FAKULTE / ENSTITU ADI

DERS BiLGi FORMU

Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIM DALI ADI

Fizik

DERSIN ADI

AKkustik ve Giiriiltii Kontrolii

DERSIN KODU

FI171131

YEREL KREDISi

3

AKTS KREDISi

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR

0

ONKOSULLAR

Yok

YARIYIL

Giiz, Bahar

DERSIN DiLi

Tiirkce, Ingilizce

DERSIN SEVIYESi

Lisans

DERSIN TURU

Secmeli @Fizik Lisans Programi

DERSIN KATEGORISi

Uzmanlik Alan Dersleri

DERSIN VERILIiS SEKLI

Yiiz Yiize

DERSi SUNAN AKADEMIK
BiRiM

Fizik Boliimii

DERSIN KOORDINATORU

Murat ODUNCUOGLU

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, dgrencilere ses ve akustigin temel fizik prensiplerini, giiriiltiiniin insan ve gevre
iizerindeki etkilerini, giiriiltii kontrol yontemlerini ve ilgili ulusal/uluslararasi standartlart
ogretmektir. Ders, teorik bilgiyi, sayisal modelleme (MATLAB/Python), deneysel 6l¢iim teknikleri
ve sinyal isleme ile harmanlayarak, 6grencilerin akustik problemleri disiplinler arast bir bakis
acistyla analiz etme ve ¢6ziim iiretme yetkinligi kazanmalarint hedeflemektedir.

DERSIN iCERiGi

Temel akustik ve ses fizigi, ses dalgalarinin dzellikleri ve yayilimi; Insan isitmesi ve psikoakustik;
gliriiltli 6l¢im metrikeri (ses seviyesi, ses giicli, oktav bant analizi); giiriiltii kaynaklarinin
karakterizasyonu; ses yalitimi, yutulumu ve yanki kontrolii; kapali ve agik alan akustigi; akustik
malzemeler ve yapilar; ¢evresel ve endiistriyel giiriiltiiniin degerlendirilmesi ve kontrolii; niimerik
akustik modelleme ve simiilasyon temelleri; sinyal isleme tekniklerinin akustikte uygulamalari;
akustik 6l¢tim cihazlar1 ve uluslararasi standartlar (ISO, ANSI); siirdiirtilebilir akustik tasarim ve
giiriiltii politikalar1.

DERS KiTABI/ MALZEMESI /
ONERILEN KAYNAKLAR
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Ders Kitaplarn:

[1] Barron, R. F.Industrial Noise Control and Acoustics. CRC Press, 2002 ISBN:
9780824707019,082470701X

[2] Crocker, M. J. Handbook of Noise and Vibration Control. John Wiley & Sons, 2007 ISBN 978-
0-471-39599-7

[3] Bies, D. A., & Hansen, C. H. Engineering Noise Control: Theory and Practice. 6th ed., CRC
Press, 2021.

[4] Everest, F. A., & Pohlmann, K. Master Handbook of Acoustics. 6th ed., McGraw-Hill
Education, 2014.

Onerilen Kaynaklar:

[1] Kuttruff, H. Acoustics: An Introduction. Taylor & Francis, 2007.

[2] Online Kaynak: Acoustics Today Dergisi (https://acousticstoday.org/
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[3] Yazilim: ANSYS Acoustics, COMSOL Multiphysics veya open-source alternatifleri (e.g.,
SALOME, OpenFOAM) hakkinda tanitim materyalleri.
Bu dersi basartyla tamamlayan 6grenciler,

1. Ses dalgalarinin fiziksel temellerini ve akustikte kullanilan temel kavramlari
tanimlayabilecek ve yorumlayabileceklerdir.

Akustik dl¢tim cihazlarmi ve ses seviyesi, frekans analizi gibi temel 6l¢lim metriklerini
kullanarak deneysel veri toplayabilecek ve analiz edebileceklerdir.

Kapali ve agik alanlardaki akustik problemleri (yanki, giirtiltii yayilimi) analiz edebilecek
ve uygun kontrol yontemleri 6nerebileceklerdir.

Ders Ogrenim Ciktilar:

Akustik malzeme 6zelliklerini (yutma katsayisi, iletim kaybi) yorumlayabilecek ve belirli
bir akustik sorunun ¢dziimii i¢in uygun malzeme se¢imini degerlendirebileceklerdir.

Temel diizeyde niimerik akustik modelleme ve sinyal isleme yazilimlarin1 (MATLAB,
Python kiitiiphaneleri) kullanarak basit akustik simiilasyonlar yapabileceklerdir.

Cevresel ve endiistriyel giiriiltiiyli degerlendirebilecek ve ilgili ulusal/uluslararasi
mevzuat ve standartlar ¢ercevesinde etik ve sosyal sorumluluk bilinciyle giiriiltii kontrol
onlemleri tasarlayabileceklerdir.

DEGERLENDIRME SiSTEMI
| Etkinlikler Say1 Katki Pay1

Format: Yiiz yiize. Smav (90 dakika)
Detayli Degerlendirme Kriterleri:

Kiiciik Smavlar/Stiidyo Kritigi
Format: Klasik/Y1iz yilize. Coktan segmeli kisa sinav (5-10 dakika)
2 10
Derste islenen teorik konular ile ilgili problemleri ¢dzebilme
Qdev
Igerik: Derste islenen temel kavramlarin elestirel bigimde yorumlanmasini ve ilgili
kavramlarin disiplin-i¢i ve disiplinleraras1 alanlarda &rneklerinin bulunmasini
igeren ddevlerin verilmesi
*  Format: Yazili raporlar ve grup sunumlari 1 10
*  Detayli Degerlendirme Kriterleri:
- Bir problemin ¢6ziim siirecini mantikli ve dogru bir sekilde yazabilme
- Kavramlarin uygulamadaki 6rneklerini bulabilme
- Uygulamali disiinebilme, yorumlama ve gerekcelendirme siireglerinin
yiiriitiilebilmesi
Sunum/Jiiri
Grup sunumlari
) 1 20
-Ogrenilen konularin dogru bir sekilde aciklanabilmesi
-Sunum tekniklerinin dogru kullanilmasi
| Projeler H H ‘
| Seminer/Workshop H H ‘
Ara Smavlar
Igerik: Sinav haftasina kadar islenen konularin tiimiinii kapsayan kapsamli sorular 1 20
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-Dersin temel kavramlarinin anlasildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢oziilebilmesi
-Teorik diistinme siireglerinin yiiriitiilmesi

Final

Icerik: Dersin tiim igerigini kapsayan kapsamli sorular
Format: Yiiz yiize. Smav (90 dakika)

Detayli Degerlendirme Kriterleri: 1 40
-Derste iglenen tiim konularin derinlemesine kavranmis oldugunun gosterilmesi
-ileri diizey problem ¢6zme becerilerinin kullanilabilmesi
Dénem ici Calismalarin Basari Notuna Katkisi H 60
Final Sinavinin Basar1 Notuna Katkisi H 40
TOPLAM H 100
HAFTALIK KONULAR VE IiLGIiLi ON HAZIRLIK CALISMALARI
HAFTALAR KONULAR On Hazirhik
.. R R . Ders Notlari, 1,
Giris: Ses ve Akustigin Temel Fizigi. Ses dalgalari, dalga denklemleri, basing, hiz, . e
1 ounluk. empedans Kitap 5, Bolim 1-2
yogu > emp ) kisimlarinin okunmasi.
B Ders Notlan 2, Kitap 2,
2 Sesin Olg¢iilmesi ve Metrikler. Ses seviyesi (dB), ses giicii, ses siddeti. Frekans, dalga Boliim 3; Kitap 4, Boliim
boyu, oktav bantlari. 1.3 boliimlerinin
okunmasi.
Insan Isitmesi ve Psikoakustik. Isitme esigi, frekans duyarliligi, loudness, sesin insan| Ders Notlar1 2, Kitap 4,
3 iizerindeki fizyolojik ve psikolojik etkileri. Bolim 2 kisimlarinim
okunmasi.
Giiriiltii Kaynaklar1 ve Karakterizasyonu. Noktasal, ¢izgisel, yiizeysel kaynaklar. Ders Notlar1 3, Kitap 1,
4 Endiistriyel, ulasim ve ¢evresel giiriiltii kaynaklari. Bolim 4 kisimlarinin
okunmasi.
Ses Yalitimi ve Gegis Kaybi. Kiitle kanunu, ¢ift duvar teorisi, ses kopriileri. Ders Notlar1 3, Kitap 1,
Bolim 5; Kitap 4, Bolim
5 e goe ..
8 boliimlerinin
okunmasi.
Ses Yutumu ve Yanki Kontrolii. Yutma katsayisi, yanki siiresi (Sabine, Eyring), Ders Notlar1 4, Kitap 1,
6 akustik panel ve bosluk rezonatorler. Bolim 6; Kitap 5, Bolim
21 kisimlarinin
okunmasi.
Kapali Alan Akustigi. Modlar, difiizyon, kii¢iik ve biiylik odalarda ses alan1. Kiigiik Ders Notlar1 4, Kitap 4,
7 Sinav 1 Bolim 6 bolimlerinin
okunmasi.
8 Ara Simav 1
Acik Alan AKustigi ve Cevresel Giiriiltii. Sesin atmosferik kosullarda yayilimi, Ders Notlart 5, Kitap 4,
9 zemin etkisi, bariyerler. Bolim 5 kisimlarinin
okunmasi.
Akustik Ol¢iim Cihazlan ve Standartlar. Ses diizeyi olcer, kalibrator, faz dizi Ders Notlar1 5, Kitap 1,
mikrofonlar. ISO, ANSI standartlarina giris. Bolim  7;1lgili  ISO
10 standartlarindan 6rnekler
sunulmast  (e.g., ISO
9614, ISO 374x).
Sinyal sleme ve Akustik Veri Analizi. FFT, spektrogram, ses kaydi ve temel sinyal Ders Notlar1 6, Kitap 4,
isleme uygulamalari (Python/MATLAB). Bolim  3; bolimlerinin
11 okunmasi. Online
kaynak: SciPy Signal
Processing Kiitiiphanesi.
Niimerik Akustik Modelleme (TEM). Sonlu Elemanlar Metodu (FEM) veya Sinir Ders Notlar1 6,
12 Elemanlar Metodu (BEM) ile temel akustik simiilasyonlara giris. Kitap 4 Bolim 1-2
kisimlarinin okunmasi.
) Ders Notlar1 6
13 Sesin Insan ve Cevre Uzerindeki Etkileri. Giiriiltii kirliliginin ekolojik ve sosyal Kitap 4 Bolim 3, DSO

etkileri. Stirdiiriilebilir akustik tasarim prensipleri. Kiiciik Smav 2

boliimlerinin - okunmasi
ve T.C. Cevre Sehircilik
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Bakanlig1 gliriilt
yonetmeligi dokiimanlari

Mgili makalelerin
incelenmesi.
Ornek Olay Incelemeleri ve Proje Sunumlar. Ogrenci proje sunumlari: 1. DSOveT.C. Cevre
Endiistriyel veya ¢evresel bir giiriiltii probleminin analizi ve kontrolii. Sehircilik Bakanlig1
14 gliriiltii yonetmeligi

dokiimanlar. Tlgili
makalelerin okunmasi.

Ders Tekrar ve Konu Tartismalari. 1. Ogrencilerden gelen 6neri
15 ve ders ile ilgili
talepleri/Anketler
yapilmasi.
16 [Final

AKTS iSYUKU TABLOSU

Etkinlikler ‘ Say1 ‘ Siiresi (Saat) Toplam Isyiikii
| 1 |

‘ 3 42

Ders Saati

Laboratuar

Uygulama

Arazi Calismasi

Simif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Siavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Smavlar (Simav Siiresi + Smav

Hazirlik Siiresi) 20

Final (Sinav Siiresi + Sinav Hazirhk

Siiresi) 25

Toplam isyiikii: H

Toplam Isyiikii / 30(s): H

AKTS Kredisi:
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COURSE INFORMATION FORM

| FACULTY / GRADUATE SCHOOL Faculty of Arts and Sciences |

DEPARTMENT / PROGRAMME

Physics

TITLE OF COURSE

Acoustics and Noise Control

CODE

FI1Z1131

LOCAL CREDIT

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

0

PREREQUISITE

None

SEMESTER

Fall, Spring

COURSE LANGUAGE

Turkish, English

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

Murat ODUNCUOGLU

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to teach students the fundamental physical principles of sound and
acoustics, the effects of noise on humans and the environment, noise control methods, and
relevant national/international standards. The course blends theoretical knowledge with
numerical modeling (MATLAB/Python), experimental measurement techniques, and signal
processing, aiming for students to gain competence in analyzing and solving acoustic
problems from an interdisciplinary perspective. (Aligned with Departmental Mission 1, 3,
and PEO)

COURSE CONTENT

Fundamental acoustics and physics of sound, properties and propagation of sound waves;
human hearing and psychoacoustics; noise measurement metrics (sound level, sound power,
octave band analysis); characterization of noise sources; sound insulation, absorption, and
reverberation control; room and environmental acoustics; acoustic materials and structures;
assessment and control of environmental and industrial noise; fundamentals of numerical
acoustic modeling and simulation; applications of signal processing techniques in acoustics;
acoustic measurement devices and international standards (ISO, ANSI); sustainable
acoustic design and noise policies.

RECOMMENDED OR REQUIRED
READING

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04)

Coursebooks:

[1] Lecture Notes.

[2] Barron, R. F. Industrial Noise Control and Acoustics. CRC Press, 2002.

[3] Crocker, M. J. Handbook of Noise and Vibration Control. John Wiley & Sons, 2007.
[4] Bies, D. A., & Hansen, C. H. Engineering Noise Control: Theory and Practice. 6th ed.,
CRC Press, 2021. (Updated)

[5] Everest, F. A., & Pohlmann, K. Master Handbook of Acoustics. 6th ed., McGraw-Hill
Education, 2014. (Updated
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Recommended Readings:

[1] Kuttruff, H. Acoustics: An Introduction. Taylor & Francis, 2007.

[2] Online Resource: Acoustics Today Journal (https://acousticstoday.org/)

[3] Software: Introductory materials on ANSYS Acoustics, COMSOL Multiphysics, or
open-source alternatives (e.g., SALOME, OpenFOAM).

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

1. Define and interpret the physical fundamentals of sound waves and the basic
concepts used in acoustics.

Collect and analyze experimental data using acoustic measurement devices and
basic measurement metrics such as sound level and frequency analysis.

Analyze acoustic problems in enclosed and open spaces (reverberation, noise
Course Learning Outcomes propagation) and propose appropriate control methods.

Interpret acoustic material properties (absorption coefficient, transmission loss)
and evaluate appropriate material selection for solving a specific acoustic
problem.

Perform basic acoustic simulations using fundamental numerical acoustic
modeling and signal processing software (MATLAB, Python libraries).

Evaluate environmental and industrial noise and design noise control measures
within the framework of relevant national/international regulations and standards,
with an awareness of ethics and social responsibility.

EVALUATION SYSTEM

| Activities Number Percentage of Grade

‘ Attendance/Participation H H

| Laboratory H H

‘ Application H H

| Field Work H H

‘ Special Course Internship (Work Placement) H H

Quizzes/Studio Critics

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

Format: Face-to-face multiple-choice quiz (5-10 minutes)

*Detailed Assessment Criteria:

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

Content: Assignments requiring critical analysis of fundamental concepts
covered in class and identification of examples of these concepts within both
intra-disciplinary and interdisciplinary contexts

* Format: Written reports and group presentations

* Detailed Assessment Criteria:

-Ability to logically and accurately demonstrate the problem-solving process
-Ability to find practical examples of the concepts

- Ability to carry out processes of applied thinking, interpretation, and
justification

Presentations/Jury

Content: Students will be asked to evaluate their own learning processes and
deliver group presentations

* Format: Group presentations 1 20
* Detailed Assessment Criteria:

-Ability to accurately explain the topics learned -Proper use of presentation

Homework Assignments
techniques
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| Project

| Seminar/Workshop

Mid-Terms

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

Final

Content: Comprehensive questions covering the entire content of the 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 H

Percentage of Final Examination H

TOTAL H

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS COURSE OUTLINE Related Preparation
1 Introduction: Basic Physics of Sound and Acoustics. Sound waves, wave equations, Reading Lecture Notes
pressure, velocity, density, impedance. 1, Book 5, Ch 1-2.
Measurement of Sound and Metrics. Sound level (dB), sound power, sound intensity. Reading Lecture Notes
2 2, Book 2, Ch 3; Book
Frequency, wavelength, octave bands.
4,Ch 1.3.
3 Human Hearing and Psychoacoustics. Hearing threshold, frequency sensitivity, Reading Lecture Notes
loudness, physiological and psychological effects of sound on humans. 2, Book 4, Ch 2.
4 Noise Sources and Characterization. Point, line, surface sources. Industrial, Reading Lecture Notes
transportation, and environmental noise sources. 3, Book 1, Ch 4.
. .. Reading Lecture Notes
5 E;)ilén;is Insulation and Transmission Loss. Mass law, double wall theory, sound 3. Book 1, Ch 5: Book
8es. 4, Chs8.
Sound Absorption and Reverberation Control. Absorption coefficient, reverberation Reading Lecture Notes
6 . . . . . 4, Book 1, Ch 6; Book
time (Sabine, Eyring), acoustic panels and cavity resonators. 5 Chal
. o . . Reading Lecture Notes
7 Room Acoustics. Modes, diffusion, sound field in small and large rooms. Quiz 1 4, Book 4, Ch 6.
8 Midterm 1
9 Environmental Acoustics and Noise. Sound propagation under atmospheric Reading Lecture Notes
conditions, ground effect, barriers. 5, Book 4, Ch 5.
Reading Lecture Notes
5, Book 1, Ch
10 Acoustic Measurement Devices and Standards. Sound level meters, calibrators, phased 7; Examples from
array microphones. Introduction to ISO, ANSI standards. relevant ISO standards
(e.g., ISO 9614, ISO
374x).
Reading Lecture Notes
Signal Processing and Acoustic Data Analysis. FFT, spectrogram, sound recording, 6, B.OOk 4, Ch
1 and basic signal processing applications (Python/MATLAB) 3; Online resource.
gnatp £2pp y ’ SciPy Signal
Processing Library.
Reading Lecture Notes
12 Numerical Acoustic Modeling (Intro). Introduction to basic acoustic simulations using 6, Book 2, Ch
the Finite Element Method (FEM) or Boundary Element Method (BEM). 10; COMSOL/ANSYS
training materials.
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1. Reading WHO and
Turkish Ministry of
Effects of Sound on Humans and the Environment. Ecological and social impacts of Environment and
13 . . . . . . . o .
noise pollution. Principles of sustainable acoustic design. Quiz 2 Urbanization noise
regulation documents.
Relevant articles.
14 Case Studles.and PI:OJeCt Prersentaﬂons. Stqdent project presentations: Analysis and 1. Student projects.
control of an industrial or environmental noise problem.
1. Students Advice and
15 Review and Lecture Discussions. Offers about lecture /
Survey.
16 Final
ECTS WORKLOAD TABLE
Activities Number Duration Total Workload
(Hour)
Course Hours H 14 H 3 H 42
Laboratory H H H
Application H H H
Field Work H H H
Study Hours Out of Class H 14 H 4 H 56
Special Course Internship (Work Placement) H H H
Homework Assignments H 1 H 4 H 4
Quizzes/Studio Critic H 2 H 3 H 6
Project H H H
Presentations / Seminar H 1 H 5 H 5
Mid-Terms (Examination Duration + Examination Prep.
. 1 20 20
Duration)
Final (Examination Duration + Examination Prep. Duration) H 1 H 25 H 25
Total Workload: H 161
Total Workload / 30(h): H 5.36
ECTS Credit: 5
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Ders Odrenim Ciktis1 & Program Ciktis1 Matrisi

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

1
I~
[\9)
15
1
[[9%)

Pg :-2 Uygulamali bilgilerini fiziksel siireclerin
modellenmesi, deneysel tasarim ve problem
¢ozlimiinde etkili ve amaca yonelik bigimde
kullanabileceklerdir. / Apply their practical
knowledge effectively and strategically in
modelling physical processes, experimental
design, and problem-solving.

1w
1
1w
I
N
19

P£2-3 Kuramsal ve/veya deneysel bilgilerini
karmasik fizik problemlerinin ¢oziimiinde etkili
bigimde kullanarak, bu problemlere yonelik
uygun analiz ve modelleme ydntemlerini 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.

N
[
|
[
N
1IN

P g;-4 Disiplinlerarast bir yaklasimla, farkli
alanlarda edinmis olduklar1 bilgileri
sentezleyebileceklerdir. / Synthesise knowledge
acquired from different disciplines through an
interdisciplinary approach.

P S ‘-5 Fizik biliminin temel ve uygulamali
alanlarinda edindikleri bilgi birikimlerini ve
kuramsal analiz, deneysel uygulama ve sayisal
modelleme ve hesaplamali fizik araglarim
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
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
energy technologies, advanced materials design,
nuclear technology and quantum Technologies.

N
N
|98]
19}
N
N

Pg;-6 Fizik alaninda yaygin olarak kullanilan
en az bir programlama dili ile bilgisayar ve yapay
zeka teknolojilerini, problemleri ¢ézmek, veri
analizi yapmak ve simiilasyonlar gerceklestirmek
i¢in etkin bi¢cimde kullanabileceklerdir. / Use at
least one programming language and computer
and artificial intelligence technologies widely

N
N
1
I~
1
(%)
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employed in physics for problem-solving, data
analysis, and simulations.

PC-7 Fizik ve ilgili alanlardaki bilimsel ve
teknolojik gelismeleri izleyebilecek, kariyer
firsatlarin1 degerlendirerek kisisel ve mesleki
gelisim  hedeflerini  belirleyebilecek ve bu
hedeflere ulasmak i¢in hayat boyu &grenme
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.

P Q-S Bilimsel arastirmalarini ve mesleki
faaliyetlerini yiiriitirken dogabilecek hukuksal
sonuglar1 ve toplumsal etkileri dikkate alarak
mesleki etik ilkeler, kalite standartlari 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,
and universal values by taking into account
potential legal and societal consequences of their
scientific research and professional activities.

[\

I~

1

1

1

1

P g;-9 Bireysel olarak ya da takimlarda etkin
bicimde calisabileceklerdir. / Work effectively
both independently and as part of a team.

PC-10 Fizik alaninda giivenilir bilgi
kaynaklarina  ulagarak literatiir ~ taramast
yapabilecek ve akademik aragtirma tasarlayip
yiiriitebileceklerdir. / Access reliable sources of
information, conduct literature reviews, and
design and carry out academic research in the
field of physics.

PS ;-1 1 Fizik konularimi, teorileri, arastirmalari
ve problem ¢Oziimlerini, fizik terminolojisi
kullanarak tiim paydaslara Tiirk¢e ve Ingilizcede
sozli ve yazili 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.

1

18]

1

I~

I~

1

Pg:-lz Laboratuvar caligmalarinda bilimsel
veri toplayarak teknik ve/veya bilimsel raporlar
hazirlayabilecek ve mevcut raporlari
yorumlayabileceklerdir.aktarabileceklerdir. /
Collect scientific data during laboratory work,
prepare technical and/or scientific reports and
interpret existing reports.

I

1

I~

1

1

I
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