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Course Objectives
(Dersin Amaci)

1. Provide students with a strong foundation in fundamental circuit theory,
including basic electrical quantities, ideal circuit elements, and the physical
laws governing electrical circuits.

2. Develop students’ ability to model and analyze electrical circuits
mathematically, using algebraic and differential equations derived from
circuit laws.

3. Equip students with systematic analysis techniques for solving time-
invariant and dynamic electrical circuits, including nodal, mesh, and
equivalent-circuit methods.

4. Enable students to select appropriate circuit analysis methods and apply
them efficiently to determine circuit behavior and responses.

5. Introduce students to basic circuit design concepts, allowing them to
design and analyze simple circuits that meet specified functional
requirements.

6. Prepare students for advanced courses in electrical and electronics
engineering by establishing analytical rigor, problem-solving discipline, and
foundational circuit intuition.

1. Ogrencilere, temel elektriksel buyiikliikler, ideal devre elemanlari ve
elektrik devrelerini yoneten fiziksel yasalari kapsayan saglam bir temel devre
teorisi altyapisi kazandirmak.

2. Devre vyasalarindan tiretilen cebirsel ve diferansiyel denklemleri
kullanarak, 6grencilerin elektrik devrelerini matematiksel olarak modelleme
ve analiz etme becerilerini gelistirmek.

3. DUgum gerilimi, ¢cevre akimi ve esdeger devre yontemleri dahil olmak
lizere, zamanla degismeyen ve dinamik elektrik devrelerinin ¢6zimi igin
sistematik analiz teknikleri kazandirmak.

4. Ogrencilerin, verilen bir devre problemi icin uygun devre analiz
yontemlerini secebilme ve bu yontemleri devre davranisi ve tepkilerini
belirlemek amaciyla etkin bicimde uygulayabilme yetkinligini saglamak.

5. Ogrencilere temel devre tasarimi kavramlarini tanitmak ve belirlenen
islevsel gereksinimleri karsilayan basit devreleri tasarlayip analiz
edebilmelerini saglamak.

6. Analitik titizlik, problem c¢6zme disiplini ve temel devre sezgisi
kazandirarak, 6grencileri elektrik ve elektronik mihendisligindeki ileri diizey
derslere hazirlamak.

Course Content
(Dersin igerigi)

Introduction to basic electrical quantities, including voltage and current, and
ideal circuit elements. Fundamental laws for circuit analysis, including Ohm’s
law and Kirchhoff’'s laws. Analysis techniques for resistive circuits with
independent and dependent sources. Equivalent circuits and network
simplification methods. Node-voltage and mesh-current analysis, source
transformation, and superposition. Thevenin and Norton equivalents.




Introduction to operational amplifiers. Basic concepts of inductance and
capacitance, and transient response of first- and second-order circuits.

Temel elektriksel buyutklikler olan gerilim ve akim ile ideal devre
elemanlarina giris. Ohm Kanunu ve Kirchhoff Kanunlari dahil olmak Gzere,
devre analizine iliskin temel yasalar. Bagimsiz ve bagimli kaynaklar iceren
direncli devrelerin analiz yontemleri. Esdeger devreler ve ag sadelestirme
teknikleri. DGgum gerilimi ve ¢evre akimi analizleri, kaynak donisimi ve
siiperpozisyon yéntemi. Thevenin ve Norton esdeger devreleri. islemsel
ylkselteclere giris. Endiiktans ve kapasitansin temel kavramlari ile birinci ve
ikinci dereceden devrelerin gecici rejim tepkileri.

Course Learning Outcomes
(Dersin Ogrenme Ciktilari)

CO1. Explain the fundamental concepts of electric voltage, current, power,
and energy, and apply Ohm’s law and Kirchhoff’s laws using mathematical
and engineering principles. [1.1, 1.2, 2.1]

CO2. Identify, model, and analyze ideal basic circuit elements by describing
their terminal characteristics and mathematical behavior. [1.1, 1.2, 2.1]
C03. Formulate electrical circuits using appropriate algebraic and
differential equation models based on physical laws and element
characteristics. [1.1, 1.2, 2.1]

COA4. Apply systematic circuit analysis techniques (e.g., node-voltage, mesh-
current, superposition, equivalent circuits) to determine circuit responses.
[1.1,1.2,2.1]

CO5. Select and justify appropriate analysis methods and simplification
techniques for a given circuit problem, considering efficiency and
applicability. [1.1, 1.2, 2.1, 4.1]

CO6. Design and analyze simple electrical circuits that satisfy specified
performance requirements using basic circuit theory principles. [1.1, 1.2,
2.1, 4.1]

[Note: Numbers in brackets are the related program outcome PO numbers]

CO1. Elektrik gerilimi, akim, glc¢ ve enerjiye iliskin temel kavramlari
actklamak; Ohm Kanunu ve Kirchhoff Kanunlarini matematiksel ve
muhendislik ilkeleri cercevesinde uygulamak. [1.1, 1.2, 2.1]

CO2. ideal temel devre elemanlarini tanimlamak, modellemek ve ug
(terminal) karakteristikleri ile matematiksel davranislarini agiklayarak analiz
etmek. [1.1, 1.2, 2.1]

CO3. Fiziksel yasalar ve eleman 0Ozelliklerine dayanarak, elektrik devrelerini
uygun cebirsel ve diferansiyel denklem modelleri ile ifade etmek. [1.1, 1.2,
2.1]

COA4. Devre tepkilerini belirlemek amaciyla, diglim gerilimi, cevre akimi,
sliperpozisyon ve esdeger devreler gibi sistematik devre analiz tekniklerini
uygulamak. [1.1, 1.2, 2.1]

CO5. Verilen bir devre problemi igin, etkinlik ve uygulanabilirlik kriterlerini
dikkate alarak uygun analiz yontemlerini ve sadelestirme tekniklerini
se¢mek ve gerekgelendirmek. [1.1, 1.2, 2.1, 4.1]

CO6. Temel devre teorisi ilkelerini kullanarak, belirlenen performans
gereksinimlerini saglayan basit elektrik devrelerini tasarlamak ve analiz
etmek. [1.1,1.2,2.1, 4.1]

[Not: Késeli parantez icindeki sayilar ilgili program ¢ikti PC numaralaridir]

ISCED Category of course
(Dersin ISCED Kategorisi)

52-Engineering

Textbook
(Ders Kitabi)

J. W. Nilsson, and S. A. Riedel, Electrical Circuits, 12th Ed., Prentice Hall,
2025




Other References
(Yardimci Kaynaklar)

COURSE PLAN
(DERS PLANI)

Week
(Hafta)

Topics
(Konular)

Circuit Variables
1. The International System of Units, 2. Circuit Analysis: An Overview, 3. Voltage and Current,
4. The Ideal Basic Circuit Element, 5. Power and Energy

Circuit Elements
1. Voltage and Current Sources, 2. Electrical Resistance (Ohm’s Law), 3. Construction of a
Circuit Model

Kirchoff’s Laws, Simple Resistive Circuits
1. Kirchhoff’s Laws, 2. Analysis of a Circuit Containing Dependent Sources, 3. Resistors in Series,
4. Resistors in Parallel

Circuit Properties: Voltage and Current Divider Rules
1. The Voltage-Divider and Current-Divider Circuits, 2. Voltage Division and Current Division,
3. Measuring Voltage and Current, 4. Measuring Resistance-The Wheatstone Bridge

Circuit Analysis Techniques (1/3)
1. Terminology, 2. Introduction to the Node-Voltage Method, 3. The Node-Voltage Method and
Dependent Sources, 4. The Node-Voltage Method: Some Special Cases

6-7

Circuit Analysis Techniques (2/3)

5. Introduction to the Mesh-Current Method, 6. The Mesh-Current Method and Dependent
Sources, 7. The Mesh-Current Method: Some Special Cases, 8. The Node-Voltage Method Versus
the Mesh-Current Method

Circuit Analysis Techniques (3/3)
9. Source Transformations, 10. Th'evenin and Norton Equivalents, 11. More on Deriving a
Thevenin Equivalent, 12. Maximum Power Transfer, 13. Superposition

Operational Amplifer (1/2)
1. Operational Amplifer Terminals, 2. Terminal Voltages and Currents, 3. The Inverting-Amplifer
Circuit

10

Operational Amplifer (2/2)
4. The Summing-Amplifer Circuit, 5. The Noninverting-Amplifer Circuit, 6. The Difference
Amplifer Circuit

11

Inductance and Capacitance
1. The Inductor, 2. The Capacitor, 3. Series-Parallel Combinations of Inductance and Capacitance

12

Natural and Step Response of First Order (RC, RL) Circuits (1/2)
1. The Natural Response of an RL Circuit, 2. The Natural Response of an RC Circuit, 3. The
Step Response of RL and RC Circuits

13-14

Natural and Step Response of First Order (RC, RL) Circuits (2/2)
4. A General Solution for Step and Natural Responses, 5. Sequential Switching, 6. Unbounded
Response, 7. The Integrating Amplifer
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