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BILGISAYAR MUHENDISLiGi ANABILIM DALI
Bilgisayar Miihendisligi Tezli Yiiksek Lisans Programi Ders icerikleri

DERS i .
KODU DERS ADI VE iICERIKLER] T U K | AKTS
BSM707 Yazim Miihendisliginde ileri Konular

Biytik 6lgekli yazilimlarin geligtirilebilmesi igin gerekli olan methodlar uygulama becerjsj
kazandirmak. Yazilim mithendisligi disipline gore yazilim gelistirme beceris; kazandirmak.
Yazilim agirlikls kompleks sistemlerin testinj ve bakimu ile ilgili yeni yontemler gelistirme
Amag ve becerisi kazandirmak.
icerik
Proje planlamas: ve is takvimi olusturma, standartlar, alternatif paradigmalar, yazilim slireg
gelisimi, yazilim ekonomisi, yazilim kalitesi, yazilim olgutleri, risk yonetimi,

bakim.
BSM715 Oriintii Tanima ‘3 ]0 [ 3 ) 8 j

Oriintii tanima temel kavramlarin, teorilerinj ve al goritmalari 8grenmek.

Amag ve i

if;erili Ortintti tanimaya girig, Bayes karar teorisi, Parametrik modeller, Parametrik olmayan
modeller, Probabilistik grafik model, Ozellik se¢imi ve indirgeme, Bayes disindaki
siniflandiricilar, Yapisal ve sentaktik Sriintii tanima.

BSM719 Bilgi ve Bilgisayar Giivenligi ' 3 J 0 ’ 3 8
Bilgi ve bilgisayar glivenligi konularinda bilgi birikimini arttirmak, bu konularda
kargilasilabilecek problemlere hem teorik hem de pratik ¢oziimler iiretebilen Ogrenciler
yetistirmektedir.

{\mac ve Bilgi, giivenlik ve bilgisayar glivenligine giris. Giivenlik mithendisligi. Giivenligi saglama

Igerik teknikleri, Kriptolama bilimi, Simetrik ve asimetrik algoritmalar. E-imza. Kimlik

dogrulama ve kanitlama yaklagimlari. Ag¢ik anahtar altyapisi. Saldir tespit sistemleri.
Bilgisayar gtivenlik modelleri. Yazilim giivenligi. E-posta ve www glivenligi. Elektronik

ticaret. Giivenlik duvarlar:. Risk tayini. Bilgj glivenligi standartlari. Arastirma
projeleri.

BSM720 Veri Tabani Sistemlerinin Prensipleri (3 ‘0 ’3 (

Veri tabani yénetimi, VTYS' nin veri yapisi ve iliskisel veri tabani sistemlerinin
Ogretilmesidir,

Veri modeli, veritaban, iliskisel veritaban yapilari, iliskisel cebir, iliskisel veri
sorgulama dilleri, Veritaban; ve sorgulama optimizasyonlar;.

Dog.Dr. Yasin ORTAK

Bolim Bagkar,
£ M{/L




KARABUK UNIVERSITES]
LISANSUSTU EGiTiM ENSTITUS{

BSM723 Bilisimde Proje Yénetimi nn
—_—

Dersin amac;, 6grencilerin bilimse] aragtirma, etik kavrami ve etik teorileri, arastirma ve
yayinetigi kavramlariny, aragtirma ve yayin siirecinde etik dist davranislar ve etik ihlalleri ve
bunlari 8nlemeye denik yontemleri 6grenmeleridir.

:Amac ve Bu dersin igeririgi bilim, bilimin dogasi, gelisimi ve bilimse] aragtirma; etik kavrami ve etik
Igerik teorileri; arastirma ve Yyayn etigi; aragtirma siirecinde etik dis1 davranislar ve etik ihlalleri;
yazarlik ve telifle ilgili etik sorunlar; tarafl; yayn, editorlik, hakemlik ve etik; yayin etigi
Ve yayin siirecinde etik dig davranislar; aragtirma ve yayin etigiyle ilgili yasal mevzuat ve

.) genel yapisi, degiskenler, veri tipleri, sabitler,
operatdrler, kontro| yapilari (if else, for, while, switch-case, do-while). F onksiyon tanimlari,
fonksiyon kullanimlari, hazr fonksiyonlar, parametre kullammi, déniis tipi ve kullanimi,
diziler, karakter katarlari, isaretciler, isaretgi aritmetigi, fonksiyon isaretgisi, isaretci
dizileri, dinamik bellek kullanimi. Sinif tanimi, sinif bilesenleri, yapici ve yikicilar,
referanslar, tiye degiskenler, (iye fonksiyonlar, kopya yapicilar, This isaretgisi, tekli ve
¢oklu miras alma. Fonksiyon ve operat6rlerin asiri yiklenmesi, baskin fonksiyonlar. Sanal
fonksiyonlarin tanimlanmasi, Ozetleme, sablonlar, fonksiyon gizleme, arkadag sinifi,
istisnalar, Yiginlar, kuyruklar, bagli listeler., Agag yapilari. B- agaclar ve uygulamalary,
Graflar, en kisa yollar, topolojik siralama. Siralama ve arama teknikleri ve performans.
Statik ve dinamik kirpma (hash) teknik|eri. Algoritmalara giris, al goritma analizi. Siralama
algoritmalari (selection sort, insertion sort, bubble sort, shell sort, merge sort, quick sort,
heap sort), dogrusal zamanda stralama (count sort, radix sort,

bucket sort),

—
Uzaktan Algilama ve Uygulamalar

BSM744

Bu dersin amaci Uzaktan Algilamanin temel kavramlars il uydu gériintiilerinin islenmesi,

yorumlanmasi ve analjzi islemlerini Ogrencilere &gretmektir.

Uzaktan algilamanin tamimi, Uzaktan algilamada sayisal verilerin elde edilmesi ve bu
verilerin bilgisayar ortamina kaydedilmesi, koordinat ve projeksiyon sistemlerinin
déniigtimleri, Elektromanyetik spektrum, Goriintii yorumlamaya giris, Uzaktan algilamada
1siim, Uydu ¢bzuntrlikleri, Goriintii analiz sistemleri, Uydu goruntllerini isleme, Goriintii
iyilegtirme teknikleri, Cesitli uzaktan algilama uydular ve Gzellikleri, Gériintii
doniisiimleri, Sayisal gériinti siniflama  teknikleri, Verilerin dogrulugu, Geometrik
diizeltmeler, Vejetasyon indekslerinin (NDVI) gériintii islemede kullanim,
ijital gdriintii formatlari, Gériint filtreleme teknikleri, Yeniden Ornekleme.

[sJo]s T %
Uog.Or Yasin ORTAR
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Amag ve
I¢erik

Bu dersin amac; sezgisel bir yaklasim olan Yapay Sinir Aglarinin ve onunla ilgili
teorilerin matematiksel alt yapisiyla 6gretilmesidir

Buders Yapay Sinir Aglarinin ve Derin Ogrenmenin temel teori, algoritma ve uygulamalari
icermektedir, Yapay Sinir Aglar, insan beyninin ¢alismasindan esinlenerek geligtirilmis en

vererek sinir agi mimarilerini agiklamaktadir.

| .

BSM754

‘ Sayisal Goriintii Isleme Uygulamalan ( 3 (0 J 3 { 8

Amag ve
Igerik

Gortintii islemde kullanilan temel ve ileri diizey islemleri 6grenmek ve matlab ortaminda
uygulayabilmek,

Gorinti islemenin temelleri, Uzay ve frekans ortaminda gorlntl iyilestirme, Goriintii
onarimi, Renkli gériintiilerde islemler, Dalgacik doniistimii, Gértinti stkigtirma,
morfolojik goriinti isleme, Segmentasyon, Gériintii tanimlama, Nesne tanima

BSM757

Miihendislikte Niimerik Analiz ]3 ]0 ‘3 ‘ 8

Amacg ve
Igerik

Bu derste niimerik problem ¢8zme metodlar hakkinda teorik bilgi verilmesi
amaglanmaktadir. Ogrenciler fen ve miihendislik alanlarindaki problemlerde niimerik
metodlart uygulayabilecektir.

Bilgisayarda sayi temsili ve programlama teknikleri. Duyarlilik kaybi. Lineer olmayan
denklemlerin koklerinin nimerik hesabi, ikiye bolme (varilama) yéntemi. Newton-
Raphson ve teget yontemleri. interpo]asyon ve nlimerik tiirev, Polinom interpolasyonu ve
hatasi, Niimerik tiirev kestirimi, Richardson diskestirimi. Niimerik integral, Yamuk
yontemi, Romberg algoritmasi, Simpson ve Gauss nimerik yaklasim formiilleri.
Diferansiyel denklemlerin say1sal ¢oziimtl,

Graf Teorisi ve Algoritmalar ‘3 03 ( 8

Ogrencilere 6gretmektir.

Graf temel kavramlari, Graflarin Kullamim Alanlari. Graflarin ozellikleri ve Cesitleri: Graf
Topolojisi, Graflar ve izomorfizm, ik pargali graflar, Euler yolu, Hamilton tury, Graflarin
Matrislerle Gésterilmesi. Graf Gorsellestirme/Cizim Algoritmalari. En Az Maliyetli Yol
Algoritmalari; Dijkstra Algoritmas, Diskjtra  Algoritmasi ile En Kisa Yol Agacinin
Veritabaninda Modellenmesi, Belman Ford Algoritmasi. En Az Maliyetli Kapsar Aga,
Kruskal Algoritmasi. Graf Renklendirme, Graflarda Dualite, Welch Powel]

Renklendirme Algoritmas, Maksimum Eslestirme Al goritmast. Bagimsiz Kiime Problemi,
Paull-Unger Algoritmas;.
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Bulut Bilisim

Bulut bilism sistemleri model, teknikleri ve mimaris; ile ilgili uygulamali beceriler
kazandirmaktr,

Bulut bilisim temelleri, bulut mimarisi, servis modelleri, bulut biligimin faydalari, dagitik

depolama, biiyiik veri isleme, bulut glvenligi, servisleri ve yazihmlart ve ticari bulut
hizmetleri konularinidir.

|

Mobil Uygulama Gelistirme ( 3 / 0 ‘ 3 , 8

Aragtirma gelistirme ¢alismalarina yonelik Android tabanli mobiluygulama gelistirilmesi
Android Mobil Isletim Sistemi, Android Grafik Arayiizi Uygulamas; Gelistirme,
Dosyadan Okuma ve Yazma, Konumsal Taban]; Servisler, Web Servislerine Baglanti,
Yayin algilayicilar, Servisler, Multi-threading

BSM763

3B Modelleme ve Animasyon ( 3 , 0 , 3 l 8

Bu dersin amaci 3b modelleme ve animasyon hazirlama yontemlerini §gretmektir.
Bu ders agagidaki konulari 6gretmek i¢in tasarlanmistir; 1. Modelleme teknikleri. 2.

Egriler ve egri yiizeyleri 3. Mimari Yap: Modelleme 4.Kaplama Teknikler; 5. Organik
karakter modelleme 6. Karakter animasyonu,

Dogrusal Programlama ‘3 '0 ‘3 J 8

Bu ders grencilere dogrusal programlama problemlerinin teori ve uygulamalarinda iyi bir
temelin yaninda iiretim, finansal planlama, saglik, askeri, kamu hizmetler gibi gesitli
alanlarda genig potansiyel uygulamalarini vermeyi amaglamaktadir., Ogrencilere optimum
ya da en iyi ¢6ziimil bulmak igin problemin matematiksel modelini olusturma yetenegi, bir
duyarlilik analizi gerg i ' ar vericiye pozitif ve anlagilabilir sonuglar

Bu derste 8grencilere dogrusal programlama modellerinin kurulmasi, bu modellerin ¢6ziim
slirecinin geometrik yorumu ve cebirsel altyapisi, simpleks algoritma, ikillik teorisi,
duyarhilik analizi ve dual simpleks algoritma 6gretilmektedir.

Kompleks Ag Analizi , 3 ' 0 I 3 i 8

Dog.Dr. Yasin ORTAKGI
Bélim Bagkani,_
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Amac ve
Igerik

yeni bir bilim dalidir. Ag bilimi uygulamalari, fiziksel, enformasyonel, biyolojik, zihinsel
ve sosyal birliktelikleri kapsamaktadir. Ders kapsaminda ag biliminin algoritmik,
hesaplamali ve istatistiksel metotlar1 incelenecek, bahsedilen aglar tizerindeki
uygulamalarina deginilecektir.

Kompleks ag tanimi, tarihgesi, Graf Teorisine giris, diigtimler, baglantilar, derece dagilin,
kiimelenme, merkezilik, small-world aglar, scale-free ozelligi, rassal aglar, Wattz-Strogatz
modeli, se¢imli baglanma, topluluk algilama algoritmalari, ag verisinin
istatistiksel analizi, percolation theory, error-attack tolerance, kompleks ag ornekleri, ag
dinamiklerinin zaman eksenindeki degisimleri, kompleks ag modelleri.

BSM769

Optimizasyon Problemleri i¢in Metasezgisel Yontemler ‘ 3 /0 ' 3 8

Amag ve
igerik

Bu dersin amaci diinyamizda reel ornekleri de bulunan optimizasyon problemlerinin
¢bzlimii igin metasezgisellerin kullanimini, bu metasezgisellerin karsilastirilmasini ve
metasezgisellerin istatiksel olarak degerini ifade eden yontemleri Ogretmektir.

Optimizasyon Problemleri, Yerel Arama Yontemleri, Yukari Tirmanma Yerel Arama
Yontemi, Benzetilmis Tavlama Algoritmasi, Genetik Algoritma, Evrimsel Arama
Stratejileri, Pargacik Siir(i Optimizasyonu, Karinca Kolonisi Optimizasyonu, Yapay Ari
Kolonisi, Optimizasyon  Algoritmalarinin Karsilagtiriimasi, Optimizasyon
Algoritmalarinin Karsilastirilmasi, Ornek Uygulamalar.

SM771

Uygulamali Gémiilii Sistemler ‘ 3 ( 0 J 3 ' 8

Amag ve

Icerik

Dersin amaci gémiila sistemlerde uygulama gelistirmek ve cesitli problemlere yénelik W
tasarim yapmaktir.

Gomiilii sistemler, gémiili sistemler i¢in uygulama gelistirme ortamlari, ¢evresel
donanimlar ve gevresel donanimlarla haberlegme, gomili sistemlerde tasarim konularini
icerir.

BSM772

Dogal Dil isleme '3 ( 0 ‘3 j 8

Amacg ve
Icerik

Dogal dillerin yapisint  anlamak, Metinlerden anlam clakrabilimek ve metinleri
siniflandirabilmek, Bilgisayarlar ve insanlar arasindaki arabirim olarak dogal dil kullanmak,
Bilgisayarlar ile dil ¢eviris; yapmak

Dilin bi¢imbirimsel analizi; s¢zciik etiketleme, bilgi getirme, makine cevirisi

BSM775

Nesnelerin interneti ve Giivenligi l 3 ' 0 J 3 l 8

Dog.Dr. Yasin ORTAKCI
Bdlim Bagkan:
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Nesnelerin internetinin (IoT) mimarisi, protokoli, guvenligi, kullanim alanlari hakkinda
bilgi sahibi olabilmek ve [oT tabanli uygulamalar gelistirebilmek.

Amag ve

Icerik Nesnelerin interneti, Makineleraras; iletigim ile nesnelerin internetinin farklari, loT
haberlesme teknolojileri ve uygulamalari, [oT haberlesme protokolleri ve uygulamalari,
10T ve buyik veri, [oT ve Siber Giivenlik, Proje sunumlary

BSM776 Optik Aglar ve Gitvenligi 3 ‘ 0 ( 3 ' 8
Bu ders ile 6grencilere optik aglar elemanlarinin tanitimi, anahtarlama teknikleri ve
givenligi konusunda kapsaml bilgi verilmesi hedeflenmektedir.

{Amag: ve Bu dersin kapsaminda: - Optik ag elemanlarinin Yapist ve calisma prensipleri - Omurga

Igerik aglardaki optik anahtarlama teknikler; - Omurga aglarda veri iletiminin nasil gergeklestigi:
veri paketlenmesi, yonlendirilmesi, - Optik paket anahtarlama - Optik
devre anahtarlama - Optik ¢ogusma anahtarlama - Erisim aglarindaki optik cihazlarin
galisma prensipleri ve Optik aglarda giivenlik konulari tizerinde durulacaktir.

BSM777 | Anlamsal Aglar |3 '0 |3 | i 1
Gelecek nesil web, web tizerindeki verilerin anlamlandirilmas, daha akill; ve etkin

Amag ve bir sekilde web bilgilerinin yénetimi, kullanimi ve uygulamalarin desteklenmesi.

Icerik Metadata standartlari, XML, RDF, DAML ve metadata isleme; ontolojiler, semantic
web uygulamalar,

BSMT?S Bulamk Mantik | 3 K | 18

Klasik Mantik, Sembolik Mantik, Cok Degerli Mantik, Bulanik kiimeler, iiyelik
fonksiyonlari, bulanik onermeler, bulanik modeller, bulanik degerler, bulanik
niceleyiciler, kosullu ve kisitl; bulanik 6nermeler , kosullu ve kisitli bulanik
onermeler ¢ikarimlari, bulanik kiime iglemleri, genisletilmis bulanik kiimeler,
bulanik iliski denklemleri, kural taban ¢ikarimi, bulaniklagtirma, ¢ikarim
mekanizmalari, durulagtirma, mamdanj ve sugeno bulanik sistem modelleri, bulanik
bagintilar, bulanik fonksiyonlar, bilgisayar uygulamalari bilgisine sahip olur.

BSM779

Dinamik Aglarda Baglanti Tahmini Yontemleri \ 3 ‘ 0 f 3 ' 8

Amag ve
I¢erik

Karmagsik aglarda dogrudan ya da dolayli yollardan olusan iliskilerin analizi, gelecekte

karmagik aglarin topolojik, sosyolojik ve zamansal evrimini dikkate alarak agdaki
digtimlerin ve baglantilarin gelecekteki durumunu analiz edilmesini saglamaktadir.
Baglanti tahmini uygulamari 6zellikle sosyal aglar ve e-ticaret basta olmak lizere zaman
periyodu igerisinde yapis degisen tiim karmagik aglar kapsamaktadir. Ders kapsaminda,
baglantt tahmini alaninda gelistirilmis algoritmalar, modeller, istatistiksel ve makine
Ogrenmesi  temelli, yaklagimlar incelenecek, dinamik aglardaki uygulamalarina
deginilecektektir,

Baglanti tahmini problemi, baglanti tahmini calismalarinin tarihsel stiregleri, graf teorisine

Dog.Dr. Yasin ORTAKCI
BOIdm Bagkan!_
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giris, karmagik ag prensipleri, Ortak komsguluk benzerligi, yol tabanl benzerlik, yarllyerel

LUEE701

Amac ve
Igerik

BSM797

benzerlik, hiyerarsik graf, stokastik blok model, yerel istatistik model, olasiliksal iligki
modeli, Ustel random graflar, Embedding tabanl; modeller, matris doniistim model;,
Ogrenme taban| modeller, sosyal teori modeli, siniflandirma tabanl; modeller, diigiim
agirliklandirma modelj.

Bilimsel Aragtirma Teknikleri ve Bilim Etigi 3 (0 |3 8

Bu derste, akademik bir arastirmanin nas| yapilacagi, bu arastirmanin bilimsel olarak hangi
agamalardan gecerek sonuglandirilacagi, bu esnada hangi ysntem ve tekniklerin

kullanilacagi ve uyulmast gereken etk kurallar  hakkinda bilgi  verilmesi
amaglanmaktadir.
Yiiksek Lisans Seminer [0 [2 o 6

Amag ve
icerik

BSM7098D

Amac ve
icerik

BSM7098T

Seminer dersi; Ogretim (lyesinin danismanligin yaptigi lisanstistii 8grencileri i¢in, tez
¢alisma alanlari ile i Igili bir konuda kapsamli aragtirma yaparak rapor haline getirmeyi ve
elde edilen verileri s¢zli olarak sunmay; kapsayan uygulamal; bir derstir,

Ders Uzmanhk Alam 4 (0 |0 4

Ders  Uzmanlik Alan dersi; &gretim liyesinin, danismanligin; yaptigr lisansiistij
6grencilerine kendi bilimsel ¢alisma alanindaki bilgi, gorgti ve tecriibelerini aktarmak,
bilimsel etik hakkinda bilgilendirmek ve ¢alisma disiplini kazandirmak amaciyla agiimasim
Onerdigi teorik bir derstir.

Tez Uzmanlik Alam {4 [0 { 0 l 4

Amac ve
Icerik

BSM799

Amag ve
igerik

Tez Uzmanhk Alam dersi; Sgretim tyesinin, danismanligin yaptigi lisansiistii
ogrencilerine giincel literatiirde aragtirma yapma, literatiiril takip etme ve degerlendirme
yontemlerini paylasmak ve dgrencinin tez/sergi/proje galismasinin bilimsel temellerin;
olusturmak ve yiiriitmek amaciyla agilmasini nerdi gi teorik bir derstir,

Yiiksek Lisans Tez Caligmas) ( 0

Tez Calismasi Dersi; Ogretim lyesinin damsmanliging yapugi lisansuistli 6grencileri igin,
hazirlayacaklari tez ¢alismalar  kapsaminda literatiir taramas, metodoloji, alan
uygulamalari ve laboratuyar ¢aligmalari gibi konularda yonlendirmeyi, tezin “Lisansiistii
Tez Yazim Kilavuz ve Sablonulari”na uygun olarak yazilmas, savunulmasi ve teslim
edilmesi siireclerinde gerekli bilgilendirmeleri kapsayan uygulamal; bir derstir.

Dog.Dr. Yasin ORTAK
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DEPARTMENT OF COMPUTER ENGINEE
Content of Master’s Degree in Computer Engineering

COURSE

CODE e

COURSE NAME AND CONTENTS

i

LBSM707 J Advanced Topics in Software Engineering ‘ 3 ’0 ,3 {8
Developing the ability to apply the methods necessary for developing large-scale software.

im and software-intensive systems,
Content

Project planning and scheduling, standards, alternative paradigms, software process

development, software economics, software quality, software metrics, risk management,
maintenance,

BSM715 Pattern Recognition 3 ‘0 l3 J8

Learn the basic concepts, theories, and algorithms of pattern recognition.

Content Introduction to pattern reco?nition, Bayesian decision theory, Parametric models, Non- a0
parametric models, Probabilistic graphical models, Feature selection and reduction, Classifiers
other than Bayesian, Structural and syntactic pattern recognition.

BSM719 Information and Computer Security ' 3 'ﬂ ’3 ls

The program aims to increase knowledge in the areas of information and computer security
and to train students who can produce both theoretical and practical solutions to problems
encountered in these areas.

Content [ntroduction to information, security, and computer security. Security engineering. Security
assurance techniques, Cryptography, symmetric and asymmetric algorithms, Digital
signatures. Authentication and proof approaches. Public key infrastructure. Intrusion detection
systems. Computer security models, Software security, Email and web security. E-commerce.,
Firewalls, Risk assessment. Information security standards, Research projects.

BSM720 Principles of Database Systems l 30 [3 8

Database management involves teaching the data structure of DBMS and relational database
systems,

Data model, database, relational database structures, relational algebra, relational query
languages, database and query optimizations.

Do Dr. Yasin ORTAKG!
) Rolim Bagskant :
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BSM723

Project Management in Informatics 30 ‘3 ’8

IAim and
‘Content

The aim of the course is for students to learn about scientific research, the concept of ethics and
ethical theories, research and publication ethics, unethical behavior and ethical violations in the
research and publication process, and methods to prevent them.,

The content of this course includes science, the nature and development of science, and scientific
research; ethical concepts and ethical theories; research and publication ethics; unethical
behavior and ethical violations in the research process; ethical issues related to authorship and
copyright; biased publication, editing, refereeing, and ethics; publication ethics and unethical
behavior in the publication process; legal regulations and committees related to research and
publication ethics; procedures to follow in detecting ethical violations; common research and|
publication ethics violations and methods to prevent them.

BSM735

Special Topics in Programming Languages d [0 (3 8

‘Aim and
Content

Teach the general structure of object-oriented languages and develop project applications.
Teach application development using tree and graph algorithms. Teach algorithm analysis
through project applications.

The general structure of an object-oriented language (C++, Java, etc.), variables, data types,
constants, operators, control structures (if else, for, while, switch-case, do-while). Function
definitions, function usage, built-in functions, parameter usage, return type and usage, arrays,
character strings, pointers, pointer arithmetic, function pointers, pointer arrays, dynamic
memory usage. Class definition, class components, constructors and destructors, references,
member variables, member functions, copy constructors, This pointer, single and multiple
inheritance. Overloading of functions and operators, overriding functions. Defining virtual
functions, encapsulation, templates, function hiding, friend classes, exceptions. Stacks, queues,
linked lists. Tree structures. B-trees and their applications. Graphs, shortest paths, topological
sorting. Sorting and searching techniques and performance. Static and dynamic hashing
techniques. Introduction to algorithms, algorithm analysis. Sorting algorithms (selection sort,
insertion sort, bubble sort, shell sort, merge sort, quick sort, heap sort), linear-time sorting (count
sort, radix sort, bucket sort).

BSM744

Remote Sensing and Applications 3|0 |3 8

Aim and
Content

The objective of this course is to teach students the fundamental concepts of Remote S_ensing
and the processes of processing, interpreting, and analyzing satellite imagery.

Definition of remote sensing, acquisition of digital data in remote sensing and recording this
data in a computer environment, transformations of coordinate and projection systems,
electromagnetic spectrum, introduction to image interpretation, radiation in remote sensing,
satellite resolutions, image analysis systems, satellite image processing, image enhancement
techniques, various remote sensing satellites and their characteristics, image transformations,
digital image classification techniques, data accuracy, geometric corrections, and the use of
vegetation indices (NDVI) in image processing. Digital image formats, Image filtering
techniques, Resampling.
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' BSM746 Special Topics in Artificial Neural Networks g |3 ‘ 8 |
[ It aims to provide practical skills related to cloud computing systems, their models, techniques,
and architecture.,
im and
Content Topics include cloud computing fundamentals, cloud architecture, service models, benefits of
cloud computing, distributed storage, big data processing, cloud security, services and
software, and commercial cloud ser
BSM762 Mobile Application Development 310 13 8
Aragtirma gelistirme ¢alismalarina yonelik Android tabanli mobi] uygulama gelistirilmesi
Aim and Android Mobil [sletim Sistemi, Android Grafik Arayiizii Uygulamasi Gelistirme,
Content Dosyadan Okuma ve Yazma, Konumsal Tabanli Servisler, Web Servislerine Baglanti, Yayin
algilayicilar, Servisler, Multi-threading
LBSM763 3D Modeling and Animation ' 3 j 0 |3 8
The aim of this course is to teach 3D modeling and animation preparation methods.
Aim and This course is designed to teach the following topics: 1, Modeling techniques. 2. Curves and
Content curved surfaces. 3. Architectural Structure Modeling. 4. Texturing Techniques. 5. Organic
character modeling. 6. Character animation. ]
BSM764 Linear Programming . ‘ 3 ( 0|3 8
This course aims to provide students with a solid foundation in the theory and applications of
linear programming problems, as well as its wide range of potential applications in various
fields such as manufacturing, financial planning, healthcare, military, and public services. To
equip students with the ability to create a mathematical model of the problem to find the optimal
Aimyand or best solution, the ability to perform a sensitivity analysis, and the ability to provide positive
Conteiit and understandable results to the decision maker. To apply GAMS (the general algebraic
modeling system) software to solve mathematical models.
This course teaches students how to set up linear programming models, the geometric
interpretation and algebraic structure of the solution process for these models, the simplex
}: algorithm, duality theory, sensitivity analysis, and the dual simplex algorithm. Fon Eans
BSM765 Complex Network Analysis ‘ 3 ' 0 ' 3 ( 8
Most systems, whether natural or man-made, can be described as static or dynamic networks in
which their elements interact with each other. Network Science is a new field of science that
studies the topology and dynamics of such complex networks, examining the underlying
Aim and organizational principles, functional and behavioral structures of these networks. Network
Content science applications cover physical, informational, biological, mental, and social connections.

The course will examine the algorithmic, computational, and statistical methods of network
science and discuss their applications on the aforementioned networks.
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Complex network definition, history, introduction to graph theory, nodes, connections, degree
distribution, clustering, centrality, small-world networks, scale-free property, random networks,
Wattz-Strogatz model, selective attachment, community detection algorithms, statistical
analysis of network data statistical analysis of network data, percolation theory, error-attack
tolerance, complex network examples, changes in network dynamics over time, complex
network models.

BSM769

Metaheuristic Methods for Optimization Problems 3 (0 (3 8

Aim and
Content

The objective of this course is to teach the use of metaheuristics for solving optimization
problems, which have real-world examples in our world, to compare these metaheuristics, and
to teach methods that express the statistical value of metaheuristics.

Optimization Problems, Local Search Methods, Hill Climbing Local Search Method, Simulated
Annealing Algorithm, Genetic Algorithm, Evolutionary Search Strategies, Particle Swarm
Optimization, Ant Colony Optimization, Artificial Bee Colony, Comparison of Optimization
Algorithms, Optimization.

BSM771

Applied Embedded Systems 3|10 |3 8

IAim and
Content

The objective of the course is to develop applications in embedded systems and to desi;g-ﬁ__” o
solutions for various problems.

Embedded systems, application development environments for embedded systems, peripheral
hardware, communication with peripheral hardware, and design topics in embedded systems
are covered.

BSM772

Natural Language Processing 3 |0 [3 8

Aim and
Content

Understanding the structure of natural languages, extracting meaning from texts and c]aésﬁ?ﬁ;{g'
texts, using natural language as an interface between computers and humans, performing
language translation with computers

Morphological analysis of language; word tagging, information retrieval, machine translation.

BSM775

Internet of Things and Security 3 (03 8

IAim and
Content

Understanding the architecture, protocol, security, and applications of the Internet of Thi rTg; 3t
(IoT) and being able to develop IoT-based applications.

The Internet of Things, differences between machine-to-machine communication and the
Internet of Things, IoT communication technologies and applications, [0T communication
protocols and applications, [oT and bi g data, [oT and cybersecurity, project presentations
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" BSM776

o

Optical Networks and Security 3 (0|3 8

im and
Content

This course aims to provide students with comprehensive knowledge about optical network |
elements, switching techniques, and security.

This course covers: - The structure and operating principles of optical network elements -
Optical switching techniques in backbone networks - How data transmission occurs in backbone
networks: data packaging, routing - Optical packet switching - Optical

circuit switching - Optical multiplexing switching - Working principles of optical devices in
access networks and Security issues in optical networks will be covered.

BSM777

Semantic Web 3 ‘ 0 |3 ' 8

Aim and
Content

The next generation web involves the interpretation of data on the web, the smarter and
more efficient management, use, and support of web information and applications.
Metadata standards, XML, RDF, DAML, and metadata processing; ontologies,
semantic web applications.

I

Fuzzy Logic J10] 3 8

BSM778

im and
Content

Classical Logic, Symbolic Logic, Multi-Valued Logic, Fuzzy sets, membership
functions, fuzzy propositions, fuzzy models, fuzzy values, fuzzy quantifiers, conditional
and constrained fuzzy propositions, inference of conditional and constrained fuzzy
propositions, fuzzy set operations, extended fuzzy sets, fuzzy relation equations, rule
base inference, fuzzification, inference mechanisms, defuzzification, Mamdani and
Sugeno fuzzy system models, fuzzy relations, fuzzy functions, computer applications.

BSM779

Link Prediction Methods in Dynamic Networks ENE | 8

Aim and
Content

The analysis of relationships formed directly or indirectly in complex networks can reveal
new connections that may emerge in the future, connections that will disappear over time,

or connections that exist in the network but are invisible. Link prediction enables the
analysis of the future state of nodes and connections in the network by considering the
topological, sociological, and temporal evolution of complex networks. Link prediction

The link prediction problem, the historical processes of link prediction studies, an
introduction to graph theory, complex network principles, common neighbor similarity,
path-based similarity, semi-local similarity, hierarchical graphs, stochastic block models,
local statistical models, probabilistic relationship models, exponential random graphs,
embedding-based models, matrix transformation model, learning-based models, social

theory model, classification-based models, node weighting model. R
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WJEEWI [ Scientific Research Techniques and Research Ethics

Ble[37] aid

im and
Content

This course aims to provide information

on how to conduct academic research, the scientific
stages through which this research is completed, the methods and techniques used during this
process, and the ethical rules that must be

followed.

BSM797 ‘ MSec Seminar

lo [z o 6

Seminar course is an applied course for graduate students advised by a faculty member.
comprehensive research on a topic related

involving conducting

compiling it into a report, and presenting

to their thesis research areas,
the obtained data orally.

Course Field of Specialization

This course is a theoretical course propos
experience, and expertise in their scientifi
them about scientific ethics, and to instill

4

4o o

ed by the faculty member to impart their knowledge,
¢ field to the graduate students they advise, to inform
a work ethic.

BSM7098T | Thesis Field of Specialization 4 o ]T 4
This course is a theoretical course proposed by the faculty member to share methods of
Aim and conducting research in current literature, following and evaluating literature with the graduate
Content students they advise, and to establish and carry out the scientific foundations of the student's
thesis/exhibition/project work. e
| BSM799 | MsSc Thesis Research K E 0 2
This course for graduate students advised by faculty members, provides guidance on topics such
. as literature review, methodology, field applications, and laboratory work within the scope of
Im and their thesis projects. It is a practical course covering the necessary information required for
Content writing, defending, and submitting

the thesis in accordance with the “Graduate Thesis Writing
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Guidelines and Templates.”




