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NC State University

North Carolina State University is a national center for research, teaching, and extension in the
sciences and technologies, in the humanities and social sciences, and in a wide range of
professional programs.

Founded March 7, 1887, by the North Carolina General Assembly under the provisions of the
national Land-Grant Act, the University has marked more than a century of service to the state
and the nation. Sharing the distinctive character of Land-Grant universities nationwide, NC State
has broad academic offerings, national and international linkages, and large-scale outreach,
extension, and research activities.

Teaching and Research
The University is organized into nine colleges, the School of Design, the Graduate School, and the
Division of Undergraduate Affairs. The colleges are Agriculture and Life Sciences, Education and
Psychology, Engineering, Forest Resources, Humanities and Social Sciences, Management, Physical
and Mathematical Sciences, Textiles, and Veterinary Medicine. These colleges and schools offer
baccalaureate degrees in 89 fields, master's degrees in 80 fields, and doctoral degrees in 51 fields.
Together with more than 30 research centers and institutes, these colleges and schools also support a
broad spectrum of more than 1,200 scientific, technological, and scholarly research endeavors.

Campus
The central campus ofthe University, located west ofthe downtown area ofRaleigh, consists of 179
major buildings on 623 acres. Adjacent to the central campus are the new 1,000-acre Centennial
Campus and the College of Veterinary Medicine campus. Nearby are research farms; biology and
ecology sites; genetics, horticulture, and floriculture nurseries; forests; and Carter-Finley Stadium
that together extend over 2,700 acres. Elsewhere across the state are research farms and a research
forest of 82,000 acres.

Faculty
The University has approximately 6,200 employees, ofwhich approximately 1,570 are instructional
faculty. Among the many honors and recognitions received by members of the faculty are nine
memberships in the National Academy of Science and nine in the National Academy ofEngineering,
60 named professorships, 21 University Distinguished Professorships, 108 Alumni Distinguished
Undergraduate Professors, and currently over 355 members of the Academy of Outstanding
Teachers.



Students
In the 1998 fall semester. the university's regular term headcount enrollment totaled 27,960. Included
in this number were 18,933 students in undergraduate degree programs, 5,101 in graduate degree
programs, 301 First Professional, and 3,164 Lifelong Education students. The combined
undergraduate and graduate enrollments by college were: Agriculture and Life Sciences - 4,267;
Design - 715; Education and Psychology -1,694; Engineering - 6,561; Forest Resources —1,070;
Humanities and Social Sciences - 3,060; Management - 2,660; Physical and Mathematical Sciences
- 1,292; Textiles - 991;Veterinary Medicine - 411; and First Year College - 1,670. The student
population included 2,719 African-American students; 1,935 other minority students, and 11,640
female students. Students at the university come from all 50 states, three United States territories,
and approximately 87 foreign countries. The international enrollment is a distinctive feature ofthe
institution as nearly 1,147 international students give the campus a cosmopolitan atmosphere.

Associations
The University is a member of the National Association of State Universities and Land-Grant
Colleges, the American Council on Education, the American Council of Learned Societies, the
Association of Governing Boards of Universities and Colleges, the Oak Ridge Associated
Universities, the North Carolina Association of Colleges and Universities, and the Cooperating
Raleigh Colleges.

ACCREDITATION
North Carolina State University is accredited by the Commission on Colleges of the Southern
Association of Colleges and Schools (1866 Southern Lane, Decatur, Georgia 30033-4097:
Telephone number 404-679—4501) to award the doctoral, master's, baccalaureate, and associate's
degrees.

In addition, many of the University's professional programs and departments are accredited by
national professional associations including:

Accreditation Board of Engineering and Technology 1992
Accreditation Board of Engineering and Technology (Environmental Engineering) 1994
Accreditation Board of Engineering and Technology (Industrial Engineering) 1995
American Animal Hospital Association 1995
American Association for Accreditation of Laboratory Animal Care 1993
American Chemical Society 1996
American Psychological Association 1996
American Veterinary Medical Association 1992
Council for Accreditation of Counseling and Related Educational Programs 1994
Computing Sciences Accreditation Board 1992
Council on Social Work Education 1995
Landscape Architectural Accreditation Board 1993
National Architectural Accrediting Board 1995
National Association of Schools of Public Affairs and Administration 1993
National Council for Accreditation of Teacher Education 1996



National Recreation and Park Association 1992
Society of American Foresters 1995
Society of Wood Science and Technology 1995
NC State’s Student Health Services was accredited by the Joint Commission on Accreditation of
Health Care Organizations in 1996.

NC State’s Department of Athletics’ Division 1 programs were certified by the National Collegiate
Athletic Association in 1995.

NONDISCRIMINATION POLICY
NC State is committed to equality of educational opportunity and does not discriminate against
applicants, students, or employees based on race, color, national origin, religion, sex, age, or
disability. Moreover, NC State is open to people of all races and actively seeks to promote racial
integration by recruiting and enrolling a larger number of black students.

NC State is dedicated to equality ofopportunity within its community. Accordingly, NC State does
not practice or condone discrimination, in any form, against students, employees, or applicants on
the grounds of race, color, national origin, religion, sex, age, or disability.

NC State commits itself to positive action to secure equal opportunity regardless of those
characteristics.

NC State supports the protection available to members of its community under all applicable Federal
laws, including Titles VI and VII of the Civil Rights Act of 1964, Title IX of the Education
Amendments of 1972, Sections 799A and 845 of the Public Health Service Act, the Equal Pay and
Age Discrimination Acts, the Rehabilitation Act of 1973, the Vietnam Veteran's Readjustment
Assistance Act of 1974, Executive Order 11246, and the Americans with Disabilities Act of 1990.
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ADMINISTRATION

Marye Anne Fox, Chancellor
Kermit L. Hall, Provost and Vice Chancellorfor Academic Affairs

and Professor of History
Debra Stewart, Vice Chancellor and Dean of Graduate School

Charles G. Moreland, Vice Chancellorfor Research, Outreach and Extension
George Worsley, Vice Chancellorfor Finance and Business
Thomas H. Stafford Jr., Vice Chancellorfor Student Afiairs

Terry G. Wood, InterimVice Chancellorfor University Advancement

Deans of Colleges and Schools
J. L. Oblinger, Dean, Agriculture and Life Sciences

Marvin J. Malecha, Dean, Design
Joan J. Michael, Dean, Education and Psychology

Nino A. Masnari, Dean, Engineering
Larry W. Tombaugh, Dean, Forest Resources

Margaret A. Zahn, Dean, Humanities and Social Sciences
Jon W. Bartley, Dean, Management

Daniel Solomon, Interim Dean, Physical and Mathematical Sciences
A. Blanton Godfrey, Dean, Textiles

Oscar J. Fletcher, Dean, Veterinary Medicine
Graduate School
D. W. Stewart, Dean

R. S. Sowell, Senior Associate Dean
P. Banks—Lee, Associate Dean
M. F. King, Associate Dean
R. C. Rufty, Associate Dean

Provost Office
Kermit L. Hall, Provost and Vice Chancellorfor Academic Affairs

and Professor of History
C. Frank Abrams, Sr. Vice Provostfor Academic Aflairs and Chief of Stafi

James A. Anderson, Vice Provost for Undergraduate Aflairs
Samuel F. Averitt, Vice Provost, Information Technology

John F. Cudd, Jr., Interim Vice Provost for Continuing Studies
George R. Dixon, Vice Provostfor Enrollment

Management and Services and Director ofAdmissions
Bruce Mallette, Vice Provost for Administration, Budget and Personnel
Thomas K. Miller III, Interim Vice Provost for Time—Enhanced Learning

Susan K. Nutter, Vice Provost and Director of the NCS Libraries
John N. Wall, Interim Director of the Honors Program

Joanne Woodard, Vice Provost for Equal Opportunity, Equity and Diversity



Division of Enrollment Management And Services
George R. Dixon, Vice Provostfor Enrollment

Management and Services and Director ofAdmissions
John F. Cudd, Jr., Director ofAdult Credit Programs and

Summer Sessions
Julia R. Mallette, Director of Financial Aid
Martha-M. O’Donnell, University Registrar



ACADEMIC CALENDAR
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Monday
Monday
Monday
Tuesday
Tuesday

Monday

Friday
Mon—Tues.
Wednesday
Friday

Monday
Wednesday
Thurs-Fri.
Monday
Mon-Fri.

Friday
Mon-Tues.
Wednesday

First day of classes
Last day to add a course without permission of instructor
Holiday (Labor Day)
Classes resume at 8:05; 8:35 am. Centennial Campus
Last day to register (includes payment of tuition and fees)
or to add a course. Last day to drop a course, or change
from credit to audit with a refund or reduction (NOTE:
The tuition andfees charge is based on the ofiicial number
ofhours and courses carried at 5:00 pm. on this day.)
Last day for undergraduate students to drop below 12 hours
TRACS closes at 5:00 pm. (after this day, drops processed
in 1000 Harris Hall)
Last day to withdraw or drop a course without a grade at the
400 level or below. Last day to change from credit to audit
at the 400 level or below.
Last day to change to credit only.
Fall vacation begins at 10:20 pm.
Fall Break
Classes resume at 8:05 am; 8:35 am. Centennial Campus
Last day to withdraw or drop a course without a grade at the
500-800 level
Last day to change from credit to audit at the 500-800 level
Registration advising for 2001 Spring Semester begins
Thanksgiving vacation begins at 1:15 pm.
Thanksgiving Holidays
Classes resume at 8:05 am; 8:35 am. Centennial Campus
Last week of classes. In order that students may complete
semester projects, take lab tests, and prepare for final
examinations. faculty members shall not give any tests or
quizzes or assign any additional papers or projects during
the final week of the semester. Exceptions to this policy
must be approved in advance by the department head and
the dean of the college involved.
Last day of classes
Final examinations
Fall Graduation Exercise
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2001 SPRING SEMESTER
January
January
January
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January
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March

April
April
April
April—May
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19

11—12
13
16
30—4

7-15
19
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Monday
Tuesday
Wednesday
Wednesday

Wednesday

Friday

Mon—Fri.
Monday

Wed-Thurs.
Friday
Monday
Mon—Fri.

Friday
Mon-Tues.
Saturday

First day of classes
Holiday (Martin Luther King, Jr. Day)
No classes
Last day to add a course without permission of instructor
Last day to register (includes payment of tuition and fees)
or to add a course. Last day to drop a course, or change
from credit to audit with a refund or reduction. Last day for
undergraduate students to drop below 12 hours
TRACS closes at 5:00 pm. (after this day, drops processed
in 1000 Harris Hall)
Last day to withdraw or drop a course without a grade at the
400 level or below. Last day to change from credit to audit
at the 400 level or below
Last day to change to credit only.
Last day to withdraw or drop a course without a grade at the
500 or 600 level
Last day to change from credit to audit at the 500 or 600
level
Spring vacation begins at 10:20 pm.
Spring Break
Classes resume at 8:05; 8:35 am. Centennial Campus
Registration advising for 2001 Summer Sessions and Fall
Semester begins
No classes
Holiday (Good Friday)
Classes resume at 8:05; 8:35 am. Centennial Campus
Last week of classes. In order that students may complete
semester projects. take lab tests, and prepare for final
examinations, faculty members shall not give any tests or
quizzes or assign any additional papers or projects during
the final week of the semester. Exceptions to this policy
must be approved in advance by the department head and
the dean ofthe college involved.
Last day of classes
Final examinations
Spring Commencement
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2001 FIRST SUMMER SESSION
May 23 Wednesday First day of classes
May 24 Thursday Last day to add a course without permission of instructor
May 28 Monday Last day to register (includes payment of tuition and fees)

or to add a course. Last day to drop a course with a refund
(NOTE: The tuition andfees charge is based on the oflicial
number ofhours and courses carried at 5:00 pm. on this
day.)
TRACS closes at 5:00 pm. (after this day, drops processed
in 1000 Harris Hall)

June 6 Wednesday Last day to withdraw or drop a course without a grade at the
400 level or below. Last day to change from credit to audit
at the 400 level or below
Last day to change to credit only.

June 8 Friday Last day to withdraw or drop a course without a grade at the
500—800 level
Last day to change from credit to audit at the 500-800 level

June 26 Tuesday Last day of classes
June 27 Wednesday Reading Day
June 28—29 Thurs-Fri. Final examinations

2001 SECOND SUMMER SESSION
July 5 Thursday First day of classes
July 6 Friday Last day to add a course without permission of instructor
July 10 Tuesday Last day to register (includes payment of tuition and fees)

or to add a course. Last day to drop a course with a refund
(NOTE: The tuition andfees charge is based on the official
number ofhours and courses carried at 5:00 p. m. on this
day.)
TRACS closes at 5:00 pm. (after this day, drops processed
in 1000 Harris Hall)

July 19 Thursday Last day to withdraw or drop a course without a grade at the
400 level or below
Last day to change from credit to audit at the 400 level or
below
Last day to change to credit only

July 20 Friday Last day to withdraw or drop a course without a grade at the
500-800 level
Last day to change from credit to audit at the 500—800 level

August 8 Wednesday Last day of classes
August 9—10 Thurs—Fri. Final examinations
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COURSE DESCRIPTIONS

The courses listed in this catalog are planned for the academic year 2000—2001 unless
indicated.

The course descriptions are arranged first in alphabetical order according to course prefix
reflecting the department or discipline of the course. Some courses are cross-listed, indicating that
they are offered in two or more departments or disciplines. Within each of the prefix groups, the
course descriptions are arranged by course number: numbers 100—299 are courses intended
primarily for freshmen an sophomores; numbers 300—499 are courses intended primarily for
juniors and seniors; numbers 490—498 are seminar, project or special topics courses; number 499
is for undergraduate research.

Courses at the 500—800—level are graduate courses, but 500—level courses are open to
advanced undergraduate students, unless otherwise specified. Graduate standing is a prerequisite
for all 500—level courses.

A typical course description shows the prefix, number, and title followed by prerequisite,
credit, and offering information. Prerequisites are courses or levels of achievement that a student
is expected to have completed successfully prior to enrolling in a course. Corequisites are
courses which should be taken concurrently by students who have not previously completed the
corequisites. Prerequisites and corequisites for a given course may be waived by the instructor of
the course or section. It is the student’s responsibility to satisfy prerequisites, or obtain from the
instructor written waiver of prerequisites, for any course in which he or she may enroll. Failure
to satisfy prerequisites may result in removal from enrollment in the course. Consent of the
department is required for all practicum and individual special topics or special problems courses
as well as internships and thesis or dissertation research. Some courses also have restrictive
statements, such as “Credit in both MA 141 and MA 131 is not allowed.” Restrictive statements
for a given course may be waived only by a college dean.

An example of credit information is: 4(3—2). The 4 indicates the number of semester hours
credit awarded for satisfactory completion of the course. The (3—2) normally indicates that the
course meets for three hours of lecture or seminar each week and for two hours of laboratory,
problem, or studio work each week. Some courses are offered for variable credit, and a listing of
1—6 indicates that from one to six semester hours of credit may be earned as arranged by the
department offering the course.

Other abbreviations used in the course descriptions are : grad, graduate; undergrad,
undergraduate; sr., senior; jr., junior; soph., sophomore; fr., freshman; 1ab., laboratory; lect.,
lecture; and sem., seminar.



CONTENTS
ENT Entomology

ACC Accounting EOE Occupational Education
AEE Agricultural and Extension Education BS Environmental Sciences
ADN Art and Design FL Foreign Languages and Literatures
ALS Agriculture and Life Sciences FLC Foreign Languages and Literatures
ANS Animal Science Chinese
ANT Anthropology FLE Foreign Languages and Literatures -
ARC Architecture English
ARE Agricultural and Resource Economics FLF Foreign Languages and Literatures -
AS Aerospace Studies French
BAE Biological and Agricultural Engineering FLG Foreign Languages and Literatures -
BCH Biochemistry ' German
BIO Biological Sciences FLH Foreign Languages and Literatures -
BIT Biotechnology Hebrew
BMA Biomathematics FLI Foreign Languages and Literatures -
BO Botany Italian
BUS Business Management FLJ Foreign Languages and Literatures
CBS Comparative Biomedical Sciences Japanese
CE Civil Engineering FLK Foreign Languages and Literatures —
CFR College of Forest Resources Swahili
CH Chemistry FLN Foreign Languages and Literatures —
CHE Chemical Engineering Hindi
CL Comparative Literature FLP Foreign Languages and Literatures -
COM Communication Portuguese
CS Crop Science FLR Foreign Languages and Literatures —
CSC Computer Science Russian
DAN Dance FLS Foreign Languages and Literatures -
DF Design Fundamentals Spanish
DN Design FOR Forestry
E Engineering FPS Fiber and Polymer Science
EAC Adult & Community College Education FS FOOd Science
EC Economics FW Fisheries and Wildlife Sciences
ECD Counselor Education GC Graphic Communications
ECE Electrical and Computer Engineering GD Graphic Design
ECG Economics - Graduate GEO Geography
ECI Curriculum and Instruction GN Genetics
ECO Ecology GR Special Graduate Categories
ELP Educational Leadership and Program GRK Greek

Evaluation HA History Of Art
EMS Mathematics/Science Education HI HiStOTY
ED Education HS Horticultural Science
ENG English HSS Humanities and Social Sciences



ID
IE
IMM
IMS

LAR
LAT
LOG

MA
MAE

MAT
MB
MDS
MEA

MLS
MS
MUS
NE
NR
NS
NTR
OR
PA
PE
PEC
PEH
PEO

Industrial Arts
Industrial Design
Industrial Engineering
Immunology
Integrated Manufacturing Systems
Engineering
Landscape Architecture
Latin
Logic
Management
Mathematics
Mechanical and Aerospace
Engineering
Materials Science and Engineering
Microbiology
Multidisciplinary Studies
Marine, Earth and Atmospheric
Sciences
Liberal Studies
Military Science
Music
Nuclear Engineering
Natural Resources
Naval Science
Nutrition
Operations Research
Public Administration
Physical Education
Physical Education — Coaching
Physical Education — Health Studies
Physical Education - Outdoors

xi

PES
PHI
PHY
PMS
PO
PP
PRT
PS
PSY
PY

SOC
SSC
ST
SW
TAM
TC
TE
TED
TES
TMS
TOX
TT
TTM
VMS
WGS
WPS
20

Physical Education - Sports
Philosophy
Physiology
Physical and Mathematical Sciences
Poultry Science
Plant Pathology
Parks, Recreation and Tourism
Management
Political Science
Psychology
Physics
Religion
Sociology
Soil Science
Statistics
Social Work
Textiles
Textile and Apparel Management
Textile Chemistry
Textile Engineering
Technology Education
Textile Engineering and Science
Textile Materials Science
Toxicology
Textile Technology
Textile Technology Management
Veterinary Science
Women’s and Gender Studies
Wood and Paper Science
Zoology



ACCOUNTING ACC100IntroductiontoAccountingProfession.1(1-0).F.Introductionto accountingprofessionandcareeropportunities. ACC210Accounting1ConceptsofFinancialReporting..F,S,Sum.Credit maynotbereceivedforbothACC210and280.Financialreportingconcepts,the accountinginformationgeneratingprocess.reportingpractices.financialstatement preparation.andtheinterpretationandanalysisoffinancialstatements.Basicaccounting principlesandconcepts,theaccountingcycle,incomemeasurement,andinternal controls. ACC220AccountingII-AnIntroductiontoManagerialAccounting.. F,S,Sum.Preq.‘ACC210.CreditmaynotbereceivedforbothACC220and280. Analysisofaccountingdatathatareusefulinmanagerialdecisionmakingandinthe controlandevaluationofthedecisionsmadewithinbusinessorganizations.An introductiontobasicmodels,financialstatementanalysis.costbehavioranalysisandcost controlprocedures. ACC280ManagerialAccounting..F,S.Creditmaynotbereceivedforboth ACC280andACC210.or220.Principlesunderlyingfinancialreporting.Analysisof costandotherquantitativedataformanagerialdecisionmaking.Focusonusesof accountinginformation. ACC300TheAccountingProfession.1(2—0).S.Preq.‘Studentsmustenrollduring thespringsemesterpriortoanticipatedcareerinterviews.Integrationofworkvalues, careerinterests,andskillswithorganizationsandcareerpathsrelatedtoaccounting. Ethics.certification,continuingeducation,andresearch.Minimalfeeassessedtocover costofcareertestadministeredduringcourse. ACC310IntermediateFinancialAccounting1..F,S,SumPreq'ACC210 withaC-orbetter,PHIelective,M200.Coreq'ENG331or332or333.Conceptual frameworkoffinancialaccountingandapplicationofprofessionalstandards. Measurementandreportingissuesrelatedtocash,accountsreceivable,inventories, operatingassets,andintangibles. ACC311IntermediateFinancialAccountingII..F.S,Sum.Preq:ACC310 withagradeofC-orbetter,COM110or146.Theoryandprofessionalstandardsfor analyzingandreportingenterpriseliabilitiesandequities.Valuationofliabilities, contingencies,stocktransactions,anddividends.Measurementandreportingissues relatedtoleases.

ACC320ManagerialUsesofCostData..ESSam.Preq.ACC220with gradeCorbetter,M200MA12]and132orequivalent.PH]elective,andEC201 Coreq:BUS350andENG331or332or333Managerialusesofcostdatainplanning, controlling,andevaluatingorganizationalactivitiesandinmakingbusinessdecisions. Budgeting.costbehavior.productcostingandpricing,anddecision-makingframeworks. ACC330AnIntroductiontoIncomeTaxation.ESPreq‘ACC2/0witha gradeofCorbetter,EC201,COM110or1-16,PHIelective,andENG33/or332or 333.Principlesandproceduresofindividualandbusinessentityincometaxation.Basic definitionaltaxconceptsofincome.deduction.credit.andgainorloss.Taxresearch methodologyandtaxplanningtechniques. ACC407BusinessLawforAccountants.3(30)F.S,SumPreq:EC20/orARE 201.CreditmaynotbereceivedforACC407andany0fthef0/10wing.BLS305,BUS 307,orARE306.Legalprinciplesaffectingtheconductoftraderelatedtoaccountants. Personalandrealproperty;contractlaw;negligenceandaccountantslegalliability; businessandtheConstitution. ACC410GovernmentalandSpecialReporting.3(30)F.S.SumCoreq'ACC 31]Fundaccountingforgovernmentalunitsandnot-for-profitorganizations.Financial issuesrelatedtoaccountingforpensions.deferredincometaxesandearningspershare. Conceptsandapplicationsoffinancialstatementanalysis. ACC440AccountingInformationSystems.ESPreqACC3/0,ACC330 withagradeofC—orbetter,BUS3400rCSC200,M200.Systemconcepts.including thetheory,principles.andcontrolsinherentincomputer-basedaccountingsystems analysis,design.anddevelopment.Subsystemsofthetotalaccountingsystemincluding sales/receivable.purchases/payable.cashreceipts.cashdisbursements.pa)roll.inventory. andproductionsubsystems. ACC450AuditingFinancialInformation..SPreq.‘ACC311withagrade ofC-orbetter.ACC440,BUS(ST)350.Financialauditingobjectives.theory.and practices;applicationofgenerally/acceptedauditingstandardsanddeterminationof sufficientcompetentevidentialmatterincluding:auditorreports.analyticalprocedures andstatisticalsampling;EDPsystems;auditorethics;andotherauditingservices: compilation,reviewandotherattestationservices. ACC470AccountingTheory..Preq.‘ACC410(312).Majorconcepts. problemareasandtrendsinaccountingthoughtandpractice,includingareviewofthe mostprominentcontroversiesincurrentpublicationsandthemostrecentrelevant pronouncementsofprofessionalinstitutions.



ACC 480 Accelerated Survey of Financial and Management Accounting. 3(3—0) .F. Credit may not be received for both ACC 480 and ACC 220 or 280. Intended forgraduate students and advanced undergraduates not majoring in Accounting orManagement. Accelerated survey of basic concepts underlying accounting in profit-oriented firms: data measurement, summarization and reporting practices as abackground for use of accounting information; content of published financial statements;and uses of accounting for management decisions in product costing, budgeting, andoperations.
ACC 490 Senior Seminar in Accounting. 3(3-0) . S. Enrollment in this course isrestricted to accounting majors in theirfinal semester ofstudy. PBS students admitted bypermission of department head Integration of financial, managerial. tax, andgovernmental accounting. Application of appropriate accounting methods to problemresolution.
ACC 495 Special Topics in Accounting. 1-6. Preq: Consent of Instructor.Presentation of material not normally available in regular course offerings, or offering ofnew courses on a trial basis.
ACC 498 Independent Study in Accounting. 1-6. F,S,Sum. Detailed investigationof topics of particular interest to advanced undergraduates under faculty direction on atutorial basis. Credits and content determined by faculty member in consultation with theassociate department head.
ACC 508 Advanced Commercial Law. 3(3—0) . S. Preq: BUS 30". The principles ofstatutory law and common law relevant to corporate and public accountants. Legalresearch.
ACC 510 Advanced Financial Accounting. 3(3-0) . F. Preq: ACC 410. Accountingprinciples and problems related to business combinations. financial reporting forconsolidated enterprises. transactions with foreign entities and advanced partnershipaccounting. Introduction to international accounting practices.
ACC 515 Accounting Theory and Current Issues. 3(3 0) . S. Preq ACC 510.Accounting theory and current issues related to financial reporting with emphasis onresearch methods, database use, written and oral communication skills. ethical issues andteam work.
ACC 519 Integrated Accounting Practice. 3(3—0) . S. Preq: Grad. standing andconsent of department. Integration of financial accounting, managerial accounting.taxation, and auditing. Application of legal and professional standards and analyticalmethods to accounting problems.
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ACC 521 Production Cost Analysis and Control. 3(3-0) . S. Preq: ACC 320 orACC 480; BUS 350. Advanced managerial accounting practices: cost calculation, costestimation, cost allocation and control using matrix algebra, statistics and otherquantitative techniques.
ACC 525 Advanced Management Accounting. 3(3-0) . F. Preq: ACC 320 or ACC480,” EC 301 or ECG 701; BUS 350. Uses of accounting data for management decisionswithin the firm: applications of formal analytical models including decision theory,statistical analysis of cost behavior and optimization models. Management and control ofdecentralized operations. Design and evaluation of accounting systems. Designedprimarily for students in Master of Science in Management program.
ACC 530 Advanced Income Tax. 3(3-0) . F. Preq: ACC 330. Credit may not bereceived for both ACC 533 and 530. Federal income tax treatment of corporations;partnerships; estates; trusts; and profit and loss distributions to shareholders, partners andbeneficiaries. Introduction to wealth transfer taxes and family tax planning.
ACC 533 Accounting and Tax Research. 3(3-0) . F. Preq: ACC 330, Grad.standing. Research techniques applicable to tax laws, accounting standards, withemphasis on developing issues and facts, assessing authority, analytical skills,professional judgment, and fomial communication of findings; use and application oftraditional and computerized research databases; future of accounting discipline; ethics.
ACC 534 Taxation of Corporations and Shareholders. 3(3—0) . F. Preq: Gradstanding. Coreq: ACC 533. Selected topics of federal income taxation pertaining tocorporations and their shareholders including corporate formation, distributions,liquidations and reorganizations; tax problems of consolidated income tax returns; andtax planning Opportunities involving the corporation and its shareholders.
ACC 535 Taxation of Partnerships and S Corporations. 3(3-0) . F Preq: Grad.standing. Coreq: ACC 533. Legal and federal income tax aspects of the partnership as abusiness entity; measurement of partnership profits and losses; distributions to partners;and transactions between partners and the partnership. Legal and business aspects of theS Corporation as a business entity and tax planning for S Corporation shareholders.
ACC 536 Taxation of Estates, Trusts and Gifts. 3(3-0) . S. Preq: ACC 533; Grad.standing. Examination of federal excise tax levied on transfers of property via gift orfrom a descendant‘s estate, including fundamental concepts of estate planning usingplanned giving and trusts; income taxation of estates and trusts with an emphasis onintegration of estate, gift and income taxes.
ACC 537 Tax Planning and Business Strategy. 3(3-0) . S. Preq: ACC 533; Grad.standing. Development of a tax planning framework for use in analyzing a wide varietyof decision settings including compensation planning, multinational transactions,organizational and capital structure, property transactions, and mergers and acquisitions.Policy implications of existing laws and alternatives.



ACC550AssessingRisksofInformationTechnology.3(3-0).F.Preq:ACC440, ACC450,Grad.standing.Recognitionofinformationtechnologyrisks.Generaland applicationinternalcontrolsforinformationsystemsenvironments.Client/server,end- usercomputing.andservicebureauinternalcontrolenvironments.Computerized auditingtechniques.Risksofemergingtechnologies. ACC551.AdvancedAuditing.3(3—0).F.Preq:ACC440,ACC450;Grad. standing.Currentissuesandregulationoftheauditingprofession;applicationof generallyacceptedauditingstandardsanddeterminationofsufficientcompetent evidentialmatterincludinganalyticalproceduresandstatisticalsampling.Auditorethics. otherauditingservices,governmentauditing,compilation.review.andotherattestation serv1ces ACC552AdvancedAccountingCases.3(3-0).SPreq.‘ACC510.ACC530. Financialreportingandfinancialmanagementcaseswithperspectivesforeithertaxor auditprofessionals.Emphasisonproblemidentificationandanalysiswithoraland writtencommunicationoffindings.Choiceofeithertaxorauditperspectiveinthisteam— taughtcourse. ACC580SurveyofAccounting.3(3-0).F,SumPreq'GraduateStandingMaynot betakenforcreditbystudentsmajoringorminoringinaccountingAcceleratedsurvey ofbasicconceptsunderlyingaccountinginprofit—orientedfirms:conceptsfordecision makinginmanufacturing;contentandinterpretationofpublishedfinancialstatements: datameasurement;productcosting;budgeting. ACC588SpecialTopicsinAccounting.[-6.RS.Preq.‘Consentofdepartment. Courseobjectivesdependentuponuniquecircumstancesmotivatingofferingofcourse. Timelycurriculuminnovationtheprimarymotivation. ACC630IndependentStudy.1-6.F,S.Preq:Consentofa’epartment.Advanced topicsnototherwiseincludedincurriculumbyadvancedgraduatestudentsonatutorial basis.Determinationofcreditsandcontentbyparticipatingfacultyinconsultationwith DirectorofGraduatePrograms. ARTANDDESIGN ADN111TwoDimensionalDesignforNon-DesignMajors.3(0-6).F.S.This courseisnotopentoSchoolofDesignstudents.Anintroductiontothefundamentalsof designstudiesthroughtwodimensionalproblems.Thebasicelementsandconceptsof designexploredasabstractandappliedproblemsthroughdesignissues.Providesnon— designstudentsanintroductiontodesignprinciplesandalanguageofdesign.
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ADN112ThreeDimensionalDesignforNon-DesignMajors.3(0—6).ES.This courseisnotopentoSchoolofDesignstudents.Anintroductiontothefundamentalsof designstudiesthroughthree-dimensionalproblems.Thebasicelementsandconceptsof designexploredasabstractandappliedproblemsthroughthedesignissue.Providesnon- designstudentsaworkingknowledgeofdesignprinciplesandalanguageofdesign. ADN202DesignStudio:Art&DesigninContext.6(0-9)S.Preq.DF101and DF102orrwostudios.Investigativeproblemsolvinginvisualcommunicationinthe humanenvironment.Emphasisonvisuallanguageappliedtospecificcontexts. ADN212BasicPhotography.3(2-2)F,S.Freq:DF102Introductiontothe processesandvisualskillsnecessaryforthebeginningphotographer.Darkroom experimentation.pinholecamera.basicrudimentsofcamerause.filmdevelopmentand printing.Explorationofissuesrelatedtothequalityofvisualcommunication. ADN219DigitalImaging.3(2-2).F.S.Preq'DF[02Introductiontoexploring. creating.andmodifyingimagesthroughtheuseofcomputers.Emphasisisoncreativity. experimentation.andintuitiveimage-makingusingvariouscomputertechniques. ADN231DesignHistoryforEngineersandScientists.3(3-0)FSStud)of historicalconnectionsamongvariousdisciplinesandacrossculturesfromprehistoryto thepresent.withanemphasisondesign.Studentsdevelopvisualtimelinesofeventsto betterunderstandhowseeminglydisparatedisciplinesaffectoneanother.Special attentionpaidtoscientific.artistic.andphilosophical"re\olutions"andtheirimpactupon eachotheranduponotherintellectualandpracticalendea\ors. ADN272IntroductiontoPrintingandSurfaceDesign.3(0—6).F.SFreq..4grade ofCorbetterinDF101,ADN111orADN112.Designandproductionofscreenprinted. paintedandpattern-dyedfabrics.Developmentofdesignabilities(coloruse.pattern generation)andtechnicalskills(screenprinting.painting.useoffabricdyes).Production offabricsamples.studies.yardage.and/orendproducts.Awarenessofindustrial processes. ADN273FibersMaterialsandProcesses.3(06).F.S.Preq'DF101orADN1]] orADN112.Introductiontohistoricalandcontemporaryhandprocessesusedbythe textiledesigner.Studentswilllearna\ariet)oftextiletechniquesutilizingtraditionaland experimentalmethods.Emphasiswillbeontechnicalexplorationanddevelopment. ADN281BasicDrawing.3(0-6).F.OpenonlytoSchoolofDesignMajorsand DesignMinorsAbeginningdescriptivedrawingexperiencewhichteachesstudentsto see.analyze.andtranscribeobservedsubjectmatters.Thetranscriptionincorporates formaldrawingissues(line.form.texture)withtraditionalandcontemporarymaterial spaceexploration. ADN292SpecialTopicsinDesign.[—3.ES.TopicsofcurrentinterestintheSchool ofDesign.Usedtodevelopnewcourses.



ADN302DesignStudio:History,Culture&Diversity.6(0-9).S.Preq.‘Five studiosandHA202.Investigationsintothehistorical.cultural,perceptualandaesthetic valuesandprecedentsofmodernart/designmovement.Inastudiomode,emphasisison research,documentation,syntheticandanalyticactivities. ADN311BasicVisualLaboratories.3(0—6).F,SPreq:DesignMajors:DF102; Non-DesignMajors:ADN111.112.Basicactivitiesthatrelatetothemajordesignareas intheSchoolofDesign.Studyofvisualcommunicationskillsinareasofillustration, printmaking,andlifedrawing.Thestudentelectsinstructorandarea(s)ofactivity. ADN312IntermediatePhotography.3(2-2).F.S.Preq:ADN212.Continuationof anadvancedleveloftheskillsandtechniquesdevelopedinBasicPhotography.Purpose istodevelopuseofcameraasaperceptualtooltoincreaseawarenessandsensitivityof visualimagery. ADN384BasicPainting.3(0-6).F.Preq:ADN102;orbothADN111andADF 112.Introductiontotheprinciplesofpaintingthroughclassprojectsthatexposestudents todifferentpaintingmaterialsandtechniques.Studentslearntobuildastretcher,sizeand primeacanvasaswellasotherrigidpaintingsurfaces.Acrylicandoilpaintused; projectsassignedandopenthemes. ADN386BasicSculpture.3(0-6).F.Preq:DF101,ADN112.Studiocourse introducingbasicconcepts,materials,andprocessesofsculpture.Instructionincorporates bothtraditionalandcontemporaryformgenerationwithemphasisondevelopingformal perceptionandprojection. ADN400DesignStudio.6(0-9).F,S.Preq:DF102orwrittenapprovalof DepartmentHeadandDean.Coursemaybeusedtopartiallysatisfiistudiorequirement inallundergraduatedegreeprogramsintheSchoolofDesign.Studioofferingupper- levelundergraduatestheopportunitytointensivelystudygeneraldesignissues(form, color,structure,proportions,scale,etc.). ADN402DesignStudio:PracticeandTechnology.6(0-9).S.Preq:Sevenstudios andADN219.AdvancedDesignstudioemphasizingtheexplorationofpast,currentand potentialfuturetechnologieswithinDesignDepartmentcontentareas(e.g.,painting. sculpture,fibers,jewelry,colorandlight,etc.).Studentsareexpectedtowork independently,developtheirownproblemstatements. ADN411.VisualLaboratoryII.3(0-6).F,S.Preq'DF102;orbothADN11]and ADN112.Maybetakenforaminimum0f12credithoursbySchoolofDesignstudents. Visualcommunicationskillsintheareasoflifedrawing,illustration.painting.print makingandsculpture.

ADN413SyntheticDrawing.3(2-3).Every3rdSem.Preq.‘DF102;orADN111, ADN112.Orthographicandaxonometricprojections,coordinatingandperspective systems,anddiagrammingtofacilitatethedrawingofshapesandformsconceivedby thedesignerinordertomakevisuallyprecisesimulationsofdesignideas. ADN414ColorandLight.3(3—0).F,S.Preq:DF102.Physicalandperceptual natureofcolor,colorawareness,sensitivityandskillsinvisualcommunicationwithcolor asadesigner'stool. ADN418ContemporaryIssuesinArtandDesign.3(3-0).S.Preq:Schoolof Designstudentsonly.HistoryofArtI&IIorjuniorstanding.Explorearangeofissues aboutcontemporaryartanddesignideologies.Concentrationonselectedreadingswhich provideaplatformfordiscussionofvariousideas,approaches,perspectivesandpractices inthecontemporaryfieldsofartanddesign. ADN419MultimediaandDigitalImaging.3(3-0).F,S.Preq.‘DF102,ADN219. Intensivehands-oninvestigationofthetools,techniques,andprocessesforthe developmentofinteractivemulti-mediaprojects.Mediateamswillemphasizeshapingan ideaintoawellthought-outdesignthatworksasaninteractiveexperience. ADN428ArtandDesign:TheoryandPractice.3(3-0).F.Preq:6Studios.Senior Level,ArtandDesign.Conceptualbasisfordevelopingapersonalphilosophyregarding thepracticeofartanddesign.Theorybasedhistoryofdiverseculturesandforcesof change:political,economic,religious,social,intellectualandphilosophicalastheyaffect thefieldsofartanddesign. ADN454GeometryforDesigners.3(3-0).S.Preq.‘Juniorstanding.Geometryand itsapplicationtothevariousfieldsofdesign,mathematicalanddrawingskillsrequired. ADN455BuildingWorkshop.3(2—2).Every3rdSem.Preq:DF102orbothADN 111andADN112.Processandlogicofproducingone'sowndesign.Structuralbehavior, geomeu'y,andmaterialsintheconstructionofphysicalformusuallyatalargescale. Evaluativetestingwithcriticalsupport. ADN460MultimediaandAdvancedDigitalImagingStudio.6(0-9).F,Sum. Preq.ADN219.Anintensivestudyofadvancedimage-makingprocesses,software,and variouscomputerplatformsusedinthecreationofmultimedia.Inastudiomode, studentswillplaceemphasisoncreatinginteractiveprogramsandfinallytransferimages toCDRomandvideowithaudioandspecialeffects.



ADN470FibersandSurfaceDesignStudio.6(0-9).F,S.Preq.‘AgradeofCor betterinDF101orADN111andADN112.SchoolofDesignstudents;Minorsin Designorpermissionofinstructor.Practiceofwidelyvaryingtextiletechniqueswiththe solvingofpracticalandconceptualdesignproblems.Textileendproductsaredesigned andproducedatfullscaleinappropriatematerials.Focusincludesweaving.knitting, printinganddyeingoffabrics.andawidevarietyoffabricconstructionand embellishmentprocesses.Textilehistoryisanongoingpartofthestudy.Emphasison synthesisoftechniquesandideas. ADN472AdvancedSurfaceDesign.3(0-6).F,S.Preq:DF10],ADN272 Advancedproblemsinthedesignandproductionofhand-printedandpattem-dyed fabrics.Experimentationwithadvancedcolorapplicationtechniques.Explorationof pattemandimageproductiononfabricanddevelopmentofdesignabilitiesintextile media.Specificfocuschangeseachsemester. ADN480IntermediateStudio.6(09).F,S.Preq.DF101andDF102;orADN 111,ADN112andADN311.Studioformatofferingupperlevelundergraduatesthe opportunitytointensivelystudygeneraldesignissues(form,color,structure,proportions, scale,etc.)throughindividualstudyindrawing,painting,sculpture,photography,or printmaking. ADN481IntermediateDrawing.3(0-6).S.Preq:ADN281Anintermediate-level drawingcoursethatfurtherdevelopsthedesigner'sgraphic,analytic,observational,and conceptualskills. ADN484IntermediatePainting.3(0—6).S.Preq:DF102;orbothADN111and ADN112.Anintermediate-levelpaintingcoursethatthroughslidelectures,class projects,andassignedreadingsexposesstudentstocontemporarypaintingart movements.Specialemphasisgiventotheformalandinterpretativeanalysisofa painting.Acrylicandoilpaintareused;Projectshaveassignedandopenthemes. ADN486IntermediateSculpture.3(0-6).S.Preq:ADN386.Anintermediate-level sculpturecoursethatfurtherdevelopsthedesigner'sanalytic,observational,and conceptualskills. ADN487Sculpture:LifeModeling.3(0-6).FPreq:DF102orADN486.Astudio coursewithdirectobservationofnatureaprimaryconcern.In-depthstudyofspecific modelingconceptsandprocesses. ADN490ArtandDesignInternationalStudio.6(6-0).F,S,Sum.Preq:Junior standing,SchoolofDesignorequivalentprogram.ApprovalStudyAbroadOflice. SchoolofDesignorequivalentprogramswithfacultypermission.DefineA11andDesign problemsanddevelopdesignsolutionsinaninternationalsetting.Studioprojectsrelated todesign,culture,andtraditionalandcontemporaryartforms.Focusonartifactmaking throughdirectstudies.Taughtoffcampus.

ADN491SpecialSeminarinDesign.13.F,S.Seminarsonsubjectsofcurrent interestindesign. ADN492SpecialTopicsinDesign.[—3F,S.TopicsofcurrentinterestinDesign andTechnology.Usedtodevelopnewcourses. ADN494InternshipinDesign.36.FSSum.Preq:Juniorstanding,3.0GPAor better.Maximumof6credithours,Supervisedfieldexperienceindesignoffices. galleries,museumsandotherorganizations. ADN495IndependentStudyinDesign.IF5Preq‘JuniorstandinginDesign with30inDesignorbetterMaximum6credithoursSpecialprojectsinartanddesign developedunderthedirectionofafacultymemberonatutorialbasis. ADN502AdvancedVisualLaboratory.112,ES.PreqMaybetakenforamaxof 12credithrs,Advancedexperimentalstudiesinvisualphenomenarelatedtodesign. AGRICULTURALANDEXTENSIONEDUCATION AEE(ED)206IntroductiontoTeachingAgriculture.3(2-3)F.Introductionto teachingagriculturaleducationinmiddleandsecondaryschoolsandcollaborativeefforts forteachingagriculturaleducationtoadultsasruralcommunitysituationsdictate.Field experiencesincludethreehoursperweekofstructuredobservationsofclassroom teachers,teacherassistantactivities,andreflectionsoftheexperience. AEE(ED)226ComputerApplicationsandInformationTechnologyin Agricultural&ExtensionEd.3(1—4).F,SUseofcomputersandcommercially producedagriculturalsoftware;thecomputerasamanagementtool:agricultural occupationalapplicationsofthecomputer;amultimediainstructionaltoolinagricultural classroomsandtrainingsituations;useoftechnologyforprocessinginformationand imaging;networkaccess;andelectroniccommunications. AEE(ED)303AdministrationandSupervisionofStudentOrganizations.3(2—2) Preq.‘AEE206orEOE207.Principlesandtechniquesfororganizing.administeringand supervisingstudentorganizationactivities. AEE311CommunicationMethodsandMedia.3(3-0).FPreq.ENG112 Foundationsofagriculturalcommunications.Technologiesofagricultural communicationandthesystematicapproachtothedevelopmentofagricultural communicationmaterials.Developmentofappliedskillsindesign.production. evaluation,anddisseminationofinformationuniquetoagriculturalsciencesandmedia. AEE(ED)322ExperientialLearninginAgriculture.2(2—0).F.Planning. organizing,implementing,supervisingandevaluatingSupervisedAgricultural Experience(SAE)programsinagriculture.



AEE323LeadershipDevelopmentinAgriculture.2(2-0).F.Leadership developmentinagriculturalandrelatedsettings;principlesandtechniquesfordeveloping leadershipskills;developmentofunderstandingofthedynamicinteractionsofpersonal characteristics.technicalskills.interpersonalinfluence,commitment,goalsandpower necessaryforeffectiveleaders;issuesandproblemsfacingtheleadershipofagriculture. AEE(ED)327ConductingSummerProgramsinAgriculturalEducation.[(03) F.Preq:AEE(ED)206;AEE(ED)322:andAEE323.Fieldexperienceemphasizing summeragriculturaleducationprograms.Individualizedinstructionforstudentsduring supervisedagriculturalexperiencevisitsandyouthorganizationactivities.Professional developmentandprogramimprovementactivities. AEE423PracticuminAgriculturalExtension/Industry.1-8.S,Sum.Preq: AAE(ED)426,SeniorstandingandConsentofInstructor.Coreq.’AEE(ED)490. Participationinprofessionalworkexperiencesinpreparationforeffectiveleadership positionsintheCooperativeExtensionServiceortheagribusinessindustry. AEE(EOE)424PlanningAgriculturalEducationalPrograms.3(30).S.Preq: AEE(ED)426.Coreq:AEE(ED)427orConsentofInstructor.Principlesofprogram planningappliedtoeducationalprogramsinagriculture;theoryandfieldexperiencesin planning.organizing.andevaluatingsecondaryagriculturaleducationprograms; developmentofplansforconductingallaspectsofthecompleteagriculturaleducation program. AEE(ED)426MethodsofTeachingAgriculture.3(2-3).F.Preq.Jr.standingor ConsentoftheInstructor.Discussionandpracticeinplanningandpresentinginstruction inagricultureinformalandinformalsettings.Principlesandapplicationofapproachesto teachingandorganizinginstruction.motivatingstudents.developinginstructional objectives.selectingandusingteachingtechniques,evaluatinginstruction.andmanaging classroomandlaboratoryinstruction. AEE(ED)427StudentTeachinginAgriculture.8(2—15).S.Preq.‘AEE(ED)426; AdmissiontoProfessionalSemester.Coreq.AEE(ED)490,AEE(ED)424.Skillsand techniquesinteachingagricultureinapublicschoolsetting.Secondaryagricultural educationprogramteachingexperienceunderthesupervisionofuniversityfacultyandan experiencedagricultureteacher. AEE470AgriculturalCommunications.3(3-0).S.Preq.‘AEE311.Senior Standing.Useofagriculturalcommunicationmaterials.Emphasisonapplicationof principles,materialsandprocessesofB&Wandcolorphotographytoproblemsof communicationandthedevelopmentofvisualpresentationmaterialsforinstructionand training.

AEE478ExtensionasNon-FormalEducation.3(3-0).S.Preq:Advanced undergraduateorPBS.Extensionasasystemofnon-formaleducation,howitfunctions inUSAandothercountries(withspecialattentiontoagriculturalextension),historical antecedentsandphilosophicalfoundations,mission,organization,methods,problems dealtwith;howtechnologyandbehavioralsciencesarc/canbeutilized;providesactual experiencewithextensionandwithconceptual/theoreticalideasthatundergirdpractice. AEE(ED)490SeminarinAgriculturalandExtensionEducation.[(1-0).S, Sum.AdmissiontoProfessionalSemester.Analysisofopportunitiesandchallenges facingeducationalleadersinagriculture. AEE492ExternalLearningExperienceinAgriculturalandExtension Education.1-6.F,S,Sum.Preq:Sophomorestanding.Notintendedforteachinglicensure forstudentsinAEE.Learningexperiencewithinanacademicframeworkthatutilizes facilitiesandresourcesexternaltothecampus.Contactandarrangementswith prospectiveemployersinitiatedbythestudentandapprovedbythefacultyadviser, prospectiveemployer,andthedepartmentalteachingcoordinatorpriortotheexperience. AEE493SpecialProblemsinAgricultureandExtensionEducation.1-6. F,S,Sum.Preq:SophomoreStanding.Notintendedforteacherlicensureforstudentsin AEE.Alearningexperienceinagricultureandextensioneducationwithinanacademic frameworkthatutilizesdepartmentalcampusfacilitiesandresources.Arrangements mustbeinitiatedbythestudentandapprovedbyafacultyadviserandthedepartmental teachingco)rdinator. AEE495SpecialTopicsinAgriculturalandExtensionEducation.1-3.F,S,Sum. NotintendedforteacherlicensureforstudentsinAEE.Offeredasneededtopresent materialnotnormallyavailableinregularcourseofferingsorforofferingsofnew coursesonatrialbasis. AEE(ED)501FoundationsofAgriculturalandExtensionEducation.3(3-0).5'. DevelopmentandorganizationofagriculturalandextensioneducationinAmericafrom colonialtimestothepresent.Emphasisonroleofsocietalandscientificchanges,the federalgovernmentandphilosophyonevolutionofagriculturalandextensioneducation. AEE521PlanningProgramsinAgriculturalEducation.3(3-0).F.Preq:Grad. standingorPBSstatus.Considerationoftheneedforplanningprogramsineducation; objectivesandevaluationofcommunityprograms;useofadvisorygroup;organization anduseoffacilities.



AEE522OccupationalExperienceinAgriculture.(3—0).S.Preq'Gradstanding orPBSstatus.Amajorandcriticalelementinallprogramsofvocationaleducationis provisionforappropriatestudentlearningexperiencesinarealandsimulated employmentenvironment.Duetorecentdevelopmentsineducationandagriculture,new andexpandedconceptsofoccupationalexperiencedevised.Currentresearch substantiatesneedanddesireofteachersofagricultureforassistanceinimplementing newconcepts.Alsodesignedtodevelopdepthofunderstandingoftheoretical foundationsunderlyingnewdevelopmentsinoccupationalexperiencestostimulate individualgrowthandcreativityinimplementingfurtherdevelopments. AEE523AdultEducationinAgriculture.3(3-0).F.Preq:Grad.standingorPBS status.Designedtomeetneedsofleadersinadulteducation.Opportunitytostudysome ofbasicproblemsandvaluesinworkingwithadultgroups.Attentiongiventoproblemof fittingeducationalprogramforadultsintopublicschoolprogramandothereducational programsaswellastomethodsofteachingadults. AEE524AgriculturalOccupations.3(3-0).FPreq.12hrs.professionaled. courses.Theoryofeducationandworkrelatedtoexpandingfieldofagricultural occupations.Careerdevelopmentinagriculturaloccupationsassociatedwithcurriculum developmentneeds.Occupationalexperienceinagricultureinrelationtocurriculumand placementinagriculturaloccupations AEE(ED)530PriorityManagementinAgriculturalandExtensionEducation. 3(3—0).S,Sum.Examinationoftheoretical.psychologicalandempiricalbasesfor strategiesandtechniquescontributingtoenhancementofmanagerialandpersonal effectivenessofagriculturaleducatorsandindividualsinrelatedagricultural organizations. AEE534SupervisioninAgriculturalEducation.3(3-0).S.Preq:AEE"2], Organization,administration,evaluationandpossibleimprovementofsupervisory practice;theory.principlesandtechniquesofeffectivesupervisioninagricultural educationatdifferentlevels. AEE(ED)535TeachingAgricultureinSecondarySchools.3(3—0).F.Alt. Yrs.(odd).Applicationoftheoreticalmodelsandresearchoneffectiveteachingin secondaryagriculturaleducationprograms.teachingstrategies,planningrequired.and instructionalmanagementforstudentswithvaryingbackgrounds,Evaluationofstudent learningandteacherevaluationofinstruction. AEE595SpecialTopicsinAgriculturalandExtensionEducation.1-4.F,S,Sum Preq:Grad.0rPBSstatus.Presentationofmaterialnotnormallyavailableinregular graduatecourseofferingsorforofferingsofnew500levelcoursesonatrialbasis. AEE601Seminar.[(1-0).F.Preq:Grad.orPBSstatus.Currenttopicsandissuesin agriculturalandextensioneducation.Selectionandresearchoftopics,presentationof seminars,andleadinggroupdiscussions.

AEE610SpecialTopics.F,S,Sum.Preq:Grad.orPBSstatus.Presentationof materialnotnormallyavailableinregulargraduatecourseofferingsorforofferingsof new500levelcoursesonatrialbasis. AEE611SpecialTopicsinAgriculturalCommunications.1-6.FPreq'Sr.or Grad.standing.Selectedspecialtopicsforstudyintheoreticalapproachesto communicationsproblemsorexperimentalinvestigationwithinstructorguidance. AEE620SpecialProblemsinAgriculturalandExtensionEducation.1—6.F. Explorationoftopicsofspecialinterestnotcoveredbyexistingcoursesbyindividual studentsunderfacultymember‘sdirections.Readingsandindependentstudy.problems orresearchnotrelatedtoathesis. AEE(ED)641PracticuminAgriculturalandExtensionEducation.1-6.F. Examinationoftheoretical.psychologicalandempiricalbasesforstrategiesand techniquescontributingtoenhancementofmanagerialandpersonaleffectivenessof agriculturaleducatorsandindividualsinrelatedagriculturalorganizations. AEE685Master'sSupervisedTeaching.1—3.F.S.SumPreq:Master’sstudents Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment.observeandprovidefeedbacktothestudentduringthe teachingassignment.andevaluatethestudentuponcompletionoftheassignment. AEE690Master'sExamination.]6,FS.Sum.Preq'.llaster'sstudentForstudents innon—thesismaster'sprogramswhoha\ecompletedallotherrequirementsofthedegree exceptpreparingforandtakingthefinalmastersexam. AEE693Master'sSupervisedResearch.19.F.S,Smn,Prcq..lItIstcr’sstudent InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. AEE695Master'sThesisResearch.19.F,S.Sum.PreqMaster’sstudentThesis research AEE699Master'sThesisPreparation.[—3.F.S,Sum.Prcq..llaster’sstudent.For studentswhohavecompletedallcredithourrequirementsandfull-timeenrollmentfor themaster'sdegreeandarewritinganddefendingtheirthesis. AEE(ED)735EffectiveTeachinginAgricultureandLifeSciences.3(3-0). Freq:Grad.standing.Theoryandpracticeofeffectiveteachinginagriculturalandlife sciences.Emphasisoncourseplanning.teachingandlearningstyles.instructional techniques,laboratoryinstruction.textconstruction,studentevaluation.instructional technology.andfacuttyrolesandresponsibilities.



AEE740ExtensionInDevelopingCountries.3(3-0).F.Preq:Grad.standing,PBS statusorConsentofInstructor.Ruralextension(agriculture,forestry,development,etc.). Strategiesforenablementoffarm/ruralpeopletobetterusageofscience,technologyand othertypesofknowledgeinfulfillingtheirownaspirationswithintheirculturalcontext. Examinationofpracticeofruralextension/developmentinmanypartsoftheworldand basicconceptualideasandprocesses. AEE820SpecialProblemsinAgriculturalandExtensionEducation.1-6. F,S,Sum.Explorationoftopicsofspecialinterestnotcoveredbyexistingcoursesby individualstudentsunderfacultymember'sdirections.Readingsandindependentstudy. problemsorresearchnotrelatedtoathesis. AEE(ED)841PracticuminAgriculturalandExtensionEducation.1-6. F,S,Sum.Faculty—supervisedpracticuminaneducational,extensionoragricultural industrysetting. AEE885DoctoralSupervisedTeaching.1-3.F,S,Sum.Preq:Doctoralstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. AEE893DoctoralSupervisedResearch.1-9.F,S,Sum.Preq:Doctoralstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate faculty. AEE895DoctoralDissertationResearch.1-9.F,S,Sum.Freq:Doctoralstudent. Dissertationresearch. AEE899DoctoralDissertationPreparation.1-3.FSSum.Preq:Doctoralstudent. Forstudentswhohavecompletedallcredithours.full-timeenrollment,preliminary examination.andresidencyrequirementsforthedoctoraldegree.andarewritingand defendingtheirdissertations. AGRICULTUREANDLIFESCIENCES ALS103IntroductoryTopicsinAgricultureandLifeSciences.1(10).F.S.Not opentojuniorsandseniors.Introductiontoscopeandobjectivesofuniversityeducation. Emphasisonsciences,particularlyasrelatedtoagricultureandlifesciences. Departmentalprograms,computers,careeropportunitiesandmore. ALS110AgricultureandLifeSciencesScholarsForum.0(2—0).FFreq: EnrollmentlimitedtoparticipantsintheAgricultureandLifeSciencesScholars Program.Interdisciplinaryseminarserieswithpresentationsbydistinguishedfaculty membersandexpertsdrawnfromtechnical,academic.businessandgovernment communities.Discussionsofmajorpublicissuesandtopicsofcontemporaryconcern.

ALS295SpecialTopicsinAgricultureandLifeSciences.F,S,Sum.Offeredas neededtopresentmaterialnotnormallyavailableinregulardepartmentalcourse offerings;orforofferingsofnewcoursesonatrialbasis. ALS398AgricultureandLifeSciencesHonorsSeminar.2(2-0.S.Preq.’ EnrollmentbyinvitationforsophomoresorjuniorsinCALSwithGPA3.35orhigher.A seminar/discussionhonorscoursewithemphasisonateamapproachtoscientific researchintotopicsthatlinksciencewithissuesinsociety;exposuretoleadershipskills andbioethics;requirementofdetailedwrittenororalreports;careerdevelopmentinthe agriculturalandlifesciences;requiredparticipationinon-andoff-campusscholarly retreats. ALS495SpecialTopicsinAgricultureandLifeSciences.F,S,Sum.Offeredas neededtopresentmaterialnotnormallyavailableinregulardepartmentalcourse offeringsorforofferingofnewcoursesonatrialbasis. ALS498HonorsResearchorTeaching1.F,S,Sum.Preq:ALS398&GPA3.25or higher.Amaximumof6creditsforALS498&ALS499combined.Honorsresearchor teachingforstudentsinAgricultureandLifeSciences.Firstofatwo-coursesequence. Identificationofaprojectanddevelopmentofaproposal;literaturesearch,plarming,and workinitiation. ALS499HonorsResearchorTeachingII.F,S,Sum.Preq:ALS498&GPA3.25or higher.Amaximumof6creditsforALS498andALS499combinedHonorsresearchor teachingforstudentsinAgricultureandLifeSciences.Completionofworkinitiatedin ALS498.Analysisofresults.Preparationandpresentationofwrittenandoralreports. ANIMALSCIENCE ANS105IntroductiontoCompanionAnimals.3(3—0).F,S.RestrictedtoClassFR andSO.Introductiontoanimalsthatpeoplekeepascompanions.Variation.behavior, anatomy.physiology,disease,andtrainingofanimalsasdiverseasfish,snakes.mice, rats.birds,cats.anddogs.Specialrelationshipsbetweenhumansandcompanionanimals inasocietalcontext. ANS110IntroductiontoEquineScience.3(3—0).S.RestrictedtoClassFRandS0. History.management,anduseofhorsesandtheirprofoundimpactonsociety.Selection, care.andenjoymentofhorseswithemphasisongenetics,nutrition,reproduction, behavior,andhealth. ANS150IntroductiontoAnimalScience.4(3-3).F,S.Fundamentalprinciplesof animalmanagement;contributionsofanimalsandanimalproductstohumanity; applicationofsciencetoanimalproduction;issuesregardinganimalproduction.



ANS201TechniquesofAnimalCare.2(0-4).SPreq.’ANS150orANS230.Major [ASorSAS,orinstructorpermission.Alaboratorycourseintheappliedmanagementof beefcattle,dairycattle,swineandsmallruminantswithparticipatoryassignmentsof commontechniquesutilizedinlivestockproduction. ANS202TechniquesofHorseCare.2(0—4).S.Preq:ANS150,Major[ASorSAS. Opportunitiestolearnappliedmanagementskillsrequiredinhorseproduction,with emphasisoncommontechniquesutilizedinhorseproduction. ANS205AnatomyandPhysiologyofDomesticAnimals.3(2-2).F.S.Preq:BIO 125orBIO181;ANS150.Basicconceptsrelatingmammalianstructureandfunction withemphasisonlivestockspecies.Fundamentalsofneuromuscularactivity,digestion, absorptionaswellasregulationofhomeostasisrelevanttoproductionofmilk.wool,and musclegrowthefficiency. ANS210MicrocomputersinAnimalProduction.2(1-2).FS.Useof microcomputersandavailablesoftwaretoincreaseunderstandingofanimalproduction andmanagementconcepts.Wordprocessing,spreadsheet,andpresentationprograms andeffectiveuseofe—mailandinformationaboutanimalsontheInternet. ANS(HS)215BasicAgriculturalGenetics.3(3—0).F,S.Preq:BIO125.Basic principlesofinheritanceinplantsandanimalsofagriculturalsignificance.Emphasison transmissiongeneticsanditseffectsontheusefulnessofplantsandanimals.Introduction tobasicprinciplesofplantandanimalimprovement. ANS220ReproductionandLactationinDomesticAnimals.4(3-3).ES.Preq: ANS205,BIOI25.Biologicalprocessesinreproductionandlactationwithemphasison domesticanimals.Environmentalandgeneticfactorsthataffecttheseprocesses. Identification,evaluationandsolutionsofproblemsinthesephysiologicalareas. ANS230NutritionofDomesticAnimals.4(3-3).F,S.Preq.‘ANS150;ANS205 recommended.Introductiontonutrition,digestion,andabsorptionindomesticmammals. Majornutrientclassesandtheirfunctionsinthebody,feedclassificationandchemical analysis,feedprocessing,andrationformulationtomeetnutritionalrequirements. ANS(FS,NTR)301IntroductiontoHumanNutrition.3(3-0).F,S.Sum.Freq: Sophomorestanding.Foodsciencemajorsmayuseasafreeelectiveonly.Functions, dietarysourcesanddeficienciesofessentialnutrientsinhumans;abalanceddiet;roleof nutrientsinheartdisease,cancer,hypertension,osteoporosis;weightcontrolandeating disorders;vegetarianism;foodsafety;dietarysupplements;governmentregulationof foodsupply;foodquackery. ANS303PrinciplesofEquineEvaluation.2(1-3).S.Conformationandfunction, performance,andsoundnessofthehorse.Breedstandards,rules,andregulationsfor evaluation,selection,andperformance.Fieldtrips.

ANS(FS,PO)322MuscleFoodsandEggs.3(2-3),FPreq:BIO125Processing andpreservingfreshpoultry,redmeats,seafood.andeggs.Ante-andpost-mortem eventsastheyaffectquality,yield.andcompositionalcharacteristicsofmusclefoods. Principlesandproceduresinvolvedintheproductionofprocessedmeatitems. ANS(FS)324MilkandDairyProducts.2(2-0).FPreq:BIO12.)Composition ofmilkanddairyproducts,federalstandards,rawmilkprocurement.cleaningand sanitizingandqualityattributes. ANS340SelectionofDomesticAnimals.3(2-3).FPreq:ANS230.ANS210. Modernevaluationandselectionproceduresfordomesticanimals:selectiongoals. estimationofbreedingvaluesandperformancetesting;theirimpactongeneticchanges. ANS400CompanionAnimalManagement.3(23).S.Preq'ANS230.Anatomy. physiology.nutrition,genetics,andhealthofcompanionanimalsincludingcats.dogs. rabbits,rats,mice,reptiles,amphibians,andfish.Problemsolvingandenterprise managementskillsinlaboratories. ANS402BeefCattleManagement.3(2-3).S.Preq:ANS150orANS230 Principlesandpracticesofproduction,managementandmarketingofbeefcattle.Roleof genetics,nutrition,reproductionandanimalhealth. ANS403SwineManagement.3(23).F.Preq:ANS1500rANS230,Management principlesassociatedwithswineproduction.Emphasisoninteractionsofhealth. equipment,nutrition,reproductionandgeneticsduringnursery.finishing,far—rowingand breedingphasesofproduction.Wastemanagementpracticesandaltematixes. developmentofmarketingstrategiesandeconomicevaluationofmanagementpractices. ANS404DairyCattleManagement.3(2—3).S.Preq:ANS150orANS230.The managementofeconomic.nutritional,genetic,andphysiologicalfactorsthatinfluence theoperationofadairyenterprise. ANS410EquineManagement.3(2—2),S.Preq:ANS150orANS230Equine anatomy,physiology,nutrition,geneticsandhealth.Laboratoryemphasisonreproducti\e management.breeding.problemsolving,andmanagementskills.Fieldtripsrequired. ANS(NTR,PO)415ComparativeNutrition.3(30).FPreq:CH220orboth221 and223.Principlesofnutrition,includingtheclassificationofnutrientsandthenutrient requirementsofandspeciesforhealth.growth.maintenanceandproductivefunctions. ANS(NTR)419HumanNutritioninHealthandDisease.SPreq.ANS 230,ANS/FS/NTR301orFS/NTR400orANS/NTR/PO415.Currentconceptsand physiologicalbasesoftherolesofnutritioninthemaintenanceofhealthduringthe differentstagesinthelifecycleandinthepreventionandtherapyofspecificdisease statesinhumans.



ANS(P0)425FeedMillManagementandFeedFormulation.3(2-3).S.Preq: ANS(NTR,P0)415orANS230;CH220or221.Feedmillmanagement,feedingredient purchasing,inventory.storage,andqualityevaluation,computerizedfeedformulation, feedingprogramsforpoultryandswine,feedmilldesign.equipment.maintenance. operation,safety.stateandfederalregulationspertainingtofeedmanufacture. ANS452AdvancedReproductivePhysiologyandBiotechnology.3(3-(1)S,Alt )rs,(odd).Preq:ANS220.Comparativeapproachtoexaminingaspectsofreproductive physiologyinselectedvertebratespecies.Detailedexaminationofcurrentreproductive biotechnologies. ANS453GrowthandDevelopmentofDomesticAnimals..F,Alt yrs,(even).Preq:ANS230orequivalent;juniorstanding.Creditwillnotbegivenfor bothANS453and553.Introductiontothebasicconceptsofgrowthwithemphasison domesticmammals.Growthofthemajorclassesofanimaltissuesandregulationby endogenousandexogenousfactors.Relationshiptoefficiencyofanimalproduction. ANS454Lactation,MilkandNutrition.3(22).S,Altyrs.(even).Preq‘ANS230 orFS/NTR400;BCH451orZO421.Credit11illnotbegivenforbothANS454and554. Nutritionalpropertiesofmilkasahigh-qualityfoodwithnutritionaldiversity.Principles ofphysiology,biochemistryandcellbiologyinthemammarygland.Proceduresofmilk productionandmilkcollectionformilkqualityandnutrition.Humanlactationvs.thatof domesticanimals.Impactsofbiotechnologyandgoodsafetyondairyproduction. ANS492ExternalLearningExperience.1-6.F,S.Preq.‘Sophomorestanding,A learningexperienceinagricultureandlifescienceswithinanacademicframeworkthat utilizesfacilitiesandresourceswhichareexternaltothecampus.Contactand arrangementswithprospectiveemployersmustbeinitiatedbystudentandapprovedbya facultyadviser,theprospectiveemployer,andthedepartmentalteachingcoordinator priortotheexperience. ANS493SpecialProblemsinAnimalScience.1-6.F.S.Preq:Sophomorestanding. Alearningexperienceinagricultureandlifescienceswithinanacademicframeworkthat utilizesdepartmentalcampusfacilitiesandresources(Arrangementsmustbeinitiatedby studentandapprovedbyafacultyadviserandthedepartmentalteachingcoordinator). ANS495SpecialTopicsinAnimalScience.1—3.F,S,SumOfferedasneededto presentmaterialnotnormallyavailableinregularcourseofferingsorforofferingofnew coursesonatrialbasis. ANS500AdvancedRuminantNutrition..Sum,Alt.yrs.Preq:ANS230or ANS415.Advancedconceptsinruminantnutritionforthepracticingagricultural professional.Protein,energy,vitaminandmineralnutritioninrelationshiptothe nutritionalneedsandpracticalfeedingofbeefcattle,dairycattle,sheepandgoats.New developmentsinfeedingsystems,feedadditivesandthepreventionandtreatmentof metabolicdisorders.
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ANS516AnimalNutritionResearchMethods.14.S,Preq:BCH4510r NTR(ANS)415orNTR(ANS)419orF8400.Theoryandpracticeofmodernresearch techniquesinruminantandmonogastricanimalnutrition:NTR(ANS)516A,nutritive evaluationoffeedstuffs;NTR(ANS)516B,biologicalevaluationoffeedsanddiets; NTR(ANS)516C,bloodandtissueanalysis;NTR(ANS)561D,forageandpasture evaluation.Studentscanregisterforanycombination. ANS553GrowthandDevelopmentofDomesticAnimals.3(3-0).F,Altyrs.(even). Credit11illnotbegivenforbothANS453and553.Introductiontothebasicconceptsof growthwithemphasisondomesticmammals.Growthofthemajorclassesofanimal tissuesandregulationbyendogenousandexogenousfactors.Relationshiptoefficiency ofanimalproduction. ANS(FS,NTR)554Lactation,Milk,andNutrition.3(2-2).S,Alt.yrs/even). Preq:ANS3300rFS/NTR400;BCH451orZ042]Creditwillnotbegivenforboth ANS454and354.Nutritionalpropertiesofmilkasahigh-qualityfoodwithnutritional diversity.Principlesofphysiology,biochemistryandcellbiologyinthemammarygland. Proceduresofmilkproductionandmilkcollectionformilkqualityandnutrition.Human lactationvs.thatofdomesticanimals.Impactsofbiotechnologyandfoodsafetyondairy production. ANS601AnimalScienceSeminar.[(1-0).F,S. ANS(CBS,PHY,Z0)602SeminarinBiologyofReproduction.2(2-0),S.Preq: ANS(PH})702orConsentof1nstructor.Currenttopicsinanimalreproductionpresented byreproductivephysiologistsfromvariousResearchTriangleinstitutions.Student presentationsofresearchprojectsorlibraryprojectsinareaofanimalreproduction. ANS603ReproductivePhysiologySeminar.1(1—0).F,S. ANS604AnimalBreedingandGeneticsSeminar.1(1-0).F,S. ANS610TopicalProblemsinAnimalScience.1-6.F,S.Selectionorassignmentof specialproblemsinvariousphasesofanimalscience. ANS685Master'sSupervisedTeaching.1-3.F,S,Sum.Preq:Master’sstudents. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment.observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. ANS690Master'sExam.1-6.F,S,Sum.Preq:Master’sstudent.Forstudentsinnon- thesismaster'sprogramswhohavecompletedallotherrequirementsofthedegreeexcept preparingforandtakingthefinalmaster'sexam.



ANS693Master'sSupervisedResearch.1-9.F,S,SumPreq:Master’sstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. ANS695 research.

Master'sThesisResearch.19.F,S,Sum.Preq:Master’sstudent.Thesis

ANS699Master'sThesisPreparation.13.F,S,Sum.Freq.~Master’sstudent.For studentswhohavecompletedallcredithourrequirementsandfull-timeenrollmentfor themaster'sdegreeandarewritinganddefendingtheirthesis. ANS(PHY)702ReproductivePhysiologyofMammals.3(3—0).S.Preq.‘20421. Surveyofreproductivestrategiesamongvertebrates;in—depthcoverageofmammalian reproductivephysiology;gametogenesis.fertilization.embryonicandfetaldevelopment. parturition.puberty,neuroendrocrinecontrolmechanismsinmaleandfemalemammals. ANS706MammalianEmbryoManipulation.4(1-8).S.Alt.Sum.Preq:ANS702 Advancedtrainingandexperienceinmammalianembryomanipulation;techniquesof superovulationandembryorecovery,invitroculture,parthenogeneticactivation,invitro fertilization,embryotransfer,embryoaggregationandDNAmicroinjection. ANS(GN)708GeneticsofAnimalImprovement.3(3-0).S.Preq:GN411,ST 711.Emphasisontheutilizationofbasicprinciplesofpopulationandquantitative geneticsinanimalimprovement.Factorsaffectinggenieandgenotypicfrequenciesand methodsofestimatinggeneticandnongeneticvariance,heritabilitiesandbreedingvalues. Therolesofmatingsystemsandselectionproceduresinproducingsuperiorgenetic populations. ANS709EnergyMetabolism.3(3-0).Preq.‘BCH553.Relationshipofbiochemical andphysiologicaleventswithincell,tissue,organandsystemwithnutrientneedsas sourcesofenergyforproductiveanimallife.Digestion,absorptionandmetabolismof energysources.Processesofenergytransformationswithinthebodyinrelationto energetics,biologicaloxidation,anabolicandcatabolicsystems,metaboliccontrol, partitioningandefficiency. ANS710AdvancedLivestockManagement.3(3-0).S.Freq:ANS402orANS403 orANS404.Anadvancedstudyofbeefcattle,dairycattleandswinemanagement practiceswithparticularemphasisoninput—outputrelationshipsandtheconsequencesof alternativemanagementdecisions.Problem.(Offeredon—campusineven—numbered years.) ANS(GN)713QuantitativeGeneticsandBreeding.3(3—0).F.Preq:GN509,ST 512.Quantitativeandpopulationgenetictheoryofbreedingproblems;partitioningof geneticvariance,maternaleffects,genotypebyenvironmentinteractionandgenetic correlation;selectionindexes;designandanalysisofselectionexperiments;marker- assistedselection.
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ANS720LivestockProductioninWarmClimates.3(3-0).FPreq.Consentof Instructor.Analysisofconstraintsofwarmclimatestolivestock;interdependenceofcrop andanimalagricultureinfarmerdecisions;rolesofanimalsinsustainableagricultureand economicdevelopment;applicationofprinciplesthroughcasestudiesandindependent study. ANS(CBS,NTR,PHY)764ComparativePhysiologyOftheDigestiveSystem. 3(3-0).F.Preq:CourseingeneralorcomparativephysiologyCoreq:Consentof Instructor.Discussionofmajorfunctionsofvertebratedigestivesystemsandstructural andfunctionaladaptationstodiet,environmentandothercharacteristicsoftheanimals. ANS(NTR,P0)775MineralMetabolism.3(3—0).F.Preq.ANS(NTR.P0)415. BCH451andZO421.Requirements.function,distribution.absorption.excretionand toxicityofmineralsinhumansanddomesticanimals.Interactionsbetweenmineralsand otherfactorsaffectingmineralmetabolismoravailability.Emphasisonmechanisms associatedwithmineralfunctionsandthemetabolicbasesforthedevelopmentofsignsof deficiency. ANS(PHY)780MammalianEndocrinology.3(30).S,Alt.Sum.Preq:BCH451. 20421.Mammalianendocrinesystemwithemphasisonontogenyandanatomyofkey organs;synthesisandactionofhormones.Roleofhormonesinregulationof physiologicalprocessessuchasmetabolism,exocrinefunction.digestion.ionbalance. behavior,lactation,growthandreproduction. ANS790AdvancedSpecialTopicsinAnimalScience.F,S. ANS801AnimalScienceSeminar.1(1-0).F,S. ANS(CBS,PHY,20)802SeminarinBiologyofReproduction.2(2-0).S.Preq: ANS(PHY)702orConsentofInstructor.Currenttopicsinanimalreproductionpresented byreproductivephysiologistsfromvariousResearchTriangleinstitutions.Student presentationsofresearchprojectsorlibraryprojectsinareaofanimalreproduction. ANS803ReproductivePhysiologySeminar.1(1—0).F,S. ANS804AnimalBreedingandGeneticsSeminar.1(1-0).F,S. ANS810TopicalProblemsinAnimalScience.1—6.F,S.Selectionorassignmentof specialproblemsinvariousphasesofanimalscience. ANS885DoctoralSupervisedTeaching.1-3.F,S,Sum.Preq:Doctoralstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment.



ANS890DoctoralPreliminaryExamination.1-9.F,S,Sum.Preq:Doctoral student.Forstudentswhoarepreparingforandtakingwrittenand/ororalpreliminary exams. ANS893DoctoralSupervisedResearch.[-9.F,S,Sum.Preq.‘Doctoralstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. ANS895DoctoralDissertationResearch.1~5.F.S,Sum.Preq:Doctoralstudent. Dissertationresearch ANS899DoctoralDissertationPreparation.[-3.ESSum.Preq:Doctoralstudent, Forstudentswhohavecompletedallcredithours,full-timeenrollment.preliminary examination,andresidencyrequirementsforthedoctoraldegree.andarewritingand defendingtheirdissertations. ANTHROPOLOGY ANT251PhysicalAnthropology.3(3-0)F,S,Sum.Studyofhumanevolution. Processesofevolution.humanvariationandrace,behaviorandmorphologyof nonhumanprimates,andthefossilrecord.Emphasisonthestudyofhumanbiosocial adaptation.pastandpresent,andonhumansasculture-bearingprimates. ANT252CulturalAnthropology.3(3-0).F,S,Sum.Comparativestudyof contemporaryhumanculture.socialinstitutionsandprocessesthatinfluencebehavior. Includesexamplesfromculturalbackgroundsandthestudent‘sownculturesystem. ANT253IntroductiontoPrehistory.3(30).F,S,SumWorld-widesurveyof originsofhumansociety,technologyandcultureinOldStoneAge.andoriginsof agriculture,cities.andcivilizationsoftheBronzeandIronAgeinEurope,Asia,Africa. andpre-ColumbianMiddleandSouthAmerica. ANT254LanguageandCulture.3(3-0).F,S,Sum.Focusamongtheaspectsof humanlanguageandbetweenaspectsoflanguageandculture.Topicssuchas:descriptive andcomparativelinguistics.structuralism,languageandthought,sociolinguistics. bilingualism.culturechangeandlinguisticchanges. ANT(SOC)261TechnologyinSocietyandCulture.3(3—0).F,SProcessesof socialandculturalchangewithafocusonroleoftechnologicalinnovation.Cross- culturalemphasis.Workplacechangesandsocietalrisksassociatedwithtechnological innovations.Specialattentiontotheroleofscientistsandengineersinsocio—cultural change.Topicalcasestudiesapplycourseconceptsandprinciples.Coresociological andanthropologicalconcepts.methods.theories.

ANT310NativePeoplesandCulturesofNorthAmerica.3(3-0).Preq:ANT252 orH1365.NativeNorthAmericanpeoplesandculturesincludingEskimosandAleuts. Theoriesoforiginandselectedprehistoricculturalmanifestations.Peopleandculturesat thetimeofEuropeancontactandpost-contactculturalchange.Contemporaryproblems andprospects. ANT325AndeanSouthAmerica.3(3-0).Preq:ANT2520rH12150rH1216.The societies,cultures,politics,economicsandecologyoftheAndeancountriesofSouth America(Peru,Bolivia,Ecuador,Chile,Colombia).Specialattentiontothedevelopment ofpre~ColumbianAndeanSocieties. ANT330PeoplesandCulturesofAfrica.3(3—0).S.Preq:Threehourscultural anthropology0rH1275orH1276.Africanpeoplesandcultures,especiallyinsub- SaharanAfrica;pastandpresentsocialpatternsofindigenousAfricanpopulationsfroma cross—culturalperspective. ANT346PeoplesandCulturesofSoutheastAsia.3(3—0).F.Preq:hours CulturalAnthropology.SoutheastAsianpeoplesandcultures;pastandpresentsocial patternsofselectedmainlandandinsularSoutheastAsianpeoples;culturechange; relationsbetweenminoritiesanddominantethnicgroups;developmentofnationalism. ANT373TheHumanFossilRecord.3(3-0).Preq:Threehoursphysical anthropologyorarchaeology.Analysisofthehumanfossilrecordandconsiderationof alternatetheoriesofhumanevolution. ANT(COM,H88)392InternationalandCrossculturalCommunications.3(3-0) S.Patternsandproblemsofverbalandnon-verbalformsofcrossculturalconununication. Avoidanceandmanagementofculturalconflictarisingfromawarenessofcharacteristics ofcrossculturalcommunication.Impactoncommunicationofdifferingcultural perspectives. ANT412AppliedAnthropology.3(3-0).S.Creditcannotbegivenforboth412 and512.History,aims,methodsandethicsofappliedanthropology.Anthropological practiceingovernment,industry,communitydevelopment,education,andmedicine. Analysisofconsequencesofdevelopmentprogramsforculturechange. ANT416ResearchMethodsinCulturalAnthropology.3(3-0).F,AltYrs.Preq.‘ SixhoursANT.Asystematicoverviewofculturalanthropologicalresearchmethods includingdesigningresearchprojects.researchtechniques,fieldworkmethods,and cross—culturalcomparison.Reviewsrelevantethicalquestionsandanthropologists' reportsoftheirownfieldwork. ANT419EthnographicFieldMethods.3(2-2).Sum.Preq.‘Sixhoursofcultural anthropologyEthnographicresearchmethodsaspartofasummerfieldschoolabroad. Topics:researchdesign,participantobservation,fieldnotewriting,interviewing, sampling,coding,computersinethnographicresearch,analysisandethics.



ANT420BiologicalBasesforHumanSocialBehavior.3(3-0).Preq.‘ANT251or hrs.biologicalsciences.Applicabilityofsociobiologytothestudyofthehuman condition.Natureanduniquenessofhumanbehaviorascomparedtothesocialbehavior ofnonhumananimals. ANT432AnthropologyofTourism:AppliedFieldResearch.3(2—2)Sum.Preq, SixhoursofAnthropology,Anthropologicalapplicationstothestudyoftourisminan internationalfieldsetting.Specialattentiontoimpactofmasstourismascomparedto alternativetourism;environmentalandeconomicimpactoftourism;impactof internationaltouristsandtourismonlocalcommunities.Aguided,fieldresearchproject included. ANT(WGS)444Cross-CulturalPerspectivesonWomen.3(3-0).S,AltYrs. Preq.‘3hoursculturalanthropology.Comparisonofwomeninavarietyofsocieties: westernandnon—westem;huntingandgatheringtoindustrialized.Cross-cultural perspectiveonthesimilarityanddiversityofwomen‘sstatusesandroles.Effectof genderonsocialposition. ANT460UrbanAnthropology.3(3—0).F,AltYrs.Preq.‘ANT252.Anthropological studyofcities.Examinationofcross—culturalpatternsofbehaviorinurbanareasand adaptivestrategiesthaturbandwellersemploy.Introductiontomajortheoreticaland methodologicalapproachesrelevanttoanunderstandingofcontemporaryurbanization. ANT495SpecialTopicsinAnthropology.3(3-0)F,S,Sum.Detailedinvestigation ofatopicinanthropology.Topicandmodeofstudydeterminedbyfacultymember(s). ANT498IndependentStudyinAnthropology.1-6.F,S,Sum.Preq:Sixhoursof ANT.Independentstudyofatopicinanthropology.Topicandmodeofstudydetermined byfacultymember(s)andstudent(s). ANT508CultureandPersonality.3(3-0).Preq:ANT252orhrs.incultural anthropology.Interplaybetweenculturalnormsandenculturationprocess.Fromcross- culturalperspective,anexaminationofprocessoftransmissionandlearningofcultural norms,aswellaseffectofculturechangeonindividual.Historicaldevelopmentofthe fieldaswellascontemporarytrendsinboththeoreticalandappliedcontexts. ANT511AnthropologicalTheory.3(3—0).Preq.‘ANT252or6hrs.incultural anthropology.Approachtotheoryfrombothhistoricalandcontemporarypointofview. Emphasisuponkeyanthropologicalconceptofcultureanditssignificancefor understandingmanandhisworks.
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ANT512AppliedAnthropology.3(3-0).Preq.‘ANT252orConsentoflnstructor Areviewofhistoricaldevelopmentofappliedanthropologyandstudyofanthropologyas appliedingovernment,industry,communitydevelopment.educationandmedicine. Analysisofprocessesofculturalchangeintermsofapplicationofanthropological techniquestoprogramsofdevelopmentalchange. ANT516QualitativeResearchMethods.3(3—0)F,Alt.yrs.(even).Preq.Graduate Standing.CreditwillnotbegivenforbothANT416and516.Systematicoverviewof qualitativeresearchmethodsincludingtheoreticalperspectives.researchtechniques. researchdesignanddatamanagement.Reviewsrelevantethicalquestionsandsocial sciencepresentationofresearchfindings. ANT544Cross-CulturalPerspectiveonWomen.3(3-0),S.Alt.Yrs.(odd).Preq' hoursCulturalAnthropolog/orGraduateStanding,Creditwillnotbeofleredforboth ANT444andANT544.Comparisonofwomenina\arietyofsocieties:westernandnon- westem;huntingandgatheringtoindustrialized.Cross-culturalperspectivesonthe similarityanddiversityofwomen'sstatusesandroles.Effectofgenderonsocial position. ANT560UrbanAnthropology.3(30).F,Alt.l'rs(odd).Preq'ANT252or GraduateStanding.CreditwillnotbegivenforbothANT460andANT560 Anthropologicalstudyofcities.Examinationofcross-culturalpatternsofbehaviorin urbanareasandadaptivestrategiesthaturbandwellersemploy.Majortheoreticaland methodologicalapproachesrelevanttoanunderstandingofcontemporaryurbanization. ANT610SpecialTopicsinAnthropology.1-6.Provisionforin—depthinvestigation ofsomeparticulartopicinanthropology.Reflectionofcurrentstudentneedsandinterests throughvariationsincoursecontentandmodeofstudy.Determinationoftopicsby facultymember(s)andstudent. ANT810SpecialTopicsinAnthropology.1—6.F.S.Provisionforin-depth investigationofsomeparticulartopicinanthropology.Reflectionofcurrentstudent needsandintereststhroughvariationsincoursecontentandmodeofstudy. Determinationoftopicsbyfacultymember(s)andstudent. ARCHITECTURE ARC140ExperiencingArchitecture.3(3-0).F.Contemporaryandhistorichouses. publicbuildingsandcitiesillustratethepracticalandaestheticaspectsofarchitecture. Thebasicelementsofarchitecturalfonn,designprocess,andarchitecturalcriticism. ARC141HistoryofDesignI.3(3—0).F.WesterndesignfromprehistorytoImperial Romethroughexamplesofarchitectureandconstruction.landscapeandurbanplanning. pureandappliedthree—andtwo—dimensionalartifactsintheirculturalsetting.Students drawand/orconstructselectedhistoricaldesignsolutions.



ARC142HistoryofDesignII.3(3-0).S.WesterndesignfromtheearlyChristianto theModernAgethroughexamplesofarchitectureandconsn'uction,landscapeandurban planning,pureandappliedthree-andtwo-dimensionalartifactsintheirculturalsetting. Studentsdrawand/orconstructselectedhistoricaldesignsolutions. ARC201ArchitecturalDesign:Environment.6(0-9).S.Preq:DF102,ARC141 andARC142.Coreq:ARC211.Investigationoftherelationshipsbetweenenvironment andbuiltform.Solarorientation.topography,vegetation.andconstructedcontextin relationshiptouserneedsasparametersforjustifyingdesignproposals.Particular emphasisonarchitecturalconventionsofcommunication. ARC202ArchitecturalDesign:Form.6(0-9).SPreq:ARC201,ARC261.Coreq: ARC252.Investigationofrelationshipsbetweenideaandform.Compositionand precedentasparametersforgenerating,developing,andjustifyingarchitecturalform. Particularemphasisonelectronicmediaindrawingandmodeling. ARC211NaturalSystemsandArchitecture.3(3-0).FPreq:DF102.Restricted tostudentsinBEDAProgram.Relationshipbetweennaturalandarchitecturalsystems. Explorationoftheimplicationsofnaturalforcessun.windanddaylight-on architecture.Energy-consciousarchitecturaldesignandsiteplanningstrategiestofulfill thermalcomfortrequirementsofpeopleindesignedenvironments. ARC232StructuresandMaterials.3(2-2).S.Constructionmaterialsrelatedto structuralapplications.Theoryofstructuresandintroductiontoquantitativeanalysis. Implicationsfordesign.Historicalexamplesandcurrentpractices.Laboratoryandfield tripsrequired. ARC252ArchitecturalDesignMethods.3(3-0).S.Preq:DF[02.A comprehensivesurveyofmethodsforconceiving.developing,justifying,andevaluating architecturalformfromhistorical,cultural.social.technicalandaestheticperspectives. ARC253ArchitecturalCommunication.3(2-2)FS.Preq:DF1020rGraduate standinginArchitecture.Basicgraphiccommunicationskillsinarchitecture.Emphasis ontheuseofdrawingasapathtobetterdesignandonthecommunicationof architecturalideas. ARC261TheDisciplineofArchitecture.3(3-0).F.Themodernarchitecture professionintheUS.Emphasisonhistoricaleventsandintellectual.technological.and estheticdevelopmentshereandabroadwhichhaveshapedtoday'sprofession.Concepts ofprofessionalismandethics,legalandinstitutionalfoundations,andcasestudiesof professionalrolesinarchitecture.

ARC289ArchitecturalTravelStudyI.3(3-0).F,S,Sum.Preq:ARC141andARC 142.DepartmentalApproval.Thestudyofcities,architecturalsites,buildings,buildingcomplexes,andarchitecturalelementsconductedindependentlybystudentsaspartofa plannedtravel-studytour.Includesadvanceresearchandapprovalofproposedstudy topicanditinerary.Studentswilldocumentstudythroughsketches.analyticalnotations, andasummarypaper. ARC292SpecialTopicsinArchitecture.[—3.F.S,Sum.Preq:Consentof Instructor.TopicsofcurrentinterestinArchitecture.Normallyusedtodevelopnew courses. ARC302ArchitecturalDesign:Technology.6(0-9).S.Preq:ARC202,ARC232, Architecturemajors.Coreq:ARC332.Aninvestigationoftechnicalsystemsof buildings-structure,environmentalcontrol/energy,materials,enclosure,andcirculation, theirfabricationandassemblyandtheircapacitytoaffectformandtectonicexpressionas fundamentalelementsofthedesignprocess.Particularemphasisonphysicalmodels. ARC331ArchitecturalStructures1.3(2-2).F.Preq:ARC232.Structuraldesign process.Combinedroleofimposedloadsandarchitecturalfunctioninshapingtheform ofthebuilding.Interactionofelementsinstructuralsystemscontainingbeams,columns, trusses,spaceframes,slabs,arches,vaults,domes,cables,cablenetworks,fabricsand diaphrams.Casestudiesemphasized. ARC332ArchitecturalStructuresII.3(2-2).S.Preq:ARC331.Structuralsystems exploredthroughcasestudiesanddesignprojects.Emphasisoninteractionofstructural elements.Tracingofloadsinstructuralsystems.Sizingoftensileelements,columns, trusses,andflexuralelements.Designandsizingofjoints. ARC400ArchitecturalDesign.6(0—9).F,Sum.Preq:DF102.Studiesin architecturaldesign.Projectsofmanytypesandscalesemployedtoinvestigateissuesin architecture,Emphasisonindependentexplorationofdesignvaluesandtheir implications. ARC402ArchitecturalDesign:Integration.6(0-9).S.Preq:ARC302,ARC432, ARC4—11.Coreq:ARC414BachelorofEnvironmentalDesigninArchitecturemajors (ml).Theexecutionofaprojectinsufficientdepthtounderstandtheopportunitiesand disciplineresultingfromtheinclusionofbuildingtechnologies,theelaborationofinterior space,andthedevelopment,representation.andcommunicationofdetailsatalargescale. ARC403ArchitecturalDesignFundamentals:Environment.6(0-12).F.Coreq: ARC211.M.ArchTrack3Studentsonly.Anintroductoryarchitecturaldesignstudiofor M.Arch,Track3studentsinvestigatingtherelationshipbetweenenvironmentandbuilt form.Solarorientation,climate,topography,vegetation,andconstructedcontextin relationshiptouserneedsasparametersfordesignproposals.Particularemphasison designfundamentalsandconventionsofarchitecturalcommunication.



ARC404ArchitecturalDesignFundamentals:Form.6(012).S.Preq:ARC403, ARC252.Coreq:ARC26].M.ArchTrack3Studentsonly.Anintroductoryarchitectural designstudioforM.Arch.Track3studentsinvestigatingrelationshipsbetweenideaand form.Compositionandprecedentasparametersforgenerating.developing.and justifyingarchitecturalform.Particularemphasisonelectronicmediaindrawingand modeling. ARC405ArchitecturalDesignFundamentals:Technology.6(0-12).S.Preq: ARC404.Carer]:ARC331.MArchTrack3Studentson!)Anintroductoryarchitectural designstudioforM.Arch.Track3studentsinwhichthetechnicalsystemsofbuilding structureenvironmentalcontrol/energy.materials.enclosure.andcirculation;their fabricationandassembly;andtheircapacitytoaffectformandtectonicexpressionare exploredasfundamentalelementsofthedesignprocess.Particularemphasisonphysical models. ARC406ArchitecturalDesignFundamentals:Integration.6(0-12)S.Preq ARC405.Coreq:ARC332.ARC4H.ARC44].M.ArchTrack3Studentsant).An introductoryarchitecturaldesignstudioforM.Arch.Track3studentsinvolvingthe executionofaprojectinsufficientdepthtounderstandtheopportunitiesanddiscipline resultingfromtheinclusionofbuildingtechnologies.theelaborationofinteriorspace, andthedevelopment,representation.andcommunicationofdetailsatalargescale. ARC414EnvironmentalControlSystems.3(3-0).S.Preq:ARC211,Junior standing.Studiesinlight,heat,moisture,airmotion.andsoundinarchitectural environments.Mechanical.electricaland/orelectronicequipmentforillumination. heating.cooling,ventilation.verticaltransportationandcommunicationinbuildings. Waterandwaste,fireprotectionandsafety.andacousticsystemsinarchitecture. ARC432ArchitecturalConstructionSystems.3(2-3).F.Preq:ARC232. Buildingconstructionsystemsrelatedtoarchitecturaldesign.Historicalandcurrent buildingpractices.Implicationsfordesignandsystemsselection.Casestudies.Field tripsarerequired. ARC441HistoryofContemporaryArchitecture.3(3—0).F.Preq:Juniorstanding orARC141or142.Asurveyandcriticalexaminationofmodernarchitecturefromits originsin19th-centuryphilosophyandtechnologytothemostrecentdevelopmentsin worldarchitecture. ARC442HistoryofNCArchitecture.3(3-0).S.Preq:ARC141,142,Jr.Standing inSOD.SurveyofNCArchitecturefrom17th-centurysettlementtoWorldWarII. Coverageofawiderangeofbuildingtypesanddevelopmentpatterns. ARC445AestheticsandDesign.3(3-0)S.Preq:ARC141or142.Anexamination oftheidentity,nature,andfunctionofaestheticexperience,cognitionandactionas relatedtothedesigndisciplinesandreflectedindesignedartifacts.
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ARC490ArchitectureInternationalStudio.6(6-0).FS,Sum.Preq'ARC202 Explorationofarchitecturalproblemsanddevelopmentofdesignsolutionsinan internationalsetting.Studioprojectsfocusedoncurrentconditionsfoundinthehost culture,profession.andcommunity. ARC492SpecialTopicsinArchitecture.[—3.ESSurn.Topicsofcurrentinterestin Architecture.Normallyusedtodevelopnewcourses. ARC495IndependentStudyinArchitecture.1-3.FS.SumPreq:30Junior standinginarchitectureGPAorbetter;andapprovalofdepartmentheadSpecial projectsinarchitecturedevelopedunderthedirectionofafacultymemberonatutorial basis. ARC501ProfessionalArchitectureStudioI.fit!)13).Preq.BEDAdegreeor equivalentandConsentofInstructorDesignstudioimestigationsaimedatthe developmentofanunderstandingofthemajorissuesconfrontingthecontemporary architectandattheexpandingofproblemsolvingabilitiesinarchitecturaldesign. ARC502ProfessionalArchitectureStudio11.6(0—12).PreqARC30/and ConsentofInstructor.Designinvestigationaimedatthedevelopmentofan understandingofthemajorissuesconfrontingthecontemporaryarchitectandatthe expandingofproblemsolvingabilitiesinarchitecturaldesign.Thisisanindividualized. finalprojectstudio. ARC503AdvancedArchitecturalDesign(Series).6(0-12)FS.Preq'Grad standing.Advancedstudiesinarchitecturaldesign.Projectsconcerningvariousaspectsof buildingdesign,urbandesignandcommunitydesignincomprehensiveandintegrative manner. ARC531TheChairasanArchitecturalArtifact.3(2—2).Preq'4semestersofDN studio.Surveyofmodernchairdesignemphasizingissuesofcontemporaneous architecturaldevelopments.Explorationofalternativedesignsthroughsketches.models andclassreviews.Refinementandconstructionoffinaldesign. ARC543AnalysisofPrecedent.3(0—3).S.Preq:GradistandingInvestigationof architecturalelements.relationshipsandorderingideasthroughcomparativegraphic analysisofbuildingsdesignedbyarchitects.Emphasisonbuildingsasphysicalartifacts. ARC544ArchitecturalConservation.3(3-0).S.Preq:Advancedundergrad.in SODorGrad.standing.Examinationofthemanydimensionsofarchitectural conservationand/orpreservationassignificantaspectofarchitecturalpractice. Explorationofhistoricalevolution.regulatoryandeconomicfactors.technologyand pertinentdesignissuesasfoundationsforindividualcasestudiesbyclassmembersof selectedadaptiveuse,rehabilitationandrestorationprojects.



ARC546TheoryofBuildingTypes.3(3-0).F.Preq.‘TwoARCstudios.Theoretical implicationsandpracticalapplicationsoftypologyinarchitecture.Analysisand documentationofselectedbuildingtypesintheirhistoricalevolution.Graphic identificationoftypecharacteristics. ARC551DesignMethodsandProgramming.3(3-0).F.Preq:Gradstandingor ConsentofInstructor.Anintensivestudyofapartofthedesignprocessinvolvingthe socialandbehavioralneedsoftheusersthroughdisciplinedmethodsofdatacollection, analysis,organization,communicationandevaluation.Emphasisupontheroleof programmingintheenvironmentaldesignfieldandvarietyofapplicationsusedinthe profession. ARC561ThePracticeofArchitecture.3(3-0).F,S.Alecturecourseexamination ofthepracticeofarchitecturethroughalecturecourse,withemphasisuponboth normativeandemergingproceduresintheprivatearchitecturalfirm.Specialattention upontheroleandfunctionofthepracticingarchitect,legalandregulatoryconditions,the natureofprofessionalservices,officemanagementandprojectmanagementprocesses. ARC570AnatomyoftheCity.3(3—0).F.Amorphologicalinvestigationofcities throughouturbanhistory,withemphasisonformalprinciplesofspatialorganization.Part one:examinationofthedescriptivepropertiesofcitiesintermsofinterdisciplinary conceptsandprinciples.Parttwo:examinationoftheorganizationalcharacteristicsof urbanspace. ARC571UrbanHouse.(30).S.Graduatestandingorpermissionofinstructor. Thiscourseisintendedtorevealtheinterrelationshipsbetweentheformofhousingand thecharacteristicsofcities.Referenceismadetothephysical,technological.socialand economicfactorswhichinfluencehousingdesign,aswellastohistoricandcultural developments. ARC573EnvironmentalPerception.3(30).S,AltYrsPreq:Grad.standingor ConsentofInstructor.Anintensivereviewofthedesignresearchliteraturewithemphasis uponpeople'sinteractionwiththephysicalenvironment.Explorationofvarious techniquesformeasuringhumanresponsetotheenvironmenttopermitstudent developmentandanalysisoftheirownresearchprojects. ARC574PlaceandPlaceMaking.3(3—0)F.Preq.‘GraduatestandingorConsent ofInstructor.Examinationofthedefinitions.conceptsandemergentresearchfindings usefulinexplainingthehumansenseofplacethroughseminar-lecturecourse.Particular emphasisuponthosephysicalaspectsandrelationshipsinfluencingthissenseofplace andaffordingsomedesignercontrol. ARC575ParticipatoryDesigninArchitecture.3(3-0).S,Alt.Yrs.Preq.‘Graduate standingorConsentofInstructor.Thetheoriesandmethodspertainingtothe participatorydesignprocess.Aprobeofthenatureofadvocacydesignandexamination ofsuccessfulprojectsintheU.S.andabroaddefiningasocialroleforarchitects.

l6

ARC(LAR)576CommunityDesign.3(3-0).F.Preq:GraduateStanding.For Master’sstudentinSchoolofDesignorDepartmentofCityRegionalPlanning(UNC- ChapelHill).Consentofinstructorrequiredfornon-designornon-planningstudents. Processesthroughwhichcitizensshapeandmanagebuiltenvironment.Strategic planning,Visioningprocess,communityaction,andmediationwillbediscussedand illustratedwithcasestudyexamplesfromarchitecture,landscapearchitectureand planning.Analysisandassessmentfromcasestudiesofparticipationtechniquessuchas charrette,studycircles,andvisualappraisal. ARC(LAR)577SustainableCommunities.3(1.5-1.5).S.Preq:Graduate Standing.Formaster’sstudentsintheSchoolofDesignorDepartmentofCity& RegionalPlanning(UNC—ChapelHill).Permissionofinstructorrequiredfornon-design ornon-planningstudents.Historicalprecedentsofsustainablecommunities. ExaminationoftheGardenCity,theNewTownsMovement,andtheNewUrbanism. ComparisonofsustainablecommunitiestourbanvisionsofWright,Corbusier,Soleriand others.Virtualcitiesanddigitalcommunities. ARC581ProjectPreparationSeminar.3(3-0).F,S.Quantitativeandqualitative conditions,considerationsanddeterminantsaspreparationforarchitecturaldesign. Emphasisonresearchmethods,datacollectionandinterpretation,theoreticaldiscourse, siteanalysis,programmingandarchitecturalprecedent.RequiredenrollmentinB.Arch. ARC589ArchitecturalTravelStudyII.3(0—9).F,S,Sum.Independentstudywhile traveling.Submissionofsketchbook/joumalandpaperuponreturn.Researchontopicof concentrationandapprovalofitineraryinadvancerequired.Graphicdocumentationand criticalevaluationofbuildingsandurbanspaces.RequiredofallparticipantsinDept.of ArchitectureForeignExchangeandSummerAbroadPrograms.Restrictedto departmentalapproval. ARC590SpecialTopicsinArchitecture.2-3.F,S.Preq:Gradstandingor ConsentofInstructor.TopicsofcurrentinterestbyfacultyintheDepartmentof Architecture.Subjectsunderthisnumbernormallytotestanddevelopnewcourses. ARC598FinalProjectStudioInArchitecture.6(0-12).F,S.Preq:18hrs.ofARC 503andARC697.Finalprojectforgraduatestudentssupervisedbymembersoftheir graduateadvisorycommittee. ARC630IndependentStudy.[-6.F,S,Sum.Preq:Grad.standing.Developmentof specialproblemsandprojectsinvariousaspectsofarchitectureunderthedirectionof architecturefacultymemberontutorialbasis. ARC676SpecialSeminarinArchitecture.1-3.F,S.Preq:Grad.standing. Presentationofseminarsonsubjectsofcurrentinterestindesignbypersonsnotpartof theregularfaculty.



ARC697FinalProjectResearchinArchitecture.1—6.Preq.‘Gradstanding. Investigationofselectedproblemsandprojectsinarchitectureofparticularinterestto graduatestudentsunderthedirectionofafacultymemberonatutorialbasis.Creditsand contentvarytomeetthescopeoftheprojectproposal. AGRICULTURALANDRESOURCEECONOMICS ARE201IntroductiontoAgricultural&ResourceEconomics.3(3-0).F,S.Preq: MA111.CreditwillnotbegivenforbothEC205andeitherEC201orARE201. Introductiontoeconomicprinciplesofmarginalbenefitsandcostswithapplicationto consumerandproducerdecisions.Functionsofmarketexchangesystemsindetermining pricesandquantitiesandcreationofwealth.Propertyrightsandopportunitiesfor exchange.Roleofgovernmentindealingwithagriculturalandresourceproblems. Macroeconomicanalysisincludinginflation,unemployment,moneyandbankingsystem. ARE210ConsumerEconomics.3(3—0).S.Roleoftheconsumerinthemodern economyandapplicationofeconomicconceptstoconsumermarketsanddecisions. Economicanalysisofhomebuyingandhomefinance.credit,life,health,andproperty insurance,investments,retirementplanning,andinformationcollection.Relationshipof themacroeconomytoconsumerdecisions. ARE(EC)301IntermediateMicroeconomics.3(3-0).F,S,SumPreq.‘MA121or 131;ARE2010rEC201.CreditnotallawedforbothEC(ARE)301andEC(ARE)401. Functioningofthemarketeconomy:roleofpricesindeterminingtheallocationof resources;thefunctioningofthefirmintheeconomy;forcesgoverningtheproduction andconsumptionofeconomicgoods. ARE303FarmManagement.3(2—2).F,S.Preq:ARE201orEC20].Analytical andplanningtechniquesformakingbusinessdecisionscenteredaroundfarmbusiness applications.Economicprinciplesandmanagementconceptssuchasbudgeting, accounting,financecredit,investmentanalysis,businessorganization,risk,andtaxesas relatedtopracticalproblemsofoperatingafarmbusiness. ARE304AgribusinessManagement.3(3-0).S.Preq:ARE201orEC201. Managementdecision-makingbyfood,fiber,horticulture,andforestryfirms.Emphasis oncurrentagribusinesstopicssuchasinformationutilization,strategicplanning, organizationstructures,competitorintelligence,pricing,leadership,crisismanagement, ethics,andhumanresourcemanagement.Businesscommunications,agribusinesscase studies,andacomputerizedmanagementsimulationgame. ARE306AgriculturalLaw.3(3-0).F,S.Preq:ARE201orEC201.Creditforboth ARE306andBUS307isnotallowedLegalprinciplesofpracticalimportanceinan agriculturalsetting:thecourtsystem;tort,contractandrealandpersonalpropertylaw; legalaspectsoforganizinganagribusiness;environmentalandlaborregulationsaffecting agriculture;incomeandestatetaxationofagriculture.

ARE309EnvironmentalLaw&EconomicPolicy.3(3—0)FPreq~ARE201or EC201.Currentfederalandstateenvironmentallawsandregulationsandtheircommon lawfoundations.Relationshipofthelawanditsregulatorymechanismstoeconomic policyissues:extemalities,pollutiontaxes,incentives,permittrading,andcost—benefit analysis.Majorenvironmentaltopicsincludingwaterandwetlands,solidandhazardous wastes,pesticides,cleanair,endangeredspeciesandnuisanceactions.Overviewofthe legalsystem. ARE311AgriculturalMarkets.3(3-0).ESPreq.ARE2010rEC201 Agriculturalmarketingsystemandeconomicforcesaffectingitsstructureandefficiency. Publicpolicyissuesaffectingagriculturalmarkets.Emphasisontheanalysisofcurrent sourcesofagriculturalmarketinformation.Marketingandstorageproblemsovertime; futuresmarketsandthemanagementofrisk;transportationandintemationaltrade; governmentagriculturalprograms. ARE312AgribusinessMarketing.3(3—0).S.Preq:ARE20]orEC201. Applicationofmarketingandeconomicprinciplestodecisionmakingincontemporary agribusinessfirms.Marketingstrategies.marketingresearchandinformation. segmentationandtargeting,marketingmix,andmarketplanswithinfood.fiber,natural resource,andproductioninputindustries.Professionalsellingskillsandknowledge. Off-campusfieldexperienceandvisitinglecturersfromtheagribusinessindustry. ARE321AgriculturalFinancialManagement.3(3—0)F.Preq'ARE201orEC 201.Fundamentalconceptsforfinancialmanagementdecisioninagriculturalfarm businesses.Emphasisonfinancialstatementanalysisofprofitability,efficiency. liquidity,repaymentcapacity,risk,leverage.growth.Capitalbudgeting,investment decisions,farmlandbidpricedetermination,farmrealestateappraisal.Financialmarkets andcreditinstitutionsservingagriculture.lendingpolicies,loananalysis.interestrate determination.Financialstructure,performance,conditionoffarmsector. ARE(EC)336IntroductiontoResourceandEnvironmentalEconomics.3(3-0). S.Preq:ARE201orEC201.Applicationofbasiceconomictoolstounderstandand evaluateenvironmental/resourcepolicies.Conceptssuchaspropertyrights.non-market goods,allocationovertime,extemalities,andpublicgoods.Currentpolicyissuessuchas globalclimatechange,evaluatingnaturalresourcedamagesfromoilspills,reducingthe costsofregulations,protectingestuaries,anddealingwithnon-pointsourcepollution. ARE(EC)401EconomicAnalysisforNon-Majors.3(3—0),F.S.Preq:ARE201 orEC201.NotopentoundergraduatesmajoringintheDepartmentofAgriculturaland ResourceEconomicsortheCollegeofManagement.Creditnotallowedforboth ARE(EC)301and401.Intermediateeconomictheoryoffirm.household,andmarket behavior.Demand,productionandcosttheory,marketequilibriumundercompetitiveand non-competitiveconditions,andproblemsofeconomicefficiency.



ARE403EconomicsofConsumerDecisions.3(3-0).AltYrs.Preq.‘ARE201or EC201.NotopentoundergraduatesmajoringintheDepartmentofAgriculturaland ResourceEconomicsortheCollegeofManagement.CreditnotallowedforbothARE 210andARE403.Applicationofeconomictheoryoftheconsumertolifetimepersonal resourceallocationdecisionsintendedfornon-majorgraduatestudentsatthemaster's level.Emphasisondynamicconsiderationsinconsumptionandsaving.replacementof consumerdurables,andevaluationofconsumerprotectionpolicies. ARE423FuturesandOptionsMarkets.3(2-2)S.Preq:ARE(EC)301andARE 31]orBUS320.Operationandbusinessusesoffuturesandoptionsmarkets.Emphasis onmarketinstitutions.arbitragepricerelationships.riskanalysis.hedgingtheoryand practice.portfolioevaluationandmarketregulation.Similaritiesamongcommodity. bondandstockindexfuturesemphasized. ARE433U.S.AgriculturalPolicy.3(3-0).S.Preq:ARE(EC)301orARE(EC)40]. Governmenteconomicpoliciesandprogramsaffectingagriculturalinputsandfarm products.Analysisoftherationale.objectives.andmajortypesofagriculturalprograms andtheireffectsonresourceallocationandincomedistributionwithinagricultureand betweenagricultureandtherestoftheeconomy. ARE(EC)436EnvironmentalEconomics.3(3‘0).S.Preq‘AREUEC)30/. Usefulnessofeconomicsinunderstandingpollution.congestion.conservationandother environmentalproblems.Relevanteconomictoolssuchaspricingschemes.abatement costcurves.damagefunctionsandbenefitcostanalysis.Pollutiontaxes.regulations. marketablepermitsandsubsidiesconsideredindesigningalterationsintheincentixe system.Currentpublicpolicyalternativesinthecontextofnon—marketdecisionmaking. ARE490CareerSeminarinAgriculture&ResourceEconomics.[(1-0)F Preq'JuniorStandingPlanningandpreparingforcareerchoices.Resumewriting. networking.interviewing.personalitycharacteristics.andjobsearching.Visitswith employerrepresentatives.Employerexpectationsandcareeropportunities.Researching firmsandemploymentopportunities.Oralandwrittenpresentations. ARE492ExternalLearningExperience.[—6FSPreq:Sophomorestanding.A learningexperienceinagricultureandlifescienceswithinanacademicframeworkthat utilizesfacilitiesandresourceswhichareexternaltothecampus.Contactand arrangementswithprospectiveemployersmustbeinitiatedbystudentandapprovedbya facultyadviser.theprospectiveemployer.thedepartmentalteachingcoordinatorandthe academicdeanpriortotheexperience. ARE493SpecialProblems/ResearchExploration.1—6.ES.Preq:ARESophomore standing.Alearningexperienceinagricultureandlifescienceswithinanacademic frameworkthatutilizescampusfacilitiesandresources.Contactandarrangementswith prospectiveemployersmustbeinitiatedbystudentandapprovedbyafacultyadviser.the prospectiveemployer.thedepartmentalteachingcoordinatorandtheacademicdeanprior totheexperience.

ARE495SpecialTopicsinAgriculturalandResourceEconomics.[-6.Preq: ConsentoftheDepartment.Presentationofmaterialnotnormallyavailableinregular courseofferingsorofferingofnewcoursesonatrialbasis. AEROSPACESTUDIES AS121TheFoundationoftheUnitedStatesAirForceI.1(1-0).F.PartIofa surveycoursedesignedtointroducestudentstotheUnitedStatesAirForceandprovide anoverviewofthebasiccharacteristics,missions,andorganizationoftheAirForce. AS122TheFoundationsoftheUnitedStatesAirForce11.[(1-0).S.PartIIofa surveycoursedesignedtointroducestudentstotheUnitedStatesAirForceandprovide anoverviewofthebasiccharacteristics.missions,andorganizationoftheAirForce. AS221TheEvolutionofUSAFAirandSpacePower1.[(1-0).F.PartIofa coursefeaturingtopicsonAirForceheritageandleaders;introductiontoairandspace powerthroughexaminationofcompetenciesandfunctions:andcontinuedapplicationof communicationskills.Itspurposeistoinstillanappreciationofthedevelopmentand employmentofairpowerandtomotivatestudentstotransitionfromAFROTCcadetto AirForceR0PCofficercandidate. AS222TheEvolutionofUSAFAirandSpacePower11.[(1-0).SPartIIofa coursefeaturingtopicsonAirForceheritageandleaders;introductiontoairandspace powerthroughexaminationofcompetenciesandfunctions;andcontinuedapplicationof communicationskills.Itspurposeistoinstillanappreciationofthedevelopmentand employmentofairpowerandtomotivatestudentstotransitionfromAFROTCcadeto AirForceROTCofficercandidate. AS321AirForceLeadershipStudiesI.3(3-0).F.Preq:DepartmentalApproval Required,PartIofacoursethatteachescadetsadvancedskillsandknowledgein managementandleadership.Specialemphasisisplaceonenhancingleadershipskills. Cadetshaveanopportunitytotryouttheseleadershipandmanagementtechniquesina supervisedenvironmentasjuniorsandseniors. AS322AirForceLeadershipStudiesII.3(30).S.Preq.‘DepartmentalApproval Required.PartIIofacoursethatteachescadetsadvancedskillsandknowledgein managementandleadership.Specialemphasisisplacedonenhancingleadershipskills. Cadetshaveanopportunitytotryouttheseleadershipandmanagementtechniquesina supervisedenvironmentasjuniorsandseniors.



AS421NationalSecurityAffairs/PreparationforActiveDuty1.3(3~0)FPreq' Departmentapprovalrequired.PartIofacoursedesignedforcollegeseniorsandthat givesthemthefoundationtounderstandtheirroleasmilitaryofficersinAmerican society.Itisanoverviewofthecomplexsocialandpoliticalissuesfacingthemilitary professionandrequiresameasureofsophisticationcommensuratewiththeseniorcollege level. AS422NationalSecurityAffairs/PreparationforActiveDuty11.3(3—0).S. Preq.DepartmentalApprovalRequired.PartIIofacoursedesignedforcollegeseniors andthatgivesthemthefoundationtounderstandtheirroleasmilitaryofficersin Americansociety.Itisanoverviewofthecomplexsocialandpoliticalissuesfacingthe militaryprofessionandrequiresameasureofsophisticationcommensuratewiththe seniorcollegelevel. AS495SpecialTopicsinAerospaceStudies.2(2-0).ES.Preq.‘Consentof Instructor.Offeredasneededtotreatneworspecialsubjectmatterrelatingtothe DepartmentoftheAirForce. BIOLOGICALANDAGRICULTURALENGINEERING BAE101IntroductiontoBiologicalEngineeringandComputing.3(2-2).F. Preq'MA141.IntroductiontoBiologicalEngineering,areasofconcentration,and exampleengineeringproblemsfromeach.Departmentalandcampus-widecomputing facilities. BAE121ComputerApplicationsinAgricultureandLifeSciences.3(1—4).ES. Operationofcomputersandapplicationstoagriculturalandenvironmentalsystems. Hands-0nexperiencewithfollowingsoftware:wordprocessing.electronicspreadsheet. databasemanagement.equationsolver,presentationgraphicsandon-lineinformation systems.Individualtermprojectinagriculturalandenvironmentalsystems. BAE201ShopProcessesandManagement.3(2-3).ES.Safetypractices. materials.equipment,processes.procedures,andmanagementtechniquesrelatedto operationandmaintenanceofamechanizedagriculturalenterpriseoragriculture—related industry.Theoryandpracticethroughbasicshopoperationsandprocedures. BAE202IntroductiontoBiologicalandAgriculturalEngineeringMethods.3(1- 4).S.Preq:BAE101,CC120.Basicdesignandproblemsolvingmethodologyfor BiologicalEngineering.Visualizationskills,computer~aided3—Dsolidmodelingofparts, 3—Dassemblyofsolidpartgeometries,computationofmassproperties,2-Dengineering drawings,engineeringdesignprocess,safety,tools,andfabricationprocessesanddesign, andhands-onshopfabricationofsemesterproject.
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BAE311AgriculturalMachineryandPowerUnits.4(33).S.Preq'CH101.CH 102andFY211orFY13].Agriculturalmachineryprinciples.energyrequirements. operation.calibrationandenvironmentalconsiderations.Dieselengineprinciplesand theirapplicationtoenginepower.efficienciesandsystems.Powertrainsandhydraulic systems.Applicationofbasicmachineryandpowerprinciplestomechanicalneedsin environmentalsystems. BAE315PropertiesofBiologicalEngineeringMaterials.3(22)S.Preq:PY208. BAE235,810125.Coreq.MAE308orCE382andMAE314orCE313.Physical propertiesofbiologicalandnon-biologicalengineeringmaterials.theiruniquenessand variabilitywithinsystems.Relationshipsbetweenplant.animal.andhumantissues. propertymeasurement.andevaluationofdimensional.mechanical.rheological.themial. electrical,andopticalproperties. BAE(SSC)323WaterManagement.3(2—2)FPreq.JuniorstandingWater managementprinciplesappliedtosmallwatersheds.Hydrologiccycle;runoff:erosion control;soil—water-plantrelationships;surfaceandsubsurfacedrainage:surface. sprinkler.andmicroirrigation:\egetativewatemaysandopenchannelflow: impoundments;wetlands;waterqualityandsupply:waterrights.Emphasisonconcepts. quantification.andsystemsapproach. BAE(SSC)324ElementarySurveying.1(03)F.Preq'JuniorstandingTheor} andpracticeofplanesurveyingtoincludemeasuringdistancesaswellasrecordkeeping. differentialleveling.profileleveling.topographicmapping.stadiasune)ing.andtheuse ofthesetoolsinagriculturalapplications. BAE332AnimalFacilitiesandEnvironmentalManagement.4(3-3).S.Preq'Pl' 211orPY131.Environmentalrelationships.designmethods.materialsandconstruction proceduresastheyrelatetoagriculturalanimalproductionfacilities.Problemsituations integratingstructuraldesign.environmentalcontrol.andwastehandling. BAE333ProcessingAgriculturalProducts.4(33).S.Preq:Pl'212.Application oftheprinciplesoffluidflow.heattransfer.refrigeration.psychrometrics.andmaterials handlingtotheprocessingofagriculturalproducts.Pumpsizing.heatexchanger selection.refrigerationanalyses.fansizing.cropdrying.andselectionofmaterials handlingequipment. BAE335MedicalSciencesforEngineers.3(2-2).FPreq:CH101;BAE235or BIO125orBIO181/183.EngineeringMajors.Surveyofbasichumananatomyand physiologywithexamplesofbiomedicalengineeringapplications.Computer-based laboratoryexercises.Termpaperonaselecteddiseaseordisorderandbiomedical engineeringapplicationsforitsdiagnosisortreatment.



BAE343AgriculturalElectrification.3(3-0).F.Coreq:PY212.Practicaland efficientuseofelectricalenergyforagriculturalandhomeapplication.Energy conservation,electricrates.farmandhousewiring,circuitdesign.single-phaseandthree- phasedistributionsystems,electricmotors,lighting,spaceandwaterheating.electric controls.safetyandprotectivedevices. BAE344CircuitsandControls.1(0-3).F.Coreq.‘PY212.‘BAE343orECE211, Appliedlaboratorycoveringenergyconservation.farmandhomewiring,circuitdesign, single—phaseandthree-phasedistributionsystems.electricmotors,lighting.heating. electriccontrols.safetyandprotectivedevices.andhomewatersystems. BAE361AnalyticalMethodsinEngineeringDesign.3(22).S.Preq:BAE101, CE213.MA341.Coreq.‘MAE314.Engineeringproblemsolvingthroughstudiesof topicsinengineeringdesign.Kinematicanalysisoflinkages.analysisand design/selectionofmachinestructuresandpowertransmissioncomponents.including vibrationmodelingandcontrolinlumpedmassmechanicalandbiomechanicalsystems. BAE401Bioinstrumentation.3(2—3).F.Preq'ECE331,AM341.Creditwillnot begivenforbothBAE401andBAE501.Conceptsofinstrumentationformaking. measuringandcontrollingbiologicalsystems.Transducersandcontrolcircuitsutilizedin biologicalandagriculturalengineeringwork.Electronicmodelsusedtodemonstrate conceptsoferrors.accuracyandprecision.linearityandotherinstrumentation characteristics.Laboratoriesprovidehands—onexperienceforreinforcinglecture concepts. BAE402TransportPhenomena.3(2—2).FPreq.‘MA341.Theoryandapplication ofheatandmasstransferinbiological.food.andagriculturalsystems.Topicsinclude fluidflow.conduction.convection,radiation.psychrometrics.andrefrigeration. BAE422IntroductiontoFoodProcessEngineering.3(2-0).S.Preq:BAE402; .MAE308orCE382.ME301ORCHE315Introductoryprinciplesandpracticesof handlingandpreservingfoodproducts.Coverageincludesthedesignandanalysisof handlingsystemsfordiscreteandcontinuousflowmaterialhandlingsystems.the selectionandspecificationofautomaticcontrols.foodpreservationprinciplesand considerationsrelevanttothedesignoffoodhandlingsystems.andtheprinciplesand practicesofdryingandstoringgrain. BAE432AgriculturalandEnvironmentalSafetyandHealth.3(3-0).F.Preq.‘ Juniorstandingand6hrsCALSGroupA,BorCElectives.Safetyandhealthissuesfor agriculturalandenvironmentaloccupations.Hazardrecognition.injuryandillness prevention.regulations,andsafetyandhealthmanagementstrategiesforagricultural production.Chemicalhandling.andwastemanagement.Environmentalfactorswhich affecthumanhealthandsafety.

BAE442SystemsApproachtoAgriculturalandEnvironmentalIssues.3(3-0). S.Preq:ENG331orENG3320rENG333;SeniorStanding.Systemsapproachto complexagriculturalandenvironmentalissuesandproblematicsituationsincluding people'sviews.Multiplestagesofsoftsystemsapproach:openinquiryintoand descriptionofissues,conceptualmodeling.feasibilityandimplementationofchanges. Individualprojectusingsystemsapproachtoacomplexissueinagricultureorthe environment. BAE451EngineeringDesignI.2(0—4).F.Preq:12hoursBAEcourses300levelor aboveandwithin36credithoursofcompletingthedegree.Designconceptsof engineeringproblems;objectives,specifications,priorartandanalysis.Projectsfrom agricultural.biomedical,bioprocessingandenvironmentalengineering. BAE452EngineeringDesign11.4(1—6).S.Preq.‘BAE451.ContinuationofBAE 451;designdevelopment.engineeringdocumentation,prototype/modelconstruction, engineeringtests.fieldtests,re-design,andreports. BAE462MachineryDesignandApplications.3(2—3).S.Preq:BAE361. Machinerydesignforeffectiveuseofenergyandlaborinagriculturalproduction.Engine cycles.powertransmission.hydraulics,traction,combinedstresses,finiteelement analysis.computer—aided-engineering.andengineeringeconomics.Machinerydesignof agriculturalfieldequipmentandotheragriculturalmachinerysystems. BAE465BiomedicalEngineeringApplications.3(3-0).F.Preq.‘MA341andBAE 235orBIO125orBIO183.Coreq:ECE331.Applicationofengineeringconceptsto biomedicalproblemsinvolvingthecardiovascular,pulmonary,nervous,and musculoskeletalsystems.Otherareascovered:biosensors.computersandmedical instrumentation,nuclearmedicine.diagnosticultrasound,medicalimaging,andmoral andethicalaspectsofadvancesinbiomedicalengineering. BAE471LandResourcesEnvironmentalEngineering.3(2—2).F.Preq:SSC200. Coreq:CE382orMAE308.Hydrologyanderosionprinciples.Designingstructuresand selectingpracticestocontrollandrunoff,erosion,sedimentpollutionandflooding. BAE472IrrigationandDrainage.3(3-0).S.Preq:SSC200,BAE471.Creditwill notbegivenforbothBAE472andBAE572.Design,managementandevaluationof irrigationanddrainagesystems;conceptsandprocessesofsystemdesign. BAE473IntroductiontoSurface/WaterQualityModeling.3(3—0).S.Preq:BAE 471andSSC200.CreditwillnotbegivenforbothBAE473andBAE573.Conceptsin basichydrologic,erosionandchemicaltransportusedinmodeling.Evaluationoftypical hydrologicwaterqualitymodelsonwatershedsystems.Projectexamplesusingstate—of- the-anmodels.



BAE481Structures&Environment.303).S.Preq.BAE402;CE313orMAE 314.Principlesofenvironmentalcontrolandstructuralanalysisarecombinedwith biologicalprinciplesforthedesignofstructures.Topicsincludestructuralanalysis,load estimation.materialselection.fasteners,physiologicalreactionsofanimalsandplantsto theirenvironment.applicationsofheattransferandpsychrometricsincalculating ventilationrequirements.heatingorcoolingloads. BAE485Bioelectricity.3(3—0).SPreq.‘MA341;BAE401orequivalent instrumentationcourse.SeniororGraduatestanding,CreditnotgivenforbothBAE485 andBAE585.Quantitativeanalysisofexcitablemembranesandtheirsignals.including plasmamembranecharacteristics,originofelectricalmembranepotentials,action potentials,voltageclampexperiments,theHodgkin-Huxleyquations,propagation, subthresholdstimuli,extracellularfields,membranebiophysics,andelectrophyusiology oftheheart.Designanddevelopmentofanelectrocardiogramanalysissystem. BAE492ExternalLearningExperience.1-6.F,S.Preq:Sophomorestanding.A learningexperienceinagricultureandlifescienceswithinanacademicframeworkthat utilizesfacilitiesandresourceswhichareexternaltothecampus.Contactand arrangementswithprospectiveemployersmustbeinitiatedbystudentandapprovedbya facultyadviser.theprospectiveemployer,thedepartmentalteachingcoordinatorandthe academicdeanpriortotheexperience. BAE493SpecialProblemsinBiologicalandAgriculturalEngineering.1—6.F,S. Preq:Sophomorestanding.Alearningexperienceinagricultureandlifescienceswithin anacademicframeworkthatutilizescampusfacilitiesandresources.Contactand arrangementswithprospectiveemployersmustbeinitiatedbystudentandapprovedbya facultyadviser,theprospectiveemployer,thedepartmentalteachingcoordinatorandthe academicdeanpriortotheexperience. BAE495SpecialTopicsinBiologicalandAgriculturalEngineering.[-3. F,S,Sum.Preq:ConsentofInstructor.Offeredasneededforpresentingmaterialnot normallyavailableinregularBAEdepartmentalcoursesorfornewBAEcoursesona trialbasis. BAE501InstrumentationandControlForBiologicalSystems.3(2-3).FPreq: ECE211,MA242,MA341.CreditforbothBAE401andBAE501isnotallowedBasic conceptsofinstrumentationformonitoringandcontrolofbiologicalsystems.Studyof transducersandcontrolcircuitsutilizedinbiologicalandagriculturalengineeringwork. Demonstrationofconceptsoferrors,accuracyandprecision,linearityandother instrumentcharacteristicsbyelectronicmodels.Provisionofhands-onexperiencefor reinforcinglectureconceptsinlaboratories.

BAE(CBS)522MechanicsofBiologicalMaterials.3(2-2)AltFPreq.BS135. MA242,Pl'205Structureandcompositionofbiologicalmaterials.bothanimaland plant.asrelatedtotheabilityofthematerialstowithstandmechanicalloading.Emphasis onmeasurementofmechanicalpropertiesandthedevelopmentandunderstandingof modelsofbiologicalmaterialmechanicalbehavior. BAE572IrrigationandDrainage.3(3-0)AltSPreq.BAE4"]SSC300or ConsentofInstructorDesign.managementandevaluationofirrigationanddrainage systems:conceptsandprocessesofsystemdesign. BAE(SSC)573HydrologicandWaterQualityModeling.3(2-2).S.Alt.yrs Preq:BAE4"],SSC2000rConsentoflnstructor.Conceptsinbasichydrologic.eroston andchemicaltransportusedinmodeling.Evaluationoftypicalhydrologicwaterquality modelsonwatershedsystems.Usageofstate-of-the—artmodelsinprojectexamples. BAE578AgriculturalWasteManagement.3(2—3)FPreq.Grad.oradvanced undergradstanding.Principlesofmanaging.handling.treatingandapplyingagricultural andorganicindustrialandmunicipalwastematerials.Wastecharacterizationofsystems andtechnology,landapplication,wastemanagementplans,permits. biochemical/biologicalprocesses.anaerobicdigestion.irrigation.andwaterquality. Emphasisonproblemsolvinganddevelopmentofwastemanagement. BAE585Bioelectricity.3(3-0).S.Preq:MA341.BAE40]orequivalent instrumentationcourse.SeniororGraduatestanding;CreditnotgivenforbothBAE485 andBAE585.Quantitativeanalysisofexcitablemembranesandtheirsignals.including plasmamembranecharacteristics.originofelectricalmembranepotentials.action potentials,voltageclampexperiments.theHodgkin-Huxleyequations.propagation. subthresholdstimuli,extracellularfields.membranebiophysics.andelectrophysiologyof theheart.DesignanddevelopmentofanelectrocardiogramanalysisS)stem. BAE590SpecialProblems.Preq:SrorgradstandinginBiologicaland AgriculturalEngineering.Selectionofasubjectbyeachstudentonwhichtodoresearch andwriteatechnicalreportontheresults.Theindividualmaychooseasubjectpertaining tohisorherparticularinterestinanyareaofstudyinbiologicalandagricultural engineering. BAE601Seminar.[(1-0)F.S.Preq.‘Grad.standinginBAE.Elaborationofsubject areas.techniquesandmethodspeculiartoprofessionalinterestthroughpresentationsof personalandpublishedworks;opportunityforstudentstopresentandcriticallydefend ideas,conceptsandinferences.Discussionstopointupanalyticalsolutionsandanalogies betweenproblemsinbiologicalandagriculturalengineeringandothertechnologies.and topresentrelationshipofbiologicalandagriculturalengineeringtosocio-economic enterprise. BAE610SpecialTopics.[-4.Preq‘Gradstanding.Astudyoftopicsinthespecial fieldsofinterestofgraduatestudentsunderthedirectionofthegraduatefaculty.



BAE620SpecialProblems.Preq.‘Sr.orgrad.standinginBiologicaland AgriculturalEngineering.Selectionofasubjectbyeachstudentonwhichtodoresearch andwriteatechnicalreportontheresults.Theindividualmaychooseasubjectpertaining tohisorherparticularinterestinanyareaofstudyinbiologicalandagricultural engineering. BAE685Master'sSupervisedTeaching.1-3.F.S,Sum.Prcq:Master’sstudents. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment.observeandprovidefeedbacktothestudentduringthe teachingassignment.andevaluatethestudentuponcompletionot‘theassignment. BAE690Master'sExamination.1-6F,S,Sum.PrcqMaster’sstudentForstudents innon-thesismaster'sprogramswhohavecompletedallotherrequirementsofthedegree exceptpreparingforandtakingthefinalmaster'sexam, BAE693Master'sSupervisedResearch.[-9.17.5,Sum.Preq.‘Master’sstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. BAE695 research.

Master'sThesisResearch.19.ES.Preq.‘Master’sstudent.Thesis

BAE699Master'sThesisPreparation.1—3.ESSum.Preq:Master’sstudent.For studentswhohavecompletedallcredithourrequirementsandfull-timeenrollmentfor themaster'sdegreeandarewritinganddefendingtheirthesis. BAE752InstrumentationforAgriculturalResearchandProcessing.2(1-3).F. Preq:ECE331,MA301.Theoryandapplicationofprimarysensingelementsand transducers.Generalizedperformancecharacteristicsandtheuseofstandards.Useof specializedmeasurementsystemsforagriculturalresearchandprocessingincludingan introductiontocorrelationandpowerspectraldensitymeasurements. BAE(SSC)771TheoryofDrainage—-SaturatedFlow.3(3-0).F,Alt.Yrs.Preq: M4301.Discussionofphysicalconceptsandpropertiesoffluidsandporousmediain relationtosoil—watermovement.Derivationanddiscussionofthefundamentallawsand equationsgoverningsaturatedflowinporousmedia.Analysisofmathematicalsolutions ofsteady-stateandtransientflowequationstodeterminetheirapplicabilitytodrainage problems.Considerationofanalogsandmodelsofparticulardrainageproblems.
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BAE(SSC)774TheoryofDrainage-—UnsaturatedFlow.3(3~0).S,Alt.Yrs.Preq: BAE871orequivalent.Involvementofforcesandutilizationoftheoriesinunsaturated flowofporousmediainrelationtosoil-watermovement.Developmentandsolutionof steady-stateandtransientunsaturatedflowequationsforhorizontalandverticalmoisture movement.Applicationofsolutionstopresentdaylaboratoryandfieldtechnology. Considerationofmoleculardiffusionandhydrodynamicdispersionconsideredinlightof currenttracingtechniques. BAE(SSC)780TransportandFateofChemicalsinSoilsandNaturalWaters. 3(3-0)Prcq.SSC5]],SSC722orequivalent.Ecologicalandenvironmental significanceofmovementofchemicalsfromagriculturalandforestedlandtowater and/ortheatmosphere.Movement,depositionandchemicalandbiological transformationsofchemicals.Emphasisonsaprolitcandthevadosezone.Transportto groundwaterand/orlaterallytowardsurfacewater.Designofcourseforadvanced graduatestudents. BAE(FS)785FoodRheology.3(2-3).F,All.yrs.Preq.‘FS231orMAE314. Principlesandmethodsformeasuringrheologicalproperties.Theoriesofelastic,viscous, viscoelasticandviscoplasticbehaviorandrelationshipstofoodtextureandcommodity damageduringharvest,handlingandprocessing.Influenceoftime,compositionand processingonrheologicalproperties. BAE790SpecialTopics. BAE801Seminar.[(1—0).F,S,Preq:Grad.standinginBAE.Elaborationofsubject areas,techniquesandmethodspeculiartoprofessionalinterestthroughpresentationsof personalandpublishedworks;opportunityforstudentstopresentandcriticallydefend ideas,conceptsandinferences.Discussionstopointupanalyticalsolutionsandanalogies betweenproblemsinbiologicalandagriculturalengineeringandothertechnologies,and topresentrelationshipofbiologicalandagriculturalengineeringtosocio-economic enterprise. BAE810SpecialTopics.1-4.Astudyoftopicsinthespecialfieldsofinterestof graduatestudentsunderthedirectionofthegraduatefaculty. BAE820SpecialProblems.Preq:Sr.orgrad,standinginBiologicaland AgriculturalEngineering.Selectionofasubjectbyeachstudentonwhichtodoresearch andwriteatechnicalreportontheresults.Theindividualmaychooseasubjectpertaining tohisorherparticularinterestinanyareaofstudyinbiologicalandagricultural engineering. BAE885DoctoralSupervisedTeaching.1-3.F,S,SumPreq'Doctoralstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment.observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment.



BAE890DoctoralPreliminaryExamination.1—9.F,S,Sum.Preq.‘Doctoral student.Forstudentswhoarepreparingforandtakingwrittenand/ororalpreliminary exams. BAE893. DoctoralSupervisedResearch.1-9.F,S,Sum.Preq.‘Doctoralstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. BAE895 Dissertationresearch

DoctoralDissertationResearch.19.F,S,Sum.Preq'Doctoralstudent.

BAE899DoctoralDissertationPreparation.13.F,S,S'um.Preq:Doctoralstudent. Forstudentswhohavecompletedallcredithours,full-timeenrollment,preliminary examination,andresidencyrequirementsforthedoctoraldegree,andarewritingand defendingtheirdissertation. BIOCHEMISTRY BCH150IntroductoryBiochemicalConcepts.2(2-0).S.Preq:Enrollmentlimited tofi‘eshmenandsophomoresinBCH.Coreq:CH10].'Anintroductiontoconceptsand perspectivesinbiochemistry,designedtoprovidestudentswithanoverviewofbiologyat themolecularlevel. BCH451PrinciplesofBiochemistry.4(4-0).F,S,Sum.Preq:CH223.Introduction tothefundamentalprinciplesofbiochemistry.Emphasisonbiochemicalstructures, properties,functionsandinteractions,includingenzymekineticsandcentralpathwaysof metabolism. BCH452IntroductoryBiochemistryLaboratory.2(1-3).F,S.Coreq:BCH45]. LaboratoryexperiencetocomplementBCH451.Basicskillsintheuseofvolumetric equipment,spectrophotometers,chromatography,andelectrophoresis.Manipulationand assayofsmallquantitiesofbiologicalmaterials,andanalysisoflaboratorydata, BCH453MetabolismandMolecularBiology.3(3-0).F,S.Preq:BCH451.Credit isnotallowedforbothBCH453andBCH553.Metabolicrelationshipsincluding nitrogenandlipidmetabolism,photosynthesis,molecularbiology,andmethodologiesof recombinantDNAresearch. BCH454AdvancedBiochemistryLaboratory.4(1-8).F.Preq.‘BCH452.Coreq: BCH453.Techniquesinmolecularbiologyandproteinpurification.Cloningand expressionofaeukaryoticgeneinbacteriafollowedbypurificationoftheeukaryotic geneproduct.MicroanalysisofDNA,RNAandprotein.
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BCH492ExternalLearningExperience.1—6.F,S.Preq.Sophomorestanding.A learningexperienceinagricultureandlifescienceswithinanacademicframeworkthat utilizesfacilitiesandresourceswhichareexternaltothecampus.Contactand arrangementswithprospectiveemployersmustbeinitiatedbystudentandapprovedbya facultyadviser,theprospectiveemployer.thedepartmentalteachingcoordinatorand academicdeanpriortotheexperience. BCH493SpecialProblemsinBiochemistry.16.FS.Preq:Sophomorestanding. Alearningexperienceinagricultureandlifescienceswithinanacademicframeworkthat utilizescampusfacilitiesandresources.Contactandarrangementswithprospective employersmustbeinitiatedbystudentandapprovedbyafacultyadviser,theprospective employer,thedepartmentalteachingcoordinatorandtheacademicdeanpriortothe experience. BCH495SpecialTopicsinBiochemistry.J5.ESSum.Preq‘JuniorStanding. OfferedasneededtopresentmaterialsnotnormallyavailableinregularBCH departmentalcoursesorfornewBCHcoursesonatrialbasis. BCH552ExperimentalBiochemistry.3(1-6).FPreq.‘BCH452.BCH553An advancedlaboratorytogivestudentspracticalexperiencesinpurificationandquantitative characterizationofenzymesandnucleicacids.Studieswithcarbohydratesandmembrane lipids.Creditmaybeappliedtowardbiotechnologyminor. BCH553MetabolismandMolecularBiology.3(3-0).F,S.Preq:BCH451Credit inbothBCH453andBCH553isnotallowedMetabolicrelationshipsincluding nitrogenandlipidmetabolism,photosynthesis,molecularbiologyandmethodologiesof recombinantDNAresearch. BCH601MacromolecularStructure.1(1-0).F.Preq:BCH453orBCH553;a courseinphysicalchemistryhighlyrecommended.Introductiontothecurrent understandingandmethodsusedforthestudyofstructures,thermodynamicsand conformationaldynamicsofproteins,nucleicacidsandmembranes. BCH610SpecialTopics.1-3.F,S,Sum.Preq:BCH451orequivalent.Thestudyof topicsofspecialinterestbysmallgroupsofstudentsinstructedbymembersofthe faculty. BCH615SpecialTopicsinBiochemistry.F,S,SumPreq:Grad.standinginBCH. Criticalstudyofspecialproblemsandselectedtopicsofcurrentinterestinbiochemistry andrelatedfields. BCH660FreeRadicalsinToxicology.1(1-0).Preq:BCH45]andTOX710. Introductiontothefieldoffreeradicalsandtheirroleintoxicologyandhealth;chemical andphysicalpropertiesofpartiallyreducedoxygenintermediatesandthenatural biologicaldefensemechanisms



BCH670LaboratoryRotations.[(1-0).F,S,Sum.Preq.‘BCH451orequivalent; ConsentofInstructor,Performanceofhighlydirectedresearchbybiochemistrystudents inoneormorelaboratoriesofstudent'schoicepriortobeginningthesisresearch.Each laboratoryexperiencelasts5weeksandgiven1hr.ofcredit.Nomorethan4credits earnedinBCH692. BCH685Master'sSupervisedTeaching.1—3.F,S.SumPreq:Master’sstudents. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment.observeandprovidefeedbacktothestudentduringthe teachingassignment.andevaluatethestudentuponcompletionoftheassignment. BCH690Master'sExamination.1-6.F.S.Sum.Preq:Master'sstudent.Forstudents innon—thesismaster'sprogramswhohavecompletedallotherrequirementofthedegree exceptpreparingforandtakingthefinalmaster‘sexam, BCH693Master'sSupervisedResearch.1-9.F,S,Sum.Preq:Master’sstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. BCH695 research.

Master'sThesisResearch.1-9.F,S,Sum.Preq:Master’sstudent.Thesis

BCH699Master'sThesisPreparation.[-3.F,S,Sum.Preq.‘Master‘sstudent. Forstudentswhohavecompletedallcredithourrequirementsandfull‘timeenrollment forthemaster'sdegreeandarewritinganddefendingtheirthesis. BCH701MacromolecularStructure.3(3—0).F.Preq:BCH4530rBCH553;a courseinphysicalchemistryhighlyrecommendedIntroductiontothecurrent understandingandmethodsusedforthestudyofstructures.thermodynamicsand conformationaldynamicsofproteins.nucleicacidsandmembranes. BCH703MacromolecularSynthesisandRegulation.3(3-0).F.Preq:BCH453 orBCH553.BiochemistryofDNAreplication.transcription,RNAprocessingand translation.Developmentofkeyconcepts.techniquesandapplicationsrelatingto mechanismsandregulationoftheseprocessesbyanalysisofprimaryliterature. BCH705MolecularBiologyoftheCell.3(3-0).S,Preq:BCH7010rBCH703. Regulationofcellularprocesses,membranestructureandfunction.signaltransduction. proteintrafficking/sorting,secretion,photosynthesisandnitrogenfixation, BCH751BiophysicalChemistry.3(3—0).F,Alt.Yrs.Preq:BCH451orequivalent; onesem.ofphysicalchemistry.Fundamentalandpracticalaspectsofbiological macromolecularstructure,thermodynamics,hydrodynamics,kineticsandspectroscopy withemphasisonmechanismsinfunctionallyimportantstructuraltransformations.

BCH(GN)761AdvancedMolecularBiologyoftheCell.3(3—0).S,Alt.Yrs.Preq: BCH703and705.Anadvancedtreatmentinvolvingintegratedapproachestobiological problemsatthemolecularlevel,encompassingbiochemistry,cellbiologyandmolecular genetics.Broad,multidisciplinaryapproachestosolvingresearchproblemsinbiology andthecriticalstudyofprimaryscientificliterature,thedevelopmentofaresearch proposal,oralpresentationsandclassdiscussions. BCH763BiochemistryofHormoneAction.3(3-0).S,Alt.Yrs.Preq:BCH705or ON757.Studyofwell—definedmodelsofsteroidandproteinhormoneactionvialectures, assignedreadingsanddiscussions,Studentsaddbreadthtothecourseanddepthtotheir ownunderstandingbysearchingtheliteratureandwritingorlecturingaboutaparticular hormoneoftheirownchoosing. BCH(GN)768NucleicAcids:StructureandFunction.3(3-0).S,Altyrs.Preq: BCH701and703.Studyofwell—definedmodelsofsteroidandproteinhormoneaction vialectures.assignedreadingsanddiscussions.Studentsaddbreadthtothecourseand depthtotheirownunderstandingbysearchingtheliteratureandwritingorlecturing aboutaparticularhormoneoftheirownchoosing. BCH801SeminarinBiochemistry.[(1—0).F,S. BCH810SpecialTopics.1-3.F,S,Sum.Preq.‘BCH451orequivalent.Thestudyof topicsofspecialinterestbysmallgroupsofstudentsinstructedbymembersofthe faculty. BCH815AdvancedSpecialTopics.F,S,Sum.Preq:GradstandinginBCH Criticalstudyofspecialproblemsandselectedtopicsofcurrentinterestinbiochemistry andrelatedfields. BCH860FreeRadicalsinToxicology.1(1-0).Preq.‘BCH451andTOX710. Introductiontothefieldoffreeradicalsandtheirroleintoxicologyandhealth;chemical andphysicalpropertiesofpartiallyreducedoxygenintermediatesandthenatural biologicaldefensemechanisms. BCH870LaboratoryRotations.[(1—0).F,S,Sum.Preq:BCH451orequivalent; ConsentofInstructor.Performanceofhighlydirectedresearchbybiochemistrystudents inoneormorelaboratoriesofstudent'schoicepriortobeginningthesisresearch.Each laboratoryexperiencelasts5weeksandgiven1hr.ofcredit.Nomorethan4credits earnedinBCH692. BCH885DoctoralSupervisedTeaching.1-3.F,S,Sum.Preq:Doctoralstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment.



BCH890DoctoralPreliminaryExamination.1-9.F,S,Sum.Preq:Doctoral student.Forstudentswhoarepreparingforandtakingwrittenand/ororalpreliminary exams. BCH893DoctoralSupervisedResearch.1-9.ES,Sum.Preq.‘Doctoralstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. BCH895DoctoralDissertationResearch.1—9.F,S,Sum.Preq.‘Doctoralstudent. Dissertationresearch BCH899DoctoralDissertationPreparation.1-3.F,S,Sum.Preq:Doctoralstudent. Forstudentswhohavecompletedallcredithours,full-timeenrollment.preliminary examination,andresidencyrequirementsforthedoctoraldegree,andarewritingand defendingtheirdissertations. BIOLOGICALSCIENCES BIO105BiologyintheModernWorld.3(3—0).F.S.Sum.Fornon—sciencestudents. StudentsmaynotreceivecreditforbothBIO105andBIO125.Principlesandconcepts ofbiologyincludingcellularstructureandfunction,metabolismandenergy transformation,homeostasis.reproduction,heredity,diversityoflife,ecology,evolution andanimalbehavior.Emphasisonhumanaffairsandhumanexamples. B10106BiologyintheModernWorldLaboratory.[(0-2).F,S,SumCoreq:BIO 10.).Fornon-sciencestudentsStudentsmaynotreceivecreditforbothBIO106and BIOI25,310181orBIO183.Laboratoryexperienceinbiologicalprinciplesto complementBIO105. BIO125GeneralBiology.4(3—3).F,S,Sum.Studentsmaynotreceivecreditforboth BIO125andBIO105.Basicprinciplesandconceptsofbiology,includingthestructure andfunctionofcellsandorganisms.development,heredity,evolution.andecology. BIO181IntroductoryBiologyI.4(3—3).F,S.Studentsmaynotreceivecreditfor bothBIOI81andeitherBIO105orBIO125.Emphasisoninteractionsoforganisms withtheirenvironment,evolutionarychange,geneticbasesofadaptivetraitsandof regulationandcontrol,andoncriticalthinking,problemsolving,andeffective communication. BIO183IntroductoryBiology11.4(3-3).F,S.Preq:BIO181orBIO125. Emphasisonadaptivestrategiesinmeetingcommonchallengesindiverseenvironments, roleofnaturalselectioninevolutionoflifeforms,andoncriticalthinking.problem solving,experimentaldesign,andeffectivecommunication.
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BIO490SeniorSeminarinBiologicalSciences.1(0—1),F,S.Preq.‘BIO125orBIO 105,plussixadditionalcreditsinlifesciencescourses.Studentseminarsonselected biologicaltopicsofhistoricalorcontemporarysignificance.Discussionsofthe influencesofbiologicalconcepts.researchmethods,andresearchfindingsonsociety. BIO491SeminaronProfessionalDevelopmentinBiologicalSciences.[(1—0).F. Planningandanalyzingstrategiesforprofessionaldevelopmentinthebiologicalsciences utilizingdiscussion.guestlecturers,andfieldtripstonearbyresearchlaboratoriesand industrialplants.Intendedprimarilyforjuniorsandseniorsinanybiologicaldiscipline. BIO492ExternalLearningExperience.1-6ES.Preq:Sophomorestanding. Learningexperienceinagricultureandlifescienceswithinanacademicframeworkwith facilitiesandresourcesexternaltothecampus,Contactandarrangementswith prospectivesupervisorsbythestudent.Priorapprovalbyfacultyadvisor,prospective supervisor,anddepartmentalteachingcoordinator. BIO493SpecialProblemsinBiologicalSciences.[-6FS.Preq.Sophomore standing.Learningexperienceinagricultureandlifescienceswithinanacademic frameworkwithcampusfacilitiesandresources.Contactandarrangementswith prospectivesupervisorsbythestudent.Priorapprovalbyfacultyadvisor.prospectiye supervisor,anddepartmentteachingcoordinator. BIO495SpecialTopicsinBiology.[-6FSSttmIndividualizedstudy.under facultysupervision,ofbiologicaltopics,anddevelopmentalcourseonatrialbasis. B10510AdvancedBiologyforSecondaryTeachers.6(4-6)SumPreq‘Two yearsofcollegebiology.Comprehensixereviewofimportantprinciplesandconceptsof biologyforsecondaryteacherspreparingtoteachadvancedplacementbiology.Emphasis oncontemporarytopicsinbiology:extensivelaboratoryandfieldwork. BIOTECHNOLOGY BIT810CoreTechnologiesinMolecularandCellularBiology.4(4-0).Sum. Preq:ConsentofInstructor.Intensivefour-weekcourseinbasictechnologiesof recombinantDNAprocedures,isolationandidentificationofnucleicacidsandproteins. BIT815AdvancedSpecialTopics.3-6.Sum.Preq:BIT810.Intensivethree-week orsix-weekcoursesinadvancedtechnologiessuchasDNAsequencing.downstream processing,immunologicaltechniques,constructionofc-DNAlibraries.mammalian embryomanipulation,planttransformation,bioreactordesign,cloningingrampositive bacteria,electronmicroscopyortechniquesinyeastmolecularbiology.



BIOMATHEMATICS BMA567ModelingofBiologicalSystems.4(3-2).Alt.yrs.Preq.‘MA131.An introductiontoquantitativemodelinginbiology.UseofForresterdiagrams,probabilistic anddeterministicdescriptionofdynamicprocesses,developmentofmodelequations, simulationmethodsandcriteriaformodelevaluation.Examinationofcurrentliterature dealingwithapplicationofmodelsandsimulationinbiology.Individualandclass modelingprojects. BMA(MA)573Mathematical&ExperimentalModelingofPhysicalProcesses I.3(3-0).F.Preq:MA341,MA405,knowledgeofhigh-levelprogramg.lang.In—depth treatmentofcasestudiesinapplicationofmathematicstoproblemscurrentlyunder investigationinindustrialandgovernmentallaboratories.Backgroundinformationfor eachcasestudy;developmentofmathematicalmodels;analyticalandcomputational methodsappropriatetomodels;modelvalidationusingexperimentaldatacollected duringfieldtripstolaboratories.Problemsinbiology&electromagnetism. BMA(MA)574Mathematical&ExperimentalModelingofPhysicalProcesses II.3(3-0).S.Preq:MA341,MA405,knowledgeofhigh-levelprogramg.lang.In-depth treatmentofcasestudiesintheapplicationofmathematicstoproblemscurrentlyunder investigationinindustrialandgovernmentallaboratories.Backgroundinformationfor eachcasestudy;developmentofmathematicalmodels;analyticalandcomputational methodsappropriatetothemodels:modelvalidationusingexperimentaldatacollected duringfieldtripstothelaboratories.Casestudiesinvolveproblemsinmechanics. thermodynamics.andhydrodynamics. BMA610SpecialTopics.1—3F,S,Sum.Preq:ConsentofInstructor.Directed readings,problemsets,writtenandoralreportsasdictatedbyneedandinterestof student,e.g..cellular.molecularandphysiologicalmodeling:newbOO-levelcourses duringthedevelopmentalphase. BMA685Master'sSupervisedTeaching.13.FSSum.Preq:Master'sstudents. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. BMA690Master'sExamination.[-6ES.Preq:Master’sstudent.Forstudentsin nonthesismaster'sprogramswhohavecompletedallotherrequirementsofthedegree exceptpreparingforandtakingthefinalmaster‘sexam. BMA693Master'sSupervisedResearch.1—9.F,S.Preq:Master’sstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. BMA695Master'sThesisResearch.19.ESPreq.Master’sstudent.Thesis research,

BMA699Master'sThesisPreparation.1-3.F,S,Sum.Preq:Master’sstudent.For studentswhohavecompletedallcredithourrequirementsandfull-timeenrollmentfor themaster'sdegreeandarewritinganddefendingtheirtheses. BMA(0R,ST)722DecisionAnalyticModeling.4(3-2).F,Alt.yrs.Preq:MA 421orST421plusST511orST516.Analysisofdecisionproblemsinvolvingriskand uncertainty.Modelingdecisionprocess;Bayesianprobabilityanalysis,useof information,andsubjectiveprobability;utilitytheoryandmulti-attributeutility assessment;dynamicsofinteractingwithdecisionmakersandsubjectmatterspecialists; decisiontrees,influencediagramsandothertoolstoassistinmodelingdecision problems.Laboratorydevelopsskillinimplementingmethodology. BMA(MA,ST)771BiomathcmaticsI.3(3-0).F.Preq:Advancedcalculus, reasonablebackgroundinbiologyorConsentofInstructor.Roleoftheoryconstruction andmodelbuildingindevelopmentofexperimentalscience,Historicaldevelopmentof mathematicaltheoriesandmodelsforgrowthofone-speciespopulations(logisticand off-shoots),includingconsiderationsofagedistributions(matrixmodels,Leslieand Lopez;continuoustheory,renewalequation).Someofthemoreelementarytheorieson thegrowthoforganisms(vonBertalanffyandothers;allometrictheories;culturesgrown inachemostat).Mathematicaltheoriesoftwoandmorespeciessystems(predator-prey, competition,symbosis;leadinguptopresent-dayresearch)anddiscussionofsome similarmodelsforchemicalkinetics.Muchemphasisonscrutinyofbiologicalconcepts aswellasofmathematicalstructureofmodelsinordertouncoverbothweakandstrong pointsofmodelsdiscussed.Mathematicaltreatmentofdifferentialequationsinmodels stressingqualitativeandgraphicalaspects,aswellascertainaspectsofdiscretization. Differenceequationmodels. BMA(MA,ST)772BiomathematicsII.3(3-0}.S.Preq.‘BMA771,elementary probabilitytheory.ContinuationoftopicsofBMA771.Somemoreadvanced mathematicaltechniquesconcerningnonlineardifferentialequationsoftypesencountered inBMA771:severalconceptsofstability,asymptoticdirections,Liapunovfunctions; differenttime-scales.Comparisonofdeterministicandstochasticmodelsforseveral biologicalproblemsincludingbirthanddeathprocesses.Discussionofvariousother applicationsofmathematicstobiology,somerecentresearch. BMA(MA,OR,ST)773StochasticModeling.3(3-3).S,Alt.Yrs.Preq.‘BMA772 orST(ll/L4)746.Surveyofmodelingapproachesandanalysismethodsfordatafrom continuousstaterandomprocesses.Emphasisondifferentialanddifferenceequations withnoisyinput.Doob-Meyerdecompositionofprocessintoitssignalandnoise components.Examplesfrombiologicalandphysicalsciences,andengineering.Student pI‘OJCCl.



BMA(MA,OR)774PartialDifferentialEquationModelinginBiology.3(3—0). S.Preq:BMA771orMA/OR731,-BMA7720rMA401orMA501.Modelingwithand analysisofpartialdifferentialequationsasappliedtorealproblemsinbiology.Review ofdiffusionandconservationlaws.Wavesandpatternformation.Chemotaxisandother formsofcellandorganismmovement.Introductiontosolidandfluid mechanics/dynamics.Introductorynumericalmethods.Scaling.Perturbations. Asymptotics.Cartesian,polarandsphericalgeometries.Casestudies. BMA801Seminar.1(1-0).ES.Preq.‘Grad.standing.Graduatestudentsin biomathematicsareexpectedtoattendthroughmostoftheirresidenceperiod. BMA815AdvancedSpecialTopics.1—3.F,S,Sum.Preq:ConsentofInstructor. Directedreadings,problemsets.writtenandoralreportsasdictatedbyneedandinterest ofstudent;newGOO-levelcoursesduringthedevelopmentphase(currentlyincludes coursesinstochasticmodelingandbiophysicaltheory). BMA885DoctoralSupervisedTeaching.[—3.F,S,Sum.Preq:Doctoralstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment.‘ BMA890DoctoralPreliminaryExam.1—9.ESSum.Preq:Doctoralstudent.For studentswhoarepreparingforandtakingwrittenand/0roralpreliminaryexams. BMA893DoctoralSupervisedResearch.19.F,S,Sum.Preq.‘DoctoralStudent InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. BMA895DoctoralDissertationResearch.[-9.ESSum.Preq:Doctoralstudent. Dissertationresearch BMA899DoctoralDissertationPreparation.1—3.ESSum.Preq:Doctoral student.Forstudentswhohavecompletedallcredithours,full-timeenrollment, preliminaryexamination,andresidencyrequirementsforthedoctoraldegree.andare writinganddefendingtheirdissertations. BOTANY BO101PerspectivesonBotany.[(1-0).F.Orientationtomodernbotany, includingdiscussionsofhistoricalbackground,relationtoothersciences,thenatureof modernsubdisciplines,professionalismandethics,localresourcesofpersonneland facilities.educationalopportunities,andcareerpossibilities.

BO102IntroductiontoResearch.[(1-0).S.Preq'BO101Overviewofresearch resourcesavailabletostudents.Methodsofaccesstocurrentinformationinchosenarea ofspecialty.Interactwithseveralfacultyaboutresearchopportunities,developaresearch proposal. BO200PlantLife.4(3-3).F,S,Sum.CreditcannotbegivenforbothBO200and BO250.Anintroductiontothestructure.processes.andreproductionofhigherplants. includingthediversityoftheplantkingdomandprinciplesofinheritance,ecology.and evolution. BO213PlantsandCivilization.3(3-0).SPreq:810125,810105orBO200. Economicsocial.political,religious.andmedicalrolesofplantsandplantproductsin humancivilization.Foods.beverages.drugs,fibers.oils.latexes.religioussymbolsand elements. BO220LocalFlora.3(2-2).S.Preq'BIO125orBO200.Structuralterminologyof vascularplants.fieldidentificationofplantspeciesusingpopularizedfieldguides. descriptionofplantcommunitytypesandtheirsoilandtopographicfeatures. BO222KingdomofFungi.3(3—0).S.Preq‘BIO125orBIO105orBO200. Surveyoffungalkingdom.Economical.historicalandpracticalaspectsoffungiand theirimpactonhumankind.Mushrooms.molds.mycorrhizae.maladies.andmutualisms. Termpaperofstudents'choice. BO250PlantBiology.4(3-3).FPreq:BIO181andBIO1830rBIO125Students maynotreceivecreditforbothBO200andBO250..AnintroductionforLifeScience majorstotheecology,structure.function.processes.reproductionandevolutionof higherplants. BO277SpaceBiology.3(3-0).F.Preq:BIO125orBIO105orBO200orZ0150 orBIO183orBAE(BIO)235.Overviewofthebiologyofplants.animalsandhumansin thespaceenvironment.includinggravitationalbiology.aerospacemedicine.searchfor extraterrestriallife,terraformingandlifesupport. BO295SpecialTopicsinBotany.[-4.F.S.SumPreq‘ConsentafInstruc/or.Trial offeringsofneworexperimentalcoursesinBotanyattheearlyundergraduatele\el. BO360IntroductiontoEcology.3(30).S,Sum.Preq:IOU-levelbiologicourse Thescienceofecology,includingfactorswhichcontroldistributionandpopulation dynamicsoforganisms,structureandfunctionofbiologicalcommunities.andenergy flowandnutrientcyclinginecosystems:contrastsamongthemajorbiomes:and. principlesgoverningecologicalresponsestoglobalclimaticandotherenvironmental changes.



BO365EcologyLaboratory.1(0-3).S,Sum.Coreq:BO360.Laboratorycoordinated withBO360lecture,illustratesbasicprinciplesofenvironmentalmeasurement.data analysis,limitingfactors,adaptation,biogeography,succession,populations, communities,ecosystems,andcompetitionandpredationbymeansoffieldtripsand laboratoryexperiments. BO400PlantDiversity.4(3-2).F.Preq:BIO125orBO200.Surveyofthe vegetativeandreproductivediversityoftheplantkingdomEmphasisonevolutionary trends,adaptivestrategies,andbasesforassumedphylogeneticrelationshipsoffossilas wellaslivingforms. BO403SystematicBotany.4(2-4).Preq:BIO125or105orBO200.Systematic surveyofvascularplants,emphasizingterminology,familycharacteristics,field identification,generalevolutionaryrelationships,andmechanismsofplantspeciation. BO405WetlandFlora.3(2-3).F.Preq:BO200orBO250orBO403orFOR 212.Plantmorphologicalterminologyandidentificationsofwetlandplants;discussionof wetlandflora,plantcommunities,functionsandvaluesofNorthCarolinawetlandtypes; severalone-dayweekendfieldtripsrequired. BO413IntroductoryPlantAnatomy.4(3-3).S.Preq:BO200.Organelles,cells, tissuesystems,andorgansoffloweringplantsandselectedgymnosperms.Microscope useonfresh,cryostat,andpreparedplantsections.Histochemistryofplantcellsand tissues. BO(Z0)414CellBiology3(3-0).F.Preq.‘Preqs.‘CH223,PY212,ZO160,or 250.Thechemicalandphysicalbasesofcellularstructureandfunctionwithemphasison methodsandinterpretations. BO421PlantPhysiology.4(3—3).F,S.Preq:Preqs.‘BIO125,BIO105orBO200; oneyearofcollegechemistry.Physiologyofhigherplantswithemphasisonstructure— functionrelationships,waterandsoluterelationships,metabolism,photosynthesis.and nutrition.Plantgrowthanddevelopmentasinfluencedbyplantgrowthregulatorsand environmentalfactors. BO480IntroductiontoPlantBiotechnology.3(3-0).ES.Preq:CH221;B0421 0rON4110rBCH451.Introductiontomoleculartechniquesintheplantsciences.gene identificationandisolation,planttissuecultureandtransformation,andmethodsfor workingwithsingleandmultiplelocustraits.Discussionsoftheroleandpotentialof plantgeneticengineeringtosolveproblemsfacingagriculture.

BO492ExternalLearningExperience.[-6.ES.Preq:Sophomorestanding.A learningexperienceinagricultureandlifescienceswithinanacademicframeworkthat utilizesfacilitiesandresourceswhichareexternaltothecampus.Contactand arrangementswithprospectiveemployersmustbeinitiatedbystudentandapprovedbya facultyadviser,theprospectiveemployer,thedepartmentalteachingcoordinatorandthe academicdeanpriortotheexperience, BO493SpecialProblemsinBotany.1—6.F,S.Preq:Sophomorestanding.A learningexperiencewithinanacademicframeworkthatutilizescampusfacilitiesand resources.Contactandarrangementswithprospectiveemployersmustbeinitiatedbystudentandapprovedbyafacultyadviser,theprospectiveemployer,thedepartmentalteachingcoordinatorandtheacademicdeanpriortotheexperience. BO495SpecialTopicsinBotany.1-6.F,S,Sum.Preq:Preq:8hrs.ofBotany courses.Individualizedstudy,underfacultysupervision,ofbotanicaltopicsinthe student'sareaofinterestandnotcoveredinexistingcourses.Developmentofanew courseonatrialbasis. BO(MB,PP)501FungiandtheirInteractionwithPlants.3(3-0).FPreq:PP 315orequivalent.Biology,physiologyandmolecularinteractionsbetweenplant pathogenicfungiandtheirhostplants.Basicintroductiontofungalbiologyand evolutionaryrelationships,fungaldevelopmentandlifecycles,andgeneticvariabilityin fungi.In-depthcoverageoffungalpathogenesismechanisms,physiologyofdiseased plants,physiology,genetics,andmolecularbiologyofplantdefensereactions,and geneticengineeringofplantsfordiseaseresistance. BO544PlantGeography.3(3-0).S,Evenyr.Preq:BO403,BO(20)360,ON 411orequivalents.Descriptiveandinterpretiveplantgeography,synthesizingdatafrom fieldsofecology,genetics,geography,paleobotanyandtaxonomy.Surveyofpresent distributionofmajorvegetationtypesthroughoutworld,adiscussionofhistoryand developmentofpresentpatternofvegetation,anddiscussionofprinciplesandtheoriesof plantgeography. BO565PlantCommunityEcology.4(3-3).F.Preq.‘BO360orZO260or equivalent.Considerationofstructureandfunctionofterrestrialvascularplant communities,withemphasisonbothclassicalandrecentresearch.Measurementand descriptionofcommunityproperties,classification,ordination,vegetationpatternin relationtoenvironment,ecologicalsuccessionandasurveyofvegetationofNorth America. BO(MB,PP)575IntroductiontoMycology.4(33).F,Alt.Yr(even).Preq:BS 125orB10181&183orB0200orPP315orPP318.Asurveyofthefungalkingdom incontextofphylaandclasses.Systematics,ecology,biologyandutilization. Illustrativematerial.culturaltechniquesinlaboratories.Collectionandpaperrequired. BO595SpecialTopicsBotany.



BO601BotanySeminar.[(1—0).F,S. BO620SpecialProblemsinBotany.CreditsArranged.Directedresearchinsome phaseofbotanyotherthanathesisproblem,butdesignedtoprovideexperienceand traininginresearch. BO624TopicalProblems.1-3.R8.Preq:Consentoflnstructor.Discussionsand readingsonproblemsofcurrentinterestinfieldsofecology,anatomyandmorphology, taxonomy,plantphysiologyandcellbiology.Mayberepeatedwithachangeintopicfor amaximumofsixcredits. BO685Master'sSupervisedTeaching.1-3.F,S.Sum.Preq:Master’sstudents. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. BO690Master'sExamination.1-6.F,S,Sum.Preq:Master’sstudent.Forstudents innon-thesismaster'sprogramswhohavecompletedallotherrequirementsofthedegree exceptpreparingforandtakingthefinalmaster'sexam. BO693Master'sSupervisedResearch.1-9.F,S,Sum.Preq.‘Master’sstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. B0695 research

Master'sThesisResearch.1-9.F,S,Sum.Preq:Master’sstudent.Thesis

BO699Master'sThesisPreparation.1—3.F,S,Sum.Preq:Master’sstudent.For studentswhohavecompletedallcredithourrequirementsandfiill-timeenrollmentfor themaster'sdegreeandarewritinganddefendingflieirthesis. BO710PlantAnatomy.4(2-6).F.Preq:BO200.Studyofplantcells, ultrastructure,celltypes,tissues,organsandpatternsofgrowthanddifferentiation. B0712PlantMorphogenesis.4(3—3).F.Preq.~Sixhrs.ofbotanyequivalenttoBO 400andB042].Reviewandsynthesisoffactorsinvolvedindevelopmentofplantform. Demonstrationoflevelsofcontrolfromthemoleculartowholeorganismbytissue cultureexperiments. BO(CS,HS)718BiologicalControlofWeeds.[(1—0).FPreq.‘CS41-!or equivalent.Conceptsandmethodsinuseofbiologicalagentsforcontrolofweeds. Primaryemphasisonweedbiocontrolwithinsectsandplantpathogens.Taughtthird5 weeksofsemester.
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BO721AdvancedMycology.4(2—6).F.Alt.yrs.Preq.PP7'50rConsentof Instructor.ln-depthtreatmentofmajorgroupsoffungi.Aspectsoftaxonomy. nomenclature.developmentalmorphology,genetics,host-parasiterelations.physiology andecology.Determinationofcardinalcharacteristicsofselectedfungirepresenting majorgroups.Requiredfieldobservationsandcollecting. BO722AdvancedMorphologyandPhylogenyofSeedPlants.4(3-3)F.Oddirs PreqBO403.Comprehensivesurveyofmorphologyandevolutionofangiosperrnsand gymnosperms.Specialemphasisuponvegetativeandreproductivemorphologyoffossil andlivingformsandtheirpresumedevolutionaryrelationships. BO(GN,MB,PP)730FungalGeneticsandPhysiology.3(23).8.Alt.yrs. Preq:BCH45],BO575,ON411orPP501Basicconceptsofgeneticsandphysiology offungi,withemphasisonsaprophyticandplantpathogenicmycelialfungi.Current literatureonevolution,cellstructure,growthanddevelopment.geneexpression, metabolism,sexualandasexualreproductionandincompatibilitysystems.Laboratory exercisesonmutantisolation,sexualandparasexualanalysis,genetictransformation.and RFLPandisozymeanalysis. B0731WaterRelationsofPlants.3(3-0).S,Alt.Yrs.Freq:BO751orequivalent. Physiologicalwaterrelationsofplantswithemphasisontheoreticalprinciplesand quantitativedescription. BO733PlantGrowthandDevelopment.3(3-0).S.Freq:BO(ZO)414orB0421, organicchemistry.Advancedcourseinplantphysiologycoveringplantgrowth. development,differentiation,senescenceandbiologicalcontrolmechanisms. BO745Paleobotany.4(3-3).S,0ddyrs.Preq:BO400,403,413.544or equivalent.Morphologic,taxonomic,geologicandevolutionaryrelationshipsoffossil plants;emphasisonvascularplants;discussionsoftaphonomy,biogeographyand palynology.Requiredfieldtrips. BO751AdvancedPlantPhysiology1.3(3-0).F.Preq.‘BO421orequivalent. Cellularmechanismsandregulatoryfeaturesrelatedtoplantrespiration.photosynthesis. sulfurmetabolism.nitrogenfixationandmetabolism.andsignaltransduction.Oneofmo coursescoveringfieldofplantphysiology. BO752AdvancedPlantPhysiology11.3(3-0).SPreq:BO421orequivalentand biochemistry.Waterandsoluterelations.influenceofenvironmentalcuesandplant growthregulatorsongrowth.development.reproductionandsenescence.andaspectsof stressphysiology.Oneoftwocoursescmcringfieldofplantph)siology. BO754LaboratoryinAdvancedPlantPhysiology11.[(0—3),S.PrcqBO"53 LaboratorytoaccompanyBO752AdvancedPlantPh)siologyll.



BO(Z0)760PrinciplesofEcology.4(3—3).FPreq.‘Threesemestersofcallege- levelbiologycourses.Considerationofprinciplesofecologyatgraduatelevel. Developmentofeachofmajorsubjectareasofecologyinsufficientdepthtoprovide factualandphilosophicalframeworkforunderstandingofecology. BO761PhysiologicalEcology.4(33).S,Oddyrs.Preq.‘BO421andBO(ZO) 760orequivalent.Plantcommunityapproachedfromaphysiologicalstandpoint. Emphasisuponindividualincommunityanditsresponsetoitsimmediateenvironment onshort-andlong-termbases. BO762AppliedCoastalEcology.3(3—0).S,Alt.Yrs.Preq:BO360orBO(ZO) 760.Environmentalfactors.vegetativecommunitiesandman'sinfluenceonecologyof CoastalPlainofNorthCarolina.Emphasisoncoastalfringe(OuterBanks)andthe problemsinvolvedinCoastaloneManagement.Coursefield-andproblem—orientedand designedprimarilyforgraduatestudentsinenvironmentallyorientedprogramsTwofield tripsmandatory. BO(20)770AdvancedTopicsinEcologyI.3(3-0).S.Preq:BO(ZO)760. Developmentofsubjectmatterinmajorfieldsofecologythroughseminarsandlectures andprinciplesillustratedbylaboratoryexercisesandfieldtrips.Mieroenvironment. populationbiology.communityecology.ecosystemsandnutrientcycling. BO(MB)774Phycology.3(1—4).S,OddYrs.Preq.‘BIO125orBO200. Introductiontotaxonomy.morphology.reproductionandecologicalimportanceof organismswhichmaybeincludedinthealgae.Attentiontolocalfreshwaterflowand physiologyofselectedspeciesinrelationtoalgalblooms.waterqualityandnutrient loadinginaquatichabitats. BO(MB)775TheFungi.3(3-0).F.Preq:BO200orequivalentOverviewofthe fungiwithinframeworkofasurveyofmajorclasses. BO(MB)776TheFungi-Lab.1(0—3).F.Coreq.‘BO"75.Illustrativematerialof fungalassemblagesdiscussedinBO775. BO780PlantMolecularBiology.3(3—0).FPreq:BCH45].GN41].Molecular analysisofplantgrowthanddevelopment.Moleculartechniquesandtheirapplicationto understandingcontrolofgeneexpressioninplants. BO795SpecialTopicsBotany.FS B0801Seminar.[(1-0).F.S. B0820SpecialProblems.CreditsArrangedDirectedresearchinsomephaseof botanyotherthanathesisproblem,butdesignedtoprovideexperienceandtrainingin research.

BO824TopicalProblems.[-3.ES.Preq:ConsentofInstructor.Discussionsand readingsonproblemsofcurrentinterestinfieldsofecology,anatomyandmorphology, taxonomy,plantphysiologyandcellbiology.Mayberepeatedwithachangeintopicfor amaximumofsixcredits. BO885DoctoralSupervisedTeaching.1-3.F,S,Sum.Preq:Doctoralstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. BO890DoctoralPreliminaryExamination.1-9.F,S,Sum.Preq:Doctoralstudent. Forstudentswhoarepreparingforandtakingwrittenand/ororalpreliminaryexams. B0893DoctoralSupervisedResearch.19.F,S,Sum.Preq:Doctoralstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. BO895DoctoralDissertationResearch.1-9.F,S,Sum.Preq:Doctoralstudent. Dissertationresearch BO899DoctoralDissertationPreparation.1—3.F,S,Sum.Preq:Doctoralstudent. Forstudentswhohavecompletedallcredithours,full—timeem‘ollment,preliminary examination,andresidencyrequirementsforthedoctoraldegree,andarewritingand defendingtheirdissertations. BUSINESSMANAGEMENT BUS100IntroductiontoCollegeofManagement.[(1-0).F,S.Collegeof Managementrequirementsandexpectations,careerpathsinbusiness,andservices availableintheCollegeandUniversity.Recognitionoftherelationshipsamongvarious functionalareasofbusinesseducation.Examinationoffundamentaleducationalissues andvocationalstrategies. BUS201IntroductiontoBusinessProcesses.3(3-0).F,S.Cross-functional treatmentofmajoractivitiesofbusiness,suchasproductdesign,distribution,production, andmarketing.Descriptionofspecifictasks,vialecturesandcasestudies,insupportof majorbusinessactivities.Interactionsamongvariousfunctionalareasofbusiness. BUS225PersonalFinance.3(3—0).F,S.Economicandfinancialstrategiesusedto accumulate.manageandprotectpersonalassets.Emphasizingincomegeneration, expensereduction,investmentselection,andwealthcreationtomeetfutureneedsand goals.Topicsincludeinvesting(mutualfunds.stocks.etc.),annuities,deferredsavings, insurance.retirementplanning,estateplanning,andrealestatefinance.



BUS295SpecialTopicsinBusinessManagement.16Freq:Cons'enlof InstructorExperimentalcoursedevelopment.SpecialtopicsinBusinessManagementa! theintroductoryle\el. BUS300BusinessCareerPlanning.[(10)F.Integrationofworkvalues.career interests.andskillsandcorporateenvironmentsandcareerfieldsrelatedtobusiness management.Developmentofproactiveplansandskillstoenhancemarketabilityfor placementintoprofessionalcareerpathsinbusiness.Minimalfeeassessedtocovercost ofcareertestsadministeredduringcourse. BUS305LegalandRegulatoryEnvironment.3(30).RSSum.Introductionto contract,tort.property.andagencylaw.thejudicialS)stern.commonlaw.statutorylaw. andconstitutionallaw.Reviewanddiscussionofthemajorstatutesaffectingbusiness includingantitrust.securities,employment.labor.environmental.international,and productsafetylaws. BUS307BusinessLawI.3(3-0).F,S.Preq.‘Sophomorestanding.Credilforboth ARE306andBUS307isnotallowed.Themainprinciplesoflawaffectingtheconduct oftrade.Mainareasofinterest:introductiontolaw.constitutionallaw,criminallaw.tort law,agency,realandpersonalproperty.andespeciallycontractlawincludingthe UniformCommercialCode. BUS320FinancialManagement.3(3-0).F,S,Sum.Preq:EC201orARE201and ACC220or280.Financialdecisionmakingbybusinesses.includingcapitalstructure anddividenddecisions,capitalbudgetingandworkingcapitalmanagement.Basic financialconceptssuchasriskandreturnmeasurement,portfoliotheoryandtheCapital AssetPricingModel. BUS330HumanResourceManagement.3(3-0).F,S.Preq:Sophomorestanding. Thesystematicprinciplesformanagingthehumanresourcecomponentoforganizations. Topicsinclude:environmentalinfluencesonplanning.recruitment,andselection; managingworkforcediversity;developingeffectivenessandenhancingproductivity; compensation,benefits,andsecurity;andstrengtheningemployee-managementrelations. BUS335OrganizationalBehavior.3(3-0).S.Preq:9hrs.ofsocialscienceor6 hoursofsocialscienceplusBUS20].Surveyofcontemporarymanagerialapplications formanagingpeopleinmodernorganizations.Topicsinclude:motivation,group dynamics,teamdevelopment,ethics,communications,organizationalpolitics.leadership. power,organizationaldevelopment,organizationaldesignandstructure.Current managerialissuesincludetotalqualitymanagementandtechnologymanagement. BUS(CSC)340InformationSystemsManagement.3(3-0).F,S.Preq:M200or Equivalent.Fundamentalsofinformationsystemsdevelopmentanduseinorganizational setting.Primarytopics:informationsystems(IS),concepts.hardware.software, telecommunications.databasemanagement.ISdevelopment,applicationsand managementinvariousbusinessprocesses,globalissues,securityandethicalchallenges.

BUS346InternationalBusiness.3H0)S.Fret;[(201Principles'tndconduct ofinternationalbusiness.Emironmentofinternationaltradeandfinancerelexantto internationalbusiness.Competitiveadvantages0tmultinationalfirms.lntemational managementissuesinmarketing.accounting.taxation.financialmanagementand control.technologytransfer.export—importmanagement.andorganizationalform.Case studiesanddiscussions. BUS(ST)350EconomicsandBusinessStatistics.3(30).FSSumPreq'.lbt114. EC201orARE201Introductiontostatisticsappliedtomanagement.accounting.and economicproblems.Emphasisonstatisticalestimation.inference.simpleandmultiple regression,andanalysisof\ariance.Useofcomputerstoapplystatisticalmethodsto problemsencounteredinmanagementandeconomics. BUS360MarketingMethods.3(3-0)ES.Preq.SophomorestandingExamination ofdecisionsaffectingmarketingofgoodsandservicesinconsumer.industrialand internationalmarkets.Emphasisontheroleofmarketinginamanagerialcontext.Areas studiedinclude:theactivitiesofmarketingresearch.identificationofmarketing opportunities.andthedevelopmentofmarketingmixstrategiesincludingthedeCISions concerningpricing.distribution,promotionandproductdesign. BUS370OperationsManagement.3(3—0).F,S,SumPreq.BUS(ST)350.Concepts inplanning,controlling,andmanagingtheoperationsfunctionofmanufacturingand servicefirms.Topicsincludeoperationsstrategy,processchoicedecisions.forecasting. productionplanningandcontrol.andtrendsinoperationsmanagement.Commontools forinformeddecision-makingintheseareas. BUS(PRT)406SportsLaw.3(3-0).F.Preq.Juniorstanding.Fundamental principlesoflaw.especiallytortandcontractlaw.appliedtosportssituations.Analysisof liabilityofsportspersonnelinvariousrolesincludingparticipant.coach.promoter. trainer,andofficial.Analysisofcommonlawcourtdecisionsinsportscontextsaswell askeystateandfederalstatutorylegislationsuchascivilrightsandantitrust. BUS407BusinessLawII.3(3—0).ES.Preq:BUS305orBUS30".Themain principlesoflawaffectingtheconductoftradesandindustry.includingcorporations. partnerships.governmentregulationofbusiness.sales.negotiableinstruments.and securedtransactions. BUS420FinancialManagementofCorporations.ES.Freq:BUS320. BUS(ST)350.Advancedtheoryandpracticeofcorporatefinancialmanagement. Techniquesforevaluatingalternativeinvestment.financing.capitalstructure.and dividendpolicydecisions.lntemationalaspectsofcorporatefinancialmanagement.Use ofpersonalcomputersinapplyingfinancialmanagementtheorytocommonfinancial problems.



BUS422InvestmentsandPortfolioManagement.3(3-0).F,S.Preq:BUS(S7)350 0rST311,andBUS320.Analysisoftheinvestmentprocess,dichotomizedintosecurity analysisandportfoliomanagement.Backgroundinformationonfinancialassets, securitiesmarkets,andrisk-retumconcepts.Analysisofvaluationtheoryandtechniques, modemportfoliotheoryandportfolioperformance. BUS425AdvancedPersonalFinancialManagement.3(3-0).S.Preq.‘BUS320, Detailedeconomic.financialandlegalanalysisofriskmanagement,retirementplanning, nontraditionalinvestments,estateplanning.Strongemphasisonprofessionalfinancial planningforthoseinterestedinpersonalfinanceasacareer.Directlyapplicableforneeds ofsmallbusiness. BUS426InternationalFinancialManagement.3(3-0).F.Preq:BUS320,BUS 350.CreditforbothBUS426andEC449notallowed.Foreignexchangemarketsand theirimplicationsfordirectandportfolioinvestmentabroad.Internationalcapital markets.Multinationalcompanyexchangerateexposuremeasurementandmanagement. Techniquesandinstrumentsoffinancinginternationaltradeandinvestment. Multinationalcapitalbudgetingandcapitalcostmeasurement.Techniquesof internationalcashmanagement. BUS432IndustrialRelations.3(3-0),ES.Preq.EC201.BUS330.Theroleof collectivebargaininginthelabormarket.Determinantsofthepatternofunion membershiptodayanditsgrowthrate.Theobjectivesandtacticsofbothlaborand managementwithinpublicpolicyguidelines.Analysisoftheimpactofunionsonjob security.productivity.andcompensation. BUS434CompensationSystems.3(3-0),F,S.Preq:BUS330.Compensation philosophy.strategy.andpolicy.Earnings.individualandgroupincentiveplans, voluntaryandmandatedbenefits.Legal.regulatory,economic.andstrategicissues affectingcompensationandbenefits.Strategiesfordevelopingthestructureandlevelof compensationtoenhanceorganizationalperformance. BUS435ManagerialEffectiveness.3(3—0)F,S.Preq'BUS333Developmentof managementskillsfororganizationalsettings.Historyandevolutionofmanagement principles.functionsofmanagement.decisionmaking.goalsetting.timeandstress management.teambuilding.conflictmanagement.powerandpolitics.leadership practices,interpersonalcommunications,organizationalinnovation.andchange management. BUS436Training,DevelopmentandPerformanceManagement.3(3—0).S.Preq' BUS330Training.developmentandperformancemanagementfunctionsin organizations.Needsassessment.legalissues.trainingprogramdesign.learning.training methods.transferoftraining.effectivenessandutilityoftrainingprograms,executhe development,criteriadevelopmentforperfomianceappraisal.validation. instrumentation,sources,accuracy.andfeedback.

BUS455QuantitativeMethodsforManagement.3(3-0).F,S,Sum.Preq:EC201 orARE201,andBUS(ST)350.Formulationanduseofquantativetechniquesfor analyzingmanagementproblems.Linearprogramming,decisionmakingunder uncertaintyandforecastingmethodsappliedtoproblemsinoperationsmanagement, marketing,finance,humanresourcemanagement,accounting,otherareas.Useof computersoftware. BUS462MarketingResearch.3(3-0).F,S.Preq:BUS360andBUS(ST)350.The use,collection,organizationandanalysisofinformationpertinenttomarketingdecisions. Useofqualitativeandquantitativedatainthesolutionofspecificmarketingproblems. BUS464InternationalMarketing.3(3-0).F,S.Preq.‘BUS360.Analysisof concepts.issues.andmethodsinvolvedinmarketingofproductsacrossnational boundaries.Emphasisondistinctiveopportunitiesandconstraintsintheinternational enviromnent,internationalmarketingstrategies,andinternationalmarketingmanagement techniques. BUS465AdvertisingandPromotionManagement.3(3-0).F,S.Preq.BUS360. Developmentofadvertisingtheoryandexplorationofadvertisingpractice.Topics include:advertisingandmarketing;plarming,managementandbudgeting;strategy developmentandexecution;mediastrategyandresearch;advertisingresearch; economics.socialandlegalissues;promotionstrategy;campaigndevelopmentand presentation. BUS466PersonalSelling.3(30).F,S,Sum.Preq:BUS360.Careersand professionalisminbusiness-to-businessmarketing.Buyingbehavior.sellingprocess,and relationshipmarketing.Salesandselfmanagement. BUS469NationalStudentAdvertisingCompetition.4(4-0).FPreq.‘BUS360 andpermissionofinstructorrequiredAyear—longcasestudyinadvertisingcampaign development.Activitiesincludemarketingresearch,marketingplanning,media planning,budgeting.creativestrategydevelopment.creativeexecutionfornational companiesandfinalpresentationtoadvertisingprofessionals. BUS472OperationsPlanningandControlSystems.3(3-0).F.Preq:BUS370. Designandmanagementofoperationsplanningandcontrolsystemsformanufacturing andservicefirms.Forecasting.capacitymanagement.productionandworkforce scheduling.projectmanagement,just-in-timeandtime-basedcompetition.theimpactof informationtechnologiesonplanningandcontrolsystems. BUS473SupplyChainManagement.3(3-0).S.Preq,BUS370.Purchasing, materialsmanagement.andlogistics.Purchasingsystems.supplier-basedstrategies, price-costmanagement.valueanalysis.Inventorystrategies.quantityandquality decisions.materialsplanning.Logisticsstrategiesforservicesandmanufacturing.



BUS475OperationsStrategy.3(30).S.Preq.BUS3'!)Properconfiguration01 operationalprocesses.systems.infrastructures.andmeasures.Designofoperationsfor internalconsistencyandconsistencywithmarketexpectations.Relationshiptoother businessfunctionsinsupportofoverallbusinessstrategy. BUS480BusinessPolicyandStrategy.3(3-0).ES.Preq.BUS305320,360; BUS(ST)350.Comprehensiveanalysisofadministrativepolicy—makingfromthepointof viewofthegeneralmanager.Integrationofperspectivesfrommarketing.finance.and otherfunctionalareasofmanagement.Useofcaseanalysesandwrittenreportsto developdecisionmakingskills. BUS(TAM)482TextileMarketingManagement.3(2-2).F,S.Preq:BUS360, EC(ARE)301,TAM382.Coreq'TAM380.Thedevelopmentandstateoftheartof currenttextilemarketingmanagementtheoryandpracticearecoveredinclassroom sessions.Managementlabsessionsincludeexperiential.marketinggames.androle- playingexercises.Currentindustrypracticeandgovernmentrelationsarestressed. BUS483Entrepreneurship.3(30).F.S.Preq.‘JuniorStanding.Elementsand applicationoftheentrepreneurialprocess.Entrepreneurship.businessplanning. entrepreneurialopportunitiesandstrategies,structuringandfinancingaventure, managinggrowthandrisk,andintrapreneurship.Developmentofbusinessplan. BUS485ManagementDevelopmentSeminar.3(3—0).F.Preq.EC20/orARE 201.Thiscoursemaynotheusedforcredittowardabusinessmanagementminorforany graduatedegree.Emphasisondevelopinginsightintoindividualmanagementpotential andprovidingguidanceandplanningforamanagementcareerinindustry.government services.orasanentrepreneur. BUS495SpecialTopicsinBusinessManagement.[-6.Freq:Consentof InstructorPresentationofmaterialnotnormallyavailableinregularcourseofferings.or offeringofnewcoursesonatrialbasis. BUS498IndependentStudyinBusinessManagement.16.ESSum.Preq Consentofdepartment.Detailedinvestigationoftopicsofparticularinteresttoadvanced undergraduatesunderfacultydirectiononatutorialbasis.Creditsandcontent determinedbyfacultymemberinconsultationwithDepartmentHead. BUS500StrategicManagement.3(3—0).F.Preq:GraduateStanding.Theoryand practiceofbusiness,global,andcorporatestrategyforhightechnologyfirmsandfirmsin industriesaffectedbyadvancementsininformationtechnology.Alignmentof technologicallyintensiveorganizations'strategiesandstructureswiththeirmacroand industryenvironments.
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BIS501LegalandRegulatoryEnvironmentinManagement.3/10)FHPreq Grad.standingMajorlawsandregulationsaffectingbusiness.incl1dingproduct liability.antidiscrrmination.securities.antitrust.environmentalandconsumerprotection. Philosophyoflaw.ethics.commonlawprecedents.exposuretocriminal.tort.agencyand basiccontractlaw.Intellectualpropertylaws.internationallawapplications. BUS504Technology,CompetitionandtheLaw.3(3-0).S.Preq:Gradstanding Intellectualpropertylaw.includingpatent.copyright.tradesecretsandtrademarkla“. Impactonmanagementdecisionmaking.Internationaldifferencesinintellectualproperty lawandmovestowardharmonization.Relationshiptotorts.contractsandantitrust. BUS520ManagerialFinance.3(3-0).F.SPreq:ACC580BUS300,ECG.30".ST 513.Investmentandfinancingdecisionsbybusinesseswithemphasisontechnology- drivenorganizationsinrapidlychangingenvironments.Cashasthebasisofasset valuation.Timevalueofmoney.Capitalbudgetingdecisionsundercertaintyand uncertainty.Capitalmarkettheory.Costofcapital.Capitalstructuretheoryanddividend policy.Cashmanagement.Optionsandmanagerialimplications.Derixativesandrisk management. BUS522PortfolioandCapitalMarketTheory.3(3-0)FPreq.‘BUS330Theor} andpracticeofinvestmentdecisionmakingforindividualandinstitutionalinvestors. Surveyofinvestmentopportunitiesandsecuritymarkets.Theoryofportfoliochoiceand assetpricing.Valuationofstocks.bondsandoptions.Fixedincomeportfolio management.marketefficiencyandevaluationofportfolioperformance. BUS524FinancialMarketsandInstitutions.220).S.PreqBL'S320Surxe)of financialmarkets.financialinstitutionsandfinancialinstruments.Determinationof interestrates.Moneyandcapitalmarketinstruments.derivativesandtheirmarkets. Internationalfinancialinstrumentsandtheirmarkets.Determinationofexchangerates Commercialbanksandbankingindustry.Non—bankfinancialintermediaries.TheFederal Reserveandmonetarypolicy.Contemporaryproblemsinfinancialmarketsandpa}merits system. BUS527RiskManagement.2(2—0).F.Preq.BUS320and322Riskmanagement tomaximizevalueoffirm.Managementoffinancialriskwithemphasisonrecognitionof financialpriceriskandtoolsofriskmanagementfrombusinessfirmsperspectne. Analysisofderivativesandtheirusesinriskmanagement. BUS528Short-TermCapitalManagement.2(2-0).S.Preq:BUSJ20Coverage ofpaymentsandcashmanagementsystems.Analysisofliquidityandshort-temicredit needs.Creditpolicyandmanagementofaccountspayableandaccruals.Advancesin inventorymanagement.



BUS529NewFirmFinancing.2(2-0).F.Preq:BUS520.Surveyoffinancial managementproblemsatfirmsfrominitialformationtoinitialpublicoffering.Financial componentsofbusinessplan.designoffinancialinformationandcontrolsystems, sourcesoffundsforsmallfirms,financingrapidgrowth.firmvaluationforinitialpublic offerings.goingpublictransactions. BUS530ManagingPeopleintheHighTechEnvironment.3(3-0).S.Preq:BUS 500.Managementofpeopleinorganizations.Processesofstaffing,motivating.and managingwithinculturesoftechnology-intensiveorganizations.Leadership.Diagnosis oforganizationalculture.Conflictmanagementandnegotiations.Innovationandchange management. BUS532StrategicHumanResourceManagement.2(2—0).F,S.Preq:BUS530. Designandimplementationofcompetitivehumanresourcemanagementsystems.Impact ofenvironmentaltrends.Job/workdesign.Performancemanagement.Employee relations.Humanresourceplanningandstaffing.Traininganddevelopment. Compensationandincentivesystems. BUS533LeadershipInManagement.3(3—0).F,SPreq:BUS530.Leadershipof individuals,groups,andorganizations.Motivation,conflictandnegotiation. empowerment.Groupdynamicsandteambuilding.Generalsystemstheory, sociotechnicalsystems,advancedorganizationaldevelopmenttopics. BUS541InformationTechnologyandManagement.2(2-0).F.S.Preq.’BUS500. Contemporaryinformationtechnologyanditsapplicationtomanagement.Technology andapplicationtrends,toolsfordetermininginformationrequirements,systemsanalysis anddesign,andeconomicanalysis. BUS542NetworkingandProductivity.2(2-0).S.Preq:BUS541.Overviewof networksandtelecommunicationsandtheirapplicationtomanagement.Architectureof intemet.Electronicmarketingandcommerce.Legalandsecurityissues. BUS545ManagementSupportSystems.2(2-0).S.Freq:BUS541.Design. developmentanduseofmanagementsupportsystems.Managerialissuessurrounding decisionsupportsystems,groupsupportsystems.executiveinformationsystems. geographicinformationsystemsandexpertsystems.Conceptualfoundationsand applications. BUS546AnalysisandDesignofManagementSupportSystems.2(2-0).S.Preq: BUS545.Conceptsandmethodologiesforanalysisanddesignofmanagementsupport systems.Systemsdevelopmentmethodologies.requirementsanalysis.projectscope, projectmanagement,humaninterfaceissuesandelementsofsystemdesign.User- orientedapproach.
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BUS547ManagementSupportSystemsProject.2(2-0).S.Preq:BUS546. Systemdevelopmentstrategiesandmethodologies.Constructionofmanagementsupport system.Prototypingorientationtosystemsdevelopment.User-orientedissuesconcerning projectscope,valueanddesign. BUS549ManagerialIssuesinInformationSystems.2(2-0).S.Preq:BUS541. Managerialimplicationsofdecisionsaboutinformationtechnology.Assessmentof strategicandcompetitiveuseofinformationtechnology.Criticalsuccessfactors. Frameworksforeffectiveorganizational/technologyrelationships. BUS560MarketingManagementandStrategy.3(3-0).F,S.Preq.‘BUS500, ECG507.Marketsegmentation,targeting,andpositioning.Channelsofdistribution, promotionstrategy,productdevelopmentstrategy,andpricingstrategy.Relationship marketingandmarketingstrategy.Applicationsinhigh-techenvironments. BUS562ResearchMethodsinMarketing.3(3-0).S.Preq:BUS(ST)350,BUS 500.Asystematicapproachtostructure,implementationandanalysisofmarketing researchfordecisionmaking.Modelsofconsumerdemandandfirmbehavioranalyzedin amarketingcontext. BUS565ProductDesignandDevelopment.4(4-0).F.Preq:Gradstanding.Total productrealizationprocess,includingcustomerneedsanalysis,productdesignand engineering,manufacturabilityassessmentandmarketingplandevelopment.Definition ofrelevantmarket,designandengineeringprinciples,financialconsiderationsand manufacturingaspectsofproductdevelopmentprocess.Applicationandintegrationof business,designandengineeringmethodologies,conceptsandtoolsonactualproduct designanddevelopmentproject. BUS570ProductionandOperationsManagement.3(3-0).F,S.Preq:ACC580, ECG507BUS500,ST513.Designandmanagementoforganizationaloperation, includingbothserviceandmanufacturing.Analysisofstrategies,processdesign, planningandcontrol,operationsorganizationalstructures,workdesign,scheduling, materialsmanagement,andadvancedoperationstechniquesusingavarietyofmanagerial andquantitativemodels. BUS572OperationsPlanningandControl.3(3—0).F.Preq:BUS570.Designand managementofoperationsplanningandcontrolsystemsformanufacturingfirms. Capacitymanagement.masterproductionscheduling,productionactivitycontrol.Just-in- timeandtime—basedcompetitionconcepts.Multi-weeksimulationofdecisionmakingin manufacturingenvironment. BUS573SupplyChainManagement.3(3-0).S.Preq:BUS570.Purchasing, materialsmanagementandlogistics.Purchasingsystems,supplierbasestrategies,price- costmanagement,valueanalysis.Inventorystrategies,quantityandqualitydecisions, materialsplanning.Logisticsstrategiesforservicesandmanufacturing.



BUS574ManagementofTechnology.2(2-0).F,S.Preq:Grad.standing. Developmentoftechnologypolicyandstrategy.Managementandimplementationofnew technologies.Technologysourcing,technologyforecastingandlifecycles,economicand financialanalysisoftechnology.Innovationprocessandimpactonorganizations. BUS(MAT)576TechnologyEvaluationandCommercializationConcepts.3(3-0) S.Preq:Grad.standing.Commercializationpotentialofnewtechnologies,productsand processes.Marketing,organizational,financial,operationalandmanufacturingissues. Strategicassessmentandplanning.Innovationmanagement.Entrepreneurialtransfer mechanismsincludingspinoffs,licensingandhigh-technologystart~ups.Practical applicationwithprojectandteammanagementskillsdevelopment. BUS(MAT)577TechnologyEvaluationandStrategy.3(3-0).FPreq:BUS576. Theoreticalandpracticalteam—basedapplicationofsystematicevaluationtechniquesfor assessingcommercialpotentialoftechnologies,productsandprocesses.Prioritization andselectionbasedontechnologystrategy. BUS(MAT)578HighTechnologyEntrepreneurship.3(30).Everyyr.Preq: BUS577.Developmentofstrategiestocommercializetechnologybasedonprioritized assessments.Investigationofvariouscommercializationapproaches.Businessplan development.Practicalapplicationoftechnologymanagementskillstoactualcaseswith commercialpotential. BUS579OperationsStrategy.3(30.S.Preq:BUS570.Concepts,modelsand formulationofoperationsstrategyforbothmanufacturingandserviceenvironments. Analysisanddevelopmentoflinksbetweenoperationsandotherfunctionsand environmentalareas.Applicationthroughcaseanalysisandcourseproject. BUS(TTM)585MarketResearchInTextiles.3(3-0.S.Preq'TAM(EB)482.A studyandanalysisofquantitativemethodsemployedinmarketresearchinthetextile industry.Functionofmarketresearchanditsproperorientationtomanagementand decisionmaking. BUS590SpecialTopicsinBusinessManagement.1-6.F,S,SumPreq:Consentof Instructor.Presentationofmaterialnotnormallyavailableinregularcoursesofferingsor offeringofnewcoursesonatrialbasis. BUS630IndependentStudyinBusinessManagement.[-6.F,S,Sum.Preq: ConsentofInstructor.Detailedinvestigationoftopicsofparticularinteresttograduate studentsunderfacultydirectiononatutorialbasis.Determinationofcreditsandcontent byfacultymemberinconsultationwithdepartmenthead.
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COMPARATIVEBIOMEDICALSCIENCES CBS(BAE)522MechanicsofBiologicalMaterials.3(2-2).F,Alt.Yrs.Preq:BIO 125,MA242,PY205.Structureandcompositionofbiologicalmaterials,bothanimaland plant,asrelatedtotheabilityofthematerialstowithstandmechanicalloading.Emphasis onmeasurementofmechanicalpropertiesandthedevelopmentandunderstandingof modelsofbiologicalmaterialmechanicalbehavior. CBS595SpecialTopics. CBS(ANS,PHY,20)602SeminarInBiologyofReproduction.2(2-0)S.Preq' ANS(PHY)702orConsentofInstructor.Currenttopicsinanimalreproductionpresented byreproductivephysiologistsfromvariousResearchTriangleinstitutions.Student presentationsofresearchprojectsorlibraryprojectsinareaofanimalreproduction. CBS610SpecialTopicsinVeterinaryMedicalSciences.13.F,S,SumPreq.Sr. orgrad.standing.Designedtopresentneworspecialsubjectmatterwithinthescopeof pathology,veterinarymicrobiology.morphologyorpharmacology.Thestudiesmay includeindependentinvestigations.seminarsand/orformallectures. CBS620SpecialProblems.ES CBS662ProfessionalConductinBiomedicalResearch.1(1-0.S.Plagiarism. authorship,fraud,safety,sexualharassment,IACUC,consultingagreements.servingas anexpertwitness,contactingelectedofficials.workingwithpress.humansubjects committee,andrelatedtopics. CBS685Master'sSupervisedTeaching.1-3.F,S,Sum.Preq.Master’sstudents. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. CBS693Master'sSupervisedResearch.1—9.F,S,Sum.Preq'Master’sstudent InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. CBS695 research

Master'sThesisResearch.1—9.F,S,Sum.Preq:Master’sstudent.Thesis

CBS699Master'sThesisPreparation.1-5.F,S,Sum.Preq.‘Master'sstudent.For studentswhohavecompletedallcredithourrequirementsandfull-timeenrollmentfor themaster'sdegreeandarewritinganddefendingtheirthesis. CBS730VeterinaryHistology.3(2-4.F,Alt.yrs.Preq.‘BCH451andConsentof Instructor.Thestructureofcells,tissuesandorgansofdomesticanimalsusinglight microscopy.



CBS731AppliedVeterinaryAnatomy1.4(2-8).F,Alt.yrs.Preq:DVMor equivalentandConsentofInstructor.Graduateveterinarianprovidedwithdetailed anatomicinformationrelevanttosurgicalandmedicalproblemsindomesticcarnivores. Designedforgraduateveterinariansinpursuitofadvancedtraininginareasofanatomy, physiology,surgery,radiologyandpathology. CBS732ElectronMicroscopyinVeterinaryMedicine.4(2-4.S.Preq:Consentof Instructor.Anintroductiontoultramicrotomy,tissueprocessingforelectronmicroscopy, theoryandutilizationoftransmissionelectronmicroscopeandscanningelectron microscope.darkroomtechniquesandanintroductiontovariousspecializedtechniques forpreparationofsamplesforveterinarydiagnosticandresearchelectronmicroscopy. CBS740ResearchAnimalCareandUse.3(2—3).S,Alt.yrs.Principlesof selection.careanduseofanimalsinlaboratoryteachingandinvestigationpresented. Topicsincludingethicsofanimalexperimentation.selectionofanimalmodels,biology andcareoflaboratoryanimals,techniquesofadministrationofsubstancesandobtaining ofspecimens,producingsurgicalalterationsandcommonlaboratoryanimalhealth problems. CBS742AdvancedSystemicHistopathology.2(I-3).S,Alt.Yrs.Preq:Grad. studentsholdingDVMorequivalentdegreeandConsentofInstructor.Histopathologic changesassociatedwithdiseasesofvariousorgansystems.Emphasisonpathogenesis andmorphologicchangesassociatedwithselecteddiseases. CBS743ToxicologicPathologyI.3(22).F.Alt.yrs.Preq:ThoseholdingDVMor equivalentdegreeorConsentofInstructor.Areviewofprinciplesandpracticesof toxicologicpathologyandasurveyofcommonspontaneousandchemicallyinduced lesionsbyorgansystemswithemphasisonrecognitionandinterpretation. CBS750VeterinaryMedicalVirology1.2(20).S.Preq:Veterinar)Medical VirologyI.Discussionofbasicprinciplesofanimalvirologyandtherelationshipof virusestodiseasesindomesticanimals. CBS751PathogenicBacteriologyandMycology.3(2-2)FPreq‘MB411,grad. standingandConsentofInstructorLecturecoveringpathogenicbacteriaandfungi importantinmedicine.Lecturessupplementedbylaboratoryexercisesprovidingstudents theopportunitytolearnbasiccharacteristicsofthesemicroorganismsandhowthe},are isolated.cultivatedandidentified. CBS752DiagnosticBacteriologyandMycology.3(1—8).FS.Preq:Grad standing,l’MM814orCBS551andConsentoflnstructorPresentationofprinciplesof specimencollection.selectionanduseofmedia.cultureprocessingandidentificationof bacteriaandfungiimportantinanimaldisease.
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CBS753VeterinaryImmunology.2(2-0).S.Preq:MB501andgrad.standing. Basicandclinicalimmunology.Discussionofroleoftheimmunesystemindisease prevention,inflammationandautoimmunediseases. CBS754PrinciplesofAnalyticalEpidemiology.3(2-4).F,Alt.yrs.Preq:Grad. standingorConsentofInstructor.Principlesofepidemiologyrelatedtoinvestigationof diseaseinvolvingagent-host—environmentconcepts.Stressonepidemiologicaltechniques andexperimentaldesign.Mainfocusondescriptive,analyticalandexperimental epidemiologypertinenttodiseaseetiologyandprevention. CBS(IMM)755Immunoparasitology.2(2-0).S,Alt.yrs.Preq:MB751. Helminthandprotozoa]parasiteimmuneevasionandimmunomodulation;consequences ofparasite-inducedimmunopathogenesis;learningfromfailedattemptstodevelop protectivevaccinesagainstprotozoaandhelminths. CBS(IMM,MB,PHY,PO)756Immunogenetics.3(2—2).FAlt.yrs.Preq.’MB 501orMB751orConsentofInstructor.Basicconceptsoftheimmunesystem.Genetic basisoftheimmuneresponseincludingimmunoglobulingenetics,major histocompatibilitycomplexesandtheirroleintheimmuneresponse,themolecularbasis oftheimmunesystemandeffectormechanisms. CBS762PrinciplesofPharmacology.3(3—0).S.Theactionofdrugsinanimalsand manincludingbasicprinciplesofdrugdisposition,pharmacokinetics,drugresistance, andsignaltransduction.Modificationofphysiologicalprocessesbydrugsinfluencing nervous,renal,cardiovascular,andendocrinesystemsandtheantimicrobicand antineoplasticsagents. CBS(ANS,NTR,PHY)764ComparativePhysiologyoftheDigestiveSystem. 3(3-0)F.Preq:Courseingeneralorcomparativephysiology.Discussionofmajor functionsofvertebratedigestivesystemsandstructuralandfunctionaladaptationstodiet, environmentandothercharacteristicsoftheanimals. CBS770CellBiology.3(3-0).FPreq:BCH451,BIO125,CH223orequivalent orConsentofInstructor.Advancedcellandorganellestructureandfunctionandrecent advancesinmolecularbiology.Emphasisoncurrentliteratureandapplicationofresearch procedures. CBS771VeterinaryMedicalVirologyll.3(3-0).F,Alt.yrs.Preq:VMM824or VHS330orConsentofInstructor.Principlesofanimalviralpathogenesisandhost- responsetoviralinfection.Thebiologyofselectedviralgroupsincludingoncogenic virusesandpersistentviralinfection.



CBS773AdvancedDevelopmentalBiology.2(2-0).F.S.Preq:CBS570or ConsentofInstructor.ln-depthcoverageofcurrentconceptsandnewresearch technologiesindevelopmentalbiology.Biochemicalaspectsofgermcellmaturationand earlydevelopment,molecularandgeneticregulationofmorphogenesis,cellular interactionfororganogenesis,hormonesandgrowthfactorsmediatedcellular differentiationandgrowth,molecularbasisofneoplasiaapopotisesandgenetherapy. CBS774EpidemiologyofInfectiousDiseasesofInternationalImportance.3(2—4). F,Alt.yrs.Preq.‘ConsentofInstructor.Discussionofinfectiousdiseasesand epidemiologicalprinciples.‘Stressonselectedenteric,zoonotic,nosocomialdiseasesof worldwideimportance.Considerationofpopulationdynamictechniquesrelatedtohost- vector-agent. CBS780VeterinaryProductionEpidemiology.2(2-0).S.Preq.VMM844or equivalent,basicstatisticsorConsentofInstructor.Examinationoftools.limits. advantagesanddisadvantagesspecifictoveterinaryepidemiologyanditsexecution. Assessmentofmeansofdiseasepreventionandoutbreakinvestigation;mathematical simulationandeconomics;plusmonitoringandevaluationofdiseasecontrolprograms; useofamultiple-speciesorientation.Applicationoftheaboveepidemiologictechniques andtheirrolesinassistingproducers,practitionersandregulators. CBS782MarineMammalMedicine.2(2—0).F.Preq:Grad.standingor enrollmentinDVMcurriculumorapprovalofinstructor.Discussionofdiseaseissuesin freerangingandcaptivecetaceans,pinnipedsandmarinemustelidswithemphasison speciesfoundinNorthAmericanwaters.Examinationofanatomic,physiologicand behavioralbasisofhealthandpopulationmanagementandassessmentofdiagnosticand therapeuticapproachestodiseaseinthesespecies. CBS(IMM,MB)783AdvancedImmunology.3(3-0).F,Alt.yrs.Preq:CBS553 orVMM815orMB551orequivalentorConsentofInstructor.Theontogenyand phylogenyofselfandnon-selfrecognition.Emphasisonbasicmechanismsevolved duringtheevolutionofthespecies.Specialtyareassuchasimmunologyofreproduction andgeneticregulationoftheimmuneresponse. CBS785AdvancedPharmacology.2(2-0)S,Alt.yrs.Preq.‘CBS560orequivalent andConsentofInstructor.ln-depthstudyofcurrenttopicsinpharmacology.Subjects includingbutnotlimitedto:theactionsofdrugsonionpermeability.prostaglandins. receptors.pharmacologicallyactivepeptides.toxicityofheavymetalsandanti-fertility drugs. CBS787Pharmacokinetics.3(3-0)F,Alt.yrs.Preq:CBS560orequivalent, workingknowledgeofcalculusandConsentofInstructor.Mathematicalmodelsto describedispositionofdrugsandtoxicchemicalsintheanimalbody.Areasincluding classiccompartmentalandnonlinearmodelsaswellasphysiologicalapproaches. Discussionofapplicationofthesetechniquestotoxicologicstudies.
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CBS790SpecialTopicsinClinicalPathology.F,S,Sum.Preq:DMVorequivalent degreeandConsentofInstructor.New,fundamentalandin-depthunderstandingof selectedtopicsinclinicalpathology(bloodcoagulation.acid-basebalance.hematology. cytology,andclinicalchemistry).Anewtopicselectedeachsemester.Studentsread pertinentcurrentjournalarticlesandreferencesandleadweeklydiscussionsessions. Stressuponclinicalapplicationofthisinformation. CBS795SpecialTopics. CBS(ANS,PHY,20)802SeminarinBiologyofReproduction.2(2-0).S.Preq: ANS(PHY)702orConsentofInstructorCurrenttopicsinanimalreproductionpresented byreproductivephysiologistsfromvariousResearchTriangleinstitutions.Student presentationsofresearchprojectsorlibraryprojectsinareaofanimalreproduction. CBS803SeminarinSurgicalPathology.[(1-0)ESSztmPreq'Thoseholdingthe DVMorequivalentdegreeandConsentofInstructorDescriptionandinterpretationof microscopicchangesintissuesfromdiseaseddomesticandlaboratoryanimals.Students attendandparticipateinaone-hourweeklyseminarwheremicroscopiclesionsdescribed. interpretedanddiscussed. CBS804SeminarinNecropsyPathology.1(1-0)F.S.Sum.Preq'Thoseholding theDVMorequivalentdegreeandConsentofInstructor.Descriptionandinterpretation ofgrosschangesintissuesfromdiseaseddomesticanimals.Studentsattenddaily(M-F) 15-to30-minutereviewofnecropsylesionspresentedbyamemberofthegraduatestaff. CBS805SeminarinPharmacology.1(1-0).S.Preq:Grad.standingandConsent ofInstructor.Presentationsanddiscussionsofpharmacologicaltopicsofcurrentinterest andimportancearemade. CBS806SeminarinCellBiology.1(1-0).ES.Preq.‘Grad.standingandConsent ofInstructor.Presentationanddiscussionsofongoingresearchandcurrenttopicsincell biology. CBS(IMM)807SeminarinveterinaryMicrobiology/Immunology.1(1-0).FS. Presentationofongoingresearchandcurrenttopicsinmicrobiology. CBS810SpecialTopics.1—3.FSSum.Preq,Sr.orgradstandingDesignedto presentneworspecialsubjectmatterwithinthescopeofpathology.veterinary microbiology,morphologyorpharmacology.Thestudiesmayincludeindependent investigations.seminarsand/orformallectures. CBS812SpecialTopicsPathology.1—4F5.Preq:ThoseholdingDill/degreeand ConsentofInstructor.Specifictopicsofstudyassignedinvariouslaboratoriesin\'ol\ed inveterinarymicrobiologyinvestigation.Studentsconductin-dcptstudiesofassigned problemareas.



CBS813SpecialTopicsLaboratoryPharmology.1-3.F,S,Sum.Preq.‘Grad. standingandConsentofInstructor.Involvementinpracticalparticipationinthenormal researchactivitiesofdifferentlaboratoriesworkinginpharmacologicalresearch. Studentspursueasemi—independentproject. CBS(IMM)816AdvancedTopicsinImmunologyandBiotechnology.1(1-0). F,S,Sum.Preq:CBS553,MB7510rConsentofInstructor.Astudyofselectedtopicsof currentinterestinimmunology/biotechnology.Anewtopicselectedeachsemesterto keeptheadvancedgraduatestudentsuptodateonthemostrecentdevelopmentsinthese fields. CBS817AdvancedTopicsinZoologicalMedicineI.2(2-0).F.Preq:Grad. standingorenrollmentinDVMcurriculumorConsentofInstructor.Selectedtopicsof currentinterestinclinicalzoologicalmedicinefocusedonmarinemammals,fish, reptiles,amphibians,waterfowl,ratites.raptorsandmedicalissuesinfree—ranging wildlife.Reviewofcurrentclinicalandbasicscienceliterature,student-leaddiscussion sessionsandparticipationinfaculty-leaddiscussions. CBS818AdvancedTopicsinZoologicalMedicineII.[(1-0).S.Preq:Grad. standingorenrollmentinDVil/IcurriculumorConsentofInstructor.Selectedtopicsof currentinterestinclinicalzoologicalmedicinefocusedonNorthAmericanhoovedstock. Africanhoovedstock,primatesandissuesinimmunology,infectiousdisease, reproductivephysiologyandendocrinology.Reviewofcurrentclinicalandbasicscience literature.student-leddiscussionsessionsandparticipationinfaculty—leddiscussions. CBS820SpecialProblems.F,S. CBS860InstrumentationinPharmacologicalResearch.2(1—4).F.Preq:BC'H 4528orCH315andgradstandingorConsentofInstructor.Theoryandapplicationsof modernscientificinstrumentationtoanalysisoftissues.bodyfluidsanddrugsin pharmacologicalresearch.Discussionofappropriateaspectsofthepharmacologicaluse ofspectroscopy.microscopy.chromatography.electrophoresis.radioisotopeusageand centrifugation. CBS861BacterialPathogenicMechanisms.2(2—0).S,All.yrsPreq:CBS332or VMM814.Discussionofprinciplesofpathogenesisandhost-responseinbacterial infectionsofanimals. CBS885DoctoralSupervisedTeaching.13.ESSumPreq.Doctoralstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. CBS890DoctoralPreliminaryExamination.1—9.F,S,SumPreq:Doctoral student.Forstudentswhoarepreparingforandtakingwrittenand/ororalpreliminary exams.
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CBS893DoctoralSupervisedResearch.1-9.F,S,Sum.Preq:Doctoralstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. CBS895DoctoralDissertationResearch.1-9.F,S,Sum.Preq:Doctoralstudent. Dissertationresearch. CBS899DoctoralDissertationPreparation.1-5.F,.S',Sum.Preq:Doctoralstudent. Forstudentswhohavecompletedallcredithour,full-timeenrollment,preliminary examination,andresidencyrequirementsforthedoctoraldegree,andarewritingand defendingtheirdissertations. CIVILENGINEERING CE200CivilEngineering,Measurements,andSurveys.3(2-3).S.Preq.‘CSC 112or114.Coreq:ST370.Planesurveying,topographicalsurveying,horizontaland verticalcurves,topographicsurveys,constructionsurveys,earthwork,routesurveying. Useofcomputerstoadjustmeasuredquantities,tocalculatecoordinatesandareas,andto locatepointsfordesigngradesandplannedroadways.Mathematicaltopicsforsurveying andconstructionincludingprobability,errorandprecision;matrixoperations;allocation theory;linearprogramming;networkanalysis;andconstraintbasedoptimization. CE201CivilEngineeringMeasurementsandSurveys.2(1-3).F,S.Preq:CSC 112or114;GC101or120.Coreq.ST370.CreditwillnotbegivenforbothCE200and CE201.Planesurveying,topographicalsurveying,horizontalandverticalcurves, topographicsurveys,constructionsurveys,earthwork,routesurveying.Useofcomputers toadjustmeasuredquantities.tocalculatecoordinatesandareas,andtolocatepointsfor designgradesandplannedroadways. CE203GlobalPositioningandGeographicalInformationSystems Applications.1(1—0).F.Preq.‘GC120.Coreq:ST370.CE,CEM,ENE,orBEmajors only.Applicationsofglobalpositioningsystemsandgeographicalinformationsystemsto civilengineeringprojects.Briefcoverageofthefundamentalconceptsofthesystems. Selectionofhardwareandsoftwareappropriateforapplications.Relevantanalysistools anddatabases. CE213IntroductiontoMechanics.3(3-0).F,S,Sum.Preq:PY205.Coreq:MA 242.NotforCEdepartmentmajors.Studyofthestateofrestormotionofbodies subjectedtotheactionofforces.Propertiesofforcesystems,freebodydiagrams, conceptsofequilibrium.kinematicsofparticles,Newton‘slaws,conservationalprinciples ofenergyofmomentuminmechanics.mechanicalvibrations.



CE214EngineeringMechanics-Statics.3(3-0).F,S,Sum.Preq:PY205.Coreq: MA242.Basicforceconceptsandequilibriumanalysis;distributedforces;centroids; momentsofinertia;applicationtostructuralelements. CE215EngineeringMechanics-Dynamics.3(3-0).F.S,Sum.Preq.‘GradeofCor betterinCE214,MA242.Kinematicsandkineticsofparticles;massflow;vibrations; planekinematicsandkineticsofrigidbodies;selectedtopicsfromthree-dimensional rigidbodydynamics.andorbitalmotion. CE260ConstructionEngineeringSystems.1(1-0)SCoreq:ST370.Creditwill notbegivenforbothCE200andCE260.Introductiontooptimizationprinciplesand techniquesforConstructionEngineers.Topicsincludesimultaneousequations,matrix mathoperations,transitionalprobabilitiesandmarkovchains,useandapplicationof LinearProgrammingtechniquesincludingallocationtheoryandthesimplexalgorithm. Dualityandsensitivityanalysis.Thetransportationproblemandoverviewsofnon; deterministicandnon-linearproblems.Simulationtechniques. CE280PrinciplesofEnvironmentalEngineering.3(3-0).F.Preq:Matriculation intoENE,MA241.CorbetterinCH201.Coreq:810125.Emphasisontypesof pollutantsandtheirfateandeffectintheenvironment.Environmentalchemistryand microbiology;ecology;waterqualityinlakes.streams,subsurfaceenvironments.and othernaturalsystems;publichealthissuesandhazardouswastemanagement. CE305TrafficEngineering.3(3-3).F,S.Preq:CE215andST370.Integrated approachtoplanning,design,andoperationoftransportationsystemswithanemphasis onhighwayandstreetsystems.Roadwaydesign,trafficoperationsandperformance,and controlsystems. CE313MechanicsofSolids.3(3—0).F,S.Sum.Preq:GradeofCorbetterinCE 214,MA242.Elementaryanalysisofdeformablesolidssubjectedtoforcesystems. Conceptsofstressandstrain;one.twoandthree-dimensionalstress-strainrelationships forthelinearelasticsolid.Staticallydeterminateandindeterminateaxialforce,torsion andbendingmembers.Stresstransformations,pressurevessels.combinedloadings. Introductiontocolumnbuckling. CE324StructuralBehaviorMeasurement.1(0—3).F,S.Preq.CE313.Carer],CE 215Theoryandapplicationofstrain,displacement,andaccelerationmeasurements. Verificationofstructuraltheories.ErrorAnalysis.Bendingofdeterminantand indeterminatebeams,twistingofcirculartubes.bucklingofcolumns,andvibrationof shearbuildings. CE325StructuralAnalysis.3(3-0).F,S,Sum.Preq.‘CSC112or114;CE313. Analysisofinternalforcesanddeformationsinstaticallydeterminatetrusses,beamsand frames.Indeterminatestructuralanalysisoftrusses,beamsandframesbyforceand displacementmethods.
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CE327ReinforcedConcreteDesign.3(3-0).F.S,Sum.Preq:CE313andCE332. Behavior,strength.anddesignofreinforcedconcretememberssubjectedtomoment. shear,andaxialforces.Introductiontothedesignofreinforcedconcretestructures. CE332MaterialsofConstruction.3(2—3).F,S,Preq:MAT200'CSC112or114; JuniorstandinginCE.Manufactureandpropertiesofmineralandbituminouscements andmineralaggregates.Mechanicalpropertiesanddurabilityofportlandcement concrete,bituminousmixtures.masonryunits.timberproducts.andmiscellaneous constructionmaterials.Materialstesting. CE342EngineeringBehaviorofSoilsandFoundations.4(3—2),F.SSumPreq CE313,Coreq:CE332.Description,identification.andengineeringclassificationof soils.Thebasicprinciplesandmechanicsofflowofwaterthroughsoils.deformation andstrengthofsoils.andtheprocessesofconsolidationandcompaction.Effectivestress concepts.stressandsettlementanalyses.andevaluationofshearstrength.Methodsof analysisandgeotechnicalengineeringdesignconcepts. CE367MechanicalandElectricalSystemsinBuildings.3(3-0)SPreq'PY208, JuniorstandinginCE,CEC,CM,0rENEIntroductiontomechanicalandelectrical systemsinbuildingconstruction.IncludesI-IVAC.lightingandelectricalsystems. focusingondesignconcepts.equipmentapplicationanddesignoftheconstruction processformodernbuildingsystems. CE374EnvironmentalEngineeringLaboratory.2(14).Preq'Junior StandinginENE,CorbetterinCE280,CH220orCH22]Experimentaltechniquesfor theanalysisofwaterandwastewaterqualityparameters;interpretationofthestatusofthe environmentbasedonmeasurementssuchasacidity.alkalinity.solids.DO.BOD.COD. platecountsandvolatileorganics. CE375CivilEngineeringSystems.3(30).ES,Preq:CSC112or114Coreq:.lL-l 3410rMA305.Abroadperspective.systematicapproachtocivilplanning.analysis. evaluationanddesignforlargescaleprojectsinconstruction.structures.transportation. waterresourcesandothercivilengineeringareas. CE381HydraulicsSystemsMeasurementsLab.[(0-3).FSSum.Coreq:CE382. Introductiontoexperimentaltechniquesfortheanalysisofhydraulicsystems: measurementofviscosity.fluidpressures.velocitydistributions.flo“rates: investigationsintothefriction,momentumtransfer.andturbulenceonfluidflow CE382Hydraulics.3(3—0).ES.Preq:CE213.JuniorstandinginCE.CECCM. ENE,0rBE.Coreq:MA341,MA305.0rST370.Fluidproperties;mass.energyand momentumconservationlaws;dimensionalanalysisandmodeling:laminarandturbulent flows;surfaceandformresistance;flowinpipesandopenchannels;elementary hydrodynamics;fluidmeasurements;characteristicsofhydraulicmachines.



CE383HydrologyandUrbanWaterSystems.3(3—0).F,S.Preq:Corbetterin CE382.ForstudentsinCE,ENE,andCEM;othersonspaceavailablebasis.Studyof engineeringhydrologyanddesignofelementsofurbanstormwatersystems.Commonly encounteredapplicationsinurbanstormwatermanagement,floodcontroland groundwaterengineering.Familiarizationwitheffectsofwatersheddevelopmenton quantityandqualityofstreamflow. CE384IntroductiontoEnvironmentalEngineering.3(3-0).F,S.Preq:CE382 andCEmajororCHE311.Overviewofenvironmentalengineeringandmannerinwhich environmentisaffectedbyhumanactivity.Physical,chemical.andbiologicalprocesses forwaterandwastewatertreatment.Municipalsolidwasteandhazardouswaste management,airpollution.environmentalchemistryandmicrobiology. CE400TransportationEngineeringProject.3(1—4).S.Preq:CE305.Integrated teamapproachtodesignofmajortransportationengineeringprojects.Professionaltopics intransportationengineeringpractice. CE401TransportationSystemsEngineering.3(3-0).F,S.Preq:CE305.Multi- modaltransportationsystems;railroads,airports,highways,andothermodes.Planning, analysis,anddesign.Fundamentalconcepts;supply,demand,flows.impacts,and networkoptimization. CE413PrinciplesofPavementDesign.3(3-0).S.Preq:CE332,342.Basic principlesofanalysis,designandperformanceofhighwayandairportpavementswith criticalevaluationofcurrentdesignandmaintenancestrategies. CE420StructuralEngineeringProject.3(2—2).F,S.Preq.‘CE327426.Planning. analysisanddesignofcompletestructuralS)stemscomposedofsteelandreinforced concrete.Professionaltopicsinstructuralengineeringpractice. CE425IntroductiontoMatrixStructuralAnalysis.3(3-0).FPreq‘CE33.7. Reviewbasicconceptsrelatedtodisplacementmethodofanalysis;deveIOpmatrix equationsforthesolutionfor2-Dbeamandframestructuresbyformulatingelementsof thestructuralstiffnessmatrixdirectly.andbyassemblingmemberstiffnessmatrices; approximatemethodsofanalysis. CE426StructuralSteelDesign.3(3—0).F.S.Sum.Preq.CE32.).Designand behaviorofstructuralsteelmembersandtheirconnectionssubjectedtomoment.shear. andaxialforces.Introductiontothedesignofsteelstructures. CE(MEA)435EngineeringGeology.3(3-0).S.Preq.’MEAIO]andJunior StandingincollegesofAgricultureandLifeSciences.Engineering.ForestResources PhysicalandMathematicalSciencesorTextiles.Applicationofbothgeologyand geotechnica]engineeringtoengineeringprojects.Illustrationsofrelevantmaterials propertiesandtechniquesutilizedindescribingsubsurfaceconditions.
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CE440GeotechnicalEngineeringProject.3(1—4).F.Preq.‘CE342,CE375. Integratedteamapproachtodesignofbuildingfoundationsinvolvingsiteselection, analysisanddesignofshallowanddeepfoundations,establishmentofperformance criteria,economicanalysis,identificationofpotentialconstructionproblemsandmatters regardingprofessionalpracticeandethics. CE443Seepage,EarthEmbankmentsandRetainingStructures.3(3—0).F,S. Preq:CE342.Reviewofshearstrengthconcepts;groundwaterhydraulics;slope stability;lateralearthpressureproblems;placementoffills. CE(MEA)456AirQuality.3(3—0).F.Preq:CE384,ST370orCE280andCE 382.Introductiontoairqualityengineeringandmeteorology.Airqualitymanagement, airqualitymeteorology,atmosphericemissionsanddispersionmodeling,andcontrol technologyprinciples. CE463ConstructionEstimating,Planning,andControl.3(2-2).F.Preq.‘CSC 112or114;JuniorstandinginCE.Overviewoftheconstructionindustry;lifecycleof constructionprojects,workbreakdownstructure,activitycostandtimeestimation, computerizedplanningandschedulingmethods,resourceleveling,time—costtradeoff; computerizedcostestimating.biddingandnegotiationstrategies;andcost/schedule controlsystems. CE464LegalAspectsofContracting.3(3-0).F.Preq:SeniorstandinginCE,or CECorCEMLegalaspectsofcontractdocuments,drawingsandspecifications;owner- engineer-constructorrelationshipsandresponsibilities;bidsandcontractperformance, Laborlaws;governmentaladministrativeandregulatoryagencies;torts;business organizations;ethicsandprofessionalism. CE465ConstructionEquipmentandMethods.3(3—0).S.Preq:CE332andCSC 112or114.Studyofconstructionoperationsasdynamicproductionprocesses. Utilizationofequipmentandotherresourcestoachievehighestlevelsofproductivity. safety,andquality.Coversawiderangeoftraditionalandstate-of-the-artconstruction methods. CE466BuildingConstructionEngineering.3(2—2).F.Coreq:CE327. Constructionprocessesforbuildingsandotherstructuresincludingcodesandstandards, structuralandarchitecturalcomponentsandsystems,formworkandbracingdesign, erectionandassemblymethods. CE469ConstructionEngineeringProject.3(1-6).F,S.Preq:CE463.Last semesterinCEMCoreq:CE464.Capstonecourseinvolvingintegratedteamapproach inthedesignoftheconstructionprocess.utilizingcomputerizedtoolsforcostestimation, planning.scheduling.processdesign,andmanagementoftwoconstructionprojects. Eachstudentalsoselectsanindividualproject.Lecturetopicsinclude:ethics, professionalism,marketing,bidpresentations,businessplanning,finance,andother appropriatetopicsbyguestspeakersfromindustry.



CE470PhysicalProcessesofEnvironmentalEngineering.3(3-0).S.Preq:CE 280,CHE225andCorbetterinCE382.Coreq.‘CE381,andMAE301orCHE315. Thefundamentalsofphysicalprocessesofmass,momentumandenergytransferinfluid systemsasappliedtoenvironmentalengineering.Examplesdrawnfromwastewater treatment,airpollution.surfaceandgroundwaterpollution.andsolidandhazardous waste. CE476AirPollutionControl.3(30).F.Preq:CHE315orMAE301,CE375, CHE225.Coreq:ST3700rCHE450.CreditforbothCE476andCE576willnotbe given.Introductiontoairpollutioncontrolfundamentalsanddesign.Fundamentals includethephysics.chemistryandthermodynamicsofpollutantformation,prevention andcontrol.Designwillincludegastreatment.processmodification,andfeedstock modification.Pollutantstobeaddressedincludesulfurdioxide,nitrogenoxides, particulatematter,volatileorganiccompounds,hydrocarbons.andairtoxics. CE477PrinciplesofSolidWasteEngineering.3(3—0).S.Preq:CE374orCE 384,SeniorStanding.Solidwastemanagementincludinggeneration.storage, transportation.processing,landdisposalandregulation.Processingalternatives includingincinerationandcomposting.Integrationofpolicyalternativeswithevaluation ofengineeringdecisions. CE480WaterResourcesEngineeringProject.3(1-4).S.Preq.’CE375andCor betterinCE382andCE383.Engineeringdesignofselectedprojectsinwaterresources engineeringinvolvinginteractionswithotherscientificandengineeringdisciplines. Discussionofethicalconductandprofessionalengineeringpractice.Projectswillinclude sitework,stormdrainage,watersupply,watertransmissionandwater—qualityissues. CE481EnvironmentalEngineeringProject.3(1-4).S.Preq.CE375,383,CE 484.Coreq.‘Twoof:CE476,CE477,CE488.Engineeringdesignofselectedprojectsin environmentalengineeringinvolvinginteractionswithotherscientificandengineering disciplines.Discussionofethicalconductandprofessionalengineeringpractice. CE484WaterSupplyandWasteWaterSystems.3(3-0}.EPreq'CE374and CE382orCHE312Elementsofthedesignofwatersupplyandwastewaterdisposal systems. CE487IntroductiontoCoastalandOceanEngineering.3(30).S.Preq:Senior standingandCE382.Introductiontotheanalysisofcivilengineeringprojectsinthe oceanandalongthecoastline.Basicwavemechanics.tides,andoceandynamicsas appliedtotheunderstandingofcoastalerosioncontrolandothermarineproblems.An optionaltwo—dayfieldtriptotheNorthCarolinaOuterBanksatanominalstudent expenseisaregularfeatureofthecourse.
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CE488WaterResourcesEngineering.3(30).S.Preq:CE375.Coreq.CE383. Extensionoftheconceptsoffluidmechanicsandhydraulicstoapplicationsinwater supply.watertransmission.waterdistributionnetworksandopenchannelstoinclude water-supplyreservoirs,pumpandpipeselection.determinateandindeterminatepipe networks,andanalysisofopenchannelswithappurtenances. CE497CurrentTopicsinCivilEngineering.14.F,S.Sum.Preq‘Permissionof Instructor.Presentationofmaterialnotnormallyavailableinregularcourseofferingsor offeringofnewcoursesonatrialbasis.Creditsandcontentdeterminedbyfaculty memberinconsultationwiththeDepartmentHead. CE498SpecialProblemsinCivilEngineering.1—4.ES.Preq'Srstanding. Directedreadingintheliteratureofcivilengineering.introductiontoresearch methodology,seminardiscussiondealingwithspecialcivilengineeringtopicsofcurrent interest. CE501TransportationSystemsEngineering.3(30).FPreq.CE305Creditfor bothCE401andCE501isnotallowed.Planningandanalysisofmulti-modal transportationsystemsincludingrailroads.airports.highwaysandothermodes.Supply. demand.flows,impactsandnetworkoptimization.Completionoftermpapersand projectsforstudentstakingcourseforgraduatecredit. CE502TrafficOperations.3(3-0).F.Alt.yrs.Preq.‘CE305.Highwaycapacity: trafficcontrolsystems;intelligentvehicle/highwaysystems;andotheradvancedtopics. CE503HighwayDesign.3(3-0)SAlt.yrs.(odd).Preq.CE305.Corridor selection;highwayalignment;designofroadsides.intersectionsandinterchanges. CE504AirportPlanningandDesign.3(3-0).F,Alt.yrs.(even).Freq.CE305 Analysis.planninganddesignofairtransportationfacilities. CE505AdvancedAirportSystemsDesign.3(3—0).S,Alt.l'rs.(odd).Preq'CE 504.Planning.designandoperationofcomponentsoftheU.S.airtransportation5)stem withspecialemphasisonforecastingandanalysistechniquesusedatmajorairports. CE509HighwaySafety.3(3-0).S,Alt.Yrs.(even).Preq:CE305Coreq:ST3'0or equivalent.Methodstoreducecollisionsandinjuriesonhighways.Identifyingpromising locations.choosingappropriatecountermeasures.andevaluatingpastprojects. Understandingtheinstitutionalcontextandestablishingappropriatehighwaydesign standards. CE521StructuralModels.3(3—0).FPreq:CE425or436.Dimensionalanalysis andstructuralsimilitude.indirectanddirectmodels.modelmaterialsandexperimental techniques,individualprojectinstructuralmodelanalysis.



CE522TheoryandDesignofPrestressedConcrete.3(3~0).FPreq:CE327. Principlesandconceptsofdesigninprestressedconcreteincludingelasticandultimate strengthanalysesforflexure.shear,torsion,bondanddeflection.Principlesof concordancyandlineartransformationforindeterminateprestressedstructures. Applicationofpre-stressingtotanksandshells. CE523TheoryandBehaviorofSteelStructures..S.Preq,CE426. Theoryandbehaviorofsteelstructuresleadingtothedevelopmentofdesign requirementscontainedincurrentspecifications;llexural.torsionalandflexural-torsional bucklingofcolumns;plasticanalysisofbeamsandframes;lateral—torsionalbucklingof beams;stabilityandstrengthofflatplates:beam-columns. CE524AnalysisandDesignofMasonryStructures.3(30),S..lll.)rs.Freq.CE 32"Theoryanddesignofmasonryarches.culverts.dams.foundationsandmasonry wallssubjectedtolateralloads. CE(WPS)528StructuralDesigninWood.3(3-0).S.Preq.CE325.Behavior. strengthanddesignofwoodstructuralmemberssubjectedtomoment.shearandaxial forces.Designofconnectionsandintroductiontodesignofwoodstructuralsystems. CE537ComputerMethodsandApplications.3(3—0).F.Preq.‘CE375, Computationalapproachestosupportcivilplanning.analysis.evaluationanddesign. Applicationstovariousareasofcivilengineering.includingconstruction.structures. transportationandwaterresources. CE538InformationTechnologyandModeling.3(3—0).F,S.Preq:CE375. Computingresearchandadvancedtechnologiesofinteresttocivilengineers.Issuesinthe designanddevelopmentofengineeringsoftwaresystemsandengineeringmodelingof structures.assemblies.processesandphenomena.Additionaltopicsfromthemiost predominantandrecentdevelopmentsandadvancesincivilengineeringcomputing. CE548EngineeringPropertiesofSoilsI.3(2-3).F.Preq:CE342,Significant soilpropertiesinearthworkengineering.includingsoilelasticityandsoilmineralogy. hydraulicconductivity.stress—strainrelationsandshearstrength.compressibilityand compaction.Laboratoryworkincludingplasticity.triaxialcompression.permeability. consolidationandcompactiontests. CE549SoilandSiteImprovement.3(3-0).S.Preq:CE342.Principlesanddesign methodologiesfortechniquesrelatedtodensification.includingdynamiccompaction. vibro-compactionandcompactiongrouting;drainage.includingwickdrains.horizontal drainsanddewatering;physicalandchemicalmodification.includingadmixtures. chemicalandcementgrouting.soilmixing.jetgroutingandsoilfreezing;anduseof inclusions.includingstonecolumns.soilnailing.andmetaandgeosynthetic reinforcement.

CE561ConstructionProjectManagement.3(3—0).Every3rdsemester.Preq.‘CE 463.Constructionprojectmanagementandcontrolusingnetworkbasedtools,time— inoneyanalysisandotherquantitativeandqualitativetechniques.Planningand scheduling,criticalpath.lead-lag.resourceallocation.uncertainty.cashflowand paymentscheduling,changeorders,projectacceleration,coordinationand communication,recordkeeping.Emphasisoncomputer-basedtechniques. CE564LegalAspectsofContracting.3(3-0).F.Preq:Grad.standing,Credilfor bothCE464andCE564isnotallowed.Legalaspectsofcontractdocuments.drawings andspecifications;owner-engiricer-constructorrelationshipandresponsibilities;bidsand contractperformance;laborlaws;governmentaladministrativeandregulatoryagencies; torts;businessorganizations:ethicsandprofessionalism;analysisofcurrenttopicsand issues.Investigationofrecentstatuteandcaseimplications. CE57]TheoryofWaterandWasteTreatment.3(3-0).S.Preq.‘CE574.Basic physicalandchemicalprocessesunderlyingwaterandwastetreatment,includingmass transfer.equilibria.kineticsandflowthroughporousmedia. CE572DesignofWaterandWastewaterFacilities.3(3-0).S.Preq:CE571. Theoryanddesignofwaterandwastewatertreatmentplants. CE574ChemistryandMicrobiologyforEngineers1.3(3—0).F.Preq.‘CE384. Fundamentalaspectsofinorganicchemistry.biochemistryandmicrobiologypresented andrelatedtoproblemsofsurfaceandgroundwaterpollution.refusedecompositionand waterandwastewatertreatment.Buffering,alkalinity.solubility,oxidationreduction. microbialdiversityandecology,andenergyconservationandgrowthrequirementsin bacteria. CE576EngineeringPrinciplesofAirPollutionControl.3(3-0).FPreq.’CE 375;CE470CHE3150rMAE301;orequivalentcourses.Coreq:ST5ll0rST5l5or equivalentcourse.CreditforbothCE476andCE576isnotallowedIntroductiontoair pollutioncontrolfundamentalsanddesign.Fundamentalsincludingphysics.chemistry andthermodynamicsofpollutantformation,preventionandcontrol.Designincludinggas treatmentandprocessandfeedstockmodification.Addressedpollutantsincludingsulfur dioxide.nitrogenoxides.particulatematter,volatileorganiccompounds.hydrocarbons andairtoxins.Investigationofcurrentresearch. CE577EngineeringPrinciplesofSolidWasteManagement.3(3—0).F.Preq:CE 384Solidwastemanagementincludinggeneration.storage.transportation.processing, landdisposalandregulation.Processingalternativesincludingincinerationand composting.Integrationofpolicyalternativeswithevaluationofengineeringdecisions. Investigationofcurrentresearch.



CE580FlowinOpenChannels.3(3-0).EPreq.‘CE382Theoryandapplications offlowinopenchannels.includingdimensionalanalysis,momentum-energyprinciple, graduallyvariedflow,high-velocityflow,energydissipaters.spillways,waves.channel transitionsandmodelstudies. CE583EngineeringAspectsofCoastalProcesses.3(3—0)S.Preq:CE382or equivalent.Coastalenvironment,engineeringaspectsofmechanicsofsediment movement,littoraldrift.beachprofiles.beachstability,meteorologicaleffects.tidal inlets.inletstability.shoaling,deltas,beachnourishment.mixingprocesses.pollutionof coastalwaters,interactionbetweenshoreprocessesandman-madestructures,case studies. CE584HydraulicsofGroundWater.3(30).FPreq:CE382.Introductionto groundwaterhydraulicsandhydrology,Hydrologiccycle.basicgroundwaterhydraulics. numericalsolutionofgoverningequations.groundwaterhydrologyofNorthCarolina. vxelldesignandconstruction.flownetdevelopment,andgroundwatercontamination sources. CE586EngineeringHydrology.,S.Preq.CE383.Hydrologicprinciples underlyingproceduresforsurfacewatermodeling;applicationsofcommonhydrologic modelstoactualwatersheds CE588WaterResourcesEngineering.3(30).EPreq.’CE382.Extensionof conceptsoffluidmechanicsandhydraulicstoapplicationsinwatersupply,water transmission.waterdistributionnetworksandopenchannelstoincludewater-supply reservoirs,pumpandpipeselection,determinateandindeterminatepipenetworks.and analysisofopenchannelswithappurtenances. CE590SpecialTopicsinCivilEngineering.1-3.ES.Neworspecialcourseon recentdevelopmentsinsomephaseofcivilengineering.Specifictopicsandprerequisites identifiedforeachsectionandvariedfromtermtoterm. CE591SpecialTopicsinCivilEngineeringComputing.1-3.ES.Neworspecial courseonrecentdevelopmentsinsomephaseofcivilengineering.Specifictopicsand prerequisitesidentifiedforeachsectionandvariedfromtermtoterm. CE592SpecialTopicsinConstructionEngineering.1—3.F,S.Neworspecial courseonrecentdevelopmentsinsomephaseofcivilengineering.Specifictopicsand prerequisitesidentifiedforeachsectionandvariedfromtermtoterm. CE593SpecialTopicsinGeotechnicalEngineering.1—3.ES.Neworspecial courseonrecentdevelopmentsinsomephaseofcivilengineering.Specifictopicsand prerequisitesidentifiedforeachsectionandvariedfromtermtoterm.
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CE594SpecialTopicsinStructuresandMechanics.1-3.ES.Neworspecial courseonrecentdevelopmentsinsomephaseofcivilengineering.Specifictopicsand prerequisitesidentifiedforeachsectionandvariedfromtermtoterm.

‘

CE595SpecialTopicsinTransportationEngineering.1—3.ES,Neworspecial courseonrecentdevelopmentsinsomephaseofcivilengineering.Specifictopicsand prerequisitesidentifiedforeachsectionandvariedfromtermtoterm. CE596SpecialTopicsinWaterResourceandEnvironmentalEngineering.] ES.Neworspecialcourseonrecentdevelopmentsinsomephaseofchilengineering. Specifictopicsandprerequisitesidentifiedforeachsectionandvariedfromtermtoterm. CE601CivilEngineeringSeminar.[(1—0).ESPreq'CE503Discussionsand reportsofsubjectsincivilengineeringandalliedfields. CE602SeminarinCivilEngineeringComputing.[(1—0)FS.Discusstonsand reportsofsubjectsincivilengineeringandalliedfields. CE603ConstructionEngineeringSeminar.[(1U).ES.Discu5sionsandreports ofsubjectsincivilengineeringandalliedfields. CE604GeotechnicalEngineeringSeminar.[(1-0).ES.Discussionsandreports ofsubjectsincivilengineeringandalliedfields. CE605StructuresandMechanicsSeminar.1(10)FS.Discussionsandreports ofsubjectsincivilengineeringandalliedfields. CE606TransportationEngineeringSeminar.[(1-0).ES.Discussionsand reportsofsubjectsincivilengineeringandalliedfields. CE607WaterResourceandEnvironmentalEngineeringSeminar.[(1-0).F,S. Discussionsandreportsofsubjectsincivilengineeringandalliedfields. CE635AdvancedReadinginCivilEngineering.1-3ES.Preq:Grad.standing. Directedreadingofadvancedtopicsinsomephaseofcivilengineering. CE675CivilEngineeringProjects.1—6.F,SSum.Research-ordesign-oriented independentstudyandinvestigationofaspecificcivilengineeringtopic.culminatingin finalwrittenreport. CE685Master'sSupervisedTeaching.1—3,F,S,Sum.Preq:Master'sstudent Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment.observeandprovidefeedbacktothestudentduringthe teachingassignment.andevaluatethestudentuponcompletionoftheassignment.



CE693Master'sSupervisedResearch.1—9.F,S,Sum.Freq:Master'sstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. CE695 research.

Master'sThesisResearch.1-9.F,S,Sum.Preq:Master’sstudent.Thesis

CE699Master'sThesisPreparation.1-3.ESSNm.Preq.‘Master’sstudent.For studentswhohavecompletedallcredithourrequirementsandfull-timeenrollmentfor themaster‘sdegreeandarewritinganddefendingtheirthesis. CE701UrbanTransportationPlanning.3(3-0)5.Alt.l'rs,(0a’d).Preq:CE501 Planninganddesignofurbantransportationsystemsasrelatedtocomprehensiveurban planning;principlesoflanduseplanning.urbanthoroughfareplanningandregional planning CE702TrafficFlowTheory.3(3-0),F,Alt.Yrs.(odd).Preq.‘CE502.Coreq'ST 70orequivalent.Streamflow,shockwave.queuing.andothermacroscopictheories;car following.gapacceptance.andothermicroscopictheories;distributionsoftrafficstream parameters;buildingtrafficsimulationmodels. CE705IntelligentTransportationSystems.3(3-0).F,Alt.Yrs.(even).Preq:CE 501andCE502.IntelligentTransportationSystems(ITS)planningandhumanfactor elements;applicationofmonitoring.communicationsandinformationdissemination technologiestotransportationsystems;advancedtrafficmanagementforfreewayand arterialsystems;travelerinformationandpublictransportationsystems;automated vehicleandhighwaysystems.ITSeValuationmethodsandmodels. CE706AdvancedTrafficControl.3(3—0).S.AltYrs.(even).Preq:CE502 Advancedsignalizedtrafficcontrolmethodsatintersections.arterialsandnetworks. Applicationsofmathematicaloptimizationtechniquestosignaltimingandcoordination. Useoftrafficsimulationandoptimizationmodelsforsignalevaluationanddesign. Roundaboutanalysisanddesign. CE714StressWaves.3(3-0).F,Alt.Yrs.Preq.‘MA301;CE313orPY4110rNM 4010rMEA351.Theoryofstresswavesinsolids.Originsandnatureoflongitudinal transverseandsurfacewavesoriginatingatanimpactsiteorfromothertransient disturbances.Determinationofstresses,particlevelocities.wavevelocities.Wave interactionwithotherwavesandwithboundariesanddissimilarmaterials.Modern instrumentationandseismicrefractionexploration. CE715AdvancedStrengthofMaterials.3(3-0).F.Preq:CE313orMAE314. Stressesandstrainsatapoint;rosetteanalysis;strengththeories,stressconcentrationand fatigue,torsionandunsymmetricalbendingofopenandclosedsections;inelastic, compositeandcurvedbeams;energymethods;sheardeflections.

CE717TheoryofPlatesandShells.3(3-0).FPreq:CE713orCE715.Small andlargedeflectiontheoriesofthinplates:membraneanalysisofshells.Discussionand illustrationofvariousmethodsofanalysisbyproblemsofpracticalinterest. CE718PlasticityandLimitAnalysis.3(3-0).S,Alt.Yrs.Preq.‘CE713or715. Stress-strainraterelationshipsandtheoremsoflimitanalysisandShakedowninplastic solids.Applicationtocollapseloadcalculationsinarches,rings,platesandaxisymmetric shells.Introductiontoslip-linefieldtheoryofplaneplasticflowandtodynamiclimit analysis. CE719FiniteDeformationofMaterialsI.3(3—0).F,Alt.Yrs.Preq:CE713,MA 512.Applicationofprinciplesofclassicalcontinuummechanicstostudyoflarge deformationofsolidmaterials.Finitestraingeometryandkinematics,work-conjugate stressandstress—ratemeasures.rotatingreferenceframes,localbalancelawsandjump conditions.Constitutiveequationsofnonlinearlyelasticandinelasticbehavior,general theoremsforrate-typeboundaryvalueproblems,conditionsforbifurcationofsolution. CE720MatrixandFiniteElementStructuralAnalysisI.3(3—0).F.Preq:CE 425Developmentofstiffnessmethodofanalysisusingbarandbeanelements;solution ofsymmetric-bandedsimultaneousequations;displacementandshapefunctionsforbar andbeamelements;introductiontofiniteelementmethodusingconstantstraintriangle and4-and8-nodeisoparametricelements.Developmentofcomputerprogramsateach stage. CE721MatrixandFiniteElementStructuralAnalysis.3(3-0).SPreq:CE720. Advancedtopicsinmatrixstructuralanalysisandfiniteelementmethod.Introductory reviewofthemethod,isoparametricquadrilateralelementandthree-dimensional elements.Energymethodsandconvergencecriteria.Higherorderelements. Isoparametricbeamandplantelements,shearlocking.Isoparametriccurvedbeamand shellelements.Axisymmetricelements,Fourierseriesloadanddisplacement representation.Analysisofsystemswithgeometricandmaterialnonlinearities. CE722StructuralDynamics.3(3-0).S.Preq:CE425.Analysisofsingleand multi-degree-of-freedomstructuressubjectedtovarioustypesofexcitationsandinitial conditions.Computationalaspectsofdynamicanalysis.Introductiontoapproximate methodsofanalysis. CE723AdvancedStructuralDynamics.3(3-0).F,Alt.Yrs.Preq.’CE722.Finite elementformulationofequationsofmotion;advancedanalysistechniquesfordiscrete parametersystems;investigationofdamping;analysisofcontinuoussystems; applicationstocivilengineeringstructures. 44



CE724ProbabilisticMethodsofStructuralEngineering.3(30).F,Alt.Yrs. Preq:MA421.Applicationofprobabilitytheoryandstochasticprocessestostudysafety ofstructures.Fundamentalsofprobabilitytheoryandstochasticprocesses;probabilistic modelingsofstructuralloadings,materialpropertiesandrisk.Reliabilityanalysisof structures:reliability-baseddesigncriteria.Randomvibrationofsimplestructures:safety analysisofstructuresunderdynamicloads. CE725EarthquakeStructuralEngineering.3(3—0)S.Freq:CE722.Effectsof earthquakesonstructuresandofdesignofstructurestoresistearthquakemotions; earthquakemechanismsandgroundmotions:responseofstructurestoearthquake motions;behaviorofmaterials,structuralelementsandassemblagessubjectedto earthquakes:principlesofearthquake-resistantdesignpractice;soil-structureinteraction; andspecialtopics. CE726AdvancedTheoryofConcreteStructures.3(3-0),S.Preq.CE322. Inelastictheoryofstructuralconcretemembersunderflexure.axialload.combined flexureandaxialcompression,shearandtorsion.Yieldlinetheoryofslabs.Limit analysisofbeamsandframesofreinforcedandprestressedconcrete. CE737Computer-AidedEngineeringSystems.3(3-0).S.Preq.CE537or538. Designandimplementationissuesforbuildingreal—worldcomputer—aidedengineering systems.Engineeringdatamodeling;datadefinition,queryandmanipulation methodologies;applicationprograminterfaces;problem-orientedlanguagesandsoftware supervisors;andknowledge—basedsystemstosupportengineeringdesignanddecision making. CE741AdvancedSoilMechanics.3(3-0).F.Preq:Grad.standing.Theoriesof soilmechanics;failureconditions;mechanicalinteractionbetweensolidsandwater,and problemsinelasticityandplasticitypertainingtoearthworkengineering. CE742AdvancedSoilMechanics.3(3-0).F.Preq.‘Grad.standing.Theoriesof soilmechanics;failureconditions;mechanicalinteractionbetweensolidsandwater,and problemsinelasticityandplasticitypertainingtoearthworkengineering. CE744FoundationEngineering.3(3-0).S.Preq:CE342.Subsoilinvestigations; excavations;designofsheetingandbracingsystems;controlofwater;footing,grillage andpilefoundations;caissonandcofferdammethodsofconstruction. CE746DynamicsofSoilsandFoundations.3(3-0).S.All.Yrs.Preq:CE742. Applicationofvibrationandwavepropagationtheoriestosoilmedia;reviewofexisting experimentaldataandempiricalproceduresforanalysisoffoundationvibrations, predictionofsoilresponsestoimpulseloads,dynamicpropertiesofsoilsandmethodsfor theirdetermination,designproceduresforfoundationsubjectedtodynamicforces.
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CE751TheoryofConcreteMixtures.3(3-0).F.Preq:CE332ln-depthstudyof theoryofportlandcementconcretemixturesincludingtypesandpropertiesofportland specialcements;chemicalreactions;briefexaminationofhistoryofmixturedesign: detailedstudyofcurrentdesignmethods;propertiesoffreshandhardenedconcretes: strength—age—curingrelationships;durability:admixtures:specialconcretes:production andqualitycontrol. CE753AsphaltandBituminousMaterials.3(2—3).SPreqCE332Indepth studyofpropertiesofasphaltsandtarsforuseinwaterproofingandbituminousmaterials andtheoriesofdesignofbituminousmixturesforconstructionandpavingusesincluding t)pesandpropertiesofasphaltcements.cutbacks.emulsions.blounasphaltsandtars: briefexaminationofhistoricalde\elopments:detailedstudyofpropertiesanddesignof bituminousmixtures;andcurrentresearch.Laboratorywork:standardtestsonasphalts. tarsandroadoils;design.manufactureandtestingoftrialbatches:andcurrentresearch techniques. CE755HighwayPavementDesign.3(30)FPreq'CE342.Theoreticalanalysis anddesignofhighwaypavementswithcriticalevaluationofcurrentdesignpractices. Pavementmaterialscharacterization;stressesandstrainsinpavements;traffic consideration;pavementperfomiancemodels;andactualthicknessdesignofpavements usingdifferentmethodologies. CE757PavementManagementSystems.3(3-0).S,Alt.Yrs.Preq:CE"35. Fundamentalconceptsinprocessofpavementmanagementatbothnetworkleveland projectlevel.Distressidentificationandevaluation;conceptsandmethodsfor rehabilitationandmaintenancetechniques;nondestructivetestingofpavements; performancepredictionmodels;andprinciplesofprioritization/optimization. CE759InelasticBehaviorofConstructionMaterials.3(3-0).5,Alt,Yrs.Preq. CE713&715orCE72].Applicationofprinciplesoflinearandnonlinear viscoelasticity,fracturemechanicsanddamagemechanicstomodelinginelasticbehavior ofconstructionmaterials.Mechanicalanalogoftime-dependentresponse;linearand nonlinearelastic-viscoelasticcorrespondenceprinciples;time-temperaturesuperposition; stressintensityfactor;energyreleaserate;J-integral;andcontinuumdamagemechanics. CE761DesignofTemporaryStructures.3(3-0),S.Alt.yrs.Preq:CE322orCE 744orCE766orequivalent.Computer-basedanalysisoftemporarystructuresin constructionandtheirdesign,safetyandcontrol.Emphasisonconcreteformwork. falsework,earthsupport,cofferdams,underpinning,lifiingandrigging. CE762ConstructionProductivity.3(30).ForS.Preq:CE463orequivalent. Methodsofcollecting,assemblingandanalyzingconstructionproductivitydatainorder toincreaseconstructionproductivity.Applicationsofmethodsimprovementtechniques suchastime-lapsephotography,flowcharts,processchartsandtimestandardsto improvementofconstructionproductivity.Safetyandhumanfactorsinconstructionand theirrelationtoconstructionproductivity.



CE763MaterialsManagementinConstruction.3(3-0).Every3rdsem.Preq:CE 463,CE465.Fundamentalconceptsandmethods;constructionspecificmodelsfor integratedmaterialsmanagement;computerusage;vendoranalysisand“best-buy;” materialsrequirementplanningandcontrol;managementofmaterialwaste;automated materialstracking;materialshandling;studyofcurrentissues;developmentofpractical solutiontoareal-worldproblem. CE765ConstructionEquipmentSystems.3(3-0).S.Alt.yrs.Preq:CE761or 762orequivalent.Analysisofheavyconstructionprocessesassystemsinorderto optimizetheselectionandemploymentofconstructionequipment.Considerationsin systemdesign.costandproductivityestimation,operationalprocedures,safetyand maintenance.Computerapplicationsutilizinganalyticalandsimulationtechniques. CE766BuildingConstructionSystems.3(3-0}.ForS.Preq:CE466orCE327 orgrad.standinginARC.Constructionengineeringofconventionalandindustrialized buildingsystems.Emphasisinareasofstructuralsystemsutilizingcast-in-placeconcrete, precastconcrete.prestressedconcrete,structuralsteel,cold-formedsteel,masonry, timber.compositeandmixedmaterials.Mechanismsforresistingandtransmittingloads. detailing,fabrication.transportation,erection.stability,shoring,qualitycontroland integrationofservicesystems. CE769AutomationandRoboticsinCivilEngineering.3(3-0).Ever)3rdsem. Preq:CE763orequivalent.Conceptsofautomationindesign,planning,construction andmaintenanceofcivilstructures.Designofficeautomationasatooltocreatea computer-integratedengineeringsystem.Intelligentprocessplanningtolinkdesignwith fabricationandconsn'uction.Criticalrobottechnologies.Patternrecognitionand architecturesforadaptivecontrol. CE771AdvancedWaterandWasteTreatment:PrinciplesandDesign.3(3—0). 5.Alt.oddyrs.Preq:CE571.Theoryanddesignofphysiochemicalprocessesincluding adsorption.ionexchange,membranetreatmentandgastransferprocesses. CE773HazardousWasteManagementandTreatment.3(3—0).F.Preq'CE371 orCE572.Newconceptsandregulationsaswellasemergingtechnologiesandpractices applicabletocharacterizing,managing.recovering.reusing.treatinganddisposing industrialhazardouswastes. CE774ChemistryandMicrobiologyforEngineers[1.3(3-0)SCorcqCE574 Microbiologicalandchemicalprinciples.includingapplicationsofenergetics. stoichiometry.genetics.biodegradationmechanisms.kineticsmodels.andapplied microbialecology.
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CE775ModelingandAnalysisofEnvironmentalSystems.3(3-0).F.Preq:CE 375andCE382orequivalent.Movementandfateofpollutantdischarges.Development andapplicationofanalyticalsolutionsandnumericalmodels.Roleofthesemodelsin planningandmanagement.Mathematicalprogrammingmodels.Alternativemanagement strategies:directregulation,chargesandtransferabledischargepermits.Multiple objectives:cost,equityandcertaintyofoutcome. CE776AdvancedWaterManagementSystems.3(3-0).S,Alt.Yrs.Preq.‘CE 375,CE775.Applicationofsystemsanalysismethodstodesign,analysisand managementofwaterresourcesandenvironmentalengineering. CE781BehaviorandAnalysisofOceanStructures.3(3-0).S,Alt.Yrs.Preq:CE 722.Introductiontolinearandrandomwaterwaves,analysisofwaveforcesonsmall bodies,analysisofwaveforcesonlargebodies,responseofoffshorestructurestowaves andearthquakeloadings,mooringdynamics. CE782CoastalHydrodynamics.3(3-0).F.Preq:CE382orequivalent.Surface gravitywaves,solitarywaves,longwaves,impulsivelygeneratedwaves,flowininlets andestuaries,stormsurge,waverefractionanddiffraction,harboroscillations. CE783DesignofCoastalFacilities.3(3-0).F.Preq.’CE782andCE783.Types andfilnctionsofcoastalstructures,computationofwaveforcesoncoastalstructures, waveuprush,shoreprotectionagainstwavesandstorms,planninganddesignof navigationchannels,portdevelopment,harbordesign,dredgingtechnology,planningand designofoffshoreplatforms,technologyofdisposalofwastesandheateddischarge, considerationofenvironmentaleffectsofwastedisposal. CE784GroundWaterContaminantTransport.3(3-0).S.Preq:CE574and 584.Introductiontomovementandattenuationofcontaminantsinthesubsurface. Commoncontaminantsources;advectionanddispersion;numericalmodelingof contaminanttransport;chemicalandbiologicalprocessesinthesubsurface;andground waterrestorationtechnology. CE785UrbanStormwaterManagement.3(3-0).F.Preq.‘CE383.Stormwater managementinurbanareasemphasizingquantitativeproblemsinflooding,sedimentation andwaterquality.Reviewandextensionofdesignconceptsinvolvingchannelsand impoundments.Surveyofhydrographicfomiationtechniquesandexaminationof commonhydrologicmodels.Casestudiesofurbanizingwatersheds. CE790AdvancedTopicsinCivilEngineering.13ES.Neworspecialcourseon advancedde\clopmentsinsomephaseofcivilengineering.Specifictopicsand prerequisitesidentifiedforeachsectionandvariedfromtermtoterm. CE791AdvancedTopicsinCivilEngineeringComputing.1—3ES CE792AdvancedTopicsinConstructionEngineering.[—3.FS.



CE793AdvancedTopicsinGeotechnicalEngineering.[—3.ES. CE794AdvancedTopicsinStructuresandMechanics.l3.ES. CE795AdvancedTopicsinTransportationEngineering.13.ES. CE796 [-3ES.

AdvancedTopicsinWaterResourceandEnvironmentalEngineering.

CE801AdvancedCivilEngineeringSeminar.[(1-0) reportsofsubjectsincivilengineeringandalliedfields.

F,S.Discussionsand

CE802AdvancedCivilEngineeringComputerSeminar.1(1-0).PS, CE803AdvancedConstructionEngineeringSeminar.1(1—0)F,S. CE804AdvancedGeotechnicalEngineeringSeminar.[(1-0).F,S. CE805AdvancedStructuresandMechanicsSeminar.1(1—0).F,S. CE806AdvancedTransportationEngineeringSeminar.[(1-0).F,S. CE807 0)ES.

AdvancedWaterResourceandEnvironmentalEngineeringSeminar.1(1-

CE839AdvancedReadinginCivilEngineering.[-3.F,S,Sum.Preq:Grad. standing.Directedreadingofadvancedtopicsinsomephaseofcivilengineering. CE885DoctoralSupervisedTeaching.1—3.F,S,Sum.Preq.’Doctoralstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. CE890DoctoralPreliminaryExamination.1-9.F,S,Sum.Preq:Doctoralstudent. Forsmdentsdwhoarepreparingforandtakingwrittenand/ororalpreliminaryexams. CE893DoctoralSupervisedResearch.[-9.F,S,Sum.Preq:Doctoralstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. CE895DoctoralDissertationResearch.[-9.F,S,Sum.Preq:Doctoralstudent. Dissertationresearch.
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CE899DoctoralThesisPreparation.13F,S.Sum.Preq'Doctoralstudent.For studentswhohavecompletedallcredithour.full-timeenrollment.preliminary examination.andresidencyrequirementsforthedoctoraldegree.andarewritingand defendingtheirdissertations. COLLEGEOFFORESTRESOURCES CFR110ForestResourcesScholarsForum.0(2—0)ESEnrollmentlimitedto participantsintheScholarsProgram. CFR111ForestResourcesScholarsForum.0(20),F,SInterdisciplinaryseminar serieswithpresentationsbydistinguishedfacultymembersandexpertsdrawnfrom technical.academic.businessandgovernmentcommunities.Discussionsofmajorpublic issuesandtopicsofcontemporaryconcern. CFR134ComputersinNaturalResources.1(0—3),17,5Freshmenandfirst semestertransferstudentsonly.Forestry.woodscience.recreation.andnaturalresource computerapplicationsandexercisesusingwordprocessing.spreadsheets.anddatabase managementprograms.Introductiontomicrocomputeroperatingsystems.specific applicationpackages,andBASICcomputerlanguage. CFR210ForestResourcesScholarsForum.0(20),ESEnrollmentlimitedto participantsintheScholarsProgram.Interdisciplinaryseminarserieswithpresentations bydistinguishedfacultymembersandexpertsdrawnfromtechnical.academic.business andgovernmentcommunities.Discussionsofmajorpublicissuesandtopicsof contemporaryconcern. CFR211ForestResourcesScholarsForum.0(2-0).F,S.Enrollmentlimitedto participantsintheScholarsProgram.Interdisciplinaryseminarserieswithpresentations bydistinguishedfacultymembersandexpertsdrawnfromtechnical.academic,business andgovernmentcommunities.Discussionsofmajorpublicissuesandtopicsof contemporaryconcern. CFR490SeniorHonorsSeminar.2(2-0).S.Preq:4credithoursofIndependent Study.Oralpresentationsoftheresultsoftheseniorhonorsprojects.Additionalspecial seminarsandgroupdiscussionstoenrichandbroadenstudentperspectives. CHEMISTRY CH100ChemistryandSociety.4(4-0),F,S,Sum.CreditisnotallowedforCH100 ifstudenthaspriorcreditforCH101.Awarenessandunderstandingofchemistryin everydaylifeforthenon-sciencestudent.Non-mathematicaltreatmentofessential fundamentalconcepts.Emphasisonpracticalapplicationsofchemistrytoconsumer affairs,energy,medicine,food,sports,andpollution.



CH101Chemistry-AMolecularScience.3(3-1).F.S,Sum.Preq:OneYearof HighSchoolchemistryorcompletionofCH111withgradeofC-orbetter,"and eligibilityforMA107.Coreq:CH102.Afundamentalstudyofmolecularbonding. structure.andreactivity.Principlesofatomicstructure,ionicandcovalentbonding, reactionenergetics,intermolecularforces,precipitationreactions,acid/basereactions. oxidation/reductionprocesses,andintroductionstoorganicandinorganicchemistry. CH102GeneralChemistryLaboratory.1(0—3).F.S.Sum.Coreq.‘CH101. LaboratoryexperiencetoaccompanyCH101.Introductiontobasiclaboratory equipmentandskills.Emphasisongravimetricandvolumetrictechniques. CH106ComputerApplicationsinChemistryI.1(0-3).F.Preq:CHmafor. Coreq:CH101.AsupplementtoCH102laboratory.forchemistrymajors.An introductiontotheuseofcomputersinchemistryfordataanalysis.graphicaldata display.reportpreparation.andbibliographicsearching. CH108ComputerApplicationsinChemistryII.1(0—3).S.Preq:CH106.CH major.Coreq:CH201.AsupplementtoCH202laboratory.forchemistrymajors.The useofcomputersinmathematicalmodelingofchemicalconcepts;applicationsof computergraphicstostructuredrawing.molecularmodeling.andscientificillustration. CH111PreparatoryChemistry.3(3-0).ES.CreditforCH111isnotallowedifa studenthaspriorcreditinCH101CreditforCH111doesnotcounttowards graduationforstudentsincurriculathatrequireCH101.PreparationforCHIOI. Reviewofmaintopicsfromhighschoolemphasizingnomenclature.vocabulary.the periodictableandproblemsolving.Emphasisonmathematicalskills.datahandling. reactiontypes.stoichiometryandsolutions. CH20]Chemistry-AQuantitativeScience.3(?0).FSSum.Preq:CH101with gradeC-orbetterandeligibilityforAM121orhigher.('oreq:CH202.Detailed quantitativeaspectsofsolutions,solutionstoichiometry.thermodynamics.chemical equilibrium.acid-baseequilibria.solubilityequilibria.electrochemistry.chemical kineticsandnuclearchemistry. CH202QuantitativeChemistryLaboratory.1(03).F,S.Sum.Preq:CH101.CH 102.Coreq:CH201.LaboratoryexperiencetocomplementCH201.Experimental explorationofthermodynamic,kineticandelectrochemicalbehavior. CH211AnalyticalChemistry1.3(3-0).S.Preq:CH108.Coreq.CH212andFY 208.CreditnotallowedforbothCH211andCH315.Methodsofquantitativeanalysis basedonsolutionchemistry.potentiometr).coulometry.chromatography.andmolecular absorptionandfluorescencespectroscopy.Statisticsofmeasurementprecision.
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CH212AnalyticalChemistryLaboratoryI.1(0-3).S.Coreq.‘CH211. Laboratoryexperimentsinvolumetricanalysis,ionselectiveelectrodes,potentiometry, molecularabsorptionandfluorescencespectroscopy,acid/basechemistry,andcomputer applications.Precision,accuracy,andstatisticalanalysisemphasized. CH220IntroductoryOrganicChemistry.4(3-3).F,S,Sum.Preq.‘CH201.Credit isnotallowedforbothCH220andCH221.Aone—semestercourseinthefundamental principlesoforganicchemistry.Preparation,reactions,andphysicalpropertiesof alkanes.cycloalkanes,alcohols,alkylhalides,aromaticcompounds,aldehydes,ketones, organicacids.acidderivatives.andamines. CH221OrganicChemistryI.4(3-3).ESSum.Preq:CH101.Creditisnot allowedforbothCH220andCH221.Firsthalfoftwo-semestersequenceinthe fundamentalsofmodernorganicchemistry.Structureandbonding,stereochemistry, reactivityandsynthesisofcarboncompounds.Detailedcoverageofaliphatic hydrocarbons.alcohols,ethers.andalkylhalides.Introductiontospectraltechniques. CH223OrganicChemistryII.4(3—3).F.S,Sum.Preq:CH221.Secondhalfofa two-semestersequenceinmodernorganicchemistry.Continuationofmechanistic approachtoreactionsandsynthesisoforganiccompounds.Detailedcoverageofcarbonyl compounds(aldehydes,ketones,acids),aromaticchemistryandamines.Spectral techniquesemployedthroughout. CH295SpecialProblemsinChemistry.[—3.F,S,Sum.Preq.‘Consentof Department.Specialtopicsinchemistryattheearlyundergraduatelevel.Trialofferings ofneworexperimentalcoursesinchemistry. CH315QuantitativeAnalysis.4(3-3).F,S,Sum.Preq:CH201.Creditisnot allotted/orbot/2CH211andCH315.Fundamentalprinciplesandmoderntechniquesof chemicalanalyses:spectrochemical,electrochemical,volumetricandchromatographic methodsofanalysis.modernchemicalinstrumentation,andinterpretationofdata. CH(MEA)323EarthSystemChemistry.3(3-0).S.Preq:CH201.Coreq:BIO 125oranyMEAcourse.Chemistryoftheearthwithanemphasisontheinteractionsof thebiosphere,geosphereandatmosphere.Theoriginandchemicalevolutionofthesolar system,chemicalcyclesintheenvironment,andtheimpactofmanonbiogeochemical processes. CH331IntroductoryPhysicalChemistry.4(3—1).F,S,Sum.Preq:CH201/202,' MA241or242,Pl’205orPY211.Fundamentalphysiochemicalprinciplesincluding chemicalthermodynamics,physicalandchemicalequilibrium,electrochemistryand reactionkinetics.Forstudentsrequiringonlyasinglesemesterofphysicalchemistry.



CH401SystematicInorganicChemistryI.3(3-0).F,S,Sum.Preq:CH201. Descriptivechemistryoftheelementswithparticularattentiontotheirreactionsin aqueoussolution.Emphasisonthechemistryofthemaingroupelementsandthe periodicityoftheirchemicalproperties.Introductiontotransitionelementand coordinationchemistry.Majorpaperrequired. CH402InorganicChemistryLaboratory.1(0-3).F,S.Preq:CH401.A laboratoryprogramtoaccompanyCH401,forB.S.chemistrymajors.Synthetic techniquesincludinginertatmosphere,electrolysis.high-temperature,andion-exchange illustratedbyapplicationtomain-groupandtransitionmetalcomplexesandtoother main-groupcompounds. CH403SystematicInorganicChemistryII.3(3—0).F,S.Preq:CH401,CH431 Developmentandapplicationoftheoreticalprinciplestothestructureandenergiesof inorganicsubstances.Particularattentiontothechemistryofcoordinationcompoundsof thetransitionelements.Specialapplicationstobioinorganicchemistry,organometallic chemistry.andinorganicsolidstatechemistry. CH415AnalyticalChemistryII.3(3-0).F.Preq.‘CH211orCH315orTC412. Coreq:CH416,CH433.Methodsofquantitativeanalysisbasedonelectronic instrumentation.Signalprocessingandelectronics,spectroscopy(atomic,x-ray fluorescence.infrared/Raman.surface).voltammetry.chromatography(gas,liquid),mass spectrometryaswellaschemicaltransducersandstatisticalmethodsofdatahandling. CH416AnalyticalChemistryLaboratory.1(0-3)F.Coreq:CH415 Experimentsinspectroscopy,electrochemistry.chromatographyandelectronics; computerapplicationstoexperimentaldesignanddatasmoothing. CH428QualitativeOrganicAnalysis.3(1—6).F,S.Preq.‘CH223.Introductionto organicchemistryresearchtechniquesandtothesystematicidentificationandseparation oforganiccompounds.Applicationofbothphysicalandchemicalprocedures. Experimentalandresearchtechniquesincludinginfraredandnuclearmagnetic spectroscopy,chemicalclassificationtests,andthepreparationofderivatives. CH431PhysicalChemistryI.3(3-1).F,S,Sum.Preq:CH201,MA242,PY203or 208.Coreq:MA341.Anintensivestudyofphysicalchemicalprinciplesincludingstates ofmatter,classicalthermodynamics,physicalandchemicalequilibria,and electrochemistry. CH433PhysicalChemistryII.3(3-1).F,S,Sum.Preq:CH431,MA341.Credit maynotbeclaimedforbothCH433andCH437.Anintensivestudyofphysical chemicalprinciplesincludingmolecularspectroscopy,statisticalthermodynamics, reactionkinetics.kinetictheory,andtransportproperties.
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CH434PhysicalChemistryLaboratory.3(1-4).F,SPreq.‘CH211orCH315or TC412;CH431Coreq:CH433.Aproject-orientedcoursetoacquaintstudentswith modernphysicalchemistrylaboratorytechniques.Experimentsinchemical thermodynamics.kinetics,molecularstructureandspectra. CH435IntroductiontoQuantumChemistry.3(3-0).F.Preq.‘CH~13]An introductiontothebasicprinciplesofquantumtheoryanditsapplicationtoatomicand molecularstructureandspectroscopy. CH437PhysicalChemistryforEngineers.4(4-0).ES.Preq:Pl'208,CHE315 MA341CreditmaynotbeclaimedforbothCH433andCH43".Selected physiochemicalprinciplesincludingquantumtheory.spectroscopy.statistical thermodynamics,andratesofchemicalreactions. CH(TC)461IntroductiontoFiber-FormingPolymers.4(33).FPreq.CH223 Formationandpropertiesoffiberformingpolymers.Stepgrowthandchaingrowth polymerization.Surveyofformationtechniquesforman-madefibers.Relationship betweenchemicalstructureandphysicalpropertiesofnaturalandman-madefibers. CH(MEA)473PrinciplesofChemicalOceanography.3(3-0)FPreq.CH 201/202,MEA200Chemicalprocessesthatcontrolthecompositionoftheoceans includingdiscussionsofchemicalequilibria.biologicalcyclingofnutrients.tracersof oceancirculation.minorandtraceelementdistributions.andthechemicalhistoryofthe marineenvironment. CH491HonorsChemistry.14.F5.Preq'CH223AdmissiontoHonors Program.Independentstudyandresearchprojectsinchemistry. CH499UndergraduateResearchinChemistry.1-3.F.S,SumPreq'THOJearsof chemistryanddepartmentalapproval.Independentinvestigationofaresearchproblem underthesupervisionofachemistryfacultymember. CH601Seminar.1(1-0).F,S.Preq:GradstandinginCHReviewanddiscussion ofscientificarticles,progressreportsonresearchandspecialproblemsofinterestto chemists. CH610SpecialTopicsinChemistry.1-3.ES.Preq'ConsentofInstructor. Detailedstudyofaparticularproblemortechniquepertainingtochemistry. CH615ChemicalSeparation.F.Preq:CH415,CH416.Coreq'CH610OR810. Basicprinciplesofmethodsinchemicalseparationincludinggaschromatography,liquid chromatography,etc.Theory.instrumentationandapplicationsofvarious chromatographicandelectrophoretictechniques.



CH677AdvancedChemistryProjects.1—3.F,S,Sum.Preq:Grad.standinginCH. Independentliteraturestudyofacurrentsubjectinchemistry.Requiredwrittencritical reviewpaperofselectedsubject. CH685Master'sSupervisedTeaching.1-3.F,S,Sum.Preq:Master’sstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. CH690Master'sExamination.1-6.F.S,Sum.Preq:Master’sstudent.Forstudents innon-thesismaster'sprogramswhohavecompletedallotherrequirementsofthedegree exceptpreparingforandtakingthefinalmaster‘sexam. CH693Master'sSupervisedResearch.1-9.F,S,Sum.Preq:Master’sstudent. Insh'uctioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. CH695 research.

Master'sThesisResearch.1-9.F,S,Sum.Preq:Master’sstudent.Thesis

CH699Master‘sThesisPreparation.1-3.F,S.Preq.‘Master’sstudent.For studentswhohavecompletedallcredithourrequirementsandfull-timeenrollmentfor themaster'sdegreeandarewritinganddefendingtheirthesis. CH701AdvancedInorganicChemistryI..FPreq:CH433.Major emphasisoncomplexesoftransitionmetals(3d.4dand5d).Structure,stability.synthesis andreactionmechanismsofthesecomplexes.Considerationoforganometallic compoundsandofspeciescontainingmetal-metalbonds. CH703AdvancedInorganicChemistry11.38—0).S.Freq:CH701.A continuationofCH701dealingwithuseofphotochemicalreactionsasappliedto inorganiccomplexes.metalclustercomplexesandorganometallicsystems.Othertopics treatedatlength:solid-statechemistryandbioinorganicchemistry.Discussionof structure,synthesis.energetics.reactionsandapplications.Discussionofothertopicsof currentresearchinterestininorganicchemistry. CH705PhysicalMethodsinInorganicChemistry.3(30),SPreq:Grad standingandCH7010rConsentofInstructor.Useofgroup,molecularorbitaland ligandfieldtheoriesforspectroscopyandbonding;measurementmethodologyandthe significanceofexperimentalparameters.includingelectronic.photoluminescence. photoelectron.vibrationalspectroscopies,magneticsusceptibility.Mossbauer.esr.nmr, nqrandx-raystructuredeterminations.
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CH(MAT)707ChemicalConceptsinMaterialsScienceandEngineering.3(3-0) F.Preq:ConsentofInstructor.Structure,symmetryandchemicalbonding;spectroscopic methodsandtheirutilizationintraceanalysisandpollutioncontrol;phaseequilibria, crystalgrowthandmaterialspurification;vaporphaseequilibriaandkineticsofchemical reactionsandtransport;electrochemicalthermodynamicsandkineticswithapplicationsto batteries,solarcells,electrorefinement,platingandcorrosionprocesses. CH711AdvancedAnalyticalChemistryI.3(3-0).S.Preq.‘CH433;CH415. Firstsemesteroftwo-semesterintegratedsequencecoveringadvancedmethodsfor extractionandinterpretationofchemicalinformationfromelectronic/opticalsignalsin chemicalanalysis.Digitalandanalogelectronics,signalacquisitionandprocessing, chemometrics,andinstrumentation. CH713AdvancedAnalyticalChemistryII.2(2-0).S.Preq:CH711.Second semesteroftwo-semesterintegratedsequencecoveringadvancedmethodsforextracting andinterpretingchemicalinformationfromelectronic/opticalsignalsinchemical analysis.Digitalandanalogelectronics,signalacquisitionandprocessing,chemometrics, andinstrumentation. CH714ElectronicsandInstrumentationLaboratory.1(0—3).S.Preq:CH711. Coreq:CH713.Laboratoryecursecoveringoperationandapplicationofanalogand digitalelectronicsincontextofchemicalinstrumentation.Circuitelements,integrated circuits,microprocessorsandcomputers,dataacquisitionsystems,andsignalprocessing. CH715ChemicalInstrumentation.3(3-0).S.Preq.‘CH431.Coreq.‘CH211. Basicelectroniccomponentsandcircuits,theresponseoflaboratoryinstruments,design andmodificationoftypicalelectroniccontrolandmeasurementsystems.Emphasison utilizationoftransducersandcontrolelementsinchemicalresearch. CH717PhysicalMethodsofElementalTraceAnalysis.3(3-0).F.Preq.‘CH315 or331orConsentofInstructor.Principlesandapplicationsofcurrentlyusedmethodsof traceanalysis.Forstudentswithlittleornoexperienceintraceanalysisbutwithstrong interestinorneedforanalyticaldataattracelevel.Pulsepolarography,potentiometry, UV—Visspectrophotometry.atomicabsorption,emissionspectrometry,fluorescence, neutronactivationanalysisandsparksourcemassspectrometry. CH718TraceAnalysisLaboratory.2(0-6).Coreq:CH717orConsentof Instructor.Traceelementcontentofsamplesdeterminedbyvarietyofinstrumental techniquesincludingUV—Visspectrophotometry,fluorescence,emissionspectrometry, atomicabsorption,pulsepolarographyandneutronactivationanalysis. CH721AdvancedOrganicChemistryI.3(3—0).F.Preq:CH223,433or435. Structurestereochemistryandreactionsofvariousclassesofhydrocarbons.Molecular orbitaltreatmentofbondingandreactivityofalkenes,conformationalinterpretationof cycloakleneandcycloaklenereactivityandapplicationofopticalisomerismtostudyof reactionmechanisms.



CH723AdvancedOrganicChemistryII.3(3-0).S.Preq:CH721.Introductionto acid—basetheoryandmechanisticorganicchemistryasappliedtosyntheticallyuseful organicreactions. CH725PhysicalMethodsiInOrganicChemistry.3(3-0).S.Preq:CH223and 433or435.Applicationofphysicalmethodstothesolutionofstructuralproblemsin organicchemistry.Spectralmethodsincludinginfrared,ultraviolet.nuclearmagnetic resonance,massspectrometry,electronparamagneticresonance,X-rayandelectron diffractionandopticalrotatorydispersion. CH727MassSpectometry.3(3—0).F,All.Yrs.Preq:CH223Interpretationof massspectraemphasizingcharacterizationoforganicmolecules.Instrumentationtopics: typesofmassanalyzerssuchasmagneticsector,quadrupoleandtime-of-flight;hybrid instrumentssuchasGC/MS.LC/MSandMS/MS;andionizationmethodsincludingEI. C1,laserdesorptionandfastatombombardment.Applications:quantitation. environmentalanalysis,andpeptideandDNAsequencing. CH730AdvancedPhysicalChemistry.3(30).FPreq‘Gradstandingor ConsentofInstructor.Surveyofchemicalthermodynamicsandkinetics.withemphasis onreactionsinliquidphase.Problemsolvinganimportantpartofcourse.Designedfor reviewandexpansiononmaterialsusuallycoveredinaone—yearundergraduatephysical chemistrycourse. CH731ChemicalThermodynamicsI.3(3—0).F,Preq‘CH433.MA301. Extensionofelementaryprinciplestotreatmentofidealandrealgases.idealsolutions. electrolyticsolutions,galvaniccells.surfacesystemsandirreversibleprocesses. Introductiontostatisticalthermodynamicsandestimationofthermodynamicfunctions fromspectroscopicdata. CH733ChemicalKinetics.3(3—0),S,All.Yrs,Preq.‘CH433,MA30].Intensive surveyofbasicprinciplesofchemicalkineticswithemphasisonexperimentaland mathematicaltechniques,elementsofthekinetictheoryandtheoryofthetransitionstate. Applicationstogasreactions.reactionsinsolutionandmechanismstudies. CH736ChemicalSpectroscopy.3(30).5',Alt.Yrs.Preq:CH435.Introductionto rotational,vibrationalandelectronicmolecularspectroscopyfromaquantummechanical viewpoint,Emphasisontheelucidationofstructure.bondingandexcitedstateproperties oforganicandinorganicmolecules. CH737QuantumChemistry.380).S.Preq:MA301,CH435orPY407. Elementsofwavemechanicsappliedtostationaryenergystatesandtime—dependent phenomena.Applicationsofquantumtheorytochemistry.particularlychemicalbonds.
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CH739ColloidChemistry.3(2-3).S,All.YrsPreq:CH220,315or331,or ConsentofInstructor.Theories,basicprinciplesandfundamentalconceptsincluding preparationandbehaviorofsols.gels,emulsions.foamsandaerosolsandtopicsinareas ofadsorption.Donnanequilibriumdialysisandsmall-particledynamics.Laboratory includesindependentprojectstudiesinspecializedareas. CH741AnalyticalSpectroscopy.3(3-0).S,All.Yrs.Preq'CH431or433. Presentationofquantitativelawsofspectroscopicanalysisanddiscussionofdeviations. Discussionofexperimentalmethodsforspectroscopicobservation. CH743Electrochemistry.3(3-0)S.Alt.YrsPreq:CH431orCH433 Thermodynamicsandkineticsofelectrodereactionspresentedaswellasexperimental .methodsforstudyingthem.Particularemphasisonmeasurementofstandardpotential andestablishingnumberofelectronstransferred.Applicationsofelectrochemistryin production/storageofenergyandinchemicalanalysis. CH745ChemicalSeparation.3(30)Preq.CH4].).CH416.Coreq'CH610 or810Basicprinciplesofmethodsinchemicalseparationincludinggas chromatography.liquidchromatography.etc.Theory.instrumentationandapplicationsof variouschromatographicandelectrophoretictechniques. CH755OrganicReactionMechanisms.3(3-0)S.Preq.CH"23,CH433Effects ofstructureandsubstituentsondirectionandratesoforganicreactions. CH757ChemistryofMetal-OrganicCompounds.3(30).FAllYrsPrcq.CH 721.Preparation.propertiesandreactionsofcompoundscontainingcarbon—metalbond withbriefdescriptionoftheiruses. CH759NaturalProducts.3(3—0).F.PreqCH"23andCH"25.Illustrative studiesofstructuredetermination.synthesisandbiosynthesisofnaturalsubstances.Stress uponmodernphysicalmethodsandfundamentalchemicalconcepts.Examplesfromsuch classesasalkaloids.terpenes.steroidsandantibiotics. CH(FPS,MAT,TC)762PhysicalChemistryofHighPolymers-Bulk Properties.3(3-0)F.Preq:CH220orTC203.CH431.Molecular“eightdescription; statesofaggregationandtheirinterconversion;rubbery.glassyandcrystallinestates; rubberelasticity;diffusionproperties. CH(FPS,MAT,TC)772PhysicalChemistryofHighPolymers—Solution Properties.3(30).S.All.yrs.Preq:CH433,TC(CH.MAT)"62.Thennodynamicsof polymersolutions;phaseequilibria;determinationofmolecularweight. CH795SpecialTopicsinChemistry.F,S.



CH801Seminar.1(1—0).F,S.Preq:Grad.standinginCH.Reviewanddiscussion ofscientificarticles,progressreportsonresearchandspecialproblemsofinterestto chemists. CH810SpecialTopicsinChemistry.1-3.F,S.Preq:ConsentofInstructor. Detailedstudyofaparticularproblemortechniquepertainingtochemistry. CH815AdvancedTopicsinChemistry.1-3.ES.Preq:ConsentofInstructor. Criticalstudyinoneofbranchesofchemistry. CH877AdvancedChemistryProjects.1—3.F,S,SumPreq.‘Grad.standinginCH. 1-3.Independentliteraturestudyofacurrentsubjectinchemistry.Requiredwritten criticalreviewpaperofselectedsubject. CH885DoctoralSupervisedTeaching.1-3.F,S,Sum.Preq:Doctoralstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning buttheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. CH890DoctoralPreliminaryExamination.1-9.F,S,Sum.Preq:Doctoralstudent. Forstudentswhoarepreparingforandtakingwrittenand/ororalpreliminaryexams. CH893DoctoralSupervisedResearch.1-9.F,S,SumPreq:Doctoralstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. CH895DoctoralDissertationResearch.[-9.F,S,Sum.Preq:Doctoralstudent. Dissertationresearch. CH899DoctoralDissertationPreparation.1—3.F,S,SumPreq:Doctoralstudent. Forstudentswhohavecompletedallcredithour,full-timeenrollment,preliminary examination,andresidencyrequirementsforthedoctoraldegree,andarewritingand defendingtheirdissertations. CHEMICALENGINEERING CHE205ChemicalProcessPrinciples.4(3-2).F,S.Preq:GradeofCorbetterin MA24],FY205,CH201.Engineeringmethodsoftreatingmaterialbalances. stoichiometry,phaseequilibriumcalculations.therrnophysics,thermochemistryandthe firstlawofthermodynamics.IntroductiontocomputersandFortranprogramming computerlanguageforsolvingproblemsrelatedtochemicalengineeringcalculations.

(‘11r)

CHE225ChemicalProcessSystems.3(3-0).F,S,SumPreq:Corbetterinboth CHE205andMA242.Introductiontomethodsofmeasurementofprocessvariablesand instrumentalmeasurementmethods.Dynamicprocesssystembehaviorandcomputer simulationofsteadystateanddynamicprocesses.Introductionofequilibrium-stage processandgraphicalandanalyticaldesignmethods. CHE311TransportProcessesI.3(3-0).F,S.Preq:CorbetterinbothCHE225 andMA34].Fundamentalaspectsofmomentumandheattransfer,andtheuseofthese fundamentalsinsolvingproblemsintransportoperations. CHE312TransportProcesses11.3(3-0).F,S.Preq:CorbetterinCHE311. Fundamentalaspectsofmasstransferandtheuseofthesebasicprinciplesinsolving problemsintransportoperations. CHE315ChemicalProcessThermodynamics.3(3-0).F,S.Preq:Corbetterin CHE225.Lawsofthermodynamicsandtheirapplicationtochemicalengineering problems,bothintheoryandinpractice.Criteriaofequilibriuminphysicalandchemical changes.Behaviorofrealfluids,includingmixtures. CHE316ThermodynamicsofChemicalandPhaseEquilibria.3(3-0).F,S.Preq: CorbetterinCHE315.Systematicstudyofchemicalreactionequilibriaandphase equilibria.Useoffugacity,activityandchemicalpotentialconceptsforpredictingthe effectofsuchvariablesastemperature,pressureonequilibriumcompositions.Methods formeasuringandestimatingthermodynamicpropertiesimportanttoequilibrium calculationinrealsystems. CHE330ChemicalEngineeringLab1.3(1—4).F,S,Sum.Preq:CHE311.Coreq: ENG33].Laboratoryexperimentsinunitoperationsofheattransferandfluidflow. Laboratorysafety,technicalreportwriting,statistics,experimentaldesign,erroranalysis andinstrumentation. CHE331ChemicalEngineeringLabII.2(0-4).F,S,Sum.Preq:CHE312,CHE 330.Laboratoryexperimentsinmasstransferandreactionkinetics.Experimental planning,technicalreportwritingandoralpresentationsareemphasized. CHE425ProcessSystemAnalysisandControl.3(3-0).S.Preq:CHE312.Credit cannotbereceivedforbothCHE425andCHE525.Dynamicanalysisandcontinuous controlofchemicalengineeringprocesses.Processmodeling;stabilityanalysis,design andselectionofcontrolschemes.SolutionofdifferentialequationsusingLaplace transformtechniques. CHE446DesignandAnalysisofChemicalReactors.3(3-0).F.Preq.‘CHE316. Coreq.CHE312CreditcannotbereceivedforbothCHE446andCHE546.. Characterizationandmeasurementoftheratesofhomogeneousandheterogeneous reactions.Designandanalysisofchemicalreactors.



CHE450ChemicalEngineeringDesignI.3(3—0).F.Preq.‘CHE312.Applications ofcostaccounting,costestimationfornewequipment,manufacturingcostandmeasures ofprofitability.Useofcomputersimulationdesignandcostprograms.Proceduresfor sizingunitoperationscommonlyencounteredinthechemicalprocessindustry.Heuristics forselectionofseparationprocessesandheatexchangernetworksynthesis. CHE451ChemicalEngineeringDesignll.3(2-0)S.Preq:CHE450.CHE446. Chemicalprocessdesignandoptimization.Theinterplayofeconomicandtechnical factorsinprocessdevelopment.siteselection.projectdesign.andproduction management.Comprehensivedesignproblems. CHE460ChemicalProcessingofElectronicMaterials.3(3-0).Freq:CHE312 andCHE446orConsentofInstructor.CreditforbothCHE460andCHE"60isnot allowedPlasmaandthermalinorganicchemicalprocessesinsemiconductordevice fabrication.Thinfilmsandelectronicdevices.Kineticsandchemicaltransportin electronicmaterialssynthesis,modificationandetching.Plasmaphysicsandchemistry. reactorsandprocessdiagnostics. CHE461PolymerSciencesandTechnology.3(3-0).F.Preq:CH223,CHE316. Conceptsandtechniquesforpolymerizationofmacromolecules.Structure,properties. andapplicationsofcommerciallyimportantpolymers. CHE465DiffusioninPolymers.3(3—0).S.Preq:CHE461/543.Creditwillnotbe givenforbothCHE465andCHE565.Thetheoryofsmallmoleculetransportin polymers;applicationofmembranetransportprocessesinthechemical,polymer,textile, coatingsandnaturalfibersindustries. CHE467PolymerRheology.3(3—0).S.Preq:CHE311orequivalent.Theoretical principlesandexperimentaltechniquesassociatedwithflowanddeformationofpolymer systems.Systemsinclude:meffsandsolutions.suspension,gels,emulsions,and thixotropicmaterials. CHE469Polymers,Surfactants,andColloidalMaterials.3(3-0).S.Preq:CHE 316,CH223.CreditwillnotbegivenforCHE469andCHE769.Relationshipsbetween molecularstructureandbulkpropertiesofnonmetallicmaterialsappliedtocommercial productsandchemicalengineeringprocesses.Applicationsofsurfaceandcolloidal chemistryandpolymersciencetoproductdevelopmentandprocessimprovement. CHE475AdvancesinPollutionPrevention:EnvironmentalManagementforthe Future.3(3-0).S.Preq:PY208,MA341.Designofindustrialprocesseswhich minimizeoreliminatewastes.Regulationsandthecorporateorganizationofcurrent pollutionpreventionefforts.Currentpollutionpreventionresearch.Productlifecycle analysisandtheapplicationtodesignofmoreefficientprocesses.
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CHE(NE)485ManagementofHazardousChemicalandRadioactiveWastes. [(1-0).FJuniorStanding.CreditwillnotbegivenforbothNE485and585.Seminar seriesdesignedtoprovideanintroductiontothemanagementofbothhazardouschemical andradioactivewastes.Topicsinclude:hazardouswastetreatmentanddisposal. pollutionprevention.radioactivewastemanagement.Superfundpolicy.stateandfederal regulationsandriskassessment. CHE497ChemicalEngineeringProjects1.3(012).ESSumPreq‘Senior standing.Introductiontochemicalengineeringresearchthroughexperimental.theoretical andliteraturestudies.Oralandwrittenpresentationofreports. CHE498ChemicalEngineeringProjectsll.1-3.ESSum.Preq'Seniorstanding Projectsinresearch.designordevelopmentinvariousareasofchemicalengineering CHE525ProcessSystemAnalysisandControl.3(3—0).S.Preq:CHE312.Credit forbothCHE425andCHE525isnotallowed.Dynamicanalysisandcontinuous controlofchemicalengineeringprocesses.Processmodeling;stabilityanalysis.design andselectionofcontrolschemes.SolutionofdifferentialequationsusingLaplace transformtechniques. CHE(OR)527OptimizationofEngineeringProcesses.3(3-0).Alt.YrsPreq: CHE451.Formulationandsolutionofprocessoptimizationproblems.withemphasison nonlinearprogrammingtechniques.Computerimplementationofoptimization algorithms,on-lineoptimization,simulationmethodsandstructuringofprocessmodels toincreasecomputationalefficiency. CHE543PolymerScienceandTechnology.3(3-0).Alt.Yrs.Preq:CHE223. CHE316.Conceptsandtechniquesforpolymerizationofmacromolecules.Structure. properties.andapplicationsofcommerciallyimportantpolymers. CHE546DesignandAnalysisofChemicalReactors.3(30).FPreq.’CHE316. CreditforbothCHE446andCHE546isnotallowed.Characterizationand measurementofratesofhomogeneousandheterogeneousreactions.Designandanalysis ofchemicalreactors. CHE551BiochemicalEngineering.3(3-0).S.Preq:CHE312,446.Enzymeand microbialkineticsandreactordesignsforprocessesinvolvingenzymesandsingleand mixedcultures.Samplesdrawnfi'omfullrangeofapplications:foodprocessing.single cellproteins,tissuecultureandvaccines,monoclonalantibodies,recombinantDNAand hybridomas,artificialorgans,biologicalwastetreatmentandenvironmentalprocesses.



CHE560ChemicalProcessingofElectronicMaterials.3(3~0).S.Preq:CHE312 andCHE446orConsentoflnstructor.CreditforbothCHE460andCHE560isnot allowed.Plasmaandthermalinorganicchemicalprocessesinsemiconductordevice fabrication.Thinfilmsandelectronicdevices.Kineticsandchemicaltransportin electronicmaterialssynthesis.modificationandetching.Plasmaphysicsandchemistry, reactorsandprocessdiagnostics. CHE565DiffusioninPolymers.3(3-0).S.AltYrs(even).Preq:CHE461or543. Theoryofsmallmoleculetransportinpolymers;applicationofmembranetransport processesinchemical.polymer,textile.coatingsandnaturalfibersindustries. CHE575AdvancesinPollutionPrevention:EnvironmentalManagement.3(3-0). S.Preq.‘PY208,MA341.CreditwillnotbegivenforCHE475andCHE575.Designof industrialprocesseswhichminimizeoreliminatewastes.Regulationsandthecorporate organizationofcurrentpollutionpreventionefforts.Currentpollutionprevention research.Productlifecycleanalysisandtheapplicationtodesignofmoreefficient processes. CHE(NE)585ManagementofHazardousChemicalandRadioactiveWastes. 1(1-0).F.CreditforbothCHE485andCHE(NE)585isnotallowed.Seminarseriesto provideintroductiontomanagementofbothhazardouschemicalandradioactivewastes. Hazardouswastetreatmentanddisposal.pollutionprevention.radioactivewaste management.Superfundpolicy.stateandfederalregulationsandriskassessment. CHE596SpecialTopicsinChemicalEngineering.1-3ES. CHE597ChemicalEngineeringProjects.1-3.ES.Preq:Grad.standing Independentstudyofsomephaseofchemicalengineeringorrelatedfield. CHE601Seminar.1(1—0).ES.Weeklyseminarsontopicsofcurrentinterestgiven byresidentfacultymembers.graduatestudentsandvisitinglecturers. CHE685Master'sSupervisedTeaching.1—3.F,S.Szmi.Preq‘Master’sstudents. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment.observeandprovidefeedbacktothestudentduringthe teachingassignment.andevaluatethestudentuponcompletionoftheassignment. CHE690Master'sExamination.1-6.F.S.Sum.Preq.Master’sstudent.For studentsinnon-thesismaster'sprogramswhohavecompletedallotherrequirementsof thedegreeexceptpreparingforandtakingthefinalmaster'sexam. CHE693Master'sSupervisedReasearch.1-9[2SSum.Prcq:.llaslcr’sstudent InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty.

CHE695 research.

Master'sThesisResearch.1-9.F,S.Preq:Master’sstudent.Thesis

CHE699Master'sThesisPreparation.1—3.F,S,Sum.Preq:Master’sstudent.For studentswhohavecompletedallcredithourrequirementsandfull-timeenrollmentfor themaster'sdegreeandarewritinganddefendingtheirthesis. CHE711ChemicalEngineeringProcessModeling.3(3-0).Preq.‘CHE311, CHE312,MA301.Applicationsofmethodsofmathematicalanalysistoformulationand solutionofproblemsintransportphenomena,processdynamicsandchemicalreaction engineering. CHE713ThermodynamicsI.3(3-0).F.Preq:CHE315,316.ln—depthcoverageof chemicalengineeringthermodynamicsprinciples.Applicationofnon-idealfluid-phase chemicalpotentialstoproblemsinphaseandchemicalreactionequilibria.Relationsof molecularstructureandintermolecularforcestomacroscopicthermodynamicproperties. CHE714ThermodynamicsII.3(3-0).Alt.Yrs.Preq:CHE713.Topicsin chemicalengineeringthermodynamics.Perturbationtheories,criticalphenomena, multicomponentphaseequilibria.supercriticalextraction,irreversiblethermodynamics andthermodynamicsofmacromoleculesarerepresentativetopics. CHE715TransportPhenomena.3(3-0).F.Preq.‘CHE311.Atheoreticalunified studyoftansportofmomentum.energyandmatter.Introductiontodiffusional operationsincludingcoupledheatandmasstransferinlightofthetheory. CHE716TransportPhenomenaII.3(3-0).S.Preq:CHE715.Applicationsof principlesintroducedinCHE515.Applicationsincludemultiphaseflowand sedimentation,non-Newtonianandporousmediaflows,transportthroughmembranes andinelectrochemicalsystems,andthermalinstabilities. CHE717ChemicalReactionEngineering.3(30).S.Preq:CHE446.Ratesand mechanismsofhomogeneousandheterogeneousreactions.Design,analysisandscale-up ofbatchandcontinuouschemicalreactors. CHE718AdvancedChemicalReactionEngineering.3(3—0).All.Yrs.Preq:CHE '1"Topicsrelatingtodesign.analysisandoperationofhomogeneousandheterogeneous chemicalreactors. CHE719ElectrochemicalSystemsAnalysis.3(3—0)S.AltYrs.Preq:CHE715, "1”orCons-en!of'lnrtruclorElectrochemicalthermodynamics,electrochemicalkinetics andcatalysis.coupledchargeandmaterialtransportinanelectricfieldand electrophoreticeffects.Designandanalysisofelectrochemicalreactors.Surveyof electrochemicalindustry.



CHE721SeparationProcesses.3(3-0).S.Preq:CHE312.Theoryandpracticeof stagedmulticomponentmasstransferoperationsandcontinuousrateprocesses.Problems uniquetospecificoperationssuchasextractiveandazeotropicdistillation. CHE752SeparationProcessesforBiologicalMaterials.3(3-0).Alt.Yrs.Preq: CHE72]orCHE551orConsentofInstructor.Definitionandengineeringanalysisof majorbioseparationtechniquesusefulinproductisolationandpurification.Solid—liquid separation,crystallization,filtration,extraction,chromatography.membraneprocesses, distillation.drying,combinedoperationsandprocesseconomics. CHE760PhotochemicalEngineering:FundamentalsandApplications.3(3-0). Alt.Yrs.Preq:Grad.standinginengineeringorphysicalorlifesciences.Fundamentals andapplicationsofphotochemicalprocessing:photoexcitationanddeexcitationkinetics, illuminationsources.radiationfieldsandphotoreactorconfigurations,andengineering kinetics.Designapplicationsincludeairpollutionphotochemicalmodels.graftingand curingofpolymers.microlithography,watertreatmentprocesses.photographyand imagingprocesses. CHE(MAT)761PolymerBlendsandAlloys.3(3-0).F.Alt.Yr(odd).Preq.‘CHE 316orMAT301.Thermodynamics,morphological.characteristicsandpropertiesof multiphasepolymersystemscomposedofhomopolymersorcopolymers.Interfacial characteristicsandmodificationofmulticomponentpolymerblendsthrough emulsificationandreactiveblending.Measurementandusesofspecificchemical interactionstocontrolphaseequilibria.Microphaseorderinginblockcopolymers.and emergingtechnolgiesemployingthesenanostructuredmaterials.Conformational propertiesanddynamicsofmacromoleculesconstrainednearaninterface. CHE(FPS,TC)769Polymers,SurfractantsandCollodialMaterials.3(3—0).All. yrs.Preq:CHE316,CH223.Relationshipsbetweenmolecularstructureandbulk propertiesofnonmetallicmaterialsappliedtocommercialproductsandchemical engineeringprocesses.Applicationsofsurfaceandcolloidchemistryandpolymer sciencetoproductdevelopmentandprocessimprovement. CHE(FPS,TC)779DiffusioninPolymers.2(2-0).Alt.yrs.Preq:CHE769or ConsentofInstructor.Theoryofsmallmoleculetransportinpolymers;applicationsof membranetransportprocessesinchemical.polymer.textile.coatingsandnaturalfiber industries. CHE796SpecialTopicsinChemicalEngineering.[—3.ES.Preq:Grad.standing. Directedreadingofchemicalengineeringliterature.introductiontoresearch methodology.andlecturesandseminardiscussionontopicswhichvaryfromtermto term. CHE797ChemicalEngineeringProjects.1-3ES.Preq'Grad.standing. Independentstudyofsomephaseofchemicalengineeringorrelatedfield.

55

CHE798AdvancedChemicalEngineeringProjects.13.F,S,SumPreq:Grad. standinginCHE.Independentstudyofsomephaseofchemicalengineeringorrelated field. CHE801Seminar.1(1—0).F,S,Weeklyseminarsontopicsofcurrentinterestgiven byresidentfacultymembers,graduatestudentsandvisitinglecturers. CHE885DoctoralSupervisedTeaching.1-3FSSum.Preq‘Doctoralstudent Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment.observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. CHE890DoctoralPreliminaryExamination.1-9.F,S.SttmPreq‘Doctoral studentForstudentswhoarepreparingforandtakingwrittenand/ororalpreliminary exams. CHE893DoctoralSupenisedResearch.[-9FS,SztmPreq:Doctoralstudent InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. CHE895DoctoralDissertationResearch.[-9FS.Sttn1Preq‘Doctoralstudent Dissertationresearch. CHE899DoctoralDissertationPreparation.1FSSumPM]Doctoralstudent Forstudentswhohavecompletedallcredithour.full-timeenrollment.preliminary examination.andresidencyrequirementsforthedoctoraldegree.andare“ritingand defendingtheirdissertations. COMPARATIVELITERATURE CL495SpecialTopicsinComparativeLiterature.3(3-0)Detailedinvestigation ofatopicincomparativeliterature.Topicandmodeofstudydeterminedbyfaculty member(s)inconsultationwithComparativeLiteratureCommitteeandheadsof departmentsofEnglishandForeignLanguages. COMMUNICATION COM103IntroductiontotheTheater.3(3-0)[73.811271Artistic.technical. historical.andliteraryareasoftheater.includingacting.directing.design.stagecrat‘t. lighting.costuming.makeup.andcriticism. COM110PublicSpeaking.3(30).RSSum.Researchskills.topicselection.speech organization.skillsinspeechdelivery,Listeningforanalysisandexaluationofinclass speechpresentation.



COM112InterpersonalCommunication.3(3—0).F,S,Sum.Interpersonal communicationcompetence:self-concept,self-disclosure,activelistening,verbaland nonverbalcommunication,andconflictmanagement. COM146BusinessandProfessionalCommunication.3(3-0).F,S. CommunicationmajorsmaynotcountCOM146inthemajor,Thenatureof communicationtheoryandpracticeinbusinessandprofessionalsettings.Developmentof individual,dyadic,groupandorganizationalcommunicationproficiencies. Supervisory/subordinateandpeercommunication.activelistening,group communication.andpresentationalspeaking. COM201IntroductiontoPersuasionTheory.3(3-0).ESSum.Impactsof persuasivecommunicationonattitudesandbehavior.Useshumanisticandsocial scientifictheoriestoexplainthepersuasiveprocess. COM202SmallGroupCommunication.3(3-0).F,S.Theoryandpracticeof effectivecommunicationinsmallgroups.including:stagesofgroupdevelopment,role emergence,leadershipfunctions,decisionmakingstrategies,conflictmanagement.and thesignificanceofpower. COM203TheoryandPracticeofActing.3(3-0).F,S,Sum.Basiccontemporary theoriesonacting.withpracticalapplicationthroughclassroomexercises.Roleanalysis, adaptationofvoiceandbodytoperformancedemands,androledevelopmentthrough variousrehearsalactivities. COM204WritingfortheElectronicMedia.3(3—0).F,S,Sum.Theoryandpractice ofwritingforradio,television,andfilm.Studentscreatescripts.treaUnents,and storyboards.Areasofstudyincludenews.documentary.instructional,corporate. promotional.anddramaticapproachestoscriptwriting. COM211ArgumentationandAdvocacy.3(3—0)F,S.Processofinfluencing opinionthroughtheuseoflogicalarguments.Emphasisonanalyticalreasoning, evidence.andrefutation.In—classargumentation. COM212InterracialCommunication.3(3-0).F.Freq:ConsentofInstructor Humancommunicationininterracialcontexts.withspecialemphasisonAfrican— AmericanandwhiteAmericancommunication.Selfawarenessandselfdisclosureof racialattitudesandbehaviors.Individualandgroupexercisesandpresentations. COM213OralInterpretationofLiterature.3(30),FS.Selection.preparation. andoralperformanceofliteratureforspecificaudiencesofadultsandchildren. COM214IntroductiontoAudioProduction.3(1-4).P15151011.Preq'COM20! PreferenceisgiventoCommunicationmajors.Basicprinciplesofaudioproduction. includingstudiooperation.performing.writing.andproducing.
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.COM244COM215IntroductiontoCommunicationDisorders.3(3-0).F,S.Normal speech/languagedevelopmentincludingtheanatomicalandphysiologicalbasesfor receptionandexpressionoforallanguage.Developmentalandacquiredspeech/language problemsandbasictreatmentprinciplesappliedtocommunicationdisorders. COM223Stagecraft.3(3-0).F,S.Fundamentalsofscenerydesign,setconstruction, andrelatedtechnicalactivities.Practicalapplicationswithuseofdesignmediaandshop facilities.RequiredproductionparticipationinUniversityTheaterpresentations. COM224IntroductiontoTelevisionProduction.3(1-4).ES.Preq;COM204. EnrollmentpreferenceisgiventoCommunicationmajors.Basictechniquesoftelevision studioproduction.includingproducing,writing,anddirecting. COM226IntroductiontoPublicRelations.3(3—0).F,S,Sum.Publicrelationsasa communicationfunctionoforganizations.Publicrelationsprocess,principles,history, andpractice.Analysisofenvironmental,organizational,communication,andaudience influencesonpublicrelationspractice;careeropportunities. COM230IntroductiontoCommunicationTheory.3(3-0).F,S.Admissionto CommunicationMajor.Micro—andmacro-analytictheoriesusedinthestudyofhuman communication:perspectivesandassumptionsofmajortheories;utilityandapplication ofmajortheories;contexts,cultures,andmedia. COM233IntroductiontoStageLighting.3(2—2).F.Fundamentalsandusesof stagelightingequipmentandstagelightingdesign.Practicalapplicationofdesignmedia andshopfacilities.ParticipationinproductionactivityforUniversityTheater presentations. COM234AnalysisofEntertainmentMedia.3(3-0).F.Historyandimpactof mediaentertainmentprogramming.Centralfocusontelevisionbutfilm,radio,print,and computer-basedmultimediaincluded.Evolutionofcontemporaryentertainmentsand skillsincriticismandanalysis. COM240CommunicationInquiry.3(3-0).RS.Preq:COM230.Admissionto CommunicationMajor.Qualitativeandquantitativemethodsofinquiryin communication:typesofquestions;strategiesforansweringquestions;natureof evidence;advantagesanddisadvantagesofdifferentmethods;referencetollsinthefield; andchannelsofdistributionforresearch—basedinformation. COM243African-AmericanTheater.3(30).S.African-Americandramaturgy anditsimpactontheAmericantheater;playsfromthenineteenthcenturytothepresent.

IntroductiontoFilmProduction.3(2-2).FPrinciplesofproductionand

editingtechniquesfor8mmand16mmfilmincludingfilmstocks,cinematography, cameraandlensoperation,editingandsplicing,thelaboratory,scripting,andthefilm business.Studentswillscript,shoot,andeditshortfilms.



COM250CommunicationandTechnology.3(3-0)ES.Preq.‘COM240 Admission10CommunicationMajor.Examinationofpastandcurrentintersectionsof technology,culture.andcommunication.Implicationsforfutureintersections.Impactof technologyandcommunicationpolicy.Methodsofmessageevaluation.Exposureto technologyapplicationsinthediscipline.Basictechnologyskillsforthecompetent communicator.Practicalexperienceininteractivecommunicationtechnology. COM284IntroductiontoMassCommunication.3(9—0).F.Development. structure.andfunctionsofradio.television.film.books.newspapers.magazinesand othermassmediaintheUnitedStates.Fundamentalsofnews.massentertainment. advertising,publicrelationsandmasscommunicationresearch. COM293TheaterPracticum.1-6.ESSumPracticalexperienceinoneormoreof thevariousareasofartisticandtechnicaltheaterthroughactiveparticipationin ThompsonTheater'splayproductionprogram. COM298SpecialProjectsinCommunication.[—3.17.3.Aspecialprojectscourse tobeutilizedforguidedresearchorexperimentalclassesatthesophomorelevel.topic determinedbyinstructor. COM301PresentationalSpeaking.3(3—0).[7.8.Freq:COM[10orCOM146. Design,organizationanddeliveryoforalpresentationsforpolicydetermination.policy implementation.andsales. COM302ManagingMeetings.3(3-0).F.Rulesandcustomsofmeetingsin committees.assembliesandorganizations;meetingmanagementandgroupleadership; parliamentarymotionsandstrategies. COM303StageDirecting.3(30).S.Basictheoryofdirectinganditsapplicationto theatricalproduction.Playreading,evaluation.castingprocedure,stafforganization.and rehearsalplanningandpractices.Laboratoryproductionsofshortplays. COM312PatternsofMiscommunication.3(30).F,S.Miscommunicationpatterns originatingfromfallacioussemanticassumptionsheldbycommunicators.Suggestions forpreventingmiscommunication. COM314AdvancedAudioProduction.3(1-4)S.Preq:COM214.Advanced multichanneltechniquesforaudioproduction.Studioacoustics,audiosignalprocessing. andadvancedmicrophonetechniques.writing,andperforming. COM315Phonetics.3(30).S.Articulatoryandacousticphonetics;applicationof thelntemationalPhoneticAlphabetwithvocalandeartraining.
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"COM322COM316CommunicationTechniquesforPublicRelations.3(3—0).ES.Freq: COM226.Communicationprocessesandproceduresofpublicrelationsprograms. Mediatechniques.preparationofmaterials.channelsofdistribution. COM(ENG)321SurveyofRhetoricalTheory.3(3-0)FPreq.COM20]or permissionofinstructor.Principlesofrhetoricaltheoryfromitsclassicaloriginsthrough themodernperiodtothepresenttime.Keyconceptsandtheoriesthatprovideacritical understandingoftheprocessesofpersuasivesymboluse.

NonverbalCommunication.3730).F,S.Preq:COM112.Theoryand

researchinnonverbalcommunication.including:environment;space;physical appearance.movement;eyesandfacialexpressions:andvocalcues.Nonverbal communicationinpersonal,workplaceandcross-culturalsetting. COM323IntroductiontoScenicDesign.3(2-2).S.AltYrs.PrcqCOM103or 223.Aesthetics.elements.andprinciplesofscenicdesign.Theoriesandapplicationsto thephysicalstageinrelationtothescript.Practicalapplicationswiththeuseofdesign mediainUniversityTheaterproductions. COM324AdvancedTelevisionProduction.3(1-4)S.Freq.COM224.Television programproductionutilizingadvancedproductiontechniques.Emphasisonrefinementof writing,producing,anddirectingskillsthroughworkinTVstudioonproductionof sophisticatedprogramformats. COM325AnatomyandPhysiologyofSpeech.3(3-0).FAnatomyandphysiology ofthespeechmechanismincludingthemuscular.skeletal.andnervoussystemstructures involvedinrespiration,phonation.andarticulation. COM326PublicRelationsApplications.3(3-0)F.SPreq:COII236. Managementofthepublicrelationsfunctioninorganizationsandpublicrelations counseling;communicationtheoryandnatureofmaterialsemanatingfrompublic relationsdepartmentsandcounselingfirms.practicalanalysisanddevelopmentofpublic relationspublicityandcampaigns. COM332RelationalCommunication.3(3-0)F.S.Preq.COM[13. Communicationpatternsinthedevelopmentanddeteriorationofinterpersonal relationships.Functionalanddysfunctionalcommunicationbehaviorsinfamily relationships. COM333AdvancedActing.3(30)S.AllI’rsPrcq.COM203ordommzsIru/m/ competenceinacting.Advancedmethodsinrolepreparationthroughexercisesin concentration.imagination.sensoryandemotionalrecall.andotherStanislavskian techniques.Analysesandcritiquesofplaysandin-classperfonnances.



COM334AnalysisofInformationMedia.3(3—0).S.Preq:COM234orjunior standing.Historyandimpactofinformationalandpersuasivetelemediatedmessages. Credibilityandmotivationinlocalandnationalnewsmedia,persuasioninpolitical campaignsandsocialmovements.artartificeincommercials,theinfusionof entertainmentelementsintoinformationalprograms. COM335LanguageDevelopment.3(3-0)F,Alt.Yrs.Syntactic.semantic. morphologic.andpragmaticdevelopmentfrombirththroughadolescence.Theinfluence ofcognitiveandsocialdevelopmentonlanguagedevelopment.Firstlanguageacquisition versussecondlanguagelearning. COM342Interviewing.3(3—0).F,SPreq:Juniorstanding.Theoryandpracticeof effectivecommunicationskillsappliedinvarioustypesofprofessionalinterviews.In- classinterviewing. COM345ChildLanguageDisorders.3(3-0).S.Preq:COM335.Basicprinciples. methodsandproceduresforassessmentandinterventionofchildlanguagedisorders. Dialecticaldifferences.Researchmethodology.Computerapplications. COM354 ofproducing.directing.andeditingtechniquesforvideo. storyboard,shootandeditshortvideoprojects.

PortableVideoProduction.3(2-2).F.S,Sztm.Preq:COM204.Principles

Studentswillscript.

COM(WGS)362Male/FemaleCommunication.3(3-0).F.S.Preq:Junior Standing;COM112.Effectsofgenderontheinterpersonalcommunicationprocess. Explanationsofgenderdifferences.communicationaboutwomenandmenvialanguage andviamediaandinterpersonalcommunication COM(ENG)364HistoryofFilmto1940.3(3—0).F.Preq:Juniorstanding. Technologicaldevelopmentsandaestheticmovementsthatshapedcinemaproduction anddirectionfromthebeginningoftheindustryto1940.Evolutionincamera movement,editing,soundstoryline.andthedocumentary.Risetoprominenceofthe Hollywoodstudiosystemsandthecontributionsofforeignfilmmakers. COM(ENG)374HistoryofFilmfrom1940.3(3-0).S.Preq:Juniorstanding. Technologicaldevelopmentsandaestheticmovementsthathaveshapedcinema productionanddirectionfrom1940tothepresent.Evolutionincameramovement. editing,sound,storyline.andthedocumentary.Post-wardeclineandre—emergenceofthe Hollywoodfilmindustryandthecontributionsofforeignfilmmakers. COM375ArticulationandPhonologicalDevelopmentandDisorders.3(3-0).F Preq.‘COM215.Normalacquisitionofarticulationandphonology.Basicprinciplesand methodsofassessment,diagnosis.andtreatmentofarticulationandphonological disorders.Dialectaldifferences.Phonologicaltranscription.Computerapplications.

COM385SpeechScience.3(2-2).S.Preq.‘COM215andCOM325.Acoustic propertiesofspeechsoundsandthedynamicsofspeechsoundproduction.Initial experiencewithbasicclinicalinstrumentationusedtomeasurerespiratory,phonatory, andatriculatorymovementsandtheacousticeventsthatresultfromthesemovements. Labassignmentsusingbasicinstrumentationandcomputersoftwarearecompleted outsideofclass. COM(ANT,H88)392InternationalandCrossculturalCommunication.3(3-0). S.Patternsandproblemsofverbalandnon-verbalformsofcrossculturalcommunication, Avoidanceandmanagementofculturalconflictarisingfromawarenessofcharacteristics andcrossculturalcommunication.Impactoncommunicationofdifferingcultural perspectives. COM403TouringTheatre.3(14).S.Preq.AuditionrequiredAtouring performanceexperienceconsistingoftextanalysis,characterization,roledevelopment, andperformanceofscripts. COM(ENG)411RhetoricalCriticism.3(3-0).S.Rhetoricalanalysisofpublic speeches,socialmovements,politicalcampaigns,popularmusic,advertising,and religiouscommunication.Nee-Aristoteliancriticism,movementstudies,genrecriticism, dramatisticanalysis,contentanalysis,fantasythemeanalysis. COM415DiagnosticProceduresinSpeechPathology.3(3-0).S.Preq:COM215 plussix(6)additionalcreditsincommunicationdisorderscourses.Principlesand practicesofassessment.Modelsandproceduresusedindiagnosingawidevarietyof communicationdisordersinchildrenandadults.Criticalanalysisanddiagnosisofvoice, fluency,hearing,articulationandphonologicallanguage,andneuropathicdisorders. Diagnosticreportwriting. COM421CommunicationLaw.3(30).F.Preq:Juniorstanding.Exploresthe historical,philosophical,andlegalfoundationsofcommunicationrightsand responsibilities.Philosophiesandregulationsaffectingsources,messages,channels, receivers.andsituationsprovidethecentralfocusofthecourse. COM431CommunicationinPoliticalCampaigns.3(3-0).F,Alt.Yrs.Preq: COM110.Rolesofanalysisandcriticismoforalcommunicationinpoliticalcampaigns; analysisofspecialpoliticalcommunicationsituations;ghostwriting,newsconferences, negativeadvertising. COM44]EthicalIssuesinCommunication.3(3-0).S.Preq:COM110,112. Criticalanalysisofethicalproblemsininterpersonalandpubliccommunicationpractices. COM444TelevisionWritingSeminar.3(30).F.Preq.‘COM204.Development ofadvancedskillsinwritingfortelevisioninsuchformatsasnews,documentary, commercialsandpublicserviceannouncements,dramaandnon-broadcastvideo. Discussionswithworkingprofessionals.



COM445NeurolinguisticDevelopmentandDisorders.3(3—0).F,S.Preq.‘COM 335.Neuroanatomyandphysiologybasictothediagnosisandtreatmentofchildrenand adultswithneurolinguisticdisordersrelatedtotraumaticbraininjury.aphasiaand neurologicaldisease.Surveyofetiologyandsymptomatology.Traininginthenature. characteristics,associatedproblems.andclinicalmanagementofpatientswithbrain damage. COM446ProblemsinPublicRelations.3(3—0).F,SThisclassisaproblem solvingcoursewherestudentslearntoapplypublicrelationsinsocialsciencetheoriesto realworldpublicrelationschallenges.Itisdesignedtolinkotherpracticaland theoreticalcourseworkandtoprovideabridgetoimplementingactualpublicrelations campaignsinCOM326andininternships.Althoughtheinstructorwillconductlectures andexercisesonthetheoreticalcoursecontent.thefocusofthecourseisonapplying theorytocasestudies. COM454PortableVideoPracticum.3(0-6)S.Preq‘COM354.Hands-on experienceinsmallvideo—systemsproduction.Studentsproduceinstructional videotapes.Providespracticalexperienceinallphasesoftheproductionprocess, includingpre-productionorganization.andcriticalanalysisofthefinalproduct. COM455ClinicalObservationinSpeech-LanguagePathology.3(3-0)F,S. Preq:COM215.Observationofavarietyoftherapytechniquesandclinicalprocedures usedinthetreatmentofspeech—language—hearing—impairedindividualsintheNCState SpeechClinicandotherlocalsites. COM456OrganizationalCommunication.3(30).F,S,SumRoleofhuman communicationinorganizations,theassumptionsinherentinmanagementphilosophies abouteffectivecommunication,andaninvestigationoftherelationshipsamong communication,jobsatisfaction.productivity,development,andemployeemotivation. COM462Cross-CulturalCommunication.3(3-0).F.Preq.‘COM112; additionalCOMcredits.Communicationacrossculturalboundarieswithemphasison comparativeanalysisofcommunicationstrategiesandtacticsaswellasoverall communicationsystemsofvariouscultures:problems,barriers,patternsof communication. COM465AdvancedClinicalPracticuminSpeech—LanguagePathology.3(3-0). F,S.Preq:COM455.Initialexperienceforstudentstoassessandtreatindividualswith speech,language,andhearingproblemsandtowriteclinicalreports. COM474VideoinBusinessandIndustry.3(3—0).SPreq:COM224orCOM 354.Planningandcontrollingtheuseofvideofortraining,employeecommunication, publicrelations,andotherpurposesinorganizations.Applications,organizational variables,andtechnologies.
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COM486CommunicationResearchMethods.3(3-0)ES.Preq:12credithours ofCOMcourses.Designandimplementationofcommunicationresearchmethods, includingexperimentalandsurveyresearchprocedures.Useofcomputersoftwarefor statisticalanalysis. COM496CommunicationInternship.3(3-0).F.S.Preq.’Jr.standingin Communication;permissionofDepartmentCommunicationmajorsonlv.Directedwork experienceforCommunicationmajorswithsupervisionfromtheworksiteandthe University. COM498AdvancedTopicinCommunication.[—3.F5.Preq'Ainehoursof communicationcourses;JuniorStandingAdvancedstudyofcontemporarytheories. methods.practices.processes.orissuesrelatedtothefieldofcommunication.Topic varies. COM499AdvancedIndependentStudyinCommunication.13.F.S.PreqNine creditsinCommunicationcourses.MustbeJuniororSeniormajoringin Communication.Musthavepermissiono/departmen!toenrollMayenrollonlymice Specialprojectsincommunicationdevelopedunderthedirectionofafacultymemberon atutorialbasis. COM514HistoryofRhetoric.3(30).SContemporaryrhetoricaltheoryandits developmentfromclassicalrhetoric;emphasisondifferencesbetweenoralandmitten communicationandtherelevanceoftraditionaltheorytopurposesandconstraintsof writing.Specialattentiontocurrentissues:revivalofinvention.argumentationandtruth. contributionsofresearchincomposition. COM(ENG)516RhetoricalCriticism:TheoryandPractice.3(3—0).FPreq' COM32]or411orENG514or518.Development.achievements.limitationofmajor criticalmethodsinthe20thcentury.includingneo-Aristotelian.generic.metaphoric. dramatistic,feminist,social-movement.fantasy-themeandpostmodernapproaches. Criticismofpoliticaldiscourse,institutionaldiscourse.discoursesoflaw.medicine. religion,education,science,themedia.Relationsbetweenrhetoricalandliterary criticismandotherformsofculturalanalysis. COM556SeminarInOrganizationalCommunication.3(3-0).S.Preq:Advanced undergrad.orgrad.standing.Theoreticandappliedapproachesforstudying communicationperspectivesoforganizationalbehavior.Topicsrelatecommunication withorganizationaltheories,researchmethods.leadership.power.attraction.conflictand theorydevelopment. COM561HumanCommunicationTheory.3(3-0).ES.Preq:PBSorgraduate standing.Theroleoftheoryinstudyofhumancommunication.Generalsocialscientific theoriesaswellascontext-basedtheoriesincludinginterpersonal.public.group. organizationalandmasscommunicationcontexts.



COM566SeminarinCrisisCommunication.3(3-0).S,Alt.Yrs.Workingwithin theoreticalperspectivesofcommunication,conflictmanagementandorganizational designs,atheoreticalunderstandingforcrisiscommunication,includingthorough guidelinesforstrategiccommunicationplanningfor,managingandevaluatingcrises. COM598SpecialTopicsinCommunication.1-3.F.S,Sum.Detailedinvestigation ofaspecialtopicincommunication.Nomorethan6hrs.maybeusedascredittoward graduationwithmaster'sdegree. COM630IndependentStudyinCommunication.1-3.F,S.Preq:Grad.standing. Specialprojectscoursetobeutilizedforguidedresearchatgraduatelevel.Topic determinedbyinstructor.Nomorethan6hrs.maybeusedascredittowardgraduation withmaster'sdegree. COM685Master'sSupervisedTeaching.1-3F,S,Sum.Preq.‘Master'sstudent, Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. CROPSCIENCE CS200IntroductiontoTurfgrassManagement.4(3-2)F.Preq:B10125,B0 200,orCS213.Turfgrassselection.establishment.maintenance.andpestmanagementin lawns,golfcourses,athleticfields,androadsidecare;Emphasisonunderstandingthe impactoftheenvironmentonmanagementpracticesandturfgrassperformance.Field tripsinlaboratory. CS213Crops:Adaptation&Production.4(3—2).F,S.Preq:BIO125orBO200. Fundamentalstructureandreproductivefeaturesofcrops.Theiradaptationand importanceinglobalagriculture.Practicesandinputsneededforeconomicproductionof aqualityproductandinteractionofthesefactorswithintheconstraintsofclimate.soils. andtopographyinmaintainingaqualityenvironment. CS312GrasslandManagementforNaturalResourcesConservation.3(2-2).F. Preq:BIO125,CS213,SSC200.Basicprinciplesandpracticesofproductionand utilizationofpastureandforagecrops;impactondevelopingsustainablesystemsfor livestockfeed,soilandwaterconservation;useofcomputerstoassistinwholefarm planningandinformationretrieval. CS400TurfCulturalSystems.3(3-0).FPreq:CS200,80200SSC200.Topics include:golfcoursedesignconsiderations,fertilizercharacteristicsandapplication techniques,irrigationprogramming,constructionofhighuseturfgrassareas,calibration ofSpreadersandsprayers,aerification.pesticidefateanddevelopmentofeffective managementsystems.
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CS411CropEcology.3(3—0).F.Preq:BO421.Ecologyandproductionofmajor agronomiccropsofeconomicimportance.Impactofkeyenvironmentalstressfactorson productionprocessesandmanagementstrategies.Environmentalissuespertainingto sustainablecroppingsystems.Manipulationofcanopyclimateandrootingenvironment forenhancedcropperformanceinthecontextofglobalclimatechange.Ecological analysisofabiotic-andbiotic-derivedcropdisorders. CS413PlantBreeding.2(2-0).S.Preq.’ON411orANS215.Discussionof reproductivesystemsofhigherplants;thegeneticbasisforplantimprovementandthe selection,evaluation,andutilizationofcropvarieties. CS414WeedScience.4(3-2).F.Preq:CH220.History,currentstatusand fundamentalsofweedbiologyandcultural,biological,andchemicalweedcontrol; propertiesandusesofherbicides;weedidentification;properuseofherbicideapplication equipment;currentweedmanagementpracticesincropsandnon-croplandsituations. CS415AgronomicPestManagementSystems.3(3-0).S.Preq.‘CS213,CS200, CS414.History,principles,andapplicationoftechniquesformanagingagricultural pests.Theoryandpracticeofintegratingpestcontroltacticstomanagepestsand minimizeenvironmentalimpacts.Topicsincludepestsamplingtechniques,economic thresholds,biologicalcontrol.efficientpesticideuse,crop/pestmodeling,animalpest managementand1PMeconomics. CS(SSC)462Soil-CropManagementSystems.3(2-3).S.Preq:CS213,CS414, SSC342,SSC452,seniorstanding,Unitesprinciplesofsoilscienceandcropscience withthoseofalliedareasintorealisticagronomicapplications;practicalstudiesin planningandevaluationofsoilandcropmanagementsystems. CS(SSC)490SeniorSeminarinCropScienceandSoilScience.1(1—0).S.Preq.‘ SeniorinAgronomy.Reviewanddiscussionofcurrenttopicsincropscience,soil science,agronomyandnaturalresourcemanagement.Preparationandpresentationof scientificinfomrationinwrittenandoralformat. CS492ExternalLearningExperience.[-6.ES.Preq:Sophomorestanding.A learningexperienceinagricultureandlifescienceswithinanacademicframeworkthat utilizesfacilitiesandresourceswhichareexternaltothecampus.Contactand arrangementswithprospectiveemployersmustbeinitiatedbystudentandapprovedbya facultyadviser,theprospectiveemployer,thedepartmentalteachingcoordinatorandthe academicdeanpriortotheexperience. CS493SpecialProblemsinCropScience.1—6.F,S.Preq:Sophomorestanding.A learningexperienceinagricultureandlifescienceswithinanacademicframeworkthat utilizescampusfacilitiesandresources.Contactandarrangementswithprospective employersmustbeinitiatedbystudentandapprovedbyafacultyadviser,theprospective employerthedepartmentalteachingcoordinatorandtheacademicdeanpriortothe experience.



CS495SpecialTopicsinCropScience.1—3.F,S,Sum.Offeredasneededtopresent materialsnotnormallyavailableinregularcourseofferingsorforofferingofnewcourses onatrialbasis. CS(HS,PP)502PlantDisease:MethodsandDiagnosis.2(0—6).F.Preq:PP 315.Introductiontothebasicprinciplesofdiseasecausalityinplantsandthe methodologyforthestudyanddiagnosisofplantdiseasescausedbyfungi.Identification ofplant-pamogenicfungi.Researchproject,diseaseprofilesandfieldtripsarerequired. CS(FOR,SSC)577ConservationandSustainableDevelopment1.3(3-0).F. Agronomic,ecologicalandeconomicconceptsofsustainability,withemphasison applicationindevelopingcountries;forest,soilandwildliferesources;modelsin conservationbiology;historical,culturalandsociologicalperspectives;policyanalysis. OfferedaspartoftheprogramofCenterforWorldEnvironmentandSustainable Development. CS601Seminar.1(1-0).F,SPreq:Grad.standing.Maximumoftwocredits allowedtowardmaster’sdegree;however,additionalcreditstowarddoctorateallowed. Reviewanddiscussionofscientificarticles,progressreportsinresearchandspecial problemsofinteresttoagronomists. CS620SpecialProblems.F,S,Sum.CreditsArrangedSpecialproblemsinvarious phasesofcropscience.Problemsmaybeselectedorwillbeassigned.Emphasison reviewofrecentandcurrentresearch. CS685Master'sSupervisedTeaching.1-3.ESSum.Preq:Master’sstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanningfortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. CS690Master'sExamination.1-6.F,S.Preq:Master'sstudent.Forstudentsinnon thesismaster'sprogramswhohavecompletedallotherrequirementsofthedegreeexcept preparingforandtakingthefinalmaster'sexam. CS693Master'sSupervisedResearch.1-9.F,S,Sum.Preq:Master’sstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. CS695 research.

Master'sThesisResearch.1-9.F,S,Sum.Preq.‘Master'sstudent.Thesis

CS699Master'sThesisPreparation.1-3.F,S,Sum.Preq:Master’sstudent.For studentswhohavecompletedallcredithourrequirementsandfull-timeenrollmentfor themaster'sdegreeandarewritinganddefendingtheirthesis.
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CS71]TobaccoTechnology.3(3-0).S,Alt.Yrs.Preq:BO421orequivalent, Specialproblemsconcernedwiththetobaccocrop.Latestresearchproblemsandfindings dealingwiththisimportantcashcrop. CS713PhysiologicalAspectsofCropProduction.3(3-0).S,Alt.Yrs.Preq:BO 421.Emphasisuponpertinentphysiologicalprocessesassociatedwithcropsandcrop managementsuchasplantgrowth,maturation.respirationandphotoperiodism. Relationshipofenvironmenttomaximumcropyields. CS(HS)715WeedScienceResearchTechniques.1(0-2)FPreq:CS414or equivalentBioassaytechniquesfordetectionofherbicideresiduesinsoils.chemical analytical(GLC,HPLC)techniquesforidentifyingherbicideresiduesinsoilsandplants. proceduresforstudyingadsorptionandleachinginsoils.proceduresformeasuring herbicideinterferenceofphotosynthesisanduseof14C-labeledherbicidesforfollowing uptake.transportandmetabolismofherbicidesinplants. CS(HS)716WeedBiology.1(0-1).F.Preq:CS414,Weedseeddevelopmentand dispersal,seeddormancy,oilseedbank.seedlingdevelopment.growthanalysis. reproduction,communitystructure.populationdynamics.speciesinteractions. environmentaleffectsoninteractionsandinfluenceofman.Taughtfirst5weeksof semester. CS(HS)717WeedManagementSystems.1(0-1)FPreq‘CS414orequivalent, Weedmanagementsystemsincludingintegrationofcultural.biological.mechanicaland chemicalmethodsforvegetables,fruits.ornamentals.turf.smallgrains.corn.tobacco. cotton,peanuts.aquaticandnon-croplandsettings.Taughtsecond5weeksofsemester. CS(B0,HS)718BiologicalControlofWeeds.1(1-0).FPreq‘CS414or equivalentConceptsandmethodsinuseofbiologicalagentsforcontrolofweeds. Primaryemphasisonweedbiocontrolwithinsectsandplantpathogens.Taughtthird5 weeksofsemester. CS(GN)719OriginandEvolutionofCultivatedPlants.1(0-1)F.EvenYrs. Preq:CS(GN,HS)741.Reviewofconceptsofspeciationandclassification;originand variationinplants;theoriesrelatedtoagriculturalorigins:variationpatternsofcultivated species;evolutionunderdomestication;utilizationofwildandunadaptedgerrnplasmin plantbreeding. CS(GN,HS)720MolecularBiologyinPlantBreeding.3(3—0}S,Alt.EvenYrs. Preq:CS(GN,HS)741,GN701,ON702,ON703.Theoryandprinciplesofmolecular biologyappliedtoplantbreeding.Experimentalapproachestoinducegeneticchange. cytoplasmicrecombination,haploidutilizationandpotentialsofmoleculartechniquesfor solvingbreedingproblems.



CS(HS,SSC,TOX)725PesticideChemistry.[(1-0).S.Preq.‘CH201and221. Chemicalpropertiesofpesticidesincludinghydrationandsolvation.ionization. volatilization,lipophilicity.molecularstructureandsize,andreactivityandclassification accordingtochemicaldescription,modeofactionorionizability.Taughtduringthefirst5 weeksofsemester.Dropdateislastdayof3rdweekoftheminicourse. CS(HS,SSC,TOX)727PesticideBehaviorandFateintheEnvironment.2(2-0) S.Preq:CS(HS,SSC,TOX)725.SSC200.Sorption/desorption.soilreactivity,movement, volatilization.bioavailability,degradationandstabilityofpesticidesintheenvironment. Taughtduringthelast10weeksofsemester.Dropdateislastdayof3rdweekofthe minicourse. CS(HS)729HerbicideBehaviorinPlants.2(2—0).S.Preq:BO"'51andBO752 andCS(HS,SSC)725.Chemical,physiologicalandbiochemicalactionsofherbicidesin plantsincludinguptake.nanslocation.metabolismandmechanismofaction. CS(GN,HS)741PlantBreedingMethods.3(3—0).FPreq:ST711.Advanced studyofmethodsofplantbreedingasrelatedtoprinciplesandconceptsofinheritance. CS(GN,HS)745QuantitativeGeneticsinPlantBreeding.1(1—0).S.Alt.Yrs. Preq.‘CS(GN,HS)741,ST712,courseinquantitativegeneticsrecommended.Theory andprinciplesofplantquantitativegenetics.Experimentalapproachesofrelationships betweentypeandsourceofgeneticvariability,conceptsofinbreeding,estimationsof geneticvarianceandselectiontheory. CS(GN,HS)746BreedingMethods.2(2-0).S,Alt.Yrs.Preq:CS(GN,HS)741, ST535.Theoryandprinciplesofplantbreedingmethodologyincludingpopulation improvement,selectionprocedures,genotypicevaluation,cultivardevelopmentand breedingstrategies. CS(GN,HS,PP)748BreedingforPestResistance.2(2—0).F,Alt.Yrs.Preq: CS(GN,HS)741,PP315,ST512.Theoryandprinciplesofbreedingforpestresistance. Experimentalapproachesforexamininggeneticsofhost—parasiteinteractions,expression andstabilityofpestresistanceandbreedingstrategiesfordevelopingpest-resistant cultivars. CS801Seminar.1(1-0).F,S.Preq:Grad.standing.Maximumoftwocredits allowedtowardmaster’sdegree;however,additionalcreditstowarddoctorateallowed Reviewanddiscussionofscientificarticles.progressreportsinresearchandspecial problemsofinteresttoagronomists. CS820SpecialProblems.F,S,Sum.CreditsArrangedSpecialproblemsinvarious phasesofcropscience.Problemsmaybeselectedorwillbeassigned.Emphasison reviewofrecentandcurrentresearch.
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CS(GN,HS)860PlantBreedingLaboratory.1(1-0)_S,Alt.OddYrs.Preq: CS(GN,HS)741.VisitationofplantbreedingprojectsintheDepts.ofCSandHSatNC State,alongwithcommercialseedcompanies.Discussionandviewingofbreeding objectives.methodsandequipmentandteachingandpracticeofhybridizationmethods. CS(GN,HS)861PlantBreedingLaboratory.1(1—0).F,Alt.OddYrs.Preq.‘ CS(GN,HS)741.VisitationofplantbreedingprojectsintheDepts.ofCSandHSatNC State,alongwithcommercialseedcompanies.Discussionandviewingofbreeding objectives.methodsandequipmentandteachingandpracticeofhybridizationmethods. CS885DoctoralSupervisedTeaching.[-3.F.S,Sum.Preq:Doctoralstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. CS890DoctoralPreliminaryExamination.[-9.F,SSum.Preq:Doctoralstudent. Forstudentswhoarepreparingforandtakingwrittenand/oralpreliminaryexams. CS893DoctoralSupervisedResearch.[-9.F,S,SumPreq.‘Doctoralstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. CS895DoctoralDissertationResearch.1-9.F,S.Sum.Preq:Doctoralstudent. Dissertationresearch. CS899DoctoralDissertationPreparation.[-3.F,S,Sum.Preq:Doctoralstudent. Forstudentswhohavecompletedallcredithour,full-timeenrollment,preliminary examination,andresidencyrequirementsforthedoctoraldegree,andarewritingand defendingtheirdissertations. COMPUTERSCIENCE CSC100ComputerLiteracy.2(2-0).CreditforCSC100isnotallowedifstudent haspriorcreditinanothercomputersciencecourseorcomputerrelatedcourse.Offered onlythroughIndependentstudybyExtension.Surveyofcomputerhardwareandsoftware systems,howprogramsarecreated,howcomputersareusedinorganizations,andthe effectsofthecomputersociety.Fourwrittenassignmentsandafinalexam. CSC112IntroductiontoComputing-FORTRAN.3(2-3).F,S.Preq.‘E115,MA 141.ProblemsolvingthroughwritingFORTRANprograms.Particularelementsinclude: carefuldevelopmentofFORTRANprogramsfromspecifications;documentationand style;appropriateuseofcontrolstructures,datatypesandsubprograms;abstractionsand verification;engineeringapplications.



CSC114IntroductiontoComputing-C++.3(2-3)ESSum.Freq:E1150rPMS 100.Coreq:MA121or131or141AnintroductorycourseincomputinginC++. Emphasisonalgorithmdevelopmentandproblemsolving.Particularelementsinclude: carefulandmethodicaldevelopmentofC++programsfromspecifications; documentationandstyle;appropriateuseofcontrolstructures.datatypesand subprograms;dataabstractionandverification;numericandnonnumericapplications; introductiontoobject-orientedprogramminganddesign. CSC116IntroductiontoComputing-Java.3(2—3).F,S.Preq:E115Coreq:MA 121or131or141.AnintroductorycourseincomputinginJava.Emphasisonalgorithm developmentandproblemsolxing.CarefulandmethodicaldevelopmentofJava applicationsandappletsfromspecifications;documentationandstyle;appropriateuseof controlstructures;classesandmethods:datatypesanddataabstraction;object-oriented programminganddesign;graphicaluserinterfacedesign. CSC200IntroductiontoComputersandtheirUses.3(2-2).ESSHm.\Imnothe usedbyCSCmajorasarestrictedelective.Surveyofbasicprinciplesofcomputer hardware.communications,operatingsystems.micro—computerissues.security.impact onsociety,systemdevelopment,anduseinorganizations.Hands-onuseofsoftware. includingoperatingsystemcommands.wordprocessing,spreadsheets.anddatabase managers.Demonstrationandapplicationofcurrentend-userapplications. CSC214ProgrammingConcepts.3(3-0).ESSum.Preq.CSC114withagradeof C-orbetter.Softwaredesigninahigh-levellanguage:abstractdatatypes.modular programming,managementoflargeprograms.Dynamicmemorymanagement:linked lists,pointers,allocationanddeallocation.Alternateprogrammingparadigms:recursive listprocessing,object-orientedprogramming. CSC216ProgrammingConcepts-Java.3(30).17,5.Preq:CorbetterinCSC 112,114or116.Coreq.‘CSC222.Thesecondcourseincomputing,intendedformajors. Emphasisisplacedoninterpretationofinductivedefinitions(functionsanddatatypes); testingstrategies;specificationandimplementationoffinite-statemachine; encapsulation;polymorphism;inheritance;classinvariants;andresourcemanagement CSC224AppliedDiscreteMathematics.3(3-0).F,S.Preq.‘CSC114andMA(121 or131or141).Formallogic,Methodsofproofincludinginduction.Introductionto grammarsandfinitestatemachines.Recurrencerelationsandasymptoticbehaviorof functions.Setsandcounting.Booleanexpressionsandlogicnetworks.Graphsand relations.
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CSC226DiscreteMathematicsforComputerScientists.3(30).PS.Prefl‘CSC 116andMA141.CSC,CSU,CPE.CPUmajorsonly.Propositionallogicandthepredicate calculus.Logicgatesandcircuits.Methodsofproof.Elementarysettheory. Mathematicalinduction.Recursivedefinitionsandalgorithms.Solxingrecurrences. Theanalysisofalgorithmsandasymptoticgrowthoffunctions.Elementary combinatorics.Introductiontographtheory.Orderedsets.includingposetsand equivalencerelations.lntrodcutiontoformallanguagesandautomata. CSC234ComputerOrganizationandAssemblyLanguage.3(30).FS,Sum. Preq:CSC214withagrade0/C—orbetter.Numbersystems.vonNeumanmachines. instructionsetsandmachinecode.datarepresentation.assemblersandassemblylanguage programming.compilers.externalandinternalprocessororganization.memor}.l0 organizationanddevices.Detailedstudyofacontemporaryprocessorarchitecture. CSC236ComputerOrganizationandAssemblyLanguageforComputer Scientists.3(30).FS‘.Preq‘('SC216withgrade0/C—orhetterCSCmajorsonly. Computerarchitecturetopicsrequiredbyprofessionalsoftwaredevelopers.including binaryandhexadecimalnumbers.hardwarecomponentorganization.machineinstruction sets.assemblerlanguageprogramming.linkingassemblerlanguagewithhigh-level languages.programtesting.computerhardwaredesignissues.computersoftwaredesign issues.andtrendsincurrentcomputerdesign. CSC244ConceptsandFacilitiesofOperatingSystems.3(3-0).ES.Preq:CSC 234.Thehistoryandevolutionofoperatingsystems.conceptsofprocessmanagement. memoryaddressingandallocation,filesandprotection.deadlocksanddistributed systems. CSC246ConceptsandFacilitiesofOperatingSystemsforComputerScientists. 3(3-0).F,S.Preq:CSC236.CSCCPEmaforsonly.Fundamentalconceptsofcomputer operatingsystemsforcomputerscientists,includingmemorymanagement.filesystems. processmanagement,distributedsystems.deadlocks.andbasicsecurityandsystem accounting. CSC251WebPageDevelopment.1(1-0).S.Preq.‘E115orequivalentknowledge ofEOS/Um'tysystem.SyntaxandsemanticsofHTML(HyperTextMarkupLanguage). StudentswilllearnnecessaryskillstodevelopwebpagesontheirEOS/Unityaccount.In additiontomechanics,designaspectsandbandwidthconservancyarecovered.Several pageswillbecreatedincludingafinalproject. CSC254VisualC++.1(1-0).FPreq.‘CSC214.ProgramminginWindows95/NT usingtheVisualC++compilerandtools.ThefocusisonusingtheMicrosoft FoundationClasses(MFC),understandingtheWin32API.andmodernoperatingsystems concepts.



CSC255StringProcessingLanguages.1(1-0).Preq:CSC1120rCSC114orCSC 200.Syntaxandsemanticsofastringmanipulationlanguage,currentlySNOBOL4. Applicationofthelanguagetoprogrammingproblemsinnon—numericareas.Discussion ofotherstringprocessinglanguagessuchasPERL. CSC256AssemblyLanguageProgramming.2(2-0).F,S.Preq:CSC112or114. IBM5/370AssemblyLanguage.Basicconcepts:baseregisterusage,looping,address modification,input/outputusingsystemmacros,subroutines,interrupthandling,use— definedmacros,andsystemcontrolfunctions. CSC257IntroductiontoJava.1(1-0).F.Preq:CSC214.IntroductiontotheJava programminglanguage.Object-orientedtechniquesandlanguagesyntax.Javaclass librariesincludingstrings,graphicalinterfaces.events.exceptions,arguments,threads, filei/o,andnetworking. CSC258ProgrammingLanguage-C.2(2—0).Preq:CSC244.Systems implementationlanguageC.Historyandcurrentapplications;syntaxandsemanticsofC; paradigmsofCthatsetitapartfromotherhigh-levellanguages;Cprogramming environment. CSC295SpecialTopicsinComputerScience.1-3.SpecialtopicsinCSCatthe earlyundergraduatelevel. CSC302IntroductiontoNumericalMethods.3(3-0).RS.Preq:CSC1100rCSC 112orCSC114andMA305.CSCmajoror2.7GPA.Numericalcomputationswith digitalcomputers;floatingpointarithmeticandimplicationsofround-offerror. Algorithmsandcomputertechniquesforthenumericalsolutionofproblemsin:function evaluation;zerosoffianctions;interpolation;numericaldifferentiationandintegration: linearsystemsofequations;curvefitting;solutionsofnon-linearequations;numerical solutionsofordinarydifferentialequations. CSC312ComputerOrganizationandLogic.4(3—3).ES.FreqCSC234,CSC 224.CombinationallogiccircuitsandtheirrelationtoBooleanalgebra.Functional propertiesofcombinationalandsequentialcomponentsandtheirrealizationsin integratedcircuitforms.Organizationofdigitalcomputercomponents;processors. controlunits.memories.switches.andperipherals.Architectureofcomputersystems. Computerarithmetic.Microprogrammedcontrol.Interruptmechanisms.Laboratory exercisesinvolvelogical,functional.andelectricalpropertiesofcomponentsfromgates tomicroprocessors. CSC314DataStructures.3(3-0).F,S,Sum.Preq.‘CSC214andCSC224witha gradeofCorbetter.Asurveyoffundamentalabstractdatatypesalongwithefficient implementationsforeach.Emphasizesasymptoticrunningtimeasameasureofprogram performance.Lists,stacks,queues,sparsearrays,binarytrees.heaps,balancedsearch trees,andhashtables.Illustrativeapplicationssuchasgraph,text-processing,or geometricalgorithms,
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CSC316DataStructuresforComputerScientists.3(3-0).F,S.Preq.‘CSC216 andCSC226withagradeofC-orbetter.CSC,CPEmajorsonly.Abstractdatatypes; abstractandimplementation-levelviewsofdatatypes.Linearandbranchingdata structures,includingstacks,queues,trees,heaps,hashtables,graphs,andothersat discretionofinstructor.Best,worst,andaveragecaseasymptotictimeandspace complexityasameansofformalanalysisofiterativeandrecursivealgorithms. CSC326SoftwareEngineering.3(3-0).F,S.Preq:CSC314or316.Applicationof productengineeringmethodstosoftware:qualityassurance,projectmanagement, requirementsanalysis,specifications,design,development,testing,productionand maintenance. CSC333Automata,Grammars,andComputability.3(3-0).F,S.Preq:CSC224. CSCmajoror2.7GPA.Studyofthreeclassicalformalmodelsofcomputation-finite statemachines,context-freegrammars,andTuringmachines-andthecorresponding familiesoffomiallanguages.Powerandlimitationsofeachmodel.Parsing.Non- determinism.TheHaltingProblemandundecidability.TheclassesPandNP,andNP- completeness. CSC(BUS)340InformationSystemManagement.3(3-0).F,S.Preq:M200or equivalent.Fundamentalsofinformationsystemsdevelopmentanduseinorganizational setting.Informationsystems(IS),concepts,hardware,software,telecommunications, databasemanagement.ISdevelopment,applicationsandmanagementin telecommunications,databasemanagement,variousbusinessprocesses,globalissues. securityandethicalchallenges. CSC379EthicsinComputing.1(1-0)S.Preq:Juniorstanding.CSCmajoror2.7 minimumGPA.Discussionoftheconcernforthewayinwhichcomputersposenew ethicalquestionsorposenewversionsofstandardmoralproblemsanddilemmas.Study ofethicalconceptstoguidethecomputerprofessional.Computerprofessionalcodesof ethics.Useofcasestudiestorelatetoethicaltheory.Ethicalandlegaluseofsoftware. Conflictsofinterest. CSC401DataandComputerCommunicationsNetworks.3(3-0).F.Preq:MA 3140rST37/,CSC244.CreditsarenotallowedforbothCSC401andECE460.Basic conceptsofdatacommunicationnetworkingandcomputercommunicationsarchitectures, includingpacketswitching,localareanetworks,081(OpenSystemInterconnection Architectures),TCPIP,X25X75.andSNA(SystemNetworkArchitecture). CSC402NetworkProjects.3(3-0).Preq:CSC401,CSC312.Noauditing.Under thesupervisionoffacultymembers.studentsengageinprojectsthatmayinclude communicationarchitectureimplementation,networkingtechnologyassessment,network performanceevaluation,andnetworkadministration.Comprehensivewrittenandoral projectreportrequired..



CSC411IntroductiontoArtificialIntelligence.3(3-0).S.Preq:CSC224orLOG 201.OverviewanddefinitionsofArtificialIntelligence(Al).Search,includingdepth- firstandbreadth-firsttechniqueswithbacktracking.Knowledgerepresentationwith emphasisonlogicalmethods,Horndatabases,resolution,quantification,unification, skolemizationandcontrolissues;non-monotonicreasoning;frames;semanticnets.AI systems,includingplanning,learning,naturallanguageandexpertsystems.AnAl programminglanguagemaybetaughtattheinstructor'sdiscretion. CSC(MA)416IntroductiontoCombinatorics.3(3-0).S,Alt.Yrs.Preq.‘MA242 0rCSC(MA)224,andproficiencyinaprogramminglanguage.Basicprinciplesof counting:additionandmultiplicationprinciples,generatingfunctions,recursivemethods, inclusion-exclusion,pigeonholeprinciple;basicconceptsofgraphtheory:graphs, digraphs,connectedness,trees;additionaltopicsfrom:Polyatheoryofcounting,Ramsey theory;combinatorialoptimization-matchingandcovering,minimumspanningtrees, minimumdistance,maximumflow;sieves;mobiusinversion;partitions;Gaussian numbersandq—analogues;bijectionsandinvolutions;partiallyorderedsets. CSC417TheoryofProgrammingLanguages.3(3-0).F,S.Preq:CSC314. Theoryofprogramminglanguageswithemphasisonprogramminglanguagesemantics andimplementationissues.Formalmodelsofsyntaxandsemantics.Staticversus dynamicscoping.Parameterpassingmechanisms.Garbagecollection.Programmingin alternateparadigmssuchasapplicative,functional,logic,andobject-oriented programminglanguages. CSC423InformationResourcesManagement.3(3—0).Preq:CSC/BUS340.May notbeusedasaCSCrestrictedelective.InformationResourcesManagementasa processthatencompassesstrategicplanning,theimplementationofnewtechnology, dramaticchangestoboththecorporateManagementInformationServicesandtraditional informationsystemsarchitecture,andtheemergingroleofendusercomputingtoenable abusinessenterprisetooperateeffectively. CSC(MA)427IntroductiontoNumericalAnalysisI.3(3—0).Preq.‘MA301and programminglanguageproficiency.MaynotbeusedasaCSCrestrictedelective. Theoryandpracticeofcomputationalproceduresincludingapproximationoffunctions byinterpolatingpolynomials.numericaldifferentiationandintegration,andsolutionof ordinarydifferentialequationsincludingbothinitialvalueandboundaryvalueproblems. Computerapplicationsandtechniques. CSC(MA)428IntroductiontoNumericalAnalysisII.3(3-0).F,S.Preq.‘MA405 andprogramminglanguageproficiency;MA(CSC)427isnotaprerequisite.Maynotbe usedasaCSCrestrictedelective.Computationalproceduresincludingdirectand iterativesolutionoflinearandnonlinearequations,matricesandeigenvaluecalculations, functionapproximationbyleastsquares,smoothingfunctions,andminimax approximations.
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CSC431FileOrganizationandProcessing.3(3—0).ES.Preq:CSC314. Hardwarecharacteristicsofstoragedevices.Basicfileorganizationsincluding sequential,direct,andindexedsequential;hashingandcollisionresolution;perfect hashing;signatures;bloomfilters;sortingandotherbitlevelstructures.Treestructures includingbinarysearchtrees,B—trees,andtries.Dynamichashingtechniques.Structures includinggridfiles.Applyingfilestructurestopracticalproblems. CSC432DatabaseManagementSystemProjects.3(3-0).F.Preq:CSC431. Introductiontodatabaseconcepts.Databasedesign.Datamodels:entity-relationshipand relational.DatamanipulationlanguagesincludingSQL.Datadictionaries.Query processing.Concurrency.Softwaredevelopmentenvironmentsusingadatabasesystem. Expert,object—oriented,multi-media,anddistributeddatabasesystems.Databasesystem architecture.Projectassignedtodevelopprototypeapplicationusingacommercial database. CSC440DatabaseManagementSystems.3(30).F.Preq:CSC316.CSCMajors only.Introductiontodatabaseconcepts.Thiscourseexaminesthelogicalorganizationof databases:theentity-relationshipmodel;therelationaldatamodelanditslanguages. Functionaldependenciesandnormalforms.Design,implementation.andoptimizationof querylanguages;securityandintegrity,concurrencycontrol.transactionprocessing.and distributeddatabasesystems. CSC(IE)44]IntroductiontoSimulation.3(3—0).F,S.Preq:MA242.ST372, programmingproficiency.Discrete-eventstochasticsimulationforthemodelingand analysisofsystems.Programmingofsimulationmodelsinasimulationlanguage.Input dataanalysis.variancereductiontechniques,validationandverification.andanalysisof simulationoutput.Randomnumbergeneratorsandrandomvariategeneration. CSC451OperatingSystems.3(3-0).F.S.Preq~CSC244,CSC314Designand implementationofoperatingsysteminternals.Structureofanoperatingsystemkernel. processsynchronizationprimitives,interrupthandlers.anddevicedrivers.Detailsofthe run-timeenvironmentsupportinghighlevellanguagesforconcurrentprogramming. Programmingrequired. CSC452OperatingSystemsProjects.3(1-4).ES.Preq.‘CSC451.Coreq.ENG 331.ThiscoursequalifiesasprojectcourserequiredofCSCmajors.Definition.design, andimplementationofasignificantoperatingsystemprojectfromsuchareasassingleor multi-userfilesystems,processmanagement.virtualmemory.time-sharing.distributed systems.Substantialprogramming,writtenandoralreportsrequired. CSC454Human-ComputerInteraction..S,Preq:CSC314Asurveyof conceptsandtechniquesforuserinterfacedesignandhumancomputerinteraction. Emphasizesuser-centereddesign,interfacedevelopmenttechniques.andusability evaluation.



CSC456ComputerArchitectureandMultiprocessors.3(3-0).S.Preq:CSC234 andCSC314.Majorcomponentsofdigitalcomputersandtheorganizationofthese componentsintosystems.Beginswithsingleprocessorsystemsandextendstoparallel systemsformultiprocessing.Topicsincludecomputerorganization,instructionset design,cachememory,pipelinedprocessors,andmultiprocessors.Recentdevelopments inPCanddesktoparchitecturesarealsostudied CSC(ECE)460DigitalSystemsInterfacing.3(3—0).F,S.Preq:AgradeofCor betterineitherECE206orCSC312.Conceptsofmicrocomputersystemarchitecture andapplicationstofundamentalcomputerhardware.Theoreticalandpracticalaspectsof interfacingandavarietyofmicroprocessorperipheralchipswithspecific microprocessor/microcomputersystemsfrombothhardwareandsoftwarepointsofview. CSC461ComputerGraphics.3(3-0).F.Preq.‘MA305andCSC314and knowledgeofCorC++.Principlesofcomputergraphicswithemphasisontwo- dimensionalandaspectsofthree-dimensionalrastergraphics.Topicsinclude:graphics hardwaredevices.litresandpolygons.clippinglinesandpolygonstowindows.graphical userinterface.vectors,projections.transfomiations.polygonfill.Programmingprojects inCorC++. CSC462ComputerGraphicsProjects.3(30).S.Preq'CSC-16]Carer]MA305. Thiscoursequalifiesasprojectcourserequiredof(SCmajorsPrinciplesofcomputer graphicswithemphasisonthree—dimensionalgraphics.Topicsinclude:free-formcuryes andsurfaces.hiddenlinesandsurfaces.localandglobalilluminationmodels.chromatic andachromaticlight.aliasingandantialiasing.animation.imagemanipulation.andsolid modeling.Programmingprojectrequired.Majorwrittenandoraltechnicalreports required. CSC467MultimediaTechnology.3(3-0).S.Freq:('SC244Coreq'CSC3/2. Methodsofcreating.recording.compressing.parsing.editingandplayingbackona computerthefollowingmedia:sound.music.voice.graphics.images.video.andmotion. Introductiontobasicprinciples:signalprocessing.informationtheory.real-time scheduling.Alsoincludesdiscussionofstandards.programmingtoolsandlanguages. storageand[/0devices.networkingsupport.legalissues.userinterfaces.and applications.Includessignificanthands-onexperience. CSC471SoftwareProcessandDevelopmentTools.3(3-0).FPreq‘CSC2-H CSC314.Astudyofprojectsoftwaremanagement.developmentandcomputer—based softwareengineeringtools.Topicsinclude:team-work.softwarestandardsand processes.personalsoftwareprocess.computer-basedsoftwareengineering(CASE)tools (e.g..CASEtoolsforclassicalandobject-orientedsoftwarespecification.analysis.design. verification.validation.testing,andmaintenance.)
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CSC472SoftwareEngineeringProject.3(3-0).S.Preq:CSC471.Coreq:ENG 321.Auditsnotallowed.Developmentofsoftwaresystemfollowingsoftwareengineering~ practices:requirementanalysis,design,inspection,testing,documentation,configuration control,workandtimemanagement.Studentsaredividedintoteamstodevelopasingle classprojecttogetherandgetexperienceinreal-worldsoftwaredevelopment. CSC489FundamentalsofComputerScience.3(3-0).F.Prcq:Higherlevel computerlanguage.NotavailabletomajorsinComputerScience.Providesthe backgroundforgraduatestudentswhodonothaveanundergraduatedegreeincomputer sciencetotakeselective,graduate-levelcomputersciencecourses.Computer organizationfrombothhardwareandsoftwareviewpointsisdiscussed.Includes computersystemorganization.digitallogic,microprogramming,conventionalmachine language,operatingsystems,assemblylanguage.advancedcomputerarchitectures,and datastructures. CSC492SeniorDesignProject.3(3-0).F.S.Preq:CSC310.CSCmajorsonly. Applicationofsoftwareengineeringprinciplesandbasicsciencetothetotaldevelopment ofasoftwaresystem.Considerationofthesoftwaresystemdesignprocess,including feasibilitystudy.preliminarydesigndetail,andcosteffectiveness.Developmentand evaluationofaprototypeaccomplishedthroughdesignteamactivity.Comprehensive writtenandoralprojectreportisrequired. CSC495SpecialTopicsinComputerScience.1—0F,S.Sum.Preq:Consentof InstructorUsedforthefollovxingtypesofstudy:readingsintheliteratureofcomputer science.introductoryresearchprojects.majorcomputerprogrammingprojects.seminars, ornewcoursedeielopment.WorkmaybedoneinanyCSCareasuchassoftware. hard“areutilization.programminglanguages.numericalmethodsortelecommunications. CSC499IndependentResearchinComputerScience.1-6.F.S.Sum.Preq: ConsentofDepartment.Independentinvestigationofaresearchproblemunderfaculty supervision. CSC501OperatingSystemsPrinciples.3(3—0)FSPreq:CSC244.CSC314and MA42/.Fundamentalissuesrelatedtothedesignofoperatingsystems.Process schedulingandcoordination.deadlock.memorymanagementandelementsofdistributed systems. CSC505DesignandAnalysisofAlgorithms.3(3-0).RS.Preq:CSC314andCSC 224.Algorithmdesigntechniques:useofdatastructures.divideandconquer.dynamic programming.greedytechniques.localandglobalsearch.Complexityandanalysisof algorithms:asymptoticanalysis.worstcaseandaveragecase.recurrences.lowerbounds. NP—completeness.Algorithmsforclassicalproblemsincludingsorting,searchingand graphproblems(connectivity.shortestpaths.minimumspanningtrees).



CSC(ECE)506ArchitectureofParallelComputers.3(30),FPreq:CSC312or CSC456orECE206.Needforparallelcomputersandtheirpotentialperformance. Taxonomyofparallelcomputerarchitecture.Arithmeticpipelinedesignandvector processes.Singleandmulti-stageinterconnectionnetworks,massivelyparallelcomputing witharraymachinessharedmemoryanddistributedmemorymulti-processorcomputers. Memorysystem.designissues,applications/algorithmsforparallelcomputers. CSC(ECE)510SoftwareEngineering.3(3—0).FPreq:CSC31-1andCSC22-], Anintroductiontosoftwarelifecyclemodels;sizeestimation;costandschedule estimation;projectmanagement;riskmanagement;f01maltechnicalreviews;analysis, design.codingandtestingmethods;configurationmanagementandchangecontrol;and softwarereliabilityestimation.Emphasisonlargedevelopmentprojects.Anindividual projectrequiredfollowinggoodsoftwareengineeringpracticesthroughoutthesemester. CSC512CompilerConstruction.3(3—0).S.Preq.‘CSC314and333,Theoryand practiceofcompilerwriting.Lexicalanalysis.tabledrivenLL(1).LR(1)andLALR(l) parsers,codegeneration.flowanalysis,run-timestorageorganizationandoptimization. Writingacompilerusingsoftwaretoolsasignificantpartofcourse. CSC513ElectronicCommerceTechnology.3(3—0).F.Preq.‘CSC501.NoAudits. Explorationoftechnologicalissuesandchallengesunderlyingelectroniccommerce. Distributedsystems:networkinfrastructures:security,trust,andpaymentsolutions; transactionanddatabasesystems;andpresentationissues.Projectrequired. CSC(ECE)517Object-OrientedLanguagesandSystems.3(3-0).F.Preq.CSC 417Object-orientedlanguagesandsystemsbuiltwithobject-orientedsoftware components.Systemsconcepts.includinginheritance,dynamicbinding.typesystemsand genericity;implementationinspecificlanguages.e.g..Smalltalk.C++andEiffel.Object- orientedprogrammingenvironmentsandobject-orienteddatabases.Projectrequired. CSC520ArtificialIntelligence1.3(3—0)F,S.Preq:CSC316andeitherCSC224 orLOG2010rLOG335orbackgroundinsymboliclogic,Introductiontoandoverview ofartificialintelligence.StudyofAIprogramminglanguagesuchasLISPorPROLOG. ElementsofAlproblem—solvingtechnique.Statespacesandsearchtechniques.Logic, theoremprovingandassociativedatabases.Introductiontoknowledgerepresentation, expertsystemsandselectedtopicsincludingnaturallanguageprocessing,visionand robotics. CSC523ComputationalLinguistics.3(3-0).F.Preq:ConsentofInstructor. Overviewofnaturallanguageprocessingincludingapplicationsintexturalanalysisand machinetranslation.Overviewofcurrenttheoriesoflanguagewithemphasisonsyntax. Lexicalandsyntacticprocessingincludingparsingwithcontext-freegrammars,top-down andbottom-upparsing,deterministicandnon-deterministicparsing.Chartparsers, RecursiveTransitionNetworksandAugmentedTransitionNetworks.
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CSC(MA)530ComputationalMethodsforMolecularBiology.3(3-0).FA]! yr(0dd).Preq:CSC314.Coreq:CSC505.Computeralgorithmssupportinggenomic research:DNAsequencecomparisonandassembly.hybridizationmappinO. phylogeneticreconstruction,genomerearrangement.proteinfoldingandthreading. CSC541AdvancedDataStructures.3(3-0),F.Preq‘CSC31-1.Complexand specializeddatastructuresrelevanttodesignanddevelopmentofeffectiveandefficient software.Hardwarecharacteristicsofstoragemedia.Primaryfileorganizations.Hashing functionsandcollisionresolutiontechniques.Lowlevelandbitlevelstructuresincluding signatures.superimposedcoding.disjointcodingandBloomfilters.Treeandrelated structuresincludingAVLtrees.B*trees,triesanddynamichashingtechniques. CSC(IE)546ManagementDecisionandControlSystems.3(22)FPreq.CSC 423orBUS541orequivalent,Planning.design,anddevelopmentandimplementationof comprehensivecomputer-basedinfomiationsystemstosupportmanagementdecisrons. Formalinformationsystemsprinciples;informationrequirementsanalysts;knowledge acquisitiontechniques;informationmodeling.lnforrnationresourcemanagementfor qualityoperationalcontrolanddecisionsupport;5)stemevaluation.processimproxement andcosteffectiveness. CSC550ComputerGraphics.3(30).FFreqMA405andCSC314and knowledgeofCorC++Principlesofthree-dimensionalrastergraphics.Hardware devices.objectrepresentation.graphicaluserinterfaces.transformations.cunesand surfaces.hiddenlineandsurfaceremoval.illuminationmodels.colorsystems.and animation.RequiredprogrammingprojectsusrngCorC++ CSC554Human-ComputerInteraction.3(3—0).FPrcq,CSC314Basictheory andconceptsofhuman-computerinteraction.Humanandcomputationalaspects. Cognitiveengineering.PracticalHCIskills.Significanthistoricalcasestudies.Current technologyandfuturedirectionsinuserinterfacedevelopment. CSC(IE)556VoiceInput/OutputCommunicationSystems.3(3—0).FPreq'[E 3070rCSC312.Introductiontophysical.linguisticandcomputationalprinciples underlyingspeechsynthesisandspeechrecognition.Humanfactorsofspeech10. Advantagesanddisadvantagesofimplementingvoiceapplications,Hands-onuseof voiceI0equipmentthroughclassprojects.Casestudiesofcurrentapplicationsofspeech I/Otechnology. CSC557MultimediaTechnology.3(3-0),FPreq:CSC2-H,CSC314,andMA 242.Technologies(particularlyoperatingsystems.networkprotocols.andprogramming tolls)supportingsound,music.images,voice.video.andgraphicsoncomputer.Physical andperceptualqualitiesofeachmediatype.aswellasrecoding.signalprocessing. combining,synthesizing,creation,andmediaplayback.Importantcompressionmethods andstandards,includingJPEGandMPEG.Real-timeschedulingtechniques.andreal— timecommunicationfordistributedmultimedia.



CSC(MA,OR)565GraphTheory.3(3-0).F,Alt.EvenYrs.Preq:CSC224or MA351..Basicconceptsofgraphtheory,including:pathsandconnectivity,Eulertours andHamiltoncycles,matchingsandindependence.graphcoloring.planarity.directed graphsandnetworkflows.vectorspacesassociatedwithagraph.andapplicationswith emphasisonorganizingproblemsforcomputersolution. CSC(ECE)570ComputerNetworks.3(3-0).F,S.Preq:CSC312orECE206. DetaileddescriptionandrelatedperformanceissuesofOSllayerstwoandthreeforwide- areanetworks,well-knownstandardsformetropolitanareanetworkssuchasFDlIand DQDB.andbasicrandomaccessmechanismsforlocalareanetworks CSC(ECE)571TelecommunicationsSystemsEngineering.3(3—0).ES.Preq. ECE471andECE402;ST361orST422.Systemsaspectsoftelecommunications systemdesignandanalysis.Interrelationshipsofcomponentsubsystemsaffecting behaviorofwholesystem.Statisticaldefinitionsofsystemrequirementsandsystem performance.Economicsoftelecommunicationssystemsandregulatedenvironment. Casestudies. CSC(ECE)572IntroductiontoComputerCommunications.3(3-0).17,5.Preq' CSC312orECE206.Computercommunicationsincludinglocalareanetworks(LANS). metropolitanareanetworks(MANs).wideareanetworks(WANs),standard organizations.opensystemarchitecture(081).IBM'ssystemnetworkarchitecture (SNA).networkperformanceandtopologicaloptimization. CSC(ECE)573InternetProtocols.3(3-0).F.Preq:CSC/ECE570.Principlesand issuesunderlyingprovisionofwideareaconnectivitythroughinterconnectionof autonomousnetworks.Internetarchitectureandprotocolstodayandlikelyevolutionin future.Casestudiesofparticularprotocolstodemonstratehowfundamentalprinciples appliedinpractice.Selectedexamplesofnetworkedclinet/serverapplicationsto motivatethefunctionalrequirementsofintemetworking.Projectrequired. CSC(ECE)576HighSpeedNetworks.3(3—0).S.Preq:CSC/ECE570.Topics relatedtohigh-speednetworkssuchas:framerelay.high-speedLANsandMANs,the asynchronoustransfermode(ATM)architecture,adaptationlayers,switcharchitectures, preventiveandreactivecongestioncontrolschemes,schemesforconnectionlessservices overATM,transmissionschemesandsignaling. CSC(ECE,OR)579IntroductiontoComputerPerformanceModeling.Preq.‘ CSC312orECE206andMA421.3(3-0).F.Coreq:CSC701.Workload characterization,collectionandanalysisofperformancedata.instrumentation.tuning. analyticmodelsincludingqueuingnetworkmodelsandoperationalanalysis.economic considerations.

CSC(MA)580NumericalAnalysisI.3(3-0).F,S.Preq.’M4405,"MA425orM 711;high—levelcomputerlanguage.Forstudentsinengineering,physicaland mathematicalsciences.Algorithmbehaviorandapplicability.Effectofroundofferrors, systemsoflinearequationsanddirectmethods,leastsquaresviaGivensandHouseholder transformations,stationaryandKryloviterativemethods,theconjugategradientand GMRESmethods.convergenceofGMRES,eigenvalueproblems,systemsofnonlinear equations,Newton‘smethod. CSC591SpecialTopicsinComputerScience.1—6.F,S.Preq:Baveragein technicalsubjectsandConsentofInstructor.Topicsofcurrentinterestincomputer sciencenotcoveredinexistingcourses. CSC630Master'sIndependentStudy.F,S,Sum.Preq:ConsentofInstructor. Individualinvestigationoftopicsunderthedirectionofmember(s)ofthegraduate faculty. CSC685Master'sSupervisedTeaching.1-3.Preq.‘Master’sstudents.Teaching experienceunderthementorshipoffacultywhoassistthestudentinplanningforthe teachingassignment.observeandprovidefeedbacktothestudentduringtheteaching assignment,andevaluatethestudentuponcompletionoftheassignment. CSC690Master'sExamination.1—6.F,S,Sum.Preq:Master’sstudent.For studentsinnonthesismaster'sprogramswhohavecompletedallotherrequirementsof thedegreeexceptpreparingforandtakingthefinalmaster'sexam. CSC693Master'sSupervisedResearch.1-9F,S,Sum.Preq:Master’sstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. CSC695 research.

Master‘sThesisResearch.1—6.RS.Preq.‘Master'sstudent.Thesis

CSC699Master'sThesisPreparation.13.F,S,Sum.Preq:Master’sstudent.For studentswhohavecompletedallcredithourrequirementsandfull-timeenrollmentfor themaster'sdegreeandarewritinganddefendingtheirthesis. CSC707Automata,LanguagesandComputabilityTheory.3(3-0).S.Preq.‘CSC 224required,CSC333recommended.Formalmodelsoflanguageandcomputation; finiteautomataandregularlanguages,pushdownautomataandcontext-freelanguages, Turingmachines.Relativepowerofmodels.Chomskyhierarchy.Inherentcomplexityof problems:undecidability,computationalcomplexity.intractableproblems. CSC714RealTimeComputerSystems.3(3-0).S,Alt.Yrs.Preq.‘CSC451or CSC501programmingrequiredInCDesignandimplementationofcomputersystems requiredtoprovidespecificresponsetimes.Structureofareal-timekernel,fixedand dynamicpriorityschedulingalgorithms.ratemonotonicschedulingtheory.priority inheritanceprotocols.real-timebenchmarks.casestudyofareal—timekernel.



CSC715ConcurrentSoftwareSystems.3(30).S.Preq.CSC501.Concepts. techniquesandtoolsfordevelopmentofconcurrent(parallelordistributed)software systems.Specificationofconcurrency,designofconcurrentsoftwaresystems, concurrentlanguagesandvalidationofconcurrentprograms. CSC720ArtificialIntelligence11.3(3—0).SPreq:CSC520Asecondcoursein artificialintelligenceemphasizingadvancedconceptsofAIincludinglogicprogramming automaticprogramming,naturallanguageunderstanding,visualperceptionbymachine, learningandinference.intelligentcomputer-aidedinstruction.knowledgerepresentation. roboticsandothertopicstobechosenbyinstructor.Studentsaskedtowriteprogramsin AlprogramminglanguagesuchasLISPandPROLOG. CSC723ComputationalSemantics.3(3—0).S.Preq:CSC523andCSC224. Examinationofhowtorepresentmeaninginnaturallanguagetoacomputer.Logical systemsforrepresentingmeaning.Othersystemsforrepresentingmeaningsuchas conceptualdependencies.Generatingnaturallanguageoutputfromdatabases representingknowledge.Readingofadvancedmaterialinsuchareasasnaturallanguage dialogueprocessing. CSC725IntelligentMultimediaSystems.3(3-0).S,Alt.Yrs(even).Preq.‘CSC520 orconsentofinstructor.Principlesandissuesunderlyingintelligentmultimedia technologies.Animatedintelligentagents.intelligentbehaviorplanning,affective reasoning,gestureandlocomotionplanning.mixed-initiativemulti-modaldialogue control,andnaturallanguagegeneration.Intelligentmultimediapresentationplanning. Intelligent3Dvirtualcinematography.Interactivenarrativeplanningwithanimated intelligentagents.Selectedexamplesofapplicationsinknowledge-basedlearning environments,intelligenttrainingsystems,interactiveentertainment. CSC742DatabaseManagementSystems.3(3-0)S,Preq~CSC431or541. Databaseconcepts.Databasedesign.Datamodels:entity-relationshipandrelational.Data manipulationlanguagesincludingSQL.DataDictionaries.Queryprocessing. Concurrency.Softwaredevelopmentenvironmentsusingadatabasesystem.Expert, object-oriented,multimediaanddistributeddatabasesystems.Databasesystems architecture.Useofacommercialdatabasemanagementsystem. CSC(ECE)748ParallelProcessing.3(3-0).S.Preq:CSC(ECE)506.Conceptsof parallelism,data-flow,programflow,partitioningandscheduling,performancemetrics andscaleability,vectorprocessing,SuperscalarandVLIW,SIMDandMIMDmachines, recentparallelmachines,suchasT3D,DASH,TeraKSRl,SP/landSP2,parallel modelsandprogramdevelopment CSC(IE)756AdvancesinVoiceInput/OutputCommunicationsSystems.3(2—3) S.Preq.‘CSC556.Selectedtopicsfromcurrentliteratureinvoiceinput/outputresearch, technologyandapplications.Executionofasignificantexperimentorprojectbyeach student.
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CSC(IE,OR)762ComputerSimulationTechniques.3(30),F.Basicdiscrete eventsimulationmethodology:randomnumbergenerators.simulationdesigns. validation.analysisofsimulationoutput.Applicationstovariousareasofscientific modeling.SimulationlanguagesuchasSLAMandGPSS.Computerassignmentsand prOJects. CSC(ECE)776PerformanceEvaluationofComputerNetworks.3(30)S. Preq.‘CSC(ECE)570andCSC(ECE)579.Performancemodelingofrandomaccess networks.Synthesisandanalysisoflocalareanetworks.metropolitanareanetworksand packetradionetworks.Routingandflowcontrolincomputernetworks. CSC(ECE)777TelecommunicationsNetworkDesign.3(3-0)SPreq' CSC(ECE)570,Analyticmodelingandtopologicaldesignoftelecommunications networks,includingcentralizedpollingnetworks.packetswitchednetworks.TI networks.concentratorlocationproblems.routingstrategies,teletrafficengineeringand networkreliability. CSC(ECE)779AdvancedComputerPerformanceModelina.3(3-0),S,All.Yrs, Preq‘CSC(ECE)5790r0R([E)761.In-depthstudyofcomputerperformancemodeling techniquessuchasexactandapproximateanalysisofqueuingnetworksanddirectand iterativenumericalsolutionsofqueuingsystems. CSC(MA)780NumericalAnalysisII.3(3-0)ES.Preq:M4580.Approximation andinterpolation,FastFourierTransform.numericaldifferentiationandintegration. numericalsolutionofinitialvalueproblemsforordinarydifferentialequations. CSC(MA)783ParallelAlgorithmsandScientificComputation.3(3-0)SPreq: MA580.MultiprocessingandsupercomputerarchitecturesincludingAlliantFX/8.IBM 3090VF-600,CRAYXMP-48,InteliPCSandBBNButterfly.Theimplementationof standardnumericallinearalgebraalgorithmsonvectorandmultiprocessingcomputers. Portabilityofcodesfromonecomputertoanother.Typicalapplicationstoscienceand engineering. CSC791AdvancedTopicsinComputerScience.1—6.F,S.Preq:Consentof Instructor.Advancedtopicsofcurrentinterestincomputersciencenotcoveredby existingcourses. CSC830DoctoralIndependentStudy.1-3.F,S.Sum.Preq:ConsentofInstructor. Individualinvestigationofadvancedtopicsunderthedirectionofmember(s)ofthe graduatefaculty. CSC885DoctoralSupervisedTeaching.1-3.F.S.Sum.PreqDoctoralstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment.observeandprovidefeedbacktothestudentduringthe teachingassignment.andevaluatethestudentuponcompletionoftheassignment.



CSC890DoctoralPreliminaryExam.1-9.F,S.Sum.Preq:Doctoralstudent.For studentswhoarepreparingforandtakingwrittenand/ororalpreliminaryexams. CSC893DoctoralSupervisedResearch.1-9.ESSum.Preq.‘Doctoralstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. CSC895DoctoralDissertationResearch.[-9.FSSum.Preq.Doctoralstudent. Dissertationresearch CSC899DoctoralDissertationPreparation.13.ESSum.Preq:Doctoralstudent. Forstudentswhohavecompletedallcredithour.full-timeenrollment.preliminary examination,andresidencyrequirementsforthedoctoraldegree,andarewritingand defendingtheirdissertations. PHYSICALEDUCATIONDANCE DAN(PE)264Ballet.1(0-2).F,S.Beginninglevelballettechniquecourse. Fundamentalballetconceptsandvocabularyintroducedthroughbarreandcenter exercisesandcombinations. DAN272DanceComposition.1(0-2).F,S.Preq.‘PE264orPE274.Creative problem-solvingusingthecomponentsofmovementcomposition.Developmentof movementvocabularythroughstructuredimprovisation.Developmentofathematic phrase.Manipulationofthethematicphrasethroughvariouschoreographic devices.Structureofthedevelopedmaterials. DAN(PE)274ModernDance1.1(0-2).F,S.Introductionofmovementanddance conceptsandtechniquesthroughtheoryandanalysis,improvisationandcomposition, structureddanceexercisescombinations. DAN(PE)275ModernDanceII.1(0-2).F,S.Preq:PE/DAN274(orpermission ofinstructor).ContinuationofModernDance1.Emphasisondesignofbodyinspace, movementqualitiesandmusicalitythroughstructuredtechnicalexercisesand combinations. DAN295ProblemsofDancePerformance.2(04).F,S.Preq:Audition.Practical performingexperienceinacompanysetting.Rehearsal.performanceandproductionof concertdance. DAN498IndependentStudyinDance.FSSum.Preq:DAN272,Dan295Dance ProgramapprovalrequiredIndependentstudyinspecialchoreographicorperfomtance proejctsapprovedbyanddoneunderthedirectionoftheDanceProgram.
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DESIGN-GRADUATE DDN771DesignasCognitiveArtifact.3(3—0).F,S.Coreq:DDN830or831.For PhDinDesignstudentonly;non-majorsbypermissiononly.Relationshipbetween theoriesofhumancognitionanddesign.Analysisandcritiqueofdesignobjectsas cognitiveartifactsandextension,transformation,ordiminishingofhumanthoughtby theirformandcontent.Acriticalexaminationofcognitive,linguisticandsocialscience theoriesshapingdesign. DDN772DesignasCulturalArtifact.3(3-0).F,S.Coreq:DDN830or831.For PhDinDesignstudentonly;non—majorsbypermissiononly.Recenttheoriesinvarious disciplinesconcerningaculturalunderstandingofgraphicdesign.Theoriesofmassand popularculture,critiquesofcreativityandauthorialintentionality,influencesof interpretivecriticism,theoriesofconsumptionandissuesofculturalrepresentation. Emphasisonadaptationofthesetheoriestoanunderstandingoftheculturalsignificance ofgraphicdesign.Non—majorsbypermissiononly. DDN773NewInformationEnvironments.3(3-0).F,S.Coreq:DDN830or831. ForPhDinDesignstudentsonly;non-majorsbypermissiononly.Changingroleof designinnewinformationenvironments.Implicationsofnewtechnologyonsocial constructionofmeaning,impactofelectronicmediaoncultureandcognition,and differencesindesigningartifactsanddesigninginteractions. DDN776CommunityDesign.3(3-0).F.Preq:GraduateStanding.ForDoctoral studentsintheCommunity&EnvironmentalDesignconcentration.Processesthrough whichcitizensshapeandmanagebuiltenvironment.Strategicplanning,Visioning process,communityaction,andmediationwillbediscussedandillustratedwithcase studyexamplesfromarchitecture,landscapearchitectureandplanning.Analysisand assessmentfromcasestudiesofparticipationtechniquessuchascharrette,studycircles andvisualappraisal. DDN777SustainableCommunities.3(1.50—l.50).S.Preq:GraduateStanding.For doctoralstudents.Historicalprecedentsofsustainablecommunities.Examinationofthe GardenCity,theNewTownsMovement,andtheNewUrbanism.Comparisonof sustainablecommunitiestourbanvisionsofWright,Corbusier,Soleriandothers.Virtual citiesanddigitalcommunities. DDN778EcologicalDesign.3(2-1).F.Preq:GraduateStanding.Doctoralstudents intheCommunity&EnvironmentalDesignconcentration.Anintegrativeapproachto humanandnaturalsystems.Ecologicalscale,function,spatialstructureandhuman- ecosysteminteractionthroughcasestudiesatavarietyofscales.Ecologicalconcepts linkedtodesignandplanningprinciples.



DDN779HumanUseoftheUrbanLandscape.3(03).F.Preq.‘Graduate Standing.ForDoctoralstudentsintheCommunity&EnvironmentalDesign conentration..Techniquesfordocumentingandanalyzinguserneedsatciteplanning scale.Methodsofintegratinguserneedsintodesignprogrammingindesignandredesign projects.Communityparticipationmethods.Examplesofbestpracticeindesignofuser- intensivesettingsinresidential.health,educationandrecreation.PrinciplesofUniversal Design.Fieldwork-oriented. DDN795SpecialTopics.3(3-0).F,S. DDN809DissertationColloquium.3(3-0).F,S.Preq:Doctoralstudent. DDN830InformationDesign.6(0-12).F,S.Coreq'DDN77],772,or773. Directedstudyininformationdesignwithafocusonthecognitive,culturalor technologicalimplicationsofvisualcommunicationdesign.Studentsdesignvisual researchstudiesinresponsetoquestionsarisingfromco-requisitestudyinInformation Designseminars. DDN831InformationDesign.6(0-12).F,S.Coreq:DDN771,772,or773. Directedstudyininformationdesignwithafocusonthecognitive,culturalor technologicalimplicationsofvisualcommunicationdesign.Studentsdesignvisual researchstudiesinresponsetoquestionsarisingfromco-requisitestudyinInformation Designseminars. DDN890DoctoralPreliminaryExamination.[-9.F,S.Preq:DoctoralstudentFor studentswhoarepreparingforandtakingwrittenand/ororalpreliminaryexams. DDN893DoctoralSupervisedResearch.1-9.F,S.Preq:Doctoralstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. DDN895DoctoralDissertationResearch.1-9.F,S.Preq.‘Doctoralstudent. Dissertationresearch. DDN899DoctoralDissertationPreparation.[—3.F,S.Preq:Doctoralstudent.For studentswhohavecompletedallcredithour,full-timeenrollment,preliminary examination,andresidencyrequirementsforthe‘doctoraldegree,andarewritingand defendingtheirdissertations.
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DESIGNFUNDAMENTALS DF101DesignFundamentalsStudioI.6(0-11).F.SchoolofDesignstudentsonly, IntroductiontothedesigndisciplinesanddepartmentsoftheSchoolofDesign.Astudio courseexaminingthetechniquesandattitudesfordealingwithidentification.solution andevaluationofproblemsarisingfromthedesignofphysicalartifactsinthenaturaland builtenvironment.Thedesignstudioprocessincludestheacquisitionoflanguagesand skillsappropriatetodesignstudies. DF102DesignFundamentalsStudioII.6(2—11)S.PreqDFlOlSecondcourse- —designdisciplinesanddepartmentsoftheSchoolofDesign.Examinesthetechniques andattitudesfordealingwithidentification.solution.andevaluationofproblemsarising fromthedesignofphysicalartifactsinnaturalandbuiltenvironments.Acquisitionof languagesandskillsappropriatetodesignstudies. ENGINEERING E100IntroductiontoCollegeofEngineering.0(1—0).F.Orientationtothe UniversityandintroductiontotheCollegeofEngineeringandtheengineeringprofession. Generalacademicrequirementsandspecialeducationalopportunities.thehistoryof engineeringandcomputerscience,professionalismandethics. E110EngineeringScholarsForum.0(2-0).F,S.Preq:Enrollmentlimitedto participantsintheEngineeringScholarsProgram.Interdisciplinaryseminarserieswith presentationsbydistinguishedfacultymembersandexpertsdrawnfromtechnical, academic,businessandgovernmentcommunities.Discussionsofmajorpublicissuesand topicsofcontemporaryconcern. E111EngineeringScholarsForum.0(2-0).F,S.Preq:Enrollmentlimitedto participantsintheEngineeringScholarsProgram.Interdisciplinaryseminarserieswith presentationsbydistinguishedfacultymembersandexpertsdrawnfromtechnical, academic,businessandgovernmentcommunities.Discussionsofmajorpublicissuesand topicsofcontemporaryconcern. E115IntroductiontoComputingEnvironments.[(0-2).F,S.Sum.Fundamentals oftheEOSSystem.Softwareandservicesavailableonthesystem.Networkhardware configuration,on-linehelpandcommunication,fileanddirectorymanipulation.Software applicationssuchasE-mail,publishingpackages,spreadsheets,mathematicalpackages, CADpackages.



E123Engineering1-2-3:ProductandProcessingEngineering.2(0-3).F,S. Introductiontoproductandprocess(1)usage.(2)assembly,and(3)engineering calculationsanddesignthroughthecasestudyapproach.Workinginteamsoftwo, studentsexplorebarcodescannersandinventorysystems,compactdiscaudioandCD- ROMinformationstorageandretrieval.photocopierandFAXdevices,opticalfiber communicationsandprobes.videocameraandvideocassetterecorder.andwater purificationtechnologies. E144AcademicandProfessionalPreparationforEngineeringI.1(1-0).F. Assistnewfreshmenengineeringstudentsinthetransitionfromhighschooltothe collegiateenvironment.Covercritical-thinking;problemsolvingtechniques;academic skillsandtimemanagement. E145AcademicandProfessionalPreparationforEngineeringII.[(10).S. Engineeringasafieldofstudyandprofession.Careerandprofessionaldevelopment. goalsetting,decisionmakingandeffectivecommunicationstrategies. E210EngineeringScholarsForum.0(2-0).F,S.Preq:Enrollmentlimitedto participantsintheEngineeringScholarsProgram.Interdisciplinaryseminarserieswith presentationsbydistinguishedfacultymembersandexpertsdrawnfromtechnical, academic,businessandgovernmentcommunities.Discussionsofmajorpublicissuesand topicsofcontemporaryconcern. E211EngineeringScholarsForum.0(2-0).F.S.Preq:Enrollmentlimitedto participantsintheEngineeringScholarsProgram.Interdisciplinaryseminarserieswith presentationsbydistinguishedfacultymembersandexpertsdrawnfromtechnical, academic.businessandgovernmentcommunities.Discussionsofmajorpublicissuesand topicsofcontemporaryconcern. E432Patents,TrademarksandCopyrights.3(3—0).S.Preq:Jr.standing.Patent, trademarkandcopyrightproblemsthatariseinengineering,scientificandindustrial pursuits.Includestherightsandremediesavailabletoindividualinventorsandauthorsas wellascompanies.PatentOfficeproceduresandpractices. E490FundamentalsofEngineering(FE)ExamPreparation.[(2-0).ES. EngineeringSeniorsandPBSstudentsonly.Creditmaynotbecountedtoward graduation.PreparationforgraduatingseniorsinengineeringtotaketheFundamentals ofEngineering(FE)Examination.InformationonhowtoregisterfortheFEexam.exam strategy,andareviewofselectedscienceandengineeringtopicsthroughactivelearning exercisesdirectedatworkingsampleexaminationproblems. E497EngineeringResearchProjects.1-3.F.S,Sum.Preq:JrStandinginCollege ofEngineering;RestrictedtoparticipantsinEngineeringScholarsProgramand EngineeringResearchCenterScholars.Projectsinresearch,designordevelopmentin engineeringorcomputerscience.
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E(MA,OR)531DynamicSystemsandMultivariableControlI.3(3-0).F. Preq:MA34],MA405.Introductiontomodeling,analysisandcontroloflineardiscrete- timeandcontinuous-timedynamicalsystems.Statespacerepresentationsandtransfer methods.ControllabilityandobservabilityRealization.Applicationstobiological, chemical,economic,electrical,mechanicalandsociologicalsystems. E(MA,OR)731DynamicSystemsandMultivariableControlII.3(3-0).S.Alt. yrs.Preq:0R(E,MA)53].Stabilityofequilibriumpointsfornonlinearsystems. Liapunovfiinctions.Unconstrainedandconstrainedoptimalcontrolproblems. Pontryagin'smaximumprincipleanddynamicprogramming.Computationwithgradient methodsandNewtonmethods.Multidisciplinaryapplications. ADULTANDCOMMUNITYCOLLEGEEDUCATION EAC602SeminarInAdultandCommunityCollegeEducation.1-3.F,S.Preq.‘ Grad.standing.Identificationandscientificanalysisofmajorissuesandproblems relevanttoadulteducation.Coursecreditthroughactivestudentparticipationinaformal seminarandscientificappraisalandsolutionofaselectedproblem.Studentacquisitionof abroadperspectiveofissuesconfrontingadulteducatorsandexperiencesinscientific analysisandsolutionofspecificissues. EAC624TopicalProblemsinAdultandCommunityCollegeEducation. F,S,Sum.Preq:GradstandingorPBSstatus.CreditsArranged.Studyandscientific analysisofproblemsinadulteducationandpreparationofascholarlyresearchtypeof paper. EAC641PracticumInHealthOccupations.3(3-0).EvenAll.Yrs.Preq:21hrsof gradwork.Forcredentialedhealthprofessionals.Designofapracticuminteachingor administrativecontextappropriatetoindividual'sparticulardisciplineandareaof functionbaseduponparticipants'professionalobjectives.Designofprogrambystudent incooperationwithpreceptorandcourseinstructor. EAC651InternshipinAdultandCommunityCollegeEducation.3-9.F,S,Sum. Preq.‘Ninehrs.ingraduatelevelcoursesandConsentofInstructor.Utilizationofthe participant—observerrolewithrequiredparticipationinselectededucationalsituations. Emphasisuponobservationalskills'development,therecordingofrelevantobservations throughwrittenjournals,analysisofexperiencesidentifyingcriticalincidentsand projectionofeventsandconsequences.Studentdevelopmentandselectionofpossible alternativecoursesofactioninvarioussituationsandevaluationoftheconsequencesof theselectedcourseofaction. EAC685Master'sSupervisedTeaching.1-3.F,S,Sum.Preq:Master'sstudents. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment.



EAC692ResearchProjectsinEducation.1-3.F,S,Sum.Preq:Consentof Instructor;EAC732orequivalent.Aprojectorprobleminresearchineducationfor graduatestudents,supervisedbymembersofgraduatefaculty.Choiceofresearchon basisofindividualstudents'interestsandnottobepartofthesisordissertationresearch. EAC693Master'sSupervisedResearch.[-9.F,S,Sum.Preq.‘Master’sstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. EAC695 research.

Master'sThesisResearch.1-9.F,S,Sum.Preq:Master’sstudent.Thesis

EAC699Master'sThesisPreparation.1-3.ESSum.Preq:Master'sstudent.For studentswhohavecompletedallcredithourrequirementsandfull-timeenrollmentfor themaster'sdegreeandarewritinganddefendingtheirthesis. EAC700CommunityCollegeandTwo-YearPostsecondaryEducation.3(3-0). F,S.Preq:Grad.standingorPBSstatus.Comprehensivecommunitycollegesand technicalinstitutesandthestatesystemsofwhichtheyarepart:underlyingconcepts, designofeducationalneedstobeserve,roleinmeetingtheseneeds.historical development,issuesinestablishmentandoperationofstatesystemsandindividual institutions,unresolvedissuesandemergingtrends. EAC701AdministrativeConceptsandTheoriesAppliedtoAdultand CommunityCollegeEducation.3(3-0).S.Preq:EAC787oracomparablecourse(s) onorganizationaltheory.Forpersonsinterestedinbuildingmoreconsistentphilosophy ofeducationaladministration,extensionandstrengtheningofunderstandingof administrativeconceptsandprocesses,improvedcomprehensionoftheoreticaland researchfoundationsuponwhichadministrativeprocessespredicated,andincreased abilityforapplicationofadministrativeconcepts,theoriesandprinciplestomanagement ofcomplexeducationsystem. EAC703TheProgrammingProcessinAdultandCommunityCollege Education.(3-0).F,S.Preq:Grad.standing.Principlesandprocessesinprogramming. includingbasictheoriesandsupportofconceptsinprogrammingprocess.Attentionto generalprogrammingframework,organizationalneedsandprogramrolesofboth professionalandlayleaders. EAC704LeadershipinHigherandCommunityCollegeEducation.3(3-0).S. Issuesandconceptsofleadershipdevelopmentandpracticeintwo-andfour—year collegesanduniversities;interpretationandcommunicationofinstitutionalvaluesand understandingoforganizationalprocesses.Attentiontoroleoforganimtionalculturein managementimprovementandinstitutionalperformanceinhighereducationinstitutions.
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EAC705GroupProcessinAdultandCommunityCollegeEducation.3(30). Sum.Applicationofresearchandtheoryinsmallgroupbehaviortoadministrationand teachinginadultandcommunitycollegeeducationsettings.Opportunitiesforparticipant experienceofvariousaspectsofgroupbehaviorandpracticeofgroupleadershipskills applicabletovariousgroupsituations. EAC706TheCollegeandUniversityPresidency.3(3-0).S,Alt.EvenYrs.Preq: EAC700orEAC716.Promotionofunderstandingofmanyfacetsofthecollegeand universitypresidency.Investigationandanalysisofcollege'anduniversityfromthe perspectiveofstudents‘sowncareersandfromtheliteratureonthepresidency.The presidentasinstitutionalleader. EAC707ThePoliticsofHigherEducation.3(3-0)Preq:Grad,standingor ManagementDevelopmentCertificateProgramandsixsem.hrs.of500—levelcourse workDifferingandchangingperceptionsofroleofhighereducationinAmerican society;politicsofcompetitionforpriorityofattentionandresources;organizational alternativesinitscontrol;relevantelementsinstructureandprocessesofgovernment Referencestoothersocieties. EAC708ContinuingEducationfortheProfessions.3(3-0)Sum.Preq:EAC"03 759.Theoreticalandresearchliteraturerelatedtocontinuingeducationforthe professions.Examinationofroleofeducatorinprovidingandmanagingcontinuing professionaleducation. EAC710AdultEducation:History,Philosophy,ContemporaryNature.3(3-0) F,S.Preq.Advancedundergrad,ConsentofInstructor.Historicalandphilosophical foundationsofadulteducationfromancienttimestopresent.withattentiontoke) figures,issues.institutions.movementsandprograms.includingconsiderationof relationshipbetweenadulteducation'shistoricaldevelopmentandprevailingintellectual. social,economicandpoliticalConditions.Considerationofadulteducation‘s contemporarynature,present-dayschoolsofthoughtonitsobjectivesandtrends. EAC716HistoryofHigherEducationintheUnitedStates.3(3-0)S,Alt.Yrs. Preq.‘Sixhrs.ofgradEDcoursesandConsentofInstructor.Historyofhighereducation fromcolonialperiodtothepresent.Emphasisoninfluenceofphilosophic.political. socialandeconomicforcesuponfunctionandstructureofhighereducation. EAC717CurrentIssuesinHigherEducation.3(3—0).F,Alt.Yrs.Preq:Grad. standingorPBSstatus.Examinationofimportantsocial,politicalandeconomicissues affectingpresentandfutureoperationofcollegesanduniversitiesinAmerica. EAC720UseofSecondarySurveyDatainAdultandHigherEducation.3(3-0). F.Preq.‘Graduatestandingandoneintroductory-levelstatisticscourse.Examination andevaluationofsecondarysurveydatatoaddressresearchandpolicyissuesinadultand highereducation.



EAC732HealthCareDeliverySystemsandEnvironments.3(3-0).Sum.Preq: Grad.standing.Organizationofhealthcaredeliverysystem,servicesandrecourses. Focusonmajorsocial,economic,politicalandprofessionalfactorscontributingto shapingthesystemandinfluencingchange.Analysisoforganizationsandenvironments inregardtodemandforhealthpersonnelandtheimplicationsforhealthoccupations education. EAC735CurriculumandInstructionintheHealthProfessions.3(3-0).S,Even Alt.Yrs..Preq:Advancedundergrad.orgrad.standing.Elementsofcurriculumdesign andtheoreticalconsiderationsfordevelopmentofcurriculainhealthoccupations. Identification.analysisandevaluationofinstructionalstrategiesappropriateforclinical andclassroomteaching. EAC736IssuesandTrendsinEducationfortheHealthProfessions.3(3-0).S, Alt.Yrs.Preq:Gradstanding.Ananalysisofeducationalandsocialfactorsinfluencing changeinhealthprofessionseducation.Problemsofstudentselectionandprogram articulation,andimplicationsforhealthoccupationseducationandhealthservicesof recentlegislationimpactinghealthcare. EAC737TheExtensionandPublicServiceFunctioninHigherEducation.3(3-0) S.Preq:EAC710.Examinationofbackground.history,philosophyandcontemporary natureofextensionandpublicservicefunctionofinstitutionsofhighereducationinUS. Emphasisonadulteducationroleofpublicandprivateuniversitiesandcolleges.Specific focuson:generalextension,industrialextension.engineeringextension,cooperative extensionandcontinuingeducation. EAC738InstructionalStrategiesinAdultandCommunityCollegeEducation. 3(3~0).F.Preq:GradstandingorPBSstatus.Formsofinstructionappropriateforthe teachingofadults.Specialemphasisuponmethodsformaximuminvolvementofthe adultlearner.Relevantconcepts.theoriesandprinciplesforselection.utilizationand evaluationofinstructionalstrategieswithfocusonintegrationoftheoryintopractice. Developmentofstudentproficiencyinuseofapplicableteachingtechniquesforadultand communitycollegeeducationthroughparticipationinclassroomexercises. EAC739EducationalGerontology.3(3-0).FPreq.‘SixhrsinED,SOCorPSY. Broadoverviewoffactorsrelevanttoeducationofolderadults.Varioussociological. physiological.psychologicalandeconomicaspectsofagingandtheireducational implications.Attentiontonecessaryknowledgeandskillsfordevelopmentofeducational programsforagingpopulation. EAC743AdulthoodandLearning:TheLaterYears.3(3-0).S.Preq:EAC739or ConsentofInstructor.Occurrenceofbasicsensory.attitudinal.intellectualandemotional changesinindividualsduringprocessofgrowingoldandtheimplicationsofthese changesfordevelopment,implementationandevaluationofeducationalprogramsfor andwitholderadults.
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EAC745DeathandDying:ALifespanIssue.3(3-0).Sum.Preq:Gradstanding orPBSstatus.Examinationofissuesassociatedwithdyingprocess,deathitselfand bereavement.Perceptionsandresponsestotheseissuesatvariousstagesofthelifespan. Implicationsforstudents'fieldsofpractice. EAC749FinanceinAdultandCommunityCollegeEducation.3(3—0).S.Preq: EAC700;gradstanding.Examinationoftheory,research,practicesandissuesin developmentandmanagementoffinancialresourcesofadultandcommunitycollege enterprise. EAC750TheEnvironmentforLearninginAdultandCommunityCollege Education.3(3-0).S.Preq:EAC700andgradstandingorPBSstatus.Planningand managementofthephysicalenvironmentforeffectiveadultlearning.Applicabilityof conceptsandtheoriesoflearningandteachingenvironmenttoneedanalysis,planning, resourcedevelopment,cooperationwithprofessionaldesigners,andconstruction, operations,conservationandmaintenanceofeducationalfacilities,equipmentand grounds. EAC759TheAdultLearner.3(3—0).F,S.Preq:Sixhrs.inED.Requisite involvementandundergirdingofprinciplesinadulteducationprogramsincluding theoriesandconcepts.Emphasisoninterrelationshipofnatureofadultlearning,the natureofthesubjectmatterandsettingforlearningoccurrence.Applicabilityofrelevant principlesandpertinentresearchfindingstoadultlearning. EAC765CurrentIssuesinAdultEducation.3(3-0).S.Preq:15Semesterhours ofgraduatecreditintheDepartmentofAdultandCommunityCollegeEducation, including3semesterhoursofeitherquantativeorqualitativeresearchmethods. Analysisofsocial,political,economic.andethicalissuesinfluencingeffectivepracticeof adulteducation.Participantformulationandanalysisofproblems,issues,andchallenges relevanttotheirpracticeandadvancedgraduatestudy. EAC767EducationofSpecialAdultPopulations.3(3-0).S,Sum.Analysisand developmentofadulteducationresponsestoneedsandcharacteristicsofspecialadult populationssuchasnonliterate,unemployed,handicappedandolderadults. EAC778LawandHigherEducation.3(3-0).S,Alt.Yrs..Preq.‘Sixhrs.grad. credit.Constitutional,statutoryandcaselawinrelationshiptohighereducation. Emphasisonfaculty,studentandstaffrightsandtortliability. EAC779ConceptsandPrinciplesofEvaluationAppliedtoNon—FormalAdult EducationProgram.3(3-0).S.Preq:EAC703orConsentofInstructor.Introductionto evaluationofnon-formaladulteducationalprograms;coursetopicsincludepurposesof evaluation.alternativeconceptsandtechniques,stakeholdersandtheirconcerns, specificationofevidence,selectionofstandardsformakingjudgments,gatheringand analysisofdata,useanddisseminationofresultsandhandlingproblemsinevaluation.



EAC780DesigningInstructionalSystemsinTrainingandDevelopment.3(3-0). F.Introductiontoinstructionaldesignmodelsincludingneedsassessment,systematic trainingdesignanddevelopmenttechniquesandproactivestrategiesforevaluating trainingprograms.Instructionaldesignissuesofwork—basedtraining,learner characteristicsandeffectsoftechnologyoninstructionaldesign,implementationand evaluationprocesses. EAC781AdvancedInstructionalDesigninTrainingandDevelopment.3(3—0). S,All.yrs.(0dd).Preq:EAC784orEAC788.ln-depthanalysisofinstructionalsystems design(ISD)theoryandpracticeusingprofessionalcompetencymodels.Organizational trainingrequirements,developmentofperformanceobjectivesandmeasures,designof instructionalmaterials,andaddressofevaluationissuesintrainingprogramsinbusiness andindustry.ResearchanddevelopmentofinstructionaldesignprojectsrelatingtoISD processandmodel. EAC782OrganizationandOperationofTrainingandDevelopmentPrograms. 3(3—0).F,S.Overviewofoccupationaleducationpracticeinbusinessandindustrial settings.Presentationofrolescommontotraininganddevelopmentspecialists,including managerialconcernsrelatedtoorganization,operationandfinancialtrainingand developmentprograms. EAC783NeedsAssessmentandTaskAnalysisinTrainingandDevelopment. 3(3—0).S.Preq.‘EAC780andEAC782.Currentneedsassessmentandtaskanalysis methodsandtechniquesusedinbusinessandindustrialsettings.Developmentof comprehensiveneedsassessmentplansfordiagnosinganddocumentinghuman performancedeficiencies/improvementopportunitiesthroughtrainingprogramsin businesssettings. EAC784EvaluatingTrainingTransferandEffectiveness.3(3-0).FPreq.‘EAC 783.Philosophy,strategies,andproceduresforevaluatingeffectivenessoftraining programs.Developmentofmulti-levelevaluationplanforusewithtrainingprogramto studyoutcomesandprocessoftrainingfromperceptiontoorganizationalimpact.Design ofevaluationmethodsandinstruments.datacollection,analysis,andinterpretationfor eachlevelofevaluationemphasizingtransferoftraining. EAC785QualitativeResearchinAdultandCommunityCollegeEducation.3(3—0) FPreq:Grad.standing.Designofqualitativestudies,conductoffieldworkincluding open-endedinterviewsandparticipantobservation,analysisofdataandunderstandingof theoreticalandphilosophicalbackgroundofthisresearchapproach. EAC786MethodsandTechniquesofTrainingandDevelopment.3(3-0).F,S. Methodsandtechniquescommontomodeloccupationaleducationprogramsinbusiness andindustrialsettings.Focusondesignandevaluationofeffectivelearningprograms andinstructionalmethodologies.
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EAC787OrganizationalConceptsandTheoriesAppliedtoAdultand CommunityCollegeEducation.3(3—0).F.Preq:EAC703,PS502,SOC728.For presentandpotentialadministratorsinterestedinincreaseoftheirunderstandingof organizationasabasisforadministrationofeffectiveadultandcommunitycollege educationprograms. EAC788IntegratingTechnologyintoTrainingProgram.3(3—0)SPreq.EAC 780,EAC782.Appropriatetechnologiesfordesignanddeliveryofeffectivetraining programs.Performance—basedtrainingmodelsfordistanceandindividualizedlearning throughaudio,video.computer-based,andmultimediatechnologies.Planningdevisions forselecting/developingappropriatetechnologiestosupportspecifictrainingoutcomes. adultlearnercharacteristics.andorganizationaltrainingresources. EAC789MarketingforEducationandTrainingPrograms.3(3-0)S.Alt yrs.(even).Strategicmarketingineducationandtraining.Identifyingandunderstanding targetedorganizationandaudienceforeducationortrainingprogram.Designofbasic marketingstrategyforeducationortrainingprogramincorporatingelementsofmarketing mixandformulatingmarketingplantoguideimplementationofstrategy. EAC790AdvancedQualitativeResearchMethods.3(3—0).FPreq:EAC78) Advancedguidanceforstudentsdesigningorpreparingforqualitativestudy.Emphasis ondevelopingdeeperunderstandingoftheoreticalissuesinformingqualitativeresearch. includingassessingvalidityofdataandjustifyingdesign.Studentdevelopmentofa researchproposal. EAC795TopicalProblemsinAdultandCommunityCollegeEducation. EAC802SeminarinAdultandCommunityCollegeEducation.1-3FS.Preq‘ Grad.standing.Identificationandscientificanalysisofmajorissuesandproblems relevanttoadulteducation.Coursecreditthroughactivestudentparticipationinaformal seminarandscientificappraisalandsolutionofaselectedproblem.Studentacquisitionof abroadperspectiveofissuesconfrontingadulteducatorsandexperiencesinscientific analysisandsolutionofspecificissues. EAC803ResearchSeminarinAdultandHigherEducation.3(3-0).F.S.Preq:6 semesterhoursofcourseworkinresearchmethodolog/analysis.Examinationand applicationofframeworks.processesandcompositionalapproachesindeveloping researchproposalsfocusingonproblemsinadulteducationandhighereducation. EAC824TopicalProblemsinAdultandCommunityCollegeEducation. F.S,Sum.Preq:Grad.standingorPBSstatus.CreditsArrangedStudyandscientific analysisofproblemsinadulteducationandpreparationofascholarlyresearchtypeof paper.



EAC841PracticuminHealthOccupations.3(3-0).EvenAlt.Yrs..Preq.‘21hrsof grad.workForcredentialedhealthprofessionals.Designofapracticuminteachingor administrativecontextappropriatetoindividual'sparticulardisciplineandareaof functionbaseduponparticipants'professionalobjectives.Designofprogrambystudent incooperationwithpreceptorandcourseinstructor. EAC851InternshipinAdultandCommunityCollegeEducation.3-9.F,S,Sum. Preq.‘Ninehrs.ingraduatelevelcoursesandConsentofInstructor.Utilizationofthe participant—observerrolewithrequiredparticipationinselectededucationalsituations. Emphasisuponobservationalskills'development,therecordingofrelevantobservations throughwrittenjournals,analysisofexperiencesidentifyingcriticalincidentsand projectionofeventsandconsequences.Studentdevelopmentandselectionofpossible alternativecoursesofactioninvarioussituationsandevaluationoftheconsequencesof theselectedcourseofaction. EAC885DoctoralSupervisedTeaching.1-3.F,S,Sum.Preq:Doctoralstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. EAC890DoctoralPreliminaryExam.1—9.F,S,Sum.Preq:Doctoralstudent.For studentswhoarepreparingforandtakingwrittenand/ororalpreliminaryexams. EAC892DoctoralResearchProject.1-3.F,S,Sum.Preq:ConsentofInstructor; EAC732orequivalent.Aprojectorprobleminresearchineducationforgraduate students,supervisedbymembersofgraduatefaculty.Choiceofresearchonbasisof individualstudents'interestsandnottobepartofthesisordissertationresearch. EAC893DoctoralSupervisedResearch.1-9.F,S,Sum.Preq:Doctoralstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. EAC895DoctoralDissertationResearch.[-9.F,S,Sum.Preq:Doctoralstudent. Dissertationresearch. EAC899DoctoralDissertationPreparation.1—3.FS,Sum.Preq.‘Doctoralstudent. Forstudentswhohavecompletedallcredithour.full-timeenrollment,preliminary examination,andresidencyrequirementsforthedoctoraldegree,andarewritingand defendingtheirdissertations.
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ECONOMICS EC201PrinciplesofMicroeconomics.3(3-0).F,S,Sum.Creditwillnotbegiven forbothEC201andeitherARE201orEC205.Scarcity,productionpossibilities,and opportunitycost.Supplyanddemandanalysis,freemarkets,thepricesystem,and governmentpolicy.Microeconomicanalysisofbusinessdecisionsincompetitiveand noncompetitivemarkets.Labormarkets,capital,andnaturalresourcemarkets,and extemalities.Marketbreakdown,incomeredistribution,androleofgovernment.Free trade,tariffs,andgainsfrominternationaltrade. EC202PrinciplesofMacroeconomics.3(3-0).F,S,Sum.Preq.’EC201orARE 201.CreditwillnotbegivenforbothEC202andEC205.Aggregateeconomicanalysis emphasizingcurrentpublicpolicyissues.Determinantsoflevelandrateofgrowthof totaloutput.Causesofunemploymentandbusinesscycles,inflation,andexchangerate fluctuations.Effectsofmonetarypolicy(moneysupply)andfiscalpolicy(government spending,taxes,deficits)ontheseproblems.Tradesurpluses/deficitsandimpactof internationaleventsandpoliciesonnationaleconomies. EC205FundamentalsofEconomics.3(3-0).F,S,Sum.Creditwillnotbegivenfor bothEC205andeitherEC201orARE201.CreditwillnotbegivenforbothEC205 andEC202.Fundamentalideasineconomics:scarcity,substitution,opportunitycost, marginalanalysis,grossdomesticproduct,realandnominalmagnitudes.Supplyand demandanalysis.Microeconomicanalysisofpricingincompetitiveandnoncompetitive markets.Macroeconomicanalysisofproduction,employment,thepricelevel,and inflation.Monetaryandfiscalpolicyandthestabilizationoftheeconomy.Comparative advantageandinternationaltrade. EC(ARE)301IntermediateMicroeconomics.3(3-0).F,S,Sum.Preq:MA121or 131;EC201orARE201.CreditnotallowedforbothEC(ARE)301and401. Functioningofthemarketeconomy,roleofpricesindeterminingtheallocationof resources,thefunctioningofthefirmintheeconomy,forcesgoverningtheproduction andconsumptionofeconomicgoods. EC302IntermediateMacroeconomics.3(3—0).F,S,Sum.Preq.~EC201orARE 201;MA121orMA131.Applied,analyticalcourseinaggregateeconomics:business cycles,stabilizationpolicy,inflation,costsofdisinflation,internationaltrade,and economicgrowth.Interactionofconsumersandbusinesseswithgovernmenteconomic policies;unemployment,interestrates,andoutputgrowth.Impactsofgovernment deficits,tradedeficits,andmonetarypolicies. EC303MarketsandGovernments.3(3-0).F,S,Sum.Preq:EC201orEC2050r ARE201.Socialbenefitsofmarketsandthepricesystem.Marketfailuresandthe rationaleforgovernmentinterventionintheeconomy.Governmentspendingandtaxing. Governmentfailures.Applicationstopoliciesconcerningtheenvironment,labor markets.healthcare,antitrust.andeconomicgrowth.



EC304IntroductiontoFinancialMarketsandInstitutions.3(3—0).ESSum. Preq:EC201orARE201.CreditwillnotbegivenforbothEC304andEC404. Financialassets,marketsandinstitutions.Stockandbondmarkets.Measurementand determinationofratesofreturnonfinancialassets.Banksandotherfinancial intermediariesincludingtheirmanagementandregulation.RolesoftheFederalReserve Systemandmonetarypolicyindetermininginterestrates.economicactivityandforeign exchangerates. EC310ManagerialEconomics.3(3—0}.Preq:EC201orARE20], Microeconomicprinciplesappliedtodecision-makinginthefirm.Presentvalueanalysis. Therelationshipbetweenaccountingandeconomicconceptsofcost.Criteriaand proceduresfordecision-makingunderuncertainty.Economicallocationbymarketsand thepricesystem.Sourcesofmarketpowerandcompetitiveadvantage.Applicationsto productpricingandadvertising. EC(ARE)336IntroductiontoResourceandEnvironmentalEconomics.3(3—0) S.Preq:ARE201orEC201.Applicationofbasiceconomictoolstounderstandand evaluateenvironmental/resourcepolicies.Conceptssuchaspropertyrights,non-market goods,allocationovertime,extemalities,andpublicgoods.Currentpolicyissuessuchas globalclimatechange,evaluatingnaturalresourcedamagesfromoilspills,reducingthe costsofregulations,protectingestuaries,anddealingwithnon-pointsourcepollution. EC348IntroductiontoInternationalEconomics.3(3-0).ESSum.Preq:EC201 orARE201.Applicationofbasiceconomicanalysistointernationaleconomiceventsand policies.Gainsfromtrade,impactsoftraderestrictions,internationalsystemsof payments,globalcapitalmarkets,andbalancinginternationalwithdomestic macroeconomicpolicies.Currentpolicyissuessuchaseconomicintegration(customs unionsandfreetradeareas),acommonEuropeancurrency,andtheroleofinternational tradeineconomicgrowthanddevelopment. EC372EvolutionofAmericanBusiness.3(3—0).F,S.Preq:EC201orARE20]. HistoricaldevelopmentofmodernbusinessenterprisefromtheColonialErathrough WorldWarII.Emphasisonthetransformationofbusinesspracticesinresponseto technologicalchange,evolutionofcapitalmarkets,growthofinternationaltrade.changes indistributiontechniques,entrepreneurship,andtheinfluenceofgovernmentregulation. EC375ComparativeEconomicSystems.3(3-0).F,S.Freq:EC201orARE20]. ComparativeEconomicSystemscontrastsmarket-typeeconomieswithothertypesof economicsystems,particularlycollectivistorplannedeconomiesinordertoanalyzetheir relativeeconomicefficiency.ThecollapseoftheSovieteconomywillbeanalyzedas wellastheattemptstoconvertthenewlyestablishedrepublicsintomarketeconomics.
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EC(ARE)401EconomicAnalysisforNonmajors.3(3-0).F,S,Freq:EC201or ARE201.NotopentoundergraduatesmajoringintheCollegeofManagementor DepartmentofAgricultureandResourceEconomics,Creditnotallowedforboth EC(ARE)301andEC(ARE)401.Intermediateeconomictheoryoffirm,householdand marketbehavior.Demand,productionandcosttheory.marketequilibriumunder competitiveandnon-competitiveconditions.andproblemsofeconomicefficiency.(EC (ARE)401isprimarilyforgraduatestudentsdesiringaneconomicsminoratthemaster‘s level.StudentscompletingintermediatemicroeconomicsandcalculusshouldelectECG 501,PriceTheory.instead.) EC404Money,FinancialMarkets,andtheEconomy.3(3-0).ESSum.Prcq‘ EC302.Rolesofmoney.credit,andfinancialinstitutionsinamarketeconomy. Allocationofcredit,thedeterminationofinterestratesandsecurityprices.andthe activitiesoftheFederalReserveSystem.Pricingmodels. EC410PublicFinance.3(3—0),F,S.Preq:EC(ARE}301.Amicro—economic analysisoftherationaleforpublicexpenditureandtaxation.Externalities.pollutionand publicpolicy,incomeredistributionandpublicwelfare,publicgoods,collectivechoice andpoliticalinstitutions,publicbudgetingtechniquesandcost-benefitanalysis,taxation andtaxpolicy,state-localfinanceandfiscalfederalism. EC413Competition,MonopolyandPublicPolicy.3(3-0).S.Preq:EC(ARE) 301.Currenttheoriesofindustrialorganimtionwithspecificreferencetosuchtopicsas cartels,industrialconcentration,verticalintegration,franchisecontracts.ownershipand controloffirms,multipaitanddiscriminatorypricing,andtie-insales.Economicaspects ofantitrustlawandgovernmentregulationofindustry. EC431LaborEconomics.3(3-0).ES.Preq.’EC(ARE)301.Aneconomic approachtothelabormarketanditsproblemsincludingunemploymentandthe determinationofwages,hoursandworkingconditionsundervariouslabormarket structures.Theeconomiceffectsoftradeunions.Introductiontohumancapitaltheory. EC435UrbanEconomics.3(3-0}.Preq:EC(ARE)301.Applicationoflanduse andlocationtheorytourbanstructureandcentralizedeconomicactivity.Analysisof trendsinurbanizationandsuburbanization.Urbanpoverty.housing.transportation. pollutionandlocalpublicfinance. EC(ARE)436EnvironmentalEconomics.3(30),S.Prcq'EC(ARE)301 Usefulnessofeconomicsinunderstandingpollution.congestion.conservationandother environmentalproblems.Relemnteconomictoolssuchaspricingschemes.abatement costcunes.damagefunctionsandbenefitcostanalysis.Pollutiontaxes.regulations. marketablepermitsandsubsidiesconsideredindesigningalterations.intheincentive system.Currentpublicpolicyalternativesinthecontextofnon-marketdecision-making.



EC437HealthEconomics.3(3-0).F,S.Preq:EC(ARE)301orEC(ARE)401. Applicationofmicro—economictoolstotheanalysisofpublicandprivatepolicyissues concerninghealthcarefinancinganddeliveryintheUnitedStates. EC442EvolutionofEconomicIdeas.3(3—0).F,S.Preq:EC(ARE)301.General developmentofeconomicideasfromancienttimesthroughthepost-Keynesianperiod. Emphasisontheclassicalschoolanddevelopmentsthereafter.Theevolutionof economicideasinthecontextofthechangesintechnologyandtheincreasingcomplexity ofeconomicactivity. EC448InternationalTrade.3(3-0).F,S.Preq:EC(ARE)301.Determinantsof commoditycompositionoftradeandanalysisoftariffs,quotas,andtransportcosts. Treatmentofinternationalinvestmentincludingmultinationalcorporations.Analysisof theeffectsoftariffsandquotas.Relationshipbetweeninternationaltradeandeconomic growth. EC449InternationalFinance.3(3-0).Preq.‘EC(ARE)301.Studyof internationalmarketsandtheireffectsonfirms,investorsandnationaleconomics. Topicsinclude:futuresandoptionsinforeignexchange,managementofforeign exchangerisk,exchangeratedetermination,andmacroeconomicpolicyinanopen economy. EC451IntroductiontoEconometrics.3(3-0).F.Preq.‘EC(ARE)301,EC302, BUS(ST)350.Themeasurement,specification,estimationandinterpretationoffunctional relationshipsthroughsingleequationleast-squaretechniques.Applicationsofsimpleand multipleregression,curvilinearregressionandvarioustransformationstodemand.cost, production,consumptionandinvestmentrelationships. EC470TheJapaneseEconomy.3(3-0).S.Preq:EC(ARE)301.Growthand developmentoftheJapaneseeconomy.IssuesarisingfromJapan'sintegrationwiththe worldeconomy.AnalysisofcontemporaryJapaneseeconomicinstitutionsandbusiness practices.EconomicsofJapanesegovernmentpolicies. EC471EvolutionoftheAmericanEconomy..S.Preq.EC(ARE)301. RelationshipofmoderneconomicdevelopmenttothehistoryofAmerica.Analysisof contemporaryproblemsandissueswithreferencetotheiroriginsinthehistoricalgrowth oftheeconomy. EC472TheRiseofIndustrialism.3(3—0).ES.Preq:EC(ARE)301.Historical developmentofthemodernindustrialeconomyfromoriginsinmedievalandearly modernEurope.TheindustrialrevolutioninEnglandanditsdiffusionthroughoutthe westernworldandbeyond. EC480IntroductiontoEconomicResearch.3(3-0).S.Preq:EC301,M200, ST/BUS350.Findingeconomicdata.Criticallyanalyzingnewspaperandjournalarticles usingeconomicreasoning.Developing,writing,andpresentingeconomicanalysis.
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EC490ResearchSeminarinEconomics.3(3-0).F,S.Preq:EC(ARE)301,EC 302,ST(BUS)350.Thefinalcourseforstudentscompletingtheundergraduateprograms ineconomics.Studentsstudyaselectedeconomicissue,makeclassroompresentations relatedtotheseminartopic,andwriteresearchpapers. EC495SpecialTopicsinEconomics.1—6.Preq:ConsentoftheDepartment. Examinationofspecialtopicsineconomicsnotnormallytreatedinothercourses,or offeringofnewcoursesonatrialbasis. EC498IndependentStudyinEconomics.1-6.F,S,SumPreq:Consentof Department.Detailedinvestigationoftopicsofparticularinteresttoadvanced undergraduatesunderfacultydirectiononatutorialbasis.Creditsandcontentdetermined byfacultymemberinconsultationwithAssociateDepartmentHead. ECONOMICS—GRADUATE ECG(PRT)503EconomicsofRecreation.3(3-0).F.Preq:EC301or401. Principalemphasisonidentityandimportanceofeconomicinformationforplanning. Examinationofmarketmechanismandgovernmentastheyaffectandinteracttoaffect allocationofresourcestorecreation,distributionofrecreationservicesandbehaviorof recreationists.Othertopicsincludingdemandanalysis,economicsofplanning, cost/benefitanalysis,secondaryeconomicimpacts,publicdecisionmaking,extemalities, publicfinanceandsupplyconsiderationsinurbanandruralrecreationsituations. ECG504MonetaryandFinancialMacroeconomics.3(3-0).S,Alt.Yrs.Preq: ECG703.Financialandmonetarydeterminantsofnationalincomeandemploymentand levelsofwages,theinterestrateandinflation.Emphasisonmoneysupplyandbanking system.Specialtopicsincludebankingregulation,budgetarydeficitsanddynamicsof moneystockdetermination. ECG505AppliedMicroeconomicAnalysis.3(3-0).F,S.Preq:EC202or301. Appliedcourseinmicroeconomics.Behaviorofproducersandconsumersinamarket economy.Priceandoutputdeterminationincompetitiveandnoncompetitivemarkets. Decisionmakingunderuncertaintyandimperfectinformation. ECG506AppliedMacroeconomicAnalysis.3(3-0).F,S,Sum.Preq:ECG505. Appliedcourseinaggregateeconomics.Analysisofaggregateeconomicfluctuationsand stabilizationpolicy;inflationanddisinflation;theFederalbudgetandinternational balanceoftrade;andeconomicgrowth.Capitalmarkets,monetaryandfiscalpolicy, bankingsystem,foreignexchangemarketsandtheireffectsonbusinessconditions. Developmentofstandardmacroeconomicmodelincontextofspecificapplications.



ECG507EconomicsforManagers.3(3—0).FPreq.‘EC202.N0!opentostudents pursuingmajororminorinEconomics.Surveyofmicroeconomicconceptsappliedto managerialdecisions.Competition.Marketpower.Thefirm.production,andcost. Pricingpractices.Economicsofinformationandinnovation. ECG508MacroeconomicsandtheBusinessEnvironment.2(2—0).FS.Preq: ECG50"Applicationsofaggregateeconomicstoissuesofmanagementdecisions.Basic macroeconomicanalysis;fiscalandmonetarypolicyissues;internationaldimensionsof trade;capitalmarketsandfinancialintermediation. ECG512LawandEconomics.3(3—0).F,Alt.Yrs.Preq:EC(ARE)301or EC(ARE)401.Economicanalysisofsourcesandeffectsoflaw,includingcommonlaw, statutorylawandregulation.Propertyrightsandcontracts,liabilityrules,crimeand punishment,statutoryenactment.bureaucraticbehaviorandinstitutionalreform. ECG515EnvironmentalandResourcePolicy.3(3-0).F,Alt.Yrs.Preq:EC(ARE) 301or401.Applicationofpricetheoryandbenefit-costanalysistopublicdecisions relatedtoresourcesandenvironment.Emphasisonevaluationofwatersupplyand recreationinvestments,waterqualitymanagementalternatives,public-sectorpricing, commonpropertyresourcesandoptimummanagementofforestandenergyresources. ECG521MarketsandTrade.3(3—0).F.Preq:EC(ARE)301or401.Emphasis uponspace.formandtimedimensionsofmarketpriceandthelocationandproduce combinationdecisionsoffirms.Considerationofwayinwhichnon-pricefactorsand publicpolicychoicesinfluencefirmbehaviorandtheefficiencyofmarketingsystems. Emphasisuponapplicationofthesemodelstoagricultural,industrialandpublicservice questions,includingrelationshipsbetweenresourceavailabilityandspatialarrangement ofeconomicactivity. ECG523PlanningFarmandAreaAdjustments.3(2—2).S,All.Yrs.Preq: EC(ARE)301,ARE303orEC(ARE)401.Applicationofeconomicprinciplesto productionproblemsontypicalfarmsinthestate;methodsandtechniquesofeconomic analysisofthefarmbusiness;applicationofresearchfindingstoproductiondecisions; developmentofareaagriculturalprograms. ECG532EconomicsofTradeUnions.3(3-0).Preq:EC301or401.Examination ofgrowthoftradeunionmovementinUS.Primaryconsiderationgiventoimpactof unionsoneconomythroughtheirinfluenceonwages,prices,employmentandresource allocation.Relationshipbetweengovernmentandunions,changingcompensationmix andrecentgrowthinpublicemployeeunionism.
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ECG533EconomicsofWorldFoodandAgriculturalPolicy.3(3—0)FPreq EC(ARE)301or401.Economicanalysisofcausesandeffectsofagriculturalpolicies commonl)appliedindeveloped.developingandplannedeconomies.Emphasison economicmodelsofpolicyanalysis.Examinationofimpactofcommodity.farminput internationaltrade,consumerandgeneraleconomicpoliciesonagricultureandthewhole economy.Effectsofpolicyonincomedistributionandeconomicdexelopment. ECG537HealthEconomics.380)F.Preq:EC(ARE)4010rECG~00. Microeconomicanalysisofpublicandprivatepolicyissuesconcerninghealthcare financinganddeliveryinUnitedStatesincluding:choiceunderconditionsofasymmetric information;healthinsurance;performanceofphysician,hospital.long~termcareand pharmaceuticalmarkets. ECG540EconomicDevelopment.3(3-0).Alt.Yrs.Preq:EC(ARE)301or401. Examinationofproblemsencounteredinpromotingregionalandnationaleconomic development.Considerationgiventostructuralchangesrequiredforraisingstandardsof living.Somebasicprinciplesofeconomicsappliedtosuggestwaysofachieving developmentgoals.Planningstrategies,policiesandextemalassistance. ECG551AgriculturalProductionEconomics.3(3-0).S.Preq:MA131and EC(ARE)301or401.Economicanalysisofagriculturalproductionincluding:production functions,costfunctions,programminganddecision—makingprinciples.Applicationsof theseprinciplestofarmandregionalresourcesallocation,andtodistributionofincometo andwithinagriculture. ECG555ManagerialEconomics.3(3-0).S.Preq:EC301or401.Applicationsof economictheorytostudyofselectedbusinesspracticesinrealmsoffinance.marketing andmanagementdecisionmaking.Capitalbudgeting,financialstructure.government regulationofindustry,pricingstrategies.tie-insales,contractualarrangementsbetween manufacturersandretailers,comparisonsofmanagerialbehaviorinnonprofitor governmententerprisetofor-profitfirms. ECG(ST)561IntermediateEconometrics.3(3-0).S.Preq:ST514. Formalizationofeconomichypothesesintotestablerelationshipsandapplicationof appropriatestatisticaltechniques.Majorattentiontoproceduresapplicableforsingle equationstochasticmodelsexpressingmicroeconomicandmacroeconomicrelation— ships.Statisticalconsiderationsrelevantinworkingwithtimeseriesandcrosssectional dataineconomicinvestigations.Surveyofsimultaneousequationmodelsandthe availableestimationtechniques. ECG562TopicsinAppliedEconometrics.3(3-0).FPreq.‘ECG(ST)561. Applicationofadvancedeconometrictechniquestoselectedissuesineconomics.Practice inpresentingeconometricsresultsinprofessionalfashion,inwrittenororalform.



ECG570AnalysisOfAmericanEconomicHistory..F,Alt.Yrs.Preq: Grad.standingorPBSstatus.Stressuponapplicationofeconomicanalysisto formulationandtestingofhypothesesconcerningeconomicgrowthanddevelopmentin historicalcontext.ProblemsselectedforanalysisprimarilyfromAmericaneconomic history. ECG590SpecialEconomicsTopics.1—6.F.S,Sum.Preq:ConsentofInstructor. Examinationofcurrentproblemsonalecture—discussionbasis.Coursecontentvariesas changingconditionsrequirenewapproachestodealwithemergingproblems. ECG630IndependentStudy.F,S. ECG685Master'sSupervisedTeaching.1-3.ES.Preq:Master’sstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. ECG690Master'sExamination.1-6.F,S.Sum.Preq:Master’sstudent.For studentsinnonthesismaster'sprogramswhohavecompletedallotherrequirementsof thedegreeexceptpreparingforandtakingthefinalmaster’sexam. ECG695 research.

Master'sThesisResearch.[—9.ESSum.Preq:Master’sstudent.Thesis

ECG699Master'sThesisPreparation.1-3.F.S,SumPreq'Master’sstudent.For studentswhohavecompletedallcredithourrequirementsandfull~timeenrollmentfor themaster‘sdegreeandarewritinganddefendingtheirtheses. ECG700PriceTheory.3(3—0).FFreq:MA131andEC{ARE)301.Intensive analysisofdeterminationofpricesandofmarketbehavior.includingdemand,cost andproduction,pricingundercompetitiveconditionsandpricingundermonopolyand otherimperfectlycompetitiveconditions. ECG701AdvancedPriceTheory.3(3-0).S.Preq.‘ECG700,MA231.Theoryof consumerbehavior.Derivationofindividualandmarketdemandcurves.Consumer surplus.Derivationoffirmandmarketsupplycurves.Equilibriumandprice determinationinamarketeconomy.Considerationofalternativemarketstructures. ECG702Prices,ValueandWelfare..S.Preq:ECG701.Productionand dualitytheory.Demandforandsupplyoffactorsofproduction.Theoriesofcapitaland interest.Welfareeconomicstopics.includingextemalities,compensation.publicgoods andthesocialwelfarefunction.Generalequilibrium.
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ECG703IncomeandEmploymentTheory.3(3-0).F,S,Sum.Preq:EC(ARE) 301,EC302,BUS(ST)350,MA131.Determinantsofnationalincome,employment,wages,theinterestrateandinflation.Emphasisonreal(asopposedtomonetary)determinants ofthesevariablesandonmicrofoundationsofmodernmacroeconomics.Discussionof monetaryandfiscalpolicyandstochasticelementsinincomedeterminations. ECG704AdvancedIncomeandEmploymentTheory.3(3-0).F.Preq.‘ECG703. Analysisofforcesdetermininglevelofincomeandemployment;areviewofsomeof theoriesofeconomicfluctuations;andacriticalexaminationofaselected macroeconomicsystem. ECG705MonetaryEconomics.3(3-0).S.Preq:ECG704.Considerationofmoney marketandportfoliomanagement,costofcapital,effectsofmonetaryphenomenaon investmentandaccumulationofwealthwithemphasisthroughoutonproblemsarising fromuncertainty;generalequilibriumtheoryofmoney,interest,pricesandoutput. ECG706IndustrialOrganizationandControl.3(3-0).F.Preq:ECG700.Survey ofmicroeconomicliteratureonindustrialorganization:internalstructureofthefirm, numberandsizesoffirmsinanindustry,pricingandoutputbehavioroffirms.Public policy,includingantitrustlaws.patentandcopyrightlaws,andgovernmentregulationof industry. ECG707TopicsinIndustrialOrganization.3(30).S.Preq.‘ECG700.Advanced studyofselectedtopicssuchasoligopolytheory,empiricalmodelsofindustry,principal- agentcontracts,economictheoriesoffirmorganization,antitrustissues,economic theoriesofregulationandeconomicsofpropertyrights. ECG708HistoryofEconomicThought.3(3-0).Sum.Alt.Yrs.Preq:ECG700 and703orequivalent.Systematicanalysisofdevelopmentandcumulationofeconomic thought,designedinparttoprovidesharperfocusandmoreadequateperspectivefor understandingofcontemporaryeconomics. ECG710TheoryofPublicFinance.3(3—0).F,Alt.Yrs.Preq:ECG700. Applicationofmicroeconomictheoryandwelfareeconomicstopublicsector. Externalitiesandpublicpolicy.theoryofpublicgoods,collectivechoice,program budgetingandcost—benefitanalysis,theoryoftaxationanditsapplicationtotaxpolicy, publicdebtandfiscalfederalism. ECG715EnvironmentalandResourceEconomics.3(3-0).F.Preq:ECG700. Theoreticaltoolsandempiricaltechniquesnecessaryforunderstandingofresourceand environmentaleconomics.developedinbothstaticanddynamicframework.Discussions ofcausesofenvironmentalproblems,possiblepoliciesandapproachestononmarket valuation.Analysisofresourceuseovertimeusingcontroltheoryforbothrenewableand cxhaustibleresources.



ECG716TopicsinEnvironmentalandResourceEconomics.313-0)SPreq: ECG715.Advancedstudyofselectedtopicsinenvironmentalandresourceeconomics. Topicsvarywithinterestsofinstructorandstudents. ECG730LaborEconomics.3(3-0).F.Preq:ECG700andoneofrhefbllowing: ECG(ST)561,ST422,ST512,ST708.Applicationofmicroeconomictheoryand econometricmethodstolabormarketbehaviorinbothstaticanddynamiccontexts.Labor demandanalysis,laborforceparticipation,hoursofwork.householdproduction,human capital.distributionofearnings,informationandsearch.andmobility. ECG731PolicyandResearchIssuesinLaborEconomics.3(3-0).S.Preq:ECG 700andoneoflhefollowing.‘ECG(ST)561,ST422,ST512,ST708policy-relatedissues inlaboreconomics,includingtradeunionbehavior..Surveyofcurrentliteratureon policy-relatedissuesinlaboreconomics.includingtradeunionbehavior,unemployment. macroeconomicaspectsoflabormarketadjustment,discrimination,regulationofwages andbenefitsandpublic-sectorlabormarkets.ExamplesfromlabormarketsinU.S.and developingcountries.Recentresearchdevelopmentsinlaboreconomics;topicsvary accordingtointerestsandneedsofstudents, ECG740AdvancedEconomicDevelopment.3(3-0).EAlt.Yrs,Preq:ECG"00, 540.Analysisoffactorsdetermininggrowthofpoorercountriesandregionsofcountries. Considerationofissueshavingarisenincurrenttheoreticalandempiricalbasesforpolicy decisions.Thelatterelementsincludethequantitativefoundationsforplannedand programmeddevelopment.Evaluationofapplicationsofalternativeplanningmethods. ECG741AgriculturalProductionandSupply.3(3-0)F.Preq:ECG700. Advancedstudyinlogicof.andempiricalinquiryinto.producerbehaviorandchoice amongcombinationsoffactorsandkindsandqualitiesofoutput;aggregative consequencesofindividuals‘andfirms'decisionsintermsofproductsupplyand factordemand;factormarketsandincomedistribution;andgeneralinterdependency amongeconomicvariables. ECG742Consumption,DemandandMarketInterdependency.3(3-(1).S.Preq: ECG700.Analysisofbehaviorofindividualhouseholdsandofconsumersinaggregate withrespecttoconsumptionofagriculturalproducts;impactofthesedecisionson demandforagriculturalresources,competitionamongagriculturalregionsandfor markets;andinterdependencebetweenagricultureandothersectorsoftheeconomy. ECG748TheoryofInternationalTrade.3(3-0).F.Preq:ECG700,703. Considerationofspecializedbodyofeconomictheorydealingwithinternational movementofgoods,services,capitalandpayments.Atheoreticallyoriented considerationofpolicy.
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ECG749MonetaryAspectsofInternationalTrad-2.3r]1);SI’m;ECG"03, Macroeconomicproblemsofanopeneconomyincludingbalanceofpaymentsadjustment mechanism,alternativeexchangerate5)stems.extcmaleffectsofmonetaryandfiscal policy.optimumcurrencyareasandinternationalmonetaryreform. ECG750EconomicDecisionTheory.3(3—0).S.AllYrsPreq:ECG'00.General theoriesofchoice.Structureofdecisionproblems.roleofinformation:formulationof objectives.Currentresearchproblems. ECG(ST)751Econometrics.3(3-0).FPreq:ECG"01ST421.ST422.Roleand usesofstatisticalinferenceineconomicresearch;problemofspanninggapfroman economicmodeltoitsstatisticalcounterpart:measurementproblemsandtheirsolutions arisingfromstatisticalmodelandnatureofthedata;limitationsandinterpretationof resultsofeconomicmeasurementfromstatisticaltechniques. ECG(ST)752TopicsinEconometrics.3(30).SPreq:ECG(ST)‘51Surveyof currentliteratureonestimationandinferenceinsimultaneousstochasticequations systems.Techniquesforcombiningcrosssectionandtimeseriesdataincluding covariance,errorcorrelatedanderrorcomponentmodels.Lagmodelsandinferencein dynamicsystems.Productionfunctions,productivitymeasurementandhypothesesabout economicgrowth.Completeandincompletepriorinformationinregressionanalysis. Nonlinearestimationineconomicmodels. ECG765MathematicalMethodsforEconomics.5(3-0)SPreq.ill-l231or equivalent,introductorycourseinlinearalgebra.Linearalgebraandmatrices. optimizationwithequalityandinequalityconstraints.comparativestatistics.differential anddifferenceequations.intertemporaloptimization.Economicapplicationstoutility andprofitmaximization,nationalincomedetermination.economicgronth.business cycles. ECG784AdvancedMacroeconomics.3(30).F,.411.Yrs.PreqECG"()4 Advancedstudyofmacro—economics.Emphasisonbusinesscyclesandbehmiorofreal variables.Real.incompleteinformationanddisequilibriumtheoriesofthebtlsineSscycle; rationalexpectations;contracttheoryandindexation:imestment:andeffectsof governmentexpenditure,taxesanddebt. ECG785MonetaryTheory.3(3-0).S.All.Yrs.Preq:ECG"01."02.'04.'05. Advancedstudyofmicro-andmacroeconomictheoriesofroleofmoneyintheeconomy. Primaryemphasisonmoneydemandandmonetarygrowthmodels.Specificareas exploredinclude:traditionalandrecentdevelopmentsinbothassetandtransactions theoryandrationalexpectationsandoptimalpolicy.Discussionofempiricalrecord includedformosttopics. ECG790AvancedSpecialTopics.F,S. ECG830IndependentStudy.F,S.



ECG885DoctoralSupervisedTeaching.[-3.ES.Preq:Doctoralstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. ECG890DoctoralPreliminaryExamination.[-9.ES.Preq:Doctoralstudent.For studentswhoarepreparingforandtakingwrittenand/ororalpreliminaryexams. ECG895DoctoralDissertationResearch.1-9.F,S,Sum.Preq.‘Doctoralstudent. Dissertationresearch. ECG899DoctoralDissertationPreparation.1-3.F,S,Sum.Preq:Doctoralstudent. Forstudentswhohavecompletedallcredithour.full-timeenrollment,preliminary examination,andresidencyrequirementsforthedoctoraldegree,andarewritingand defendingtheirdissertations. COUNSELOREDUCATION ECD101UniversityOrientationI.1(1-0).F.OpentoUniversityTransition Program(UTP)studentsonly.Anorientationtoacademicrequirementsofthevarious collegesanddepartmentsattheUniversity.areviewofstudyskillsandtime management,advisingproceduresanddecision-makingskills,designedtoassiststudents todevelopaknowledgeofmajorrequirementsandrequisitecomprehensionandskillsto succeedincollege. ECD102UniversityOrientationII.1(1—0).S.OpentoUniversityTransition Program(UTP)studentsonly.AcontinuationofECD101,thecourseemphasizesthe furtherdevelopmentofstudyskills,timemanagementandmethodsfortheselectionofa majorfieldofstudy. ECD220CollegeStudentDevelopmentandPeerCounseling.2(2—0).F,S.Preq: Sophomorestanding.Prioritywillbegiventoresidentadvisorsandstudentsactivein studentorganizationsorvolunteerprograms.Developmentalissuesofyoungadulthood withopportunityfortheacquisitionofparaprofessionalcounselingskillsandcrisis interventionskills.Majorconsiderationisgiventoself—awarenessandvalues clarificationthroughutilizationofpersonalityinventoriesandself-assessment instruments. ECD221CareerPlanningandPersonalDevelopment.3(3-0).ES.Knowledge, attitudes,self-understanding,andskillsneededtoenhancecareerplanningandfoster personaldevelopment.Studyofself-understanding.self-talk,goalsetting,the environment,anddecisionmakingaswaystoadaptmoreeffectivelytothechallengesof life.
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ECD223OrientationCounselorTraining.2(2-0).S.Preq:Selectionasan OrientationCounselor.ConsentofDepartment.Fornewstudentorientationcounselors. Relevantresearch,studentdevelopmenttheory,andsharedprofessionalexperiencesare presented.Classdiscussion,smallgroupactivities,simulations,andjournalwriting employed.Individualprojectsandanout—of—classteambuildingexperiencearerequired. ECD296SpecialTopicsinEducation:CounselorEducation.[-3.F,S,Sum. Individualorgroupstudyofspecialtopicsinprofessionaleducation.Thetopicandmode ofstudyaredeterminedbythefacultymemberafterdiscussionwiththestudent. ECD510IntroductiontoCounseling.3(3-0).S.Preq:Sixhrs.inED0rPSY. Introductiontocounselingwithafocusonthreesettings:schools,collegeandcommunity agencies.Explorationofissuesoftheory,practiceandresearchwithregardtochildren, adolescents,collegestudentsandadults.Personalandprofessionalexploration encouragedthroughuseofpsychologicaltests. ECD524CareerCounselingandDevelopment.3(3-0).S,Sum.Preq:Sixhrs.of EDorPSY.Knowledgeandskillsneededto:(a)provideprofessionalcareercounseling toindividualsand(b)design,implementandevaluatecareerdevelopmentprogramsfor particulargroups.Theoriesofcareerdevelopmentanddecisionmaking;careerguidance programsineducational,agencyandindustrialsetting;careerinformationsourcesand deliverysystems;andassessmentincareercounseling. ECD525CrossCulturalCounseling.3(3-0).S,Sum.Preq:SixhoursofEducor Psych.Theoryandpracticeofcounselingculturallydifferentclients.Clientpopulations includeAfricanAmericans,Asian-Americans,AmericanIndiansandHispanics.Cultural assumptions,culturalvalues,counselorcredibility,prejudiceandracismincontextof counseling. ECD530TheoriesandTechniquesofCounseling.4(3-2).F,S,Sum.Preq.‘Sixhrs. ofEDorPSY.Theory,philosophywithtechniquesofcounseling.Behavioralapproaches, psychoanalyticapproaches,client-centeredcounseling,existentialcounselingand relationshipmodels,andtheirrelationtocounseling.Presentationoftechniquesrelatedto eachtheory.Basiccounselingskillstaughtinlaboratorysetting,includingattending, listeningandchallenging. ECD533GuidanceandCounselingintheSecondarySchools.4(3-1).F.Preq: Grad.Standing.Examinationof(1)theoreticalframeworkforrolesandfunctionsof secondaryschoolcounselors,(2)primaryandsecondarypreventionstrategiesand(3) evaluationandadministrationprocedures,todevelopandimplementmodelprogramsfor secondaryschools.



ECD534GuidanceandCounselinginElementaryandMiddleSchools.4(3-1). F.Preq:Grad.Standing.Examinationof(1)theoreticalframeworkforrolesand functionsofelementaryandmiddleschoolcounselors,(2)primaryandsecondary preventionstrategiesand(3)evaluationandadministrationprocedurestodevelopand implementmodelprogramsforelementaryandmiddleschools. ECD535StudentDevelopmentinHigherEducation.4(3-2).F.Preq:Grad. standingorPBSstatus.Studentdevelopmenttheory,researchandpracticeaswellas overviewofprofession.Threemainprofessionalrolesofcounselor,administratorand studentdevelopmenteducator.Discussionofcognitive,psychosocial,topologicaland person-environmenttheoriesandvariousfunctionsinstudentaffairs.Instructioninand designofstructuredgroupworkinlaboratory. ECD536CommunityServiceAgencies.4(3-2).FPreq:GraduateStanding. Issues,functionsandscopeofworkbeingdoneinvarioushumanserviceagency programs;overviewofhelpingapproacheswithselectedclientpopulations;related professionalconcerns.Instructioninanddesignofstructuredgroupworkinlaboratory. ECD539GroupCounseling.3(3—0).F,Sum.Preq.ECD530andoneofthe following:ECD510,534,535or536.Theoryandpracticeofgroupcounseling. Theoreticalpositionsincludeclient—centered,behavioralandrational—emotive.Aspectsof groupprocessincludegroupleadership,groupmembership.establishingandmaintaining agroup. ECD(WGS)540GenderIssuesinCounseling.3(3—0).S,Sum.Preq.‘Grad. standingor6hrs.ofEDorPSY.Explorationofgenderasprimaryidentityandsocial construct.Emphasisongenderdynamicsincounseling,clientempowermentand preventiveapproaches. ECD543TheAmericanCollegeStudent.3(3-0).S.Preq:ECD535ordoctoral standing.Advanced-levelcoursedesignedforinvestigationoffivemainfamiliesof theoriesofcollegestudentdevelopmentaspresentedbyChickering,Perry,R.Heath, Myers-Briggs,HollandandD.Heath.Assessmentandresearchinstudentdevelopment andstudentsdesignandimplementadevelopmentalinterventionbasedonKnefelkamp andWells‘Practice-to-Theory-to-Practicemodel. ECD560ResearchandAssessmentinCounseling.3(3—0).S,Sum.Preq:Grad. standing.Researchandassessmentissuesincounseling.Emphasisonwritingresearch proposalsincounselingandcritiquingarticlesincounselingresearch.Explorationof meaningandimportanceofassessmentincounseling.Examinationofresearchdesignsin counseling.
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ECD590SpecialProblemsinGuidance.1-6.F,S.Preq:Sixhrs.gradworkin dept.orequivalentandConsentofInstructor.Forindividualorgroupstudiesofoneor moreofmajorproblemsinguidanceandpersonnelwork.Problemsselectedtomeet interestsofindividuals.Workshopprocedureusedwherebyspecialprojects,reportsand researchdevelopedbyindividualsandbygroups. ECD620SpecialProblemsinGuidance.1—6.F,S,SumPreq:Sixhrs.grad.workin dept.orequivalentandConsentofInstructor.Forindividualorgroupstudiesofoneor moreofmajorproblemsinguidanceandpersonnelwork.Problemsselectedtomeet interestsofindividuals.Workshopprocedureusedwherebyspecialprojects.reportsand researchdevelopedbyindividualsandbygroups. ECD641IntroductoryPracticuminCounseling.[(10).S.Preq:ECD530,525; ConsentofInstructor.Studentparticipationinintroductorysupervisedindividualand groupcounselingexperiencesinlaboratorysetting. ECD642PracticuminCounseling.6(6—0)FPreq:ECD64]andConsentof Instructor.Studentparticipationinindividualandgroupcounselingandconsultation experiencesundersupervisioninaschool.collegeoragencysetting. ECD651InternshipinSchoolCounseling.3—9.FS.Sum.Freq:ECD642A600- hourinternshipforschoolcounselorsintraininginaschoolsettingunderthesupervision ofqualifiedprofessionals.Studentsperfomiavarietyofacthitiesexpectedf0school counselors.Weeklymeetingswithfacultyandon-sitesupenisors. ECD652lnternshipinCollegeStudentDevelopment.3-9.FSSum.Preq‘ECD 642;Consentoflnstructor.A600—hourinternship.Professionalexperienceinstudent affairsdepartmentwithon-sitesupervisionfromqualifiedprofessional.Expectations includingemploymentofbroadrepertoireofskillsinrolesofcounselor.student developmenteducatorandadministrator.Weeklystudentmeetingswithfacultyandon- sitesupervisors. ECD653InternshipinAgencyCounseling.3—9.F,S,SumFreq:ECD642:Consent ofInstructor.A600-hourinternshipforcommunityagencycounselorsinagency counselingsettingundersupervisionofqualifiedprofessional.Employmentofbroad repertoireofprimaryandsecondarypreventionapproachestoindividualandgroup techniques,workshopleadershipskills,consultationtechniquesandadvocacymethods. Weeklymeetingswithfacultyandon—sitesupervisors. ECD660SupervisedPracticeTeachinginCounselorEducation.3(1-6). F,S,Sum.Preq:DoctoralStanding,CI.ParticipationofdoctoralstudentsinCounselor Educationinteachingofapprovedmaster’slevelorundergraduatecourseswithgraduate facultymembersservingasmentors.



ECD692ResearchProjectsinCounselorEducation.1-3.F,S,Sum.Preq:Consent ofInstructor;ELP532orequivalent.Projectorprobleminresearchineducationfor graduatestudents,supervisedbymembersofgraduatefaculty.Researchchosenonbasis ofindividualstudents'interestsandnottobepartofthesisordissertationresearch. ECD693Master'sSupervisedResearch.1-6.FS,Sum.Preq.’Master'sstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. ECD695 research.

Master'sThesisResearch.1-9.FS,Sum.Preq:Master’sstudent.Thesis

ECD699Master'sThesisPreparation.1-3.FS,Sum.Preq:Doctoralstudent.For studentswhohavecompletedallcredithourrequirementsandfull-timeenrollmentfor themaster‘sdegreeandarewritinganddefendingtheirtheses. ECD731CareerDevelopmentTheoryandResearch.3(3-0).F,S.Preq:ECD 524,ELP532andPSY535.Analysisoftheoryandresearchincareerdevelopmentand workadjustmentasbasisforintervention(careercounseling,curricular,organizational) asresearch. ECD733Cognitive-BehavioralTheory,Research,andPractice.3(3-0).S,Alt. Yrs.(even).Preq:ECD737;ConsentofInstructor.Coreq:ST700.Behavioraland cognitivebehavioralchangemethodsandresearchsupportingtheirefficacyincounselor education.Majorfocusonsynthesisofcognitive-developmentalandcognitive- behavioralmethods. ECD735CounselingSupervision:TheoryandResearch.3(3-0).S,Preq: Doctoralstanding:ConsentofInstructor.Examinationofconceptualandmethodological issuesrelatingtosupervisionandevaluationofnovicecounselors.Specialemphasison developmentalsupervisionapproaches. ECD737CognitiveDevelopmentalTheory,ResearchandPractice.3(3-0).F, AltYrs.(odd).Preq:Doctoralstanding.PSY535,ST507.Carer]:ST508Reviewof contemporarycognitive-developmentaltheoriesandliteraturedescribingtheir application.TheoriesbyPiaget.Kohlberg.Hunt.Erikson.Loevinger.andPerry. Measurementofde\elopmentalconstructsandtheirpsychometricproperties.Reviewsof studiesemployingdeliberatepsychologicaleducationasmethodot‘primar}prevention. ECD738ResearchinCounselorEducation.3(3-0)S.Alt.Yrs.(even)Preq Doctoralstanding:ST507;PSI'535,Coreq.ST506Instructioninrequiredskillsand knowledgetoconductresearchincounseloreducation.includingnarrativeand quantitativeintegrationofresearch,experimentalandquasi-experimentaldesigns, analogueandprocessresearch.singlesubjectanddescriptivedesigns,andqualitative research.Preparationofnarrativeandmeta-analyticresearchreviewandresearch proposalwithoralpresentation.
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ECD790SpecialProblemsinGuidance.1-6.F,S,Sum.Preq:Sixhrs.grad.workin dept.orequivalentandConsentofInstructor.Forindividualorgroupstudiesofoneor moreofmajorproblemsinguidanceandpersonnelwork.Problemsselectedtomeet interestsofindividuals.Workshopprocedureusedwherebyspecialprojects,reportsand researchdevelopedbyindividualsandbygroups. ECD820SpecialProblemsiInGuidance.1-6.F,S,Sum.Preq:Sixhrs.gradworkin dept.orequivalentandConsentofInstructor.Forindividualorgroupstudiesofoneor moreofmajorproblemsinguidanceandpersonnelwork.Problemsselectedtomeet interestsofindividuals.Workshopprocedureusedwherebyspecialprojects,reportsand researchdevelopedbyindividualsandbygroups. ECD843AdvancedCounselingPracticum.3(3-0).S.Preq:Doctoralstanding; ECD642.Participationofdoctoral-levelstudentswithpreviouscounselingexperiencein advanced,supervisedcounselingexperience. ECD847CounselingSupervision:Practicum.3(3-0).F.Preq:ECD735.A supervisedpracticumfordoctoralstudentsinassistingwiththesupervisionoffirst—year studentsinlaboratoryandpracticumexperiencesinindividualandgroupcounselingand consultation. ECD850DoctoralInternship.3-9.F,S,Sum.Freq:Ninehrs.ingrad.levelcourses andConsentofInstructor.Utilizingparticipant-observerrole,participationrequiredin selectededucationalsituationswithemphasisupondevelopmentofobservationalskills, abilitytorecordrelevantobservationsbymeansofwrittenjournals,skillsinanalyzing experiencesidentifyingcriticalincidentsandprojectionofeventsandconsequences. Studentrequiredtodeveloppossiblealternativecoursesofactioninvarioussituations, selectoneofthealternativesandevaluateconsequences. ECD860ProfessionalIssuesinCounseling.1-3.F,S,Alt.Yrs..Preq:Doctoral standing.Considerationofcontemporaryissues,trendsandrecentresearchinfieldof counseling. ECD886SupervisedPracticeTeachinginCounselorEducation.3(1—6).F,S,Sum. Preq‘Doctoralstanding,ConsentofInstructor.Participationofdoctoralstudentsin CounselorEducationinteachingofapprovedmaster‘slevelorundergraduatecourses withgraduatefacultymembersservingasmentors. ECD892DoctoralResearchProjects.1-3.FS,Sum.Preq:ConsentofInstructor. Projectorprobleminresearchineducationforgraduatestudents.supervisedbymembers ofgraduatefaculty.Researchchosenonbasisofindividualstudents'interestsandnotto bepartofthesisordissertationresearch. ECD893DoctoralSupervisedResearch.1-9.FS,Sum.Preq.‘Doctoralstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty.



ECD895DoctoralDissertationResearch.1-9.F,S,Sum.Preq:Doctoralstudent. Dissertationresearch. ECD899DoctoralDissertationPreparation.1—3.F,S,Sum.Preq:Doctoralstudent. Forstudentswhohavecompletedallcredithour,full-timeenrollment,preliminary examination,andresidencyrequirementsforthedoctoraldegree,andarewritingand defendingtheirdissertations. ELECTRICALENGINEERING ECE200IntroductiontoElectricalandComputerEngineeringLaboratory.2(1-3) F,S.Preq:M4241.Coreq:PY208.RestrictedtostudentswhoareenrolledinEEor CPEcurriculaLaboratorywithexperimentsinsixgroupsdesignedtoprovidean overviewofelectricalandcomputerengineering:FundamentalConcepts.Analog ElectronicCircuits,DigitalCircuits,CommunicationSystems,SignalProcessing ECE206IntroductiontoComputerOrganization.3(3—1).F,S,Sum.Preq.Sop/1. standingandGPA2.5orabove,withaC-orbetterinENG111,MA141,MA241and FY205.Coreq:ECE200.Introductiontokeyconceptsincomputerorganization. Numberrepresentations,switchingcircuits,logicdesign,microprocessordesign, assemblylanguageprogramming,input/output,interruptsandtraps,directmemory access,structuredprogramdevelopment. ECE211ElectricCircuits.3(3-0).F,S,Sum.Preq.’AgradeofC—orbetterinMA 241;PY208andECE200.Introductiontotheory,analysisanddesignofelectriccircuits. Voltage,current,power,energy,resistance,capacitance,inductance.Kirchhoff‘slaws nodeanalysis,meshanalysis,Thevenin'stheorem,Norton'stheorem,steadystateand transientanalysis,AC,DC,phasors,operationalamplifiers,transferfunctions. ECE212FundamentalsofLogicDesign.3(3-0).F,S,SumPreq:Soph.standing andGPA2.4orabove,withaCorbetterinENG111,MA141,MA241andFY205. Introductiontodigitallogicdesign.Booleanalgebra.switchingfunctions,Kamaugh maps,modularcombinationalcircuitdesign,flip-flops,latches,programmablelogic,and synchronoussequentialcircuitdesign.UseofseveralCADtoolsforlogicsynthesis.state assignment,andtechnologymapping. ECE213ElectricCircuitsILaboratory.[(0-3).ESSum.Preq:ECE211 (IndependentStudyStudents).Coreq:ECE21].Laboratoryworkonmaterialtreatedin ECE21Iemphasizingelementarydesignprinciples. ECE214FundamentalsofLogicDesignLaboratory.[(0—3).ESSum.Coreq: ECE212.LaboratoryonmaterialtreatedinECE212emphasizingelementarydesign principles.
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ECE220AnalyticalFoundationsofElectricalandComputerEngineering.3(2-2) F,S.Preq:MA242.Coreq:ECE211.Themodeling,analysisandsolutionofcircuit theory.control.communication,computer,andothersystemarisinginelectricaland computerengineeringusingvariousanalyticaltechniques.NumericalsolutionstoECE problemsusingMATLABandSPICE. ECE221ElectricCircuitsII.3(2-2).F,S,Sum.Preq:AgradeofCorbetterin ECE211.Continuationofstudyofelectriccircuits.Multi-portnetworks,two-port networkswithenergystorage,idealtransformers.Analysisanddesignofnonlinear devicesandlinearmodels,load-linemethods,diodes.andtransistormodels.Transientsin linearcircuits,compleximpedance.ACpowerandthree-phasecircuits.Y-Delta equivalents,complexpower.Amplifiersandfrequencyresponse,s—domain.Bodeplots, filters.Matrixmethodsincircuitanalysisanddesign. ECE223ElectricCircuitsIILaboratory.1(0-3).F.S.Sum.Coreq.ECE22]. LaboratoryworkonmaterialtreatedinECE221emphasizingelementarydesign principles. ECE292SpecialTopicsinElectricalandComputerEngineering.13.F,S,Sum. Specialtopicsinelectricalandcomputerengineeringattheearlyundergraduatelevel. ECE301LinearSystems.3(2-2).F,S,Sum.Preq:AgradeofC-orbetterinECE 221.Representationandanalysisoflinearsystemsusingdifferentialequations:impulse responseand'convolution,Fourierseries,andFourierandLaplacetransformationsfor discretetimeandcontinuoustimesignals.Emphasisoninterpretingsystemdescriptions intermsoftransientandsteady-stateresponse.Digitalsignalprocessing. ECE303ElectromagneticFields.3(3—0).F,S,Sum.Preq:MA341andagradeof C—orbetterinECE221.Staticelectricandmagneticfields.Maxwell'sequationsand forcelaws.Propagation.reflectionandrefractionofplanewaves.Transientandsteady- statebehaviorofwavesontransmissionlines. ECE305ElectricPowerSystems.3(3-3).F.Preq:AgradeofCorbetterineither ECE221orECE331.Principles,performanceandcharacteristicsofpower-system components,includingdirect-currentandaltemating-currentmachinery,transformer banksandtransmissionlines.Principlesandanalysisofsystempowerflow. ECE314ElectronicCircuits.3(3-3).PS.Preq.‘ECE211Introductiontothe physicsofsemiconductors.PNJunctions,BJTandMOSfieldEffectTransistors:Physics ofoperation,IVcharacteristics,circuitmodels.SPICEanalysis;simplediodecircuits; SingleStageTransistorAmplifiers:CommonEmitterandCommonSource configurations,biasing,calculationsofsmallsignalvoltagegain.currentgain.input resistanceandoutputresistance;IntroductiontoDifferentialAmplifiers.Operational Amplifiers.



ECE331PrinciplesofElectricalEngineeringI.3(3-0).ES,Sum.Preq:MA24], FY208.NotavailabletoEEandCPEmajors.Concepts,unitsandmethodsofanalysisin electricalengineering.Analysisofd-canda-ccircuits.characteristicsoflinearandnon- linearelectricaldevices,transformers,motorsandcontrolsystems. ECE339PrinciplesofElectricalEngineeringLaboratory.[(0—3).F,S.Coreq: ECE331.NotavailabletoEEandCPEmajors.Basicconceptsofelectricity.Useoftest equipmentanddevelopmentoflabskillstobuildandtroubleshootcircuits.Passiveand activecomponentsinanalogcircuits.Combinationallogicandsequentiallogicindigital circuits.Majorfinalproject. ECE341Solid-StateDevices.3(3~0).F,S,Sum.Preq:AgradeofCorbetterinECE 221.CreditisnotpermittedimbothECE341andECE441.Basicprinciplesrequiredto understandtheoperationofmodernsolid-statedevices.Derivationofelectrical characteristicsofdevicessuchasdiodes,bipolartransistors.MOStransistorsandLEDs. Applicationstodesignofelectroniccircuits. ECE402CommunicationsEngineering.3(23).F,S.Preq:ECE301,ECE314,ST 370(MA314).Fundamentalsofcommunicationsengineering.PCM,digitaltransmission, PSK,QAM.baseband,FSK.ASK:linkbudgetsforsatellite,cellular.andcablesystems. BriefcoverageofAM,FM.SSB.errorcorrection/detection,modulation.theeffectsof noiseandbandwidth. ECE403ElectronicsEngineering.3(2—3).S.Preq.‘ECE301,ECE314.Designand analysisofdiscreteandintegratedelectroniccircuits.fromsingle-transistorstagesto operationalamplifiers.usingbipolarandMOSdevices.Feedbackinoperationalamplifier circuits.compensationandstability.Laboratorydesignprojects. ECE406DesignofComplexDigitalSystems.3(3-3).ES.Preq.gradeofCor betterinECE206.Designprinciplesforcomplexdigitalsystems:Iteration.top- downfbottom-up.divideandconquer.anddecomposition.Descriptivetechniques. includingblockdiagrams.timingdiagrams.registertransfer.andhardware-description languages.Considerationoftransmission-lineeffectsondigitalsystems. ECE407IntroductiontoComputerCommunications.3(3-0).S.Preq.ECE301, MA314.Engineeringprinciplesofcomputercommunications:summaryofdigital transmission,mediaandswitching;errorcontrol,layeringconcept.overviewof protocols;architecturesforlocal.metropolitan,andwide-areanetworks;emergingissues indigitalcommunicationssystems. ECE420WirelessCommunicationSystems.3(3-0).F,S.Preq:ECE402.System levelunderstandingofwirelessmobilecommunicationssystems.Mobileradio propogation,systemdefinitions,applicabletrafficmodels.coding.modulation,frequency reuse,cellularconcept,equalization;standardssuchasAMPS.USDC.CDMA(IS-95). GSM.
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ECE421IntroductiontoSignalProcessing.3(3-0).ES.Preq.‘ECE301,ECE221, MA314.Conceptsofelectricalsignalprocessing.Fourierseries,Fouriertransform,Z- transform.advancedlinearsystemsandstochasticprocesses.Analog/digitaland digital/analogconversion,digitalfiltersandmodulation.Majordesignproject. ECE422TransmissionLinesandAntennasforWireless.3(3-0).F.Preq:ECE 303.Reviewoftime—varyingelectromagnetictheory.Astudyoftheanalytical techniquesandthecharacteristicsofseveralusefultransmissionlinesandantennas. Examplesarecoaxiallines,waveguides,microstrip,opticalfibersanddipole,monopole andarrayantennas. ECE434ElectronicEnergyConverters.3(3-0).F.Preq:ECE314.Energy conversionusingswitchedhigh-voltagehigh-currentdiodes,transistorsandSCRsin combinationwithinductorsandcapacitors.Converterfamilies:rectifiers,phase- controlledrectifiers,line-commutatedinverters,dc—to-dcconverters,anddc-to-ac inverters.Basicclosed-loopcontroltechniques.Sampleapplicationsforeachfamilyof converter.Substantialindependentgroupdesignproject. ECE435ElementsofControl.3(3-0).F.Preq:ECE301.Analogsystemdynamics, open-andclosed—loopcontrol,blockdiagramsandsignalflowgraphs,input—outputblock diagramsandsignalflowgraphs,input-outputrelationships,stabilityanalysesusing Routh-Hurwitz,root-locusandNyquist,time-andfrequency-domainanalysisanddesign ofanalogcontrolsystems.Useofcomputer-aidedanalysisanddesigntools.Class prOject. ECE436DigitalControlSystems.3(3-0).S.Preq.ECE435.Discretesystems dynamics.sampled-datasystems,mathematicalrepresentationsofanalog/digitaland digital/analogconversions.open-andclosed-loopsystems.input-outputrelationships, state—spaceandstabilityanalyses,time-andfrequency-domainanalyses.Designand implementationofdigitalcontrollers. ECE437DistributedRealTimeControlSystems.3(2—4).F,S.Preq.‘ECE206, ECE301.principlesfordesigninganintelligentdistributedcontrolsystemwhich includesmultipleembeddedmicroprocessorscommunicatingoveracomputernetwork. Designofbasiccomponents,modes,input/outputinterface,andcommunicationnetwork. Real-timeimplementationissues,suchassampling,taskscheduling,andnetworktraffic control.Labexperimentsondesignofbasiccomponents,plusamajordesignproject. ECE441IntroductiontoSolid~StateDevices.3(3—0).F.Preq:ECE314,ECE303. Basicprinciplesrequiredtounderstandtheoperationofsolid-statedevices. Semiconductordeviceequationsdevelopedfromfundamentalconcepts.P-Njunction theorydevelopedandappliedtotheanalysisofdevicessuchasvaractors,detectors,solar cells.bipolartransistors.field~effecttransistors.Emphasisondevicephysicsratherthan circuitapplications.



ECE442IntegratedCircuitTechnologyandFabrication.3(2-3).F.Preq:ECE 341or441.Semiconductordeviceandintegrated—circuitprocessingandtechnology. Waferspecificationandpreparation.oxidation,diffusion,ionimplantation. photolithography,designrulesandmeasurementtechniques. ECE451PowerSystemAnalysis.3(3—0).Preq:ECE305.Long-distance transmissionofelectricpowerwithemphasisonloadflow.economicdispatch,fault calculationsandsystemstability.Applicationsofdigitalcomputerstopower—system problems.Majordesignproject. ECE453DistributionSystemAnalysis,DesignandOperation.3(30).S.Preq: ECE305.Electricpowerdistributionsystems:loadcharacteristics.short-termload forecasting.capacitivecompensation.voltageregulationandcontrol.Distribution transformers.Designofsubtransmissionanddistributionsubstations,distributionprimary systems.Distributionsystemoperationsandautomation. ECE455ComputerControlofRobots.3(2—3).F,S.Preq:ECE314andagradeof CorbetterinECE206.Techniquesofcomputercontrolofindustrialrobots:interfacing withsynchronoushardwareincludinganalog/digitalanddigital/analogconverters, interfacingnoiseproblems,controlofelectricandhydraulicactuators.kinematicsand kineticsofrobots,pathcontrol,forcecontrol,sensingincludingvision.Majordesign prOject. ECE456Mechatronics.3(2-3).F,S.Preq.‘ECE301,ECE206.Thestudyof electro-mechanicalsystemscontrolledbymicrocomputertechnology.Thetheory,design andconstructionofsmartsystems;closelycoupledandfullyintegratedproductsand systems.Thesynergisticintegrationofmechanisms,materials,sensors,interfaces, actuators,microcomputers.controllers,andinformationtechnology. ECE(CSC)460DigitalSystemsInterfacing.3(3-0).F.Preq:AgradeofCor betterineitherECE206orCSC312.Conceptsofmicrocomputersystemarchitecture andapplicationstofundamentalcomputerhardware.Theoreticalandpracticalaspectsof interfacingandavarietyofmicroprocessorperipheralchipswithspecific microprocessor/microcomputersystemsfrombothhardwareandsoftwarepointsofview. ECE463AdvancedMicroprocessorSystemsDesign.3(3-0).Preq.’ECE406. Advancedtopicsinmicroprocessorsystemsdesign,includingprocessorarchitectures, virtual-memorysystems,multiprocessorsystems,andsingle-chipmicrocomputers. Architecturalexamplesincludeavarietyofprocessorsofcurrentinterest,both commercialandexperimental.Majordesignproject.
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ECE464ASICDesign.3(2-3).S.Preq:ECE342;ECE314.Designofdigital applicationspecificintegratedcircuits(ASle)basedonhardwaredescriptionlanguages (Verilog,VHDL)andCADtools.Emphasisondesignpracticesandunderlying algorithms.Introductiontodeepsub-microndesignissueslikeinterconnectionsandlow powerandtomodernapplicationsincludingmulti-media.wireless.Telecommunications andcomputing.Requireddesignproject. ECE465EngineeringApplicationsofArtificialIntelligence.3(30).Preq:Senior standinginCPE0rEE.Engineeringapplicationsofartificialintelligence(AI):Problem- solvingtechniques.knowledgeacquisition.knowledgerepresentation.production systems,expertsystems,AIlanguages.neuralnetworks.andmachinelearning.Design projectsrequired. ECE466CompilerOptimizationandScheduling.3(3-0).S.Preq:ECE200and CSC314Provideinsightintocurrentcompilerdesignsdealingwithpresentandfuture generationsofhighperformanceprocessorsandembeddedsystems.In\estigatedataflow analysisandmemorydisambiguation.classicalandparallelismenhancingoptimizations. schedulingandspeculativeexecution.andregisterallocation.Reviewoftechniquesused incurrentresearchcompilers. ECE470Internetworking.3(2—3).F,S.Preq:ECE410(formerlyECE407)orCSC 401.Introduction,PlanningandManagingnetworkingprojects.networkingelements— hardware.software,protocols.applications;TCP/IP.ATM,LANemulation.Designand implementationofnetworks.measuringandassuringnetworkandapplication performance;metrics.tools.qualityofservice.Network-basedapplications.Network managementandsecurity. ECE471IntroductiontoTelecommunicationsEngineering.3(3-0).F.SPreq. ECE301,M4314.Designandoperationoftelecommunicationssystems:switching hierarchy,characteristicsofsignalsandimpairments.measurementsofsignalsandnoise. transmissionmedia,teletraffictheory.switchingsystems. ECE480SeniorDesignProjectinElectricalEngineering.4(3-3).PS.Preq'ECE 206,301,303,305or341314;COM110.ENG331.EEmajorsonlyApplicationsof engineeringandbasicsciencestothetotaldesignofelectricalengineeringcircuitsand systems.Considerationofthedesignprocessincludingfeasibilitystudy.preliminary designdetail.costeffectiveness.alongwithdevelopmentandevaluationofaprototype accomplishedthroughdesign-teamprojectactivity.Completewrittenandoral engineeringreportrequired.



ECE481SeniorDesignProjectinComputerEngineering.4(3—3).F.S.Preq: ECE301,314,342;CSC244,314;COM110;ENG331.CPEmajorsonly.Application ofengineeringandbasicsciencestothetotaldesignofhardwareandsoftwaresystems. Considerationofthedesignprocessincludingfeasibilitystudy.preliminarydesigndetail, costeffectiveness,alongwithdevelopmentandevaluationofaprototypeaccomplished throughdesign-teamprojectactivity.Completewrittenandoralengineeringreport required. ECE492SpecialTopicsinElectricalandComputerEngineering.1—4.F,S.Preq: Consentofinstructor.Offeredasneededfordevelopmentofnewcoursesinelectricaland computerengineering. ECE(CSC)506ArchitectureofParallelComputers.3(3-0).F.Preq:CSC3120r ECE342.Needforparallelcomputersandtheirpotentialperfomiance.Taxonomyof parallelcomputerarchitecture.Arithmeticpipelinedesignandvectorprocesses.Single andmulti—stageinterconnectionnetworks,massivelyparallelcomputingwitharray machinessharedmemoryanddistributedmemorymulti-processorcomputers.Memory system.designissues.applications/algorithmsforparallelcomputers. ECE(CSC)510SoftwareEngineering.3(3—0).F.Preq:CSC314andCSC224. Anintroductiontosoftwarelifecyclemodels;sizeestimation;costandschedule estimation;projectmanagement;riskmanagement;formaltechnicalreviews;analysis, design.codingandtestingmethods;configurationmanagementandchangecontrol;and softwarereliabilityestimation.Emphasisonlargedevelopmentprojects.Anindividual projectrequiredfollowinggoodsoftwareengineeringpracticesthroughoutthesemester. ECE(CSC)517Object—OrientedLanguagesandSystems.3(30).F.Object- orientedlanguagesandsystemsbuiltwithobject-orientedsoftwarecomponents.Systems concepts.includinginheritance.dynamicbinding.typesystemsandgenericity; implementationinspecificlanguages.e.g..Smalltalk.C++andEiffel.Objecboriented programmingenvironmentsandobject-orienteddatabases.Projectrequired. ECE520DigitalAsicDesign.3(3—0).Preq'ECE342.DesignofdigitalApplication SpecificIntegratedCircuits(ASICs)basedonHardwareDescriptionLanguages(Verilog. VHDL)andCADtools.particularlyloginsynthesis.Emphasisondesignpracticesand underlyingalgorithms.Introductiontotimingodrivendesign.low—powerdesign.design- for-testandASICapplications.Project. ECE521ComputerDesignandTechnology.3(3—0).S.Freq:ECE342.Designof general-purposecomputersthroughcost-perfon‘nanceanalysis.Emphasisonmaking designdecisionsregardingtheinstructionsetarchitectureandorganizationofsingle- processorcomputer.Discussionofdesignchoices.roleofcompilerandtechniquesfor analysis.simulationandimplementation.Considerationofrelationshipsbetween architecture.organizationandtechnology
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ECE549RFDesignforWireless.3(3-0).S.Preq:ECE303,ECE314.Designof thehardwareaspectsofwirelesssystemswithprincipleemphasisondesignofradio frequency(RF)andmicrowavecircuitry.Introductionofsystemconceptsthenfunctional blockdesignofawirelesssystem.RFandmicrowavetransistors,noise,power ampliefiers,CAE,linearizationandantennas. ECE(PY)552IntroductiontotheStructureOfSolids.3(3-0).Preq:FY40]. Basicconsiderationsofcrystallinesolids,metals,conductorsandsemiconductors. ECE(CSC)570ComputerNetworks.3(3—0).S.Preq:CSC312.Detailed descriptionandrelatedperformanceissuesof081layerstwoandthreeforwide-area networks,well—knownstandardsformetropolitanareanetworkssuchasFDIIandDQDB, andbasicrandomaccessmechanismsforlocalareanetworks. ECE(CSC)571TelecommunicationsSystemsEngineering.3(3-0).F,S.Preq: ECE471andECE402;ST3610rST422.Systemsaspectsoftelecommunications systemdesignandanalysis.Interrelationshipsofcomponentsubsystemsaffecting behaviorofwholesystem.Statisticaldefinitionsofsystemrequirementsandsystem performance.Economicsoftelecommunicationssystemsandregulatedenvironment. Casestudies. ECE(CSC)572IntroductiontoComputerCommunications.3(3-0).F.Preq: CSC312orECE206.Coreq.‘Baverageintechnicalsubjects.Computer communicationsincludinglocalareanetworks(LANs),metropolitanareanetworks (MANs),wideareanetworks(WANs),standardorganizations,opensystemarchitecture (081).IBM'ssystemnetworkarchitecture(SNA),networkperformanceandtopological optimization. ECE(CSC)573InternetProtocols.3(3-0).F.Preq:CSC/ECE570.Principlesand issuesunderlyingprovisionofwideareaconnectivitythroughinterconnectionof autonomousnetworks.Internetarchitectureandprotocolstodayandlikelyevolutionin future.Casestudiesofparticularprotocolstodemonstratehowfundamentalprinciples appliedinpractice.Selectedexamplesofnetworkedclinet/serverapplicationsto motivatethefunctionalrequirementsofintemetworking.Projectrequired. ECE(CSC)576HighSpeedNetworks.3(3—0).S.Preq:CSC/ECE571.Topics relatedtohigh-speednetworkssuchas:framerelay,high-speedLANsandMANs,the asynchronoustransfermode(ATM)architecture.adaptationlayers,switcharchitectures, preventiveandreactivecongestioncontrolschemes,schemesforconnectionlessservices overATM,transmissionschemesandsignaling. ECE(CSC,OR)579IntroductiontoComputerPerformanceModeling.3(3-0). F.Preq:CSC312andMA421.Workloadcharacterization,collectionandanalysisof performancedata,instrumentation.tuning.analyticmodelsincludingqueuingnetwork modelsandoperationalanalysis.economicconsiderations.



ECE591SpecialTopicsinElectricalEngineering.3(3-0).F,S.Preq:averagein technicalsubjects.Two—semestersequencetodevelopnewcoursesandtoallowqualified studentstoexploreareasofspecialinterest. ECE592SpecialTopicsinElectricalEngineering.3(30).F8.Preq.8averagein technicalsubjects,Two-semestersequencetodevelopnewcoursesandtoallowqualified studentstoexploreareasofspecialinterest. ECE633IndividualTopicsinElectricalEngineering.13.ES.Preq:Baveragein technicalsubjects.Provisionofopportunityforindividualstudentstoexploretopicsof specialinterestunderdirectionofamemberoffaculty. ECE634IndividualStudiesinElectricalEngineering.1-3ES.Preq.Grad. standing.Thestudyofadvancedtopicsofspecialinteresttoindividualstudentsunder directionoffacultymembers. ECE685Master'sSupervisedTeaching.[-3.F,S.Sum.Preq.‘Master'sstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment.andevaluatethestudentuponcompletionoftheassignment. ECE693Master'sSupervisedResearch.[—9.ES.Freq:Master’sstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. ECE695Master'sThesisResearch.1-9.F,S,Sum.Preq:Master'sstudent.Thesis research.. ECE699Master'sThesisPreparation.1—3.F,S,Sum.Preq:Master'sstudent.For studentswhohavecompletedallcredithourrequirementsandfull-timeenrollmentfor themaster'sdegreeandarewritinganddefendingtheirthesis. ECE703InstrumentationCircuits.3(3-0).S.Preq.‘ECE403.Designprinciplesof instrumentationcircuitsfromfunctionalperspective.Detaileddiscussionofcircuit techniquesusedinanalogsubsystemssuchasamplifiers,filters.mixersandpower supplies.BroadcoverageofcircuitapplicationssuchasvoicebandCODECs.FM receiversandautomaticimpedanceanalyzers. ECE704LogicDesignforTestability.3(30).S.Preq.’ECE320.Surveyofdesign fortestabilityandtestingmethods.Faultmodeling,faultsimulation,testgeneration. built-inselftest,scanmethodsandautomatictestequipment,
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ECE711AnalogElectronics.3(2—3).FPreq:ECE403,gradstandingorB averageinECEandMA.Analogintegratedcircuitsandanalogintegratedcircuitdesign techniques.ReviewofbasicdexiceandtechnologyissuesComprehensivecoverageof MOSandBipolaroperationalamplifiers.Briefcoverageofanalog—to-digitalconversion techniquesandswitched-capacitorfilters.Strongemphasisonuseofcomputermodeling andsimulationasdesigntool.Studentsrequiredtocompleteanindependentdesign prolect. ECE712AnalogVLSI.3(30).SSurveyofadvancedtopicsinverylargescale analogcircuits(VLSI).In-depthcoverageofanalog-to—digitalanddigital-to-analog conversion.andswitched—capacitorandothermonolithicfilteringtechniques.Brief coverageofspecialcircuitsfortelecommunicationsandbiomedicalapplications. ECE713DigitalSignalProcessing.3(3-0).S.Preq:ECE421.BaverageinECE andMAorConsentoflnstructor.Digitalprocessingofanalogsignals.Offlineandreal- timeprocessingforparameter.waveshapeandspectrumestimation.Digitalfilteringand applicationsinspeech.sonar.radar.dataprocessingandtwo-dimensionalfilteringand imageprocessing. ECE714RandomProcesses.3(3-0).F.Preq‘ECE301,M4314.Probabilistic descriptionsofsignalsandnoise.includingjoint.marginalandconditionaldensities. autocorrelation,cross—correlationandpowerspectraldensity.Linearandnonlinear transformations.Linearleast-squaresestimation.Signaldetection. ECE715DigitalCommunications.3(30).S.Preq:ECE"14.Theoryandanalysis ofdigitalcommunicationsinpresenceofnoiseandchanneldistortion.Information theory,modulanon/demodulation.blockandconvolutionalencoding/decoding.biterror rateanalysisanddetectiontheory.Modulation/demodulationtechniquesinclude frequencyshiftkeying.M-levelphaseshiftkeyingandquadratureamplitudemodulation, ECE716SystemControlEngineering.3(3-0)F.Preq'ECE433orECE301, Introductiontoanalysisanddesignofcontinuousanddiscrete-timedynamicalcontrol systems.Emphasisonlinear.single—input.single—outputsystemsusingstatevariableand transferfunctionmethods.Openandclosed-looprepresentation;analoganddigital simulation;timeandfrequencyresponse;stabilitybyRouth—Huruitz.Nyquistand Liapunovmethods:performancespecifications;cascadeandstatevariablecompensation. Assignmentsutilizecomputer—aidedanal)sisanddesignprograms. ECE(MAE,TE)717MultivariableLinearSystemsTheory.S.4/1trs (even).Preq‘ECE"16orMAE"3/.Advancedtheoryofcontroltolinearsystems\\ith applicationtotextileprocessings)stems.lransfermatrices.controllability’obscn'abilit}. LQR.Algebraictreatmentoffeedbacksystems.coprimefactori/ation.Analyticand harmonicfunctions.lldesign.



ECE718Computer—AidedCircuitAnalysis.3(3-0).F.Preq:ECE711.Steady stateandtransientanalysisofcircuitswithemphasisoncircuittheoryandcomputer methods.Considerationofmanyanalysistechniques.includinglinearnodal.signalflow graph.stateequation.time-domainandfunctionalsimulationandanalysisofsampled datasystems.Sensitivityandtoleranceanalysis.macromodelingoflargecircuitsand nonlinearcircuittheory. ECE719MicrowaveCircuitsDesign.3(3-0).S,Alt.l'rsPreq:ECE732. Developmentandexaminationoftechniquesfordesignofmicrowaveand millimeterwavecomponentsandsystems.Introductionanddiscussionofradarand radiometersystems.Investigationolsystem-imposedconstraintsuponcomponent performance.Specifictopicsincludemixer.Oscillatorandamplifierperformanceand design.Usageofmoderncomputer-aideddesigntechniques. ECE722ElectronicPropertiesofSolid—StateMaterials.3(?«())SPrcqE(F 730.Reviewofenergybandsinsemiconductors.Detailedtreatmentofthermaland electricaltransportphenomena.equilibriumandnon-equilibriumsemiconductor statistics.Alsoopticalpropertiesandhotelectroneffectsinsolid-statematerials. ECE723OpticalPropertiesofSemiconductors..F.All.l'rs.Preq.‘ECE 730.Materialsanddevice-relatedpropertiesofcompoundopticalsemiconductors studied.Includedtopics:opticalconstants,absorptionandemissionprocessesin semiconductors.photodetectors.LED‘ssemiconductorlasers. ECE724ElectronicPropertiesofSolid—StateDevices.3(3-0).S.Preq:ECE730. Basicphysicalphenomenaresponsibleforoperationofsolid-statedevices.Examination andutilizationofsemiconductorequationsexaminedandutilizedtoexplainbasic principlesofoperation.Examinationofrectifyingandohmiccontacts.Variousstate—of- the-artdevicesstudiedindetail. ECE725OpticalSignalProcessing.3(3-0).FPreq:ECE301.Reviewofkey principlesfromgeometricoptics;resolvingpowerandtheopticalinvariantandtheir relationtoprinciplesofcommunicationtheory;FresnelandFouriertransformationsanda studyofdirectandheterod)nedetection.photodetectors,dynamicrange,spatialfiltering andcarrier-frequencymethods:applicationssuchasspectrumanalysis,pattern recognitionandsignaldetection. ECE726AdvancedFeedbackControl.3(3-0).SFreq:ECE716.Advancedtopics indynamicalsystemsandmultivariablecontrol.Currentresearchandrecent developmentsinthefield.
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ECE(PY)727SemiconductorThinFilmsTechnology.3(3—0).S,Alt.yrs.Preq: ECE730.Techniquesandprocessesencounteredingrowthandcharacterizationof epitaxialsemiconductorfilms.Examplesofgrowthtechniques:solutiongrowth,chemical vapordeposition,molecularbeamepitaxyandsputtering.Filmcharacterizationincludes electricalcharacterizationusingHalltechniques,opticalcharacterizationusingx-rayand electronmicroscopytechniques,surfaceandthinfilmanalysissuchasaugerand secondaryionmass-spectrometer. ECE728PreparationofElectronicMaterials.3(3—0).S,All.Yrs.Preq:ECE730. Theprinciplesgoverningpreparationofelectronicmaterialsfromsolid,liquidand gaseousstates.Emphasisonexperimentalmethodsandonfactorsaffectingelectronic behaviorofmalcrials.suchasnon—stoichiometry,chargedandunchargeddefects. ECE729GrowthofThinFilmsFromtheVaporPhase.3(3—0).S.AltYrsFreq: ECE"30.Practicalandbasicaspectsofsingleandpolycrystalgrowthusingchemical \aportransportprocesses.Emphasisonmaterialsofinterestinmicroelectronicsandon experimentalmethodsusedtoimplementchemicalvaporprocessesandtounderstand chemicalvaporprocesses. ECE730PhysicalElectronics.3(3-0).F.Preq.‘ECE303,BaverageinECEand MA.Propertiesofchargedparticlesunderinfluenceoffieldsandinsolidmaterials. Quantummechanics,particlestatistics,semi-conductorproperties,fundamentalparticle transportproperties.p-njunctions. ECE731PrinciplesofTransistorDevices..S.Preq:ECE441.Analysisof operatingprinciplesoftransistorstructures.Basicsemi-conductorphysicsreviewedand usedtoprovideexplanationoftransistorcharacteristics.Developmentandusageof device—equivalentcircuitstointerpretsemi-conductor-imposedlimitationsondevice performance.DevicesanalyzedincludeMISFIT'S,HEMT'S,Bipolartransistors,PBT'S, heterojunctionBJT'SandSIT‘s. ECE732PrinciplesofMicrowaveCircuits.3(3—0).F.Preq:ECE442.Principles requiredtounderstandbehaviorofelectroniccircuitsoperatingatmicrowave frequencies.Reviewofelector-magnetictheoryandestablishinganunderstandingof techniquesrequiredforworkingwithelectroniccircuitsatmicrowaveandmillimeter— wavefrequencies.Discussionofcircuitcomponentsoperatingatthesefrequencies. ECE733DigitalElectronics.3(3-0).S.Preq:ECE314.Digitalintegratedcircuits anddigitalintegratedcircuitdesigntechniques.Aimsindigitalcircuitdesign;DCand transientanalysisofCMOS,TTL.ECL,BiCMOSandGaAsdigitalcircuits:optimizing forspeedandpowerconsumption;interconnectdesignandanalysis;semiconductor memorycircuits;packagingandtimingconsiderations.



ECE734SwitchmodeDC-to—DCConverters.3(3-0).S.Preq.‘ECE314,ECE403 orequivalent.Analysisanddesignofswitchmodedc-to-dcconverters.Basicconverter topologies:buck,boostandbuck/boostandtheirtransformer-couplesderivatives.Closed- loopconvertercontrolbypulsewidthmodulation.Limitationsofsemiconductor componentsascharacterizedbytheirbehaviorunderclampedinductiveswitching. Propertiesofmagneticmaterialsandtheirinfluenceondesignofhigh-frequency inductorsandtransformers.Exampleapplications. ECE735AdvancedSolid-StateDeviceTheory.3(3—0).F.Preq.ECE724.The latestdevelopmentsinsolid-statedevices.Discussionoftopicsselectedfromsubjectsof currentinterestandstate-of-the-artresults.Emphasisonbasicfundamentalphysical principlesofoperationasopposedtocircuitapplications. ECE736PowerSystemStabilityandControl.3(3—0).S.PreqECE451,ECE "16.Modelingofsynchronousmachinesandtheircontrolsystems.Coupledelectric circuitapproach.Park'stransformations,additionalrotorwindings.Rudimentsof dynamicandtransientstability.Excitationsystems,govemor-controlsystems,power- systemstabilizers.Statespaceformulationsforcomputer-baseddynamicstudies. ECE737CharacterizationofHigh—SpeedDevices.3(1—5).FPreq:ECE422.A laboratoryinprinciplesofmicrowavecharacterizationandoperationofmicrowavetest equipmentsuchasspectrumanalyzers,powermeters,detectorsandnetworkanalyzers. Performanceofmeasurementsofimpedancenoisefigure.equivalentcircuitparameters andfrequencyresponseonvariouscircuitelementsanddevices. ECE738IntegratedCircuitsTechnologyandFabrication.3(3-0).F.Preq.‘ECE 441.Processesusedinfabricationofmodernintegratedcircuits.Processstepsforcrystal growth,oxidation,diffusion,ionimplantation,lithography,chemicalvapordeposition, etching,metallization,layoutandpackaging.ProcessintegrationforMOSandbiopolar processes.Characterizationtechniques,simulation,yieldandreliability. ECE739IntegratedCircuitsTechnologyandFabricationLaboratory.3(1-4).S Preq:ECE738.IntegratedcircuitlaboratorycompaniontoECE738.Fabricationand testingofintegratedcircuitdevices.Effectsofprocessvariationsonmeasurable parameters.Hands-onexperienceinthesemiconductorlaboratory. ECE740ElectromagneticFields.3(3-0).S.Preq:ECE422.Briefreviewof Maxwell‘sEquations,constitutiverelationsandboundaryconditions.Reflectionand refractionofplanewaves;powerandenergyrelationsinisotropicmedia.Potential functions,Green'sfunctionsandtheirapplicationstoradiationandscattering.Antenna fundamentals:linearantennas.uniformlineararraysandapertureantennas.Introduction tospecialrelativity,uniformlineararraysandapertureantennas.Introductiontospecial relativity. ECE741SequentialMachines.3(3-0).F.Preq:ECE(CSC)520,Advancedtopics insequentialmachinetheoryandlanguages,Turingmachines,decisionproblems.
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ECE742ArtificialNeuralNetworks.3(3—0).S.Preq:ECE421andECE(CSC) 520.Artificialneuralnetworksinpatternrecognition.artificialintelligence.adaptive signalprocessing.self-organizationandgoal-directedbehavior. ECE743HighPerformanceMulticomputerArchitecutre.3(3—0)F.Preq.ECE 740.CrayT3D,nCUBE3,VPPSOO.Paragon.Cenju-3.SP2.Dataflow.K-2.DASH. ReconfigurableMesh.Superpipeline-Superscalar.HierarchicalMIN.CacheforVector Oricessubgmgeneralizedhypercube.Hierarchicalnetworks.Wormholerouting. neurocomputers.earthandspaceapplications.seminars. ECE744DesignOfElectronicPackagingandInterconnects.3(3-0).S.Preq ECE314Electricaldesignandoptimizationofinterconnectsandpackaging.Topics: singlechip,PCBandmultichipmodulepackagingtechnologies;designfordelayand noisecontrol(signalintegrity);backplanedesign;EMIandEMCcontrol:CADCAE tools;measurementissues:thermaldesign:packagingtechnologyselectiomsystem optimization. ECE746VLSISystemsDesign.3(30).F.Preq'ECE342Digitalsystemsdesign inCMOSVLSItechnology:CMOSdeviseph)sics.fabrication.primitivecomponents. designandlayoutmethodology,integratedsystemarchitectures,timing.testingfuture trendsofVLSItechnology. ECE747DigitalSignalProcessingArchitecture.3(3—0).S.Preq'ECE342,ECE 421andCSC114.Designofparallelalgorithmsandspecialpurposearchitecturesfor digitalsignalandimageprocessingapplicationswithemphasisonhigh-speed communicationsandcomputationalengineering.Mappingdigitalsignalandimage processingalgorithmstopipelinearrays,systolicarrays.wave~frontarraysandother parallelarchitectures.Registertransferleveldesignofapplication-specificandspecial- purposedigitalprocessingsystems. ECE(CSC)748ParallelProcessing.3(3-0).S,Preq.‘ECE(CSC)506.Conceptsof parallelism,data-flow,programflow.partitioningandscheduling.performancemetrics andscaleability,vectorprocessing,SuperscalarandVLIW.SIMDandMIMDmachines. recentparallelmachines,suchasT3D,DASH.TeraKSRl.SP/landSP2.parallel modelsandprogramdevelopment. ECE750PowerSystemOperationandControl.3(3—0).FPreq:ECE305orECE 331,8averageinECEandMA.Fundamentalconceptsofeconomicoperationand controlofpowersystems.Realandreactivepowerbalance.Systemcomponents. characteristicsandoperation.Steadystateanddynamicanalysisofinterconnected systems.Tielinepowerandload-frequencycontrolwithintegratedeconomicdispatch.



ECE751DetectionandEstimationTheory.3(3—0).S.Preq:ECE(CSC)714.ECE 42].Methodsofdetectionandestimationtheoryasappliedtocommunications.speech andimageprocessing.Statisticaldescriptionofsignalsandrepresentationintime.spatial andfrequencydomains;Baysianmethods.includingWiener,KalmanandMAPfilters; performancemeasures;applicationstobothcontinuousanddiscretesystems. ECE753ComputerAnalysisofLarge-ScalePowerSystems.3(30).FPreq' ECE750Computer-basedmatrixmethodsofanalysisoflargenetworks.Problem statements.algorithmicformulationsandsolutiontechniquesemphasizingefficientuseof thecomputerforshort-circuitcalculations,computationsofpowerflowsundernormal andemergencyconditionsandstabilitystudies.Linearprogrammingandoptimization methodsinpowersystemplanning. ECE755FaultTolerantComputing..F.Preq:ECE520.Methodsfor designinghighlyreliablecomputersystems.Designproject.Latestfaulttolerance methodsproposedinliterature. ECE756HighPerformanceVLSIDesign.3(3—0).S.Preq:ECE”46.Design methodsandprinciplesforhigh-speeddigitalsystems.ASICdesignusingadvancedCAD toolsforlogicsynthesis,layoutgenerationandtestability.Packagingissuesandchoices. Designandanalysisofhigh-speedinterconnect.Timinganalysisandoptimization. Advancedtechnologiesanddesignmethods. ECE757PrinciplesofMOSTransistors.3(3—0).F,Alt.yrs.Preq:ECE341or 44]orequivalent.MOScapacitorandtransistorregionsofoperation.Depletionand enhancementmodeMOSFETs.MOSFETscaling,shortandnarrowchanneleffects. MOSFETswithion-implantedchannels.HighfieldeffectsinMOSFETswithemphasis onrecentadvancesindesignofhitcarriersuppressedstructures.Smallandlargesignal MOSFETmodels.StateoftheartinMOSprocessintegration. ECE758DigitalImageProcessing.3(30).F.Preq:ECE713,ECE714.Astudy ofadvancedtechniquesofimageprocessing.Imageformationandperception, digitalization,Fouriertransformdomainprocessing.restorationandtomographic reconstruction. ECE759PatternRecognition.3(3-0).S.Preq:ECE(CSC)7H,ST371,8average inECEandMA.Imagepatternrecognitiontechniquesandcomputer-basedmethodsfor sceneanalysis,includingdiscriminatefunctions,fixtureextraction,classification strategies,clusteringanddiscriminantanalysis.Coverageofapplicationsandcurrent researchresults. ECE760MultidimensionalDigitalSignalProcessing.3(3-0).FPreq:ECE713. Multidimensionalsignalprocessingtechniquesandalgorithms.Multidimensional transforms,multidimensionaldigitalfilters,computationalstructuresforimplementation ofmultidimensionalsystemsandmultidimensionalfilterdesign.
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ECE761DesignAutomationforVLSI.3(3-0).S.Preq:CSC505.VLSICAD (computer—aids-to—design)toolsresearch:physicaldesignautomation-layout,module generator,siliconcompiler;logicaldesignautomation-CADlanguage,synthesis; simulation-circuitlevel,switchlevel,logiclevel,functionallevel;optimization techniques:graphtheory,simulatedannealing. ECE762AdvancedDigitalCommunicationsSystems.3(3-0).F.Advanced conceptsformoderndigitalcommunicationssystems.Signalacquisitionandtracking. Channelcharacteristicsandmodeling.Adaptiveprocessingforechocancellationand channelequalization.Emphasisoncomputersimulationofsystemsusingcomputer- aided-designenviromnents. ECE763ComputerVision.3(3-0).F.Preq:MA501andMA302.Analysisof imagesbycomputers.Specificattentiongiventoanalysisofthegeometricfeaturesof objectsinimages.suchasregionsize,connectednessandtopology.Topicsinclude: segmentation,templatematching,motionanalysis,boundarydetection,regiongrowing, shaperepresentation,3-Dobjectrecognitionincludinggraphmatching. ECE764DigitalImageProcessing.3(3-0).F.Astudyofadvancedtechniquesof imageprocessing.Imageformationandperception,digitalization,Fouriertransform domainprocessing.restorationandtomographicreconstruction. ECE(CSC)776PerformanceEvaluationofComputerNetworks.3(3-0).S. Preq:ECE(CSC)570.Perfomianccmodelingofrandomaccessnetworks.Synthesisand analysisoflocalareanetworks,metropolitanareanetworksandpacketradionetworks. Routingandflowcontrolincomputernetworks. ECE(CSC)777TelecommunicationsNetworkDesign.3(3—0).S.Preq: ECE(CSC)572.Analyticmodelingandtopologicaldesignoftelecommunications networks,includingcentralizedpollingnetworks,packetswitchednetworks,T1 networks,concentratorlocationproblems.routingstrategies,teletrafficengineeringand networkreliability. ECE778OpticalFiberCommunications.3(3-0).S.Preq:ECE402orequivalent. Components,subsystemsandsystemdesigntechniquesusedinopticalfiber communicationssystems.Up-to-dateinformationpertainingtocomponentsanddesign techniques.Analysisanddesignofsubsystemandsystemlevels.Historicalaspects, opticalfibertechnology,cabling,opticalsourcesanddetectors,transmitterandreceiver techniques. ECE(CSC)779AdvancedComputerPerformanceModeling.3(3-0).S,Alt.Yrs. Preq:CSC(ECE)579or0R(IE)76].In-depthstudyofcomputerperformancemodeling techniquessuchasexactandapproximateanalysisofqueuingnetworksanddirectand iterativenumericalsolutionsofqueuingsystems.



ECE781SpecialStudiesinElectricalEngineering..F,S.Opportunityfor smallgroupsofadvancedgraduatestudentstostudytopicsintheirspecialfieldsof interestunderdirectionofmembersofgraduatefaculty. ECE782SpecialStudiesinElectricalEngineering.3(3-0).F.SOpportunityfor smallgroupsofadvancedgraduatestudentstostudytopicsintheirspecialfieldsof interestunderdirectionofmembersofgraduatefaculty. ECE791SpecialTopicsinElectricalEngineering.3(3—0)F,SFreq.averagein technicalsubjects.Two-semestersequencetodevelopnewcoursesandtoallowqualified studentstoexploreareasofspecialinterest. ECE792SpecialTopicsinElectricalEngineering.3(3-0)[3,8Prcq:averagein technicalsubjects.Two-semestersequencetodevelopnewcoursesandtoallowqualified studentstoexploreareasofspecialinterest. ECE801SeminarinElectricalandComputerEngineering.RS. ECE802Seminarinths/Syst. ECE803SeminarinComputerEngineering. ECE804SeminarinComm/SigPR. ECE805SeminarinSolidState. ECE833IndividualTopicsinElectricalEngineering.[-3.ES.Prcq.averagein technicalsubjects.Provisionofopportunityforindividualstudentstoexploretopicsof specialinterestunderdirectionofamemberoffaculty. ECE834IndividualStudiesinElectricalEngineering.[-3.17,5.Preq:Grad. standing.Thestudyofadvancedtopicsofspecialinteresttoindividualstudentsunder directionoffacultymembers. ECE885DoctoralSupervisedTeaching.[-3.ESSum.Preq.‘Doctoralstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment.observeandprovidefeedbacktothestudentduringthe teachingassignment.andevaluatethestudentuponcompletionoftheassignment. ECE890DoctoralPreliminaryExamination.1-9.F,S,Sum.Preq:Doctoral student.Forstudentswhoarepreparingforandtakingwritteand/ororalpreliminary exams. ECE893DoctoralSupervisedResearch.[—9.F,S,Sum.Preq:Doctoralstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty.

ECE895DoctoralDissertationResearch.l-9.F5Sum.Fret].Doctoralstudent Dissertationresearch. ECE899DoctoralDissertationPreparation.[-3F.S,SumFreq:Doctoralstudent Forstudentswhohavecompletedallcredithour.full-timeenrollment.preliminary examination.andresidencyrequirementsforthedoctoraldegree.andarewritingand defendingtheirdiSsertations. CURRICULUMANDINSTRUCTION ECI102OrientationtoMiddleGradesEducation.0(/U).F5.Restrictedto.1151 majorsandunclassifiedstudentsinMSLOrientationandintroductiontodepartment. college.anduniversityexpectationsandproceduresAdvisoradViseeinteractionand discussionofpracticalaspectsofacademiclife. ECI185IntroductiontoAcademicDiscourse&Learning.W341)FSocializes studentstotheintellectualconventionsoftheuniversitybyfocusingonthelearning processandcriticalthinking“1thacademicdiscourse.bothwrittenandoral ECI205IntroductiontoTeachingHumanitiesandSocialSciences.3(2—3).5. FragsSophomorestanding.Forprospectiveteachersinsecondaryandmiddleyears socialstudies.English.languagearts.andforeignlanguages.Anemphasisondiffering aspectsandproceduresofinstructionandanalystsofthecompetenciesrequiredof teachers.Fieldworkinayarietyofeducationalsettingsincludinganextendedperiodin onecurriculumarea. ECI210CollegeTutoring.2(2—0).PS.Prcq.Registrationprioritiitillbegivento studentswhoplantobecometutorsorwhoaretutoring.DevelopSl\lllSingeneral tutoring.Areasofemphasisincluderecognizingandrespondingtovariouslearning difficulties,implementingavarietyoftutoringmethodsanddevelopingself-evaluationof effectivetutoringskills.' ECI296SpecialTopicsinEducation.1—3.F,S,Sum.Individualorgroupstudyof particularareasofeducationatthefreshmanandsophomorelevels.Specifictopicswill varyfromsemestertosemester. ECI(GEO)300WorldRegionalGeography.3(30).Preq.‘GEO200.Geography ofselectedindustrialandThirdWorldregionsinwhichtheevolutionofsettlement. culture.economyandpoliticalformsaretreatedingeographicalperspective. ECI305PrinciplesofTeachingDiversePopulations..F.Sum.Preq.‘ECI 205orEMS203.Impactofculturalfactorsonexperiencesofteachersandstudentsin contemporaryschools.Teachingtechniquesanddevelopmentofinstructionalplansto enhanceschoolingexperiencesofculturallydiversestudents.



ECI306MiddleYearsReading.3(3-0).S.Preq:6hoursEDand/orPSY.Reading skillsinmiddleyearseducationdevelopedwithemphasisonapplicationofthereading processtocontentarea. ECI307TeachingWritingAcrosstheCurriculum.3(3-0).S.Preq:ENG112.For prospectiveteachersofalldisciplinesinmiddle/highschool.Practicalstrategiesfor writingasalearningtoolandforteachingwriting.Lessonplans,assignments, experiencesappropriatetocontentareas.Focusonwriting,writinginstruction,and technology.SeparatesectionsforMiddleGrades(MSL)andEnglish(LTN)majors. ECI309TeachingintheMiddleYears.3(3-0).ES.Preq.‘6hoursED/PSY.Nature andpurposesofmiddlegradeseducation.Earlyadolescentdevelopment,curriculum. teaching/learningmethods,schoolorganization,andcharacteristicsofeffectivemiddle yearsteachers.Includesfieldexperience. ECI331HealthProfessions.3(3-0).Sum,Alt.Yrs.Anexaminationofkey occupationsandprofessionsinthehealthcluster.Emphasisisoneducationalpreparation. requirementsforpractice.potentialadvancement.inter—andintraprofessional relationships.ethicalfoundationsofpractice.andtheconceptofcommitment.Theoretical conceptofrolestructureandfunction. ECI332HealthPromotionandDiseasePrevention.3(3—0).S,Alt.Yrs.Preq.For credentialedhealthprofessionalsonly.Emphasisoneducationofthepublicregarding generalhealthconcernsincludingcancer.cardiovasculardisease,accidentprevention, nutrition,drugs,alcohol.mentalhealth.sexuality.andenvironmentalhazards. ECI333HealthCareDelivery.3(3—0).Thehistoricalbasisofhealthycaredelivery intheU.S.withemphasisonhospitals.healthmaintenanceorganizations,ambulatory carecenters.ambulatorysurgery.nursinghomes,andprivatecarepractice.Philosophical issuesoffundinghealthcare.promotinghealthcare.andthetrainingofhealthycare workers. ECI335PlanningClassroomandClinicalCurricula.3(3-0).PreqEOE101,EC] 205.Forcredentialedhealthprofessionals(ml).Proceduresforplanninghealth occupationscurriculaforclassroomandclinicalsettings.Practiceinwriting.updating, andrefininghealthcurriculumwithemphasisonselectionandsequencing.Comparison ofst)lesofWritingcurricula.Rolesandresponsibilitiesofhealthycurriculumplanner. EC!3345StrategiesforTeachingaHealthOccupationsCourse.3i—Ul8‘Put]. Forer’a’entiuledhealthprofessional/ronl..Planningandimplementaticnoteffccmc instructionalstrategiesforclinicalandclassroomsettingsThenatureotthe teachinglearningprocess.psjchologicalandphilomphiculaspectsofteacherchorccof '»ariousstrategies.
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ECI(ENG)405LiteratureforAdolescents.3(3-0).F.Preq:Juniorstandingor above.Reviewsthehistory,types,andcharacteristicsofliteratureforadolescents. Emphasizesreadingandanalyzingtheliteraturebyexploringthethemes,literary elements,andrationaleforteachingliteratureforadolescents.Addresseswaysinwhich thisliteraturecanbeintegratedandimplementedinEnglish/LanguageArtscurriculum. ECI414HumanRelationsandDisciplineintheClassroom.3(3-0).Alt.Yrs. Preq:PSY304and6hoursofeducation.Designedtohelpprospectiveteachersfoster positiveinterpersonalrelationshipsinclassrooms,buildasenseofcommunityandcreate apurposiveenvironmentforlearning.Investigatesissuessuchasgroupbuilding,active listening,andmajorapproachestodiscipline.Usescasestudiesandproblemsolving methods. ECI415TheArtsandAdolescence.2(20).S.Preq:6hoursEDand/orPSY; MiddleGradesMajors(MSLMSD).Relationshipoftheartstotheacademicworkof adolescentlearners.Artsandadolescentdevelopment;artsandlearningprocesseswithin andoutsideoftheclassroom;experimentationandskilldevelopmentingraphicarts, sculpture,music,drama.dance/movement,film,andpoetry. ECI416TeachingExceptionalStudentsintheMainstreamedClassroom.3(3—0). SPreq:SixhoursEDand/orPSYProvidesclassroomteachersinalldisciplinesand gradelevelswithaknowledgeofvarioushandicappingconditions,aswellaswith techniquestoassistexceptionalstudentswithinthemainstrearnedclassroom.Required forMSLmajors. ECI423MethodsandMaterialsinTeachingModernForeignLanguages.5(4-2) FPreq'AdmissiontoProfessionalSemester.Coreq:EC]424.TaughtM—Fduringfirst7 weeksofthesemester.MethodsandmaterialsforteachingmodernforeignlanguagesK- 12includingtheuseofinstructionalmedia. ECI424StudentTeachinginFrenchorSpanish.8(2-15).F.Preq:Admissionto Professionalsemester.Coreq'EC]423.Ten-weekteachingexperienceforprospective teachersofFrenchorSpanishinaselectedelementary,middleorhighschoolunderthe supervisionofacooperatingteacherandauniversityfacultysupervisor. ECI(FL)425MethodsandMaterialsinTeachingEnglishasaSecond Language.3(30).F.Preq‘4dmissiontoTeacherEducationCandidacy.Methodologies andcurrentapproachestoteachingEnglishasaSecondLanguage.Techniquesand strategiestorteachingreading.writing,listening,speakingandculture.Selection, adaptation.andcreationofinstructionalmaterialsfor\ai‘iouslC\ClSofproficiencyand teachingsitmuons.



ECI(FL)426EvaluationandAssessmentinTeachingEnglishasaSecond Language.3(3-0).S.Preq:AdmissiontoTeacherEducationCandidacyEvaluationand Assessmentofwrittenandorallanguageproficiencythroughstandardizedandnon- standardizedassessmenttools.Examinationanddevelopmentofassessmentinstruments toassesslanguageproficiencyandprogress.Development,adaptationandevaluationof ESLmaterialsandcurricula. ECI430MethodsandMaterialsforTeachingLanguageArtsintheMiddle Grades.4(3—2).F.Preq:EC1205,ELP344,PSY304,EC1309,EC]306.EC]307.Senior Standing.Coreq:EC]435.AdmissiontocandidaC)inMiddleGradesTeacher Education;seniorstanding.Inquiry,activity-orientedcourseprovidesopportunitiesfor prospectivelanguageartsmiddleschoolteacherstointegrateknowledgeofEnglishwith effectivematerials,strategies,methodsofinstruction.Studentsobservemiddleschool classes,planlessons,andunits,practicevariedclassroomstrategies,technologiesin micro-lessons.Preparedstudentsforteachinglanguageartswithothercontentareasin middleschools. ECI434ClinicalSupervisioninHealthOccupations.3(30).S,Alt.Yrs.Preq:Six hoursofHealthOccupationscourses.Supervisorytechniquesforhealthcare professionalsininitiallevelsofadministrativepositions.Internalandexternalfactors affectingandstaffingandsupervisionprocess.Organizationofthesupervisoryprocess. Governmentandlaborrelationsinthehealthindustry., ECI435MethodsandMaterialsforTeachingSocialStudiesintheMiddle Grades.4(3-2).F.Preq.‘Admissiontoprofessionalsemester.Forpreservicemiddle schoolsocialstudiesteachers.Focuson:teachingandevaluationskills,adaptationof instructiontoindividuallearnerdifferences,identificationandcreationofinstructional materialsappropriateforuseinsocialstudiesteaching. ECI436EvaluativeSkillsinTeachingHealthOccupations.3(3-0).Programand processevaluationinhealthcarecurriculum,instruction,learningandclinical performance.Analysisofexistinginstruments/designsforclinicalevaluationwithrespect tovalidityandreliability.Developmentofinstrumentstoevaluateclinicalperformance, constructionoftestitems,andhealthcareprogrameffectiveness. ECI437HealthOccupationsTeachingPracticum.F,S.Practicalteaching experienceinhealthoccupations.Certificationmajorscomplete15weeksofstudent teachinginsecondaryprograms(8credithours).Non-certificationmajorsteachina hospital,communitycollege,technicalinstitute,privatehealthindustry,orotherhealth- caresetting(3—8credithours.) ECI438MedicalLawandEthics.3(3-0).F.Ethicalandlegalissuesinvolvedin deliveringhealthcare,suchaseuthanasia,reproductivetechnology,organtransplants, patients'rights,andconfidentiality.Classicalethicaltheoriesandprinciples.Systematic reviewproceduresandcurrentmedicallawusedtoexaminecurrentcasedilemmasinthe healthprofessions.
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ECI444AdministrationofMarketingEducation.3(3-0).FPreq.‘Admissionto TeacherEducationCandidacyEOE207Thetheoryandskillsnecessarytoplan. administer,operate,andevaluateeffectiveprogramsinmarketingeducation. ECI446CurriculumandMethodsofTeachingMarketingEducation.3(30),F. Preq:AdmissiontoTeacherEducationCandidacy.Curriculumcommontomarketing educationandresearchbehinditsdevelopment.Methodscommontoinstructional planning.implementation,andevaluationofeffectivemarketingeducationprograms. ECI447StudentTeachinginMarketingEducation.8(2-13)SPreq'Admission toProfessionalSemester.Coreq:EC]49-!Skillsandtechniquesrequiredbyprospective teachersinthemarketingeducationclassroom.Fifteenweeksstudentteachingfull-time inapublicschool:observation,instruction.evaluation.advisement.andadministration. ECI450MethodsandMaterialsinTeachingEnglish.4(3-2).F.Preq,EC]205 ELP344,PSY304;seniorstandingandadmissiontoTeacherEducationcandidacywith amajorinEnglish.Taughtduringthefirstsevenweeksofthesemester.Methodsand materialsofteachingEnglishingrades9-12,withanemphasisonlessonplanningand demonstrations/practiceinteachingliterature.studyskills,speaking.listening,and wrrting. ECI451ImprovingReadinginSecondarySchools.2(2—0).F,S,Sum.Preq:6 hoursofEDand/orPSY.Astudyofmethodsandmaterialsforteachingreadinginthe secondaryschool,withanemphasisontheeffectiveuseofwrittenmaterialsforcontent areainstruction. ECI454StudentTeachinginEnglish/LanguageArts.1-8.S.Preq.Admissionto StudentTeachingProfessionalSemester.ForMSLstudents:ECI430;416,464.ForLTN students:ECI450.Providestheprospectiveteacherwithexperienceinthetechniques andskillsinvolvedinteachingEnglishorLanguageArts.Tenweeksinaselectedoff— campusstation.Studentteachersbecomefamiliarwiththetotalschoolprogramand participateinselectedschoolandcommunityactivities. ECI460MethodsandMaterialsinTeachingSecondarySocialStudies.4(3-1). F.Preq:ECI205,ELP344,Sr.standingandadmissiontoprofessionalsemesterwitha majorineitherhistory,sociology,politicalscience.Taughtduringthefirstsixweeksof thesemester.Teachingtechniques,innovations,anddevelopmentofteachingand evaluationskillsintheareaofsecondaryschoolsocialstudies.Adaptationofinstruction toindividuallearnerdifferences,andselectionanddesignofinstructionalmaterials. Taughtduringthefirstsixweeksofthesemester.



ECI464StudentTeachinginSocialStudies.3-8.F.Preq.‘Admissionto professionalsemester.Coreq:ForLTH.LTP,LTSstudents:ECI-160.ForMSLstudents: EC!454,430,416.Skillsandtechniquesinteachingsocialstudiesinsecondaryand middleschools.Eachstudentspendstenweeksinaselectedoff-campuscenter.The studentdemonstratescompetenciesessentialforteachingsocialstudies.becomes familiarwiththetotalschoolprogram.andparticipatesinavarietyofschooland communityactivities. ECI483AnIntroductiontoMediaandInstructionalTechnology.. ESSum.Preq:Juniorstanding.Surveyofinstructionalmediaandinstructional technology.Relationshipbetweenmediaandinstructionalobjectives.Computerbased projectsindesigninganddevelopinginstructionalmaterialsusingsoftware. ECI488BasicAmericanSignLanguage..FS,Restrictedelectivefor communicationsmajors.Conversationalsignlanguageskilldetelopmentand introductiontoaspectsofAmericanSignlanguage.deafness.anddeafculture. ECI494SeniorSeminarinMarketingEducation.3(3—0).SAnalysisand discussionbymarketingeducationmajorsofproblemsandsuccessesexperiencedwhile studentteachinginthepublicschools. ECI496SpecialTopicsinEducation.1-3.ESSum.Preq:Juniororsenior standingandconsentofinstructor.Individualorgroupstudyofspecialtopicsin professionaleducation.Thetopicandmodeofstudyaredeterminedbythefaculty memberafterdiscussionwiththestudent. ECI500TheoryandPracticeinTeachingDiversePopulations.3(3—0).S.Pret/ GraduatestandingAnalysisofliteratureandresearchinrelatedtoimpactofcultural factorsonteachingandlearningincontemporaryschools.Explorationofteaching techniquesandcurriculardirectionsdesignedtoimproveschoolexperiencesfordiverse populationsinK—12settings. ECI502TeachingthroughtheArts.3(30)F,S.Preq‘6hrs,inEDand/orPSY Theroleoftheartsintheteaching/learningprocess,emphasizingwaysclassroom teacherscanusetheartstofosterstudentspersonalgrowth.creativityandacademic achievement.Developsteachingskillsthroughexplorationsingraphicarts.sculpture. dance/movement.drama.film.creatiyewritingandpoetry. ECI503EffectiveTeaching.3(3-0).S.Alt.yrs/odd).Preq.‘Twelvehrs,ED includingstudentteaching.Analysisoftheteaching-learningprocess;assumptionsthat underliecourseapproaches;identifyingproblemsofimportance;problemsolutionfor effectivelearning;evaluationofteachingandlearning;makingspecificplansfor effectiveteaching.
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ECI504PrinciplesandPracticesofSupervision.3(3-0).S.Preq:6hrs.ED/PSY graduatestudyandConsentofInstructor.Designedtoprovideeducationalleaderwithan understandingofnatureofinstructionalsupervision,skillsneededinsupervising educationalprogramsandananalysisofpromisingpracticesforimprovingprograms. Opportunityforapplicationofprinciplesofsupervisiontooneormorepractical problems. ECI509SpecialProblemsinCurriculumandInstruction.1-6.F,S,Sum.Preq:Six hoursofEDorPSYandConsentofInstructor.In—depthstudyoftopicalproblemsin curriculumandinstructionselectedfromareasofcurrentconcerntopractitionersin education. ECI510ResearchApplicationsinCurriculumandInstruction.3(3-0).S.Preq: ST507orequivalent;doctoralstudentsinC&I.Focusoncurrentissuesandresearch methodsusedintheareasofcurriculumdevelopmentandsupervision,instructional technology.Englisheducation.middlegradeseducation.readingeducation,socialstudies educationandspecialeducation. ECI511ComputerApplicationsandCurriculumIntegrationinK-12 Instruction.3(3-0).F.S.Sum.Preq:GraduateStanding.Useandevaluationofexisting educationalsoftware.researchfindingswithrespecttointegrationofcomputersandnew technologiesininstruction. ECI514MultimediaDesignandApplicationsinK-12Instruction.3(3-0). Preq:GraduateStanding.Instructionaldesignprinciplesunderlyingdevelopmentof computer-basedinstructionalsoftwareandmultimedia.andmultimediaapplicationsinK- 12settings. ECI515InternetApplicationsandWebDesigninK-12Settings.3(3-0).S.Preq.‘ EC]511.EC]314Reviewofresearchfindingsrelatedtolntemetusageandweb—based applicationsin[(-12environment.Internetapplicationsinclassroom,onlineprojectsand activities.educationalwebpagedesignandevaluation.buildingandpublishing educationalwebpages.educationalapplicationsofmultimediaandformonweb. ECI517AdvancedMultimediaDesignandApplicationsinK-12Instruction. 3(3-0)SAltYr(odd).Preq:EC]511,EC!514.Advancedstudyandapplicationof instructionaldesignprinciplesunderlyingdevelopment.evaluation,andintegrationof multimediaandhypermediainK-12settings. ECI518ProgramandStaffDevelopmentinInstructionalTechnology.3(3-0).S, Altyrs(even).Preq:EC]511,EC]514,EC]515.EC]642.Studyandapplicationof principlesrelatedtoeducationalcomputingandtechnologyplanning.facilitiesand resourcemanagement.andtechnologystaffdevelopmentinK-12settings.



ECI519SpecialProblemsinInstructionalTechnology.1-6.F,S,Sum.Preq.‘Six hoursofEDorPSYandConsentofInstructor.In-depthstudyoftopicalproblemsin instructionaltechnologyselectedfromareasofcurrentconcerntopractitionersin education. ECI520TheTeachingofComposition.3(3-0).S.Preq:9hrs.ofED,PSYand/0r ENG;totakethiscourseinsum.aspartofCapitalAreaWritingProject,studentmust applyandbeselectedForclassroomteachers.Practicalfield-testedideastohelpstudents improveaswritersbyfocusingoncompositionasaprocessaswellasaproduct. Activitiesforteachingprewriting,drafting.revising,proofreading,grammarand evaluatingwithsuggestionsforindividualandgrouplearning.Writingincontentareas andcompositionresearch/theory. ECI521TeachingLiteratureforYoungAdults.3(3-0).S.Preq:Sr.orgrad. standingorPBSstatus.Designedtoacquaintin-serviceandpre-serviceteacherswith breadthanddiversityofcontemporaryliteratureforadolescents,withemphasison teachingyoungadultliterature.Addresseshistoryandthemesofyoungadultliterature, readabilityofmaterials,readingpreferences,literarymerit,skillsthatcanbetaught throughliterature.censorship,motivatingstudentstoreadandorganizingliteratureunits. ECI524IssuesinElementarySchoolTeaching.3(3—0).F,Alt.yrs.(even).Preq: GraduateStandingAnalysisofcontemporaryelementaryschoolenvironments, developmentaltrendsofchildhoodaffectingteachingofelementaryagestudents,nature ofprofessionalismamongelementaryschoolteachersincludingpedagogicalskillsand subjectmatterknowledge,andwaystoimproveteachingeffectivenessinelementary classroomssettings.’ ECI525ContemporaryApproachesintheTeachingOfSocialStudies.3(3—0).S. Preq:Advancedundergrad.orgradstanding.Analysisofprinciples,strategiesand applicationofnewteachingapproaches.Structuredprojectsandpracticalexperiences. ECI526TheoryandResearchonTeachingandLearningSocialStudies.3(3._0). F,Alt.Yrs.Preq.‘EC]5300rEC]525orConsentofInstructor.Acriticalanalysisofthe literaturerelatingtotheteachingandlearningofsocialstudiesandthedrawingof implicationsforinstructionalpractices. ECI527SpecialProblemsinSocialStudies.1-6.F,S,Sum.Preq:SixhoursofED orPSYandConsentofInstructor.In—depthstudyoftopicalproblemsinsocialstudies educationselectedfromareasofcurrentconcerntopractitionersineducation. ECI529SpecialProblemsinEnglishEducation.1—6.F,S,Sum.Preq:Sixhoursof EDorPSYandConsentofInstructor.In-depthstudyoftopicalproblemsinEnglish educationselectedfromareasofcurrentconcerntopractitionersineducation.
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ECI530SocialStudiesintheElementarySchool.3(3-0).S.Preq.Sixhrs.inEC]. Advancedprofessionaltraininginteachingofsocialstudiesformiddlegradesand elementaryteachers.includingin-depthintroductiontoresearch—basedteaching snategies,instructionalresourcesandliteratureofthefield. ECI532EarlyChildhoodEducation.3(1—4).F,Alt.yrs.Preq:PSY4"5orPSY 584.Planning.selectionandusageofhumanresources.activities.materialsandfacilities ineducationofyoungchildren.Studentobservation.participationandevaluationof educationalexperiencesfordevelopmentallevelofindividualchildrenforanoptimum learningenvironment.Asynthesisofthestudent'sknowledgeofhumandevelopment. learningtheoryandresearchfindingsasrelatedtoclassroomapplication. ECI533LanguageArtsintheElementarySchool.3(3-0).S,Alt.Yrs.Preq.Six hrs.inEDAdvancedprofessionaltraininginteachingoflanguageartsformiddlegrades andelementaryteachers.includingin-depthintroductiontoresearch—basedteaching strategies.newinstructionalresourcesandtheliteratureonthefield. ECI539SpecialProblemsinElementarySchool.1—6.F,S.SumPreq.Sixhoursof EDorPSYandConsentoflnstructor.ln-depthstud)oftopicalproblemsinelementary educationselectedfromareasofcurrentconcerntopractitionersineducation. ECI540ReadingintheElementarySchool.3(3—0).F.Preq:Sixhrs.ED0rPSY. Theoreticalfoundationsofreadinginstructionandcurrentmethodsandmaterialsfor teachingreading,withemphasisonplanningandimplementingreadingprogramsfor childreninkindergartenthroughgradesix. ECI541ReadingintheContentAreas.3(3-0).S.Sum.Preq:Sixhrs.inEDor PSY.Methodsininstructionforapplyingreadingtocontentareas.withemphasison meansofimprovingcomprehension.vocabularyandlearningstrategiesinsubjectmatter classrooms. ECI542LiteracyInstructionforCollegeStudents:Research,Theoryand Practice.3(3-0).F.Preq:EC]54].Examinationofresearch.theoryandclassroom practicesinrelationtoliteracyinstructionforacademicallyat-riskstudentsat postsecondarylevel. ECI543DiagnosisofReadingDisabilities.3(3-0).F.Preq:ECI540orEC]54]. Formalandinformalinstrumentsfordiagnosingreadingdisabilitiesincludingcompletion ofadiagnosticcasestudydescribingreadingperformanceofadisabledreader. ECI544Remediation01‘ReadingDisabilities.3(30).SPreq:EC]543or ConsentofInstructor.Advancedapproachestoreadingremediationincludingtheoryand researchrelatedtoremedialinstructionalstrategies.analysesofinstructionaldesignsand evaluationsofeffectivenessofinterventionprograms.



ECI545LiteracyTheoryandResearch.3(3-0).S,Alt.yrs.(even).Preq:ECI540 andConsentofInstructor.Advancedstudyoftheoreticalmodelsofreading,research issuesinreadingandinotherlanguageprocesses.In-depththeoreticalmodelsofreading. Emphasisoncriticalexaminationandanalysisofresearchinvestigatingreading acquisition,maturereadingbehaviorandrelatedlanguageprocesses. ECI546LiteracyInstruction,TechnologyandMedia.3(3—0).F.Preq:Graduate status.Criticalanalysisofemergingtechnologiesandmediasourcesasappliedtoliteracy acquisitionandinstruction.Integrationofnewtechnologiesintoliteracycurriculum. ECI547TeachingChildren'sLiterature.3(3-0).Sum.Preq:Graduatestatus. Instructionsforeducatorsinqualitychildren'sliterature,specificneedsofyoungreader. genresofchildren'sliterature.strategiesforinstructingchildren‘sliterature,waystotarget reader'sinterests,anddesignofliteratureunits. ECI549SpecialProblemsinReading.1—6.F,S,Sum.Preq:SixhoursofEDorPSY andConsentofInstructor.In-depthstudyoftopicalproblemsinreadingeducation selectedfromareasofcurrentconcerntopractitionersineducation. ECI550FoundationsofMiddleYearsEducation.3(3-0).F,S.Preq.‘6hrs.ofED andPSY.Examinationoffivemajoraspectsofmiddleyearseducation:(a)historyand purposesofmiddle/juniorhighschool,(b)pre-andearlyadolescentneeds,interestsand abilities,(c)curriculumdesignandcontent.(d)teachingmethodsand(e)school organization.Emphasisonboththeoreticalunderstandingsandeffectiveclassroom strategies. ECI551Teaching/LearningApproachesforEmergingAdolescents.3(30).S. Preq.ECI550orequivalent;gradstandingandConsentofInstructor.Explorationof teaching/learningapproachesappropriatetoemergingadolescents.Learningstyles; interdisciplinaryinquiry;community-basedcurricultun;simulationsandgames;learning centers;minicourses;designofphysicalspace;all-schoolactivities. ECI559SpecialProblemsinMiddleYearsEducation.I6.F,S,Sum,Preq‘Six hoursofEDorPSYandConsentofInstructor.ln—depthstudyoftopicalproblemsin middleyearseducationselectedfromareasofcurrentconcerntopractitionersin education. ECI560ProfessionalDevelopmentinBusinessandMarketingEducation.3(3—0) Sum.Preq:GraduateStanding.Theorganizationalandleadershipstructureinmarketing education;strategiesforincreasingtheeffectivenessoflocal,state,andnational marketingeducationprogramsthroughorganizationaldevelopmentandprofessional leadership.
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ECI561CurriculumandInstructioninBusinessandMarketingEducation.3(3-0)F.Preq:GraduateStanding.Designandmanagementofcurriculuminmarketing education.Developmentofconceptsandskillsnecessaryforeffectiveinstructionin marketingeducationclassrooms. ECI562BusinessandMarketingEducationProgramManagement.3(3-0).S. Preq:GraduateStanding.Themanagementofsecondary,postsecondary,andindustry basedmarketingeducationprograms;usageofastrategicplanningmodeltoimproveand expandprograms.Applicationofnationalandstatemodelsformarketing,curriculum, development,andevaluation. ECI569SpecialProblemsinBusinessandMarketingEducation.1—6.F,S,Sum. Preq:.ConsentofInstructor.ln-depthstudyoftopicalproblemsinbusinessand marketingeducationselectedfromareasofcurrentconcerntopractitionersineducation. ECI570LearningDisabilities.3(3—0).F.Preq:ECI585orConsentofInstructor. Fieldoflearningdisabilities,includingdefinitions,prevalence,etiology,characteristics andcurrenteducationaltrendsforeducatingstudentswithlearningdisabilities. ECI571MethodsandMaterialsinLearningDisabilities.3(3-0).S.Preq.‘ ConsentofInstructor.Currentmethodsandmaterialsfortheteachingstudentswith learningdisabilitiesinelementaryand/orsecondaryschools,includingcurriculumand instructionaltechniques.Focusonexaminationofcommercialmaterialsanddevelopmentofteacher-madematerialsforusewithstudentswithlearningdisabilities. ECI572ResourceTeachinginSpecialEducation.3(3-0).F,S.Preq.‘ECI585or ConsentofInstructor,Resourceteachinginareaofspecialeducation,withemphasison resourceteachingwithstudentswithspecialneeds.Typesofresourceprograms, establishmentandmaintenanceofaprogram,selectionofstudents,curriculumand materials. ECI573ClassroomManagementinSpecialEducation.380).F,S.Preq:ECI 585orConsentofInstructor.Conceptsandproceduresinvolvedindesignand implementationoftechniquesformanagingstudentswithdisabilitiesinclassroom setting.Focusonmethodsforincreasingandmaintainingappropriateclassroom behaviorsinlearnerswithdisabilities. ECI574MentalRetardation.3(3—0).F.Preq:ECI585orConsentofInstructor. Definitions.classifications,diagnosticandtreatmentproceduresformentalretardation frommedical.sociologicalandeducationalpointsofview.Categoriesofretardation includingmild,moderate,severeandprofound.



ECI575CommunicationDisordersintheClassroom.3(3-0).Alt.Yrs.Preq:ECI 570orConsentofInstructor.Occurrenceofcommunicationdisordersintheschool-age population,includingtypesofdisorders,prevalence,etiology,characteristicsand correctivetherapy.Focusoncommunicationdisordersamongexceptionalstudentsand classroomteacher'sroleinworkingwithcommunicationdisorders. ECI576MethodsandMaterialsinTeachingPersonswithMentalRetardation. 3(3-0).S.Preq:EC]585andED574orConsentofInstructor.Methodsandmaterials relatedtoteachingmentallyretardedschool-agechildren.Learningandbehavioral characteristicsandeducationalprogramsformentallyretardedinareasofmotor, communications,social,academicandvocationaldevelopment. ECI577EducationofSeverelyHandicapped..Preq.‘EC]5850rECI574 orConsentofInstructor.Severeandprofoundmentalretardationandautism,including assessmentprocedures,educationalandsocial/vocationalprograms.instructional strategiesandevaluation.Legalandethicalissuesinvolvedinworkingwithseverely handicapped. ECI578MethodsforTeachingtheGifted.3(3—0).S.Preq:ECI582orConsentof Instructor.Majorapproachesusedineducationofgifted.includinganopportunityto developunitplanbasedupononeoftheseapproaches. ECI580TransitionProgramforStudentswithMildDisabilities.3(3-0).Sum Preq:EC]585.Educationalandotherproceduresinvolvedinprovidingtransition programmingtostudentswithmilddisabilities.Examinationofsecondary-levelspecial educationservicedelivery.aswellaspostsecondaryinterventions,fromcritical. practical.empiricalandtheoreticalperspectives. ECI581EducationalDiagnosisandPrescriptionforChildrenwithExccptionalities. 3(3-0).F.S.Freq:ECI5850rConsentoflnstructor.Conceptofeducationaldiagnosisof studentswithexceptionalities.includingexaminationofeducationaldiagnostic proceduresincurrentuseinspecialeducation.Developmentofinformaldiagnostic techniquesandproceduresforadaptingcurriculumandinstructionforlearnerwith exceptionalities. ECI582IntroductiontotheGiftedIndividual.3(3-0).Preq:EC]585orConsent ofInstructor.Theoriesandconceptsofgiftednessandproceduresinidentifyinggifted, withaconsiderationoffactorsinfluencinggiftednessandwaysitmaybefostered. ECI583BehaviorDisorders.3(3-0).FPreq:ECI5850rConsentoflnstructor. Definitions,etiology.characteristics.philosophiesandapproachestoeducational programmingforchildrenandyouthwithbehaviordisorders.includingemotionally handicapped,autisticandsociallymaladjusted.
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ECI584MethodsandMaterials:BehaviorDisorders.3(3—0).S.Preq.‘ECI5830r ConsentofInstructor.Curriculummaterials.instructionalstrategiesandbehavior managementtechniquesrelatedtoteachingchildrenandyouthwithbehavioraldisorders includingindividualizedinstruction.groupprocess.organizationandevaluationof classroomprograms,parentinvolvement,communityresourcesandteachers'personal andprofessionalgrowthanddevelopment. ECI585EducationofExceptionalChildren.3(3—0).F,S.Preq:9hrs.ofEDor PSY.Introductiontofieldofspecialeducation.Focusonhistoricaloverview.definitions andterminologyinbasicareasofexceptionality;etiologicalfactorsinexceptionality: developmentalandlearningcharacteristicsofeachareaofexceptionality:andeducational settingsandstrategiesemployedinspecialeducation.Reviewofcurrenteducationallaws andpoliciesaffectingspecialeducation. ECI597SpecialProblemsinSpecialEducation.[-6.PSSum.Preq:Sithoursof EDorPSYandConsentofInstructor.In-depthstudyoftopicalproblemsinspecial educationselectedfromareasofcurrentconcerntopractitionersineducation. ECI601SeminarinCurriculumandInstruction.1-3.S.Considerationof contemporaryissues,trendsandrecentresearchanddevelopmentfindingsincurriculum andinstruction. ECI602SeminarinSelectedTopicsinCurriculumandInstruction.3(3(I)FA seminar-typecoursewithtopicsselectedeachsemester. ECI603AdvancedSeminarinLiteracyResearch.3(30).S.Preq.EC]648. Criticalanalysesofresearchandmethodologyinreadingcomprehensionprocessesand strategiesforcomprehensionandretentionofwrittendiscourse.Opportunityfordesign andconductofaresearchprojectinreadingorrelatedarea. ECI604SeminarinConflictResoiutionandMediationinSchools.3(3-0)S Alt.l’r(odd).Preq.GraduateStatus.Theoryandpracticeinresourcesandmethodsof conflictresolutionandmediationinschoolsettings;originalresearch,investigationand critiqueofprogramsandintegrationstrategies.Analysisofresearchandeffectivenessof programimplementationinschoolsandclassrooms.Developmentofcriticalinquiry. researchandanalyticalwritingskills. ECI607AdvancedSeminarinMulticulturalEducation..S.Altlr(odd). Preq.‘GraduateStatusandEC]300.Applicationandanalysisofresearchandscholarship inmulticulturaleducationandtopicsrelatedtoeffectiveschoolsforcontemporary culturallydiversestudentpopulationsinK—12settings. ECI620SpecialProblemsinCurriculumandInstruction.1-6.F,S,SumPreq.Six hrs.ofED0rPSYandConsentofInstructor.In-depthstudyoftopicalproblemsin curriculumandinstructionselectedfromareasofcurrentconcerntopractitionersin education.



ECI630IndependentStudyinCurriculumandInstruction.1-6.F,S,Sum.Preq: ConsentofInstructor.Independentcurriculumorresearchprojectincurriculumand instruction. ECI640PracticuminCurriculumandInstruction.1-6.F,S.Preq.‘Grad.standing inCol.ofEDandPSYorConsentofInstructor.Supervisedpracticalexperiencesin schoolsandareaagenciesconcernedwithcurriculumandinstructionoreducational supervision. ECI641PracticuminMentoring0fTeachers.1-6.F,Alt.yrs.(even).Preq:ECI 705;grad.standinginCollegeofEDandPSYorConsentofInstructor.Supervised practicalexperiencesinwhichparticipantsbecomementortoastudentteacherora teacherinaschoolsystem. ECI642PracticuminInstructionalTechnologyComputers.1-6.Sum.Preq:12 hrs.ininstructionaltechnology;grad.standinginCollegeofEDandPSYorConsentof Instructor.Supervisedpracticalexperiencesinschoolsandareaagenciesconcernedwith usinginstructionaltechnology. ECI643PracticuminSocialStudies.1—6.F,S,Sum.Preq:9hrs.inC62];grad. standinginCollegeofEDandPSYorConsentofInstructor.Supervisedpractical experiencesinschoolsandareaagenciesconcernedwithteachingofhighschoolsocial studies. ECI644PracticuminElementaryEducation.1—6.F,S,Sum.Preq:Gradstanding inCollegeofEDandPSYorConsentorInstructor.Supervisedpracticalexperiencesin schoolsandareaagenciesconcernedwitheducationofelementary-agestudents. ECI645Diagnostic-PrescriptivePracticuminReading.3(30).F,S.Preq:EC] 540,ECI541andECI543:gradstandinginCollegeofEDandPSYandConsentof Instructor.Supervisedteachingexperiencewithstudentsusingdiagnostictestdatato prescriberemedialprogramsforreading-disabledindividuals.implementinginstructional prescriptionsandevaluatingsuccessofremedialplans. ECI646PracticuminMiddleGradesEducation.1—6.F,S.Sum.Preq:ECI550. ECI551;grad.standinginCollegeofEDandPSYorConsentofInstructor.Supervised practicalexperiencesinschoolsandareaagenciesconcernedwitheducationofmiddle schoolstudentsinlanguageartsandsocialstudies. ECI647PracticuminBusinessandMarketingEducation.1-6.F,SSumPreq: ConsentofInstructor.Supervisedpracticalexperiencesinschoolsandareaagencies concernedwithbusinessandmarketingeducation.
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ECI648PracticuminSpecialEducation.1-6.F,SSum.Preq:Gradstandingin CollegeofEDandPSYorConsentofInstructor.Supervisedpracticalexperiencesin schoolsandareaagenciesconcernedwithteachingchildrenandadolescentswith disabilities. ECI650InternshipinCurriculumandInstruction.1—6.F,S.Preq:Gradstanding inC01.ofEDandPSYandConsentofInstructor.Supervisedopportunitiesforadvanced professionaldevelopmentincontextsconcernedwithcurriculumdevelopmentand/or educationalsupervision. ECI651InternshipinMentoring.1—6.F,S.Preq:ECI641andECI705;grad standinginC01.ofEDandPSY0rConsentofInstructor.Supervisedopportunities teachingeducationalpersonnelinlocalschoolsystemshowtoserveasmentorstotheir colleagues. ECI652InternshipinInstructionalTechnology-Computers.1-6.F,Alt. Yrs.(odd).Preq:GradstandinginCal.ofEDandPSYandConsentofInstructor. Supervisedopportunitiesforadvancedprofessionaldevelopmentincontextsconcerned withinstructionaltechnology. ECI653InternshipinSocialStudies.[—6.F,S,Sum.Preq:9hrs.inC&I;grad standinginC01.ofEDandPSYorConsentofInstructor.Supervisedopportunitiesfor advancedprofessionaldevelopmentincontextsconcernedwithsocialstudieseducation. ECI654InternshipinElementaryEducation.1—6.S,Alt.Yrs..Preq:hrs.grad- levelelementaryeducationcoursework;gradstandinginC0].ofEDandPSYand ConsentofInstructor.Supervisedopportunitiesforadvancedprofessionaldevelopment incontextsconcernedwithelementarygradeseducation. ECI655InternshipinReadingEducation.1-6.S.Preq:9hrs.inreadingcourse work,gradstandinginC01.ofEDandPSYandConsentofInstructor.Supervised opportunitiesforadvancedprofessionaldevelopmentincontextsconcernedwithliteracy education. ECI656InternshipinMiddleGradesEducation.I-6.F,S,Sum.Preq:ECI550, EC]551;gradstandinginCollege.ofEDandPSYorConsentofInstructor.Supervised opportunitiesforadvancedprofessionaldevelopmentincontextsconcernedwiththe educationofyoungadolescents. ECI657InternshipinBusinessandMarketingEducation.Preq:Consentof Instructor.Supervisedopportunitiesforadvanceprofessionaldevelopmentincontexts concernedwithbusinessandmarketingeducation. ECI658InternshipinSpecialEducation.1—6.F,SSum.Preq.Gradstandingin C01.ofEDandPSYandConsentofInstructor.Supervisedopportunitiesforadvanced professionaldevelopmentincontextsconcernedwithspecialeducation.



ECI680DirectedStudyinCurriculumandInstruction.[—6.Freq:Consentof Instructor.Curriculumorresearchprojectincurriculumandinstructionunderthedirect supervisionofafacultymember. ECI685Master'sSupervisedTeaching.[-3.RSSum.Preq.‘Master’sstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudnetinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. ECI690Master'sExamination.I-6F,S.Preq:Master'sstudent.Forstudentsin nonthesismaster'sprogramswhohavecompletedallotherrequirementsofthedegree exceptpreparingforandtakingthefinalmaster'sexam. ECI692ResearchProjectsinCurriculumandInstruction.[—3.F.S.Sum.Freq. ConsentofInstructor;ELP532orequivalent.Projectorprobleminresearchineducation forgraduatestudents.supervisedbymembersofgraduatefaculty.Researchchosenon basisofindividualstudents'interestsandnottobepartofthesisordissertationresearch. ECI693Master'sSupervisedResearch.1-9.F,S,Sum.Preq:Master’sstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. ECI695 research.

Master'sThesisResearch.I—9.F,S,Sum.Preq.‘Master’sstudent.Thesis

ECI699Master'sThesisPreparation.[-3.F,S,Sum.Preq.‘Master'sstudent.For studentswhohavecompletedallcredithourrequirementsandfull-timeenrollmentfor themaster'sdegreeandarewritinganddefendingtheirtheses. ECI700CurriculumTheoryandDevelopment.3(3—0).F,S.Preq.’9sem.hrs. graduatePSY,ECI502,ECI514orConsentofInstructor.Theoryandresearchin behavioralsciencesandeducationdesignedtoprovidetheoreticalbackgroundfor developmentofelementaryandsecondarycurricula.Explorationofknowledgebaseand skillsforcriticalreviewofcurriculaandinstructionalmaterialsandprovisionofan applicationopportunity. ECI701FoundationsofCurriculum.3(3—0).Sum.Preq:I2sem.hrs.graduateED andPSYorconsentofInstructor.Origin.development,andcurrentstatusofelementary andsecondaryschoolcurriculumandanevaluationoftrendsandissueslikelyto influencethecurriculuminthefuture.
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‘ECI710ECI705InstructionalSupervisionofTeachers.3(3—0).S.Altyrs.(odd).Preq: ConsentofInstructor.Theory.researchandpracticeoftheprofessionalroleofa supervisorinthedevelopmentoftheeffectiveandself-analyticteacher:pre-service (studentteacher)andin-service(beginningandexperiencedteacher).ForpersonsVsithat leasttwoyearsofteachingexperienceinK-12schools. EC]709SpecialProblemsinCurriculumandInstruction.I-6FSSumPreq'Sir hrs.ofEDorPSYandConsentofInstructorIn-depthstudyoftopicalproblemsIn curriculumandinstructionselectedfromareasofcurrentconcerntopractitionersin education.

ResearchApplicationsinCurriculumandInstruction.3(3-0)S.Preq

ST507orequivalent:doctoralstudentsinC‘&IFocusoncurrentissuesandresearch methodsusedintheareasofcurricultundcxelopmentandsupervision.instructional technology.Englisheducation.middlegradeseducation.readingeducation.socialstudies educationandspecialeducation. ECI714ComputerApplicationsinInstruction.3(3-0).ES.Preq:Sixhrs.ED0r PSYorConsentofInstructor.Emphasisonuseandevaluationofexistingeducational softwareandresearchfindingswithrespecttousesofcomputersininstruction. ECI715DevelopmentofMicrocomputerSoftwareforInstruction.3(3—1).F. Preq.‘Sixhrs.ED0rPSYorConsentofInstructor.Instructionaldesignprinciples underlyingdevelopmentofmicrocomputer-basedinstructionalsoftwareand accompanyingmaterialsandprogrammingprinciplesandtheirimplementationin coursewaredevelopment.Additionaltopicsincludeauthoringlanguages.programming languagesandgraphics. ECI716DesignandEvaluationofInstructionalMaterials.3(3-0).S.Preq:Grad. standing.Characteristicsandselectionofvariousmediaforinstructionandtheirusein educationalsettings.Designandproductionofinstructionalmaterials.Analysisof researchinthefield.Individualizedprojectsandassignments.Applicationofgrounded researchandtheoryconcerninglearningtodesignofinstructionalmaterials.Structured projectsandpracticalexperiencesusedtotransferdesignprinciplesandevaluate instructionalproducts. ECI719SpecialProblemsinInstructionalTechnology.I-6.F,S.Sum.Preq:Six hoursofEDorPSYandConsentofInstructor.In-depthstudyoftopicalproblemsin instructionaltechnologyselectedfromareasofcurrentconcerntopractitionersin education. ECI727SpecialProblemsinSocialStudiesEducation.1—6.F,S,Sum.Preq:Six hoursofEDorPSYandConsentofInstructor.In-depthstudyoftopicalproblemsin socialstudieseducationselectedfromareasofcurrentconcerntopractitionersin education.



ECI729SpecialProblemsinEnglishEducation.[-6.F,S,Sum.Preq:Sixhoursof EDorPSYandConsentofInstructor.In-depthstudyoftopicalproblemsinEnglish educationselectedfromareasofcurrentconcerntopractitionersineducation. ECI731TeachersandtheElementarySchoolCurriculum.3(3-0).F.Preq: Grad.standing.Explorationandanalysisofissuessurroundingteacher‘srolein development.implementationandevaluationofelementaryschoolcurriculadesignedto meetschoolingneedsofdiversestudentpopulations. ECI739SpecialProblemsinElementaryEducation.1-6.F,S,Sum.Preq:Six hoursofEDorPSYandConsentofInstructor.In-depthstudyoftopicalproblemsin Elementaryeducationselectedfromareasofcurrentconcerntopractitionersineducation. ECI749SpecialProblemsinReadingEducation.1-6.F,S,Sum.Preq:Sixhoursof EDorPSYandConsentofInstructor.In-depthstudyoftopicalproblemsinreading educationselectedfromareasofcurrentconcerntopractitionersineducation. ECI759SpecialProblemsinMiddleYearsEducation.[-6.F,S,Sum.Preq:Six hoursofEDorPSYandConsentofInstructor.In-depthstudyoftopicalproblemsin middleyearseducationselectedfromareasofcurrentconcerntopractitionersin education. ECI769SpecialProblemsinBusinessandMarketingEducation.1-6F,S,Sum. Preq:ConsentofInstructor.ln-depthstudyoftopicalproblemsinbusinessand marketingeducationselectedfromareasofcurrentconcerntopractitionersineducation. ECI786IntroductionToIssuesandTechniquesinVisualImpairments.3(3—0). Preq:ECI503.Addresseshistoricaldevelopments.trends.issuesandbasicskill techniquesforthevisuallyimpaired.Includessocietalperceptions.societalintegration, effectsofavisualimpairmentondevelopment.psychosocialadjustmentandBraille transcriptionskills. ECI787OrientationandMobilityoftheVisuallyImpaired.3(3-0).Preq. ConsentofInstructor.Thesensoryprocessesandsensorycuesonwhichindependent mobilitydependsfortheVisuallyimpairedperson.Varioustechniquesandmodesof travelconsidered.Emphasisoninstructionandbackgroundwhichwillenablepersonnot teachingorientationmobilityasaskilltoreinforcethelearningtakingplaceinother situations. ECI788StructureandFunctionoftheEyeandUseofLowVision.3(3—0)Prcq ConsentofInstructor.Specialinstituteforparticipantstospendminimumof-lShoursin classandclass-relatedactivities.Medicalandeducationalconsultantsdiscussstructure andfunctionoftheeye,eyeanomaliesaffectingchildrenwithlowvision.methodsof teachingchildrentouseminimalvisioneffectively.
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ECI789TeachingBrailleandCommunicationSkills.3(3-0).Preq:ECI786or equivalent.Information-accessmethodsforvisuallyimpairedlearners.Methodsand materialsforteachingBraillereadingandselectingandteachingtheuseofelectronic aids. ECI790MethodsandMaterialsinVisualImpairments.3(3-0).Astudyof currentmethodsandmaterialsforteachingvisuallyimpairedlearners.Includes curriculumandmaterialsdevelopment,adaptation,instructionaltechniques,educational assessmentanddiagnosis. ECI797SpecialProblemsinSpecialEducation.[-6.F,S,Sum.Preq:Sixhoursof EDorPSYandConsentofInstructor.In-depthstudyoftopicalproblemsspecial educationselectedfromareasofcurrentconcerntopractitionersineducation. ECI801SeminarinCurriculumandInstruction.[-3.F,Alt.yrs.(even).Preq: Doctoralstanding.Considerationofcontemporaryissues,trendsandrecentresearchand developmentfindingsincurriculumandinstruction. EC]802SeminarinSelectedTopicsinCurriculumandInstruction.3(3—0).A seminar-typecoursewithtopicsselectedeachsemester. ECI803AdvancedSeminarinLiteracyResearch.3(3—0).S.Preq.‘ECI545. Criticalanalysesofresearchandmethodologyinreadingcomprehensionprocessesand strategiesfrcomprehensionandretentionofwrittendiscourse.Opportunityfordesign andconductofaresearchprojectinreadingorrelatedarea. ECI804SeminaronAttentionDeficitHyperactivityDisorder,Researchand Treatment.3(3-0).S.Preq.‘9hrs.grad.creditinPSYorSPE.Criticalanalysisof theory,researchandinterventionsinAttention-Deficit-Hyperactivity-Disorder.Reading andsynthesizationofliteratureandstudent-ledclassdiscussionsofsuchtopicsas characteristics.diagnosis,etiology.long-termoutcomesandmanagementofADHD. ECI806SeminaronTeacherasLearner:DevelopmentalTheory,Researchand Practice.3(3-0).F,AltYr(odd).Preq'GraduateStatus(6hrscourseworkat500— Ievel)Analysisofmajorcontemporarytheoriesandresearchoflearningand developmentasabasisforindividualandorganizationalchangeanddevelopmentin educationalsettings. ECI807AdvancedSeminarinMulticulturalEducation.3(3-0).S,AltYr.(odd). Preq:GraduateStatusandECI500Applicationandanalysisofresearchandscholarship inmulticulturaleducationandtopicsrelatedtoeffectiveschoolsforcontemporary culturallydiversestudentpopulationsinK-12settings.



ECI820SpecialProblemsInCurriculumandInstruction.1-6.F,S,Sum.Preq:Six hrs.ofEDorPSYandConsentofInstructor.In-depthstudyoftopicalproblemsin curriculumandinstructionselectedfromareasofcurrentconcerntopractitionersin education. ECI830IndependentStudyinCurriculumandInstruction.[—6.ESSum.Preq: ConsentofInstructor.Independentcurriculumorresearchprojectincurriculumand instruction. ECI840PracticuminCurriculumandInstruction.[-6.ES.Preq.‘Grad.standing inC01.ofEDandPSYorConsentofInstructor.Supervisedpracticalexperiencesin schoolsandareaagenciesconcernedwithcurriculumandinstructionoreducational supervision. ECI841PracticuminMentoring.1-6.F.Preq:ECI705;grad.standinginCollege ofEDandPSYorConsentofInstructor.Supervisedpracticalexperiencesinwhich participantsbecomementortoastudentteacherorateacherinaschoolsystem. ECI842PracticuminInstructionalTechnology.F,Alt.Yrs.Preq.‘12hrs.in instructionaltechnology:grad.standinginCollegeofEDandPSYorConsentof Instructor.Supervisedpracticalexperiencesinschoolsandareaagenciesconcernedwith usinginstructionaltechnology. ECI843PracticuminSocialStudies.1—6.S,Alt.Yrs.Freq:9hrs.inC&I;grad standinginCollegeofEDandPSYorConsentofInstructor.Supervisedpractical experiencesinschoolsandareaagenciesconcernedwithteachingofhighschoolsocial studies.- ECI844PracticuminElementaryEducation.1-6.F.Preq.Grad.standingin CollegeofEDandPSYorConsentofInstructor.Supervisedpracticalexperiencesin schoolsandareaagenciesconcernedwitheducationofelementary-agestudents. ECI845Diagnostic-PrescriptivePracticuminReading.3(3-0).ES.Preq.’EC] 540,ECI541andECI544;grad.standinginCollegeofEDandPSYandConsentof Instructor.Supervisedteachingexperiencewithstudentsusingdiagnostictestdatato prescriberemedialprogramsforreading-disabledindividuals.implementinginstructional prescriptionsandevaluatingsuccessofremedialplans. ECI846PracticuminMiddleGradesEducation.[-6.ESSum.Preq'EC]550, ECI551;gradstandinginCollegeofEDandPSYorConsentofInstructor,Supervised practicalexperiencesinschoolsandareaagenciesconcernedwitheducationofmiddle schoolstudentsinlanguageartsandsocialstudies. ECI847PracticuminBusinessandMarketingEducation.I6.F,SSum.Preq: ConsentofInstructor.Supervisedpracticalexperiencesinschoolsandareaagencies concernedwithbusinessandmarketingeducation.
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ECI848PracticuminSpecialEducation.1—6.ES,Sum.Preq:Grad.standingin CollegeofEDandPSYorConsentofInstructor.Supervisedpracticalexperiencesin schoolsandareaagenciesconcernedwithteachingchildrenandadolescentswith disabilities. ECI850'InternshipinCurriculumandInstruction.1-6.F,S.Preq.‘Grad.standing inCal.ofEDandPSYandConsentofInstructor.Supervisedopportunitiesforadvanced professionaldevelopmentincontextsconcernedwithcurriculumdevelopmentand/or educationalsupervision. ECI851InternshipinMentoring.1-6.F,S.Preq:EC]845andECI705;grad standinginC01.ofEDandPSYorConsentofInstructor.Supervisedopportunities teachingeducationalpersonnelinlocalschoolsystemshowtoserveasmentorstotheir colleagues. ECI852InternshipinInstructionalTechnology-Computers.[-6.FAltYrs. Preq.‘ECI550,ECI521;gradstandinginCollegeofEDandPSYorConsentof Instructor.Supervisedopportunitiesforadvancedprofessionaldevelopmentincontexts concernedwithinstructionaltechnology. ECI853InternshipinSocialStudies.1—6.SumPreq:9hrs.InC&I,‘grad.standing inCollegeofEDandPSYorConsentofInstructorSupervisedopportunitiesfor advancedprofessionaldevelopmentincontextsconcernedWithsocialstudieseducation. ECI854InternshipinElementaryEducation.I6.S.AltYrs.Preq.hrs.grad.- levelelementaryeducationcoursework;gradstandinginCollegeofEDandPS}and ConsentofInstructor.Supervisedopportunitiesforadvancedprofessionaldevelopment incontextsconcernedwithelementarygradeseducation. ECI855InternshipinReadingEducation.1-6.FS.Preq‘9his.inreadingcourse Mark;gradstandingin(‘01.ofEDandPSYandConsentofInstructorSupervised opportunitiesforadvancedprofessionaldevelopmentincontextsconcernedwithliteracy education. ECI856InternshipinMiddleGradesEducation.I-6,F,S.Sum.Preq:EC]550. EC1521;grad.standinginCollegeofEDandPSl'orConsentofInstructorSupervised opportunitiesforadvancedprofessionaldevelopmentincontextsconcernedwiththe educationofyoungadolescents. ECI857InternshipinBusinessandMarketingEducation.16.S.Preq:ECI/561. Supervisedopportunitiesforadvancedprofessionaldevelopmentincontextsofsecondary marketingeducation.



ECI858InternshipinSpecialEducation.[-6.F,S,Sum.Preq:Grad.standingin Col.ofEDandPSYandConsentofInstructor.Supervisedopportunitiesforadvanced professionaldevelopmentincontextsconcernedwithspecialeducation. ECI880DirectedStudyinCurriculumandInstruction.1-6.F,S,Sum.Preq: ConsentofInstructor.Curriculumorresearchprojectincurriculumandinstructionunder thedirectsupervisionofafacultymember. ECI885DoctoralSupervisedTeaching.[-3.F,S,Sum.Preq:Doctoralstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment.observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. ECI890DoctoralPreliminaryExamination.1-9.ESSum.Preq:Doctoralstudent. Forstudentswhoarepreparingforandtakingwrittenand/ororalpreliminaryexams. ECI892ResearchProjectsinCurriculumandInstruction.1-3.F,S,Sum.Preq: ConsentofInstructor;ELP732orequivalent.Projectorprobleminresearchineducation forgraduatestudents.supervisedbymembersof.graduatefaculty.Researchchosenon basisofindividualstudents'interestsandnottobepartofthesisordissertationresearch. ECI893DoctoralSupervisedResearch.[-9.F,S.Sum.Freq:Doctoralstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. ECI895DoctoralDissertationResearch.19.F,S.Surn.Preq:Doctoralstudent. Dissertationresearch. ECI899DoctoralDissertationPreparation.[—3ESSu/n.Preq:Doctoralstudent. Forstudentswhohavecompletedallcredithour.tull-timeenrollment.preliminary examination,andresidencyrequirementsforthedoctoraldegree.andarewritingand defendingtheirdissertations. ECOLOGY ECO601EcologySeminar.[(1—0).FPreq‘Grad.standing.Scientificarticles. progressreportsandspecialproblemsofinteresttoecologistsarereviewedand discussed.Minimumofoneseminarpresentationrequiredforcredit. ECO620SpecialProblemsinEcology.[-6.ESSumPreq'Grad.standing Investigationofspecialproblemsinecologyofparticularinteresttoadvancedstudents underdirectionofafacultymember.Directedresearchinsomespecializedphaseof ecologyotherthanthesisproblem.butdesignedtoprovideexperienceintrainingand research.
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ECO685Master'sSupervisedTeaching.1—3.ESSum.Preq:Master’sstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. ECO693Master'sSupervisedResearch.[-9.F,S,Sum.Preq:Master’sstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. ECO695 research.

Master'sThesisResearch.[—9.F,S,Sum.Preq:Master'sstudent.Thesis

ECO699Master'sThesisPreparation.1-3.F,S,Sum.Preq:Master’sstudent.For studentswhohavecompletedallcredithourrequirementsandfull-timeenrollmentfor themaster'sdegreeandarewritinganddefendingtheirtheses. EDUCATION ED103TeachingFellowsSeminar.1(0—2).F.Anorientationtoacademic requirementsofhighereducation,areviewofteachereducationcomponentsand elementsofteachereducationcurricula,identificationofcharacteristicsofaneffective student.andanintroductiontoinstructionalmethodsandissuesinthefieldofeducation. ED111EducationandPsychologyScholarsForum.0(2-0).F,S.Preq: EnrollmentlimitedtoparticipantsintheEducationandPsychologyScholarsProgram. Interdisciplinaryseminarwithpresentationsbydistinguishedfacultymembersand expertsdrawnfromtechnical,academic,businessandgovernmentconununities. Discussionsofmajorpublicissuesandtopicsofcontemporaryconcern. ED(AEE)206IntroductiontoTeachingAgriculture.3(2-3).F.Introductionto teachingagriculturaleducationinmiddleandsecondaryschoolsandcollaborativeefforts forteachingagriculturaleducationtoadultsasruralcommunitysituationsdictate.Field experiencesincludethreehoursperweekofstructuredobservationsofclassroom teachers,teacherassistantactivities.andreflectionsoftheexperience. ED211EducationandPsychologyScholarsForum.0(2-0).F,S.Preq: EnrollmentislimitedtoparticipantsintheEducationandPsychologyScholarsProgram Secondlevelofinterdisciplinaryseminarserieswithpresentationsbydistinguished facultymembersandexpertsdrawnfromtechnical,academic.businessandgovernment communities.Discussionsofmajorpublicissuesandtopicsofcontemporaryconcern.



ED(AEE)226ComputerApplicationsandInformationTechnologyin Agricultural&ExtensionEd.3(1—4)F.SUseofcomputersandcommercially producedagriculturalsoftware;thecomputerasamanagementtool;agricultural occupationalapplicationsofthecomputer:amultimediainstructionaltoolinagricultural classroomsandtrainingsituations;useoftechnologyforprocessinginformationand imaging;networkaccess;andelectroniccommunications. ED296SpecialTopicsinEducation.13.ES.Individualorgroupstudyof particularareasofeducationatthefreshmanandsophomorelevels.Specifictopicswill varyfromsemestertosemester. ED(AEE)303AdministrationandSupervisionofStudentOrganizations.3(2-2) S.Preq:AEE206orEOE207.Principlesandtechniquesfororgani7ing.administering andsupervisingstudentorganizationactivities. ED310TutoringAdolescents.[(1—2).ESFreq:EC]205orEOE20'Coreq: EMS203.Developingskillsintutoringadolescentstudents.Emphasesinclude identifyingadolescentlearningdifficulties.usingavarietyoftutoringmethodsanda tutorialself-evaluationprocess.Requiresoff-campusfieldwork. ED(AEE)322ExperientialLearninginAgriculture.2(20).F.Flaming. organizing.implementing,supervisingandevaluatingSupervisedAgricultural Experience(SAE)programsinagriculture.

C

ED(AEE)327ConductingSummerProgramsinAgriculturalEducation.[(0-3) FPreq:AEE(ED)206;AEE322'andAEE323.Fieldexperienceemphasizingsummer agriculturaleducationprograms.individualizedinstructionforstudentsduring supervisedagriculturalexperiencevisitsandyouthorganizationactivities.Professional developmentandprogramimprovementactivities. ED(AEE)426MethodsofTeachingAgriculture.3(2-3).F.Preq:Jr.standingor Consentoft/1eInstructor.Discussionandpracticeinplanningandpresentinginstruction inagricultureinformalandinformalsettings.Principlesandapplicationofapproachesto teachingandorganizinginstruction.motivatingstudents.developinginstructional objectives.selectingandusingteachingtechniques.evaluatinginstruction.andmanaging classroomandlaboratoryinstruction. ED(AEE)427StudentTeachinginAgriculture.8(2—15}.S.Preq'AEE(ED)426; AdmissiontoProfessionalSemester.('ortt/AEE(ED)490,AEE(ED)424Skillsand techniquesinteachingagricultureinaptbhcschoolsetting.Secondaryagricultural educationprogramteachingexperienceunderthesupervisionofuniversrtyfacultyandan experiencedagricultureteacher.

ED403TeachingFellowsSeniorSeminar.[(10).ESPreq:Seniorstanding.A casebookstudyoffirst-yearteacherexperiencesandanexaminationofprofessional. ethical,andlegalissuesineducationasfoundincasesdealingwithnewteachers ED(AEE)490SeminarinAgriculturalandExtensionEducation.1(1-0)S.Sum AdmissiontoProfessionalSemester.Analysisofopportunitiesandchallengesfacing educationalleadersinagriculture. ED496SpecialTopicsinEducation.1-3.ESPreq'JuniororSeniorStanding Individualorgroupstudyofspecialtopicsinprofessionaleducation.Thetopicandmode ofstudyaredeterminedbythefacultymemberafterdiscussionvsiththestudent. ED(AEE)501FoundationsofAgriculturalandExtensionEducation.30"0)5 DevelopmentandorganizationofagriculturalandextensioneducationinAmericafrom colonialtimestothepresent.Emphasisonroleofsocietalandscientificchanges.the federalgovernmentandphilosophyonevolutionofagriculturalandextensioneducation. ED(AEE)530PriorityManagementinAgriculturalandExtensionEducation. 3(3-0).S,Sum.Examinationoftheoretical,psychologicalandempiricalbasesfor strategiesandtechniquescontributingtoenhancementofmanagerialandpersonal effectivenessofagriculturaleducatorsandindividualsinrelatedagricultural organizations. ED(AEE)535TeachingAgricultureinSecondarySchools.3(30).FAlt Yrs.(odd).Applicationoftheoreticalmodelsandresearchoneffectiveteachingin secondaryagriculturaleducationprograms.teachingstrategies.planningrequired.and instructionalmanagementforstudentswithvaryingbackgrounds.Evaluationofstudent learningandteacherevaluationofinstruction. ED(AEE)641PracticuminAgriculturalandExtensionEducation.1o. ESSum.Faculty-supervisedpracticuminaneducational.extensionoragricultural industrysetting. ED(AEE)735EffectiveTeachinginAgricultureandLifeSciences.3(30) Preq'Grad.standing.Theoryandpracticeofeffectiveteachinginagriculturalandlife sciences.Emphasisoncourseplanning.teachingandlearningstyles.instructional techniques.laboratoryinstruction.textconstruction.studentexaluation.instructional technology.andfacultyrolesandresponsibilities. ED(AEE)841PracticuminAgriculturalandExtensionEducation.[—6 F.S,SitmFaculty—supervisedpracticuminaneducational.extensionoragricultural industrysetting.



EDUCATIONALLEADERSHIPANDPROGRAMEVALUATION ELP296SpecialTopicsinEducation:GeneralStudies.[-3.F.S,Sum.Individual orgroupstudyofparticularareasofeducationatthefreshmanandsophomorelevels. Specifictopicswillvaryfromsemestertosemester. ELP344SchoolandSociety.3(3—0).F,S,Sum.Preq:Jr.standing.The interrelationshipbetweentheschoolandotherinstitutions.values.andpatternsofthought inAmericansociety. ELP496SpecialTopicsinEducation:GeneralStudies.[—3.F,S.Sum.Preq.‘ Juniororseniorstandingandconsentofinstructor.Individualorgroupstudyofspecial topicsinprofessionaleducation.Fhetopicandmodeofstudyaredeterminedbythe facultymemberafterdiscussionwiththestudent. ELP514FormativeIdeasinAmericanEducation.3(3—0).FPreq;Sixhrs.EDor PSY0rConsentofInstructor.ConsiderationoftheoryandpracticeofAmerican educationasanextensionofphilosophicalclimateofopinionofdifferentintellectual agesandhowpresentstatusofoureducationalsystemgroundedinthoughtofthepast. ELP515EducationandSocialDiversity.3(3-0).S.Preq:Sixhrs.ED,PSYand/or socialscience.Overviewofroleofeducationwithinaculturallydiversesociety.Major attentiontoracial.ethnic,socioeconomicandregionalsubpopulations.Subcultural influencesonpublicschoolperformances.equalityofeducationalopportunity,social stratificationandmobilityandimpactofschoolingonintergrouprelations. ELP518IntroductiontoEducationLaw.3(3-0).FPreq.‘Sixhrs.grad.credit. Relationshipofconstitutional,statutoryandcaselawtoelementaryandsecondarypublic schoolsettings,particularlyinareasofstudents.teachersandliability.Particular emphasisonNC.andfederallaw. ELP532IntroductiontoEducationalInquiry..F,S,Sum.Preq.‘Grad. standingorPBSstatus.Basicconceptsandmethodsofeducationalinquiry.Emphasison logicunderlyingvariousapproachestoproblemdefinitionandsolutionandontoolsof investigator.aswellasonsourcesandinterpretationofresearchinformationrelatedto student'sparticularareaofstudy. ELP534EthicsandEducationalDecisionMaking.3(3-0).S.All.Yrs.Preq: Introductiontophilosophy,ethicsorConsentofInstructor;grad.standingApplication ofmoraltheoriesandmethodsofmoralreasoningtoproblemsandissuesinvolving educationalpolicyanddecisionmaking.Characterofmorality;moralautonomyand leadership:intellectualfreedomandpublicinterest;authorityandeducation;punishment anddueprocess;andleadershipandrationality
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ELP550PrinciplesofEducationalAdministration.3(3-0).F,S.Preq:Grad. standing,ConsentofInstructor.Introductorycourseineducationaladministration. Emphasisuponbasicprinciplesofadministration,drawinguponadministrativetheory, businessandpublicadministrationmodelsaswellastheoreticalconstructsfromvarious disciplines. ELP589PersonnelAppraisalinEducation.3(3-0).S.Preq:ELP532orPSY535. Examinationofissues,models,theoriesandresearchpertainingtopersonnelappraisalin education. ELP595SpecialTopics.F,S. ELP620SpecialProblemsinEducation.1-3.F,S,Sum.Preq:"Grad.standingor PBSstatus.Opportunityforgraduatestudentsineducationtostudyproblemareasin professionaleducationunderdirectionofmemberofgraduatefaculty. ELP641PracticuminEducationAdministration.[-6.ES.Preq:ELP550and ConsentofInstructor.Supervisedexperienceinappropriateeducationalsettingtoenable studenttogainpracticeinapplyingconcepts,principlesandtheoriesofeducation administration. ELP651InternshipinEducationalLeadershipandProgramEvaluation.3—9. F,S.Preq:Ninehrs.ingrad—levelcoursesandConsentofInstructor.Utilizationof participant-observerroleandrequiredparticipationinselectededucationalsituationswith emphasisupondevelopmentofobservationalskills,abilitytorecordrelevant observationsbymeansofwrittenjournals,skillsinanalyzingexperiencesidentifying criticalincidentsandprojectionofeventsandconsequences.Requireddevelopmentof possiblealternativecoursesofactioninvarioussituations,selectionofoneofalternatives andevaluationofconsequencesofselectedcourseofaction. ELP685Master'sSupervisedTeaching.1—3.F,S.Preq:Master’sstudent.Teaching experienceunderthementorshipoffacultywhoassistthestudentinplanningforthe teachingassignment.observeandprovidefeedbacktothestudentduringtheteaching assignment,andevaluatethestudentuponcompletionoftheassignment. ELP692Master'sResearchProjectsinEducationalLeadershipandProgram Evaluation.13.ESSum.Preq:ConsentofInstructor;ELP532orequivalent.A projectorprobleminresearchineducationforgraduatestudents,supervisedbymembers ofgraduatefaculty.Researchchosenonbasisofindividualstudents'interestsandnotto bepartofthesisordissertationresearch. ELP693Master'sSupervisedResearch.[-9.ES.Preq:Master’sstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty.



ELP695 research.

Master'sThesisResearch.[-9.ES.Preq.‘Master’sstudent.Thesis

ELP699Master'sThesisPreparation.1-3.F,S,Sum.Preq:Master’sstudent.For studentswhohavecompletedallcredithourrequirementsandfull-timeenrollmentfor themaster'sdegreeandarewritinganddefendingtheirtheses. ELP720CasesinEducationalAdministration.3(3-0}.F.Preq:Grad.standing andConsentofInstructor.Utilizationofcasestudyandcasesimulationapproachto studyofschooladministration.Developmentandapplicationofadministrativeconcepts tosimulatedsituationsandtoactualcasehistories.Viewofadministrativeprocessasa decision—makingprocess.Studentexpectedtomakedecisionsafterconsidering alternativecoursesofactionandafterprojectingprobableconsequences. ELP724ContemporaryEducationalThought.3(30).F.Preq:Twelvehrs.ED, ConsentofInstructor.Readinganddiscussionof20th—centuryworksineducational philosophy.Considerationofsuchmovementsaspragmatism,reconstruction. perennialismandexistentialism. ELP728SchoolLawfortheAdministrator.3(3—0).S.Alt.Yrs.Preq.ELP518or equivalent.Comprehensivestudyofconstitutional.statutoryandcaselawasrelatedto elementaryandsecondaryschooladministration.Emphasisonlegalissuesassociated withgovernance,finance.property,personnelandcurriculum. ELP735DecisionResearchInEducation.3(3-0).F.Preq.‘ELP532;Grad. standingorConsentofInstructor.Intuitiveandgraphicapproachestomodelingfor purposeofsupportingdecisionsinpublicsector,especiallyineducation.Decision makingwithdeterminantandprobabilisticdata.Optimizationmethods.Practical applicationsandsolutiontocommonproblems.Frequentcomputer-basedassignments. ELP736QualitativeResearchinEducationandPolicyAnalysis.3(3-0).F.Preq: ELP532orequivalent.Provisionofpublicschoolpersonnelandeducationalpolicy analystswithresearchtrainingandexperiencetoaddresseducationalresearchandpolicy problemsusingqualitativemethods.Qualitativeresearchdesignandstrategies;data collection,managementandanalysis;interpretationandwriting;qualitativeevaluation andformationasappliedparticularlytoeducationalresearchandpolicyanalysis. ELP742AppliedResearchMethodsinEducation.3(1-4).S.Preq.‘ST507and ELP532orequivalent.Coreq:ST508orConsentofInstructor.Throughuseof simulatededucationalsettings,considerationgiventodevelopmentofresearchproposals orplans,selectionand/ordevelopmentofappropriatemeasurementinstrumentsand purposesandfunctionsofvariousstatisticaldesignsandprocedures.Preparationand analysisofsimulateddatausingcomputer-basedstatisticalpackages,interpretationof resultsandproductionofaresearchreport.

107

ELP780EvaluationTheoryandPracticeinEducation.3(30).FPreq:ELP332 orequivalent.Reviewofeducationalprogramevaluationwithemphasison(I)theory andconceptualmodelsofevaluation.(2)evaluationdesign.and(3)environmental practicalfactorsinfluencingdesignandimplementationofevaluationstudies. ELP820SpecialProblemsinEducation.[-3F,S.SumPreq:Gradstandingor PBSstatus.Opportunityforgraduatestudentsineducationtostudyproblemareasin professionaleducationunderdirectionofmemberofgraduatefaculty. ELP841PracticumInEducationAdministration.1—6.F,SPreq'ELP550and ConsentofInstructor.Supervisedexperienceinappropriateeducationalsettingtoenable studenttogainpracticeinapplyingconcepts.principlesandtheoriesofeducation administration. ELP851InternshipinEducationalLeadershipandProgramEvaluation.9. FSPreq'Ninehrs.ingrad.levelcoursesandConsentofInstructorUtilizationof participant-observerroleandrequiredparticipationinselectededucationalsituationswith emphasisupondevelopmentofobservationalskills.abilitytorecordrelevant observationsbymeansofwrittenjournals.skillsinanal)zingexperiencesidentifying criticalincidentsandprojectionofeventsandconsequences.Requireddevelopmentof possiblealternativecoursesofactioninvarioussituations.selectionofoneofalternatives andevaluationofconsequencesofselectedcourseofaction. ELP885DoctoralSupervisedTeaching.[-3.F.SPreq.Doctoralstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment.andevaluatethestudentuponcompletionoftheassignment. ELP890DoctoralPreliminaryExam.[-9.FS.Preq'Doctoralstudent.For studentswhoarepreparingforandtakingwrittenand/ororalpreliminaryexams. ELP891ProblemsofResearchDesigninEducation.[—3.FS.Preq:ELP'42and ConsentofInstructor.Provisionofindividualizedbutstructuredinvestigationof alternativeproblemdefinitions.researchmethodologiesandstatisticalanalysesfora problemofstudent'schoosing.usuallyassociatedwiththesisordissertation.Insmall groupsorindividuallywithinstructor.studentconsiderationofresearchdesign. measurementsandstatisticalanalysisnecessarytoconductresearch. ELP892ResearchProjectsinEducationalLeadershipandProgramEvaluation. [-3.F,S,Sum.Preq.‘ConsentofInstructor;ELP732orequivalent.Aprojectorproblem inresearchineducationforgraduatestudents.supervisedbymembersofgraduate faculty.Researchchosenonbasisofindividualstudents'interestsandnottobepartof thesisordissertationresearch.



ELP893DoctoralSupervisedResearch.1-9.F,S.Preq:Doctoralstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. ELP895DoctoralDissertationResearch.1-9.FS.Preq:Doctoralstudent. Dissertationresearch. ELP899DoctoralDissertationPreparation.[-3.F5.Preq.‘Doctoralstudent.For studentswhohavecompletedallcredithours,full-timeenrollment,preliminary examination,andresidencyrequirementsforthedoctoraldegree,andarewritingand defendingtheirdissertations. MATHEMATICS,SCIENCEANDTECHNOLOGYEDUCATION EMS101OrientationtoMathematicsandScienceEducation.0(1-0)F.S.Open onlytostudentsinMathandScienceEducation.Overviewofdepartmentalexpectations andproceduresandintroductiontopracticalaspectsofacademiclife.Opportunityfor interactionofstudentswithadvisorsandwithotherundergraduateswhoarenearing completionofprograms. EMS203IntroductiontoTeachingMathematicsandScience..F,S. Introducesprospectiveteacherstotheteachingofmathematicsandscienceinthemiddle schoolandhighschool.Asanimportantpartofthecourse,studentsserveasteacher assistantstoaclassroomteacher.Ideasandquestionsarisingfromthisexperience provideanintegralpartoftheclassroominstructiononcampus. EMS296SpecialTopicsinEducation.1-3.Individualorgroupstudyofparticular areasofeducationatthefreshmanandsophomorelevels.Specifictopicswillvaryfrom semestertosemester. EMS470MethodsandMaterialsforTeachingMathematics.3(3—0).F.Preq: Admissiontotheprofessionalsemester.Taughtduringthefirstsevenweeksofthe semesterPurposes,methods.curriculaandevaluationpracticesforteachingmathematics inmiddleschoolandhighschool. EMS471StudentTeachinginMathematics.3-8.F.Preq:Admissionto professionalsemester.Coreq:EMS4"0Supervisedexperienceinaselectedmiddleor secondaryschoolfor10weeks,todevelopandpracticetheskillsandtechniquesfor teachingmathematics.
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EMS472TeachingMathematicsTopicsinSeniorHighSchool.3(3-0).F.Preq: Admissiontoprofessionalsemester.Coreq:EMS470.Taughtduringthefirst7weeksofthesemester.Preparationforteachingmathematicsfromboththecollegepreparatory (algebra,geometry,trigonometry,advancedmathematics)andgeneralcourses(pre— algebra,technicalandconsumermathematics)offeredingrades9-12. EMS474TeachingMathematicsTopicsintheMiddleGrades.3(3-0).F.Preq: Admissiontoprofessionalsemester.Coreq:EMS470.Taughtduringthefirst7weeksofthesemester.Methodsofteachingarithmetic,geometry,andpre-algebratopicsingrades 6-9.Emphasizesapproachesthatactivelyinvolvelearnersandrelateoperationson concreteandpictorialrepresentationstomathematicalsymbols. EMS475MethodsofTeachingScience.3(3-0).F.Preq:EMS203,ELP344,ED 310,PSY304.Coreq:EMS476.Taughtduringthefirstsevenweeksofthesemester. Goals.methods,curricula,andevaluationpracticesinteachingthephysicaland biologicalsciencesatthemiddleandsecondaryschoollevels. EMS476StudentTeachinginScience.4-8.F.Preq:EMS203,ELP344,ED310, PSY304.Coreq.‘EMS475.Studentsmusthaveseniorstandingandbeadmittedtothe professionalsemester.Supervisedclassroomexperienceindevelopingtheskillsand techniquesforteachingscienceinaselectedmiddleorsecondaryschoolfor10weeks. EMS477InstructionalMaterialsinScience.3(2—2).FPreq.’EMS203,ELP344, PSY304.Coreq:EMS475.Partofprofessionalsemester;2lecturehoursand6lab hoursperweekfor7weeks.Developmentandselectionofteachingmaterialsthatreflect conceptsofcontentandemphasisinmiddleandsecondaryschoolscience.Experimental andlaboratoryapproaches,includinguseofmicrocomputerandvideotechnologies. EMS480TeachingMathematicswithTechnology.3(3-0).F,S.Preq:EMS203; AM131or141.Preparesprospectivemathematicsteacherstousetechnologyintheir classroomstoassiststudentsinformulatingandsolvingmathproblemsinthemiddleand highschoolmathematicscurricula. EMS495SeniorSeminarinMathematicsandScienceEducation.[-3.Preq: Advancedundergraduateandconsentofdepartment.In-depthinvestigationofoneor moreteachingareasinmathematicsorscienceeducation. EMS496SpecialTopicsinEducation.[-3.Preq:Juniororseniorstandingand consentofinstructor.Individualorgroupstudyofspecialtopicsinprofessional education.Thetopicandmodeofstudyaredeterminedbythefacultymemberafter discussionwiththestudent.



EMS511ImplicationsOfMathematicalContent,Structure,andProcessesfor theTeaching.3(3-0).S,Sum,Alt.Yrs.Preq;Bachelor’sdegreeinelementaryeduc.or ConsentofInstructor.Forteachersandsupervisorsofmathematicsinelementaryor middleschool.Specialemphasisonimplicationsofmathematicalcontent.structure,and processesinteachingarithmeticandgeometry. EMS570Foundations01‘MathematicsEducation.3(3-0).S.Preq:EMS471or equivalent.Thecurrentstatusofmathematicseducationwithspecialemphasisonstudy andcriticalanalysisofcurrentpracticesinmathematicsinstructionfromelementary schoolthroughcollege. EMS575FoundationsofScienceEducation.3(3-0).S,Alt.Yrs.Preq:EMS475or equivalent.Studyandanalysisofphilosophical,historical.sociological,politicaland economicfactorsaffectingscienceeducationinschoolsoftheUS.Implicationsfor scienceeducationofvariouslearningtheoriesalongwithmodelsforcurriculum developmentandprogramplanning.Criticalanalysisofcurrenttrends.issuesand problemsinscienceeducationintermsofmultipleperspectives. EMS577ImprovingClassroomInstructioninScience.3(3-0).S.Alt.Yrs.Preq: EMS475orequivalent.Applicationofmajorprinciplesofeducationandpsychologyto improvementofscienceteachinginelementary,middleandsecondaryschools.Emphasis oncriticalanalysisofresearchandthedevelopmentofresearch-basedclassroom applications.Goalsandobjectivesofscienceteaching.instructionalstrategies, developmentorselectionofsciencematerials,evaluationofachievementandelementsof adesirableclassroomclimate. EMS592SpecialProblemsinMathematicsTeaching.1-3.F,S,Sum.Preq:EMS 47]orequivalent.In-depthinvestigationoftopicalproblemsinmathematicsteaching chosenfromareasofcurriculum,methodology,technology,supervisionandresearch. EMS594SpecialProblemsinScienceTeaching.1-6.ESSum.Preq:EMS476or equivalent.In-depthinvestigationoftopicsinscienceeducationnotcoveredinexisting courses.Includescriticalanalysisofresearchandmayincludefieldwork.Maybeoffered onindividualbasisorasaclass. EMS621SpecialProblemsinMathematicsTeaching.1-3.F,S,Sum.Preq:EMS 471orequivalent.ln-depthinvestigationoftopicalproblemsinmathematicsteaching chosenfromareasofcurriculum,methodology,technology,supervisionandresearch. EMS622SpecialProblemsinScienceTeaching.1-6.F,S,Sum.Preq:EMS476or equivalent.In-depthinvestigationoftopicsinscienceeducationnotcoveredinexisting courses.Includescriticalanalysisofresearchandmayincludefieldwork.Maybeoffered onindividualbasisorasaclass.
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EMS641PracticuminScienceandMathematicsEducation.1-6RS.Preq:EMS 770orEMS775.Supervisedpracticuminappropriatesettingsbothon-andoff-campus. Provisionforopportunityfordevelopment,implementationandevaluationinscienceand mathematicsinclinicalenvironmentunderfacultysupervision. EMS651InternshipinMathematicsandScienceEducation.3-9.F.S,Sum.Preq: Ninehrs.ingrad.levelcoursesandConsentofInstructor.Utilizingtheparticipant- observedrole,requiredparticipationinselectededucationalsituationswithemphasis upondevelopmentofobservationalskills.abilitytorecordrelevantobservationsby meansofwrittenjournals,skillsinanalyzingexperiencesidentifyingcriticalincidents andprojectionofeventsandconsequences.Studentrequiredtodeveloppossible alternativecoursesofactioninvarioussituations.selectoneofthealtemativesand evaluateconsequencesofselectedcourseofaction. EMS685Master'sSupervisedTeaching.1-4.F,S.Preq'Master'sstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment.andevaluatethestudentuponcompletionoftheassignment. EMS686TeachinginCollege.3(30).Sum.Focusonde\elopmentofcompetencies toperformfundamentaltasksofacollegeteacheraswellasconsiderationofmorelong- rangetaskssuchascoursedevelopmentanduniversityresponsibilitiesofaprofessor.In additiontoattendinglecturesandothertypesofpresentations.studentsmakevideotapes oftheirteaching,developtests.designintroductorycoursesintheirteachingfieldsand considercurrentissuesrelatedtouniversityandcollegeteaching. EMS690Master'sExamination.[-6.ES.Preq.Master’sstudent.Forstudentsin nonthesismaster'sprogramswhohavecompletedallotherrequirementsofthedegree exceptpreparingforandtakingthefinalmaster'sexam. EMS692ResearchProjectsinMathematicsandScienceEducation.1-3 F.S,Sum.Preq:ConsentofInstructor;ELP532orequivalent.Aprojectorproblemin researchineducationforgraduatestudents,supervisedbymembersofthegraduate faculty.Theresearchchosenonbasisofindividualstudents'interestsandnottobepartof thesisordissertationresearch. EMS693Master'sSupervisedResearch.1-9.ES.Preq:Master'sstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. EMS695 research.

Master'sThesisResearch.1-9.F,S.Preq:Master’sstudent.Thesis

EMS699Master'sThesisPreparation.1—3.F,S.Preq:Master'sstudent.For studentswhohavecompletedallcredithourrequirementsandfull-timeenrollmentfor themaster'sdegreeandarewritinganddefendingtheirtheses.



EMS703TeachingMathematicsandScienceinHigherEducation.3(3-0).S. Freq:EMS770,621or622,grad.standing,ConsentofInstructor.Examinationof collegiatemathematicsandscienceinstructionwithrespecttogoalsandobjectives. designofcoursesandcurricula.innovativeprogramsandfacilities.andmethodsand materialsforinstruction. EMS704CurriculumDevelopmentandEvaluationinScienceandMathematics. 3(3—0).S.Alt.Yrs.Preq:500-levelstatistics,PSY535,ConsentofInstructor.Critical studyofelementsofcurriculumdesignandtheoryinmathematicseducationandscience educationandexaminationofevaluationproceduresforassessingeducational innovations. EMS705EducationandSupervisionofTeachersofMathematicsandScience. 3(3-0).S.Alt.Yrs.Preq:EMS770or621or622.Criticalanalysisoftheories.programs andtechniquesdesignedtopromoteinterpersonalinteractionsleadingtomoreeffective teachingofscienceandmathematics. EMS712TeachingMathematicsinElementaryandJuniorHighSchool.. S,Sum,Alt.Yrs.Preq:EMS471orequivalent.Comprehensivestudyofteaching mathematicsinelementaryandjuniorhighschools.Majoremphasisonbuildingskillsin teachingarithmetic.elementaryalgebraandintuitivegeometry.Thoroughsearchof literaturerelativetomathematicscurriculaconducted,designingandsequencingof learningactivities,teachingmathematicalconceptsandrelationships,buildingskillin computation,readingmathematics,problemsolvingandmeasurement. EMS770FoundationsofMathematicsEducation.3(3-0).S.Preq:EMS471or equivalent.Thecurrentstatusofmathematicseducationwithspecialemphasisonstudy andcriticalanalysisofcurrentpracticesinmathematicsinstructionfromelementary schoolthroughcollege. EMS775FoundationsofScienceEducation..S,Alt.Yrs.Preq:EMS475or equivalent.Studyandanalysisofphilosophical,historical.sociological.politicaland economicfactorsaffectingscienceeducationinschoolsoftheUS.Implicationsfor scienceeducationofvariouslearningtheoriesalongwithmodelsforcurriculum developmentandprogramplanning.Criticalanalysisofcurrenttrends,issuesand problemsinscienceeducationintermsofmultipleperspectives. EMS777ImprovingClassroomInstructioninScience.3(3-0).S,Alt.Yrs.Preq: EMS475orequivalent.Applicationofmajorprinciplesofeducationandpsychologyto improvementofscienceteachinginelementary,middleandsecondaryschools.Emphasis oncriticalanalysisofresearchandthedevelopmentofresearch-basedclassroom applications.Goalsandobjectivesofscienceteaching,instructionalstrategies. developmentorselectionofsciencematerials,evaluationofachievementandelementsof adesirableclassroomclimate.
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EMS786TeachinginCollege.3(3-0).Sum.Focusondevelopmentofcompetencies toperformfundamentaltasksofacollegeteacheraswellasconsiderationofmorelong- rangetaskssuchascoursedevelopmentanduniversityresponsibilitiesofaprofessor.In additiontoattendinglecturesandothertypesofpresentations,studentsmakevideotapes oftheirteaching.developtests,designintroductorycoursesintheirteachingfieldsand considercurrentissuesrelatedtouniversityandcollegeteaching. EMS792SpecialProblemsinMathTeaching.3(3—0).F,S,Sum.Preq.‘EMS471or equivalent.In-depthinvestigationoftopicalproblemsinmathematicsteachingchosen fromareasofcurriculum.methodology,technology,supervisionandresearch. EMS794SpecialProblemsinScienceTeaching.3(3-0).RSSum.Preq:EMS476 orequivalentln-clepthinvestigationoftopicsinscienceeducationnotcoveredin existingcourses.Includescriticalanalysisofresearchandmayincludefieldwork.May beofferedonindividualbasisorasaclass. EMS802SeminarinMathematicsEducation.F,S.Preq.‘Departmentalmajoror ConsentofInstructor.In-depthexaminationandanalysisofliteratureandresearchina particulartopic(s)inmathematicseducation. EMS803SeminarinScienceEducation.2(2—0).F,S.Preq:Departmentmajoror ConsentofInstructor.In-depthexaminationandanalysisofliteratureandresearchina particulartopic(s)inscienceeducation. EMS821SpecialProblemsinMathematicsTeaching.1-3.F,S,Sum.Preq:EMS 471orequivalent.In-depthinvestigationoftopicalproblemsinmathematicsteaching chosenfromareasofcurriculum,methodology,technology,supervisionandresearch. EMS822SpecialProblemsinScienceTeaching.1-6.F,S,Sum.Preq:EMS476or equivalent.In-depthinvestigationoftopicsinscienceeducationnotcoveredinexisting courses.Includescriticalanalysisofresearchandmayincludefieldwork.Maybeoffered onindividualbasisorasaclass. EMS841PracticuminScienceandMathematicsEducation.1-6.F,S.Preq:EMS 770orEMS775.Supervisedpracticuminappropriatesettingsbothon-andoff-campus. Provisionforopportunityfordevelopment,implementationandevaluationinscienceand mathematicsinclinicalenvironmentunderfacultysupervision. EMS851InternshipinMathematicsandScienceEducation.3-9.ESSum.Preq: Ninehrs.ingrad.levelcoursesandConsentofInstructor.Utilizingtheparticipant— observerrole,requiredparticipationinselectededucationalsituationswithemphasis upondevelopmentofobservationalskills,abilitytorecordrelevantobservationsby meansofwrittenjournals,skillsinanalyzingexperiencesidentifyingcriticalincidents andprojectionofeventsandconsequences.Studentrequiredtodeveloppossible alternativecoursesofactioninvarioussituations,selectoneofthealternativesand evaluateconsequencesofselectedcourseofaction.



EMS885DoctoralSupervisedTeaching.[-3.FS.Preq'Doctoralstrident. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. EMS890DoctoralPreliminaryExam.[-9.ES.Preq:Doctoralstudent.For studentswhoarepreparingforandtakingwrittenand/ororalpreliminaryexams. EMS892ResearchProjectsinMathematicsandScienceEducation.1-3. ESSum.Preq.‘ConsentofInstructor;ELP532orequivalent.Aprojectorproblemin researchineducationforgraduatestudents,supervisedbymembersofthegraduate faculty.Theresearchchosenonbasisofindividualstudents'interestsandnottobepartof thesisordissertationresearch. EMS893DoctoralSupervisedResearch.19.ESPreq.Doctoralstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. EMS895DoctoralDissertationResearch.1-9.F.SPreq'Doctoralstudent. Dissertationresearch. EMS899DoctoralDissertationPreparation.[-3.F,S'.Preq.‘DoctoralstudentFor studentswhohavecompletedallcredithour,full-timeenrollment.preliminary examination,andresidencyrequirementsforthedoctoraldegree,andarewritingand defendingtheirdissertations. ENGLISH ENG110DevelopmentalEnglish.3(3—0).F,S,Sum.Creditisnotapplicabletoward graduationinanycurriculum.StudentsplacedinENG110mustreceiveagradeofSin ordertoadvancetoENG111.Developmentofbasicwritingskillsthroughsupervised writing,analyzedreadings,andself-paceddrills.Partsofspeech;principlesofspelling. capitalization,andpunctuation;vocabularystudy;compositionofsentences,simple paragraphs,andshortessays.Roleofinventionandrevisioninthewritingprocess. ENG(FLE)lllCompositionandRhetoric.3(3-0).F,S,SumStudentsmusttake thefreshmancompositioncoursesinsuccessionuntiltheycompletebothrequirements. TheymustreceiveatleastaC—in111inordertoadvanceto112.Introductionto elementsandstrategiesofargumentativewritingforcivicandacademicaudiences. Strategiesforgenerating,organizing,andrevisingtexts.Includesinstructioninlibrary researchmethods,useofevidence,andessayexams.Attentiontogrammarand conventionsofstandardwrittenEnglish.
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ENG(FLE)112CompositionandReading.3(3—0).F,SSum.Preq:C—orbetterin ENG111.Continuedstudyofelementsandstrategiesofargumentativevxritingfor academicaudiences,withattentiontotheconnectionsbetweencriticalreadingand writing.Analysisofargumentsfromdifferentdisciplines.Interpretation,analysis.and evaluationofasubstantialnumberofliteraryworks.Continuedinstructioninresearch anduseofevidence,andattentiontogrammarandconventionsofstandardwritten English. ENG113CompositionandReading.3(3-0).ESSum.Preq:gradeofCorbetter inENG111.ThiscompositioncourseservesstudentswithhighscoresontheSAT- VerbalandAdvancedPlacement(LanguageandComposition)tests.Studentsreadand writebothcivicandacademicargument.studyingtheelementsandstrategiesof argumentinbothcontexts.Theyalsoread.interpret,andwriteaboutimaginative literature.Libraryresearchisrequiredforatleastoneassignment.Studentswritea minimumofthirtytypewrittenpages.includingatleastsixseparate.full}dexeloped pages. ENG205StudiesinGreatWorksofWesternLiterature.3(3—0).FS.Sum Literarymasterpiecesfromtheclassicalperiodtothepresent.Emphasisonreadingfor understandingandenjoymentofbothworksthemselvesandtheculturalcontributionsto Westerncivilizationoftheperiodsfromwhichtheworksaredrawn.Includesworksby writerssuchasHomer.Sophocles.Dante.Chaucer.Shakespeare.Cervantes.Swift. Goethe,Austen,Flaubert,andWoolf. ENG206StudiesinDrama.3(3—0).ES.Selecteddramafromtheclassicalperiodto thepresent.Emphasisonreadingforenjoymentaswellasunderstandingtheoryand developmentoftragedy,comedy,andothermodesofdramaticexpression.Writerssuch asSophocles,Euripides,Shakespeare.Ibsen.andShaw.andcontemporaryplaywrights. ENG207StudiesinPoetry..F,SMainfeaturesofpoetrysuchastone. voice,form,diction,figurativelanguage.andsoundpatterns.Readingofpoetryfrom differentperiodswiththegoaloflearninghowtounderstand.appreciate.andanalyze differentkindsofpoems. ENG208StudiesinFiction.3(3-0).F,S.Sum.Representativeexamplesofnovels andshortstoriesfromdifferentperiods.emphasizingunderstandingandappreciationof fictionasagenre,aknowledgeofthefeaturesandtechniquesoffiction.andasenseof thedevelopmentofthegenre. ENG209IntroductiontoShakespeare.3(3-0).F,S.Doesnotsatisfi'requirements forEnglishmajor.Shakespearefornon-Englishmajors.Seventotenmajorplays. includingrepresentativecomedies,suchasTheTamingoftheShrew;histories.suchas RichardIII;tragedies,suchasHamlet;andromances.suchasTheTempest.



ENG210IntroductiontoLanguageandLinguistics.3(3—0).F,S.Preq:ENG112. Linguisticstheoryandmethod.TopicsincludetheEnglishsoundsystem,morphology, syntacticstructure,semantics,andhistoricalandcontemporarydialectvariation. Languageacquisition,languageandthebrain,andcomputerprocessingandhuman language. ENG214IntroductiontoEditing.3(3-0).F,S,Sum.Preq:ENG112.Basiceditorial skillswithawiderangeofpublications.Stylisticediting(conventionsofwrittenEnglish, consistency,effectivenessofsyntax,appropriatenessofdiction),substantiveediting (accuracy,legalissues,ethics),andproductionediting(layout,typography,electronic publicationprocessing).Introductiontoresourcessuchasstandardreferenceworksand professionalorganizations. ENG215PrinciplesofNewsandArticleWriting.3(3-0).F,S,Sum.Techniquesof writingnewsstoriesandfeaturearticles.Componentsofnewsworthiness,examinationof evidence,interviewtechniques,variedwritingstyles.Roleofnewspapersandjournalism inAmerica. ENG(FL)221LiteratureoftheWesternWorldI.3(30).F.Readingsfrom EnglishtranslationsofBiblical.Classical,Medieval,andEarlyRenaissanceliterature. includingworksbysuchauthorsasHomer.Plato.Virgil,Ovid,St.Paul.St.Augustine. MariedeFrance,andDante. ENG(FL)222LiteratureoftheWesternWorldII.3(3-0)S.Readingsfrom EnglishtranslationsofRenaissance,Neo—Classical.Romantic.andEarlyModern literature.emphasizingtheculturesofcontinentalEuropefromtheRenaissanceto1900. andincludingsuchauthorsasPetrarch.Erasmus,Rabelais.Machiavelli,Shakespeare, Moliere,Voltaire,Rousseau,Goethe,Flaubert,Tolstoy. ENG(FL)223ContemporaryWorldLiteratureI.3(3—0).F.Twentieth—century literatureofsomeofthefollowingcultures:Russian,EasternEuropean,Westem European,LatinAmerican.Canadian,Australian. ENG(FL)224ContemporaryWorldLiteratureII.3(3-0).S.Twentieth—century literatureofsomeofthefollowingcultures:Asian,Arabian,African.Caribbean,Native- American. ENG246LiteratureoftheHolocaust.3(3-0),S,Alt.Yrs.Fictionaland nonfictionalversionsoftheHolocaust.focusingonthemesofsurvival,justice,theology, andthelimitsofhumanendurance. ENG248SurveyofAfrican-AmericanLiterature.3(3—0).F,S.African-American writinganditsrelationshipstoAmericancultureandhistory.Coverssuchwritersas Wheatley,Douglass,Chesnutt,Dunbar,DuBois,Hughes,Hurston,Wright.andMorrison.
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ENG251MajorBritishWriters.(3—0).F,S,Sum.Creditwillnotbegivenforboth ENG251andeitherENG261or262.SignificantBritishauthorschosenfromamong suchfiguresasChaucer,Shakespeare,Milton,Swift,Pope,Austen,Wordsworth, Coleridge,Tennyson,Browning,Bronte,Dickens,Joyce,Eliot,Woolf,andYeats. ENG252MajorAmericanWriters.3(3-0).F,S,Sum.Creditwillnotbegivenfor bothENG252andeitherENG265or266.SignificantAmericanauthorschosenfrom amongsuchfiguresasFranklin,Emerson,Thoreau,Hawthorne,Melville,Douglass, Stowe,Whitman,Dickinson,Twain,James,Frost,Faulkner,Hemingway,andMorrison. ENG260IntroductiontoLiteraryStudy.3(3-0).F,S,Sum.Preq:ENG112. Introducesfundamentalquestionsinliteraryhistoryandcriticaltheory.Emphasizes criticalreadingskillsandpreparesstudentsforthekindsofcourses-surveys,genre courses,authorcourses,problem-basedcourses-thatarepartoftheEnglishmajor. Paperspreparedusingstandardwordprocessingprograms. ENG261EnglishLiteratureI.3(3-0).F,S,Sum.AsurveyofEnglishliteratureto 1660.includingOldEnglish,MiddleEnglish.andRenaissancewriting,focusingonsuch centralauthorsasChaucer,Spenser,Marlowe,Shakespeare,Jonson,Donne,andMilton. ENG262EnglishLiteratureII.3(3—0).F,S,Sum.AsurveyofEnglishliterature from1660tothepresent.Poetry,fiction,dramaandintellectualprosebysuchcentral writersasDryden,Pope,Swift,Johnson,Wollstonecraft,Wordsworth,Keats,Shelley,BrontU.Carlyle.Tennyson,Browning,Yeats,Woolf,JoyceandEliot. ENG265AmericanLiteratureI.3(3—0).F,S,Sum.AsurveyofAmericanliterature fromthebeginningstotheCivilWar,includingsuchcentralauthorsasEdwards, Franklin.Irving,Emerson,Hawthorne,Melville,Poe,Stowe,Douglass,Thoreau,and Whitman. ENG266AmericanLiterature11.3(3-0).F,S,Sum.AsurveyofAmericanliterature fromtheCivilWartothepresent,includingsuchcentralauthorsasWhitman,Dickinson, Twain,James,Crane,Wharton,Frost.Eliot,Hemingway,Hurston,Faulkner,Wright, O'Connor.andMorrison. ENG282IntroductiontoFilm.3(2—2).F,S.Examinationofbasicfilmtechniques andbasicmethodsoffilmanalysis.Emphasisonunderstandingandappreciatingfilmasa majorartform. ENG283IntroductiontoAmericanFolklore.3(3-0).S.Principaltypesof folklore;fieldworkincollectingandassimilatingmaterialfromvariouscultural traditions.EmphasisonAmericanfolkloreanditsorigins. ENG288FictionWriting.3(3-0).F,S.Experienceinwritingshortprosefiction. Classcritiquingofstudentworkandinstructionintechniquesoffiction.



ENG289PoetryWriting.3(3-0).ES.Experienceinwritingpoetry.Class critiquingofstudentworkandinstructionintechniquesofpoetry. ENG298SpecialProjectsinEnglish.1-3.F,S,Sum.Faculty—guidedindependent study.orcoursesonspecialtopicsdeterminedbydepartmentalinterestorneed. ENG(WGS)305WomenandLiterature.3(3-0).S.Nineteenth—andtwentieth- centurywomens'literature.asshapedbytheintersectingandcompetingclaimsofgender, race,sexuality,andculture.Focusonfiction.accompaniedbycriticalreadingsfrom Americanstudies.feministliterarycriticism,andpostmoderntheory. ENG314TechnicalDocumentDesignandEditing.3(3-0)F,S,Sum.Preq:ENG 21-1.Layoutanddesignprinciplesforwrittendocuments;desktopbuilding;legibility. readabilitytesting;conventionsofproposals.instructions.andreports;basicsoftechnical editing:usage.vocabulary,stylemanuals.editingmathematicalequations.graphs, tables. ENG315AdvancedNewsandArticleWriting.3(3-0)S.Preq:ENG215. Advancedworkinwritingnewsstories,profiles,features.andinvestigativestories. Includesanalysisandcriticalreadingofprintmedia.Assumesthoroughknowledgeof APstyleandrudimentsofnewsandfeaturewriting. ENG(COM)321SurveyofRhetoricalTheory.3(3-0)FPreq:COM201or permissionofinslruclor.Principlesofrhetoricaltheoryfromitsclassicaloriginsthrough themodernperiodtothepresenttime.Keyconceptsandtheoriesthatprovideacritical understandingoftheprocessesofpersuasivesymboluse. ENG322AdvancedCompositionandRhetoric.3(3—0).F,S,Sum.Preq:Junior standing.Classicalandmodernviewsofrhetoricandpsychologicalandsocialaspectsof writing.Variedpracticeinwriting;assignmentswithdifferentaudiences.aims,contexts, andconventions. ENG323WritingintheRhetoricalTradition.3(3-0).ESSum.Preq:ENG112.A writingcoursebasedonthestudyofrhetoric.Readingsontheprinciplesofintervention, arrangement,andstyle;analysisofwrittentexts;writingofpersuasivetextsforavariety ofaudiencesandpurposes. ENG324ModernEnglish.3(3-0).F,S.Preq:ENG11],ENG112,ENG210.Study ofModernEnglishatthesentencelevel.Analysisofgrammaticalstructure. ConsiderationoflanguagevariationinEnglish. ENG326HistoryoftheEnglishLanguage.3(3—0).F,S.Preq:ENG112. DevelopmentoftheEnglishlanguagefromitsIndo-Europeanoriginstothepresent. Emphasisonhistoricalandcomparativelinguisticmethodologyandonchangesinsound, syntax,andmeaning.
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ENG327LanguageandGender.3(3-0)SPreq.ENG111,ENG112Introduction totheuseoflanguagebymenandwomen.ResearchinLinguisticsandWomen'sStudies addressingissuessuchastheacquisitionofgender-differentiatedlanguage.genderand conversationalinteraction,sexisminlanguage.genderissuesinsociety.andthe relationshipbetweenlanguage.gender.andothersocialconstructs(e.g..class.culture. andethnicity). ENG328LanguageandWriting.3(3-0)S.Preq:ENG112Studyoflanguage structure;specificattentiontodifferencesbetweenspokenandwrittenlanguage:print conventions;erroranalysis;andtheapplicationoflinguisticstorhetoricandcomposition. Analysisofavarietyofgrammaticalapproaches;howtoevaluategrammartextbooksand compositions.IntendedforEnglishEducationmajors.Creditwillnotbeawardedfor bothENG328andENG324. ENG331CommunicationforEngineeringandTechnology.3(30).FS,Sum. Preq:Juniorstanding.Creditisnotallowed/0rmorethan0118ofEVG331.ENG332, andENG333.Writtencommunicationinindustrialandtechnicalorganizations. emphasizinginternalcommunicationwithmanagersandtechnicalpersonneland includingexternalcommunicationwithregulators.vendors.andclients.Intensixe practiceinwriting;relationshipofwritingtooralandvisualcommunication.Forstudents inengineeringandotherprimarilytechnologicalcurricula. ENG332CommunicationforBusinessandManagement.3(3-0)ESSumPreq‘ JuniorstandingCreditisnotallowedformorethanoneofENG331,ENG332,and ENG333.Writtencommunicationinbusinessandpublicorganizations.includingboth internalcommunication(suchasinstructions,policies.managementreports)andexternal communicationwithclients.vendors,andpublics.Intensivepracticeinwriting: relationshipofwritingtooralandvisualcommunication.Forstudentsinbusinessand management-relatedprograms. ENG333CommunicationforScienceandResearch.3(3-0).F.S.Preq:Junior standing.CreditisnotallowedformorethanoneofENG331,332,and333.Written communicationinscientificandresearchcontexts.emphasizingrelationshipbetween researchandwritinginproblemformulation,interpretationofresults.andsupportand acceptanceofresearch.Intensivepracticeinwriting;relationshipofwritingtooraland visualcommunication.Forstudentswhoplancareersinscientificresearch. ENG349AfricanLiteratureinEnglish.3(3-0).S.AnglophoneliteratureinAfrica. EmphasisontherelationshipbetweentheAfricanworld-viewandliteraryproductionand thepersistenttrendbyAfricanwriterstoconnectliteraturewithpolitics.Writerssuchas Achebe,Ngugi,Soyinka,andSerote.



ENG350InternshipinWritingandEditing.3(1-10).F,S.Preq.’ENG215,ENG 314.DirectedworkexperienceforEnglishmajorsincludingwork-sitementoringand evaluation.Departmentsupervisionincludescourseworkdirectedtowarddesigning employmentapplicationmaterials,developingaportfolioofprofessionalwork,and readingtheliteratureonworkplacesocialization. ENG362TheBritishNovelofthe18thCentury.3(3-0).S.Emphasizesmajor novelistssuchasDefoe.Richardson,Fielding,Sterne,andAusten. ENG363TheBritishNovelofthe19thCentury.3(3-0).F.Emphasizesmajor novelistssuchasDickens,Trollope,theBrontes,Eliot.andHardy. ENG(COM)364HistoryofFilmto1940.3(3-0).F.Freq:Juniorstanding. Technologicaldevelopmentsandaestheticmovementsthatshapedcinemaproduction anddirectionfromthebeginningoftheindustryto1940.Evolutionincamera movement.editing.soundstoryline.andthedocumentary.Risetoprominenceofthe Hollywoodstudiosystemsandthecontributionsofforeignfilmmakers. ENG368AmericanPoetryto1900.3(3-0).S.Prat].ENG11].ENG113 Americanpoetry\yritteninEnglishfromthecolonialperiodto1900.Dmelopmcntof stylesandthemesinrelationtohistoricalcontext.EmphasisonpoetssuchasBradstreet. Taylor.Wheatley.Poe,Sigourney.Emerson.LongfellowWhitman.Dickinson.and Robinson. ENG369TheAmericanNovelofthe19thCentury.3(3—0).F.Majornovels illustratingthedewlopmentofAmericanfictionfromRomanticismtoRealismand Naturalism.WorksbysuchwritersasBrown.Cooper.Hawthorne.Stowe.Melville. Twain.Howells.James.Norris.Crane.Chopin.andDreiser. ENG370EarlyTwentieth—CenturyFiction.3(3-0)S.AllYrs.Preq'ENG 111undENG112:orENG115Studyofnarrathefictionwrittenduringthefirsthall‘of thetwentiethcentury.Typicalsubjects:James.Conrad.Stein.Hemingway,Woolf. Faulkner.Hurston.Wright.Beckett. ENG371LateTwentieth-CenturyFiction.3(3(1).S,.411.Yrs:Studyofnarrativc fictionxxrittenduringthesecondhalfofthetwentiethcentury.Typicalsubjects:Beckett. O'Brien.Vtelty.O'Connor.Naipaul.LeSsing.Gordimer.Morrison.Rushdie.DeLillo. Pynchon.McCarthy. ENG372EarlyTwentieth-CenturyPoetry.3(3-0)F,All.Yrs.Studyofpoetry writteninEnglishduringthefirsthalfofthetwentiethcentury.Typicalsubjects:Hardy. Robinson.Yeats.Eliot.Pound.H.D..Williams.Hughes.Moore,Stevens.
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ENG373LateTwentieth-CenturyPoetry.3(3-0).F,Alt.Yrs.Studyofpoetry writteninEnglish'duringthesecondhalfofthetwentiethcentury.Typicalsubjects: Auden,Lowell,Larkin,Olson,Heaney,Plath,Ginsberg,Smith,Ashbery,Rich,Brooks, Walcott,Lorde. ENG(COM)374HistoryofFilmFrom1940.3(3-0).S.Preq:Juniorstanding. Technologicaldevelopmentsandaestheticmovementsthathaveshapedcinema productionanddirectionfrom1940tothepresent.Evolutionincameramovement, editing,sound,storyline,andthedocumentary.Post-wardeclineandre-emergenceofthe Hollywoodfilmindustryandthecontributionsofforeignfilmmakers. ENG376ScienceFiction.3(3-0).F,S.Preq:ENG111,ENG112.Representative worksofsciencefiction.Emphasisonworkswritteninthetwentiethcentury,withsome attentiontothehistoryanddevelopmentofthegenre. ENG377Fantasy.3(3—0).ES.Representativeworksinthegenreoffantasy. Emphasisonworksof19thand20thcenturies.AuthorssuchasCarroll,Lewis,Tolkien, Borges.LeGuin,andGardner. ENG380ModernDrama.3(3—0).F.Majorplaysandplaywrightsfromlbsento Pinter.includingatleastsomeofthefollowing:Strindberg,Chekhov,Shaw,O'Neill. Hellman.Pirandello.Brecht.Williams,Miller.Albee. ENG381SpecialTopicsinModernDrama.3(3—0).F.Preq.‘ENG111andENG 112."orENG113.Varioustopicsinmodemdramcoveringdifferentcultures.issues,and theatricalpracticeswithinthelast100years.ModernAmericandrama.modemBritish drama.modemWorldDrama.andEuropeantheatrefromWorldWarlltothepresent. ENG382FilmandLiterature.3(22).1".Waysofadaptingliteraryworkstofilm form.Similaritiesanddifferencesbetweenthesetwomedia.Emphasisonthepractical artofn‘ansformingliteratureintofilm.Attentiontotheimpactoffilmuponliterature ENG383FolkloreandLiterature.3(30).F.Relationshipsbetweentraditional cultureandmittenliterature.Genretheory;interchangesbetweenprintmediaandoral tradition;natureofplot.character,andforminWesternandnon—Westerncultural traditions;performancetheory.InfluenceofregionaltraditionsandAmericanliterature. ENG384FilmTheory.3(30).EPreq.‘ENG282.Surveyofcriticalapproaches tofilmart.Applicationoftheoreticalparadigmsformalist.realist.psychoanalytic. feminist.poststructuralistwtoindividualfilms.genres.nationalcinemasanddirectors. ENG385BiblicalBackgroundsofEnglishLiterature.3(3-0).F,Alt.Yrs. InfluencesoftheBible-principalfomis,genres.andtexts-onmajorEnglishandAmerican writerssuchasMilton.Spenser.Melville.Eliot,andFaulkner.



ENG390ClassicalBackgroundsofEnglishLiterature.3(3-0).S.Literatureofthe ancientWesternworldanditsinfluenceonEnglishandAmericanwriting,Emphasison theconnectionsbetweenthetwobodiesofliterature.CoverssuchwritersasPlato. Horace,Virgil,andSt.Augustine. ENG(FL)394StudiesinWorldLiterature.3(3-0).F,S.Studyofasubjectin worldliterature;forexample.Africanliterature,Asianliterature.Hispanicliterature,East Europeanliterature,comedy.theepic,thelyric,autobiography,theFaustlegend,or metamorphosis.Subjectsvaryaccordingtoavailabilityoffaculty.ReadingsinEnglish translation. ENG398ContemporaryLiteratureI(1900to1940).3(3-0).FBritishand Americanliteraturefrom1900toWorldWarII,withrepresentativeauthorssuchas Conrad,Yeats,Eliot.Joyce.Woolf,Faulkner,Shaw.Stein.O'Neill.andWright.For comparativepurposes,continentalauthorssuchasKafkaandMann. ENG399ContemporaryLiterature11(1940toPresent).3(3-0).S.Literature fromWorldWarIItothepresent,withrepresentativeauthorssuchasMurdoch,Beckett. Nabokov.Ginsberg.Achebe,Fuentes.Kundera.Naipaul.andMorrison. ENG400AppliedCriticism.3(3-0).FPreq.‘MajorsinLTN;seniorstanding; formaladmissiontothemethodsandstudentteachingcourses.Coreq:EC!450Types andmethodsofliterarycriticismdesignedspecificallyforstudentsintendingtoteach Englishinhighschool. ENG(ECI)405LiteratureforAdolescents.3(3-0)FPreq:Juniorstandingor aboveThehistory,types.andcharacteristicsofliteratureforadolescents.Emphasizes readingandanalyzingtheliteraturebyexploringthethemes.literaryelements,and rationaleforteachingliteratureforadolescents.Addresseswaysinwhichthisliterature canbeintegratedandimplementedinEnglish/LanguageArtscurriculum. ENG(FL)406Modernism.3(3-0).FPreq.ENG111andENG112.orENG113. lntemationalModernistmovementinliterature,fromitsnineteenth-centuryoriginstoits culminationintheearlytwentiethcentury.Definitionsofmodernity.asembodiedina varietyofgenres.PlacementofModernisttextswithinavarietyofculturesthatproduced them. ENG(FL)407Postmodernism.3(3-0).S.Preq:ENG111andENG112;orENG 113.LiteraryexpressionsofPostmodernism,fromitsoriginsintheModernistmovement throughitsculminationinthelaterdecadesofthetwentiethcentury.Definitionsof postmodemity.asembodiedinavarietyofgenres.PlacementofPostmodemisttexts withinavarietyofculturesthathaveproducedthem.
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ENG(COM)41]RhetoricalCriticism.3(3-0).S.Rhetoricalanalysisofpublic speeches,socialmovements.politicalcampaigns.popularmusic,advertising.and religiouscommunication.Neo-Aristoteliancriticism.movementstudies,genrecriticism. dramatisticanalysis,contentanalysis.fantasythemeanalysis. ENG417EditorialandOpinionWriting.3(3-0).S.Preq'ENG214.ENG215. Discussingandwritingnewspaperandmagazineeditorials.withaddedattentiontoother formsofopinioninprint,suchascolumnsandbooksandmusicreviews. ENG420MajorAmericanAuthor.3(3-0).F.Intensivestudyofthewritingsof one(ortwo)Americanauthor(s).Developmentsacrossthecareer.relationshipsbetween thewritingandthelife,thewriter‘sparticipationinacultureandanhistoricalmoment. Samplesubjects:EmersonandThoreau,Melville.Whitman.StovyeandDouglass. Dickinson,Twain.JamesandWharton.Frost,O'Neill.FitzgeraldandHemingway. Faulkner,HurstonandWright.O'Conner.Morrison. ENG421ComputerDocumentationDesign.3(3—0).FPreq:EAG314.331.332 orENG333.Theoryanddesignofdocumentationforcomputerhardwareandsoftware. includinguserguides,referencemanuals,quickreferenceguides.tutorials.online documentation.andCD-basedmediadelivery.Traininginaltemativedocumentation testingprocedures.usabilitytesting,andcollaborativerevision. ENG422WritingTheoryandtheWritingProcess.3(3-0).F,S.Preq:ENG112; Jr.standing.Theoryandresearchontheprocessesandcontextsofwrittendiscourse: cognitive.socio-cultural,educationalperspectives;reflectiveandresearch-basedaccounts ofthewritingprocess;analysisofdiscoursecontextsandcommunities. ENG425AnalysisofScientificandTechnicalWriting.3(3-0)S.Preq.’ENG31-1 331,332.333.Theroleofcommunicationinthecreationofscientificknowledgeand technicaldesignsandartifacts;methodsofanalyzingtextsandofstudyingtheircreation anduse;relationshipsbetvyeenwritingandotherformsofcommunication.Fieldresearch inascientificortechnologicalsetting. ENG426AnalyzingStyle.3(3-0).ES.Preq.ENG260.Developmentofagreater understandingofandfacilitywithstyleinwrittendiscourse.Theoriesofstyle.stylistic features;methodsofanalysis,imitation. ENG433Screenwriting.3(3-0).S,Alt.Yrs.Preq:6credithoursfromcoursesin writingformedia,creativewriting,orFilmStudies.Writingforfilms.storyplanning. characterdevelopment,communicatinginformation,buildingscenes.relationships betweenscriptandcinematicdimensions.workingwithstudiosandeditors. ENG43917th-CenturyEnglishLiterature.3(3-0).S.Worksofmajornondramatic literaryfiguresinEnglandduringtheperiod1600-1700.suchasDonne.Jonson,Herbert. Marvell,Bacon,andBrowne.



ENG448African—AmericanLiterature.3(3—0).S.Preq:Juniorstanding.Survey ofAfrican—AmericanliteratureanditsrelationshipstoAmericanculture.withan emphasisonfictionandpoetrysince1945.WriterssuchasBontemps.Morrison,Huston. Baldwin.Hayden.Brooks.Naylor,Harper.andDove. ENG449l6th-CenturyEnglishLiterature.3(3—0).FNondramaticproseand poetryofthesixteenthcentury.withconsiderationofliterarytypesandmovements. Emphasisonmajorauthors.includingSidneyandSpenser. ENG451Chaucer.3(3-0).F.S.IntroductiontothestudyofChaucerthroughan intensivereadingofTheCanterburyTales. ENG452MedievalBritishLiterature.3(3-0).S.Readingsintherichpoetic. thematic.andgenericdiversityofMedievalBritishliterature.Representativeselections fromromance,dream~vision.allegory,fabliau,lyric,chronicle,saint'slife,satire.in historicalandculturalcontexts.PriorknowledgeofMiddleEnglishunnecessary. ENG453TheRomanticPeriod.3(30).FEmphasisonthemajorpoetryofBlake. Wordsworth,Coleridge,Byron.Shelley.andKeats.withselectedreadingsfromother poets.prosewriters.anddramatistsoftheperiod. ENG462lBth-CenturyEnglishLiterature.3(3-0).F.MajorfiguresinEnglish literaturebetween1660and1790.Worksstudiedinrelationtosocial,cultural,political. andreligiousdevelopments.EmphasisonwriterssuchasDryden.Swift.Pope.Johnson. ENG463TheVictorianPeriods.3(3-0).F,S.MajorBritishpoetsandselected prosewritersstudiedagainstthesocial.economic,scientific.andtheologicalbackground oftheVictorianperiod. ENG464BritishLiterature,1900-1945.3(3—0).5.Alt.Yrs.Varietyofwritingsby BritishauthorsbetweenthedeathofQueenVictoriaandtheendofWorldWar11. Typicalsubjects:Hardy,Conrad,Shaw.Yeats,Forster,Joyce,Lawrence.Eliot.Woolf, Beckett. ENG465BritishLiterature,Since1945.3(3-0).S,All.Yrs.Studyofavarietyof writingsbyBritishauthorssinceWorldWar11.Typicalsubjects:Beckett.O'Brien. Orwell,Lessing.Murdoch.Rhys.Auden.Larkin,Osborne.Rushdie. ENG468AmericanRomantics.3(3-0)F.MajorAmericanwritersfrom1825to 1865.Relationshipbetweenliterarydevelopmentsandsocialchange.Emphasisonsuch writersasEmerson.Hawthorne.Cooper,Poe.Melville.Douglass,Stowe.Thoreau.and Whitman. ENG469AmericanRealismandNaturalism.3(30)S.MajorAmericanwriters from1865to1914.WithemphasisonnovelistssuchasTwain.James.Howells.Chopin. andDreiser.
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ENG470AmericanLiterature,1914-1945.3(3-0).F,Alt.Yrs.Varietyofwritings byUS.authorsfromWorldWarItoWorldWar11.Typicalsubjects:Stein,Adams, Anderson.Williams.Cullen,HildaDoolittle.Faulkner,Hurston,Hemingway,Fitzgerald, Frost.O'Neill. ENG471AmericanLiterature,Since1945.3(3—0).F,Alt.Yrs.Studyofavariety ofwritingsbyUS.authorssinceWorldWar11.Typicalsubjects:Ellison,Lowell. Williams.Welty,Bellow.Baldwin,O'Conner,Barthelme,Albee,Mailer,Ashbery. Morrison.McDermott.DeLillo. ENG475Literature,theArts,andMassCulture.3(3—0).F,S,Areviewofthe debateregardingartandmassculture.withattentiontorecentdevelopmentsincultural theoryandpractice. ENG476SouthernLiterature.3(3-0).F.LiterarytraditionsoftheSoutheastern UnitedStatesfromcolonizationthroughthepresent,includingstudyofsuchmajor writersasByrd,Jefferson,Simms,Poe,Douglass,Twain,Chesnutt,Glasgow,Hurston, Tate.Wolfe.Faulkner,Warren.Wright,Welty.Williams,O'Conner,Percy.andLee Smith. ENG486Shakespeare,TheEarlierPlays.3(3-0).F.Preq:ENG112. Shakespeare‘smajorworksbefore1600withemphasisonhisdevelopmentasa playwright. ENG487Shakespeare,TheLaterPlays.3(3-0).S.Preq:ENG112.Shakespeare's majorworksafter1600withemphasisonhistragediesandthelateromances. ENG488AdvancedFictionWriting.3(3—0).F,S.Preq:AgradeofBorbetterin ENG288or289,0rdemonstratedcompetenceincreativewriting.Workshopincreative writingforthestudentwithdemonstratedunderstandingofthebasictechniquesof writingprosefiction. ENG489AdvancedPoetryWriting.3(3-0).S.Preq:AgradeofBorbetterin ENG288or289,ordemonstratedcompetenceincreativewriting.Workshopincreative writingforthestudentwithdemonstratedunderstandingofthebasictechniquesof writingpoetry. ENG490StudiesinMedievalLiterature.3(3-0).F.Preq:ENG111and112or 113;ENG261.Topics(inrotation)inmedievalEnglishandcontinentalliterature,such asArthurianlegendandliterature;womeninmedievalsocietyandliterature;theselfin thelateMiddleAges.Focusonspecialareasofinterest,withattentiontoculturaland historicalbackgroundsandcontemporaryscholarship.SometextsinMiddleEnglish, someintranslation;nopriorknowledgeofMiddleEnglishneeded.



EG491HonorsinEnglish.3(3—0).Preq:OpenonlytoEnglishmajors IntensivecourseorindependentstudyprojectdesignedasoneportionoftheHonors PrograminEnglish.Subjectvaries. ENG492SpecialTopicsinFilmStylesandGenres.3(2-2).S.Criticalapproaches tofocusedfilmtopicsinvolvingfilmgenres,directorialstyles.ortrendswithinanational cinema.Topicswillvaryfromsemestertosemester. ENG493SpecialTopicsinFolklore.3(3-0).S.Topicsandgenresinfolklore,such asFolktaleandLegend,FolkloreandReligion,African‘AmericanFolklore.Topicswill varyfromsemestertosemester. ENG494SpecialTopicsinLinguistics.3(3—0).S.Preq:ENG112;6credithours linguistics.(Mayberepeatedforcreditwithnewtopic.)Methodologyandanalysiswithin variousbranchesoflinguistics,e.g.syntax,semantics,computationallinguistics, phonology,dialectology,historicallinguistics,discourseanalysis.Examinationoftopic's basicmethods,controversialissues,analysisoflinguisticdata.Projectsmayinclude novelanalysesofEnglishconstructions,parsingprograms,fieldworkreports. ENG495SeminarinWritingandEditing.3(3—0).F,S.Preq:Seniorstandingin LWE.Appliesprinciplesandexperiencesgainedinpreviousstudytopracticalproblems andprojectssuchasdocumentdesignandproduction,documenttesting,professional ethics.literacyeducation,andstyleanalysisandevaluation. ENG496SeminarinLiteraryCriticism.3(3—0).F,S.Preq:9hoursofliteratureat the300levelorabove.Introductiontotheoreticalandappliedcriticismofliterature, primarilyforEnglishmajorsandminors.MayincludetraditionaltheoryfromPlatoand AristotletoNewCriticism,aswellascontemporarypsychoanalytical,social,historical, andlinguisticapproachestoliterature. ENG(FL)497SeniorSeminarinWorldLiterature.3(3-0).S.JuniororSenior standing.Rotatingtopicsinworldliterature,includingtreatmentofmaterialsfrommore thanonecultureandincludingconsiderationofthesubject'stheoreticalor methodologicalframework.ReadingsinEnglish(originallanguagesencouragedbutnot required). ENG498SpecialTopicsinEnglish.1-6.F,S,Sum.Preq:SixhoursinENGabove the100level.Directedindividualstudyorexperimentalcourseofferingsinlanguageor literature.Individualstudyarrangedthroughconsultationwithfacultymemberand DirectorofUndergraduateStudies.
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ENG508UsabilityStudiesforTechnicalCommunication.3(30).S.Preq,ENG 517.AdvancedStudyofusabilityinspection,inquiry,andtestingtheoriesandpractices relatedtoinstrumentalandinstructivetexts(i.e..computer—related.legal,medical. pharmaceutical,financial,etc).Practicalexperiencetestingavarietyoftextsusing severaltestingmethods,includingcompletionofasubstantial.lab-basedusabilitytest. Forstudentsplanningcareersintechnicalcommunication,humanfactors.software design,andmultimediadesign. ENG509OldEnglishLiterature.3(3-0).S.Alt.Yrs,StudyofOldEnglish languagewithselectionsfromimportantpoemsincludingBeowulf.Examinationofthe poetryinthelightofvariousmodemcriticalapproaches. ENG510MiddleEnglishLiterature.3(30).S,All.YrsStudyofmajorworksof medievalEnglishliterature(exclusiveofChaucer'sCanterburyTales)inhistorical context,asreflectionsofandinfluencesonsocialandculturalchange.Includesworks suchasSirGawainandtheGreenKnight,Pearl,Langland‘sPiersPlovnnanandMalory's Morted'Anhur. ENG511TheoryandResearchinComposition.3(3—0).Researchandscholarship incompositionandtheteachingofwriting.Majortheoreticalperspectives(suchas expressive,social,cognitive,feminist),currentissues(suchasaudience.invention, revision,evaluation)andvariousresearchmethods. ENG512TheoryandResearchinProfessionalWriting.3(3—0)FCoreq.ENG 666.Introductiontoresearchandscholarshipinprofessionalwritingandwritinginthe workplace.Majortheoreticalperspectivesforstudyingwriting;currentissues(suchas usability,readability,collaboration,gender,authorship);andvariousresearchmethods. ENG513EmpiricalResearchinComposition.3(3-0)S.Readingandevaluation ofempiricalresearchinwrittencomposition:guidedpracticeinqualitativeand quantitativemethods.Basicprinciplesofresearch:problemdefinition.researchdesign andstatisticalanalysis,descriptionandassessmentofwrittenproductsandprocesses. ENG(COM)514HistoryofRhetoric.3(3-0).S.Contemporaryrhetoricaltheory anditsdevelopmentfromclassicalrhetoric;emphasisondifferencesbetweenoraland writtencommunicationandtherelevanceoftraditionaltheorytopurposesandconstraints ofwriting.Specialattentiontocurrentissues:revivalofinvention.argumentationand truth,contributionsofresearchincomposition. ENG515RhetoricofScienceandTechnology.3(3—0),S.Therelationshipsamong rhetoric,scientificknowledgeandtechnologicaldevelopmentandofchangesinhow theserelationshipsunderstoodhistorically.Practiceincriticalanalysisofscientificand technicaldiscourse.Considerationofscientificandtechnicallanguageandofpublic controversyconcerningscienceandtechnology.



ENG(COM)516RhetoricalCriticism:TheoryandPractice.3(3-0).F.Preq: COM321or411orENG514or515.Development,achievements,limitationofmajor criticalmethodsinthe20thcentury,includingneo-Aristotelian,generic.metaphoric, dramatistic,feminist,social-movement,fantasy—themeandpostmodernapproaches. Criticismofpoliticaldiscourse,institutionaldiscourse.discoursesoflaw.medicine, religion,education,science.themedia.Relationsbetweenrhetoricalandliterary criticismandotherformsofculturalanalysis. ENG517AdvancedTechnicalWriting,EditingandDocumentDesign.3(2-1).F Preq:ENG314.Advancedstudyofdocumentdesign,technicaleditingandusability. Forstudentsplanningcareersastechnicalcommunicators. ENG518PublicationManagementforTechnicalCommunicators.3(2—1).S. Preq.ENG517.Advancedstudyofpublicationandteammanagementissuessuchas staffing,scheduling.cost-reductionandsubcontracting.Forstudentsplanningcareersas technicalcommunicators. ENG519OnlineInformationDesignandEvaluation.3(3—0).F.S.Preq:ENG 521.Planning,collaborativelywriting,revising,andlinkingonlineinformationusing workstation-basedtechnology.Theoryandpracticeofhuman-computerinteraction. Prototypedesignofanonlinepublishingandinformationdeliverysystem.Exposureto theInternetasaresearchtool.ExplorationofMosaic,Listservers,Multi-User Domains(MUDs),BulletinBoards,andE—Mailsystemsinthetransformationofwaysof reading,researchandcommunication ENG520ScienceWritingfortheMedia.3(3-0).F.Coverageofthreeareas:how towritesciencearticlesforavarietyofmassmedia,howtominkcriticallyabouthow massmediacoverscience,andhowtothinkcriticallyaboutscienceitself.Preparation forcareersnotonlyinmassmedia,butalsoinscientificandtechnologicalorganizations. ENG521ModernEnglishUsage.3(2-1).F,Alt.Yrs.Preq:ENG524.Analysisof what“usage”means,alookattheshapingofattitudesaboutEnglishinthetwentieth centuryandtheserviceoflanguageduringthatperiodtoformsocialgroups.Attentionto thetransmissionoftheseattitudesandtotheroleoftheschoolsinthattransmission. ENG522LinguisticsandLiteracy.3(3-0).S.Preq.‘Onecourseinlinguisticsor reading.Focusontwo—wayrelationshipbetweenlinguistictheoryandliteracy. Metalinguisticawarenessandacquisitionofliteracy.orthographyandphonology,oralvs. writtenlanguage,oralvs.literatecultures.andmetalinguisticassumptionsinlinguistic theory. ENG523 Field-initiatedresearch. sociolinguisticissuesrelatedtolanguagevariationandchanges. quantitativemethodsofanalysis.

LanguageVariationResearchSeminar.3(30).S.Preq.‘ENG525.

Groupandindividualresearchtopicsfocusedoncurrent

Ethnographicand
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ENG524IntroductiontoLinguistics.(3-0).F.Preq:Grad.standingor12hrs.in ENG.Introductiontotheoreticallinguistics,especiallyforstudentsinlanguage,writing andliteraturecurricula.Phonology,syntax,semantics,historyoflinguistics;relationof linguisticstophilosophy,sociologyandpsychology;applicationoftheorytoanalysisof texts. ENG525VarietyinLanguage.3(3—0).S.Preq:Grad.standingor12hrs.inENG. Languagevariationdescription.theory,methodandapplication;focusonregional,social, ethnicandgendervarieties;sociolinguisticanalysis,basicdiscourseanalysis. ENG526HistoryOftheEnglishLanguage.3(3—0).F,All.Yrs.Asurveyofthe growthanddevelopmentofthelanguagefromitslndo-Europeanbeginningstothe present. ENG527CriticalDiscourseAnalysis.3(3-0).F.Pragmatic,discourse-analyticand sociolinguistictheories;applicationofmethodsanalysistodifferentvarietiesoftext; particularemphasisonliterarytext. ENG528LanguageChangeResearchSeminar.3(3-0).S,A1t.Yrs.Preq.‘ENG 526.StudyofEnglishdevelopmentandEnglishdialects;processesoflanguagechange; historicallinguisticmethodology;fieldresearch;languagevariationandchange. ENG52916th-CenturyNon-DramaticEnglishLiterature.3(3-0).F.Proseand poetryoftheEnglishRenaissance,excludingdrama.Specialattentiontomajorauthors, includingSpenserandSidney,andtointellectual,culturalandliterarybackgroundsand developments.Introductiontopertinentmethodsandissuesofscholarlyinquiryand criticalinterpretation. ENG53017TH-CenturyEnglishLiterature.3(3—0).S.Acloseexaminationofthe literatureofEnglandfrom1600to1660withemphasisonmajorliteraryfiguresand movements,developmentofimportantliteraryformsandgenresandrelationship betweenliterarytextsofthisperiodandtheirphilosophical,politicalandtheological contexts.Somebibliographicalandtexturalassignments.Contentandfocusvaries accordingtoinstructor'semphasis,butwriterscoveredusuallyincludeDonne,Herbert, Crashaw,MarvellandBrowne. ENG531AmericanColonialLiterature.3(3-0).S,Alt.Yrs.SurveyofAmerican literatureandthoughtfromthebeginningtoadoptionoftheconstitution.Representative workssuchastravelandexplorationreports,Indiancaptivitynarratives,diaries,journals, autobiographies,sermonsandpoetry.



ENG(FL)539SeminarinWorldLiterature.3(30).S.Rotatingtopicsinworld literature,includingtreatmentofthesubject'stheoreticalormethodologicalframework. Possiblesubjects:colonialismandliterature;oralityandliterature;theRenaissance;the Enlightenment;translation;comparisonofNorthandSouthAmericanliteratures;African literarytraditions;post-modernismandgender.ReadingsinEnglish(originallanguages encouragedbutnotrequired). ENG540HistoryofLiteraryCriticism..FPreq:GradstandingorPBS status.SurveyofthehistoryofliterarycriticismfromAntiquitytoearlyModernperiod. introductiontomajortheoreticaldefinitionsofliteratureandmodesofpracticalcriticism. ClosestudyofAristotle'sPoetics.Sidney'sApologyforPoetry,Pope'sEssayon Criticism.Coleridge'sBiographiaLiteraria,Eliot'sessaysandotherlandmarkworksin developmentofliterarycriticism. ENG541ContemporaryLiteraryTheory.3(30).S.Preq:Grad.standingorPBS status.Surveyofmajordevelopmentsin20th-centuryliterarytheory.Introductionto centralconcepts,issuesandtheoristsincontemporaryliterarycriticism.Examinationof rangeofmoderncriticalpractices.Studyofrelationsbetweenliterarytheoryandsuch adjacentdisciplinesaslinguistics,anthropology,socialtheory.psychologyand philosophy. ENG548African—AmericanLiterature.3(3—0)_FPreq:Grad.standing. AdvancedstudyofcriticaltheoriesofAfrican-Americanliterature,thecontextsof culturalcriticismand20th—centurynovelsofAfrican-Americanwriterswithinthese frames. ENG549ModernAfricanLiterature.3(3-0).S,Alt.Yrs.Theworksofthemost importantwritersshapingmodernAfricanliteratureinEnglish(andEnglishtranslation). SelectionsfromEast,West,NorthandSouthAfrica,spanningcolonialthroughpost- colonialAfrica—-fromliteratureofprotestandcultureconflicttothatofdisillusionment, reappraisalandfeminism. ENG550EnglishRomanticPeriod.3(3-0).F.Adetailedstudyofthesixmajor romanticpoets-—Blake,Wordsworth,Coleridge,Byron,Shelley,andKeats;some attentionaswelltothepolitical,socialandliterarybackgroundandtoafewminor writersandcritics. ENG551Chaucer.3(3-0).F.Preq:ENG451orequivalentandgrad.standing. IntensivestudyoftheworksofChaucerinthelightofmedievalliterarytraditions, medievalhistoryandavarietyofmedievalandmodemcriticalapproaches. ENG555AmericanRomanticPeriod.3(3-0).F.TheliterarycultureoftheUnited Statesfrom18205through18605,settingworksoftranscendentalistsandotherromantic writerswithinsociohistoricalcontexts.Considerationofwritingbywomen,slave narrativesandpopularfictionaswellassuchmajorfiguresasEmerson,Hawthome, ThoreauandMelville.
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ENG558StudiesInShakespeare.3(3—0). ENG560VictorianPoetryandCriticalProse.3(30).STheliteratureof VictorianEngland:1837-1901:themajorpoetsandessayists.movementsandquestions intheirhistoricalcontexts,religious.politicalandaesthetic. ENG561Milton.3(3—0).S.AnintensivereadingofMiltonwithattentionto backgroundmaterialsinhistoryandcultureofseventeenth-centuryEngland. ENG56218TH-CenturyEnglishLiterature.3(3-0)FBritishwritersofthe period1600—1790studiedinhistoricalandculturalcontexts.Usuallyincludesxxorksb) Dryden.Swift,Pope,Defoe.Mandeville.BosuellandJohnson.butadditionofother significantwriterspossible. ENG56318TH-CenturyEnglishNovel.3(3-0).S,Alt.YrsSelectedBritishnoxels oftheRestorationandeighteenthcenturyfromavarietyofcontemporarycritical perspectives.SuchwritersasFielding.Richardson,Sterne,Burney.SmollettandAusten. ENG564VictorianNovel.3(3-0)F.Alt.YrsStudyofselectedBritishnovels publishedbetween1837and1901incontextsofthedevelopmentofthegenre.historical periodandcurrentliterarytheory.SuchwritersasDickens,Thackeray.Bronte.Trollope. Eliot,MeredithandHardy. ENG565AmericanRealismandNaturalism.3(3-0).SStudyofliterarycultureof UnitedStatesfrom18605toearly19005withemphasisonfictionbysuchrealistsand naturalistsasTwain,Howells,Chesnutt,James,Crane,Wharton.DreiserandNorris. InclusionofproseofwriterssuchasAdamsandDuBoispossible. ENG57020TH-CenturyBritishProse.3(3-0).F,Alt.Yrs.Examinationof Britishfictionofthiscenturyandrelationshipofsignificantintellectual.historicaland politicalissues.InclusionofsuchwritersasJoyce,Conrad,Woolf,Lawrence,Beckett andMurdochpossiblebutalsopost-colonialnovelistsaswell. ENG57120TH-CenturyBritishPoetry.3(3-0).S,Alt.Yrs.Developmentof EnglishpoetryfromitslateVictorianphasethroughModernismtopresentpost-war scene.InclusionofsuchwritersasHardy,Yeats,Eliot,Smith,Auden,Larkin,Heaney. WolcottandHillpossible. ENG572ModernBritishDrama.3(3—0).F,Alt.Yrs.SurveyofmodernBritish dramafromitsbeginningsatturnofthecenturytopresent. ENG573ModernAmericanDrama.3(3—0).F,Alt.Yrs.Asurveyofmodern Americandramacenteringonmajorfigures.



ENG574ComparativeDrama:TheTheaterasSupranationalExpression.3(3-0). S,Alt.EvenYrs.Intensivecomparativeanalysisofselectedplays,fromoutstanding periodsinworlddrama.leadingtoindependentresearchonacomparativetopic.Close readingofprimaryandsecondarysources.usingavarietyofmoderncriticalapproaches. suchasthematology.intertextualityandgenology.todeterminewhatqualitiesresonate acrossnationalandlinguisticboundaries.Classpresentationsandcollaboration culminatinginextensivefinalresearchpapers. ENG575SouthernWriters.3(3-0).S.Introductiontoliterarycultureof“the South.”tracingtherootsofthetwentieth—century“SouthernRenaissance”insuchante- bellumgenresasplantationfiction.Southwesternhumor.fugitive-slavenarrationand pastoralelegy.Examinationofpersistenceof”Southern”writingwithinincreasingly standardizedcultureoftheUnitedStates. ENG57620TH—CenturyAmericanPoetry.3(3-0).S.Alt.Yrs.Developmentof modernAmericanpoetryfromrebellionagainsttheromanticandgenteelverseofthe 1890's;specialattentiontoRobinson.Frost,Pound.Williams,StevensandRansom. ENG57720th—CenturyAmericanProse.3(3-0).SAnexaminationof representativeAmericanwritersofnovelandshortfiction. ENG578EnglishDramato1642.38—0).Alt.F.Preq:ENG261andupper divisionorgrad.standing.ElizabethanandJacobeandramafrom1580to1642. excludingShakespeare.CoverageofsuchwritersasMarlowe,Jonson,Webster. BeaumontandFletcher.Heywood.ToumeurandFord. ENG579RestorationandlSth-CenturyDrama.3(30).Alt.SRepresentative Britishplaysoftheperiod1660-1780studiedincultural.socialandethicalcontexts. UsuallyincludesworksbyEtherege.Wycherley.Behn.Dryden,Otway,Vanburgh, Farquhar,Congreve,Lillo.Gay.GoldsmithandSheridan. ENG580LiteraryPostmodernism.3(3-0).S,Alt.Yrs.Preq.‘Gradstanding.Post- 1945literarytheoryinrelationshipwithrepresentativeavant-gardewriters.Theoretical andargumentativeessaysinsuchareasaschaostheory,deconstruction.feminismandthe limitsoffiction.FictionreadingsbyCalvino.Pynchon.Barthelme.Cortazarandothers. ENG582StudiesinLiterature.3(3-0).F,S.Preq:Gradstanding.Variationin content.Selectedproblemsandissuesinliterature. ENG583StudiesinCompositionandRhetoric.3(3-0).F,S.Preq:Grad.standing. Variationincontent.Selectedproblemsandissuesincompositionandrhetoric. ENG584StudiesinLinguistics.3(3-0).F,S.Preq.‘Gradstanding.Variationin content.Selectedproblemsandissuesinlinguistics.

ENG585StudiesinFilm.3(3-0).F,S.Preq:Gradstanding.Variationincontent. Selectedproblemsandissuesinfilm. ENG586StudiesinTheory.3(3-0).F,S.Preq.‘Grad.standing.Variationin content.Selectedproblemsandissuesintheory. ENG588FictionWritingWorkshop.3(3-0).F.Preq:ENG488orENG489and ConsentofInstructor.Advancedworkintechniquesofwritingfictionforstudentswith substantialexperienceinwriting.Workshopsessionswithstudentscementingoneach other'swork. ENG589PoetryWritingWorkshop.3(3-0).S.Preq:ENG488orENG489and ConsentofInstructor.Advancedworkintechniquesofwritingpoetryforstudentswith substantialexperienceinwriting.Workshopsessionswithstudentscommentingoneach other'swork. ENG590StudiesinCreativeWriting.3(3-0).S.Preq.‘ENG588or589. Techniquesspecialtoaparticularkindofwritingwithinthetraditionalgenresofprose, poetryordrama,suchas“SpeculativeFiction”or“TheLongPoemorPoeticSequence.” Varioussubjects. ENG610

SpecialTopicsEngli.F,S,Sum.

ENG624ProblemsinCollegeComposition.3(3-0).F,Alt.Yrs.Preq:Grad standing.Studyofthehistoryandtheoryofrhetoric;practicesinwritingandinliterary analysis;preparationfortheprofessionofteachingcompositionandliterature.Required ofallteachingassistantsinEnglish;graduateteachingassistantsonly ENG636DirectedReadings.1—6.F,S,Sum.Preq.‘Grad.standing.Intensivestudyof aspecifictopicfromvariousspecializationsoftheEnglishfaculty.Negotiationbetween thestudentandthedirectorforvariablecreditandapprovedbyDirectorofGraduate Studies. ENG666TeachingMethodsforProfessionalWriting.3(3-0).F,Preq:Appt.as teachingassistantinTechnicalCommunication.Coreq:ENG512.Studyandpracticein techniquesandapproachesforteachingundergraduatetechnicalwritingcourses;studyof theusesandfunctionsofwritinginbusiness,industryandresearch;practiceinthiskind ofwriting. ENG669BibliographyandMethodology.1-3.Intensivestudyofthebibliography andmethodologyofliteraryresearch.RequiredofallgraduatestudentsinEnglish. ENG675 CapstonecourseforMS.inTechnicalCommunication. semester-longindividualprojectunderdirectionofinstructor.

ProjectsinTechnicalCommunication.3(1-2).S.Preq:ENG518.

Studentsengageinmajor



ENG685Master'sSupervisedTeaching.1-3.F,S.Preq:Master’sstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment.observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. ENG690Master'sExamination.1-6.F,SSum.Preq:Master’sstudent.Forstudents innonthesismaster'sprogramswhohavecompletedallotherrequirementsofthedegree exceptpreparingforandtakingthefinalmaster'sexam. ENG693Master'sSupervisedResearch.1-9.F,S.Preq.‘Master’sstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. ENG695 research.

Master'sThesisResearch.I9.F,S.Preq:Master’sstudentThesis

ENG699Master'sThesisPreparation.1-3,F,S.Freq~Master'sstudent.For studentswhohavecompletedallcredithourrequirementsandfull—timeenrollmentfor themaster'sdegreeandarewritinganddefendingtheirthesis. ENTOMOLOGY ENT201InsectsandPeople.3(30).S.Introductiontothefascinatingworldof insectsandhowtheyinteractwithpeople.Surveyofinsecthistory.diversity,structure andfunction,andbehavior.Examplesofharmfulandbeneficialinsectsinavarietyof humanactivitiesconcludingwithsomeprofoundimpactsinsectshavehadonhistory. societyandculture. ENT203AnIntroductiontotheHoneyBeeandBeekeeping.3(3-0).F Introductiontohoneybeebiologyandafundamentalunderstandingofbeekeeping managementincludingcroppollinationbybees.Examinationoftherelationships betweenhoneybeesandhumansfromprehistoricthroughmoderntimesandthebehavior andsocialsystemofoneoftheanimalworld'smostcomplexandhighlyorganizednon- humansocieties. ENT401AdvancedBeekeeping.3(2—3).S.Preq:ENT203.Creditnotallowedfor bothENT40]andENT50].Ahands-oncourseinhoneybeemanagementincludingbee pollinationofselectedcropsbasedonanunderstandingofbeebiology,beebehavior,bee pathology,andbeebotany. ENT(FOR)402ForestEntomology.3(2-2).S.Preq.‘JuniorClassStandingand BIO125.Fundamentalsofmorphology,classification.biology,ecologyandcontrolof insectsattackingtrees,withemphasisonsilviculturalpractices.
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ENT(20)425GeneralEntomology.3(2—3).F.Preq.‘20150,Exploresthe scienceofentomologybyfocusingonthebasicprinciplesofsystematics.morphology. physiology.development,behavior.ecology,andcontrolofinsects.Fieldtripsprovide opportunitiestocollectinsectsandstudytheiradaptationstoawidevarietyofnatural environments. ENT492ExternalLearningExperience.1—6.F,S.Preq.Sophomorestanding.A learningexperiencewithinanacademicframeworkthatutilizesfacilitiesandresources whichareexternaltothecampus.Contactandarrangementswithprospectiveemployers mustbeinitiatedbystudentandapprovedbyafacultyadviser,theprospectiveemployer. thedepartmentalteachingcoordinatorandtheacademicdeanpriortotheexperience. ENT493SpecialProblemsinEntomology.1-6.F,S.Preq'SophomorestandingA learningexperienceinagricultureandlifescienceswithinanacademicframeworkthat utilizescampusfacilitiesandresources.Contactandarrangementswithprospective employersmustbeinitiatedbystudentandapprovedbyafacultyadviser.theprospective employer,thedepartmentalteachingcoordinatorandtheacademicdeanpriortothe experience. ENT495SpecialTopicsinEntomology.1-3F,S.Sum.Offeredasneededtopresent materialsnotnormallyavailableinregularcourseofferingsorforofferingofnewcourses onatrialbasis. ENT50]AdvancedBeekeeping.3(2-3).S.Preq:ENT203.Creditnotallowedfor bothENT40]andENT501.Ahands-oncourseinhoneybeemanagementwithsome emphasisonbeepollinationofselectedcropsbasedonanunderstandingofbeebiology. beebehavior.beepathologyandbeebotany. ENT502InsectSystematics.4(2-4)F.Preq.ENT-125orequivalent.Diversityof insectbiologyandstructurewithemphasisuponidentificationofadults;includes speciation,evolutionaryrelationships.approachestoclassification.nomenclature. zoogeographyandtechniquesofcollection. ENT503InsectMorphologyandPhysiology.4(33).S.Preq:CH221.223and ENT425orequivalent.Morphology.histologyandfunctionoforgansystemsofinsects. Basicphysiologicalprinciplesdiscussedincontextofinsectgrowthanddevelopment. Laboratorytogivestudentspracticalexperiencewithmodernphysiologicaltechniques. ENT(Z0)509EcologyofStreamInvertebrates.4(2-6).S.Alt.YrsPreq:Z0 150or402,BO360or20260.Introductiontostreamecologyandanalysisofanimal communities.Lecturescovercommunitystructureandfunction.lifehistoriesofdominant animals,samplingdesignandtechniquesandresponsestopollution.Laboratoryexercises includefieldcollections,identificationofanimalsandquantitativeresearchtechniques.A personalcollectionofanimalsandaweekendfieldtriptomountainstreamsrequired.



ENT550FundamentalsofInsectControl.3(2-2).Preq:ENT425.The principlesunderlyingmodernmethodsforprotectingfood,clothing,shelterandhealth frominsectattack. ENT(ZO)582MedicalandVeterinaryEntomology.3(2-3)S,Alt.Yrs.Preq: ENT425andZ0315orequivalent.Themorphology,taxonomy,biologyandcontrolof thearthropodparasitesanddiseasevectorsofmanandanimals.Theecologyand behaviorofvectorsinrelationtodiseasetransmissionandcontrol. ENT601Seminar.1(1—0).F,S.Preq:Grad.standinginENTorcloselyalliedfields, Discussionofentomologicaltopicsselectedandassignedbyseminarchair. ENT604InsectNaturalHistoryandFieldEcology.[(0-3).F.Preq:Graduate StatusinEntomology.TaughtduringthetwoweekspriortotheFallsemester.Diversity ofecologicalrolesandlifestylesofinsectsandrelatedarthropodsusingtechniquesin fieldecology.Twoweek-longfieldtripstoCoastalPlainandMountainswithorientation walks.eveninglectures,andfieldprojects. ENT620SpecialProblems.F,S.Preq:ConsentofInstructor.CreditsArranged. Originalresearchonspecialproblemsinentomologynotrelatedtoathesisproblem. Providesexperienceandtraininginresearch. ENT641AgriculturalEntomologyPracticum.3(3—0).Sum,Alt.Yrs.Preq Economicentomology(ENT762recommended)Practicalexperienceinresearch. extensionandcommercialaspectsofinsectpestmanagementonabroadrangeof agriculturalcropsunderactualfieldconditions.Classmeets9hourseachFridayfor10 weeksfromearlyJunetomid-August.Studentsshouldregisterforsecondsummer sessron. ENT685Master'sSupervisedTeaching.1-3.F,S.Preq:Master’sstudent.Teaching experienceunderthementorshipoffacultywhoassistthestudentinplanningforthe teachingassignment,observeandprovidefeedbacktothestudentduringtheteaching assignment.andevaluatethestudentuponcompletionoftheassignment. ENT690Master'sExamination.1-6.F.S.Preq:Master'sstudent.Forstudentsin nonthesismaster'sprogramswhohavecompletedallotherrequirementsofthedegree exceptpreparingforandtakingthefinalmaster'sexam. ENT693Master'sSupervisedResearch.1-9.F,S.Preq:Master’sstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. ENT695 research.

Master'sThesisResearch.1-9.F,S.Preq:Master’sstudent.Thesis

(\1(\l
ENT699Master'sThesisPreparation.1-3.F,S.Preq.‘Master'sstudent.For studentswhohavecompletedallcredithourrequirementsandfull-timeenrollmentfor themaster'sdegreeandarewritinganddefendingtheirtheses. ENT720InsectPathology.3(2—3).S,Alt.Yrs.Preq:ENT425andMB351or equivalent.Atreatmentofthenoninfectiousandinfectiousdiseasesofinsects,the etiologicalagentsandinfectiousprocessesinvolved,immunologicalresponsesand applications. ENT(TOX)722InsecticideToxicology.3(3-0).S,Alt.Yrs.Preq:BCH451,CH 223.Chemistry,biochemistryandtoxicologyofmajorclassesofinsecticidechemicals includingrelationshipsbetweenchemicalstructureandtoxicity;modeofactionof insecticides;metabolismofinsecticidesininsects,mammalsandenvironment; insecticideselectivityandresistancemechanisms;nontargetandenvironmentaleffects frominsecticideuse;registrationandregulationofinsecticides;andriskassessment associatedwithinsecticideuse. ENT731InsectEcology.3(2-2).F,Alt.Yrs.Preq:ENT425andBO(ZO)760or equivalent.Theinterrelationshipsamonginsectsandcomponentsoftheireffective environmentswhichresultindynamicspatialandtemporalpatternsofparticularspecies. Also,thediverserolesofinsectsinstructureandfunctionofcommunitiesand ecosystems. ENT741ImmatureInsects.3(1-4).FAlt.Yrs.Preq.’ENT502orequivalent. Biologyandtaxonomyofimmatureinsectswithemphasisonidentificationofthelarval stageofendopterygcteorders.Acollectionofimmatureinsectsrequired. ENT762InsectPestManagementinAgriculturalCrops.3(3-0).S,Alt.Yrs. Preq:ENT425orConsentofInstructor.Criticalreviewofthebiologyandecologyof representativebeneficialandinjuriousinsectsandarachnidsofagriculturalcropsandthe advantagesandlimitationsofadvancedconceptsoftheirmanagementinselected agroecosystems. ENT(FOR)765AdvancedForestEntomology.3(2—2).S,Alt.Yrs.Preq:ENT 402orENT502orConsentofInstructor.Coverageoftheimportantinsectpestsofforest andshadetreesincludingregenerationpests,defoliatinginsects,inner-barkborers.wood borers,suckinginsects,andbud,twigandrootfeedinginsects.Detailedexaminationof conceptsinforestpestmanagementandpopulationdynamics. ENT791SpecialTopicsinEntomology.1—3.F,S.Preq:Grad.standing.Avariable creditlectureandlaboratoryseriesofferingtopicssuchasadvancedbeekeeping, morphology,physiology,systematics,behavior.biologicalcontrol,nurseryand ornamentalpests,hostplantresistance,informationretrieval,biologicalmonitoringand sampling,populationmodelling,extensionentomology,computermethodsandurban, forestandstoredproductpests.



ENT801Seminar.[(1-0).F,S.Preq:Grad.standinginENTorcloselyalliedfields. Discussionofentomologicaltopicsselectedandassignedbyseminarchair. ENT804InsectNaturalHistoryandFieldEcology.[(0-3).F.Preq:Graduate StatusinEntomolog.TaughtduringthetwoweekspriortotheFallsemester.Diversityofecologicalrolesandlifestylesofinsectsandrelatedarthropodsusingtechniquesin fieldecology.Twoweek—longfieldtripstoCoastalPlainandMountainswithorientation walks,eveninglectures,andfieldprojects. ENT820SpecialProblems.F,S.Preq:ConsentofInstructor.ConsentofInstructor. Originalresearchonspecialproblemsinentomologynotrelatedtoathesisproblem. Providesexperienceandtraininginresearch. ENT841AgriculturalEntomologyPracticum.3(30).Sum,Alt.Yrs.Preq: Economicentomology(ENT762recommended).Practicalexperienceinresearch, extensionandcommercialaspectsofinsectpestmanagementonabroadrangeof agriculturalcropsunderactualfieldconditions.Classmeets9hourseachFridayfor10 weeksfromearlyJunetomid-August.Studentsshouldregisterforsecondsummer sess1on. ENT885DoctoralSupervisedTeaching.1-3.F,S.Preq'Doctoralstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanningfortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. ENT890DoctoralPreliminaryExam.1-9.F,S.Freq:Doctoralstudent.For studentswhoarepreparingforandtakingwrittenand/ororalpreliminaryexams. ENT893DoctoralSupervisedResearch.[-9.ES.Preq:Doctoralstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. ENT895DoctoralDissertationResearch.[-9.ES.Preq.‘Doctoralstudent. Dissertationresearch. ENT899DoctoralDissertationPreparation.1-}.ES.Preq:Doctoralstudent.For studentswhohavecompletedallcredithour,full-timeenrollment,preliminary examination,andresidencyrequirementsforthedoctoraldegree,andarewritingand defendingtheirdissertations.

OCCUPATIONALEDUCATION EOE101IntroductiontoOccupationalEducation.[(1-0)F,Orientationto occupationalteachereducationcurricula.Overviewofphilosophy,objectivesandscopeofoccupationaleducationprogramsinthepublicschools;multi—culturalandindividual differencesofstudents.Orientationtomicrocomputersandtheirpotentialusesby occupationaleducationteachers. EOE207IntroductiontoTeachingOccupationalEducation.3(2—3)F,8. Introductiontoteachingvocationaleducationprogramsinmiddleandsecondaryschools. Fieldexperiencesandcourseassignmentsincludingthreehourseachweekassisting classroomteachersinthepublicschools. EOE241FoundationsofMarketingEducation.2(2-0).F.Anintroductionto MarketingEducationanditsroleinsecondary,postsecondary,andadulteducation. EOE298SpecialTopicsinOccupationalEducation.1-3.ESSum.Individualor groupstudyofparticularareasofeducationatthefreshmanandsophomorelevels. EOE307FieldWorkinOccupationalEducation.2-6,ESSum.Preq:Sophomore standingandconsentofinstructor.Mayberepeatedforamaximumof6credits.A supervisedoff-campusfieldexperienceinOccupationalEducationthatrelateson-the-job experiencesinthefieldtothetechnicalcompetencieswhicharethecontentofthe curriculum. EOE444AdministrationofMarketingEducation.3(3-0)F,AllYrs,Preq:EOE 241andadmissiontoteachereducationcandidacy.Thetheoryandskillsnecessaryto plan,administer,andevaluateeffectiveprogramsinMarketingEducationclassroom. Studentteachersspendtenweeksfull-timeinapublicschool:observing.teaching.and participatinginthetotalschoolprogram. EOE452LabPlanninginTechnologyEducation.3(1—4)S.Preq:Senior standing.Coreq.‘EOE457or307.Laboratoryplanning.management.andsafetyfor technologyeducation.Physicallayout.selection,specification.andcostofequipment;the safeoperation,repairandmaintenanceofbothpowerandhandtools:specificationof expendablesupplies,estimating.andordering. EOE456CurriculumandMethodsinTechnologyEducation.3(32).F.Preq: Admittancetoteachereducationcandidacy.OpenonlytoTechnologvEducationmajors. Methodsofteachingtechnologyeducation.Emphasisoncurriculumdevelopment. instructionalmethods,laboratoryinstruction.meetingneedsofspecialpopulations.and managementofstudentorganizations. EOE457StudentTeachinginTechnologyEducation.3-8.SPreq:Admissionto professionalsemester.Coreq:EOE432andEOE495.Skillsandtechniquesinvolvedin teachingtechnologyeducationthroughpracticeinapublicschoolsetting.



EOE495SeniorSeminarinTechnologyEducation.1-3.F,S.Preq:Junior standinginEDandconsentofthedepartment.Anin—depthinvestigationofatopicora setofproblemsand/orissuesinTechnologyEducation. EOE498SpecialTopicsinEducation.1-3.Preq:Juniororseniorstandingand consentofinstructor.Individualorgroupstudyofspecialtopicsinprofessional education.Thetopicandmodeofstudyaredeterminedbythefacultymemberafter discussionwiththestudent. EOE610SpecialProblemsinOccupationalEducation.1-3.F,S,Sum.Preq:Grad standingorPBSstatus.Designedtoprovidegraduatestudentsineducationopportunity tostudyproblemareasinprofessionaleducationunderdirectionofamemberofgraduate faculty. EOE621SpecialProblemsinOccupationalEducation.1-6.F,S,Sum.Preq:Sr. standing,PBSstatusorgrad.standinginOED.Guidedindependentorgroupstudyof currentproblemsortopicsinoccupationaleducation. EOE641PracticuminOccupationalEducation.[-6.ES.Preq:Grad.standingor PBSstatus.Underafaculty-supervisedpracticumineducational,industrialor governmentalsetting,studentparticipatesinandanalyzesactivitiesassociatedwith planning,implementationandevaluationofinstructionalprogramsorservicesin vocationaleducation.Auniqueplandevelopedbystudentandapprovedbysupervisor. EOE645MarketingEducationProgramManagement.3(3-0).RAll.yrs.Preq: Grad.standing,EOE701.Themanagementofsecondary.postsecondaryandindustry- basedmarketingeducationprograms;usageofastrategicplanningmodeltoimproveand expandprograms.Applicationofnationalandstatemodelsformarketing.curriculum, developmentandevaluation. EOE651InternshipinOccupationalEducation.3-9F,S,SumPreq:Ninehrs.in gradlevelcoursesandConsentofInstructor.Utilizingtheparticipant-observedrole.this courserequiresparticipationinselectededucationalsituationswithemphasisupon developmentofobservationalskills.abilitytorecordrelevantobservationsbymeansof writtenjournals.skillsinanalyzingcriticalincidentsandprojectionofeventsand consequences.Studentrequiredtodeveloppossiblealternativecoursesofactionin varioussituations.selectoneofthealternativesandevaluateconsequencesofselected courseofaction. EOE685Master'sSupervisedTeaching.1—3.FSPreq.Master’sstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment.observeandprovidefeedbacktothestudentduringthe teachingassignment.andevaluatethestudentuponcompletionoftheassignment.

EOE690Master'sExamination.1-6.F,S.Preq:Master’sstudent.Forstudentsin nonthesismaster'sprogramswhohavecompletedallotherrequirementsofthedegree exceptpreparingforandtakingthefinalmaster'sexam. EOE692ResearchProjectsinOccupationalEducation.1-3.F,S,Sum.Preq.‘ ConsentofInstructor;ELP732orequivalent.Aprojectorprobleminresearchin educationforgraduatestudents,supervisedbymembersofgraduatefaculty.Theresearch chosenonthebasisofindividualstudents'interestsandnottobepartofthesisor dissertationresearch. EOE693Master'sSupervisedResearch.1-9.F,S.Preq:Master’sstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. EOE695Master'sThesisResearch.I~9.F,S.Preq:Master'sstudent.Thesis research. EOE699Master'sThesisPreparation.1-3.F,S.Preq:Master’sstudent.For studentswhohavecompletedallcredithourrequirementsandfull—timeenrollmentfor themaster'sdegreeandarewritinganddefendingtheirtheses. EOE701PhilosophyofOccupationalEducation.3(3—0).F.Preq:«12hrs. professionaled.courses.Historicalandphilosophicalinvestigationintosocialand economicaspectsofoccupationaleducation;anoverviewofbroadfieldofoccupational educationforyouthandadults,withemphasisupontrendsandproblemsconnectedwith conductofoccupationaleducationunderfederalandstateguidance.Overviewstudyof federalandstatelegislationpertainingtooccupationaleducation. EOE702Laws,RegulationsandPoliciesAffectingOccupationalEducation.3(3—0) F,All,Yrs,Detailedstudyoflegislation(nationalandstate)applyingdirectlyto occupationaleducation.Basicsocialissuesandeconomicconditionswhichprecipitated thelegislation.Reviewoforganizationalstructureandpoliciesunderwhichnational legislationconvertedintoprogramsofoccupationaleducation. EOE705CurriculumMaterialsDevelopment.3(3-0).S.Preq:Gradstanding. Selectionandorganizationofcurriculaandinstructionalmaterialsinoccupational education.



EOE706CooperativeOccupationalEducation.3(3-0).F.Preq:Grad.standing orPBSstatus.Individualspreparingtobedirectors,administratorsorsupervisorsof occupationaleducationprogramsatlocal,stateand/ornationallevels.Emphasison organizationandoperationofcooperativeoccupationaleducationprograms.Coverageof entirefieldofcooperativeoccupationaleducationonsecondary,postsecondaryandadult levelswithreferencestoacceptedessentialsofcooperativeeducationsodetailsof planning.organization,establishmentandoperationofcooperativeoccupational programspracticalandmeaningful.Studentvisitationstoexistingqualityprogramsin cooperativeoccupationaleducationtostudyon-siteconditionsinspecializedareas. EOE709SeminarinOccupationalEducation.3(3—0).F,S.Preq:EOE701.A seminar-typecoursewithtopicsselectedeachsemester.Attentiongiventobroad conceptsofoccupationaleducationasmanifestedintheVocationalEducationActof 1963anditsamendments.Problemsandissuesunderlyingdevelopmentand implementationofprogramsofoccupationaleducationatelementary,juniorhigh,senior highandpostsecondarylevels. EOE710CareerExploration.3(3—0).F,S,Sum.Preq:12hrs.professionaled. courses.ForteachersinpublicschoolsofNorthCarolinawhoteachin“Career Exploration”programs.Emphasisonphilosophyofcareerexploration,theories supportingcareerexploration,placeofexplorationprogramsinoverallschool curriculum,correlationofoccupationalinformationinacademicsubjects,sourcesof occupationalinformationanditsuseandapproachestoteachinginacareerexploration program. EOE712AnalysisofOccupationalInformation,TrendsandtheLaborMarket. (3-0).SPreq:Sixhrs.ofprofessionalEDcourses.Overviewoffederal,stateandlocal sourcesoflabormarketinformation.Analysisoflabormarketconceptsandapplications forcareerexplorationanddecisionmaking.Useofcommunitysurveysinvocational programplanning. EOE722Finance,Accountingand‘ManagementofOccupationalEducation Programs.3(3—0).S,Alt.Yrs.Thestepsinfinancinganewoccupationalenterprise, followingthedeterminationofcurriculumbyareastudy.Detailedinvestigationofall financialtransactionssuchascostsofoperation,equipmentpurchaseproceduresand costsforconstruction. EOE751TechnologyEducation:ADiscipline.3(3-0).F,All.Yrs.Preq:Grad. standingorPBSstatus.Essentialattributesoftechnologyandrelationshipbetween technologyeducationandrelateddisciplines.Analysisoftheory.modelsandliterature andconstitutionoftechnologyeducationfoundation.Synthesisofrelevantresearchand identificationofareasofneededresearch.
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EOE752CurriculaforEmergingTechnologies.3(30).F,A]!YrsPreq:Grad. standingorPBSstatus.Analysisofadvancedtechnologiesanddevelopmentof instructionalprogramsfortechnologyeducationcurriculainsecondaryschools. Technologiesinproduction.transportationandcommunication. EOE755DevelopingandImplementingTechnologyEducation.3(3—0).S.Alt. Yrs.Freq:Grad.standingorPBSstatus.Technologyeducationcurriculumtrends. standards,design,implementationandmanagement.Analysisofcurrentcurriculartrends anddevelopmentofstrategiesforimplementationandmanagementoftechnology educationprograms. EOE758TeachingCreativeProblemSolving.3(2-2)SAltYrsPreq:Grad standingorPBSstatus.Theoriesandresearchrelatedtodevelopmentofhigherorder thinkingskillsthroughdesignofappropriatetechnology-basedlearningactivitiesfor developmentofcreativeproblem-solvingabilities. EOE765AdvancedTradeAnalysisandCourseConstruction.3(3-0).F.Preq: 12hrs.professionaled.courses.Principlesandpracticesinanalyzingoccupationsfor purposeofdeterminingteachingcontent.Practiceinprinciplesunderlyingindustrial courseorganizationbasedonoccupationalanalysis.Instructionalskillsandtechnology. includingcourseoutlines,jobsequencesanddevelopmentofindustrialmaterialsand instructionalschedules. EOE.779ResearchApplicationinOccupationalEducation.3(3-0).Preq:ELP 732.Methodology,application,analysisandsynthesisofresearchinoccupational education.Reviewofcurrentoccupationaleducationstudies,clusteredbyareas,made withattentiontostatisticaltechniques,datacollecting,datahandling,andtheaudience andimpactofparticularprojectsandresearchorganizations.Classactivitiesinresearch applicationdesignedtobridgegapbetweentheoriesofresearchmethodologyand student'sindependentresearchprojects. EOE797SpecialTopics.3(3-0). EOE802SeminarinOccupationalEducation.3/3-0).F,S.Preq:EOE701.A seminar-typecoursewithtopicsselectedeachsemester.Attentiongiventobroad conceptsofoccupationaleducationasmanifestedintheVocationalEducationActof 1963anditsamendments.Problemsandissuesunderlyingdevelopmentand implementationofprogramsofoccupationaleducationatelementary,juniorhigh.senior highandpostsecondarylevels. EOE810SpecialTopics.1—3.F,S,Sttm.Preq:GradstandingorPBSstatus Designedtoprovidegraduatestudentsineducationopportunitytostudyproblemareasin professionaleducationunderdirectionofamemberofgraduatefaculty.



EOE821SpecialProblemsinOccupationalEducation.[-6.F,S,Sum.Preq:Sr. standing,PBSstatusorgrad.standinginOED.Guidedindependentorgroupstudyof currentproblemsortopicsinoccupationaleducation. EOE841PracticuminOccupationalEducation.16.ES.Preq:Grad.standingor PBSstatus.Underafaculty—supervisedpracticumineducational.industrialor governmentalsetting.studentparticipatesinandanalyzesactivitiesassociatedwith planning,implementationandevaluationofinstructionalprogramsorservicesin vocationaleducation.Auniqueplandevelopedbystudentandapprovedbysupervisor. EOE851InternshipinOccupationalEducation.3-9.F,S.Sum.Preq:F,S,Sum Utilizingtheparticipant-observerrole.thiscourserequiresparticipationinselected educationalsituationswithemphasisupondevelopmentofobservationalskills,abilityto recordrelevantobservationsbymeansofwrittenjournals,skillsinanalyzingcritical incidentsandprojectionofeventsandconsequences.Studentrequiredtodevelop possiblealternativecoursesofactioninvarioussituations,selectoneofthealternatives andevaluateconsequencesofselectedcourseofaction. EOE885DoctoralSupervisedTeaching.[-3.ES.Preq.‘Doctoralstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment.andevaluatethestudentuponcompletionoftheassignment. EOE892ResearchProjectsinOccupationalEducation.[-3.F,S,Sum.Preq: ConsentofInstructor;ELP532orequivalent.Aprojectorprobleminresearchin educationforgraduatestudents,supervisedbymembersofgraduatefaculty.Theresearch chosenonthebasisofindividualstudents'interestsandnottobepartofthesisor dissertationresearch. EOE895DoctoralDissertationResearch.1-9.F,S.Preq:Doctoralstudent. Dissertationresearch. EOE899DoctoralDissertationPreparation.13.F,S.Preq:Doctoralstudent.For studentswhohavecompletedallcredithour,full-timeenrollment.preliminary examination.andresidencyrequirementsforthedoctoraldegree.andarewritingand defendingtheirdissertations. ENVIRONMENTALSCIENCES ES100IntroductiontoEnvironmentalSciences.3(3—0).EnvironmentalScience majorsonly.permissionofinstructor.Interrelationshipsbetweenhumanpopulationsand thenaturalenvironment.Humanpopulationtrends.agriculture,airandwaterpollution. biologicaldiversity,forestandlanduse.energyandmineralresources.andtoxic substances.Considerationofrelatedeconomicfactors.laws.politics,politicalbehavior, andethicalquestions.
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FOREIGNLANGUAGESANDLITERATURES FL215DiscoveringFrance.3(3-0).S.Awide-rangingexplorationoftheFrench experience-—fromthegloriesofthepasttotheuncertaintiesofthefuture.Examinationof social.political,economic,andculturalissues,withguestspeakersoffering complementaryperspectives.SpecialemphasisontheroleofFranceandtheFrench culturalheritageintoday'srapidlychangingworld.CoursetaughtinEnglish. FL(ENG)221LiteratureoftheWesternWorldI.3(3-0).Readingsfrom EnglishtranslationsofBiblical,Classical,Medieval,andEarlyRenaissanceliterature, includingworksbysuchauthorsasHomer,Plato,Virgil,Ovid,St.Paul,St.Augustine, MariedeFrance,andDante. FL(ENG)222LiteratureoftheWesternWorldII.3(3-0).Readingsfrom EnglishtranslationsofRenaissance,Neo-Classical,Romantic,andEarlyModern literature.emphasizingtheculturesofcontinentalEuropefromtheRenaissancetol900, andincludingsuchauthorsasPetrarch,Erasmus,Rabelais,Machiavelli,Shakespeare, Moliere,Voltaire,Rousseau,Goethe,Flaubert,Tolstoy. FL(ENG)223ContemporaryWorldLiterature1.3(3-0).Preq.’ENG112. Twentieth-centuryliteratureofsomeofthefollowingcultures:Russian,Eastern European,WesternEuropean,LatinAmerican,Canadian,Australian. FL(ENG)224ContemporaryWorldLiteratureII.3(3-0).Preq:ENG112. Twentieth-centuryliteratureofsomeofthefollowingcultures:Asian,Arabian,African, Caribbean,Native—American. FL295SpecialTopicsinForeignLanguagesand/orLiteratures.3(3-0).Preq: Consentofdepartment.Aspecialprojectscourseontopicstobedeterminedasneededin thedepartmentalprogram. FL298IndependentStudyinForeignLanguageorLiterature.[-6.ESSum. Preq:Consentofdepartment.Individualizedstudyinaforeignlanguageorliterature. Topic.modeofstudyandcredithourstobedeterminedinconsultationwiththefaculty membersupervisingwork. FL350ModernEuropeanLiteraryCriticism.3(3—0).Preq:6hoursofany300— levelliteraturecourses.Studyoftheoreticalandphilosophicalfoundationsandapplied methodsinmajorcurrentsofmodernEuropeanliterarycriticism.Includesstructuralism, poststructuralism,feminism,andpsychoanalyticalandideologicalcriticism.Examination ofcriticalworksandapplicationtoliterarytexts.CoursetaughtinEnglish.



FL(ENG)394StudiesinWorldLiterature.3(30)FreqENG111and112or 113.Studyofasubjectinworldliterature:forexample,Africanliterature.Asian literature,Hispanicliterature.EastEuropeanliterature,Comedy.theEpic.theLyric, Autobiography,theFaustlegend.orMeamorphosisSubjectsvaryaccordingto availabilityoffaculty.ReadingsinEnglishtranslation. FL395StudyAbroadPrograms.13.Specificcategoryofcoursesinvolving languageand/orculturetaughtinforeigncountriesthroughtheDepartmentStudyAbroad Program. FL(ENG)406Modernism.3(3-0).ENG111andENG112or113.International Modernistmovementinliterature,fromitsnineteenth-centuryoriginstoitsculmination intheearlytwentiethcentury.Definitionsofmodernity.asembodiedinavarietyof genres.PlacementofModernisttextswithinavarietyofculturesthatproducedthem. FL(ENG)407Postmodernism.3(3-0).Preq'ENG.111andENG.112;0rENG. 113.LiteraryexpressionsofPostmodernism,fromitsoriginsintheModernistmovement throughitsculminationinthelaterdecadesofthetwentiethcentury.Definitionsof postmodemity.asembodiedinavarietyofgenres.PlacementofPostrnodemisttexts withinavarietyofculturesthathaveproducedthem. FL(ECI)425MethodsandMaterialsinTeachingEnglishasaSecond Language.3(3—0).F.Preq:AdmissiontoTeacherEducationCandidacy.Methodologies andcurrentapproachestoteachingEnglishasaSecondLanguage.Techniquesand strategiesforteachingreading,writing,listening,speakingandculture.Selection. adaptation,andcreationofinstructionalmaterialsforvariouslevelsofproficiencyand teachingsihiations. FL(ECI)426EvaluationandAssessmentinTeachingEnglishasaSecond Language.3(3—0).S.Preq~AdmissiontoTeacherEducationCandidacy.Evaluationand Assessmentofwrittenandorallanguageproficiencythroughstandardizedandnon- standardizedassessmenttools.Examinationanddevelopmentofassessmentinstruments toassesslanguageproficiencyandprogress.Development,adaptationandevaluationof ESLmaterialsandcurricula. FL495SpecialTopicsinForeignLanguagesandLiteratures.3(30).Prcq: Consentofdepartment.Aconcentratedstudyofaspecialperiod.authororgenretobe determinedasneededinthedepartmentalprogram. FL(ENG)497SeniorSeminarinWorldLiterature.3(3—0),S.JuniororSenior standing.Rotatingtopicsinworldliterature,includingtreatmentofmaterialsfrommore thanonecultureandincludingconsiderationofthesubject‘stheoreticalor methodologicalframework.ReadingsinEnglish(originallanguagesencouragedbutnot required).

FL498IndependentStudyinForeignLanguageorLiterature.16FS,S'zznr PreqConsentofdepartment.lndnidualizedstudyofaforeignlanguageorliterature Iopic.modeofStudy,andcredithourstobedetemiinedinconsultationuiththefaculty membersupervrsingwork. FL(ENG)539SeminarinWorldLiterature.3130)S,Rotatingtopicsinworld literature.includingtreatmentofthesubjectstheoreticalormethodologicalframework. Possiblesubjects:colonialismandliterature;oralityandliterature;theRenaissance;the Enlightenment;translation;comparisonofNorthandSouthAmericanliteratures:African literarytraditions;post-modernismandgender.ReadingsinEnglish(originallanguages encouragedbutnotrequired). FL(ENG)540HistoryofLiteraryCriticism.3(3-0)FPreq.Grad.standingor PBSstatus.SurveyofthehistoryofliterarycriticismfromAntiquitytoearlyModern period.Introductiontomajortheoreticaldefinitionsofliteratureandmodesofpractical criticism.ClosestudyofAristotle'sPoetics.Sidney'sApologyforPoetry.Pope'sEssay onCriticism,Coleridge'sBiographiaLiteraria.Eliot'sessaysandotherlandmarkworksin developmentofliterarycriticism. FOREIGNLANGUAGESANDLITERATURES-CHINESE FLC101ElementaryChineseI.3(3-0).F.IntroductiontoModernStandard Chinese.Emphasisonspeakingandlisteningwithanintroductiontoreading.writingand Chineseculture. FLC102ElementaryChineseII.3(3-0).S.Preq:FLC101.Continuationofbasic skills.Emphasisonspeakingandlisteningwithsomereading.writingandChinese culture.. FLC105IntensiveElementaryChinese.6(6-0).IntensiveintroductiontoModern StandardChinese.Emphasisonspeakingandlisteningwithanintroductiontoreading. writingandChineseculture, FLC201IntermediateChineseI.3(3-0).FPreq'FLC102.Continuationofbasic skills.Greateremphasisonreading.writingandChineseculturaltraditions. FLC202IntermediateChinese11.3(3-0).S.Prcq:FLC201.Continuationofbasic skills.Focusonreading,writing.Chineseculturaltraditionsandpatternsofbehavior. FLC301IntermediateChineseIII.3(3—0).F.Preq.FLC202.Lastofthe foundationcoursesinChinese.Continuedpracticeinspeakingandunderstanding Chinesewithnewemphasisonwritingandonthereadingot‘culturalandliterarytexts.



FLC302IntermediateChineseIV..S.Preq.’FLC301.Continuedpractice inspeakingandunderstandingChinesewithgreateremphasisonreadingandwriting. Continuedstudyofculturalandliterarytexts. FOREIGNLANGUAGESANDLITERATURES-ENGLISH FLE110DevelopmentalWrittenEnglishforInternationalStudents.3(3-0).F,S. Developmentofbasicwritingskillsthroughsupervisedwriting,analyzedreading,and self—paceddrills,FocusonbasicelementsofEnglishgrammarimportantfornon-native speakersandonthemechanicsofwriting,suchasspelling.capitalization,and punctuation.Vocabularystudy,compositionofsentences.simpleparagraphs.andshort essays.Introductiontothewritingprocess. FLE(ENG)111CompositionandRhetoric.3(3-0).ES.Onlyfornon-native speakersofEnglish.SuccessfillcompletionofFLE111requiredagradeofCorbetter Fornon-nativespeakersofEnglish FLE(ENG)112CompositionandReading..FSPreq.‘AgradeofCor betterinFLE111orENG111.Onlyfornon—nativespeakerso/‘English.Successfitl completionofFLE112requiresagradeofCorbetter..Fornon—nativespeakersof English. FLE201OralCommunicationinEnglishforInternationalStudents.3(30).ES. OralcommunicationinEnglish:activeandinteractivespeakingskills.listening comprehensionandreading.SpecifictasksinspokenEnglishsuchascommunicating information,makinginquiries.requestsandcomplaints.Individualandgroupworkinthe formoforalreports,roleplay.presentations,etc.Listeningtolecturesandnotetaking skills. FLE400AmericanEnglishPronunciationforInternationalStudents.3(3-0). F,S.Intensivepronunciationpracticefornon-nativespeakersofEnglish.Emphasison improvedintelligibilitythroughpracticeonEnglishrhythm,stressandintonation. Individualandclassworkonvowelandconsonantdifficulties. FLE401AdvancedOralCommunicationinEnglishforInternationalStudents. 3(3-0.F,S.OralcommunicationinEnglish:pronunciationskills,reading.aural comprehensionandoralskills;communicationstrategiesandcross-cultural communication;individualandgroupactivitiessuchaspresentinginformation,teaching aclass.fieldingquestionsandleadingadiscussion.

FLE402AdvancedWrittenCommunicationinEnglishforInternational Students.3(3-0).F,S.Writtencommunicationskillsforgraduatestudents;integrated writingtasksfocusingonwriting,reading,grammarandcomprehension,specifically gearedtotheneedsofresearchstudentsandteachingassistants.Reading,critical analysisandsynthesisofwrittenmaterialsuchasjournalarticles,researchreports,etc. FOREIGNLANGUAGESANDLITERATURES-FRENCH FLF101ElementaryFrench1..F,S,Sum.Firstinafour—coursesequenceto developlanguageskills.Oralandwrittenpracticeinclassroomandlanguagelaboratory. ReadingsinFrenchcultureandcivilization. FLF102ElementaryFrench11..F.S,Sum.Preq:FLF101.Continuationof FLF101withintensivepracticeinspokenFrench.ReadingsinFrenchcultureand civilization. FLF105IntensiveElementaryFrench.6(6-0).Anintensivecourseaimedat developingabalancedfoundationinlistening,speaking.reading,andwritingFrench. EquivalenttoFLF101plusFLF102. FLF201IntermediateFrenchI.3(3—0).F,S,Sum.Freq:FLF102.Thirdoffour consecutivecoursestodevelopskillsofspeaking,listening,readingandwriting. ReadingsanddiscussionsofFrenchculture,civilizationandliterature. FLF202IntermediateFrenchII.3(3—0)ESSum.Preq:FLF201.Lastoffour sequentiallanguagecourses.Increasedemphasisonreadingandwriting.Readingsinthe literature,culture.andcivilizationofFranceandtheFrancophoneworld. FLF301SurveyofFrenchLiteraturefromtheMiddleAgesthroughthe Enlightenment.3(3—0).F.Preq.‘Anadvancedlanguageskillscourse(FLF308,310, 311,315)orFLF202Readinganddiscussionofrepresentativeworkswithattentionto literaryanalysisaswellastohistoricalandculturalbackground. FLF302SurveyofFrenchLiteraturefromRomanticismtotheContemporary Period.SPreq'Anadvancedlanguageskillscourse(FLF308,310,311,315) orFLF202withpermissionofinstructorReadinganddiscussionofrepresentative workswithattentiontoliteraryanalysisaswellastohistoricalandculturalbackground. FLF306FrenchBusinessCommunication.3(3-0).All.Year(even).Preq:FLF 202orbyinstructor’spermission.Studyofmajorformsofwrittenandoralbusiness communicationusedintheFrench-speakingworld.Extensiveworkwithcurrent, culturallyauthenticmaterials.Emphasisondevelopmentofpracticalcommunicative skills,withspecialattentiontocross-culturalcomparisonsofFrenchandAmerican businesspracticesandmodesofcommunication.



FLF307BusinessFrench.3(3-0).F.Preq:FLF202orpermissionofinstructor. BusinessFrenchvocabularyandconceptswithemphasisonculturaldifferencesandtheir importanceinthenewglobalvillagebusinessworld. FLF308AdvancedConversation:’ContemporaryFrenchCultures.3(3-0).S. Preq:FLF202.Conversationandreadingemphasizingidiomaticandpracticalusage withattentiontocontemporarycivilizationandculturesoftheFrenchspeakingworld. Emphasisonsocialstructures,politicalfeatures,events,worldviewsandmodesof communication. FLF309FrenchPhoneticsandPronunciation.3(3-0).FPreq:FLF202orFLS 105.AstudyoftheoralproductionofstandardFrenchwiththeaimofimproving pronunciation,fluencyandskillincommunication.Extensiveoralpracticethrough conversationandphonetics.

,.

FLF310AdvancedWrittenCommunication.3(3-0).F.Preq:FLF202.Anin- depthstudyofFrenchwrittencommunicationattheadvancedlevel,includingthemore advancedaspectsoftheFrenchgrammarwithextensivewritingpracticeservingavariety ofpracticalcommunicativeneeds. FLF311MethodsandTechniquesinFrenchTranslation.3(3—0).F,Alt. yrs.(odd).Preq:FLF'202.TranslationfromFrenchtoEnglishandEnglishtoFrench. Emphasisondifferencesandsimilaritiesbetweenthetwolanguages.Developmentof practicaltranslationskills,usingcurrentmaterialsonscience,technology,medicine, cinema,arts,literature,culture,politics,law,business,andothertopicsofinteresttothe students. FLF315\FrenchCivilizationandCulture.3(3-0).S.Preq:FLF202.French civilizationandculturefromitsoriginstothemodernperiod.Readinganddiscussionof thesocial,cultural,economicandpoliticalstructuresofFrance,includingitsgeography, history,music,artandnationalconsciousness. FLF318TheHeritageofFrenchCinema.3(3—0).S.Preq:3hrs.inFrenchat300 levelorpermissionofinstructor.SurveyofthemajorcontributionsofFrenchcinema fromitsoriginstothepresent.Attentiontofilmasanartisticmediumandtothe cinematicrepresentationofFrenchhistoryandculture.Reading,discussion,andviewing offilmsincludingUnChienAndalou,‘LaPassiondeJeanned'Arc,LeRetourdeMartin Guerre,LaMarseillaise,Les400Coups,andDiva. FLF'321FrenchCulturesandcontexts.3(3-0).S,Alt.Yrs.(odd).Preq:FLF202. An"approachto‘importantperiodsinthehistoryofFrenchCulturethroughthereadingof textsbyseVeralimportantWriters.'Silms,slides,painting,music,andtheInternetwillbe includedtoputthereadingsinaculturalcontext.
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FLF323TheFrenchNoveloftheTwentiethCentury.3(3-0).F.Preq:3hrs.in Frenchat300levelwith3hrs.inliterature.Readinganddiscussionofnovelsby representativeauthorsoftheperiodsuchasGide,Proust,Colette,Malraux,Camus, Robbe—Grillet,Duras,Sarraute. FLF352Literature,CinemaandCultureoftheFrancophoneWorld.3(3-0).S, Alt.yrs.(odd).Preq:6hoursinFrenchabove200level(3hoursmustbeinLiterature)or permissionoftheinstructor.Literary,cinematicandculturalproductionsofthe FrancophoneWorld:NorthandWestAfrica,theCaribbeanandQuebec.Taughtin French. FLF401FrenchForGraduateStudents.3(3-0).BasicFrenchgrammar,with specialattentiontocharacteristicsofformalexpositorystyle,andillustrativereadings. Studyofextractsfromscholarlypublicationsinstudents'areasofresearch.Prepares studentstotakethegraduateforeignlanguagecertificationexam. FLF414StudiesinFrenchProse.3(3-0).F,S.Preq:3hrsinFrenchat300level with3hrsinliterature.MajordevelopmentsintheFrenchessay,letter,novelandother proseformsfromtheRenaissanceto1900.ReadingsfromsuchauthorsasMontaigne, Sevigne,Lafayette,Rousseau,Sand,Balmc,Stendhal,Flaubert. FLF492SeminarinFrenchStudies.3(3-0).S.Preq:Juniorstandingand6hrsin Frenchliterature.Asmall—groupstudyofatopicinliteratureresultingineithera substantialessayorseriesofessaysbyeachstudent.Topicsvaryeachsemester. FOREIGNLANGUAGESANDLITERATUARES-GERMAN FLG101ElementaryGermanI.3(3-0).F,S,Sum.Thefirstinafour-course sequencetodevelopthelanguageskillsoflistening,speaking,reading,andwriting. EmphasisontheacquisitionofeverydayGermanandculturalawareness.Activeclass participation,practiceinthelanguagelabandcomputerlab,andwrittenassignments. FLG102ElementaryGerman11.3(3-0).F.S,Sum.Freq:FLG101.Secondina four-coursesequencetodevelopthelanguageskillsoflistening,speaking,reading,and writing.EmphasisontheacquisitionofeverydayGermanandculturalawareness. Activeclassparticipation,practiceinthelanguagelabandcomputerlab,andwritten assignments. FLG201IntermediateGermanI.3(3-0).F,S,Sum.Preq:FLG102.Thethirdof fourconsecutivecoursesinGerman.Intensiveconversationalpracticetodevelop proficiencyinspeakingandlistening,advancedreadingandwritingskillsbylearning complexgrammaticalstructuresandthroughtheuseofauthentictexts.Acquisitionof culturalknowledgeabouttheGerman-speakingcountries.



FLG202IntermediateGermanII.3(3—0).F,S.Preq:FLG201.Lastoffour consecutivecoursesinGerman.Continuedconversationalpracticetodevelopproficiency inspeakingandlistening.Developmentofadvancedwritingskillsbyrefining grammaticalstructuresandstylethroughassignments,andofadvancedreadingskills throughtheuseofculturalandliterarytextsfromtheGerrnan—speakingcountries. FLG208IntermediateGermanConversation.3(3-0).F,S.Preq:FLG20]. IntensivepracticeinspeakingandunderstandingGermanthroughroleplaying,debates, interviewsanduseofaudio-visualmaterials. FLG307BusinessGerman.3(3-0).F,Alt.Yrs.Preq:FLG202.BusinessGerman vocabularyandterminology.Readingsanddiscussionsoncurrentbusinesstopics. Specialconsiderationtointerculturalcommunicationrelativetointernationalbusiness operations. FLG309AdvancedGermanConversation.3(3—0).F.Preq:FLG202.Intensive conversationalpracticeinclassbasedoncurrenttopics.Discussionsaboutthecultures andcivilizationsoftheGerman-speakingcountries.Attentiontoculturalfactorsessential toeffectivecommunication.Oralreportsbystudents. FLG310AdvancedGermanSyntaxandComposition.3(3—0).Preq:FLG202. AdvancedaspectsofGermansyntaxandwritingstyles.Assignmentsinclude paraphrasingandsummarizingauthenticGermantextsandwritingcompositions. FLG311IntroductiontoGermanTranslation.3(3-0).F,All.Yrs.Preq.‘FLG 202.Introductiontotheory.methods,andtechniquesintranslationappliedtomaterialsof variousfieldsandprofessions.Emphasisonwrittentranslation. FLG315GermanicCivilizationandCulture.3(3-0).Preq:FLG202.Cultureand civilizationoftheGerman-speakingcountries.Analysisofthesocial,economicand politicalstructuresofGermany.Austria.andSwitzerland.Lectures,reports.conversation. TaughtinGerman. FLG316GermanLyricPoetry.3(3—0).SPreq~FLG202.Ahistoricaland interpretativestudyoftheGermanlyricfromthefifteenthintothetwentiethcenturywith specialattentiontothepoet‘schoiceoftheme.thewaysinwhichthatthemeistreated. andtherelevanceofthepoemtothehumanexperience. FLG318NewGermanCinema.3(30).S.Preq.FLG202.Surveyofthemajor contributionstothe"NewGermanCinema"(1970'sto1990's).Attentiontofilmasan artisticmediumandtothecinematicrepresentationofGermanhistoryandculture. Reading.discussion.andviewingoffilmsincludingfilmsbySchloendorff(Die Blechtrommel).Fassbinder(DieEhederMariaBraun).vonTrotta(RosaLuxemburg). Herzog(Stroszek).andWenders(DerHimmelueberBerlin).

0
FLG323TwentiethCenturyGermanLiterature.3(3-0).Preq:FLG202. TwentiethcenturyliteraturefromGerman—speakingcountries.ReadingsofMarin,Kaflta, Rilke,Hesse,Durrenmatt,Frisch,Grass,andavarietyofpoets. FLG401GermanforGraduateStudents.3(3—0).F.BasicGermangrammar,with specialattentiontocharacteristicsofformalexpositorystyle,andillustrativereadings. Studyofextractsfromscholarlypublicationsinstudents'areasofresearch.Prepares studentstotakethegraduateforeignlanguagecertificationexam. FOREIGNLANGUAGESANDLITERATURES-HEBREW FLH(REL)101ElementaryBiblicalHebrewI.3(3-0).ES.Theelementsof grammarandsyntaxessentialforareadingknowledgeofBiblicalHebrew.Readingis drawnprimarilyfromtheBookofGenesisandsomeattentiongiventoexegetical method. FLH(REL)102ElementaryBiblicalHebrewII.3(3-0).F,S.Preq.’REL(FLH) 101.AcontinuationofREL(FLH)101withincreasedemphasisuponreadingselected prosepassages. FLH(REL)201IntermediateBiblicalHebrewI.3(3-0).F,S.Preq:REL(FLH) 102.Continuingdevelopmentofvocabularyandunderstandingofgrammarandsyntax throughreadingofselectedproseandpoeticpassagesintheHebrewBible.Exegetical mattersareconsidered. FLH(REL)202IntermediateBiblicalHebrewII.3(3-0).F,S.Preq.‘REL(FLH) 201.Exclusiveattentiondevotedtoreadingandinterpretingselectedproseandpoetic passagesintheHebrewBible. FOREIGNLANGUAGESANDLITERATURES-ITALIAN FLI101ElementaryItalianI.3(3-0).F.Beginsthedevelopmentofabalanced foundationinallfourlanguageskills.Concentratesonlisteningandspeaking, emphasizingidiomaticItalian.ShortreadingsinItaliancultureandcivilization.Classand laboratorypractice.writtenhomework. FLI102ElementaryItalianII.3(3—0).Preq:FL]101.ContinuationofFLI101 withemphasisonacquisitionoforalskillsthroughclasspracticeanduseofaudioaids. ReadingsinItalianculture,civilizationandliterature. FLI201IntermediateItalianI.3(3—0).Preq:FL]102.Thirdoffourconsecutive coursestodevelopskillsofspeaking.listening.readingandwriting.Readingsand discussionofltalianculture.civilizationandliterature.



FLI202IntermediateItalianII.3(3<0).Preq.’FLI201.Lastoffoursequential languagecourses.Increasedemphasisonreadingandwriting.Readingsintheliterature, culture,andcivilizationofItaly. FLI208IntermediateItalianConversation.3(3-0).Coreq:FL]201.Intensive practiceinspeakingandunderstandingItalianthroughroleplaying,discussion, interviews,anduseofaudio-visualmaterials. FLI308ItalianReadingandConversation.3(3-0).Preq.FL]201.Advanced readingsandintensiveconversationalpracticeinItalianforstudentsbeyondthe intermediatelevel. FOREIGNLANGUAGESANDLITERATURES-JAPANESE FLJ101ElementaryJapaneseI.3(3—0).Coreq.‘FLJ103.Introductiontostandard, formalJapanese.Emphasisonspeakingandlisteningskills.ExposuretoJapanese culture,reading,andwriting. FLJ102ElementaryJapaneseII.3(3-0).Preq:FL]101.Coreq:FLJ104. Continuationofbasicskills.Emphasisonspeakingandlisteningskills;inclusionof Japaneseculturalfactorsincommunication.Somereadingandwriting. FLJ103ElementaryJapaneseIConversation.1(1-0).Coreq.FLJ101 SupplementsconversationalpracticeinFLJ101.Studentsareencouragedtousetheir speakingskillsinavarietyofsituations.Specialattentionisgiventocorrectingand improvingpronunciationandintonation. FLJ104ElementaryJapaneseIIConversation.[(1—0).Preq‘FL]10].Coreq' FLJ102.SupplementsconversationalpracticeinFLJ102.Extensiveuseofspeaking skillsinavarietyofsituations.Specialattentiongiventocorrectingandimproving pronunciationandintonation. FLJ105IntensiveElementaryJapanese.6(6-0)Anintensiveintroductionto standard,formalJapanese.Emphasisisonspeakingandlisteningskills.Somereading andwriting.CombinesFLJ101and102. FLJ201IntermediateJapaneseI.3(3-0).Preq:FL]102orFLJ105.Coreq:FL] 203.Continuationofbasicskills.Greateremphasisonreadingandwriting.More exposuretoJapaneseculturaltraditions. FLJ202IntermediateJapaneseII.3(3-0).Preq:FLJ201.Coreq:FL]204. Continuationofthelearningofthebasicskills.Emphasisonreadingandwritingaswell asonspokenJapaneseandonculturalpatternsofbehavior.
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FLJ203IntermediateJapaneseConversation.1(1-0).Preq.‘FLJ102.Coreq:FLJ 201,FLJ2020rFLJ301.Mayberepeatedforamaximumofthreecredithours.Practice inspokenJapanesethroughuseofthelanguageinavarietyofsituations.Increase vocabularyanddevelopfluencyandeaseinthestructuralpatternsofthelanguage. FLJ204IntermediateJapaneseIIConversation.1(1—0).Coreq:FLJ202. Supplementalintermediateconversationalpractice.Drillsandsituationalexercisesto buildoralproficiencywithpatternsintroducedinFLJ202. FLJ301IntermediateJapaneseIII.3(3—0).Preq:FL]202.Continuedstudyof Japaneselanguage.PrimaryemphasisonspokenJapanese,butattentionalsogivento reading,writingandculture. FLJ302 thefoundationsofJapaneselanguage. increasedattentiontoreadingandwriting.

IntermediateJapaneseIV.3(3-0).Preq'FLJ30].Continuedtrainingin

PrimaryemphasisonSpokenJapanese.with

FLJ401AdvancedJapaneseI.3(3-0)PreqFLJ302.Continuedtraininginthe foundationsofJapaneselanguage.withemphasisoncomplexverbforms.Increased attentiontoreadingandwriting. FLJ402AdvancedJapanese11.3(30).Preq.FL]401Elaborationon grammaticalformslearnedinthepre\i0uscourseswithapplicationsinreadingand writing.combinedwithmoresophisticatedvocabularyandidiomsandattentionto developmentofnaturalreadingskills. FOREIGNLANGUAGESANDLITERATURES-SVVAHILI FLK101ElementarySwahili1.3(3-())Firstinafour-coursesequencetodevelop languageskillsinSwahili(Kiswahili).Oralandwrittenpractice.ReadingsinAfrican cultureandcivilization. FLK102ElementarySwahiliII.3(3—0).Preq'FLK101.Secondinafour-course sequencetodeveloplanguageskillsinSwahili(Kiswahili).Oralandwrittenpractice. ReadingsinAfricancultureandcivilization. FLK201IntermediateSwahiliI.3(3-0).Preq:FLK102.Thirdinafour-course sequencetodeveloplanguageskillsinSwahili(Kiswahili).Oralandwrittenpractice. ReadingsinAfricancultureandcivilizations. FLK202IntermediateSwahiliII.3(3-0).Preq:FLK201.Fourthinafour-course sequencetodeveloplanguageskillsinSwahili(Kiswahili).Oralandwrittenpractice. ReadingsinAfricancultureandcivilization.



FOREIGNLANGUAGESANDLITERATURES-HINDI FLN101ElementaryHindi-UrduI.3(30).FCoreq:FLN103.Introductionto standardHini-Urdu.Emphasisonspeakingandlistening,andonreadingandwritingin theHindiwritingsystem(Devanagari).ReadingsinSouthAsiancultureandcivilization. OfferedjointlyinteleconferencingformatwithHIND101attheUniversityofNorth Carolina-ChapelHill. FLN102ElementaryHindi-UrduII.3(3—0).S.Preq.‘FLN101Coreq:FLN104. ContinuationofFLN101.Emphasisonoralcommunicationandreadingandwritingin theHindiwritingsystem(Devanagari).FurtherreadingsinSouthAsiancultureand civilization.OfferedjointlyinteleconferencingfomiatwithHIND102attheUniversity ofNorthCarolina-ChapelHill. FLN103ElementaryHindi-UrduIConversation.1(1—0).FCoreq'FLN10]. RequiredconversationalpracticeforFLN101.Specialattentiontoindividual pronunciationandintonation.Introductionofformalandinformalspeech.Useof audiovisualmaterials. FLN104ElementaryHindi-UrduIIConversation.[(1-0).S.Preq:FLN101. Coreq‘FLN102.RequiredconversationalpracticeforFLN102.Extensiveuseof speakingskillsinvarietyofsituations.Attentiontosupplementalnon-verbal communication.Useofaudiovisualmaterials. FLN201IntermediateHindi-UrduI.3(3—0).F.Preq.FLN102.Coreq'FLN203 Continuationofbasiclanguageskills.IntroductionofUrduwritingsystem(Nastaliq) throughHindiwritingsystem(Devanagari).Introductiontogrammaticaldivergenceof HindiandUrdu.ReadingsinSouthAsiancultureandcivilization.Offeredjointlyin teleconferencingformatwithHIND103atheUniversityofNorthCarolina-ChapelHill. FLN202IntermediateHindi-UrduII.3(30).S.Preq:FLN201Coreq:FLN204. ContinuationofFLN201.FurtherpracticeofbothUrdu(Nastiliq)andHindi (Devanagari)writingsystems.FurtherdistinctionofspokenandliteraryUrduandHindi. FurtherreadingsinSouthAsiancultureandcivilization.Offeredjointlyin teleconferencingformatwithHIND103attheUniversityofNorthCarolina-ChapelHill. FLN203IntermediateHindi-UrduIConversation.1(1—0).FPreq.FLA/102. Coreq.FLN201Requ1redcomersationalpracticeforFLN201.Advancementof speakingskillsthroughroleplaying.interviews.debates.FurtherHindlandUrdunon- verbalcommunication.Useofaudiovisualmaterials.includingresponsestocommercial televisionandmovies.

FLN204IntermediateHindi-UrduIIConversation.1(1-0).S.Preq:FLN201. Coreq:FLN202.RequiredconversationalpracticeforFLN202.Refinementofspeaking skillsthroughroleplaying,interviews,debates.FurtherHindiandUrdunon-verbal communication.Useofaudiovisualmaterials,includingresponsestocommercial televisionandmovies. FLN208IntermediateHindiConversation.3(3-0).F.Preq:FLN201or permissionofinstructor.IntensivepracticeinspeakingandunderstandingHindithrough roleplaying,debates,interviews,anduseofaudio-visualmaterials. FLN301AdvancedHindi:ReadingsinLiterature1.3(3—0).F.Preq.‘FLN202. Readinganddiscussionofrepresentativeworkswithattentiontoliteraryanalysisaswell astohistoricalandculturalbackground.TaughtthroughinteractiveTeleVideo. FLN302AdvancedHindi:ReadingsinLiteratureII.3(3-0).S.Preq:FLN301. Readinganddiscussionofrepresentativeworkswithattentiontoliteraryanalysisaswell astohistoricalandculturalbackground.TaughtthroughinteractiveTeleVideo. FLN308AdvancedHindiConversation.3(3-0).S.Preq.‘FLN208.Conversation andreadingemphasizingidiomaticandpracticalusagewithattentiontocontemporary civilizationandculturesoftheHindispeakingworld.Emphasisonsocialstructures, politicalfeatures,events,worldviewsandmodesofcommunication. FOREIGNLANGUAGESANDLITERATURES-PORTUGUESE FLP101ElementaryPortugueseI.3(3-0).Introductiontothefundamentalsof BrazilianPortuguese:pronunciation.comprehension,andspokensyntaxandgrammar. FLP102ElementaryPortugueseII.3(30).Preq.‘FLP101.Continuationofthe essentialsofBrazilianPortuguese.Furtherstressonpronunciationandcomprehension andintroductionofreadingandwritingskills. FOREIGNLANGUAGESANDLITERATURESRUSSIAN FLR101ElementaryRussianI.3(3—0)Firstinafour-coursesequencetodevelop languageskillsinRussian.Oralandwrittenpracticeintheclassroomandlanguage laboratoryandattentiontoRussianculturalheritage. FLR102ElementaryRussianII.3(3—0).Preq:FLR101.Emphasisonacquisition ofbasicoralskills,withcomplementary'eadingandwritingexercisesandattentionto Russianculturalheritage.



FLR201IntermediateRussian1.3(3-0).Preq:FLR102.BasicRussianlanguage skillscontinued.Moreemphasisgiventowritingandessentialconversationalpractice. IntermediatelevelreadingsinRussianliteratureandculture.Classandlaboratory practice;writtenassignments. FLR202IntermediateRussian11.3(3-0).Preq:FLR201.Advancedaspectsof Russiansyntaxthroughstudyoftext.Continuedattentiontoconversationalpracticeand vocabularybuilding. FLR303RussianLiteratureinTranslation:TheNineteenthCentury.3(3-0).A studyofselectedplays,shortstoriesandnovelsofthegreatRussianwritersofthe nineteenthcentury:Pushkin,Lennontov,Gogol,Goncharov,Turgenev,Dostoevsky, Saltykov-Shchedrin,Leskov,TolstoyandChekhov.ExaminationsofpeculiarlyRussian aswellastheuniversalaspectsofthisliterature.Allreadings,lecturesanddiscussionsin English. FLR304RussianLiteratureinTranslation:TheTwentiethCentury.3(3-0).A studyofselectedpoems,plays,shortstoriesandnovelsbymajorRussianwritersofthe twentiethcentury,suchasChekhov.Gorky,Blok,Mayakovsky,Esenin,Zamyatin, Olesha,Bulgakov,Babel,Pilnyak,Pasternak.Solzhenitsyn,Evtushenko,and Voznesensky.Allreadings,lecturesanddiscussionsinEnglish. FOREIGNLANUAGESANDLITERATURESSPANISH FLS101ElementarySpanishI.3(3-0).Listeningandspeaking;developmentofa balancedfoundationinallSpanishlanguagesskills.Idiomatic,everydaySpanishand culturalawareness.Classpractice,laboratoryandwrittenhomework. FLS102ElementarySpanishII.3(3~0).Preq:FLS10].UseofSpanishthrough pasttenses,regularandirregular,andvariousmorphologicalandsyntacticalaspects. Emphasisonoralskillsandincreasedculturalawareness.Writtenworkandlaboratory practiceassigneddaily. FLS105IntensiveElementarySpanish.6(6-0).Anintensivecourseaimedat developingabalancedfoundationinlistening.speaking,reading,andwritingSpanish. EquivalenttoFLS101plusFLS102. FLS110AcceleratedElementarySpanish.3(3-0).ESSzlm.Ascoreof]-.(24on theSpanishplacementexamisrequiredformatriculationinthiscourse.Contentsof FLS101andFLS102atanacceleratedpace,forstudentsplacedintothecoursebasedon resultsoftheSpanishplacementtest,orthosewithpriorknowledgeofanotherRomance language.Significantamountofworkoutsideofclass.Developmentofabalanced foundationinlistening,speaking,reading,andwritingSpanish,andunderstanding Hispaniccultures.
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FLS201IntermediateSpanishI.3(3-0).Preq:FLS102or105.Thethirdoffour consecutiveSpanishcoursesidiomatic,spokenSpanish.Withspecialattentiontoreading andwritingskillsandtheculturalheritageoftheSpanish—speakingpeoples.Class practice,laboratoryandwrittenassignments. FLS202 coursesinthefoundationsoftheSpanishlanguage. culturalheritageofSpanish-speakingpeoples.

IntermediateSpanishII.3(3-0).Preq:FLS201.Lastoffoursequential

Attentiontowritingskillsand

FLS208IntermediateSpanishConversation.3(3-0).Coreq.‘FLS20].Intensive practiceinspeakingandunderstandingSpanishthroughroleplaying.discussion. interviewsanduseofaudio-visualmaterials. FLS21')AcceleratedIntermediateSpanish.3(30).FSSum.Ascore0f3530on theSpanishplacementexamisrequiredformatriculationinthiscourse.ContentofFLS 102andFLS201atanacceleratedpace.forstudentsplacedintothecoursebasedon resultsoftheSpanishplacementtest,orthosewithsignificantknowledgeexperience withanotherRomancelanguage.Substantialamountofworkoutsideofclass. Developmentofabalancedfoundationinlistening.speaking,reading.andwriting Spanish,andunderstandingHispaniccultures. FLS300IntroductiontoHispanicLiteratures.3(3-0).Preq:FLS202.An introductiontothemajorliterarygenresandmovementsinSpanishandLatinAmerican literatures.Lectures,discussions,filmsandwrittenassignments. FLS301SurveyofSpanishLiteratureThroughtheGoldenAge.3(3-0).F.Preq: FLS202.LiteratureofSpainfromtheMiddleAgestothebeginningoftheeighteenth century. FLS302SurveyofSpanishLiterature:1700toPresent.3(3—0).Preq:FLS202or FLS105.IntroductiontoSpanishNeoclassicism.Romanticism,Realism,andtwentieth- centuryliterature.Specialattentiontothequestfornewvaluesincontemporaryliterature. FLS303LatinAmericanLiteratureto1898.3(3-0)Preq:FLS203: RecommendedFLS300.LatinAmericanliteraturebeginning“iththeChroniclesand extendingthroughtheColonialPeriodandtheliteratureofindependence. FLS304LatinAmericanLiteraturefrom1898tothePresent.3(3-0)Preq:FLS 202;FLS300recommended.Latin—AmericanliteraturebeginningwiththeModernism authors.includingRegionalistandAvantgarddisteauthors,andextendingto contemporaryworks. FLS307BusinessSpanish.3(3-0).Preq:FLS202.BusinessSpanishvocabulary andterminology.Emphasisoneverydayspokenand“rittenSpanish.Readingsand discussionsofbusinesstopics.Cross—culturalconsiderationsrelativetointernational businessoperations.



FLS308SpanishConversationandReading.3(3-0).Preq:FLS202.Intensive practiceinspeakingandreadingSpanish.Drillsandconversationwithemphasison practicallanguageandidiomaticexpressions. FLS309SpanishPhoneticsandAdvancedConversation.3(3-0).Preq:FLS202 0rFLS105.AstudyoftheproductionofthesoundsofStandeSpanishwiththesimof improvingpronunciation,fluency,andskillincommunication.Extensiveoralpractivein phoneticsandconversation. FLS310AdvancedSpanishGrammar.3(3—0).F,S.Preq:FLS202.Reviewof advancedaspectsofSpanishgrammar,withextensivepracticethroughavarietyof contextualizedexercises,analysesofreadingsandoriginalcompositions.Topicsrelevant toHispaniccultureandcivilizationinlectures,discussions,exercisesandcompositions. Emphasisonalllanguageskills. FLS311AdvancedSpanishComposition.3(3-0).Preq:FLS202.Anintensive courseinthetheoryandpracticeofSpanishcompositionwithlectures,discussionsand weeklywritingassignments. FLS315CultureandCivilizationoftheIberianPeninsula.3(3-0).FPreq:FLS 202.TheIberianPeninsulaasacrossroadsofcivilizationsfromneolithictimestothe present.TheemergenceofSpainandPortugalasnations.theriseandfalloftheir overseasempires.andtheircontemporarycivilizations. FLS316TheCultureandCivilizationofLatinAmerica.3(3-0).S.Preq:FLS 202.SurveyoftheculturaltraditionsofLatinAmericaincludingBrazil.Themajorpre-Colurnbiancivilizations.SpanishandPortuguesecolonialism.theemergenceofthe modernnations.Filmsandrecordingssupplementreadingsanddiscussions. FLS318HispanicCinema.3(3-0).Preq:6hrsSpanishat300level.Surveyofthe majorcontributionsofHispaniccinemafromitsoriginstothepresent.Analysisoffilm asanartisticmediumandasthecinematicrepresentationofHispanichistoriesand cultures.Reading.discussions,andviewingoffilmsbyrepresentativedirectors. FLS319Children'sandAdolescent'sLiteratureinSpainandLatinAmerica. 3(3-0).Preq:FLS202.Traditionalandcontemporarychildren'sandadolescent‘s literaturewrittenoriginallyinSpanish.Criticalexaminationofpicturebooks.folktales. poetry,theaterandnovelsfromaliterary/artisticpointofviewandfortheirvaluein culturaldevelopment.
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FLS323ContemporaryHispanicLiterature.3(3-0).Preq:FLS202; RecommendedFLS301,302,303and/orFLS304.SelectedworksofHispanicfiction, essaysand/orpoetryofthetwentiethcentury.Theperiodsmayincludethegenerationsof1898and1927andthepost-CivilWarwritersinSpain;modemismo,the“Boom”,the “post-Boom,”testimonialliterature,contemporarypoetryinLatinAmerica,women writers. FLS400MethodsandTechniquesinSpanishTranslationandInterpretation.3(3-0).Preq:FLS202.Studyandpracticalapplicationoftheory,methodsandtechniquesoftranslationbasedonmaterialsrelevanttovariousfieldsandprofessions. FLS401SpanishforGraduateStudents.3(3—0).F,S.BasicSpanishgrammar,with specialattentiontocharacteristicsofformalexpositorystyle,andillustrativereadings.Studyofextractsfromscholarlypublicationsinstudents'areasofresearch.Preparesstudentstotakethegraduateforeignlanguagecertificationexam. FLS403HispanicProseFiction.3(3-0).Preq:Consentofdepartment.Nineteenth- andtwentieth—centuryproseandfictionofSpainandLatinAmerica,includingGaldMs, Realism,theBoom,testimonialliterature. FLS404HispanicDrama.3(3-0).Preq:Juniorstanding.SelectedtopicsinSpanishofLatin-AmericandramafromtheGoldenAgetothepresent. FLS492SeminarinHispanicStudies.3(30).Preq.‘Juniorstandingandconsent ofdepartment.AdvancedseminaronaspecificareaofHispanicstudies(topicsvary), leadingtoamajortermpaperand/oraseriesofessaysbythestudent. FORESTRY FOR110IntroductiontoForestry.2(1—3).Overviewofthehistoryandpoliciesof forestry,thebasisofforestmanagement,theimpactofforestryonnatureandsociety,and theopportunitiesofacareerinforestry. FOR(WPS)202IntroductiontoForestry.3(23).Overviewofthehistoryand policiesofforestry.thebasisofforestmanagement,theimpactofforestryonnatureand society,andtheopportunitiesofacareerinforestry. FOR204Silviculture.2(06).Preq.‘Summercampeligibility.Silvicalcharacteristics andgrowthrequirementsofforesttrees;dynamicsofstandgrowth,species-site relationships,siteproductivity,forestpestinteractions.hydrologyandnutrientcyclingin forestecosystems;emphasisonunderstandingandapplyingecologicalprinciplestothe productionofmultiplebenefitsattheforestcommunitylevel.



FOR212Dendrology.4(2-4).Identificationandelementarysilvicsofwoodyplants ofeasternNorthAmericawithstudiesoftheirclassification.characteristics.andhabitats. ConsiderationoftreesfromnorthernandwesternNorthAmericaandtheCaribbean region.Fieldidentificationwithtripstoforestcommunities. FOR(FW,Z0)221ConservationofNaturalResources.3(30).Importanceof naturalresourcesandtheirroleinhumanenvironment.Physical.biologicaland ecologicalprinciplesunderlyingsustainabilityofnaturalresourceswithattentionto consequencesofhumanimpactswhilemeetingsocietyneeds. FOR248ForestHistory,TechnologyandSociety.3(3—0).Examiningforest resourceuseandissuesthroughouthistory.Tracingdevelopmentsandconceptsthat createdthecontextfortoday'sissuesconcerningglobalforestresources.Examininghow woodresourceavailabilityshapedcivilization'sdevelopment.andexamining consequencesonforestresourcesofcivilization‘sscientific,social,andtechnological progress. FOR252IntroductiontoForestScience.3(23).NotopentoForestManagement majors,Integrationofbiologicalprinciplesintostudiesoftreegrowth,reproduction, establishment,survival.anddisturbance.Discussionsofregionalsilvicultureandof effectsofhumansonforestecosystems.Instructioninforestsamplingandtree identification.Manylaboratoriesmeetoutdoors. FOR261ForestCommunities.2(0-6).Sum.Preq:FOR212orB0220orB0403. Studyofthespeciescomposition,distribution,siterequirements,andsuccessionofthe principalforestcommunitiesofsoutheasternNorthAmerica.Identificationofimportant memberplantspecies.Fieldtripstotypicalexamples. FOR264ForestWildlife.1(0-3)Preq.‘Summercampeligibility.Diversityoffauna thatinhabitsforestcommunitiesinthePiedmontofNorthCarolina.Inventoryterrestrial andaquatichabitatsandidentifyvariousvertebrateandinvertebratespecies,Insect collectioninitiated,Thelifehistoriesofrepresentativespeciespresented. FOR265FireManagement.[(0-3).Preq:Summercampeligibility.Effectsof wildfireandprescribedfireonforestecosystemcomponentsandprocesses;firebehavior andtheecosystemandmeterologicfactorsthataffectit;silviculturalusesoffire; organization,equipment,andtacticsforwildfiresuppression;firesuppressionexercises ontheNorthCarolinaDivisionofForestResources'ForestFireSimulator. FOR274MappingandMensuration.4(112).Sum.Preq:Summercamp eligibility.Proceduresandinstrumentsformeasuringtreeparameters,standdensityand siteindex.Determinationoflogandtreevolumeandplanning,conductingand summarizingatimberinventory.Basiclandmeasurementsandthemappingofboundary surveys,useofmapsandGPSwillbeincluded.
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FOR303SilvicsandForestTreePhysiology.3(3-0).Preq.‘310125.CH201,PY 211,BO360,SSC200&summercamp.Coreq:FOR353,FOR319,FW353.ST311. Ecologicalandphysiologicalprocessesinfluencingestablishment.growth.and developmentofforeststandswithparticularemphasisonforesttypesofSoutheastern UnitedStates;influenceofresourceavailabilityonforeststandproductivity;physicaland biochemicalprocessesassociatedwithtreefunction.includingwaterrelations?mineral nutrition,transportandtranslocation,photosynthesis.respiration;internaland environmentalfactorsregulatingtreegrowthanddevelopment. FOR304TheoryofSilviculture.4(3-3).Preq.FOR303,333,319.FW353.ST311 Coreq:FOR374,434,ENT402,PP318Ecologicalprocessesaffectingtheestablishment andgrowthofforeststandswithparticularemphasisonforesttypesoftheSoutheastern UnitedStates.Foreststandproductivity.howproductivityisinfluencedbysite.stand. climaticfactors,andtheapplicationofsitespecificprescriptionstoestablishand manipulatethecomposition,growth.andhealthofforeststands. FOR(FW)310FisheriesandWildlifeInventoryandManagement.6(018) Preq:JuniorstandinginSFW,FOM,NRE,NRP,or$20;FW/ZO221Fieldexercises involvingresourceinventory.habitatrelationships.communitystructureandanalysis. populationestimation,forestmensurationandsilviculture.andhabitatmanipulation. Activitiespredominatelyfield-orientedinanoff-campusenvironment.Overnighttripsto observemanagementactivitiesrequired. FOR(PP)318ForestPathology.3(2-2).Preq:BIO125orBO200.Majordiseases offoresttreesanddeteriorationofwoodproductsemphasizingprinciplesofplant pathology;diagnosis;nature,physiology,ecology.anddisseminationofdisease-causing agents;mechanismsofpathogenesis;epidemiologyandenvironmentalinfluences; principlesandpracticesofcontrol. FOR319ForestryEconomics.3(30).Preq:ARE201.Conceptsandtechniquesfor evaluatingtheprofitabilityoflong-termtimberinvestments.Biologicalandmarket variablesthataffectprofitability.Incometaxtreatmentoftimberincome.including financialincentivesprovidedthroughthetaxsystem.Analysisoftimerinvestment returnsunderarangeofland,ownership,andmarketconditions.Emphasisonproblem- solving. FOR353AirPhotoInterpretationandPhotogrammetry.3(2-3).Preq:MA114 Theory,principles.andtechniquesofutilizingairphotosforinventoryandmanagement ofrenewableresources.photogrammetricandengineeringapplications.hydrologicand terrainanalysis,andlanduse/covermapping.Introductiontoremotesensinganduseof colorinfrared.thermal,Skylab,andLandsatimageryinresourcemapping.



FOR374ForestMeasurement,Modeling,andInventory.3(3-2).Preq:MA121 and114;or242;CFR134,FOR274,ST311.Mathematicalfunctionsrequiredfor quantifyingtheyieldoftimberandnon-timberproducts.Proceduresforplanning, conducting.andanalyzingforestinventories.Useofmathematicalmodelstoestimate growthandyieldofforeststandsandnon—timberproductsformanagementdecisions. FOR(ENT)402ForestEntomology.3(2—2).S.Preq:JuniorClassStandingand BIO125.Fundamentalsofmorphology,classification,biology,ecologyandcontrolof insectsattackingtrees,withemphasisonsilviculturalpractices. FOR(FW)404ForestWildlifeManagement.3(3-0).Preq:9hrsBiological SciencesRelationshipsbetweenforestandwildlifemanagementandtheeffectsof silviculturalsystemsonwildlife.Species-habitatrequirements,forestwildlife managementtechniques,andforest-wildlifepoliciesandeconomics.(SeeFisheriesand WildlifeSciences.) FOR405ForestManagement.4(2—4).Preq:FOR319304371434.Fundamental principlesandanalyticaltechniquesnecessaryintheplanning,managementand optimizationofforestoperations.Formulationofobjectivesandconstraints.yield forecasting.forestregulation,procurementandmarketing,inventorymethods,and managementplanpreparation.Writtenandoralreporting. FOR406ForestInventory,AnalysisandPlanning.4(016).Preq:FOR405,FOR 460.Independentprojectindesigningandimplementingamulti-resourcesurvey;analyze standconditions;forecastgrowth,yieldandrevenueoftimberandforestproducts;use linearprogrammingtopreparealong-termmanagementplansubjecttoeconomic,social. andecologicalconstraints;assesseconomicandenvironmentalimpactsofpotential actions;andreportresultsorallyandinwriting. FOR411ForestTreeGeneticsandBiology.3(30).Preq:Juniororsenior standingH11}?abiologicalbackgroundGeneticsasitisappliedinforestmanagementfor bothconifersandhardwoods.Thevariation.evolutionandgeneticsofforesttrees. Methodsforselection.breeding.seedproduction.andvegetativepropagation.Exotics. woodproperties.andtreeimprovementasaforestmanagementtool. FOR414WorldForestry.3(3-0)S,Managementofglobalforestresources; distributionandtrendsinforestcoxer;roleofforestsineconomicdevelopment; internationalproductionandtradeofforestproducts;currentpolicyissues.including tropicaldeforestation.certification,andcarbonsequestration;socialforestryandnon- timberforestproducts;internationalinstitutionsandaidforconservationand development;identificationandevaluationofsourcesofcurrentinformationonglobal forestryissues.
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FOR415WorldForestryStudyTour.1(1-0).S.Coreq:FOR414.Ofi’eredduring springbreak,asaoneweekfieldtriptoMexicoand/orCentralAmerica.Fieldtripto Mexicoand/orCentralAmericaforsevendaysoverspringbreak.Examinetropical forestryissuesthroughfieldvisitstotimberconcessions,plantations,nurseries,wood productsfirms.protectedareas,andagroforestryprojects;meetingswithrepresentatives offorestresearchinstitutes,governmentagencies,timberindustry,cooperatives,and environmentalorganizations;andinteractionwithlocalpeople.Feeforfieldtrip determinedannually. FOR(NR)420WatershedandWetlandsHydrology.4(3—3).F.Preq:SSC200, BO360.CreditwillnotbegivenforbothFOR(NR)420andFOR(NR)520.Principlesof hydrologicscience;classificationandassessmentofwatershedsandstreamnetworks; hydrologic,erosion,andwaterqualityprocessesinnaturalandmanagedwatersheds; wetlandshydrology;hydrologicmeasurementsanddataanalysis;applicationsof hydrologyandwaterqualitymanagementforforestagriculture,andurbanecosystems; watershedrestoration.Emphasisfieldstudyofwatershedsandhydrologicmeasurements. Twoweekendfieldtripsarerequired. FOR422ConsultingForestry.3(2-2).Preq:SeniorstandinginForestManagement. Forestlandacquisitionandownership:ownership,appraisal,legalconsiderations, financialmanagementandplanning.Producingforestresources:timber,wildlife, recreation,farmproducts,water,minerals,specialtyproducts,anddevelopment. Marketingforestresources:timber,recreation,farmleases,minerals,specialtyproducts, anddevelopedproperty.Forestresourcesconsulting:formsoforganization,pricingof services,consultantclientrelationships(LawofAgency),professionalethicsand continuingeducation. FOR(WPS)423ForestMachineryandSystems.3(2-3).FPreq.‘Juniorstanding inF0M.BE,WPApplicationsofengineeringprinciplestoproblemsinforestoperations: powersources;testing;ratingandcapabilitiesofforestmachinery;powerrequirements andutilizationefficiencies;effectsofvehicledesignparametersonstability,safety,and operationunderload;tractiondevicesandvehiclemechanics. FOR434ForestOperationsandAnalysis.4(3-3).S.Preq'FOR303,319,353,FW 353,ST311Carer]:FOR304ENT402,PP318.Managementscienceandoperational techniquesinforestry.Roadlayout,construction,andmachinesystems:harvesting machineoptimization,andselection.Harvesting,productionandforestplanning.Linear programming.queuing,decisionandinventorytheory,andothertechniquesforsolving problemstypicallyencounteredinforestoperationsmanagement. FOR460RenewableResourcePolicyandManagement.3(3—0).Preq.‘Junior standing.Theinteractionoflegalprinciplesandgovernmentalinstitutionsinthe developmentandimplementationofnaturalresourcepolicyandmanagement.Legal principles,constitutionalprovisions,andthelocationandorganizationofgovernmental programs.Examplesfrombothhistoricandcurrentcasehistories.



FOR(FW)485NaturalResourcesAdvocacy.3(2~3).F,SPreq'ENG333:Jror Srlevelwithatleast10hrs.ofBiology.Analysisofnaturalresourcesproblemsaffecting managementagenciesandusergroups.Emphasisonprofessionalattitudes.policies,and communicationskillsneededformanagementofsensitivenaturalresourceissues.Guest professionalssharingtheirperspectivesondealingeffectivelywithnaturalresource clientelegroups.Studentdiscussions.teamprojects.technicalpresentationsciting populararticlesonnaturalresourcessubjects. FOR490SeniorSeminarinForestry.[(1—0).FSFreq:Seniorstanding.Attend departmentaloruniversityseminarsorgroupdiscussionsweeklytoenrichandbroaden studentpersepctives.Oralorwrittensummariesoftheseseminars. FOR(NR)491SpecialTopicsinForestryandRelatedNaturalResources.[-4. ES.Preq:ConsentofInstructor.Independent(orgroup)studyorresearchofaforestry orrelatednaturalresourcestopicwithafacultysupervisorofthestudent'schoice.Also coursesofferedonatrialbasis. FOR501Dendrology.3(2—4).FPreq:BO200orequivalent.Identificationand naturalhistoryofeasternwoodyspecieswithstudiesoftheirtaxonomicclassification, physicalcharacteristics,andtypicalhabits.Laboratoriesstresssightrecognitionanduse ofidentificationkeysandtripstonaturalforestcommunities. FOR502ForestMeasurements.1(2-2).F.One-thirdsemestermini—course.Forest measurementscoveringprinciples,terminology,andpracticalfieldapplications.Land areameasurement,unitsoftimbermeasure(cubicfeet,cords,weight,boardfeet), estimatingvolumeofstandingtrees,samplingtechniquesforforestinventory(strips, plots,points),measuresofsitequalityandstanddensity,methodsforprojectingfuture timbervolumes. FOR503TreePhysiology.1(1-0).F.Preq:GraduateStanding.One-thirdsemester mini-course.Fundamentalprinciplesofphysiologicalprocessesinforesttreesaffecting treeandstandgrowthanddevelopmentinnaturalforestsandmanagedplantations. Conceptsofwholeplantphysiologicalprocessesincludingphotosynthesis,respiration, waterrelations,nutrition,periodicgrowth,sexualandvegetativereproduction,and seedlingqualitywithforestryexamplesofeachprocess. FOR505ForestManagement.4(2-4).FCreditnotallowedforbothFOR505and FOR405.Fundamentalprinciplesandanalyticaltechniquesnecessaryinplanning, managementandoptimizationofforestoperations.Formulationofobjectivesand constraints,yieldforecasting,forestregulation,procurementandmarketing,inventory methods,andmanagementplanpreparation.Writtenandoralreporting.
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FOR506TimberInvestmentAnalysis..FOne-thirdsemestermini-course. Conceptsandtechniquesforevaluatingprofitabilityoflong-termtimberinvestments. Discountedcashflowanalysisandmeasuresofprofitabilitysuchasnetpresentvalueand internalrateofreturn.Identificationofbiologicalandmarketvariablesaffecting profitability.Introductiontotaxtreatmentoftimberincome.includingfinancial incentivesprovidedthroughtaxsystem. FOR507SilvicultureMiniCourse.[(10),S.One—thirdsemestermini-course.A condensedversionofsilviculture.Ecologicalprocessedaffectingestablishmentand growthofforeststandswithparticularemphasisonforesttypesofsoutheasternUnited States.Foreststandproductivity,howproductivityinfluencedbysite.stand.climatic factors.andapplicationofsitespecificprescriptionstoestablishandmanipulate composition.growth.andhealthofforeststands. FOR509ForestResourcePolicy.[(10).S.Onethirdsemestermini-course. Principlesofforestpoliciesandprocesses.Politicalprocesses.institutionalandinterest groupparticipation.forestrylawsandprograms.currentissues.andpolicyanalyses. FOR510IntroductiontoGPS.1(2-2).F,S.One-thirdsemestermini-course. Introductiontocollectionanduseofmappinggradeglobalpositioningsatellitesystems data.Includesreviewofcartographicproperties,missionplanning.hands-oncollection ofGPSpoints.lines.andareas,differentialcorrection,editing.andexportingGPSfilesto aGIS. FOR513SilvicultureforIntensivelyManagedPlantations.3(3-0).F.Preq:FOR 507orequivalent.Thiscourseprovidesanup-to-dateunderstandingoftheecologicaland physiologicalbasesofforeststandproductivityandasilviculturalsystemsframeworkto usethisknowledgeformakingsitespecificprescriptionsthatarecosteffectiveand environmentallysustainable. FOR519ForestEconomics..S,Alt.Yrs.Preq:Basiccourseineconomics. Economicsappliedtoproblemsinforestmanagement,includingtimberdemandand supplymodels,optimalrotationlength,benefit—costanalysisofforestryprojects.impacts offoresttaxationandconsiderationofnon-marketforestgoodsandservices. FOR(NR)520WatershedandWetlandsHydrology.4(3-4).F.Preq:SSC200. BO360.CreditforbothFORWR)420andFOR(NR)520isnotallowed.Principlesof hydrologicscience;classificationandassessmentofwatershedsandstreamnetworks; hydrologic,erosion,andwaterqualityprocessesinnaturalandmanagedwatersheds; wetlandshydrology;hydrologicmeasurementsanddataanalysis;applicationsof hydrologyandwaterqualitymanagementforforest,agriculture,andurbanecosystems; watershedrestoration.Fieldstudyofwatershedsandhydrologicmeasurements.Two weekendfieldtripsrequired.



FOR522ConsultingForestry.3(2-2).FPreq.‘Graduatestanding.Creditforboth FOR422andFOR522isnotallowed.Forestlandacquisitionandownership: ownership,appraisal.legalconsiderations,financialmanagementandplanning. Producingforestresources:timber.wildlife.recreation,farmproducts,water,minerals. specialtyproducts.anddevelopment.Marketingforestresources:timber.recreation. farmleases.minerals.specialtyproducts.anddevelopedproperty.Forestresources consulting:formsoforganization.pricingofservices,consultantclientrelationships (LawofAgency).professionalethicsandcontinuingeducationToreceivegraduate credit.astudentmustwriteatermpaperonatopicmutuallyagreeduponwiththe instructor. FOR534ForestOperationsandAnalysis.4(33).SCreditnotallotted/orboth FOR534andFOR434.Managementscienceandoperationaltechniquesinforestry. Roadlayout.construction.andmachinesystems.har\estingmachineoptimizationand selection.Harvesting.productionandforestplanning.Linearprogramming.queuing. decisionandinventorytheory.andothertechniquesforsolvingproblemstypically encounteredinforestoperationsmanagement. FOR540AdvancedDendrology.3(23).SAIL)rs.(odd).Freq:BO4030rFOR 212.Identificationandlifehistoriesofnativeandnaturalizedwoodyplants.Useof taxonomicmanualsandliterature.Identificationofproblematicgroups.Concentrationon NorthAmerica.withdiscussionofothercontinents.Overnightfieldtripstonaturalforest communities. FOR554PrinciplesofSpatialAnalysis.3(2—3).F.Principlesandtechniquesfor utilizingspatialinformationinnaturalresourceinventoryandanalysis.Interpretationof conventionalaerialphotographs,principlesofphotogrammetry,sourcesofspatialdata layers,andintroductionstonon-photographicremotesensinganddigital photogrammetry. FOR561ForestCommunitiesoftheSoutheasternCoastalPlain.[(0—2).Sum. Preq.‘FOR212.FOR50]orequivalentcourse/experienceinplanttaxonomy.Species composition,distribution.siterequirements.andsuccessionofprincipalforest communitiesofsoutheasternCoastalPlain.Identificationofimportantmemberplant species.Ovemightfieldtripstotypicalexamples. FOR562ForestCommunitiesoftheSouthernAppalachians.1(0—2)Sum.Preq FOR212,FOR501orequivalentcoztrse/erperienceinplantILLYOHO/n).Species composition.distribution.siterequirements.midsuccessionofprincipalforest communitiesofsouthernfisppalachians.Identificationofimportantmemberplant species.Ovemightfieldtrips.otypicalexamples.
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FOR(CS,SSC)577ConservationandSustainableDevelopment1:Conceptsand Methods.3(3-0).F.Preq:ConsentofInstructor.Agronomic,ecologicalandeconomic conceptsofsustainability,withemphasisonapplicationindevelopingcountries;forest, soilandwildliferesources;modelsinconservationbiology;historical,culturaland sociologicalperspectives;policyanalysis.OfferedaspartoftheprogramofCenterfor WorldEnvironmentandSustainableDevelopment. FOR(SSC)578ConservationandSustainableDevelopmentII:Integrated ProblemSolving.3(3-0).F.Preq.‘FOR(CS,SSC)577.Approachestoreconciling eonsenationanddevelopmentwithemphasisondevelopingcountries.Casestudies; projectformulation,implementationandevaluation;institutionalpolicyformation; conflictresolution.OfferedaspartoftheprogramochnterforWorldEnvironmentand SustainableDevelopment. FOR(SSC)581Agroforcstry.3(3-0).Preq:ConsentofInstructor.Global agroforestrysystemsacrossdiverseagroecologicalzonesandunderanarrayof socioeconomicconditions.Methodsforselectingsustainableforestry.agriculturaland silvipastoralcropsthatdrawuponproductionagricultureandforestry,communityand ecosystemecology.sociology,andeconomics.Extensionofresearchresultstoruralpoorindevelopingcountries. FOR583TropicalForestry.3(3—0).F,All.Yrs.(odd).Preq.‘Seniorstanding.Principlesoftropicalecology,dendrologyandagroforestry.Primaryemphasison establishmentandmanagementoftropicalplantationswithlesseremphasisonnatural stands.Operationandmanagementoftropicalnurseries. FOR(FW)585AdvancedWildlifeHabitatManagement.3(2-3).Preq:ZO(FW) 553andZO(FW)554.Discussionandevaluationaboutassessingandmodelinghabitat capabilityforwildlifespecies.Studentdevelopmentofmodelsofhabitatrequirementsfor wildlifespeciesandintegrationofmodelsintowildlifemanagementplans.Laboratory exercisesincludemanipulationofhabitatmanagementcomputerpackagesand developmentofawildlifemanagementplan. FOR595SpecialTopics.F,S,Sum.Individualstudentsorgroupsofstudents,under directionofafacultymember.mayexploretopicsofspecialinterestnotcoveredbyexistingcourses.Fomiatmayconsistofreadingsandindependentstudy,problemsor researchnotrelatedtothesis.AlsousedtodevelopandtestnewSOO-Ievelcourses. FOR601GraduateSeminar.1(1—0).F,S,Sum.Preq:FOR420,ST512.Weekly seminarinwhichstudentsregisteredforcoursepresenttheresultsofresearchandspecial projects.Invitationtoallgraduatestudentsandfacultyindepartmenttoattendandjoin discussion. FOR(FW)602SeminarinWildlifeManagement.[(1—0).SAltYrs.Current topicsandissuesinwildlifebiologyandmanagement.Studentsselectandresearch topic:,.giveseminarsandleadgroupdiscussions.



FOR603SeminarinForestResearch.[(1-0).S.Preq.‘Grad.standing.Philosophy andobjectivesofscientificresearchandstepsintheresearchprocess.Basicandapplied research,inductiveanddeductivereasoningandneedforhypothesisdevelopmentand testingasabasisforscientificresearch.Specialemphasisonpreparationofstudyplans. graduatetheses.publishedarticlesandtechnicalpresentations. FOR608ForestManagementandPlanning.[(1-0).S.Preq:Graduatestanding. One-thirdsemestermini—course.Forestmanagementinvolvesacquisitionoflandor forestmanagementrights,long-termmanagementoflandandassociatedresources,and productionanddeliveryofcommoditiesandservicesproducedonthelandandthe dynamicsoftheseprocesses. FOR610SpecialTopicsinForestry.F,S,Sum.CreditsArrangedIndividual studentsorgroupsofstudents.underdirectionofafacultymember.mayexploretopics ofspecialinterestnotcoveredbyexistingcourses.Formatmayconsistofreadingsand independentstudy.problemsorresearchnotrelatedtothesis.Alsousedtodevelopand testnewSOO—levelcourses. FOR615AdvancedTopicsinForestry.F,S.Individualstudentsorgroupsof students,underdirectionofafacultymember,mayexploretopicsofspecialinterestnot coveredbyexistingcourses.Formatmayconsistofreadingsandindependentstudy. problemsorresearchnotrelatedtodissertation.Alsousedtodevelopandtestnew600— levelcourses. FOR680FieldPracticuminTropicalForestry.2(2-0).Sum.Principlesoftropical forestprotectionandmanagementthroughcasestudies.Participantswilltraveltoa tropicalregionoutsidetheUnitedStatesfortwoweeksofintensivefieldstudies.Topics: balancingeconomicgrowthwithenvironmentalprotection,industrialforestry,protection forestry,projectsandorganizations,policyissues. FOR685Master'sSupervisedTeaching.1-3.F,S,Sum.Preq:Master’sstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. FOR690Master'sExamination.1-6.F,S,SumPreq:Master’sstudent.Forstudents inonthesismaster'sprogramswhohavecompletedallotherrequirementsofthedegree exceptpreparingforandtakingthefinalmaster'sexam. FOR693Master'sSupervisedResearch.1-9.F.S,Sum.Preq:Master'sstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. FOR695 research.

Master'sThesisResearch.[-9.F,S,Sum.Preq:Master’sstudent,Thesis
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FOR699Master'sThesisPreparation.1-3.ESSum.Preq:Master’sstudent.For studentswhohavecompletedallcredithourrequirementsandfull-timeenrollmentfor themaster'sdegreeandarewritinganddefendingtheirtheses. FOR701AdvancedHydrology.5,Alt.Yrs.Preq.FOR420,ST512.The physicalconceptsofwatermovementthroughhydrologiccycleandinteractionswith ecosystemcomponents.Mathematicalapproachestocharacterizingandquantifying hydrologicprocessesderivedandappliedtoproblemsolutions.Discussionandutilization ofexperimentaldesignandstatisticsneededforcollectingandanalyzinghydrologicdata. Developmentanduseofsimulationmodels. FOR710QuantitativeForestGeneticsMethods.3(3-0).F.Alt.I'rsFreq.ST 312.Fundamentalprinciplesandproceduresforpartitioningexperimental\ariance. estimatingparametersofinterestfromdifferentmatingschemesandexperimental designsandtheirusesinmakingtreebreedingdectsions. FOR713AdvancedTopicsinSilviculture.3(3-0)FPreq‘FOR304,Critical examinationofselectedsilviculturaltopics.withspecialemphasisonconceptsand phenomenadistinguishingforestsfromotherbioticcommunitiesandsilviculturefrom otherfieldsofappliedbiology.EmphasisonintensivesilvicultureinUnitedStatesand selectedinternationallocations.Arequiredwrittenresearchproposal. FOR(GN)725ForestGenetics..SPreq:GN4110rConsentoflnstructor Applicationofgeneticprinciplestosilviculture.managementandwoodutilization. Emphasisonvariationinwildpopulations,thebasesforselectionofdesirablequalities andfundamentalsofcontrolledbreeding. FOR(GN)726AdvancedTopicsinQuantitativeGenetics.F,Altyrs, Preq:GN(FOR)725,GN(SY)770orGNMNS)713orConsentqflnstruetor.Ad\anced topicsinstatisticsandpopulationgeneticspertinenttocurrentresearchproblemsin geneticswithspecialapplicationstoforestry.Basicstatisticalandgenetictheory reviewedasbasesforintensivestudyofselectiontheoryandexperimentalandmating designevaluation.Studyofgeneticsofnaturalpopulationsforevolutionaryinterestas wellasfortheirimplicationstobreedingtheory. FOR727TreeImprovementResearchTechniques.3(1-4).S.Alt.Yrs.Preq.FOR 4110rGN41].Researchmethodsinvolvedinforesttreebreedingandgenetics programs.Emphasisonlaboratory.greenhouseandfieldresearchtechniques.Stressalso onsummaryandpresentationofresearchresults.



FOR728QuantitativeForestGeneticsMethods.3(3-0).F,All.Yrs.(odd).Preq:GN703,ST512.Applicationsofbasicquantitativegeneticmethodsinforesttree breedingandgeneticresearch.Principlesandproceduresforpartitioningexperimental variance.estimatinggeneticparametersfromdifferentmatingandtestdesigns. Predictingbreedingvalueandgainanddevelopingbreedingstrategies. FOR733ForestEcosystemAnalysis.3(3-0).S.All.Yrs.(even).Preq:FOR505or FOR501.History,principles,mathematicalformulationsandsolutiontechniquesusedin forestecosystemanalysisanddecisionmaking:Temporalandspatialanalysis; aggregation/disaggregationproblems;optimization;hierarchicalandanalysismethods. FOR734AdvancedForestManagementPlanning.3(3-0).S,Alt.yrs.Preq:FOR 405orFOR434orOR501.Coreq:FOR772.History,principles,structuresanduseof modernforestmanagementplanninganddecision-makingtechniques.Emphasison optimizationproceduresandpublicforestmanagement. FOR750EcologicalRestoration.3(3-0).S.Altyrs(even).Preq.BO360.SSC200. Historicalbasesandphilosophicalexaminationofconceptsofecosystemrestoration. Mechanicsofrestoringsoils,hydrology,plantcommunitycompositionandstructure,and landscapelevelsecosystemfirnctions.Quantitativeevaluationsofrestorationsuccess. FOR753EnvironmentalRemoteSensing.3(2-3).F,A11.yrs.Preq:FOR353. Principlesandapplicationsofremotesensingtechnologytoearthresourcesand environmentalstudies.Electromagneticenergy.dataacquisitionplatforms,sensorsand scanners.processingofdigitalremotelysenseddata,erroranalysisandaccuracy assessments.andintegrationofremotelysenseddatawithotherdatatypesusedinnatural resourcemanagement. FOR(ENT)765AdvancedForestEntomology.3(22).S,Alt.Yrs.Preq:EAT 402orConsentofInstructor.Coverageoftheimportantinsectpestsofforestandshade treesincludingregenerationpests,defoliatinginsects,inner—barkborers.woodborers, suckinginsects,andbud,twigandrootfeedinginsects.Detailedexaminationofconcepts inforestpestmanagementandpopulationdynamics. FOR772ForestandRenewableResourcePoliciesonthePublicLands.1(1—0). S,All.yrs.(odd).History,developmentandcurrentstatusofpoliciesrelatingtoforest managementonpubliclands.AgenciesincludeForestService,NationalParkService, FishandWildlifeService,andBureauofLandManagement. FOR(SSC)773EcophysiologyofForestProduction.3(3—0).F.Preq: BO(ZO)760.Advancedecophysiologicalconsiderationofforeststandproductivityand howinfluencedbyresourceavailability,geneticsandtheirinteractions.Thisknowledge usedasafoundationtodiscusstheinfluenceofnaturalstresses,silviculturaltreatments andotheranthropogenicdisturbancesonforestproductivity.
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FOR774TopicsinForestModeling.3(2-2).F,Alt.yrs.Preq:MA121,ST311. Developmentanduseofquantitativemodelsinforestry.Mathematicalmodelingand parameterestimation,treegrowthandstanddevelopment,wildlifehabitatandpopulation dynamics,modelingamenityoutputs.Emphasisonunderlyingbiologicaland mensurationalassumptionsandtheirimpactonapplicabilityandanalysis. FOR(SSC)782SilvicultureandManagementofForestPlantationsinthe Tropics.3(3-0).S.Preq.Grad.standingorConsentofInstructor.Establishmentand managementofforesttreeplantationsinthetropicsandsubtropics.Geneticadaptabilityoftreesusedasexotics,establishmentandmanagementoftreeimprovementprograms, treeharvesting,woodmanufacturing,geneconservationandmaintainingsite productivity. FOR784ThePracticeofEnvironmentalImpactAssessment.4(2-4).FImpact assessmentprinciples,practicesandtheirevolution.Lecturesandfieldpracticurns concerningproblemsaddressedbyenvironmentalassessmentpractitioners.Practical implicationsofcurrentregulatoryrequirements,especiallyconcerningendangered speciesandwetlands,astheyaffectenvironmentalpractitioners'performance.Required reportscombinevariedtechnicaltasksanddocumentationforregulatoryprocessreview. FOR795AdvancedSpecialTopicsinForestry.F,S.Individualstudentsorgroupsofstudents,underdirectionofafacultymember,mayexploretopicsofspecialinterest notcoveredbyexistingcourses.Formatmayconsistofreadingsandindependentstudy, problemsorresearchnotrelatedtothesis.Alsousedtodevelopandtestnew700—1evel courses. FOR801Seminar.1(1-0).F,S,Sum.Weeklyseminarinwhichstudentsregistered forcoursepresenttheresultsofresearchandspecialprojects.Invitationtoallgraduate studentsandfacultyindepartmenttoattendandjoindiscussion. FOR802SeminarinWildlifeManagement.1(1-0).S,Alt.yrs.Currenttopicsand issuesinwildlifebiologyandmanagement.Studentsselectandresearchtopics,give seminarsandleadgroupdiscussions. FOR803SeminarinForestResearch.1(1—0).S.Preq:Grad.standing.Philosophy andobjectivesofscientificresearchandstepsintheresearchprocess.Basicandapplied research,inductiveanddeductivereasoningandneedforhypothesisdevelopmentand testingasabasisforscientificresearch.Specialemphasisonpreparationofstudyplans, graduatetheses,publishedarticlesandtechnicalpresentations. FOR810SpecialTopicsinForestry.F,S,SumIndividualstudentsorgroupsof students,underdirectionofafacultymember,mayexploretopicsofspecialinterestnot coveredbyexistingcourses.Formatmayconsistofreadingsandindependentstudy, problemsorresearchnotrelatedtothesis.Alsousedtodevelopandtestnew800-level courses.



FOR815AdvancedSpecialTopicsinForestry.F,S.CreditsArrangedIndividual studentsorgroupsofstudents,underdirectionofafacultymember,mayexploretopics ofspecialinterestnotcoveredbyexistingcourses.Formatmayconsistofreadingsand independentstudy,problemsorresearchnotrelatedtodissertation.Alsousedtodevelop andtestnew800-1evelcourses. FOR885DoctoralSupervisedTeaching.13.ESPreqDoctoralstudent Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassrgnment,observeandprovidefeedbacktothestudentduringthe teachingassignment.andevaluatethestudentuponcompletionoftheassignment. FOR890DoctoralPreliminaryExam.[-9.ESPreq‘Doctoralstudent.For studentswhoarepreparingforandtakingwrittenand/0roralpreliminaryexams. FOR893DoctoralSupervisedResearch.[—9.F,S.Preq:Doctoralstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. FOR895DoctoralDissertationResearch.1—9.F,S.Preq'Doctoralstudent. Dissertationresearch. FOR899DoctoralDissertationPreparation.[—3.F,S.Preq.Doctoralstudent.For studentswhohavecompletedallcredithour,full-timeenrollment.preliminary examination.andresidencyrequirementsforthedoctoraldegree.andarewritingand defendingtheirdissertations. FIBERANDPOLYMERSCIENCE FPS(TT)704FiberFormation-TheoryandPractice.3(3—0).F.Preq:MA301, PY208orConsentofInstructor.Practicalandtheoreticalanalysisofthechemicaland physicalprinciplesunderlyingconventionalmethodsofconvertingbulkpolymertofiber; rheology;melt,dryandwetpolymerextrusion;fiberdrawing;heatsetting;generaltheory appliedtounitprocesses. FPS(TT)720YarnProduction/Properties:AdvancedTopics.3(2-2).S,Alt. yrs.(Even).Preq:TT520orTE50].Lecturesandseminardiscussionofrecent developmentinyarnmanufacturing.Groupresearchintotopicalareasofyamproduction andproperties. FPS(TT)721AdvancedTextileTesting.3(2-2).Preq:TT530orTAM380orTE 404orequivalent.Managementandqualityengineeringconcepts,strategies,practices andoperatingtoolsrequiredtoinitiateandsustainaTotalQualityManagementprogram whichcansucceedinmoderntextileenvironments.
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FPS(TT)750Advancesin\VovenFabricFormationandStructure.3(2-2).S. Freq:TI"55]orequivalentGraduateStandingAdvancesinformationmechanicsand structureofwovenfabricscoveredthroughlectures.seminarsandindependentstudies. Advancesinyarnpreparationprocesses,essentialweavingmotions.auxiliarymotions. automation.andtheirimpactonweavingroommanagement.Recentresearchin formationofadvancedcomplexwovenstructures. FPS(TMS)761MechanicalandRheologicalPropertiesofFibrousMaterial.3(3- 0)S.Preq.MA30]In-dcpthstudyofthestress-strain.bending.torsional.dynamicand rheologicalbehaviorofnaturalandman-madefibers.Presentationanddiscussionof theoreticalrelationsandad\anccdtechniques. FPS(CH,MAT,TC)762PhysicalChemistryOfHighPolymers—Bulk Properties.3(3-0).F,.411.l'rs.Preq,CH220orTC203.CH43/,Molecularweight description;statesofaggregationandtheirinterconversion;rubbery.glassyand crystallinestates;rubberelasticity;diffusionproperties. FPS(MAT,TMS)763CharacterizationofStructureofFiberForming Polymers.3(30).F.Preq.M430],P)208.Theories,experimentalexidenceand characterizationmethodsofthemolecularfinestructureoffiberformingpolymersinthe solidstate.CharacterizationmethodsincludeX-raydiffraction,microscopy.infrared. thermalandmagneticresonance.Anintroductiontonucleationtheoryofpolymer systems. FPS(CHE,TC)769Polymers,SurfactantsandCollodialMaterials.3(3-0)F. Preq:CHE316,CH223.Relationshipsbetweenmolecularstructureandbulkproperties ofnonmetallicmaterialsappliedtocommercialproductsandchemicalengineering processes.Applicationsofsurfaceandcolloidchemistryandpolymersciencetoproduct developmentandprocessimprovement, FPS(TC)771PolymerMicrostructures,ConformationsandProperties.3(3—0). F,AltYrs(Even).Preq.‘CH220orequivalentorConsentofInstructor.Explorationof connectionsbetweenmicrostructuresandpropertiesofpolymersaffordedbyanalysisof theirconformationalcharacteristics.AnalysisofNMRspectroscopyandconfomiational energyestimatestoestablishpolymermicrostructuresandresultantsizesandshapesof polymerchains,whichthenrelatedtotheiruniqueandrichvarietyofphysicalproperties. FPS(CH,MAT,TC)772PhysicalChemistryofHighPolymers-Solution Properties.3(3»0).S,AltYrs.Preq:CH433.TC(CH,MAT)762.Thermodynamicsof polymersolutions;phaseequilibria;determinationofmolecularweight. FPS(CHE,TC)779DiffusionInPolymers.2(2—0).S.Preq:CHE769orConsent ofInstructor.Theoryofsmallmoleculetransportinpolymers;applicationsofmembrane transportprocessesinchemical,polymer.textile,coatingsandnaturalfiberindustries.



FPS(TC)791SpecialTopicsinTextileScience.[-4.F,S.Preq:Sr.orgrad. standingandconsentofinstructor.Intensivetreatmentsofselectedtopicsintextile, polymerandfiberscience. FPS(TC,TES)792SpecialTopicsinFiberScience.1—3.F,S.Preq:Consentof instructor.Studyofselectedtopicsofparticularinterestinvariousadvancedphasesof fiberscience. FPS(TT)781MechanicsofTwistedStructures.3(3-0).S,Altyrs.(even).Preq: TES561orequivalent.Structureandmechanicsoftwistedlineartextiles(yarns.cords, ropes)withparticularemphasisontranslatingfiberloaddeformationbehaviorintoload deformationbehaviorofproduct,usingmicromechanicsapproach. FPS(TT)782MechanicsofFabricStructures.3(3-0).S,Alt.yrs.(odd).Preq.‘TES 561orequivalent.Structureandmechanicsofwoven,knitandnonwovenfabrics. Particularemphasisontranslatingfiber/yarnloaddeformationintoin-planeandout-of- planeloaddeformationoffabricsthroughstructureusingmicro-mechanicsapproach. FPS792SpecialTopicsinFiberScience. FPS801Seminar. FPS830IndependentStudy. FPS876SpecialProjectinFiberandPolymerSciences. FPS885DoctoralSupervisedTeaching.1-3.F,S.Preq:Doctoralstudent.Teaching experienceunderthementorshipoffacultywhoassistthestudentinplanningforthe teachingassignment,observeandprovidefeedbacktothestudentduringtheteaching assignment,andevaluatethestudentuponcompletionoftheassignment. FPS890DoctoralPreliminaryExam.1-9.F,S.Preq.‘Doctoralstudent.For studentswhoarepreparingforandtakingwrittenand/ororalpreliminaryexams. FPS893DoctoralSupervisedResearch.I9.ES.Preq.‘Doctoralstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. FPS895DoctoralDissertationResearch.[-9.F5.Preq‘Doctoralstudent. Dissertationresearch. FPS899DoctoralDissertationPreparation.13.ES.Preq.Doctoralstudent.For studentswhohaVecompletedallcredithour.full—timeenrollment.preliminary examination.andresidencyrequirementsforthedoctoraldegree.andarewritingand defendingtheirdissertations.7
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FOODSCIENCE FS201FoodScienceandtheConsumer.3(3-0).Scienceandpracticeofproviding awholesome,nutritious,economicalandreadilyavailablesupplyofbasicandprocessed foodstuffs.Chemicalnatureoffoods,nutritionalrequirements,health-relateddietary considerations,microorganisms,foodbomeillnesses,preservationandprocessing,food additives,foodlabeling,foodsafetyandtheconsumer. FS231FoodEngineering.4(33).Preq.‘PY211.Engineeringconceptsandtheir applicationstothefoodindustry.Massandenergybalancesandprinciplesrelatedtofluid flow,heattransfer,steamgenerationanduse,psychrometry,andrefrigeration. FS290PreparingforCareersinFoodScience.1(1-0).Preq:Sophomorestanding inFoodScience.CareersandOpportunitiesrelatedtothefoodandalliedindustriesandin govemmentalagencies.Developmentofprofessionalenhancementskills;resume preparation;interviewingtechniques;leadershipdevelopment;communication;team building.Benefitsofundergraduateresearchorinternshipexperiencesandcontinuing education. FS295SpecialTopicsinFoodScience.1-4.Offeringsofneworexperimental coursesinFoodScienceattheearlyundergraduatelevel. FS(ANS,NTR)301IntroductiontoHumanNutrition.3(3-0).F,S,Sum.Preq: Sophomorestanding.Foodsciencemajorsmayuseasafreeelectiveonly.Functions, dietarysourcesanddeficienciesofessentialnutrientsinhumans;abalanceddiet;roleof nutrientsinheartdisease,cancer,hypertension,osteoporosis;weightcontrolandeating disorders;vegetarianism;foodsafety;dietarysupplements;governmentregulationof foodsupply;foodquackery. FS(ANS,P0)322MuscleFoodsandEggs.3(2-3).Preq:BIO125.Processing andpreservingfreshpoultry,redmeats,seafood,andeggs.Ante-andpost-mortem eventsastheyaffectquality,yield,andcompositionalcharacteristicsofmusclefoods. Principlesandproceduresinvolvedintheproductionofprocessedmeatitems. FS(ANS)324MilkandDairyProducts.2(2-0).Preq.‘BIO125.Compositionof milkanddairyproducts,federalstandards,rawmilkprocurement,cleaningand sanitizing,andqualityattributes. FS(NTR)400PrinciplesofHumanNutrition.3(3-0).Preq.‘CH220or221;BIO 125.Overviewoffieldsofnutritionalsciences;functionsofnutrientsinthehumanbody; sourcesandpropertiesofnutrients;relationshipsoffoodindustrypracticestonutrition. FS402FoodChemistry.3(23),Preq‘CH220or221,Moleculesandreactions thataccountforthetexture,flavor.color,stabilityandnutritionalvalueoffoods.Major emphasisonmechanismsandcontrolofreactionsinvolvingcarbohydrates,proteins, lipidsandbiologicalpigments.



FS403FoodAnalysis.4(2-6).Preq.‘FS402Principles,methodsandtechniques forquantitativephysicalandchemicalanalysesoffoodandfoodproducts.Resultsof analysesevaluatedintermsofqualitystandardsandgoverningregulations. FS(MB)405FoodMicrobiology.3(3-0).Preq:MB351.Microorganismsof importanceinfoodsandtheirmetabolicactivities.Sourcesofmicrobialcontamination duringfoodproduction,processingandstorage.Microbialspoilage;foodsasvectorsof humanpathogens.Physicalandchemicaldestructiorfofmicroorganismsinfoodsandthe kineticsinvolved.Conversionsofrawfoodsbymicroorganismsintofoodproducts. Microbiologicalstandardsforregulatoryandtradepurposes. FS(MB)406FoodMicrobiologyLab.[(0-2).Coreq.’FS(MB)405.Laboratory experiencetocomplementFS/MB405.Skillsindetectingandquantitating microorganismsandtheirtoxinsinfoods.Applicationofcolonyanddirectmicroscopic counts,mostprobablenumbers,enzymeimmunoassays,nucleicacidprobesand computermodelingareusedtounderstandthenumbersandtypesofmicroorganismsor microbialendproductsinfoods.Laboratorysafetyandoralandwrittenreportsare emphasized. FS416QualityControlofFoodProducts.3(2—3).Preq:FS402,MB35]. Organizationandprinciplesofqualitycontrolforthefoodindustry.Physical,chemical, microbiologicalandsensoryanalysis.Totalqualitymanagement,riskassessment,hazard analysisandcriticalcontrolpoint(HAACP),waterquality,wastewateranalysisand reduction,cleaningandsanitation,andstatisticalqualitycontrol. FS421FoodPreservation.3(2-3).Coreq:MB35].Methodsemployedinfood preservation.Emphasisonthermal,freezing,dryingandfermentationprocessesand correspondingphysical,chemical,andorganolepticchangesinproduct.Relationshipof thesepreservationtechniquestodevelopmentofanoverallprocessingoperation. FS425ProcessingDairyProducts.3(2«3).Preq:FS324,421.Unitoperationsin dairyprocessing.Formulation,processing,packagingandevaluationoffluidmilkand manufacturedproducts. FS453FoodLawsandRegulations.3(3-0).Preq:Juniorstandingrequired. CreditwillnotbegivenforbothFS453andFS553.Federalandstatelawsand regulations,andcaselawhistoryaffectingfoodproduction,processing,packaging, marketing,anddistributionoffoodandfoodproducts.Historyoffoodlaw,enactmentof lawsandregulations,legalresearch,andregulatoryagencies. FS(HS)462PostharvestPhysiology.3(3-0).Preq:BO421.Preharvestand postharvestfactorsthataffectmarketqualityofhorticulturalcommoditieswithan emphasisontechnologiestopreservepostharvestqualityandextendstoragelifeoffruits, vegetablesandomamentals.
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FS475ProblemsandDesigninFoodScience.3(1—6).Preq.FS231FS402,FS 405.Teamapproachtoproblemsolvingandproduct/processdesignanddevelopment. Ingredientfunctionality;formulation.safety.processing.packaging,sensoryevaluation. regulatoryissues.hazardanalysis,criticalcontrolpoints(HACCP).nutritionallabeling andotherpertinentscientific.technical.marketingandfinancialaspects.Oraland writtenpresentations. FS492ExternalLearningExperience.16.Preq.SophomorestandingAlearning experienceinagricultureandlifescienceswithinanacademicframeworkthatutilizes facilitiesandresourceswhichareexternaltothecampus.Contactandarrangementswith prospectiveemployersmustbeinitiatedbythestudentandapprovedbyafacultyadviser, theprospectiveemployer.thedepartmentalteachingcoordinatorandtheacademicdean priortotheexperience. FS493SpecialProblemsinFoodScience.1-6.Preq:Sophomorestanding.A learningexperienceinagricultureandlifesciencesvw'thinanacademicframeworkthat utilizescampusfacilitiesandresources.Contactandarrangementswithprospective employersmustbeinitiatedbythestudentandapprovedbyafacultyadviser.the prospectiveemployer,thedepartmentalteachingcoordinatorandtheacademicdeanprior totheexperience. FS495SpecialTopicsinFoodScience.[—3.Ofieredasneededtopresentmaterials notnormallyavailableinregularcourseofferingsorforofferingnewcoursesonatrial basis. FS553FoodLawsandRegulations.3(3-0).Preq:CreditforbothFS453andFS 553isnotallowed.Federalandstatelawsandregulationsandcaselawhistoryaffecting foodproduction,processing,packaging,marketinganddistributionoffoodandfood products.Historyoffoodlaw,enactmentoflawsandregulations,legalresearch,and regulatoryagencies. FS(ANS,NTR)554Lactation,Milk,andNutrition.3(2-2).S,Alt.yrs.(even). Preq:ANS230orFS/NTR400,"BCH451or20421.Creditwillnotbegivenforboth ANS454and554.Nutritionalpropertiesofmilkasahigh-qualityfoodwithnutritional diversity.Principlesofphysiology,biochemistryandcellbiologyinthemammarygland. Proceduresofmilkproductionandmilkcollectionformilkqualityandnutrition.Human lactationvs.thatofdomesticanimals.Impactsofbiotechnologyandfoodsafetyondairy production. FS591SpecialProblemsinFoodScience.1-6.F,S,Sum.Preq.‘Grad.orsr. standing.Analysisofscientific,engineeringandeconomicproblemsofcurrentinterestin foods.Problemsdesignedtoprovidetrainingandexperienceinresearch. FS592SpecialResearchProjectsinFoodScience.



FS620SpecialProblemsinFoodScience.1-6.F.S,Sum.Preq:Grad.orsr. standing.Analysisofscientific.engineeringandeconomicproblemsofcurrentinterestin foods.Problemsdesignedtoprovidetrainingandexperienceinresearch. FS623SpecialResearchProblemsinFoodScience.RSSum.Directedresearchin aspecializedphaseoffoodsciencedesignedtoprovideexperienceinresearch methodologyandphilosophy. FS685Master'sSupervisedTeaching.1-3.F.S.Preq:Master’sstudent.Teaching experienceunderthementorshipoffacultywhoassistthestudentinplanningforthe teachingassignment,observeandprovidefeedbacktothestudentduringtheteaching assignment.andevaluatethestudentuponcompletionoftheassignment. FS690Master'sExamination.[—6.FS.Preq:Master'sstudent.Forstudentsinnon thesismaster'sprogramswhohavecompletedallotherrequirementsofthedegreeexcept preparingforandtakingthefinalmaster'sexam. FS693Master'sSupervisedResearch.1-9.17.5.Preq:Master’sstudent.Instruction inresearchandresearchunderthementorshipofamemberoftheGraduateFaculty. FS695 research.

Master'sThesisResearch.[-9.PS.Preq:Master's\tudent.Thesis

FS699Master'sThesisPreparation.1-3.F.SPreq:Master’sstudentForstudents whohavecompletedallcredithourrequirementsandfull—timeenrollmentforthe master'sdegreeandarewritinganddefendingtheirtheses. FS704FoodProteinsandEnzymes.3(2-3).F..411.vrs.Preq:FS402orBCH 451.Advancedcourseinfoodchemistrywithemphasisonproteinsandenzymesof particularimportancetofoods.Proteininteractionsandtheireffectonphysical—chemical characteristicsofaproduct.Particularemphasisonpreparationandkineticproperties01 immobilizedenzymesandtheiruseasbiochemicalreactorsinprocessingoperationsoras specificelectrodesforanalyticalpurposes. FS705PhysicalandChemicalPropertiesofMuscleFoods.3(3—0).S,Alt.yrs. Preq:BCH455/553.Currentknowledgeandanalysisofliteratureinmusclebiologyand musclefoods.Majortopics:1)musclecomposition.structureandcontraction.2) structural/functionalrelationshipsinmuscleproteins.3)biologicalcontrolofmyofibrillar proteinisoformsand4)conversionofmuscletomeatproducts. FS(NTR)706VitaminMetabolism.2(2-0).F,Evenyrs.Preq:ANS(NTR,P0)415 andBCH453.Structures.chemicalandphysicalproperties.functions,deficiency symptoms,distribution,absorption.transport.metabolism,storage,excretionandtoxicity ofvitaminsinhumansanddomesticanimals.Nutritionalsignificanceofessentialfatty acidsandmetabolismofprostaglandins,prostacyclinsandleucotrienes.
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FS709FoodLipids.3(2-3).S.Freq:FS402.Chemical,physicalandfunctional propertiesoffoodlipids.Effectsofprocessingtechnologyandbiotechnologyon functionalpropertiesoffoodlipidsinfoodsandnon-foodsystems.Separation, purificationandanalytizationoflipidsandlipidoxidationproductsofanimalandplant origin. FS722MicrobialFoodSafety.3(3-0).Everyyear.Preq:FS405,MB351.Issues anddevelopmentsrelatedtomicrobialfoodsafety,includingemergingfoodbome pathogens;virulenceandpathogenicityfactorsassociatedwithfoodbomediseaseagents; epidemiologicaltechniquesusedininvestigationoffoodbomedisease;rapidmethodsfor detectionoffoodbomepathogens;andapplicationofquantitativeriskassessmenttofood safetyissues.. FS(MB)725FermentationMicrobiology.3(3-0).S,Alt.yrs.Preq:BCH451. Femientationbioprocessingandcharacteristics,functionandecologyofresponsible microorganisms.Fermentativeactivities,growthresponsesandcultureinteractions relatedtometabolism,physiologyandgeneticsoflacticacidbacteriaandselectedyeasts andmolds.Currentdevelopmentsinstarterculturetechnologyandgenetics;application tofoodandindustrialfermentations. FS(NTR)730HumanNutrition.3(3-0).S,Alt.yrs.Preq.‘FS400orNTR415or 419;BCH451.Biochemicalandphysiologicalbasesofnutrition.Humannutrient requirements.assessmentofnutritionalstatus,clinicalandsubclinicaldisordersresultingfromnutrientdeficienciesorinadequacies. FS751FoodIngredientTechnologyinProductDevelopment.4(3—3).S.Freq:FS402,FS4(1).FS421.Chemistryandfunctionalpropertiesofmajorfoodingredient materials.Legalandregulatoryrestrictions.aswellasconsumerbiases,inexistencewith respecttoselectionofingredients,packagematerials,processesandlabelingstatements. Necessaryskillsandtechniquesforefficientlyandsuccessfullyconductingfoodproduct developmentprojectsinacompetitivecorporatesetting. FS780SeminarinFoodScience.1(10).F,S.Preparationandpresentationof scientificpapers.progressreportsandresearchandspecialtopicsofinterestinfoods. FS(BAE)785FoodRheology.3(2-3).FPreq:MAE314.Principlesandmethods formeasuringrheologicalproperties.Theoriesofelastic.viscous,viscoelasticand \iscoplasticbehavio’randrelationshipstofoodtextureandcommoditydamageduring harvest,handlingandprocessing.Influenceoftime.compositionandprocessing. FS791SpecialProblemsinFoodScience.F,S,Sum.CreditsArrangedDirected researchinaspecializedphaseoffoodsciencedesignedtoprovideexperienceinresearch methodologyandphilosophy. FS792SpecialResearchProjectsinFoodScience.F,S,Sum.CreditsArranged.



FS820SpecialProblemsinFoodScience.1-6.F,S,Sum.Preq:Grad.orsr. standing.Analysisofscientific,engineeringandeconomicproblemsofcurrentinterestin foods.Problemsdesignedtoprovidetrainingandexperienceinresearch. FS823SpecialResearchProblemsinFoodScience.F,S,Sum.Directedresearchin aspecializedphaseoffoodsciencedesignedtoprovideexperienceinresearch methodologyandphilosophy. F5885DoctoralSupervisedTeaching.1-3.F,S.Preq:Doctoralstudent.Teaching experienceunderthementorshipoffacultywhoassistthestudentinplanningforthe teachingassignment,observeandprovidefeedbacktothestudentduringtheteaching assignment,andevaluatethestudentuponcompletionoftheassignment. FS890DoctoralPreliminaryExam.[-9.ES.Preq:Doctoralstudent.Forstudents whoarepreparingforandtakingwirttenand/ororalpreliminaryexams. FS893DoctoralSupervisedResearch.[—9.FS.Preq:Doctoralstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. FS895DoctoralDissertationResearch.1-9.F,S.Preq:Doctoralstudent. Dissertationresearch. FS899DoctoralDissertationPreparation.1-3.FS.Preq:Doctoralstudent.For studentswhohavecompletedallcredithour,full-timeenrollment,preliminary examination,andresidencyrequirementsforthedoctoraldegree,andarewritingand defendingtheirdissertations. FOODSAFETY FSA520Pre-HarvestFoodSafety.3(2—3).FDairy,beef,swine,poultry,and seafoodmodules:production,governmentregulationofproducts,useofantimicrobialsin production,andtheemergenceofresistanthumanpathogens.Fieldfruitandvegetable cropssection:hazardsinfoodincludingpesticideresiduesandphilosophyandpracticeof organicfarmingandpublic'sperceptionoffoodandbiotechnology. FSA530Post—HarvestFoodSafety.3(3-0).F.Preq:MB351/352orequivalentor ConsentofInstructor.Backgroundonthecurrentissuesanddevelopmentsassociated withpost—harvestfoodsafety,includingbiological,chemical,andphysicalfoodsafety hazards.Additionally.regulationsgoverningfoodsafetyandconsumerperceptions.
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FSA540FoodSafetyandPublicHealth.3(3-0).S.Preq:MB351/352or equivalentorConsentofInstructor.Issuesanddevelopmentsrelatedtotherelationship betweenfoodsafetyandpublichealth.includingemergingfoodbomepathogens; virulenceandpathogenicity;foodbometoxins;epidemiologicaltechniquesusedinthe investigationoffoodbornedisease;rapiddetectionmethods;andquantitativemicrobial riskassessmentinfoodsafety. FISHERIESANDWILDLIFESCIENCES FW(FOR,20)221ConservationofNaturalResources.3(3—0).Importanceof naturalresourcesandtheirroleinhumanenvironment.Physical.biologicaland ecologicalprinciplesunderlyingsustainabilityofnaturalresourceswithattentionto consequencesofhumanimpactswhilemeetingsocietyneeds. FW(FOR)310FisheriesandWildlifeInventoryandManagement.6(0-18), Preq:JuniorstandinginSFW,FOR.CON.orS20:FWZ022]Fieldexercises involvingresourceinventory,habitatrelationships.communitystructureandanalysis. populationestimation.forestmensurationandsilviculture.andhabitatmanipulation. Activitiespredominatelyfield-orientedinanoff-campusenvironment.Overnighttripsto observemanagementactivitiesrequired. FW(Z0)353WildlifeManagement.3(3—0)Preq:20150.Describeshistorical developmentfromempiricalpracticestothescientificAmericansystem.Theprinciples ofmanagement,protection.andconservationofthosewarm-bloodedvertebratesof aesthetic,sportorfoodvaluesinurban.ruralandwildernessareas. FW(FOR)404ForestWildlifeManagement.3(3—0).Preq‘9hrs,Biological Sciences.Relationshipsbetweenforestandwildlifemanagementandtheeffectsof silviculturalsystemsonwildlife.Species-habitatrequirements.forestwildlife managementtechniques.andforest-wildlifepoliciesandeconomics. FW(Z0)420FisheryScience.3(3-0).F.PreqZ0150.Coreq.‘ZO260or80 360.Roleoffishinaquaticecosystems.fishbiology.fishecology.fisheriesmanagement andconservation.Emphasisonaquaticecosystemsandfoodwebs.lifehistoryand ecologyofimportantsportandcommercialfishes.populationandcommunitydynamics. andtheoryandpracticeoffisheriesmanagementandconservation.Casestudiesfrom freshwater.estuarineandmarinesystems. FW423IntroductiontoFisheriesSciencesLaboratory.[(0-3)F.Coreq.FW (20)420Generalanatomyandidentificationofcom'r'nonfreshwater.estuarineand marinefish.functionalmorphology.ageandgrowthanalyses.fishhealthanddiets. Computeranalysesofbioenergeticandpopulationdynamics.



FW(ZO)430FisheriesandWildlifeAdministration.3(3—0).Preq:PS201,PS 202;FW(ZO)420,FW(ZO)353.Describesandcomparestheadministrativestructuresand programsoffederalandstatefishandwildlifeagenciesanddevelopsanunderstandingof thebasisonwhichtheseagenciesfunction.Evaluatestheinterrelationshipsthatfisheries- wildlifeprofessionals,specialinterestgroups,publicagenciesandlegislativebodiesplay inresourcemanagementprograms. FW(FOR)485NaturalResourcesAdvocacy.3(2—3).ES.Preq:ENG333.Jr.0r Sr.Levelwithatleast10hoursofbiology.Analysisofnaturalresourcesproblemsasthey affectmanagementagenciesandusergroups.Emphasisonprofessionalattitudes. policies.andcommunicationskillsneededformanagementofsensitivenaturalresource issues.Guestprofessionalssharingtheirperspectivesondealingeffectivelywithnatural resourceclientelegroups.Studentdiscussions,teamprojects,technicalpresentations citingpopulararticlesonnaturalresourcessubjects. FW492ExternalLearningExperience.1-6.Preq:Sophomorestanding.A learningexperienceinagricultureandlifescienceswithinanacademicframeworkthat utilizesfacilitiesandresourceswhichareexternaltothecampus.Contactand arrangementswithprospectiveemployersmustbeinitiatedbystudentandapprovedbya facultyadviser,theprospectiveemployer,thedepartmentalteachingcoordinatorandthe academicdeanpriortotheexperience. FW493SpecialProblemsinFisheriesandWildlifeSciences.[-6.Preq: Sophomorestanding,Alearningexperienceinagricultureandlifescienceswithinan academicframeworkthatutilizescampusfacilitiesandresources.Contactand arrangementswithprospectiveemployersmustbeinitiatedbystudentandapproved FW495SpecialTopicsinFisheriesandWildlifeScience.[-3.ES.Offeredas neededtopresentmaterialsnotnormallyavailableinregularcourseofferingsorfor offeringofnewcoursesonatrialbasis. FW(20)515FishPhysiology.3(2-3).F,Alt.yrs.Preq.‘GN411.20420,421, 441.Thebiologyoffishes:physiology,anatomy,endocrinology,behaviorandgenetics. Designedespeciallyforgraduatestudentsinfisheries.Severaltripstoresearch laboratoriestaken. FW(20)553PrinciplesofWildlifeScience.3(2—3).F.Preq.BO360orZO260. Theprinciplesofwildlifemanagementandtheirapplicationstudiedinthelaboratoryand inthefield. FW(20)554WildlifeFieldStudies.3(2-3).S.Oddyrs.Preq:20553,ST311; ConsentofInstructor.Fieldapplicationofmethodsforstudyingvertebratewildlife populations;samplingmethods,datagathering.analysisandinterpretationofresults practiced.Participationinfieldlaboratoriesandoneortwoweekendfieldtripsrequired.
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FW(FOR)585AdvancedWildlifeHabitatManagement.3(2-3).Preq.‘ZO(FW) 553andZO(FW)554.Discussionandevaluationaboutassessingandmodelinghabitat capabilityforwildlifespecies.Studentdevelopmentofmodelsofhabitatrequirementsfor wildlifespeciesandintegrationofmodelsintowildlifemanagementplans.Laboratory exercisesincludemanipulationofhabitatmanagementcomputerpackagesand developmentofawildlifemanagementplan. FW(20)586Aquaculturel.3(3—0).FAlt.yrs.Preq.‘BO360or20260,Senior orgrad.standing.Biologicalandgeneralprinciplesofaquaculture.Emphasisonthe presentstatusofaquaculture,speciesinvolved,techniquesemployed,andproblems encountered.Discussionofrecentadvancesinresearchanddevelopmentand identificationofareasoffutureresearchanddevelopment. FW(ZO)587Aquaculture1Laboratory.1(0-3).F.Alt.yrs.Preq:BO360or20 260,Seniororgrad.standing.Coreq:Z0586.Methodsandtechniquesofcultivating aquaticorganisms.Fieldtripsandreportsonlocalhatcheriesandfacilitiesrequired. (Threetofourovernightfieldtripstakenonweekdaystocoastalareas,statehatcheries, andprivatehatcheries;studentsresponsibleforsharedroomcostsandtheirmeals.Four fieldtripsalsotakenonlaboratorydaywithindrivingrangeofRaleigh.) FW(FOR)602SeminarinWildlifeManagement.[(1-0).S.Alt.yrs.Current topicsandissuesinwildlifebiologyandmanagement.Studentsselectandresearch topics,giveseminarsandleadgroupdiscussions. FW685Master'sSupervisedTeaching.1-3.F,S.Preq:Master'sstudent.Teaching experienceunderthementorshipoffacultywhoassistthestudentinplanningforthe teachingassignment,observeandprovidefeedbacktothestudentduringtheteaching assignment,andevaluatethestudentuponcompletionoftheassignment. FW690Master'sExamination.[-3.ES.Preq:Master’sstudent.Forstudentsin nonthesismaster'sprogramswhohavecompletedallotherrequirementsofthedegree exceptpreparingforandtakingthefinalmaster'sexam. FW693Master'sSupervisedResearch.1—9.F,S.Preq:Master’sstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. FW695 research.

Master'sThesisResearch.1-9.F,S,Preq:Master’sstudent.Thesis

FW699Master'sThesisPreparation.[-3.ES.Preq.‘Master'sstudent.For studentswhohavecompletedallcredithourrequirementsandfull-timeenrollmentfor themaster'sdegreeandarewritinganddefendingtheirtheses.



GRAPHICCOMMUNICATIONS GC101EngineeringGraphicsI.2(1-2).Graphicalrepresentationandsolutionof 2Dand3Dspatialproblems.Emphasisondevelopmentoflogicalandanalytical approachestoproblemsolution.Conventionalmethodsofgraphicallydescribingsizeand shapetorepresentbasicmechanicalelements.Includespracticalengineeringdrawingapplications. CC120FoundationsofGraphics.3(2-2).CreditcannotbegivenforbothGC10] andCC120.Introductiontotechnicalgraphicsandcomputer—aideddrawing.Majoremphasisisondescribingtheshapeandsizeofspatialproblemsbytraditionaland computer-aideddrawing(CAD)methods.Applicationofgraphicalapproachestosolve three-dimensionalproblems GC(IE)210IntroductoryEngineeringGraphicsforIndustrialEngineering.3(2-2).Preq.‘E115.Creditcanbegivenforonlyoneofthefollowing.GC101,CC120 orGC/IE210.Introductiontothegraphicalrepresentationandsolutionof2Dand3D spatialproblems.Conventionalmethodsusingcomputer-basedtoolstographicallydescribe2Dand3DobjectsrelevanttothefieldofIE.Overviewofthefundamentalsand applicationsofcomputergraphicsandcomputer~aideddesign.IncludespracticalIE drawingapplications. CC211IntroductoryEngineeringGraphicsforMechanicalandAerospaceEngineers.3(2—2).Preq.‘E115.Creditcanbegivenforonlyoneofthefollowing:GC 101.CC1200rGC21].Graphicalrepresentationandsolutionof2Dand3Dspatialproblemsrelevanttothefieldofmechanicalandaerospaceengineeringusingsketchingandcomputer-basedtools.Computer-aideddesignintheengineeringdesignand manufacturingprocess.Practicalmechanicalandaerospaceengineeringdrawingapplications. CC250EngineeringGraphicsII.3(2-2).F,S,Sum.Preq:GC[20orGC210or GC21].Advancedengineeringgraphicsconceptsandanalyticalskillsrelevanttothe preparationofdesign.detail.andassemblyproductiondrawingsforcommunicatingtechnicaldatautilizing2D&3Dsketching,instruments,andCADDmethods.General manufacturingmaterialsandprocesses,andtherepresentationofcommonfasteners, basicmachineelements,andstructuralcomponents. CC3203DSpatialRelations.3(2-2).Preq:GC[01orCC120orGC/IE210. Analysisandsolutionofthree-dimensionalspaceproblemsutilizinggraphicprinciplesof orthogonalprojectiontechniques.Applicationofstudiesoflines;surfaces;solids;surface intersections;surfacedevelopment;vectors;andcivil,mechanical,andgeographical structures.
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CC350AppliedCAD/DandGeometricControls.3(2—2).F,S,Sum.Preq:GC120orGC/IE210orGC211.Techniquesforproducingmid-levelcomputermodelsofindividualpartsandassembliesofparts.Applicationofconventionaltolerancingand geometrictolerancinganddimensioning.Investigationofdesignformanufactureand CAD/CAM(Computer-AidedDesign/Computer-AidedManufacture)processes.Conventionsandstandardsfortechnicaldrawingdocumentation. CC410ConceptsofDesktopPublishing.3(2—3).F,S,Sum.Providesan introductiontotheconceptsofelectronicdocumentproductionandexploresthesoftware packagesinvolvedinproducingdocumentsforprintandelectronicmedia.Structuredforpublicschoolteachersandlaypeople.Thecourseintroducesbasicstandardsand conceptsofpagelayout. CC420VisualThinking.3(2-2).DesignedforEngineeringandtechnicalstudents. Developvisualthinkingskillsthroughaseriesofexercisesusingvarious\isualmedia. Integratesandstressesdrawingandconstructionactivitiesessentialtovisualthinking.Emphasisondirectobservation(seeing),mentalimageryandsketchingthatisbased uponthree-dimensionalspace.Developsstudents'visualanddrawingskillsandprovidesfortheirapplicationtowardsolvingopen-endedspatialproblems.Intendedforthe scientificandtechnicallyorientedstudent. CC450AdvancedGraphicsUsagewithCAD.3(2—2).FSPreq‘GC350orGC250.Advancedapplicationsof3-dimensionalsolidmodelingtoolsintechnicaland engineeringenvironments.Theoryandapplicationofmanufacturingdatabases developedwith3-Dmodelingtools.Developmentandmanagementof3—Dgeometr}usingmodelingsoftware.Emphasisonapplicationof3-Dmodelingtechnology. CC496SpecialTopicsinGraphicCommunications.[-4.F,S,Sum.Topicalstudyinareasofcurrentinterestsandneedstostudentsand/0rneedsofcurriculaservedbyGraphicCommunications. CC498IndependentStudyinGraphicCommunications.F.5,Sum.PreqGC 1200rCC210orGC21]andConsentofInstructor.Independentstudyinareasof currentinterestsandneedsofstudentsinthefieldofGraphicCommunicationsandthe visualsciences. GRAPHICDESIGN GD200IntroductiontoGraphicDesign.3(3-0).Primaryconceptsofthedesignof visualcommunicationandhowtheyareappliedbypractitioners.Discussionofgraphicdesignproblemsolvingthatdrawsheavilyonideasfromthefinearts,socialsciences. humanities.Studentdemonstrationprojectsonmethods,criticism.concernforcontext. communicationandaudience.



GD201GraphicDesignStudioI.6(0-9).Preq:DF101,DF102.Coreq:GD217 andGD217L.Principlesandlanguageofgraphicdesign.Analysis.organization, inventionoftwo-dimensionalformforthepurposeofcommunicatinginformation, concepts.emotions.Variedmeansofgraphicrepresentationareexplored. GD202GraphicDesignStudioII.6(0-9).Preq:GD201.GD217.Coreq.‘GD 310.GD3101.,GD317.GD317L.Methodsandprocessesofgraphicdesignproblem solving.Studentexercisesdefinecommunicationproblems;evaluateanalytical, synthetic,andintuitiveapproachestoproblemsolving;developcriticalthinking,oral presentation.andwritingskills.Emphasisontheappropriatenessofformtoagiven context. GD210ImagingforGraphicDesignI.3(1.50-3).Preq:DF102.Introductionto thetechnicalandformalissuesofphotographyandphotomechanicalprocessesasthey relatetovisualcommunication;terminology;photographichistorywithinthecontextof graphicdesign. GD217TypographyI.3(1-4).Preq:DF101,DF102.SchoolofDesignmajors andapprovedminorsonly.Typographyasamediumofvisualcommunication.Student exercisesfocusontypeasimageandtherelationshipbetweenvisualandverbal language;theexpressivecharacteristicsofletterformsandtextexplored.Terminology, typographichistory,technicalissuesrelatedtotypography. GD292SpecialTopicsinGraphicDesign.Preq:Consentofinstructor.Topicsof currentinterestinGraphicDesign.Normallyusedtodevelopnewcourses. GD301GraphicDesignStudio111.6(0-9).Preq:GD202,GD212,GD317. Coreq:GD410,GD410L,GD417,GD417L.Theoreticalinformationrelatedto semioticsandcommunicationtheoryappliedthroughdemonstrationprojects.Projects centerontailoringcommunicationtoaudiencesandacknowledgingtheroleofcontextin theinterpretationofform. GD310ImagingforGraphicDesignI.3(1.50-3).Preq:GD210.Intermediate photographyandintroductiontodigitalimagingastheyrelatetovisualcommunication design;simpleserialimaging;usingmovementandpointofview;discussionofexamples fromphotographyandgraphicdesignhistory. GD317TypographyII.3(1-4).Preq'GD217.Explorationofdesignusingtext typeandtypographictechnology.Studentexercisesexplorecongruencybetweenvisual andverbalhierarchies.expressiveuseoftypographicform.format/infomiational organizationproblems.andtechnicaldetailsoftypographicspecificationandcomputer layout.
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GD342HistoryofGraphicDesign.3(3—0).Events,ideas,movements,designsand individualsthathavehistoricalsignificanceandinfluenceoncontemporarygraphic designandthegraphicdesignprofession.Concentrationongraphicdesignofthelast 100years. GD355GraphicDesignProduction.3(1-4).Preq:GD301.Technologyand conceptsrelatedtopreparingartforoffsetprinting.Technologyintheserviceofideas; examinationofwaysinwhichtechnicalconcernsenhancetheformal/communicative opportunitiesforgraphicdesign.Includedisexperienceinpreparingmechanicalsonthe computer. GD400AdvancedGraphicDesignStudio.6(0-9).F,S,Sum.Preq.’GD30],GD 417,GD342.GraphicDesignmajorsonly/otherSchoolofDesignmajorsbypermission ofdepartmenthead.Advancedvisualcommunicationproblemsintegratingtypographic, photographic,andhistoricalconceptsingraphicdesignstudioprojects.Projectsreflect applicationswithspecificaudiences,contexts,andproductioncriteria. GD410ImagingforGraphicDesign111.3(1.5-3).Preq:GD310,GD3101.. Advancedphotographyanddigitalimaging;introductiontomulti-mediaandnarrativeas theyrelatetovisualcommunicationdesign;discussionofauthorshipandimagesin cultureandthecommunicationenvironment. GD415Micro-computersinGraphicDesign.3(2-2).Preq:GD301;GD355. Intermediate-levelcourseinmicrocomputerimaging,processingandproductionfor GraphicDesign. GD417TypographyIII.3(1-4).F.Preq:GD202,GD317.SchoolofDesign majorsonly.Systematicapproachestostructuringtypographicformaccordingto informationhierarchies,userneeds,andvisualexpression.Applicationtothe organizationoftables,charts,books,magazines,andcorporateidentities. GD492SpecialTopicsinGraphicDesign.1-3.Preq.‘Consentofinstructor. TopicsofcurrentinterestinGraphicDesign.Normallyusedtodevelopnewcourses. GD494InternshipinGraphicDesign.3(30).F,S,Sum.Preq.‘Juniorstandingin GraphicDesignand3.0GPAorbetterandwrittenapprovalofdepartmenthead. Supervisedfieldexperienceingraphicdesignofficesandorganizations. CD495IndependentStudyinGraphicDesign.[—3.F,S,Sum.Preq:Junior standingtnGraphicDesignand30GPAorbetterandwrittenapprovalofdepartment headSpecialprojectsingraphicdesigndevelopedunderthedirectionofafaculty memberonatutorialbasis.



GD501GraduateGraphicDesignStudio.9(0-18).F.Coreq:GD57].Student- definedgraphicdesignprojectsinresponsetocriticalcontentframeworkpresentationby GD571faculty.Centerofframeworkonroleofdesignobjectsascognitiveartifactsand extension,transformationordiminishmentofhumanthoughtbytheirformandcontent. Interactionofpotentialaudienceswithdesigner—createdartifacts.Graphicdesignmajors only. GD502GraduateGraphicDesignStudio11.9(0—18).SPreq:GD50].Coreq' GD57,Student-definedgraphicdesignprojectsinresponsetocriticalcontent frameworkpresentationbyGD572faculty.Centerofframeworkonroleofdesign objectsasculturalartifactsandtheirreflectiononsocialdiversityofbothdesignersand audiences.Creation,reproduction,distributionandreceptionofmessagesinboth designer-createdartifactsandaudience'sresponse.Graphicdesignmajorsonly. GD503GraduateGraphicDesignStudioIII.9(0-18).F.Preq.‘GD502.Coreq: GD573.Student-definedgraphicdesignprojectsinresponsetocriticalcontent frameworkpresentationbyGD671faculty.Centerofframeworkonnatureofnew informationenvironments.Shapeandresponseoftechnologiestonewcognitiveand culturalrelationshipsamongaudiences. GD510ImagingforGraphicDesignIV.3(1.50-3).S.Preq:GD410.Schoolof Designmajorsonly.Advancedproblemsinthevisualdesignandstructuringof informationininteractivemultimediapresentations.Topicsincludethedesignof interfaces,navigation,motiongraphics,andwebsitesaswellasexplorationofnarrative andhypermediaapproachestotheorganizationofcontent. GD517TypeIV.3(1.50—3).S.Preq:GD417orequivalent.SchoolofDesign majorsonly,undergraduatesbypermission.Advancedproblemsoftypographic expression/communicationinwhichtypographicvariablesareusedtoalter,enhance,or reinforceverbalmeaning.Historicprecedentandexperimentationwiththeconventions fortypographicformareexplored.Theimpactofthecomputeronchangesin typographicaesthetics,includingmotiongraphics,typefacedesign,andwebsitedesign. GD570TheoryInPractice:GraphicDesignSince1945.3(3-0).S.Preq:GD 342.Influenceofcriticaltheoryonthecreation,productionandinterpretationofgraphic designsincemid-century.Lectures,readingsanddiscussionsofcontemporaryissuesin graphicdesignwithfocusontheirsocialandculturalcontexts. GD571DesignAsCognitiveArtifact.3(3-0).F,S,Relationshipbetweentheories ofhumancognitionandgraphicdesign.Analysisandcritiqueofdesignobjectsas cognitiveartifactsandextension.transformationordiminishmentofhumanthoughtby theirformandcontent.Acriticalexaminationofcognitive,linguisticandsocialscience theoriesshapinggraphicdesign.Non-majorsbypermissiononly.
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GD572DesignasCulturalArtifact.3(3—0).F,S.Introductiontorecenttheoriesin variousdisciplinesconcerningaculturalunderstandingofgraphicdesign.Theoriesof massandpopularculture,critiquesofcreativityandauthorialintentionality,influencesof interpretivecriticism.theoriesofconsumptionandissuesofculturalrepresentation. Emphasisonadaptationofthesetheoriestoanunderstandingoftheculturalsignificance ofgraphicdesign.Non-majorsbypermissiononly. CD573NewInformationEnvironments.3(3-0)FS.Freq,GD503.Changing roleofgraphicdesigninnewinformationenvironments.Implicationsofnewtechnology onsocialconstructionofmeaning.impactofelectronicmediaoncultureandcognition. anddifferencesindesigningartifactsanddesigningexperiences.Non-majorsby permissiononly. GD580SpecialTopicsinGraphicDesignHistory.3(30).S.Alt.yrs.PreqGD 342.Topicsofcurrentinterestininterpretation.criticism,methodologyandresearch. relatingtographicdesignhistory.Furtherspecializedstudyinhistoryofprinting. typography.communication,image-makingandinformationsystems.Investigationof howwestudyartifacts,productionandproducers. GD581GraphicDesignFinalProjectResearch.3(1—2).F.Preq'GD302.A seminarcoursetoassiststudentsinpreparingfoundationforfinalprojecttobeconducted inGD688FinalProjectStudio. GD588FinalProjectStudioinGraphicDesign.6(0-12).F,S.Preq'GD58]. Finalprojectforgraduatestudentssupervisedbymembersoftheirgraduateadvisory committees. GD592SpecialTopicsinGraphicDesign.2-3.F.S.Preq:Grad.standing.Topics ofcurrentinteresttoprogram/optionofferedbyfacultyinSchool.Subjectsofferedunder thisnumbernormallyusedtotestanddevelopnewcourses. GD610SpecialTopicsinGraphicDesign.16.ES.Preq:Permissionofgrad. advisor.Aninvestigationofspecialtopicsingraphicdesignofaparticularinterestto advancedstudentsunderdirectionofchairofgraduatecommitteeonatutorialbasis; creditandcontentvarywitheachstudent. GD630IndependentStudyinGraphicDesign.[—3.F,S,Srtm.Specialproblemsin variousaspectsofgraphicdesigndevelopedunderthedirectionofafacultymemberona tutorialbasis. GD676SpecialProjectinGraphicDesign.[-3.ES.Preq:Grad.standing. Seminaronsubjectsofcurrentinterestingraphicdesign,presentedbypersonsnotpartof regularfaculty.
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GD685Master'sSupervisedTeaching.1-3.F.S,Sum.Preq:Master’sstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanningfortheteachingassignment.observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. GD690Master'sExamination.1-6.F.S.Sum.Preq:Master'sstudent.Forstudents innon—thesismaster'sprogramswhohavecompletedallotherrequirementsofthedegree exceptpreparingforandtakingthefinalmaster'sexam. GEOGRAPHY GEO200PrinciplesofGeography.3(3-0).Basicideasinthefieldofgeography.Thescopeofgeographyasanacademicfieldexplored.Emphasisplacedonmasteryof geographictools,e.g.,maps,globes.andmediamaterialsandsources.Regionalstudyof contemporaryworld. GEO(SOC)220CulturalGeography.3(3-0).Aninvestigationoftheworld'spastandpresentculturaldiversitybystudyingspatialpatternsofpopulation.language.religion,materialandnon-materialculture.technologyandlivelihoods.communitiesand settlements,andpoliticalorganizationandinteraction. GEO(ECI)300WorldRegionalGeography.3(3—0).Prcq:GEO200.GeographyofselectedindustrialandThirdWorldregionsinwhichtheevolutionofsettlement, culture.economyandpoliticalformsaretreatedingeographicalperspective. GENETICS GN301GeneticsinHumanAffairs.3(3—0).Appreciationandunderstandingof geneticsineverydaylife.Geneticperspectiveonnormalhumandevelopment,birth defects.birthcontrol.cancer.organtransplants.intelligence.mentalillness.andradiation andchemicalexposureandissuesraisedbyapplicationsofrecentlydevelopedgenetictechniquessuchasinvitrofertilization.geneticengineeringandprenatalmonitoring. GN411PrinciplesofGenetics.4(4-0),Preq:BIO125.Juniorstanding.Basic conceptsandprinciplesofprokaryoticandeukaryoticgenetics.Mendelianinheritance. polygenicinheritance.linkageandmapping.chromosomeaberrations.population genetics.evolution.DNAstructureandreplication,geneexpression.mutation.generegulation.extranuelearinheritance.bacterialandviralgenetics.andrecombinantDNA technology. GN412ElementaryGeneticsLaboratory.1(1)3)FSPreq'(HY-111Genetic experimentsanddemonstrationsusingavarietyofbacterial.plantandanimalorganisms. Mendelianinheritance.linkageanalysis.populationgenetics.cytogenetics.biochemical gentics.DNAisolation.electrophoresis.andSouthernblotting.

GN413AdvancedGenetics.3(3-0).F,S.Preq:GN411.Studentscannotreceive creditforbot/1GN413andGN513.Biologicalmacromoleculesandtheirinteractions. Chromatinandchromosomestructure.Bacteria,viruses,plants,animalsandfungias geneticsystems.Transcription,RNAprocessing,geneticcode,translation,DNA replicationandthecellcycle.RFLPmapping.DNAandforensics.Moleculargeneticsofdesease.Genetictransformationandcloningofplantsandanimals.Recombinant DNAmethodology. GN492ExternalLearningExperience.1-6.Preq:Sophomorestanding.A learningexperienceinagricultureandlifescienceswithinanacademicframeworkthat utilizesfacilitiesandresourceswhichareexternaltothecampus.Contactand arrangementswithprospectiveemployersmustbeinitiatedbystudentandapprovedbya facultyadviser.theprospectiveemployer.thedepartmentalteachingcoordinatorandthe academicdeanpriortotheexperience. GN493SpecialProblemsinGenetics.[—6.Preq.‘SophomoreStanding.Aleamingexperienceinagricultureandlifescienceswithinanacademicframeworkthatutilizes campusfacilitiesandresources.Arrangementsmustbeinitiatedbystudentandapprovedbyafacultyadviserandthedepartmentalteachingcoordinator. GN495SpecialTopicsinGenetics.1-3.Offeredasneededtopresentmaterialsnot nomiallyavailableinregularcourseofferingsorforofferingofnewcoursesonatrial basis. GN504HumanGenetics.3(3~0).F.Preq:GN301or411.Basicprinciplesneededforanunderstandingofgeneticsofman.Currentknowledgeandimportantareas ofresearchinhumangenetics. GN513AdvancedGenetics.3(3-0).F.S.Preq:GN411.CreditforbothGN413 andGN513isnotallowed.Biologicalmacromolesculesandtheirinteractions. Chromatinandchromosomestructure.Bacteria.viruses,plants,animalsandfungias geneticsystems.Transcription.RNAprocessing.geneticcode.translation,DNA replicationandcellcycle.RFLPmapping.DNAandforensics.Genetictransformation andcloningofplantsandanimals.RecombinantDNAmethodology. GN685Master'sSupervisedTeaching.[-3.ES.Preq.‘Master’sstudent.Teaching experienceunderthementorshipoffacultywhoassistthestudentinplanningforthe teachingassignment.observeandprovidefeedbacktothestudentduringtheteachingassignment.andevaluatethestudentuponcompletionoftheassignment. GN690Master'sExamination.1—6FS.Preq.‘Master’3student.Forstudentsin non-thesismaster'sprogramswhohavecompletedallotherrequirementsofthedegree exceptpreparingforandtakingthefinalmaster'sexam.



GN693Master'sSupervisedResearch.1-9.F,S.Preq:Master’sStudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. GN695 Research

Master'sThesisResearch.1-9.F,S.Preq.’Master’sStudent.Thesis

GN699Master'sThesisPreparation.1—3.F,S.Preq:Master’sStudent.Credits arrangedForstudentswhohavecompletedallcredithourrequirementsandfull-time enrollmentforthemaster'sdegreeandarewritinganddefendingtheirthesis. GN70]MolecularGenetics.3(3-0).F.Preq:ON411.Adiscussionofthe structureandfunctionofgeneticmaterialatamolecularlevel.Considerationofboth prokaryoticandeukaryoticsystems.Theaimtodescribegeneticsintermsofchemical principles. GN702CellularandDevelopmentalGenetics.0).S.Preq:GN701or ConsentofInstructor.Regulationofgenesinvolvedincellularfunction,differentiation anddevelopmentineukaryotes.Presentationofbiologicalsystemsandmodelorganisms usedtostudygeneticcontrolofcellularanddevelopmentalprocesses. GN703PopulationandQuantitativeGenetics.3(3—0).S.Preq:ON411,ST711. Mutationandoriginofgeneticvariation.Measuringgeneticvariationinnatural populations.Geneandgenotypefrequencies.Hardy-Weinbergequilibrium.Values, means,geneticandenvironmentalvariance.heritabilityofquantitativetraits.Random geneticdriftandinbreeding.Naturalandartificialselection.Theoryandtestsofmodels ofmaintenanceofgeneticvariation.Molecularevolutionofgenesandproteins.Genome evolution. GN(ANS)708GeneticsofAnimalImprovement.3(3—0).S.Freq:GN41],ST 711.Emphasisontheutilizationofbasicprinciplesofpopulationandquantitative geneticsinanimalimprovement.Factorsaffectinggenicandgenotypicfrequenciesand methodsofestimatinggeneticandnongeneticvariance.heritabilitiesandbreedingvalues. Therolesofmatingsystemsandselectionproceduresinproducingsuperiorgenetic populations. GN710EukaryoticRegulatoryMechanisms.3(3-0).S,All.Yrs.(even).Preq:GN 7010rConsentorInstructor.Detailedanalysisofmechanismsregulatingeukaryotic geneexpressioninplants,animalsandsmallereukaryotes.Molecularinteractions responsibleforcontrollinggenefunctionwithemphasisontranscription. GN(ANS)713QuantitativeGeneticsandBreeding.3(3—0).F.Quantitativeand populationgenetictheoryofbreedingproblems;partitioningofgeneticvariance, maternaleffects.genotypebyenvirorunentinteractionandgeneticcorrelation;selection indexes;designandanalysisofselectionexperiments;marker-assistedselection.

GN(CS)719OriginandEvolutionofCultivatedPlants.1(1-0).Preq.‘ CS(GN,HS)741;GN511.Reviewofconceptsofspeciationandclassification;originand variationinplants;theoriesrelatedtoagriculturalorigins;variationpatternsofcultivated species;evolutionunderdomestication;utilizationofwildandunadaptedgerrnplasmin plantbreeding. GN(CS,HS)720MolecularBiologyinPlantBreeding.3(0-3).S.(Alt.yrs). Preq:CS(GN,HS)741,ON701.Theoryandprinciplesofmolecularbiologyappliedto plantbreeding.Experimentalapproachestoinducegeneticchange,cytoplasmic recombination,haploidutilizationandpotentialsofmoleculartechniquesforsolving breedingproblems. GN(ST)721GeneticDataAnalysis.3(3-0).S,Alt.yrs.Preq.‘ST430andON 411.Analysisofdiscretedata,illustratedwithgeneticdataonmorphologicalcharacters allozymes,restrictionfragmentlengthpolymorphismsandDNAsequences.Maximum likelihoodestimation.includingiterativeprocedures.Numericalresampling. Developmentofstatisticaltechniquesforcharacterizinggeneticdisequilibriumand diversity.Measuresofpopulationstructureandgeneticdistance.Constructionof phylogenetictrees.FindingalignmentsandsimilaritiesbetweenDNAsequences. Locatinggeneswithmarkers. GN(FOR)725ForestGenetics.3(3-0).S.Preq:ON411orConsentofInstructor. Applicationofgeneticprinciplestosilviculture.managementandwoodutilization. Emphasisonvariationinwildpopulations.thebasesforselectionofdesirablequalities andfundamentalsofcontrolledbreeding. GN(FOR)726AdvancedTopicsinQuantitativeGenetics.3(30).FAlt.yrs. Preq:GIVtFOR)723,GN(ST)'70orGN(ANS)"13orConsentoflnstructorAdvanced topicsinsatisticsandpopulationgeneticspertinenttocurrentresearchproblemsin geneticswithspecialapplicationstoforestry.Basicstatisticalandgenetictheory reviewedasbasesforintensivestudyofselectiontheoryandexperimentalandmating designevaluation.Studyofgeneticsofnaturalpopulationsforevolutionaryinterestas wellasfortheirimplicationstobreedingtheory. GN(BO,MB,PP)730FungalGeneticsandPhysiology.3(2—3).S.Alt.yrs. Preq:BCH45].BO"75.GN411orPP501.Basicconceptsofgeneticsandphysiology offungi.withemphasisonsaprophyticandplantpathogenicmycelialfungi,Current literatureonevolution,cellstructure.growthanddevelopment.geneexpression. metabolism,sexualandasexualreproductionandincompatibilitysystems.Laboratory exercisesonmutantisolation.sexualandparasexualanalysis.genetictransformation.and RFLPandisozymeanalysis. GN(Z0)740EvolutionaryGenetics.3(3-0).FAltyr(even).Preq:CV"03or ConsentofInstructor.Geneticbasisofevolution.Molecularevolution.molecular populationgenetics.evolutionarygeneticsofquantitativecharactersandthegeneticsof speciation.Criticalreadingoforiginalresearchpublicationsandstudentseminars.



GN(CS,HS)741PlantBreedingMethods.3(3-0).F.Advancedstudyofmethods ofplantbreedingasrelatedtoprinciplesandconceptsofinheritance. GN(CS,HS)745QuantitativeGeneticsinPlantBreeding.1(1—0).S,Alt.yrs. Preq.‘CS(GN,HS)741,ST512,courseinquantitativegeneticsrecommended.Theory andprinciplesofplantquantitativegenetics.Experimentalapproachesofrelationships betweentypeandsourceofgeneticvariability.conceptsofinbreeding,estimationsof geneticvarianceandselectiontheory. GN(CS,HS)746BreedingMethods.2(2—0).S.Alt.yrs.Preq:CS(GN,HS)741, ST512.Theoryandprinciplesofplantbreedingmethodologyincludingpopulation improvement.selectionprocedures.genotypicevaluation.cultivardevelopmentand breedingstrategies. GN(CS,HS,PP)748BreedingforPestResistance.2(2—0).F,Alt.yrs.Preq: CS(GN,HS)741,PP315,ST512.Theoryandprinciplesofbreedingforpestresistance. Experimentalapproachesforexamininggeneticsofhost-parasiteinteractions,expression andstabilityofpestresistanceandbreedingstrategiesfordevelopingpest-resistant cultivars. GN750DevelopmentalGenetics.3(3—0).S,Alt.yrs.Preq.‘GN701,ON702. Actionandregulationofgenesandgene-productsindevelopmentanddifferentiation. Examplesfrommicroorganisms.plantsandanimals.Emphasisonmolecularand biochemicalaspectsofmechanismscontrollinggeneexpressionineukaryoticcell differentiation. GN755PopulationGenetics.3(3—0).S,A11.yrs.Preq~GN703.Theoretical populationgeneticsanditsrelationshiptonaturalandexperimentalpopulations.Single locusandmultilocussystems,historyofageneinapopulation,diffusionapproximations. suitabilityofmodelstonaturalandexperimentalpopulations. GN(ST)756ComputationalMolecularEvolution.3(3—0)F.Alt.yrs.Preq:GN 411andST511orConsentoflnstructor.Phylogeneticanalysesofnucleotideandprotein sequencedata.Sequencealignment.phylogenyreconstructionandrelevantcomputer software.Predictionofproteinsecondarystructure.databasesearching,bioinfomiatics andrelatedtopics.Projectrequired. GN(ST)757StatisticsforMolecularQuantitativeGenetics.3(3-0).F.Alt Yr.(even)Preq.ST512andGA''03orST"21Geneticmappingdata.Linkagemap reconstruction,quantitativegeneticalmodels.Statisticalmethodsandcomputer programsformappingquantitativetraitlociandestimatinggeneticarchitectureof quantitativetraits.
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GN(MB)758ProkaryoticMolecularGenetics.3(3-0).S.Preq:BCH451orGN 411.Structureandfunctioninprokaryoticmoleculargenetics,withemphasison mutationsandmutagenicpathways,transcriptionalandtranslationalregulation,RNA processing.DNAreplicationandrecombinationandcharacterizationofrecombinant DNAmolecules.ApplicationsofgeneticandrecombinantDNAtechniquestomicrobial processes,includingstrainconstructionandenhancementofgeneexpression. GN(MB)760ExperimentalMicrobialGenetics.4(2-6).S.Preq:BCH561,GN 41].Laboratory—orientedpresentationofcurrentmethodologiesandconceptsin molecularmicrobialgeneticsandtheirapplicationtostrainconstruction,plasmidand phagemanipulations,mutagenesis,cloningandgeneticengineeringofmicroorganisms. GN(BCH)761AdvancedMolecularBiologyoftheCell.3(3-0).S,Alt.yrs. Preq:BCH703and705.Anadvancedtreatmentinvolvingintegratedapproachesto biologicalproblemsatthemolecularlevel,encompassingbiochemistry,cellbiologyand moleculargenetics.Broad.multidisciplinaryapproachestosolvingresearchproblemsin biologyandthecriticalstudyofprimaryscientificliterature,thedevelopmentofa researchproposal.oralpresentationsandclassdiscussions. GN(BCH)768NucleicAcids:StructureandFunction.3(3-0).S,Altyrs.Preq: BCH701and703.Studyofwell-definedmodelsofsteroidandproteinhormoneaction vialectures,assignedreadingsanddiscussions.Studentsaddbreadthtothecourseand depthtotheirownunderstandingbysearchingtheliteratureandwritingorlecturing aboutaparticularhormoneoftheirownchoosing. GN(ST)770StatisticalConceptsinGenetics.3(3-0).S,Alt.yrs.Preq:GN703. Coreq:ST512.Migration.mutation,selection,drift,linkage.matingsystemandother processesbearingonratesofchangeinpopulationfrequencies,meansandvariances; magnitudeandnatureofgenotypicandnongenotypicvariabilityandtheirrolein alternativeproceduresofplantandanimalbreeding;experimentalandstatistical approachestotheanalysisofquantitativeinheritance. GN801Seminar.1(1-0).ES.Preq:Grad.standing.Informalgroupdiscussionof preparedtopicsassignedbyinstructor. GN809ColloquiuminGenetics.2(20).ES.Freq.Grad.standing;Consentof Instructor.InformalgroupdiscussionofpreparedIOpicsassignedbyinstructor. ON810SpecialTopicsinGenetics.14.RS.Criticalstudyofselectedareasand specialtopicsofcurrentinterestingeneticsandrelatedfields. GN820SpecialProblems.1-3.RS.Preq.Advancedgrad.standing.Consentof Instructor.Specialtopicsdesignedforadditionalexperienceandresearchtraining.



GN(CS,HS)860PlantBreedingLaboratory.[(1—0).SAllyrsPreq, CS(GN,HS)741.VisitationofplantbreedingprojectsintheDepts.ofCSandHSatNC State,alongwithcommercialseedcompanies.Discussionandviewingofbreeding objectives.methodsandequipmentandteachingandpracticeofhybridizationmethods. GN(CS,HS)861PlantBreedingLaboratory.[(1-0)Alt.yrs.Preq: CS(GNHS)”—11.VisitationofplantbreedingprojectsintheDepts.ofCSandHSatNC State,alongwithcommercialseedcompanies.DiscussionandViewingofbreeding objectives.methodsandequipmentandteachingandpracticeofhybridizationmethods. GN885DoctoralSupervisedTeaching.[-3ES.PreqDoctoral/StudentTeaching experienceunderthementorshipoffacultywhoassistthestudentinplanningforthe teachingassignment.observeandprovidefeedbacktothestudentduringtheteaching assignment,andevaluatethestudentuponcompletionoftheassignment. GN890DoctoralPreliminaryExamination.19FS.Preq‘DoctoralStudentFor studentswhoarepreparingforandtakingwrittenand/ororalpreliminaryexams. ON893DoctoralSupervisedResearch.[-9FS.Preq:DoctoralStudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. GN895DoctoralDissertationResearch.[—9.ES.Preq'DoctoralStudent. DissertationResearch GN899DoctoralDissertationPreparation.[—3.ES.Preq:DoctoralStudent.For studentswhohavecompletedallcredithourrequirements.full-timeenrollment, preliminaryexamination,andresidencyrequirementsforthedoctoraldegree,andare writinganddefendingtheirdissertations. FOREIGNLANGUAGESANDLITERATURES-GREEK GRK101ElementaryGreek1.3(30).IntroductiontoClassicalGreek.Greek alphabet,basicgrammarandsyntax.ReadingsbasedonGreekmythology.philosophy, andliterature. GRK102ElementaryGreekll.3(3—0).Freq:GRK10].Asecondcoursein ClassicalGreek.continuingandexpandingtheworkofGRKlOl.completesstudyof grammar.ReadingsfrommajorauthorsincludingHerodotus.Thucydidcs,and Zenophon.

153

GRK201IntermediateGreek1.30—0)F.AltYrs(odd).Preq'GRK102 IntroductiontoGreekprose.Emphasisuponimprovementofreadingskillthrough vocabularyacquisitionandstudyofcomplexgrammar.IntroductiontoAtticdialect throughreadingPlato.andKoineGreekthroughreadingtheNewTestament. ExaminationoftheimportanceoftheseworkstoWesternliteratureandculture. GRK202IntermediateGreekII.3(3-0)Preq.GRK201ReadinginHomer'sIliad andtheNewTestament.Techniquesoforalpoetry.Studyoftheuseofmyth.andofthe literaryandhistoricalsignificanceoftheIliad.Analysisofdifferencesbetweenclassical andKoineGreekintheNewTestament. GRK(LAT)310ClassicalMythology.3(30)GreekandRomanmythology throughthewritingsandartoftheClassicalperiod.Discussionofcreationstories.the majorgodsandheroes.theunderworldandafterlife.Intellectualreligiousand educationalroleofmythandofthemostimportanttheoriesofinterpretationand classification.AllreadingsanddiscussioninEnglish. GRK320GreekTragedyinTranslation.3(30).STragediesofAeschylus. SophoclesandEuripidesintranslation.LiteraryandsocialaspectsofindiVidualplaysand tragicgenreinfifthcentury.SelectionsfromAristophanes,Plato.AristotleandSenecaon Greektragedy. GRK333MedicalTerminology.2(20).Studyoftheformationofmedicalterms fromtheirGreekandLatinrootsdesignedbothtobuildvocabularyandtoteachtheuses ofamedicaldictionary. GRK371TheOriginsofAmericanMythology.3(3—0),S.AltYrs(odd),Oral— traditionalliterature,formulaicmythcompositionandtheIndo-Europeanoriginsofthe Americanfolkhero.ReadingsincludeIliad.Gilgamesh,SanskritPuranasandBeowulf: filmssuchasStagecoachandSuperman. HISTORYOFART HA201HistoryofArtFromAncientGreeceThroughtheRenaissance.3(3-0). ArtfromAncientGreeceandRomethroughItalianRenaissance.Majorartformsof painting.sculpture.andarchitecture. HA202HistoryofArtFromtheRenaissanceThroughthe20thCentury.3(30) ArtfromtheNorthernRenaissanceinEuropethroughthe20thcenturyinFuropeand America:painting.sculptureandarchitecturerecentmixedmediatechniquessuchas collage.andtrottage. HA203HistoryofAmericanArt.3(3-0),AhistoryofAmericanArt(painting. sculptureandarchitecture)fromtheColonialPeriodthroughthe20111century.



HA298SpecialTopicsinArtHistory.3(3-0).Specialtopicsinarthistorywith emphasisonchronologicalperiodssuchas20th—centuryartoftheItalianRenaissanceor onfieldsofartsuchaspaintings,sculpture,photography,orarchitecture, HA310HistoryofArtandPhotography.3(3-0).Historyofandtheinteraction betweenartandphotographyfromtheinventionofphotographytothepresent. HA320AmericanDecorativeArts.3(3-0).HistoryofAmericanArt(painting, sculpture,andarchitecture)fromColonialPeriodthrough20thcentury. HA395HistoryofArt:StudyAbroad.3(3-0).TopicalHistoryofArtcourses taughtinNCStateStudyAbroadprograms.(CurrentlistingsavailableinHistory Department,StudyAbroadOfficeandCHASSDean'sOflice.) HA401l9thCenturyEuropeanArt.3(3-0).Preq:HA201orHA202.Major stylisticmovementsof19thcenturyEuropeananandthetheoreticalbasisfortheir development.CoversNeoClassicism,Romanticism,RealismandImpressionism,and PostImpressionism. HA404ItalianRenaissanceMasters.3(3-0).Preq:hrs.ofHA.Selected problemsinthedevelopmentofItalianRenaissanceartincludingpainting,sculptureand architecture.1300-1550:includingthepioneersGiottoandDuccio;foundersoftheearly Renaissance:Masaccio,Donatello,andBrunelleschi;greatmastersoftheHigh Renaissance:Michelangelo,RaphaelandLeonardodaVinci.Worksofartanalyzedin termsofstyle.subjectmatterandhistoricalcontext. HA498IndependentStudyinHistoryofArt.[-6.ES.Preq:3hoursHistor)of Art.DirectedindependentstudyoftopicsintheHistoryofArt. HISTORY HI205WesternCivilizationSince1400.3(30)AsurveyofWestemCivilization fromtheRenaissancetothepresent. H1207AncientWorldto180A.D..3(30).TheancientculturesoftheMiddle East,GreeceandRome.includingMesopotamian.Egyptian.Hebrew.Phoenician.Greek andRomansocietiesandcultures. HI208TheMiddleAges.3(3-0),Medievalcivilizationasitemergedfromthe decliningRomanEmpirethroughitsapogeeinthe13thcentury.lhetransitionfromthe classicaltothemedieval\\orld.theimpactoftheGermanicinflux.theIslamicinfluence. theCrusades.andthepolitical.economic.andsocialinstitutionsoftheHighMiddle Ages.

H1209Europe,RenaissancetoWaterloo,1300-1815.3(3-0).Transitionfromthe medievaltomodernEurope;declineofmedievalinstitutions,Renaissance,Reformation andCounter-Reformation,riseofAbsolutism,English17th-centuryrevolution,French RevolutionandNapoleonicera. HI210ModernEuropeISIS-Present.3(3-0).SurveyofthehistoryofEuropeansocietiesandpoliticalsystemsfrom1815tothepresent. H1215LatinAmericato1826.3(3-0).Theoriginsanddevelopmentofsocial,political,economicandreligiousinstitutionsfrompre-conquesttimestotheachievement ofindependence.TheancientAmericancultures;SpainandPortugalbefore1492; conquestandsettlement,Spanishruleintheoryandpractice,economiclife,theChurch,landandlabor;theAfricancontribution;thePortugueseinBrazil;theindependence movements. H1216LatinAmericaSince1826.3(3-0).Social,political,economic,and intellectuallifeinthe19thand20thcenturiesinCentralandSouthAmerica.Thesocial structureofthenewnations;19thcenturyliberalism;theforceoftradition;relationswith EuropeandtheUnitedStates;economicchange;caudillorule;20thcenturyupheavals;revolutions;politicalconflict. HI221BritishHistoryto1688.3(3-0),HistoryoftheBritishpeoplesfromearliest timestotheGloriousRevolution.Social,political,constitutionaldevelopments;relationshipbetweenhistoryandliterature;synthesisofBritishcultures. H1222HistoryofBritishCulturesandSocieties.3(3-0).Britishpeoplefrom GloriousRevolutiontothepresent.Social,political,constitutionaldevelopment;historyandliterature;growthanddeclineofBritishempire;spreadofBritishculture. HI233TheWorldinthe20thCentury.3(3-0),Nationalandinternational problemsinthe20thCenturyWesternandnon-Westemworld;institutionsandideasat theturnofthecentury,originsandeffectsoftheFirstWorldWar,thepostwarchallenge toWestemdemocraticsupremacy,theSecondWorldWar,andproblemsofthepostwar period. HI25]EarlyAmericanHistory.3(30)ThemesinearlyAmericanhistory:colonialclashandmixofculture;generationofanAmericanconsciousness;federalism anddemocracyinnationalpolitics;expansionandimmigration;racialandsectional division. HI252ModernAmericanHistory.3(30)ThemesinmodernAmericanhistory: impactofwaronAmericanforeignanddomesticpolicy;therepercussionsof industrializationandeconomicmodeinization;continuityandchangeinAmerican institutionsandvalues;problemsolvinginpluralisticsociety.



HI263AsianCivilizationsto1800.3(3-0).F.Introductorysurveyofthegreat civilizationsofAsia;particularattentiontoIndia,ChinaandJapan.Emphasison comparativestudyofAsianreligions,politicalsystems,art,andliterature. H1264ModernAsia:1800toPresent.3(30).S.Introductorysurveyof19thand 20thcenturyAsia,withattentiontoJapan,SoutheastAsia.IndiaandChina.Emphasison culturalandpoliticalcrisesofthe19thcenturyandrevolutionarytransformationsofthe 20thcentury. H1270ModernMiddleEast.3(3-0).SocialandpoliticalchangeintheMiddleEast inthenineteenthandtwentiethcenturies.DeclineoftheOttomanempire.theriseof nationalism.thewaxingandwaningofEuropeanimperialismintheregion.andthe creationofmodernstatesandsocietiesandtheirideologicalandeconomicunderpinnings. H1275IntroductiontoHistoryofSouthandEastAfrica.3(3—0).F.S,Sum.The Africankingdoms(Lunda,Buganda,andZulu):theEuropeanencroachment;theorigins ofcolonialismandthecharacterofcolonialsocietiesandeconomies,SouthAfrican apartheid;Africanprotect,nationalismandindependence. H1276IntroductiontoHistoryofWestAfrica.3(3-0).ThehistoryofWestern Africa.Forestcivilizationsandtheslavetrade,tradeandtheexpansionofIslam. colonialisminWestAfrica;Africannationalismandtheachievementofindependence; andpostcolonialWestAfrica. HI300SophomoreSeminarinHistory.3(3—0).F,S.Preq:3hoursofhistoryor Sophomorestanding.Coreq:HSS100.Historymajorsonly.Introductiontotheprocess ofresearchingandwritinghistory.Techniquesforlocatingandinterpretingprimary sources.Thecraftofhistoricalwriting.Analysisandcriticismofthevarietiesofhistory. Basiccomputerliteracy:basiccomputingterms,electronicmail,onlinesearchingofthe NCSULibraries,useoftheInternet,andwordprocessing. HI(REL)320ReligioninAmericanHistory.3(3-0).F.Preq:hoursoinstory orSophomorestanding.Representativepeople,movements,andthoughtinthemajor religionswithinthecontextofAmericansocietyandculture. H1321AncientandMedievalScience.3(3—0).Selectedtopicsinthehistoryofpre- modemsciencearestudiedforboththeirintrinsicinterestandtogainperspectiveonthe natureofmodernscience.Examplesaretakenfrompre—history,Mesopotamia,Egypt, Greece,Rome,Islam,andthemedievalChristianWest,withthepossibilityof comparisonstoothercultures. H1322RiseofModernScience.3(3-0).ScienceintheRenaissanceandScientific Revolutionofthe16thand17thcenturies.Newtonianscience.Mechanicsandthe chemicalrevolutioninthe18thcentury.Scientificsynthesisinthe19thcentury:physics, chemistry,geology,andbiology.20thcenturyrevolutionsinphysics.Attentionispaid bothtoscientificideasandtotheculturalandinstitutionalcontextsofscience.
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HI(MDS)340PerspectivesinAgriculturalHistory.3(3-0).Preq.‘Jeflerson ScholarsProgramorpermissionofinstructor.Historicaltopicsrelatedtotheheritageof agriculture,thebiologicalsciences,andtherelationshipamongagriculture,technology. scienceandsociety. H1341TechnologyinHistory.3(3-0).Theroleoftechnologyinsocietyfrom earliesttimestothepresent.Majorachievementsintechnologyandanexaminationofthe natureofinvention.innovationandadaptationoftechnologiesandtheirimpacton WesternCivilization. H1350AmericanMilitaryHistory.3(3-0)Americanmilitaryexperienceandits relationshiptootherhistoricaldevelopments.Useofmilitaryforceintermsofstrategy andtacticsandasanelementinthenation‘sdiplomatic,political.social.economicand intellectuallife. H1351US.NavalHistory.3(3-0).TheroleoftheUS.NavyinAmericanhistory. Seapower.nationaldefenseandforeignpolicy.Theimpactoftechnologyonnaval warfareandthehistoricalevolutionofmissionsoftheUS.Navy. H1364HistoryofNorthCarolina.3(3-0).HistoryofNorthCarolinafromearly Europeanexplorationtothepresent.FeaturesofNorthCarolinasocietyWhichmadethis statesimilartoanddifferentfromothersouthernstatesandthenationasawhole. H1365TheAmericanWest.3(3-0).Preq.3hoursofhistoryorsophomore standing.AhistoryoftheAmericanFrontierwithemphasisonthetrans-Mississippi West.Cyclesofexploration,conquest,andexploitationofthisregion.Influenceofthe frontierinthedevelopmentoftheUnitedStates. HI372African-AmericanHistoryThroughtheCivilWar,1619—1865.3(3-0) Africanbackgroundandcontinuityoftheparticularrole,experienceandinfluenceof AfricanAmericansintheUnitedStatesthroughtheCivilWar. H1373African-AmericanHistorySince1865.3(3-0).ThehistoryofAfn'can- AmericansfromtheReconstructionErathroughtheCivilRightsmovementofthe19505 and19605tothepresent. HI395History:StudyAbroad.3(3-0).TopicalHistorycoursestaughtinNCSU StudyAbroadprograms.(CurrentlistingsavailableinStudyAbroadOffice.CHASS Dean'sOfficeandHistoryDepartment). HI400CivilizationoftheAncientNearEast.3(3—0).CreditforbothH1400and H1500isnotallowed.ThecivilizationofMesopotamiaandEgyptfromearliesttimesto thefallofBabylonin539BC.



HI(REL)402EarlyChristianitytotheTimeofEusebius.3(3-0).SAlt Yrs.(odd).Preq:Oneof:REL312,REL317,orH1207.Growthanddiffusionofearly ChristianityfromtheendofthefirstcenturyuptothetimeofEusebiusandthe conversionofConstantine(earlyfourthcentury);ChristianityinitsGreco-Roman environment;RomanpolicytowardsChristianity;heterodoxChristianmovements;anti- hereticalwritings;orthodoxinstitutionsofauthority. H1403AncientGreekCivilization.3(3-0).ThehistoryoftheHellenesfromthe MinoancivilizationthroughAlexander'slegacy,withreadingsinHerodotusand Thucydides. HI404Rometo337A.D..3(3-0).CreditwillnotbegivenforbothH1404andH1 504.ThedevelopmentofancientRomefromitsoriginsinItaly,throughtheriseasan EmpireembracingtheentireMediterraneanWorldandWesternEurope,toConstantine. ChristianityandthefoundationofConstantinople.Examinescriticallythepolitical achievementofapeoplewhorosefromanobscureItaliancitytoaworldempire.with emphasisontheanalysisofprimarysources. H1405HistoryandArchaeologyoftheRomanEmpire.3(3-0).Creditwillnotbe givenforbothH1405andH1505.AnalysisofRome‘sruleovertheMediterranean WorldinthefirstfourcenturiesAD.throughtheuseofliteraryandarchaelologic sources.Specialemphasisonimperialarmyandfrontiersecurity. H1406FromRomanEmpiretoMiddleAges.3(3-0).Creditwillnotbegivenfor bothH1406andH1506.LateAntiquityandtheearlyMiddleAges.Thetransitionfrom classicalcivilizationtothebasisofmoderncivilizations;thefallofRome,theGermanic kingdoms,Byzantium,theestablishmentofChristianity,thebirthandgrowthofIslam. HI(REL)407407IslamicHistoryto1798.3(3-0).Creditwillnotbegivenfor bothH1407andH1507.CreditwillnotbegivenforbothH1407andHI507.Thehistory oftheIslamicNearEastto1798.TopicsincludetheEastMediterraneanbeforeIslam, MuhammadandthedevelopmentofIslam,sourcesofMuslimcivilization.Islamiclaw, science,philosophy,art.andarchitecture,IslaminSpain.India.Asia,andAfrica,the Crusades.theOttomans,IslamandEurope. HI(REL)408IslamintheModernWorld.3(3—0).Preq:hoursofhistoryor religiousstudies.EvolutionofmodernIslamfrom17thcenturytothepresent.Primary emphasisonNorthAfrica.theMiddleEastandSouthAsia.Pre—modemIslamicate empires.reformandrevival.HistoricaloriginsofcurrentissuesintheIslamicworld. HI409TheHighMiddleAges.3(30).CreditwillnotbegivenforbothH1409and H1509.Medievalculturefrom10ththrough13thcenturies:revivaloftheRoman Empire.monasticandpapalreform.riseofuniversities.evolutionofrepresentative bodies,theGothicstyle.troubadourandgoliardicpoetry.scholasticism,andrevivalof Romanlaw.
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H1410ItalianRenaissance.3(3-0).CreditwillnotbegivenforbothH1410andHI 510.Renaissancehumanism,aneducationalidealandanawarenessofmanasthesole creatorinthehistoricalworld,isexaminedinitsrelationshiptotheItalianrepublicsand princedomsofthe14ththroughthe16thcentury. HI411TheProtestantandCatholicReformationofthe16thCentury.3(3-0). CreditwillnotbegivenforbothH1411andH1511.Theconditionsandcriticismswhich ledtoreformandthenatureoftheinstitutionalandtheologicalchangesaffectedbythe variouschurchesandsects.SpecialattentiontoLutherandCalvin. H1414FranceintheOldRegime.3(3-0).CreditwillnotbegivenforbothH1414 andH1514.FrancefromthesixteenthcenturytotheRevolution,developmentof renaissanceandabsolutiststate,socialandeconomicchange,religiousreformand Enlightenment,originsandbeginningsoftherevolution. H1415TheFrenchRevolution.3(3—0).CreditwillnotbegivenforbothH1415 andH1515.BroadlybasedanalysisofFrance'sfirstrevolutionaryera;theenlightenmentanditsimpact,thecausesandcharacteroftheRevolutionin-France;impactofthese eventsinFranceandEurope. HI417EuropeinCrisis:1890-1917.3(3-0).Surveyofthesocial,economic. political,ideologicalchangesinEuropeontheeveofWorldWarI;prewaroriginsof fascismandcommunism;politicalpolarizationduringWorldWarItotheoutbreakofthe BolshevikRevolution. HI418FascistItalyandNaziGermany.3(3-0).F.Preq.‘3hoursofhistory.StudentswillnotreceivecreditforbothH1418andH1518.Fascismasatheoretical concept.riseoffascisminItalyandGermany,seizureofpowerbyMussoliniandHitler, organizationoftheeconomy,churches,military,women,youth,andcultureunderthe dictatorships. H1419ModernEuropeanImperialism.3(3-0).Creditwillnotbegivenforboth H1419andH1519.HistoricalbackgroundofEuropeanoverseasexpansion;itsimpacton theeconomics.politicsandcultureofbothEuropeandthecolonizedworld;the significanceofimperialismandanti-colonialnationalisminshapingthemodernworld. HI420EuropeanDiplomaticHistory.3(3-0}.S,Sum.Creditwillnotbegiven both/orH1~.120andH1520.SurveyofmajoreventsinEuropeaninternationalrelations, includingtheCongressofViennain1815,theunificationofGermany,WorldWarIand II,theoriginsoftheColdWar,Europeanunification,andthecrisisoftheSovietbloc. H]421EuropeanIntellectualHistory:TheEighteenthCentury.3(3-0).Credit willnotbegivenforbothH1421andH1521.Historicalexaminationofsomeofthe majorfiguresoftheEuropeanEnlightenment,beginningwithLockeandendingwith Kant.



H1422EuropeanIntellectualHistory:The19thCentury.3(3-0).Creditwillnot begivenforbothH1422andH1522.Historicalexaminationofsomeofthemajorfigures ofEuropeanthoughtduringthe19thcentury,beginningwiththeenthusiasmoftheperiod oftheFrenchRevolutionandendingwiththedisillusionmentofthefindesiecle. H1425TudorandStuartEngland.3(3—0).CreditwillnotbegivenforbothH1 425andH1525.BritishhistoryfromtheReformationthroughtheCivilWar.Emphasis onkeydevelopmentsinsocial,politicalandeconomiclife:Thedevelopmentofanew conceptofkingship,thegrowingindependenceofParliament,thesearchforreligious uniformityandthechangingstatusofthearistocracyandgentry. H142920thCenturyBritain.3(3-0).Britishpolitical,socialandeconomichistory since1914,withreferencetotheeffectsoftwoworldwars.thegrowthoftheWelfare State.Britain'sdeclineasapower,anditssearchforanewroleintheworld. HI430ModernFrance.3(3-0).CreditwillnotbegivenforbothH1430andH1 530.FrenchhistoryfromthedownfallofNapoleonItothepresent.withashort introductorysurveyoftheOldRegimeandtheFrenchRevolution.Cultural,socialand economicdevelopmentsandpoliticaltrends. HI431Germany:LuthertoBismarck1500-1871.3(3—0).Creditwillnotbegiven forbothH1431andH1531.GermanyfromtheReformationtothecompletionof nationalunificationin1871.Emphasizestheimpactofsocioeconomicchangeson politicsandculture. HI432HistoryofGermanySince1871.36—0).Preq:3hoursoinstory.Credit willnotbegivenforbothH1432andH1532.Germanyfi'omtheReformationthrough nationalunification.Emphasisontheimpactofsocio-economicchangesonpoliticsand culture. HI438TheRussianEmpireto1917.3(3-0).RussianEmpiretotheRevolutionof 1917.KievRusandtheMongolconquest,serfdom,territorialexpansion,cultural insularityoftheGreatRussianstateinMoscow,Westernization,reform,andgreatpower statusin18thand19thcenturies,peoplesofthemulti—nationalempire,cultural,educated society,andrevolutionaryopposition,industrialization,rapidurbanization.war,and revolution. H1439HistoryoftheSovietUnionandAfter.3(3—0).Creditwillnotbegiven bothforH1439andH1539.Sovietstateandsocietyfromthe1917Revolution,including thepost-Sovietsituation.PoliticaldisarrayandresistancetotheBolshevikregime,1917- 21;industrialization,urbanization,andapplicationofcoercivetechniquesofrule;popular reconciliationwithPartystateandgreatpowerstatusduringWorldWarIIandafter;fate ofnon-Russiannationalities;dc-Stalinization,stagnation,andthefailedattemptatParty renewalafter1985.
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HI441ColonialandRevolutionaryU.S.3(3-0).Creditwillnotbegivenforboth H1441andH154].OriginsoftheEnglishcoloniesinAmericatotheAmerican Revolution.Europeanbackgroundtocolonization,mergingofdifferentcultures.effects ofmercantiledoctrine,causesofrevolution. H1442CreatingtheConstitution:OriginsandDevelopment.3(3-0).SAltYrs (Odd).Preq.‘3hoursofHistory.Analysisofstateandfederalconstitutionsdevelopedin theUnitedStatesafter1776.Theoriesbehindafederalconstitution;thePhiladelphia Conventionof1787;meratificationdebate;andtheBillofRights. H1443U.S.ConstitutionalHistory.3(3-0)CreditforbothH]443andH1543is notallowedTheoriginsandgrowthoftheU.S.ConstitutionfromitsEnglishcommon lawheritagetotheModernera.Federalismandjudicialinterpretation;economic.social. andpoliticalmovements;expansionofconstitutionalauthorityinthe20thcentury. H1446CivilWarandReconstruction.3(3—0).CredititillnotbegivenforbothH1 446andH1546.Examinationofsectionalpolarizationofthe1850's.impactofthewaron bothnorthernandsouthernsocieties.andtraumaofreconstructingtheUnion. HI(WGS)447HistoryofAmericanWomento1900.3(3—0).Creditforboth HI(WGS)447andHI(WGS)547isnotallowedThehistoricalexperienceofwomenin Americafromthecolonialperiodto1890.Women‘swork.education.legalandpolitical status,religiousexperience.andsexroles:age.class.race.sexualpreference.andregion assignificantvariablesinwomen'sexperience. HI(WGS)448AmericanWomenintheTwentiethCentury.300).Creditwill notbegivenforbothH1448andH1548.Women‘shistoricalexperienceinAmerica. 1890-1990.Changesinwomen‘swork.education.legalandpoliticalstatus.andsex roles.age.class.race.sexualpreference.andregionassignificantvariablesin\\omen's experience. HI449U.S.Laborto1900.3(3-0).CreditwillnotbegivenforbothH1449andH1 549.Historyofwork,workers.andworking-classorganizationsandpoliticsincolonial andnineteenth-centuryAmerica. H1450U.S.LaborSince1900.3(3—0).CreditwillnotbegivenforbothH1450and H1550.Historyofwork,workers.andworking—classorganizationsandpoliticsin twentieth-centuryAmerica. HI452RecentAmerica.3(3-0)CreditMillnotbegivenbothforH1452andHI 552.Examinationofcontemporaryopinionsandhistoricalinterpretationsofmajor problemsinAmericanlifesince1939.includingWorldWar11.itssocialandeconomic consequences;KoreaandtheColdWar.bigbusinessandlabor;civilrightsandfeminist movements;countercultures.VietnamandWatergate.



HI453UnitedStates—LatinAmericanRelationsSince1823.3(3-0).Creditwill notbegivenbothforH1453andH1553.Analysisofperiods,issues.andeventsinUS.- LatinAmericanrelationssince1823:MonroeDoctrine,ManifestDestiny,Mexicanand Spanish-AmericanWars,DollarDiplomacy,GoodNeighborPolicy,anti-Communist crusadesince1945.AllianceforProgress.U.S.responsestorevolution.Historical perspectiveoncontemporaryinter-Americanproblemsondrugs.environment,debt crisis.andhumanrightsabuses. HI454HistoryofU.S.ForeignRelations,1900-Present..Creditforboth H1454andH1554willnotbeallowed.America'semergenceasaworldpower; Americandiplomatichistorysince1900;theexpansionofAmericaneconomicand culturalrelations;theevolutionoftheAmericanforeignpolicybureaucracy;andthe historicalforcesandpersonalitiesthathaveshapedAmericanrelationswithothernations. HI455HistoryoftheCivilRightsMovement.3(3-0).Creditwillnotbegiven bothforH1455andH1555.Theblackrevolution;stagesandleadersofthemovement; successesandfailuresinthefightfordesegregation.thevote.andeconomicopportunity; impactofCivilRightsmovementontheUnitedStates. HI456EarlyAmericanThought..Preq:hoursofhistoryandjunior standing.CreditwillnotbegivenforbothH1456andH1556.Americanintellectual historyto1865.Influenceofreformation,enlightenment,scientificrevolution,capitalism andromanticismonsocialandpoliticalorder. HI457Twentieth—CenturyU.S.IntellectualHistory.(3-0).CreditforbothH1 457andH1557isnotallowed.Americanintellectualsandtheirviewson20th-century topicssuchaspolitics,culture.raceandgenderinhistoricalcontext. H1458ModernAmericanHistoricalBiography.3(3-0).Creditwillnotbegiven forbothH1458andH1558.CreditwillnotbegivenforbothH1458andH1558. Americanhistoryinthe20thcenturythroughthemediumofhistoricalbiography. HI(REL)460AmericanReligionAfterDarwin.3(3-0).F,S.Preq:credithours inREL0rHI.CreditforbothREL(HI)460andREL(HI)560isnotallowedMajor religiousissuesinAmericafromtheCivilWartothemid-19203,includingscienceand religion,theimpactofDarwin'sevolutionarytheory,biblicalcriticism,liberalismversus fundamentalism,thechurchesinanindustrialsociety. HI461CivilizationoftheOldSouth.3(3-0).Creditwillnotbegiven/orbothH1 461andH1561.ThedistinctivefeaturesoftheOldSouthaspartoftheregional developmentofUnitedStateshistory.Considerationofcolonialfactorsinthemakingof theSouth,developmentoftheplantationsystemandslavery,Southernsocialorder. intellectualandculturallife,economicdevelopment,andriseofSouthernnationalism.

HI462SocialHistoryoftheNewSouth..CreditMillnotbeawardedboth forH]462andH1562.AnalysisofthechangeandcontinuityintheAmericanSouth fromtheendoftheCivilWarthroughthepresent. HI467ModernMexico.3(3-0).MajordevelopmentsinMexicannationallifesince 1821.The19thcentury:theeraofSantaAnna,thewarwiththeUnitedStates,the Reform,theFrenchintervention,andthedictatorshipofProfirioDiaz.The1910 RevolutionandtheresultingtransformationofMexico'spolitical,socialandeconomic institutions.ReadingknowledgeofSpanishhelpfulbutnotrequired. H1469LatinAmericanRevolutionsintheTwentiethCentury.3(3-0).Creditfor bothH1469andH1569willnotbegiven.Alt.yrs.Comparativeanalysisofcauses, participants.process,andoutcomeofrevolutionsinMexico,Bolivia,Cuba,andCentral America. HI471RevolutionaryChina.3(3-0).CreditwillnotbegivenforbothH1471and H1571.China1900topresent.Examinationofpolitical,cultural,andsocio-economic revolutionaryphasesofChina's20th-centurytransformationfromtraditionalempireto communism.Particularattentiontopost-1949problemsofnation-building. H1472ModernJapan,1850toPresent.3(3-0).Japan'semergenceasanationand worldpower. HI474ModernIndia.3(3-0).F(Alt.yrs.)even.Preq.’hoursofhistory.The historyoftheIndiansub—continent,fromthe16thcenturytothepresent.Focuson political,economicandculturalchangeundertheMughalEmpireandtheBritishRaj;the problemsofindependentIndia,PakistanandBangladesh. H1475HistoryoftheRepublicofSouthAfrica.3(3-0).Preq:3hoursofhistory. CreditwillnotbegivenforbothH1475andH1575.EvolutionoftheRepublicofSouth Africa'ssociety,withemphasisontheinteractionofdiversepeoplesandcultures. Particularattentionisgiventotheperiodsince1870. HI476LeadershipinModernAfrica.3(3—0).Recentsub—SaharanAfrican politicalhistory(excludingSouthAfrica),Overviewofconcepts,vocabulary,historical trends.DetailedexaminationofspecificAfricancountriesascasestudies,suchasGhana, Nigeria.Zimbabwe,Tanzania. HI477WomenintheMiddleEast..S,Altyrs.(odd).Preq:3hoursof History.ThevariedforcesinfluencinglivesofwomeninMiddleEastfrombeginningof Islamtopresent.



H1479Africa(sub-Saharan)intheTwentiethCentury.3(3-0)S.Alt.Yrs.(even). Preq:hrs.ofhistory.CreditwillnotbegivenforbothH1479and579.Developments insub-SaharanAfricaduringthecolonialperiod.fromtheendofthenineteenthcentury totheadventofdecolonizationintheearly19603.Interplayofpolitical.social,economic andculturalfactorsintheexperiencesofAfricanpeoplesduringthisperiod. HI480ScientificRevolution:1300-1700.3(3—0)Creditwillnotbegivenforboth H1480andH1580.Factorsbehinddramaticscientificchangesoftheseventeenth century.Roleofmathematicsandexperiment.Interactionofthenewsciencewithtrends inphilosophy.religion,alchemy.magic.medicine.andwithinstitutional.educational. political.economicandtechnologicalfactors. H1481HistoryoftheLifeSciences.3(3-0).CreditisillnotbegivenforbothH] 481andH1581.Themajorideas.methods.institutions.andindhidualsthathave contributedtothebiologicalsciencesfromRenaissancetomodemtimes.The connectionsbetweenthelifesciencesandotheraspectsofculture.includingthephysical sciences.religiousbelief.medicalpractice.andagriculture. HI482DarwinisminScienceandSociety.3(3—0).S(Alt.yrs)even.Preq:6hrs. ofadvancedhistory.CreditwillnotbegivenbothforH1482andH1582.Scientific developmentofDarwinismanditsreceptionbythescientificcommunityandthegeneral public.SocialimpactoftheoriesofevolutionasreflectedinSocialDarwinism.eugenics. sociobiology.andrelationshipofsciencestoethicsandreligion. HI(MDS)485HistoryofAmericanTechnology.3(3-0).Technologyin Americanhistory:theideological,social,economic,andinstitutionalcontextsof technologicalchangefromthe17603tothepresent.Impactsofnewtechnological systems. HI491SeminarinHistory.3(3—0).Preq:hoursofhistory;Juniorstanding. Detailedinvestigationofselectedtopicsinhistory.ConsultDepartmentofHistoryfor specifictopics. HI495HonorsResearchinHistoryI.2(0-2)Openonlytoseniorsinhistory honorsprogram.Preparationofthehonorsthesis.Topicsandprocedurestobe determinedbythestudentandthesupervisingfacultymember. HI496HonorsResearchinHistoryII.4(0-4).Preq.‘H1495.Openonlytoseniors inhistoryhonorsprogram.Completionofthehonorsthesis.Topicsandprocedurestobe determinedbythestudentandthesupervisingfacultymember. HI498IndependentStudyinHistory.1-6.Preq:3hoursofhistory.Extensive readingsonpredeterminedtopicsfocusedaroundacentraltheme.Permissionofthe departmentisrequired.
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HI500CivilizationsoftheAncientNearEast.3(30).CreditforbothH1400and H1500isnotallowedThecivilizationsofMesopotamiaandEgyptfromearliesttimesto fallofBabylonin539BC. H1504RomeTo337A.D.3(3-0)CreditforbothH1404andH1504isnot allowedDevelopmentofancientRomefromitsoriginsinItaly.throughitsriseasan EmpireembracingentireMediterraneanWorldandWesternEurope.toConstantine. ChristianityandthefoundationofConstantinople.Criticalexaminationofpolitical achievementofapeoplewhorosefromanobscureItaliancitytoaworldempire.with emphasisonanalysisofprimarycourses. HI505HistoryandArchaeologyOftheRomanEmpire.3(3—0)Creditforboth H1405andH1505isnotallowed.AnalysisofRome’sunparalleledruleovertheentire MediterraneanWorldinfirstfourcenturiesADthroughuseofliteraryand archaeologicalsources.Specialemphasisonimperialarmyandfrontiersecurity. HI506FromRomanEmpireToMiddleAges.3(30)CreditforbothH1406and H1506isnotallowedLateAntiquityandtheearlyMiddleAges.Thetransitionfrom classicalcivilizationtobasisofmoderncivilizations:theFallofRome.theGermanic kingdoms.Byzantium.establishmentofChristianity.birthandgrowthoflslam. HI507IslamicHistoryTo1798.3(3—0).CreditforbothH11REL)407and1-1150" isnotallowedHistoryofIslamicNearEastto1798.TheEastMediterraneanbefore Islam.MuhammadandthedevelopmentofIslam.sourcesofMuslimcivilization:Islamic law.science.philosophy.artandarchitecture;IslaminSpain.India.AsiaandAfrica.the Crusades.theOttomans;IslamandEurope. H1509TheHighMiddleAges.3(3-0).CreditforbothH1409andH1509isnot allowed.Medievalculture936-1250:revivaloftheRomanEmpire.monasticandpapal reform,riseofuniversities.evolutionofrepresentativebodies.theGothicstyle. troubadourandgoliardicpoetry.scholasticismandrevivalofRomanlaw. HI510ItalianRenaissance.3(3-0).CreditforbothH1410andH1510isnot allowedExaminationofRenaissancehumanism.aneducationalidealandanawareness ofhumansasthesolecreatorinthehistoricalworld.initsrelationshiptotheItalian republicsandprincedomsofthe14ththrough16thcentury. H1511TheProtestantandCatholicReformationofthe16THCentury.3(3-0). CreditforbothH1411andH1511isnotallowedConditionsandcriticismswhichledto reformandthenatureofinstitutional.theologicalandsocialchangeseffectedbyvarious churchesandsects.SpecialattentiontoLutherandCalvin. HI514FranceintheOldRegime.3(3-0).CreditforbothH1414andH1514isnot allowedFrancefromsixteenthcenturytotheRevolution.developmentofrenaissance andabsolutiststate,socialandeconomicchange.religiousrefomiandEnlightenment. originsandbeginningsoftheRevolution.



H1515RevolutionaryEurope.3(3—0).CreditforbathH1415andH1515isnot allowed.AbroadlybasedanalysisofFrance'sfirstrevolutionaryera.TheEnlightenment anditsimpact,causesandcharacteroftheRevolutioninFranceandimpactofthese eventsinFranceandEurope. HI518FascistItalyandNaziGermany.3(3-0).F.Preq:6hoursofadvanced history.StudentswillnotreceivecreditforbothH1418andH1518.Fascismasa theoreticalconcept,riseoffascisminItalyandGermany,seizureofpowerbyMussolini andHitler,organizationofeconomy,churches,military,women,youthandcultureunder dictatorships. H1519ModernEuropeanImperialism.3(3-0).Preq:Gradstanding.Creditfor bothH1419andH1519isnotallowed.HistoricalbackgroundofEuropeanexpression; itsimpactontheeconomics.politicsandcultureofbothEuropeandthecolonizedworld; thesignificanceofimperialismandanti~colonialnationalisminshapingthemodern world. HI520EuropeanDiplomaticHistory.3(3-0).Preq:Sixhoursofadvancedhistory. CreditforbothH1420andH1520isnotallowedSurveyofmajorissuesandeventsin Europeaninternationalrelations.includingCongressofViennain1815.unificationof Germany.WorldWarIandII.originsofColdWar,Europeanunification.andcrisisof Sovietbloc. HI521EuropeanIntellectualHistory:TheEighteenthCentury.3(3—0).Credit forbothH1421andH1521isnotallowedHistoricalexaminationofsomeofmajor figuresoftheEuropeanEnlightenment,beginningwithLockeandendingwithKant. HI522EuropeanIntellectualHistory:The19THCentury.3(3—0).Creditfor bothH1422andH1522isnotallowed,Historicalexaminationofsomeofmajorfigures ofEuropeanthoughtduring19thcentury,beginningwithenthusiasmoftheperiodofthe FrenchRevolutionandendingwiththedisillusionmentofthefindesiecle. H1525TudorandStuartEngland.3(3—0).CreditforbothH1425andH1525is notallowedBritishhistoryfromtheReformationtotheCivilWar.Primaryemphasison certainkeydevelopmentsinsocial.politicalandeconomiclife.suchasdevelopmentofa newconceptofkingship.thegrowingindependenceofParliament.thesearchfor religiousuniformityandchangingstatusofaristocracyandgentry. H152920THCenturyBritain.3(3-0).CreditforbothH1429andH1529isnot allowedBritishpolitical,socialandeconomichistorysince1914.withreferenceto effectsoftwoworldwars,growthoftheWelfareState,Britain'sdeclineinpowerandits searchforanewroleintheworld.
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H1530ModernFrance.3(3-0).CreditforbothH1430andH1530isnotallowed FrenchhistoryfromthedownfallofNapoleonItothepresent,withashortintroductory surveyoftheOldRegimeandtheFrenchRevolution.Cultural,socialandeconomic developmentsandpoliticaltrends.' HI531Germany:LuthertoBismarck1500-1871.3(3-0).CreditforbothH1431 andH1531isnotallowedGermanyfromtheReformationthroughnationalunification. Emphasisonimpactofsocio-economicchangesonpoliticsandculture. HI532HistoryOfGermanySince1871.3(3-0).Alt.yrs.(even).Preq:Sixhoursofadvancedhistory.CreditforbothH1432andH1532isnotallowedGermanyfrom Reformationthroughnationalunification.Impactofsocio-economicchangesonpolitics andculture. HI538TheRussianEmpireto1917.3(3-0).CreditforbothH1438andH1538is notallowedHistoryoftheRussianEmpiretotheRevolutionof1917.KievRusandthe Mongolconquest;serfdom,territorialexpansionandculturalinsularityofGreatRussian stateinMoscow;Westemization,reformandgreatpowerstatusin18thand19th centuries;peoplesofmultinationalempire;culture,educatedsocietyandrevolutionary opposition;industrialization,rapidurbanization,warandrevolution. H1539HistoryoftheSovietUnionandAfter.3(3—0).CreditforbothH1439and H1539isnotallowedHistoryoftheSovietstateandsocietyfromthe1917Revolution, includingpost-Sovietsituation.PoliticaldisarrayandresistancetotheBolshevikregime, 1917-21;industrialization,urbanizationandapplicationofcoercivetechniquesofrule; popularreconciliationwithPartystateandgreatpowerstatusduringWorldWarIIand after;fateofnon~Russiannationalities;de-Stalinization,stagnationandfailedattemptat Partyrenewalafter1985. H1541ColonialandRevolutionaryU.S.3(3-0).Preq:Gradstanding.Creditfor bothH1441andH1541isnotallowed.CreditforbothH1441andH1541isnot allowedOriginsofEnglishcoloniesinAmericatotheAmericanRevolution.European backgroundtocolonization,mergingofdifferentcultures,effectsofmercantiledoctrine, causesofrevolution. HI543U.S.ConstitutionalHistory.3(3-0).CreditforbothH1443andH1543is notallowedOriginsandgrowthoftheU.S.ConstitutionfromitsEnglishcommonlaw heritagetotheModernera.Federalismandjudicialinterpretation;economic,socialand politicalmovements;expansionofconstitutionalauthorityin20thcentury. HI546CivilWarandReconstruction.3(30).CreditforbothH1446andH1546 isnotallowedExaminationofsectionalpolarizationofthe18503,theimpactofthewar onbothnorthernandsouthernsocietiesandtraumaofreconstructingtheUnion.



HI(WGS)547HistoryofAmericanWomento1900.3(3-0).Preq.‘6hrs.of advancedhistory.CreditforbothHI447(WGS)andHI(WGS)547isnotallowed. HistoricalexperienceofwomeninAmericafromcolonialperiodto1900.Women's work,education,legalandpoliticalstatus,religiousexperienceandsexroles:age,class, race,sexualpreferenceandregionassignificantvariablesinwomen'sexperience. HI(WGS)548AmericanWomenintheTwentiethCentury.3(3-0).Creditfor bothH1448and548isnotallowedWomen'shistoricalexperienceinAmerica,1890- 1990.Changesinwomen'swork,education,legalandpoliticalstatus,andsexroles;age, class,race,sexualpreferenceandregionassignificantvariablesinwomen'sexperience. HI549U.S.Laborto1900.(3-0).Preq:Grad.standing.CreditforbothH1449 andH1549isnotallowedThehistoryofwork,workers,andworking—class organizationsandpoliticsincolonialandnineteenth-centuryAmerica. H1550U.S.LaborSince1900..Preq:Grad.standing.CreditforbothH1 450andH1550isnotallowedHistoryofwork.workers.andworking-class organizationsandpoliticsintwentieth-centuryAmerica. HI552RecentAmerica.3(30).Credit/orbothH1452andH]552isnotallowed Examinationofcontemporaryopinionsand“‘historial"interpretationsofmajorproblems inAmericanlifesince1939includingWorldWar11.itssocialandeconomic consequences;KoreaandtheColdWar;bigbusinessandlabor;civilrightsandfeminist movements;countercultures,VietnamandWatergate. HI553U.S.-LatinAmericanRelationsSince1823.3(3—0).CreditforbothHI453 andH1553isnotallowedAnalysisofperiods,issuesandeventsinU.S.-LatinAmerican relationssince1823,MonroeDoctrine,ManifestDestiny,MexicanandSpanish- AmericanWars,DollarDiplomacy,GoodNeighborPolicy,anti-Communistcrusade since1945,AllianceforProgress,U.S.responsestorevolution.Historicalperspectiveon contemporaryinter-Americanproblems——drugs,environment.debtcrisis,humanrights abuses. H1554HistoryOfU.S.ForeignRelations,1900-Present.3(3-0).Creditforboth H1454andH1554isnotallowedAmericandiplomatichistorysince1900;the expansionofAmericaneconomicandculturalrelations;theevolutionoftheAmerican foreignpolicybureaucracy;andthehistoricalforcesandpersonalitiesthatshaped Americanrelationswithothernations. HI555HistoryoftheCivilRightsMovement.3(3-0).Preq.‘6hrs.ofadvanced HI;jr.standing.CreditforbothH1455andH1555isnotallowedThe“black revolution;”stagesandleadersofthemovement;successesandfailuresinfightfor desegregation,thevoteandeconomicopportunity;impactofCivilRightsmovementon theUnitedStates.
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HI556EarlyAmericanThought.3(3-0).Preq.‘hrs.ofHI.CreditforbothH1 456andH1556isnotallowedAmericanintellectualhistoryto1865.Influenceof Reformation,enlightenment,scientificrevolution,capitalismandromanticismonsocial andpoliticalorder. H1557Twentieth-CenturyU.S.IntellectualHistory.3(3-0).CreditforbothH1 457andH1557isnotallowedAmericanintellectualsandtheirviewson20th-century topicssuchaspolitics.culture,raceandgenderinhistoricalcontext. H]558ModernAmericanHistoricalBiography.(3-0).CreditforbothH1458 andH1558isnotallowedAmericanhistoryinthe20thcenturythroughmediumof historicalbiography. HI560AmericanReligionAfterDarwin.3(3-0).CreditforbothREL(HI)460 andH1560isnotallowedMajorreligiousissuesinAmericafromCivilWartomid— l920's.includingscienceandreligion.impactofDarwin'sevolutionarytheory.biblical criticism.liberalismversusfundamentalism.churchesinanindustrialsociety. HI561CivilizationoftheOldSouth.3(3-0)CreditforbothH1461andH156/ts notallowedDistinctivefeaturesoftheOldSouthaspartoftheregionaldevelopmentof theU.S.ColonialfactorsinthemakingoftheSouth.developmentoftheplantation systemandslavery,Southemsocialorder.intellectualandculturallife.economic developmentandriseofSouthernnationalism. HI562SocialHistoryoftheNewSouth.3(3-0).F.Preq.Sithoursofudvanced history.CreditforbothH1462andH1562isnotallowed.Analysisofchangeand continuityinAmericanSouthfromendofCivilWarthroughpresent. HI564TopicsintheHistoryofNorthCarolina.3(3-0).Preq:Grad.standing, ExplorationofthemesinNorthCarolinahistory.withspecialemphasisonlong-term trendsinsocial.economicandpoliticalcharacterofthestate. HI569LatinAmericanRevolutionsintheTwentiethCentury.3(3-0).Creditfor bothH1469andH1569isnotallowedComparativeanalysisofcauses.participants, processandoutcomeofrevolutionsinMexico.Bolivia.CubaandCentralAmerica. HI571RevolutionaryChina.3(3—0).CreditforbothH14"]andH1571isnot allowedChina1900topresent.Examinationofpolitical.culturalandsocio-economics revolutionaryphasesofChina's20th-centurytrans—formationfromtraditionalempireto communism.Particularattentiontopost-1949problemsofnationbuilding. HI575HistoryoftheRepublicOfSouthAfrica..Preq:6hrs.ofadvanced history.CreditforbothHI475andH1575isnotallowedEvolutionofRepublicof SouthAfrica'ssociety,withemphasisoninteractionofdiversepeoplesandcultures. Particularattentiongiventoperiodsince1870.



HI576LeadershipinModernAfrica.3(3-0).CreditforbothH1476andH1576 isnotallowed.Conditionsunderwhich20thcenturyAfricanleadershaveobtainedand exercisedpower.Casestudiesofprominentleaders,bothradicals,reactionaries, democratsandtyrants,suchasNkrumah,Kenyatta,Nyerere,Amin,Cabral,Vorsterand Senghor. H1579African(sub-Saharan)intheTwentiethCentury.3(3-0).S.Prquhours ofadvancedhistory.StudentswillnotreceivecreditforbothH1479andH1579. Developmentsinsub—SaharanAfricaduringcolonialperiod,fromendof19thcenturyto adventofdecolonizationinearly19605.Interplayofpolitical,social,economicand culturalfactorsinexperiencesofAfricanpeoplesduringthisperiod. H1580ScientificRevolution:1300-1700.3(3-0).CreditforbothH1480andH! 580isnotallowed.Factorsbehinddramaticscientificchangesoftheseventeenthcentury. Roleofmathematicsandexperiment.Interactionofnewsciencewithtrendsin philosophy.religion.alchemy,magic.medicineandwithinstitutional.educational, political.economicandtechnologicalfactors. H1581HistoryofLifeSciences.3(3—0).CreditforbothH!481andH1581isnot allowed.Majorideas.methods.institutionsandindividualscontributingtobiological sciencesfromtheRenaissancetomoderntimes.Connectionsbetweenlifesciencesand otheraspectsofculture,includingphysicalsciences.religiousbelief.medicalpractice andagriculture: H1582DarwinisminScienceandSociety.3(3—0).S(.11!yrs.)evenPreq‘6hrs. ofadvancedhistoryCreditforbothH]482andH1582isnotallowed.Scientific developmentofDarwinismanditsreceptionbythescientificcommunityandthegeneral public.SocialimpactoftheoriesofevolutionasreflectedinSocialDaminism.eugenics. sociobrolog).andrelationshipofsciencestoethicsandreligion. H1583ScienceandReligioninEuropeanHistory.3(3—0).-llt.Yearsmdd).Preq 6hoursofadvancedhistoryThehistoricalconflictbetweenscienceandreligion:crisis ofreligon;scienceasanewculturalauthority;politicalandinstitutionallandscapeof serenceandreligioninEurope. HI586HistoryandPrinciplesoftheAdministrationofArchivesand Manuscripts.3(3—0).Nature.importanceanduseoforiginalmanuscriptresources; historyandevolutionofmittenrecordsandtheinstitutionsadministeringthem:the principlesandpracticesofarchivaladministration. HI587ApplicationofPrinciplesofAdministrationofArchivesand Manuscripts.3(3—0).Preq'SixhoursofadvancedhistoryandHI586Traininginthe applicationoftheprinciplesandpracticesofarchivalmanagementasdexelopedinHI 586.
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H1588ConservationofArchivalandLibraryMaterials.3(3-0).Preq:H1586, 587,596orConsentofInstructor.Introductiontoarchivalmaterials.Examinationofand practiceinstorageandcareofpaperandbooks,prints,engravingsandmaps.Films, transparencies,negatives,magnetictapesandphonorecords.Emphasisonpreventive conservation. HI589AutomationandPublicHistory.3(3-0).Preq:H1586and596.Computer usesinpublichistory,LibraryofCongressandotherelectronicprotocols.Creation, accessionandnetworkingofrecordssystems. HI590DocumentaryEditing.3(3-0).Preq:H1596.Introductiontofieldof documentaryeditingandhistoricalpublication.Developmentofhistoricaleditingand rulesofliteral,expandedandmoderneditorialmethod.Specialdocumentary/papers projects. HI591IntroductiontoMuseology.3(3-0).Preq:Grad.standingorPBSstatus. Organizationandoperationofmuseumsashistoricalagencies.Roleofmuseumsin historicalresearchandeducation. HI592AdvancedMuseology.3(3—0).Preq:H]591and596,0rConsentof Instructor.Integrationofhistoricalknowledgeandartifactsintomuseumexhibits. HI593MaterialCulture.3(3—0).F.Alt.Yrs(even).Preq:H159]and596.Current theoriesofmaterialcultureanalysisandtheirapplicationtohistorymuseums. HI596IntroductiontoPublicHistory.3(3-0)Preq:GradstandingorPBS status:Introductiontoapplicationsofhistorytopubliclifeandtoconservationand presentationofhistoricalmaterials.withparticularattentiontoconservationproblems generatedbymoderntechnology.Archives.recordsmanagement.historicalediting. museology.historicpreservation.historicsitesandcomputerapplications. HI597HistoriographyandHistoricalMethod.3(3—0).Majorstepsin developmentofhistoricalinvestigation;analysisofelementsofhistoricalresearch: discussionofmethodologyandarchivalmaterialsusedbycontemporaryscholarly historian. HI598HistoricalWriting.3(3-0)Preq:Grad.standingorPBSstatus.Critical studiesinthemethodsandpracticeofcontemporaryhistoricalwriting. HI599IndependentStudy.[-6Preq:Grad.standingorPBSstatus.Individualized studyconductedundersupervisionofgraduatefaculty.Courseofstudy.assigned readings.courseprojectsorpapers.andmethodsofevaluatingworktobedetailedin writingandapprmedbydepartmenthead.



H1642PracticuminPublicHistory.[—6.Preq:HI596,597,598andConsentof Instructor.Supervisedinternshipexperienceinarchivalmanagementand/orapplied history. HI685Master'sSupervisedTeaching.[—3.F.S,Sum.Preq.‘Master’sstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment.observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. H1693Master'sSupervisedResearch.[-9.F,S,Sum.Preq.‘Master’sStudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. H1695 Research

Master'sThesisResearch.[—9.F,S,SumPreq.Master'sStudent.Thesis

H1699Master'sThesisPreparation.[-3.F,S,Sum.Preq:Master’sStudent.Credits Arranged.Forstudentswhohavecompletedallcredithourrequirementsandfull-time enrollmentforthemaster'sdegreeandarewritinganddefendingtheirthesis. HONORS HON10]HonorsColloquium1.[(2-0).Coreq:MembershipinUniversityHonors Program.PermissionoftheUniversityHonorsProgram.IntroductiontoHonorsatNC StateUniversityforUniversityHonorsPrOgramstudents.DevelopmentofHonorsPlan ofStudyanddiscussionofissuesofconcerninhighereducationandrelationshipbetween education.personaldevelopment.andcommunityinvolvement. HON102HonorsColloquium11.[(2-0).Preq:HON10]C'oreq:Membershipin UniversityHonorsProgram.PermissionoftheUniversityHonorsProgram IntroductiontoHonorsatNCStateUniversityforUniversityIlonorsProgramstudents. Developmentofplanforhonorsresearchprojectandproposalforstudyabroad experienceFurtherreflectiononpurposeofhighereducationinaddressingtheissues andopportunitiesofourtime HON298HonorsResearch/IndependentStudy.1-3.Permissionofthe UniversityHonorsProgram.Research/IndependentStudyforUniversityHonors Programstudents.Repeatableifcontentdiffers.Researchorindependentstudyunder thesupervisionoffacultymembers.ProjectapprovalbytheHonorsProgramAdvisory Committeenecessarypriortoregistration.
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HON496HonorsCapstoneSeminar.3(3—0).Coreq'MembershipmUniversity HonorsProgram.PermissionoftheUniversit)HonorsProgramHonorsSeminarsopen toJuniorsandSeniorsinalldisciplinaryHonorsPrograms.andotherswithpermissionof theUniversityHonorsProgram.Repeatableifcontentdiffers.Aseriesofseminarswith differingsubjects.interdisciplinaryincharacterandsometimesteam-taught.allowing advancedstudentstoexploretopicsfromamultidisciplinaryperspectiveandtoapply theirknowledgetoissuesandproblemsinthepresentworld. HORTICULTURALSCIENCE HS100HomeHorticulture.3(30).Introductionandreviewofhomehorticulture asitrelatestothehorticulturalenthusiast.Ageneralunderstandingofplantgrowth. structure.anddevelopment;houseplantselectionandcare.selectingtrees.shrubs.and flowersforthehomelandscape.andotherrelatedtopics. HS201PrinciplesofHorticulture.3(3-0).Principlesofplantgrowthand developmentrelatingtoproductionandutilizationoffruit.vegetable.floricultural.and ornamentalcrops.Historical.economic.andglobalimportanceofhorticulturalcropsand services. HS211OrnamentalPlants1.3(1-5,.Preq.810125.Identification.distribution. growth.characteristics.adaptation.andusageofornamentalplants.Emphasizesbedding plants,trees.andgymnosperms. HS212OrnamentalPlantsll.3(/5).Preq‘BIO/35Identification.distribution. growth.characteristics.adaptation.andusageofornamentalplants.Emphasizesshrubs. groundcovers.vines.bulbs.andinteriorlandscapeplants. HS(ANS)215BasicAgriculturalGenetics.3(3—0)Preq:BIO135Basic principlesofinheritanceinplantsandanimalsofagriculturalsignificance.Transmission geneticsanditseffectsontheusefulnessofplantsandanimals.Basicprinciplesofplant andanimalimprovement. HS290PerspectivesinHorticulturalScience.[(1-0)introductionandorientation toprogramsinhorticulturalscience.Discussionofcurrentstatusofhorticulture. extensionandresearch.Emphasisonundergraduateprogrammanagement.internships. graduateeducation.andcareerplanning.Guestlectures.careeropportunitiesand qualificationsforemploymentinhorticultureandrelatedfields. HS301PlantPropagation..Preq:310125,or80200.Theoreticalbasis andtechniquesforsuccessfulasexualandsexualpropagationofseedplantsandferns. Influenceofheredity.phytopathologicalinfection.andenvironmentalconditionson successandqualityofpropagules.Recentdevelopmentsandinnovationsinpropagation techniquesandmethodologies.



HS342LandscapeHorticulture.3(2-3).Introductiontocomprehensiveprocess forsmallscalelandscapeprojects.Includesgardenhistory.socialandenvironmental analysis.creativeproblemsolvingprocessandthepracticeoforal,writtenandgraphic communication. HS371InteriorPlantscapes.3(2-3).Preq:BIO125orBO200:secondsemester sophomorestanding.Identification,selection,installation.utilization,andmaintenanceof plantscommonlyusedincommercialinteriorsettings. HS400ResidentialLandscaping.6(0—9).Preq:HS21].212,342,430.C'oreq: LAR457.Equipsstudentswiththenecessaryskillstocreatefunctional.aesthetic,and humanisticdesignsforresidentialandothersmallscaleprojects.Aspectsofproblem identification,projectorganization.design.execution.andevaluation.Requiredfieldtrip withfee. HS411NurseryManagement.3(2-3).Preq:BIO125,SSC200,Juniorstanding Principlesandpracticesofproduction.management.andmarketingoffield-grownand container-grownnurseryplants.Oneofthreescheduledweekendfieldtripsrequiredat students'expense. HS416PrinciplesofOrnamentalPlantingDesign.3(24).Preq:HS400,LAR 400.Studyandpracticeofplantselectionprocessforornamentalplantingdesign.Plant form.line,texture.colorandscalearerelatedtodesignprinciples.Plantcultural requirementsandcharacteristicsassociatedwithsitemicroclimatesandconditionsto promoteenvironmentallysensitiveandhealthylandscapes.Hands-onexperience.Two mandatorySaturdayfieldtrips. HS421PhysiologyandCultureofTemperate-ZoneTreeFruits.3(2—3).Preq: BIO125orB0200.Physiologyandcultureofthemajortemperate-zonetreefruitandnut cropsoftheUnitedStates.Fundamentalprinciplesunderlyingwoodyplantgrowthas appliedtothecultureofspecifictree—fruitcropswithemphasisoncropsofcommercial importancetoNorthCarolina. HS422SmallFruitProduction.3(2-3).S,Alt.Yrs(even).Preq:BIOI25;SSC 200;HS201,andPermissionofInstructor.Importanceandeconomicvalueof blackberries.blueberries.cranberries,grapes.raspberries,strawberriesandminorsmall fruitcropsintheagriculturaleconomyoftheUSAandtheworld.Culturalrequirements ofthesecropsandmanipulationoftheirknownmorphologicalandphysiologicaltraitsfor successfulproduction.Sixallafternoonfieldtripsarerequired. HS431VegetableProduction.4(3-3).Preq:BIO125,SSC200.Principlesand practicesofproductionandmarketingofseventeenvegetablecropsgrownintheUS. Additionaltopicsincludepestmanagement.seedtechnology.foodsafety.sustainable agriculture.useofgeneticallyengineeredcrops.andconsumerissues.
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HS440GreenhouseManagement.3(2-3).F.Preq:SSC200andHS201. Perspectiveofgreenhousesystemsmanagement.Selectionofgreenhousesite, construction,heating,coolingandproductionsystems.Emphasisongreenhouse operations,costaccountingandanalysis.Othertopics;rootsubstrates,sanitation,water, fertilization,chemicalgrowthregulation,temperature,lightandmarketing.Hands—on experienceingreenhouseoperationsplustripstocommercialgreenhousesandmarkets. HS442ProductionofFloriculturalCrops.3(2-3).S.Preq.‘SSC200;HS201. Production'offloriculturalcrops.Emphasisonenvironmentalmanipulationand schedulingofcropgrowthanddevelopmentfortargetedmarketperiods.Specific floweringcropsasmodelstodemonstratepottedfloweringplant,cutflower,andbedding plantproductionsystems.Hands-oncropproductionexperienceplusfieldtripsto commercialfloricultureproductionandmarketingfacilities. HS(FS)462PostharvestPhysiology.3(3—0).Preq:BO421.Preharvestand postharvestfactorsthataffectmarketqualityofhorticulturalcommoditieswithan emphasisontechnologiestopreservepostharvestqualityandextendstoragelifeoffruits. vegetablesandomamentals. HS471TreeandGroundsMaintenance.4(3-3).Preq:SSC200.Principlesand practicesoftreeandgroundsmaintenance.Physical(water)andchemical(fertility) propertiesofurbansoils.Treeandshrubbery:physiology.selection,transplanting, pruning,fertilization,andprotection.Weedbiologyandnonchemicalandchemical managementoptions. HS492ExternalLearningExperience.I6.Preq.‘Sophomorestanding.Alearning experienceinagricultureandlifescienceswithinanacademicframeworkthatutilizes facilitiesandresourceswhichareexternaltothecampus.Contactandarrangementswith prospectiveemployersmustbeinitiatedbystudentandapprovedbyafacultyadviser,the prospectiveemployer,thedepartmentalteachingcoordinatorandtheacademicdeanprior totheexperience. HS493SpecialProblemsinHorticulturalScience.1-6.Preq:Sophomore standing.Alearningexperienceinagricultureandlifescienceswithinanacademic frameworkthatutilizescampusfacilitiesandresources.Contactandarrangementswith prospectiveemployersmustbeinitiatedbystudentandapprovedbyafacultyadviser,the prospectiveemployer,thedepartmentalteachingcoordinatorandtheacademicdeanprior totheexperience. HS495SpecialTopicsinHorticulturalScience.I-6.Independentstudyunder facultysupervisionofhorticulturaltopicsinthestudent'sareaofinterestnotavailablein regularcourseofferings.Offeringofnewcoursesonatrialbasis.



HS(CS,PP)502PlantDisease:MethodsandDiagnosis.2(0-6).F.Preq.PP 315Introductiontothebasicprinciplesofdiseasecausalityinplantsandthe methodologyforthestudyanddiagnosisofplantdiseasescausedbyfungi.Identification ofplant-pathogenicfungi.Researchproject.diseaseprofilesandfieldtripsarerequired. HS525AdvancedPlantPropagation.3(2-3).S,Alt.Yrs.(even).Preq:HS30],BO 421.Forgraduatesandadvancedundergraduates.Studyofphysiologicalprocesses influencingpropagationbymicropropagation(tissueculture).cuttings.seedsand grafting.Currenttechniquesinplantpropagationwithattentiontoexperimental application HS590SpecialProblemsinHorticulturalScience.RSSum. HS610SpecialTopicsinHorticulturalScience.1-6.RSSum.Preq.‘Consentof Instructor.Investigationofspecialtheoreticalproblemsat600levelinhorticultural sciencenotrelatedtoathesisproblem;new600-levelcoursesduringdevelopmental phase. HS615AdvancedSpecialTopics.1-6.F,S,Sum.Preq:ConsentofInstructor. Investigationoftheoreticalproblemsatthe600levelinhorticulturalsciencenotrelated toathesisproblem;new600-leve1coursesduringthedevelopmentphase. HS685Master'sSupervisedTeaching.1-3.F,S,Sum.Preq.‘Master’sstudents. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanningfortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. HS690Master'sExamination.1-6.F,S,Sum.Preq:Master'sstudent.Forstudents innonthesismaster‘sprogramswhohavecompletedallotherrequirementsofthedegree exceptpreparingforandtakingthefinalmaster'sexam. HS693Master'sSupervisedResearch.1-9.F,S,Sum.Preq:Master’sstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. HS695 research.

Master'sThesisResearch.1-9.ESSum.Preq.‘Master’sstudent.Thesis

HS699Master'sThesisPreparation.1—3.F,S,Sum.Preq:Master'sStudent. Originalresearchonspecificproblemsinfruit,vegetableandornamentalcrops. HS701CarbohydrateMetabolismandTransport.[(1—0).S.Preq:BO421. Historicalandcurrentresearchrelatedtoregulationofaspectsofcarbohydrate metabolismimportanttoplantgrowth.yieldandquality.Taughtfirstfiveweeksof semester.Dropdateisbylastdayof3rdweekofminicourse.
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HS703BreedingAsexuallyPropagatedCrops.[(1-0).FPreq'CS413 Principlesandproblemsassociatedwithbreedingclonallypropagatedcropsand techniquesusedinovercomingtheseproblems.Taughtthirdfiveweeksofsemester. Dropdateisbylastdayof3rdweekofminicourse. HS704PlantNomenclature.[(1-0).S.Preq.BO421.Apracticalfoundationin plantnomenclaturereferences.Emphasisonevolutionofinternationalrulesfornaming planttaxaandtheirapplicationtobothwildandcultivatedplants.Nomenclature applicationsusedinpatents,cultivarreleasesandjournalarticles.Taughtmid-semester. Dropdateisbylastdayof3rdweekofminicourse. HS705PhysiologyofFlowering.1(1-0).F.Preq:BO421Examinationof physiologicalbasisoffloweringinplantssuchas:floralinitiation.transitionto reproductivegrowth;floraldevelopment;plantresponsetolight.temperature.nutrition. watersupply;plantage;chemicalgrowthregulationandin\itroflowering.Taughtfirst fiveweeksoffallsemester.Dropdateisbylastdayof3rdweekofminicourse. HS706FruitDevelopmentandPostharvestPhysiology.1(1-0)SPreq:BO421 Theoriesofplantsenescence.bothphysiologicalandbiochemical.andpostharvest changesinalltypesofplantparts.Emphasisonphysiologicalprinciplesunderlying currentpostharvesthandlingandstoragetechniques.Astudyoffruitdevelopmentfrom fruitsettosenescence.Taughtthirdfiveweeksofsemester.Dropdateisbylastdayof 3rdweekofminicourse. HS707EnvironmentalStressPhysiology.1(1—0)FPreq'BO421.Physiologyof plantresponsestoenvironmentalstresses.withemphasisoncurrentresearchinselected physiological,molecular,andbiochemicalmechanismsfortolerancetoenvironmental stressessuchastemperatureextremes.drought.salt.pathogensandotherplants.Taught secondfiveweeksofsemester. HS(CS)715WeedScienceResearchTechniques;[(0—2).FPreq.CS414or equivalent.Bioassaytechniquesfordetectionofherbicideresiduesinsoils.chemical analytical(GLC.HPLC)techniquesforidentifyingherbicideresiduesinsoilsandplants. proceduresforstudyingadsorptionandleachinginsoils.proceduresformeasuring herbicideinterferenceofphotosynthesisanduseofl4C-labeledherbicidesforfollowing uptake.transportandmetabolismofherbicidesinplants. HS(CS)716WeedBiology.[(0-1).F.Preq:CS414.Weedseeddevelopmentand dispersal,seeddormancy.soilseedbank.seedlingdevelopment.growthanalysis. reproduction.communitystructure.populationdynamics.speciesinteractions. environmentaleffectsoninteractionsandinfluenceofman.Taughtfirst5weeksof semester.Dropdateisbylastdayof3rdweekofminicourse.



HS(CS)717WeedManagementSystems.1(0—1).F.Preq:CS414orequivalent. Weedmanagementsystemsincludingintegrationofcultural,biological,mechanicaland chemicalmethodsforvegetables,fruits,omamentals,turf,smallgrains,corn,tobacco, cotton,peanuts.aquaticandnon-croplandsettings.Taughtsecond5weeksofsemester. Dropdateisbylastdayof3rdweekofminicourse. HS(BO,CS)718BiologicalControlofWeeds.1(1—0).F.Preq:CS414or equivalent.Conceptsandmethodsinuseofbiologicalagentsforcontrolofweeds. Primaryemphasisonweedbiocontrolwithinsectsandplantpathogens.Taughtthird5 weeksofsemester. HS(CS,GN)720MolecularBiologyinPlantBreeding.3(3—0).S.Alt.yrs.Preq: CS(GN,HS)741.Theoryandprinciplesofmolecularbiologyappliedtoplantbreeding. Experimentalapproachestoinducegeneticchange,cytoplasmicrecombination.haploid utilizationandpotentialsofmoleculartechniquesforsolvingbreedingproblems. HS722MineralNutritioninPlants.3(2-3).S.Alt.yrs.Preq:BO751,752.A comprehensivestudyoffunctionalrolesofnutrientsessentialtoplantgrowth,their interrelationshipsandtheirmodeofinfluenceonqualityindicesofcrops.Consideration ofcomplexityofmineralnutritionexperimentationandevaluationofresults.Adetailed lookatestablishmentandapplicationoffoliaranalysis,foliarfertilizationandslow- releasefertilizers.Ageneralviewofnutrientuptakeprocessinplants. HS(CS,SSC,TOX)725HerbicideChemistry.1(1-0).S.Preq:CH201and221. Chemicalpropertiesofpesticidesincludinghydrationandsolvation,ionization, volatilization,lipophilicity,molecularstructureandsize,andreactivityandclassification accordingtochemicaldescription,modeofactionorionizability.Taughtduringthefirst 5weeksofsemester.Dropdateislastdayof3rdweekoftheminicourse. HS(CS,SSC,TOX)727HerbicideBehaviorinSoilandWater.2(2-0).S.Preq: CS(HS,SSC,T0119725,SSC200.Sorption/desorption,soilreactivity,movement, volatilization,bioavailability,degradationandstabilityofpesticidesintheenvironment. Taughtduringthelast10weeksofsemester.Dropdateislastdayof3rdweekofthe minicourse. HS(CS)729HerbicideBehaviorinPlants.2(2-0).S.Preq:BO751andBO752 andCS(HS,SSC)725.Chemical,physiologicalandbiochemicalactionsofherbicidesin plantsincludinguptake,translocation,metabolismandmechanismofaction. HS731PhysiologyofLandscapePlants.3(2-3).S.Preq'BO421orConsentof Instructor.Relationshipsofplantstolandscapeenvironments.Studyofplantfunction, basicclimatologyandplantphysiologicalprinciplesinvolvedinselection,utilizationand maintenanceofphysicallandscapeenvironmentsinexteriorandinteriorornamental landscapeplantings.
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HS732VegetableCropPhysiology.2(2-0).F.Alt.yrs.Preq.’BO42],HS431, SSC341.Physiologicalaspectsoffieldandgreenhousevegetableproduction: germination,photoperiod,nutrition,growthregulations,fruitquality,physiological disorders,source—sinkinteractions,environmentalphysiologyandphysiologicalaspects ofplantprotection.Emphasisoncurrentareasofresearchandthephysiological implicationsofnewproductiontechniques. HS734VegetableCropsPracticum.3(1—6).S.Alt.yrs..Preq:HS431.Field techniquesforresearchonvegetableproductionproblems.Elevenall-dayfieldtrips(two overnight)requiredduringtheperiodMay—August HS(CS,GN)741PlantBreedingMethods.3(3-0).F.Advancedstudyofmethods ofplantbreedingasrelatedtoprinciplesandconceptsofinheritance. HS(CS,GN)745QuantitativeGeneticsinPlantBreeding.1(1-0).S.Alt.yrs. Preq:CS(GN,HS)741,ST512,courseinquantitativegeneticsrecommended.Theory andprinciplesofplantquantitativegenetics.Experimentalapproachesofrelationships betweentypeandsourceofgeneticvariability,conceptsofinbreeding,estimationsof geneticvarianceandselectiontheory. HS(CS,GN)746BreedingMethods.2(2-0).S.Alt.yrs.Preq.‘CS(GN,HS)741, ST512.Theoryandprinciplesofplantbreedingmethodologyincludingpopulation improvement,selectionprocedures,genotypicevaluation,cultivardevelopmentand breedingstrategies. HS(CS,GN,PP)748BreedingforPestResistance.2(2-0).F.Alt.yrs.Theory andprinciplesofbreedingforpestresistance.Experimentalapproachesforexamining geneticsofhost-parasiteinteractions,expressionandstabilityofpestresistanceand breedingstrategiesfordevelopingpest—resistantcultivars. HS790SpecialProblemsinHorticulturalScience.F,S,Sum. HS801Seminar.1(1-(1).F,S.Preq.‘Grad.standing.Requiredofallgraduate studentswithaminorinhorticulturalscience.Optionalforallhorticulturalscience graduatestudents.Preparationofscientificarticlesandspeciallectures.Studentsrequired topresentoneormorepapers. HS815AdvancedSpecialTopics.1-6.ESSum.Preq.’ConsentofInstructor. Investigationoftheoreticalproblemsat600levelinhorticulturalsciencenotrelatedtoa thesisproblem;new600-leve1coursesduringdevelopmentphase. HS(CS,GN)860PlantBreedingLaboratory.1(1-0).S.Alt.yrs.Preq.‘ CS(GN,HS)741.VisitationofplantbreedingprojectsintheDepts.ofCSandHSatNC State,alongwithcommercialseedcompanies.Discussionandviewingofbreeding objectives,methodsandequipmentandteachingandpracticeofhybridizationmethods.



HS(CS,GN)861PlantBreedingLaboratory.1(1—0).FAlt.yrs.Freq: CS(GN,HS)741.VisitationofplantbreedingprojectsintheDepts.ofCSandHSatNC State,alongwithcommercialseedcompanies.Discussionandviewingofbreeding objectives.methodsandequipmentandteachingandpracticeofhybridizationmethods. HS885. DoctoralSupervisedTeaching.1-3.F,S,Sum.Teachingexperienceunder thementorshipoffacultywhoassistthestudentinplanningfortheteachingassignment. observeandprovidefeedbacktothestudentduringtheteachingassignment,andevaluate thestudentuponcompletionoftheassignment. HS890DoctoralPreliminaryExamination.1—9F,SPre'q.‘Doctoralstudent.For studentswhoarepreparingforandtakingwrittenand/0roralpreliminaryexams. HS891ResearchPrincipal. HS893DoctoralSupervisedResearch.19.F,S.SumPreq.‘DoctoralStudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. HS895DoctoralDissertationResearch.1—9.F,S,Sum.Preq:DoctoralStudent. DissertationResearch HS899DoctoralDissertationPreparation.[-3.RS.Preq:DoctoralStudent.For studentswhohavecompletedallcredithourrequirements,full-timeenrollment, preliminaryexamination,andresidencyrequirementsforthedoctoraldegree,andare writinganddefendingtheirdissertations. HUMANITITESANDSOCIALSCIENCES HSS100CHASSComputerLiteracy.0(0-1).Preq:Departmentaldesignated computerliteracycourse.ComputerLiteracyCertificationformajorsinCollegeof HumanitiesandSocialSciences. HSS101CHASSFirst-YearSeminar.0(0-0).F,S.Coreq.‘CHASS-Designated[st yearSeminarSections.CIMSSFreshmenOnly(0-29hours).First-yearseminar certificationformajorsinHumanitiesandSocialSciences. HSS110HumanitiesandSocialSciencesScholarsForum.0(0-0).Preq: EnrollmentlimitedtoparticipantsintheScholarsoftheCollegeProgram. Interdisciplinaryseminarserieswithpresentationsbydistinguishedfacultymembersand expertsdrawnfromtechnical,academic,businessandgovernmentcommunities. Discussionsofmajorpublicissuesandtopicsofcontemporaryconcern.
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HSS111HumanitiesandSocialSciencesScholarsForum.0(00).Preq‘ EnrollmentlimitedtoparticipantsintheScholarsoftheCollegeProgram Interdisciplinaryseminarserieswithpresentationsbydistinguishedfacultymembersand expertsdrawnfromtechnical,academic.businessandgovernmentcommunities. Discussionsofmajorpublicissuesandtopicsofcontemporaryconcern. HSS200IntroductiontoWomen'sStudies.3(3-0)Multidisciplinaryapproachto Women‘sStudies.Explorationoffeministscholarshipandresearchaboutwomenand genderincontemporaryAmericansociety. HSS210HumanitiesandSocialSciencesScholarsForum.0(0—0)Preq. Enrollmentlimitedtoparticipantsin.theScholarsoftheCollegeProgram. Interdisciplinaryseminarserieswithpresentationsbydistinguishedfacultymembersand expertsdrawnfromtechnical.academic.businessandgoxemmentcommunities. Discussionsofmajorpublicissuesandtopicsofcontemporaryconcern. HSS211HumanitiesandSocialSciencesScholarsForum.0(20).Preq EnrollmentlimitedtoparticipantsintheScholarsoftheCollegeProgram. Interdisciplinaryseminarserieswithpresentationsbydistinguishedfacultymembersand expertsdrawnfromtechnical.academic.businessandgovernmentcommunities. Discussionsofmajorpublicissuesandtopicsofcontemporaryconcern. HSS294SocialSciencesStudiedinanOverseasContext.3(30).SocialSciences coursestaughtinNCStateStudyAbroadprograms.(CurrentlistingsavailableinStudy AbroadofficeandCHASSDean'sOffice.) HSS298StudyAbroadTopicsinHumanitiesandSocialSciences.[-6.Study AbroadPrograms:selectedtopicsinthehumanitiesandsocialsciences. HSS310HumanitiesandSocialSciencesScholarsForum.0(2-0).Preq: EnrollmentlimitedtoparticipantsintheScholarsoftheCollegeProgram. Interdisciplinaryseminarserieswithpresentationsbydistinguishedfacultymembersand expertsdrawnfromtechnical,academic,businessandgovernmentcommunities. Discussionsofmajorpublicissuesandtopicsofcontemporaryconcern. HSS311HumanitiesandSocialSciencesScholarsForum.0(2-0).Preq: EnrollmentlimitedtoparticipantsintheScholarsoftheCollegeProgram. Interdisciplinaryseminarserieswithpresentationsbydistinguishedfacultymembersand expertsdrawnfromtechnical,academic,businessandgovernmentcommunities. Discussionsofmajorpublicissuesandtopicsofcontemporaryconcern. HSS(ANT,COM)392InternationalandCrossculturalCommunication.3(3—0). Patternsandproblemsofverbalandnon-verbalformsofcrossculturalcommunication. Avoidanceandmanagementofculturalconflictarisingfromawarenessofcharacteristics ofcrossculturalcommunication.Impactoncommunicationofdifferingcultural perspectives.



HSS393InternationalAffairsSeminar.3(3-0).Anintensivestudyofselected internationalissues,globaldimensionsandimplications. HSS398ScholarsSeminarinHumanitiesandSocialSciences1.3(3-0).Preq: EnrollmentlimitedtoparticipantsintheScholarsoftheCollegeprogram. Interdisciplinarystudyofselectedtopicsinthehumanitiesandsocialsciences;required ofScholarsoftheCollegestudentsintheirjunioryear. HSS399ScholarsSeminarinHumanitiesandSocialSciences11.3(3-0).Preq: EnrollmentlimitedtoparticipantsintheScholarsoftheCollegeprogram. Interdisciplinarystudyofselectedtopicsinthehumanitiesandsocialsciences;required ofScholarsoftheCollegestudentsintheirjunioryear. HSS410HumanitiesandSocialSciencesScholarsForum.0(2—0).Preq: EnrollmentlimitedtoparticipantsintheScholarsoftheCollegeProgram. Interdisciplinaryseminarserieswithpresentationsbydistinguishedfacultymembersand expertsdrawnfromtechnical,academic.businessandgovernmentcommunities. Discussionsofmajorpublicissuesandtopicsofcontemporaryconcern. HSS411HumanitiesandSocialSciencesScholarsForum.0(2-0).Preq: EnrollmentlimitedtoparticipantsintheScholarsoftheCollegeProgram. Interdisciplinaryseminarserieswithpresentationsbydistinguishedfacultymembersand expertsdrawnfromtechnical.academic.businessandgovernmentcommunities. Discussionsofmajorpublicissuesandtopicsofcontemporaryconcern, HSS492SeminarinWomen'sStudies.3(3-0).Preq:HSS200.Examinationofa topicorcoreareainWomen‘sStudies.suchas:womeninliterature,psychologyofsex roles.changinggenderrelationsinfamilies,women‘slaborforceparticipation,andthe historyofthewomen'srightsmovement. DUSTRIALARTS IA623LaboratoryProblemsinIndustrialArts.[-6.Preq:Seniorstanding, ConsentofInstructor.Individualproblemsdesignedtogiveadvancedmajorsin IndustrialArtsEducationopportunitytobroadenorintensifyknowledgeandabilities throughinvestigationandresearchinvariousfieldsofindustrialarts,suchasmetals, plastics,ceramicsorelectricity-electronics, IA745TechnologyandIndustrialArts.3(3-0).Preq:EOE651.Technology:its nature,origins.advance.Impactoftechnologicaladvanceonmanandculture. Technologyasmaterialculture.Changingconceptsofwork,skill.occupations, discretionarytime.Technologyanditsrelationtoindustrialartseducation.
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IA823LaboratoryProblemsinIndustrialArts.1-6.Preq.‘Seniorstanding, ConsentofInstructor.Individualproblemsdesignedtogiveadvancedmajorsinindustrial artseducationopportunitytobroadenorintensifyknowledgeandabilitiesthrough investigationandresearchinvariousfieldsofindustrialarts,suchasmetals,plastics, ceramicsorelectricity—electronics.. INDUSTRIALDESIGN ID201BasicIndustrialDesignStudioI.6(0-9).F.Preq:DE102.Coreq:ID255, ID318,ID318L.IndustrialDesignMajorsorpermissionofDepartmentHead. Introductiontothetheories,methods,andlanguageofindustrialdesign;elementary problemsinformandfunction;transitionalimplicationsofhand-craftedandmass— producedobjects,invariousmaterials. ID202BasicIndustrialDesignStudioII.6(0—9).S.Preq:ID201.Coreq:ID256, ID418,1D418L.IndustrialDesignMajorsorpermissionofDepartmentHead Introductiontothefundamentalsofproductdevelopmentanddesignwithemphasison analyticalandintuitiveapproachestoproblemsolving,technicalskills,manufacturing andstructuralconsiderationsindesignofsimpleproducts/systems. ID215ComputerImagingintheDesignProcess.3(3-9).F.SchoolofDesign StudentsOnly.Introductiontothecomputerasadesigntoolforgeneratingtwo-andthree- dimensionalrepresentationsofproductconcepts.Developmentofproductformand documentation. ID255ContemporaryManufacturingProcessesI.3(3—9).F.Introductiontomass productionprocessesandtheirinfluencesondesign.Wood,paperandmetal manufacturingprocessesutilizedinquantityproduction.Emphasisonmaterials comparisonandprocessselectioninrelationtoproductfunction,form,safety,human factorsandmanufacturability.Fieldtripsrequired. ID256ContemporaryManufacturingProcessesII.3(3—9).S.Secondcoursein massproductionprocessesandtheirinfluencesondesign.Emphasisonmaterialsearch andprocessselectioninrelationtoform,function,humanfactors,finishes,andjoining methods.Plasticsandrubberandtheirspecificmanufacturingprocessesutilizedinmass production. ID262ProfessionalPracticeinIndustrialDesign.3(3-9).S.SchoolofDesign Studentsonly.Issuesandsituationsencounteredinadesignpractice.Topicsinclude patents.trademarks,contracts,basicmarketingskillswithincorporationsandinfree- lancedesign. ID292SpecialTopicsinIndustrialDesign.I-3.F,S,Sum.Topicsofcurrentinterest inIndustrialDesign,Normallyusedtodevelopnewcourses.



ID300IntermediateIndustrialDesignStudioSeries.6(0-9).F,S,Sum.Preq.‘ID 202.Coreq:IDI5.IndustrialDesignMajorsorpermissionofDepartmentHead.May berepeated.Individualandteam-orienteddesignexperiencesthatexpanduponand combineintellectualandmanualskillsrequiredforthepracticeofindustrialdesign. Emphasisonidentifyingandsolvingdesignproblemsthroughmanipulationofdesign theory,applicationofhumanfactors,productsafetyawareness,universaldesign principles,ecological/environmentalconcerns,appropriatecombinationofmaterialsand manufacturingtechniques.andpresentationofconcepts. ID318IdeationI.3(2—2).Theideationprocessofconceiving,developingand recordingideastwo-dimensionally.Thesetechniquesdefinedandpracticedasan extensionofunderstandingthehumanideamotorprocess. ID400AdvancedIndustrialDesignStudioSeries.6(0-9),F.S,Sum.Preq:ID300 orwrittenapprovaloftheDepartmentHeadIndustrialDesignMajorsorpermissionof DepartmentHead/Mayberepeated.Aseriesofadvancedstudioexperiencesthatexpands uponandcombinesintellectualandmanualskillsrequiredforthepracticeofindustrial design.Emphasisonidentifyingandsolvingdesignproblemsthroughmanipulationof designtheory,applicationofhumanfactors,productsafetyawareness,appropriate combinationofmaterialsandmanufacturingtechniques,andpresentationofconcepts. ID415AdvancedDigitalDesignProcesses.3(3—0).S.Preq:ID215.Industrial DesignMajorsorpermissionofDepartmentHead.Aprogressionofadvanceddigital experiencesthatexpanduponandcombinetheintellectualandconceptualskillsrequired for3dimensionaldesignvisualization.Emphasisonsolvingproductdesignproblems throughdevelopmentandmanipulationofformwithinthevirtualenvironment. ID418IdeationII.3(2—2).Thisisanadvancedcoursewhichexpandstheideation processwithgreateremphasisdirectedtowardthecreativedevelopmentandrecordingof conceptualdesignphase. ID445Human—CenteredDesign.3(3-0)F.SchoolofDesignstudentsonly. Introductiontothespectrumofhumanphysicalandcognitivecapabilitiesastheyrelate touserinteractionwithdesignedproductsandenvironments. ID490IndustrialDesignInternationalStudio.6(0-9}.ESSum.Freq:Junior standinginID,SchoolofDesignorequivalentprogram.ApprovalStudyAbroadOflice. SchoolofDesignorequivalentprograms.Defineindustrialdesignproblemsanddevelop designsolutionsinaninternationalsetting.Studioprojectsrelatedtodesign.culture,and traditionalandcontemporarylimitedandmassproducedproducts.Focusonartifact makingthroughdirectedstudies. ID492SpecialTopicsinIndustrialDesign.Preq:Consentofinstructor.Topicsof currentinterestinIndustrialDesign.Normallyusedtodevelopnewcourses.
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ID494InternshipinProductDesign.3—6.F,S,Sum.Preq:Juniorstanding,3.0 GPAorbetter.Maximumof6credithours.Supervisedfieldexperienceinproductdesign offices,galleries.museumsandotherrelatedorganizations. ID495IndependentStudyinIndustrialDesign.1—3.ES.Freq~Juniorstanding, 3.0GPAorbetterinIndustrialDesign.Maximum6credithoursMayberepeated Specialprojectsinindustrialdesigndevelopedunderthedirectionofafacultymember onatutorialbasis. ID500AdvancedIndustrialDesign(Series).6(0-12).F,S,Preq:Portfolioreview. Advancedstudiesinindustrialdesign.Specialemphasisgiventoproblemidentification. programformulationandapplicationofadvanceddesignmethods.Allproblemsofan individualnatureleadingtoasynthesisofpreviousdesignexperience. ID511IndustrialDesignMaterialsandProcessesI.3(3-0).S.Preq:Grad standing.Analysisofpaper,wood.metalandmanufacturingprocessesutilizedin productionofmass-producedproducts.Advancedstudiesinmassproductionprocesses andtheirinfluenceondesignanddevelopmentofproducts.Emphasisonmaterialsearch andprocessselectioninrelationtoproductsafety.cost.function.humanfactors.form. finishesandjoiningmethods. ID512IndustrialDesignMaterialsandProcessesII.,S.Preq.Grad. standing.Analysisofplasticsandrubberandrelatedmanufacturingprocessesutilizedin productionofmass-producedproducts.Advancedstudiesinmassproductionprocesses andtheirinfluenceondesignanddevelopmentofproducts.Emphasisonmaterialsearch andprocessselectioninrelationtocost.productsafety.function.humanfactors.form. finishesandjoiningmethods. ID532AdvancedConceptsInProductEngineering.3(30)FS.Group investigationofadvancedconceptsinindustrialdesignwithemphasisonengineering. Engineeringprinciplesanimportantroleindesignofusefulproducts.Scopeofthis courseincludesmassmovementofpersonsaswellasdesignsofconsumerproducts. Fieldoftransportationandconsumerproductsfast-changingtosatisfyneedsofpresent andfuturegenerations.Tomakedesignersawareoftheseneedsbyspecialinvestigations intofuturetechnologiesandnewmaterialdevelopments. ID570AdvancedIndustrialDesign-Textiles(Series).6(0—12).F.SSum.Preq: Portfolioreview.Advancedstudiesintextilestyling.Specialemphasisonproblem identification.programfomiulationandapplicationofadvanceddesignmethods.All problemsofanindividualnature. ID581IndustrialDesignProjectPreparation.3(3-0).SPreq.‘Gradstanding.A seminarcoursedesignedtoassiststudentsinpreparinggroundworkforthefinalproject tobeconductedindesignstudio.



ID582SpecialTopicsinIndustrialDesign.[—3.F,S.Preq.’Grad.standing.F,S. Topicsofcurrentinteresttoprogram/optionofferedbyfacultyintheSchool.Subjects offeredunderthisnumbernormallyusedtotestanddevelopnewcourses. ID588FinalProjectStudioinIndustrialDesign.6(0-12).Sum.Preq:ID581. Finalprojectforgraduatestudentssupervisedbymembersoftheirgraduateadvisory committees. ID602SpecialSeminar.[-6.SPreq:Grad.standing.Investigationofspecial topicsinindustrialdesignofaparticularinteresttoadvancedstudentsunderthedirection ofchairofgraduatecommitteeonatutorialbasis.Creditandcontentvarywitheach student. ID630IndependentStudyinIndustrialDesign.1-6F,S.Sum.Preq:Grad. standing.Specialproblemsinvariousaspectsofindustrialdesigndevelopedunderthe directionoffacultymemberonatutorialbasis. ID676SpecialProject.1-3F,S.Preq.Grad.standing.Seminarsonsubjectsof currentinterestinindustrialdesignwhicharepresentedbypersonsnotpartofregular faculty. ID685Master'sSupervisedTeaching.[—3.F,S.Sum.Preq.llaster’s‘students. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment.observeandprovidefeedbacktothestudentduringthe teachingassignment.andevaluatethestudentuponcompletionoftheassignment. ID690Master'sExamination.1-6F,S.Sum.Preq:Master'sstudent.Forstudents innonthesismaster'sprogramswhohavecompletedallotherrequirementsofthedegree exceptpreparingforandtakingthefinalmaster’sexam. INDUSTRIALENGINEERING IE(CC)210IntroductoryEngineeringGraphicsforIndustrialEngineering. 3(2—2).Preq:E11.).Introductiontothegraphicalrepresentationandsolutionof2Dand 3Dspatialproblems.Conventionalmethodsusingcomputer-basedtoolstographically describe2Dand3DobjectsrelevanttothefieldofIE.Overviewofthefundamentalsand applicationsofcomputergraphicsandcomputer-aideddesign.IncludespracticalIE drawingapplications. IE216ManufacturingEngineeringPracticum.3(1-5).F,S.Coreq:IE/GC210 Hands—onexperimentationforstudentstolearnthecapabilitiesandlimitationsofbasic manufacturingprocesses.Relationshipsbetweenproductdesign,quality,manufacturing, planning.computersimulation,materialhandlingsystems,timeandmotionstudies.and ergonomics.
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IE307Real-TimeControlofAutomatedManufacturing.3(2-2).Preq:CSC114, IE35].Coreq:ECE331.Introductiontotheconceptsofreal-timecontrolof manufacturingprocesses.Designandimplementationofcontrolsystemsfordiscreteand continuoussystems.PIDcontrol,FuzzyLogic,PLCladderprogramming,multi-tasking computercontrol.Experienceintheuseofsystememulationfordesignandanalysis. IE311EngineeringEconomicAnalysis.3(3—0).Preq:MA141.Engineeringand managerialdecisionmaking.Thetheoryofinterestanditsuses.Equivalentannualcosts, presentworth,internalratesofreturn,andbenefit/costratios.Accountingdepreciation anditstaxeffects.Economiclotsizeandsimilarcostminimizationmodels.Sensitivity analysis.Costdichotomies:fixedvs.variable,andincrementalvs.sunk,useof accountingdata.Replacementtheoryandeconomiclife.Engineeringexamples. IE316ManufacturingEngineeringI-Processes.3(2-3).F,S.Preq:MAT200;IE 216;lE/GC210.Analyticalstudyanddesignofmanufacturingengineeringwith emphasisonmfg.andprocesses.Addressestheinteractionofdesign,materials,and processing.Laboratoryinstructionandhands-onexperienceinmetrology,machining, processplanning,economicjustification,andcurrentmfg.methodologies. IE330FurnitureProductEngineering.3(3-0).Preq.‘[E210.Openonl)to studentspursuingBS1E,FurnitureManuflzcturingOption,WoodScienceand TechnologyandIndustrialDesign.Introductiontouseandpropertiesofmaterialsand constructionmethodsusedinmassproductionoffumiture.Examinestechniquesof productengineeringanditsroleindeterminingproductqualityandmanufacturability. Emphasisonprinciplesofcomputer-basedproductdevelopment.specification.and performanceevaluation. [E331FurnitureManufacturingProcessesI.3(31).Preq:[E330.Openonlyto studentspursuingBS1E.FurnitureManufacturingOption.WoodScienceand Technology,andIndustrialDesign.Furnituremanufacturingtechnologyemphasizing massproductionequipmentcapabilitiesandcapacities.Relationshipofproduct characteristicstomachineselectionandprocessplanningactivities.Introductionto computer-controlledmachiningandintegratedmanufacturingsystems. IE35]ManufacturingEngineering.3(2-3).F,S.Preq:MAT201,IE210. Analyticalstudyanddesignofmanufacturingengineeringandprocesses.Emphasison theinteractionofdesign,materials,andprocessing,onthetechniquesofmetrology, machining,processplanning,computer-aidedprocesscontrol,economicjustification,and state-of-the—artmanufacturingtechnologies. IE352WorkAnalysisandDesign.3(2-2).Preq.‘ST371.Workmethodsand productionprocessestoimproveoperatoreffectivenessandreduceproductioncosts. Techniquesstudiedincludeoperationanalysis,motionstudy,valueengineering, predeterminedtimesystems,timestudyandlinebalancing.



IE361DeterministicModelsinIndustrialEngineering.3(3—0).Preq.‘MA303or MA341orMA405.For[EECE,andCSCmajorsandIEminorsonly.Introductionto mathematicalmodeling,analysistechniques,andsolutionproceduresapplicableto decision-makingproblemsinadeterministicenvironment.Linearprogrammingmodels andalgorithmsandassociatedcomputercodesareemphasized. IE371FurnitureProductionandInventorySystems.3(23).Preq:IE307,ST 361.Coreq:1E430.Forecasting,inventorycontrol,productionplanningandscheduling, shopfloorcontrol.Organizationofproductioncontrol;useofcomputers.Examplesfrom thefurnitureindustry. IE401StochasticModelsinIndustrialEngineering.3(3—0).Preq.‘ST371;MA 303orMA405.ForIE,ECE,andCSCmajorsandIEminorsonIy.Introductionto mathematicalmodeling,analysis,andsolutionproceduresapplicabletodecisionmaking problemsinanuncertain(stochastic)environment.Methodologiescoveredinclude dynamicprogramming,simulation,Markovchains,andclassicaloptimization. Applicationsrelatetoproblemssuchasinventorycontrol,waitinglines,andsystem reliabilityandmaintainability. IE408ControlofProductionandServiceSystems.3(3-0).F,S.Preq.‘IE361;ST 371.Planningandcontrolofproductionandservicesystems,Productionorganization flowandinventorycontrolmethods:Systemsapproach. IE416ManufacturingEngineeringII—Automation.3(3—0).F,S.Preq:IE316. Integrationofdesignandmfg,throughcomputeraided/automatedprocessplanning, concurrentengineering,andrapidprototyping.Fixedandprogrammableautomationin mfg.andservice.Autonomousmfg.systemssuchascomputernumericalcontrol(CNC), industrialrobotics.automatedinspection.electronicsmanufacturingandassembly. IE417ManufacturingEngineering[11-ComputerIntegratedManufacturing. 3(3-0).F,S.Preq.IE316orIE331.Principles,economicjustification,implementation, andperformanceevaluationofComputerIntegratedMfg.(CIM)systems.Fundamentals ofgrouptechnologyandcellularmfg.systems.Automationofinformationflow supportingthemanufacturingoperationsusingtransactionprocessingviadatabase technology.Real—timecontrolofCIMsystemsincludingdataacquisition,process control,andprogrammablelogiccontrollers. IE430FurnitureManufacturingProcesses11.3(3-1).Preq:[E331.Coreq:IE 352.Asurveyoffurnituremanufacturingtechnology.Emphasisisonoperations. productionrates,andtheintegrationofmanytypesofequipmentintoamanufacturing system.
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IE431FurnitureManufacturingProcesses11.3(3-1).Preq.[E430.Coreq,[E 352.Engineeringdesignofintegratedfumituremanufacturingfacility.Emphasisona coputergraphicsbasedplantlayoutinvolvingequipmentselection/arrangement.materials handlingandstoragesystemdesign,andspaceutilizationtechniques.Additionaltopics includeplantsupportandenvironmentalsystems. IE440FurnitureManagementAnalysis.3(1-4)Preq.IE311.IE431,IE3‘1. Economicdecisionmakingappliedtothefurnitureindustry.Selectionofequipment. materials,methodsandstrategyfromseveralfeasiblealternativesstudiedwiththeaidof actualcasehistories. IE(CSC)441IntroductiontoSimulation.3(3-0)Preq:MA242.ST372, programmingproficiency.Discrete-eventstochasticsimulationforthemodelingand analysisofsystems.Programmingofsimulationmodelsinasimulationlanguage.Input dataanalysis,variancereductiontechniques,validationandverification.andanalysisof simulationoutput.Randomnumbergeneratorsandrandomvariategeneration, IE443QualityDesignandControl.3(2-2).Preq:ST372.Statisticalmethodsin qualitycontrol.Controlchartsforvariablesandattributes.Processcapabilityassessment. Roleofexperimentationindesigningforquality.TotalQualityManagement.Toolsfor continuousqualityimprovement.QualityFunctionDeployment. IE452Ergonomics.3(2—2).Preq:CE214orequivalent.Coreq~[E352.Worker— machineenvironmentsystems,designandevaluation:applicationstoconsumerproducts tools,equipmentandtheworkplace.Considerationofanatomical.physiologicaland psychologicalcapabilitiesandlimitationsasrelatedtosystemsdesignandhuman performance.Useofanthropometricdataindesignofdisplayandcontrolsystems. Effectsofenvironmentalstressuponworkperformance.safety.andhealth. IE453FacilitiesDesign.3(22).Preq:IE351.IE352.Principlesandpracticein layoutandmaterialhandlingplanningforindustrial/servicefacilities.Integrationof productandprocessandfilnctionaldesignoffacilities.Computersoftwaretooptimize economicobjectives.Groupprojects. IE495ProjectWorkinIndustrialEngineering.16.Preq:Jrstanding.Special investigations,studyorresearchrelatedtothefieldofindustrialengineering.Inagixen semesterseveralstudentsand/orstudentgroupsmaybeworkinginwidelydi\ergent areasunderthedirectionofseveralmembersofthefaculty. IE498SeniorDesignProject.3(3—0).Preq'IE31].408,441.443.452453 Individualorgroupdesignprojectsrequiringproblemdefinitionandanalysis.synthesis. specificationandpresentationofadesignedsolution.Students“orkunderfaculty supervisioneitheronactualindustrialengineeringproblemsposedbylocalindustrial. serviceandgovernmentalorganizationoronemergingresearchissues.



IE(MA,OR)505LinearProgramming..ES.Preq.‘MA405. Mathematicalmethodsappliedtoproblemsofplanning.Linearprogrammingcoveredin detail.Forthosewhodesireanin—depthanddetailedstudy.Provisionforrigorousand completedevelopmentoftheoreticalandcomputationalaspectsofthistechniqueaswell asadiscussionofanumberofapplications. IE510AppliedEngineeringEconomy.3(3-0).F.Preq.‘Undergrad.coursesin engineeringeconomicsandSTorConsentofInstructor.Engineeringeconomyanalysisofalternativeprojectsincludingtaxandinflationaspects,sensitivityanalysis,risk assessment,decisioncriteria.Emphasisonapplications. IE518ManufacturingOperationsManagement.3(3-0).F,S.Preq:MA242; ST(EC)350orST372.NotforIEmajors.Concepts,problemsandproceduresforthe managementofmanufacturingoperations.Emphasisonforecasting,capacityplanning,materialrequirementsplanning,scheduling,inventorycontrolandrelatedcomputer—basedcontrolsystems. IE(CSC)546ManagementDecisionandControlSystems.3(2-2).Preq:CSC 423orBUS541orequivalent.Flaming,design,anddevelopmentandimplementationof comprehensivecomputer-basedinformationsystemstosupportmanagementdecisions. Formalinformationsystemsprinciples;informationrequirementsanalysis;knowledgeacquisitiontechniques;informationmodeling.Informationresourcemanagementfor qualityoperationalcontrolanddecisionsupport;systemevaluation,processimprovementandcosteffectiveness. IE(CSC)556VoiceInput/OutputCommunicationSystems.3(3-0).EPreq:[E 307orCSC312.Introductiontophysical,linguisticandcomputationalprinciples underlyingspeechsynthesisandspeechrecognition.Humanfactorsofspeech[/0 Advantagesanddisadvantagesofimplementingvoiceapplications.Hands—onuseof voiceI/Oequipmentthroughclassprojects.CasestudiesofcurrentapplicationsofspeechI/Otechnology. _ IE589SpecialTopicsInIndustrialEngineering.3(3—0)ES.Preq:ConsentofInstructor.Specialdevelopmentsinsomephaseofindustrialengineeringusingtraditionalcourseformat.Identificationofvariousspecifictopicsandprerequisitesfor eachsectionfromtermtoterm. IE601Seminar.[(1-0).FSSeminardiscussionofindustrialengineeringproblems forgraduatestudents.Caseanalysesandreports. IE610SpecialTopicsinIndustrialEngineering.3(3—0).FS.PreqConsentofInstructorSpecialdevelopmentsinsomephaseofindustrialengineeringusing traditionalcourseformat.Identificationofvariousspecifictopicsandprerequisitesfor eachsectionfromtermtoterm.
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IE637DirectedStudyinIndustrialEngineering.1—6.F,S,Sum.Preq:Consentof Instructor.Independentstudyprovidingopportunityforindividualstudentstoexplore topicsofspecialinterestunderdirectionofamemberoffaculty. IE639AdvancedDirectedStudyinIndustrialEngineering.1—6.F,S,Sum.Preq: ConsentofInstructor.Independentstudyprovidinganopportunityforindividual graduatestudentstoexploreadvancedtopicsofspecialinterestunderthedirectionofa memberofthefaculty. IE677IndustrialEngineeringProjects.[-6.F,S,Sum.Preq.‘MIEcandidatesonly. Investigationandwrittenreportonassignedproblemsgermanetoindustrialengineering. MaximumofsixcreditstobeearnedforMIEdegree. IE685Master'sSupervisedTeaching.1-3.F,S,Sum.Preq:Master’sstudents. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. IE693Master'sSupervisedResearch.1-9.F,S,Sum.Preq:Master’sStudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. IE695Seminar.Seminardiscussionofindustrialengineeringproblemsforgraduate students.Caseanalysesandreports. IE696ResearchPracticuminOccupationalBiomechanics.3(1—4).S.Preq.‘[E 764.Coreq:IE765.Biomechanicsresearchtopicdevelopment,literatureevaluation, experimentaldesign.useofbioinstrumentation,datacollection,basicdatainterpretation, statisticalanalysis,manuscriptpreparation. IE699Master'sThesisPreparation.1—3.F,S,Sum.Preq:Master’sstudent.For studentwhohavecompletedallcredithourrequirementsandfull-timeenrollmentforthe master'sdegreeandarewritinganddefendingtheirtheses. IE706DesignofFlexibleManufacturingSystems.3(3-0)F.Preq:IE307,IE 35]Coreq'IE"16.Operationalcharacteristics,informationrequirements,control structuresandapplicationofflexiblemanufacturingsystems(FMS).Integrationof technologiesincludingcomputernumericalcontrol(CNC)machining.robotics, intelligentsensors,automatedmaterialhandling,andreal-timecomputercontrol. Methodologiesfordesignandevaluationofphysicalsystemsandassociatedcontrol systems.



IE707Real-TimeControlofAutomatedManufacturing.3(3-0).S.A11.yrs. Preq:IE716.Conceptsandapplicationofreal-timecontrolofautomatedmanufacturing systems.Developmentofprototypemanufacturingcontrolapplicationsinvolving introductionstofollowingtopics:computerarchitecture;real-time.multi-tasking operatingsystems;datamodeling;multi-processingsystems;localareanetworks;inter- taskcommunication;anddevelopmentofmulti—taskingcontrolsystems.Design developmentofcontrolsystem. IE(OR)709DynamicProgramming.3(30).S.Preq:MA405,ST421. Introductiontotheoryandcomputationalaspectsofdynamicprogrammingandits applicationtosequentialdecisionproblems. IE711CapitalInvestmentEconomicAnalysis.3(3-0}.F.Preq'[E311,ST371 Analysisofeconomicmeritsofalternativesincludinginterestandincometax considerations.Riskandsensitivityexplorationtechniques.Introductiontoanalytical techniquesformultipleobjectivesorcriteria.Useofmathematicalprogrammingand computersforcapitalbudgeting. IE712BayesianDecisionAnalysisForEngineersandManagers.3(3-0).S. Preq:ST371orST421.TheBayesianapproachtodecisionmaking,withnumerous applicationsinengineeringandbusiness.Expectedvaluemaximization,decisiontrees, Bayes'theorem,valueofinformation,sequentialproceduresandoptimalstrategies. Axiomaticutilitytheoryandcontroversies,utilityofmoney,theoreticalandempirical determinationofutilityfunctionsandrelationshiptomean—varianceanalysis.Brief introductiontomulti-attributeproblems,timestreamsandgroupdecisions. IE714ProductEngineering.3(3-0). IE715ProcessEngineering.3(3-0). IE716Computer-AidedManufacturing.3(3—0).F,S.Preq.’1E35].General principlesofCAD/CAMintegration.Elementsofcomputergraphics.Engineeringdata base.ComputerProcessControl.GroupTechnologyconceptsandapplications.Flexible manufacturingsystems. IE717ComputerizedProcessPlanning.3(3-0).SPreq:IE716.In-depthstudyof automatedandComputerAidedProcessFlaming(CAPP).Analysisofprocessplanning taskanditsvariousfunctionsandstages;needforautomation;approachestoCAPP systemdevelopment;interrelationshipofprocessplanningwithdesignand manufacturing,andtheirintegration.ApplicationsofCAPPanddiscussionofsignificant CAPPsystemsmethodologies.
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IE719CIMSystemDesign.3(2-3).F.Preq:[E716,Toolsandmethodsfordesignofcomputer-integratedmanufacturing(CIM)systemsincontextofCIMdeselopment life-cycle.Emphasisonautomationofinformationflowsupportingprocessandassembly operations.Processflowtechniques,hierarchicaldecompositiontechniques.information structureanalysistechniques;andmethodstoapplythemtoproduceanintegrated system. IE(MAE)720IndustrialRobotics.3(3-0)FPreq'[E351;.101301orM4303 Development.structure.specificationsandcapabilitiesofindustrialrobots.Robotcontrol fundamentals.Kinematicsofmanipulators.Applications.selection.economicsand implementationofroboticsystems.Safetyconsiderations.end—of-armtoolinganddesign ofroboticworkplace.Acutators.sensorsincludingvisionandtactilesensorysystemsfor robots. IE721AdvancedProblemsinManagementSystemsEngineering.1-4.F.Preq' ConsentofInstructor.Coverageofadvancedtechniques.currentresearchand contemporaryproblemsinanalysis.designandoperationofmanagementsystems.Varied topicscoveraspectsofeconomicdecisionanalysis,costeffectiveness,informationflow. systemperformanceevaluationandmodernorganizationconcepts. IE723ProductionPlanning,SchedulingandInventoryControl.3(3-0).ES. Preq.’OR501andST5110requivalents.AnanalysisofProduction-Inventorysystems. Discussionofcommonlyusedplanningandschedulingtechniques.Introductiontouseof mathmodelingforsolutionofplanningandschedulingproblems.Interfacewithquality controlandinformationsystems. IE725OrganizationalPlanningandControl.3(3-0).S.Preq:Threehrs.in operationsmanagement(suchas[E408).Organizationtheoryandsystemsapproachesto administrativefunctions.Humanandsocialinfluencesofmanagementsystemsfor planningandcontrolofactivity.Policy,structureandprocedurerelatedtoindustrial engineeringactivities.Effectsofautomation. IE(OR)726TheoryofActivityNetworks.3(3-0).S.Alt.yrs.Preq:OR501, 0R(IE,MA)505.Introductiontographtheoryandnetworktheory.In-depthdiscussionof theoryunderlying(l)deterministicactivitynetworks(CPM):optimaltime-costtrade offs;theproblemofscarceresources;(2)probabilisticactivitynetworks(PERT):critical evaluationofunderlyingassumptions;(3)generalizedactivitynet“orks(GERT.GAN): applicationsofsignalflowgraphsandsemi—Markovprocesstoprobabilisticbranching: relationtothetheoryofscheduling. IE731Multi—AttributeDecisionAnalysis.S.Freq:IE"11or[E”/3.OR 501orOR505.Specificationofattributes/criteria/objectivesforcomplexdecisions. Determinationofalternatives,attributeweightsanddecision—makingprocess.Graphical andweightedevaluationtechniques.Multi-attributcutility.multiobjectivegoal programmingandanalytichierarchyprocessmethodologies.Computerapplicationsand casestudies.



IE736ComputerIntegrationofManufacturingSystems.3(30).S.Preq:[E 716.In-depthstudyofcomputerintegrationofmanufacturingsystems.ClMelements (CAD.CAPP,CNC,industrialrobotics).manufacturingcontrol.communicationand networking.interfacing.databasedesign.materialhandlingandcomputerhardware requirementsinautomatedmanufacturingsystems.Emphasisonintegrationof componentsinvolvedincomputerizedmanufacturingenvironments. IE(PSY)740HumanFactorsinSystemsDesign.3(3-0).FPreq:1E452orPS)’ 340.Careq:ST507or511.Basicconceptsofergonomicsandtheirapplicationtodesign ofhuman—machinesystemsandproducts.Considerationofhumanbehavioraland biologicalcapabilitiesandlimitationsindesignforhumanefficiency.safetyandcomfort. Systemsdevelopmentcycle;human-machinefunctionallocation;taskandskillanalysis: systemsevaluation;anthropometry.Designofcontrolanddisplaysystems.instrument panels.workplaces.seatingandtools. IE741OccupationalSafetyEngineering.3(3-0).S.Alt.yrsPreq'[E452,PSY 340or1E(PSI)740;ST372,50.7or511.Occupationalaccident-injurystudy;morbidity. mortality;investigationandanalysis.Hazardcontrol;energycountermeasurestrategies; controltechnology.Impactbiomechanics.traumaandsurvivability.Riskassessment; systemssafetyanalysis.Productdesign.manufacturingdefects,systemfailuresand humanerrorascausativefactors.Safetyprogramdevelopment.Near-accidentreporting. OSHAcompliance;standards.Accident.traumaandforensiccasestudiesfrom manufacturing.motorcarrierandconstructionindustries. IE742EnvironmentalStress,PhysiologyandPerformance.3(3—0).S.All.yrs. Preq:1E(PS)O740;IE(PSY)'45orPSY744.Humanskilledperformanceasaffectedby environmentalstressors,includingnoise,vibration.heat.cold,accelerator.pressure altitude.toxicagentsandillumination.Physiologicaleffectsofstressorsandtheir relationshiptohealth.performanceand.ultimately,tosafety.Impactbiomechanicsand crashsurvival.Humansurvivalinadverseenvironments.Combinedstressoreffects, physiologicalarousal.fatigueandperformancedecrement. IE(PSY)743ErgonomicPerformanceAssessment.3(30).F.Preq.‘PSY200,ST 507and508orequivalentFundamentalsofergonomicperformancemeasurementused toassesstheeffectsofenvironmentandsystemdesignonhumanperformance.Treatment oftopicssuchasworkloadmeasurement.measurementofcomplexperformance. simulatorstudies.measurementofchange.tasktaxonomies.criteriontasksetsand statisticalmethodsoftaskanalysis.Problemsoflaboratoryandfieldresearch. measurementofchangeandgeneralizabilityoffindings.
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IE(PSY)744HumanInformationProcessing.3(3—0).S.Alt.yrs.Preq.‘PSY200, ST50"and508orequivalent.Fundamentalsofhumaninformationprocessingbasicto skilledoperatorperformanceandthedesignofdisplays,controlsandcomplexsystems. Treatmentoftopicssuchaschannelcapacity,workingmemory,long-termmemory, decisionmaking,attentionandprocessmonitoring.Problemsofdisplayandcontrol designandevaluation,evaluationoftextualmaterial,andhuman-computerinteraction. IE(PSY)745HumanPerformance.3(3-0).S.Alt.yrs.Preq:Grad.standing;ST 507orequivalent.Fundamentalsofhumanperceptualandmotorabilitiesbasictoskilled operatorperformance.Theoreticalmodelsofmanasanoperator.Thehumanasan informationprocessingmechanism.Motorskillslearning,performancedecrementand informationfeedback.Channelcapacity,stress.fatigue.arousaltheory.Attention,time- sharingandworkload.Sustainedperformance.vigilance,monitoring,search,inspection andtracking.Circadianrhythms;sleeploss;shiftwork. IE747ReliabilityEngineering.3(3-0).F.Alt.yrs.Preq:ST511orequivalent. Introductiontobasicconceptsofreliabilityengineering.Applicationofprobabilityand statisticstoestimatereliabilityofindustrialsystems;developmentofreliabilitymeasures; analysisofstaticanddynamicreliabilitymodels;developmentandanalysisoffaulttrees; analysisofMarkovianandnon-Markovianmodels;andoptimizationofreliability models. [E748QualityEngineering.3(3-0).S.Alt.yrs.Preq:OR501,ST511. Introductiontobasicconceptsofqualityengineering.Statisticalprocesscontrol(SPC) methods.acceptancesamplingtechniques.conceptofparameterdesignandstatisticalas wellasanalyticaltechniquesforitsimplementation,toleranceanalysisanddesign, componentsofcostofpoorqualityandanintroductiontoqualitymanagement. IE749TolerancesinDesignandManufacturing.3(3—0).S.Alt.yrs.Preq:IE 716,ST372.Tolerancingofdiscretepartsandassemblies.Limittolerancingand geometrictolerancingtechniques.AmericanNationalStandardanditsapplications. Methodsoftoleranceanalysisandsynthesisincludingcomputerimplementation. TolerancerepresentationinCADsystems.Relationshipbetweentolerancesandcost. Functionaltolerancing. [E750ConcurrentEngineering.3(3-0}.F.Preq:[E716.Approachesto concurrentengineering.concurrentengineeringofprintedwiringboards,designfor testability.designforassembly,processselection,interfacetofeature-basedcomputer- aideddesignsystems,concurrentengineeringofmetalparts,concurrentengineering performancemeasurement.concurrentengineeringandcomputer-integrated manufacturing.



IE751ModelingImprecisioninDesignandManufacturing.F,S. Computationaltoolsusingfuzzylogicandintervalmathematicsasappliedtoengineering applicationsexploringmodelingimprecisionindesignandmanufacturing.An understandingofimprecisioninengineering,issuesmakingmodelingimprecision difficult.currentmethodstosuccessfullymodelimprecisionandareasofactiveresearch. IE753MaterialHandlingSystems.3(3—0).S.Preq:[E453.Analysis,desrgn. evaluationandimplementationofmaterialhandlingsystems.Principles.functions, equipment,conceptsandtraditionalapproachesofmaterialhandling.Impactoffacilities designonmaterialhandlingandapplicationofquantitativetechniquestomaterial handlingsystemsdesign.Descriptionoffactorsandapproachestomaterialhandling managementandthecriticalityofproperlydesignedandoperatedmaterialflowsystems. IE754LogisticsEngineering.3(3—0).S.Preq:IE453and[E723.Elementsof logisticsnetworks.Supplychaindesign:facilitylocationandallocation;great—circle distances;geocoding.Multi-echelonproductionandinventorysystems;sourcing decisionsystems.Vehiclerouting:exact,approximation,andheuristicprocedures; travelingsalesmanproblem;basicvehicleroutingproblemandextensions;backhauling; mixed—modetransportationsystemdesign. IE755TheJust-In-TimeProductionSystem.3(3-0).F.Preq:1E723;OR501. Concepts,requirements,limitations,examplesandimplementationproceduresofthe Just-ln—TimeProductionSystem(JIT).RelationshipbetweenHTandtotalquality assurance,totalemployeeinvolvementandcomputer—integratedmanufacturingsystems. OrganizationalchangesunderJIT.Mathematicalprogrammingmodels,simulation- animationmodelsandobject-orientedknowledgesystemssupportingthedesignofJIT. IE(CSC)756AdvancesinVoiceInput/OutputCommunicationsSystems.3(2-3) S.Preq.’IE(CSC)556.Selectedtopicsfromcurrentliteratureinvoiceinput/output research,technologyandapplications.Executionofasignificantexperimentorprojectby eachstudent. IE759ConstraintModelingofManufacturingSystems..S.Alt.yrs.Preq: [E7500rConsentofInstructor.Theformalbasisforconstraint-basedmodelingapplied tomanufacturingsystems.Representingconstraints,constraintpropagationanddetecting constraintviolations.Applicabilitytomodelingmanufacturingproblemsolving. IE760AppliedStochasticModelsinIndustrialEngineering.3(3-0).F.Preq: MA303,ST371.Formulationandanalysisofstochasticmodelswithparticularemphasis onapplicationsinindustrialengineering;univariate,multivariateandconditional probabilitydistributions;unconditionalandconditionalexpectations;elementsof stochasticprocesses;moment~generatingfunctions;conceptsofstochasticconvergence; limittheorems;homogeneous,nonhomogeneousandcompoundPoissonprocesses;basic renewaltheory;transientandsteady-statepropertiesofMarkovprocessesindiscreteand continuoustime.

IE(OR)761QueuesandStochasticServiceSystems.3(30).S.Preq.11A421 Introductionofgeneralconceptsofstochasticprocesses.Poissonprocesses.Markov processesandrenewaltheory.Usage0ttheseinanalysisofqueues.fromwitha completelymemorylessqueuetoonewithgeneralparameters.Applicationstomany engineeringproblems. IE(CSC,OR)762ComputerSimulationTechniques.3(3—0)FPreq.ST512 andascientificprogramminglanguage.Basicdiscreteeventsimulationmethodology: randomnumbergenerators.simulationdesigns,validation.analysisofsimulationoutput. Applicationstovariousareasofscientificmodeling.SimulationlanguagesuchasSLAM andGPSS.Computerassignmentsandprojects. IE764OccupationalBiomechanics.3(2-2).F.Preq.‘Grad.standing.Anatomical, physiological,andbiomechanicalbasesofphysicalergonomics.Strengthofbiomaterials. humanmotorcapabilities,bodymechanics.kinematicsandanthropomehy.Useof bioinstrumentation,activeandpassiveindustrialsurveillancetechniquesandtheNIOSH liftingguide.Acuteinjuryandcumulativetraumadisorders.Staticanddynamic biomechanicalmodeling.Emphasisonlowback.shoulderandhand/wristbiomechanics. IE765MusculoskeletalMechanics.3(2—2).F.Preq.‘BIO12.)orgrad.standing. Anatomy,physiologyandbiomechanicsofmusculoskeletalsystemincludingmuscle. bone,tendon,ligament,cartilage,nerve.Modelingoftissueandjointswithspecial emphasisonspineandupperextremity.Physical,mathematical,optimizationandfinite elementmodelingtechniquesasappliedinbiomechanicsresearch. IE(MA,OR)766NetworkFlows.3(2—2).S.Alt.yrs.Preq:0R(IE,MA)505or equivalent.Studyofproblemsofflowsinnetworks.Theseproblemsincludethe determinationofshortestchain,maximalflowandminimalcostflowinnetworks. Relationshipbetweennetworkflowsandlinearprogrammingdevelopedaswellas problemswithnonlinearcostfunctions,multi-commodityflowsandproblemofnetwork synthesis. IE767UpperExtremityBiomechanics.3(3-0).F.Alt.)rs.(even).Preq.‘1E"65.[E 764.Grossandfunctionalanatomyofupperextremity;propertiesoftendonsand synovialfluid;epidemiology;disordersofshoulder,elbow.wrist.hands,fingers; biomechanicalmodeling;personalfactorsaffectingcumulativetraumadisorder(CTD) risk.diagnosisandtreatmentofupperextremityCTDs;wristsplints;workplace ergonomicstoalleviateupperextremityCTDs. IE768SpineBiomechanics.3(3-0).F.All.yrs.(odd).Preq‘1E"64,"6.).Grossand fineanatomyofspine,mechanismofpain,epidemiology.invitrotesting.psychophysical studies,spinestabilitymodels,bioinstrumentation:intradiscalpressure,intra—abdominal pressureandelectromyography.Biomechanicsofliftingandtwistino.effectsof vibration,effectsofposture/liftingstyle,liftingbelts,physicalmodels.optimization models.mathematicalmodels,musclemodels,finiteelementmodels,currenttrendsin medicalmanagementandrehabilitation,chiropractic.



IE(OR)772StochasticSimulationDesignandAnalysis.3(3-0).S.Preq:(CSCECEJEOR)762andST516.Advancedtopicsinstochasticsystemsimulation, includingrandomvariategeneration,outputestimationforstationaryandnonstationarymodels,performanceoptimizationtechniques,variancereductionapproaches.Student applicationofthesetechniquestoactualsimulations.Acurrenttopicresearchpaper required. IE789AdvancedSpecialTopicsInIndustrialEngineering.3(3-0).F,S.Preq: ConsentofInstructor.Advancedtopicsinsomephaseofindustrialengineeringusing traditionalcourseformat.Identificationofvariousspecifictopicsandprerequisitesfor eachsectionfromtermtoterm. IE(MA,OR)790AdvancedSpecialTopicsSystemOptimization.1-3.F,S. Advancedtopicsinsomephaseofsystemoptimizationusingtraditionalcourseformat. Identificationofvariousspecifictopicsandprerequistesforeachsectionfromtermto term. IE791AdvancedSpecialTopicsinManufacturing.[-3.F5Advancedtopicsin somephaseofmanufacturingsystemsusingtraditionalcourseformat.Identificationof variousspecifictopicsandprerequistesforeachsectionfromtermtoterm. IE793AdvancedSpecialTopicsinProduction.1-3.F,S.Advancedtopicsinsome phaseofproductionsystemsusingtraditionalcourseformat.Identificationofvarious specifictopicsandprerequisitesforeachsectionfromtermtoterm. IE794AdvancedProblemsinErgonomics.3(3-0).F.Freq:IE(PSIO740,STD/1. Explorationindepthofaproblemareaofcontemporaryinterestinvolvingman-machine— environmentinterface.Classdiscussionandanalysisofresearchandtheory,withspecial focusonhumanfactorsaspectsofsystemsdesignandoperation. IE796ResearchPracticuminOccupationalBiomechanics.3(1—4).S.Preq:[E 764.Coreq.IE765.Biomechanicsresearchtopicdevelopment,literatureevaluation, experimentaldesign.useofbioinstrumentation.datacollection,basicdatainterpretation. statisticalanalysis,manuscriptpreparation. IE801Seminar.[(1-0).F,S.Seminardiscussionofindustrialengineeringproblemsforgraduatestudents.Caseanalysesandreports. IE802AreaSeminarinErgonomics.[(1-0).F.Preq:GradstandingorPBS status.Introductiontoergonomicsasanareaofstudy;historicalaspects;contemporary issues;ethicalquestions;overviewofcampusresearch,facilitiesandcoursesinthearea; considerationofinformationsources,financialsupportforresearchproposalsand employmentopportunities.

176

IE803SeminarinProductSafetyandLiability.1(1—0).S.Alt.yrs.Preq:Grad. standing.Consumerproductsafety,lawsandstandards.Productsliability,negligence,duecare,strictliabilityandforeseeability.Productdefects,designflawsandliabilities,hazardcontrol,ergonomicsdesign,warningsandlabels.Productsafetyprogramsfor manufacturers;managementguidelines.Litigationprocess,forensicinvestigationand expertwitnessing.Accidentcasestudies. IE804SeminarinAppliedErgonomics.[(1-0).0ndemandPreq:IE(PSl9740;ST511.Discussionofcontemporaryissuesinvolvingergonomicapproachestodesignofwork,productsandsystems.Surveyofcurrentergonomicsresearchandmethodologiesandtheirapplicationtoareasoffacultyandstudentinterest,suchas:industrial ergonomics,occupationalsafety,manufacturing,transportation.computersystemsand processcontrol. IE(MA,OR)812SpecialTopicsinMathematicalProgramming.S.Alt.yrs.Prcq.‘]E(MA,0R)305.StudyofspecialadvancedtopiCsinareaofmathematical programming.Discussionofnewtechniquesandcurrentresearchinthisarea.Thefacultyresponsibleforthiscourseselectareastobecoveredduringsemesteraccordingtotheirpreferenceandinterest.Thiscoursenotnecessarilytaughtbyanindividualfacultymemberbutcan,onoccasion.bejointeffortofseveralfacultymembersfromthis unitersityaswellas\isitingfacultyfromotherinstitutions. IE815AdvancedSpecialTopicsinIndustrialEngineering.[-3.F,S.Advancedtopicsinsomephaseofindustrialengineering.Identificationofvariousspecifictopicsandprerequisitesforeachsectionfromtermtoterm. IE(MA,OR)816AdvancedSpecialTopicsSystemOptimization.1-3.F,S.Advancedtopicsinsomephaseofsystemoptimization.Identificationofvariousspecifictopicsandprerequisiteforeachsectionfromtermtotemi. IE817AdvancedSpecialTopicsManufacturing.1-3.F,S.Advancedtopicsin somephaseofmanufacturingsystems.Identificationofvariousspecifictopicsand prerequisitesforeachsectionfromtermtoterm. IE818AdvancedSpecialTopicsProduction.[-3.F,S.Advancedtopicsinsome phaseofproductionsystems.Identificationofvariousspecifictopicsandprerequisitesforeachsectionfromtermtoterm. IE837DirectedStudyinIndustrialEngineering.1—6.F,SSum.Preq.‘ConsentofInstructor.Independentstudyprovidingopportunityforindividualstudentstoexploretopicsofspecialinterestunderdirectionofamemberoffaculty.



IE839AdvancedDirectedStudyinIndustrialEngineering.[-6.F.S.Sum.Preq: ConsentofInstructor.Independentstudyprovidinganopportunityforindividual graduatestudentstoexploreadvancedtopicsofspecialinterestunderthedirectionofa memberofthefaculty. IE861TheDesignofProductionSystems.(3-0).F,Alt.yrs.Preq:[E723,OR 501.Thestructureandoperationofproductionplanning,schedulingandcontrolsystems; emphasisonsystemstructure,capacityplanning,masterproductionscheduling,shop loadingandsupplychain;investigationofcurrenttrends. IE(OR)862AdvancedSchedulingandRouting.3(3-0).S.Alt.yrs.Preq:IE 723,OR501,0R(MA)504.In—depthstudyofanalyticalmodelsofproblemsarisinginthe schedulingofsingleandparallelprocessors,flowshopsandjobshopsandinroutingand schedulingofdeliveryvehicles.Emphasisonanalysis,solutionmethodologiesand underlyingtheory.Discussionofrecenttrendsandoutstandingproblemsfromboth theoreticalandappliedpointsofview. IE877IndustrialEngineeringProjects.1-6.F,S,Sum.Preq:MIEcandidatesonly. Investigationandwrittenreportonassignedproblemsgermanetoindustrialengineering. MaximumofsixcreditstobeearnedforMIEdegree.' IE885DoctoralSupervisedTeaching.1-3.F,S,Sum.Preq:DoctoralStudent, Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. IE890DoctoralPreliminaryExamination.1-9.F,S,Sum.Preq:DoctoralStudent. Forstudentswhoarepreparingforandtakingwrittenand/ororalpreliminaryexams. IE893DoctoralsupervisedResearch.1-9.F,S,Sum.Preq:DoctoralStudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty, IE895DoctoralDissertationResearch.[-9.F,S,Sum.Preq:DoctoralStudent. DissertationResearch' IE899DoctoralDissertationPreparation.1—3.F,S,Sum.Preq:DoctoralStudent. Forstudentswhohavecompletedallcredithourrequirements,full-timeenrollment, preliminaryexamination,andresidencyrequirementsforthedoctoraldegree,andare writinganddefendingtheirdissertations. IMMUNOLOGY IMM595SpecialTopics.ES.
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IMM610SpecialTopics.F,S. IMM620SpecialProblems.F.S. IMM685Master‘sSupervisedTeaching.1-3.F,S,Sum.Preq.’Master’sstudents. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. [MM690Master'sExamination.[-6.F,S,Sum.Preq:Master’sstudent.Forstudents innonthesismaster'sprogramswhohavecompletedallotherrequirementsofthedegree exceptpreparingforandtakingthefinalmaster'sexam. IMM693Master'sSupervisedResearch.[-9.F,S,Sum.Preq:Master’sstudent. InstrirctioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty.‘ IMM695 research.

Master'sThesisResearch.1-9.F,S,Sum.Preq:Master’sstudent.Thesis

IMM699Master'sThesisPreparation.1-3,F,S,Sum.Preq:Master’sstudent.For studentswhohavecompletedallcredithourrequirementsandfull—timeenrollmentofthe master'sdegreeandarewritinganddefendingtheirtheses. IMM(TOK)705Immunotoxicology.2(2-0).S.Preq:TOX701.Conceptsinthe studyofadverseeffectsofchemicalsontheimmunesystem,includingallergicresponses, autoimmunityandimmunosuppression.Significanceofimmunotoxiceffectsresulting fromenvironmentalorworkplaceexposure.Roleofimmunotoxicityinriskassessment. IMM(MB)751Immunology.3(3-0).S.Preq:BCH451,ON411,MB351. Introductiontomechanismsofimmunityinmanandanimals.Emphasisoninteractions betweencellsoftheimmunesysteminproductionofimmuneresponsesandthe moleculesincontroloftheseinteractions. IMM(CBS)755'Immunoparasitology12(2—0).S.Alt.yrs.Preq:MB751. Helminthandprotozoa]parasiteimmuneevasionandimmunomodulation;consequences ofparasite-inducedimmunopathogenesis;learningfromfailedattemptstodevelop protectivevaccinesagainstprotozoaandhelminths. IMM(CBS,MB,PHY,PO)756Immunogenetics.3(2-2).F,Alt.yrs.Preq:MB 501CorMB751orConsentofInstructor.Basicconceptsoftheimmunesystem.Genetic basisoftheimmuneresponseincludingimmunoglobulingenetics,major histocompatibilitycomplexesandtheirroleintheimmuneresponse,themolecularbasis oftheimmunesystemandeffectormechanisms.



IMM(PO)757AvianImmunology.2(1-2).F(Oddyrs).Preq:MB751,P0756 orConsentofInstructor.Specificfeaturesoftheavianimmunesystembasedonits organization,functionsandcomparisonwithitsmammaliancounterparts.Laboratory immunologicaltechniquesusingthechickenasananimalmodel. IMM(CBS,MB)783AdvancedImmunology.3(3-0).F.Alt.yrs.Preq:CBS753 orMB751orequivalentorConsentofInstructor.Theontogenyandphylogenyofself andnon-selfrecognition.Emphasisonbasicmechanismsevolvedduringtheevolutionof thespecies.Specialityareassuchasimmunologyofreproductionandgeneticregulation oftheimmuneresponse. IMM795SpecialTopics.F,S. IMM(CBS)807SeminarinVeterinaryMicrobiology/Immunology.[(1—0)FS. Presentationofongoingresearchandcurrenttopicsinmicrobiology. IMM810SpecialTopics.F,S. IMM(CBS)816AdvancedTopicsInImmunologyandBiotechnology.[(1-0). FSSum.Preq:MB'75]orConsentoflnstrztctor.Astudyofselectedtopicsofcurrent interestinimmunology/biotechnology.Anewtopicselectedeachsemestertokeepthe advancedgraduatestudentsuptodateonthemostrecentdevelopmentsinthesefields. IMM820SpecialProblems.17.5. IMM885DoctoralSupervisedTeaching.[-3.ESSztm,Pret].Doctoralstudent Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment.observeandprovidefeedbacktothestudentduringthe teachingassignment.andevaluatethestudentuponcompletionoftheassignment, IMVI890DoctoralPreliminaryExamination.[—9ESPreq,Doctoralstudent Forstudents\\hoarepreparingforandtaking“intentandororalpreliminarye\ams IMM893DoctoralSupervisedResearch.[-9.FS,SI¢NZ,Prat].Doctoralstudtnt InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. IMM895DoctoralDissertationResearch.I9FS,SmnPreq:Doctoralstudent Dissertationresearch. IMM899DoctoralDissertationPreparation.[-3.ESSum.Preq.‘Doctoral student.Forstudentswhohavecompletedallcredithour,full—timeenrollment, preliminaryexamination,andresidencyrequirementsforthedoctoraldegree,andare writinganddefendingtheirdissertations.
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INTEGRATEDMANUFACTURINGSYSTEMSENGINEERING IMS675ManufacturingSystemsEngineeringProject.[-3.ES.Preq:Grad. standinginIMSE;ConsentofInstructor.Individualorteamprojectworkinintegrated manufacturingsystemsengineeringresultinginanengineeringreport.Requiredofall degreecandidatesinIMSEmaster'sprogram.FormsthebasisforIMSEstudent'sfinal oralexamination. IMS680Master'sDirectedStudy.[-3,ES.Preq:GraduateStandinginIMSE, ConsentofInstructor.Independentstudyprovidingopportunityforindividualstudentsto exploretopicsofspecialinterestunderdirectionofamemberoffaculty. IMS685Master'sSupervisedTeaching.1-3.F,S,Sum.Preq.‘Master’sstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment.observeandprovidefeedbacktothestudentduringthe teachingassignment.andevaluatethestudentuponcompletionoftheassignment. IMS690Master'sExamination.16.F,S,Sum.Preq.‘Master'sstudent.Forstudents innonthesismaster'sprogramswhohavecompletedallotherrequirementsofthedegree exceptpreparingforandtakingthefinalmaster5exam. LANDSCAPEARCHITECTURE LAR221IntroductiontoEnvironmentandBehaviorforDesigners.3(3—0). Integrationofbehavioralandcmironmentalsystemsrelatedtodesign.Explorationof humane.ecologicallysounddesignalternatives. LAR222PerceptionandBehaviorforDesigners.3(3-0).Perceptualsystems, linkagesamongthem.andlinkagesbetweenthemandlanguageandcultureasthese affectthedesignprocess. LAR292SpecialTopicsinLandscapeArchitecture.[—3.Preq.Consentof imtruc/or.TopicsofcurrentinterestinLandscapeArchitecture.Nomiallyusedto developnewcourses. LAR400LandscapeArchitectureStudio.6(0—9),Preq.’DF102orwritten approvalofdepartmentheadanddean.Projectscoversmallscaledesign,urban landscapes.communitydesign,andenvironmentalmanagement.Designprocessstressed, includingattentiontoprojectorganization,designsynthesisandrealization. LAR421EnvironmentalCognitionforDesigners.3(3—0).Basiccognitivetheory asaframeworkforexplorationofcognitiveimagery;imagesofself;anddevelopmental imagesofhome,school,neighborhood,andcity,



LAR423ConceptsofSpace.3(3—0).Theroleofspaceanditsrepresentationin designisconsideredagainstanoverviewofconceptsofspacedrawnfrompsychology, anthropology,mathematics,arthistory,andphilosophy. LAR430SitePlanning.3(2-3).Preq:MEA101/110orMEA120/110orSSC200. Technicaloperationsandenvironmentallandscapecontrolsforsitedevelopment.Site analysis,gradinganddrainage,earthwork,horizontalandverticalcontrolforroad alignment.Graphicexercises. LAR433NativePlantsinEnvironmentalDesign.3(2—3).Analysisofnatural processesrelatingtoplantmaterialsnativetothisregion.Plantingdesigntheory.Planting designmethods.Applicationsinalaboratorysetting. LAR443LandscapeHistory.3(3-0).Humanimpactonthelandoverthepast 20,000years:developmentofagriculture,commerceandindustryandtheirrolein changingthefaceoftheearth. LAR444HistoryofLandscapeArchitecture.3(3-0),F.Thehistoryofdesigned landscapes.Environmental,socialandculturalfactorswhichinfluencehumanmade landscapespresentedwithhistoryandartoflandscapearchitecture. LAR445AmericanParks,ParkwaysandEstates.3(3-0).S.Preq,Junior standing.Designandplanningtraditionsofparksandparkways.Philosophicalandsocial motivationforestablishmentofnationalparks.FieldtriptoBiltmoreEstateandBlue RidgeParkway. LAR457LandscapeConstructionMaterials,MethodsandDocumentation.3(2-3) Preq.‘LAR430.Materials,standards,andconstructionmethodsusedtoimplement landscapearchitecturaldesigns.Developmentofconstructiondocuments. LAR465LandscapeArchitectureInternationalStudio.6(6—0).Sum.Preq.‘Junior standingintheSchoolofDesignorequivalentprogramandapprovaloftheInternational StudyAbroadOflice.Definelandscapearchitecturalproblemsanddevelopdesign solutionsinaninternationalsetting.Exercisesandprojectsrelatedtodesign,cultureand thephysicalenvironmentofthehostcountry.Focusonlandscapearchitecture,gardens andurbanismstudiedthroughsketchinganddocumentation,discussion,site investigation,historicalcontext,currentdesignexamplesanddesignapplications. LAR492SpecialTopicsinLandscapeArchitecture.Preq:Consentofinstructor. TopicsofcurrentinterestinLandscapeArchitecture.Normallyusedtodevelopnew courses.'
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LAR494InternshipinLandscapeArchitecture.1-3.F,S,Sum,Preq:Jr.standing inLandscapeArchitecture;3.0GPAorbetter.Supervisedfieldexperienceinlandscape architectureoffice,relateddesignoffice,orgovernmentalagency.Studentsworkinan officeoragencyforupto12hoursperwek.Adailyworkjournalandafinalpaper summarizingtheworkexperiencearerequired. LAR495IndependentStudyinLandscapeArchitecture.1-3.F,S,Sum.Preq:Jr. standinginLandscapeArchitecture3.0GPAorbetter.Individualprojectsinlandscape architecturedevelopedunderthedirectionofafacultymemberonatutorialbasis. LAR500LandscapeDesignStudio.6(0—12).F,S.Preq:Grad.standing. Applicationofinformationandskillsdevelopedincourseworktoenvironmentaldesign problems.Processofsiteselection.activityprogramming,siteplanningandprogram evaluationfollowedemployingcreationofinteractivecommunicationsystemsbetween designer,clientsandusers.Goalsincludedesignofsatisfyingnewlandscapesaswellas conservationanddesignstrategiesforexistingculturallyimportantlandscapesand townscapes. LAR510GraphicsforLandscapeArchitects.3(3—0)Preq'Gradstandingor ConsentofInstructor.Coreq:LAR500orConsentofInstructorAseriesof demonstrationsandexercisestogivestudentsexposuretoandexperiencewith conventionaltechniquesofgraphicrepresentationandpresentation. LAR511CommunityDesignPolicy.3(3—0).SPreq'Grad.standingorConsentof Instructor.Explorationoftheoryandpracticesofsocialpolicyimpactondesigned environmentandusersofthatenvironment.Studyofpubliccommunitydevelopment processstudiedinrelationtobuiltenvironment. LAR512LandscapeResourceManagement.3(14).S.Preq:Consentof Instructor,Laboratorytechniquescourseinmethodologyofanalysisandmanagementof naturalresourcesasrelatedtolandscapearchitecture.Casestudyapproachtomanaged resourcesystemsusingspatialmappingandanalysistechniques. LAR513SocialFactorsAnalysisInSitePlanning.3(21).S.Preq:LAR511or ConsentofInstructor.Explorationofsocialfactors.techniquesandresearchapplications todesignofthelandscape.Interaction.neighborhoodtheoryanduserpreferenceanalysis techniquespresentedthroughdiscussionanddevelopmentofresearchandcasestudies. LAR515AdvancedCommunityDesignandDevelopmentControl.3(1-3).S Preq:LAR511.Advancedworkindesignandapplicationofgovernmentalplanningand developmentcontroltechniquestobuiltenvironments,andimpactofsuchcontrolson designsolutionsatvaryingscales.Emphasisondesignimplicationsofcomplexcontrol systems:developmentrightstransfer,landuseintensityratingsystems.plannedunit developmentregulationsandotherzoningandnon-zoningsiteplanningregulations.



LAR521Values,TheoryandMethods01‘LandscapeArchitecture.3(3-0).F. Preq:Grad.standing.Radicalchangeinprofessionoflandscapearchitectureinthepast decade.Newandemergingrolesforlandscapearchitectincluderegionalanalysis, landscapeassessment,landdevelopment,urbanplanning,recreationplanning,etc. Developmentofcorevaluesandtheoriesfromwhicheachemergedandsurveyofthe techniquesandmethodsoftheirdevelopment. LAR530AdvancedSitePlanning.3(2—2).S.Preq:LAR430.Expansionof fundamentalsiteplanningtechniquesappliedtodevelopmentofdesignproposals includinggrading.utilities.layoutplans.hydrologiccalculations,detailsand specifications. LAR533PlantsandDesign.3(2-2).S.Examinationofthreelandscapetypes: naturallandscapes.landscapesalteredbymananddesignedlandscapes.Investigationof relevantplantmaterialsandplantingdesignprocessesutilizedtorevealnaturalprinciples asbasisforadesigntheoryandmethodology.Courseassignmentsrangefromananalysis ofactualplantmaterialsandlandscapestopreparationofcontractdocuments. LAR551EthicsOfProfessionalPracticeInLandscapeArchitecture.3(3-0).S. Examinationofplaceofprofessionalinsociety.contentsandphilosophiesofvarious professionalcodesofethics.relationshipofthepractitionerwithclients.peersandthe publicinterest.Preparationofproposals,conductasanexpertwitness.officeorganization andcontracts. LAR564ManagementandMarketingTechniquesInCommunityDesign.3(3-0) S.Alt.yrs.Methodsforeffectivemanagementofcommunitydesignprocesses.Emphasis onpersonalmanagementskills.groupprocesstechniques.publicitymaterials.public relationsandmarketingstrategies.Atechnicalassistantshipwithalocal agency/organizationrequired. LAR565InternationalLandscapeArchitectureDesignStudio.6(0—27).Sum Preq:GraduatestandingtheSchoolofDesignorequivalentprogramandapprovalof theInternationalAbroadStudyOflice.Landscapearchitecturalproblemsanddesign solutionininternationalsetting.Exercisesandprojectsrelatedtodesign.cultureand physicalenvironmentofhostcountry.Focusonlandscapearchitecture.gardensand urbanismthroughsketchinganddocumentation.discussion.siteinvestigation.historical context,currentdesignexamplesanddesignapplications. LAR573HistoricPreservation.3(3-0).FPreqGrad.standingandConsentof Instructor.Seminarcoveringlegal.administratne.fiscalandpoliticalaspectsof preservingandconservingbuildings.sites.districts.objectsandlandscapesof architectural.historicalanddesignsignificanceasrelatedtocommunitydesignand planningconsiderations.Subjectstobetreatedincludefederal.stateandlocalstatutesand ordinances;federalandstatecourtdecisionsandadministrativeprocesses.

LAR574LandscapeandTownscapeConservation.3(3—0).S.Preq:LAR511. Examinationoflocal,stateandfederallawaffectingthevisualqualityoflarge-unit naturalandbuiltenvironmentssuchaslandscapesandtownscapes,asexpressedinlocal ordinances,statestatutes,executiveorders,administrativeregulationsandcourt decisions.Emphasisonlegal,administrative,fiscalandgovernmentaltoolsandprocesses formaintainingandenhancingvisualenvironmentalquality. LAR575DevelopmentPlanning.3(3-0).F,S.Preq.‘Grad.standingorConsentof Instructor.Seminarpresentationofconcepts,processesandprinciplesusedindesignand developmentofcommunities.Focusdiscussionsonageneraldevelopmentprocess,the developmentteamandtheroleofdesignerincontextofteam.Discussionofwiderange ofprojecttypes.Relationshipsofpublicregulatorypoliciesandprogramstocommunity designanddevelopmentprocess. LAR(ARC)576CommunityDesign.3(3—0).F.Preq:GraduateStanding.For Master’sstudentinSchoolofDesignorDepartmentofCity&RegionalPlanning(UNC- ChapelHill).Consentofinstructorrequiredfornon-design0rnon-planningstudents. Processesthroughwhichcitizensshapeandmanagebuiltenvironment.Strategic planning,Visioningprocess,communityaction,andmediationwillbediscussedand illustratedwithcasestudyexamplesfromarchitecture,landscapearchitectureand planning.Analysisandassessmentfromcasestudiesofparticipationtechniquessuchas charrette.studycircles,andvisualappraisal. LAR(ARC)577SustainableCommunities.3(1.50-I.50).S.Preq:Graduate Standing.Formaster’sstudentsintheSchoolofDesignorDepartmentofCity& RegionalPlanning(UNC—ChapelHill).Permissionofinstructorrequiredfornon—design ornon-planningstudents.Historicalprecedentsofsustainablecommunities. ExaminationoftheGardenCity,theNewTownsMovement,andtheNewUrbanism. ComparisonofsustainablecommunitiestourbanvisionsofWright,Corbusier,Soleriand others.Virtualcitiesanddigitalcommunities. LAR578EcologicalDesign.3(2-1).F.Preq:GraduateStanding.Master'sstudents intheSchoolofDesignorDepartmentofCity&RegionalPlanning{UNC—ChapelHill). Permissionofinstructorrequiredfornon-designornon-planningstudents.An integrativeapproachtohumanandnaturalsystems.Ecologicalscale,function,spatial structure.andhuman-ecosysteminteractionwillbeexaminedthroughcasestudiesata varietyofscales.Ecologicalconceptswillbelinkedtodesignandplanningprinciples. LAR579HumanUseoftheUrbanLandscape.3(0—3).F.Preq:Graduate Standing.Formaster’sstudentsintheSchoolofDesignorDepartmentofCityand RegionalPlanning(UNC—ChapelHill).Permissionofinstructorrequiredfornon-design ornon-planningstudents.Techniquesfordocumentingandanalyzinguserneedsatsite planningscale.Methodsofintegratinguserneedsintodesignprogrammingindesign andredesignprojects.Communityparticipationmethods.Examplesofbestpracticein designofuser-intensivesettingsinresidential,health.education.andrecreation. PrinciplesofUniversalDesign.Fieldworkoriented.



LAR582SpecialTopicsInLandscapeArchitecture.2-3.ES.Preq:Grad. standing.TopicsofcurrentinteresttoprogramsinSchoolofDesignofferedbyfacultyin theSchool.Subjectsofferedunderthisnumberarenormallyusedtotestanddevelopnew courses. LAR630IndependentStudy.1-6.F,S,Sum.Preq:Grad.standing.Special problemsinvariousaspectsofdesigndevelopedunderdirectionofafacultymemberona tutorialbasis. LAR679FinalProjectStudioInLandscapeArchitecture.2-6.F,S.Preq:LAR 697.Graduatestudentssufficientlypreparedmayundertakeselectedresearch investigations.Aproposalforsuchinvestigationsmustbesubmittedpriortoconsentfor enrollment. LAR685Master'sSupervisedTeaching.[—3.F,S,SumPreq:Master’sstudents, Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. LAR690Master'sExamination.1—6.F,S,Sum.Preq.‘Master’sstudent.Forstudents innonthesismaster'sprogramswhohavecompletedallotherrequirementsofthedegree exceptpreparingforandtakingthefinalmaster'sexam. LAR697FinalResearchProject.0ES.Preq:LAR500studios.Eachstudentin hisorherterminalsemesternotregisteredinanyothercoursesandinconjunctionwith terminalcasestudywillprepareandsubmittohisorhercommitteeapresentationon relevanceofone'sminortodesignprocesswithparticularreferencetoindividual‘scase study. FOREIGNLANGUAGESANDLITERATURES-LATIN LAT101ElementaryLatinI.3(3-0).BeginningcourseinClassicalLatin, emphasizingelementarygrammaticalformandbasicsyntax.Readingsbasedonbrief selectionsfromRomanauthors,includingCiceroandCatullus. LAT102ElementaryLatinII.3(3-0).ContinuationofLatin10].Completionof thestudyofelementarygrammar.ReadingsfromavarietyofLatinauthors,including textsonmythologicalthemes. LAT201IntermediateLatinI.3(3-0).F.Preq.LAT102.IntroductiontoLatin proseandpoetry.Emphasisonincreasedreadingskill.Reviewofgrammarfundamentals andexposuretonewandmorecomplexsyntax.Examinationofculturalsignificanceof readings.
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LAT202IntermediateLatinII..Preq.‘LAT201.LyricpoetryofCatullus andHoraceemphasizingvocabularv,syntax,andtechniquesofLatinverse.Traditions andtheevolutionoflyricpoetryandthesocialroleoftheRomanpoet. LAT(GRK)310ClassicalMythology.3(3-0).GreekandRomanmythology throughthewritingsandartoftheClassicalperiod.Discussionofcreationstories,the majorgodsandheroes.theunderworldandafterlife.Intellectualreligiousand educationalroleofmythandofthemostimportanttheoriesofinterpretationand classification.AllreadingsanddiscussioninEnglish. LOGIC LOG201Logic.3(3-0).Introductiontomethodsofdeducti\einference.Concepts ofinconsistencyandentailment.TruthFunctionalStatementLogicandQuantifierand PredicateLogic.Representationoflogicallysignificantformofstatementsand arguments.Procedurestodiscoverandnotationtowritedownproofs. LOG(MA)335SymbolicLogic..Preq:LOG2010rMA225.Introduction tomodernsymboliclogic;theconceptofproof,mathematicalinduction,recursionand therelationshipbetweenformalandinformaltheories(examples:grouptheory.Peano arithmetic).TheG—‘delTheoremsandthemathematicalstudyoflogic. MANAGEMENT M200MicrocomputerApplicationsforBusinessandAccounting.1(0-2).Preq: OpentoAccounting,BusinessManagement,Economics,andAgriculturalandResource Economicsmajorsonly.Useofmicrocomputersinbusiness.Applicationsandexercises usingoperatingsystem,wordprocessing.andspreadsheetsoftwareforspecificbusiness problems.Integrationofsofiwarepackagestopreparebusinessreports. MATHEMATICS MA100PrecalculusbySelfStudy.3(0—7).Preq:AlgebraI,Enrollmentislimited tostudentswhohavenotreceivedcreditforacalculuscourseorhigheratNCState. Freshmanmayattemptthecoursetwicewhileallotherclassificationsofstudentsmay takethecourseonce.MA100maynotbecountedascredittowardmeetinggraduation requirementsinanycurriculum.Directedselfstudyofprecalculustopicstoprepare studentsforaMathematicsLevelIICAchievementTestinordertoqualifyforplacement intotheappropriatecalculuscourseatNCState.



MA101IntermediateAlgebra.4(5—0).Preq:CreditforMA101isnotallowedif studenthaspriorcreditinanyothermathematicalcourse.AM101maynotbecountedas credittowardmeetinggraduation.PreparationforMA103,MA105,MA107,MA1l1, andMA114.ReviewsmaintopicsfromhighschoolAlgebraIandAlgebraII emphasizingfunctionsandproblemsolving.Otherconceptsandskillscoveredinclude algebraicoperations,factoring,linearequations,graphs.exponents,radicals,complex numbers,quadraticequations,radicalequations,inequalities,systemsofequations, compoundinequalities,absolutevalueinequationsandinequalities. MA103TopicsinContemporaryMathematics.3(3-0).Preq:MA101or equivalentcompletedinhighschool.PrimarilyforstudentsinHumanitiesandSocial Sciences.Illustrationsofcontemporaryusesofmathematics,varyingfromsemesterto semester,frequentlyincludingsetsandlogic,countingprocedures.probability,modular arithmetic,andgametheory. MA105MathematicsofFinance.3(3-0).Preq:MA101orequivalentcompleted inhighschool.Simpleandcompoundinterest,annuitiesandtheirapplicationto amortizationandsinkingfundproblems,installmentbuying.calculationofpremiumsof lifeannuitiesandlifeinsurance. MA107PrecalculusI.3(3-1).Preq.‘PlacementviaAchievementTestorMA10]. CreditisnotallowedforbothMA107andALA11].CreditforMA107doesnotcount towardgraduationforstudentsinEngineering,PAMSDesign,BioandAgEngineering (ScienceProgram),BioSci(alloptions),MathEdu,SciEdu.Textiles.Collegeof illanagement,andBS.degreesinCHASS.Algebraandbasictrigonometry;polynomial, rational,exponential.logarithmicandtrigonometricfunctionsandtheirgraphs. MA108PrecalculusII.3(3-1).Freq:CorbetterinMA107.Creditisnotallowed forbothMA108andMA111.Also,MA108shouldnotbecountedtowardtheGER mathematicalsciencesrequirement.CreditforMA10"doesnotcounttowardgraduation forstudentsinEngineering,PAMS,Design,BioandAgEngineering(ScienceProgram). BioSci(alloptions),MathEdu,SciEdu.Textiles.CollegeofManagement,andBS degreesinCHASS.Algebra.analyticgeometryandtrigonometry;inequalities,conic sections,complexnumbers,sequencesandseries.solvingtriangles,polarcoordinates, andapplications. MA111PrecalculusAlgebraandTrigonometry.3(3-1).Preq.‘Placementvia LevelTwoAchievementTestorW101;CreditisnotallowedforbothAM111and eitherMA107orW108.CreditinMA111doesnotcounttowardgraduationfor studentsinEngr.,Physical&Math.Sci,Design,Biological&Ag.Engr.(Science Program),BiologicalSei.(alloptions),Math.Edu,Forestry,&Textiles.Realnumbers. functionsandtheirgraphs(specialattentiontopolynomial,rational,exponential, logarithmic,andtrigonometricfunctions),analytictrigonometry.
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MA114IntroductiontoFiniteMathematicswithApplications.3(3-0).Preq:ll/M 101orequivalentcompletedinhighschool.Elementarymatrixalgebraincluding arithmeticoperations,inverses,andsystemsofequations;introductiontolinear programmingincludingsimplexmethod;setsandcountingtechniques,elementary probabilityincludingconditionalprobability;Markovchains;applicationsinthe behavioral,managerialandbiologicalsciences.Computeruseforcompletionof assignments. MA121ElementsofCalculus.3(3—0).Preq:MA107or111orplacementvia LevelTwoAchievementTest.CreditisnotallowedinmorethanoneofMA121,131, 141.MA121maynotbesubstitutedforMA131orMA141asacurricularrequirement. Forstudentswhorequireonlyasinglesemesterofcalculus.Emphasisonconceptsand applicationsofcalculus,alongwithbasicskills.Algebrareview,functions,graphs,limits, derivatives,integrals,logarithmicandexponentialfunctions,filnctionsofseveral variables,applicationsinmanagement,applicationsinbiologicalandsocialsciences. MA131CalculusforLifeandManagementSciencesA.3(3-0).F,S,Sum.Preq:C orbetterinMA107orMA1llorplacementviaLevelTwoAchievementTest.Creditnot allowedformorethanoneofMA121,131,and141.Firstorderfinitedifferencemodels; derivativeslimits,powerrule,graphing,andoptimization;exponentialandlogarithmic functions—growthanddecaymodels;integralscomputation,area,totalchange; applicationsinlife,management,andsocialsciences. MA132ComputationalMathematicsforLifeandManagementSciences.[(1-0) S.Preq:CorbetterinMA[21orMA131.Computationalaspectsofcalculusforthelife andmanagementsciences;useofspreadsheetsandacomputeralgebrasystem; applicationstodatamodels,differentialequationmodels,andoptimization. MA141CalculusI.4(4—0).F,S,Sum.Preq.‘MA111withgradeofCorbetteror placementviaLevelTwoAchievementTest.CreditisnotallowedformorethanoneofMA141),131,121.Firstofthreesemestersinacalculussequenceforscienceand engineeringmajors.Functions,graphs,limits,derivatives.rulesofdifferentiation, definiteintegrals,fundamentaltheoremofcalculus,applicationsofderivativesand integrals.Useofcomputationtools. MA(CSC)224AppliedDiscreteMathematics.3(3—0).Preq.‘Programming knowledge,MA14].Formallogic.Methodsofproofincludinginduction.Introductionto grammarsandfinitestatemachines.Recurrencerelationsandasymptoticbehaviorof functions.Setsandcounting.Booleanexpressionsandlogicnetworks.Graphsand relations. MA225FoundationsofAdvancedMathematics.3(3-0).Preq:MA241. Introductiontomathematicalproofwithfocusonpropertiesoftherealnumbersystem. Elementarysymboliclogic,mathematicalinduction,algebraofsets,relations,functions, countability.Algebraicandcompletenesspropertiesofthereals.



MA231CalculusforLifeandManagementSciencesB.3(3-0).Preq:MA[31. MA121isnotanacceptedprerequisiteforMA231.Differentialequations~population growth,flowprocesses,financeandinvestmentmodels,systems;functionsofseveral variables-partialderivatives,optimization,leastsquares,multipleintegrals:Lagrange multipliermethodchainrule,gradient;Taylorpolynomialsandseries;numerical methods. MA241CalculusII.4(3-2).F.S,Sum.Preq.‘MA141withgradeafCorbetter. Secondofthreesemestersinacalculussequenceforscienceandengineeringmajors. Techniquesandapplicationsofintegration,elementarydifferentialequations,sequences. series.powerseries.andTaylor'sTheorem.Useofcomputationaltools. MA242CalculusIII.4(3-2).F.S,Sum.Preq:MA24]withgradeofCorbetter. Thirdofthreesemestersinacalculussequenceforscienceandengineeringmajors. Vectors,vectoralgebra,andvectorfunctions.Functionsofseveralvariables,partial derivatives,gradients.directionalderivatives.maximaandmimima.Multipleintegration. Lineandsurfaceintegrals,Green‘sTheorem,DivergenceTheorems,Stokes'Theorem, andapplications.Useofcomputationaltools. MA293SpecialTopicsinMathematics.Preq.‘ConsentofDepartmentHead. Freshman-sophomorelevelexperimentalcourseofferingsordirectedindividualstudy. MA301IntroductiontoDifferentialEquations.3(3-0).Preq:Creditfor12hours ofcalculus;primarilyintendedfortransferstudentswhosecalculusbackgroundsdonot includeastudyoffirstandsecondorderlineardiflerentialequations.Creditnotallowed ifAM241takenpreviouslyatNCSU.Firstorderdifferentialequationswithapplications; secondorderlineardifferentialequationswithapplicationsinmechanicsandotherareas elementarymatrixalgebra.systemsoflinearequationsandapplications;Laplace transforms;Fourierseries. MA302NumericalApplicationstoDifferentialEquations.1(1-0).Preq:MA 24].Numericalmethodsforapproximatingsolutionsfordifferentialequations,withan emphasisonRunge-Kutta-Fehlbergmethodswithstepsizecontrol.Applicationsto population,economic.orbitalandmechanicalmodels. MA303LinearAnalysis.3(3—0).Preq.‘MA24].Creditnotallowedifcredithas beenobtainedforMA30],341or405.Lineardifferenceequationsoffirstandsecond order,compoundinterestandamortization.Matricesandsystemsoflinearequations, eigenvalues,diagonalization,systemsofdifferenceanddifferentialequations,transform methods,populationproblems.
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MA305ElementaryLinearAlgebra.3(3-0).F,S.Sum.Preq:MA241(with corequisiteMA242)0rMA231andMA132.Coreq.MA242(withprerequisiteMA 241).CreditisnotallowedforbothMA305andMA405Anelementaryintroductionto theessentialsoflinearalgebra.Matricesandsystemsoflinearequations.determinants. euclideanspacesasvectorspaces,lineartransformationsofeuclideanspaces.elementary treatmentofeigenvaluesandeigenvectors,applicationstonumericalsolutionsof equationsandcomputergraphics. MA308CollegeGeometry.3(3—0).Preq:MA225Theaxiomaticapproachto mathematics.Congruencesfortriangles.Parallelpostulateandconsequences.Right triangles.Circles.tangents,chords.Area.Coordinategeometry.Linesandplanesin space.Non-Euclideangeometries. MA314MA314ProbabilitywithApplicationstoElectricalandComputer Engineering.3(3~0).Preq'MA242.Fundamentalsofdiscreteandcontinuous probability:conditionalprobability.independence.randomvariables.densityand distributionfunctions,expectedvalueandvariance.commondiscreteandcontinuous distributions.jointdistributions,andintroductiontosimplestochasticprocesses. Applicationstoelectricalengineering;reliabilityofseriesandparallelcircuits.modelsfor waitingtimephenomena. MA(LOG)335SymbolicLogic.3(3—0).Preq:LOG201orMA225.Introduction tomodernsymboliclogic;theconceptofproof.mathematicalinduction,recursionand therelationshipbetweenformalandinformaltheories(examples:grouptheory.Peano arithmetic).TheG—.delTheoremsandthemathematicalstudyoflogic. MA341AppliedDifferentialEquationsI.3(3-0).F,S.Sum.Preq:MA242or (MA132andMA23]).Creditisnotallowed/0rbothMA301andMA341.Differential equationsandsystemsofdifferentialequations.Methodsforsolvingordinarydifferential equationsincludingLaplacetransforms.phaseplaneanalysis.andnumericalmethods. Matrixtechniquesforsystemsoflinearordinarydifferentialequations. MA351IntroductiontoDiscreteMathematicalModels.3(3-0).Preq:MA224. 231or241.Basicconceptsofdiscretemathematics.includinggraphtheory.Markov chains,gametheory.withemphasisonapplications;problemsandmodelsfromareas suchastrafficflow.genetics,populationgrowth.economics.andecosystemanalysis. MA401AppliedDifferentialEquationsII.3(3-0).Preq:MA341or301.Credit forbothMA401andMA501willnotbegiven.Wave.heatandLaplaceequations. SolutionsbyseparationofvariablesandexpansioninFourierSeriesorotherappropriate orthogonalsets.Sturm-Liouvilleproblems.introductiontomethodsforsolvingsome classicalpartialdifferentialequations.Useofpowerseriesasatoolinsolvingordinary differentialequations.



MA402ComputationalMathematics:Models,MethodsandAnalysis.3(3-0). Preq:FortranorCorPascal,Physics.Introductiontohighperformancecomputingand numericalmodeling.Matrixmodelsandboundaryvalueproblemswithanemphasison heatandmasstransfer.Assessmentsofallapproximationsinthecomputational engineeringandscienceprocess. MA403IntroductiontoModernAlgebra.3(3—0).Preq:MA225orMA(CSC) 224.CreditisnotallowedforbothAM403andAM407.Setsandmappings,equivalence relations,rings,integraldomains.orderedintegraldomains,ringofintegers.Othertopics selectedfromfields,polynomialrings,realandcomplexnumbers,groups,permutation groups.ideals.andquotientrings. MA405IntroductiontoLinearAlgebraandMatrices.3(30).Preq:MA24]. Coreq:M4242.CreditisnotallowedforbothNM305andMA405.Linearequations operationswithmatrices,rowechelonform.determinants.vectorspaces.linear independence,bases,dimension,orthogonality.eigenvalues,reductionofmatricesto diagonalforms.applicationstodifferentialequationsandquadraticforms. MA407IntroductiontoModernAlgebraforMathematicsMajors.3(3-0). Preq:MA225.CreditisnotallowedforbothMA403andAM407.Elementarynumber theory.equivalencerelations,groups.homomorphisms.cosets,Cayley‘sTheorem. symmetricgroups,rings,polynomialrings.quotientfields,principalidealdomains, Euclideandomains. MA408FoundationsofEuclideanGeometry.3(3-0).F,S.Coreq:MA403orMA 40".AnexaminationofEuclideangeometryfromamodernperspective.Theaxiomatic approachwithalternativepossibilitiesexploredusingmodels. MA410TheoryofNumbers.3(30).Preq:Oneyearofcalculus.Arithmetic propertiesofintegers.Congruences.arithmeticfunctions.diophantineequations.Other topicschosenfromquadraticresidues.thequadraticreciprocityLawofGauss,primitive roots,andalgebraicnumberfields. MA414IntroductiontoDifferentialGeometry.3(3-0).S.Preq.‘MA242and/11A 405.Introductiontothegeometryofcurvesinspace.arclength.curvature.andtorsionof curves:introductiontothegeometryofsurfacesinspace;calculusoffunctionson surfaces.c0\ariantderivatives,shapeoperators.metrics.curvaturesofsurfaces. geodesics.holonomyandothergeometricalproperties.Applicationsinthephysical sciencesand/orprojectsusingcomputeralgebra.
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MA(CSC)416IntroductiontoCombinatorics.3(3-0).S,All.Yrs.Preq:AM242 orCSC(AM)224,andproficiencyinaprogramminglanguage.Basicprinciplesof counting:additionandmultiplicationprinciples,generatingfunctions,recursivemethods,inclusion-exclusion,pigeonholeprinciple;basicconceptsofgraphtheory:graphs,digraphs,connectedness,trees;additionaltopicsfrom:Polyatheoryofcounting,Ramseytheory;combinatorialoptimization—matchingandcovering,minimumspanningtrees,minimumdistance.maximumflow;sieves;mobiusinversion;partitions;Gaussian numbersandq-analogues;bijectionsandinvolutions;partiallyorderedsets. MA421IntroductiontoProbability.3(3-0).Preq:MA242orM231.CreditforbothAM42]andMA314isnotallowed.Axiomsofprobability,conditionalprobabilityandindependence.basiccombinatorics,discreteandcontinuousrandomvariables,jointdensitiesandmassfunctions,expectation,central,limittheorem,simplestochastic processes: MA422ActuarialRiskTheory.3(3—0).Preq:AM421orequivalent.Probabilistic modelsforinsurancesystems.Theeconomicsofinsurance,individualandcollectiverisk models,andapplicationsofrisktheory.Utilityofwealthfunctionsappliedtoinsurance decisions,distributionsforinsuranceclaims,andtheruinmodelfortheclaimsprocess. MA425MathematicalAnalysisI.3(3-0).Preq:MA225(MA407desirable).Real numbersystem.functionsandlimits,topologyontherealline,continuity,differentialand integralcalculusforfunctionsofonevariable.Infiniteseries,uniformconvergence. MA426MathematicalAnalysisII.3(3-0).Preq.‘AM425and405.Calculusof severalvariables,topologyinn-dimensions.limits,continuity,differentiability,implicitfunctions.integration. MA(CSC)427IntroductiontoNumericalAnalysisI.3(3-0).Preq.‘AM341or 301andprogramminglanguageefliciency.Theoryandpracticeofcomputationalproceduresincludingapproximationoffunctionsbyinterpolatingpolynomials,numerical differentiationandintegration,andsolutionofordinarydifferentialequationsincludingbothinitialvalueandboundaryvalueproblems.Computerapplicationsandtechniques. MA(CSC)428IntroductiontoNumericalAnalysisII.3(30).Preq:MA405and programminglanguageproficiency.MA(CSC)427isnotaprerequisite.Computational proceduresincludingdirectanditerativesolutionoflinearandnonlinearequations, matricesandeigenvaluecalculations,functionapproximationbyleastsquares,smoothing functions,andminimaxapproximations. MA430MathematicalModelsinthePhysicalSciences.3(3—0).Preq:AM341or 301;andMA405.Applicationofmathematicaltechniquestotopicsinthephysical sciences.Problemsfromsuchareasasconservativeanddissipativedynamics,calculusof variations,controltheory.andcrystallography.



MA432MathematicalModelsinLifeandSocialSciences.3(3-0).Preq:AM301 or341,305or405.,programminglanguageproficiency.Coreq:AM421orST371. Topicsfromdifferentialanddifferenceequations.probability.andmatrixalgebraapplied toformulationandanalysisofmathematicalmodelsinbiologicalandsocialscience(e.g., populationgrowth). MA433HistoryofMathematics.3(3—0).Preq:Oneyearofcalculus.Development ofmathematicalthoughtandevolutionofmathematicalideasexaminedinahistorical setting.Biographicalandhistoricalcontentsupplementedandreinforcedbystudyof techniquesandproceduresusedinearliereras. MA435MajorTopicsintheDevelopmentofMathematics.3(3—0)Preq‘MA 242.Coreq:MA403orAM407orAM425.Greatthemesinmathematics.intheir culturalandhistoricalframeworkfromanadvancedundergraduatemathematical viewpoint.Biographical/mathematicalsnapshotsoffamousmathematicians. MA437ApplicationsofAlgebra.3(30).Preq:AM403or407,AM405.Error correctingcodes,cryptography,crystallography,enumerationtechniques,exactsolutions oflinearequations,andblockdesigns. MA491ReadinginHonorsMathematics.Preq.‘Membershipinhonorsprogram. consentofdepartment.Areading(independentstudy)courseavailableasanelectivefor studentsparticipatinginthemathematicshonorsprogram. MA493SpecialTopicsinMathematics.Preq.‘Consentofdepartment.Directed individualstudyorexperimentalcourseofferings. MA501AdvancedMathematicsForEngineersandScientistsI.3(3-0).F,S,Sum. Preq:AM341.CreditforthiscourseandAM401isnotallowed.Surveyofmathematical methodsforengineersandscientists.OrdinarydifferentialequationsandGreen's functions;partialdifferentialequationsandseparationofvariables;specialfunctions, Fourierseries.Applicationstoengineeringandscience.Notforcreditbymathematics majors. MA502AdvancedMathematicsForEngineersandScientistsII.3(3-0). F,S,Sum.Preq:AM341.AnystudentreceivingcreditforAM502mayreceivecreditfor, atmost,oneofthefollowing:AM405,AM512,AM513.Determinantsandmatrices;line andsurfaceintegrals,integraltheorems;complexintegralsandresidues;distribution functionsofprobability.Notforcreditbymathematicsmajors. MA(OR)504IntroductionToMathematicalProgramming.3(3-0).S.Preq: AM242,AM405.Basicconceptsoflinear,nonlinearanddynamicprogrammingtheory. NotformajorsinORatPh.D.level.
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MA(IE,OR)505LinearProgramming.3(3-0)RSPreq.‘AM405. Mathematicalmethodsappliedtoproblemsofplanning.Linearprogrammingcoveredin detail.Forthosewhodesiringanin-depthanddetailedstudy.Provisionforrigorousand completedevelopmentoftheoreticalandcomputationalaspectsofthistechniqueaswell asadiscussionofanumberofapplications. MA507AnalysisForSecondaryTeachers.3(3—0).F,Sum.All.yrs.Preq:Grad. standing.Acoursetoupdateandbroadensecondaryteacher'scapabilityandpoint-of- viewwithrespecttotopicsinanalysis.Historicaldevelopment.logicalrefinementand applicationsofconceptssuchaslimits.continuity,differentiationandintegration.Maybe takenforgraduatecreditforcertificaterenewalbysecondaryschoolteachers.Credit towardsgraduatedegreemaybeallowedonlyforstudentsinmathematicseducation. MA508GeometryForSecondaryTeachers.3(3-0)SSumAll.YrsPreq:Grad. standing.Topicsingeometryofconcerntosecondaryteachersintheirworkand provisionforbackgroundandenrichment.Variousapproachestostudyofgeometry. includingvectorgeometry.transformationalgeometryandaxiomatics.Coursemaybe takenforgraduatecreditandforcertificaterenewalbysecondaryschoolteachers.Credit towardsagraduatedegreemaybeallowedonlyforstudentsinmathematicseducation. MA509AbstractAlgebraForSecondaryTeachers.3(3-0).F,SumAlt.yrs. Preq.’Grad.standing.Fromadvancedviewpoint.aninvestigationoftopicsinalgebra fromhighschoolcurriculum.Theoryofequations.polynomialrings.rationalfunctions andelementarynumbertheory.Coursemaybetakenforgraduatecreditforcertificate renewalbysecondaryschoolteachers.Credittowardsagraduatedegreemaybeallowed onlyforstudentsinmathematicseducation. MA510SelectedTopicsInMathematicsForSecondaryTeachers.380). S,Sum.Alt.yrs.Preq:Grad.standing.Coverageofvarioustopicsinmathematicsof concerntosecondaryteachers.Topicsselectedfromareassuchasmathematicsof finance,probability,statistics,linearprogrammingandtheoryofgames.intuitive topology,recreationalmath,computersandapplicationsofmathematics.Coursemaybe takenforgraduatecreditforcertificationrenewalbysecondaryschoolteachers.Credit towardsagraduatedegreemaybeallowedonlyforstudentsinmathematicseducation. MA511AdvancedCalculusI.3(3-0).F,S,Sum.Preq:AM301.CreditforbothAM 425andAM511isnotallowed.Fundamentaltheoremsoncontinuousfunctions; convergencetheoryofsequences,seriesandintegrals;theRiemannintegral. MA512AdvancedCalculusII.3(3-0).F,S,Sum.Preq:AM301.Creditfarboth AM426andAM512isnotallowed.Generaltheoremsofpartialdifferentiation;implicit functiontheorems;vectorcalculusin3—space;lineandsurfaceintegrals;classicalintegral theorems.



MA513IntroductionToComplexVariables.3(3—0).F,S,Sum.Preq:MA242. Operationswithcomplexnumbers.derivatives,analyticfunctions,integrals,definitions andpropertiesofelementaryfunctions,multivaluedfunctions.powerseries,residue theoryandapplications,conformalmapping. MA515AnalysisI.0).FS.Preq‘M4426Metricspaces:contractionmapping principle.Tietzeextensiontheorem.Ascoli-Arzelalemma.Bairccategorytheorem. Stone‘Weierstrasstheorem.LPspaces.Banachspaces:linearoperators.Hahn—Banach theorem.openmappingandclosedgraphtheorems.Hilbertspaces:projectiontheorem. Rieszrepresentationtheorem.Lax-Milgramtheorem.completeorthonormalsets. MA518IntroductionToManifoldTheory.3(30)Preq‘MA42601‘MA512 Theoryofdifferentiablemanifold.Definitionsandexamples:tangentvectorsandtangent spaces;mapsbetweenmanifoldssubmanifolds.submersions,immersions.productand quotientmanifolds;cotangentvectorsandcotangentspaces:differentialsforms:vector fieldsonamanifold.integralcurvesandflowsofvectorfields.andLiederivatives; tangentandcotangentbundles. MA520LinearAlgebra.3(3-0).F.Preq:MA405.Vectorspaces.Basesand dimension.Changesofbasis.Lineartransformationsandtheirmatrices.Linear functionals.Simultaneoustriangularizationanddiagonalization.RationalandJordan canonicalforms.Bilinearforms. MA521AbstractAlgebraI.3(30).ES.Preq:MA405andMA407.Groups, normalsubgroups.quotientgroups,Cayley'stheorem,Sylow‘stheorem.Rings.idealsand quotientrings.polynomialrings.Elementsoffieldtheory. MA522ComputerAlgebra.3(3—0).S.Preq.‘MA407orMA521andMA4050r MA520.Basictechniquesandalgorithmsofcomputeralgebra.Integerarithmetic, primalitytestsandfactorizationofintegers.polynomialarithmetic,polynomial factorization.Groebnerbases.integrationinfiniteterms. MA523LinearTransformationsandMatrixTheory.3(3-0).FFreq:MA405. Vectorspaces.lineartransformationsandmatrices.orthogonality.orthogonal transformationswithemphasisonrotationsandreflections.matrixnorms.projectors. leastsquares.generalizedinverses.definitematrices.singularvalues. MA(CSC)530NumericalAnalysisII.3(3-0)Preq‘MA580.Approximationand interpolation.FastFourierTransform.numericaldifferentiationandintegration. numericalsolutionofinitialvalueproblemsforordinarydifferentialequations. MA(E,OR)531DynamicSystemsandMultivariableControlI.3(3—0)F Preq'MA34/.MA405lntromotiontomodeling.analysisandcontrooflineardiscrete- timeandcontinuous-timeLi\iamicalsystems,Statespacerepresentationsandtransfer methods.Controllabiliiyandobservabilit).Realization.Applicationstobiological. chemical.economic.electrical.mechanicalandsociologicalsystems.
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MA532OrdinaryDifferentialEquationsI.3(3-0).F,S.Preq:AAA34].405,425 or51].Coreq:MA426or512.Existenceanduniquenesstheorems.systemsoflinear equations.fundamentalmatrices,matrixexponential.nonlinearsystems,plane autonomoussystems,stabilitytheory. MA534IntroductionToPartialDifferentialEquations.3(3-0).FPreq:MA425 orMA5]],MA34/.Come]MA426or512.Linearfirstorderequations.methodof characteristics.Classificationofsecondorderequations.Solutiontechniquesfortheheat equation.waveequationandLaplace'sequation.Maximumprinciples.Green'sfunctions andfundamentalsolutions. MA535StabilityandTimeOptimalControlOfHereditarySystems.3(3-0)F Preq'MA341,MA4250rMA5]][‘heoryofstabilityandoftimeoptimal:ontroof hereditarysystems.Lyapunovstabilitytheory.timeoptimal.minimumfuelandeffort controlsynthesisofsystems.Applications:spreadofepidemics.growthofglobal economy.automaticsteeringofaircraft.controlofwindtunnels,andofflexible structures. MA537NonlinearDynamicsandChaos.3(3—0).S.Preq.‘MA341andMA405. Usageofcomputerexperimentsfordemonstrationofnonlineardynamicsandchaosand motivationofmathematicaldefinitionsandconcepts.Examplesfromfinanceandecology aswellastraditionalscienceandengineering.Differenceequationsanditerationof functionsasnonlineardynamicalsystems.Fixedpoints,periodicpointsandgeneral orbits.Bifurcationsandtransitiontochaos.Symbolicdynamics.chaos,Sarkovskii's Theorem.Schwarzianderivative,Newton'smethodandfractals. MA544ComputerExperimentsInMathematicalProbability.3(3-0).S.Preq: MA421.Exposureofstudenttopracticeofperformingmathematicalexperimentson computer.withemphasisonprobability.Programminginaninteractivelanguagesuchas APL,MATLABorMathematica.Mathematicaltreatmentofrandomnumbergeneration andapplicationofthesetoolstomathematicaltopicsinMonteCarlomethod.limit theoremsandstochasticprocessesforpurposeofgainingmathematicalinsight. MA(ST)546TheoryOfProbabilityI.3(3-0).FSum.Preq:MA425or511. Axioms.combinatorialanalysis,conditionalprobability.independence,randomvariables, expectation.specialdiscreteandcontinuousdistributions,probabilityandmoment generatingfunctions.centrallimittheorem.lawsoflargenumbers.branchingprocesses, recurrenteVents,randomwalk. MA551IntroductionToTopology.3(3-0).F.Preq:MA426.Settheory, topologicalspaces,metricspaces.continuousfunctions.separation.cardinality properties,productandquotienttopologies.compactness.connectedness.



MA555IntroductionToManifoldTheory.3(3-0).F.Preq:MA426orMA512. Theoryofdifferentiablemanifold.Definitionsandexamples;tangentvectorsandtangent spaces;mapsbetweenmanifoldssubmanifolds,submersions,immersions.productand quotientmanifolds;cotangentvectorsandcotangentspaces;differentialsforms;vector fieldsonamanifold.integralcurvesandflowsofvectorfields,andLiederivatives; tangentandcotangentbundles. MA56]SetTheoryandFoundationsOfMathematics.3(3—0).S.Preq.‘W407. Logicandaxiomaticapproach,theZermelo-Fraenkelaxiomsandothersystems,algebra ofsetsandorderrelatiorsequivalentsoftheAxiomofChoice,one—to—one correspondences.cardinalandordinalnumbers.theContinuumHypothesis. MA(CSC.OR)565GraphTheory.3(3—0).F.Preq.‘CSC224orAM351..Basic conceptsofgraphtheory.including:pathsandconnectivity,EulertoursandHamilton cycles.matchingsandindependence,graphcoloring,planarity,directedgraphsand networkflows.vectorspacesassociatedwithagraph,andapplicationswithemphasison organizingproblemsforcomputersolution. MA(BMA)573Mathematical&ExperimentalModelingofPhysicalProcesses I.3(3-0).FPreq:MA341,MA405,knowledgeofhigh-levelprogramg.lang.In-depth treatmentofcasestudiesinapplicationofmathematicstoproblemscurrentlyunder investigationinindustrialandgovernmentallaboratories.Backgroundinformationfor eachcasestudy;developmentofmathematicalmodels;analyticalandcomputational methodsappropriatetomodels;modelvalidationusingexperimentaldatacollected duringfieldtripstolaboratories.Casestudiesinvolveproblemsinmechanics, thermodynamics,andhydrodynamics. MA(BMA)574Mathematical&ExperimentalModelingofPhysicalProcesses 11.3(3-0).S.Preq:MA341,MA405,knowledgeofhigh-levelprogramg.lang.In-depth treatmentofcasestudiesintheapplicationofmathematicstoproblemscurrentlyunder investigationinindustrialandgovernmentallaboratories.Backgroundinformationfor eachcasestudy;developmentofmathematicalmodels;analyticalandcomputational methodsappropriatetothemodels;modelvalidationusingexperimentaldatacollected duringfieldtripstothelaboratories.Problemsinbiology&electromagnetism. MA(PY)575MathematicalIntroductionToCelestialMechanics.3(3-0).F. Preq:MA301.Centralorbits,N-bodyproblem.3-bodyproblem,Hamilton—Jacobitheory, perturbationtheory,applicationstomotionofcelestialbodies. MA(PY)576OrbitalMechanics.3(3-0).S.Preq.‘MA341,405,knowledgeof elementarymechanicsandcomputerprogramming.Keplerianmotion,iterativesolutions, numericalintegration,differentialcorrectionsandspacenavigation,elementsof probability,leastsquares,sequentialestimation,Kalmanfilter.
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MA(CSC)580NumericalAnalysisI.3(3—0).ES.Preq:MA405;MA425orMA 511;high-levelcomputerlanguage.Algorithmbehaviorandapplicability.Effectof roundofferrors,systemsoflinearequationsanddirectmethods,leastsquaresViaGivens andHouseholdertransformations.stationaryandKryloviterativemethods.theconjugate gradientandGMRESmethods,convergenceofmethod. MA584NumericalSolutionOfPartialDifferentialEquations-Finite DifferenceMethods.3(3-0).F.Preq:MA501;knowledgeofahighlevelprogramming language.Surveyoffinitedifferencemethodsforpartialdifferentialequationsincluding elliptic,parabolicandhyperbolicPDE's.Considerationofbothlinearandnonlinear problems.Theoreticalfoundationsdescribed;however,emphasisonalgorithmdesignand implementation. MA587NumericalSolutionOfPartialDifferentialEquations-FiniteElement Method.3(3-0).S.Preq:MA501;knowledgeofahighlevelprogramminglanguage Introductiontofiniteelementmethod.Applicationstobothlinearandnonlinearelliptic andparabolicpartialdifferentialequations.Theoreticalfoundationsdescribed:however. emphasisonalgorithmdesignandimplementation. MA591SpecialTopics.[—6.ES.Preq:Consentofdepartment. MA676Master'sProject.3(3-0).F,S,Sum.Investigationofsometopicin mathematicstoadeeperandbroaderextentthantypicallydoneinaclassroomsituation. Fortheappliedmathematicsstudentthetopicusuallyconsistsofarealisticapplicationof mathematicstostudent'sminorarea.Awrittenandoralreportontheprojectrequired. MA685Master'sSupervisedTeaching.1-3.F,S,Sum.Preq:Master’sstudents. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment.andevaluatethestudentuponcompletionoftheassignment. MA690Master'sExamination.[-6.F,S,Sum.Preq:Master'sstudent.Forstudents innonthesismaster'sprogramswhohavecompletedallotherrequirementsofthedegree exceptpreparingforandtakingthefinalmaster'sexam. MA693Master'sSupervisedResearch.1-9.F,S,Sum.Preq:Master'sStudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. MA695 Research

Master'sThesisResearch.1-9.F.S,Sum.Preq.‘Master’sStudent.Thesis

MA699Master'sThesisPreparation.13.F,S.Sum.Freq.Master’sStudent. CreditsArrangedForstudentswhohavecompletedallcredithourrequirementsandfull- timeenrollmentforthemaster'sdegreeandarewritinganddefendingtheirthesis.



MA(OR,ST)706NonlinearProgramming.3(3—0).S.Preq:0R(IE,MA)505and MA425orequivalent.Anadvancedmathematicaltreatmentofanalyticalandalgorithmic aspectsoffinitedimensionalnonlinearprogramming.Includinganexaminationof structureandeffectivenessofcomputationalmethodsforunconstrainedandconstrained minimization.Specialattentiondirectedtowardcurrentresearchandrecentdevelopments inthefield. MA(OR)708IntegerProgramming.3(3-0).S.Alt.yrs.Preq.‘MA405,OR (MAJE)505.Coreq:Somefamiliaritywithcomputers(e.g.,CSC112).Generalinteger programmingproblemsandprincipalmethodsofsolvingthem.Emphasisonintuitive presentationofideasunderlyingvariousalgorithmsratherthandetaileddescriptionof computercodes.Studentshavesome“handson"computingexperiencethatshould enablethemtoadaptideaspresentedincoursetointegerprogrammingproblemsthey mayencounter. MA711AnalyticFunctionTheory1.3(3-0).FPreq:MAI426,Rigorous introductiontotheoryoffunctionsofacomplexvariable.Complexplane.functions. Mobiustransformations,exponentialandlogarithmicfunctions.trigonometricfunctions, infiniteseries,integrationinthecomplexplane.Cauchy'stheoremanditsconsequences. MA712AnalyticFunctionTheoryII.3(3-0).S.Preq:MA711Acontinuationof MA611.TaylorandLaurentseries.Theresiduetheorem.theargumentprinciple. harmonicfunctionsandtheDirichletproblem,analyticcontinuationandthemonodromy theorem.entireandmeromorphicfunctions,theWeierstrassproductrepresentationand theMittag-Lefilerpartialfractionrepresentation,specialfunctions,conformalmapping andthePicardtheorem. MA713TechniquesofComplexAnalysis.3(3-0).S.Preq:MA513or711. Applicationsofcomplexanalysistomathematicalproblemsinphysicalscienceinthe settingofpotentialequationandotherpartialdifferentialequations:contourintegrals, specialfunctionsofmathematicalphysicsfromlineintegralpointofview,solutionof problemsinpotentialtheory,asymptoticmethodsincludingWKBandWiener-Hopf techniques. MA715Analysis11.3(3—0).S.Preq:MA515.Integration:Lebesguemeasureand integration,Lebesgue-dominatedconvergenceandmonotoneconvergencetheorems, Fubini'stheorem,extensionofthefundamentaltheoremofcalculus.Banachspaces:Lp spaces,weakconvergence,adjointoperators,compactlinearoperators,Fredholm-Fiesz Schaudertheoryandspectraltheorem. MA716AdvancedFunctionalAnalysis.3(3-0).F.All.yrs.Preq:MA715. Advancedtopicsinfunctionalanalysissuchaslineartopologicalspaces;Banachalgebra, spectraltheoryandabstractmeasuretheoryandintegration.
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MA(OR)719VectorSpaceMethodsinSystemOptimization.3(3-0).F.Preq: MA405,511orequivalent.Introductiontoalgebraicandfunction-analyticconceptsused insystemmodelingandoptimization:vectorspace,linearmappings,spectral decomposition,adjoints,orthogonalprojection,quality,fixedpointsanddifferentials. Emphasisongeometricinsight.Topicsincludeleastsquareoptimizationoflinear systems,minimumnormproblemsinBanachspace,linearizationinHilbertspace, iterativesolutionofsystemequationsandoptimizationproblems.Broadrangeof applicationsinoperationsresearchandsystemengineeringincludingcontroltheory, mathematicalprogramming,econometrics,statisticalestimation,circuittheoryand numericalanalysis. MA720LieAlgebras.3(3-0).S,Preq:MA520,MA521.DefinitionofLiealgebras andexamples.Nilpotent,solvableandsemisimpleLiealgebras.Engel'stheorem,Lie's Theorem,KillingformandCartan'scriterion.Weyl'stheoremoncompletereducibility. Representationsofsl(2,C).RootspacedecompositionofsemisimpleLiealgebras.Root systemandWeylgroup. MA721AbstractAlgebraII.3(3—0).S.Preq:MA521.Fieldextensions,Galois theory,modules,tensorproducts,exteriorproducts. MA723TheoryOfMatricesandApplications.3(3—0).S.Freq:MA520or523. Canonicalforms,functionsofmatrices,variationalmethods,perturbationtheory, numericalmethods,nonnegativematrices,applicationstodifferentialequations,Markov chains. MA(E,OR)731DynamicSystemsandMultivariableControlII.3(3-0).S. Preq:MA53/.Stabilityofequilibriumpointsfornonlinearsystems.Liapunovfunctions. Unconstrainedandconstrainedoptimalcontrolproblems.Pontryagin‘smaximum principleanddynamicprogramming.ComputationwithgradientmethodsandNewton methods,Multidisciplinaryapplications. MA732OrdinaryDifferentialEquationsII.3(3—0).S.Preq.‘MA532.Coreq:AM 515.Existence-uniquenesstheory,periodicsolutions,invariantmanifolds,bifurcations, Fredholm'salternative. MA734PartialDifferentialEquations.3(3-0).S.Preq:MA534.Coreq:MA515. Linearsecondorderparabolic,ellipticandhyperbolicequations.Initialvalueproblems andboundaryvalueproblems.Iterativeandvariationalmethods.Existence,uniqueness andregularity.Nonlinearequationsandsystems. MA735StabilityandTimeOptimalControlofHereditarySystems[1.3(3-0). S.Preq:MA535.Topics:timeoptimalcontroloflineardelaysystems;minimumfuel controlsynthesis;nonlinearcontrollabilitytheory;stabilityoflarge-scalesystemsand applicationstogrowthofthenational/globaleconomy.



MA(ST)746IntroductiontoStochasticProcesses.3(30).S.Preq:MA405and MA(ST)546orST521.MarkovchainsandMarkovprocesses,Poissonprocess.birthand deathprocesses,queuingtheory,renewaltheory.stationaryprocesses,Brownianmotion. MA751Topology.3(3-0).SPreq:MA55/.Separationandcardinalityproperties. countableandsequentialcompactness.compactification.paracompactnessandnormality. metrizationandmetrizabilitytheorems. MA753 fundamental cohomology.

AlgebraicTopology.3(3-0).S,Alt.yrs.Preq‘MA551Homotopy. group.coveringspaces.classificationofsurfaces.homologyand

MA755IntroductiontoRiemannianGeometry.3(30).5,Alt.yrs.Preq:MA 555.Tensoralgebraonvectorspacesandtensorfieldsonmanifolds;Koszulconnections; paralleltransport;torsionandcurvatureofconnections;theBianchiidentities;metric tensorfields;metricandLevi-Civitaconnections;theRiemanniancurvature.Ricciand Einsteintensors.Specialtopics:generalrelativity.embeddingtheory.integrationon manifolds.theGauss~Bonnettheorem.DeRahmcohomology. MA756GeometricalStructuresonFiberBundles.3(3-0)FAlt.yrsPreq:MA 755.Principalfiberbundles.subbundles.associatedbundles;Frobeniustheoryof distributions;theframebundleLMofamanifold.thesolderingl-form.linear connections.curvatureandtorsionformsonLM.theBianchiidentities.reductionof connections;affineframebundleandgeneralizedaffineconnections.Specialtopics: Yang-Millstheory.electro-weaktheory.magneticmonopoles,geometricquantization. MA(IE,OR)766NetworkFlows.3(2-2).SPreq.‘ORUEMA)505orequivalent. Studyofproblemsofflowsinnetworks.Theseproblemsincludethedeterminationof shortestchain,maximalflowandminimalcostflowinnetworks.Relationshipbetween networkflowsandlinearprogrammingdevelopedaswellasproblemswithnonlinear costfunctions,multi—commodityflowsandproblemofnetworksynthesis. MA(BMA,ST)771BiomathematicsI.3(3-0).FPreq'Advancedcalculus, reasonablebackgroundinbiologyorConsentofInstructor.Roleoftheoryconstruction andmodelbuildingindevelopmentofexperimentalscience.Historicaldevelopmentof mathematicaltheoriesandmodelsforgrowthofone-speciespopulations(logisticand off-shoots),includingconsiderationsofagedistributions(matrixmodels,Leslieand Lopez;continuoustheory,renewalequation).Someofthemoreelementarytheorieson thegrowthoforganisms(vonBertalanffyandothers;allometrictheories;culturesgrown inachemostat).Mathematicaltheoriesoftwoandmorespeciessystems(predator-prey, competition.symbosis;leadinguptopresent—dayresearch)anddiscussionofsome similarmodelsforchemicalkinetics.Muchemphasisonscrutinyofbiologicalconcepts aswellasofmathematicalstructureofmodelsinordertouncoverbothweakandstrong pointsofmodelsdiscussed.Mathematicaltreatmentofdifferentialequationsinmodels stressingqualitativeandgraphicalaspects,aswellascertainaspectsofdiscretization. Differenceequationmodels.
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MA(BMA,ST)772BiomathematicsII.3(3—0)SPreq'Ell/IA7"]elementary probabilitytheory.ContinuationoftopicsofBMA771.Somemoreadvanced mathematicaltechniquesconcerningnonlineardifferentialequationsoftypesencountered inBMA77]:severalconceptsofstability.asymptoticdirections.Liapunovfunctions: differenttime-scales.Comparisonofdeterministicandstochasticmodelsforseveral biologicalproblemsincludingbirthanddeathprocesses.Discussionofvariousother applicationsofmathemattcstobiology.somerecentresearch. MA(BMA,OR,ST)773StochasticModeling.3(30).S,Alt.l'rs.Preq.EMA"2 orST(MA)"46.Surveyofmodelingapproachesandanalysismethodsfordatafrom continuousstaterandomprocesses.Emphasisondifferentialanddifferenceequations withnoisyinput.DoobMeyerdecomposnionofprocessintoitssignalandnotse components.Examplesfrombiologicalandph)sicalsciences.andengineering.Student pI‘OJCCI. MA(BMA,OR)774PartialDifferentialEquationModelinginBiology.3(30) S.Preq:BMA771orMA/OR73/,BMA"20rMA401orMA30].Modelingwithand analysisofpartialdifferentialequationsasappliedtorealproblemsinbiology.Review ofdiffusionandconservationlaws.Wavesandpatternformation.Chemotaxisandother formsofcellandorganismmovement.Introductiontosolidandfluid mechanics/dynamics.Introductorynumericalmethods.Scaling.Perturbations. Asymptotics.Cartesian.polarandsphericalgeometries.Casestudies. MA775MathematicalMethodsinthePhysicalSciencesI.3(3—0).PreqMA 405,511andeitherMA40/or301Green'sfunctionsandtub-pointboundaryvalue problems;elementarytheoryofdistributions;generalizedGreen'sfunctions.Finiteand infinitedimensionalinnerproductspaces;Hilbertspaces;completelycontinuous operators;integralequations;theFredholmalternative;eigenfunctionexpansions; applicationstopotentialtheory.NonsingularandsingularSturm-Liouvilleproblems: Weil‘stheorem. MA776MathematicalMethodsinthePhysicalSciencesII.3(3-0)SPreq:MA 775.Distributiontheoryinn-space;Fouriertransforms;partialdifferentialequations. generalizedsolutions.fundamentaisolutions.Cauchyproblem.waveandheatequations. well—setproblems.Laplace'sequations,theDirichletandNeumannproblems.integral equationsofpotentialtheory.Green'sfunctions.Eigenfunctionexpansions. MA(NE)777ExactandApproximateSolutionsinParticleTransportTheory. 3(3-0).S.Preq:MA5010rMA51].Methodofelementarysolutionsusedtosolve exactlybasicproblemsinneutron-transporttheoryandrelatedtopics.Inaddition. developmentandusageofFNmethodtoestablishconciseapproximatesolutionsinthe realmofparticletransporttheory.



MA(ST)778MeasureTheoryandAdvancedProbability.3(3-0).F,S.Preq:MA 426;ST521orM4(ST)546orequivalent.Modernmeasureandintegrationtheoryin abstractspaces.Probabilitymeasures,randomvariables,expectations.Distributionsand characteristicfunctions.Modesofconvergence.Independence.zero—onelaws,lawsof largenumbers,three-seriestheorem.Centrallimitproblem.Conditionalexpectations, martingalesandmartingaleconvergencetheorems. MA(ST)779MeasureTheoryandAdvancedProbability.3(3—0).F,SPreq.‘ST 778.Modernmeasureandintegrationtheoryinabstractspaces.Probabilitymeasures, randomvariables,expectations.Distributionsandcharacteristicfunctions.Modesof convergence.Independence,zero-onelaws,lawsoflargenumbers,three-seriestheorem, Centrallimitproblem.Conditionalexpectations,martingalesandmartingaleconvergence theorems. MA(CSC)780NumericalAnalysisII.3(3-0).S.Preq.‘MA580.Approximation andinterpolation.FastFourierTransform,numericaldifferentiationandintegration, numericalsolutionofinitialvalueproblemsforordinarydifferentialequations. MA782AdvancedNumericalLinearAlgebra.3(3—0).S.Freq:MA580. Mathematicalandnumericalinvestigationofdirect.iterativeandsemi-iterativemethods forsolutionoflinearsystems.Singularalgebraicsystemsandleastsquarescomputations. Methodsforcalculationofeigenvaluesandeigenvectors.Carefulmathematicalanalysis ofthesetechniques. MA(CSC)783ParallelAlgorithmsandScientificComputation.3(3-0).F Preq.‘MA580.MultiprocessingandsupercomputerarchitecturesincludingAlliantFX/8, IBM3090VF—600,CRAYXMP—48,InteliPCSandBBNButterfly.Theimplementation ofstandardnumericallinearalgebraalgorithmsonvectorandmultiprocessingcomputers. Portabilityofcodesfromonecomputertoanother.Typicalapplicationstoscienceand engineering. MA784NonlinearEquationsandUnconstrainedOptimization.3(30).S,Alt. yrs.Preq:MA580.Newton'smethodandQuasi-Newtonmethodsfornonlinear equationsandoptimizationproblems,globallyconvergentextensions,methodsforsparse problems,applicationstodifferentialequations.integralequationsandgeneral minimizationproblems.Methodsappropriateforboundaryvalueproblems. MA785NumericalSolutionofOrdinaryDifferentialEquations.3(3-0).S.Preq.’ MA511or512.Numericalmethodsforinitialvalueproblemsincludingpredictor- corrector.Runge—Kutta.hybridandextrapolationmethods;stiffsystems;shooting methodsfortwo-pointboundaryvalueproblems;weak,absoluteandrelativestability results.

190

MA788NumericalNonlinearPartialDifferentialEquations.3(3-0).S,Alt.yrs. Preq:MA405or520andAAA501or534;knowledgeofahighlevelprogramming language.Nonlineardiscreteequations;Newtonandmonotonemethodsfornonlinear equations;computationalalgorithmsandapplications;finitedifferencemethod- convergence,stabilityanderrorestimates;multiplicityofsolutionsandbifurcation; asymptoticbehaviorofsolutions;andcoupledsystemsofequations. MA(IE,OR)790AdvancedSpecialTopicsSystemOptimization.[-3.ES. Advancedtopicsinsomephaseofsystemoptimizationusingtraditionalcourseformat. Identificationofvariousspecifictopicsandprerequistiesforeachsectionfromtermto term. MA791SpecialTopicsInRealAnalysis.[-6.ES. MA792SpecialTopicsInAlgebra.1—6.F,S. MA793SpecialTopicsInDifferentialEquations.1-6. MA795SpecialTopicsInTopology.1-6. MA796SpecialTopicsInCombinatorialAnalysis.[-6, MA797SpecialTopicsInAppliedMathematics. MA798SpecialTopicsInNumericalAnalysis.1-6. MA(IE,OR)812SpecialTopicsInMathematicalProgramming.S.Alt.yrs. Preq:IE(MA,0R)505.Studyofspecialadvancedtopicsinareaofmathematical programming.Discussionofnewtechniquesandcurrentresearchinthisarea.Thefaculty responsibleforthiscourseselectareastobecoveredduringsemesteraccordingtotheir preferenceandinterest.Thiscoursenotnecessarilytaughtbyanindividualfaculty memberbutcan,onoccasion,bejointeffortofseveralfacultymembersfromthis universityaswellasvisitingfacultyfromotherinstitutions.Todate,acourseofTheory ofNetworksandanotheronIntegerProgrammingofferedundertheumbrellaofthis course.Anticipationthatthesetwotopicswillberepeatedinfuturetogetherwithother topics. MA(IE,OR)816AdvancedSpecialTopicsSystemOptimization.[-3.ES. Advancedtopicsinsomephaseofsystemoptimization.Identificationofvariousspecific topicsandprerequisiteforeachsectionfromtermtoterm. MA885DoctoralSupervisedTeaching.1—3.F,S,Sum.Preq:DoctoralStudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment.



MA890DoctoralPreliminaryExamination.1-9.ESSum.Preq.‘Doctoral Student.Forstudentswhoarepreparingforandtakingwrittenand/ororalpreliminary exams. MA893DoctoralSupervisedResearch.[-9.F,S,Sum.Preq‘DoctoralStudent InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. MA895DoctoralDissertationResearch.[-9ESSum.Preq.DoctoralStudent. DissertationResearch MA899DoctoralDissertationPreparation.[-3F,S,Sum.Preq:DoctoralStudent Forstudentswhohavecompletedallcredithourrequirements.full—timeenrollment, preliminaryexamination,andresidencyrequirementsforthedoctoraldegree,andare writinganddefendingtheirdissertations. MECHANICALANDAEROSPACEENGINEERING MAE206EngineeringStatics.3(3-0).Preq:PY205.Coreq.’MA242.Basic conceptsofforcesinequilibrium.Distributedforces,frictionalforces.Inertialproperties. Applicationtomachines,structures,andsystems. MAE208EngineeringDynamics.3(3-0).Preq.‘MAE206withagradeofCor better,MA242.Kinematicsandkineticsofparticlesinrectangular,cylindrical,and curvilinearcoordinatesystems;energyandmomentummethodsforparticles;kineticsof systemsofparticles;kinematicsandkineticsofrigidbodiesintwoandthreedimensions; motionrelativetorotatingcoordinatesystems. MAE261AerospaceVehiclePerformance.3(3—0).Preq:CSC112,MA241,PY 205.Introductiontotheproblemofperformanceanalysisinaerospaceengineering. Aircraftperformanceingliding,climbing,level,andturningflight.Calculationofvehicle take-offandlandingdistance,rangeandendurance.Elementaryperformancedesign problems. MAE301EngineeringThermodynamicsI.3(3-0).Preq:MA242,PY208or202. Introductiontotheconceptofenergyandthelawsgoverningthetransfersand transformationsofenergy.EmphasisonthermodynamicpropertiesandtheFirstand SecondLawanalysisofsystemsandcontrolvolumes.Integrationoftheseconceptsinto theanalysisofbasicpowercyclesisintroduced.
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MAE302EngineeringThermodynamicsII.3(30)Preq.CorbetterinMAE301 andCSC112ContinuationofEngineeringThermodynamicsIwithemphasisonthe analysisofpowerandrefrigerationcyclesandtheapplicationofbasicprinciplesto engineeringproblemswithsystemsinvolvingmixturesofidealgases.psychrometrics. nonidealgases.chemicalreactions,combustion,chemicalequilibriumcycleanalysis.and one-dimensionalcompressibleflow. MAE305MechanicalEngineeringLaboratoryI.1(0—3).Preq.Jamarstandingin ME.Theoryandpracticeofmeasurementandexperimentaldatacollection.Laboratory evaluationanddemonstrationofcomponentsofthegeneralizedmeasurementS)stemand theireffectsonthefinalresult.Applicationsofbasicmethodsofdataanalysisaswellas basicinstrumentationforsensing,conditioninganddisplayingexperimentalqualities. (Instructionandpracticeintechnicalreportwriting.) MAE306MechanicalEngineeringLaboratoryII.[(0-3).Preq.MAE305 ContinuationofMAE305intospecifictypesofmeasurements.Studentsevaluateand comparedifferenttypesofinstrumentationformeasuringthesamephysicalquantityon thebasisofcost,timerequired,accuracy,etc.(Oralandwrittenpresentationoftechnical material). MAE308FluidMechanics.3(3-0).Preq:MA242;MAE208withagradeofCor betterorCE215orCE213;CSC112.Coreq.‘MA341,MAE301.Developmentofthe basicequationsoffluidmechanicsingeneralandspecializedform.Applicationtoa varietyoftopicsincludingfluidstatics;inviscid,incompressiblefluidflow;designof Fluiddynamicsystem. MAE310ConductionandRadiationHeatTransfer.3(3-0).Freq:CSC112,MA 341,CorbetterinMAE301.Analysisofsteadystateandtransientoneand multidimensionalheattransferbyconduction,employingbothanalyticalmethodsand numericaltechniques.Heattransferbythemechanismofradiation. MAE314SolidMechanics.3(3-0).Preq:MAE206withagradeofCorbetter,MA 242.Coreq:MAT201.Conceptsandtheoriesofinternalforce,stress,strain,andstrength ofstructuralelementunderstaticloadingconditions.Constitutivebehaviorforlinear elasticstructures.Deflectionandstressanalysisproceduresforbars.beams,andshafis. Introductiontomatrixanalysisofstructures. MAE315DynamicsofMachines.3(3-0).Preq.’MAE208withagradeofCor better,CSC112theanalysisanddesignofmachineandmechanicalcomponents.Coreq: MA341,"andaME,AEmajor.Applicationofdynamicstotheanalysisanddesignof machineandmechanicalcomponents.Motionsresultingfromappliedloads,andthe forcesrequiredtoproducespecifiedmotions.Introductiontomechanicalvibration.free andforcedresponseofdiscreteandcontinuoussystems.



MAE316StrengthofMechanicalComponents.3(3—0).Preq:MAE314wi/ha gradeofCorbetter,CSC112.Coreq.‘AM341;andaME,AE,NEmajor.Analysisand designofmechanicalcomponentsbasedondeflection,material,staticstrengthand fatiguerequirements.Typicalcomponentsincludebeams,shafis,pressurevesselsand boltedandweldedjoints.Classicalandmodernanalysisanddesigntechniques. Computeranalysisusingthefiniteelementmethod.Materialandmanufacturing considerationsindesign. MAE355AerodynamicsI.3(3-0).Preq:AME261,MA341.Fundamentalsof perfectfluidtheorywithapplicationstoincompressibleflowsoverairfoils,wings.and flightvehicleconfigurations. MAE356AerodynamicsII.3(3-0).Preq:MAE353andagradeofCorbet/erin MAE301.Conceptsofthermodynamics,compressiblefluidflow.andshockwaveswith applicationtocomputingtheaerodynamiccharacteristicsofairfoils.wingsandflight configurationsathighspeed. MAE357ExperimentalAerodynamicsI.1(0-3).Preq.‘MAE261,MA341.Coreq: AME355.Subsonicwindtunnel.instrumentation.dataacquisitiontechniques.technical reportpreparation.Experimentsinvolvepressureandforce/momentmeasurementsof variousaerospacevehiclecomponentswithsupplementalflowvisualization. MAE358ExperimentalAerodynamicsll.1(0—3).Preq:MAE357.Carer]:MAE 356.Advancedstabilityandcontrolexperimentsinthesubsonicwindtunnelandexternal compressibleflowexperimentsinthesupersonicwindtunnel. MAE365PropulsionI.3(3—0).Preq‘MAE355andagradeofCorbetterinMAE 301.Onedimensionalinternalflowofcompressiblefluidsincluding:isentropicflow. normalshocks.flowwithfriction.simpleheataddition.Applicationstoair-breathing aircraftpropulsionsystemsandoverallperformanceofair-breathingengines. MAE371AerospaceStructures1.3(3-0).Preq:MAE261,MAE314withagrade ofCorbetter.DeterminationofappropriateanalysistechniquesforAerospace Structures.Introductionofgoverningequationsandselectedsolutionsfortypical structures.Useoftheseconceptsinthedesignofarepresentativestructuralcomponent. MAE403AirConditioning.3(3-0).S.Preq.AME302,AME310AME308 Designofacompleteairconditioningsystemforabuilding.Introduction,Design Objectives-BuildingDescription,ReviewofPsychrometricsandAirConditioning Processes,CoolingandHeatingLoadCalculation.SpaceAirdiffusion.DuctLay-outand Design,EquipmentSelection.PipeSizing.Life»cycleCostAnalysis. MAE404Refrigeration.3(30).Preq:MAE302.Thermodynamicanalysisofthe vaporcompressioncycle;optimizationofmultipleevaporatorandmultiplecompressor systems;commercialrefrigerationloadcalculations;desirablepropertiesofrefrigerants andbrines,pipingarrangementandsizing.
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MAE405MechanicalEngineeringLaboratoryIII.1(0-3).Preq:AME306.Final undergraduatecourseinmechanicalengineeringlaboratorysequence.Experimentalinvestigationofmeasurementproblemsinvolvingtypicalmechanicalengineeringequipmentsystems.Designandapplicationofameasurementsystemtoaspecificproblem. MAE406EnergyConservationinIndustry.3(3—0).F.Preq.‘AME302,AME310,IE311.Applicationofenergyconservationprinciplestoabroadrangeofindustrial situationswithemphasisontypicalequipmentencounteredaswellastheeffectofrecent environmentalregulations.Topicscoveredinclude:steamgenerators,pollutioncontrol, workminimization,heatrecovery,steamtraps,industrialventilation,electricalenergy management,andeconomics.Fieldtriptoconducttestsandevaluateoperationatthree NCSUsteamplants. MAE407SteamandGasTurbines.3(3—0).Preq:AME302;AME308orAME 355.Fundamentalanalysisofthetheoryanddesignofturbomachineryflowpassages;controlandperformanceofturbomachinery;gas-turbineengineprocesses. MAE408InternalCombustionEngineFundamentals.3(3—0).Preq.‘AME302. Fundamentalscommontointernalcombustionenginecyclesofoperation.Ottoengine:carburetion,combustion.knock,exhaustemissionsandenginecharacteristics.Diesel engine:fuelmetering,combustion,knock.andperformance.Conventionalandalternative fuelsusedininternalcombustionengines. MAE410ConvectiveHeatTransferandFluidFlow.3(3—0).Preq.‘AME301,AME308.Carer]:MAE310.Integrationofprinciplesandconceptsofthermodynamics,fluidmechanics,andheattransfertothedevelopmentofpracticalconvectiveheat transferandmasstransportrelationsrelevanttomechanicalengineering.Typicalapplicationsincludeboilers.condensers,piping,pumps,andheatexchangers. MAE411MachineComponentDesign.380).Preq:AME315,AME316. Applicationoftheprinciplesofsolidmechanicsandmaterialsciencetotheanalysisand designofspecificmachinecomponentsincludingscrews,bearings,gears,transmission devices,brakes.clutches,couplings,flywheels,cams.etc. MAE412AnalysisandDesignofEnergySystems.3(3-0).Preq:AME302,AME 310andseniorstandinginAME.Coreq:MAE410.Applicationsofthermodynamics, fluidmechanics,andheattransfertoenergysystemswithemphasisondesignand computermodeling.Analysesofcompressibleflowandcombustion.Designofheat exchangersandotherpowersystemcomponents.Economicanalysesanddesign optimization.Operatingcharacteristicsofgasturbines,dieselengines,andcentralpower stations.Environmentalimpactofpowergeneration.Nuclearfuelsandnuclearplant components.



MAE415AnalysisforMechanicalEngineeringDesign.3(3-0).Preq:AME302, 308,310,315,316,ECE331,andseniorstandinginME.Integrationofthephysical sciences,mathematics,andengineeringtosolvereal-worlddesignproblems.Emphasis onopen-endedproblemswhichcontainsuperfluousinformationand/orinsufficientdata. Solutiontechniquesfocusonproblemdefinition,reductiontoasolvablesystem,and developmentofadesignresponse.Formalwrittencommunicationofresults. MAE416MechanicalEngineeringDesign.4(3-2).Preq:MAE415.Applicationof engineeringprinciplestodesignandconstructionofaprototypebyateamofstudentsin responsetoaspecificneed.Emphasisonthedesignprocess:problemdefinition, establishmentofobjectives,generationofalternatives,preliminarydesign,detailed design,fabricationandtestingoftheprototypeintheshop.Oralandwrittenreportofthe project. MAE421DesignofSolarThermalSystems.3(3—0).Preq:MAE308,MAE310. Coreq:MAE410.Analysisanddesignofactiveandpassivesolarthermalsystemsfor residentialandsmallcommercialbuildings.Solarinsolation,flatplatecollectors,thermal storage,heatexchanges,controls,design,performancecalculations,economics.Site evaluation,shading,suncharts,typesofpassivesystems.Heatingloadanalysis. Overviewofphotovoltaics.On-siteevaluationofNCSUSolarHouse. MAE435PrinciplesofAutomaticControl.3(3—0).Preq:MA341.Studyoflinear feedbackcontrolsystemsusingtransferfunctions.Transientandsteadystateresponses. Stabilityanddynamicanalysesusingtimeresponseandfrequencyresponsetechniques. Compensationmethods.Classicalcontroltheorytechniquesfordeterminationand modificationofthedynamicresponseofasystem.Synthesisanddesignapplicationsto typicalmechanicalengineeringcontrolsystems.Introductiontomoderncontroltheory. MAE442AutomotiveEngineering.3(3—0).Preq:SeniorinMAE.Fundamental aspectsofautomotiveengineering.Examinesvariousautomotivesystems(engine, brakes,etc.)aswellastheirinteractionsinsuchareasassafetyandperformance.Current practicesanddevelopmentforthefuture. MAE452AerodynamicsofV/STOLVehicles.3(3-0).Preq:MAE356. Introductiontotheaerodynamicsandperformanceofverticalandshorttake-offand landingvehicles.Aerodynamicsofpropellersandrotors.Highlifldevices. MAE453IntroductiontoSpaceFlight.3(3-0).Preq.’PY205;MA341orMA303. Fundamentalaspectsofspaceflightincludinglaunchvehicleperformanceanddesign, spacecraftcharacteristics,two-bodyorbitalmechanics,earthsatellites,interplanetary trajectories,atmosphericentry,andatmosphericheating. MAE455BoundaryLayerTheory.3(3-0).Preq:MAE355.Introductiontothe Navier-StokesEquationsandboundarylayerapproximationsforincompressibleflow. Calculationtechniquesforlaminarandturbulentboundarylayerparameterswhichaffect lift,drag,andheattransferonaerospacevehicles.Discussionsofcompressibleflows.
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MAE456ComputationalMethodsinAerodynamics.3(3-0).Preq:MAE356. Coreq:MAE455.Introductiontocomputationalmethodsforsolvingexactfluid equations.Emphasisondevelopmentofthefundamentalsoffinitedifferencemethods andtheirapplicationtoviscousandinviscidflows. MAE461Dynamics&Controls.3(3-0).Preq:MA341,MAE208withagradeof Corbetter.Dynamicsandlinearfeedbackcontrolofaerospaceandmechanicalsystems. Conceptsfromlinearsystemtheory,kinematics,particledynamics,first-andsecond- ordersystems,systemdynamics,vibrations,andcomputationaltechniques.Feedback controlbyroot-locus,Nyquist,Bodeplots,servo-mechanisms,gainandphasemargin, andcompensation.Controlsystemdesignemphasized. MAE462FlightVehicleStabilityandControl.3(3-0).Preq:MAE261,461. Longitudinal,directionalandlateralstaticstabilityandcontrolofaerospacevehicles. Lineralizeddynamicanalysisofthemotionofasixdegree-of-freedomflightvehiclein responsetocontrolinputsanddisturbancethroughuseofthetransferfunctionconcept. Controlofstaticanddynamicbehaviorbyvehicledesign(stabilityderivatives)and/or flightcontrolsystems. MAE465PropulsionII.3(3-0).Preq:MAE365.Performanceanalysisanddesign ofcomponentsandcompleteair-breathingpropulsionsystems. MAE466ExperimentalAerodynamicsIII.1(0-3).Preq:MAE358.Coreq:MAE 455,MAE475.Laboratoryexperimentsininternalcompressibleflowandboundary layersinconjunctionwithMAE455andMAE475.Topicsincludenozzleflows, constantareaductflows,component/overallperformanceofagasturbine,andboundary layeranalysis. MAE469ControlsLaboratory.[(0-2).Coreq:MAE461,orMAE435.Laboratory experimentsdemonstratetheessentialfeaturesofclassicalandmoderncontroltheoryfor single-inputandsingle-outputsystems. MAE472AerospaceStructuresII.3(3-0).Preq:ME371.Acontinuationof MAE371;deflectionofstructures,indeterminatestructures,minimumweightdesign fatigueanalysisanduseofmatrixmethodsinstructuralanalysis.Selectionofmaterials foraircraftconstructionbasedonmechanical,physical,andchemicalproperties. MAE473AerospaceVehicleStructuresIILab.1(0-3).Preq:MAE371.Coreq: MAE472.Demonstrationandapplicationoftheconceptsthathavebeenpresentedin MAE371andMAE472.Fabricationtechniquesandthedesignandconstructionofa structuralcomponentwillbeemphasized.



MAE475PropulsionI.3(3-0).Preq:MAE356andMAE301.One-dimensional, internal,compressibleflowincluding:isentropicflow,normalshocks,flowwithfriction andsimpleheataddition.Applicationstoair—breathingaircraftpropulsionsystems. Performance,analysisanddesignofcomponentsandoverallperformanceofair— breathingengines. MAE478AerospaceVehicleDesignI.2(1-3).Preq:MAE356,472.Coreq:MAE 462,465.AvailableonlytoseniorsintheAerospaceEngineeringCurriculum.A synthesisofpreviouslyacquiredtheoreticalandempiricalknowledgeandapplicationto thedesignofpracticalaerospacevehiclesystems. MAE479AerospaceVehicleDesignII.3(1-6).Preq:MAE478.Acontinuationof MAE478.Designsarerefinedandthevehiclesconstructedandinstrumentedbythe students.AflighttestprogramisdesignedandcarriedoutincooperationwithMAE525 students. MAE495SpecialTopicsinMechanicalandAerospaceEngineering.1-3.Preq: Consentofinstructor.OfferedasneededtopresentneworspecialMAEsubjectmatter. MAE503AdvancedPowerPlants.3(30).F.Preq:MAE412.Criticalanalysisof energybalanceofthermalpowerplants,thermodynamicsandeconomicevaluationof alternateschemesofdevelopment;studyofrecentdevelopmentinproductionofpower. MAE510EffectsofNoiseandVibrationonMan.3(3—0).F.Preq:MA301.Study ofeffectsofnoiseandvibrationanddesigncriteriaavailabletoestablishacceptabilityof environments.Studyofauditoryandnon-auditoryresponsetonoiseandmodelsavailable forpredictingresponses.Presentationofguidelinesfordesigningequipmentand environmentstomeetexistingANSI.ISO,ASTMandHVACstandards.Practical experienceinusingnoise-vibrationequipment. MAE514NoiseandVibrationControl.3(3-0).S.Preq:AIME315.Discussionof noiseandvibrationdesigncriteria.Presentationofnoiseandvibrationsurveyprocedures. Discussionofnoiseandvibrationcontrolmodel.Reviewofmostcommonequipment noisesourcesandwaystoachieveadequatecontrol.Topicsincluderoomacoustics. acousticsofwalls,enclosures,vibrationisolationanduseofscalemodels. MAE517InstrumentationinSoundandVibrationEngineering.3(3-0).S.Preq: ECE331.Coreq.‘MAE713.Apresentationofmeasurementtechniquesandtheoryand operationoftransducersandamplifiers.Introductiontosignalanalysistechniquessuchas powerspectraldensityandcorrelation.
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MAE524PrinciplesofMechantronicControl.3(3—0).F.Preq:ME315. Principlesofmechantroniccontrolbeginningwithsingleandtwo—degreeoffreedom systems.Linearfeedback,disturbancerejection,stateestimation,andfiltering. Applicationstocivil,robotic,automotive,aircraft,spacesystems.“Handson” experimentsinlinearfeedbackcontrolandfiltering. MAE(WPS)534MechantronicsDesign.3(2-2).F.Preq:Structured ProgrammingExperience,Senior/GraduateStandinginWPS/lllAEorPermissionof 1nstructor..PrinciplesofMechatronicsDesign,reviewoflogicgates,microprocessor architecture,sensorsandactuators,A/DandD/Aconversiontechniques,real-timemulti- taskingprogrammingconcepts,directdigitalcontrolimplementation.“Hands-on” experiencethroughseverallaboratoryassignmentsandfinalteamproject. MAE540AdvancedAirConditioningDesign.3(3-0).S.Preq:MAE403,404. Psychrometricprocessrepresentations.Heatingandcoolingcoildesign.Heatpump design.Airwasherdesign.Directcontactheatandmasstransfersystems.Ventilation requirements,airdilutioncalculations.Coolingloadcalculations;CLTD,CLFand transferfunctionsmethods.Roomairdistribution. MAE545MetrologyForPrecisionManufacturing.3(2-1).S.Preq:Sr.statusin MAEorBSinothercurriculum.Foundationsofdimensionalmetrologyanderror analysisasappliedtoaccuracyandrepeatabilityinmachinedesign.Plane,length,angle, androundnessmetrology.Designofprecisionsystems,Abbe'principle,erroranalysis, measurement,andcompensation.Precisioninstrumentsandoperatingprinciples.Hands- onexperiencewithmeasurementinstrumentsandtechniques. MAE586ProjectWorkInMechanicalEngineering.1—6.F,S.Individualorsmall groupinvestigationofaproblemstemmingfromamutualstudent-facultyinterest. Emphasisonprovidingasituationforexploitingstudentcuriosity. MAE589SpecialTopicsInMechanicalEngineering.3(3—0).F,S.Preq:Advanced undergrad.orgrad.standing.Facultyandstudentdiscussionsofspecialtopicsin mechanicalengineering. MAE601Seminar.[(1-0)S.Preq:MAE701.Analysisandestablishmentof conclusionsofclassicalthermodynamicsfromthemicroscopicviewpoint.Topics include:ensemblemethods,partitionfunctions,translational,rotationalandvibrational energymodesofanidealgas.chemicalequilibrium,imperfectgases,densefluids, critical-pointtheories,meanfreepathconcepts,Boltzmannequation,hydrodynamic equationsfromkinetictheoryandpropertiesofdisorderedcompositemedia. MAE685Master'sSupervisedTeaching.13.F,S,Sum.Preq:Master’sstudents. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment.



MAE690Master'sExamination.1—6.F,S,Sum.Preq.‘Master’sstudent.Forstudents innonthesismaster'sprogramswhohavecompletedallotherrequirementsofthedegree exceptpreparingforandtakingthefinalmaster'sexam. MAE693Master'sSupervisedResearch.1-9.F,S,Sum.Preq:Master’sStudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. MAE695 Research

Master'sThesisResearch.1-9.F,S,Sum.Preq:Master’sStudent.Thesis

MAE699MechanicalEngineeringResearch.1-3.F,S.Preq.’Grad.standingin mechanicalengineering,consentofadviser.Individualresearchinthefieldof mechanicalengineering. MAE701AdvancedEngineeringThermodynamics.3(3—0).FPreq.’tl/LAE302, M440]orMA51].Classicalthermodynamicsofageneralreactivesystem;conservation ofenergyandprinciplesofincreaseofentropy;fundamentalrelationofthermodynamics; Legendretransformations;phasetransitionsandcriticalphenomena;equilibriumand stabilitycriteriaindifferentrepresentation;irreversiblethermodynamics.Introductionto statisticalthermodynamics. MAE702StatisticalThermodynamics.3(3-0).S.Freq."MAE701.Analysisand establishmentofconclusionsofclassicalthermodynamicsfromthemicroscopic viewpoint.Topicsinclude:ensemblemethods.partitionfunctions.translational.rotational andvibrationalenergymodesofanidealgas,chemicalequilibrium.imperfectgases, densefluids,critical—pointtheories,meanfreepathconcepts.Boltzmannequation. hydrodynamicequationsfromkinetictheoryandpropertiesofdisorderedcomposite media. MAE703DynamicsofInternalFluidFlow.3(3-0).F.Preq:MAE356orMAE 308.Ageneraldevelopmentofgoverningequationsoffluidmotionwithsubsequent restrictiontoincompressibleflow.ExactandapproximatesolutionsofNavier-Stokes equationsforinternallaminarflowandelementaryboundarylayertheory.Applications include:hydrodynamiclubrication,converging-divergingchannelflows,entranceflows andturbulentinternalflow. MAE704FluidDynamicsofCombustion1.3(3-0).F.Preq:MAE301,MAE355 0rMAE308.Gas-phasethermochemistryincludingchemicalequilibriumand introductorychemicalkinetics.Homogeneousreactionphenomena.Subsonicand supersoniccombustionwavesinpremixedreactants(deflagrationanddetonation). Effectsofturbulence.Introductiontodiffusionflametheory.
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MAE705FluidDynamicsofCombustionII.3(3-0).S.Preq:MAE704.Advanced theoryofdetonationanddeflagration.Ignitioncriteria.Directinitiationofdetonation includingblast-wavetheory.Transitionfromdeflagrationtodetonation.Combustion wavestructureandstability.Liquiddropletandsolidparticlecombustion. MAE706HeatTransferTheoryandApplications.3(3-0).F.Preq:MAE410or equivalent.Developmentofbasicequationsforsteadyandtransientheatandmass transferprocesses.Emphasisonapplicationofbasicequationstoengineeringproblemsin areasofconduction,convection,masstransferandthermalradiation. MAE707AdvancedConductiveHeatTransfer.3(30).S.Preq.‘MAE706orMA 50].Comprehensive,unifiedtreatmentofmethodologiesforsolvingmultidimensional transientandsteadyheatconduction.Approximateandexactmethodsofsolving nonlinearproblems,includingphaseandtemperature-dependentthermalproperties. nonlinearboundaryconditions.Heatconductionincompositemediaandanisotropic solids.UseoffiniteintegraltransformandGreen'sfunctiontechniques. MAE708AdvancedConvectiveHeatTransfer.3(3-0).S.Freq:MAE"03 Advancedtopicsinsteadyandtransient.naturalandforcedconvectiVeheattransferfor laminarandturbulentflowthroughconduitsandoversurfaces.Masstransferinlaminar andturbulentflow.Inclusionoftopicsoncompressibleflowwithheatandmasstransfer. MAE709AdvancedRadiativeHeatTransfer.3(3-0)FPreq:MAE‘06. Comprehensiveandunifiedtreatmentofbasictheories;exactandapproximatemethods ofsolutionofradiativeheattransferandtheinteractionofradiationwithconductiveand convectivemodesofheattransferinparticipatingandnon-participatingmedia. MAE713Principles0fStructuralVibration.3(3—0),F.Preq,MAE315 Principlesofstructuralvibrationbeginningfromsingleandmulti-degreeoffreedom systemsandextendingtodistributedsystems.Forcedsystemresponse.\ibrationof strings.bars.shaftsandbeamsandanintroductiontoapproximatemethods. MAE714AnalyticalMethodsInStructuralVibration.3(3-0)S,Preq:MAE'13. Classicalproblemsinstructuralvibrationforwhichanalyticalsolutionsareavailable. Shockresponse.energyformulationsandapplicationstocontinuousanddiscretized systemsincludingcurvedbeams.membranes.plates.shells.cylinders.spheresandcones. MAE715NonlinearVibrations.3(30).S.All.yrs.Preq.‘MAE"13.Astudyof freeandforcedvibrationsofnon-linearsystemswithnon-linearrestoringforcesandself- sustainedoscillations.Developmentandusageofvariousanalyticalandphaseplane methodsinobtainingactualsolutions.Emphasisonunderstandingpropertiesuniqueto non—linearsystems.



MAE716RandomVibration.3(3-0).F.Alt.yrs.Preq:MAE713.Mathematical descriptionofstochasticprocesses.Thestationaryandergodicassumptionsandresponse analysisofmechanicalsystemstorandomexcitation.Simulationofandfailuredueto randomenvironments. MAE(ECE,TE)717MultivariableLinearSystemsTheory.3(3-0).S,Alt. yrs.(even).Preq:ECE716orAME721.Advancedtheoryofcontroltolinearsystems withapplicationtotextileprocessingsystems.Transfermatrices, controllability/observability,LQR.Algebraictreatmentoffeedbacksystems.coprime factorization.Analyticandharmonicfunctions,H~design. MAE718AcousticRadiationI.3(3-0).F.Preq:AM301andAME308orMAE 356.Introductiontoprinciplesofacousticradiationfromvibratingbodiesandtheir relatedfields.Theradiationofsimplesources,propagationofsoundwavesinconfined spacesandtransmissionthroughdifferentmedia. MAE719AcousticRadiationII.3(3—0).S.Preq:AME718.Advancedtreatmentof thetheoryofsoundgenerationandtransmission.Topicsinclude:techniquesforsolution ofthewaveequation,radiationfromspheres,cylindersandplates,soundpropagationin ducts,scattering. MAE(IE)720IndustrialRobotics.3(3-0).F.Preq:IE35];MA301orMA303. Development,structure,specificationsandcapabilitiesofindustrialrobots.Robotcontrol fundamentals.Kinematicsofmanipulators.Applications,selection,economicsand implementationofroboticsystems.Safetyconsiderations,end-of-armtoolinganddesign ofroboticworkplace.Acutators,sensorsincludingvisionandtactilesensorysystemsfor robots. MAE721LinearControlandDesignforMimoSystems.3(3—0).F.Preq.‘AME 435orequivalent;AM34].LinearMultivariablecontrolanddesignformultibody engineeringsystems(robotics)andaircraftcontrolsandnavigation.Emphasisonmulti- inputandmulti—output(MIMO)systemanalysisanddesignusingfrequency—based approach.Controllabilityandobservability,transmissionzeroesandpole—zero cancellation.eigenstructures.singularvaluedecompositioninfrequencydomain.stability andperformancerobustnessofMIMOsystems. MAE722RealTimeDigitalFilteringandControl.3(3-0).SPreq:MAE721. Developmentofmicroprocessorhardwareandspecialpurposechipsforreal-time processing.Classicalalgorithmsfordigitalfilteringandcontrol.Recursiveandnon- recursivefilters.deadbeatalgorithms.PIDandmodelmatchingtechniques,statespace algorithms.Sensorsandactuators.Applicationsincludinginertialguidance.engine control.aircraftandspacecraftmaneuvercontrol.
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MAE723MechanicsofMachinery.3(3-0).S.Alt.yrs.Preq.’AME315,AM512. Advancedapplicationsofdynamicstothedesignandresponseanalysisofdynamic behaviorofmachinesandmechanicaldevices.Emphasisondevelopingcompetencein transformingrealproblemsindynamicsintoappropriatemathematicalmodelswhose analysispermitsperformancepredictionsofengineeringvalue. MAE(MEA)725GeophysicalFluidMechanics.3(3-0).FAlt.yrs.Preq:AME 701orequivalent.Theprinciplesoffluidmechanicsappliedtogeophysicalsystems. Specialemphasisplacedonthosefeaturesofthesesystems,suchasalmostrigidrotation andstablestratification,whichproduceuniqueandimportanteffects,Theeffectsof almostrigidrotationsonhomogeneousandstratifiedflowsexaminedindetail. MAE(MEA)726AdvancedGeophysicalFluidMechanics.3(3-0).S,Alt.yrs. Preq:AME725orequivalent.Principlesoffluidmechanicsappliedtogeophysical systems.Specialemphasisonroleofstablestratificationontheflowsinthesesystems. Detailedstudyofgeneration,interaction,propagationanddissipationofinternalgravity waves.Studyofothergeophysicallyimportantflows. MAE727ComputationalMethodsinStructuralVibration.3(3-0).S.Preq:CE 722orAME713.Developmentofcomputationalmethodstoanalyzethefieldproblems instructuralvibrationforwhichclosed-formsolutionsgenerallyunavailable.Aimed primarilyatlinearsystems,topicsinclude:linearizationandstability,computational methodsfortheeigensolutionsanddiscretizationbylocalfunction,globalfunctionand hybridapproaches,applicationstoundampled,dampedandspinningassemblagesof beams,rods,strings,shafts,membranesandplates. MAE730ModemPlasticity.3(3-0).F.Alt.yrs.(even).Preq:Grad.coursein elasticityorstrengthofmaterials.Classicaltheoriesofplasticityandsolutionspertaining torate-independentand-dependentdeformationsmodesinmetals,geomaterialsand concrete.Ductilefailuremodes,i.e.,shear-strainlocalizationandotherfailuremodes associatedwithlargedeformationmodes.Inelasticwavepropagation,crystalline constitutiveformulationsandcomputationalaspectsofquasi-staticanddynamic plasticity. MAE(MAT)731MaterialsProcessingbyDeformation.3(3-0).F.Preq:Sixhrs. ofsolidmechanicsand/ormaterials.Presentationofmechanicalandmetallurgical fundamentalsofmaterialsprocessingbydeformation.Principlesofmetalworking, friction,forging,rolling,extrusion,drawing,highenergyrateforming,chiplessforming techniques,manufacturingsystemconceptinproduction. MAE(MAT)732FundamentalsofMetalMachiningTheory.3(3-0).S.Preq:Six 1erofsolidmechanicsand/0rmaterials.Presentationofmechanicalandmetallurgical fundamentalsofmetalmachining.Mechanicsofmachining,temperaturesgenerated,tool lifeandtoolwear.lubrication,grindingprocess.electricalmachiningprocesses,surface integrity,economics,nomenclatureofcuttingtools.



MAE733FiniteElementAnalysisI.3(3—0).F.Preq:MAE316orMAE472. Fundamentalconceptsofthefiniteelementmethodforlinearstressanddeformation analysisofmechanicalcomponents.Developmentoftruss,beam,frame,planestress, planestrain,axisymmetricandsolidelements.lsoparametricformulations.Introduction tostructuraldynamics.Practicalmodelingtechniquesanduseofgeneral-purposecodes forsolvingpracticalstressanalysisproblems. MAE734FiniteElementAnalysisI].3(3-0).S.Preq:MAE733.Advanced treatmentoffiniteelementanalysisfornon-linearmechanicsproblems,includingmost recentdevelopmentsinefficientsolutionprocedures.Platebendingandshellelements, computationalplasticityandviscoplasticmaterials,largedeformationformulations, initialstabilityandbuckling,structuralvibrations,incompressibleelasticity,contact problems,flowinincompressiblemedia,weightedresidualsandfieldproblems. Developmentofefficientalgorithmsforpracticalapplication. MAE736Photoelasticity.3(2-3).S.Alt.yrs.Preq.‘MAE316or371.Theoryand experimentaltechniquesoftwo-andthree—dimensionalphotoelasticityincluding photoelasticcoatings,photoplasticityandanapplicationofphotoelasticmethodsto determinationofstress-straindistributionsinloadedmembers.Laboratoryincludesan investigationandcompletereportofaproblemchosenbystudentunderguidanceof instructor. MAE737MechanicsOfCompositeStructures.3(3-0).F.Preq:A/IAE3160rMAE 472.Manufacturingtechniqueswithemphasisonselectionofthoseproducingmost favorableendresult.Classicalplatetheory,materialspropertiesandfailuretheories. Micromechanics,repair,platesolutionsandelasticitysolutionscoveredasrequiredto meetspecialinterestsofstudents. MAE740AdvancedMachineDesignI.3(3-0).F.Preq:MAE416.Advanced treatmentofstressanalysisandmechanicsofmaterialsdevotedtoanalyticalmethodsof predictingthelifeofmechanicalcomponents.Developmentofgoverningdifferential equationsofelasticity.Analysesofbeams,stressconcentrations,pressurizedpipes, rotatingdisksandcontactstresses.Usageofenergyapproachtoelasticityproblemsalso aswellasabriefintroductiontoplasticfailurecriteria. MAE741AdvancedMachineDesignII.3(3-0).S.Preq.’MAE740.Continuation ofMAE541.Problemsrelatedtotorsion,curvedandnonsymmetricbeams,rings,plates andshells,andabriefintroductiontofracturemechanics. MAE742MechanicalDesignforAutomatedAssembly.3(3-0).F.Preq:Grad. standingorPBSstatusinengineering.Mechanicaldesignprinciplesimportantinhigh volumeproductionusingmodernautomatedassemblytechnology.Productionand componentdesignforeaseofassemblyasdictatedbyparthandling,feeding,orientation, insertionandfasteningrequirements.Existingproductevaluationandredesignfor improvedassemblage.
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MAE743FractureMechanics.3(3—0).S.Freq:MAE316.Conceptofelasticstress intensityfactor,Griffithenergybalance,determinationoftheelasticfieldatasharpcrack tipviaeigenfunctionexpansionmethods,Jintegralsanalysis,experimentaldetermination offracturetoughness,fatiguecrackgrowth.elastic-plasticcracktipfields.Emphasison modernnumericalmethodsfordeterminationofstressintensityfactors,criticalcrack sizesandfatiguecrackpropagationratepredictions. MAE744RealTimeRobotics.3(3—0).FPreq'Pascal,C,FORTRAVorAssembly languageexperience.Real—timeprogrammingforservocontrolusinganembedded controller.SoftwareandhardwareinterfacingforcontrolofaDC.servodevice. Introductionofmulti-taskingtoestablishconcurrentcontrolofseveralprocesses. transformingservoloopintoaprocessexecutingconcurrentlyonsingleboardcomputer. Provisionforhands-ondevelopmentsystemsandsoftwareemulators. MAE745AdvancedFlightVehicleStabilityandControl.3(3—0).F.Preq'MAE 462.Preliminaryanalysisanddesignofflightcontrolsystemstoincludeautopilotsand stabilityaugmentationsystems.Studyofeffectsofinertialcross-couplingandnonrigid bodiesonvehicledynamics. MAE746InertialNavigationAnalysisandDesign.300).S.Preq:MAE435or 462.Performanceanalysisandengineeringdesignofinertialnavigationcomponents, subsystemsandsystems.Developmentoftransferfunctionsandapplicationoflinear systemtechniquestodeterminestability,transientresponseanderrorsofgyroscopes, accelerometers,stableplatformsandinertialalignmentsystems.Erroranalysisandits significance.Preliminaryanalysisanddesignoftypicalinertialnavigationsystemsfor aircrafiandmarinevehicles. MAE750FoundationsofFluidDynamics.3(3-0).F.Freq:MAE301,ME3550r MAE308.Reviewofbasicthermodynamicspertinenttogasdynamics.Detailed developmentofgeneralequationsgoverningfluidmotioninbothdifferentialandintegral forms.Simplificationoftheequationstothoseforspecializedflowregimes.Similarity parameters.Applicationstosimpleproblemsinvariousflowregimes. MAE751AirfoilTheory.3(3-0).S.Preq:MAE355.Developmentoffundamental aerodynamictheory.Emphasisuponmathematicalanalysisandderivationofequationsof motion,airfoiltheoryandcomparisonwithexperimentalresults.Introductiontosuper sonicflowtheory. MAE752TransonicAerodynamics.3(3—0).S.Preq:MAE356.Detailedstudyof latesttheoreticalandexperimentalfindingsintransonicaerodynamics.includingtwo- dimensionalandaxisymmetricflows. MAE753CompressibleFluidFlow.3(3—0).F.Alt.yrs.Preq:MAE356. Equationsofmotioninsupersonicflow;unsteadywavemotion,velocitypotential equation;linearizedflow;conicalflow.Slenderbodytheory.Methodsofcharacteristics. Shockwave/boundarylayerinteractions.



MAE754HypersonicAerodynamics.3(3~0).S.Preq:MAE753.Fundamentalsof inviscidandviscoushypersonicflowfields.Classicalandmoderntechniquesfor calculatingshockwaveshapes,expansions,surfacepressures.heattransferandskin friction.Applicationstohighspeedaircraft,rocketsandspacecraft. MAE755AerodynamicHeating.3(3-0).F.Preq:MAE356.Detailedstudyof latesttheoreticalandexperimentalfindingsofcompressiblelaminarandturbulent boundarylayerswithspecialattentiontoaerodynamicheatingproblem.Applicationof theoryinanalysisanddesignofaerospacehardware. MAE756Mechanics0fIdealFluids.3(3-0).S.Preq:MAE355orMAE308. Mass,momentumandenergyconservationlaws,flowkinematicsandspecialformsof thegoverningequations(e.g.,EulerequationsandBernoulli'sequation).Solutionsof Laplace'sequationforthevelocitypotential.Applicationsofcomplexanalysisfortwo- dimensionalpotentialflows.Studyofthree-dimensionalpotentialflows.Introductionto theeffectsofviscosity. MAE760ComputationalFluidMechanicsandHeatTransfer.3(3-0).S.Preq: AM501oril/IA512,MAE750orME703,proficiencyintheFORTRANprogramming languageisrequired.Introductiontointegrationofthegoverningpartialdifferential equationsoffluidflowandheattransferbynumericalfinitedifferenceandfinitevolume means.Methodsforparabolic.hyper-bolicandellipticalequationsandapplicationto modelequations.Erroranalysisandphysicalconsiderations. MAE761WingTheory.3(3—0).S.All.yrs.Freq:MAE751.Discussionofinviscid flowfieldsoverwingsinsubsonicflow.Vortexlatticemethods.liftingsurfacetheories andpanelmethodsdevelopedforwingswithattachedflowandleading-edgeseparation. Calculationofaerodynamiccharacteristicsanddeterminationofeffectsofplanformand airfoilshapes. MAE762PhysicalGasDynamics.3(3~0).F.Preq.MAE"50.Introductionto kinetictheory.statisticalmechanicsandchemicalthermodynamics.LawofAction. Vibrationalandchemicalrateprocesses.Applicationtoequilibriumandnonequilibrium flows. MAE766ComputationalFluidDynamics.3(3-0).FPreq:MAE"60;proficiency intheFORTRANprogramminglanguageisrequired.Advancedcomputationalmethods forintegrating.byuseoffinitedifferences.andfinitevolumediscretizations.nonlinear governingequationsoffluidflow;theEulerequationsandtheNavrer-Stokesequations. Topicsfromcurrentliterature. MAE(MEA)768PerturbationMethodinFluidMechanics1.3(30).F.SFreq: MA401.MAE308.Basictheoryandapplicationofperturbationmethodsinfluid mechanicsincluding:regularandsingularperturbations,matchingprinciples.methodof strainedcoordinate,twovariableexpansionandapplicationstopartialdifferential equations.
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MAE(MEA)769PerturbationMethodinFluidMechanicsII.3(3-0).F,S.Preq.‘ MA401,MAE308.Basictheoryandapplicationofperturbationmethodsinfluid mechanicsincluding:regularandsingularperturbations,matchingprinciples,methodof strainedcoordinate,twovariableexpansionandapplicationstopartialdifferential equations MAE770ComputationofReactingFlows.3(3-0).S.Preq:MAE760,MAE766. Developmentofgoverningequationsforchemicallyandthermallynonequilibriumflows. Numericalformulationwithapplicationtoplanetaryentryflowsandsupersonic combustion.Numericalexamples.Computationalproblems. MAE773HydrodynamicStabilityandTransition.3(3-0).S.Alt.yrs.Preq:MAE 750orMAE703.Conceptualframeworkanddevelopmentofhydrodynamicstability theory.Applicationofthetheorytotwo-dimensionalincompressibleandcompressible subsonic,transonic,supersonicandhypersonicflows.Resultsforthree-dimensional flows.Introductionofmechanismsoftransitionanddiscussionoftransitionmodelsin numericalmethods. MAE774DynamicsofRealFluids1.3(3-0).S.Preq.‘MAE750or703.Exact solutionstotheNavier-Stokesequations.ApproximatesolutionsforlowReynolds numbers.ApproximatesolutionsforhighReynoldsnumbers-incompressibleboundary layertheory.Laminarandturbulentboundarylayersintheoryandexperiment.Flow separation. MAE775DynamicsofRealFluidsII.3(3-0).F.Preq.‘MAE774.Acontinuation ofMAE654.Compressiblelaminarandturbulentboundarylayers.Laminarand turbulentjets.Stabilityoflaminarboundarylayerswithrespecttosmalldisturbances, transitionfromlaminartoturbulentflow. MAE776Turbulence.3(30).S.Preq:MAE750.Developmentofbasicconcepts andgoverningequationsforturbulenceandturbulentfieldmotion.Formulationsof variouscorrelationtensorsandenergyspectraforisotropicandnonisotropicturbulence. Introductiontoturbulenttransportprocesses,freeturbulence,andwallturbulence. MAE777ExperimentalMethodsinFluidMechanics.3(3-1).Preq.MAE750or MAE703.Principlesandpracticesoffluiddynamicmeasurement.Applicationof instrumentsandmeasuringtechniques.One.twoandthreecomponentthermal anemometry.Differentialandunsteadypressures,LDV,Shadowgraph,Schlierenand interferometertechniques.Optimizationandchoiceofinstrumentselection.Limitations ofdataacquisitionandanalysis.Limitedhands-onexperience. MAE778MolecularGasDynamics1.3(3-0).F.Preq:MAE7.50.Statistical mechanicsasappliedtothederivationoftheequationsofgasdynamicsfromthe microscopicViewpoint.Collisionprocesses.treatmentsofviscosity,heatconductionand electricalconductivrty.



MAE779MolecularGasDynamicsII.3(3—0).S.Preq:MAE778,702.A continuationofMAE778.ApproximatemethodsofsolutiontotheBoltzmannequation. ModelingoftheBoltzmannequation.Resultsobtainedbyvariousmethodsofanalysis. MAE789AdvancedTopicsinMechanicalEngineering.1-3.F,S.Preq:Grad, standing.Facultyandgraduatestudentdiscussionsofadvancedtopicsincontemporary mechanicalengineering. MAE801MechanicalEngineeringSeminar.[(1-0).F,S.Facultyandgraduate studentdiscussionscenteredaroundcurrentresearchproblemsandadvancedengineering theories. MAE885DoctoralSupervisedTeaching.[-3.F,S,Sum.Preq:DoctoralStudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. MAE890DoctoralPreliminaryExamination.1—9.F,S,Sum.Preq.‘Doctoral Student.Forstudentswhoarepreparingforandtakingwrittenand/ororalpreliminary exams. MAE893DoctoralSupervisedResearch.1-9.F,S,Sum.Preq:DoctoralStudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. MAE895DoctoralDissertationResearch.1-9.F,S,Sum.Preq:DoctoralStudent. DissertationResearch MAE899DoctoralDissertationPreparation.1-3.F,S,Sum.Forstudentswhohave completedallcredithour,full-timeenrollment,preliminaryexamination,andresidency requirementsforthedoctoraldegree,andarewritinganddefendingtheirdissertations. MATERIALSSCIENCEANDENGINEERING MAT200MechanicalPropertiesofStructuralMaterials.3(2—3).Preq:CH101 andthefirstcourseinengineeringmechanics.NotforMaterialsmajors:Anintroduction totheatomicandgrainstructureofstructuralmaterialsandtheirpropertieswith emphasisonmechanicalpropertiesofmetals;plasticdeformation,coldandhotworking andheattreatmentofmetalsandalloys;residualstresses,fatigue,creepandcorrosion phenomena;structuralpolymersandcomposites;physicalexaminationand nondestructivetestingofmaterialsandstructuralcomponents. MAT20]StructureandPropertiesofEngineeringMaterials.3(3—0).Preq:CH 101.Introductiontothefimdamentalphysicalprinciplesgoverningthestructureand constitutionofmetallicandnonmetallicmaterialsandtherelationshipsamongthese principlesandthemechanical,physicalandchemicalpropertiesofengineeringmaterials.
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MAT210MaterialsCharacterizationLaboratory.2(1-3).Coreq:MAT201. Conceptsandapplicationsofbasicmaterialscharacterizationtechniques,including diffraction,microscopy(opticalandelectron),thermalanalysis,mechanicaltesting techniques,andspectroscopicanalysisofmaterials. MAT225ChemistryofPolymericMaterials.2(2-0).Preq:CH201.Bondingin molecularsolids,structureandnomenclatureoforganiccompoundsrelevanttopolymers. nomenclatureofpolymers,polymerizationofreactionsandmechanismsforstepgrowth polymerization,chainpolymerization,copolymerization,andcoordination polymerization. MAT301EquilibriumandRateProcesses.3(3-0).Preq.‘241.Coreq:AMT201. Reviewofclassicalthermodynamicsandthermodynamicrelationships.Useofstatistical methodsofdescribeentropyandotherthermodynamicproperties.Descriptionofvapor-. liquid-,andsolid-phaseequilibriuminunaryandothermulticomponentmaterialsystems. Treatmentofidealandnonidealsolutionbehaviorininorganicalloysandorganic polymers.Applicationofgas-phasereactionkineticsandidentificationofthecriteria requiredforreactionequilbria. MAT310ComputerApplicationsforMaterialsEngineering.2(13).Computer applicationsforprocessingandanalyzingmaterialsdataandperformingmaterialsdesign andmodelingcalculations. MAT321PhaseTransformationsandDiffusion.3(3-0).Preq:MAT330.Types. mechanisms,andkineticsofsolidstatephasetransfomiationsarepresentedwithselected applicationsofsolidstatetransformations.Mechanismsofdiffusionandtechniquesfor diffusioncalculations. MAT324PolymerCharacterizationLaboratory.l(0.501.50).Carer]:MAT425 forMTEmajors.Laboratoryexperimentsdesignedtoillustratethepreparationand characterizationofpolymermaterials,including:polymersynthesis.molecular“eight measurement.microscopicexamination.thermalproperties.mechanicalproperties.and permeability. MAT330CrystalChemistryandPhaseEquilibria.3(3-0).Preq'414T30] Structureofengineeringmaterialsfromelectronictoatomicandcrystallographic considerations.Structuralimperfectionsandtheireffectsonproperties.Applicationsof thermodynamicprinciplestotheconstructionanduseofphasediagramsinmaterials systems.Developmentofandcorrelationofmicrostructurewithphasediagrams.



MAT331ElectronicPropertiesofMaterials.3(3-0).Preq.‘MAT330.Coreq:MAT Treatmentoftheroleofelectronsandelectronenergy(band)structuresin determiningthefundamentalpropertiesofmaterials-electrical.magnetic.optical.and thermal.Introductiontoquantummechanics:Brillouinzones;bandstructures, Theoreticalandphenomenologicalbasisofeachpropertyasmanifestedinvariousclasses ofmaterials;examplesanddemonstrationsoftechnologicalapplications. MAT333ElectronicPropertiesLaboratory.1(0—3).Freq:MAT330.Laboratory experimentsdemonstratingmajorelectronicpropertiesofallclassesofmaterials; electricalconduction(temperatureanddefectdependence);characterizationof semiconductors;opticalmeasurementsandcharacterization;magneticbehaviorand properties;electronbeamtechniquesusedtocharacterizedevices. MAT350MechanicalPropertiesofMaterialsI.3(3-0).Preq:MAT201,MA341. CoversfundamentaltopicsinstressanalysisandmechanicsofmaterialsincludingstatiCS andstructures,elasticity.plasticity.fracture,fatigue,testingmethods.andengineering applications. MAT(NE)409NuclearMaterials.3(3—0).Preq:AMT20].Propertiesand selectionofmaterialsforoptimumdesignofnuclearsteamsystems.Implicationsof radiationdamagetoreactormaterialsandmaterialproblemsinnuclearengineering. Overviewofnuclearsteamsystems,crystalstructureanddefects.dislocationtheory. mechanicalproperties,radiationdamage,hardeningandembrittlementduetoradiation exposureandproblemsconcernedwithfissionandfusionmaterials. MAT423IntroductiontoMaterialsEngineeringDesign.3(3-0).Preq:AMT435, 434,450andseniorstandinginMTE.Coreq:MAT431,MAT430.Materialsselectionin engineeringdesigninvolvinglecture,cooperativeandproblembasedlearningtechniques. Coursestressescreativethinking.problemsolvingmethodology,interdependenceof designwithanalysisandevaluation.teamworkandsharpeningofcommunicationskills. Realindustrialproblemsareintroducedlaterwhichareanalyzedbystudentteams.Well developedproposalsaresubmittedtosponsorswhichdefinefutureworkunderMAT 424. MAT424MaterialsScienceandEngineeringDesignProject.3(1—6).Preq.‘AMT 423,430.431,435.434,450andseniorstanding.Designprojectinmaterialsscienceand engineeringrequiringproblemdefinitionandanalysis.synthesis.andpresentationofa designedsolution.Studentsworkingroupswithafacultyadviseronproblemssubmitted bylocalindustrialsponsorsoremergingresearchissuesthatrepresentthemajorspecialty areasincludingceramics.metals.polymers.orelectronicmaterials. MAT425IntroductiontoPolymericMaterials.3(3-0)Prcq.MAT225MAT301 Coreq'MAT324.Coversfundamentalconceptsinpolymerscience.engineeringand designincludingmolecularweightdistributlons,polymerphysrcatstructure.morphology. crystallineandamorphouspolymers.structure-propertyrelationships.Viscoelasticity.and rubberelasticity.
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MAT430PhysicalMetallurgyLaboratory.[(0-3).Coreq:MAT431.Selected microstructuresinferrousandnon-ferrousmetalsareexaminedusingopticaland scanningelectronmicroscopyandinterpreted.Mechanicalpropertiesmeasurementsare madeonsomeofthesamealloysinordertodevelopstructure-propertyrelationships. MAT431PhysicalMetallurgyl.3(3-0).Preq:AMT321,450.Coreq:MAT430. Applicationanddesignofselectedmetalsandalloysinatheoreticalandpractical context.Relationshipsbetweenmechanicalbehaviorandalloychemistry,microstructure, andprocessing.Corrosionresistance;fatiguefailure;creep;brittlefracture.Designof specificmicrostructures. MAT434CeramicEngineeringLaboratory.1(0-3).Coreq:MAT435.Ceramics areprocessedandexaminedinthelaboratory.Topicsincludesintering,graingrowth, mechanicalpropertiesanddesignusingbrittlematerialsandvariouscharacterization techniquesrelatingprocessingtothedevelopmentofmicrostructuresandproperties, MAT435PhysicalCeramics.3(3-0).Preq:AMT201,AMT210.Coreq:AMT321, AMT434.Physicalandchemicalnatureofclassicalandmodemceramicmaterials. Emphasisoncrystalstructures,defectstructuresandmicrostructures,andtheircollective effectsonthermal,mechanicalandelectricalproperties. MAT440ProcessingofMetallicMaterials.3(3-0).Preq:AMT32],MAT450. Career]:AMT431.Fundamentalconceptsofsolidificationandtheirapplicationtofoundry andweldingpractices;metalformingconceptsappliedtoforging,rolling,extrusion, drawing,andsheetformingoperations;machiningmechanismsandmethods;powder metallurgy;advancedprocessingmethodsincludingrapidsolidificationandmechanical alloying. MAT445CeramicProcessing.3(2-3).Preq:AMT434,435Ceramicprocessingof powdersincludespowdersynthesis.characterization.mixing,andsizereduction. Theoreticalaspectsincludeparticlepacking,particlesinsuspension,andsomeaspectsof surfacechemistry.Formingmethodsincludecompaction,casting,andextrusion.Firing andsinteringareexamined. MAT450MechanicalPropertiesofMaterialsII.3(3—0).Preq:MAT350.Plastic flow,fractureand/orfailurephenomenoninsolidsaretreatedintermsoffundamental deformationmechanismswithemphasisontheroleofcrystaldefectsandmicrostructure. Tensile.creepandfatiguemodesofdefomiationareincluded.alongwithdesign considerationsandapplicationsin-practice



MAT460MicroelectronicMaterials.3(3-0).Preq:MAT33].Processesand characterizationtechniquesrelevanttomicroelectronicmaterialsscienceandtechnology. Boulegrowth.waferpreparation,oxidation.epitaxialgrowth,dopingtechniques, metallization.anddeviceapplicationsofelementalandcompoundsemiconductors Electrical.structuralandchemicalcharacterizationofsemiconductorsisincludedaswell asmaterialsconsiderationsrelevanttodevicefabrication. MAT475PolymerTechnologyandEngineering.3(3—0).Preq.MAT425.Covers classesofcommerciallyimportantpolymers.advancedtopicsinthephasebehavior. viscoelasticity,fractureandultimatepropertiesofpolymers.polymerrheology, processingandpermeability;andthedesignofpolymericmaterials. MAT490SpecialTopicsinMaterialsEngineering.[-4Preq.Permissionof Instructor.Offeredasneededforthedevelopmentofnewcoursesinmaterials engineering.includingareassuchasmetals.ceramics.polymers.ormicroelectronic materials. MAT491MaterialsEngineeringSeminar.[(1—0),Freq:Sr.standing.Surveyof topicsrelevanttojobplacementforseniorsincluding:resumes,careeropportunities. writingandspeakingskills,andinterviewskills.Writtenandoralpresentationsby students,presentationsbyfacultyandguests,practiceinterviews,andcritiques. MAT495MAT495MaterialsEngineeringProjects.[-6.Preq.‘Jr,orSr standing.Applicationofengineeringprincrplestoaspecificmaterialsengineeringproject byastudentorsmallgroupofstudentsundersupervisionofafacultymember.Awritten reportrequired. MAT500ModernConceptsInMaterialsScience.3(3—0).Preq.‘Grad.standing. Fundamentalsofstructure.structuremodificationandpropertiesofmaterialswith emphasisonstructure-propertyrelationshipsandmoderntheoryofsolids. MAT531PhysicalMetallurgy.3(3-0).F.Preq:MAT321,MAT450.Coreq:MAT 430.CreditforbathMAT43]andMAT531isnotallowed.Applicationanddesignof selectedmetalsandalloysinatheoreticalandpracticalcontext.Relationshipsbetween mechanicalbehavior,andalloychemistry.microstrticture,andprocessing.Corrosion resistance;fatiguefailure:creep;brittlefractureDesignofspecificmicrostructures. MAT540ProcessingofMetallicMaterials.3(3-0),F.Preq.MAT321,MAT450. Carer]:MAT431.CreditfarbothMA]440andMAT540isnotallowedFundamental conceptsofsolidificationandtheirapplicationtofoundryandweldingpractices;metal fomiingconceptsappliedtoforging.iolliiig.drawmg.andsheetformingoperations. machiningmechanismsandmethods;powdeimetallurgy;advancedprocessingmethods includingrapidsolidificationandmechanicalalloying
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MAT545CeramicProcessing.3(2-1).F.Preq.‘MAT434.MAT435Creditfor bothMAT445andMAT545isnotallowed.Powdersynthesis.characterization,colloidal processing,formingmethod,theoryofsintering,aspectsofmierostructuralcontrol. MAT556CompositeMaterials.3(3-0).F.Preq'MAT450.Basicprinciples underlyingpropertiesofcompositematerialsasrelatedtopropertiesofindividual constituentsandtheirinteractions.Emphasisondesignofcompositesystemstoyield desiredcombinationsofproperties. MAT560MicroelectronicMaterialsScienceandTechnology.3(21).SPreq. MAT331.Coreq:MAT43/.CreditforbothMAT460andMAT360isnotallowed Processesandcharacterizationtechniquesrelevanttomicroelectronicmaterialsscience andtechnology.Boulegrowth,waterpreparation.oxidation,epitaXialgrowth.doping techniques.metallization.anddeviceapplicationsofelementalandcompound semiconductors.Electrical,structuralandchemicalcharacterizationofsemiconductors aswellasmaterialsconsiderationsrelevanttodevicefabrication. MAT(TC)561OrganicChemistryOfPolymers.3(3—0).S.PrinCiplesofstep reactionandadditionpolymerizations;copolyinerization;emulsionpolymerization;ionic polymerization;characterizationofpolymers;molecularstructureandproperties. MAT575PolymerTechnologyandengineering.3(3—0).F.Preq'MAT424or equivalent.CreditforbothMAT475andMAT575isnotallowed.Classesof commerciallyimportantpolymers.advancedtopicsinphasebehavior.viscoelasticity. fractureandultimatepropertiesofpolymers;polymerrheology.processingand permeability;designofpolymericmaterials. MAT(BUS)576TechnologyEvaluationandCommercializationConcepts.3(3—0) S.Preq.‘Grad.standing.Commercializationpotentialofnewtechnologies.productsand processes.Marketing,organizational,financial,operationalandmanufacturingissues. Strategicassessmentandplanning.Innovationmanagement.Entrepreneurialtransfer mechanismsincludingspinoffs.‘licensingandhigh-technology,start—ups.Practical applicationwithprojectandteammanagementskillsdevelopment, MAT(BUS)577TechnologyEvaluationandStrategy.3(3-0).FPreq:BUS5'6 Theoreticalandpracticalteam-basedapplication01systematicevaluationtechniquesfor assessingcommercialpotentialoftechnologies.productsandprocesses.Prioritization andselectionbasedontechnologystrategy. MAT(BUS)578HighTechnologyEntrepreneurship.3(3-0)Ei'eri‘_w:Preq: BUS577.Developmentofstrategiestocommercializetechnologybasedonprioritized assessments.Investigationofvariouscommercializationapproaches,Businessplan development.Practicalapplication01technologymanagementskillstoactualcaseswith commercialpotential.



MAT601Seminar.1(1-0).F,S.Reportsanddiscussionofspecialtopicsin materialsscienceandengineeringandalliedfields. MAT685Master'sSupervisedTeaching.1-3.F,S,Sum.Preq:Master'sstudents. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplarming fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. MAT690Master'sExamination.1-6.F,S,Sum.Preq:Master'sstudent.For studentsinnonthesismaster'sprogramswhohavecompletedallotherrequirementsof thedegreeexceptpreparingforandtakingthefinalmaster'sexam. MAT693Master'sSupervisedResearch.1~9.F,S,Sum.Preq:Master’sStudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. MAT695Master'sThesisResearch.1—9.F,S,Sum.Preq:Master’sStudent.Thesis Research MAT699Master'sThesisPreparation.1-3.F,S,Sum.Preq:Master’sStudent. CreditsArranged.Forstudentswhohavecompletedallcredithourrequirementsandfull- timeenrollmentforthemaster'sdegreeandarewritinganddefendingtheirthesis. MAT700ModernConceptsinMaterialsScience.3(3-0).FPreq:Grad. standing.Fundamentalsofstructure,structuremodificationandpropertiesofmaterials withemphasisonstructure-propertyrelationshipsandmoderntheoryofsolids. MAT701DiffusionandMassTransportProcessesinSolids.3(3-0).F.Preq: ConsentofInstructor.Interatomicforcesandcrystalstructure,basicconceptsindiffusion theory.diffusionandmasstransportinmetalsandalloys,semiconductors,ioniccrystals (ceramics)andamorphousmaterials.Diffusionalongdislocationsandgrainboundaries, surfaceandinterfacediffusion.electromigrationandthemiomigration,concentration- enhanceddiffusion,transientdiffusion.stress-induceddiffusion.massandheattransport duringrapidsolidification,radiationdamageanddefectdiffiision. MAT702DefectsinSolids.3(3-0).SPreq.Consentoflnstructar. MAT704Electrical,OpticalandMagneticPropertiesOfMaterials.3(30).S, Preq:MAT"00."10.Electrontheoryofmaterials.bandtheory;electricalbehaviorof metals.semiconductors,dielectricsandnoncrystallinematerials;theoryofoptical behaviorandapplications;foundationsofmagneticpropertiesandapplicationsofferrites andpermanentmagneticmaterials.

MAT705MechanicalBehaviorofEngineeringMaterials.3(3-0).F.Preq:MAT 450,MAT702.Coverageofbothflmdamentalandengineeringaspectsofmechanical behaviorofmaterials.Elasticity,plasticityanddislocationtheoryconceptsusedto describephenomenologicalbehaviorandmicro-mechanicalmechanisms.Strengthening mechanismsincrystals,high-temperaturedeformation,fracturemechanics,fi'acture tougheningmechanismsandcyclicdeformation. MAT706PhaseTransformationsandKinetics.3(3-0).S.Preq:MAT700,710. Homogeneousandheterogeneousnucleation,spinodaldecomposition,interfaceand diffusion-controlledgrowth,formaltheoryoftransformationkinetics,precipitation, coarsening,order—disorder,andmartensitictransformations. MAT(CH)707ChemicalConceptsInMaterialsScienceandEngineering.3(3-0). F.Preq:ConsentofInstructor.Structure,symmetryandchemicalbonding;spectroscopic methodsandtheirutilizationintraceanalysisandpollutioncontrol;phaseequilibria, crystalgrowthandmaterialspurification;vaporphaseequilibriaandkineticsofchemical reactionsandtransport;electrochemicalthermodynamicsandkineticswithapplicationsto batteries,solarcells,electrorefinement,platingandcorrosionprocesses. MAT708ThermodynamicsOfMaterials.3(3-0).F.Preq:MAT301orequivalent. Reviewoffirstandsecondlawsofthermodynamics,equilibriumandirreversible processes,openandclosedsystems,partitionfunctionsandparticledistribution functions.Applicationsincludeextensionofthermodynamicpotentialstosituations whereelectrical,magneticandstressfieldspresent,heatcapacityofcrystals,electrongas inmetals,solutionmodels,binaryphasediagramsandrubberelasticityinpolymers. MAT710ElementsOfCrystallographyandDiffraction.3(3—0).F.Crystal symmetry,latticesandspacegroups;elementarydiffractionbycrystallinematter; experimentalmethodsofx-raydiffraction. MAT711StereologyandImageAnalysis.3(3-0).S.A]!Yrs.Preq:Gradstanding. Developmentofprinciplesandtheirpracticalapplicationtomeasurementofimagesfrom microscopy(primarilymaterials)todescribethree-dimensionalstructureofspecimens viewedintransversesectionsorprojection.Basicstatistics,manualandautomatic (computerized)imageanalysismethods.Basicstereologicalparameters(volumefraction, surfacedensity,curvature)plusobjectsizeandshapeparameters,fractalandstereoscopic descriptionofsurfaces. MAT712ScanningElectronMicroscopy.3(3—0),FPreq.‘Grad.standing. Electronoptics.sourcesanddetectors.Beamspecimeninteractions,secondaryand backseatteredelectrons.EDSandWDS.Resolutionlimits,experimentalconditions, relatedtechniques,beam-induceddamageandmaterialsmodification.



MAT715FundamentalsOfTransmissionElectronMicroscopy.4(3-3).S.Preq: MT710orequivalent.Laboratoryenrollmentlimitedtotwelve,butlaboratorymaybe waivedwithconsentofinstructor.Electronoptics,electron-solidinteractions,electron diffraction,imagecontrast,defectcharacterization.analyticalandhighresolution microscopy.Parallellaboratorydemonstrationsandexercises. MAT720AdvancedCrystallographyandDiffraction.3(3-0).F.Preq.‘MAT710. Symmetryincrystalsandspacegroupdetermination.Kinematicanddynamicalscattering theories.Experimentalmethodsinvolvingsinglecrystals.Imageformationinx-ray topographyandelectronmicroscopy.Disorderanddefects.Methodsofcrystalstmcture analysis.Residualstressesandpreferredorientationinpolycrystals. MAT721TheoryandStructureOfAmorphousMaterials.3(3—0).S.Preq:MAT 700.Bondtypesandstructureofamorphoussolids,relationsofbondtypesandstructure toflowmechanisms.electrical.opticalandthermalproperties. MAT722AdvancedScanningElectronMicroscopyandSurfaceAnalysis.3(30). S,Alt.Yrs.Preq.‘MAT712orequivalent.Beamspecimeninteractions.voltagecontrast. electronspectrometers.stroboscopy,EBIC.cathodoluminescence.channeling. backscattering,magneticcontrast,vacuumscience.instrumentation.ionsputtering. Augerelectronspectroscopy,SIMS,quantitativeEDS.ESCA.FIM,STM. MAT723TheoryandStructureOfMetallicMaterials.3(3—0).F.Preq.‘MAT 700.Themetallicstate.itsatomicandelectronicstructure.Electrontheoryofmetalsand alloys.Advancedmethodsofdeterminingelectronicstructureinmetallicmaterials.Solid solutionsandintermediatephases,superconductingandmagneticalloys. MAT(NE)725NuclearMaterials.3(3-0).FPreq:NE~109orMAT20],Consent ofInstructor.Propertiesandselectionofmaterialsfornuclearsteamsystemsand radiationeffectsonmaterials.Implicationsofradiationdamagetoreactormaterialsand materialproblemsinnuclearengineering.Anoverviewofnuclearsteamsystems,crystal structureanddefects,dislocationtheory.mechanicalproperties,radiationdamage, hardeningandembrittlementduetoradiationexposureandproblemsconcernedwith fissionandfusionmaterials. MAT(MAE)731MaterialsProcessingByDeformation.3(3-0).F.Preq.‘Sixhrs. ofsolidmechanicsand/0rmaterials.Presentationofmechanicalandmetallurgical fundamentalsofmaterialsprocessingbydeformation.Principlesofmetalworking, friction,forging,rolling.extrusion,drawing,highenergyrateforming,chiplessforming techniques,manufacturingsystemconceptinproduction. MAT(MAE)732FundamentalsOfMetalMachiningTheory.3(3-0).S.Freq: Sixhrs.ofsolidmechanicsand/ormaterials.Presentationofmechanicaland metallurgicalfundamentalsofmetalmachining.Mechanicsofmachining,temperatures generated,toollifeandtoolwear,lubrication,grindingprocess,electricalmachining processes,surfaceintegrity,economics,nomenclatureofcuttingtools.
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MAT733AdvancedCeramicEngineeringDesign.3(2-3)F.Advancedstudiesin analysisanddesignofceramicproducts.processesandsystemsleadingtooriginal solutionsofcurrentindustrialproblemsanddevelopmentofnewconceptsof manufacturing. MAT741PrinciplesofCorrosion.3(2-3).FPreq:MAT201andCH431orMAT 301.Fundamentalsofmetalliccorrosionandpassivity.Electro-chemicalnatureof corrosiveattack,basicformsofcorrosion.corrosionratefactors.methodsofcorrosion protection.Laboratoryworkincluded. MAT751ThinFilmandCoatingScienceandTechnologyI.3(3—0).FPreq' MAT700.Vacuumscienceandtechnologyincludinggaskinetics.gasflowcalculations. systemdesignanduseofvariouspumps,materialsandcomponents.Atomisticsofsolid surfaces.Nucleationandgrowthoffilmsandcoatings. MAT752ThinFilmandCoatingScienceandTechnologyII.3(3—0)SAltYrs. Preq:MAT"5].Techniquesforthinfilmsandcoatingsdepositionandtheirapplications. Interfaces.adhesionandsurfacemodification.Artificiallystructuredandchemically modulatedlayeredmaterials.Pseudomorphicstructures.Characterizationofthinfilms andcoatings. MAT753AdvancedMechanicalPropertiesofMaterials.3(3-0).F.Theoriesof yieldstrength.workhardening.creep.fractureandfatigueofcrystallinematerials developedintermsofdislocationtheory. MAT760MaterialsScienceInProcessingofSemiconductorDevices.3(30).S AltYrs.Freq:MAT460.Ionimplantationanddopingforadvancedsemiconductor devices.thinfilmsandepitaxy.silicides.ohmiccontactsandinterconnectionmetallurgy. oxidationandnitridation,getteringofimpuritiesanddopantsegregationphenomena. electromigration,electronicpackagingmaterialsscienceandadvanceddeviceconcepts. MAT(CHE)761PolymerBlendsandAlloys.3(3—0).FAlt.l'r(0dd).Preq.‘CHE 316orMAT30].Thermodynamics,morphologicalcharacteristicsandpropertiesof multiphasepolymersystemscomposedofhomopolymersorcopolymers.Interfacial characteristicsandmodificationofmulticomponentpolymerblendsthrough emulsificationandreactiveblending.Microphaseorderinginblockcopolymers.and emergingtechnolgiesemployingthesenanostructuredmaterials.Conformational propertiesanddynamicsofmacromoleculesconstrainednearaninterface. MAT(CH,TC)762PhysicalChemistryofHighPolymers—BulkProperties.3(3-0) F.AltYrs.Preq:CH220orTC203,CH431.Molecularweightdescription;statesof aggregationandtheirinterconversion;rubbery.glassyandcrystallinestates:rubber elasticity;diffusionproperties.



MAT(FPS,TMS)763CharacterizationofStructureofFiberForming Polymers.3(3-0).F.Preq:1W130],FY208.Theories,experimentalevidenceand characterizationmethodsofthemolecularfinestructureoffiberformingpolymersinthe solidstate.CharacterizationmethodsincludeX-raydiffraction,microscopy,infrared, thermalandmagneticresonance.Anintroductiontonucleationtheoryofpolymer systems. MAT770Defects,DiffusionandIonImplantationinSemiconductors.3(3-0).F, Alt.Yrs.Preq:MT701orequivalent.Thermodynamicsofvacanciesandinterstitials, defectcomplexes,electronicdefects,defectannealingprocesses.selfdiffusion,dopant andimpuritydiffusion,substitutional/interstitialdiffusion,diffusioninamorphoussolids, electrotransport.fundamentalsofion—solidinteractions,semiconductordopingatomic structureofdefects,damageannealingprocesses,supersaturatedalloys,laserannealing, ionbeammixingphenomena,ionimplantationandrapidthermalannealingprocesses, shallowjunctionsanddevices. MAT(CH,TC)772PhysicalChemistryofHighPolymers—-SolutionProperties. 3(3-0).S,AltYrs.Preq:CH433,TC(CH,MAT)762.Thermodynamicsofpolymer solutions;phaseequilibria;determinationofmolecularweight, MAT(NE)773ComputerExperimentsinMaterialsandNuclearEngineering. 3(3-0).S.Preq:Advancedundergradstanding.MonteCarloanddynamicalcomputer experimentscoveredfromstandpointofhowtodesignandusetheminmaterialsand nuclearengineeringwork. MAT775StructureofSemicrystallinePolymers.3(3-0).S.AltYrs.Preq.‘MAT 425orequivalent.Structureandorganizationofsemicrystallinepolymers,from molecularscaletobulkstate,includingchainconfiguration,unitcellgeometries,polymer crystallography,singlecrystals,spherulites,epitaxialcrystallization,morphology,crystal defects.annealinganddeformationmechanisms.Emphasisonanalysisofx-ray diffraction.electrondiffractionandelectronmicroscopydataforstructural characterization. MAT791AdvancedTopicsinMaterialsScienceandEngineering.1-3.F,S,Sum. Preq:Grad.standing.Specialstudiesofadvancedtopicsinmaterialsscienceand engineering. MAT792AdvancedTopicsinMaterialsScienceandEngineering.1-3.FS.Sum. Preq:Grad.standing.Specialstudiesofadvancedtopicsinmaterialsscienceand engineering. MAT795AdvancedMaterialsExperiments.1-3.FS,Sum.Preq:Sr.orgrad. standing.Advancedengineeringprinciplesappliedtoaspecificexperimentalproject dealingwithmaterials.Aseminarperiodprovided;requiredwrittenreport.
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MAT801Seminar.1(1-0).F,S,Sum.Reportsanddiscussionofspecialtopicsin materialsscienceandengineeringandalliedfields. MAT885DoctoralSupervisedTeaching.1—3.F,.3,Sum.Preq:DoctoralStudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. MAT890DoctoralPreliminaryExam.1-9.F,S,Sum.Preq:DoctoralStudent.For studentswhoarepreparingforandtakingwrittenand/ororalpreliminaryexams. MAT893DoctoralSupervisedResearch.1-9.F,S,Sum.Preq:DoctoralStudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. MAT895DoctoralDissertationResearch.1—9.F,S,Sum.Preq:DoctoralStudent. DissertationResearch MAT899DoctoralDissertationPreparation.1-3.F,S,Sum.Preq:Doctoral Student.Forstudentswhohavecompletedallcredithourrequirements,fiill—time enrollment,preliminaryexamination,andresidencyrequirementsforthedoctoraldegree, andarewritinganddefendingtheirdissertations. MICROBIOLOGY MB200MicrobiologyandWorldAffairs.3(3-0).Anintegratedand comprehensivestudyofthemicrobialworldanditsinfluenceonglobaleventsand humanaffairs. MB351GeneralMicrobiology.3(3-0).F,S,Sum.Preq:Onebiologycourse:(BIO 125,810181,183orZ0150)andoneorganicchemistrycourse:(CH221orCH220). Rigorousintroductiontobasicprinciplesofmicrobiologyforstudentsinbiologicaland agriculturalsciencesandforallstudentsplanningtotakefurthercoursesinmicrobiology. MB352GeneralMicrobiologyLaboratory.1(0-3).F,S,Sum.Coreq:MB351. Laboratoryexperienceingeneralmicrobiology.Aseptictechnique,isolationand identificationofbacteria,stainingandmicroscopy.Enumerationofbacteriaandviruses. MB(FS)405FoodMicrobiology.3(3-0).Preq.‘MB351.Microorganismsof importanceinfoodsandtheirmetabolicactivities.Sourceofmicrobialcontamination duringfoodproduction,processingandstorage.Microbialspoilage;foodsasvectorsof humanpathogens.Physicalandchemicaldestructionofmicroorganismsinfoodsandthe kineticsinvolved.Conversionsofrawfoodsbymicroorganismsintofoodproducts. Microbiologicalstandardsforregulatoryandtradepurposes.



MB(FS)406FoodMicrobiologyLab.1(0-2).Coreq:FS(MB)405.Laboratory experiencetocomplementFS/MB405.Skillsindetectingandquantitating microorganismsandtheirtoxinsinfoods.Applicationofcolonyanddirectmicroscopic counts.mostprobablenumbers,enzymeimmunoassays,nucleicacidprobesand computermodelingareusedtounderstandthenumbersandtypesofmicroorganismsor microbialendproductsinfoods.Laboratorysafetyandoralandwrittenreportsare emphasized. MB409MicrobialDiversity.3(2-3).S.Preq:MB351.Molecular,biochemicaland evolutionarydiversityofthemicrobialworld,includingBacteria(aka.eubacteria), Archaea(archaebacteria),andunicellularEucarya(eucaryotes).Evolutionaryperspective onmicrobialrelationships,molecularmethodsofstudy,andclassicalandmodern biotechnologicalmethodsutilizingthisgeneticdiversitytomeettheneedsofourown spec1es. MB411MedicalMicrobiology.3(3—0).F.Preq.’MB351.Comprehensivestudyof microbialpathogenesisandmammalianhostresistance.Diagnosis,prevention,and therapyofcommonhumandiseasesofmicrobialorigin. MB412MedicalMicrobiologyLaboratory.[(0-3).F.Preq.~MB351.Laboratory experiencetocomplementMB411.Techniquesofdetection,growthandidentification ofbacteriaandvirusesrelevantinclinicalmicrobiologylaboratories.Goodlaboratory practices(GLP)andsafetystressed. MB414MicrobialMetabolicRegulation.3(3-0).Preq.‘MB351,BCH451.An integrativeperspectiveonbacterialphysiologyandmetabolismthroughananalysisof metabolicregulatoryfunctions. MB455MicrobialBiotechnology.3(30).S.Preq:MB351,GN411.Introduction toindustrialmicrobiologywithfocusonbiotechnologyincludingdevelopments employingrecombinantnucleicacidandmonoclonalantibodytechniques. Bioremediation,industrialenzymes,transgenicplants,biopesticides,medicaldiagnostics, recombinantvaccinesproductionofimportantsecondarymetabolites,andothertopics. Fieldtripstolocalbiotechnologycompanies. MB461IntroductiontoMolecularVirology.3(3-0).S.Preq:MB351,MB411. Introductiontoprinciplesofmolecularvirology.Overviewofclassificationand nomenclature,virusstructure,interactionofviruseswithcells,organisms(immunology, pathology),andpopulations(epidemiology).Detailedcasestudiesfrommajorgroupsof viruses;picomaviruses,togaviruses,orthomyxoviruses,retroviruses,polyomaviruses,and herpesviruses. MB490SeminarinMicrobiology.1(1-0).F,S.Preq:MB351andseniorstanding. Libraryresearchoncurrenttopicsinallareasofmicrobiology.Presentationofresearch resultsorallyandintheformofamajortermpaper.
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MB492ExternalLearningExperience.1-6.Preq.‘Sophomorestanding.A learningexperienceinagricultureandlifescienceswithinanacademicframeworkthat utilizesfacilitiesandresourceswhichareexternaltothecampus.Contactand arrangementswithprospectiveemployersmustbeinitiatedbystudentandapprovedbya facultyadviser,theprospectiveemployer,thedepartmentalteachingcoordinatorandthe academicdeanpriortotheexperience. MB493SpecialProblemsinMicrobiology.1-6.Preq:Sophomorestanding.A learningexperienceinagricultureandlifescienceswithinanacademicframeworkthat utilizescampusfacilitiesandresources.Contactandarrangementswithprospective employersmustbeinitiatedbystudentandapprovedbyafacultyadviser.theprospective employer,thedepartmentalteachingcoordinatorandtheacademicdeanpriortothe experience. MB495SpecialTopicsinMicrobiology.13.F,S,Sum.Offeredasneededto presentmaterialsnotnormallyavailableinregularcourseofferingsorforofferingofnew coursesonatrialbasis. MB(BO,PP)501FungiandTheirInteractionwithPlants.3(3-0).FPreq:PP 315orequivalent.Biology,physiologyandmolecularinteractionsbetweenplant pathogenicfungiandtheirhostplants.Basicintroductiontofungalbiologyand evolutionaryrelationships,fungaldevelopmentandlifecycles.andgeneticvariabilityin fungi.ln-depthcoverageoffungalpathogenesismechanisms.physiologyofdiseased plants,physiology,genetics,andmolecularbiologyofplantdefensereactions.and geneticengineeringofplantsfordiseaseresistance. MB(PP)503BacteriaandTheirInteractionswithPlants.2(13).F.Major groupsofplant-associatedbacteriaandcurrentstatusofresearchonimportantbacterial plantpathogensandsymbionts.Genetics,physiology.molecularbiologyandecologyof plant-associatedbacteria,epidemiologyandcontrolofbacterialplantdiseases.andhost- pathogeninteractionsassociatedwithbacterialpathogensandsymbionts. MB(SSC)532SoilMicrobiology.4(3-3).Preq:MB351:CH220orConsentof Instructor.Soilasamediumformicrobialgrowth,therelationofmicrobestoimportant mineraltransformationsinsoil,theimportanceofbiologicalequilibriumandsignificance ofsoilmicrobestoenvironmentalquality. MB(Z0)555Protozoology.4(2-6).S.Preq:ConsentofInstructor.Thebiologyof theProtozoa:lecturesincludingmorphology,physiology,ecology.genetics, reproduction,evolution,systematicsandlife-cyclesofbothfree-livingandparasitictaxa; laboratorystressingrecognitionofselectedformsanddemonstratetechniquesusedto preparespecimensformicroscopicexamination.



MB(B0,PP)575IntroductiontoMycology.4(3—3).F,Alt.Yr(even).Preq.‘BIO 125orBS181&183orBO200orPP315orPP318.Asurveyofthefungalkingdom incontextofphylaandclasses.Systematics,ecology.biologyandutilization. Illustrativematerial,culturaltechniquesinlaboratories.Collectionandpaperrequired. MB590TopicalProblems.Preq.‘Gradstanding,Consentof1nstructor. MB601Seminar.1(1-0).F,S. MB610SpecialTopicsMicrobiology.F,S,Sum. MB620SpecialProblems.FS,Sum. MB624TopicalProblems.F,S.Preq:Grad.standing,ConsentofInstructor. MB670LaboratoryResearchMethods.F,S.Preq.’ConsentofInstructor. Directedresearchofmicrobiologygraduatestudentsindepartmentallaboratoriespriorto selectingthesisresearchtopic.Selectionofaminimumofthreelaboratoriesforresearch experiencelasting3to5weeks.Acquisitionofresearchmethodsrelevanttoeach laboratory.Microbiologygraduatestudentsonly. MB680MicrobiologyResearchPresentations.1(1-0).ES.Essentialelementsof structure,delivery,datapresentationanduseofmediainscientificresearchseminars. Presentationandevaluationofstudentseminars,Coverageoftopicalmaterialin microbiologyasdeterminedbyinstructor.Microbiologygraduatestudentsonly. MB685Master'sSupervisedTeaching.1-3.F,S,Sum.Preq:Master’sstudents. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment.andevaluatethestudentuponcompletionoftheassignment. MB686TeachingExperience.1(1-0).F,S,Sum.Facultymentoringindidacticand methodologicalaspectsofteaching,includinginstructionaltechnologyaswellasdesign andgradingofassessmentinstruments.Provisionofindividualperformanceevaluations toencourageenhancementofteachingskills.Microbiologygraduatestudentsonly. MB690Master'sExamination.1—6.F,S,Sum.Preq:Master'sstudent.For studentsinnonthesismaster'sprogramswhohavecompletedallotherrequirementsof thedegreeexceptpreparingforandtakingthefinalmaster'sexam. MB693Master'sSupervisedResearch.1—9.F,S,Sum.Preq.‘Master'sstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. MB695 research.

Master'sThesisResearch.1—9.F,S,Sum.Preq:Master’sstudent.Thesis
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MB699Master'sThesisPreparation.1-3.F,S,Sum.Preq:Master’sstudent.For studentswhohavecompletedallcredithourrequirementsandfull-timeenrollmentfor themaster'sdegreeandarewritinganddefendingtheirtheses. MB703MicrobialDiversity.2(2-0).S.Alt.Yrs.Preq.‘MB351.Introductionto theoryandpracticeofbacterialtaxonomy,Historicalviewofsignificantdevelopments; classificationintophreneticandphylogenetic;modernapproachesofchemotaxonomy andnumericaltaxonomy;identificationmethods;interactionsandbiotechnology, ecology,geneticsandpathology.Theroleofmicrobialculturecollections. MB705BiologicalScanningElectronMicroscopy.2(1-2).Preq:Grad.standing withsomebiologicalbackground.Ondemand.Theoryandapplicationofscanning electronmicroscopy,includingspecimenpreparation,microscopealignmentand operation.performanceevaluation,interpretationofproblemsanddarkroomtechnique. (Limitedto8studentswithpriorapprovalofinstructor.) MB710BiologicalTransmissionElectronMicroscopy.3(2-3).Preq:Grad. standingwithsomebiologicalbackgroundOndemand.Theoreticalandpracticalaspects oftransmissionelectronmicroscopy,includingmicroscopealignmentanduse, performanceevaluation,interpretationofproblemsanddarkroomtechniques.(Limitedto 8studentswithpriorapprovalofinstructor.) MB711UltramicrotomyforLifeSciences.2(1—4).Preq:MB710,grad.standing. Ondemand.Anintensivelaboratorycoursecoveringsamplepreparativetechniquesfor transmissionelectronmicroscopy,includingtissuepreparation,thicksectioning,staining andultrarnicrotomy.(Limitedto8studentswithpriorapprovalofinstructor.) MB714MicrobialMetabolicRegulation.3(3—0).F.Preq.’MB351,BCH451. CreditinbothMB414andMB714isnotallowed.Anintegrativeperspectiveon bacterialphysiologyandmetabolismthroughanalysisofmetabolicregulatoryfunctions. MB718IntroductoryVirology.3(3—0).S.Preq:BCH451orGN411orMB351. Introductiontoprinciplesofvirologyincluding:classificationandnomenclature, epidemiology.structure,genomereplication,geneexpressionstrategiesandcellular infectioncycle.MajorgroupsofvirusesincludingthosewithDNAgenomesand positive-senseornegative-senseRNAgenomes. MB(FS)725FermentationMicrobiology.3(3-0).SAlt.Yrs.Fermentation bioprocessingandcharacteristics.functionandecologyofresponsiblemicroorganisms, Fermentativeactivities,growthresponsesandcultureinteractionsrelatedtometabolism, physiologyandgeneticsoflacticacidbacteriaandselectedyeastsandmolds.Current developmentsinstarterculturetechnologyandgenetics;applicationtofoodand industrialfermentations.



MB(BO,GN,PP)730FungalGeneticsandPhysiology.3(23).SAlt.Yrs,Preq: BCH~15],BO775,GN411orPP501.Basicconceptsofgeneticsandphysiologyof fungi,withemphasisonsaprophyticandplantpathogenicmycelialfungi.Current literatureonevolution,cellstructure.growthanddevelopment,geneexpression, metabolism.sexualandasexualreproductionandincompatibilitysystems.Laboratory exercisesonmutantisolation,sexualandparasexualanalysis,genetictransformation,and RFLPandisozymeanalysis. MB(IMM)751Immunology.3(3-0).S.Preq:BCH451,GN411MB351. Introductiontomechanismsofimmunityinmanandanimals.Emphasisoninteractions betweencellsoftheimmunesysteminproductionofimmuneresponsesandthe moleculesincontroloftheseinteractions. MB(CBS,IMM,PHY.PO)756lmmunogenetics.3(2—2)F,.411.Yrs,Preq:MB 501CorMB751orConsento/InstructorBasicconceptsoftheimmunesystem.Genetic basisoftheimmuneresponseincludingimmunoglobulingenetics.major histocompatibilitycomplexesandtheirroleintheimmuneresponse.themolecularbasis oftheimmunesystemandeffectormechanisms. MB(GN)758ProkaryoticMolecularGenetics.3(3—0).S.Preq:BCH451orGN 41].Structureandfunctioninprokaryoticmoleculargenetics.withemphasison mutationsandmutagenicpathways,transcriptionalandtranslationalregulation,RNA processing,DNAreplicationandrecombinationandcharacterizationofrecombinant DNAmolecules.ApplicationsofgeneticandrecombinantDNAtechniquestomicrobial processes.includingstrainconstructionandenhancementofgeneexpression. MB(GN)760ExperimentalMicrobialGenetics.4(2—6).S.Preq:BCH761,GN 411,MB351.Laboratory-orientedpresentationofcurrentmethodologiesandconceptsin molecularmicrobialgeneticsandtheirapplicationtostrainconstruction,plasmidand phagemanipulations,mutagenesis,cloningandgeneticengineeringofmicroorganisms. MB771MolecularVirologyOfAnimalViruses.3(3-0).F.Animalvirus replication.Selectedexamplesfromeachvirusgroupillustrateprinciplesunderlying lytic,persistentandtumor-inducingviralinfection. MB(BO)774Phycology.3(1-4).S.Introductiontotaxonomy.morphology. reproductionandecologicalimportanceoforganismswhichmaybeincludedinthe algae.Attentiontolocalfreshwaterflowandphysiologyofselectedspeciesinrelationto algalblooms.waterqualityandnutrientloadinginaquatichabitats. MB(BO)775TheFungi.3(3-0).F.Preq.‘BO200orequivalent.Overviewofthe fungiwithinframeworkofasurveyofmajorclasses. MB(BO)776TheFungiLab.[(0-3).F.Coreq:MB775.Illustrativematerialof fungalassemblagesdiscussedinMB775.
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MB(CBS,IMM)783AdvancedImmunology.3(3-0).FAltYrs.Preq‘CBS"53 orVMM815orMB751orequivalentorConsentofInstructor.Theontogenyand phylogenyofselfandnon-selfrecognition.Emphasisonbasicmechanismsevolved duringtheevolutionofthespecies.Specialityareassuchasimmunologyofreproduction andgeneticregulationoftheimmuneresponse. MB790TopicalProblems.F.S,Sum. MB801Seminar.[(1-0).FS. MB810SpecialTopicsMicrobiology.ESSum. MB820SpecialProblems.FS,Sum MB824TopicalProblems.FS.Freq.Grad.standing,Consentoflnstructor. MB870DoctoralLabRotations.F.3.Essentialelementsofstructure.delixer). datapresentationanduseofmediainscientificresearchseminars.Presentationand evaluationofstudentseminars.Coverageoftopicalmaterialinmicrobiologyas determinedbyinstructor.Microbiologygraduatestudentsonly. MB880DoctoralMicrobiologyResearchPresentations.[(10),FS.Preq: ConsentofInstructor.Directedresearchofmicrobiologygraduatestudentsin departmentallaboratoriespriortoselectingthesisresearchtopic.Selectionofaminimum ofthreelaboratoriesforresearchexperiencelasting3to5weeks.Acquisitionofresearch methodsrelevanttoeachlaboratory.Microbiologygraduatestudentsonly. MB885DoctoralSupervisedTeaching.1-3.F,S.Sum.Freq:Doctoralstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment.observeandprovidefeedbacktothestudentduringthe teachingassignment.andevaluatethestudentuponcompletionoftheassignment. MB886TeachingExperience.[(1—0).F.S,SumFacultymentoringindidacticand methodologicalaspectsofteaching.includinginstructionaltechnologyaswellasdesign andgradingofassessmentinstruments.Provisionofindividualperformanceevaluations toencourageenhancementofteachingskills.Microbiologygraduatestudentsonly. MB890DoctoralPreliminaryExamination.1-9.F,S,Sum.Preq:Doctoral student.Forstudentswhoarepreparingforandtakingwrittenand/ororalpreliminary exams. MB893DoctoralSupervisedResearch.[-9.F,S,Sum.Preq:Doctoralstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty.



MB895DoctoralDissertationResearch.[-9.F,S,Sum.Preq.‘Doctoralstudent. Dissertationresearch. MB899DoctoralDissertationPreparation.1-3.F,S,Sum.Preq:Doctoral student.Forstudentswhohavecompletedallcredithour,full-timeenrollment, preliminaryexamination,andresidencyrequirementsforthedoctoraldegree,andare writinganddefendingtheirdissertations. MULTIDISCIPLINARYSTUDIES MDS101IntroductiontoUniversityEducation1.[(1—1).F.Developmentaland academictopicstoassiststudentsinmakingrationaldecisionsaboutmajors:including issuesbetweenhighschoolandcollege,learningstyles,careerdecisionmaking,assessing motivationandvalues,overviewofuniversitymajorsanddiversity. MDS102IntroductiontoUniversityEducation11.1(1-1).S.Preq:MDS101. ContinuationofMDS101 MDS103ImagesoftheFuture.3(3—0).Basicprinciplesoffuturesstudies;history, problems.limitations,andmethodsofforecasting;questionsofchange.qualityoflife, complexity,technology,andvalues. MDS104TheExperienceandInterpretationsofFreedom.3(3—0).Interdisciplinary introductiontofreedomasabasicthemeinhistory.culture,andpersonallife.Focuson interplaybetweentheexperienceoffreedomanditsvariousinterpretations. MDS105ASystemsApproachtotheUniverse.Systemsapproachesto problemsinphysical,social,andbehavioralsciencesandtechnology.Conceptsof generalsystems(interactionsbetweensystemsfunctioning).Emphasisin interdisciplinaryproblem-solvingmethodsandcriticalquestioning. MDS(WGS)200IntroductiontoWomen'sandGenderStudies.,F. Introductiontowomen'sandgenderstudiesasaninterdisciplinaryfieldspanningthe humanities,socialsciences.andnaturalsciences.Studyofhistoricalperspectivesand contemporaryunderstandingofwomenandgender.Theory.systematicanalysis,and experimentalaccountsusedtoexplorecomplexitiesofgender.andotheridentity determinants,mechanismsofpowerandprivilege.andavenuesforsocialchange. MDS201EnvironmentalEthics.3(3—0).Interdisciplinaryconsiderationofwaysin whichfieldofstudycoupledwithpersonal/culturalvaluescontributetowardseither solvingorcompoundingenvironmentalproblems;providesframeworkforprocessof makingethicaldecisions.

208

MDS210WomenandGenderinScienceandTechnology.3(3-0).F. Interdisciplinaryintroductiontothereciprocalrelationshipsbetween scientific/technologicalresearchandcontemporaryunderstandingofgender.Special emphasisonsocialfactorsinfluencingscientistsandengineersintheirprofessions. MDS214TechnologyandValues..Introductiontotherelationsof technologyandsociety.Emphasisplaceduponthenatureoftechnology,contrasting attitudestowardstechnology,technology'srelationtotheindividualandtovalues,andto thefuturerelationsoftechnologyandsociety. MDS220CoastalandOceanFrontiers..Interdisciplinaryapproachto currentissues,scientificconcepts,managementstrategiesandfuturetrendsconcerning thecoastsandtheoceans.Requiredweekendfieldtrip. MDS240AfricanCivilization.3(3—0).Aninterdisciplinarystudyofcentersof African‘civilizationfromantiquitytothe19605.SuchcentersincludeancientEgypt, Nubia,Axum,Ghana,Mali,Songhai,Kilwa,Malinda,Sofola,Zinzibarand Monomotapa. MDS241IntroductiontoAfrican-AmericanStudiesII.3(3-0).Secondinatwo semesterssequenceintheinterdisciplinarystudyofsub-SaharanAfrica,itsarts,culture, andpeople,andtheAfrican-Americanexperience. MDS251TheArtsofaWorldCapital:London.3(3—0).Multidisciplinarycourse introducingstudentstothearchitectureandmuseumsandthemusical,dance,and theatricalperformancesofLondon.Historicalandsocialcontextoftheseworksofart. TheinfrastructureinLondonthatmakesitsunusualartisticvitalityandqualitypossible. TaughtinLondon. MDS252Viennain1900.3(30).Interdisciplinarystudyofart,architecture,music andtheaterinturn-of-the—centuryViennaandofthepoliticalandscientificthinkingthat surroundedthesearts.TaughtinVienna. MDS257TechnologyintheArts.3(3-0).Theinteractionbetweentechnologyand theartswithanemphasisondevelopmentsinWesternartofthetwentiethcentury. Historicalandemergingissuesinclude:soundandfilmrecordings,theadditionofsound tofilms,theimpactoffilmsandtelevisionontheater,theimpactofradio,computer applicationstomusic,thevisualarts,andliterature. MDS258MathematicsandModelsinMusic.3(3—0).Useofmathematicsand modelsinthecompositionofwesternmusicofvarioustimeperiodswithanemphasison thetwentiethcentury.Criticalanalysisoftrivialandnon—trivialusesofmathematics; differentiationbetweenmathematicsasananalyticaltoolandmathematicsasa compositionaltool.Surveyofmodelsincludinggeographical,grammatical,andgraphic.



MDS259TheArtsandPolitics.3(3—0).Interactionsbetweentheartsandpolitics. Specificinstancesandtypesofpoliticalartfromthepastandthepresent.Patronage. censorship,propaganda,artintimesofwar,theartist'soptionsandpowers,aestheticsand criticism. MDS295SpecialTopicsinMultidisciplinaryStudies.1-6.F,S,Sum.Detailed investigationofaninterdisciplinarytopic.Topicandmodeofstudytobedeterminedby facultymemberand/orteachteam. MDS301ScienceandCivilization.3(3-0).Preq.‘Soph.standing.Aninquiryinto thescientificachievementandculturalimpactofthreedifferent,butinterrelated,models (orparadigms)ofunderstandingtheworldandman'splaceinit;theAncient—Medieval modelofAristotle,PtolemyandAquinas;the17thcenturymodelofNewtonianphysics; andtheemerging,butfragmentary.20thcenturymodelbaseduponthenewphysicsof Einstein,PlanckandHeisenberg. MDS302ContemporaryScience,TechnologyandHumanValues.3(3—0)Preq: Soph.standing.Interdisciplinaryevaluationofrecentandpotentialinfluencesofcurrent scientificandtechnologicaldevelopmentsonsociety.Emergingsocial.ethical,and intellectualissuesinclude:Theadequacyofcontemporaryscientificframeworks;the relationsamongscience,technology.andsociety;thesocialconsequencesofscientific andtechnologicalapplications,andhumanprospectsandpossibilities. MDS303HumansandtheEnvironment.3(30).Interactionsamonghuman populationsinthebiophysicalsystemandtheenvironment.Emphasisoncurrentissues, ecologicalprinciplesandtheirrelationshipstobasicbiophysicalprocesses;considers food,populationdynamics,publiclandandcommonresources,renewablenatural resources,pollution,waterresources,energyandnon-renewableresources. MDS304EthicalDimensionsofProgress.3(3-0).Multidisciplinaryexaminationof traditionalwesternnotionofprogress,focusingonethicalissuesraisedbyconceptof progress,andconnectionsbetweenscience,technologyandsociety.Placesrelationships suchasengineeringandsocialresponsibilitywithinthecontextofpresentday redefinitionsofthenotionofprogress. MDS305PeaceintheGlobalVillage.3(3-0).FExaminationofpeacein multidisciplinaryterms—anthropological,psychological,political,philosophical, environmentalandreligious;considerationofhumanpropensityforcooperationaswell asaggressiveness;dialogue-lectures,casestudies,workshopsandroundtable presentationsonpastandpresenthumangroupingsthatsucceededinattainingpeace; possibilitiesforpeaceinthefuture.
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MDS(MUS)306MusicCompositionwithComputers.3(3-0).Preq:Some knowledgeofmusicorcomputerscience(2.g.CSC200)orconsentofinstructorSurvey ofthetheoryandhistoryofcomputermusic,compositionalalgorithms,digitalsynthesis techniques,compositionofatleastonecomputermusicwork—acomputer-assisted compositionfortraditionalinstruments.3pieceforcomputermusicontape,areal-time piece,orapiecethatcombinestapeandinstrument(s). MDS(WGS)310Women'sandGenderStudiesInternship.3(3—0)FS. Internshipprogram.Introductiontocareersthatdealspecificallywithwomen'sissues. Ten—hours-per—weekworkatanonprofitorgovernmentalorganization. Contextualizationofthatexperiencethroughadditionalacademicrequirements. MDS320EthicsinEngineering.3(3-0).S.Preq:JuniorstandingEngineeringin Americancultureandtheemergingethicalissuesconfrontingtheprofession:corporate responsibility,personalrights.whistleblowing.conflictsofinterest.professional autonomy,riskassessment,sustainabledevelopment,andtheplaceandpurposeof Engineeringcodesofethics. MDS322TechnologicalCatastrophes.3(3—0)Freq.Sophomorestanding Interdisciplinaryexaminationofthehuman,organizationalandtechnicalfactors contributingtothecausesandimpactsofrecenttechnologicalaccidentssuchasthe Bhopalchemicalleak,thespaceshuttleChallengerexplosion.theChernobylnuclear accident,andtheExxonValdezoilspill.Evaluationofriskassessment.riskperception andriskcommunicationstrategies.Considerationofoptionsforlivingwithcomplex technologicalsystems. MDS323WorldPopulationandFoodProspects.3(3-0)Examinationofthe dynamicsofpopulationsizeandfoodneeds.production.distributionandutilization. Consequencesofinadequatenutritionandfoodchoices.effortstoincreasethe compatabilityofeffectivefoodproductionsystemsandalternatecropsandcropping systemsexamined. MDS324AlternativeFutures.3(3-0).Perspectivesonpossiblealternativefutures aswellasthecuttingedgeofthepresent.Natureandlikelihoodofvariousalternatives. Methodologyandlimitationsofforecasting,selectedfuturistissuesandinteractions betweenpresentandpossiblefuturetechnologiesandhumanvalues. MDS325Bio-MedicalEthics:AnInterdisciplinaryInquiry.3(3-0).F,S. Interdisciplinaryexaminationandappraisalofemergingethicalandsocialissues resultingfromrecentadvancesinthebiologicalandmedicalsciences.Abortion. euthanasia,physician-assistedsuicide.compromisedinfants,aids.reproductive technologies,andhealthcare.Focusonfactualdetailsandvaluequestions.fact—value questions,fact-valueinterplay,andquestionsofimpactassessmentandpolicy formulation.



MDS326TechnologyAssessment.3(3-0).Impactsoftechnologiesastheyare appliedinsociety.Descriptionandforecastingofeffects,interactions,andpotential irreversibilities. MDS327ModernArt-ModemLiterature:1880-1980.3(3—0).Interrelationshipof artandliterature,1880-1980,fromclassicModernmovementstocontemporaryPost- modernmovements;majorfigures,suchasPicasso,Ernst,Magritte,DeKooning, Warhol,andKieferinartandO'Neill,Woolf,Faulkner,Beckett,Sartre,andVonnegutin literature. MDS328SexualityandValues.3(3-0).Interdisciplinaryexaminationofvalue issuesrelatedtosexualbehaviorandidentity.pornography,homosexuality,andabuse. MDS330BlackPopularCulture.3(3-0).Amultidisciplinaryexaminationof contemporaryblackculturalexpressioninfilm,music,art,andthemedia.Emphasison race,class,gender,andpoliticaldiscourse. MDS(H1)340PerspectivesinAgriculturalHistory.3(3-0).Historicaltopics relatedtotheheritageofagriculture,thebiologicalsciences,andtherelationshipamong agriculture.technology.scienceandsociety. MDS351Arts,IdeasandValues.3(3—0).Anexaminationofthewayworksofai't embodyaparticularunderstandingofwhatisrealandwhatisworthwhileandshapetheir \iewers'ideasandvalues.Casestudiesapproach. MDS352Dress,Style,andChange.3(3—0).Preq:JIUIIOI‘standing. InterdisciplinarycoursefocusingonhistoricalandculturalprinCiplesofstyleasrelatedto dressandfashion.ExaminationoffashionandstylistictrendsincyclesofdreSs. MDS401TheContemporaryCity:ProblemsandProspects.3(30).Freq: Sophomorestanding.Interdisciplinaryexaminationofthesocialandphysical characteristicsofthecontemporarycityandproblemswhichcitiesface.Topicsinclude urbandesign.socialrelationships,education,transportation.crimeandviolence,and urbanpsychology.Alternativesolutionstovariousurbanproblemsexamined. MDS402PeaceandWarintheNuclearAge.3(3-0).Aninterdisciplinary exammationofcontemporarywarsandinternationalconflict.arms.races,nuclear strategyanddefensepolicy,armscontrol,theoriesandstrategiesofpeace. MDS403SeminarinTechnologyandSociety.3(3-0).Preq.Sophomorestanding. Explorationofthephenomenonoftechnologyinsociety.Thenatureoftechnology. policyissues,thequestionofvalues,technologicalforecasting,andtheimplicationsof futuretechnologies.
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MDS406ConservationofBiologicalDiversity.3(3—0).Preq:Juniorstandingand oneyearofBiologicalScience.Populationbiologyconceptsfundamentalto understandingthepropertiesoftheobjectsofconservation.Geneticdiversityin agriculture,forestry,andanimalbreeding;theethicalandinternationalpolicyissuesin preservationandmanagement. MDS410ToxicSubstancesandSociety.3(3—0).Preq.‘Juniorstanding. Interdisciplinaryevaluationofpast,presentandfutureeffectsoftoxicsubstancesinthe environment.Addressesvariousdimensionsoftoxicsubstances;specialemphasison waystominimizeadverseeffectsincontemporaryandfuturesocieties. MDS412Enteringthe21stCentury.3(3-0).S,Alt.Yrs.(odd).Systemsapproachto predictionsabouttheworldintheletcenturyfromtheperspectivesofagriculturaland environmentalstudies.Attentiontofoodproduction,fisheries,forests,water,energy, materialresourcesforfuel.climate,andpopulation,Guestlecturesandclassprojects. MDS(TAM)414TextilesandSociety.3(3-0).Alt.'yrs.Sophomorestanding. HistoricalandsociologicalstudyofthetextileandapparelindustriessincetheMiddle Ageswithemphasison1850-present.Changesinindustrycomposition,corporate structure,productiontechnology,workorganization,andlabor-managementrelations. Impactoncommunities,workers,andtheenvironment.Longrangetrendsand implications. MDS(Hl)485HistoryofAmericanTechnology.3(3—0).Preq.‘hoursofhistory. lechnologyinAmericanhistory:theideological,social,economic,andinstitutional contextsoftechnologicalchangefromthe17605tothepresent.Impactsofnew technologicalsystems. MDS490IssuesinScience,Technology,andSociety.3(3-0).ESSum.Preq. Jz/morHanding.Examinationofasignificantissue,method,orhistoricalepisodeinthe areaofscience,technology.andSOCiety MDS(WGS)492TheoreticalIssuesinWomen'sandGenderStudies.3(3-0).S. Preq.MDS200.Examinationoffeministtheory.Studyofformativetextsinmodem feminism.drawnfromvariousdisciplineswithinthehumanities,socialsciences,and naturalsciences.ln-depthexplorationoffeministperspectivesonissuesofrace,class. gender.sexuality,workandmothering,amongothers.Analysisoflocalandglobal culturalpracticesusingfeministtheoreticalframeworks. MDS(WGS)493SpecialTopicsinWomen'sandGenderStudies.3(3—0).F. Examinationofvaryingtopicsonwomenand/orgenderfromamultidisciplinary perspective.



MDS494TopicsinArtsStudies.3(3-0).Preq.‘Juniorstandingand15hoursin eitherdance,design,filmstudies,music,theater,orvisualarts.Multi—artscourse focusingonselectedworksofartinvariousmedia,relatedbytheme,placeordate. Capstonecourseforstudentswithanextensivebackgroundinoneofthearts.Topicsmay vary. MDS495SpecialTopicsinMultidisciplinaryStudies.1-6.Examinationofselected topicsofaninterdisciplinarynature. MDS496TopicsinFilmandInterdisciplinaryStudies.3(3-0).Detailed examinationoffilmwithininterdisciplinarycontexts.Specifictopicswillvaryfrom semestertosemester. MDS497TopicsinAfrican-AmericanStudies.3(3-0).Preq.‘MDS240. MultidisciplinaryexaminationofselectedtopicsinAfrican-Americanstudies. MDS498IndependentStudyinMultidisciplinaryStudies.[-3.Preq:Permission ofinstructor.Independentinvestigationanddiscussionofaselectedtopicofan interdisciplinarynature. MDS595SpecialTopicsinMultidisciplinaryStudies.[-3F,S.Sum.Preq:Grad. standingorConsentofInstructor MDS610SpecialTopicsinMultidisciplinaryStudies.F,S,Sum. MDS685Master'sSupervisedTeaching.1—3.F,S.Sum.Preq:Master’sstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment.observeandprovidefeedbacktothestudentduringthe teachingassignment.andevaluatethestudentuponcompletionoftheassignment, MARINE,EARTH,ANDATMOSPHERICSCIENCES MEA100EarthSystemScience:ExploringtheConnections.4(3—2).S.Preq.‘ Competenceinhighschoolalgebraandchemist/VI.Anintroductiontotheprocesses01 andlinkagesamongmayorcomponents01planetEarth.jcosphere.hydrosphere, atmosphere.biosthcreasdynamicandinterdependentsystems.Influenceofhuman activityonearthsystems.Optionalweekendfieldtrip. MEA101Geology1:Physical.3(3-0).Preq:RecommendedthatMEA110betaken concurrently.Systematicconsiderationofprocessesoperatingonandbelowtheearth's surfaceandtheresultingfeaturesoflandscape.earthstructures.andearthmaterials. Occurrencesandutilizationoftheearth'sphysicalresources.
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MEA102Geology11:Historical.3(3-0).Preq.‘MEA101.RecommendedthatMEA 111betakenconcurrently.Thesecondsemesterofthebasicintroductorysequencein geology.Utilizationoftheprinciplesofgeologytoreconstructandunderstandtheearth's history.Geologiceventsthatcausemodificationoftheearth'scrust.emphasizingNorth America.Historyoflifeandtheenvironmentalsignificanceofchangesinanimaland plantlifethroughgeologictime. MEA110GeologyILaboratory.1(0-3).Coreq:MEA101.Scientificmethodology appliedtothestudyofcommonrock-formingminerals,commonrocks.topographic maps.geologicstructuresandgeologicalmaps.Fieldtrips. MEA111GeologyIILaboratory.1(0-2).Coreq:MEA102.Reconstructionand interpretationofeventsinthehistoryoftheearth.Interpretationofsedimentaryrocks. constructionandinterpretationofgeologicalmaps.identificationoffossilorganismsand utilizationoffossilsinthereconstructionofearthhistory. MEA120TheDinosaurianWorld.3(3-0).S,Alt.Yrs.(even).Evolutionand ecologyofdinosaursrelatedtobroaderfeaturesofEarthhistory.includingplate tectonics.paleoclimatology,massextinctionandthelong—termeffectsofnatural selection. MEA121TheDinosaurianWorldLab.1(0—2).S.All.Yrs.(even)Coreq.MEA 120.Companiontolecturecourseon“TheDinosaurianWorld.“Adaptivesignificanceof osteologicalcharacteristics.ecologicalcorrelatesofbodyweightandphysical environmentalvariables.andconceptsrelatingtonaturalselection.fitness.biodiversity andchangesintheplanetaryenvironmentonvarioustimescales.Discussion.specimen demonstrationsandproblemsolvmg. MEA130IntroductiontoWeatherandClimate.3(3-0)Prcq'Fornon—majors only.Exploresthestructure.physicalcauses.andclimatologyofweathersystems includingthejetstreams.mid-latitudecyclones.hurricanes.thunderstorms.and tornadoes.Cloudsandprecipitation.airpollution.climatemodification.opticaleffects (rainbows.halos)andweatherinstruments.Vteathersystemsandforecastingtechniques areillustratedthroughdailyweathermapdiscussions. MEA135IntroductiontoWeatherandClimateLaboratory.[(0-2)CorcqMEA 130.Experimentsincludeeffectsotairpressurechangeontemperatureanddensity(gas law):measurementofatmOSphericmoisture;formationofcloudsandhail:effectsof variablesolarheating.Graphicaldisplayandinterpretationofdata;weatherinstruments andobservations:weathermapanalysis;forecastingprinciples. MEA140NaturalHazardsandGlobalChange.Thescienceofnatural hazardsandglobalchange:theimpactonhumancivilizationofeventsinthelithosphere. atmosphere,biosphere,andhydrosphere(e.g.,earthquakes,hurricanes.redtides.and floods),andtheimpactofhumansontheglobalenvironment(e.g..globalwarming).



MEA200IntroductiontoOceanography.3(3-0).Preq:Highschoolphysics. chemistry,trigonometryandbiolog/orequivalent.Theoceanasapartofour environmentincludinginteractionsbetweenatmosphereandocean,oceancirculation, physicalandchemicalpropertiesofseawater,marinegeologyandmarinebiology. MEA210OceanographyLab.1(0—2).Coreq:MEA200.Complementsthelecture courseinOceanography.Numerousdemonstrationsandresourcematerialsvisualize basicoceanographicconceptssuchasgeologicalprocessesoperatinginthemarinerealm, thechemicalpropertiesofseawater.oceaniccirculation.tidesandwaves.aswellas processesaffectingthebiologyoftheoceans. MEA213FundamentalsofMeteorology.2(1-2).F.Coreq:MA141.Introduction tothedisciplineofandopportunitiesinmeterology,atmosphericverticalstructure. motion.andpressuresystems,jetstreams;globalcirculation;airmassesandfronts:mid- latitudecyclonestructureandevolution. MEA214FundamentalsofMeteorologyII.2(1-2).S.Preq:MEA213. Introductiontomoisturevariables.adiabaticprocesses,thermodynamicdiagrams, stability,cloudsandprecipitation,thunderstorms,tornadoes.andhurricanes.airpollution, globalclimatechange.ozonehole. MEA(ZO)220MarineBiology.3(3-0).Freq:MEA200orBIO125.Introduction tomarineplantsandanimals,theiradaptationstolifeintheseaandecological interactionsinselectedmarineenvironments(e.g.coralreefs,deepsea,saltmarshes). Interactionsofmanwiththesea:foodfromtheseas,biologyofdiving.Optionaltrip. MEA250IntroductiontoCoastalEnvironments.3(3~0).Preq:MEA200/210or MEA101/110.Aglobalsurveyofcoastalhabitats,theprocessesthatshapethese dynamicenvironments,andthephysicochemicalcontrolsthatregulatetheirindigenous biologicalcommunities. MEA251IntroductiontoCoastalEnvironmentsLaboratory.[(0—2).Coreq: MEA250.ComplementsthelecturecourseIntroductiontoCoastalEnvironments(MEA 250).Experimentsinvolvingthephysical,chemicalandbiologicalprocessesthatshapea varietyofcoastalenvironments. MEA268MarinePaleontology.4(3-2).F.Preq:BIO125,MEA102.Evolutionof marinelifetracedthroughgeologictime,accentingthefunctionalsignificanceof adaptationsandthehistoryofmarineescosystems.Requiredfieldtrips. MEA300EnvironmentalGeology.3(3-0).Preq:MEA101orMEA1-10,orSSC 200.Geologicaspectsoftheenvironment;man'seffectuponandinteractionwiththe variousgeologicprocesses;geologicconsiderationsinland-useplanning.wastedisposal. andeffectiveuseoftheearth'snaturalresources:geologicrisksandhazards.Required fieldtrip,
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MEA311TheGlobalAtmosphere.3(3-0).F.Preq:PY205or211&MA141. Coreq:MEA213&313.Physicalbasisforweatherandclimate.Regionalandglobal climatechange;earth-sunrelationships;solarenergyincidenttoandmodifiedbythe atmosphere;terrestrialradiation;transportsofheatandwatervapor;surfaceandglobal energybalance;generalcirculationoftheatmosphere;climateclassification. MEA312AtmosphericThermodynamics.3(3-0).S.Preq:PY208;MEA311. Coreq:MA241,MEA214&314.Atmosphericthermodynamics:equationofstatefor' mixtureofgases;firstandsecondlawsofthermodynamics;diabaticandadiabatic processesfordryandmoistair;measurementandphasechangesofwatervapor. Atmosphericstatics:staticstabilityofmoistair;verticalacceleration. MEA313WeatherMeasurementsandAnalysisI.1(0-3).F.Coreq:MEA213& 311.AlaboratorycoursesupplementingmaterialinMEA311.Solarandterrestrial radiation;atmosphericattenuation;surfaceenergybalance;generalcirculationand transportofheatandwatervapor;climateclassification. MEA314WeatherMeasurementsandAnalysisII.[(0-3).S.Preq:MEA311. Coreq.‘MEA214&312.AlaboratorycoursesupplementingmaterialinMEA312. Meteorologicaldatafieldsandtheirmathematicalexpression;objectiveanalysis; measurementandcalculationofmoisturevariables:moistanddryadiabaticprocesses; staticstability;effectsofradiationandverticalmotion;verticalcrosssections. MEA(CH)323EarthSystemChemistry.3(3-0).Preq.‘CH201.Coreq:BIO125 oranyMEAcourse.Chemistryoftheearthwithanemphasisontheinteractionsofthe biosphere,geosphereandatmosphere.Theoriginandchemicalevolutionofthesolar system,chemicalcyclesintheenvironment,andtheimpactofmanonbiogeochemical processes. MEA330MineralogyandOpticalMineralogy.5(3—6).Preq:MEA101.Coreq: CH101,102,MEA110.Fundamentalsofcrystallography.crystalchemistry,andcrystal physics.Introductiontomineralsasnaturallyoccurringsolidstatematerials. Characterizationandidentificationofmineralsonthebasisofcrystallographicfeatures, physicalandchemicalproperties,geologicoccurrence,phaserelations.anduses. Determinationoftheopticalpropertiesofnon-opaqueminerals,withemphasison petrographicthinsections.Systematicreviewofrock-formingminerals.Required weekendfieldtrip. MEA369TerrestrialPaleontology.4(3-2).S,Alt.Yrs.(odd).Preq:BIO125,MEA 102.Evolutionofterrestriallifetracedthroughgeologictime,accentingthefunctional significanceofadaptationsandthehistoryofterrestrialecosystems.Requiredfieldtrips. MEA384Paleoecology.3(3—0).F,All.Yrs.(odd).Preq:MEA268andMEA369. Methodologiesinpaleoecology.Effectsofpreservationalbias,interpretationsofthe dynamicsofancientcommunities,andcomparisonswithlivingcommunities.Required fieldtrips.



MEA400EarthSystemsSimulationModeling.4(3-3)SPreqSeniorstanding ESNRMEAcurricula.Conceptualecosystemsmodeling.dynamics.parameterization. boundaryconditions,dataintegration,validation.interactionsbetweensub—systems.and anthropogenic-coupling.Constructionofsimulationmodelsusingprogrammableblocks forquantitativesimulations.Developmodelingskillsandillustratesimulationsof scienceandmanagementquestionsthroughfocusonawatershed-river-coastalsystem (NeuseRiver—PamlicoSound) MEA405ClimatologicalDataAnalysis.3(30).Preq.MEA3]]andST380. Probabilityandstatisticsappliedtoclimatologyandmeteorology.Discreteand continuousprobabilitydistributionsofmeteorologicalvariablesexamined.Regression analysisappliedtoweatherforecasting.Forecastverification.Smoothingandfiltering processes.Introductiontotimeseriesanalysis.Elementarydecisiontheory. MEA410IntroductiontoGeologicMaterials.4(3-3).Preq:MEA101;CH 101.102.Basicprinciplesofmineralogyandpetrology.Commonrock—formingandore- forrningminerals.Introductiontoigneous.metamorpic,andsedimentaryenvironments androcks.Descriptionandclassificationofcommonrocksandminerals.Requiredfield trips. MEA411MarineSedimentTransport.3(3—0).Preq.‘MEA101orMEA200,MA 24],FY20]orPY205.CreditnotallowedforbothMEA411andMEA562.Quantitative studyofsedimenttransportinthemarineenvironmentincludinganintroductiontofluid mechanicsandsedimenttransporttheory.Discussionoftheprocessesandproductsof sedimenttransportinspecificmarineenvironmentsfromestuariestothedeepseaand interpretationofsedimenttransportprocessesfromsedimentarystructures. MEA412AtmosphericPhysics.3(3-0).Preq:MA242,PY208orequivalent. Physicalandanalyticaldescriptionsofatmosphericaerosols,clouds/fogs,and precipitationprocesses;sizedistributionandsourcesofatmosphericaerosols;impactof aerosolsonvisibilityandclimate;microstructureofwarmandcoldcloudsandtheir interactionwithsolarandterrestrialradiation;collision—coalescenceandicephase mechanismsofprecipitationformation;atmosphericelectricity;plannedandinadvertent weathermodification;weatherradar;atmosphericoptics. MEA415GeologyofEconomicMineralDeposits.3(2-3).Preq.‘MEA330;MEA 440and450recommended.Thenature,geologicsettingandgeographicdistributionof, economicmineraldeposits.Topicsincludebothmetallicandindustrialmineralsandthe variousgeologicprocessesthatworktoproducethem.Laboratoryworkwitheconomic mineralsuitesfromfamousminingdistrictsoftheworld.Twotothreeweekendfield tripsrequired.

MEA417GeologyofFossilFuelDeposits.3(3-0)Preq.MEA4/0orMEA430 MEA45]Pl’2/lorPI'205.Introductiontoapplicationsofgeologicalandgeophysical principlesintheexploration.evaluationandexploitationoftheearth’sfossilenergy resources. MEA421AtmosphericDynamicsI.3(31).F.Preq'MA242,PI'JOzS.MEA312 314.Meteorologicalapplicationsoffluidkinematics:divergence.vorticity.deformation. advection.masscontinuityandverticalmotion.Atmosphericdynamics:theequationof motiononarotatingearth;componentequationsinCartesian.polar-sphencaland pressurecoordinates.Scaleanalysisandsimplifications.Casesofhorizontalflow geostrophicandgradientwind.ageostrophyandacceleration;thermalwindandvorticity. MEA422AtmosphericDynamicsII.3(31).Freq:MEA421Vorticityand potentialvorticityequations;dynamicsofsynoptic-scalemotions;quasi-geostrophic theory;atmosphericwavesincludingshallowwater.internalgravity.inertia-gravity.and Rossbywaves;finitedifferencemethods;numericalweatherprediction;atmospheric instabilitiesincludingstatic.Kelvin—Helmholtz.inertial.symmetric.barotropic.and baroclinicinstabilities. MEA430ScientificConceptsandGlobalProblems.3(30).Preq:Sophomore standing.Majorproblemsfacinghumanpopulationcausedbyconflictbetweenits growth,itsconsumptionandtheearth'sfiniteenvironment.Focusonscientificconcepts anddynamicsgoverningtheseproblems.theirinterrelationships.theircauses.andtheir consequences.Participatorylearningthroughgroupdiscussionsandstudent-initiated research. MEA(CE)435EngineeringGeology.3(3—0).Preq.‘MEA101andJuniorStanding incollegesofAgricultureandLifeSciences.Engineering,ForestResources,Physical andMathematicalSciencesorTextilesApplicationofbothgeologyandgeotechnical engineeringtoengineeringprojects.Illustrationsofrelevantmaterialspropertiesand techniquesutilizedindescribingsubsurfaceconditions. MEA440IgneousandMetamorphicPetrology.4(3—3).Preq:MEA330.The studyofrocksformedbythecrystallizationofmagmas(igneous)andbythe recrystallizationofexistingrocks(metamorphic).withemphasisonwhole—rockand mineralcompositions,classification.petrography.hand-sampleandthinsection identification.andtherockoriginsintermsofmagmagenesisandemplacementand tectonics.Fieldtripsarerequired. MEA443WeatherAnalysisandForecastingI.3(1—6).Preq.MEA421.Analysis andforecastingofmid-latitudeweathersystemswithemphasisonsimplifiedmodelsand methods.Barotropicmodel.Rossbywaves;baroclinicstructure.upper-levelwave evolution,forecasting;surfacecycloneevolution.Sutcliffe-Petterssenmodel.Numerical computationmethods;numericalweatherpredictionandoperationalmodels.subjective andobjectiveanalysisofmeteorologicalfields.



MEA444WeatherAnalysisandForecastingII.3(1-6).Preq.’MEA443.Analysis andforecastingofmid-latitudeweathersystemswithemphasisonscaleinteractionand casestudies.Quasi-geostrophictheory,omegaequation;cyclogenesisclimatologyand processes;isentropicanalysis.three-dimensionalairflow,cloudpatterns;explosive cyclogenesis.Structureanddynamicsoffrontsandjetstreams.Severeweather processes,thunderstorms,microbursts.tornadoes.Mesoscaledynamics,analysis techniques,forecastproblems;precipitationbands;multi-scaleinteraction. MEA450IntroductorySedimentaryPetrology/Stratigraphy.4(3-3).Preq:MEA 330.Properties,classification.geologicoccurrences,andoriginofmineralsandrocks formedbyphysical,chemical.andbiologicprocessesatandneartheearth'ssurface. Principlesofdivisionofstratifiedterrainsintonaturalunits.correlationofstrata. interpretationofdepositionalenvironmentsandfacies.Requiredfieldtrips. MEA451StructuralGeology.4(3-3).S.Preq:MEA3300rMEA410.Basic principlesofgeometric.kinematicanddynamicanalysisasappliedtofractures,shear zones,folds,andfabricsofdeformedrockbodies.Considersbothbrittleandductile realmsofthecrustfrommisroscaletoregionaltectonics.Requiredovernightfieldtrips. MEA455Micrometeorology.3(3-0).Preq:MEA422orMAE308.Energybudget neartheearth'ssurface;soiltemperaturesandheattransfer;airtemperature,humidity, andwinddistributionintheplanetaryboundarylayer;fundamentalsofviscousflowsand turbulence;semiempiricaltheoriesofturbulence;exchangesofmomentum,heatand moistureintheatmosphericsurfacelayer;airmodificationduetochangesinsurface properties;agriculturalandforestmicrometeorology. MEA(CE)456AirQuality.3(3-0).Preq:MEA411;orCE384;or280plusCE 382.Introductiontoairqualityengineeringandmeterology.Airqualitymanagement,air qualitymeterology,atmosphericemissionsanddispersionmodeling,andcontrol technologyprinciples. MEA459FieldInvestigationofCoastalProcesses.5(3-5).Preq:MEA250and 251.Coastalzoneprocessesanddynamicswithemphasisontheforcingfactorsthat regulatechangingcoastallandforms,theecologyandphysicochemicalcharacterof coastaloceanwater-masses,seabedmorphologies,landscapeacademes,etc.Field observationsandfieldtechniqueswillbeemphasizedintidal-freshwatercoastal wetlands,estuaries,barrierisland,tidalinlets,continentalshelvesandshelf-margin habitats.Additionalfeedsrequired. MEA460PrinciplesofPhysicalOceanography.3(3—0),Preq:MA242.Coreq:PY 2030rPY208.CreditisnotallowedforbothMEA460andMEA560.Introductionto principlesandpracticesofphysicaloceanography.Equationofstateofseawater;energy transfertotheoceanbythermal.radiativeandmechanicalprocesses;theheatbudget: oceanicdensitydistribution;oceanicboundaryconditions;conservationsequation;air-sea interaction;globalfluxesandgeneraldescriptionofmajoroceancurrents.

MEA462ObservationalMethodsandDataAnalysisinMarinePhysics.3(2—2). Preq:MEA460.Practicalexperienceintheobservationaltechniquesusedbyphysical oceanographers.Basicinstrumentationdescribed,emphasizingprinciplesratherthan detaileddescriptions.Bothdirectandindirecttechniquesusedtodefinethethree- dimensionalcirculationoftheoceanasafunctionoftime. MEA(PY)463FluidPhysics.3(3-1).Preq:MA341andFY208.Creditisnot allowedforbothMEA463andMEA700.Derivationofthebasicequationsgoverning fluidmotioninarotatingcoordinatesystem.Equationsincludeconservationofmassor thecontinuityequation,themomentumequations,thethermodynamicenergyequation, andthevorticityequation.Applicationtosimplifiedoceanicflowswhichincludesurface gravitywaves.inertialmotion,geostrophicmotion.Ekmandynamics,andvorticity dynamics. MEA464OceanCirculationSystems.3(3-0).Preq:PY(MEA)463.Dynamical processesgoverningoceancirculation.Drivingofoceancurrentsbytheatmosphere, currentsonarotatingsphericalearth.Mid-oceangyre,westernboundarycurrents, equatorialcurrentsystems,andpolarcirculation.Currentsincoastalregionsandshallow- waterprocesses. MEA465GeologicFieldCampI.3(3-0).Preq:MEA440,450,451.Firstpartof sixweeksout-of-statesummerfieldcamp.BothMEA465andMEA466mustbetakenin thesamesummer.Geologicalfieldinstrumentsandtechniques.Geologicalfieldmapping ofvariousgeologicstructuresandterrainswithinareasoflittledeformedsedimentary strata.Additionalfeesrequired. MEA466GeologicFieldCampII.3(3-0).Preq:MEA465.Secondpartofsix weeksout-af-statesummerfieldcamp.BothMEA465andMEA466mustbetakeninthe samesummer.Advancedgeologicfieldtechniques.Geologicfieldmappinginareasof complexlydeformedrocks.Areasofvolcanic,plutonic,ormetamorphicrockscommonly mapped.Regionalfieldtripsbetweenfieldstations.Additionalfeesrequired. MEA467MarineMeteorology.3(3-0).Preq.‘MEA422orMEA460.Basic equationandconcepts.Reviewofoceanandatmosphericcirculations.Oceanmixed layer,air-seainteractionandcoastaloceanandmeteorologicalprocesses,marine boundarylayerandcloudprocesses. MEA468InvertebratePaleontologyandBiostratigraphy.4(3-3).Preq:MEA102 andMEA111,orZ0402Studyoffossilinvertebratesandtheirapplicationstoproblems andconceptsofpaleoecology,correlationofstrata,evolutionandbroaderconceptsof earthhistory.Requiredfieldtrips.



MEA469EcologyofCoastalResources.3(3-0).SPreq:MEA'250;MEA220. Anthropogenicimpactsonestuarineandcoastalmarineecosystems.Surveyofbasic biological,physical,chemicalandgeologicalmechanismsunderlyinghabitat-specific functioning,followedbydiscussion,in-classpresentation,andcritiqueofrealand hypotheticalcasestudiesinvolvinganthropogenicimpacts. MEA470IntroductiontoGeophysics.3(3—0).Preq:PY208or212.Structureof theearth,adynamicandevolvingentity.asinferredfromseismology,gravity, magnetismandheatflow.Geodynamicprocessesresponsibleforcontinentaldrift;plate tectonictheory;regionalgeophysicsofselectedareas. MEA471ExplorationandEngineeringGeophysics.3(3-0).Freq.PY208.Credit maynotbereceivedforbothMEA471andMEA5"0.Geophysicalmethodsappliedto exploringtheearth'sshallowsub-surface.Principlesofgravity,magnetic,electrical,and seismicexplorationsurveys.Planning,conducting,andinterpretinggeophysicalsurveys. MEA(CH)473PrinciplesofChemicalOceanography.3(3-0).Preq:CH 201/202,MEA200.CreditisnotallowedforbothMEA473andMEA560.Chemical processesthatcontrolthecompositionoftheoceansincludingdiscussionsofchemical equilibria,biologicalcyclingofnutrients,tracersofoceancirculation,minorandtrace elementdistributions,andthechemicalhistoryofthemarineenvironment. MEA481PrinciplesofGeomorphology.3(2—2).Preq.‘MEA101and‘MEA110. Landformsandtheprocessesresponsiblefortheirorigin.Emphasisonthegeologic principlesinvolvedininterpretingtheoriginandevolutionofvariouslandforms,and discussionofNorthAmericangeomorphicprocess. MEA491SeminaronSelectedGeologicTopics.2(2-0).Preq:Seniorstandingin GYS,GYA,orGPY.Studyanddiscussionofselectedtopicsfromthegeological literature.Preparationofamajorlibraryresearchpaper. MEA493SpecialTopicsinMEAS.1-6.Preq:Consentofdepartment.Directed individualstudyorexperimentalcourseoffering. MEA510AirPollutionMeteorology.3(3-0).S.Preq:MAE308orMEA4550r MEA700orequivalent.Windstructureinatmosphericsurfacelayerandplanetary boundarylayer;temperaturestructureandstability;mixedlayerandinversions; turbulenceintensityandscale;meteorologicalfactorsaffectingdispersionofpollutants; diffusiontheoriesandmodels;diffusionandtransportexperiments;plumerise, fumigationandtrapping;removalprocesses;effectsofbuildingsandhills;effectsoflocal winds.
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MEA512SatelliteMeteorology.3(3-0).S,AltYrs.Preq.MA241.Coreq'MEA 443.Basicbackgroundinsatelliteorbits,coordinatesystemsandimagenavigation: descriptionofsensorsandtechniquesforquantitativemeasurementofatmospheric variables.Applicationsofsatellitedatainanalysisofweathersystems;evolutionof convectivesystems.tropicaldisturbancesandmid—latitudecyclonesasrevealedby visibleandinfraredimagery;currentresearchinsatelliteapplications. MEA513RadarMeteorology.3(3—0).S.Preq:MEA412,MEA422'CSC112,ST 380.Principlesofradaroperationsandanalysis.Applicationofradartoobseningstorm) andclearweather.Conventionalweatherradar;Doppler.polarimetricandwindprofiling radars.Precipitationestimation.hydrometeoridentification.airmotionanalysisusing radar.Practicalradarimageryinterpretationusingcomputer-basedlearningandcase studies.Radarobservationsandanalysesofthunderstorms,mesocylones.tornadoes. fronts,hurricanes,boundarylayerphenomena. MEA514AdvancedPhysicalMeteorology.3(3-0)FPreqMEA412.421. Fundamentallawsandconceptsofthermodynamicsandelectromagneticradiative transferconsideredinanatmosphericcontext.Applicationoftheseprinciplestoa numberofmeteorologicalproblems.includingradiativeclimatemodels,theglobal energybalance.atmosphericaerosols.lidarradarbackscatterandremotelysensed temperaturefields. MEA540PrinciplesofPhysicalOceanography.3(3-0).SPreq.‘AM231andP1' 212orequivalent.Introductiontoprinciplesandpracticeofphysicaloceanography.The equationofstateofseawater;energytransfertotheoceanbythermal.radiativeand mechanicalprocesses;theheatbudget;oceanicboundaryconditions;geographical distributionofoceanicproperties;observationalmethods;conservationequations;simple wavesandtides;physicaloceanographyofNorthCarolinacoastalzone.Applicationof Fourieranalysistechniquestointerpretationoflow-frequencymotionsinoceanand atmosphere.ReviewofFouriermethod.Filteringoftidalsignals.Spectralestimatesand calculationofcurrentellipses.Identificationofcoherentmotionsandtheirempirical orthogonalmodes.Datafromfieldexperimentsusedinlecturesandhomework assignments. MEA(20)550PrinciplesofBiologicalOceanography.3(3-0).S.Preq:BIO125 andeitherB0360orZ0260orgrad.standing.Biologicalproductivityandtropic relationshipsinPlankton,NektonandBenthos;communityecologyofselectedhabitats (estuaries,intertidalzones,coralreefs,deepsea)andadaptationoforganismstomarine environment. MEA551MarinePhysical-BiologicalInteractions.3(3-0).S,Altyr(even).Preq: MEA540andMEA550.Space-timerelationshipsbetweenphysicsandbiology; influenceofReynoldsnumberonaquaticlifestyle;aspectsofphysicalandbiological mathematicalmodeling;influenceofbiologyonphysicalphenomena;influenceofstatic physical/chemicalpropertiesonbiology;influenceofdynamicphysicalphenomena (turbulence,wavesandadvection)onbiologywithinwatercolumnandatitsboundaries.



MEA560ChemicalOceanography.3(3-0).FPreq.‘CH201orequivalent. Chemicalprocessescontrollingthecompositionofoceans,includingdiscussionsof chemicalequilibria,biologicalcyclingofnutrientsanduseofchemicaltracersinmarine environment;considerationoforiginandchemicalhistoryofoceans. MEA562MarineSedimentTransport.3(3-0).F.Preq:MEA101orMEA200, MA24],FY20]orPY205.Quantitativestudyofsedimenttransportationinthemarine environmentincludingintroductiontofluidmechanicsandsedimenttransportation theory.Processesandproductsofsedimenttransportationinspecificmarine environmentsfromestuariestodeepseaandtheinterpretationofsedimenttransport processesfromsedimentarystructures. MEA570GeologicalOceanography.3(3-0).F.Acomprehensiveoverviewofthe geologicalaspectsofoceanography.Topicsinclude:a)marinegeophysicsandthe evolutionofoceanbasins,b)sedimentologicalprocessesandtheformationofmarine deposits.c)marinegeochemistryandauthigenicsedimentation,d)paleoceanographyand theinterpretationofmarinestratigraphy. MEA574AdvancedIgneousPetrology.3(3—0).SAltYrs.Preq:MEA440. Physicochemicalprinciplesrelatedtoigneouspetrogenesis.Generalprinciplesand specificproblemsincludingorigin,differentiationandemplacementofmagmasandthe possiblerelationshipsofigneousprocessestoglobaltectonics. MEA575AdvancedMetamorphicPetrology.3(2-2).AltSpring.Preq:MEA440. Petrogenesisofmetamorphicrocksincludingconditionsofmetamorphism,metamorphic faciesandfaciesseries,thepetrogeneticgrid,contactandregionalmetamorphism, metamorphismandplatetectonics.Heterogeneouschemicalequilibriumandapplication ofGibbsPhaseRuletometamorphicrocks.Therrnodynamicallyvalidalgebraicand graphicalanalysisofequilibriummineralassemblages.Chemicalzoning.Petrographic studiesofselectedmetamorphicsuites. MEA576AppliedSedimentaryAnalysis.3(3-1).FAlt.Yrs.Preq:MEA450,ST 361.ExtensionofMEA450,withemphasisoncoarsergrainedclasticsedimentaryrocks. Samplingofsedimentarypopulation,criticalstudyofassumptionsunderlyingstandard measurementtechniques;treatment,testingandevaluationofsedimentarydata; applicationtoproblemsinsedimentology. MEA577ElectronMicroprobeAnalysisofGeologicMaterial.2(2-1).F,Alt.Yrs. (Even).Preq:MEA330orequivalent.Theoryofquantitativeanalysisofgeologic materialbyelectronbeamapplication;laboratoryoperationofelectronmicroprobeto acquirechemicalcompositionandx-rayimagesofgeologicmaterial.

MEA578DepositionalEnvironmentsandLithostratigraphy.3(2-3).S.Preq.‘ MEA450orgrad.standing.Fabricoflargesedimentarybasinsintermsofspatial distributionofcomponentmajorrockfacies;currentlitho-geneticmodelsbasedupon comparisonwithrecentequivalents;fieldtrips. MEA585Hydrogeology.3(3-0).SAltYrs.Preq:MEA450.Occurrenceand sourcesofsurfaceandsubsurfacewater.Relationshipsofsurfacewatertosubsurface water.Rockpropertiesaffectinginfiltration,movement,lateralandverticaldistribution andqualityofgroundwater.Determinationofpermeability,capacity,specificyieldand otherhydrauliccharacteristicsofaquifers.Principlesofwelldesign,legalaspectsof watersupplies. MEA591SpecialTopicsinMarineScience.[-3.RS,Sum.Preq:Consentof Instructor.Opportunityforadvancedundergraduateandgraduatestudentstostudytimely specialproblemareasinMarineScienceandEngineering MEA592SpecialTopicsinEarthSciences.1-6.F,S,Sum.Preq:Consentof Instructor.Specialtopicsinearthsciences,providedtogroupsortoindividuals. MEA593SpecialTopicsinAtmosphericScience.1-3.F,S,Sum.Preq:Consentof Instructor.Specialtopicsinatmosphericscience,providedtogroupsortoindividuals. MEA599RegionalGeologyofNorthAmerica.[—6.F,S.Preq:MEA101or120, Sr.standing.Fieldstudyofclassicgeologiclocalitiesandgeomorphicprocessesnot indigenoustoNorthCarolina.Typicalareas:NewEnglandandadjacentCanada,northem MexicoandsouthwesternUnitedStatesandPacificNorthwest.Representativesubjects includeCanadianShield,Precambrianmineraldeposits,SanAndreasfault,desert geomorphology,GrandCanyonstratigraphy,modernandancientreefsandglaciated volcanoes.Mineral,rockandfossilcollecting.Requiredstudentreports. MEA601Seminar.[(1-0).F,S.Preq:Grad.standing.Presentationbyeachstudent ofoneseminaronhis/hercurrentresearch. MEA611SpecialTopicsinMarineSciences.1-6.F,S,Sum.Preq:Consentof Instructor.Specialtopicsinearthsciences,providedtogroupsortoindividuals. MEA612SpecialTopicsinEarthSciences.1-3.ES,Sum.Preq.‘Consentof Instructor.Specialtopicsinatmosphericscience,providedtogroupsortoindividuals. MEA613SpecialTopicsAtmosphericSciences.F,S. MEA685Master'sSupervisedTeaching.1-3.F,S,Sum.Preq:Master’sstudents. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment.observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment.



MEA690Master'sExamination.1-6.F,S,Sum.Preq.‘Master’sstudent.For studentsinnonthesismaster'sprogramswhohavecompletedallotherrequirementsof thedegreeexceptpreparingforandtakingthefinalmaster'sexam. MEA693Master'sSupervisedResearch.1-9.F,S,Sum.Preq:Master’sStudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. MEA695 Research

Master'sThesisResearch.1—9.F,S,Sum.Preq:Master'sStudent.Thesis

MEA699Master'sThesisPreparation.1-3.F,S,Sum.Preq:Master’sStudent. CreditsArrangedForstudentswhohavecompletedallcredithourrequirementsandfull- timeenrollmentforthemaster'sdegreeandarewritinganddefendingtheirthesis. MEA700EnvironmentalFluidMechanics.3(3-1).FPreq:MA24],FY208. Basicconceptsandlawsgoverningmotionofatmosphereandoceansdevelopedfrom firstprinciples,includingapproximationsvalidforenvironmentalflows,kinematics, dynamicsandthermodynamicsoffluidflowsaswellasintroductiontoenvironmental turbulence. MEA702AdvancedCloudandPrecipitationPhysics.3(3-0).FAlt.Yrs.Preq: MEA421orMEA412.Analysisofmicrostructureofwarmandcoldcloudsand precipitation.cloudmicrophysics-dynamicsinteractions.formationofclouddroplets, growthofclouddropletsbycondensation,initiationofraininnonfreezingclouds. formationandgrowthoficecrystals.precipitationtheories.plannedandinadvertent weathermodification.andtheproblemofacidrain. MEA703AtmosphericAerosols.3(3-0).SAllYrs.Preq:CH201andPY2050r 2]].Cureq.MEA4/2.Anunderstandingofaerosolsasprimaryairpollutants.indoor versusoutdoorpollution,transformationprocesses.predictionofatmospheric concentrations,scavengingofaerosols.transportofairpollutantsonaregionalscale. discussionofnationalexperimentstocharacterizeandstudyimpactofurban-industrial pollution,troposphericaerosolandweather.stratosphericaerosol,effectofaerosolson atmosphericwarmingandcoolingandair-qualitymodels. MEA705DynamicMeteorology.3(3—0).F.Preq:MEA422orequivalent.Brief reviewofclassicalandphysicalhydrodynamics;scaleanalysisofdynamicequations; atmosphericinstabilities;dynamicsoftropicalconvections;perturbationtheoryand approximationsforatmosphericwavemotions.
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MEA706MeterologyoftheBiosphere.3(3-0).FAlt.Yrs.Preq:PY205or211; CH201;MA101or111.Forgraduatestudentsinthelifesciences.presentingphysical principlesgoverningthestatesandprocessesofatmosphereincontactwithearth's surfaceofland,waterandlife.Exchangesofheat.massandmomentumanalyzedfor variousconditionsofatmosphereandsurfaceandasfunctionofseason,timeand geographiclocation. MEA707PlanetaryBoundaryLayer.3(3-0).F,SAlt.Yrs.Preq:MEA455or MEA721orConsentofInstructor.Reviewofbasicequationsandconceptsofplanetary boundarylayers.Theclosureproblemandsemi-empiricaltheoriesofturbulence, buoyancyeffectsonmeanflowandturbulence.instrumentationandobservational platformsforPBLexperiments,observedcharacteristicsofatmosphericboundarylayers. numericalandphysicalmodelingofPBLanditsparameterizationinlarge-scale atmosphericcirculationmodels. MEA708AtmosphericTurbulence.3(3-0).S,Alt.Yrs.Preq:AME5500rMEA 7000rMEA707orequivalent.Statisticaldescriptionofturbulence.including probability,correlationandspectrumfunctions.Statisticaltheoryofhomogeneous turbulence,spectraldynamicsandKolmogorov'slocalsimilarityhypotheses.Effectsof shear,thermalstratificationandearth'srotation.Observedstructureandscalesof turbulenceinPBLandfreeatmosphere.Higher—orderclosuremodelsandlargeeddy simulationsofatmosphericturbulence. MEA710AtmosphericDispersion.3(30).F.AltYrs.Preq'MAE550orMEA 7000rMEA510.Lagrangianvs.Euleriandescriptionsofturbulenceanddiffusion. Statisticaltheoriesofabsoluteandrelativediffusionfromcontinuousandinstantaneous releases.Effectsofshear.themialstratificationandearth'srotationonatmospheric dispersion.Lagrangiansimilaritytheoriesofdiffusioninthesurfacelaxerandmixed layer.Randomwalk.MonteCarloandlargeeddysimulationsofatmosphericdispersion. Urbanandregionaldispersionmodels. MEA712MesoscaleModeling.3(30).F.Allt.YrsPrcq'VISA"()5Modeling mesoscaleweatherphenomenaincludingmidlatitudecyclones.mesoscalecomective complexesandsqualllines.Applicationoffinitedifference.spectralandimplicit methodsandcoordinatetransformstotheseproblems.Utilizationofexplicit representationsofmoistprocesses.Developmentofparameterizationsofconvective clouds,planetaryboundarylayerandmoistprocesses. MEA713MesoscaleDynamics.3(3-0).F.Alt.Yrs.Preq:MEA"00andMEA"05 orequivalent.Inertia-gravitywaves.Mechanicalandthermallyforcedwaves. Generation.circulationandmaintenanceofmesoscaleconvectivestormsandsystems. Symmetricinstability.Wave-CISK.quasi-geostrophicandsemi-geostrophicfrontsand fronto-genesis.Meso-B/Yfrontogenesis.Leeandcoastalcyclogenesis.



MEA714AtmosphericConvection.3(3-0).F,Alt.Yrs.(Odd).Preq:MEA412, MEA700,MEA705.Structure,physicsanddynamicsofconvectivecloudsandcloud systems;fundamentalequationsformodelingconvection;microphysical parameterizationschemes;influenceofinstabilitiesonconvectivecloudsystems;severe thunderstormsdynamics;tomadogenesistheories;mesoscaleconvectivesystems;upscale feedbackeffectsofconvection;cumuluspararneterizationschemes. MEA715DynamicsofMesoscalePrecipitationSystem.3(3-0).F,(Alt.yrs.)even. Preq:MEA444.Frontogenesistheory;inertialandconditionalsymmetricinstability; mesoscalegravitywavesandwave-CISK;conveyorbelts;seeder-feederprocessesand precipitationgeneratingcells;classificationanddynamicsofprecipitationbandtypes. MEA716NumericalWeatherPrediction.3(3-0).F,SAltYrs.Preq:MEA705. CSC(MA)427orequivalentandsomeFORTRANprogrammingexperience.Physical andmathematicalbasisofnumericalweatherpredictionwithcomputerexperimentsto demonstrateprinciplesandtechniques.Derivationofsetsofpredictionequations consistentwithscaleanalysisanddynamicalconstraints;atmosphericwavesandfiltered equations;numericalmethodsandcomputationalinstabilities;filteredandprimitive equationmodels:NWSoperationalmodels. MEA717AdvancedWeatherAnalysis.3(22).F.All.YrsPrat]:MEA444,MEA "03Evolutionofphysicalanddynamicstructureofsynopticandsesoscalestorm systemsoccurringinmiddleandhighlatitudes.Recentadvancesinunderstandingthese stormsystemsthroughintensixefieldexperimentsandcomputermodeling.Introduction tocontemporaryanalysistechniquesthroughlaboratoryexercisessheddinglightonstorm structure.dynamicsandscaleinteraction. MEA719ClimateModeling.3(3-0).F.Alt.Yrs.Preq'MEA"OJ.Climatesystem. Fundamentalequationsandtimescales.Atmosphere.ocean.biosphere.cryosphere. lithosphereandhydrospheresubsystems.Computationalnumericalmethods.Physical processes;atmosphere-oceancoupling.roleofradiation.cloudsandlandsurface processes.Climateanomaliesduetochangesinatmosphericcomposition,boundary conditionsandextra-terrestrialforcing.Modelvalidation,climatechangedetection,past climatesandfutureclimatescenarios. MEA720CoastalMeteorology.3(3-0).Alt.Yrs.Preq.‘MEA455.Importanceand complexityofcoastalmeteorologicalprocesses;modificationinducedbysurface inhomogeneities;developmentofinternalboundarylayers;thermallyinducedinternal boundarylayers;coastalfumigationprocesses;structureanddevelopmentofseaandland breezes;analyticalandnumericalmodelingofseabreezes;coastalfronts;stormsurges; predictionmodelsforstormsurges;coldairoutbreaks;baroclinicboundarylayer processesnearcoastalareas.

MEA721Air-SeaInteraction.3(3—0).S,Alt.Yrs.Preq:MEA422orMEA560or ConsentofInstructor.Reviewofbasicequationsandconceptsofturbulenttransferin geophysicalflows,air-seainteractionprocessesandtheirimportancetoman'sactivities, theoryandobservationofwind-generatedoceansurfacewaves,turbulenttransfersin planetaryboundarylayerofmarineatmosphere,oceanicmixedlayer,developmentof thermoclineandinversion. MEA(MAE)725GeophysicalFluidMechanics.3(3—0).F,Alt.Yrs.Preq:MAE 701orequivalent.Theprinciplesoffluidmechanicsappliedtogeophysicalsystems. Specialemphasisplacedonthosefeaturesofthesesystems,suchasalmostrigidrotation andstablestratification,whichproduceuniqueandimportanteffects.Theeffectsof almostrigidrotationsonhomogeneousandstratifiedflowsexaminedindetail. MEA(MAE)726AdvancedGeophysicalFluidMechanics.3(3-0).SAltYrs. Preq:MAE725orequivalent.Principlesoffluidmechanicsappliedtogeophysical systems.Specialemphasisonroleofstablestratificationontheflowsinthesesystems. Detailedstudyofgeneration.interaction.propagationanddissipationofinternalgravity waves.Studyofothergeophysicallyimportantflows. MEA735FourierAnalysisofGeophysicalData.3(3-0).S,Alt.Yrs.Preq:Ml341 andST511.ApplicationofFourieranalysistointerpretationoflow—frequencymotionsin oceanandatmosphere.ReviewofFouriermethod.Filteringoftidalsignals.Spectral estimatesandcalculationofcurrentellipses.Identificationofcoherentmotionsandtheir empiricalorthogonalmodes.Datafromfieldexperimentsusedinlecturesandhomework assignments. MEA741SynpoticPhysicalOceanography.3(30).S,Alt.Yrs.Preq:MEA560. Basicdiscussionofthetechniquesandterminologyofsynopticphysicaloceanography; focusonwatercharacteristicsandtheirrelationshiptocurrentsintheindividualoceans;a systematicquantitativedescriptionofthecharacterofoceanwatersandtheirmovements. MEA742GravityWaveTheoryI.3(3-0).S.Preq.’MAE308,PY411orMEA700. Classicalgravitywavetheorywithemphasisonbasicmechanicsofwavemotions,mass transportinducedbywavesandvariousconservationlawwiththeirapplicationsinwave study. MEA743OceanCirculation.3(3—0).F.Preq:MEA700orPY411.Basicstudyof mechanicsofoceancirculationwithemphasisonvarioussimplemodelsofcirculation systems. MEA744DynamicsofShelfCirculation.3(3—0).FAltYrs.Preq:MEA700. Descriptionandmodelsofdynamicprocessesontheshelf,includingseichesandtidesin gulfs,propagationoftidesandstormsurges,wind-inducedcoastalupwelling,continental shelfwavesandcoastallytrappedwaves.Steadycirculationdrivenbywinds,river plumesanddensityforcing,formationofshelf-breakfronts;andinfluencefromdeep- oceancurrents.



MEA745ThePhysicalDynamicsofEstuaries.3(3-0).SAltYrs.Preq:MA121or 212;PY2080rConsentofInstructor.Physical/dynamicaldescriptionofestuariesand estuarineprocessesoccurringasafunctionoftides,atmosphericforcing,riverrunoffand topography.Classificationschemes;developmentofsalt,heatenergyandmomentum balances;adiscussionofbiologicalmodelingandsedimenttransportprocessesasa functionofphysicaldynamics;conservativeandnon—conservativepollutiondispersion prediction;andtheoretical,mathematicalmodelingofestuaries,includingthoseinNorth Carolina. MEA(Z0)750MarineBenthicEcology.3(3-0).F.Preq:Z0402,ZO5090rZ0 760orMEA(20)550.Marinebenthicsystemsindeepseaandinshallowwaters, focusinguponabioticandbioticprocessesregulatingdensity,diversityandtaxonomic andfunctionalcomposition.Discussionsofbenthic-pelagiccoupling,predation, interspecificcompetition,biogeography,samplingproblems,evolutionarytrends,trophic structureandcommunityorganization. MEA752MarinePlanktonEcology.3(3-0).FAltYrs.Preq:BCH451andMA 121andZ04190requivalents.Examinationofworldwiderelationshipsbetween physical-chemicalenvironmentandplanktonicorganisms.Organismdescriptions: effectsoflight,temperature,salinity,density,watermotionandchemicalconstituentson organisms;interactionsamongdifferentorganismsemphasizingcompetitionand predation;communitystructure,distributionandsuccession;andmathematicsmodelsof distribution,productionandinteraction. MEA(Z0)754AdvancesinMarineCommunityEcology.3(3-0).S,Alt.Yrs. Preq:20402orZ0760orMEA(ZO)750.Currentresearchandbiologicalandphysical processesstructuringshallowanddeepwaterbenthiccommunities.Recentresearchon competition.predation,disturbance.succession,animal—sediment~flowinteractions,life historytacticsandexperimentaldesigninmarinebenthicbiology.Studentdiscussionof currentissuesandcritiqueofrecentpapers. MEA(20)756EcologyofFishes.3(30).F.Preq:BO360or20260or760or equivalent.Physiologicalecologyoffishesemphasizingenergetics.productionand adaptationstoaquaticmediums.Ecologicalclassificationoffishesandtheoryofresource partitioninginfreshwater,estuarineandmarinerealms. MEA758LaboratoryandFieldMethodsforInvestigationoftheSeabed.3(2-3) S,All.Yrs.Aninitiallectureandlaboratoryphaseacquaintsthestudentwiththeuseof advancedtechniquesandinstrumentationforchemicalandgeologicaloceanographic investigations.AfieldprojectinthecoastalwatersofNorthCarolinaandthenallows applicationofthesetoolstoaspecificmarineproblem.
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MEA759 materialinthegeochemicalenvironment. compounds.Theuseofbiomarkerstostudydepositionalenvironments. naturalgasandcoalformation.Extraterrestrialorganicgeochemistry.

OrganicGeochemistry.3(3-0).F,AltYrs.Sourcesandfatesoforganic

Microbialtransformationsoforganic

Petroleum.

MEA760Biogeochemistry.3(3-0).F,Alt.Yrs.Processesinvolvedinthe biogeochemicalcyclingofC,N,Sandrelatedbiogenicelements.Stableisotopicand othergeochemicalsignaturesofbiologicalprocesses.Introductiontomodelingchemical distributionsinsediments.Theimpactofbiogeochemicalprocessesonatmospheric chemistry. MEA762MarineGeochemistry.3(3-0).S,Alt.Yrs.Preq.‘CH331,MEA560or equivalent.Detailedexaminationofchemicalprocessesoccurringinmarineenvironment. Chemicalevolutionoftheoceans,continentalandsubmarineweathering.particle scavengingofreactiveelementsfromwater,column,formationofbiogenicand metaliiferousdeposits.sedimentdiagenesisandmarinegeochronology. MEA763Geochemistry.3(3-0).FAItYrs.Preq'CH331or431.Quantitative distributionofelementsinearth'scrust,hydrosphereandatmosphere.Applicationoflaws ofchemicalequilibriumandresultantchemicalreactionstonaturalearthsystems. GeochemicalapplicationofEh-pHdiagrams.Geochemicalcycleslsotopegeochemistry. MEA764SedimentaryGeochemistry.3(3-0)S.Alt.Yrs.Preq:CH331orCH431 orMEA763orequivalentbackground.Applicationofthermodynamicdatatothe calculationofreactionsinnaturalwatersatorneartheearth‘ssurface.Weatheringto formclayminerals,precipitationofeconomicmineralsandcarbonatesedimentology. MEA767ContinentalMarginSedimentation.3(3—0)S,Alt.Yrs.Preq'MEA510. Detailedexaminationofprocessesandsedimentationactivealongcontinentalmargins. Examinationofspecificenvironmentsofcontinentalshelf,slopeandrise. MEA(MAE)768PerturbationMethodinFluidMechanicsI.3(30).F.SA]! Yrs.Preq:MA401,MAE308sBasictheoryandapplicationofperturbationmethodsin fluidmechanicsincluding:regularandsingularperturbations.matchingprinciples. methodofstrainedcoordinate,twovariableexpansionandapplicationstopartial differentialequations. MEA(MAE)769PerturbationMethodinFluidMechanics11.3(30)F.SA]! Yrs.Preq.‘MA401,MAE308.Basictheoryandapplicationofperturbationmethodsin fluidmechanicsincluding:regularandsingularperturbations.matchingprinciples. methodofstrainedcoordinate.twovariableexpansionandapplicationstopartial differentialequations.



MEA785HydrogeologyofGroundwaterPollutionandProtection.3(3-0).SAlt Yrs.Preq:MEA585orCE584orequivalent.Hydrogeologicfactorsassociatedwith protectionofgroundwater:useofgeologicprinciplesandmaterialstoprotect groundwaterquality;geologicevaluationandmonitoringofwastedisposalsites, includingappropriatemodels. MEA788AdvancedStructuralGeology.3(2-3).F,Alt.Yrs.Preq:MEA451. Principlesofrockmechanicsandtheirapplicationinsolvinggeologicproblems;finite strainanalysisofdeformedrocks;advancedtechniquesofstructuralanalysis; petrofabrics;developmentofvariousgeologicstructures.Emphasisuponapplicationof principlesandtechniquesinthefield. MEA789TopicsInAppalachianGeology.3(3—0).F,Alt.Yrs.Preq:MEA440, 450and45].ExaminationofgeologyofareaswithinAppalachianorogenicbelt. Lectures,discussions.readingandreviewofcurrentliteratureandconsiderationofideas concerninggeologicalevolutionofregion.Requiredfieldtrips. MEA790Geotectonics.3(3-0).FAltYrs.Preq:MEA440,450,451.In-depth examinationofcurrentideasinplatetectonictheory.Platetectoniccontrolsonorogeny, orogenicbelts,magmatismandmetallogeny. MEA791AdvancedSpecialTopicsinMarineScience.1-3.ES,Sum.Preq.‘ ConsentofInstructorOpportunityforadvancedundergraduateandgraduatestudentsto studytimelyspecialproblemareasinMarineScienceandEngineering MEA792AdvancedSpecialTopicsinEarthSciences.1-3.FS,Sum.Preq' ConsentofInstructor.Specialtopicsinearthsciences,providedtogroupsorto individuals. MEA793AdvancedSpecialTopicsinAtmosphericScience.1-3.F.S,Sum.Preq: ConsentofInstructorSpecialtopicsinatmosphericscience.providedtogroupsorto individuals.~ MEA794RegionalTectonics.3(30).S,AltYrsPreq:ME»!440,450,45]. MethodsofstudyoftectonichistoryofmajorgeologicregionsinNorthAmericaand otherareasofworldthroughtheapplicationofstratigraphy.petrologyandstructural geologyS)nthesizingregionaltectonicpatternsandevents. MEA795PhotogeologyandRemoteSensing.3(23)SPt‘t’q'\IEA10]or120. MEA48]orequivalentStudyandinterpretationofaerialphotographsandother remotelysenseddataforgeologicalinformationrelatingtomineralresourceexploration andexaluationandgeologicalcontrolsonenvironmentalproblems.
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MEA796ExplorationAndEngineeringGeophysics.3(3~0).S.Preq:MEA470or PY208.CreditinbothMEA470andMEA570isnotallowed.Geophysicalmethodsas appliestoexploringtheearth'smineralandenergyresourcesandtoinvestigating subsurfacegeologicalstructureandphysicalproperties.Principles,measurements, analyses,andinterpretationsofgravity,magnetic,electric,electromagnetic,seismic methods.Requiredresearchpaper. MEA801Seminar.1(1-0).F,S.Preq:Grad.standing.Presentationbyeachstudent ofoneseminaronhis/hercurrentresearch. MEA810SpecialTopics.F,S,Sum. MEA811SpecialTopicsinMarineSciences.F,S,Sum.Preq:Consentof Instructor.Specialtopicsinearthsciences,providedtogroupsortoindividuals. MEA812SpecialTopicsinEarthSciences.1-3.F,S,Sum.Preq:Consentof Instructor.Specialtopicsinatmosphericscience,providedtogroupsortoindividuals. MEA813SpecialTopicsinAtmosphericSciences.F,S,Sum.Preq:Consentof Instructor.Specialtopicsinearthsciences,providedtogroupsortoindividuals. MEA885DoctoralSupervisedTeaching.1-3.F,S,Sum.Preq.‘DoctoralStudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplaningfor theteachingassignment,observeandprovidefeedbacktothestudentduringtheteaching assignment,andevaluatethestudentuponcompletionoftheassignment. MEA893DoctoralSupervisedResearch.1—9.F,S,Sum.Preq:DoctoralStudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. MEA895DoctoralDissertationResearch.1-9.F,S,Sum.DissertationResearch MEA899DoctoralDissertationPreparation.1—3.F,S,Sum.Preq.‘Doctoral Student.Forstudentswhohavecompletedallcredithourrequirements,full—time enrollment.preliminaryexamination,andresidencyrequirementsforthedoctoraldegree, andarewritinganddefendingtheirdissertations. MASTEROFINTERNATIONALSTUDIESPROGRAM MIS501ColloquiumInInternationalDevelopment.3(30).Preq:Gradstanding orConsentofInstructor.AninterdisciplinarysurveyofproceSsandinstitutionsof internationaldevelopment.Systematicreviewofcomparisonsandcontrastsofselected countriesandregions.Specifictopicsdrawnfromtechnologicalandinstitutional innovationsindevelopmentcontexts.



MIS598TopicalProblemsinInternationalDevelopment.[-6.Preq:MTID standing.Investigationoftopicsofparticularinteresttoadvancedstudentsunderfaculty directiononatutorialbasis.Creditsandcontentvarywithstudent/facultydiscretionand needs. MIS630TopicalProblemsinInternationalDevelopment.[-6.F,S,Sum.Freq: MT1Dstanding.Investigationoftopicsofparticularinteresttoadvancedstudentsunder facultydirectiononatutorialbasis.Creditsandcontentvarywithstudent/faculty discretionandneeds. MIS651InternshipinInternationalDevelopment.1—6.F,S,Sum.Preq:MTID standing.Exposureofstudenttovaluesystemsandtechnologicalenvironmentofcultures otherthanhis/herownthroughasupervisedworkexperience.Applicationof technologicalknowledgetodevelopmentproblems.Requiredtechnicalpaper summarizingandanalyzingthisexperience. MIS685Master'sSupervisedTeaching.[-3,F,S.Preq:Master’sstudent.Teaching experienceunderthementorshipoffacultywhoassistthestudentinplanningforthe teachingassignment,observeandprovidefeedbacktothestudentduringtheteaching assignment,andevaluatethestudentuponcompletionoftheassignment. MIS690Master'sExamination.[-5.F,S.Preq:Master'sstudent.Forstudentsin nonthesismaster'sprogramswhohavecompletedallotherrequirementsofthedegree exceptpreparingforandtakingthefinalmaster'sexam. LIBERALSTUDIES MLS501SeminarinLiberalStudies.3(3-0).F,S,Sum.Preq.‘AdmissiontoMA. inliberalstudies.Intensivestudyofaninterdisciplinaryissueorarea.Seminars,varying eachsemester,addresssuchtopicsasartsstudies,historyandliterature,sociobiologyand socialsciences,worldtradeandworldconflict,andtechnologyandsocialchange. MLS630IndependentStudy.[-6.F,S,Sum.Preq:AdmissiontoMA.inliberal studies.Advancedindependentstudyofaninterdisciplinarytopicundersupervisionofa facultymember. MLS676IndependentProject.3(3-0).F,S,Sum.Preq:AdmissiontoMA.in liberalstudies.Advancedindependentresearchonaninterdisciplinaryprojectunder supervisionofafacultymember. MLS685Master'sSupervisedTeaching.[—3.F,SSum,Freq:Master’sstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment.
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MLS690Master'sExamination.[-6.F,S,Sum.Preq:Master’sstudent,For studentsinnonthesismaster'sprogramswhohavecompletedallotherrequirementsof thedegreeexceptpreparingforandtakingthefinalmaster'sexam. MLS717IndependentStudy.[-6Preq:AdmissiontoMA.inliberalstudies. Advancedindependentstudyofaninterdisciplinarytopicundersupervisionofafaculty member. MILITARYSCIENCE MS101IntroductiontoROTCandtheArmy.[(1-1)Enrollmentlimitedto freshmanandsophomorestudentsonly.Themission,organization,traditions.androlein societyoftheUS.Army.andanintroductiontoROTC.Advantages.opportunities.and benefitsofbecominganArmyofficer.Introductiontoleadershipwithemphasison improvingoralcommunicationskills. MS106MapReading.1(1-1).Enrollmentlimitedtofreshmanandsophomore studentsonly.Basicmapreadingtechniques:determinationofpresentlocationthrough theuseofintersectionandresectionprocedures;informationforoutdooractivities, rangingfromcompetitiveorienteeringtooccasionalbackpacking. MS201BasicMilitaryLeadership.2(2~1).Preq:MS101and106.Instructionin fundamentalsofmilitaryleadership,teamdevelopment,interpersonalcommunication skills,themilitarydecision-makingprocessandmilitarybriefingskills.Studentsalso receiveinstructiononmapreading,firstaid,weaponsfamiliarization.andphysical conditioning. MS202SmallUnitTactics.2(2—1).Preq.‘MS101.Principlesofsmallunit(squad level)tacticsandtheirapplication.Emphasisonbriefingtacticaloperationsorders (OPORD),anddevelopingtheindividualleadershipskillsnecessarytocontrolsoldiersin thetacticalenvironment.Studentleadershiplaboratorysessionsapplytacticalprinciples. MS301MilitaryLeadershipandTrainingManagement..Preq:ROTC advancedcoursecadetsOrganizationalleadershipandprocessintheArmy;leadership activitiesandkeymanagementfunctions.Managementandconductofgrouptraining activities.Leaderdevelopmentthroughhands-on,practicalsituations. MS302IntermediateSmallUnitTactics.3(2-3).Preq:MS301(GradeofC'or higher)Planning.organizingandexecutingmilitaryoperationsatthesquadandplatoon level.Focusontheleader'sactions,mapreading,landnavigation.marksmanship.and otheressentialskills.Continuedleaderdevelopmentthroughplanningandexecutionof groupactivitiesunderstructuredevaluation.



MS401AdvancedMilitaryScience-LeadershipandSystemsManagement.3(3-2) Preq:MS301,MS302.Acoursedesignedtofamiliarizethestudentwiththe fundamentalsofstaffoperationsandprocedures,militarycorrespondence.andtheUS. Armytrainingmanagementsystem.AlsoincludedaretheOfficerPersonnel ManagementandOfficerEvaluationReportsystems(OPMS/OER),theArmylogistics system,mobilizationanddeployment.andintelligence/electronicwarfare. MS402AdvancedMilitaryScience-MilitaryJustice,Ethicsand Professionalism.3(3-2}.Preq:MS401.Theroleofmilitaryjustice,theUniformCode ofMilitaryJustice(UCMJ)andtheproceduresforaccomplishingcertainlegalactions. Ethicsandprofessionalismoftheofficercorps.Alsoincludedarecounselingtechniques andcontinuedpreparationforthetransitionfromcadettocommissionedofficer. Emphasisonstudentinteractionandsmallgroupexercisepracticalapplication. MUSIC MUS100InstrumentalMusic.1(0-3).F.S.Preq.‘Satisfactorilypassingaudition. Thestudyandperformanceofinstrumentalmusic.Repertoiredependentupon instrumentandlevelofinterestandaccomplishment. MUS101BeginningClassPiano1.[(0-3)F,S.Introductorycourseforstudents withnopreviouspianoexperience.Musicnotation.chordformation,keyboard techniques,andensembleplaying.Readingandplayingdevelopedthroughfolk,popular, andclassicalrepertoire. MUS102BeginningClassPiano11.[(0-3).F,S.Preq:ConsentafinstrucrarA continuationofMUS101.Furtherdevelopmentthroughthestudyofmoreadvanced repertoire. MUS110ChoralMusic.[(0-4)Preq.’Salisfactori/ypassingaudition.Studyand performanceofchoralmusicbyparticipationinVarsityMen'sGleeClub(malechorus). Women'sChoir,NewHorizonsChoir(mixedchorus).orChamberSingers. MUS120RudimentsofMusic.3(3—0).Studentswithlimitedmusicalexperience learntoreadandnotatemusicaswellassingandplayavarietyofmelodiesonthepiano withsimplechordalaccompaniment.Repertoireincludesmusicfromclassical,folk,and populartraditions. MUS150VocalTechniques.1(02),Developmentandpracticeofvocaltechniques suitabletosoloandensemblesinginginavarietyofmusicalstyles.bothhistoricaland contemporary.

MUS160BasicConducting.1(2-0).Preq:Abilitytoreadmusic.Developmentand practiceofskillsandtechniquesnecessaryforconductingalltypesofmusicalensembles. Emphasesincludeuseofbaton,basicandcomplexconductingpatterns,lefthand independenceandexpressivity,andscorestudy.Opportunitytoconductstudent ensembles. MUS180IntroductiontoMusicalExperiences.3(30).F,S.Examinationof westernmusicalmaterials,forms,stylesandhistorythroughtheprimarymusical experiencesofcomposing,performing,andlistening.Coursedesignedforstudentswith noformalmusicaltraining. MUS200UnderstandingMusic.3(3—0).Introductiontotheartofmusicforthe generalstudent.Elements,formalprinciples,repertoires,compositionaltechniques,and surveyofwesternstylisticperiodsfrommedievaltomodern.Priormusicalexperiences (highschoolband,churchchoir,etc)recommended. MUS201IntroductiontoMusicLiterature1.3(3-0).SurveyofWesternartmusic fromantiquitytoendofeighteenthcentury.Includesexaminationoftheartofmusic throughdiscoursesofphilosophy(aesthetics)andanthropology(ethnomusicology).Core requirementformusicminor. MUS202IntroductiontoMusicLiteratureII.3(3—0).SurveyofWesternart musicfromendofeighteenthcenturythroughendoftwentiethcentury.Includes examinationofcontemporarypopulargenresandimpactofmediaandtechnologyon musicproductionandconsumption.Corerequirementformusicminor. MUS230IntroductiontoAfrican-AmericanMusic.3(3-0).F.Comprehensive surveyofAfrican-AmericanmusicintheUnitedStatesfromColonialtimestothe,with emphasisonitsuniquefeaturesandcontributionstoAmericanculture. MUS260HistoryofJazz.3(3-0).Historyofjazzandthecontributionsofmajor artists.EmphasisofthevariousstylesthathavecontributedtothisAmericanartform. Investigationofstructuralformsinthejazzidiom. MUS300ChamberMusicPerformance.[(0-4).Freq:Satisfactarilypassing audition.Performanceofchambermusic.Emphasisonchamberliteraturefromthe sixteenthroughthetwentiethcenturieswrittenforawidevarietyofcombinationsranging fromstringquartetstopieceswrittenforspecificinstrumentsandvoices. MUS301BasicMusicTheory1.3(3—0).F,S.Preq:Abilitytoreadmusic. IntroductiontoMusicTheoryforstudentswithnoacademicmusicalbackground.Basic elementsofmusicthroughexercisesinnotation.eartraining,writtenharmony,and fomialanalysis.Applicationthroughstudyofselectedcompositionsfromthemusical literatureandthroughcreationofanoriginalcompositionwrittenbyeachstudent.



MUS302BasicMusicTheoryII..S.Freq:MUS301Secondcoursein MusicTheory.Musicalanalysisofrepresentativeworks.Furtherstudyofchordal functionsandorchestrationtechnicsthroughwrittenexercises.Compositions,writtenby students. MUS305MusicComposition.3(3-0).Preq.’MUS301,MUS302.Studyand creationofmusicalworks.Emphasisonwritingoriginalmusicandworksimitativeof conventionalandcontemporarymusicalstyles. MUS(MDS)306MusicCompositionwithComputers.3(3—0).Preq:Some knowledgeofmusicorcomputerscience(eg.CSC200)orconsentofinstructor.Survey ofthetheoryandhistoryofcomputermusic,compositionalalgorithms,digitalsynthesis techniques,compositionofatleastonecomputermusicwork-—acomputer-assisted compositionfortraditionalinstruments,apieceforcomputermusicontape,areal-time piece,orapiecethatcombinestapeandinstrument(s). MUS310Musicofthe17thand18thCenturies.3(3-0).EvolutionofEuropean musicfrom1600to1820,withemphasisoncharacteristicsofBaroqueandClassical formandstyle.Examinationofmajorcomposersandrepresentativeworksinlightof social,politicalandculturalinfluences. MUS315Musicof19thCenturyEurope.3(3-0).Asurveyof19thcentury Europeanmusic,includinganalysisofitstexts,formsandcomposers,anditsrelationsto otherartformsoftheperiod. MUS320MusicoftheTwentiethCentury.3(3-0).Preq:MUS200or202or301. StudyofWesternArtMusicfrom1900topresent,emphasizingsignificantcomposers, repertoire,andcompositionalproceduresandtrends,includingtraditional,atonal,serial. aleatoric,electronicandcomputermusic. MUS330MusicDrama.3(3-0).Surveyofstagedmusicalworksspanningfour centuries.Emphasisonlarge-scaledramaticworksinthegenresofopera,Operetta,and musicaltheater.Designedforstudentswithmusicaland/ortheatricalexperience. MUS335ChoralLiterature.3(3-0).Surveyofchoralliteraturespanningfive centuries.Emphasisonlarge-scalechoral/orchestralmasterworksinthegenresof oratorio,passion,cantata,massandrequiem. MUS340TheSymphonyOrchestraandItsMusic.3(3-0).Preq:Any200-level musiccourse.Developmentofthesymphonyorchestraasaperformingmediumthrough studyofsignificantworkscomposedduringthe18th,19th,and20thcenturies.Emphasis oncontemporaryroleofconductor. MUS345KeyboardHistoryandLiterature.380).Surveyofkeyboardhistory andliteraturefromtheRenaissancethroughtheTwentiethCentury.Emphasison significantcomposers,performers,socialissues,aestheticsandcriticism.

223

MUS350WorldMusicI:MusicofAsia.3(3—0).F.Preq:Nopreviousformal traininginmusicrequiredExaminationofmusicfromavarietyofAsiantraditions includingIndiaandPakistan.JapanandKorea.ThailandandIndonesia.Emphasisplace onphilosophical.socialandreligiouscontextsfromwhichmusicemergesandinwhichit isexperiencedbynativeperfomiersandlisteners.NopreviousIormaltraininginmusic inrequired. MUS351WorldMusicII:MusicofAfricaandtheAmericas.3(30).SPreq.No previousformaltraininginmusicrequired.Examinationofmusicofsub-Saharan Africa,theAfricanDiasporaintheNewWorld.andNativeAmericantraditions. Emphasisplacedbothontraditionalformsofmusicalexpressionandsuchcontemporary developmentsas“Afri-pop”and“WorldBeat.” MUS(WGS)360WomenInMusic.3(3—0).S.Theroleofwomeninmusicas patrons,teachers,composers,andperformers,placingthemwithinthesocial.economic, andpoliticalframeworktowhichtheybelong.EmphasisonWesternArtMusicandthe roleofwomeninpopularmusic.Nopreviousformaltraininginmusicisrequired. MUS390AppliedMusic.1(1-0).F,S.Preq:Restrictedtostudentsenrolledin MusicMinorprogram.Departmentapprovalrequired.Individualinstructioninvoiceor instrumentalperformance.Includesdevelopmentoftechniquebasictovoiceor instrument,aswellasadvancementofartistry,musicianship,andrepertoire. MUS495 music.

SpecialTopicsinMusic..F,S.Examinationofselectedtopicsin

MUS498IndependentStudyinMusic.Preq:Departmentalapprovalrequired. Directedindependentstudyofselectedtopicsforstudentswithspecializedinterestsin musicand/oradvancedmusicalability.Creditandcontentdeterminedbyfacultymember inconsultationwithDirectorofMusic. NUCLEARENGINEERING NE201IntroductiontoNuclearEngineering.2(2-0).F.Preq:MA241.Pl’205. Anintroductiontotheconcepts.systemsandapplicationofnuclearprocesses.Topics includeradioactivity.fission,fusion.reactorconcepts.biologicaleffectsofradiation. nuclearpropulsion,andradioactivewastedisposal.Designedtogivestudentsabroad perspectiveofnuclearengineeringandanintroductiontofundamentalsandapplications ofnuclearenergy. NE202FundamentalsofNuclearEnergy.4(3-2).S,Sum.Preq:Pl'208.Coreq.’ PY407.Introductiontonuclearenergy.Topicsincluderadioactivity.radiationdetection. interactionofradiationwithmatter.nuclearreactions,fission.fusion.nuclearreactors. radiationsafetyandprotection.andlaboratorymeasurementofnuclearradiation.



NE301FundamentalsofNuclearEngineering.4(3-2).F.Preq:MA341(or. equivalent),CorbetterinNE202.Introductorycourseinnuclearengineering.Neutron physics,reactoroperation,andreactordynamics.Basicprinciplesunderlyingthedesign andoperationofnuclearsystems,facilitiesandapplications.Laboratorysessionsinclude neutrondetectionandmeasurement,reactorinstrumentation,andreactivity measurements. NE302NuclearReactorEnergyConversion.4(3-2).S.Preq:MAE301andaC orbetterinNE301.Coreq:308.Introductiontotheconceptsandprinciplesofheat generationandremovalinreactorsystems.Powercycles,reactorheatsources.analytic andnumericalsolutionstoconductionproblemsinreactorcomponentsandfuelelements, heattransferinreactorfuelbundlesandheatexchangers.Problemsetsemphasizedesign principles.Heattransferlabincluded. NE401ReactorAnalysisandDesign.4(3-2).S.Preq:CorbetterinNE301. Coreq:M440].Elementsofnuclearreactortheoryforreactorcoredesignandoperation. Includesone-groupneutrontransportandmultigroupdiffusionmodels,analyticaland numericalcriticalitysearch.andfluxdistributionandcalculationsforhomogeneousand heterogeneousreactors.slowingdownandthermalizationmodelsandtransientisotopics. Laboratoryobservationsandcorrelationofreactormeasurementswiththeory. NE402ReactorEngineering.4(3-2).FPreq:AME308.NE302,NE401.A courseinthermal-hydraulicdesignandanalysisofnuclearsystems.Singleandtwo— phaseflow,boilingheattransfer.modelingoffluidsystems.Designconstraintsimposed bythermal-hydraulicconsiderationsarediscussed.Athermal-hydraulicslaboratory included. NE403NuclearEngineeringDesignProjects.3(2-3).S.Preq:NE401,NE402. Projectsindesignofpracticalnuclearengineeringsystems.Preliminarydesigns developedbyteamswithadvicebyfacultyasneeded,withreportspresentedinoraland writtenform.Currentandfiituresystemsemphasized,anduseofcomputersencouraged. NE404RadiationSafetyandShielding.3(3-0).F.Preq.‘NE301withagradeof CorbetterorNE419.Radiationsafetyandenvironmentalaspectsofnuclearpower generation.Radiationinteraction,photonattenuation.shieldingtheoryanddesign pr0}ect,externalandinternaldoseevaluation,reactoreffluentsandreleaseof radioactivityintotheenvironment,transportationanddisposalofradioactivewaste;and environmentalimpactofnuclearpowerplants. NE405ReactorSystems.3(3-0).F.Preq:NE401.Coreq:NE402.Nuclearpower plantsystems:designcriteria,designparameters,andeconomics.Topicscoveredinclude: PWR,BWR,coredesign,primaryloops,auxiliaryandemergencysystems;containment, reactorcontrolandprotectionsystems,accidentandtransientbehaviors.
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NE412NuclearFuelCycles.3(3-0).S.Preq:NE401andNE402.Processingof nuclearfire]withdescriptionsofmining,milling,conversion,enrichment,fabrication, irradiation,reprocessing,andwastedisposal.Incoreandout-of-corenuclearfuel managementdesign,includingobjectives,constraints,decisionsandmethodologies. Nuclearpowerplantandfuelcycleeconomics. NE(PY)414ElectromagnetismI.3(3-0).F.Preq:PY203or208,11/14341.First semesterofatwo—semestersequence.Anintermediatecourseinelectromagnetictheory usingthemethodsofvectorcalculus.Electrostaticfieldandpotential,dielectrics,solution toLaplace'sandPoisson'sequations,magneticfieldsofsteadycurrents NE(PY)415ElectromagnetismII.3(3-0).S.Preq:PY414.AcontinuationofFY 414.Electromagneticinduction,magneticfieldsinmatter,Maxwell'sequations,wave guides,radiation. NE418NuclearPowerPlantInstrumentation.3(3-0).F.Preq.’ECE221orECE 331.Instrumentationandsupportingsystemsrequiredforcontrolandprotectionofa nuclearpowerplant.Radiationmeasurement.processmeasurement.andreactor operatingprinciplesusedtodevelopinstrumentationrequirementsandcharacteristics. Requirementsandimplementationsofinstrumentation,controlandprotectionsystemsfor pressurizedandboilingwaterreactors.Designandimplementationissuesincludepower supplies,signaltransmission.redundancyanddiversity,responsetime,andreliability. NE419Introductionto‘NuclearEngineering.3(3-0).S.Preq:Pl’202orPY208. N0!opentomajorsinNuclearEngineering.Electricalpowergenerationfromnuclear fission.fundamentalaspectsoffissionchainreaction,andreactordesign.Reactortypes, theirstaticanddynamiccharacteristicsandinstrumentation.Reactoroperationandsafety. Nuclearfusionandfusionreactordevelopment. NE(CHE)485ManagementofHazardousChemicalandRadioactiveWastes. 1(1—0).F.JuniorStanding.CreditwillnotbegivenforbothNE485and585.Seminar seriesdesignedtoprovideanintroductiontothemanagementofbothhazardouschemical andradioactivewastes.Topicsinclude:hazardouswastetreatmentanddisposal, pollutionprevention.radioactivewastemanagement,Superfundpolicy.stateandfederal regulationsandriskassessment. NE491SpecialTopicsinNuclearEngineering.1-4.Preq:ConsentofInstructor. Detailedcoverageofspecialtopics. NE504RadiationSafetyandShielding.3(3-0).F.Preq.‘NE401orNE520.



NE505ReactorSystems.3(3—0).FPreq.NE401orequivalent,('reditfin'bot/i NE405andNE505isnotallowed.Nuclearpowerplantsystems:PWR.BWRand advancedconcepts.Designcriteria,designparameters.economics.primaryand secondaryloops,safetysystems.reactorcontrolandprotectionsystems.containment. accidentandtransientbehaviors,coredesign.andreactivitycontrolmechanisms.Term- longproject. NE(NIAT)509NuclearMaterials..Preq.MAT201.CreditforbothNE 409andNE(MAT)509isnotallowedPropertiesandselectionofmaterialsfornuclear steamsystemsandradiationeffectsonmaterials.Implicationsofradiationdamageto reactormaterialsandmaterialproblemsinnuclearengineering.Overviewofnuclear steamsystems,crystalstructureanddefects.dislocationtheory.mechanicalproperties, radiationdamage,hardeningandembrittlementduetoradiationexposureandproblems concernedwithfissionandfusionmaterials.Term-longprOJect. NE511NuclearPhysicsforEngineers.373-0).FThepropertiesofatomic nuclei,ofnuclearradiationsandofinteractionofnuclearradiationwithmatter.Emphasis onprinciplesofmodernequipmentandtechniquesofnuclearmeasurementandtheir applicationtopracticalproblems. NE512NuclearFuelCycles.3(3-0).SPreq:NE401orequivalent.Creditfor bathNE412andNE512isnotallowed.Processingofnuclearfuelwithdescriptionof mining,milling,conversion.enrichment,fabrication,irradiation.shipping.reprocessing andwastedisposal.Fuelcycleeconomicsandfuelcostcalculation.In-coreandout-of- corenuclearfuelmanagement.engineeringconceptsandmethodology.Term-long pI'OJeCt. NE520RadiationandReactorFundamentals.2(2-0).F.Preq:MA401andNE 401orequivalent. NE(PY)528IntroductiontoPlasmaPhysicsandFusionEnergy.3(3—0).F, Preq:MA40/andPY208orequivalent.Conceptsinplasmaphysics.basicsof thermonuclearreactions;chargedparticlecollisions,singleparticlemotionsanddrifts. radiationfromplasmasandplasmawaves,fluidtheoryofplasmas.formationandheating ofplasmas,plasmaconfinement.fusiondevicesandotherplasmaapplications. NE(CHE)585ManagementofHazardousChemicalandRadioactiveWastes. 1(1-0).F.CreditforbothCHE485andCHE(NE)585isnotallowed.Seminarseriesto provideintroductiontomanagementofbothhazardouschemicalandradioactivewastes. Hazardouswastetreatmentanddisposal,pollutionprevention,radioactivewaste management,Superfundpolicy,stateandfederalregulationsandriskassessment. NE591 Instructor.

SpecialTopicsinNuclearEngineeringI.(3-0).F,S.Preq:Consentof
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NE592l\Prat Instructor.

SpecialTopicsinNuclearEngineering11.3(J-ll)omen]of

NE601Seminar.1(1-0).F.S,Discussionofselectedtopicsinnuclearengineering. NE685Master'sSupervisedTeaching.[—3.F,S-Sum.Freq.Master'sstudents. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment.observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment NE690Master'sExamination.1-3.F.S.Sum,Preq'Master’sstudentForstudents innonthesismaster'sprogramswhohavecompletedallotherrequirementsofthedegree exceptpreparingforandtakingthefinalmaster'sexam. NE693Master'sSupervisedResearch.[-9.F.S.SumPreq:.‘lIaster'sstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. NE695Master'sThesisResearch.[-9F.S.Sum,Prcq:illaster'cstudentThesis research. NE699Master'sThesisPreparation.[-3F.S.SumPreq‘Master’sstudentFor studentswhohavecompletedallcredithourrequirementsandfull-timeenrollmentfor themaster'sdegreeandarewritinganddefendingtheirtheses. NE721NuclearLaboratoryFundamentals.2(13).Prcq:MA40/andNE401 orequivalent.Introductiontonuclearinstrumentationandexperimentaltechniquesused innuclearengineeringresearch.Topicsincluderadiationdetectionandspectroscopy neutroninstrumentation.statisticalanal)sis.useofmicrocomputersandnuclearreactor operations. NE722ReactorDynamicsandControl.3(3-0).FPreq:NE401orNE520. MethodsofdescribingandanalyzingdynamicbehaViorofsystems.Thesemethods appliedtoreactorsystemsandtheeffectsoffecdbacksstudies.Methodsofmeasuring thebehaviorofreactorsystemsanddevelopmentoflogicsystemsforcontrolandsafety. NE723ReactorAnalysis.3(3-0).F.Preq:NE40]orNE520.Basicmodelsof neutronmotionandmethodsofcalculatingneutronfluxdistributionsinnuclearreactors. Emphasisonmultigroupdiffusiontheory.Cn'ticalitysearch,neutronslowingdown models,resonanceabsorption,thermalizationandheterogeneouscellcalculations. Objectiveistoenablestudentstoreadliteratureandperformrelevantanalysisinreactor physics.,



NE724ReactorHeatTransfer.3(3-0).S.Preq:NE402andNE401orNE520. Considerationofheatgenerationandtransferinnuclearpowerreactors.Topicsinclude reactorheatgeneration,steady-stateandtransientheatcombustioninreactorfuel elements,boilingheattransferandsingleandtwo-phaseflow. NEMAT)725NuclearMaterials.3(3-0).F.Preq:NE409orMAT201,Consent ofInstructor.Propertiesandselectionofmaterialsfornuclearsteamsystemsand radiationeffectsonmaterials.Implicationsofradiationdamagetoreactormaterialsand materialproblemsinnuclearengineering.Anoverviewofnuclearsteamsystems,crystal structureanddefects,dislocationtheory,mechanicalproperties,radiationdamage, hardeningandembrittlementduetoradiationexposureandproblemsconcernedwith fissionandfusionmaterials. NE726RadioisotopesMeasurementApplications.3(3-0).S.Preq.‘NE401or 520.Introductionthestudenttomeasurementapplicationsusingradioisotopesand radiation.Discussionofallmajortracing.gaugingandanalyzerprinciplesandtreatment ofseveralspecificapplicationsindetail.Objectiveistofamiliarizestudentwithdesign andanalysisofindustrialmeasurementsystemsusingradioisotopesand/orradiation. NE727NuclearEngineeringAnalysis.3(3—0).S.Preq:NE401DrNE520. Fundamentalmaterialon:(1)numericalmethodsforsolvingthepartialdifferential equationspertinenttonuclearengineeringproblems,(2)MonteCarlosimulationof radiationtransportand(3)dataanderroranalysistechniquesincludingestimationof linearandnonlinearmodelparametersfromexperimentaldata. NE729ReactorTheoryandAnalysis.3(30).SAlt.jrs.Preq:NE723,727. Theoreticalaspectsofneutrondiffusionandtransportrelatedtothedesigncomputation andperformanceanalysisofnuclearreactors.Principaltopics:aunifiedviewofthe neutroncycleincludingslowingdown.resonancecaptureandthermalization;reactor dynamicsandcontrol;fuelcyclestudies;andneutrontransportmethods.Background providedforresearchinpowerandtestreactoranalysis. NE732PrinciplesofIndustrialPlasmas.3(3-0)S.Preq,NE/PY528.Theoryand fundamentalphysicalprinciplesofindustrialplasmas.Applicationsinplasma processing,plasmamanufacturingtechnology.arcsandtorches.plasmaSprayers.high- voltagehigh-currentswitchingdevices,plasma-drivendevicesandplasma-aided technology.Emphasisonparticletransportandplasmaflow. NE740LaboratoryProjectsinNuclearEngineering.3(3-0).F.Preq.‘NE721. Enhancementoflaboratoryskillspertinenttonuclearengineeringresearchthrough projectsthatrequiringstudenttodesigntheexperiment,assembleequipment,carryout themeasurementsandanalyzeandinterpretdata.Studentsworkingroupsoftwoand performtocompletiontwolaboratoryprojects.
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NE745PlasmaLaboratory.3(2-3).F.Alt.Yrs.Preq:NE528orPY508orPY 509.Experimentalplasmagenerationandplasmadiagnostictechniques.Lecturetopics includehighvacuumtechniques,perturbingandnon-perturbingprobetechniques,and laserandemissionspectroscopy.Laboratoriesutilizevariousmethodsofmeasuring plasmaparametersdiscussedinlectures. NE746FusionEnergyEngineering.3(3-0).F.Alt.Yrs.Preq:NE528. Descriptionandanalysisofthetechnologiesofdevicesnecessarytoproducefusion energyincludingvacuumtechnology,plasmaheatingandfueling,magnetics,special energyconversion,neutronics,materials,environmentandsafety.Stressupondesign integrationandensuingtechnologicalconstraints. NE751NuclearReactorDesignCalculations.3(3-0).S.Alt.yrs.Preq:NE723. Applicationofdigitalcomputertoproblemsinreactorcorenucleardesign.Studyand exerciseofavailablereactorcorephysicscomputermodules.Descriptionofsystemsand programsusedbyindustryforpowerreactorcoredesignandcorefollow.Areviewof relevantanalyticandnumericalmethodsfacilitatescomputerprogramdevelopmentby students. NE752ThermalHydraulicDesignCalculations.3(3-0).FAlt.yrs.Preq.‘NE 724Advancedpresentationofthermal-hydraulicanalysisofnuclearpowersystems. Topicsincludingdevelopmentofsinglephaseandtwo-phasefluidflowequations, subchannelanalysis.interphasephenomenaandnumericalsolutionmethodsrelevantto designandsafetyanalysiscodes. NE753ReactorKineticsandControl.3(3-0).S.Preq.‘NE722.Thecontrolof nuclearreactorsystems.DevelopmentofbasiccontroltheoryincludingtheuseofBode, NyquistandSplanediagramsandstate—variablemethods.Analysisofreactorandreactor systemsbythesemethodsanddevelopmentofcontrolmethodsandoptimum-control methods.Discussionofmodelsofreactorsandreactor-associatedunits,suchasheat exchangers.Presentationofeffectsofnonlinearities. NE755ReactorTheoryandAnalysis.3(3-0).S.Alt.yrs.Preq:NE723,727. Theoreticalaspectsofneutrondiffusionandtransportrelatedtothedesigncomputation andperformanceanalysisofnuclearreactors.Principaltopics:aunifiedviewofthe neutroncycleincludingslowingdown,resonancecaptureandtherrnalization;reactor dynamicsandcontrol;fuelcyclestudies;andneutrontransportmethods.Background providedforresearchinpowerandtestreactoranalysis. NE757RadiationEffectsonMaterials.3(3-0).F.Preq:NE509.Interactionsof radiationwithmatter,withemphasisonphysicaleffects.Discussionofcurrenttheories andexperimentaltechniques.Annealingofdefects,radiationinducedchangesinphysical propertiesandeffectsinreactormaterials.



NE761RadiationDetection.3(3—0).F.Preq:NE726.Advancedaspectsof radiationdetectionsuchascomputermethodsappliedtogamma-rayspectroscopy, absolutedetectorefficienciesbyexperimentalandMonteCarlotechniques,theuseand theoryofsolidstatedetectors,time—of—flightdetectionexperimentsandM-Issbauerand otherresonancephenomena. NE762RadioisotopeApplications.3(3-0).F.Preq:NE726.Presentationof advancedprinciplesandtechniquesofradioisotopeapplications.Topicsinclude radiotracerprinciples;radiotracerapplicationstoengineeringprocesses;radioisotope gaugingprinciples;chargedparticle,gammarayandneutronradioisotopegauges. NE770NuclearRadiationAttenuation.3(3-0).F.Alt.yrs.Preq:NE727. Physicaltheoryandmathematicalanalysisofthepenetrationofneutrons,gamma-rays andchargedparticles.Analyticaltechniquesincludingpointkernels,transporttheory, MonteCarloandnumericalmethods.Digitalcomputersemployedinthesolutionof practicalproblems. NE(MAT)773ComputerExperimentsinMaterialsandNuclearEngineering. 3(3-0)S.MonteCarloanddynamicalcomputerexperimentscoveredfromstandpointof howtodesignandusetheminmaterialsandnuclearengineeringwork. NE(MA)777ExactandApproximateSolutionsinParticleTransportTheory. 3(3-0).S.Preq:MA501orMA511.Methodofelementarysolutionsusedtosolve exactlybasicproblemsinneutron-transporttheoryandrelatedtopics.Inaddition, developmentandusageofFNmethodtoestablishconciseapproximatesolutionsinthe realmofparticletransporttheory. NE780Magnetohydrodynamics&TransportinPlasmas.3(3-0)F,Alt.Yrs. (Odd).Preq:NE528,NE/PY414and415.Advancedfluiddescriptionofplasmasfor magneticfusion,spaceandindustrialplasmas.andotherapplications.Emphasisona firstprinciplesapproachtotransport,equilibria,andstability. NE781KineticTheory,Waves,&Non-LinearEffectsinPlasmas.3(3-0).F,All. Yrs.(even).Preq:NE528,NE/PY414and415.Coreq:MA775.Kinetictheory,waves, andnon-linearphenomenainmagnetizedplasmas.Firstprinciplesapproachtothe treatmentofinstabilitiesandothercollectiveeffects. NE795AdvancedTopicsinNuclearEngineeringI.F,S.Freq:Consentof Instructor.Astudyofrecentdevelopmentsinnuclearengineeringtheoryandpractice. NE796AdvancedTopicsinNuclearEngineeringII.F,S.Preq.‘Consentof Instructor.Astudyofrecentdevelopmentsinnuclearengineeringtheoryandpractice. NE801Seminar.1(1-0).F,S.Discussionofselectedtopicsinnuclearengineering.
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NE885DoctoralSupervisedTeaching.1-3.F,S,Sum.Preq:Doctoralstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. NE890DoctoralPreliminaryExamination.1-9.F,S,Sum.Preq:Doctoral student.Forstudentswhoarepreparingforandtakingwrittenand/ororalpreliminary exams. NE893DoctoralSupervisedResearch.1-9.F,S,Sum.Preq:Doctoralstudent InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. NE895DoctoralDissertationResearch.1-9F.S.Sum.Preq.Doctoralstudent Dissertationresearch. NE899DoctoralDissertationPreparation.1—3.F.S.Sum.Preq:Doctoralstudent Forstudentswhohavecompletedallcredithour.full-timeenrollment.preliminary examination,andresidencyrequirementsforthedoctoraldegree.andarewritingand defendingtheirdissertations. NATURALRESOURCES NR100IntroductiontoNaturalResources.2(1—3).FOpentoNaturalResources. ForestManagementandUniversityUndesignatedstudents0221)Orientationtonatural resourcesmanagement.Casestudyofacurrentnaturalresourcemanagementissue includingbiophysical.economic.socialandpoliticaldimensions.Fieldexperiencewith localnaturalresourcesissues.Careerorientationandcounseling. NR300NaturalResourceMeasurements.4(26).SPreq:BO360365.CH 201/202,MA23],FY2]],SSC200,ST311.Theoryandpracticeofmeasuring. analyzing,anddescribingthecharacteristicsofnaturalecosystems.Surveyingand mapping,inventoryofvegetation,soils.wildlifehabitat.andhydrology.Sampling.data analysis,andpresentationofdata.Useofgeographicinformationsystemstostore. analyze,andpresentenvironmentaldata.Intensiveinstructionandpracticein communicationoftechnicalinformation NR400NaturalResourceManagement.4(3—3).S.Preq:ARE336andeitherST 311orST350;andseniorstanding.Theoryandpracticeofintegratednaturalresource management.Quantitativeoptimization,economicsofmultiple-use.compoundingand discounting,optimalrotations,linearprogramming.Publicandprivatemanagementcase studiesandteamprojects.



NR(FOR)420WatershedandWetlandsHydrology.4(3-3).F.Preq:SSC200, BO360.CreditwillnotbegivenforbothFOR(NR)420andFOR(NR)520..Principlesof hydrologicscience;classificationandassessmentofwatershedsandstreamnetworks; hydrologic,erosion,andwaterqualityprocessesinnaturalandmanagedwatersheds; wetlandshydrology;hydrologicmeasurementsanddataanalysis;applicationsof hydrologyandwaterqualitymanagementforforestagriculture,andurbanecosystems; watershedrestoration.Emphasisfieldstudyofwatershedsandhydrologicmeasurements. Twoweekendfieldtripsarerequired. NR484EnvironmentalImpactAssessment.4(2-0).FPreq:FOR212orBO405, NR300orFOR274.Coreq:FOR3530rFOR554.Impactassessmentprinciples, practices.andtheirevolution.Lecturesandfieldpracticumsconcerningproblems addressedbyenvironmentalassessmentpractitioners.Practicalimplicationsofcurrent regulatoryrequirements.especiallyendangeredspeciesandwetlands. NR(FOR)491SpecialTopicsinForestryandRelatedNaturalResources.1-4. F,S.Preq:ConsentofInstructor.Independent(orgroup)studyorresearchofaforestry orrelatednaturalresourcestopicwithafacultysupervisorofthestudent'schoice.Also coursesofferedonatrialbasis. NR500NaturalResourceManagement.3(3—3).S.Preq.’ARE336andeitherST 3110rST350;graduatestanding.CreditwillnotbeallowedforbothNR400andNR 500.Theoryandpracticeofintegratednaturalresourcemanagement.Quantitative optimization.economicsofmultiple-use,compoundinganddiscounting,optimal rotations,linearprogramming.Publicandprivatemanagementcasestudiesandteam projects.Graduatestudentsexpectedtoprovidemorein-depthcritiqueofplanning process. NR(FOR)520WatershedandWetlandsHydrology.4(3-4).F.Preq.‘SSC200 B0360CreditforbothFOR(NR)420andFORflVR)520isnotallowed.Principlesof hydrologicscience;classificationandassessmentofwatershedsandstreamnetworks; hydrologic,erosion.andwaterqualityprocessesinnaturalandmanagedwatersheds; wetlandshydrology;hydrologicmeasurementsanddataanalysis;applicationsof hydrologyandwaterqualitymanagementforforest.agriculture,andurbanecosystems; watershedrestoration.Fieldstudyofwatershedsandhydrologicmeasurements.Two weekendfieldtripsrequired. NR521WetlandAssessment,Delineation,andRegulation.3(2-3).S.Preq:SSC 200,BO360.FOR2120rBO405,andFOR420.Wetlanddefinitionsandsystemsof classificationandfunctionalassessment;methodsforassessingecologicalfunctionsof wetlands;identificationanddelineationofjurisdictionalwetlandsinaccordancewithUS ArmyCorpsofEngineersprocedures;applicationoffederalandstateregulatory programs.Tworequiredweekendfieldtrips.
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NR571CurrentIssuesinNaturalResourcePolicy.3(3—0).S.Seminarproviding anoverviewofcurrentnaturalresourceissuesfortheworldandtheUS.Population, sustainabledevelopment,foodandagriculture,forests,rangelands,biodiversity,energy resources,waterresources,atmosphereandclimate,internationalpoliciesand instructions. NAVALSCIENCE NS100Midshipman4/CNavalScienceLaboratory.0(0—1).F,S.Militarydrill, courtesiesandhonors,elementsofunitleadership,physicalfitnessandprofessional developmentoftheprospectiveNaval/MarineCorpsOfficer.RequiredofMidshipmen 4/C. NS110AnIntroductiontoNavalScience.2(2—0).F.Fundamentalorientationto theNavalServiceemphasizingthemission,organization,regulations,customsand traditions,broadwarfarecomponentsofNavyandthemajorchallengesfacingtoday's NavyandMarineOfficers. NS200Midshipman3/CNavalScienceLaboratory.0(0-1).F,S.Continuationof NS100.RequiredofMidshipmen3/C. NS210LeadershipandManagement.3(3-0).F.Assistsstudentsinacquiring knowledgeanddevelopingthecognitiveprocessesnecessarytomakedecisionsinthe practiceofmanagement.Thestudentwilllearnthetraditionalfoundationsof managementwhiledevelopingdecisionskillstoapplythisknowledgeinareal-world setting.Themajorfocusiscentereduponglobalmanagement,ethicsandsocial responsibility.totalqualitymanagement.andculturaldiversity. NS220NavalShipsEngineeringSystems.3(30).S.Introductiontothe applicationofengineeringprinciplesintheresearch,development,design,construction, andoperationofships,weaponssystems,andoceanstructures,withemphasison thermodynamicprocessesandenergyconversions. NS300Midshipman2/CNavalScienceLaboratory.0(0—1).F,S.Preq:Junior standing.ContinuationofNS200.RequiredofMidshipmenZ/C. NS310Navigation.4(32).FAcomprehensivestudyofthetheory,principlesand proceduresofshipnavigation,movementsandemployment.Courseincludes mathematicalanalysis.sphericaltriangulationsandpracticalworkinvolvingsight reduction.sextant,publicationsandreportlogs.



NS320NavalOperations.4(3-2).S.Preq:Juniorstanding.Componentsofgeneral navaloperations,includingconceptsandapplicationoftacticalformationsand dispositions,relativemotion,maneuveringboardandtacticalplots,rulesoftheroadand navalcommunications. NS330EvolutionofWarfare.3(3-0).Preq:JuniorStanding.Asurveyofthe evolutionofwarfarethroughthestudyofselectedcampaignsandclassicbattleswith specialemphasisontheprinciplesofwar,themilitaryimpactofleadership,andthe evolutionoftactics,weapons,andweaponry. NS400Midshipmanl/CNavalScienceLaboratory.0(0—1).F,S.Preq:Senior standing.ContinuationofNS300.RequiredofMidshipmenl/C. NS410NavalWeaponSystems.3(3—0).F.Anintroductiontotheconceptsand propertiesofelectronic,physical,electromagneticandmechanicalsystemstofosteran understandingofthetheoryandprinciplesofoperationofshipboardweaponssystems, emphasizingtypesofweaponsandfirecontrolsystems,capabilitiesandlimitations, theoryoftargetacquisition,identificationandtracking,trajectoryprinciples,andbasics ofordnance. NS420NavalLeadershipandManagement11.3(3—0).S.Preq.‘Seniorstanding. Skillsandabilitiesneededforcompetenceasacommissionedofficerintheareaof humanresourcesmanagement,navalpersonnelmanagement,materialmanagement,and theadministrationofdiscipline.» NS430AmphibiousWarfare.3(3-0).S.Alt.yrs.Preq:Seniorstanding.Asurvey oftheprojectionofseapowerashorewithspecialemphasisontheevolutionofand innovationinamphibiouswarfareinthe20thCenturythroughthestudyofhistorical amphibiouslandingsandcampaigns. NUTRITION NTR(ANS,FS)301IntroductiontoModernNutrition.3(3-0).F,S,Sum.Freq: Sophomorestanding.Foodsciencemajorsmayuseasafreeelectiveonly.Functions, dietarysourcesanddeficienciesofessentialnutrientsinhumans;abalanceddiet;roleof nutrientsinheartdisease,cancer,hypertension.osteoporosis;weightcontrolandeating disorders;vegetarianism;foodsafety;dietarysupplements;governmentregulationof foodsupply;foodquackery. NTR(FS)400PrinciplesofHumanNutrition.3(3-0).F.Preq.’CH220or22]. Functionsofnutrientsinthehumanbody;sourcesandpropertiesofnutrients; relationshipoffoodindustrypracticestonutrition.

NTR(ANS,PO)415ComparativeNutrition.3(3-0).F.Preq.‘Preq:CH220or both221and223.Principlesofnutrition,includingtheclassificationofnutrientsandthe nutrientrequirementsofandspeciesforhealth,growth,maintenanceandproductive functions. NTR(ANS)419HumanNutritioninHealthandDisease.3(3-0).S.Preq:ANS 230,ANS/FS/NTR301orFS/NTR400orANS/NTR/PO415.Currentconceptsand physiologicalbasesoftherolesofnutritioninthemaintenanceofhealthduringthe differentstagesinthelifecycleandinthepreventionandtherapyofspecificdisease statesinhumans. NTR490NutritionSeminar.[(1—0).S.Preq:Juniorstanding.Locationofrecent literatureinthelibraryanddiscussionofcurrenttopicsinnutrition.Guestlectureson careeropportunitiesandjobsavailableinthefieldsofhumanandanimalnutrition.Use ofcomputerdatabasestoconductaliteraturesearchonthechosentopic.Preparationand presentationofafinaloralreport,includinganabstractandeffectivevisualaids. NTR492ExternalLearningExperience.F,SPreq'Sophomorestanding.A learningexperienceinagricultureandlifescienceswithinanacademicframeworkthat utilizesfacilitiesandresourceswhichareexternaltothecampus.Contactand arrangementswithprospectiveemployersmustbeinitiatedbystudentandapprovedbya facultyadviser,theprospectiveemployer.thedepartmentalteachingcoordinatorandthe academicdeanpriortotheexperience NTR493SpecialProblemsinNutrition.F.S.Preq:Sophomorestanding.A learningexperienceinagricultureandlifescienceswithinanacademicframeworkthat utilizescampusfacilitiesandresources.Contactandarrangementswithprospective employersmustbeinitiatedbystudentandapprovedbyafacultyadviser.theprospective employer,thedepartmentalteachingcoordinatorandtheacademicdeanpriortothe experience. NTR495SpecialTopicsinNutrition.F.S,Sum.Offeredasneededtopresent materialsnotnormallyavailableinregularcourseofferingsorforofferingofnewcourses onatrialbasis. NTR(ANS,FS)554Lactation,Milk,andNutrition.3(2-2).S.Alt._t'rs.(even). Preq.‘ANS230orFS/NTR400;BCH451orZ042].Creditwillnotbegivenforboth ANS454and554.Nutritionalpropertiesofmilkasahigh-qualityfoodwithnutritional diversity.Principlesofphysiology.biochemistryandcellbiologyinthemammarygland. Proceduresofmilkproductionandmilkcollectionformilkqualityandnutrition.Human lactationvs.thatofdomesticanimals.Impactsofbiotechnologyandfoodsafetyondairy production. NTR560NutritionandBiotechnology.3(3—0). NTR594SpecialTopicsinNutrition.F,S,Sum.



NTR597Master'sSeminar.1(1-0).F,S. NTR601Master'sSeminar.F,S. NTR624TopicalProblemsinNutrition.1-6.F,S.Preq:Grad.orSr.standing. Analysisofcurrentproblemsinnutrition.Alsoentailsthescientificappraisaland solutionofaselectedproblemdesignedtoprovidetrainingandexperienceinresearch. NTR625AdvancedSpecialProblemsinNutrition.1-6.F,S.Preq:Grad.standing. Directedresearchinaspecializedphaseofnutritiondesignedtoprovideexperiencein researchmethodologyandphilosophy. NTR685Master'sSupervisedTeaching.1-3.F,S,Sum.Preq:Master'sstudents. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. NTR690AdvancedSpecialProblemsinNutrition.1—6.F,S.Preq:Gradstanding. Directedresearchinaspecializedphaseofnutritiondesignedtoprovideexperiencein researchmethodologyandphilosophy. NTR693Master'sSupervisedResearch.1-9.F,S.Sum.Preq'Master’sstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. NTR695 research

Master'sThesisResearch.1-9.F,S,Sum.Preq.‘Master’sstudent.Thesis

NTR699ResearchinNutrition.F.S.Preq:Gradstanding.Originalresearch preparatorytothethesisforMasterofScienceorDoctorofPhilosophydegree. NTR701ProteinandAminoAcidMetabolism.3(3-0).S.Preq:BCH453,20 421,a400—levelnutritioncourseStudyofproteinandaminoacidmetabolism, regulation,dietaryrequirementsandtechniquesfortheirinvestigationinhumanandother animals. NTR(FS)706VitaminMetabolism.2(2—0).F.Preq.‘ANS(NTR,P0)415andBCH 453.Structures,chemicalandphysicalproperties.functions.deficiencysymptoms, distribution,absorption,transport,metabolism,storage,excretionandtoxicityofvitamins inhumansanddomesticanimals.Nutritionalsignificanceofessentialfattyacidsand metabolismofprostaglandins,prostacyclinsandleucotrienes.
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NTR708EnergyMetabolism.(3-0).F.Preq:BCH453andanintroductoryNTR course.Relationshipofbiochemicalandphysiologicaleventswithinthecell,tissue, organandsystemwiththenutrientneedsassourcesofenergyforproductiveanimallife. Digestion,absorptionandmetabolismofenergysources.Presentationofprocessesof energytransformationswithinlivingstructuresinrelationtoenergetics,biological oxidations,coupledreactions,anabolicandcatabolicsystems,metaboliccontrol, partitioningandefficiency. NTR709EnergyMetabolism.(3-0).Preq:BCH553.Relationshipofbiochemical andphysiologicaleventswithincell,tissue,organandsystemwithnutrientneedsas sourcesofenergyforproductiveanimallife.Digestion,absorptionandmetabolismof energysources.Processesofenergytransformationswithinthebodyinrelationto energetics,biologicaloxidation,anabolicandcatabolicsystems,metaboliccontrol, partitioningandefficiency. NTR(FS)730HumanNutrition.3(3-0).S.Alt.yrs.Freq:FS400orNTR415or 419;BCH451.Biochemicalandphysiologicalbasesofnutrition.Humannutrient requirements,assessmentofnutritionalstatus,clinicalandsubclinicaldisordersresulting fromnutrientdeficienciesorinadequacies. NTR(ANS,CBS,PHY)764ComparativePhysiologyoftheDigestiveSystem. 3(3-0).EveryYr.Preq:Courseingeneralorcomparativephysiology.Coreq:Consentof Instructor.{FORMERLYNTR632).Discussionofmajorfunctionsofvertebratedigestive systemsandstructuralandfunctionaladaptationstodiet,environmentandother characteristicsoftheanimals. NTR(ANS,PO)775MineralMetabolism.3(3-0).F.Freq:ANS(NTR,P0)415or BCH451and20421.Requirements,function,distribution,absorption,excretionand toxicityofmineralsinhumansanddomesticanimals.Interactionsbetweenmineralsand otherfactorsaffectingmineralmetabolismoravailability.Emphasisonmechanisms associatedwithmineralfunctionsandthemetabolicbasesforthedevelopmentofsignsof deficiency. NTR794SpecialTopicsinNutrition.F,S,Sum. NTR797DoctoralSeminar.[(1-0).F,S. NTR801DoctoralSeminar.F,S,Sum. NTR824TopicalProblemsinNutrition.1—6.F,S.Preq:Grad.orSr.standing. Analysisofcurrentproblemsinnutrition.Alsoentailsthescientificappraisaland solutionofaselectedproblemdesignedtoprovidetrainingandexperienceinresearch. NTR825AdvancedSpecialProblemsinNutrition.1-6.F,S.Preq:Grad.standing. Directedresearchinaspecializedphaseofnutritiondesignedtoprovideexperiencein researchmethodologyandphilosophy.



NTR885DoctoralSupervisedTeaching.1—3.F,S,Sum.Preq.‘Doctoralstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. NTR890DoctoralPreliminaryExamination.[-9.F.S,Sum.Preq:Doctoral student.Forstudentswhoarepreparingforandtakingwrittenand/ororalpreliminary exams. NTR893DoctoralDissertationResearch.1—9.F,S,SumPreq:Doctoralstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. NTR895DoctoralDissertationResearch.[-9.F,S,Sum.Preq:Doctoralstudent. Dissertationresearch. NTR899DoctoralDissertationPreparation.1-3.F,S,Sum.Preq:Doctoral student.Forstudentswhohavecompletedallcredithour,full-timeenrollment, preliminaryexamination,andresidencyrequirementsforthedoctoraldegree.andare writinganddefendingtheirdissertations. OPERATIONRESEARCH OR501IntroductiontoOperationsResearch.3(3-0).F,S.Preq:MA421orST 421orST371andST372.ORApproach:modeling,constraints,objectiveandcriterion. Problemsofmultiplecriteria,optimization,modelvalidationandsystemsdesign.OR Methodology:mathematicalprogramming;optimumseeking;simulation,gaming; heuristicprogramming.Examples,ORApplications:theoryofinventory;economic orderingunderdeterministicandstochasticdemand.Productionsmoothingproblem; linearandquadraticcostfunctions.Waitinglineproblems:singleandmultipleservers withPoissoninputandoutput.Theoryofgamesfortwo-personcompetitivesituations. ProjectmanagementthroughPERT-CPM. OR502IntroductiontoSystemsTheory.3(3-0).F.Preq.CSC322,MA341,ST 371.Modelingofsystemsandtheirdynamicsinvarietyofcontexts:systems identification.controllabilityandobservability;operationalmethodsandtheirusein modeling;analysisandsynthesisofsystems;optimization. OR(MA)504IntroductiontoMathematicalProgramming.3(3-0).S.Preq:MA 242,MA405.Basicconceptsoflinear,nonlinearanddynamicprogrammingtheory.Not formajorsinORatPhD.level.
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OR(IE,MA)505LinearProgramming.3(3—0).F,SPreq'MA405.Introduction including:applicationstoeconomicsandengineering;thesimplexandinterior-point methods;parametricprogrammingandpost‘optimalityanalysis;dualitymatrixgames. linearsystemssolvabilitytheoryandlinearsystemsdualitytheory;polyhedralsetsand cones,includingtheirconvexityandseparationpropertiesanddualrepresentations: equilibriumprices,Lagrangemultipliers,subgradientsandsensitivityanalysis. OR506AlgorithmicMethodsinNonlinearProgramming.3(30).S.Preq.MA 301,MA405,knowledgeofcomputerlanguage,suchasFORTRANorPL]Introduction tomethodsforobtainingapproximatesolutionstounconstrainedandconstrained minimizationproblemsofmoderatesize.Emphasisongeometricalinterpretationand actualcoordinatedescent.steepestdescent,Newtonandquasi-Newtonmethods. conjugategradientsearch,gradientprojectionandpenaltyfunctionmethodsfor constrainedproblems.Specializedproblemsandalgorithmstreatedastimepermits. OR(CHE)527OptimizationofEngineeringProcesses.3(3—0)F,Preq:CHE 451orOR501,FORTRANprogramming.Formulationandsolutionofprocess optimizationproblems,withemphasisonnonlinearprogrammingtechniques.Computer implementationofoptimizationalgorithmsandstructuringofprocessmodelstoincrease computationalefficiency. OR(E,MA)531DynamicSystemsandMultivariableControlI.3(30).F. Preq.‘MA341,MA405.Introductiontomodeling.analysisandcontroloflineardiscrete- timeandcontinuous-timedynamicalsystems.Statespacerepresentationsandtransfer methods.Controllabilityandobservability.Realization.Applicationstobiological. chemical.economic,electrical,mechanicalandsociologicalsystems. OR(CSC,MA)565GraphTheory.3(3—0).F.Preq.MA231or405,Basm conceptsofgraphtheory.Treesandforests.Vectorspacesassociatedwithagraph. Representationofgraphsbybinarymatricesandliststructures.Traversability. Connectivity.Matchingsandassignmentproblems.Planargraphs.Colorability.Directed graphs.Applicationsofgraphtheorywithemphasisonorganizingproblemsinaform suitableforcomputersolution. OR(CSC,ECE)579IntroductiontoComputerPerformanceModeling.3(3-0) F.Preq:CSC312andMA421.Coreq.CSC501.Workloadcharacterization.collection andanalysisofperformancedata.instrumentation.tuning.analyticmodelsincluding queuingnetworkmodelsandoperationalanalysis.economicconsiderations. OR591SpecialTopicsinOperationsResearch.1-3.F,S,Sum.Preq.Consentof Instructor.IndividualorsmallgroupstudiesofspecialareasofORwhichfitinto students'programsofstudyandwhichmaynotbecoveredbyotherORcourses. Furthermore,courseservesasavehicleforintroducingneworspecializedtopicsat introductorygraduatelevel.



OR601SeminarinOperationsResearch.[(1—0).F,S.Preq:EnrollmentinORas amajororminor.Seminardiscussionofoperationsresearchproblems.Caseanalysesand reports.Graduatestudentswithminorsormajorsinoperationsresearchexpectedto attendthroughoutperiodoftheirresidence. OR610SpecialTopicsinOperationsResearch.1-3.F,S,Sum.Preq:Consentof Instructor.IndividualorsmallgroupstudiesofspecialareasofORwhichfitinto students'programsofstudyandwhichmaynotbecoveredbyotherORcourses. Furthermore,courseservesasavehicleforintroducingneworspecializedtopicsat introductorygraduatelevel. OR615AdvancedSpecialTopicsinOperationsResearch.3(3—0).F,S,Sum. Preq:OR501,0R(IE,MA)505.Courseallowsindividualstudentsorsmallgroupsof studentstotakeonstudiesofspecialareasinORwhichfitintotheirparticularprogram andwhichmaynotbecoveredbyotherORcourses.Theworkdirectedbyaqualified facultymemberandinsomeinstancesbyvisitingprofessors.Thesubjectmatterinany yeardependentonstudentsandfacultymembers. OR652PracticuminOperationsResearch.[-3.ES.Preq:OR501,OR505,OR 709andOR761.PracticuminproblemsolvinginindustryapplyingapplicableOR methodologies.Practicalexperienceindiagnosingandsolvingproblemsinoperational systemsateitheranindustrialsiteoratNCState. OR685Master'sSupervisedTeaching.1—3.HS,Sum.Preq:Master’sstudents. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. OR690Master'sExamination.[—6.F,S,Sum.Preq:Master’sstudent.Forstudents innonthesismaster'sprogramswhohavecompletedallotherrequirementsofthedegree exceptpreparingforandtakingthefinalmaster'sexam. OR693Master'sSupervisedResearch.1—9F,S,S1mz.Preq:Master'sstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. OR695 research.

Master'sThesisResearch.1-9.F.SPreq'Master’sstudent.Thesis

OR699Master'sThesisPreparation.[—3F.S,Sum.Preq:Master’sstudent.For studentwhohavecompletedallcredithourrequirementsandfull-timeenrollmentforthe master'sdegreeandarewritinganddefendingtheirtheses.
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OR705LargeScaleLinearProgrammingSystems.3(3-0).AIt.S.Preq:OR505 andFORTRANprogrammingexperience.Specializedalgorithmsforefficientsolutionof largescaleLPproblems.Parametricprogramming,boundedvariablealgorithms, generalizedupperbounding,decomposition,matrixfactorizationandsparsematrix techniques.Emphasisongainingfirsthandpracticalexperiencewithcurrentcomputer codesandcomputationalprocedures. OR(MA,ST)706NonlinearProgramming.3(3-0).Preq.‘0R(IE,1l/IA)505and MA425orequivalent.Anadvancedmathematicaltreatmentofanalyticalandalgorithmic aspectsoffinitedimensionalnonlinearprogramming.Includinganexaminationof structureandeffectivenessofcomputationalmethodsforunconstrainedandconstrained minimization.Specialattentiondirectedtowardcurrentresearchandrecentdevelopments inthefield. OR(MA)708IntegerProgramming.3(3-0).S.Alt.yrs.Preq:MA405,OR (ll/IAJE)505.Coreq:Somefamiliaritywithcomputers(e.g.,CSC112).Generalinteger programmingproblemsandprincipalmethodsofsolvingthem.Emphasisonintuitive presentationofideasunderlyingvariousalgorithmsratherthandetaileddescriptionof computercodes.Studentshavesome$handson$computingexperiencethatshould enablethemtoadaptideaspresentedincoursetointegerprogrammingproblemsthey mayencounter. GR(IE)709DynamicProgramming.3(3-0}.S.Preq:MA405,ST421. Introductiontotheoryandcomputationalaspectsofdynamicprogrammingandits applicationtosequentialdecisionproblems. OR710AdvancedDynamicProgramming.3(3-0).F.Alt.yrs.Preq.‘OR709,MA 546.Introductiontomeasuretheoreticconcepts,reviewoffinitestateMarkovprocesses, theoryofMarkovianprogramming,discretedecisionprocesses,continuoustimedynamic programming.relationtocalculusofvariationandtheMaximumPrinciple.Emphasis throughoutonrecenttheoreticaldevelopmentinthefield. OR(MA)719VectorSpaceMethodsinSystemOptimization.3(3—0).F.Preq: MA405,511orequivalent.Introductiontoalgebraicandfunction—analyticconceptsused insystemmodelingandoptimization:vectorspace,linearmappings,spectral decomposition.adjoints.orthogonalprojection,quality.fixedpointsanddifferentials. Emphasisongeometricinsight.Topicsincludeleastsquareoptimizationoflinear systems.minimumnormproblemsinBanachspace.linearizationinHilbertspace, iterativesolutionofsystemequationsandoptimizationproblems.Broadrangeof applicationsinoperationsresearchandsystemengineeringincludingcontroltheory, mathematicalprogramming,econometrics.statisticalestimation,circuittheoryand numericalanalysis.



OR(BMA,ST)722DecisionAnalyticModeling.4(3-2).FA]!Yrs.Preq.‘MA421 orST421plusST5110rST516.Analysisofdecisionproblemsinvolvingriskand uncertainty.Modelingdecisionprocess;Bayesianprobabilityanalysis,useof information,andsubjectiveprobability;utilitytheoryandmultiattributeutility assessment;dynamicsofinteractingwithdecisionmakersandsubjectmatterspecialists; decisiontrees,influencediagramsandothertoolstoassistinmodelingdecision problems.Laboratorydevelopsskillinimplementingmethodology. OR(IE)726TheoryofActivityNetworks.3(3-0).S.Alt.yrs.Preq:OR501, 0R(IE,]l/L4)505.Introductiontographtheoryandnetworktheory.In-depthdiscussionof theoryunderlying(1)deterministicactivitynetworks(CPM):optimaltime—costtrade offs:theproblemofscarceresources;(2)probabilisticactivitynetworks(PERT):critical evaluationofunderlyingassumptions;(3)generalizedactivitynetworks(GERT,GAN): applicationsofsignalflowgraphsandsemi—Markovprocesstoprobabilisticbranching; relationtothetheoryofscheduling. OR(E,MA)731DynamicSystemsandMultivariableControl11.3(3-0).S.Alt. yrs.Preq:0R(E,MA)53].Stabilityofequilibriumpointsfornonlinearsystems. Liapunovfunctions.Unconstrainedandconstrainedoptimalcontrolproblems. Pontryagin'smaximumprincipleanddynamicprogramming.Computationwithgradient methodsandNewtonmethods.Multidisciplinaryapplications. OR(IE)761QueuesandStochasticServiceSystems.3(30).F.Introductionof generalconceptsofstochasticprocesses.Poissonprocesses,Markovprocessesand renewaltheory.Usageoftheseinanalysisofqueues,fromwithacompletelymemoryless queuetoonewithgeneralparameters.Applicationstomanyengineeringproblems. OR(CSC,IE)762ComputerSimulationTechniques.3(3—0).F.Basicdiscrete eventsimulationmethodology:randomnumbergenerators,simulationdesigns, validation,analysisofsimulationoutput.Applicationstovariousareasofscientific modeling.SimulationlanguagesuchasSLAMandGPSS.Computerassignmentsand prOjects. OR(IE,MA)766NetworkFlows.3(2-2).S.Alt.yrs.Preq.‘0R(IE,MA)505or equivalent.Studyofproblemsofflowsinnetworks.Theseproblemsincludethe determinationofshortestchain,maximalflowandminimalcostflowinnetworks. Relationshipbetweennetworkflowsandlinearprogrammingdevelopedaswellas problemswithnonlinearcostfunctions,multi-commodityflowsandproblemofnetwork synthesis. OR(IE)772StochasticSimulationDesignandAnalysis.3(3-0).S.Preq: (CSC,ECE,1E,0R)762andST516.Advancedtopicsinstochasticsystemsimulation, includingrandomvariategeneration,outputestimationforstationaryandnonstationary models,performanceoptimizationtechniques,variancereductionapproaches.Student applicationofthesetechniquestoactualsimulations.Acurrenttopicresearchpaper required.
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OR(BMA,MA,ST)773StochasticModeling.3(30).S,Alt.Yrs.Preq.BMA772 orST(MA)746.Surveyofmodelingapproachesandanalysismethodsfordatafrom continuousstaterandomprocesses.Emphasisondifferentialanddifferenceequations withnoisyinput.Doob-Meyerdecompositionofprocessintoitssignalandnoise components.Examplesfrombiologicalandphysicalsciences.andengineering.Student pr0ject. OR(BMA,MA)774PartialDifferentialEquationModelinginBiology.3(30). S.Preq:BMA771orMA/OR731;BMA772orMA401orMA50].Modelingwithand analysisofpartialdifferentialequationsasappliedtorealproblemsinbiology.Review ofdiffusionandconservationlaws.Wavesandpatternformation.Chemotaxisandother formsofcellandorganismmovement.Introductiontosolidandfluid mechanics/dynamics.Inn-oductorynumericalmethods.Scaling.Perturbations. Asymptotics.Cartesian,polarandsphericalgeometries.Casestudies. OR(IE,MA)790AdvancedSpecialTopicsSystemOptimization.1-3.RS. Advancedtopicsinsomephaseofsystemoptimizationusingtraditionalcourseformat. IdentificationofvariousspecifictOpicsandprerequisitesforeachsectionfromtermto term. OR791AdvancedSpecialTopics.F.S. OR801SeminarinOperationsResearch.1(1-0).F.S.Preq:EnrollmentinORas amajororminor.Seminardiscussionofoperationsresearchproblems.Caseanalysesand reports.Graduatestudentswithminorsormajorsinoperationsresearchexpectedto attendthroughoutperiodoftheirresidence. OR810SpecialTopicsinOperationsResearch.13.F,S,SumPreq:Consentof Instructor.IndividualorsmallgroupstudiesofspecialareasofORwhichfitinto students'programsofstudyandwhichmaynotbecoveredbyotherORcourses. Furthem'iore,courseservesasavehicleforintroducingneworspecializedtopicsat introductorygraduatelevel. OR(IE,MA)812SpecialTopicsinMathematicalProgramming.S.All.yrs. Preq:IE(MA,0R)505.Studyofspecialadvancedtopicsinareaofmathematical programming.Discussionofnewtechniquesandcurrentresearchinthisarea.Thefaculty responsibleforthiscourseselectareastobecoveredduringsemesteraccordingtotheir preferenceandinterest.Thiscoursenotnecessarilytaughtbyanindividualfaculty memberbutcan,onoccasion,bejointeffortofseveralfacultymembersfromthis universityaswellasvisitingfacultyfromotherinstitutions.Todate.acourseofTheory ofNetworksandanotheronIntegerProgrammingofferedundertheumbrellaofthis course.Anticipationthatthesetwotopicswillberepeatedinfuturetogetherwithother topics.



OR815SpecialTopicsinOperationsResearch.3(3-0).FSSum..Preq.‘OR50] 0R(IE,MA)505.CreditsArranged.Courseallowsindividualstudentsorsmallgroupsof studentstotakeonstudiesofspecialareasinORwhichfitintotheirparticularprogram andwhichmaynotbecoveredbyotherORcourses.Theworkdirectedbyaqualified facultymemberandinsomeinstancesbyvisitingprofessors.Thesubjectmatterinany yeardependentonstudentsandfacultymembers. OR(IE,MA)816AdvancedSpecialTopicsSysOpt.[-3.ES.Advancedtopicsin somephaseofsystemoptimization.Identificationofvariousspecifictopicsand prerequisiteforeachsectionfromtemitoterm. OR852PracticuminOperationsResearch.I3.RSPreq.OR501OR505.OR 709andOR761Practicuminproblemsolvinginindustryappl}ingapplicableOR methodologies.Practicalexperienceindiagnosingandsolvingproblemsinoperational systemsateitheranindustrialsiteoratNCState. OR(IE)862SchedulingandRouting.3(3-0)S.AltyrsPrat].[E*2}OR30/ 0R(MA)504.ln—depthstudyofanalyticalmodelsofproblemsarisinginthescheduling ofsingleandparallelprocessors,flowshopsandiobshopsandinroutingandscheduling ofdeliveryvehicles.Emphasisonanalysis.solutionmethodologiesandunderlying theory.Discussionofrecenttrendsandoutstandingproblemsfromboththeoreticaland appliedpointsofView. OR885DoctoralSupervisedTeaching.13.F,S,Sum.Preq:Doctoralstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment.observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. OR890DoctoralPreliminaryExamination.1-9.F.S.Sum.Preq.‘Doctoralstudent. Forstudentswhoarepreparingforandtakingwrittenand/ororalpreliminaryexams. OR893DoctoralSupervisedResearch.[—9.F,S,Sum.Preq.‘Doctoralstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. OR895DoctoralDissertationResearch.I9.ESSum.Prat]Dar/oral,mdent Dissertationresearch. OR899DoctoralDissertationPreparation.13.F,S,Sum.Preq.‘Doctoralstudent. Forstudentswhohavecompletedallcredithour.full-timeenrollment.preliminary examination.andresidencyrequirementsforthedoctoraldegree.andarewritingand defendingtheirdissertations.
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PUBLICADMINISTRATION PA501EffectiveWritingforPublicManagers.[(1—0).F,Alt.Yrs.Focuson professionalwritingandemphasisonthetypesofdocumentsmostfrequentlywrittenby publicmanagers.Drafting,editing,audienceassessment.andpersuasivewriting.Student compositionofmemos,positionpapers.proposalsandinstructions. PA510EthicsandProfessionalPractice.1(1—0).F,S.Preq:Grad.standingor PBSstatus.Workshoponethicalresponsibilitiesofpublicadministratorsandcodesof ethicsusedbyprofessionalorganizationsinthefield.Knowledgeandproblem-solving ‘skillstoassessethicalchallengesencounteredinprofessionalpracticeofpublic administration. PA511PublicPolicyAnalysis.1(3—0).125,5um.Freq.Advancedundergrad. standingincluding12hrs.inPS,grad.standingorPBSstatus.Methodsandtechniques ofanalyzing.developingandevaluatingpublicpoliciesandprograms.Emphasisgivento benefit-costandcost—effectivenessanalysisandconceptsofeconomicefficiency.equity anddistribution.Methodsincludeproblemsolving.decisionmakingandcasestudies Examplesusedinhumanresource,environmentalandregulatorypolicy. PA512TheBudgetaryProcess.3(3-0).F,SPreq:Grad.standingorManagement DevelopmentCertificateFrog.and6hrs.of500-levelcoursework.Examinationof generalizedbudgetaryprocessusedatalllevelsofgovernmentintheU.S. Understandingoftheprocessbaseduponcomprehensionofinstitutionsinvolved,rolesof politiciansandprofessionalsandtheobjectivesofbudgetarysystems.Focusalsoupon budgetaryreformsandonPlanning-Programming—BudgetaryandZero-BasedBudgeting asmanagementtools. PA513PublicOrganizationBehavior.3(3—0).F,S.Preq.‘Grad.standingorPBS status.Majorconceptualframeworksdevelopedtounderstandorganizationbehavior. Motivation,leadership,groupdynamics,communication.socio-technicalsystems,work designandorganizationallearning.Applicationoftheoriesandconceptstopublicsector organizations. PA514ManagementSystems.3(3—0).F,S.Preq:Sixhrs.ofgrad.PAcoursework Useofmanagementsystemsbypublicorganizationstomonitorandmanagetheir programs.Particularfocusonmanagementbyobjectives(MBO)systems.quality managementsystemsandperformancemonitoringsystems.Techniquesofgoalsetting andoutput/outcomemeasurement.Howinformationproducedbysystemsisusedfor decisionsaboutbudgets.individualandgrouprewards.andstructures.Connecting systemstoPERT/CPMandstrategicplanning.



PA515ResearchMethodsandAnalysis.3(3-0).F,S.Preq.‘Advancedundergrad. Afocusonbehavioralapproachtostudyofpoliticalandadministrativebehavior.Topics includingphilosophyofsocialscience;experimental,quasiandnon—experimental researchdesign:datacollectiontechniques;ba‘sicstatisticalanalysiswithcomputer applications. PA520SeminarinUrbanManagement.3(3—0).S.Preq:Grad.standingor ManagementDevelopment.r'cz'tificateProg.and6hrs.of500—levelcourseworkA seminarfocusingonanalyticaltechniquesandmanagerialprinciplesrequiredforpolicy formationandimplementatioiinacomplexurbangovernmentalenvironmentSpecific topicsincludingurbanplanningandcommunitydevelopment.housing. intergovernmentalrelations.organizationalrolesanddeCISionmaking,budgetingand selectedurbanservices(forexample:police.transportation). PA521GovernmentandPlanning.3(3-0)AltS.Preq'Grad.standingor ManagementDevelopmentCertificateProgand6hrsof500-leve1coursework.The planningfunctionatallle\elsofgovernmentintheU.S.,withparticularattentionto problemsposedtorplanningbyrapidgrowthofmetropolitanareas.Overviewof communitydevelopment.urbanspatialstructure,housingeconomicsandlanduse planning. PA522IntergovernmentalRelationsintheUnitedStates.3(3-0).F.Preq:Grad. standingoroccasionallyll/[anagementDevelopmentCertificateProg.and6hrs.of500— levelcoursework.Examinationofdistinctivefeaturesofintergovernmentalrelationsin theU.S.Topicsstressedincludinghistoricaladaptationsoffederalism,emergingroleof theadministrator,contemporarytrendsinintergovernmentalrelationsandassessmentof contemporarytrendsfromfederal,stateandlocalperspectives. PA525OrganizationDesign.3(3-0).S.Preq:Advancedundergradstanding including12hrs.ofPS.grad.standingorPBSstatus.Anexaminationofcontemporary approachestoorganizationdesign,includingorganizationdevelopment.sociotechnical systemsanalysisandvariousformsoforganizationalparticipationrangingfromhuman relationstoself-managementmodels.Emphasisonissuesinpersonneladministrationin relationtopublicmanagementandgovernmentstructure. PA530FinancialManagementinthePublicSector.3(3—0).Alt.S(odd).Preq: GraduatestandingorPBSstatus.Surveyoffinancialpracticesandconceptsinthepublic sector.Topicsincludingpublicsectoraccounting,financialinformationsystems,revenue projections,cashmanagementanddebtmanagement.Emphasisuponcase-based applications.
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PA531SeminarinPublicPersonnelManagement.3(3-0).F,S.Preq:Grad. standingorManagementDevelopmentCertificateProg.and6hrs.of500-levelcourse workExaminationofmajorissuesinpublicsectorpersonnelmanagement.Amongtopics considered:staffing,positionclassification,compensation.affirmativeaction, performancereviewandappraisal.patronage,training.careerdevelopment.employee assistance.unionizationandrightsofpublicemployees. PA535TeamBuildingforPublicManagers.3(3-0).S.Preq.‘PA513orConsent ofInstructor.Effectiveutilizationofpublicmanagementpractices.especiallythose taughtinPA513Groupproblemsolving,goalsetting.teamdevelopment.conflict resolutionandactionplanning.Employmentofexperientiallearningmethodsthrough involvementofstudentsinteamprojectsforpublicandnot-for~profitorganizations PA537AssociationManagement.3(3-0}AltSPreq:GradstandingorPBS statusSurveyofassociationmanagement.Applicationofpublicmanagementtospecific associationmanagementconcernsTopicsincludinghistoryofassociations,legalaspects. publicrelations,budgetingandfinancialmanagement.membershipdevelopmentand politicsofassociations. PA540ComputerApplicationsinPublicAffairs.3(3-0).F.S.Methodology.data analysistechniquesandcomputer-basedskillsnecessarytoconductandmanageapplied research.Focusonanalysisandprocessingofdatathroughmediumofconventional computersoftwarefrequentlyusedinthefield,i.e..SPSS.SAS. PA541GeographicInformationSystemsforPublicAdministration.3(3-0).S. Graduatestanding,PBSstatus,advancedundergraduatestandingwith12hoursinPS Introductiontomanagementofspatialdatainrelationtopublicadministrationdatabases. includingpreparationofmaps,tables,anddatagraphicsrelatedtogeographic informationsystemsinthepublicsector.UseofArcViewandavarietyofotherGIS computerapplications. PA545AdministrativeLaw.3(3-0).Occasionally.Preq.‘GradstandingorPBS status.Caselawofexerciseofadministrativepower.judicialandlegislativecontrolof administrativeaction.legalrightsofpublicemployersandlegalproceduresof administrativetribunals. PA550EnvironmentalPolicy.3(3-0).F,S.Preq.‘Advancedundergrad.standing including12hrs.ofPS,gradstandingorPBSstatus.Focusonformationandimpactof environmentalpolicyintheU.S.Examinationondecision-makingprocessesatalllevels ofgovernment.Comparisonsbetweenpolitical.economic.socialandtechnological policyalternatives.Emphasisuponapplicationofpolicyanalysisinenvironmental assessmentandconsiderationontheoreticalperspectivesonnatureoftheenvironmental crrsrs.



PA555AdministrationofCriminalJustice.3(3-0).F,S.Preq:PS31]or graduatestandingCreditforbothPS555andPA555isnotallowed.Politicsand administrationinAmericancriminaljusticesystem.Emphasisuponinterrelationships betweenideology.organizationandpolicyoutputsinanalysisofmajorproblems confrontingthesystemtoday.Topicsincludingintergovernmentalrelations,discretionary justice.impactofjudicialdecisionsoncriminaljusticeadministrationandmanagement trendsincriminaljusticebureaucracies. PA580IndependentStudy.1~6.F,S,Sum.Preq:Grad.standingorPBS. Independentresearchorreadingsbygraduatestudentsunderdirectsupervisionof individualfacultymembers.Students'workevaluated,basedonreports.papersand exams. PA598SpecialTopicsinPublicAdministration.[-6.FS,Sztm.Preq:Advanced undergradstandingincluding12hrs.inPS.gradstandingorPBSstatus.Detailed investigationofcontemporarytopicsinfieldsofpublicadministration.Topicandmode ofstudydeterminedbyprogramfaculty. PA602OralPresentationsforPublicManagers.1(1-0).F,S.Focuson professionalpresentationscommontopublicmanagers.Persuasivepresentations, analyzingtheaudience,usingvisualaids,handlingquestionandanswersessions. Techniquesfordealingwithmediaandholdingeffectivemeetings. PA610SpecialTopicsinPublicAdministration.1-6.F,S.SumPreq'Advanced undergradstandingincluding12hrs.inPS,grad.standingorPBSstatus.Detailed investigationofcontemporarytopicsinfieldsofpublicadministration.Topicandmode ofstudydeterminedbyprogramfaculty. PA635ReadingsandResearch.1-3.F,S,Sum.Preq'Gradstanding.Toenable graduatestudentstopursueasubjectofparticularinteresttothembydoingextensive readingsorresearchinthatsubjectunderdirect,individualfacultysupervision. PA640Grantwriting.1(1-0).FSurveyoffundingenvironment:howtoidentify foundations,corporationandgovernmentfundingsources,wirteproposals,andevaluate proposals. PA650InternshipinPublicAffairs.1-6.F,S.Sum.Preq.‘Minimum9hrs.graduate workExposureofthestudenttoenvironmentandvaluesystemsofthepublic organizationthroughasupervisedworkexperience.Involvingapplicationofsubstantive knowledgeandanalyticalskillstoorganizationalproblems.Creditwillvarywithnature oftheworkexperience.
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PA651InternshipinPublicAffairs.[-6.F,S,Sum.Preq:Minimumhrs.graduatework.Exposureofthestudenttoenvironmentandvaluesystemsofthepublicorganizationthroughasupervisedworkexperience.Involvingapplicationofsubstantive knowledgeandanalyticalskillstoorganizationalproblems.Creditwillvarywithnature oftheworkexperience. PA685Master'sSupervisedTeaching.1-3.F,S,Sum.Preq:Master’sstudents. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanningfortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. PA701PoliticsandEthicsofPublicAdministration.3(3-0).F.Freq:Grad. standing.Thelinkageofpublicadministrationtopoliticsoccasionallyandpolicyprocessinlocal,stateandnationalgovernmentandrelationshipofpublicadministratorstothe agency,governmentandpublic.Accountabilityinpublicsector,legalandprofessionalresponsibilitiesofpublicadministrators.ethicalissuesinpublicadministrationandcodes ofethics. PA716SeminarinProgramEvaluation.3(3-0).F.Preq:Grad.standingor Management‘DevelopmentCertificateProg.and6hrs.of500-leve!coursework Combinationofseminarandfieldresearchtechniquestostudyevaluationofpublic programs.Focusonpoliticalandadministrativeproblemsassociatedwithprogramevaluation.Examinationofavailabilityandappropriatenessofvariousquantitativemethodologies.Seminarconceptsappliedthroughevaluativeprojectsconductedfor publicagencies. PA721EnvironmentalAdministration.3(3-0).Alt.S.Preq:Grad.standingor ManagementDevelopmentCertificateFrog.and6hrs.of500—Ievelcoursework.A reviewandinvestigationofmajorenvironmentalmanagementsystemsutilizedin planning.developingandimplementingenvironmentalprograms. PA732CollectiveNegotiationsinthePublicService.3(3—0).Occasionally.Preq:Grad.standingorManagementDevelopmentCertificateFrog.and6hrs.of500-Ievel coursework.Occasionally.Intensiveconsiderationofthebackgroundofcollective negotiationsmovement;analysisofkeypolicyissues,suchasbargainingrightsanduse ofstrikeweapons;frameworkforcollectivenegotiations;scopeandconductof negotiations;impasseresolution;grievanceprocedure. PA761FoundationofPublicAdministration.3(3-0).F.Intellectualfoundationof publicadministrationanditsdevelopmentasadiscipline.Boundariesbetweenpublicadministrationandlargepoliticalprocess,externalpoliticalcontrol,factorsproducing administrativeinfluenceandthebasesofadministrativeethics.



PA762PublicOrganizationTheory.3(30).S,Alt.Yrs.Examinationof fundamentalquestionsguidingorganizationresearchinpublicadministrationwith emphasisonreconcilingdemocracyandorganization.Analysisofclassicalbureaucratic systems.rationalchoice,cognitiveandorganizationaleconomic,andnonlinearandchaos theories. PA763PublicPolicyProcess.3(3—0).F,Alt.YrsExaminationofpublicpolicy processatfederallevelintheUnitedStates.Analysisofconstitutionalfoundationsofthis processandtheroleofgovernmentalinstitutions,politicalculture,parties,interest groups,andpublicopinioninpolicymaking.Casestudiesofpolicymakingand implementationinselectedpolicyareas. PA764BudgetingandFinancialManagement.3(3-0).S,Alt.Yrs.Preq.PA512 orequiv..Examinationofbudgetaryandfinancialmanagementprocessesin governmentalandnonprofitagencies.Budgetaryandfinancialmanagementtheory. practice,andunansweredresearchquestions. PA765QuantitativeResearchinPublicAdministration.3(30).S.Preq‘PA515 orequiv..'ST507orequiv..Reviewofquantitativeprocedurescommonlyappliedin publicadministrationwithemphasisonapplicationsfoundinleadingjournalsinthe discipline.Explorationofdataacquisition,appropriateresearchdesign,selectionof procedures,dataassumptionsofprocedures,andcommonerrorsintheresearchprocess andinstatisticalanalysis. PA766AdvancedResearchMethodology.3(3-0).S.Preq:PA765.Requiredof alldoctoralstudents.Thiscourseisdesignedtopreparedoctoralstudentstoconduct independentresearch,Studentswillpresentaresearchprospectusthatwillserveasthe basisfortheirdissertation. PA770ContemporaryPublicManagement.3(3-0).S,Alt.Yrs.Preq:PA514. Currentpublicmanagementpractices,includingevaluationoftheirunderlyingtheoretical assumptionsandofempiricalevidenceabouttheireffectiveness.Causesofrecentshifts inpublicmanagementtheory;politicalimplicationsofmanagementchoices;privatization intheoryandpractice;managerialuseofperformancemeasurementsystems;customer feedbacksystems;workerincentivestructures. PA780IndependentStudy.1—6.ESSum.Preq.‘Grad.standingorPBS. Independentresearchorreadingsbygraduatestudentsunderdirectsupervisionof individualfacultymembers.Students'workevaluated,basedonreports,papersand exams. PA810SpecialTopicsinPublicAdministration.1-6.F,S,Sum.Preq:Advanced undergradstandingincluding12hrs.inPS,grad.standingorPBSstatus.Detailed investigationofcontemporarytopicsinfieldsofpublicadministration.Topicandmode ofstudydeterminedbyprogramfaculty.
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PA835ReadingsandResearch.IF,S.SumPreq.Grad.standing.Toenable graduatestudentstopursueasubjectofparticularinteresttothembydoingextensive readingsorresearchinthatsubjectunderdirect.individualfacultysupervision. PA850InternshipinPublicAffairs.1-6.F,S.Sum,Preq:Minimum9hrsgraduate work.Exposureofthestudenttoenvironmentandvaluesystemsofthepublic organizationthroughasupervisedworkexperience.Involvingapplicationofsubstantixe knowledgeandanalyticalskillstoorganizationalproblems.Creditwillvarywithnature oftheworkexperience. PA860PublicManagementComputingLab.1(l-0).F,SPreq.Grad.standing Introductiontomanagerialcomputinginthepublicsector.Budgetinganddatabase managementapplicationsincludingtrackingdepartmentalexpenditures.fundbalance calculations,trackingpersonnel,sensitivityanalysis.forecastingandgraphicaldisplayof financialandmanagementreports.Employmentofspreadsheetanddatabasemanagement softwareusedinbudgetingandothermanagementactivities. PA880DirectedStudy. PA885DoctoralSupervisedTeaching.13,FS,Sum,Preq‘Doctoralstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment.observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. PA890DoctoralPreliminaryExamination.[—9.F,S,SumPreq‘Doctoralstudent Forstudentswhoarepreparingforandtakingwrittenand/0roralpreliminaryexams. PA893DoctoralSupervisedResearch.19.FS,SumPreq‘Doctoralstudent InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate faculty. PA895DoctoralDissertationResearch.19,ESSum.Preq:Doctoralstudent. Dissertationresearch, PA899DoctoralDissertationPreparation.1-3F,SSum.Preq:Doctoralstudent. Forstudentswhohavecompletedallcredithour.full-timeenrollment.preliminary examination,andresidencyrequirementsforthedoctoraldegree.andarewritingand defendingtheirdissertations.



PHYSICALEDUCATION PE101FitnessandWellness.1(0-2).F,S,Sum.Benefitsanddevelopmentofa personalfitnessandwellnessprogram;trainingprinciplesandguidelinesforcardio respiratoryactivitiesandweighttraining,fitnessandwellnesscomponentsand misconceptions,nutrition,weightcontrol,stressmanagement,andcontemporaryhealth issues.SatisfiestheFitnessandWellnessonehourrequirementforgraduation. PE102FitnessWalking.[(0-2).F,S,Sum.Benefitsanddevelopmentofapersonal physicalfitnessandwellnessprogram.Knowledge,attitudes,andskillsnecessaryfor participationinalifelongfitnesswalkingprogramasanactivitytoimprovehealthand fitness.Forpeopleofanyage.gender,backgroundandskilllevel.SatisfiestheFitness andWellnessonehourrequirementforgraduation. PE103WaterAerobics.1(0—2).F,S,Sum.Individualundermedicalcaremust havepriorapprovalfromphysicianbeforeregisteringforthecourse.Benefitsand developmentofapersonalphysicalfitnessandwellnessprogram.Individuallypaced waterexerciseprogramdesignedtoincreasecardiovascularendurance,muscular strength,muscularendurance,andflexibility.SatisfiestheFitnessandWellness1hour requirementforgraduation. PE104SwimConditioning.[(0-2).F,S,Sum.Preq:PE215orequivalentskills. Benefitsanddevelopmentofapersonalphysicalfitnessandwellnessprogram.Swim techniquesthatmaximizefitnessgainsandminimizeinjuries.Varietyoftraining methodsincludingalllevelsofintensity.Satisfiesthefitness&wellnessonehour requirementforgraduation. PE105AerobicsandBodyConditioning.[(0-2).F,S,Sum.Benefitsand developmentofapersonalfitnessandwellnessprogram.Exerciseprescription,safety precautions,propercardiorespiratoryexercisetechnique,muscularstrength,muscular endurance,flexibilityandbodycomposition.Lecturesanddiscussionsonnutrition, weightcontrol,andstressmanagement.SatisfiestheFitnessandWellnessonehour requirementforgraduation. PE106Triathlon.1(0-2).F,S.Preq.‘PE221orequivalentskill.Benefitsand developmentofapersonalphysicalfitnessandwellnessprogram.Swim.cycleandrun techniquesthatmaximizefitnessgainsandminimizeinjuries.BicyclesandANSl approvedhelmetsneedtobeprovidedbythestudents.Satisfiesthefitnessandwellness onehourrequirementforgraduation. PE107RunConditioning.1(0~2).F.S.Sum.Benefitsanddevelopmentofa personalfitnessandwellnessprogram.Emphasisonavarietyoftrainingtechniques. includingalllevelsofintensity.SatisfiestheFitnessandWellnessonehourrequirement forgraduation,

PE214BeginningSwimming.1(0-2).F,S,Sum.Swimmingskillsforthenon- swimmerthatareessentialforsurvivalinthewater. PE215AdvancedBeginningSwimming.[(0-2).F,S.Preq:PE214orequivalent skills.ContinuationofBeginningSwimming:developmentofbasicstrokes,learningnew strokes,andsurvivalskills. PE216Soccer.[(0-2).F,S.Sum.Soccerwithemphasisonskillsdevelopment, playingstrategies,andrulesofthegame. PE218AdaptedPhysicalEducation.1(0—2).F,S.Preq:Documentationofmedical restriction,ForstudentswithmedicalproblemswhoareunabletotakeregularPhysical Educationclasses.Designedforstudentswithphysicalormedicalproblems, accommodatingindividualneedsandlimitations.Repeatableuptofoursemesters. PE219Gymnastics.[(0-2).F,S.Fundamentalsofgymnasticsformenandwomen. Coed:tumblingandvaulting;men'sevents:parallelbarsandpommelhorse;women's events:balancebeamandunevenparallelbars.Safetyandspotting. PE221IntermediateSwimming.[(0-2).F,S,Sum.Preq.‘PE214orequivalent skill.Emphasisonfiveswimstrokes:Freestyle(frontcrawl),breaststroke,elementary backstroke,backstroke(backcrawl),sidestroke.Deepwaterskilldevelopment(dives, treads,underwaterswims).Emphasisonincreasedcardiovascularfitness. PE223LifeguardTraining.1(0-2).ES.Preq:PE221orequivalentskills. AdvancedtechniquesofLifeguardTrainingwithAmericanRedCrosscertificationupon completionofcourserequirements.Optionalfeeassessedforcertification. PE224WaterSafetyInstructor.[(0-2).F,S.Preq.‘Currentcertificationin LifeguardTrainingorEmergencyWaterSafety.DesignedtoqualifystudentsforaRed CrossWaterSafetyInstructor'srating.Optionalfeeassessedforcertification PE226SkinandScubaDiving1.2(1—2).F,S,Sum.Preq:PE221orequivalent skills.Basictheoryandskillsrelatedtoskinandscubadiving.Emphasisonequipment, divingmaladies.safetyandphysicalconditioningfordiving.Additionalfeeassessedfor theopenwaterexperienceandcertification. PE227ScubaDivingII.2(0-1).F,S.Preq.‘PE226orbasicscubadiving certification.Scubaskillsdevelopment,firstaid,CPRandopenwaterrescues, PE228SpringboardDiving.[(0-2).F.S.Preq'PE215ordeepwatertreadfor10 minutesandswim3laps(250yds).Developmentofthefundamentalskillsofone-meter springboarddiving,



PE229Skin&ScubaDivingOpenWaterTraining.[(0-2).F,S,Sum.Coreq:PE 226.InstructionandsupervisionintransferofSkinandScubaDivingskillsand knowledgefromthepoolandclassroomtotheopenwaterenvironment.Out—of-class fieldtripsrequired.Additionalfeesrangingbetween$110to$275dependingupondive location. PE230StepAerobics.1(0-2)ESSum.Fitnessthroughuseofbasicinformation. skillsandtechniquesofasafestepaerobicprogram. PE231WaterStepAerobics.[(02).ES,Sum.Preq.PE214orequivalentskills. Anindividually-pacedwaterexerciseprogramdesignedtoincreasecardiovascular endurance.muscularstrengthandendurance.andflexibility.Conductedinchest-deep wateronaquaticsteps. PE232Track&Field.[(0-2).F.Developsknowledge,skillandinterestintrack andfieldevents. PE233Clogging.[(0-2).F,S.Anentryleveldancecoursestressingthe fundamentalsoftraditionalandprecisionclogging.Emphasisonbasicfootmovements, combinationsandindividualfreestyle. PE234CountryandSquareDance.1(0-2).F,S.MountainSquareDance,Western SquareDance,andAmericanCountryDances. PE235BeginningKarate.1(0-2).F,S.IntroductiontotraditionalJapanesekarate: kihon(basicpunching,striking,blocking,andkickingtechniques);kata(formaldrills); yakusokukumite(pre-arrangedsparring);anddemonstrationofji-yu-kumite(controlled freesparring).Karateuniformrequired. PE236AdvancedKarate.1(0-2).F,S,Sum.Preq:PE235orequivalent.Advanced traininginWado-ryuJapaneseKarate.Emphasisoninstructioninadvancedstriking, blocking,andkickingtechniques.ThreeadditionalPinanKatas.Introductionto multiple-steppre—arrangedKumite. PE237WeightTraining.1(0-2).F,S,Sum.Providesessentialknowledgeofthe PrinciplesofMuscularStrengthdevelopmentandanopportunitytoacquireskillina varietyofprogressiveresistanceexercises. PE238Wrestling.1(0-2).F,S.Wrestlingskills,safetyconsiderations,and conditioningfactorsnecessaryformoderatecompetitioninacombativesport-beginning skillsthroughmoreadvancedtechniques PE239SelfDefense.1(0-2).F,S.Basicselfdefenseskillsandtechniques.Skills coveredincludefalls,kicks,punches,andescapes;pluspsychologyofphysicaland sexualassault.Physicalcontactbetweenstudentsandinstructor.
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PE240SocialDance.[(0-2)ESSum.Basicstepsandfundamentalsofleadingand followingintheFoxTrot,Waltz.Cha-Cha.Shag.andoneothercurrentpopulardance form PE242Badminton.[(0-2).RSSum.Skillsdevelopment.strategiesandrulesof singlesanddoublesplay. PE243Bowling.1(02).FS,SumInstructioninballselection.grip.stance. approach.delivery.bowlingetiquette.safetyprecautions.rules.scoring.terminology.and generaltheoryofsparecoverage.Additionalfeeassessed. PE244Fencing.[(02).ES.Developmentofoffensiveanddefensiveskills; emphasisonrules.courtesy.andstrategyofbouting. PE245Golf.[(02).F,S,Sum.Fundamentalsofgolf:grip.stance.alignment. swing.Rulesandetiquetteonthecourse. PE246Handball.[(0—2).ES.Skillsdevelopment.rulesandstrategiesforsingles. cut-throat.anddoublesplayoffourwallhandball PE247RollerSkating.[(0-2).FS.Fundamentalandintermediateskillsofskating: starting,turning,stopping.Emphasisonbalance.coordination,andenduranceskating. PE248Squash.[(02).F,S.Skilldevelopmentandstrategiesofplay.Equipment selection,safety,history,andrules. PE249TennisI.[(0-2).F,S,Sum.Basictennisskillsongrips,footwork.ground strokes,service.Rulesandbasicstrategyforsinglesplay.Introductiontovolleys.lobs, overheads,anddoubles. PE250TennisII.[(0-2).F,S,Sum.Preq.‘PE249orequivalentexperience.Review basictennisskillsongrips,footwork,groundstrokes,andservice.Strokeproduction involvedinmoreaggressive/offensivestyleofplay:approachandvolley,spinserveand kickserve.Emphasisonhalf-volleys.lobs,overheads,andsupplementalshots.Active drillsandpointplaysituationsforaggressivesinglesanddoublesplay PE251TargetArchery.1(0-2).F,S,Sum.Shootingfundamentals.safety.selection, andcareofequipment. PE252DownhillSiding.[(0-2).S.Skillsandtechniquesindownhillskiing. Emphasisonsafetycontrol,andproperequipmentselection.Onslopeinstructionheldat selectedskisiteduringsemesterbreak.Fourclassroomsessionsoncampuspriortotrip. Additionalcosttostudentapproximately$200.00. PE253Orienteering.1(0—2).F,S.Navigatingonfootfromdefinedpointtodefined point,withuseofmapandcompassintheshortestpossibletime.



PE254BeginningEquitation.[(0-2).F,S.Huntseatequitation,careofhorseand tack,andcontrolskillsatthewalk,trotandcanter.Meetsoffcampusonceaweek. Additionalfeeassessed. PE255BasicCanoeing.1(0—2).F,S.Preq:Preq:PE214orequivalentskills. Instructionandexperienceinflatwatercanoeskills;emphasizingpaddlingskills,safety, flatandmovingwatertraveltechniquesandproperequipmentselection.Planand participateinarequiredweekendfieldtripcostingapproximately$25. PE256Racquetball.[(0—2).F.S.Sum.Skilldevelopment,strategiesandrulesof singles,doublesandcutthroatplay. PE257Backpacking.[(0-2).RS.Designedforstudentswithlittleorno backpackingexperience.Safeandenvironmentally—soundcampingpractices. Equipment/Clothing,firstaidandsafetymanagementagencies,landnavigation,andtrip planning.Twoweekendfieldtripsrequired. PE258BasicRockClimbing.[(0-2).F,S.Sum.Instructionanddirectexperience forthebeginningrockclimber.EmphasrsonsaferopesystemsforbelayingandbaSic movementonrock. PE259IntermediateRockClimbing.1(0-2)F.S.Preq.PE258’Developmentof intermediaterockclimbingskillsandpracticesincluding:climbingsafety,belaying techniques.anchorsystems,partnerandself-rescue.rappellingandascendingtechniques. minimalimpactclimbing.andclimbinghazards. PE260IntermediateEquitation.1(0-2).ES.Preq:BeginningEquitationor equivalent.Advancedtechniques,theoriesandperformanceinequitation.Additionalfec assessed PE261Basketball.[(0—2).ES.Offensneanddefensiveskillsdevelopmentand systemsofteamwork.Coverageofstrategies,historyandrulesofthesport. PE262IntroductiontoWhitewaterCanoeing.[(0—2).F,S.Preq.PE255or equivalent;abilitytopassswimtest.Instructionanddirectexperienceinfundamental whitewatercanoeingskills.Basicpaddlingstrokesandmaneuversforuseonwhitewater, riversafety,basicriverrescue,equipmentselectionandcare,andenvironmentalethics. Additionalfeeassessed. PE263TapDance.1(0-2).ES.Entryleveldancecoursestressingfundamental movementsoftap.Emphasisonfoundationskillmovements,rhythmicexercises,andthe relationshipofmovementtomusic.
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PE(DAN)264Ballet.1(0—2).F,S.Beginninglevelballettechniquecourse. Fundamentalballetconceptsandvocabularyintroducedthroughbarreandcenter exercisesandcombinations. PE265 sofiball.

Softball.[(0-2)-F,S,Sum.Basicskills,rules,andstrategiesforplaying

PE266UltimateFrisbee.1(0-2).F,S.Emphasisonskilldevelopment,aerobic fitnessandspiritofcompetition.Includesflightdynamics,variousthrowingandcatchingtechniques,offensiveskills,defensiveskills,equipment,strategies,andrulesofthegame. PE267FlagFootball.1(0-2).F,S.Anintroductiontotheskills,history,rulesand strategyofflagfootball. PE268AdvancedClogging.1(0-2).ES.Preq:PE233orequivalent.ExperienceinadvancedAppalachiancloggingtechniques. PE269Volleyball1.1(0-2).F,SSum.Volleyballfundamentals:setting,passing, serving.spiking,courtmovement,andgamestrategy. PE270VolleyballII.1(0-2).F,S.Preq:PE269orequivalent.Advanced techniques,theoriesandstrategiesofvolleyball. PE271VarsitySports.1(0-2).F,S.Freq.1hr.ofP.E.credit.Forstudentathletes onateamsponsoredbytheAthleticDepartmentforonehourofPhysicalEducation.For studentsonateamsponsoredbytheAthleticDepartment.Coursenotrepeatable. PE273JazzDance.[(0—2).ES.Beginningleveljazzdancetechniquecourse coveringbasicjazzskillsinwarm-upexercises,combinations,andcomposrtions. Concentrationonlearningandperformingcombinationsinjazzstyles. PE(DAN)274ModernDanceI.1(0—2).F.S.Introductionofmovementanddance conceptsandtechniquesthroughtheoryandanalysis,improvisationandcomposition, structureddanceexercisescombinations. PE(DAN)275ModernDanceII.1(0-2).F,S.Preq:PE/DAN274(orpermissianofinstructor).ContinuationofModernDance1.Emphasisondesignofbodyinspace, movementqualitiesandmusicalitythroughstructuredtechnicalexercisesand combinations. PE276WhitewaterRafting.[(0-2).F,S,Sum.Preq.‘Passswimtest.Whitewater raftingskillsandpracticesemphasizingsaferivertravel,minimalimpactrivercamping techniques,andtripplanning.Additionalfeeassessed.



PE277MountainBiking.1(0-2).F,S,Sum.Bikehandling,minimalimpacttrail ridingskills,safety,fitness,basicmaintenanceandrepair,andequipmentselection. Studentsprovidetheirownbike,helmet,protectiveequipment,andclothing. PE282AdvancedAerobicsandLeadership.1(0—2).F,S.Preq:PE231orPE230. Safeandeffectivehigh—lowimpactaerobicsprogramwithemphasisonstudent choreographyandleadership,developmentofindividualexerciseprescription,and relatedhealthtopics PE283Mountaineering.[(0-1).S.Preq:PE258orequivalentskills.Instruction andexperienceinalpineclimbingskillsemphasizingsnowandicetravel,safety,land navigation,winterhazardevaluation.minimalimpactcampingskills,andequipment selection.Threefull-dayclassroomsessionsbeforethetriprequired.Planningand participatinginatwelve-dayfieldtriprequired.Approximatecostof$190willbe assessed. PE295SpecialTopicsinPhysicalEducation.[(0-2).F,S.Examinationofselected topicsofphysicaleducation. PHYSICALEDUCATION—COACHING PEC201CoachingBaseball/Softball.2(2—0).S.Theories,techniques,and strategiesofcoachingbaseball/softball. PEC202CoachingBasketball.2(2-0).F.Theories,techniques,andstrategiesof coachingbasketball. PEC203CoachingFootball.2(2-0).F.Theories,techniques,andstrategiesof coachingfootball. PEC204 golf.

CoachingGolf.2(2-0).S.Theories,techniques,andstrategiesofcoaching

PEC205 coachingsoccer.

CoachingSoccer.2(2—0).F.Theories,techniques,andstrategiesof

PEC206CoachingSwimmingandDiving.2(2-0).S.Theories,techniquesand strategiesofcoachingswimminganddiving. PEC207 coachingtennis.

CoachingTennis.2(2-0).S.Theories,techniques,andstrategiesof

PEC208CoachingTrack&Field/Cross-Country.2(2-0).S.Theories,techniques, andstrategiesofcoachingtrackandfieldandcross-country.
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PEC209CoachingVolleyball.2(2-0).F.Theories,techniques,andstrategiesof coachingvolleyball. PEC211StrengthTrainingandConditioning.2(1-2).F.SThiscoursedoesnot constitutecredittowardmeetingtheminimumuniversityPhysicalEducation requirements.Knowledgeandskillsnecessaryfordesigningandimplementingstrength andconditioningprograms. PEC301CoachingPracticum.[(0—4).F,S.Preq.15hoursofPE.Aseven-week practicalcoachingexperienceinajuniorhighschoolorhighschoolsetting.Specific placementwilldependuponthevariousplayingseasonsforthesportsinvolved. PEC381AthleticTraining.3(21).F,S,SumPreq.PEH2800rPEH281or CPR/FirstaidCertification.Incidence,causes,preventionandtreatmentofsports-related injuries.Conditioningforsports,injuryrecognitionandevaluation.tapingtechniques. firstaidcare,treatmentandreconditioning. PEC477 credittowardmeetingPhysicalEducationrequirements conceptsessentialtothepreparationofcoaches.

CoachingConcepts.3(2-1),F,SSumThiscoursedoesnotconstitute

Practicalandtheoretical

PEC478PrinciplesofSportsScience..F,SSumBasicprinciplesofhuman anatomy.physiology.andbiomechanicsandtheirrelationshiptoathleticcoaching. PEC479SportManagement.3(3-0).F,S.SumPlanning.organizing.leading.and evaluatingwithinasportcontext;fundamentalsofaccounting,budgeting.economics. marketing,strategicplanning.ethics,andtheiruseinsportsettings:techniquesof personnel,facility,andsportingeventmanagement. PHYSICALEDUCATION—FITNESS PEF303FitnessPracticum.[(2-0).F.S.Preq:PermissionofInstructor.This coursedoesnotconstitutecredittowardmeetingthephysicaleducationrequirement.A 10weekpracticalfitnessspecialistexperienceinafitnessspecificsettingwithinthe trianglearea. PEF334PrinciplesofExerciseProgramming.3(3-0),F,S,Sum.Preq~PEC478. ThiscoursedoesnotconstitutecredittowardmeetingthePhysicalEducation requirement.Fundamentalsandscientificprinciplesnecessarytoplan.design. implement,andevaluateindividualexerciseprograms.



PHYSICALEDUCATION—HEALTHSTUDIES PEH212Alcohol,DrugsandTobacco.2(2-0).F,S.Overviewofphysiologicaland psychosocialaspectsofduguseandabuseinmodernsociety,Emphasisplacedon practicalapplicationofcoursematerialtopromotehealthylifestylechanges.Trendsin drugeducation/prevention/treatmentexplored. PEH213HumanSexuality.2(2-0).F,S,Sum.Physiologicalandpsychosocial aspectsofhumansexuality.Emphasisplacedonhealth-relatedtopicsofbirthcontrol. pregnancy.childbirth,abortionandsexually—transmitteddiseases.Conceptsofgender acquisition,sexualvalues,andsexualmoralitydiscussedasrelatedtothepromotionof healthylifestyleswithincontemporaryAmericanculture. PEH280RespondingtoEmergencies.2(2v0).F.S,Sum.Doesnotsatisfithe physicaleducationrequirement.Informationnecessarytoevaluatevitalsignsandbodily functionsasrelatedtoemergencyresponse;trainingtoevaluateandreactcorrectlyto mostemergencysituationswhichmightarise,andtoperformtemporarymedicalcareand thefollow-upactionasindicated.Optionalfeeassessedforcertification. PEH281FirstResponder.3(2—1).F.S,Sum.Knowledgeandskillsnecessaryto respondappropriatelyinanemergency.AdvancedskillsinfirstaidandCPR(adult, child,andinfant.pocketmasksandoxygenuse)fulfillsrequirementsforFirstResponder (dependingonlocalprotocol). PEH285PersonalHealth.2(2-0}.F,S.Thiscoursedoesnotconstitutecredit towardmeetingthePhysicalEducationGERrequirement.Behaviorchange,wellness, stressmanagement.cardiovasculardiseases.alcoholandtobaccouse,cancer,infectious diseases,arthritis.humansexualresponse,sexualassault,contraception,andsexually transmitteddiseases. PEH286Nutrition,ExerciseandWeightControl.2(1—2).ES.Constitutescredit towardmeetingonePEhouroftheFitness&Wellnessrequirementifapprovedby instructor.Studentmustsupplynecessarymedicalrequest.Weightcontroland managementprogramemphasizingnutritionalrequirementsforhealthylifestyles; appropriateeatinghabitsandexerciseprescription.Individuallifestylechangesstressed alongwithweightlossorgainwhereindicated, PEH287StressManagement.2(2—0).F,S.Thiscoursedoesnotconstitutecredit towardmeetingthePhysicalEducationGERrequirement.Impactofstressuponthe psychologicalandphysiologicalfunctionofthebody.Explorationandinteractionwith stressmanagementtechniques.
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PHYSICALEDUCATIONOUTDOORS PEO(PRT)214IntroductiontoAdventureEducation.2(2-0).F.Topicsrelated toadventureeducation:historyandphilosophy,socialpsychologyofadventure,theories andconcepts,benefits,wildernessandurbansettings,staffandclientele,trendsand issues,researchandevaluation,andmodelprograms. PEO(PRT)215PrinciplesandPracticesofOutdoorLeadership.2(2-0).S. Principlesandpracticesofleadershipinadventureeducation/recreationprograms. Topics:groupmanagement,tripplanning,staffing,groupdynamics,healthandsafety issues,riskmanagement,selectedoutdooractivities,andotherrelevanttopics. PEO216BackcountrySkillsandTechniques.2(2—0).Sum.Skillsforbackcountry travelandcamping.Techniquesforplanning,organizingandleadingbackcountrytrips. Coursewillbeconductedbetweenspringandsummersession.Toincludean8day outing.Approximatecosttostudent:$150.00. PEO217ChallengeCourseProgramming.2(1-2).F,S.Participantslearnabout ropesandgroupinitiativecourses;varietyofadventureactivitiesincludingNewGames, initiativesandhighandlowropescourseevents.Safetyandriskmanagementissuesand facilitiationtechniquespresentedanddiscussed. PEO302PracticumExperienceinOutdoorPrograms.2(0-4).F,S,Sum.Preq: PEO214,PEO215,PEO216,PEH280orequivalent.Short—term,supervised opportunityforstudentstoparticipateinleadinganoutdooractivitycourseorprogram. Integrationofacademicpreparationwithitsapplicationinafieldsetting. PHYSICALEDUCATION-SPORTS PES291OfficiatingBasketball.[(1-0).S.Rules,interpretations,signalsand mechanicsofofficiatingbasketball.Out—of-classofficiatingrequired. PHILOSOPHY PHI205ProblemsandTypesofPhilosophy.3(3-0).Introductiontoselected problemsofenduringphilosophicalimportance.includingsuchtopicsasthenatureof morality,knowledge,humanfreedom,andtheexistenceofGod.Contentvarieswith differentsections,



PHI250PracticalReasoning.3(3—0).Analysisandcriticismofbothdeductiveand inductiveargument.Deductionvalidityandsoundnessindeductivearguments:definition andtheclarificationofmeaning;disproofbycounter—example;commonfallacies. Inductivearguments:pollsandsamples;correlationsandcausalconnection.Conceptual andempiricaltheoriesandhypotheses.Argumentsdiscussedwithaminimumof formalization. PHI275Ethics.3(3-0).Examinationoftraditionalquestionsofphilosophicalethics: Whataretheprinciplesofmoralconduct?Whatsortoflifeisworthyofahumanbeing? Includesbothclassicandcontemporaryliterature. PHI298SpecialTopicsinPhilosophy.3(3—0).Selectedstudiesinphilosophythat donotappearregularlyinthecurriculum.Topicswillbeannouncedforeachsemesterin whichthecourseisoffered. PHI300AncientandMedievalPhilosophy.3(3-0).Westernphilosophyofthe ancientworldandMiddleAges.withspecialemphasisonPlatoandAristotle. PHI301EarlyModernPhilosophy.3(3-0).Westernphilosophyofthe17thand 18thcenturies,includingsuchphilosophersasDescartes,Hobbes,Leibniz,Locke. Berkeley,Hume,andKant. PHI305PhilosophyofReligion.3(3-0).TheexistenceandnatureofGod,including suchtopicsastraditionalproofsofGod,skepticalchallengestoreligiousbelief.miracles, theproblemofevil,faithandreason.andreligiousexperience. PH]306PhilosophyofArt.3(3-0).Preq:OnephilosophycourseotherthanLOG orLOG335;oronecourseinvisualandperformingarts.Analysisoftheconceptsand theoriesencounteredindiscussionofartinsuchawayastoilluminatethenatureof worksofart.estheticexperiences,andartcriticism. PHI309ContemporaryPoliticalPhilosophy.3(3—0).Preq:Onephilosophycourse orPS361.Currenttheoriesaboutbasicconceptsinpoliticalphilosophy,suchasliberty, equality.justice,naturalrights.anddemocracy.withspecialattentiontodisputes concerningthenatureofajustsocialorder. PHI311PhilosophicalIssuesinMedicalEthics.3(3-0).Preq:Oneofthe following:PH]275,309,312,313,321,322,or325.Suchissuesasthemoralityof abortion,suicide,andeuthanasia;themeaningandfunctionoftheconceptsofhealth. illness,anddeath;psychologicalintervention;paternalisminmedicine;consentand medicalexperimentation;andtheallocationofscarcemedicalresources.Considerationof individualrightsandfairness.Emphasisonconceptualclarityandtheassessmentof moralprinciples.
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PHI312PhilosophyofLaw.3(3-0).F.Fundamentallegalissuessuchaswhat constitutesalaworlegalsystem.Justificationsoflegalinterferencewithindividual liberty.Philosophicallegalissuesillustratedbyspecificlegalcases. PH]313EthicalProblemsintheLaw.3(3-0).Preq:PH]275or321.Explores usesofthelegalsystem,includingsuchtopicsasthedeathpenalty.pleabargaining, legalizingeuthanasia,censorship,GoodSamaritanlaws,theinsanitydefense.civil disobedience,preferentialtreatment. PHI314IssuesinBusinessEthics.3(3-0).Ananalysisandevaluationofmajor issuesinbusinessethics.Topicsincludethesocialresponsibilityofbusiness;social justiceandfreeenterprise:therightsanddutiesofemployers.employees,manufacturers. andconsumers;dutiestotheenvironment.theworld'spoor.futuregenerations.andthe victimsofpastinjustices;themoralstatusofthecorporation:andtheethicsof advertising. PHI321ContemporaryMoralIssues.3(30)Philosophicalanalysisandtheory appliedtoabroadrangeofcontemporarymoralissues,includingeuthanasia.suicide. capitalpunishment.abortion.war.faminerelief.andenvironmentalconcerns. PHI322PhilosophicalIssuesinEnvironmentalEthics.3(3—0/.Preq,Oneofthe following:PH]275,309.3]],312.313.321,or3.75.Argumentsandprinciples surroundingmoralquestionsabouttheenvironment:whethernon-humanshavemoral standing;dutiestofuturegenerations;policyregardingpopulation.commonresources. pollution;preservingbiodiversity.forests;propertyrights;efficiencyandequrt) considerations;decision-makingassociatedwithglobalrisk—taking.e.g..global“arming. PHI325TheoriesofHumanNature.3(3-0).Philosophicalandscientifictheories ofhumannature.withspecialattentionto“nature/nurture"controversies.Detailed treatmentofoneoftwocontemporaryissues.suchasIQ.sociobiology.gender differences,orabortion.inwhichthequestion“whatisahumanbeing?"playsacentral role. PHI330Metaphysics.3(3-0)Preq:LOG20/or335.Metaphysicalproblems: distinctionbetweenappearanceandreality.natureofspaceandtime.freewilland determinism.mindandbody.natureofidentity. PHI331PhilosophyofLanguage.3(3-0).Preq:LOG201or335,Introductionto traditionalandmodernaccountsoftherelationsbemeenlanguageandreality.thenature oftruth,problemsofintentionalityandpropositionalattitudes. PHI332PhilosophyofPsychology.3(3—0).Preq:LOG201or335.Problemsand controversiesthatoverlaptheboundarybetweenphilosophyandpsychology:the mind/bodyproblem.behaviorismvs.cognitivism.theprospectsforartificialintelligence. andlanguageandthequestionsofinnateknowledge.



PHI333TheoryofKnowledge.3(3—0).Preq:LOG201orLOG335.Analysisof suchcentralconceptsasknowledge,belief,andtruth.andtheinvestigationofthe principlesbywhichclaimstoknowledgemaybejustified. PHI340PhilosophyofScience.3(3-0).F,S,Sum.Natureofsciencehighlightedby differencesbetweenscienceandpseudoscience.relationshipsbetweenscienceand religion.androlesofpurpose-directed(teleologicalexplanation)andcausalexplanation inphysicallifeandsocialsciences. PHI(PSY)425IntroductiontoCognitiveScience.3(3—0).Preq.‘Oneupper-level courseineitherPHI,PSY,CSCorLinguistics.CreditcannotbegivenforbothPHI/PSY 425andPHI/PSY525.Philosophicalfoundationsandempiricalfundamentalsof cognitivescience,aninterdisciplinaryapproachtohumancognition.Topicsinclude:the computationalmodelofmind,mentalrepresentation,cognitivearchitecture,the acquisitionanduseoflanguage. PHI440TheScientificMethod.3(3-0).S.Preq:Oneupper-levelcoursein philosophy.CreditcannotbegivenforbothPH]440andPHI540.Detailedexamination ofcoreissuesinthephilosophyofscience:theconfirmationofscientifictheories, falsification,projectibility,thenatureofscientificexplanation,lawsofnature,and causation. PHI494WritinginEthics.[(1-2).Preq.’LOG201or335,andoneother philosophycoursenotPHI250.Coreq:OneofPH1275,298,306,309,311,313,321, 322,325,or498.Asubstantialpaperinethics,assignedbytheinstructorofthe corequisite. PHI495WritinginHistoryofPhilosophy.1(1-2).F,S.Preq:IOG201or335,and oneotherphilosophycoursenot=PH]250.Coreq:OneofPH]298,300,301or498.A substantialpaperinhistoryofphilosophy,assignedbytheinstructorofthecorequisite. PHI496WritinginContemporaryPhilosophy.[(1-2).Preq.‘LOG201or335, andoneotherphilosophycoursenotPH]250.Coreq.‘OneofPHI298,305,306,325, 330,331,332,333,340,425,498.Asubstantialpaperincontemporaryphilosophy, assignedbytheinstructorofthecorequisite. PHI497WritingandResearchSeminarinPhilosophy.3(3—0).Preq:OneofPHI 494,495,496.Coreq:AnotherPHI494,495.496.Philosophymajorsonly.Students stronglyencouragedtotakeseminarinjunioryear.Intensivetraininginwritingand researchinphilosophy.Topicchosenbyinstructor.Requiresatleastoneoralpresentation andonesubstantialpaper.inadditiontootherwritingassignments. PHI498SpecialTopicsinPhilosophy.[-6.Preq:SitcreditsinPHI.Detailed investigationofselectedtopicsinphilosophy.Topicsdeterminedbyfacultymembersin consultationwithheadofthedepartment.Coursemaybeusedforindividualizedstudy.
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PHI(PSY)525IntroductiontoCognitiveScience.3(3-0).F.Preq:Grad. standingorConsentofInstructor.CreditforbothPH1(PSY)425andPHI(PSY)525is notallowedPhilosophicalfoundationsandempiricalfundamentalsofcognitivescience, aninterdisciplinaryapproachtohumancognition.Thecomputationalmodelofmind, mentalrepresentation,cognitivearchitecture,theacquisitionanduseoflanguage. PHI540TheScientificMethod.3(3-0).S.Preq.‘Graduatestandingorpermission ofinstructor.CreditcannotbegivenforbothPHI440andPHI540.Detailed examinationofcoreissuesinphilosophyofscience:confirmationofscientifictheories, falsification,projectibility,natureofscientificexplanation,lawsofnature,andcausation. PHI598SpecialTopicsinPhilosophy.3(3-0).F,S. PHI635AdvancedIndependentStudyinPhilosophy.1-6.F,S.Independentstudy ofadvancedtopicinphilosophyundersupervisionofafacultymember. PHI798AdvancedTopicsinPhilosophy.3(3-0).Preq:Musthavegrad.standing. Detailedinvestigationofselectedadvancedtopicsinphilosophy.Topicsdeterminedby facultymembersinconsultationwithheadofdepartment. PHYSIOLOGY PHY(ZO)503GeneralPhysiologyI.3(3—0).F.Preq:Sr.orgrad.standing,"the followingcoursesarerecommended:Z042]orequivalent,BCH451orequivalent,ayr. ofphysics.Discussionofgeneralprinciplesofhomeostasis,emphasizingimportanceof integrativeaction.Followingsystemsstudied:muscular,cardiovascularandnervous systems. PHY(ZO)504GeneralPhysiologyII.3(3-0).S.Preq.‘PHY(ZO)503.Discussion ofgeneralprinciplesofhomeostasis,emphasizingimportanceofintegrativeaction. Followingsystemsstudied:alimentary,renal,respiratoryandendocrinesystems. PHY(ZO)513ComparativePhysiology.3(3-0).F.Oddyrs.Preq.’20421or ConsentofInstructor.Comparativestudyoftheorgansystemsofvertebratesand physiologicalprocessesinvolvedinmaintaininghomeostaticstate.Variouscompensatory mechanismsemployedduringenvironmentalstressincluded. PHY(P0,20)524ComparativeEndocrinology.4(3-3).S.Preq:20421or equivalent.Basicconceptsofendocrinology.includingfunctionsofmajorendocrine glandsinvolvedinprocessesofgrowth,metabolismandreproduction. PHY595SpecialTopicsinPhysiology. PHY601PhysiologySeminar.[(1—0).F,S.Preq:Grad.standing.



PHY(ANS,CBS,Z0)602SeminarInBiologyofReproduction.2(2—0).S.Preq: ANS(PH}’)702orConsentofInstructor.Currenttopicsinanimalreproductionpresented byreproductivephysiologistsfromvariousResearchTriangleinstitutions.Student presentationsofresearchprojectsorlibraryprojectsinareaofanimalreproduction. PHY610SpecialTopicsinPhysiology.[—4.F.S.Sum.Preq:Grad.standing. PHY620SpecialProblemsinPhysiology.FS.Sum.Preq:Grad.standing, ConsentofInstructor.CreditsArranged PHY685Master'sSupervisedTeaching.[-3F,S.Sum.Preq:Master’sstudents. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. PHY690Master'sExamination.16.S.Preq.‘Master'sstudent.Forstudentsinnon thesismaster'sprogramswhohavecompletedallotherrequirementsofthedegreeexcept preparingforandtakingthefinalmaster'sexam. PHY693Master'sSupervisedResearch.1-9.F,S,Sum.Preq:Master’sStudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. PHY695 Research

Master'sThesisResearch.1-9.F,S.Sum.Preq:Master'sStudent.Thesis

PHY699Master'sThesisPreparation.[-3.RS.Preq:Master’sStudent.For studentswhohavecompletedallcredithourrequirementsandfull-timeenrollmentfor themaster'sdegreeandarewritinganddefendingtheirthesis. PHY(ANS)702ReproductivePhysiologyofMammals.3(3-0).F.Preq.‘20421. Surveyofreproductivestrategiesamongvertebrates;in-depthcoverageofmammalian reproductivephysiology;gametogenesis,fertilization.embryonicandfetaldevelopment. parturition,puberty,neuroendrocrinecontrolmechanismsinmaleandfemalemammals. PHY(CBS,IMM,MB,PO)756Immunogenetics.3(22).FAlt.yrs..Preq:MB 501CorMB751orConsentofInstructor.Basicconceptsoftheimmunesystem.Genetic basisoftheimmuneresponseincludingimmunoglobulingenetics.major histocompatibilitycomplexesandtheirroleintheimmuneresponse,themolecularbasis oftheimmunesystemandeffectormechanisms. PHY(ANS,CBS,NTR)764ComparativePhysiologyoftheDigestiveSystem. 3(3-0).EveryYr.Preq:Courseingeneralorcomparativephysiology.Coreq:Consentof Instructor.Discussionofmajorfunctionsofvertebratedigestivesystemsandstructural andfunctionaladaptationstodiet,environmentandothercharacteristicsoftheanimals.
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PHY(ANS)780MammalianEndocrinology.3(3—0).S,Alt.Sum.Preq'BCH451, 20421.Mammalianendocrinesystemwithemphasisonontogenyandanatomyofkey organs;synthesisandactionofhormones.Roleofhormonesinregulationof physiologicalprocessessuchasmetabolism.exocrinefunction,digestion.ionbalance. behavior.lactation.growthandreproduction. PHY795SpecialTopicsinPhysiology.F,S. PHY801PhysiologySeminar.[(10),F,S,Sum.Preq'Gradstanding. PHY(ANS,CBS,Z0)802SeminarinBiologyofReproduction.2(20).SPreq. ANS(PH)9702orConsentoflnstructor.Currenttopicsinanimalreproductionpresented byreproductivephysiologistsfromvariousResearchTriangleinstitutions.Student presentationsofresearchprojectsorlibraryprojectsinareaofanimalreproduction. PHY810SpeicalTopicsinPhysiology.[—4.F,SSum.Preq,Gradstanding. PHY820SpecialProblemsinPhysiology.F,SPreq.Grad.standing,Consentof Instructor.CreditsArranged PHY885DoctoralSupervisedTeaching.[-3.F,S,Sum.Preq'DoctoralStudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplaningfor theteachingassignment,observeandprovidefeedbacktothestudentduringtheteaching assignment,andevaluatethestudentuponcompletionoftheassignment. PHY890DoctoralPreliminaryExamination.1-9.F,S,Sum.Preq:Doctoral Student.Forstudentswhoarepreparingforandtakingwrittenand/ororalpreliminary exams. PHY893DoctoralSupervisedResearch.[-9.F.S.Sum.Preq:DoctoralStudent InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. PHY895DoctoralDissertationResearch.[-9.F,S,Sum.Preq.DoctoralStudent. DissertationResearch PHY899DoctoralDissertationPreparation.[-3.F.S,SumPreq.’Doctoral Student.Forstudentswhohavecompletedallcredithourrequirements.full-time enrollment,preliminaryexamination,andresidencyrequirementsforthedoctoraldegree. andarewritinganddefendingtheirdissertations.



PHYSICALANDMATHEMATICALSCIENCES PMS100PerspectivesonLearning.1(1-1).F.UndergraduatesinCollegeof PhysicalandMathematicalSciences.Thecampuscomputingandinformation environment;levelsoflearning;recognitionandapplicationofgoodreasoning;academic andcareerresourcesandopportunities. PMS295SpecialTopicsinPhysicalandMathematicalSciences.1-3.F,S,Sum. Preq:ConsentofAssociateDean.Specialtopicsinphysicalandmathematicalsciencesat theearlyundergraduatelevel.Availableasdirectedindividualorgroupstudy. POULTRYSCIENCE PO201PoultryScienceandProduction.4(3—3).ES.Preq.‘B10125.Fundamental principlesofbroiler,turkeyandeggproductionincludingpoultryphysiology,breeding, incubation,housing,nutrition,diseasecontrol,managementandmarketing. PO290PoultrySeminar.1(1-0).F.Preq.‘Sophomorestanding.Explorationof topicsrelatedwithcurrentandfuturepotentialtoinfluencethepoultryindustry.Guest lecturesfromindustryrepresentativeswillinclude:verticallyintegratedpoultry production,primarybreeders,marketing.animalhealth,veterinarymedicineasitrelates topoultry,alliedequipmentmanufacturers,andmanagementofpoultrycompanies. Specialemphasisonsummerinternshipsandcareerservices. PO301EvaluationofLivePoultry.2(1-3).S.Preq:PO201.Experiencein evaluatinglivepoultryforproductionandbreederstockpotential.Emphasison techniquesandcriteriausedinselectingpoultryforuseincommercialproductionunits. P0(ANS,FS)322MuscleFoodsandEggs.3(2-3).F.Preq:BIO125.Processing andpreservingfreshpoultry,redmeats.seafood.andeggs.Ante-andpost-mortem eventsastheyaffectquality.yield,andcompositionalcharacteristicsofmusclefoods. Principlesandproceduresinvolvedintheproductionofprocessedmeatitems. PO351GradingandEvaluationofPoultryProducts.2(1—2).F.Preq.P0201. Principlesofgradingandevaluationofpoultryproductssuchasdressedbroilers.turkeys, shelleggs.candiedeggsandbroken-outeggsaccordingtoUSDAguidelines. PO405AvianPhysiology.4(3-3).F.Preq'CH220.Principlesofavianphysiology integratingphysiologicalfunctionsandanatomicalstructuresoforgansandorgan systems.Practicalproblemsassociatedwithpoultryproduction.Theimportanceof maximizinggrowthandproductivityviaexploitationofenvironmentalinfluenceson physiologicalsystems.
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PO410ProductionandManagementofGameBirdsinConfinement.3(2-3). Preq:P0201.Managementprinciplesassociatedwiththesuccessfulpropagationand rearingofgamebirds,ornamentalbirdsandwaterfowlinconfinement.Housingandpen requirements,nutrition,diseasecontrolandregulatoryissuesincluded. PO(ANS,NTR)415ComparativeNutrition.3(3—0).F.Preq:CH220or221and 223.Principlesofnutrition,includingtheclassificationofnutrientsandthenutrient requirementsofandmetabolismbydifferentspeciesforhealth,growth,maintenanceand productivefunctions. PO420TurkeyProduction.2(1-2).S.Preq:P0201.Principlesandcurrent practicesofturkeyproduction. P0421CommercialEggProduction.2(1—2).F,S.Preq:P0201.Principlesand currentpracticesofcommercialeggproduction. PO422IncubationandHatcheryManagement.2(1-2).F.Preq.‘P0201. Principlesandcurrentpracticesofhatchingeggproduction,incubation,andhatchery management,beginningwiththeplacementofbroilerbreederchicksonthebreederfarm andendingwiththeplacementofchicksatthebroodingfacility. PO423BroilerProduction.2(1-2).FPreq:P0201.Principlesandcurrent practicesofbroilerproduction;encompassingnutrition,management,poultryhealthand relatedarea.. PO(ANS)425FeedMillManagementandFeedFormulation.3(2-3).S.Preq.‘ P0(ANS,NTR)415orANS230;CH220or221.Feedmillmanagement,feedingredient purchasing.inventory,storage.andqualityevaluation,computerizedfeedformulation. feedingprogramsforpoultryandswine,feedmilldesign,equipment,maintenance, operation,safety,stateandfederalregulationspertainingtofeedmanufacture. P0430PoultryBreeding.3(2-2).S.Preq.‘PO201.Applicationofreproductive andgeneticprinciplestothereproductionofpoultrybreedingstocks. PO492ExternalLearningExperience.1—6.F.S.Preq.‘Sophomorestanding.A learningexperienceinagricultureandlifescienceswithinanacademicframeworkthat utilizesfacilitiesandresourceswhichareexternaltothecampus.Contactand arrangementswithprospectiveemployersmustbeinitiatedbystudentandapprovedbya facultyadviser,theprospectiveemployer,thedepartmentalteachingcoordinatorandthe academicdeanpriortotheexperience.



PO493SpecialProblemsinPoultryScience.1-6.F,S.Preq:Sophomorestanding. Alearningexperienceinagricultureandlifescienceswithinanacademicfiameworkthat utilizescampusfacilitiesandresources.Contactandarrangementswithprospective employersmustbeinitiatedbystudentandapprovedbyafacultyadviser,theprospective employer,thedepartmentalteachingcoordinatorandtheacademicdeanpriortothe experience. PO495SpecialTopicsinPoultryScience.1-3.F,S,Sum.Offeredasneededto presentmaterialsnotnormallyavailableinregularcourseofferingsorforofferingofnew coursesonatrialbasis. PO505PhysiologicalAspectsofPoultryManagement.3(3-0).S.Preq:P0201, P0405orgrad.standing.Applicationofphysiologicalprinciplestomodernpoultry management.Poultryphysiologyrelatedtomanagementtopicsincludingnutrition, housing,ventilation,disease,heatstressandlightingprograms. P0(PHY,Z0)524ComparativeEndocrinology.4(3-3).S.Preq:20421or equivalent.Basicconceptsofendocrinology,includingfunctionsofmajorendocrine glandsinvolvedinprocessesofgrowth.metabolismandreproduction. P0601Seminar.1(1—0).F,S,Sum.Preparationforresearch,researchperspectives, risingconcernsinpoultryproduction,orientationforgraduatestudiesinpoultryscience. RequiredofallgraduatestudentsintheDepartmentofPoultryScience. PO620SpecialProblems.1—6.FS,Sum.Preq:Gradstanding.Specificproblems ofstudyassignedinvariousphasesofpoultryscience. P0685Master'sSupervisedTeaching.1-3.F,S.Sum.Preq,Master’sstudents Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. PO690Master'sExamination.1—6.F,S.Freq:Master’sstudent.Forstudentsin nonthesismaster‘sprogramswhohavecompletedallotherrequirementsofthedegree exceptpreparingforandtakingthefinalmaster'sexam. PO693Master'sSupervisedResearch.1-9.F,S,Sum.Preq:Master’sStudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. P0695 Research

Master'sThesisResearch.1—9.F,S,Sum.PreqMaster’sStudent.Thesis

PO699Master'sThesisPreparation.1-3.F,S.Preq.‘Master’sStudent.For studentswhohavecompletedallcredithourrequirementsandfull-timeenrollmentfor themaster‘sdegreeandarewritinganddefendingtheirthesis.
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PO702BiotechniquesinAvianBiology.4(1-8).SAltYrs(Odd).Preq:BCH552 orBIT810.orBCH553andConsentofInstructor.Applicationstoaviansystemof cellularandmoleculartechniquesincludingembryostaging,invitroandinovoembryo culture,geneticanalysis,sexdetermination,aviancellcultureandchimerasin transgenesisanddevelopmentalbiology. P0705PhysiologicalAspectsofPoultryManagement.3(3-0).S.Preq:P0201, P0405orgradstanding.Applicationofphysiologicalprinciplestomodernpoultry management.Poultryphysiologyrelatedtomanagementtopicsincludingnutrition, housing,ventilation,disease,heatstressandlightingprograms. PO(CBS,IMM,MB,PHY)756Immunogenetics.3(2-2).FAlt.yrs.Preq:MB 501orMB751orConsentofInstructor.Basicconceptsoftheimmunesystem.Genetic basisoftheimmuneresponseincludingimmunoglobulingenetics.major histocompatibilitycomplexesandtheirroleintheimmuneresponse,themolecularbasis oftheimmunesystemandeffectormechanisms. PO(IMM)757AvianImmunology.2(1-2).FAltYrs(Odd).Preq:MB751.PO 756orConsentofInstructorSpecificfeaturesoftheavianimmunesystembasedonits organization,ftmctionsandcomparisonwithitsmammaliancounterparts.Laboratory immunologicaltechniquesusingthechickenasananimalmodel. P0(ANS,NTR)775MineralMetabolism.3(30).F.Preq.ANStNTR,PO)415or BCH451and20421.Requirements,function.distribution.absorption.excretionand toxicityofmineralsinhumansanddomesticanimals.Interactionsbetweenmineralsand otherfactorsaffectingmineralmetabolismoravailability.Emphasisonmechanisms associatedwithmineralfunctionsandthemetabolicbasesforthedexelopmentofsignsof deficiency. PO801GraduateSeminarinPoultryScience.1(1-0).FPreparationforresearch. researchperspectives,risingconcernsinpoultryproduction.orientationforgraduate studiesinpoultryscience.RequiredofallgraduatestudentsintheDepartmentofPoultry Science. PO820SpecialProblemsinPoultryScience.1-6.F,S,Freq.Grad.standing. Specificproblemsofstudyassignedinvariousphasesofpoultryscience. PO885DoctoralSupervisedTeaching.1-3.F,S.Sum.Preq:DoctoralStudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplaningfor theteachingassignment.observeandprovidefeedbacktothestudentduringtheteaching assignmentandevaluatethestudentuponcompletionoftheassignment. P0890DoctoralPreliminaryExamination.1-9.F,S,Sum.Preq:Doctoral student.Forstudentswhoarepreparingforandtakingwrittenand/ororalpreliminary exams.



PO893DoctoralSupervisedResearch.1-9.F,S,Sum.Preq:DoctoralStudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. PO895DoctoralDissertationResearch.[-9.ES,Sum.Preq:DoctoralStudent. DissertationResearch PO899DoctoralDissertationPreparation.[-3.F,S.Sum.Preq:DoctoralStudent. Forstudentswhohavecompletedallcredithourrequirements,full—timeenrollment, preliminaryexamination,andresidencyrequirementsforthedoctoraldegree,andare writinganddefendingtheirdissertations. PLANTPATHOLOGY PP315PrinciplesofPlantPathology.4(3-3).F.Preq:BIO125.Fundamental principlesofplantpathologywithemphasisondiseaseetiology.natureofpathogenesis, ecologyofhost/parasiteinteraction,epidemiologyofplantdiseases,currentstrategiesand practicesforintegrateddiseasecontrol. PP(FOR)318ForestPathology.3(2-2).S.Preq:BIO125orBO200.Major diseasesofforesttreesanddeteriorationofwoodproductsemphasizingprinciplesof plantpathology;diagnosis;nature,physiology,ecology,anddisseminationofdisease- causingagents;mechanismsofpathogenesis;epidemiologyandenvironmental influences;principlesandpracticesofcontrol. PP492ExternalLearningExperience.1—6.F,S.Preq:Sophomorestanding.A learningexperienceinagricultureandlifescienceswithinanacademicframeworkthat utilizesfacilitiesandresourceswhichareexternaltothecampus.Contactand arrangementswithprospectiveemployersmustbeinitiatedbystudentandapprovedbya facultyadviser,theprospectiveemployer.thedepartmentalteachingcoordinatorandthe academicdeanpriortotheexperience. PP493SpecialProblemsinPlantPathology.16.F.S.Preq:Sophomorestanding. AlearningexperienceinagricultureandlifesciencesWithinanacademicframe“orkthat utilizescampusfacilitiesandresources.Contactandarrangementswithprospective employersmustbeinitiatedbystudentandapprovedbyafacuityadvrser.theprospective employer,thedepartmentalteachingcoordinatorandtheacademicdeanpriortothe experience. PP495SpecialTopicsinPlantPathology.15Fixsam.Offeredasneededto presentmaterialsnotnormallyEH.ailableinregularcourseuttering)orforofferingofnew coursesonatrialbasis.

PP500PlantDisease:Principles,DiagnosisandManagement.4(15-15).Preq: BS.degreeinplantsciences.Principlesofplantpathologyfordiagnosisandcontrolof plantdiseases,principallyforcountyagentsandnon-plantpathologygraduatestudents. Taughtasaspecial,three-weeksummersessioncourseorasneeded. PP(BO,MB)501FungiandTheirInteractionwithPlants.3(3-0).FPreq:PP 315orequivalent.Biology,physiologyandmolecularinteractionsbetweenplant pathogenicfungiandtheirhostplants.Basicintroductiontofungalbiologyand evolutionaryrelationships,fungaldevelopmentandlifecycles,andgeneticvariabilityin fungi.ln—depthcoverageoffungalpathogenesismechanisms,physiologyofdiseased plants,physiology,genetics,andmolecularbiologyofplantdefensereactions,and geneticengineeringofplantsfordiseaseresistance. PP(CS,HS)502PlantDisease:Methods&Diagnosis.2(0-6).F.Preq:PP315. Introductiontothebasicprinciplesofdiseasecausalityinplantsandthemethodologyfor thestudyanddiagnosisofplantdiseasescausedbyfungi.Identificationofplant- pathogenicfungi.Researchproject,diseaseprofilesandfieldtripsarerequired. PP(MB)503BacteriaandtheirInteractionswithPlants.3(2-2).SAlt.yrs.. Majorgroupsofplant-associatedbacteriaandcurrentstatusofresearchonimportant bacterialplantpathogensandsymbionts.Genetics,physiology,molecularbiologyand ecologyofplant-associatedbacteria,epidemiologyandcontrolofbacterialplantdiseases, andhost-pathogeninteractionsassociatedwithbacterialpathogensandsymbionts. PP504PlantNematology.3(2—3).S,Alt.yrs.Preq:PP315orequivalentor ConsentofInstructor.Principlesandconceptsofnematodebiology,plantparasitismand disease,geneticsandphysiology,plant-nematodeinteractions,ecologyand epidemiology,diagnosisandmanagementofnematodediseasesinagroecosystems, classicalandcontemporaryresearchtechniquesinnematology. PP505IntroductoryPlantVirology.3(3-0).S,Alt.yrs.Preq.‘PP315,ON411, MB351.Virusesasplantpathogens:conceptsincontemporarydiagnosticaids.spreadof thesepathogensandtheircontrol.Extensiveuseofcasestudiesillustratingprinciples. PP506EpidemiologyandPlantDiseaseControl.3(3-0).S.Preq:PP315orPP 318.Considerationoffundamentalconceptsandprinciplesofepidemiologyasappliedto modemstrategiesofplantdiseasecontrol.Specialconsiderationgiventoevaluationof currenttechniquesforcontroloffungal,bacterial,viralandnematodepathogensinan integratedcropprotectionsystem. PP(BO,MB)575IntroductiontoMycology.4(3—3).F,All.Yr(even)Preq.BS 125orBS18/&182orBO200orPP315orPP318.Asurveyofthefungalkingdom incontextofphylaandclasses.Systematics,ecology,biologyandutilization. Illustrativematerial.culturaltechniquesinlaboratories.Collectionandpaperrequired. PP590SpecialTopics.F,S,Sum.



PP601Seminar.1(1—0).F,S,Sum.Preq:Consentofseminarchair.Discussionof assignedphytopathologicaltopics. PP610SpecialTopics.F,S,Sum. PP615AdvancedSpecialTopicsinPlantPathology.1-3.F,S,Sum.Preq.PP501, 502orConsentofInstructor.Coreq:ST511Offeredasneededtopresentmaterialsnot normallyavailableinregularcourseofferingsorforofferingofnewcoursesonatrial basis. PP620SpecialProblems.1-6.F,S,Sum.Preq:Consento/Instructor.lnvestigation ofspecialproblemsinplantpathologynotrelatedtothesisproblem.Investigationsmay consistoforiginalresearchand/orliteraturesurvey. PP685Master'sSupervisedTeaching.[-3.F5.SumPreqMaster’sstudents. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovrdefeedbacktothestudentduringthe teachingassignmentandevaluatethestudentuponcompletionoftheassignment. PP690Master'sExamination.[-3.FS.Preq:Master’sstudent.Forstudentsinnon thesismaster‘sprogramswhohavecompletedallotherrequirementsofthedegreeexcept preparingforandtakingthefinalmaster'sexam. PP693Master'sSupervisedResearch.[-9ES.Preq'Master'sstudent.Instruction inresearchandresearchunderthementorshipofamemberoftheGraduateFaculty. PP695 research.

Master'sThesisResearch.1—9.F,S.Preq:Master’sstudent.Thesis

PP699ResearchinPlantPathology.F,S.Sum.Preq:Grad.standing,Consentof Instructor.Originalresearchinplantpathology. PP708HistoryofPhytopathology.Itl-(I).F,AltYrs.Preq:PP315.Consentof Instructor.Developmentofthescienceofphytopathologyfromitsearlybeginningsto earlypartofthe20thcentury. PP720MorphologyandTaxonomyofNematodes.3t]6)SA/tYrsPreqPP 504,ConsentofInstructor.Morphology.anatomyandtaxonomyofnematodeswith emphasisonidentificationofimportantplant-parasiticgenera.Exercisesinclude preparationofsemiperrnanentandpermanentnematodemounts.
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PP724AdvancedPlantNematology.4(3—3).Allyrs.Preq:PP720.Nematode biology,genetics.physiology.molecularbiology.ecology,embryogenesis.post— embryonicdevelopment,gametogenesis.cytology,reproduction.sexuality,evolution. behavior.host-parasiterelationships.mechanismsofpathogenesisandresistance. interactionswithotherpathogensandimpactsoncropperformance.Laboratory exercises.researchprojectsandtechniques. PP725MolecularBiologyofPlantViruses.3(3-0)S.Alt.lrs(even).Preq:PP 505,BCH4.)]or551.Currentstatusofmolecularbiologyofplantinfectingviruses. Recognition.infection.replication.regulation.expression.genomeorganization. encapsidation.resistance,silencingandtransmission.MolecularapproachestoVirus diseasecontrolanddevelopmentofplantviralvectorandexpressionsystems. PP726BotanicalEpidemiology.4(26).SAll.l'rsPreq.PP501.303orConsent ofInstructor.Coreq‘ST511.Advancedstudyofthedynamicsofplantdiseaseepidemic: inrelationtoagriculturalcropproductionandforestrysystems.Emphasisupon epidemiologicalconceptsandprinciples.pathogenandhostdynamics.disease forecasting.geographicdistributionofpathogens.crop-lossassessmentandthe developmentoftheoreticalandpracticaldisease-managementstrategies. PP728SoilbornePlantPathogens.3(2-3)EA]!.l’rs..Preq:PP50/.302.In- depthstudyofecologyofsoilbomefungalandbacterialpathogensinducingrootandwilt diseasesinplants.Conceptsandprinciplesincludingbutnotlimitedtotherhizosphere. inoculumpotential.soilfungistasis.survival,rootdiseasemodelsandbiologicalcontrol. PP729PlantPathogenesis.3(2-3).F.Alt.l'rs.Preq.PP30].BO")1.Consentof Instructor.Advancedstudyofthebiochemicalnatureoftheweaponsutilizedby pathogensinpathogenicattackanddefensivemechanismsemployedbythehostsin resistingattackandresultantdynamicinteractionsofthehostandpathogen. PP(BO,GN,MB)730FungalGeneticsandPhysiology..S.Alt.Yrs Preq:BCH45].BO775,ON411orPP501,Basicconceptsofgeneticsandphysiolog) offungi.withemphasisonsaprophyticandplantpathogenicmycelialfungi.Current literatureonevolution,cellstructure.growthandde\elopment.geneexpression. metabolism.sexualandasexualreproductionandincompatibilityS)stems.Laborator} exercisesonmutantisolation.sexualandparasexualanalysis.genetictransfomiation.and RFLPandisozymeanalysis. PP732GeneticsofHost-ParasiteInteractions.2(1—3)P.Alll'rsPILt/Bt'H43/ ON4/].MB33/orConsentofInstructor.Concept—orientedapproachtoan understandingofhost-parasitegeneticinteractionsfrommolecularthroughpopulation levels.ln-depthconsiderationofgeneaction.genefor-geneinteractions.co-eyolution pathogenvirulence.hostdefense.geneflowinpopulationsandothercurrenttopics.



PP(CS,GN,HS)748BreedingforPestResistance.2(2-0).F,Alt.yrs.Preq: CS(GN,HS)741,PP315,ST701.Theoryandprinciplesofbreedingforpestresistance. Experimentalapproachesforexamininggeneticsofhost-parasiteinteractions,expression andstabilityofpestresistanceandbreedingstrategiesfordevelopingpest-resistant cultivars. PP790SpecialTopics. PP795AdvancedSpecialTopics. PP801SeminarinPlantPathology.1(1—0).F,S.Preq:Consentofseminarchair. Discussionofassignedphytopathologicaltopics. PP809ColloquiuminPlantPathology.[(1-0).S.Preq:PP501,502.Exploration ofinstitutionaloperationsinuniversities,researchlaboratories,internationalcentersand industrythroughgroupdiscussionsandindividualpresentations.Examinationofsources offundingthroughappropriations,researchgrantsandindustrycooperators. Considerationofcriteriaforevaluatingtheperformanceofprofessionalemployees,the roleofscientificjournalsandprofessionalsocieties,aswellaspublicresponsibilities. PP810SpecialTopics.F,S,Sum. PP815AdvancedSpecialTopics.F,S,Sum. PP820SpecialProblemsinPlantPathology.[—6.F,S,Sum.Preq:Consentof Instructor.Investigationofspecialproblemsinplantpathologynotrelatedtothesis problem.Investigationsmayconsistoforiginalresearchand/orliteraturesurvey. PP885DoctoralSupervisedTeaching.13.F,S,Sum.Preq:DoctoralStudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. PP890DoctoralPreliminaryExamination.1—9.F,S,Sum.Preq:Doctoral Student.Forstudentswhoarepreparingforandtakingwrittenand/ororalpreliminary exams. PP893DoctoralSupervisedResearch.1-9.F,S,Sum.Preq:DoctoralStudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. PP895DoctoralDissertationResearch.1-9.F,S,Sum.Preq:DoctoralStudent. DissertationResearch
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PP899DoctoralDissertationPreparation.1-3.F,S,Sum.Preq:DoctoralStudent. Forstudentswhohavecompletedallcredithourrequirements,full-timeenrollment, preliminaryexamination,andresidencyrequirementsforthedoctoraldegree,andare writinganddefendingtheirdissertations. PARKS,RECREATIONANDTOURISMMANAGEMENT PRT150Parks,RecreationandTourismManagementOrientation.3(3-0). F,S,Sum.Coreq.‘PRT152.IntroductiontoPRTMDepartment,programsandfacilities, theprofessionandopportunitiesinthedeliveryofpark,recreationandtourismservices. Studentswillcompletea30hourfieldexperience. PRT152IntroductiontoParks,RecreationandTourism.3(3-0).F,S,Sum. Coreq:PRT150.Introductiontotheprofessionalfieldofrecreationbypresentingthe basicprinciples,fundamentalsandconceptsofrecreationasrelatedtosuchfactorsas recreationhistoryandobjectives,sociologicalandeconomicaspectsofrecreation, leadershipqualitiesandfacilityprovision;andsettingsfororganizedrecreationin modernsociety. PRT200LeisureBehavior,HealthandWellness.3(3-0).F,S,Sum.Leisureasa lifelongresourceforhumansatisfactionandfulfillment;itspotentialforphysical,mental, socialandemotionalgrowthandemotionalgrowthanddevelopmentoftheindividual. Leisureopportunityareaspresentedandevaluated. PRT(PEO)214IntroductiontoAdventureEducation.3(3-0).FTopicsrelated toadventureeducation:historyandphilosophy,socialpsychologyofadventure,theories andconcepts,benefits,populationsserved,risk-taking,trendsandissues,researchand evaluationandmodelprograms. PRT(PEO)215PrinciplesandPraticesofOutdoorLeadership.3(3-0).S. Principlesandpracticesofleadershipinadventureeducationandrecreationprograms. Topics:groupmanagement,tripplanning,staffing,groupdynamics,healthandsafety issues,riskmanagement,selectedoutdooractivitiesandotherrelevanttopics. PRT220CommercialRecreationandTourismManagement.3(3—0).F.Preq: PRT152.Commercialrecreationandthetourismindustry,includingitsorigin,present characteristics,behavioralfoundationsandsocietalimpacts.Emphasisonrecreation administrationinthecommercialsector. PRT238InclusiveRecreation.3(3-0).F.Preq:PRT152.Knowledge,attitude awareness,andresourcesneededtoincludepeoplewithdisabilitiesorchallengesin parks,recreationandtourismprogramsandservices.Currentlegislation,issuesand trends.



PRT250ManagementofParkandRecreationFacilities.3(2—2).F,S.Freq:PRT 152.Managementprinciplesappliedtopark,recreation,sportareasandfacilities. Emphasisonoperationalefficiency,qualityservice,fiscalresponsibilityandmaintenance management.Laboratoryprovidesforapplicationofmanagementandmaintenance principles. PRT266IntroductiontoSportManagement.3(3—0).F.Introductiontoconcepts andpracticesofeffectivesportprogrammingandmanagementattheprofessional. collegiateandcommunitylevels.Overviewofvariousprogramdeliverysystemssuchas fitness,instructionalsport,informalsport,andintramuralsport.Examinationof managementelementsofsportprogramming,includingplanning,personnel,finance. facilities,riskandliabilityandmarketing. PRT315OrganizationandAdministrationofAdventurePrograms.3(30).S Alt.yrs(0dd).Preq:PRT152.Overviewoftheorganizationalandadministrationof adventureprogramsandservices,professionalstandards,programming.management, staffing,budgeting,publicrelations,liabilityandriskmanagement. PRT320ConventionandVisitorServices.3(3—0).FPreq‘PRT152.An examinationoftheprogrammaticissuesofprovidingvisitorservicesforconventions. meetings,grouptours.andspecialevents.Thefocusisontheplanninganddeliveryof visitorserviceprogramsdesignedtoenhancevisitorexperiencesinacommunity. PRT350OutdoorRecreationManagement.3(23).F.Preq.PRT152.Concepts andmethodsofoutdoorrecreationplanningandmanagementexploredwithemphasison thepublicsector.Currentissuesrelativetorecreationprovisionidentifiedanddebated. PRT358TheRecreationProgram.3(2—3).F,S.Preq:PRT[52.Theoreticaland appliedapproachestotherecreationprogramplanningprocess.Basicelementsof programmingusingavarietyofrecreationalsettingsanddiversityofpracticalexperience. PRT359LeadershipandSupervisioninRecreation.3(2—2).F,S.Preq:PRT250. systematicprinciplesformanaginghumanresourcecomponentofparks,recreationand tourismorganizations.Leadership,groupdynamics,humanresourcesplanningand organizing,employeerecruitment,selection.andsupervision. PRT365ArtsManagementinRecreation.3(2-2).F.Preq:Juniorstanding. Introductiontoartsmanagementinrecreationprograms;emphasisontheimportanceand benefitsofartstotheindividualandcommunity.Understandingandappreciationofthe roleoftheartsinacomprehensiverecreationprogramplan.Emphasisonarts managementprinciplesincludingphilosophy,fiscal,technicalandphysicalcommunity resources.
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PRT375InternshipOrientation.1(0—1).FPreq.PRT152anddepartmental approval.Preparationforrecreationandparkinternship.Resumewriting.interviewing skills,coverlettersandinternshipsearchtechniquesandresources. PRT380AnalysisandEvaluationinParks,Recreation.3(2—2)F,S.Freq~300— levelStatisticscourse;CFR134;PRT359.Examinationofthestepsinvolvedin analyzingandestimatingtheimpactofrecreationandparksservices.Includesrelevant issuesandusefulapproachesforsystematicanalysis.Emphasisisplacedonan understandinganddevelopmentofvarioustypesofsystematicevaluationdesigns. Activitiesleadingtotheanalysisanddevelopmentofperformancereportstoassessand improvemanagerialoperationalefficiencyarecovered. PRT(BUS)406SportsLaw.3(3—0).FPreq.JuniorstandingFundamental principlesoflaw,especiallytortandcontractlaw.appliedtosportssituations.Anal)sisof liabilityofsportspersonnelinvariousrolesincludingparticipant.coach.promoter. trainerandofficial.Analysisofcommonlawcourtdecisionsinsportscontextswellas keystateandfederalstatutorylegislationsuchascivilrightsandantitrust. PRT420ResortPlanningandManagement.3(3-0)S.Preq'PRT152Theory andpracticalapplicationsofplanning,accommodationsmanagement.foodandbeverage operations.recreationprogramsandmanagementintheresortindustry. PRT442RecreationandParkInterpretiveServices.3(3-3).F.Freq.Junior standing.Theprinciplesandpracticesofenvironmentalandhistoricalinterpretation. Personal(attended)andnon-personal(unattended)interpretivecommunication techniques.Comprehensiveplanningandimplementationofinterpretiveprograms.and equipmentandfacilitiesusedinenvironmentalandhistoricalinterpretation.One overnightfieldtriprequired. PRT451PrinciplesofRecreationPlanningandFacilityDevelopment.3(2—3).S. Preq:PRT358.Flamingactivitiesanalyzedasdecision-makingprocesses.Identification. interpretation,evaluationandutilizationofdataandresourcesnecessaryforrecreation planning.Flamingprinciplesappliedintheanalysisofproposedandexistingrecreation srtes. PRT453AdministrativeProcessesofRecreation/ParkOrganizations.3(3-0)F. Preq:PRT359.Basicadministrativeprocesses;theinternalorganizationofthe recreation/parkdepartment;boardandexecutiverelationships:legalfoundationsand legalliabilityconsiderations;personnelpracticesandpolicies:andpublicrelations administration. PRT454ParksandRecreationFinanceandAdministration.3(3-0).S.Preq' PRT359.Recreationandparkfiscaladministration.sourcesoffinanceforoperatingand capitalexpenditures.revenueactivities.financialplanning.budgeting.expenditure policies,auditingandplanningforrecreationandparkservices.decision-makingtools. legalaspectsofadministration.



PRT455PersonnelandAdministrativePracticesforZoosandAquariums.3(3-0) F.Personnelandadministrativepracticesidentifiedwithzoosandacquariums. Administrativephilosophyandapplication,organizationalstructure,personnel management,fiscalprocedures,communications,specificadministrativeproblems. PRT462IntroductiontoGeographicInformationSystems.3(3-0).F,S.Preq: CFR134.Overviewoftheoperationsandfunctionsofcomputerizedspatialdisplayand mapanalysisprocesses(GeographicInformationSystems),productionofeffective computer—generatedmapsandspatialdisplays,conceptsforspatialmodeling.Extensive independentlearningandcomputerexperiencesincludingon-linevirtuallaboratory sessmns. PRT475RecreationandParkInternship.8(0-27).F,S,Sum.Preq.‘PRT350,PRT 358,PRT359,PRT375,PRT380.Providesprospectivepark.recreationandleisure serviceprofessionalsa400—hour(tenweek)learningexperienceinaselectedagencyor organization,underthejointsupervisionofaqualifiedmanagerandauniversity internshipsupervisor. PRT476Post-InternshipSeminar.1(0-2).F,Sum.Preq.‘PRT475.Identification andanalysisofcurrentmanagementpractices.challengesandissuescommontoleisure deliverysystems. PRT477Park,RecreationandTourismManagement.3(3-0).F,S.Preq:Senior standing.Mustbetakenduringstudent’slastsemesterofcoursework.Integrationof knowledge.theoryandmethodsfromcourseworkandexperience;developmentand presentationofcomprehensiveoperationalandmanagementproblemsandplans. Designedtoencouragestudentstofunctionasprofessionalsandtorelateareasof specialtytothebroaderParks.RecreationandTourismManagementprofession. PRT491SpecialTopicsinRecreation.1-3.F,S.Sum.Preq.‘Consentofdepartment. Investigationandanalysisofaproblemassociatedwithrecreationresources. PRT500TheoriesofLeisureandRecreation.3(30).F.Analysisofleisureand recreationandastudyoftheiroriginanddevelopmentasrevealedbybehavioralpatterns. Interpretationofinfluenceandsocialsignificanceofleisureandrecreationconceptson contemporaryAmericancultureandtheirimplicationsonfuturerecreationthoughtand action. PRT501ResearchMethodsinRecreation.3(3—0).S.Preq.‘Gradlevelstatistics. Examinationandunderstandingofadvancedscientificinvestigativemethodsintheir applicationtowardexplainingrecreationandleisurebehavioralphenomenaandfor resolutionofrecreationmanagementproblems.

PRT(ECG)503EconomicsofRecreation.3(3-0).F.Preq.’EC301or401. Principalemphasisonidentityandimportanceofeconomicinformationforplanning. Examinationofmarketmechanismandgovernmentastheyaffectandinteracttoaffect allocationofresourcestorecreation,distributionofrecreationservicesandbehaviorof recreationists.Othertopicsincludingdemandanalysis,economicsofplanning, cost/benefitanalysis,secondaryeconomicimpacts,publicdecisionmaking,extemalities, publicfinanceandsupplyconsiderationsinurbanandruralrecreationsituations. PRT504RecreationandParkDataSystems.3(3—0).S.Preq:CSC200,ST311. Theanalysisofsuchtopicsasidentificationofmaintenance.operationandservice deliveryworkareasinrecreationandparkagenciesforsystemapplications;development ofreportingstructures;recreationandmaintenanceactivityscheduling;system monitoring;systemimplementationevaluation. PRT505QuantitativeTechniquesforRecreationandNaturalResource Management.3(3-0).S.Preq:CSC200,ST311.Reviewofapplicationofspecific managementsciencetechniquestorecreationandnaturalresourcemanagement.Gravity, optimization.simulationandothermodelingproceduresdiscussedthroughacasestudy approach.Primaryemphasisonexposuretotechniquesandproblemformulationrather thandevelopmentoftheoreticalbasesorcomputationalmethodologies. PRT510TheoriesofSportandFitnessProgramManagement.3(3-0).Every3rd semester.Freq:PRT358.Thedevelopmentofatheoreticalbasisforsportandphysical fitnessprogrammanagement.Studyofsociological,psychological,politicaland economicconsiderationsofsportandfitness.Stressonvaluesandmotivationofsport andfitness. PRT511FoundationsforSport,ExerciseandFitnessProgramManagement. 3(3-0).Every3rdsemester.Preq:PRT358Thedevelopmentofascientificbasisfor sport,exerciseandfitnessprogramdevelopment.Characteristicsofhumangrowth, developmentandagingastheyrelatetoparticipationinphysicalactivity.Emphasison physicalfitnessevaluationandprogramdevelopment. PRT512RecreationalSportManagement.3(3—0).Every3rdsemester.Preq:PRT 358.Overviewandanalysisofkeymanagerialconcernsofthesportsenterprise.Stresson problemsandissuesuniquetosports-orientedserviceorbusiness.Emphasison recreationalsportssettings. PRT520ConceptsofTravelandTourism.3(3—0).S.Preq:Grad.standing. Theoryandresearchintravelandtourism,includingconceptualfoundations,research problemsandmethodsandtheapplicationofresearchresultstostrategictourism developmentandmarketing.



PRT550OutdoorRecreationBehavior.3(3-0).F.Preq:PRT501.An understandingofoutdoorrecreationbehaviorinnaturalresource-orientedareassuchas stateandnationalparksandnationalforests.Natureofresource-basedrecreation experience,influencingfactorsandimplicationsofthisbehaviorforparkmanagement. PRT562PrinciplesofGeographicInformationSystems.3(3-0).S.Preq:PRT 462.ExplorationoftheoreticalunderpinningsofGeographicInformationSystems(GIS); focusonspatialanalysisandmodelingwithextensiveprogrammingexperiencesinaGIS language;requiredmajorprojectanddetailedcomputerhomeworkexercises. PRT563TechnicalIssuesinGeographicInformationSystems.3(3-0).F.Preq: PRT562.AgenericunderstandingofGISalgorithms.datastructuresandanalysisof errorincontextofnaturalresourcemanagementapplications.Studentdevelopmentof simpleproblemstoperformoverlays.intersectionsandareameasurementsandlearnto identifysourcesoferror.appropriatemethodsforspatialdatamanagementandadvanced GISapplicationtechniques. PRT580CurrentIssuesinRecreationResources.1-3.F,S.Preq:Grad.standing, ConsentofInstructor.Examinationofcurrentissuesinrecreationresources.Course contentvariesaschangingconditionsrequirenewapproachestoemergingproblems. PRT595SpecialTopicsinRecreationResources.1-3.F,S.Preq:Grad.standing, ConsentofInstructor.Specialtopicsinvariousaspectsofrecreationresourcesdeveloped underdirectionofagraduatefacultymemberonatutorialbasis.Subjectsofferedunder thiscourselistingalsousedtotestanddevelopnewcourses. PRT601SeminarinRecreationResearch.[(1—0).S.Preq:PRT501.Research studies,scientificarticlesandprogressreportsonresearcheffectspresentedandcritically evaluated.Eachstudentpursuingagraduatedegreeexpectedtotakethisofferingtwice foronehourofcrediteachtime. PRT602RecreationManagementSeminar1.2(2-0).F.Preq:PRT500,501. Researchandtheoriesof(1)marketing,(2)caselawandliabilityand(3)personnel practicesastheyrelatetothemanagementofrecreationresources. PRT603RecreationManagementSeminarII.2(2-0).S.Preq:PRT500,PRT501. Researchandtheoriesof(l)planninganddevelopment,(2)financingand(3) maintenancemanagementofrecreationresources. PRT610SpecialTopicsinRecreationResources.1-3.HS.Preq:Grad.standing, ConsentofInstructor.Specialtopicsinvariousaspectsofrecreationresourcesdeveloped underdirectionofagraduatefacultymemberonatutorialbasis.Subjectsofferedunder thiscourselistingalsousedtotestanddevelopnewcourses.
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PRT620RecreationResourcesProblems.[-4.F,S.Preq:Advancedundergrador gradstatus,Assignedorselectedproblemsinfieldofrecreationadministration, plarming,supervision,maintenance.operations.financingorprogram.Specialresearch problemsselectedonbasisofinterestofstudentsandsupervisedbymembersofgraduate faculty. PRT625AdvancedProblemsinRecreation.F,SPreq:TwelvehrsofPRT courses.CreditsArrangedDirectedresearchinaspecializedphaseofrecreationother thanathesisproblem. PRT660FieldStudiesinRecreation.1-4.F,S,Sum.Preq.Minimumofninehrsof grad.credit.Experienceinapplyinganalyticalmethodstoadministrative,managerialand planningproblemsinprovidingrecreationandparkopportunities.Requiredcompletion ofanevaluationprojectoranalyticalstudyforthepracticumagency. PRT685Master'sSupervisedTeaching.13F,S,Sum.Preq.Master'sstudents. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment.andevaluatethestudentuponcompletionoftheassignment. PRT690Master'sExamination.16.F.Preq:Master’sstudent.Forstudentsinnon thesismaster‘sprogramswhohavecompletedallotherrequirementsofthedegreeexcept preparingforandtakingthefinalmaster’sexam. PRT693Master'sSupervisedResearch.1—9.F.S,SumPreq.‘Master’sStudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. PRT695 Research

Master'sThesisResearch.1-9.F,S,Sum.Preq.‘Master’sStudent.Thesis

PRT699Master'sThesisPreparation.[-3.ES.Preq:Master’sStudentCredits ArrangedForstudentswhohaVecompletedallcredithourrequirementsandfull—time enrollmentforthemaster’sdegreeandarewritinganddefendingtheirthesis. PRT763ApplicationIssuesinGeographicInformationSystems.3(3-0).S.Preq' PRT563.OperationandmanagementissuesrelatedtoGISuseinnaturalresource organizations.IssuesinproposingandimplementingGISthroughcasestudyanalyses andexperimentalprojectplanningincludingsocialandlegalimpacts.costandbenefit assessments,institutionalconstraintstoimplementation.benchmarks.proposal development,educationconcerns,andplanningfortechnologicaladvances.



PRT764AdvancedStudyinGeographicInformationSystems.3(3-0).SAltYrs. Preq:PRT563.ResearchandapplicationactivitiesinGIS.Individualizedstudyofa majortopicrelatedtostudent'sprimaryfieldofstudyofthesetopicsutilizingGIS capabilitieswithspecialemphasisoncomplexspatialanalyses.Projectsmustbenefit significantlyfromuseofGISmethods.Developmentofsophisticatedskills,approaches andstrategiesdirectlyrelevanttotheirfield.Oralpresentationsandwrittenreport required. PRT885DoctoralSupervisedTeaching.[-3.ES.Preq:Doctoralstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. PRT890DoctoralPreliminaryExam.[—9.ES.Preq.Doctoralstudent.For studentswhoarepreparingforandtakingwrittenand/ororalpreliminaryexams. PRT893DoctoralSupervisedResearch.1-9.F,S.Preq:Doctoralstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. PRT895DoctoralDissertationResearch.[—9,ES.Preq:Doctoralstudent. Dissertationresearch. PRT899DoctoralDissertationPreparation.[-3.ES.Preq:Doctoralstudent.For studentswhohavecompletedallcredithour,full-timeenrollment,preliminary examination,andresidencyrequirementsforthedoctoraldegree,andarewritingand defendingtheirdissertations. POLITICALSCIENCE PS101InternetResearch.[(0-2).F,S,SumToolsandTechniquesforconducting Internetresearchandelectronicliteraturereviews,Documentationandethicsofusing andcitinginformationsources. PS102DataAnalysis.[(0-2).ESSum.StatisticalAnalysisofgovernmentaland surveydata.Introductiontodatasetsandcollecting,computerizingandanalyzing politicalandsocialdata. PS103DesigningPoliticalWebPages.1(0-2).F,S,Sum.Principlesofeffective Internetcommunicationinpoliticalprofessions,forconstituencycontactandgrassroots mobilization,anduseofWebdocumentsbypoliticansandpoliticalorganizations. DesignofWebpagedocumentsandcreationoflntemetdirectories.
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PS200WorkshopinPoliticalScience.1(1-0).F,S.RestrictedtoPoliticalScience Majors.Corequestionsinpoliticalscienceusingcurrentpoliticalissues,eventsand debatesasexamples.Emphasisonmethodsofinvestigatingpoliticalquestionsandthe roleofvaluesinpoliticaldebates. PS201AmericanPoliticsandGovernment.3(3-0).F,S,Sum.Analysisof Americanpoliticalinstitutionsandprocesses,includingtheConstitution,politicalculture, campaignsandelections,politicalparties,interestgroups,themedia,thepresident, Congress,thefederalcourts.andpublicpolicy.Discussionofcontemporaryand controversialissuesinAmericanPolitics.Emphasisonplacingcurrentissuesin comparativeandhistoricalperspectivewhererelevant. PS202StateandLocalGovernment.3(3-0).F,S,Sum.Stateandlocal governmentswithinthecontextoftheAmericanfederalsystem.Specialemphasison federalism,theconstitutional/legalrelationshipsbetweenstateandlocalgovernments, andtheinstitutions,organizationalforms,andpoliticalprocessesinAmericanstateand localgovernment. PS204ProblemsofAmericanDemocracy.3(3-0).F.Politicalproblemsin Americafromtheperspectiveofpoliticaltheory.Democracy,economicsandpolitics, racialandsexualequality,civildisobedience,andindividualfreedom. PS205LawandJustice.3(3-0).F,S,Sum.Roleoflawfrompractical,politicaland theoreticalperspective;linkagesbetweenlawandjusticeinaddressingsocialproblems, suchasguncontrol;druglegalization;civildisobedience;genderequality;andproperty rights;theimpactofmediaonpublicperceptionsoflawandjustice. PS231IntroductiontoInternationalRelations.3(3-0).F,S,Sum.Evolutionof relationsamongnationsandoftherolesoftheUnitedNationsandotherinternational institutions,includingchangesintheworldpoliticalsystemsincetheendoftheCold War. PS236IssuesinGlobalPolitics.3(3-0).F,S.Selectedproblemsfacingtheworld community,relatedpoliticalissues,andinternationalresponsestothem,including internationaltrade,economicdevelopment,wars,armscontrol,terrorism,ethnicconflict, humanrights,statusofwomen,populationgrowth,foodsecurity,andenvironmental degradation. PS241IntroductiontoComparativePolitics.3(3—0).F.Introductorycomparative analysisofaselectedvarietyofpoliticalsystemsalwaysincludingsomedeveloped democracies,somecommuniststatesandsomedevelopingcountries.Aminimum familiaritywiththeAmericanpoliticalsystemisassumed. PS298SpecialTopicsinPoliticalScience.1-6.Experimentalcourseatthe freshmanandsophomorelevels.



PS301ThePresidencyandCongress.3(3-0).S.Preq:PS20].Historical development,selection,andinternalorganizationofthePresidencyandCongress. Discussionoftherelationsbetweenthebranchesandtheinfluenceofpublicopinion, interestgroupsandpartiesonthefederalgovernment.Analysisofthelegislativeprocess. PS302CampaignsandElectionsintheUSPoliticalSystem.3(3-0).FPreq:PS 201.CampaignsandelectionsintheUnitedStateswithemphasisonpresidentialand congressionalprimaryandgeneralelections.Developmentoftheoreticalpropositions concerninghowandwhypeoplevote,howandwhycandidatescampaign,andbehavioral reasonsunderlyingcandidates‘successesandfailures.Specialemphasisontheroleof themassmediaintheelectoralprocess. PS303RaceinUS.Politics.3(3-0).S,All.yr(everz).Preq.‘Sophomorestanding RaceinAmericanpoliticswithemphasisontheAfrican-Americanpoliticalexperience: civilrightslegislation,votingrights,politicalrepresentation,campaignsandpart) politics,surveyattitudes,andpublicpoliciesincludingaffinnativeaction. PS305TheJusticeSystemintheAmericanPoliticalProcess.3(3—0)F,S,Sum. CriminaljusticeprocessandciviljusticesystemintheAmericanjudiciary.including courtorganizationandlegalprofessionalssuchaspolice,attorneysandjudges; formulationandimplementationofpoliciesbylawenforcementandthecourts;impactof politicalsystemuponpolice,attorneysandjudges;interactionbetweenpublicandlegal professionalsinjudicialdecisionmaking. PS306LawandCourtsintheAmericanPoliticalSystem.3(30).F,S.Stateand federalcourtsintheUS.politicalsystem.includingcourtorganizationsandlegal personnel,thenature,lawanditsroleinsociety,functionsperformedbycourtsinthe politicalsystem,fromdisputesettlementtotheinitiationofsocialchange.andtheimpact ofjudicialpoliticsuponcaseadjudication. PS307IntroductiontoCriminalLawintheUnitedStates.3(3-0).F,S.Principles underlyingthecriminallawintheUnitedStatesandclassificationofcrimes.criminalact. factorsaffectingcriminalresponsibilityandvarioustypesofoffenses.Observationof stateandfederalcourtsessions. PS308SupremeCourtandPublicPolicy.3(3-0).S.TheroleoftheSupreme CourtinAmericanpolitics,withemphasisontheuseoflitigationasaformofpolitical activity.ReadingsincluderelevantcourtcasesaswellasdescriptionsoftheSupreme Courtinaction. PS309EqualityandJusticeinUnitedStatesLaw.3(3-0).S,All.yr(odd). EqualityandjusticeinAmericanlaw;federalandstatecourtinterpretationof constitutionalandstatutorylaw.Topicsincluderacialjustice;prisoners’rightsandjust punishments;nontraditionalfamiliesandreproductivetechnologies;gayrights; immigrationlaw;criminaljusticepractices.
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PS310PublicPolicy.3(3-0).Introductiontopublicpolicyformulationand analysis.includingagenda—settingstrategies.problemsoflegitimation.theappropriations process,implementation,evaluation.resolution,andtermination. PS311CriminalJusticePolicyProcess.3(3-0).ES.Formulationand implementationofpoliciesinvariouscriminaljusticeinstitutions.Policeagencies, solicitors‘offices,courts,prisonsandprobationandparoledepartmentsaspublic bureaucracies,andinteractionsofkeyofficials. PS312IntroductiontoPublicAdministration.3(3—0).FS.Administrationincity. stateandnationalgovernments:effectivenessandresponsneness.imolvementinpolicy areas.andissuesofethicsandresponsibilities. PS314Science,TechnologyandPublicPolicy.3(3-0)S.Societalimpactsof scienceandtechnology.Structuresandprocessesforfomiulation.implementation. evaluationofUnitedStatesscienceandtechnologypolicy.Politicalimplicationsof selectedissuesinscienceandtechnologypolicystudies. PS320US.EnvironmentalLawandPolitics.3(3—0).F.S.Emergenceofthe environmentasanissueinUnitedStatespolitics.Lawandpolicypertainingtoairand waterpollution.land-use.water.energy.toxicsubstances.andwilderness.Rolesof nationalandstategovernments,scientists.corporations,andcitizensgroupsinaddressing environmentalproblems PS331US.ForeignPolicy.3(3-0).F.S.Thecontent.formulation.andexecutionof US.foreignpolicyduringthepostwarperiod,withconcentrationonmajorissuesand trends.theinstrumentsforimplementingforeignpolicy,andanalysisofthepolicy— makingprocess. PS335InternationalLaw.3(3—0).S.Purposeandeffectivenessofinternational law,includingtherightsanddutiesofsovereignstates,peacefulsettlementofdisputes. lawsofwar.humanitarianlawandroleofnon-stateactors.Emphasisonformallegal reasoningandpoliticalanalysis. PS336GlobalEnvironmentalPolitics.3(3—0).F.S.Internationalpolitics.laws. andpoliciespertainingtoglobalenvironmentalproblemsintherealmsofpopulation. pollution.climatechange.biologicaldiversity.forestsoceans.fisheries.Antarctica.and outerspace. PS339PoliticsoftheWorldEconomy.3(3-0).SPoliticsofinternationaltrade andpayments.includingbarrierstotrade.disputesettlement.multinationalcorporations. financialcrises.internationaleconomicinstitutionsandtheproblemsofeconomics underdevelopment.



PS341EuropeanPolitics.3(3-0).F.Comparativeanalysisoftheinterests, institutionsandprocessesthatdeterminepoliticalstabilityandeconomicsecurityin Europe,includingthepoliticalandeconomicdevelopmentofEurope,theroleofparties andpartypolitics,theinstitutionsandpoliticsoftheEuropeanUnion. PS342PoliticsofChinaandJapan.3(3—0).F,S.Politics,publicpolicy,and foreignaffairsofChinaandJapan. PS345GovernmentsandPoliticsintheMiddleEast.3(3-0).Historical, geographic,religious,andpolitical—economicfactorsoftheMiddleEast.Particular attentionisgiventotheinternalpoliticsofselectedcountries,aswellasissuesof internationalconcern. PS361IntroductiontoPoliticalTheory.3(3-0).F,S,Sum.Natureandpurposeof politics,astreatedbysuchwritersasPlato,Aristotle,St.Augustine,Machiavelli,Locke, Rousseau,Mill,Marx,andNietzsche. PS362AmericanPoliticalThought.3(3-0).S.Americanideasandinstitutionsas viewedfromtheperspectiveofgreatAmericanpoliticalthinkers,suchasFrederick Douglass,ThomasJefferson,JamesMadison,AlexanderHamilton,HenryDavid Thoreau,AbrahamLincoln,FranklinRoosevelt,FrederickDouglass,andMalcolmX. PS371ResearchMethodologyofPoliticalScience.3(3-0).ESSum.Preq:ST311 or(ST301andST302):(PS101.PS102,andPS103)orequivalent.Researchmethods inSocialScienceandquantitativeanalysisinpoliticalscienceandpublicpolicyincluding researchdesign,datacollection.statisticalanalysisandcomputerapplications. PS391InternshipinPoliticalScience.1-6F,S,Sum.Preq:Consentofinstrnetor Internshipinagovemmentalagency,interestgroup,orlikeorganizationinvolves seminarorformalreport. PS401AmericanPartiesandInterestGroups.3(30).S.Americanpartiesand interestgroupsasinstrumentsformobilizingelectorates,shiftingpublicopinionand settingpoliticalpriorities.Theroleofpartiesandinterestgroupsinoperatingand financingelections.Strategies,tacticsandproblemsofpartiesandinterestgroups influencingelectedofficials,bureaucratsandthepolicyprocess. PS406AmericanStatePolitics.3(3-0).Comparativestudyofthepoliticsand policiesofthefiftyAmericanstates.Socioeconomicandpoliticalvariationsandstate responsetointergovernmentaldomesticprograms.Analysisofstatepolicyineconomic development,environment,health,housing,education,transportation,criminaljustice andregulation.
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PS408UrbanPolitics.3(3-0).Examinationofpoliticsinsmalltowns,cities, counties,andurbanregionsincludingpoliticaldevelopmentofcities,groupsinurban politics,governmentalinstitutions,localgovernmentofficials,citizenparticipation, suburbandevelopment,metropolitanreform,andintergovernmentalrelations. PS411PublicOpinionandtheMediainAmericanPolitics.3(3-0).Preq:PS 201.Nature,content,origins,andeffectsofpublicopinionintheAmericanpolitical system;roleofthemassmediainarticulatingandshapingpublicopinion;issues concerningmeasurementofpublicopinion. PS(SOC)413CriminalJusticeFieldWork.4(2—8).F,S.Preq:Acceptancein criminaljusticeoption;seniorstanding;SOC306andPS31].Supervisedobservation andexperienceinacriminaljusticeagency.Studyofrelationshipsbetweenongoing programsandrelevantpoliticalandsociologicaltheoryandresearch.Weeklyseminars, smallgroups,andindividualconferences.Presentationofanintegrativereport. PS415AdministrationofJustice.3(3-0).Preq:PS311andjuniorstanding. CreditwillnotbegivenforbothPS415andPA515.Politicsandadministrationinthe Americansystemofjustice. PS(WGS)418GenderLawandPolicies.3(30).F.Preq:NinehoursofPolitical ScienceorPermissionofInstructor.Lawandpolicypertainingtocontemporarygender issues.Examinationofagendasetting,policyformation,implementation,judicial interpretationandevaluationofselectedissues,suchasreproductivepolicies,equal employmentandsexualabuse. PS431TheUnitedNationsandGlobalOrder.3(3—0).F.Preq:PS23]orPS236 orPS335.UnitedNationsincontemporaryworldpolitics.Functionsandoperationof centralorgans,commissions,andspecializedagencies.Roleinaddressingglobalissues includingpeacekeeping,armscontrol,humanrights,economicandsocialdevelopment, andenvironment. PS433GlobalProblemsandPolicies.3(3-0).F.Preq:PS231orPS236orPS 241.Criticalanalysisofissuesandeventsinworldpolitics,includingterrorism,drug traffickingandmoneylaundering,transmissionofinfectiousdiseases,democratization, globalizationandeconomicdevelopment. PS437US.NationalSecurityPolicy.3(30).Preq.‘PS331.Formulationand implementationofUnitedStatesnationalsecuritypolicy,includingitsmilitary,political andeconomicdimensions.HistoricalevolutionofUSpolicyprimarilyfromtheendof WorldWarIIthroughtheendoftheColdWarandtoitscontemporarycontext PS443SeminarinLatinAmerican&CaribbeanPolitics.3(3-0).S.Preq:Six hoursofpoliticalscienceincludingPS231.CreditcannotbegivenforbothPS443and PS543.ComparativepoliticaldevelopmentinLatinAmericaandtheCaribbean. EmphasisondemocratizationandimplicationsforUSforeignpolicy.



PS445ComparativeSystemsofLawandJustice.3(3-0).Preq:PS311and juniorstanding.CreditwillnotbegivenforbothPS445andPS545.Legalcultureand administrationofjusticeinvariouscountriesandintheUS.Emphasisontheimpactof legalideologyoncrime,politicaljustice,policeadministration,correctionsandjudicial process. PS462SeminarinPoliticalTheory.3(3-0).S.Preq:PS361orconsentof instructor.Aspecialareainpoliticaltheorythroughselectedtexts,independentresearch, andseminarreports.Topicsvaryfromyeartoyear,suchasancientandmodernpolitical thought,democratictheory,andpoliticaltheoryinliterature. PS471PublicOpinionResearchMethodology.3(3-0).F,S.Surveyresearch methodologyinpublicopinionpolling,campaignmanagement.mediaandmarket research,needsassessmentandprogramevaluation.Topicsincludequestionnairedesign, surveysampling,computerapplications,anddataanalysis. PS490ReadingsandResearchinPoliticalScience.1-6.ES.Preq.‘Consentof department.Extensivereadingsorresearchinpoliticalscienceunderdirectfaculty supervision. PS492 AdmissiontoHonorsProgramandConsentofInstructor. preparationofanhonorsthesisinpoliticalscience.

HonorsReadingsandThesisinPoliticalScience.3-6.F.S.Sum.Preq:

Independentreadingand

PS498SpecialTopicsinPoliticalScience.6.ES.Preq.‘SixhoursPSDetailed investigationofatopic.Topicandmodeofstudydeterminedbythestudentandafaculty member. PS500ContemporaryPoliticalScience.3(3-0)F.Overviewofhistoryand contemporarystateofdiscipline,itssubfields,methodologicalemphases,controversies andorientations. PS502TheLegislativeProcess.3(30).S.Preq.‘Advancedundergradstanding including12hrs.ofPS,gradstandingorPBSStatus.Theformulationofpublicpolicy frominstitutionalandbehavioralviewpoints.Importantcurrentlegislativeproblemsat congressionalandstatelegislativelevelsselectedandserveasbasisforanalyzing legislativeprocess. PS506UnitedStatesConstitutionalLaw.3(30).F.Preq:12hrs.ofPSorgrad standingorPBSstatus.Basicconstitutionaldoctrines,includingfundamentallaw, judicialreview,individualrightsandpoliticalprivilegesandnationalandstatepower. Specialattentiongiventoapplicationofthesedoctrinestoregulationofbusiness, agricultureandlaborandtorightssafeguardedbyFirst,FifthandFourteenth AmendmentstotheConstitution.
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PS507CivilLibertiesintheUnitedStates.3(3-0).F,S.Preq:12hrsofPSor grad.standingorPBSstatus.Leadingconstitutionalcasesincivillibertiesandindividual rightsalongwithwritingsofleadingcommentators. PS530SeminarinInternationalRelations.3(3-0).F,S,Sum.Preq.‘Sixhrs.of 500-1eve1coursework.Maybetakenforuptosixhourscredit.In-depthexaminationofa topicwithinlargerfieldofinternationalpoliticstobeselectedbyinstructorforeach semesterfromsubjectspertainingtointerstaterelations.internationallawand organization,regionalpolitics,foreignandsecuritypolicyorglobalissues.Students undertakesubstantialindependentresearchproject. PS531InternationalLaw.3(3-0).F,S.Preq:Gradoradvancedundergrad. standing.Sourcesandsubjectsofinternationallaw,domesticandinternational jurisdictions,judicialsettlement.legalandillegalusesofforceandsubstanceoflawin selectedpolicyareas. PS533GlobalProblemsandPolicy.3(3-0)FPreq:Advancedundergrad. standingincluding12hrs.ofPS,grad.standingorPBSstatus,Internationalpolicy processesandpolicyresponsestoproblemsofglobalscopeincludingroleofintemational law.Considerationgiventoeconomicdevelopment.humanrightsandotherpolicy problemsselectedforspecificsemesters.Independentresearchonaglobalpolicy problemofstudent'schoice. PS536GlobalEnvironmentalLawandPolicy.3(3-0)S.Preq:Gradstandingof PBSstatus.Internationalorganizations.lawsandpoliciesaddressingglobal environmentalproblemsincluding:populationgrowth.atmosphericpollution.climate change,useofoceans.forestsandbiodiversity.Relationshipbetweenenvironmentand ThirdWorldeconomicdevelopment. PS539InternationalPoliticalEconomy.3(30).F.All.yrs.Preq:Advanced undergraduate,graduateorPBSPoliticsofinternationaltradeandpayments.with specialemphasisoninternationalanddomesticdeterminantsofprotectionism. intemationalandnationalpoliticalinstitutions.multinationalcorporations.debtcrises. anddilemmasofeconomicunderdevelopment. PS540SeminarinComparativePolitics.3(30).F,S.Preq:Onecoursein comparativepoliticsandonecourseinPSmethodolog'orConsentofInstructorThis seminaropenswithasurveyoftheproblemsandmethodsofcomparativepolitical analysis,afterwhichstudentsassignedaspecific.limitedsubjecttobeexaminedwithin frameworkofasystematic,analyticalschemeappropriatetotopic.Specifictopicsdravm fromsubjectsofpoliticalideologies.politicalgroups.politicalelitesanddecision-making institutionsandprocesses.



PS542WesternEuropeanPolitics.3(3-0).S.Preq:Ninehrs.ofPS,grad. standingorPBSstatus.Analysisofpoliticalinstitutionsandprocessesinselected WesternEuropeanstatesandtheEuropeancommunityandofmajorsocial,economicand politicalissuesconfrontingEuropeansocieties. PS543LatinAmericanandCaribbeanPolitics.3(3-0).Preq:Advanced undergradstandingincluding12hrs.ofPoliticalScienceorPBSstatus.Comparative politicaldevelopmentinLatinAmericaandtheCaribbean.Emphasisondemocratization andimplicationsforUSforeignpolicy. PS545ComparativeSystemsofLawandJustice.3(3—0}FS.Preq:Grad. standing,CreditforbothPS445andPS545isnotallowed.Legalcultureand adminisuationofjusticeinvariouscountriesandintheUS.Emphasisonimpactoflegal ideologyonnatureofcrime.politicaljustice.policeadministration.correctionsand judicialprocesses, PS571ResearchMethodsandAnalysis.3(30),S.Prcq.Advancedundergrad standingincluding1'2hrsofPS.gradstandingorPBSstatusAsurveyofmethodsused inbehavioralresearchasappliedtofieldofpoliticalscrence:elementsofempirical theory.researchdesign.measurementofvarlables,samplingprocedures.datacourses. techniquesofdatacollection.statisticalanalysis.qualitamemethodologiesand presentationofresearchfindings. PS590SpecialTopics.F.S.Sum PS602SeminarinInternationalRelations.3(3-0).F.S.Sum.Preq:Sirhrs.of 500-levelcoursework.Maybetakenforuptosixhourscredit.ln-depthexaminationofa topicwithinlargerfieldofinternationalpoliticstobeselectedbyinstructorforeach semesterfromsubjectspertainingtointerstaterelations.internationallawand organization.regionalpolitics.foreignandsecuritypolicyorglobalissues.Students undertakesubstantialindependentresearchproject. PS603SeminarinPolitics.2-4.F,S.Preq:Advancedgrad.standing.Independent advancedresearchcourseinselectedproblemsofgovernmentandpolitics.Problems choseninaccordancewithneedsanddesiresofstudentsregisteredforcourse. PS610SpecialTopics.1-6.F,S.Preq:Sixhrs.ofPS.Detailedinvestigationofa topic.Topicandmodeofstudydeterminedbystudentandafacultymember. PS636ReadingsandResearch.1-3.F.S.Sum.Preq:GradstandingorPBS status.Graduatestudentspursueasubjectofparticularinteresttothembydoing extensivereadingsorresearchinthatsubjectunderdirect,individualfacultysupervision. PS651InternshipinPoliticalScience.I6,F.SSum,Preq‘Gradstun/ling Exposuretoenvironmentalandvaluesystemsofpublicorganizationsthrougha superviseduorkexperience

PS685Master'sSupervisedTeaching.1-3.F,S,Sum.Preq:Master’sstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. PS690Master'sExamination.1—6.F,S,Sum.Preq:Master'sstudent.Forstudents innonthesismaster'sprogramswhohavecompletedallotherrequirementsofthedegree exceptpreparingforandtakingthefinalmaster'sexam. PS693Master'sSupervisedResearch.1-9.F,S,Sum.Preq:Master’sStudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. PS695 Research

Master'sThesisResearch.I9.F,S,Sum.Preq:Master’sStudent.Thesis

PS699Master'sThesisPreparation.1-3.F,SPreq:Master’sStudent.Credits ArrangedForstudentswhohavecompletedallcredithour’requirementsandfull-time enrollmentforthemaSter'sdegreeandarewritinganddefendingtheirthesis. PSYCHOLOGY PSY200IntroductiontoPsychology.3(3-0),F.S,Sum.Surveyofbasicprinciples fortheunderstandingofbehaviorandexperienceincludingdevelopment.learning, cognition.biologicalfoundations,perception,motivation,personality,behavior abnormalities.measurementofindividualdifferences,andsocialprocesses.Thevalueof scientificobservationandexperimentationtothedevelopmentofpsychological understandingisemphasized. PSY220OrientationtoPsychology.[(1—0).F.Orientationforneworpotential Psychologymajors.Analysisofexpectationsanddemandsofthepsychologydegree programs.Explorationofthechallengesandopportunitiespresentedbyvariouspost- baccalaureateeducationalandcareeroptions. PSY(ST)240IntroductiontoBehavioralResearchI.3(3-0).F,S.Preq:PSY 200.Coreq:PSY(ST)241.ForPSYandHRDmajorsonly.Introductiontoquantitative methodsinpsychology,includingmeasurement,experimentalcontrol,validity,and fundamentalsofresearchdesign.Discussionofdistributionsandstatisticalinference. PSY(ST)241IntroductiontoBehavioralResearchILab.[(0-2).F,S.Preq:PSY 200.Coreq:PSY(ST)240.ForPSYandHRDmajorsonly.Studentsdesign,analyzeand reportavarietyofsimpleexperiments.



PSY(ST)242Introduction-toBehavioralResearchII.3(3-0).F,S.Preq:PSY (ST)240.Coreq:PSY(ST)243.ForPSYandHRDmajorsonly.ContinuationofPSY (ST)240.EthicsofResearchinPsychology.Techniquesforthedevelopmentofresearch proposals.Statisticaltechniquesfordataanalysisincludingnon-parametrics,one—way andtwo-wayANOVAandintroductiontocorrelationandregression. PSY(ST)243IntroductiontoBehavioralResearchIILab.2(0—4).F,S.Preq: PSY(ST)240.Coreq:PSY(ST)242.ForPSYandHRDmajorsonly.Designandanalysis ofamajorresearchproject. PSY304EducationalPsychology.3(3-0).F,S,Sum.Psychologicalprinciples appliedtoeducation,includingcognitiveandpersonalitydevelopment,individual differences,learningandbehaviortheory.cognitivestrategiesforlearningand remembering,criticalthinkingandproblem-solvingstrategies,studentmotivation, classroommanagementtechniques,componentsofteachereffectiveness,measurement anostudentevaluationprocedures.characteristicsofexceptionalchildren,mainstreaming theclassroom,andmulticulturaleducation. PSY307IndustrialandOrganizationalPsychology.3(3-0).F.S,Sum.Freq:PSY 1'00,iuniors'andseniorsSurveystheapplicationofpsychologicaltheoriesandmethods toproblem:involvingpeopleinworkingsettings.Topicsinclude:organizationaland managementtheory;workmotivationandjobsatisfactionjobandorganizational analysis:perfomianceevaluation:personnelrecruitment,selection.andplacement;and personneltraininganddevelopment. PSY311SocialPsychology.3(3-0).F,S,Sum.Freq:PSY200.Theoryandresearch onhowindividualsrespondandarerespondedtoinsocialsituations.Topicsinclude attitudeformationandchange,affiliation,attraction,selfandinterpersonalperception, interpersonalrelationships,aggression,helpingbehavior,intergroupbehav1or,andgroup dynamics. PSY312AppliedPsychology.3(3-0).F,S.Preq:PSY200.Coversdiverseareasof psychologicalpractice.relatedmethodsandethicalissues.Includesillustrativecasesof psychologicalpracticeinhealth,education,worksettings,law,sports,consumermarkets, andcross-culturalsettings.Exploresprofessionalrolesandcontributionsinthecontexts ofsocial,organizationalandtecruioiogicalchange. PSY340iurgonomics.3(3-0).F.Preq:PSY200.Conceptsfromergonomics, environmentalpsychology,andcognitivepsychologyrelatedthroughdesignexamplesto problemsofeverydayliving.Criteriaofefficiency,comfortandsafetyevaluatedrelative tothedesignofactivity,products,andtheenvironment.Topicsinclude:visualand auditoryperception,informationprocessing,physicalactivity,noiseandlighting,work spacedesign,workload,andproductdesign.
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PSY350HumanResourceDevelopmentSkills.3(3-0).F.Freq:Juniorstanding. Coreq:PSY495,COM[12.ForHRDmajorsonly.Theoretical.conceptualand interventionprinciplesofhumanresourcedevelopmentpracticeinpublicandprivate settings;ethicsandvalues;individual,groupandorganizationalbehavior;assessment methods;interventionmethods.Emphasisonapplyingprinciplestointernshipsettings. PSY370Personality.3(3—0).F.Preq:PSY200.Majorpersonalitytheories. Definitionofpersonalityassociatedwitheachtheoryaswellastheassumptionsand principlesusedinaccountingforhumanbehavior.Theoriesevaluatedconsideringrecent research. PSY376DevelopmentalPsychology.3(3-0).F,5,Sum.Freq:PSY200or304. Behavioraldevelopmentduringthelifespan,includingstudyofcurrenttheoriesand projectworkwithpersonsatvariousstagesofthelifecycle. PSY400Perception.3(3-0).F,S,Sum.Preq:PSY200,Juniorstanding.Anatomy andphysiologyofthemajorsensorysystems,theirrelationshiptocentralstructuresofthe brain,importantand/orcommonpathologicalconditions.Basicissuesandtechniquesof psychophysics.Perceptualphenomenaandtheory.Withanemphasisontopicsintwo- andthree—dimenstonalspatialperception.includingtheperceptionsofsize.depthand motion.Considerationot‘perceptuatphenomenainpracticalsettings PSY(WGS)406PsychologyofGender.3(3-0).F.SPreq:PS)200orH55200 CreditcannotbegivenforbothPS)"400andPS)500Currenttheoryandresearchon perceivedandactualbiological.social.cognitive.personality.andemotionalsimilarities anddifferencesofmenandwomenthroughoutthelifespan.Theconstructionand consequencesofgenderinoursocietyandothers. PSY410LearningandMotivation.3(3-0).F.Preq:PSY20!);Juniorstanding. Introductiontotheprimarylaboratoryresearchareasinlearningandmotivation:classical conditioning,operantconditioning.verballearning.drivetheory.andtheroleofmotives. Emphasisuponresearchonconditioninganditsmotivationalprocessesasthe foundationsfortechniquesinbehaViormodification.Examinationofboththeusesand limitationsofcurrentinformationonlearningandmotivation. PSY420CognitiveProcesses.3(3-0).F,S,Sum.Preq.PSY200;Juniorstanding. Introductiontoresearchandtheoryincognition.includingsuchtopicsasmemory. acquisitionanduseoflanguage,reading.problem—solving.reasoning.andconcepts. PSY(PHI)425IntroductiontoCognitiveScience.3(3-0)F.Preq:Oneupper— levelcourseineitherPHI,PSY,CSCorLinguistics.orpermissionofinstructor. Philosophicalfoundationsandempiricalfundamentalsofcognitivescience,an interdisciplinaryapproachtohumancognition.Topicsinclude:thecomputationalmodel ofmind,mentalrepresentation,cognitivearchitecture,theacquisitionanduseof language.



PSY430BiologicalPsychology..F,S.Preq:PSY200andeitherBIO125or 105;Juniorstanding.Biologicalmechanismsofbehavior,includingelementary neuroanatomyandneurophysiology,sensoryandmotorprocesses,andtheirapplication tomotivation,learning,andpsychologicalprocesses. PSY436IntroductiontoPsychologicalMeasurement.3(3—0}.S,Alt.yrs.Preq: PSY240-241orequivalent.Thebasicprinciplesofpsychologicalmeasurement, includingelementarystatisticalconcepts,reliability,andvalidity.Emphasizes measurementinthescienceofpsychology.Applicationofmeasurementprinciplestoa widevarietyofmeasurementproblems. PSY470AbnormalPsychology.3(3-0).S,Sum.Preq:PSY200or304.Common psychologicaldisordersofchildrenandadults.Historicalandtheoreticalperspectiveson abnormalbehavior;issuesofassessmentandclassification,etiology,symptoms,and treatmentofdisorders. PSY475ChildPsychology..F.S.Preq:PSY200or304;PSY376.Theories. methods,andphenomenaofchildpsychologyandapplicationofthisinformationtothe enhancementofchilddevelopment.Multipleaspectsofdevelopment,includingphysical, cognitive/intellectual,andsocial/emotionaldevelopment,fromconceptionto adolescence.Emphasisonrecentresearchfindingsindevelopmentalpsychology. PSY476PsychologyofAdolescentDevelopment.3(3—0).F,S,Sum.Preq:PSY200 orPSY304.Theories,principles.andissuesofhumanpsychologicaldevelopment emphasizingadolescence.Cognitive.social,andphysicalchanges;theirinteraction. Implicationsforteachingandparentingadolescents. PSY491SpecialTopicsinPsychology..F,S.Preq:PSY200.Explorationin depthofadvancedareasandtopicsofcurrentinterestinpsychology. PSY495HumanResourceDevelopmentPracticum.3-8.F,S.Preq:Jr.standing. ForHRDmajorsonly.Supervisedpracticuminahumanresourcedevelopment organizationduringtwoconsecutivesemesters.Applicationofhumanresource developmentknowledgeandskills. PSY498PsychologyHonorsSeminar.3(1—4).AsneededPreq.‘Permissionof department;HRDandPSYhonorsstudents.Musttaketwosemesters.Seminarand independentstudyunderfacultydirection.Providestheundergraduatepsychologyhonors studentswithanopportunitytopracticeskillsindesigning,conducting,andevaluating research.Thestudent,workingcloselywithafacultyadvisor.designsaresearch approachtoaparticularbodyofliterature.accumulatesappropriatedata,andanalyzes andevaluatesthedata
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PSY499lndividualStudyinPsychology.[-6.ES.Preq:Permissionofthe Department.Coreq:PS}495forHRDmajorsduringtheirworksemester.Individual researchproject(literaturereview,experiment,survey,fieldstudy)opentoany undergraduate,underthedirectionofaPsychologyDepartmentfacultymember. PSY500VisualPerception.3(2—2).F.Preq:Grad.standingorConsentof Instructor.Detailedconsiderationofanatomyandphysiologyofvisualsystem(both peripheralandcentralcomponents).Modernquantitativeapproachestopsychophysical problemsofdetection.discrimination,scaling.Examinationofchiefdeterminantsof visualperception.includingbothstimulusvariablesandsuchorganismicvariablesas learning,motivationandattention.Discussionofperceptualtheoryandprocesses emphasizesseveraltopicsintwo-andthree-dimensionalspatialperception. PSY502PhysiologicalPsychology.3(3-0).F.Preq:Twelvehrs.ofPSYincluding PSY200,400,410.Physiologicalfoundationsofbehavior,basicvertebrateneuroanatomy andneurophysiology. PSY(WGS)506PsychologyofGender.3(3-0).ES,All.Yrs.(even).Preq.‘ PermissionofInstructor.CreditforbothPSY406andPSY506isnotallowed.Current theoryandresearchonperceivedandactualbiological,social,cognitive,personality,and emotionalsimilaritiesanddifferencesofmenandwomenthroughoutlifespan. Constructionandconsequencesofgenderinoursocietyandothers. PSY508CognitiveProcesses.3(3—0).F.Preq:GradstandingorPBSstatus. Emphasisupontheresultsfromresearchonanumberofcomplexprocesses(e.g., remembering,conceptlearning,problemsolving,acquisitionanduseoflanguage)and thetheoriesthathavebeenproposedtoexplaintheseresults. PSY510AdvancedProblemsinPsychology.F,S.Preq:Gradstanding.Offers opportunitiestoexplorevariousareasofpsychology.Sections:SectionD,developmental psychology;SectionX,experimentalpsychology;SectionI,industrial-organizationaland vocationalpsychology;SectionS,socialpsychology. PSY511AdvancedSocialPsychology..F.Preq:Grad.standingorPBS status.Asurveyoftheoryandresearchinsocialpsychologythroughreadingand discussionofprimarysourcematerials.Inaddition,thecoursedealswithissuesof methodology,ethicalquestionsinsocialpsychologicalresearchandapplicationof researchfindingstotheworldatlarge. PSY513PsychologyandLaw.3(3-0).S.Alt.yrs.Preq:Grad.standing.Interaction betweenpsychologyandlaw,includingpretrialsurveys,juryselection,eyewitness identification,jurydecisionmaking,competencetostandtrial,insanity,experttestimony, sexualassaultandthedeathpenalty.



PSY(PHI)525IntroductiontoCognitiveScience.3(3-0)FPreq‘Grad. standingorConsentofInstructor.CreditforbothPH1(PSl9425andPHI(PSY)525is notallowed.Philosophicalfoundationsandempiricalfundamentalsofcognitivescience, aninterdisciplinaryapproachtohumancognition.Thecomputationalmodelofmind. mentalrepresentation,cognitivearchitecture.theacquisitionanduseoflanguage. PSY535TestsandMeasurements.3(3-0).F,S.Preq.‘Sixhrs.ofPSY.Astudyof theprinciplesofpsychologicaltestingincludingnormsandunitsofmeasurement. elementarystatisticalconcepts,reliabilityandvalidity.Inaddition.someattention devotedtothemajortypesofavailabletestssuchasgeneralintellectualdevelopment. testsofseparateabilities,achievementtests.measuresofpersonalityandinterest inventories. PSY553PrinciplesandPracticeofEcological/CommunityPsychology.3(3—0).S AltYrs.Preq:Sixhrs.PSY.Introductiontocommunitypsychologyanditsattemptto redefinesocialproblemsaccordingtoanecologicalframe—of-referencewithemphasison humanitarianvalues,culturaldiversity,thepromotionofapsychologicalsenseof communityamongindividualsandgroups.andtheneedforpsychologiststoengagein systematiccommunityresearchandaction. PSY558PsychologyandtheAfricanExperience.3(3-0).S.Alt.yrs.Preq.‘Sixhrs. PSY.AnethnographicapproachtothepsychologyofpeoplesofAfricandescentthrough examinationoftheinfluenceofhistoricalandculturalphenomena.Specificattentionto understandingtheAfricentricworldviewandissuesofmentalhealth,personalityand identitydevelopment,racism.oppressionandempowerment PSY582AdolescentDevelopment.3(3-0).S,All.Yrs,Sum.Preq:6hoursinPSY orConsentofInstructor.Currenttheoriesandresearchondevelopmentduring adolescence.Topicsinclude:physicalgrowth,cognitivechanges,relationshipswith peers,parentsandteachers,questforidentityandindependence,moralityandsexuality. PSY584AdvancedDevelopmentalPsychology.3(3-0).F.Preq:Ninehrs.ofPSY, includingPSY376,PSY475orPSY476.Asurveyoftheroleofgrowthanddevelopment inhumanbehavior,particularlyduringthechildandadolescentperiods.Thiscoursepays particularattentiontobasicprinciplesandtheoriesintheareaofdevelopmental psychology. PSY591HistoryandSystemsofPsychology.3(3-0).S.Preq:PSY 200,400,410,420;ConsentofInstructororGrad.status.Aimofthiscourseistoacquaint studentswiththehistoryofpsychologyandpsychologicalsystemsandtogivestudents somepracticeintakingdifferentapproachestoaparticularproblemarea. PSY596AdvancedEducationalPsychology.3(3-0).F.Preq:Sixhrs.ofPSY.A criticalappraisalofcurrentpsychologicalfindingsrelevanttoeducationalpracticeand theory.
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PSY620SpecialProblemsinPsychology.1—3F,S.Freq.6hrs.ofPSYCoreq, hrs.ofST.Courseprovidesopportunityforexplorationindepthofadvancedareasand topicsofcurrentinterest. PSY641PsychologicalClinicPracticum.][2,FS.Preq'THE/1'8hrs.ingrad PSY,whichmustincludeclinicalskillcoursesPSY722andPSY723and/orConsentof InstructonClinicalparticipationininterviewing.counseling.psycho-therapyand administrationofpsychologicaltests.Practicumtobeconcernedwithadultsandchildren. PSY651InternshipinPsychology.[-12F,SPreq.Approvalofadvisory committee.Supervisedworkexperienceinanappropriatesettingwithprofessional supervisioninthefieldfromadoctorallevelpsychologistwithcredentialsand/or experienceintheappropriatespecialtyinpsychology.Experienceconsistsoffulltimefor onesemesterorhalftimeforanacademicyearorequivalenttime. PSY680DirectedStudyPsychology.F,S.Preq:Consentoflnstructor.Credits ArrangedResearchprojectforgraduatestudentssupervisedbymembersofthegraduate faculty.Researchtobeelectedonbasisofinterestofstudentandnottobepartofthesis ordissertationresearch. PSY685Master'sSupervisedTeaching.13.FSSumPreq:Master’sstudents. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment.observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. PSY693Master'sSupervisedResearch.1—9FS,SumPreq'Master’sStudent InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. PSY695 Research

Master'sThesisResearch.1-9.F,S,SumPreq:Master'sStudent.Thesis

PSY699Master'sThesisPreparation.13.F,S,Sum.Preq'Master’sStudent. Creditsarranged.Forstudentswhohavecompletedallcredithourrequirementsandfull— timeenrollmentforthemaster'sdegreeandarewritinganddefendingtheirthesis. PSY700AuditionandOtherNon-VisualSenses.3(30).S.Altyrs.Preq:PSY 500.Basicsofphysicalandphysiologicalacoustics.auditoryanatomyandphysiology. psychophysics,hearinglossandhearingconservation.frequencycoding,loudnessand pitch,binauralphenomena.complexpatternperception.auditorysceneanalysis. localizationandspeechperception.Coverageofatleastoneothertopicrelevanttonon- visualsenses(eg.thevestibularsystem.kinesthesis.pain.smell.taste.temperature. touch,perceptionoftime).



PSY703BiologicalFactorsinAbnormalBehavior.3(3-0).Sum,Alt.Yrs.Preq: Sixhrs.ofPSYandsixhrs.ofbiology.Biologicalinfluencesandpredispositionsin abnormalhumanbehavior,includingbraindamageanddisconnectionsyndromes, psychosomaticillnesses,anxietyandneurosis,manic—depressivedisorder,schizophrenia anddisordersofmemory,eating.movement,sexualbehaviorandothers.Assumesonlya moderatebiologybackground. PSY704LearningandMotivation.3(3-0).S.Preq:Grad.standingorPBSstatus. Asystematicanalysisofsomeofthemajorclassesofvariablesdeterminingbehavioral change.Learningvariablesanalyzedwithintheirprimaryexperimentalsetting,and emphasisuponthediversityofthefunctionsgoverningbehaviorchangeratherthanupon thedevelopmentofsomecomprehensivetheory.Examinationofbothlearningand motivationalvariablesastheycontributetochangesinperformancewithinthe experimentalsetting. PSY710SpecialTopicsinPsychology.1-3.F,S.Preq:Grad.standing,Consentof Instructor.Courseprovidesopportunityforexplorationindepthofadvancedtopical areaswhich,becauseoftheirdegreeofspecialization.arenotgenerallyinvolvedinother courses;forexample,multivariatemethodologyinpsychology,computersimulation, mathematicalmodelbuilding.Somenew700—levelcourseswillfirstbeofferedunderthis titleduringdevelopmentalphaseandassuchmayinvolvelecturesand/orlaboratories. PSY712Attitudes.3(3-0).S.Preq.‘Sixhrs.grad.PSY0rConsentofInstructor. Theoryandresearchinattitudeformationandchange;analysisofvariouspersuasion paradigmsemployedinmasscommunicationandgroupinfluenceprocesses;studyof individualattitudinalstructures,resistancetopersuasion,behaviorasaprecursorto attitudechange;attitudebehaviordiscrepancy,attitudemeasurementtechniquesand methodologicalconsiderations. PSY713Attribution.3(3-0).S,Alt.Yrs.Preq:PSY511.Thedeterminantsand consequencesofassigningcausesforthebehaviorofothersandourselves.Topics includeatu'ibutionalmodels,emotionalstates,successandfailure,responsibility assignments,self-handicapping,self-fulfillingprophecy,motivationalbiasesand applicationstotherapy. PSY714SocialPsychology:SmallGroupsResearch.3(3-0).S.Preq:PSY511. Surveystheliteratureandresearchpertainingtosocialpsychologicalprocessesinand betweengroups.Coursecontentincludesbasicprinciplesofgroupformation,role differentiation,communication,influence.norms,socialexchange,equity, cooperation/conflict,decisionmakingandpro—socialbehavior.Environmentalfactors affectinggroupbehavioralsoconsidered.Inconjunctionwitheachsubstantivetopic, suitablemethodologiesforresearchconsidered.

PSY720PsychologicalSurveyOperations.3(3-0).S.Preq:ST507orequivalent. Coreq:ST508orequivalent.Emphasisonapplicationofsurveyoperationalmethodsto problemsofinteresttopsychologistsingovernmental,institutionalandindustrial settings.Coursedesignedtoprovidecompetencyinquestionnaireconstruction,data collection,designandanalysisproceduresandreportwriting.Theclasswilldesign, conductandanalyzeasurveyontopicoftheirownselectionintheareaofpsychology. PSY721AreaSeminarinSchoolPsychology.1-6.F,Alt.Yrs.Preq:Grad. standingorPBSstatus.Thefollowingtopicsdealtwith:(1)thedevelopmentofschool psychologyasaprofessionalarea,(2)methodsofinquiry,(3)scientificandtheoretical bases,(4)contemporaryissues,(5)ethicalquestions,(6)relationshiptootherareaswithin psychology. PSY722IndividualIntelligenceMeasurement.4(4—3).F,Alt.Yrs.Preq:PSY535 andconsentofschoolpsychologycoordinator.Theoreticalapproachestoandindividual assessmentofintellectualfunctioning,childdevelopment,adaptivebehavior,andvisual motorfunctioning.Administration,scoring,andinterpretationofcurrentstandardized instrumentsandnonstandardizedassessment.Writtencommunicationoffindings. PSY723PersonalityMeasurement.3(2-3).S,Alt.Yrs.Preq:PSY722.Theoryand practicuminindividualpersonalitytestingofchildrenandadultswithemphasison projectivetechniques,otherpersonalitymeasures,reportwritingandcasestudies. PSY724PsychologicalInterventionI.3(2-2).F,Alt.Yrs.Preq:PSY723and ConsentofInstructor.Designedtoexaminetheories,research,techniques,ethicsand professionalresponsibilitiesrelatedtoapproachestopsychologicalintervention.Typesof psychologicalinterventionincludebehaviormodification,milieuapproaches,crisis interventiontechniquesandgroupprocessmethods,inadditiontomoreintensive relationshipapproaches.Acloseintegrationofexperiences,contentandsupervision emphasizedinavarietyofprofessionalsettingswithawiderangeofpersonalproblems andagegroups. PSY725PsychologicalInterventionII.3(2-2).S,Alt.Yrs.Preq:PSY724.The primarypurposeofthiscourseistoprovidestudentsopportunitiestoacquireinformation, conceptualframeworks,interpersonalskillsandasenseofethicalresponsibility,allbasic totheirfurtherdevelopmentaspracticingpsychologists.Amajoreffortinthecourse madetohelpthestudentincreasehis/herinterpersonalskillsasameansofpromotingthe psychologicalgrowthandeffective-messofothers. PSY727PsychologicalConsultation.3(2—2).S.Preq:Ninehrs.gradPSYorED. Introductiontopsychologicalconsultationwithemphasisonschoolsetting.Presentation ofvariousconsultationmodelsandtheoreticalbases.Developmentofskillsinpracticeof consultation.



PSY732TheoriesofIntelligence.3(30).S,Alt.Yrs.Preq:Grad.standing.Critical analysisofthepsychologicalconstructofintelligence.Traditionaltheories,aswellas cognitivedevelopmental,infonnation-processing,comparativepsychology.artificial intelligence.cross-culturalandepistemologicalapproachestointelligenceexplored. PSY(IE)740HumanFactorsinSystemsDesign.3(3-0).FPreq:IE452orPSY 340,Coreq:ST.707or5]].Introductiontoproblemsofthesystemsdevelopmentcycle. includinghuman-machinefunctionallocation.militaryspecifications,displaycontrol compatibility,thepersonnelsub-systemconceptandmaintainabilitydesign.Detailed treatmentgiventopeopleasinformationprocessingmechanisms. PSY(IE)743ErgonomicPerformanceAssessment.3(3-0).F,Alt.Yrs.Preq.‘PSY 200,ST507and508orequivalent.Fundamentalsofergonomicperformance measurementusedtoassesstheeffectsofenvironmentandsystemdesignonhuman performance.Treatmentoftopicssuchasworkloadmeasurement,measurementof complexperformance,simulatorstudies.measurementofchange.tasktaxonomies, criteriontasksetsandstatisticalmethodsoftaskanalysis.Problemsoflaboratoryand fieldresearch,measurementofchangeandgeneralizabilityoffindings. PSY(IE)744HumanInformationProcessing.3(3-0).S,Alt.Yrs.Preq:PSY200, ST507and508orequivalent.Fundamentalsofhumaninformationprocessingbasicto skilledoperatorperformanceandthedesignofdisplays,controlsandcomplexsystems. Treatmentoftopicssuchaschannelcapacity.workingmemory,long-termmemory, decisionmaking,attentionandprocessmonitoring.Problemsofdisplayandcontrol designandevaluation,evaluationoftextualmaterial,andhuman-computerinteraction. PSY(IE)745HumanPerformance.{3-0).S,Alt.Yrs.Preq:Grad.standing;ST 507orequivalent.Fundamentalsofhumanperceptualandmotorabilitiesbasictoskilled operatorperformance.Theoreticalmodelsofmanasanoperator.Thehumanasan informationprocessingmechanism.Motorskillslearning,performancedecrementand informationfeedback.Channelcapacity,stress,fatigue,arousaltheory.Attention,time— sharingandworkload.Sustainedperformance,vigilance,monitoring,search,inspection andtracking.Circadianrhythms;sleeploss;shiftwork. PSY750AreaSeminarinHumanResourcesDevelopment.1-6.F,S.Preq: ConsentofInstructor.Thefollowingtopicsdealtwith:(1)humanresourcesdevelopment asanareaofinquiry,(2)methodsofinquiry,(3)contemporaryissues,(4)ethical questions,(5)relationshiptootherareaswithinpsychology. PSY751HumanResourcePlanning.3(3-0).F,Alt.Yrs.Preq:Grad.standingor PBSstatus.Coreq:ST507orequivalent.Reviewoftheliterature,methodsandresearch issuesinthefieldofhumanresourceplanningandevaluation.Goal-setting,needs assessment,informationsystems,subjectiveprobability,humanresourceaccounting, decisionprocesses,incentiveprograms,humanproductivityandrelatedsubjects.Focus onplanningandevaluationmethodsforcommunitiesandorganizations.
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PSY752ActionResearchinPsychology.3(3-0).S.'Preq.ST5]]orequivalent Coreq,ST508orequivalent.Actionresearchmodelsinpsychologyandtheir relationshipstoresearchmethods.Researchinfieldsettingsandimplicationsforethics andsocialresponsibility.internalandexternalvalidity.experimenterandvolunteer effectsandproblemsofmeasurement. PSY755Cross-CulturalResearchandDevelopment.3(30)S.Alt.Yrs.Preq‘ST 507orequivalent.gradstanding.Coreq,ST508_0rConsentofInstructorReviewofthe literature.methodsandissuesincrossculturalresearchanddevelopment.Cross-cultural programsevaluationandpolicystudiesinhealth,education.technologytransfer. internationalcooperationandcommunications.Forgraduatestudentsinscienceand technologywithplanstoworkininternationalsettings. PSY756ConsumerResearch.3(30),S,Altl'rsPreqST50"orequivalent,grad standingorPBSstatus.Coreq:ST508.Reviewoftheliterature.methodsandresearch issuespertainingtoconsumerbehavior.Consumerdemographics.psychographics. attitudes,persuasion,intentions,decisionprocesses.consumption.saving.innovationand relatedtopics.Researchmethodsincludingexperiments,surveys.focusgroupsandcase studies. PSY757InnovationandTechnology.3(3-0).FPreq.hrs.grad.STorresearch methods.Socialsciencetheoryandresearchoninnovationprocessandconsequencesof deployingandimplementingtechnologies.Interactionsbetweensocialandtechnical systems:R&Dmanagement;social/administrativetechnology;adoptionand dissemination;publicpolicy;computer-mediatedcommunications;implementation;and intendedandunintendedoutcomesforindividuals,organizationsandsociety. PSY761PsychologicalMeasurement.3(3-0).F.Preq:ST507or511or equivalent,12hrs.ofPSY.Theoryofpsychologicalmeasurement.Statisticalproblems andtechniquesintestconstruction. PSY762Quasi-ExperimentalEvaluationDesign.3(3~0).S.Preq:ST507or equivalent.Anintroductiontoquasi-experimentaldesignasappliedtoHRDprogram evaluation:(1)Methodsofassessinginformationalneeds,(2)recognitionofinternaland externalvaliditythreats,(3)designofquasi—experimentstominimizethreatsand(4)use ofresultsbyprogramdecisionmakers. PSY763SystemsTheoryandApplicationsinHumanResourceDevelopment. 3(3-0).F.Preq:PSY750orequivalent.Anintroductiontothesystemsapproachand generalsystemstheory.(1)Conceptsandterminologyofgeneralsystemstheory.(2) techniquescurrentlyusedtoaccesssystemrequirementsand(3)methodsofanalyzing systemperformance.Emphasisonapplicationofsystemstechniquestothedesignand implementationofhumanresourcedevelopmentprograms.



PSY764SurveyofIndustrial/OrganizationalPsychology.3(3-0).S.Preq:PSY 535.Issuessurroundingtheperson,organizationandjob.Employeemotivationand workattitudes,workanalysisanddesign,recruitment,selection,training,and performanceappraisalofemployees,andorganizationalleadershipandgroup/team processes.Emphasisonscientist-practitionermodelthroughoutthecourse. PSY765VocationalPsychology.3(3-0).F.A]!Yrs.Preq:ST507,PSY761or equivalent.Thestudyoftheindividual'svocationalbehavioranddevelopmentthroughtheyearsofchoiceandadjustment.Anup-to-datereviewandsynthesisofresearchand theoryinthefieldofvocationalpsychology.Empiricalstudiesandtheoreticalstatements inthefieldappraisedandevaluatedtodeterminewhatbehaviorallawsapplyto vocationalphenomena. PSY766PersonnelSelectionResearch.3(3-0).F,Alt.Yrs.Preq:Sixhrs.ofgrad.ST,PSY535.Asurveyoftheoretical,methodologicalandresearchliteratureonpersonnel selection.Topicsincludeorganization,taskandpersonanalyses,validationstrategies,utilityandequalopportunityissuesandselectionstrategies.Emphasisonresearch. PSY767TrainingResearch.3(3-0).F,A1!Yrs.Preq:Sixhrs.ofgrad.PSYandsix hrs.ofgradST.Asurveyofconceptualandresearchliteratureontraining.Topicsincludeneedsassessments.learning.transfer.maintenance.criterialandevaluation issues.aswellasareviewofresearchonspecifictrainingtechniques.Emphasison researchmethodsandfindings.notskilldevelopmentinspecifictrainingtechniques. PSY768OrganizationalPsychology.3(3-0).FPreq.‘Ninehrs.ofPSY.Astudyof theapplicationofbehavioralscience.particularlypsychologyandsocialpsychology,to organizationalandmanagementproblems. PSY769WorkMotivation.3(30).S,All.Yrs.Preq:PSY768.Theoryandresearch inworkmotivation.Anin-depthexaminationofmotivationtheoryasitpertainstothe studyofindividualbehaviorinworksettings. PSY770OrganizationDevelopmentandChange.3(30).S,Alt.Yrs.Preq:PSY 768.Asurveyoftheoryandresearchinorganizationdevelopment.Attentiondirectedto: (1)methodsofdiagnosingneedfororganizationalchange,(2)techniquescurrentlyused toimplementandevaluateorganizationalchange,(3)professionalethicsandotherissues dealingwithclient-consultantrelationship.Emphasisondevelopmentalapproachesoriginatingfrompsychologyandalliedfields. PSY785MethodologicalIssuesinDevelopmentalPsychology.3(3-0).S,Alt.Yrs. Preq:PSY584and3hrs.ofgrad.statistics.Methodologicalissues,researchdesignsand statisticaltechniquesindevelopmentalpsychology.Roleandmeaningofageasa researchvariable.Interpretationofresearchreports.Ethicalissues.

PSY786CognitiveDevelopment.3(30).S,All.Yrs.Preq.‘PSY584.Examination ofresearchandtheoryincognitivedevelopment.Primaryfocusonchildhood,but implicationsfortheentirelifespanaddressed.Applicationofcognitivedevelopmentalprinciplesincreatinginterventionsandeducationalprogramsalsodiscussed. PSY787SocialDevelopment.3(3-0).S,Alt.Yrs.Preq:PSY584.Surveyofcurrent theoryandresearchonthedevelopmentofsocialbehaviorsystems,includingattachment,aggression,gender~rolebehavior,prosocialbehavior.Attentiontotheroleofsocialclass, raceandculture,andtocontemporaryphenomenasuchasdaycare,single-parentand dual-careerfamilies,childabuse. PSY788AdulthoodandAging:CognitiveandIntellectualChange.3(3—0).F,Alt.Yrs.Preq:PSY58-1orequivalent.Criticalexaminationoftheoryandresearch associatedwiththestudyofcognitiveandintellectualchangeinadulthoodandaging.Memoryandlearning,informationprocessing,language.intelligence,socialcognitionandexpertise. PSY789Socio-EmotionalProcessesinAdulthoodandAging.3(3—0).F,Alt.Yrs. (Odd).Preq~PSY584.Currenttheoryandresearchonsocial,emotionalandpersonalitydevelopmentduringadulthoodandaging.Generallyincludingself-conceptandidentity,interpersonalrelations(friendship,marriage,parenting,work),control,copingandlife satisfaction.Attentiontogender,cultureandcontemporaryissuesinadultdevelopmentandaging. PSY792PsychologyofFamiliesandParenting.3(3-0).F,All.Yrs.Preq.‘Ninehrs. grad.PSYorED.Specialtopicsinthearea,includingfamilyinfluencesoncognitivedevelopment,effectsofparentaldivorceonchildren,single-parenting,step-families,childabuseandethnic/culturaldifferencesinfamilyfunctioning.Acriticalexamination oftraditionalandcontemporaryparentingapproachesandanintroductiontofamilytherapy. PSY795StressandCoping.3(3—0).F,All.Yrs.Preq.‘Twograd.PSYcourses. Discussionofcurrentresearchfindingsandtheoriesinareaofpsycho-socialstress. Topicsinclude:biologyofthestressresponse,methodology,physical,behavioraland psychologicalreactionstostress,andrelationshipsbetweenpersonalityandsocial supporttothedevelopmentofstress-relateddisorders. PSY800IntroductiontoGraduateStudyinPsychology.1(1-0).F.Preq:Grad. standinginPSYOrientationtograduatestudyinpsychology.Libraryandcomputer systems.Facultyresearchandteachinginterests.Specialresearchfacilitiesand populations.Standardsforresearchwithhumanandinfra-humansubjects.Ethical principlesofAmericanPsychologicalAssociation.Genericandspecialtyguidelinesfor providersofpsychologicalservices.NorthCarolinaLicensingLawandsupportingrules. Psychologyasscience,disciplineandprofession.



PSY802AreaSeminarinErgonomics.[(1-0).F.Preq:Grad.standingorPBS status.Introductiontoergonomicsasanareaofstudy;historicalaspects;contemporary issues;ethicalquestions;overviewofcampusresearch,facilitiesandcoursesinthearea; considerationofinformationsources,financialsupportforresearchproposalsand employmentopportunities. PSY807AdvancedSeminarinResearchDesign.3(3—0).F.Preq:Ninehrs.of statisticalmethodsandresearchorConsentofInstructor,Advancedgrad.status.A seminar-typecoursewithtopicsselectedeachsemesterinaccordancewiththeinterests andneedsofthestudents.Attentiongiventotheresearchstrategiesthatunderlie educationalandpsychologicalresearch,tothedevelopmentoftheoreticalconstructs,toa criticalreviewofresearchrelatedtoproblemsinwhichthestudentsinterested,andtoa systematicanalysisandcritiqueofresearchproblemsinwhichthestudentsengaged. PSY809PsychologyColloquium.1(1-0). PSY820SpecialTopicsinPsychology.[-3.F,S.Preq.‘6hrs.ofPSY.Coreq:hrs. ofST.Courseprovidesopportunityforexplorationindepthofadvancedareasandtopics ofcurrentinterest. PSY825AdvancedProblemsInPerception.3(30).S,AllYrs.Preq.‘PSY700.An explorationofadvancedtopicsinthefieldofperception.Specificcoveragevariesfrom yeartoyearbutmayincludeexaminationofattentionalandorganizationalfactorsin perception,informationprocessingapproachestoperception,theoriesofperception and/orperceptual/motorskills. PSY826AdvancedProblemsinCognition.3(3-0).S.Preq.‘PSY508orConsentof Instructor.Thisseminarprovidestheopportunityforexploringindepthproblemsand issuesinmemory.conceptlearning,problemsolving,psycholinguisticsandotherareasin cognition. PSY841SchoolPsychologyPracticum.1-12.F,S.Preq:Twelvehrs.ingrad.PSY, whichmustincludeclinicalskillcoursesPSY722andPSY723and/orConsentof Instructor.Clinicalparticipationininterviewing,counseling,psycho-therapyand administrationofpsychologicaltests.Practicumtobeconcernedwithadultsandchildren. PSY846PracticuminIndustrial/OrganizationalPsychology.3(3-0).F,SAlt. Yrs.(odd).Preq'PSY764.ProceduresandtechniquesusedbyIndustrialand OrganizationalPsychologistsinthefield.Studentswriteworkproposals,conduct interventionsinfield,andcodumentresults.ReviewoneormoreI/Oprocedurestep—by— step.
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PSY851InternshipinPsychology.1-12.F,S.Preq:Master’sdegreeinPSYand approvalofadvisorycommittee.Supervisedworkexperienceinanappropriatesetting withprofessionalsupervisioninthefieldfromadoctorallevelpsychologistwith credentialsand/orexperienceintheappropriatespecialtyinpsychology.Experience consistsoffulltimeforonesemesterorhalftimeforanacademicyearorequivalent time. PSY880DirectedStudyinPsychology.F,S.Preq:ConsentofInstructor.Credits ArrangedResearchprojectforgraduatestudentssupervisedbymembersofthegraduate faculty.Researchtobeelectedonbasisofinterestofstudentandnottobepartofthesis ordissertationresearch. PSY885DoctoralSupervisedTeaching.1—3.F,S,Sum.Preq.’DoctoralStudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplaningfor theteachingassignment,observeandprovidefeedbacktothestudentduringtheteaching assignment,andevaluatethestudentuponcompletionoftheassignment. PSY890DoctoralPreliminaryExam.[—9.F,S,Sum.Preq:DoctoralStudent.For studentswhoarepreparingforandtakingwrittenand/ororalpreliminaryexarns. PSY893DoctoralSupervisedResearch.[-9.F,S,Sum.Preq.‘DoctoralStudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. PSY895DoctoralDissertationResearch.[-9.F,S,SumPreq:DoctoralStudent. DissertationResearch PSY899DoctoralDissertationPreparation.[-3.F.S,Sum.Preq'Doctoral Student.Forstudentswhohavecompletedallcredithourrequirements.full-time enrollment.preliminaryexamination.andresidencyrequirementsforthedoctoraldegree. andarewritinganddefendingtheirdissertations. PHYSICS PY101PerspectivesonPhysics.1(1-0).F.Preq:CourseavailableforPhysics majorsonly.Orientationtothecurrentpracticeofphysics,includingdiscussionof historicalbackground,scientificviewpoint.currenttopics.andcareersinphysics.Visits todepartmentalresearchlaboratories. PY123StellarandGalacticAstronomy..F,S.Introductory.descriptive surveyofstars,galaxiesandcosmology,designedprimarilyfornon-sciencemajors. Exoticrecentdiscoveriessuchasquasars,pulsars,andblackholeswillbeincluded. ComplementsPY124,SolarSystemAstronomy.CompanionlaboratorycoursePY125.



PY124SolarSystemAstronomy.3(3-0).F,S.Introductory,descriptivesurveyof thesolarsystemdesignedprimarilyfornon-sciencemajors,includingcurrentresults fromspaceprobes,historyofastronomy,andthemotionsofthemoon,stars,andplanets inthenightsky.Complementarycoursecoveringstars,galaxiesandcosmology(PY 123).Companionlaboratorycourse(PY125). PY125AstronomyLaboratory.1(0-2).F,S.Coreq:PY123or124.Introduction toastronomicalobserving.Twelveexercisesincludeastronomicalinstruments;the natureoflight;Kepler'sandNewton'slawsofmotion;theconstellations,planets,binary stars,stellarclusters,andgalaxies.Useofsmalltelescopestoobservecelestialobjects. PY126Computer-basedAstronomyLaboratory.1(0-2).F,S.Coreq:PY123or Pl’[24.Tencomputer-basedlaboratoryexercisesinastronomy.Celestialcoordinates, motionsofcelestialobjects,andbrightstarsandconstellations.Simulatedobservingof planets,stars,andgalaxies.withdatareductionandanalysis.Co—requisite:PY123or PY124. PY131ConceptualPhysics.4(3-2).F,S,Sum.Forhumanitiesandsocialscience studentsonly.Fundamentalsofphysicsfromaconceptualratherthanamathematical viewpoint.Applicationsofphysicstoeverydayphenomenaandexperiences.Numerous demonstrationsanddiscovery-basedlaboratory.Mechanics.propertiesofmatter.heat, sound,electricityandmagnetism,lightandrelativity. PY133ConceptualPhysics:Optics.4(3-2).F.S.Fundamentalsofopticsfroma conceptualratherthanamathematicalviewpoint.Applicationsofopticsrangingfrom everydayphenomenatomodernopticaldevices;fromrainbowstolasers.Numerous demonstrationsanddiscovery-basedlaboratory.Propertiesoflight,color,optical devices.lightintheatmosphere,visioninanimalsandman.lightinmodemphysics,light inthecosmos. PY201GeneralPhysicsI.4(3-3).F.Coreq:MA14].Firstcourseofthreesemester sequenceforstudentsmajoringinphysicalandmathematicalsciences.Calculusused throughout.PrinciplesofclassicalNewtonianmechanicscoveredindetail. PY202GeneralPhysicsII.4(3-3).S.Preq:FY20],MA141.Coreq:MA241. Secondcourseofthreesemestersequencedesignedprimarilyforstudentsmajoringin physicalandmathematicalsciences.Calculususedthroughout.Principlesofelectricity andmagnetismcoveredindetail. PY203GeneralPhysicsIII.4(3-3).F.Preq.‘PY202,MA241.Coreq.’MA242, Thirdcourseofthreesemestersequencedesignedprimarilyforstudentsmajoringin physicalandmathematicalsciences.Calculusisusedthroughout.Principlesofwave opticsandmodernphysicsarecoveredindetail.

PY204GeneralPhysics.3(3-0).Preq:MA141.Creditcannotbeearnedforboth PY204andPY205.Introductiontophysics,includingthestudyofmechanics,sound, heat,andthermodynamics.Theanalyticalapproachisemployedwithemphasison problemsolving.IdenticaltoPY205,exceptthatthereisnolaboratory.Offeredonly throughIndependentStudybyExtension. PY205PhysicsforEngineersandScientistsI.4(3-3).ESSum.Preq:MA141 withagradeofCorbetter.Firstsemesterofatwo-semestersequenceinintroductory physics,withlaboratory.Acalculus—basedstudyofmechanics,soundandheat. PY206GeneralPhysicsLaboratory.[(0—2).F,S,Sum.Preq:PY204.Enrollment subjecttoapprovalofPhysicsDepartment,andlimitedtostudentswhohavepassedPY 204.NotopentostudentshavingcreditforFY205.Approximatelytenexperimentstaken fromthefieldsofmechanics,sound,heatandthermodynamics. PY208PhysicsforEngineersandScientistsII.4(3-3).F,S,Sum.Preq:PY205 andMA241withgradeofCorbetter.Secondsemesterofatwo-semestersequencein introductoryphysics,withlaboratory.Acalculus-basedstudyofelectricity,magnetism, opticsandmodernphysics. PY211CollegePhysicsI.4(3—2).F,S,Sum.Preq.‘MA107orMA111.Creditnot allowedforbothFY21]andeitherFY20]orPY205.Firstsemesterofatwo—semester introductorysequenceinnon—calculusphysics,withlaboratory.Mechanics,heat,wave motionandsound.' PY212CollegePhysicsII.4(3-2).F,S,Sum.Preq:PY211.Creditnotallowedfor bothPY212andeitherPY202orPY208.Secondsemesterofatwo-semester introductorysequenceinnon-calculusphysics,withlaboratory.Electricity,and magnetism.light.modernphysics. PY299SpecialProblemsinPhysics.[-3.F,S.Sum.Preq:Consentofdepartment. Studyinexperimentaloranalyticaltopicsinclassicalandmodernphysics. PY328StellarandGalacticAstrophysics.3(3-0).S.Preq:PY202orPY208. Introductiontothestudyofstars.galaxiesandtheuniverse.Starsandstellarevolution; interstellarmedium;galaxiesandgalaxyclusters;cosmology.Recentdevelopmentsin theunderstandingofneutronstars,blackholes,activegalaxies,quasarsandinflationary cosmologies. PY341SpaceTimePhysics.3(3—0).S.Preq:PY203or407.Introductiontospace timephysicsinaccordancewithEinstein'sspecialtheoryofrelativity;timedilation,twin paradox,Dopplereffect,relativisticspacetravel,four-vectors,relativisticmomentumand energyconservationlawsinhighenergyphysics.ConsequencesofEinstein's gravitationaltheoryincosmology;modelsoftheexpandinguniverse,neutronstars,black holesandthe“bigbang”hypothesis..



PY401QuantumPhysicsI.3(3-0).F,S.Preq:FY41].Anintroductiontothebasic principlesofquantumphysicswithanemphasisonselectedapplicationstoatoms, molecules,solids,nucleiandelementaryparticles. PY402QuantumPhysics11.3(30).F,S.Preq:FY41].Anintroductiontothe basicprinciplesofquantumphysicswithanemphasisonselectedapplicationstoatoms, molecules,solids.nucleiandelementaryparticles. PY407IntroductiontoModernPhysics.3(3-0).F,S,Sum.Preq.‘MA242,PY208. CreditnotallowedforbothPY203andPY407.Majordevelopmentsinmodernphysics: specialrelativity.originofthequantumtheory,atomicandmolecularstructure, radioactivity,propertiesofnuclei. PY411MechanicsI.3(3—0).F.Preq:PY203or208,MA341.Firstsemesterofa two-semestersequenceinparticleandcontinuummechanicsattheintermediatelevel. Focusesonsingle-particledynamics:ElementaryNewtonianmechanics,harmonic oscillator,centralforcemotion,conservationlaws,motioninnon-inertialframes,Coriolis andcentrifugalforces,Lagrangiandynamics,Hamilton'sequations. PY412MechanicsII.3(3—0).S.Preq:FY41].Secondsemesterofatwo—semester sequenceinparticleandcontinuummechanicsattheintermediatelevel.Focuseson dynamicsofsystemsofparticlesandcontinua:Centerofmass,collisions,rigidbodies, inertiatensor,principalaxes,stressandstraintensors,mechanicalpropertiesoffluidsand solids;Wavesindiscreteandcontinuumsystems,coupledoscillators,normalmodes, elementsofspecialrelativity. PY413ThermalPhysics.3(3-0).S.Preq:PY203or407,MA341.Anintroduction tostatisticalmechanicsandthermodynamics.Thestatisticalstudyofphysicalsystems emphasizingtheconnectionbetweenthestatisticaldescriptionofmacroscopicsystems andclassicalthermodynamics.Conceptsofheat,internalenergy,temperatureand entropy.Classicalandquantumstatisticaldistributions. PY(NE)414ElectromagnetismI.3(3-0).F.Preq:PY203or208,MA341.First semesterofatwo-semestersequence.Anintermediatecourseinelectromagnetictheory usingthemethodsofvectorcalculus.Electrostaticfieldandpotential,dielectrics,solution toLaplace‘sandPoisson'sequations,magneticfieldsofsteadycurrents. PY(NE)415Electromagnetism11.38—0).S.Preq:PY414.AcontinuationofFY 414.Electromagneticinduction,magneticfieldsinmatter,Maxwell'sequations.wave guides,radiation. PY452AdvancedPhysicsLaboratory.3(1-4).F,S.Preq:Seniorstanding.Senior Physicsstudentsonly.Introductiontolaboratoryelectronicsandinstrumentation. Experimentsinmechanics;electromagnetism;electronics;optics:andatomic.nuclear. plasmaandsolidstatephysics.
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PY(MEA)463FluidPhysics.3(3-1).F.Preq'MA341andFY208.Aderivation ofthebasicequationsgoverningfluidmotioninarotatingcoordinatesystem.Equations includeconservationofmassorthecontinuityequation.momentumequations. thermodynamicenergyequationandthevorticityequation.Applicationofequationsto simplifiedoceanicflowswhichincludesurfacegravitywaves,inertialmotion. geostrophicmotion,Ekmandynamicsandvorticitydynamics. PY499IndependentResearchinPhysics.[-6F,S,Sum.Preq:Consentof department.Studyandresearchinphysics.Topicsforexperimentalortheoretical investigation. PY501QuantumPhysicsI.3(3—0).F.Preq:FY41].CreditforbothFY40]and FY501isnotallowedBasicprinciplesofquantumphysicswithemphasisonselected applicationstoatoms,molecules,solids,nucleiandelementaryparticles.PY501-first semesterintwo—semestersequenceinquantummechanics;PY501-secondsemesterof sequence. PY502QuantumPhysics11.3(3-0).S.Preq:PY401CreditforbothPY402and PY502isnotallowed.Basicprinciplesofquantumphysicswithemphasisonselected applicationstoatoms,molecules,solids,nucleiandelementaryparticles.PY502- secondsemesterintwo-semestersequenceinquantummechanics;PY501.firstsemester ofsequence. PY506NuclearandSubatomicPhysics.3(30).F.Preq:Pl’203or40'.Pl'412 Introductiontonuclearandsubatomicphenomena:propertiesofnuclearradiationsand detectors,accelerators,nuclearforcesandnuclearstructure.elementaryparticles. fundamentalsymmetriesandconservationlaws. PY507ElementaryParticlePhysics.3(3-0).S.Preq:Pl'401andPY506. Introductiontofundamentalsymmetriesanddynamicsofquarksandleptons.The StandardModel,Diracequation,FeynmanrulesinQEDandQCD.theHiggsmechanism andelectroweakunification. PY508IonandElectronPhysics.F.Prcq:Pl'414Topics:charged particledynamics.introductiontoplasmaphysics,processesinionizedgases.electron emissionandthephysicsofelectronbeams. PY509PlasmaPhysics..F.Freq:PY414.Individualandcollectivemotion ofchargedparticlesinelectricandmagneticfieldsandthroughionizedgases.



PY511MechanicsI.3(3-0).F.Preq:PY203or208,MA341.CreditforbothPY 411andPY511isnotallowed.Firstsemesteroftwo-semestersequenceinparticleand continuummechanicsatintermediatelevel.Single-particledynamics:ElementaryNewtonianmechanics,harmonicoscillator,centralforcemotion,conservationlaws, motioninnon-inertialframes,Coriolisandcentrifugalforces,Lagrangiandynamics, Hamilton'sequations. PY512MechanicsII.3(3-0).S.Preq:PY511.CreditforbothPY412andPY512 isnotallowed.Secondsemesteroftwo-semestersequenceinparticleandcontinuum mechanicsatintermediatelevel.Dynamicsofsystemsofparticlesandcontinua:Center ofmass,collisions,rigidbodies,inertiatensor,principlaaxes,stressandstraintensors, mechanicalpropertiesoffluidsandsolids;wavesindiscreteandcontinuumsystems, coupledoscillators,normalmodes,elementsofspecialrelativity.- PY514ElectromagnetismI.3(3-0).F.Preq:PY203orPY208,MA341.Credit forbothPY414andPY514isnotallowed.Firstsemesteroftwo-semestersequence. Anintermediatecourseinelectromagnetictheoryusingthemethodsofvectorcalculus. Electrostatisfieldandpotential,dielectrics,solutiontoLaplace'sandPoisson'sequations, magneticfieldsofsteadycurrents. PY515ElectromagnetismII.3(3-0).S.Preq:PY514.CreditforbothPY415and PY515isnotallowed.ContinuationofFY514.Electromagneticinduction,magnetic fieldsinmatter,Maxwell'sequations,waveguides,radiation. PY516PhysicalOptics.3(3-0).F.Preq:PY415.Physicalopticswithmajor emphasisonwavepropertiesoflight.Boundaryconditions,interferenceanddiffraction, opticsofthinfilms,fiberopticsandapplicationstoabsorption,scatteringandlaser operation.AbackgroundinMaxwell'sequationsandvectoranalysisrequired. PY517AtomicandMolecularPhysics.3(3—0).S.Preq:PY401,412.The quantummechanicaltreatmentofstructureandspectraforatomsandmolecules.The hydrogenatom,heliumatom,multielectronatoms.selectionrules,diatomicandsimple polyatomicmoleculesandnuclearmagneticresonancespectroscopy. PY525ComputationalPhysics.3(3—0).F.Preq.‘MA341.[’1'411,PY414. Computationalapproachtophysicsproblemsolvingusingstandardsoftwarerelevantfor physicists.Electrostaticpotentials,dataanalysis.MonteCarlosimulations.Fourier optics,particleorbits,Schrodinger'sequation.Examplesandassignmentsforeachtopic chosentocomplementotherphysicscourses. PY(NE)528IntroductiontoPlasmaPhysicsandFusionEnergy.3(3-0).F Preq.MA401andFY208orequivalent.Conceptsinplasmaphysics,basicsof thermonuclearreactions;chargedparticlecollisions.singleparticlemotionsanddrifts. radiationfromplasmasandplasmawaves.fluidtheoryofplasmas.formationand—heating ofplasmas.plasmaconfinement.fusiondevicesandotherplasmaapplications.
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PY543Astrophysics.3(3-0).S.Preq:PY203or407;PY411.Basicphysics necessarytoinvestigate,fromobservationaldata,internalconditionsandevolutionof stars.Theformationandstructureofspectrallines,methodsofenergygenerationand transport,stellarstructure,degeneracy,whitedwarfsandneutronstars. PY(ECE)552IntroductiontotheStructureofSolids.3(3-0).S.Preq:PY401. Basicconsiderationsofcrystallinesolids,metals,conductorsandsemiconductors. PY561ElectronicsForPhysicists.3(1-4).S.Preq:Grad.standing.Analogand digitalelectronicslaboratorycourseservingasintroductiontouseofmodem instrumentationrequiredforexperimentalresearchinphysics.Bipolarandfieldeffect transistors,operationalamplifiers,oscillators,powersupplies,analog-digitalanddigital-analogconversionanddigitallogiccircuits. PY(MA)575MathematicalIntroductiontoCelestialMechanics.3(3-0).F. Preq:MA301.Centralorbits,N—bodyproblem,3-bodyproblem,Hamilton-Jacobitheory,perturbationtheory,applicationstomotionofcelestialbodies. PY(MA)576OrbitalMechanics.3(3-0).S.Preq:AM341,405,knowledgeofelementarymechanicsandcomputerprogramming.Keplerianmotion,iterativesolutions,numericalintegration,differentialcorrectionsandspacenavigation,elementsof probability,leastsquares,sequentialestimation,Kalmanfilter. PY601Seminar.[(1-0).F,S.Reportsontopicsofcurrentinterestinphysics.Severalsectionsofferedsothatstudentswithcommonresearchinterestsmaybegroupedtogether. PY610SpecialTopics.FS.Preq.‘Consentofdepartment.CreditsArrangedInvestigationsinphysicsunderstaffguidance.Mayconsistofliteraturereviews,experimentalortheoreticalprojectsorspecialtopicslectures. PY615AdvancedSpecialTopicsinPhysics.[—3.F,S.Preq.‘ConsentofInstructor.Advancedstudyinastrophysics,atomicandmolecularphysics,condensed matterphysics,nuclearphysicsorplasmaphysics.Emphasisonnewandrapidlydevelopingresearchareas. PY660AdvancedPlacementPhysicsforSecondarySchoolTeachers.6(6-0). Sum.Preq:Teachingcertificate.Apreparationforteachingadvancedplacementphysics tohighschoolstudents.ReviewofthephysicscontentontheAPcurriculumand discussionofteachingtechniques,demonstrationsandlaboratoriesforuseinsuchaprogram. PY685Master'sSupervisedTeaching.1—3.F,S,Sum.Preq.‘Master'sstudents._TeachingexperienceunderthementorshipoffacultyvVhoassistthestudentinplanningfortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignmentandcvaluatethestudentuponcompletionoftheassignment.



PY693Master'sSupervisedResearch.1-9.F,S,Sum.Preq:Master’sStudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. PY695Master'sThesisResearch.1-9.F,S,Sum.Preq:Master’sStudent.Thesis Research PY699Master'sThesisPreparation.1—3.F,S,Sum.Preq:Master'sStudent. CreditsArrangedForstudentswhohavecompletedallcredithourrequirementsandfull- timeenrollmentforthemaster'sdegreeandarewritinganddefendingtheirthesis. PY711AdvancedQuantumMechanics1.3(3-0).F.Preq:MA512,PY782. IntroductiontorelativisticquantumtheoryofDiracparticlesandthepositron.Other topicsincludingsecondquantizationtechniqueanditsapplicationtomany-body problems,radiationtheoryandquantizationoftheelectromagneticfield. PY712AdvancedQuantumMechanicsII.3(3—0).S.Preq.‘PY601,711.A generalpropagatortreatmentofDiracparticles,photonsandscalarandvectormesons. ApplicationsofFeynmangraphsandrulesillustratingbasictechniquesemployedin treatmentofelectromagnetic,weakandstronginteractions.Renormalizationtheory,the effectsofradiativecorrectionsandaspectsofthegeneralLorentzcovarianttheoryof quantizedfields. PY721StatisticalPhysicsI.3(3-0).S.Preq:PY401,PY413.Basicelementsof kinetictheoryandequilibriumstatisticalmechanics,bothclassicalandquantum; applicationsofthetechniquesdevelopedtovariousidealmodelsofnoninteracting particles. PY722StatisticalPhysicsII.3(3-0).F.Preq:PY721.AcontinuationofFY721, withemphasisonthestaticanddynamicpropertiesofreal(interacting)systems.Topics includingequilibriumtheoryoffluidsandlinearresponsetheoryoftime-dependent phenomena. PY(ECE)727SemiconductorThinFilmsTechnology.3(3—0).S,Alt.Yrs.Preq: ECE730.Techniquesandprocessesencounteredingrowthandcharacterizationof epitaxialsemiconductorfilms.Examplesofgrowthtechniques:solutiongrowth,chemical vapordeposition,molecularbeamepitaxyandsputtering.Filmcharacterizationincludes electricalcharacterizationusingI-Ialltechniques,opticalcharacterizationusingx-rayand electronmicroscopytechniques,surfaceandthinfilmanalysissuchasaugerand secondaryionmass-spectrometer. PY730NuclearStructurePhysicsI.3(3—0).S.Preq:PY782;PY506.Advanced descriptionofnuclearmodelsandnuclearreactions.Topicsincludingintemucleon forces,compound-nucleusprocesses,shellmodel,opticalmodel,R-matrixtheory,direct reactions,collectivemodel,electromagnetictransitions,isobaricanalogstates.
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PY753IntroductiontotheStructureofSolids11.3(3—0).F.Preq:PY552or equivalent.Thepropertiesofsemiconductors,superconductors,magnets,ferroelectrics andcrystallinedefectsanddislocations. PY754PropertiesofSurfacesandInterfaces.3(3-0).Preq:PY(ECE)552. Propertiesofsurfacesandinterfacesofmaterials.Relationbetweenelectronicproperties andatomicstructure.(A)Surfaces:thermodynamics.experimentaltechniques,structure andreconstruction. PY781QuantumMechanicsI.3(3-0).FS.Preq.MA512;PYJ11or414grad standingorpermissionoftheDirectorofGradPrograms.Fundamentalconceptsand formulations,includinginterpretationandtechniques,andtheapplicationoftheoryto simplephysicalsystems,suchasthefreeparticle,theharmonicoscillator.theparticlein apotentialwellandcentralforceproblems.Othertopicsincludingapproximation methods,identicalparticlesandspin.transformationtheory.symmetriesandinvariance. andanintroductiontoquantumtheoryofscatteringandangularmomentum. PY782QuantumMechanicsII.3(3-0).F.S.Preq:MA512;PI'411or414;grad standingorpermissionoftheDirectorofGrad.Programs.Fundamentalconceptsand formulations,includinginterpretationandtechniques,andtheapplicationoftheoryto simplephysicalsystems,suchasthefreeparticle,theharmonicoscillator,theparticlein apotentialwellandcentralforceproblems.Othertopicsincludingapproximation methods,identicalparticlesandspin,transformationtheory,symmetriesandinvariance, andanintroductiontoquantumtheoryofscatteringandangularmomentum. PY783AdvancedClassicalMechanicsI.3(3-0).F.Preq:MA512,PY412.PY 414;gradstandingorpermissionoftheDirectorofGradPrograms.Introductionto theoreticalphysicsinpreparationforadvancedstudy.Emphasisonclassicalmechanics. specialrelativityandthemotionofchargedparticles.Topicsincludingvariational principles,Hamiltoniandynamicsandcanonicaltransformationtheory,structureofthe Lorentzgroupandelementarydynamicsofunquantizedfields. PY785AdvancedElectricityandMagnetismI.3(3-0).FS.Preq:PY415:grad. standingorpermissionoftheDirectorofGrad.Programs.Topicsincludingtechniques forsolutionofpotentialproblems.developmentofMaxwell‘sequations:waveequations, energy.forceandmomentumrelationsofanelectromagneticfield;covariantfomiulation ofelectrodynamics;radiationfromacceleratedcharges. PY786AdvancedElectricityandMagnetism11.3(3-())F,S.Preq:P1311).grad. standingorpermissionoftheDirectorofGradProgramsTopicsincludingtechniques forsolutionofpotentialproblems,developmentofMaxwell'sequations;waveequations. energy.forceandmomentumrelationsofanelectromagneticfield;covariantformulation ofclectrodynamics;radiationfromacceleratedcharges.



PY801Seminar.1(1-0).F,S,Sum.Reportsontopicsofcurrentinterestinphysics. Severalsectionsofferedsothatstudentswithcommonresearchinterestsmaybegrouped together. PY810SpecialTopicsinPhysics.F,S.Preq:Consentofdepartment.Credits Arranged.Investigationsinphysicsunderstaffguidance.Mayconsistofliterature reviews.experimentalortheoreticalprojectsorspecialtopicslectures. PY815AdvancedSpecialTopicsinPhysics.[—3.F,S.Preq:Consentof Instructor.Advancedstudyinastrophysics,atomicandmolecularphysics,condensed matterphysics.nuclearphysicsorplasmaphysics.Emphasisonnewandrapidly developingresearchareas. PY860AdvancedPlacementPhysicsforSecondarySchoolTeachers.6(6-0). Sum.Preq:Teachingcertificate.Apreparationforteachingadvancedplacementphysics tohighschoolstudents.ReviewofthephysicscontentontheAPcurriculumand discussionofteachingtechniques,demonstrationsandlaboratoriesforuseinsucha program. PY885DoctoralSupervisedTeaching.[-3.F.S,Sum.Preq:DoctoralStudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignmentandevaluatethestudentuponcompletionoftheassignment. PY890DoctoralPreliminaryExamination.19.F,S,Sum,Preq:Doctoral Student.Forstudentswhoarepreparingforandtakingwrittenand/0roralpreliminary exams. PY893DoctoralSupervisedResearch.[-9.F.S,Sum.Preq:DoctoralStudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. PY895DoctoralDissertationResearch.[-9.F,S,Sum.Preq:DoctoralStudent, DissertationResearch PY899DoctoralDissertationPreparation.[-3.F,S,Sum.Preq.DoctoralStudent Forstudentswhohavecompletedallcredithourrequirements.full-timeenrollment. preliminaryexaminationandresidencyrequirementsforthedoctoraldegreeandare writinganddefendingtheirdissertations.
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RELIGION REL(FLH)101ElementaryBiblicalHebrewI.3(3-0).F,S.Theelementsof grammarandsyntaxessentialforareadingknowledgeofBiblicalHebrew.Readingis drawnprimarilyfromtheBookofGenesisandsomeattentiongiventoexegeticalmethod. REL(FLH)102ElementaryBiblicalHebrewII.3(3-0).F,S.Preq.‘REL(FLH)101.AcontinuationofREL(FLH)101withincreasedemphasisuponreadingselected prosepassages. REL(FLH)201IntermediateBiblicalHebrewI.3(3-0).F,S.Preq.‘REL(FLH)102.ContinuingdevelopmentofvocabularyandunderstandingofgrammarandsyntaxthroughreadingofselectedproseandpoeticpassagesintheHebrewBible.Exegetical mattersareconsidered. REL(FLH)202IntermediateBiblicalHebrewII.3(3<0).F,S.Preq:REL(FLH)201.Exclusiveattentiondevotedtoreadingandinterpretingselectedproseandpoetic passagesintheHebrewBible. REL298SpecialTopicsinReligion.3(3-0).Selectedstudiesinreligionthatdonot appearregularlyinthecurriculum.Topicswillbeannouncedforeachsemesterinwhich thecourseisoffered. REL300ReligiousTraditionsoftheWorld.3(3-0).F,SSum.MajorEasternand Westernreligioustraditionswithattentiontotheirbasicteachingsandpracticesaswellas tothehistorical.geographical,social,andpoliticalsettingsinwhichtheyhavearisenand developed. REL(SOC)309ReligionandSociety.3(3-0),Preq.‘3er,inSOC,200level. Religiousbeliefs,practices,andorganizationsaddressedassocialphenomena.Structural functionalism,conflictandsubjectivismastheoreticalorientationsforunderstandinginfluencesbetweenreligionandsociety.Relationshipofreligionstofamily.government andeconomy,andtosocialdivisions,conflict,andchange. REL311IntroductiontotheOldTestament.3(3-0).StudyofOldTestament books,examiningtheircontent,backgroundanddevelopment.Comparisonsofthe biblicalmaterialwithotherAncientNearEasternliterature.Assessmentofcontributions fromarcheologyandliterarystudiestoclarifyingthetext. REL312IntroductiontotheNewTestament.3(3—0).LiteraryandhistoricalstudyoftheNewTestamentinitsJewishandGreco-Romancontexts.Specialattentionto distinctivecharacteristicsoftheGospelsandtheirrelationships,earlycontroversieswith Judaismandtheemergenceofchurchstructureandteaching.



REL314IntroductiontoIntertestamentalLiterature.3(3—0).Intertestamental literatureinthecontextofJewishhistory.institutionsandbeliefsoftheIntertestamental Period(ca.300B.C.—ca.100AD.) REL317Christianity.3(3-0).DevelopmentofChristianityfromitsoriginstothe present;events,persons.ideas.beliefs,andpracticeswhichweremostsignificantinthis development. REL(HI)320ReligioninAmericanHistory.3(3-0).F.Preq:hoursofHistory orSophomorestanding.Representativepeople,movementsandthoughtinthemajor religionswithinthecontextofAmericansocietyandculture. REL323ReligiousCults,SectsandMinorityFaithsinAmerica.3(3-0).F. Religiouscults,sectsandminorityfaithsinAmerica,includingMormonism,Christian ScienceandJehovah'sWitnesses.Alsocoverssuchalternategroupsastheholiness- charismaticmovementandtheUnificationChurch.Origins,developmentandteachings ofthesegroupswithinthecontextofAmericancultureandreligion. REL326TheCatholicTraditions.3(3-0).S.Thehistory,basicteaching,and culturalinfluencesofRomanCatholicismandEasternOrthodoxy. REL327IssuesinContemporaryReligion.3(3-0).Responsesofcontemporary Westernreligiousthinkerstocriticsofreligionandtochallengesposedbythe20th centuryincludingtheNaziHolocaust,socialinjustice(liberationtheologies-black, feminist,ThirdWorld),ecologicalcrisis,threatofnuclearwarfareandconflictsbetween religions. REL331TheHinduTradition.3(3-0).Basicreligio-philosophicalconcepts,social institutions,andindividualpracticesofHinducivilizationfromearliestVedictimestothe present.Focusonmajortraditions:Action(karma),Knowledge(jnana)andDevotion (bhakti),withemphasisondisciplines(yoga),myth,symbol.art. REL332TheBuddhistTraditions.3(3-0).HistoryandstructureoftheBuddhist traditionanalyzedthroughthe“threejewels":theBuddha,theMonasticCommunity (sangha),andtheTeachings(dharma).Emphasisonfundamentalreligio—philosophical concepts.socialhistoryandritualpracticesofSouthernBuddhism,earlyMahayana development,andTantricideals.GrowthofthetraditionsinChinaandJapan. REL333ChineseReligions.3(3-0).S,Alt.yrs(0dd).SurveyofChinesereligions fromprehistorictimestopresent.Confucianism,Daoism.primaryBuddhistschoolsin China,spiritpossession.divinationandpopularreligiousworship. REL334JapaneseReligions.3(3-0).F,Alt.Yr(even).Surveyofvariousstrandsof Japanesereligiouslifefromprehistorictimesuntilpresent.Kamiworship:primary BuddhistschoolsinJapan;JapaneseChristianity;ConfucianismandNewReligions.
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REL(HI)402EarlyChristianitytotheTimeofEusebius.3(3-0)3,All Yrs.(odd).Preq:Oneof:REL312.REL317,orH]207.Growthanddiffusionofearly ChristianityfromtheendofthefirstcenturyuptothetimeofIzusebiusandthe conversionofConstantine(earlyfourthcentury):ChristianityinitsGreco—Roman environment;RomanpolicytowardsChristianityheterodoxChristianmovements;anti— hereticalwritings;orthodoxinstitutionsofauthority. REL(HI)407IslamicHistoryto1798.3(3-0).Preq:3hoursofhistory.Credit willnotbegivenforbothH1407andH1507.ThehistoryoftheIslamicNearEastto 1798.TopicsincludetheEastMediterraneanbeforeIslam,Muhammadandthe developmentofIslam,sourcesofMuslimcivilization.Islamiclaw,science.philosophy. artandarchitecture,IslaminSpain,India,AsiaandAfrica,theCrusades.theOttomans. IslamandEurope. REL(HI)408IslamintheModernWorld.3(3-0).Preq.‘3hoursofhistoryor religiousstudies.EvolutionofmodernIslamfrom17thcenturytothepresent.Primary emphasisonNorthAfrica,theMiddleEastandSouthAsia.Pre-modemIslamicate empires,reformandrevival.HistoricaloriginsofcurrentissuesintheIslamicworld. REL(HI)460AmericanReligionAfterDarwin.3(3-0).F,S.Preq:3credithours inRELorH].MajorreligiousissuesinAmericafromtheCivilWartothemid-19205, includingscienceandreligion,theimpactofDarwin'sevolutionarytheory,biblical criticism,liberalismversusfundamentalism,thechurchesinanindustrialsociety. REL481Myth,Metaphor,andReligiousImagination.3(3-0).Preq:300-level courseinREL,H1,orENG.Mythologyfromworldreligions;historyoftheacademic studyofmythologyinI9th-20thcenturies;disciplinedtechniquesforinterpretationof myth,includinghistoricalcriticism,ritualstudy.structuralism,hermeneutics. psychoanalytictheories,Marxistandfeministcriticism.andpost-structuralapproaches; natureandroleofmetaphorinmythiclanguageandreligiousimagination REL484MythandHistoryinReligiousBiography.3(3-0).Preq:300-level courseinREL,H1,orENG.Cross—culturaltypologyofreligiousbiography.including sacredbiography,hagiography,confessionalbiography,autobiographyandmyth; structureandfunctionofmythincreatingthebiographicalimageofreligioussubjects: hermeneutictheoryandmethodologicalstrategiesforreadingandinterpretingindividual lifehistories;multiplecase-studiesincludingBuddha.Moses.Jesus.Muhammad.Luther andKrishna-Caitanya. REL491AdvancedReadingsinTheologicalandReligiousLiterature.3(30). Preq:300-levelcourseinReligionandconsentofinstructor.Coursemaybeusedfor individualizedstudyprogramsbyarrangementwiththeinstructor.Criticalanalysisof advancedtheologicalworks;closereadingofprimarytexts:methodsofinterpretation (hermeneutics).



REL496SeminarinReligiousStudies..Preq.‘300-IevelcourseinReligion andconsentofinstructor.OpenprimarilytoReligiousStudiesmajorsandminors. Advancedresearchandwritinginselectedtopics;applicationofcontemporaryand historicalmethodsforthestudyofreligion;hermeneutictheory. REL498SpecialTopicsinReligion.Preq:6hoursREL.Detailedinvestigationof selectedtopicsinreligion.Topicsdeterminedbyfacultymembersinconsultationwith headofthedepartment.Coursemaybeusedforindividualizedstudyprograms. SOCIOLOGY SOC202PrinciplesofSociology.3(3-0).F,S,Sum.Introductiontosociology. Analysesofkeyprocessesandinstitutionsincludinginteraction.inequality,organization. socialization,andsocialchange.Includescoresociologicalconcepts.methods.theories. SOC203CurrentSocialProblems.3(3-0)FSSumExaminationofsocial problemslinkedtostructuresofeconomicpoliticalgenderandracialinequality; includingpoverty.disease,racism.sexism.unemployment.psychologicaldistress. educationalfailure,environmentaldestructionandviolence.Possiblesolutionsvieued fromavarietyofperspectives.Includescoresociologicalconcepts,methodsand theories. SOC(WGS)204SociologyofFamily.3(3-0).FS.Sum.ContemporaryAmerican familystructuresandprocessesandtheirdevelopment.Focusonsocialization.mate selection.maritaladjustmentanddissolution.Includescoresociologicalconcepts. methods,theories. SOC205JobsandWork.3(3-0).F.S,Sum.Workexperienceintermsofintrinsic andextrinsicrewardsforworker.Workexperienceasintersectionofoccupation, industry.organization.region,andtimeperiodResearchskillsforcomparingjob optionstoindividualgoals.Includescoresociologicaltheories.concepts.andmethods. SOC206SocialDeviance.3(3-0),ESSum.Socialprocessesinthecreationand maintenanceofdeviantpopulations:classification,objectificationofsocialmeanings, functionsofsubculturesandsocialoutcomesofthedeviance-ascriptionprocess.Includes coresociologicalconcepts.methods.theories. SOC(GEO)220CulturalGeography.3(3—0).F.S.Investigatestheworld‘spast andpresentculturaldiversitybystudyingspatialpatternsofpopulation,language. religion,materialandnon-materialculture.technologyandlivelihoods.communitiesand settlementsandpoliticalorganizationandinteraction.
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SOC241SociologyofAgricultureandRuralSociety.3(3—0).F,S.Applicationof sociologicalconcepts,methods,theoriesandstylesofreasoningtomajorsocialproblems facingruralAmerica.Changingstructureofagriculture;socialimpactofagricultural technology;ruralcommunitygrowthanddecline;ruralindustrialization,ruralpoverty, naturalresourcesandenvironmentalissuesinruralAmerica.Includescoresociological concepts,methods,theories. SOC(ANT)261TechnologyinSocietyandCulture..F,S.Processesof socialandculturalchangewithafocusonroleoftechnologicalinnovation.Cross- culturalemphasis.Workplacechangesandsocietalrisksassociatedwithtechnological innovations.Specialattentiontotheroleofscientistsandengineersinsocio—cultural change.Topicalcasestudiesapplycourseconceptsandprinciples.Coresociological andanthropologicalconcepts.methods,theories. SOC300SocialResearchMethods.4(3-2)F.S.Sum.Preq:3erinSOC2001evel, Coreq:ST311.Basicmethodsofsocialresearch.researchdesign,sampling,data collection.measurement.andanalysis:therelationshipbetweentheoryandresearch. Laboratoryexercisesoncomputerapplications. SOC301HumanBehavior.3(3-0).F,S,Sum.Preq:3erinSOC,200level.The developmentofpersonalityasaconsequenceofsocialinteractionsandbehaviorof individualsinsocialcontexts.Processesoflearning.socialization,socialperception, organization,stabilityandchangeofattitudes.norms,nonn—formationandconformity, socialrolesandrolestrain.interpersonalattraction.andintergroupandintragroup relations. SOC(WGS)304WomenandMeninSociety.3(3-0).ES.Preq:cr.inSOC.200 level.AsociologicalanalysisofwomenandmenincontemporaryAmericansociety. Perpetuationofandchangeingenderstratificationusingsociologicalconcepts.theories andresearch.Howgenderexpectationsdevelopedandtransmitted.Historicaldataand researchondiversityinAmericansocietyusedforanalysisofcausesandconsequences ofgenderinequality. SOC305RacialandEthnicRelations.3(3-0)F,S.SumPreq'orinSOC,200 level.Studyofthenatureoftherelationshipsamongracialandethnicgroupsinsocieties aroundtheworldbutwithemphasisontheUnitedStates.Explorestopicssuchas inequalitiesofwealth.powerandstatus,racism.conflictandsocialboundariesamong groups.Currenttrendsinintergrouprelationsarediscussed. SOC306Criminology..F,S,Sum.Preq:er.inSOC,200level.Studyof processeswherebybehaviorisdefinedascrimeandpersonsareidentifiedascriminals. Includesasociologicalinvestigationofagenciesoflawenforcement,adjudication, correctionsandprevention;patternsofcriminalbehavior;explanationsofvariationsin criminalitywithemphasisonsocioculturalandsociopsychologicaltheories



SOC(REL)309ReligionandSociety..F,S.Preq:3er.inSOC,2001evel. Religiousbeliefs,practicesandorganizationsaddressedassocialphenomena.Structural functionalism,conflictandsubjectivismastheoreticalorientationsforunderstanding influencesbetweenreligionandsociety.Relationshipofreligionstofamily,government, andeconomyandtosocialdivisions,conflictandchange. SOC310Managers,Work,andOrganizations..F,S,Sum.Preq.‘Any200- levelSOC,SOC205recommended.Sociologicalanalysisofmanagers,whotheyare,and whattheydo.HowrecentchangesintheUS.economyhavealteredmanagers'work. Howmanagersinfluenceandadapttotheorganizationalenvironment.Relationshipof managementandlaborintheproductionprocess. SOC311CommunityRelationships..F,S,Sum.Preq:er.inSOC,200 level.Institutions,organizationsandagenciesfoundinmoderncommunities;social problemsandconditionswithwhichtheydeal;theirinterrelationshipsandtrendstoward comprehensiveplanning. SOC342InternationalDevelopment..F.Preq:er.inSOC,200level. Sociologicalexplanationsofthecausesofdevelopmentandunderdevelopmentand originsofthepresentworldsystemwithemphasisonlesserdevelopedcountries.Recent globalchangesintheworldsituationincludingtheincreasinginternationalizationand interdependenceofallcountries. SOC35]PopulationandPlanning..F.Preq:creditsinSOCatthe200 level.Effectsofbirths,deathsandmigrationonpopulationsize,compositionand distribution.Socioeconomicandpoliticalimplicationsofdemographicchange.Impactof alternativepoliciesondemographicprocesses. SOC381SociologyofMedicine..F,S.Preq.’200levelSociology.Useof theoryandempiricalstudiestounderstandthesocialetiologyofdiseasehealthpractices, practitionersandinstitutionsandthespecialareaofmentalhealth.Historicalaswellas contemporaryexamplesofsocialinfluencesonandeffectsofhealththroughoutthe world,butespeciallyintheUnitedStates.Coresociologicalconcepts,methods,theories. SOC400TheoriesofSocialStructure..F,S,Sum.Preq:er.inSOC,200 level.ContributionsofDurkheim,Marx,Weberandotherstocontemporarymacro-level sociologicaltheories.Originsanddevelopmentoffunctionalistandconflictapproaches. Theoriesofsocialsolidarity,classstructure,thestate,bureaucratization,ideology.Uses oforiginalworks. SOC401TheoriesofSocialInteraction..F,S,Sum.Preq:3er.inSOC,200 level.ContributionsofWeber,Simmel,Mead,Homans,Goffmanandothersto contemporarymicro-levelsociologicaltheories.Originsanddevelopmentofsymbolic interaction,ethnomethodology,exchangetheoryanddramaturgy.Theoriesoftheself, socialconstructionofreality,emotions,interpersonalrelationships.lnterrelationshipof theoryandresearch;useoforiginalworks.
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SOC402UrbanSociology..Preq:SOC300orequivalentresearchmethods course.Urbansocialstructuresemphasizingdeterminantsandconsequencesofchanges inurbanplacesandlifestyles.Currenturbanproblemsandvariousapproachestourban socialplanning. SOC404FamiliesandWork..S.Preq.’SOC200level,SOC300or equivalentresearchmethodscourse.Sociologicalanalysisoftheinterplaybetween economyandfamily.Howmenandwomenmakedecisionsregardingworkandfamily. Theoryandresearchtechniquesappropriatetothestudentofwork/familyconflicts. SOC(WGS)407SociologyofSexualities..S.Preq:hoursSOC200level, 300level,orequivalentresearchmethodscourse.Explorationofsexualityinasocial context.Relationshipbetweensexuality,gender,andpowerintheUS.Historicaltrends inbehaviorsandidentities:.socialmovementsandsexualissues;currentbehavioral trends.Someissuescovered;identity,socialconstruction,sexualmeanings. SOC410SociologyofOrganizations..Preq:er.inSOC,200level,SOC 300orequivalentresearchmethodscourse.Applicationofsociologicaltheoriestostudy oforganizationalstructuresandprocesses.Specialattentiontocontrolandcoordination. relationswithotherorganizationsanddecisionmaking. SOC(PS)413CriminalJusticeFieldWork.4(2-8).F,S.Preq:SOC306andPS 311,seniorstandinginCriminalJusticeoption.Supervisedobservationandexperience inacriminaljusticeagency.Studyofrelationshipsbetweenongoingprogramsand relevantpoliticalandsociologicaltheoryandresearch.Weeklyseminars,smallgroups andindividualconferences.Presentationofanintegrativereport. SOC414SocialClass..Preq:SOC300.Theuniversalityofsocialinequality. itsbasesandconsequences.Relationshipofsocialinequalitytosocialclass.lifechances. lifestylesandsocialmobility.Theoriesandresearchmethodspertinenttothestudyof socialclass. SOC418SociologyofEducation..F,Alt.yrs.Preq:SOC300orequivalent researchmethodscourse.Applicationofsociologicaltheoriestoeducation,relating processesofstratification,socializationandorganization.Sociologicalanalysisof classroomsandlearning.Connectionsofschoolingwithfamily,communityandwork. Cross-culturalandUS.research., SOC425JuvenileDelinquency..F,S.Sum.Preq:er.inSOC,200level; SOC300orequivalentresearchmethodscourse.Natureandextentofjuvenile delinquency;measurementproblems;andbiogenic,psychogenicandsociogenictheories ofdelinquencycausation.Policyimplicationsofdelinquencytheoriesfortreatmentand prevention.Evaluationoftreatmentandpreventionprograms.



SOC427SociologyofLaw.3(3-0).F.Preq:er.inSOC,200level;SOC300or equivalentresearchmethodscourse.Sociologicalconcepts,theories,andresearchoflaw associalcontrol.Socialforcesbehindthecreation,maintenance,andapplicationoflaw inAmericanSociety. SOC428FormalInstitutionsofSocialControl.3(3-0).S.Preq:hoursSOC200 level;SOC300orequivalentresearchmethodscourse.Development,structure,and behaviorofformalinstitutionsofsocialcontrolintheUnitedStates(police,courts, corrections);divergentphilosophiesofpunishmentthatguidethejuvenileandadult criminaljusticesystem,dimensionsofinequalitythatinfluenceprocessingdecisions.and effectivenessofformalinstitutionsincontrollingviolationsoflegalnomis. SOC429DataAnalysisinCriminology.3(3-0).S.Preq:SOC300,SOC306. ST3llorequivalentresearchmethodscourse.Analysisofquantitativedatain criminology.Relationshipbetweentheoryandresearch,operationalizationand measurement.Computercodingofsocialcovariaties.Descriptiveandinferential analysis.Writingresearchreports. SOC430CommunityandCrime.3(3-0).S.Preq:creditsinSOC2001evel,SOC 300orequivalentresearchmethodscourse.Neighborhooddevelopment,structure,and processesasrelatedtodelinquency,crime.andcriminality.Divergenttheoriesofthe effectofneighborhoodcontextoncrime,andcrimeonneighborhoodprocesses.The interactionofpersonandneighborhoodcontext.Implicationsofcommunityprocesses forsocialcontrol. SOC440SocialChange.3(3-0).S.Preq‘erinSOC,2001evel;SOC300or equivalentresearchmethodscourse.Sources.processes.andconsequencesofsocial changeonmacroandmicrolevels.Applicationsofclassicalandcontemporarytheoriesto historicalandmodernexamplesofsocialchangeininternational.national,regional, community.andinstitutionalsettings.Examplesofempiricalstudiesandappropriate methodologiesforeachlevelofanalysis. SOC450EnvironmentalSociology.3(3—0).F,Alt.Yr(odd).Preq:3hoursSOC200 level,SOC300,orequivalentresearchmethodsclass.Systematicrelationsbetween naturalenvironmentandhumansocieties.Dependencyonthenaturalworld.Population technology.culturalandeconomicinfluencesonecosystems.Developmentof environmentalismandalternativemodelsforunderstandingthreatsandpotentials. currentenvironmentalissuesandconsiderationsoftheirglobalcontexts. SOC492ExternalLearningExperience.1-6.F,S.Preq:Sophomorestanding.A learningexperienceinagricultureandlifescienceswithinanacademicframeworkthat utilizesfacilitiesandresourceswhichareexternaltothecampus.Contactand arrangementswithprospectiveemployersmustbeinitiatedbystudentandapprovedbya facultyadviser,theprospectiveemployer,thedepartmentalteachingcoordinatorandthe academicdeanpriortotheexperience.

SOC493SpecialProblemsinSociogogy.[—6.ES.Preq:Sophomorestanding.A learningexperienceinagricultureandlifecienceswithinanacademicframeworkthat utilizescampusfacilitiesandresources.Arrangementsmustbeinitiatedbystudentand approvedbyafacultyadvisoranddepartmentalteachingcoordinator. SOC495SpecialTopicsinSociology.1-3.Offeredasneededtopresentmaterials notnormallyavailableinregularcourseofferingsorfornewcoursesonatrialbasis. SOC498IndependentStudyinSociology.1-6.Preq:SixhoursSOCabovethe200 level.Adetailedinvestigationofatopicinsociology.Topicandmodeofstudy determinedbythefacultymember(s)inconsultationwiththedepartmenthead. SOC505MedicalSociology.3(3-0).Preq:SixcreditsinSOCorgrad.standingor PBSstatus.Advancedsociologicalanalysisofhealthcareorganizationsandtheir systemiclinkagetoothercommunityinstitutions.Measurementofhealthandillnessand theirsocialsignificance.Applicationsofsociologicalandsocial-psychologicaltheoriesto practitioner-clientrelationshipsandinteraction.Implicationsofalternativemodelsof healthcareprovision. SOC508SocialOrganization.3(3—0).Preq:SOC400orSOC70].Introductionto studyofsocialstructure.Focusoninequality,work,organizations,theeconomy,the state.Classicwritingsandtheirimpacts. SOC509PopulationProblems.3(3—0).Preq:SOC202orequivalent,Examination ofpopulationgrowth.ratesofchangeanddistribution.Emphasisonfunctionalrolesof population,i.e.,age,sex,race,residence,occupation,maritalstatusandeducation.Stress onpopulationdynamicsfertility,mortalityandmigration.Analysisonpopulationpolicy inrelationtonationalandinternationalgoalsstressingaworldview. SOC513CommunityOrganizationandDevelopment.3(3-0).Preq:SOC202or equivalent.Communityorganizationviewedasaprocessofbringingaboutdesirable changesincommunitylife.Studyofcommunityneedsandresources.Stresson democraticprocessesincommunityactionandprinciplesoforganization,alongwith techniquesandprocedures.Analysisofrolesoflayandprofessionalworkers. SOC514DevelopingSocieties.3(3-0).Preq:Sixhrs.SOCorANTorgrad. standingorPBSstatus.Definitionofmajorproblemsposedfordevelopmentsociology andexplorationofsocialbarriersandtheoreticalsolutionsfordevelopmentsetforthwith regardtonewlydevelopingcountries.Reviewofsignificantpaststrategiesand presentationofmainthemesincurrentdevelopmentschemes.Proposalanddiscussionof untestedstrategiesforthefuture.Examinationoftheseproblemsintheirnationaland internationalcontexts.



SOC520SociologyofReligion.3(3-0).Preq.‘SOC202orequivalentorgrad. standingorPBSstatus.Presentationofalternativetheoreticalanalysesforreligious beliefs,practicesandorganizationsandtherelationshipsbetweentheseand.othersocial phenomena.Assessmentoftheutilityanddeficienciesofeachconceptualframework throughgeneralapplicationsandcasestudies.Reviewofmajorresearchfindingsinthis classicalfieldofsociology.Addressofcontemporarytrendsandissuesconcerning religioninsociety. SOC533TheCommunity.3(3-0).Preq.‘Sixhrs.SOC.Thecommunityviewedin sociologicalperspectiveasafunctioningentity.Presentationandapplicationofamethod ofanalysistoeight“dimensions,”withemphasisontheuniquetypesofunderstandingto bederivedfrommeasuringeachdimension.Finally,analysisofeffectofchangeon communityintegrationanddevelopment. SOC59]SpecialTopicsinSociology.1—6.F,S,Sum.Preq:Consentoflnstructor. Anexaminationofcurrentproblemsorganizedonalecture-discussionbasis.Course contentvariesaschangingconditionsrequirenewapproachestoemergingproblems. SOC601Seminar.CreditsArranged.Appraisalofcurrentliterature;presentationof researchpapersbystudents;progressreportsondepartmentalresearch;reviewof developingresearchmethodsandplans;reportsfromscientificmeetingsandconferences; otherprofessionalmatters. SOC610SpecialTopicsinSociology.1—6.F,S.Preq.Consentoflnstructor.An examinationofcurrentproblemsorganizedonalecture-discussionbasis.Coursecontent variesaschangingconditionsrequirenewapproachestoemergingproblems. SOC642PracticuminSociology.3-6.F.S.Preq:Grad.standingintheMasterof Sociologyprogramandninehrs.ofSOCatthe500-600level.Opportunityforstudent undersupervisionofgraduateadvisorycommitteechairandorganization/agency supervisortodevelopanddemonstratecompetencyintheareaofgraduatespecialization throughapplicationofsociologicalknowledgetopracticalproblemsfacingthe organization/agency. SOC685Master'sSupervisedTeaching.1-3.F,S,Sum.Preq:Master'sstudents. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. SOC690Master'sExamination.1-3.F,S,Sum.Preq:Master’sstudent.Credits Arranged.Forstudentsinnonthesismaster'sprogramswhohavecompletedallother requirementsofthedegreeexceptpreparingforandtakingthefinalmaster'sexam. SOC693Master'sSupervisedResearch.1-9.FS,Sum.Preq:Master’sStudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty.
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SOC695 Research

Master'sThesisResearch.1-9.F,S,Sum.Preq:Master'sStudent.Thesis

SOC699Master'sThesisPreparation.1-3.F,S,Sum.Preq:Master’sStudent. Creditsarranged.Forstudentswhohavecompletedallcredithourrequirementsandfull- timeenrollmentforthemaster'sdegreeandarewritinganddefendingtheirthesis. SOC701ClassicalSociologicalTheory.3(3-0).Preq.’Sixhrs.SOCandgrad standingorPBSstatus.Theinterdependenceoftheoryandresearchinsociology:major theoreticalclassicsinthedisciplineandhowtheyprovidefoundationsforsubsequent developmentsandforanalysisinsubstantiveareas, SOC702ContemporarySociologicalTheory.3(3-0).Preq:SOC70]or equivalent.Worksbymajorfiguresrepresentingleadingschoolsofsociologicaltheoryin thepost-WorldWar11periodstudiedasprimarysources.Underlyingassumptionsmade explicit.thestructureofthetheory.includingpropositions.examinedcritically.and discussionofrelationshipswithothertheoreticalperspectives. SOC703TheoryConstruction.,Preq'SOC"01orequivalent.Providing studentswithacapabilitytodeveloptheoreticalframesofreferencewithinwhichto deviseandimplementresearchactivities.Acquaintingstudentswithphilosophicaland disciplinarybasesoftheory.establishingrelationshipbetweentheoryandresearchand enablingobjectiveevaluationoftheoreticalpositionsencounteredintheliterature. SOC707QuantitativeSociologicalAnalysis.3(3~0)Preq'ST50'Introductionto applicationofcommonquantitativemethodologiesinsociologyincludingmultiple regressionandpathanalysis.Emphasisonselectingappropriateanalyticaltechniques. modelestimationandsociologicalinterpretationoffindings. SOC708AdvancedSociologicalAnalysis.3(3—0).Preq‘SOC"11ST50'orST 71].Examinationofadvancedanalysistechniquesadaptabletoneedsofsociological research.Specialattentiongiventocausalanalysis.analysisofchange.andaggregate versusindividualleveldataanalyses.Considerationofsociologicalexamples.Attention toemergingissuesandtechniques. SOC711ResearchMethodsinSociologyI.3(3-0).Preq:SOC300.ST311or equivalent.Issuesinphilosophyofscience.causation.relationshipoftheoryand research.Qualitative.experimentalandsurveydesignmethodologies. SOC712AdvancedSurveyResearchMethods.3(3-0).S,Altyrs(0dd).Preq:SOC 71]andSOC707.(orconsentofinstructor).Advancedsurveymethodologyincluding researchdesign,sampling,questionnairedevelopment.andsurveysusingtheWorld WideWeb.Designingandexecutingsubstantiveandmethodologicalstudiesusing surveystoperationalizebehavioralandsocialconstructsandtotesthypotheses.



SOC713AppliedResearch.3(3-0).Preq:SOC202orequivalent.Studiesresearch processwithemphasisuponitsapplicationtoactionproblems.Stressupondevelopment ofresearchdesigntomeetactionresearchneeds. SOC721DeviantBehavior.3(3-0).Preq.’Sixhrs.SOCorANTorgrad.standing orPBSstatus.Topicsinclude:theinevitabilityofdevianceanditssocialutility;cross— culturalvariationsinappearanceandbehavioralcuesforlabelingthedeviant;descriptive andexplanatoryapproachestokindsandamountsofdevianceincontemporaryAmerican society;socialchange,anomieandsocialdisorganizationtheories;theprocessof stigmatization;formalandinformalsocietalresponsestodevianceandthedeviant;social actionimplications. SOC722SocialControl.3(3-0).Preq.‘Sixhrs.SOCabove200levelorgrad. standingorPBSstatus.Examinationofneed.functions.utilizationandeffectsofboth informalandformalsocialcontrolmechanisms.Emphasisandcriticalevaluationof theoreticalperspectivesonsocialcontrolandtheempiricalsupportforthesepositions. SOC723ResearchonCrimeandDeviance.3(3-0).Preq:SOC72]orequivalent. Majortopicsincludinganexaminationofconceptualproblemsandresearchissuesand methodsinstudyofcrimeanddeviance:anassessmentofcurrentresearchoncrime causationanddevianceprocesses;anexaminationofresearchonsocialcontrolprocesses andagencies;andanassessmentofsocialactionandevaluativeresearch.Avarietyof substantivetopicsdealtwithinthecontextofabovetopicalareasincluding:delinquency, drugusage.mentalillness.obesity.stuttering.suicide.prostitution.homicideandrape. SOC724CrimeandCollectiveAction.3(3-0}.Preq:SOC72]orequivalent. Examinationoforganizedandspontaneouscommunityresponsestocriminality,other normativeviolationsandunpopulargovernments.Comparisonandcritiqueofalternative theoreticalexplanationsforemergenceoflegalandextra-legalpunishment.Application ofsociologicalinterpretationstocontemporarycommunityandsocietalpolicyincluding economic.politicalandsocialconsequencesofcrime. SOC727ComparativeSocieties.3(3-0).Preq:Sixhrs.SOC.Sociologicalanalysis ofsocietiesaroundtheworldwithparticularreferencetoNorthandSouthAmerica. Specialemphasisgiventoculturalandphysicalsetting.populationcomposition.levelsof living.relationshipofthepeopletotheland,structureandfunctionofmajorinstitutions andforcesmakingforchange. SOC728SocialSystemsandPlannedChange.3(3-0).Preq:Threehrs.SOC.An examinationofsocialsystemswithinframevsorkofbothfunctionaltheoryandconflict theory,withparticularemphasisuponsystemchangeandtheplanningofsocialchange.
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SOC731SurveyofFamilySociology.3(3-0).Preq:SOC202.Examinationof structuralanddemographiccontinuitiesandchangesforAmericanfamiliesingeneral andwithinmajorsubgroups(e.g.,race,ethnicity,socialclass).Considerationofhistorical andcross-culturalcomparisons.Assessmentoftheimpactoffamiliesupontheirmembers andthedynamicsofmaritalandfamilyrelationships. SOC732ContemporaryFamilyTheoryandResearch.3(3-0).Preq:SOC731or ConsentofInstructor.Emphasisoncontemporaryresearch,theoryandmethodological techniquesusedbysociologistsstudyingfamilies.Criticalexaminationofwherefieldis nowandwhereitappearstobeheading.Primarilyforgraduatestudentsdesigningor doingresearchaboutfamilies. SOC736SocialStratification.3(3—0).Preq:Sixhrs.SOC.Thetheoretical background.methodologicalapproachesandanalysisoftheconsequencesofsystemsof stratification.Emphasisonstaticanddynamicqualitiesofstratificationsystemson relationswithinandbetweensocieties.Attentiontotheintegrativeanddivisivequalityof stratificationasexpressedinlifestyles,worldviews,etc. SOC(WGS)737SociologyofGender.3(3-0).RAllyrs(even).Preq.‘SOC736or 731orconsentofinstructor.GraduateStudentStatus.Theoriesaboutthedevelopment andmaintenanceofgender.Historicaldevelopmentofgenderstratification.How individuals“dogender”intheirdailylives.Contemporaryresearchandsubstantive readingsaboutgenderinpublicandintimaterelationships. SOC738RaceandEthnicInequality.3(3—0).S.Alt.Yrs.(odd).Preq.‘Sixhoursof Sociology.Theoreticalandmethodologicalapproachesandcriticaldebatesonrace. Impactofracialdiscriminationoninequality.Effectsofinequalityoncommunity institutions.Formationofattitudesandidentities. SOC(WGS)739SocialPsychologyofInequality.3(3—0).Preq.‘SOC746or508 orequivalent.Theeffectsofrace,classandgenderinequalityontheformationofgroup consciousness,self-evaluations,emotions.values,attitudesandbeliefs.Attentionto interpersonalprocessesthroughtoreproductionofinequalityineverydaylife. SOC742Social-PsychologicalProcessesinHealthandIllness.3(3-0).Preq.‘SOC 505Contemporaryissuesinthesociologyofhealthandillnessfromasocial psychologicalperspective.Thesocialmeaningofillness.socialgroupdifferencesin health.socialcausesofdistress.morbidityandmortality,andmeasurementofhealthand illness. SOC743PsychiatricSociologyandMentalHealth.3(30).F,All.Yr.(odd)Preq.‘ SOC505orpermissionofinstructor.Majorissuesinmentalhealth.Epidemiology. causes,course,consequences,correlates,treatment,institutions,andservicesformental illness.



SOC744HealthBehaviorandInterventions.3(3-0).S.Preq.‘SOC381,SOC505 orconsentofinstructor.HealthoftheUSpopulationandratesofillness,accidents,and causesofdeathforhighriskgroups.Theoriesandmodelsforchangingbehavior. Designinghealthinterventions.Resultsofselectedmajorhealthinterventions. SOC746SociologicalSocialPsychology.3(3—0).Preq:SOC40]orequivalent. Centralissuesinsociologicalsocialpsychology,includingformationoftheself,effects ofsocialstructureonindividualdevelopment,emergenceofritualizedinteractionand tensionbetweenindividualagencyandsocietalconstraint.Emphasisonsymbolic interactionistanddramaturgicalperspectives. SOC747SocialPsychology.3(3-0).Preq:Sixhrs.SOC.Thepresentationofthe majorideasofsocialpsychologyincontextofthetheoreticalorientationsfromwhich theyhaveemerged.Examinationofnatureandroleoftheoryinsocialpsychology.The socialpsychologiesofvarioustheoriststhenexaminedintermsoftheirparticular approachesincludingtheGestalt,Field,Role,PsychoanalyticandReinforcement orientationsandcombinationsofthese. SOC752WorkandIndustry.3(3—0).Preq.’SOC400orSOC5080rSOC70]. Controlofeconomyandworkplace.Specialattentiontoeconomicrestructuring,thelabor processandrecentworkplaceinnovations.Theoriesincludemanagerialism,bank hegemonyanddeskilling.Historicalstudiescomplementanalysesofcontemporary settingsandissues. SOC753FormalOrganizations.(3-0).Preq:SOC70]orequivalentoranother courseonorganizationsorConsentofInstructor.Sociologicalstudyofbureaucracies andotherformalorganizations,includingtheoreticalroots,currenttheoryandresearch, especiallyonorganization-environmentrelations.Sociologicalassessmentof psychological,economicandmanagerialtheoriesoforganizations. SOC756SociologicalAnalysisofAgriculturalDevelopment.3(3-0).Preq:Six hrs.SOCorgradstanding.Systematicsociologicalanalysisofagriculturaldevelopment andchange,emphasizingless-developedcountries.Reviewofclassicalandcontemporary theoreticalperspectives.Specifictopics:landtenureandagriculturaldevelopment; peasantsandpeasantsocieties;peasantrevoltandrevolution;womenanddevelopment. SOC757SociologyofU.S.Agriculture.3(3-0).Preq:Sixhrs.ofSOCorgrad. standing.AnalysisofstructuraltransformationofU.S.agriculturein19thand20th centuries,particularlyintermsoftheroleofthestateinagriculturaldevelopment. Reviewoftheoreticalperspectivesandresearchinruralsociologyandthesociologyof agriculture. SOC758RuralSociology.3(3-0).S,Alt.Yrs.(odd).Preq:SixhoursofSociologo}. Ruralconditionsandtrendsincludingenvironmentalresources;humanandsocial resources;institutionsandchange;theory,research,andruraldevelopmentpolicy.
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SOC762UrbanEcology.3(3—0).Preq:SOC509orequivalent.Anhistorical approachtodevelopmentofthefieldaswellasananalysisofpresentstateofthefield. Becauseoftherangeofsubjectmattersubsumedunderthetopicofecology,linkages betweensociologyandotherdisciplinesconcerningthemselveswiththesubject delineatedandexamined. SOC79]SpecialTopicsinSociology.[-6.F,S,Sum.Preq:ConsentofInstructor. Anexaminationofcurrentproblemsorganizedonalecture-discussionbasis.Course contentvariesaschangingconditionsrequirenewapproachestoemergingproblems. SOC800PracticuminSociology.3-6.Preq:GradstandingintheMasterof Sociologyprogramandninehrs.ofSOCatthe500-600level.Opportunityforstudent undersupervisionofgraduateadvisorycommitteechairandorganization/agency supervisortodevelopanddemonstratecompetencyintheareaofgraduatespecialization throughapplicationofsociologicalknowledgetopracticalproblemsfacingthe organization/agency. SOC801Seminar.F,S,Sum.CreditsArranged.Appraisalofcurrentliterature; presentationofresearchpapersbystudents;progressreportsondepartmentalresearch; reviewofdevelopingresearchmethodsandplans;reportsfromscientificmeetingsand conferences;otherprofessionalmatters. SOC810SpecialTopicsinSociology.1-6,F,S,Sum.Preq:ConsentofInstructor. Anexaminationofcurrentproblemsorganizedonalecture-discussionbasis.Course contentvariesaschangingconditionsrequirenewapproachestoemergingproblems. SOC885DoctoralSupervisedTeaching.1-3.FS,Sum.Preq:DoctoralStudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. SOC890DoctoralPreliminaryExam.1—9.F,S,Sum.Preq.‘DoctoralStudent.For studentswhoarepreparingforandtakingwrittenand/ororalpreliminaryexams. SOC393DoctoralSupervisedResearch.[—9.F,S.Sum.Preq:DoctoralStudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. SOC895DoctoralDissertationResearch.1—9,F,S,SumPreqDoctoralStudent DissertationResearch SOC899DoctoralDissertationPreparation.l-3.F,S.Sum.Preq‘Doctoral Student,Forstudentswhohavecompletedallcredithourrequirements.full-time enrollment.preliminaryexamination.andresidencyrequirementsforthedoctoraldegree. andarewritinganddefendingtheirdissertations.



SOILSCIENCE SSC185LandandLife.3(3-0).Landqualityandthesocial,economic,andpolitical practicesofsocietiesutilizingdifferentlandresources.Theunderlyingphysicalreasons forlandqualitydifferencesandlandmanagementoptionsfortechnological.primitive, anddevelopingsocieties.Stressesmacroandmicroscalesocietalresponsestoland quality. SSC200SoilScience.4(3-3).Preq.‘Onesemesterofcollegechemistry. Fundamentalsofsoilsincludingorigin,compositionandclassification;theirphysical, chemical,andbiologicalproperties;significanceofthesepropertiestosoil-plant relationshipsandsoilmanagement. SSC(BAE)323WaterManagement.3(2-0).Preq:Juniorstanding.Water managementprinciplesappliedtoagriculture;hydrologiccycle,runoff,surfaceandsub- surfacedrainage,soilconservationmeasurestoreduceerosionandsedimentation, irrigation,pondconstruction,openchannelflow,waterrightsandenvironmentallaws pertainingtowatermanagement.Emphasisonproblemsolving SSC(BAE)324ElementarySurveying.1(0-3).Preq:Juniorstanding.Theoryand practiceofplanesurveyingtoincludemeasuringdistancesaswellasrecordkeeping differentialleveling,profileleveling,topographicmapping,stadiasurveying,andtheuse ofthesetoolsinagriculturalapplications. SSC341SoilFertilityandFertilizers.3(3~0).Preq:SSC200,BIO125.Principlesofmanagingplantnutritionforcropproduction,fertilizermaterials,cropfertilization,soil fertilitymaintenance,andmanagementpracticesforoptimizingfertilizeruse;soiland planttissuetestingasdiagnostictoolsinnutrientmanagement. SSC342SoilFertilityLaboratory.1(0-3).Coreq:SSC341.Soilsamplingand analysesforacidityandnutrientcontent.Calculatinglimeandfertilizer recommendationsandcalibratingfertilizerSpreaders.Discussionoffertilizermaterials andcalculationofleastcostblends.Computerprogramstoconfirmrecommendations andleastcostblends.Fieldtriptoafertilizerdistributerandtoafertilizeruser. SSC361RoleofSoilsinEnvironmentalManagement.3(2—3),Preq:SSC200. Importanceofsoilsinlandapplicationofmunicipal.industrial.andagriculturalwastes; onsitedisposalofdomesticwastewater;bioremediationofcontaminatedsites;erosion andsedimentationcontrol;farmnutrientmanagement;andnonpointsourcewater pollution.

SSC452SoilClassification.4(3-4).Preq:SSC200.Genesis,morphology,and classificationofsoils;characterizationofsoilsaccordingtotheirdiagnosticproperties;interpretingsoilusepotential;emphasisonNorthCarolinasoilsandtheirtaxonomy;field exerciseinsoilmappingandsiteevaluation;severalfieldtrips,oneovernight. SSC461SoilPhysicalPropertiesandPlantGrowth.3(3—0).Preq:SSC200.Soil physicalpropertiesandtheirinfluenceonplantgrowthandenvironmentallysoundland use;soilsolid-porosity—densityrelationships,soilwater,heatandairrelationsand transport.Principlesandapplicationsofthesetopicsusingcurrentliteraturein agronomy,turf,horticulture,waterquality,wastemanagement,andurbanlanduse. SSC(CS)462Soil-CropManagementSystems.3(2-3).S.Preq:CS213,CS414,SSC342,SSC452;seniorstanding.Unitesprinciplesofsoilscienceandcropscience withthoseofalliedareasintorealisticagronomicapplications;practicalstudiesin planningandevaluationofsoilandcropmanagementsystems. SSC470WetlandSoils.3(3—0).F.Preq:SSC200,SSC452recommended.Credit willnotbegivenforbothSSC470andSSC570.Wetlanddefinitions,concepts,functions,andregulations;chemical,physical,andmorphologicalcharacteristicsof wetlandsoils.Wetlandsoilidentificationusingfieldindicatorsandmonitoringequipment;principlesofwetlandcreation,restoration,andmitigation.SpecialprojectrequiredforSSC570.Twomandatoryfieldtrips. SSC472ForestSoils.3(2-3).Preq:SSC341,orFOR304.Soilasamediumfortree growth;relationofsoilphysical,chemical,andbiologicalfactorstothepracticeof silviculture;extensivesoilmanagementintheforestandintensivesoilmanagementin forestnurseriesandinseedorchards;relationofsoilandsitetoforestgenetics,ecology,pathology,andentomology. SSC(CS)490SeniorSeminarinCropScienceandSoilScience.1(1-0).Preq.‘ Seniorstanding.Reviewanddiscussionofcurrenttopicsincropscience,soilscience, agronomyandnaturalresourcemanagement.Preparationandpresentationofscientific informationinwrittenandoralformat. SSC492ExternalLearningExperience.1—6.Preq:Sophomorestanding.A learningexperienceinagricultureandlifescienceswithinanacademicframeworkthat utilizesfacilitiesandresourceswhichareexternaltothecampus.Contactand arrangementswiththeprospectiveemployersmustbeinitiatedbystudentandapprovedbyafacultyadviser,theprospectiveemployer,thedepartmentalteachingcoordinatorand theacademicdeanpriortotheexperience. SSC493SpecialProblemsinSoilScience.1-6.Preq:Sophomorestanding.A learningexperienceinagricultureandlifescienceswithinanacademicframeworkthat utilizescampusfacilitiesandresources.Contactandarrangementswithprospective employersmustbeinitiatedbystudentandapprovedbyafacultyadviser,theprospective employer,thedepartmentalteachingcoordinatorpriortotheexperience.



SSC495SpecialTopicsinSoilScience.1-6.Preq:SSC200.Offeredasneededto presentmaterialsnotnormallyavailableinregularcourseofferingsorforofferingofnew coursesonatrialbasis. SSC511SoilPhysics.4(3—3).Preq:SSC200,PY212.Soilphysicalpropertiesand theoryofselectedinstrumentationtomeasurethem.Topicsincludingsoilsolids,soil water,airandheat.Emphasisontransportprocessesandtheenergyconceptofsoiland water. SSC521SoilChemistry.3(3-0).S.Preq:SSC200,oneyr.ofgeneralinorganic chemistry.Aconsiderationofthechemicalandcolloidalpropertiesofclayandsoil systems,includingionexchangeandretention,soilsolutionreactions.solvationofclays andelectrokinetic.propertiesofclay-watersystems. SSC(MB)532SoilMicrobiology.4(3-3).Preq.’MB351;CH2200rConsentof Instructor.Soilasamediumformicrobialgrowth,therelationofmicrobestoimportant mineraltransformationsinsoil,theimportanceofbiologicalequilibriumandsignificance ofsoilmicrobestoenvironmentalquality. SSC541SoilFertility.3(3—0).Preq:SSC34].Soilconditionsaffectingplant growthandthechemistryofsoilandfertilizerinterrelationships.Factorsaffectingthe availabilityofnutrients.Methodsofmeasuringnutrientavailability. SSC551SoilMorphology,GenesisandClassification.3(3-0).Preq:MEA120, SSC200,SSC34].Morphology:Chemical,physicalandmineralogicalparametersuseful incharacterizingsoil.Genesis:soil-formingfactorsandprocesses.Classification: historicaldevelopmentandpresentconceptsofsoiltaxonomywithparticularreferenceto worldwidedistributionofgreatsoilgroupsaswellasdiscussionsoflogicalbasesofsoil classification. SSC562EnvironmentalApplicationsofSoilScience.3(2-3).Preq:SSC200or equivalent.Identificationandevaluationofbasicfactorsinfluencingmovementof potentialpollutantsthroughsoilandtheirunderlyingstrata.Developmentof understandingofprocessesofsoilandsiteevaluationforwastedisposalandtransportof pollutantsthroughsoils. SSC570WetlandSoils.3(3-0).F.Preq:SSC200,SSC452recommended.Credit willnotbegivenforbothSSC470andSSC570..Wetlanddefinitions,concepts, functions,andregulations;chemical,physical,andmorphologicalcharacteristicsof wetlandsoils.Wetlandsoilidentificationusingfieldindicatorsandmonitoring equipment;principlesofwetlandcreation,restoration,andmitigation.Specialproject requiredforSSC570.Twomandatoryfieldtrips.
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SSC(BAE)573HydrologicandWaterQualityModeling.3(2-2).S,Alt.yrs. Preq:BAE471,SSC200orConsentofInstructor.Conceptsinbasichydrologic.erosion andchemicaltransportusedinmodeling.Evaluationoftypicalhydrologic/waterquality modelsonwatershedsystems.Usageofstate—of-the-artmodelsinprojectexamples. SSC(CS,FOR)577ConservationandSustainableDevelopment1:Concepts andMethod.3(3-0).Preq.‘ConsentofInstructor.Agronomic,ecologicalandeconomic conceptsofsustainability,withemphasisonapplicationindevelopingcountries;forest, soilandwildliferesources;modelsinconservationbiology;historical,culturaland sociologicalperspectives;policyanalysis.OfferedaspartoftheprogramoftheCenter forWorldEnvironmentandSustainableDevelopment. SSC(FOR)578ConservationandSustainableDevelopmentII:Integrated ProblemSolving.3(3—0)Preq.FOR(SSC)577.Approachestoreconciling conservationanddevelopmentwithemphasisondevelopingcountries.Casestudies: projectformulation,implementationandevaluation;institutionalpolicyformation; conflictresolution.OfferedaspartoftheprogramoftheCenterforWorldEnvironment andSustainableDevelopment. SSC(FOR)581Agroforestry.3(30).Preq:ConsentofInstructor.Global agroforestrysystemsacrossdiverseagroecologicalzonesandunderanarrayof socioeconomicconditions.Methodsforselectingsustainableforest,agriculturaland silvipastoralcropsdrawinguponproductionagricultureandforestry.communityand ecosystemecology,sociologyandeconomics.Extensionofresearchresultstotherural poorindevelopingcountries. SSC590SpecialProblems.F,S,Sum.Preq:SSC200.CreditsArrangedSpecial problemsinvariousphasesofsoils.Emphasisplacedonreviewofrecentandcurrent research. SSC601Seminar.[(1-0).F,S.Preq:GradstandinginSSC.Amaximumoftwo semesterhoursallowedtowardthemaster'sdegree,butanynumbertowardthedoctorate. Scientificarticles,progressreportsinresearchandspecialproblemsofinteresttosoil scientistsreviewedanddiscussed. SSC609ColloquiumInSoilScience.F.S.Preq:GradstandinginSSC.Credits ArrangedSeminar—typediscussionsandlecturesonspecializedandadvancedtopicsin soilscience. SSC620SpecialProblems.F,S.Preq.’SSC200.CreditsArrangedSpecial problemsinvariousphasesofsoils.Emphasisplacedonreviewofrecentandcurrent research.



SSC685Master'sSupervisedTeaching.1-3.F,S.Sum.Preq:Master’sStudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. SSC690Master'sExam.1-3.F,S,Sum.Preq:Master’sstudent.CreditsArranged. Forstudentsinnonthesismaster'sprogramswhohavecompletedallotherrequirements ofthedegreeexceptpreparingforandtakingthefinalmaster'sexam. SSC693Master'sSupervisedResearch.1-9.F,S,Sum.Preq:Master’sStudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. SSC695Master'sThesisResearch.1-9.F,S,Sum.Preq'Master’sStudent.Thesis Research SSC699Master'sThesisPreparation.1—3.F,5,Sum.Preq:Master’sStudent. Creditsarranged.Forstudentswhohavecompletedallcredithourrequirementsandfull- timeenrollmentforthemaster‘sdegreeandarewritinganddefendingtheirthesis. SSC701TropicalSoils:CharacteristicsandManagement.3(3-0).SAltYrs. Coreq:SixcreditsinSSC.Characteristicsofthetropicalenvironment.Distributionand classificationoftropicalsoils.Soil-plantrelationshipsinthetropics.Soilmanagement systemswithemphasisonshiftingcultivation,floodedriceproduction,subsistence farmingandtropicalpasturemanagement. SSC720SoilandPlantAnalysis.3(2—3).S,AltYrs.Preq:PY212,‘CH315;atleast threesoilscoursesincludingSSC341orConsentofInstructor.Theoryandadvanced principlesofutilizationofchemicalinstrumentstoaidresearchontheheterogeneous systemsofsoilsandplants. SSC722AdvancedSoilChemistry.3(0-0).F,AltYrs.Preq.‘SSC521,CH730or equivalent.Criticalreviewofapplicationofchemicalthermodynamicsandkineticsto understandingsoilsystems,solutionequilibria,precipitationanddissolution, complexation,reduction-oxidation,surface-soluteinteractionsandchemicaltransport. Applicationofchemicalspeciationmodels. SSC(CS,HS,TOX)725HerbicideChemistry.[(1-0).S.Preq:CH201and221. Chemicalpropertiesofpesticidesincludinghydrationandsolvation.ionization, volatilization,lipophilicity,molecularstructureandsize,andreactivityandclassification accordingtochemicaldescription,modeofactionorionizability.Taughtduringthefirst 5weeksofsemester.Dropdateislastdayof3rdweekoftheminicourse.

SSC(CS,HS,TOX)727HerbicideBehaviorinSoilandWater.2(2-0).S.Preq.‘CS(HS,SSC,TOX)725,SSC200.Sorption/desorption,soilreactivity,movement, volatilization,bioavailability,degradationandstabilityofpesticidesintheenvironment. Taughtduringthelast10weeksofsemester.Dropdateislastdayof3rdweekofthe minicourse. SSC753SoilMineralogy.3(2-3).F,Alt.Yrs.Preq:SSC200,SSC341,MEA330. Composition,structure,classification,identification,origin,occurrenceandsignificanceofsoilmineralswithemphasisonprimaryweatherablesilicates,layersilicateclaysand sesquioxides, SSC760AdvancedSoilManagement.3(3-0).Sum,Alt.Yrs.Preq.‘SSC200,341. Studiesofsoilcharacteristicsinthecoastalplain,piedmontandmountainareasofNorth Carolina.Discussionofmanagementpracticesthatshouldbeassociatedwithvarious soilsfordifferenttypesofenterprises.Twoovernightfieldtripsrequired. SSC(BAE)771TheoryofDrainage-—SaturatedFlow.3(3-0).F,Alt.Yrs. Discussionofphysicalconceptsandpropertiesoffluidsandporousmediainrelationto soil-watermovement.Derivationanddiscussionofthefundamentallawsandequations governingsaturatedflowinporousmedia.Analysisofmathematicalsolutionsofsteady- stateandtransientflowequationstodeterminetheirapplicabilitytodrainageproblems. Considerationofanalogsandmodelsofparticulardrainageproblems. SSC772SoilPropertiesandPlantDevelopment.3(3-0).SAltYrs.Preq:SSC52] orequivalent.Anexaminationoftheinterrelationshipsofsoilpropertiesandplant characteristicswhichregulateinorganicionaccumulationanddrymatterproductionin higherplants. SSC(FOR)773ForestProductivity:EdaphicRelationships.3(3-0).EAlt.Yrs. Advancedecophysiologicalconsiderationofforeststandproductivityandhowinfluenced byresourceavailability,geneticsandtheirinteractions.Thisknowledgeusedasa foundationtodiscusstheinfluenceofnaturalstresses,silviculturaltreatmentsandother anthropogenicdisturbancesonforestproductivity. SSC(BAE)774TheoryOfDrainage-UnsaturatedFlow.3(3-0).S,Alt.Yrs.Preq: BAE771orequivalent.Involvementofforcesandutilizationoftheoriesinunsaturated flowofporousmediainrelationtosoil-watermovement.Developmentandsolutionof steady-stateandtransientunsaturatedflowequationsforhorizontalandverticalmoisture movement.Applicationofsolutionstopresentdaylaboratoryandfieldtechnology. Considerationofmoleculardiffusionandhydrodynamicdispersionconsideredinlightof currenttracingtechniques.



SSC(BAE)780TransportandFateofChemicalsinSoilsandNaturalWaters. 3(3-0).F.Preq.‘SSC5]],SSC521orequivalent.Ecologicalandenvironmental significanceofmovementofchemicalsfromagriculturalandforestedlandtowater and/ortheatmosphere.Movement,depostitionandchemicalandbiological transformationsofchemicals.Emphasisonsaproliteandthevadosezone.Transportto groundwaterand/orlaterallytowardsurfacewater.Designofcourseforadvanced graduatestudents. SSC(FOR)782SilvicultureandManagementofForestPlantationsinthe Tropics.3(3-0).S.Preq.‘Grad.standingorConsentofInstructorEstablishmentand managementofforesttreeplantationsinthetropicsandsubtropics.Geneticadaptabilityoftreesusedasexotics,establishmentandmanagementoftreeimprovementprograms, treeharvesting,woodmanufacturing,geneconservationandmaintainingsite productivity. SSC790SpecialTopics.F,S,Sum. SSC801Seminar.1(1-0).F,S,Sum. SSC809ColloquiuminSoilScience.F,S,Sum.Preq:Grad.standinginSSC. CreditsArrangedSeminar-typediscussionsandlecturesonspecializedandadvanced topicsinsoilscience. SSC820SpecialProblems.F,S.Preq:SSC200.CreditsArranged.Special problemsinvariousphasesofsoils.Emphasisplacedonreviewofrecentandcurrent research. SSC885DoctoralSupervisedTeaching.[—3.F,S,Sum.Preq:Doctoralstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanningfortheteachingassignment,observeandprovidefeedbacktothestudentdLuingthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. SSC890DoctoralPreliminaryExamination.[-9.F,S,Sum.Preq:Doctoral student.Forstudentswhoarepreparingforandtakingwrittenand/ororalpreliminary exams. SSC893DoctoralSupervisedResearch.1-9.F,S,Sum.Preq:Doctoralstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraudate Faculty. SSC895DoctoralDissertationResearch.1-9.F,S,Sum.Preq:Doctoralstudent. Dissertationresearch.
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SSC899DoctoralDissertationPreparation.[—3.F,S,Sum.Preq.‘Doctoral student.Forstudentswhohavecompletedallcredithour.full-timeenrollment, preliminaryexaminationandresidencyrequirementsforthedoctoraldegreeandare writinganddefendingtheirdissertations. STATISTICS ST101StatisticsbyExample.3(3-0)Creditnotallowedifstudenthaspriorcredit foranotherSTcourse.Sampling.experimentaldesign.tablesandgraphs.relationships amongvariables.probability.estimation,hypothesistesting.Reallifeexamplesfromthe social.physical,andlifesciences.thehumanitiesandsports. ST(PSY)240IntroductiontoBehavioralResearchI.3(3—0)F.SPreq‘PSY 200.Coreq:PSY(ST)241.ForPSYandHRDmajorsonly.ExolutionofmodernIslam from17thcenturytothepresent.PrimaryemphasisonNorthAfrica.theMiddleEastand SouthAsia.Pre-modemIslamicateempires.reformandrevival.Historicaloriginsof currentissuesintheIslamicworld. ST(PSY)241IntroductiontoBehavioralResearchILab.[(0-2).FS.Preq PSY200.Coreq.‘PSY(ST)240.ForPSYandHRDmajorsonly.Studentsdesign,analyze andreportavarietyofsimpleexperiments. ST(PSY)242IntroductiontoBehavioralResearchII.3(3-0).FS.Preq:PSY (ST)240.Coreq:PSY(SD243.ForPSYandHRDmajorsonly.ContinuationofPSY (ST)240.EthicsofResearchinPsychology.Techniquesforthedevelopmentofresearch proposals.Statisticaltechniquesfordataanalysisincludingnon-parametrics.one-way andtwo-wayANOVAandintroductiontocorrelationandregression. ST(PSY)243IntroductiontoBehavioralResearchIILab.2(0-4).F.S.Preq: PSY(ST)240.Coreq:PSY(ST)242.ForPSYandHRDmajorsonly.Designandanalysis ofamajorresearchproject. ST301StatisticalMethodsI.3(3—0).Preq.‘MA14],CSC112.Contemporary descriptionandanalysisofsinglesamplesofdata.Graphicaldatapresentationmethods fordeterminationofpatternsandrelationshipsamongvariables.Classicalandrobust alternativemethodsforsinglesampledatasummaryprocedures.Probabilityconcepts. sampling,andexpectations.Confidenceintervalandhypothesistestingforsamplemean andproportion.Computeruseemphasized.



ST302StatisticalMethods11.3(3-1).Preq:ST30].Confidenceintervalsand hypothesistestingwithgraphicsinmultiplesamplesand/0rvariablescases:testsfor means/proportionsoftwoindependentgroups,analysisofvarianceforcompletely randomizeddesign,contingencytableanalysis,correlation,singleandmultiplelinear regression;designofexperimentswithrandomizedblocks,factorialdesignandanalysis ofcovariance.Computeruseemphasized. ST311IntroductiontoStatistics.3(3-0).Creditnotallowedifstudenthasprior creditforanotherSTcourseorBUS350.Examiningrelationshipsbetweentwovariables usinggraphicaltechniques,simplelinearregressionandcorrelationmethods.Producing datausingexperimentdesignandsampling.Elementaryprobabilityandthebasicnotions ofstatisticalinferenceincludingconfidenceintervalestimationandtestsofhypothesis. Oneandtwosamplet-tests,one-wayanalysisofvariance,inferenceforcountdataand regression. ST(BUS)350EconomicsandBusinessStatistics.3(3-0).Preq:MA114;EC201 orARE201.Introductiontostatisticsappliedtomanagement,accounting,andeconomic problems.Emphasisonstatisticalestimation,inference,simpleandmultipleregression, andanalysisofvariance.Useofcomputerstoapplystatisticalmethodstoproblems encounteredinmanagementandeconomics. ST361IntroductiontoStatisticsforEngineers.3(3-0).F,S,Sum.Preq:College algebra.CreditnotallowedforbothST361andST370orST380.Statisticaltechniques usefultoengineersandphysicalscientists.Includeselementaryprobability,frequency distributions,samplingvariation,estimationofmeansandstandarddeviations,basic designofexperiments,confidenceintervals,significancetests,elementaryleastsquares curvefitting. ST370ProbabilityandStatisticsforEngineers.3(3-0).Preq:MA241.Creditnot allowedforbothST370andST361orST380.Calculus-basedintroductionto probabilityandstatisticswithemphasisonMonteCarlosimulationandgraphicaldisplay ofdataoncomputerworkstations.Statisticalmethodsincludepointandinterval estimationofpopulationparametersandcurveandsurfacefitting(regressionanalysis). Theprinciplesofexperimentaldesignandstatisticalprocesscontrolintroduced. ST371IntroductiontoProbabilityandDistributionTheory.3(3-0).F,S.Sum. Preq:AM241.Coreq:AM242.Basicconceptsofprobabilityanddistributiontheoryfor studentsinthephysicalsciences,computerscienceandengineering.Providesthe backgroundnecessarytobeginstudyofstatisticalestimation,inference,regression analysis,andanalysisofvariance. ST372IntroductiontoStatisticalInferenceandRegression.3(3-0),F,S,Sum. Preq:ST371.Statisticalinferenceandregressionanalysisincludingtheoryand applications.Pointandintervalestimationofpopulationparameters.Hypothesistesting includinguseoft,chi-squareandF.Simplelinearregressionandcorrelation. Introductiontomultipleregressionandone-wayanalysisofvariance.
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ST380ProbabilityandStatisticsforthePhysicalSciences.3(3-0).Preq:MA 2-11.CreditnotallowedforbothST380andST361orST370.Introductionto probabilitymodelsandstatisticswithemphasisonMonteCarlosimulationandgraphical displayofdataoncomputerlaboratoryworkstations.Statisticalmethodsincludepoint andintervalestimationofpopulationparametersandcurveandsurfacefilling(regression analysis). ST421IntroductiontoMathematicalStatisticsI.3(3-0).Preq:MA242.Firstofa two—semestersequenceofmathematicalstatistics,primarilyforundergraduatemajorsand graduateminorsinStatistics.Introductiontoprobability,univariateandmultivariate probabilitydistributionsandtheirproperties,distributionsoffunctionsofrandom variables,randomsamplesandsamplingdistributions. ST422IntroductiontoMathematicalStatisticsI].3(3-0).Preq:ST421.Second ofatwo-semestersequenceofmathematicalstatistics,primarilyforundergraduate majorsandgraduateminorsinStatistics.Randomsamples,pointandintervalestimators andtheirproperties,methodsofmoments,maximumlikelihood,testsofhypotheses, elementsofnonparametricstatisticsandelementsofgenerallinearmodeltheory. ST430IntroductiontoRegressionAnalysis.3(3-0).Preq:ST302,MA305orMA 405.Regressionanalysisasaflexiblestatisticalproblemsolvingmethodology.Matrix review;variableselection;prediction;multicolinearity;modeldiagnostics;dummy variables;logisticandnon-linearregression.Emphasizesuseofcomputer. ST431IntroductiontoExperimentalDesign.3(3-0).S.Preq:ST302. Experimentaldesignasamethodfororganizinganalysisprocedures.Completely randomized,randomizedblock,factorial,nested,latinsquares,split-plotandincomplete blockdesigns.Responsesurfaceandcovarianceadjustmentprocedures.Stressesuseof computer. ST432IntroductiontoSurveySampling.3(3-0).S.Preq:ST302.Design principlespertainingtoplanningandexecutionofasamplesurvey.Simplerandom, stratifiedrandom,systematicandone-andtwo-stageclustersamplingdesigns.Emphasis onstatisticalconsiderationsinanalysisofsamplesurveydata.Classprojectondesign andexecutionofanactualsamplesurvey. ST435StatisticalMethodsforQualityandProductivityImprovement.3(3-0). Preq:ST302,Useofstatisticsforqualitycontrolandproductivityimprovement.Control chartcalculationsandgraphing,processcontrolandspecification;samplingplans;and reliability.Computerusewillbestressedforperformingcalculationsandgraphing.



ST445IntroductiontoStatisticalComputingandDataManagement.3(3-0). Preq:ST302.Useofcomputerstomanage,processandanalyzedata.Conceptsof research;datamanagement;JCLandutilityprograms;useofstatisticalprogrampackage fordataanalysesandgraphproduction;andwritingstatisticalprogramstoperform simulationexperiments.Majorpaperrequired. ST495SpecialTopicsinStatistics.1-6.F,S,Sum.Preq.‘ConsentofInstructor. Offeredasneededtopresentmaterialnotnormallyavailableinregulardepartmental courseofferings,orforofferingnewcoursesonatrialbasis. ST498IndependentStudyinStatistics.1-6.ESSum.Preq.’SixhoursofSTand ConsentofDepartment.Detailedinvestigationoftopicsofparticularinteresttoadvanced undergraduatesunderfacultydirection. ST505AppliedNonparametricStatistics.3(3-0).SFreq:ST3"2orST51]. Statisticalmethodsrequiringrelativelymildassumptionsabouttheformofthe populationdistribution.Hypothesistesting,pointandintervalestimationandmultiple comparisonproceduresforavarietyofstatisticalproblems. ST506SamplingAnimalPopulations.3(3-0).F,Alt.yrs.Preq:ST512. Statisticalmethodsapplicabletosamplingofwildlifepopulations,includingcapture- recapture,removal,changeinratio,quadrantandlinetransectsampling.Emphasison modelassumptionsandstudydesign. ST507StatisticsfortheBehavioralSciencesI.3{3-0).F,S.Ageneralintroduction totheuseofdescriptiveandinferentialstatisticsinbehavioralscienceresearch.Methods fordescribingandsummarizingdatapresented,followedbyproceduresforestimating populationparametersandtestinghypothesesconcerningsummarizeddata. ST508StatisticsfortheBehavioralSciencesII.3(3-0).F,S.Preq:ST507or ConsentofInstructor.Introductiontouseofstatisticaldesignprinciplesinbehavioral scienceresearch.Presentationofuseofastatisticalmodeltorepresentstructureofdata collectedfromadesignedexperimentorsurveystudy.Opportunitiesprovidedforuseof acomputertoperformanalysesofdata.toevaluateproposedstatisticalmodelandto assistinpost-hoeanalysisprocedures.Leastsquaresprinciplesusedtointegratetopicsof multiplelinearregressionanalysis,theanalysisofvarianceandanalysisofcovariance. ST511ExperimentalStatisticsforBiologicalSciencesI.3(3-0).F,S,SumPreq: ST3110rgrad.standing.Basicconceptsofstatisticalmodelsanduseofsamples; variation,statisticalmeasures,distributions,testsofsignificance,analysisofvarianceand elementaryexperimentaldesign,regressionandcorrelation,chi-square.
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ST512ExperimentalStatisticsforBiologicalSciences[1.3(3-1).F,S,Sum.Preq: ST511.Covariance,multipleregression,curvilinearregression,conceptsofexperimental design,factorialexperiments,confoundedfactorials,individualdegreesoffreedomand split-plotexperiments.Computinglaboratoryaddressingcomputationalissuesanduseof statisticalsoftware. ST513StatisticsforManagementI.3(3-0).F.Preq:Grad.standing.Analysisof datatorepresentfacts,guidedecisionsandtestopinionsinmanagingsystemsand processes.Graphicalandnumericaldataanalysisfordescriptiveandpredictive decisions.Scatterplotsmoothingandregressionanalysis.Basicstatisticalinference. Integrateduseofcomputer. ST514StatisticsforManagementandSocialSciencesII.3(3-0).F.Preq.ST 507.Linearregression.multipleregressionandconceptsofdesignedexperimentsinan integratedapproach,principlesofthedesignandanalysisofsamplesurveys.useof computerforanalysisofdata. ST515ExperimentalStatisticsforEngineersI.3(3-0).FPreq:ST361or GraduateStanding.Generalstatisticalconceptsandtechniquesusefultoresearch workersinengineering,textiles.woodtechnology.etc.Probabilitydistributions. measurementofprecision,simpleandmultipleregression,testsofsignificance,analysis ofvariance,enumerationdataandexperimentaldesign. ST516ExperimentalStatisticsforEngineersII.3(3—0).S.Preq:ST515.General statisticalconceptsandtechniquesusefultoresearchworkersinengineering.textiles, woodtechnology,etc.Probabilitydistributions,measurementofprecision,simpleand multipleregression,testsofsignificance,analysisofvariance,enumerationdataand experimentaldesigns. ST520StatisticalPrinciplesofClinicalTrialsandEpidemiology.3(3-0).F. Preq:ST511.Coreq:ST512.Statisticalmethodsfordesignandanalysisofclinicaltrials andepidemiologicalstudies.PhaseI.II,andIIIclinicaltrials.PrincipleofIntention-to Treat,effectsofnon—compliance,drop-outs.Interimmonitoringofclinicaltrialsanddata safetymonitoringboards.Introductiontometa—analysis.Epidemiologicaldesignand methods. ST521StatisticalTheoryI.3(22).F.Coreq:MA425orMA511andMA405. Probabilitytoolsforstatistics:descriptionofdiscreteandabsolutelycontinuous distributions,expectedvalues,moments.momentgeneratingfunctions,transformationof randomvariables,marginalandconditionaldistributions,independence,orderstatistics. multivariatedistributions,conceptofrandomsample.derivationofmanysampling distributions.



ST522StatisticalTheoryII.3(2-2).S.Preq:MA511or1W1425andST521/ST 521.Generalframeworkforstatisticalinference.Pointestimators:biasedandunbiased, minimumvarianceunbiased,leastmeansquareerror,maximumlikelihoodandleast squares,asymptoticproperties.Intervalestimatorsandtestsofhypotheses:confidence intervals,powerfunctions,Neyman—Pearsonlemma,likelihoodratiotests,unbiasedness, efficiencyandsufficiency. ST524StatisticsinPlantScience.3(3-1).F.Preq:ST512.Principlesand techniquesofplanning,establishingandexecutingfieldandgreenhouseexperiments. Size,shapeandorientationofplots;bordereffects;estimationofsizeofexperimentsfor specifiedaccuracy;subsamplingplotsandyieldsforlaboratoryanalysis;combiningdata fromaseriesofyearsand/orlocations:rotationexperiments;repeatedmeasuresdata; multiplecomparisonsinvarietytrialresults;selectionofpredictorsinmultiple regression;introductiontointerspeciesandintraspeciesplantcompetitionexperiments andmodels. ST535StatisticalProcessControl.3(3-1).F.Preq:ST515;studentsmusthave accesstoanMS—DOSPC.Modernmethodsofstatisticalprocesscontrolforgraduate studentswithcalculus—levelcourseinengineeringstatistics.Classicalandmodern methodsofSPCinframeworkoftheDemingqualitymanagementphilosophy emphasizingcontinuousprocessimprovement.OrientationtowarduseofPC—class computersforcomputations. ST536Off-LineQualityControl.3(3—0).S.Preq:ST421orST515.Off-line qualitycontrolmethodsforgraduatestudentswithacalculus-levelfirstcoursein engineeringstatistics.Aboutonethirdoflecturespresentationofmaterialfromareaof samplinginspectionwithemphasisuponusingPCsforcomputations.Remainderof coursepresentationofmaterialfromdesignofexperimentsespeciallyimportantin industrialapplications:factorialexperiments,orthogonalarrays,Plackett-Burmanplans, Box—Behnkendesigns,responsesurfaces,designoptimality,variabilityanalysis. ST(MA)546TheoryofProbabilityI.3(3-0).FAxioms,combinatorialanalysis, conditionalprobability,independence,randomvariables,expectation.specialdiscreteand continuousdistributions,probabilityandmomentgeneratingfunctions,centrallimit theorem,lawsoflargenumbers.branchingprocesses,recurrentevents,randomwalk. ST552LinearModelsandVarianceComponents.3(2-2).S.Preq:MA405,ST 521.Coreq:ST522.Theoryofestimationandtestinginfullandnon-fullranklinear models.Normaltheorydistributionalproperties.LeastsquaresprincipleandtheGauss- Markofftheorem.Estimabilityandpropertiesofbestlinearunbiasedestimators.General linearhypothesis.Applicationofdummyvariablemethodstoelementaryclassification modelsforbalancedandunbalanceddata.Analysisofcovariance.Variancecomponents estimationforbalanceddata.

ST(ECG)561IntermediateEconometrics.3(3-0).S.Preq:ECG700andST 514.Formalizationofeconomichypothesesintotestablerelationshipsandapplicationof appropriatestatisticaltechniques.Majorattentiontoproceduresapplicableforsingleequationstochasticmodelsexpressingmicroeconomicandmacroeconomicrelation- ships.Statisticalconsiderationsrelevantinworkingwithtimeseriesandcrosssectional dataineconomicinvestigations.Surveyofsimultaneousequationmodelsandthe availableestimationtechniques. ST590SpecialTopics.F,S,Sum. ST601Seminar.1(1-0).ES,Sum. ST620SpecialProblems.1-3.F,S,Sum.Preq:ConsentofInstructor.Developmentoftechniquesforspecializedcases,particularlyinconnectionwiththesisandpractical consultingproblems. ST625AdvancedSpecialProblems.13.F,S,Sum.Preq:ST512,ST552.Any newadvanceinthefieldofstatisticswhichcanbepresentedinlectureseriesasuniqueopportunitiesarise. ST630IndependentStudy. ST635Readings. ST64]StatisticalConsulting.1(1-0).F,S,Sum.Preq:ST512andST522. Participationinregularlyscheduledsupervisedstatisticalconsultingsessionswithfaculty memberandclient.Consultant'sreportwrittenforeachsession.Regularlyscheduled meetingswithcourseinstructorandotherstudentconsultantstopresentanddiscuss consultingexperiences. ST685Master'sSupervisedTeaching.1-3.F,S,Sum.Preq:Master’sstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. ST690Master'sExamination.1-6.F,S,Sum.Preq:Master'sstudent.Forstudents innonthesismaster'sprogramswhohavecompletedallotherrequirementsofthedegree exceptpreparingforandtakingthefinalmaster'sexam. ST693Master'sSupervisedResearch.1-9.F,S,Sum.Preq:Master'sStudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty.



ST695 Research

Master'sThesisResearch.I9.F,S,Sum.Preq:Master’sStudent.Thesis

ST699Master'sThesisPreparation.1-3.F,S,Sum.Preq:Master’sStudent. CreditsArrangedForstudentswhohavecompletedallcredithourrequirementsandfull- timeenrollmentforthemaster'sdegreeandarewritinganddefendingtheirthesis. ST(MA,OR)706NonlinearProgramming.3(3-0).F.Preq:0R(IE,MA)505and MA425orequivalent.Anadvancedmathematicaltreatmentofanalyticalandalgorithmic aspectsoffinitedimensionalnonlinearprogramming.Includinganexaminationof structureandeffectivenessofcomputationalmethodsforunconstrainedandconstrained minimization.Specialattentiondirectedtowardcurrentresearchandrecentdevelopments inthefield. ST708AppliedLeastSquares.3(3-0).F.Preq.‘ST512.Leastsquaresestimation andhypothesistestingproceduresforlinearmodels.Considerationofregression,analysis ofvarianceandcovarianceinaunifiedmanner.Emphasisonuseofthecomputerto applythesetechniquestoexperimental(includingunequalcellsizes)andsurvey situations. ST711DesignofExperiments.3(30).F.Preq:ST512.Reviewofcompletely randomized,randomizedcompleteblockandLatinsquaredesignsandbasicconceptsin thetechniquesofexperimentaldesign.Designsandanalysismethodsinfactorial experiments,confoundedfactorials,responsesurfacemethodology,change-overdesign, split-plotexperimentsandincompleteblockdesigns.Examplesusedtoillustrate applicationandanalysisofthesedesigns. ST714Life-TestingandReliability.3(3-0).F.Preq.‘ST4220rST516.Statistical methodsforanalyzinglife-testingdataandaccessingsystemreliability.Groupedand time—censoreddata,orderstatistics.ClassicalandBayesianinferenceforunivariateand multivariateexponential,Weibull,lognorrnalandgammadistributions.Experimental designsandsamplingplansforacceleratedtestingandburn-inprocedures.Taguchi‘s reliabilityimprovementphilosophy.Fieldperformanceandsoftwarereliabilityanalysis. ST715TheoryofSamplingAppliedtoSurveyDesign.3(3-0).F.Preq:ST422, ST512.Principlesforinterpretationanddesignofsamplesurveys.Estimatorbiases, variancesandcomparativecosts.Simplerandomsample,clustersample,ratioestimation, stratification,varyingprobabilitiesofselection.Multi—stage,systematicanddouble sampling.Responseerrors.
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ST(GN)721GeneticDataAnalysis.3(3—0).S,AltYrs.Preq:ST430andGN 41].Analysisofdiscretedata.illustratedwithgeneticdataonmorphologicalcharacters allozymes,restrictionfragmentlengthpolymorphismsandDNAsequences.Maximum likelihoodestimation,includingiterativeprocedures.Numericalresampling. Developmentofstatisticaltechniquesforcharacterizinggeneticdisequilibriumand diversity.Measuresofpopulationstructureandgeneticdistance.Constructionof phylogenetictrees.FindingalignmentsandsimilaritiesbetweenDNAsequences. Locatinggeneswithmarkers. ST(BMA,OR)722DecisionAnalyticModeling.4(3—2).F,AltYrs.Preq'MA 4210rST421plusST511orST516.AnalysisofdecisionproblemsinvolVingriskand uncertainty.Modelingdecisionprocess;Bayesianprobabilityanalysis.useof information,andsubjectiveprobability;utilitytheoryandmultiattributeutility assessment;dynamicsofinteractingwithdecisionmakersandsubjectmatterspecialists: decisiontrees.influencediagramsandothertoolstoassistinmodelingdecision problems.Laboratorydevelopsskillinimplementingmethodology. ST730AppliedTimeSeriesAnalysis.3(3-0).F.Preq:ST512.Anintroductionto useofstatisticalmethodsforanalyzingandforecastingdataobservedovertime. Trigonometricregression.periodogram/spectralanalysis.Smoothing.Autoregressive movingaveragemodels.Regressionwithautocorrelatederrors,Linearfiltersand bivariatespectralanalysis.Stressonmethodsandapplications;softwareimplementations describedandusedinassignments. ST731AppliedMultivariateStatisticalAnalysis.3(3—0).SPreq:ST512.An introductiontouseofmultivariatestatisticalmethodsinanalysisofdatacollectedin experimentsandsurveys.Topicscoveredincludingmultivariateanalysisofvariance. discriminantanalysis,canonicalcorrelationanalysisandprincipalcomponentsanalysis. Emphasisuponuseofacomputertoperformmultivariatestatisticalanalysiscalculations. ST732AppliedLongitudianalDataAnalysis.3(3-0).S.Preq:ST512.Statistics methodsforanalysisofmultivariatedata,focusingondatacollectedinformofrepeated measurements.Multivariatenormaldistribution,Hotelling'sT2.multivariateanalysisof variance,repeatedmeasuresanalysisofvariance.growthcurvemodels,mixedeffects models.Methodsforanalyzingmultivariatedatainformofcounts,categoricaldataand binarydata,emphasizingrecentapproachesinstatisticalliterature. ST733AppliedSpatialStatistics.3(3—1).S.Preq:ST512.Graphicaland quantitativedescriptionofspatialdata.Kriging,blockkrigingandcokriging.Common variograrnmodels.Analysisofmean-nonstationarydatabymedianpolishanduniversal kriging.Spatialautoregressivemodels.estimationandtesting.Spatialsampling procedures.Useofexistingsoftwarewithemphasisonanalysisofrealdatafromthe environmental,geologicalandagriculturalsciences.



ST744CategoricalandCensoredDataAnalysis.3(3-0).S.Preq:ST512andST 522.Statisticalmodelsandmethodsforcategoricalresponsesincludinglogistic regressionandgeneralizedlinearmodels,probitanalysisandlog-linearmodels. CensoreddatamethodsincludeKaplan-Meierestimation,acceleratedliferegressionand proportionalhazardsregression.Discussionofsoftwareimplementationofmethodsand usageinassignments. ST745AnalysisofSurvivalData.3(3-0).S.Preq:ST522.Statisticalmethodsfor analysisoftime-to—eventdata,withapplicationtosituationswithdatasubjecttoright— censoringandstaggeredentry,includingclinicaltrials.Survivaldistributionandhazard rate;Kaplan-MeierestimatorforsurvivaldistributionandGreenwood'sformula;log-rank andweightedlong-ranktests;designissuesinclinicaltrials.Regressionmodels. includingacceleratedfailuretimeandproportionalhazards;partiallikelihood; diagnostics. ST(MA)746IntroductiontoStochasticProcesses.3(3-0).S.Preq:MA405and MA(SD546orST521.MarkovchainsandMarkovprocesses,Poissonprocess,birthand deathprocesses,queuingtheory,renewaltheory,stationaryprocesses,Brownianmotion. ST750StatisticalComputing.3(3—0).F,AltYrs.Preq:ST552.Theintentofthe courseistoprovidethestatisticianwiththecomputationaltoolsforstatisticalresearch andapplicationsusingdigitalcomputingmachinery.Topicsincludingrandomnumber generationandMonteCarlomethods,regressioncomputationsandapplicationto statisticalmethodsofoptimization.sortingandFastFouriertransform. ST(ECG)751Econometrics.3(3—0).F.Preq:ECG701,ST42],ST422.Roleand usesofstatisticalinferenceineconomicresearch;problemofspanninggapfroman economicmodeltoitsstatisticalcounterpart;measurementproblemsandtheirsolutions arisingfromstatisticalmodelandnatureofthedata;limitationsandinterpretationof resultsofeconomicmeasurementfromstatisticaltechniques. ST(ECG)752TopicsinEconometrics.3(3-0).S.Preq'ECG(ST)751.Surveyof currentliteratureonestimationandinferenceinsimultaneousstochasticequations systems.Techniquesforcombiningcrosssectionandtimeseriesdataincluding covariance,errorcorrelatedanderrorcomponentmodels.Lagmodelsandinferencein dynamicsystems.Productionfunctions,productivitymeasurementandhypothesesabout economicgrowth.Completeandincompletepriorinformationinregressionanalysis. Nonlinearestimationineconomicmodels. ST755AdvancedAnalysisofVarianceandVarianceComponents.3(3-0).S,A]! Yrs.Preq:ST512,ST552.Expectedmeansquares,exactandapproximatetestsof hypothesesforbalancedandunbalanceddatasets.Fixed,mixedandrandommodels. Randomizationtheory.Estimationofvariancecomponentsusingregression,MlNQUE andgeneralquadraticunbiasedestimationtheory.
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ST(GN)756ComputationalMolecularEvolution.(3—0).F,Alt.yrs.Preq:GN 41]andST511orConsentofInstructor.Phylogeneticanalysesofnucleotideandprotein sequencedata.Sequencealignment,phylogenyreconstructionandrelevantcomputer software.Predictionofproteinsecondarystructure,databasesearching,bioinformatics andrelatedtopics.Projectrequired. ST(GN)757StatisticsforMolecularQuantitativeGenetics.3(3-0).F,Alt Yr.(even).Preq:ST512andGN7030rST72].Geneticmappingdata.Linkagemap reconstruction,quantitativegeneticalmodels.Statisticalmethodsandcomputer programsformappingquantitativetraitlociandestimatinggeneticarchitectureof quantitativetraits. ST760AdvancedTopicsinConstructionandAnalysisofExperimentalDesigns. 3(3-0).S,AltYrs.Preq:ST512,ST552.Constructionandanalysisofmultifactor designs,factorials,fractionalfactorials,balancedincompleteblockdesigns,Latin squares,orthogonalarraysofstrengthdandresponsesurfacedesigns.Fractionating mixedlevelfactorials,confoundingandblockingtechniques,studyofrobustnessof designstolossofdesignpoint. ST762NonlinearStatisticalModelsforUnivariateandMultivariateResponse. 3(3-0).F.Preq:ST512,ST552.Inferenceforgeneralnonlinearparametricstatistical modelsforunivariateandmultivariatecontinuousanddiscreteresponse,including generalizedlinearmodels,nonlinearmodelswithnonconstantvariance,andgeneralized estimatingequationproceduresformultivariateresponse,includingrepeated measurementdata.Linearandquadraticestimatingequations,modelsforcovariance structure,effectsofmodelmisspecificationandrobustness.Surveyofmajortheoretical resultsandimplementationusingstandardstatisticalsoftware. ST(GN)770StatisticalConceptsinGenetics.3(3—0).S,AllYrs.Preq:GN703. Carer].ST512.Migration,mutation,selection,drift,linkage,matingsystemandother processesbearingonratesofchangeinpopulationfrequencies,meansandvariances; magnitudeandnatureofgenotypicandnongenotypicvariabilityandtheirrolein alternativeproceduresofplantandanimalbreeding;experimentalandstatistical approachestotheanalysisofquantitativeinheritance. ST(BMA,MA)771BiomathematicsI.3(3-0).F.Preq:Advancedcalculus, reasonablebackgroundinbiologorconsentofinstructor.Roleoftheoryconstruction andmodelbuildingindevelopmentofexperimentalscience.Historicaldevelopmentof mathematicaltheoriesandmodelsforgrowthofone-speciespopulations(logisticand off-shoots),includingconsiderationsofagedistributions(matrixmodels,Leslieand Lopez;continuoustheory,renewalequation).Someofthemoreelementarytheorieson thegrowthoforganisms(vonBertalanffyandothers;allometrictheories;culturesgrown inachemostat).Mathematicaltheoriesoftwoandmorespeciessystems(predator-prey, competition,symbosis;leadinguptopresent—dayresearch)anddiscussionofsome similarmodelsforchemicalkinetics.Muchemphasisonscrutinyofbiologicalconcepts aswellasofmathematicalstructureofmodelsinordertouncoverbothweakandstrong



pointsofmodelsdiscussed.Mathematicaltreatmentofdifferentialequationsinmodels stressingqualitativeandgraphicalaspects,aswellascertainaspectsofdiscretization, Differenceequationmodels. ST(BMA,MA)772BiomathematicsII.3(3-0).S.Preq:BMA771,elementary probabilitytheory.ContinuationoftopicsofBMA771.Somemoreadvanced mathematicaltechniquesconcerningnonlineardifferentialequationsoftypesencountered inBMA771:severalconceptsofstability,asymptoticdirections,Liapunovfimctions; differenttime-scales.Comparisonofdeterministicandstochasticmodelsforseveral biologicalproblemsincludingbirthanddeathprocesses.Discussionofvariousother applicationsofmathematicstobiology.somerecentresearch. ST(BMA,MA,OR)773StochasticModeling.3(30).S,Alt.Yrs.Preq:BMA772 orST(MA)746.Surveyofmodelingapproachesandanalysismethodsfordatafrom continuousstaterandomprocesses.Emphasisondifferentialanddifferenceequations withnoisyinput.Doob-Meyerdecompositionofprocessintoitssignalandnoise components.Examplesfrombiologicalandphysicalsciences,andengineering.Student prOJCCt. ST(MA)778MeasureTheoryandAdvancedProbability.3(30).F,SPreq: AM426;ST5210rM4(ST)546orequivalentModernmeasureandintegrationtheoryin abstractspaces.Probabilitymeasures,randomvariables,expectations.Distributionsand characteristicfunctions.Modesofconvergence.Independence,zero-onelaws.lawsof largenumbers.three-seriestheorem.Centrallimitproblem.Conditionalexpectations, martingalesandmartingaleconvergencetheorems. ST(MA)779MeasureTheoryandAdvancedProbabilityII.3(3—0).F,S.Preq: ST778.Modernmeasureandintegrationtheoryinabstractspaces.Probabilitymeasures. randomvariables,expectations.Distributionsandcharacteristicfunctions.Modesof convergence.Independence,zero-onelaws,lawsoflargenumbers,three-seriestheorem. Centrallimitproblem.Conditionalexpectations,martingalesandmartingaleconvergence theorems. ST782TimeSeriesAnalysis:TimeDomain.3(3—0).S,AltYrs.Preq:ST512and ST522.Estimationinferenceforcoefficientsinautoregressive,movingaverageand mixedmodelsandlargesample.Distributiontheoryforautocovariancesandtheirusein identificationoftimeseriesmodels.Stationarityandseasonality.Extensionsoftheory andmethodstomultipleseriesincludingvectorautoregressions,transferfunctionmodels, regressionwithtimeserieserrors,statespacemodeling. ST783TimeSeriesAnalysis:FrequencyDomain.3(3-0).S,AllYrs.Preq:ST512 andST522.Theoryandmethodsoftimeseriesanalysisfromfrequencypointofview. Harmonicanalysis,complexdemodulationandspectrumestimation.Frequencydomain structureofstationarytimeseriesandspace—timeprocesses.Samplingdistributionsof commonlyusedstatistics.
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ST784MultivariateAnalysis.3(3-0).S,Alt.Yrs.Preq:ST522.Surveyof multivariatestatisticaltheory.Multivariatedistributionsincludingthemultinormal, Wishart,Hotelling'sT,Fisher-Roy-Hsu,Wilks'andmultivariateBetadistributions. Applicationsofmaximumlikelihoodestimation,likelihoodratiotestingandtheunion- intersectionprinciple.DevelopmentofthetheoryofHotelling'sTtestsandconfidence sets,discriminantanalysis,canonicalcorrelation,multivariateanalysisofvarianceand principalcomponents. ST785IntroductiontoStatisticalDecisionTheory.3(3-0).F,Alt.Yrs.Preq:ST 522.Zerosumtwo-persongamesandstatisticalinference.Bayesianmethodsand orthodoxstatisticalestimationandtesting;minimaxdecisionrules;empiricalBayes procedures;Bayessequentialdecisionprocedures. ST790AdvancedSpecialTopics.F,S.Sum. ST793AdvancedStatisticalInferenceI.3(3-0).F.Preq'ST522.Inferencem'th emphasisondefinitionofstatisticalmodels.constructionanduseoflikelihoods.and generalestimatingequations.Comparisonofinferencemethodsbasedonjaclclcnife. bootstrap.andnormalapproximations.Rankandpermutationtestsandconceptsfrom robustinference. ST794AdvancedStatisticalInferenceII.3(30).SPreq:ST"-8and"93. PrinciplesofinferenceincludingintroductiontoBayesianinference.Optimalityresults forregularestimationandhypothesistestingsituations.Asymptoticresultsforestimators andtestsbasedonlikelihoods.generalestimatingequationsandresamplingplans. ST801Seminar.1(1—0)F,S,Sum ST810AdvancedTopicsinStatistics.F,S. ST820SpecialProblems.1'3.F.S,Sum.Preq.Consentoflnstructor.Deselopment oftechniquesforspecializedcases.particularlyinconnectionwiththesisandpractical consultingproblems. ST825AdvancedSpecialProblems.1-3.HS.Sum.Preq:ST512.ST552.Any newadvanceinthefieldofstatisticswhichcanbepresentedinlectureseriesasunique opportunitiesarise. ST830IndependentStudy.F,S ST835Readings.



ST841StatisticalConsulting.1(1-0).F,S,Sum.Preq.’ST512andST522. Participationinregularlyscheduledsupervisedstatisticalconsultingsessionswithfaculty memberandclient.Consultant'sreportwrittenforeachsession.Regularlyscheduled meetingswithcourseinstructorandotherstudentconsultantstopresentanddiscuss consultingexperiences. ST885DoctoralSupervisedTeaching.1-3.F,S,Sum.Preq:DoctoralStudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplaningfor theteachingassignment.observeandprovidefeedbacktothestudentduringtheteaching assignment,andevaluatethestudentuponcompletionoftheassignment. ST890DoctoralPreliminaryExamination.1-9.F,S,Sum.Preq'Doctoral Student.Forstudentswhoarepreparingforandtakingwrittenand/ororalpreliminary exams. ST893DoctoralSupervisedResearch.1-9.F,S,Sum.Preq:DoctoralStudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. ST895DoctoralDissertationResearch.1-9.F,S,Sum.Preq:DoctoralStudent. DissertationResearch ST899DoctoralDissertationPreparation.1-3.F,S,Sum.Preq:DoctoralStudent. Forstudentswhohavecompletedallcredithourrequirements,full—timeenrollment, preliminaryexamination,andresidencyrequirementsforthedoctoraldegree,andare writinganddefendingtheirdissertations. SOCIALWORK SW201CommunitySocialServices.3(3-0).Studyofsocialservicestypicalof Americancommunitiesincludingservicestochildren.familiesandolderpersons;and servicesinmentalhealth,criminalandjuvenilejustice,andindustry,Pre-professional workexperienceincluded. SW290TheDevelopmentofSocialWelfareandSocialWorkintheU.S.3(3—0). Preq:SW201.MajorprogramsandpolicydevelopmentsinU.S.socialwelfarefrom colonialperiodthroughtheearly19005includinginstitutionalization.charity organization,NewDeal.thewaronpoverty.andreformeffortsinthe1950sEmphasis onthedevelopmentofthesocialworkprofessioninthe20thcentury.

SW300SocialWorkResearchMethods.3(3-0).F,S.Preq:SW201.Coreq:ST 311.SocialWorkMajors.Principlesandmethodsofbasicsocialworkresearch. Substantiveresearchknowledgeandresearchmethodology.Researchethicswithinthe contextofsocialworkpurposesandvalues.Formulationofproblemsforstudythat addressthesocialneedsofdiversegroups. SW307SocialWelfareProgramsandPolicy.3(3-0).Preq.‘SW290.Majorsocial welfareprogramsandpolicyissues,includingpublicassistanceandanti-poverty programs,healthcare,aging,employment,housingandsocialserviceorganizations. SW310HumanBehaviorTheoryforSocialWorkPractice.3(3-0).Theory regardinghumansocialfunctioningforstudentsintendingtopracticesocialwork. Emphasisonsocial,biological,psychologicalandculturalfactorsinhumanlife. SW320SocialWorkPracticeI.3(3-0).Preq:SW310.Elementsofthegeneral methodofsocialworkpractice:professionalvalues,client—workerrelationshipsand professionalroles.Interviewingskillsandproblemanalysis. SW405SocialWorkPractice11.3(3-0).Preq.‘SW320.Secondoftwo-course sequenceonsocialworkpractice.Focusonemployinggeneralmethodofsocialwork practice,workingwithindividuals,families,groupsandcommunities.Socialwork meory,problemsolvingmethods,practicetechniquesemphasized.Volunteerworkin socialservicerequired. SW410Multi-CulturalSocialWork.3(3-0).Preq:SW310.Studyofsocial serviceprovisiontodiversepopulationswithparticularemphasisonimplicationsfor socialworkpractice.PopulationgroupswillincludeAfricanAmericans,Asian Americans,Caucasians,GaysandLesbians,HispanicAmericans,NativeAmericansand selectedreligiousgroups. SW412SocialWorkinSchools.3(3-0).Preq:Socialworkstudents.Modelsand rolesrelevanttoschoolsocialworkpractice.CooperativeworkWifl'lschoolpersonnelin theidentification,preventionandtreatmentofsocial,emotionalandbehavioralproblems ofchildrenandinterventivetechniqueswithparentsandcommunitygroups.For individualspreparingforsocialworkpracticeinthepublicschoolsandforschoolsocial workersseekingrecer‘tification. SW413BlackFamiliesintheSocialEnvironment.3(3-0).S.Preq:Sophomore standing.AlternativeconceptualmodelsofBlackfamilylifeandtheirrelationshipsto othersocialinstitutionsandtosocialpolicydevelopment.PolicyimplicationsofBlack familydemographiccharacteristics,socializationpatterns,genderroles,andkinship patterns.



SW414SocialWorkPracticeinHealthCare.3(3-0),Practiceskillsand knowledgerequiredofsocialworkersinhealthcaresystems.Multi—disciplinaryteam workinhealthcare.Socialcomponentsofmajorillnessesanddisabilities,including preventionandrehabilitation.Emotional,cultural,economicandsocialfactorsinhealth andillness.Healthneedsofspecificpopulationgroups. SW415ChildWelfare.3(3-0).S,Alt.Yrs.(even).Socialworkpracticewith childrenandfamilies.Emphasisonchildwelfareprogramsandthedevelopmentof assessmentandcaseplanningskills.Methodsofprotectiveservices.adoption.andfoster carearestudied. SW420TheLegalAspectsofSocialWork..Preq:SW307;SocialWork students.Legalenvironmentofthesocialworkprofession.Relationshipsamonglegal processes,thedeliveryofsocialworkservices.andclientproblems. SW480PreparationforFieldWork.[(1-0).F,S.Preq:SW320.Coreq.SW405. SocialWorkmajors.Introductiontoaspectsoffieldplacementprocessandnecessary skillsforasuccessfulinternship.Application,interview.ethicalpractice,documentation. supervisionandlearningcontract. SW490FieldWorkinSocialServices.12832).Preq:SW405.Supervised placementinasocialserviceorganization;applicationofsocialworkknowledgeand skill.Weeklyintegrativeseminar. SW495SpecialTopicsinSocialWork.3(3-0).F,S,Sum.Detailedinvestigationof atopicinsocialwork.Topicandmodeofstudydeterminedbyfacultymember. SW498IndependentStudiesinSocialWork.1-6.F,S,Sum.Preq:Ninecreditsin socialworkcourses.MustbeJuniororSeniorwithamajororminorinSocialWork Independentorsmallgroupstudyofasocialworkpracticeorsocialwelfarearea. TEXTILES T110TextilesScholarsForum.0(2~0).Preq:Enrollmentlimitedtoparticipants intheTextilesScholarsProgram.Interdisciplinaryseminarserieswithpresentationsby distinguishedfacultymembersandexpertsdrawnfromtechnical,academic,businessand governmentcommunities.Discussionsofmajorpublicissuesandtopicsofcontemporary concern.
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T_200IntroductiontoTextiles.3(3—0).Notopentostudentsrequiredtotake77 105;opentotransferstudents.Surveyoftextilesincludingtechnicalandeconomic historyoftheindustry;physicalandchemicalprocessesinvolvedinproducingtextile productsfromrawmaterials;uniqueaesthetic,physicalandchemicalpropertiesof textilesandhowthesepropertiesaredeterminedbyrawmaterialsandproduction processes;andinfluenceofpropertiesoftextilematerialsontheirutilizationand performance. T210TextilesScholarsForum.0(20).Preq.Enrollmentlimitedtoparticipants intheTextilesScholarsProgram.Interdisciplinaryseminarserieswithpresentationsby distinguishedfacultymembersandexpertsdrawnfromtechnical.academic.businessand governmentcommunities.Discussionsofmajorpublicissuesandtopicsofcontemporary concern. T491HonorsSeminarinTextiles.1(00).Preq‘B)invitationintoHonors PrograminTextiles.Aseminaroncurrentunisersityandindustrialresearchinthefield oftextiles. T493IndustrialInternshipinTextiles.3(30).Preq:Textilecorecourses Limitedtothreehoursperstudent.Paidprofessional-levelworkexperienceintextiles. relatingacademictraininginscienceandtechnologytoindustrialpracticeunder professionalguidance.Writtenandfinaloralpresentationusedforgrading. T497IndependentResearchinTextileEngineering,ChemistryandMaterials ScienceI.3(0-9).Preq.‘JuniorstandinginTECS;28GPA;coursecoordinator's approval.IndependentresearchinTextileEngineering,ChemistryandMaterialsScience topicsthroughexperimental.theoreticalandliteraturestudies.Writtenandoralreports required. T498IndependentResearchinTextileEngineering,ChemistryandMaterials ScienceII.1—3.Preq.’T497;coursecoordinator’sapproval.Independentresearchin TextileEngineering,ChemistryandMaterialsSciencetopicsthroughexperimental. theoreticalandliteraturestudies.Writtenandoralreportsrequired. TEXTILEANDAPPARELMANAGEMENT TAM170TextileDesignOrientation.1(0—2).Orientationcoursedesignedto presentthebreadthandscopeoftheTextileDesignprofessiontogetherwithfuture opportunitiesinthisfield. TAM218IntroductiontoApparelTechnologyManagement.3(3-0).Preq:IT 105.Structureandorganizationoftheapparelindustryanditsstrategicfunctioninthe sofigoodspipelinewithananalysisofthecriticalstagesinvolvedinthemanufactureof apparelandothersewnproducts.



TAM271Computer-AidedTextileDesign.3(1-4).Sum.Preq.‘YT105orADN101 or111.CreditnotallowedforstudentsenrolledinTTcurriculumwiththeexceptionof thedualdegreeintheBachelorofArtandDesignandBSinTextileTechnology. Instructioninseveralsoftwareprogramsforthedesignofwoventextiles.CAD experimentationanddesignofvariouswovenstructures.Developmentofarangeof colorwaysfordesigns.Interfacingofcomputerwithloomtoweavesamplesof electronicallydesignedfabrics.Storyboardpreparation,presentationandcritiquewill alsobeincluded. TAM315ApparelProduction1.3(2-2),Preq.‘TAM218.Conceptsandpractices fortheproductionofbasicapparelitems,beginningwithselectionoffabricandotherraw materialgarmentcomponentsandextendingthroughcomputerizedpatterndevelopment, patterngrading,andpatternengineering.Techniquesfordevelopmentofstyledpatterns andforsolutionofproblemsoffit. TAM316ApparelProductionII.3(2-2).Preq:TAM315.Principlesofapparel manufacturingincludingcomputerizationofthedesign,markermakingandproduction areas;spreadingandcuttingtechnology;apparelassemblysystems;productionsystems evaluations;fusingandpressing. TAM371WovenTextileDesign.3(1-4).Preq:TT105andagradeofC-orbetter inADN111.ForstudentsadmittedtoDesignMinoronly.Designandproductionof wovenfabrics.Explorationofvariousbasicstructures,colorandtexturaleffects. Developmentofdesignabilitiesthroughhand-productionmethods,includingan innoductiontoComputer-integratedDesignsystemsandanawarenessofindustrial processes. TAM372KnittedTextileDesign.3(1-4).Preq:GradeofC-orbetterinADN111 orDF10].ForstudentsadmittedtoDesignMinoronly.Designandproductionofhand- andmachine-knittedfabrics.Explorationofbasicstructures.colorandtexturaleffects. Developmentofdesignabilitiesthroughhand-andmachine-productionmethods, includinganintroductiontoComputer—integratedDesignsystemsandanawarenessof industrialprocesses. TAM380ManagementandControlofTextileandApparelSystems.3(3—0) Preq:YT221,241and251orTE301Managementapproaches.practicesandbasic economicconsiderationsinthedevelopment.productionanddistributionofindustrial andconsumertextileandapparelproducts. TAM381SupervisionintheTextileandApparelIndustries.3(30).Preq.TAM 380.Supervisionappliedtothespecificproblemsconfrontingthetextileandapparel industries.Roleofsupervisorsinmaintainingproductivityinanatmospherewherein continuingandcriticalproblemsprevail.Emphasisonsupervisor‘scompetenciesneeded toeffectivelydischargetheirresponsibilities.

TAM382PrinciplesofSoftGoodsMarketing.3(3-0).Preq.‘EC201.Creditnot allowedforbothTAM382andBUS360.Principlesofmarketingtextilesintheconsumer goodssector.Emphasisonmarketsegmentation,productstrategy,pricingdecisions, promotionandchannelsofdistribution.Interfacebetweentextilemanufacturersandthose producingapparelandupholsteredfurniture.Marketingchannelforappareltothe retailer. TAM383ManagementofNewProductDevelopment.3(3—0).Preq:TMS211,TI‘ 24],TT251andTAM382.Examinationofthestrategicandtacticalissuesimplicitina newproductdevelopmentprogram.Qualitativeandquantitativedeterminationof consumerperceptionsandpreferences.Addressesissuesassociatedwithmanagement decisionsconcerningproductfeaturesanddesign,marketingmix,testing,and introductionofnewproducts.Emphasisisontextileandapparelproductsusingother marketsasmodels. TAM(TC)401EnvironmentalAspectsoftheTextileIndustry.3(3-0).Preq: Juniorstanding.Environmentalpollutionsourcesandeffects,occupationalsafetyand health,andtypicalproblemsspecifictothetextileindustry.Surveyofnaturaland syntheticfiberpollutionproblemswithcasehistories.Techniquesforpollutioncontrolby sourcereductionandtreatment.Safetyandhealthmanagementforhazardsinthe industry. TAM(MDS)414TextilesandSociety.3(3-0).Alt,yrs.Sophomorestanding. HistoricalandsociologicalstudyofthetextileandapparelindustriessincetheMiddle Ageswithemphasison1850-present.Changesinindustrycomposition,corporate structure,productiontechnology,workorganization,andlabor-managementrelations. Impactoncommunities,workers,andtheenvironment.Longrangetrendsand implications. TAM415ApparelProductDevelopment.3(1-3).Preq.‘TAM316.Introductionto variousmethodsofgeneratingpatternsformass-producedapparelwithemphasison“flat pattern"designtechniques.Relationshipofbodyconfigurationtopatternshape, specificationstogarmentsizeandfit,standardsforjudgingfit,distinctionsbetweenease andstylefullness.anddesignanalysisproceduresareincluded. TAM416ApparelProductionIII.3(2—2).Preq.‘St/BUS350orST361;TAM316. Traditionalandnon-traditionalworkplacedesignsfortextileandapparelproduction. Applicationsofcomputerizedpredeterminedtimestudy,workmeasurementandline balancingtechniquesasproductionoptimizationtoolsinlabor-intensiveenvironments. Emphasisoncomputerapplicationsforsimulationandmanagementofapparel production,productdatamanagement.payrollandincentivesystems.



TAM(TT)431QualityManagementandControlinTextileManufacturing. 3(3-0).F,S.Preq:TT221,7T241,TT251,TT331andST361orBUS350.Principlesof qualityandprocessmanagementandcontrolintextile/apparelmanufacturingwith emphasesinqualitymanagementsystems.qualitycosts,statisticalcontrolchart procedures,processcapability.acceptancesamplingandoptimalprocessandproduct designandimprovementmethods. TAM471TextileDesignProjects1.3(1-4).F.Preq:Seniorstanding,ADN272, TAM3"],TAM372.Introductiontotextiledesignthroughappliedtechnological, theoreticalandmarketingstudies.Writtenandoralpresentationofreports. TAM472TextileDesignProjects11.3(1—4).S.Preq‘TAM471.Projectsindesign anddevelopmentinvariousareasoftextiledesign.Writtenandoralpresentationof reports. TAM480ProductionManagementDecisionsforTextileOperations.3(2—2). Preq.TAM380,ACC280or210BUS/ST3500rST361,AM132orequivalent,senior standing.Quantitativetechniquesfordecisionmakingandmanagementina textile/apparelenvironment. TAM481ProductCostingintheTextileandApparelIndustry.3(2-2).Preq:TT 221,TT241,T1"251andTAM218.Capstonecoursecoveringcostissuesinyarn manufacturing,fabricformation,finishing,apparelproductionandretailoperations. Traditionalandactivity-basedcostingsystemswillbeaddressed.Relevanceofcostingto managerialdecisionsaswellascostreductionstrategieswillbeemphasized. TAM(BUS)482TextileMarketingManagement.3(2-2).F,S.Preq:TAM380 andTAM382.Thedevelopmentandstateoftheartofcurrenttextilemarketing managementtheoryandpracticearecoveredinclassroomsessions.Managementlab sessionsincludeexperiential,marketinggamesandrole-playingexercises.Current industrypracticeandgovernmentrelationsarestressed. TAM483TextileandApparelinInternationalTrade.3(3-0).F.Preq:EC201. Coursepresentsthetextileandapparelindustriesintheglobalsettingoftradeand markets. TAM484ManagementDecisionMakingfortheTextileFirm.3(3-0).Preq:TAM 380andSr.standing.Economic,institutionalandenvironmentalsettingswithinwhich managementdecisionsaremade,includingin-depthanalysesofspecificissuesand problemareasaffectingthetextileindustry.Specialemphasisonstrategicmanagement andtopicsofcurrentinterestandsignificance.
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TAM485TextileComputerIntegratedManufacturing.3(3-0).F.Preq:TAM 380.Surveyofcomputerintegratedmanufacturing(CIM)systemsinthetextilesand apparelindustries.Topicdiscussedinclude:computeraideddesign(CAD):computer aidedmanufacturing(CAM);computeraidedengineering(CAE);materialhandling systems;automationandrobotics;informationsystems;andInternetresources. TAM486TotalQuickResponseintheTextileIndustry.3(3—0)SPreq:TAM 380SurveyofplanningandcontrolstrategiesintheIntegratedTextileComplexfor creatingaTotalQuickResponseenvironment.Casestudiesoftextileoperationswith fieldtripstotextilemanufacturingcompanies. TAM487TextileandApparelLaborManagement.3(3—0)Preq:Sr.standing. Labormanagementproblems.Emphasisdirectedtowardroleofproductionsupervisionin textileandapparelplants.StudyofNLRBdecisionsandcourtopinionsinvolvingtextile andapparelcorporations. TAM490DevelopmentProjectsinTextileandApparelManagement.1-3.Preq. Juniorstandingand2.75GPA.Coursesmaybetakentwiceprovidedprojectsare diflerentsubjectmatter.DirectedresearchinTextileandApparelManagementthrough experimental,theoreticalandliteraturestudiesintextileandapparel-relatedproblems. TAM491SpecialTopicsinTextileandApparelManagement.1-3.Preq:Sr. standing.Specialtopicsrelatedtotextileandapparelmanagement. TAM494InternationalIndustrialInternshipinTextileManagement.3(3-0). F,S,Sum.Preq:AtleastFL202orequivalentforinternshipsinnon-Englishspeaking countries.MinimumGPA2.5,JuniorStanding.Professionallevelworkexperiencein textilemanagementabroad,relatingacademictraining,internationaltextilemanagement andtechnologytoindustrialpracticeunderprofessionalguidance.Gradingbasedon writtenreportandoralpresentation. TAM497TextileManagementSeniorProject.4(1-2).F,S.Preq:Seniorstanding. RestrictedtostudentsinTATMDepartment.Aproject-basedcourse.Individualworkin smallteamstosolveassignedproblemsthroughdeskandfieldresearch.Team presentationoffindingsandanalysisinawrittenreportwithaformalpresentationto class.Assessmentonbothteamandindividualperformance.Workshopsessionswith specificbusinessskills. TAM589SpecialStudiesinTextileManagementandTechnology.1-4.F,S. Preq:Sr.orgrad.standing.Neworspecialcourseondevelopmentsintextile managementandtechnology.Specifictopicsandprerequisitesvary.



TEXTILECHEMISTRY TC105IntroductiontoTextilesandComputers.3(2-2).IntroductiontoCollegeofTextilesprogramsandfacilities,includinglibraryandinformationresources.An overviewofthepropertiesandusesofpolymers,fibers,yams,fabrics,dyestuffsand textilefinishes.Emphasisoncomputerapplicationsinpracticum. TC203IntroductiontoPolymerChemistry.3(3—0).Preq:TC105orIT105. Organicreactionprinciplesnecessarytounderstandthepreparation,propertiesand chemistryofpolymers.Synthesis,applicationsandbehaviorofcommonclassesof polymerswithemphasisonthosematerialsusedinthetextileindustry.Thechemistry andstructureofnaturalandman—madefibers. TC301TechnologyofDyeingandFinishing.4(3-2).Preq:TC203.Basic principlesandproceduresforthepreparation,dyeing,printing,andfinishingofnatural andman—madefibers.Thechemicalnatureofdyesandfastnessproperties,andthe chemicalnatureoffinishesusedtoimpartspecificend-useproperties. TC302TechnologyofTextileWetProcessing.4(3-2).F,S,Sum.Preq:77105or TC105,TMS211.CH101,PY211orPY205.Introductiontothescienceandtechnology usedintextilewetprocessing.Topicsincludepreparation,dyeing.printing,andfinishing oftextiles,basicsofcolorgenerationandmeasurement.Emphasismainlyoncotton, wool,nylonandpolyester.Laboratoryincludesexperimentsinwetprocessinganda projectonstatisticalanalysisoffabricdefects. TC305IntroductiontoColorScienceandItsApplications.3(2-2).SPreq.‘PY 2120rPY208,andTC301.Basicprinciplesandapplicationsofcolorscience.Physical, physiologicalandpsychophysicalaspectsofcolor,colorperception.colorspecification, colormeasurementandcolorcontrol.Laboratoryandcomputercolorgraphicsexercises toaidunderstandingofcolorscience. TC310TextilePreparationandFinishingChemistry.3(3-0).Preq:TC301 Topicsintextilewetprocessing.Chemicalmechanismsandunitoperationsinfabric preparationandfinishing. TC320TextileDyeingandPrinting.3(3-0).Preq:TC301.Coreq~CH223. Topicsincolorationoftextilefibers;chemicalandphysicalmechanismsintextiledyeing andprinting. TC(TAM)401EnvironmentalAspectsoftheTextileIndustry.3(3—0).Preq: Juniorstanding.Environmentalpollutionsourcesandeffects,occupationalsafetyand health,andtypicalproblemsspecifictothetextileindustry.Surveyofnaturaland syntheticfiberpollutionproblemswithcasehistories.Techniquesforpollutioncontrolby sourcereductionandtreatment.Safetyandhealthmanagementforhazardsinthe industry.

TC402IntroductiontotheTheoryandPracticeofFiberFormation.3(3—0). Preq:Seniorstanding;TC203,PY208or212,MA242,CH201.Flowbehaviorof polymericmaterialsasrelatedtotheformationoffibersbymelt,dryandwetextrusion. Elementarytheoriesofdrawingandheatsetting.Applicationoffiber-formingtheoriesto syntheticandcellulosicfibers. TC403CarpetIndustry.3(3-0).F,Alt.yrs.Preq:TC301or302;TT221,241and 251orTMS210orTE30]and302andSr.standing.Anoverviewofallaspectsof carpetproductionandmarketingincludingfiberpropertiesandselection,yamformation, carpetformation,dyeingandfinishing,design,qualityassuranceandtesting,marketing andenvironmentalissues.Instructionprovidedbyindustryprofessionals.Mayincludea fieldtrip. TC407WetProcessingOperationsandQualityControl.3(1-6).Preq:TC310, TC320,TMS210,andCH431orTC441.Pilot-scalebatchandcontinuouswet processing.Selectionanduseofprocessesandqualitycontroltests. TC412TextileChemicalAnalysis.3(2-3).Preq:TC301;CH4310rTC441. Applicationofcertaintechniquesofanalysistofibers,textilechemicalsandtextile processes;ultraviolet,visibleandinfraredspectrophotometery;chromatography; viscometry;interfacialtension;calorimetric,gravimetricandmechanical thermalanalyses.Emphasisonsolvingproblemsofanalysisinvolvingsuchprocessesas sorption.solution,diffusion,crystallization,etc. TC441TheoryofPhysico-ChemicalProcessesinTextilesI.3(3-0).Preq:Cin MA231or241andCinFY205or211.Coreq:PY212.Firstsemesterofatwo-semester sequence.Systemsandprocesses.thermodynamics.Applicationstopolymerandtextile wetprocessingsituations. TC442TheoryofPhysico-ChemicalProcessesinTextilesII.3(3-0).Preq:TC 441.Secondsemesterofatwo-semestersequence.Idealandnon-idealsolutions, colligativeproperties.Electrochemistry,dyeingisotherms,chemicalkinetics,surface chemistry,theoryofrepellencyandotherspecialtopics. TC(CH)461IntroductiontoFiberFormingPolymers.4(3-3).F.Preq:CH223. Formationandpropertiesoffiber-formingpolymers.Step-growthandchain-growth polymerization.Surveyofformationtechniquesforman—madefibers.Relationships betweenchemicalstructureandphysicalpropertiesofnaturalandman-madefibers. TC466PolymerChemistryLaboratory.3(2-6).Preq:TC441orCH431;Senior standing.Synthesisandcharacterizationofpolymers;thermodynamicsofrubber elasticityandgelation;spectroscopic,thermalandscatteringtechniquesforpolymer analysis.Theprocessingofpolymersintofibersandfilms.



TC490UndergraduateResearchinTextileChemistry.3(0-6).Preq:TC442or CH433,TC301,CH/TC461.Faculty—supervisedindividualresearchforundergraduates inTC. TC491SeminarinTextileChemistry.1(2-0).Preq:TC310,TC320andsenior standing.Familiarizesstudentwiththeprincipalsourcesoftextilechemistryliterature andemphasizesimportanceofkeepingabreastofdevelopmentsinthefield.Emphasizes fundamentalsoftechnicalwriting.Reports,lecturesarranged. TC492SpecialTopicsinTextileChemistry.[-3.Preq.‘permissionofinstructor. Presentationofmaterialnotnormallyavailableinregularcourseofferingsorofferingof newcoursesonatrialbasis.Creditsandcontentdeterminedbyfacultymemberin consultationwiththeDepartmentHead. TC530TheChemistryofTextileAuxiliaries.3(3—0).F.Preq.‘Oneyr.oforganic chemistry.lndustriallyimportanttextilechemicalsusedforenhancingfiberandfabric propertiessuchasdurablepress.waterrepellency,anti-soiling.flameretardancy, softness,stiffness,lubricityandotheruses.Correlationofeffectwithstructure.end-use influences.interactionwithfabricandfibers,sourcesandsyntheticroutes.economicand environmentalconsiderations. TC(MAT)561OrganicChemistryofPolymers.3(3—0).S.Freq:TC461andCH 231orCH431.Principlesofstepreactionandadditionpolymerizations; copolymerization;emulsionpolymerization;ionicpolymerization;characterizationof polymers;molecularstructureandproperties. TC565PolymerApplicationsandTechnology.3(3—0)S.Preq:Oneyr.of organicchemistry;TC461Poly(olefins),poly(vinylchloride).poly(vinylacetate). p01y(urethanes),epoxies,silicones,styrenecopolymersusedastextilefinishes. nonwovenbinders.fabriccoatings,composites,adhesives,foams.carpetbacking adhesives.Emphasisuponsynthesis,industrialprocesses.propertiesandproducts. TC(TE,TMS)589SpecialStudiesTextileEngineeringandScience.14.F,S, Sum.Preq.‘Seniororgraduatestanding.Neworspecialcourseondevelopmentsin textileengineeringandscience.Specifictopicsandprerequisitesidentifiedvary. Generallyusedforfirstofferingofanewcourse. TC601Seminar.](10).F,S,Sum.Discussionofscientificarticlesand presentations;reviewanddiscussionofstudentpapersandresearchproblems. TC630IndependentStudy.3(3—0).F,S,Sum. TC685Master'sSupervisedTeaching.[-3.F,S,Sum.Preq:Master'sstudents. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment.
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TC690Master'sExamination.[-6.F,S,Sum.Preq:Master’sstudent.Forstudents innonthesismaster'sprogramswhohavecompletedallotherrequirementsofthedegree exceptpreparingforandtakingthefinalmaster'sexam. TC693Master'sSupervisedResearch.1-9.F,S,Sum.Preq:Master’sStudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. TC695 Research

Master'sThesisResearch.1—9.F,S,Sum.Preq'Master’sStudent.Thesis

TC699Master'sThesisPreparation.1-3.F,S,Sum.Preq:Master'5Student. CreditsarrangedForstudentswhohavecompletedallcredithourrequirementsandfull- timeenrollmentforthemaster'sdegreeandarewritinganddefendingtheirthesis. TC(FPS)704FiberFormation-TheoryandPractice.3(3—0)FPreq‘M430]. PY208orConsentoflnstructorPracticalandtheoreticalanalysisofthechemicaland physicalprinciplesunderlyingconventionalmethodsofconveningbulkpol)mertofiber; rheology;melt.dryandwetpolymerextrusion;fiberdrawing;heatsetting;generaltheory appliedtounitprocesses. TC705TheoryofDyeing.3(3-0)SPreq.CH433orConsentofInstructor Mechanismsofdyeing.ApplicationofthermodynamicstodyeingS)stems.Kineticsof diffusionind)eingprocesses. TC706ColorScience.3(30).FPreq:Sr.orgrad.standinginTC.Coreq'TC 707.Basisofmoderntechniquesforcolorspecification.measurement.controland communication.Applicationsofcolorsciencetotextiles.plastics.colorreproduction. computer—basedimaginganddisplaysystems.Basicconceptstaughtbycomputercolor graphics. TC707ColorLaboratory.[(0-2).F.Preq:Srorgrad.studentintettiit chemistry.Coreq.‘TC"06.Exerciseswithmodernmethodsandequipmenttoaidin understandingcolorperception,colorScienceandcolormeasurement.Computercolor graphicsexercisesforcomprehensionofbasicconcepts.Independentprojectsincolor science.Limitedenrollment. TC720ChemistryofDyesandColor.3(3-0).S.Preq.CH221andCH233. Correlationofcolorandchemicalconstitution.syntheticroutesforpopulardyesofall importanttypes;electronicmechanismsforreactivedyes;chemistryofdyeinteractions withlight,washingandotherin-useinfluences;economicandenvironmental considerations.



TC721DyeSynthesisLaboratory.3(0-9).F.Preq:TC720.Laboratoryworkin preparationandanalysisofsyntheticdyesofalargenumberoftypes.Personalinstruction intechniquesandprocessesforpreparationandpurificationofintermediatesanddyes. TC725DyeingCellulose.3(3-0).F.Preq:TC305,TC320,TC442.Organicand physiocochemicalprinciplesintheapplicationofdyestocellulose.Stressonpractical aspectsofapplications.Typesandsourcesofcellulose.Qualitycontrolpracticesand issuesinrawmaterialsanddyeing.Specificapplicationinformationforeachdyeclass. TC(CH,MAT)762PhysicalChemistryofHighPolymers-BulkProperties.3(3-0) F,Alt.Yrs.Preq:CH220orTC203.CH431.Molecularweightdescription;statesof aggregationandtheirinterconversion;rubbery,glassyandcrystallinestates;rubber elasticity;diffusionproperties. TC(CHE)769Polymers,SurfactantsandCollodialMaterials.3(3-0).F.Preq: CHE316,CH223.Relationshipsbetweenmolecularstructureandbulkpropertiesof nonmetallicmaterialsappliedtocommercialproductsandchemicalengineering processes.Applicationsofsurfaceandcolloidchemistryandpolymersciencetoproduct developmentandprocessimprovement. TC771PolymerMicrostructures,ConformationsandProperties.3(30).F,Alt Yrs(Even).Preq.‘CH220orequivalentorConsentofInstructor.Explorationof connectionsbetweenmicrostructuresandpropertiesofpolymersaffordedbyanalysisof theirconformationalcharacteristics.AnalysisofNMRspectroscopyandconformational energyestimatestoestablishpolymermicrostructuresandresultantsizesandshapesof polymerchains,whichthenrelatedtotheiruniqueandrichvarietyofphysicalproperties. TC(CH,MAT)772PhysicalChemistryofHighPolymers-SolutionProperties. 3(3-0).S,AltYrs.Preq.‘CH433,TC(CH,MAT)762.Thermodynamicsofpolymer solutions;phaseequilibria;determinationofmolecularweight. TC(CHE)779DiffusioninPolymers.2(2-0).SPreq.CHE769orConsentof Instructor.Theoryofsmallmoleculetransportinpolymers;applicationsofmembrane transportprocessesinchemical,polymer,textile,coatingsandnaturalfiberindustries. TC791SpecialTopicsinTextileScience.1-4F,S.Preq:Sr.orgradstanding andconsentofinstructor.Intensivetreatmentsofselectedtopicsintextile.polymerand fiberscience. TC(TES)792SpecialTopicsinFiberScience.1-3.FS.Preq:Consentof instructor.Studyofselectedtopicsofparticularinterestinvariousadvancedphasesof fiberscience.
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TEXTILEENGINEERING TE105IntroductiontoTextileEngineeringPractice.2(2-0).F.Coreq.‘E115. Emphasisonengineeringdesignapproaches,team-baseddesign,totalqualityandreal— worldconstraints.Developmentofleadershipandteamworkskillsandoralandwritten communicationskills.Emphasisonpreparationforacademicsuccess. TE201TextileEngineeringScience.4(3-2).S.Preq:MA241,TC203,PY205. Structure,physicalandmechanicalpropertiesoffibers;structureofassemblies. Structure/propertyrelations.Laboratoryexercisesincharacterizationoffiberproperties. TE205TextileEngineeringSystems.4(3-2).S.Preq:PY208;C-orbetterinCSC 114.Coreq:MA341.Anholisticsystemsengineeringapproachtomodelingelectrical andmechanicalsystems.Basiccircuitprinciples,theanalysisofsimplefilters,examplesofDCmotorsandrotatingmachinery.LaplaceTransforms,blockdiagrams,andmatrix algebra. TE301TextileManufacturingProcessesandSystemsI.4(3-2).Preq:MAE206, MA242.Engineeringanalysisoftextilestructures,especiallyyarns.Unitprocessesof production,handlingandpackaging.Productionsequences,intermachineeffects, machinedesignandtheirconsequencesonthetextileproduct. TE302TextileManufacturingProcessesandSystemsII.4(3—2).Preq:TE301, CSC114.Mechanismsusedintheproductionofwoven,knittedandnonwovenfabrics. Designandoperationofthesemechanismsandtheirimpactonthefabric.System dynamicsofthedifferentfabricformingprocesses. TE303ThermalProcessesinTextileEngineering.3(3—0).F.Preq:MA242,PY 208.Introductiontotheconceptofenergyandthelawsgoverningthetransferand transformationofenergy.EmphasisonthermodynamicpropertiesandtheFirstand SecondLawanalysisofsystemsandcontrolvolumes.Emphasisontextileprocesses. Analysisofbasicpowercycles. TE305TextileInstrumentationandControl.3(3-0).Preq:MA341,TE205. Linearfeedbackcontrolsystemsusingtransferfunctions.Transientandsteady-state responsesusingroot—locus,BodeplotsandNyquistdiagrams.Classicalcontroltheory techniquestodetermineandmodifythedynamicresponseofasystem.Emphasison textileapplicationsandprocesses. TE401TextileEngineeringDesignI.4(3-3).Preq.‘TE302.Thedesignprocess includinginitialspecification,designconstraints,sourcesofinformationanddesign strategy.Developmentoffact-findingabilityinareasunfamiliartothestudent.Analysis ofexistingdesignsandthedevelopmentofimprovedornewdesigns.



TE402TextileEngineeringDesign11.4(3-4).Preq:TE40].Applicationoftextile engineeringprinciplesusingteamapproachtodesign,constructandanalyzenovel engineeringsolutionstotextileindustryproblems.Evaluationofdesigntoassessthe impactonworker,industryandsociety.
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TE403MechanicsofFibrousStructures.3(3—0).Preq.‘TE201,TE302,MA341, MAE31-1.Mechanicsoffibrousstructuresincludingfibers,yarnsandfabrics.Transverse isotropyoffibers;tensile,bending,andshearbehavioroffabrics. TE404TextileEngineeringQualityImprovement.4(3—2).Preq:ST370,TE302. Definingandquantifyingqualityoftextileproducts;qualityimprovementusingstatistical processcontrol(SPC)anddesignofexperiment(DOE)techniques. TE440TextileInformationSystemsDesign.4(3-3).F.Preq:CSC340,TE305. Textileinformationsystemdesign,real-worldconstraints.Principlesofhardware, software,securityandethicsissues.Emphasisonsolvingarealworldproblem. TE463PolymerEngineering.3(3-0).F.Preq:TE20].Coreq:TE303.Chemical andphysicalpropertiesofpolymersandfibers;thermodynamicsofcrystallization,time dependentphenomena,fracturemechanicsandrheology.Advancedtopicsinextrusion. TE466PolymericBiomaterialsEngineering.3(3-0).F.Preq:PY208;TC203or CH220or221;MAE206.In—depthstudyoftheengineeringdesignofbiomedical polymersandimplants.Polymericbiomaterials,includingpolymersynthesisand structure,polymerpropertiesasrelatedtodesigningorthopedicandvasculargrafts. Designingtextileproductsasbiomaterialsincludingsurfacemodificationand characterizationtechniques.Bioresorbablepolymers. TE492SpecialTopicsinTextileEngineering.1-3.Preq:Permissionofinstructor. Presentationofmaterialnotnormallyavailableinregularcourseofferingsorofferingof newcoursesonatrialbasis.Creditsandcontentdeterminedbyfacultymemberin consultationwiththeDepartmentHead. TE501AnalysisandDesignofYarnProductionSystems.3(3—0).S.Preq:TE 301orEquivalent.Analysisoffiberpreparationandyarnformingprocessesand machinery.Analysisoftraditionalmethodsandstate-of-arttechnologywithrespectto criticalfunctionsandopportunitiesforimprovementinsafety,quality,productionrates, newproductsandmarkets,andprofitability.Useofengineeringdesigntheoryand systemmodelingguideateam-baseddesignprojectaddressingaspecificdesignproject addressingamachinedesignproblemidentifiedbyclass. TE502DynamicsofFabricProductionSystems.3(3-0).F.Preq:TE302or Equivalent.Analysisoffabricformingprocessesandmachineryforproductionof specialtyfabrics.Dynamicsofmechanismsandtheirinfluenceonqualityoffabricsand theirproperties.

TE505TextileSystemsandControl.3(3-0).S.Preq:TE305orEquivalent,CSC 114orEquivalent.Theoryandapplicationofinstrumentsandcontrolsystemsusedin moderntextileplants.Descriptionofbasicinstrumentsandcomputersystemsalongwith theiruseinprocesscontrol,productioncontrol,researchanddevelopment. TE(TMS)565TextileComposites.3(3-0)S.Preq:MA341,MAE206.Fiber architectureoftextilesusedforcomposites.Manufacturingprocessesandgeometric quantification.Basicanalysisforpredictingelasticproperties.Inter-relationshipofelastic propertiesandgeometricquantities.Failurecriteriaforthesematerials. TE566PolymericBiomaterialsEngineering.3(3-0).F.Preq:PY208;TC203or CH220or221;MAE206.CreditforTE466andTE566isnotallowed.ln-depthstudy oftheengineeringdesignofbiomedicalpolymersandimplants.Polymericbiomaterials. includingpolymersynthesisandstructure,polymerpropertiesasrelatedtodesigning orthopedicandvasculargrafts.Designingtextileproductsasbiomaterialsincluding surfacemodificationandcharacterizationtechniques.Bioresorbablepolymers. TE(TC,TMS)589SpecialStudiesInTextileEngineeringandScience.1-4.F,S. Preq:Sr.orgradstanding.Neworspecialcourseondevelopmentsintextile engineeringandscience.Specifictopicsandprerequisitesidentifiedvary.Generallyused forfirstofferingofanewcourse. TE601Seminar.1(1-0). TE630IndependentStudy.3(3-0). TE676SpecialProjects.F,S,Sum TE685Master'sSupervisedTeaching.1-3.F,S,Sum.Preq:Master'sstudents. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment.observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. TE690Master'sExamination.1—3.F,S,Sum.Preq:Master’sstudent.Forstudents innonthesismaster'sprogramswhohavecompletedallotherrequirementsofthedegree exceptpreparingforandtakingthefinalmaster‘sexam. TE693Master'sSupervisedResearch.[-9.RS,Sum.Preq.’Master’sStudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. TE695Master'sThesisResearch.1—9.F,S,Sum.Preq:Master’sStudent.Thesis Research



TE699Master'sThesisPreparation.1-3.F,S,Sum.Preq.‘Master’sStudent. Creditsarranged.Forstudentswhohavecompletedallcredithourrequirementsandfull— timeenrollmentforthemaster'sdegreeandarewritinganddefendingtheirthesis. TE(ECE,MAE)717MultivariableLinearSystemsTheory.3(30).S.Alt. yrs.(even).Preq:ECE716.Advancedtheoryofcontroltolinearsystemswithapplication totextileprocessingsystems.Transfermanices.controllability/observability,LQR. Algebraictreatmentoffeedbacksystems,coprimefactorization.Analyticandharmonic functions.Hdesign. TE(FPS,TT)781MechanicsofTwistedStructures.3(3-0).S,Altyrs.(even). Preq.YES561orequivalentStructureandmechanicsoftwistedlineartextiles(yarns, cords.ropes)withparticularemphasisontranslatingfiberloaddeformationbehaviorinto loaddeformationbehaviorofproduct.usingmicromechanicsapproach. TE(FPS,TT)782MechanicsofFabricStructures.3(3—0)S.Allyrs(odd) Preq:TES561orequivalentStructureandmechanicsofwoven.knitandnonwmen fabrics.Particularemphasisontranslatingfiber/yarnloaddeformationintoinplaneand out-of-planeloaddeformationoffabricsthroughstructureusingmicro—mechanics approach. TECHNOLOGYEDUCATION TED115WoodProcessing.4(24).Basicknowledgeandskillsneededtodesign andconstructfunctionalwoodproducts.Includesastudyoftools.materialsand processesusedtomachine.form,assembleandfinishwoodproducts.Laboratory activitiesinthedesignandconstructionofwoodproducts.Teachingtechniquesare discussed. TED122MetalsTechnology.4(24).Introductiontometallayout.cutting. machining,forming.fabricating.finishingprocesses.andcurrenttechnologiesincluding compositematerials.Experienceinoxyacetyleneandarcwelding.sheetmetals.bench metals.heat-treatment,andfoundrywork. TED221ConstructionTechnology.3(14).Overviewofstructuresandtheir construction.Drawingsandmodelscompletedinalaboratoryenvironmenttosimulate constructionmethods. TED246GraphicArtsTechnology.4(2—4)Basicprinciplesassociatedwithusing electronicpublishing.offsetlithography.screenprinting.andphotographyforvisual communication.Basicunderstandingofhowvisualartandtechnologyprinciplesare combinedtocommunicateeff>ctivelyusingphotographicandprintmedia.
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TED351TheArtandCraftofClay.3(2-2).Contemporaryandhistoricalexamples oftheanandcraftofceramicswillbestudied.Experiencesindesigningceramicforms andexpressingindividualideasthroughthemediumofclay. TED359ElectronicsTechnology.3(2-2).Preq:Juniorstanding.Directcurrent, alternatingcurrent,andsemiconductors.Measurementandcircuitbehavior. Experimentationwithapplicationcircuits. TED384ComputerApplicationsinIndustry.3(1-4).Computerizedcontrol systemsusedinindustryincludingcomputersandcontrollers,automatedmachines,and robots.Studentsdesignandoperateautomatedsystems. TED430ManufacturingTechnology.3(1-4).Preq:GCI20.TED[/5orTED 122Manufacturingorganization,productdesign.andproductionsystemdesign.Students design,operateandevaluateasmall-scalemanufacturingsystem. TED461CommunicationTechnology.3(2—2)Preq‘CC200.TED246and359. Technologicalmeansofcommunicationandtheirpresentandpotentialhistoricalimpacts onsociety.culture.economy.politics.ethicsandtheenvironment.Labexperiments. radioandtelevisionproduction,anddevelopmentoflearningactivitiesformiddleschool andsecondaryschoolstudents. TED476TransportationTechnology:EnergyandPower.3(1-4).Preq:MA11], Pl’23]Theoreticalandpracticalaspectsoftransportation.Topicsincludeenergy.energy conversion.transmission.andcontrol;transportationsystemsandindustries;and conservationofenergy.Emphasisonlaboratorytesting,experimenting,developing;and ontheuseofequipment. TED490SpecialProblemsinTechnologyEducation.Preq:Juniorlevelstanding andpermissionofInstructor.Supervised,independentinvestigationinadefinedareaof interestinTechnologyEducation. TED709SeminarinOccupationalEducation.3(30).F,S.Preq:EOE701.A seminar-typecoursewithtopicsselectedeachsemester.Attentiongiventothebroad conceptsofoccupationaleducationasmanifestedintheVocationalEducationActof 1963anditsamendments.Problemsandissuesunderlyingthedevelopmentand implementationofprogramsofoccupationaleducationatelementary,juniorhigh,senior highandpostsecondarylevels. TED797SpecialTopicsinOccupationalEducation.3(3-0).



TEXTILEMATERIALSSCIENCE TMS210YarnandFabricFormationandProperties.4(3-2).Preq:T1"105,TMS 211.Coreq:PY205,or211.Thebasicconceptsofyarnformation,weaving,knitting,and nonwovenfabricformation.Emphasisonstructurepropertyrelationship.Impacton productperformance. TMS211IntroductiontoFiberScience.3(2-2).Preq:TT105.Coreq:AM131or 141.Propertiesoffibersrelatedtotypeandchemicalstructure.Fiberclassificationand identification.Reactiontonitisture.stress~strainpropertiesandmethodsofmeasuring physicalproperties.Relationshipbetweenpolymerstructure,fiberproperties.and utilization. TMS460Physical&MechanicalPropertiesofTextileMaterials.3(30)Preq. MA231or.t4/i241,PY211,[MS211,Structuralandphysicalpropertiesoffibers,yarns andfabrics,includingmechanical,thermal,optical,frictional,electricalandmoisture properties.Relationshipsbetweenstructure,propertiesandperformance. TMS500FiberandPolymerMicroscopy.3(3-0).F.Preq:PY208,MA242,TC 203.Artandscienceoflightandelectronmicroscopy;theoreticalandpracticalaspects ofvisibility,resolutionandcontrast.Laboratorypracticeinassembling,testingandusing variousmicroscopesandaccessoriesinanalyzing,describingandidentifyingunoriented andorientedcrystallineoramorphousmaterials.Laboratoryemphasisonstudyoffibers andpolymersthroughtransmissionmicroscopywithpolarizedlight. TMS(TT)521FilamentYarnProductionProcessingandProperties.3(2-2).F. GraduateStanding0rPBSstatus;creditnotallowedforbothYT521andTT425. Structure,propertiesandprocessesformanufacturingandtreatingcontinuousfilament yarns.Responseoffiberstoelevatedtemperatures,twist,falsetwistandvariousbulking processes.Yarnstructuresandpropertiesrequiredforstretchandmoldedfabrics. Independentlaboratoryandcriticalliteraturereviewingeneralareaoffilamentyarn processing,propertiesandtestmethods. TMS(TE)565TextileComposites.3(3-0).S.Preq:MA341,MAE206.Fiber architectureoftextilesusedforcomposites.Manufacturingprocessesandgeometric quantification.Basicanalysisforpredictingelasticproperties.Interrelationshipofelastic propertiesandgeometricquantities.Failurecriteriaforthesematerials. TMS(TC,TE)589SpecialStudiesinTextileEngineeringandScience.1-4.F,S. Preq:Sr.orgradstanding.Neworspecialcourseondevelopmentsintextile engineeringandscience.Specifictopicsandprerequisitesidentifiedvary.Generallyused forfirstofferingofanewcourse. TMS601Seminar.1(1-0).F,S.Discussronofscientificarticlesofinteresttothe textileindustry;reviewanddiscussionofstudentpapersandresearchproblems.
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TMS602TextilesTechnologySeminar.2(2-0). TMS630IndependentStudy.3(3-0). TMS676SpecialProjects. TMS685Master'sSupervisedTeaching.[-3.RS.Preq.Master'sstudents. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment.observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. TMS690Master'sExam.1—6.FS.Preq‘Master'sstudentForstudentsinnon thesismaster'sprogramswhohavecompletedallotherrequirementsofthedegreeexcept preparingforandtakingthefinalmaster'sexam. TMS693Master'sSupervisedResearch.19F5,Preq'Master’sstudent InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. TMS695Master'sThesisResearch.1—9.17,5.Preq,Master’sstudentThesis research TMS699Master'sThesisPreparation.[—3.ES.Preq:Master’sstudentFor studentswhohavecompletedallcredithourrequirementsandfull-timeenrollmentfor themaster'sdegreeandarewritinganddefendingtheirtheses. TMS(FPS)761MechanicalandRheologicalPropertiesofFibrousMaterial.I3{3—0) S.Preq:MA301ln-depthstudyofthestress-strain.bending,torsional,dynamicand rheologicalbehaviorofnaturalandman-madefibers.Presentationandd15cussronof theoreticalrelationsandadvancedtechniques. TMS762PhysicalPropertiesofFiberFormingPolymers,FibersandFibrous Structures.3(3—0).F,Altyrs.Preq:MA301,PY208.Experimentalresultsand theoreticalconsiderationsofphysicalpropertiesoffibersandfiber-formingpolymers. Electrical,thermal,optical,frictionalandmoisturepropertiesofthesematerials. Influenceofchemicalandmolecularfinestructureontheseproperties. TMS(MAT)763CharacterizationofStructureofFiberFormingPolymers.3(3-0) F.Preq:MA301,PY208.Theories,experimentalevidenceandcharacterizatlon'methods ofthemolecularfinestructureoffiberformingpolymersinthesolidstate. CharacterizationmethodsincludeX-raydiffraction.microscopy.infrared.thermaland magneticresonance.Anintroductiontonucleationtheoryofpolymersystems.



TOXICOLOGY TOX620SpecialProblems.1—3.F,S,Sum.Preq.‘Grad.standing.Topicsinclude responsibilityinscience,environmentalfateofchemicals,developmentaltoxicology,lab rotations,journalclubandwildlifetoxicology. TOX660FreeRadicalsinToxicology.1(1-0).F,AltYrs.Preq:BCH-151andTOX 710.Introductiontothefieldoffreeradicalsandtheirroleintoxicologyandhealth; chemicalandphysicalpropertiesofpartiallyreducedoxygenintermediatesandthe naturalbiologicaldefensemechanisms. TOX690Master'sExam.1-6.F,S,Sum.Preq:Master’sstudent.Forstudentsin nonthesismaster'sprogramswhohavecompletedallotherrequirementsofthedegree exceptpreparingforandtakingthefinalmaster'sexam. TOX693Master'sSupervisedResearch.1-9.F,S,Sum.Preq:Master’sstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. TOX695Master'sThesisResearch.1-9.F,S,Sum.Preq:Master’sstudent.Thesis research. TOX699Master'sThesisPreparation.[-3.F,S,Sum.Preq:Master’sstudent.For studentswhohavecompletedallcredithourrequirementsandfull-timeenrollmentfor themaster'sdegreeandarewritinganddefendingtheirtheses. TOX701GeneralToxicology.3(3-0).FPreq:BCH451,seniororgraduate standing.Thebasisoftoxicactionatcellularandmolecularlevelscoveringthe absorption,distribution,eliminationandmetabolismoftoxicants;toxicaction(acute toxicity,carcinogenesis,mutagenesis,organtoxicity,etc.);chemicalclassesoftoxicants; andtoxicitytesting. TOX704ChemicalRiskAssessment.1(1-0).S.Preq:TOX701,aSTcourse. Conceptsandvocabularyofriskassessment.Riskassessmentmodelsandtechniques usedincancerandnon-cancerriskassessmentandstrategiesforsuccessfulrisk communications.Casestudiesofriskassessmentandissuesofcurrentinterest. Utilizationofbackgroundintoxicologyandstatisticstoexamineacriticalend-pointin toxicologicalscience,thequantitativeriskassessment. TOX(IMM)705Immunotoxicology.2(2-0)F,Alt.Yrs.Preq.‘TOX701.Concepts inthestudyofadverseeffectsofchemicalsontheimmunesystem,includingallergic responses,autoimmunityandimmunosuppression.Significanceofimmunotoxiceffects resultingfromenvironmentalorworkplaceexposure.Roleofimmunotoxicityinrisk assessment.
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TOX710BiochemicalToxicology.3(3-0).S.Preq:BCH451;TOX701. Fundamentalunderstandingofbiochemical,molecularandcellularmechanismsthrough whichxenobioticsaltercellularhomeostasis,producetoxicityandalterorganfunction. Currentbiochemical,molecularandcellularexperimentalapproachesforstudyof biochemicalmechanismsoftoxicity. TOX715EnvironmentalToxicology.3(3-0).F.Preq:Twoyearsofbiology. Evaluationoffundamentalprocessesrelatingfateandeffectsofchemicalsinthe environment.Emphasisoneffectsofpollutantsonnon—humanspecies,environmental riskassessmentandhistoricallyrelevantincidentsofenvironmentalcontaminants. TOX721ChemicalCarciogenesis.[(1-0).F,AltYrs.Preq:BCH553,TOX701, TOX710.Emphasisonmechanismsincludingsomaticmutationhypothesis,pathologyof neoplasia,multistagecarcinogenesis,tumorpromotion,oncogenes,tumorsuppressor genesandrodentbioassays.Fundamentalsofcancerbiologyandtheirrelationshipsto chemical—inducedcarcinogenesis. TOX(ENT)722InsecticideToxicology.3(3-0).EvenAlt.Yrs.Preq:BCH451, CH223.Chemistry,biochemistryandtoxicologyofmajorclassesofinsecticide chemicalsincludingrelationshipsbetweenchemicalstructureandtoxicity;modeof actionofinsecticides;metabolismofinsecticidesininsects,mammalsandenvironment; insecticideselectivityandresistancemechanisms;nontargetandenvironmentaleffects frominsecticideuse;registrationandregulationofinsecticides;andriskassessment associatedwithinsecticideuse. TOX(CS,HS,SSC)725PesticideChemistry.1(1-0).S.Preq:CH201and221. Chemicalpropertiesofpesticidesincludinghydrationandsolvation,ionization, volatilization,lipophilicity,molecularstructureandsize,andreactivityandclassification accordingtochemicaldescription,modeofactionorionizability.Taughtduringthefirst 5weeksofsemester.Dropdateislastdayof3rdweekoftheminicourse. TOX(CS,HS,SSC)727PesticideBehaviorandFateintheEnvironment.2(2-0) S.Preq:CS(HS,SSC,TOX)725,SSC200.Sorption/desorption,soilreactivity,movement, volatilization,bioavailability,degradationandstabilityofpesticidesintheenvironment. Taughtduringthelast10weeksofsemester.Dropdateislastdayof3rdweekofthe minicourse. TOX795SpecialTopicsinToxicology.F,S. TOX801ToxicologySeminar.1(1-0).F,S.Preq:Grad.standing. TOX820SpecialProblemsinToxicology.1-3.F,S.Freq:Gradstanding.Topics includeresponsibilityinscience,environmentalfateofchemicals,developmental toxicology,labrotations,JournalClub,andwildlifetoxicology.



TOX860FreeRadicalsinToxicology.1(1—0).F,AltYrs.Preq.‘BCH451andTOX 710.Introductiontothefieldoffreeradicalsandtheirroleintoxicologyandhealth; chemicalandphysicalpropertiesofpartiallyreducedoxygenintermediatesandthe naturalbiologicaldefensemechanisms. TOX890DoctoralPreliminaryExamination.1—9.F,S,Sum.Preq:Doctoral student.Forstudentswhoarepreparingforandtakingwrittenand/ororalpreliminary exams. TOX893DoctoralSupervisedResearch.1-9F,S,Sum.Preq:Doctoralstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. TOX895DoctoralDissertationResearch.[-9F,S,Sum.Preq.’Doctoralstudent Dissertationresearch. TOX899DoctoralDissertationPreparation.1-3F,S,Sum.Preq:Doctoral student.Forstudentswhohavecompletedallcredithour,full-timeenrollment, preliminaryexamination.andresidencyrequirementsforthedoctoraldegree,andare writinganddefendingtheirdissertations. TEXTILETECHNOLOGY TT105IntroductiontoTextileTechnology.4(32).F,S.Introductiontothe University,CollegeofTextiles,andTextileandApparelTechnologyandManagement. Structuresandproductionmethodsforfabrics,yarnsandfibers.Introductiontothe natureofpolymersandthecharacteristicsofpolymerswhichmakesthemusefulfor producingfiberswhicharepracticallyandaestheticallydesirable. TT221YarnProductionandProperties1.3(2-2).F,S,Sum.Coreq.‘MA131,FY 21]orPY205,T1"105.Thetechniquesavailableformanufacturingyarnsfromstaple fibers.Areviewofyarnnumberingandfiberproperties.Theprinciplesinvolvedin opening,cleaning,blending,drafting,twistingandwinding.Shortandlongstaple spinningsystemsincludingareviewofopeningandcleaninglines,carding,drawframes, rovingframesanddifferentspinningmachines.Filamentyarnprocessing. TT241KnittedFabricTechnologyI.3(2—2).F,S,.Preq:77221.Introductionto thescienceandtechnologyofweftandwarpknitting.Definition,notationalsystems, fabricpropertiesandcomparisons,knittingcycles,patterningandengineering considerations,fabricanalysis.Qualityoverview,causes,solutionandpreventionof typicalyarnandknittingproblems.Practicumwillincludeoperationofknitting machinery,fabricanalysisandproblemsolvingsituations.
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TT251WovenFabricTechnologyI.3(2-2).F,SPreq.‘77221.Fundamentalsof theconversionofyarnsintowovenfabricsandweavingsystems.Relationshipsofwoven fabricdesign,constructionandrawmaterialwithpropertiesandperformanceofend product. TT305FiberwebandNonwovenProduction.3(22).Preq.MA231or241,Pl’ 211or205.Coreq'ST361PY212or208Fiberweb/nonwovenfabricsproduced directlyfromfibersortheirprecursors.Physicalandchemicalnatureoflocalbonding andfiberentanglement.Viableprocessesforproducingthesefabrics.Economic justificationforprocessandproduction.Plantvisitswheneverpossible. TT321YarnProductionandPropertiesII.3(2-2).F,S.Preq:77331.Fiberand machineinteractionsinblending.carding.drawingandspinning.Draftingtheoriesand theinfluenceoffiberandmachinevariablesonirregularity.Theroleofmistonyarn structure.propertiesandproductivity.Developmentsandlimitationsinprocessing technology. TT331PerformanceEvaluationofTextileMaterials.4(3-2)F.S.Preq.TMS 211,IT221,TT251,ST361orBUS350Standards,principlesandeffectsoftest conditionsinmeasuringbasicphysicalandmechanicalpropertiesoftextilematerials. Designoftestandinterpretationoftestresultsinrelationtoend-useperformance. productdevelopment,processcontrol.researchanddevelopmentandotherrequirements. TT341KnittedFabricTechnologyII.3(2-2)SPreq:TT241.Reviewofknitted fabricproductiontechniques.Technologyofmoreadvancedweftandwarpknitting. Jerseyandribfabricmodificationtechniques,yarnknitabilityandproductivity.yarns. creels,patterningandmachinerydevelopments.manufactureandpropertiesofwarpknit fabricssuchasmesh,laid-in,weftinsertionandplush.Qualitymeasures,measurement andstandards,defectsandproblemsolving.Managementofknittingoperations. TT351WovenFabricTechnology.3(2—2).F,S.Preq:TT251.Technologyof producingwovenfabricsincludingyampreparationforweaving.Processcontroland automationinweaving.Fabricdevelopment.design,andmanagementofweaving operations. TT370TechnicalFabricDesign.4(3-2).Preq:TwocoursesoutofTT341,351 and305.Propertiesofwoven,knittedandnonwovenfabrics.Computertechniquesand othermethodsofreproducingstructuraldesignsandmeansofdesigningfabricsto specifications.Laboratoryconsistsofprojectsinvolvingdesignanalysisandtesting. TT425TexturedYarnProductionandProperties.3(2-2).Preq.‘AL»!231or241. PY211or205,TT221,7733].Structureandpropertiesofcontinuousfilamentyarns. Examineresponsetoelevatedtemperatureandvariablesfortexturingmethodsof producingbulked,texturedandtorquedyarns.Testingofyarnbehaviorsanddiscussion ofproblemsencounteredduringprocessing.



TT(TAM)431QualityManagementandControlinTextileManufacturing. 3(3-0).F,S.Preq:TT221.W251,W331andST361orBUS350.Principlesofquality andprocessmanagementandcontrolintextile/apparelmanufacturingwithemphasesin qualitymanagementsystems.qualitycosts,statisticalcontrolchartprocedures,process capability,acceptancesampling.andoptimalprocessandproductdesignand improvementmethods. TT441AdvancedKnittingSystemsandFabrics.3(2—2).FPreq:TT341.Loop formingconceptsandmechanismsofcomplexwarpandweft-knittedfabrics.Structural designandlimitations.potentialapplicationsandknitability.Analysisofmechanical systemsandtensioningforcesonfabricformation.Theeffectondimensionaland mechanicalproperties. TT451AdvancedWovenFabricDesign.3(2-2).S.Preq:TT370.Designand productionrequirementsforhighlyspecializedwovenfabricstructures.Thelaboratory activitieswillincludeaprojectondesignfromconcepttofinalproductionandfinishing. TT497TechnologyofProduct/ProcessDevelopmentinTextilesI.3(1-4).F. Preq:Seniorstanding,TT331,TextileTechnologyCoreElectives.Introductiontotextile technologyresearchthroughexperimental,theoreticalandliteraturestudiesonproduct andprocessdevelopment.Writtenandoralpresentationofreports. TT498TechnologyofProduct/ProcessDevelopmentinTextilesII.3(1-4).S. Preq:YT497.Projectsinresearch,designordevelopmentinvariousareasoftextile technology.Writtenandoralpresentationofreports. TT520YarnProcessingDynamics.(2—2).F.GraduateStandingorPBSStatus. Principlesandpracticeinvolvedinmodemyarnandmanufacture;includingmachine- fiberinteractionsoccurringduringdifferentprocessingstages.Notnormallyforcredit forundergraduatetextilemajors. TT(TMS)521FilamentYarnProductionProcessingandProperties.3(2-2).F. GraduateStandingorPBSstatus;creditnotallowedforbothTT521andTT425. Structure,propertiesandprocessesformanufacturingandtreatingcontinuousfilament yarns.Responseoffiberstoelevatedtemperatures,twist.falsetwistandvariousbulking processes.Yarnstructuresandpropertiesrequiredforstretchandmoldedfabrics. Independentlaboratoryandcriticalliteraturereviewingeneralareaoffilamentyarn processing.propertiesandtestmethods. TT(TTM)530TextileQualityandProcessControl.3(3-0).S.Preq'IT331or equivalent.Coreq'ST511orST515orequivalent.Qualitycontrolandimprovement methodsfortextileprocessesandproductsincludingqualitysystems,statisticalcontrol chartprocedures,processcapabilities,acceptancesamplingplans.textilesprocessand productdesigns,on-lineandoff-linecontrolsystemsandspecificqualityfactors governingtextileproductsandprocessesandtheirvariabilities.
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TT541TheoryandPracticeofKnittedFabricProductionandControl.3(3—0). F.Preq:TT370andConsentofInstructor.Thetechnologyandcontrolsystemsfor manufacturingsimpleandcomplexknittedfabrics;controlandmonitoringofyarn feedingsystems;influenceofyarn,machine,finishingandfabricstructureonthefabric aesthetics,physicalandmechanicalproperties;optimizationoffabricpropertiesand machineproductivity.includingcosting;problemsofjacquardfabricprocessingand control. TT549WarpKnitEngineeringandStructuralDesign.3(3-0).S.Preq:TT443. Engineeringanalysisoftricotandraschelmachinery.Designofyarnlet-offandfabric take-upmechanisms.Studiesoffabricproductiontechniquesandqualitycontrolsystems. Theoryofproductionoptimizationandthepropertiesoffabrics.Complexgeometn’cal loopmodelsandtheirapplication. TT550ProductionMechanicsandPropertiesofWovenFabrics.3(2-2).S. GraduateStandingorPBS.Interrelationbetweenmechanicsofproductionand mechanicalpropertiesofwovenfabric;unitoperationsrequiredtoprepareyarnsfor weavingandthemechanismemployedinweaving;fabricstructure,geometryand mechanicalproperties;designingforspecificfabricsproperties.Notnormallyforcredit forundergraduatetextilesmajors. TT551AdvancedWovenFabricDesign&Structures.3(2-2).F.Preq.‘TT550. GraduateStandingorPBSStatus;CreditnotallowedforTT451andTT551.Theory andpracticeofstructuraldesignandtechnologyrequirementsforhighlyspecialized wovenfabrics.Emphasisuponresultantphysicalbehaviorofdifferentfabricsandtheir components. TT591SpecialStudiesinTextileTechnology.1-4.F,S,Sum.GraduateStandingor PBSStatus.SpecialStudiesinTextileTechnologytofulfillneedsnotcoveredbycurrent offering.Studentandfacultyrequiredtosubmittopicstobecoveredtodirectorof graduateprogramswithinfirstweekofsemester. TT601Seminar.1(1-0).F,S,Sum.Discussionofscientificarticlesofinterestto thetextileindustry:reviewanddiscussionofstudentpapersandresearchproblems. TT630IndependentStudyinTextileTechnology.3(3-0).ESSum..Amaximum ofcredithourswillbeallowedtowardsMasterofTextilesDegree.Nocreditisallowed towardsMS(Textiles),Problemsofspecificinterestintextiletechnology.Preparationof report.informatsuitableforpublicationrequired.One-pageoutlinesignedbyadvisor mustbesubmittedtodirectorofgraduateprogramswithinfirstweekofsemester. TT676SpecialProjectsTextileTechnology.F.S.



TT685Master'sSupervisedTeaching.1-3.F,S,Sum.Preq:Master’sStudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. TT690Master'sExamination.[-3.F,S,Sum.Preq.‘Master’sstudent.Forstudents innonthesismaster'sprogramswhohavecompletedallotherrequirementsofthedegree exceptpreparingforandtakingthefinalmaster‘sexam. TT693Master'sSupervisedResearch.1-9.F,S,Sum.Preq:Master’sstudent, InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. TT695 Research

Master'sThesisResearch.19,F,S,Sum.Preq:Master’sStudent.Thesis

TT699Master'sThesisPreparation.1—3.F,S,Sum.Preq.‘Master'sStudent.For studentswhohavecompletedallcredithourrequirementsandfull-timeenrollmentfor themaster'sdegreeandarewritinganddefendingtheirthesis. TT(FPS)720YarnProduction/Properties:AdvancedTopics.3(2-2)S,Alt. yrs.(Even).Preq:77‘520orTE50].Lecturesandseminardiscussionofrecent developmentinyammanufacturing.Groupresearchintotopicalareasofyarnproduction andproperties. TT(FPS)721AdvancedTextileTesting.3(2-2).Preq.‘TT530orTAM380orTE 404orequivalent.Managementandqualityengineeringconcepts,strategies,practices andoperatingtoolsrequiredtoinitiateandsustainaTotalQualityManagementprogram whichcansucceedinmoderntextileenvironments. TT(FPS)750AdvancesinWovenFabricFormationandStructure.3(2-2).S. Preq:TT551orequivalent.GraduateStanding.Advancesinformationmechanicsand structureofwovenfabricscoveredthroughlectures,seminarsandindependentstudies. Advancesinyarnpreparationprocesses,essentialweavingmotions,auxiliarymotions, automation,andtheirimpactonweavingroommanagement.Recentresearchin formationofadvancedcomplexwovenstructures. TT(FPS,TE)781MechanicsofTwistedStructures.3(3-0).S,Altyrs.(even). Preq:TES561orequivalent.Structureandmechanicsoftwistedlineartextiles(yarns. cords,ropes)withparticularemphasisontranslatingfiberloaddeformationbehaviorinto loaddeformationbehaviorofproduct,usingmicromechanicsapproach.
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TT(FPS,TE)782MechanicsofFabricStructures.3(3-0).S,Alt.yrs.(odd). Preq:TES561orequivalent.Structureandmechanicsofwoven,knitandnonwoven fabrics.Particularemphasisontranslatingfiber/yamloaddeformationintoin-planeand out-of-planeloaddeformationoffabricsthroughstructureusingmicro—mechanics approach. TEXTILETECHNOLOGYMANAGEMENT TTM501TextileEnterpriseIntegration.3(3—0)FGraduateStanding Backgroundintextilemanufacturingrequired.Discussionofphilosophy.strategyand technologyofenterpriseintegrationfortextilemanufacturing.Surveyofenabling technologiessuchascomputer-aideddesign;computer-aidedmanufacturing;material handlingsystems;informationsystemsforcontrol,supervisionandplanning;andintemet resources. TTM502SupervisoryControlandDataAcquisitionSystemsforTextile Manufacturing.3(1-6).S(Alt.yrs.)odd.Graduatestanding,backgroundintextile manufacturingneeded.Designanddevelopmentofsupervisorcontrolanddata acquisitionsystems(SCADA)fortextilemanufacturing.Projectstodevelop demonstrationandactualsystems.Automationofaworkcellfortextileequipmentto developmentofplantsupervisorysystems.Latesthigh-levelapplicationdevelopment environments. TTM(TT)530TextileQualityandProcessControl.3(3-0).S.Preq:TT331or equivalent.Coreq:ST511orST515orequivalent.Qualitycontrolandimprovement methodsfortextileprocessesandproductsincludingqualitysystems.statisticalcontrol chartprocedures,processcapabilities,acceptancesamplingplans,textilesprocessand productdesigns,on—lineandoff-linecontrolsystemsandspecificqualityfactors governingtextileproductsandprocessesandtheirvariabilities. TTM531TotalQualityManagementinTextiles.3(3-0).F.Preq:TT331or TAM380orTE404orequivalent.Managementandqualityengineeringconcepts. strategies,practicesandoperatingtoolsrequiredtoinitiateandsustainaTotalQuality Managementprogramwhichcansucceedinmoderntextileenvironments. TTM561StrategicTechnologyManagementintheTextileComplex.3(3-0)S. GraduateStandingorPBSStatus.Managementapproachesandstrategiesforforecasting. planning,creating,andimplementingtechnologychangesintextileindustrycomplex undergoingrapidmarketplaceandglobalcompetitivechanges. TTM(BUS)585MarketResearchinTextiles.3(3-0).S.Preq.‘TAM(EC)482.A studyandanalysisofquantitativemethodsemployedinmarketresearchinthetextile industry,Functionofmarketresearchanditsproperorientationtomanagementand decisionmaking.



TTM591SpecialStudiesinTextileTechnologyManagement.F,S,Sum.Graduate StandingorPBSStatus.SpecialStudiesinTextileandApparel,Technologyand Managementtofulfillneedsnotcoveredbycurrentofferings.Studentandfaculty requiredtosubmittopicstobecoveredtodirectorofgraduateprogramswithinfirstweek ofsemester. TTM601Seminar.1(1-0).F,S,Sum.Discussionofscientificarticlesofinterestto thetextileindustry;reviewanddiscussionofstudentpapersandresearchproblems. TTM630IndependentStudyinTextileTechnologyManagement.3(3—0). F,S.Sum.Problemsofspecificinterestintextileandappareltechnology.Preparationof report,inaformatsuitableforpublicationrequired.One-pageoutlinesignedbyadvisor mustbesubmittedwithinfirstweekofsemester. TTM676SpecialProjectsinTextileandApparelManagement.F,S.Sum. GraduateStandingorPBSStatus.Advancedstudiesoncurrentproblemsoftheindustry. independentinvestigations.seminars,andtechnicalpresentations,bothoralandwritten. TTM685Master'sSupervisedTeaching.1~3.F.S.Sum.Preq:Master’sStudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. TTM690Master'sExamination.1-5.F.S.Sum.Preq:Master'sstudent.For studentsinnonthesismaster'sprogramswhohavecompletedallotherrequirementsof thedegreeexceptpreparingforandtakingthefinalmaster'sexam. TTM693Master'sSupervisedResearch.[—9F.S.Sum.Preq.Master’sStudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. TTM695 research.

Master'sThesisResearch.I9FSSumPreq'Master'sstudentThesis

TTM699Master'sThesisPreparation.13.FSSumPreq'Master'sStudentFor studentswhohavecompletedallcredithourrequirementsandfull—timeenrollmentfor themaster‘sdegreeandarewritinganddefendingtheirthesis TTM761SupplyChainManagementandInformationTechnology.iti—O)S PreqBUS5'3orequivalent.Workingknowledgeofmanagementconceptsand informationtechnologiestodesignandmanagesupplychainoperationsintextile complex.Dealswithmarketsandoperationsdistributedgeographicallyand institutionally.

302

TTM786AdvancedTextileLaborManagementSeminar.3(3-0).F,S.Preq: TAM487orConsentofInstructor.Advancedlabormanagementproblemsinthetextile industry,withparticularemphasisdirectedtowardapplicationoftheOccupationalSafety andHealthAct. TTM801Seminar.1(1-0).F,S,Sum. TTM830IndependentStudy.3(3-0).F,S.Sum. TTM876SpecialProjectTTM.F,S,Sum. TTM885DoctoralSupervisedTeaching.[—3.F,S.Sum.Preq:Doctoralstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. TTM890DoctoralPreliminaryExamination.[-9.F,S,Sum.Preq:Doctoral student.Forstudentswhoarepreparingforandtakingwrittenand/ororalpreliminary exams. TTM893DoctoralSupervisedResearch.1-9.F,S,Sum.Preq:Doctoralstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. TTM895DoctoralDissertationResearch.1-9.F,S,Sum.Preq:Doctoralstudent. Dissertationresearch. TTM899DoctoralDissertationPreparation.[—3.F,S,Sum.Preq:Doctoral studentForstudentswhohavecompletedallcredithour.full-timeenrollment, preliminaryexamination,andresidencyrequirementsforthedoctoraldegree,andare writinganddefendingtheirdissertations. VETERINARYSCIENCE VMS490SpecialTopicsinVeterinaryMedicine.[—6.Prcq'Approvalof department.Undergraduatestudentsonly.Offeredasneededtocoverneworspecial subjectmatterwithinthescopeofveterinarymedicineattheundergraduatelevel.



WOMEN’SANDGENDERSTUDIES WGS(MDS)200IntroductiontoWomen'sandGenderStudies.3(3-0).I‘ Introductiontowomen'sandgenderstudiesasaninterdisciplinaryfieldspanningthe humanities,socralsciences,andnaturalsciences.Studyofhistoricalperspectiyesand contemporaryunderstandingofwomenandgender.Theory,systematicanalysis.and experimentalaccountsusedtoexplorecomplexitiesofgender,andotheridentity determinants,mechanismsofpowerandprivilege,andavenuesforseeialchange. WGS(SOC)204SociologyofFamily.3(30).F,S,Sum.ContemporaryAmerican familystructuresandprocessesandtheirdevelopment.Focusonsocialization,mate selection,maritaladjustmentanddissolution.Includescoresociologicalconcepts, methods,theories. WGS210WomenandGenderinScienceandTechnology.3(3-0).F. Interdisciplinaryintroductiontothereciprocalrelationshipsbetween scientific/technologicalresearchandcontemporaryunderstandingofgender.Special emphasisonsocialfactorsinfluencingscientistsandengineersintheirprofessions. WGS(SOC)304WomenandMeninSociety.3(3—0).F,S.Preq.‘3er.inSOC,200 level.AsociologicalanalysisofwomenandmenincontemporaryAmericansociety. Perpetuationofandchangeingenderstratificationusingsociologicalconcepts.theories andresearch.Howgenderexpectationsdevelopedandtransmitted.Historicaldataand researchondiversityinAmericansocietyusedforanalysisofcausesandconsequences ofgenderinequality. WGS(ENG)305WomenandLiterature.3(30).S.Nineteenth-andtwentieth- centurywomens'literature,asshapedbytheintersectingandcompetingclaimsofgender, race,sexuality,andculture.Focusonfiction,accompaniedbycriticalreadingsfrom Americanstudies,feministliterarycriticism,andpostmoderntheory. WGS(MDS)310Women'sandGenderStudiesInternship.3(3—0).F,S. Internshipprogram.Introductiontocareersthatdealspecificallywithwomen'sissues. Ten—hours-per—weekworkatanonprofitorgovernmentalorganization. Contextualizationofthatexperiencethroughadditionalacademicrequirements. WGS(MUS)360WomeninMusic.3(3—0).S.Theroleofwomeninmu31cas patrons,teachers,composers,andperformers,placingthemwithinthesocial,economic, andpoliticalframeworktowhichtheybelong.EmphasisonWesternArtMusicandthe roleofwomeninpopularmusic.Nopreviousformaltraininginmusicisrequired. WGS(COM)362Male/FemaleCommunication.3(3-0).F,S.Preq.‘Junior Standing;COM112.Effectsofgenderontheinterpersonalcommunicationprocess. Explanationsofgenderdifferences,communicationaboutwomenandmenvialanguage andviamedia,andinterpersonalcommunication
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WGS(PSY)406PsychologyofGender.3(5—(1/I“,SPrtqPSY200or[/55201/. CreditcannotbegivenforbothPSl'406andPS}506.Currenttheoryandresearchon perceiyedandactualbiological.soctal.cognitiye,personality.andemotionalsimilarities anddifferencesofmenandwomenthroughoutthelifespanTheconstructionand consequencesofgenderinoursocietyandothers. WGS(SOC)407SociologyofSexualities.3(30)SPreqhoursSOC200level. 300level,orequivalentresearchmethodscourse.Explorationofsexualityinasocial context.Relationshipbetweensexuality,gender,andpowerintheUS.I-Iistrocialtrends inbehaviorsandidentities:socialmovementsandsexualissues:currentbehavioral trends.Someissuescovered;identity,socialconstruction,sexualmeanings. WGS(PS)418GenderLawandPolicies.3(30).F.Preq.NinehoursofPolitical ScienceorPermissionofInstructor.Lawandpolicypertainingtocontemporarygender issues.Examinationofagendasetting.policyformation,implementation,judicial interpretationandevaluationofselectedissues,suchasreproductivepolicies,equal employmentandsexualabuse. WGS(ANT)444Cross-CulturalPerspectivesonWomen.3(3—0).S,Alt.Yrs. Preq.hoursculturalanthropology.Comparisonofwomeninavarietyofsocieties: westernandnon-westem;huntingandgatheringtoindustrialized.Cross-cultural perspectiveonthesimilarityanddiversityofwomen'sstatusesandroles.Effectof genderonsocialposition WGS(H1)447HistoryofAmericanWomento1900.3(3-0).Thehistorical experienceofwomeninAmericafromthecolonialperiodto1890.Women'swork. education,legalandpoliticalstatus,religiousexperience,andsexroles:age.class,race. sexualpreference,andregionassignificantvariablesinwomen'sexperience. WGS(HI)448AmericanWomenintheTwentiethCentury.3(30).Credititill notbegivenforbothH1448andH1548.Women'shistoricalexperienceinAmerica. 1890—1990.Changesinwomen'swork.education.legalandpoliticalstatus.andsex roles,age,class,race,sexualpreference,andregionassignificantvariablesin“omens experience. WGS(MDS)492TheoreticalIssuesinWomen'sandGenderStudies.3(3—0)S. Preq;MDS200.Examinationoffeministtheory.Studyofformativetextsinmodem feminism,drawnfromvariousdisciplineswithinthehumanities.socialsciences.and naturalsciences.In-depthexplorationoffeministperspectivesonissuesofrace.class. gender,sexuality.workandmothering,amongothers.Analysisoflocalandglobal culturalpracticesusingfeministtheoreticalframeworks. WGS(MDS)493SpecialTopicsinWomen'sandGenderStudies.3(3—0).F. Examinationofvaryingtopicsonwomenand/orgenderfromamultidisciplinary perspective.



WGS(PSY)506PsychologyofGender.3(3-0).F,S,Alt.Yrs.(even).Preq: PermissionofInstructor.CreditforbothPSY406andPSY506isnotallowedCurrent theoryandresearchonperceivedandactualbiological,social,cognitive,personality,and emotionalsimilaritiesanddifferencesofmenandwomen,throughoutlifespan. Constructionandconsequencesofgenderinoursocietyandothers. WGS(ECD)540GenderIssuesinCounseling.3(3—0).S.Preq:Grad.standingor 6hrs.ofEDorPSY.Explorationofgenderasprimaryidentityandsocialconstruct. Emphasisongenderdynamicsincounseling,clientempowermentandpreventive approaches. WGS(HI)547HistoryofAmericanWomenTo1900.3(30).Preq:6hrs.of advancedhistory.CreditforbothH1447andH1547isnotallowedHistorical experienceofwomeninAmericafromcolonialperiodto1900.Women'swork, education,legalandpoliticalstatus,religiousexperienceandsexroles:age,class,race, sexualpreferenceandregionassignificantvariablesinwomen'sexperience. WGS(HI)548AmericanWomenintheTwentiethCentury.3(3—0).Creditfor bothH1448and548isnotallowedWomen'shistoricalexperienceinAmerica,1890- 1990.Changesinwomen'swork,education,legalandpoliticalstatus,andsexroles;age, class,race.sexualpreferenceandregionassignificantvariablesinwomen'sexperience. WGS(SOC)737SociologyofGender.3(3-0).F,Alt.yrs(even).Preq:SOC736or 731orconsentofinstructor.GraduateStudentStatus.Theoriesaboutthedevelopment andmaintenanceofgender.Historicaldevelopmentofgenderstratification.How individuals“dogender”intheirdailylives.Contemporaryresearchandsubstantive readingsaboutgenderinpublicandintimaterelationships. WGS(SOC)739SocialPsychologyofInequality.3(3-0).Preq:SOC746or508 orequivalent.Theeffectsofrace,classandgenderinequalityontheformationofgroup consciousness,self-evaluations,emotions,values,attitudesandbeliefs.Attentionto interpersonalprocessesthroughtoreproductionofinequalityineverydaylife. WOODANDPAPERSCIENCE WPS101IntroductiontoPulp&PaperTechnology.1(1—0).Overviewofpulping andpapermakingindustryandprocesses:statusoftheindustryintheUnitedStatesand theworld,woodandfibercharacteristics,pulping,bleaching,paperrnaking,paper producttesting,recycling,andenvironmentalissues.OrientationtoPulpandPaper Curriculum. WPS102IntroductiontoPulp&PaperScience&Technology.1(1-0). Introductiontoterminologyandtechnologyspecifictothepulpandpaperindustry.
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WPS(FOR)202_WoodAnatomyandProperties.3(2-3).Preq:None.Formation, anatomy,andpropertiesofwood.Structuralfeaturesofsofiwoodsandhardwoodsandthe relationshipsamonganatomy,physiology,physicalandmechanicalproperties. Variability,naturallyoccurringdefects,andwooddeteriorationarediscussedandrelated towoodutilization.Techniquesonhandlensandmicroscopicidentificationofwood. WPS203WoodPhysicalProperties.4(3-2).Physicalpropertiesofwood,including specificgravity,dimensionalbehavior,stressandset,psychrometry,thermal,electrical andmoisturerelations. WPS205WoodProductsPracticum.5(5-0).Preq:WPS202or203.Preparation ofdrawingsandbillofmaterialsforafurnitureitem.Partsaremachined,assembled,and finished.Lumbergrading,drying,andgluingprinciples.Fourtofivedaysarespent visitingindustriestoprovideanappreciationforproductsandprocesses.Thestudentis responsibleforroomandboard;transportationisprovided. WPS210WoodProductsInternship.1(1-0).Preq:Completionofsummer practicum.Experienceintheforestproductsorrelatedindustrieswithadepartmentally selectedemployer. WPS211PulpandPaperInternship.1(1—0).Preq:Completionofsoph.year. Experienceinthepulpandpaperindustry.Problemsolvinginanindustrialsettingtogain insightofpulpandpapertechnology.Writtenreportrequired. WPS215PulpingTechnology.3(3-0).Preq:CH201.Physicalandchemical characteristicsofwoodandcellulose.Chemistryandtechnologyofmajormechanical, chemicalandsemichemicalprocessesemployedinthemanufactureofpulpandpaper. WPS216PapermakingTechnology.3(3—0).Preq:WPS215.Processingoffibers intopaperviathemanycommercialsystemsusedinthepaperindustry. WPS240WoodProducts.3(3-0)Introductiontoforestproductsindustries, includingtheeconomicimportance,currentmanufacturingtechnology,rawmaterial requirementsandthefutureoftheindustries. WPS242WoodFiberAnalysis.2(2-0).ES.Themacroandmicrostructureof woodandtherelationshipsofanatomicalstructurestothephysicalpropertiesofwood andpaper. WPS301WoodProcessing1.4(3-2).Preq:WPS202orWPS203;WPS205.The processesofdrying,gluing,andfinishingwood.Insect,fungal,andthermaldegradation ofwood.Dryingprocedures,gluedwoodproducts,furnitureandpanelfinishing,and treatmentstopreventbiologicalandthermaldegradation.Currentindustrialequipment andprocesses.



WPS302WoodProcessingII.4(3-2).Preq:WPS202orWPS203;WPS205. Theoriesandtechniquesofprocessingrawwoodintouseableproducts.Principlesof operationofcurrentindustrialwoodmillingequipmentincludingprimaryandsecondary processing.Machiningofreconstitutedwoodproducts. WPS310PaperPropertiesandAdditives.3(2—3).Preq.‘Jr.standinginPPT. Standardtestingmethodsforpaperandpaperboard:measurementandcharacterizationof thestructural,mechanical,andopticalpropertiesofpaper.Effectofadditivesonpaper properties.Relationshipbetweenpaperpropertiesandenduserequirements. WPS319PrinciplesofWoodScience.3(30).Preq.‘MA13],FY211.Basic principlesofsolidmechanics.Mechanismsofwooddeterioration.Chemicalbondingin wood.Polymerconcepts.adhesion. WPS332WoodandPulpingChemistry.3(3-0).Preq'CH221,223;PY205PY 208;CH331orCH431orCHE315.Introductiontocarbohydratechemistryfocusingon thestructureandreactivityofwoodpolysaccharides,hemicellulosesandcelluloseandon thechemicalstructureofligninsandwoodextractives.Specialemphasisonthechemical reactionofwoodcomponentsoccurringinpulpingandbleachingprocesses. WPS344IntroductiontoQualityControlinWoodProducts.3(3—0).Preq.ST 361Statisticalqualitycontroltechniquesapplicabletothemanufactureofwood products.Controlcharttechniquesformonitoringdefects.defectivesandmeasurements. Acceptancesamplingprocedures.Examplesfromthewoodproductsindustrieswillbe used. WPS350WoodProductsLiterature.2(2—0).Preq.‘CompletionofWPS205. Explorationofthewoodproductsliterature;useoflibraryservices,oralandwritten reports,withemphasisonindependentstudy. WPS355PulpandPaperUnitProcessesI.3(3—0).Preq:CHE205withaCor better.NotopentoPPT-ChemicalEngineeringConcentrationstudents.Selectedtopicsin chemicalengineeringasappliedinthepulpandpaperindustry.Emphasison computationalpractice. WPS360PulpandPaperUnitProcessesII.3(3-0).Preq:WPS355orCHE311, WPS215.Applicationofchemicalengineeringprinciplestotheanalysisofpulpand paperunitprocesses.Emphasisonpracticalproblemsinfluiddynamics,heattransfer, masstransfer,andthermodynamics. WPS371PulpingProcessAnalysis.2(1-3).Preq:WPS215.Coreq:WPS332, WPS381.Preparationandevaluationofdifferenttypesofwoodpulp.Anewwoodraw materialselectedeachyearwiththepurposeofstudyingandcriticallyevaluatingthe principalpulpingandbleachingvariables.
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WPS381PulpingandBleachingChemistryLab.[(0-4).Preq:WPS215.Coreq: WPS332,WPS371.Laboratorystudiesonchemistryofpulpingandbleaching.including quantitativeanalysisofpulpingandbleachingchemicals,compositionandchemical propertiesofwoodandpulpbyvariousanalyticalchemicaltechniques. WPS410ModelingandSimulationofPulpandPaperProcesses.3(2-2).Preq: WPS215,216,360.Applicationofmodelingandsimulationtechniquesfortheanalysis ofpulpandpaperprocesses.Modeldevelopmentandcomputersimulationsusing existingmodelsarerequiredtostudyprocessvariableinteractionsandprocess modifications. WPS416ProjectManagementandAnalysis.3(2-3)Preq'WPS410.Design. management,andanalysisoftechnicalprojects.Emphasisonconceptsandtechniques usedineconomicanalysisofprojects.Teamsworkonprojectsimolvingthedesignand economicanalysisofprojectsthatcanbeimplementedinamill.Adetailedfinalreport andpresentationoftheprojectrequired. WPS(FOR)423ForestMachineryandSystems.3(23).FPreqJuniorstanding inFOR,WPorBAE.Applicationsofengineeringprinciplestoproblemsinforest operations:powersources;testing:ratingandcapabilitiesofforestmachinery;power requirementsandutilizationefficiencies;effectsofvehicledesignparametersonstability. safety.andoperationunderload;tractiondevicesandvehiclemechanics. WPS441WoodMechanics.4(33).Preq:MA231,PY212.WPS319Introduction toorthotropicelasticity.Sheareffectonbeamdeflections.Wood-basedcomposite beams.Shearandbendingstressdistributionincompositebeams.Elasticstability. Influenceofdensity,moisturecontent.loaddirection.temperatureandloaddurationon mechanicalpropertiesofwood.Creepandmechanosorptivecreep.Gradingfor structuralapplications.Allowablestresses.Structuralfasteners. WPS444WoodComposites.3(3-0).Preq.‘SeniorstandinginWoodProducts. Manufacture,properties,andprocessingofwood-basedcomposites.Commodityproducts -plywood,particleboard,waferboard,andorientedstrandboardaswellasspecialty compositeproducts. WPS450WoodIndustryCaseStudies.2(2-0).Preq.Sr.standinginWP. PresentationofrelevantWoodindustryproblemsinvolvingmaterialselection.processing andmanagerialtechniques.Causesofin-usefailuresofwoodproductsandmeansof prevention. WPS460EnvironmentalIssuesinthePaperIndustry.1(1—0).S.Preq'Senior standinginPPT.Introductionofenvironmentalissuesandexternalpollutantcontrol technologies.Processmodificationstodecreaseenvironmentalimpactofpulpandpaper mills.Conceptsofintegrationofenvironmentalcontrolswithproductionprocess.



WPS465PaperProductsDesign.2(2-0).S.Preq:SeniorStandinginPPT.Uses andcharacteristicsofpulpandpaperproductspresentedbymarketsegment;special emphasisonmaterialandprocessingconceptsthataffectproductpropertiesfor convertingandvalue-addedenduserequirements. WPS472PaperProcessAnalysis.3(1-6).Preq.‘WPS216,310,371.Product analysis,materialsselection.processplanning.manufactureofvarioustypesofpaper usingpilotplantequipment,finishedproducttestingandcomparisonwithstandard products.Machineunitoperations.materialsflowbalances.energybalancesperformed onoperationsTeamassignmentswithwrittenandoralpresentationofresults. WPS475ProcessControlinPulpandPaper.3(2-3).Preq.‘Sr.StandinginPPT. Coreq:WPS410.Overviewofthevariousaspectsofcontrolincludingprocessmodeling. designofcontrolloops.andstabilityanalysisinpulpandpaper.Emphasisondistributed digitalcontrol(DDC).includinghands—onprogrammingandcontrolloopdevelopment onaDDCcomputer. WPS482ProjectsinWoodProducts.2(0-2).Preq.‘SeniorstandinginWP. Individuallibraryorlaboratoryresearchprojectsselectedandconductedwiththe approvalandguidanceoffaculty. WPS491SpecialTopicsinWoodandPaperScience.[-4.Independentstudyof managementortechnologyproblemsselectedwithfacultyapprovalortheofferingof experimentalcourses. WPS(CE)528StructuralDesigninWood.3(3-0).S.Preq.‘CE325.Behavior. strengthanddesignofwoodstructuralmemberssubjectedtomoment.shearandaxial forces.Designofconnectionsandintroductiontodesignofwoodstructuralsystems. WPS(MAE)534MechatronicsDesign.3(2—2).S.Preq.StructuredProgramming Experience.Senior/GraduateStandinginWPS/AME0rPermissionofInstructor. PrinciplesofMechatronicsDesign.reviewoflogicgates.microprocessorarchitecture. sensorsandactuators,A/DandD/Aconversiontechniques.real-timemulti-tasking programmingconcepts.directdigitalcontrolimplementation."Hands-on”experience throughseverallaboratoryassignmentsandfinalteamproject. WPS591Master'sSeminar.[(1-0).Preq:Sr.orgradstanding. WPS595SpecialTopicsWoodandPaperScience.F,S. WPS601Seminar.1(1—0).F,S.Preq:Grad.standing.Presentationanddiscussion ofprogressreportsonresearch,specialproblemsandoutstandingpublications.
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WPS620WoodandPaperScienceProblems.F,S,Sum.Preq:Sr.orgrad standing.CreditsArrangedAssignedorselectedproblemsinthefieldofwood,paper andpulpscienceandtechnology. WPS625AdvancedWoodandPaperScienceProblems.F,S.Preq:Grad. standing.CreditsArranged.Selectedproblemsinthefieldofwoodandpaperscience. WPS685Master'sSupervisedTeaching.1-3.F,S,Sum.Preq:Master’sstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment.observeandprovidefeedbacktothestudentduringthe teachingassignment.andevaluatethestudentuponcompletionoftheassignment. WPS690Master'sExamination.1-6.F,S,Sum.Preq:Master’sstudent.For studentsinnonthesismaster'sprogramswhohavecompletedallotherrequirementsof thedegreeexceptpreparingforandtakingthefinalmaster'sexam. WPS691MethodsofResearchinWoodandPaperScience.Preq:Advanced undergradorgradstanding.CreditsArrangedResearchprocedures,problemoutlines, presentationofresults;considerationofselectedstudiesbyforestresearchorganizations; sampleplottechniques. WPS693Master'sSupervisedResearch.19.F,S,SumPreq.’Master'sstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. WPS695 research.

MasterThesisResearch.1-9.F,S,Sum.Preq.‘Master’sstudent.Thesis

WPS699Master'sThesisPreparation.1-3.F,S,Sum.Preq.‘Master’sstudent.For studentswhohavecompletedallcredithourrequirementsandfull—timeenrollmentfor themaster'sdegreeandarewritinganddefendingtheirtheses. WPS704TimberPhysics.3(30).F,Alt.Yrs.Preq:WPS202.Density,specific gravityandmoisturecontentvariationaffectingphysicalproperties;physicsofdryingat highandlowtemperatures;thermal,sound.lightandelectricalpropertiesofwood. WPS713TropicalWoods.2(1-3).F,Alt.Yrs.Preq:WPS202.Structure, identification.properties.characteristicsanduseoftropicalwoods,especiallythoseused inplywoodandfurniture. WPS715SurfaceandColloidChemistryofPapermaking.3(3-0).S.Preq:CH 331orCH431.Thefundamentalprinciplesofsurfaceandcolloidchemistryimportantin papermakingandtheirapplicationtooptimizingwet-endprocesses.Electrokineticbasis offlocculation,retentionandotherwet-endphenomenaandthescienceofwet-end additives.



WPS721ChemistryofWoodPolysaccharides.3(3-0).F,Alt.Yrs.Preq:CH223 andWPS3320rBCH451.Fundamentalchemistryandphysicalchemistryof monosaccharidesandpolysaccharideswithemphasisonhemicelluloseandcellulose. Topicsincludingconstructionandconfiguration.stereochemistry.solutionproperties, molecularweightdeterminationandreactivity. WPS722ChemistryofLigninandExtractives.3(3—0).S,Alt.Yrs.The biosyntheticpathways,structureandreactivityofligninandwoodextractiveswith emphasisontopicsimportanttopulpingandconversiontousefulby-produets. WPS725PollutionAbatementinForestProductsIndustries.3(3—0).Preq.‘Grad. oradvancedundergradstandinginscienceorengineeringcurricula.Pollutionsources, in-plantcontrolandtreatmentofwaterandairpollutioninforestproductswith concentrationonthepulpandpaperindustry. WPS733AdvancedWoodAnatomy.3(1-6).S,Alt.Yrs.Preq:WPS202or ConsentofInstructor.Fundamentalwoodanatomyandcellwallultrastructure, Laboratorytechniquesforlightandelectronmicroscopicstudiesofwood. WPS740WoodComposites.3(30).S,Alt,Yrs.Preq.‘WPS441;grad.or advancedundergrad.standing.Coursedesignedtoacquaintadvancedundergraduateand graduatestudentswithrapidlyexpandingfieldofwoodcomposites.Presentationof productionprocessesforparticleboard,plywood,hardboard,fiberboard,andotherwood composites.Developmentofelastictheoryforthestiffness,strengthandbuckling resistanceofcomposites.Testproceduresfordeterminingmechanicalpropertiesand designproceduresforgluedlaminatedmembers,panelproducts,andbuilt—upmembers, including1—andbox-beams,stressed-skinpanelsandsandwichpanels,outlined. WPS750WastewaterTreatmentinthePaperIndustry.3(1—6).Preq.‘WPS725 orConsentofInstructor.Laboratorypracticeinpollutantcharacterizationandwastewater treatmentprocessesforthepaperindustry. WPS760AdvancedPulpandPaperProcessAnalysis.3(3-0).S.Preq:WPS215 and216.Designandanalysisofpulpandpapermillprocesses;processcontrol applicationsinpulping,chemicalrecovery,bleachingandpapermaking;principlesof pulpmillchemicalandenergyrecovery;andnewalkalinepulpingrecoverytechnology. WPS791DoctoralSeminar.[(1-0). WPS795AdvancedSpecialTopics. WPS801Seminar.[(1-0).F,S,Sum.
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WPS820SpecialProblems.ES.Preq‘Srorgradstanding.Assignedorselected problemsinthefieldofwood,paperandpulpscienceandtechnology. WPS825AdvancedWoodandPaperScienceProblems.I9.Preq,Grad standing.Selectedproblemsinthefieldofwoodandpaperscience. WPS885DoctoralSupervisedTeaching.13.FSSum,Preq:Doctoralstudent Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. WPS890DoctoralPreliminaryExamination.1—9.F,S,Sum.Preq.Doctoral student.Forstudentswhoarepreparingforandtakingwrittenand/ororalpreliminary exams. WPS891MethodsofResearchinWoodandPaperScience.Preq.Advanced undergradorgrad.standing.CreditsArrangedResearchprocedures.problemoutlines. presentationofresults:considerationofselectedstudiesbyforestresearchorganizations; sampleplottechniques. WPS893DoctoralSupervisedResearch.19.F,S,Sum,Preq'Doctoralstudent InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. WPS895DoctoralDissertationResearch.1—9,FS,Sum.Preq:Doctoralstudent. Dissertationresearch. WPS899DoctoralDissertationPreparation.1—3F,S,SumPreq.Doctoralstudent. Forstudentswhohavecompletedallcredithour,full-timeenrollment,preliminary examination,andresidencyrequirementsforthedoctoraldegree,andarewritingand defendingtheirdissertations. ZOOLOGY 20150AnimalDiversity.4(3-3).Classificationofanimals.macroevolution, systematics,andphylogeny,includingrelationshiptootherkingdoms.Patternsof diversificationsinbodydesignandrelationshipbetweenbodydesignandenvironment. withemphasisoninvertebrateanimals.Studyselectedanimalassemblages. 20160IntroductiontoCellularandDevelopmentalZoology..Basic conceptsandprinciplesofcellularanddevelopmentalzoologywithemphasisonthe physicalbasisoflife,thecellasthefundamentalunitoflifeandthemechanisms involvedinthedevelopmentofmulticellularanimals.



Z0212BasicHumanAnatomyandPhysiology.4(3—3).Preq.’BIO125orBIO 183orZO150or20160.Majoremphasisonstructureandfunctionofthemuscular, skeletal,circulatoryandnervoussystemsofhumans. 20(MEA)220MarineBiology.3(3-0).Preq:MEA200orBIO12.).Introduction tomarineplantsandanimals.theiradaptationstolifeintheseaandecological interactionsinselectedmarineenvironments(e.g.coralreefs.deepsea.saltmarshes). Interactionsofmanwiththesea:foodfromtheseas.biologyofdiving.Optionaltrip. Z0(FOR,FW)221ConservationofNaturalResources.3(30).Importanceof naturalresourcesandtheirroleinhumanenvironment.Physical,biologicaland ecologicalprinciplesunderlyingsustainabilityofnaturalresourceswithattentionto consequencesofhumanimpactswhilemeetingsocietyneeds. Z0250AnimalAnatomyandPhysiology.4(3-3).Preq;20150and(20160or BIO125orBIO183).Rolesofphysicallaws,enviommentalchallenges,and evolutionaryhistoryinshapinganimalstructureandfunction.Selectedexamplesfrom invertebratesandvertebrates.Laboratoryinanatomyandphysiology,hypothesis generationandtesting,anddataanalysisandpresentation. Z0260Evolution,Behavior,andEcology.4(3-3).Preq.‘ZO150forZoology majors;BIO125orequivalentfornon-majors.Principlesofevolution,animalbehavior, andecology.Mechanismsofmicroevolutionandspeciation.modes,andvariationin animalbehavior,andpopulation,community,andecosystemlevelprocesses. Methodologyandlogicofevolution,behavior,andecologyandapplicationsto conservationandmanagementissues. 20295SpecialTopicsinZoology.Preq:BIO125orBIO183or20150orZ0 160.ExperimentalofferingsinZoology. 20315GeneralParasitology.3(2-3).Preq:20150orZ0160orBIO125orBIO 183Generalprinciplesofparasiticsymbiosis.Emphasisonlifecycles,epidemiology, andpathologyofmajorparasitesofhumansanddomesticanimals. 20(FW)353WildlifeManagement.3(3-0)Preq.Z0150Historical developmentofWildlifeManagementfromanecdotal.observationalpracticestomodern, scientificapproachesusedaroundtheworld.Principlesofpopulationanal),sis. management.protectionandconservationofanimals.particularlythoseofconservation, aesthetic.sportorfoodvaluesinurbanruralandwildemessareas.Ethicsofhuntingand trapping.Contradictoryobjectiveschallengingmodernwildlifemanagers. Z0361PrinciplesofEmbryonicDevelopment.3(3-0).Preq:ZO131)orZ0[60 orBIO125orBIO183Anintegratedstud)ofdescriptiveandexperimental embryologyDevelopmentofbothimertebratesandterminatesatIe\elsoforganization frommolecular{0organisrnai
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20370DevelopmentalAnatomyandHistologyoftheVertebratesI.3(3-0). Preq.‘ZO130orZO160orBIO125orBIO183.Coreq:20375.Anintegratedstudy ontheembryonicdevelopment,grossanatomy,microanatomy,andphylogenyof vertebrateorgansystems;surfaceandconnectivetissues,theskeleton,andthemuscular system. Z0371DevelopmentalAnatomyandHistologyoftheVertebratesII.3(3-0). Preq:2070.Coreq:2076.Anintegratedstudyontheembryonicdevelopment,gross anatomy,microanatomy.andphylogenyofvertebrateorgansystems;thecirculatory, respiratory,digestive.urogenital.endocrine.andnervoussystems. ZO375DevelopmentalAnatomyandHistologyLaboratory1.2(0-6).Preq:20 130or20160orB10125orB10183.Coreq:20370.Vertebrateorgansystems utilizingdissectionsofpreservedspecimensandmicroscopicexaminationofembryos andtissuepreparations;earlyembryonicdevelopment,surfaceandconnectivetissues,the skeleton.andmuscularsystem. Z0376DevelopmentalAnatomyandHistologyLaboratory11.2(0-6).Preq:20 370andZO375.Coreq:20371.Vertebrateorgansystemsutilizingdissectionsof preservedspecimensandmicroscopicexaminationofembryosandtissuepreparations; lateembryonicdevelopmentandthecirculatory,respiratory,digestive,urogenital, endocrine.andnervoussystems. 20402InvertebrateZoology.2(2-0).Preq:20150.EvenYrs.Surveyof invertebratephyla,excludingtheProtista,emphasizingtheirfunctionalbiology. 20403InvertebrateZoologyLaboratory.2(0-6).Preq:150.EvenYrs. Examinationoflivingandpreservedinvertebratestostudytheirdistinguishing characteristicsandtoobserveanatomicalmodificationsforfunction. Z0410IntroductiontoAnimalBehavior.3(3-0).Preq:20250or20360or ConsentofInstructor.Studiesofanimalbehaviorinvertebratesandinvertebrates includingphysiologicalmechanismsandadaptivesignificance. 20(BO)414CellBiology.3(3—0)Freq:Z01600rZ0250orB10125orBIO 183Thechemicalandphysicalbasesofcellularstructureandfunctionwithemphasison methodsandinterpretations. 2.0419Limnology.4(3-3).Freq:BO360orZO260.CreditinbothZ0419and Z03/9isnotallowed.Structureandfunctionoflakesandponds,includingphysical. chemicalandbiologicalcontrolsofproductivityandspeciescompositionofaquatic plantsandanimals,andeffectsofpollutiononwaterquality.Onelocalweekendfieldtrip isrequired.



Z0(FW)420IntroductiontoFisheriesScience.3(3-0).F.Preq:ZO150.Coreq: Z0260orBO360.Roleoffishinaquaticecosystems,fishbiology,fishecology. fisheriesmanagementandconservation.Emphasisonaquaticecosystemsandfoodwebs, lifehistoryandecologyofimportantsportandcommercialfishes,populationand communitydynamics,andtheoryandpracticeoffisheriesmanagementandconservation. Casestudiesfromfreshwater,esuarineandmarinesystems. Z0421PrinciplesofPhysiology.3(3—0).Preq:CH223andZ0250or equivalentAcomprehensivesurveyoftheprocessesinvolvedinthefunctionof specializedcells.tissuesandorgansystems.Emphasisonbasicconceptswithorientation towardmammalianandhumansystems Z0422BiologicalClocks.3(3-0).Preq:ZO250orequivalentorConsentof Instructor.Coreq.‘CreditinbothZO422andZ0522isnotallowedTheanatomy, physiology,anddevelopmentofbiologicalclocksinavarietyoforganisms,including humans. Z0423IntroductiontoFisheriesSciencesLaboratory.[(0-3).F.Coreq'FW (20)420.Generalanatomyandidentificationofcommonfreshwater.estuarineand marinefish.functionalmorphology,ageandgrowthanalyses,fishhealthanddiets. Computeranalysesofbioenergeticandpopulationdynamics. ZO(ENT)425GeneralEntomology.3(2-3).Preq.’ZO150orequivalent. Exploresthescienceofentomologybyfocusingonthebasicprinciplesofsystematics. morphology,physiology,development,behavior,ecology,andcontrolofinsects.Field tripsprovideopportunitiestocollectinsectsandstudytheiradaptationstoawidevariety ofnaturalenvironments. ZO(FW)430FisheriesandWildlifeAdministration.3(3-0).Preq:PS201,PS 202;FW(Z0)420,FW(Z0)353.Describesandcomparestheadministrativestructures andprogramsoffederalandstatefishandwildlifeagenciesanddevelopsan understandingofthebasisonwhichtheseagenciesfunction.Evaluatesthe interrelationshipsthatfisheries-wildlifeprofessionals,specialinterestgroups,public agenciesandlegislativebodiesplayinresourcemanagementprograms. 20441BiologyofFishes.3(3-0).Preq:B0360orZO260.Behavior,evolution. physiologyandecologyoffishes,emphasizingtheiradaptationsforlifeinstreams,lakes, andoceans. Z0442BiologyofFishesLaboratory.1(0-3).Preq:BO360orZ0260.Coreq: Z044].Fieldandlaboratoryexerciseswiththecommonfishspeciesandcommunitiesof NorthCarolina.Fieldtripstolocalstreamsandlakesplusweekendtripstocoastal, estuarine,andmountainhabitats.
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ZO450EvolutionaryBiology.3(30)Preq'2020),ZO208.GA'41] recommended.Principlesandpatternsoforganicevolution.Originoflife.patternsof geneticvariabilitywithinpopulations;adaptations,naturalselection.andtheformationof species.Thelivingworldasanhistoricalprocessgovernedbydiverseprinciplesof organization. Z0460AquaticNaturalHistoryLaboratory.2(0—4).Preq.‘BO3600rZO260. Fieldandlaboratorystudyoftaxonomyandenvironmentaladaptationsoffreshwater protists,plants,andanimals.Ecologyofprinciplefreshwaterecosystems.effectsof pollution,andexamplesofconservation.Establishmentoffreshwateraquariumwithlocal organisms.Weekendfieldtripsrequired lo480LaboratoryTechniquesinCellularBiology.3(16)Preq.’Z0[60orBIO 125orBIO183andCH223.Selectedlaboratorytechniquesinmodernbiological researchincludingirnrnunochemistry,animalcellculture,lightmicroscopy,anddetection andisolationofrecombinantproteins. 20492ExternalLearningExperience.1-6Preq:Sophomorestanding.Alearning experienceinagricultureandlifescienceswithinanacademicframeworkthatutilizes facilitiesandresourceswhichareexternaltothecampus.Contactandarrangementswith prospectiveemployersmustbeinitiatedbystudentandapprovedbyafacultyadviser.the prospectiveemployerandthedepartmentalteachingcoordinatorpriortotheexperience. ZO493SpecialProblems/ResearchExploration.16.Preq:Sophomorestanding Alearningexperienceinagricultureandlifescienceswithinanacademicframeworkthat utilizescampusfacilitiesandresources.Contactandarrangementswithprospective employersmustbeinitiatedbystudentandapprovedbyafacultyadviser.theprospective employer,thedepartmentalteachingcoordinatorpriortotheexperience. Z0495SpecialTopicsinZoology.1—3.Offeredasneededfordevelopmentofnew coursesinvariousareasofzoology. 20501Ornithology.3(2—3).S.Preq.‘ZO150orZO250;B0360or20260.The biologyofbirds,includingevolution,functionalmorphology.physiology.ecologyand behavior.Fieldandmuseumlaboratoriesemphasizeparticularaspectsofmorphology, ecologyandbehavior,aswellastaxonomyandidentification.Onecoastalweekendfield triprequired. Z0(PHY)503GeneralPhysiologyI..F.Preq:Sr.orgrad.standing;the followingcoursesarerecommended."Z0421orequivalent,BCH451orequivalent,ayr. ofphysics.Discussionofgeneralprinciplesofhomeostasis,emphasizingimportanceof integrativeaction.Followingsystemsstudied:muscular,cardiovascularandnervous systems.



ZO(PHY)504GeneralPhysiologyII.3(3-0).S.Preq:PHY(20)503.Discussion ofgeneralprinciplesofhomeostasis.emphasizingimportanceofintegrativeaction. Followingsystemsstudied:alimentary.renal,respiratoryandendocrinesystems. Z0(ENT)509EcologyofStreamInvertebrates.4(2-6),SOddYrs.Preq.’20 150or20402,BO360orZO260.Introductiontostreamecologyandanalysisof animalcommunities.Lecturescovercommunitystructureandfunction.lifehistoriesof dominantanimals,samplingdesignandtechniquesandresponsestopollution. Laboratoryexercisesincludefieldcollections,identificationofanimalsandquantitative researchtechniques.Apersonalcollectionofanimalsandaweekendfieldtripto mountainstreamsrequired. 20512AnimalSymbiosis.3(3—0).SOddYrs.Preq.‘12hrs.ofbiolog/and20. Symbioticassociationsofanimalsincludingmutualism.commensalismandparasitism. Themorphological.physiological,behavioralandecologicaladaptationsofsymbionts andthecomplexinteractionsbetweenpartnerspecies. 20(PHY)513ComparativePhysiology.3(3-0).FOddYrs.Preq.’ZO421or ConsentofInstructor.Comparativestudyoftheorgansystemsofvertebratesand physiologicalprocessesinvolvedinmaintaininghomeostaticstate.Variouscompensatorymechanismsemployedduringenvironmentalstressincluded. ZO(FW)515FishPhysiology.3(2-3).FOddYrs.Preq:GN411,20420,421, 441.Thebiologyoffishes:physiology,anatomy,endocrinology,behaviorandgenetics. Designedespeciallyforgraduatestudentsinfisheries.Severaltripstoresearch laboratoriestaken. ZO519Limnology.4(3-3).F.Preq:Grad.standingandConsentofInstructor. Creditinboth20419and20519isnotallowedStructureandfunctionoflakesand ponds,includingphysical,chemicalandbiologicalcontrolsofproductivityandspecies compositionofaquaticplantsandanimalsandeffectsofpollutiononwaterquality.One localweekendfieldtriprequired. Z0522BiologicalClocks.3(3-0).S.Preq:GradstandingorConsentofInstructor.Theanatomy,physiologyanddevelopmentofbiologicalclocksinavarietyof organisms,includinghumans.Requiredreadingsinprimaryliterature. ZO(PHY,PO)524ComparativeEndocrinology.4(3-3).S.Preq:Z042]or equivalent.Basicconceptsofendocrinology,includingfunctionsofmajorendocrine glandsinvolvedinprocessesofgrowth,metabolismandreproduction. 20542Herpetology.3(2-3).SEvenYrs.Preq:Z0250and20421.Thebiologyoftheamphibiansandreptiles:systematics,lifehistory,anatomy,behavior,physiology andecology.
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ZO544Mammalogy.4(3-3).F.Preq:20250.Thebiologyofmammals: evolution,functionalmorphology,reproduction,behavior,ecology,populationbiology,classificationandidentification.Oneweekendfieldtripplanned. 20(MEA)550PrinciplesofBiologicalOceanography.3(3-0).S.BiologicalproductivityandtrophicrelationshipsinPlankton.NektonandBenthos;communityecologyofselectedhabitats(estuaries,intertidalzones,coralreefs,deepsea)and adaptationoforganismstomarineenviromnent. 20(FW)553PrinciplesofWildlifeScience.3(2-3).FPreq:BO360or20260.Theprinciplesofwildlifemanagementandtheirapplicationstudiedinthelaboratoryandinthefield. ZO(FW)554WildlifeFieldStudies.3(2-3).S.Oddyrs.Preq.‘20553,ST311,-ConsentofInstructor.Fieldapplicationofmethodsforstudyingvertebratewildlife populations;samplingmethods,datagathering,analysisandinterpretationofresults practiced.Participationinfieldlaboratoriesandoneortwoweekendfieldtripsrequired. Z0(MB)555Protozoology.4(2-6).SOddYrs.Preq:ConsentofInstructor.The biologyoftheProtozoa:lecturesincludingmorphology,physiology,ecology,genetics,reproduction,evolution,systematicsandlife-cyclesofbothfree-livingandparasitictaxa;laboratorystressingrecognitionofselectedformsanddemonstratetechniquesusedto preparespecimensformicroscopicexamination. 20581Helminthology.4(2-4).FOddYrs.Preq:20250,ZO315orequivalent.Themorphology,biologyandcontrolofparasitichelminths. ZO(ENT)582MedicalandVeterinaryEntomology.3(2-3).S,Alt.Yrs.Preq:ENT425and20315orequivalent.Themorphology,taxonomy,biologyandcontrolof thearthropodparasitesanddiseasevectorsofmanandanimals.Theecologyand behaviorofvectorsinrelationtodiseasetransmissionandcontrol. 20(FW)586AquacultureI.1(3~0).FEvenYrs.Preq.‘BO360or20260,sr.or gradstanding.Biologicalandgeneralprinciplesofaquaculture.Emphasisonthepresentstatusofaquaculture,speciesinvolved,techniquesemployed,andproblemsencountered. Discussionofrecentadvancesinresearchanddevelopmentandidentificationofareasof futureresearchanddevelopment. 20(FW)587AquacultureILaboratory.[(0-3).F,EvenYrs.Preq:BO360or Z0260,sr.orgradstanding.Coreq:20586.Methodsandtechniquesofcultivatingaquaticorganisms.Fieldtripsandreportsonlocalhatcheriesandfacilitiesrequired.(Threetofourovernightfieldtripstakenonweekdaystocoastalareas,statehatcheries,andprivatehatcheries;studentsresponsibleforsharedroomcostsandtheirmeals.Four fieldtripsalsotakenonlaboratorydaywithindrivingrangeofRaleigh.).



Z0601Seminar.1(10).F,S.Sum.Thepresentationanddefenseoforiginal researchandcurrentliterature. ZO(ANS,CBS,PHY)602SeminarinBiologyofReproduction.2(2—0).S.Preq' ANS(FHY)7020rConsentofInstructor.Currenttopicsinanimalreproductionpresented byreproductivephysiologistsfromvariousResearchTriangleinstitutions.Student presentationsofresearchprojectsorlibraryprojectsinareaofanimalreproduction. lo603AquaticEcologySeminar.13.F.S.Freq:Grad,PBSorsr.standing;one courseinaquatic,marineorfisheriesareas.Presentationsanddiscussionsofrecent researchandtopicalissuesinaquaticandmarinesciences.Eachstudentenrolledfor creditmustmakeatleastonepresentation. ZO(MEA)624TopicalProblems.1-3.F,S.Freq:ConsentofInstructor. Organized,formallecturesanddiscussionofaspecialtopic. lo631SpecialTopics.1—6.F.S.Sum.Freq:TwelvehoursZ0.Consentof Instructor.Adirectedindividualinvestigationofaparticularprobleminzoology. accompaniedbyareviewofthepertinentliterature.Amaximumofthreehoursallowed towardmaster'sdegree. Z0685Master'sSupervisedTeaching.1-3.F,S,Sum.Freq:Master’sstudents. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanning fortheteachingassignment,observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. 20690Seminar.F,S,Sum.Thepresentationanddefenseoforiginalresearchand currentliterature. Z0693Master'sSupervisedResearch.1—9.RS.Freq:Master’sstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. Z0695 research.

Master'sThesisResearch.1-9.F',S.Preq:Master’sstudent.Thesis

20699ResearchInZoology.F,S,Sum.Freq:Twelvesemestercreditsin20and ConsentofInstructor.CreditsArranged. 20(ST)710SamplingAnimalPopulations.3(3-0).F,Alt.Yrs..Freq:ST512. Statisticalmethodsapplicabletosamplingofwildlifepopulations,includingcapture- recapture,removal,changeinratio,quadrantandlinetransectsampling.Emphasison modelassumptionsandstudydesign.
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ZO714AdvancedCellBiology.3(3-0).SEvenYrs..Freq:ZO(BO)414or equivalent.Thecurrentproblemsofcellbiologyincludingtheproblemsofmolecular organizationandfunctionsofmembrane5)stems.subcellularorganellesandspecialized cells. ZO718CommunityEcology.3(30)S.OddYrsFreq.BO360or20260 BO(ZO)760orequivalent;80(ZO)365orequivalentAnimalcommunitystructureand function.Effectsofcompetition.predation.coevolutionanddisturbanceoncommunity composition.Emphasisonecologicalandevolutionarycontroversiesfromempiricaland theoreticalapproaches. 20721FisheryScience.3(2~3).FEvenYrs.Freq.ST51120420.acoursein calculusAnanalysisoffisheryresearchmethods.Populationenumerationanddynamics. Therelationshipbetweenfluctuationsinnaturalpopulationsandenvironmentalfactors. ZO726QuantitativeFisheriesManagement.3(2—3)F.EvenYrsFreq.ST30] and20420orequivalentCurrentmethodsforassessmentandmanagementofexploited fishpopulations,includingsamplingmethods.dataanalysisandmodeling.Arequired researchpaperorproject. Z0(GN)740EvolutionaryGenetics.3(30).F.Altyr(even)Freq.GN"03or ConsentofInstructor.Geneticbasisofevolution.Molecularevolution.molecular populationgenetics,evolutionarygeneticsofquantitativecharactersandthegeneticsof speciation.Criticalreadingoforiginalresearchpublicationsandstudentseminars. ZO(MEA)750MarineBenthicEcology.3(3-0).S.AltYrs.Marinebenthic systemsindeepseaandinshallowwaters,focusinguponabioticandbioticprocesses regulatingdensity,diversityandtaxonomicandfunctionalcomposition.Discussionsof benthic—pelagiccoupling,predation,interspecificcompetition.biogeography,sampling problems,evolutionarytrends,trophicstructureandcommunityorganization. 20(MEA)754AdvancesinMarineCommunityEcology.3(3-0).SAltYrs. Currentresearchandbiologicalandphysicalprocessesstructuringshallowanddeep waterbenthiccommunities.Recentresearchoncompetition,predation.disturbance, succession,animal-sediment—flowinteractions,lifehistorytacticsandexperimental designinmarinebenthicbiology.Studentdiscussionofcurrentissuesandcritiqueof recentpapers. ZO(MEA)756EcologyofFishes.3(3-0).F,OddYrs.Physiologicalecologyof fishesemphasizingenergetics,productionandadaptationstoaquaticmediums. Ecologicalclassificationoffishesandtheoryofresourcepartitioninginfreshwater. estuarineandmarinerealms.



20(BO)760PrinciplesofEcology.4(3-3).F.Preq.‘Threesemestersofcollege— levelbiologycourses.Aconsiderationofprinciplesofecologyatgraduatelevel.Eachof themajorsubjectareasofecologydevelopedinsufficientdepthtoprovideafactualand philosophicalframeworkfortheunderstandingofecology. Z0(BO)770AdvancedTopicsinEcologyI.3(3-0).S.Developmentofsubject matterinmajorfieldsofecologythroughseminarsandlecturesandprinciplesillustrated bylaboratoryexercisesandfieldtrips.Microenvironment.populationbiology, communityecology,ecosystemsandnutrientcycling. Z0784AdvancedTopicsintheStudyofMammals.3(2-3).S,EvenYrs..Preq.‘ 20544.Currenttopicsinthestudyofmammalswithconcentrationeachyearona differenttopic,suchascommunityecology.populationbiology,evolutionorfunctional morphology.Studentresearchprojectsrequired. Z0789AdvancedLimnology.3(3-0).SEvenYrs.Preq:ZO419.Recenttopicsin limnologiealresearch.Lecturesanddiscussiondrawfromjournalarticlesonphysical, chemicalandbiologicalaspects.includingnutrientcontrolofproductivity.predator controlofcommunitystructureanddeterminantsofwaterquality.Aresearchpaperor projectrequired. 20790SpecialTopics. 20791TopicsinAnimalBehavior.3(3—0).F,EvenYrs.Preq.‘Grad.standing. Intensiveexaminationofselectedaspectsofanimalbehaviorandtheirrelationshipto physiology.ecologyandotherbiologicalfields.Mayberepeatedforcreditwhentopic changes. ZO(ANS,CBS,PHY)802SeminarinBiologyOfReproduction.2(20)S Preq,ANS(PHY)"02orConsentofInstructor.Currenttopicsinanimalreproduction presentedbyreproductivephysiologistsfromvariousResearchTriangleinstitutions. Studentpresentationsofresearchprojectsorlibraryprojectsinareaofanimal reproduction. Z0804SeminarinEvolutionaryBiology.FSSumCreditr.-trrungul.Seminar exploringcurrentconceptsandissuesinexolutionaryaspectsofanimalbeha\ior.ecology andpopulationbiology.Topicvaries.mayberepeatedforcredit\\hentopicchanges. Formatmaybereadinganddiscussingimportantnewbooks.currentjournalarticlesor classicpapersIntendedprimarilyasforumforinteractionofstudentsinthisareaot zoologybutopentoothers. 20824TopicalProblems.1iF,SPreqConsentof‘lnstruttorOrganized. formallecturesanddiscu5sionot‘aspecialtopic.

lo829SpecialTopics.F,S.Preq:TwelvehoursZO,ConsentofInstructor.A directedindividualinvestigationofaparticularprobleminzoology,accompaniedbya reviewofthepertinentliterature.Amaximumofthreehoursallowedtowardmaster's degree. Z0831SpecialTopics.1-6.F,S.Preq:Twelvehours20,ConsentofInstructor.A directedindividualinvestigationofaparticularprobleminzoology,accompaniedbya reviewofthepertinentliterature.Amaximumofthreehoursallowedtowardmaster's degree. Z0885DoctoralSupervisedTeaching.1—3.F,S,Sum.Preq:Doctoralstudent. Teachingexperienceunderthementorshipoffacultywhoassistthestudentinplanningfortheteachingassignment.observeandprovidefeedbacktothestudentduringthe teachingassignment,andevaluatethestudentuponcompletionoftheassignment. ZO890DoctoralPreliminaryExamination.1-9.F,S,Sum.Preq:Doctoral student.Forstudentwhoarepreparingforandtakingwrittenand/ororalpreliminary exams. Z0893DoctoralSupervisedResearch.1-9.F,S,Sum.Preq.‘Doctoralstudent. InstructioninresearchandresearchunderthementorshipofamemberoftheGraduate Faculty. Z0895DoctoralDissertationResearch.1-9.F,S,Sum.Preq.‘Doctoralstudent. Dissertationresearch Z0899DoctoralDissertationPreparation.13.F,S,Sum.Preq.‘Doctoralstudent. Forstudentswhohavecompletedallcredithour,full-timeenrollment,preliminaryexamination,andresidencyrequirementsforthedoctoraldegree,andarewritingand defendingtheirdissertations.
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