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Course Objectives

(Dersin Amaci)

1. Provide students with an introductory level of understanding of electrical
circuits, laboratory safety, and the use of electrical measurement
instruments.

2. Develop students' ability to analyze, construct, and experimentally verify
electrical circuits using fundamental circuit laws.

3. Equip students with analytical, simulation, and experimental techniques
for analyzing first and second order dynamic circuits.

4. Enable students to predict, measure, and interpret the behavior of basic
AC and DC circuits.

5. Develop students' ability to apply appropriate analytical and experimental
methods to solve circuit problems, evaluate results, and design simple
electrical circuits.

1. Ogrencilere elektrik devreleri, laboratuvar giivenligi ve elektriksel 6lcim
cihazlarinin kullanimi hakkinda giris diizeyinde bilgi kazandirmak.

2. Ogrencilerin temel devre yasalarini kullanarak elektrik devrelerini analiz
etme, kurma ve deneysel olarak dogrulama becerilerini gelistirmek.

3. Ogrencilere birinci ve ikinci dereceden dinamik devrelerin analizinde
kullanilacak analitik, benzetim ve deneysel yontemleri kazandirmak.

4. Ogrencilerin temel alternatif akim ve dogru akim devrelerinin
davraniglarini 6ngdérmelerini, 6lgmelerini ve yorumlamalarini saglamak.

5. Ogrencilerin devre problemlerini ¢c6zmek, sonuglar degerlendirmek ve
basit elektrik devreleri tasarlamak igin uygun analitik ve deneysel ydntemleri
uygulama becerilerini gelistirmek.

Course Content
(Dersin igerigi)

Introduction to basic electrical quantities, ideal circuit elements. Kirchhoff's
laws. Characterization of linear resistive elements, Ohm's law. Analysis of
resistive circuits. Techniques of circuit analysis. Introduction to operational
amplifiers, capacitors, inductors. DC response of first- and second-order
circuits. Sinusoidal sources, phasor representations, characteristics of circuit
elements in frequency domain, impedance. Steady state solutions in the
steady
calculations. Laboratory safety, electrical measurements, and the use of test

frequency domain. Transformers. Sinusoidal state power

instruments and circuit simulation tools. Experimental construction,

analysis, and verification of electrical circuits.

Temel elektriksel buylkliiklere ve ideal devre elemanlarina giris. Devrelerin
cizge gosterimi. Kirchhoff yasalari. Dogrusal ve dogrusal olmayan direng
elemanlarinin karakterizasyonu, Ohm yasasi. Direncli devrelerin analizi.
Devre analiz teknikleri. islemsel yiikselteclere, kapasitorlere ve endiiktorlere
giris. Birinci ve ikinci dereceden devrelerin dogru akim cevabi. Sinlizoidal
kaynaklar, fazor gosterimleri, devre elemanlarinin frekans bolgesindeki
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ozellikleri, empedans. Frekans alaninda kararh durum c¢ozimleri.
Transformatorler. Sinlizoidal kararhh durum glic hesaplari. Laboratuvar
glvenligi, elektriksel oOlcimler ile test cihazlarinin ve devre benzetim
araclarinin kullanimi. Elektrik devrelerinin deneysel olarak kurulmasi, analiz
edilmesi ve dogrulanmasi.

Course Learning Outcomes
(Dersin Ogrenme Ciktilari)

1. Explain and apply fundamental electrical quantities, ideal circuit
elements, Ohm'’s law, Kirchhoff’s laws. [1.1, 1.2]

2. Model and analyze linear and nonlinear resistive circuits using systematic
circuit-analysis techniques and appropriate mathematical models. [1.1, 1.2,
2.1]

3. Determine the DC responses of first- and second-order circuits and
circuits containing operational amplifiers, capacitors, and inductors. [1.1,
1.2, 2.1]

4. Analyze sinusoidal steady-state circuits using phasors, impedance,
reactance, and  frequency-domain  circuit-analysis  techniques.
[1.1,1.2,2.1]

5. Construct, measure, and experimentally verify electrical circuits and
circuit theorems by safely using laboratory equipment, test instruments
[5.3]

6. Design experiments [5.2]

7. Select and use modern engineering and circuit-simulation tools, and
interpret discrepancies between theoretical, simulated, and experimental
results. [4.1,5.3]

8. Prepare professional technical reports and communicate experimental
findings effectively while demonstrating teamwork, ethical laboratory
practice, and systematic engineering problem-solving skills. [8.1,9.2]

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

1. Temel elektriksel biyuklikleri, ideal devre elemanlarini, Ohm yasasini,
Kirchhoff yasalarini aciklar ve uygular. [1.1, 1.2]

2. Dogrusal ve dogrusal olmayan direncli devreleri sistematik devre analiz
teknikleri ve uygun matematiksel modeller kullanarak modeller ve analiz
eder.[1.1, 1.2, 2.1]

3. Birinci ve ikinci dereceden devrelerin ve islemsel yikselteg, kapasitor ve
endiktor iceren devrelerin dogru akim cevaplarini belirler. [1.1, 1.2, 2.1]

4. Sinlzoidal siirekli durum devrelerini fazoérler, empedans, reaktans ve
frekans bolgesi devre analiz tekniklerini kullanarak analiz eder. [1.1, 1.2, 2.1]
5. Laboratuvar ekipmanlarini ve test cihazlarini giivenli bicimde kullanarak
elektrik devrelerini kurar, olger ve elektrik devreleri ile devre teoremlerini
deneysel olarak dogrular. [5.3]

6. Deney tasarlar. [5.2]

7. Modern muhendislik ve devre benzetim araglarini seger ve kullanir; teorik,
benzetim ve deneysel sonuglar arasindaki farkliliklari yorumlar. [4.1, 5.3]

8. Profesyonel teknik raporlar hazirlar ve deneysel bulgular etkili bicimde
sunarken takim calismasi, etik laboratuvar uygulamalari ve sistematik
miihendislik problemi ¢6zme becerileri sergiler. [8.1, 9.2]

[Not: Koseli parantez igindeki sayilar, ilgili program ¢iktisi (PC) numaralarini
gostermektedir.]

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




COURSE PLAN (DERS PLANI)

Week | Topics
(Hafta) |(Konular)
Voltage and Current, Ideal Basic Circuit Elements, Reference Directions, Power and Energy.
1 Laboratory: Introduction to laboratory safety and working procedures, introduction to laboratory
instruments.
Independent and Dependent Voltage and Current Sources. Two terminal Linear Resistors. Ohm’s
2 Law. Series and parallel connections.
Laboratory: Introduction to Simulation Software.
3 Voltage and Current-Divider Circuits, Delta-To Wye transformations. Node voltage method.
Laboratory: Ohm’s Law and Power in DC Circuits.
a Node voltage method cnt’d. Mesh Current Method.
Laboratory: Kirchoff’s Voltage and Current Law.
5 Superposition. Source Transformations, Thevenin and Norton Equivalents, Maximum Power Transfer
Laboratory: Experiment design for estimating the equivalent representation of an unknown circuit.
6 The operational amplifier, basic op-amp circuits.
Laboratory: Gain and saturation measurement of an inverting amplifier.
2 Inductors, capacitors, their series and parallel connections. Mutual Inductance.
Laboratory: Introduction to Oscilloscope and Signal Generator
8 First order circuits. Natural and step response.
Laboratory: The capacitor and RC circuits
9 Review of second order differential equations.
Laboratory: The inductor and RL circuits
10 Natural and step response of second order RLC circuits
Laboratory: Underdamped and overdamped response of a parallel RLC circuit.
11 Sinusoidal sources, phasor representations. Steady state sinusoidal response.
Laboratory: Make-up experiments
Characterization of circuit elements in phasor domain, impedance. Techniques of circuit analysis in
12 the frequency domain.
Laboratory: Measurement of sinusoidal voltage, current, phase difference, and RMS values in an RLC
circuit
13 Transformers.
Laboratory: Complex power and power-factor correction in an AC load.
14 Sinusoidal steady state power calculations.

Laboratory: Make-up experiments
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