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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Biyolojik Sistem Modelleme ve Similasyon / Biyolojik Sistem Modelleme ve Simiilasyon

Ders Kodu / Course Code

EGEN205

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor / Bachelor

Ders Akts Kredi / ECTS 5.00
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 2

Ogretim Sistemi / Teaching System

Daytime Class / Daytime Class

Egitim Dili / Education Language

On Kosulu Olan Ders(ler) /
Precondition Courses

Amaci / Purpose

Bu dersin amaci, miihendislik problemlerinde dogrudan ¢6zllemeyen problemlerin
¢6zumd ve bilgisayar teknikleri ile gdziimleme imkanlarinin dgretilmesi. 6grencilerin ders
icerigi ile ilgili teorinin kavranmasini ve pratige yonelik sayisal uygulama ¢ézebilmenin
saglanmasi.

The aim of this course is to teach the solution of problems that cannot be solved
directly in engineering problems and the possibilities of solution with computer
techniques. To enable students to comprehend the theory related to the course
content and to be able to solve practical numerical applications.

igerigi / Content

Bu ders biyomiihendislik problemlerini istatistiksel ve matematiksel yéntemler kullanarak
formile etmek ve modellemek ve kurulan modelleri degerlendirmek igin gerekli araclar
o6gretmeyi amaclamaktadir. Bu derste ele alinacak konulari iki béliime ayirmak
mumkindir. Bu dersin ilk bolimiinde agirlikh olarak lineer regresyon, polinom regresyonu,
lineer olmayan regresyon gibi istatistiksel modeller ele alinirken ikinci béliimiinde
biyoproses modelleri, biyoreaktérde mikrobiyal buyimenin modellemesi gibi temel ilke
modelleri ve diferansiyel denklemlerin niimerik ¢c6ziimu ele alinacaktir. Dersin
uygulamalar bilgisayar laboratuvarinda MATLAB programi kullanilarak interaktif bir sekilde
yapilacaktir.

This course aims to teach the tools necessary to formulate and model bioengineering
problems using statistical and mathematical methods and evaluate established
models. The topics to be covered in this course can be divided into two parts. In the
first part of this course, statistical models such as linear regression, polynomial
regression and non-linear regression will be discussed, while in the second part,
bioprocess models, basic principle models such as modeling of microbial growth in a
bioreactor and numerical solution of differential equations will be discussed. The
applications of the course will be done interactively in the computer laboratory using
the MATLAB program.

Onerilen Diger Hususlar /
Recommended Other
Considerations

Staj Durumu / Internship Status

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




Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

OGRENME GIKTILARI / LEARNING OUTCOMES

Bu dersi basari ile tamamlayan 6grenciler; 1. fiziksel dlinyay ve fiziksel diinyayi tanimlamak igin
kullanilan matematiksel yontemleri kavrayabileceklerdir. 2. miihendislik problemlerini matematiksel
modelleri kullanarak tanimlayabilecek, formiile edebilecek ve ¢zebileceklerdir. 3. toplanan verilerden
ampirik modeller olusturabilecek ve olusturulan modelleri degerlendirebileceklerdir. 4. adi ve kismi
diferansiyel denklemleri niimerik yontemler kullanarak ¢ézebileceklerdir. 5. yaygin kullanilan
profesyonel modelleme ve simiilasyon programi MATLAB'i etkin sekilde kullanabileceklerdir.

Students who successfully complete this course; 1. will be able to comprehend the physical world and
the mathematical methods used to describe the physical world. 2. will be able to define, formulate and
solve engineering problems using mathematical models. 3. will be able to create empirical models
from the collected data and evaluate the models created. 4. will be able to solve ordinary and partial
differential equations using numerical methods. 5. will be able to effectively use the widely used
professional modeling and simulation program MATLAB.

HAFTALIK DERS ICERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teknikleri/Teaching Methods On Hazirlik / Preliminary

Teorik Dersler / Theoretical Uygulama Lab

Techniques

1 Bilgi teknolojileri tarihi

Information technology history

Teorik Dersler / Theoretical Uygulama Lab ?g{ﬁ;ﬂ;}ﬁgg&i\éz Methods On Hazirlik / Preliminary

Techniques

2 Nimerik analizin tanimi ve hata analizi ve hata kaynaklari

Definition of numerical analysis and error analysis and error sources

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
MATLAB temel yazilim paket programi ve kitiphaneler hakkinda bilgi
3
verme
Giving information about MATLAB basic software package program
and libraries
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Problem ¢6zlm suregleri

Problem solving processes

gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\r’:; Methods On Hazirlik / Preliminary

Technigues

Nesne y6nelimli programlama 1.Programlama ortami ve araclari,
5 2.Kullanici grafik arabirimi, nesne ¢cubugu (toolbox)5 kullanimi,
3.Makro olusturma, diizenleme ve galistirma

Object-oriented programming 1.Programming environment and tools,
2.User graphical interface, object bar (toolbox)5 usage, 3.Macro
creation, editing and running
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Programlama dilleri temel kavramlari 1.S6zdizimi ve bigimsel
6 tanimlar, 2.Degisken kavrami, veri tipleri ve tip donistimleri6
3.Aritmetik, Mantik ve lliskisel Operatérler
Basic concepts of programming languages 1.Syntax and formal
definitions, 2.Variable concept, data types and type conversions6
3.Arithmetic, Logic and Relational Operators
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
7 Yapisal programlama 1.Dallanma/Kontrol deyimleri, 2.Déng(i
deyimleri
Structured programming 1.Branch/Control statements, 2.Loop
statements
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Ara sinav
Midterm
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Dizi, Matris ve indis tanimlamalari ve uygulamalari
Array, Matrix and Index definitions and applications
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Altprogram kavrami Degigkenlerin faaliyet alani ve 6mri Ozyineleme
kavrami ve Ozyinelemeli altprogram érnekleri
Subprogram concept Scope and lifetime of variables Concept of
recursion and Examples of Recursive subprogram
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Matlab 2D, 3D grafik gizim komutlari

Matlab 2D, 3D graphic drawing commands
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Programlama siireci hatalari, tespiti ve diizenlenmesi
Programming process errors, detection and editing
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
13 “Sayisal Yontemlerin” tanitimasi Lineer denklem takimlarinin ¢6zim
yontemleri, Lineer olmayan denklemlerin ¢6zimu,
Introduction of "Numerical Methods" Solution methods of linear
equation sets, Solution of nonlinear equations,
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
14 Nimerik entegral ve tiirev, Egri uydurma ve interpolasyon,
Numerical integral and derivative, Curve fitting and interpolation,
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
15 Final
Final
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DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities Nun}llber 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 Nurr¥ber Percentage of

Contribution (%)

Final Sinavi / Final Examination 100

Toplam / Total: 100

Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60
100

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

Degerlendirme Tipi / Evaluation Type:

iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
. Sayi/ (Saat) / (Saat) / Total

ShauliE: o eees Number | Duration Work Load

(Hours) (Hour)
Ara Sinav / Midterm Examination 1 2.00 2.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 30.00 30.00
Bireysel Calisma / Self Study 1 30.00 30.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Final Sinavi / Final Examination 1 2.00 2.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 30.00 30.00
Toplam / Total: 19 97.00 136.00

Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 25.00 (Saat/AKTS) = 136.00/25.00 = 5.44 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 136.00 / 25.00 = 5.44 ~
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PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktllan / Program Ciktilari / Program Outcomes
Healtilyg (Ol 111 (112113 [1.1.4 | 115 [ 116 | 1.1.7 | 1.1.8 | 1.1.9 [1.1.10[1.1.11

1.Bu dersi basari ile
tamamlayan 6grenciler; 1.
fiziksel dlinyayi ve fiziksel
diinyay! tanimlamak igin
kullanilan matematiksel
yontemleri
kavrayabileceklerdir. 2.
muhendislik problemlerini
matematiksel modelleri
kullanarak tanimlayabilecek,
formule edebilecek ve
cozebileceklerdir. 3. toplanan
verilerden ampirik modeller
olusturabilecek ve olusturulan
modelleri
degerlendirebileceklerdir. 4. adi
ve kismi diferansiyel
denklemleri niimerik yontemler
kullanarak ¢ézebileceklerdir. 5.
yaygin kullanilan profesyonel
modelleme ve simiilasyon
programi MATLAB'i etkin 5 5 5 5 4 4 5 5 3 3 1
sekilde kullanabileceklerdir. /
Students who successfully
complete this course; 1. will be
able to comprehend the
physical world and the
mathematical methods used to
describe the physical world. 2.
will be able to define, formulate
and solve engineering
problems using mathematical
models. 3. will be able to create
empirical models from the
collected data and evaluate the
models created. 4. will be able
to solve ordinary and partial
differential equations using
numerical methods. 5. will be
able to effectively use the
widely used professional
modeling and simulation
program MATLAB.

Katki Dlzeyi / Contribution Level : 1-Cok Diistk / Very low, 2-Diistk / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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