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1. YARIYIL
Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301101 ;
3311101 | MATEMATIK-1 (MATHEMATICS-1) 3 1 4 35 7

Fonksiyonlar. Fonksiyon Cesitleri: Ustel, Logaritmik Fonksiyonlar ve Pargali fonksiyonlar. Limitler ve Sireklilik. Tiirev. Rolle ve Ortalama Deger
Tarevleri. Yiiksek Dereceden Tiirevler. Tiirev icin Leibnitz Formiilii. LHospital Kurali. Asimptotlar. Cok Degiskenli Fonksiyonlar. Gok Degiskenli
Fonksiyonlarin Tiirevleri. Kismi Tiirev Kavram. Diferansiyel. Belirsiz integral. integralde degisken déniisiimii. Kisimlara Ayirma Yéntemi. Belirli
Intregral. Integralde Alan. Degisken Déniisiimii ve Egriler Arasindaki Alanlar.

Vector and Vector space. Basic Vector Operations. Linear Independence. Single Variable Functions. Function Types: Exponential. Logarithmic
and Partial Functions. Limits and Continuity. Derivatives. Rolle and Average Value Derivatives. High Order Derivatives. Leibnitz Formula.
Lhospital, Asymptotes. Multiple Variables Functions. Derivatives of Multiple Variables Functions. Partial Derivatives. Differential. Indefinite
Integrals.Field in Integral. Variable Transformation and Fields Between Curves. Variable transformation in integral. Segmentation Method.
Integral. Field Calculus in Integral. Variable Transformation and Fields Between Curves.

Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301103 - .
3311103 TURK DILI-1 (TURKISH LANGUAGE-1) 2 0 2 2 2

Dil nedir? Dilin sosyal bir kurum olarak millet hayatindaki yeri 6nemi, dil-kultdr iligkisi. Ttrk dilinin gelisim evreleri. Yayilma alanlari ve bugtinki
durumu. Turkgede sesler ve ses 6zellikleri, Imla ve noktalama. Yazili anlatim. Kompozisyonla ilgili bilgiler (Konu, bulus, diistinme, plan, paragraf
vb).

What is Language? Language’s importance in life. Language-culture relation. Development stages of Turkish Language. Span of it and it's
state now. Vocals in Turkish and vocal characteristics. spelling and punctuation. Writing. Composition (topic, discovery, thinking, plan,
paragraph etc.).

Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301104 | ATATURK ILKELERI ve iINKILAP TARIHi-1 2 0 5 2 5
3311104 (ATATURK’S PRINCIPLES AND HISTORY OF REVOLUTION-1)

Osmanli imparatorlugunun son yillarindaki savaslari, antlagsmalar, konferanslar ve bunlarin is ve dis sebepleri. Yapilan iggaller ve bunlara
gosterilen reaksiyonlar. Osmanlinin son ddnemlerinde meydana gelen olaylar, bunlarin sebepleri ve sonuglari. I. Diinya Savasi ve Tirk milletine
etkileri. Meclisin kurulusu ve yapmis oldugu faaliyetler.

Wars, treaties, conferences and their internal or external reasons over the last years of Ottoman Empire. Occupations and reactions to them.
Incidents occurred at the last years of Ottoman Empire. First World War and it's effects on Turkish people. Turkish parliament and it’s activities.

Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301105 ;
3311105 YABANCI DIL-1 (FOREIGN LANGUAGE-1) 2 0 2 2 3

Selamlagma, isimler, yaslar. Numaralar, gunler, aylar ve mevsimler. Wh sorulari. Ginlik aligkanliklar, fikirler, distnceler. Propositions. Takvim
ve planlama. Yetenekler, yapabilme, edebilme. Soy agaci. Possessive Pronouns. Aile liyeleri. Must, mustn’t, don’t, doesn’t kurallari.

Greetings, names, and ages. Numbers. Days, months and seasons. This is ..., that is ... Wh- questions. Action in Progress. Who ... ?, What
... 7, Where. Talking about present habits, ideas, opinions. Propositions of time: at, on, in. Talking about schedules and calendars. Abilities and
inabilities: can, can’t. A family tree. Possessive Pronouns. Family members. Obligations, prohibitions and lack of necessity: must, mustn't.
Obligations prohibitions and lack of necessity: don’t/ doesn’t have to.

Ders Kodu Ders Adi Teorik t;g Toplam Kredi AKTS
3301107 BILGISAYAR MUHENDISLIGINE GIiRIS 2 1 3 25 7
3311107 (INTRODUCTION TO COMPUTER ENGINEERING) !

Bilgisayarin gelisimi ve bilgisayar muhendisliginin genel tanitimi. Bilgi Teknolojilerine ait temel kavramlarin tanitimi. Bilgisayarin Temel
Bilesenlerinin tanitimi. Say! sistemleri hakkinda bilgiler. Sayi sistemleri ile aritmetiksel iglemler ve sistemler arasi déntstimler. Programlama
Dilleri. Isletim Sistemleri. Bilgisayar Aglari. Internet ve Web Teknolojileri.

Introduction about computer development and computer engineering. Introduction of basic concepts about information technologies.
Introduction of basic parts of computer. Information about number systems. Arithmetical operations with number systems and transformations
between number systems. Programming languages. Operating systems. Computer networks. Internet and web technologies.
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Ders Kodu Ders Adi Teorik IL_J;E Toplam Kredi AKTS
3301108 | ALGORITMALAR VE PROGRAMLAMAYA GiRiS 3 1 4 35 ;
3311108 | (ALGORITHMS AND INTRODUCTION TO PROGRAMMING) :

Temel algoritma kavramlari. Bilgisayar programlamada temel kavramlar. Problem tanimlama. Problem bicimsellestirme ve adim adim
¢éziimleme. Algoritma dizayni ve gelistirmesi. Yapisal programlama. C programlama diline giris. Degiskenler. Kontrol yapilari. Giris/cikis
islemleri. Diziler. Hata ayiklama. Arama ve siralama algoritmalari.

Basic concepts of algorithms. Basic concepts of programming. Defining problems. Problem formalization and step-by-step analysis. Algorithm
design and development. Structural programming. Introduction to C programming language. Variables. Control statements. Input/output
operations. Arrays. Debugging. Search and sort algorithms.

Ders Kodu Ders Adi Teorik IL_J;E Toplam Kredi AKTS
3301111 iS SAGLIGI VE GUVENLIGI-1 (OCCUPATIONAL HEALTH AND 2 0 2 2 2
3311111 SAFETY-1)

isci saghgi ve is glivenliginin tarihi gelisimi. Genel biIgiIer._is glivenligi kavrami. is kazalarinin tanimi, nedenleri ve Onleme yontemleri. is glivenligi
galismalarinin is gucu verimliligi acisindan énemi. Is guvenligi calismalarinin ekonomik agidan 6nemi. Is kazalarinin olusumu ve
siniflandiriimasi. Tehlikeler ve tehlike gesitleri. Kaza arastirmalarinda yéntem ve ¢éziumler.

Occupational health and safety history. General information. Health safety concept. Definition of work accidents. Reasons and prevention
methods. Importance of occupational safety in terms of labor productivity and economical reasons. Occurrence of accidents and classification.
Hazards and types of hazards. Methods and solutions for accident investigation.
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2. YARIYIL
Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301201 ;
3311201 | MATEMATIK-2 (MATHEMATICS-2) 3 1 4 35 7

Belirli Integralin Uygulamalar Dik-Kesitler kullanarak (Dilimleyerek) Hacim Bulmak, Silindirik Kabuklarla Hacim Bulmak, Yay Uzunlugu. Cok
Kath Integral ve Uygulamalar. Dizi ve Seri Kavramlari. Serilerde Yakinsama Ozellikleri. Sonsuz Diziler, Sonsuz Seriler, Integral Testi,
Karsilastirma Testleri, Oran ve Kok Testleri. Alterne Seriler, Mutlak ve Sartli Yakinsaklik, Fonksiyonlarin Serilere Agilimi. Kuvvet Serileri, Taylor
ve Maclaurin Serileri, Taylor Serisinin Yakinsakligi, Binom Serisi ve Taylor Serilerinin Uygulamalari

Applications of Definite Integral Using Volume (Slicing), Finding Volume with Cylindrical Shells, Arc Length. Multiple Integrals and Applications.
Sequence and Series Concepts. Convergence Properties in Series. Infinite Sequences, Infinite Series, Integral Test, Comparison Tests, Ratio
and Root Tests. Alternating Series, Absolute and Conditional Convergence, Expansion of Functions to Series. Power Series, Taylor and
Maclaurin Series, Convergence of Taylor Series, Binomial Series and Applications of Taylor Series

Ders Kodu Ders Adi Teorik b?g Toplam Kredi AKTS
3301202 P
3311202 FIZIK (PHYSICS) 3 1 4 3,5 7

Yuk ve madde konulari, Elektrik alani tanitimi ve Gauss kanunu esliginde uygulamalar. Elektrik potansiyeli, Kapasitorler, dielektrik, akim ve
direng. Manyetik alan, amper kanunu-manyetik alan bagintisi, Faraday kanunu, indiktans. Maddenin manyetik 6zellikleri, alternatif akimlar.
Maxwell denklemleri ve Elektromanyetik dalgalar.

The content of charge and matter. The introduction of electric field and application of electric field on Gauss systems. Electric potential,
capacitors, dielectric, current and resistors. Magnetic field, the relation between Amper law and magnetic field. Faraday law, inductance. The
properties of magnetic materials, alternating current. Maxwell equations and electromagnetic wave

Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301203 - .
3311203 TURK DILI-2 (TURKISH LANGUAGE-2) 2 0 2 2 2

Cimle. Cimlenin unsurlari. Uygulama. Cimle ve anlatim bozukluklari. Yazili kompozisyon turleri. Etkili konusma teknigi ve uygulamasi.
Edebiyat ve dislnce dinyasi ile ilgili rnek metinlerin okunmasi ve incelenmesi.

Sentences. Elements of the sentence. Practice. Incoherency. Written composition. Effective speaking techniques and applications. Reading
and examination of texts on literary and intellectual world.

Ders Kodu Ders Adi Teorik b?g Toplam Kredi AKTS
3301204 ATATU__RK ILKELERI ve INKILAP TARIHI-2 2 0 2 5 2
3311204 (ATATURK’S PRINCIPLES AND HISTORY OF REVOLUTION-2)

Siyasi alanda yapilan inkilaplar. Hukuk alanindaki gelismeler. Cok partili hayata gegis. Tirkiye’'nin Nato’ya girisi. Turkiye'de i¢ siyasi gelismeler.
Turkiye’'nin dis politikasi. SoJuk savas sureci. Avrupa birligi ile gelismeler. Kibris Barig Harekati. Turkiye’'nin komsulariyla munasebetleri.
Turkiye’nin jeopolitik konumu ve bundan kaynaklanan tehditler.

Reforms in the political field. Developments in the law field. Transition to multi-party politics. Turkey’s entry to NATO. Internal politics of Turkey.
Foreign policy of Turkey. Cold war period and Turkey. Relations with European Union. Cyprus Peace Operation. Turkey’s relations with it's
neigbor countries. Turkey's geopolitical position and the resulting threats.

Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301205 ;
3311205 YABANCI DIL-2 (FOREIGN LANGUAGE-2) 2 0 2 2 3

Sifatlar ve zarflar ile karsilastirmalar. To be going to. The Present Perfect Tense. The Past Continuous Tense.

Comparisons with adjectives/adverbs. To be going to. The Present Perfect Tense. The Past Continuous Tense.
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Ders Kodu Ders Adi Teorik IL_J;E Toplam Kredi AKTS
3301207 o
2311007 | PROGRAMLAMA DLI-1 (PROGRAMMING LANGUAGE-1) 3 1 4 35 7

C programinin genel yapisi, veri tipleri, degiskenler, operatorler. Program denetim ve déngu yapilari (if else, for, while switch-case, do-while).
Oniglemci komutlari. Fonksiyon tanimlari, fonksiyon kullanimlari. Diziler. Gostericiler (pointer), gostericilerin genel yapisi, gosterici ve diziler
arasindaki baglanti. Sinif tanimi, sinif bilegenleri ve yapisi, yapici ve yikicilar. Stringler. Dosya iglemleri, dosya okuma ve dosyaya yazma. Bit
Uzerinde iglem yapma. Dinamik bellek kullanimi ve ydnetiminin kavranmasi. Port kullanimi. Grafikler. Standart C kitliphaneleri. Siralama
algoritmalari.

The general structure of a C programming language, data types, variables, operators. Program control and loop structures (if else, for, while
the switch-case, do-while). Preprocessor commands. Functional description, using functions. Series. Pointers, the general structure of the
pointers, the connection between pointers and arrays. Class definition, components and structure of the class, constructive and destructive.
Strings. File operations, reading a file and writing to a file. Processes on the bit. Understanding the dynamic memory usage and management.
Port usage. Graphics. Standard C libraries. Sorting algorithms.

Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301212 iS SAGLIGI VE GUVENLIGI-2 (OCCUPATIONAL HEALTH AND 9 0 9 2 9
3311212 SAFETY-2)

i.§ Sagligi ve Guvenligi Hukuku. Risk Y6netimi ve De@erlendirmesi. EndUstriyel Hijyen ve Ortam Gozetimi. Endustriyel Ergonomi. Risk Etmenleri.
Orgutsel Davranis ve Calisma Psikolojisi. Is Saghgi ve Givenliginde Uygulamal Istatistik. Is Kollarina Ozel Saglik ve Guvenlik. ISG Alaninda
Ozel Konular I-1X.

Occupational Health and Safety Legislation. Risk Management and Assessment. Occupational Diseases. Industrial Ergonomics. Workplace
Hazards. Organizational Behavior and Industrial Psychology. Applied Statistics in Occupational Health and Safety. Safety and Health in
Industry. Special Topics in OHS | — IX.
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3. YARIYIL
Ders Kodu Ders Adi Teorik lI]ab. Toplam Kredi AKTS
yg.
3301301 ;
3311301 | AYRIK MATEMATIK (DISCRETE MATHEMATICS) 2 1 3 2,5 4

Onerme Mantigi. Dogruluk Tablolari. Totoloji ve Celigki. Onermeler Cebri. Kiimeler. Kiime Cebiri. Sayma Teknikleri. Bagintilar ve Gosterimleri.
Fonksiyonlar. Ters Fonksiyonlar. Ikili Islemler ve ézellikleri. Gruplar ve yari gruplar. Kafes Yapilari ve Boole Cebri. Ozyineleme ve 6zyinelemeli
iliskiler. DUzlemsel graflar. Agaclar. Algoritmalar ve karmasiklik analizi.

Predicate Logic. Truth Tables. Tautology and Contradiction. Propositional algebra. Clusters. Cluster Algebra. Counting Techniques. Relations
and Representations. Functions. Inverse Functions. Binary Operations and properties. Groups and semigroups. Lattice and Boolean algebra.
Recursion and recursive relationships. Planar graphs. Trees. Algorithms and complexity analysis.

Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301302 NESNEYE YONELIK PROGRAMLAMA DiLi 3 1 4 35 5
3311302 (OBJECT ORIENTED PROGRAMMING) ’

Java Programlama Dilinin temelleri. Java dili elemanlari. Operatérler ve ifadeler. Dallanma ifadeleri. Déngdler. Diziler. Metot tanimlama, metot
parametreleri ve Java Uygulamalari. Nesneye Ydnelik Programlama (NYP) Kavrami. Sinif ve Nesne tanimlamailkeleri. Java ile sinif tanimlama.
Sinif bilesenleri. Kurucu ve yikici fonksiyonlar. Fonksiyon ve operatérlerin asiri yiiklenmesi. This operatorii. Set-get metotlari. Uye degiskenler.
Uye fonksiyonlar. Yapicilar. Degisik siniflar. Sanal fonksiyonlarin tanimlanmasi. Ozet (abstract) fonksiyon. Istisnai durum yénetimi (exception
handling) ve 1/O akislari. Paketleme (encapsulation). Kalitim (interitance). Arayuzler (interface). Veri yapilari. Cok bigimlilik (polymorphism).
UML diyagramlari. Swing araci. Thread. Nesneye Yonelik Programlama Dili ders igerigi destekli 6grencinin bu konuda kendini gelistirmesini
saglayacak uygulamalar ve projeler.

Fundamentals of Java Programming Language. Elements of Java language. Operators and expressions. Branching expressions. Loops.
Arrays. Method definitions, method parameters and java applications. Object Oriented Programming(OOP) concept. Class and Object creation
principles. Class definitions with Java. Class components. Constructors and destructor functions. Overloading of functions and operators. This
operator. Set-get methods. Member variables. Member functions. Constructors. Abstract functions. Exceptions handling and I/O flows,
Encapsulation. Inheritance. Interfaces. Data structures. Polymorphism. UML diagrams. Swing tool. Threads. OOP weighted course content and
projects for students to improve their knowledge in this subjects.

Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301303 ;
3311303 MANTIK DEVRELERI-1 (LOGIC CIRCUITS-1) 3 1 4 35 5

Analog ve sayisal kavramlar. ikili, sekizli, onlu, onaltili sayi sistemleri ve déniisiimleri. Sayisal kodlar ve kodlama gesitleri (BCD Kodu, Gray
Kodu, 3 Fazlalik Kodu). Boolean Cebri, De Morgan kurali. Temel mantik kavramlari; VE, VEYA, DEGIL, 6zel mantik kapilari, kapilarin yapisi.
Mantik fonksiyonlarinin olusturulmasi, tarifi, dogruluk tablosu. Karnaugh haritasi (K-map) yontemi ile fonksiyon sadelestirme, K-map diyagrami
cikariimasi, karnaugh haritalari ile lojik devrelerin tasarimi. Quine McCluskey Metodu ile fonksiyon sadelestirme, asal implicantlarin bulunmasi,
belirsiz terimlerin kullaniimasi. Bilesik mantik devrelerinin genel yapisi, tasarimi. Kodlayicilar, kod g¢ozlctler, kod ceviriciler, Multiplexer ve
Demultiplexer, karsilastiricilar ve aritmetik islemlerle ilgili islemler.

Analog and digital concepts. Binary, octal, decimal, hexadecimal number systems and conversions. Numerical codes and encoding types (BCD
code, Gray code, 3 Redundancy Code). Boolean algebra, De Morgan's rule. Basic concepts of logic; AND, OR, NOT, custom logic gates, the
structure of the logic gates. The creation of logic functions, definition, truth table. Function simplification using Karnaugh map method, creating
of the K-map diagram, design the logic circuits with karnaugh map. Function simplification using Quine McCluskey method, the finding of the
prime implicant, the use of vague terms. The general structure of compound logic circuit and design. Encoders, decoders, code converters,
Multiplexer and Demultiplexer, comparators and processes related to arithmetic operations.

Ders Kodu Ders Adi Teorik b?g Toplam Kredi AKTS
ggcﬁggj ISLETIM SISTEMLERI (OPERATING SYSTEMS) 3 1 4 35 5

Sanal olarak Windows isletim sistemi Kurma (ve MAC, 10S).Isletim sisteminin yapisi ve dizinlerinin &zellikleri. Isletim Sistemi ayarlar |,
komutlar ve gorevleri. Kullanici ayarlar ve yetkileri ve tanimlamalari. Dosya sistemleri ve surictleri yénetmek (HDD, RAID,NAS). Grup ilkeleri
ve Yonetimi, DC kavrami ve yapisi. Ag lizerinden dosya ve yazici paylagimlari. [IS Sunucu kurum ve yapisi yetkileri. Linux( ve Android) Isletim
Sistemi Kurulumu ve yapisi, dizin 6zellikleri. Kullanici ayarlari ve yetkileri ve tanimlamalari. Apache kurumu ve yapisi yetkileri, MySQL kurulum
ve ayarlari. Viriis, Trojen gibi zararl igeriklerin temizlenmesi. Isletim Sistemi yedekleme ve bakim. Isletim Sistemi problem giderme.

Windows Operating system installation (MAC, 10S) on virtual machine. The operating systems directory structure and properties. Operating
System commands, settings, and tasks. User settings and privileges and definitions. File systems and manage drivers (HDD, RAID,NAS).
Group policies and management. The concept of DC and structure. File and printer sharing over the network. The 1IS Server has the institution
and the authority structure. Linux ( and Android) and the structure of the Operating System Setup, the Directory properties. User settings,
privileges, and definitions. Apache structure of the institution and the authority. MySQL installation and settings. Viruses, Trojan horses, harmful
content, such as cleaning. Operating System backup and maintenance. Operating System backup and maintenance
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Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301305 | VERI YAPILARI VE UYGULAMALARI 3 1 4 35 5
3311305 | (DATA STRUCTURES AND APPLICATIONS) '

Veri yapilarinin siniflandiriimasi, algoritma ve karmasikhga giris, Algoritma karmagsikliginin hesaplanmasi ve algoritma etkinligi, Rekursif
algoritmalar, isaretgi ve dinamik bellek kullanimi. Karakter veri gdsterimi. Baglantil listeler ve baglantili liste uygulamalari. Yi§in yapilar, dizi
ve bagl liste seklinde yidin yapilari, Yigin yapilar ile ilgili uygulamalar, Kuyruk yapilari, dairesel kuyruk yapisi, bagl liste ile kuyruk yapilari,
Yigin tasarimi (FILO). Kuyruk tasarimi (FIFO). Agag tiirleri ve adag izerindeki iglemler. Ikili agaglar. Baginti agaclar. Agag diigim iglemleri.
ikili Arama agaclari, Agaclarin taranmasi, Dengeli agag yapilari. Siralama algoritmalari; araya sokma siralamasi, segmeli siralama, kabarcik,
birlesmeli ve hizli siralama. Arama algoritmalari; ardisil ve dogrusal arama, ikili arama, agac lzerinde ikili arama. Hashing teknigi ve
uygulamasi. Graf yapilari,yonli graflar, graf algoritmalari. Dogru veri yapisi segiminde stratejiler.

Classification of data structures, Introduction to algorithm complexity, Algorithm complexity, algorthim efficiency. Recursive algorithms, Pointers
and dynamic memory. Character data representation. Linked list and linked list applications. Stack structure,stacks with array and linked list,
applications of stack structures, Queue structures, ring queues structure, queues with linked list, Stack design (FILO). Queue design (FIFO).
Tree types and operations on trees. Binary trees. Relational trees. Tree node operations. Binary search trees, travelling of trees, balanced
trees. Sort algorithms; insertion, selected sort, bubble sort, mergesort and quick sort. Search algorithms; sequential and linear search, binary
search, binary search on a tree. Hashing methods and applications. Graph structures, directional graphs, graph algorithms.. Strategies in
choosing the right data structure.

Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301307 ELEKTRONIK DEVRE ELEMANLARI VE OLGME 3 1 4 35 4
3311307 (ELECTRONIC CIRCUIT ELEMENTS AND MEASUREMENT) ’

Elektrik devresi, akim, gerilim, gii¢ ve enerji kavramlari. Direng yapisi ve gesitleri, renk kodlari. Direng baglantilari, paralel-seri-karisik baglanti.
Ohm-Kirsof kanunu. Cevre akimlari yontemi ile devre analizi. Digim gerilimleri yéntemi ile devre analizi. Cevre akimlari ve dugum gerilimleri
yontemi ile ilgili 6rnek problem ¢6zimdu. Thevenin ve norton teoremleri. Kondansator yapisi ve cesitleri, paralel-seri baglantilari. Bobin yapisi
ve gesitleri, paralel-seri baglantilari. RLC devreler. Diyotlarin yapisi, 6zellikleri, uygulamalari. Opamplarin yapisi, 6zellikleri, uygulamalari.
Transistorin yapisi, polarmasi ve uygulamalari

Electric circuit, current, voltage, power and energy concepts. Structure and types of resistance, color codes. Resistor connections, parallel-
serial-mixed connection. Ohm-Kirshof law. Circuit analysis by using circle currents method. Circuit analysis by node voltage method. Solving
sample problems related to circle currents and node voltages. Thevenin and norton theorems. Capacitor structure and types, parallel-series
connections. Inductor structure and types, parallel-series connections. RLC circuits. Structure, properties, applications of diodes. Structure,
properties, applications of opamps. Structure, polarization and applications of transistor.
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4. YARIYIL
Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
| MUHENDISLIK MATEMATIGI (ENGINEERING MATHEMATICS) 2 1 3 2,5 4

Tam Diferansiyel Denklemler. Degiskelerine ayrilabilen Diferansiyel Denklemler. Homojen Diferansiyel Denklemler. Birinci mertebeden lineer
diferansiyel Denklemler. Bernoulli, Riccati, Clairaut denklemleri. Yiksek mertebeden diferensiyel denklemler, Belirsiz katsayilar yontemi,
Parametrelerin deg@isimi yontemi. Kuvvet Serileriyle diferensiyel denklemlerin ¢ézimleri. Fourier Serisi ile diferensiyel denklemlerin ¢ozimleri,
Laplace donugumleriyle diferensiyel denklemlerin ¢dézimleri.

Exact Differential Equations. Differential Equations. Homogeneous Differential Equations. First order linear differential equations. Bernoulli,
Riccati, Clairaut equations. Higher order differential equations, Method of indefinite coefficients, Method of variation of parameters. Solutions
of differential equations with power series. Solutions of differential equations with Fourier Series, solutions of differential equations with Laplace
transforms

Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301402 i
3311402 PROGRAMLAMA DILI-2 (PROGRAMMING LANGUAGE-2) 3 1 4 3,5 5

C# programlama diline giris. Veri turleri. Degiskenler. Operatérler. Kontrol ve dongii yapilari. Diziler. Metotlar ve uygulamalari. Sinif ve nesne
kavrami. Static Uyeler ve harici siniflar. Metot ve operatorlerin yeniden yiklenmesi. String veri tirl. C# ile nesneye yonelik programlama.
Delegeler ve olaylar. . NET'te giris ve ¢ikis kullanimi. .NET’te koleksiyon nesneleri.

Introduction to C # programming language. Data types. Variables. Operators. Control and loop structures. Arrays. Methods and applications.
Class and object concepts. Static members and external classes. Overloading the methods and operators. String data type. Object-oriented
programming in C #. Delegates and events. The use of inputs and outputs in . NET . The use of collection objects in . NET.

Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301403 .
3311403 MANTIK DEVRELERI-2 (LOGIC CIRCUITS-2) 3 1 4 3,5 5

Flip-Flop kavramlar, gesitleri; RS, JK, D, T, master/slave RS Flip-Floplar, Flip-Flop dénustimleri, Flip-Flop’larda asenkron girigler. Ardisil mantik
devreleri, analizi ve tasarimi. Senkron ve asenkron ardisil devre tasarimi. Sayicilar; asenkron sayicilar, senkron sayiclilar, ripple, ring, ardisik
sayicilar, yukari ve asagl sayicilar, sayici uygulamalari. Kaydediciler, kaymali ve bilgi girig-cikisina gére kaydedici uygulamalari. Bellek
elemanlari ve programlanabilir mantik elemanlari, programlanabilir mantik ve lojik elemanlarin siniflandiriimasi. Dénustiriculer, analog dijital
ceviriciler.

Flip-Flops concepts, types; RS, JK, T, D, master/slave RS flip-flops, Flip-Flops transformations, asynchronous inputs of flip-flops. Sequential
logic circuits, analysis and design. Synchronous and asynchronous sequential circuits design. Counters; asynchronous counters, synchronous
counters, ripple, ring, sequential counters, up and down counters, counter applications. Recorders, applications of sliding recorder and based
on the information input-output recorder. Memory components and programmable logic devices, programmable logic and classification of logic
elements. Converters, analog to digital converters.

Ders Kodu Ders Adi Teorik b?g Toplam Kredi AKTS
3301404 VERI TABANI YONETIM SISTEMLERI 3 1 4 35 5
3311404 (DATABASE MANAGEMENT SYSTEMS) ’

Veritabani sistemlerinin bilesenleri, veritabani yonetim sistemi, (DBMS) fonksiyonlari, mimarisi, veri bagimsizligi, veri modelleri, kavramsal
modeller, nesne ydnelimli modeller ve iligkisel veri modeli. Kavramsal semalarin iligkisel semalara gevrilmesi, iligkisel cebir ve iligkisel
hesaplama, baglar, anahtar tipleri, fonksiyonel bagimlilik, normal formlar, gok-degerli bagimlilik ve veritabani tasarimi. SQL de; veri tanimlama,
iliskisel sorgulama, veri diizenleme, uygulamalarda SQL kullanimi ve tasarlanmig veri tabani glincellemesi. Veritabani Mimarileri, Veritabani
Yoénetimi ve Guvenlik, Gorunum, tetikleyiciler, sakli yordamlar, T-SQL programlama

Components of database systems, database management systems, (DBMS) functions, architecture, data independence, data models,
conceptual models, object-oriented model and relational data model. Turning to the conceptual schema relational schemas, relational algebra
and relational calculation, ties, key types, functional dependencies, normal forms, multi-value dependency and database design. In SQL; data
definition, relational queries, data manipulation, designed for applications using SQL and database update. Database Architectures, Database
Management and Security, Views, triggers, stored procedures, T-SQL programming

Lab.

Ders Kodu Ders Adi Teorik
Uyg.

Toplam Kredi AKTS
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3301407 . .

3311407 YAZILIM MUHENDISLIGI (SOFTWARE ENGINEERING) 3 1 4 3,5 5

Misteri ve yonetici iliskisi. Yazilim ve donanim ihtiyaclari. ihtiyag belirleme. Yazilim gereksinimleri. Modelleme ve prototip. Deneme.
Optimizasyon. Standartlar. Yazilim kurulumu ve uygulama. Proje yonetimi. Zaman planlamasi. Belgelendirme. Gérev dagihmi. Insan kaynaklari
ybnetimi. Maliyet hesabi. Degerlendirme prensipleri. Kayit tutma. Yapisal test. Risk analizi. Kalite gtivencesi. Yazilim bakimi.

Customer and manager relationship. Software and hardware needs. ldentifying needs. Software requirements. Modeling and prototyping. Trial.
Optimization. Standards. Software installation and application. Project management. Time planning. Certification. Distribution of tasks. Human
resources management. Cost calculation. Assessment principles. Record keeping. Structural test. Risk analysis. Quality assurance. Software
maintenance.

Ders Kodu Ders Adi Teorik IL_J;E Toplam Kredi AKTS
3301409 ;
3311409 MOBIL PROGRAMLAMA (MOBILE PROGRAMMING) 3 1 4 3,5 4

Mobil Programlamaya genel bakis, 6zellikler, giris. Gelistirme ortaminin gereksinimleri ve kurulumlar (Android Studio-GenyMotion-API vb.).
Android uygulamalarinin temelleri (klasor yapisi, manifest dosyasi, temel android kitlphanesi vb.). Genel bilesenler. Android uygulamalarinin
yasam donglisi. Komponentler (Buton, TextView, EditText, ListView, Event Yontemleri, Toast Penceleri vb.). Android ile kullanici araylzu
tasarlamak, (View, Menu, Layout, Fragment, Intents, Activity Intent iliskisi, Intent Filters, Broadcasts, BroadReceivers). Tercihler (prefences)
ve dosya yénetimi. Veritabani ydnetimi ve igerik saglayicilar. internet Erigimi. Arka plan islemleri. Servis ve alarm kavramlari. Konumlandirma
ve harita yonetimi. Uygulamayi Android markete ylkleme (Deployment to Market). Ders ile ilgili 6grencinin kendisini gelistirebilecegi uygulama
ve projelerin yapilmasi.

Overview of mobile programming, features, introduction. Requirements of developing environment and setups (Android Studio-GenyMotion-
API etc.) Fundamentals of Android applications (Folder structure, manifest folder, basic android library etc.). General components. Life cycle of
Android applications. Components ( Button, TextView, EditText, ListView, Event methods, Toast Windows etc.) Designing Ul with Android
(View, Menu, Layout, Fragment, Intents, Activity Intent relation, Intent Filters, Broadcasts, BroadReceivers). Preferences and folder
management. Database management and content providers. Internet access. Background operations. Service and alarm concepts. Positioning
and mapping method. Deployment to market. Projects for students to improve themselves about the course content.
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5. YARIYIL
Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS

3301501 | MIKROISLEMCILER VE MiIKRODENETLEYICILER

3311501 (MICROPROCESSOR AND MICROCONTROLLERS) 3 L 4 35 4

Mikroislemci, tarihgesi ve siniflandiriimasi. Temel tanimlar, yapisi, mimariler. 80X86 Islemci Ailesi. 16-32 bit mikroislemci yapisi. Adresleme
yontemleri. Assembly dili esaslari ve komutlari. Kesmeler (interrupt) ve degisik 6rnekler. Assembly ile uygulama gelistirme. Mikrobilgisayar
tabanli sistem tasarimina giris. Mikrodenetleyicilere genel bakis. Degisik mimaride mikrodenetleyiciler. Mikroislemci ile farklari.
Mikrokontrollerler, gelismesi ve yapisi. Mikrodenetleyici sistemler, donanimsal yapisi ve programlama karti. Mikrokontrollerlerde adresleme
metodlari. Komutlar. Degisik arayizler ile mikrodenetleyici programla ortamlari. Program gelistirme (veri transferi, karar iglemleri, dongu,
geciktirme, alt programlar, aritmetik, kaydirma vb. islemler). Derleme. Port islemleri. Konularla ilgili degisik 6rnekler ve calismalar. Bir
mikroiglemci sistemi tasarimi érnegi. Degisik érnekler ve proje uygulamalari.

Microprocessors, history and classification. Basic definitions, structure, architectures. 89X86 processor family. 16-32 bit microprocessor
structure. Addressing methods. Assembly language principles and commands. Interrupt and different examples. Application development with
assembly. Introduction to system design based on microcomputers. Introduction to microcontrollers. Difference between microprocessor and
microcontroller. Microcontroller, development and structure. Microcontroller systems, hardware structure, programming card. Addressing
methods in microcontrollers. Commands. Microcontroller programming environments with different interfaces. Program development (data
transfer, decision processes, loop, delay, sub-programs, arithmetic, shift etc.). Compilation. Port operations. Different examples and studies
about the course content. An example of microprocessor system design. Examples and projects.

Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301502 i
3311502 PROGRAMLAMA DILI-3 (PROGRAMMING LANGUAGE-3) 3 1 4 3,5 4

istisnai durum yénetimi. Throw. Catch. Try Finally bloklari. Birden fazla catch bloklari. ic-ice gecmis try bloklari. Standart istisnai durum siniflari.
istisnai durum siniflan olugturma. Temsilciler. Coklu temsilciler. Olaylar. Olay tabanh programlama. Add ve remove erisimcileri. Coklu dil
destegine sahip uygulamalar gelistirmek. Kurulum dosyalari hazirlamak. C#'ta énislemci komutlari. Genel tiirler. iterators. Anonim metotlar.
Kismi tiirler. “var” tipinde yerel degiskenler. Nesnelere ve koleksiyonlara ilk deder atamasi. isimsiz veri tipleri. Genigletme metotlari. Lambda
ifadeleri. Sorgu ifadeleri. ADO.NET. LINQ TO SQL. Iligkisel veri tabani modeli. Ado.net kiitiphanesi. ADO.NET nesne modeli. Veritabanlarina
erisim. Oledbcommand ve Oladbdatareader. Baglantisiz veri erisimi ve dataset modeli. LINQ TO SQL ile veritabanina erisim. Select, insert,
update, delete islemleri. Stored procedure kullanimi. Transaction yonetimi. Null degerler ile calisma.

Exception Handling Management. Throw. Catch. Try Finally Blocks. Multiple catch blocks. Nested Try Blocks. Standard exception handling
classes. Creating new exception handling classes. Delegates and Multicast Delegates. Events. Event-based programming. Add and Remove
accessors. Developing applications supporting multiple languages. Preparing installation files. Generic types in Csharp. Iterators. Anonymous
Methods. Partial Types. var types for local variables. Initialization of variables and instances. Extension Methods. Lambda Expressions. Query
Expressions. ADO.NET. LINQ to SQL. Relational database model. ADO.NET library. ADO.NET instance model. Database access.
Oledbcommand and Oladbdatareader. Disconnected data access. Database access with LINQ to SQL. Select, insert, update, delete clauses.
Stored Procedures. Transaction management. Working with null values.

Ders Kodu Ders Adi Teorik b?g Toplam Kredi AKTS
3301504 VERI HABERLESMESI VE AGLAR (DATA COMMUNICATIONS 3 1 4 35 4
3311504 AND NETWORKING) '

Veri Iletisimi ve bilgisayar aglari dersleri arasinda entegrasyonu saglar. Veri haberlesmesinin temelleri , cogullama, analog ve dijital veri iletigimi,
fiziksel veri iletisimi ortami, bilgisayar aglari mimarileri, ISO OSI referans modeli, LAN-Ethernet protokolii (gelisimi, ortam erigim yontemi), LAN-
Ethernet protokoli (tiirevleri, RJ45 baglantisi, POE), ortam ulasim kontrolii (MAC) protokolleri, WAN-ATM protokolleri, ara baglanti cihazlar
(Tekrarlayici, HUB, Koprii, Anahtar), ag seviyesi adresleme, TCP/IP protokol mimarisi, TCP ve UDP protokolleri, IP Alt ag olusturma,
yonlendiriciler(Router), yonlendirme algoritmalari, yol bulma algoritmalari ve protokolleri, yonlendirici konfiglirasyonu, sanallastirma yazilimi,
ag simulatord kullanarak 6rnek bir ag ortami olusturma konularin kapsar.

It provides integration between courses in Data Communication and computer networks. Fundamentals of data communication, multiplexing,
analog and digital data communication, physical data communication environment, computer network architectures, ISO OSlI reference model,
LAN-Ethernet protocol (development, media access method), LAN-Ethernet protocol (variants, RJ45 connection, POE) , media transport control
(MAC) protocols, WAN-ATM protocols, interconnect devices (Repeater, HUB, Bridge, Switch), network level addressing, TCP / IP protocol
architecture, TCP and UDP protocols, IP Subnetting, Routers (Routers) ), routing algorithms, routing algorithms and protocols, router
configuration, virtualization software, using the network simulator covers the topics of creating a sample network environment.
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Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301507 | BILGISAYAR MIMARISi ve ORGANIZASYONU 3 1 4 35 4
3311507 | (COMPUTER ARCHITECTURE AND ORGANIZATION) :

Organizasyon ve mimari nedir? Farklari. En ¢ok yaygin olan mimariler. Bilgisayar hizi nasil 6lgilir? Paralel islem sistemleri. CISC mimari yapili
bir iglemci. RISC mimari yapili bir iglemci, Diger mimari yapili iglemciler (VLIW, Cok ¢ekirdekli vs.). Bellek hiyerarsisi. On bellek yapisi. Bellegin
sayfalarla organizasyonu. Bellegin segmentlerle organizasyonu. Sanal bellek ve organizasyonu. Asosiatif bellek organizasyonu. Girdi-gikti
organizasyonu. Bellege direk erisim. Bilgisayar yazilimi organizasyonu.

What is the organization and architecture? Differences. The most common architectures. How to measure speed of computer? Parallel
processing systems. A processor with CISC architecture. A processor with RISC architecture. Processors with other structures (VLIW,
multucore). Memory hierarchy. Cache structure. Memory organization of the with paging. Memory organization of the with segmenting, virtual
memory organization. Assosiative memory organisation. Input-output organisation. Direct memory access. Computer software organization.

Ders Kodu Ders Adi Teorik b;tg) Toplam Kredi AKTS
3301510 SINYAL ISLEME (5. YARIYIL TEKNIK SECMELI DERS) (SIGNAL
PROCESSING) (5th SEMESTER TECHNICAL ELECTIVE 2 1 3 2,5 4
3311510 COURSE)

Giris, surekli zaman sinyal ve sistem konularini gézden gegirme. Ayrik Zamanl Sinyaller ve Sistemler evrisim. Fark denklemleri ve ayrik zamanli
Fourier doniistimleri. Donemli ve 6rneklenmis sinyallerin Ayrik Zamanli ve Surekli Zamanh Fourier DonlGsumleri. Katl DSP ye giris: ayiklama
& aradegerleme Z doénusumlerine giris. Z donisimu 6zellikleri ve ters donusumleri Z déndsumleri ve LSI sistemlerin frekans tepkisi. Ayrik
Fourier dizileri ve ayrik Fourier doniistimiine giris. DFT ve dairesel evrisim. Ara Sinav. Hizli Fourier doniisiim algoritmalarina giris FFT yaplilari.
Algoritmalari ve hesaplama dusiinceleri. Sayisal silizge¢ gergeklenmesine giris IIR slizge¢ yapilari ve gergceklenmesi. FIR yapilari ve
gerceklenmesi lIR slizgeg tasarimi analog ilkdrneklerin kullanimi IIR tasarimi érnekleri. Pencereleme ile FIR tasarimi bilgisayardestekli FIR
tasarimi. Sistem frekans tepkisi sistem fonksiyonu kararlilik sistem 6rnekleri. Sistem frekans tepkisi sistem fonksiyonu kararlilik sistem érnekleri

Introduction, continuous signals and systems review. Discrete time signals and systems convolution. Difference equations and discrete time
fourier transformations. Discrete time and continuous time Fourier transformation of periodic and sampled signals. Introduction to solid DSP. Z
transformation. LSI system frequency response. Introduction to discrete fourier series and discrete fourier transformation. DFT. Introduction to
fast fourier transformation. Introduction to digital filter. IIR filter design and implementation. FIR design and implementation. Computer aided
FIR design. System frequency response. System function. Stability samples.

Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301511 TASARIM DESENLERI (5. YARIYIL TEKNIK SECMELI DERS)
(CLOUD COMPUTING) (5th SEMESTER TECHNICAL ELECTIVE 2 1 3 25 4
3311511 COURSE)

Nesneye yonelik programlama (NYP) kavramlari. Kalitim. Cok-bigimlilik. Compositon. is-a ve has-a iligkileri. NYP Mimarilerinin Basarisi. Nesne
Yoénelimli Programlama Disiplinleri (Single Responsibility Principle, Open Closed Principle, Liskov Substitution Principle, Dependency Inversion
Principle, Interface Segregation Principle, Reuse Release Equivalency Principle, Common Closure Principle, Common Reuse Principle, Acyclic
Dependencies Principle, Stable Dependencies Principle, Stable Abstractions Principle). Tasarim Desenleri. Pattern ve Anti Pattern Kavramlari.
GoF (Gangs of Four) Desenleri: Yaratimsal desenler (Abstract Factory, Builder, Factory Method, Prototype), Davranigsal Desenler (Chain of
responsibility, Command, Interpreter, Iterator, Mediator, Memento, Observer, State, Strategy, Template method, Visitor), Yapisal Desenler
(Adapter, Bridge, Composite, Decorator, Flyweight, Proxy).

The concepts of object-oriented programming (OOP). Inheritance. Polymorphism. Composition. is-a and has-a relations. Success of OOP
architectures. OOP disciplines (Single Responsibility Principle, Open Closed Principle, Liskov Substitution Principle, Dependency Inversion
Principle, Interface Segregation Principle, Reuse Release Equivalency Principle, Common Closure Principle, Common Reuse Principle, Acyclic
Dependencies Principle, Stable Dependencies Principle, Stable Abstractions Principle). Design Patterns. Pattern and anti-pattern concepts.
GoF (Gangs of Four) patterns: Creational Patterns (Abstract Factory, Builder, Factory Method, Prototype), Behavioral Patterns (Chain of
responsibility, Command, Interpreter, Iterator, Mediator, Memento, Observer, State, Strategy, Template method, Visitor) Structural Patterns
(Adapter, Bridge, Composite, Decorator, Flyweight, Proxy).

Ders Kodu Ders Adi Teorik t?g Toplam Kredi AKTS
3301512 INSAN BILGISAYAR ETKILESIMI (5. YARIYIL TEKNIK SECMELI
3311512 DERS) (HUMAN COMPUTER INTERACTION) (5th SEMESTER 2 1 3 2,5 4
TECHNICAL ELECTIVE COURSE)

insan bilgisayar etkilesimine giris, Insan ve etkilesim kapasitesi ve gérsel, isitsel dokunsal algilama, Hafiza, 6grenme kabiliyeti, Kullanici ara
yiizlerini tasarlama ve degerlendirme ile ilgili konular, Kullanici ara yiizlerini tasarlama ve degerlendirme ile ilgili konular, insanlari anlamak igin
gerekli bazi psikolojik altyapi, Etkilesim icin paradigmalar, Etkilesim tasarimi temelleri, Ara Sinav, Yazilim sirecinde insan bilgisayar etkilesimi,
Degerlendirme teknikleri, Sosyo-orgiitsel sorunlar ve paydas gereksinimleri, insan teknolojik cihaz etkilesimi, Modern ve gelecekteki
uygulamalar, Modern Uygulama Ornekleri.

Introduction to human computer interaction, human and interaction capacity, visual, auditory and tactile perception, memory, learning ability,
design and evaluation of user interface, design and evaluation of user interface topics, psychological infrastructure to understand human
behavior, paradigms of interaction, interaction design basics, human-computer interaction for software process, evaluation technics, modern
and futuristic applications, modern application samples.
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Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301513 BIYOMEDIKAL SISTEMLER (5. YARIYIL TEKNIK SEGMELI
3311513 DERS) (BIOMEDICAL SYSTEMS) (5th SEMESTER TECHNICAL 2 1 3 2,5 4
ELECTIVE COURSE)

Biyomedikal 6lgme sistemlerinin genel prensipleri ve bioelektrik isaretlerin olusumu. Fizyolojik ve biyolojik isaret isleme. Fizyolojik sistemlerin
zaman ve frekans diizleminde analizi. Tibbi elektronik cihazlara genel bakis. Tip Teknolojilerinde Elektrik Giivenligi. is saghgi ve giivenligi, is
saghgina etkileri agisindan biyomedikal sistemler. Siniflandirmalari. Kliniklerde bulunan teshis ve tedaviye yonelik cihazlar. Algilayici ve
donusturuculer: tipik fizyolojik isaretler, basing ve akis donustirtculeri, sicaklk, soluma ve nabiz algilayicilari. Biyoelektrotlar. Elektrot gesitleri.
Biomedikal kaydediciler. ECG, EEG ve EMG cihazlarinin blok sema tanitimi ve yogun bakim odalarinda bulunan cihazlar. Kalp atisi, nabiz ve
kan basing 6lgme. Biyomedikal sinyallerin analizi, biyomedikal sinyal isleme yontemleri. Biyoistatistige giris. Tibbi gériintileme teknolojileri.

Generations and natures of bioelectric signals. Physiological and biological signal processing. Time-domain and frequency-domain analysis of
Physiological system. Overview of Medical Electronics Equipments. Electrical Saftey in Medical Techologies, occupational health and safety,
biomedical systems in terms of their effects on occupational health. Classification. Therapeutic and clinical laboratory equipments.
Sensors/Transducers: Typical signals from physiological parameters, pressure transducer, flow transducer, temperature transducer, pulse
sensor, respiration sensor. Bio electrodes. Types of electrodes. Bio Medical Recorder. Block diagram description and application of following
instruments: ECG machine, EEG machine, EMG machine, Intensive Coronary Care Units. Analysis of biomedical signals, biomedical signal
processing methods. Introduction to biostatistics. Medical Imaging Technologies.

Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301514 MESLEKI iNGILIZCE (5. YARIYIL TEKNIK SEGMELI DERS)
(TECHNICAL ENGLISH) (5th SEMESTER TECHNICAL ELECTIVE 2 1 3 25 4
3311514 COURSE)

Dijital cagda yasamak. Bilgisayar temelleri. Sistemlerin ici. Bilgisayar alimi. Yazmak tiklamak ve konusmak. Anin fotografini yakalamak. Gortintu
ekranlari ve ergonomisi. Yazici segimi. Engelliler i¢in cihazlar. Manyetik hafiza. Optik hafiza. flash hafiza. Isletim sistemleri. Kelime isleme.
Hesap tablosu ve veritabanlari

Living in a digital age. Computer Essentials. Inside the system. Buying a computer. Typing, clicking and talking!. Capture your favourite image.
Display screen and ergonomics. Choosing a printer. Devices for the disabled. Magnetic storage. Optical storage. Flash memory. The operating
system (I0S). Word processing (WP). Spreadsheets and databases.

Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301515 SIMULASYON VE MODELLEME (5. YARIYIL TEKNIK SECMELI
3311515 DERS) (SIMULATION AND MODELLING) (5th SEMESTER 2 1 3 2,5 4
TECHNICAL ELECTIVE COURSE)

Dinamik Benzetim. Benzetimde kullanici veri tipleri. Operatérler. Kontrol yapilari. Model Uretecleri. Benzetim Programlama. Benzetim
Problemleri.

Dynamic simulation. User data types in simulation. Operators. Control structures. Pattern generators. Simulation programming. Simulation
problems.

Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301516 BILGISAYAR DONANIMI (5. YARIYIL TEKNIK SECMELI DERS)
3311516 (COMPUTER HARDWARE) (5th SEMESTER TECHNICAL 2 1 3 2,5 4
ELECTIVE COURSE)

Bilgisayar, server, notebook, tabet, vb. cihazlarin mimarisi, CPU ve gesitleri, teknik dzellikleri. Ana kart ve gesitleri. Teknik Ozellikleri. Hafiza
cesitleri ve teknik ozellikleri. Veri yollar gesitleri ve teknik ozellikleri. Bilgisayar kasalar ve gili¢ kaynaklari. Disk ve disket suriculer, optik
surtculerin gesitleri ve teknik 6zellikleri. Goruntu kartlari ve Monitorler gesitleri ve teknik 6zellikleri. Ses kartlar ve tv kartlar gesitleri ve teknik
Ozellikleri. Modemler ve Ag bagdastiricilan gesitleri ve teknik 6zellikleri. Bilgisayar ¢evre birimleri ve teknik 6zellikleri. Bilgisayar montaji ve
dikkat edilmesi gereken kisimlar. Bilgisayar Arizalari ve ¢6zim yollari.

The architecture of the device of PC, server, notebook, tablet, and so on. CPU and types, technical features. The main board and varieties.
Technical specifications. Memory types and specifications. Bus types and specifications. Computer cases and power supplies. Disk and floppy
disk drives, varieties and specifications of the optical drives. Video cards and monitors varieties and specifications. Sound cards and TV cards
types and specifications. Modems and network adapter types and specifications. Computer peripherals and specifications. Computer installation
and parts of need to be care. Computer malfunctions and solutions.
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Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301503 WEB TASARIMI (5. YARIYIL TEKNIK SEGMELI DERS) (WEB 2 1 3 25 4
3311503 DESIGN) (5th SEMESTER TECHNICAL ELECTIVE COURSE) '

Web sayfasinin hiyerarsik organizasyonu, bicimi, sayfa gegcisleri, hedef kitle, kapsam, nitelik, renk uyumu, yerlesim, etkilesim, dokiiman
hazirligi, kullanici merkezli tasarim. Web editéri. HTML. Cergeveler. Tablolar. Listeler. Formlar. Gérsel 6gelerin yerlesimi. Script ve applet
yerlesimi. Baglantilar. Yazi ve cgizgi tirleri. Menuler. Coklu ortam igerigi ile tasarim: Dreamweaver, Silverlight, Flash. CSS’e giris, CSS s6zdizimi,
CSS ile bigem olusturma. Istemci tarafli betik programlama, Javascript, Vbscript. Tarayici bagimsiz web tasarimi. XML ile platform bagimsiz
veri iletimi. XML semasi ve kullanimi. RSS kullanimi. JSON formati ve kullanimi.

Hierarchical organization of web pages, format, page transitions, target audience, scope, quality, color balance, placement, interactivity,
document preparation, user-centered design. Web editor. HTML. Frames. Tables. Lists. Forms. The placement of visual elements. Script and
applets placement. Links. Text and line types. Menus. Multimedia content and design: Dreamweaver, Silverlight, Flash. Introduction to CSS,
CSS syntax, creating style with CSS. client-side scripting programming with CSS, JavaScript, VBScript. Browser independent web design.
Platform-independent data transmission via XML. The XML scheme ve usage. The RSS scheme and usage. JSON format and usage.

Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301540 . 1%
3311540 STAJ 1* (INTERNSHIP-1*) 0 0 0 0 4

Yazilim veya donanim alaninda fakulte kurulunca kabul edilmis sirket veya kurumlarda, staj yonetmeliginde belirtilen ilkelere uygun olarak staj
yapmayi 6ngorur.

Prescribes internship at faculty approved companies or institutions about software or hardware in accordance to internship guide/regulations.
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6. YARIYIL
Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301602
2311602 | YAPAY ZEKA (ARTIFICIAL INTELLIGENCE) 3 1 4 35 5

Yapay zekaya giris. Yapay zeka kavramlari. Yapay zeka dillerinin genel tanitimi Bilgi tabanlari ve bilginin sunulmasi yéntemleri. Bilgi
mihendisligi. Uzman sistemler ve onlarin tasarlanmasi yontemleri. Yapay sinir aglari ve temel 6grenme kurallari. Tek katmanl aglar. Cok
katmanl agdlar. Bulanik mantik ve bulanik sistemler. Genetik algoritmalar. Veri madenciligi. Dogdal dil isleme. lleri yapay zeka uygulamalari.

Introduction to artificial intelligence. Artificial intelligence concepts. Overview of artificial intelligence language knowledge base and methods of
presenting information. Knowledge engineering. Expert systems and methods for designing them. Artificial neural networks and basic learning
rules. Single-layer networks. Multi-layer networks. Fuzzy logic and fuzzy systems. Genetic algorithms. Data mining. Natural language
processing. Advanced artificial intelligence applications.

Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301604
3311604 WEB PROGRAMLAMA (WEB PROGRAMMING) 3 1 4 3,5 5

Etkilesimli web sayfasi. Bilgi girme/sorgulama, aligveris ve Uyelik kaydi vb. Web sunucu ve programlama icin gerekli yazilimlari (1IS, Apache,
vb) kurma. Sunucu tabanli programlamaya giris. Web programlama dilleri (PHP, ASP:NET, CGl, JAVA vb) yapisal farkhliklar, kargilastirma,
atama, dongu, dizi islemleri, degiskenler, sabitler ve java uygulamalar (applet). Oturumlar, Cerez, web givenligi. Veritabani hazirlama,
veritabani sorgulama (SQL, MYSQL vb.) ve veritabani baglantilari (ODBC, JDBC vb.). Etkilesimli web sayfasi yonetme, veri arsivleme,
guncelleme, veritabani diizenleme ve yayin surekliligi.

Interactive web page. Data entry/inquiry, shopping and membership registration, etc. Building of necessary software for the Web server and
programming (IS, Apache, etc.). Introduction to server-based programming. Web programming languages (PHP, ASP:NET, CGl, Java, etc.),
structural differences, comparison, assignment, loops, arrays, variables, constants, and Java applications (applets). Sessions, Cookies, web
security. Database development, database queries (SQL, MYSQL etc.), and database connectivity (ODBC, JDBC, etc..). Managing interactive
web pages, data archiving, updating the database and publishing continuity.

Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301606 OTOMATA TEORISI VE BiGIMSEL DILLER (AUTOMATA 3 1 4 35 5
3311606 THEORY AND FORMAL LANGUAGES) ’

Sonlu durum makineleri, deterministik sonlu durum makineleri, deterministik olmayan sonlu durum makineleri, diizenli ifadeler, diizenli diller,
Diller ve sonlu durum makineleri arasindaki iligkiler, baglamdan bagdimsiz gramerler, itmeli makinalar, Turing Makinalari

Finite state automata, deterministic finite state automata, non-deterministic finite state automata, regular expressions, regular languages,
relationships between languages and finite state automata, context-independent grammars, push down automata, Turing machine

Ders Kodu Ders Adi Teorik b?g Toplam Kredi AKTS
3301607 g
3311607 GORUNTU iSLEME (IMAGE PROCESSING) 3 1 4 3,5 5

Goriintii isleme temelleri. Kavramlar. Goériintii. Isigin ézellikleri. Renk bilgisi. insan gérme sistemi. Kameralar. Bilgisayar gérme sistemleri.
Siyah- beyaz-gri gortnti. Histogram. Renkli gorinti. Renk modelleri. Sayisal gorintli. Temel gorintl isleme teknikleri. Kenar bulma.
Operatorler. Goruntu iyilestirme ve zenginlestirme. Goriintl restorasyonu. Onarma ve segmentasyon islemleri. Goéruinti doniistirme. Morfolojik
islemler. Goriuntude algak ve yiksek frekansli filtreleme islemleri. Donlsim islemleri ve 6zellik ¢ikarma teknikleri. Matlab ve goruntu isleme
uygulamalari. Ders ile ilgili 6grencinin kendisini gelistirebilecegdi uygulama ve projelerin yapiimasi.

Fundamentals of image processing. Concepts. Image. Light features. Colors. Human vision system. Cameras. Computer vision systems. Black-
white-grey images. Histogram. Color image. Color models. Digital image. Basic image processing techniques. Edge detection. Operators.
Image restoration and enrichment. Image restoration. Repair and segmentation processes. Image conversion. Morphological operations.
Filtering operations with high and low frequencies. Conversion process and feature extraction techniques. Matlab and image processing
applications. Projects for students to improve themselves about the course content.

Lab.

Ders Kodu Ders Adi Teorik
Uyg.

Toplam Kredi AKTS
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3301610 SISTEM PROGRAMLAMA (6. YARIYIL TEKNIK SECMELI DERS)

3311610 (SYSTEM PROGRAMMING) (6th SEMESTER TECHNICAL 2 1 3 2,5 4

ELECTIVE COURSE)

Bilgisayar sistemleri ve C programlama dili hakkinda bazi temel bilgiler. Arsivleme. Libc. Dosyalar ve dizin dosyalari. Baglantilar. Dosyadan
okumalyazma. Sistem g¢agdrilari ve tampon bellek (buffer) kullanimi. Sistem cagrilarn ve giris ¢ikis. Simgesel dil -1 (yerel degiskenler ve
fonksiyonlar). Simgesel dil -2 (dallanma). Bellek erigimi ile ilgili uygulamalar. Ara Sinav. Suregler ve sure¢ yonetimi (fork, dup, pipe). Sinyaller.
Siiregler arasi iletisim. Soket arabirimi ile iletisim. Sunucu-istemci modelinde uygulama gelistirme. Iplik (thread) programlama modeli

Computer Systems and fundamentals of C programming language. Archiving. Libc. Folders and directory files. Links. Reading/writing from file.
System calls and buffer usage. System calls and input/output. Symbolic Language-1(local variables and functions). Symbolic Language-
2(branching). Applications of memory access. Midterm. Processes and process management(fork,dub,pipe). Signals. Interprocess
communication. Communication with socket interface. Application development over client/server model. Thread programming model.

Ders Kodu Ders Adi Teorik IL_J;E Toplam Kredi AKTS
3301611 BILGISAYAR ve AG GUVENLIGI (6. YARIYIL TEKNIK SEGMELI
3311611 DERS) (COMPUTER AND NETWORK SECURITY) (6th 2 1 3 2,5 4
SEMESTER TECHNICAL ELECTIVE COURSE)

Giivenlik testlerinde bilgi toplama, TCP/IP Iletisiminde oturuma miidahale, giivenlik duvarlari(Firewall), saldiri tespit ve engelleme sistemleri,
IDS/IPS ve igerik filtreleme sistemleri ve Atlatma yontemleri, Host/Ag/Port Kesif ve tarama araglari kullanimi, VPN ve Sifreleme teknolojileri,
zafiyet tarama ve bulma sistemleri, Exploit cesitleri ve metasploit kullanim, DOS/DDOS saldirilari ve korunma ydntemleri, kablosuz aglar ve
guvenlik, IS, apache lzerinde web uygulama guvenligi, hacking yontemleri, son kullaniciya yonelik saldiri gesitleri ve yontemleri, giivenlik
amagcl Kullanilan tarayici eklentileri, Linux sistem yonetimi ve glvenligi (Self Study), TCP/IP Protokol Ailesi Zafiyet Analizleri, KVKK ve 5156
sayili kanun ve gereklerini bilir.

Gathering information in security tests, session intervention in TCP / IP communication, firewalls, intrusion detection and prevention systems,
IDS / IPS and content filtering systems and bypass methods, use of Host / Network / Port Discovery and scanning tools, VPN and Encryption
technologies , vulnerability scanning and detection systems, Exploit types and metasploit use, DOS / DDOS attacks and protection methods,
wireless networks and security, IIS, apache web application security, hacking methods, end-user attack types and methods, used for security
browser plug-ins Knows Linux system management and security (Self Study), TCP / IP Protocol Family Vulnerability Analysis, KVKK and 5156
and its requirements.

Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301612 GOMULU SISTEMLER (6. YARIYIL TEKNIK SECMELI DERS)
3311612 (EMBEDDED SYSTEMS) (6th SEMESTER TECHNICAL 2 1 3 25 4
ELECTIVE COURSE)

Goémulu Sistemler Giris. Gomulu Sistem Platformlari. Donanim tanimlama dilleri. VHDL, FPGA lere genel bir bakis. Intel Quartus, SOPC, Temel
VHDL Bilesenleri (Kuttiphane, Varlik, Mimari), VHDL operatorleri, VHDL veri nesneleri, Port map, es zamanli igslemler, sirali islemler, benzetim
uygulamalari, VHDL dili ile FPGA tabanli proje uygulamalari gelistirme

Introduction to embedded systems. Embedded system platforms. Hardware description languages. An overview of VHDL, FPGA. Intel Quartus
Il, SOPC, Basic VHDL Components (Library, Entity, Architecture), VHDL operators, VHDL data objects, Port map, concurrent operations,
sequential operations, simulation applications, FPGA based application development with VHDL language

Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301613 IS ZEKASI (6. YARIYIL TEKNIK SEGMELI DERS) (BUSINESS
3311613 INTELLIGENCE) (6th SEMESTER TECHNICAL ELECTIVE 2 1 3 2,5 4
COURSE)

Bilgi sistemlerine giris. Is zekasi ve karar siireci. Veri ambari tasarlamak. Boyutsal veri modeli. Veri ambari mimarileri. Veri ambari kavramsal
modeli. Veri kupleri. Veri ambarinda sorgulama. Veri madencigine giris.

Introduction to information systems. Business intelligence and decision process. Designing a data warehouse. Dimensional data model. Data
warehouse architectures. Conceptual data warehouse model. Data cubes. Data warehouse query. Introduction to data mining.

Lab.

Ders Kodu Ders Adi Teorik
Uyg.

Toplam Kredi AKTS
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3301614 | ROBOTIK (6. YARIYIL TEKNIK SEGMELI DERS) (ROBOTICS)

3311614 (6th SEMESTER TECHNICAL ELECTIVE COURSE) 2 L 3 2,5 4

Robotige giris. Tarihsel gelisim ve temel kavramlar. Otomasyon sistemlerinde robotlar. Grup teknolojisi. Robotlarda eksenler. Koordinat
sistemleri. Robot gesitleri ve kullanim yerleri. Robot hareket ettirme sistemleri. Robot dinamigi. Robot kinematigi. Kinematik analizi. Kinematik
denklemleri. Ters kinematik problemi ve ¢dziim yontemleri. Yoriinge planlamasi. Konum ve hiz egrilerinin elde edilmesi. Robotlarda ug
elemanlari. Robot similasyon yazilimlari. Endustriyel robotik uygulamalari.

Introduction to robotics. Historical development and basic concepts. Robots in automation systems. Group technology. Axis in robots.
Coordinate systems. Robot types and utilization. Robot moving systems. Dynamics of robots. Kinematics of robot. Kinematic analysis. Kinematic
equations. The inverse kinematics problem and solution methods. Trajectory planning. Obtaining position and velocity curve. Extreme elements
in the robot. Robot simulation software. Industrial robotic applications.

Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301615 ISLETIM SISTEMLERI YONETIMI (6. YARIYIL TEKNIK SEGCMELI
3311615 DERS) (OPERATING SYSTEM MANAGEMENT) (6th SEMESTER 2 1 3 2,5 4
TECHNICAL ELECTIVE COURSE)

isletim sistemlerine girig. Bilgisayar sistemlerinin yapisi. Senkronizasyon. Kritik bélge problemleri. Semaforlar. Monitérler ve uygulamalari.
Kilittenmeler. CPU planlama algoritmalari. Bellek yonetimi. Sayfalama. Segmentasyon sanal bellek. Dosya sistemi, erisim ve koruma
mekanizmalari. Giris ¢ikis sistemi. Disk planlamasi ve yonetimi. Linux komutlari ve gdrevleri. Linux uygulamalari.

Introduction to the operating systems. The structure of the computer systems. Synchronization. Critical region problems. Semaphores. Monitors
and applications. Deadlock. CPU scheduling algorithms. Memory management. Paging. Segmentation of virtual memory. File system access
and protection mechanisms. Input-output system. Disc planning and management. Linux commands and tasks. Linux applications.

Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301616 WEB SERVISLERI (6. YARIYIL TEKNIK SEGMELI DERS) (WEB 2 1 3 25 4
3311616 SERVICES) (6th SEMESTER TECHNICAL ELECTIVE COURSE) ’

XML nedir web servis nedir. Servise yonelik ve P2P model. SOAP nedir hangi bilesenlerden olusur. WSDL ve kullanimi. UDDI nedir, nasil
programlanir ve WSDL ile nasil kullanilir. Java’nin XML mesajlasma araglari. SOAP element API si. J2EE ve web servisleri. JWS standardi.
Web servislerin birlikte ¢alisabilirligi. Web servis glivenligi. XML sayisal imzalari. XML sifreleme. SOAP giivenlik eklentileri.

What is XML and web services. Service and P2P oriented models. What is SOAP and its components. WSDL and its usage. What is UDDI,
how it can be programmed and used with WSDL. Java XML messaging tools. SOAP element API. J2EE and web services. JWS standard.
Web services interoperability. Web service security. XML digital signatures. XML encryption. SOAP security extensions

Ders Kodu Ders Adi Teorik b?g Toplam Kredi AKTS
3301601 MiKROBi_LGiSAYARLI SISTEM TASARIMI (6. YARIYIL TEKNIK
3311601 SECMELI DERS) (MICROCOMPUTER BASED SYSTEM DESIGN) 2 1 3 2,5 4
(6th SEMESTER TECHNICAL ELECTIVE COURSE)

Mikrobilgisayar tabanli sistem tasarimina giris. Sistemde giris-gikis organizasyonu, kesmeler. Mikro denetleyiciler, gelismesi ve yapisi. Mikro
denetleyicilerde programlama (8051 uzerinde). Konularla ilgili deneysel ¢alismalar yapilmasi ve rapor bigiminde belgelenmesi. Mikrobilgisayar
gelistirme ortami tanitimi, proje olugturma ve assembly dili ile kod yazma, program derleme, benzetime tabi tutma. Program gelistirme ve sistem
benzetimi basamaklarinda ortaya ¢ikan hatalari bulma ve dizeltme ydntemleri, analiz yontemleri, durak noktalari, adim adim calistirma. Bir
mikroiglemci sistemi tasarimi érnegi. Ornek uygulamalar.

Introduction to Microcomputer based system design. Input-output organization of the system, interrupts. Microcontrollers, development and
construction. Programming of microcontroller (over 8051). The experimental studies on the subject and document in the form of reports.
Presentation of Microcomputer development environment, project creation and coding with assembly language, compiling a program,
simulation. Finding errors of program development and simulation system and correction methods, analysis methods, stopping points, running
step by step. A microprocessor system design example. Sample applications.
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7. YARIYIL
Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301705 | ; .
2311705 | ISYERI EGITIMI (WORKPLACE TRAINING) 2 20 22 12 26

Bu egitiminde; égrencilerinin okulda edindikleri bilgileri pratikte gelistirmeleri igin “isyeri Uygulamali Egitim” galismalarini ve bu galismalarin
gergeklesmesini saglayici ydntemleri kapsamaktadir. Isyeri Uygulamali Egitim’den amag &grencilerin kendi yetisme alanlan ile ilgili
kuruluslarinda ve gergek is ortamlarinda lretime azami derecede katiimalari saglanacaktir. Okuldaki 6grenim sureleri icinde kazandiklari teorik
bilgi ve yeteneklerini pekistirmelerini, Laboratuvar ve atdlye uygulamalarinda edindikleri beceri ve kabiliyetlerini gelistirmelerini, Gérev alacaklari
isyerlerindeki sorumluluklarini, isgi-igsveren iligkilerini, organizasyon, uretim ve is guvenligi sistemlerini, yeni teknolojileri tanimalarini
saglamaktir.

This training covers necessary methods and “Workplace Practical Training” to help students develop their theoretical skill into practical skills.
Workplace Practical Training aims to prepare students for real work environments like foundations in their education fields. Students get to
know work environments, organization, production, work safety, new technologies, employer-employee relationship, work responsibilities and
commitments and they can have the opportunity to turn their theoretical and laboratory knowledge into practical skills.

Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301706
3311706 STAJ 2* (INTERNSHIP 2%) 0 0 0 0 4

Yazilim veya donanim alaninda fakdlte kurulunca kabul edilmis sirket veya kurumlarda, staj yonetmeliginde belirtilen ilkelere uygun olarak staj
yapmayi 6ngorur.

Prescribes internship at faculty approved companies or institutions about software or hardware in accordance to internship guide/regulations.
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8. YARIYIL
Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301804 o ;
2311804 | BITIRME PROJESI (SENIOR PROJECT) 2 1 3 2,5 6

Bilgisayar yazilimi ve donanimi konularinda, &grencinin tanimlanmis bir proje kapsaminda tasarim ve gergeklestirim calismalarini
tamamlayarak sonuglarini bir raporla sundugu ve 6grencinin mihendisge davranigini gelistirmesinin amaglandigi proje dersidir. Proje yonetimi
(planlama, 6neri, zaman yonetimi, maliyet). Proje galismasi, rapor yazim g¢alismasi, sunum ve savunma.

This is a project course that students have to design and carry out an engineering project about software or hardware, then present it as a
report and presentation which requires students to behave appropriate to engineering ethics. Project management, report, preparation and
defense.

Ders Kodu Ders Adi Teorik IL_J;tg) Toplam Kredi AKTS
PROG_RAMLANAI_BiLiR MANTIK KONTROLLOR (8. YARIYIL
3301808 TEKNIK SECMELI DERS) (PROGRAMMABLE LOGIC 5 1 3 25 4
3311808 CONTROLLERS) (8th SEMESTER TECHNICAL ELECTIVE !
COURSE)

Denetim (kumanda) ve otomasyon sistemlerinin temel 6zellikleri; denetim devresi elemanlari; kontaktérler, yardimei réle, zaman rélesi, koruma
roleleri ve denetim devrelerine iliskin genel standartlar. Programlanabilir mantik denetleyicileri (PLC); igyapisi, merkezi islem birimi, giris-gikis
arabirimi, bellek yapisi. PLC igletim sistemi ve kullanici programinin yuratilmesi. Programlama dilleri; komut kiimesi ve merdiven programi ile
programlama teknigdi. Temel komut kiimesi, zamanlayici, sayisi aritmetik ve karsilastirma fonksiyonlari. PLC-PE ve PLC devre baglantilar,
iletisim arabirimleri ve protokolleri, mantik devre tasarim yéntemleri. Program denetim komutlari. Master kontrol islemi ve komutlari. PLC igin
segim Olgutleri ve endistriyel uygulamalar.

Control (control) and basic features of the automation system; control circuit components; contactors, relays, timers, relays and general
standards for control circuits. Programmable logic controllers (PLC); internal structure, the central processing unit, input-output interface,
memory structure. Executing the PLC operating system and user programs. Programming languages; instruction set and programming
techniques with ladder program. Basic instruction set, timers, comparison and arithmetic functions. PLC and PLC-PE circuit connections,
communication interfaces and protocols, logic circuit design techniques. Program control commands. Master control and commands. Selection
criteria for the PLC and industrial applications.

Ders Kodu Ders Adi Teorik ::Sg Toplam Kredi AKTS
3301809 PARALEL ISLEMCILI SISTEMLER (8. YARIYIL TEKNIK SECMELI
3311809 DERS) (PARALLEL PROCESSING SYSTEMS) (8th SEMESTER 2 1 3 2,5 4
TECHNICAL ELECTIVE COURSE)

Paralel hesaplamanin temel gorusleri ve gelisimi. Paralel islem sistemlerinin tasnifi. Paralel mimariler. Paralel iletisim yapilari. Paralel isletim
sistemlerinin performanslari. Paralel algoritmalar ve onlarin programlanmasi. Paralel islem sistemlerine ait 6rnekler.

Basic ideas and the development of parallel computing. Classification of the parallel processing system. Parallel architectures. Parallel
communication structures. The performance of the parallel operating system. Parallel algorithms and their programming. Examples of parallel
processing system.

Ders Kodu Ders Adi Teorik ::Sg Toplam Kredi AKTS
3301810 KONTROL SISTEMLERI (8. YARIYIL TEKNIK SECMELI DERS)
(CONTROL SYSTEMS) (8th SEMESTER TECHNICAL ELECTIVE 2 1 3 2,5 4
3311810 COURSE)

Agcik gevrim ve kapali gevrim kontrol sistemlerinin yapilari ve ézellikleri. Laplas donuglmleri. Kontrol sistemlerinin matematiksel modelleri ve
transfer fonksiyonlarinin ¢ikartiimasi. Blok diyagramlari ve isaret akis diyagramlarinin gizilmesi. DC servomotor sisteminin analizi. Kontrolorlerin
incelenmesi. Kontrol sistemlerinin gegici durum ve siirekli durum cevap analizi. Ornek sistem uygulamalari. Blok diyagramlarda sadelestirme
yontemleri. MATLAB komutlari ile blok diyagramlarin sadelestirilmesi. Isaret akis diyagramlarinin ézellikleri. Mason kazang formiilii ile transfer
fonksiyonu hesabi ve 6rnek uygulamalar. Sistemlerin durum-uzay formunda ifade edilmesi, durum degiskenlerinin tespiti ve faz degisim blok
diyagramlarinin g¢ikarilmasi. Model kavrami ve gesitleri. Sistemlerdeki statik ve dinamik elemanlar. Sistemlerdeki elemanlarin incelenmesi.

Structure and properties of open-loop and closed-loop control system. Laplace transforms. Derivation of mathematical models and the transfer
function of the control system. Drawing the block diagrams and signal flow diagram. Analysis of the DC servomotor system. Examination of the
controller. transient and steady state response analysis of control systems. Examples of system applications. Block diagram simplification
methods. Simplification of block diagrams using MATLAB commands. characteristics of the signal flow diagram. Mason gain formula to account
transfer function and sample applications. The system of state-space form, determination of state variables and block diagram of the phase
change. Model concept and types. Static and dynamic elements in the system. Examination of elements in the system.
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3301811 BILGISAYAR DESTEKLI TASARIM (8. YARIYIL TEKNIK
3311811 SEGMELI DERS) (COMPUTER AIDED DESIGN) (8th SEMESTER 2 1 3 2,5 4
TECHNICAL ELECTIVE COURSE)

Bilgisayar destekli tasarim sistemleri. Bilgisayar destekli tasarim temelleri. Bilgisayar destekli tasarim mimarisi ve donanimi. Geometrik
modelleme teorisi temelleri. Modelleme ve bilgisayar destekli tasarim yazilimlari tanitimi ve iglevleri. Egriler ve egrisel yuzeyler. Kati Modelleme.
Bilgisayar destekli gizimin elemanlari. Geometrik konstriiksiyonlar. Ortografik gizimler. Genel mihendislik uygulamalari. Sanal gergeklik ve
sanal gerceklik modelleme dili.

Computer aided design systems. Basics of computer aided design. Computer aided design architecture and hardware. Basics of geometric
modelling theory. Modelling and computer aided design software and their functions. Curves and curvilinear surfaces. Solid modelling. Elements
of computer aided drawing. Geometric constructions. Orthographic drawing. General engineering applications. Virtual reality and virtual reality
modeling language.

Ders Kodu Ders Adi Teorik IL_J;tg) Toplam Kredi AKTS
3301812 YONEYLEM ARASTIRMASI (8. YARIYIL TEKNIK SEGMELI
3311812 DERS) (OPERATIONAL RESEARCH) (8th SEMESTER 2 1 3 2,5 4
TECHNICAL ELECTIVE COURSE)

Verilecek kararlarda en iyi sonucu elde etmek igin gelistiriimis kantitatif modelleri ele almak, gercek hayatta kargilasilan uygulama alanlarini
gostermek ve ¢ozim yontemlerini 6gretmektir. Tanimi ve tarihsel gelisimi. Karar teorisi ve karar modelleri. Tamsayil Lineer Programlama.
Sebeke (Network) Analizleri: Maksimum akig, En kisa yol ve Minimal yayilma problemleri. PERT-CPM ile proje programlama. Stok (envanter)
modelleri. Kuyruk (bekleme hatti) modelleri. Markov zinciri ve analizleri. Dinamik Programlama. Geometrik Programlama.

To introduce the essential topics of quantitative decision making and for finding the best solution in making decisions to teach developed
quantitative models, to show its application areas encountered in real-life and to give its solution procedures. Definition and historical progress
of Operational Research. Decision theory and models. Integer linear Programming. Network Analysis: The maximum flow problem, the shortest
path problem, the minimum spanning three problem. Project scheduling with PERT-CPM. Inventory Control Modelling. Queuing (Waiting Line)
Models. Markov Chain Analysis. Dynamic Programming. Geometric Programming.

Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301813 KABLOSUZ AGLAR (8. YARIYIL TEKNIK SEGMELI DERS)
3311813 (WIRELESS NETWORKS) (8th SEMESTER TECHNICAL 2 1 3 25 4
ELECTIVE COURSE)

Kablosuz Aglara Giris, Kablosuz Aglarin Gelisimi, Kablosuz Iletisimin Temelleri ve Prensipleri. Kablosuz Yayilimin Karakteristikleri, Hiicre ve
Hiicre gesitleri, Analog ve Sayisal Veri iletimi. Kablosuz Sistemler igin modiilasyon teknikleri, Kablosuz Sistemlerde Coklu Erisim. Kablosuz
Aglar icin Performans Arttirma Ydntemleri, Hiicre Kavrami, ad hoc ve yari ad hoc kavramlari. Devre Anahtarlama, Paket Anahtarlama, Veri
iletim Yaklagsimlari, Birinci Nesil Hiicresel Sistemlere Giris, AMPS Teknolojisi, AMPS Ag isleyisi, Ikinci Nesil Sistemlere Giris, D-AMPS,
cdmaONE, GSM, 1S-41 Standardi, Ozellikleri ve Mimarisi. Veri Operasyonlari, CDPD, HSCSD, GPRS, D-AMPS+, cdmaTWO, Kablosuz Mobil
IP Uzerinde TCP/IP, Mobil IP, WAP, Kablosuz Telefon, Ugiincii Nesil Hiicresel Sistemlere Giris, Ugiincii Nesil Spektrum Tahsis Etme, Ugiincii
nesil Servis Siniflari, EDGE, WCDMA, Dérdiincii Nesil Sistemleri, Servisleri ve Uygulamalari. Uydu Aglarina Giris, Uydu letisim Ozellikleri,
Uydu Sistemleri, VSAT Sistemleri, Uydu Tabanl Internet Erigimi. Yénlendirme Sorunlari. Sabit Kablosuz Erisim Sistemlerine Giris, MMDS,
LMDS, Kablosuz Yerel Alan Aglarina Giris, Kablosuz Yerel Alan Agi Uygulamalari, Kablosuz Yerel Alan Agi Topolojileri. Kablosuz Yerel Ag
Katmanlar, Kablosuz ATM ve Adhoc Adlara Giris. Kablosuz ATM, Kablosuz ATM Mimarisi, Mobil ATM, HIPERLAN. Kablosuz AdHOC Aglarda
Yoénlendirme, Table-Driven Routing Protocols, On-demand Routing Protocols. Kigisel Alan Aglarina Girig, Kigisel Alan Agi Uygulamalari. Kisisel
Alan Aglarinin incelenmesi.

Introduction to wireless networks, development of wireless network, fundamentals and principles of wireless communication. Characteristics of
wireless propagation, cell and cell types, analog and digital data transmission. Modulation techniques for wireless systems, multiple access in
wireless systems. Performance enhancement techniques for wireless networks, cell concept, "ad hoc" and "semi-ad hoc" concepts. Circuit
switching, packet switching, data transmission approaches, introduction to first generation cellular system, AMPS technology, AMPS network
operation, introduction to second generation system, D-AMPS, cdmaONE, GSM, 1S-41 standard, features and architecture. Data operations,
CDPD, HSCSD, GPRS, D-AMPS +, cdmaTWO, wireless mobile IP over TCP / IP, Mobile IP, WAP, wireless phone, introduction to third
generation cellular system, allocation to third generation spectrum, third-generation service classes, EDGE, WCDMA, fourth generation
systems, services and applications. Introduction to satellite networks, satellite communication features, satellite systems, VSAT systems,
satellite-based internet access. Routing problems. Introduction to fixed wireless access systems, MMDS, LMDS, introduction to wireless local
area networks, wireless local area network applications, wireless local area network topologies. Wireless local area network layers, introduction
to wireless ATM and Adhoc networks. Wireless ATM, wireless ATM architecture, mobile ATMs, HIPERLAN2. Routing at wireless Adhoc
network, Table-Driven routing protocols, On-Demand routing protocols. Introduction to personal area networks, personal area network
applications. Examination of personal area networks.
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3301814 ISTATISTIK VE OLASILIK (8. YARIYIL TEKNIK SECMELI DERS)
3311814 | (STATISTICS AND PROBABILITY) (8th SEMESTER TECHNICAL 2 1 3 2,5 4
ELECTIVE COURSE)

Olasilik teorisine giris. Rastgele degiskenler, beklenti, varyans ve moment Ureten fonksiyonlar. Dagilimlar: Bernoulli, binom, dniforma, Gauss,
Ustel, Poisson, gama. Istatistiksel kavramlara giris. Ornekleme ve 6rnekleme istatistikleri. Nokta ve aralik kestirimi. Hipotez testi. Regresyon.
Rastgele degisken Uretme, 6rnekleme ve kestirimin sayisal ve hesaplamali yénleri.

Introduction to probability theory. Random variables, expectation, variance and moment generating functions. Distributions: Bernoulli, binomial,
uniform, Gaussian, exponential, Poisson, gamma. Introduction to statistical concepts. Sampling and sample statistics. Point and interval
estimation. Hypothesis testing. Regression. Numerical and computational aspects of random variable generation, sampling, and estimation.

Ders Kodu Ders Adi Teorik IL_J;E Toplam Kredi AKTS
3301815 BULUT BILISIM (8. YARIYIL TEKNIK SEGMELI DERS) (CLOUD 2 1 3 25 4
3311815 COMPUTING) (8th SEMESTER TECHNICAL ELECTIVE COURSE) ’

Bulut bilisime giris. Bulut bilisimin temelleri. Bulut biligsimin is dunyasi igin dnemi. Bulut bilisim hizmet modelleri. Bulut bilisimin dagitim modelleri.
Bulut bilisimin avantajlari. Bulut bilisimin unsurlari. Bulut bilisimin teknik temeli. Glincel bulut bilisim uygulamalari. Bulut bilisim kullanim alanlari.
Bulutta veri yonetimi. Standartlar. Mobil bulut uygulamalari. Bulut servislerinin yonetimi ve guvenligi. Sanallagtirma. Hizmet tabanl mimari. Bulut
ortaminin yénetimi.

Introduction to cloud computing. Basics of cloud computing. The importance of the cloud computing for business. Cloud computing service
models. Cloud computing distribution models. Advantages of cloud computing. Elements of cloud computing. Technical foundation of cloud
computing. Current cloud computing applications. Cloud computing using areas. Managing data in cloud. Standards. Mobile cloud computing
applications. Managing and securing cloud services. Virtualization. Service oriented architecture. Managing of cloud environment.

Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301816 PAKET PROGRAMLAR (8. YARIYIL TEKNIK SEGMELI DERS)
3311816 (PACKAGE PROGRAMS) (8th SEMESTER TECHNICAL 2 1 3 2,5 4
ELECTIVE COURSE)

Matlab'in Genel Yapisi. Matlab Kullaniminda Temel Kurallar, ifadeler, degiskenler, sayilar, operatérler (sayisal islemciler). Fonksiyonlar. Ozel
Sabitler. Vektérler. Matlab'da Dizi (Matris) islemleri. Matrislerde Elemanlar. Genel Matrisler. Matrisler ve islemler. Basit grafikler olusturma
(grafik bicimlendirme), kopyalama, saklama, ¢ikti alma. Basit hesaplamalar yapma ve basit grafikler géstermek igin Matlab’da m-dosyasi
olusturma. Matlab’ta cebirsel denklem tanimlama ve ¢6zimd. Diferansiyel denklemlerin zaman diizleminde ve frekans diizleminde ¢6zimd.
Konuyla ilgili sembolik ¢6zim uygulamalari. Matlab’da mihendislik uygulamalari.

General Structure of MATLAB. Basic Rules of Matlab, expressions, variables, numbers, operators (digital processors). Functions. Special
Constants. Vectors. MATLAB Array (Matrix) Operations. The matrix elements. General Matrix. Matrices and Operations. Simple graphics
(graphic format), copying, saving and printing. Making simple calculations and creating graphs to demonstrate basic m-file in Matlab. Matlab
identification and solution of algebraic equations. In the time domain and frequency domain solution of differential equations. Symbolic solution
applications on the subject. Engineering applications in MATLAB.

Ders Kodu Ders Adi Teorik IL_SE Toplam Kredi AKTS
3301817 BILGISAYAR GRAFIKLERI (8. YARIYIL TEKNIK SEGMELI DERS)
3311817 (COMPUTER GRAPHICS) (8th SEMESTER TECHNICAL 2 1 3 2,5 4
ELECTIVE COURSE)

Grafik sistemleri genel tanitimi. Grafik donanimlari. CRT, LCD prensipleri. Cikis bilegenleri ve olusturulmasi. Cizme algoritmalari. Doldurma
algoritmalari. DDA ve Bresenham Algoritmalari. 2 Boyutlu transformasyonlar. 2 Boyutlu kesme algoritmalari. 3 Boyutlu kavramlar. 3 Boyutlu
nesne tanimlamasina giris. 3 Boyutlu Geometrik modelleme ve doniisiimler. 3 Boyutlu Gorlintileme. Gorunir Yiizey metotlari. Aydinlanma
modelleri. Phong aydinlanma modeli. Lambert kanunu. Texture Map ve Bump Map uygulamalari. Goériinti uzayinda gorintiu olugturma
algoritmalari. Raying ve Raytracing algoritmasi. Radiosity. Renk Kavramlari. Bilgisayarla Animasyon.

Introduction of graphic systems. Graphical hardware. Principles of CRT and LCD. Output components and production. Drawing algorithms.
Filing algorithms. DDA and Bresenham algorithms. 2D transformations. 2D cutting algorithms. Concepts about 3D. Introduction about 3D object
identification. 3D geometric modeling and transformations. 3D visualization. Visible surface methods. Phong lighting model. Lambert law.
Texture Map and bump map applications. Rendering algorithms in image space. Raying and Raytracing algorithms. Radiosity. Concepts about
colors. Computer animations.
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3301818 VERI ILETiSIM TEKNIKLERI (8. YARIYIL TEKNIK SECMELI
3311818 DERS) (DATA COMMUNICATION TECHNIQUES) (8th 2 1 3 2,5 4
SEMESTER TECHNICAL ELECTIVE COURSE)

Veri Haberlesmesi. Veri aglari ve ag kategorileri. Standartlar. Ag topolojileri. OSI. TCP/IP. Adresleme. Veri ve sinyaller. Dijital Veri
Haberlesmesi. Analog Veri Haberlesmesi. Cogullama. Yayilmis Spektrum. lletim Ortami. Devre Anahtarlama ve Paket Anahtarlama. Veri
iletisiminde telefon ve kablo aglarinin kullanimi. Hata tespiti ve diizeltiimesi. Veri aglarinda kontrol. HDLC Multiple Access.

Data Communication. Data networks and network categories. Standards. Network topologies. OSI. TCP/IP. Addressing. Data and signals.
Digital Data Communication. Analog Data Communication. Multiplexing. Spread Spectrum. Transmission Environment. Circuit Switching and
Packet Switching. Use of telephone and cable networks in data communication. Error detection and correction. Control in data networks. HDLC
Multiple Access.

Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301819 OYUN PROGRAMLAMA (8. YARIYIL TEKNIK SECMELI DERS)
3311819 (GAME PROGRAMMING) (8th SEMESTER TECHNICAL 2 1 3 25 4
ELECTIVE COURSE)

Oyun mantigi ve oyun programlamanin temelleri. Oyun Teorisi. Oyun prototipi gelistirme ve dizayni. Oyunlarda Yapay Zekéa ve Kullanimi. Oyun
Stilleri ve Mekanigi. Oyun Programlama Arag ve Geregleri. APl ve Kituphaneler. Grafik API'leri. DirectX ve OpenGL. Oyun Yapilari. Oyun
Geligtirme. Kullanilan Programlama Dillerinin Gigleri ve Zayif Yanlari. Oyunlarda Scripting Dilleri, Lua ve XML. Ogrenci Konu ve Aragtirma
Sunumlart. igerik Olusturma. Seviye Tasarim Temelleri. Oyun End(istrisi. Oyun Projelerinin Tanitim ve Sunumu.

Game logic and fundamentals of game programming. Game theory. Game design and prototype development. Atrtificial Intelligence and using
in the game. Game Style and Mechanics. Game Programming Tools and Materials. APIs and libraries. Graphics APIs, DirectX and OpenGL.
Building Games. Game Development. Strength and Weaknesses of Programming Languages. Scripting languages in the game, Lua and XML.
Students research topics and presentations. Content Creation. Level Design Basics. The game industry. Promotion and presentation of the
game Project.

Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301820 KRIPTOLOJI (8. YARIYIL TEKNIK SEGMELI DERS)
(CRYPTOGRAPHY) (8th SEMESTER TECHNICAL ELECTIVE 2 1 3 2,5 4
3311820 COURSE)

Temel glivenlik ve bilgi kavramlari, Kriptografiye giris, tarihgesi, Substitution and transposition ciphers, one-time pads, tek alfabeli yerine koyma
teknigi, cok alfabeli yerine koyma teknigi, Hashing (bozma), bozulmus mesaj dogrulama kodu, Simetrik algoritmalar (DES, AES,RC4, Cipher
modlari), Anahtar dagitimi ve anahtar degisimi, Asimetrik algoritmalar (RSA,EIGamal,ECC), Sertifikalar (Sertifika zincirleri, PKI, Trust and public
key rings), imza semalar (Simetrik ve asimetrik imzalama, gékkii sagi tablolari, Dogum giinii saldirisi)

Dogrulama Protokolleri (Paylasimli sirla dogrulama, anahtar dagitim merkeziyle dogrulama, Kerberos ile dogrulama, Asimetrik algoritmalarla
dogrulama), rastgele sayi ve asal sayi ureten algoritmalar. Asallik testleri konulari kapsar. Bu konularin bilgisayar iletisim sistemlerinde kullanim
yontemlerini 6grenir.

Haberlesme Glvenligi (Kesme Prensibi, IPSec), A§ Korumasi (Gulvenlik Duvarlari, IDS), Ag Korumasi (VPN, kablosuz giivenlik, DoS, Email
guvenligi (PGP, PEM, S/MIME), Web Guvenligi, Tehditler, Glvenli isimlendirme, TLS, mobil kod glivenligi, Agda gizlilik ( Web bugs, Cookieler),
Yonetmelikler, yasalar ve gizlilik, Glivenli Programlama, Programlama dilleri igin givenlik mimarileri, Glivenli Programlama Prensipleri

Basic concepts of security and information, introduction to cryptography, history, substitution and transposition ciphers, one-time pads, one-
alphabet replacement technique, multi-alphabet replacement technique, Cryptographic Fundamentals, Hashing, corrupted message verification
code, symmetric algorithms (DES, AES, RC4, Cipher modes), Key distribution and key exchange, Asymmetric algorithms (RSA, ElGamal,
ECC), Cryptographic fundamentals (Certificate chains, PKI, Trust and public key rings), Signature schemes (Symmetric and asymmetric signing,
Rainbow tables, Birthday attack), Validation Protocols (Authentication via shared secret, Authentication via key distribution center,
Authentication via Kerberos, Authentication via asymmetric algorithms), algorithms that generate random numbers and prime numbers.
Primality tests cover topics. Learns how to use these subjects in computer communication systems. Communication Security (Interrupt Principle,
IPSec), Network Protection (Firewalls, IDS, VPN, wireless security, DoS), Email security (PGP, PEM, S/ MIME), Web Security, Threats, Secure
naming, TLS, mobile code security, Privacy in web, Web Bugs, Cookies, Regulations, laws and privacy, Secure Programming, Security
architectures for programming languages, Secure Programming Principles
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3301821 VERI MADENCILIGINE GIRIiS (8. YARIYIL TEKNiK SECMELI
3311821 DERS) (INTRODUCTION TO DATA MINING) (8th SEMESTER 2 1 3 2,5 4
TECHNICAL ELECTIVE COURSE)

Veri madenciligine giris. Veri 6n igsleme. Siniflandirma. Siniflandirma yoéntemleri. Entropiye dayali algoritmalar. Siniflandirma ve regresyon
agaclari. Bellek tabanli algoritmalar. Kimeleme. Birliktelik kurallari. Metin madenciligi. Web madenciligi. Veri madencilidi yazihmlari. Veri
madenciligi uygulamalari.

Introduction to data mining. Data pre-processing. Classification. Classification methods. Entropy-based algorithms. Classification and
regression trees. Memory-based algorithms. Clustering. Association rules. Text mining. Web mining. Data mining. Software. Data mining
applications.

Ders Kodu Ders Adi Teorik IL_J;E Toplam Kredi AKTS
3301823 E-TICARET VE UYGULAMALARI (8. YARIYIL TEKNIK SEGMELI
3311823 DERS) (E-COMMERCE AND APPLICATIONS) (8th SEMESTER 2 1 3 2,5 4
TECHNICAL ELECTIVE COURSE)

Elektronik Ticaretin Tanimi, amaglari ve araclari. Elektronik Ticaretin Turleri, boyutu, getirdigi degisimler. Elektronik ticarette dikkat edilecek
noktalar. Elektronik Ticarette Odeme Aragclari. Elektronik ticaretin Taraflari ve Elektronik ticarette miisteri Kavrami. Elektronik Ticarette
tiketicilerin Korunmasi sorunu ve Tirkiye’deki durum. Elektronik ticaretin olumlu ve olumsuz etkileri. Guvenlik Sistemleri. Elektronik Ticarette
Hukuki diizenlemeler. Belge Diizeni ve Muhasebe islemleri. Tahsil Cesitlerine Gore Satiglar ve Muhasebe Kayitlari. E-Ticaret sitelerinde
uygulama ve Ornekler.

Definition of Electronic Commerce, objectives and tools. Types of Electronic Commerce, size, brought changes. Important points of electronic
commerce. Payment Instruments in Electronic Commerce. Parties and customer concepts in electronic commerce. Issues of protection of
consumers in electronic commerce and the situation in Turkey. Positive and negative effects of electronic commerce. Security systems. Legal
regulations on electronic commerce. Document Layout and Accounting Procedures. Sales and accounting records by type charged. Examples
and applications of e-commerce sites.

Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301824 PARALEL PROGRAMLAMA (8. YARIYIL TEKNIK SEGMELI
3311824 DERS) (PARALLEL PROGRAMMING) (8th SEMESTER 2 1 3 2,5 4
TECHNICAL ELECTIVE COURSE)

Paralel sistemlere giris. Seri ve paralel programlama. Paralel algoritmalarin analizi. Paralel programlama ortamlari. Paralel algoritma tasarim
prensipleri. Paralel algoritma tasarim prensipleri iletisim konulari. Siralama,arama ve matris hesaplamalari icin paralel algoritmalar. Paralel
hesaplamalarda basarim kriterleri. MP1. OpenMPI. MPI ve OpenMPI kuttiphanelerinin kullaniimasi. MPI ve OpenMPI ile paralel programlama
gelistirme.

Introduction to parallel systems. Serial and parallel programming. Analyses of parallel algorithms. Parallel programming environments. Parallel
algorithm design principles. Parallel algorithm design principles communication subjects. Parallel algorithms for sorting, sarching and matrix
conputing. Performance criteria in parallel computing. MPI. OpenMPI. Using of MPI ve OpenMPI libraries. Parallel programming development
with MPIl and OpenMPI.

Ders Kodu Ders Adi Teorik b?g Toplam Kredi AKTS
3301860 MOBIL PROGRAMLAMA UYGULAMALARI (8. YARIYIL TEKNIK
3311860 SECMELI DERS) (MOBILE PROGRAMMING APPLICATIONS) 2 1 3 2,5 4
(8th SEMESTER TECHNICAL ELECTIVE COURSE)

Mobil Programlamaya genel bakis, 6zellikler, giris. Gelistirme ortaminin gereksinimleri ve kurulumlar (Android Studio-GenyMotion-API vb.).
Android uygulamalarinin temelleri (klasor yapisi, manifest dosyasi, temel android kitliphanesi vb.). Genel bilesenler. Android uygulamalarinin
yasam dongusu. Komponentler (Buton, TextView, EditText, ListView, Event Yontemleri, Toast Pencereleri vb.). Android ile kullanici araytizi
tasarlamak, (View, Menu, Layout, Fragment, Intents, Activity Intent iligkisi, Intent Filters, Broadcasts, BroadReceivers). Tercihler ve dosya
yonetimi. Veritabani ydnetimi ve icerik saglayicilar. internet Erisimi. Arka plan igslemleri. Servis ve alarm kavramlari. Konumlandirma ve harita
y6netimi. Uygulamayi Android Markete yikleme. Ders ile ilgili 6grencinin kendisini gelistirebilecegi uygulama ve projelerin yapiimasi.

Overview of mobile programming, features, introduction. Requirements of developing environment and setups (Android Studio-GenyMotion-
API etc.) Fundamentals of Android applications (Folder structure, manifest folder, basic android library etc.). General components. Life cycle of
Android applications. Components (Button, TextView, EditText, ListView, Event methods, Toast Windows etc.) Designing Ul with Android (View,
Menu, Layout, Fragment, Intents, Activity Intent relation, Intent Filters, Broadcasts, BroadReceivers). Preferences and folder management.
Database management and content providers. Internet Access. Background operations. Service and alarm concepts. Positioning and mapping
method. Deployment to Android Market. Projects for students to improve themselves about the course content.
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3301861 GORUNTU iSLEME UYGULAMALARI (8. YARIYIL TEKNIK
3311861 SEGMELI DERS) (IMAGE PROCESSING APPLICATIONS) (8th 2 1 3 2,5 4
SEMESTER TECHNICAL ELECTIVE COURSE)

Goériintl isleme temelleri. Kavramlar. Gériinti. Isigin ézellikleri. Renk bilgisi. insan gérme sistemi. Kameralar. Bilgisayar gérme sistemleri.
Siyah- beyaz-gri gorintl. Histogram. Renkli goriinti. Renk modelleri. Sayisal gorinti. Temel gorinti isleme teknikleri. Kenar bulma.
Operatorler. Goruntu iyilestirme ve zenginlestirme. Gorlntul restorasyonu. Onarma ve segmentasyon islemleri. Goruntu donistirme. Morfolojik
islemler. Goéruntude algak ve yuksek frekansli filtreleme iglemleri. Dontsum iglemleri ve 6zellik ¢cikarma teknikleri. Matlab ve géruntu isleme
uygulamalari. Ders ile ilgili 6grencinin kendisini gelistirebilecegdi uygulama ve projelerin yapiimasi.

Fundamentals of image processing. Concepts. Image. Light features. Colors. Human vision system. Cameras. Computer vision systems. Black-
white-grey image. Histogram. Colored image. Color models. Digital image. Basic image processing techniques. Edge detection. Operators.
Image restoration and enrichment. Image restoration. Repair and segmentation processes. Image conversion. Morphological operations.
Filtering operations with high and low frequencies. Conversion process and feature extraction techniques. Matlab and image processing
applications. Projects for students to improve themselves about the course content.

Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
iLERI _BiLGiSAYA_R MIMARISi VE ORGANIZASYONU (8. YARIYIL
3301862 TEKNIK SECMELI DERS) (ADVANCE COMPUTER 2 1 3 25 4
3311862 ARCHITECTURE AND ORGANIZATION) (8th SEMESTER ’
TECHNICAL ELECTIVE COURSE)

Organizasyon ve mimari nedir? Farklari. En ¢ok yaygin olan mimariler. Bilgisayar hizi nasil dlgilir? Paralel islem sistemleri. CISC mimari yapil
bir iglemci. RISC mimari yapil bir islemci, Diger mimari yapil islemciler (VLIW, Cok gekirdekli vs.). Bellek hiyerarsisi. On bellek yapisi. Bellegin
sayfalarla organizasyonu. Bellegin segmentlerle organizasyonu. Sanal bellek ve organizasyonu. Asosiatif bellek organizasyonu. Girdi-gikti
organizasyonu. Bellege direk erigim. Bilgisayar yazilimi organizasyonu.

What is the organization and architecture? Differences. The most common architectures. How to measure speed of computer? Parallel
processing systems. A processor with CISC architecture. A processor with RISC architecture. Processors with other architectures (VLIW,
multicore). Memory hierarchy. Cache structure. Memory organization with paging. Memory organization with segmenting, Virtual memory and
organization. Associative memory organization. Input-output organization. Direct memory access. Computer software organization.

Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301822 GIRISIMCILIK VE i$ PLANI HAZIRLAMA (8. YARIYIL SOSYAL
3311822 SECMELI DERS) (ENTREPRENEURSHIP AND BUSINESS PLAN 2 0 2 2 3
PREPARATION) (8th SEMESTER SOCIAL ELECTIVE COURSE)

Bu ders, girisimcilik teorisi ve kiglk ve orta boy isletmelere yonelik fonksiyonlarin degerlendiriimesini icermektedir. Temel konular; girisimcilik
sureci, girisimci 6zellikleri, firsatlarin belirlenme sureci, is plani hazirlama ve isletme modelinden olugsmaktadir.

This course is based on entrepreneurship theory and evaluation of functions considering small and medium sized enterprises. Key issues;
entrepreneurship process, entrepreneur spirit and characteristics, determining and making use of opportunities, preparation of business plan
and business model.

Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301830 TEKNOLOJI TARIHI (8. YARIYIL SOSYAL SECMELI DERS)
3311830 (HISTORY OF TECHNOLOGY) (8th SEMESTER SOCIAL 2 0 2 2 3
ELECTIVE COURSE)

Bilim. Bazi bilim alanlarinin gelisim tarihgesi. Bazi teknolojik gelismelerin tarihi. Cumhuriyet Turkiye’'sinde bilimsel gelismeler. Bilimden
teknolojiye uzanan yol.

Science. Development history of some science fields. History of some technological development. Scientific developments in Republic of
Turkey. Road from science to technology.
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Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301831 KALITE ve GUVENCE SISTEMLERI (8. YARIYIL SOSYAL
3311831 SEGMELI DERS) (QUALITY AND ASSURANCE SYSTEMS) (8th 2 0 2 2 3
SEMESTER SOCIAL ELECTIVE COURSE)

Kalite kavrami. Standart ve Standardizasyon. Standardin Gretim ve hizmet sekt6rinde 6nemi. Yonetim kalitesi ve standartlari. Kalite ydnetim
sistemi modelleri. Stratejik yonetim. Yonetime katilma. Siireg yonetim sistemi. Kaynak yonetimi sistemi. EFQM modeli. Uretimde kalite kontroli.
Muayene ve érnekleme. Toplam kalite ve kontrol. Kontrol diyagramlari. Kontrol diyagramlarinin incelenmesi ve érneklerle agiklanmasi.

The concept of quality. Standards and standardization. The importance of the standard in manufacturing and service sectors. Management
quality and standards. Quality management system models. Strategic management. Participation to management. Process management
system. Resource management system. EFQM model. Quality control in production. Inspection and sampling. Total quality and control. Control
diagrams. Examination of the control diagram and explanation with examples.

Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301832 iS HUKUKU (8. YARIYIL SOSYAL SEGCMELI DERS) (BUSINESS 2 0 2 2 3
3311832 LAW) (8th SEMESTER SOCIAL ELECTIVE COURSE)

is hukukuna giris. Is hukukunun énemli yasalari. is hukukunun temel kavramlari. is kanununun uygulama alanlar. is sézlesmesi tiirleri. Isci ve
isverenin is sdzlesmesinden dogan hak ve borglari. Is sézlesmesinin feshi. Sosyal giivenlik kavrami. Sendikalar hukuku. Toplu is s6zlesmesi
hukuku. Grev. Lokavt. Hak ve menfaat uyusmazliklari.

Introduction to business law. Important regulations of business law. Basic concepts of business law. Application areas of business law. Labor
contract types. The rights and obligations of workers and employers in the labor contract. Termination of employment contract. Social security
concept. Industrial union law. Collective bargaining agreement law. Strike. Lockout. Rights and interest disputes.

Ders Kodu Ders Adi Teorik b?g Toplam Kredi AKTS
3301833 MUHENDISLIK EKONOMISI (8. YARIYIL SOSYAL SEGMELI
3311833 DERS) (ENGINEERING ECONOMY) (8th SEMESTER SOCIAL 2 0 2 2 3
ELECTIVE COURSE)

Ekonomiye giris. Konusu ve tanimi. Ekonomik problemler. Ekonomik segim ve iretim imkanlari egrisi. Ihtiyaglar-mal-hizmet-fayda iliskisi.
Ekonomik sistemler. Nifus problemleri. Ekonomik biiyime. Fiyat teorisi ve fiyat mekanizmasinin isleyis mantigi. Fiyat ve piyasa cgesitleri.
Talebin tanimi. Talep kanunu. Tiketici talebi ve marjinal fayda. Arz. Arz esneklidi ve arz-talep dengesi. Piyasa dengesi. Rekabet piyasalari.
Piyasa dengesini etkileyen faktorler ve miidahaleler. Uretim faktérleri. Emek. Sermaye. Tesebbiis. Ozel-kamu tesebbiisleri. isgiicii ve issizlik
sorunlari. Uluslararasi igguct akimlari. Bankalar ve bankacilik. Para. Parasal fonksiyonlar. Para ile ilgili olaylar. Enflasyon. Deflasyon.
DevallGasyon. Uluslararasi iktisat. Yabanci sermaye ve ¢ok uluslu sirketler. Borsa. Elektronik ticaret ve etkileri.

Introduction to Economics. Subject and definition. Economic problems. Economic selection and production possibility curve. Needs-cost-
service-benefit relationship. Economic systems. Population problems. Economic growth. Price theory and logic of the price mechanism. Price
and market types. Definition of demand. Law of demand. Consumer demand and marginal utility. Supply. Elasticity of supply and demand-
supply balance. Market equilibrium. Competitive markets. Factors and interference affecting the market balance. Production factors. Labor.
Capital. Attempt. Private-public enterprises. Labor and unemployment problems. International labor flows. Banks and banking. Money.
Monetary functions. Events related to money. Inflation. Deflation. Devaluation. International economics. Foreign capital and multinational
corporations. Exchange. Electronic commerce and its effects.

Ders Kodu Ders Adi Teorik b?g Toplam Kredi AKTS
3301834 MUHENDISLIK ETIiGi (8. YARIYIL SOSYAL SEGMELI DERS)
(ENGINEERING ETHICS) (8th SEMESTER SOCIAL ELECTIVE 2 0 2 2 3
3311834 COURSE)

Etik sdzciigiiniin kbkeni ve anlami. Temel Etik kurami tipleri. Etigin temel ilkeleri. insanin davranig yiikiimliliikleri. Etik-Ahlak, etik-hukuk, etik-
din lligkisi, etik-miihendislik iliskisi. Degerler Etigi. Altin Kural. Evrensel degerler. Etik degerler. Ust degerler. Evrensel degerler. Altin kurallar.
Haklar ve 6zgurliikler. Kisi eyleminin degerlendiriimesi. Etik iligki. Etik modelleri. Etigin insan pratigindeki énemi. Etigin ampirik ve normatif
bilimlerle iligkisi. Is ve meslek etigi kavramlari. Milhendislik etigi ve tanimi. Miihendislikte diiriistliik. Miihendislik sorumlulugu. Uriin sorumlulugu.
Pratigin Bilimi Olarak Etik. Etigin Ampirik Bilimlerle lligkisi. insan Pratiginde Etigin Onemi. Psikoloji - Etik iligkisi.

The origin and meaning of the ethics. Basic types of ethical theory. Basic principles of ethics. Human behavior obligations. Relations between
ethical - moral, ethical - legal, ethical — religious. Relations between ethics and engineering. Values ethics. Golden rule. Universal values. Moral
values. Peak values. Rights and freedoms. Assessment of individual actions. Ethical relationship. Ethical models. Importance of ethics in human
practice. Relations of ethics with empirical and normative science. Business and professional ethics. Engineering ethics and definition.
Engineering integrity. Product liability. Practice of science in ethics. Relations of ethics with empirical science. Significance of ethics in human
practical. Relations between psychology and ethics.
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Ders Kodu Ders Adi Teorik b;g Toplam Kredi AKTS
3301835 | ISARET DILI (8. YARIYIL SOSYAL SECMELI DERS) (SIGN ) 0 5 ) 3
3311835 | LANGUAGE) (8th SEMESTER SOCIAL ELECTIVE COURSE)

Turk igaret dili. Turk isaret dilinin genel 6zellikleri. Turk isaret dili alfabesi. Aile ve gevresi. Vicudumuz. Saghk. Fiiller. Sifatlar. Zit Anlamh
Kelimeler. Sayilar. Matematik isaretleri ve 6Olglleri. Duygular. Zaman Dilimleri. Tagitlar ve trafik. Renkler. Okul ve egitim. Isitma araclari ve
yakacaklar. Giyecek ve takilar. Yiyecek ve icecekler. Ev ve ev esyalari. Meslekler. Miizik ve mizik aletleri. El takimlari ve makineler. Bitkiler ve
hayvanlar. Spor ve spor kuliipleri. Yénler. Hava ve cografi terimler. isimler. Deyimler. Tiirkiye'nin illeri ve iilkeler.

Turkish Sign Language. The general characteristics of Turkish sign language. Turkish Sign Language Alphabet. Family and the environment.
Our bodies. Health. Verbs. Adjectives. Antonyms Words. Numbers. Mathematical Signs and measures. Emotions. Time Zones. Vehicles and
traffic. Colors. Schools and education. Tools and firewood for heating. Clothes and jewelry. Food and beverages. Home and housewares. Jobs.
Music and Musical Instruments. Hand Tool and machinery. Plants and animals. Sports and sports Clubs. Directions. Weather and geographical
terms. Names. Expressions. Turkey's provinces and countries.

Ders Kodu Ders Adi Teorik IL_J;tg) Toplam Kredi AKTS
3301850 ARASTIRMA VE YAYIN ILKELERI (8. YARIYIL SOSYAL
3311850 SECMELI DERS) (RESEARCH AND PUBLICATION POLICY) (8th 0 0 0 0 6
SEMESTER SOCIAL ELECTIVE COURSE)

Aragtirma Egiti kavram. llgili alt ve Gst kavramlar. Gunumizde en ¢ok tartigilan arastirma etigi konulari. Klinik aragtirmalar. En sik gorilen
arastirma etigi ihlalleri ve bunlari énleme yontemleri. lhlal tespiti durumunda izlenecek yollarin neler oldugu hakkinda bilgi ve farkindalik
kazandirmaktir.

Research Ethic concept. Related upper and lower concepts. Todays most discussed research ethics topics. Most encountered research ethics
violations and techiques to prevent them. Providing information and raise awareness about the walkthroughs in case of a violation.

NOT:
. Ogrencilerin bir kismi 7. yanyilda bir kismi da 8. yariyilda isyeri egitimine gider. 8. yariyilda gosterilen dersler 7. ve 8.
yariyilda acilabilir. ilgili dénemde isyeri egitimine gitmeyen égrenciler o dénem acilan ilgili dersleri alirlar.
e  Ogrenciler egitim-dgretim faaliyetlerinin haricinde 60 is giinii staj yapacaklar ve 4. yariyilin sonunda stajlarina
basglayacaklardir. Bu stajlara ait degerlendirmeler 5. ve 7. yariyillarda yapilacaktir.




