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DERSIN AMACI

Fizikte Sayisal Coziimleme dersinin amaci, Ogrenciye fizik problemlerinin sayisal
yontemlerle ¢oziilmesi igin gerekli teorik ve pratik becerileri kazandirmaktir. Bu ders,
ogrencilerin fiziksel sistemlerin matematiksel modellerini olugturma, bu modelleri sayisal
tekniklerle analiz etme ve sonuglari yorumlama yetkinliklerini gelistirmeyi hedefler. Ders
kapsaminda diferansiyel denklemlerin sayisal ¢6ziimleri, lineer cebir uygulamalari,
optimizasyon teknikleri ve Monte Carlo simiilasyonlar1 gibi konular ele alinir. Ayrica,
Ogrencilerin programlama araglarini kullanarak fizik problemlerine yonelik algoritmalar
geligtirmesi ve bu algoritmalar1 gercek diinya problemlerine uygulamasi saglanir. Dersin
sonunda, dgrenciler karmasik fiziksel sistemleri modelleme, sayisal hesaplama yontemlerini
uygulama ve elde edilen verileri bilimsel bir yaklagimla degerlendirme becerisi kazanir.

DERSIN iCERIGI

Sayisal yontemlere girig; matematiksel modelleme ve fiziksel sistemler; sayisal kok bulma
yontemleri; lineer denklem sistemlerinin ¢dziimii; diferansiyel denklemlerin sayisal
¢Ozlimleri; sayisal integrasyon teknikleri; lineer cebir ve matris uygulamalari; optimizasyon
problemlerine girig; kisitsiz optimizasyon yontemleri; kisith optimizasyon teknikleri;
programlama araglariyla algoritma gelistirme; sayisal sonuglarin analizi ve yorumlanmasi.

DERS KiTABI/ MALZEMESI /
ONERILEN KAYNAKLAR
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Ders Kitabi:
Karaoglu, B. Sayisal Fizik. 2. bask1, 2013.

Onerilen Kaynaklar:

[1] Gezerlis, A. Numerical Methods in Physics with Python. Cambridge University Press,
2020.

[2] Burden, R. L., & Faires, J. D. Numerical Analysis. Cengage Learning, 2010.

[3] Nocedal, J., & Wright, S. J. Numerical Optimization. Springer, 2006.
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with Python. Wiley, 2015.

[5] Siili, E., & Mayers, D. F. An Introduction to Numerical Analysis. Cambridge University
Press, 2003.

Bu dersi basartyla tamamlayan 6grenciler,

1. Sayisal yontemlerin temel kavramlarini ve fiziksel sistemlerin matematiksel
modellemesini anlayarak, gergek diinya problemlerini sayisal yaklasimlarla ifade
edebilir.

Kok bulma algoritmalarini (6rnegin, Newton-Raphson, bisection) uygulayarak,
fizik problemlerindeki denklemlerin sayisal ¢6ziimlerini hesaplayabilir ve hata
analizini yapabilir.

Gauss eleme, LU ayristirma gibi yontemlerle lineer denklem sistemlerini ¢6zebilir
ve fiziksel sistemlerde (6rnegin, devre analizi) bu yontemleri uygulayabilir.

Euler, Runge-Kutta gibi yontemlerle adi ve kismi diferansiyel denklemleri sayisal
olarak ¢Ozebilir ve fizik uygulamalarinda (6rnegin, hareket denklemleri)
simiilasyonlar gergeklestirebilir.

Trapezoidal, Simpson kurallar1 gibi entegrasyon yontemlerini kullanarak, fiziksel
biiyiikliiklerin (6rnegin, i3, momentum) sayisal integralini hesaplayabilir ve
hassasiyetini degerlendirebilir.

Matris iglemleri, 6zdeger ve 6zvektor hesaplamalarini anlayarak, kuantum mekanik
veya titresim analizleri gibi fizik problemlerinde matris tabanli ydntemleri
uygulayabilir.

Ders Ogrenim Ciktilar:

Optimizasyon kavramlarini ve fiziksel baglamdaki uygulamalarin1 (6rnegin, enerji
minimizasyonu) kavrayarak, temel optimizasyon problemlerini tanimlayabilir.

Gradient descent, Newton yontemi gibi kisitsiz optimizasyon algoritmalarini
kullanarak, fizik sistemlerindeki eniyileme problemlerini ¢6zebilir ve sonuglar
yorumlayabilir.

Lagrange carpanlari, KKT kosullar1 gibi kisith optimizasyon yontemlerini
uygulayarak, gergekei fiziksel kisitlar altinda (Srnegin, kaynak sinirlamalari)
optimizasyon yapabilir.

. Python, MATLAB gibi araglarla sayisal algoritmalar gelistirebilir, kodlayabilir ve
fizik problemlerine yonelik yazilimlar olusturabilir.

. Sayisal sonuglardaki hatalart (yuvarlama, kesme) analiz ederek, fiziksel
yorumlamalar yapabilir ve sonuglarin giivenilirligini degerlendirebilir.

. Tim konular1 entegre ederek, karmasik fizik problemlerini sayisal yontemlerle
modelleyip ¢ozebilir, sonuglar1 gorsellestirebilir ve raporlayabilir.

DEGERLENDIRME SiSTEMi
Etkinlikler Say1 Katki Pay1

‘ Devam/Katilim: H H

‘ Laboratuvar: H H

‘ Uygulama: H H

‘ Derse Ozgii Staj: H H

Kisa Sinavlar/Stiidyo Kritigi
e icerik: Sinav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorularin sorulmast
5 %30
e Format: Yiiz ylize. Verilen problemi ¢6zme ve Phyton, Matlabda

‘ Arazi Calismasi: H H ‘
kodunu yazma (5-10 dakika)
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e Detayh Degerlendirme Kriterleri:

-Derste iglenen teorik konular ile ilgili problemleri ¢dzebilme

‘ Odev:

‘ Sunum/Jiiri:

‘ Projeler:

‘ Seminer/Workshop:

Ara Smavlar:
e icerik: Sinav haftasina kadar islenen konularm timiinii kapsayan
kapsaml1 sorular
e  Format: Yiiz ylize. Smav (90 dakika)
%30
e  Detayh Degerlendirme Kriterleri:
- Dersin temel kavramlarinin anlagildiginin gosterilmesi
- Sayisal Fizikle ilgili konularla ilgili problemlerin ¢dziilebilmesi
- Algoritmik diistinme siireglerinin yiiriitiilmesi
Final:
e Icerik: Dersin tiim igerigini kapsayan kapsamli sorular
e Format: Yiiz yiize. Sinav (90 dakika)
e Detayh Degerlendirme Kriterleri:
%40
- Derste islenen tiim konularin derinlemesine kavranmig
oldugunun gosterilmesi
-Ileri diizey problem ¢ézme becerilerinin kullanilabilmesi
‘ Dénem I¢i Calismalarin Basari Notuna Katkisi H %60 ‘
‘ Final Simavinin Basar1 Notuna Katkisi H %40 ‘
‘ TOPLAM H %100 ‘

HAFTALIK KONULAR VE iLGIiLi ON HAZIRLIK CALISMALARI

On Hazirhk

Sayisal yontemlerin temel kavramlarini
igeren bir giris makalesi okunmasi (6rn.,
Burden & Faires, Numerical Analysis,
Bolim 1). Hata tiirleri (yuvarlama, kesme)
iizerine kisa bir 6zet hazirlama.

Fiziksel sistemlerin matematiksel
modellemesine Ornekler incelmesi (6rn.,
basit harmonik hareket). Bir fizik
problemini matematiksel olarak ifade eden
bir model taslagi olusturma.

Kok bulma algoritmalarmin  pseudo-
kodlarin1 okunmasi. Python’da basit bi
kok bulma fonksiyonu yazmayi deneyin
(6rn., f(x) = x - 4). Kisa Sinav 1: Sayisal
yontemlere giris, hata analizi, bisection
yontemi.

HAFTALAR KONULAR
Konu Anlatimi: Sayisal Yontemlere Giris.
1
Konu Anlatimi: Matematiksel Modelleme ve Fiziksel Sistemler.
2
Konu Anlatimi: Sayisal Kok Bulma Yontemleri (Bisection,
Newton-Raphson).
3
Konu Anlatimn: Sayisal Kok Bulma Yontemleri (Devam).
4

Secant ve sabit nokta yontemleri iizerine
ornek problemler ¢6zme. Algoritmalarin
yakinsama hizlarini karsilasgtiran bir tablo
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hazirlama.

Konu Anlatimn: Lineer Denklem Sistemlerinin Coziimii (Gauss
Eliminasyon).

Gauss eliminiyorsun yonteminin adimlarini
ogrenme. 3x3 bir lineer denklem sistemini
elle ¢ozme. Python/MATLAB’da Gauss
eleme algoritmasini inceleme ve yazma.

Konu Anlatinm: Lineer Denklem Sistemlerinin Coztiimii (LU
|Ayristirma).

LU aynstrma yontemini okuma (Orn.,|
Numerical Recipes, Bolim 2). Bir 3x3
matris icin LU ayrigtirmasint  ellg]
yapmay;EAglamayr deneme. Kisa Sinav]
2: Kok bulma yontemleri, lineer denklem
sistemleri (Gauss elemiminasyon).

Konu Anlatimi: Diferansiyel Denklemlerin Sayisal Coziimleri
(Euler Yontemi).

Euler yonteminin teorisini okma. Basit bir
diferansiyel denklemi (6rn., y' = -Ky) Euler
yontemiyle sayisal olarak ¢6zmek.

IAra Smav 1

Sinav haftasina kadar islenen konularim]
tiimiiniin tekrar edilmesi.

Konu Anlatimu: Diferansiyel Denklemlerin Sayisal Coziimleri
(Runge-Kutta).

Runge-Kutta yonteminin 2. ve 4. dereceden
algoritmalarin1  inceleme.  Bir  fizik]
problemini (6rn., kiitle-yay sistemi) Runge-
Kutta ile simiile edilmesi.

10

Konu Anlatimi: Sayisal Integrasyon Teknikleri.

Trapezoidal ve Simpson kurallariny
Ogrenme. Bir integral problemini (&rn.,
1(0,1) x2 dx) bu yontemlerle hesaplanmasi.
Kisa Smav 3: Euler ve Runge-Kutta
yontemleri, sayisal integrasyon.

11

Konu Anlatimi: Lineer Cebir ve Matris Uygulamalari.

Matris islemlerini (¢arpma, ters alma) ve
Ozdeger hesaplamalarini gbzden|
gegirilmesi. Bir 2x2 matrisin 6zdegerlerini
elle hesaplanmasi.

12

Konu Anlatimi: Optimizasyon Problemlerine Giris.

Kisitsiz Optimizasyon Y dntemleri.

Optimizasyonun temel kavramlarini
okunmasi (6rn., Numerical Optimization by]
Nocedal). Bir fiziksel optimizasyon
problemi drnegi tanimlanmasi.

Gradient descent ve Newton yontemlerini
incelenmesi. Python’da basit bir gradient
descent algoritmasi yazilmasi. Kisa Sinav]
4: Matris uygulamalari, optimizasyon|
kavramlari.

13

Konu Anlatim: Kisitl Optimizasyon Teknikleri.

Lagrange carpanlari ve KKT kosullary
iizerine bir makale okunmasi. Basit bi
kisith optimizasyon problemi ¢dziilmesi.

14

Konu Anlatimi: Programlama Araglariyla Algoritma Gelistirme.

Python veya MATLAB’da bir sayisal
algoritma  (6rn., kok bulma veyal
entegrasyon) kodlanmasi. Kodun|
dogrulugunu test edilmesi.

15

Konu Anlatimi: Sayisal Sonuclarin Analizi ve Yorumlanmasi.

Hata analizi ve sonuglarin giivenilirligi
lizerine bir makale okunmasi. Bir sayisal
¢Oziimiin hata analizini raporlanmasi. Kisa
Smav 5: Kisith optimizasyon, sayisal
sonug analizi.

16

Final

Islenen konularm tiimiiniin tekrar edilmesi.
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Etkinlikler iiresi Toplam isyiikii

Ders Saati 28

Laboratuvar

Uygulama

Arazi Calismasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Smavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Siavlar (Sinav Siiresi + Sinav
Hazirhk Siiresi)

Final (Sinav Siiresi + Sinav
Hazirhk Siiresi)

Toplam Isyiikii :

Toplam isyiikii / 30(s) :

AKTS Kredisi :
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COURSE INFORMATION FORM

| FACULTY / GRADUATE SCHOOL Faculty of Arts and Sciences I

DEPARTMENT / PROGRAMME

Physics

TITLE OF COURSE

Computational Physics

CODE

F1Z4610

LOCAL CREDIT

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

None

SEMESTER

Fall, Spring

COURSE LANGUAGE

English, Turkish

LEVEL OF COURSE

First Cycle

COURSE TYPE

Elective @ Bachelor Programme in Physics

COURSE CATEGORY

Major Area Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Physics

COURSE COORDINATOR

Fedai INANIR

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to provide students with the theoretical and practical skills necessary for
solving physics problems by numerical methods. It aims to develop students' ability to
construct mathematical models of physical systems, analyze these models with numerical
techniques, and interpret the results. The course covers topics such as numerical solutions
of differential equations, applications of linear algebra, optimization techniques, and
Monte Carlo simulations. It also enables students to develop algorithms for physics
problems using programming tools and apply these algorithms to real-world problems. At
the end of the course, students will be able to model complex physical systems, apply
numerical computing methods, and evaluate the obtained data with a scientific approach.

COURSE CONTENT

Introduction to Numerical Methods; Mathematical Modeling and Physical Systems;
Numerical Root-Finding Methods; Solution of Systems of Linear Equations; Numerical
Solutions of Differential Equations; Numerical Integration Techniques; Linear Algebra
and Matrix Applications; Introduction to Optimization Problems; Unconstrained
Optimization Methods; Constrained Optimization Techniques; Algorithm Development
with Programming Tools; Analysis and Interpretation of Numerical Results.

RECOMMENDED OR REQUIRED
READING

Coursebook:

Karaoglu, B. Numerical Physics. 2nd ed., 2013.

Recommended Readings:

[1] Gezerlis, A. Numerical Methods in Physics with Python. Cambridge University Press,
2020.

[2] Burden, R. L., & Faires, J. D. Numerical Analysis. Cengage Learning, 2010.

[3] Nocedal, J., & Wright, S. J. Numerical Optimization. Springer, 2006.
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[4] Landau, R. H., Péez, M. J., & Bordeianu, C. C. Computational Physics: Problem
Solving with Python. Wiley, 2015.

[5] Siili, E., & Mayers, D. F. An Introduction to Numerical Analysis. Cambridge
University Press, 2003.

Upon successful completion of the course, students will be able to

1. By understanding the basic concepts of numerical methods and mathematical
modeling of physical systems, express real-world problems in numerical
approaches.

Compute numerical solutions of equations in physics problems by applying
root-finding algorithms (e.g., Newton-Raphson, bisection) and perform error
analysis.

Solve systems of linear equations using methods such as Gaussian elimination,
LU decomposition and apply these methods to physical systems (e.g., circuit
analysis).

Numerically solve ordinary and partial differential equations using Euler,
Runge-Kutta methods and perform simulations in physics applications (e.g.,
equations of motion).

Calculate numerical integration of physical quantities (e.g. work, momentum)
using integration methods such as trapezoidal, Simpson's rules and evaluate
their accuracy.

Course Learning Outcomes

Apply matrix-based methods to physics problems such as quantum mechanics
or vibration analysis by understanding matrix operations, eigenvalue and
eigenvector calculations.

Define basic optimization problems by understanding optimization concepts
and their applications in a physical context (e.g., energy minimization).

Optimization problems in physical systems using unconstrained optimization
algorithms such as gradient descent, Newton's method and interpret the results.

Optimize under realistic physical constraints (e.g., resource limitations) by
applying constrained optimization methods such as Lagrange multipliers, KKT
conditions.

. Develop and code numerical algorithms using tools such as Python, MATLAB
and create software for physics problems.

. Analyze errors in numerical results (rounding, truncation), make physical
interpretations and evaluate the reliability of the results.

. Student will be able to model and solve complex physics problems with
numerical methods by integrating all topics, visualize and report the results.

EVALUATION SYSTEM

| Activities Number Percentage of Grade

‘ Attendance/Participation H H

| Laboratory H H

‘ Application H H

‘ Special Course Internship (Work Placement) H H

Quizzes/Studio Critics:
e  Content: Comprehensive questions covering all topics addressed up to
the exam week 5 9430

| Field Work [ [ |
e  Format: Face-to-face multiple-choice quiz (5-10 minutes)

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04) Sayfa: 7/12



e Detailed Assessment Criteria:

-Ability to solve problems related to the theoretical topics covered in
the course

| Homework Assignments

| Presentations/Jury

| Project

| Seminar/Workshop

e  Content: Comprehensive questions covering all topics addressed up to
the exam week

Format: Face-to-face written exam. (90 minutes).

Detailed Assessment Criteria:

-Demonstration of understanding of the fundamental concepts of the
course

-Ability to solve problems related to theoretical topics

-Ability to carry out theoretical reasoning processes

course
Format: Face-to-face written exam. (90 minutes).
Detailed Assessment Criteria:

-Ability to apply advanced problem-solving skills

-Demonstration of a thorough understanding of all topics
covered in the course

Percentage of In-Term Studies %60

Midterms:

Content: Comprehensive questions covering the entire content of the

Percentage of Final Examination %40

TOTAL %100

WEEKS COURSE OUTLINE Related Preparation

1. Reading an introductory article on the basic concepts of
numerical methods (e.g., Burden & Faires, Numerical
Analysis, Chapter 1). Preparation of a short summaryj
on error types (rounding, truncation).

1. Review examples of mathematical modeling of physical
systems (e.g., simple harmonic motion). Sketch a model

1 Lecture: Introduction to Numerical Methods.

Lecture: Mathematical Modeling and Physical

Systems. that expresses a physics problem mathematically.
1. Reading pseudo-codes of root-finding algorithms. Tr
3 Lecture: Numerical Root Finding Methods (Bisection, writing a simple root-finding function in Python (e.g.,
Newton-Raphson). f(x) = x* - 4). Quiz 1: Introduction to numerical

methods, error analysis, bisection method.

1. Solving example problems on Secant and fixed poin
4 Lecture: Numerical Root Finding (Continued). methods. Preparing a table comparing the convergence
speed of algorithms.

1. Learning the steps of Gaussian elimination method.

5 Lecture: Solution of Systems of Linear Equations Solving a 3x3 system of linear equations by hand.

(Gaussian Elimination). Analyzing and writing a Gaussian elimination
algorithm in Python/MATLAB.

1. Read about the LU decomposition method (e.g.,

6 Lecture: Solution of Systems of Linear Equations (LU Numerical Recipes, Chapter 2). Trying to do LU

Decomposition). decomposition for a 3x3 matrix by hand. Short Exam 2:

Root-finding methods, systems of linear equations
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(Gaussian elimination).

Lecture: Numerical Solutions of Differential Equations 1. Reading the theory of Euler's method. Solving a simple

7 (Euler Method). dlfferlentlal equation (e.g., y' = -ky) numerically using
Euler's method.
8 Midterm Exam 1 1. Review of all the topics covered until the exam week.
Lecture: Numerical Solutions of Differential Equations| 1. Investigation of 2nd and_ Ath grder algorl_thms of the
9 Runge-Kutta method. Simulating a physics problem
(Runge-Kutta). - .
(e.g., mass-spring system) with Runge-Kutta.
1. Learning trapezoidal and Simpson's rules. Calculating
. ) .
10 Lecture: Numerical Integration Techniques. an integral problem (e.g, (0,1) x* dx) with thesc

methods. Quiz 3: Euler and Runge-Kutta methods,
numerical integration.

1. Review of matrix operations (multiplication, inversion)

11 Lecture: Linear Algebra and Matrix Applications. and eigenvalue calculations.  Calculating the
eigenvalues of a 2x2 matrix by hand.

1. Reading the basic concepts of optimization (e.g.,
Numerical Optimization by Nocedal). Defining a
physical optimization problem example.

1. Investigate gradient descent and Newton methods.
13 Lecture: Constrained Optimization Techniques. Writing a simple gradient descent algorithm in Python.
Quiz 4: Matrix applications, optimization concepts.

1. Reading a paper on Lagrange multipliers and KKT

Lecture: Introduction to Optimization Problems,

12 Unconstrained Optimization Methods.

Lecture: Algorithm Development with Programming

14 conditions. Solving a simple constrained optimization
Tools.
problem.
. . . . 1. Coding a numerical algorithm (e.g., root-finding o
15 Lecture: Analysis and Interpretation of Numerical integration) in Python or MATLAB. Testing the
Results.
correctness of the code.
16 Final Reviewing the topics covered.

ECTS WORKLOAD TABLE

Activities Number Duration Total Workload
(Hour)

Course Hours 14 2 28

Laboratory

Application

Field Work

Study Hours Out of Class

Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics

Project

Presentations / Seminar

Mid-Terms (Examination Duration + Examination Prep. Duration) 22

Final (Examination Duration + Examination Prep. Duration) 25

Total Workload :

Total Workload / 30(h) :

ECTS Credit :
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Ders Odrenim Ciktis1 & Program Ciktis1 Matrisi

sz-l Sayisal yontemlerin

temel kavramlarini anlama ve
fiziksel sistemleri modelleme.
Temel bilimler ve fizik
alanindaki kuramsal bilgilerini
akademik  diizeyde analiz,
yorum ve problem ¢6ziimiinde
kullanabileceklerdir./

Understand the basic concepts
of numerical methods and
model physical systems. Use
their theoretical knowledge in
basic sciences and physics in

o
lon
I~
[€8)
I~
[€8)
N
N

academic analysis,
interpretation and  problem
solving.

PC-2 Kok bulma

algoritmalarin1  uygulama ve
hata analizi yapma.
Uygulamali bilgilerini fiziksel
siireglerin modellenmesi,
deneysel tasarim ve problem
¢Oziimiinde etkili ve amaca
yonelik bicimde
kullanabileceklerdir./  Apply
root-finding  algorithms and
perform error analysis. Use
their  applied knowledge
effectively and purposefully in
modeling physical processes,
experimental design and
problem solving.

PC-3  Lineer  denklem

sistemlerini ¢dozme ve fiziksel
sistemlere uygulama.
Kuramsal ve/veya deneysel
bilgilerini  karmagik  fizik
problemlerinin ¢Ozlimiinde
etkili ~ bigimde  kullanarak,
uygun analiz ve modelleme
yontemlerini secip
uygulayabileceklerdir./  Solve
systems of linear equations and
apply them to physical systems.
Use their theoretical and/or
experimental knowledge
effectively in solving complex
physics problems, select and
apply appropriate analysis and
modeling methods..

PC-4 Diferansiyel

denklemleri  sayisal  olarak
¢ozme ve simiilasyon yapma.
Disiplinleraras1 bir yaklagimla,

lon
lw
lon
N
I~
I~
Ino
N

lon
lw
lon
N
I~
I~
N
N

farkli alanlarda edinmis
olduklari bilgileri
sentezleyebileceklerdir./ Solve 5 é 5 § § 4 2 2
differential equations
numerically  and  perform
simulations. Synthesize the

knowledge acquired in different
fields with an interdisciplinary
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approach.

PC-5 sayisal entegrasyon

yontemlerini  uygulama  ve
hassasiyet degerlendirme.
Fizik  biliminin  temel ve
uygulamali alanlarinda Dbilgi

birikimlerini ve sayisal
modelleme araglarini gelistirme
becerilerini 5 § 5 2 ﬂ ﬂ g 2

kullanabileceklerdir. /  Apply
numerical integration methods
and evaluate sensitivity. Use
their knowledge in fundamental
and applied areas of physics
and their ability to develop
numerical modeling tools.

PQ-G Matris tabanli

yontemleri fizik problemlerinde
uygulama. Fizik alaninda
yaygin olarak kullanilan
programlama  dillerini  ve
teknolojileri problem ¢dzme,
veri analizi ve simiilasyonlar
igin etkin bigimde
kullanabileceklerdir./  Apply
matrix-based ~ methods  to
physics problems. Use widely
used programming languages
and technologies in physics
effectively for problem solving,
data analysis and simulations.

lon
o
o
N
I~
I~
N
N

PC-7 Optimizasyon
kavramlarini anlama ve fiziksel
baglamda tanimlama. Fizik ve
ilgili alanlardaki gelismeleri
izleyebilecek ve hayat boyu
6grenme stratejilerini
kullanabileceklerdir/
Understand optimization
concepts and define them in a
physical context. Follow the
developments in physics and
related fields and use lifelong
learning strategies

I~
I~
I~
o
I~
(%}
lw
N

PQ-B Kisitsiz optimizasyon

algoritmalarm1 uygulama ve
yorumlama. Bilimsel
faaliyetlerini yiriitiitken etik
ilkeler, kalite standartlar1 ve
sosyal sorumluluk bilinciyle
hareket  edebileceklerdir.  /
Apply and interpret
unconstrained optimization
algorithms. Will be able to act
with the awareness of ethical
principles, quality standards
and social responsibility while
conducting  their  scientific
activities.

I~
I~
lon
lw
I~
lw
lw
N

PC-9 Kusith optimizasyon

yontemlerini  fiziksel kisitlar
altinda uygulama. Bireysel
olarak ya da takimlarda etkin
bigimde ¢aligabileceklerdir./
Apply constrained optimization
methods under physical

I~
I~
lon
(V)
I~
[¢8)
[¢V)
N
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constraints.  Work effectively
individually or in teams.

ﬂj_-l() Programlama

araglariyla algoritma gelistirme
ve kodlama. Fizik alaninda
giivenilir  bilgi kaynaklarina
ulagarak literatiir  taramasi
yapabilecek  ve  akademik
arastirma tasarlayip
yiiriitebileceklerdir./

Algorithm development and
coding with  programming
tools. Access reliable sources
of information in the field of
physics, conduct a literature
review and design and conduct
academic research.

I~
o
lon
[8]
I~
o
lw
[48]

Pg -11 Sayisal sonuglarin

hata analizini yapma ve
yorumlama. Fizik konularmi
ve problem ¢oziimlerini Tiirkge
ve Ingilizce olarak etkili
bi¢imde  aktarabileceklerdir./
Analyze and interpret error
analysis of numerical results.
Effectively communicate
physics topics and problem
solutions in  Turkish and
English. .

I~
[8]
lon
(48]
I~
I~
[8]
(48]

PS ;- 12 Karmagik  fizik
problemlerini entegre ederek
¢oziimleme ve  raporlama.
Laboratuvar galismalarinda veri
toplayarak  teknik  raporlar
hazirlayabilecek ve mevcut
raporlari

yorumlayabileceklerdir. /
Analyze and report complex
physics problems by integrating
them. Prepare technical reports
by collecting data in laboratory
studies and interpret existing
reports.

o
lon
lon
I~
lon
lon
I~
I~
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