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Dersin Tanimi

(Course Description)

Sinlizoidal suirekli hal. Dinamik devrelerin ve sistemlerin durum denklemlerinin jw-
domeninde elde edilmesi. Fazorler. Kompleks Giig. Ug-fazli sistemler. Dinamik
devrelerin ve sistemlerin durum ve ¢ikis denklemlerinin s-domeninde elde edilmesi.
Empedans ve admitans kavrami. Kararlilik ve Routh kriteri. Devre fonksiyonlari ve
parametreleri.

Sinusoidal steady state. Finding the state equations of dynamic networks and
systems in jw-domain. Phasors. Complex Power. Three-phase systems. Finding the
state equations of dynamic networks and systems in s-domain. Impedance and
admittance. Stability and Routh Criteria. Network functions and parameters.

Dersin Amaci

(Course Objectives)

1. Devre denklemlerinin jw- ve s-tanim bolgelerinde analizini 6gretmek.

2. Komplex glig, aktif ve pasif glic kavramlarini 6gretmek.

3. Bir devre ve sisteme iliskin transfer fonksiyonun elde etme ve verilen bir girise
iliskin cevabini elde edebilme becerisini kazandirma.

4. Lineer cebir ve diferansiyel denklem bilgilerinin mihendislik alanina uygulama
becerisi kazandirmak.

1. To show how to define the network equations in jw- and s-domains.

2. To teach the concepts of complex power, active and passive power.

3. To gain the ability to obtain the transfer function of a circuit and system and to
obtain its response for the given input.

4. To show how basic knowledge in linear algebra and differential equations are
applied to engineering area.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler,

jw-tanim bolgesinde devre analizi yapabilir.

jw-tanim bolgesinde devrelerin harcadiklari gli¢ ve enerjiyi hesaplayabilir.
Devre analizi tekniklerini dengeli 3 fazli sistemlerde uygulayabilir.
Maksimum giic¢ transferi icin empedans uyumlastirabilir.

s-tanim bolgesinde devre analizi yapabilir.

iki kapililara iliskin devre parametrelerini elde edebilir.
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Students who pass the course will be able to:

Analyze a circuit in jw-domain.

Find the power and energy consumption of the circuits in jw-domain.
Apply circuit analysis techniques to 3 phase systems.

Match impedance for maximum power transfer.

Analyze a circuit in s-domain.

Obtain network parameters of 2-port circuit elements
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DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 Fazor kavrami. Durum denklemlerinin jw-tanim bolgesinde ¢ozimd. 1
2 jw-tanim bolgesinde eleman tanim bagintilari, empedans ve admitans kavramlari. 1,2
3 jw-tanim bolgesinde devre denklemlerinin elde edilmesi ve ¢ozimii. 2,3
4 jw-tanim bolgesinde transfer fonksiyonun bulunmasi. 1,4
5 Rezonans kavrami ve rezonans devreleri. 4
6 jw-tanim bolgesinde kompleks giic, aktif giic ve pasif kavrami. 2,4
7 Maksimum gig aktarma. Empedans uyumlastirma devreleri. 4
8 Dengeli 3-fazl sistemler. 3
9 Dengeli 3-fazli sistemlerde yildiz ve Giggen bagl yuklerin kompleks giic hesaplamalari. 3,2
10 Laplace dénisiimi, Durum denklemlerinin s-tanim bolgesinde ¢ézimd. 5
11 s-tanim bolgesinde devre elemanlarinin tanim bagintilari, empedans ve admitans 56
kavramlari. ’
12 s-tanim bolgesinde devre denklemlerinin elde edilmesi ve ¢6zimu. 5,6
13 Devrelerin Norton ve Thevenin esdegerlerinin bulunmasi. Kararlilik analizi. 5,6
14 Devre fonksiyonlari ve parametreleri 6
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Concept of phasor. Solutions of state equations in jw-domain. 1
) Definitions of the basic elements of circuits in jw-domain. Concept of impedance 19
and admittance. !
3 Finding and solving the circuit equations in jw-domain. 2,3
4 Finding transfer function in jw-domain. 1,4
5 Concept of resonance and Resonant circuits 4
6 Concept of complex power, active and passive power in jw-domain 2,4
7 Maximum power transfer. Impedance matching circuits. 4
8 Balanced three-phase systems. 3
9 Finding complex power of deta and wye connected load in balanced three-phase 39
systems ’
10 Laplace transform. Solutions of state equations in s-domain. 5
1 Definitions of the basic elements of circuits in the s-domain. Concept of impedance 56
and admittance. ’
12 Finding and solving the circuit equations in s-domain. 5,6
13 Finding the Norton and Thevenin equivalent of the circuits. Stability analysis. 5,6
14 Network functions and parameters. 6




Dersin Program Ogrenci Ciktilariyla iliskisi

Programin mezuna kazandiracagi bilgi ve beceriler (programa ait giktilar)

Katki

Seviyesi

1

2

3

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

X

Kuresel, kiilturel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saglik, glivenlik ve
refahi gbz 6niine alarak ¢6zim Ureten mihendislik tasarimi uygulama becerisi.

Farkli dinleyici gruplariyla etkili iletisim kurabilme becerisi.

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

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

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

Uygun 68renme 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)

Ders Kitabi
(Textbook)

Electric Circuits, James W. Nilsson and Susan A. Riedel, Pearson Prentice Hall,
2008.

Diger Kaynaklar
(Other References)

1- Elektrik Devrelerinin Analizi, Prof. Dr. Cevdet Acar, ITU Elektrik-Elektronik
Fak., 1995.

2- Devre Analizi dersleri Kisimll, IV, Prof.Dr.Yilmaz Tokad, Caglayan Kitabevi,
1986.

3- Lineear and Nonlinear Circuits, L.O.Chua, C.A. Desoer, E.S. Kuh, McGraw
Hill, 1987

4- Analysis of Linear Circuits, Clayton R.Poul, Mc Graw Hill, 1989.

Odevler ve Projeler
(Homework & Projects)

Ogrencilere dersi daha iyi anlamalari ve bilgisayar kullanimini tesvik amaci ile
odev verilecektir.

Homework assignments will be given in order to clarify theoretical subjects
and to encourage the use of computer programs.

Laboratuar Uygulamalan

(Laboratory Work)

Bilgisayar Kullanimi
(Computer Usage)

Diger Uygulamalar
(Other Activities)

Basari Degerlendirme
Sistemi

(Assessment Criteria)

Genel Nota Katki, %
(Effects on Grading, %)

Faaliyetler Adedi
(Activities) (Quantity)

Yil igi Sinavlari

)
(Midterm Exams) 2 7040

Kisa Sinavlar
(Quizzes)

Odevler

(Homework) 2 %20

Projeler
(Projects)

D6nem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi

0,
(Final Exam) ! %40




