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Sistem Dinamigi System Dynamics
AKTS Ders Uygulamasi, Saat/Hafta
Kredisi Kredisi (Course Implementation, Hours/Week)
Kodu Yarnyih (Local (ECTS Ders Uygulama Laboratuar
(Code) (Semester) | Credits) Credits) (Theoretical) (Tutorial) (Laboratory)
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Boliim / Program
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(Department/Program) | (Industrial Eng. / Industrial Eng.)
Dersin Tiirii Secimli Dersin Dili Turkce
(Course Type) (Elective) (Course Language) [ (Turkish)

Dersin Onkosullari
(Course Prerequisites)

END 211/ END 211E

Dersin mesleki bilegsene
katkisi, %
(Course Category

by Content, %)

Temel Bilim Temel Miihendislik | Miihendislik Tasarim | insan ve Toplum Bilim
(Basic Sciences) (Engineering (Engineering Design) | (General Education)
Science)
- 30% 70% -

Dersin igerigi

(Course Description)

Sistem dustncesi yaklagimini anlamak, sistem dinamikleri modelleri gelistirmek, dinamik sistem
davraniglarini anlamak.

Understanding systems thinking approach, developing system dynamics models, understanding
dynamic system behaviors.

Dersin Amaci

I. Sistem disUncesi yaklagimini 6grenmek,
Il. Sistem dinamigi modeli kurma becerisini kazandirmak,
Ill. Dinamik sistem davraniglarinin anlagsiimasini saglamak.

(Course Objectives)

I. To ensure understanding of systems thinking approach,
Il. To gain the ability of developing system dynamics models,
Ill. To ensure understanding of dynamic system behaviors.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Ogrenciler su bilgi ve
becerileri kazanacaktir:
(Students will be able
to:)

I. Bir sisteme iliskin neden-sonug diyagramini ¢cikarmak.

Il. Geri besleme yapilarina ve gecikmelere bakarak dinamik sistem davranigini belirlemek.
Ill. Neden-sonug diyagramlarindan DYNAMO denklemleri elde etmek.
IV. Bilgisayar modeli yardimiyla deney yapma ve sonuglarini analiz etmek.

I. Draw causal diagrams of a system.

Il. Determine dynamic behavior of a system with respect to feedback structure and delays.
lll. Derive DYNAMO equations from causal diagrams.
IV. Carry out experiments by using computer model and analyze model outputs.




Ders Kitabi
(Textbook)

System Enquiry: A System Dynamics Approach, E. Wolstenholme, John-Wiley and Sons,

Great Britain, 1990.

Diger Kaynaklar

(Other References)

Business Dynamics: Systems Thinking and Modeling for a Complex World, John D. Sterman,

McGraw-Hill, 2000.

Odevler ve Projeler

(Homework & Projects)

Her biri takip eden hafta teslim edilmek lizere 2 tane 6dev veriimektedir.
Iki kontrol teslimi ve bir son teslimi olan bir ddnem d6devi verilmektedir.

Two homework, each due the following week.
A term project with two control submissions and final submission.

Laboratuar
Uygulamalari

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Her hafta dersin bir saati bilgisayar laboratuvarinda POWERSIM yazilimi ile yapilacaktir.

One hour in each week, courses will be held at the computer laboratory by using POWERSIM

software.

Diger Uygulamalar

(Other Activities)

Basari Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi
(Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Yil igi Sinavlan
(Midterm Exams)

1

30%

Kisa Sinavlar
(Quizzes)

Odevler
(Homework)

5%

Projeler
(Projects)

Doénem Odevi/Projesi
(Term Paper/Project)

25%

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi
(Final Exam)

40%




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Ders tanitimi, sistem dinamigine giris I
2 Neden-sonug diyagramlari I-1l
3 Neden-sonug diyagramlari I-1l
4 Stok ve akiglar, stok-akis dinamigi Il
5 Akis diyagramlari (duzeyler, oranlar, yardimci degiskenler, sabitler) Il
6 Akis diyagramlari (duzeyler, oranlar, yardimci degiskenler, sabitler) Il
7 Dinamik denklemler 11l
8 Dinamik denklemler 11l
9 Ornek modeller -1V
10 Ornek modeller -V
11 Malzeme ve bilgi gecikmeleri -1V
12 Malzeme ve hilgi gecikmeleri -1V
13 Dinamik davranis tipleri ve érnekler -1V
14 Dinamik davranis tipleri ve érnekler -1V
COURSE PLAN
Course
Weeks Topics Outcome
S
1 Introduction to the course. Introduction to system dynamics I
2 Causal loop diagrams I-11
3 Causal loop diagrams I-11
4 Stocks and flows, dynamics of stocks and flows 1|
5 Flow diagrams (levels, rates, auxiliaries, constants) Il
6 Flow diagrams (levels, rates, auxiliaries, constants) Il
7 DYNAMO equations 11l
8 DYNAMO equations 11l
9 Examples -1V
10 Examples -1V
11 Material and information delays -1V
12 Material and information delays -1V
13 Modes of dynamic behavior: Examples -1V
14 Modes of dynamic behavior: Examples I-1V




Dersin Endiistri Miihendisligi Programiyla iligkisi

Katki
Programin mezuna kazandiracagi bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
1121 3
1 Matematik, fen bilimleri ve miihendislik ile ilgili bilgileri uygulama becerisi X
2 Deney tasarlama, uygulama ve verileri analiz edip yorumlama becerisi X
3 Ekonomik, toplumsal, politik, etik, saglk ve glvenlik, tretilebilirlik ve surdurebilirlik gibi kisitlari
dikkate alarak bir sistem, bir Urlin veya Urin bileseni ya da bir siire¢ tasarlama becerisi
4 Cok disiplinli takimlar icinde ¢alisma yapma becerisi X
5 Mihendislik problemlerini belirleme, formiile etme ve ¢ézme becerisi X
6 Endustri Muhendisligi meslegdinin etik ilkelerini ve getirdigi sorumluluklari anlama
7 Etkin iletisim kurma becerisi X
8 Kiresel anlamda mihendislik ¢gézimlerinin ekonomik, cevresel ve toplumsal etkilerini anlayabilmek
icin gerekli egitim
9 Yasam boyu 6grenme becerisi X
10 | Cagdas konularla ilgili bilgi
11 | Muhendislik uygulamalari i¢in gerekli olan teknikleri, becerileri ve cagdas mihendislik araglarini X
kullanma becerisi
12 | is diinyasinda bilgisini uygulama becerisi X
13 ] Yonetim bilgi ve becerileri
1Az, 2. Kismi, 3. Tam
Relationship between the Course and the Industrial Engineering Curriculum
Level of
Program Outcomes Contribution
1 2 3
1 An ability to apply knowledge of mathematics, science, and engineering X
2 An ability to design and conduct experiments, as well as to analyze and interpret data X
3 An ability to design a system, component, or process to meet desired needs within realistic
constraints such as economic, environmental, social, political, ethical, health and safety, X
manufacturability, and sustainability
4 An ability to function on multidisciplinary teams X
5 An ability to identify, formulate, and solve engineering problems X
6 An understanding of professional and ethical responsibility
7 An ability to communicate effectively X
8 The broad education necessary to understand the impact of engineering solutions in a global,
economic, environmental, and societal context
9 A recognition of the need for, and an ability to engage in life-long learning X
10 | A knowledge of contemporary issues
11 | An ability to use the techniques, skills, and modern engineering tools necessary for engineering X
practice.
12 | Ability to apply his/her knowledge in business X
13 J Knowledge and skills of management
. Little, 2. Partial, 3. Full
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