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FIRST YEAR

1st Semester

Chem 115 Chemistry and Materials| (312-0-4'%)
Chem 115A Chem 115 Laboratory (0-2-0)

EG 101 Engineering Graphics (1-2-2)

Eng 111 English Composition  (3-0-3)
Math111  Calculus! (4-0-4)

Phys 111 Physics| (3-0-3)

Phys 111A  Physics|Laboratory (0-2-1)

PE-——— Physical Education (0-1-1)
FrshSem  Freshman Seminar (1-0-0)
2nd Semester

Chem 116  Chemistry and Materials Il (314-0-4%2)

Chem 116A Chem 116 Laboratory (0-2-0)

CIS 101 Computer Programming and Problem Solving  (2-1-2)
Hum 112  Culture and History I (3-0-3)

Math 112  Calculusll (4-0-4)

Phys 121 Physicsll (3-0-3)

Phys 121A  Physics Il Laboratory  (0-2-1)

PE-—-- Physical Education (0-1-1)

SECOND YEAR

1st Semester

Math 211 CalculusillA  (3-0-3)

CIS 105 Computer Programming (Pascal)  (1-1-1-)
Phys 230 Physicslil {4-0-372)

Phys230A PhysicsliiLab (0-1-1%)

Hum 231 Culture and History Il (3-0-3)

Elective {Social Science: Lower Division GUR): (3-0-3)
Elective (Science/Engineering)  (3-0-3)

2nd Semester :

Math222 Differential Equations = (4-0-4)

Mech 235  Statics (3-0-3)

CIS 114 Introduction to Computer Science ll  (3-1-3)
SS 201 Economics (3-0-3)

Elective {Science/Engineering)  (3-0-3)

THIRD YEAR

1st Semester 3

Math 333  Probability and Statistics. (3-0-3)
ME 435 Thermodynamics (3-0-3)
Elective (Science/Engineering)  (3-0-3)
Elective (Social Science: Lower Division) (3-0-3)
Elective (Free) (3-0-3)

Elective (Free) (3-0-3)

2nd'Semester

Elective {Mathematics) (3-0-3)

Elective (Hum/SS/STS) (3-0-3) or:

Eng 342 Technical Raport Writing  (3-0-3)
Elective (Science/Engineering) (3-0-3)
Elective (Contemporarydssues) (3-0-3)
Elective (Free) (3-0-3)

Elective (Free) (3-0-3)
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FOURTH YEAR

1st Semester

Elective (Project or Thesis) (3-0-3)
Elective (Science/Engineering) (3-0-3)
Elective (Science/Engineering) (3-0-3)
Elective (Li/Hist/Phil: GUR) (3-0-3)
Elective (Free) (3-0-3)

2nd Semester

Elective (Hum/SS/STS: Upper Division GUR)  (3-0-3)
Elective (Science/Engineering) (3-0-3)
Elective (Lit/Hist/Phil: GUR) (3-0-3)
Elective . (Management: GUR) (3-0-3)
Elective (Free) (3-0-3)

Electives

Social Science Lower Division General University. Requirement: Choose two
courses from SS 200, SS 210, SS 221, SS 231, or approved introductory courses
offered by Rutgers-Newark in anthropology, political science, psychology, and
sociology. One of the two courses is taken in fulfillment of General University
Requirements.

Hum/SS/STS Upper. Division General University Requirement: A humanities of
social science elective numbered 300 or higher. Acceptable course designations
include anthropology, arts, economics, English (except Eng 342), history,
humanities, literature, philosophy, political science, psychology, sociology, and
STS (science, technology’ and society).

Hum/SS/STS: Choose a second humanities or social science elective as
described above, with the following exception: Eng 342, Technical Report
Writing, is an acceptable alternative. See program curriculum for third: year,
second semester.

- Lit/Hist/Phil. General University. Requirement: Two' courses chosen from upper

division electives in literature, history, or philosophy, but it is recommendedthat
both not be from the same field. Qualified!students may take Honors Seminars
in the Humanities (Hum 491H-499H) to fulfill all or part of this requirement.
Management General University Requirement: Choose 1E 492 or Mgmt;/390. AS
333 rnay be substituted only by. those students taking' the aerospace option.
Mathematics: Any upper division course in mathematics.

Contemporary Issues: One course in contemporary issues in economics, labor
studies, management, or STS, chosen from among Econ 460, HRM 415, Mgmt
498, and STS 257.

Science/Engineering: Three courses in engineering (9 credits), in addition to
Mech 235 and ME 435; two courses in science (6 credits); and two courses
in either science or engineering (6 credits). Two of the science courses must
both be from one of the following disciplines: biology, chemistry, computer
science, or physics.

Project/Thesis: A senior project or undergraduate thesis in a student's area of
concentration. Students register for an approved senior. project or thesis course.

Free: 18 credits in any upper division: courses.
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m Accelerated Seven-Year B.S./M.D. (Medical) and

B.S./D.M.D. (Dental) Programs
New Jersey Institute of Technology and the University of Medicine

- and Dentistry of New. Jersey (UMDNJ) offer programs leading to the

Bachelor of Science degree in Engineering Science and the Doctor
of Medicine degree (M.D.) or Doctor of Dental Medicine degree
(D:MID)), following completion of a prescribed seven-year program of
study. :

Both programs require three years of full:time study at NJIT,
followed by four years of full-time study at UMDNJ. The program of
study at NJIF consists of an honors premedical/predental curriculum
in Engineering Science, culminating in'a six-credit biomedical research
project. Upon successful completion of the three-year honors
premedical/predental curriculum at NJIT, students will have a seat
waiting for them at UMDN.J. The subsequent program at UMDNJ
follows the traditional four-year medical curriculum at the New Jersey
Medical School (NJMS) or the traditional four-year dental curriculum
at the New Jersey Dental ‘School (NJDS). The B.S. in Engineering
Science will be awarded by NJIT upon successful completion of the
first year of study at UMDNJ, and the M.D. or D:M.D. degree will be
awarded three years later by UMBNJ-NJMS or UMDNJ-NJDS.

Three features distinguish these accelerated programs from com-
parable ones at other ‘institutions. First, NJIi's honors premedical/
predental curriculum s unusual in its emphasis on engineering
science, and particularly on biomedical engineering. Second, NJIFs
jocation close to UMDNJ-NJMS and UMDNJ-NJDS often enables
students to gain valuable medical- or dental-related experience during
their Undergraduate years, for example by doing research or by
serving as a student intern or hospital volunteer. Finally, students
admitted to these accelerated programs are also admitted into the
NJIT Honors Program, entitling them to special benefits which'include
an annual merit award of at least $1300, use of the Honors Center,
and guaranteed space in a campus residence hall for the duration
of their program at NJIT. 3

As members of the Honors Program, students in the B.S./M.D. and
B.S./D.M.D. programs must fulfill all requirements for Graduation with
Honors in order to be assured of admission to UMDNJ-NJMS or
UMDNJ-NJDS. In particular, they must successfully complete eight
lower division honors courses, an upper division honors humanities
seminar, and an upper division honors STSiseminar; they must attend
95 honors colloquia of their choice; and they must maintain a grade
point average no fower than 3.2 in their course work at NJIT. Students
whose career plans change during their course of study at NJIT may
withdraw from the accelerated program in medicine or dentistry atany
time without jeopardizing their status as members of the Honors
Program. ;

Students in these programs must fulfill general university require-
ments at NJIT, but they are exempt from the requirements of the basic
curriculum in the traditional Engineering Science degree program.
Candidates should be aware that the prescribed curriculum in these
accelerated programs includes some summer courses, which are not
covered by annual tuition and fees. Students who enter NJIT with
Advanced Placement credit, or earn more than the prescribed number
of credits in particular semesters, may reduce or eliminate the need

for summer course work, but under no circumstances may a student
advance to UMDN.J before completing six semesters of full-time study
at NJIT.

These special programs are available to outstanding high school
seniors who will be United States citizens or permanent residents of
the U.S. at the time of their entry into UMDNJ (students who have
already graduated from high school and completed college-level work
at other institutions are not eligible). Candidates must rank in the top
10 percent of their graduating high school class and must present
competitive scores on the Scholastic Aptitude Test (SAT). In most
cases, candidates for the accelerated medical program must have SAT
scores of 1250 or higher, recorded at a single sitting. Candidates for
both programs must sit for three Achievement Tests: Mathematics
Level 1 or iI: Chemistry or Biology; and English with Composition. They .
must also submit a 400-500 word essay on their reasons for applying
to NJIT/UMDNJ for a career in medicine or dentistry. In addition,
interviews are required with the NJIT Honors Premedical/Predental.
Committee and with the Admissions Committee at either UMDNJ-
NJMS or UMDNJ-NJDS, and final admission is contingent upon a
favorable decision by both the NJIT and the UMDNJ-NJMS or UMDNJ-
NJDS committees. 3

Admission to these accelerated programs is highly competitive, and
not every student who meets the eligibility requirements stated above
can be accommodated. Application for admission (including the re-
quired essay) must be submitted on of before January 1 of the
applicant's senior year in high school, and all required SAT and
Achievement Tests should be taken before that date. All candidates
will be notified of their status in April. -

Additional information about these programs may be obtained from
the Office of Undergraduate Admission, the Honors Program, or the -
Director of the Engineering Science Program. -

Honors Premedical/Predental Curriculum (117 credits)

FIRST YEAR
1st Semester
Chem 115 Chemistry and Materials | (3/20-412)
Chem 115A Chem 115 Laboratory (0-2-0)
CIS 101 Computer Programming and Problem Solving  (2-1-2)
Eng 111 English Composition (3-0-3) :
Math 111 Calculus| (4-0-4)
Phys 111° Physics| (3-0-3)
Phys 111A  Physics|l Laboratory (0-2-1)
PE--—- PhysicalEducation (0-1-1)
Frsh Sem Freshman Seminar  (1-0-0)
2nd Semester
Chem 116 Chemistry and Materials||l (3'2-0-4'2)
Chem 116A . Chem 116 Laboratory. (0-2-0)
SS 201 Economics (3-0-3)
‘Hum 112 Culture andHistory | (3-0-3)
Math 112  Calculusil (4-0-4)
Phys 112 Physics il (3-0-3)
Phys 112A  Physics Il Laboratory (0-2-1)
PE-——- Physical Education (0-1-1)
SUMMER!

" Bio 101 General Biology | (Rutgers-Newark) (4-0-4) -
Bio 102 General Biology Il (Rutgers-Newark) (4-0-4)
SECOND YEAR

* 1st Semester
Chem 343 Organic Chemistry | (3-0-3)

Hum 231 Culture and History Il (3-0-3)

Math 211 Calculus 1A (3-0-3)

Math 333 Probability and Statistics (3-0-3)

Elective (Social Science: Lower Division GUR) (3-0-3)
Elective (Science) (3-0-3)

2nd Semester

Chem 344 Organic Chemistry Il (4-3-5)

{Elective : (Hum/SS/STS) (3-0-3) or
Eng 342 Technical Report Writing  (3-0-3)

STS 310 Technology and Human Values (3-0-3)
Elective (Engineering) (3-0-3)
Elective (Science) (3-0-3)




THIRD YEAR

1st Semester

BME 569 Engineering Physiology (3-0-3)
Elective (Management: GUR) (3-0-3)
Hum491H-499H Humanities Honors Seminar (3-0-3)

Elective (Science) (3-0-3)
Elective (Free) (3-0-3)
2nd Semester
Elective {Honors Science, Technology & Saociety
4 Seminar) (3-0-3)

Elective (Engineering) (3-0-3)
Elective (Science) (3-0-3)
Elective (Lit/Hist/Phil: GUR) (3-0-3)
Elective (Free) (3-0-3)
SUMMERII
Biomedical Research (6 credits)
Electives

- Suggested Engineering Electives:
BME 672 Biomaterials
ChE 223 Chemical Process Calculations |
ChE 225 Chemical Process Calculations Il
ChE 476 Introduction to Biochemical Engineering
EE 405 Electrical Engineering Principles
EnE 360 Environmental Engineering

- EnE 361 Environmental Problems

EnE 560 Environmental Chemistry
IE 355 Human Factors
IE 446 Law.
IE 456 Introduction to Industrial Hygiene
IE 465 Patent Law
|E 475 Hospital'Unit Processes
IE476 Hospitals and Health Care Facilities Liability.
ME 215 Engineering Materials and Processes
ME 671 Biomechanics of Human'Structure and Motion:
Suggested Science Electives:
Chem 231 Physical Chemistry |
Chem'334 Physical Chemistry Il <
Chem 471 Chemical' Aspects of industrial Health
Chem 472 Chemical Technology. of Food and Nutrition
Chem'473 Biochemistry. b
Math 222 Differential Equations
Mech235 Statics *
Mech 236 Dynamics
Physi231 Physics 1l

* Psych 484 Physiological Psychology. (Rutgers-Newark)

(One science elective mustibe from among the following:)

Bio 120:320 Comparative Anatomy. of Vertebrates (Rutgers-Newark)
Bi0:120:335 General Microbiology. (Rutgers-Newark)

Bio 120:337 Medical Mictobiology (Rutgers-Newark)

Bio 120:352 Genetics (Rutgers-Newark)

Bio 120:355 Cell'Biology (Hutgers-Newark)

Bio 120:443 Fundamentals of gmmunology (Rutgers-Newark)
‘Bio 120:456 Virology (Rutgers*Newark)

Social Science Lower Division General University Requirement: Choose one
course from SS'200, SS'210, SS 221, SS 231, or approved introductory courses
offered by Rutgers-Newark in anthropology, political science; psychology, and
sociology.

Hum/SS/STS: A humanities or social science elective numbered 300 or higher. .

Acceptable course designationsinclude anthropology, arts, economics, English,
history, humanities, literature, philosophy, political science, psychology,
sociology, and STS' (science, technology and society). .

Lit/Hist/Phil General University. Requirement: One course chosen from upper
division electives in/literature, history, or philosophy. Qualified students may. take
Honors Seminars in the Humanities (Hum 491H-499H) to fulfill all or part of this
reguirement.

Management General. University Requirement: Choose IE 492 or Mgmt 390. AS
333 may be substituted only by those students taking the aerospace option:

Free: Any upper division course.

Engineering Technology

Administered by: Department of Engineering Technology. Guttenberg
Information Technologies Center, Room 2100.

mB.S. in Engineering Technology

During the last decade there has been a strong trend toward further
education in engineering technology: and this has led to the establish-
ment of the bachelor's programs in technology. A new: occupational
identity, the Engineering Technologist, has come into being. The
Engineering Technologist has a practical approach to the solution of
everyday problems and works closely with the technician and the
engineer or scientist as an important member of the engineering-
scientific team. Engineering Technologists are in demand by industry,
and salary levels are high.

The engineering technology program offers an opportunity for
further education to persons who have completed an appropriate
associate’s degree program at a community college, technical in-
stitute, or similar institution or who have an equivalent education. The
program can be completed in two years of full-time day study or four
years of part-time evening study (normally three evenings pef week), -
and hence is available to those employed full-time in industry. Stu-
dents may transfer between day and evening programs during normal
semester registration periods. Students can enter the program at the
beginning of the fall, spring, or summer. terms. The university reserves
the right to make changes in various curricula that will' address ac-
creditation requirements or strengthen the program.

The program provides advanced education in technical and
management skills, together with selected’ humanities and social
science electives. Students are able to specialize in' Computer, Con-
struction and Contracting, Electrical, Manufacturing, Mechanical or
Surveying Engineering Technology. The options in Construction and
Contracting, Electrical, Manufacturing, and Mechanical Engineering
Technology are accredited by the Technology Accreditation’ Com-
mission of the Accreditation Board for. Engineering and Technology.
(TAC/ABET). The options in Computer and Surveying Engineering
Technology are new.and are not yet eligible for accreditation by TAC/
ABET.

- TRANSFERRING INTO ENGINEERING TECHNOLOGY.

Because the B.S. in engineering technology. offersionly the junior and
senjor. years of study, all students transfer into the program as juniors.
Usually students complete their freshman and sophomore years at
a community college or technical institute, and obtainian assaciate’s
degree in applied science from these institutions. It is strongly recom-
mended that students falk to an academic advisor at NJIT while they.
are still pursuing their associate’s degrees. The academic advisor will
explain the transfer process in detail as well as suggest elective
courses that may be beneficial. You can contact aniadvisor by calling
the Department of Engineering Technology at (201) 596-3228:
After being admitted to NJIT, the student will meet with‘aniacademic
advisor to discuss the curriculum and any special interests the student
might have. The student’s college transcript(s) will be reviewed to
make sure all required courses have been completed with' a grade
of “C” or better. Normally, students need to have a minimum of 64
semester hour credits or 96 quarter hours of appropriate course work:
Students who lack necessary courses will be assigned to a “bridge
program’ to make up the required prerequisites. Courses taken at
the freshman and sophomore level at the community colleges cannot
substitute for junior or senior NJIT Engineering Technology: courses.
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_m Computer Engineering Technology Option

The computer option is a continuation of an associate’s degree pro-
gram in computer or electrical engineering technology with equal
emphasis on computer software and hardware. Graduates of this
program will have acquired knowledge in computer programming,
digital logic devices including microprocessors and computer
systems, and will be employable in any of the computer fields.
Typical Computer or Electrical Engineering Technology AAS Pro-
gram Students who expect to transfer to the junior year of the
Bachelor of Science in Engineering Technology (B.S:E.T.) program
should have successfully completed most of the following courses
or equivalent in their first two years of study.

A minimum of 64 semester hour credits is required:

Communications Computer Programming
College Algebra and DC and AC Circuit Analysis
Jrigonometry Electronics Fundamentals
Calculus Digital Circuits
Physicsland i Microprocessors
Computer Science Social'Science/Humanities/
Chemistry with [ab Physical Education

Computer ‘Engineerlng Technology Option (65 credits)

JUNIOR YEAR
1st Semester ;
MNET 414 Industrial Cost Analysis  (3-0-3)

*CIS 113 Introduction to Computer Science!l (3-1-3)
Math 309  Mathematical Analysis for Technology (3-0-3)
Eng 342 Technical Report Writing  (3-0-3)

EET 303 Circuit Measurements  (1-3-2)

Elective (Hum/SS/STS: Upper Division GUR)  (3-0-3)
2nd Semester

EET 300 Circuit Analysis-Transform Methods  (3-0-3)
EET365  Digital Logic and Circuit Design  (3-0-3)

*CIS 114 Introduction to:Computer Sciencell  (3-1-3)

{HRM 305  Supervision and Employee Relations  (3-0-3) or
Elective (Technical)” (3-0-3)

Math322  Differential Equations for Technology (3-0-3)
**Elective (Free) (3-0-3)

SENIOR YEAR

1st:Semester

EET 305 Integrated Circuit Applications  (2-2-3)

ClS:332 Principles of Operating Systems  (3-1-3)

Mathi305  Statisticsifor Technology (3-0-3)

Elective (Technical) (3-0-3)

Elective (Lit/Hist/Phil: GUR). (3-0-3)

2nd Semester :

EET 408 Electrical/Computer Technology Project. (1-3-3)

EET 410 Microprocessor Applications  (2-2-3)

Mgmt 390  Principles of Management (3-0-3
Elective (Technical) (3-0-3) ‘
Elective (Lit/Hist/Phil: GUR) (3-0-3)

*Students entering the program with a strong computer science background but
lacking in electrical courses may. be required to substitute EET courses for CIS
113 and CIS 114. :

Electives
Hum/SS/STS Upper Division General University Requirement: A humanities or
social science elective numbered 300 or higher. Acceptable course designations
include anthropology, arts, economics, English (except Eng 342), history,
humanities, literature, philosophy, political science, psychology, sociology, and
STS (science, technology and society).
Lit/Hist/Phil General University Requirement: Two courses chosen from upper
division electives in literature, history, or philosophy, but it is recommended that
both not be from the same field. Qualified students may take Honors Seminars
in the Humanities (Hum 491H-499H) to fulfill all or part of this requirement.
**Free: Consult the program. coordinator. Students entering with fewer than 15
credits in humanities/social science must take an appropriate lower division
course to fulfill NJIT General University Requirements. Consult your program
coordinator.

Suggested Technical Electives

Chem 301  Chemical Technology (2-2-3)

€IS 333 Introduction to the UNIX Operating System  (3-0-3)

CIS 370 Introduction to ArtificialiIntelligence  (3-1-3)

CIS 451 Introduction to Data Communications and Networks  (3-1-3)
EET 406 Control Systems and Transducers  (3-3-4)

EET 414 Communications Systems  (2-2-3)

EET 415 Fundamentals of Applied Telecommunications (3-0-3)

EET 417 Fiber Optics Technology (2-2-3)

EET 344 Numerical Computing for Engineering Technology (2-0-2)
Co-op

Co-op courses must be approved by the faculty advisor in the student's major
department. For the B.S.E.T. option in computer engineering technology, EET
395 and EET 495 are taken for additive credit.

m Construction and Contracting Engineering

Technology Option

The construction and contracting option is a program with specializa-
tions in general construction, heavy construction, building construc-
tion, mechanical and electrical contracting, and supervision of con-
struction. It prepares the holder of an associate’s degree in any of
the construction-related fields for a higher level of employment in the
construction industry.

Typical Civil/Construction Engineering Technology AAS Program
Students who expect to transfer to thetjunior year of the Bachelor
of Science in Engineering Technology. (B.S.E.T.) program should have
successfilly completed most of the following, courses or equivalent

in their first two years of study. L

A minimum of 64 semester hour credits is required:
~ Communications Surveying flandll
- College Algebraand Strength of Materials

Trigonometry Fluid'Mechanics/Hydraulics

Calculus SteeliDesign

Physicsifand Ii Concrete Design

Computer Science Soil Mechanics

Engineering Graphics R

Mechanics

. Social Science/Humanities/Physfcal Education

Construction and Contracting Engineering
Technology Option (69 credits)

JUNIOR YEAR

1st Semester

CET 317 Construction Computing (3-0-3)
Eng342  Technical Report Writing  (3-0-3)
CE 343 Geology with Laboratory  (3-3-4)
CET 301  Construction Surveying (2-3-3)
CET 313  Construction Proceduresil (4-0-4)
2nd Semester

Math 305 Statistics for Technology (3-0-3)

CET 331  Structural Systems (3-3-4)

CET 314  Construction Procedures Il (4-0-4)

Elective (Hum/SS/STS: Upper Division GUR) (3-0-3)
*Elective (Free) (3-0-3)

SENIOR YEAR

1st Semester

MNET 414 Industrial Cost Analysis (3-0-3)

MET 450  Mechanical and Electrical Systems| (3-3-4)

CET 411  Cost Estimating and Scheduling (3-0-3)

CET 431 Construction Testing (2-2-3)

HRM 305 Supervision and Employee Relations (3-0-3)

Elective (Lit/Hist/Phil: GUR)  (3-0-3)

2nd Semester

Mgmt 390 Principles of Management (3-0-3)

MNET 421 Contracts and Specifications  (3-0-3)

CET 435 Design of Temporary Structures for Construction (3-3-4)

Elective (Technical) (3-0-3)

Elective = (Lit/Hist/Phil: GUR) (3-0-3)
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Electrical Engineering Technology Option (66 credits)

JUNIOR YEAR

1st:.Semester

EET303  Circuit Measurements (1-3-2)

MET 303 Applied Thermodynamics (3-0-3)

CIS 213 Introduction to Computer Science (3-0-3) |

Math 309 Mathematical Analysis for Technology (3-0-3)

Eng342  Technical Report Writing (3-0-3) G

Elective (Hum/SS/STS: Upper Division GUR)' (3-0-3) s
. 2nd Semester :

EET300 Circuit Analysis-Transform Methods (3-0-3)

EET 344 Numerical Computing for Engineering

Technology (2-0-2)

CIS 105 Computer Programming (“C’’ language).  (1-1-1)

MNET 414 Industrial Cost Analysis (3-0-3)

Math 322  Differential Equations for Technology (3-0-3)
{HRM 305 Supervision and Employee Relations  (3-0-3) or

Electives g 3
Hum/SS/STS Upper Division General University Requirement. A humanities or *E:zgtt?\:g g?: ;"“’gfoé)a :09)

sociallscience elective numbered 300 or higher. Acceptable course designations
include anthropology, ars, economics, English: (except Eng 342), history, SENIOR YEAR
humanities, literature, philosophy, political science; psychology, sociology, and  7st Semester
STS (sclence, technology and society). EET305 Integrated Circuit Applications  (2-2-3)
Lit/Hist/Phil General University Requirement:: Two courses chosen from upper  EET 410 Microprocessor Applications  (2-2-3)
division electives in literature, history, or philosophy, but itis recommended that Elective (Technical) (3 -0-3)
both not be from the same field. Qualified students may. take Honors Seminars Math 305 Statistics for Technolo (3-0:3)
in the Humanities (Hum 491H-499H) to fuffill"all or part of: this requirement. Elactive (Lit/HisyPhil: GUR) (3g-y0-3)

*Frea: Consult the program coordinator. Students entering with fewer than 15 %

eredits in humanities/social science must take an appropriate lower division  2nd Semester :
course to fulfill NJIT General University Requirements. Consult your program EET 406 Control Systems and Transducers = (3-3-4)
coordinator. EET 408 Electrical/Computer Technology Project  (1-3-3)
Suggested Technical Electives Mgmt390  Principles of Management (3-0-3)
Chem 301  Chemical Technology. - (2:2-3) : Elective (Technical) (3-0-3)
CET 322 Hydraulic and Hydrologic Problemsin Construction. (3-0-3) Elective (Lit/Hist/Phil: GUR), (3-0-3)
CET 415 Building Construction: (3-0-3) <
CET 416 He.avy Construction  (3-0-3) Electives
CET 441 SOII.S and garthwork (3-0-3) " Hum/SS/STS Upper Division General University. Requirement: A humanities or
CET 490 Senior Project (3-03) | social science elective numbered 300 or higher. Acceptable course designations
EET 309 Electric Circuits and Machinery  (2-2:3) include anthropology, arts, economics, English (except Eng 342), history,
MNET 416  Production Scheduling (3-0-3) humanities, literature, philosophy, political!science, psychology; sociology, and
MNET 419  Work Mgasuremeng Techniques, (3-0-3) . STS (science, technology and society).

: : it/Hist/Phil General University Requirement: Two: courses chosen from upper
Sl L S e e T o
MET 404 Applied Heat Transfer (3-0-3) division electives in literature, history, of. philosophy, but it'is recommended that
MET 451 Mechanicaliand Electrical Systems 1l (3-0-3) both not be fr9{n the same field. Qualified students may take Hpnors $eminars
CE 412 Construction Codes and Specifications  (3-0-3) in the Humanities' (Hum' 491H-499H) to fulfill all or part of this' requirement.

*Free: Consult the program coordinator. Students. entering with fewer than 15

Co-op d T ; x credits in humanities/social science must take an appropriate lower division
Co-op courses must be approveq by. the facuity _adv:sor in the stydents major  course to fulfill NJIT General University. Requirements. Consult your program
department. For the B!SE.T. option: in construction andicontracting, GET 497 coordinator. :
is taken for additive credit. Suggested Technical Electives
M Electrical Englneei’ing Technology Option CIS102  Computer Science with Problem Solving (3:1-3)
Chem 301 Chemical Technology (2-2-3)

The electrical option iS de_signed as a cqntinuatipn of an associate’s Eeyato  Introduction to MICTOprocessors - (2:2-3)
degree program in electrical or electronics engineering technology, EET365 Digital Logic and Circuit Design  (3-0-3)
with emphasis on the application of electrical and electronics princi- EET411  Eneray Conversion Devices (3-0-3)
ples and devices. Electives must be chosen so that at least one course.  EET412  Power Generation and Distribution (3-0-3)
will be taken in communications electronics and at least one in electric  EET 413 Pulse and Digital Circuits  (3-0-3)
power technology.either at the AAS level or in the upper division. Minor EET414 ~ CommunicationSystems  (2:2.3) =
elective areas may be developed to satisfy student needs. EET415  Fundamentals of Applied Telecommunications  (3-0-3)
A new EET concentration in Clinical Engineering Technology is now. 5?&1;,20 gl?:'wp&ﬁ;‘:ch(;‘_’égy {2:29)
bein_g of_fered. A clipical enginee(ing teqhnolggist works with the  \iNET 421 Contractand Specifications (3-0-3)
medical instrumentation and electrical devices in a hospital or other  MET307  Plastics Technology.  (2-2-3)
healthcare facility. Students that have' interest.in his concentration MET409 Air Conditioning/and Refrigeration (3-0-3)
should see their advisor. Co-op
Typical Electrical/Electronics Engineering Technology AAS Pro-  Co-op courses must be approved by the faculty advisor in the student's major
gram Students who expect o transfer to the junior year of the department. For the B.S.ET. option in electrical engineering technology, EET
Bachelor of Science in Engineering Technology (B.S.E.T.) program 395 and EET 495 are taken for additive credit.
should have successfully completed most of the following courses .
or equivalent in their first two years of study.

A minimum of 64 semester hour credits is' required:

Communications DC Circuits
College Algebra and AC Circuits

Trigonometry Semiconductor Electronicsif and Il
Calculus : Digital-Logic Circuits
Physics 'andill Introduction to Microprocessors
Computer Science

Chemistry with lab
Social Science/Humanities/Physical Education
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= Manufacturing Engineering Technology Option

The manufacturing option is a broad program emphasizing the quan-
titative methods of manufacturing, and production management. It
prepares the holder of an associate’s degree in an appropriate field
of technology for work in quality control, work measurement, reliability,
cost analysis, plant layout, materials handling, and supervision.
Typical Manufacturing Engineering Technology AAS Program Stu-
dents who expect to transfer to the junior year of the Bachelor of
Science in Engineering Technology (B.S.E.T.) program should have
successfully completed most of the following courses or equivalent
in their first two years of study.

A minimum of 64 semester hour credits is required:"

Communications Computer-Aided Drafting
College Algebra and Mechanisms and Machines

Trigonometry Manufacturing Systems
Calculus AutomatediManufacturing
Physics lland i Electricity/Electronics
Computer Science : :

Engineering Graphics :
Social Science/Humanities/Physical Education

Manufacturing Engineering Technology Option (68 credits)

JUNIOR YEAR
1st: Semester

CIS 102 Computer Science with Problem Solving (3-1-3)

Engi342 Technical Report Writing  (3-0-3)
Math 309 Mathematical Analysis for Technology (3-0-3)
MNET 315 Industrial Statistics (2-2-3)
MNET 317 Manufacturing Operations Analysis  (2-2-3)
MNET 414  Industrial Cost Analysis  (3-0-3)

2nd Semester
MatSc 318  Engineering Materials  (3-2-4)

Math 322 Differential Equations for Technology  (3-0-3)
MNET 303  Advanced Techniquesin CAD/CAM (2-2-3)
MNET 318 Manufacturing Process Design ' (2-2-3)
MNET 420 Quality Control  (2-2-3)

*Elective (Free) (3-0-3)

SENIOR YEAR
1st Semester

MNET 416 = Production Scheduling (3-0-3)
MNET 405 Numerical Control for Machine Tools  (2-2-3)
MNET 423  Motion and Time Study Techniques  (2-2-3)
Mgmt390  Principles of Management (3-0-3)
Elective (Lit/Hist/Phil: GUR) (3-0-3)

‘Elective (Hum/SS/STS: Upper Division GUR)  (3-0-3)
2nd Semester

MNET 422  Tool Design (2-2-3)

MNET 424 Facilties Planning (1-2-2) .

MNET 426  Manufacturing Project (1-3-2)
Elective (Technical) (3-0-3)
Elective (Lit/Hist/Phil: GUR) (3-0-3)

Electives

Hum/SS/STS Upper Division General University Requirement: A humanities or
social science elective numbered300 or higher. Acceptable course designations
include anthropology, arts, economics, English (except Eng 342), history,
humanities, literature, philosophy, political science, psychology, sociology, and
STS (science, technology and society).

Lit/Hist/Phil General University Requirement: Two courses chosen from upper
division electives in literature, history, or philosophy, but it is recommended that
both not be from the same field. Qualified students may take Honors Seminars
in the Humanities (Hum 491H-499H) to fulfill all or part of this requirement.
*Frea: Consult the program coordinator. Students entering with fewer than 15
credits in humanities/social science must take an appropriate lower division

course to fulfill NJIT General University Requirements. Consult your program

-coordinator.

Suggested Technical Electives

Chem 301 Chemical Technology (2-2-3)
IE 449 IndustriallRobotics * (2-2-3)
IE 465 PatentLaw (3-0-3) .
IEA473 Safety Engineering (3-0-3)

+EETF 309 Electrical Circuits and Machines  (2-2-3)
MNET 421 Contracts and Specifications  (3-0-3)
MET 303 Applied Thermodynamics (3-0-3)
MET 304  FluidMachinery (2-2-3)
MET 307 Plastics Technology: (2-2-3)
MET 410  Electro-Mechanical Equipment  (3-0-3)
Co-op

- Co-op courses must be approved by the faculty advisor in the student’s major
department. For the B'S.E.T. option in manufacturing engineering technology,
MNET 395 and MNET 495 are taken for additive credit.

+Must be taken as a technical elective unless an equivalent course was taken
for an AAS degree.

B Mechanical Engineering Technology Option

The mechanical engineeringitechnology program offers an opportunity .
for further education to students who have completed an associate’s
degree in mechanical engineering technology ata community college,
technical institute, or who have an equivalent education.
In_addition to the mandatory colrses as specified in the MET
program, the student must take at least two cohesive electives from
the approved list of MET electives. ey
Typical Mechanical Engineering Technology AAS Program Stu-
dents who expect to transfer to the junior year of the Bachelor of
Science in Engineering Technology (B.SEE.T.).program should have
successfully completed most of the following courses or equivalent
in their first two years of study. & ;

A minimum of 64 semester hour credits is reqdired.

Communications Strengthiof Materials with Lab

College Algebraiand Kinematics/Mechanisms
Trigonometry DC/AC Circuits

Calculus Metallurgy :

Physics'iand 1i Manufacturing Processes

Computer Science Computer-Aided Drafting

Engineering Graphics

Chemistry with lab

Mechanics I and I (Statics and|Dynamics)
Social Science/Humanities/Physical Education

Mechanical Engineering Technology Option (69 credits)

JUNIOR YEAR

1st. Semester

MET 301 = Analysis and Design of Machine Elements (8-0-3)

MET 303 Applied Thermodynamics (3-0-3)

MET 314 - Dynamics of Machinery (3-0-3)

EET 309 Electrical Circuits and Machines  (2-2-3)

Eng 342 Technical Report Writing  (3-0-3) ;

Math309  Mathematical Analysis for Technology (3-0-3)

2nd ' Semester

MET 302 Analysis and Design of Machine Elements i (3-0-3)

MET 304 Applied Fluid Mechanics  (2-2-3)

Math 322  Differential Equations for Technology (3-0-3)

Elective (CIS/Technical Elective) (3-0-3)

Elective (Hum/SS/STS: Upper Division GUR) (3-0-3)
*Elective (Free) (3-0-3)

SENIOR YEAR

1st Semester

MET 415 Automatic Control Systems  (3-0-3)

MET 416 Mechanical Instrumentation Laboratory  (2-2-3)

MNET 315 Industrial Statistics (2-2-3) ;

MNET 414 Industrial Cost Analysis (3-0-3)

Elective (Lit/Hist/Phil: GUR) (3-0-3)

Elective (Technical) (3-0-3)

2nd Semester ;

MET 408 Mechanical Design Project (1-3-3)

MET 426 Mechanical Engineering Technology Laboratory.  (2-2-3)

Mgmt 390 Principles of Management (3-0-3)

Elective (Technical) (3-0-3)

Elective (Lit/Hist/Phil: GUR)  (3-0-3)




Electives

Hum/SS/STS Upper Division General University Requirement: A humanities or
social science elective numbered 300 or higher. Acceptable course designations
include anthropology,: arts, economics, English (except Eng 342), history,
humanities, literature, philosophy, political science, psychology, sociology, and
STS (science, technology and society).

Lit/Hist/Phil. General University Requirement: Two courses chosen from upper
division electives in literature, history, or philosophy, but it is recommended that
both not be from the same field. Qualified students may take Honors Seminars
in the Humanities (Hum 491H-489H) to fulfill all’ or. part of this requirement.
*Free: Consult the program coordinator. Students entering with fewer than 15
credits in humanities/social science must take an appropriate lower division
course to fulfill NJIT General University Requirements. Consult your program
coordinator.

Suggested Technical Electives

Chem 301 Chemical Technology (2-2-3)

Chem 305 Chemical Technology (3-2-4)

CIS 102 Computer Science with Problem Solving: (3-1-3)
MNET 303 Advanced Techniques in CAD/CAM (2-2-3)
MNET 420 Quality Control  (2-2-3)

MatSc 311  Properties of Materials  (3-0-3)

MET 307 Plastics Technology (2-2-3)

MET 308 Plastics Processing Techniques (2-2-3)
MET 404 Applied Heat Transfer (3-0-3)

MET 407 Structural Design  (3-0-3)

MET 409 Air Conditioning and Refrigeration’  (3-0-3)
MET 410 Electro-Mechanical Equipment (3-0-3)
MET 439 Applied Mechanical Vibrations  (3-0-3)
Co-op

Co-op courses must be approved by the faculty advisor in the student's major
department. For the B.S.E.T. option in mechanical engineering technology, MET
395 and MET 495 are taken for additive credit.

m Surveying Engineering Technology Option

Surveying involves activities such as mapping the: earth above: and
below sea level: establishing property boundaries of private and public
lands; providing information necessary. for the construction of private
and public works; establishingllarge-scale fand information systems;
determining facts about the size, shape:and gravity field of the earth;
and conducting high precision: measurements for worldwide control
network and for industrial applications and scientific studies. The
surveyor utilizes a wide variety of. techniques and equipment to
perform! his job. Seme of the equipment is terrestrial-based, other
equipment is air- and space-borne. -

The surveying engineering technology curriculum stresses the tech-
nical, theoretical and legal aspects of surveying. An unprecedented
number (seven) of law. or law-related courses are integrated into the
program in order to impart to students the legal knowledge and legal
responsibility of a land surveyor.

Typical Surveying Engineering Technology AAS Program Students
who' expect to transfer }jo the junior year of the B.S.E.T. program
should successfully complete’ most of the following courses or
equivalent in their first twa: years of study.

A minimum of' 67 semester hour credits is required.

Communications
Social'Science/Humanities/Physical Education
College Algebra and Trigonometry.

Galculus

Physics I and Il

Computer Science

Engineering Graphics

CAD Applications in Civil Technology

Civil Engineering Drawing

Real Estate Law

Surveying l'and li

Introduction to Legal Research and Writing
Business Law/l and Il

Evidence and Procedures for Boundary Location
Hydraulics

Urban and Suburban Development
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Surveying Engineering Technology Option (72 credits)
JUNIOR YEAR

1st Semester

SET 301 Route Surveying (3-3-4) 5

SET 303 Photogrammetry and Aerial Photo Interpretation (3-3-4)
CIS 102 Computer Science with Problem Solving  (3-1-3)
Math 305  Statistics for Technology (3-0-3) :
Elective (Hum/SS/STS: Upper Division GUR) (3-0-3)
2nd Semester
SET 302 Geodetic Control Surveying (3-3-4)
SET 304 Adjustment Computations] (4-0-4)
SET307  Boundaries and Adjacent Properties (3-3-4)
Eng 342 Technical Report Writing  (3-0-3)
Math 309  Mathematical Analysis for Technology (3-0-3)
SENIOR YEAR
1st Semester
SET 401 Fundamentals of Geodesy: (3-0-3)
SET-404 Adjustment Computations'll  (4-0-4)
SET 407 Boundary Line Analysis (3-3-4)
SET 435 Land Surveying Field Exercise: (0-8-3)
HBRM 305  Supervision and Employee Relations (3-0-3)
Elective (Lit/Hist/Phil: GUR) (3-0-3)
2nd Semester
SET 420 Lland Information Systems (3-0-3)
SET 490 Senior Projectin Surveying  (2-0-2)
Mgmt 390 Principlesiof Management (3-0-3)
Elective (Technical) (3-0-3)
Elective (Lit/Hist/Phil: GUR)  (3-0-3)
*Elective (Free) (3-0-3)
Electives

Hum/SS/STS Upper Division General University Requirement: A humanities or
social science elective numbered 300 or higher. Acceptable course designations
include anthropology, arts, economics, English (except Eng 342), history,
humanities, literature, philosophy, political science, psychology, sociology, and
STS (science; technology and society).

Lit/Hist/Phil General University-Requirement: Two courses chosen from' upper
division electives in literature, history, or philosophy, but it is recommended that
both not be from the same field. Qualified students may take Honors Seminars
in the Humanities (Hum 491H-499H) to fulfill all or part of. this requirement.
*Free: Consult the program coordinator. Students entering with fewer than 15
credits in humanities/social science must take an appropriate lower division
course to fulfill NJIT General University. Requirements. Consult your program
coordinator.

Suggested Technical Electives

CE 342 Geology (3-0-3)

CE 401 Photogrammetry. (3-3-4)

CE 406 Remote Sensing  (3-0-3)

CE 408 Analytical Aerotriangulation  (3-0-3)
CE 450 Urban Planning (3-0-3)

CET 313 Construction Procedures | (4-0-4)




Industrial Engineering

Administered by: Department of Mechanical and Industrial Engineer-
ing, Division of Industrial and Management Engineering. Guttenberg
Information Technologies Center, Room 2500.

The industrial engineering curriculum prepares engineers to design,
improve, install, and operate integrated systems of people, materials,
and facilities needed by industry, commerce, and society. Industrial
engineers solve problems which arise in the management of systems
by applying the principles of engineering science, product and
process design, work analysis, human factors principles, and opera-
tions research. Industrial engineering leads to a wide variety of
professional opportunities in manufacturing, service, research and
development, and public sefvice enterprises, and to graduate study
in industrial engineering, management engineering, business adminis-
tration, law, and other fields. ’
The industrial engineering curriculum combines three professional
areas of practice: product and production process design, work

analysis, and management engineering science. Students are also .

offered exposure to the more specialized areas of automated manufac-
turing systems, information systems, quality assurance, and safety
engineering. In the freshman and sophomore years, the program
concentrates on mathematics, physical science, and engineefing
science, an adequate background in these being essential to the
courses presented in the later years. The courses stress fundamental
principles and concepts which develop gradually and eventually cul-
minate in a system design dealing with real engineering and manage-
ment situations in an industrial, commercial or public service
enterprise. k :

The curiculum as described below. is for students entering NJIT as
freshmen in the fall of 1991 or after. that date. Students entering before

that date may have a different program and should consult the depart- -

ment to leam which curriculum applies.
@ B.S. in Industrial Engineering (141 credit minimum)
DAY PROGRAM
FIRST YEAR
1st Semester
Chem 115 Chemistry and Materials| (3%2-0-4'%)
Chem115A Chem 115 Laboratory (0-2-0)
*EG 101 Engineering Graphics (1-2-2)
Eng 111 English Composition (3-0-3)
Math 111 Calculus} (4-0-4)
Phys 111 Physics| (3-0-3)
Phys 111A  Physics||Laboratory (0-2-1)
PE--- Physical Education  (0-1-1)
Frsh Sem Freshman Seminar  (1-0-0)
2nd Semester
Chem 116  Chemistry and Materials Il  (3'2-0-4'%)
Chem 116A Chem 116 Laboratory (0-2-0)
*CIS 101 Computer Programming and Problem Solving (2-1-2)
Hum 112 Culture and History | (3-0-3)
Math 112 Calculus |l (4-0-4)
Phys 121 Physics 'l (3-0-3)
Phys 121A  Physics Il Laboratory (0-2-1)
PE-—- Physical Education (0-1-1)
SECOND YEAR
1st Semester :
IE 203 Applications of Computer Graphics in Industrial
Engineering (1-2-2)
IE 221 Introduction to Industrial Engineering  (3-0-3)
Math 211 CalculusllilA (3-0-3)
Hum 231 Culture and History Il (3-0-3)
Phys230  Physicslll (4-0-3%%)
Phys 230A  Physics Il Laboratory (0-1-12)
Elective , (Social Science: Lower Division GUR) (3-0-3)

*Paired courses. Half of the students will take these courses in reverse order.

2nd Semester

IE 224 Production Process Design (2-2-3)

Math 222 Differential Equations = (4-0-4)

SS 201 Economics  (3-0-3)

Mech 230  Statics and Dynamics (4-0-4) 1
Elective (Hum/SS/STS: Upper Division GUR)  (3-0-3)
THIRD YEAR

1st Semester

1E 331 Applied Statistical Methods  (3-0-3)

1E 335 Engineering Cost Analysis and Control  (3-0-3)
IE 339 Work Measurement and Standards = (2-2-3)
Mech 232  Mechanics of Materials (3-1-3)

Elective (Technical) (3-0-3) ,

Elective (Lit/Hist/Phil: GUR) (3-0-3)

2nd Semester ' : :

IE 334 Engineering Economy and Capital Investment

Analysis (3-0-3)

IE 355 Human Factors  (3-0-3)

Math 337 Linear Algebra  (3-0-3)

EE 405 ElectricalEngineering Principles (3-:0-3)
Elective (Technical) (3-0-3)

Elective (Lit/Hist/Phil: GUR) (3-0-3)

FOURTH YEAR

1st Semester :

IE439 - Deterministic Models in Industrial Engineering  (3-0-3)
IE 443 Senior Project] (2-2-3) k

IE459 Production Planning and Control-* (3-0-3)

ME 339 Fundamentals of Mechanical Design  (3-0-3)
ME 435 Thermodynamics (3-0-3) ]

Elective (Technical) (3-0-3)

2nd Semester

IE 440 Probabilistic Models in Industrial Engineering  (3-0-3)
IE 444 Senior Projectil (1-4-3)

|E 461 Product Quality Assurance (3-0-3)

|IE 466 Materials Handling and!Facilities Layout (3-0-3)
Elective (Management: GUR) - (3-0-3)

EVENING PROGRAM ]

FIRST YEAR

1st Semester

Chem 115  Chemistry:and Materials| (312-0-4'%)

Chem 115A Chem 115 Laboratory (0-2-0)

Eng 111 English Composition  (3-0-3)

Math 111 Calculust (4-0-4)

2nd Semester

Chem 116  Chemistry and Materials Il (3'2-0-41%)

Chem 116A Chem 116 Laboratory (0-2-0)

Hum 112 Culture and History I (3-0-3)
- Math 112 Calculus i (4-0-4)

SECOND YEAR

1st Semester

EG 101 Engineering Graphics (1-2-2)

SS 201 Economics. (3-0-3)

Math 211 Calculus IltA  (3-0-3)

2nd Semester

CIS 101 Computer Programming and Problem Solving  (2-1-2)
Hum 231 Culture and History Il  (3-0-3)

Math 222 Differential Equations (4-0-4)
"THIRD YEAR

1st Semester

IE 224 Production Process Design  (2-2-3)

Phys 111 Physics (3-0-3)

Phys 111A = Physics | Laboratory (0-2-1)

2nd Semester

|E 221 Introduction to Industrial Engineering  (3-0-3)
Phys 121 Physics Il (3-0-3)

Phys 121A  Physics Il Laboratory (0-2-1)




FOURTH YEAR

1st Semester

IE 334 Engineering Economy and Capital Investment
Analysis (3-0-3)

Math 337 Linear Algebra (3-0-3)

Mech230  Statics and Dynamics (4-0-4)

2nd Semester

IE 335 Engineering Cost Analysis and Control (3-0-3)

IE 339 Work Measurement and'Standards  (2-2-3)

Elective . (Social Science: Lower Division GUR) (3-0-3)

FIFTH YEAR

1st Semester

IE 203 Applications’of Computer Graphics in Industrial
Engineering (1-2-2)

IE 331 Applied Statistical Methods (3-0-3)

IE 459 Production Planning and Control (3-0-3)

2nd Semester

IE 355 Human Factors (3-0-3)

Phys 230 Physicslll  (4-0-312)
Phys 230A  Physics lll Laboratory: (0-1-1%)
Elective (Hum/SS/STS: Upper Division GUR)  (3-0-3)

- SIXTH YEAR

1st Semester

IE 439 Deterministic Models in Industrial Engineering (3-0-3)
Mech 232 Mechanics of Materials  (3-1-3)

Elective (Technical) (3-0-3)

2nd'Semester

IE 440 Probabilistic Models in Industrial Engineering  (3-0-3)
ME 339 Fundamentals of Mechanical Design (3-0-3)

SEVENTH YEAR
~ Ist Semester
IE 461 Product Quality Assurance (3-0-3)
ME 435 Thermodynamics (3-0-3)
Elective (Management: GUR) (3-0-3)
2nd Semester _ .
IE 466 Materials Handling and Facilities Layout  (3-0-3)
Elective (Technical) (3-0-3)
Elective (Lit/Hist/Phil: GUR) (3-0-3)

EIGHTH YEAR

1st Semester

IE 443 Senior Project] (2-2-3)

EE 405 Electrigal Engineering Principles  (3-0-3)
Elective (Technical) (3-0-3)

2nd Semester p

IE 444 Senior Projectil  (1-4-3)

Elective (Lit/Hist/PhiI: GUR) (3-0-3)
2

Electives

Social Science Lower Division General University Requirement: Choose one
course from' SS'200, SS 210, SS 221, SS 231, HRM 308, or approved!introduc-
tory courses offered by Rutgers-Newark in anthropology, political science,
psychology, and sociology.

Hum/SS/STS Upper Division General University Requirement: A" humanities or
social science elective numbered 300 or higher. Acceptable course designations
include anthropology, arts, economics, English: (except Eng 342), history,
humanities, literature, philosophy, political science, psychology, sociology, and
STS (science, technology and society). |

Lit/Hist/Phil General University Requirement: Two courses chosen from upper
division electives in literature, history, or. philosophy, but it is recommended that
both not be from the same field. Qualified students may take Honors Seminars
in the Humanities (Hum 491H-499H) to fulfill all or part of this requirement.
Management General University Requirement. Choose IE 492 or Mgmt 390. AS
333 may be substituted only by those students taking the aerospace option.
Areas of Specialization (Technical Electives) Students in industrial engineer-
ing may pursue a general industrial engineering program of study and select
nine credits of technical electives from a wide variety of elective courses or
concentrate their choice of nine credits of technical electives in' one of the
designated technical areas of specialization. A course from another. department
may be used to substitute for one technical elective. The student must consult
with the undergraduate advisor for a list of qualified courses and obtain approval.
Those students choosing a specialization must obtain the advisor's approval
of their entire choice of area electives prior to registering for: their first technical
elective course.

Listed below. are four areas of specialization and suggested technical electives
for each area:

Automated Manufacturing Systems

IE 441 Information and Knowledge Engineering Systems
IE 445 Industrial Simulation

IE 449 Industrial Robotics

IE 453 ComputerIntegrated Manufacturing ;

IE 469 Reliability in Engineering Systems v
Information Systems

IE 441 Information and Knowledge Engineering Systems
IE 445 Industrial Simulation

IE 469 Reliability in Engineering Systems

Quality Assurance

IE 450 Product Engineering Standards

E 451 Industrial Measuring Systems

|IE 469 Reliability.in Engineering Systems

Safely Engineering

IE 447 Legal Aspects of Engineering

IE 450 Product Engineering Standards

IE 451 Industrial Measuring Systems

|IE 456 Introduction to Industrial Hygiene

IE 469 Reliabilitylin Engineering Systems

IE 472 Product Liability Engineering

IE 473 Safety Engineering

Refer to the General University Requirement section of this: catalog for further
information: on electives.

Co-op

Two co-op courses taken in sequence replace a technical elective. In industrial
engineering, IE 310 is taken for additive credit, and IE 411'is taken for. degree
credit, with IE 310 as a prerequisite.
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*Information Processing Systems

Administered by: Debartment of Computer and Information Science.
Guttenberg Information Technologies Center, Room 4400.

Computer science is' the study of information: its structure, its
representation, and its utilization. This includes the theory, analysis,
design, efficiency, implementation, and application of computer. pro-
grams (software) and computer equipment (hardware) for developing
computerized information processing systems in response to users’
needs:

The use of computers can be characterized as augmenting a
person’s mental skills'and intelligence: The'dramatic use of computers
in problem solving and in support of human cognitive processes has
resultediin a change inithe thinking of professionalsin every discipline.
Modern enterprises are also dependent on computers for automating
their industrial and office procedures and practices. In order to keep

_ pace with these sophisticated technological uses of comptters,

professionals in the computer field must understand and employ
advanced scientific concepts in their work.

The Bachelor of Arts in Information Processing Systems, a joint
degree program with Rutgers-Newark, provides the student with a
solid foundation in applying the principles of computing and informa-
tion systems to business problems in areas such as accounting,
finance, management, and marketing.

All'students with majors inithe Department of Computer and Informa-
tion Science are required to prepare a Program of Study Form, an
approved copy of which must be on file with the department. The
form should be prepared as early as possible in the student’s career.
Students should enroll'in €IS 113 and CIS 114 in the freshman year.

The curriculum as described below: Is for students entering NJIT as
freshmen in the fall of 1991 or after that date. Students entering before
that date may have a different program and should consult the depart-
mennt to learn which curriculum applies.

B B.A. in Information Processing Systems*

(125 credit minimum)

EIRST YEAR

st Semester

CIS 113 Introduction to Computer Science!l (3-1-3)

Math 111 Calculus| (4-0-4)

Eng 111 . English Composition  (3-0-3)

Econ 265 Microeconomics  (3-0-3)

Elective (Science) (3-1-4)

PE-—-- Physical Education  (0-1-1)

Ersh Sem Freshman Seminar  (1-0-0)

2nd Semester

CIS 114 Introduction to.Computer Science |l (3-1-3)

Math 105 Elementary Probability and Statistics  (3-0-3)

Hum112 Culture and History | (3-0-3)

Econ 266 Macroeconomics (3-0-3)

Elective (Science) (3-1-4)

PE——— Physical Education (0-1-1)

SECOND YEAR

1st Semester

CIS 231 Machine and Assembly Language
Programming (3-1-3)

R640:237 Discrete Structures and Combinatorics (3-0-3)

Acct 115 Principles of Accounting | (3-0-3)

Hum 231 Culture and History Il (3-0-3)

Elective (Social Science: Lower Division GUR) (3-0-3)

*A name change to B.A. in Information Systems is pending the approval of the
New Jersey Department of Higher Education.

2nd Semester

CIS 280 Programming Language Concepts (3-0-3)

Acct 116 Principles/of Accounting Il (3-0-3)

Elective (Lit/Hist/Phil: GUR) (3-0-3)

Elective (General) (3-0-3)

Elective (General) (3-0-3)

THIRD YEAR

1st Semester ;

CIS 365 Computer Applications to Commercial
Problems (2-2-3)

Fin 315 Principles of Financial Management (3-0-3)

Elective (Management: GUR) .(3-0-3)

Elective (CIS) (3-0-3)

Elective (General) (3-0-3)

2nd Semester

CIS1390 Requirements Analysis and Systems Design.  (3-0-3)

HRM 301 Organizational'Behavior (3-0-3)

Elective (Lit/Hist/Phil: GUR) (3-0-3)

Elective (CIS) (3-0-3)

Elective (General) (3-0-3)

FOURTH YEAR

1st Semester ¢

ClS'431 Introduction to Database Systems (3-0-3)

' Elective (CIS) (3-0-3) [

Elective (Hum/SS/STS: Upper Div§ion GUR) (3-0-3)

Elective (General) (3-0-3) X

Elective (General)  (3-0-3) -

2nd Semester

ClIS 465 Computer Techniques for Management [nformation
Systems’ (3-0-3)

Elective (CIS) (3-0-3) .

Elective (General) (3-0-3)

Elective (General) (3-0-3)

Elective (General) {(3-0-3)

Electives

Social Science Lower Division General University Requirement: Choose one
course from SS 200, SS1210, SS 221, SS 231, or approved introductory courses
offered by Rutgers-Newark in anthropology, political science, psychology, anc
sociology.-

Hum(SS/STS Upper Division General University: Requirement: A humanities ol
social'science elective numbered 300 or. higher. Acceptable course designations
include anthropology, arts, economics, English (except Eng 342), history,
humanities, literature, philosophy, politicat science, psychology, sociology, and
STS (science, technology and society). 3

Lit/Hist/Phil General University Requirement: Two courses chosen from upper
division electives in literature, history, or philosophy, but it is recommendedthat
both not be from the same field. Qualified students may take Honors Seminars
in the Humanities (Hum 491H-499H) to fulfill all or part of this requirement.
Management General University Requirement: Choose IE 492 or Mgmt 390. AS
333 may be substituted only by those students taking the aerospace option.
CIS: The department strongly recommends and will accept courses chosen from
CIS 251, CIS 332, CIS 333, CIS 370, CIS 438, CIS 451, CIS 455, CIS 461, CIS
490, and CIS 491. Students considering other courses should consult an advisor
before registering.

General: Of the 9 elective courses in this category, at least saven must be in
the areas of CIS and/or Management, with at least two courses from CIS and
at least two in management-related areas. In management, it is strongly recom-
mended that students enroll in Mrkt 330 (Principles of Marketing) and OM 475

- (Production Planning and Control I). Students must consult with an advisor for

the selection and approval of these electives.

Science: A two-course sequence (8 credit minimum) of laboratory science in
physics, chemistry, biology, or as approved by advisor; both from same field.
Refer to the General University Requirement section of this catalog for further
information on electives.

Co-op -

In information processing systems, CIS 310 and CIS 410 are taken for additive
credit. With departmental approval, students may extend the project developed
in CIS 410 to be used as an individual research project in CIS 491.



Management

Administered’ by: School of Industrial Management. Weston Hall,
Room 200.

The B.S. in Management emphasizes the application and manage-
ment of technology to improve decision-making and competitiveness
' in organizations. The School of Industrial Management provides
degree programs which reflect NJIT’s strengths in architecture, com-
puting applications, engineering, technology, and entrepreneurship.

The undergraduate program provides analytical tools for a broad
range of management positions in business, government and non-
profit organizations. The program also can be used as the foundation
for graduate study in management, public administration or law.

Of the 129 credits required for the B.S. in Management, 18 credits
must be in a major field of specialization. Students may specialize
in areas such as financial management, human resource manage-
ment, information systems management, marketing management,
operations management, and management science.

The finance option is designed for students interested in the
dynamics of monetary and risk management, capitalization, invest-
ment analysis, and the banking industry. Representative career op-
portunities for financial management include budget analyst, financial
planner, and investment analyst.

The human resources specialization has great value for students
who envision careers related to the management of people within an

- organizational setting, suchi as human resource manager, training
specialist, compensation and benefits analyst and labor-management
specialist. The curriculum provides a broad-based process view of
human activities and how they contribute to' the overall success of
the organization.

Information systems specialists enter a growing field which focuses
on computer processing of organizational information where they
serve as data processing manager, systems analyst, computer center
manager, and system project manager. :

The marketing specialization provides students with an understand-
ing of the market process, product planning, distribution, pricing,
promotion, and related market activities as they. exist in a variety of
organizations. Graduates should find careers such as marketing re-
search analyst, sales executive, and marketing manager.

The operations management specialization focuses on the: efficient
operation of the manufacturing process. This includes the acquisition
of raw materials, inventory management, measurement and control,
and using a variety of tools to assure optimum resource utilization

in the manufacturing environment. With increasing emphasis on,

productivity, men: and women educated in operations management
will find a rapidly growing demand' for. their expertise in inventory
control and purchasing. *

Utilizing quantitative methods and the computer, management
scientists help to solve mahagement problems by formulating: and
analyzing mathematical models of appropriate systems. Models can

be used to predict the consequences of alternative decisions and.

often specify what actions should be taken to achieve objectives.
Typicalijob assignments include forecasting, production planning, and
computer simulation.

TRANSFERRING INTO' MANAGEMENT

The B.S. in Management curriculum is designed to articulate closely
with business transfer programs at county colleges. Students may
enter the program as freshmen or as juniors after completing an
associate’s degree at a county college or similar institution.

The School of Industrial Management will accept for transfer credit
lower division (100 and 200 level) management courses taken
elsewhere without challenge for equivalent lower division (100 and 200
level) courses offered as part of the management program at NJIT.
A grade of C or better is required for all courses accepted for transfer.

Lower division (100 and 200 level) management courses taken
elsewhere which the School of Industrial Management offers as upper
division (300 and 400 level) courses will be accepted for upper division
transfer credit provided that the courses are passed with grades of
C or better, and validated by achieving grades of C or better in upper.
division (300 and 400 level) courses in the appropriate fields. All
transfer credit is awarded on a one-for-one basis.

The curriculum as described below. is for students entering NJIT as
freshmen in the fall of 1991 or after that date. Students entering before
that date may have a different program and. should consult the depart-
ment to learm which curriculum applies.

mB.S. in Management (129 credit minimum)

FIRST YEAR
1st Semester
Acct 115 Principles of Accountingl (3-0-3)
Eng 111 English Composition  (3-0-3)
{*Math 138 General Calculus | (3-0-3) or
*Math 121 Calculus'l for Management (4-0-4)

,{

Computer Science with Business Problems (3-1-3) or
Introduction to Computer Sciencel (3-1-3)

CIS 103
CIS 113

Econ 265 Microeconomics (3-0-3)

PE-—- Physical Education  (0-1-1)

Frsh Sem Freshman Seminar  (1-0-0)

2nd Semester

Acct 116 Principles of Accounting ll' (3-0-3)

Hum 112 Culture and History |  (3-0-3)

Econ 266 Macroeconorics  (3-0-3)

MIS 246 Microcomputer Applications for Managers (3-0-3)
{*Math 238 General Calculusill (3-0-3) or

*Math 122 Calculus Il for Management  (4-0-4)

PE--- Physical Education  (0-1-1)

SECOND YEAR

1st Semester

Hum 231 Culture and History Il (3-0-3)

Eng 200 Communicating in Organizations = (3-0-3)

{

*Math 105 Elementary Probability and Statistics' (3-0-3) or

*Math 333 Probability and Statistics  (3-0-3)
Elective (Engineering Technology) (3-0-3)
Elective (Science) (3-0-3)
2nd Semester
Mgmt 290 Legal Environment of Business (3-0-3)
Mgmt 216 Business Statistics  (3-0-3)

Elective (Science with Lab)  (3-1-4)

Hum 251 Ethical Issues in Business (3-0-3)

Elective (Free) (3-0-3)

THIRD YEAR

1st Semester

HRM 301 Organizational Behavior (3-0-3)

Mrkt 330 Principles of Marketing (3-0-3)

MIS 345 Management Information Systems  (3-0-3)
Fin 315 Principles of Financial Management  (3-0-3)
Mgmt 390 Principles of Management (3-0-3)

" Elective (Mgmt Specialization).  (3-0-3)
2nd Semester
Acct 317 Managerial Accounting (3-0-3)

OM 375 Management Science (3-0-3)

Elective (Hum/SS/STS: Upper Division GUR)  (3-0-3)
Elective (Mgmt Specialization)  (3-0-3)

Elective (Free SIM)  (3-0-3)

FOURTH YEAR

1st Semester

Mgmt 491 international Business (3-0:-3)

Elective (Mamt Specialization)  (3-0-3)

Elective {Mgmt Specialization) (3-0-3)

Elective (Lit/Hist/Phil: GUR) (3-0-3)

Elective (Social Science: Upper Division) (3-0-3)
Elective (Free) (3-0-3)

2nd Semester

Mgmt 492 Business Policy  (3-0-3)

Elective (Mgmt Specialization)  (3-0-3)

Elective {Mgmt Specialization) (3-0-3)

Elective (Lit/Hist/Phil: GUR)  (3-0-3)

Elective (Free SIM) (3-0-3)

Math Sequence

*The math sequence for management specializations (finance, human resources,
and marketing) is Math 138, Math 238, and Math 105. The math sequence for
decision support: specializations (information systems, operations and manage-
ment science) is Math 121, Math 122, and Math 333. Placement is dependent
on previous math background, SAT scores, and Basic Skills Test scores.
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Electives

Hum/SS/STS Upper Division General University Requirement: A humanities or
social scienceelective numbered 300 or higher. Acceptable course designations
include anthropology, arts, economics, English (except Eng 342), history,
humanities, literature, philosophy, political science, psychology, sociology, and
STS (science, technology and saciety).

Lit/Hist/Phil General University Requirement: Two courses chosen from: upper
division electives iniliterature, history, or philosophy, but it'is recommended that
both not be from the same field. Qualified students may take Honors Seminars
in the Humanities (Hum 491H-499H) to fulfill all or. part of this requirement.
Social Science Upper Division: Must be a 300 or 400 level course.
Engineering Technology: Refer to the General University Requirements section
of this catalog for further information on available options.

Science with a Lab: Students are free to choose a laboratory science course.
Science: Students are free to choose a science course.

Free SIM: An upper division course offered by the School of Industrial Manage-

ment.

Free: Students select courses in consultation with program advisor.

Refer to the General University Requirement section of this catalog for further
information on electives.

Note:

SS 201 does not satisfy. economics requirement for management majors.
Co-op

Co-op courses bearing degree credit replace a technical elective or another
course approved by the School of Industrial Management. Mgmt 310 is taken
for additive credit and Mgmt 410 is taken for degree credit.

Areas of Specialization Students majoring in management must
choose an area of specialization. At present, six areas of management
specialization exist, each of which requires at least 18 credits of “Mgmt
specialization courses” for completion. The area of specialization
planned in consultation with the student’s advisor may include courses
in more than one college or department, but should be selected with
a career objective in mind. Students whose career objectives lie in
financial management, human resource management, information
systems management, marketing management, operations manage-
ment, or management science may find the following selection of
courses the most appropriate te their interests.

FINANCIAL MANAGEMENT SPECIALIZATION

Required (9 Credits)

Fin 315 Principles of Financial Management (3-0-3)

Fin 320 Money and Banking (3-0-3)

Fin'321 The Financial System:  (3-0-3)

Electives (9 Credits)

Fin317 Investment Analysis  (3-0-3)

Fin'322 PubliciFinance (3-0-3)

Fin 416 Corporate Finance (3-0-3)

Fin417 Advanced Portfolio Analysis  (3-0-3)

Fin 420 Monetary Theory and Policy (3-0-3)

Fin422 International Finance (3-0-3)

Fin 423 Risk Management (3-0-3)

‘Fin 424 Financial Simulation Seminar  (3-0-3)

Fin 428 Seminar in Special Topics in Finance (3-0-3)

Econ 421 Commercial Banking (3-0-3) d
International Economics (3-0-3)

Econ 463

HUMAN RESOQURCE MANAGEMENT SPECIALIZATION

Required (9 Credits)

Mgmt499 Employee-Management Communications  (3-0-3)

HRM 303 Human Resource Management (3-0-3)

HRM 308 Labor Economics and Industrial'Relations (3-0-3)

Electives (9 Credits)

HRM 304 Industrial Safety Administration (3-0-3)

HRM 305 Supetrvision'and Employee Relations  (3-0-3)

HRM 307 * Industrial Psychology (3-0-3)

HRM 402 Administration of Equal Employment Opportunity
Programs (3-0-3)

HRM 405 Organizational Strategies for Productivity
Improvement (3-0-3) )

HRM 406 Wage and Salary Analysis (3-0-3)

HRM 407 Sociallnsurance and Employee Benefits (3-0-3)

HRM 410 Group Pevelopment and Dynamics (3-0-3)

HRM 411 Training and Development  (3-0-3)

HRM 412 Labor-Management Relations (3-0-3)

HRM 413 Industrial'Relations Policy  (3-0-3)

HRM 414 Labor Market Analysis  (3-0-3) %

INFORMATION SYSTEMS MANAGEMENT SPECIALIZATION

Required (12 Credits)

CIS 114 Introduction'to Computer Science  (3-1-3)

CIS 431 Introduction to Database Systems  (3-0-3)

MIS'390 Requirements Analysis and Systems Design = (3-0-3)

MIS 450 Seminar on MIS Application % (3-0-3)

Electives (6 Credits) ‘ b

CIS 365 Computer Applications to Commercial
Problems (2-2-3)

CIS 451 Introduction to Data Communications and
Networks (3-0-3)

CIS 455 Computer Systems Management (3-0-3)

MANAGEMENT SCIENCE SPECIALIZATION

Required (18 Credits)

OM 380 Introduction to Operations Researchil  (3-0-3)

OM 381 Introduction to Operations/Research il (3-0-3)

OM 475 Production Planping and Centrol | (3-0-3)

Math 344 Regression Analysis = (3-0-3)

|E 445 Industrial Simulation  (3-0-3)

Econ 360 Managerial Economics  (3-0-3)

MARKETING MANAGEMENT SPECIALIZATION

Required (9 Credits)

Mrkt 331 Consumer and Buyer Behavior  (3-0-3)

Mrkt 430 Marketing Research (3-0-3)

Mrkt 431 Strategic Marketing'Management  (3-0-3)

Electives (9 Credits)

Mrkt332 - Advertising Theory and Techniques (3-0-3)

Mrkt 336 - Marketing Communications: Promotion Persuasion and
Public Relations (3-0-3)

Mrkt 337 Marketing Distribution Channels = (3-0-3) :

Mrkt 338 Product Development and Management (3-0-3)

Mrkt 339 Selling and Sales Management (3-0-3)

Mrkt 433 Services Marketing (3-0-3)

Mrkt 434 Industrial Marketing (3-0-3)

Mrkt 435 International Marketing  (3-0-3)

OPERATIONS MANAGEMENT SPECIALIZATION

Required (9 Credits)

OM 475 Production Planning and Controll (3-0-3)

OM 476 Quality Control  (3-0-3)

OM 477 Work Measurement Techniques (3-0-3)

Electives (9 Credits)

|IE 445 Simulation Modeling of Industrial Systems (3-0-3)

CIS 461 Systems Simulation (3-0-3)

OM 377 Introduction to Manufacturing Management  (3-0-3)

OM 378 Purchasing and Materials Management (3-0-3)

OM 480 Production Processes/Production Planning and
Control (2-2-3)

OM 484

Production Planning and Controlll  (3-0-3)




Manufacturing Engineering

Administration: Manufacturing engineering is an interdisciplinary pro-
gram. It is overseen by the director of manufacturing engineering
programs. Guttenberg Information Technologies Center, Room 2400.

Manufacturing engineering is the discipline which addresses the ways
in which the production of goods and services can be made efficient
and effective, while simultaneously achieving quality, cost and time-
_liness goals. The program emphasizes the interrelationships among
manufacturing equipment, processes and controls and their integra-
tion into production factories. The program also includes the new
technologies of robotics, microprocessors and computer-integrated
manufacturing and indicates their application in automated produc-
tion, automated inspection and automated packaging. The program
culminates in two project courses, where industrial problems are
solved! by the student, with faculty and industrial’ input.

The curriculum as described below is for students entering NJIT as
freshmen in the fall of 1991 or after that date. Students entering before
that date may have a different program and should consult the director
of manufacturing engineering programs to learn which curriculum ap-
plies.

1 B.S. in Manufacturing Engineering

(140 credit minimum)
DAY PROGRAM
FIRST YEAR
1st Semester
Chem 115  Chemistry.and Materialsi| (3Y20-41%)
Chem 115A Chem 115 Laboratory: (0-2-0)

*EG 101 Engineering Graphics  (1-2-2)
Eng 111 English Composition  (3-0-3)
Math 111 = Calculus! (4-0-4)
Phys 111 Physics| (3-0-3)
Phys111A  Physics I'Laboratory (0-2-1)
PE--- Physical Education (0-1-1)
Frsh Sem Freshman Seminar. (1-0-0)
2nd Semester
Chem 116  Chemistry and Materials |l (3720-412)
Chem 116A Chem 116 Laboratory. (0-2-0)

*CIS 101 Computer Programming and Problem Solving (2-1-2)
Humi112 Culture and History I (3-0-3)
Math 112 Calculus/ll' (4-0-4)
Phys 121 Physics Ik (3-0-3)
Phys 121A  Physics Il Laboratory.  (0-2-1)
PE—-—- Physical Education (0-1-1)
SECOND YEAR
1st Semester
Hum'231 Culture and HistoryIl. (3-0-3) ¢
IE 203 Applications of Computer Graphics in Industrial

Engineering  (1-2-2)

Math 211 CalculuslllA  (3-0-3)
Mech 230  Statics and Dynamics (4-0-4)
Phys 231 Physicsill (4-0-4) :
Phys231A  Physics il Laboratory (0-2-1)
2nd Semester
CIS 213 Introduction to Computer Science  (3-0-3)
EE 305 Electrical Engineering Principles: (3-2-4)
Math 222 Differential Equations  (4-0-4)
Mech232 Mechanics of Materials = (3-1-3)
SS 201 Economics (3-0-3)

*Paired courses. Half of the students will take these courses in reverse order.

THIRD YEAR

1st Semester g

MnE 351 Materials for Manufacturing  (2-2-3)

MnE 371 Manufacturing Processes for Metals - (2-2-3)
Math 333 Probability and Statistics  (3-0-3)

ME 339 Fundamentals of Mechanical Design. (3-0-3);,
Elective (Social Science: Lower Division GUR)  (3-0-3)
2nd Semester

MnE 320 Manufacturing System Dynamics and Control  (3-0-3)
MnE 360 Manufacturing Instrumentation  (2-2-3)

MnE 372 Manufacturing Processes for Plastics  (2-2-3)
ME 435 Thermodynamics (3-0-3)

Elective (Lit/Hist/Phil: GUR)  (3-0-3)

Elective (Hum/SS/STS: Upper Division GUR)  (3-0-3)
FOURTH YEAR

1st Semester

MnE 401 Design for Manufacturability  (2:2-3)

MnE 481 Manufacturing Systems Integration.  (2-2-3)
MnE 491 Manufacturing Engineering Project A (2-2-3)
|E 449 Industrial Robotics  (2-2-3)

|E 453 Computer Integrated Manufacturing (2-2-3)
Elective (Lit/Hist/Phil: GUR)  (3-0-3)

2nd Semester

MnE 492 Manufacturing Engineering Project B (2-2-3)

**|E 436 Cost Analysis and Engineering Economics (3-0-3)
IE 460 Measurement Techniques and Quality Control  (3-0-3)
Elective (Manufacturing Engineering)  (3-0-3)

Elective {Management: GUR)  (3-0-3)

EVENING PROGRAM Consult the program: director for information
on the evening curriculum for manufacturing engineering.

**pending approval

Electives

Social Science Lower Division General University. Requirement: Choose one
course from SS 200, SS 210, SS 221, SS 231, or approyed introductory courses
offered by Rutgers-Newark in anthropology, political science, psychology, and
sociology.

Hum/SS/STS Upper Division General University Requirement: A humanities or
social science elective numbered 300 or higher. Acceptable course designations
include anthropology, arts, economics, English (except Eng 342), history,
humanities, literature, philosophy, political science, psychology, sociology, and
STS (science, technology and: society): &

Lit/Hist/Phil General University Requirement: Two courses chosen from upper
division electives in literature, history, or phifosophy, but it is recommended that
both not be from the same field. Qualified students may take Honors Seminars
in the Humanities' (Hum 491H-499H) to fulfill all or part of this requirement.
Management General University Requirement: Choose {E 492 or Mgmt 390. AS
333 may be substituted only by those students taking the aerospace option:
Manufacturing Engineering: Consult the program director.

Refer to the General University Requirement section of this catalog for further
information on electives.

Co-op

Co-op courses bearing degree credit replace a technical elective or another
course approved by the faculty advisor in the student’s major department. In
manufacturing engineering, MnE 310 is taken for additive credit and' MnE 410
is taken for degree credit.
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Materials Science and Engmeermg # B.S. in Mechanical Engineering (140 credit minimum)
(Pending Approval) : DAY PROGRAM -
Administration: Materials = science and englneenng is' an in- - FIRST YEAR
Lterdisciplinary program. it is administered by a director in the Depart-  7st Semester
ment of Physics. Tiernan Hall, Room 463. Chem 115  Chemistry and Materials | (312-0-414%)

Chem 115A  Chem 115 Laboratory (0-2-0) el
The materials science and engineering degree program, currently +EG 101 - Engineering Graphics (1-2-2) 3

under. development, focuses on the properties and applications of Eng 111 English Composition  (3-0-3)
engineering materials. The professional in this field produces materials  Math 111 Calculus| (4-04)
to meet the demands of, for example, the designers of jet and rocket Phys 111 Physics| (3-0-3)
motors, microelectronic devices, biomedical devices and reactors. Phys 111A  Physics | Laboratory (0-2-1)
A scientifically oriented program, the planned curriculum includes pg__* Physical Education (0-1-1)
the faws and principles that govern the structure of the solid state  FrshSem  Freshman Seminar (1-0-0)
to produce optimum mechanical and physical properties. Option se- Snd Somester
quences in the curriculum provide for specialization in metallurgical - : :
engineering, electronic materials, polymer science and engineefing, g::"m" HgA gngm'm ﬁgg xaa::rr;,als(g—z_((:)!;/a- D)
and structural materials. ; * : ; ool
The program is designed to produce engineers and scientists who g:;Sn: ?}2 ggm}e:t:; : ﬁg{nglng_%rjg)Pmb Cltslilinf e )
have specialization coupled with a broad background in materials. ‘Math 112 Calculus Il ( 4_0_2)'
Typical courses include biomaterials, corrosion, solid state Phys 121 Physics Il (3-0-3)
chemistry, surface modification, and mechanical and physical Ph));s 121A ths ics Il Laboratory (0-2-1)

o

properties. Laboratories containing modern and sophisticated equip- ) \
ment are available for senior projects. e Elysicalbducation (0151 :
SECOND YEAR &
: 1st Semester 3
il . L ! Math 211 CalculusllA  (3-0-3)
Mechanical Englneermg Math225  Survey of Probability and Statistics - (1-0-1)
Administered by: Department of Mechanical and' Industrial Engineer- **mE 2h1£2—,35 gﬁ:ﬁzen(ﬁgoﬁtenas and Processes (2:2-3)
ing. Mechanical Engineering Center, Room 204. Hum 231 Culture and History Il (3-0-3) *

Phys 230 Physics Il (4-0-3'%)
Mechanical engineering is concerned with the design, development, Phys230A Physics lll Laboratory (0-1-14)

manufacture, and operation of a wide variety of energy conversion
and machine systems. Mechanical engineers employ their knowledge 2nd Semester

of materials, systems design and control, and production methods ME202 Elements of Mechanical Engineering  (1-2-2)
to design complex systems (such as aircraft, power plants, and com- ME 231 Kinematics of Machinery (3-1-3)
bustion engines) to meet design specifications as well as safety and Math222  Differential Equations (4-0-4)
environmental protection requirements. Mechanical engineers are also  Mech232  Mechanics of Materials  (3-1-3)
involved in developing conventional ‘and alternate energy sources, Mech236  Dynamics (2-0-2)
including fossil fuel, geothermal, wind, tide, solar, hydroelectric, and **SS 201 Economics  (3-0-3)
nuclear power generation systems, in response to our national eneray  THIRD YEAR
needs. : : ; 1st Semester

The first two years of the curriculum provide a foundation for the  Eg 405 Electrical Engineering Principles  (3-0-3)
mechanical engineering courses offered in the third year. The fourth  ME 314 Thermodynamicst (3-0-3)
year utilizes the knowledge acquired during the first three years to  ME 314 Dynamic Analysis of Machines (3-0-3)
develop professional skills in applied areas such as thermal and fluid  pmE 315 Stress Analysis  (3-0-3)

engineering, and systems design and control. Laboratory and project  Ejactive (Lit/Hist/Phil: GUR)  (3-0-3)
Work stpplement courses offered in the fourth year. CAD/CAM  Efactive (Social Science: Lower Division GUR)  (3-0-3)
systems are used extensively throughout the curriculum.

ME403 ° Mechanical Systems Designl (2-2-3)
ME 405 Mechanical Laboratory Il (1-2-2)
ME 407 Heat Transfer (3-0-3).

Elective (ME) (3-0-3)

Elective (Lit/Hist/Phil: GUR) (3-0-3)

Elective (Technical) (3-0-3)

i i i : 2nd Semester
The mechanical engineering curriculum prepares the student for A 5

professional work as well as graduate study in engineering or in such ME ggg r'”'d Mechanics (3-1-3)
‘ ‘areas as medicine, law and business. ntroduction to System Dynamics (3-0-3)
é The curriculum as described below is for students entering NJIT as mg g:g Lhec'r"“:dié"ei"“'r‘:s ':3 4;30'3)
freshmen in the fall of 1991 or after that date. Students entering before ME 343 Ma h'a:: i Lagborato I) il
: that date may have a different program and should consult the depart- =5 Mec ica 2Dtk ry ; -0( g
:‘ ment to learn which curriculum applies. ive (Management: ) (3-0-3)
5 FOURTH YEAR
i 1st Semester

‘; .i : 2nd Semester
i - - : . ME 406 Mechanical Laboratory lll  (1-2-2)
i ME 408 Mechanical Systems Design Il  (1-2-2)

Elective (ME) (3-0-3)

Elective (ME) (3-0-3)

Elective - (Hum/SS/STS: Upper Division GUR) (3-0-3)
Elective (Technical) (3-0-3) )

*Paired courses. Half of (he students will take these courses in reverse order.
**Paired courses. Half of the students will take these courses in reverse order.




EVENING PROGRAM

FIRST YEAR

1st Semester

Chem 115 Chemistry and Materials] (3Y2-0-4'%)
Chem 115A Chem 115 Laboratory (0-2-0)

Math 111 Calculus! (4-0-4)

2nd Semester

Chem 116  Chemistry and Materials Il  (3!2-0-4'%)

Chem 116A° Chem 116 Laboratory (0-2-0)
Eng 111 English Composition'  (3-0-3)
Math 112 Calculus Il  (4-0-4)

- SECOND YEAR
1st Semester
Phys 111 Physics| (3-0-3)
Phys 111A  Physics ! Laboratory (0-2-1)

Hum 112 Culture and History |  (3-0-3)
Math 211 CalculuslllA (3-0-3)

2nd Semester

Phys 121 Physics |l (3-0-3)

Phys 121A  Physics Il Laboratory _ (0-2-1)

CIS 101 Computer Programming and Problem Solving  (2-1-2)
Math 222 Differential Equations  (4-0-4)
THIRD YEAR °
1st Semester
Math 225 Survey of Probability and Statistics - (1-0-1)
EG 101 - Engineering Graphics = (1-2-2)
SS201 Economics (3-0-3)
Mech 235 Statics  (3-0-3)
2nd Semester
Phys 230 Physics Il (4-0-31%)
Phys230A  Physics I Laboratory  (0-1-12)
ME 202 Elements of Mechanical Engineering  (1-2-2)
FOURTH YEAR
1st Semester S
ME 215 Engineering Materials and'Processes. (2-2-3)
Mechi236 Dynamics = (2-0-2) ‘
Elective (Social Science: Lower Division GUR)  (3-0-3)
2nd Semester :
ME 231 Kinematics of Machinery. (3-1-3)
Hum 231 Culture:and'History Il' (3-0-3)
Mech 232 Mechanics of Materials  (3-1-3)
FIFTH YEAR ¥
1st. Semester
ME 311 Thermodynamics| (3-0-3)
ME 314 Dynamic Analysis of Machines  (3-0-3)
EE 405 Electrical En%ineering Principles  (3-0-3)
2nd'Semester %
ME 304 Fluid Mechanics  (3-1-3)
ME 312 Thermodynamics il (3-0-3)
Stress Analysis  (3-0-3)

ME315

SIXTH YEAR

1st Semester

ME 316 Machine Design (3-0-3)

ME 343 Mechanical Laboratory | (2-2-3)

2nd Semester:

ME 305 Introduction to System Dynamics (3-0-3)
ME 407 Heat Transfer (3-0-3)

Elective (Management: GUR) (3-0-3)
SEVENTH YEAR

1st Semester .
ME 403 Mechanical Systems Design| (2-2-3)
ME 405 Mechanical Laboratory Il - (1-2-2)
Elective (Lit/Hist/Phil: GUR) (3-0-3)

2nd Semester:

ME 406 Mechanical Laboratory Il (1-2-2)

ME 408 Mechanical Systems Design i (1-2-2)
Elective (Lit/Hist/Phil: GUR)  (3-0-3)

EIGHTH YEAR

1st Semester {

Elective (ME) (3-0-3)

Elective (Hum/SS/STS: Upper Division GUR)' (3-0-3)
Elective (Technical) (3-0-3)

2nd Semester

Elective (ME) (3-0-3)

Elective (ME) (3-0-3)

Elective (Technical) (3-0-3)

Note

Eligible students may. substitute Math 213H for the combination of Math 211
and Math 225.

Electives

Social Science Lower Division General University. Requirement: Choose one
course from SS 200, SS 210, SS 221, SS'231, or. approved introductory.courses
offered by Rutgers-Newark in anthropology, political science, psychology, and
sociology.

Hum/SS/STS Upper Division General University Requirement: A humanities or
social science elective numbered'300 or higher. Acceptable course designations
include anthropology, arts, economics, English (except Eng 342), history,
humanities, literature, philosophy, political science, psychology; sociology, and
STS (science, technology and society).

Lit/Hist/Phil. General University Requirement: Two courses chosen from upper
division electives in literature, history, or. philosophy, but it isrecommended that
both not be from the same field. Qualified students may take:Honors Seminars
in the Humanities' (Hum 491H-499H) to. fulfill all or part of this requirement.
Management General University Requirement: Choose IE 492 of Mgmt 390. AS
333 may. be substituted only. by those: students taking the aerospace option.
ME: Must be chosen from a list of courses available from'the mechanical and
industrial engineering department.

Technical: Must be chosen from a list.of courses available/from the:mechanical
and industrial engineering department.

Refer to the General University Requirement section of this catalog. for further
information on electives.

Co-op

Co-op courses bearing degree credit replace a technical elective or another
course approved by the faculty advisor in the student's major department. In
mechanical engineering, ME 310 is taken for additive credit and ME 410iis taken
for degree credit, with ME 310 as a prerequisite.
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Science, Technology and Society (STS) :

Administered by: Department of Social Science and Policy Studies.
Cullimore Hall, Room 501. The STS major is offered cooperatively by
NJIT and Rutgers-Newark, and is overseen by a program director at
NUJIT.

The Bachelor of Science degree program in STS offers a liberal
edtication for our technological age.'STS explores the foundations and
impact of science and technology by examining the values, language,
history, politics, and economics of modern technological society. It
prepares the student to integrate the scientific and technical dis-
ciplines with the humanities and social sciences. Through its
multidisciplinary approach, STS explores the interrelated worlds of the
scientist, engineer, politician, and citizen. Furthermore, the global,
multicuttural, and environmental perspective of STS develops ethical
awareness and public responsibility- :

STS graduates are in demand in many areas. Employment is found
\in fields such as law, medicine, technical communications, govern-
ment, corporate planning, business management, public policy and
administration, urban development, (transportation, technology
assessment, and environmental planning: The STS major can provide
excellent preparation for graduate study'in any ofithese fields, as well
as in Jiberal arts disciplines such as history and political’ science.

The STS major at NJIT is enriched by a number of special features
and opportunities. Major environmental and technological issues are
discussed by faculty and students at monthly STS colloguia. NJIT's
Center for Technology Studies, which is closely affiliated with the STS
program, sponsors a series of workshops and lectures to which STS
students are invited, and maintains a resource library of STS-related
books, journals, and video tapes that students are encouraged to use.
Opportunities exist for internships, which enable students to develop
and apply. their knowledge and skills in corporate and government
settings. Qualified STS students may participate in the Cooperative
Education program; the combined B.S./M.S. program; the Honors
program; and the Environmental Scholars program. Because STS is
a cooperative program with Rutgers-Newark, STS students have full
access fo a wide array of Rutgers courses in addition to those at NJIT.
Beginning in fall 1991, qualified students also have access to new
STS colirses being offered at the graduate level.

The STS major consists of three main components: core courses,
major specialization courses, and the senior seminar.

Core courses, which introduceistudents to the fundamental connec-
tions between civilization, technology, and the global environment,
focus on historical and cultural foundations, basic ideas and values,
dominant institutions, environmental viewpoints, policy formation, and
sustainable development. Core courses comprise 27 credits and in-
clude STS 257, STS 258, STS 304, STS 308, STS 310, R790:310 (or
STS 412), STS 395, and any two courses selected from Hist 485, Hist
486, R512:395, R512:396, or appropriate Honors HumanitiesiSeminars
in the history of science and technology.

Maijor specialization courses allow students to concentrate in one
of six areas. Working closely with a faculty advisory, each student
selects 18 credits of course work comprising a coherent program of
study designed to fuffill personal interests and potential career goals.
Courses may be selected from different disciplines at NJIT and
Rutgers-Newark, and qualified students may take graduate-level NJIT
courses in STS. :

The six areas of specialization are: (1) Environmental studies: the
role of science and technology in environmental planning, sustainable
development, and ecological preservation; (2) Communications: the
study of discourse and its communities, with emphasis on writing,
editing, oral presentations, and media studies; (3) Science and tech-
nology policy (pre-law): the beliefs, arguments, and strategies
employed by government (legal and regulatory) to achieve socially
desirable ends: (4) Medicine and society (pre-medical): the role of
science and technology in modern medicine; medical ethics; health
policy; (5) Urban studies: the social and technological aspects of city

*Math 111
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building and rural settiement in the making of the: modern world; (6)
History and philosophy of technology: the interaction of science and
technology in history, culture, and thought.

The Senior Seminar (STS 490 and STS 491) marks the culmination
of the STS curriculum. In this 6-credit capstone course sequence,
topics that are of critical importance to each student's undergraduate
program and professional future are investigated in depth. Students
work closely with the seminar director and a faculty advisor to identify
a subject, research it thoroughly, and compose a senior thesis.

M B.S. in Science, Technology and Soclety

(124 credit minimum)

FIRST YEAR
1st Semester
Eng 111 English Composition (3-0-3)

Calculus'| (4-0-4) or

*Math 138 General Calculus't (3-0-3)
SS 200 Understanding Technological Society. (3-0-3)
*CIS 104 Computer Programming and Graphics
Problems  (2-1-2) or
*CIS 113 Introduction to Computer Sciencell  (3-1-3)
Elective (Sciencewith lab)  (3-1-4)
PE-—- Physical Education  (0-1-1)

2nd Semester &

Hum 112 Culture and History |  (3-0-

Math 105 Elementary Probability.and Statistics  (3-0-3)
SS 201 Economics (3-0-3)

Elective (Science withilab) * (3-1-4)
Elective (Free) (3-0-3)

PE——- Physical Education’ (0-1-1)
SECOND YEAR

1st Semester

Hum231 Culture and History 1l (3-0-3) .
STS257 Technology and Society | (3-0-3)
Elective (Social Scierice) (3-0-3)

Elective (Science or Technology) (3-0-3)
Elective (Free) (3-0-3),

2nd Semester

STS 258 Technology and Society Il (3-0-3)
STS 304 Writing about STS  (3-0-3)
Elective (Social Science)  (3-0-3)

Elective (Science or Technology) (3-0-3)
Elective (Free) (3-0-3)

THIRD YEAR

1st Semester

STS 308 Technology and Global Development  (3-0-3)

Technology and Policy in Contemporary
America (3-0-3) or

STS 412

R790:310 Science; Technology and!Public Policy (3-0-3)
Elective (History.of Science of Technology) (3-0-3)
Elective (Major Specialization)  (3-0-3)
Elective (Free) (3-0-3)
2nd Semester ;
STS 310 Technology and Human Values (3-0-3)
STS 395 Theories of Science, Technology and Society. (3-0-3)
Elective (History.of Science or Technology) (3-0-3)
Elective (Major Specialization) (3-0-3)
Elective (Free) (3-0-3)
FOURTH YEAR
~ 1st Semester
STS 490 Projectand Seminar| (3-0-3)
Mgmt 390 Principles of Management  (3-0-3)
Elective (Major Specialization) (3-0-3)
Elective (Major Specialization) (3-0-3)
Elective {Free) (3-0-3)
2nd Semester
STS 491 Projectand Seminar Il (3-0-3)
Elective (Major Specialization) (3-0-3)
Elective (Major Specialization)  (3-0-3)
Elective (Free) (3-0-3)
Elective (Free) (3-0-3)

*The combination of these courses must equal at least 6 credits.
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Electives

Social Science: Two courses comprising 8 full year sequence in a single social
science discipline (i.e., anthropology, geography, political science, psychology,
sociology)-

History. of Science or Technology: Two courses chosen from among Hist 485
Technology and Society in Western Europe, Hist 486 Technology in American
History, R512:395 History of Science 1, R512:396 History of Science il, and
Honors Humanities Seminars in the history. of science and technology (Hum
491H-Hum 499H). Fulfills NJIT Lit/Hist/Phil: General University Requirement.
Science with lab: Students select two appropriate electives in consultation with
an advisor.

Scierice or Technology: Students selecttwo appropriate electives in consultation
with an advisor. :

Free (24 credits): Students select appropriate electives in consultation with an
advisor. :

Major Specialization (18 credits): Students select appropriate electives in consul-
tation with an advisor. Courses may. be selected: from different disciplines but
must comprise a coherent program of study within an area of specialization.
Refer to the General University Requirement section of this catalog for further
information on electives.

Co-op ;

Co-op courses replace electives with approval of advisor. In Science, Technolo-
gy, and Society; STS 311 and STS 411 are taken for degree credit.

Statistics and Actuarial 'Science

Administered by; Départment of Mathematics. Cullimore Hall, Reom

‘The mathematics department offers the B.S. degree in statistics and

actuarial science. Students may specialize in either statistics or actu-
arial science. The curriculum offered by the mathematics department
has been designed to provide a strong mathematical foundation in
conjunction with a broad liberal arts education which will enable the
graduate to pursue a professional career in statistics or actuarial
science:

Statistics is the study. of the collection and analysis of numerical
data for the purpose of solving problems. The statistician might help
a scientist design an experiment SO that the data obtained lend
themselves toiclear and meaningful analysis, design a sampling and
polling technique for a company to determine which features are
popular with consumers, or compile data to help predict future trends.
Statisticians become adeptinthe techniques of sampling—the careful
analysis of a small population to predict how amuch larger population
will behave.

Actuarial science is concerned with the application of mathematical
probability to the design of financially sound insurance and pension
programs which satisfy/the public’sineeds. Actuaries forecast probable
development in areas stich as jife expectancy and pension plans.
Career advancement is heavily dependent upon passing a series of
examinations sponsored by the professional actuarial societies. The
Saciety of Actuaries gives examinations for the life and health in-
surance fields. The Casualty Actuarial Society gives examinations for
the property andliability field. The curriculumleadingtoithe B.S.SAS.
(specializing in actuarial science) prepares the graduate for three of
these examinations which are common and jointly sponsored by both
societies and!one exam in actuarial mathematics administered by the
Society of Actuaries.

The curriculum as described below.is for students entering NJIT as
freshmen in the fall of 1991 or after that date. Students entering before
that date may have a different program and should consult the depart-
ment. to leam, which curriculum applies.

m B.S. in Statistics and Actuarial Science

ACTUARIAL SCIENCE OPTION (129 credit minimum)

FIRST YEAR

1st:.Semester

Math 111 Calculus| (4-0-4)

Math 141 Introduction to Actuarial Science (3-0-3)
CIS 113 Introduction to Computer Science’l (31 -3)
Eng 111 English Composition (3-0-3)

Elective (Science)  (3-0-3)

PE-== Physical Education  (0-1 -1)

Frsh'Sem Freshman Seminar  (1-0-0)
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2nd Semester
Math 112 Calculus il (4-0-4)
SS 201 Economics (3-0-3)

CIS 114 Introduction to Computer Sciencell  (3-1 -3)
Hum 112 Culture and History ]  (3-0-3)
Elective {Science with Lab) (3-1-4) ;
PE--- Physical Education (0-1 -1)
SECOND YEAR
1st Semester
Math 213 Calculus B (4-0-4)
Math 226 Discrete Analysis  (4-0-4)
Math 337 Linear Algebra (3-0-3)
Hum 231 Culture and History Il' (3-0-3)
Elective (Social Science: Lower Division GUR)  (3-0-3)
2nd Semester
Math 222 Differential Equations  (4-0-4)
Math 244 Introduction to Probability  (3-0-3)
Econ 360 Managerial Economics (3-0-3)
CIS 105 Computer Programming (APL) (1-1-1)
Elective (Science, Technology and Society) - (3-0-3)
Elective (Free) (3-0-3)
THIRD YEAR
1st:Semester
Math 334 Mathematics for Management Science (3-0-3)
Math 340 Applied Numerical Methods and Optimization  (3-0-3)
Math 341 Statistical Methods'l' (3-0-3) :
CIS 461 Systems Simulation (3-0-3)
Elective (Management: GUR) (3-0-3)
2nd Semester
. Math 342 Statistical Methods il (3-0-3)
Math' 344 Regression Analysis (3-0-3)
Math 346 Mathematics of Finance  (3-0-3)
Fin 423 Risk Management (3-0-3)
Elective (Free) (3-0-3)
FOURTH YEAR
1st Semester
Math 441 Actuarial Mathematics:l  (3-0-3)
Math 446 Topics in Applied Statistics (3-0-3)
Elective {Fin/Acct) (3-0-3)
Elective {Technical)  (3-0-3)
Elective (Lit/Rist/Phil: GUR) (3-0-3)
2nd Semester :
Math 442 Actuarial Mathematics Il* (3-0-3)
Math 493 Seminarin Actuarial Science  (3-0-3) :
HRM 407 Socialllnsurance and Employee Benefits (3-0-3)
Elective _ (Technical) (3-0-3)
Elective (Lit/Hist/Phil: GUR)  (3-0-3)
Electives

All electives are to be selected in constltation with an advisor.

Social Science Lower Division General University Requirement: Choose one
course from SS200, SS210, SS 221, SS 231, oF approved introductory.courses
offered by Rutgers-Newark'in anthropology, political science, psychology, and
sociology.

Lit/Hist/Phil. General University Requirement:: TWo courses chosen from upper
division electives in literature, history, of philosophy, butiit is recommended that
both not be from the same field. Qualified students may. take Honors Seminars
in the Humanities (Hum 491H-499H) to fulfill all or part of this/requirement.

- Management General University: Requirement. €hoose IE 492 of Mgmt 390. AS

333 may be substituted only by those students taking the aerospace option:
Science, Technology and Socjety: One upper division SIS course.

Fin/Acct: One course in finance or accounting:

Science: Students choose: a science course. :

Science with lab: Students choose a laboratory science course.

Technical: Consult the advisor.

Free: Consult the advisor. :

Refer to the General University. Requirement section of: this catalog for further
information, on: electives.

Co-op ‘ ;

Co-op! courses bearing degree credit replace a technical elective of another
course approved by the faculty advisor in the student’s major department. in
actuarial science, Math 310 and' Math 410 are taken for degree credit.




STATISTICS OPTION (129 credit minimum)

FIRST YEAR

1st Semester

Math 111 Calculus'l (4-0-4)

CIS 113 Introduction to Computer Science | (3-1-3)
Eng 111 English.Composition. (3-0-3)

SS201 Economics (3-0-3)

Elective (Science) (3-0-3)

PE-—- Physical Education (0-1-1)

Frsh Sem Freshman Seminar  (1-0-0)

2nd Semester

Math 112 Calculusit  (4-0-4)

CIS 114 Introduction'to Computer Science Il (3-1-3)
Hum 112 Culture and History'l (3-0-3)

Econ 360 Managerial Economics (3-0-3)

Elective (Science with Lab)y (3-1-4)

PE-——- Physical Education " (0-1-1)
'SECOND YEAR

st Semester. :

Mathi213 CaiculusiliB (4-0-4)

Math 226 Discrete Analysis  (4-0-4)

Math 337 Linear Algebra  (3-0-3) i

CIS 105 Computer Programming (APL) (1-1-1)
Hum 231 Culture and History It (3-0-3)

Elective (SocialScience: Lower Division GUR)  (3-0-3)
2nd Semester

Math 222 Differential Equations  (4-0-4)

Math244  Introductionito Probability  (3-0-3)

CIS 105 Computer Programming (FORTRAN)  (1-1-1)
Elective (Science, Technology and Society) (3-0-3)
Elective (Lit/Hist/Philz GUR) " (3-0-3)

Elective (Free) (3-0-3)

THIRD YEAR

1st Semester

Math 334 Mathematics for Management Science (3-0-3)
Math 341 Statistical Methods!l  (3-0-3)

Math 545 Advanced Calculus1 (3-0-3)

CIS 461 Systems Simulation (3-0-3)

Elective (Free) (3-0-3)

2nd Semester

Math 342 Statistical/Methods Il (3-0-3)

Math 344 Regression/Analysis  (3-0-3)

Math 546 Advanced Calculusill  (3-0-3)
Elective (Lit/Hist/Phil: GUR) (3:0-3)
Elective (Free) (3-0-3)

FOURTH YEAR

1st. Semester

Math 443 Statistical Methods Ill  (3-0-3)
Math 445 Introduction to Experimental Design  (3-0-3)
Math 446 Topics in Applied Statistics  (3-0-3)
Elective (Management: GUR) (3-0-3)
Elective (Free) (3-0-3) :

2nd Semester

Math444  Applied Sampling Methods (3-0-3)

Math 577 Introductionito Stochastic Processes  (3-0-3)
Elective (Technical)  (3-0-3) :

Elective (Free). (3-0-3)

‘Elective (Free) (3-0-3)

Electives

All electives are to be selected in consultation with an advisor.

Social Science Lower Djivision General Univelsity Requirement: Choose one
course from SS 200, SS 210, SS/221, SS 231, or approvediintroductory: courses
offered by Rutgers-Newark in anthropology, poliﬁ!al science, psychology, and
sociology. P :

Lit/Hist/Phil General University Requirement: Two eourses. chosen from upper
division electives in literature, history, or philosophy, but it is recommended that
both not be from the same field, Qualified students may take Honors Seminars
in the Humanities (Hum 491H-499H) to fulfill all' or part of this requirement.
Management General University Requirement: Choose IE 492 or Mgmt 390 AS
333 may be substituted only by those students'taking the aerospace optior.
Science, Technology and Society: One upper division:STS course.

Sciernice: Students choose a science course.

Science with fab: Students choose a laboratory science course.

Technical: Consult the advisor. : %

Free: Consult the advisor.

Refer to the General University. Requirement section of this catalog for further
information on electives.

Co-op

Co-op courses bearing degree credit replace a technical elective or another
course approved by the faculty advisor in the student's major department- [n
statistics, Math 310 and Math 410 are taken for degree credit.
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Bachelor's Degree Programs: Academic Minors

Students at NJIT may choose to earn a minor in a field other than
their major field. At present, NJIT offers minors in the following areas:
applied mathematics; chemistry; communication arts; computer
engineering; computer science; dramajtheatre; economics; finance;
history; human resources management; information systems;
literature; management; manufacturing engineering; marketing;
physics; science, technology and society; scientific computing and
statistics. An aerospace option s also available.
General rules on administration of minors appear on page 22.

APPLIED MATHEMATICS (23 credit minimum)

Administered by: Department of Mathematics. Cullimore Hall, Room
606. See page 30 to learn about the applied mathematics discipline.

Part A. Take all courses except as noted.

Math 112 Calculusll (4-0-4)

Math 211 Calculus A (3-0-3) or
{Math213  CalculuslliB (4-0-4)

Math 222 Differential Equations = (4-0-4)

Math 333 Probability and'Statistics  (3-0-3)

Math 337 Linear Algebra  (3-0-3)

" Part B. Two of the following:

Math 331 Introdliction to Partial Differential Equations (3-0-3), -
Math 332 = [nfroduction to Functions of:a Complex

Variable (3-0-3)
Math 334 Mathematics for Management Science (3-0-3)
Math'335 Vector Analysis (3-0-3)
Math 336 Applied Abstract Algebra  (3-0-3)
Math 340

Applied Numerical'Methods and Optimization  (3-0-3)

CHEMISTRY

Administered by: Department of Chemical Engineering, Chemistry and
Environmental Science. Tiernan Hall, Room 151. See page 29 to learn
about the applied chemistry discipline. E

CHEMISTRY MINOR OPEN TO ALL STUDENTS
(18 credit minimum)

Part A. Take éll courses:

Chem 335 Physical Chemistryll  (3-4-5)
Chem 344 Organic Chemistry II* (3-4-5)
Chem 484 Modern Analytical Chemistry  (1-4-3)

Part B. A choice of two related.courses from the following:

Chem 336 Physical Chemistry Il (3-0-3)
Chem 412 Inorganic Reactions and\Processes  (2-2-3)
Chem 440 Fundamentals of Polymers . (3-0-3)
Chem443  Polymer Laboratory (1-4-3)
Chem 448 Preparation'and Analysis of OrQanic
Compounds (0-4-2) :

Chem 473 Biochemistry (3-0-3) &
Chem 491 Research and Independent Study !l (3-0-3)
Chem 492 Research and/independent Studyil  (3-0-3)
Chem 502 Advanced Organic Chemistry'l  (3-0-3)
Chem 552 Laser Chemistry (3-0-3)

- CHEMISTRY MINORNOT OPEN TO CHEMICAL
ENGINEERING MAJORS (21.5 credit minimum)
Part A. Take all courses.
Chem 116 Chemistry and Materials [l (372-0-4%2)

Chem 116A  Chem t16iLaboratory  (0-2-0)

Chem 484 Modern/Analytical Chemistry (1-4-3)
Part B. Choose ofie set. .
Chem 231 Physical Chemistryl" (3-0-3)
Chem 335 Physical Chemistry Il (3-4-5) or
Chem 343 Organic Chemistry! (3-0-3)
Chem 344 Organic Chemistry Il (3-4-5)
Part C. A choice of twa related.courses from thefollowing:
*Chem 231  Physical Chemistry'l (3-0-3)
*Chem 335 PhysicaliChemistry'll (3-4-5)
Chem 336 Physical Chemistry il (3-0-3)
*Chem'343 Organic Chemistry'l (3-0-3)
*Chem 344 Organic Chemistry Il (3-4-5)
Chem412  Inorganic Reactions and Processes (2-2-3)
Chem 440 Fundamentals of Polymers  (3-0-3)
Chem 443 Polymer Laboratory (1-4-3)
Chem 448 Preparation and Analysis of Organic
Compounds (0-4-2)
Chem473  Biochemistty (3-0-3)
Chem 502 Advanced Organic Chemistry'l  (3-0-3)
Chem 552 Laser Chemistry  (3-0-3)

Any suitable 500- or.600-level chemistrycourse with permission of
the instructor.

*If not used in Part B.




COMMUNICATION ARTS (21 credits)

Administered by: Department of Humanities. Cullimore Hall, Room
515.

The minor in communication arts enhances the capacity to think
clearly and critically, and the ability to communicate effectively. These
attributes have never been in greater demand than in' the complex
technological' and scientific world of today, and those who possess
them have a considerable competitive edge over those who do not.

Students taking this minor elect a series of courses drawn from
several different areas of communications, including journalism, ad-
vanced! composition, oral communications, and technical report writ-
ing. Independent study is available to students who opt to study one
or more of these fields at a more advanced level. Communication arts
minors are also encouraged to become! involved in related extracur-
ricular. activities, such as writing for the Vector student newspaper and
participating in the Forensics Team.

Core colirses in the main disciplines of communications teach
specific communications skills within' a broadly humanistic: context.
Thus, students pursuing the minor in communication: arts not only
learn state-of-the-art techniques for preparing documents, articles,
technical reports, and speeches, but also learn to promote the
humanistic values essential to informed leadership: ini any. field of
endeavor. §

Part A. Take both courses.
Hum 112 Culture'and History 1  (3-0-3)
Hum231 Culture andHistory/ll  (3-0-3)

Part B. Three of the following:

Engi238 Advanced Composition (3-0-3)
Eng 339 Practical Journalism' (3-0-3)
Engi340 Oral'Presentations (3-0-3)

Engi342 Technical ReportWriting  (3-0-3)
STS 304 Writing about:Science, Technology:and
Society (3-0-3)

Hum401 . Independent Study (3-0-3)

Hum 402 independent Study: (3-0-3)

Appropriate Communications Courses at Rutgers-Newark

Part C. Two upper. division literature or philosophy:electives in related
areas such as: Hist 445 Communication Through the Ages and Lit
480 Philosophy. of Language; or other upper division humanities elec-
tives approved: by faculty’ coordinator.

COMPUTER ENGINEERING (21 credit minimum)
Administered by: Department of Electrical and Computer Engineering.
Tiernan Hall, Room 150, -

Computer engineering is interdisciplinary. program, overseen by
a director in the Departmertt of Electrical and Computer. Engineering.
The computer engineering/migor for CIS majors emphasizesihardware
design and experimentation. The minor for other students is similar
to the computer. engineering major. See page 35 tolearn more about
the computer engineering discipline.

COMPUTER ENGINEERING MINOR OPEN TO CIS MAJORS ONLY

EE 232 Circuits and'Systems Il (3-0-3)

EE 251 Digital Design’ (3-0-3)

EE 271 Electronic Circuits'l " (3-0-3)

EE291 Electrical Engineering Llab'l  (0-3-1)
EE 372 Electronic Circuits Il (3-0-3)

CoE 391 Computer Engineering Lab! (1-3-2)
CoE 392 Computer Engineering Lab i (1-3-2)
CoE 493 Computer Engineering Lab/lll" (2-4-4)

COMPUTER ENGINEERING MINOR NOT OPEN TO ELECTRICAL
ENGINEERING AND COMPUTER SCIENCE MAJORS

Part A. Take all courses.
EE 251 DigitaliDesign  (3-0-3)
CIS 105 Computer Programming (Pascal).  (1-1-1)
CIS 332 Principles of Operating/Systems  (3-1-3)
{CIS 335 Data Structures and Algorithm Design  (3-0-3) or
CIS 114 Introduction to Computer Science’ (3-1-3)
'CoE 351 Computer Systems Organization: (3-0-3)

CoE 391 Computer Engineering Labl - (1-3-2)
CoE 451 Computer Architecture  (3-0-3)

Part B. - :
 One CoE or CIS 400-level elective.

COMPUTER SCIENCE (24 credits)

Administered by: Department of Computer and Information Science.
Guttenberg Information Technology Center, Room 4400. See page 36
to learn more about the computer science discipline.

Part A. Take all courses listed.

CIS 114 Introduction to Gomputer Science il (3-1-3)

CIS 231 Machine and Assembly Language
Programming  (3-1-3)

CIS 251 Computer Organization (3-0-3)

CIS 332 Principles of Operating Systems  (3-1-3)

PartB. :

A minimum of four 300- and 400-level electives in CIS. Two of these
must be at the 400 level.

DRAMA/THEATRE (21 credits)

Administered by: Department of Humanities. Cullimore Hall," Reom
515.

The minor in drama/theatre combines the study. of the dramatic arts

" as literature with training in the nature and practice ofi live theatre.

Through this balance of academic investigation and hands-on ex-
perience, students gain an unusually broad perspective on this excit-
ing field of the performing arts.

To achieve this balance, students electing a minor in drama/theatre
take at least two courses in'dramatic literature and at'least twoicourses
in theatre arts. Students electing this minor participate in actual
productions staged in'the joint theatre season of NJIT and Rutgers-
Newark. Their roles in these productions, whether behind of in"front
of the curtain, teach valliable lessons in communication; responsibility,
teamwork, self-confidence, and self-esteem:

Part A. Take all courses.

Hum 112 Culture and History' | (3-0-3)
Humi231 Culture'and History Il (3-0-3)
Arts 334 Elements of the Theatre  (3-0-3)

Part B.
Students take an approved course in theatre arts such as Ars 435

Advanced Theatre Workshop, Hum' 401 Independent Study, or an

appropriate elective in the theatre arts department at Rutgers-Newark:
Part C. Two of the following:

Lit 456 Modern Continental and British Drama = (3-0-3)
Lit 459 20th Century American Drama  (3-0-3)

Lit 460 Non-Western Drama’ (3-0-3)

Lit 461 Contemporary. Ethnic:andiMinority Drama (3-0-3)
Lit 475 Shakespeare (3-0-3)

Part D.

One upper division elective in history or philosophy. chiosen with
approval of faculty coordinator.

ECONOMICS (18 credits)
Administered by: School of industrial Management. Weston=Hall;
Room 200.

The minor in economics is designed to equip: students: with the
quantitative and analytical tools and skills required to solve the wide
range of resource allocation problems associated with-a complex
modern society. ;

SS201 Economics (3-0-3)

Econ 360 Managerial Economics (3-0-3)

Econ 463 International Economics (3-0-3)

Econ 465 Mathematical Foundations of Economic
Theory (3-0-3)

Econ 466 The Economics of Consumption (3-0-3)

Econ 467 Aggregate Economics  (3-0-3)

P
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FINANCE (18 credits) -
Administered by: School of Industrial Management. Weston Hall,
Room 200. See page 51 to learn more about the finance discipline.

Acct 115 Principles of Accounting  (3-0-3)
SS 201 Economics (3-0-3)
Fin 317 Investment Analysis  (3-0-3)
Fin 320 Money:and Banking. (3-0-3)
Fin 321 The Financial Systems (3-0-3)
. Econ'421 Commercial Banking (3-0-3)

HISTORY (21 credits) .

Administered by: Department of Humanities. Cullimore Hall, Room
515: :

The minor in history. provides an opportunity to enrich one’s cultural
perspective through the study of the past and present. Students
consider large themes of context and chronology and learn to under-
stand how societies and linstitutions change and adapt over time. By
confronting historical problems, they are taught a liberal appreciation
for other cultures as well as meaningful insights into their own. They
also learn specific practical skills, such as the ability to analyze and
clearly and concisely discuss written documents.

The core of the history minor consists of four electives that each
student chooses from among the large number of upper level history
cotirses offered at NJIT. Some of these courses cover the history of
specific regions during particular time periods of special interest, such
as ancient Greece and the Persian Empire, modern Russian civ:
ilization, United States foreign policy.in the 20th century, and contem-
porary Europe. Others treat'the contributions of specific groups, such
* s African-American culture. Still other courses study special historical
problems and topics, stch as cities in history, war and modernization,
modemn thought, technology and: society in Europe, technology in
American history, communication through the ages, population and
history, and history: through film. Qualified students may also apply
toward the core reguirement in history appropriate Honors Seminars
in the Humanities and advanced independent course work.

Part A. Take both.courses.

Hum 112 Culture and History | (3-0-3)
Hum 231 Cufture and History Il (3-0-3)
Part B.

Four upper division electives in history.
Part C.

One upper division elective in literature or philosophy, chosen' with
approval of faculty coordinator.

Hum 401 and/or Hum 402 (Independent Study) may be substituted
for electives, with approval of faculty coordinator.

"HUMAN RESOURCES (18 credits)
Administered by: School of Industrial Management. Weston Hall,
Room 200. See page 51 to learn more about the human resources

discipline.
Part A. Take both courses.

SS 201 Economics (3-0-3)
Mgmt 390 Principles of Management (3-0-3)

Part B. Four of the following:

HRM 301 Organizational'Behavior (3-0-3)
HRM'303 Human Resource Management . (3-0-3)
HRM 304 Industrial Safety Administration (3-0-3)
HRM 305 Supervision and Employee Relations (3-0-3)
HRM 307 Industrial Psychology  (3-0-3)
HRM 308 Labor Economics and Industrial Relations ~ (3-0-3)
HRM 402 Administration of Equal Employment Opportunity
Programs (3-0-3)
HRM 405 Organizational Strategies for Productivity
; Improvement  (3-0-3)
HRM 406 Wage and Salary Analysis (3-0-3)
HRM 407 Social [nsurance Employee Benefits (3-0-3)
HRM 410 Group Development and Dynamics  (3-0-3)
HRM 411 Training and Development (3-0-3)
HBM 412 Labor-Management Relations (3-0-3)
HRM413 ' Industrial Relations Policy (3-0-3)
HRM 414 Labor Market Analysis  (3-0-3)

Mgmt 499

Employee-Management Communications (3-0-3)

‘INFORMATION SYSTEMS (24 credits)

Administered by: Department of Computer and Information Science.
Guttenberg Information Technologies Center, Room 4400. See page
50 to learn more about the information systems discipline.

Part A. Take all courses listed.

CIS 114 Introduction to Computer Science Il (3-1-3) ;
CIS 390 Requirements Analysis and Systems Design (3-0-3)
CIS 431 Introduction to Database Systems (3-0-3)

CIS 465 Comptiter Techniques for Management information

.Systems  (3-0-3)
Part B. Four of theifollowing:,

CIS 251 Compliter Organization' (3-0-3)

CIS 350 Computers and Society  (3-0-3)

CIS 365 Computer Applicationsito Commercial
Problems (2-2-3)

CIS 370 Introduction to Artificial Intelligence  (3-1-3)

CIS 447 Human-Computer Interfaces  (3-0-3)

CIS 451 Introduction to Data Communications :and
Networks (3-1-3)

CIS 455 Computer Systems Management (3-0-3)

CIS 461 Systems Simulation  (3-0-3)

CIS 490 Guided Design in Software Engineering  (3-0-3)

LITERATURE (21 credits) : %

Administered by: Department of Humanitieé Cullimore Hall, Room

515. .

The minor in literature is about human experience expressedin
imaginative language and embodied in aesthetically pleasing works
of art. The study of literature/enriches one's experience, heightens
awareness of the fundamental problems of.existence, and leadsito
the discovery ofione’s potential as ahumanibeing. It also teaches
specific practical skills, suchas the ability to understand, analyze, and
clearly and concisely discuss complex texts.

The core of the literature minor consists of four electives that.each
student chooses from among the large number of upper level literature
colirses offered at NJIT. Examples include courses in the nature,
history, and psychology ofithe novel; courses en particular literary
forms such as the short story, satire, poetry, and non-fiction; courses
in the literature of the Bible and the Greek and Roman classics;
courses in dramatic literature andthe relationship of literature and film;

* and courses in special genres stich as sciencefiction and utopian

{

literature. Qualified students may also apply towardithe core
requirement in literature appropriate Honors Seminars in the
Humanities and advanced independent course Work.

Part A. Take both.courses.

Hum 112 Culture and History I (3-0-3)
‘Hum 231 Culture and History Il (3-0-3)
Part B.

Four upper division electives in literature.

Part C.

One upper division elective in history or philosophy. chosen with
approval of faculty coordinator.

Hum 401 and/or Hum 402 (Independent Study) may be substituted
for electives, with approval of faculty coordinator. 4

MANAGEMENT (21 credits)

Administered by: School of Industrial Management. Weston Hall,
Room 200. See page 51 to learn more about the management dis-
cipline. 5

Part A. Select as noted.

Acct 115 Principles of Accounting |  (3-0-3) and
Acct 116 Principles of Accounting Il (3-0-3)
or

Acct 515 Accounting for Managerial Control  (3-0-3)

Part B. Take all courses.

Fin 315 Principles of Financial Management = (3-0-3)
MIS 345 Management of Information Systems  (3-0-3)
Mgmt 390 Principles of Management (3-0-3)

Mrkt 330 Principles of Marketing (3-0-3)

OM 375 Management Science (3-0-3)

SS 201 Economics (3-0-3)




MANUFACTURING ENGINEERING (24 credits)

Administration: Manufacturing engineering is an interdisciplinary pro-
gram. It is overseen by the director of manufacturing! engineering
programs. Guttenberg Information Technologies Center, Room 2400.
See page 53 to learn more about the manufacturing engineering

discipline. PartA.

MnE 320 Manufacturing System Dynamics and
Control (3-0-3)
MnE 351 Materials for Manufacturing (2-2-3)
MnE 371 Manufacturing Processes for Metals  (2-2-3) Hist 485
MnE 372 Manufacturing Processes for Plastics  (2-2-3)
MnE 401 Design for Manufacturability.  (2-2-3) Hist 486
MnE 481 Manufacturing Systems Integration  (2-2-3) Phil 434
IE 453 Computer-Integrated Manufacturing  (2-2-3) R512:395
{E 460 Measurement Techniques and Quality R512:396
Control (3~0-3) R790:310

MARKETING (18 credits)
Administered by: School of Industrial Management. Weston Hall,
Room 200. See page 51 to learn more about the marketing discipline.

Part A. Take all courses.

SS 201 Economics (3-0-3)
Mrkt 330 Principles of Marketing  (3-0-3)
Mrkt 331 Consumer and Buyer Behavior  (3-0-3)

Part B. One of.the following:

Mrkt 433 Services Marketing (3-0-3) ClS 114
Mrkt 434 Industrial Marketing  (3-0-3) CIS'352
Mrkt 435 International Marketing  (3-0-3) CIS 421
Part C. Two of the following: “C1S438
Mrkt 332 AdvertisingiTheory and Technique = (3-0-3)
Mrkt 336 Marketing Communications: Promotion, ClS 453
Persuasion and Public Relations  (3-0-3)
Mrkt 337 Marketing Distribution Channels  (3-0-3) €IS 332
Mrkt 338 Product Developmentiand CIS 370
Management (3-0-3) CIS 431
Y CIS 432
PHYSICS (24 credit minimum) :
Administered by: Department of Physics. Tiernan Hall, Room 463. See  CIS 451
page 3i to learn' more about the applied physics discipline.
CIS'461

Part A. 7ake all courses.

SCIENCE, TECHNOLOGY AND SOCIETY (18 credits)
Administered by: Department of Social Science and Policy Studies.
Cullimore Hall, Room 501. The STS minor is offered cooperatively by
NJIT and Rutgers-Newark, and is overseen by a program director at
NJIT. See page 56 to learn more about the STS' program.

Six credits of lower division social science courses.

Part B. Twelve credits from the following:
Any upper division STS courses or

Technology and Society.in Western

Europe (3-0-3)

Technology in American History  (3-0-3)
Engineering Ethics (3-0-3)

History of Sciencel (3-0-3)

History of Science Il  (3-0-3)

Science, Technology and Public Policy: (3-0-3)

SCIENTIFIC COMPUTING (24 credits)
Administered by: Department of Computer and Informatlon Science.
Guttenberg Information Technologies Center, Room 4400:

The minor in scientific computing is available to the student who
seeks to have an advanced understanding of those tools: and
methodologies in' computer science which may be applied to the
design and analysis of scientific and engineering systems:

Part A. Take all.courses listed.

Introduction to Computer Sciencell  (3-1-3)
Parallel Computers and Programming = (3-1-3)
Numerical Algorithms  (3-0-3)

Programming forinteractive Computer
Graphics (3-0-3)

Microcomputers and Applications * (3-1-3)

Part B. Three of the following:

Principles'of Operating Systems  (3-1-3)
Introductionito Artificialllntelligence  (3-1-3)
introduction to Database Systems  (3-0-3)
Advanced!Operating Systems and Computer
Architecture  (3-0-3)

Introduction to'Data Communications and
Networks  (3-1-3)

Systems Simulation  (3-0-3)

STATISTICS (23 credit minimum)
Administered by: Department of Mathematics. Cullimore Hall,
Room 606. See page 57 to learn more about the statistics discipline.

Part A. Take all.courses.

Calculusil (4-0-4)
CalculusiliA° (3-0-3) or
CaleculusiliB (4-0-4)
Differential Equations (4-0-4) or
Discrete Analysis  (4-0-4)
Probability'and Statistics (3-0-3)
Linear Algebra (3-0-3)
Regression Analysis  (3-0-3)

Part B. One of the following:

Phys 111 Physics] (3-0-3)

Phys 111A Physics [Laboratory’ (0-2-1)

Phys 121 Physicsil (3-0-3)

Phys121A Physics ll'taboratory. (0-2-1)

Phys 231 Physics Il ,(4-0-4)

Part B. b Math 112

Twelve credits of Upper division physics courses formingia coherent {Math 211

plan of: study. Students may take relevant courses offered by depart- (Mathi213

ments other than physics such as ME 311 Thermodynamics; however, {Math 222

a minimum of 6! credits must be physics courses taken at NJIT or Math226

Rutgers-Newark. Math 333
Math 337
Math 344
Math 341
Mathi342
Math 444
Math 445
Math 446

Statistical Methods| (3-0-3)
StatisticaliMethods'll (3-0-3)

Applied' SamplingMethods' (3-0-3)
Introduction'to Experimental Design  (3-0-3)
Topicsiin Applied Statistics (3-0-3)







Courses of Instruction

NUMERICAL CODE

Lower Division Courses

Courses numbered between 100 and 199 are
normally taken' by freshmen.

Courses numbered 200-299 are normaily
taken by sophomores.

Upper Division Courses
Courses numbered 300- 399 are normally
taken by juniors.
Courses numbered 400-499 are normally
taken by seniors.
Courses numbered 500-599 are graduate
courses open to" undergraduates with ad-
visor’s approval, except in the School of
Architecture, where such courses are taken
by fifth-year undergraduate students.
Courses numbered 600 and above are not
available' to undergraduates, except with
special permission.

The numbers after each course (e.g. 3-3—4)
represent the fecitation' hours, laboratory
hours, and' credits, respectively.

PREREQUISITE/COREQUISITE
REQUIREMENTS °

It is the responsibility of the student to meet
all prerequisiteiand corequisite requirements.
The department concerned may refuse to
give credit for a' course if its' prerequisites
have not been satisfactorily passed.

ADDITIVE CREDIT

Additive credit cannot be used to satisfy
graduation requirements in any curriculum.
Courses taken for additive credit add to the
student’s overall education and are!listed on
the transcript, with additive credit adding to
the total number of credits required for a
degree.

ALPHABETICAL CODE AND PAGE

NUMBER

Acct  Accounting, 65
Arch'  Architecture, 66
Arts Arts, 70

AS Aerospace Studies, 65
CE CivilEngineering, 74

CETl  Construction and Contracting
Engineering Technology, 84

ChE  Chemical Engineering, 70

Chem' Chemistry, 72

CIS Computer andiinformation Sc:ence
76

CoE  Computer Engineering, 76

Coop Cooperative Education, 80

Econ  Economics, 81

EE Electrical Engineering, 81
EET  ElectricalEngineering Technology,
85

EG Engineering Graphics, 84

EnE  Environmental'Engineering, 89

EM Management Engineering, 98

Eng English, 88

Fin Finance, 89 ;

Frsh'Sem Freshman Seminar, 114

Hist  History, 90

HRM  Human Resources Management, 92
Hum  Humanities, 91

IE Industrial Engineering, 93

Lit Literature, 95

Math  Mathematics, 100

ME Mechanical Engineering, 104

Mech  Mechanics, 106

MET  Mechanical Engineering
Technology, 87

Mgmt Management, 97

MIS Information' Systems Management,
95

MnE  Manufacturing Engineering, 98

MNET Manufacturing Engineering
Technology, 86

Mrkt  Marketing, 99

MtSc  Materials'Science, 100

NuSc Nuclear Science, 107

OM Operations Management, 107

. PE Physical Education, 108

Phil Philosophy, 108

Phys  Physics, 109

SET

Surveying Engineering Technology,
a8

SS Social'Science, 113
SIS  Science, Technology and Society,
112

Tutr Freshman Tutorial, 114

Rutgers-Newark Courses

American History, 91

Biology, 70

Mathematics, 103

Political Science, 113

Science, Technology and Society, 113

Accounting !

Offered by the School of Industrial
Management. See Management course list
for facuty.

Acct 115 ;
Principles of Accounting 1'3-0-3

Basic " accounting concepts, documents,
work sheets, ledgers, and procedures for
keeping accounts: Emphasis given to inven-
tory and job' order accounting methods.
(formerly IM' 110)

Acct 116
Principles of Accounting 11 3-0-3
Prerequisite; Accti115. A continuation of Acct
115.  Valuation, = depreciation, costing
methods, overhead accumulations and dis-
- tribution. Emphasis given to standard' costs,
cost estimating and budgets: (formerly: IM
111)

Acct317 .

Managerial Accounting'3-0-3

Prefequisites: Acct 115, Acct 116. The tech-
niques of evaluating abor, material and ov-
erhead costs. Rate of return, variance
analysis, and break-even analysis. (formerly:
1M 230)

Acct’515

Accounting for Managerial Control

Using a case study approach, the course
explores the accounting-based issues im-
pacting on management decision making. It
encompasses the following subjects at a
minimum: nature of managerial accounting,
cost' behavior, cost-volume-profit analysis,
fult costing and' its use, " job order and
process costing systems, standard costs,
variances, -differential cost analysls
responsibility: accounting, transfer pricing,
and capital budgeting.

Aerospace Studies

Offered by the Department of Aerospace
Studies

Chairperson: 1. Col. StepheniL. Jensen
Professor: Lt. Col. Jensen

Assistant Professors: Major Stone, Major
Walters, Capt: Gearhart

AS 111

The Air Force Today I 1-1.5-1

This introductory course explores the mis-
sion and organizational structure of the
United States Air Force. It examines the mis-
sions and' specialized tasks the Air Force'is
responsible for, and how it is' organized to
accomplish them. The focus is on' the mis-
sion, resources, and operation of major Air
Force organizations. An introduction to effec-
tive communication is included. One hour of
class'and one and'a half hours of Leadership
Laboratory: per week (not required for those
with' Special Student status).




AS 112

The Air Force Today Ik 1-1.5-1

Prerequisite: AS 111 or approval of the
professor of Aerospace Studies. This course
continues with the mission, resources, and
operation of additional Air Force organiza-
tions, and provides an overview of the spec-
trum of job specialties performed by the Air
Force officer. It introduces. the concepts of
geopolitics, U.S- defense policy, military bal-
ance, and terrorism and examines the roles
and responsibilities of the other branches of
the Armed Forces as well as those of the Air
Eorce Reserve and Air National Guard- One
hour of class and one and a half hours of
Leadership Laboratory per week (not re-
quired for those with Special Student status)-

AS 221
UI.S. Air Power: Ascension to Prominence
1-1.5-1
Prerequisite: AS 112 or approval of the
| professor of Aerospace Studies. This course
examines the development of air power from
its earliest beginnings through World War i
It traces the evolution of air power concepts
and doctrine, and provides an assessment of
the student’s communicationiskills. One hour
of class and one and a half hours of
Leadership Laboratory per week (not re-
quired for those with Special Student'status).

AS222 :

1S, Alr Power: Key to Deterrence 1-1.5-1
Prerequisite: AS 221 or approval of the
professor of Aerospace Studies. This course
emphasizes historical events from the crea-
tion of a separate U.S. Air Force after World
War |l through the present, and how they.
inflienced the development and deployment
of U'S. air power leading to its growth as a
primary element of national security. One
hour of class and one and a half hours of
tLeadership Laboratory per week (not re-
quired for those with Special Student status).

AS 333 ]

Leadership and Management i 3-1 5-3

Prerequisite: AS 222 or approval of the
professor of Aerospace Studies. Emphasizes
the concepts and skills required by the suc-
cessful management and leader. Curriculum
includes individual motivational and behav-
joral processes, leadership, communication,
and group dynamics, providing the founda-
tion for developing the junior officer’s
professional skills. Course material stresses
decision-making, and the use of analytic aids
in planning, organizing, and controlling in &
changing environment. The student’s com-
munication skills are developed through writ-
ing and speaking exercises. Three hours of
class and one and one half hours of

—

Leadership Laboratory. per week. Note: AS

333 may be taken o satisfy the Management
General University Requirement.

AS1334

Leadership and Management | 3-1 53
Prerequisite: AS 333 or approval of the
professor of Aerospace Studies. A continu-
ation of AS 333. Organizational and personal
ethics, management of change, organiza-
tional power, politics, and managerial
strategy are discussed within the context of
the military. Actual Air Force case studies are
Used throughout the course. Three hours of
class and one and one half ‘hours of
Leadership Laboratory: per week.

AS 443 :

National Security Forces in Contemporary
American Soclety I3-1.5-3

Prerequisite: AS 334 or approval of the
professor of Aerospace Studies. Focusing on
the 'S, Armed Forces'as anintegral element
of American society, this course examines a
wide variety of fopics concerning American
civil and military. relations and the enyiron-
ment in which US. defense policy is
formulated. Specific topics include theirole of
the professionatiofficerina democratic socie-
ty, socialization processes within the Ameri-
can military forces, and"the requisites for
maintaining  adegquate national  security
forces. A special .emphasis is placed on

“further refining the student’s communications

skills in the context of the course material.
Three hours of class and one and one half
hotirs of Leadership Laboratory per week.

AS 444

National Security Forces in Contemporary
American Society 11:3-1.5-3
Prerequisite: AS 443 or approval of the

professor of Aerospace Studies. Focusingon

the Armed Services as an integral part of the
world society, this course examines  the
broader range of American civil and military

" relations and the environment in which de-

fense policy is formulated. Specific themes
addressed are the political, economic, and
social constraints on' the national defense
structure; impact of technological and in-
ternational developments on strategic
preparations and the policy-making process;
and a futuristic look at the world diplomatic-
military scene. Special interest topics are the
laws of war and American military law,
highlighted by a study of military justice and
its effect on citizenship. Three hours of class
and one and one half hours of Leadership
Laboratory per week.

Architecture
Offered by the School of Architecture.

Dean: Urs P. Gauchat

Associate Dean: James E. Dyer

Sponsored Chair: Ehrenkrantz

Professors: Ehrenkrantz, Gauchat,
Greenfield, Hatch, Hawk; Mostoller,
Papademetriou ;
Associate Professors: Celik;, Elwell, Franck,
Goldman, Jackson, Moore, Schuman, wall,
Weisman, West, Zdepski

Assistant Professors: Hewitt, Gami} Ozel
Research Professor: Bales

Arch 103 : :

Introduction to People and Their
Environment 3-0-3

An' introduction 4o design that presents an
overview of the relationship between people
and their environment, both naturalland'man-
made. Emphasis on seeing and  com:
prehending what is around Us, identifying
and discussingithe forces of change at work
in the environment, and clarifying the fole of
the environmentaldesigner. Supplementing
the faculty lectures are guest lecturers and
field trips to significant environments and

professional design offices.
b

Arch 155

Architectural Graphics 2:3-3

Techniques ‘of graphic presentation in-
trodiiced as a basic language of architecture.
Students work with @ broad range of graphic
presentation methods. Skills developed in
drawing and architectural delineation. Fun-
damentals of perspective drawing, rendering
techniques and format “layout examined
through an array of projects.

Arch 163

Introduction to Designl 1-9-4

Introduction to an array of basic principles
and elements of design. Emphasis on design
methods, sensitivity to context, manipalation
of form and space, and representation skills.
General design fundamentals presented in
the lecture hour. :

Arch 164

Introductionito Design 11 1-9-4

Prerequisite: Arch 163. A continuation of Arch
163.

Arch 172 .

Architectural Programmingi3-0-3
Prerequisite: Arch 163. Establishes the rela-
tionship between human activities  and
architectural  intention through learning
methods for systematically outlining goals
and performance criteria, and means for
achieving them. Programming approached
as management of. information in terms of
gathering, analyzing and presenting data

“useful for informing design. Students develop

a schematic design program for a final pro-
ject.




Arch 241

Architectural Construction | 3-0-3
Prerequisite: Arch 155. Introduction to the
construction process and its role in'architec-
ture. Materials and methods of wood, heavy
timber and masonry. construction: presented.
Emphasis on process, compatibility of
materials and drawings as a communication
tool in' construction.

Arch 242 :

Architectural Construction il 3-0-3
Prerequisite: Arch 241. A continuation of Arch
241 that relates construction to: architectural
design. The study. of materials'and methods
of construction  concentrates  on  steel,
precast and poured-in-place = concrete.
Emphasis on criteria for selectioniof materials
and systems, materials research, standards
and test methods, and forces of deteriora-
tion. ;

Archi251

History of Architecture13-0-3

Prerequisite; Hum 112. A survey ofithe social,
political, technological,  ‘functional,  and
aesthetic concerns of Western architecture
from its' earliest beginnings:

Arch 252 :
History of Architecture il 3-0-3

- Prerequisite: Archi251. A continuation/of Arch
251, bringing the survey ofithe continuing
evolution of Western architectural works and
ideas up to the present day.

Arch 263

Architecture Studio11-12-5 : _
Prerequisite: Arch' 164. Utilizing' knowledge
and skills gained in Introduction to'Design'l
and! Il; students learn about architectural'de-
sign. Examination of the technological, social
and environmental issues as they relate to
architectural desian. Lecture hour' used to
explore in-depth aspécts of architecture;
Arch 264 b7 4
Architecture'Studio 1l 1-12-5

Prerequisite: Arch 263, A &pntinuation of Arch
263, llacture hour used to explore in-depth
aspects of: architectural design.

Archi282

Structures 1:3-0-3

Prerequisite: Phys 102. Introduces structral
statics through! timber and steel desian:-in-
filences of materials and structural system
choice' analyzed relative! to' their impact-on
building " design. - Responsibilities™ of * the
architect during the structural design phase
are introduced. ;

Archi283

Special Topics 3.credits

Group investigation of problem of specialiin-
terest in architecture.

Arch 310

Co-op Work Experience | 3 credits
Prerequisites: completion of the sophomore
year, approval of the school and permission
of the Division of Cooperative Education and
Intemships. ‘Students gain'* major-related

work experience and' reinforcement of their
academic program. A designated faculty
member monitors: and evaluates the stu-
dent’s work and project. Requirements in-
clude mandatory participation in seminars
and completion: of a report and/or projeet.

Archi312

Environmental Education12-3-3
Prerequisite: Arch 264. Involves architecture
students in working with grade school.or high
school students in the: solution of a joint en-
vironmental design project. Participants first
work toward developing their own under-
standing and sensitivity. of the manmade en-
vironment. Emphasis on learner-directed and
discovery-guided inquiry, and educational
methods to increase awareness of the
physical settingsicreatedifor human activities:
Projects developed in nearby: schools which
focus on the interaction of individuals and
small groups with the environment.

- Archi316

Computer Applications to/Architecture
2:33

Prerequisite: €IS 104, Introduces  both
philosophical and' technical approaches: to
the use of the computer in architectural de-
sign and' analysis: Explores the use of exist:
ing computer programs for spatial allocation;
energy analysis, life cycle costing, problem
analysis, and computer. simulation. Projects
include development of computer programs
applicable to" architecture. -

Arch 317

Advanced Architectural Graphics 2-3-3
Prerequisite: Arch 264. Gives students-ad:
vanced: techniques for architecturalis ex-
pression; including Chinese ink wash and ai

brush techniques: Emphasis'onihow drawing

may. be used to reveal the inner qualities of
design. A basic knowledge' of drawing
methods, media, materials, and projection
techniques is assumed.

Arch 318 ZoaT 2N

New York City.Lab 1-6-3

Prerequisite: Arch 172: Explores the architecs
tural and environmental development of New
York City during the past 200 years in* an
organized series of field trips. Each week’s
trip encompasses a section and/or represen-
tative aspect of: the city's evolution.

Arch 321
Radical Architecture 3-0-3

Prerequisites: Arch 252; Arch 172, Arch 363,

A broad-based exploration « of ‘artand
architecture as a form of individual, social, of
cultural expression, stressing the relationship

" between ideas and craft.

Arch;328

Urban Values 2-3-3

Prerequisites: Arch 172; Arch 363: A survey.
of urban planning practice: and historical
contemporary, and theoretical urban design
approaches. Considers the physical environ-
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explores how. nature, the city, and the user
influence the form and content. Case studies
include!cities, towns, and specialized recrea-
tion and retirement communities. Laboratory.
work includes field trips, demonstration: ex-
ercises, and analysis of case studies.

Arch 331

Landscape Architecture 3-0-3

An overview of the opportunities and con-
straints of landscape designs. Emphasis on
developing' a practical understanding of the
potentials  of earth, water ‘and" plants in
architecture. Students given an: overview: of
social and ecological determinants of. rela-
tions between land and buildings:

- *Arch 342

Architectural Construction|lll'3-0-3

Prerequisite; Arch 387. A variety of life safety.
and comfort situations studied in terms: of
specific building types. Topicsiinclude: build:
ing evacuation, compartmentalization, fire
fighting and suppression, evaluationiand test:
ing of new: building materials and systems;
and systems control and management.
Special attention placed on: such: building
types as multi-use, high-density,= schools;
hospitals: and other institutional categories.

Archi363

Architecture Studlolll 1-12-5

Prerequisite: Archi264. A continuation'of/Arch
264. llecture hour explores in depth' the
nature of technology, environment; ‘and
‘social order. as they: relate to studioiwork:

Arch 364 :

Architecture Studio IV 1-12-5

Prerequisites: Arch:363; Arch 172. A continu=
ation of Arch: 363. Lecture hour explores in
depth the nature ofitechnology, environment,
and sacial order as they:relate to studio work:

*Archi381
Architectural History 111 3-0-3
Prerequisite: Arch 252, This course covers
architecture as a manifestation of the'techno-
logical era 1800-1950. Issues ofi aesthetics
and soclety: in' architecturerare: analyzed-as
part of the development of modem'industry
and modern culture. Emphasis'is ontAmefi-

' can and .regional architecture. Important

European influences are reviewed.

*Arch 382

Architectural History 1V 3-0-3

Prerequisite: Arch' 381. This course covers
architectural theory' and practiceifrom 1960
to the present. Among the issues discussed
are reactions and responses to Modernism,
reevaluations: of history, recondiseration of
urban contexts, balancingi universalism: and
regionalism, utopias and anti-utopias: While
the focus is on European and American
architecture, developments in othen parts of
the world also are: introduced.

* *pending approval
ment as a response to human'values; and
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Arch 383

Structures 1113-0-3
Prerequisite: Arch 282. Methods and details
of timber and steel design summarized.
Emphasizes details, methods and practices
of concrete design, mixing, pouring and test-
ing. Structural design taught'in the context
of architectural design and cost censtraints.

Archi384
Structures 111:3-0-3
Prerequisite: Arch 383. Continuing with the
content of Structures | and I, students de-
. velop a systematic overview of important dif-
ferences between wood, steel and concrete
structural systems. Students learn methods
and procedures for selecting  between
alternative  structural  systems. Advanced
topics such as complex structurat behavior,
prestressed ' concrete and ‘new structural
technologies are introduced.

Arch 386

Building Performance 3-0-3

Brerequisites: Phys 102 and Phys 103. Stu-
dents develop an understanding of ‘the
physicaliconceptsiotineat, air movement, and
thermal mass for use in architectural design.
Approaches to dynamic analysis and-energy
conservation examined.

Archi387

Environmental Control Systems 3-0-3
Brerequisite: Arch 386. A framework for mak-
ing informed selections of building systems
and equipment. Students * provided the
necessary background to analyze the advan-
tages and disadvantages of alternative
system designs for mechanical, electrical,
plumbing and transportation systems in
puildings. An introduction to working with
constilting engineers and conducting life-
cycle costing of building systemsiis provided.

Arch 403
The American Home and Household 1 3-0-3
A cuftural, architectural and psychological
analysis of various American homes and
households throughout history. Included are:
. the Puritan society and Colonial home, the
Victorian home and family, the frontier
homestead, 19th century utopian com-
munes, immigrants, the working class poor
and urban tenements, war housing, and
suburban _homes. Students explore the
meaning, use and design of each domestic
setting: from the point of view. of society, the
family and the individual, considering dif-
forences based on race, sex and class.

Arch 404

The American Home and Household |1
3-0-3

Prerequisite:  upper  division standing.
Analyzes the architecture of 20th century
American homes and households—hotels,

apartment houses, war housing, suburban

homes, public projects, collectives, com-
munes, self-help housing, and' housing con-
cepts for the future. Psychological,

sociological, and culftural perspectives con-
sidered insofar as they affect the architecture
of the home. :

Archi408

Advanced Landscape Architecture 2-3-2
Prerequisite: Arch 331. Infrodtices students
1o the design, construction and management
of contemporary landscape projects through
case studies, field trips, and personal contact
with  prominent  practicing * landscape
architects. A historical  perspective of
landscape architecture is usedas'a context
for discussion. §
Arch 410 :

Co-op Work Experience i3 credits
Prerequisites: €o-op 'Experience | of ‘ap-
proval of the school and permission of the
Division of Cooperative Education and" (n-
ternships. Provides for'a co-0p internship
major-related work experience. A designated
faculty member monitors and evaluates the
stiident’s work and project: Requirements in-
clude mandatory participation in seminars
and completion of a repoit and/or project.

Arch 419

Architectural Photography 2-3-3
Prerequisite: Arch 364. Gives the student a
wide range of photographic solutions for
presentations and portfolios.“Lectures ‘con=
sist of orientation ongeneral topics, including
light and' space, using refevant text selec-
tions, and slide presentations for reinforce-
ment. Includes basic ‘demonstrations of
darkroom  techniques  ‘and unorthodox
methods to encolirage experimentation:

Arch 422

Mythical House 3-0-3

Prerequisites: Arch 252, Arch 172, Arch 363.
Shows that the house develops inat only in
response to reasoning, 1aws of physics, and
piological needs, but also in response to
magic, ritual, culture; personality, fantasy.and
dreams.

Arch 463

Architecture Studio V 1-12-5

Prerequisite: Arch 364. A continuation of Arch
364, Lecture hour explores in depth the
nature of technology, environment, and

social order as they relate to studio work. .

Arch 464

Architecture Studio VI 1-12-5

Prerequisite: Arch 463. A continuation of Arch
463. Lecture hour explores in depth the
nature of technology, environment, and
social order as they relate to studio work.

Arch 483

Special Topics 3 credits ‘
Group investigation of problem of special in-
terest in architecture.

Arch 491
Independent Study 1 credit

Arch 492
Independent Study 2 credits

Arch 493
Independent Study 3 credits

Arch 530

Methodologles of ArchitecturalHistory;
Theory and Criticism 3-0-3

Prerequisites: Arch 251, /Arch 252 A seminar
examining the salient methodologies of
architectural history, theory. and criticism:
Structured around a series of criticat texts,
with each set of core readings intended o
provide a basis for analyzing and assessing

~ the approach in question.

Arch 531A :

History of Renaissance Architecture 3-0-3
Prerequisites: ‘Arch 251, Arch 252. An ex-
amination  of the development™ of “Re-
naissance architectire and urban design in
italy. and elsewhere ‘in  EUrOpe. The re-
emergence of the classical tradition is con-
sidered within the context of social, political
and economic developments ‘as well as
formal intentions: :

Arch 531B

History of Baroque Architecture 3-03
Prerequisites: Arch 251, Arch 252. An in-
vestigation of architectural development from
the 17th and 18th centuries in Europe and
Latin America, including consideration of
stylistic variations, social:and political factors,
and trends in garden and urban design.

Archi531C

History of Modern Architecture3:0-3
Prerequisites: Arch 251, Arch 252, A study of
major tendencies of architectural theory and
practice from the mid-19th'to the mid-20th
centuries, Formal and stylistic transformation
considered in relation to theoretical inten-
tions as well as social, cultural, and technical
developments.

Arch 531D :

History of American Architecture 3-0-3
Prerequisites; Arch' 251, ‘Arch 252. An in-
vestigation of the guiding ideals and domi-
nant stylistic frends in American architecture
and planning from colonial  times 1o the
mid-20th century. Critical shifts in‘conception
and scope of architectural production con-
sidered in relation to the prevailing cuitural,
socio-economic, and technical contexts out
of which they evolved.

Arch 531E

History of Non-Western Architecture 3-0-3
Prerequisites: Arch 251, Arch 252, An ex-
amination of major architectural traditions of
China, Japan, Southeastern Asia, india and
the Middle East. Each area considered with
reference to a conceptual, iconographic and
stylistic  paradigm  that evolved from a
particular historical context.

Arch 531F

Thresholds of Architectural Theory 3-0-3
Prerequisites: Arch 251, Arch 252. A seminar
that investigates key thresholds of Western
architectural theory, from Vitruvius to Robert

. Venturi, withiemphasis on examining the cor=

responding critical theoretical texts and re-
lated didactic buildings and projects.




Arch 531H

Aspects of Urban Form 3-0-3

Prerequisites: Arch 251, Arch 252. An ex-
amination of the major forms and patterns of
urban development from classical antiquity to
the 20th century, considered in relation'to the
chanaing conceptions of the city as well as
cultural, socio-economic, and political de-
velopment.

Archi532

Problems and Methods in Architectural
Preservation 3-0-3

Prerequisites: Arch 251, Arch 252. Theory-
and practice of. preservation planning, with
emphasis on current concepts, problems
and techniques of area presetvation in the
United States. Exploration of the successive
guiding ideals' and approaches to historic.
preservation in America, together with their
European parallels and antecedents. Dis-
cussion of theories of continuity. and change
in the urban environment and of planning
concepts and techniques that further

preservation planning objectivesiinrelation to'.

programs for community: development and
neighborhood conservation.

Arch 533

Case Studies in Architectural Creativity
3-03

Prerequisite: Arch 364. Considers creativity in
architecture’ from psychological,
philesophical and autobiographical perspec-
tives. The buildings, writings andlives of con-
temporary architects discussed in the context
oof general theories of creativity. Eachistudent
chooses' an individual architect noted for
creative accomplishments and prepares a
case study of his or her life.

Arch 541

Experiments in Structural Form 2-2-3
Prerequisite: Arch 384 or equivalent, Study
of structural form through model design, con-
struction and testing of minimum' structures.
Inquiry’ into the relationship between ele-
ments of. soap. film study, orthogonal and
diagonal -grids, design f tension grids
through  deflection Ioadmg photoelastic
models and calculation, Studies the rela:
tionship between structural form, geometric
systems, patterning and proportion, sym-
metry,. asymmetry, relative scale, nesting,
linearity: and spiral orders, rectilinear pat-
terns, randomness resulting in' architectural
structure and' form.

Arch 542

Regulatory Codes and Standards for
Architectural Construction 3-0-3
Prerequisite: Archi 544. Explores the variety
of standards and regulations which affect the
evolution of a building from preliminary: de-
sign. through occupancy. Topics include
building codes, life'safety and comfort, struc-
tural performance, environmental protection,
construction products and systems stan-
dards, materials' testing, zoning, land use,
and' aesthetic restrictions, etc. Regulations
analyzed for their impact Upon various build-
ing: types such as residential development,
or specialized' uses such as hospital and
research laboratories.

Arch 543

Lighting 2-2-3

Prerequisites: Arch 386 and Arch 387 or
equivalents. Explores, through modeling and
calculation, the means by which architectural
form and detail' influence the luminous en-
vironment. Perceptual responses such as vi-
sual comfort and delight are examined.
Topics include daylighting footprints, model
design and testing, and computer-assisted
light level analysis. Areas of investigation in-
clude: relationship between daylight and
electric light in architecture; the variations of
light with time; analysis of seasonal and
weather differences; role of task in lighting
strategies; and means of control for light

- quantity and' guality.

Arch 544

Building Structure, Construction and
Climatology 3-0-3

Prerequisites: Arch 386 and Arch 387 or
equivalents. Discussion of the development
of building materials, construction systems,
structural'systems and approaches to climate
responsive design in architecture. Examines
the evolution of environmental control
systems, building structure and architectural
form. Presents several approaches to dif-
ferent climate conditions, including tradition-
al, vernacular and modern.

Arch 545

Case Studies in Architectural Technology
3-0-3

Prerequisite: senior standing. Technological
systems involved in the construction and use
of buildings. Students conduct in-depth in-
vestigation of technology-related problems in
architecture” and construction. Case study
method used. Construction documents and
reports analyzed. Field visits required.

Arch 546

Designing and Optimizing the Building
Enclosure 3-0-3

Prerequisites: Arch 386, CIS 104. Considers
the “building envelope,” the boundary divid-
ing the inside of a structure from the outside
environment. Students study and design op-
timal enclosures: considering energy ex-
change, the relationship'between energy and
light, and life cycle costs.

Archi547

Special Topics in Computer Appllcatlons
223 .

Prerequisite: senior standlng Evaluation, uti-
lization, and' development of computer pro-
grams for analysis, simulation and informa-
tion management. Programs range from
energy analysis, building structures analysis,
and mechanical systems design to spatial
allocation, graphics and computer-aided de-
sign. Different theoaries of information trans-
formation and delivery used in terms of

* architectural applications. Course hardware

ranges from computer-alded design and
drafting systems, through micro- and mini-,
to mainframe computers.

Arch 548

Interdisciplinary Energy Conscious Design
223

Prerequisite: senior standing. Architecture
and engineering design strategies affecting

energy savings in buildings. Heating, cool-
ing, ventilating and lighting alternatives
evaluated in the context of energy conserva-
tion and their influence on building' design
and mechanical systems: Project teams of
architecture and engineering students ex-
amine specific design situations, such as
fenestration, daylighting, natural ventilation
and relationships between various systems.
Emphasis on intemrelationships between
analysis and design.

Arch 549
Life Safety Issues in Contemporary
Buildings 3-0-3

. Prerequisites: Arch 386, Arch 387. A variety

of life safety. and' comfort situations studied
in terms of specific building types. Topics
include: building evacuation, compartmen-
talization, fire' fighting and suppression,
evaluation and testing of new. building
materials and systems, systems control and
management. Special emphasis' on: such
building types as' multi-use, high-density,
schools, hospitals, and other institutional
categories.

Arch 550
Building Economics 3-0-3

. Prerequisite: senior standing. Economic is-

sues and methods of analysis influencing'the
building process and product are presented.
The focus is on relations between architec-
turaldecisions'and'economic'consequences.
Students willl use computer’ models {o
managde building cost data and conduct life
cycle costing.

Arch 557

Problems in Modern Housing 3-0-3
Prerequisite: Arch 252, Historical approach
used to place housing in itS social,
economic, and political coptext. Attempts to
provide decent, affordable and well-designed
hotsing for broad segments of society are
examined. Dwelling examined  through
analysis of prototypical design solutions in
urban: environments.

Arch 558

Professional Architectural Practice 3-0-3
Prerequisite: Arch 364. A forum for examina-
tion of the stricture and practices of the
profession of architecture. The formal and
informal  relationships: between " architects,
and between architects and clients, govern-
ment officials and' consultants are studied:
Basic principles of office management for the
small and large architectural’ firm are in-
troduced.
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Archi563

Architecture Studio Vil 1-12-5

Prerequisite: Arch 464. A continuation of Arch
464, Locture hour explores in depth the
nature of technology, environment, and
social order as they relate to studio work.

Arch 564

Architecture Studio Vill 1-12-5

Prerequisite: Arch 563. A continuation of Arch
563.

Arch 566

Senlor Thesls 0-15:5

Prerequisite; Arch 563. An independent study
option which may be chosen by the student
with the approval of the school, and in place
of Arch 564.

Archi572

Architecture and Social Change 303
Prerequisite: senior standing. Architectural
form. is analyzed in refation fto political,
economic and technology change, and
change in social values: Buildings and other
designed  environments such as parks,
streets and neighborhoods studied relative to
the social processes: and institutions  that
generate and transform them. The role of the
design professions in initiating of supporting
change also considered.

Arch 573

Technologles for Community and Urban
Design 3-0-3

Prerequisite: senior standing. Advanced and
traditional technologies analyzed with regard
" o their role in community and city design,
construction and reconstruction. Emphasis
on technological systems influencing loca-
tion, configuration and use: Examples are:
infrastructures, communication systems and
construction technologies. Skills developed
in using methods to evaluate alternative tech-
nologies relative to their social, economic
and physicallpromise, problems and feasibili-

Arch 574

Case Studies in Community and Urban
Design 3-0-3

Prerequisite: senior standing. In-depth in-
vestigation of specific real-world problems of
\urban or community design carried out using
case method approach. Current practices in
‘he U.S, and other countries studied using
interviews with designers, developers, com-
munity groups and government agencies.
Site visits, reports and other documents
provide important SoOUIGes of information.
Einal report with supporting documentation
required.

Arch’575

The Practice of Community Design 1-6-3
Prerequisite:  senjor standing. Knowledge,
skills, and techniques developed by
professionals for effective intervention in
community architecture and planning

proposals. Important issues of study are:

participatory design techniques, identification
of funding sources, grant writing require-
ments, intervention . theory,: role of on-site
charrettes, and techniques for effecting com-
munication with neighborhood groups, gov-
ernmental agencies and other institutions.

Arch 576
The Architecture of Utopia 3-0-3
Prerequisite: senior standing. Seminar for the
review. of utopian projects  that have at-
tempted to embody: and strengthen: social
ideas through transformations in the structur-
ing of space. Architectural implications of dif
ferent literary. and philosophical utopias
analyzed with an emphasis on those ex-
perimental proposals which were realized, in
whole or in part, in built form.

f
Arch 583
Special Topics 3icredits
Group investigation Of problem of special in-
terest in architecture.

Arch 591
independent Study 1 credit

Arch 592
Independent Study 2 credits

Arch/593
independent Study 3 credits .

Arts

“Offered by the Department of Humanities. See

Humanities course list for facunty.

Arts 334

Ejements of the Theater 3-0-3
Prerequisites: Eng 111, Hum 112, Core-
quisite: Hum 231. Using the resources of the
NUIT Theater, students receive instruction in
the elements of stage presentation: acting,
design, theater history, and lighting and other
technologies.

Arts 433 :

History and Criticism of Flims 3-0-3
Prerequisites: Eng 111, HUm 112, Hum 231.
The genesis and development of cinema

‘techniques, analyzed with an introduction to

criticism of the movie as'an art form. Selected
American and foreign films are analyzed'and
criticized.

Arts 435

Advanced Theater Workshop 3 credits
Prerequisites: Eng 111, Hum 112, Hum 231,
Arts 334. An advanced level course in prac-
tical theater, including hands-on work in vari-
ous elements of stage presentations. Open
to students by invitation of the theater direc-
tor. Enroliment limited to ten students. This
course does not satisfy General University
Requirements in' Humanities of Hum/SS/STS.

Biology

Required Courses offered at
Rutgers-Newark

Bio 120:101

General Blology 4 credits

Lectures and discussions complement
minicourse clusters on major biological prin-
ciples and their relevance to humans. Topics
include scientific investigation, cellular basis
of life, plant and animal structure and func-
tion, genetics, reproduction, evolution, and
ecology-

Bio 120:102

General Blology 4 credits
Lectures and  discussions complement .
minicourse clusters on major biological prin-
ciples and theit relevance to humans: Topics
include scientific investigation, cellular basis
of Iife, plant and animal structure and func-
tion, genetics, reproduction, evolution, and

ecology-

Chemical Engineering
Offered.by.the Department.of Chemical
Engineering, Chemistry:and Environmental
Science

Chalrperson: Gordon Lewandowski’
Associate Chairpersons: Barbara B.
Kebbekus (freshman chemistry), Reginald
P.T. Tomkins, (chemical engineeringl
chemistry), Richard Trattner (environmental -
science)

Professors: Greenstein, Hanesian, Huang,
Lewandowski, Magee, Perna, Roche, Shaw
Associate Professors: Armenante, Bali2is,
Knox %
Assistant Professors: Barat, Bart, Loney;
Petrides S

ChE 223 '

Chemical Process Calculations 1 2-0-2
Prerequisites: Chem 116, CIS 101, Math 112.
An introduction to the analysis of chemical
processes, with special emphasis on mass
balapces.

ChE 224

Chemical Process Industries 1 1-0-1

An introduction to the broader context. of
chemical engineering as a profession includ-
ing such topics as ethics, safety, law, govern-
ment regulations, and communication.

ChE 225

Chemical Process Calculations il 202
Prerequisite: ChE 223. A continuation:of ChE
253 with special emphasis on energy bal-
ances-

ChE 226
Chemical Process Industries il 1-0-1
A continuation of ChE 224.

ChE 310

Co-op Work Experience 1 3 additive credits
Prerequisites: completion of the sophomore
year, approval of the department, and
permission of the Division of Cooperative
Education and Internships. Students gain
major-related work experience and reinforce-
ment of their academic program. Work as-
signments facilitated and approved by the
Co-op Division. Mandatory participation in
seminars and completion of a report.

ChE 311 ;

Co-op Work Experience It 3 additive credits
Prerequisites: ChE 310 or its equivalent, ap-
proval of the department, and permission of
the Division of Cooperative Education and
Internships. Provides major-related work ex-
perience as co-op/internship. Mandatory
participation in seminars and completion of
requirements that include a repoft and/of pro-
ject.




ChE 343

Chemical Engineering Thermodynamics |
3-03

Prerequisites: CHE 225, Chem 231. A course
emphasizing engineering applications, of the
basic laws of thermodynamics, including
equations of state, fluid properties, batch and
flow: systems.

ChE 344

Chemical Engineering Thermodynamics |
2-:0-2

Prerequisite: ChE 343. The concepts and
methods developed in ChE 343 are applied
to the treatment of heat engines, refrigera-
tion, phase equilibria, and chemical reactors.

ChE 349

Kinetics and Reactor Design 3-0-3 °
Prerequisites: Chem 335, ChE 225, Math
222. A study of. the mechanisms and kinetics
of homogenous chemical reactions in batch
and flow: reactors, and the applications of
kinetics to both isothermal and
nonisothermal reactor design. An introduc-
tion to the kinetics of heterogenous catalytic
reactions is also included.

ChE 363

Transport Operations | 3-03

Prerequisite: ChE 225, Math 222. The princi-
ples of.the molecular and turbulent transport
of momentum are considered, particularly as
they apply to pressure drop: calculations in
piping systems, packed columns, and other.
flow. devices. Also considered is flow around
submerged objects. <

ChE 364 >
- Transport Operations Il 3-0-3
Prerequisites: ChE 225, Math 222. The princi-
ples of molecular and turbulent transport of
energy are considered, particularly as they
apply to design of heat exchangers. Also
considered is radiant heat transfer.

ChE 366 a

Diffusional Systems 2-0-2

Prerequisites: ChE 363, GhE 364. The princi-
ples of molecular and turbylent transport of
mass are considered, particularly as they
apply to design of packed columns, and
other mass transfer devices.

ChE 391H

Honors Research Topics | 1 to 3 additive
credits :
Prerequisites: participation in the Honors
Program, permission of the instructor direct-
ing the research and approval of the as-
sociate chairperson for undergraduate
studies. A course intended to provide a
* formal research opportunity for. honors stu-
. dents at the sophomore and junior levels.

Research is directed by a member of the

. department faculty.

ChE 392H

Honors Research Topics Il 1 to 3 additive
credits

- Prerequisite: 391H. A continuation of ChE
391H. : :

ChE 444

Introduction to Polymer Engineering 3-0-3
Prerequisites: ChE 349, ChE 363, ChE 364.
An introductory course in basic concepts of
polymer engineering. Topics covered include
nature of high polymers, rheology,
polymerization kinetics, and stability and con-
trol of polymerizations.

ChE 466 :
Pollution Control in Chemical Processes
3-0-3

. Prerequisites: ChE 349, ChE 366. A course

applying chemical engineering principles to
the appropriate treatment of gaseous and
liquid'effluents from manufacturing and utility
plants. The course will take into consider-
ation toxicity, safety, and economic con-
straints. A case study approach is used to
evaluate processes and pinpoint pollution
sources. Quantitative designs and calcu-
lations' will be required.

ChE 468
Alr Poliution Control Principles 3-0-3

Prerequisites; ChE 366, ChE 349. A course

focusing on the sources and control of air
pollution.

ChE 471

Equilibrium Stage Processes 3-0-3
Prerequisites: ChE 344, ChE 366. A course
covering the design of distillation columns,
extraction columns, leaching, and  other
stagewise separation processes.

ChE 472

Process and Plant Design 4-0-4
Prerequisites: ChE 344, ChE 349, ChE 366,
ChE 471. A capstone course in the chemical
engineering program. This class is divided
into three-person groups. Each group must
complete an open-ended process design
problem, incliding equipment specification
and economics. ;

ChE 473

Mathematical Methods in Chemical
Engineering 3-0-3

Prerequisites: Math 222 and senior standing
in chemical engineering. A course de-
monstrating the importance of higher level
mathematics in chemical engineering appli-
cations. Designed principally for those stu-
dents considering graduate studies.

ChE 476 :

Introduction to Blochemical Engineering
303 °

Prerequisites: Chem 344, ChE 349, ChE 366.
The application of chemical engineering to
biochemical processes. Topics include
enzyme reactions, metabolism, nutrient
transport, dynamics of microbial populations,
and reactor design.

ChE 478

Process Dynamics and Control | 3-0-3
Prerequisites: ChE 349, ChE 363, ChE 364,
ChE 471. Mathematical description = of

unsteady state processes, with application to

control systems.

ChE 479 :
Process Dynamics and Control 1l 1-2-
Prerequisite: ChE 478. A continuation of ChE
478. Includes laboratory component.

ChE 484

Special Topics in Mass Transfer 3-0-3
Prerequisites: ChE 471, ChE 366. This
course is concerned with the application and
design of equipment in special mass transfer
operations. The four major topics will be
humidification, adsorption and ion exchange,
drying, and leaching. Optional, less conven-
tional, topics will also be covered at the dis-
cretion of the instructor.

ChE 486

Alternative and Synthetic Fuels 3-0-3
Prerequisites: senior standing in chemical
engineering. A survey of the chemical
processes involved in converting available
fossil fuels to more useable forms to supple-
ment or replace existing energy sources.
Consideration: is given to the technical,
economic, and environmental problems that
must be solved to produce: synthetic fuels.

ChE 487

Chemical Engineering Laboratory | 2-4-4
Prerequisites: ChE 363, ChE 364, Math 225.
A course in engineering experimentation and
data analysis. Experiments are conductedin
the areas of fluid mechanics and energy
transport. Bench and pilot-scale’ equipment
is used. Results are presented in both oral
and written reports. :

ChE 488

Chemical Engineering Laboratory 1l 063
Prerequisites: ChE 349, ChE 366, ChE 471.
A course in engineering experimentation'and:
data analysis. Experiments are conductediin
the areas of distillation, extraction, and
chemical/biochemical reactions. Bench and
pilot-scale equipment is used: Results are
presented in both' oral' and written reports.

ChE 490 ;

Special Topics In Chemical Engineering
3-0-3

Prerequisites: ChE 223, ChE 225, advisors
permission. A course consisting of three five-
week segments on topics which reflect cur-
rent interests in chemical engineering, such
as supercritical fluid extraction, combustion
research, environmental problems,
biotechnology, technologies in hazardous
and toxic substance management, etc. As

interests develop, other topics will bercon-
- sidered. ‘

ChE 491

Research and Independent Study:3-0-3
Prerequisites: senior standing in chemical
engineering, agreement of a department
faculty advisor, and approyal of the associate
chairperson for underaraduate studies: An
honors course open to a limited number of
qualified students. This course provides the
student. with an oppeortunity to work ona
research project under the individual
guidance of a member of the department.
Students taking ChE 491 must take ChE 492,
The grade for this course is' Satisfactory or
Unsatisfactory. Credit for graduation will be
given upon completion of ChE 492, at which
time a grade for six credits will be submitted

‘covering both courses. A written report is

required for course completion.
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ChE 492 :
Hesearch and Independent Study 3-0-3
A required continuation of ChE 491.

ChE 551 :
Principles of Mass Transfer 3-0-3
Prerequisites;  undergraduate  thermo-

dynamics and integral calculus. An (ntroduc-
tory. course in basic concepts of mass trans-
for. Special emphasis is placed on mass

transfer concepts applicable to stage and.

confinuous operations. Topics covered in-
clude evaporation, gas absorption; and dis-
tillation. Gannot be used for degree credit.

ChE 583 :
Petroleum Refining 3-0-3
Prerequisite: Undergraduate courses in

chemical ‘engineering, kinetics, and mass
transfer. A study of the major petrochemical
feedstocks. A consideration of the economic
and technical problems in refinery operation
with changing sources of raw materials and
changing prodtict demand.

Chemistry

Offered by the Department of Chemical
Engineering, Chemistry and Environmental
Science

Chairperson: Gordon Lewandowski
Associate Chairpersons: Barbara B.
Kebbekus (freshman chemistry), Reginald
P.T. Tomkins, (chemical.engineering/
chemistry), Richard Trattner (environmental
science)

Professors: Bozzelli, Greenberg, Gund,
Kebbekus, Kimmel, Kristol, Parker, Shilman,
Trattner, Tomkins, Venanzi

Associate Professors: Dauerman, Getzin,
Grow, Lambert, Lei, Perimutter

Assistant Professors: Cagnati, Mitra
Director of Freshman Chemistiy: Robert J.
Conley .

Chem 105 :

Applied Chemical Principies 3-2-4
Prerequisite:  high school  algebra orf
equivalent. The fundamentals and relation of
chemistry to fiving in today’s society. Suitable
laboratory experiments illustrate the course
material. Not open to engineering or science
students, or students who have completed a
college level chemistry course.

Chem 108
College Chemistry 13-1-3
Prerequisites: A one-year college prep high
school chemistry course, high school math
including algebra” and trigonometry. De-
livered as a telecourse, the course provides
the first of a two-semester sequence of col-
lege chemistry for high school students and
other distance learners seeking college
credit and/or preparation for the AP Examina-
tion. Matriculated undergraduates may not
receive credit for this ‘course.

I

Chem 109

College Chemistry 11:3-1-3

Prerequisite: Chem 108. A continuation of
Chem 108. :

*Chem 111

Fundamentals of Chemistry and

Materialsl 37204

Prerequisites: high school math including al-
gebra and trigonometry; chemistry place-
ment examination required. The first

semester of a three-semester chemistry and

matenials science program that is suitable for
students wishing to pace their studies: This
course introduces the student to the basic
concepts of chemistry and presents their im-
mediate application to the understanding of
the structure, properties and uses of
engineering materials. Chem " 111A (Lab)
must be taken concurrently: The Chem 111,
1112, 113 program has exactly the same cur-
riculum as the two-semester Chem 115,116
program.

Chem 111A ¥

Chemistry 111 Laboratory 0-112-0
Prerequisite: sameiasiChem 111. This course
is the laboratory component of Chem 111
and must be taken concurmently to receive
credit for Chem 111.

Chem 112

Fundamentals of Chemistry and

Materials Il 3'/2-0-4

Prerequisite: Chem  111. The second

semester of a three-semester chemistry and
materials science program. This course is a
continuation of Chem 111. Chem 112A (Lab)
must be taken concurrently.

Chem 112A

Chem 112 Laboratory 0-1/20

Prerequisite: Chem 111. This course is the
jaboratory. component of Chem 112 and
must be taken concurrently.

Chem 113

Fundamentals of Chemistry and

Materials il 3/20-4

Prerequisite; Chem 112. The last semester of
a three-semester chemistry and materials
science program. This course is a continu-
ation of Chem 112. Chem 113A (Lab) must
be taken concurrently.

Chem 113A

Chem 113 Laboratory 0-172-0

Prerequisite: Chem 112. This course is the
laboratory component of Chem 113 and
must be taken concurrently.

Chem 115

Fundamentals of Chemistry and

Materials | 32 0-4%2

Prerequisites: high school math including al-
gebra and trigonometry; chemistry place-
ment examination required. The first
semester of a two-semester chemistry and
materials science program. This course in-
troduces the student to the basic concepts
of chemistry and presents their immediate
application to the understanding of the struc-
ture, properties and uses of engineering
materials. Chem 115A (Lab) must be taken
concurrently. ;

*For engineering students, Chem 111 is taken for
_ 3 additive credits and one degree credit.

Chem 115A -

Chem 115 Laboratory 0-2-0

Prerequisite: same as Chem 115. This course
is the laboratory. component of Chem 115
and 115H and must be taken concurrently.

Chem 115H

Chemistry and Materials | Honors 3/20-412
Admission is by invitation only. An honors
chemistry course which parallels’Chem 115
but is more comprehensive and figorous.
Field trips, molecular model building,
laboratory projects, journal reading assign-
ments and reports, and “supplementary
problems are: required aspects of the pro-
gram. £ab must be taken concurrently. See
Chem 115A.

Chem 116

Fundamentals of Chemistry and
Materialsll'312-0-4%2 = | :
Prerequisite: Chem 115 or equivalent. The
last semester of a two-semester chemistry
and materials sgience program. This course
is a continuation of Chem 115. Lab must be
taken concun'enﬂx. See Chem 116A.

Chem 116A * :

Chem 116 Laboratory 0-2-0

Prerequisite: Chem 115. This course iS the
laboratory. component of Chem 116 and
must be taken concurrently. When register-
ing, students should bear in mind ' that
Honors and non-Honors sections of this
course are offered:

Chem 116H

Chemistry and Materials Il Honors
31224

Prerequisite: Chem 115H. A continuation of
Chem 115H, which parallels the course con-
tent of Chem 116. An individual research
project will'be completed. Honors lab must
be taken concurrently. See Chem 116A.

Chem 231

Physical Chemistry 1 3-0-3

Prerequisites: Chem 116 or equivalent, Math
214 or Math 213, Phys 111. The topics cov-
ered include the properties of ideal and non-
ideal gases and liquids, solutions, thermo-
chemistry, thermodynamics, the phase rule,
and phase equilibria;

Chem301 .

Chemical Technology 2-2-3
Prerequisites; high school algebra and trigo-
nometry or equivalent. Designed for students
in the engineering technology curricula. Cov-
ers principles of chemistry, with a focus on
chemical energetics and chemistry of
materials. Suitable laboratory experiments il-
lustrate the course material. Not open to stu-
dents who have completed a college level
chemistry course.

Chem 305

Chemical Technology 324
Prerequisites: High school algebra and trigo-
nometry or equivalent. Designed for students
in the engineering technology curricula who
require a four credit course in chemistry.
Material similar to that in Chem 301 is cov-
ered, with additional work on selected topics.




Chem 321

Analytical Chemical Methods 0-4-2
Prerequisite: Chem 116. [ntroduction to
quantitative chemical analyses by gravimetry,
volumetric  measurements, spectroscopy,
chromatography, and potentiometry.

Chem 335

Physical Chemistry il 3-4-5

Prerequisite: Chem 231. The lecture presents
a continuation of Chem 231. The topics in-
clude homogeneous and heterogeneous
chemical equilibria, ionic equilibria,. elec-

trochemistry, kinetic theory of gases, trans-

port phenomena, Kinetics, and irreversible
processes. The laboratory. consists of experi-
ments in which the students apply and ex-
tend the basic knowledge of physical
chemistry acquired in the lecture.

Chem 336

Physical Chemistry i1l 3-0-3

Prerequisite: Chem 335. Aniintroduction'to
quantum mechanics, statistical mechanics
and spectroscopy.

Chem 343

Organic Chemistry | 3-0-3

Prerequisite; Chem 116/ or equivalent. The
preparation and properties of the various
classes of organic compounds are dis-
cussed, with attention given to industrial
sources such as coal and petroleum. Also
covered is the commercial utilization of these
materials in the synthesis of useful products
used in areas such'as foods, cosmetics, tex-
tiles, plastics' and pharmaceuticals. *

Chem 344

Organic Chemistry Il 3-4-5

Prerequisite: €hem 343: Thellecture presents
a continuation of Chem 343. The principles
discussed in lecture are carried out in the
laboratory:

Chem 350

Industrial Chemistry 3-0-3

Prerequisite; Chem 344. Applications of
chemistry’ to' the develogment of products
from basic research and development
through scale-up and marketing, Inorganic
and organic processes, environmental con-
siderations, industrialicatalysis, and cost cal-
culations will be covered.

Chem 412

Inorganic Reactions and Processes 2-2-3
Prerequisite: Chem 231. A lecture-recitation=
laboratory. course in  practical  inorganic
chemistry. The chemistry of most of the ele-
ments’ and their compounds is covered:
Preparation in the laboratory will be followed
by purification and characterization.

Chem 440

Fundamentals of Polymers 3-0-3
Prerequisites: Chem 335, Chem 344, of
equivalent. An introduction to the important
fundamental aspects of polymers including
preparatlon, structure, physical states and
trapsitions, molecular, weight distributions,
viscous flow and mechanical properties.

Chem 443

Introductory Polymer Laboratory 1-4-3
Prerequisite: Chem 440. A course in practical
methods usefull in the preparation: and
characterization of-macromolecules, includ-
ing addition and condensation polymeriza-
tion. Various methods useful in charac-

terizing polymers: will be studied, such as:

solution and bulk viscosity, light scattering,
osmometry, D.T.A.,, T.G:A., X-ray diffraction,
and various chromatographic and spec-
troscopic techniques.

Chemi448

Preparations and Analysis of Organic
Compounds 0-4-2

Prerequisite: Chem 344. This course deals
with'the application of laboratory techniques
learned in Chem 344 laboratory to the
synthesis and characterization of organic
compounds. ;

Chem471

“Chemical Aspects of Industrial Health

223

Prerequisite: Chem 116/or equivalent. Topics
related to occupational health and safety will
be discussed. Regulations involved in in-
dustrial hygiene and methods of determining
and  controlling " worker  exposure o
hazardous materials in the workplace are

- treated. Sampling and analysis of industrially:

important materials are conducted in the
laboratory:

Chem 473

Biochemistry 3-0-3

Prerequisite: Chem 344 or equivalent. Covers
the fundamentals of biochemistry including
buffers, blood, proteins, enzymes,
carbohydrates, fats and nucleic acids.
Emphasis on the relationship of biochemistry.

- to biotechnology and medicine.

Chem 483

Bio-Organic Chemistry 3-0-3

Prerequisite: Chem 116. This course is for
students interested in environmental or
biological engineering. Not open: to: applied
chemistry or chemical engineering majors.
The fundamentals of organic' chemistry and
biochemistry are studied and applied toliving
systems. Those who take Chem 343 cannot
receive credit for this course.

Chem 484
Modern Analytical Chemistry 1-4-3
Prerequisite: Chem 335. Basic principles and

techniques of quantitative analysis, with:

emphasis on application of modern analytical

_in the
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instrumentation. Atomic and molecular spec-
troscopy, chromatography, and elec-
trochemical methods are studied and applied
laboratory. Calibration, sampling
methodology and sample preparatlon are
also treated.

Chem 486

Introductory Physical Chemistry 3-0-3
Prerequisites: Chem 116 or. equwalent Math
112, Phys 121. This course is for students
interested in the environmental sciences. Not
open to applied chemistry or chemical
engineering majors. Those who take Chem
231 cannot receive credit for this course. The
topics covered include an introduction to

thermodynamics and thermochemistry,
properties of gases, liquids, and solutions,
chemical and ionic equilibria, elec-

trochemistry, and kinetics of chemical reac-
tions.

Chem490

Speclal Topics In Chemistry 3-0-3
Prerequisite: depends upon the nature of the
course given. Course is offered: in specific
areas as interest develops. 3

Chem 491

Research and Independent Study.1'3-0-3
Prerequisite:  senior. standing: in applied
chemistry. This course provides' the student
with an opportunity to work on a research
project under the individual guidance of a'.
member of the department.

Chem 492

Research and Independent Study {1'3-0-3
Prerequisite: Chem 491. A continuation of
Chem 491.

Chem 502

Advanced Organic Chemistry I 3-0-3
Prerequisites: Chem 335, Chem 344, or
equivalent. Organic molecules are treated
from a structural rather than mechanistic
viewpoint. Topics include atomic" and
molecular structure, stereachemistry, reac-
tive intermediates  (cations, anions, radicals
and: carbenes), orbital' symmetry and spec-
troscopy.

Chem 552

Laser Chemistry and Technology 3-0-3
Prerequisites: Chem: 116 or equivalent, Phys
231 or equivalent, Math 211 ofF Math 213-"An
introduction to the' underlying chemistry and
physical principles of lasers, their operation;
uses, and the related optoelectronicitechnol
ogy. Topies include analysis of each class'of
laser; pumping mechanisms for creating the
atomic and molecular excited states; detec-
tion of light: absorption and emission' of
radiation; and current industrial and state of
the art uses.

!
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Civil Engineering_

\Offered by.the Department of Civiland

Envirohmental Engineering

Chairperson: Williani Spillers

Assocjate Chairperson: C.T. Thomas Hsu
(graduate studies) :
Distinguished Professors: Liskowitz,
Pignataro

Professors: Ansari, Chan, €heng,
Cheremisinoff, Dauenheimer, Deutschman,
Presnack, Golub, Hst, Khera, Konon,
Pincus, Raghu, Salek, Spillers, Wu
Associate Professors: Bagheri, Ciesla, Hsieh,
Meegoda, Olenik, Schuring, Wecharatana
Assistant Professors: Greenfeld, ;
Saadeghvaziri, Sadegh

Academic Coordinator: Robeita Hartlaub

CE 200

Surveying 12-0-2

Prerequisite: Math 111. Angle and distance
measurement: leveling; tacheometry, topo-
graphic mapping; traverse and area com-
putations. Emphasis on the use of the com-
plter for solving typical field and office

:problems: Lab should be taken concurrently.

CE 200A -

Surveying 1 Laboratory 0-3-1

Corequisite: CE 200: Field exercises in con-
junction with the classroom exercises in CE
200 utilizing classical ‘and electronic instru-
ments and COGO/CAD software.

CE 201

Surveying 1l 2-0-2

Prerequisite: CE 200. Horizontal and vertical
curves; cross-sections; triangulation; state
plane  coordinates; global positioning
system; hydrographic surveying.

CE210

Construction Materials and Procedures
3-0-3 '

A study is made of current practices in con-
struction, including earth moving; soil and
rock excavation, framing materials and
procedures, masonty, carpentry, fenestra-
tion, roofing, electrical systems, and
mechanical systems. Field trips to construc-

tion sites give the student the opportunity to

view directly many of the practices.

CE 231

Strength of Materlals 4-0-4

Prerequisites: Mech 235, Math 211, or
equivalents. This course, designed for civil
engineering students, is more intensive than
Mech 232. The student must have a working
knowledge of statics with emphasis on force
equilibrium and free body diagrams. Primary
objectives include an understanding of the
kinds of stress and deformation and how to
determine them in a wide range of simple
practical structural problems, and an under-
standing of the mechanical behavior of
materials Under various load conditions. Lab
should be taken concurrently.

CE231A

Strength of Materials Laboratory 0-3-1.=
Corequisite CE 231. Students performibasic
experiments in strength of materials:

CE232

Strength of Materials 1-2-2

This course isintended only for students who
have taken Mech 232, Mechanics of
Materials, or the equivalent, and'who subse-
quently have decided to transferintoithe civil
engineering progrant. The studentiis required
o complete additional laboratory and class
work needed to bring him/her to the level
required in 'CE 231, Strength of Materials.
Registration is by: departmental" pefmission
only and the student mtst consult with his/
her advisor before registering to plan a pro-
gram of work in this course:

CE 305
Aerial Photographic Interpretation'3-0-3
Prerequisite: CE 200 and CE 342. Analysis

“and study of photographic techniques and

procedures, land forms, surficial soils, and
rock formations by the use of aerial photos
and stereograms with special emphasiston
the engineering significance of the results.
The applications of other remote sensing de-
vices and of aerial photography to land
surveying, transpoftation ‘engineering;  en-
vironmental and sanitary engineering, con-
struction engineering, soil- mechanics, -and
geological engineering are discussed.

CE 307

Geometric Design for Highways'3-0-3
Prerequisite: CE 200. A course in highway
design based on a study of traffic distribution,
volume, and speed with consideration forthe
predictable future. The elements of at-grade
intersections and interchanges are analyzed.
Studies are made of the geometrics of
highway! design and intersection layout'with
advanced curve work including compound
and transition curves.

CE 311

Co-op Work Experience I 3. additive credits
Prerequisites: completion of the sophomore
year, approval of the ‘department, and
permission of the Division of Cooperative
Education and Internships. Students ‘gain
major-related work experience and reinforce-
ment of their academic program. Work' as-
signments facilitated ‘and approved: by the
Co-op Division. Mandatory participation in
seminars and completion of a report.

CE 320

Fluid Mechanics 4-0-4

Prerequisites: Math' 211, Mech 235, Mech
236. This course i designed to present the
fundamental laws relating to the static and
dynamic behavior of fluids. The emphasis is
placed on applications dealing with the flow
of water and other incompressible fluids.
These include flow in pipe systems and
natural channels.

CE 321 :

Water Resources Engineering 3-0-3
Prerequisite: jlinior standing. The objective of
this course is to train the'student in methods
of developing water'supplies and the:means
to treat said supplies for consumptive use.
In addition, the nature of wastewaters and
related treatment is examined. Hydrelogic
techniques such as surface “and ground
water " vield,  hydregraph and" ‘routing
analyses, probabilistic- methods related  to
hydrologic studies are treated'in the cotrse.

CE 322

Hydraulic Engineering3-0-3

Prerequisites: CE 320, CE 321. Theiobjective
is to provide the tools required to design
water distribution systems, storm'drains, and
sanitary  sewers. Various “hydrologic ‘and
hydraulic techniques related to the/above will
be examined. : 3

CE332

Structures | 3-24 /

Prerequisite: CE 231 or equivalent: The stu=
dent must have a working knowledge of free
body diagrams, equilibrium conditions for
force systems and:moments. The  primary
objective is an understanding of the vafious
methods of analyzing* determinate and sin-
determinate beams, frames, and trusses en-
countered in practice.

CE333

Structures 113-0-3

Prerequisites: CE 332 and CIS 101: The'stu-
dent must have a working knowledge of
structural analysis including determinate and
indeterminate beams and frames. Prmary
objectives include the foliowing: to acquaint
the student with the properties of ‘concrete
and steel and with the behavior of reinforced
concrete as a structural material; ‘also, to
develop methods for the design of reinforced
concrete structural members such as beams,
slabs, footings, and columns. Both' ultimate
strength design and working striess method
will be' studied.

CE 341

Soll Mechanics 3-0-3

Prerequisite: CE 231 or equivalent. Prere-
quisite or corequisite: CE 342. A study of soil
types and properties is made with the objec-
tive of developing a basic understanding of
soil behavior. The methods of subsurface in-
vestigation and compaction are presented.
Fundamentals pertaining to permeability,
seepage, consolidation, stress distribution,
and shear strength are introduced. Bearing
capacity and settlement analysis are also
presented. Lab should be taken concurrent-

ly.

CE 341A

Soll Mechanics Laboratory 0-3-1
Prerequisite or Corequisite: CE 341. Students
perform basic experiments in Soil mechanics.




CE 342

Geology 3-0-3

Prerequisite: satisfactory sophomore engi-
neering standing or special permission. The
science of geology is studied with emphasis
on physical geological processes. The princi-
ple of uniformity of process is stressed in the
context of rock and soil formation, trans-
formation, deformation, and mass movement.
Aspects of historical geology and
geomarphology: are included.

CE 343

Geology with Laboratory 3-3-4
Prerequisites: junior standing in engineering
technology or speciall permission. This
course covers the material given in CE 342
with the addition of a laboratory component.
It provides a more'in-depth understanding of
geology through rock and mineral identifica-
tion, laboratory experiments, field trips, and
selected case studies.

CE 350

Transportation Engineering 3-0-3
Prerequisite: junior engineering standing. A
study of the principal modes of transporta-
tion, with emphasis on the planning, design
and construction of facilities for modern
transportation systems.

CE 360

CivilEngineering Methods 2-0-2
Prerequisite: junior standing: Pravides stu-
dents with in-depth experience in computer
applications in civil engineeringiand with writ-
ten and oral' communication.

CE 401

Photogrammetry 3-34

Prerequisite: CE 305 or permission of Instruc-
tor. Theory of direct projection and optical
train  plotters; introduction  to. “aero-
triangulation; writing and evaluating photo-
grammetric specifications and proposals; na-
tional map accuracy standards; introduction
to terrestrial photogrammetry. (Each student
will'plan and write specifications for an aerial

mapping project.) \

CE 406

Remote Sensing 3-0-3 .

Prereqws:te Phys 230. Principles: of remote
sensing are covered including general con-
cepts; data acquisition procedures, data
analysis and role of remoteisensing in terrain
investigations for civil engineering practices.

CE 408
Analytical Aerotriangulation3-0-3

Prerequisites: CE 401. Theory and appli-.

cations'of analytical'aerotriangulations will be
stressed, investigation of existing computer:
software: various computer solutions will' be
executed by each student.

CE410

Construction Scheduling and Estimating i
3-0-3

Prerequisite: CE 210. Quantity take off, cost
estimate and CPM computer analysis of typi-
cal building or highway' projects. A study is
made' of construction project organization,
contract requirements and management con-
trol techniques with an introduction to com-
puter applications.

CE 411

Construction Scheduling and Estimating i
3-0-3

Prerequisite: CE 210. The course is a study
of building construction. Case studies are
used to illustrate current practices. Organiza-
tion of: construction companies and field ac-
counting practices are introduced.

CE412

Construction Codes and Specifications
303

Prerequisites: CE 210 or CET 313 and senior
standing in the BSCE or BSET program. This
course deals with the code and specification
aspects of engineered construction. Topics
to be covered are: professional ethics, con-
tracts, specifications, bidding procedures,
building codes such as B.O.C.A. and New
Jersey Uniform Construction Code, Energy
Code Provisions, construction safety, and the
impact of the E.P.A. on construction.

CE413

Co-op Work Experience 1l 3 additive credits
Prerequisites: CE 311 or its equivalent, ap-
proval of the department, and permission of
the Division of Cooperative Education and
Internships. Provides major-related' work ex-
perience as co-op/internship. Mandatory
participation in' seminars and completion of
requirements thatinclude a report.and/or pro-
ject.

CE 416

Construction Processes 2-3-3

Prerequisite: CE 210 or CET 313. This course
willl give students practical’ experience in
transforming design and technicalitheory into
buildings. Lectures will" present broad ex-
posure to construction: processes which
comprise the construction; project;  studios
will involve application ofitheory and'skills to
actual projects: Lectures and discussions will
be supplemented by field trips to manufac-
turers, fabricators, architects, offices, and
construction sites.

CE 432

Structural Design 3-0-3

Prerequisites: CE 332 and CIS 101. A work-
ing knowledge of structural analysis includ-
ing determinate; and indeterminate beams
and frames is essential. The course objective
is. the development of curmrent design
procedures for structural steel elements and
their Use in multistory buildings, bridges; and
industrial’ buildings.

CE 443

Foundation Deslgn 3-0-3

Prerequisites: CE 341. Site investigation,
selection of foundation types and basis for
design, allowable loads, and permissible set-
tiements of shallow and deep foundations.
Structural design: of footings' and pile caps.
Computations of earthi pressure;and design
of retaining walls:

CE 450

Urban Planning 3-0-3

Prerequisites: junior engineeringistanding. In-
troduction to urban planning, its principles,
techniques, and use. Topics include develop-
ment of cities, planning: of new towns, re-
development of central cities, and land use
and transportation planning.

CE 451

Urban Systems 3-0-3

Prerequisites: CIS 101 and senior standing.
Development of urban problem soiving
strategies: and' techniques. Management of
urban problems by dealing with them as
systems. Concepts, philosophy, and tech-
niques of systems analysis are' developed
and applied to urban problems.

CE 460
Civil Engineering Seminar 1-0-1
Prerequisite: CE 494. Students have an op-

portunity to present their design projectin a

seminar environment.

CE461 .

Civil Engineering Special Topics 1-0-1
Prerequisite: senior standing. Students'have
an opportunity to bring together the entire
civil engineering curriculumiin'a specialistudy:
environment in preparation for professional
practice.

CE 490
Civil Engineering Projects 3-0-3

* Prerequisite; senior standinglin:civil'engineer-

ing and approval of the department. The stu-
dent works' on an individually: selected pro-
ject, guided by department faculty advisor.
The project may include planning, research
(library: or laboratory), endineering reports,
statistical or analytical investigations, and de-
signs. Any of these may follow: class-inspired
direction or the student may: select his or her
own topic. The project must bercompleted
and professionally’ presented by assigned
due dates for appropriate review:and record-
ing of accomplishment.

CE 494
Civil Engineering Deslgn 13-0-3

‘Prerequisite: senior standing/in civilengineer-

ing: This design course will'simulate the'sub-
mission and acceptance process normally
associated with the initial design phases for
a civil engineering project. The course is'in-
tended to familiarize thel students withy the:
preparation ofi sketch' ‘plats, preliminary
engineering design, and a related en-
vironmental assessment. Requirements” will
include written submittals and oral presenta-
tions in defense of the project.

CE 495 :

CivillEngineering Design 1113-0-3
Prerequisite: senior standing in civillengineer-
ing. The purpose of this course'is toprovide
the' students withi the type of design ex-
perience they would receive if they were cur-
rently engaged in: civill and environmental
engineering design practice. The desian
areas that the students can select from in-
clude the following: structures, geotechnical
engineering, transportation and planning;
and sanitary and environmental engineering.

CE 541

Structure Model Analysis 3-0-3

Prerequisite: undergradyate course in struc-
tural analysis. Basic theory of the analysis of
structures by means of models, model de-
sign, and the interpretation of model tests.
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CE 545

Rock Mechanics [ 3-0-3
Prerequisite: = approved  undergraduate

course in soil mechanics within lastfive years
or permission of instructor. Rock mechanics
including geological aspects, mechanical
properties, testing, and in-situ measurements
of rock properties, and a brief introduction to

design of structures on rock.

CE 552

Geometric Design of Transportation
Facliities 3-0-3

Prerequisite: CE 350 or equivalent. Design
principles and criteria related to highways
and rallroads resulting from requirements of
safety, vehicle perfermance, driver behavior,
topography, traffic, design speed, and levels
of service. Elements of the horizontal and
vertical alignments and facility cross-section,
and their coordination in the design. Com-
puter-aided design  procedures including
COGO, CADAM, Digital Terrain Modeling:

Computer Engineering
Offered by the Department of Eléctrical and
- Computer Engineering :

Chaimperson: Jacob Klapper

Associate Chairperson: EdwiniCohen
Director of Computer Engineering:Anthony
Hobbi

Professor: Rosenstark

Associate Professors: Manikopoulos, Robbi
Assistant Professors: Carpinelli, Hou, Zhou,
Ziavias

CoE 302

Englneers in Soclety 1-0-1

Prerequisites: Hum 231, CoE 351 or EE 352
(for EE majors). An introduction to the con-
cepts of professionalism and ethics in the
workplace and outside. Traditions in the field
and the role of the professional society are
covered. Written and oral presentation tech-
niques are practiced by the student.

CoE 327

Signal Transmission 3-0-3

Prerequisite; EE 232. Prerequisite or core-
quisite: EE 372. A course that familiarizes the
computer engineer with signal transmission
poth within and between digital systems.
Topics include the telegraphers equations,
lattice diagrams, steady state behavior of
“transmission lines, transients in digital
systems, the transmission characteristics of
strip lines and twisted pairs, and computer
bus signals.

CoE 351

Computer Systems Organization 3-0-3
Prerequisites: EE 251 and either CIS 113, CIS
213 or CIS 105 with CIS 101. An introduction
to computer system structure and assembly
language programming. Topics include
processor and memory organization, instruc-
tion sets, input/output structures and as-
sembly language programming. Students re-
ceiving credit for CoE 351 cannot receive
credit for EE 352 or CIS 453.

CoE 391

Computer Engineering L.ab 1 1-3-2
Prerequisites: EE 271, EE 291. Prerequisite
or corequisite: CoE 351. This lab is intended
primarily to support the: parallel course CoE
351 and to reinforce design concepts of EE
251. The expefriments emphasize the real-
time /O facilities of a computer system. Stu-
dents will develop hands-on familiarity with
busses, serial.and parallel I/© ports, intertupt
structure, and device drivers. The mechanics

“of assembly language programming includ-

ing linking, loading, and debugging are cov-
ered. Several experiments on electronic de-
vice characterization are performed: Students
receiving credit for CoE 391 cannot receive
credit for EE 393 or CIS 453.

CoE 392 !

Computer Engineering Lab il 1:3-2
Prerequisite: CoE 391. Prerequisite or.core-
quisite: EE 372. A course ‘reinforcing the
course concepts of EE 372 and CoE 354,
using experiments on logic circuit design, Al
D conversion and D/A conversion. The as-
sembly language programming practice of
CoE 391 is continued.

CoE 421

Digital Data Communications 3-0-3
Prerequisites: CoE 327, Math 333. A colirse
covering communications basics and some
topics in - digital communications  most
germane to data communication. Topics in-
clude spectral analysis, eneray: and power
spectral density, noise, sampling and quan-
tization, and digital signal communication
systems:

CoE 451

Computer Architecture 3-0-3
Prerequisites: CoE 351, CIS 332. A course
emphasizing the hardware design of com-
puter systems. Topicsiinclude register trans-
fer logic, central processing unit design,
microprogramming, ALU design, microcoded
arithmetic algorithms and /O organization.

CoE 493

Computer Engineering Lab [Il 244
Prerequisites: CoE 392, EE 372. Prerequisite
or corequisite: CoE 451. This lab and as-
sociated lectures prepare the student to put
into practice the concepts learned in the
computer architecture course, CoE 451,
Hardware design and debugging are
emphasized. Topics' include combinational
and sequential logic design using CAD tech-
niques for design and Verification, design
based upon PLA/PLD devices, computer in-
terface design using hardware and software,
and a design project such as a central
processing unit.

CoE 494

Computer Engineering Lab IV 0-3-1
Prerequisites: CoE 421, CoE 392. This lab
complements the course in digital data com-
munication. Students ‘will experiment with
modulation technigues, transmission tech-
nology, detection, spectral analysis, and
error measurement.

CoE 495 :
Computer Engineering Project 3-0-3
Prerequisite: CoE 493. The students
knowledge is applied to the synthesis of a
previously approved design project of the
student’s choice. Projects' must involve the
design and execution of both hardware and
software, and include library researciy, ‘cost
estimation and time budgeting. Seminar dis-
cussions bring the student's attention to the
projects of other class members. The student
must give an oral presentation and. de-
monstration of the project. A final written re-
port must be submitted. :

CoE 496 .

Independent Study 3-0- s
Prerequisite: CoE 493. Students work on vari:
ous individually selected projects guided by
the department faculty. The project(s) of
each student must be completed: and
professionally presented by assigned ‘due
dates for appropriate review and recording of
accomplishment. An oral presentation will be
made at a meeting of allstudents and facuity -
advisors involved ‘Q the course. A formal writ-
ten report will be presented to the facuity
advisof at the end ofithe course. Ifithe course
is used in lieu of COE 495, the project must
meet CoE 495 guidelines. :

Computer and Information
Science

Offered by the Department of Computer and
Information Science

Chairperson: Peter A. Ng

Associate Chairpersons: Michael A Baltrush,
James A.M. McHugh, Julian M: Scher
Sponsored Chair: Erol Gelenbe
Distinguished!Professor: Gelenbe
Distinguished Research Professor: Neuhold
Professors: Hiltz, McHugh;, Ng, Perl, Turoff;
Veroy

Associate Professors: Baltrush,
Featheringham, Nassimi, Ryon, Sarian,
Scher, Shiau

Ass/stant Professors: Benanav, Chao,
Eshaghian, Geller, Hung, Izaguirre, Karvelas,
King, MacKellar, Parker, Rossak, Shih; Sohn,
Stoyenko, Suresh, D. Wang, J. Wang,
Watters, Welch

Special Lecturers: Cheng, Chiang, Deek,
Jololian, Kushwaha, Maskara :
Director of Undergraduate Curriculum: Fadi
P. Deek

*CIS 101
Computer Programming and Problem
Solving 2-1-2
An introductory course in computer science,
and FORTRAN programming and its use in
solving engineering and scientific problems.
The emphasis is onithe logical analysis of a
problem and the formulation of & computer
program leading to its' solution. Topics in-
clude basic concepts of computer systems,
software engineering, algorithm design, pro-
gramming languages and data abstraction,
with applications. Designed for students not
specializing in computer science. For stu-
dents taking a minor in CIS or changing to
a CIS major, a combination of CIS 105
(Pascal) and CIS 101 may be substituted for
CIS 113.




*CIS 101H
Honors Computer Programming and
Problem Solving 2-1-2
Prerequisite: departmental’ approval andj/or
permission of the director of the Honors Pro-
gram. This course covers the same material
as CIS 101 but in greater depth. Designed
for students not specializing in' computer
science.

*CIS 102
Computer Science with Problem Solving
3-1-3
An introductory course in computer science,
with applications to engineering and technol-
ogy problems. Emphasis on programming
methodology using the FORTRAN' language
as the vehicle to illustrate concepts. Topics
include basic concepts of computer systems,
software engineering, algorithm design, pro-
gramming languages and data abstraction,
with applications.

*CIS 103
Computer Science with Business
Problems 3-1-3
An introductory. course in' computer science,
with applications to business and managerial
decision making. Emphasis on programming
methodology using the COBOL language as
the vehicle'to illustrate concepts. Topics in-
clude basic concepts of computer systems,
software engineering, algorithm design; pro-
gramming languages and abstraction, with
applications.

*CIS 104 :
Computer Programming and Graphics
Problems 2-1-2 i
Corequisite: Math 116 or Math 138. An in-
troductory course'in computer. science with
applications  in computer  graphics for
architecture. Emphasis on programming
methodology using the Pascal language as
the vehicle to illustrate the concepts. Topics
include basic concepts of computer systems,
software engineering,salgorithm design, pro-
gramming languages ’i:\d data abstraction,
with applications:

*C|S 104H L
Honors Computer. Programming and
Graphics Problems 2-1-2
Prerequisite; departmental approval and/or
permission of the director of the Honors Pro-
gram, Corequisite: Math 116 or Math 138;
This course covers the'same material as CIS
104, but in greater depth.

* *Ajl students at NJIT are required to complete at

least one 2-credit or 3-credit CIS course. The De-

_ partment of Computer and Information: Science of-
fers a set of 100 level courses to'satisfy this require-
ment, and the student should select one based
upon his or her intended major. itiis imperative that
students speak withitheir advisors prior to enrolling
to determine the appropriate CIS course.

CIS 105

Computer Programming 1-1-1
Prerequisite: 100-level GUR course in CIS.
Details of programming in one particular
computer language. Problems will be coded
and rup on a computer. Languages include
ADA, APL, C, FORTRAN, LISP, MODULA-2,
Pascal, PROLOG, or others. May be repeated
for. credit when! a different language is used.
Does not count as an elective for B.S. and
B.A. degrees in computer science. For stu-
dents taking a minor in CIS or changing to
a CIS major, a combination of CIS 105
(Pascal) and CIS 101 may. be substituted for
CIS 113.

*CIS 113

Introduction to Computer Science 13-1-3
Corequisite: Math 111. Fundamentals of
computer science are introduced, with
emphasis on programming methodology and
problem: solving. Topics include basic con-
cepts of computer systems, software
engineering, algorithm design, programming
languages and! data abstraction, with appli-
cations. The Pascal language, which'is fully
discussed, serves as the vehicle to illustrate
many. of the' concepts: CIS majors' should
enroll in CIS' 113. Students who receive
degree credit for CIS' 113 may not receive
degree; credit for CIS 213.

*CIS 113H .
Honors Introduction to Computer Science
13-1-3
Corequisite: Math. 111. Prerequisite: de-
partmental approval and/or permission of the
director of the Honors Program. A course

similar to €IS 113, but material is coverediin:

greater. depth. Honors students contemplat-
ingiaimajor in‘computer science, or who plan
to take advanced electives in computer
science, should take CIS 113H instead of CIS
101H. Students who receive degree credit for
CIS 113H cannot receive degree credit for
CIS 213

CIS 114

Introduction to Computer Scienceill:3-1-3
Prerequisites: Math 11i1; €IS 113 or comple-
tion of a required 100 level GUR course in
CIS, plus CIS 105 (Pascal). A study.ofi ad-
vanced programming topics with logical
structures of data, their physical representa-
tion, design and analysis of computer
algorithms operating on the structures, and
techniques for program development:and de-
bugging. Course covers program: specifica-
tions, correctness and efficiency, data ab-
straction, basic aspects of simple data struc-

. tures, internal’ searching and sorting, re-

cursion and! string processing. Algorithmic
analysis is also discussed. Students receiv:
ing degree credit for CIS 114 cannot receive
degree credit for CIS 335 or CGIS 505.

CIS 114H

Honors Introduction to Computer Science
113-1-3

Prerequisites: CIS 113H, or CIS 101H plus
knowledge of Pascal, or department: ap-
proval; Math 111; department approval and/
or permission of the director of the Honors
Program. A course similar to CIS 114, but
materialiis covered!in greater depth. Students
receiving degree credit for CIS 114H cannot
receive degree credit for €IS 335 or CIS 505.

CiS 213

Introduction to Computer Science 3-0-3
Prerequisite: 100-level GUR course in" CIS.
The course covers a study. of the representa-
tion of data, its structures, and algorithms.
Programming topics in Pascal and assembly
language are included:. Designed for stu-
dents not majoring in computer science. Stu-
dents receiving degree credit for CIS 213
cannot receive degree credit for CIS 113

CISi231

Machine and Assembly Language
Programming 3-1-3

Prerequisites: CIS 113 or CIS 213 or comple-
tion of a required 100-level GUR course in
CIS, plus €IS 105 (Pascal). Fundamentals of
machine organization'and machine language
programming. Representation ofcomputer
instructions and' data’ in' machine, assembly.
and macro-assembly languages together

- with intensive practice in formulating pro-

gramming; running, and' debugging pro-
grams' for both ‘numerical and logical
problems. Assemblers' and loaders are dis-
cussed. Students receiving! degree credit for
CIS 231 cannot receive degree credit for CIS
510. (Formerly listed as CIS 331.)

CIS 251

Computer Organization: 3-0-3

Prerequisite: CIS 113. Corequisite: CIS 231.
An introduction to computer system structure
and organization. Topics include representa:
tion of information, circuit' analysis andde-
sign, register-transfer level, processor
architecture and input/output: (Formerly
listed as CIS 351.)

CIS 280

Programming Language Concepts: 3:0-3
Prerequisite; CIS 114 or equivalent. Conceps
tual study of programming language: syntax;
semantics and implementation. Course cov=
ers language definition’ structure, datatypes
and structures, control striictures and data
flow, runtime consideration, and in-
terpretative languages:
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CIS 310

Co-op Work Experience | 3 additive credits
Prerequisites: completion of the sophomore
year, approval of the depariment, and

permission of the Division of Gooperative

Education and Internships. Students gain
major-related work experience and reinforce-
ment of their academic program. Work as-
signments facilitated and approved by the
Co-op Division.' Mandatory participation in
seminars and completion of a report.

CIS 330
Mini-Computer Systems 3-0-3

Prerequisite: Completion of a required 100- :

level GUR course in CIS. This course deals
with the software and hardware charac-
teristics of mini-computers. Included is the
programming and application of mini-com-
puter systems. A variety of application areas
is surveyed and practical solutions to
problems in these applications are ‘offered
‘using functions available on the mini-com-
puter. Areas of application include text handl-

ing, data entry, computerized communica- -

tions, continuous simulation, process control,
and multimini computer configurations.

CIS 332

Principles of Operating Systems 3-1-3
Prerequisite: CIS 231 or equivalent. Or-
ganization of operating systems covering
structure, process management and schedul-
ing; interaction of concurrent processes; in-
terrupts; 1/©, device handling; memory and
virtual . memory management and file
management.

CIS 333 :

Introduction to UNIX Operating Systems
3-0-3

Prerequisite: CIS 332 or equivalent and
knowledge of € language. The course covers
the UNIX system Kkernel including initializa-
tion, scheduling, context switching, process
management, memory. management, device
management, and the file system. The
course also includes the organization: of
shells, editors, utilities, and programming
tools of the UNIX operating system.

CIS 335

Data Structures and Algorithm Design
3-0-3

Prerequisite: CIS 113 or completion of a re-
quired 100/level GUR course in CIS, plus CIS
105 (Pascal). Students who receive degree
credit for CIS 335 cannot receive degree
credit for CIS 114 or CIS 505. A study of
advanced programming topics dealing with
logical structures of data, their hardware
representation, and the design and analysis
of computer algorithms operating on the
structures. This course, the first of a two-
course seguence, concentrates on data
structures: primitive types, stacks, queues,
arrays, sets, linked lists, trees and graphs.
Also covered are some basic operations
using these data structures including sorting,
searching and memory management.
Problems and individual computer exercises
are assigned.

CIS 341

Introduction to Logic and Automata 3:0-3
Prerequisites: completion of a 100-level GUR
course in CIS; Math 226. This course (n-
cludes an introduction to logic and formal
grammars. Theoretical models such as finite
state machines, push-down stack machines,
and Turing machines are developed and re-
lated tolissuesiin programmingilanguage the-
ory-

CIS 350

Computers and Society 3-0-3
Prerequisites: completion of a 100-level GUR
course in CIS; one basic SS course. Ex-
amines the historical evolution of computer
and information systems and explores their
implications in the home, business, govern-
ment and science. Impacts on the individual,
the organization and society are considered.
Topics include automation and: job impact;
applications in electronic funds transfer, gov-

ernment education, medicine and others;:

professional ethics, and legal issues. Co-
listed as SIS 350.

CIS 352

Parallel Computers and Programming
3-1-3

Prerequisites: €IS 251 or CoE 351, CIS 332.
A course introducing parallel computers and

_parallel programming. General structures

and design techniques of parallel. computers
are described. Programming paradigms and
algorithm design considerations for parallel
processors will be discussed.

CIS:365 -

Computer Applications to Commercial
Problems 2-2-3

Prerequisite: CIS 113 or CIS 213 or comple-
tion of a 100-level GUR course in CIS, plus
€IS 105 (Pascal). The'design and implemen-
tation of commercially oriented computer
systems. Emphasis is placed ‘on modern

 computers as a tool for solving business

problems. The COBOL programming
language will be extensively studied and uti-
lized in developing the programming tech-
niques for the solution of these problems.

CIS 370 :

Introduction to Artificial Intelligence 3-1-3
Prerequisites: CIS 114 or CIS 335; Math 226.
An exploration of concepts, approaches and
techniques of artificial intelligence.
Emphasizes both underlying theory and ap-
plications.  Topics ' include knowledge
representation, parsing language, search,
logic, adduction, uncertainty, and learing-
LISP and Prolog programming languages
used extensively. Students are required to do
programming assignments, complete a pro-
gramming term project and review case
studies.

CIS'390

Requirements Analysis and Systems
Design 3-0-3

Prerequisite: CIS 114. A study of the informa-
tion systems development life-cycle, from the
initial stages of information requirements
analysis and' determination to the ultimate
activities involving systems design. Theory,
methodologies and strategies for information
requirements analysis, including the

assessment of transactions and decisions,
fact-finding methodologies,

structured

« sharing  facilities,

analysis development tools, strategies of
prototype development, and an overview of
computer-aided " software = engineering
(CASE) tools. Theory, methodologies and
strategies for systems design, including de-
sign of user-interfaces, particularly menu-
driven and keyword dialogue strategies, and
issues in the proper design of computer out:
put. (Co-listed as MIS 390.) ;

CIS 407 ;

Computer Augmented Design 3-0-3

(Not open to CIS majors.)

Prerequisites: completion of a 100-level GUR
course in CIS; calculus. Topics covered are
those needed by engineers using the com-
puter in engineering design. Included are:
data structures for handlinglinformation, time-
interactive  languages,
problem-oriented  languages, special appli=
cation programs, numerical and ‘non-
numerical algorithms, and automated biblio-
graphic searching.

CIS 408 ;s

Computer Configurations 3-0-3

(Not open to CIS majors.)

Prerequisite: completion of a 100-level GUR
course in CIS. This course covers computer
hardware and architectures as they relate to
engineering applications. The: emphasis of
this course is on modern hardware which
engineers integrate into either the control of
their processes or the management of their
processes. Topics covered are: signal
processing, differences between main-frame,
mini, and micro architectures, and appli-
cations of these architectures in special-

purpose computers, computer graphics
equipment, and information  retrieval
systems.
CIS 410

Co-op Work Experience Il 3 additive credits
Prerequisites: CIS 310 or its equivalent, ap-
proval of the department, and permission of
the Division of Cooperative Education and
Internships. Provides major-related work ex-
perience as co-op/internship. Mandatory
participation in seminars and completion of
requirements that include a report and/or pro-
ject.

CIS 421

Numerical Algorithms 3-0-3

Prerequisite; completion of a 100-level GUR
course in CIS. Corequisite: Math 222. This
course deals with fundamentals of numerical
methods, including discussion of errors, in-
terpolation and approximation, linear
systems of equations, solution of nonlinear
equations, and numerical solution of ordinary
differential equations. The algorithmic ap-
proach and the efficient use of the computer
are emphasized.

CIS 431 :

Introduction to Database Systems 3-0-3
Prerequisite: CIS 114 or equivalent. Introduc-
tion to data and file organization and
management; database concepts and
architecture; functions of a database
management system (DBMS); database
analysis and design. Student projects invoive .
the use of a DBMS package.




CIS 432

Advanced Operating Systems and
Computer Architecture 3-0-3
Prerequisites; CIS 251, CIS 332. The study
of. advanced computer architecture and
operating systems' emphasizing intrasystem
communication. Topics include pipelining
and parallelism, user interface consider-
ations,_introduction to telecommunications,
distributed computing and networks, network
operating system security, performance
measurement, monitoring and evaluation,
queueing theory, queueing networks, and
concurrency: theory.

CIS 435

Advanced Data Structures and Algorithm
Design 3-0-3

Prerequisite: CIS 114 or CIS 335. Advanced
topics in data structures and algorithms, in=
cluding mathematical induction, analysis and
complexity of algorithms, and algorithms in-
volving'sequences, sets, and'graphssuch as
searching, sorting, order statistics, sequence
comparisons, graph traversals, etc. Optional
topics' include geometric, algebraic, and
numeric: algorithms.

CIS 438

Programming for Interactive Computer
Graphics 3-0-3

Prerequisites: completion of a. 100-level
course in CIS; plus knowledge of Pascal.
This course! introduces fundamental con-
cepts of interactive graphics oriented toward
computer-aided  design = systems. Such
systems emerge in engineering, architecture,
and manufacturing. Topics include computer
dataistructures for representation of two=and
three-dimensional objects and algorrlhms for
definition, modification, and display. of these
objects in applications. This course will also
discuss a selection of special topics in'in-
teractive graphics:

- GIS 447

Human-Computer Interfaces 3-0-3
Prerequisite: CIS 390. This course coversithe
design’ and' evaluation bf the human-com-
puter interface’ in  interactive  computer:
systems. Among the topics covered are ap-
proaches tolinterface design such asimenus,
commands, direct manipulation; screen
layout strategies; metaphor models; models
of'human information process; evaluation'ap-
proaches such as protocol for analysis, in-
teractive: monitoring, use of surveys; and re-
quirements for documentation and help. Stu-
dents are expected to design interface
“mockups and evaluate them.

CIS 451

Introduction to Data Communications and
Networks 3-1-3

Prerequisite: CIS 251. Fundamental.concepts
in data communications. Topics include:
circuit and packet switching, layered network
architecture,  ISO Network  protocols,
performance analysis of data communication

systems, fiow control and" alternate routing:

strategies and algorithms, various: types:of
networks and their interconnections, network
seclirity and privacy. Additional" topics in-

clude systems analysis and design, traffic
engineering,  planning = and  forecasting
methodologies' as applied to data com-
munication networks.

CIS 453

Microcomputers and Applications 3-1-3
Prerequisite: CIS 231. A study of the basic
principles of microprocessors and their sup-
port modules: memory, serial and' parallel

interfaces. The course focuses on: software

system design for control by microcom-
puters. Individual instructor-assigned ex-
ercises as well as one student-designed pro-
ject will' be assigned for solution in the
laboratory portion of the course.

CIS| 455

Computer Systems Management 3-0-3
Prerequisite: CIS 113 or CIS 213 or comple-
tion of a 100-level GUR course in CIS. An
overview of computing centers and their or-
ganization for accomplishing specific objec-
tives. Includes a classification of systems,
analysis of cost and size, layout of equip-
ment, methods of accessing computer
facilities, equipment selection, and facilities
evaluation.

CIS 461

Systems Simulation 3-0-3

Prerequisites: completioni of a 100-level GUR
course in CIS; Math 333. This course in-
troduces' computer simulation as'a problem
solving technique. Inclides discrete simula-
tion models, elementary theory, stochastic
processes, use of simulation languages, ran-
dom number generators, simulation
methodology, design of simulation experi-
ments, validation. "of models, queueing
systems, and applications. The GPSS
language is covered' in' detail.

CIS 465

Computer Techniques for Management
Information Systems 3-0-3

Prerequisite: CIS! 365. Design and program-
ming concepts are presented for automation
of management information systems. In-
cludes the organization of files and: tech-
niques for processing information based
upon organizational' requirements and' avail-
able’ hardware' and software. Some case
studies are presented.

CIS 480

Theory. of Languages 3-0-3

Prerequisite: CIS 280 and CIS 341. The
formal treatment of programming language
translation and compiler design' concepts.

‘Emphasis on theoretical aspects of parsing

context-iree languages, transfation specifica-
tions and machine-independent code op-
timization. A programming project to- de-
monstrate’ the concepts covered in the
course is required in addition to class work
and examinations.

CIS 485

Speclal Topics in Computer. Science |
3-0-3

Prerequisites: junior standing and/or depart-
ment approval. The study of new: and/or ad-

“'vanced topics'in an area of computer'science
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not regularly covered ini any other CIS
course. The precise topics to be covered in
the course, along with' prerequisites, will be
announced in the semester prior. to the offer-
ing of the course. A student may. register for
no more than two semesters' of Special

Topics.

CIS 486 .

Speclal Topics in Computer Science 1l
3-0-3

Prerequisites: Same as for CIS 485 A con-
tinuation of CIS 485.

CIS 488

Independent Study in' Computer Sclence
303

Prerequisites: open only to students in the
Honors Program who are computer science
majors and who have the prior approval of
the department and the CIS faculty member
who will guide the independent study. In-
dependent studies; investigations, research,
and reports on advanced topics in computer
science. Students must prepare, in'collabora-
tion with their faculty mentor and in the
semester prior to enrolling in this course, a
detailed plan of topics and expected ac-
complishments for their independent study:
This must have the approval ofi both the de-
partment and the faculty mentor. A student

" may register. for no more than one semester

of Independent Study.

CIS 490

Guided Design In Software Engineering
3-0-3

Prerequisite: senior standing or departmental
approval. This' course focuses on the
methodology  for developing = software
systems. Methods and technigues for func-
tional requirements analysis and specifica-
tions, design, coding, testing and proving,
integration' and maintenance are discussed.
Students will prepare a proposal for. aproject
which includes its' functional’ specifications
and preliminary design.

CIS 491

Computer Sclence Project 3-0-3
Prerequisites: CIS 490, seniof: standing and
project proposal approval: An opportunity for
the student to integrate the:knowledge and
skills gained in previous computer science
work into an'individual'research project.\The
project  involves ‘investigation  of current

“literature as well as computer.implementation

of either a part of a large program ofr the
whole of a small system. The topic should™
be consonant with the emphasis of'direction
chosen by the students in their computer
science studies. To register' for this course,
a student must have a written project
proposal approved by. the department: The
proposal must be 'submitted'and approvediin
the prior, semester, usually the third'week of
November or. April.

CIS 491H

Honors Computer Sclence Pro]ect 3-0-3
Prerequisites: CIS 490; senior standing inithe
Honors Program and project proposal ap-
proval. A course similar to CIS 491, with &
project of greater depth' and' scope.
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CIS 500

Introduction to Systems Analysis 3-0-3
Prerequisites: statistics and differential’equa-
tions, €overs a wide variety of systems-or-
iented 'approaches to 'solving complex
problems: lllustrative examples are chosen
from a wide variety of applications.
Mathematical'tools are introducedonly:to'the
extent necessary to understand the tech-
"niqtie ‘and its application o the ‘problem.
Topic areas include probabilistic and de-
cision theory models, simulation,
morphological analysis, cluster “analysis,
structural modeling, Delphi and dynamic
system'models. The role for the computer in
applying these techniques  to "complex

problems will' be discussed: The student will*

be exposed to some of the fundamental con-

‘troversies concerning the'appropfiateness or
validity of' systems approaches to human
problem solving. ;

CIS 505 :
Programming, Data Structures, and
Algorithms 3-1-3

Prerequisite: knowledge of at least one
procedure-oriented  language such  as

FORTRAN. Computet science students can- -

not use this course for graduate degree
credit. Intensive introduction to. ‘computer
science principles: a procedure-oriented
langtiage such as Pascal; program design
techniques; introductory ~data = structtires
(linked lists, stacks, sets, trees, graphs); and
algorithms (sorting, searching, etc.) and their

analysis: Programming assignments are if=

cluded: Students who receive degree credit
for €IS 505 cannot receive degree credit for
CIS 114 or CIS 335.

CIS 510 : il

Assembly Language Programming and
Principles 3-0-3 :
Prerequisite: knowledge
procedure-oriented language  such as
FORTRAN. Computer science students can-
not use this course for graduate degree
credit. An intensive course in “assembly
language programming including’ basic
machine organization, the structure of in-
struction sets, program linkage, macros and
macro libraries. Extensive programming as-
signments are included. Students who re-
ceive degree credit for CIS 510 cannot re-
ceive degree credit for CIS 231.

CIS 515

Advanced Computer Programming for
Engineers 2-2-3

Prerequisite: knowledge of at least one
procedure-oriented  language such as
FORTRAN. Not available to CIS majors. This
course is designed for engineering students
“ who require an extensive knowledge of pro-
gramming for their project or thesis work.
Topics include review of basic programming

of at least‘one_

techniques, treatment of algorithm design,

erfor analysis ‘and 'debugging "using ad-
vanced features of FORTRAN 1V and ‘pro-
gramming facllities available onitheioperating

" system. As time permits, problem-oriented

languages such as CSMP are examined.

- CIS 540

Fundamentais of Logic and

~Automata 3-0-3

Prerequisite: Math 226 or equivalent. Method
and theory of logic and automata and their

influence on the design  of computer -

systems, languages, and algorithms. Covers
the application of Boolean algebraito design
of finite state machines; formal systems; sym-
bolic logic, computability, halting problem,
Church’s thesis, and the main ideas of the
theory of computation:

€IS 590

BS/MS Co-op Honors Work Experience |
3 additive credits

Prerequisite; standing and acceptance into
the combined BS/MS program in computer
science. Students must have the approval of
the co-op advisor for the CIS department:
The entire BS/IMS Co-op Honors Work Ex-
perience sequence of courses must be com-
pleted with a single employer or the student
cannot continue in the BS/MS internship.
Provides on:-the-job reinforcement and appli-
cation of concepts presented in the under-
graduate computer science curriculum. Work
assignments are identified “by:‘the  co-op
division and developed and approved by the
CIS department in conjunction with the stu-
dent and employer. Students must submit,

- for CIS department approval, a proposal de-

tailing the nature of the intended work. A
report at the conclusion of each semester's
work experience is required. €redits for this
colrse may. not be applied toward degree
trequirements for either the bachelors ‘or
master’s in computer science:

CIS 591

BS/MS Co-op Honors Work Experience il
3 additive credits

Prerequisite: standing and acceptance into
the combined BS/MS program in computer
science. Students must have the approval of
the co-op advisor for the CIS department.
The entire BS/MS Co-op Honors Work™ Ex-
perience sequenceof courses must be com-
pleted with a single employer of the student
cannot continue in the BS/MS intemnship.
Provides on-the-job reinforcement and appli-
cation of concepts presentediinithe computer
science curriculum. Work assignments are
identified by the co-op division and de-
veloped and approved by the CIS depart-
ment in conjunction with the student and
employer. Students must submit, for CIS de-
partment approval, a proposal detailing the

_nature of the intended work. A report at the

conclusion of each semesters work ex-
perience is required. Credits for this course
may not be applied toward degree require-
ments for either the bachelor's or master's
in computer science.

CIS 592

Graduate Work: Experience 111

3 additive ‘credits

Prerequisite: graduate standing, and accep-
tance by the CIS depariment:and the divisiorn
of co-op education. Students must haveithe
approval of the co-op advisor for the CIS
department. Provides on-the-job  reinforce:
ment and application of concepts presented
in the undergraduate computer science cur=
riculum. Worlk assignments are identified by
the co-op division and developed and+ap-
proved by the CIS department in conjunction *
with the student and employer. Students
must submit, for CIS department approval, a
proposal detailing'the nature of the intended
work. A report at the conclusion of each
semester's work experience is required:
Credits for this course may not be applied
toward degree requirements foreitherthe
bachelor’s or master’s in computer science.

Cooperative Education

Coop 201 X

Career Development Seminar No Credit
This semester-long colrse is open to all
sophomore through: senior year students
who have an interest'in seff-evaluation and
career exploration. Students also learn effec-
tive job search strategies suchias information
gathering, resume and cover letter writing
and interviewing skills, ‘through " discussion,
group exercises, and actual practices Guest
lecturers from the private and public'sectors
add a ‘real-world” perspective to the
classroom experience. The highlight of the
seminar is the Externship Program, which
allows each student to spend from'a day to
a week with a professional in thelr major field
at the workplace to/observe the'work environ=
ment first hand. Offered by Division of Career
Development Services.

Descriptions for undergraduate co-0p Work

" experience courses (Co-op Work Expernence

I and Co-op Work Experience ll} are found in
the course listings of the departments offering
them. See list below. Graduate cooperative
education courses may be found in the ap-
propnate listing in the Graduate Catalog.

Arch 310 EE 411 ME 410
Arch 410 EET 395 MET 395
CE 311 EET 495 MET 495
CE 413 IE 310 MnE 310
CET 497 IE 411 MnE 410
ChE 310 Math 310 MNET 395
ChE 311 Math 410 MNET 495
CIS 310 Mgmt 310  Phys 311
CIS 410 Mgmt 410  Phys 411
EE 310 ME 310 STS 311
STS 411
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