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Course Objectives
(Dersin Amaci)

1. Provide students with hands-on experience in laboratory safety,
measurement techniques, and the proper use of electrical test equipment.
2. Develop students’ practical skills in constructing, measuring, and
validating electrical circuits.

3. Enable students to experimentally apply and verify fundamental circuit
laws and theorems, including Ohm’s law, Kirchhoff’s laws, and the Thevenin,
Norton, and Superposition theorems.

4. Enhance students’ ability to use oscilloscopes, signal generators, and
circuit simulation tools effectively.

5. Strengthen students’ understanding of the experimental behavior of
passive circuit elements, such as resistors, capacitors, and inductors.

6. Equip students with the ability to measure, analyze, and interpret the
steady-state and transient responses of RC, RL, and RLC circuits.

7. Improve students’ competence in analyzing experimental data,
performing error analysis, and preparing technical laboratory reports.

1. Ogrencilere laboratuvar giivenligi, 6lgiim teknikleri ve temel test
ekipmanlarinin dogru kullanimina iliskin uygulamali deneyim kazandirmak.
2. Ogrencilerin elektrik devrelerinin deneysel olarak kurulmasi, élgiilmesi ve
dogrulanmasi konularinda pratik becerilerini gelistirmek.

3. Temel devre yasalari ve teoremlerinin (Ohm, Kirchhoff, Thevenin, Norton,
Superpozisyon) deneysel olarak uygulanmasini ve dogrulanmasini saglamak.
4. Ogrencilerin osiloskop, sinyal ireteci ve similasyon yazilimlarini etkin
bicimde kullanabilme yetkinligini artirmak.

5. Pasif devre elemanlarinin (direng, kondansator, endiiktor) davraniglarini
deneysel olarak inceleme ve yorumlama becerisi kazandirmak.

6. Ogrencileri RC, RL ve RLC devrelerinin gegcici ve kararl hal tepkilerini
Olgme, analiz etme ve raporlama konularinda yetkin hale getirmek.

7. Ogrencilerin deney sonugclarini yorumlama, hata analizi yapma ve teknik
rapor hazirlama becerilerini gelistirmek.

Course Content
(Dersin igerigi)

Introduction to laboratory safety, equipment, and measurement
techniques. Use of circuit simulation tools for analysis and verification.
Experimental study of two-terminal passive elements and their electrical
characteristics. Hands-on implementation of fundamental circuit laws and
theorems, including Ohm’s law, Kirchhoff’s laws, and the Thevenin, Norton,
and Superposition theorems. Practical use of test instruments such as
oscilloscopes and signal generators. Experimental investigation of capacitors
and inductors. Time-domain analysis and measurement of RC, RL, and RLC

circuit responses.

Laboratuvar glivenligi, ekipmanlari ve 6l¢iim tekniklerine giris. Analiz ve

dogrulama amaciyla devre simiilasyon araclarinin kullanimi. iki uclu pasif
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elemanlarin elektriksel 6zelliklerinin deneysel olarak incelenmesi. Ohm
Kanunu, Kirchhoff Kanunlari, Thevenin, Norton ve Sliperpozisyon teoremleri
dahil olmak Uzere temel devre vyasalari ve teoremlerinin deneysel
uygulamalari. Osiloskop ve sinyal liretecinin pratik kullanimi. Kondansatoér
ve endiktorlerin deneysel incelenmesi. RC, RL ve RLC devrelerinin zaman
tepkilerinin dlgllmesi ve analizi.

Course Learning Outcomes
(Dersin Ogrenme Ciktilari)

1. Measure, record, analyze, and interpret voltage, current, power, and
energy in DC and AC circuits using standard laboratory instruments. [4.1]

2. Construct, test, and troubleshoot simple DC and AC circuits composed of
linear passive components in series and parallel configurations. [4.1]

3. Experimentally verify fundamental circuit laws and network theorems,
including Ohm’s law, Kirchhoff’s laws, and Thevenin, Norton, and
Superposition theorems. [4.1]

4. Determine the transient characteristics and time constants of RC and RL
circuits using oscilloscope-based measurements. [4.1]

5. Simulate DC and AC circuits using circuit analysis software (e.g., Proteus,
SPICE) and compare simulation results with experimental data. [4.1]

6. Prepare clear and structured technical laboratory reports by analyzing
experimental results and discussing measurement accuracy and sources of
error. Work effectively in teams during laboratory experiments by sharing
responsibilities, coordinating tasks, and maintaining professional
collaboration. [8.1]

7. Within the scope of the course’s final design project, design and conduct
a laboratory experiment to investigate a circuit-related engineering problem
through data collection, analysis, and interpretation of results. [5.2, 5.3]

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

1. Standart laboratuvar ol¢ciim cihazlarini kullanarak DC ve AC devrelerde
gerilim, akim, glic ve enerjiyi 6lcmek, kaydetmek, analiz etmek ve
yorumlamak. [4.1]

2. Seri ve paralel bagli lineer pasif elemanlardan olusan basit DC ve AC
devreleri kurmak, test etmek ve arizalarini tespit ederek gidermek. [4.1]

3. Ohm Kanunu, Kirchhoff Kanunlari ile Thevenin, Norton ve Sliperpozisyon
teoremleri dahil olmak Uizere temel devre yasalarini ve ag teoremlerini
deneysel olarak dogrulamak. [4.1]

4. Osiloskop kullanarak RC ve RL devrelerinin gegici hal karakteristiklerini ve
zaman sabitlerini deneysel olarak belirlemek. [4.1]

5. Multisim veya PSPICE gibi devre similasyon yazilimlarini kullanarak DC ve
AC devreleri analiz etmek ve similasyon sonuglarini deneysel dlgiimlerle
karsilastirmak. [4.1]

6. Deney sonuglarini analiz ederek, 6l¢im dogrulugunu ve hata kaynaklarini
tartisan teknik laboratuvar raporlari hazirlamak. Laboratuvar galismalari
sirasinda gorev paylasimi yaparak, etkili ekip ¢alismasi sergilemek ve mesleki
is birligi icinde calismak. [8.1]

7. Dersin final tasarim projesi kapsaminda, bir devreyle iliskili mihendislik
problemini incelemek amaciyla; veri toplama, analiz etme ve sonuglari
yorumlama stireclerini icerecek sekilde bir laboratuvar deneyini tasarlamak
ve ylritmek. [5.2, 5.3]

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

ISCED Category of course
(Dersin ISCED Kategorisi)

52-Engineering
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(Ders Kitabi)

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

COURSE PLAN
(Ders Plam)

Week |Topics
(Hafta) [(Konular)

Introduction to laboratory safety and working procedures

Introduction to laboratory i

nstruments

Introduction to Simulation software (Proteus)

Introduction to oscilloscope and signal generator

Two-terminal resistive components

Ohm’s law and power in DC circuits

Kirchhoff’s voltage and current law

Superposition

Ol (I N[OV | B |W|IN|F

Thevenin’s and Norton’s Th

eorem

[N
o

The capacitor and RC circuits

[
[EEY

The inductor and RL circuits

[y
N

Make-up Experiment

13-14 |Project presentations

DERSIN DEGERLENDIRME SiSTEMi

(COURSE ASSESSMENT)
Etkinlikler (Activities) Adet (Quantity) Katki Orani (Contribution) (%)

Kisa Sinavlar (Quizzes) 0 0

Doénem Odevi / Projesi (Term Project) 1 20
Semester |Derse Devam (Attendance) 14 0
Activities Seminer(Seminars) 0 0
(Yaryil ici Odevler (Homework) 0 0
Calismalari) |{Sunum (Presentations) 1 0
Arasinavlar (Midterm Exams) 0 0

Laboratuar (Laboratory) 9 40

YARIYIL SONU SINAVI (FINAL EXAM) 1 40

Toplam (Total) 100

AKTS is YOKU TABLOSU

(ECTS WORKLOAD TABLE)
DERS ETKINLIKLERI Sayi Siire (Saat) is Yiikii (saat)
(COURSE ACTIVITIES) (Quantity) (Time (h)) (Work - Load (h))
Ders Siiresi 0 0 0
(Lectures)
Yariyil Sonu Sinavi (Hazirlik Siiresi Dahil) 1 10 10
(Final Exam (Preparation included))
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Kisa Sinavlar (Hazirhk Siiresi Dahil) 0 0 0
(Quizzes (Preparation included))
Dénem Oc.lew / Projesi 1 10 10
(Term Project)
Sinif Disi Calisma Siiresi

. 0 0 0
(Out class working time)
Odevler
(Homework) 0 0 0
Sunum _ 1 ) )
(Presentations)
Arasinavlar (Hazirlik Siiresi Dahil) 0 0 0
(Midterm Exams (Preparation included))
Proje
(Projects) 0 0 0
Laboratuar
(Laboratory) 14 2 28
Toplam is Yiikii (saat) 50
(Total Work - Load (h))
Dersin AKTS Kredisi (Toplam is Yiikii / 25) )
(ECTS Credits of the course (Total Work - Load / 25))

Revizyon/Tarih Koordinatér / Hazirlayan Onaylayan
(Revision/Date) (Coordinator / Prepared by) (Approved by)

02.02.2026

Asst. Prof. Farshad Miramirkhani

Prof. Dr. Ahmet Aksen
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