Contenus

Semestre du
Cours

Crédit du

Cours Travaux Travaux ECTS
Cours

Cours Théoriques Dirigés (TD) Pratiques (TP)
IT513  Programmation Python 1 4 0 0 3 8

Cours Pré-Requis

Nom du

Conditions d'Admission au
Cours

Langue du Cours
Type de Cours

Anglais

Obligatoire

Master

Bu derste 6grencilere algoritmik diistincenin temelleri ve programlamanin temel kavramlari Python programlama dili
tizerinde uygulama yapilarak tanttiir. Bu temelleri kullanarak veri odakl bir problemin tanimint yapma, bu probleme
dair ¢6ziim 6nerilerinde bulunma ve Python programlama dili ile dnerdikleri ¢oziimleri uygulayip basari Slgiitlerine
gore karsilastrma yapma gibi konularda bilgi ve deneyim kazanmalari amaglanmaktadir.

Bu ders, Python programlama diline ait temel kavramlar tizerinden 6grencilere genel bir programlama ve algoritmik
diistiinme becerisi kazandirmayr amaglar. Bu baglamda, Python programlama dilinde kullanilan temel veri yapilari ve
kontrol akigndan baglanir, veri analizinde siklikla kullanilan numpy ve pandas kiittiphaneleri, veri gorsellestirme icin
matplotlib ve seaborn kiitiiphaneleri, istatistiksel veri analizi ve veri 6nisleme, makine 6grenmesi yontemleri gibi
konular ele alnir. Ders kapsaminda yapilan uygulamalar sayesinde 6grenciler, ilk defa karsilastiklan gergek diinya
verilerini nasil analiz edip isleyeceklerini, veriden anlamh bilgiler tiretmek i¢in nasil modeller kurabileceklerini
deneyimlemenin yani sira yeniden kullanilabilir ve modiiler Python kodlar gelistirme becerisi kazanir.

Learning Python, 6th Edition by Mark Lutz, February 2025, O'Reilly Media, Inc. ISBN: 9781098171308

Python Data Science Handbook, 2nd Edition by Jake VanderPlas, December 2022, O'Reilly Media, Inc. ISBN:
9781098121228

Niveau du Cours

Objectif du Cours

Contenus

Ressources

Intitulés des Sujets Théoriques

Semaine Intitulés des Sujets
Introduction aux Algorithimes et aux Langages de Programmation
Introduction a la Programmation en Python

Python - Bibliotheques I: Numpy et Pandas

Statistiques Descriptives et Prétraitement avec Pandas

Python - Bibliotheques II: Matplotlib et Seaborn

Visualisation des Données

Python - Bibliotheques III: Scikit-learn

Algorithmes d’ Apprentissage Autormatique

Travail Pratique I: Définition du Probleéme et Prétraitement des Données
Travail Pratique II: Modélisation et Evaluation des Performances

11 Présentations des Etudiants
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Contenus

Crédit du

Travaux Travaux ECTS
Cours

Dirigés (TD)  Pratiques (TP)
Conception de systemes agiles 1 4 0 0 3 8

Cours
Théoriques

Semestre du
Cours

Nom du
Cours

IT 515
Cours Pré-Requis
Conditions d' Admission au
Cours

Langue du Cours
Type de Cours

Niveau du Cours

Anglais
Obligatoire
Master
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Objectif du Cours

Contenus

Ressources

Intitulés des Sujets Théoriques

Bu derste grencilere ¢evik yazihim gelistirme ve ¢evik proje yonetimi konulart tanitihmaktadir. Boylece dgrenciler, is
hayatlarinda ve akademik kariyerleri boyunca, i¢inde bulunacaklari projelerin etkin yiirtitiimesi i¢in gerekli bilgi ve
becerileri kazanacaklardir. Ogrencilerin ¢evik yonetim temelleri, bir problemin tasarmmni yapma, kullanict hikayeleri
¢ikarma, tasarim déngilerini planlama, tasarim déngtilerini test etme, ¢evik takimlart yonetme, gevik takimlar iginde
karar verme ve ¢evik yazihm gelistirmede test konu bagliklarinda bilgi ve beceri kazanmalari amaglanmstur.

1. Yazihm mithendishigj, tasarmm ve gevik tiriin gelistirme metodolojisine giris

2. Yazihm ister analizi

3. Nesneye yonelik modelleme, tasarm kavrami (wireframing, mockups, prototypes, responsive design)

4. Nesneye yonelik modelleme, teknik tasarm (UML)

5. Tasarm uygulamalart

6. Sistem tasarm prensipleri (Olgeklenebilirlik, yatay ve dikey mimariler)

7. Vize smavi

8. Sistem tasarmu prensipleri (Veritabam segimleri, mimarileri ve gergek hayat 6rnekleri)

9. Sistem tasarm prensipleri (On bellek mimarileri, yedekleme ve gercek hayat Srmekleri)

10. Cevik yazihm gelistirme yaklasimlart

11. Ogrenci sunumlart

1. Essential Scrum: A Practical Guide to the Most Popular Agile Process, Kenneth S. Rubin, Addison Wesley,
2012.

2. Information Technology Project Management, Jack T. Marchewka, Wiley, 2016.

3. Learning Agile: Understanding Scrum, XP, Lean, and Kanban, Andrew Stellman, Jennifer Greene, O'Reilly
Media, 2013.

Semaine Intitulés des Sujets
1 Introduction a I'ingénierie logicielle, a la conception logicielle et a la méthodologie de développement de produit agile
2 Analyse des exigences logicielles
3 Modélisation orientée objet, concepts de conception (wireframing, maquettes, prototypes, conception adaptative)
4 Modélisation orientée objet, conception technique (UML)
5 Applications de conception
6 Principes de conception des systeémes (scalabilité, architectures horizontales et verticales)
7 Examen partiel
8 Principes de conception des systeémes (choix des bases de données, architectures et exemples réels)
9 Principes de conception des systémes (architectures de cache, sauvegarde et exenples réels)
10 Approches de développement logiciel agile
11 Présentations des étudiants
Contenus
Nom du Semestre du Cours Travaux Travaux Crédit du ECTS
Cours Cours Théoriques Dirigés (TD)  Pratiques (TP) Cours
IT 520 1 4 0 0 3 8

Cours Pré-Requis

Conditions d'Admission au
Cours

Langue du Cours
Type de Cours
Niveau du Cours
Objectif du Cours

Anglais

Obligatoire

Master

Sibernetik ve blok zincir hesaplama bu dersin igerigini olusturmaktadir.
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Contenus

1. Hafta Siber Diinyaya Giris

2. Hafta Kriptoloji Nedir?

3. Hafta Ozet (Hash) Fonksiyonlart

4. Hafta A¢ik Anahtalana ile Kriptografi [

5. Hafta A¢ik Anahtalama ile Kriptografi II

6. Hafta Ara Smav

7. Hafta Dagitik Uygulama Mimarisi ve P2P Aglart
8. Hafta Kriptopara Kavram

9. Hafta Veri Depolama ve Dagitumt

10. Hafta Blok Zincir Gelistirme Platformlari ve APT'leri
11. Hafta Blok Zincir Ekosistemi

5/16/2026 1:14:52 PM
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1. Kriptografi ile Sayilar Teorisine Giris, James S. Kraft ve Lawrence C. Washington, Palme Yaymevi, 2022.

2. Sifre Kitaby, Simon Singh, Buzdag Yaymlari, 2020.

3. Siftelerin Matematigi: Kriptografi, Canan Cimen, Sedat Akleylek, Ersan Akyildiz, ODTU Yaymevi, 2007.

4. Uygulamah Siftelerme ve Sifie C6zme Yontemleri, Nuri Aral ve Omer Oreng, Pusula Yaymncilk, 2017.

5. Siftelerin Gizemli Sertiveni, Stephen Pincock ve Mark Frary, Ketebe Yaymlar, 2021.

6. Gizi Diller ve Kodlar, Tarihceleri ve Teknikleri, Albrecht Beutelspacher, Runik Kitap, 2021.

7. Bastt Sifreleme Teknikleri, Dr. Saban Can Senay, Efeakademi Yaymlari, 2022.

8. Bitcoin Hakkmnda Giincel Hersey, Alp ida, Bizim Gezegen Yaymcilk, 2017.

9. Bitcoin, Paradan Sonraki En Biiyik icat, E. Enre Aksoy, Abakiis Yaymcilik, 2018.

10. Nasil Bitcoin Zengini Olumur?, Ali Abaday, Madrabaz Kitap, 2018.

11. Bitcoin Devrimi, Serkan inci, ismail Alpen, Elma Yaymnevi, 2018.

12. Bitcoin Rehberi, lan Demartino, Epsilon Yaymevi, 2018.

13. Bitcoin, Prypto, Nobel Akademik Yaymcilik, 2018.

14. Blok Zinciri, Harvard Business Review Press, Optimist Yaym Grubu, 2020.

Ressources 15. Blok Zinciri: Gelecekteki Her Sey, Stephen P. Williams, Kakniis Yaymlari, 2020.
16. Bitcoin, 50 Yilik Hayal, Saadettin Konukseven ve Tuna Ozen, MediaCat Kitaplari, 2021.
17. Nedir BuNFT?, Mesut Bingiil, Nemesis Kitap, 2023.

18. Dijital Diinyanin Anahtari, Kripto Paralar {le ilgili Merak Edilen Sorularin Cevaplari, 100 Soru 100 Cevap, Dr.
Hilal Sar1 Ozgiin, Nobel Bilimsel Eserler, 2024.

19. Olay ve Kisileriyle Popiiler Ekonomi Soziigii, Safak Altun, Hayat Yaymcilk, 2007.

20. Bir Giinde Ekonomist Nasil Olunur?, John Charles Pool ve Ross M. LaRoe, Etkilesim Yaymlari, 2008.
21. Unlii Ekonomistler Ansiklopedisi, Prof. Dr. Orhan Sener, Beta Basim Yaym, 2015.

22. 100 Soruda Ekonomi El Kitabi, Prof. Dr. Sadun Aren, imge Kitapevi Yaymlari, 2018.

23. Orneklerle Kolay Ekonomi, Dr. Mahfi Egilmez, Renwi Kitabevi, 2019.

24. Tarihsel Siire¢ I¢inde Diinya Ekonomisi, Dr. Mahfi Egilmez, Renwi Kitabevi, 2019.

25. Tirkiye Ekonomisi, Dr. Mahfi Egilmez, Renwi Kitabevi, 2019.

26. Biiyik Ekonomistler, Phil Thornton, Tiirkiye Is Bankasi Kiiltiir Yaymlari, 2019.

27. Kapitalizm, Dan Cryan ve Sharron Shatil-Piero, Say Yaymlari, 2019.

28. Paraya Yon Verenler, Muhammet Ciineyt Ozcan, Anonim Yaymlari, 2020.

29. Genglerle Bas Basa, Kapitalizm, Jean Ziegler, Yordam Kitap, 2024.

Intitulés des Sujets Théoriques
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Semaine

Intitulés des Sujets

1 Introduction au cybermonde
2 Qulest-ce que la cryptographie ?
3 Fonctions de hash
4 Cryptographie avec commutation publique 1
5 Cryptographie avec commutation publique 11
6 Examen de mi-session
7 Architecture d'applications distribuées et réseaux P2P
8 Le concept de cryptomonnaie
9 Stockage et distribution des données
10 Plateformes de développement Blockchain
11 Ecosystéme Blockchain
Contenus
Nom du Semestre du Cours Travaux Travaux Crédit du ECTS
Cours Cours Théoriques  Dirigés (TD)  Pratiques (TP) Cours
IT 530 1 4 0 0 3 8
Cours Pré-Requis
Conditions d'Admission au
Cours
Langue du Cours Anglais
Type de Cours Obligatoire
Niveau du Cours Master
This course will describe the market around the Internet of Things (IoT), the technology used to build these kinds of
Objectif du Cours devicqs, how tlpy gomnnﬂcate, how they store data, and the kinds of' di§trib1ned systeqs ngedeq to supporft them.
We will start with simple examples and integrate the techniques we learn into a class project in which we design and
build an actual IoT system.
Overview of Internet of Things
How IOT became 21 st Century Hottest Topic
How Internet of Things works
IoT Architecture
Hardware
Contenus Popularity & Scope
Industrial [oT
Operationg Systems
Security
Lora/Lorawan/Lorasim
Applications and Case Studies
Lee, In, and Kyoochun Lee. "The Internet of Things (IoT): Applications, investments, and challenges for
Ressources enterprises." Business Horizons 58.4 (2015): 431-440.

Intitulés des Sujets Théoriques
Semaine
Contenus

Nom du
Cours

IT 524
Cours Pré-Requis

Conditions d'Admission au
Cours

Chiang, Mung, and Tao Zhang, "Fog and IoT: An overview of research opportunities." IEEE Internet of things
journal 3.6 (2016): 854-864.

Intitulés des Sujets

Semestre du Cours Travaux Travaux Crédit du
Cours Théoriques Dirigés (TD)  Pratiques (TP) Cours

2 4 0 0 3 8

ECTS
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Langue du Cours Anglais
Type de Cours Obligatoire
Niveau du Cours Master
Bu ders, 6grencilere yapay zeka ve derin 6grenme siireglerini kapsamli bir sekilde 6gretmeyi amaglamaktadir.
Objectif du Cours Ogrenciler, makine 6grenmesi ve Al siireglerini anlamayi, verinin nemini kavramayi ve hedeflerini sistemin
hiperparametreleri ve girdilerine ¢evirmeyi 6greneceklerdir.
-Ders, temel derin 6grenme kavramlari ile baslar ve CNN ve RNN yapilart tizerinde yogunlasir. Sonrasinda
Contenus pekistirmeli 6grenme, genetik algoritmalar, Deep Q-Learning ve NEAT algoritmalari incelenir. Ders boyunca makine
Ogrenmesi ve yapay zeka uygulamalarmmn mantigl, veri 6nemi ve hiperparametre optimizasyonu iizerinde durulacaktir.
- Sutton, R. S., & Barto, A. G. (2018). Reinforcement Learning: An Introduction
Ressources - Stanley, K., & Mikkulainen, R. (2002). NEAT: NeuroEvolution of Augmenting Topologies
- Python kiitiiphaneleri ve ¢evrimigi dersler: PyTorch, TensorFlow, arastirma makaleleri

Intitulés des Sujets Théoriques

Semaine Intitulés des Sujets

1 Introduction a I'A et au machine learning

2 Importance des données et prétraitement

3 Concepts fondamentaux de I'apprentissage profond

4 Convolutional Neural Networks (CNN)

5 Applications CNN et techniques avancées

6 Recurrent Neural Networks (RNN)

7 Applications RNN et techniques d’optimisation

8 Introduction a I'apprentissage par renforcement

9 Deep Q-Learmning

10 Algorithmes génétiques

11 Présentations de projets et évaluation
Contenus

Nomdu Semestre du Cours Travaux Travaux Crédit du ECTS
Cours Cours Théoriques  Dirigés (TD)  Pratiques (TP) Cours
IT 526 2 4 0 0 3 8

Cours Pré-Requis
Conditions d'Admission au

Cours

Langue du Cours Anglais

Type de Cours Obligatoire

Niveau du Cours Master
Bu dersin amacy, 6grencilerin akilh sehir kavramin, sehirlerin gelecegine yonelik teknolojik ve stirdiiriilebilir doniistim
stireclerini ve bu siireglerde kullanilan temel teknolojileri kavramalarim saglamaktir. Ders kapsaminda akilh sehir
altyapilari, akill gevre uygulamalari, otonom araglar, karbon ayak iz ve siirdiiriilebilirlik gibi konular ele almmakta;

Objectif du Cours ogrencilerin bu kavramlari gercek sehir 6rnekleri ve vaka ¢alismalar tizerinden analiz edebilme becerileri

gelistiriimektedir. Ayrica 6grencilerin karbon ayak izi hesaplamalari, dijital doniisiim stiregleri ve iklim degisikligi
baglaminda akilh sehir ¢6ziimlerini degerlendirebilmeleri hedeflenmektedir. Ders sonunda Ggrencilerin giincel
teknolojileri ve stirdiiriilebilirlik yaklagmmlarmi dikkate alarak akilli sehir uygulamalarma yonelik ¢6ziim 6nerileri
gelistirebilmeleri beklenmektedir.

5/16/2026 1:14:52 PM 6/11



1. Akilh Sehirler Altyapisma ve Akilh Sehirlere Giris
2. Sehirlerin Gelecegi ve Akilh Sehir Ornekleri
3. Akill Cevre
4. Otonom Araglar
5. Karbon Ayak 1z
Contenus 6. Karbon Ayak izi Hesaplamalar1 — Vaka Calismalari
7. Vize Smavi
8. Siirdiiriilebilirlik ve Tklim Degisikligi — 1
9. Siirdiirillebilirlik ve Tklim Degisikligi — 2
10. Dijital Déniisiim
11. Proje Sunumlart
1. Smart Cities: Introducing Digital Innovation to Cities, Oliver Gassmann, Jonas Bohm, Maximilian Palmié, Emerald
Publishing, 2019.
2. The New Science of Cities, Michael Batty, MIT Press, Nov. 2013.
3. Smart Cities: Big Data, Civic Hackers, and the Quest for a New Utopia, W.W. Norton& Company, 2014.
4. Innovative Applications in Smart Cities, Alberto Ochoa, Genoveva Vargas-Solar, Javier Alfonso Espinosa
Oviedo, CRC Press, 2021.

Ressources

Intitulés des Sujets Théoriques

Semaine Intitulés des Sujets
1 Introduction aux infrastructures des villes intelligentes et au concept de ville intelligente.
2 L’avenir des villes et exemples de villes intelligentes.
3 Environnement intelligent.
4 Véhicules autonores.
5 Empremte carbone.
6 Calculs de I'empreinte carbone — études de cas.
7 Examen partiel.
8 Durabilité et changement climatique — 1
9 Durabilité et changement climatique — 2
10 Transformation nunérique.
11 Présentations des projets.
Contenus
Nom du Semestre du Cours Travaux Travaux Crédit du ECTS
Cours Cours Théoriques  Dirigés (TD)  Pratiques (TP) Cours
IT 533 2 4 0 0 3 8

Cours Pré-Requis
Conditions d'Admission au

Cours

Langue du Cours Anglais

Type de Cours Obligatoire

Niveau du Cours Master
Bu ders, 6grencilere veri madenciligi siirecini tanitmayi amaglamaktadir. Bu kapsamda veri hazirlama ve 6n isleme,
cesitli veri madenciligi algoritmalar ve bunlarm sonuglarim degerlendirmek icin kullanilan araglar ele alnir. Ders;

Objectif du Cours birliktelik kurallart ¢ikarmm, gozetimli smiflandirma ve gozetimsiz smiflandrma (kiimeleme) konularinda standart
yaklasimlara odaklanir. Madencilik algoritmalarm ve kalite degerlendirme araglarim anlayabilmek i¢in temel istatistik
bilgisi gereklidir.
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Giris, genel bakis
Betimleyici istatistikler
Veri 6n isleme

Cikarmsal istatistikler ve 6n isleme araglart

Kod uygulamast 1

Contenus Regresyon

Smniflandirma 1
Smniflandirma 2
Kimelene 1, 2
Kod uygulamasi 2
Proje sunumlari

* Data Mining - Practical Machine Learning Tools, 2nd edition, lan H. Witten & Eibe Frank, Morgan Kaufimann,

2005.

* Neural Networks - A Comprehensive Foundation, 2nd edition, Simon Haykin, Pearson/Prentice Hall, 1999.
* Data Mining; Concepts and Techniques, Jiawei Han & Micheline Kamber, Morgan Kaufimann, 2000.

Ressources

* Applied Statistics and Probabilities for Engineers, 4th edition, D.C. Montgomery & G.C. Runger, John Willey &

sons, 2006.

* The Elements of Statistical Learning: Data Mining, Inference, and Prediction, 2nd edition, T. Hastie, R. Tibshirani

& J. Friedman, Springer, 2009.

Intitulés des Sujets Théoriques

Semaine

1 Introduction, vue d’ensemble
2 Statistiques descriptives

3 Prétraitement des données
4

5 Application de code 1

6 Régression

7 Classification 1

8 Classification 2

9 Clustering 1, 2

10 Application de code 2

11 Présentations de projets
Contenus

Nom du
Cours
IT 534

Cours Pré-Requis
Conditions d'Admission au

Cours

Langue du Cours Anglais
Type de Cours Obligatoire
Niveau du Cours Master

Statistiques inférentielles et leurs outils de prétraitement

Semestre du Cours

Intitulés des Sujets

Travaux
Théoriques  Dirigés (TD)

4 0

0

Travaux
Pratiques (TP)

Crédit du
Cours

ECTS

8
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Objectif du Cours

Contenus

Ressources

Intitulés des Sujets Théoriques
Semaine
Contenus

Nom du
Cours

IT 590

Cours Pré-Requis

Conditions d'Admission au

Cours

Langue du Cours  Anglais

This course explores the current design and implementation of computing systens that can process, understand, and
generate human language, with an emphasis on the transformative impact of large language models (LLMs) and
generative Al (GenAl). Building on a foundation of machine learning and deep learning, the course covers both
classical and modern approaches to natural language processing (NLP), tracing the evolution from early syntactic
analysis to today's generative, few-shot, and mstruction-tuned systens. Topics include part-of-speech tagging,
dependency and constituency parsing, semantic representations, and advanced applications such as question
answering, summarization, translation, and dialogue systens.

In addition to traditional NLP pipelines, the course will infroduce multimodal learning—where text interacts with
vision or other modalities—and prompt engineering techniques essential for effectively leveraging LLMs in real-
world tasks. Students will gain hands-on experience developing and scaling NLP systemns, fine-tuning pre-trained
models, and designing prompt-based interfaces for both text-only and multimodal generative models. Through
coding assignments and a final project, students will deepen their understanding of how to build, adapt, and evaluate
intelligent systems capable of human-like language understanding and generation.

Suggested Background: Data Structures and Algorithms, Linear Algebra, Introduction to Artificial Intelligence-
Machine Learning

Week 1: Introduction to NLP, New Trends, GENAI

Week 2: Parsing, Morphological Analysis, Semantics

Week 3: Language models, tf-idf, Bag of Words (BoW), n-grans: LAB#1

Week 4: Large Language Models, Neural Nets, Embeddings

Week 5: GenAl, Multimodality

Week 6: GenAl & Prompt Engineering- 1

Week 7: GenAl & Prompt Engineering-2: LAB#2

Week 8: Speech Analysis

Week 9: Information Extraction, NER, Machine translation

Week 10: Q&A Systens, Chatbots: LAB#3

Week 11: Projects

1- Speech and Language Processing, D. JurafSky& J.H. Martin, https2//web.stanford.edu/~jurafsky/slp3/ 3rd edition
draft

2- Foundation of Statistical Natural Language Processing, C.D. Manning & H. Schiitze, MIT Press, 2003

3- Natural Language Processing with Python, Steven Bird, Ewan Klein, and Edward Loper O’Reilly, 2009:
http//www.nitk.org/book/

Supplementary Books:

4- Python 3 Text Processing with NLTK 3 Cookbook, Jacob Perkins, Packt Publishing, 2014

5- Applied Text Analysis with Python, Benjamin Bengfort, Tony Ojeda, Rebecca Bilbro, O’Reilly, 2018

6- Turkish Natural Language Processing, Kemal Oflazer, Murat Saraglar, Springer, 2018

7- Neural Network Methods for Natural Language Processing, Yoav Goldberg, Morgan & Claypool, 2017

Intitulés des Sujets

Semestre du Cours Travaux Travaux Crédit du
Cours Théoriques Dirigés (TD)  Pratiques (TP) Cours

3 0 0 0 0 10

Type de Cours ~ Obligatoire

Niveau du Cours Master
Objectif du Cours
Contenus

Ressources

Intitulés des Sujets Théoriques

Semaine

Intitulés des Sujets

5/16/2026 1:14:52 PM
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Contenus

Nom du
Cours

IT 536

Cours Pré-Requis
Conditions d' Admission au
Cours

Langue du Cours  Anglais
Type de Cours  Electif
Niveau du Cours Master
Objectif du Cours
Contenus

Ressources

Intitulés des Sujets Théoriques
Semaine
Contenus

Nom du
Cours

IT 537
Cours Pré-Requis

Conditions d'Admission au
Cours

Langue du Cours
Type de Cours
Niveau du Cours

Objectif du Cours

Contenus

Ressources
Intitulés des Sujets Théoriques
Semaine

Contenus

Nom du
Cours

IT 538

Cours Pré-Requis
Conditions d'Admission au
Cours

Langue du Cours
Type de Cours

Semestre du Cours Travaux Travaux Crédit du
Cours Théoriques  Dirigés (TD)  Pratiques (TP) Cours

3 4 0 0 3 8

Intitulés des Sujets

Semestre du Cours Travaux Travaux Crédit du
Cours Théoriques Dirigés (TD)  Pratiques (TP) Cours
3 4 0 0 3 8

ECTS

Anglais

Obligatoire

Master

Biiyik Dil Modelleri ve Coklu Ajan Sistemleri, giintimiiz tiretken yapay zeka arastrmalarmm en kritik odak
noktalarmdan biri haline gelmistir. Bu ders kapsaminda; derin 6grenme temelleri, yinelemeli sinir aglari (RNN)
aracihigryla zamansal veri analizi, dikkat mekanizmasi (Attention Mechanism), yalnizca kod ¢6ziictiden olusan
(Decoder-only) Biiyiik Dil Modeli mimarileri ile Erisim Destekli Uretim (RAG), arag kullanimi (Tool Use) ve ¢oklu
ajan is birligi gibi ileri diizey konular sistermatik bicimde ele alinacaktr.

1. Derin Ogrenme Temelleri ve Zamansal Modeller

2. Attention Mekanizmasi ve Transformer Mimarisi

3. LLM Kullanim:: RAG, Fine-Tuning, Arag¢ Entegrasyonu

4. Coklu Ajan Sistermleri ve Tleri Konular

Raschka, Sebastian. Build A Large Language Model (From Scratch). Manning, 2024. ISBN: 978-1633437166.

Intitulés des Sujets

Semestre du Cours Travaux Travaux Crédit du
Cours Théoriques  Dirigés (TD)  Pratiques (TP) Cours

3 4 0 0 3 8

ECTS

Anglais
EBlectif

5/16/2026 1:14:52 PM
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Niveau du Cours

Objectif du Cours

Contenus

Ressources

Intitulés des Sujets Théoriques

Semaine

O 0 1 N L B W N~
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Master

Bu dersin amacy, bulut bilisimi dagitik sistemler paradigmast ¢ergevesinde ele alarak; sanallagtma, konteynerlesme,
mikroservis mimarileri, Kubernetes, dlceklenebilirlik mithendisligi, gbzlemlenebilirlik, DevOps, giivenlik ve maliyet
optimizasyonu gibi modern bulut sistemlerinin temel bilesenlerini teorik ve uygulamal olarak 6gretmektir. Ders,
ogrencilere yiiksek olcekli, giivenilir, giivenli ve maliyet-etkin bulut tabanl sistemler tasarlama, dagitma ve yonetme
yetkinligi kazandirmay1 hedefler.

* Cloud as a Distributed Systems Paradigm

* Virtualization and Containerization

* Cloud Networking Architecture

* Cloud Storage Systenms

* Scalability Engineering

* Distributed Systems Deep Dive

* Microservices Architecture

* Kubernetes Architecture

* Autoscaling & Scheduling

* Observability & Reliability Engineering

* DevOps & Infrastructure as Code

* Cloud Security Architecture

* Cloud Economics & Cost Engineering

* Serverless & Edge Computing

1. Patni, Sakshi, Deepika Saxena, and Ashutosh Kumar Singh. Resource Management in Cloud Computing, 2025.
2. Ferreira, Haroldo. Cloud computing. Editora Senac Sao Paulo, 2025.

Intitulés des Sujets

Le cloud comme paradigime des systemes distribués
Virtualisation et conteneurisation
Architecture réseau du cloud

Systémes de stockage cloud

Ingénierie de la scalabilité

Systemes distribucs

Architecture microservices

Architecture Kubernetes

Autoscaling et ordonnancement
Observabilité¢ et ingénierie de la fiabilité
DevOps et infrastructure as code
Architecture de la sécurité du cloud
Economie du cloud et ingénierie des coits
Serverless et edge computing
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