Special Education
Program Area

SPECIAL EDUCATION

SPE 311 Orlentation to Education of Ex-
ceptional Children. 3 F S SS

Inc udes g fted, m dy hand capped, severe y
hand capped and the b ngua mutcutura
exceptional chid General stud es* SB

312 Mental Retardation. 3 F 5,88
Character st cs and assessment specif ¢ to
mentat retardat on Term no ogy, deve op
mant, educat ona programm ng, and thera
peut c procedures w  be emphas zed. Pre
requste SPE 311

314 Introduction to Bilingual Multicutturat

Speclal Education, {3} F S 8S

Theoret ca background and practca app ca

ton of general ssues regard ng the educat on
of b’ ngual/mu teutura handicapped ch’ dren
Prerequisite. SPE 311

336 Behavioral and Emotional Problems in
Children. (3) F S, S8

Character'st ¢s and assessment spectcto
smotana y and behav ora y d sturbed chl
dren Term no ogy, development, and educa
tona programm ng emphas zed Prerequ'site
SPE 311.

361 Introduction to Learning Disabilities.
(3)F. 5 88

Character stics and assessment specfc to
learring disab 1tes Term noogy, develop
ment, and educatiena programm ng empha
szed Prerequste SPE 311

411 Parent Involvement and Regulatory
Issues. 3)F S

Emphasis on parent and schocl re atons
through effect ve commun cat on and state
and federal regu at'ons impacting serv ces for
the hand capped Prerequisites SPE 311
majers ony

412 Evaluating Exceptional Children. (3 F,
S

Normat ve and cr ter on referenced d agnostc
techn ques, nclud ng formative evauaton
Emphasis upon app cation Da y practcum
raquired Prerequ'stes EDP 301 302, EED
404: SPE 311. Corequ stes: ECD 402 RDG
401, 402, SPE 413, 496

413 Methods in Language, Reading, and
Arithmetic for Exceptional Children. (3) F
s

Methods lechniques, and matena s for use n
prescnpiive teach ng Da’y practicum re
qured Corequstes SPE 412 486

414 Methods and Strategles in Behavior
Management. 3)F, S

The organ zat on and de very of nstruction
ne uding format ve evaluation techn ques.
Techn ques of behav or management Daly
practcum requred Prerequstes RDG 401,
402, SPE 412, 413 Cofequ s tes: SPE 415,
496.

415 Social Behavior Problems of Excep-
tional Chitdren. (3 F, S

Anaysis and intervent on nto soc a behav or
problems of except ona popu ations Dary
pract cum requ red Prerequ stes' RDG 401
402, SPE 412, 413 Corequ s tes SPE 414,
496
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455 Early Childhood and the Handicapped.
@F

Eary ch dhood educaton as t app es to the
hand capped ch d.

478 Student Teaching in Special
Education. {3 15)F, S

‘Y grade ony. Prerequ s tes® approval of spe
ca educat on program ceord nator; comp e

1on of spec fied prerequ s tes n spec al edu

cat on.

496 Fleld Experience. (O} F 8

App cation of course cordent in a spec al edu-

calon settng Emphas s on observation pup |
management, p ann ng and de ver ng instruc
ton, and assessment Corequis tes. SPE 411
or413 412 414 415

511 The Exceptional Child. (3 F, S, S5
Educatona needs of except onal ch dren and
adulls. Not recommended for students who
have completed SPE 3113

512 Individuals with Mental Retardation. (3)
F 85

Etoogy, dagnoss and management of nd
vidua s w th mental retardat on Current trends
n preventon programming, and teacher
preparat on Not recommended for students
who have comp eted SPE 312

513 Teaching Students with Mental Retar-
dation. (3) N

Spec f'c mathods materas and curncuum
for students w th m |d or moderate retardat on.
Prerequ site SPE 312 or 512.

514 Bilingual Multicultural Aspects ot Spe-
cial Education. (3} 5

Theor es and ssues re ated to the education
of bingua and cutura y diverse exceptona
chidren

515 Methods for the Remediation of Learn-
ing Problems of Exceptional Children. (3)
S 88

Methods ard mater a s for remed:at ng the
bas ¢ acadermc prob ems of exceptona chl
dren. Prerequ s tes SPE 511; a methods
course n the teach ng of read ng and mathe
mat ¢s.

522 Academic Assessment of Exceptional
Children. (3 F

Normative and cntanon referenced assess
mant of earning problems n exceptional ch
dren Formafive eva uat on ‘ncluded. Prac

t cum requ red. Lecturs, pract cum Prerequ -
stes: SPE 311 or 511 elementary methods
COourses; program approva

523 Prescriptive Teaching with Exceptional
Children. 3 F

Language reading, and arthmet ¢ methods
techniques, and mater a s used n ndiv dual
1zed instruct on Pract cum requed Lecture,
practcum Prerequ sites e ementary methods
courses SPE 311 (or 511), 522 (or concurrent
and program approva )

524 Effective Classroom Behavior Manage-
ment. {3} 5

Organ zat on and de very of mstructon nc ud
ng format ve evaluaton and techn ques of
academ c bahav or management for excep

t onal chi dren. Practcum required Lecture
pract cum. Prerequisites SPE 311 {or 511),
522, 523 and program approval.

531 Behavior Management Approaches
with Exceptional Chiidren. (3) F 58
Behav or management appraaches for class
room behawvior of except ona ch dren. Pre
requ s te SPE 511 or equ valent.

§36 Characteristics of Children with Be-
havioral Disorders. (3) F, S8

Vanab es contribut ng 1o behav or patterns of
behav ora y d sordered ch dren.

535 Methods of Teaching Students with
Behavioral Disorders. (3} N

Devetopment of methods for manag ng the
academic and soc al behav or of behav oraly
disordered ch dren and youth n educat onal
seft ngs. Prerequ’s te SPE 336 or 536.

551 Teaching Young Children with Special
Needs. (3) S

Methods, materas and curr cuum for pre-
schoo and pnmary aged chidren wth speca
needs Prerequ stes' SPE 455 and 511 or
equ vaents

552 Management of Individuals with Se-
vere Handicaps. (3} S

Instruct on and management of schoo aged
and adult indmduals w th severe, physical, or
mu t ple hand caps. Prerequisites SPE 511 or
equ valent; nstructor approva

553 Developmental Functionai Assess-
ment. (3) F

Teacher focused deve opmenta funct onal
assessment of preschoo and severely, phys
caly and mutpy handicapped ndvduals
Fie d exper ence required Prerequisites. SPE
511 and 512 and 574 orequ vaents

554 The Parent’School Partnership. (3) §
Inc udes know edge and procedures for n-

vp vement and traimng of parents and car

eg vers of preschoo and severe y hand -
capped ndvduas. F eld exper ence required.
Prerequ s tes: SPE 455 and 511 orsquiva
fents.

561 Characteristics Diagnosls of Learning
Disabilities. 3) F, §S

Theor es e ated to earn ng d sabi tes, ncud-
ng dentif cat on and character stics

562 Methods of Teaching Students with
Learntng Disabillities. (3} N

Var ous methods and ntervent on strategies
for remed at ng learn ng d sab it es of children
and youth, Prerequ s te: SPE 361 or 561.

574 Educational Evaluation of Exceptlonal
Children. 3) F, S8

Des gn and stalist ca considerations of nor
mative and cnterson referenced tests. Co lec-
ton, recording and analys s of data from for-
mative evaluation, Prerequisites' SPE 511 or
equvaent amethads course n the teach ng
of reading and mathemat cs.

575 Current Issues in the Education of Ex-
ceptional Children. (3} F 58

Mainstream ng, noncategoneal, financ ng,
legal d agnostic, labe ng eg s atve, and
other crticat and controvers al ssues related
1o the education of except onal ch Idren.

577 Mainstreaming Methods. (3} S
Successfu mainstream ng methods pract ca
prob em solving sess'ons re ated to teacher's
classroom needs, and nd v dual contracts
focusing on ma'nstream ng 15sues are ad
dressed. Genera educators encouraged.
578 Student Teaching in Speclal Educa-
tion. (3-15)F 8

" grade only Prerequ s tes comp etion of
spec fied courses approva by the speca
educat on program coord nator
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579 Supparted Employment for Individuals
with Severe Handicaps. (2} F

Emphasis on transition from school to inte-
grated community and work seftings for the
severely and profoundly handicappad. Prac-
ticum required. Lecture, practicum. Prerequi-
sites: SPE 552 and courses on severely
handicapped.

582 Classroom Research with Exceptional
Chitdren. (3) S

Introduction to interpreting research. Specitic
research technigues with primary emphasis
on classroom research, including applied be-
havior analysis.

585 Creativity: Research and Development.
s

Nature of creativity explared in terms of philo-
sophical underpinnings, empirical evidence,
human development, self-actualizaticn, and
the ecology surrounding the creative event.

586 Advising the Gifted Child. (3) A

Focus on educational planning and guidance,

social and emational development, and family
problem solving regarding needs of gifted chil-
dren.

587 Controversies in Educating the Gifted.
(IF

In-depth analysis of major controversies in
educating the gifted, including nature/nunure,
the rote of mental tests, and sex differences.
588 The Gifted Child. (3) F, S8

Gifted children's characteristics, identification,
needs, school and home envirenments, defini-
tions, and misunderstandings. Research by
Pressey, Stanley, Terman, and others.

5§89 Methods in Teaching the Gifted. (3) S,
85

Methods in teaching elementary and secon-
dary school gifted children, including individu-
alized and computer-assisted instruction,
team teaching. Prerequisita; SPE 588.

774 Characleristics and Causation of
Exceptionality. (3} F

in-depth analysis of literature pertaining to
causes of exceptionality and learning. educa-
tional, personal-social, and cognitive charac-
teristics. Lecture, discussion.

775 Evaluation and Intervention In Special
Education. (3) 5

in-depth analysis of research and literature on
evaluation procedures and intervention ap-
proaches for excepticnal individuals at ali age
levels. Lecture, discussion.

781 Research and Evaluation in Special
Education. (3} S

Issues and prablems in conducting research
and/or evaluaticn programs involving excep-
tional children.

Omnibus Courses: See page 40 for omnibus
coursas that may be offered.

Division of
Educational Leadership
and Policy Studies
Nicholas R. Appleton

Director
(ED 108) 602/965-6248

PROFESSORS
APPLETON, FENSKE, GLASS,
HUNNICUTT, JORDAN, METOS,
NORTON, RICHARDSON, SMITH,
R. STOUT, WEBB

ASSOCIATE PROFESSORS
BOGART, HARTWELL-HUNNICUTT,
LEVAN, NOLEY, PADILLA, RENDON,

WALKER, WILKINSON

ASSISTANT PROFESSORS
CASANOVA, KAZAL-THRESHER

PROFESSORS EMERITI
ASHE, BELCOK, BONTRAGER,
DEMEKE, DRAKE, HUFF, MENKE,
SHAFER, M. STOUT, WARREN,
WOCHNER, WOOTON

Program Areas

Educational Administration and
Supervision

Education Policy Studies

Higher Education

Degrees: M.A., M.Ed., Ed.S.* . Ed.D,,
Ph.D.

Programs of the Division of Educa-
tional Leadership and Policy Studies
are designed to develop leaders, re-
searchers, and policy analysts for ca-
reers in schools, colleges, and private
and govemment agencies. Graduates
are able to examine educational institu-
tions, theories, and practices within
broad economic, historical, political,
and social contexts in this country and
abroad.

Three basic emphases exist within
the division’s programs. One strand
focuses on the administration and poli-
cies of educational institutions and
practices from preschool through sec-
ondary education. The second strand
focuses on the administration and poli-
cies of postsecondary education. The
third strand emphasizes inquiry into the
processes by which educational policy
is formulated and evaluation of policy
decisions. Each strand brings together

* Applications are not being accepted for
the Educational Specialist program.

the methods and perspectives of the so-
cial sciences and the social and philo-
sophical foundations of education.
Faculty within the division are in-
volved in both empirical and theoretical
research. Qualitative and quantitative
methods are emploved. Students have
the opportunity 1o work on research
projects in the College of Education
and in school districts and educational
agencies throughout the countiry.

The division is a member of the Uni-
versity Council for Educational Ad-
ministration,

EDUCATIONAL ADMINISTRATION
AND SUPERVISION

EDA 501 Competency/Performance in Edu-
cational Administration, (6} F, 38

The nature of educational administration ang
the toncept of competency as it applies to
educational administration.

507 Computers in Educational Administra-
tion, (3) F, S

Survey of computer use and applications in
educational adminisiration. Lecture, lab.
Cross-listed as EMC 507.

510 Introduction to Organization and Ad-
midistration of American Public Schools.
{3)F. 8

Organizational sirusture and administration of
public education are explored through the ap-
plication of legal and ethical concepts and
relevant information of the social sciences.
Cross-listed as SPF 510.

511 School Law. (3) F, S, 58

Constitutional, statutory, and case law that
refates to all school personnel, pupils, the
school district, and other governmental units.
Contracts, dismissals. tenure, retirement, pupil
injuries, liability of personnel and district,
schoal district boundary changes, and bend-
ing.

521 Evaluation of Teaching Performance.
(3)F

In-depth aralysis of legal basis of 1eacher ap-
praisal, teacher campetency, measurement of
teacher performance, and application of per-
formance appraisal systems.

524 Theory and Application of Educational
Administration. (3) F, S5

History and development of public schoo! ad-
ministration in the United States; cusrent or-
ganizational patterns for public education at
local, intermediate, state, and national levels;
current theoretical positiens in educational
administration.

525 Human Relations and Societal Factors
In Educeation. {3) N

Interrelations between problems of educa-
tional administration and interdisciplinary so-
cial sciences. Communications skifls, morale,
authority, and perception. Concepts from po-
litical science, ecenornics, and social-psychol-
oy usetul to the administrator.

526 Instructional Supervision. (3) F, 3, 55
Administering curriculu improvement, in-
service education, evaluating, and improving
teaching competence; administrative instruc-
tional responsibilities.



527 Managerial Functions in Schoaol
Admimistration. (3 N

Re ates to the work of the centra d sir ¢t off ce
staff and the schoo! prncpa Use of human
rasources educationa pannng and organ
zat on and management of t me

538 Administration of the Community
School, 3} N

Ph osophy, h'story, organ zat on and opera
ton of the commun ty centered schoo . ntro
ductron of the commun ty educat on concept
nto a schoo system and making t opera
tona

544 Public School Finance, 3 F

Measures of abi ty efforts and educat ona
need cap tal out ay fund ng, tax revenues;
federal, state, and oca f nanc ng a ternat ves,
major ssues and trends n the { nanc ng of
pub c educaton.

548 Community Relations in Education. 3
N

Adm n strat ve factors of pr mary mportance in
deve op ng communty nvolvernent n pub ¢
schoos Emphas s on theory and sk i of
schoc system and nd vdua commun caton

555 Educational Facility Planning. 3) F
Schoo buid ng needs, educat ona plann ng
for facs tes, responsb tes of archtects du
t es of contractors, and equ pp ng and furn’sh
ing of schoof bu d ngs.

571 School Business Management. 3)F, S

Purchasing budget ng, account ng payro
management, audtng fnanca reportng,
nsurance and adm n strat on of nonteach ng
persenne and serv ces

573 School Personnel Administration, 3 S
Qrgan zat on for personne servces deve op
ment of po cy to govern se ecton or entat on,
p acement, remunerat on, transfers separa
tons, and deve opment of mera @ amoeng n
struct ona and non nstructiona personne

576 The School Principaish p. 3)F. S S8
Probem and aboratory approaches used to
prov de app wcat on of adm nstratve actvies
of e emantary and secondary schools

634 Instructional Leadership. 3 N

Curncu ar pract ces ang processes used by
instructona eaders who p an organ ze, and
coord nate the profess onalactvies nele
mentary and secondary schoo s Prerequ s te
EDA 526

675 Politics of Education. 3 $

Soca scence theery and research are used
to cons der the po 1cal context of educat ona
po cy mak ng

676 The School Superintendency. (3 S
Cntea exam nat'on of the schoo super nten
dency and the pr mary functions of this educa
tona postion. The dutes respensb tes,
activites and prob ems of the schoo supernin-
tendent are ncuded The ungque eadershp
ro e of the schoo super ntendent s exam ned.
Prerequisite. nstructor approva .

679 Adminlistration of Special Programs in
Education. 3 N

For personne adm n ster ng spec a educa
fionat serv ces, respons bt es of super nten
dents, principa s, suparv sors, and d rectors
{or spec al educaton student personna au
d ovisual, | brary sc ence, and others

711 Administrative Leadership. (3 F
Emphas s on research n eadershp app ca
t on of research f nd ngs to adm n strat ve and
superv sory funct ons in educat ona endeav

DIVISION OF EDUCATIONAL LEADERSHIF AND POLICY STUDIES 203

ors Prerequ stes 30 semester hours n edu
catona admn strat on adm ss'on to doctora
progsam

722 Administration of Instructional
Improvement. 3 S

Recent research re at ng to adm n strat ve and
superv sory respons b ties for the mprove
ment of the educat ona program Effect ve
processes by adm n strators superv sors,
consu tants and coord nators Prerequ s tes
30 semester hours n educatona adm n stra
ton; adm ss on to doctora! pragram

733 Administrative Management. (3) S
Recent research re ating to schoo manage
ment. Schoo fnance aw bu d ngs, franspor
taton food serv ces, and supp y manage
ment Prerequ stes 30 semester hours n
gducat ona adm n stratton; adm ss on to doc
fora pragram.

Omnibus Courses: See page 40 for omn bus
courses that may be offered

EDUCATIONAL POLICY STUDIES

SPF 111 Exploration of Education. 3)F, S
Educaton as an nstrument n the deve op
ment of the 'nd'vidua and socety and ssg
nfcance as an Amencan nst tution

301 Cutture and Schooling. 2)F, 5

For the profess ona teacher preparat on pro

gram an overy ew of the cutura socia, and

po tca m eus inwh ch forma schoo! ng

takes pace n the Unted States. For educa

t on majors enly

401 Theory and Practice in Education.
12FS

For the profess ona teacher preparat on pro

gram The ana ys's and :nterpretat on of ¢ ass

rcom behav or from perspectives denved from

ph osophy, soca sc ence, and law For edu

cat on majors ony

457 Third-World Women. (3} F

Ecenomc socopo tca and demegraphc

context for understand ng the roles of thrd

world women n heath fam y, work, educa

ton and communty Cross sted as FAS 494

NUR 457/WST 457 Prerequ ste 6 hours of

soc a scence credt or instructor approva .
Genera studies 5B, G

510 introduction te Organization and Ad-
ministration of American Public Schools.
3)F. 8

Organ zat ona structure and adm n stration of

pub ¢ educat on are exp ored through the ap-

plcaton of egal and eth ca concepts and

re evant niormat on of the soc a sc ences
Cross Istad as EDA 510,

511 Schoo!l and Society. 3 F 3, 8S
nterrelat onsh p of schoo and soc ety and the
roe of educaton nsoca change

515 Education of Women. 3 A

Anays’s of ro es and status of wamen, educa

tona practces and aternatves.

520 Cultural Pluralism and Education. 3) N
Phi osoph ¢ ana ysis of the concept of cu tural

pura smand ts socia mp catons for Amen
can educaton

533 Comparative Education in the Western
World. 3) F

Educat ona pract ces and trad tions in the
ead ng natons of Europe and the Sov et Un
cn

534 Education and Change: Developing
Nations. (3) S

Educat on as econom ¢ and soc opo tcal
change agent n Africa As a, the Mdd e East,
and Latin Amenca

543 Bilingual Education Models, (3) N

B ngua educat on programs :n other coun
tries; analys s of po tca socal, econom ¢
and educationa mpl ¢at ons, practice :n pan
nngb ngual educaton curncu a

544 Philosophical Foundations of Educa-
ton. 3 F

Thear es of educat on in anc ent, med eval,
and medern ¢ ass’'ca and contemporary ph
osaph es.

566 History of Education. {3) S

Deve opment of educational nsttut ons and
ideas n the Western Word, from anc ent

t mes to the 20th century

711 Social and Historical Foundations of
Education. 3 § 8§

Problems of Amer ¢an educat on and the r
soc ch stor ¢ca context

Omnibus Courses: See page 40 for omn bus
courses that may be offered.,

HIGHER EDUCATION

HED 510 Introduction to Higher Education,
3)F, 3

An overv ew of Amer can h gher educat on
includ ng ph osophca polteca andsoca
aspects

516 Management Concepts in Higher
Education. (1 N

ntroduct on to concepts of management the
ory and practce

533 The Community-Junior College. (3) F,
S

H story, funchions erganization, and current
ssues Meets Arzona commun ty co lege
course requirement for cert f cat on

611 Curriculum and Instruction. (3) S

Gurr cu um development nstruct onat organi-
zaton, and mprovement of instract on n

h gher educatton Prerequ site HED 510.

644 Higher Education Finance and Budget-
ing. (3) S

Financa pann ng and budget ng n h gher
educat on nstitubions issues re ated to financ
ing pubhc and private co leges and un'vers
tes. Prerequ ste HED 510.

648 Law of Higher Educatlon. (3) F

Anays s of egal ssues re ated 1o higher adu
cat’'on exam nat ¢n of key court decisions.
Prerequste HED 510

689 Administration. (3 F

Theory and pract ce of adm n stratton n h gher
education nst tut ons. Prerequ's te HED 510,
Omnibus Courses: See page 40 for omn bus
courses that may be offered.
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Division of Psychology
in Education
Andres Barona

Interim Director
(EDB 301) 602 965-3384

REGENTS’ PROFESSOR
KULHAVY

PROFESSORS
BERL MER, BERNSTEIN, BUBKE,
CAB ANCA, CLABORN GLASS
GR NDER HACKETT, HARRIS
HORAN, B. KERR N. KERR KRUS,
McWHIRTER, NELSEN, ROB NSON
SATTLER SMITH, SNYDER, STROM,
SULLIVAN VAN WAGENEN

ASSOCIATE PROFESSORS
ARCIN EGA, BARONA, BETZ,
BROWN, CHR STIANSEN, COHN,
CuUMM NGS, GROSS KINN ER
METHA, MOORE, SHELL

ASSISTANT PROFESSORS
KLEIN, SANTOS DE BARONA
SAVENYE

PROFESSORS EMERITI
BENED CT, BLACKHAM BLAESSER,
BOETTO, CHURCHILE, DAANE,
DAVIS, GAFFNEY GERLACH
GU NOUARD HELMSTADTER
K MLER, MAZEN MILLER MOULTON,
N CHOLS NOBLE, R CHARDSON,
STAFFORD VERG S, WRENN

Program Areas

Counseling Psychelogy

Counselor Education

Learming and Instructional Technology

Lifespan Development Psychology

Measurement, Statistics and
Methodological Studies

Scheol Psychology

Degrees: M.A.. M.C., M.Ed , Ed.D.,
Ph.D.

The facuity in the Division of Psy
chology in Education offer graduate
degrees in a number of program ma
Jors Master’s degrees are offered in
Counseling. Counselor Education, Edu
canonal Psychology, and Learnung and
Instrucnonal Technology. Doctoral
degrees are offered in the program ma
jors of Counselor Education (applica
tions for the doctorate in Counselor
Education are no longer being ac
cepted), Counse 1ng Psychology (a pro
gram accredited by the American Psy
chological Association), Educational
Psychology, and Learning and Instruc

tional Technology. In the Ph.D pro
gram m Educational Psychology, the
following concentrations are available:
school psychology {a program accred
nted by the American Psychological
Association), measurement, statistics,
and methodological studies; and life
span developmental psychology.

Students applying to the graduate
programs 1t Counseling Psychology or
Educational Psychology are required to
submut scores on the Graduate Record
Examination (GRE). The Miller
Analogies Test may be substituted for
the GRE m the concentrations of coun
selor educanon and educational tech
nology. All degree programs require
the successful completion of compre
hensive examinations.

Additional informantion on graduate
programs may be obtained directly
from the division office. Persons re
questing information should specify the
program of interest.

COUNSELING PSYCHOLOGY

CPY 613 Child Counseling. 3 N

App cat'ens of counse ng theory n work ng
wth ch dren nc ncs and e ementary
schoo 5. ntegrated practcum ava abe wth
perm s on of nstructor Prerequste CED
§77 or equ va ent

622 Group Counseling. 3 F, S

Theor a5 and mathodo og es used n group
counse ng Prerequ stes: CED 567 and 5§77
arequ valents

634 Organizational Development and
Planned Change. 3 N

Organ zatona ndvdua dynames ncudng
thecry anayss techmques, and consultat on/
ntervent on straleg es used n organ zat ocna
development Fed consu tat on projects Pre
requ stes CED 567 and 577 orequ vaents,
644 Psychology of Careers. 3)S

Advanced career counse ng nc ug ng theory,
research and practce Prerequste CED 577
or equ va ent

645 Professional issues and Ethics. 3 F, 5
Eth cal, legal and profess ona ssues of con
cern to pract t ongrs and researchers funct on
ng n avarety of sett ngs Prerequ stes CED
512 and 523 or equ va ents

666 Comparative Theories of Personality.
3F

Comparat ve ana ysis of persona ty theor es

n re at on to counsel ng practces Prerequ
ste CED 577 orequvaent.

667 Patterns of Behaviar Disarders, 3} A
Etro egy and freatment of a var ety of psycho-
ogca prob ems, partcu ar y those repre
sented n DSM ' R Preretu ste: CED 577 or
squ va ant.

670 Behavioral Counseling. 3 N

Theory procedures and app catons of be
hav or mod { cat on and therapy nwork'ng
with chidren parents, and adutc ents n
schoo ¢ nc and nsttutona settngs Ddac
4¢ nstruct on and ana ys s of ndiv dua! and
group prob ems and d rected exper ances
Prerequ s te: CED 577 or equiva ent

671 Multicultural Counseling. (3) N

Prov des awareness of the nfluence of so
cocu tura varabies on human deva opment
and exp ores mp cat ons for counsel ng mj
nor ty poputat ons Prerequ s te, CED 577 or
equ valent

672 Human Diversity: Social Psychological
Perspectives. 3 A

mp! cat ons for psycho ogical pract ce of so
ca, psycholog cal and bio og cal factors n
the deveiopment of behav oral d fferences

674 Counseling Women. (3) F

Exp ores women s development and ts 1mp
cat ons for counse ng. Sex sm n mental
health, sex d fferences n d agnos s and psy
chopatho ogy and women s part cular treat
ment needs

675 Coungeling Interventions in Stress
Management. {3} N

Theory procedures and app caten of stress
management techn ques, nc uding b ofeed
back medtaton re axation autogen ¢ ther
apy wisual zaton, and magery. Prerequ s tes:
CED 577 or equva ent  nstructor approva
677 Advanced Counseling. (3) N

Advanced top cs n counseling theory, re
search and pract ce. Prerequ ste CED 577
or equ va ent

679 History and Systems of Psychology.
3A

Exam nat on of the deve opmeant and d fferen
taton of the d sc p ne af peycho ogy from ‘'t
orgns in ph oscphy to the present

701 Science and Practice of Counseling
Psychology. (3} F

D racted expenences nvolv ng the ntegration
of theary research, and practce n counsel ng
psychaology. Prerequ ste- nstructor approva

702 Research Methods in Counseling
Paychology. (3) A

The applficat on of exper mental and or quas
expermenta methods 1o theory construct on
and freatment ava ual'en ncounse ng psy
choogy Prerequste COE 502 or equivaent.

Omnibus Courses: See page 40 for omn bus
courses that may be offered

COUNSELOR EDUCATION

CED 512 Introduction to the Helping
Relationship. 3 F, 5, 55

ntraduct on o the sk s used nthe helpng
profess ons and an exam nat ¢n of the set
tngs n whch they occur

522 Personaiity Development. (3) F 5. 85
Interact on of atfect ve and cognitive factors n
personal ty deve opment at different age ev
es. Varpus persena ty theories exam ned

523 Psychological Tests. 3 F, $,5S
Standard zed 1ests nthe study of the ndvd
ua wth emphas s on test score nterpretaton
n counséal ng

534 Occupations and Careers. (3} F 5, S8S
The wor d ot work career deve opment, edu
caton, and trarning for occupationa entry and
mob ty

545 Analysis of the Individual. (3) F 8 SS
Theory and methods common y used it study
ng the nd vdua Observat onal methods
dagnost ¢ nterv ews, structured, and sem
structured methods for assess ng persona ty
Pre or corequste CED 523



567 Group Procedures. (3) F, S, §S

Social psychologica! factors determining inter-
action, effectiveness, and morale in small
groups. Technigues of observation, assess-
ment, and leadership,

577 Counseling. (3} F, 8, 8§

Principles and application of counseling with
particular emphasis on counseling theories.
Prerequisites: CED 512, 534, 545; admission
to M.C. or school counselor certification pro-
gram.

655 Student Development Programs in
Higher Education. (3) A

Emerging conceptual models of student devel-
opment. Overview of student personnel and
student affairs programs in community col-
leges, four-year colleges, and universities.
Observatior on campuses.

656 The American College Student. (3) A
Selected theories of human development with
application to academic/sociopsychological
learning tasks of postsecondary enviran-
mantal influences, including faculty expecta-
tions and campus subcultures.

672 Marriage and Family Counseling L. (3) F
Introduction to marriage and family counseling
thearies. Emphasis is on a systems-communi-
cation modet utilizing co-counseling.

673 Marriage and Family Counseling ll. (3)
s

Advanced analysis and application of systems
communication counseling. Focus on marital
and sexual counseling. Practicum recom-
mended.

681 Supervised Practice. (3 F, S
Supervised experiances in schiocls or commu-
nity agencies. Prarequisite: instructor ap-
proval.

Omnibus Courses: See page 40 for omnibus
courses that may be offered.

EDUCATIONAL PSYCHOLOGY

EDP 301 Learning and Motivation in Ed-
ucatlon. (2) F, 5

Using a case format, learning and motivation
principles are applied to education contexts.
Education majors only.

302 Assessment and Evaluation in Educa-
tion. {1} F, &

Using a case format, assessment and evalu-
ation principles are applied to education con-
texts, Education majors anly.

303 Human Development. (3)F, S

Selected aspects of child and adalescent de-
velopment Emphasis on possibilities for influ-
ence by teachers and parents. For majors
only. Prerequisite: CDE 232 or equivalent,
General Studies: L2.

310 Educational Psychology. (1-6) F, 8, 58S
Hurman behavior in educational situations pre-
sented through instructional modules. Stu-
dents may re-enroil for credit to a total of §
hours. General studies: SB.

313 Childhood and Adolescence. (3) F, 5,

Principles underlying total development of pre-
and early-adelescent children. Emphasis on
physical, intellectual, social, and emotional
development with practical implications for
teachers grades 5-9. Prerequisite: EDP 303
or admission to College of Education postbac-
calaureate program.
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454 Introductlon to Statistica! Data Analy-
sis in Education. (3) F, S, 88

The role of stafistics in research. Tabular and
graphic data presentation. Frequency distribu-
tions, descriptive indexes, and intreduction 1o
statistical inference. Prerequisite: MAT 117.
General studies: N2.

502 Introduction to Quantitative Methods.
(3)F, 8,85

Topics in statistical analysis, measurement,
and research design. Exploratory data analy-
sis, estimation theory, and statistical infer-
ence. Use of computers for data analysis.
Cross-tisted as COE 502.

503 Introduction to Qualitative Research.
(3)F. 8,55

Terminology, historical daveiopment, ap-
proaches (including ethnography, ethnom-
ethodology, critical theary, grounded theory,
and hermeneutics), and qualitative versus
quantitative social sciences; methods of in-
quiry. Cross-iisted as COE 503.

504 Learning and Instruction. (3) F, S, SS
tntroduction ta psychology of learning and
instruction, Includes the foundations of learn-
ing theories and their application to educa-
ticnal practice. Cross-listed as COE 504.

510 Essentials of Classroom Learning. (3)
F. S, 85

Theoretical and empirical foundations of learn-
ing in the classroom mifieu. Critical exposure
to research and method in instructional psy-
chelogy. Cross-listed as LNT 510.

513 Child Development. (3) F, 5, 5§
Examination of problems and achievements
experienced by children growing up in a tech-
nological society. Emphasis on discovering
the chiid’s perspective.

514 Psychotogy of the Adolescent. (3) F, S,
Ss

Cognitive, physical, and social development of
adolescents in contemporary society. lmpact
of family, school, and work place on adoles-
cent development, Prerequisite: EDP 310 or
PGS 100 or equivaient.

530 Theoretical Issues and Research In
Human Development, (3) F

Psychological theories, research, and meth-
ods relevant to human development, empha-
sizing the relations between early develop-
ment and later performance.

532 Psychology of Exceptionality. (3) S
General psychaological theory and experimen-
tal research relevant 1o exceptionality, empha-
sizing implications for educational programs
that recognize unique learner characteristics.
Field work.

534 Principles of Behavior Modification. (3)
F

Principles of conditioning as applied to behav-
ior modification; current research on the ex-
perimental analysis of behavior in educational
psychoiogy.

540 Theoretical Views of Learning. (3) F, S
Classical and cognitive theories of learning,
plus recent orientations. lNlustrative experi-
mental and rational foundations; implications
for educationa? practice. Cross-listed as LNT
540.

542 The Psychology of Learning and
Instruction. (3) S

Critica! review and evaluation ot research on
learning variables relevant to acquisition and
ratention of instructional materials. Lab.
Cross-listed as LNT 542,

543 Psychological Research on Lite-Span
Development. (3) S

Critical review and evaluation of contemporary
research on ceghitive and affective develop-
ment across the life span. Prerequisite; EDP
530 or equivalent.

544 Psychology of Reading. (3) N
Altarnate analyses of the reading process;
designs and procedurés for investigating in-
structional and noninstructional vasiables re-
lated to reading achievement.

550 Introduction to Measurement in Educa-
tion. (3)F, S

Nature and types of educational measures.
Critiquing and selecting appropriate measur-
ing devices, Constructing measuring devices.
Sacial controversies about tests.

851 Expository Writing and Resgearch
Heuristics. (3) F

Weekly writing practice making use of heuris-
tic concepts and expasitory principles. The
construction of rationates for research prob-
lems. Logic and coherence in rhetoric. Writing
style appropriate 10 exposition.

552 Basic Statistical Analysis in Education,
(3)F, 8,88

Nature of educational data and statistical
analysis. Frequency distributions and descrip-
tive indexes. intreduction to hypothesis test-
ing, ANOVA and regressior.

554 Intermediate Statistical Data Analysis
in Education. (3) F, 8, 85

Multiple regression, ANOVA by multiple re-
gression, repeated measures and other de-
signs, covariance analysis, and introduction to
MANQVA, Prerequisite: COE 502 or EDP 552
or passing grade 0n a qualifying exam.

556 Data Processing Technlques in Meas-
urement and Research. (3) S

Advancemant of statistical design and meas-
urement skills through development of data-
processing techniques and usage of special
programs and data-processing programs. Pre-
requisite: EDP 554.

580 Individual [ntetlectual Assessment.
(1-6)F, 8

Experience in administering and interpreting
individual tests. Theoretical basis for ability
testing, ethical considerations, and diagnostic
use of test results. Initial enrallment, 3-hour
minimum. Lab experience. Prerequisites: EOP
454 and admissicn to a program in profes-
sional psychology orinstructor approval.

562 School Psychology: Theory and Prac-
tice. (3) F '
Development and present status of scheol
psychology, including an overview of assess-
ment and intensention strategies and profes-
sional issues.

563 Interventions in School Psychology.
(3} F

Examination of case-based consuitation and
consultation research relevant to school psy-
chology practice. Field experience. Prerequi-
site: school psychology program of instructor |
approval, :

566 Dlagnosis of Learning Difficulties. (3) S
Clinical diagnosis of learning difficulties, em-
phasizing specific academic problems. Use
and interpretaticn of diagnostic instruments in
practical schoot situations. Prerequisites: EDP
560 and 562 or equivalents; instructor ap-
praoval,
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567 School Psychological Services to Mi-
notity Students. (3) 5

Historical perspectives and major issues in
psychological and academic assessment and
interventions with minority schoel children.

568 Organizational Development: School
Psychological Perspectives. (3) F
Applications of organization development
strategies Bnd technigues in facilitating the
positive impact of schaols on students” learn-
ing and social functianing.

651 Methods and Practices of Qualitative
Research. {3} §

Advanced course for students familiar with
theory and extant work. Topics include data
callection, analysis, reporting, and an exten-
sive fieidwork project. Prerequisite: COE 503.

652 Muktivariate Procedures in Data Analy-
sisl. (3) F

Multivariate anaiysis of variance and covari-
ance, multivariate multiple comparison proce-
dures, power analysis and eftect size, dis-
criminant analysis, and repeated measures
analysis. Prerequisite: EDP 554 or passing
score on qualtying exam.

654 Multivariate Procedures in Data Analy-
sisll, (3} S

Muitivariale mulbple regression, canonical
correlation, tactor analysis, categorical data
analysis. log linear models, and structural
equation models. Prereguisite: EDF 554 or
passing score on qualifying exam.

Ominibus Courses: See page 40 for omnibus
courses that may be offered,

LEARNING AND
INSTRUCTIONAL TECHNOLOGY

LNT 501 Foundations of Educational Tech-
nology. (3} F. S

Introduction to instructional development. An
exarmination of accomplishments and prob-
lems in the field.

502 Design and Development of Instruc-
tien. (3 F. 5

Design, development, and formative evalu-
ator of objactives-based instructional materi-
als.

503 Research Techniques for Instructional
Development. (3) F

Procedures for analyzing the effects of alter-
native instructional practices.

504 Educational Evaluation. (3) S
Evaluation procedures in instruction and train-
ing.

510 Essentials of Classroom Learning. (3}
F.5 S5

Theoretical and empirical foundations ot learn-

ing in the classroom milieu. Critical exposure
to research and methed in instructional psy-
cholegy. Cross-listed as EDP 510.

540 Theoretical Views of Learning. (3} F. S
Classical and cognitive theories of learning.
plus recent orientations. lllustrative exper:
mental and rational foundations: implications
for educational practice. Cross-hsted as EDP
540.

542 The Psychaology of Learning ang
Instruction. (3) S

Crtical review and evaluation of research on
learning variables relevant to acquisition and
retention of instructional materials. Lab.
Cross-listed as EDP 542.

545 Cognition and Instruction, (3) F

Current developments in research relating
cognitive meodels 1o the instructional process.
Seminar. Prerequisites: EDP 552: LNT 540.
584 Educational Technology Internship.
(1-6) F, 8. 88

Prerequisites: LNT 501, 502; instructor ap-
proval. Pre- or corequisie; EMC 521,

780 Advanced Instructional Development.
(1-3) S

Conducting and documenting selected instruc-
tional development activities. Prerequisites:
LNT 502, instructor approval.

792 Advanced Instructional Research. (3) F
Design and executicn of instructional research
on selected topics. Prerequisites: LNT 503;
instructor approval.

Omnibus Courses: See page 40 for omnibus
courses that may be oftered.
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PURPOSE

The purpose of the College of Engi-
neering and Applied Sciences is to pro-
vide a university education of such fun-
damental background and scope that a
student may achieve competency in en-
gineering, agribusiness and environ-
mental resources, technology, computer
science, or construction. Every effort is
made to carry on well-rounded, well-
integrated programs that not only give
the student proficiency for a profes-
sional career but also develop charac-
ter, judgment, ideals, breadth of view,
and appropriate cultural attitudes. Stu-
dents are taught to recognize that their
professional efforts will canse change
and that they must accept responsibility
for the social conseguences of those
efforts,

ORGANIZATION

The College of Engineering and Ap-
plied Sciences comprises the following
uits;

School of Agribusiness and
Environmental Resources

School of Construction and
Technology

Department of Aeronautical
Technology

Department of Construction

Department of Electronics and
Computer Technology

Department of Manufacturing and
Industrial Technology

School of Engineering

Department of Chemical, Bio and
Materials Engineering

Department of Civil Engineering

Department of Computer Science
and Engineering

Department of Electrical
Engineering

Department of Industrial and
Management Systems
Engineering

Department of Mechanical and
Aerospace Engineering

The Office of the Dean administers
programs in engineering special and
interdisciplinary studies.

Research Centers. The college is
committed to becoming one of national
prominence in research. In addition, it
is the policy of the college to encourage
exceptional upper-division undergradu-
ate students and graduate students to
participate with faculty in research ac-
tivity. Most faculty are conducting re-

search on government or industry-spon-
sored programs. Research activities
include aecrodynamics, agribusiness,
arid land agriculiure, bioengineering,
biomedical, biotechnology, CAD/
CAM, computer design, computer sci-
ence and applications, computer-inie-
grated manufacturing, environmental,
materials science, microelectronics
manufacturing, natural resource man-
agement, nuclear radiation, power sys-
tems, rotor dynamics, semiconductor
materials and devices, signal process-
ing, solar energy, solid-state electronic
devices, structural dynamics, structures,
telecommunications, thermosciences,
transportation systems, and turbine de-
sign. These activities are carried out
under the academic divisions or depart-
mients listed in the following catalog
material and also through the interdisci-
plinary research centers listed below:

Aerospace Research Center

Center for Advanced Research in
Transportation

Center for Agribusiness Policy
Studies

Center for Energy Systems Research

Center for Solid State Electronics
Research

Computer-Integrated Manufacturing
Systems Research Center

Systems Science and Engineering
Research Center

Telecommunications Research
Center

Center for Professional Develop-
ment. The Center for Professional De-
velopment in the College of Engineer-
ing and Applied Sciences establishes a
cooperative focus with the college’s
academic departments and research
centers to provide a wide variety of
technical conferences, institutes, semi-
nars, short courses, research briefings,
and televised and satellite-transmitted
programs to enable engineers, scien-
tists, and technical managers locally,
nationally, and internationally to con-
tinue their lifelong leaming in a con-
stantly changing technical world.

Programs may be conducted on cam-
pus in the center’s conference room, at
various off-campus locations, or at
company sifes upon request.

For more information, contact the
Center for Professional Development,
located in ECG 148, at 602/965-1740.

ADMISSION

Students who wish to be admitted to
freshman standing in the College of

ONIHIINIDNE
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Engineering and Applied Sciences
should present certain secondary units
that are specified in the requirements of
each of the three schools. Students
who have omussions or deficiencies in
secondary school subject matter prepa-
ration may be required to complete ad
dittonal university course work that
may not be applied toward their de-
grees.

Students who are not admissible to
programs in this college and who enroll
n another college at ASU may not reg
ister for any 300 or 400 level courses
1 this college unless such courses are
required in therr degree programs and
the students have the proper course pre-
requisites.

Entrance requirements of this col-
lege may differ from those of other
ASU academic units. Students may be
admitted under one of two different
classifications, the professional and
preprofessional programs.

Professional Program. For admussion
to a professional program, Arizona
residents must meet one of the require
ments as listed in the “Professional Pro-
gram Requirements tor Residents”
table.

For admisston to a professional pro
gram, a nonresident must meet one of
the requirements as listed in the “Pro-

fesstonal Program Requirements for
Nonresidents™ table.

Students admitted to the university
by the General Education Development
(GED) are requrred to take either the
ACT or the SAT in order to be admit
ted to a professional program.

Preprofessional Program. A student
not admissible to a professional pro
gram within the college but otherwise
admissible to ASU may be admitted as
a preprofessional student to any one of
the departments or schools of the col
lege. International students whose
TOEFL scores do not meet the above
mintmum scores also may be admitted
to the preprofessional program. A st
dent admitted 1nto this classification
follows the freshman-sophomore se
quence of courses as required by the
chosen major. Courses are selected
with the assistance of an academic ad-
visor. After completing a mummum of
30 semester hours of required or ap
proved elective courses with a cumula-
tive GPA equivalent to that requuired of
transfer students and corresponding to
the chosen major, students may apply
for admisston to the professional
program, fnternational students must
also submit a TOEFL score equivalent
to that required for admission to the
professional programs Students ad-

Professional Program Requirements for Residents

Minimum Scores

Program High School Rank ACT SAT
Agribusiness and

Environmental Resources Upper 50% 22 930
Construction Upper 50% 23 1050
Engineering Upper 25% 23 1Q30
Technology Upper 50% 22 930

Professional Program Requirements for Nonresidents
Minimum Scores

Program High School Rank ACT SAT TOEFL*
Agribusiness and

Environmental

Resources Upper 25% 24 1010 500
Construction Upper 25% 24 1050 550
Engineenng Upper 25% 24 1050 350
Technology Upper 25% 24 1010 500

* For ntermational students, see pages 32 and 33.

mitted as preprofessional students are
not permitted to register for 300 and
400 level courses in the College of En
gineering and Applied Sciences unti]
therr status 1s changed to the profes-
stonal classification.

Readmission. Students applying for
readmsston 1o professional status for
any program in this college must have a
cumulative GPA for all college course
work equal to that of the transfer ad
mission requirements shown below. A
student who dees not meet these re
quirements may request admission to
the preprefessional program, subject to
the restrictions shown above,

Transfer into and within the College.
Students transfernng into or between
schools or departments within the col
lege or from other colleges within the
university must meet both the cumula
uve GPA requirement and the catalog
requirernents of the new school or de
partment in effect at the ime of trans
fer. Students who are transferrmg from
an Arizona community college and
have been m continuous residence may
continue under the catalog in effect at
the time of entering the community col
lege.

Transfer Students. A student who
contemplates transferring mto this col
lege from another stitution, whether a
community college or four year institu-
tion, should study carefully the perti
nent sections under this college pertain
ng to the particular program and, if
possible, consult an advisor in this col-
lege before enrolling in the other 1nsu
tution. These steps assure a smooth
transition at the time of transfer. Trans
fer students may request admission to
either preprofessional or professignal
status in any of the programs offered by
this college. The restrictions with re
gard to preprotessional status are
shown 1n the “Professional Program
Requirements for Transfer Studenrs”
table. The departments and schools
may impose additional admission and
graduation requirements to those mini-
mums specified by the college,

No grades lower than “C” are ac
cepted as transfer credit to meer the
graduation requirements of this college

The munmum requirements for ad
mission of resident and nonresident
transfer students to the professional
program are listed 1n the “Professional
Program Requirements for Transfer
Students™ table.



COLLEGE OF ENGINEERING AND APPLIED SCIENCES 209

Professional Program Requirements for Transfer Students

Transfer GPA
Program Resident Nonresident TOEFL.?
Agribusiness and
Environmental Resources 2.00 2.50 500
Construction 225 2.50 550
Engineermng 2.50 2.50 550
Technology 225 2.50 500

) The cumulative GPA 1s calculated using all creduts from ASU and from other colleges and

universities

2 For internationat students (see pages 32 and 33)

Credit 15 granted for transferred
courses deemed equivalent to corre
sponding courses in the selected pro-
gram of study, subject to grade and sen-
ior residence requirements. Credits
transferred from a community college
OF two year institulion are applied only
as lower division credits. Prospective
Arizona community college transfer
students should consult their advisors
and refer to the annual Arizona Higher
Education Course Equivalency Gude
for a listing of the acceptable courses
transferable to the various college de-
gree programs.

It should be noted that some courses
taken in other colleges of this univer-
sity or other universities may be accept
able for general university credit but
may not be acceptable toward the de-
gree requirements of this college. De
termination of those particular courses
acceptable to a specific degree program
is nade within the appropriate depart
mer or school with the approval of the
dean.

Cooperative Education. The co op
program is a study-work plan of educa-
tion that alternates penods of academic
study with periods of employment in
business, industry, and government di
rectly related to a student’s major. Stu
dents who choose this program ideally
complete 12 months of employment
and graduate with both the academic
bachground and practical experience
gained from working with professionals
in a chosen field.

A student 1n the college is eligible to
apply upon completion of 45 or more
hours of classes in the selected major.
Certain positions may require comple
tion of specific courses of study.
Transfer students are required to com
plete at least one semester at ASU be

fore beginning work. All student appli-
cants must have a GPA of at least 2.50
and the approval of an advisor.

To maintain continuous student
status in the university, each co op stu
dent must be enrolled in ASE 399 Co-
operative Work Experience for one se
mester hour during each work session.
For more information, contact the di-
rector of Student Academic Services at
602/965 5150 (ECG 115) or the Career
Services office at 602/965 2350 (88V
C359).

ADVISEMENT

For assistance and counseling in
planning a program of study, each stu
dent in this college is assigned a faculty
advisor who is famuliar with the chosen
field of specialization and who must be
consulted before registering each se
mester. The student should inform the
advisor of any outside work or activity
so that course loads may be adjusted
accordingly.

Most students attending college find
it necessary to obtain part-time employ-
ment. A recommended formula often
used for relating school and work load
is as follows:

Credit hours 48 {number of hours
of ~  employed each week)
enrcllment 3

Students enrolled in this college may
register for a maxumnum of 19 semester
hours. Any student wanting to register
for more than the maximum must peti
tion the CEAS Standards Committee
and must have an approval on file be
fore registering for the overload.

The associate director of Student
Academic Services 1s also available to
all students for counseling and advis-
ing.

Minority Engineering Program. The
Minority Engmeenng Program director
and the academic advisor are available
to assist prospective, newly admutied,
and continuing students with academic
advisement and a vanety of support
services. Advisement is also provided
1n the procurement of financial aid,
scholarships, and professional develop-
ment.

DEGREES

Majors. Programs leading to the B S.
and B.S.E. degrees are offered by the
College of Engineering and Applied
Sciences, with majors in the subjects
shown in the “College of Engineering
and Apphed Sciences Degrees and Ma-
jors” table, pages 210-211. Each major
is administered by the academic unit
indicated.

Integrated B.S.E.~M.S. Program, To
provide greater program flexibility,
qualified students of the School of En
gineering may undertake a program
with an integrated fourth- and fifth-year
sequence of study mn one of several
fields of specialization in engineering.
This program provides an epportunity
to meet the increasing demands of the
profession for graduates who can begin
their engineering careers at an ad
vanced level.

Students admutted to this program
are assigned a faculty committee that
supervises a program of study in which
there ts a progression in the course
work and in which earlier work is given
application in the later engineering
courses for both the bachelor’s and
master’s degrees, Entry mto the inte
grated program requires an application
submutted to the dean through the fac-
ulty advisor and the department chair.
Applications are reviewed by a school
committee that recommends the appro
priate action to the dean. The applica
tion may be submitted in the fifth se
mester.

Graduate Degrees

Deficiencies for admission to the
graduate degree programs are specified
at the time of admussion. The Graduate
Record Examination (GRE)}—the ver-
bal, quantitative, and analytical compo
nents  is recommended but not re-
quired unless specified by the respec
tive academic unit. TOEFL scores
must be submiited by foreign student
apphicants before admission is consid
ered. The minimum required score is
determined by each academic umt.
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College of Engineering and Applied Sciences Degrees and Majors

Major Degree Administered by

Baccalaureate Degrees

School of Agribusiness and Environmental Resources

Agribusiness B.S. School of Agribusiness and Environmental
Concentrations: agribusiness, computer Resources
analysis, pre veterinary medicine

Environmental Resources 1n Agriculture B.S. School of Agribusiness and Environmental
Concentratton” natural resource management Resources

School of Construction and Technology

Aeronautical Engineering Technology B.S. Department of Aeronautical Technelogy
Option aeronautical technology

Aeronautical Management Technology BS. Department of Aeronautical Technology
Opuens: mreraft flight management, airway
sclence management

Construction B.S Department of Construction
Options. general building construction, general
development, heavy construction, miitary
construction, specialty construction

Electronics Engineering Technology BS Department of Electronics and Computer
Options. computer systems, electronic systems. Technology
microelectronics, telecommunications

Industrizl Technology B.S. Department of Manufacturing and Industnal
Options, graphic communications, industrial Technology
management. interactive computer graphics

Manufacturing Engineering Technology B.S. Department of Manufacturing and Industrial
Options: computer integrated manufacturing Technology
engmneering technology, manufacturing
engineerng iechnology. mechanical engineering
technology. robotic and automatton engineermg
technology. welding engineering technology

Schoel of Engineering

Aerospace Engineering BSE. Department of Mechanical and Aerospace
Emphases: aerodynamics, aerospace materials, Engineering
aerospace structures, computer methods, design,
mechanical, propulsion, system dynamucs
and control

Bicengineering B.S.E. Department of Chemical, Bio and
Emphases biochemical engineering, broelectrical Materials Engineering
engineenng, biomechamecal engineering, bionuciear
engineering, biosystems engineernng,
pre medical engineenng

Chemical Engineering B.S.E. Department of Chermical, Bio and
Emphases: biochemical, biomedical, environmental Materrals Engineering
materials, pre medical, process engtneering,
semiconductor processing

Civil Enzineering BSE. Department of Civil Engineenng
Emphases construction engineering,
environmenta engineering, geotechmcal
engineering, structural engineenng, transportation
engineering, water resources engineering,

Computer Science B.S. Department of Computer Science and

Engineering
Computer Systems Engineering B S.E. Department of Computer Science and
Engineering
Electrica Eng neening B.S.E Department of Electrical Engineering

* Th < program 1s idmunistered by the Graduate College See the “Graduate College™ sectton of this catalog,
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Major Degree Administered by
Engineenng Interdisciplinary Studies B.S. School of Engineering
Option: geological engineering
Engineering Special Studies B.S.E. School of Engineering
Options: engineering mechanics, manufacturing
engineenng, microelectronics manufacturing
engineering, nuclear engineering
science, pre medical engineering,
systems engineering
Industrial Engincering B.S.E. Departrment of Industrial and Management
Systems Engineering
Materials Science and Engineering B.S.E Department of Chemical, Bic and
Emphases: chemical processing and energy systems, Materials Engineering
electronic materials, manufacturing and materials
processing, mechanical metallurgy, physical
metallurgy, polymers and composites
Mechanical Engineering B.SE Department of Mechanical and Aerospace
Emphases: aerospace; biomechanical; computer Engineenng
methods; control and dynamic systems; design;
energy systems: engineermg mechanics;
manufacturing; stress analysis, failure
prevention, and matenals: thermosciences
Graduate Degrees
School of Agribusiness and Environmental Resources
Agnibusiness M.S. School of Agnibusiness and Environmental
Concentrations: agribusiness management and Resources
marketing, food quality assurance
Environmental Resources in Agniculture MS. School of Agribusiness and Environmental
Resources
School of Construction and Technology
Construction M.S. Department of Construction
Concentrations: construction science,
facilities, management
Technology M.Tech, Department of Aerconautical Technology
Concentrations: aeronautical engineering
technology, aeronautical management technology
Technology M.Tech. Department of Electronics and Computer
Concentration: electromcs engineering Technology
technology
Technology M.Tech, Department of Manufacturing and Industrial
Concentrations. graphic communications Technology
fechnology, industrial management and super ision,
manufacturing engineenng technology, mechanical
engineering technology, welding engineering
technology
School of Engineering
Aerospace Engineering MS.,.MSE, Department of Mechanical and Aerospace
Ph.D. Engineering
Broengineering M.S, Ph.D. Department of Chemucal, Bio, and
Materials Engineering
Chemical Engineering M.S , MSE, Depariment ot Chemical, Bio, and
Concentrations. biomedical and chinical Ph.D. Matenals Engineering

engneering, chemical process engineenng, chemical
reactor engmeering, energy and matenials conversion,
environmental control, solid state processing,
transporl phenomena

* This program 1s admunistered by the Graduate College See the “Graduate College” section of this catalog
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Major

Civil Engineering

Concentrations  enviropmental samtary,
geotechnical/soll mechanics, structures,

Degree

MS.MSE,
Ph.D.

transportation, water resources/hydraulics

Computer Science
Electrical Engineering
Engineering Science

Industrial Engineenng

Coencentrations” computer-aided processes,

M.CS., M.S.,
Ph.D.
M.S, MS.E.,
Ph.D.
M.S.. M.SE,
Ph.D.
MS..MSE,
Ph.D.

vomputer integrated manutacturing, human factors,
mformation systems, operations research,
organization control, quality control rehiability

Mechanical Engineering

Science and Engineering of Materials

M.S.,.MSE,
Ph D.
Ph.D.*

Administered by

Depariment of Civil Engineering

Department of Computer Science and
Engineering
Department of Electrica Engineering

School of Engineering

Department of Industrial and Management
Systems Engineering

Department of Mechanical and Aerospace
Engineering
Committee on Science and Engineering of

Materials

¥ This program 15 adm mistered by the Graduate College See the “Graduate College” section of this catalog

Master of Computer Science
Degree (M.C.S.)

The M.C.S. program provides a pro
tessionally oriented, graduate level
education 1n computer science and en
gineering. All of the Graduate Co ege
entrance requirements and departmen
tal academic performance and prepara
tion requirements must be satisfied for
admission  The applicant must have a
baccalaureate degree m compuier s
ence, computer engineering, or a
closely related field. The M CS. pro
gram requires a mimmum of 30 semes
ter hours of approved graduate level
course work At the end of the pro
gram of study, the student musi pass a
final comprehensiye examination over
the graduate course work taken for the
degree and over the appropriate under
graduate prerequisites. Details of the
content and format of the examination
are avaiable trom the department,

Master of Science Degree (M.S.}

Agribusiness and Environmental
Resources. This program provides
competent students with opportunties
to complete advanced studies with em
phasis on research. Areas of study m
Agribusiness may be management,
marhetine, finance, internattonal agri
culture, and food mdustry. Areas of
study in Environmental Resources in
Agriculture may be natural resource
management and range ecology. Ad
mission requires completion of 18 se

mester hours 1n agribusiness and envi
ronmental resourcey or closely related
course work. Scores from the GRE or
Miller Analogies Test (MAT) are re
quired. The Graduate Management
Admission Test (GMAT) is accepted
for agribusiness students only A min
mum of 30 semesier hours of approved
graduate course work 18 requred, in
cluding a thesis. An oral examination
in defense of the thesis is required

Computer Science, This graduate pro
gram provides opportuntties for quall
fied students holding a baccalaureate
degree 1n computer science or related
fields to complete advanced studies
with emphasis on research. A mnt
mum of 30 semester hours of approved
course work 18 required, mclading a
thesis, An oral examunation in defense
of the thesis is required.

Construction. This eraduate program
provides opporfunties for qualified sm
dents holding a baccalaureate degree in
construction, engineering, arch tecture,
or a related discipline to complete ad-
vanced studies with emphas s on man
agement and research. The construc
tion science concentration allows can
didates whose primary nterest is field
engineering or supervision of heavy
and 1ndustrial construction projects to
pursue a more technically onented
course of study. The construction man
agement concentration allows candi

dates pursuing upper level management
posifions in various sectors of the con
struction 1ndustry to improve their
competency in project, program, and
company management areas. The ta
cilittes management concentration sup
ports the needs of the student whose
arm 1s to pursue careers in the mainte
nance, operation, renovation, or decom
missioning of existing facilities

Engineering Science. These research
oriented graduate degree programs pro
vide opportunities to highly competent
students to major i aerospace, chemi
cal. civil electrical, industrial, or me
chanical engineenng, bicengineering,
or engineenng science. Options 1n
aerospace engineering, biotechnology.
engineerng mechanics, engineenng
science, materials science and engi
neerng. nuclear engineering sciences,
and system science and engingenng are
asv ailable under the Engineering Sci
ence major M.S.E and Ph.D. degree
programs are also available in these op
tions.

The M.S deeree program (including
all options) 1s admimstered through the
office of the college associate dean for
graduate studies. Admisston normally
requires an appropriate undergraduate
engineering degree and satisfaction of
all Graduate College admission require
ments and special department require
ments, A mummum of 30 semester



hours of approved graduate course
work is required, which must mclude a
thesis and an oral examination at the
completion of the program. Students
writing a thesis must enroll in a combi
nation ot both 592 Research and 599
Thesis, totaling six semester hours

Master of Science in Engineering
Degree (M.S.E.)

These professionally oriented gradu
ate degree programs are intended as a
preparation for a career 1n professional
practice. Two options are available:
the thesis {engineering report or re
search paper option and the no thesis,
no report option. Both require a mint
mum of 30 semester hours of approved
graduate level course work For entry
the student must satsty all Gradueate
College admission requirements and
special department requirements and
must have a baccalaureate degree in
engineering or another closely related
degree program.

Two options are available within the
Master of Science 1n Engineering de
gree programs. Opution | is designed
primarily for full time students A the
s15 1s required ot students following this
option. Option 2 15 designed primarily
for students who hold tull time jobs
and must attend university classesona
part time basis or for full time students
who do not have an approved thesis
topic

Master of Technology Degree
(M.Tech.)

This degree program is designed for
flexibility, permaiting the student 1o se
lect a combination of courses in tech-
nology and supporting areas o meet
individua career goals Selected areas
of concentration are designed to pro
vide graduates with techmical and pro
fesstonal skills tor use in preparation
tor and advancement wn leadership po
sitions tound 1n industry and education,
The Master of Technology is offered by
the Departments ot Aeronautical Tech
nology, Electronics and Computer
Technology, and Manufaciuring and
Industrial Technology Admission re
quires an appropriate baccalaureate de-
gree with a minimum of 30 semester
hours in technology or equivalent. A
mirumum ot 32 semester hours of ap
proved course work 1s required, includ
ing a practicum or apphed project. An
oral examunatton in detense of the prac
ticum or applied project 15 required
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Doctor of Philosophy Degree

The Ph.D. degree is awarded m eng
neering or Computer Science upon the
satisfactory completion of an approved
program of graduate study, research,
and dissertation. For specific reference
to this degree, see the “Graduate Col
lege” section of this catalog or the
Graduate Cutaloe.

DEGREE REQUIREMENTS

For detailed information on the de
gree requirements of a major in the
College of Engineenng and Applied
Sciences, refer to that department’s or
school’s individual description on the
enslng pages.

English Proficiency Requirement.
English proficiency is required. Asa
minimum each student must complete
both ENG 101 and 102 or ENG 105,
but any student whose written or spo
ken Enghsh in any course 1s unsatisfac
tory may be required by the appropnate
director or department chair to take ad-
ditional course work. See “Furst Year
Composition Requirement,” page 66.

Pass Fail Grades. Students enrolled m
the College of Engineering and Applied
Sciences do not receive degree credit
for pass/fall courses taken at this inst
tution. In addition, no course n this
college is offered for pass/fail credit.
Students requesting credit for pass/fail
courses taken at another mnstitution
must file a Petition for Adjustment to
Curriculum Requirements Each re-
quest is judged on its particular merits.

Entry into Upper-Division Courses.
Betore enrolling in courses at the 300
level and above, a student in good aca
demic standing must secure the ap
proval of his or her advisor. A student
who is not in good academtc standing
must secure the approval of his or her
advisor and director or department
chair Students whose grades in 300-
level courses are unsatisfactory may be
required to retake one or more courses
for which credit has previously been
granted.

The departments and schools have
certain additional requirements that
must be met in additien to the above
college requircments and students
should consult them for details.

Course Work Currency. Courses
taken more than five years before ad
mission to degree programs in this col

lege are not normally accepted for
transfer credit at the option of the de
partment in which the applicant wishes
to enroll Courses completed within
the five years preceding admussion are
judged as to their applicability to the
student’s curriculum

GENERAL STUDIES
REQUIREMENTS

Higher education should provide the
student not only with competency in
the chosen subject ficld, but also with
experlences that facilitate the student’s
growth in ability to perceive significant
relationships, to make intelligent value
judgments, to express ideas with ease,
clarity, and good taste, and to develop
the qualities of character and personal
ity requisite for a successful career.
The development of moral, ethical, and
social concepts and a sound profes
sional attitude 1s required. Itis ex
pected that the attainment of an interest
and pleasure in the above pursuits will
inspire continued study. Courses are
selected with the aid of an advisor to
provide planned sequences and to place
emphasis on the interrelationships that
exist among fields of knowledge.

Specific attention should be directed
to the umiversity general studies re
quirements shown on pages 4548,
Addiuonal requirements and recom
mended course selections are shown in
appropriate catalog sections for the
schools and departments of ths college.

School of Engineering majors have
some restrictions on the selections of
course wor k used to fulfill the general
studies requirements in humanities and
fine arts (HU), social and behavioral
sctences (SB) and lower division liter-
acy and critical inquary (L1). Please
1efer to page 240 for detarls.

General studies courses are regularly
reviewed. To determine whether a
course meets one or more general stud-
ies course credit requirements, see the
hsting of courses by core and aware
ness area, pages 49-65. General stud
ies courses are also identified following
course descriptions according to the
“Key to General Studies Credit Abbre
viations,” page 48.

GRADUATION REQUIREMENTS

Graduation requtrements in this col
lege are listed under the description of
each school or major.
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ACADEMIC STANDARDS

Retention. A student is expected to
make satisfactory progress toward com
pletion of degree requirements in order
to continue enrollment in the College of
Engineering and Applied Sciences

Any one of the following conditions 1s
considered unsatisfactory progress and
results in the student being placed on
probauonary status:

1. adeficiency of five or more grade
points;

2. asemester or summer session with
a GPA less than or equal to 1.50;

3. two successive semesters with
GPAs less than 2.00: or

4 grades of “E.” “W.” or “T” in half
the semester hours appearing on
the official enrollment record for
any semester,

Students not meeting department
standards are placed on probation at the
department’s discretion.

Students on probation are subject to
disqualification 1f

1. they do not attain a semester GPA
of 2 25 and their cumulative GPA
is below 2.00 at the end of the pro
bauonary semester (items 1, 2, and
3 above);

2. they are placed on probation for
two consecutive semesters; or

3. they receive an L, °E,” or “W"
during the probationary semester
(for item 4 above).

Courses completed during the sum
mer sessions may not be used to re
evaluate a student’s tall semester pro-
bationary status.

Probationary students may not regis
ter for the next semester without a spe
cial permit from Student Acadermc
Services. Special permits are not grven
until grades are recorded by the regis-
trar for the current semester.

Disqualification. During a semester
on probationary status, a student who
fails 1o meet the retentton standards
specified above 15 disqualified. Stu
dents may request a review of their dis
qualification status by contacting the
associate director of Student Academic
Services in ECG 115, Any disqualified
student who is accepted by another col
lege at ASU may not register for
courses 1n this college unless the
courses are required for the new major.
Disqualified students who do register
for courses 1n this college may be with-

drawn from these courses any tume dur
g that semester. Furthermore, stu
dents at the university who have been
disqualified academically by this col
lege are not eligible 1o enroli in sum
mer s&ssion courses 1n this college until
the disqualification period has expired
and they have been reinstated.

Reinstatement. The College of Eng)
neenng and Applied Sciences does not
accept an gpplication for reinstatement
until the disqualified student has re
mained out of this college for at least a
12 month period. Merely having re
mained 1n a disqualified status for the
above penod of ume does not, in itself,
constitute a basis for remstatement.
Proof of ability to do satisfactery col
lege work in the chosen discipline is
required, for example, completing per
tinent courses in the discipline at a
community college with better than av
erage grades.

STUDENT RESPONSIBILITIES

Course Prerequisites. It is expected
that students consult the Schedule of
Classes and the catalog with regard to
course prerequisites. Students who reg
ister tor courses without the designated
prerequisites may be withdrawn with
out the student’s consent at any time
before the final examination. Such
withdrawal may be effected by the in
structor, the chair of the department of
fenng the course, the director of Stu
dent Academic Services, or the dean of
the college. In such cases, there is no

monetary retmbursement to the student.

However, such withdrawal 1s consid
ered to be unrestricted as described on
page 42 and does not count against the
number of restricted withdrawals al
lowed

SPECIAL PROGRAMS

Student Academic Services. The
dean’s office of the College of Engi
neering and Applied Sciences main-
tamns a special office staffed to assist
students in various matters. This office
coordinates the work of the College
Admissions and Standards Committee
and administers the probation, disguah
fication, and readmission processes for
students who are academically defi
cient.

Academic Honors. Students complet-
ing baccalaureate degree requirements
recerve the appropriate honors designa
tions on their diplomas consistent with

the requirements specified by the uni
versity.

Students in the College of Engineer
ing and Applied Sciences are encour
aged to seek information concerming
entry into those honor societies for
which they may quahfy. Membership
in such organizations enhances the
student’s professional stature. The fol
lowing honor societies are active within
the college:

1. Alpha PiMu Industrial
Engineering Honor Society;

2. AlphaZeta Agriculture Honor
Society;

3. Chi Epsilon——Civil Engineering
Honor Society:

4. FEtaKappa Nu Electrical
Engineering Honor Society;

5. PiTan Sigma Mechanical
Engmneering Honor Society;

6. Sigma Lambda Chi—Construction
Honor Society;

7. Tau Alpha Pi  National Honor
Society, Engineering Technologies;

8. TauBetaPi National Engineering
Honor Society; and

9. Upsilon P Epsilon  National
Computer Science Honor Society.

Information on any of these organi
zations may be obtained from the re
spective department or school offices
or Student Academic Services,

University Honors College. The Col
lege of Engineenng and Applied Sci
ences participates with the University
Honors College, which affords superior
undergraduates opportunities for en
hanced educational experiences. Par
ticipating students can major in any
academic program. A description of
the requirements and the opportumties
offered by the University Honors Col
lege can be found on pages 73 75 of
this catalog.

Scholarships. Academuc scholarships
for continuing students in this college
may be applied for by contacting the
Student Academic Services Office or
the various department or school of-
fices. Other scholarships may be avail-
able through the university Student Fi
nancial Assistance Office.

ASU 3+2 Programs. Students desiring
10 earn a baccalaureate degree from
Grand Canyon Untversity (Phoentx,
Arizona) in Mathematics, Chemustry, or
Physics, or from Southwestern Univer



sity (Georgetown, Texas) in Physical
Science and a haccalaureate degree in
one of the engincering majors or Con-
struction from ASU can take advantage
of a 3+2 program approved by these
institutions. Students from Grand Can-
yon University may also select a degree
program in Construction. Such stu-
dents complele the first three years of
study at their respective college or uni-
versity and the last two years of study
at ASU. At the end of the fourth or
fifth year, assuming all degree require-
ments have been met, the baccalaureate
degree is awarded by the student’s re-
spective college or university and the
appropriate engineering or construction
baccalaureate degree is awarded by
ASU. More information can be ob-
tained by writing 10 one of the follow-
ing offices:

Office of the Administrative Vice

President

Grand Canyon University

3300 W. Camelbhack Rd.

Phoenix. Arizona 85017-1097

Provost and Dean of the Brown
College of Arts and Sciences

Southwestern University

Georgetown, Texas 78626

Office of the Dean

College of Engineering and
Applied Sciences

Arizona State University

Tempe. Arizona 85287-5506
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The Department of Construction
also has 2+2 agreements with several
selected out-of-state colleges and uni-
versities. For a listing and additional
information, contact the department
chair: Department of Construction,
Arizona State University. Tempe, Ari-
zona 85287-0204, 602/965-3615.

ROTC Students, Students pursuing a
commission through either the Air
Force or Army ROTC programs are
required to take from 12 to 20 hours in
the Department of Aerospace Studies
or Department of Military Science. To
preclude excessive overloads, these
students should plan on at least one ad-
ditional semester to complete degree
requirements. Because of accreditation
requirements, acrospace studies (AES)
courses are not acceptable for engi-
neering or engineering technology de-
gree credit as a social or behavioral sci-
ence under general studies. ROTC stu-
dents must also meet all other degree
requirements of this college.

A military construction option is
available in the Department of Con-
struction.

GENERAL INFORMATION

Deftnition of Terms. The terms used
in this college to describe offerings are
defined below for purposes of clarity.

Program of Study. This broad term
describes the complete array of courses
included in the study leading to a de-
gree. Examples: agribusiness and en-
vironmenial resources. construction.
engineering. and technology.

Major. This term describes a special-
ized group of courses contained within
the program of study. Example: pro-
gram of study—engineering: major—
Civil Engineering, Example: program
of study—technology: major—In-
dustrial Technology.

Area of Emphasis (Technical Elec-
tives), Option, or Concentration. Each
of these terms describes a selection of
courses within a major or among one
or more majors. The number of techni-
cal efectives varies from curriculum to
curriculum. In a number of the majors,
the technical electives must be chosen
from preselected groups. For this rea-
son the choice of specific technical
electives for an area of emphasis
should be done with the advice and
counsel of an advisor. Example: ma-
jor—Mechanical Engineering: area of
emphasis—thermosciences,

School of Agribusiness
and Environmental
Resources

Eric P. Thor
Director
(AG 281) 602/965-3585

PROFESSORS
BRADY, BROCK, CHALQUEST,
EDWARDS, GORDON, KAGAN,

STILES, THOR

ASSOCIATE PROFESSORS
CONKLIN, W. MILLER, RACCACH,
SEPERICH, WHYSONG

ASSISTANT PROFESSOR
GREEN

PROFESSORS EMERITI
BARRETT, LYTLE, MADDY,
V. MILLER, MOODY, RASMUSSEN,
RICHARDSON, ROBINSON, TAYSOM

PURPOSE

The School of Agribusiness and En-
vironmental Resources provides aca-
demic programs directed toward agri-
business and the environmental aspects
of agriculture. Agnbusiness is a dy-
namic industry that provides employ-
ment to about 23% of the U.S. labor
force. Environmental resources empha-
sizes both the conservation of wildland
resources for the needs of future gen-
eralions and their use to meet present-
day needs. Courses in the School of
Agribusiness and Environmental Re-
sources are designed to prepare students
for the wide range of job opporiunities
that exist i the agricultural industries
and governmental agencies. The aca-
demic programs are especially designed
to meet the needs of the urban student
who has had little or no previous agri-
culture experience. An interest in
plants. animals. or foods can be the
starting point for career development in
agricuitural industries or natural re-
source management. The undergradu-
ate programs also provide the necessary
training for students preparing to enter
graduate degree programs.

ORGANIZATION

The academic programs are organ-
ized into two separate majors: (1) Agri-
business and {2) Environmental Re-
sources in Agriculture. Options for
specialization within these majors are
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Agribusiness and Environmental Resources in Agriculture
Concentrations and Options

Major Concentration Option
Agribusiness Agribusiness Food industry
General agribusiness
International
agribusiness
Computer analysis
Pre veterinary medicine
Environmental Resources Natural resource Range ecology
in Agriculture management Wildlife habitat
management

shown in the “Agnbusmess and Envi
ronmental Resources in Agriculture
Concentrations and Options” table.

Center for Agribusiness Policy
Studies

The Center for Agribusiness Policy
Studies carries out research and devel-
opment relating to agnbusiness, rural
development, multiple use of scarce
resources, and public policy. The cen
ter addresses regional, national, and in
temnational development in the context
of global and competitive markets for
agricultural products and mputs. Of
particular interest is the development of
private sector strategies and public pol
icy alternatives that go beyond tradi-
tional govemment subsidy programs to
find innovative, market-oriented ways
to enhance competitiveness in interma-
tional markets, increase rural incomes
and create new jobs. A related center
concern 15 the development of “win
win” strategies for environmental man-
agement and the multiple use of scarce
natural resources by competing uterest
groups The goal of such policy devel
opment 15 to resolve or manage confhict
regionally, nationally, or globally and
to promote long-term, sustainable agri
culture in terms of regional economic
growth. Of particular interest to the
center are innovative rural credit pro-
grams for developing nations, strategic
marketing to identify profitable “niche”™
markets and further processing to cre
ate jobs and add value to agricultural
products  For more information, con
tact the director of the Center for Agri-
business Policy Studies at 602/
965 3585 (AG 281).

DEGREES

Bachelor of Science (B.S.). The
School of Agrnbusiness and Environ
mental Resources offers the Bachelor

of Science degree in Agnbusiness and
in Environmental Rescurces in Agricul
ture

Master of Science (M.S.). The School
of Agribusiness and Environmental Re
sources offers the Master of Science
degree in Agribusiness and in Environ
mental Resources in Agriculture. The
program includes research and the
preparation of a thesis. A minimum of
30 semester hours of graduate level
course work is required for the degree.
Additional details for this degree are
given in the Graduate Catalog.

ADMISSION

See pages 27 32, 4345, 207 209,
and 213 214 for information regarding
requirements for admission, transfer,
retention, disqualification, and rein-
statement.

In addition, students who are begin
ning their initial college work in the
School of Agribusmess and Environ-
mental Resources should present secon-
dary school units in accordance with
the minimum university requirements.
There are no secondary school agricul
tural course requirements.

GRADUATION REQUIREMENTS

The completion of 2 minimum of
126 semester hours  including univer
sity general studies, the school and ma
jor cores, and option courses  leads to
the B.S. degree. An overall GPA of
2.00 is required. Of the semester hours
required for graduation, 40% {a mini
mum of 50 semester hours) must be
upper division. Also see special gradu
ation requirements under the pre veten-
nary medicine concentration described
on page 218.

MAJORS

The Agribusiness major is an ap-
plted, mdustry oriented curriculum
The study of animals, plants, and their
utilization in the food and fiber system
forms the base of the program. Stu
dents learn to analyze firms involved in
input supply activities, commodity
processing, food manufacturing, and
food distribution. Students also study
government agricultural programs and
national policy activities that affect ag-
ribusiness. Because of the U.S. role in
supplying commiodity and food prod
ucts to the world markets, international
aspects of agribusiness development
and trade are emphasized.

The patural resource management
conecentration within the Environmental
Resources in Agriculture major empha-
sizes the study of wildland ecosystem
management. Application of the sys-
tems approach in a wide variety of re
source management situations 1s em
phasized. Students pursue an ecologi-
cal emphasis in the range ecology op
tion or the wildlife habitat management
option. In both cases, students are
trained to apply ecological principles to
management of wildlands. Students
with particular interest in vegetation,
water, and sox resources should pursue
the range ecology optien. Students
with a particular interest in animal re
sources should pursue the wildlife habi-
tat option.

The baccalaureate degree require
ments in Agribusiness and Environ
mental Resources in Agriculture in-
clude the general studies, the School of
Agribusiness and Environmental Re
sources core, a proficiency core, the
major core, and the option courses and
elective courses to complete the gradu
ation requirement of 126 semester
hours. Before entering the junior vear,
each student, with the aid of an advisor,
is expected to select a concentration
and an option.

DEGREE REQUIREMENTS

All students pursuing a B.S. degree
in the School of Agribusiness and Envi-
ronmental Resources must satisfy Eng
lish proficiency and general studies re
quirements as follows:

Semester

English Proficiency Hours
ENG 101, 102 First Year

Composition' .6

or ENG 105
Advanced First Year
Composition (3)



General Studies
Literacv and Crisical Inquiny®

One L1 course® P
One 1.2 course® 3
Numeracy

NUMETACY COUTSES ovvvrerenns crereramasrares « o aeee O

Humanines and Fine Arts an

Social and Behavioral Sciences”

{135 semester hours minumusm)
At least one course must be upper di-
vision, two courses must be from the
same department, and two depart
ments or more must be represented in
the total selection.

Humanities and fine arts . ......ccceevenes .0 69
Social and behavioral sciences ... ....... 9
Narural Sciences’

Natural 5CIENCES COUTSES ..evrrrrreramrrrenes wereees 8
Total general stUdIES ... wves vovvirirnr + vrvene 33

NOTE Six semester hours taken in two
of the three awareness areas? are
required m the final hist of
courses offered in the student’s
graduanon program of study. If
desired, these courses can be
included in the humanities and
fine arts and social and behav
wral sciences course selections.

! See the school academitc advisor for ap
proved courses.

" See pages 49-65 for the acceptable
courses in these categories,

¥ See pages 45-65 for a description and lis
of L1 and L2 courses.

Agribusiness and Environmental
Resources in Agriculture Core

All students pursuing a B.S. degree
n the school must complete the follow
Ing general core courses:

Semester

Hours

AGB 300 Livestock Management 3

AGB 302 Introduction to

Agnbusiness ... ...t 3

AGB 310 Crop Management .......... .o 3
ERA 1346 Natural Resource

Conservation . .3

Total cvee veniv v vver ee 0 12

The following proficiency core
courses are required of all students ex-
cept those in the computer analysis and
pre veterinary medicine concentrations:

Semester
Hours
181, 182 General Biology ... 8
or AGB 150 Animal
Science (3) and ERA
130 Environmental
Resources Science
and Humans 4)

BIO

CHM 101 Introductery Chemustry ., 4
or CHM 113 General
Chemisiry (4) and CHM 115
General Chemustry with
Qualitative Analysis (9)

ECN 111 Macroeconomic Principles 3

ERA 350 Applied Quantitative
Methods' . . 3

MAT 117 College Algebra’ 3
or MAT 210 Brief
Calculus 3}

Computer course’ 3

Total e e eees - 23 29

These courses are a part of the general
studies requirements

2 A list of acceptable courses 15 availab & in
School of Agnibusiness and Environ
mental Resources Office

AGRIBUSINESS

The Agnbusiness major offers sev
eral concentrations and options. It
combines business and technical agri
culture as they relate to the manage
ment, marketing, and financial objec-
tives of agnibusiness firms. Topics of
mterest tnclude the supplying of input
resources and services to agricultural
producers, the management of crop and
livestock enterprises, the processing of
raw agricultural products and the man
agement and quality assurance of food
manufacturing. Food distribution 15
examined from the points of view of
food wholesalers and retailers as well
as food service firms, which include
restaurants and specialized food firms.
The study of agribusiness also includes
analysis of the critical roles of govern
ment in regulating certain aspects of
agribusiness and promoting interna-
tional trade in agribusiness products.

Agribusiness. The agribusiness con
centration contains the general agri
business, intemational agribusiness,
and food industry options

General agribusiness integrates the
knowledge and skills needed to manage
people, products, and services in agri-
business enterprises. Agribusiness
management combines the agricultural
sciences, behavioral science, and com
mon sense. Functional, nstitutional,
and behavioral aspects of marketing are
examined while studying the flows of
products and services through the vari-
ous market channels for agricultural
inputs, commodities, and food Em-
phasis is placed on up to date manage
ment/marketing methods that allow
graduates to meet challenges n the
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food and fiber industries. Graduates
are qualified to make significant contri
butions in a broad range of career op
portunities that exist in agribusiness.
Many start career paths that lead to up
per level agribusiness management
marheting positions.

International agrrbusiness re ates
worldwide agricultural resources to the
requirements and potentials of the var
ous nations Particular emphasis is
given to economic development and to
the international trade of food and fiber
products. Special courses are offered
to form a unique curriculum that is de
signed to train either the U.S or foreign
student to work 1n the enhancement of
agricuitural programs of foreign coun
tries Provided s a basic knowledge of
U.S. agricultural techniques that 1s ex
tended to the global aspects of agricul
ture. Graduates in this area are particu
larly quahfied to aid in the develop-
ment of the world's agricultural poten
nal to provide food to meet the expand
ing popuiations. Jobs exist in commer
cial industries and in government agen
cies natienal, international, and for
eign A language capability in addition
to English 15 recommended.

Food mdustry focuses on the scien
tific and techmcal competence required
for employment in this field. Strong
emphasis is given 1o basics such as
food chemustry, food processing, and
food safety. This umque program of
fers employment opportunities for
graduates in food 1ndustries, regulatory
agencies, and consumer organizations.

Students selecting the agnbusiness
conceniration are required to take the
following courses:

Scmester
Hours
Introductory Accountmg I .. 3
or AGB 390 Agribusiness
Accounting  3)

ACC 230

AGB 312 Agribus ness Markeung ... 3
AGB 332 Agnbusiness Finance ...... 3
AGB 342 Agribusiness Management I. 4
AGB 1364 Agnbusiness Technology .3
AGB 412 Agncultural Commodines .. .3

AGB 443 Agribusiness

Management IT ............
Agribusiness Analysis

Agr cultura Market ng

Channe s .3

AGB 444
AGB 455

AGB 458 International Agnibusiness.....3
AGB 474 Agnbusiness Policy and
Government Regulations ... ... 3
AGB 490 Recent Advances n
AgribusIness .. ..o .0l
ECN 112 M croeconomic Principles 3

Total ... i vt v e+ e e 38
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Typical Curriculum for the
Agribusiness Concentration

First Year
Semest r
H urs
AGB 150 Ammal Science . L3
CHM 101 Introductory Chemistry . ......4
ENG 101,102 First Year
Compos tion . .. 6
ERA 130 Environmental Resources
Science and Humans .. .. ...4
MAT 117 College Algebra....... .......3
General elective courses . .5
Soc a and behav oral sciences courqes*‘ .6
Total .. oveee e e een - IR 1

Second Year

ACC 230 Introductory Accounting I...3
or AGB 390 Agribusiness

Accounting 3

AGB 302 Iatroduction to

Agrnbusiness . .3
ECN |11 Macroeconomlc Pnncnples 3
ECN 12 Microeconomic Prmeiples .. 3
Agribusimess electives courses .9
General elective Lourses ... . . . . 6
Humanities and fine arts courses* PR
Total .33

Third Year

AGB 300 Lnestoch Management . ....3
AGB 310 Crop Management .3
AGB 312 Agribusiness Marketing 3
AGB 332 Agunbusiness Finance 3
AGB 342 Agribusmess Management 1 4
AGB 364 Agribusiness Techno ogy . .3
ERA 1346 Natura Resoure

Conservatton. ... ... 3
ERA 350 Applied Quantitat ve

Methods + e e e v v e e 00 3
QPR COUTSES .. . ... v vars sere vives e o0 O
Total .31

Fourth Year

AGB 412 Agnculwral Commodines 3
AGB 443 Agribusiness

Management 21 . . . ... ... 3
AGB 444 Agrbusiness Analysis . .3
AGB 455 Agncultural Marketing

Channe s ... ... - 3
AGB 458 Imtemational Agnbusmess 3
AGB 474 Agnbus ness Pohcy and

Government Regulat ons . .3
AGB 490 Recent Advances n

Agr busingss . ..o v evr s on 1
General elective courses ... 3
Option courses ... .. .
Total.. ... ... .. 31

* See pages 45-63 for the requirements and
the approved 1st

Computer Analysis. This concenira
tion gives students the necessary back
ground to move into a wide variety of

career opportunities mvolving the use
of computers in the agribusmess indus
tries. A basic core of agricultural sci
ence courses is combined with a profi
ciency core of agribusiness marketing,
management, finance, and critical com
puter science courses. A graduate of
this program is prepared to handle the
problems agribusiness firms and or
gamzations face in applying the latest
computer technology to operations.

Students choosing the computer
analysis concentration are required to
take the following proficiency core
Courses:

Seme t
H s
AGB 312 Agribusiness Marketng . 3
AGB 332 Agnbusiness Finance .3
AGB 342 Agnbusiness Management [ 4
BIO 181.182 General Biologv .8
CSE 100 Introduction to Computer
Science I " 3
CSE 10 Introducuon to Computer
Science I1 . R
CSE 120 Dagiat Desien
Fundamentals ......... . .3
CSE 201 App cat on Languages Pro
gramnming Laboratory H
CSE 310 Data Structures ... ... 3
CSE 340 Structure «f Programming
Languages v e 2 3
ERA 350 Applied Quant:tdtlve
Methods .. v 3
MAT 243 Discrete Ma[hemancal
Structures ... L3
MAT 271 Calculus with Anal)tlc
Geometry I ... o d
or MAT 290 Calculus I (il
MAT 272 Caiculus with Ana ytic
Geometry III .. ........ 4
or MAT 29 Catculus 11 S
MAT 342 Linear Algebra .. ........ 3
Total ..... 51 53

Typical Curriculum for the
Computer Analysis Concentration

First Year
Seme ter
H wr
CSE 100 Introduction to Computer
Scence [ . 3
CSE 101  Introduct on 1o Compuier
Science II TR |
ENG 101, 102 First Year
Compositton ... 6
MAT 243 Duscrete Mathemat cal
Structures v U |
MAT 270 Caculus with Analyt c
Geometry I, 4
MAT 271 Calculus w:th Analytlc
Geometry I1 4
Humanities and f'ne arts courses® . 6
Social and behavioral sciences courses* .. 3

p ]
)

Total

Second Year

AGE 3 2 Introduction to

Agr business .. R |
BIO 181,182 General Blology w8
CSE 120 D gtal Design

Fundamentals .. R |
CSE 201 App tator Languages Pro

gramming Laboratory . . 1
CSE 310 Data Structures [ |
MAT 2 2 Cacuus with Ana ytc

Geometry 111 ... .. st
General elective courses. ... . o9
Total .. ... . e . .31

Third Year

AGB 300 Lnestock Management .....3
AGB 310 Crop Management .3
AGB 312 Agr bus ness Marketing ... 3
AGB 332 Agnbusiness Fmance .......... 3
AGB 342 Agrbusiness Mdnagement I 4
C8E 340G Structure of Programm ng

Languages ...  ...... 3
ERA 330 Appled Quantitat ve

Methods AU L3
MAT 342 Linear Agebra...... .3
Soc a and behayv wal sciences courses™ 6
Total oo e . e 31

Fourth Year

ERA 346 Natural Resource

Conservation . ... . R
Genera elect ve courses .. ... e 13
Suppertu g courses ... .. ... 16
Tota e el .32

* See pages 45-65 for the requirements and
the approsed list.

Pre-veterinary Medicine. This con
centration is primarily designed to meet
the entrance requirements of profes
sional veterinary medical schools in the
United States and Canada. Se ection of
this area permits students to complete
the pre veterinary requirements for en
trance to professional veterinary
school. The curriculum permats the
student to obtain some course worh m
agribusiness, especially as 1t relates to
professional practice and industry.
This background also provides an im
portant alternative tor the student who
does not actually enter vetermary
school. Completion of all requirements
for a B.S. degree in Agribusiness at
ASU is provided by completing add:
tona credits, it desired. A pre-veteri
nary medicine student who has been
accepted to a school of veterinary
medicme and who also ¢ ects to earn a
Bachelor of Science degree in the
School of Agribusmess and Enviren-
mental Resources may do so by com
pleting a mimimum of 30 semester



hours at ASU and by completing the
Agribusiness and Environmenta Re-
sources in Agriculture and general
studies requirements. The student may
then receive a written statement from
the dean of the College of Engineering
and Applied Sciences giving senior in
absentia privileges. The student 1s eli
gible to receive the B.S. degree after
the Office of the Registrar receives a
recommendation from the dean of the
professional school and a transcript of
credit indicating the student has com-
pleted a total of 126 semester hours
with a cumulative GPA of 2.00 or bet
ter.

Although this cencentration 15 pri
marily intended for the student prepar
ing to enter professional veterinary
medicine as a career, it 1s also an excel-
lent basis for future graduate degree
programs or many of the scientifically
related jobs in agribusiness and govern
ment.

Students selecting the pre vetennary
medicine concentration are required to
take the following proficiency core
courses:

]

Semester
Hours
BIO 181,182 General Biology... .8
CHM 113 General Chemmstry .. -
CHM 115 General Chemistry with
Qualitative Analysis .. ........ 5
CHM 231 Elementary Orgamc
Chemistry .. .4
or CHM 331 General Orgamc
Chemstry, 335 General Or
gamic Chemistry Laboratory,
332 General Orgamc Chenus
try, and 336 General Orgamc
Chemustry Laboratory (8)
ERA 350 Applied Quantitative
Methods .. ........ cereerenennn 3
MAT 117 College Algebra....ccovee crra 3
or MAT 210 Bnef
Calculus (3
MIC 206 Microbology Laboratory .. 1
MIC 220 Biology of Microorganisms .. 3
Total cvvervr v comes ceeereenes o .31 35

Typical Curricslum for the
Pre-Veterinary Medicine

Concentration
First Year
Semester
Hours
CHM 113 General Chemistry ... v 4
CHM 115 General Chermstry with
Qualitative Analysts . ... o3
ENG 101,102 First Year
ComposItion . ..o B
MAT 117 College Algebra .. 3

or MAT 210 Bnef
Calculus (3)
Humanittes and fine arts courses! .. 6

Social and behavioral sciences courses' 6

Total s cer e 30

Second Year

AGB 300 Livestock Management . . .....3
AGB 353 Wildlife and Domestic
Ammal Nutrition ... . ...
182 General Biology .
Elementary Orgame
Chermstry .. .4
or CHM 331 Genera] Orgaruc
Chemustry. 335 General Or
ganic Chemustry Laboratory.
332 General Organic Chem
1stry, and 336 General Or
ganic Chemistry

Laboratory (8)

General elective COUISES ... .ooereneen- 9
Humamties and fine arts courses 3

.30-34

oot

BIO 131,
CHM 231

Total et ceveees o s

Third Year

Vetermary Pracuces .............
General Genetics ...
Principles of
Biochemusiry ... .23
Elementary BIOCthlStl'y
Laboratory .. RO |
Natural Resource
Congervanon ... ..o 3
Appled Quanmatlve
Methods .. .. .
Microbiology Laboralory .
Biology of Microorganisms
General Physics ... e
General Physics Laboratory o
PHY 112 General Physics R
PHY 114 General Phys1cs Laboratory -
General elective courses .

Total ... .. s 33

AGB 439
BIO 340
CHM 361

B

CHM 367
ERA 346
ERA 350
MIC 206
MIC 220

PHY 11t
PHY 113

-h--i»—-i.uua-—-u

Fourth Year®

General elective COUTSES . . uu v csvenen o 0
Supporting Courses . ... .. 15
Upper-division courses .. 12
Total .33

! See pages 45-65 for the requirements and
the approved hst.

2 Assunung the student has applied and has
been accepted to a veterinary coilege dur
ing the beginning of the thurd year, the
courses from the first year of the veteri
nary program are substituted for the
classes of the fourth year for the B.S. de
gree.

ENVIRONMENTAL RESOURCES
IN AGRICULTURE

The primary emphasis of the Envi
ronmental Resources in Agriculture
major 15 natural resource management
and conservation. Particular attention
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is given to the study of ecosystem char
actenstics as they relate to man’s use of
renewable resources. Applications of
ecological pninciples to resource man-
agement are considered using examples
drawn from Arizona’s forest, range,
and agricultural ecosystems. Employ
ment opportunities in environmental
resource management, range ecology,
land reclamation, soil conservation, and
agribusiness exist with both private
firms and government resource man
agement agencies.

Natural Resource Management. This
concentration includes the range ecol-
ogy and wildlife habitat management
options.

Range ecology emphasizes the study
of renewable rangeland resources based
on a strong background of agricultural
and biological sciences. The specific
areas of plant, animal, and soil sciences
with strong supporting courses 1n ecol
ogy constitute primary training in this
option. Students may choose careers as
professional range or soil conservation
ists for federal and state agencies or in
private industry. Range and soil con
servationists both perform work con
cerned with mventorying, analyzing,
improving, protecting, and managing
the natural resources of rangelands and
related wildlands.

Wildltfe habitat management empha
sizes the interaction of renewable re
sources with the wildlife populations
that inhabit them. Primary training 1s
in the areas of ecology, plant, and soil
science, with strong supporting courses
in wildlife. Students completing this
option may choose careers as profes
sional wildlife habitai managers for
federal and state agenctes or in the pri
vate sector.

Students selecting the natural re-
SOUrce management concentration are
required to take the following courses:

Semester
Hours
BIO 320 Fundamentals of Ecology ......3
BOT 370 The Flora of Arizona ... ..... 4
ENG 301 Writing for the Professions ..3
ERA 325 S0il§ cecer veeeres e a3
ERA 326 Soils Laboratory ...... .1
ERA 333 Water Resources
MANAZEMENE voverererrerrnres - 0 oo 3
ERA 360 Range Ecosystem
Management ... .4
ERA 402 Range Habutat Inventory .4
ERA 407 Range Plants and Habltats ..... 4
ERA 420 Range Habitat
Improvements .......coovecveeeen 3
ERA 475 Wildhfe and Range
Ammal Management ............. 3
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ERA 490 Recent Advances in
Environmental Resources.. ... 1

Total e e e e 36

Typica! Curricuium for
Environmental Resources in

Agriculture
First Year
Semester
Hours
BIO 181, 182 General Biology ..... ... .8

CHM 101 Introductory Chemistry .....4
ENG 101, 102 First Year

Composition ... . vs o 0
MAT 117 College Algebra ... couee ... .3
Computer course 3
General elective COUrSES ...... i v 7
7. O | |

Second Year

BOT 370 The Flora of Arizona ...........4
ERA 325 S0il5 covineee ceeviriiaes sevvnenscecens 3
ERA 326 Soils Laboratary ... v 1
Humanities and fine arts courses 8
Option requirements 7
Social and behavioral sciences courses 8

TOMAl cevvveirinirinsaiss cereremeremeremeents sen sremerenses 3§
Third Year
AGB 300 Livestock Management .........3
AGE 302 Intreduction to
Agrnbusiness .
AGB 310 Crop Management ....... ...
ERA 346 Natural Resource
ConsServation . ... «oeoer « < e 3
ERA 350 Applied Quantitative
Methods ... i o 3
ERA 1360 Range Ecosystem
Mapagement ....... venrnirenenn 4
Option requirement53 e .. 14
TOtal cee cecererer e ne v e v “ .33
Fourth Year

ERA 490 Recent Advances in
Environmental Resources ...... 1

General elechive CORISES .o savnsninennns 4
Option requirements’ 26
Total U §

A st of acceptable courses is available in
School of Agnbusiness and Environ
mental Resources Office

2 See pages 45-65 for the requirements and
the approved list,

3 Option requirements as listed for individ
ual programs.

AGRIBUSINESS

AGB 101 Food Chain. (2 F

Dependence of the qua ty quantty, and cost
of natona food supp es on techne ogy mar
ket ng, and world agncu tural po ¢ es. General
studies G

150 Animal Sclence, (3) F

Comparat ve growth development and
propagat on of farm an mafs Lecture, ab
160 Veterinary Medicine Today. (2) N
Intraduct on to the ro e of the veter narian as
ra ated to the f & ds of food supp y and veter
nary medicine

300 Livestock Management. 3 F
Methods of managing vestock enterpnses
econom ¢S loss prevent on, and market ng
Prerequistes BIO 181, 182.

302 Introduction to Agribusiness. (3} F
Impact of nat onal po cy and wor d agrculture
on the cost, quanhty and guaity of the U.S
food resources.

310 Crop Management. (3) S

Crop production management pr ncp es, and
their app cation to crop growth and deve op
ment Prerequstes B0 181 182

312 Agribusiness Marketing. 3)F
Marketing arrangements for agr cu tural prod
ucts. Prerequistte AGB 342

332 Agribusiness Finance. (3} S

Agribus ness investment management and
financ a mstiutong that serve agricu ture
Prerequ s tes. AGB 342, ECN 111

335 Establishing an Agribusiness. 3) F
Estab sh ng entreprengurship n agriculture
nc uding ega status, fnancing p anming
market ng and management. Prerequisite
Jurior stand ng

342 Agribusiness Management |. (4) S
Prnc p es of management, n¢ ud ng plann ng,
organz ng ntegrating, measur ng, and deve
op ng peop @ n agnbus ness organizal ons
Lecture computer lab

353 Wildlife and Domestic Animal Nutri-
tion. (3) S

Feedstuffs, feed'ng standards and ther app
cat on n meet ng nutr t'onal needs of anima s
produc ng food and fiber

364 Agribusiness Technology. (3) S

B otechno ogy and othar technolog es of the

three sectors of agnbus ness ncud ng nput
product on, and commed ty food process ng

and d str buton. Preraqu s tes BIQ 181 and

182 orinstructor approva

368 Food Processing. (3} F

An ntroduchon to processed food qua ty as
surance, stat stical samp ng, and nspection
procedures Prerequ s tes. AGB 364° ERA
350

369 Food Analysis. (3} F

Process ng contro and s¢ ent f c nstrumenta
ton used n food qua ty assurance aborato
res Lecture lab Prerequ stes. CHM 225,
226

370 Companion Animals to Man. (3) N
Setection breed ng, heath and care of pets
Includes the r socia and econom ¢ tmpact on
urban 1v ng

380 Agribusiness Accounting. (3 N
Intraduct on fo managena account ng for agn
business us ng computer zed account ng sys
tems for the development of f nanc af data
requ red for management dec s on mak ng
Prerequ s te computer teracy

402 Agticultural Cooperatives. 3 N
Organ zat on, operat on, and management of
agrcutura cooperat ves

404 Szles and Merchandising in Agn-
business, 3 N

The prac p es and techn ques of sel ng and
cornmod ty merchand s ng n the agr cu tura
ndustr es. Lectura  ab.

412 Agricultural Commodities. 3 F

Trad ng on futures markets. Emphas s on the
hedg ng pracices w th gra ns and meats. Pre
requ site* AGB 312 or 1 market ng or f nance
course

413 Financial Commodities. 3 S

Trad ng on futures markets Emphas s on the
hedg ng practices wthinanca and currency
nstruments Prerequ ste AGB 332 or FIN
300

414 Advanced Commodity Trading. 3 N
Advanced ana ysis of trad ng techr: ques, w th
emphas s on hedg ng in the futures markets
Prerequ s te. AGB 412 or 413

423 Food and Industrial Microbiology. 4 F
Faod and ndustra refated m croorgan sms
deter orat on and preservat on of ndustra
commodtes Lecture, ab. Prerequisite MIG
205 or 206 or wnstructor apprava

424 Food and Industrial Fermentations. 4
)

Management, man pu aton and metabo ¢
actvtes of ndustra mcroba cultures and
the r processes Lecture, fab Preregquste:
AGB 423 or nstructer approva

425 Food Safety. (3) S

Contro, preventon and pred'ct on of mcro
ba and chemca food borne d seases. Pre
ragqu s te. AGB 423 ar nstrucior approva

426 Food Chemistry. (4 S

The b ochemn ca and chemca nteract ons
that oceur r:raw and processed foods Lec
ture ab Prerequstes CHM 115, 231

428 Comparative Nutriton. 3 N
Effects of nutr tion on an ma systems and
metabo ¢ functions Prerequste CHM 231.

433 Diseases of Domestic Animals. (3 N
Contro and preventon of nfect ous and non
nfect ous d seases of domestcanmas Pre
requisite: M C 206 or 220

435 Animal Physiclogy I, 4 F

Contro and funct on of the nervous muscu ar
card ovascu ar, resp ratory and rena systems
of domestcanmas Lecture ab Cross sted
as BME 435 Prerequstes. B O 181 CHM
113.

439 Veterinary Practices, 3)F, 5

Observat on of and partcpaton n veter nary
med ¢ ne and surgery superv sed by loca vet
efnarans Prefequsite advanced pre veter
nary student

440 Food Marketing, 2 S

Food process ng, packag ng, ¢ strbution mar
ket research, new food research and deve op
ment and sac4a mpicatong Prarequsie:
AGB 312

443 Agnbusiness Management il. 3)F

Pr nc p es of human resource ranagement,
wth emphas s on the spec a problems of agr
bus ness systems Prerequ ¢ 1¢ AGB 342
444 Agribusiness Analysis. 3 S

Anayss of agnbus ness frm dec s ons n the
ecologca ecenomc socal andpot a en
vranments. Speca emphassonethca s
sues surround ng feod product on and con
sumplon. Prosequ stes AGB 312 and 332 or
equvaents General studes LZ



450 International Agricuttural Develop-
ment. (3 F

Transit on of developing countr es from sub
5 stence 10 modern agr cu ture Techno ogy
transfer and food improvament programs are
emphas zed. Prerequ s te. AGB 312

452 World Food Dynamics. (3) N

Trans tion and deve opment of raw agncu tura
commod tes nto nutnt ona food products
Emphas s g ven to food expans on n deve op
ing countnes Prerequ s te: AGB 302

453 World Agricultural Resources. (3) S
World preduction and consumpt on of agrcu
tural products, internat ona ra at onsh ps, and
agencies concerned w th wor d agr cu tura
deve gpment prob ems. Prerequ s te AGB
302 General studies' G

454 International Agricultural Trade, (3} N
D mens ons, ocatons m x, methods, and
changes of international trade n agriculurat
products. Prerequ s te* AGB 312

455 Agricultural Marketing Channels. (3) S
Operat onal stages of agneu tural commod t'es
in norma distribut on systems and mplemen
tat on of marketing strateg es Preragu site
AGB 312

458 International Agribusiness. (3) N
Ident ficat on and ana ysis of methods prob
ems, and future of nternatona agr business
operatons Emphas zes spec al prob ems
associated with nternat ona agr bus ness
systems. Prerequisite AGB 312.

460 Agribusiness Management Systems.
4s

The development and use of dec’s on support
systems for agribus ness management and
market ng Leciure, lab Prerequ sites AGB
332, 342, ERA 350.

474 Agribusiness Policy and Government
Regutations. (3 F

The deve opment and mp emeriat on of gov
ernment food drug pest c de, and farm pol -
¢ es and regu at ons that affect the manage
ment of agr bus ness Prerequisites AGB 312,
342 412,

490 Recent Advances in Agribusineas. (1}

Fi'epons and d scuss ons of current top ¢s and
prob ems assoc ated w th agr bus ness May
be repeated for credt

505 Commodity Analysis. (3 N
Analys s of commod ty markets. Prerequ s te:
1 year of econom ¢s or market ng

508 Advanced Agribusiness Marketing. (3}
F

Theory and analys s of marketing farm com
mod'ties nsks and the effect of future trading
on cash pr ces

509 Advanced Agribusiness Marketing
Channels. {3) S

Ana ysis of agr busmess market channe sys
fems Formulat on of marketing strateg es

510 Advanced Agribusiness Management I
B)F

Assessment and current prob ems n manag
ing human and f nancia resources n agr bus
ness. Case stud es and ana ysis of spec a
agnbusness probems Prerequste AGB
342

511 Advanced Agribusiness Management
n.{3)s

Analys s of organ zat on behav or changs,
and rescurce requ remaenis w th n agrbus -
ness systems Prerequ s te. AGB 342

512 Food Industry Management. (3) S
Operat ons and management of food process
ing factones food d str bution centers, and
reta ! food hand ng frms

516 International Agriculturat Techniques.
3N

Coord nat an of product on and market ng
techn ques to consumpt on object ves w th
agrecutura preducts in foreign countr es

518 World Agricultural Development. 3) N
Factors that nf uence product on, procass ng
and marketng of agricultural products n de
ve 0Op ng countr es

520 Advanced Agribusiness Analysis |, 4
s

Vertca ntegraton and d Herent at on n food
and agnicu tural ndustnes Lecture rectaton.
Prerequ s tes: AGB 508 and 510 and 532 or
equiva ents

521 Agribusiness Coordination, (4} N
QOrgan zat ona aternatives for agr business
w th emphas s on cooperatives and trad ng
compan es Lecture, rec tation, Prerequis tes
AGB 508 and 510 and 532 or equ va enls

525 Advanced Agribusiness Management
Systems. (3 N

Deve opment and use of dec s on support sys
tems for agr bus ness managemeant decs on
making Prarequ stes AGB 510 532

527 Agribusiness Research Methods. 3 N
The use of mode bulding, hypothes 5 test ng,
and empir ca analys s 1n 50 v ng agr bus ness
prob ems.

530 Advanced Agribusiness Poliey. 3) N
Po cy mak ng h story, structure and process
Prerequ s te AGB 508.

532 Advanced Agribusiness Finance. 3)F
F nanca management of agr bus ness f rms
agrbusness fnanca anayss nvesiment
ana ys s, agricuitura r sk management and
introduct on to agrou tura fnanca ntermed
ares Prerequ’stes computer Iteracy and
one f nance course or nstructor approva.

535 Advanced Food Sclence. {3) N
Chemical and phys ca nature of procassed
foods Emphas’s on food product deve op
ment Prerequsie AGB 364

Omnibus Courses: See page 40 for omn bus
courses that may be offered

ENVIRONMENTAL RESOURCES
IN AGRICULTURE

ERA 130 Environmental Resources Sci-
ance and Humans. (4 F. S

Physca and boogca aws undery'ng the
product'on of natural resources, incudng ar
water so pants and anmas as nfluenced
by humans, Lecture lab

32550lls. (3 F

Fundamenta propertes of so sandtherrea
ton to p ant growth and the nutr t on of man
and amma s Re aton of so s t¢ envron-
menta quaity Prerequste’ CHM 101 or 113
of aqu va ent

326 Soils Laboratory. {1 F

Se ected exerc ses to broaden the back
ground and understand'ng of basc so prn-
cples Lab Corequste. ERA 325

332 Agricultural Chemicals. 3) N

Compos ton propert es, and use of agr cu
tura commerc a fert zers and pestc das and
the r effects on so , ar, and water qua ity
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333 Water Resources Management. 3) S
Sources the r developmeni and conservaton
n arid reg ans for agr cultura natural re
sources, and urban uses Prerequ s te: CHM
109 or 113.

346 Natural Resource Conservation. (3) S
A goba perspective on the conservat on of
w dand and agncu tura resources, Deve op-
mentiresource con ervat'on nierre atonships
Genera studes G

350 Applied Quantitative Methods. (3) F
Stat st ca methods w th app cat ons n natural
rasource management and the agneu tural

sc ences. Use of d g tal computer Prerequ
ste: MAT 117 or equ valent, General stud es
N2

360 Range Ecosystem Management. {4} F
nterre at onsh ps between vegetaton so s,
and graz ng anma s Eva uaton of grazing
anma mpact {vestock andwid fe) Muitipe
use of range and resources Lecture, recrta
ton Prerequstes B O 320 and ERA 346 or
equvaents

365 Watershed Management. (3) N

Hydro og c, physca bicogca, and ecologca
prnc ples app ed to watershed management.
mpact of ecosysterm man pu at ons on water
yedandqua ty. 1 weekend fed tnp Pre
requ s tes’ ERA 325, 346

370 Forest Ecosystern Management, (3} N
S veutural princ ples under y ng the pract ce
of farestry Forest s te eva vations, manipula
t on of stands to d rect success on forest
measurements and mutp e use of forests
Lecture lab Prerequstes B O 320; ERA
346 350

402 Range Habitat Inventory. 4) 5
Vegetat on samp ng and nventory as related
to anma hab tat relat ons Lecture, ab 1
weskend fedtrp Prarequ stes ERA 350,
360

407 Range Plants and Habitats. 4 F

The d str but on, eco og ca characterist cs,
dent f cat on of key p ants, and va ues of hatx
fats on western range ands Laboratory em
phas s on grass dentfcaton Lecture ab.
Preregu site BOT 370 or equ vaent

410 Wildlife Habitat Relations. (3 N

nteract ans among an ma popu ations and
thewr habrtat Systems simu ation of pepu at on
dynam cs as nf uenced by competit on and
management strateg es Lacture 1 weekend
fedtrp. Prerequ $te ERA 360

420 Range Habitat Improvements. {(3) S
Current pract ces n brush and weed contro ,
revegetat on, burn rig, water deva opments,
fencng and graz ng as toa & for range 'm
provement Lecture, 1 weekend fe d trip. Pre
requ s te ERA 360

425 Soil Classification and Management.
3N

Prncpesof so geness morpho ogy and
cass { cat'on. Management and conservat on
practces w' be presented Prerequisite ERA
325

446 Soii Fertility, 3} 5

Ab ty of so s toretan and suppy p ant nutn
ents Reactons of fert zers nsols Prerequ
stes ERA 325 326

448 Soil Ecology. 3 N

8o s vewed 'n an ecosystemn context, so!
pant re at onsh ps nute ent budgets and abi
ot ¢ factors that nfuence so” processes Pre
requ s tes BIO 320 and ERA 325 and 326 or
nstructor approval
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452 Soil, Water, and Irrigation. (3 N
Water measurement conveyance, and con
servat on, w th emphas s on crop product on
and so pant water re ations Prerequste
ERA 325.

460 Applied Systems Ecology. (3) N

The systems approach app ed to anays's and
management of natura resource ecosystems
Use of s mulaton mode s Prerequstes ERA
350 or equ valent, 1 caurse n eco ogy

470 Land Reclamation. (3} N

Prablems of reesiab ish ng vegetatononds
turbed s'tes Speca revegetat on techn ques,
surface mod f cat ons, and government regu a
ttans 1 weekend fie d tr p. Prerequ s tes: ERA
407 and 420 and 446 and 448 or nstructor
approva

475 Wildlife and Range Amimal Manage-
ment. 3 N

Pr nc p es and techniques for management of
domest ¢ and nondomestic animals us ng
rangefand ecosysterns Emphas s on practical
app catons of management Weekend fie d
irps Prerequ s te. nstructor approva.

480 Natural Resource Planning. (3 S

P ann ng for management and conservat on of
w d and ecosystems Ecocogica economic
and soca constraints on leng term susta n

ab e resource development Computer tog s
for resource p anning Lecture, 1 weekend
hield tr p. Prerequ s tes ERA 402 or equ va
ent, sen or stand ng

480 Recent Advances in Environmental
Resources, (1) N

Current terature and s gn f cant develop
ments nvolving env ronmental resources May
be repeated for credst

540 Plant Responses to Environmental
Stresses. (3 N

React on of p ants to env renmental stresses,
herb vores, f re, pest ¢ des, mechanca treat
ments aera polutants, and sol amend
mants. 1 weekend hed trp Prerequ s tes:
BOT 360 and ERA 420 orinstructor approva.

548 Plants, Soils, and Environmental
Quality. (3) N

Effects ot ar qua ty on plants and so s, and
ther ro e nremov ng contam nants from the
atmosphere Prerequ ste. ERA 325

550 Vegetation Dynamics. (3) N

Success on concept and its use nsteevau
at on. Hab tat type concept Herb vore as an
eco og ca process Prerequste: BOT 420 or
mstructor approva

560 Systems Ecology. (3) N

Quant tat ve descr pt on and mathemat ca
mode ng of ecosystem structure and funct on.
Techn ques for mode construct on and s mu
iaton Lecture ab Prerequstes ERA 350 or
equ valent computer programrm ng; 6 hours n
eco 0g ca studies

Omnibus Courses: See page 40 for omn bus
courses that may be offered.

School of Construction
and Technology

Richard W. Kelly
Director
(TC 201A) 602 965-3874

PURPOSE

The primary purpose of the school is
to provide students the opportunity to
obtain a quality educatton in construc
tion and technology and to qualify them
directly for positions of leadership and
responsibility in industrial, commercial,
educational, and government activity.

The construction program and its op-
tions provide a well integrated program
that gives the student proficiency for a
professional construction career. In
addition to techmeal skills, 1t develops
the 1deals, judgment, character, and
breadth of view 1mportant to success in
the indusiry.

The technology programs provide
the opportunity to earn a degree that
stresses theory reinforced by laboratory
application a more applied approach
than engineering students experience.
The technology programs assist i pre
paring for challenging career opportu-
nities in industry and government for
the forward-looking student. The tech
nology graduate in industry becomes a
member of the total engineering effort,
contributing an applications orientation
to complement the engineer’s more
theoretical concepts. The student 1s
educated to render practical decisions
with safety and economy in mind, to
install and operate technical systems, to
develop or improve a product, to revise
systems, and to provide customer sup
port when needed.

DEGREES

Bachelor of Science degree programs
and options within each major are of-
fered in the four departments as shown
on pages 210-211. Each curriculum
mcludes some elective courses that are
reserved for the student™s use to add a
unique emphasis or dimension. These
credits are traditionally referred to as
technical electives and are normally
restricted to upper division courses in
technology, construction, engineering,
and computer science. In each case,
the choice of technical electives must
be approved by the student’s faculty

advisor and department chair. Require
ments for each of the majors offered
are described on the following pages.

In addition to the undergraduate de
grees offered i the School of Con-
struction and Technology, the Master
of Technology degree (M.Tech.) is of-
fered by each of the three departments
in technology 1 accordance with the
details given on page 213, and the Mas-
ter of Science degree (M.S.) is offered
by the Department of Construction.
See the Graduate Catalog for complete
details.

ADMISSION

See pages 27 32, 43-45,207 209,
and 213 214 for information regarding
requirements for admission, transfer,
retention, disqualification, and rein
statement.

A preprofessional category 15 avail
able for applicants defictent in regular
admission requirements.

The Department of Construction re
quires secondary school pnits totaling
three and a half units in mathematics,
including geometry, advanced algebra,
and trigonometry. Students having
omissions or deficiencies in subject
matter preparation are required to com
plete additional university credit course
work that is not applied toward a2 Con
struction major. These may include
MAT 118 Precalculus Algebra and
Trigonometry and PHY 101 Introduc
tion to Physics. Vocational and craft-
onented courses taught at community
colleges are not accepted for credit to
ward a bachelor’s degree n Construc-
tion.

Entry into a program in one of the
departments of technology as a fresh-
man student assumes three years of
high school math (algebra I and 1T and
geometry). High school chemistry and
physics are recommended. Siudents
without the required math background
must take appropriate deficiency
courses before entry or immediately
upon enrollment at ASU. Assoc ate
degree transfer students are expected to
have completed college algebra and
trigonometry.

Students who begin their college
education at institutions other than
ASU with intent to transfer to ASU
should consult the given major require
ments and seek equivalent courses at
the transfer institution. Any transfer
courses from a community college are
applied ondy as lower division credit.



The GPA requirement for admission
of transfer students mto the School of
Construction and Technology 15 2.25
for Arizona residents and 2 50 for non
residents. The freshman and sopho
more programs of study are designed to
facilitate transfer of junior and commu
nity college students or associate de
gree graduates.

International students are required to
have a TOEFL score of 550 for admis
sion to a Construction major and 500
for admission to a technology major.

DPEGREE REQUIREMENTS

All baccalaureate degree programs n
the School of Constructton and Tech
nology require completion of the uni-
versity English proficiency require
ment, a general stud es component, and
a construction and technolegy core
component. The engineering technol
ogy programs also require compietton
of an engineening technology core. All
programs require a rmmnimum of 132
semester hours.

The specific course requurements for
the English proficiency, general stud
1es. construction and technology core,
and the engineering technology core
are listed below. Refer to the individ
ual mayors or options for their addi-
tional required courses.

Semester

English Proficiency Hours
ENG 101, 102 First Year

Composition w . O

or ENG 105
Advanced First Year
Composition 3}
General Studies
Luteracy and Cruncal Inguiry®

One L1 course’ . 3
ETC 400 Techntcal
Communications 3
Numeracy
ECE 106 Introduction to Computer
Aaded Engn‘le,ermgl 3
MAT 118 Preca culus Algebra
and Trigonometry’ 3

Humanities and Fine Arts and

Social and Behavioral Scrences®

(15 semester hours minimum

At least one course must be of upper divi
sion leve , two courses must be from the
same department, and two or more depart-
ments must be represented 1 total selec
tion

Hu anities and fine arts ... ceeviien . .69
Social and behavioral sciences .. .36
ECN 111 Macroeconomic

Prncip ey 3
Natural Sciences
PHY 111 General Phvsics!

W W

PHY 112 General Physics!
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PHY 113 General Ph}/sws
Laboratory
114 General Ph{/sics

Laboratory

1
PHY
1

Total genera studies.. R 35

NOTE: Six semester hours taken it two of
the three awareness areas are re
quired 1n the final list of courses
offered 1n the student’s graduation
program of study. These can be
included 1 the humanities and fine
arts socral and behavioral sciences
course selections  See the hist of
acceptable courses

! Graduation requirement for the baccalau
reate degree

2 See pages 45-65 for the requirements and
the approved list

3 See page 46 for a descniption of L1
courses.

Construction and Technology
Core

The following courses constitute the
Construction and Technology Core and
are required in all baccalaureate degree
programs 1n the School. These courses,
with the exception of ECE 105, are m
cluded in the general studies compo
nent. Refer to the individual depart
ment descriptive material for specific
departmental degree requirements

Sem ster
H s

ECE 105 Introduction 1o Languages
of Engineering .. . 3

ECE 106 Introduction to Computer
Aided Engineenng 3
ECN 1t Macroeconomics Pnnc1pies .3
ETC 400 Techmcal Communications ..3
PHY 111 General Physics .. .3
PHY 112 General Physics ..o oo .3
PHY 113 General Physics Laboratory 1
PHY 114 General Physics Laboratory 1
Total cooes vee v e - e v 20

Engineering Technology Core

The following courses constitute the
engineering technology core and are
required 1n all baccalaureate degree
programs in the engineering technolo-
gies:

Seme t r
Heury
CHM 10t Introductory Chemustry .. 4
or CHM 113 General Chemis
try {(4) or CHM 114 General
Chem stry for Engineers 4)
ETC 20f Applied Electrical Sc ence . .4
ETC 21i Apphed Engineering
Mechamcs: Statics ... ... .. 3
ETC 340 Apphlied Thermodyn wmucs
and Heat Transfer 3
MAT 260 Technical Calculus I 3
MAT 261 Technical Ca culus II .3

Total vvvve v vove v v e e .20

GRADUATION REQUIREMENTS

In order to quality for graduation
from the School of Construction and
Technology, a student must have an
overall GPA of at least 2.00 and a GPA
of at least 2.00 for the required courses
in the major field.

" PROFESSIONAL

ACCREDITATION AND
AFFILIATIONS

The Department of Construction 1s a
member of the Associated Schools of
Construction, an organization dedicated
to the development and advancement of
construction education. The Construc
tion program 1s accredited by the
Amernican Council for Construction
Education (ACCE).

The undergraduate programs in
Aeronautical Engineering Technology,
Electronics Engineering Technology,
and Manufacturing Engeeering Tech
nology are accredited by the Technol
ogy Accreditat on Commussion of the
Accreditation Board for Engineering
and Technology .

SPECIAL PROGRAMS

ASU 242 Programs. The School of
Construction and Technology main
tains a cooperative agreement with
most community colleges within Ari-
zona and also w th selected out of state
colleges and universities to structure
courses that are directly transferable
nto the construction and technology
programs at ASU

ASU 3+2 Programs. The Department
of Construction participates i the ASU
3+2 programs with Grand Canyon Uni-
versity and Southwestern University.
See pages 214-215 for details.

ENGINEERING TECHNOLOGY CORE

ETC 201 Applied Electnical Science. 4 F

S SS

Prncpesofee trcty passve e ements, and
dcandaccreutanayss Laboratory exp o
rat on of ¢ rcu t concepts and techn ques us ng
nstrumentat on and the computer as a teo
Lecture ab Prereq stes: ECE 105 MAT
118.

211 Applied Engineering Mechanics:
Stalies. 3 F S S8

Vectors forcas and moments force systems
equ brum anayss of bascsir ctures and
structura components freton centrods and
mements of nerta Cros  sted as CON 221
Prerequ s tas. MAT 261 or equ va enf; PHY
111 113
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340 Applied Thermodynamics and Heat
Transfer. (3 F, S

Thermedynam ¢ systems and processes, f rst
and second laws of thermodynamics proper
t es of pure substances and app cations to
heat engines and specia systems Funda
menta s of conducton rad at on and convec
ton Preregustes MAT 261; PHY 112, 114,

400 Technical Communications. (3} F S
58

Plann ng and prepar ng techn ca pub catons
and oraf presentat ons based on drected |
brary research re ated to current technical
topics Prerequ s tes: sen or standing as a
GEAS major; complet on of frst year Eng 'sh
reau remants; L1 course General studias: L2,

Omnibus Courses: See page 40 for emnibus
courses that may be offered

Aeronautical Technology

Robert O. Meitz
Chair
(TC 100} 602/965-7775

PROFESSOR
MATTHEWS

ASSOCIATE PROFESSORS
GESELL, LATIGO, ME TZ, REED,
ROPER, STANFORD

INSTRUCTOR
ROGERS

LECTURER
HOMAN

PROFESSORS EMERITI
CARLSEN, COX, PEARCE, SALMIRS,
SCHOEN, THOMASON

The Department of Aeronautical
Technology offers two majors leading
to a Bachelor of Science degree. The
majors are Aeronautical Engineering
Technology and Aeronautical Manage
ment Technology. The Aeronautical
Management Technology major in
cludes options in aircrafi flight man-
agement and airway science manage
ment.

Graduates are prepared for entry into
the aerospace industry 1 productive,
professional employment or, alterna
tively, for graduate study. The curric
ula emphasize the recognized principles
underlying the application of technical
knowledge as well as current technol
ogy, preparing the graduate to adapt o
the rapid and continual changes in aero
space technology.

AERONAUTICAL ENGINEERING
TECHNOLOGY—B.S.

The Aeronautical Engineering Tech-
nology degree program is accredited by
the Technology Accreditation Commis
ston of the Accreditation Board for En
gineering and Technology. The cur-
riculum 1s designed to prepare the tech
nologist for technical support of engi
neering activities throughout the aero
space field. Areas of responsibility in
clude the application of applied engi-
neertng practice related 1o fixed wing
aircraft and aerospace vehicle design,
mternal combustion engines, combus
tron processes, turbomachinery, sys-
tems analysis, computer modeling,
quality assurance and nondestructive
testing, and low speed wind tunnel ap-
plications.

Aeronautical Engineering Technol
ogy students are required to complete a
minimum of 132 semester hours, in
cluding at least 50 semester hours of
upper division courses. All degree re
quirements are shown on the student's
Curniculum Check Sheet. These re
quirements include English proficiency,
general studies, construction and tech
nology core, engineering technology
core, and specific additional courses
listed 1n the following section.

Degree Requirements

In addition 1o the required courses
listed for English proficiency, general
studies, construction and technology
core, and the engineering technology
core (see page 223), the following add1
tional courses are required: AET 280,
281, 287, 300, 310, 312, 320, 321, 409,
414, 415,417, 487, CHM 114; COM
225; CSE 183; ECE 105; EET 205 or
MET 325; IEE 300: MAT 262; MET
230 (or CET 250), 313, 432; STP 420,
three elective hours.

Suggested Course Pattern
for Freshmen

Semester

First Semester Hours
ECN 111 Macroeconomic Principles ... 3
ENG 101 First Year Composition ... . ... 3
MAT 1i8 Precalculus Algebra

and Tngenometry ... .. .3
PHY 111 General Physics .. .3
PHY 1i3 General Physics Laboratory 1

Humamues and social and behavioral
scaence elective ... L3

TOtal cvvvee v crvviens crrererse sviririees e e s 0 0 18

Second Semester

CSE 183 Applied Problem Solving

with FORTRAN . cel3

Introducuion to Languages

of Engineering .. . ....... 3

First-Year Compos:llon .3

Technical Caleulus I, .3
3
1

ECE 105

ENG 102
MAT 260
PHY 112 General Physics ..

PHY 114 General Physics Laboratory

Total cos i ce o v e e L 16

AERONAUTICAL MANAGEMENT
TECHNOLOGY—B.S.

The Aeronautical Management
Technology curriculum is designed to
combine a thorough technical training
with an interdisciplinary general uni
versity education. The graduate is pre
pared to assume responsibilities in a
wide area of managerial and technically
related areas of aviation. The student
gains a background in arrcraft struc
tures, reciprocating and turbine en-
gines, performance, design, manage-
ment skills, business principles, sys
tems analysis, and a variety of course
work specific to awcraft flight, awrport
operations, and aif transportation sys
tems. The degree offers two options:
airway science management and air
craft flight management. These curric-
ula have the approval of the Federal
Aviation Administration and can lead
to employment in that agency. The two
options are described separately below.

Aircraft Flight
Management Option

Flight training 1s certified by the
Federal Aviation Administration

Aircraft flight management com
bines academic studies and flight train
ing to prepare graduates for a variety of
positions within the air transportation
industry, primanty in the area of flight
operations. Ground school and flight
trainmg are available, allowing the stu
dent to obtan the private pilot, com-
mercial pilot, and fhght instructor cer-
nficates and also the instrument pilot,
instrument nstructor, and multiengine
pilot ratings.

This curmculum concentrates on
flymg plus the technical, management,
and computer-related applications nec
essary to operate aircraft in the hugh
density enviraonment of modern air
space. This carecer opiion keads to the
development, admimstration, and en
forcement of safety regulations, includ
ing arrworthiness and operational stan
dards 1 civil aviation. The program



emphasizes critical thinking, and cogni-
tive, analytical, and communication
skills.

While enrolled at ASU, students do
not receive college credit for flight in-
struction received at flight schools
other than schools with which the uni
versity has currently contracted for
such instruction. Consideration for
credit is given for flight experience and
certificates received hefore enrollment
at the university.

Flight instruction costs are not in-
cluded in university tution.

Aircraft flight management students
are required to complete a minimum of
132 semester hours, including at least
50 semester hours of upper division
courses. All degree requirements are
shown on the student’s Curriculum
Check Sheet. These requirements in
clude English proficiency, general stud
ies, the construction and technology
core, and specific additional courses
listed in the following section.

Degree Requirements

In addition to the required courses
listed for English proficiency, general
sindies, and the construction and tech
nology core (see page 223), the follow-
ing additional courses are required:
AET 182, 183, 220, 222, 280, 281, 287,
300, 308, 314, 342, 344, 382, 383, 385,
386, 387, 389, 391, 392, 393, 395, 408,
410, 489; CHM 113 or 114; COM 225;
CSE 181; ECE 105; ETC 201; HIS
414; IST 346 (or MGT 301), 452 (or
MGT 311), 480 (or MGT 352); MAT
260, MET 230 (or CET 250); PGS 100;
STP 420.

Suggested Course Pattern
for Freshmen
Semester

First Semester Hours
AET 100 Pnmary Fhight Course ...........0
AET 182 Private Pilot Ground School .. 3
CHM 113 General Chemistry ..cocvvnveianes 4

or CHM 114 General Chemis

try for Engineers (4)
CSE 181 Applied Problem SoEvmg

with BASIC .. RS |
ENG 101 First Year Composmon ......... 3
MAT 118 Precalculus Algebra

and Tngonometry .....coceeevee. 3
Total ...ooiiis et s 16
Second Semester
AET 183 Private Pilot Certificate ......... 1
AET 220 Aviation Meteorology .......... 3
ECE 105 Introduction to Languages

of Engineering ......cu..u.
ENG 102 First Year Composition .........
MAT 260 Technical CalculusI........ .....
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PHY 111 General Physics ... 3
PHY 113 General Physics Laboratory
Total .. 17
Airway Science

Management Option

The airway science management op-
tion is designed to prepare graduates
for managerial and supervisory posi
tions throughout the air transportation
industry. A depth of technical training
is included along with a broad exposure
to business and management courses.
This program of study, interdisciplinary
in nature, prepares the acronautical ca
reer-oriented student for such positions
as air traffic contro! specialist, air car
rier manager, airport manager, and gen-
eral aviation operations manager.

Airway science management stu-
dents are required to complete a mini-
mum of 132 semester hours, including
at least 50 semester hours of vpper di
vision courses. All degree require-
ments are shown on the student’s Cur
ricnlum Check Sheet. These require-
ments include English proficiency, gen-
eral studies, the construction and tech
nology core, and specific additional
courses listed in the following section.

Degree Requirements

In addition to the required courses
listed for English proficiency, general
studies, and the construction and tech
nology core (see page 223), the follow-
ing additional courses are required:
ACC 230; AET 182, 201, 280, 281,
287, 308, 342, 344, 408, 410, 489;
CHM 113 or 114; COM 225; CSE 181,
ECE 105; ECN 112; ETC 201; HIS
414; TEE 431; IST 346 (or MGT 301),
452 (or MGT 311), 480 (or MGT 352),
491 (or MGT 423), 498 (or BLW 305);
MAT 260; MET 230 or CET 250; PGS
100; SOC 301; STP 420; nine elective
hours.

Suggested Course Pattern

for Freshmen
Semester

First Semester Hours
AET 182 Prvate Pilot Ground School .3
CHM 113 General Chemistry ........ce.u... 4

or CHM 114 General Chem-

istry for Engineers (4)
CSE 181 Appiied Problem Solving

with BASIC ..o 3
ENG 101 First Year Composition ......... 3
MAT 118 Precalculus Algebra

and Trigonometry .......ceeeune 3
Total oo e e eeeeeee 10

Second Semester

ECE 105 Introduction to Languages

of Engmeering . .3
ECN 111 Macroeconomic Pnnmplcs .3
ENG 102 First-Year Composmon ........ 3
MAT 260 Technical Calculus I ., w3
PHY 111 General Physics .. w3
PHY 113 General Physics Laboratory 1
TOtAl .coeries ciies s v srerinesrnnnen 16
STUDENT GRGANIZATIONS

The department hosts the local chap-
ter of Alpha Eta Rho, the international
professional aviation fraternity. Stu
dents also are eligible for membership
in Tau Alpha Pi, the national honor so
ciety for engineering technology,
American Association for Airport Ex
ecutives (AAAE), and the Precision
Flight Team, which competes in re
gional and national flying safety com-
petitions.

AERONAUTICAL TECHNOLOGY

Flight instruction costs are not ncluded in uni
versity tution

AET 100 Primary Flight Course. (0) F, S 8S
Al ows student to accrue fhght t me in prepara-
ton for the Pnvate P lot Certificate. Flight par
tc pation s requ red. Pre or corequisite. AET
182 or equivalent.

182 Private Pilot Ground School. (3} F S,
55

Ground schoo leading to FAA Prvate P lot
Certficaton Student may beg n f ght training
when concurrently enro ed m AET 100 Aero
dynam ¢s, nav gaton performance, and regu
lat ons

183 Private Pilot Certificate. (1) F, S, 58
Fhght tra n ng for the FAA pnvate p lot certifi
cate Satsfactory completon of FAA tests 1s
requ red. Prerequ stes: AET 182; passed FAA
wr tten.

200 Interim Flight Course. (0) F, S SS

Al ows students to accrue f ght time n prepa
rat'on for advanced rat ngs and cert fcates
Flight partic pat on is requ red. Prerequ s te.
Private P lot Cert f cate or instructor approval.

201 Air Traffic Control. (3) S

Ground and air operations Weather services
commun’'cat ons and routing Fhight p ans and
IFR operat ons, Departures and arriva s. Air
port condit ons and emergencies. Prerequ
ste: AET 182.

220 Aviation Meteorology. (3) F, S

Eva uaton, analys s, and nterpretation of at
mospheric phengmena. Low and high alitude
waathar from the pi ot’s viewpont, Nepho ogy
Prerequisite: AET 182.

222 Instrument Pilot Ground School. (3) F
Ground school lead ng to the FAA Instrument
P fot Rat ng. 10 hours ground frainer nc uded.
Prerequisite: Private P lot Cert ficate. Pre or
corequ ste” AET 220
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280 Aerospace Structures and Materials.
3 F

Bas ¢ aerodynam ¢s aerospace veh cle struc
tura desgn and materas Manufactur ng
processes assemb y and repar techn ques
and hardware se ecton Leciure, ab, Pre
requstes PHY 111 113,

281 Aerospace Systems. (3 S

Modern a rcraft and aerospace veh c e sys
tems (hydrau cs pneumatcs auxi ary con
fro nstrument etc} we ght and ba ance and
nspect on requ rements and methods Lec
1ure, lab Prerequ s tes PHY 111 133

283 Instrument Pilot Rating. 1)F S SS

Ft ght tra n ng for the FAA Instrument P lot
Ratng Satsfactory comp eton of FAA nstru
ment Rat ng regu red. Not for Aeronaut ca
Techno ogy majors Preregqu sites AET 222
passed FAA wr tten,

287 Aircraft Powerplants. (4 F S

Theory and perfermance ana ys $ of gas tur

b ne and rec procat ng a reraft eng nes En

g he accessones, systems and env ronmenta
contro Lecture, ab Prerequ stes. CHM 113
or 114; PHY 112, 114 Pre or corequ ste
MAT 260

300 Aircraft Design 1 (3)F, S

Bas c app ed aerodynam ¢s prope er per
formance, and a rplane performance anaiys s
Prerequ stes AET 280 287, ECE 106: MAT
260, PHY 112, 114

308 Air Transporiation. (3) F

Study of the h stoncal and nternational deve
opment of air transpartation and #s socia

po tica, and econom ¢ mpact upon g oba
nterre atonsh ps Prerequ s te: jun or

stand ng. General studies G

310 Instrumentation. 3) F

Measurement systermns compenents, system
response and the charactenstics of expen
menta data. Methods of co ectng and ana
lyz ng data Lecture, ab Prerequ sites ETC
201 MAT 261 MET 313

312 Applied Engineering Mechanlics:
Dynamics. (3 F S

Masses; mot on k nemat¢s dynam cs of ma
chnery Prerequstes. ETC 211 MAT 261

314 Commercial Pilot Ground School. (3) S
Ground schoo ead ng to Commerc al P ot
cart f cat on. 10 hours ground tra'ner nc uded
Prerequ s te: Private P ot Cert ficate. Pre or
corequ site AET 222

320 Applied Aerodynamics|. 3 F

ntroduct on to potent'a and v scous f ows and
the r re at onsh p to arcraft | & and drag. Pre
requ s tes AET 300 ECE 106; MAT 262

321 Applied Aerodynamies li. (3) S

W nd tunne theary measurements, and
anays s. A rcraft stab ity and contro  Lecture
ab Prerequ site AET 320

342 Aviation Law Regulations. (3 F

Study which encompasses the fe d of aviat on
w th n the context of the U S Common Law
system Pub claw adm nstrat ve rue mak
ng, sovere gnty, enforcement and case aw
anayss Prerequ s fe: jun or standing.

344 Airport Management and Planning. 3
S

Career or entation nto adm n strat on and
management of modern pub 1c a'rports, to

nc ude ar overview of plann ng fund ng, and
development of a rpont fac it es. Prerequ s te
AET 308 or nstructor approval.

360 Introduction to Helicopter Technology.
{3)8

ntroduct on to the work ng funct ons of mod-
ern rotary w ng a rcratt Rotary w ng fight the-
ory aerodynam cs, controls, f ght and power
regu rements Prerequstes PHY 111, 113;
Jun or stand ng.

382 Air Navigation. (3 F

Advanced D R. nc ud ng theory app caton of
modern nav gation systems pressure pattern,
and grd nawgat on Prerequ ste AET 222

383 Commercial Pilot Certiticate and In-
strument Rating. 2 F. S S8

F ght trawn ng for the FAA Commercia P ot
Cert ficate wth Arp ane S ng e Eng ne Land
and Instrument A rp ane Ratngs Sat sfactory
comp et ¢n of FAA Cert { cate Rat ng requ red
Prerequ stes AET 222 314 passed FAA
writen fyng time, 150 hours mn mum

385 Flight Instructor Ground School. 3 F
Ground schoo n preparat on for the FAA

F ght nstructor Cerifcate Pre or corequ
ste. AET 383

386 Flight Instructor Certificate. (1} F S, S5
f ght tra ning for FAA F ght Instructor Certf
cate Certfcate requ red for course comp e
ton Preregu stes: AET 385 passed FAA

wr tten

387 Multi-Engine Ground School. 1) F
Ground schoo! preparat on for the FAA Mu 1
Engne Ratng Pre or corequste AET 383
or nstructcr approva .

389 Muiti-Engine Rating. 1}F, 5 S5

F ght tra n ng for add t on of an unrestr cted
FAA Mut Engne Rating to a commerca p ot
cert'f cate. FAA rat ng requ red for course
comp eton Corequiste AET 387.

391 Multi-Engine Instructor Ground
School. 2 F, 5

Ground schoo preparat on for the FAA Mu t
Eng ne F ght Instructor Rating Prerequ s tes-
AET 386, 387, 389

392 Flight Instructor Instrument Ground
School. (2 S

Ground Schoc preparation for the FAA nstru
ment F ght Instructor Rat ng Prerequ ste:
AET 386 or nstructor approval.

393 Flight Instructor Instrument Rating. {1}
F.5 5SS

F ght tran ng for the FAA CF |. CFll Rat ng
requ red for course comp et on. Preregqu s tes
AET 386 392 passed FAA wrtten.

395 Multi-Engine Land, Airplane Flight In-
structor Rating. (1) F, 5, 85

Normai and emergency f ght cperatons n
struct on techniques and procedures assoc
ated wthight mut engne and arpane
CF AME Rat ng required for course comp e
ton. Prerequisites AET 386 389

408 National Alrspace System. 2 F

Airway fac tes Operatons and communica
tons, ar route traffic contro centers and fight
service stat ons Nav gaton ads airport envt
ronment, cert icat on and securty Prerequ
stes AET 201 {or222 344,

409 Nondestructive Testing and Quality
Assurance. (3 F S

Purpose of nspect on and quality assurance
Theory and app icat on of nondestruct ve n
spect on metheds App caton of pert nent
standards, specfcatons and codes Lecture,
iab Prerequ'ste AET 280 or MET 230. Pre
or corequ ste: ETC 400

410 Avlation Safety. (3) F
Av aton acc dent prevent on human factors
fe suppont, fre prevent on acc dent invest
gaton and crash suravab hity. Deve opment
and ana ys 5 of av ahon safety programs. Pre
requisite: jun or stand ng complet on of one
semeaster of teracy and crica inqury (L1}
reguirernant

414 Applied High Speed Aerodynamics. (3)
F.‘

Basic concepts of compress b e fud mechan
6s neudng nterna and externa fows. Pre-
requ s tes: ETC 340- MAT 262

415 Propulaion. (3} S

Thrust performance cycas and aerothermo
dynam ¢ ana ys s of rocket and a r breathing
argraft eng nes  ntroduct on to advanced pro-
pu s on systemns Prerequste AET 414,

417 Aerospace Structures. (3) F

Analys s and design of a reraft and aerospace
structures. Shear fiow. Sem monocoque struc
tures. Effects of dynam ¢ cading. Prerequi-
s'tes AET 300 312 320; MAT 262 MET 313

461 Applied Hellcopter Aerodynamics and
Performance Measurements. (3) F

Hover ng theory vertca fight, b ade mot en
and rotor control. Aerodynam cs of forward

t ght stabi ty Prerequ s'tes: AET 300, 360
462 Aerodynamics of Wind Tunnel Models.
@3S

He coptar mede types des gn cons dera
tans propuson oads surfaces mountngs
and nstrumentation Prerequ stes AET 321
481

463 Alrcratt/Helicopter Handling Qualities.
(3} F

FARs, MILSPECs human rescurces, ana yt
ca technques smu ator, and f ght test tech
nques Wnd tunnel data acqu ston and
anaysis, Prerequ ste AET 461.

464 Flow Modeling Validatlon. 3) S

Fiow mode concepts and fiow mode s tn arr
pane and he copter des gn Test requre
ments data ana ysts and error analys s. Pre
requ site AET 462

484 Asronautical Internship. (1 3} F, 5, 85
Waork exper ence ass gnment at airports or

w th aerospace ndusiry commensurate with
student s program Spec al projects guidance
by ndustry wth un versity supervson Pre-
requ s tes. adv sor approva ; jun'or stand ng
487 Aircraft Design Il (3) S

Bas ¢ aerodynam cs and a rplana perform
ance anays s methods app!'ed to practcal
des gn project Prerequste AET 300.

489 Airline Administratlon. (2 S

Adrin strat ve organ zat ons econom cs of
ar ne adm n strat on, operationa structure
and re at onsh p w th federa government
agenc es. Preregu:site AET 308 or nstructor
approva

490 Advanced Applied Aerodynamics. (3) S
Study of f ud mot on and aerodynam cs. Es
sentas of ncompress bie asrodynam'es and
computatona fuddynamcs E ements of
laminar and turbulent fiows Lecture, lab Pre
requ s tes. AET 312 ECE 106, MAT 262
Omnibua Courses: See page 40 for omn bus
ceurses that may be offered
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William W. Badger
Chair
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PROFESSORS
BADGER ROUNDS

ASSOCIATE PROFESSORS
BASHFCRD, BURTON, MAYO
MULLIGAN, WEBER, WILSON

PROFESSORS EMERITI
HASTINGS, MICHELS, PETERMAN,
WARD, WOQDING

Purpose. Construction careers are o
broadly diversified that no single cur-
riculum prepares the student for univer
sal entry into all fields. As an example,
heavy construction contractors usually
place more emphasis on techmcal and
engineenng science skills than do res:
dential contractors/developers, who
usually prefer a greater depth ot knowl
edge in management and construction.
To ensure a balanced understanding of
the technical, professional, and philo-
sophical standards that distinguish
modem day constructors, advisory
groups representing leading associa
tions of contractors and builders pro-
vide counsel in curriculum develop
ment. Construction has a common core
of engineenng science, managementt,
and behavioral courses on which stu-
dents may build defined options to suit
individual backgrounds. aptitudes, and
ohjectives. These options are not abso
lute but generally match major divi-
stons of the construction industry.

Degrees. The Department of Construc-
ron offers the Bachelor of Science de
gree with a major in Construction. Five
options are available, general building,
general development, heavy construc-
tion, military construction, and spe
cialty construction.

Each option is arranged to accent re
quisite technical skills and to develop
management, leadership, and competi
tive qualities in the student Prescribed
are a combination ot general studies,
technical courses basic to engineenng
and construction, and a broad range of
applied management subjects funda-
mental to the business of construction
contracting. The military construction
option complements the heavy con
struction option but permits the use of

18 semester hours of ROTC credits for
appropriate technical electives and
management type courses The De
partment of Construction also offers the
Master of Science degree which is de
scribed on page 212.

Student Organizations. The depart
ment has a chapter of Sigma Lambda
Chi (SLC). a national honor society
that recognizes high academic achieve
ment 1n accepted construction pro
grams. The department 1s also host to
the Associated General Contractors of
America (AGC) student chapter

Scholarships. Apart from those given
by the umversity, a number of scholar
ships from the construction industry are
awarded to students registered in the
construction program. They are
awarded on the basis of academic
achievement and participation in activi
ties of the construction program.

DEGREE REQUIREMENTS

Students complete the following ba
sic requirements before registering tor
advanced courses: (1) all first semes
ter, first year courses and the university
English requirement (see page 66) must
be completed by the time the student
has accumulated 48 semester hours of
program requirements and (2) all sec
ond semester, first year courses rmust
be completed by the time the student
has completed 64 semester hours of
program requirements. Transfer stu
dents are given a one semester waiver.

Any student not making satisfactory
progress is permitted to register for
only those courses required to correct
any deficiencies.

Construction—B.S.

Students in all options are required to
complete a construction core of sci
ence based engineering, construction,
and management courses. Since the
semester hours vary for some alterna
tive courses in the core, any difference
m credits 1s made up m the selected
fields of specialization 1o achieve a
minimum of 132 semester hours. The
sequential arrangement of course work
1s shown below.

Semester
English Proficiency Hours
(6 semester hours minimum)
ENG 101, 102 First Year
Composition 6
or ENG 105 Advanced

First Year
Composition (3)

CONSTRUCTION 227

General Studies Requirements
(36 semester hours mintmum

Lireracy and Crincal Inguiny-
(6 semester hours minimum)
COM 225 Public Speaking’ 3
ETC 400 Technical
Communications . w3

Numerac
6 semester hours mimimum})

ECE 106 Introduction to Computer
Aided Engineering’ 3
MAT 2 0 Calculus with Anatyuc
Geometry [ . R &
or 260 and 261
Humanittes and Fine Arts and
Socia and Behavic ral Saien es-
(15 semester hours mipimum
At least one course must be of upper-
division level, two courses must be
from the same department, and two
or more depariments must be repre
sented 1n the tota selection

Humanities and fine arts .. . 36
CON 101 Construction and Cultun:

A Built Environment . 3
Soctal and behavioral sciences ....... . .....0-3
ECN 111 Macroeconomic

Principles! . 3
ECN 112 Microeconomic

Principles ! 3

Natural Scren -es
8 semester hours mimmurm)

PHY 111 General Physics! 3
PHY 112 Generai Physis' 3
PHY 113 General Ph?%l(j

Laboratory 1
PHY 114 General Phrsws

Laboratory 1
Total general studies .. [SUUROROISI |

NOTE Six semester huurs n two nf the
three awareness areas* are re
quired 1n the final list of courses
offered 1n the student's gradu
ation program of stedy 1f de
sired, these can be mcluded 1n
the human ties and fine arts so
cial and behavioral sciences
course selections.

! Required for graduation

2 See pages 4565 tor the requirements and
the approved list.

Construction Core Requirements
Common fo A# Options

Semester
H ur
ACC 230 iIntroductory
Accounting [ .. a3
CON 221 Applied Engmeenng
Mechanics: Statics 3
CON 243 Heavy Construction Equip
ment, Methods, and
Matenals .. SO |
CON 244 Constructton Graphu_s L a2
CON 251 Microcomputer Applications

for Constructors
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CON 252 Buwlding Construction
Methods, Matenals,

and Equipment .. ... oo -
Strength of Matenals .............
Surveying . TR
Construction Esnmaung .
Construction Cost
Accounting and Control . ...3
Construction Planning

and Scheduling ..... ..... ... 3
Construction Contract
Admmistration ..

Introduction to La.nguages of
ENgIngenng. . .oees vevene
STP 226 Elements of S'Lansncs
Science elective . oo

CON 323
CON 341
CON 383
CON 389

W L L

CON 495

CON 496

L

ECE 105

-l:'..ew

Total common to all options ........ ......... 43

Secondary Core for General, Heavy,
and Specialty Options

Semester
Hours
BLW 306 Business Law . ... o3
CEE 310 Testing of Matenals
for Construction ....... ... 3
CEE 340 Hydraulics and Hydro]ogy .3
CEE 450 Soil Mechanics in
Construction .. e 3
CON 273 Electneal Consu‘uct:on
Fundamentals ..... . e 3
CON 345 Mechanical Systems . .....3
CON 371 Construction Management
and Safety ........... .3
CON 424 Structural Design . .3
CON 453 Construction Labor
Management . . s 3
CON 463 Foundations and Concretc
Structures .3
Techmucal elective 3
Total secondary core required ... . ....33
Secondary Core for the General
Development Option
Semester
Hours
ACC 240 Introductory
Accountmg Il .. ... i o0 W3
APH 300 World Architecture |
Western Cultures ... . ....3
BLW 306 BuswmnessLaw. ..... ......3
COM 222 Argumentation .......... ... .3
CON 483 Advanced Building
Estimating .. 3
FIN 300 Fundamenials of Fmance 3
FIN 361 Manageriai Finance .. ... 3
GPH 111 Iatroducuon to
Physical Geography . .....4
PUP 30i Introduction to Urban
Planning ........... w3
REA 251 Real Estate Prmc1ples .3
Technical elective .. 2

Total secondary core requured

Secondary Core for the
Mititary Option
Semester
Hours
CEE 310 Testng of Materials
for Construction . ... ... .3

CEE 450 Soil Mechanics
Construction . JORRPR. |
CON 273 Electrical Construcnon
Fundamentals .. U |
CON 344 Route Surveymg ST 1
CON 345 Mechanical Syatcms .. 3
CON 1371 Censtruction Management
and Safety 3
CON 424 Structural Design 3
CON 463 Foundation and Concrete
Structures .. . e 3
CON 472 Developmcm Feasﬂ:lhw
Reports .. [T
Total secondary core required . 27

Advisor-approved alternates/transfer
credits for courses listed above may
vary from the total required semester
hours indicated. Such variances do not
reduce the minimum of 132 semester
hours required for the degree.

The course work for the first two
years 1s the same for the general,
heavy, and speciality options. The spe
cific lower division requirements are
shown below:

Semester

First Semester Hour

CON 101 Construction and Culture.

A Built Eavironment ... ......... 3
ECN 111 Macroeconomic Principles ....3
ENG 101 Farst Year Composition .. ... .3
MAT 270 Calculus with Analyticai

Geomeiry .. S
PHY 111 General Phys;cs e 3
PHY 113 General Physics

Laboratory 1
Total JRPTOTNUR If
Second Semester
ECE 105 Introdection to Languages

of Engneering ....... .. ... 3
ECN 112 Microeconomic Prmcnp]es .3
ENG 102 First Year Composition ... ....3
PHY 112 General Physics . ............3
PHY 1i4 General Physics

Laboratory oo
Humanties elective . .3
TOtAL ... - cecoeee s« mrerereres e e e 10
Third Semester
CON 221 Applied Engineering

Mechanics; Statics, 3
CON 243 Heavy Construction Equip

ment, Methods, and

Matenals . 3
ECE 106 Introduction to Computer

Aided Engmeering 3
STP 226 Elements of Statistics .3
Basic science elective ... .4
Total . P . 16
Fourth Semester
ACC 230 Introductory

Accounting I .. O
CON 244 Construction Graph:cs .. 2
CON 251 Microcomputer Applicatons

for Constructors . ........3

CON 252 Buwlding Construction
Methods, Matenals,
and Equpment ... .... 3
CON 273 Electrical Construction
Fundamentals ....... ... 3
CON 321 Strength of Matenals ............ 3
Total [— )

Option in General Buuldmg
Construction

The general building option provides
a foundation for students who wish to
pursue careers as estimators, project
managers, project engineers, and, even
tually, owners of firms engaged in the
construction of residential, commercial,
and instrtutional structures. Educa
tional focus is on building systems re
guired for the mass development and
production of large scale projects.
General building construction is ad
dressed as an integrated process from
conception through delivery of com
pleted facihities to users.

Semester
Requirements H urs
BLW 411 Real Estate Law ...............3
CON 472 Development Feas1b111t)
Reports. ... e 3
CON 483 Advanced But!dmg
Esumating.. .ovvevenn 3
REA 251 Real Estate Pr1nc1plcs .3
Total ...t e 12

Option in General Development

The general development option pre
pares the student to participate in the
development of land and buildings
Courses equip the student to understand
the economics, acquisition, financing,
marketing, and managing of develop
ments, which normally vary with foca
tion, projected “highest and best” use,
and owner requirements.

Semester

Requirements H urs

BLW 411 RealBEstateLaw........... 3
CON 472 Development Feasib 1ty

Reports . . .. 3

CON 484 Internship . .3

CON 494 ST: Construction Process 3

Total . e o s v e e e 2 12

Option in Heavy Construction
The heavy construction option pre
pares students for careers related to the

public works discipline. Typical proj
ects 1n which they are involved are
highways, raiiroads, airports, power
plants, rapid transit systems, process
plants, harbor and waterfront facilities,
pipelines, dams, tunnels, bnidges, ca
nals, sewerage and water works, and
mass earthw ork.



Semester

Requirements Heurs

BLW 307 Business Law ..o 23

CON 1344 Route Surveying .. ... 3

CON 482 Cost Engineening .o .vn o 3
CON 486 Heavy Construction

Estimating ... . vovevee vans o0 3

Total e e e e o e 12

Option in Military Construction

The military construction option 1s
open only to students in the four year
ROTC program leading to a commis
sion in the U.S. Amy. [t prepares stu-
dents for careers in either the nubitary
or engineenng/highway construction
field.

Semester
Requirements Hours
Approved milnary science courses ... 18

Option in Specialty Construction
The specialty construction option
prepares students for careers with spe
cialty constructors, such as mechanical

and electrical construction firms. It
emphasizes the construction process at
the subcontractor level.

Semester
Requirements Hours
CON 455 Construction Office
Methods .......... IO |
CON 468 Conceptual and
Electrical Estimating ............3
CON 482 Cost Engineermng .......... .3
Approved techmcal electve .. ......... 3
Total .12

CONSTRUCTION

CON 101 Construction and Culture: A Bulit
Environment. (3)F. S

An ana ysis of the cultura context of construc
ton emphasizing ts central ty in the evo ut on
and expans on of bu t env ronmants as ex
press ons of ethica and histenca va ue sys
tems Lecture speakers,fed tnps General
studies: HU G

221 Applied Engineering Mechanics:
Statics. 3})F S S35

Vactors forces and moments force systems,
equ brum, anays s of bas ¢ structures and
strugtura compenents fricton centroids and
moments of nerta. Cross sted as ETC 211
Prarequ 51es MAT 261 or egu va ent; PHY
191 113,

243 Heavy Construction Equipment, Meth-
ods, and Materials. 3} F, S

Emphas s on Horzonta construction F eet
operat ons ma ntenance programs, methods,
and procedures to construct tunne s roads
dams and the excavat on of buid ngs. Lab
fedtrps

244 Construction Graphics. (2) F, S

Sketch ng and arch tectura draft ng of bu d ng
mater a s and systems Computer graph ¢
apphcations for construct on. Lecture ab, fed
trps Prerequste ECE 106 or equ va ent

251 Microcomputer Applications for
Constructors. (3) F, S

App cat on of the m crecomputer as a prob
am so v'ng tool for the constructor. Character
stcs of microcomputer hardware and operat
ng systems. Use of spreadsheets statistca
packages database management, and soft
ware Prerequ stes: ECE 106 STP 226

252 Building Construction Metheds, Mate-
rials, and Equipment. (3 F. S

Emphas s on Vert ca " construct on. Methods,
materials codes, and equ pment used n

bu d ng construct'on correspand ng to the 16
dvson Master Format " Lecture ab Pre
requ ste. CON 243,

273 Electrical Construction Fundamentals.
{3}F 8

C rcu ts and mach nery. Power transm ssion
and d str but on, with emphasis on secondary
d str bution systems. Measurements and n
strumentaton Fie d tnps. Prerequ stes MAT
261 or 270, PHY 112, 114,

323 Strength of Materials. 3) F, S

Analys s of strength and rig:d ty of structural
membars n res stng appl ed forces Stress,
stran shear moment def echons, comb ned
stresses connectens and moment d sir bu
ton Both US and S umnits of measuremant.
Prerequ s fe' CON 221.

341 Surveying. (3)F S

Theory and f e d work n construct on and and
surveys Leciure [ab Prerequste MAT 118.

344 Route Surveying. 3) F

Simp &, compound, and trans ton curves, -
clud ng reconnaissance, pre ‘m nary, and loca
ton surveys. Ca culation of earthwork. D men
siona contro for construct on projects Lec
ture, ab Prerequisite CON 341

345 Mechanical Systems. (3 F, S

Design parameters and equ pment re ated to
heat ng and coo ng systems for mechan ca
construct on, Computer a ded calculatons
Lecture, ab, fied tnps Prerequ stes CON
251,252 PHY 111 113

371 Construction Management and Safety.
3)F, S

QOrganization and management theory app ed
1o the construct on process Leadersh p func-
tons. Safety procedures and equ pment
OSHA requ rement for construct on Prerequi
ste: jun orstand ng or nstructor approval.

383 Construction Estimating. (3) F. 5
Methods and techn ques used in estimat ng
construct on costs Standard approach to
quant ty surveys emphas zed Practice in
takeoffs cesting, and final b d preparation
M'crocomputer usage for semester project
Lectura, projsct workshop. Preregu sites.
CON 244, 251, 252 Conslruction major of
instructor approva

388 Construction Cost Accounting and
Control. (3} F §

Nature of construction cost Deprec ation and
tax theory and var ab & equ pment costs. Cash
flow theory, nvestment models profitab ity,
and analys s. Computer app catons. Fund ng
sourcas and arrangements. Bui der's insur
ance Prerequ s tes: AGC 230 CON 251 (or
equ vaent) 383, General studies: N3.

424 Structural Design. (3)F, S

Econom ¢ use of stes , reinforced concrete
and wood n bu d ng and eng neered struc
tures. Des gn of beams coumns and con
nections. E ast ¢ and v timate strangth des gn.
Student des gn projects F eld tnps. Prerequ
ste: CON 323,

CONSTRUCTION 229

453 Construction Laber Management. (3) F,
S

Labor and management history, un on, and
open shop organ zat on of butd ng and con-
struct on workers applicab e laws and govern-
ment regu at ons goas econom'c power,
Junsd ctona d sputes, and gr evance proce
dures. Lecture, tab Prerequ s tes: CON 371;
ECN 112 General studies H

455 Construction Office Methods. {3} 5
Adm n strative systems and procedures for the
construction company office  nc ud ng meth-
ods improvement and work s mplificat on, of
fice ayout, bus ness forms and des gn, and
office manuals Prerequste CON 389,

463 Foundations and Concrete Structures.
3)F S

Subsurface construction theory and pract ce
for foundat ons of bui d ngs and eng neered
faci ties. Concrete form des gn for foundat ons
and structura frames Underp nnng, g ng,
dry and wet excavat ng, dewatering, coffer
dams, and ca ssons. Lecture, recitat on, fefd
tnps Prerequ sites: CEE 450 CON 424

458 Conceptual and Electrical Estimating.
(3 F

System of estmat ng construct on costs be-
fore design has been n'tiated. Cost estimating
for large projects Anays's and organ zation of
otactrica est mate, Prerequ site. CON 383.

472 Development Feasibility Reports. (3} S
Integration of econom ¢ ocation theory, deve
opment cost data, market research data and
fnancia ana ysis nto a feas bi ty report Com
puter onerttaton Prerequ’s'te: CON 389, ECN
112; REA 251

477 Residential Construction. (3) F

Study of des gn concerns, construct on mate
ria and contract adm n strat'on probems re
lated to resdentsa construchon. Owner and
contractor relatonsh p F e d tnps. Prerequ
ste jumor stand rig or instructor approval,
482 Cost Engineering. 3)F, S

Application of eng neenng pnnc pals to project
costs System analys s of estimat ng design
construction and operating functions to opt-
mza the fe cyce cost. Prerequ sitas CON
389, 483 {or 486).

483 Advanced Building Estimating. (3} F S
Concepts of pnicing and markup, development
of h storic costs, fe cyc e cost ng, change
order and conceptual esbmating and empha-
s z ng m crocomputer methods., Prerequ s te.
CON 383.

486 Heavy Construction Estimating. (3) F,
S

Methods analys s and cost estimat on for con
struction of h ghways, bndges, tunne s, dams,
and other eng neenng works. F eld trips Pre-
requ stes CON 344 and 383 or nstructor
approval,
495 Construction Planning and Sched-
uling. (3}F S
Vanous network methods of project schedul
ing, such as AQA AON Pert, bar-chartng,
ne of balance, and VPM techn ques M cro-
computers used for schedul ng, resource & o
cat on, and time/cost analys s Preraquisites:
CON 389 Construction majer or nstructar
approva General studies: N3.
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496 Construction Centract Administration.
3FS
Case stud es Effects of organ zation on con
struct on contract operatrons £ senta  of
constructon aw Prme contracts subcon
tract ¢ nt venture and con ortum agree
ments and change orders Documentat cn
Cams arbtraton and tgaton Cua ty con
tro requ rements Bond ng nsurance and
ndemn f cat on procedures Ethca pracl ce
cens ng, codes elc Fedtrps Prerequ s tes
CON 371, ETC 400 and sen or stand ng or
nstructor approva
531 Econcmies of the Construction indus-
tries. 3 F
T e eccnom ¢ &nvre ment of constructo |
wthemphas 0 u queaspe ts crica re
vew of economc te ature dea g wih the
constructon ndustre  Prerequste GON 496
or nstructor approva

551 Facil ties Operation and Maintenance.
38

Anays s of ma ntenance work Structure of
the ma ntenan e work and organ zaton Con
tract ma ntenance and force account econom
cs Ma ntenance contr  and superv s on of
operatons, Fedt ps P erequste CON 495
or structor app ova

577 Construction Systems Engineering. 3

Systerns thanry as app ed 10 the construct on
process Aternales for structur ng nformat on
fows and the contro of pro ects Prerequ ste
EE 476 or equ va eni.

Omn bus Courses: See page 40 fer mnbu
courses that may be offered

Electronics and
Computer Technology
Albert L. McHenry

Chair
(TC 301) 602 965-3137

PROFESSORS
MA SEL MCHENRY

ASSOCIATE PROFESSORS
FORDEMWALT McBRIEN, NOWL N,
STRAWN, WOOD

ASSISTANT PROFESSORS
MAG A, PETERSON, ZENG

VISITING ASSISTANT PROFESSOR
SADDLER

PROFESSORS EMERITI
BAXTER EDWARDS

Purpose. Electronics engineering tech
nology 1s a technological field of spe
cialization that requires the application
of scientific and engineerning knowl
edge and methods combmed with tech
n cal skilis m support of e ectrical elec
trontics engineering activities. It hes in
the occupational spectrum between the
craftsman and the engineer at the end

of the spectrum closest to the engineer
The electronics engmeering technolo
15t 18 a member of the elecinical engi
neerng team that consists of electrical
englneers, electronius engineering tech
nolog sts, and electronics engineering
technictans.

The electronics engineering tech
nolog st 1s applications oriented, build
tng upon a background of apphed
mathematics mcluding the concepts and
applications of calcutus  Un izing ap
plied science and state of the art tech
nology, the electronics techno ogist is
able to produce practica . workable,
and safe results quickly and economl
cal y, to install and operate technical
systems, to configure hardware for
unique appl cations from proven con
wepts, to develop and produce products,
to service machines and systems, to
manage construction and production
precesses, and 1o provide customer sup
port to technical products and systems

Degrees. The Department of Electron
ics and Computer Technology offers
the Bachelor ot Science degree m Elec-
tronics Eng neering Technology (B 5/
EET . Four opt ons are available:
COMpuUter systems, e ectronie systems,
microelectronics, and telecommunica
tions

The computer vy stems option com
bines apphed electronics and computer
hardware software concepts and appli
cations. It has been formulated to meet
the needs of persons who wish to en
gage ndigital and computer systems
applicat ons as a career focus.

The elecrronic systems option 1s
aimed at preparing persons for carcers
m mstrumentation, control, and power
systemns app 1cations. This option al
lows a student to develop a broad based
knowledge of electrical electronic fun
damentals with an applications perspec-
tive. Sixteen of the 26 specialization
hours are specified and the remaining
10 hours are approved technical elec
tives. The Department of Electronics
and Computer Technology has had a
concentration in electronic systems or
instrumentation and systems control for
many years. The course patterns m
support of these emphasis areas have
been well developed and continue to
provide strong support for the elec
trontc systems option under the B,S
EET program.

The micioelectionics (UET option
combines applied electronics. mono
lithte and hybrid integrated ¢ircuit

processing and applicahions, device and
component fabrication, and manufac
wrmg. The objective of this option 15
to prepare PErsons 1o AsSUMe positions
in the area of microelectronics manu
facturing with m mediately applicable
knowledge as wel as to develop a
strong foundation of electronic funda
mentals and methods. Students should
be inierested in the design, fabrication,
and manufacture of imprinted circuitry,
monolithic integrated circuits (bipolar
and MOS}), and hybrid thick film and
thm film circuitry, components, and
systems. Graduates of this program
have vanous career opportunities i 1n
dustry, particular y in semiconductor
processing, fabr cation, manutacturing,
and device product application areas.
The continuing explesion 1 semicon
ductor and related technologies and
thei- applications to electronic and
computer related products offers
unique and challenging opportunities.
Graduates of this program option se
cure positions n processing, manufac
turing, operations, and applications ar
eas in industry 4s members of the di
verse scientific engineenng team.

The relec ommuntc ations option has
been structured to take advantage of the
recent changes 1n the telecommunica
tions industry  The program encom
passes the fundamenta s of information
and s gnal processing, modem band
width efficient digita radio analysis
with RF and microwave circmts and
systems. Applications include tele
phone pulse code modulation, cable
TV, fiber optic Links, and satellite trans
mission circuits and systems.

A Master of Technology degree pro
gram with a concentration 1n electron
ics engneering technology 1s available
for qua ified B.S. graduates. The
undergraduate program optlons are sup
ported as emphasis areas in the
master’s degree program. See the
Graduate Catalog for more informa
tion.

ELECTRONICS ENGINEERING
TECHNOLOGY—B.S.

The departmental curriculum is or
gamzed into two calegories, technical
studies and genera studies. Technical
studies consist of core areas and the op
tion specialty area. General studies
consist of courses selected to meet the
unmiversity general studies requirement
as well as the math/science requirement
of TAC/ABET. A mimimum of 50 up



per-division hours 1s requuired, includ
g at least 24 semester hours of EET,
CET, or UET upper-division hours to
be taken at ASU. Complete program of
study guides with typical four-year pat-
terns are available from the department
for each option.

The technical studies curriculum
component consists of 91 semester
hours of course work, which includes
the engineering technology core (20
hours), electronics engineering technol-
ogy core (45 hours), and an option (26
hours). The general studies portion of
the B.S./EET curriculum has been care
fully structured to meet the specific re-
quirements of the university and 10 n-
clude the content required by TAC/
ABET, the professional accrediting
agency for such curricula.

DEGREE REQUIREMENTS

In addition to the courses listed for
English proficiency, general studies,
and the construction and technology
core, the following courses are re
quired:

Semester
Hours

Literacy and critical inguiry elective

COM 225 Public Speaking ...cccoee eveeee. 3
Social and behavioral science elective

ECN 112 Microeconomic Principles... 3

Engineering Technology Core

The following courses are required
as part of the engineering technology
core:

Semester
Hours
CHM 113 General Chemistry 4
ETC 201 Applied Electrical Science .. . 4
ETC 21t Apphed Engineenng

Mechanics. Statics . ... ..ol 3

ETC 340 Applied Thermodynamics
and Heat Transfer .. ............3
MAT 260 Technical Calculus I .3
MAT 261 Techmcal CalculusIT.. . ...3
TOtal s vt e e e e 20

Electronics Engineering Technology
Core Requirements

Semester
Hours
CET 250 Dugital Systems and
MICToprocessors ... . .. v 3
CET 330 Digual Logic Principles....... 4
CET 354 Microcomputer Pnnmples .4
CSE 183 Applied Problem Solving
with FORTRAN ... ... 203
ECE 105 Introduction to Engineering
Languages ... . e mer 1o 3
EET 205 Electromc Devices
and CIICUIS .+ coveee + e wr cvenae
EET 208 Electric Circuits ... ... ..

EET 301 Electrtc Networks ... ..

ELECTRONICS AND COMPUTER TECHNOLOGY

EET 310 Electromc Circutts . ......... ....4
EET 372 Commumcation Systems ..... .4
EET 396 Professional Onentation® 1
MAT 262 Techmeal Calculus I 3
UET 331 Semiconductor Matenals
Science/Devices ... e . .. 3
UET 415 Electrome Manufacturing
Engineening Principles .. .. ...3
1 OV RURU ORISR 1.

* Students must take EET 396 the semester
m which they are enrolled 1n the 87th
heur of credit (ASU plus transfer hours).
If this occurs i summer session. students
should take EET 396 the pnior spnng se
mester,

Electronics Engineering
Technology Options

Computer Systems. CET 452, 456,
457, 473, 483; eight hours of approved
technical electives.

Electronic Svstems. EET 307, 406,
430, 460; 10 hours of approved techni
cal electives.

Microelectronics CHM 116, UET
416, 418, 432; 12 hours of approved
technical electives.
Telecommunications Systems. CET
473; EET 304, 470, 478; 11 hours of
approved techmcal electives.

Electronics Engineering Technology

Program of Study
Typical First- and Second-Year
Sequence
Freshman Year
Semester

First Semester Hours
ENG 101 Furst-Year Composition . ..... 3
MAT 118 Precalculus Algebra

and Tngonometry . .o . - ... 3
PHY 111 General Physics .. w3
PHY 113 General Phy51cs Lab 1
HU/SB elective .. 6
Q0T | SOOI |
Second Semester
ECE 105 Introduction to Languapges

of Engineerning ... e 3
ENG 102 Furst Year Composumn L3
ETC 201 Appled Electrical Science ....4
MAT 260 Technical CalculusI. . ... 3
PHY 112 General Physics 3
PHY 114 General Physics

Laboratory ...... . . . .1
B BRSO L/

Sophomore Year
First Semester
CHM 113 General Chermstry ....... «oceee. 4
ECE 106 Introduction to Computer
Aided Engineering ... ..... . .
EET 208 Electnic Cirounts ...... ... .

W
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EET 205 Electronic Devices

and Crreunts . . 4
MAT 261 Technical Calculusil...........3
Total ... .. .. © e areernae ﬁ
Second Semester
CET 250 Digital Systems and

Microprocessors . ... .........3
COM 225 Public Speaking . 3
CSE 183 Apphed Problem Solving

with FORTRAN .u3
ETC 21t Appied Engineering

Mechanics Statics ..o 20 3
MAT 262 Techncal Calculus I .........3
Total oo cees e e e s 15
STUDENT ORGANIZATIONS

The department hosts one of the lo
cal chapters of the Institute of Electrical
and Electronics Engineers (IEEE), the
International Society for Hybrid Mtcro
electronics (ISHM), and the Instrument
Society of America (ISA) Students
may also be elected to membership in
Tau Alpha Pi, the national honor soc1
ety for engineering technology.

ELECTRONICS ENGINEERING
TECHNOLOGY

EET 205 Electronic Devices and Clrcuits,
4)F 8

Actve dev ce charactenst cs mode s, and
basccrcutanaysis Lecture ab. Prerequi
ste ETC 21

208 Electric Cirguits_ (3 F S

Graph ca and anaytca anayss of e ectric
creuts, trans ent and s nuso da exciaton
App cations of ¢ reu t theorems and computer
soutions Prerequste ETC 201 Corequisite
MAT 261

301 Electric Networks. {3)F S

Ana ys s of e ectne networks, trans ents,
steady state sinuso da frequency response,
and transfer funet on using Lap ace transforms
and Four er Senes Prerequste EET 208.
Pre or corequ s te. MAT 262.

304 Transmission Lines and Waveguides.
s

Theory and app cat on of fransm ss on I nes
wavegu des fber optes and microwave com
ponents and mpedance matching Lecture,
lab Prerequste EET 30t

307 Electrical Power Circuits and Ma-
chines. 4 F. 5

Pnnec p es and analys s of e ectrcal power

¢ reuits and compenents, transformers, rotat
ing mach nes, and re ated contro! equipment.
Lecture ab. Prerequ ste: EET 208.

310 Electronic Circuits, (4 F, S

Mut-stage amp fer anayss and desgn

us ng mode s and computer smu aton Lec
ture ab Preraqu stes EET 205 208.

372 Communication Systems. (4} F, S
Systems ana ys s and des gn of AM FM
PCM, and S5B commun cat on systems.

No se and d stert on performance of commun
cation systems Lecture, ab Pre and core
qus tes, EET 301, 310
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396 Professional Orientation. (1) F, S
Technca professona, economc and ethca
aspects of e ectron cs computer enginesr ng
techno ogy pract ce and ndustna organ za-
ton. Lecture projects. Prarequ s te: junior
stand ng.

401 Digital Filters and Applications. (3) S
Anays's and design of d gta f ters. Trme fre-
quency and Z transform technigues and
waveform anays s Computer app cations
Prerequisites EET 301; MAT 262.

406 Control System Technology. (4) S
Contro system components, ana ys s of feed
back contro systems, stabity, performancs,
and appl cat on. Lecture, fab, computer s mu
lat ong, Prerequ stes: EET 301; MAT 262

410 Linear Filters and Applications. (3) A
Frequency response and feadback design of
mult stage e ectron ¢ ¢ rcurts. Active and pas-
s ve fiter des gn Computer ana ysis. Pre-
requ s tes' EET 301 310

420 Operational Amplifier Theory and
Application. (4) A

D fterent ai and operat onal amp fers feed
back conf gurations op amp errors and com
pensat on, and | near and nen near app ca
tons Lecture ab Prerequstes EET 301
310

422 Electronic Switching Circuits. (4) A
Anays s and des gn of g ectron ¢ ¢ reuts oper
ating n a switching mode Waveshap ng, tm
ing and ogc Computer s mulation, Lecture,
lab Prerequstes CET 350 EET 301,310,

430 Instrumentation Systems, 4)F
Measurement prnciples and nstrumentat on
techn ques S gnal and error ana ysis Lecture,
lab Prerequ stes. EET 30t 310

440 Electrical Power Systems Technolegy.
3 A

E ectncal power systems analys s, transm s
gion dstnbut on, nstrumentation, protection,
and re ated system components Prerequ ste
EET 307

460 Power Electronics. 4) S

Ana ys s of circu s for contro and convers an
of e ectncal power and snergy. Lecture, ab.
Prerequisites: EET 301 307 310

470 Communication Circuits. (4) 5

Ana ysis and des gn of pass ve and act ve
gcommun cat on ¢ rcu s, Coup ng networks,
fiters, and mpedance matching Modu at on
and demodu at on techniques. Computer so u
tons. Lecture, ab Prerequistes EET 372
MAT 262,

478 Electromagnetic Propagation and
Applications. (3} S

Appl ed des gn of transmussion and propaga

t on systems, fe ds, waves, and antennas.
Prerequ stes EET 304 372; MAT 262

482 Industrial Practice: internship Coop.
{14)F §,88

Spec aly ass gned or approved actvties n
electronic ndustnes or nst tut ons. Report
requ’red. Max mum of 10 credts Prerequisite:
majors on y enro led at jun or sen or leve

480 Electronics Project. (1-4) F S5, S8
ndividua or sma | group projects in appl! ed

o ectron s wtn emphas 5 on laboralory prac
tice or hardware soiut ons to practical prob-
oms Prerequ s te: instructor approva .

501 Digital Signal Processing and Appli-
cations. (3) F

Fundamenta s and app catons of discrete

s gnals and systems, DFT and FFT and the

des gn of F R and | R i ters us ng computer
techn ques Prerequ stes EET 401 or nstruc-
tor approva MAT 262

502 Digital Sigral Processing and Applica-
tions|l. 3)S

Des gn and app icat on of nonracursive ds
crete f ters, conve utan w th FFT, power
spectrum ana ysis, and random signals Pre
requste EET 501

506 System Dynamics and Control. 3) S
Tme, frequency and transform doman anay
s s of phys ca systems Transfer function
analys s of fesdback contro systems perform
ance and stab ty Compensation Prerequ
stes EET 301 501 (or MAT 262 .

510 Linear Integrated Circuits and Appli-
cations. (3) F

Analys s, des gn, and app catons of near
ntegrated ¢ rcu ts and systems. Prerequ sites
CET 350, EET 301 310.

522 Digital Integrated Circuits and Appli-
cations. (3} S

Ana ys s, des'gn, and app 1cat ons of inte
grated circu ts and systems Prerequ s tes:
CET 350 EET 301 310

530 Electronic Test Systems and Appli-
cations. (3) F

Ana ysis, design and applicat on of e ectronic
test equ pment test systems spec heations,
and documentaton Prerequ stes CET 354;
EET 301, 310

540 Electrical Power Systems. (3) S

E ectrical power system analys s transms
son dstnbuton, nstrumentaten, protection,
and re ated systam components. Prerequi
s'tes EET.301, 307

560 Industrial Electronics and Appli-
cations. {3) A

Analys s, des gn, and app cat on of speca
electron ¢ dev ces and systems to ndustnal
contro , power communicat ons and proc

esses Prerequ stes: CET 360, EET 301, 307, ,

310.

574 Communication Circuits and Appli-
cations. (3) F

Ana ys s and des gn of m crowave circu ts
using s parameters and computer arded de

s gn Match'ng networks coup ers, fiters and
amp rfiers, Prerequ s tes* EET 304 372,

576 Modemn Telecommunication Systems,
A s

App ed analys s and design of d g'ta satelte
commun cation systems Apphcations of co
herent systems des gn and compensat on.
Prerequ s tes' CET 473, MAT 262 or nstructor
approva

578 Electromagnetic Propagation Systems.
3)8

E ectramagnetic s gna prapagat on and an
tenna princip es and app Ications Prerequ
stes EET 304, 372; MAT 262

Omnibus Courses: See page 40 for omn bus
courses that may be offered

COMPUTER ENGINEERING
TECHNOLOGY

CET 2590 Digltal Sysiems and Microproces-
sors. (3)F, S

Fundamenta s of d g tal systems and m cro
processors w th Boaolean Algebira and comb
natona ogic M croprocessor programmng
and appcations Lecture, demonstrat on. Pre
requ stes ECE 105; ETC 201 General stud
185 N3

350 Digital Logic Principles. (4) F, S
Comb nat ona and sequentia logcanayss,
design concepts and apphicat ons Lecture
lab Prerequste CET 250,

354 Microprocessor Principles. (4} F S
M'croprocessor organizat on, programm ng,
and nterfacng Fre of corequste CET 250.
452 Digltal Logic Applications. (4) S

Des gn of sequent al machines us ng system
des gn techn ques and comp ex MS LS de-
vces with ab Prergqu stes CET 350; CSE
183

456 Assembly Language Applications. (3)
F

Programm ng BIOS, DOS, and h gh leve fan
guage nterfaces Device dr vers and TRS
rout nes. Prersquisites. CET 354, CSE 183 or
100.

457 Microcomputer Systems interfacing.
(4) 5

App ications of m cracomputer hardware and
softwara Spec al purpose contro lers, nier
face des gn. Lectura ab Prerequsites CET
354 CSE 183; EET 310.

458 Digital Computer Networks. (3) A
Network technology, topo og es, protoco s
control techniques, re ab ity and secunty
Prerequiste CET 354

473 Digital Data Communications. (4) F, S
Sgnas distortion noise and error detect on
correcton Transm s&0n and systems des gn.
nterface techniques and standards. Lecture
ab Prerequ stes CET 354; EET 372

483 Unix Wilities Using C Language. (3} 3
App catons of C anguage to the deve op
maent of pract ca programs for the Un x oper
at ng system. Preraquisite” sen or stand ng in
techno ogy or equ va ent.

485 Digital Testing Techniques. (3) A
Hardware software aspects of d gita test ng
techno ogy systems. board, and log ¢ testing
and equ pment, Lecture lab Prerequistes
CET 354, CSE 183; EET 310.

485 Electronlcs Computer Alded Design.
@F

CAD CAM for electron cs manufacturing.
Pnnted-c reu t tayout, documentat on, and
schematic p otting. Prerequ s tes. CET 250,
CSE 183 EET 310.

508 Computer Process Control Technol-
ogy. (3) A

Samp e data control techn ques and app ca
tions to process contro  Prerequ s tes: CET
354; EET 406

552 Digital Systems Design. (3) S

D gta system des'gn techn ques and app ca
tons Prerequ sita GET 452 or instructer ap
proval

556 Computer Software Technology. (3) S
Assemb y languags pregramm ng lechniques
and operations operat ng system charactens
tcs, and systems software app cations. Pre
requisits CET 354

557 Microcomputers and Apptlcations. (3)
E

App cafions of sma computer systems mn
and m crocomputer hardware and software
Preraquisites CET 354 CSE 100 or 183, EET
310

Omnibus Courses: See page 40 for omn bus
conrses that may be offered



MICROELECTRONICS
ENGINEERING TECHNOLOGY

UET 331 Electronic Materials. (3) F S
Phys cal, chem cal eiectromagnetc and me
chan cal propert es of @ ectronc materas
Sohd state dev ca character st ¢s and ther
mater a propertes Prerequ stes GHM 113,
EET 205 PHY 112, 114

415 Electronic Manufacturing Engineering
Principles. 3)F S

Electronic equipment des gn and fabncation
pnne ples and practice Comp et on of e ec
tronics hardware des gn project and raport
Lecturs ab Wth abfee Prerequs'te EET
senor stand ng (113 hours)

416 Monolithic Integrated Circuit Tech-
nology. 3) F

Process ng and fabncation of mano th ¢ b po-
far and MCS ntegrated crcuits Lecture, lab
Prerequ site. UET 331,

418 Hybrid Integrated Circuit Technology.
45 )

Layout, fabr cat on, des gn, and manufacture
of thn and thick f m hybrd creuts Lecture,
lab Prerequ stes: EET 310 UET 331

432 Semiconductor Packaging and Heat
Transter. (3) S

Packag ng theory and techn ques; hermetic
and p ast ¢ assembly therma management;
& ectrical charadter stes and re ab ity. Pre
requ stes. ETC 340 and UET 331 orequva
ents.

437 Integrated Circult Testing. 3 S
Prncples technigues and strateg a5 em

p oyed at wafer leve and f na product test ng,
both destruct ve and nondestruct ve. Prerequi
ste: UET 416.

513 Microelectronics Technology. (3) A
Spec al processes, techn ques and advances
n mono ith ¢ and hybr d techno ogy Emphas s
on manufactur ng pract'ce and preduct app)
catonfor LS and VLS Prerequ s'te: nstruc
tor approva

516 IC Technology and Applications. (3) F
Advanced process ng and fabncation techno
ogy of mono thic ntegrated arcuts Lecture,
ab. Prerequ s te: UET 416.

518 Hybrid 1C Technelogy and
Apptications. (3) S

Theory, process ng, fabr catien and manufac
turing of hybr d m croe ectron ¢s devices and
products App catons. Preregu ste. UET 331
or equivalent or nstructor approval.

Omnibus Courses: See page 40 for omn bus
courses that may be offered
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Manufacturing and
Industrial Technology
Donald W. Collins

Chair
(TC 201F) 602 965-3781

PROFESSORS
COLLINS HLD, HOROW TZ

ASSOCIATE PROFESSORS
DAHL, H RATA, KELLEY,
KIS ELEWSKI, LAWLER, MATSON,
PALMGREN, SCHILDGEN, SCHM DT

ASSISTANT PROFESSORS
BARCH LON, GAFFORD, HUMBLE,
LAMERAND, McCLELLAND, PELTIER

VISITING ASSISTANT PROFESSORS
HARRIS, KELLY

PROFESSORS EMERITI
AUTORE, BROWN, BURDETTE,
BURK, CAVALLIERE, KEITH, KIG N,
MINTER, PARDINI, PRUST, ROE,
RCOK SHELLER, STADMILLER,
WATKINS, W LCOX

Purpose. Technology is the study of
the apphcation of science, systematic
methods, techmiques, procedures, mate
rials, and devices for the development,
improvement, and implementation of
state-of-the-art solutions to industrial
problems Increased complexity and
sophistication have created great de
mand for those individuals who possess
a working knowledge of the technical
phases of planning, testing, production,
and fabrication of consumer and indus
trial products and eguipment. Empha
sis is placed on health and safety within
the workplace.

The mission of the Department of
Manufacturing and Industrial Technol
ogy is to provide students with a broad
technical and managerial background tn
a variety of disciplines that qualify
them for positicns of leadership and
responsibility 1n industnal, commercial,
educational, and government activities.

The goal of the department is to pre-
pare graduates who are able to develop
technological solutions to industrial
problems, to perform management
functions 1n systems operations, prod
uct improvement, production evalu
ation, and customer support, and to
serve as industrial trainees to facilitate
technical transfer in industry and gov-
ernment,

Majors and Options. To accomplish
the mission, the department offers two
majors leading to the Bachelor of Sci
ence degree, Industrial Technology and
Manufacturing Engineering Technol
ogy. Three options are available under
the Industrial Technology major, which
1s accredited by the North Central As-
sociation of Colleges and Secondary
Schools (NCACSS): graphic commu
nications, indusirial management, and
interactive computer graphics. Five
options are available under the Manu-
facturing Engineering Technology ma-
Jor, which is accredited by the Technol
ogy Accreditation Commission of the
Accreditation Board for Engineering
and Technology: computer integrated
manufacturing engineering technology,
manufacturing engineering technology,
mechanical engineering technology,
robotic and automation engineering
technology, and welding engineering
technology.

Admission. Those students who seek
admission to the program from other
programs within the College of Engi-
neering and Applied Sciences may be
admitted with a mimmum GPA of 2.25
for Arizona residents and 2.50 for non
residents. Students admitted to the pro
gram are required o develop an area of
specialization.

DEGREE REQUIREMENTS

Manufacturing Engineering
Technology—B.S.

Semesier

Hours

Engimeenng technology core ........c.c......... 10
General studies requirements ...« .. 43

Manufacturing Eng:neenng
Technology core .

Selected option ..

University Enghsh prof'cmncy

Total .. . . R RE7)

The following courses constituie 1he
Manufacturing Engineering Technol-
ogy Core and are required of all Manu-
factuning Engineering Technology stu
dents. Refer to the specific options for
additional requirernents.

Manufacturing Engineering
Technology Core

Semester
Hours

Introduction to Languages

of Engineering ... v e
Introduction o Computer-
Aided Engineering . . w3
Engtneenng Matena]s

and Processing vowere « s 3

ECE 105

ECE 106

MET 230
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MET 231 Manufacturing Processes.......?
MET 300 Appled Metallurgy ........3
MET 302 Weldmng Survey ... ...4
MET 313 Applied Engineering
Mechames Materials ... 3
MET 325 Electrical Power Source
Analysis ... .4
MET 401 Statstical Process Comrol w3
MET 460 Manufactuning Capstone
Project v .3
or MET 461 Mecha.mca]
Capstone Project (3) or MET
462 Capstene Project/
Weldment Design (3)*
Totat. .. s e s e 32

* For robottc and CEM projects, see depart
ment chair.

Option in Computer-Integrated
Manufacturing Engineering Technol-
ogy. Computer integrated manufactur
ing CIM) has proved to be a powerful
tool for increasing productivity in
manufacturing. This impact will be
greater in the future as the full potential
of computers 1s integrated into the
manufacturing factory. Computer inte
grated manufacturing engineering tech
nology 1s concerned with the coordina
tion of computer information and com-
puter implementation in manufactaring,
Required courses: IST 452; MET
303, 341, 345, 416, 443, 448, 451, 453;
15 hours approved technical electives.

Option in Manufacturing Engineer-
ing Technology. This option is de-
signed to prepare technologists with
both conceptiual and practical applica
tions of processes, materials, and prod
ucts related to metalworking industries.
Accordingly, this concentration 1s n
tended to prepare students to meet the
responsibilities in planmng the proc
esses of production, developing the
tools and machines, and integrating the
faciliies of production or manufactur-
ng.

Required courses: AET 409; MET
303, 341, 344, 345, 346, 416, 442, 444,
448; 12 hours approved technical elec-
tives.

Option in Mechanical Engineering
Technology. The primary cbjective of
the mechanical engineering technoclogy
option is to prepare the student for en
try level work mn mechanical design
and testing either in engineering or
manufacturing departments 1 product
onented mdustnies. Major emphasis 1s
placed on reducing the amount of time

required by industry to make the gradu
ate productive in any area of work.
The student obtains a well rounded
academic background with an emphasis
in mechanics and thermal sciences.
Required courses: IST 452; MET
303,331, 341, 416, 432, 433, 434, 436.
438, 444, 451; 8 hours of approved
technical electives.

Option in Robotic and Aufomation
Engineering Technology. The chal
lenges to improve productivity, product
quality, and reliability and to reduce
costs must be addressed by integrating
robots and automation in manufactur
ing. This option addresses the field of
automating manufactuning processes.
Required courses: MET 303, 341;
345,346, 416, 444, 448 451, 452, 453;
12 hours approved technical electives.

Option in Welding Engineering
Technology. This option is designed
primarily to prepare individuals for
technical positions in ndustries utiliz
ing welding and related processes. The
focus 1s on the application of welding
technology as applied to current and
pear future industrial needs. The pro
gram is structured to provide the indi
vidual with a balance of theory, apph
cation, and hands on experience. The
general areas covered by the courses
are welding processes, materials, non
destructive testing, and weldment de-
sign, The student also has the opportu-
nity to work with robots in robotic
welding apphcations. Also, a laser is
available for investigating the area of
high energy welding processes.

Graduates of this program have the
capability to function in a variety of
technical positions related to welding
and manufacturing. Typically, a gradu
ate from this program may work in the
areas of robotic welding, metallurgy,
quality control, nondestructive evalu
ation, welding process evaluation, and
technical sales.

Graduates may find employment in
the aerospace, automotive, heavy ma
chinery, heavy fabncation, and enerpy
production industries.

Required courses: AET 409; MET
321, 322, 341, 344, 346, 416, 420, 421,
425, 444, 448; 7 hours of approved
technical electives.

Industrial Technology—B.S.

Semester
H urs

General studies requirements ....... . . .... 39
Industrial Technology core... . .........25

Selected option ........ . crrenins B2
University Enghsh pmﬁcwncy .6
Total .. ... e 132

The fo[]owmg courses constitute the
Industrial Technology Core and are re
quired of all Industrial Technology stu-
demts. Refer to the specific options for
addrtional requirements.

Industrial Technology Core

Semester
H urs
ECE 105 Introduction to Languages
of Engineering .. ... 3
ECE 106 Introducuon io Compu‘ler
Auded Engneering. ... 3
ETC 20t Applied Electncal Sc1ence .4
I[FC 200 Impact of Communications
Technology on Socety . ......3
ITC 202 Creative Thinking
and Design ... wocveees ceeen 3
ITC 343 Occupational Satety .3
ITC 444 Indusmal Orgamzatmn RO |
MET 230 Engineenng Matenals ... .3
Towl... ool e e .25

Option in Graphic Communications
(GRC). The purpose of the graphic
communications option is to prepare
people for a wide vanety of profes
sional positions 1 the printing and
graphic communications industry, The
graphic communications option offers a
blend of technelogical and managerial
skills and knowledge. It has been spe
cifically designed to prepare graduates
to address the opportuntities and in
creased competitive challenges taking
place in the industry as a result of tech-
nological change and turbulent eco-
nomic and human relations concerns.

Al courses are industry responsive.
The students are exposed to case histo
nes and problems related 10 actual in
dustry issues. Throughout the entire
four year curnculum, students are ex
posed to practical, situational analysis
and effective problem solving tech
niques. As a prerequisite for gradu-
ation, students are expected to acquire
Job-related industry experience as prac-
tical preparation for making an imme
diate contribution to an employer’s
business.

Students are required to take desig
nated graphic communications courses
during the first two years of the pro
gram. After the sophomore year, each
student must select an area of emphasis
in consultation with an advisor. The
areas of emphasis are operations man
agement, sales/marketing, and technol-

ogy.



To achieve its objectives, the graphic
communications option offers the fol
lowing required and technical elective
courses: GRC 135, 237, 331, 332, 333,
334, 336, 339; IST 346; 35 hours ap
proved technical electives.

After selecting the area of emphasis
that best suits the student’s interests,
courses are to be selected, with an adv:
sor, that relate to the following topics:

Operations Management. Computer
graphics applications; conformance re
quirements for govemment regulation;
decision making in a manufacturing
environment; industrial cost account
ing; instrumentation for graphic arts
manufacturing; manufacturing strategy;
materials testing and performance pre
diction; optimization of production sys-
tems; organizations and layout; plan-
mng and scheduling for manufacturing;
plant design, plant information sys
tems; printing systems maintenance;
product development and management;
production management; production
coordination; supervisory techniques;
traffic management.

Sales Marketing Customer education;
estimating and job costing; finance,
personnel and human relations; markets
for printing; print and electronic media;
sales management; sales service; strate
gic planning; market planning.
Technology. Analytical modeling for
manufacturing systems; applied elec
tronics for the graphic communications
industry; creation, management and
transmission of digital imaging infor-
mation; environmental control; evalu
ation of new technologies; integrated
computer graphics; printing plant engi-
neering; quality management and proc-
ess control; scientific properties of
graphic communications materials;
technological planning and forecasting.

Option in Industrial Management.
The purpose of this option is to prepare
supervisors and high-level personnel
for management and marketing func
tions in marketing, industry, manufac
rrng, and public service organiza-
tions.

The industrial management option 1s
articulated with the Maricopa Commu
nity College District, Pima Community
College, and Yavapai College. Consul
tation with an advisor is required to co
ordinate the course selection for trans-
fer to the industrial management areas
of emphasis.
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Classes are scheduled to accommo
date the student who is employed in a
full ime position. Classes may be
scheduled at facilities where the de
mand 1s sufficient to justify a class.

Before completion of the degree, the
student must show evidence of ade
quate and appropriate accupational ex
perience.

To achieve its objectives, the indus
trial management and supervision op
tion requires the following courses:
IST 346. 402, 430, 451, 452, 453, 461,
480, 491; 35 hours approved technical
electives.

A technical support area of emphasis
must be chosen by the student in con
sultation with an advisor. Typical areas
of emphasis are: aeronautics, construc
tion, electronics, fire science, hazard
ous materials and waste management,
safety and health, technology, and
manufacturing. Articulation agree-
ments are to be followed by consulting
an advisor.

Option in Interactive Computer
Graphics. The purpose of the interac
five computer graphics (ICG) option is
to prepare students for entry into the
diverse field of computer graphics
The ICG option provides a strong aca
demic foundation in the technological,
managerial, and discipline spectfic ap-
plications of graphics analysis, commu
nication, databases, design, documenta
tion, image generation, inodelng, pro-
gramming, and visualization.

Graduates are qualified computer
graphics technologists who have ac-
quired extensive hnowledge and techni-
cal competency in their respective areas
of emphasis, thereby preparing them to
advance mio professional positions of
leadership within the industry. The
ICG courses are industry responsive
and provide a high level of technical
applicability in the use of computer
graphics systems, hardware, and soft
ware within a variety of discipline envi-
ronments.

Typical areas of emphasis leading to
specialized career paths may include:
applications development, applications
management and supervision; business
and analytical graphics; design (speci
ality areas such as electronics, advertis
mg/graphics design, mechanical, manu
facturing, multimedia, animation, ren-
dering and illustration, and computer
aided design and drafting); field engi
neering, service and support: graphics
systems and database analysis; sales

and marketing, technical graphics and
publication: testing, and implementa
tion; training (administration and in
struction).

To achieve its objectives, the interac
tive computer graphics option requires
the following courses  ICG 212, 310,
312,313,314, 412, 417, 461; 38 hours
approved technical electives.

Technical support areas and courses
must be chosen by the student in con
sultation with an advisor.

INDUSTRIAL TECHNOLOGY

ITC 200 Impact of Communications Tech-
nology on Society. 3)F S

Deve op ng an awareness of issues such as
prvacy, depersonal zat on, and contro of n
format on that have been affected by recent
developments 'n cammun ¢at ons techno ogy
Actvtes ncude research ng evauat ng f nd
ngs and present ng arguments n support of
pos tons. Prereguste ENG 102 or 105 or
108 Gensral studes L1

202 Creative Thinking and Design. 3)F S
Fundamenta methods, concepts, and tech
niques of creat ve th'nk ng, des gn, and prob
em so v ng. Also ncludes commun caton
managera, cutura, and soceta nfuences
Lecture ab Prerequste ECE 106 or nstruc
tor apprava

343 Occupational Safety. (3) F

Accident prevent on, acc gent factors meth
ods of recording and reportng, anays s psy
choleg cal aspects, att tudes, recent legs a
ton safety consc ousness and ab ity Pre
requ s te |un or status,

444 Industrial Organization. 3} S

Industr a organ zat on concepts Topcs re ate
to ‘ndustr a re atons, governmenta regua
tans, organ zat ona structure abor relat ons
human facters, and current ndustr a prac
tces Feldtrps Prerequste. jun or status
Omnibus Courses: See page 40 for omn bus
courses that may be offered

GRAPHIC COMMUNICATIONS

GRC 135 Graphic Communications. 3 F, S
Introduction ta the techno og es nvolved n the
des gn mage genaratien fransm ss on, and
preduct on of mutpe mages for consumer
ut!zaton. Lecture ab, ted trps.

136 History of Printing in the Western
World. 3) N

H stor ca perspect ve of techno og ca deve
opments Jn pnnt ng and soca smpacts on
Western cvizaton nreaton to other torms
of commumicat on. F eXd trips

237 Image Preparation. 3) F

Bas ¢ prnc p es of typograph ¢ ayout Prepa-
rat on of thumbna' s, roughs, comprehens ves
and mechancas Introduct on to photocom
pos't on systems. Lecture ab

331 Quality Assurance for the Reproduc-
tlon Processes. 3 S

Instrumentat on and methodolog es for maten
astestng and qua ty contro n the major re
production pro esses Fedtrps
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332 Flim Assembly and Platemaking. (3) F
Stnpp ng negat ves and pos’t ves; hne, haf
tone, duo tone and fu | color contact ng fats
onto vanous types of tmage carr ers Lecture,
fab feld trps Prerequste. GRC 135.

333 Sheetweb Press Technology. (3} S
Funct on of the ofiset pnnt ng equipment
L'thograph ¢ dynam cs of both sheetfed and
sheetweb systems. Lecture, lab Prerequ s te
GRC 332 or nstructor approva .

334 Photomechanical Reproductions. (3) F
Theory and product on of ne work, halftones,
contact work, and spec a effects for tha
graph c arts ndustry. Lecture [ab.

335 Printing and Finishing Techniques. (3)
S

Anays s of major pnnting processas of flex
ography screen process, and relief- produc
t on b ndery and fin sh ng procedures. Pre
requ s te: GRC 135

336 Color Separation. (3} S
Methods of producing separat'on negat ves
and pos tves Prerequ s e’ GRC 334

337 Production Management. (3} F

P anning and contro | ng work f ow of graph ¢
arts products. Field tnps. Prerequste GRC
135.

339 Estimating and Cost Analysis. (3} S
Managemant retationsh p between financia ,
product on, and sa es departments n printing
industries; analys s of equ'pment abor, and
matera costs use of paper and standard
pricing catalogs Prerequistte GRC 135

433 Production Technigues. (3 N
Systemat ¢ product on p anning expenance
Lecture, lab Prerequ s tes GRC 333, 334
435 Plant Management. (3) F

Concepts, practices, and processes used by
the commerca pnnt ng p ant manager re at ng
to the cperation of the plant. Prerequis te.
GRC 135 or mstructor approval.

436 Gravure Technology. (3} S

In-depth study of the market prof e and pro
duct on sequences re ated to the gravure
method of pnnbing Prerequ s te: GRC 336

437 Advanced Color Reproduction. (3) F
Scient fic analys s for the eng neering of cofor
raproduct on systems used n the graph ¢ ants
ndustry. Field trips. Prerequ s te: GRC 336
438 Graphic Arts Techniques and Proces-
ses. (3)F, 5,58

Survey of production sequences and profits of
the prnting and pub shng ndustry, Lecture
ab Prerequ s te- jun or stand ng

439 Electronic lmaging for Publications. (3)
s

niroduct en and in depth nvestigation nio

@ actron ¢ pub sh ng systems used in printing
and pub sh ng ndustry for transmission and
ganerat on of copy

537 Current Issues in Quality Assurance.
(3N

D rected group study of se scted ssues relat
ng to qua ty assurance in the print ng and
pub shng ndustry

Omnlbus Courses: See page 40 for omn bus
courses that may be offered.

INDUSTRIAL MANAGEMENT

IST 346 Management Dynamics. (3) S

E ements of human re at ons training and the
consaquences of superv sory bahay aral pat
terns it effective y dea ng w th emp oyaes.

402 Industrial Laws, Contracts, and Regu-
Iations, (3} F

Rev ew of c ty, state county, and federal aws
that affect industreal and construct on opera
tions, materials supp es, and acqu ston pro
cedures.

430 Ethical Issues in Technofogy. (3) N
Top cs n soc al respons bi Yy for ndustna
techno ogy and engineenng

445 Industrial Internship. (I 10)F, § 85
Work expenence assignment in ndustry com
mensurate with student's program Speca
zed instruct on by ndustry w th univers ty su
perv s on Prerequisttes: advisor approva ;
junorstatus 2 50 GPA,

451 Materjals Control. 3)F

Act'vities of matena hand ng, including pur
chas ng, rece ving, warehous ng, traffic, plant
ayout, invantory, and product on contro and
shipp ng re at ng to techn’ca procedures.

452 Industrial Himan Resource Manage-
ment, (3) S

Concepts and practices of human resource
management n a gioba industra environ
ment.

453 Safety Management. (3) S

Development and management of safety pro-
grams, educat’'on and trarmng and re atien
ships with n an organ zat on. Prerequistte’ ITC
343 or ‘nstructor approval.

454 Occupational Hygiene. (3) N
Fundamental concepts and pnnc p es of in
dustna hygiene and occupational/env ron-
mental health. Inc udes OSHA and EPA laws
regulat ons standards chemn cal and physica
hazards, ar samp ng equipment, and contro
measurers Prerequ site. ITC 343 or nstructor
approva

455 Industrial Sales and Demand. (3) F
Customer and sa es strateg as for ndustnal
organ zatons ne uding current practice and
future p anning. Prerequ s tes ECN 111; advi-
sor and ‘nstrucior approva , jun or stand ng

460 Risk and Legal Aspects of Safety. (3) F
Exam’nes the nsk management factors of n
dustnal activities, includ ng lega and insur
ance cons'derations

461 Production Supervision Principles. (3)
F

Introduct on to supenisory pnnc p es as ap
pl ed to praduchon of goods and serv ces
Prerequisite ITC 444

480 Organizational Effectiveness. (3} F
Human aspects of supervisary behavior in the
ndustrial sett ng and how they nftuence offi

G ency, mora e, and organ zat onal practice.

491 Introduction to Labor Concerns. (3) S
Intreduct'on to abor relat ons, organ zat on of
abor un ons and federations, col ective bar
gamng gnevances and asbitrat on, and app!
cabe abor egsaton

542 Global Management Philosophies. (3)
F

Anays s and compar son of sign ficant super
v s on ph losoph es developed n vanous in
dustria nat ons and therr potentia app caton
n the Un ted States.

549 Research Techniques and Applica-
tions. (3)F 8

Se act on of research problems analys s of
terature, ind v'dua invest gat ons, preparnng
reports and proposa wrting,

550 Industrial Training. (3) S

Training techn ques and earn ng processes
Piann ng, deve oping and evaluating tran ng
programs n ndustry and governmenta agen
ces. Prerequisite adv sor approva .

5§70 Project Management. (3} S

Plann ng, organ z ng, coord nating and con-

tro ing staff and project groups to accomp sh

the project object ve

598 Special Topics. (1 3)F, S, 58

Spec al top cs courses, includ ng the fo ow ng,

wh ch are regulary offered are open to qual

fed students. These courses are taught Fr-

days, Saturdays, Sundays, and Mondays

(a) Pnncipes of Hazardous Matena s and
Waste Management

(b) Regu atory Framework for Tox ¢ and
Hazardous Substances

{c} Principles of Toxicalogy

{d) Techno og'es for Storage, Treatment
and Disposa of Hazardous Matenas

(e} Quanhtative Analys s and Practca Labo
ratory Techniques

{f) Occupatona Hyg ene

{g) Airr Po ution and Toxic Chemicals

{h) Sois and Groundwaier Contam nat on

{4 Emergency Preparedness, Response
and P anning for Hazardous Matenals

()} Risk Assessment for Hazardous Maten
as

(k) Current ssues: Radon Asbestos, and
USTs

Omnibus Courses: See page 40 for omn bus
courses that may be offered.

INTERACTIVE COMPUTER
GRAPHICS

ICG 212 Design Documentation, (3) S

Using m crocomputer based graph cs systams
for product des gn and documentaton Geo
metnc shape analys s and descr ption Docu
mantat on techn ques and standards D men
sonng. Lecture ab, fied trips Prerequisite:
ECE 106.

310 Computer Graphlcs Fundamentals. (3)
s

Computer :image creation, transformat on, and
man pu aton Current techn ques for database
generaton Concepts of appl cat ons software
deve opment. Hands on expenence Lecture,
ab, fed tr ps. Prerequisita programm ng
background he pfu but not necessary Gen
oral studigs N3,

312 Computer-Ailded Design and Drafting.
(3 F

Us ng computer a ded design and drafting
app cat on software for advanced geometnc
construct on. System and workstation configu-
rat on and productiv'ty. Modeling applications
Lecture, lab fied tnps Prerequ ste ICG 212.
General studias. N3

313 Technical lllustration, (3) F

P ctoria drawing shades and shadows and
mu tirmedia rander ng techn ques. Lacture, lab
Prerequste, CG 212

314 Computer Graphics Database. (3) S
Prepar ng the product defin tion database for
computer- ntegrated manufactunng. Docu-
mantat on and process requ rements, sys
terns, and standards Precision dimans’on ng.
Lecture, tab fie d ir ps. Prerequis te. ICG 212
or MET 230 or CET 250 or equ'valent



412 Computer Graphics Modeling. (3 F
Estab shing and man pu ating 3 d mensional
computer models App catons, ncudng so
ds modefing concepts, des'gn analys s, dy
namic s mulat on, and graph ¢ data exchange
fles. Lecture lab, f eld tnps. Prerequis te: [CG
312. General studies: N3.

413 MicroCADD Applications. (3) F
Student se ected modu es, includ ng arch tec
tural, constructon ¢v ut ity, and electronc
draw ng mechan ca manufactunng anima
ton, computer graph ¢s, and others. Lecture,
ab, f e d.irps. Prerequ ste. ICG 212,

417 Graphics Systems Management. 3) S
Plann ng, mplement'ng, and manag ng com
puter graph ¢s systems App cat ons, needs
assessment analys s of components, system
ergonom cs, nterfacing ma ntenance, and
human resources management Lecture, lab
fedtnps Prerequste nstructor approval.
461 Computer Animation. (3 F
Fundamental technology used in creatng 2
dmens ona and 3-d mens:onal animat on
through mode ng script ng, and rendenng as
related to eng neer ng simu ation Lecture, lab
field trips. Prerequis te: ICG 310 or nstructor
approva

517 Graphics Systems Development. (3) S
Research and deve opment n computer
graph cs systems Appl ed project manage
meant, development evaluaton, and mplem
entation Lecture, lab fie dinps Prerequste
CG 412 or instructor approva

Omnibus Courses: See page 40 for omn bus
courses that may be offered.
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MET 110 Welding Survey. (3} N

Oxyacety ene, ar¢ braz ng, res stance, and
gas tungsten arc we d ng procedures for fer
rous and nonferrous meta s. Lecture lab.

116 Aeronautical Welding. 2} F

Oxyacety ene and tungsten gas tungsten arc
welding procedures and braz ng techn ques
used for a rcraft structures. Lecture, fab.

230 Engineering Materials and Processing.
{3)F §,88

Mater a s, the r structures properties fabrica
ticn character st cs, and app cations. Materia
torm ng, Jo'n ng, and fn sh ng processes.
Automation and qua ty contro Prerequ ste:
CHM 101 or 113 or 114,

231 Manufacturing Processes. (3) F

Meta removal processes, emphasiz'ng dr |
ing. m: ng and athe processes, nclud ng
too btgnnding Emphasis on producton
speeds and feeds. Lecture, lab Prerequ stes
ECE 106- MET 230.

300 Applied Metallurgy. (3) F

Pr nciples of meta urgy, emphas z ng con
cepts most re evant to typica manufactur ng
requ rements; factors affecting propert es and
evaluation methods, meta ography expen
ences. Lecture ab. Prerequste MET 230 or
nstructor approvai.

302 Welding Survey. (4} F

Theory and app cat on of industr a welding
processes, ntroductory we d ng metal urgy
and weldment design; SMAW, GTAW,
GMAW Oxyacety ene, and brazing exper
ences Lecture, ab. Prerequ s te. upper cass
stand ng.
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303 Machine Contro! Systems. (3) S

Theory and app cation of electromechan cal,
hydraul ¢, pneumat ¢, fiu dic, and e ectrical
contro systems for manufacturing Lecture,
ab. Prerequ stes ETC 201 or PHY 112° MAT
260

313 Applied Engineering Mechanics:
Materials. (3) F, S

Stress, stra n, re ations between stress and
stran, shear moments, deflect ons, and com
bined stresses Lecture, ab. Prerequ site
ETC 211.

321 Englneering Evaluation of Welding
Processes. (3 N

Theory and app cation of the arcwe d ng
processes and oxy fuel cutt'ng; fixtunng, pro
cedures, safety, codes and experimental
techmiques are covered Lecture ab. Pre
requ s tes. MET 302; PHY 112.

322 Engineering Evaluation of Nontradi-
tional Welding Processes. (3) N

Theory and apphcat ons of EBW, LBW, so d
state bond ng, brazing and seldenng Lecture,
lab Prerequ stes: MET 302 PMY 112

325 Electrical Power Source Analysis. (4) S
Design and operating character stics of 8 ectn
cal power sources and re ated equ pment.
Equipment select’'on, setup and troub eshoot
ng procedures covered Lecture, lab. Pre
requisites: ETC 201, MET 302; PHY 112, 114.

331 Design for Manufacturing I. (3) §
Introduct on 1o des gn of mach nes and struc
tures, with emphas s on ayout design draw
ng. Basics of gears, cams fasteners, springs,
bearing nkages, cy indnica fis flat pattern
deva opment and surface fin sh requ rements
emphas’zed Prerequis fe MET 313.

341 Manufacturing Analysis. (3) 5
Introduct’on to the erganizat ona and fune
tona requ rements for effective production
Includes wr t ng product on operation p ans.
Prerequ ste MET 231.

343 Material Processes. (4) S

Industnia process ng as app ed to low, me
dum and high volume manufactur ng. Bas c
and secondary processing, fasten’ng and join-
ng coating and qua ity control. Lecture, ab.

344 Casting and Forming Processes. (3) S
Ana ysis of var ous forming processes to de-
termne oad requirements necessary for a
particu ar meta forming operaton. Ths nfor
mat on is used to se ect equ'pment and das gn
too ng. Meta cast ng processes and des gn of
castings. Introduction to powder metallurgy
Prerequ s tes” MET 300 and 313 or nstructor
approva

345 Advanced Manufacturing Processes.
s

Metal remova processes, emphas z ng mi

ng gnnd ng turret and tracer fathe, and cutter
sharpening App caton of machinab ity the
ory to practice Product on feeds, speeds, and
tool wear measurement Lecture, lab Pre
requ s tes: MET 231 and 300 or nstructor ap-
prova.

346 Numerical Control Point to Point and
Continuous Path Programming. (3) N
Meathods of programm ng, set up and opera
ton of numer ca control mach nes emphasz
ng athe and mii systems. Lecture, lab Pre
requisite MET 231,

354 Mechanics of Materials. (4) F

Vectors force systems frict on, equ | bnum,
centroids and moment of nerta Concepts of

stress strain, and stress analys s as appl ed
to beams columns and comb ned nading
Nonmajors on y. Prerequ s tes MAT 118; PHY
111,

401 Statistical Process Control. (3}
ntroduction to stat st ca qual ty contro meth
ods as app ed to tolerances, process contro,
sampl'ng, and reliab ty Prerequste. MAT

118

407 Aerospace Materials. (2) N

Maternials used for a reraft powerplants and
arrframes; emphasis on cr ter a for se ecton in
terms of mechan ca propert es and manufac
turing processes. Prerequ s te- MET 230 or
squivalent

416 Applied Computer Integrated Manu-
facturing. (3) F

Techn ques and pract ces of Computer nte
grated Manufactuning, w th an emphas s on
Computer Aided Des gn and Computer Aided
Manufacturng Prerequisite: MET 346 or 'n
structor approva . General studies: N3.

420 Welding Metallurgy. (4) N

Metallurgical prnc ples app ed to structura
and alloy steel and a um num we dments;
aboratory emphas s on welding expenments,
meta ography and mechanca festing Lec
ture, ab. Prerequistes CHM 114; MET 200
302.

421 Welding Mstallurgy. (3) N

Metal urgca pnncp es as app ed to sta ness
stee super a oy, tian um, and other refrac
1ory metal wa dmantis and braze joints. Pre
requ s tes: CHM 114 MET 360

425 Welding Codes. (2) N

Fam 1ar zat on with and appi cat on of the van
ous codes standards and specifications ap
p tab e to weldments Prerequ s te- MET 302
or equ va ent.

432 Applied Thermodynamics and Heat
Transfer. (3)F S

Thermeodynam cs of mixtures Coembust on
process. App ‘cations of thermodynam ¢s to
power and refr gerat on cyc es Heat transfer,
including steady state conduction, convecton,
and rachiat on Prerequis te, ETC 340.

433 Thermat Power Systems. {4} N

Anays s of gas power vapor power and re
fngerat on cyc es Components of ar condi

t ort ng systems D rect energy convers on
Psychrometry. Analys s of nterna combust on
eng nes and fud mach nes. Lecture, lab Pre
requ s te MET 432 or nstructor approva

434 Applied Fluid Mechanics. (3) F
Fudstates Bascfud flow equations. Vis
cous fow 'n pipes and channe s, Compress

b e fow. Appicat ons to f u d measurement
and fow in condu 1s. Prerequ ste ETC 340
436 Turbomachinery Design. 3) N

The app ication of thermodynam ¢s and fud
mechan cs to the analys s of mach nery de
sign and power oyc e perforrmance pred’c
tons. Prerequ site: MET 432 or instructor ap
proval.

438 Design for Manufacturing L. (4) F

The app cation of mechan’cs in the des’'gn of
mach ne efements and structures The use of
expanmental stress ana ysis ndesignevau
aton Lecture ab. Prerequistes AET 312
and MET 231 and 331 orinstructor approva

442 Specialized Production Processes. 3)
F
Nontradit ona manufactunng processes em

phasizing EDM, ECM, ECG, CM PM HERF,
EBW, LBW, etc Prarequ ste MET 230.
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443 N/'C Computer Programming. (3} F
Theory and application of computer-aided N/C
languages with pregramming emphasis with
APT and suitable postprocessors. Lecture,
lab. Prerequisite: MET 346 or instructor ap-
proval,

444 Production Tooling. (3} F

Fabrication and design of jigs, fixtures, and
special industrial tooling related to manufac-
turing methods. Lecturae, lab. Preraquisite:
MET 345,

448 Expert Systems in Manufacturing. (3) F
Introduction to expert systems through con-
ceptual analysis, with an emphasis on manu-
facturing applications. Prerequisite: MET 231.

451 Introduction to Robotics. (3) F
Introduction to industrial robots. Topics in-
cluded are robot geometry, robot workspace,
trajeciory generation, robot actuators and sen-
sors, design of end effectors, and economic
justification. Prerequisite: MET 303 or instruc-
tor approval.

452 Implementation of Robots In Manu-
facturing. (3) N

Robotic workeell design, including end effec-
tors, parts presentars, and optimum material
flow. Prerequisite: MET 451 or instructor ap-
proval.

453 Robotic Applications. (3} S

Lab course utilizing robots and other auto-
mated manufacturing equipment to produce a
part. Students are required to program robots,
as well as interface the robots with other
equipment. Prerequisite: MET 303 or 325 or
instructor approval.

460 Manufacturing Capstone Project. (3) S
Small group project applying manufacturing
technigues, with an emphasis on demenstrat-
ing state-of-the-art techrology. Prarequisite:
MET 416.

461 Mechanical Capstone Project. (3) S
integration of materials, mechanics, and
power into analysis of engineering design of
system components. Preraquisites: MET 432,
438,

462 Capstons Project/Weldment Design.
38

Design of welded structures and machine ele-
ments in terms of allowable stresses, joint
configurations, process capabilities, and cost
analysis; welding procedures emphasized.
Prerequisites: MET 302, 313.

517 Applied Computer integrated Manu-
facturing. {3) F

Techniques and practices of Computer Inte-
grated Manufacturing, with an emphasis on

+

\
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General Studies
37 semester hours

Computer-Aided Design and Computer-Aided
Manufacturing. Prerequisite: MET 346 or in-
structor approval.

542 N/C Computer Programming. (3) F
Theory and application of computer-aided N/C
languages with programming emphasis with
APT and suitable postprocessors. Application
case studies are included. Lecture, lab. Pre-
requisite: MET 346 or instructor approval.

552 Introduction to Robotles. (3) F
introduction to industrial robots. Topics in-
cluded are robot workspace, irajectory gen-
eration, robot actuators and sensors, design
of end effectors, and aconomic justification.
Application case studies. Prerequisite: MET
303 or instructor approval.

Omnibus Courses: See page 40 for omnibus
courses that may be offered.

School of Engineering

George C. Beakley Jr.
Director
(ECG 104) 602/965-1726

PURPOSE

A large percentage of all engineering
degree holders are found in leadership
positions in a wide variety of industrial
settings. Although an education in en-
gineering is generally considered to be
one of the best of technical educations,
it also provides an opportunity for the
development of many additional activi-
ties, aptitudes and interests, including
moral, ethical, and professional con-
cepts. In this era of rapid technological
change, an engineering education
serves our society well as a truly liberal
education. Society’s needs in the dec-
ades ahead call for engineering contri-
butions on a scale not previously expe-
rienced. The well-being of our civiliza-
tion as we know it may well depend
upon how effectively this resource is
developed.

+

Engineering Core

44 semester hours of Emphasis)

52 semester hours

Malor (including Area

Students studying engineering at
ASU are expected to acquire a thor-
ough understanding of the fundamen-
tals of mathematics and the sciences
and their applications to the various en-
gineering fields, The program is de-
signed to develop a balance between
science and engineering and an under-
standing of the economic and social
consequences of engineering activity.
The goals include the promotion of the
general welfare of the engineering pro-
fession,

The courses offered are designed to
meet the needs of the following stu-
dents:

1. those who wish to obtain a degree
in engineering and who plan ca-
reers in which science, mathemat-
ics, and analytical methods are of
special value;

2. those who wish to do graduate
work in engineering;

3. those who wish to have one or two
years of training in mathematics,
applied science and engineering in
preparation for a technical career;

4. those who desire pre-engineering
for the purpose of deciding which
program to undertake or those who
desire to transfer to another college
or university; and

5. those who wish to take certain elec-
tives in engineering while pursuing
another program in the university.

ADMISSION

See pages 27-32, 4345, 207-209,
and 213-214 for information regarding
requirements for admission, transfer,
retention, disqualification, and rein-
statement.

BSE Degree
133 semester hours



In addition, college students who are
beginning their imual college work in
the School of Engineering should pres
ent certain secondary school units tn
addition to the minimum university re
quirements. A total ot three units is
required in mathematics. College alge
bra, geometry, and trigonometry must
be included The laboratory sciences
chosen must include at least one unit
physics and one unit in chemistry. Cal
culus and biclogy are recommended.

Students who have omissions or de
ficiencies in subject matier preparation
may be required to complete additional
university credit course work that may
not be apphed toward an engineering
degree. One or more of the courses
CHM 113 General Chemistry, ENG
101 Furst Year Composition®, MAT
118 Precalculus Algebra and Trigo
nometry, PHY 111 and 113 General
Physics (or PHY 105} are taken to
satisfy omissions or deficiencies.

DEGREES AND MAJORS

The Bachelor of Science (B S ) and
Bachelor of Science in Engineering
(B.S.E.) degrees are composed of three
parts: University General Studies, an
engineering core, and a major. This
combrnation is illustrated in the charts
shown on pages 238 239.

The general studies courses satisfy a
university requirement and include lit
eracy and critical inquiry, humanities
and fine arts, social and behavioral sc1
ences, numeracy and natural sciences
(see pages 45—48). In addition, there
are requirements in the areas of cul
tural, hustonical, and global awareness.
These courses constitute approximately
28% of the degree program.

The engineering core is a specific
and organized body of know ledge that
serves as a foundation to engineering
and for further specialized studies in a
particular engineering major. These
courses constitute approxmately 33%
of the degree program.

The courses included 1n the engi
neerng core are taught 1n such a man
ner that they serve as basic background
material: (1) for all engmeenng stu
dents who will be taking subsequent
work in the same and related subject
areas and (2) for those students who
may not desire to pursue additional
studies in a particular subject area.
Thus, subjects within the engineering
core are taught with an integrity and
quality appropriately relevant 1o the
partecular discipline but always with an
attitude and concern for both engineer
ing in general and for the particular
major(s).

The majors available are of two
types: 1) those associated with a par
ticular department within the School of
Engineering (for example, Electrical
Engineering and Civil Engineering) and
(2 those offered as special and inter
discipliary studies (for example, nu
clear engineenng sciences and pre
medical engineening) In general. all
curricula are extensions beyond the en
gineening core and cover a wide variety
of subject areas within each field.
About one fourth of the major credits
are reserved for the student’s use as an
area of emphasis. These credits are tra
ditionally referred to as rec hnical elec
Hves

Majors and areas of emphasis are
offered by the six engineering depart
ments: Chemical, Bio and Materials
Engmeering; Civtl Engineering; Com
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cal Engineering; Industrial and Man
agement Systems Engineering; and
Mechanical and Aerospace Engineer
ing. The majors of the Engineening
Special Swudies and Engineering Inter
disciplinary Studies are admmistered
by the Office of the Dean and are de
signed for those students whose educa
tonal objectives tequire more intensity
of concentration or fleaibility than 1s
possible i the traditional departmental
fields (see pages 273 278).

The first two years of study are con
cerned primarily with the general stud
ies and the engineering core, with more
time being spent on general studies.
The final two years of study are con
cerned with the eng neering core and
the major, with a considerable part of
the time being spent on the major. This
arrangement can be iltustrated by the
chart below,

The sequential arrangement of all
course work for the B.S. and B.S.E. de
grees 1nto the three categories shown
below is especially helpful to the begin-
ning student. The semester by semes
ter selection of courses varies from one
field to another. An example of a typi
cal freshman engineenmng schedule is
shown below.

Typical Freshman Year

Semester
First Semester Hours
CHM 114 General Chemistry for
Engmeers’ . 4
or CHM 116 General
Chemistry 4)

ECE 105 Introduction to Languages

of Engineenng

MAT 290 Calculus I*

General studies elecaves (HU or $B)* 6
or ENG 101 First Year

Composition 3)°

Lh

puter Science and Engineening; Electri Total vt v e s s .. 18
* See statement on English examinations
under “Placement Examinations for Profi
ciency,” page 33.
FIRST YEAR SECOND YEAR THIRD YEAR FCURTH YEAR
GENERAL STUDIES

ENGINEERING CORE

MAJOR

OPTION
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Second Semester
ECE 106 Introduction to Computer
Aided Engineering .... .. w3
ENG 102 First Year Composition ......... 3
or ENG 105 Advanced
First Year Composmon 3y
MAT 291 Caleulus II? .o
PHY 121 Umnversity Physics I,

Mechanics®, ... | .. 3
PHY 122 Umversity Physics

Laboratory I .. ... e 1
General studies elective (HU or SB) 3
317 USROS I .

! Chermucal Engineering, Bioengmeering,
Matenals Science and Engineenng, and
Pre medical engineening students take
CHM 113 and 116.

2 Srudents with no computer background
should enroll in CSE 181 Apphed Prob
lem Solving with BASIC before enrolling
in ECE 105.

¥ MAT 270, 271, and 272 may be taken 1
lieu of MAT 290 and 291 (only 10 hours
may be used to sausfy graduation require-
ments).

* See pages 45-65.

3 Students not eligible for ENG 105 sheuld
complete ENG 101 in the first semester.

% Students who have not completed one umt
of physics in high school should complete
PHY 105 {or 111 and 113) in the preced
ing semester

Well prepared students usually can
complete the program of study leading
to an undergraduate degree in engineer-
ing 1n four years or less by attending
summer sessions, Many students, how-
ever, may find it advantageous or nec-
essary to devote more than four years
to the undergraduate program by pursu
ing, in any semester, fewer studies than
are regularly prescribed. Where omis-
sions or deficiencies exist, e.g., in
chemistry, English, mathematics, and
physics, the student must complete
more than the minimum of 133 semes-
ter hours. Therefore, in cases of inade
quate secondary preparation, poor
health, or financial necessity requiring
much time for outside work, the under-
graduate program should be extended
to five or more years.

DEGREE REQUIREMENTS

The degree programs in engineering
at ASU are intended to develop habits
of quantitative thought having equal
utility for both the practice of engineer-
ing and other professional fields. It is

the intent of the faculty that all students
be prepared in the following areas:

1.

Competency in oral and written
English. This is considered to be
essential for the engineering gradu-
ate. Although the requirement of
specific course work may serve as
a foundation for such competency,
the development of communication
skills should be demonstrated by
student work in engineering
courses. As a minimum and in ad-
dition to the 133 semester hour
course requirements, all students
must satisfy the university English
proficiency requirements (see page
66).

General studies. This is to ensure
that the engineering student ac-
quires a satisfactory level of basic
knowledge in the humanities and
fine arts, social and behavioral sci-
ences, literacy and critical inquiry,
numeracy and natural sciences.
These subjects are so selected as to
give the engineer an increased
awareness of social responsibilites,
to provide an understanding of re-
lated factors in the decision making
process, and to provide a founda
tion for the study of engineering.

School of Engineering students
must use caution in selecting their
lower division literacy and critical
inquiry course (L1} because of ac
creditation requirements. The
course selected should be one thar
is evaluated by the Umversity Gen
eral Studies Councif as “L1"” and
“HU" or “LI" and "SB " Other-
wise, the student must complete a
total of 16 semester hours of hu
manities and social and behavioral
sciences to satisfy the baccalaure-
ate degree requirements in engi
neering.

Because of accreditation re-
quirements, aerospace studies
{AES) courses are not acceptable
Jor engineering degree credit as a
social and behavioral science.

Fundamental studies. Studies in
engineering and related subjects
further develop the foundation for
engineering and provide the base
for specialized studies in a particu-
lar engineering discipline.

4. Major studies. These courses pro
vide a depth of understanding for a
more definitive body of knowledge
appropriate to a particular aspect of
societal concern. These studies in
clude technical elective course
work in an area of emphasis that
may be selected by the student with
the assistance of an advisor.

Also refer to the individual engineer-
ing department material for any addi-
tional specific departmental require
ments.

The specific course requirements for
the three parts of the B.S. and B.S.E.
degrees are listed below.

B.S. and B.S.E. Degree

Requirements
Semester
English Proficiency Hours
ENG 101,102 First Year
Composition ... .6
or ENG 105 Advanced
First Year

Composition (3)
General Studies
Luteracy and Critical j’nqmryl
ECE 400 Engneering Commuru
cations? .. . . 3
One L1 and HU or L1 and SB course! . 3
Numeracy
ECE 106 Intreduction to Computer
Anded En%meenng
MAT 290 Caleulus I° .
or MAT 270 Calculus wnth
Analytic Geometry I (4)
Humanities and Fine Arts and
Soctal and Behavioral Sciences
At least one course must be of upper-
division level; two courses must be from
the same department; and two or more
departments must be represented in total
selection. If L) course is not also an HU
or SB course, 16 hours are required.
ECN 111 Macroeconomic Principles? .3
or ECN 112 Microeconomic

[TR™

1

Principles (3)
Humanities and fine ars ... ........ .ovrens. 6=10
Social and behavioral sciences® . .3-7

Natural Sciences
PHY 121 Umversity Physics I:

Mechanics®, .. ... 3
PHY 122 University Physu:s

Laboratory 2 .
PHY 131 University Physics II:

Elecmcity and

Magnetism?® - w3
PHY 132 University Physics

Laboratory II - i
Total general studies ..., ..... .. w37

NOTE: Six semester hours taken in two of
the three awareness areas® are re-
quired 1n the final list of courses in



the student’s graduation program
of study. These courses can be
included 1n the humanities and fine
arts/social and behavioral sciences
course selections

! Refer to pages 45-65 for the specific re
quirements and the approved list

2 Required for graduation.

3 Aerospace studies (AES) courses are not
acceptable for engineenng degree credat.

Semester

Engineering Core Hours

CHM 114 General Chemistry
for Engineers ... . 4
or CHM 116 Generd.l
Chemstry (4)

ECE 105 Introduction to Languages
of Engineening .. . .......

ECE 210 Engineermg Mechamcs I
Statics. . S
or PHY 321 Newloma.n
Mechanics (3)!

ECE 301 Electrical Networks I ............ 4

MAT 274 Elementﬂ.ry leferenual
Equations .....ccevrrire + 0. .. 3

MAT 291 Calculus I] [ 1

or MAT 271 (4)

and MAT 272 (4)
Approved mathematics content electives ...4
Basic science elective .. ivesrrsnreenrarens 3
Minimum five of the followmg snc
courses are neqmred . .15
Engineering Mechamcs 1I:
Dynamics (3) or PHY 322
Analytical Mechanics 3
Introduction to
Deformable Solids (3)
Electnical Instrumentation (3)
or ECE 334 Electronic
Devices and
Instrumentation {(4)
Thermodynamics (3)
or CHM 441 General
Physical Chemistry (3)
Structure and Properties
of Materials (3) or CHM 442
General Physical Chemstry
(3) or ECE 351 Engineenng
Materials (3) or ECE 352
Properties of Electronc
Materials (3)
Microcomputer/Microprocessor

elective (3)

Select one?.

ECE 312

ECE 313

ECE 333

ECE 340

ECE 350

CEE 400 Microcomputer Applications
in Civil Engineenng (3)
CHE 461 Process Control (3)
CSE/EEE 225 Assembly Language
Programming
{Motorola) (3)
CSE/EEE 226 Assembly Language
Programming
(Intel) (3}
IEE 463 Computer Aided

Manufacturing and
Control (3)

MAE 305 Measurements and
Microcomputers (4)

Total required mimmum -
ENEINEENNE COTE . ........n.nn. 44

! Subject to department approval If PHY
321 is selected, PHY 322 must also be
completed.

2 Courses to be selected are subyect to de
partment approval. See department re
quirements.

A summary of the degree require
ments s as follows:

Semester

Hours

General StUBIES ..ovvviverrisrisnisissrsiner 10 37
Engineering core.........ccccvamnn. .44
Major (including area of emphasis) ...... .52

The requiremnents for each of the
majors offered are descnibed on the
following pages.

Total degree requirements ... . ...... ......... 133
Plus university First-Year Composi
tion requirements.

GRADUATION REQUIREMENTS

To qualify for graduation from the
School of Engineering, a student must
have a minimum cumulative GPA of
2.00 in addition to having a GPA of at
least 2.00 for the 52 semester hours of
required courses in the major field.

PROFESSIONAL
ACCREDITATION

The undergraduate programs Aero
space Engineering, Bioengineering,
Chemical Engineering, Civil Engineer
ing, Computer Systems Engineering,
Electrical Engineering, Industrial Engi-
neering, Mechanical Engineering, En-
gineering Special Studies and Engi
neering Interdisciplinary Studies are
accredited by the Engineering Accredi-
tation Commission of the Accreditation
Board for Engineering and Technology
(ABET).

ANALYSIS AND SYSTEMS

ASE 100 College Adjustment and Survival.
(2}F S

Exp oration of career goals and majors Em-
phas's on organizat on and developmant of
study sktIs ncud ng tme management,
stress management, and use of the | brary
399 Cooperative Work Experlence, (1) F, S
S8

Usualy nvo vas two 6-month work per ods
wth ndustrial firms or government agancies
aternated w th fu | time semester and surmmer
sess ons stud es Not open to students from
other col eges on campus Prerequ sites at
east 45 hours comp eted in major area with
mn mum 2 50 GPA; nstructor approva
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485 Engineering Statistics. (3) F. 5 S8
Stat sticat methods app ed 1o eng neering
problems Est maton tests of hypotheses
regress on, corre at on, ana ys s of vanance,
and nonparametr'c statist cs Prarequis'te
ECE 383. General studies: N2

490 Project in Design and Development.
(2-3)F, S, 85

nd'vdua project in creative des gn and syn-
thes s Preraquste sen or stand ng

496 Professional Seminar. (0)F, S
Top ¢s of interest to students in the engineer
ng specia and nterd sc p ‘nary studies

500 Research Methods: Engineering
Statistics. (3)F S S8

Statst ca methods app 1ed to eng'neanng
prob ems. Est mation, tests of hypothesas,
regress on, corre atien, and anajys s of varn-
ance and nonparametnc statistcs Open ony
to students without previous credt n ASE
485 Prerequisite ECE 383 or 500

582 Linear Algebra in Engineering. (3) F
Development and solut on of systems of near
agebra ¢ equatons Appicatiens from me-
chanca structura and e ectrca falds of
eng neering Prerequ s te. MAT 242 or equ va-
ent

586 Partial Ditferential Equations In Engl-
neeting. 3) S

Devetopment and solut on of part al d fferent a
eguaticns n eng neenng. App icat'ons in so'd
mechan cs, vibrations, and heat transfer. Pre
raqu s tes: ECE 386 MAT 242, 274

Omnibus Courses: See page 40 for omnibus
courses that may be offered.

ENGINEERING CORE

ECE 105 Introduction to Languages of
Engineering. (3) F, 5, 3S

Computer programm ng us ng C freehand
draw ng, visua zation, and computer graph cs.
Lecture, recitation, ab. Prerequ s tes: CSE
181 or BAS C programming experience’ alge
bra.

106 Introduction to Computer-Aided
Engineering. (3)F, S

Computer aided ana ysis and des gn, com
puter graph cs, model'ng, optim zat on, and
graphic documantation Lecturs, rac tation
ab. Preraqu stes ECE 105 and 1 year high
school physics or corequisite of PHY 105 or
112 or 131. General studies' N3

107 Freehand Drawlng and Visualization.
(1)F, 8,88
Representat onal draw ng from direct abserva-
ton to assist v sua zaton, spatial awareness,
and perception Techn ques nc ude contour
gesture, and va ue draw ng. Media nc ude
penc and computer graph'cs 3 hours lab
210 Engineering Mechanics |: Statics. (3) F,
8,88
Force systems resu tants, equ | br um, d stnb-
uted forces, area moments, f ud statcs, nter
nal stresses fnction energy cntenon for equi
bnum, and stab ty Lecture, recitation Pre-
requisites ECE 106; MAT 271 or 291; PHY
121,122
301 Etectrical Networks I. (4} F S SS
Introduct on to e ectr cal networks. Component
mode s trans ent, and steady slate anayss

Lecture rectaton ab Prerequsites ECE
106 PHY 131 132. Corequ s te. MAT 274.
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312 Engineering Mechanics 1I: Dynamics.
3 F S 88

K nemat cs and k net cs of part c es, frans at
ng and rotat ng coord nate systems rgd
body k nematcs dynam cs of systems of par
tces and rgd bod es, and energy and mo
mentum prnc p es. Lecture rectaton Pre
requ stes ECE 210 MAT 274

313 Introduction to Deformable Solids. 3

F S,585

Equ brum, stran d sp acement re at ong, and
stress stra n temperature re at ons App ca
tions to force transm ss on and deformat ons
n ax al, tors ona , and bend ng of bars Com

b ned oadngs. Lecture rectation Prerequi
stes ECE 210 MAT 274

333 Electrical Instrumentation. 3 F, S 5SS
Survey of e ectron ¢ dev ces and ¢ rcuits as
app ed to nstrumental on measurements.

D odes trans stors/pas ¢ transsstor ampi f ers
op amps dgta ogc gates e eclrca sensors
transducers as app edtoeectrca andeec
froncdevces creuts and nstruments Lec
ture, ab Prerequste ECE 301

334 Electronic Devices and Instrumen-

tation. 4 F 5 S8

Appt cat on of 8 ectr ¢ network theory 10 sem
onductor d screte and ntegrated ¢ rouits.

E ectron ¢ dev ce and crcu t app! cat ons
aboratory creut desgn testng and verfca

ton Le ture reciaton ab Prerequste ECE

3m

340 Thermodynamics. 3 F S, S5

Work heat, and energy transiormat ons and
re ationsh ps between propert es; aws, con

cepts and modes of anays s commonto a

app cat ons of thermodynam ¢s n eng neer

ng Lecture, rectaten Prerequstes. CHM

114 or 116 ECE 210 PHY 131 Corequste
MAT 274

350 Structure and Properties of Materials.
3 F 5SS

Bas ¢ concepts of mater a structurg and ts

re at on to propert es App cat on to eng neer
ng preh ems Prerequ s tes: CHM 114 or 116
PHY 121

351 Engineering Materiais. 3 F, S
Structure and behav or of civ eng neer ng
mater as Laboratory nvest gat ons and test
cntera Lecture ab Prerequ ste: ECE 313

352 Properties of Electronic Materials. 3
F.5 &5

ntroduci on of Schrod nger wave equat on,

t eatment of potent a barrer probems 'n
wave mechan cs, hydrogen atom and the per
od ¢ tab e bonds of crysta s, free electron
mode the band theory of se ds, sem conduc
tors ntroduct on of sem conductor dev ces
superconductor d e ecir ¢ and magnet ¢ prop
ertes of e ectron ¢ matera s Prerequ stes.
ECE 333 or 334 MAT 274

383 Probability and Statistics for Engi-
neers 2 F.S 8§

Probab ty, random var ab es, d screte and
contnuous d trbutons descr ptve statsics,
and samp ng d strbutons Prerequ ste. MAT
272 or MAT 291 Genera studes N2

384 Numerical Analysis for Engineers |. 2
F S

Numer ca so ut on of a gebra ¢ and transcen
denta equat ons and systems of near equa
tons Numerca ntegraton Curve fttng. Er
ror bounds and error propagatien Emphas s
onuse of d gta computer Prerequ stes ECE
105 MAT 272 or 21

385 Numerlcal Analysis for Engineers Il. 2

Cont nuat on of ECE 384 Numerca souton
fparta dfferenta equatons and m xed
equat on systems ntroduct on to exper men
tal des gn and opt m zat ont techn ques Pre
requste ECE 384,
386 Partial Ditferential Equations for
Engineers. 2 F S
Boundary va ue probems separat on of var
abes and Fourer senes as app edie nta
boundary va ue prob ems Prerequ site MAT
274

400 Engineering Communications. 3)F S
S5

P annng and prepar ng eng neer ng pub ca
tons and ora presentat ons basedond
rected brary research re ated to current engi
neer ng top cs Prerequ site senorstandng n
an eng neer ng fed and comp et on of {rst
year Eng sh requ reme ts p us sophomore
crteca wring course General studes L2

500 Research Methods: Probability and
Statistics for Engineers. 2 F S S5
Prakab ty randem var ab es, d screte and
cont nuous d str but ons descr pt ve stat st ¢s,
and samp ng d str butrons Open only 1o stu
dents w thout prev ous cred t for ECE 383
Prerequ s te MAT 272 or 251

Omnibus Courses: See page 40 for omn bus
courses that may be offered

SOCIETY, VALUES,
AND TECHNOLOGY

STE 202 Global Awareness within Engi-
neering Design. 3 F

Strateg es for ntegrating ong term emaran
menta economc and eth ca cons darat ons
nte eng neer ng des gn B omedca, envron
menta , b otechno og cal, and matera s eng
neer ng case studes Lecture crica ds
course Cross sted as BME 202 Prerequ
stes ECE 106; ECN 111 or 112; ENG 102
Genera studes L1

Cmnibus Courses: See page 40 for omn bus
courses that may be offered

Chemical, Bio and
Materials Engineering
Joseph D. Henry

Chair
(ECG 202) 602 965-3313

Historically, matenals have had a
tremendous impact on the advancement
of civilization, as reflected 1n the words
“stone,” “bronze,” “iron,” and “'paper”
attached to the various ages 1n the de
velopment of society Until recently an
arbitrary distinct on was made between
chemically reactive materia s and rela
tively inert solid phase matenals. As
our technological know how advances.
we recognize that the fundamental prin
ciples, the molecular level mechanisms.
and the processing techniques are very

similar regardless of the state. phase, or
shape of the materials. Understanding
of these principles and their application
to real systems 15 the key to tuture
progress as speclally designed materials
are sought for the solution of complex
technological problems. Therefore, 1t
15 fogical that the educational program
of future scientists and engineers deal
ing with the engineered maternals be
comprehensive, covering all aspects of
the materials world.

Similarly, the human body and other
hving systems process materials by
analogous steps as do the chemical in
dustries. Thesc living systems are
small, sophisticated integrated plants
utthzing pumps, aerators, separators,
and reactors involving flwd flow, th
ermodyramics, heat and mass transfer,
and other famihar principles. There-
tore, 1t 1s appropriate that chemical,
bio ., and materials engineers work to
gether in both education and research

Students aspiring to be engineers n
either the chemucal, bio , or materials
ENZINEErNg areas must prepare 1o solve
a wide variety of problems utihzing
chemistry, physics, mathematics, life
sciences, and engineering sciences As
professionals 1n industry, they apply
these fundamentals 1o creatively de
velop, economucally design, and pro
ductive y operate systems, constituent
equipment, and spectalized analytical
facihines,

The department offers three B.S.E
degrees, in Chemical Engineering, in
Bicengineering, and in Materials Sci
ence and Engineermng. A B.S.E. degree
program n pre medical engineering 1s
also available at ASU; it is described
separately on pages 276-277

CHEMICAL ENGINEERING—
B.S.E.

PROFESSORS
BERMAN, CALE, DORSON,
GUILBEAU, HENRY, KUESTER
SATER, ZW EBEL

ASSOCIATE PROFESSORS
BECKMAN, BELLAMY RAUPP,
RIVERA, TORREST

ASSISTANT PROFESSORS
BURROWS, GARC A

PROFESSOR EMERITUS
REISER

Chemucal engineers are generally
concerned with chemical change. They
design and operate processes that ac-



commodate such changes, mcluding the
chemical activation of materials. Typ:
cally this involves complex multicom
ponent systems wherein the interactions
between species have to be considered
and analyzed. The new challenge in
chemical engmeenng 1s to apply the
principles of mass transfer, solution
thermodynamics, reaction kinetics, and
separation techniques to technological
endeavors such as integrated circut de
sign, solid state surface treatments, and
materials processing.

Consequently, m addition to the
chemucal and petroleum industries,
chemical engineers find challenging
opportunities in the plastics, solid state,
electronics, computer, metals, space,
food, drug, and health care industries,
where they practice in a wide variety of
occupations, such as environmental
control, surface treatments, energy and
matenals transformations, biomedical
applications, fermentaticn, protein re
covery, extractive metallurgy, and
separations. While a large percentage
of the industrial positions are filled by
graduates with bachelor’s degrees,
there are lucrative and creative oppor
tunities i research and development
for those who acquire postgraduate
education.

Subspecializations have developed
within the profession. However, the
same broad body of knowledge is gen-
erally expected of all chemical engi-
neers for maximum flexibility 1n indus
tnal positions. The preparation for
chemical engineering 1» accomplished
by a blend of classroom instruction and
laboratory experience.

DEGREE REQUIREMENTS

The course work for the undergradu-
ate degree can be classified into the fol
lowing categones (in semester hours):

General studies RN 39
Sixteen hours of HU and 5B type
courses must be mncluded (see page
240, general studies, for special re
quirements} since CHE 351 and 352
must be taken to satisfy literacy and
cntical inquiry elective.
Engineering core ... ... 44
CHE 461; CHM 116, 331, 44F, 442,
ECE 105, 210, 301, 313, 333, 384,
385, MAT 274, 291 (or 271 and 272)
Maor . .......... . vt w50
CHE 311, 112, 331, 332, 333, 342,
432, 442, 451, 462; CHM 113, 332,
335, 343: 12 hours technical electives
The technical electives must be se
lected from among CHE upper division
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or graduate level courses or technical
courses in other departments with
advisor’s approval. One elective
course must have chemical content and
be selected from CHE 458, CHM 361,
or any three-semester hour 400 level
CHM course.

To fulfill accreditation requirements
and to prepare adequately for the ad
vanced chemistry courses, Chermical
Engineering majors are required to take
the CHM 113 and 116 introductory
chemistry sequence {CHM 117 and 118
are acceptable substitutes). Other
freshman chemistry courses are not ac
ceptable, and transfer students who
have taken another chemisiry course
may be required to enroll in CHM 113
and 116.

Students are required to enroll in
CHE 496 Professional Seminar during
at least one semester of each academic
year in attendance. A total of five se
mesters of seminar credit is necessary
1o meet degree requirements.

The Department of Chemical. Bio
and Materials Engineering also offers
graduate programs leading to the
M.S.E., M.S., and Ph.D. degrees.
These programs provide a blend of
classroom instruction and research. A
wide variety of topical and relevant re
search projects are available for thesis
topics. Students interested in these pro-
grams should contact the department
for up to date descriptive literature.

Chemical Engineering Areas of
Emphasis

Students who wish to speciahize may
develop an area of interest through the
use of technical electives and selective
substitutions for required courses. Sub
stitutions must be approved by the ad
visor and the Department Standards
Commuttee and must be consistent with
ABET accreditation criteria. No substi
tution of CHE 462 1s allowed. The fol-
lowing are possible elective areas of
emphasis with suggested courses. A
student may choose electives within the
general department gmdelines and does
not have to select one of the areas
listed.

Biochemical. Students wishing to pre
pare for a career m biotechnology,
pharmaceuticals, fermentation, food
processing, and other areas within bio
chemical engineering should select
from:

Chemical content elective: CHM
361, 461.

Technical electives: AGB 423, 426
CHE 475, 476, 477,

Biomedical. Students who are inter
ested in biomedical engineering but
wish to marntain a strong, broad chemi
cal engineering base should select
from:

Chemucal content elective: CHM
361, 461

Technical electives: BME 318, 414,
416,435, CHE 411, 412, 413,

Environmental, Students interested in
the management of hazardous wastes
and air and water pollution should se
lect from:

Chemical content elective: CEE
361; CHM 361, 461, 481.

Technical electives. CEE 362, 361,
563, 564; CHE 494, 537, 552, 553;
EEE 461,

Materials Students interested in the
development and production of new
matertals such as ceramics, polymers,
semiconductors, Composiies, SUpercon-
ductors, and alloys shouid select from:

Chemical content elective: CHE
458; CHM 438, 453, 471.

Technical electives: BME 318; ECE
350, 352; MSE 431, 470, 471, 472.

Pre medical  Students plannmng 1o at
tend medical school should select
courses trom those listed under the bi-
omedical emphasis. In addition, BIO
181 and 182 must be taken to satisfy
medical school requirements but are
not counted toward the Chemical Engi
neering bachelor’s degree.

Process Engineering The engineering
core and required chemical engineering
courses serve as a suitable background
for students intending to enter the tradi
tional petrochemical and chemical
process industries. Students can build
on this bachground by selecting courses
with the approval of their advisor. Ex
amples:

Energy conversion and conservation:
CHE 552. 553. 554, 556: MAE 436,
437.438

Plant administration and manage-
ment: CHE 528, 553%: IEE 300, 431

Simulation, control, and design:
CHE 527, 528, 556, 562, 563.

Semiconductor Processmmg. Students
who are interested in the development
and manufacturing of sermiconductor
and other electromic devices should se
lect from:

Chemical content elective: CHE
458.

Technical electives: ECE 352; EEE
435, 436, MSE 472.
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Chemical Engineering

Program of Study
Typical Four-Year Sequence
First Year
Semester
First Semester Howrs
CHE 496 Professional Semmar ... .....0
CHM 113 General Chenustry . . R
ECE 105 Introduction to Languages
of Engineering ... 3
ENG 101 First Year Compoqltlon W3
MAT 290 Calculus 1 . - ....5
General studies electrve (HU of SB * e
Total e R ¢
Second Semester
CHE 496 Professional Semmnar ... 0
CHM 116 General Chemustry .. . ........ . 4
ECE 106 Introduction to Computer
Aided Engmreering, ......... 3
MAT 291 Calculus II... .. RO
PHY 121 Unnersity Physics |
Mechanees .o ol s 3
PHY 122 Umversity Physics
Laboratory T v cee . 1
Total T £
Second Year
First Semester
CHE 311 Matenal Balances .. 3
CHE 496 Protessional Semmdr L0
CHM 331 General Orgamc Chermstry 3
CHM 135 General Organic Chemustry
Laboratory .. .. ... R
ENG 102 First Year Composmon 3
MAT 274 Elementary Differential
Equations ... e 3
PHY 131 University Ph)SICS Il
Electnicity and Magnetism ....3
PHY 132 University Physics
Laboratory I . ... . |
Total RV )
Second Semester
CHE 1312 Introduction to
Thermodynamics  .oceeeernee. 3
CHE 331 Transport Phenomena I
Fluids .. . T )
CHE 496 Professnona! Semmar . L0
CHM 332 General Organic Chemustry 3
ECE 210 Engmneering Mechanics [:
Statics .. . e 3
ECE 384 Numencal Ana]ysw
for Engineers 1 . -
General studies elective (HU or SB ”‘ . 3
Total... ..ot e s 17
Third Year
First Semester
CHE 332 Transport Phenomena II:
Energy Transfer ... )
CHE 342 Applied Chemical
Thermodynamics . ... . oo 3
CHM 343 Physical Chemistry
Laboratory ....... 1
CHE 351 Measurements Laboralory 2
CHE 496 Professional Semmar .. ... .0
CHM 441 General Physical Chenustry ..3

ECE 385 Numerical Analysxs
for Engineers II .. -
General stedies elective (HU or SB)* R

TOAk civie v e e v rereeee s+ v o 1B

Second Semester

CHE 333 Transfer Phenomena Hi:
Mass Transfer . . .ovviee - -
Transport Laboratories . ... .
Professional Semunar .,
General Physical Chcmlstry
Electrical Networks 1 ..
Introduction to Deformable
Soluds .......

General studies elective (HU or SB)"‘

Total covee et s s e erie .. 1B

CHE 352
CHE 496
CHM 442
ECE 301
ECE 313

a..ucmu

[P Y]

Fourth Year
First Semester
CHE 432 Principles of Chemical
Engmeering Design
Chemical Reactor Design .
Chemical Engineening
Laboratory ... . i
CHE 461 Process Contro . ........ .
CHE 496 Professional Semmar........ ..
Technucal elective

Total ... ...
Second Semester
CHE 462 Process Design ... . oo«
CHE 496 Professional Semmar ... . .......
ECE 333 Electnicat Instrumentation .....
ECE 400 Engineenng Commumn

cations . ... e
General studies elecuve (HU or SB * e
Techniecal elective .. e

Total ..

Degree requirements 133 semester hours
plus English proficiency

(P}

CHE 442
CHE 451

Slobww

w oW

o

o0

* See pages 45-65 for requirements and
approved list.

BIOENGINEERING—B.S.E.
PROFESSORS
CHEN, DCRSON, GU LBEAU

ASSOCIATE PROFESSOR
TOWE

ASSISTANT PROFESSORS
P ZZICONI, SWEENEY, YAMAGUCH

Bioengineering (synonyms: bi
omedical engmeering, medical engi-
neering) is the discipline of engineering
that applies principles and methods
from engineering, the physical sc1
ences, the life sciences, and the medical
sciences to understand, define, and
solve problems in medicine, physiol
ogy, and biology. Bioengineenng
bridges the engineenng, physical, life,
and mechcal sciences. More specifi
cally, the bioengineering program at

ASU educates engineering students to
use engineering principles and technol
ogy to develop strumentation, materi-
als, diagnostic and therapeutic devices,
artifictal organs, and other equipment
needed in medicine and brology and 1o
discover new fundamental principles
regarding the functioning and structure
of living systems. The multidiscipli
nary approach to solving problems in
medicine and biology has evolved from
exchanges of information between spe-
cialists in the concerned areas.

Because a depth of knowledge from
at Jeast two diverse disciphnes is re
quired in the practice of bioengineer
ing, students desiring a career in bioen-
gineering should plan for advanced
study beyond the bachelor’s degree.
The Bioengineering major at ASU is
especially designed for students desir
ing advanced study mn bioengineering
in graduate programs, a career 1n the
medical device industry, a career i bi-
omedical research, a career in biotech
nolegy research, or entry into a medical
college.

Graduate degree programs in Broen-
gineermg are offered at ASU at both
the master’s and docteral levels. For
more information concerning these de
gree programs, consult the Graduate
Catalog

Academic Requirements

In addition to the general studies re
quirement, CHM 116 General Chemis-
try and BIO 181 General Biology (ba
s1c science elective) must be selected in
the engineering core. In the engineer-
ing core, students must take ECE 313,
333, 340, and 3530 and a microcom
puter/microprocessor elective selected
from either CSE/EEE 225, CSE/EEE
226, IEE 463, or MAE 305. The fol
lowing courses ar¢ required in the un-
dergraduate Bioengineering major.
They have been selected to meet all
university requirements and ABET ac-
creditation requirements:

Semester
Hours
AGB/BME 435 Animal Physiology I ...4
BIO 182 General Biology..... .o d
BME 318 Biomaterials .....oei s 2nene 3
BME 331 Transport Phenomcnal
Fluds .. ..........
BME 334 Heat and Mass Transfer
BME 411 Biomedical Engineermng I. . 3
or BME 412 Biomedical
Engineering II (3)
BME 413 Physiwological
InsStrumentation ... o 3
BME 417 Biomedical Engineenng



BME 423 Physiological Instrumenta-
tion Laboratory .......cccovvninines 1
BME 490 Biomedical Engineering
Projects .o, 2
BME 496 Professional Seminar .. .0
CHM 113 General Chemistry ...... et
Technical electives ......ccocerviienraniiceine 18
AL o smssmim s pranvms O G 51

Bioengineering Areas
of Emphasis

Students interested in a career in bio-
engineering may elect to emphasize ei-
ther biochemical, bioelectrical, bi-
omechanical, bionuclear, biosystems,
or pre-medical engineering. Although
organic chemistry and biochemistry are
not required in the bioelectrical, bi-
omechanical, bionuclear, and biosys-
tems engineering areas of emphasis,
students selecting these areas are en-
couraged to include organic and bio-
chemistry in their advanced degree pro-
grams of study.
Biochemical Engineering. This empha-
sis is designed to strengthen the
student’s knowledge of chemisiry and
transport phenomena and is particularly
well suited for students interested in
biotechnology. Technical electives
must include: CHM 331, 332, and 361
(or461 or 462). The remaining techni-
cal electives must be upper-division
engineering courses of suitable engi-
neering science and design content.

Bioelectrical Engineering. This em-
phasis is designed to strengthen the
student’s knowledge of electrical sys-
tems, signal processing, and medical
imaging. It emphasizes bioelectrical
phenomena, medical instrumentation,
noninvasive imaging, and electrophysi-
ology. Technical electives must in-
clude BME 414, ECE 334, and EEE
302 and 303. Remaining technical
electives are selected from BME 412,
419, and 520, and any 400-level EEE
course with acceptable engineering sci-
ence and design content.

Biomechanical Engineering. This em-
phasis is designed to strengthen the
student’s knowledge of mechanics, ma-
terials science, control theory and me-
chanical design. It emphasizes the de-
sign of orthopedic load bearing joint
replacement devices, orthotic devices,
and other mechanical devices important
in the practice of medicine. It also pro-
vides the fundamentals for the study of
neuromuscular control and the study of
human motion. The following courses
are required in the engineering core:

CHEMICAL, BIO AND MATERIALS ENGINEERING 245

ECE 384 and MAE 305. Technical
electives may be selected from one of
the following two groups:
Biomechanics: BME 416; ECE 312;
MAE 404 (or MSE 440), 422, 441.
Biocontrols: BME 416, 419; ECE
312; MAE 317, 417 (or 447).

Bionuclear Engineering. This empha-
sis is designed to strengthen the
student’s knowledge of radiation inter-
actions and shielding, health physics,
radiation biology, and nuclear instru-
mentation. It emphasizes radiological
imaging, medical physics, nuclear
medicine, radiotherapy, and radiation

protection. Technical electives include:

BME 461, 463; PHY 361. Remaining
technical electives are selected from
BME 414 (or any 400-level BME,
MAE [nuclear] or EEE courses with
acceptable engineering science and de-
sign content) and EEE 464.
Biosystems Engineering. This empha-
sis is designed to strengthen the back-
ground of students interested in physio-
logical systems analysis and design of
artificial organs and medical devices
that are based on chemical reactions

and include momentum, heat, or mass
transfer phenomena. Analyzing or de-
signing flowing and reacting systems
requires a background in transport phe-
nomena, thermodynarmics, and reaction
engineering. Whether the system in-
volves the microcirculation and physio-
logical events or an artificial organ and
extracorporeal circulation, there is a
core of bioengineering sciences and de-
sign common to both applications.
Technical electives must include:

BME 419; CHE 311, 312, 342; ECE
312.

Pre-medical Engineering. This empha-
sis is designed to meet the needs of stu-
dents desiring entry into a medical or
dental school. The course sequence
provides an excellent background for
advanced study leading to a career in
research in the medical or life sciences.
Technical electives must include CHM
331, 332, 335, and 336. Remaining
technical electives must consist of
BME prefix courses plus biology or
biochemistry courses, which must meet
engineering science and design content
requirements.




246

Bioengineering Program of Study
Typical Four-Year Sequence

First Year
Semester

First Semester Hours
BME 496 Protessional Sermumar . . .......0
CHM 113 General Chemistry.... ... 4
ECE 105 Introduction to Languages

of Engmeenng ... .3
ECN 11t Macroeconomis Prmc;ples .3
ENG 101 First-Year Composittont . .. 3
MAT 290 CalcolusI... eean 5
Total ... e .18
Second Semester
BME 496 Professional Semunar. .. ..... 0
CHM 116 General Chemistry . et
ECE 106 Introduction to Computer

Aided Engmeering .. .3
MAT 291 CalculusIl. . ... 5
PHY 121 Umversity Physics I

Mechamgs .. JEOR P |
PHY 122 University Phys:cs

Laboratory I .. s .1
Total ....... .16

Second Year

First Semester

BIO 181 General Biology ... e
BME 496 Professional Seminar ......... 0
ENG 102 First Year Composition .... 3
MAT 274 Elementary Differennal

Equations . .. 3
PHY 131 Umversity Physws Il Elec

trictty and Magnetssm ... . ... 3
PHY 132 University Physms

Laboratory II . |
General studies elective (HU or SB) 3
Total ... T

Second Semester

BIO
BME
ECE

182
496
210

ECE 30t

General studies elect ve (HU or SB)
Literacy and critical mquiry elective

TOtal covevcvrerereee e e e e b

General Biology . ...
Professional Seminar .... . ......
Engineermg Mechanics I
Statics ...

E.lectrlcal Neworks l

o b

W R W

12

Third Year

First Semester

BME 331
BME 435

BME 496
ECE 340

ECE 350

Transport Phenomena [
Fluids ..
Animal Physmlogy I
Professional Seminar ..
Thermodynamics .
or CHM 441 General
Physical Chemistry (3)
Structure and Properties

of Matenals. .. ... 3

Wo R s

ECE 384 WNumerical Analysis
for Engineers I .. . a2
or ECE 386 Pamal leferen
tial Equations for Engineers
{2) or MAT 242 Elementary
Linear Algebra 2)

Techmical elective .. R |

Total, oceve oot e [T |}

Second Semester
BME 318 Biomatenals ...........
BME 334 Heat and Mass Tra.nbfer
BME 496 Professional Semnar ... ...
ECE 313 Introduction to Deformable
Sohds i < e
ECE 333 Electrical Instrumen:atlon .
General studies elecuve HU or SB
Technical elective ... .

Total .. ...

_p.)b.l

=]

B e

Fourth Year
First Semester
BME 411 Biomedical Engineermg I... 3
or BME 412 Biomedical
Engneering II (3)
Physiological
Instrumentation  ......... .3
Physiological Instrumenta
tion Laboratory e v 1
Biomedical Engineering
Projecis .. s
Profess;ona] Scmmar e
225 Assembly Language
Programming
Motorola) . .3
or CSE/EEE 226 As
sembly Language
Programmmg (Intel
(3 or IEE 463
Computer Arded
Manufacturing and
Control (3)
Techmcal elecnves .. JESOTIUOY -

Total . it o i 2 18
Second Semester

BME 417 Biomedical Engineenng
Design ... .. IR
Protessional Semmar 0
Probabulity and StaL'.s'ncs
for Engineers . ... ..
Engineening Communi
cations . -
General studies e[ectwe. (HU or SB i
Technical elective .

BME 4i3
BME 423
BME 490

BME 496
CSE/EEE

BME 496
ECE 383

b

ECE 400

:Eau;

Total ............ ...

Degree requirements 133 semester hours
plus Enghsh proficiency

! See pages 4565 for the requirernents and
the approved list of courses.

2 See page 240 tor special requirements and
selection of an L1 elective

MATERIALS SCIENCE AND
ENGINEERING—B.S.E.

REGENTS’ PROFESSOR
WAGNER

PROFESSORS
CARPENTER, JACOBSON
KRAUSE, STANLEY

ASSOCIATE PROFESSORS
HENDRICKSON. SHIN

ASSISTANT PROFESSOR
DEY

Maternals science is the engineering
and scientific discipline that 1s con
cemed with the study of tundamental
relahionships between the structure of
materials and their properties. The pro
gram provides students with the knowl
edge necessary to make decisions con
cerming the optunum utilization of ex
1sting materials or to develop and proc
ess new materials.

Essentially all major industries and
research laboratories are involved to
some extent with the selection, utiliza
tton, and deve opment of materials i
designing and producing engineered
systems. Students who major n Mate
rials Science and Engineering find em
ployment opportunities in a variety of
mdustries and research facilit es associ
ated with aerospace solid state elec
tronics, energy conversion, transporta
tion, mamifacturing and chemical proc
essing. The responsibilities of a mate
rials scientist or materials engineer in
clude research and development of ma
terials to meet some new demand
brought about by advancing technology
or to select the best choice of existg
materials for a specific apphication.
Materials scientists also develop new
techniques for processing materials to
reduce costs of products or to create
new products. Also, they are often re
sponsible for analyzing data on field
tested materials to determine the eftects
of the environment on materials per
formance.

The tools of a materials scientist
clude highly sophisticated analytical
equipment. Since a considerable em
phasis 1 materials science is placed on
the microscopic world, instruments
such as transmisston and scanning elec
tron microscopes, X ray diffractome
ters, and Auger spectrometers are a
necessary part of the field



DEGREE REQUIREMENTS

The undergraduate curricuium re
quires that students take a series ot in
terdisciplinary courses of fundamental
umporiance to an understanding of all
materials

The courses tor the undergraduate
degree can be classihied into the follow
ing categornies (10 semester hours :
General studies . 37

See paces 240-241 for Schou of En

gimeenng requlremcms
Engineering core 44

CHM 116, 441: ECE 105, 210 (or

PHY 321,301, 313,333 or 2 or

PHY 322, 350, 383 or 384 or 386)

IEE 463 or MAE 305, MAT 242, 274,

291 or 271 and 272) PHY 1361
Ma r. 52

CHE 311 CHM ll'i MAE 351, 441,

MSE 355 420, 430, 440, 450, 470,

471,472, 4 6,482, 450 196

In additon, s1x hours of electives
must be selected from one of the areas
of emphasis listed below.

Materials Science and
Engineering Areas of Emphasis

Technical electives may be selected
from one or more of the following ar
eas. A student may. with prior ap
proval of the department, select a gen
eral area or a set of courses that would
support a career objective not covered
by the following categories.

Chemucal Processing and Ener gy Svs
tems CHE 432, 442, 451; MAE 371,
372, 388, 430, 437, 438; MSE 530,
531, 533.

Electronic Materiuls. CHE 458, 548,
558; CHM 471, EEE 435, 539, MAE
437.438; MSE 520, 521, 550, 562.
573; PHY 471, 481

Manufactwring and Materials Process
ing MAE 372, 403, 415, 422 441,
442; MSE 441, 540, 549, 560.
Mechanical Metallur gy, MAE 305,
415,422, 441, 442, 520, 522, 524, 527,
557. MSE 431, 441, 480, 520, 521,
540, 549, 550, 558, 560

Phsical Metaliw v CHM 471; MAE
372, 388,422, MSE 431, 441, 480,
520, 521, 550, 558, 559, 560, 561, 573:
PHY 361, 362, 471, 481.

Polvmers and Composites CHM 331,
332, 438, 471; MAE 372, 520, 527;
MSE 570.
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Materials Science and Engineering

Program of Study
Typical Four-Year Sequence
First Year
Semester
First Semester Hours
CHM 113 General Chemistry . cend
ECE 105 Introduction to La.nguages
of Engineering ... e 23
ENG 101 First Year Composmon 3
MAT 270 Calculus with Anaiytic
Geometry I. . .4
MSE 496 Professional Semunar. . . ... .0
General studtes elective (HU or $B)! 3
Total... .. A7
Second Semester
CHM 116 General Chemusiry . 4
ECE 106 Introduction to Computer
Aided Engineerng ... .3
ENG 102 First Year Composttion. .. 3
MAT 271 Calculus with Analytic
Geometry I ... ... ... ... 4
MSE 496 Professional Seminar 0
PHY 121 University Physics I
Mechames . ORI |
PHY 122 University Physics
Laboratory I ..ccvvvveen s oo 1
Total 18
Second Year
First Semester
CHE 311 Maternal Balances 3
ECE 210 Eagineenng Mechanies I:
Statics . v 3
aor PHY 321 Newtoman
Mechanics )
MAT 272 Calculus with Analytic
Geomeuy I ........ ... 4
MSE 496 Professional Seminar .0
PHY 31 University Physics II
Electricity and Magnensm ... 3
PHY 132 University Phy:;ics
Laboratory I1.. .1
General studies elective (HU or SB) 3
Total .17
Second Semester
ECE 301 Electrical Networks 1 .4
ECE 313 Introduction to
Deformable Sohds .3
ECE 350 Structure and Properties
of Matenals ... ....... .3
MAT 242 Elementary Lincar Algebra 2
MAT 274 Elementary Difterential
Equations ... .. e 3
MSE 496 Profesalonal Scmlnar 0
Literacy and critical inquiry eiecnvc ey 3
Total . .. covieennee .18
Third Year
First Semester
CHM 441 General Physical
Chemstry ... 3
ECE 31} Engineering Mechanics II.
Dynamics ... 3

or ECE 313 Electncal
Instrumentation 3) or

247
PHY 322 Analytical
Mechamcs (3
IEE 463 Computer Aided Manu
facturing and Control. . ..... 3
or MAE 305
Measurements
and Microcomputers (4)
MSE 355 Introduction to Material
Seience and Engineenng ...... 3
MSE 496 Professional Seminar ...... ......0
PHY 361 Introductory Modem
Physics ... ... .. .3
General studies elective (HU or SB)! 3
Total e e e 1B

Second Semester

ECE 383 Probablity and
Statistics for Engineers ....... .2
or ECE 384 Numerical
Analysis for Engineers 1
(2) or ECE 386 Partial
Differential Equations
for Engineers (2)
Manufactuning
Processes Survey
Design Theory and
Techniques .
MSE 420 Physical Melallurgy
MSE 496 Professional Seminar. ........
General studies elective (HU or SB)‘
Technical elective .. ..

Total .. . .

MAE 351

S8

MAE 441

wliwoenu.

Fourth Year
First Semester
ECE 400 Engineenng
Communications .. e e 3
Mechanical Propemes of
Solds .. c e 3
X Ray and Electron
Diffraction . e
Introduction to Ceram:cs e
Matenals Engineering
Design . RS
MSE 496 Professmnal Semmar
General studies elective (HU or SB)]

Total . rererenraesesaesseres srresnereeanenee o o L8
Second Semester

MSE 440

MSE 430

W W

MSE 471
MSE 482

wo b

MSE 430 Thermodynamics of

Materials ... .. cvnrisiisirer 0 3
MSE 470 Polymers and Composm:s .3
MSE 472 Integrated Circuit

Matenals Science ... o3
MSE 476 Nonmetallic Materials

Laboratory .. - e 2
MSE 490 Capstone Dcs:gn Pro_]ect ....... 3
MSE 496 Professional Seminar ..... ....... 0
Technical elective cviviiiiinn v o 3
Total . PO W)

Degree requirements 133 semester hours
plus English proficiency

! See pages 4565 for the requirements and
the approved list.

2 See page 240 for special requirements and
selection of an L1 elective.



248

CHEMICAL ENGINEERING

CHE 311 Material Balances. (3 F. S

Prine p es of phys ¢s and chem stry app ed to
the formu at on of mater a ba ances Prerequ
stas: CHM 116; ECE 106 MAT 271 or 291

312 Introduction to Thermodynarmics. (3 F
s

Energy ba ance calcu at ons and ntroduct on
of thermodynamic pr nc pfes Prerequ s ta:
CHE 311.

331 Transport Phenomena |; Flulds. 3 F, S5
Transport phenomena wth emphassonfud
systems Cross sted as BME 331. Prerequ
stes CHE 311 except BME majors); MAT
274 PHY 131

332 Transport Phenomena Ii: Energy
Transfer. 3 F, S

Cont nuat on of transport prn¢ pes wth em
phasis on energy transport in $lal onary and
fu d systems. Prerequ s tes. CHE 312, 331
Pre or corequste ECE 385

333 Transport Phenormena Hi: Mass Trans-
fer. 3)F. 5

The appi cat on of transpert phenomena to
mass transter. The des gn of mass transfer
squipment, mclud ng staged processes Pre
or corequ s tes. CHE 332, 342,

342 Applied Chemical Thermodynamics.

Energy re at ons and equ br um convers'ons
based on chem ca potentals and phase
equi bra Prerequ stes CHE 312, ECE 384

351 Measurements Laboratory. (2 F
ntroducton to faboratory pract ces and the
use of measurement dev ces Prerequ s tes
CHE 311, ENG 102 Pre or corequ § tes
CHE 312 or ECE 340, CHM 335 Ganeral
studes. L1 ( f taken with CHE 352 .

352 Transport Laboratorles. 2) S

The demonstrat or: of transport phenomena
prnc p es wth experiments nfud{fow heat,
and mass fransfer Prarequ s tes- CHE 331,
351 Corequste CHE 332. Genesral stud es
L1 if taken wth CHE 351)

411 Biomedical Engineering L. (3} F
Raview of d agnost ¢ and prosthet c mathods
us ng eng neer ng methodo ogy  ntroduct on
to transport metabe ¢, and avtoregu atory
processas n the human body Cross isted as
BME 411 Prerequ ste nstructor approva

412 Biomedical Engineering Il. {3) S

Rev ew of e ectrophys o egy and nerve pacing
app catons ntroduct on to b omechan ¢s and
Jo ! mb rep acemeant techno ogy card ovas
cu ar and pu menary fud mechan'cs and the
app cat on of mathermat ca model ng. Cross
1sted as BME 412. Prerequ'ste nstructor
approva .

413 Physiological Instrumentatien. 3 F
Problems concepts, and techn ques of b
omedca nstrumentat on n statc and dy
nam c env ronments. Cross sted as BME
413. Preregu’s'tes: AGB BME 435 ECE 333
or 334

432 Principles of Chemical Engineering
Design. 3) F

Mutcomponent dst ation eng neer ng eco
nomcs equ pment s 2 ng and costs p ant
operat on econom cs, and s mu at on and opt
m zat on techn ques Prerequ stes CHE 332
342

442 Chemical Reactor Design. (3)F S
App cat on of k'net'cs ta chemca reactor de
sgn Prerequste CHE 342 Pra or corequ
ste CHE 333

451 Chemical Engineering Laboratory. 2
F

Operaton contro and des gn of expenmenta
and ndustra process equipment independ
ent research projects & hours lab Prerequ
ste: CHE 352 Corequstes CHE 432, 442,

458 Semiconductor Material Processing.
{3IN

niroduct on to the process ng and characten
zat on of electron ¢ matena s for sem conduc
tor appicat ons Prerequ s tes: CHE 333, 342
461 Process Control. {3} F

Process dynam ¢s  nstrumentat on, and feed
back app ed 1o automat ¢ process control
Lecture, lab Prerequste ECE 301 General
studes N3

462 Process Design. 3) S

Appt cat on of econom ¢ pring ples to opt mize
equ pment sefection and des gn deve ocpment
and des gn of process systems Prerequ stes
CHE 432, 442

475 Biochemical Engineering. {3) N
Applicat on of chem ¢a eng neer ng methods,
mass transfer thermodynam'es and transport
phenomena to ndustna b otechno ogy. Pre
requisste, nstructor approva

476 Bloreaction Engineering. {3) N
Prncpes of anays s and des gn of reactors
for process ng w th cel s and other bologca y
actve mater als, app ¢at ons of reaction eng
neenng nb otechnology. Prerequisite nstruc
tor approva

477 Bloseparation Processes. (3) N
Prncpes of separation of boogca y actve
chemcas the applicat on, sca eup and de

s gn of separat on processes n b otechnology
Prarequ’s te- nstructor approva

490 Chemical Engineering Projects. (1 5}
F 5,85

nd'vdua projects nchemca eng neerng
operatons and des gn Prerequ s 1e: nstructor
approval.

496 Professional Seminar. (0} F S

Profess ona and ethca aspects wihads
cuss an of emp oyment opportun { es and re
spensb ties Lectures fedirps

501 Intraduction to Transport Phenomena.
(BHF S

Transpert phenomena w th emphassonfud
systems Prerequ s te. transit on student with
nstructor approvai.

502 Intraduction to Energy Transport. (3} F,
)

Cont nuat on of transport pr nc p es, with em
phas s on energy transport n stat onary and
fiud systems Prerequ ste transt on student
w th nstructor approva

503 Introduction to Mass Tranaport. 3 F,
5

The app cat'on of transport phenomena to
mass fransfer The des gn of mass transfer
equ pment nc ud ng staged processes Pre-
requ’site: trans t on student w th nstructor ap-
proval

504 Introduction te Chemical Thermo-
dynamics. (3)F, S

Energy re at ons and equ  brium convers ons
based on chem ca potentia s and phase

equ ibra Prerequ ste transtaon student with
nstructor approva

505 Introduction to Chemical Reactor De-
sign.(3 F 8

App cation of k net ¢s 1o chem cal reactor de-
sgn Prarequste transton studentwth n
structor approva

515 Biomedical Transport Processes. (3) N
Prac p es of momentum heat and mass
fransport w th app catonsto medca and b o
ogical systems and med ca device design
Cross- sted as BME 515 Prerequiste n
structer approva

517 Medical Transport Devices 1. (3} N

Heat mass, and momentum transfer concepts
are deve oped from first prne p es and app ed
1o the des gn and app ication of med cal de
vees. Emphas s s an extracorporea treat-
ment of bleod w th channe dimens ons wh ch
greaty exceed ce U ar d mensions Cross
listed as BME 517. Prerequisites parta d ffer
enta equat ons; at east 1 course n heat
mass, of momentum fransfer

518 Introduction to Blomaterials. (3} F

Top es nc ude structure property re at onsh ps
for synthet ¢ and natura bomatenas bwocom
patb ty and uses of mater as to replace
body parts. Cross- sted as BME 518, Pre
requ s te. ECE 313 or nstructor approva

527 Advanced Applied Mathematical
Analysis in Chemical Engineering. (3 F
Formu aton and so ut on of comp ex mathe
mat'cal re ationsh ps resut ng from the do
scrpton of physca probems nmass en
ergy, and momentum transfer and chern ca
kinet ¢s.

528 Process Optimization Techniques. 3)
)

Method for opt mizing eng neer ng processes.
Expenmenta des gn and anays s | near and
nen inear regress on methods; c assca,,
search and dynam ¢ programm:ng algorithms
533 Transport Processes|. 3 F

Unif ed treatment of momentum heat, and
mass transfer from mo ecu ar theory, and con-
t nuum po nts of v ew. Continuum equat ons of
m croscap ¢ and macroscop ¢ systems and
mu t'component and mu t phase systems
Cross- sted as BME 533

534 Transport Processes II. (3} S
Cont'nuat on of CHE/EME 533, emphas z ng
mass transfer Cross- sted as BME 534. Pre
requssste. BME/CHE 533,

535 Turbulent Mixing. (3) N

Turbutence and mx ng n mu tcompenent
systemns w th/w thout chem ca reactions.
Computat'onai models app ed to chem ¢ca
processes Prerequste CHE 533

536 Convective Mass Transfer. (31 N
Turbulent f ow for mu t cornponent systems,
nc ud ng chemical react ans w th app catons
nseparatons and ar po uton Prerequsie:
CHE 533 or MAE 571

543 Thermodynamics of Chemical Sys-
tems. (3} F

C ass cal and stat stca thermodynamics of
non dea phys cochem ca systems and proc
esses pred ct on of opt mum operating condi
tons. Cross sted as BME 543

544 Chemical Reactor Englneering. (3) S
Reacton rates thermodynamcs and trans
pertpracpes app ed to the des gn and op-
eration of chem ca reactors Cross histed as
BME 544 Prerequ site BME/CHE 543.

548 Topics in Catalysis. (3) N

Eng neer:ng cata ys s emphas 2 ng adsorp
ton kinetcs, characterization d flusional con
sierat ans, and reactor des gn Other top cs
nc ude mechan sms, surface ana yses, and
@ ectron ¢ structure.



552 industrial Water Quality Engineering.
3N

Water po utants qua ty cr ter a and coniro
chem ca treatment process ng and system
des gn Case stud es Prerequ ste: CHE 331
or equ va ent

553 Air Quality Control. 3 N

At po utant or g ns, effects and cantro
Phys ca and chem ca processes ncudng
d spersion, combuston samp ng contro
equ pment des gn and speca topcs Pre
requ s te: CHE 331 or equ valent

554 New Energy Technology. 3 N

Gas fcat'on, | quefaction pyro ys s and com
bust on processes for coa , wastes, and other
raw materas n siu processes forcoa o0
shate and geotherma energy Env ronmenta
qua ty ‘ssues.

556 Separation Processes. 3 N

Topies n b nary mu t component separat on,
rate govarned and equ’ brat on processes
mass transfer criteria, energy requ remants,
separat ng agents and dev ces, and staged
operat ons.

558 Electronic Materials. 3) N

Processing and character zaton of e ectron ¢
mater a s for semiconductor type uses. Th
ermodynam ¢s and transport phenomena,
phase equ br a and structure mass transfer,
and d ffus'on and thermal properties

561 Advanced Process Control. (3) $
Dynam ¢ process representaton  near opt
ma contro, opt ma state reconstruct on, and
parameter and state est mation techn ques for
cont nuous and d screte t me systams.

562 Chemica! Systems Engineering. (3) N
Process dynamics systems anays s, com
puter app catons, and process contro

563 Chemical Engineering Design. (3) N
Computal ona methods the des gn of chem -
ca p ants and processes.

Omnibus Courses: Sea page 40 for amn bus
coursas that may be offered.

BIOENGINEERING

BME 202 Global Awareness within Engi-
neering Design. 3 F

Strategies for ntegratng ong term env ron-
menta econom ¢ and ethca cons derat ons
nto eng neer ng des gn B omedca, envron
menta botechnoogca and materas eng
neer ng case stud es Lecture, crticalds
course Cross !sted as STE 202. Prerequ
stes' ECE 106, ECN 111 or 112 ENG 102,
General studies. L1

318 Biomatenals, (3 S

Materia propertes of natura and artfca bo
mater a s. Tissue and b ood b ocompat b ity.
Uses of mater a s to replace body parts Pre
requ s tes. ECE 313, 350

331 Transport Phenomena I: Fluids. 3)F S
Transport phenomena wth emphass on fud
systems Cross- sted as GHE 331 Prerequ
sies CHE 311 (except BME majors); MAT
274; PHY 131

334 Bioengineering Heat and Mass Trans-
fer. 3 S

App cat on of the prnc p es of heat and mass
transfer phenomena to so ut on of problems n
med ¢ ne and med ca dev ce des gn. Pre
requ s tes. BME 331, EGE 340

411 Biomedical Engineering L. (3) F

Rev ew of d agnostic and prosthet c methods
us ng engineer ng methodo ogy. ntroduct on
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1o transport, metabo i¢ and autoregu atory
processes N the human body Cross sted as
GHE 411 Prerequ s te. nstructor approva

412 Biomedical Engineeting Il. 3 5
Rev ew of e ectrophys olegy and nerve pac ng
app cat ons, ntroduct on to b omechan ¢s and
|o nt/ imb rep acemant techno ogy, card ovas
cu ar and pu monary f ud mechan ¢s, and the
app cat on of mathernatcal mode ng Cross
sted as CHE 412. Prerequ ste nstructer
approval.

413 Physiological Instrumentation. 3) F
Problems concepts and techn ques of b
omedca nstrumentation n statc and dy-
nam ¢ env renments Cross sted as CHE
413 Prerequ stes AGB BME 435, ECE 333
or 334

414 Biomedlcal Instrumentation ll. 3 F
Electrca physca and mechanca pnncpes
governung the operat:on of medern b omed cal
instrumentaton ncud ng b osensors EEG
ECG recorders utrasonc magng, and dag
nostc devces Lecturs ab. Prerequ ste: ECE
333 or 334

415 Biomedical Transport Processes, 4 A
Prnc p es of momentum, heat, and mass
transfer w th appi cat ons to med ca and b'o
og ca systems and med ca dev ce des gn.
Prerequ s fes MAT 274, PHY 131

416 Biomechanics, 3) F

Mechan ca propert es of bone musce and
softt ssues Statc and dynamc anays s of
human movement tasks such as ocomot on
Prerequ s te* ECE 313, Corequ site, ECE 312

417 Biomedical Engineering Design. (3 S
Technca reguatory economc ega,seca,
and eth ca aspects of med ca dev ce systems
eng neering des gn. Prerequ s tes. BME 318
334

419 Biocontro! Systems. 3 S

App caton of near and non near contro sys
tems techn ques toward ana ys s of neu
romusculoske eta  card ovascu ar, therma
and mass transfer systems of the body. Pre
requ s tes ECE 301 MAT 274

423 Blomedical Instrumentation Labo-
ratory. (1) F

Laboratory exper ence w th prob ems, con
cepts, and techn ques of bomed ca nstru
mentat on n stat ¢ and dynamic env rortments
Lab Prerequ'stes AGB BME 435, ECE 333
or 334 Corequ ste: BME/CHE 413,

435 Animal Physiologyl. (4 F

Contro and funct an of the nervous, muscu ar
card ovascu ar, resp ratory and rena systems
of domestic an ma s. Lecture, ab. Cross sted
as AGB 435 Prarequstes BO 181 CHM
113

436 Animal Physiology Il. (3 N

Contro and funct on of the endocnng d ges-

t ve, and reproductive systems of domest ¢
anmas Prncp es of adaptation of an mals to
the r env ronment. Prerequ s te. BME 435 or
Z0L 360

437 Anmimal Physlology Laboratory. 1) N
Selected phys o og ca exper ments to accom
pany BME 436 Lab Corequ ste: BME 436

461 Health Physics Principles and Radia-
tion Measurements. 3)S

Sources charactenstics dos metry shedng,
and measurement techn gues for cosmogen c
terrestna , and anthropogen ¢ radat on [onz
ng and non on z ng rad at'on theory. ALARA
concept Emphas s on mstrumentation, detec
tors and env ronmenta montorng Lecture,
ab Prerequ s te. ECE 301,

455 Clinical Nuclear Engineering 1. (3 N
Fundamenta s of ¢ nca nuc ear eng neer ng
and med ca hea th phys cs practce Radaton
bology dos metry and sh e d ng for rad other
apy and d agnest c procedures Prerequ s te.
nstructor approva .

490 Biomedical Engineering Projects. (1 5
F 8,88

nd vdua projects nmedca systems or
med ca dev ce desgn and deve opment

496 Professional Seminar. 0)F, S
Profess ona and eth cal aspects withads
cuss on of emp oyment opportun t es and re
spons b tes. Lecture fedtrps

511 Biomedical Engineering. 3) A
D agnost ¢ and prosthet'c methods using eng
neer ng methodo ogy Transport, metabol e,
and autoragu atory processes n the body.
512 Biomedical Engineering I, (3) A
Electrophys o ogy and nerve pac ng app ca
tons, ntroducton to biomechan cs and jo it/
mb rep acement, techno ogy card ovascu ar
and pu monary flu d mechan ¢s, and mathe
mat ca mode ng
513 Physiclogical Instrumentation 1. (3) A
Prob ems, concepts, and techn'ques of bi
omed cal nstrumentat on n stat c and dy
nam ¢ environments.

514 Biomedical Instrumentation. (3) F

E ectrical, phys cal, and mechamica prncpes
govern ng the operat on of modern b omed cal
nstrumentat on Prerequ stes ECE 334, MAT
274

515 Biomedical Transport Processes. (3) N
Prnc ples of momentum heat, and mass
transport w th app cat ons to medical and bo
og ca systems and medca device des gn.
Cross sted as CHE 515. Prerequ ste. n
structor approva .

516 Toplcs in Biomechanics. (3} S
Machan ca properties of bone musc e, and
soft t ssues Stat c and dynarm ¢ analys s of
human movement tasks, ncud ng n depth
project. Prereguis tes ECGE 312 and 313 or
nstructor approva

517 Medical Transport Devices I. (3 N
Heat mass, and momentum transfer concapts
are deve oped from frst pnnc p es and appl ed
to the des gn and app caf on of med cal de
vees Emphass s an extracorperea traat
ment of b ced wth channel d mans ons wh ¢ch
great y exceed ce lular d mens ons. Cross
sted as CHE 517 Prerequ s tes: partia d ffer
ent'a equatons at east 1 course in heat,
mass or momentum transfer.

518 Introduction to Biomaterials. {3} F
Topcs ncude structure property relat onsh ps
for synthetic and natura b omater als b ocom
patb ity and uses of matenals to replace
body parts Cross sted as CHE 518 Pre
requ s te: ECE 313 or nstructor approval

519 Topics in Biocontrol Systems. (3) F

L near and non: near contro systems anayss
of neuromuscu oske etal card ovascu ar, ther-
ma and mass transfer systems of the bodly,
nc ud ng n depth project Prerequ s te. MAT
274

520 Bioelectric Phenomena. 3) N

Study of the ong n, propagaton and nterac
t ons of boelectnety n wing th ngs voume
conductor prob em mathematicai analys s of
b oe ectr ¢ nteract ons, and uses in med ca
d agnost cs
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521 Neuromuscular Control Systems. 3) S
Ovarv ew of sensor motor brain structuzes
App cat on of nonl near, adapt ve opt ma
and supervisary contrai theory to eye head
hand cocrd nat on and lecomoticn

522 Biosensor Design and Application. 3
A

Theory and pr nc p es of b osensor des gn and
app caton nmedene and b olegy. Prncpes
of measurements w th b osensors. Prerequ
sie: nstructor approva

523 Physiological Instrumentation Lab. (1)
F

Laboratory exper ence w th prob ems, con
cepts, and techn ques of b omed ca nstru

mentat on n stat ¢ and dynamic env ronments.

Lab. Prerequ s tas. AGB BME 435; ECE 333
or 334 Carequ s te: BME/CHE 413

524 Fundamentals of Applied Neural Can-
trok. (3 A

Fundamenta concepts of 8 ectrca st mu ation
and recard ng in the narvous systern w th the
goa of funct ana contro resterat on Corequ
ste BME 435 or nstructor approval

532 Prosthetic and Rehabilitation Engi-
neering. {(3) A

Anayss and crtca assessment of des gn
and contro strateg es for state-of-the ant
mad ca devces used nrehab tat on engs
neer ng Prerequ s tes' BME 416 {or EPE
610 435; ECE 312, 313. Corequisite BME
419,

533 Transport Processes |, 3 F

Un ted treatment of momentuym, heat and
mass transfer from rmolecu ar theory, and con
tinuum po’'nts of v ew Cont nuum equat ons of
m croscop ¢ and macroscop ¢ systems and
mu t cempanent and mu t phase systems
Crass sted as CHE 533

534 Transport Processes ll. (3) S

Cont nuat on of BME/CHE 533 emphas z ng
mass transfer Cross 1sted as CHE 534 Pre
requ s e BME/CHE 533

543 Thermodynamics of Chemical Sys-
tems. (3) F

Cassca and stat stca thermodynam cs of
nen dea physwcochem cal systems and proc
esses, pred ction of opt mum operat ng cond
tons. Cross sted as CHE 543,

544 Chemical Reactor Engineering. 3) S
React on rates thermodynam cs, and trans
port pnnciples app ed to the des gn and op
grat on of chem ca reactors, Cross sted as
CHE 544 Prerequ s te: BME/CHE 543

566 Medical Imaging Instrumentation. 3 N
Des gn and analys s of mag ng systems and
nu¢ ear devices for med ca dagnos s, ther
apy and research Laboratory expenments
using d agnost ¢ rad o ogy, f uoroscopy utra
sound, and CAT scanning Lecture, ab. Pre
requ s te. BME 465 or EEENUC 465 0r n
structor approva

567 Radiation Shielding and Transport. (3}
F

Shie d ng for rad ation therapy, d agnostc ra-
doogy cycotrons and nuclear reactors.
Monte Carlo and emp rca computationa
methods regu atons, and des gn prob ems
Cross sted as EEE/NUC 567 Prerequste
BME 465 or EEE/NUC 465

568 Medical Tomography. (3) 5

CT SPECT, PET and MR . 3 dmens ona in
vivo measurements Instrument des gn,
phiysio ogica modsl ng, ¢ in cal protoco s, re
construct on algonthms, and quanttaton s
sues Prerequste EEE/NUC 465

569 Radiochemistry and Radliopharmaceu-
tical Preduction. 3 N

Advanced princ ples of cyc otron des gn,
targetry, operat on, and ut zat on. Nove syn
thas s tracer preparat on, qua ty contre and
b od str bution stud es. Prerequ ste BME 465
or EEE/NUC 465

Omnibus Courses: See page 40 for omn bus
courses that may be offered

MATERIALS SCIENCE
AND ENGINEERING

MSE 355 Introduction to Matenala Science
and Engineering. (3 F

E emeants of the structure of meta s and a oys
measurement of mechan ca propenies and
optca meta ography. Lecture, ab fedtrps.
Prerequ ste. CHM 114 or 116

420 Physical Metaliurgy. 4 F

Crysta structure and defects. Phase d a
grams, meta lography, so d f'cat on and cast
ng, deformat on and annea ng Lecture ab.
Prerequ s te;: ECE 350

430 Thermodynamics of Materials. (3 N
Prncp es of stat sticai mechan cs, stat stca
thermodynamics of s ng e crysta s soutons,
phase equ: br um, free energy of react ons
free e ectron theory, and thermodynam cs of
defects Prerequ ste: CHE 312 ar ECE 340.

431 Cerrosion and Corrosion Control. (3 S
Introduct on to corros on mechan sms and
methods of prevent ng corras on. Topcs n
cude the fo owng e ectrachem stry poar za
ton, corros on rates, ox daton coatngs and
cathod ¢ protection Prerequ ste ECE 350

440 Mechanical Properties of Solids. (3} S
Effects of env ronmental and m crostructura
var ab es of mechan ca propert es, includ ng
pastc deformaton fatigue creep britte frac
ture and nterna frcton Prerequste ECE
350.

441 Analysis of Material Failures. (3 S
dent f cat on of types of fai ures. Anaiytca
techn ques Fractography SEM non
destruct ve nspecton, and meta ography
Mechan ca and electronic components Pre
requ s te- ECE 350

450 X-Ray and Electron Diffraction. 3 F
Fundamenta s of X ray diffract on, transm s

$ on & ectron m croscopy, and s¢ann ng e ec
tron m croscopy. Techn ques for study ng sur
faces nterma m crostructures, and f uores
cence Lecture demonsirat ons. Prerequ ste
ECE 350

470 Polymers and Composites. 3 F

Re at onship between chem stry, structure,
and propert es of eng neenng po ymers De-
sgn proparies and behav or of fiber com
pos 1e systems Cross sted as MAE 455
Prerequisite ECE 350.

471 Introduction to Ceramics. (3) F
Pnnc’p es of structure and property re atons
nceramc mater as Process ng techniques
App catons nmechanca e ectronc, and
superconduct ng systems Prerequ ste ECE
350,

472 Integrated Circuit Materials Sclence.
{3)N

Prnc ples of mater a s scence app ed to
5em conductor process ng and fabncation n
metas ceram cs, polymers ang sem conduc
tors Prerequiste ECE 350

476 Nonmetallic Materials Laboratory. 2 S
Exper menta measurement ot properties of
po ymerc ceramic, and e ectron c matera s
Structure character zat on. Lecture, ab. Pre
requ s tes: ECE 350; MSE 355

480 Manufacturing Engineering. 3 F
Ana ys 5 and opt m zat on of manufactur ng
processes Prerequste ECE 350,

482 Materials Engineering Design. 3 F, §
Prnc pes of the des gn process Feasb ty
and opt m zaton Manutfactur ng processes,
materas seecton fa ure anays s, and eco
nomcs Prerequstes ECE 313 350

490 Capstone Design Project. 1 3 F S

For sma groups nfundamerdta or app ed
aspects of eng:neer ng mater as; emphas s
on exper menta prob ems and design Pre

requ s tes* MSE 430, 440 450

496 Professional Seminar. 0 F, S
Professona and ethca aspectswithads
cuss on of emp oyment cpportun t es and re
sponsb tes Lectures fedtrps

510 X-Ray and Electron Diffraction, 3) F
Fundamenta s of X ray drffract on, transm s

$ 0N € ectron m croscopy and scann ng € ec
tren mcroscopy Techmigues for study ng sor
faces nterna m crostructures, and f uores
cence. Lecture demcnstrat ons Prerequ s te
trans ton student w th nstructor approva

511 Corrosion and Corrosion Control. (3 S
ntreduct on to corros an mechan sms and
methods of prevent ng corros on, Topcs n
cude the fo ow ng e ectrochem stry po arza
ton corros on rates ox dat on, coatngs and
cathod c protect on Prerequ ste transiton
student w th nstructor approva

512 Analysis of Materia! Failures. 3 S
kdent ficat on of types of falures Ana vyt cal
techn ques. Fractography SEM non
destruct ve nspecton and meta ography
Mechanca and e ectron ¢ components Pre
requ sste trans t on student w th nstructor ap
prova

513 Polymers and Composites. 3) F
Retat onsh p between chem stry structure
and propert es of eng neer ng po ymers De
s gn, propertes and behav or of f ber com
pos te systems.

514 Physical Metallurgy. 4) F

Crysta structure and defects Phaseda
grams meta cgraphy. so dif caton and cast
ng and deformat on and annea ng Lecture
ab Prerequ s te: frans t on student wth n
structor approva

515 Thermodynamics of Materials. 3 N
Princ ples of stat st ca mechan'cs statstca
thermodynam cs of s ng e crystas soutons
phase equ brum iree energy of react ons,
free e ectron theory and thermodynam cs of
defects. Prerequ site trans t'on student w th
nstructcr approvat

5§16 Mechanical Properties of Solids. 3 S
Effects of environmenta and m crostruct ona
var ab es of mechanical propertes ncudng
p ast c deformat on, fat gue, creep brite frac
ture and nterna frcton, Prerequ ste trans
t on student w th instructor approva

517 Introduction to Ceramics. 3 F

Pr nc p es of structure property re at ons in
ceram ¢ matena . Process ng technigues.
Applicatons nmechanca eectronc and
superconduct ng systems Prerequisite trans:
ton student with instructor approva
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518 Integrated Circu'ts Materials Science,
3N

Prncpes of matera s scence app edto
sem conductor processing and fabrcaton n
meta s, ceram ¢g po ymers, and sem conduc
tors Prerequ s te: trans ton student wth n
siructor approva

520 Theory of Crystalline Sclids. 3 F
Anisotrop ¢ properites of crysta s tensor treat
ment of e ast¢, magnet ¢ e ectnc and therma
propert es, and crysta ography of Marntenst¢
transformat:ons

521 Defects in Crysizlline Solids. 3 S
ntroduct on to the geometry nteracton, and
equ brum between d s ccatons and pont
defects Ae at ons between defects and prop
ertesw be dscussed Prerequ ste® ECE
350 or nstructor approva

530 Materials Thermodynarmics and Ki-
netics. (3 S

Thermodynam cs of a oy systems, d ffluson n
so ds, knetcs of prec p tat on, and phase
transformat ons n so ds Prerequ stes: CHE
312 or ECE 340, ECE 350

531 Statistical Thermodynamics. 3) N

K netc and quanium theory Statstca me
chancs ensemb e thepry Structure and th
ermodynam cs of non nteract ng and nteract
ng part ¢ es Bo tzmann integro d fferentia
equaton Cross sted as MAE 582 Prerequ
ste MAE 581

533 Direct Energy Conversion. 3 N
Advanced selected top ¢s n drect energy
convers on theory, des gn and app cat ons.
Cross sted as MAE 537 Prerequ site MAE
581

540 Fracture, Fatigue, and Creep. 3 F

Re at onsh p between m crostructure and frac
ture, fat gue and creep propert es of matera s
Env ronmental effects and recent deve op
ments Current theones and exper menta e
suits Prereguste MSE 440 or equ va ent

548 Manufacturing Analysis, 3} S
Analys s and opt m zat on of manufactur ng
processes Prerequste MSE 480

550 Advanced Materials Characterization.
(3 N

Anaiylca nstrumentat on for character zat on
of materas SEM, 3 MS Auger, ana ytca
TEM, and other advanced research tech
nques

556 Electron Microscopy Laboratory. 3 F
Laboratory support for MSE 558 Cross sted
as SEM 556 Pre or corequ s te MSE/SEM
558

557 Electron Microscopy Laboratory. (3) S
Lab support for MSE 559 Cross sted as
SEM 557 Pre or corequ ste MSE/SEM 559

558 Electron Microscopy I. 3) F

Microana ys s of the structure and compast on
of mater as usng mages dffracton and X
ray and energy 0ss spectroscopy. Know
edge of e ementary crysta ography rec proca
att ce, sterscgraph c pro ectons, and comp ex
varabes srequred Cross sted as SEM

558 Prerequste nstructor approva

559 Electron Microscopy Il. 3 S

M croana ys s of the structure and compositon
of mater a s us ng mages d ffracton and X
ray. and energy loss spectroscopy  Know
edge of @ ementary crysta ography rec proca
aitce sterecgraphc projectons and comg ex
varabes srequred C oss sted as SEM
559 Prerequste nstructor approva

560 Strengthening Mechanisms. 3 S
Deformation of crysta | ne matena s. Proper
tes of g s ocatons Theor es of stra n harden
ng, so d souton prec ptat on, and transfor
mat on strengthen ng Prerequ ste ECE 350
or equ valent,

561 Phase Transformation in Sclids. 3 N
Heterogeneous and homogeneous prec pta
ton react ons, shear displac ve reacttons and
order d sorder transformat on

562 lon Implantation. 3 S

nc udes defect product on and annea ng
Genera zed treatment ncudng on mp anta
tion, neutrgn rrad at on damage, and the inter
act on of other ncdent beams Prerequ ste
MSE 450

570 Polymer Structure and Properties. 3 F
Re at onsh ps between structure and proper
tes of synthet c po ymers ncud ng g ass
trang ton mo ecular re axat ons crysta ine
state v scoe ast ¢ty morpho og ca character
zat on, and process ng

571 Geramics. 3 A

Inc udes ceram ¢ process ng, castng mod
ng, frng, s nter ng, crystal defects and me
chanca e ectron c, and phys cal propert es
Prerequ s tes MSE 521, 561

572 Semiconductor Phase Diagrams. (3} A
Anays s of b nary and ternary phase d agrams
and app cat on to sem conductor growth and
vapor and gu d phase eptaxy Prerequste
MSE 521.

573 Magnetic Materials. 3 A

Emphas s on ferromagnet ¢ and ferr magnet ¢
phenomena Doma ns, magnet ¢ an sotrophy
and magnetastr ct on. Study of commercia
magnetic materas Prerequiste MSE 520 or
equvaent

Omnibus Courses: See page 40 for omn bus
courses that may be offered

Civil Engineering

Larry W. Mays
Chair
(ECG 136} 602 965-3589

PROFESSORS
BETZ, W HOUSTON, MAMLOUK,
MATTH AS, MAYS, O BANNON,
RUFF, SINGHAL

ASSOCIATE PROFESSORS
DUFFY, FAF T S, HAUSER HINKS,
S. HOUSTON RAJAN,
UPCHURCH, ZAN EWSK

ASSISTANT PROFESSORS
BAAJ, FOX, MOBASHER

PROFESSORS EMERITI
BLACKBURN, BORGO, KLOCK,
LUNDGREN, P AN

Civil engineers are involved 1 some
of the most cntical and visible prob
lems facing modern society. Civil engi
neers are techmcal problem solvers,
meeting such challenges as providing

efficient transportation systems, energy
and water consen ation and develop
ment, urban planning, and flood and
earthquake damage reduction.

Civil engineering is primarily con
cerned with the public domain. The
profession nvolves analysts, planning,
design, construction, and maintenance
of many types of buildings for govern
ment, commerce and industry  for ex-
ample, high rise office towers, facto
ries, schools, airports, tunnels and sub
way systems, dams, canals, and water
purification and environmental protec-
tion facilities such as solid waste and
wastewater treatment sy stems. Civil
engineers are concerned with the im-
pact of their pro ects on the public and
the environment and coordinate the
needs of society with technical and eco
nomic feasthlhity.

ENTRANCE REQUIREMENTS

See "Admission,” and “Degrees and
Majors,” pages 238 240 for informa
tion regarding entrance requirements.

DEGREE REQUIREMENTS

The B.S.E. degree in Civil Engineer
1ng requires a muumum of 133 semes
ter hours ot course work, not including
the university English requirement.
The minimum requirements are for a
student who has successfully completed
at least a year {each} of high school
chemistry, physics, computer program
ming, and precalculus algebra and
trigonometry.

The B S E degree program consists
of three categortes:

1. general studies and university Eng
lish (see pages 45-48. 66);

engineering core (see page 241);
and

3. major (Civil Engmeening).

1]

For the Civil Engineering program,
delete ECE 333 and 350, and add ECE
351 and CEE 400 from the engineering
core. The major consists of the Civil
Engincering core, design electives, and
technical electives.

Civil Engineering Core

Thirty f ve hours are required. CEE
courses, except CEE 296 and 321, may
not be taken until all mathematics
(MAT) and all engineering core
courses (ECE), except ECE 400, have
been completed with an average grade
of “C” or better.
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Semester
Hours
CEE 296 Introduction to Civil
Engineering ..... -. R |
CEE 321 Structural Analysis ... .......3
CEE 322 Steel Structures ... .3
CEE 323 Concrete Structures . .........3
CEE 341 Hydraulic Engineering . .. 4
CEE 351 Soil Mechanics .. . ..o . oo .4
CEE 361,362 Environmental
Engineering .. R
CEE 372 Transportation Englneeﬂng 4
CEE 496 Topics in Civil Engmeenng
Practice ... .commiinn 1
IEE 300 Economic Analysxs
for ERINeers ..o.iiriis nieees 3
MAE 371 Flud Mechamcs rereres e eeees 3
Civil Engineering Design
Electives
Two courses (5ix semnester hours)
from the following list are required.
Semester
Hours
CEE 423 Structural Design . ... v v 3
CEE 441 Water Resources
Engtneering .. R |
CEE 452 Foundations . .3
CEE 466 Sanitary Systems Deagn 3
CEE 475 Highway Geometric
Design . cocvuir rviinar v+ 1 s 0 3

Civil Engineering Technical
Electives

Eleven hours are required.

A maximum of six hours may be se-
lected outside civil engineering with
advisor’s approval. Courses, in addi
tion to those listed, are available and
are indicated as CEE 498 on the three
year teaching plan of the department.

Construction Engineering. CON 344,
383, 495, 496. Only ¢ne course may be
selected for technical elective credit.

Environmental Engineering. Water
treatment, industrial and domestic
waste treatment and disposal, public
health engineering, industrial hygiene.
CEE 466: CHM 231; MIC 220 (or 205
and 206).

Geotechnical Engineering. Assessment
of engineering properties and design
utilizing soils and rocks as engineering
materials. CEE 452,

Structural Engineering. Analysis and
design of structures for buildings,
bridges, space frames, structural me
chanics. CEE 423, 432,
Transportation Engineering. Analysis
and design of transportation facilities,
transportation planning and economics,
transportation in the urban environ
ment. CEE 412, 471, 475.

Water Resources Engineering. Plan-
ning and design of facilities for collec

tion, storage and distribution of water,
water systems management, estimating
availability of water resources. CEE
441.

Civil Engineering Program of Study
Typical Four-Year Sequence
Freshman Year

Semester
First Semester Hours
CEE 296 Introducuon to Civil
Engineenng. . . 1
CHM 114 General Chemlstry for
)Engmt:erf;Z 4
ECE 105 Introduction to Languages
of Engineering ... ........ .3
ENG 101 First Year Composnmn R
MAT 270 Calculus with Anaiync
Geometry I.. ... 4
General studies elective (HU or SB)l 3
Total C e . e 18
Second Semester
ECE 106 Introduction to Computer
Arded Engineenng w3
ENG 102 First Year Composinon .3
MAT 271 Calculus with Analytic
Geomertry I R
PHY 12t Umversity Physics 1
Mechames . P
PHY 122 Umwversity Physics
Laboratory I .. PR |
General studies elective (HU or SB) .3
Total .., . . . o el 1T
Sophomore Year
First Semester
ECE 210 Engineenng Mechanics I
Staties .. ... e 3
MAT 272 Calculus with Ana]ync
Geometry 11T . 4
MAT 274 Elementary D:ffercnua]
Equations e e 3
PHY 13i Umversity Physms i
Electncity and Magnetism ....3
PHY 132 Umversity Physics

Laboratory II . R |

Literacy and cntical ingeiry electwe '3 .3
) U I
Second Semester
ECE 301 Electrical Networks I ...........4
ECE 312 Engineering Mechamics II:
Dynamics .... ... w3
ECE 313 Introducuon to Dcformable
Solids .. rrerererereneene = 3
ECE 340 'I'hermodynam:cs 3
ECE 383 Probability and Stansucs for
Engineers ... .2
ECN 111 Macroeconomlc Pnnc1p!es 3
or ECN 112 Miro
economic Principles (3)
Total .o [PPPTORR .18

Junior Year
First Semester

CEE 321 Suuctural Analysis . .3
ECE 351 Engineenng Materials . |, 3
ECE 384 Numerical Analysis for
Engineers I . .. 2
IEE 300 Economic Analys1s for
Engineers .. + remereennn 3
MAE 371 Fluid Mechamcs ¢ e e e 3
Basic science elective* . 3
Total s v v vie 0 e s e a2 17

Second Semester

CEE 322 Steel Structures . ... . 3
CEE 341 Hydraulic Engineering . 4
CEE 351 Geotechnical Engineering .. ..4
CEE 361 Envirohmental Engineenng 3
CEE 1372 Transportation Engineening , 4
Total coce e oot it i e e 18
Senior Year
First Semester
CEE 323 Concrete Structures . ... ......... 3

CEE 362 Environmental Engineering...3
CEE 496 Topics in Civil Engmecrmg

Practice .. 1
Design elective .. vevenes 3
General studies eleclwe (HU or SB) 3
Techmical elective . vor rverrrererenens O
Total e e e e s I

Second Semester
CEE 400 Microcomputer Applications

mn Civil Engineering ... ...3
ECE 400 Engmneering

Communications ..., vo . 3
Design elective .. e 3
General studies eleciwe (HU o1 SB)l 3
Technical elective . e e D
Total .. 17

Gmduauon requrremems 133 semester
hours mimmum plus English proficiency

! See pages 45-65 for the requirements and
the approved list.

” Students who have taken no high school
chemmstry should take CHM 113 and 116.

3 See page 240 for special requirements and
selection of an L1 elective.

4 Must be an earth science or ife science
course; if physics or chemstry, the course
must be of a more advanced level than
PHY 131 or CHM 114 116

Seventeen semester hours of design
and technical electives with an average
grade of “C" or better is required. Two
graduate courses may be taken for un
dergraduate credit by students whose
cumulative GPA 18 2.80 or better and
with the instructor’s and advisor’s ap
proval.



Concurrent Studies in
Architecture and Civil
Engineering

Undergraduate. Qualified lower divi
sion students interested in combining
studies in architecture and civil engi
neering may prepare for upper division
and graduate courses in both programs
by taking courses listed in option “B”
of the School of Architecture (page
155).

Graduate. Qualified students may de
velop a program of study that leads to
the concurrent degrees Master of
Architecture and M.S.E. with a focus in
Cuwvil Engineering. The student’s pro
gram of study is developed 1n conjunc-
tion with advisors in both departments.
For specific details consult with advi
sors in the departments.

CIVIL ENGINEERING

CEE 296 Introductlion to Civil Engineering.
(1)F, 8

Intreduction to the profess on. Descript on of
areas of special zaton Degree requirements,
academ ¢ stand ng, and adwvising procedures.
introduct on to kab faci t es. Prerequisie
freshman standing

310 Testing of Materials for Consiruction.
(F, S

Structura and behav oral charactenstics eng
neenng properties measurements, and app
cat on of construction materia s. Lecture ab
Not open {o eng neer'ng students Prerequ
ste: CON 323

321 Structural Analysis. (3)F, 3

Stat'cal y determ nate and ndeterminate
structures by class ca and mair x methods
such as frusses beams and frames. 2 hours
lecture, 2 hours recitat on Prerequ s te: ECE
313.

322 Steel Structures. (3) F

Behawior of structural compaonents and sys
tems Des gn of steel members and conngc-
1 ons. Load and resistance factor des gn meth
ods. Lecture, rec tat on Prerequ sites' CEE
321 comp eticn of eng neer ng core (except
ECE 400); minimum core grade requiremants
satsfied.

323 Concrete Structures, (3) S

Behavior of concrete structures and the de

s gn of re nforced and prestrassed concrete
members ncud ng footings Partial des gn of
concrete bu lding system Lecture, recitation
Prerequisites CEE 321, comp et on of eng’
neer ng core (except ECE 400}, m n mum core
grade requ rements sat sfied.

340 Hydraulics and Hydrology. (3) F, S
Appl cation of hydrau ¢ eng neenng pnncip &s
to flow of | quds n p'pe systems and open
channels; hydrostat cs characterist cs of
pumps and turbines Introduction to hydro ogy.
Not open to eng neer ng students Lecture
ab, Prerequisste CON 221,

341 Hydraulic Engineering. (4} F, 5
Fundamenta princip 8s and methods of { uid
mechanics forming analyt ca bas s for water
rasources engineenng Flow n conduits and

open channe s. Introduct on to hydro ogy Lec
ture, ab. Prerequ stes MAE 371 comp ation
of eng'neer ng core {except ECE 400) min
mum ¢ore grade requ rements sat shed.

351 Soil Mechanics. (4)F, S

Index propert es and engmeenng character s
tcs of sors Compact on, permeab Ity and
seepage compressb ty and sett ement and
shear strength Lecture ab. Prerequ s tes:
CEE 321" comp et on of engineer ng core {ex
cept ECE 400), m n mum core grade requ re
ments sat stied

361 Environmental Engineering. (3) F S
Natural env ronment, wateér resources, hydro
leg ¢ cycle chem stry of natural waters qua ty
requ remenis and water treatment and water
dstobut on systems Corequ s te: GEE 341.

362 Environmental Engineering. (3 S
Naturai env ronment, the carbon cyc e and
b ochemistry of wastes pr nc ples of waste
treatment, and drainage systems Prerequ
ste: CEE 361,

371 Introduction to Urban Planning. (3) N
Theoret ca and practcal aspects of ¢ty plan
n ng. Interra at onships ameng physca p an
nng, envrenment government, and society.
Not acceptable as a technical e ect ve for CEE
students.

372 Transportation Engineering. (4} F, S
H'ghway, ra1 water, and ar transportat on
Operationa! character st ¢s and traff c contro
dev ces of each transport mode. mpact on
urban form Prerequ s tes. CEE 321 comple
tion of eng neenng core except ECE 400);
m nmum core grade requirements satisf ed

400 Microcomputer Applications in Civil
Engineering. (3} S

Deve opment of m crocomputer teracyincvl
eng neenng appl catons. Prerequ s tes: CEE
351 361 372; ECE 106. General studias N3.

412 Pavement Analysis and Design. (3) F
Design of flex ble and r g d pavemnents for

h ghways and a rports. Surface base and
subgrade courses Cost analys s and pave
ment se egton Prerequ sites CEE 351 ECE
35

423 Structural Design. (3) F

Ara ysis and design of reinforced concrete
stee , masonry and t mber structures Lec
ture, lab Prerequ s tes: CEE 322, 323,

432 Matrix and Computer Applications in
Structural Engineering. (3 S

Matnx and computer app catons to structura
eng neer ng and structural mechan cs. St ff
ness and f ex b1 ty methods fin te elements
and d ffarences. Prerequisite: CEE 321.

441 Water Resources Engineering. (3) S
App cation of the pnnc ples of hydrau ¢s and
hydro ogy to the eng neenng of water re
sources projacts; des gn and opsrat on of wa-
ter resources systems; water quality. Pre
requisite CEE 341.

450 Soil Mechanics in Construction. (3) F
)

So 1 mechan ¢s as appl ed to the construct on
fied ncuding foundatons highways, retan
Ing wa s, and s ope stab ity. Re at enship be
tween so charactenstics and geo og ¢ ferma
t ons. Not open to engineering students. Lec
ture ab. Prerequisite. CON 323.

452 Foundations. 3)F. S

Appl cat ons of so  mechan o5 to foundation
systems bearing capacity, ateral earth pres
sure, and s ope stabs ty Prerequisite: CEE
351.
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466 Sanitary Systems Design. 3) F
Capacty pannng and des gn of water sup
py, domest ¢ and stoerm drainage, and so d
waste systems Prerequste GEE 361.

471 Planning and Design of Urban Sys-
tems. 3)F

For students i ¢ ty p ann ng urban systems,
cv engneerng and related areas work ng as
interd scip nary p ann ng and des gn teams
Effect of ecorom ¢ base emp oyment, ard
popu at on on urban fand use requ rements,
Locat on and requ red capacity of urban sys
tems to serve urban and uses Lecture, lab
Prerequ ste sen or stand ng

475 Highway Geometric Design. {3 S

Des gn of the v s b e atements of the roadway
Fundamental des gn contro 5 w th apphcation
to rura roads, at grade niersections free
ways, and nterchanges Lecture, rec’tation
Prerequ'ste GEE 372,

496 Topics in Civil Engineering Practice.
(1)F. S

Professiona eng neer ng practce niens ew
ng and résumé wr t ng, profess ona reg’stra
ton requ rements contnu ng education
graduate study fnanca plannng, and em

p oyment Prerequ ste sen or stand ng.

512 Pavement Performance and Manage-
ment. (3 F

Pavement management systems ncudng
data co ecton, eva uaton optmszaton eco
nom c znayss and computer appl cat ons for
hghway and a rpert des gn Prerequ site CEE
412,

514 Bituminous Materials and Mixture. (3)
F 92

Types of b tum nous mater a 5 used In pave-
ment m xtures. Chern cal compos ton and
phys ca propert es, des rable aggregate char
actenst cs, and opt mum aspha t contents.
Lecture ab. Prerequistte. ECE 351

515 Design and Behavior of Portland Ce-
ment Concrete Mixtures. (3} S

Propert es of cements and aggregates Mx
daes gn for strength and durab ity requre
ments Fa ures caused by chem cal react on,
weathering and oad'ng Prerequ site: ECE
351

521 Siress Analysis. 3)F

Advanced top ¢s n the anaiytica determ na-
ton of stress and stran Prerequste CEE
321

524 Advanced Steel Structures. (3) S
Strength propert 85 of steal and the r effects
on structura behavior E ast ¢ des gn of stee
structures. P ast ¢ ana y$ s and design of
beams frames and bents P ast ¢ deflections
P astic des gn requ remants Mu tistory bu d
ngs Prerequste CEE 322

526 Finite Element Methods In Civil Engi-
neering. 3) F

F nte e ement formu at on for salut ons of
structura , geotechn ¢a, and hydraul ¢ prob
ems Prerequ ste: GEE 432.

527 Advanced Conerete Structures. (3) F
a3

Ut mate strength des gn. Gomb ned shear
and torsion Servceab ty Plastc anaysts
Specia systems Prerequiste’ CEE 323,

528 Stability of Structures. (3) N

Elashc and ne ast c bucki ng of ro ed and
co d formed co umns and beams. Stab ty of
plates ngd frames and trusses Prerequ
stes CEE 322 instructor approva
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529 Complex Structures. (3) N

Cassca and numerca nvestgat ons of in
ear and non near structures composed of flat
and curved surfaces and near or curv near
e ements, Prerequ site instructor approva

530 Prestressed Concrete. 3) F '92

Mater a s and methods of prestress ng Anay
s s and das gn for f exure, shear, and tors on
Prestress osses due to freton creep shir nk-
age, and anchorage set Statca y indeterm
nate structures Das gn of f at 5labs br dges,
and compos te beams Prerequ ste CEE 323

53t Theory of Structures. (3 N

Genera theorems re at ng to @ ast ¢ systems,
def ection of trusses and beams statcaly
ndeterm nate trusses, beams rngs, arches
and frames by cons stent deformat on  east
work, and e ast ¢ center; hor zonta y curved
members n bending and tors on. Prerequ s te
CEE 321

533 Applied Optimal Design. 3 5 93
Linear ang non inear programm ng  Prob em
formu aton Des gn sensiviy analyss FEM
based opt mat des gn of structura and me
chanca systems Prerequ s te: graduate
stand ng or mstructor approva

536 Structural Dynamics. 3 F 92
Structures and structura members subjected
to dynam ¢ oad ngs response spectra theory
app catons to bndges and power pants n
vest gat ons of the responses of mu tdegree
of freadom structures and matr x and numen-
ca methods of ana yss Lecture, rectaton
Prerequ s tes: CEE 321, nstruciar approva

537 Toples In Structural Engineering. 1 3
S

Advanced topics ncudng w nd eng neer ng,
earthquake eng neer ng, probab stc con-
cepts, and br dge and bui d ng eng neenng
Prarequ s te: instructor approva

540 Groundwater Hydrology. 3 F

Phys ca propert es of aqu fers, groundwater
exporaton we constructon and pump ng,
subsurface f ow mode ng and subs dence,
groundwater po iut on, and water rghis Pre
requ s te CEE 341 or nstructor approva

541 Surface Water Hydrology. (3) S

Hydro og ¢ cycle and mechan sms nc udng
prec p tat on, evaporat on, and transp rat on,
hydrograph ana ys s f ood rout ng; stat stical
methods n hydro ogy and hydro og c des’gn
Prerequ s te CEE 341 or nstructor approva
542 Water Resources Systems Planning.
2 Fo2

Ph losophy of water resources p ann ng- eco
nomc soca and eng neer ng interact on
ntroduct on to the theory and app icat on of
quant tat ve p ann ng methodo og s n water
resources pannng Guest ecturers case
stud es Prerequisde. instructor approva

543 Water Resources Systems |, {3} S 93
Theory and app ication of quant tat ve p an

n ng methodo og es for the destgn and opera
t on of water resources systems ¢ ass pro)
ecls us ng a computer; case stud es. Pre or
coraqu s te CEE 542 or instructor approva
544 Water Resources Systems |Il. 3) F 93
Advanced computer onented workshop n the
app caton of quant tative ptann ng techn ques
to the des gn and cperat on of water re
sources systams. Prerequisite. CEE 543.

545 Foundations of Hydraulic Engineering.
2)5 93

Rewview of :ncompressib e fu d dynam cs

F ow in p pes and channels unsteady and
var ad f ows; wave mot on. Preraquste CEE
341.

546 Free Surface Hydraulics. (2 F 93

Dar vaton of 1 d mens onal equations used n
open channe flow ana ysis, computat ons for
un ferm and nonuniform flows unsteady flow
and § cod rout ng Mathemat ca and phys ca
mode s Prerequ ste' CEE 341

547 Principles of River Engineering. (2 S
‘84

Uses of rvers, study of watershed and chan
ne processes. Sed ment sources yod and
contro hydroogc anays s Case studes
Prerequ ste CEE 341 or nsiructor approva.

548 Sedimentation Enginesring. (2) F 92
ntroduction to the transportat on of granu ar
sedimentary materia s by moving fu ds. Deg
radat on aggregaton, and ocal scour na u
va channes Mathematca and phys ca
mode s Prerequ s te: CEE 547 or nstructor
approva

550 Soll Behavior. {3) 5

Phys cochem ca aspects of sa behav or
stab zation of so s and eng neer ng proper
tes of so s Prerequ s te: CEE 351

551 Advanced Soil Mechanics Laboratory.
3)F

Odometer traxa statcand cyc c) back
pressure saturated and unsaturated samp es,
pore pressure measurements, resonant col
umn automat ¢ data acquisitton and n stu
test ng. Lecturs, abs Prerequste CEE 351,

552 Geological Engineering. (3 S

Geolog ca nvest gations for ang neer ng pur
poses case h stor es, geo og ¢ structure
weather ng, remote sens ng, geophys ¢s, ang
ar photo nterpretat on for eng neerng s te
ocatons Lecture, fedtnps Prerequ ste.
CEE 351

553 Advanced Scil Mechanics. (3} S

App caton of theores of eastcty and pastc
ty to so s thecnes of consolidat on, fa ure
theor es and response to stat ¢ and dynamic
lcad ng Prerequ s te- CEE 351

554 Shear Strength and Slope Stability. (3
F

Shear strength of saturated and unsaturated
80 s strangth-defarmat on retat onsh ps, tme
dependent strength parameters effects of
samp ng, and advanced s ope stab ity, Pre
requ s te: CEE 351

555 Applied Soil Mechanics. {3) 5

Deep foundations braced excavat ans, an
chored bulkheads re nforced earth, underp n
nng, and dewater ng Prerequ s te. CEE 452,

556 Seepage and Earth Dama. (3} F

Trans ent and steady state f uid f ow through
so confned and uncont ned f ow pore water
pressures and app icat on to earth dams Pre
requste CEE 351

557 Toples In Geotechnical Engineering.
38

New and develop ng techne ogy n gaotechm
ca engneerng Prerequ stes graduate
stand ng instructor approva

558 Numerical Methods. (3 F 92

Const tut ve re at ons for 30 s and numer ca
techn gues app ed 1o gectechnca eng neer
ng ncud ng computer app catons Preregu
stes CEE 35t, computer programm ng
graduate stand ng

559 Earthquake Engineering. 3 F 93
Character st ¢s of earthquake mot ons, se ec
t on of des gn eanthquakes, s te response
anayses sesm ¢ slope stab ty and quefac
ton. Prarequis tes CEE 351 graduate stand
ng

561 Physlical-Chemical Treatment of Water
and Waste. 3) F

Theory and das gn of phys ca and chem ca
processes for the treatment of water and
waste waters Prerequste CEE 361

562 Environmental Biochemistry and
Waste Treatment. 3) S

Theory and des gn of b 0 og ca waste treat
ment systems Po uton and env ronmenta
assm aton of wastes Prarequ ste CEE 352
563 Environmental Chemistry Laboratory.
3 F

Anays s of water domestic and industr'a
wastes aboratory procedures for po uton
svauaton and the contro of water and waste
treatment processes Lecture, ab Prerequ
ste, CEE 361 or 362

564 Industrial Hygiene. (3) N

Survey methods and ega and phys o og cal
aspects of occupationa hea th hazards Meth
ods of measurement and ana ys s and phys ¢
of ca act ons of such contaminants as tox ¢
gases, mnera dusts, metas and ther gom
pounds and ndustra so vents

573 Traffic Engineering. 3 F

Dr ver, veh c e, and roadway character st ¢s
‘aws and ord nances, traff c contro dev ces
traff ¢ eng neering stud es and Transportat on
System Management measures Prerequ ste.
CEE 372

574 Highway Capacity. 3) S

H ghway capac ty for al functena c asses of
hghways Traffc sgna zaton, ncudng trattc
stud es, warrants cyce length tmng phas
ing, and coordinaton Prerequ ste' CEE 372

575 Traffic Flow Theory and Safety
Analysis. 3)F

Traff ¢ f ow theory, d stnbut ons que ng de ay
mode s, and car fo low ng H ghway safety
accident records systems acc dent analys s,
dentsfy ng prob em locat ons and acc dent
countermeasures Prerequ ste: CEE 573 or
574,

576 Airport Engineering. (3 S

P ann ng and design of a rport fac tes Effect
of a rcraft charactenst cs, ar traff ¢ contro
procedures and a reraft demand for runway
and passenger hand ng fac ites, on sie se
act on, runway conf guraton and termna
desgn Prereq ste: CEE 372

5§77 Urban Transportation Planning. 3) 5
App cataon of and use parameters traff ¢ gen
erat on theory, traft ¢ d strbut on and ass gn
ment mode s trtanstanayss and econgm ¢
factors to the so ut'en of the urban transporta
ton probem Prerequste CEE 372



578 Highway Engineering, Planming, and
Economics. (3 N

H ghway transportation nc ug ng des gn op
eration pannng envronmenta mpact eco
nom'c feasib ty, and fnanc ng Hghways as
aregona system Prerequste CEE 372

Students enrol ed in CEE 580 590 592 539,
792 and 799 are requ red to attend graduale
student sem nars at the tmes shown n the
Schedule of C asses Each semester avery
graduale studen! enro ed for more than e ght
semaster hours s to envoll for at least one
semaster hour of CEE 582, 598, 792 or 799
Each cvieng neerng graduate student ho d
ng an appointment as a teach ng or research
assistant or assoc ate 13 to enro  for one se
modter hour of CEE 580" such cred't does not
apply toward graduaton.

Omnibus Courses: See page 40 for omn bus
courses that may be offered.

Computer Science
and Engineering

Ben M. Huey
Interim Chair
(ECG 252) 602 965-3190

PROFESSORS
ASHCROFT BARNHILL,
BLACKLEDGE, FINDLER, LEWIS,
NIELSON, J. URBAN, WOODF LL

ASSOCIATE PROFESSORS
COLLOFELLO, DASGUPTA FALTZ,
FARIN, FAUSTINI, FOLEY
GOLSHAN HUEY, LINDQU ST,
MILLER, O GRADY,
PHEANIS, ROCKWOOD

ASSISTANT PROFESSORS
CALLISS, DIETRICH,
ELGOT DRAPK N SEN S. URBAN

INSTRUCTOR
HOUSTON

PROFESSOR EMERITUS
ROBBINS

Computers have a significant impact
on our daily lives, and this impact 1s
likely to be even greater 1n the future as
computer professionals continue to de-
velop more powerful, smaller, faster,
and less expensive computing systems.
Computer science and computer engl-
neering deal with the study, design, de
velopment, construction, and applica
tion of modern computing machinery.
Other important topics include comput-
ing techmques and appropriate lan
guages for general information process
ing, for scientific computation, for the
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recognition, storage, retrieval, and
processing of data of all kinds, and for
the automatic control and stmulation of
Processes.

The curricula offered by the Depart
ment of Computer Science and Engl
neering prepare the student to be a par
trerpant in this rapidly changing area of
technology by presenting in depth
treatments of the fundamentals of com-
puter science and computer engineer
ing. The department offers two under-
graduate degrees: a B.S. m Computer
Science and a B 8.E. in Computer Sys
tems Engineering.

DEGREE REQUIREMENTS

Minimum Scholastic Requirements.
In add:tion to the requirement for a
curnuiative GPA of 2.00 or higher, all
compuier sctence and computer engi-
neering students must obtain a mini
mum grade of “C" m all CSE courses
used for degree credit.

Computer Science—B.S.

The Department of Computer Sci
ence and Engineering offers a B.S. de
gree that prepares the student for a ca-
reer in computer science. A student
pursuing a B.S. degree must complete
an Engtish proficiency requirement, the
general studies requirements described
below, the computer science core
courses, a senior level breadth require-
ment in the major, and a set of techni
cal electives.

Semesier

English Proficiency H urs
ENG 101,102 First Year

Composition . ... ... 6

or ENG 105

Advanced First-Year

Composition {3}
General Studies

Humanities and Fine Arts and

Social and Behavioral Scien es*

{18 semester hours mimimmm
These courses must include at least one
upper drvision course, at least two
courses from the same department, and
courses from at least two depariments

Humanities and fine arts ... . ..6-12
Social and behavioral sciences . 12-6
Lueracy and Crincal Inguir,
ECE 400 Engineenng
Communicanions. . ... ... 3
One L1 course™ . ovves vovinenne R
Numeracy
ECE 383 Probabil ty and Stanstics
for Eng neers .......... 2
or STP 326 Intermediate
Probabitity 3)

MAT 270 Calculus with Analytic
Geometry 1 . - )
or MAT 290 Ca.lculus l (5

Natural Science

PHY 121 Unversity Physics I:
Mechames ..ol Lul 0 3
PHY 122 Umversity Physics
Laboratory 1 .. IR |
PHY 131 University Physms Il
Electricity and Magnetism , .. 3
PHY 132 Umversity Physics

Laboratory IT. ... ... .. 1
Any physics courses requiring

PHY 131 as a prerequisite

or any laboratory scrence

satisfying the S§1 or §2

general studies require

ments (except

PHY 101, 105, 111, 112)....... 5]

Total general studies ... .. ... .. 44

NOTE: Six semester hours taken in two of
the three awareness areas* are re
quired in the final list of courses in
the student's graduation program
of study These can be included in
the humanities and fine arts social
and behavioral sciences course s¢
lections.

*See pages 45-65 for the requirements and
the approved list.

Semester
Hours

Computer Science Core
CSE 100 Inroduction to Computer
Science I . R
Introducnon © Computer
Science II. vt e 3
Digital Design Funda
mentals ... . 3
Applacauon Languages Pro
grammung Laboratory ... ... 1 2
Functional Languages Pro
gramming Laboratory ......2 1
Assembly Language Pro
gramming (Motorola) . . ... .3
or CSE 226 Assembly
Language Programming
(intel) (3)
Data Structures i3
Systemn Design with M1cro
processors (Motorola)  .....3
or CSE 326 System Design
with Microprocessors

Intel) 3

Computer Orgamzation

and Architecture .. ..3
Structure of Programrmng
Languages ........ .
Introduction to Theorellcal
Computer Sc ence.un, . .- 3
Discrete Mathematical
Structures ... ... e o3
Calculus w th Analync
Geometry IT . 4
or MAT 291 Calcu[us 1L (5)

CSE 101
CSE 120
CSE 20t
CSE 202

CSE 225

CSE
CsSE

310
115

CSE 330

CSE 340

C3E 355

MAT 243

MAT 271
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MAT 272 Calculus with Analytic
Geometry IIT .. . 4
or MAT 291 Calculus I (5)

MAT 342 Linear Algebra

Total computer science Core .. -
Computer science breadth requnremcnt .18
Each student must complete 18
hours of CSE 400 level courses.
Techmcal elecuves ... o 0 9
Each student must complele nine
hours of courses chosen from the
computer science technical elective
list and approved by the student’s
advisor.
Unrestricted electives . . e o W 1

Total degree requirements - 128

Computer Science Program of Study
Typical Four-Year Sequence

Freshman Year

Semester

First Semester Hours

CSE 100 Introduction to Computer
Science I .. . R
ENG 101 First-Year Composmon .3

MAT 270 Calcuius with Analyuc
Geomesry I .. R

General studies elective (HU or SB)* |

Laboratory science (S1)* . I |

Total .
Second Semester
CSE 101 Introduction to Computer
Science II . . L3
CSE 120 Digital Design Funda
mentals . . w3
ENG 102 First Year Cﬂmposmon e 3
MAT 271 Caleulus with Analyuc
Geometry I ..ooeveees e o 4
Laboratory science (82)* ... coviinciins e 3
Total . . v . oo . 16

Sophomore Year
First Semester

CSE 201 Application Languages
Programmng Laboratory ......1
CSE 202 Functhonal Languages
Programming Lazboratory ......1
MAT 243 Discrete Mathematcal
Structures .. 3
MAT 272 Calculus wnh Analyuc
Geometry OI . R 1
PHY 121 Unversity Physics I:
Mechanics ..o s crvvens 0 03
PHY 122 University Physics
Laboratory I .. R |
Gengral studies elective (HU or SB)* .. 3
Total ... . e o e e e 1
Second Semester
CSE 225 Assembly Language Pro
gramming (Motorola) ....... w.. 3
CSE 1310 Data Structures . .3
PHY 131 University Physu:s Il Elec
tricity and Magnetism ... ..... .. 3
PHY 132 University Physics
Laboratory IT... . . 1

General studies elective {(HU or $B)* ........3
Literacy and cntical inquiry elective* .......3
TOtAl cooieees e e e e 4y v E

Junior Year
First Semester
CSE 201 Applcanon Languages Pro-
grammung Laboratory . ... ..
System Design with
Microprocessors
{Motorola) ... tee e e 3
Structure of Program
ming Languages .. ........
MAT 342 Linear Algebra...
General studies elective (HU or SB)*
Unrestneted elective .

—

CSE 325

CSE 340

G\Iwwum

Total .. e ereeea

Second Semester

CSE 330 Computer Organization
and Architecture .. ...

CSE 355 Introduction to Theorencal
Computer Science ...... ........3

ECE 38% Probabilty and Stanstics
for Engineers .. -

General studies elective (I-[U or SB)*

Techmcal elective .

Unrestncted elective crterene erereee + erenesnnenanene

w

—_ E':
GleuN

TOtAl coireies ereeeeiee e+ e evrees

Senior Year

First Semester
ECE 400 Engineennng Communi-

[+:1512) 2 - |
400 level CSE computer science

breadth electives .,
Technical elective .. .. ........ ...
Unrestricted elective ,

Total ..o e s e e s s 1B
Second Semester
General studies elective (HU or SBY*. .3
400 level CSE computer science

breadth electives .......cooveees oo
Techmeal elective .. .
Unrestricted elective ...... . coee. . .

-0

Total s e sreenes = e 1B

* See pages 45-65 for the Tequirements and
the approved hst

Computer Systems
Engineering—B.S.E.

The Department of Computer Sci
ence and Engineening offers a B.S.E.
degree that prepares the student for a
carcer in computer systems engineer
ing. This degree program provides
training in both engineering and com
puter science. The degree requirements
for the School of Engineering show the
requirements for English proficiency
and general studies for the B.S.E. de
gree. The following list specifies the
remaining requirements for the B.S.E.
degree.

Seprester
Engineering Core Hours
CHM 114 General Chemistry for
Engineers . ... .o v i d
or CHM 116
CSE 225 Assembly Language Program»
ming (Motorola) .. .3
or CSE 226 Assemb]y
Language

Programmung (Intel) (3)

ECE 105 Introduction to Languages

of Engineering ... ..c.c e, 3
ECE 210 Engineering Mechamcsl

Statics ... . e .3
ECE 301 Elccr.nca.l Networks I R
ECE 312 Engneering Mechamcs II.

Dynamics ... - 3
ECE 333 Electrical lnstrumemalwn w3
ECE 340 Thermodynamics.. .. .....3
ECE 352 Properties of Electronc

Matenals .. w3
ECE 383 Probability and Slausucs

for Engineers .. s e 2
MAT 274 Elementary leferennal

Equations . . .cccee e 3
MAT 291 CaleulusII .......... w5

ot MAT 271 (4) and 272 (4)
MAT 342 Linear Algebra ... R |
PHY 361 Imroductory Modem

Physics® ... s e . 3
Total oo e s s e 45
* Basic science elective,

Semester

Computer Science Core Houers
CSE 120 Dngual Design

Fundamentals ........... coce oo .3
CSE 200 Concepts of Computer

Science. . . ... .4
CSE 201 Apphcanon Languages Pfo-

gramming Laboratory ... 1
CSE 202 Functional Languages Pro-
grammung Laboratory .. .1
CSE 310 Data Structures .. PR
CSE 325 System Design wnh MlCl’O
processors (Motorola) ............ 3
or CSE 326 System Design
with Microprocessors
(Intel) (3)
CSE 330 Computer Organization
and Architecture .. w3
CSE 340 Structure of Programmmg
Languages ... 3
CS8E 355 Introduction to Theorettcal
Computer Science ........ .. ... 3
CSE 421 Microprocessor System
Design ... reremarererenngenes
CSE 422 Mlcroprocessor System
Design II . R
CSE 423 M.lcrocomputer System
Hardware ..ot v o3
MAT 243 Discrete Mathemaucal
Structures , . 3
Area of emphasis (technical elecnves)
Total oo+ e 4 e 31

The student selects technical elec
tives from an approved list with ap-
proval of an advisor.



Computer Systems Engineering
Program of Study
Typical Four-Year Sequence

Freshman Year
Seme te

First Semester H urs

CHM 114 General Chenusiny for

Engineers ... . . 4
ECE 105 lntroductlon to Language:

of Engineering ..
ENG 10t First Year Compocmnn ........ 3
MAT 290 Caleulus I. s e D
General studies elective HU or SB 3
Total ... 18
Second Semester
CSE 120 Dugital Design Funda

mentals ORI |
CSE 200 Concepts of Computer

Science .. ...... et
ECE 106 Introduction 10 Compu(er

Aided Engineering . 3
ENG 102 First Year Composumn 21
MAT 291 CalculusII .. .5
Total coovvvee + vrres © e e e 1B

Sephomore Year
First Semester

CSE 201 Application Languages Pro
grammung Eaboratory e
CSE 225 Assembly Language Pro
gramm ng (Motorola) ... ... .3
ECN 111 Macroeconomic Principles . 3
MAT 243 Discrete Mathematical
Structures 3
MAT 274 Elementary Differential
Equanons . RO
PHY 121 University Phwcs l
Mechanics .. ... . ... 3
PHY 122 Umversity Physics
Laboratory I...... . sl
Total. ... v v oo R )

Second Semester

CSE 202 Funcuonal Languages Pro
grammung Laboratory el
CSE 310 Dara Structures L3
CSE 325 System Design with M:cro
processors Motorola ...
ECE 210 Engineening Mechanics I
Statrcs . L3
PHY 131 Umversity Phyqlcs II Elec
ricity and Magnetism L3
PHY 132 Umversity Physics
Laboratory I ....... 1
Luteracy and critical nquiry electne! © .3
Total ....... .. .. VIR )

Junior Year
First Semester

CSE 330 Computer Orgamzation

and Archuecture .. . L3
CSE 340 Structure of Program

ming Languages I |
ECE 312 Engineering Mechanics lI

Dynamics, ... .3
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ECE 383 Probabiluy and Statistics

for Engineers . . Lonnl2
PHY 361 roductory Modem

Physics . . a2 3
General studies elect ve (HU or SB) .3
Total . ..o e et v« er e+ ceneerenens 17

Second Semester
CSE 335 Introduction to Theoretical

Compuier SCIENCe ... v 3
CSE 421 Microprocessor System

Design .. R
ECE 1301 Electrical Nelworks I .4
MAT 342 Linear Algebra R
Genera studies elective HU or SB)I 3
Total JR R TOTRUPRT I

Senior Year

First Semester
CSE 422 Microprocessor System

Design II .. cremnen reveree o 4
ECE 333 Electrical Instrumentatlon 3
ECE 340 Thermodynamics 3
ECE 400 Engineering Communi

cations e e e e 0 3
Techn cal € eCtive .. vveeee v ceceve ev v v e e 4
Total eees crvees v 17
Second Semester
CSE 423 Mucrocomputer System

Hardware . 3
ECE 1352 Properties of Electronic

Materials ...... .. I |
General studigs elective {HU or SB)’ 3
Techmcal electives ... c e cvvrieenne v o 2
Total.......... 18

See pages 45-65 for the requirements and
the approved list

- See page 240 for special requirements and
selection of an L1 elective

COMPUTER SCIENCE
AND ENGINEERING

CSE 100 Introduction to Computer Science
L{3)F S SS

Concepis of prob em so v ng agorthm de

s gn, structured programm ng fundamenta

a gonthms and techn gues and computer sys
terns concepts Prerequis te: MAT 118,

101 Introduction to Computer Sclence Il

3 F 8§85
Advanced programm ng techn ques, fi e proc
ass ng, mplementat on of arrays stacks
queues nked sis and b nary search trees
arge program deve opment; team program
mng Prerequste CSE 100. General studies
N3

120 Digital Design Fundamentals. (3} F S
S8

Number systems convers on methods, b nary
and comp ement arthmet ¢ boolean and

sw tch ng a gebra, crcut mn mzaton ROMs
PLAS, f pf ops, synchronous sequenta cr

¢ 1s andreg ster transfer des gn Lecture

ab Cross | sted as EEE 120 Prereguiste
CSE 100 or ECE 105

180 Computer Literaey. {3 F § SS

ntraduct on to gerera prob em so v ng ap
proachas using wde y ava ab e software tools
such as database packages, word processors,
spreadshests and repont generators Nonma
jors eny General stud es. N3

181 Applled Problem Solving with BASIC.
3)F 8 88
ntroduct on to systemat ¢ def nt on of prob
lems, so ut'on formu aton and methed valida
tonn Computer so ut on us ng BASIC requ red
for projects Lecture, ab Nonmaorsony.
Prerequ ste MAT 117 General studies N3

183 Applied Problem Solving with
FORTRAN. (3 F

A human or ented systems approach 1o prob
emdefniton formu aton and sofut on us ng
FORTRAN Computer so uton requ red for
projects Nonmajors ony Prerequ ste MAT
118 General studies N3

200 Concepts of Computer Sclence. (4 A
Acce erated coverage of fundamenta con
cepts of computer science us ng Pasca for
students w th a strong background in at east
ona other hgh evel programm ng anguage.
Prerequ ste ECE 105 or equvaent General
studies N3

201 Application Languages Programming
Laboratory. (1 F 5 S5

Each medu e niroduces a programm ng fan
guage such as C FORTRAN, PU1, or CO
BOL Inc udes programm ng exerc ses. May
be repeated for d fierent languages. Prerequ’
sie, CSE 101 or 200

202 Functional Languages Prcgramming
Laboratory. 1 F, 5 55

Each modu e ntroduces a programm ng jan
guage such as APL LISP or PROLOG n
¢ udes programm ng exercises May be re
peated for d fferent anguages Prerequ site:
CSE 101 or 200

225 Assembly Language Pregramming
{Motorola). 3 F,5 S5
Assemb y anguage programm ng reg ster
eva computer organ zation data structure
and addressing modes assembilers, and ink-
ers Motoro a based ass ghments Cross
sted as EEE 225 Prerequste CSE/EEE
120, Genera studies, N3.

226 Assembly Language Programming
{Intel}. 3 F, 8,58

Assemb y language programm ng, req ster
avel computer organ zat on, data structure
and address ng medes assembers and nk
ers Intel based ass gnments. Cross sted as
EEE 226 Prerequste CSE/EEE 120 Gen
gra studies N3

310 Data Structures. 3)F, 3, S5

Data representat on, advanced treatment of
arrays stacks queues, sts dynam c storage
a ocaton n ary trees stngs graphs, AVL
trees and data abstract on. Prerequisites:
CSE 101 or 200 MAT 243

325 System Design with Microprocessors
(Motorola). 3)F S SS

CPU Memory management/pariphera device
nterfaces and programm ng. M crocentro lers,
standard system buses, seria and paralef O,
d rect memory access devices and commun
catons Lecture, ab. Cross sted as EEE
325. Prerequ s te CSE/EEE 225.
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326 System Design with Microprocessors
(Intel). 3 F S S8

CPU memory management/per phera dev ce
nterfaces and programm ng M crocontrod ers
standard system buses sera andparale O
d rect memory access dev ces communca
tons. Lecture ab Cross sted as EEE 326
Prerequste CSE EEE 226.

330 Computer Organization and Archi-
tecture. 3 F S 58

Instruct on set des gn m crocontre, ppe nng
memory med a organ zat on, and manage
ment networks and commun catons Pre
requ s te* CSE/EEE 325 or CSE/EEE 326.

340 Structure of Programming Languages.
3FS

Forma spec f cat ens for lJanguage syntax and
dynam c runt me env ronments, and an ntro
ductonto anguage trans aton Prerequ s tes
CSE 201 or 202,225 or226 310

355 Introduction to Theoretical Computer
Sclence. (3 F 8

ntroduct on to forma  anguage theory and
automata, Tur ng mach nes, dec dab ty unde
cdab 1ty recursve functon theory and ntro
duct on to comp ex ty theory Prerequste
CSE 310

383 Applied FORTRAN Programming. 3 F
S

Advanced FORTRAN nc ud ng character
hand ng mach ne dependency sorting and
mergng pottng tapes dsks, t me sharng
termnas, and brary programs Lecture, ab
Nonmajors ony Prerequste CSE 183

408 Introduction to Scene Analysis. 3 A
mage ana ys s and format'on, ow ave proc
ess ng object segmentat on texiure anayss
steren v s on, and moton hgher evel nter
pretat on act ve sens ng Prerequ site CSE
310 or nstructer approva .

410 Infarmation Processing. 3 A

Pr mary and secondary f le access organ za-
tons Mut atirbute ndexng F e processng
Introduct on to database management and
decument retreva Prerequste GSE 310.

412 Database Management. (3 S

Introduct on to DBMS concepts Data mode s
and anguages Reatona database theory
Database secur ty ntegrty and concurrency
Prerequ s te’ CSE 310.

420 Computer Architecture |, (3} F
Computer arch tecture Performance versus
cost trade offs nstructon set desgn. Basc
processor mp ementat on and p pel nng. Pre
requisite CSE 330

421 Microprocessar System Design 1. (4 F
5

Assemby anguage programmng and ogca
hardware des gn of systems usng 8 bt mcro
processors and m crocentro ers Fundamentai
concepts of d gta system desgn Lecture,
lab Prerequ ste GSE/EEE 225 or 226. Core
qu s te' CSE/EEE 325 or 326

422 Microprocessor System Design II. (4}
FS

Des gn of m crocomputer systems us ng ¢on
temperary ieg ¢ and m crocomputer system
compoenents Requ res assemb y language
programm ng. Prerequisite. CSE 421

423 Microcomputer System Hardware. (3 S
Infarmat on and techn ques presented n CSE
422 are used to deve op the hardware des'gn
of a mut processor mu t programm ng, m cro
processor based system. Prerequste CSE
422

428 Computer-Aided Processes. 3 A
Hardware and software cons derat ons for
computer zed marufactur ng systems Spe
c fe cencentrat on on autemat ¢ nspection
numerca contro, robotcs and ntegrated
manufactur ng systems Prerequste CSE
330.

430 Elementary Concepts of Operating
Systems. 3 F S

Des gn and mp ementat on of superv sory
system components. nput/output methods,
process management, mult programm ng and
mu t process ng systems storage manage
ment and f e systems Prerequ stes. CSE
330, 340

438 Systems Programming. 3 A

Des gn and mp ementat on of systems pro
grams ncudngtextedtors, f e ut es
mantors, assemb ers reocatng nkng oad
ers O handlers, schedu ers etc Preregui
s te. CSE 421 or nstructor approva

440 Compiler Construction). 3 F
ntroduction to programm ng anguage m
pementaton mplementat on strateg s such
as compsaten nterprataton and trans at on.
Major comp at an phases such as exica
anayss semantc analyss opt mzatien and
code ganeraton Prerequ sHe: CSE 340

450 Analysis of Algorithms. (3 F

Des gn and ana ys s of computer a gor thms
usng anaytca and emp nca methods; com
p ex ty measures, des gn methodolog es and
survey of mportant algorithms. Prerequis te.
CSE 310.

451 Switching Theory. (3 N

Comb natona log ¢ funct ona decomposton
NAND NOR c¢rcutanayss and synthes s,
ogc arrays teratve networks faut diagno

S §, sequenta crcutrepreseniaien and
memory dav ces Prerequste CSE 325 or
326.

457 Theory of Formal Languages. (3 A
Theory of grammar, methods of syntactic
ana ys s and spec f cat on, types of art ficial
anguages, re at onsh p between forma an
guages, and automata Cross sted as MAT
401. Prerequste CSE 355

459 Logic for Computing Scientists I. (3 F
Propostona og ¢, syntax and semant cs,
proof thecry vs mode theory soundness
cons stency and comp eteness frst order
ogc ogea theones automated thecrem
prav ng, ground reso ulicn pattern match ng
un ficat on and reso uton, D jkstras ogc
proof obf gat ons, and program prov ng Pre
requ s te CSE 355.

460 Software Project Management and De-
velopment . (3 F, S

Software fe cycle anayss programm ng
teams, project documentat on and m estonas;
requ rements and specif catons des gn, test
ng and ma'ntenance oo s and techniques.
Prarequ s te sen or stand ng.

470 Computer Graphics. (3 F, S

D spay devces data structures transforma
tons nteractve graphcs 3 d mens ona
graph cs and hdden ne probem Prerequ

s tes' CSE 310, MAT 342

471 Introduction to Artificial Intelligence,
(3)F 8

State space search heur st ¢ search, games,
know edge representat on techn ques expert
systems and automated reascnng Prerequ
stes CSE 202 L SP and PROLOG), 310

472 Nonprocedural Programming Lan-
guages. 3 S

Functiona and og c programm ng us ng tan
guages ke Lucd and Proog Typica app ca
tons wou d be a Screen Editor and an Expert
System Prerequste CSE 355

474 Modetling for Computer Simulation, {3}
A

Mathematical descr pt on of genara dynamc
systems dscrete event d screte tme, and
contnucus n forms su tab e for computer
mp ementat on Prerequ sites CSE 310 ECE
383

475 Simulation Theory and Languages. (3)
A

Stat st ca background for s mu aton Mode
constructon and val at on, and the anays s
of resuts Languages that supper s mulat on
Prerequste CSE 474,

476 Introduction to Natural Language
Processing. 3) F

Princ ples of computat ona ! ngu stics formai
syntax and semantcs, as app ed to the de-

s gn of software with natural human} lan-
guage | G Prerequste CSE 310 or nstructor
approval.

477 Introduction to Computer-Aided Geo-
metric Design. (3} F §

ntroduct on to parametr ¢ curves and sur
faces, Bez er and B sp ne nterpo aton and
approx’'mat on techn ques Prerequ sies CSE
107 or 20G , 470 MAT 342

508 Digital Image Processing I. (3) F

D gta image fundamentas mage trans
forms, ‘mage enhancement and restoration
techmques mage encodng and segmenta-
tion methods Prerequ s te* EEE 303 or in
structor approval.

509 Digital Image Processing II. (3) S
Advanced analytca techniques app ed %0
dgta mage processng computer v son, and
app catons, nclud ng robot cs Prerequ s te*
CSE 508

512 Distributed Databases. (3) F
Fragmentatron des gn. Query opt m zaton

D stnibuted joins Concurreney contro D stnb-
uted dead ock detecton Prerequ stes CSE
410, 412.

513 Databage Machines. 3 N

Nonnumer ¢ process ng Von Neumann bott e
necks Para e and assoc ative processers
Database mach nes survey theory software,
and performance Advanced iop ¢s ndata
base architectures Prerequis tes CSE 330,
410 or 412}

515 Information Storage and Retrieval. (3)
N

Concepts of nformat on storage and retneva
such as theory app cat ons, and case stud
es Prerequsite CSE 410.

516 Digital Testing and Reliabllity. {3) A
Fau t model ng, test generaton, andsmua
tion for combinat ora and sequenta c reuits
memory testng self check ng log ¢ faut to
orant ogc, and re ab ity anayss Prerequ -
s tes: CSE 330 (or 423}, 355 or 451)

517 Digital Design Automation. (3} N

Typ cal computer aided des gn system. Simu
aton techn ques test generaton m cropro
grammed contro des gn a ds, and specifca
tonsheetanayss App catons Prarequiste
CSE 520 or 524



518 Hardware Design Languages. (3) N
Intreduction to hardware design languages
{HDL's). HDL description of integrated circuit
components and systerns. HDL description of
computer organizations. Prerequisite: CSE
330

520 Computer Architecture ll, (3) 5
Computer architecture description languages,
cormputer arithmetic, memory-hierarchy de-
sign, parallel and multi-processors. Prerequi-
sites: CSE 420, 430.

521 Microprocessor Applications. (4) S
Microprocassor techrology and ils application
to the design of practical digital systems.
Hardware, assembly language programming,
and interfacing of microprocessor-based sys-
tems. Lecture, lab. Prerequisite: CSE 421,
522 Microprogramming. {3) A

Theory, practice, and application of micropro-
gramming. Prerequisite: CSE 330.

523 Microcomputer Systems Software. (3)
F

Daveloping systern software for a multiproces-
sor, multiprogramming, microprocessor-based
system using information and technigques pre-
sented in CSE 421, 422. Prerequisite: CSE
422.

524 Multiprogramming Architectures. (3} N
Main-line computer architectures; multipro-
gramming, timesharing, multiprocessing, hard-
ware/software trade-offs, memory hierarchias,
input/output structures, and communications.
Prerequisite: CSE 330 or 423.

526 Parallel Processing. (3) N

Real and apparent concurrency. Hardware
organization of multiprocassors, multiple com-
puter systems, scientific attached processors,
and other parallel systems. Prerequisite: CSE
330 or 423.

527 High-Level-Language Machines. (3) N
Advantages and disadvantages of high-level-
language machines. Languages suitability.
Microprogramming and interpretive execution.
1/0 operations. Examples. Prerequisite: CSE
520 or 524.

529 RISC Design Methodelogy. (3) N
Optimal computer architecture design methed-
ology based on the symbiotic relationship of
hardware and software disciplines. Prerequi-
site: CSE 330 or 423.

530 Operating System Case Study. (3) F
Study of the design and implementation of a
timeshared multiprogramming operating sys-
temn, with emphasis on the UNIX operating
system. Prerequisites: CSE 430; knowledge of
C language.

531 Distributed and Multiprocessor Operat-
ing Systems. (3} N

interprocess communications, concurrency
control, file system, language constructs,
architecture, and network considerations in
distribtited operating and muliprocessor sys-
tems. Case studies, Prerequisite: CSE 530 or
instructor approval.

532 Security in Computing Systems. (3) A
In-depth development of the concepts of com-
puter security; impact on computer hardware
and software and on the user. Prerequisite:
CSE 430.

534 Computer Networks. (3) N

Computer network protocols, hardware ale-
ments, and software algorithms. Error han-
dling. routing, fiow control, host-to-host com-
munication, and local area networks. Pre-
requisite: CSE 325 or 326.
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535 Performance Evaluation. (3} S

Topics in computer system measurement and
evaluation, including hardware/software moni-
tors, workload characterization, program be-
havior, adaptive scheduling, simulation mod-
els, and measurement interpretation. Pre-
requisite: CSE 430.

536 Theory of Operating Systems, (3} S
Formal methods of control of concurrent proc-
esses, process scheduling, memory, and aux-
iliary storage management. Network operating
systems. Operating system design. Prerequi-
site: CSE 430,

540 Compiler Construction 1. (3) S

Formal parsing strategies, optimization tech-
niques, code generation, extensibility and
transportability considerations, and recent
developments. Prerequisite: CSE 440,

545 Programming Language Deasign, (3) N
Language canstructs, extensibility and ab-
stractions, and runtime support. Language
design process. Prerequisite: CSE 44G.

550 Combinatorial Algorithms and intracta-
bility. {3) N

Combinatorial algorithms, nondeterministic
algorithms, classes P and NP, NP-hard and
NP-complete problems, and intractability. De-
sign techniques for fast combinatarial algo-
rithms. Prerequisite: CSE 450.

554 Advanced Switching Theory. (3) S
Lattices, Boolean algebras, post algebras,
Boolean differential caiculus, multivaiued
logic, fuzzy logic, and finite state machines.
Prerequisite: CSE 451.

555 Automata Theory. (3) N

Finite state machines, pushdown automata,
linear bounded automata, Turing machines,
register machines, rams, and rasps; relation-
ships to computability and formal languages.
Prerequisite: CSE 355.

556 Expert Systems. (3) 5

Knowledge acquisition and representation,
rule-based systems, frame-based systems,
validation of knowledge bases, inexact rea-
soning, and expert database systems. Pre-
requisite: CSE 471,

560 Software Project Management and De-
velopment ll. (3)F. S

Software project management, cost estima-
tiory, configuration management, and quality
assurance. Advanced software engineering
life cycle topics. Prarequisite: CSE 460.

563 Software Requirements and Speciti-
catlon. {3) F

Examination of the definitional stage of soft-
ware development; analysis of specification
representations and techniques emphasizing
important application issues. Prerequisite:
CSE 480.

564 Software Design. (3) S

Examination of software design issues and
techniques. Includes a survey of design repre-
sentations and a comparison of design meth-
ods. Prerequisite: CSE 460.

565 Software Validation. (3} F

Software reliability models and measures,
program testing theory, fault tolerant software,
program verification. reliable softwara design
and development, and regression testing. Pre-
requisite: CSE 460,

566 Software Maintenance. (3) S

Survey of software maintenance problems,
tools, metrics, and managemant approachas.
Implications of software maintenance on soft-
ware development. Prerequisite: CSE 460.

570 Advanced Computer Graphics |. (3) F
Hidden surface algorithms, lighting models,
and shading techniques. User interface de-
sign. Animation techniques. Fractals and sto-
chastic models. Raster algarithms. Prerequi-
site: CSE 470.

571 Antificial Intelligence. (3} S

Definitions of intelfigence, computer problem
solving, game playing, pattern recognition,
thearem proving, and semantic information
processing; evelutionary systems; heuristic
pregramming. Prerequisite: CSE 471.

572 Pattern Recognition. (3} N

Pattarn classification by distance functions
and likalihood functions, deterministic and
statistical approaches fe trainable pattern
classifiers, and syntactic pattern recognition.
Prerequisite: ECE 383 or STP 326,

573 Advanced Computer Graphies II. (3) 8
Modeiling of natural phenomena: terrain,
clouds, fire, water, and trees. Particle sys-
tems, detosmation of solids, antialiasing, and
volume visuzlization. Lecture, lab. Prerequi-
site: CSE 470.

576 Topics in Natural Language Process-
Ing. (3} S

Comparative parsing strategies, scoping and
reterance problerns, non-first-order logical
samantic representations, and discourse
structure. Prerequisite: CSE 476 or instructor
approval.

577 Advanced Computer-Alded Geometric
Design ). (3} F

General iMerpolation: review of curva interpo-
lation and approximation; spline curves; visual
smoathnaess of curves: parameterization of
curves; introduction to surface interpolation
and approximation. Prerequisites: CSE 470
and 477 or instructor approvai.

578 Advanced Computer-Aided Geometric
Design II. (3} S

Coons patches and Bezier patches; triangular
patches; arbitrarily located data methods; ge-
ometry processing of surfaces; higher dimen-
sional surfaces. Prerequisites: CSE 470 and
477 orinstructor approval.

Omnibus Courses: See page 40 for omnibus
courses that may be offered.
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The professional activities of electn
cal engineers directly affect the lives of
most of the world's population every
day. They are responsible for the de-
sign and development of radio and tele
vision transmitters and receivers, tele
phone networks and switching systems,
computer systems. and electric power
generation and distribution. Within the
broad scope of these systems, the elec
trical engineer is concerned with a chal-
lenging and diverse array of design and
development problems.

Electrical engineers design mnus
cule semiconductor integrated circuits
that contain many thousands of elemen
tary devices. They design systems for
automatically controlling mechanical
devices and a variety of processes.
They are responsible for the design of
satellite communication links as well as
patient monitormg systems for hospi
tals The development of the micropro
cessor has expanded the opportunities
for electrical engineers to imprave the
design of famikiar products since these
devices are now incorporated in auto-
mobiles, consumer and office products,

entertainment systems, and a vast vari-
ety of test and measurement instru
ments and machine tools.

Students who earn a B.S E. degree
majoning in Electrical Engineening will
be involved in a variety of electrical
and electronic problems in the course
of their careers. To ensure the neces
sary breadth of knowledge, the Electri
cal Engineenng curriculum includes
basic {core) engineering courses and
courses in networks and electronic cir
cuits, electromagnetic fields and waves,
microprocessors, communication and
control systems, solid state electronics,
electrical power systems, and other spe-
clalty courses

ELECTRICAL ENGINEERING—
B.S.E.

The curriculum in Electrical Engi
neering builds upon the base provided
by the engineering core. Beyond the
engineering core, the curriculum in
cludes a number of required electrical
engineering and technical elective
courses. Approved technical elective
courses serve to provide students with
an opportunity erther to broaden their
background 1n electrical engineering or
to study, in greater depth, technical
subjects in which they have special in
terests. Successful completion of the
curriculum leaves the student prepared
to embark on a career in electrical engi-
neening or to pursue advanced educa
tion in graduate school.

DEGREE REQUIREMENTS

Electrical Engineering Core
Students in Electrical Engineering
fulfill the requirements of the engineer-

ing core by taking ECE 334 and 352
and EEE 225 or 226. No credit is given
for ECE 333. Students may replace
ECE 210 and 312 with PHY 321 and
322. Only ECE 313 may be deleted.
The mathematics and basic science
electives are met by taking the follow-
ing courses:
Semester
Hours
Linear Algebra SR |
Advanced Mathematics for
Engineers and Scientisis I ... 3
Introductery Modem
Phys €8 .. v viv v v 0 ves ans =0 3
In addition, the following courses are
required to fulfill the electrical engi-
neering core:

MAT 1342
MAT 362

PHY 361

Semester
Hours
EEE 120 Digital Design Funda
mentals ... 3
EEE 302 Electncal Networks I . ........ 3
EEE 303 Signals and Systems ... ... 3
EEE 325 System Design with Micro
processors (Motorola) . .........3
or EEE 326 System Design
with Microprocessors
(Intel) (3)
EEE 340 Electromagnetic
Engmmeenng I ... ........ .3
EEE 341 Electromagnetic
Engimeenng I ....ooo .. .4
EEE 360 Energy Conversion
and Transport ... .. e 4
EEE 396 Professional Semmar .............0
EEE 490 Senior Design Laboratory .....3
Total .. ......... e e et .26

Technical Electives in Electrical
Engineering

The program in Electrical Engineer-
ing requires a total of 23 hours of tech
nical electives. To ensure breadth of
knowledge, students must select from
the courses indicated not less than three
of the following five areas:

Area Course
Communications EEE 455
Control EEE 480
Electromic Crrcuits EEE 405
or 425
or 433
Power Systems EEE 470
or 471
or 473
Solid State Electronics EEE 436

Of the remaining technical electives,
at least half must be electrical engineer
ing (EEE) 400-level courses. With ap
proval of the faculty advisor, computer
science (CSE) 400 level courses may
be used as an alternative 1o meet this
requirement.

With faculty advisor approval, quah
fied students may choose technical
electives from other courses in engi-
neering, mathematics, and the sciences
at or above the 300 level, including
graduate courses. Students must have a
GPA of not less than 3.00 and approval
of the instructor to enroll in EEE gradu-
ate level courses. In addition, up to six
semester hours of techrucal electives
may be chosen from the approved list
of courses from the Colle