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Ders Uygulamasi, Saat/Hafta
Kod Yariyil Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester)| (Local Credits) | (ECTS Credits) Ders Uygulama Laboratuar
(Theoretical) (Tutorial) (Laboratory)
EEF211/211E 3 3 5 3 0 0
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(Course Type) (Course Language) | Ingilizce(English)

Dersin Onkosullan
(Course Prerequisites)

(FIZ 102 MIN DD veya(or) FIZ102 E MIN DD) ve (and) (MAT 281 MIN DD veya (or) MAT
281E MIN DD veya (or) MAT 261 MIN DD veya (or) MAT 261E MIN DD)

Dersin Mesleki Bilesene
Katkisi, %
(Course Category

Temel Bilim ve Miihendislik/Mimar

Matematik Temel Mihendislik lik Tasarim Genel Egitim
(Basic Sciences | (Engineering Science) | (Engineering/Archit | (General Education)
and Math) ecture Design)

by Content, %)

- 100 - -

Dersin Tanimi

(Course Description)

Fiziksel elektrik devreleri. Elektrik devre elemanlari ve devrelerin matematiksel
modelinin elde edilmesi. Gli¢ ve enerji fonksiyonlari. Aktif ve pasif eleman tanimlari.
Devre teorisinin aksiyomlari, tanimsiz buyukllkleri. Kirchhoff yasalarina iligkin
denklemlerin yazilmasi. Graf teorisinin temel tanimlari. Devre graflari. Graf matrisleri.
Tellegen Teoremi. iki ve cok uglu devre elemanlari: direng, kapasite, endiiktans,
memristor. Direng devrelerine iliskin devre denklemlerinin elde edilmesi: Kiris
akimlari, Dal Gerilimleri, Cevre akimlari ve diugim gerilimleri yéntemleri. Lineer
olmayan direng devrelerinin incelenmesi: Calisma noktasinin ve kiiglk isaret esdeger
devresinin elde edilmesi. Thevenin ve Norton teoremleri. Dinamik (RLC) devrelerin
incelenmesi: durum denklemleri yontemi. Birinci ve ikinci mertebeden durum
denklemlerinin 6z, zorlanmis ve tam ¢6zim.

Physical Electric circuits. Modeling of electrical circuits elements. Power and energy
function. Active and passive elements. Axioms of Circuit theory and undefined
variables. Kirchhoff’s laws: Current and voltage equations. Basics of graf theory,
circuit graphs and graph matrices. Tellegen Theorem. Two and multi-terminal
elements: resistor, capacitor, inductor, memristor. Chord Current, Branch Voltage,
Node voltage and Mesh current methods for resistive circuits. Analysis of Nonlinear
resistive circuits: Operating points, small signal equivalent circuit. Thevenin and
Norton theorems. Analysis of dynamic (RLC) circuits: State equations. Zero-input,
zero-state and complete solution of first and second order state equations.

Dersin Amaci

1. Matematik, temel bilimler ve miihendislik bilgilerini elektrik, elektronik ve
haberlesme miihendisligi alaninda uygulama becerisi kazandirmak

2. Elektrik devrelerinin ve elemanlarinin modellerinin 6grenilmesini saglamak
3. Elektrik devrelerini analiz etme yetenegi kazandirmak

(Course Objectives)

1. To provide an ability to apply mathematics, science and engineering concepts to
electrical engineering and electronics and communication engineering problems
2. To acquire the concept of modeling electric circuits and elements.

3. To provide competence on the basics of electrical circuit analysis

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

1.Elektrik devrelerindeki temel 2- uglu ve ¢ok uglu elemanlari 6grenmek
2.Kirchoff’'un akim ve gerilim yasalarinin 6grenmek

3.Duglim gerilimleri ve cevre akimi yontemleri ile direncli devrelerin analizini
yapabilmek

4.Lineer olmayan direngli devrelerin analizini yapabilmek

5.Bir RLC devresinin durum denklemlerini elde edebilmek




1.To learn 2-ports and multi-ports elements in electrical circuits

2.To learn Kirchhoff’s current and voltages Laws

3.To be able to analyze of resistive circuits using node voltage and mesh current
methods

4.To be able to analyze of nonlinear resistive circuits

5.To be able to obtain state equations of RLC circuits




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 Elektrik devresi ve devre teorisi. Toplu parametreli devreler. Elektrik devre 1,2
elemanlarinin matematiksel modellerinin elde edilmesi: 6lciim grafi ve ug grafi .
2 Kirchhoff'un gerilim ve akim yasalari, Glg ve enerji fonksiyonlari. Tellegen teoremi 2
3 Graf teorisinde temel tanimlar, devre grafi ve graf matrisleri. 2,3
4 Devre grafinda lineer bagimsiz akim ve gerilim denklem takimlarinin elde edilmesi. 2,3
Lineer ve Lineer olmayan iki uglu (Direng,kapasite, endiktans,memristor) devre 1
5 elemanlari, iki kapili devre elemanlari (transformator, jirator), Bagimsiz kaynaklar,
bagimh kaynaklar, cok uclu devre elemanlari (transistor, islemsel kuvvetlendirici)
6 2-uclu lineer ve lineer olmayan devre elemanlari, paralel-seri baglanti, Aktif ve pasif 1
eleman tanimlari
2 Direncli Devrelerin Graf Temelli Analiz Yontemleri: Kiris akimlari ve Dal Gerilimleri 2,3
Yontemleri
8 DGgum gerilimleri yontemi 2,3
9 Cevre akimlari yontemi 2,3
10 Norton ve Thevenin esdeger devreleri 4
11 Lineer olmayan direncli devrelerin analizi; Calisma noktasinin bulunmasi, Kiicik isaret 4
analizi
12 RLC devrelerinin durum denklemlerinin elde edilmesi 5
13 RLC ve ¢ok uglulardan olusmus devrelerde durum denklemlerinin elde edilmesi 5
14 Birinci ve ikinci mertebeden devrelerin 6z, zorlanmis ve tam ¢ozimleri 5
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
Electric circuits and circuit theory. Lumped circuits. Models and modeling of 1,2
1 electrical circuits elements: measurement and terminal graphs and the terminal
equation.
) Kirchhoff’s Current and voltage laws. Functions of power and energy. Tellegen 2
Theorem.
3 Fundamentals of graph theory: circuit graphs and graph matrices. 2,3
4 Linear independent current and voltage equations from circuit graph (digraph). 2,3
2-terminal linear and nonlinear circuit elements (resistor, capacitor, inductor, 1
5 memristor), 2-ports (transformator, jirator), dependent and independent sources,
multi-terminal circuit elements (transistors, operational amplifier ).
6 2-terminal linear and nonlinear circuit elements, parallel-, serial-connected circuit 1
elements, Active and passive circuit elements.
7 Graph based circuit analysis methods: Chord Current and Branch Voltage Methods 2,3
8 Node-voltage method 2,3
9 Mesh-current method 2,3
10 Norton and Thevenin Theorems 4
11 Analysis of nonlinear resistive circuits; Operating point, small signal analysis. 4
12 State-state equations of RLC circuit 5
13 State-state equations of RLC circuits with multi-terminal circuits elements 5
14 Zero-input, zero-state and complete solutions of first- and second-order circuits 5




Dersin Program Ogrenci Giktilanyla iligkisi

Programin mezuna kazandiracag bilgi ve beceriler (programa ait giktilar)

Katki

Seviyesi

1

2

3

Mihendislik, fen ve matematik ilkelerini uygulayarak karmagsik mihendislik problemlerini belirleme,
formile etme ve ¢ozme becerisi.

X

Kiresel, kiilturel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saglik, glivenlik ve
refahi gbz 6niine alarak ¢oziim lireten miihendislik tasarimi uygulama becerisi.

Farkh dinleyici gruplariyla etkili iletisim kurabilme becerisi.

Mihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve miihendislik ¢ozimlerinin
kiresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini g6z 6niinde bulundurarak bilingli kararlar
verme becerisi.

Uyeleri birlikte liderlik saglayan, isbirlikgi ve kapsayici bir ortam yaratan, hedefler belirleyen, gérevleri
planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma yetenegi becerisi.

Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug ¢ikarmak icin miihendislik
yargisini kullanma becerisi.

Uygun 6grenme stratejileri kullanarak ihtiyag duyuldugunda yeni bilgi edinme ve uygulama becerisi.

Olgek:  1:Az, 2:Kismi, 3:Tam

Relationship of the Course to Program Student Outcomes

Program Student Outcomes

Level of
Contribution

1

2

3

An ability to identify, formulate, and solve complex engineering problems by applying principles of
engineering, science, and mathematics.

X

An ability to apply engineering design to produce solutions that meet specified needs with consideration
of public health, safety, and welfare, as well as global, cultural, social, environmental, and economic
factors.

An ability to communicate effectively with a range of audiences.

An ability to recognize ethical and professional responsibilities in engineering situations and make
informed judgments, which must consider the impact of engineering solutions in global, economic,
environmental, and societal contexts.

An ability to function effectively on a team whose members together provide leadership, create a
collaborative and inclusive environment, establish goals, plan tasks, and meet objectives.

An ability to develop and conduct appropriate experimentation, analyze and interpret data, and use
engineering judgment to draw conclusions.

An ability to acquire and apply new knowledge as needed, using appropriate learning strategies.

Scaling: 1: Little, 2:Partial, 3: Full

Tarih (Date) Béliim onayi (Departmental approval)




Ders kaynaklari ve Basari degerlendirme sistemi (Course materials and Assessment criteria)

LINEAR AND NONLINEAR CIRCUITS: BASIC & ADVANCED CONCEPT, M.

Ders Kitab PARODI AND M. STORACE, SPRINGER INT. PUB. 2018. (ISSN 1876-1100).
(Textbook)
1. FUNDAMENTALS OF ELECTRIC CIRCUITS, C.K. ALEXANDER, M.
SADIKU, 2012, MC GRAW HILL.
2. LINEAR AND NONLINEAR CIRCUITS L.O.CHUA, C.A. DESOER, E.S.
KUH 1987-MCGRAW HILL
Diger Kaynaklar 3. ELECTRIC CUIRCUITS, J.W. NILSSON S. A. RIEDEL, 2011, PRENTICE

(Other References)

HALL

4. INTRODUCTION TO ELECTRIC CIRCUITS, RICHARD C. DORF,
JAMES A. SVOBODA 2013,WILEY

5. DEVRE ANALIZI DERSLERI KISIMI, TOKAD 1986-CAGLAYAN

KITABEVI
Odevler ve Projeler -
(Homework & Projects) )
Laboratuar Uygulamalari -
(Laboratory Work) i
Bilgisayar Kullanimi
(Computer Usage) -
Diger Uygulamalar :
(Other Activities) ]
Faaliyetler Adedi Genel Nota Katki, %
(Activities) (Quantity) (Effects on Grading, %)
Yil igi Sinavlari
(Midterm Exams) 2 40
Kisa Sinavlar
(Quizzes)
s erlend Odevler 5 20
B'asarl !)eger endirme (Homework)
Sistemi -
Projeler
Proi
(Assessment Criteria) ( :‘o;ecti) - —
D6nem Odevi/Projesi
(Term Paper/Project)
Laboratuar Uygulamasi
(Laboratory Work)
Diger Uygulamalar
(Other Activities)
Final Sinavi
(Final Exam) ! 40




