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GENERAL DESCRIPTION OF THE PROGRAM

History

The Industrial and Systems Engineering undergraduate program has been established in
1996 and the first group of stude nts graduated from the program in 2000.

Level of Qualification : First Cycle

Goals

The objective of this program is to graduate students who

1. are capable of solving problems in their area of expertise by implementing basic
principles of Industrial and Systems Engineering,

2. play an important role in the analysis, design, implementation and improvement of
production and service systems,

3. contribute to the scientific output in the area of Industria | and Systems Engineering
through academic research

Objectives

Our graduates will increase the efficiency and enable optimal utilization of resources in the
private and public sector organizations and design products, process and systems that best
meet requirements; they will also contribute to science as part of academic organizations.



Program Learning Outcomes

10.

11.

Adequate background in Mathematics, Natural Sciences and the Industrial and

Systems Engineering discipline;

Ability to identify, model and solve complex problems in the area of Industrial and
Systems Engineering

Ability to design a complex system, process, device or product under realistic

constraints and conditions, in such a way as to meet the desired requirements.

Ability to employ informa  tion technologies effectively in Industrial and Systems
Engineering applications and develop and/or use modern techniques and tools for

these applications.

Ability to design and conduct experiments and interpret results to analyze problems

in the area of I ndustrial and Systems Engineering.

Ability to take responsibility both individually and as a team member to solve

unforeseen problems that arise in intra -disciplinary and inter  -disciplinary projects.
Ability to access information in the area of Industrial and Systems Engineering and to
report and communicate this information to others using a foreign language (English)

at the European Language Portfolio C1 General Level.

Ability to follow current issues and recent developments in science and technology by
accessing databases and other sources of information and to continue to educate

oneself.

Awareness of scientific and ethical responsibility in professional matters.

Ability to initiate innovative projects in the area of Industrial and Systems
Engineering and to manage these projects considering all aspects.

Ability to identify the impact of Industrial and Systems Engineering applications on
health, environment and safety; awareness of the legal consequences of Industrial
and Systems Engineering solutions.



Teaching and Learning Methods

Teaching and |l earning methods are selected so as to improve st wntachingd ski
presentation, critical thinking, teamwork, effective usage of information technology.

Furthermore, special  attention is paid to ensure that the teaching methods can support students of different skillsets. The teaching and learning
methods that are employed in the Industrial and Systems Engineering program are listed below*:

(*) Only one or a few of the methods specified below

Teaching 1 Learning

Methods*

Lecture

Lecture with discussion

Problem solving

Case study

Brainstorming

Small group discussion

Screening

Simulation

Seminar

Teamwork

Fieldwork

Laboratory

Homework

Oral exam

Survey/Questionnaire

Panel discussion

Guest Lecturer

Student cl ub
activity/project

Major | earning activities

Listening and comprehension

Listening and comprehension, observation/situation processing,
critical thinking, question formulation

Preplanned special skills

Preplanned special skills

Listening and comprehension, observation/situation processing,
critical thinking, question formulation, teamwork

Listening and comprehension, observation/situation processing,
critical thinking, question formulation

Listening and comprehension, observation/situation processing

Listening and comprehension, observation/situation processing,
information technology skills

Research i lifelong learning, writing, reading, information
technolo gy, listening and comprehension, management skills

Research i lifelong learning, writing, reading, information
technology, critical thinking, question formulation, management
skills, teamwork

Observation/situation processing, research
writing, reading

i lifelong learning,

Observation/situation processing, information technology,
management skills, teamwork

Research i lifelong learning, writing, reading, information
technology

Research i lifelong learning, situation processing, question
formulation, interpretation, presentation

Research i lifelong learning, writing, reading

Listening and comprehension, observation/situation processing

Listening and comprehension, observation/situation processing

Observation/situation processing, critical thinking, question
formulation, teamwork, research i lifelong learning, writing,
reading, management skills, preplanned special skills

may be applicable for a given course based on its characteristics.

Tools utilized

Standard classroom technologies,
multimedia tools, barcovision, computer,
overhead projector

Standard classroom technologies,
multimedia tools, barcovision, computer,
overhead projector

Standard classroom technologies,
multimedia tools, barcovision, computer,
overhead projector

Standard classroom technologies,
multimedia tools, barcovision, computer,
overhead projector

Standard classroom technologies,
multimedia tools, barcovision, computer,
overhead projector

Standard class room technologies,
multimedia tools, barcovision, computer,
overhead projector

Standard classroom technologies,
multimedia tools, barcovision, computer,
overhead projector

Simulation software/hardware, standard
classroom technologies, barcovision,
computer

Standard classroom technologies,
multimedia tools, barcovision, computer,
overhead projector

Internet databases, libabry databases,
email, online chat, web based discussion
forums

Special equipment, computers

Internet database: Iibrary database:
email

Standard classroom  technologies,
multimedia tools, barcovision, computer,
overhead projector

Standard classroom technologies,

multimedia tools, barcovision, computer,
overhead projector




Relationship between Courses and Program Outcomes
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Course Categories

List of Course Categories ECTS
Supportive Courses
AFE 131- Academic English | 4
AFE 132- Academic English Il 4
Total 8
Core Courses
ES 161 - Engineering Drawing 5
MATH 131- Calculus | 6
MATH132- Calculus Il 6
CHEM 101 - General Chemistry 6
PHYS 101 - Physics | 6
PHYS 102 - Physics Il 6
ES 112 - Algorithms & Computer Programming 6
MATH 281- Probability 5
MATH221 - Linear Algebra 6
MATH 241 - Differential Equations 6
ECON 29 4- Economics for Engineers 4
ES 222 - Fundamentals of EEE 4
Total 66
Specialization Field Courses
ISE 102 - Introduction to Industrial and Systems Engineering 9
ISE 2 32- Computational Methods for Industrial and Systems Engineers 8
ISE 222 - Operations Research | 9
ISE 25 4- Statistic al Applications in Industrial and Systems Engineering 8
ISE 302 - Systems Engineering Methods 6
ISE 311 - Information Technologies 6
ISE 323 - Operations Reserach Il 7
ISE 331 - Finance for Engineers 5
ISE 344 - Simulation 5
ISE 352 - Linear Systems & Control 5
ISE 361 - Production Systems Design 5
ISE 362 - Supply Chain Management 7
ISE 401 - System Dynamics and Modeling 7
ISE 402 - System Design 6
ISE 432 - Decision Analysis 6
ISE 451 - Statistical Quality Control 7




ISE 400 - Summer Practice

ISE 492 - Engineering Project

TECHNICAL ELECTIVE | -VI

TECHNICAL ELECTIVE | -V

TECHNICAL ELECTIVE | -V

TECHNICAL ELECTIVE | -VI:

TECHNICAL ELECTIVE | -VI:

TECHNICAL ELECTIVE | -V

TECHNICAL ELECTIVE | -V

TECHNICAL ELECTIVE | -V

TECHNICAL ELECTIVE | -V

TECHNICAL ELECTIVE | -VI

TECHNICAL ELECTIVE | -V

TECHNICAL ELECTIVE |

FREE ELECTIVE |

FREE ELECTIVE I

Total

Humanities, Communication and Management Skills

HUM 103 - Humanities

TKL 201 - Turkish |

TKL 202 - Turkish Il

VI

. ISE 251

:ISE 318

. ISE 367

ISE 368

ISE 425

CISE 426 -

. ISE 427

1 ISE 437

. ISE 455

1 ISE 457

. ISE 464

ISE 475

HTR 301 - History of Turkish Revolution |

HTR 302 - History of Turkish Revolution II

Total

Overall (ECTS)

Introduction to Graph Theory

Computer Applications for Industrial and Systems Engineering

Scheduling

Ergonomics

Introduction to Nonlinear Programming

Logistic s Systems

Mathematical Modeling

Project Management

Design of Experiments

Forecasting Techniques

Computer Aided Production Systems

Industrial Automation and Instrumentation

Courses

145

11

240




Qualification Awarded

This program is a first  cycle (undergraduate) program of 240 ECTS credits in the area of
Industrial and Systems Engineering.

Students who complete the program successfully and acquire the program competencies
receive an undergraduate degree in the area of Industrial and Systems Engineering.

Admission  Requirements

In line with the academic and legal procedures of the university, the students who apply for

admi ssion into the program should follow the process (¢
university entrance examination. Students who have started an equivalent programme in

Turkey or abroad may apply for transfer to the program. Application of the student is

evaluated before the semester starts considering the credentials of the student and the

degree for which s/he is applying. Detailed informati on regarding admission to the

university is available in the university catalogue.

Students, who come to the university from abroad through exchange programmes whose

cond itions have been drawn by an ag reement and approved by the university may take the
courses offered in the programme. To take a course, the student should demonstrate that

s/he has completed its prerequisite courses or their equivalents. All courses in the

programme curriculum are conducted in English.

Occupational Profiles of Graduates

Our graduates are employed in a variety of sectors including information technology,

logistics, production |, finance, consulting and defenc e and hold positions such as Technical
Support Engineer, Business Development Eng ineer, Planning Engineer, Production Planning
Engineer, Sy stem Administrator, Project Manager, Financial Analyst, Product Development

Analyst, Logistics Manager, Control Engineer, Software Engineer, Project Leader, Process
Improvement Engineer, Strategist, ERP Consultant, Financial Portfolio Manager. Meanwhile,
many of our graduates continue their education at the graduate level and receive Masters

and Doctorate degrees in the area of Industrial and Systems Engineering and related fields.

Access to Further Studies

The graduates holding fi B a ¢ h ®fl Science De g r eamdeligible to apply to i Ma s tofe r
Science De g r eardofi D o ¢ foPhilosophy D e g r epmgrams at national or international
levels either in the same or in the related disciplines.

Graduation  Requirements

In order to graduate from the programme, a student is required complete a total of 49

courses including 43 compulsory, 1 free elective and 5 technical elective courses to receive a

total of 147 credits and 240 ECTS and obtain a CGP A of at least 2.00/4.00. The list of
courses in the curriculum are provided in the tab le below. Among these courses, ISE492



Graduation Project allows the student to apply the knowledge they have acquired during the

program to areal -life engineering project. Moreover, each student is required to work as an
intern for an institution that has been approved by the department f or a total of 20 working
days. This compulsory internship is listed with a course code of ISE 400 in the table below.

Examination Regu lations, Assessment and Grading

Performance of students are assessed based on their work during the semester (midterm

exams, quizzes, projects, lab work, etc.) and their grade in the final exam, which is

administered during an examination period following the semester. The total weight of the

graded work within the semester should be between 40% and 70% of the overall gr ade. At
the end of the semest  er, the professor who teaches the course assigns each student a letter

grade based on the overall performance of the student. The letter grades and the

corresponding numeric values are provided below:

Letter Grade Value

AA 4.00

BA 3.50

BB 3.00

CB 2.50

CC 2.00

DC 1.50

DD 1.00

F 0

In order to pass a course, a student should receive
Fo i ndiunsudcessful ecompletion of the course, therefore students who receive an

1 e 14

Programme Director and ECTS Coordinator Contact Information

Yeditepe University

Industrial and Systems Engineering Department

Kay é k @aa.jKn ° rMah.

34755 At akehir/ Il stanbul/ TURKEY

Programme Director

Assoc. Prof . Dilek T¢zeéen Aksu
tel: 216 578 04 17

e-mail: dtuzun@yeditepe.edu.tr

Fo from a course do not earn any credits for that

a

cour


mailto:dtuzun@yeditepe.edu.tr

Curriculum

DEPT. OF INDUSTRIAL AND SYSTEMS ENGINEERING

FIRST SEMESTER ECTTULY SECOND SEMESTER ECITTUL Y
AFE 131 Academic English | 42203 AFE 132 Academic English Il (AFE 131) 4220 3
MATH 131 Calculus | 6 3204 MATH 132 Calculus Il (MATH 131) 6 320 4
PHYS 101 Physics | 6 30214 PHYS 102 Physics II(PHYS 101) 6302 4
CHEM 101 General Chemistry 6 3114 FE XX1 Free Elective | 5300 3
HUM 103 Humanities 3200 2| [ISE 102 'nroduction to Industrial and Systems ;4 3
Engineering 9
ES 161 Engineering Drawing 5 1022
30 19 30 17
THIRD SEMESTER ECTSTUL Y FOURTH SEMESTER ECTTUL Y
Computational Methods for Industrial
ES 112 Algorithms & Computer Programming 6 3 0 2 4 ISE 232 and Systems Engineers(ES112, 8 302 4
MATH 221)
MATH 241 Differential Equations (MATH 132) 63204 ES 222 Fundamentals of EEE (PHYS 102) 4300 3
MATH 221 Linear Algebra 6 2203 ISE 222 Operations Research 1(MATH 221) 9302 4
o Statistic al Applications in Industrial and
MATH 281 Probability (MATH 132) 53103 ISE 254 Systems Engineering(MATH 281) 8 320 4
ECON 204 Economics for Engineers 4 300 3 TKL 202 Turkish Il 2 200 2
TKL 201 Turkish | 2 2002
29 19 31 17
FIFTH SEMESTER ECTST UL Y SIXTH SEMESTER ECT:T U L
ISE 331 Finance for Engineers (ECON2%) 52203 ISE 302 Systems Engineering Methods 6202 3
Operations Research 2 7 . .
ISE 323 (MATH 281) 320414 ISE 344 Simulation (ISE 323, ISE 2%4) 5202 3
ISE XXL Restricted Elective | 53003 ISE XX Restricted Elective Il 5300 3

ISE 311 Information Technologies (ES 112) 6 3024 ISE 352 Linear Systems & ControlMATH 241) 5 2 2 0 3
Production Systems Design (ISE222, 5 Supply Chain Management 7

ISE 361 ISE 254) 2023 ISE 362 (ISE 222, ISE 254) 302 4
HTR 301 History of Turkish Revolution | 2 2002 HTR 302 History of Turkish Revolution I 2 200 2
30 19 30 18
SEVENTH SEMESTER ECITUL Y EIGHTH SEMESTER ECT\'TUL Y
ISE 401 System Dynamics and Modeling 7302 4| [ISE 402 System Design (ISE 302) 6220 3
(ISE 302)
ISE  X)3 Restricted Elective | I 5300 3| ISE 432 Decision Analysis 6211 3
(ISE 323 & ISE 2X4)
ISE XX4 Restricted Elective IV 53003 ISE XX Restricted Elective V 5300 3
FE XX2 Free Elective Il 53003 ISE 492 Engineering Project (Senior Standing) 8 1 0
ISE 451 Statistical Quality Control ( ISE 24) 72203 ISE XX Restricted Elective VI 530
ISE 400 Summer Practice (AFE 132) 10200
30 16 30 15
Minimum Degree Requirements
Credits 140
ECTS 240
Number of Courses 44

Number of Summer Practices 1




Course Packages:

IS

E 102: Introduction

to Industrial and Systems Engineering

COURSE INFORMATON

Course Title Code Semester  L+P Hour Credits ECTS
Introduction to Industrial and Systems
. Y ISE 102 2 3+ 0 3 9
Engineering
Prerequisites None
L f .
anguage © English
Instruction
Course Level Bachelor's Degree (First Cycle Programmes)
Course Type Compulsory
Course Coordinator
Instructors Prof. Li net ¥zdamar
Assistants Seda Bak
This course makes a brief introduction to basic industrial and systems
Goals engineering subjects. In the computer lab students will mostly use Ms
Word and Ms. Excel and sy stems engineering software CORE.
History and development of Industrial and Systems Engineering. Job
areas for Industrial and Systems Engineers. Basic Industrial and
Systems Engineering concepts. Steps of the system design process.
Content Introduction to mathematical modelling and an overview of Operations
onte Research models. Introduction to various Industrial and Systems
Engineering subjects will be performed by guest speakers and
department member s whenever possible. Basics of Ms Word and MS
Excel and int roduction to CORE during the lab hours.
Program .
Course Learning Outcomes Learnin Teaching Assessment
9 9 Methods Methods
Outcomes
1. Defines what Industrial and Systems engineering
. . 9 1,2 A
is and their job areas.
2. Formulate two variable linear programming 1 12 AC
problems and solves by the graphical method. ' '
3. Uses Ms Excel és basic pro
formatting, copying and defining formulas. Can 4 12,3 AC

solve LP problems by using Solver .



Defines basic steps  of the system design and can
build the IDEF diagrams for a simple system by 4 12,3 A,C,D
using the CORE software.

Defines basic concepts related to various

subjects of Industrial and Systems Engineering. 9 1.2 A
Understands the time value of money and do the
necessary calculations by using the compound 1 1,2 AC

interest formula.

Can draw a project network according to
precedence relationship of the activities and 2 1.2 A,C
calculate the projectods ¢

Teaching . . . . .
Methods: 1: Lecture, 2: Question  -Answer, 3: Lab, 4: Case study
Assessment . . . . . .
Methods: A: Testing, B: Experiment, C: Homework, D: Project
COURSE CONTENT
Week Topics Study Materials
1 Introduct ion t o ermyéneer Lecture Notes

LEC: History and development of Industrial & Systems Engineering
2 ) _ Lecture Notes
LAB: Introduction to online resources

LEC: Definition of Systems Engineering. Basic System Concepts
3 . Lecture notes
LAB: Basics of MS Word

LEC: Systems lifecycle and basic Systems Engineering processes

4 Lect t
LAB: Introduction to MS Excel ecture hotes
LEC: Introduction to deterministic models in Operations Research

5 . Lecture notes
LAB: Introduction to MS Excel
LEC: Probabilistic models in Operations Research & Simulation

6 Lecture notes
LAB: Excel Solver
LEC: Simple Linear Programming applications

7 Lecture notes
LAB: Excel Solver

8 LEC: Economic Analysis Lecture notes
LAB: Excel Functions

9 LEC: Production Systems Lecture notes
LAB: Lab Exam
LEC: Quality Assurance  Systems & Total Quality Management

1 L ren

0 LAB: CORE ecture notes

MIDTERM EXAM

11 Lecture notes
LAB: CORE
LEC: Introduction to Project Management and Network Theory

12 Lecture notes

LAB: CORE

13 LEC: Man -Machine Systems Lecture notes



LAB: CORE

LEC: General Review

14 LAB: CORE Lecture Notes
RECOMMENDED SOURCES
Textbook Lecture Notes: http:/  /groups.yahoo.com/group/sye101_fall 2013
. Introduction to Industrial & Systems Engineering - Wayne C. Turner, etal
gi:gfrzzls Systems Engineering and Analysis 7 B.S. Blanchard & W. J. Fabrycky
Introduction to Systems Engineering T A.P. Sage & J. E. Armstrong Jr.
MATERIAL SHARING
Documents Lecture notes , Lab Excel notes, Homework questions
Assignments Assignment s (1 -6)
Exams Midterm, Lab Exam, Final

ASSESSMENT

IN -TERM STUDIES
Mid -term Exam
Lab Exam

Assignment s

Project
Total
CONTRIBUTION OF FINAL EXAMINATION TO OVERALL
GRADE
CONTRIBUTION OF IN -TERM STUDIES TO OVERALL
GRADE
Total

COURSE CATEGORY

COURSE'S CONTRIBUTION TO PROGRAM

No Program Learning Outcomes

NUMBER PERCENTAGE

1 38.46

1 15.38

6 23.08

1 23.08

100

35

65

100

Expertise/Field Courses

Contribution



Adequate background in Mathematics, Natural Sciences and the Industrial and

1 . . N

Systems Engineering discipline.
5 Ability to identify, model and solve complex problems in the area of Industrial

and Systems Engineering.
3 Ability to design a complex system, process, device or product under realistic

constraints and  conditions, in such a way as to meet the desired requirements.

Ability to employ information technologies effectively in Industrial and Systems
4  Engineering applications and develop and/or use modern technigues and tools

for these applications.
5 Ability to design and conduct experiments and interpret results to analyze

problems in the area of Industrial and Systems Engineering.

Ability to take responsibility both individually and as a team member to solve
6 unforeseen problems that arise inintra -disciplinary and inter  -disciplinary

projects.

Ability to access information in the area of Industrial and Systems Engineering
7 and to report and communicate this information to others using a foreign

language (English) at the European Language Portfolio C1 General Level.

Ability to follow current issues and recent developments in science and
8 technology by accessing databases and other sources of information and to

continue to educate oneself.
9 Awareness of scientific and ethical responsibility in professional matters.
10 Ability to initiate innovative projects in the area of Industrial and Systems

Engineering and to manage these projects considering all aspects.

Ability to identify the impact of Industrial and Systems Engineering applications
11 on health, environment and safety; awareness of the legal consequences of

Industrial and Systems Engineering solutions.

ECTS ALLOCATED BASED ON STUDENT WORKLOAD BY THE COURSE DESCRIPTION

o . Duration
Activities uantit
Q y (Hour)

Course Duration (Lectures) 13 2
Lab Duration 12 1
Midterm Exam 1 2
Off-the - classroom study for the midterm exam 1 30
Lab Exam 1 1
Off-the -classroom study for the lab exam 1 30
Homework 6 8

Project 1 30

12345

Total
Workload
(Hour)

26
12
2

30

30
48

30



Final Exam

Off -the -classroom study for the

final exam 1 30
Total Work Load
Total Work Load / 25 (h)

ECTS Credit of the Course

30
212

8,48




ISE 232: Computational

Methods for Industrial and Systems Engineers

Course Title

Computational Methods for |
Systems Engineers

COURSE INFORMATON

Code Semester L+P Hour Credits ECTS

ndustrial and

ISE 232 4 3+2 4

Prerequisites

MATH 221, ES 112

Language of
| Instruction

Course Level
Course Type
Course Coordinator
Instructors

Assistants

Goals

Content

English

Bachelor's Degree (First Cycle Programmes)

Compulsory

Assist. Prof. Ujur Yéldeéran

Goals of this course are building solid programming skills and applying
these skills to implement algorithms frequently used in Industrial and
Systems Engineering discipline.

Modular programing  using functions.  Program control and loops,
algorith ms with single loop  and algorithms with nested loops
Implementing algorithms for the following methods: simplex method for
linear programming, genetic algorithms, clustering.

Program .
Course Learning Outcomes Learnin Teaching Assessment
g 9 Methods Methods
Outcomes
1) Ability to approach to a problem analytically 1,2,4 1,2,3 A C
2) Ability to develop an algorithm for a problem 1,2,4 1,2,3 A, C
3) Ability to write modular programs 1,2,4,5 1,2,3 A C
4) Ability to ap  ply programming  skills to implement
algorithms used in Industrial and Systems 1,2,4,5 1,2,3 A C
Engineering




Teachi :
eaching 1: Lecture, 2: Question  -Answer, 3: Lab, 4: Case  -study

Methods:
Assessment . . . . . .
Methods: A: Testing, B: Experiment, C: Homework, D: Project
COURSE CONTENT
Week  Topics Study Materials

Variables, matrices and basic arithmetic operators . Functions, local

1-2 ) Lecture Notes
scope and storage properties

3 Program control and loops: If/else structure, while loop, for loop Lecture Notes

Single loop algorithms: Permutation, combination and factorial
computations; finding min and max of an array; checking equality of
arrays; prime numbers; other algorithms

4-6 . . ) Lecture Notes
Nested | oop algorithms: Pascal 6s tri
(selection sort , bubble sort, merge sort); Gaussian elimination; other
algorithms

7 MT1

710 Simplex algorithm for linear programming and its computer Lecture Notes &
implementation Text book

Lecture Notes &

9-11 Genetic algorithms and its computer implementation
9 P P Text book

11 MT2

Lecture Notes &

13-14 Clustering Text book

RECOMMENDED SOURCES

1 Winston W., Operations Research: Applications and Algorithms,
4t edition, 2003, Duxbury Press
Textbook 1 Jang, J.R, Sun, C., Mizutani, E., Neuro -Fuzzy and Soft
Computing: A Computational Approach to Learning and Machine
Intelligence , 1St edition, 1997, Prentice Hall

Additional Resources Lecture Notes

MATERIAL SHARING




Lecture Notes on modular programming, program control, algorithm

Documents ] ) ] i
development, simplex method genetic algorithms and clustering methods.
Assignments Homework and Lab assignments
Exams 2 Midterms and 1 Final Exam
ASSESSMENT
IN -TERM STUDIES NUMBER PERCENTAGE

Mid -term 2 83
Homework 7 8
LAB 10 9

Total 100
CONTRIBUTION OF FINAL EXAMINATION TO OVERALL 40
GRADE
CONTRIBUTION OF IN -TERM STUDIES TO OVERALL 60
GRADE

Total 100
COURSE CATEGORY Expertise/Field Courses

COURSE'S CONTRIBUTION TO PROGRAM

. Contribution
No Program Learning Outcomes

12345

Adequate knowledge in mathematics, science and engineering subjects

1 pertaining to the relevant discipline; ability to use theoretical and applied X
information in these areas to model and solve engineering problems.

5 Ability to identify, formulate, and solve complex engineering problems; ability X
to select and apply proper analysis and modeling methods for this purpose.
Ability to design a complex system, process, device or product under realistic

3 constraints and conditions, in such a way as to meet the desired result; ability
to apply modern design methods for this purpose.

4 Ability to devise, select, and use modern techniques and tools needed for X
engineering practice; ability to employ information technologies effectively.

5 Ability to design and conduct experiments, gather data, analyze and interpret

results for investigating engineering problems.




10

11

Ability to work efficiently in intra -disciplinary and multi - disciplinary teams;
ability to work individually.

Ability to communicate effectively both orally and in writing; knowledge of a
minimum of one foreign language.

Recognition of the need for lifelong learning; ability to access information, to
follow developments in science and technology, and to continue to educate
him/herself.

Awareness of professional and ethical responsibility.

Information about business life practices such as project management, risk
management, and change management; awareness of entrepreneurship,
innovation, and sustainable development.

Knowledge about contemporary issues and the global and societal effects of
engineering practices on health, environment, and safety; awareness of the
legal consequences of engineering solutions.

ECTS ALLOCATED BASED ON STUDENT WORKLOAD BY THE COURSE DESCRIPTION

I . Duration
Activities Quantity (Hour)
Course Duration: Theory (14 x 3 hours) 14 3
Course Duration: Lab (12 x 2 hours) 12 2
Hours for off -the -classroom study (Midterms) 2 20
Hours for off -the -classroom study (Final) 1 30
Hours of studying for the Homework 7 8
Midterm examination 2 2
Final examination 1 2.5

Total Work Load
Total Work Load / 25 (h)

ECTS Credit of the Course

Total
Workload
(Hour)

42
24
40
30
56
4
2.5
198.5

7,9




ISE 222: Operations

Research |

Course Title

OPERATIONS RESEARCH

COURSE INFORMATON

Code Semester L+P Hour Credits ECTS

1 ISE 222 4 3+2 4 9

Prerequisites

MATH221, ISE 102

Language of
Instruction

Course Level

English

Bachelor's Degree (First Cycle Programmes)

Course Type Compulsory
Course Coordinator
Instructors Assoc.Prof. Di | ek T¢zeéen Aksu
Assistants Bujra Erkartal
This course aims to provide an introductiontot  he fundamental methods
Goals used in deterministic ~ operations research with particular emphasis on
modeling.
Topics covered include introductionto linear programming  (LP) and its
applications, sensitivity analysis, algebraic solution of an LP, duality
Content theorem , network models and ~ modeling of integer programming (IP)
problems and branch -and -bound method for solving IPs . Application s of
deterministic models in various s ettings as well as modeling and
solution of LPs using commercial software will also be discussed.
Program .
Course Learning Outcomes Learnin Teaching Assessment
9 9 Methods Methods
Outcomes
1 Builds linear programs for optimization
) s prog P 12,3 12,4 A.C.D
problems in different settings
2 Solves linear programming models usin
- At programiming ? 12 12,34 ACD
graphical, algebraic and simplex methods
3 Mak itivit lysi d int t
) é es sensitivity (.ama ysis and interpre 12 12 AC
results using the  graphical method
4) Defines the relationship between primal and
dual problems, uses this relationship to obtain the
uap uses this relafionship ' 12 12 AC

optimal solution of linear programs and perform

sensitivity analysis




5) Identifies and models network flow problems
that arise in different contexts such as

2,3 1,2
transportation, assignment, maximum flow; solves
these problems using problem specific methods
6) Models constraints and objective functions 12
that can be formulated using integer variables ’
7) Solves integer linear programming models 12
using the branch -and -bound method '
8) Can model linear and integer programming
models using Excel Solver and GAMS and interpret 2,45 1,234

the resulting outputs

AC

AB

AB

A,B,D

Teaching ) ) . ) )
Methods: 1: Lecture, 2: Question  -Answer, 3: Lab, 4: Case study
Assessment ) . ) . ) ) .
Methods: A: Testing, B: Experiment, C: Homework, D: Project
COURSE CONTENT
Week Topics Study Materials
Textbook , Course
1 INTRODUCTION TO MODELING (CHAPTER 1) Notes, CITGO

2 GRAPHICAL SOLUTION OF A LINEAR PROGRAM (CHAPTER 3)

3 LINEAR PROGRAMMING APPLICATIONS (CHAPTER 3)

4 THE SIMPLEX ALGORITHM (CHAPTER 4)

5 GOAL PROGRAMMING (CHAPTER 4)

6 A GRAPHICAL APPROACH TO SENSITIVITY ANALYSIS (CHAPTER 6)

7 ALGEBRA OF THE SIMPLEX METHOD (CHAPTER 6)

8 MIDTERM EXAM 1

9 DUAL THEOREM AND ITS CONSEQUENCES (CHAPTER 6)

10 TRANSPORTATION, TRANSSHIPMENT AND ASSIGNMENT PROBLEMS
(CHAPTER 7)

11 SHORTEST PATH AND MAXIMUM FLOW PROBLEMS (CHAPTER 8)

1 MINIMUM COST NETWORK FLOW AND MINIMUM SPANNING TREE

PROBLEMS (CHAPTER 8)

Petrolium Article

Textbook, Course
Notes

Textbook, Course
Notes

Textbook, Course
Notes

Textbook, Course
Notes

Textbook, Course
Notes

Textbook, Course
Notes

Textbook, Course
Notes

Textbook, Course
Notes

Textbook, Course
Notes

Textbook, Course
Notes

Textbook, Course
Notes




Textbook, Course

13 SOLUTION OF IP PROBLEMS: BRANCH -AND-BOUND ALGORITHM Notes

Textbook, Course

14 MIDTERM EXAM 2
Notes

RECOMMENDED SOURCES

OPERATIONS RESEARCH: APPLICATIONS AND ALGOR ITHMS,

Textbook W. L. W INSTON, THOMPSON i BROOKS/COLE, 2004

Additional Resources

MATERIAL SHARING

Modeling case study, CITGO Petrolium article, GAMS tutorial, lab notes,

Documents lecture notes, old exam keys
Assignments Homeworks 1 -7
Exams Midterm 1 -2, Quizzes 1 -6, Final Exam
ASSESSMENT
IN -TERM STUDIES NUMBER PERCENTAGE

Midterm 1 1 36
Midterm 2 1 28
Quizzes 6 36

Total 100
CONTRIBUTION OF FINAL EXAMINATION TO OVERALL 30
GRADE
CONTRIBUTION OF IN -TERM STUDIES TO OVERALL 70
GRADE

Total 100
COURSE CATEGORY Expertise/Field Courses

COURSE'S CONTRIBUTION TO PROGRAM

. Contribution
No Program Learning Outcomes

123 405




Adequate background in Mathematics, Natural S cience s and the Industrial and

1 . . L X
Systems E ngineering discipline .
5 Ability to identify, model and solve complex problems in the area of Industrial X
and Systems Engineering.
3 Ability to design a complex system, process, device or product under realistic X
constraints and conditions, in such a way as to meet the desired requirements.
Ability to  employ information technologies effectively in Industrial and
4  Systems Engineering applications and develop and/or use modern techniques X
and tools for these applications.
5 Ability to  design and conduct experiments and interpret results  to analyze X
problems in the area of Industrial and Systems Engineering
Ability to  take responsibility both individually and as a team member to solve
6 unforeseen problems that arise in intra -disciplinary and inter -disciplinary
projects.
Ability to access information in the area of Industrial and Systems Engineering
7  and to report and communicate this information to others using a foreign
language (English) at the European Language Portfolio C1 General Level.
Ability to follow  current issues and recent developments in science  and
8 technology by accessing databases and other sources of information and to
continue to educate  one self.
9 Awareness of scientific and ethical responsibility in professional matters.
10 Ability to initiate innovative projects in the area of Industrial and Systems
Engineering and to manage these projects considering all aspects.
Ability to identify the impact of Industrial and Systems Engineering
11 applications on health, environment and safety ; awareness of the legal
consequences of Industrial and Systems E  ngineering solutions.
ECTS ALLOCATED BASED ON STUDENT WORKLOAD BY THE COURSE DESCRIPTION
Duration Total
Activities Quantity Workload
(Hour)
(Hour)
Course Duration ( Excluding the exam  week s: 1 2x Total course 12 5 60
| hours)
Hours for off -the -classroom study (Pre -study, practice) 14 5 70
Midterm examination 2 2 4
Homework 7 4 28
Project 1 50 50
Final examination 1 2 2
Total Work Load 214
Total Work Load / 25 (h) 8.6




ECTS Credit of the Course 9

ISE 254: Statistical  Applications in Industrial and Systems Engineering

COURSE INFORMATON

Course Title Code Semester |—L|;Er Credits ECTS
Statistical Appllcat!ons in Industrial and ISE254 4 342 4 8
Systems Engineering

Prerequisites MATH 281 - ISE 102

Language of English

Instruction

Course Level Bachel or's Degree (First Cycle P rogrammes )

Course Type Compulsory

Course Coordinator

Instructors Prof. Dr. Ali Taylan Ula

Assistants Seda Bak

To use data and systems knowledge to build models of complex technical

Goals
systems for improved system design and decision -making
Topics include descriptive data analysis and estimation of distribution
parameters, transformations and functions of random variables, hypothesis
Content testing, and least squares estimation. Concepts are illustrated with cases from
various engineering and complex system design application areas.
Program .
Course Learning Outcomes Learnin Teaching Assessment
9 9 Methods Methods
Outcomes
- . . . 1 AC
Ability to solve a problem involving uncertainty. 1
Ability to collect and analyze data and to interpret 5 1 AC

and present the results.




Ability to estimate parameters of distributions, to 1

find confidence intervals and to do hypotheses 1 A,C
testing.
Ability to do goodness - of-fit tests and independence 1 1 AC
tests for categorical data. ’
Ability to determine sample size for given criteria. 1 1 A,C
Ability to do correlation and regression analysis. 5 1 A,C
Can use statistical package MINITAB. 4 1,3 A,C
Being aware of ethical responsibility. 9 A,B
Teaching 1: Lecture, 2: Question  -Answer, 3: Lab, 4. Case  -stud
Methods: ' T ’ o o y
A t . . .
Msestﬁzzzen A: Testing, B: Experiment, C: Homework, D: Project
COURSE CONTENT
Week Topics Study Materials
Probability theory review, Descriptive techniques for technical data.
1 Textbook
5 Basics of Sampling Theory , Simple Random Sampling and Sample Textbook
Statistics including  Sample Mean, Deviation and Proportion.
Sampling Distributions: Transformations and Functions of Random
3 . Textbook
Variables
Sampling Distributions: Normaland St u d e n Disiributidans.
4 Textbook
Sampling Distributions: Chi-square and F Distributions.
5 Textbook
Estimation Techniques:  Point Estimation Methods and Properties
6 including Unbiasedness,  Minimum Variance and BLUE . Textbook
MIDTERM EXAM |
Estimation Techniques: Interval Estimation. Confidence Intervals for
7 Textbook
Means.
Estimation Techniques:  Confidence Intervals for Variances and
8 Proportions. Textbook
Hypothesis and Testing Procedures, Testing for Means (Single and Two
9 samples) Textbook

Hypothesis Testing for Variances and Proportions (Single and Two
10 samples) Textbook




Applications in Design and Improvement of Complex Engineering

11 Systems: Case Studies
MIDTERM EXAM I
12 Goodness -of- Fit Tests. Tests for Independence. Textbook
Least square estimation: Regression. Correlation
13 Textbook
Applications in Design and Improvement of Complex Engineering
14 Systems: Case Studies
RECOMMENDED SOURCES
Probability and Statistics for Engineers and Scientists, 9th Ed.
R. E. Walpole, R. H. Myers, S. L. Myers and K. Ye ,
Textbook

Pearson Education 2012.

Applied Statistics and Probability for Engineers, D. C. Montgomery
and G. C. Runger, Wiley

Additional Resources

MATERIAL SHARING

Documents
Assignments 13 Homeworks with about 30 problems from the textbook.
Exams 2 Midterm Exams, Final Exam, 4 Quizzes.
ASSESSMENT
IN -TERM STUDIES NUMBER PERCENTAGE
Mid -terms 2 77
Quizzes 4 15
Attendance 8
Total 100
CONTRIBUTION OF FINAL EXAMINATION TO OVERALL 35

GRADE




CONTRIBUTION OF IN -TERM STUDIESTO OVERALL
GRADE

Total

65

100

COURSE CATEGORY Field Courses

COURSE'S CONTRIBUTION TO PROGRAM

No Program Learning Outcomes

10

11

Adequate background in Mathematics, Natural S cience s and the Industrial and
Systems E ngineering discipline .

Ability to identify, model and solve complex problems in the area of Industrial

and Systems Engineering.

Ability to design a complex system, process, device or product under realistic
constraints and conditions, in such a way as to meet the desired requirements.

Ability to  employ information technologies effectively in Industrial and
Systems Engineering applications and develop and/or use modern techniques
and tools for these applications.

Ability to  design and conduct experiments and interpret results to analyze
problems in the area of Industrial and Systems Engineering

Ability to  take responsibility both individually and as a team member to solve
unforeseen problems that arise in intra -disciplinary and inter -disciplinary
projects.

Ability to access information in the area of Industrial and Systems Engineering

and to report and communicate this information to others using a foreign
language (English) at the European Language Portfolio C1 General Level.

Ability to follow  current issues and recent developments in science  and
technology by accessing databases and other sources of information and to
continue to educate  one self.

Awareness of scientific and ethical responsibility in professional matters.
Ability to initiate innovative projects in the area of Industrial and Systems
Engineering and to manage these projects considering all aspects.

Ability to identify the impact of Industrial and Systems Engineering
applications on health, environment and safety ; awareness of the legal
consequences of Industrial and Systems E  ngineering solutions.

Contribution

123 405

X

ECTS ALLOCATED BASED ON STUDENT WORKLOAD BY THE COURSE DESCRIPTION

. . Duration
Activities uantit
Q y (Hour)
Course Duration ( Excluding the exam  week s: 1 2x Total course 12 5

| hours)

Total
Workload
(Hour)

60




Hours for off -the -classroom study (Pre
Midterm examination
Homework

Final examination

-study, practice)

Total Work Load
Total Work Load / 25 (h)

ECTS Credit of the Course

14

13

84

52

202

8.08




ISE 331: Finance for Engineers

COURSE INFORMATON

Course Title Code Semester L+P Hour Credits ECTS
Finance for Engineers ISE 331 5 2+2 3 5
Prerequisites ECON294 i Economics for Engineers

P

Course Level Bachelor's Degree (First Cycle Programmes)

Course Type Compulsory

Course Coordinator

Instructors Asso C . Prof. Dilek T¢gzeéen Aksu

Assistants El'i fcan Yaka

The purpose of this course isto  provide students with knowledge

Goals about the basic methods of cost engineering

making.

and f inancial decision

Principles of accounting and cost accounting systems, financial tables,
various product costing techniques. Cost estimation methods.

Content Evaluation of alternative investment projects, cost
and examples financial decision making problems
Program .
. 9 ? Teaching
Course Learning Outcomes Learning
Methods
Outcomes

1. Uses fina ncial tables such as balance
sheet and income statement and
accounts related to cost calculation. 1 1.2
Uses T accounts.

2. Calculates manufacturing cost by using
different costing approaches according 2 1,2
to the production process.

3. Estimates cost by using past cost data.
Determines the fixed and variable 1 1,2
parts of total cost.

4. Can use break even analysis 5
efficiently. 1 1,

5. Measures profitability of investment 1 12

centers by using methods such as ROI.

-benefit analysis

Assessment
Methods

AC



6. Evaluates alternative investment
projects by NPV method from financial 1 1,2
point of view.

7. Can solve various decion making

problems by using financial data. 1 1.2
8. Can solve finance problems by using
Ms Excel. 4 123
Teaching 1: Lecture, 2: Question  -Answer, 3: Lab, 4: Case  -stud
Methods: ’ T " T y
Assessment . . . . . .
Methods: A: Testing, B: Experiment, C: Homework, D: Project
COURSE CONTENT
Week Topics
1 BASIC ACCOUNTING CONCEPTS
2 BASIC ACCOUNTING CONCEPTS
3 BASIC COST MANAGEMENT CONCEPTS (CHAPTER 2)
4 PRODUCT COSTING (CHAPTER 3)
5 PROCESS COSTING (CHAPTER 4)
6 ACTIVITY BASED COSTING (CHAPTER 5)
7 MIDTERM EXAM |
8 ACTIVITY ANALYSIS, COST BEHAVIOR, AND COST ESTIMATION
(CHAPTER 7)
9 COST-VOLUME-PROFIT ANALYSIS (CHAPTER 8)
10 INVESTMENT CENTERS 1 ROI (CHAPTER 13)
11 DECISION MAKING: RELEVANT COSTS AND BENEFITS (CHAPTER 14)
12 CAPITAL EXPENDITURE DECISIONS i NPV, IRR, etc. (CHAPTER 16)

13 MIDTERM EXAM II

14 CASE STUDY AND REVIEW

Study Materials

Lecture Notes

Lecture Notes

Textbook &
Lecture notes

Textbook &
Lecture notes

Textbook &
Lecture notes

Textbook &
Lecture notes
Textbook &
Lecture notes

Textbook &
Lecture notes

Textbook &
Lecture notes

Textbook &
Lecture notes

Textbook &
Lecture notes
Textbook &
Lecture notes
Textbook &
Lecture notes

Lecture Notes &
Assigned Papers



RECOMMENDED SOURCES

Text Book:  Managerial Accounting, 7th ed. Ronald W. Hilton.

Textbook Mc. Graw Hill

Lecture Notes: _ http:/groups.yahoo.com/group/sye216_ spring2013

Additional Resources

MATERIAL SHARING

Documents Lecture Notes, Paper, quizzes
Quizzes Quizzes (1 -9)
Assignments Excel regression assignment for cost estimation
Exams 2 Mideterm Exams, Final
ASSESSMENT
IN -TERM STUDIES NUMBER PERCENTAGE

Mid -terms 2 57.14
Quizzes & Assignment s 10 28.57
Paper or Case 1 14.29

Total 100
CONTRIBUTION OF FINAL EXAMINATION TO OVERALL 30
GRADE
CONTRIBUTION OF IN -TERM STUDIES TO OVERALL 70
GRADE

Total 100
COURSE CATEGORY Expertise/Field Courses

COURSE'S CONTRIBUTION TO PROGRAM

No Program Learning Outcomes

Adequate background in Mathematics, Natural Sciences and the Industrial and
Systems Engineering discipline.

Ability to identify, model and solve complex problems in the area of Industrial
and Systems Engineering.

Contribution

12345

X



Ability to design a complex system, process, device or product under realistic

3 . . . ) .

constraints and conditions, in such a way as to meet the desired requirements.

Ability to employ information technologies effectively in Industrial and Systems
4  Engineering applications and develop and/or use modern technigues and tools

for these applications.
5 Ability to design and conduct experiments and interpret results to analyze

problems in the area of Industrial and Systems Engineering.

Ability to take responsibility both individually and as a team member to solve
6 unforeseen problems that arise in intra -disciplinary and inter  -disciplinary

projects.

Ability to access information in the area of Industrial and Systems Engineering
7 and to report and communicate this information to others using a foreign

language (English) at the European Language Portfolio C1 General Level.

Ability to follow current issues and recent developments in science and
8 technology by accessing databases and other sources of information and to

continue to educate oneself.
9 Awareness of scientific and ethical responsibility in professional matters.
10 Ability to initiate innovative projects in the area of Industrial and Systems

Engineering and to manage these projects considering all aspects.

Ability to identify the impact of Industrial and Systems Engineering applications
11 on health, environment and safety; awareness of the legal consequences of

Industrial and Systems Engineering solutions.

ECTS ALLOCATED BASED ON STUDENT WORKLOAD BY THE COURSE DESCRIPTION

. . Duration
Activities uantit
Q y (Hour)

Course Duration (Lectures) 14 2
Practice and Problem Session (Excluding the 2 exam weeks and 12 15
time for quizzes) '
Quizzes 8 0.5
Excel Homework 1 1
Case Study or Paper 1 7
Midterm examination 2 2
Off-the -classroom study for the midterm exam 2 20
Final examination 1 3
Off-the -classroom study for the final exam 1 20

Total Work Load

Total Work Load / 25 (h)

Total
Workload
(Hour)

28

18

40

20

125



ECTS Credit of the Course




ISE 323: Operations Research I

COURSE INFORMATON

Course Title Code Semester L+P Hour Credits ECTS

Operations Research I ISE 323 1-2 3+2 4 7

Prerequisites MATH281

Language of English
Instruction

Course Level Bachelor's Degree (First Cycle Programmes)

Course Type Compulsory

Coordinator

Instructors Prof.Dr. Melek BASAK

Assistants Duygun Fatih DEMKREL

This is an introductory course designed to introduce the basic concepts and
properties of modeling and analysis of probabilistic systems and the student is

introduced the means of identifying, formulating and analyzin g simple
Goals probabilistic models that are commonly faced in engineering practice.

SYE 323 is planned for undergraduate students and intends to develop intuition
and model building skills.

1. Probability Theory Review: Probability Theory basics including discrete and
continuous Random Variables, Conditional Probability and Conditional
Expectations.

2. Markov Chains: Basics, Chapman -Kolmogorov Equations, Limiting Probabilities
and applications including Absorbing Chains, Work -Force Planning Models

Content 3. Exponential Distribution & Poisson Processes: Exponential Distribution and its

Properties, Counting Processes, Poisson Processes, Generalization of Poisson
Processes.

4. Queuing Theory: Preliminaries, M/M/1 systems with finite or infinite capacity,
Network of Queues.

Program Teaching Assessment

Course Learning Outcomes
) ing LU Methods Methods



Remembers the basic concepts in probability theory.

Recognizes the basic properties of discrete and
continuous random variables

Recognizes the characteristics of major random
distribu tions. ldentifies similarities and differences
between these random distributions.

Describes the stochastic process and identifies the
distinctive characterization of Markov Chains. Classifies
the states in a MC process and determines the conditions
for limiting p robabilities to exist. Performs limiting
probability problem applications.

Recognizes the concepts related to Counting process and
Poisson processes and applies those concepts to model
and to solve practical situations

Describes the characteristic properties of an exponential
M/M/1 queueing system both for finite and infinite
capacity. Formulates the balance equations . Applies

these to model a nd solve individual exponential system

and network problems.

Learning

Outcomes
12 1,2,4
1.2 1,24

1,2

1,24
1,2, 3,6 124

1,2,3
1,24
1,2,3,6 124

Teaching ' _ ‘ . .
Methods: 1: Lecture, 2: Question  -Answer, 3: Lab, 4: Case study
Assessment ) ' ] _ . '

Methods: A: Testing, B: Experiment, C: Homework, D: Project

COURSE CONTENT

Week  Topics

AC

AC

AC

AC

AC

AC

Study Materials

1 Probability Theory Review: Random experiment, Axioms of Textbooks, lecture
probability Conditional Probability, Independence notes
2 Probability Theory Review: Discrete random variables Continuous Textbooks, lecture

random variables

notes

3 Probability Theory Review: Expectation, Jointly distributed random
variables, Independent random variables, Covariance and Correlation notes
4 Probability Theory Review and Markov Chains: Conditional

Probability, Computing Expectations and Probabilities by conditioning
Markov Chains : Introduction

5 Markov Chains: Chapman - Kolmogorov Equations, States
6 Markov Chains: Steady State probabilities Applications.
7 The Exponential Distribution & Poisson Processes: Counting

processes

Textbooks, lecture

Textbooks, lecture

notes

Textbooks, lecture

notes

Textbooks, lecture

notes

Textbooks, lecture

notes



8 Exponential Distribution & Poisson Processes: Poisson Processes,
Generalized Poisson processes
9 Review and Midterm |
10 Queuing Theory: Basics and Exponential Queuing Models
11 Queuing Theory: Exponential Queuing Models, infinite and finite
capacity models
12 Queuing Theory: Finite capacity models
13 Review and Midterm Il
14 General review
RECOMMENDED SOURCES
Introduction to Probability Models
Academic Press. ISBN O -12-598061 -2
Textbooks

Additional Resources

Operations Research: Applications&Algorithms

Thomson, ISBN 0 -534 42362 -0.

None

MATERIAL SHARING

Documents

Assignments

5 assignments

5 Quizzes
Exams 2 Mid -term Examinations
1 Final Examination
ASSESSMENT
IN -TERM STUDIES
Mid -terms

Assignments  &Quizzes

Total

CONTRIBUTION OF FINAL EXAMINATION TO OVERALL

GRADE

CONTRIBUTION OF IN

-TERM STUDIES TO OVERALL GRADE

NUMBER

10

Textbooks, lecture
notes

Textbooks, lecture
notes

Textbooks, lecture
notes

Textbooks, lecture
notes

Textbooks, lecture
notes

Textbooks, lecture
notes

by Sheldon ROSS

by W.L. Winston

PERCENTAGE

70

30

100

40

60



COURSE CATEGORY

Total

COURSE'S CONTRIBUTION TO PROGRAM

No Program Learning Outcomes

1 Adequate background in Mathematics, Natural Sciences and the Industrial and
Systems Engineering discipline.
5 Ability to identify, model and solve complex problems in the area of Industrial
and Systems Engineering.
3 Ability to design a complex system, process, device or product under realistic
constraints and conditions, in such a way as to meet the desired requirements.
Ability to employ information technologies effectively in Industrial and
4  Systems Engineering applications and develop and/or use modern techniques
and tools for these applications.
5 Ability to design and conduct experiments and interpret results to analyze
problems in the area of Industrial and Systems Engineering.
Ability to take responsibility both individually and as a team member to solve
6 unforeseen problems that arise in intra -disciplinary and inter  -disciplinary
projects.
Ability to access information in the area of Industrial and Systems Engineering
7 and to report and communicate this information to others using a foreign
language (English) at the European Language Portfolio C1 General Level.
Ability to follow current issues and recent developments in science and
8 technology by accessing databases and other sources of information and to
continue to educate oneself.
9 Awareness of scientific and ethical responsibility in professional matters.
10 Ability to initiate innovative projects in the area of Industrial and Systems
Engineering and to manage these projects considering all aspects.
Ability to identify the impact of Industrial and Systems Engineering
11 applications on health, environment and safety; awareness of the legal
consequences of Industrial and Systems Engineering solutions.
ECTS ALLOCATED BASED ON STUDENT WORKLOAD BY THE COURSE DESCRIPTION
o . Duration
Activities uantit
Q y (Hour)

Expertise/Field Courses

Total

100

Contribution

12345
X
X
X
X

Workload

(Hour)



Course Duration (Excluding the exam weeks: 12x Total course

hours)

Hours for off -the -classroom study (Pre
Midterm examination

Homework

Quiz

Final examination

-study, practice)

Total Work Load
Total Work Load / 25 (h)

ECTS Credit of the Course

14
12

14

42

24

5 70
2 4
4 20
0.5 25
2 2

164.5
6.6



ISE 311: Information

Technologies

COURSE INFORMATON

+
Course Title Code Semester I:oEr Credits ECTS
INFORMATION TECHNOLOGIES ISE 311 5 2+ 3 4 6
Prerequisites ES 112 Algorithms & Computer Programming
Language of English
Instruction
Course Level Bachelor's Degree (First Cycle Programmes)
Course Type Compulsory
Course Coordinator
Instructors Assistt Prof . Ujur Yeél déran
Assistants Ksmail Kayahan
The objective of this course is to provide basic knowledge on database
Goals design, database programming and internet programming technologies
which constitutes the technological infrastructure of modern
management information systems.
Abstract data model, entity/relationship diagrams, database modeling
Content and design, relational database systems, SQL programming, HTML and
CSS programming, ASP programming with Javascript and development
of web sites with database access
Program .
Course Learning Outcomes Learnin Teaching Assessment
9 9 Methods Methods
Outcomes
o . . 3 1,2,3,4 AC
1) Ability to design relational databases
2) Ability to write SQL programs/queries ! 1,23 AC
3) Ability to implement websites using HTML and 4 1,2,3 AC
CSSs
4) Ability to implement interactive websites with ASP 2 1.2,3 AC
10 1,2,3 AC

5) Ability to design a website with database access




Teaching

1: Lecture, 2: Question -Answer, 3: Lab, 4: Case  -study

Methods:

Assessment . . . . . .

Methods: A: Testing, B: Experiment, C: Homework, D: Project

COURSE CONTENT
Week Topics Study Materials
1 INTRODUCTION Textbook, Class Notes
Textbook, Class Notes
ABSTRACT DATA MODEL

Textbook, Class Notes

T Wa3schools: www.w3schools.com
1 HTML help: http://htmlhelp.com/

3 ENTKRY RELATKONSHKP DKAGRAMS AND DA
Textbook, Class Notes
4 RELATIONAL DATABASES
Textbook, Class Notes
5-7 SQL PROGRAMMING
Textbook, Class Notes
8-10 HTML AND CSS PROGRAMMING
Textbook, Class Notes
11 ASP PROGRAMMING WITH JAVASCRIPT (INTRODUCTION)
12 ASP PROGRAMMING WITH JAVASCRIPT (BASIC PROGRAMMING Textbook, Class Notes
CONCEPTS)
13-14 ASP PROGRAMMING WITH JAVASCRIPT (FORMS AND DATABASE Textbook, Class Notes
ACCESS)
RECOMMENDED SOURCES
Presentations on abstract data model, entity/relationship diagrams,
Class Notes ) .
relational databases, SQL programming; HTML reference
TEXTBOOKS :
1 Silberschatz, Abraham ; Korth, Henry F.; Sudarshan, S.
fiDatabase system concept soHil2002h E:
T Groff, James R. ; Wei nber g, Paul N
Additional  Resources Ref erenceodo, 3rd EHil,L20000n, McGr aw
WEB SITES

Documents

MATERIAL SHARING

databases, SQL programming; HTML referen ce

Presentations on abstract data model, entity/relationship diagrams, relational



http://www.w3schools.com/
http://htmlhelp.com/

Homework questions for entity/relationship diagrams, relational databases

Assignments and SQL programming

Exams Midterms, Quizzes, Final
ASSESSMENT
IN -TERM STUDIES NUMBER PERCENTAGE
Mid -terms 2 75
Homework 3 8,3
Quizzes and lab -work 9 16,7
Total 100
CONTRIBUTION OF FINAL EXAMINATION TO OVERALL 40
' GRADE
CONTRIBUTION OF IN -TERM STUDIES TO OVERALL 60
' GRADE
Total 100
COURSE CATEGORY Expertise/Field Courses

COURSE'S CONTRIBUTION TO PROGRAM

Contribution

No Program Learning Outcomes

123465
1 Adequate background in Mathematics, Natural Sciences and the Industrial and X
Systems Engineering discipline.
5 Ability to identify, model and solve complex problems in the area of Industrial X
and Systems Engineering.
3 Ability to design a complex system, process, device or product under realistic X
constraints and conditions, in such a way as to meet the desired requirements.
Ability to employ information technologies effectively in Industrial and
4  Systems Engineering applications and develop and/or use modern techniques X

and tools for these applications.

Ability to design and conduct experiments and interpret results to analyze

5 . . ) .
problems in the area of Industrial and Systems Engineering.
Ability to take responsibility both individually and as a team member to solve
6 unforeseen problems that arise in intra -disciplinary and inter  -disciplinary
projects.
Ability to access information in the area of Industrial and Systems Engineering

7 and to report and communicate this information to others using a foreign
language (English) at the European Language Portfolio C1 General Level.




Ability to follow current issues and recent developments in science and
8 technology by accessing databases and other sources of information and to
continue to educate oneself.

9  Awareness of scientific and ethical responsibility in professional matters.

Ability to initiate innovative projects in the area of Industrial and Systems

10 : . . o
Engineering and to manage these projects considering all aspects.

Ability to identify the impact of Industrial and Systems Engineering
11 applications on health, environment and safety; awareness of the legal
consequences of Industrial and Systems Engineering solutions.

ECTS ALLOCATED BASED ON STUDENT WORKLOAD BY THE COURSE DESCRIPTION

Activities Quantity D(lgsﬂgn
Course Duration ( Excluding exam hours : 13x Total course 13 4
hours)

Hours for off -the -classroom study (Quizzes) 2 5
Hours for off -the -classroom study (Midterms) 2 15
Hours for off -the -classroom study (Final) 1 20
Midterm examination 2 2
Quizzes 2 1
Homework 3 8
Final examination 1 3

Total Work Load
Total Work Load / 25 (h)

ECTS Credit of the Course

Total
Workload
(Hour)
52
10
30

20

24

145

58




ISE 361: Production

Systems Design

COURSE INFORMATON

Course Title ‘ Code | Semester |L+P Hour Credits ECTS
Production Systems Design ‘ ISE361 1 ‘ 2+2 ‘ 3 5
Prerequisites ISE 254, ISE 222
Language of English
Instruction
Course Level Bachelor's Degree (First Cycle Programmes)
Course Type Compulsory
Course Coordinator
Instructors Prof. Linet ¥zdamar
Assistants 9f AFTOI Y oI
This course aims to convey system layout and layout planning
techniques for labor intensive and automated production systems. The
Goals . . P . -
course provides a foundation for classifying production systems within
this perspective.
Time and work study, standa rd data and costing, work analysis, man
machine relationship, layout types, planning and management issues in
different layouts. Planning for flow and job shops, cellular systems and
Content classification methods, manual and automated production lines, project
ma nagement and resource constraints. Forecasting methods, trend
models, single and multi variate regression.
Course Learning Outcomes Eég?;?nm Teaching Assessment
9 g Methods Methods
Outcomes
Student can measure if a given factory layougffecient.
1 1,2 AC
Student can plan order loading in flow shops and job 2 1o Ac
shops, generate short term plans. ' '
Student can design cellular production layout by formin 2
product families. 1,2 AC
Student can conduct forecasting. 14 1,2,3 AC




Student can optimize buffer inventories in automated 2

lines. 1,2 AC
Student can apply project management techniques. 2.4 123 AC
Teaching ‘1: Lecture, 2: Question  -Answer, 3: Lab, 4: Case  -study
Methods:
::\Aséstﬁzzr;ent ‘A: Testing, B:  Experiment, C: Homework, D: Project
COURSE CONTENT
Week |Topics Study Materials
1-2Introduction Textbook, Notes
3 Time study Textbook, Notes
4 Layout problems Textbook, Notes
5 Labor intensive line balancing Textbook, Notes
6 Midterm Textbook, Notes
7 Automated production lines Textbook, Notes
8-9  Automated line balancing Textbook, Notes
10 Group technology Textbook, Notes
11-12 Scheduling methods-flow and job shops Textbook, Notes
13-14 Forecasting methods Textbook, Notes

RECOMMENDED SOURCES

Production and Operations Analysis, S. Nahmias, McGrawHill, 2009

(6" Ed.)
Textbook
Automation, Production Systems, and Computer -Integrated

Manufacturing, 3/E, M. Groover, Prentice Hall, 2008.

Additional Resources

MATERIAL SHARING

Documents ‘ Lecture notes

Assignments ‘ NA

Exams ‘l midterms, 1 final, 6 homeworks, 3 quizzes




ASSESSMENT

IN -TERM STUDIES

Mid -terms
Homeworks
Quizzes

Total

CONTRIBUTION OF FINAL EXAMINATION TO OVERALL
GRADE

CONTRIBUTION OF IN -TERM STUDIES TO OVERALL GRADE

Total

NUMBER

PERCENTAGE

40

30

30

100

40

60

100

COURSE CATEGORY Expertise/Field Courses

No

10

11

COURSE'S CONTRIBUTION TO PROGRAM

Program Learning Outcomes

Adequate background in Mathematics, Natural Sciences and the
Industrial and Systems Engineering discipline.

Ability to identify, model and solve complex problems in the area of
Industrial and Systems Engineering.

Ability to design a complex system, process, device or product under
realistic constraints and conditions, in such a way as to meet the desired
requirements.

Ability to employ information technologies effectively in Industrial and
Systems Engineering applications and develop and/or use modern
techniques and tools  for these applications.

Ability to design and conduct experiments and interpret results to
analyze problems in the area of Industrial and Systems Engineering.
Ability to take responsibility both individually and as a team member to

disciplinary projects.

Ability to access information in the area of Industrial and Systems
Engineering and to report and communicate this information to others

using a foreign  language (English) at the European Language Portfolio C1
General Level.

Ability to follow current issues and recent developments in science and
technology by accessing databases and other sources of information and

to continue to educate oneself.

Awareness of scientific and ethical responsibility in professional matters.

Ability to initiate innovative projects in the area of Industrial and
Systems Engineering and to manage these projects considering all
aspects.

Ability to identify the impact of Industrial and Systems Engineering
applications on health, environment and safety; awareness of the legal
consequences of Industrial and Systems Engineering solutions.

solve unforeseen problems that arise in intra -disciplinary and inter -

Contribution
3/4|5
X

X



ECTS ALLOCATED BASED ON STUDENT WORKLOAD BY THE

Activities

Course Duration (Excluding the exam weeks: 12x Total course
hours)

Hours for off -the -classroom study (Pre  -study, practice)
Midterm examination
Case solutions in Lab
Final examination
Total Work Load
Total Work Load / 25 (h)

ECTS Credit of the Course

COURSE DESCRIPTION

Quantity
13

14

Duration
(Hour)

4

5

Total
Workload
(Hour)
42

70

123

4.92




ISE 302: Systems Engineering  Methods

Course Title

COURSE INFORMATON

Code Semester L+P Hour Credits ECTS

Systems Engineering Methods ISE 302 6 2+ 2 3 6

Prerequisites

ISE 102

Language of
Instruction

Course Level

Course Type

Course Coordinator

Instructors

Assistants

Goals

Content

Course Learning Outcomes

1) Adequate knowledge in functional system

modelling

2) Ability to use graphical tools for modelling.

English

Bachelor's Degree (First Cycle Programmes)

Compulsory

Assist.Prof. Zeynep Ocak

Eyl ¢l Daml a G°ng¢l

The aim of this course is to understand the basic definitions and

descriptions of systems modeling , and to be ableto conduct system
requirement analysis . At the end of this course students will be able t o]
develop model based system design.

This course introduces the systems engineering design and integration
process, including the development of functional, physical, and
operational architectures. The emphasis of this course is on requirements
engineering, functional modeling for design, formulation and analysis of
physical design alternatives, verification and validation. The course is
designed to provide students with experience using mathematical and
graphical tools for systems analysis and c ontrol, testing and evaluation.
Methods and software tools for systems engineering are introduced.

Program _
Lea?nin Teaching Assessment
g Methods Methods
Outcomes
1,2 .,3 A,D
1,3,6
14 123 AD




3) Adequate knowledge in developing operational
architecture.

1,6

12,3

AD

Teaching _ _ _ _ .
Methods: 1: Lecture, 2: Question  -Answer, 3: Lab, 4: Case study
Assessment ) . ) . . _
Methods: A: Testing, B: Experiment, C: Homework, D: Project
COURSE CONTENT
Week Topics Study Materials

Introduction to Systems Engineering

1 a) Systems Terminology Textbook
b) Overview of the system engineering design process

2 Requirements Analysis Textbook
Requirements Analysis

3 Textbook
System Concept and Design Process

4 Textbook
Functions of Design Process

5 Textbook
Midterm Exam

6 Textbook

7 Functions of Design Process Textbook

8 Integration and Evaluation Textbook

9 Graphical Modeling Techniques Textbook
Graphical Modeling Techniques

10 Textbook
Decision Support Systems

11 Textbook

12 Verification and Validation Textbook

13 Project Presentations Textbook

14 Project Presentations Textbook

RECOMMENDED SOURCES
Textbook Course Notes per e -mail

Additional Resources

Engineering Design of Systeqi®ennis Buede Wiley, 2000




Documents

Assignments

MATERIAL SHARING

Powerpoint slides

System Design Project

COURSE CATEGORY

Exams Midterms, Final
ASSESSMENT

IN -TERM STUDIES NUMBER PERCENTAGE
Mid -terms 1 55
Term Project 1 45
Total 100
CONTRIBUTION OF FINAL EXAMINATION TO OVERALL 35

' GRADE
CONTRIBUTION OF IN -TERM STUDIES TO OVERALL 65

' GRADE
Total 100

Expertise/Field Courses

COURSE'S CONTRIBUTION TO PROGRAM

No Program Learning Outcomes

Adequate background in Mathematics, Natural S cience s and the Industrial and

1 . : o
Systems E ngineering discipline

5 Ability to identify, model and solve complex problems in the area of Industrial
and Systems Engineering.

3 Ability to design a complex system, process, device or product under realistic
constraints and conditions, in such a way as to meet the desired requirements.
Ability to  employ information technologies effectively in Industrial and Systems

4 Engineering applications and develop and/or use modern techniques and tools
for these applications.

5 Ability to  design and conduct experiments and interpret results to analyze
problems in the area of Industrial and Systems Engineering
Ability to  take responsibility both individually and as a team member to solve

6 unforeseen problems that arise in intra -disciplinary and inter -disciplinary

projects.

Contribution

12345

X




10

11

Ability to access information in the area of Industrial and Systems Engineering
and to report and communicate this information to others using a foreign
language (English) at the European Language Portfolio C1 General Level.

Ability to follow  current issues and recent developments in science and
technology by accessing databases and other sources of information and to
continue to educate  one self.

Awareness of scientific and ethical responsibility in professional matters.

Ability to initiate innovative projects in the area of Industrial and Systems
Engineering and to manage these projects considering all aspects.

Ability to identify the impact of Industrial and Systems Engineering applications
on health, environment and safety ; awareness of the legal consequences of
Industrial and Systems E  ngineering solutions.

ECTS ALLOCATED BASED ON STUDENT WORKLOAD BY THE COURSE DESCRIPTION

I . Duration
Activities Quantity (Hour)
Course Duration ( Excluding the exam  week s: 1 2x Total course 12 4

| hours)
Hours for off -the -classroom study (Pre  -study, practice) 14 4
Midterm examination 1 2
Project 1 35
Final examination 1 3

Total Work Load
Total Work Load / 25 (h)

ECTS Credit of the Course

Total
Workload
(Hour)

48
56
2
35
3
144

5,7




ISE 344: Simulation

Course Title

SIMULATION

COURSE INFORMATON

Code Semester L+P Hour Credits

ISE344 6 2+2 3

ECTS

Prerequisites

ISE254 , ISE323

Language of
| Instruction

Course Level
Course Type
Course Coordinator
Instructors

Assistants

Goals

Content

English

Bachelor's Degree  (First Cycle Programmes)

Compulsory

Assoc.Prof. Di | ek T¢zeéen Aksu

Eyl ¢l Damla G°ng¢gl

This course aims to provide
used in systems simulation with particular emphasi
simulation.

Topics covered will include systems modeling using simulation,
statistical models in simulation, random number and varia
input modeling, verification and validation, output analysis,
comparison of alternative designs. Course content will be supported by
hands on experience with simulation software.

an introduction to the fundamental methods
s on discrete event

te generation,
and

Program .
Course Learning Outcomes Learnin Teaching Assessment
9 9 Methods Methods
Outcomes

1) Defines areas of usage of simulation models
and lists the differences between simulation and 1,2 1,2 A,C
optimization models.
2) Performs hand simulation. 2 123 AC
3) Generates random numbers and random 1 12 AC
variates from different distributions. ' '
4) Models simulation data using theoretical and

. o 2 1,234 A,C,D
empirical distributions.
5) Builds simulation models using ARENA. 23.4 134 AC.D




6)

7

8)

written form.

Verifies and validates simulation models.

Analyzes the results of simulation models
using statistical models.

Solves areal -life problem using simulation
and teamwork; presents the results in oral and

3,5

15

2,345
6,7,9,10,11

12,4

1,234

1,234

A,CD

A,CD

B,D

13 TEAM PROJECT PRESENTATIONS

I/:Eg;ng 1: Lecture, 2: Question -Answer, 3: Lab, 4: Case
| ':\/Eﬁzzzem A: Testing, B: Experiment, C: Homework, D: Project
COURSE CONTENT
Week Topics
1 INTRODUCT ION TO S IMULATION MODELING
2 FUNDAMENTAL SIMULATION CONCEPTS, HAND SIMULATION
3 RANDOM NUMBER GENERAT ION
4 RANDOM VAR IATE GENERATION
5 INPUT MODEL ING
6 VERIFICATION OF SIMULATION MODELS
7 MIDTERM EXAM
8 VALIDATION OF SIMULATION MODELS
9 OUTPUT ANALYSIS OF ATERMINATING SIMULATION MODEL
10 OUTPUT ANALYSIS OF A STEADY -STATE SIMULATION MODEL
11 COMPARISON OF ALTERNAT IVE SYSTEM DESIGNS
12 COMPARISON OF ALTERNAT IVE SYSTEM DESIGNS

Study Materials
Textbook s,
Course Notes

Textbooks,
Course Notes

Textbooks,
Course Notes

Textbooks,
Course Notes

Textbooks,
Course Notes

Textbooks,
Course Notes

Textbooks,
Course Notes

Textbooks,
Course Notes

Textbooks,
Course Notes

Textbooks,
Course Notes

Textbooks,
Course Notes

Textbooks,
Course Notes

Textbooks,
Course Notes




Textbooks,
Course Notes

14 TEAM PROJECT PRESENTATIONS

RECOMMENDED SOURCES

Discrete Event System Simulation (5th ed.), Banks, J. Carson, J.S,
Nelson, Barry, L. N, Nichol, D. M., Prentice Hall, 2010.

Simulation with Arena (4th ed.), Kelton, D.W., Sadowski, R.P.,
Sturrock, D.T., McGraw - Hill, 2007.

Textbook

Simulation Modeling and Analysis with Expertfit Software (4th ed.),
Additional Resources Law, A., McGraw -Hill, 2006.
Simulation, (4th ed.) Ross, S.M., Academic Press; 2006

MATERIAL SHARING

Documents Lecture notes, lab notes
Assignments Homeworks 1 -6, team project report
Exams Midterm exam, project presentation, quizzes 1 -6, final exam
ASSESSMENT
IN -TERM STUDIES NUMBER PERCENTAGE

Midterm 1 36
Team Project 1 28
Quizzes 6 36

Total 100
CONTRIBUTION OF FINAL EXAMINATION TO OVERALL 30
GRADE
CONTRIBUTION OF IN -TERM STUDIES TO OVERALL 70
GRADE

Total 100
COURSE CATEGORY Expertise/Field Courses

COURSE'S CONTRIBUTION TO PROGRAM

. Contribution
No Program Learning Outcomes

12345




Adequate background in Mathematics, Natural S cience s and the Industrial and

1 . . L X
Systems E ngineering discipline
5 Ability to identify, model and solve complex problems in the area of Industrial X
and Systems Engineering.
3 Ability to design a complex system, process, device or product under realistic X
constraints and conditions, in such a way as to meet the desired requirements.
Ability to  employ information technologies effectively in Industrial and Systems
4  Engineering applications and develop and/or use modern technigues and tools X
for these applications.
5 Ability to  design and conduct experiments and interpret results  to analyze X
problems in the area of Industrial and Systems Engineering
Ability to  take responsibility both individually and as a team member to solve
6 unforeseen problems that arise in intra -disciplinary and inter -disciplinary X
projects.
Ability to access information in the area of Industrial and Systems Engineering
7  and to report and communicate this information to others using a foreign X
language (English) at the European Language Portfolio C1 General Level.
Ability to follow  current issues and recent developmentsin  science and
8 technology by accessing databases and other sources of information and to
continue to educate  one self.
9 Awareness of scientific and ethical responsibility in professional matters. X
10 Ability to initiate innovative projects in the area of Industrial and Systems X
Engineering and to manage these projects considering all aspects.
Ability to identify the impact of Industrial and Systems Engineering
11 applications on health, environment and safety ; awareness of the legal X
consequences of Industrial and Systems E  ngineering solutions.
ECTS ALLOCATED BASED ON STUDENT WORKLOAD BY THE COURSE DESCRIPTION
Duration Total
Activities Quantity (Hour) Workload
(Hour)
Course Duration ( Excluding the exam  week s: 1 2x Total course
12 4 48
| hours)
Hours for off -the -classroom study (Pre -study, practice) 14 2 28
Midterm examination 2 2 4
Homework 6 3 18
Project 1 25 25
Final examination 1 2 2
Total Work Load 125
Total Work Load / 25 (h) 5.00




ECTS Credit of the Course




ISE 352: Linear

Systems and Control

Course Title

LINEAR SYSTEMS

COURSE INFORMATON

Code Semester L+P Hour Credits ECTS

AND CONTROL ISE 352 1,2 2+2 3 5

Prerequisites

MATH241: DIFFERENTIAL EQUATIONS

Language of
| Instruction

Course Level
Course Type

Course Coordinator

English

Bachelor's Degree (First Cycle Programs)

Compulsory

Instructors Assist. Prof. UJ ur Yeél dér an
Assistants Ksmail Kayahan
The aim of this course is two folded
(1) to un derstand Linear Dynamic Systems t heory and its application,
Goals and (2) to establish control concepts including feed -forward and feedback
control.
Systems classification and introduction to Dynamic Systems.
Mathematical modeling. ODE solution meth ods and comparison from
systems dynamics perspective. Laplace transforms. Transfer function and
Content systemds response anal ysi-.CritSia).a Beedback y
concept and feedback control. Closed loop response. System analysis and
design using Ro ot-Locus method. Analysis of transportation -lag in the
loop. Introduction to non -linear systems.
Program .
Course Learning Outcomes Learnin Teaching Assessment
9 9 Methods Methods
Outcomes
1) able to develop mathematical model of simple
) ab P P 12,4 ACE
. physical systems. 1,7
2) able to solve differential equations using
convolution techniques and state -space
techniques as well as conventional techniques 2,7 1,2,4 A,CE

together with physical structures where the math.
| model is originated from.




3) ableto use Laplace transform pair and
comprehend Laplace space linking with the time
domain behavior.

4) able to determine dynamic system response
and to comment on it.

5) able to determine feedback mechanism, closed
loop response and its stability.

6) able to design proportional controller using
root -locus technique

7) able to identify parameter uncertainty using
root locus technique and simplifies systems using
dominant pole(s) technique

8) able to design a stable closed loop system
where large time lags presents in the loop.

12,3

3,7

2,7

2,7

3,7,8

3,7,8

Homework, D: Project

COURSE CONTENT

Teaching ) ) . ) )
Methods: 1: Lecture, 2: Question  -Answer, 3: Lab, 4:
Assessment A: Testing, B: Experiment, C:
Methods: ’ 9. B Bxp .
Week Topics
1 Introduction to Dynamic Systems
5 Mathematical Modeling
3 Solution of ODE
4 Laplace Transforms
5 Block Diagram Representation
5 Dynamic System Analysis
. Dynamic System Analysis
Stabilit
8 y
9 Feedback - Control Systems
10 Closed Loop Response
1 Root - Locus Techniques
19 Root -Locus Techniques

12,4

12,4

12,4

12,4

12,4

12,4

Problem Solving

E: Quiz

A,CE

A,CE
A,CE

ACE

ACE

ACE

Study Materials

Textbook

Textbook

Textbook

Textbook

Textbook

Textbook

Textbook

Textbook

Textbook

Textbook

Textbook

Textbook




Systems with  Transportation Lag

13 Textbook
Introduction  Non-Linear Systems
14 Textbook
RECOMMENDED SOURCES

B.C. Kuo and F. Golnaraghi; OAut d&®mat i
Edition , Wiley, ISBN O -471-13476 -7
Supplementary  Book:

Textbook

K. Ogat a, i Mo d eEmrg i GQeretrri alg o,
227307

Recommended web sites

http://lorien.ncl.ac.uk/ming/Dept/Swot/connotes.htm

Pr enlB4 c

Additional Resources
http://csd.newcastle.edu.au/control/

http://web.mit.edu/16.31/wwwi/#readinglist

MATERIAL SHARING

Documents

Assignments

Exams Midterms, Quizes and Final
ASSESSMENT
IN -TERM STUDIES NUMBER
Mid-term Exams 2
Assignment + Quizes 8

Total
CONTRIBUTION OF FINAL EXAMINATION TO OVERALL
GRADE
CONTRIBUTION OF IN -TERM STUDIES TO OVERALL
GRADE
Total

PERCENTAGE

66.67

33.33

100

40

60

100

COURSE CATEGORY Field Courses



http://lorien.ncl.ac.uk/ming/Dept/Swot/connotes.htm
http://csd.newcastle.edu.au/control/
http://web.mit.edu/16.31/www/#readinglist

COURSE'S CONTRIBUTION TO PROGRAM

No Program Learning Outcomes

10

11

Adequate background in Mathematics, Natural S cience s and the Industrial and
Systems E ngineering discipline

Ability to identify, model and solve complex problems in the area of Industrial
and Systems Engineering.

Ability to design a complex system, process, device or product under realistic
constraints and conditions, in such a way as to meet the desired requirements.

Ability to  employ information technologies effectively in Industrial and Systems
Engineering applications and develop and/or use modern technigues and tools
for these applications.

Ability to  design and conduct experiments and interpret results  to analyze
problems in the area of Industrial and Systems Engineering

Ability to  take responsibility both individually and as a team member to solve
unforeseen problems that arise in intra -disciplinary and inter -disciplinary
projects.

Ability to access information in the area of Industrial and Systems Engineering
and to report and communicate this information to others using a foreign
language (English) at the European Language Portfolio C1 General Level.

Ability to follow  current issues and recent developments in science and
technology by accessing databases and other sources of information and to
continue to educate  one self.

Awareness of scientific and ethical responsibility in professional matters.
Ability to initiate innovative projects in the area of Industrial and Systems
Engineering and to manage these projects considering all aspects.

Ability to identify the impact of Industrial and Systems Engineering
applications on health, environment and safety ; awareness of the legal
consequences of Industrial and Systems E  ngineering solutions.

Contribution

1234

5

X

ECTS ALLOCATED BASED ON STUDENT WORKLOAD BY THE COURSE DESCRIPTION

Duration
(Hour)

Activities Quantity
Course Duration ( Excluding the exam  week s: 1 2x Total course 12

| hours)
Hours for off -the -classroom study (Pre -study, practice) 14
Midterm examination 2
Homework 12

Quizes 12

Total

Workload

(Hour)
48
42

4
24

12




Final examination 1 2 2
Total Work Load 132
Total Work Load / 25 (h) 5.28

ECTS Credit of the Course 5




ISE 362: Supply Chain Management

COURSE INFORMATON

Course Title ‘ Code | Semester |L+P Hour Credits ECTS
Supply Chain Management ‘ ISE362 2 ‘ 3+2 ‘ 4 7
Prerequisites ISE 254, ISE 222
Language of English
Instruction
Course Level Bachelor's Degree (First Cycle Programmes)
Course Type Compulsory
Course Coordinator
Instructors Prof. Linet ¥zdamar
Assistants 9t AFTOlLY @&l ol
This course is aims to enable students to develop supply chain
engineering concepts, strategies and techniques and acquire the
Goals necessary technological and theoretical foundation.
Introduction to supply chains. Flexible models in aggregate planning,
optimization and heuristics. Continuous and periodic review models,
optimizing inventory model parameters, simulation. Distribution
resource planning, lot sizing techniques, Material requirements
Content P g g g q
planning. Supply chain network design, supplier selection mo dels, ERP
software.
Course Learning Outcomes E(;g?r:?nm Teaching Assessment
g g Methods Methods
Outcomes
1) Student can develop mathematical models for
. . . 1,34 AC
supplier evaluation and selection. 2,3,4
2) S_tudent build optimized supply chain network 13,4 AC
design. 2,34
3) Student can manage finished goods, raw
materials and components inventories considering 1,2
. ) . 1,23 AC
costs and other production capacity constraints,
build models and identify optimal model parameters.
4) Student can develop inventory models based on 1,2
1,23 AC
the work process.




5) Student can optimize medium term plan,
considering capacity of production and logistics, 2,3,4 1,2,3 A,C
demand seasonality etc.

-ll\;liatﬁgidnsg: ‘1: Lecture, 2: Question  -Answer, 3: Lab, 4: Case  -study
sttﬁzzzem ‘A: Testing, B: Experiment, C: Homework, D: Project
COURSE CONTENT

Week |Topics Study Materials
1-2 Supply Chains Textbook, Notes
3.4 Aggregate planning Textbook, Notes
5.6 Inventory management Textbook, Notes
; DRP and Lot sizing Textbook, Notes
8 MRP Textbook, Notes
9-12 Supply chain network design and optimizatiom Textbook, Notes
13 Supplier selection methods Textbook, Notes
1 ERPsoftware applications Textbook, Notes

RECOMMENDED SOURCES
Textbook A. Ravi Ravindran; Donald Warsing, Jr., Supply Chain

Engineering, CRC Press, 2013.

Additional Resources

MATERIAL SHARING

Documents ‘ Lecture notes
. NA
Assignments ‘
Exams ‘1 midterms, 1 final, 6 lab reports

ASSESSMENT

IN -TERM STUDIES NUMBER PERCENTAGE

Mid -terms 1 50



No

10

11

Lab projects

Total

CONTRIBUTION OF FINAL EXAMINATION TO OVERALL
GRADE

CONTRIBUTION OF IN -TERM STUDIES TO OVERALL GRADE

Total

COURSE CATEGORY

COURSE'S CONTRIBUTION TO PROGRAM

Program Learning Outcomes

Adequate background in Mathematics, Natural Sciences and the
Industrial and Systems Engineering discipline.

Ability to identify, model and solve complex problems in the area of
Industrial and Systems Engineering.

Ability to design a complex system, process, device or product under
realistic constraints and conditions, in such a way as to meet the desired
requirements.

Ability to employ information technologies effectively in Industrial and
Systems Engineering applications and develop and/or use modern
techniques and tools for these applications.

Ability to design and conduct experiments and interpret results to
analyze problems in the area of Industrial and Systems Engineering.
Ability to take responsibility both individually and as a team member to
solve unforeseen problems that arise in intra -disciplinary and inter
disciplinary projects.

Ability to access information in the area of Industrial and Systems
Engineering and to report and communicate this information to others
using a foreign language (English) at the European Language Portfolio C1
General Level.

Ability to follow  current issues and recent developments in science and
technology by accessing databases and other sources of information and
to continue to educate oneself.

Awareness of scientific and ethical responsibility in professional matters.

Ability to initiate innovative projects in the area of Industrial and

Systems Engineering and to manage these projects considering all
aspects.

Ability to identify the impact of Industrial and Systems Engineering
applications on health,  environment and safety; awareness of the legal
consequences of Industrial and Systems Engineering solutions.

100

40

60

100

Expertise/Field Courses

Contribution
1/2/3/4 5
X

ECTS ALLOCATED BASED ON STUDENT WORKLOAD BY THE COURSE DESCRIPTION

Activities

Course Duration (Excluding the exam weeks: 12x Total course ‘
hours)

Duration Total
Quantity Workload

(Hour) (Hour)
13 ‘ 5 ‘ 65



Hours for off -the -classroom study (Pre
Midterm examination
Case solutions in Lab

Final examination

-study, practice)

Total Work Load
Total Work Load /25 (h)

ECTS Credit of the Course

14

84

18

172

6.88



ISE 401: System Dynamics and Modeling

Course Title

COURSE INFORMATON

Code Semester L+P Hour  Credits ECTS

SYSTEM DYNAMICS AND MODELLING ISE 401 1 3+ 0+2 4 7

Prerequisites

ISE 302, MATH 241

Language of
Instruction

Course Level

Course Type

Course Coordinator

Instructors

Assistants

Goals

Content

English

Bachelor's Degree (First Cycle Programs)

Technical Elective

Assist. Prof. Zeynep Ocak

Eyl ¢l Damla G°ng¢gl

This course covers analysis and design of the fundamental methods and
structures for non  -linear and complex systems.

System Dynamics in Engineering. Linear, Non -Linear and Complex
Systems. Modeling of Technical and non -Technical Systems. Lotka
Volterra population and logistics equations. State - Space representation.

Causal loop diagrams. Positive and negative feedback loops. Introduction

to STELLA programming and system analysis using STELLA. Generic flow
process. Stock management structure. Material and Information delay.
Class group projects.

Program .
Course Learning Outcomes Learnin Teaching Assessment
g 9 Methods Methods
Outcomes
1) ab.le to model_ non -linear technical and non - 1211 13.4 AB.C
technical dynamic systems.
. . A,B,D
2) evaluate and compare dynamic system behavior 12 .4 1,23 4
. . A,B,D
3) able to design dynamic systems 1,2,34,7 1,2,3
4) able touse Stella as a dynamic system analysis 12 123 A,B,.D
and design tool o e
5) able to design new dynamic models and present 5 D.,E
this model to the class. 35,6911 13




Teaching
| Methods:

Assessment
' Methods:

1: Lecture, 2:  Lab, 3: Project, 4: Problem solving

A: Testing, B: Experiment, C:

COURSE CONTENT

Week Topics
1 Introduction to Systems Dynamics
2-4 Modeling and Mathematical Representation of Dynamic Systems

5-6 Behavioral analysis and evaluation of

mathematical models

7 Dynamic System Design - Causal Loop Diagrams

8-9 Dynamic System Design - Generic Flow Processes

10 Dynamic System Design - S-shaped growth  structure

11 Dynamic System Design - Material and Information Delay

12-14 Class Projects

Homework D: Project

Study Materials

Text Books and
Lecture Notes

Text Books and
Lecture Notes

Text Books and
Lecture Notes

Text Books and
Lecture Notes

Text Books and
Lecture Notes

Text Books and
Lecture Notes

Text Books and
Lecture Notes

Textbook

RECOMMENDED SOURCES

- Ogata, K., 1998, System Dynamics, 4th edition, Printice Hall

- Goodman, Michael R, 1974, Study Notes in System
Dynamics, Portland, Oregon, Pegasus Communications.

- Sterman, J., 2000, Business Dynamics: Systems Thinking
and Modeling for a Complex World, Boston: Irwin/McGraw

Hill.

Additional Resources

Documents
Assignments

Exams

MATERIAL SHARING

Midterm, Final, Presentation

ASSESSMENT




IN -TERM STUDIES NUMBER PERCENTAGE

Midterm 1 35
Presentations 1 65
Total 100
CONTRIBUTION OF FINAL EXAMINATION TO OVERALL 40
. GRADE
CONTRIBUTION OF IN -TERM STUDIESTO OVERALL 60
GRADE
Total 100
COURSE CATEGORY Expertise Courses

COURSE'S CONTRIBUTION TO PROGRAM

) Contribution
No Program Learning Outcomes

12345
1 Adequate background in Mathematics, Natural Sciences and the Industrial and X
Systems Engineering discipline.
5 Ability to identify, model and solve complex problems in the area of Industrial X
and Systems Engineering.
3 Ability to design a complex system, process, device or product under realistic X

constraints and conditions, in such a way as to meet the desired requirements.

Ability to employ information technologies effectively in Industrial and Systems
4 Engineering applications and develop and/or use modern techniques and tools X
for these applications.

Ability to design and conduct experiments and interpret results to analyze

5 ) . . .
problems in the area of Industrial and Systems Engineering.
Ability to take responsibility both individually and as a team member to solve
6 unforeseen problems that arise in intra -disciplinary and inter  -disciplinary X
projects.
Ability to access information in the area of Industrial and Systems Engineering
7 and to report and communicate this information to others using a foreign X

language (English) at the European Language Portfolio C1 General Level.

Ability to follow current issues and recent developments in science and
8 technology by accessing databases and other sources of information and to
continue to educate oneself.

9 Awareness of scientific ~ and ethical responsibility in professional matters. X

Ability to initiate innovative projects in the area of Industrial and Systems
Engineering and to manage these projects considering all aspects.




Ability to identify the impact of Industrial and Systems Engineering

11 applications on health, environment and safety; awareness of the legal X
consequences of Industrial and Systems Engineering solutions.
ECTS ALLOCATED BASED ON STUDENT WORKLOAD BY THE COURSE DESCRIPTION
Duration Total
Activities Quantity (Hour) Workload
‘ (Hour)
Course Duration (Excluding the exam weeks: 12x Total course
14 5 70
| hours)
Hours for off -the -classroom study (Pre  -study, practice) 10 4 40
Midterm examination 1 3 3
Homework 3 12 12
Project 1 40 40
Oral Exam 1 3 3
Final examination 1 3 3
Total Work Load 174
Total Work Load / 25 (h) 6.96
ECTS Credit of the Course 7




ISE 451: Statistical

Quality Control

Course Title

COURSE INFORMATON

Code Semester L+P Hour Credits ECTS

StatisticalQuality Control ISE 451 7 2+ 2 3 7

Prerequisites

ISE 254

Language of
Instruction

Course Level

Course Type

Course Coordinator

Instructors

Assistants

Goals

Content

application and types.

English

Bachelor's Degree (First Cycle Programmes)

Compulsory

Assist.Prof. Zeynep Ocak

Seda Back

The aim of this course is to understand the basic definitions and

descriptions of quality and how they relate to SPC, to be able to

construct and interpret an appropriate control chart based upon the

data and system in operation. To understand  process capability and its
relationship to design specifications. To understand the application of 6
Sigma Methodology, andt o be able to conduct process optimization
using DOE methods.

A statistical approach to manufacturing quality control, managerial
implications and responsibilities in implementing the statistical approach,
construction and interpretation of various control charts, graphical
methods, specifications, tolerance limits, process capability indices,
acceptance sampling.

Program .

Course Learning Outcomes Learnin Teaching Assessment

9 9 Methods Methods

Outcomes

1) Adequate knowledge in fundamentals of quality 12 AC

tools and techniques. 1,7,9 ' '

2) Ability to statistically analyze inspection results. 12,5 1,2,3,4 AC

3) Adequate knowledge in control charts, its

) Adeq g 2,3,4,59 1234 AC




13,45

4) Ability to draw and interpret control charts 12,34
5)Ability to explain the terms related to Lean

Manufacturing and 6 Sigma 8,9,10 124
6) Ability to design experiments, and interpret the 5,6,8,10,7

results of Taguchi experimental results. Ability to 12

determine factors effecting the quality characteristics.

AC

A,D

AB,C

LZ?;S;”S? 1: Lecture, 2: Question  -Answer, 3: Lab, 4: Case  -study
I\A/lsestﬁzsdzem A: Testing, B: Experiment, C: Homework, D: Project

COURSE CONTENT
Week Topics Study Materials
1 Introduction to Quality Textbook
2 Quality Advocates and Philosophies Textbook
3 Quality Management Systems and Total Quality Control Textbook
4 Statistical Process Control Textbook
5 Control Charts Textbook
6 Process Capability Textbook
7 Acceptance Sampling Textbook
8 Lean Manufacturing Management Textbook
9 MIDTERM EXAM | Textbook
10 Quality Function Deployment Textbook
11 Design of Experiments using Taguchi Methods Textbook
12 Process Auditing Textbook
13 Cost of Quality Calculations Textbook
14 Six Sigma Textbook

RECOMMENDED SOURCES

Textbook Course Notes pere -mail




Additional Resources

Montgomery

Introduction to Statistical Quality Control - Douglas

MATERIAL SHARING

Documents Powerpoint slides, Research Articles, Case Studies

Assignments

Taguchi Methods

Lean Manufacturing VSM, Control Chart, Process Capability, DOE with

Exams Midterms, Final
ASSESSMENT

IN -TERM STUDIES NUMBER PERCENTAGE
Mid -terms 1 60
Assignment 10 10
Case Study 6 10
Term Project 1 20
Total 100
CONTRIBUTION OF FINAL EXAMINATION TO OVERALL 35

| GRADE
CONTRIBUTION OF IN -TERM STUDIES TO OVERALL 65

| GRADE
Total 100

COURSE CATEGORY

Expertise/Field Courses

No

COURSE'S CONTRIBUTION TO PROGRAM

Program Learning Outcomes

Adequate background in Mathematics, Natural S cience s and the Industrial and
Systems E ngineering discipline

Ability to identify, model and solve complex problems in the area of Industrial
and Systems Engineering.

Ability to design a complex system, process, device or product under realistic

constraints and conditions, in such a way as to meet the desired requirements.

Contribution

12345

X




Ability to  employ information technologies effectively in Industrial and Systems
4  Engineering applications and develop and/or use modern technigues and tools
for these applications.

5 Ability to  design and conduct experiments and interpret results  to analyze
problems in the area of Industrial and Systems Engineering
Ability to  take responsibility both individually and as a team member to solve

6 unforeseen problems that arise in intra -disciplinary and inter -disciplinary
projects.
Ability to access information in the area of Industrial and Systems Engineering

7 and to report and communicate this information to others using a foreign
language (English) at the European Language Portfolio C1 General Level.

Ability to follow  current issues and recent developmentsin  science and
8 technology by accessing databases and other sources of information and to
continue to educate  one self.

9 Awareness of scientific and ethical responsibility in professional matters.

Ability to initiate innovative projects in the area of Industrial and Systems

10 : ) ) L
Engineering and to manage these projects considering all aspects.

Ability to identify the impact of Industrial and Systems Engineering applications
11 on health, environment and safety ; awareness of the legal consequences of
Industrial and Systems E  ngineering solutions.

ECTS ALLOCATED BASED ON STUDENT WORKLOAD BY THE COURSE DESCRIPTION

I . Duration
Activities Quantity (Hour)
Course Duration ( Excluding the exam  week s: 1 2x Total course 13 4
hours)

Hours for off -the -classroom study (Pre -study, practice) 15 4
Midterm examination 2 3
Homework 7 2
Project 1 35
Final examination 1 3

Total Work Load
Total Work Load / 25 (h)

ECTS Credit of the Course

Total
Workload
(Hour)

52
60
6
14
35
3
170

6,8




ISE 400: Summer Practice

COURSE INFORMATON

Course Title Code Semester L+P Hour Credits ECTS
Summer Practice ISE400 7 0+2 0 1
Prerequisites AFE 132

Language of

Instruction English
Course Level Bachelor's Degree (First Cycle Programmes)
Course Type Compulsory
Course Coordinator Assoc.Prof. Di |l ek Tg¢zeéen Aksu
Instructors
Assistants
Goals The aim of this course is to let students to gain some experience about
real life practices of  industrial and systems engineering
Content
Program .
Course Learning Outcomes Learnin Teaching Assessment
9 9 Methods Methods
Outcomes
1) Ability to apply Industrial and Systems
engineering methodologies to real life 12,3 ,4,58,9 2,4 A,B,D
problems
2) Ability to work independently or as a team -
6 2,4 A,B,D
member
3) Ability to communicate effectively 7 24 ABD
4) Ability to report information clearly 7 24 ABD
Teaching 1: Lecture, 2: Question  -Answer, 3: Lab, 4: Case  -stud
Methods: ’ T o s y
Assessment

Methods: A: Testing, B: Experiment, C: Homework, D: Project




COURSE CONTENT

Week Topics Study Materials
1 Practical application of Industrial and Systems Engineering
2 Practical application of Industrial and Systems Engineering
3 Practical application of Industrial and Systems Engineering
4 Practical application of Industrial and Systems Engineering
5 Practical application of Industrial and Systems Engineering

RECOMMENDED SOURCES

Textbook

Additional Resources

MATERIAL SHARING

Documents Report template

Assignments

Exams
ASSESSMENT
IN -TERM STUDIES NUMBER PERCENTAGE
Summer Practice Report 1 100
Total 100
CONTRIBUTION OF FINAL EXAMINATION TO OVERALL
. GRADE
CONTRIBUTION OF IN -TERM STUDIES TO OVERALL
' GRADE
Total 100
COURSE CATEGORY Expertise/Field Courses

COURSE'S CONTRIBUTION TO PROGRAM




) Contribution
No Program Learning Outcomes

12 3 45
1 Adequate background in Mathematics, Natural Sciences and the Industrial and X
Systems Engineering  discipline.
5 Ability to identify, model and solve complex problems in the area of Industrial X

and Systems Engineering.

Ability to design a complex system, process, device or product under realistic
3 constraints and conditions, in such a way as to meet the desired X
requirements.

Ability to employ information technologies effectively in Industrial and
4  Systems Engineering applications and develop and/or use modern techniques X
and tools for these applications.

Ability to  design and conduct experiments and interpret results to analyze

5 . . . . X
problems in the area of Industrial and Systems Engineering.
Ability to take responsibility both individually and as a team member to solve

6 unforeseen problems that arise in intra -disciplinary and inter  -disciplinary X
projects.
Ability to access information in the area of Industrial and Systems Engineering

7 and to report and communicate this information to others using a foreign X

language (English) at the European Language Portfolio C1 General Level.

Ability to follow current issues and recent developments in science and
8 technology by accessing databases and other sources of information and to X
continue to educate oneself.

9 Awareness of scientific  and ethical responsibility in professional matters.

Ability to initiate innovative projects in the area of Industrial and Systems

10 } . . L
Engineering and to manage these projects considering all aspects.

Ability to identify the impact of Industrial and Systems Engineering
11 applications on health, environment and safety; awareness of the legal X
consequences of Industrial and Systems Engineering solutions.

ECTS ALLOCATED BASED ON STUDENT WORKLOAD BY THE COURSE DESCRIPTION

Duration Total
Activities Quantity (Hour) Workload
(Hour)
Reporting of daily activities 20 1 20
Preparing the final report 1 8 8
Total Work Load 28
Total Work Load / 25 (h) 1,12

ECTS Credit of the Course 1




ISE 402: System Design

COURSE INFORMATON

Course Title Code Semester L+P Hour Credits ECTS
System Design ISE 402 8 2+ 2 3 6
Prerequisites ISE 302

Language of

Instruction English

Course Level Bachelor's Degree (First Cycle Programmes)
Course Type Compulsory

Course Coordinator

Instructors Assist.Prof. Zeynep Ocak

Assistants Bujra Erkartal

The aim of this course is to help students integrate user needs,
technological opportunities, financial and schedule constraints in
order to model complex systems. Students will be asked to form
teams and work on projects related to engineering design and
development of a product or system. Basic tools and techniques of
project management will be also explored. Students will be apply
project managem ent methodologies while working on their
projects.

This course is designed to help students utilize their knowledge on
system engineering methodologies to engineer design and develop
complex systems and products. Topics include integration of user
needs, defining technological opportunities, financial and schedule
constraints to build complex systems, and basic tools and
techniques to manage complex engineering projects.

Goals

Content

Program
Course Learning Outcomes Learning
Outcomes

Teaching Assessment
Methods Methods

1) Adequate knowledge in  use of system modelling

. 1,2 AD
tools and techniques 1,3,9

2) Ability to define Project Life Cycle. 89,1011 12,4 A, D




3)Ability to explain the terms related to Change

Management. 6,7,10
4)Ability to explain the terms related to Risk

Management. 6,7,10
5) Ability to define user requirements,. 12
6) Ability to integrate user requirements into new 6,8,10,7

product/service design.

Teaching ) ) . ) ]
Methods: 1: Lecture, 2: Question  -Answer, 3: Lab, 4: Case study
Assessment . . . . . .
Methods: A: Testing, B: Experiment, C: Homework, D: Project
COURSE CONTENT
Week Topics
1 Use of System Theory in Engineering
Definition of Complex System
2 Review of System Design Process (Applications and Case Studies)
3 Review of System Design Process (Applications and Case Studies)
4 Systems Engineering Methodology for Problem Solving
Project Management Tools and Methods for Engineering Projects:
5 WBS, Linear Responsibility chart, Budgeting and Estimating, Risk
Management, Integrated Change Control.
Project Management Tools and Methods for Engineering Projects:
6 WBS, Linear Responsibility chart, Budgeting and Estimating, Risk
Management, Integrated Change Control.
Project Management Tools and Methods for Engineering Projects:
7 WBS, Linear Responsibility chart, Budgeting and Estimating, Risk
Management, Integrated Change Control.
8 MIDTERM EXAM |
9 New Product Development Methodology, Tools and Techniques
10 New Product Development Methodology, Tools and Techniques
11 New Product Development Methodology, Tools and Techniques
12 Team Project Presentations

13

Team Project Presentations

12,4

12,4

12,4

12,4

A,D

A,D

AD

AD

Study Materials

Textbook

Textbook
Textbook

Textbook

Textbook

Textbook

Textbook

Textbook
Textbook
Textbook
Textbook
Textbook

Textbook




14 Team Project Presentations Textbook

RECOMMENDED SOURCES

Textbook Course Notes pere -mail

Systems Engineering and Analysis , B.S. Blanchard, W.J.
Fabrycky, Prentice Hall, 2006.

Additional Resources Project Management: Processes,Methodologies, and Economics -

Avraham Shtub, Jonathan F. Bard, Shlomo Globerson, 2005

MATERIAL SHARING

Documents Powerpoint slides, Research Articles, Case Studies
Assignments Team Project
Exams Midterms, Final
ASSESSMENT
IN -TERM STUDIES NUMBER PERCENTAGE

Mid -terms 1 35
Case Study 2 20
Term Project 1 45

Total 100
CONTRIBUTION OF FINAL EXAMINATION TO OVERALL 35
GRADE
CONTRIBUTION OF IN -TERM STUDIES TO OVERALL 65
GRADE

Total 100
COURSE CATEGORY Expertise/Field Courses

COURSE'S CONTRIBUTION TO PROGRAM

) Contribution
No Program Learning Outcomes

12345




Adequate background in Mathematics, Natural S cience s and the Industrial and

1 . . L X
Systems E ngineering discipline
5 Ability to identify, model and solve complex problems in the area of Industrial
and Systems Engineering.
3 Ability to design a complex system, process, device or product under realistic .
constraints and conditions, in such a way as to meet the desired requirements.
Ability to  employ information technologies effectively in Industrial and Systems
4  Engineering applications and develop and/or use modern technigues and tools
for these applications.
5 Ability to  design and conduct experiments and interpret results  to analyze
problems in the area of Industrial and Systems Engineering
Ability to  take responsibility both individually and as a team member to solve
6 unforeseen problems that arise in intra -disciplinary and inter -disciplinary X
projects.
Ability to access information in the area of Industrial and Systems Engineering
7  and to report and communicate this information to others using a foreign X
language (English) at the European Language Portfolio C1 General Level.
Ability to follow  current issues and recent developmentsin  science and
8 technology by accessing databases and other sources of information and to X
continue to educate  one self.
9 Awareness of scientific and ethical responsibility in professional matters. X
10 Ability to initiate innovative projects in the area of Industrial and Systems «
Engineering and to manage these projects considering all aspects.
Ability to identify the impact of Industrial and Systems Engineering applications
11 on health, environment and safety ; awareness of the legal consequences of X
Industrial and Systems E  ngineering solutions.
ECTS ALLOCATED BASED ON STUDENT WORKLOAD BY THE COURSE DESCRIPTION
Duration Total
Activities Quantity Workload
(Hour)
(Hour)
Course Duration ( Excluding the exam  week s: 1 2x Total course
12 4 48
| hours)
Hours for off -the -classroom study (Pre -study, practice) 14 4 56
Midterm examination 1 2 2
Project 1 35 35
Final examination 1 3 3
Total Work Load 144
Total Work Load / 25 (h) 57

ECTS Credit of the Course 6




ISE 432: Decision Analysis

Course Title

Decision Analysis

Prerequisites

Language of
Instruction

Course Level

Course Type

Course
Coordinator

Instructors

Assistants

Goals

Content

COURSE INFORMATON

Code Semester L+P Hour Credits ECTS

ISE 432 8 2 +(1+1) 3 6

ISE 323: Operations Research Il
ISE 25 4

English

Bachelor's Degree (First Cycle Programmes)
Compulsory

None

Assist. Prof. Semi h YALG¢I NDAJ

Duygun Fati h DEMKREL

The purpose of this course is to provide an in depth coverage and applications
of Decision Making to complex real  -world problems. Major objectives of this
course include;

i  Training students to apply statistical models at intermediate level to
solve relevant real -world Decision Making problems.

1 Developing a sense of critical thinking and providing a comprehension
of modeling and rational approaches to decision making.

1  Developing analytical skills in structuring and analysis of decision
making problems.

Understanding the use and limitations of mathematics (probability) theory to
find solutions to real world problems.

This is a decision theory basics course for undergraduate seniors. Topics
covered are introduced in three main modules which are;

1. Modeling of the Decision Problems : This module is composed of
introductory concepts such as ; Elements of Decision problems, Structuring
Decisions and Sensitivity Analysis

2. Modeling Uncertainty : Uncertainty module covers Probability
review, Probability Models and examples of their applications, Data use and
Value of Information calculations.



3. Modeling Preferences

preferences and designed to cover Risk Attitudes: Utility Axioms, Paradoxes

and applications

Course Learning Outcomes

Identifies the modelling steps in decision theory
and recognizes the related basic concepts.

Constructs the structure of a
decision trees.

decision problem via

Applies softwa re (top rank or Precision tree) to
constr uct and solve decision trees and risk
profiles.

Identifies the best decision alternative by
evaluating expectations and Risk analysis results
simultaneously.

Utilises tornado diagrams  to identify the variables
that are critical for the objective function and
performs sensitivity analysis on these critical
variables using software (top rank or Precision

tree).

Reviews basic probability theory and statistical
concepts including data analysis, estimation,
correlation and linear regression. Uses all these
concepts in the uncertainty modelling phase of
Decision process.

Calculates the value of Perfect Information and
Imperfect information and det ermines the cost of
reducing uncertainty in a decision problem.

Substitutes the preferences of decision maker into
the decision problem and compares the results
due to these objective /subjective preferences.

Examines and finalises a real world decision
problem by applying all stages that take place in
a decision process.

Teaching _ . .
Methods: 1: Lecture, 2: Question
Assessment )

AT na. B:
Methods: esting,

: The last module aims at modeling

Program
Learning
Outcomes

1,2

2,3

1,2

1,25

1,2

2,5

5,6,7,8,10,11

-Answer, 3: Lab, 4: Case

Experiment, C: Homework, D: Project

COURSE CONTENT

Teaching
Methods

12,4

1,2

12,4

1,234

12,4

12,4

1,2

1234

- study

Assessment

Methods

A B

A, B,D

A, B,D

A, B,D

A, B,D

A, B,D

A, B,D

A, B,D

A, B,D



Week

1 Overview of the course, Decision making; uncertainty, preferences,
and actions; decision support systems. Decision modeling tools;
decision trees (influence diagrams), Bayesian networks, probability
trees.

2 Decision trees, EMV, Risk profiles, Dominance

3 Making Choices and Case studies

4 Case Studies

5 Sensitivity Analysis / Case studies

6 Modeling Uncertainty : Introduction to Probability + Project
Proposals Presentations

7 Modeling Uncertainty: Distributions

8 Modeling Uncertainty :Using data

9 Review and mid -term examination

10 Modeling Uncertainty: Regression Analysis

11 Mid -semester Project Progress Report Presentations +
Midterm

12 Value of information : Value of perfect information , Project
discussions

13 Value of information : Value of imperfect information/ case studies

RECOMMENDED SOURCES
Making Hard Decisions by R.T. Clemen & T. Reilly
Textbooks South 7 Western Cengage Learning

Topics

Academic Press. ISBN O -495-01508 -3.

Statistics and Decisions , An introduction to Foundations

by Steven Kim

Additional Resources

Decision Analysis, A Bayesian Approach
by J. Q. Smith.

MATERIAL SHARING

Documents

Assignments 4 assignments
Quizzes

Exams

Term Project

4
1 Mid-term Examination
1
1 Final Examination

Study Materials

Textbook

Textbook
Textbook
Textbook
Textbook

Textbook

Textbook
Textbook
Textbook
Textbook

Textbook

Textbook

Textbook



ASSESSMENT

IN -TERM STUDIES NUMBER PERCENTAGE
Mid -terms 1 35
Assignments & Quizzes 8 30
Term Project 1 35
Total 100
CONTRIBUTION OF FINAL EXAMINATION TO OVERALL 40
GRADE
CONTRIBUTION OF IN -TERM STUDIES TO OVERALL 60
GRADE
Total 100
COURSE CATEGORY Expertise/Field Courses

COURSE'S CONTRIBUTION TO PROGRAM

No Program Learning Outcomes

Adequate background in Mathematics, Natural Sciences and the Industrial and
Systems Engineering  discipline.

Ability to identify, model and solve complex problems in the area of Industrial
and Systems Engineering.

Ability to design a complex system, process, device or product under realistic
3 constraints and conditions, in such a way as to meet the desired
requirements.

Ability to employ information technologies effectively in Industrial and
4  Systems Engineering applications and develop and/or use modern techniques
and tools for these applications.

Ability to  design and conduct experiments and interpret results to analyze

5 . . . .
problems in the area of Industrial and Systems Engineering.
Ability to take responsibility both individually and as a team member to solve
6 unforeseen problems that arise in intra -disciplinary and inter  -disciplinary

projects.

Ability to access information in the area of Industrial and Systems Engineering
7 and to report and communicate this information to others using a foreign
language (English) at the European Language Portfolio C1 General Level.

Ability to follow current issues and recent developments in science and
8 technology by accessing databases and other sources of information and to
continue to educate oneself.

Contribution

12345
X
X
X
X
X
X
X
X



9 Awareness of scientific  and ethical responsibility in professional matters.

10

Engineering and to manage these projects considering all aspects.

Ability to initiate innovative projects in the area of Industrial and Systems

Ability to identify the impact of Industrial and Systems Engineering

11 applications on health, environment and safety; awareness of the legal

consequences of Industrial and Systems Engineering solutions.

ECTS ALLOCATED BASED ON STUDENT WORKLOAD BY THE COURSE DESCRIPTION

Activities

Course Duration (Excluding the exam weeks: 12x Total course

hours)

Hours for off -the -classroom study (Pre
Midterm examination

Term Project

Homework

Quiz

Final examination

-study, practice)

Total Work Load
Total Work Load / 25 (h)

ECTS Credit of the Course

Quantity

14
12

14

Duration
(Hour)

2
2

0.5

Total
Workload
(Hour)

28
24

42
2
40

16

156

6.2



ISE 492: Engineering

Project

Course Title

ENGINEERING PROJECT

COURSE INFORMATON

Code Semester L+P Hour Credits ECTS

ISE 492 8 1+4 3 8

Prerequisites

Senior Standing

Language of
| Instruction

Course Level
Course Type
Course Coordinator
Instructors

Assistants

Goals

Content

English

Bachelor's Degree (First Cycle Programmes)

Compulsory

All Faculty Members

This course aims to teach students how to analyze, model and solve a
real world problem using the knowledge and skills acquired during the

program. A secondary aim is to increase their communication skills by
letting them disseminate their findings via a project report and oral
presentation.

While the course content varies based on the project topic selected,

each project includes the following common steps: problem definition

and analysis, survey of the related literature, modeling, data co llection ,
development and implementation of the solution method, analysis,

reporting and presentation of obtained results.

Course Learning Outcomes

1) Ability to use theoretical and applied information in
mathematics, science and engineering subjects to
model and solve engineering problems

2) Ability to identify, formulate,

engineering problems

3) Ability to design a complex system, process,
device or product under realistic constraints and

conditions, in such a way as to meet the desired

result

Eg;@rlrr];m Teaching Assessment
9 Methods Methods
Outcomes
1 2 D
and solve complex
2 2 D
3 2 D




4) Ability touse  and develop modern techniques and

information technologies 4 2 =
5) Ability to design and conduct experiments, and
analyze the results ° 2 D
6) Ability to work efficiently in intra -disciplinary and 6 2
multi -disciplinary teams D
7) Ability to communicate effectively both orally and 7 2 b
in writing
8) Ability to follow developments in science and 8 2 b
technology, and to continue to educate him/herself
Teaching 1: Lecture, 2: Question  -Answer, 3: Lab, 4: Case  -stud
| Methods: ‘ T 12 LAl y
Assessment . . . . . . .
Methods: A: Testing, B: Experiment, C: Homework, D: Project
RECOMMENDED SOURCES
Textbook
Additional Resources
MATERIAL SHARING
Documents
Assignments
Exams
ASSESSMENT
IN -TERM STUDIES NUMBER PERCENTAGE
Presentation and Project Report Evaluation 1 20
Literature Review 1 15
Problem Definition  (Classification and Requirement Analysis) 1 15
Design and Modeling 1 25
Validation and Interpretation of The Results 1 25
Total 100




COURSE CATEGORY Expertise/Field Courses

COURSE'S CONTRIBUTION TO PROGRAM

No Program Learning Outcomes

Adequate knowledge in mathematics, science and engineering subjects
1 pertaining to the relevant discipline; ability to use theoretical and applied
information in these areas to model and solve engineering problems.
Ability to identify, formulate, and solve complex engineering problems; ability to
select and apply proper analysis and modeling methods for this purpose.
Ability to design a complex system, process, device or product under realistic
3 constraints and conditions, in such a way as to meet the desired result; ability
to apply modern design methods for this purpose.

Ability to devise, select, and use modern techniques and tools needed for

4
engineering practice; ability to employ information technologies effectively.

5 Ability to design and conduct experiments, gather data, analyze and interpret
results for investigating engineering problems.

6 Ability to work efficiently in intra -disciplinary and multi  -disciplinary teams;
ability to work individually.

7 Ability to communicate effectively both orally and in writing; knowledge of a

minimum of one foreign language.

Recognition of the need for lifelong learning; ability to access information, to
8 follow developments in science and technology, and to continue to educate
him/herself.

9  Awareness of professional and ethical responsibility.

Information about business life practices such as project management, risk
10 management, and change management; awareness of entrepreneurship,
innovation, and sustainable development.

Knowledge about contemporary issues and the global and societal effects of
11 engineering practices on health, environment, and safety; awareness of the
legal consequences of engineering solutions.

Contribution

12345

ECTS ALLOCATED BASED ON STUDENT WORKLOAD BY THE COURSE DESCRIPTION

o . Duration
Activities Quantity (llj-|oulr)
Weekly Meetings  with Supervisor 14 2
Project Group Membersdéd I ndependen 14 8

Writing The Project Report 1 40

Total
Workload
(Hour)

28
112

40




Preparing and Giving The Talk 1 20 20
Total Work Load 200
Total Work Load / 25 (h) 8.0

ECTS Credit of the Course 8




ELECTIVE COURSES

ISE 251: Introduction

to Graph Theory

COURSE INFORMATON

Course Title Code Semester L+P Hour Credits ECTS
Introduction to Graph Theory ISE 251 3 3+0 3 5
Prerequisites
Language of English
Instruction
Course Level Bachelor's Degree (First Cycle Programmes)
Course Type Technical Elective
Course Coordinator
Instructors Assist.Prof. Semi h Yal - éndaj
Assistants
Goals This course aims to teach students the basics of graph theory and how
to use graph theory  to solve industrial engineering problems.
Graphs, Digraphs, Flows, Trees and variations, Shortest Path Problems,
Content Maximum Flow Problems, Minimum Cost Problems, Chineese Postman
Problem, Traveling Salesman Problem, Location Problems.
Program .
Course Learni  ng Outcomes Learnin Teaching Assessment
9 9 Methods Methods
Outcomes
1) Ability to understand and draw graphs 1, 2,7 1, 2 A
2) Ability to represent problems in graphs 1, 2,3,4,7 1, 2 A
3) A ble to solve industrial engineering problems 1,2,3, 4,7 1, 2 A
4) Ability to model real life problems in graph theory 1,2,3,8,9, 10 1, 2,4 A, D
5) A ble to develop solution methods for industrial
1,2,3,4,7 1,2 A

engineering problems

Teaching
| Methods:

1: Lecture, 2: Question  -Answer, 3: Lab, 4: Case  -study




Assessment

A: Testing, B: E iment, C: Homework, D: Project
Methods: esting xperiment, C: Ho j




COURSE CONTENT

Week Topics Study Materials
1 Introduction to Graph Theory, Graphs and Digraphs Textbook
2 Graphs and Digraphs Textbook
. Textbook
3 Connectivity
o Textbook
4 Connectivity
. I Textbook
5 Eulerian and Hamiltonian Graphs
5 Eulerian and Hamiltonian Graphs Textbook
Midterm Exam
. Chineese Postman Problem Textbook
Traveling Salesman Problem
o . Textbook
8 Optimization  Involving Tree s
o . Textbook
9 Optimization Involving Tre es
Textbook
10 Shortest Path Problems
Textbook
11 Shortest Path Problems
- ) . Textbook
12 Flows, Connectivity, and Combinatorics
13 Maximum Flow Problems Textbook
Minimum Cost Problems
” Matchings and Assignment Textbook
Location Problems
RECOMMENDED SOURCES
T Graph Theory, V. K. BALAKRI SHNAN, Sc h aHillhp s
R New York, 1997
esources 1  Optimization Algorithms for Networks and Graphs, James R. EVANS and Edward
MINIEKA, 2nd Edition, 1992.
MATERIAL SHARING
Documents Some reading documents provided if they are available in textbook.
Assignments None
Exams 2 Midterms, and 1 Final Exam




ASSESSMENT

IN -TERM STUDIES NUMBER PERCENTAGE
Mid -term 2 100
Homework -
Class Participation -
Term Project -
Total 100
CONTRIBUTION OF FINAL EXAMINATION TO OVERALL 60

| GRADE
CONTRIBUTION OF IN -TERM STUDIES TO OVERALL 40

| GRADE
Total 100

COURSE CATEGORY Expertise/Field Courses

COURSE'S CONTRIBUTION TO PROGRAM

No Program Learning Outcomes

Adequate knowledge in mathematics, science and engineering subjects
1 pertaining to the relevant discipline; ability to use theoretical and applied
information in these areas to model and solve engineering problems.

Ability to identify, formulate, and solve complex engineering problems; ability
to select and apply proper analysis and modeling methods for this purpose.

Ability to design a complex system, process, device or product under realistic
3 constraints and conditions, in such a way as to meet the desired result; ability
to apply modern design methods for this purpose.

Ability to devise, select, and use modern techniques and tools needed for

4
engineering practice; ability to employ information technologies effectively.

5 Ability to design and conduct experiments, gather data, analyze and interpret
results for investigating engineering problems.

6 Ability to work efficiently in intra -disciplinary and multi  -disciplinary teams;
ability to work individually.

7 Ability to communicate effectively both orally and in writing; knowledge of a

minimum of  one foreign language.

Contribution

123 45




Recognition of the need for lifelong learning; ability to access information, to

ECTS Credit of the Course

8 follow developments in science and technology, and to continue to educate X
him/herself.
9  Awareness of professional and ethical responsibility.
Information about business life practices such as project management, risk
10 management, and change management; awareness of entrepreneurship, X
innovation, and sustainable development.
Knowledge about contemporary issues and the global and societal effects of
11 engineering practices on health, environment, and safety; awareness of the
legal consequences of engineering solutions.
ECTS ALLOCATED BASED ON STUDENT WORKLOAD BY THE COURSE DESCRIPTION
Duration Total
Activities Quantity (Hour) Workload
(Hour)
Course Duration ( Excluding the exam  week: 1 3x Total course
13 3 39
| hours)
Hours of studying for the exams (Homework, Midterm  and
. 3 30 90
| Final)
Midterm examination 2 2 4
Project
Final examination 1 3 3
Total Work Load 136
Total Work Load / 25 (h) 5.44




ISE 318: Computer Applications for ISE

Course Title

COURSE INFORMATON

Code Semester L+P Hour Credits ECTS

Computer  Applications for Industrial and

Systems Engineering

ISE 318 5 3+0 3 5

Prerequisites

ES112

Language of
| Instruction

Course Level
Course Type
Course Coordinator
Instructors

Assistants

Goals

Content

English

Bachelor's Degree (First Cycle Programmes)

Technical Elective

Prof. Linet ¥zdamar

This course aims to teach students how to use R for solving problems
arising in optimization, statistics, forecasting, simulation, and risk
management in supply chain management and finance.

R basics , Writing R functions , Using R packages , Solution of large -scale
optimization problems using solvers , How to optimize using R and an
optimization application , Introduction to forecasting using R , Monte
Carlo simulation and Variance Reduction Techniques , Mult ivariate
dependence using copulas , Introduction to Quantitative Risk

Management : Market Risk, Credit Risk, Supply Chain Management Risk
Student Projects.

Program .

Course Learning Outcomes Learnin Teaching Assessment
9 9 Methods Methods
‘ Outcomes
1) Ability to understand and write computer
) 1,2 1, 2,3 A C, D

algorithms
2) Ability to use R as a statistical tool and write 127 123 AC D
functions e e e
3) A ble to use solvers like MINOS to solve large - 1234 123 AC D
'scale optimization problems P e T
4) Ability to use R for fitting forecasting models 1,2,3,4 1,2, 3 A, C, D
5) A ble to fit distributions to random events using R

1,2,34 2,3 A C, D

packages




6) A ble to use R to write quantitative risk
management applications in operations management 4,8,10
and finance

7) Ability to work effectively in a group to solve a

real word problem

6,7

1,2,3

1,2,3

Teaching 1: Lecture, 2: Question -Answer, 3: Lab, 4: Case
Methods:
Assessment . . . . . .
Methods: A: Testing, B:  Experiment, C: Homework, D: Project
COURSE CONTENT
Week Topics Study Materials
1 An Introduction to R: R basics (vectors, lists, matrix multiplication, Reading
plotting etc.) Documents
. - . Readin
2 An Introduction to R: Writing R functions g
Documents
An Introduction to R: Using R packages (source codes of the R Readin
3 packages will be also examined) Documer?ts
Logistic Regression and its application in R
. o . Reading
4 Solution of large  -scale optimization problems using solvers
Documents
. ) o L Reading
5 How to optimize  using R and an optimization application
P g P PP Documents
. . . Reading
6 Introduction to forecasting using R
Documents
7 A forecasting application Reading
Midterm Exam Documents
. . . . . Reading
8 Monte Carlo simulation and Variance Reduction Techniques
Documents
L . Reading
9 Multivariate dependence using copulas
Documents
. o . Readin
10 Introduction to Quantitative Risk Management g
Documents
. . L Readin
11 Market Risk : A risk management application g
Documents
i . L Readin
12 Credit Risk : A risk management application g
Documents
13 Supply Chain Management Risk : A risk management application Reading
i 9 ' 9 PP Documents
Readin
14 Student Projects g

Documents




Resources q

Documents

Assignments

RECOMMENDED SOURCES

W. N. Venables, D. M. Smith and the R Development Core Team, "An

Introduction to R"

Charles - Antonie Robelin (2005), Installing and using AMPL.

Montgomery DC, Jennings CL, Kulahci M (2008). Introduction to Time Series
Analysis and Forecasting. John Wiley and Sons, New Jersey.

McNeil AJ, Frey R, Embrechts P (2005) , Chapter 5 of Quantitative Risk
Management . Princeton University Press, New Jersey

Rubinstein RY, Kroese DP (2008) Chapter 4 of Simulation and the Monte Carlo
Method. John Wiley & Sons, Inc., New Jersey

Glasserman P, LiJ, Importance sampling for portfolio credit risk. Management
Science 51(11):1643 11656 , 2005

Sak H. , W. H ° Fast Simulations in Credit Risk, Quantitative Finance, 12
(10), 1557 -1569, 2012

Sak H, H° r ma nn WEfficienerigldsonulations for linear asset
portfolios inthet -copula model. European Journal of Operational Research
202:802 1809, 2010

Sak, H. , H ,afkceptila -basél.simulation model for supply portfolio risk,
The Journal of Operational Risk 6(3): 15-38, 2011

MATERIAL SHARING

All the reading documents provided

4 Homeworks

Exams 1 Midterm, and 1 Final Exam
ASSESSMENT
IN -TERM STUDIES NUMBER PERCENTAGE

Mid-term 1 54
Homework 4 15
Class Participation 1 8
Term Project 1 23

Total 100
CONTRIBUTION OF FINAL EXAMINATION TO OVERALL 35
GRADE
CONTRIBUTION OF IN -TERM STUDIES TO OVERALL 65
GRADE

Total 100

COURSE CATEGORY Expertise/Field Courses




COURSE'S CONTRIBUTION TO PROGRAM

No Program Learning Outcomes

Adequate knowledge in mathematics, science and engineering subjects
1 pertaining to the relevant discipline; ability to use theoretical and applied
information in these areas to model and solve engineering problems.
Ability to identify, formulate, and solve complex engineering problems; ability
to select and apply proper analysis and modeling methods for this purpose.
Ability to design a complex system, process, device or product under realistic
3 constraints and conditions, in such a way as to meet the desired result; ability
to apply modern design methods for this purpose.

Ability to devise, select, and use modern techniques and tools needed for

4
engineering practice; ability to employ information technologies effectively.

5 Ability to design and conduct experiments, gather data, analyze and interpret
results for investigating engineering problems.

6 Ability to work efficiently in intra -disciplinary and multi - disciplinary teams;
ability to work individually.

7 Ability to communicate effectively both orally and in writing; knowledge of a

minimum of one foreign language.

Recognition of the need for lifelong learning; ability to access information, to
8 follow developments in science and technology, and to continue to educate
him/herself.

9  Awareness of professional and ethical responsibility.

Information about business life practices such as project management, risk
10 management, and change management; awareness of entrepreneurship,
innovation, and sustainable development.

Knowledge about contemporary issues and the global and societal effects of
11 engineering practices on health, environment, and safety; awareness of the
legal consequences of engineering solutions.

Contribution

12345

ECTS ALLOCATED BASED ON STUDENT WORKLOAD BY THE COURSE DESCRIPTION

. . Duration

Activities uantit
Q y (Hour)

Course Duration ( Excluding the exam  week: 1 3x Total course 13 3
hours)
Hours of studying for the exams (Homework, Midterm  and 1 50
Final)
Midterm examination 1 2

Total
Workload
(Hour)

39

50




Project

Final examination

Total Work Load
Total Work Load / 25 (h)

ECTS Credit of the Course

30

30

126

5.0




ISE 365: Productivity

Course Title

Productivity Analysis

Prerequisites

Language of
Instruction

Course Level
Course Type
Course Coordinator
Instructors

Assistants

Goals

Content

Course Learning Outcomes Learning

Analysis
COURSE INFORMATON
Code Semester L+P Hour Credits ECTS
ISE 365 3 5
English

Bachelor's Degree (First Cycle Programmes)

Prof. Dr. Yasemin Claire Erensal

The aim of this course is to provide students an understanding of the
principles and techniques used in the improvement and measurement

of productivity , as well as concepts of  work study and their
application to the human  -machine system design and interaction. The
objective is to equip students with the ability to use and ap ply the
techniques of method study, work measurement, motion study to

improve productivity in different industries.

Productivity Concept, Operations analysis -motion study; man -
machine relationship; time study; predetermined time systems;
performance rating; standard data techniques; work sampling; wage
payment plans. Practical, detailed advice is given on all aspects of
motion and time study including work station design, job analysis,

and the techniques of setting time standards. The cour se places
productivity analysis in the context of lean manufacturing.

Program .
9 Teaching Assessment

Methods Methods
Outcomes

9. To examine an existing work situation
and to conduct a work improvement

programme in both a
or service company in

low productivity.

manufacturing, 3 1,2,4 AD
order to identify



10. To apply appropriate recording
technigues to improve existing, or
design new work methods and
procedures.

11

11. To select an appropriate measurement
technique (time study and PMTS) and
apply it to measure the standard time
for the work involved.

12. To be able to design a work sampling
study, apply it to variable work
situation, analyse the results, and 3
estimate the standard time for the
work involved.

13. To recognise the objectives of work
standards in both manufacturing and
service companies, evaluate its
effectiveness, and to apply wage 3
incentive system  techniques
recognising their limitations when
considering relevant  constraints.

14. Will develop a deeper understanding of
how performance analysis can aid in
improving the performance and well -
being of people at work and will be
able to carry out task and function
analysis

11

Teaching
Methods:

Assessment
Methods:

COURSE CONTENT

Week Topics

details

1: Lecture, 2: Question  -Answer, 3: Lab, 4: Case

A: Testing, B: Experiment, C: Homework, D: Project

12,4

12,4

12,4

12,4

12,4

-study

Introducing  Productivity, Productivity Analysis , Welcome and content

2 Documentation, Problem Solving Tools | : Explaratory Tools

and Analysis

Tools: Worker -Machine Relationships

5 Operation Analysis

6 Proposed Method Implementation

Documentation, Problem Solving Tools Il :Recording

Documentation, Problem Solving Tools Ill : Quantitative

AC

AD

AC

AC

AC

Study Materials

Lecture Notes

Lecture Notes

Lecture notes

Textbook &
Lecture notes

Textbook &
Lecture notes

Textbook &
Lecture notes



Textbook &

7 MIDTERM EXAM |
Lecture notes
Textbook &
8 Time Study X
Lecture notes
. Textbook &
9 Performance Rating
Lecture notes
Textbook &
10 Allowances
Lecture notes
. Textbook &
11 Work Sampling
Lecture notes
Textbook &
12 Standard Data, Predetermined Time Systems X
Lecture notes
Textbook &
13 Wage Payment
Lecture notes
Proj
14 CASE STUDY AND REVIEW Ojec.t
Presentations
RECOMMENDED SOURCES
1. B.W.Niebel, A.Freivalds Methods, Standards, and Work Design.
Eleventh Edition, (2003)
Textbook 2. Wickens, W. D., Lee, J. D, Liu, Y., Gordon Becker, S. E. An

Additional Resources

Introduction
Prentice Hall.(2004)

Lecture notes shared on network

MATERIAL SHARING

Documents
Quizzes

Assignments

Lecture Notes, quizzes
Quizzes (1 -5)

Case Study & Project

Exams Midterm Exam, Final
ASSESSMENT
IN -TERM STUDIES
Mid -terms
Quiz

Assignments: Case Study & Project

to Human Factors Engineering. (2nd
ISBN: 0 -13-183736 -2

NUMBER

ed.).Pearson

PERCENTAGE

40

10

50



Total 100

CONTRIBUTION OF FINAL EXAMINATION TO OVERALL

GRADE 40
CONTRIBUTION OF IN -TERM STUDIES TO OVERALL 60
GRADE

Total 100
COURSE CATEGORY Expertise/Field Courses

COURSE'S CONTRIBUTION TO PROGRAM

Contribution

No Program Learning Outcomes

10

11

12345
Adequate background in Mathematics, Natural Sciences and the Industrial and
Systems Engineering discipline.
Ability to identify, model and solve complex problems in the area of Industrial
and Systems Engineering.
Ability to design a complex system, process, device or product under realistic X
constraints and conditions, in such a way as to meet the desired requirements.
Ability to employ information technologies effectively in Industrial and Systems
Engineering applications and develop and/or use modern techniques and tools
for these applications.
Ability to design and conduct experiments and interpret results to analyze
problems in the area of Industrial and Systems Engineering.
Ability to take responsibility both individually and as a team member to solve
unforeseen problems that arise in intra -disciplinary and inter -disciplinary
projects.
Ability to access information in the area of Industrial and Systems Engineering
and to report and communicate this information to others using a foreign
language (English) at the European Language Portfolio C1 General Level.
Ability to follow current issues and recent developments in science and
technology by accessing databases and other sources of information and to
continue to educate oneself.
Awareness of scientific and ethical responsibility in professional matters.
Ability to initiate innovative projects in the area of Industrial and Systems
Engineering and to manage these projects considering all aspects.
Ability to identify the impact of Industrial and Systems Engineering applications
on health, environment and safety; awareness of the legal consequences of X

Industrial and Systems Engineering solutions.

ECTS ALLOCATED BASED ON STUDENT WORKLOAD BY THE COURSE DESCRIPTION



Total

Activities Quantity D(L:(?E?)n Workload

(Hour)
Course Duration (Lectures) 14 3 42
Quizzes 5 0.5 2,5
Homework : Case Study +Project 6 4 42
Midterm examination 1 2 2
Off-the -classroom study for the midterm exam 1 16 16
Final examination 1 2 2
Off-the -classroom study for the final exam 1 20 20

Total Work Load 126,5

Total Work Load / 25 (h) 5,06

ECTS Credit of the Course 5



ISE 367: Scheduling

COURSE INFORMATON

Course Title Code Semester L+P Hour Credits ECTS
Scheduling ISE 367 50r6 3+0 3 5
Prerequisites
Language of English
| Instruction
Course Level Bachelor's Degree (First Cycle Programmes)
Course Type Elective
Course Coordinator
Instructors Assist.Prof. Semi h Yal - éndaj
Assistants
Goals The aim of this course s to provide students with knowledge and
abilities to solve a scheduling problem.
Single Machine Scheduling Problems, Parallel Machine Scheduling
Content Problems, Open Shop Scheduling Problems, Flow Shop Scheduling
Problems, Job Shop Scheduling Proble ms.
Program .
Course Learning Outcomes Learnin Teaching Assessment
9 9 Methods Methods
Outcomes
1) Adequate knowledge in scheduling theory 19 1,2 A,D
2) Ability to identify a scheduling problem. 2,37 1,2 A,D
3) Ability to determine the correct solution method 3,5 12 A
for scheduling problems. '
4) Ability to  solve a scheduling problem. 3.5 1 A

Teaching

1: Lecture, 2: Question
| Methods: Q

Assessment

Methods: A: Testing , D: Project

-Answer




COURSE CONTENT

Week Topics Study Materials
1 Introduction toScheduling Textbook
2 Deterministic Models: Preliminaries Textbook
3 Single Machine Models Textbook
4 Single Machine Model$arallel Machine Models Textbook
5 Parallel Machine Models Textbook
6 Parallel Machine Modetl$-low Shop Scheduling Textbook
7 MIDTERM EXAM | Textbook
8 Deterministic Flow Shops and Flexible Flow Shops Textbook
9 Deterministic Flow Shops and Flexible Flow Shops Textbook
10 Open Shogscheduling Textbook
11 MIDTERM EXAM I Textbook
12 Job Shop Scheduling Textbook
13 JobShop Scheduling Textbook
14 Job Shop Scheduling Textbook
RECOMMENDED SOURCES
O3AEAAOI ET Cd 4EAT OUh Michaéll

Textbook Pinedo, Any edition.

Additional Resources

oo

O0O0ET AEPI AO 1 £ 3 AN &AnhethE

R. Baker and Dan Trietsch

O3ANOAT AET ¢ AT A 3AEAAODI I

Mathematics of the Jokshop (Mathematics and Its

| Dbl EAAOET 1 6qoh 3EITT &

O4EAT OU 1T &£ 3AEAAOI ET Cdh

L. Maxwell and Louis W. Miller

001 A TahdBsthe€duling in Manufacturing and

3AOO0OEAAOGO6h -EAEAAT OET A/

O3AEAAOQOIETC 1 Cl OEOQET 06t
"""""" 01 3AEAAOD

Frederic Vivien



7. 0001 AGAOGEIT T 01 ATTETC Al
DAl D1 AOh #AOA 3 00Addhd ¢/
Edition, D. R. Sule
MATERIAL SHARING
Documents
Assignments
Exams
ASSESSMENT
IN -TERM STUDIES NUMBER PERCENTAGE
Mid -terms 2 50
Assignment
Lab Work
Term Project 1 50
Total 100
CONTRIBUTION OF FINAL EXAMINATION TO OVERALL 40
GRADE
CONTRIBUTION OF IN -TERM STUDIES TO OVERALL 60
GRADE
Total 100
COURSE CATEGORY Expertise/Field Courses

COURSE'S CONTRIBUTION TO PROGRAM

. Contribution
No Program Learning Outcomes

12345

Adequate background in Mathematics, Natural S cience s and the Industrial and

. . L X
Systems E ngineering discipline

Ability to identify, model and solve complex problems in the area of Industrial
and Systems Engineering.

Ability to design a complex system, process, device or product under realistic
constraints and conditions, in such a way as to meet the desired requirements.




Ability to  employ information technologies effectively in Industrial and Systems
4  Engineering applications and develop and/or use modern technigues and tools
for these applications.

5 Ability to  design and conduct experiments and interpret results  to analyze
problems in the area of Industrial and Systems Engineering
Ability to  take responsibility both individually and as a team member to solve

6 unforeseen problems that arise in intra -disciplinary and inter -disciplinary
projects.
Ability to access information in the area of Industrial and Systems Engineering

7 and to report and communicate this information to others using a foreign
language (English) at the European Language Portfolio C1 General Level.

Ability to follow  current issues and recent developmentsin  science and
8 technology by accessing databases and other sources of information and to
continue to educate  one self.

9 Awareness of scientific and ethical responsibility in professional matters.

Ability to initiate innovative projects in the area of Industrial and Systems

10 : ) ) L
Engineering and to manage these projects considering all aspects.

Ability to identify the impact of Industrial and Systems Engineering applications

11 on health, environment and safety ; awareness of the legal consequences of
Industrial and Systems E  ngineering solutions.

ECTS ALLOCATED BASED ON STUDENT WORKLOAD BY THE COURSE DESCRIPTION

I . Duration
Activities Quantity (Hour)
Course Duration 14 3
Hours for off -the -classroom study (Pre -study, practice) 14 3
Midterm examination preparations 2 5
Homework
Project 1 30
Final examination 1 10

Total Work Load
Total Work Load / 25 (h)

ECTS Credit of the Course

Total
Workload
(Hour)

42
42

10

30
10
134

5.36




ISE 425: Introduction

to Nonlinear Programming

COURSE INFORMATON

+
Course Title Code Semester I:oEr Credits ECTS
Introduction to Nonlinear
. ISE 425 6or7 3+0 3 5
Programming
Prerequisites ISE 232 , MATH 1 32
Language of .
u g English
Instruction
Course Level Bachelor's Degree (First Cycle Programmes)
Course Type Elective
Course Coordinator
Instructors Assist. Prof . Ujur Yél deéran
Assistants
The aim of this course is to study the theory of nonlinear optimization
Goals and solutions methods for nonlinear optimization problems, which have
many applications in the field of industrial and systems engineering.
Applications of nonlinear programming. Single variable optimization,
multi -variable unconstrained optimization, equality constrained
Content optimization (Lagrangian method) and inequality constrained

optimization (KKT conditions) problems and iterative solution methods.
Heurist ic methods, modeling languages and optimization software

Program
Course Learning Outcomes Learning
Outcomes
1) Ability to solve unconstrained nonlinear 1,2,6
optimization problems
2) Ability to solve equality constrained nonlinear 1,2,6
optimization problems
3) Ability to solve inequality constrained nonlinear 1,2,6
optimization problems
4) Ability to write programs for solution of nonlinear 1,2,5,6

optimizations

Teaching Assessment
Methods Methods
1,2 AC
1,2 AC
1,2 AC
1,2,3 AC

Teaching
Methods:

1: Lecture, 2: Question -Answer, 3: Lab, 4: Case  -study




Assessment

Methods: A: Testing, B: Experiment, C: Homework, D: Project

Week

COURSE CONTENT

Topics

1-2 Introduction to nonlinear programming and MATLAB

3.5 Single variable unconstrained optimization problems, solution
methods and programming applications

6-9 Multi -variable unconstrained optimization problems, solution
methods and programming applications

10-11 Equality constrained optimization problems, solution methods and
programming applications

12-13 Inequality constrained optimization problems, solution methods
and programming applications

14 Introduction to heuristic methods

Study Materials
Textbook, Lecture notes,

Computer, MATLAB

Textbook, Lecture notes,
Computer, MATLAB

Textbook, Lecture notes,
Computer, MATLAB

Textbook, Lecture notes,
Computer, MATLAB

Textbook, Lecture notes,
Computer, MATLAB

Textbook, Lecture notes,
Computer, MATLAB

RECOMMENDED SOURCES

Class Notes Lecture note on optimization and

TEXTBOOKS :
T Winston, W. L.
Al gori t hmso,
T Nocedal , J .
Edition, Springer, 2006
T Bertsekas,D.P. fiNon| i
Athena Scientific,1999

Additional Resources

NfnOperations
Fourth
Wr i ght, S,

near

programming

Edition,

Programmi ng¢

MATERIAL SHARING
Documents Lecture notes and example programs

Assignments

Homework questions on theory of nonlinear optimization and writing
programs for solution of nonlinear optimization problems

Resea

ANumer.




Exams Midterms, Quizzes, Final




ASSESSMENT

IN -TERM STUDIES NUMBER PERCENTAGE

Mid -terms 2 83
Homework 5 5
Lab-work 5 6
Quizzes 2 6

Total 100
CONTRIBUTION OF FINAL EXAMINATION TO OVERALL 40
GRADE
CONTRIBUTION OF IN -TERM STUDIES TO OVERALL 60
GRADE

Total 100
COURSE CATEGORY Expertise/Field Courses

COURSE'S CONTRIBUTION TO PROGRAM

No Program Learning Outcomes

Adequate background in Mathematics, Natural Sciences and the Industrial and
Systems Engineering discipline.

Ability to identify, model and solve complex problems in the area of Industrial
and Systems Engineering.

Ability to design a complex system, process, device or product under realistic
3 constraints and conditions, in such a way as to meet the desired
requirements.

Ability to employ information technologies effectively in Industrial and
4  Systems Engineering applications and develop and/or use modern techniques
and tools for these applications.

Ability to design and conduct experiments and interpret results to analyze

5 ) . . .
problems in the area of Industrial and Systems Engineering.
Ability to take responsibility both individually and as a team member to solve
6 unforeseen problems that arise in intra -disciplinary and inter  -disciplinary

projects.

Ability to access information in the area of Industrial and Systems Engineering
7 and to report and communicate this information to others using a foreign
language (English) at the European Language Portfolio C1 General Level.

Contribution

123 45
X
X

X
X

X

X
X




Ability to follow current issues and recent developments in science and
8 technology by accessing  databases and other sources of information and to X
continue to educate oneself.

9 Awareness of scientific and ethical responsibility in professional matters. X

Ability to initiate innovative projects in the area of Industrial and Systems

10 . . . .
Engineering and to manage these projects considering all aspects. X
Ability to identify the impact of Industrial and Systems Engineering

11 applications on health, environment and safety; awareness of the legal X

consequences of Industrial and Systems Engineering solutions.

ECTS ALLOCATED BASED ON STUDENT WORKLOAD BY THE COURSE DESCRIPTION

Duration

Activities Quantity (Hour)
Course Duration ( Excluding the exam hours : 12x Total course 12 3
hours)

Hours for off -the -classroom study (Quizzes) 2 3
Hours for off -the -classroom study (Midterms) 2 15
Hours for off -the -classroom study (Final) 1 20
Midterm examination 2 2
Quizzes 2 1
Homework 5 5
Final examination 1 3

Total Work Load
Total Work Load / 25 (h)

ECTS Credit of the Course

Total
Workload
(Hour)

36

30

20

25

126

5,04




ISE 426: Logistics Systems

COURSE INFORMATON

Course Title Code Semester L+P Hour Credits ECTS
LOGISTICS SYSTEMS ISE426 3+0 3 5
Prerequisites ISE222

Language of

Instruction English

Course Level Bachelor's Degree (First Cycle Programmes)
Course Type Elective

Course Coordinator

Instructors Assoc. Prof. Dilek T ¢ z ¢ARsu

Assistants

This course aims to introduce  major issues the planning and design of
Goals logistics systems  and the operations research models used for solving
these problems

Main topics include logistics network design, warehouse design and

operation, planning and managing long and short ha ul transportation
systems . Particular emphasis is given to OR models that address the
Content operational, tactical and strategic decisions in these areas and the
solution methodologies employed in their solution. The course also
discuss es case studies thatill  ustrate the application of these models in
practice.
Program .
Course Learning Outcomes Learnin Teaching Assessment
9 9 Methods Methods
Outcomes
Defines logistics systems and explains major issues 5 12 AC
related to these systems ' '
Builds mathematical models for logistics problems 123 1.2 A.C.D
Assesses the complexity of various logistics problems 12 12 A
Solves logistics problems using operations research
gisties gop 1,2 1,2 A.CD

techniques



Designs logistics networks and models them as
facility location problems

Cites the operational, tactical and strategic decisions
to be made in warehouse design and operation;
builds models that assist in making these decisions

Differentiates between long and short haul
transportation problems; b uilds optimization models
to solve transportation systems

Conducts literature survey in the area of logistics
and presents articles in this area in the English

language

Uses optimization software effectively to develop
solutions to logistics problems

Cooperates with others in developing solutions to
real life logistics problems

Teaching ) ) . . ) .

Methods: 1: Lecture, 2: Paper Discussion, 3: Lab, 4: Case

Assessment . . . . .

Methods: A: Testing, B:Paper Summary, C: Homework, D: Project
COURSE CONTENT

Week Topics

OVERVIEW OF LOGISTICS TERMINOLOGY
LOGISTIC PROCESSES AND RELATED DECISIONS
EMERGING TRENDS IN LOGISTICS

INTRODUCTION TO FACILITY LOCATION MODELS
SINGLE-FACILITY MINISUM LOCATION PROBLEMS

MULTI-FACILITY MINISUM LOCATION PROBLEMS

EXTENSIONS OF MULTI -FACILITY MINISUM LOCATION PROBLEMS

LOCATION PROBLEMS IN THE PUBLIC SECTOR

INTRODUCTION TO WAREHOUSE DESIGN AND OPERATIONS

MODELS FOR DETERMINING THE SIZE, DIMENSIONS, AND LAYOUT

OF A WAREHOUSE
MIDTERM EXAM

PRODUCT ALLOCATION AND BATCH FORMATION MODELS

2,3

2,3

2,3

7,8

6,10

12,4

1,2

12,4

12,4

14

A,CD

AC

A,CD

CD

Study Materials

Textbook

Textbook

Textbook

Textbook

Textbook

Textbook

Textbook

Textbook

Textbook



10 ORDER PICKER ROUTING AND PACKING ALGORITHMS

CLASSIFICATION OF TRANSPORTATION PROBLEMS AND RELEVANT

COSTS
11

FLEET COMPOSITION MODELS
FREIGHT TRAFFIC ASSIGNMENT MODELS

FREIGHT TERMINAL DESIGN AND OPERATIONS
12 VEHICLE ALLOCATION PROBLEMS
DYNAMIC DRIVER ASSIGNMENT PROBLEMS

VEHICLE ROUTING PROBLEMS
13 ASYMMETRIC TRAVELING SALESMAN PROBLEM

SYMMETRIC TRAVELING SALESMAN PROBLEM

14

Textbook

Additional Resources

RECOMMENDED SOURCES

Introduction to Logistics Systems Planning and Control,
G. Ghiani, G. Laporte, R. Musmanno, Wiley, 2005.

Textbook

Textbook, Case
Study

Textbook, Case
Study

Textbook , Case
Study

Textbook, Case
Study

Business Logistics / Supply Chain Management, Ronald H. Ballou,

Pearson - Prentice Hall, 5th Ed. 2004

Supply Chain Management, Strategy, Planning and Operation, S.

Chopra, P. Meindl, Pearson -Prentice Hall, 3rd Ed. 2007.

MATERIAL SHARING

Documents Various articles related to logistics
Assignments Homework 1 -5, Term Project
Exams Final exam

ASSESSMENT

IN -TERM STUDIES NUMBER

Term project
Assignment s
Attendance and participation

Total

PERCENTAGE

38.5

46.0

18.5

100



CONTRIBUTION OF FINAL EXAMINATION TO OVERALL

GRADE 35
CONTRIBUTION OF IN -TERM STUDIES TO OVERALL 65
GRADE

Total 100
COURSE CATEGORY Expertise/Field Courses

COURSE'S CONTRIBUTION TO PROGRAM

) Contribution
No Program Learning Outcomes

123 45

1 Adequate background in Mathematics, Natural Sciences and the Industrial and X
Systems Engineering discipline.

Ability to  identify, model and solve complex problems in the area of Industrial
and Systems Engineering.

Ability to design a complex system, process, device or product under realistic
constraints and conditions, in such a way as to meet the desired requirements.

Ability to employ information technologies effectively in Industrial and
4  Systems Engineering applications and develop and/or use modern techniques X
and tools for these applications.

Ability to design and conduct experiments and interpret results to analyze
problems in the area of Industrial and Systems Engineering.

Ability to take responsibility both individually and as a team member to solve
6 unforeseen problems that arise in intra -disciplinary and inter -disciplinary X
projects.

Ability to access information in the area of Industrial and Systems Engineering
7 and to report and communicate this information to others using a foreign X
language (English) at the European Language Portfolio C1 General Level.

Ability to follow current issues and recent developments in science and
8 technology by accessing databases and other sources of information and to X
continue to educate oneself.

9 Awareness of scientific and ethical responsibility in professional matters.

Ability to initiate innovative projects in the area of Industrial and Systems

10 . . . A
Engineering and to manage these projects considering all aspects.

Ability to identify the impact of Industrial and Systems Engineering
11 applications on health, environment and safety; awareness of the legal
consequences of Industrial and Systems Engineering solutions.




ECTS ALLOCATED BASED ON STUDENT WORKLOAD BY THE COURSE DESCRIPTION

Duration Total
Activities Quantity (Hour) Workload
(Hour)
Course Duration (Including the exam weeks: 14x Total course
14 3 42
hours)
Hours for off -the -classroom study ( term project ) 1 25 25
Hours for off -the -classroom study (final) 1 30 30
Homework 5 6 30
Final examination 1 3 3
Total Work  Load 130
Total Work Load / 25 (h) 5.20

ECTS Credit of the Course 5



ISE 427: Mathematical Modeling

COURSE INFORMATON

Course Title Code Semester L+P Hour Credits ECTS
Mathematical Modeling ISE 427 7 or8 3+0 3 5
Prerequisites ISE 323

Language of

| Instruction English
Course Level Bachelor's Degree (First Cycle Programmes)
Course Type Elective
Course Coordinator
Instructors Asst.Prof. Semi h Yal -éndaj
Assistants
Goals The aim of this course s to provide students with knowledge and
abilities to model a problem in mathematical form.
Content Linear Programming, Goal Programming, Integer Programming,
Transportation, Markov Chains.
Program .
Course Learning Outcomes Learnin Teaching Assessment
9 9 Methods Methods
Outcomes
1) Adequate knowledge in modeling 19 1,2 A
2) Ability to identify a problem. 2,37 12 A
3) Ability to determine correct model for a problem. 3,5 1,2 A
. 3,5
4) Ability to  solve problem. 1 A

Teaching

Methods: 1: Lecture, 2: Question -Answer

Assessment

Methods: A: Testing




COURSE CONTENT

Week Topics Study Materials
1 Introduction to Management Science and Operations Research Textbook
2 Developing Linear Programming Models Textbook
3 Developing Linear Programming Models Textbook
4 Developing Linear Programming Models Textbook
5 Developing Integer Programming Models Textbook
6 Developing Integer Programming Models Textbook
7 MIDTERM EXAM | Textbook
8 Developing Goal Programming Textbook
9 Developing Goal Programming Textbook
10 Developing Transportation Models Textbook
11 Developing Transportation Models Textbook
12 MIDTERM EXAM I Textbook
13 Developing Markov Chain Models Textbook
14 Developing Markov Chain Models Textbook

RECOMMENDED SOURCES

Operations Research, Wayne L. Winston, Any Edition

Textbook
1. Model Building in Mathematical Programming H. Paul
WILLIAMS, 4th Edition, John Wiley and Sons, New York,
iy 1999
Additional Resources 2. Operations Research, Hamdy A. Takay Edition
3. Operations Research, Hillier and Lieberman Any Edition
4. Any other Operations Research book

MATERIAL SHARING

Documents
Assignments

Exams



ASSESSMENT

IN -TERM STUDIES

Mid -terms
Assignment
Lab Work
Term Project

Total

CONTRIBUTION OF FINAL EXAMINATION TO OVERALL
GRADE

CONTRIBUTION OF IN  -TERM STUDIES TO OVERALL
' GRADE

Total

COURSE CATEGORY Ex

NUMBER PERCENTAGE
2 100
100
40
60
100
pertise/Field Courses

COURSE'S CONTRIBUTION TO PROGRAM

No Program Learning Outcomes

Systems E ngineering discipline

and Systems Engineering.

Adequate background in Mathematics, Natural S cience s and the Industrial and

Ability to design a complex system, process, device or product under realistic

Contribution

12345

X

Ability to identify, model and solve complex problems in the area of Industrial

constraints and conditions, in such a way as to meet the desired requirements.

Ability to  employ information technologies effectively in Industrial and Systems
4 Engineering applications and develop and/or use modern techniques and tools

for these applications.

problems in the area of Industrial and Systems Engineering

Ability to  design and conduct experiments and interpret results to analyze

Ability to  take responsibility both individually and as a team member to solve
6 unforeseen problems that arise in intra -disciplinary and inter -disciplinary

projects.

Ability to access information in the area of Industrial and Systems Engineering

7 and to report and communicate this information to others using a foreign
language (English) at the European Language Portfolio C1 General Level.

Ability to follow  current issues and recent developments in  scienc
8 technology by accessing databases and other sources of information
continue to educate  one self.

e and
and to




9 Awareness of scientific and ethical responsibility in professional matters.

Ability to initiate innovative projects in the area of Industrial and Systems

10 . . . L
Engineering and to manage these projects considering all aspects.

Ability to identify the impact of Industrial and Systems Engineering applications
11 on health, environment and safety ; awareness of the legal consequences of
Industrial and Systems E  ngineering solutions.

ECTS ALLOCATED BASED ON STUDENT WORKLOAD BY THE COURSE DESCRIPTION

o . Duration
Activities Quantity (Hou?)
Course Duration 14 3
Hours for off -the -classroom study (Pre  -study, practice) 14 4
Midterm examination preparations 2 10
Homework
Project
Final examination 1 15

Total Work Load
Total Work Load / 25 (h)

ECTS Credit of the Course

Total
Workload
(Hour)

42
56

20

15
133

5.32




ISE 437: Project Management

Course Title

PROJECT MANAGEMENT

COURSE INFORMATON

Code Semester L+P Hour Credits ECTS

ISE437 7 3+0 3 5

Prerequisites

Language of
Instruction

Course Level

Course Type

Course Coordinator

English

Bachelor's Degree (First Cycle Programmes)

Elective

Instructors
Assistants
Effective project management ensures that a project is completed on
time, within budget, and with high quality. Specific techniques for
Goals accomplishing these three goals are not always so obvious. The
purpose of this course is to make these techniques more obvious, and
expose you to a variety of techniques to manage the bu dget, schedule,
and quality of projects that you are responsible for.
Topics covered include defini  ng a project withitsin  puts and outputs
choosing projects in a strategic setting , preparing the work break down
structure in a reasonable manner, project leadership and constructing
Content project teams. Moreover, recent trends in the software environment in
order to manage projects will also be introduced. For those who want to
pursue the topic further professionally, certification systems will also be
discussed.
Program .
Course Learning Outcomes Learnin Teaching Assessment
9 9 Methods Methods
Outcomes
1) Determines which topics can be tackled with
) Det PICS | 1,2,10 12,3 AB.C
project management environments
2) Chooses projects among candidates in order
to align with the  strategic management of the 2,3,6,10 1,2,3 AB

company







