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Code CP100.IE

Name Career Planning

Hour per week 1(1+0)

Credit 1

ECTS 1

Level/Year Undergraduate / 1

Semester Spring

Type Compulsory

Prerequisites -

Description This course aims to make it possible for students to be employed in suitable
fields based on their education and skills while creating the creation of career
awareness in the early period of higher education. Furthermore, it aims to raise
awareness about the expectations and dynamics of business life and to enable
help students to develop personal and professional skills. Career Planning
provides information about different sectors, to develop students’ skills, as
well as to get to know the tools they can use.

Objectives Aiming to raise students’ awareness about the importance of career planning
in the preparation process for the professional world.

Understanding the expectations of the professional world correctly
Helping them to develop their knowledge and skills in line with the
requirements of the relevant sectors.

Learning At the end of the term, students,

Outcomes LO1. Learn career center activities.

LO2. Recognize options for career development.

LO3. Recognize the data required for effective communication skills.
LO4. Analyze the importance of professional relationship networks.
LOS5. Recognize the support units at the university.

LO6. Learn the effective use of necessary resources for their career

Requirements -

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 P02 P03 P04 PO5 P06 PO7 P08 P09 PO10 PO11  PO12
LO1 0 0 0 0 0 0 0 3 2 1 2 1
L0O2 0 0 0 0 0 5 3 5 1 3 1 2
LO3 0 0 0 0 0 0 0 4 2 2 1 3
LO4 0 0 0 0 0 4 2 2 1 5 1 3
LO5 0 0 0 0 0 0 2 4 1 1 5 3
LO6 0 0 0 0 0 0 0 1 1 4 2 1
* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
COURSE CONTENT DETAILS
Topic Outcomes
What is the Career? LO1,L0O2
What are the concepts of intelligence, personality, knowledge, skill, LO2,L0O3
talent, and competence?
Basic Communication Skills, Diction and Body Language LO2
Soft-Skills LO2
National and International Exchange Programs L04, LO6
Effective Interview Techniques LO1, LO4, LO6
Resume and Cover Letter Preparation LO1, LO4, LO6
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DERS BILGILERI

Kodu CP100.IE

Ismi Kariyer Planlama

Haftalik Saati 1(1+0)

Kredi 1

AKTS 1

Seviye/Yil Lisans / 1

Doénem Bahar

Dersin Dili Ingilizce

Tip Zorunlu

On Sart -

Icerik Kariyer bilincinin yliksekdgretim erken doéneminde olusturulmas: ile

6grencilerin egitimlerine ve yeteneklerine uygun alanlarda istihdam edilmelerini
miimkiin kilmay1 hedeflemektedir. Dersin amaci sizlerde is hayatinin beklentileri
ve dinamikleri konusunda farkindalik olusturmak ve Kkisisel ve profesyonel
gelisiminize iliskin beceriler gelistirmesini saglamaktir. Kariyer Planlama Dersi,
sizlerin farkli sektorler hakkinda bilgi sahibi olmanizi, kendinizin ve
becerilerinizin gelisimi yaninda kullanabileceginiz araclar1 tanimanizi amaglar.
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Code IE 102

Name Exploring Profession

Hour per week 5 (3+2)

Credit 4

ECTS 4

Level/Year Undergraduate / 1

Semester Spring

Type Compulsory

Prerequisites -

Description IE102 is designed to promote the development of professional passion among
students and provide early-on/hands-on experience through lectures, field
trips, case studies, and projects. Students will have a big picture view of the
engineering profession and its practical requirements. Students will learn
about the various aspects of the engineering profession and acquire both
technical skills and nontechnical skills, in areas such as communication,
teamwork, and engineering ethics. The course also supports students entering
the complex social system of the university in their efforts to succeed in
engineering through personal and professional development, including
understanding themselves as integrated physiological, social, and
psychological entities who are able to formulate strategies and employ
available university resources to support their academic and personal
development. This course also provides a compressive knowledge about the
philosophy of the ethics, different types of ethics (normative theories of ethics,
anthropocentrism, relativism, monism, post modernism, etc.) and code of
ethics.

Objectives Introducing students to a big picture view of the engineering profession
Developing skills in communication, teamwork, ethics, and entrepreneurship
Introducing basic principles of ethics, and ethical problems in engineering, and
ethical consequences of different engineering solutions

Learning By the end of the course, the student will be able to

Outcomes LO1: Identify the issues related to engineering ethics and professional conduct.
LO2: Appraise the relation of industrial engineering with other disciplines as
well as with the production and service systems.

LO3: Define and explain common industrial engineering terminology.

LO4: Summarize the steps of scientific problem solving.

LO5: Apply systems concept and industrial engineering approach to the design
and analysis of systems.

Requirements -

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 P02 P03 P04 PO5 P06 P07 P08 P09 PO10 PO11  PO12
LO1 0 0 0 0 0 0 0 3 5 0 0 0
L0O2 0 0 0 0 0 2 2 3 0 0 0 0
LO3 3 2 0 0 0 0 0 0 0 0 0 0
L0O4 3 2 0 0 0 0 0 0 0 0 0 0
LO5 3 2 0 0 0 0 0 0 0 0 0 0
* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
COURSE CONTENT DETAILS
Topic Outcomes
Processes LO1
Charts and Diagrams LO2




AGU Department of Industrial Engineering ale

T

AGU

Travelling Salesperson Problem, Algorithms LO2,L03, LO5
Make-to-order, make-to-stock, Just-in-Time LO4
Performance measures, efficiency, effectiveness, Simulation, Decision LO2,L03, LO5
making

Philosophy and historical developments in ethics LO1

Systems thinking, critical thinking; different types of ethics LO1

Code of ethics LO1

Exterior acts and interior intentions LO1

Truth: person-to-person, person-to-society LO1

Fairness: person-to-person, person-to-society LO1

Moral responsibility LO1
Engineering ethics LO1

DERS BILGILERI
Kodu IE 102
Ismi Mesleki Oryantasyon
Haftalik Saati 5(3+2)
Kredi 4
AKTS 4
Seviye/Yil Lisans /1
DOnem Bahar
Dersin Dili Ingilizce
Tip Zorunlu
On Sart -
icerik Mihendislik 68rencilerinin mesleki tutkusunun gelisimini tesvik etmek icin

dersler, saha gezileri, vaka analizi ve projeler yoluyla deneyim kazandirmak
lizere tasarlanmistir. Ogrenciler, miihendislik mesleginin ve pratik
gereksinimlerinin biiyiik bir resmini gorecekler, miithendislik mesleginin ¢esitli
yonlerini 6grenecek ve iletisim, takim calismasi ve miihendislik etigi gibi
alanlarda teknik ve sosyal beceriler kazanacaklardir. Ders ayni zamanda
liniversitenin karmasik sosyal sistemine giren 6grencileri destekleyerek sosyal
ve psikolojik bireyler olarak 6grencilerin kendilerini anlamalarina yardimci
olacak, kendi stratejilerini formiile edebilen, akademik ve kisisel gelisimlerini
desteklemek icin mevcut Universite kaynaklarini kullanabilen 6grenciler
yetistirilmesine yardimci olacaktir. Bu ders ayni zamanda etik felsefesi, farkl
etik tiirleri (normatif etik teorileri, insan merkezcilik, rélativizm, monizm, post
modernizm vb.) ve etik kurallar1 hakkinda bilgi saglar.
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Code IE 197

Name Summer Training I

Hour per week 2 (0+2)

Credit 1

ECTS 2

Level/Year Undergraduate / 4

Semester Fall

Type Compulsory

Prerequisites A student who wants enroll for the course must have studied at least one
semester in the Industrial Engineering (IE) undergraduate program, besides
workplace of the internship must be approved by the IE department.

Description This is the first of three courses designed for internship programs that
industrial engineering students are to attend during their education. The
students who have attended a summer internship program for the first time
register for the course. During the internship program, the students will have
first-hand experience to learn the business environment, relationships in the
business environment, the business culture, and business processes. The
students are assessed considering internship report, presentations, and the
internship program coordinator’s evaluation during the semester. The
students get their ECTS credits for the course in the fourth year. To enroll in
the course and get ECTS credits, a student must complete at least 6-week (30-
workday) program. For detailed procedures, refer to the IE department’s web
page.

Objectives Learning the business environment, relationships in the business
environment, the business culture, and business processes.
Appling theoretical knowledge acquired from lectures to real-life problems.
Being ready for business life after graduation.
Increasing job opportunities in IE related business sectors.

Learning By the end of the course, the student will be able to

Outcomes LO1: Apply theoretical knowledge acquired from lectures to real-life problems.
LO2: Demonstrate an improvement in personal and professional skills.
LO3: Observe and report real-life systems from and IE point of view.
LO4: Detect a problem or a possible improvement in real-life processes.
LO5: Design a project to solve a real-world problem and share the results of a
real-world problem related project (written and orally) with peers in a
meaningful and professional manner.

Requirements -

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 0 P03 P04 P05 P06 PO7 P08 P09  PO10  PO11  PO12
LO1 4 4 2 2 2 5 4 3 1 2 0 0
LO2 0 0 0 0 0 5 4 3 3 4 4 0
LO3 2 4 3 3 4 3 4 3 1 2 0 3
LO4 2 2 3 4 3 3 0 3 1 2 0 3
LO5 2 2 2 4 3 3 0 3 1 2 0 0
* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
COURSE CONTENT DETAILS
Topic Outcomes
Training, Internship Project/Research LO1,L02, L0O3

Workplace experience L0O4, LO5
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DERS BILGILERI

Kodu IE 197

Ismi Yaz Staji I

Haftalik Saati 2 (0+2)

Kredi 1

AKTS 2

Seviye/Yil Lisans/4

Donem Guz

Dersin Dili Ingilizce

Tip Zorunlu

On Sart Derse kayit yaptirmak isteyen ogrencinin Endiistri Miuhendisligi lisans
programinda en az bir yariyil okumus olmasi ve staj yapacagi isyerinin boliim
tarafindan onaylanmis olmasi gerekir.

Icerik Endistri miuhendisligi o6grencilerinin egitimleri boyunca alacaklari staj

programlar i¢in tasarlanmis ii¢ dersten ilkidir. Ilk kez yaz staji programina
katilan 6grenciler derse kayit olurlar. Staj programi siiresince 6grenciler is
ortamini, is ortamindaki iligkileri, is kiiltiiriinii ve is stireglerini ilk elden 6grenme
deneyimine sahip olacaklardir. Ogrenciler, staj raporlari, sunumlar ve staj
programi koordinatdériiniin dénem igindeki degerlendirmesi dikkate alinarak
degerlendirilir. Ogrenciler ders i¢in AKTS kredilerini dordiincii yilda alrlar.
Derse kayit olabilmek ve AKTS kredisi alabilmek i¢cin 6grencinin en az 6 haftalik
(30 is glinii) bir programi tamamlamas1 gerekir. Ayrintili prosediirler icin
Endiistri Mithendisligi boliimiiniin web sayfasini ziyaret ediniz.
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Code IE 211

Name Mathematical Modelling

Hour per week 5(3+2)

Credit 4

ECTS 7

Level/Year Undergraduate / 2

Semester Fall

Type Compulsory

Prerequisites Math 151

Description Being able to solve the real-life problems and obtaining the right solution
requires understanding and modeling the problem correctly and applying
appropriate optimization tools and skills to solve the mathematical model. This
course will focus on how to formulate, analyze, and solve mathematical models
that represent real-world problems. In this course, how to use optimization
software for solving optimization problems will be discussed. In particular, this
course will cover linear programming, nonlinear programming, problem
definition and formulation, sensitivity analysis, network optimization, integer
linear programming, big-M method, and integrality property.

Objectives Abstracting a real-world system/problem conceptually
Developing mathematical models that are appropriate for the
system/problem.
Solving a mathematical model by using available off-the-shelf software (e.g.,
GAMS, CPLEX, EXCEL SOLVER, EXPRESS, GUROBI)
Interpreting the solutions obtained from the models in terms of the real-world
system.

Learning By the end of the course, the student will be able to

Outcomes LO1: Formulate decision problems as linear, integer, nonlinear, network flow,
and multi-objective models with optimization software.
LO2: Differentiate between convex and non-convex optimization problems and
the general search technique in solving optimization problems.
LO3: Solve linear programming problems by means of the graphical approach,
primal and dual simplex methods.
LO4: Interpret sensitivity analysis results for linear programming.
LO5: Code an optimization model and/or algorithms using Excel, GAMS
optimization software, Java or other modeling languages and interpret the
solution.
LO6: Design a team project to solve a real-world problem and share the results
of areal-world problem related team project (written and orally) with peers in
a meaningful and professional manner.

Requirements -

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 PO2 PO3 PO4 POS5 PO6 PO7 PO8 PO9 PO10 PO11 PO12
LO1 5 3 3 2 3 0 0 0 0 0 0 0
LO2 3 3 1 1 1 0 0 0 0 0 0 0
LO3 3 3 3 2 1 0 0 0 0 0 0 0
LO4 3 3 1 2 3 0 0 0 0 0 0 0
LO5 3 3 3 4 3 2 0 0 0 0 0 0
LO6 5 3 3 4 3 2 4 0 2 0 2 0

* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
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COURSE CONTENT DETAILS
Topic Outcomes
Introduction to Modelling LO1
Mathematical Modeling in General LO1
Linear Programming Models LO1,L0O2
Integer Programming Models L03, LO5, LO6
Duality and Sensitivity Analysis LO4
Non-Linear Programming Models LO1,L0O2
Multi-Objective Programming Models LO1,L0O2
Simulation Models LO5
DERS BILGILERI
Kodu IE 211
Ismi Matematiksel Modelleme
Haftalik Saati 5(3+2)
Kredi 4
AKTS 7
Seviye/Yil Lisans /2
Donem Guz
Dersin Dili Ingilizce
Tip Zorunlu
On Sart Math 151
Icerik Gercek hayat problemini ¢ozebilmede ve dogru ¢o6ziimii elde etmek problemin

dogru sekilde anlasilmasini ve modellemesini ve uygun optimizasyon araglarinin
ve matematiksel model ¢6zme yeteneklerinin kullanilmasini gerektirir. Bu ders
gercek hayat problemlerini yansitan matematiksel modellerin nasil formiile
edilecegine, analiz edilecegine ve ¢oziilecegine odaklanir. Bu derste optimizasyon
yazilimlarinin, optimizasyon problemlerinin ¢6ziimiinde nasil kullanilacag: da
tartisilacaktir. Ozellikle, bu ders dogrusal programlama, dogrusal olmayan
programlama, problem tanimlama ve formilasyonu, duyarliik analizi, ag
optimizasyonu, tamsayili dogrusal programlama, biiyiik M metodu ve integrallik

6zelligi konularini icerir.
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Code IE 212

Name Deterministic Optimization

Hour per week 4 (4+0)

Credit 4

ECTS 7

Level/Year Undergraduate/2

Semester Spring

Type Compulsory

Prerequisites IE 211, MATH 203

Description This course is a continuation of the course IE211 Mathematical Modeling in
which the process of mathematical modeling, the development of models, and
the coding and solution of the models by off-the-shelf software are emphasized.
In this course, the solution techniques and algorithms for different types of
problems, e.g.,, simplex, dual simplex, network simplex, branch-and-bound
algorithms and decomposition techniques, are introduced. Modeling and
solving real-world problems are also emphasized in this course. Homework
and project assignments will enhance students’ modeling and problem-solving
abilities in practice.

Objectives Recognizing the concept of duality and its importance in proving the optimality
of a solution.
Equipping the students with the capability of developing and coding
algorithms to solve different types of models including linear, network, integer,
and non-linear programming models.
Modelling and solve real-world problems in homework and project
assignments

Learning By the end of the course, the student will be able to

Outcomes LO1: Formulate decision problems as linear, integer, nonlinear, network flow,
and multi-objective models with optimization software.
LO2: Differentiate between convex and non-convex optimization problems and
the general search technique in solving optimization problems.
LO3: Solve linear programming problems by means of the graphical approach,
primal and dual simplex methods.
LO4: Solve integer linear programming problems by means of branch and
bound and branch and cut methods.
LO5: Indicate network flow models and solution algorithms for these models.
LO6: Design a team project to solve a real-world problem and share the results
of areal-world problem related team project (written and orally) with peers in
a meaningful and professional manner.

Requirements -

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 PO2 PO3 PO4 POS5 PO6 PO7 PO8 PO9 PO10 PO11 PO12
LO1 5 3 0 2 3 0 0 0 0 0 0 0
LO2 3 3 0 1 1 0 0 0 0 0 0 0
LO3 3 3 0 2 1 0 0 0 0 0 0 0
LO4 3 3 0 2 3 0 0 0 0 0 0 0
LO5 3 3 0 4 3 2 0 0 0 0 0 0
LO6 5 3 0 4 3 2 4 0 2 0 2 0

* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High



AGU Department of Industrial Engineering

e

AGU

COURSE CONTENT DETAILS

Topic Outcomes

Introduction to Solving Linear Programming Models LO1

Simplex Algorithm LO3

Dual Simplex Algorithm LO3

Solving Network Flow Models LO5

Transportation Problem, Network Simplex Algorithms L05

Ford- Fulkerson Method, Dijkstra’s Algorithm, Floyd-Warshall Method LO5

Introduction to Solving Integer Programming Models LO4

Branch-and-Bound Method & Branch-and-Cut Algorithm, LO4

Decomposition Methods

Solving Non-Linear Programming Models LO2,LO6

Decision Analysis Models LO2,LO6
DERS BILGILERI

Kodu IE 212

Ismi Deterministik Optimizasyon

Haftalik Saati 4(4+0)

Kredi 4

AKTS 7

Seviye/Yil Lisans/2

Dénem Bahar

Dersin Dili Ingilizce

Tip Zorunlu

On Sart IE 211, MATH 203

icerik Bu ders igerisinde matematiksel modelleme siireci, model gelisimi, kodlamasi ve

modellerin yazilimlar ile ¢6ziim tekniklerinin vurgulandig: IE 211 Matematiksel
Modelleme dersinin devami niteligindedir. Bu derste, farkl tiirdeki problemlerin
(Orn. simpleks, dual simpleks, network simpleks, branch and bound algoritmalari
ve dekompozisyon teknikleri) ¢dziim teknikleri ve algoritmalari 6gretilmektedir.
Modelleme ve gercek hayat problemleri de derste vurgulanmaktadir. Odev ve
projeler 6grencilerin modelleme ve problem ¢6zme yeteneklerini uygulama

yaptirarak gelistirecektir.

10
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Code IE 221

Name Probability

Hour per week 4 (4+0)

Credit 4

ECTS 5

Level/Year Undergraduate/2

Semester Fall

Type Compulsory

Prerequisites MATH 151

Description IE 221 is an introductory course to the concept of probability. Axioms of
probability, fundamentals of probability, sample space, conditional probability,
the most used discrete and continuous probability distributions, moment
generating functions, and central limit theorem, joint probability distributions
subjects will be delivered to the class.

Objectives Introducing the fundamentals of probability theory.
Equipping students with tools to analyze random events.
Providing necessary background for decision-making under uncertainty.
Providing necessary background for statistical analysis.

Learning By the end of the course, the student will be able to

Outcomes LO1: Define sample spaces and assign probabilities to events using probability
axioms.
LO2: Determine the independence of events, calculate the conditional
probabilities of events.
LO3: Recognize the appropriate discrete and continuous distribution in a
specific application and use it for analysis.
LO4: Use cumulative distribution/probability density functions to calculate
probabilities, means, and variances.
LO5: Use joint probability mass and joint probability density functions to
calculate conditional and marginal probability laws, and covariance.
LO6: Simulate the law of large numbers and the central limit theorem using a
programming language.

Requirements -

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 P02 PO3 P04 PO5 PO6 PO7 PO8 P09 PO10 PO11 P0O12
LO1 5 0 0 2 0 2 0 0 0 0 0 0
LO2 5 0 0 2 0 2 0 0 0 0 0 0
LO3 3 0 0 0 0 2 0 0 0 0 0 0
LO4 3 0 0 0 0 2 0 0 0 0 0 0
LOS 3 0 0 0 0 2 0 0 0 0 0 0
LO6 3 0 0 0 0 2 0 0 0 0 0 0
* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
COURSE CONTENT DETAILS
Topic Outcomes
Introduction, counting, axioms of probability LO1
Conditional probability, Bayes’ theorem, random variables, discrete LO1,L0O2
random variables
Expectation, variance, moment generating function, geometric distribution  LO1, LO2
Binomial and negative binomial distributions LO3, LO4
Hypergeometric and Poisson distributions L0O3, LO4
Continuous probability distributions, expectation, variance L03, LO4

11
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Uniform, Exponential, and Gamma distributions LO3, LO4
Normal distribution, Normal approximation of binomial LO3, LO4
Weibull, Beta and Chi-Square distributions LO3, LO4
Joint probability distributions, conditioning, independence LO5-L0O6
Derived distributions, correlation, covariance LO5
Convergence, the weak and strong laws of large numbers, CLT LO6
DERS BILGILERI
Kodu IE 221
Ismi Olasilik
Haftalik Saati 4 (4+0)
Kredi 4
AKTS 5
Seviye/Yil Lisans/2
Donem Guz
Dersin Dili Ingilizce
Tip Zorunlu
On Sart MATH 151
Icerik Olasilik kavramina giris niteliginde bir derstir. Olasilik aksiyomlari, olasiligin

temelleri, 6rnek uzay, kosullu olasilik, en sik kullanilan ayrik ve siirekli olasilik
dagilimlari, moment tireten fonksiyonlar ve merkezi limit teoremi, ortak olasilik
dagilimlari konulari derste islenecektir.
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Code IE 222

Name Statistics

Hour per week 4 (2+2)

Credit 4

ECTS 6

Level/Year Undergraduate/2

Semester Spring

Type Compulsory

Prerequisites IE 221

Description This course introduces summarizing data and using data to make numerical
conjectures to students. The focus is on broad treatment of applications of
statistics, concentrating on techniques used in industry and science. Topics
include descriptive statistics, parameter estimation, confidence intervals,
hypothesis testing, analysis of variance, and linear regression. The course
includes computer implementations using available up-to-date statistical
software.

Objectives Introducing the role of statistics in research and engineering practice.
Developing skills in data gathering and analysis.
Providing tools to interpret experimental results.
Providing sufficient background to support further studies in industrial
engineering.

Learning By the end of the course, the student will be able to

Outcomes LO1: Demonstrate understanding of descriptive statistics by summarizing data
numerically and graphically.
LO2: Compute point estimates and confidence intervals for unknown
parameters of distributions.
LO3: Perform hypotheses testing with one or two samples.
LO4: Construct and interpret linear regression models.
LOS5: Be able to use a statistical software (e.g., R, Python, SPSS)
LO6: Be able to work in a team and share the results of a statistical analysis
(written and orally) with peers in a meaningful and professional manner.

Requirements -

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 P02 P03 PO4 PO5 PO6 PO7 P08 P09 PO10 PO11 PO12
LO1 5 0 0 0 0 0 0 0 0 0 0 0
LO2 5 0 0 0 0 0 0 0 0 0 0 0
LO3 5 0 0 0 0 0 0 0 0 0 0 0
L04 5 0 0 0 0 0 0 0 0 0 0 0
LO5 0 0 0 3 0 0 0 0 0 0 0 0
LO6 3 0 0 3 0 2 3 0 0 0 0 0
* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
COURSE CONTENT DETAILS
Topic Outcomes
Descriptive Statistics LO1, LO6
Point Estimation LO2
Interval Estimation LO3
Hypothesis Testing LO3
Linear Regression LO4, LO5,
LO6

13
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DERS BILGILERI

Kodu IE 222

Ismi Istatistik

Haftalik Saati 4(2+2)

Kredi 4

AKTS 6

Seviye/Yil Lisans/2

Donem Bahar

Dersin Dili Ingilizce

Tip Zorunlu

On Sart IE 221

icerik Bu ders 6grencilere verileri 6zetlemeyi ve verileri sayisal tahminler yapmak icin

kullanmay1 6gretir. Odak noktasi, endiistri ve bilimde kullanilan tekniklere
odaklanarak, istatistiklerin uygulamalarinin genis bir sekilde ele alinmasidir.
Konular, tanimlayic istatistikler, parametre tahmini, giiven araliklari, hipotez
testi, varyans analizi ve dogrusal regresyon seklindedir. Ders, mevcut gilincel
istatistiksel yazilimlari kullanan bilgisayar uygulamalarini igerir.

14
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Code IE 242

Name Business Process Analysis and Design

Hour per week 3 (3+0)

Credit 3

ECTS 5

Level/Year Undergraduate/2

Semester Spring

Type Compulsory

Prerequisites -

Description Business process management, design, analysis such as incremental
improvement, process automation, and process redesign are the key concepts
and approaches for all systems. This course introduces fundamental concepts
that can be used to systematically analyze any business process. The course
covers how to identify, document, model, assess, and improve core business
processes, process design principles by using sophisticated analytical
techniques to design and manage efficient and effective operations and
processes.

Objectives Introducing key concepts and approaches to business process management,

design, analysis such as incremental improvement, process automation, and
process redesign.
Describing and interpret the basic concepts of Lean Manufacturing Techniques
Appling appropriate analytical methods to solve possible problems of Business
Processing and enabling tools from simple process-mapping to computer-
based process-modeling using Signavio and Microsoft Office Visio.

Learning By the end of the course, the student will be able to

Outcomes LO1: Apply time and motion study in different processes.

LO2: Analyze the current situation and also compare different processes and

select the more efficient process for the system.

LO3: Apply lean manufacturing techniques such as 5S, Kaizen, Value Stream

Mapping etc.

LO4: Use a software (Signavio or Microsoft Office Visio) to do above
Requirements -

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 P02 P03 P04 P05 P06 P07 P08 P09  PO10  PO11  PO12
LO1 3 0 0 3 3 0 4 0 0 0 0 0
LO2 3 0 0 2 3 0 5 0 0 0 3 0
LO3 3 0 2 2 1 2 0 0 0 0 0 0
LO4 1 0 4 1 1 2 0 0 0 0 0 0
* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
COURSE CONTENT DETAILS
Topic Outcomes
Introduction to Business Process Management LO1
Process Identification LO1
Process Modeling LO2
Process Analysis LO2
Process Redesign and Standardization LO3
Flow Analysis and Work Study LO3
Lean Manufacturing and Industry 4.0 LO3
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Lean Manufacturing Techniques (SMED, FMEA, Kaizen, Kanban) LO4

Lean Manufacturing Techniques (Value Stream mapping) L03, LO4

Lean Manufacturing Techniques (6 Sigma, Total Productive Maintenance) L03,L0O4

DERS BILGILERI
Kodu IE 242
Ismi Is Siirecleri Analizi ve Tasarimi
Haftalik Saati 3 (3+0)
Kredi 3
AKTS 5
Seviye/Yil Lisans/2
Donem Bahar
Dersin Dili Ingilizce
Tip Zorunlu
On Sart -
icerik Is siireci ydnetimi, tasarimi, artimh iyilestirme, siire¢ otomasyonu ve siire¢

tasarlama gibi temel kavramlar ve yaklasimlar konular: bir siire¢ i¢cin 6nemli
alanlardir. Bu dersin odak noktasi, is siire¢lerini anlamak ve tasarlamaktir.
Herhangi bir is siirecini sistematik olarak analiz etmek i¢in kullanilabilecek temel
kavramlar ele alinacaktir. Bu ders, herhangi bir is stirecini sistematik olarak
analiz etmek icin kullanilabilecek temel kavramlari tanitmaktadir. Ders, temel is
stireclerini tanimlamak, belgelemek, modellemek, degerlendirmek ve
iyilestirmek, verimli ve etkili operasyonlari ve stiregleri tasarlamak ve yonetmek
icin karmasik analitik teknikleri kullanarak siire¢ tasarim prensiplerini nasil
analiz edilecegini kapsar.
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Code IE 297

Name Summer Training II

Hour per week 2 (0+2)

Credit 1

ECTS 3

Level/Year Undergraduate / 4

Semester Spring

Type Compulsory

Prerequisites A student who wants enroll for the course must have studied at least three
semesters in the Industrial Engineering (IE) undergraduate program, besides
workplace of the internship must be approved by the IE department.

Description This is the second of three courses designed for internship programs that
industrial engineering students are to attend during their education. The
students who have attended a summer internship program for the second time
register for the course. During the internship program, the students will have
first-hand experience to learn the business environment, relationships in the
business environment, the business culture, and business processes. The
students are assessed considering internship report, presentations, and the
internship program coordinator’s evaluation during the semester. The
students get their ECTS credits for the course in the fourth year. To enroll in
the course and get ECTS credits, a student must complete at least 8-week (40-
workday) program. For detailed procedures, refer to the IE department’s web
page.

Objectives Learning the business environment, relationships in the business
environment, the business culture, and business processes.
Appling theoretical knowledge acquired from lectures to real-life problems.
Being ready for business life after graduation.
Increasing job opportunities in IE related business sectors.

Learning By the end of the course, the student will be able to

Outcomes LO1: Apply theoretical knowledge acquired from lectures to real-life problems.
LO2: Demonstrate an improvement in personal and professional skills.
LO3: Observe and report real-life systems from and IE point of view.
LO4: Detect a problem or a possible improvement in real-life processes.
LOS5: Design a project to solve a real-world problem and share the results of a
real-world problem related project (written and orally) with peers in a
meaningful and professional manner.

Requirements -

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 0 P03 P04 P05 P06 P07 P08 P09  PO10  PO11  PO12
LO1 2 2 2 2 2 5 4 3 1 2 0 0
LO2 0 0 0 0 0 5 5 3 3 5 4 3
LO3 5 5 5 5 5 5 4 4 1 2 0 0
LO4 2 2 5 5 5 5 4 4 1 2 0 0
LO5 2 2 2 5 5 5 4 4 1 2 0 0
* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
COURSE CONTENT DETAILS
Topic Outcomes
Training, Internship Project/Research LO1,L02, L0O3
Workplace experience L0O4, LO5
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DERS BILGILERI

Kodu IE 297

Ismi Yaz Staji I1

Haftalik Saati 2 (0+2)

Kredi 1

AKTS 3

Seviye/Yil Lisans /4

Donem Bahar

Dersin Dili Ingilizce

Tip Zorunlu

On Sart Derse kayit yaptirmak isteyen o6grencinin Endistri Miuhendisligi lisans
programinda en az ii¢ yariyll okumus olmasi ve staj yapacag isyerinin boliim
tarafindan onaylanmis olmasi gerekir.

Icerik Endistri mihendisligi 6grencilerinin egitimleri boyunca alacaklar1 staj

programlar1 icin tasarlanmis ii¢ dersten ikincisidir. ikinci kez yaz staji
programina katilan 6grenciler derse kayit olurlar. Staj programi siiresince
ogrenciler is ortaminy, is ortamindaki iliskileri, is kiiltiiriinii ve is stireglerini ilk
elden 6grenme deneyimine sahip olacaklardir. Ogrenciler, staj raporlar,
sunumlar ve staj programi koordinatoriiniin donem icindeki degerlendirmesi
dikkate alinarak degerlendirilir. Ogrenciler ders i¢in AKTS kredilerini dérdiinci
yilda alirlar. Derse kayit olabilmek ve AKTS kredisi alabilmek i¢in 6grencinin en
az 8 haftalik (40 is gini) bir programi tamamlamas1 gerekir. Ayrintil
prosediirler i¢in Endiistri Mithendisligi boliimiiniin web sayfasini ziyaret ediniz.
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COURSE RECORD
Code IE 325
Name System Simulation
Hour per week 5(3+2)
Credit 4
ECTS 7
Level/Year Undergraduate/3
Semester Fall
Type Compulsory
Prerequisites IE 222
Description Introductory course in computer simulation, which covers the use of
simulation as a decision-making, comparison or estimation tool. The emphasis
is on basic concepts and methods in developing discrete-event simulation
models for stochastic and dynamic systems and on how to analyze and
interpret the results of simulation experiments.
Objectives Introducing concepts of discrete-event simulation
Fostering understanding through real-world simulation applications
Equipping students with essential computer simulation tools
Using simulation as a decision-making, comparison or estimation tool
Learning By the end of the course, the student will be able to
Outcomes LO1: Develop, validate, and verify simulation models.
LO2: Analyze data and develop input models.
LO3: Interpret the results of simulation runs.
LO4: Compare alternative systems using simulation.
LO5: Use simulation as an optimization tool.
LO6: Use Simio software proficiently
Requirements -

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 P02 P03 PO4 PO5 PO6 PO7 P08 P09 PO10 PO11 PO12
LO1 3 0 3 0 5 0 0 0 0 5 0 0
LO2 0 3 3 0 5 0 0 0 0 0 0 0
LO3 0 0 0 0 5 0 0 0 0 0 0 0
LO4 0 3 0 0 0 0 4 0 0 0 0 0
LO5 0 3 0 0 0 0 0 0 0 0 0 0
LO6 0 0 0 5 0 2 5 0 0 0 0 0
* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
COURSE CONTENT DETAILS
Topic Outcomes
Introduction to Simulation LO6
Simulation Examples LO3,L0O6
Statistical Models in Simulation LO1,L06
Input Modeling LO1, LO6
Random Numbers and Random Variate Generation L0O2,L06
Verification, Calibration, and Validation of Simulation Models LO2, LO6
Simulation Performance LO4, LO5,
LO6
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DERS BILGILERI

Kodu 1IE325

Ismi Sistem Benzetimi

Haftalik Saati 5(3+2)

Kredi 4

AKTS 7

Seviye/Yil Lisans/3

Donem Guz

Dersin Dili Ingilizce

Tip Zorunlu

On Sart IE 222

icerik Benzetimin; karar verme, karsilastirma ve tahmin araci olarak kullanimini

kapsayan bilgisayar ile sistem benzetimine giris dersidir. Stokastik ve dinamik
sistemler i¢in ayrik olay benzetim modellerinin gelistirilmesinde kullanilan temel
kavramlar ve yontemler ile modeller olusturularak sonrasinda benzetim
deneylerinin sonuglari analiz edilerek yorumlanir.
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Code

1IE326

Name

Business Analytics

Hour per week

3(3+0)

Credit

3

ECTS

6

Level/Year

Undergraduate/3

Semester

Fall

Type

Compulsory

Prerequisites

IE 212, 1E 222

Description

INFORMS (The Institute for Operations Research and the Management
Sciences) define business analytics as the scientific process of transforming
data into insight for making better decisions. This course introduces essential
analytic methods in descriptive, predictive, and prescriptive business
analytics, and can be thought of as a confluence of statistics, operations
research, data mining, and machine learning. This course will emphasize
machine learning. Machine learning uses interdisciplinary techniques such as
statistics, linear algebra, optimization, and computer science to create
automated systems that can sift through large volumes of data at high speed to
make predictions or decisions without human intervention. Machine learning
as afield is now incredibly pervasive, with applications spanning from business
intelligence to homeland security, from analyzing biochemical interactions to
structural monitoring of aging bridges, and from emissions to astrophysics, etc.
This class will familiarize students with a broad cross-section of models and
algorithms for machine learning and prepare students for research or industry
application of machine learning techniques. The course includes computer
implementations using available up-to-date software and programming
languages.

Objectives

Introducing supervised and unsupervised learning problems

Introducing reinforcement learning

Implementing statistical learning methods

Obtaining sufficient background to support further studies in data science

Learning
Outcomes

By the end of the course, the student will be able to

LO-1: Implement machine learning solutions to regression problems,

LO-2: Implement machine learning solutions to classification problems,
LO-3: Implement machine learning solutions to clustering problems,

LO-4: Compare alternative machine learning models,

LO-5: Use machine learning algorithms to real-world problems and report on
the accuracy that can be achieved.

Requirements

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 0 PO3 P04 PO5 PO6 P07 P08 P09 PO10 PO11 PO12
LO1 3 0 0 0 0 0 0 0 2 0 0 0
LO2 3 0 0 0 0 0 0 0 0 0 0 0
LO3 3 0 0 0 0 0 4 0 0 0 3 0
LO4 1 1 0 5 5 2 0 0 0 0 0 0
LO5 0 3 0 5 5 2 5 0 0 0 0 0

* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
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COURSE CONTENT DETAILS

Topic Outcomes

Linear Regression LO1

Gradient descent algorithm LO1,L02

Logistic Regression LO2

Bayesian Classifiers LO2

Support Vector Machines LO1,L02

Learning theory LO4

Model selection, regularization LO4

Neural networks LO1,LO2

Decision Trees LO1,LO2, LO5

Clustering LO3,L0O5
DERS BILGILERI

Kodu IE 326

Ismi is Analitigi

Haftalik Saati 3(3+0)

Kredi 3

AKTS 6

Seviye/Yil Lisans/3

Dénem Bahar

Dersin Dili Ingilizce

Tip Zorunlu

On Sart 1E212, IE 222

Icerik INFORMS (Yo6neylem Arastirmasi ve Yonetim Bilimleri Enstitiisii), is analitigini,

daha iyi kararlar almak icin verileri i¢goriiye dontistiirmenin bilimsel siireci
olarak tanimlar. Bu ders, tanimlayici, tahmine dayali ve kuralci is analitiginde
temel yontemleri tanitmak amacindadir ve istatistik, yoneylem arastirmasi, veri
madenciligi ve makine 68reniminin bir birlesimi olarak diisliniilebilir. Derste
agirlik, makine 6grenmesi iizerinedir. Makine 6grenmesi, insan miidahalesi
olmadan tahminlerde bulunmak veya kararlar almak i¢in biiyiik hacimli verileri
yuksek hizda isleyebilen otomatik sistemler olusturmak i¢in istatistik, dogrusal
cebir, optimizasyon ve bilgisayar bilimi gibi disiplinler arasi teknikleri kullanir. is
zekasindan yurt giivenligine, biyokimyasal etkilesimlerin analizinden yaslanan
kopriilerin yapisal izlenmesine ve emisyonlardan astrofizige vb. uzanan
uygulamalarla makine 6grenmesi yaygindir. Bu dersin amaci 6grencilere makine
o6grenmesi ile ilgili temel model algoritma ve teknikleri tanitmak ve endiistriyel
uygulamalar yaptirmaktir
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Code IE 335

Name Stochastic Models

Hour per week 3 (3+0)

Credit 3

ECTS 5

Level/Year Undergraduate/3

Semester Fall

Type Compulsory

Prerequisites IE 221

Description The course is intended for the junior undergraduate students in Industrial
Engineering. Topics to be covered include Markov chains in discrete and
continuous cases, the Poisson processes and exponential distribution, and
queuing theory. The course requires basic knowledge in probability theory and
linear algebra. Students are expected to use and understand basic
mathematical notations; select and apply an appropriate mathematical model
for certain elementary probabilistic problems; and do calculations accurately.

Objectives Introducing the basic concepts of the theory of stochastic processes.
Introducing of the most important types of stochastic processes.
Studying various properties and characteristics of processes.
Equipping the students to be able to model random events.

Learning By the end of the course, the student will be able to

Outcomes LO1: Model uncertainty using basic stochastic processes.
LO2: Set up and analyze Markov chains.
LO3: Develop Markovian models for IE applications.
LO4: Derive and apply main formulas for some properties (e.g., stationary
probabilities, average waiting and system time, expected number of customers
in the queue) of queuing systems.
LO5: Develop appropriate Markov decision processes to solve problems under
uncertainty and risk.

Requirements -

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 0 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11  PO12
LO1 5 0 0 1 0 1 0 0 0 0 0 0
L02 5 0 0 2 0 2 0 0 0 0 0 0
L03 3 0 0 2 0 2 0 0 0 0 0 0
LO4 5 0 0 2 0 2 0 0 0 0 0 0
LO5 5 0 0 2 0 2 0 0 0 0 0 0
* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
COURSE CONTENT DETAILS

Topic Outcomes

Review of Probability LO1

Poisson processes and exponential distribution LO1

Discrete-Time Markov Chain LO2,L0O3

Continuous-Time Markov Chain L02,L03

Queuing Theory L0O4, LO5

Discrete -Time Markov Decision Processes LO4, LO5
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DERS BILGILERI

Kodu IE 335

Ismi Stokastik Modeller

Haftalik Saati 3 (3+0)

Kredi 3

AKTS 5

Seviye/Yil Lisans/3

Donem Gliz

Dersin Dili Ingilizce

Tip Zorunlu

On Sart IE 221

Icerik Ders, Endiistri Mithendisligi lisans égrencilerine yéneliktir. islenecek konular,

kesikli ve silirekli durumlarda Markov zincirlerini, Poisson siire¢lerini ve tstel
dagilimi ve kuyruk teorisini icerir. Ders, temel olasilik teorisi ve lineer cebir
bilgileri gerektirir. Ogrencilerden temel matematiksel gdsterimleri kullanmalari
ve anlamalari, belirli temel stokastik problemler icin uygun bir matematiksel
model secimini ve gerekli hesaplamalari yapmalari beklenir.
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Code IE 345

Name Financial and Managerial Accounting

Hour per week 3 (3+0)

Credit 3

ECTS 4

Level/Year Undergraduate/3

Semester Spring

Type Compulsory

Prerequisites -

Description Basic accounting knowledge is very crucial for the engineers which covers the
financial reporting process, accounting information system, and the use of
accounting data for decision making and control. Students will learn to
understand the financial statements of an organization, especially the Income
Statement and the Balance Sheet. Moreover, they will learn how to analyze and
explain the financial performance of a company and to make managerial
decisions using accounting information.

Objectives Analyzing financial reporting process, accounting information system and the
use of accounting data for decision making and control.

Examining the financial statements of an organization, especially the Income
Statement and the Balance Sheet.

Analyzing the financial performance of companies.

Making managerial decisions using accounting information are a crucial part
of the course.

Learning By the end of the course, the student will be able to

Outcomes LO1: Define the main elements of financial accounting information assets,
liabilities, equities, revenue, and expenses.

LO2: Prepare journal entries, post these entries to ledger, prepare adjustment

and closing entries.

LO3: Summarize financial statements.

LO4: Analyze financial statements to assess and compare liquidity, solvability,

and profitability of firms.

LO5: Calculate unit costs using job order costing and process cost systems.

LO6: Describe the cost behavior, and carry out cost-value-profit analysis
Requirements -

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 P02 P03 P04 P05 P06 P07 P08 P09  PO10  PO11  PO12
LO1 0 0 0 0 0 0 2 0 0 0 0 0
LO2 0 0 0 0 0 0 2 0 0 0 0 0
LO3 0 0 0 0 0 0 2 0 0 0 0 0
LO4 2 0 0 2 0 2 0 0 0 0 0 0
LO5 2 0 0 2 0 2 0 0 0 0 0 0
LO6 2 0 0 2 0 2 0 0 0 0 0 0
* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
COURSE CONTENT DETAILS
Topic Outcomes
Analyzing Transactions LO1
The Adjusting Process & Completing The Accounting Cycle LO2
Accounting for Merchandizing Businesses LO2
Inventories, Receivables LO3
Fixed Assets and Intangible Assets LO3, LO4
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Current Liabilities and Long-Term Liabilities LO3, LO4
Stock Transactions and Dividends & Investments LO5
Financial Statement Analysis LO5, LO6
Job Order Costing & Process Cost Systems LO5, LO6
Cost Behavior and Cost-Volume-Profit Analysis LO6
Budgeting, Cost Allocation and Activity-Based Costing LO6
DERS BILGILERI
Kodu IE 345
Ismi Finansal ve Yonetimsel Muhasebe
Haftalik Saati 3 (3+0)
Kredi 3
AKTS 4
Seviye/Yil Lisans/3
Donem Bahar
Dersin Dili Ingilizce
Tip Zorunlu
On Sart -
Icerik Isletmeler icin temel muhasebe bilgi ve becerileri anlayip incelemek

mithendisler icin o6nem arz etmektedir. Ders asagidaki konular
kapsamaktadir: Finansal raporlama stireci, muhasebe bilgi sistemi, muhasebe
verilerinin kullanimi derste islenen konulardir. Bir isletmenin finansal
tablolarini, 6zellikle Gelir Tablosunu ve Bilangosunu anlamak ve sirketlerin
finansal performansini analiz etmek ve muhasebe bilgilerini kullanarak
yonetimsel kararlar vermek, dersin énemli bir parcasidir.
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Code

IE 346

Name

Engineering Economics and Cost Analysis

Hour per week

3 (3+0)

Credit

3

ECTS

5

Level/Year

Undergraduate/3

Semester

Fall

Type

Compulsory

Prerequisites

Description

The fundamentals of engineering economy are very crucial for the engineers.
The contents include basic concepts such as Cost Estimation Techniques, Price
Changes and Exchange Rates, The Time Value of the Money, Project Evaluation
and Selection among Alternatives, Evaluation Projects with the Benefit-Cost
Ratio Method, Probabilistic Risk Analysis, Replacement Analysis, Breakeven
and Sensitivity Analysis.

Objectives

Appling the appropriate engineering economics analysis method(s) for
problem solving present worth, annual cost, rate-of-return, payback, break-
even, benefit-cost ratio.

Comparing the life cycle cost of multiple projects using the methods learned,
make a quantitative decision between alternate facilities and/or systems and
evaluate the cost effectiveness of individual engineering projects using the
methods learned and draw inferences for the investment decisions.

Appling all mathematical approach models covered in solving engineering
economics problems: mathematical formulas, interest factors from tables,
Excel functions and graphs.

Developing a cash flow for each alternative solution of a project, convert one
type of cash flow to another type of cash flow using compounding factors and
Excel Financial Functions.

Learning
Outcomes

By the end of the course, the student will be able to

LO1: Identify relevant economic and financial aspects of an engineering project
or problem.

LO2: Apply standard time-value equivalence formulas to convert monetary
cash flows that occur at different points in time into comparable quantities.
LO3: Compare multiple alternatives for an engineering project, loan, lease, or
investment with respect to appropriate financial measures.

LO4: Interpret taxes and depreciation for equivalent-value calculations and
understand their implications for the choice for the best alternative, the
optimal replacement schedule for machine and equipment, etc.

LO5: Apply the effect of uncertainty on financial decision making and the
analyze engineering economic situations involving uncertainties in such
aspects as product prices, input costs, investment returns, etc.

Requirements

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12
LO1 3 0 0 1 0 0 0 0 0 0 0 0
LO2 0 0 0 3 0 2 0 0 0 0 0 0
LO3 0 0 0 3 0 2 0 0 0 0 0 0
LO4 0 0 0 0 0 2 0 0 0 0 0 0
LO5 0 0 0 0 0 2 0 0 0 0 0 0

* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
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COURSE CONTENT DETAILS
Topic Outcomes
Cost Concepts and Design Economics LO1
The Time Value of the Money LO2
Evaluation a Single Project L02, LO3
Comparison and Selection among Alternatives LO4
Depreciation and Income Taxes LO2,L03
Price Changes and Exchange Rates LO5
Price Changes and Exchange Rates LO5
Replacement Analysis LO5
Evaluation Projects with the Benefit-Cost Ratio Method LO3, L04, LO5
Breakeven and Sensitivity Analysis LO1,LO2, LO5
Probabilistic Risk Analysis LO5

DERS BILGILERI
Kodu IE 346
Ismi Miihendislik Ekonomisi ve Maliyet Analizi
Haftalik Saati 3 (3+0)
Kredi 3
AKTS 5
Seviye/Yil Lisans/3
Dénem Giiz
Dersin Dili Ingilizce
Tip Zorunlu
On Sart -
Icerik Miihendislik ekonomisinin temel ilkeleri ve bilgileri mithendisler i¢in 6nem arz

etmektedir. Bu ilkeler ve teknikler fizibilite calismalarinda, tasarim sirasinda
karar vermede ve ekipman se¢imi ve degistirme analizlerinde kullanilabilir.
Ogrenciler farkli zaman noktalarinda gerceklesen nakit para akiglarim
birbiriyle kiyaslanabilir miktarlara doniistiirmek icin standart zaman-deger
denklik formiillerini uygulamayi 6grenir ve istenen getiri oranina karsin ortaya
¢ikacak riske gore basit varliklardan olusan en uygun portfdyii kurma

becerisini gelistirir.
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Code IE 348

Name Marketing Engineering

Hour per week 3 (3+0)

Credit 3

ECTS 5

Level/Year Undergraduate/3

Semester Fall or Spring

Type Elective

Prerequisites -

Description This course explores the development of international marketing programs
from the determination of objectives and methods of organization through the
execution of research, advertising, distribution, and production activities.
Students examine the international similarities and differences in marketing
functions as related to the cultural, economic, political, social, and physical
dimensions of the environment. Students will explore the changes in marketing
systems and the adoption of marketing philosophies and practices to fill
conditions in different countries. They will have knowledge about branding
and development.

Objectives Providing necessary background on marketing research, advertising,
distribution, and production activities.

Recognizing the international similarities and differences related to marketing
functions in their cultural, economic, political, social and physical dimensions.
Equipping the students with the capability of developing market segmentation
and market positioning strategies.

Performing marketing engineering projects on case studies.

Learning By the end of the course, the student will be able to

Outcomes LO1: Analyze the fundamental principles involved in marketing engineering.
LO2: Construct product, pricing, placement, and promotion strategies.

LO3: Demonstrate market segmentation and market positioning strategies.
LO4: Summarize the code of ethics and professional conduct.

LO5: Examine the interrelationships between market trends, innovation,
sustainability, and communication.

LO6: Create a team project to apply marketing engineering tools for a company,
report effectively and share the results (written and orally) with peers in a
professional manner.

Requirements -

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 P02 P03 P04 P05 P06 P07 P08 P09  PO10  PO11  PO12
LO1 2 1 0 4 2 0 0 0 1 0 0 2
LO2 0 0 0 0 0 0 0 1 0 3 0 0
LO3 3 2 5 1 0 0 0 0 0 0 1 0
LO4 0 0 0 0 4 0 1 1 0 0 0 0
LO5 2 2 0 0 0 0 0 0 0 5 4 4
LO6 3 3 3 4 5 5 5 5 5 5 3 3
* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
COURSE CONTENT DETAILS
Topic Outcomes
Introduction to Marketing LO1
Marketing mix LO1,L02
Strategic Marketing LO3
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Marketing Research Process LO1, LO3

Qualitative and Quantitative Research Methods LO1, L0O3

New Product Development and Product Lifecycle Strategies LO3

General Pricing Approaches L02, LO3

Advertising, sales promotion and public relations LO5

Personal Selling and Direct Marketing LO5

Marketing Channels LO3,L0O5

Channel Management Decisions LO3,L0O5

Customer Behavior LO5
DERS BILGILERI

Kodu IE 348

Ismi Pazarlama Miihendisligi

Haftalik Saati 3 (3+0)

Kredi 3

AKTS 5

Seviye/Yil Lisans/3

Donem Giiz ya da Bahar

Dersin Dili Ingilizce

Tip Secmeli

On Sart -

Icerik Ders, hedeflerin ve organizasyon metotlarinin belirlenmesinden arastirma,

reklamcilik, dagitim ve {retim faaliyetlerinin gerceklestirilmesine kadar
uluslararasi pazarlama programlarinin gelistirilmesi konularini ele almaktadir.
(")grenciler, kiilttrel, ekonomik, politik, sosyal ve fiziksel boyutlariyla pazarlama
fonksiyonlariyla ilgili uluslararasi benzerlikleri ve farkliliklar1 6greneceklerdir.
Ogrenciler ayrica, farkh iilkelerdeki kosullara gére pazarlama sistemleri ile
pazarlama felsefe ve uygulamalarindaki degisiklikleri inceleyeceklerdir. Marka

olusturma ve gelistirme hakkinda bilgi sahibi olacaktir.
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Code IE 351

Name Project Management

Hour per week 3 (3+0)

Credit 3

ECTS 5

Level/Year Undergraduate/3

Semester Fall /Spring

Type Elective

Prerequisites -

Description This course provides students an overview of project management, focusing on
project initiation and control. A discussion of the different types of projects, the
project life cycle as well as the intricacies of defining and monitoring project
resources, cost, scope and schedule through work breakdown structures, the
precedence diagramming method and earned value analysis among other tools
is included. Popular project management software will also be introduced.
Concepts are reinforced by case studies covering a wide variety of project types
and industries.

Objectives Understanding what a Project is, the project life cycle, stakeholders and roles,
challenges, and importance of project Management.

Applying the introduced tools and techniques in initiating and planning a
project such as estimating the project budget and cost, developing a project
plan, developing a project schedule, management of risks, preparing project
proposals

Applying different project management processes, tools, and techniques from
executing, monitoring and controlling, up to project closure

Demonstrating effective and integrative teamwork

Learning By the end of the course, the student will be able to

Outcomes LO1: Apply knowledge of Project Management techniques, approaches, and
skills required to balance and implement short and long-range plans for
managing projects to completion.

LO2: Have analytical and organizational skills required assessing complex
project management challenges, and to develop and execute workable action
plans.

LO3: Use of project management software tools

LO4: Work in a project team to manage a project and share the results of the
project (written and orally) with peers in a meaningful and professional
manner

Requirements -

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 P02 P03 P04 P05 P06 P07 P08 P09  PO10  PO11  PO12
LO1 4 5 3 4 2 0 0 0 0 5 3 0
LO2 3 3 3 4 2 0 0 0 3 5 0 0
LO3 2 3 4 5 4 0 0 0 0 5 0 0
LO4 2 2 5 4 5 5 5 3 0 4 0 3
* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
COURSE CONTENT DETAILS
Topic Outcomes
Introduction to PM and Syllabus Review LO1
Project Life Cycles and the PM Framework; Ethics in PM LO1
Initiating; Stakeholder Management LO1, LO2
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Planning: Communication Management LO1,L02
Planning: Scope Management, WBS, Time Management LO1,L02
Scope and Time, Demonstration of PM LO1,L0O2
Planning: Quality and Risk Management L03,L0O4
Planning: Cost Management L0O3, LO4
Planning: HR and Procurement Management L03,L04
Procurement Management LO3, LO4
DERS BILGILERI
Kodu IE 351
Ismi Proje Yonetimi
Haftalik Saati 3 (3+0)
Kredi 3
AKTS 5
Seviye/Yil Lisans/3
Donem Giliz /Bahar
Dersin Dili Ingilizce
Tip Secmeli
On Sart -
Icerik Bu ders 6grencilere bir projenin baslatilmasi ve siire¢ boyunca kontrol

edilmesine odaklanan proje yonetimi hakkinda genel bir bakis a¢is1 kazandirir.
Farkli tiirlerdeki projeler ve bu projelerin stiregleri ile ilgili tartisma ile birlikte
proje kaynaklarinin, maliyetinin, hedefinin ve programinin is kirtlim yapis;,
onctil diyagram metodu, kazanilmis deger analizi gibi araclarla tanimlanmasini
ve takip edilmesini derse dahil edilmistir. Popliler proje yonetim yazilimlari
ayrica tanitilir. Konseptler ¢esitli proje tiplerini ve endiistrilerini igeren vaka

analizleri ile desteklenmektedir.
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Code IE 353

Name Strategic Management

Hour per week 3 (3+0)

Credit 3

ECTS 5

Level/Year Undergraduate/3

Semester Fall / Spring

Type Elective

Prerequisites -

Description This course provides students a broad introduction to Strategic Management
and provide them with the intellectual tools required to manage business and
nonbusiness organizations. This course presents the key ideas, principles and
instruments, strategy and competitive analysis. The course focuses on the data,
analysis, procedures, and skills used by managers to position their
organizations and set up strategy in order to influence the performance,
success and survival of business and nonbusiness.

Objectives Introducing the concepts of strategic management and understand its nature
in competitive and institutional landscape.

Building a framework of analysis which will allow students to diagnostic
central issues and problem in complex cases.

Building up a superior understanding of the present and future conditions in
which organization must function.

Developing analytical and decision-making skills for dealing with complex
issues in an ethical manner.

Learning By the end of the course, the student will be able to

Outcomes LO1: Describe major theories, background work, concepts, and research output
in the field of strategic management.

LO2: Demonstrate a skill of strategical thinking about an organization, its
business position, how it can increase sustainable competitive advantage and
develop plans to ensure long term viability.

LO3: Conduct a situational analysis that demonstrates an understanding of an
organization, present and conceivable future.

LO4: Present operational data and strategic information and own perspectives
and choices

Requirements -

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 P02 P03 PO4 P05 P06 P07 P08 P09  PO10  PO11 _ PO12
LO1 5 2 3 2 2 0 0 0 0 5 0 0
LO2 4 4 5 3 3 0 0 0 0 5 0 0
LO3 2 5 4 4 5 0 0 0 0 5 0 0
LO4 2 3 4 4 5 0 5 3 0 4 0 0
* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
COURSE CONTENT DETAILS
Topic Outcomes
Introduction to Strategic Management LO1
The Basis of Strategy: Structure LO1
The levels and formulation of Strategy LO1,L02
Schools of Strategy LO1,L02
Strategy and the performance of organizations LO1, LO2
Strategy as a Process LO1,L0O2
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Stakeholder Theory LO1,L02
Term Project Progress Presentation L01, LO2, LO4
External Analysis LO1,L03, LO4
Internal Analysis LO1, L0O3, LO4
Generic Strategy LO1,LO2
DERS BILGILERI
Kodu IE 353
Ismi Stratejik Yénetim
Haftalik Saati 3 (3+0)
Kredi 3
AKTS 5
Seviye/Yil Lisans/3
DOonem Gliz/Bahar
Dersin Dili Ingilizce
Tip Secmeli
On Sart -
Icerik Bu ders 6grenciler igin stratejik yénetime kapsaml bir giris niteligindedir ve

onlara ticari ve ticari olmayan kuruluslarin yoénetiminde gerekli olan
entelektiiel araglar1 tamitir. Bu ders anahtar fikirleri, prensipleri, araglari,
stratejik ve rakipsel analizleri tanitir. Ders veriye, analize, prosediirlere ve
yoneticilerin kuruluslarini konumlandirma, basarilarini ve performanslarini
etkileme ve ticari ve ticari olmayan kuruluslarin hayatta kalma stratejilerini
olusturmak i¢in kullanilan yeteneklere odaklanir.
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Code IE 358

Name Ergonomics

Hour per week 3 (3+0)

Credit 3

ECTS 5

Level/Year Undergraduate/3

Semester Fall / Spring

Type Elective

Prerequisites -

Description This course introduces ergonomics affording students the necessary
knowledge essential for the psychological and anthropometrical development
leading to good design such as workload ergonomics, system ergonomics,
information ergonomics, product ergonomics and design. Emphasis is placed
on health and safety in the workplace. The course also involves application of
theory in the form of minor projects. A design project is required, students
study make observations of products and workplace design to collect facts for
analysis and assessment.

Objectives Providing necessary knowledge about systems of the human body and its
relationship with the tasks and work environment
Outlining principles of psychological and anthropometrical development
leading to good task and workplace design.

Recognizing potential hazards that are likely to cause occupational illnesses or
injuries.

Equipping the students with the capability of designing tasks, workstations,
and work environments ergonomically

Learning By the end of the course, the student will be able to

Outcomes LO1: Accurately evaluate hazards which are likely to cause occupational
illnesses or injuries.

LO2: Explain the psychology of human behavior as it relates to workplace
safety.

LO3: Propose appropriate controls for health and safety in the work
environment.

LO4: Design/redesign tasks and workstations to fit employees.

LO5: Apply the knowledge, skills, and abilities obtained in the course into an
industrial based problem.

LO6: Report the application results effectively and share the results (written
and orally) with peers in a professional manner.

Requirements -

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 P02 PO3 P04 PO5 PO6 PO7 POS8 P09 PO10 PO11  PO12
LO1 4 0 0 0 0 0 0 0 02 0 0 2
L0O2 0 0 0 0 0 0 0 0 0 0 0 2
LO3 4 2 0 3 3 0 2 0 0 2 5 2
LO4 3 0 3 0 0 2 0 1 0 0 0 2
LO5 3 3 3 3 2 3 0 0 0 3 3 3
LO6 3 3 0 0 0 3 5 4 1 0 0 1
* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
COURSE CONTENT DETAILS
Topic Outcomes
Foundational Ergonomics LO1
Systems of the Body LO1, L0O2
Muscular Work and Nervous Control of Movements LO1
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Anthropometry LO1

Design of Workplaces and Hand Tools LO3

Workstation design

Work-Related Musculoskeletal Disorders LO3

Impact on Industry

Heavy Work & Evaluating Physical Workloads and LO2,L0O3

Lifting

NIOSH Lifting Guidelines LO3

Workplace Stress and Fatigue LO1

Information Ergonomics, Controls, and Displays LO2, LO4

Design of Cognitive Work LO2, LO4

Usability L0O2, LO4

How to Implement an Ergonomics Program LO5
DERS BILGILERI

Kodu IE 358

[smi Ergonomi

Haftalik Saati 3 (3+0)

Kredi 3

AKTS 5

Seviye/Yil Lisans/3

Donem Giiz ya da Bahar

Dersin Dili Ingilizce

Tip Secmeli

On Sart -

icerik Bu ders, 6grencilere islerin psikolojik ve antropometrik tasarimi i¢in gerekli is

yukl ergonomisi, sistem ergonomisi, bilgi ergonomisi, triin ergonomisi ve
tasarimi gibi iyi is ortami tasarimini destekleyen isbilimi disiplinini ergonomiyi
tanitmaktadir. is yerinde saghk ve giivenli§in énemi vurgulanir. Ders ayrica
teorideki bilgi birikiminin projeler seklinde uygulanmasini da igerir. Ogrencilerin
bir tasarim projesi yapmasi istenmektedir. Projede 6grenciler triinler ve isyeri
tasarimi hakkinda gozlemler yaparlar, analiz ve degerlendirme icin veri
toplayarak ergonomik isyeri tasarimi yaparlar.
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Code IE 374

Name Supply Chain Management

Hour per week 3 (3+0)

Credit 3

ECTS 5

Level/Year Undergraduate/3

Semester Fall / Spring

Type Elective

Prerequisites -

Description This course introduces concepts and terminology of logistics and supply chain
management, examination of components of logistics and supply chain
systems, analysis of interactions and trade-offs among these components,
logistics network configuration, risk pooling and multi-echelon inventory
systems, value of information in supply chains, coordination of the supply
chain using contracts and other mechanisms, distribution strategies for the
supply chain and product design for supply chain efficiency.

Objectives Teaching the components of supply chain and their interactions.

Practicing analytical problem-solving techniques to develop solutions for

supply chain management and design problems.

Developing an understanding of information technology and electronic

commerce in supply chain management.

Developing the ability to design logistics systems and develop integrated

supply chain strategy.

By the end of the course, the student will be able to

LO1: Explain the components of supply chain and their interactions.

LO2: Design logistics systems and develop integrated supply chain strategy.

LO3: Explain how to mitigate uncertainty and improve planning in supply chain

management.

LO4: Use information technology and electronic commerce in supply chain

management.

LO5: Explain how to design products for supply chain efficiency.

LO6: Design a team project to solve a real-world supply chain management

problem and share the results of a real-world problem related team project

(written and orally) with peers in a meaningful and professional manner.
Requirements -

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 P02 P03 PO4 P05 P06 P07 P08 P09  PO10  PO11 _ PO12
LO1 1 0 0 0 0 0 0 0 0 0 0 0
LO2 1 1 1 0 0 0 0 0 0 0 0 0
LO3 1 0 0 0 0 0 0 0 0 1 0 0
LO4 1 0 0 1 0 0 0 0 0 0 0 0
LO5 1 0 1 0 0 0 0 0 0 0 0 0
LO6 3 3 3 3 3 3 3 2 2 3 1 1
* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
COURSE CONTENT DETAILS
Topic Outcomes
Introduction to the concepts and terminology of logistics and supply chain ~ LO1
management.
Examination of components of logistics and supply chain systems. LO1
Analysis of interactions and trade-offs among these components. LO1
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Logistics network configuration LO2
Risk pooling and multi-echelon inventory systems. LO3
Value of information in supply chains. LO4
Coordination of the supply chain using contracts and other mechanisms LO2, LO6
Distribution strategies for the supply chain and product design for supply LO2, LO5, LO6
chain efficiency
DERS BILGILERI
Kodu IE 374
Ismi Tedarik Zinciri Yénetimi
Haftalik Saati 3 (3+0)
Kredi 3
AKTS 5
Seviye/Yil Lisans/3
DOonem Gliz/ Bahar
Dersin Dili Ingilizce
Tip Secmeli
On Sart -
Icerik Bu ders, lojistik ve tedarik zinciri yonetiminin kavram ve terminolojisine giris,

lojistik ve tedarik zinciri sistemlerinin bilesenlerinin incelenmesi, bu bilesenler
arasindaki etkilesimlerin ve ddesimlerin analizi, lojistik ag konfiglirasyonu, risk
havuzu ve ¢ok asamali envanter sistemleri, tedarik zincirinde bilginin degeri,
tedarik zincirinin sézlesmeler ve diger mekanizmalarla koordine edilmesi,
tedarik zinciri dagitim stratejileri ve tedarik zinciri verimliligi icin tiriin tasarimi

konularini igerir.
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Code IE 375

Name Production and Service Systems Management I

Hour per week 4 (4+0)

Credit 4

ECTS 6

Level/Year Undergraduate/3

Semester Fall

Type Compulsory

Prerequisites IE 211

Description This course will focus on the design of production and service systems using
mathematical, computational, and other modern analytical techniques. In
particular, this course will cover forecasting, sales and operations planning,
deterministic and stochastic inventory and lot-sizing models and supply chain
management.

Objectives Providing the students with the analytical skills and managerial insights
necessary to critically analyze a firm's operations decisions and practices.
Integrating material learned in other advanced IE and OR courses to improve
the student's understanding of the application of these advanced methods in
increasing the performance of production and service systems.
Strengthening the student's management skills by applying the technical and
theoretical IE and OR material provide throughout the curriculum to both
production and service delivery systems.
By the end of the course, the student will be able to
LO1: Outline the whole picture about operations management in a system.
LO2: Illustrate the methods for forecasting demand in the context of operations
planning.
LO3: Explain the process by which companies go from technical forecasts to
aggregate level sales and operations plans.
LO4: Use the methods for controlling individual item inventories when product
demand is certain and uncertain.
LO5: Explain the systemic issues in supply chain management.
LO6: Design a team project to solve a real-world problem and share the results
of a real-world problem related team project (written and orally) with peers in
a meaningful and professional manner.

Requirements -

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 P02 PO3 P04 PO5 P06 P07 PO8 P09 PO10  PO11  PO12
LO1 0 0 2 0 0 0 0 0 0 0 0 0
LO2 4 4 2 2 0 0 0 0 0 0 0 0
LO3 4 4 2 2 0 0 0 0 0 0 0 0
LO4 4 4 2 2 0 0 0 0 0 0 0 0
LO5 4 4 2 2 0 0 4 0 0 0 0 0
LO6 5 3 3 3 0 2 5 0 0 0 3 0
* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
COURSE CONTENT DETAILS
Topic Outcomes
Forecasting LO1, LO2
Sales and Operations Management L02,L03, LO4
Inventory Control Subject to Known Demand L04, LO5, LO6
Inventory Control Subject to Uncertain Demand L04, LO5, LO6
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DERS BILGILERI

Kodu IE 375

Ismi Uretim ve Hizmet Sistemleri Yénetimi-I

Haftalik Saati 4 (4+0)

Kredi 4

AKTS 6

Seviye/Yil Lisans/3

Donem Gliz

Dersin Dili Ingilizce

Tip Zorunlu

On Sart IE 211

Icerik Bu ders matematiksel, sayisal ve diger modern analitik teknikleri kullanarak

uretim ve hizmet sistemlerinin tasarimina odaklanacaktir. Bu ders ozellikle,
tahmin, satis ve operasyon planlamasi, deterministik ve stokastik envanter ve
parti boyutlandirma modelleri ve tedarik zinciri yénetimini kapsayacaktir.
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Code IE 376

Name Production and Service Systems Management II

Hour per week 4 (4+0)

Credit 4

ECTS 6

Level/Year Undergraduate/3

Semester Spring

Type Compulsory

Prerequisites IE 375

Description This course will focus on the role of computers and data bases in production
and service systems. In particular, this course will cover fundamental concepts
in developing integrated production management systems including ERP, MPS,
MRP, JIT and operations scheduling with emphasis on inventory, lead time,
work-order management. Lastly, designing and locating new facilities is also
emphasized in this course.

Objectives Providing the students to gain an understanding of the role of information
technologies and automated systems in production and service systems.
Identifying the automation of traditional manufacturing and industrial
practices, using modern smart technology, industrial revolutions, and Industry
4.0.
Integrating material learned in other advanced IE and OR courses to improve
the student's understanding of the application of these advanced methods in
increasing the performance of production and service systems.
Strengthening the student's management skills by applying the technical and
theoretical IE and OR material provide throughout the curriculum to both
production and service delivery systems.
By the end of the course, the student will be able to
LO1: Explain the role of computers and data bases in production and service
systems, describe production planning with emphasis on MPS.
LO2: Discuss push and pull production control systems: MRP and JIT
LO3: Use an ERP software.
LO4: Use the key methods and results for sequence scheduling in a job shop
environment.
LOS5: Interpret the major issues faced by a firm when designing and locating
new facilities and use the quantitative techniques for assisting with the
decision- making process.
LO6: Design a team project to solve a real-world problem and share the results
of areal-world problem related team project (written and orally) with peers in
a meaningful and professional manner.

Requirements -

CONTRIBUTION TO PROGRAMME OUTCOMES*
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* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
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COURSE CONTENT DETAILS

Topic Outcomes

Introduction and Overview of Industry 4.0 LO1

ERP Enterprise Resource Planning LO1,LO2, LO6

MPS Master Production Scheduling LO2,L0O3

Push Control Systems: MRP LO3,L04, LO6

Application of ERP Systems with SAP LO3

Operations Scheduling LO4

Facilities Layout and Location LO5, LO6
DERS BILGILERI

Kodu IE 376

Ismi Uretim ve Hizmet Sistemleri Yonetimi I

Haftalik Saati 4 (4+0)

Kredi 4

AKTS 6

Seviye/Yil Lisans/4

Donem Bahar

Dersin Dili Ingilizce

Tip Zorunlu

On Sart IE 375

Icerik Bu ders, iiretim ve hizmet sistemlerinde bilgisayarlarin ve veri tabanlarinin

roliine odaklanacaktir. Ozellikle, bu ders ERP, MPS, MRP, JIT, operasyon
cizelgeleme dahil olmak i{izere entegre iiretim yonetim sistemlerinin
gelistirilmesindeki temel kavramlari, envanter, teslim siiresi, is emri yonetimi
iizerinde durarak kapsayacaktir. Son olarak, yeni tesislerin tasarlanmasi ve
yerlestirilmesi de bu derste vurgulanmaktadir.
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Code IE 380

Name Quality Control and Assurance

Hour per week 3(3+0)

Credit 3

ECTS 4

Level/Year Undergraduate/3

Semester Spring

Type Compulsory

Prerequisites IE 222

Description Provides students the opportunity to apply their theoretical background in
optimization and statistics to quality management/improvement applications.
Statistical process control, design of experiments, and acceptance sampling
methodology are the three pillars of the course. To improve product and
service quality, the course heavily focuses on those methods as well as process
optimization.

Objectives Analyzing production/service processes for quality improvement
Using statistical tools for statistical quality control and assurance
Making designed experiments to optimize production/service processes

Learning By the end of the course, the student will be able to

Outcomes LO1.Explain the philosophy and basic concepts of quality control/
improvement.
LO2. Design statistical control charts for variables and attributes of processes
LO3. Analyze process capability and measurement system capability.
LO4. Make designed experiments to identify significant factors processes and
to optimize those factors.
LO5. Evaluate various acceptance-sampling techniques

Requirements -

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10  PO11  PO12
Lo1 1 0 0 0 2 0 2 0 0 0 0 0
Lo2 3 0 0 0 4 2 4 0 2 0 0 0
LO3 3 0 0 0 4 2 4 0 3 0 0 0
LO4 2 0 0 0 5 2 4 0 5 0 3 0
LO5 2 0 0 0 4 2 5 0 5 0 3 0
LO6 2 0 0 0 1 1 2 0 0 0 3 0
* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
COURSE CONTENT DETAILS

Topic Outcomes

Quality improvement in the modern business environment LO1

The DMAIC process LO1

Methods and philosophy of Statistical Process Control L02

Control charts for variables LO2

Control charts for attributes LO2

Cumulative sum (CUSUM) and exponentially weighted moving average  LO2

(EWMA) control charts

Process and measurement system capability LO3

Factorial and fractional factorial experiments for process design and LO4

improvement
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Process optimization with designed experiment LO4
Lot-by-lot acceptance sampling for attributes LO5
Other acceptance-sampling techniques LO5
DERS BILGILERI
Kodu IE 380
Ismi Kalite Kontrol ve Giivenligi
Haftalik Saati 3(3+0)
Kredi 3
AKTS 4
Seviye/Yil Lisans/3
Doénem Bahar
Dersin Dili Ingilizce
Tip Zorunlu
On Sart IE 222
Icerik Ogrencilerin, optimizasyon ve istatistik alanindaki teorik altyapilarimi Kalite

y6netimi/iyilestirme uygulamalarina aktarmalar1 saglanir. statistiksel siire¢
kontroll, deney tasarimi ve muayene kabul metodolojisi dersin {i¢ temel
diregidir. Uriin ve hizmet kalitesini artirmak i¢in bu {i¢ ana metodolojinin yanisira
slire¢c optimizasyonuna da derste agirlik verilir.
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Code IE 391

Name Industry Applications I

Hour per week 3 (3+0)

Credit 3

ECTS 5

Level/Year Undergraduate/3

Semester Fall / Spring

Type Elective

Prerequisites -

Description This is the first course of a series of four courses designed to improve
university-industry collaboration and to enable the students to gain experience
in solving real problems of organizations. The students are expected to conduct
research to solve a real-world problem in groups under the supervision of the
instructor and in collaboration with the experts from the industry. In this
context, the students’ survey papers related to the problem, visit the
organization to analyze the problem and collect data, construct conceptual and
analytical models to solve the problem, develop solution methodologies for the
proposed models, and apply the models to the problem.

Objectives Developing university-industry cooperation
Enabling students to gain experience in solving real world problems of
organizations

Learning By the end of the course, the student will be able to

Outcomes LO1: Define problems of organizations and provide IE solutions.
LO2: Gain experience on application of theoretical industrial engineering tools
LO3: Contributes to University-Industry cooperation.
LO4: Gain experience in developing and concluding of an industry project.
LO5: Develop the analytical thinking

Requirements -

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 P02 P03 P04 PO5 PO6 PO7 P08 P09 PO10 PO11 P0O12
LO1 4 4 0 4 1 0 0 0 0 0 0 0
LO2 4 4 0 2 1 0 0 0 0 4 0 0
LO3 4 4 2 2 1 0 0 0 0 4 0 0
LO4 1 1 5 1 1 0 0 0 0 0 0 0
LOS 3 3 3 3 0 0 0 0 0 0 0 0
* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
COURSE CONTENT DETAILS
Topic Outcomes
Introduction LO1
Overview of IE tools LO1
Settling Project groups and subjects LO2
Definition of problems and solution methodology LO2
Project progress evaluation | L0O3, LO4, LO5
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DERS BILGILERI

Kodu IE 391

Ismi Endiistri Uygulamalar I

Haftalik Saati 3 (3+0)

Kredi 3

AKTS 5

Seviye/Yil Lisans/3

Donem Giiz, Bahar

Dersin Dili Ingilizce

Tip Se¢cmeli

On Sart -

icerik Bu ders, iniversite-sanayi is birligini gelistirmek ve 06grencilerin

organizasyonlarin gercek problemlerini ¢6zmede deneyim kazanmasini
saglamak lizere tasarlanmis dort dersin birincisidir. Ogrenciler, bir 6gretim
liyesinin gézetiminde ve endiistriden uzmanlarla is birligi icinde, bir gercek
diinya problemini ¢6zmek icin arastirma yapacaktir. Bu kapsamda 6grenciler,
probleme iliskin literatiir taramasi yapacak, problemi analiz etmek ve veri
toplamak i¢in organizasyonu ziyaret edecek, problemi ¢6zmek icin kavramsal ve
analitik modeller olusturacak, onerilen modeller icin ¢6ziim metodolojileri
gelistirecek ve modelleri problemin ¢éziimii icin uygulayacaktir.
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Code IE 392

Name Industry Applications II

Hour per week 3 (3+0)

Credit 3

ECTS 5

Level/Year Undergraduate/3

Semester Fall / Spring

Type Elective

Prerequisites -

Description This is the first course of a series of four courses designed to improve
university-industry collaboration and to enable the students to gain experience
in solving real problems of organizations. The students are expected to conduct
research to solve a real-world problem in groups under the supervision of the
instructor and in collaboration with the experts from the industry. In this
context, the students’ survey papers related to the problem, visit the
organization to analyze the problem and collect data, construct conceptual and
analytical models to solve the problem, develop solution methodologies for the
proposed models, and apply the models to the problem.

Objectives Developing university-industry cooperation
Enabling students to gain experience in solving real world problems of
organizations

Learning By the end of the course, the student will be able to

Outcomes LO1: Define problems of organizations and provide IE solutions.
LO2: Gain experience on application of theoretical industrial engineering tools
LO3: Contributes to University-Industry cooperation.
LO4: Gain experience in developing and concluding of an industry project.
LO5: Develop the analytical thinking

Requirements -

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 P02 P03 P04 PO5 PO6 PO7 P08 P09 PO10 PO11 P0O12
LO1 4 4 0 4 1 0 0 0 0 0 0 0
LO2 4 4 0 2 1 0 0 0 0 4 0 0
LO3 4 4 2 2 1 0 0 0 0 4 0 0
LO4 1 1 5 1 1 0 0 0 0 0 0 0
LOS 3 3 3 3 0 0 0 0 0 0 0 0
* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
COURSE CONTENT DETAILS
Topic Outcomes
Introduction LO1
Overview of IE tools LO1
Settling Project groups and subjects LO2
Definition of problems and solution methodology LO2
Project progress evaluation L0O3, LO4, LO5
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DERS BILGILERI

Kodu IE 392

Ismi Endiistri Uygulamalar II

Haftalik Saati 3 (3+0)

Kredi 3

AKTS 5

Seviye/Yil Lisans/3

Donem Giiz, Bahar

Dersin Dili Ingilizce

Tip Se¢cmeli

On Sart -

icerik Bu ders, liniversite-sanayi is birligini gelistirmek ve 06grencilerin

organizasyonlarin gercek problemlerini ¢6zmede deneyim kazanmasini
saglamak lizere tasarlanmis dort dersin birincisidir. Ogrenciler, bir 6gretim
liyesinin gézetiminde ve endiistriden uzmanlarla is birligi icinde, bir gercek
diinya problemini ¢6zmek icin arastirma yapacaktir. Bu kapsamda 6grenciler,
probleme iliskin literatiir taramasi yapacak, problemi analiz etmek ve veri
toplamak i¢in organizasyonu ziyaret edecek, problemi ¢6zmek icin kavramsal ve
analitik modeller olusturacak, onerilen modeller icin ¢6ziim metodolojileri
gelistirecek ve modelleri problemin ¢éziimii icin uygulayacaktir.
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Code IE 395

Name Decision and Risk Analysis

Hour per week 3(3+0)

Credit 3

ECTS 5

Level/Year Undergraduate/3

Semester Spring

Type Compulsory

Prerequisites IE 212, 1E 221

Description Provides students with fundamental knowledge and skills for decision and risk
analysis. The course is divided into three parts: introduction to decision
analysis, multi-criteria decision analysis, and multi-objective optimization. The
structured rational decision-making process is emphasized in the first part. In
the second part, multi-attribute utility theory, analytic hierarchy process, and
decision tree are introduced. In the third part, multi-objective optimization and
goal programming are discussed.

Objectives Explaining how people make decisions and decision-making traps.
Applying multi-criteria decision analysis tools such as multi-attribute utility
theory and analytic hierarchy process.
Using multi-objective optimization and goal programming as a decision and
risk analysis tool.

Learning By the end of the course, the student will be able to

Outcomes LO1. Discuss the decision-making traps.
LO2. Apply multi-attribute utility theory and analytic hierarchy process for
decision analysis and risk analysis and management.
LO3. Construct decision trees under certainty/uncertainty for single/multiple
objectives
LO4. Make multi-objective optimization and goal programming for decision-
making problems in continuous/discrete space.
L05. Apply risk analysis and management tools for decision making processes

Requirements -

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 0 P03 P04 P05 P06 P07 P08 P09  PO10  PO11 _ PO12
LO1 3 3 2 0 0 2 0 0 2 5 0 0
LO2 4 3 2 4 3 2 4 0 2 5 0 0
LO3 4 3 0 3 3 5 4 0 0 0 3 0
LO4 4 3 0 3 3 5 5 0 0 0 3 0
LO5 4 3 0 4 3 5 5 0 0 0 3 0
* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
COURSE CONTENT DETAILS
Topic Outcomes
Introduction, Decision Traps LO1
Decision Traps LO1
Structure Decisions with Multiple Objectives L02, LO3, LO4
Multi-Attribute Utility Theory LO2
Analytic Hierarchy Process LO2
Value-Added Risk Management Framework and Strategies LO5
Decisions with Uncertainty: Decision Trees LO3
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Structured Risk Management and Value of Information; Risk Attitude LO5

Multi-Objective Optimization and Goal Programming LO4
DERS BILGILERI

Kodu IE 395

[smi Karar ve Risk Analizi

Haftalik Saati 3(3+0)

Kredi 3

AKTS 5

Seviye/Yil Lisans/3

DOonem Bahar

Dersin Dili Ingilizce

Tip Zorunlu

On Sart IE 212, IE 221

icerik

Ogrencilere karar ve risk analizi icin temel bilgi ve beceriler saglar. Ders ii¢
boliime ayrilmistir: karar analizine giris, ¢ok kriterli karar analizi ve ¢ok amagh
optimizasyon. Birinci bélimde yapilandirilmis rasyonel karar verme siireci
lizerinde durulmustur. Ikinci béliimde, ¢ok ozellikli fayda teorisi, analitik
hiyerarsi siireci ve karar agac tanitilmaktadir. Ugiincii bliimde, ¢ok amach
optimizasyon ve hedef programlama tartisimistir.
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Code IE 397

Name Summer Training III

Hour per week 2 (0+2)

Credit 1

ECTS 5

Level/Year Undergraduate /4

Semester Spring

Type Compulsory

Prerequisites A student who wants to enroll for the course must have studied at least five
semesters in the Industrial Engineering (IE) undergraduate program, besides
workplace of the internship must be approved by the IE department.

Description This is the last of three courses designed for internship programs that
industrial engineering students are to attend during their education. The
students who have attended a summer internship program for the third time
register for the course. During the internship program, the students will have
first-hand experience to learn the business environment, relationships in the
business environment, the business culture, and business processes. The
students are assessed considering internship report, presentations, and the
internship program coordinator’s evaluation during the semester. The
students get their ECTS credits for the course in the fourth year. To enroll in
the course and get ECTS credits, a student must complete at least 8-week (40-
workday) program. For detailed procedures, refer to the IE department’s web
page.

Objectives Learning the business environment, relationships in the business
environment, the business culture, and business processes.
Appling theoretical knowledge acquired from lectures to real-life problems.
Being ready for business life after graduation.
Increasing job opportunities in IE related business sectors.

Learning By the end of the course, the student will be able to

Outcomes LO1: Apply theoretical knowledge acquired from lectures to real-life problems.
LO2: Demonstrate an improvement in personal and professional skills.
LO3: Observe and report real-life systems from and IE point of view.
LO4: Detect a problem or a possible improvement in real-life processes.
LOS5: Design a project to solve a real-world problem and share the results of a
real-world problem related project (written and orally) with peers in a
meaningful and professional manner.

Requirements -

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 0 P03 P04 P05 P06 P07 P08 P09  PO10  PO11  PO12
LO1 2 2 2 2 2 5 4 3 1 2 0 0
LO2 0 0 0 0 0 5 5 3 3 5 4 3
LO3 5 5 5 5 5 5 4 4 1 2 0 0
LO4 2 2 5 5 5 5 4 4 1 2 0 0
LO5 2 2 2 5 5 5 4 4 1 2 0 0
* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
COURSE CONTENT DETAILS
Topic Outcomes
Training, Internship Project/Research LO1,L02, L0O3
Workplace experience L0O4, LO5
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DERS BILGILERI

Kodu IE 397

Ismi Yaz Staji I1I

Haftalik Saati 2 (0+2)

Kredi 1

AKTS 5

Seviye/Yil Lisans/4

Donem Bahar

Dersin Dili Ingilizce

Tip Zorunlu

On Sart Derse kayit yaptirmak isteyen o6grencinin Endistri Miuhendisligi lisans
programinda en az bes yariyll okumus olmasi ve staj yapacagl isyerinin boliim
tarafindan onaylanmis olmasi gerekir.

Icerik Endistri mihendisligi 6grencilerinin egitimleri boyunca alacaklar1 staj

programlar icin tasarlanmis ii¢ dersten sonuncusudur. Uciincii kez yaz staji
programina katilan 6grenciler derse kayit olurlar. Staj programi siiresince
ogrenciler is ortaminy, is ortamindaki iliskileri, is kiiltiiriinii ve is stireglerini ilk
elden 6grenme deneyimine sahip olacaklardir. Ogrenciler, staj raporlar,
sunumlar ve staj programi koordinatoriiniin donem icindeki degerlendirmesi
dikkate alinarak degerlendirilir. Ogrenciler ders i¢in AKTS kredilerini dérdiinci
yilda alirlar. Derse kayit olabilmek ve AKTS kredisi alabilmek i¢in 6grencinin en
az 8 haftalik (40 is gini) bir programi tamamlamas1 gerekir. Ayrintil
prosediirler i¢in Endiistri Mithendisligi boliimiiniin web sayfasini ziyaret ediniz.
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Code IE 402

Name Discrete Mathematics

Hour per week 3 (3+0)

Credit 3

ECTS 5

Level/Year Undergraduate/4

Semester Fall / Spring

Type Elective

Prerequisites -

Description This course introduces students to ideas and techniques from discrete
mathematics that are widely used in science and engineering. The goal is to
teach the students techniques in how to think logically and mathematically and
apply these techniques in solving problems. To achieve this goal, students will
learn logic and proof, sets, functions, as well as algorithms and mathematical
reasoning. Key topics involving relations, counting, and graphs are covered in
this course.

Objectives Providing an understanding on how to construct mathematical arguments
clearly, precisely, and unambiguously.

Providing proficiency in analyzing an argument's form to determine whether

the truth of the conclusion follows necessarily from the truth of the premises.

Providing experience in applying abstract concepts to concrete problems

By the end of the course, the student will be able to

LO1: Explain basic concepts such as sets, functions, and prime numbers.

LO2: Apply induction to develop recursive algorithms and make proofs.

LO3: Apply different counting principles in problem solving.

LO4: Explain relations and partial ordering.

LOS5: Explain basic graph theory concepts such as isomorphism, connectivity.

LO6: Apply abstract concepts from graph theory to solve concrete problems.
Requirements -

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 P02 P03 P04 P05 P06 P07 P08 P09  PO10  PO11  PO12
LO1 3 1 0 0 0 0 0 0 0 0 0 0
LO2 3 2 0 2 0 0 0 0 0 0 0 1
LO3 3 2 0 2 0 0 0 0 0 0 0 1
LO4 3 1 0 0 0 0 0 0 0 0 0 0
LO5 3 1 0 0 0 0 0 0 0 0 0 0
LO6 3 2 0 2 0 0 0 0 0 0 0 1
* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
COURSE CONTENT DETAILS

Topic Outcomes

Sets, functions, cardinality of sets LO1

Modular arithmetic, primes and greatest common divisor LO1

Congruences and their applications LO1

Induction and well-ordering LO2

Counting and the pigeonhole principle LO3

Counting: permutations and combinations LO3

Counting: generalized permutations and combinations LO3

Advanced counting techniques: recurrence relations LO3

Advanced counting techniques: generating functions LO3

Advanced counting techniques: inclusion/exclusion LO3
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Relations: general theory LO4
Relations: equivalence relations and partial orders LO4
Graphs: terminology, graph isomorphisms, connectivity LO5
Graphs: Euler and Hamilton paths, planar graphs, graph coloring LO5, LO6
DERS BILGILERI
Kodu IE 402
Ismi Ayrik Matematik
Haftalik Saati 3 (3+0)
Kredi 3
AKTS 5
Seviye/Yil Lisans/4
Donem Giz, Bahar
Dersin Dili Ingilizce
Tip Secmeli
On Sart -
Icerik Bu ders ogrencilere bilim ve miihendislikte yaygin olarak kullanilan ayrik

matematik fikir ve tekniklerini tanitir. Amag, 06grencilere mantiksal ve
matematiksel diisiinme tekniklerini 6gretmek ve bu teknikleri problem ¢ézmede
uygulamaktir. Bu amaca ulasmak icin 6grenciler mantik ve ispat, kiimeler,
fonksiyonlar gibi kavramlarin yani sira cesitli algoritmalar ve matematiksel
muhakeme yontemlerini 6greneceklerdir. Bu derste iliskiler, sayma ve grafikleri
iceren temel ayrik matematik konulari ele alinmaktadir.
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Code IE 415

Name Discrete Optimization

Hour per week 3 (3+0)

Credit 3

ECTS 5

Level/Year Undergraduate/4

Semester Fall / Spring

Type Elective

Prerequisites -

Description This course introduces concepts, theories, and algorithms of integer and
combinatorial optimization. Topics include modeling, comparison of
alternative formulations, computational complexity, polyhedral theory, valid
inequalities, cutting-plane algorithms, enumerative algorithms such as
dynamic programming, branch-and-bound, branch-and-cut, heuristic
algorithms and techniques to handle large problems such as Benders’
decomposition and delayed column generation (and branch-and-price).
Applications include graphs, networks, transportation, and scheduling.

Objectives Providing an understanding of theory, algorithm and applications of
combinatorial and integer optimization.

Formulating IP models for some real-life decision-making problems and show
why one model might be “better” than another equivalent model.

By the end of the course, the student will be able to

LO1: Formulate appropriate problems in practice as combinatorial and mixed
integer optimization problems.

LO2: Compare different models with each other.

LO3: Apply exact solution methods to solve these models.

LO4: Apply heuristic solution methods to solve these models.

LO5: Construct decomposition methods for large size problems.

LO6: Design a team project to solve a real-world problem with integer and
combinatorial optimization and share the results of a real-world problem
related team project (written and orally) with peers in a meaningful and
professional manner.

Requirements -

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 P02 PO3 P04 PO5 PO6 PO7 PO8 P09 PO10 PO11 P0O12
LO1 2 2 2 0 0 0 0 0 0 0 0 0
LO2 1 1 1 0 0 0 0 0 0 0 0 0
LO3 0 0 0 3 0 0 0 0 0 0 0 0
LO4 0 0 0 3 0 0 0 0 0 0 0 0
LOS 0 0 0 3 0 0 0 0 0 0 0 0
LO6 3 3 3 3 3 3 3 2 2 3 1 1
* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
COURSE CONTENT DETAILS
Topic Outcomes
Formulations and comparisons LO1
Methods of strengthening formulations LO1
Computational complexity for algorithms LO2
Computational complexity for problem classes, P and NP classes LO2
Simplex algorithm LO3
Easily solvable problems, total unimodality LO3
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Dynamic programming LO3
Branch and bound algorithms LO3
Heuristics LO4, LO6
Polyhedron theory, valid inequalities and strengthening of them LO5, LO6
Cutting plane algorithms, branch and cut L03, LO5
Lagrange relaxation, duality LO5
Benders decomposition, column generation, branch and price algorithms LO3,L0O5
DERS BILGILERI
Kodu IE 415
Ismi Kesikli Optimizasyon
Haftalik Saati 3 (3+0)
Kredi 3
AKTS 5
Seviye/Yil Lisans/4
Donem Giiz, Bahar
Dersin Dili Ingilizce
Tip Secmeli
On Sart -
Icerik Tamsayili ve kombinatoryal eniyileme ile ilgili kavramlarin, kuramlarin ve

algoritmalarin incelenmesi. Ders, modelleme, alternatif formiilasyonlarin
karsilastirilmasi, hesaplama karmasikligi, cokyiizlii kurami, gegerli esitsizlikler,
kesen diizlem algoritmalar), dinamik programlama, dal-simir, ve dal-kesi
algoritmalari, sezgisel algoritmalar ve Benders ayristirmasi, siitun ekleme
yontemi (ve dal-fiyat yontemi) gibi biiyiik 6l¢ekli problemlerle basa ¢ikabilme
yontemlerini igerir. Grafikler, aglar, ulasim ve ¢izelgelemeye dair uygulamalar ele

alinir.
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Code IE 416

Name Non-Linear Programming

Hour per week 3 (3+0)

Credit 3

ECTS 5

Level/Year Undergraduate/4

Semester Fall /Spring

Type Elective

Prerequisites -

Description Nonlinear programming is used in a variety of applications, ranging from
machine learning and data science to finance and engineering. This course
provides an introduction to nonlinear programming and covers modelling
techniques as well as solution algorithms. This course includes nonlinear
optimization problems and their formulations, unconstrained optimization
and limited optimization, gradient methods, projection methods, the
characteristics of the optimal solutions, sufficient and necessary conditions for
optimality, duality and semidefinite programming.

Objectives Introducing students to the basic theory of nonlinear programming
Introducing theoretical methods for determining the characteristics of optimal
solutions.

Introducing computational methods for finding optimal solutions with
computers, and convergence features of these methods

Being able to use a software to use solvents such as BARON, CONOPT, MINOS
Encoding basic methods in basic programming languages

Learning By the end of the course, the student will be able to

Outcomes LO1: Formulate problems encountered in practice as nonlinear optimization
problem.
LO2: Determine if non-linear models are convex or not.
LO3: Apply basic exact solution methods to solve these models.
LO4: Develop decomposition methods for large-scale problems.
LO5: Apply these methods to solve problems.

Requirements -

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 PO3 P04 PO5 PO6 PO7 PO8 P09 PO10 PO11 P0O12
LO1 5 2 2 2 0 0 0 0 0 0 0
LO2 3 2 2 2 0 0 0 0 0 0 0
LO3 4 3 2 2 0 0 0 0 0 0 0
LO4 5 5 5 5 0 0 3 0 0 0 0
LOS 4 4 3 3 2 3 0 0 0 0 0
* Contribution Level: 0: None, 1: Very Low 2: Low, 3: Medium, 4: High, 5: Very High
COURSE CONTENT DETAILS
Topic Outcomes
Unconstrained optimization and optimality conditions L01, L0O3
Gradient based solution methods (Newton ect.) L01,L0O3
Constrained optimization L0O1,L0O3
Optimality conditions in constrained optimization L01,L0O3
Projection in equality constrained problems LO1,LO3
Projection methods, punishment methods LO1, LO3
Project Progress Presentations LO5
Barrier, Conditional Gradian methods LO1,L0O3
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Inner point methods for linear programming LO1,L0O3
Convex analysis LO2
Duality LO1
Gradient suboptimization LO1, L0O3, LO4
Semidefinite programming LO1,L03, LO4
DERS BILGILERI
Kodu IE 416
Ismi Dogrusal Olmayan Programlama
Haftalik Saati 3 (3+0)
Kredi 3
AKTS 5
Seviye/Yil Lisans/4
DOonem Gliz /Bahar
Dersin Dili Ingilizce
Tip Secmeli
On Sart -
Icerik Dogrusal olmayan programlama makine 6grenmesi ve veri biliminden finans ve

mithendislige kadar c¢esitli uygulamalarda kullanilir. Bu ders dogrusal olmayan
programlamaya giris niteligindedir ve modelleme tekniklerini ¢6ziim yontemleri
ile birlikte ele alir. Bu ders ayrica dogrusal olmayan optimizasyon problemleri ve
onlarin formiulasyonlari, kisitsiz optimizasyon ve kisitl optimizasyon, gradient
metotlari, projeksiyon metotlari, optimal ¢éziimlerin karakteristigi, optimalite

icin yeterli ve gerekli kosullar, duality ve semidefinite programlamayi icerir.
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Code IE 417

Name Heuristic Methods in Optimization

Hour per week 3(3+0)

Credit 3

ECTS 5

Level/Year Undergraduate/4

Semester Fall / Spring

Type Elective

Prerequisites -

Description Heuristics are methods that seek a fine, but not necessarily optimal solution in
a reasonable amount of time. This course will survey a wide range of heuristic
methods (greedy heuristics, improvement heuristics constructive heuristics,
metaheuristics: simulated annealing, tabu search, genetic algorithms, ant
colony optimization), emphasizing their generic characteristics and
limitations, and the types of problems to which they are best adapted.

Objectives Introducing the main heuristic search methods
Learning the use of these methods to real life problems.

Learning By the end of the course, the student will be able to

Outcomes LO1: Learn the most common heuristic search methods.

LO2. Learn variations of these methods.

LO3. Gain knowledge of how and why these techniques work.

LO4. Gain knowledge of when these techniques should be applied.

LO5. Gain application skills of these methods to real life problems.
Requirements -

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 0 P03 P04 PO5 P06 PO7 PO8 P09 PO10  PO11  PO12
LO1 0 3 2 4 0 0 0 0 0 0 0 0
LO2 0 3 2 4 0 0 0 0 0 0 0 0
LO3 0 3 2 2 0 0 0 0 0 0 0 0
LO4 0 3 2 2 0 0 0 0 0 0 0 0
LO5 2 3 2 3 5 0 0 0 0 0 0 0
* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
COURSE CONTENT DETAILS
Topic Outcomes
Introduction to heuristic search LO1
Combinatorial Optimization Problems LO1, LO5
Exact Procedures for Assembly Line Balancing Problem LO2, LO3
Heuristic Procedures for Assembly Line Balancing Problem LO2, LO3
Simulated Annealing LO2, LO3, LO4
Evolution Based and Genetic Methods L0O2,L03, LO4
Tabu Search L02,L03, LO4
Particle Swarm Optimization L02,L03, LO4
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DERS BILGILERI

Kodu IE 417

Ismi Optimizasyonda Sezgisel Yontemler

Haftalik Saati 3(3+0)

Kredi 3

AKTS 5

Seviye/Yil Lisans/3

Donem Giiz, Bahar

Dersin Dili Ingilizce

Tip Se¢cmeli

On Sart -

Icerik Bu ders, makul bir siirede iyi ¢oziimler bulan fakat genelde en iyi ¢6ziimii

bulamayan sezgisel yontemlere odaklanmaktadir. Ders genis yelpazede sezgisel
yontemleri (a¢gozlii sezgiseller, ¢6ziim kurucu sezgiseller, meta sezgisel
algoritmalar; tavlama benzetimi, tabu arama, genetik algoritma, karinca koloni
algoritmasi) ele alacaktir. Sezgisel algoritmalarin genel 6zellikleri, sinirliliklari ve
hangi tip problemler icin uygun olduklari incelenecektir.
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Code IE 425

Name System Dynamics

Hour per week 3(3+0)

Credit 3

ECTS 5

Level/Year Undergraduate/4

Semester Fall / Spring

Type Elective

Prerequisites -

Description Introduction to systems thinking and system dynamics modelling applied to
strategy, organizational change, and policy design. Students study application
cases including business cycles, the use and reliability of forecasts, the design
of supply chains, service quality management, project management and
product development, the dynamics of infectious diseases.

Objectives Introducing the dynamics of problems
Introducing developing hypotheses for problematic dynamic behavior
Introducing analysis and validation of computer simulation models
Introducing design policies to improve systemic behavior.

Learning By the end of the course, the student will be able to

Outcomes LO1: Formulate hypotheses (words, diagrams and set of model equations)
about problematic dynamic systems.
LO2: Analyze the structure of the model to discover the endogenous sources of
specific dynamic patterns.
LO3: Makes policy design and evaluation by making changes in the structure of
the models.
LO4: Analyze systems with missing defined problematic behavior and develops
simulation models.
LO5: Describe real world system dynamics problems.

Requirements -

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 0 P03 P04 P05 P06 P07 P08 P09  PO10  PO11  PO12
LO1 1 3 2 2 1 0 0 0 0 0 0 0
LO2 1 3 2 2 1 0 0 0 0 0 0 0
LO3 1 3 2 2 1 0 0 0 0 0 0 0
LO4 1 3 2 2 1 0 0 0 0 0 0 0
LO5 2 3 2 3 3 0 0 0 0 0 0 0
* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
COURSE CONTENT DETAILS
Topic Outcomes
Systems Thinking Methodology LO2
Systems Dynamics L02,L03
Causal Loop Diagrams L02,L03
Stock and Flow Diagram LO2,L0O3
Parameter Estimation and Sensitivity Analysis LO4
Tests for Confidence Building LO1,L03, LO4
Scenario Planning and Modelling, System Dynamics Simulation LO2,L0O3
Software
Case Study LO2,L03, LO5
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DERS BILGILERI

Kodu IE 425

Ismi Sistem Dinamikleri

Haftalik Saati 3(3+0)

Kredi 3

AKTS 5

Seviye/Yil Lisans/3

Donem Giiz, Bahar

Dersin Dili Ingilizce

Tip Se¢cmeli

On Sart -

icerik Sistem dusiincesine giris ve sistem dinamigi modellerinin, strateji, orgiitsel

degisim ve politika tasarimina uygulanmasi. Ogrenciler, is déngiileri, tahminlerin
kullanimi ve giivenilirligi, tedarik zincirlerinin tasarimi, hizmet kalitesi yonetimi,
proje yonetimi ve triin gelistirme, bulasici hastaliklarin yayilmasi gibi dinamik
vakalari analiz ederler
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Code

IE 448

Name

International Marketing Tool: Turquality

Hour per week

3 (3+0)

Credit

3

ECTS

5

Level/Year

Undergraduate/4

Semester

Fall / Spring

Type

Elective

Prerequisites

Description

This course consists of information about Turquality, the first state-sponsored
branding program of the world, designed to increase Turkey’s exports by
developing strong global brands in detail. The course will include research and
advertising, distribution, and production activities, determining the aims and
methods of the organizations, research on the development of international
marketing programs. Students will examine international similarities and
differences in marketing functions in relation to the cultural, economic,
political, social and physical dimensions of the environment.

Objectives

Recognizing application and management of “Turquality Program”.
Introducing the marketing processes and strategies that firms utilize when
marketing their products in foreign countries.

Providing necessary background on facts and figures of World Economy and
Turkish Economy.

Equipping the students with the capability of developing strategies for
international markets.

Learning
Outcomes

By the end of the course, the student will be able to

LO1: Outline importance and process of marketing and international
marketing

LO2: Summarize facts and figures of world economy and Turkish economy.
LO3: Illustrate new product development for international markets.

LO4: Construct a scheme to demonstrate establishment strategies on foreign
markets.

LO5: Interpret targets and application steps of Turquality Program

LO6: Create a team project to apply Turquality Program for a company, report
effectively and share the results (written and orally) with peers in a
professional manner.

Requirements

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 P02 P03 P04 P05 P06 P07 P08 P09  PO10  PO11  PO12
LO1 2 1 0 4 3 0 0 0 1 0 0 2
LO2 1 0 0 0 0 0 3 0 0 0 3 0
LO3 0 2 1 0 1 0 0 0 1 2 4 0
LO4 3 0 0 4 3 4 4 1 0 2 3 3
LO5 2 2 0 0 0 0 0 0 0 2 4 4
LO6 2 2 2 4 2 2 2 2 2 2 3 3
* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
COURSE CONTENT DETAILS
Topic Outcomes
What is Marketing? LO1
Introduction to International Marketing LO1

The Importance of International Marketing
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The Fact & Figures of World Economy, The Fact & Figures of Turkey’s LO1,L02
Economy, International Marketing Environment, Economic/ Financial
Environment, Cultural Environment, Political Environment

Marketing Research LO3, LO4

International Marketing Strategies Establishment Strategies on Foreign LO3,L04

Markets

The New Product Development for International Markets LO3, LO4

The price strategies for International Markets LO3,L04, LO6

The promotion strategies for International Markets LO3,L04, LO6

The place strategies for International Markets LO3,L0O4

The Importance of Logistics for Foreign Markets

Government’s Supports for International Marketing, Turquality LO5

Mission of Turquality, The Targets of Turquality LO5, LO6

Application Process for Turquality LO5, LO6

The Process of Turquality LO5, LO6
DERS BILGILERI

Kodu IE 448

[smi Uluslararasi Pazarlama Araci: Turquality

Haftalik Saati 3 (3+0)

Kredi 3

AKTS 5

Seviye/Yil Lisans/4

Donem Giiz, Bahar

Dersin Dili Ingilizce

Tip Secmeli

On Sart -

Icerik Bu ders, giiclii global markalar gelistirerek Tiirkiye'nin ihracatim artirmak i¢in

tasarlanmis, diinyanin devlet destekli ilk markalasma programi Turquality
hakkinda detayl bilgiler icermektedir. Ders, arastirma ve reklamcilik, dagitim ve
iiretim faaliyetleri, kuruluslarin amag ve yontemlerinin belirlenmesi, uluslararasi
pazarlama programlarinin gelistirilmesine yonelik arastirmalar igerecektir.
Ogrenciler, cevrenin kiiltiirel, ekonomik, politik, sosyal ve fiziksel boyutlariyla
ilgili olarak pazarlama fonksiyonlarindaki uluslararasi benzerlikleri ve
farkliliklari inceleyeceklerdir.
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Code IE 454

Name Sustainable Energy Systems

Hour per week 3 (3+0)

Credit 3

ECTS 5

Level/Year Undergraduate/4

Semester Fall/ Spring

Type Elective

Prerequisites -

Description Global warming and fossil fuel depletion increasingly place the development of
sustainable energy systems at the top of political agendas around the world.
Major investments in new energy technologies and systems to improve energy
efficiency and reduce greenhouse gas emissions will continue to grow the
coming decades. To meet this challenge this course provides an introduction to
current and potential future energy systems, resources, extraction, conversion,
and end-use technologies, with emphasis on meeting regional and global
energy needs in the 21st century in a sustainable manner.

Objectives Introducing a quantitative framework to aid in evaluation and analysis of
energy technology system proposals in the context of engineering, political,
social, economic, and environmental goals.

Providing knowledge about the possibilities and limitations of the future's
sustainable energy system

Introducing scientific, society and ethical aspects of energy systems

Building a general perspective about integration of renewable generation into
electricity systems

Learning By the end of the course, the student will be able to

Outcomes LO1: Describe renewable energy and other energy supply.

LO2: Describe the concept of sustainable development to an extent that an

analysis can be made of different strategies for sustainable energy supply,

taking into account ecological, economic and social aspects.

LO3: Develop an understanding of the magnitude of human energy use at the

personal and national level.

LO4: Discuss scientific, society and ethical aspects related to energy systems.

LO5: Identify climate and environmental aspects for different energy systems
Requirements -

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 0 P03 P04 PO5 P06 PO7 P08 P09 PO10  PO11  PO12
LO1 2 3 2 1 0 0 0 0 0 0 0 0
LO2 2 1 2 2 0 0 0 0 5 0 5 5
LO3 3 2 3 2 2 0 0 0 0 0 3 3
LO4 3 3 2 2 0 0 0 4 5 0 5 5
LO5 3 1 2 2 1 0 0 4 4 0 5 3
* Contribution Level: 0: None, 1: Very Low 2: Low, 3: Medium, 4: High, 5: Very High
COURSE CONTENT DETAILS
Topic Outcomes
Review of renewable technologies LO1,L0O3
Economics of Energy Systems LO1, LO5
Fossil Fuels LO1
Climate Change and Climate Modeling LO2, L04, LO5
Energy Models LO2
Climate Change Models LO2, L0O4, LO5
Wind power LO1, LO2
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Hydro power and Solar power LO1,L0O2
Voltaic power and Thermo-electric power LO1,L0O2
Fuel Cells LO1,L02
Energy conversion LO2, L0O4, LO5
Integration of renewable generation into electricity systems LO2, LO5
Social, Economic, Environmental appraisal of renewable/conventional LO1, LO5
technology
DERS BILGILERI
Kodu IE 454
Ismi Siirdiiriilebilir Enerji Sistemleri
Haftalik Saati 3 (3+0)
Kredi 3
AKTS 5
Seviye/Yil Lisans/4
DOonem Gliz/Bahar
Dersin Dili Ingilizce
Tip Secmeli
On Sart -
Icerik Kiiresel 1sinma ve fosil yakitlarin hizli bir sekilde titkenmesi stirdiiriilebilir enerji

sistemlerinin gelisimini tiim diinyadaki politik giindemlerin en {stiine
yerlestirmisti. Enerji verimliligi iyilestirmek ve sera gazi salinimi azaltmak icin
eni enerji teknolojilerine ve sistemlerine yapilan biiyiik yatirimlar gelecek
yillarda da artmaya devam edecektir. Bu zorlukla miicadele etmek i¢in, bu derste
21. Yizyillda bolgesel ve kiiresel enerji ihtiyaglarinin siirdiritlebilir sekilde
karsilanmasina vurgu yapilarak mevcut ve potansiyel gelecek enerji sistemleri,
enerji kaynaklari, enerjinin ¢ikarilmasi, korumasi ve son kullanim teknolojileri

icin giris niteliginde bilgi verir.

66



AGU Department of Industrial Engineering

e

AGU
COURSE RECORD

Code IE 461

Name Manufacturing Systems

Hour per week 3 (3+0)

Credit 3

ECTS 5

Level/Year Undergraduate/4

Semester Fall / Spring

Type Elective

Prerequisites -

Description Flow line production systems are present in different industrial environments
and are utilized to manufacture a large variety of products. Usually, several
versions of a standardized product differing from each other by optional
components and equipment have to be assembled jointly on assembly lines.
This type of decision problems has to be solved when such production systems
are installed and operated. Within the scope of this course, different solution
approaches for assembly lines will be discussed. Also, different types of
manufacturing systems are discussed such as lean manufacturing, cellular
manufacturing etc.

Objectives Appling exact and heuristic solution approaches for the assembly line
balancing problem
Coding metaheuristics algorithms such as simulated annealing

Learning By the end of the course, the student will be able to

Outcomes LO1: Analyze the different types of manufacturing systems such as cellular
manufacturing.

LO2: Describe and interpret the basic concepts of Lean Manufacturing
Techniques

LO3: Construct the mathematical model for the assembly line balancing
problem.

LO4: Evaluate current situation of the any system and describe the potential
problems

Requirements -

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 P02 PO3 P04 PO5 PO6 P07 P08 P09 PO10 PO11 PO12
LO1 4 4 0 4 1 0 0 0 0 0 0 0
LO2 4 4 0 2 1 0 0 0 0 4 0 0
LO3 4 4 2 2 1 0 0 0 0 4 0 0
LO4 1 1 5 1 1 0 0 0 0 0 0 0
* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
COURSE CONTENT DETAILS
Topic Outcomes
Introduction to Manufacturing Process LO1
Group Technology and Cellular Manufacturing Systems LO1
Lean Manufacturing Systems LO2
Just In Time LO3
Production Systems and Assembly Lines LO3
Assembly Line Balancing Problem LO3
Exact Procedures for Single Model Assembly Line Balancing Problem LO4
Heuristic Procedures for Single Model Assembly Line Balancing Problem LO4
Two-Sided Assembly Line Balancing Problem L0O3, LO4
U-Type Assembly Line Balancing Problem L03, LO4
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DERS BILGILERI

Kodu IE 461

Ismi imalat Sistemleri

Haftalik Saati 3 (3+0)

Kredi 3

AKTS 5

Seviye/Yil Lisans/4

Donem Giiz, Bahar

Dersin Dili Ingilizce

Tip Se¢cmeli

On Sart -

icerik AKkis tipi liretim sistemleri, farkli endiistriyel ortamlarda bulunur ve ¢ok cesitli

irtinlerin imalatinda kullanilir. Genellikle, standartlastirilmis bir triiniin, gerekli
bilesenler ve ekipmanlarla birbirinden farkli olan birkag¢ versiyonu, montaj
hatlarinda birlestirilir. Bu tiir karar problemlerin, iiretim sistemleri
kuruldugunda ve ¢alistirildiginda ¢oziilmesi gerekir. Bu ders kapsaminda montaj
hatlari i¢in farkli ¢6zliim onerileri tartisilacaktir. Ayrica, yalin tiretim, hiicresel
iiretim gibi farkli liretim sistemleri anlatilmaktadir.
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Code IE 462

Name Lean Manufacturing

Hour per week 3 (3+0)

Credit 3

ECTS 5

Level/Year Undergraduate/4

Semester Fall / Spring

Type Elective

Prerequisites -

Description Lean manufacturing techniques, which are today's most popular
manufacturing system, are very important for any manufacturing systems. The
course will provide the student with an introduction to lean manufacturing,
describing the background behind its development and how evaluations and
assessments of production systems are performed. Lean manufacture tools
and techniques will be described. Issues relating to employee involvement,
improvement teams, training and culture will be presented.

Objectives Appling basic lean manufacturing techniques.

Analyzing the current manufacturing strategies and determine the potential
problems.

Learning By the end of the course, the student will be able to

Outcomes LO1: Summarize the principles of lean production.

LO2: Describe and interpret the basic concepts of Lean Manufacturing
Techniques

LO3: Categorize how to evaluate production systems.

LO4: Compare the lean approach with the existing manufacturing system

Requirements -

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 P02 P03 P04 P05 P06 P07 P08 P09  PO10  PO11  PO12
LO1 3 4 3 0 0 0 0 0 0 0 0 0
LO2 2 4 2 0 0 0 0 0 0 0 0 0
LO3 3 4 2 0 0 0 0 0 0 0 0 0
LO4 5 4 1 0 0 0 0 0 0 0 0 0
* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
COURSE CONTENT DETAILS

Topic Outcomes

Introduction to Lean Manufacturing LO1

Lean Manufacturing Principles LO1

Justin Time LO2

Standard Operation Procedures (SOP) LO3

Value Stream Mapping LO3

5S LO2

Single Minute Exchange of Dies (SMED) LO2

Kaizen LO2

Kanban LO2

Heijunka LO2

Yamazumi and Milk Run LO2

Total Productive Maintenance (TPM) LO4

Kanban LO4
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DERS BILGILERI

Kodu IE 462

Ismi Yalin imalat

Haftalik Saati 3 (3+0)

Kredi 3

AKTS 5

Seviye/Yil Lisans/4

Donem Gliz veya Bahar

Dersin Dili Ingilizce

Tip Se¢cmeli

On Sart -

icerik Glinumiiziin en popiler imalat sistemi olan yalin iiretim uygulamalari isletmeler

icin ¢ok onemlidir. Endiistri miihendisleri; sirketler, miisteriler ve iiretim
ortaklarii¢in hizli, esnek ve odaklanmis sistemleri gelistirmelidir. Ders, 6grenciye
iretiminin  gelistirilmesinin arka planim1 ve {retim sistemlerinin
degerlendirilmesi ve degerlendirmelerini agiklayan, yalin iiretime yo6nelik bir
giris sunacaktir. Yalin tretim araclar1 ve teknikleri a¢iklanacak uygulamalari
gosterilecektir. Calisan katilimi, iyilestirme ekipleri, egitim ve kiiltiir ile ilgili
konular aciklanacaktir.
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Code IE 464

Name Operations Research Models in Disaster Management

Hour per week 3 (3+0)

Credit 3

ECTS 5

Level/Year Undergraduate/4

Semester Fall / Spring

Type Elective

Prerequisites -

Description The course is intended to provide a general concept in the dimensions of
disasters caused by nature beyond the human control as well as the disasters
and environmental hazards induced by human activities with emphasis on
disaster preparedness, response, and recovery. The course mainly investigates
operations research models used to solve several problems in disaster
operations management. The models span issues in mitigation, preparedness,
response, and recovery phases of disaster management.

Objectives Providing an understanding of basic concepts in disaster management,
definitions and terminology used in disaster management, types, and
categories of disasters.

Identifying decision-making problems at various stages of disaster
management.

Investigating operations research models used to solve several problems in
disaster operations management.

Providing an understanding of the important role of logistics and supply chain
management in different phases of disaster management cycle.

By the end of the course, the student will be able to

LO1: Defines and explains disaster and disaster types.

LO2: Defines and explains disaster management and phases.

LO3: Describe and explain the risk management process.

LO4: C(lassify decision-making problems at various stages of disaster
management.

LO5: Explain the work that can be done for decision making problems at
various stages of disaster management and which operational research
techniques can be used.

LO6: Design a team project to solve real-life problem related to disaster
management by applying an appropriate OR technique and share the results of
areal-world problem related team project (written and orally) with peers in a
meaningful and professional manner.

Requirements -

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1

P

2

PO3 P04 PO5

LO1

LO2

LO3

LO4

LO5

Wk | |o|lo|o|o

LO6

Wik |m|olo|lo|O

Wik |Rr|Oo(o|o|O
Wik |Rr|Oo(o|o|O
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NOo|lo|o|(o|o|O
wio|lo|o|(o|o
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=l (=2 (=1 [=] =]

* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
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COURSE CONTENT DETAILS

Topic Outcomes

Disaster and types LO1

Disaster Management and stages LO2

Risk Management LO3

Academic Paper Review LO4, LO5, LO6
DERS BILGILERI

Kodu IE 464

Ismi Afet Yonetiminde Yoneylem Arastirmasi Modelleri

Haftalik Saati 3 (3+0)

Kredi 3

AKTS 5

Seviye/Yil Lisans/4

DOonem Gliz / Bahar

Dersin Dili Ingilizce

Tip Secmeli

On Sart -

Icerik Ders, insan faaliyetlerinin neden oldugu afetler ve cevresel felaketlerin yani sira,

doganin neden oldugu insan kontrolii disindaki afetlerde hazirlik, miidahale ve
iyilestirme siireglerine odaklanir. Ders, afet operasyonlar1 yonetimindeki cesitli
sorunlar1 ¢dzmek icin kullanilan ydneylem arastirmasi modellerini inceler.
Modeller, afet yonetiminin zarar azaltma, hazirlik, miidahale ve kurtarma
asamalarindaki sorunlari kapsar.
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Code IE 472

Name Production Planning and Scheduling

Hour per week 3 (3+0)

Credit 3

ECTS 5

Level/Year Undergraduate/4

Semester Fall / Spring

Type Elective

Prerequisites -

Description This course aims at developing both a theoretical understanding and a
practical basis for working area. The course covers the following topics:
Inventory control, production planning and scheduling, and demand
forecasting. The course will include (i) analyze time series data, choose an
appropriate forecasting model, and optimize the model; (ii) apply the concepts
of sequencing and scheduling in the factory site and their personal lives.

Objectives Understanding the various components and functions of production planning
and control.
Evaluating current production plans

Learning By the end of the course, the student will be able to

Outcomes LO1: Determine the interactions between the operations management and
their impact on inventory control and production planning and scheduling.
LO2: Analyze production and inventory planning.
LO3: Develop and analyze capacity planning process.
LO4: Apply the concepts of scheduling on the real-life application.

Requirements -

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 P02 P03 P04 PO5 P06 PO7 P08 P09  PO10 _ PO11 _ PO12
LO1 2 2 0 4 1 0 0 0 0 0 0 0
LO2 4 2 0 2 1 0 0 0 0 0 0 0
LO3 4 4 2 2 1 0 0 0 0 0 0 0
LO4 1 1 1 1 1 0 0 0 0 0 0 0
* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
COURSE CONTENT DETAILS

Topic Outcomes

Introduction to Production Planning and Scheduling LO1

Plant Locations and capacity determination LO1

Forecasting LO2

Aggregate Planning LO2

Master Production Scheduling and Material Requirement Planning LO3

Inventory and Capacity Planning LO3

Single Machine Scheduling LO3

Flow shop Problems LO4

Parallel Processing and Batch Sequencing LO4

Network-Based Scheduling LO4

Job Shop Scheduling LO3, LO4

Open Shop Scheduling L03,L0O4

Manpower Scheduling L03,L0O4
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DERS BILGILERI

Kodu IE 472

Ismi Uretim Planlama ve Cizelgeleme

Haftalik Saati 3 (3+0)

Kredi 3

AKTS 5

Seviye/Yil Lisans/4

Donem Giiz, Bahar

Dersin Dili Ingilizce

Tip Se¢cmeli

On Sart -

icerik Bu ders tretim sahasinda teorik anlayis ve pratik temel gelistirmeyi

amaglamaktadir. Dersin kapsadigi konular: Envanter kontrold, tiretim planlama
ve ¢izelgeleme ve talep tahmini. Ders igerigi: (i) zaman serisi verilerini analiz
etmek, uygun bir tahmin modeli se¢mek ve modeli optimize etmek; (ii) siralama
ve cizelgeleme kavramlarini fabrika sahasinda ve kisisel yasamda uygulamak.
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Code IE 474

Name Humanitarian Logistics

Hour per week 3 (3+0)

Credit 3

ECTS 5

Level/Year Undergraduate/4

Semester Fall / Spring

Type Elective

Prerequisites -

Description This course introduces humanitarian operations, basic concepts and
terminologies used in disaster management. The main objective of the course
is to investigate humanitarian logistics operations in disaster management
cycle and location, routing, allocation and inventory problems in humanitarian
logistics. Mathematical models are formulated, and solution methodologies are
developed for these problems.

Objectives Providing an understanding and practical use of global logistics and supply
chain management in disaster management.

Giving fundamental and advanced knowledge about humanitarian logistics and

the design, management, and measurement of supply chains in the

humanitarian context.

Providing an understanding of the important role of logistics and supply chain

management in different phases of disaster management cycle.

By the end of the course, the student will be able to

LO1: Describe the disaster threat and outline the types and effects of disasters.

LO2: Outline an overall picture of specifics about the humanitarian context and

how this (may) impact on the design of the supply chain.

LO3: Describe the considerations and problem areas of logistics and supply

chain management in different types of disasters.

LO4: Define different location, routing, allocation (distribution) and inventory

problems faced in humanitarian logistics.

LO5: Interpret the solutions obtained from the models with respect to the

disaster management authority and the people affected by the disasters.

LO6: Design a team project to solve a real-world humanitarian logistics

problem and share the results of a real-world problem related team project

(written and orally) with peers in a meaningful and professional manner.
Requirements -

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 P02 P03 P04 P05 P06 PO7 P08 P09 PO10  PO11 _ PO12
LO1 0 0 0 0 0 0 0 0 0 0 3 0
LO2 0 0 0 0 0 0 0 0 0 0 3 0
LO3 1 1 1 1 0 0 0 0 0 0 3 0
LO4 1 1 1 1 0 0 0 0 0 0 3 0
LO5 1 1 1 1 0 0 0 0 0 0 3 0
LO6 3 3 3 3 3 3 3 2 2 3 3 1
* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
COURSE CONTENT DETAILS
Topic Outcomes
Overview of Humanitarian Issues LO2
Disasters and Disaster Management LO1
Humanitarian Logistics Basics LO2
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Facility Location LO4, LO6

Routing Problems, TSP, VRP LO4, LO6

Locating Relief Facilities LO3, L04, LO5

Humanitarian Logistics in case of a pandemic LO3, L04, LO5

Refugees LO3, L04, LO5

Debris Management Operations LO3, L04, LO5

Blood Logistics LO3, L04, LO5

Evacuation Planning and Management LO3, L04, LO5
DERS BiLGILERI

Kodu 1IE 474

Ismi insani Yardim Lojistigi

Haftalik Saati 3 (3+0)

Kredi 3

AKTS 5

Seviye/Yil Lisans/4

Donem Giiz, Bahar

Dersin Dili Ingilizce

Tip Secmeli

On Sart -

Icerik Bu ders, insani yardim operasyonlarini, afet yonetiminde kullanilan temel

kavramlari ve terminolojileri tanitmaktadir. Dersin temel amaci, afet yonetimi
dongiistinde insani lojistik operasyonlari ve insani lojistikte yer se¢imi, rotalama,
atama ve envanter problemlerini arastirmaktir. Bu problemler i¢in matematiksel
modeller olusturulmakta ve ¢6ziim metodolojileri gelistirilmektedir.
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Code IE 475

Name Facility Layout and Location

Hour per week 3(3+0)

Credit 3

ECTS 5

Level/Year Undergraduate/4

Semester Fall / Spring

Type Elective

Prerequisites -

Description This course provides fundamental knowledge and skills for facility location,
facility layout, production line and material handling. The course covers the
three main topics: Facility Location, Facility Layout and Production Line.
Facility location focuses on location factors, location analysis with fixed costs
and continuous facility location. Facility layout includes objectives, facility
layout models, optimal and heuristic procedures and computerized layout
planning. Production line concentrates on mass production management,
single and mixed-model lines and buffer stocks design and operations. Lastly,
definitions, objectives, principles, equipment selection of material handling are
discussed.

Objectives Introducing facility location, facility layout, production line and material
handling.

Introducing facility layout models, optimal and heuristic procedures,
computerized layout planning.

Introducing objectives and principles of equipment selection of material
handling.

Learning By the end of the course, the student will be able to

Outcomes LO1: Have enough knowledge about facility location, facility layout, production
line and material handling.

LO2: Do location analysis with fixed costs and continuous facility location.
LO3: Achieve computerized layout planning.

LO4: Solve single facility and multi-facility location problems.

LO5: Solve facility layout and location problems using advanced location
models.

Requirements -

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 0 PO3 P04 PO5 PO6 P07 P08 P09 PO10 PO11 PO12
LO1 0 1 3 0 1 0 1 0 0 1 1 0
LO2 0 1 2 0 1 0 2 0 0 1 4 2
LO3 0 1 4 0 3 0 1 0 0 1 2 0
LO4 0 1 4 0 1 0 1 0 0 2 4 0
LO5 0 2 3 0 1 0 1 0 0 1 3 0
* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
COURSE CONTENT DETAILS
Topic Outcomes
Introduction to facility layout and location LO1, LO2
Classification of facility layout LO1,L02
The plant layout problem LO1,L0O3
Computerized layout planning LO1,L02, L0O3
Single-facility location problems L0O4, LO5
Multi-objective single facility location LO1, LO5
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Multi-facility location problems L04, LO5
Storage systems layout LO1,L0O2
Network location problems LO1,L02
Cyclic Network location problems LO1,L0O2
Advanced location models LO1,L02, LO3
DERS BILGILERI
Kodu IE 475
Ismi Tesis Planlama ve Yer Se¢imi
Haftalik Saati 3(3+0)
Kredi 3
AKTS 5
Seviye/Yil Lisans/4
Donem Giz, Bahar
Dersin Dili Ingilizce
Tip Secmeli
On Sart -
Icerik Ders, tesis yeri se¢imi, tesis planlama, liretim hatt1 ve malzeme tasima hakkinda

temel bilgi ve becerileri saglar. Ders ii¢ ana baslik altinda incelenir: Tesis Yeri
Secimi, Tesis Planlamasi ve Uretim Hatti. Tesis yeri se¢imi, yer secimi faktorleri,
sabit maliyetli konum analizi ve siirekli tesis yeri se¢imi konularina odaklanir.
Tesis planlamasi, planlamadaki amaglar, tesis yerlesim modelleri, eniyi ve
sezgisel yontemler ve bilgisayarli yerlesim planlamasi konularini kapsar. Dersin
iiretim hatt1 boliimd, seri tiretim yonetimi, tek ve karma model hatlari ve tampon
stoklarin belirlenmesi ve isletilmesi lizerinde yogunlagsmaktadir. Son olarak,
malzeme tasimanin tamimlari, hedefleri, ilkeleri ve ekipman sec¢imi ele
alinmaktadir.
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Code IE 486

Name Healthcare Operations Management

Hour per week 3 (3+0)

Credit 3

ECTS 5

Level/Year Undergraduate/4

Semester Fall / Spring

Type Elective

Prerequisites -

Description This course aims to demonstrate the important relationship between
operations research and the management of complex health care delivery
organizations. The course will include the formulation of competitive strategy
in operations management decision areas, including strategic planning,
process design, quality control, and staff allocation. This course will be of
interest to future health care delivery system managers, operations
consultants, and decision-makers in organizations that support health care
delivery.

Objectives Providing a basic knowledge of operational issues in the healthcare industry.
Developing problem-solving ability and analytical-thinking ability with respect
to healthcare operations issues.

Providing a basic understanding of issues such as lean, six-sigma processes,
scheduling, and capacity planning.

Outlining the level of analysis which varies considerably, from operations
strategy to daily control of business processes.

Learning By the end of the course, the student will be able to

Outcomes LO1: Apply Operations Management tools and techniques to improve the
performance of healthcare delivery systems.

LO2: Redesign healthcare systems so as to better meet the needs of the
community.

LO3: Use tools that enable us to forecast the short- and long-term healthcare
needs and the differences in how patients consume health services.

LO4: Apply the knowledge, skills, and abilities obtained in the course into a
healthcare system-based problem.

LO5: Report the application results effectively and share the results (written
and orally) with peers in a professional manner.

Requirements -

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 0 P03 P04 PO5 P06 PO7 P08 P09 PO10  PO11  PO12
LO1 4 0 0 0 0 0 0 0 0 0 0 0
LO2 4 3 0 3 4 0 0 0 0 0 0 0
LO3 2 0 2 0 0 2 0 0 0 0 0 0
LO4 2 2 2 2 2 2 0 0 0 0 0 0
LO5 2 2 2 4 0 3 0 0 0 0 0 0
* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
COURSE CONTENT DETAILS
Topic Outcomes
Introduction to Healthcare Operations LO1
Evidence-based Medicine and Pay for Performance LO1,L0O2
Strategy LO2
Balanced Scorecard LO1
Project Management LO4
Patient Flow LO2
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Patient Experience Management LO3
Scheduling LO3
Capacity Management LO3
Risk Management LO2,L03
Quality Management LO1
Supply Chain Management L02,L0O3
DERS BILGILERI
Kodu IE 486
Ismi Saglik Alaninda Operasyon Yénetimi
Haftalik Saati 3 (3+0)
Kredi 3
AKTS 5
Seviye/Yil Lisans/4
Donem Giiz ya da Bahar
Dersin Dili Ingilizce
Tip Secmeli
On Sart -
Icerik Bu ders, yoneylem arastirmasi ve karmasik saglik bakimi kuruluslarinin yonetimi

arasindaki 6nemli iligkiyi ortaya koymay1 amag¢lamaktadir. Stratejik planlama,
siire¢ tasarimy, kalite kontrolii ve personel tahsisinin de dahil oldugu operasyon
yonetimi karar alanlarinda rekabet stratejisinin olusturulmasini kapsamaktadir.
Bu ders, gelecekteki saglik hizmeti sistemi yoneticileri, operasyon danismanlari
ve saglik hizmetlerini destekleyen kuruluslardaki karar vericilerin ilgi alanina

girmektedir.
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Code IE 494

Name Industry 4.0

Hour per week 3 (3+0)

Credit 3

ECTS 5

Level/Year Undergraduate/4

Semester Fall/Spring

Type Elective

Prerequisites -

Description Industry 4.0, also known as the fourth industrial revolution, is a name for the
current trend of automation and data exchange. It includes cyber-physical
systems, the Internet of things, cloud computing and cognitive computing,
modeling and simulation, and data analytics. The course addresses the concept
and implementation of Industry 4.0 together with how industrial engineering
and operations research can be useful in several areas of Industry 4.0.

Objectives Interpreting the elements of digital transformation
Designing a production line using Industry 4.0 approaches

Learning By the end of the course, the student will be able to

Outcomes LO1: Identify Industry 4.0 technologies.

LO2: Outline Industry 4.0 applications
LO3: Examine new ways for digital transformation in business and
manufacturing sectors.
L04: Use robotics for Internet of Things (IoT) applications
Requirements -

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 P02 PO3 P04 PO5 PO6 PO7 PO8 P09 PO10 PO11 P0O12
LO1 1 3 3 3 3 0 3 3 1 1 2 2
LO2 1 3 3 3 3 0 3 3 1 2 2 2
LO3 3 5 5 5 5 0 3 3 0 2 2 2
LO4 5 5 5 5 5 0 3 3 0 2 2 2
* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
COURSE CONTENT DETAILS

Topic Outcomes

Internet of Things (IoT) & Industrial Internet of Things (I1oT) & LO1

Internet of Services

Digitalization and the Networked Economy LO3

Comparison of Industry 4.0 Factory and Today's Factory LO1

Trends of Industrial Big Data and Predictive Analytics for Smart LO3

Business Transformation

Smart Manufacturing LO2

Cyberphysical Systems LO2

Robotic Automation and Collaborative Robots LO2

Support System for Industry 4.0 LO2

Cyber Security LO2

Industry 4.0 laboratory LO3

I10T case studies LO4
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DERS BILGILERI

Kodu IE 494

Ismi Endiistri 4.0

Haftalik Saati 3 (3+0)

Kredi 3

AKTS 5

Seviye/Yil Lisans/4

Donem Gliz/Bahar

Dersin Dili Ingilizce

Tip Se¢cmeli

On Sart -

Icerik Dordiincii sanayi devrimi olarak da bilinen Endiistri 4.0, otomasyon ve veri

alisverisinin nesneler seviyesinde yayginlasitirilmasidir. Semsiye bir terim olan
Endiistri 4.0 icerisinde siber-fiziksel sistemler, nesnelerin interneti, bulut bilisim
ve bilissel bilgi islem, modelleme ve simiilasyon ve veri analitigi gibi bir ¢cok farkl
alani igerir. Bu ders, Endiistri 4.0 uygulamalarinin, endiistri miithendisligi ve
yoneylem arastirmasi araglari ile entegre edilerek cesitli alanlarda nasil daha
faydali uygulanabilecegini ele alir.
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Code IE 499

Name Capstone Design Project

Hour per week 2 (0 + 2)

Credit 1

ECTS 20

Level/Year Undergraduate

Semester Yearly

Type Compulsory

Prerequisites 160 ECTS, all pre-capstone courses (IE 212, IE 222, IE 376) must be already
taken and at least two of them must be successful

Description This course is a full-year course and starts in Fall semester and continues in
Spring semester. The course is a good means for improving university-industry
collaboration. The students will gain ability to design a complex system, process,
device, or product to solve a real-world problem. In this context, the students will
analyze the system, determine the problem(s) in the system, develop conceptual
and mathematical models of the system, apply models to solve the problem(s),
and prepare a project report. The project will be team-based and conducted to
solve a real problem of an organization or a research problem under the
supervision of academic and industry advisors. Students are expected to complete
the problem analysis and model development phases in the first semester, and to
apply the proposed solution methodology to solve the problem, to complete the
report, and present the project to an audience in second semester

Objectives Proposing an industrial engineering project for a real-world problem
Solving the project by the industrial engineering mindset and tool set
Analyze the output of the project under realistic different scenarios (sensitivity

analysis)

Creating an (inter)disciplinary engineering and research environment
Learning By the end of the course, the student will be able to
Outcomes LO1. Design an industrial engineering project for a real-world problem.

LO2. Investigate relevant literature on the identified problem(s).

LO3. Construct a conceptual solution framework.

LO4. Translate the conceptual solution to a practical solution that is sound

considering practical circumstances including economic, environmental, social,

political, ethical, health and safety, manufacturability, and sustainability

constraints.

LO5. Determine the means to convey proposed solution to the stakeholders

clearly and effectively in a professional format.

LO6. Create engineering/research environment by conducting studies in teams.
Requirements -

CONTRIBUTION TO PROGRAMME OUTCOMES*

PO1 P02 P03 P04 PO5 P

LO1

LO2

LO3

LO4
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LO6 2 2 2 3

* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
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COURSE CONTENT DETAILS

Topic Outcomes

Weekly meeting on identifying IE problem LO1, LO6

Progress presentation session LO5, LO6

Weekly meeting on the discussion of related literature LO2, LO6

Progress presentation session LO5, LO6

Weekly meeting on the discussion of the solution methodology L03,L0O6

Progress presentation session LO5, LO6

Weekly meeting on the application of the proposed solution(s) L04, LO6

Progress presentation session LO5, LO6

Weekly meeting on the application of the proposed solution(s) L04, LO6

Progress presentation session LO5, LO6

Weekly meeting on the sensitivity analysis of the proposed solution(s) L04, LO6

Final presentation session LO5, LO6
DERS BILGILERI

Kodu IE 499

Ismi Bitirme Tasarim Projesi

Haftalik Saati 2(0+2)

Kredi 1

AKTS 20

Seviye/Yil Lisans/4

Dénem Yillik

Dersin Dili Ingilizce

Tip Zorunlu

On Sart 160 AKTS, tiim hazirlik dersleri (IE 212, [E 222, I[E 376) 6nceden alinmis olmali

ve en az ikisi basarili olmalidir.

icerik

Ders, tam yillik bir ders olup, Gliz déneminde baslar ve Bahar déneminde de
devam eder. Ders, liniversite-sanayi isbirligini gelistirmek icin iyi bir aractir.
Ogrencilerin, gercek diinyadaki bir problemi ¢ézmek icin karmasik bir sistem,
siire¢, cihaz veya {iriin tasarlama becerisini kazanmalar1 beklenmektedir. Bu
baglamda, Ogrenciler, bir sistemi analiz ederek sistemdeki problem(ler)i
belirleyecek, sistemin kavramsal ve matematiksel modellerini gelistirecek,
problem(ler)i ¢6zmek icin modeller uygulayacak ve bir proje raporu
hazirlayacaktirlar. Proje, bir organizasyonun gercek bir problemini veya bir
arastirma problemini akademik ve endiistri danismanlarinin gézetiminde
c6zmek icin dgrencilerin takim ¢alismast ile yiiriitillecektir. Ogrencilerden birinci
yariyilda problem analizi ve model gelistirme asamalarini tamamlamalary, ikinci
yariyllda ise Onerilen ¢6ziim metodolojisini problemi ¢dzmek icin uygulama,
raporu tamamlama ve projenin sonuclarini paydaslara sunmalari
beklenmektedir.
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