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Dersin Amaci

(Course Objectives)

Bu laboratuvar, égrencileri elektrik laboratuvari élcimlerinin temel prosedurlerine alistirmak igin
tasarlanmisgtir. Deneyler, ideal devre elemanlarini, pasif (RC, RL, RLC) devreleri, devre analizi
ve tasarim tekniklerini ele almak icin devre teorisi ve analizinin temellerini géstermek igin
tasarlanmisgtir.

This laboratory is intended to familiarize students with the fundamental procedures of electrical
laboratory measurements. Experiments are designed to illustrate fundamentals of circuit theory
and analysis, to deal with the ideal circuit elements, passive (RC, RL, RLC) circuits, circuit
analysis and design techniques.

Dersin igerigi

(Course Content)

Laboratuvar gereglerine giris, iki uglu pasif devre elemanlari, osiloskop ve isaret treteci. Ohm
Kanunu, Kirchoff Kanunlari, Thevenin/Norton ve Ustdisim teoremleri gibi temel devre
prensiplerinin ve teoremlerinin deneysel olarak dogrulanmasi. Birinci ve ikinci dereceden
devrelerin cevaplari. PSPICE'a giris.

Introduction to laboratory equipment, oscilloscope and signal generator. Two-terminal passive
elements. Experimental verification of the fundamental circuit principles and theorems such as
Ohm's, Kirchoff's laws and Thevenin's/Norton's, superposition theorems. Responses of first
order circuits. Introduction to PSPICE/Multisim.

Dersin Ogrenme Giktilan

(Course Learning Outcomes)

Bu dersi basariyla tamamlayan 6grenciler:

1. Basit seri/paralel baglantil dogrusal elektrik devre elemanlarindan olusan DC/AC devreleri
kurar ve sorunlari giderir [5.3]

2. Multimetre ve osiloskop kullanarak gerilim, akim, direng, gug vb. gibi elektriksel buyukltklerin
olcumlerini yapar, kaydeder, tablolar ve yorumlar [5.3].

3. Devre yasalari ve teoremleri kavramini agiklar ve bunlari laboratuvar dlgimlerine uygular
[5.3].

4. Elektrik devrelerinin ¢dzimiinde Multisim/PSPICE gibi benzetim araglarini kullanir [P10-5b]

5. Teknik raporlar yazar [5.3],

6. Takim iginde calisir, devre kurma, sorun giderme, 6lgme ve verilerin yorumlanmasinda grup
sorumlulugunu paylasir [5.3].

[Not: Késeli parantez icindeki sayilar ilgili program ¢iktilarinin numaralarini isaret etmektedir]

Upon successful completion of the course, the students are able to:

1. Construct and troubleshoot DC/AC circuits, which are simple series/parallel combinations of
linear electrical components [5.3]

2. Use multimeters and scopes to measure, record, tabulate and interpret measurements of
electrical quantities such as voltage, current, resistance, power etc. [5.3]

3. Explain the concept of circuit laws and network theorems and apply them to laboratory
measurements [5.3]

4. Employ a circuit simulator (such as Multisim/PSPICE) in solving electrical circuits [5.3]

5. Write well-organized technical reports [5.3]

6. Work in a team, share the group responsibilities of circuit construction, troubleshooting,
measurement, and data interpretation [5.3].

[Note: Numbers in brackets are indicating the related program outcomes]

Dersin ISCED Kategorisi
(ISCED Category of the course)

52-Muhendislik
52-Engineering

Ders Kitabi (Textbook)

J. W. Nilsson, and S. A. Riedel, Electrical Circuits, 9th Ed., Prentice Hall, 2005.

'Yardimci Kaynaklar
(Other References)

R. E. Thomas, and A. J. Rosa, Analysis and Design of Linear Circuits, 4th Ed., Wiley, 2003.
J. W. Nilsson, and S. A. Riedel, Introductory Circuits for Electrical and Computer Engineering,
Prentice Hall, 2002.

L. P. Huelsman, Basic Circuit Theory, Prentice Hall, 1991.




HAFTALIK KONULAR

Hafta Teorik Ders Konulari Laboratuvar / Uygulama Konulari
1 Ders izlencesine genel bakig Laboratuvar
2 Proteus Yazilimina Giris (yazilim kurulumu) Laboratuvar
3 Laboratuvar cihazlarina giris Laboratuvar
4 iki uclu direng elemanlari Laboratuvar
5 Ohm kanunu ve DC devrelerindeki gli¢ Laboratuvar
6 Kirchhoff'un voltaj ve akim yasasi Laboratuvar
7 Sliperpozisyon Laboratuvar
8 Telafi Deneyi -
9 Thevenin ve Norton Teoremi Laboratuvar
10 |Osiloskop ve sinyal olusturucuya girig Laboratuvar
1 Kondansator ve RC devreleri Laboratuvar
12  [indiiktér ve RL devreleri Laboratuvar
13 |Telafi Deneyi Laboratuvar
14 |Deneylerin g6zden geciriimesi -
COURSE PLAN
Week Lecture Topics Laboratory / Tutorial Work
1 Overview of the course syllabus Laboratory
2 Introduction to Proteus Software (software installation) Laboratory
3 Introduction to laboratory instruments Laboratory
4 Two-terminal resistive components Laboratory
5 Ohm's law and power in DC circuits Laboratory
6 Kirchhoff's voltage and current law Laboratory
7 Superposition Laboratory
8 Make-up Experiment -
9 Thevenin's and Norton's Theorem Laboratory
10 |Introduction to oscilloscope and signal generator Laboratory
11 |The capacitor and RC circuits Laboratory
12 |The inductor and RL circuits Laboratory
13 |Make-up Experiment Laboratory
14 |Review of the experiments -
DERSIN DEGERLENDIRME SISTEMI
(COURSE ASSESSMENT)
Etkinlikler (Activities) Adet (Quantity) Katki Orani (Contribution) (%)
Kisa Sinavlar (Quizzes)
. Deney Raporlari (Experiment Reports) En az 8 (min.) 50
C}Ya?lgﬁ:lallgi'l ?eminer (Seminars)
Odevler (Homework)
(Semester  |Synum (Presentations)
Activities)
Ara sinavilar (Midterm Exams)
Dénem Projesi (Term Project)
Participation in Class Discussion - 10
YARIYIL SONU SINAVI (FINAL EXAM) 1 40
Toplam (Total) 100




DERSIN PROGRAM GIKTILARINA KATKISI

MAKINE/MEKATRONIK MUHENDISLIGI PROGRAM CIKTILARI (MUDEK 3.1)

a. MUHENDISLER ICIN TEMEL NIiTELIKLER

MC-1. Miihendislik Bilgisi: Katki
11 Matematik, fen bilimleri, temel mihendislik, bilgisayarla hesaplama ve ilgili miihendislik disiplinine 6zgu
) konularda bilgi.
1.2 Matematik, fen bilimleri, temel muhendislik, bilgisayarla hesaplama ve ilgili mihendislik disiplinine 6zgu
) konulardaki bilgilerin karmasik mihendislik problemlerinin ¢6zimiinde kullanabilme becerisi.
MC-2. Problem Analizi:
2.1 Karmasik mihendislik problemlerini, temel bilim, matematik ve miihendislik bilgilerini kullanarak
) tanimlama, formiile etme ve analiz becerisi.
22 Ele alinan karmasik mihendislik problemleriyle ilgili BM Sirdtiriilebilir Kalkinma Amaglarini gdzeterek
i tanimlama, formile etme ve analiz becerisi.
MC-3. Miithendislik Tasarimi:
341 Karmasik mihendislik problemlerine yaratici ¢ézimler tasarlama becerisi;
3.2 Karmasik sistemleri, suregleri, cihazlari veya Urtnleri gercekgi kisitlar ve kosullari gozeterek, mevcut ve
) gelecekteki gereksinimleri kargilayacak bicimde tasarlama becerisi.
b. MUHENDISLIK PROBLEMLERINI INCELEME ARAG VE YONTEMLERI
MC-4. Teknik ve Araclarin Kullanimi:
Karmasik mihendislik problemlerinin analizi ve ¢ézimuine yonelik, tahmin ve modelleme de dahil olmak
41 Uzere, uygun teknikleri, kaynaklari ve modern mihendislik ve bilisim araclarini, sinirlamalarinin da
farkinda olarak segme ve kullanma becerisi.
MC-5. Arastirma ve inceleme:
5.1 Karmasik mihendislik problemlerinin incelenmesi igin literatlir arastirmasi yapma becerisi.
5.2 | Karmasik mihendislik problemlerinin incelenmesi igin deney tasarlama becerisi.
5.3 Karmasik muhendislik problemlerinin incelenmesi icin deney yapma, veri toplama, sonuglari analiz etme v
) ve yorumlama dahil, arastirma yontemlerini kullanma becerisi.
c. MUHENDISLIK UYGULAMALARININ ETKILERI
MC-6. Miihendislik Uygulamalarinin Kiiresel Etkisi:
6.1 Muhendislik uygulamalarinin BM Sirdurilebilir Kalkinma Amaglari kapsaminda, topluma, saglik ve
) guvenlige, ekonomiye, surdurulebilirlik ve ¢cevreye etkileri hakkinda bilgi.
6.2 | Mulhendislik ¢cdziimlerinin hukuksal sonuclari konusunda farkindalik.
MC-7. Etik Davranis:
71 Muhendislik meslek ilkelerine uygun davranma, etik sorumluluk hakkinda bilgi;
7.2 Hicbir konuda ayrimcilik yapmadan, tarafsiz davranma ve gesitliligi kapsayici olma konularinda
) farkindalik.
d. BIREYSEL VE YONETIMSEL NITELIKLER
MC-8. Bireysel ve Takim Calismasi:
8.1 (i) Bireysel olarak ve (ii) disiplin i¢i takimlarda (yiz ylize, uzaktan veya karma) takim Uyesi veya lideri
) olarak etkin bicimde calisabilme becerisi.
8.2 Cok disiplinli takimlarda (yuz ylize, uzaktan veya karma) takim Uyesi veya lideri olarak etkin bigimde
’ calisabilme becerisi.
MGC-9. Sozlii ve Yazili lletisim:
9.1 Hedef kitlenin cesitli farkliliklarini (egitim, dil, meslek gibi) dikkate alarak, teknik konularda s6zli etkin
) iletisim kurma becerisi.
9.2 Hedef kitlenin cesitli farkliliklarini (egitim, dil, meslek gibi) dikkate alarak, teknik konularda yazili etkin

iletisim kurma becerisi.

MC-10. Proje Yonetimi:

10.1 | Proje y6netimi ve ekonomik yapilabilirlik analizi gibi is hayatindaki uygulamalar hakkinda bilgi.

10.2 | Girisimcilik ve yenilikgilik hakkinda farkindalik.

MC-11. Yasam Boyu (")grenme:

1.1 Bagimsiz ve siirekli 6grenebilme, yeni ve gelismekte olan teknolojilere uyum saglayabilme ve teknolojik

degisimlerle ilgili sorgulayici diistinebilmeyi kapsayan yasam boyu 6grenme becerisi.

Isik Universitesi Ek Cikti-12. Genel Kiiltiir Birikimi:

12.1 | ilgili miihendislik dalina ait sorunlarin ¢éziimiinde yardimci olabilecek genel kiiltiir birikimi.

MG: MUDEK Ciktisi




CONTRIBUTION of the COURSE on PROGRAM OUTCOMES

MECHANICAL / MECHATRONICS ENGINEERING PROGRAM OUTCOMES (MUDEKS3.1)

a. BASIC QUALIFICATIONS FOR ENGINEERS

MOC-1. Engineering Knowledge: Contr.
11 The knowledge of mathematics, science, basic engineering, computer calculations, and topics specific
) to the relevant engineering discipline.
1.2 The ability to apply knowledge of mathematics, science, basic engineering, computer-aided design, and
) topics specific to the relevant engineering discipline to solve complex engineering problems.
MOC-2. Problem Analysis:
21 The ability to identify, formulate, and analyze complex engineering problems using basic science,
) mathematics, and engineering knowledge.
22 The ability to define, formulate, and analyze complex engineering problems with consideration for the
’ UN Sustainable Development Goals.
MOC-3. Engineering Design:
31 The ability to design creative solutions for complex engineering problems.
3.2 The ability to design complex systems, processes, devices, or products that meet current and future
) requirements, considering realistic constraints and conditions.
b. TOOLS AND METHODS TO ANALYZE ENGINEERING PROBLEMS
MOC-4. Use of Techniques and Tools:
The ability to select and use appropriate techniques, resources, and modern engineering and
4.1 | information technology tools, including prediction and modeling, for the analysis and solution of complex
engineering problems, while being aware of their limitations.
MOC-5. Research and Analysis:
5.1 | The ability to conduct literature research for the examination of complex engineering problems.
5.2 | The ability to design experiments for the investigation of complex engineering problems.
53 The ability to use research methods, including conducting experiments, collecting data, analyzing v

results, and interpreting findings, to investigate complex engineering problems.

c. IMPACTS OF ENGINEERING APPLICATIONS

MOC-6. Global Impact of Engineering Applications:

The knowledge about the impact of engineering applications on society, health and safety, the
6.1 economy, sustainability, and the environment within the framework of the UN Sustainable Development
Goals.

6.2 | The awareness of the legal consequences of engineering solutions.

MOC-7. Ethical Behavior:

71 Behaving in accordance with engineering professional principles, knowledge of ethical responsibilities.

7.2 The awareness of acting impartially and inclusively in terms of diversity, without discrimination in any
) matter.

d. INDIVIDUAL AND MANAGERIAL QUALITIES

MOC-8. Individual and Team Work:

8.1 The ability to work effectively as a team member or leader, both (1) individually and (ii) within teams
) (face-to-face, remote, or hybrid).

8.2 The ability to work effectively as a team member or leader in multidisciplinary teams (face-to-face,
) remote, or hybrid).

MOC-9. Verbal and Written Communication:

9.1 The ability to communicate effectively on technical matters, considering the differences among the
) target audience (such as education, language, and profession, etc.).

The ability to communicate effectively in writing on technical matters, considering the differences among

9.2 the target audience (such as education, language, profession, etc.).

MOC-10. Project Management:

10.1 | The knowledge of business applications such as project management and economic feasibility analysis.

10.2 | The awareness of entrepreneurship and innovation.

MOC-11. Life-Iong Learning:

1.1 Lifelong learning skills that encompass independent and continuous learning, the ability to adapt to new
) and emerging technologies, and critical thinking about technological change.

Isik University Additional Outcome-12. General Knowledge:

12.1 | General knowledge that can help solving problems related to the relevant field of engineering.

MOC: MUDEK OUTCOME




AKTS - i$ YUKU TABLOSU (ECTS - WORK LOAD TABLE)

DERS ETKINLIKLERI Sayi Siire (Saat) is Yiikii (saat)
(COURSE ACTIVITIES) (Quantity) (Time (h)) (Work Load (h))

Ders Siiresi
(Lectures)

Yariyil Sonu Sinavi (Hazirlik Siiresi Dahil)
(Final Exam (Preparation included))

Kisa Sinavlar (Hazirlik Suiresi Dahil)
(Quizzes (Preparation included))

Doénem Odevi / Projesi
(Term Project)

Deney Raporlari
(Experiment Reports)

Bitirme Tezi/Projesi
(Graduation Project)

Seminer
(Seminars)

Sinif Digi Galisma Siiresi
(Out class working time)

Odevler
(Homework)

Sunum
(Presentations)

Ara sinavlar (Hazirlik Suresi Dahil)
(Midterm Exams (Preparation included))

Proje
(Projects)

Laboratuvar

(Laboratory Work) 14 2 28

Toplam is Yiikii (saat)

(Total Work Load (h)) 38

Dersin AKTS Kredisi (Toplam ls Yiikii / 25)
(ECTS Credits of the course (Total Work Load / 25))

Revizyon / Tarih |Koordinator / Hazirlayan Onaylayan

(Revision / Date) [(Coordinator / Prepared by) (Approved by)

10.05.2021 Mehmet Demirkol

03.09.2025 Mehmet Demirkol (03.09.2025)




