2025 - 2026 / MAT005 - MODELLING TECHNIQUES / MODELLING TECHNIQUES

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

MODELLING TECHNIQUES / MODELLING TECHNIQUES

Ders Kodu / Course Code

MATO005

Ders Tirii / Course Type

Ders Seviyesi / Course Level

First Cycle / First Cycle

Ders Akts Kredi / ECTS 3.00
Haftalik Ders Saati (Kuramsal) / 3.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 3

Ogretim Sistemi / Teaching System

Face to Face / Face to Face

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

None

Amaci / Purpose

Fen ve mihendislik bilimlerinde karsilasilan ¢esitli problemlerin Matematiksel Yontemler

(graf teori, dogrusal programlama, tam sayili programlama, diferansiyel denklemler vb.)
kullanilarak modellenmesi, bu modellerin gesitli ¢dzlict (solver) programlarda
¢ozdlrilmesi ve sonuglarin uygulanabilmesi amaglanmaktadir.

The aim of the course is to model science and engineering problems using
Mathematical Methods (graph theory, linear programming, integer programming,
differential equations, etc..), to solve these models in a variety of solvers and to apply
the results obtained.

igerigi / Content

Fen ve miihendislik problemleri, matematiksel Yontemler (graf teori, dogrusal
programlama, tam sayili programlama, diferansiyel denklemler), modelleme, ¢oziictler

Science and engineering problems, mathematical methods (graph theory, linear
programming, integer programming, differential equations), modeling, solvers

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

Optimization Modelling: A Practical Approach, Ruhul Amin Sarker, Charles S. Newton,
CRC Press, 2007. )

Dogrusal Programlama, Imdat Kara, Bilim Teknik Yayinevi

Mathematical Modeling In Science And Engineering: An Axiomatic Approach, Ismael
Herrera, George E Pinder, Wiley, 2012

Mathematical Modeling in Economics, Ecology and the Environment, Natali Hritonenko,

Yuri Yatsenko, Kluwer Academic, 1999.
An Introduction To Mathematical Modeling, Edward A. Bender, Wiley, 1978.

Optimization Modelling: A Practical Approach, Ruhul Amin Sarker, Charles S. Newton,
CRC Press, 2007. )

Dogrusal Programlama, Imdat Kara, Bilim Teknik Yayinevi

Mathematical Modeling In Science And Engineering: An Axiomatic Approach, Ismael
Herrera, George E Pinder, Wiley, 2012

Mathematical Modeling in Economics, Ecology and the Environment, Natali
Hritonenko, Yuri Yatsenko, Kluwer Academic, 1999.

An Introduction To Mathematical Modeling, Edward A. Bender, Wiley, 1978.

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Dog. Dr. Arif GURSOY




OGRENME GIKTILARI / LEARNING OUTCOMES

Optimizasyon kavramini anlayabilme Be able to understand concept of optimization

Matematiksel model olusturabilme Be able to create a mathematical model

Fen ve miihendislik problemlerini modelleyebilme Be able to model science and engineering problems

Fen ve muhendislik problem modellerinin ¢6zimund yorumlayabilme Be able to interpret solutions of the models of science and engineering problems

HAFTALIK DERS ICERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
1 Optimizasyon, Optimizasyon Problemleri
Optimization, Optimization Problems
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Optimizasyon, Optimizasyon Problemleri, Optimizasyon Siireci,
Modelleme, Matematiksel Modelin Araglar
Optimization Process, modelling, components of a mathematical
model
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Modelleme, Modelleme Araclar, Bir Matematiksel Modelin
Olusturulmasi
Modelling, components of a mathematical model, creating a
mathematical model
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Basit Modelleme Teknikleri
Simple modelling techniques
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5 Biiyiik Olgekli Problemler igin Modelleme Teknikleri

Modelling Large-Scale problems
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Alternatif Modelleme
Alternative modelling
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Model G6zme, G6zum Yaklagimlari, Optimizasyon Yazilimlari
Model solving, solution approaches, optimization software
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Ara sinav
Midterm exam
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
Optimizasyon Yazilimlari, Model C6zimi Ve Girdi Hazirlama, Cikti
9 Analizi
nalizi
Optimization software, model solving and input preparation, output
analysis
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Modelleme Yazilimlan
Modelling software
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Uygulama Problemleri, Modeller, Coziimleri

Practical problems, their models and solutions
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Uygulama Problemleri, Modeller, Coziimleri
Practical problems, their models and solutions
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
13 Uygulama Problemleri, Modeller, Goziimleri
Practical problems, their models and solutions
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
14  |Odev proje sunumlari
Project Presentations
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
15 Odev proje sunumlari
Project Presentations
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
16 Final sinavi
Final exam
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DEGERLENDIRME / EVALUATION

Katki Yiizdesi /

Yariyil (Yil) igi Etkinlikleri / Term (or Year) Learning Activities Nii)l/tlaér Percentage of
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nun¥ber Percentage of

Contribution (%)

Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60

Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100

Degerlendirme Tipi / Evaluation Type:
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IS YUKU / WORKLOADS

Siiresi | Toplam Is Yiikii
- Sayi/ (Saat) / (Saat) / Total

S e et eEes Number | Duration Work Load

(Hours) (Hour)
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 12.00 12.00
Final Sinavi / Final Examination 1 2.00 2.00
Quiz igin Bireysel Calisma / Individual Study for Quiz 3 5.00 15.00
Ev Odevi / Homework 3 1.00 3.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Quiz / Quiz 1 1.00 1.00
Ara Sinav / Midterm Examination 1 1.00 1.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 16.00 16.00
Toplam / Total: 25 41.00 92.00

Dersin AKTS Kredisi = Toplam is Yiikii (Saat) / 30.00 (Saat/AKTS) = 92.00/30.00 = 3.07 ~ / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 92.00 / 30.00 = 3.07 ~

718




PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari / Program Ciktilar / Program Outcomes
Hzailifg QUERES 111 (112113 (114|115 [ 116 | 1.1.7 [ 1.1.8 | 1.1.9 [1.1.10(1.1.11[1.1.12|1.1.13|1.1.14 [1.1.15

1.Optimizasyon kavramini
anlayabilme / Be able to
understand concept of
optimization

2.Matematiksel model
olusturabilme / Be able to 4 3 5
create a mathematical model

3.Fen ve mihendislik
problemlerini modelleyebilme /
Be able to model science and
engineering problems

4.Fen ve mihendislik problem
modellerinin ¢6ziminiu
yorumlayabilme / Be able to

’ ) 4 3
interpret solutions of the
models of science and
engineering problems

Katki Dizeyi / Contribution Level : 1-Cok Duistk / Very low, 2-Diistik / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiksek / Very high

8/8




