FAKULTE / ENSTITU ADI

DERS BiLGi FORMU

Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIiM DALI ADI

Fizik

DERSIN ADI

Fizikte Matematik Yontemler 1

DERSIN KODU

F172211

YEREL KREDISi

5

AKTS KREDISi

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR
SAATI

0

ONKOSULLAR

Yok

YARIYIL

Giiz

DERSIN DiLi

Tiirkge, Ingilizce

DERSIN SEVIYESI

Lisans

DERSIN TURU

Zorunlu @Fizik Lisans Program

DERSIN KATEGORISi

Temel Meslek Dersleri

DERSIN VERILIS SEKLI

Yiiz Yiize

DERSI SUNAN AKADEMIK
BiRiM

Fizik Boliimii

DERSIN KOORDINATORU

Zeynel YALCIN

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci; dgrencilerin diferansiyel vektdr operatdrler, vektor integraller, integral
teoremler, lineer vektdr uzaylar, lineer operatorler, benzerlik doniisiimler, 6zdegerler ve
ozvektorler, 6zel fonksiyonlar olarak Dirac delta, Gama ve beta fonksiyonlari, silindirik ve
kiiresel koordinatlar, ortogonal polinomlarin genel 0zellikleri, Legendre polinomlari,
Hermite polinomlari, Laguerre polinomlari, Bessel fonksiyonlari, kiiresel bessel
fonksiyonlari, , kompleks fonksiyonlar, Cauchy teoremi, Cauchy integral formiilleri, Laurent
serileri ve rezidli teoremi gibi kavramlar1 derinlemesine anlamalarina ve uygulamalarina
yardimei olmaktir. Ayrica bu kavramlari elektromanyetik teori, kuantum fizigi gibi fizigin
diger derslerinde kullanma becerilerini kazandirmayi amaglamaktadir.

DERSIN iCERiGi

Diferansiyel vektor operatorler; vektor integraller; integral teoremleri; silindirik ve kiiresel
koordinatlar; lineer vektor uzaylari; lineer operatorler; benzerlik doniisiimleri; 6zdegerler ve
Ozvektorler; dirac delta, gama ve beta fonksiyonlar1 gibi bazi 6zel fonksiyonlar; ortogonal
polinomlar; Legendre polinomlar;; Hermite polinomlar;; Laguerre polinomlari; Bessel
fonksiyonlart; kiiresel bessel fonksiyonlari; kompleks fonksiyonlar; Cauchy teoremi; Cauchy
integral formiilleri; rezidii teoremi.

DERS KiTABI / MALZEMESI /
ONERILEN KAYNAKLAR
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Ders Kitabi:

Karaoglu, Bekir. Fizik ve Miihendislikte Matematik Yontemler. Segkin Yayincilik
ISBN: 9789750202953
Onerilen Kaynaklar:

[1] Oztiirk, Emine. Fizik ve Miihendislikte Matematik Yéntemler. Seckin Yaymcilik
ISBN: 9789750220067

[2] Yal¢in, Zeynel. Fizikte Matematik Metodlara Giris. Segkin Yayincilik

ISBN: 9789750255182
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[3] Arfken, G. Weber, H. Harris, F.E. Mathematical Methods for Physicists. Academic Press
ISBN: 9780123846556 ISBN: 9780123846549

[4] Boas, M.L. Mathematical Methods in the Physical Sciences. John Wiley&Sons

ISBN-13: 978-0471198260 ISBN-10: 0471198269

Bu dersi basariyla tamamlayan 6grenciler,

1. Ug boyutlu uzayda vektorlerin toplanmasi, cikarilmasi, skaler ve vektor
carpimlarini yapabileceklerdir.

Skaler bir alanin gradyanimi alir. Bir vektor alanin diverjans ve rotasyonel
islemlerini yapabileceklerdir.

. Temel matris cebrini yapar ve fizik problemlerinin ¢oziimiinde
Ders Ogrenim Ciktilari kullanabileceklerdir.

Kartezyen, Kiiresel ve Silindirik koordinat sistemlerinde temel integral
teoremlerini ¢6zebileceklerdir.

Reel ve kompleks vektor uzaylarinda doniisiimler ve ortonormal baz vektor
setleri elde edebileceklerdir.

Kompleks sayilarla ilgili temel cebirsel islemleri yapabileceklerdir.

DEGERLENDIRME SISTEMI

Etkinlikler Say1 Katk Pay1

Devam/Katilhm:
e  Igerik: Ogrencilerin derse devam etmeleri ve katilmalar

e Detayh Degerlendirme Kriterleri:

14 %S5
- Derse aktif katilim ve soru sorma
- Smuf-i¢i tartigmalara ve problem ¢6zme siireglerine katki
saglayabilme
| Laboratuvar: H H
‘ Uygulama (Sozlii Sinav): H H
| Arazi Calismasi H H
Derse Ozgii Staj
‘ Kisa Sinavlar/Stiidyo Kritigi: H H
| Odev: [ H
‘ Sunum/Jiiri: H H
| Proje: H H
‘ Seminer/Workshop H H
Ara Smavlar:
e icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorular
e  Format: Yiiz yiize. Sinav (90 dakika)
2 %55
e  Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlasildiginin gésterilmesi
-Teorik konularla ilgili problemlerin ¢6ziilebilmesi
-Teorik diisiinme siireclerinin yiiriitiilmesi
Final: 1 %40
° feerik: Asirlikl alarak ara einav eanract nlmak iizere dercin tiim %o
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icerigini kapsayan kapsamli sorular
Format: Yiiz yiize. Smav (90 dakika)
Detayh Degerlendirme Kriterleri:
-Derste iglenen tiim konularin derinlemesine kavranmig

oldugunun gosterilmesi
-Ileri diizey problem ¢6zme becerilerinin kullanilabilmesi

Dénem i¢i Calismalarin Basar1 Notuna Katkisi H %60
Final Sinavimin Basar1 Notuna Katkisi H %40
TOPLAM %100

HAFTALIK KONULAR VE iLGILi ON HAZIRLIK CALISMALARI

HAFTALAR

KONULAR

On Hazirhk

Konu anlatimi: Vektorler, Lineer Bagimsizlik, Skaler ve
Vektorel Carpim, Uglii Skaler Carpim, Uclii Vektorel Carpim,

Okuma: Ders Kitab1 Bolim 1: VEKTOR

1 Levi-Civita Tansorii, Skaler ve Vektorel Alanlar, Gradyan, DIFERANSIYEL ve INTEGRAL HESABI
o (1.1,1.2,1.2.1,1.2.2, 1.2.3).
Diverjans, Rotasyonel, Laplasyen.
Okuma: Ders Kitab: Béliim 1: VEKTOR
Konu anlattimn: Egrisel Integral, Diizlemde Green Teoremi,| DIFERANSIYEL ve INTEGRAL HESABI
2 Diverjans Teoremi, Stokes Teoremi, Silindirik ve Kiiresel (1.3,1.3.2,1.3.2, 1.3.3, 1.3.4) Boas Bolii
Koordinatlarda Gradyan, Diverjans, Rotasyonel, Laplasyen. 10: KOORDINAT DONUSUMLERI (6, 7,
8,9).
Konu anlatimi: Lineer Vektdor Uzayi, Cauchy-Schwarz Okuma: Ders Kitabi Boliim 2: LINEER
3 Esitsizligi, ~Gram-Schmidt Diklestirme Yontemi, Lineer| VEKTOR UZAYLARI (2.1, 2.2) Ders|
Operatorler, Sonlu Boyutlu Vektdér Uzaylari, Matris Cebiri,| Kitabi Bélim 2: LINEER VEKTOR
Benzerlik Doniigtimleri. UZAYLARI (2.3,2.3.1,2.3.2).
Kpnu an.li.ltll{ll! B}r Matrisin deeger. ve Ozvglftorlefl, Hermitik Okuma: Ders Kitabi BSlim 2: LINEER|
4 Bir Matrisin Ozdeger Problemi, Hermitik Matrisin Kdsegen Hale| -
. . . . o VEKTOR UZAYLARI (2.3.3).
getirilmesi. Harmonik Salinimlar, Eylemsizlik Tansorii.
. . . Okuma: Ders Kitabi Bolim  3:
5 Konu anlatlml. Fonksiyon Uzaylari, Dirac Delta Fonksiyonu, ORTOGONAL FONKSIYONLAR (3.1,
Ortogonal Polinomlar. 3.2)
6 Konu anlatimi: Legendre Polinomlari, Tekrarlama Bagintisi,| Okuma: Ders Kitabi Bolim 3
Legendre Serisi. ORTOGONAL FONKSIYONLAR (3.3)
- . . Okuma: Ders Kitabt Bolim  3:
7 Konu ‘anlatlml. 4 Bagh. Legendre Fonksiyonlari, Kiiresel ORTOGONAL FONKSIYONLAR (3.3,
Harmonikler, Hermite Polinomlari. 3.4,3.5)
8 Ara Smav 1
. - Okuma: Ders Kitabt Bolim  3:
9 Kopu anlatimi: Lagqerre Pol{nomlarl, Baglh .Laguerre ORTOGONAL FONKSIYONLAR (3.6,
Polinomlari, Bessel Fonksiyonlari, Kiiresel Bessel Fonksiyonlari. 3.7)
Konu anlatim: Kompleks Sayilar, Kompleks Okuma: Ders Kitabi  Bolim 4
10 Fonksiyonlar,Cauchy-Riemann  Kosullari, Bazi  Elemanter| KOMPLEKS FONKSIYONLAR (4.1, 4.2
Kompleks Fonksiyonlar, Kompleks Integral. 4.2.1,4.2.2,42.3,4.3,4.4).
) Okuma: Ders Kitabi  Bolim  4:
11 IKonu anlatimi: Cauchy Teoremi, Cauchy Integral Formiilleri. KOMPLEKS FONKSIYONLAR (44.1,
4.4.2,4.5).
. . - Okuma: Ders Kitabi Bolim 4
12 ?eoolig nilinlatlml. Kompleks Fonksiyonlarin Seri A¢ilimi, Rezidii KOMPLEKS FONKSIYONLAR (4.5,
) 4.5.1,4.5.2, 4.6).
Okuma: Ders Kitabt Bolim  4:
13 Konu anlatimi: Rezidii Teoremi Uygulamalari, Arasmav 2. KOMPLEKS FONKSIYONLAR (4.7,
4.7.1,4.7.2,4.7.3.4.7.4).
- . Okuma: Ders Kitabi Bolim  4:
14 Konu. anlatlml.. RCZIdl.l. Teqreml Uygulamalari, Katly KOMPLEKS FONKSIYONLAR (4.7.5,
Fonksiyonlar ve Riemann Yiizeyleri. 48)
15 Tiim konulari iceren genel tekrar. Islenen konularm tiimiiniin tekrar edilmesi.
16 Final
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e

Etkinlikler Siiresi
(Saat)

Toplam Tsyiikii

Ders Saati 4

56

Laboratuar

Uygulama (s6zlii Sinav)

Arazi Calismasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Smavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Sinavlar (Sinav Siiresi + Sinav
Hazirhik Siiresi)

Final (Sinav Siiresi + Sinav
Hazirhk Siiresi)

Toplam s yiikii:

Toplam s yiikii / 30(s):

AKTS Kredisi:
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FACULTY / GRADUATE SCHOOL

COURSE INFORMATION FORM

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Physics

TITLE OF COURSE

Mathematical Methods in Physics 1

CODE

F172211

LOCAL CREDIT

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

None

SEMESTER

Fall

COURSE LANGUAGE

Turkish, English

LEVEL OF COURSE

First Cycle

COURSE TYPE

Required @ Bachelor Programme in Mathematics

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Physics

COURSE COORDINATOR

Zeynel YALCIN

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to help students develop an in-depth understanding and application of
concepts such as differential vector operators, vector integrals, integral theorems, linear
vector spaces, linear operators, similarity transformations, eigenvalues and eigenvectors,
special functions such as the Dirac delta, gamma, and beta functions, cylindrical and
spherical coordinates, general properties of orthogonal polynomials, Legendre
polynomials, Hermite polynomials, Laguerre polynomials, Bessel functions, spherical
Bessel functions, complex functions, Cauchy's theorem, Cauchy's integral formulas,
Laurent series, and the residue theorem. It also aims to provide students with the skills to
apply these concepts in other physics courses such as electromagnetic theory and
quantum physics.

COURSE CONTENT

Differential vector operators; vector integrals; integral theorems; cylindrical and spherical
coordinates; linear vector spaces; linear operators; similarity transformations; eigenvalues
and eigenvectors; some special functions such as dirac delta, gamma and beta functions;
orthogonal polynomials; Legendre polynomials; Hermite polynomials; Laguerre
polynomials; Bessel functions; spherical bessel functions; complex functions; Cauchy
theorem; Cauchy integral formulas; residue theorem.

RECOMMENDED OR REQUIRED
READINGS

Coursebook:

Karaoglu, Bekir. Fizik ve Miihendislikte Matematik Yontemler. Seckin Yayincilik
ISBN: 9789750202953
Recommended Readings:

[1] Oztiirk, Emine. Fizik ve Miihendislikte Matematik Yontemler. Seckin Yaymcilik
ISBN: 9789750220067
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[2] Yal¢in, Zeynel. Fizikte Matematik Metodlara Giris. Segkin Yaymcilik
ISBN:9789750255182

[3] Arfken, G. Weber, H. Harris, F.E. Mathematical Methods for Physicists. Academic
Press ISBN: 9780123846556 ISBN: 9780123846549

[4] Boas, M.L. Mathematical Methods in the Physical Sciences. John Wiley&Sons
ISBN-13: 978-0471198260 ISBN-10: 0471198269

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

1. Perform addition, subtraction, scalar products, and vector products of vectors in
three-dimensional space.

Compute the gradient of a scalar field and perform divergence and curl
operations on a vector field.

Course Learning Outcomes

Apply basic matrix algebra and use it in solving physics problems.

Solve fundamental integral theorems in Cartesian, spherical, and cylindrical
coordinate systems.

Carry out transformations and obtain orthonormal basis vector sets in real and
complex vector spaces.

Perform basic algebraic operations with complex numbers.

EVALUATION SYSTEM

Activities Number Percentage of Grade

Attendance/Participation:
e  Content: Student attendance and participation in the course.

e  Detailed Assessment Criteria:
14 %5
-Active participation in lessons and asking questions

-Ability to contribute to in-class discussions and problem-solving
processes

| Laboratory H H ‘

‘ Application (Oral Examination): H H ‘

| Field Work H H ‘

Special Course Internship (Work Placement)

| Quizzes/Studio Critics: H H

‘ Homework Assignments: H H

| Project: H H

| Presentations/Jury: H H ‘

‘ Seminar/Workshop H H

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

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

e  Detailed Assessment Criteria: 2 %55

-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
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Final:
e  Content: Comprehensive questions covering the entire content of the
course, mainly after the midterm exam

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

e  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 H

Percentage of Final Examination H

TOTAL H

COURSE OUTLINE Related Preparation

Vectors, Linear Independence, Scalar and Vecto

Products, Triple Scalar Product, Triple Vector Product,|Reading: Coursebook Chapter 1: VECTOR DIFFERENTIAL
The Levi-Civita Tensor, Scaler and Vector FieldsJAND INTEGRAL CALCULUS (1.1,1.2,1.2.1,1.2.2,1.2.3).
Gradient, Divergence, Curl, Laplacian.

Line Integrals, Green’s Theorem in the Plane, ThelReading: Coursebook Chapter 1: VECTOR DIFFERENTIAL
Divergence Theorem, Stokes’ Theorem, CylindricalAND INTEGRAL CALCULUS (1.3, 1.3.1, 1.3.2, 1.3.3, 1.3.4)
and  Spherical Polar  Coordinates  (Gradient,[BOAS Chapter 10: COORDINATE TRANSFORMATIONS (6,
Divergence, Laplacian, Curl). /, 8, 9).

Linear Vector Spaces, Cauchy-Schwarz Inequality,

(Gram-Schmidt Orthogonalization, Linear Operators,[JReading: Coursebook Chapter 2: LINEAR VECTOR SPACES
Finite dimensional vector spaces, Matrix Algebra,§2.1,2.2,2.3,2.3.1,2.3.2).

Similarity, Transformations.

Matrix Eigenvalue Problems, Hermitian Eigenvalue
Problems,  Hermitian = Matrix = Diagonalization,
[Harmonic Oscillators, The Inertia Tensor.

Function Spaces, The Dirac Delta Function|Reading: Coursebook  Chapter 3: ORTHOGONAL
Orthogonal Polynomials. UNCTIONS (3.1, 3.2).

Legendre  Polynomials, = Generating  Function, ing:  Coursebook  Chapter 3: ORTHOGONAL
Recurrence Relations, Legendre Series.

The Associated Legendre Functions, Spherica ing:  Coursebook  Chapter 3: ORTHOGONAL
[Harmonics, Hermite Polynomials. UNCTIONS (3.3, 3.4, 3.5).

Midterm 1

eading: Coursebook Chapter 2: LINEAR VECTOR SPACES
2.3.3)

Laguerre's Polynomials, The Associated Laguerre's
Polynomials, Bessel Function, Spherical Bessel
Function.

eading:  Coursebook  Chapter 3: ORTHOGONAL
UNCTIONS (3.6, 3.7).

(Complex Numbers, Complex Functions, The Cauchy-
Riemann Relations, Some Elementary Functions,
Complex Integrals.

eading: Coursebook Chapter 4: COMPLEX FUNCTIONS
4.1,42,42.1,422,423,43,4.4).

eading: Coursebook Chapter 4: COMPLEX FUNCTIONS
44.1,44.2,4.5).

Series Expansion of the Complex Functions, LaurentjlReading: Coursebook Chapter 4: COMPLEX FUNCTIONS
Series, Residue Theorem. 4.5,4.5.1,4.5.2,4.6).

eading: Coursebook Chapter 4: COMPLEX FUNCTIONS
4.7,4.7.1,4.7.2,4.73.4.7.4).

|Applications of Residue Theorem, MultivaluedfReading: Coursebook Chapter 4: COMPLEX FUNCTIONS
[Functions and Riemann Surfaces. 4.7.5,4.8).

Cauchy’s Theorem, Cauchy’s Integral Formula.

|Applications of Residue Theorem.

General review covering all topics. . .
eview of all topics covered.

Final
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ECTS WORKLOAD TABLE

Activities Number Duration Total Workload
(Hour)

Course Hours 4 56

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) 30

Final (Examination Duration + Examination Prep. Duration) 20

Total Workload:

Total Workload / 30(h):

ECTS Credit:
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-

Ders Odrenim Ciktis1 & Pro-gram Ciktis1 Matrisi

Pg-l Temel bilimler ve fizik

alanindaki kuramsal bilgilerini
akademik  diizeyde analiz,
yorum ve problem ¢dzliimiinde
kullanabileceklerdir. / Use their
comprehensive theoretical
knowledge in fundamental
sciences and physics for
analysis, interpretation, and
problem-solving at an academic
level.

1)
10
1)
10
1)
|

PS;-Z Uygulamali bilgilerini
fiziksel stireclerin
modellenmesi, deneysel tasarim
ve problem ¢6ziimiinde etkili
ve amaca yonelik bigimde
kullanabileceklerdir. / Apply
their ~ practical  knowledge
effectively and strategically in
modelling physical processes,
experimental ~ design, and
problem-solving.

PQ-3 Kuramsal ve/veya

deneysel bilgilerini karmasik
fizik problemlerinin
¢oziimiinde  etkili  bigimde
kullanarak, bu problemlere
yonelik uygun analiz ve
modelleme yontemlerini segip
uygulayabileceklerdir. Use their
theoretical and/or experimental
knowledge  effectively  in
solving  complex  physics
problems by selecting and
applying appropriate analysis
and modelling methods for
these problems.

Pg-4 Disiplinlerarast  bir

yaklasimla, farkli alanlarda
edinmis olduklar1 bilgileri
sentezleyebileceklerdir./
Synthesise knowledge acquired
from  different  disciplines
through an interdisciplinary
approach.

PC-5 Fizik biliminin temel
ve uygulamali  alanlarinda
edindikleri bilgi birikimlerini
ve kuramsal analiz, deneysel
uygulama ve sayisal modelleme
ve hesaplamali fizik araglarini
kullanma ve

gelistirme becerilerini,
kuramsal fizik, niikleer fizik,
yogun madde fizigi, yiiksek
enerji  fizigi, nanoteknoloji,
yenilenebilir/alternatif ~ enerji
teknolojileri, ileri malzeme
tasarimi, niikleer teknoloji ve
kuantum  teknolojileri  gibi
disiplin-i¢i ve disiplinlerarasi

1
1
1
1
1
1

1
I~
I~
I~
I
1

1
I~
I~
I~
I
I~

1
1
1
1
1
1
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uzmanlik alanlarinda
gelistirebileceklerdir ./ Advance
their acquired knowledge in the
fundamental and applied fields
of physics and their skills in
theoretical analysis,
experimental application,
numerical modelling and using
and

developing computational
physics  tools in  both
disciplinary and
interdisciplinary areas of

specialisation such as

theoretical ~ physics, nuclear
physics, condensed matter
physics, high energy
physics, nanotechnology,
renewable/alternative

PS;-6 Fizik alaninda yaygin

olarak kullanilan en az bir
programlama dili ile bilgisayar
ve yapay zeka teknolojilerini,
problemleri  ¢dzmek,  veri

analizi yapmak ve
simiilasyonlar gergeklestirmek
igin etkin bicimde
kullanabileceklerdir. / Use at
least one programming
language and computer and
artificial intelligence

Technologies widely employed
in physics for problem-solving,
data analysis, and simulations.

PC-7 Fizik ve ilgili

alanlardaki bilimsel ve
teknolojik gelismeleri
izleyebilecek, kariyer
firsatlarini degerlendirerek

kisisel ve mesleki gelisim
hedeflerini belirleyebilecek ve
bu hedeflere ulagsmak igin hayat
boyu Ogrenme stratejilerini
kullanabileceklerdir/  Follow
scientific and technological
developments in physics and
related fields, assess career
opportunities, identify personal
and professional development
goals, and adopt lifelong
learning strategies to achieve
these goals.

PC-8 Bilimsel
aragtirmalarmi~ ve  mesleki
faaliyetlerini yiiriitiirken

dogabilecek hukuksal sonuglart
ve toplumsal etkileri dikkate
alarak mesleki etik ilkeler,
kalite standartlar1 ile evrensel
degerler  dogrultusunda  ve
sosyal sorumluluk bilinci ve
adalet duygusuyla hareket

edebileceklerdir. / Act with a
sense of social responsibility
and justice and in accordance
with  Professional ethical
principles, quality standards,
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and universal values by taking
into account potential legal and
societal consequences of their
scientific research and
professional activities.

Pg-9 Bireysel olarak ya da

takimlarda  etkin  bigimde
calisabileceklerdir. / Work = = = = - -
effectively both independently
and as part of a team.

PS ‘-10 Fizik alaninda

giivenilir  bilgi  kaynaklarina
ulagarak literatiir  taramasi
yapabilecek ve  akademik
arastirma tasarlayip
yiriitebileceklerdir. /  Access - - - - - =
reliable sources of information,
conduct literature reviews, and

design and carry
out academic research in the
field of physics.
PS;-II Fizik  konularini,
teorileri, aragtirmalart ~ ve

problem  ¢oziimlerini, fizik
terminolojisi  kullanarak tiim
paydaslara Tiirkge ve
Ingilizcede sozlii ve yazih

olarak etkili bigimde
aktarabileceklerdir. / _ _ _ _ _ _
Effectively communicate - = = - - -

topics, theories, research, and
problem solutions in physics to
all relevant stakeholders using
appropriate physics
terminology, both orally and in
writing, in Turkish and in
English.

PC-12 Laboratuvar
caligmalarinda  bilimsel  veri
toplayarak  teknik  ve/veya

bilimsel raporlar
hazirlayabilecek ve mevcut
raporlari . . . - - -
yorumlayabileceklerdir. / - - - - = =

Collect scientific data during
laboratory =~ work,  prepare
technical ~ and/or  scientific
reports and interpret existing
reports.
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