DERS BiLGI FORMU

FAKULTE / ENSTITU ADI Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM / . I

ANABILIM DALI ADI Fen Edebiyat Fakiiltesi

DERSIN ADI Yapay Zekaya Giris

DERSIN KODU FEF3001

YEREL KREDiSi 3

AKTS KREDiSi 3

HAFTALIK DERS SAATI 3

HAFTALIK UYGULAMA SAATI 0

HAFTALIK LABORATUVAR

SAATI 0

ONKOSULLAR Yok

YARIYIL Giiz, Bahar

DERSIN DiLi ingilizce, Tiirkge

DERSIN SEVIYESI Lisans

. R Zorunlu @istatistik Lisans Programi

DERSIN TURU Zorunlu @Matematik Lisans Programi
Zorunlu @Fizik Lisans Program
Zorunlu @Kimya Lisans Program
Zorunlu @Molekiiler Biyoloji ve Genetik Lisans Programi
Zorunlu @Tiirk Dili ve Edebiyati Lisans Programi

DERSIN KATEGORISI Temel Meslek Dersleri

DERSIN VERILIiS SEKLi Yiiz Yiize

DERSI SUNAN AKADEMIK . -

BIRIM Fen Edebiyat Fakiiltesi

DERSIN KOORDINATORU Ersoy OZ

ASISTAN(LAR)

. Bu dersin amaci, Ogrencilerin yapay zekanin temel prensiplerini anlamalarim ve

DERSIN AMACI uygulamalarin saglamaktir. Ogrenciler, yapay zekanm tanimi ve kapsamini kavrayarak, veri
on isleme teknikleri, veri setini egitim ve test kiimelerine ayirma yontemlerini, kér arama,
sezgisel arama, local arama vey apay zekada optimizasyon yaklagimlarin1 6grenmeyi, ayrica
yapay sinir aglari, genetic algoritmalar, lojistik regresyon, k-en yakin komsu, naive bayes,
destek vektdr makineleri, rastgele orman ve kiimeleme gibi temel yapay zeka algoritmalarini
uygulamay1 dgrenecektir. Ders ayni zamanda, dogal dil islemeye giris yaparak &grencilerin
algoritmik diisiinme ve problem ¢6zme yeteneklerini gliclendirmeyi ve yapay zeka tekniklerini
gercek diinya problemlerine uygulayabilecek diizeye getirmeyi hedefler.

DERSIN iCERIGi Yapay Zeka Tanimi ve Kapsami; Veri On Isleme; Veri Seti Bolme-Egitim-Test Kiimeleri; K&

Arama; Sezgisel Arama; Lokal Arama; Yapay Zekada Optimizasyon; Yapay Sinir Aglarin
Girig; Genetik Algoritmalara Girig; Lojistik regresyon; k En Yakin Komsu; Naive Bayes;
Destek Vektor Makineleri; Rastgele Orman; Kiimeleme; Dogal Dil Islemeye Giris.
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Ders Kitaplari:

BONACCORSO, Guiseppe. Machine Learning Algorithms. 1. Baski, Packt Publishing, 2017.
CELIK, Senol; KOLEOGLU, Nilay; CEMREK, Fatih. Veri Madenciligi ve Makine Ogrenmesi
ile Farkli Alanlarda Uygulamalar. 1. Baski, Holistence Publications, 2022.

. . KOSE, Bayram; DEMIRTURK, Bahar. Optimizasyon Modelleme ve Yapay Zeka Optimizasyon
DERS KITABI/ MALZEMESI / Algoritmalari. 1. Baski, Efe Akademi Yayinlari, 2023.

ONERILEN KAYNAKLAR OZ, Ersoy; ALP, Selguk. Makine Ogrenmesinde Siniflandirma Yontemleri ve R Uygulamalart.
1. Baski, Nobel Akademik Yayincilik, 2020.

SAHIN, Ahmet Riza; DOGAN, Kamil; SIVRI, Siileyman. Saglik Bilimlerinde Yapay Zeka. 1.
Baski, Akademisyen Kitabevi A.S., 2020.

YILMAZ, Ating. Yapay Zeka. Kodlab Yaym Dagitim Yazilim Ltd. Sti., 2022.

Bu dersi basarryla tamamlayan 6grenciler,
1. Yapay zekanin tanimini, kapsamini ve temel prensiplerini agiklayabileceklerdir.
2. Veri 6n isleme tekniklerini kullanip veri setlerini egitim ve test kiimelerine ayirarak]
makine 6grenimi modeli uygulayabilmek i¢in gerekli veriyi hazirlayabileceklerdir.
Kor arama, sezgisel arama, lokal arama ve yapay zekada optimizasyon yaklagimlarini

anlayarak bu yoOntemleri problem ¢ozme siireclerinde etkin bir sekilde)

Ders Ogrenim Ciktilart kullanabileceklerdir.

Yapay sinir aglari, genetik algoritmalar, lojistik regresyon, k-en yakin komsu, naive]
bayes, destek vektdr makineleri, rastgele orman ve kiimeleme gibi algoritmalar:
uygulayarak veri analizi ve model gelistirme becerisi kazanabileceklerdir.

Dogal dil islemede temel kavramlar1 anlayarak algoritmik diisiinme yeteneklerini

gelistirebileceklerdir.

DEGERLENDIRME SiSTEMIi

Etkinlikler Say1 Katki Pay1

Devam/Katihm

Laboratuvar:

Uygulama (Sozlii Sinav)

Arazi Cahsmasi

Derse Ozgii Staj

Kisa Smavlar/Stiidyo Kritigi (Zorunlu):

e icerik: Kisa smavin yapilacag: haftaya kadar islenen konularim tiimiinii
kapsayan sorular.

e  Format: Yiiz ylize. Yazil1 (60 dakika) veya ¢oktan secmeli kisa sinav
(30 dakika). 4

e  Detayh Degerlendirme Kriterleri:

%35

- Derste islenen uygulamalar ile ilgili problemleri ¢dzebilme.
- 1 kisa simav %20
- 3 kisasmav %15 (%5 + %5 + %5)

Odev

Sunum/Jiiri

Proje

Seminer/Workshop
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Ara Siavlar:
e icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorular.
e  Format: Yiiz yiize. Yazili (90 dakika) veya coktan segmeli sinav (60
dakika). 1 %25
e  Detayh Degerlendirme Kriterleri:
- Dersin temel kavramlarinin anlasildiginin gosterilmesi.
- Teorik konularla ilgili problemlerin ¢oziilebilmesi.
- Teorik diisinme siireclerinin yiiriitiilmesi.
Final:
e icerik: Dersin tiim igerigini kapsayan sorular.
e  Format: Yiiz yiize. Yazil1 (90 dakika) veya coktan segmeli siav (60
dakika).
o
e  Detayh Degerlendirme Kriterleri: 1 740
- Derste islenen tiim konularin derinlemesine kavranmig
oldugunun gosterilmesi.
- Tleri diizey problem ¢dzme becerilerinin kullanilabilmesi.
Dénem ici Calismalarin Basar1 Notuna Katkisi %60
Final Sinavinin Basar1 Notuna Katkisi %40
TOPLAM %100
HAFTALIK KONULAR VE ILGILi ON HAZIRLIK CALISMALARI
HAFTALAR KONULAR On Hazirhik
Konu Anlatimi: Yapay Zeka nedir, tarihgesi, gelisimi, tiirleri ve
gelecegi? Yapay zekanin tanimi, tarihgesi, genel ve siipe
zeka gibi tirleri ile gelisim siirecini
Simif-i¢ci Uygulama (30 dk): Yapay zekanin anlasilmasi i¢in| incelenmesi; yapay zekanmn etik, is giicli ve
1 basit bir veri setine bakis seklinin tanitilmasi. saglik alanlarindaki mevcut ve gelecekteki
etkilerine dair 6rneklerin gézden gecirilmesi.
Smif-ici Tartisma (10 dk): Yapay zekanin tarihsel gelisimi, Kaynak: Ders Kitab1 6, Bolim 1.
mevcut tiirleri ve etik, is giicii, saglik gibi alanlardaki
gelecekteki potansiyel etkilerinin tartisiimasi.
Konu Anlatimi: Yapay Zeka alanindaki son gelismeler ve
uygulamalari.
Yapay zeka alanindaki son gelismeler, 6zellikle
Smif-ici Uygulama (30 dk): Bir yapay zeka uygulamasinin, generatif Al gibi yenilikler ve bunlarin saglik,
temel caligma prensiplerinin basit bir Ornek {izerinden| egitim ve endiistri sektorlerindekil
2 laciklanmasi. uygulamalarmin incelenmesi; basit bir yapa
zeka uygulamasmin temel prensiplerine dai
Smif-ici Tartisma (10 dk): Yapay zekadaki son geligmelerin| orneklerin gézden gegirilmesi. Kaynak: Ders|
(6rnegin, generatif Al) saglik, egitim ve endiistri gibi alanlardaki Kitab 5.
etkilerinin tartigilmasi.
Konu Anlatimi: Veri nedir? Veri on isleme, Veri
manipiilasyonu ve Performans Degerlendirme Teknikleri.
Verinin tanimi, veri 6n igleme ve manipiilasyo:
Smif-ici Uygulama (30 dk): Bir veri setinde eksik verileri teknikleri (eksik veri doldurma, normalizasyo:
doldurarak ve basit bir makine 6grenmesi modeliyle performans| vb.) ile performans degerlendirme
metriklerinin hesaplanmasi. metriklerinin  (dogruluk, hassasiyet, geri
3 ¢agirma vb.) incelenmesi; bu teknikleri
Siif-ici Tartisma (10 dk): Veri 6n isleme ve manipiilasyon| makine Ogrenmesi model performansin;
tekniklerinin makine &grenmesi modellerinin performansina etkileri ve ger¢ek diinya uygulamalarina dai
letkisi ve gergek diinya uygulamalarinin tartigilmasi. ornekler gbzden gegcirilerek kisa sinava hazirl
yapilmasi. Kaynak: Ders Kitab1 1, Boliim 5.
Kisa Smav 1 (30 dk.): Kisa smavin yapilacag: haftaya kadar
islenen konularin tlimiinii kapsayan sorular.

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04)

Sayfa: 3/14



Konu Anlatimi: Optimizasyon nedir? Tek-Cok Amagly
Problemler ve Zorluklari, Yapay Zeka Tabanli Arama
|Algoritmalarina Giris.

Siif-ici Uygulama (30 dk): Basit bir tek amaglh optimizasyon
probleminin bir yapay zeka tabanli arama algoritmas: ile
cozmye c¢aligiimasi.

Smif-ici Tartisma (10 dk): Tek ve ¢ok amagli optimizasyon
problemlerinin zorluklar1 ile yapay zeka tabanli aramal
algoritmalarinin lojistik, enerji ve finans gibi alanlardaki
uygulamalarinin tartisilmasi.

Optimizasyonun tanimi, tek ve ¢ok amacl
optimizasyon problemlerinin 06zellikleri ve
zorluklar1 ile yapay zeka tabanli aram
algoritmalarinin temel prensiplerini
incelenmesi; bu algoritmalarin lojistik, enerji
ve finans gibi alanlardaki uygulamalaria dai
orneklerin gozden gecirilmesi. Kaynak: Ders
Kitab1 3.

Konu Anlatimi: Optimizasyon algoritmalarina giris ve
uygulamalar.

Smif-ici Uygulama (30 dk): Bir veri seti iizerinde basit bir|
optimizasyon  algoritmast  uygulayarak  bir = maliyet
fonksiyonunun minimize edilmesi.

Smif-ici Tartisma (10 dk): Optimizasyon algoritmalarinin|
makine Ogrenmesi, lojistik ve miihendislik tasarimlarindaki
pratik uygulamalarinin tartisilmasi.

Optimizasyon algoritmalarinin temel]
prensipleri, maliyet fonksiyonlarinin minimizej
edilmesi ve ilgili yontemlerin (8rnegin,
gradyan inisi) incelenmesi; bu algoritmalar:
makine Ogrenmesi, lojistik ve miihendisli
tasarimlarindaki uygulamalarina dai
orneklerin gozden gecirilmesi. Kaynak: Ders
Kitab1 3.

Konu Anlatimi: Genetik algoritmalara giris.

Smif-ici Uygulama (30 dk): Basit bir optimizasyon problemi
icin genetik algoritma adimlarin1 uygulayarak bir ¢6ziim
popiilasyonunun olusturulmast.

Sinif-ici Tartisma (10 dk): Genetik algoritmalarin mithendislik]
tasarimi, zaman g¢izelgeleme ve makine Ogrenmesi gibil
alanlardaki kullanim avantajlarinin tartigilmasi.

Kisa Smav 2 (30 dk.): Kisa smavin yapilacag: haftaya kadar
islenen konularin tiimiinii kapsayan sorular.

Genetik algoritmalarin  temel prensipleri,|
popiilasyon olusturma, se¢im, ¢aprazlama ve
mutasyon adimlarmin  incelenmesi; b
algoritmalarin miihendislik tasarimi, zama
cizelgeleme ve makine &grenmesi gibil
alanlardaki  kullanirm  avantajlarma  dai
ormeklerin gozden gegirilerek kisa smav:
hazirlik yapilmasi. Kaynak: Ders Kitab1 5,
Bolim 4.

Konu Anlatimi: Yapay sinir aglarina giris.

Simif-i¢i Uygulama (30 dKk): Basit bir yapay sinir ag1 modelinin|
(6rnegin, tek katmanli perceptron) kagit {izerinde bir
siniflandirma problemi igin bir adim tasarlanmasi.

Simif-i¢ci Tartisjma (10 dk): Yapay sinir aglarinin goriinti|
tanima, dogal dil isleme ve otonom sistemler gibi alanlardakil
uygulamalar1 ve avantajlarinin tartigilmasi.

Yapay sinir aglarinin temel prensipleri,
ozellikle tek katmanli perceptron gibi basi
modellerin yapist ve c¢alisma mantigint
incelenmesi; bu modellerin goriintii tanima,|
dogal dil isleme ve otonom sistemler gibi
alanlardaki uygulamalarma ve avantajlarin
dair Orneklerin gozden gecirilmesi. Kaynak:
Ders kitab1 5, Boliim 5.

|Ara Smmav 1

Smav haftasina kadar islenen konular
tiimiiniin tekrar edilmesi.

Konu Anlatimi: Yapay Zeka tabanli problemlerin
modellenmesi: Siniflandirma Algoritmalart.

Smif-ici Uygulama (30 dk): Bir veri seti iizerinde basit bir|
siniflandirma algoritmasi (6rnegin, lojistik regresyon veya k-en|
ivakin komsu) uygulayarak bir smiflandirma probleminin|
cOziilmesi.

Smif-ici Tartisma (10 dk): Yapay zeka tabanli siiflandirmal
algoritmalarinin  spam  tespiti, tibbi teshis ve miisteri
segmentasyonu gibi alanlardaki uygulamalarinin tartigilmasi.

Yapay zeka tabanl smiflandirm

algoritmalarinin (6rnegin, lojistik regresyon ve
k-en yakin komsu) temel prensipleri ve]
uygulama adimlarinin  incelenmesi; b

algoritmalarin spam tespiti, tibbi teshis ve
miisteri segmentasyonu gibi alanlardaki prati

uygulamalarma  dair  Orneklerin  gdzde

gegirilmesi. Kaynak: Ders Kitab1 2, Boliim 2;
Ders Kitab1 5, Boliim 1-2.

10

Konu Anlatimi: Yapay Zeka tabanli problemlerin
modellenmesi: Regresyon Algoritmalart.

Smif-ici Uygulama (30 dk): Bir veri seti iizerinde basit bir|
regresyon algoritmasi (0rnegin, lineer regresyon) uygulayarak|
stirekli bir degisken tahmininin yapilmasi.

Simif-i¢i Tartisma (10 dk): Regresyon algoritmalarinin finansal
tahmin, enerji tiiketimi analizi ve pazar trendleri gibi alanlardakil

lyapay zeka uygulamalarimin tartigiimasi.

Regresyon algoritmalarmin (6rnegin, linee
regresyon) temel prensipleri ve siirekli
degisken tahmini i¢in uygulama adimlar:
incelenmesi; bu algoritmalarin finansal tahmin,|
enerji tiiketimi analizi ve pazar trendleri gibi
yapay zeka wuygulama alanlarma dai
orneklerinin gézden gegirilmesi. Kaynak: Ders
Kitab1 2; Ders Kitab1 5, Boliim 6.
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Konu Anlatimi:  Yapay Zeka tabanli problemlerin
modellenmesi: Kiimeleme Algoritmalari.

Siif-ici Uygulama (30 dk): Bir veri seti lizerinde K-Means
kiimeleme algoritmasinin uygulanarak verileri anlamli gruplaral
ayirmasinin saglanmasi.

K-Means kiimeleme algoritmasinin temel
prensipleri  ve veri kiimelendirme igi
uygulama adimlarin incelenmesi; kiimeleme
algoritmalarinin =~ miisteri  segmentasyonu.,|
sosyal medya analizi ve biyoinformatik gibj

i Siif-i¢i Tartisma (10 dk): Kiimeleme algoritmalarinin miisteri yapay zeka uygulama alanlarina dai
segmentasyonu, sosyal medya analizi ve biyoinformatik gibi ormeklerinin gozden gegcirilerek kisa simavi
lyapay zeka uygulamalarmdaki rollerinin tartisilmasi. hazirlik yapilmasi. Kaynak: Ders Kitab1 1,
Bolim 9.
Kisa Smav 3 (30 dk.): Kisa smavin yapilacag: haftaya kadar
islenen konularin tiimiinii kapsayan sorular.
IKonu Anlatimi: Derin 6grenmeye giris. Derin 6grenmenin temel prensipleri, 6zellikle
tek katmanli yapay sinir aglarinin yapisi ve
Simif-i¢i Uygulama (30 dk): Basit bir veri seti {izerinde temel ¢alisma  mantiimin  incelenmesi;  deri
bir derin 6grenme modeli (6rnegin, tek katmanl bir yapay sinir| Ogrenmenin goriintii tanima, dogal dil isleme ve
ag1) kurarak bir siniflandirma probleminin ¢dziilmesi. otonom araglar gibi alanlardaki uygulamalari
12 ile geleneksel makine 6grenmesi yontemlerine
Simif-i¢ci Tartisma (10 dk): Derin 6grenmenin goriintii tanima,| gore avantaj ve dezavantajlarina dair 6rnekleri
dogal dil isleme ve otonom araclar gibi alanlardaki uygulamalari gozden gecirilmesi. Kaynak: Ders Kitab1 1,
ve geleneksel makine 6grenmesiyle karsilastiriimasi. Bolim 9.
IKonu Anlatimi: Dogal dil islemeye giris.
Sinif-ici Uygulama (30 dk): Bir metin veri seti iizerinde temel Dogal dil islemenin temel kavramlari, kelime
bir dogal dil isleme teknigi (6rnegin, kelime torbasi modeli veya torbas1 modeli ve tokenizasyon gibi metin &
tokenizasyon) uygulayarak metin 6n isleme yapmalarinin| isleme tekniklerinin incelenmesi; dogal dil
13 saglanmasi. islemenin chatbotlar, duygu analizi ve otomati
¢eviri gibi uygulama alanlari ile bu alanlardaki
Smif-ici Tartisma (10 dk): Dogal dil islemenin chatbotlar, zorluklara dair drneklerin gbzden gegirilmesi,
duygu analizi ve otomatik ¢eviri gibi alanlardaki uygulamalari Kaynak: Ders Kitabi 6.
ive zorluklarmin tartigilmast.
Konu Anlatimi: Yapay Zeka genel uygulamalar.
Simif-ici Uygulama (30 dk): Bir veri seti {izerinde basit bir] Yapay zcka modellerinin (ornegm,. kar"?r agacy
e . - ve k-en yakin komsu) temel prensipleri ve bi
lyapay zeka modeli (6rnegin, karar agaci veya k-en yakin komsu) . A . S
uygulayarak bir tahmin probleminin ¢oziilmesi. vert setl u_zerlnde tal_lmm problemi gozma
adimlarmin incelenmesi; yapay zekanin saglik,
14 Smif-ici Tartisma (10 dk): Yapay zekanin saglik, finans, finans, egltlm ve otonom SIS temler gibj
. . o oo . alanlardaki genel uygulamalar1 ile toplumsal
egitim ve otonom sistemler gibi ¢esitli alanlardaki genel o A R ..
uygulamalarinin ve toplumsal etkilerinin tartisilmasi ctkilerine dair Smeklerin gozden gegirilere
’ kisa smava hazirlik yapilmasi. Kaynak: Ders|
Kisa Smav 4 (60 dk.): Kisa sinavin yapilacagl haftaya kadar| Kitab1 2; Ders Kitab1 3.
islenen konularin tiimiinii kapsayan sorular.
Konu Anlatimi: Yapay Zeka genel uygulamalar.
Yapay zeka modellerinin (6rnegin, karar agaci
Simif-ici Uygulama (30 dk): Bir veri seti iizerinde basit bir ve k-en yakin komsu) temel prensipleri ve bi
lyapay zeka modeli (6rnegin, karar agaci veya k-en yakin komsu) veri seti ﬁ_zerinde tal_lmin problemi ¢dzme]
15 uygulayarak bir tahmin probleminin ¢6ziilmesi. adlmlarlmn_ 1pcelenme51; yapay z;kamn saglik,
finans, egitim ve otonom sistemler gibi
Siif-ici Tartisma (10 dk): Yapay zekanin saglk, finans,) alanlardaki genel uygulamalart ile toplumsal
egitim ve otonom sistemler gibi ¢esitli alanlardaki genel ctkilerine dair orneklerin gdzden gegirilmesi.
uygulamalarinin ve toplumsal etkilerinin tartisilmast. Kaynak: Ders Kitabi 2; Ders Kitab1 5.
16 Final Islenen konularin tiimiiniin tekrar edilmesi.

AKTS iSYUKU TABLOSU
|
Etkinlikler Say1 Siiresi (Saat) Toplam isyiikii

Ders Saati 14 3 42

Laboratuar

Uygulama (sozlii sinav)

Arazi Cahismalari
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Siif Dis1 Ders Calismasi 14 1 14
Derse Ozgii Staj
Odev
Kiiciik Siavlar/Stiidyo Kritigi 4 8 32
Projeler
Sunum/Seminer
Ara Smavlar (Simav Siiresi + Sinav 1 6 6
Hazirhik Siiresi)
Final (Sinav Siiresi + Sinav Hazirhk 1 8 8
Siiresi)
Toplam s yiikii: 102
Toplam {s yiikii / 30(s): 3.4
AKTS Kredisi: 3
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COURSE INFORMATION FORM

FACULTY / GRADUATE SCHOOL

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Faculty of Arts and Sciences

Introduction to Artificial Intelligence

TITLE OF COURSE

CODE FEF3001

LOCAL CREDIT 3

ECTS 3

LECTURE HOUR / WEEK 3

PRACTICAL HOUR / WEEK 0

LABORATORY HOUR / WEEK 0
None

PREREQUISITE
Fall i

SEMESTER all, Spring
English, Turkish

COURSE LANGUAGE
First Cycl

LEVEL OF COURSE ety
Required @ Bachelor Programme in Statistics

COURSE TYPE Required @ Bachelor Programme in Mathematics
Required @ Bachelor Programme in Physics
Required @ Bachelor Programme in Chemistry
Required @ Bachelor Programme in Moleculer Biology and Genetics
Required @ Bachelor Programme in Turkish Language & Literature

C

COURSE CATEGORY Core Courses
Face-to-Face

MODE OF DELIVERY

OWNER ACADEMIC UNIT

Faculty of Arts and Science

COURSE COORDINATOR

Ersoy OZ

ASSISTANT(S)

COURSE OBJECTIVES

The objective of this course is to enable students to understand and apply the fundamental
principles of artificial intelligence. Students will gain an understanding of the definition
and scope of artificial intelligence, learn data preprocessing techniques, methods for
splitting datasets into training and testing sets, blind search, heuristic search, local search,
and optimization approaches in artificial intelligence. Additionally, they will acquire the
ability to apply core artificial intelligence algorithms, including artificial neural networks,
genetic algorithms, logistic regression, k-nearest neighbors, naive bayes, support vector
machines, random forests, and clustering. The course also aims to introduce students to
natural language processing, fostering their algorithmic thinking and problem-solving
skills, and equipping them to apply artificial intelligence techniques effectively to real-
world problems.

COURSE CONTENT

Definition and Framework of Artificial Intelligence; Data Preprocessing; Data Set Split-
Training-Test Sets; Blind Search; Heuristic Search; Local Search; Optimization in
Artificial Intelligence; Introduction to Artificial Neural Networks; Introduction to Artificial
Genetic Algorithms; Logistic Regression; k Nearest Neighbor; Naive Bayes; Support
Vector Machines; Random Forest; Clustering; Introduction to Natural Language
Processing.
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RECOMMENDED OR REQUIRED
READINGS

Course Learning Outcomes

Coursebooks:

BONACCORSO, Guiseppe. Machine Learning Algorithms. 1* Edition, Packt Publishing,
2017.
CELIK, Senol; KOLEOGLU, Nilay; CEMREK, Fatih. Veri Madenciligi ve Makine]

Ogrenmesi ile Farkli Alanlarda Uygulamalar. 1% Edition, Holistence Publications, 2022.

KOSE, Bayram; DEMIRTURK, Bahar. Optimizasyon Modelleme ve Yapay Zekal

Optimizasyon Algoritmalari. 1. Baski, Efe Akademi Yayinlari, 2023.
OZ, Ersoy; ALP, Selguk. Makine Ogrenmesinde Siiflandirma Yontemleri ve R
Uygulamalari. 1 Edition, Nobel Akademik Yayncilik, 2020.

SAHIN, Ahmet Riza; DOGAN, Kamil; SIVRI, Siileyman. Saglik Bilimlerinde Yapay Zeka.

1% Edition, Akademisyen Kitabevi A.S., 2020.
YILMAZ, Ating. Yapay Zeka. Kodlab Yayin Dagitim Yazilim Ltd. Sti., 2022.

[Upon successful completion of the course, students will be able to

1.

Explain the definition, scope, and fundamental principles of artificial
intelligence.

Prepare the necessary data for applying machine learning models by employing
data preprocessing techniques and dividing datasets into training and testing
sets.

Comprehend blind search, heuristic search, local search, and optimization
approaches in artificial intelligence and apply these methods effectively in
problem-solving processes.

Apply algorithms such as artificial neural networks, genetic algorithms, logistic
regression, k-nearest neighbors, naive bayes, support vector machines, random
forests, and clustering to acquire skills in data analysis and model development.

EVALUATION SYSTEM

Activities

Number Percentage of Grade

Attendance/Participation

Laboratory

Application (Oral Examination)

[Field Work

Special Course Internship (Work Placement)

(Quizzes/Studio Critics:

e  Content: Questions covering all topics addressed up to the week of

the quiz.

e  Format: Face-to-face. Written (60 minutes) or multiple-choice quiz

(30 minutes).

e  Detailed Assessment Criteria:
- Ability to solve problems related to applications covered

in class.
- 1 quiz: 20%

- 3 quizzes: 15% (5% + 5% + 5%)

4 35%

[Homework Assignments

[Presentations/Jury

Project

Seminar/Workshop

Midterms:

e  Content: Comprehensive questions covering all topics addressed up to

the exam week.

e  Format: Face-to-face. Written (90 minutes) or multiple-choice quiz (60

minutes).

e  Detailed Assessment Criteria:
- Demonstration of understanding of the fundamental concepts

of the course.

- Ability to solve problems related to theoretical topics.
- Ability to carry out theoretical reasoning processes.

1 25%
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Final:
e  Content: Comprehensive questions covering the entire content of the
course
e  Format: Face-to-face. Written (90 minutes) or multiple-choice quiz
(60 mlnutes). 1 40%
e  Detailed Assessment Criteria:
- Ability to apply advanced problem-solving skills.
- Demonstration of a thorough understanding of all topics
covered in the course.
Percentage of In-Term Studies 60%
Percentage of Final Examination 40%
TOTAL 100%

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS COURSE OUTLINE

Related Preparation

Lecture: What is Artificial Intelligence: History,
Development, Types, and Future?

(Quick Practice (30 min): Introducing the approach to|
examining a simple dataset to facilitate understanding o
1 artificial intelligence.

In-Class Discussion (10 min): Discussing the historicall
development of artificial intelligence, its current types,
and its potential future impacts in areas such as ethics,
workforce, and healthcare.

Examination of the definition, history, types (such as|
general and super intelligence), and development
process of artificial intelligence; review of examples
related to its current and future impacts in the fields of]
ethics, workforce, and healthcare. Source: Courseboo
6, Chapter 1.

Lecture: Latest Developments and Applications in the
Field of Artificial Intelligence.

Quick Practice (30 min): Explaining the basic
operational principles of an artificial intelligence
2 application using a simple example.

In-Class Discussion (10 min): Discussing the impact o
recent developments in artificial intelligence (e.g.,
generative Al) on fields such as healthcare, education,|
and industry.

Examination of recent developments in artificial
intelligence, particularly innovations such as generative
Al, and their applications in the healthcare, education,)
and industry sectors; review of examples related to the
fundamental principles of a simple artificial
intelligence application. Source: Coursebook 5.

Lecture: What is data? Data preprocessing, data
manipulation and performance evaluation metrics.

Quick Practice (30 min): Handling missing data in a
dataset and calculating performance metrics using a
simple machine learning model.

In-Class Discussion (10 min): Discussing the impact o
data preprocessing and manipulation techniques on the
performance of machine learning models and their real-
world applications.

(Quiz 1 (30 dk.): Questions covering all topics addressed|
up to the week of the quiz.

Examination of the definition of data, data
preprocessing and manipulation techniques (such as
missing data imputation, normalization, etc.), and
performance evaluation metrics (such as accuracy,|
precision, recall, etc.); review of examples related to the
impact of these techniques on machine learning modell
performance and their real-world applications, i
preparation for a short quiz. Source: Coursebook 1,
Chapter 5.

Lecture: What is optimization? Single-multi-
objective  problems and their challenges,
introduction to artificial intelligence-based search
algorithms

Quick Practice (30 min): Attempting to solve a simple
single-objective optimization problem using an Al-
4 based search algorithm.

[n-Class Discussion (10 min): Discussing the
challenges of single and multi-objective
optimization problems and the applications of Al-
based search algorithms in fields such as logistics,
energy, and finance.

Examination of the definition of optimization, the]
characteristics and challenges of single and multi
objective optimization problems, and the fundamentalj
principles of Al-based search algorithms; review of
examples related to the applications of these algorithms|
in fields such as logistics, energy, and finance. Source:
Coursebook 3.
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Lecture: Introduction to optimization algorithms and
applications.

Quick Practice (30 min): Applying a simple
optimization algorithm on a dataset to minimize a cost
function.

In-Class Discussion In-Class Discussion (10 min):
Discussing the practical applications of optimization
algorithms in machine learning, logistics, and

naineering degion

Examination of the fundamental principles o
optimization algorithms, the minimization of cos
functions, and related methods (e.g., gradient descent);
review of examples related to the applications of these]
algorithms in machine learning, logistics, an
engineering design. Source: Coursebook 3.

Lecture: Introduction to genetic algorithms.

Quick Practice (30 min): Applying the steps of
genetic algorithm to a simple optimization problem to
create a solution population.

[n-Class Discussion (10 min): Discussing the
advantages of using genetic algorithms in fields such
as engineering design, scheduling, and machine
learning.

Quiz 2 (30 dk.): Questions covering all topics
addressed up to the week of the quiz.

Examination of the fundamental principles of genetic]
algorithms, including population creation, selection,
crossover, and mutation steps; review of examples|
related to the advantages of using these algorithms i
fields such as engineering design, scheduling, an
machine learning, in preparation for a short quiz.
Source: Coursebook 5, Chapter 4.

Lecture: Introduction to artificial neural networks.

Quick Practice (30 min): Designing one step of
simple artificial neural network model (e.g., a single-
layer perceptron) on paper for a classification problem.

[n-Class Discussion (10 min): Discussing the]
applications and advantages of artificial neural networks
in fields such as image recognition, natural language
[processing, and autonomous systems.

Examination of the fundamental principles of artificial
neural networks, particularly the structure an
operational logic of simple models such as the single-|
layer perceptron; review of examples related to thei
applications and advantages in fields such as image
recognition, natural language processing, an
autonomous systems. Source: Coursebook 5, Chapte
5.

Midterm 1

Review of all topics covered up to the exam week.

Lecture: Modeling artificial intelligence-based
problems: Classification Algorithms.

Quick Practice (30 min): Applying a simple
classification algorithm (e.g., logistic regression or k-
nearest neighbors) on a dataset to solve a classificatio
problem.

In-Class Discussion (10 min): Discussing the
applications of Al-based classification algorithms in
arcas such as spam detection, medical diagnosis, and
customer segmentation.

Examination of the fundamental principles an

implementation steps of Al-based classificatio

algorithms (e.g., logistic regression and k-neares
neighbors); review of examples related to their practica
applications in areas such as spam detection, medicall
diagnosis, and customer segmentation. Source:
Coursebook 2, Chapter 2; Coursebook 5, Chapter 1-2-
3.

10

Lecture: Modeling artificial intelligence-based
problems: Regression Algorithms.

Quick Practice (30 min): Applying a simple regression
algorithm (e.g., linear regression) on a dataset to predict
a continuous variable.

[n-Class Discussion (10 min): Discussing the
applications of regression algorithms in Al for areas
such as financial forecasting, energy consumption
analysis, and market trend prediction.

Examination of the fundamental principles of regressio

algorithms (e.g., linear regression) and the steps fo
their application in predicting continuous variables;
review of examples related to their use in artificiall
intelligence applications, such as financial forecasting,
energy consumption analysis, and market tren
prediction. Source: Coursebook 2; Coursebook 5,
Chapter 6.
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Lecture: Modeling artificial intelligence-based

problems: Clustering Algorithms.

Quick Practice (30 min): Applying the K-Means
clustering algorithm on a dataset to segment data into|
meaningful groups.

1. Examination of the fundamental principles of the K-
Means clustering algorithm and the steps for its
application in data clustering; review of examples|
related to the use of clustering algorithms in artificial

11 In-Class Discussion (10 min): Discussing the roles o intelligence  applications, such as custome
clustering algorithms in Al applications such as segmentation,  social ~media  analysis, and
customer segmentation, social media analysis, and bioinformatics, in preparation for a short quiz. Source:
bioinformatics. Coursebook 1, Chapter 9.

(Quiz 3 (30 dk.): Questions covering all topics addressed|
up to the week of the quiz.
Lecture: Introduction to deep learning.
1. Examination of the fundamental principles of deep
(Quick Practice (30 min): Building a basic deep learning learning, particularly the structure and operational logic]
model (e.g., a single-layer artificial neural network) on of single-layer artificial neural networks; review off
simple dataset to solve a classification problem. examples related to the applications of deep learning i
12 areas such as image recognition, natural language]
In-Class Discussion (10 min): Discussing the processing, and autonomous vehicles, along with it
applications of deep learning in areas such as image advantages and disadvantages compared to traditional
recognition, natural language processing, and machine learning methods. Source: Coursebook 1,
autonomous vehicles, and comparing it with Chapter 14.
traditional machine learning.
Lecture: Introduction to natural language processing.
. . . . . . inati ncepts of natura
Quick Practice (30 min): Applying a basic natural 1. Examination of th_e fundamen_tal concepts o tur
. . language processing, including text preprocessing
language processing technique (e.g., bag-of-words| .
S techniques such as the bag-of-words model and
model or tokenization) on a text dataset to perform tex o .
. tokenization; review of examples related to the
13 [preprocessing. S ..
applications of natural language processing in areas
. . . . . h as chatbots, sentiment analysis, and automate
In-Class Discussion (10 min): Discussing the such as ¢ bots se SIS, Hed
L translation, along with the challenges in these domains,
applications and challenges of natural language
. - Source: Coursebook 6.
rocessing in areas such as chatbots, sentiment
analysis, and automated translation.
Lecture: General applications of artificial
intelligence.
uick Practice (30 min): Applying a simple artificial . . o
.Q . ( ): Ap pymg b 1. Examination of the fundamental principles of artificia
intelligence model (e.g., decision tree or k-neares ; . .
. . intelligence models (e.g., decision trees and k-nearest
neighbors) on a dataset to solve a prediction problem. . . L
neighbors) and the steps for solving a predictio
. . . . . lem on a dataset; review of examples related to the]
14 [n-Class Discussion (10 min): Discussing the problem o .d . W OF examp .
. e . . general applications of artificial intelligence in fields
general applications of artificial intelligence in .
. such as healthcare, finance, education, and autonomous|
ivarious fields such as healthcare, finance, o . . . .
. o systems, along with its societal impacts, in preparatio
leducation, and autonomous systems, along with its :
. . for a short quiz. Source: Coursebook 2; Coursebook 5.
societal impacts.
Quiz 4 (60 dk.): Questions covering all topics
laddressed up to the week of the quiz.
Lecture: General applications of artificial
intelligence.
1. Examination of the fundamental principles of artificia
Quick Practice (30 min): Applying a simple artificial intelligence models (e.g., decision trees and k-nearest
intelligence model (e.g., decision tree or k-neares neighbors) and the steps for solving a predictio
15 meighbors) on a dataset to solve a prediction problem. problem on a dataset; review of examples related to the]
general applications of artificial intelligence in fields
In-Class Discussion (10 min): Discussing the such as healthcare, finance, education, and autonomous|
general applications of artificial intelligence in systems, along with its societal impacts. Source:
ivarious fields such as healthcare, finance, education, Coursebook 2; Coursebook 5.
and autonomous systems, along with its societal
impacts.
16 Final Review of all topics covered.

| ECTS WORKLOAD TABLE

Activities

Number

Duration (Hour) Total Workload
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Course Hours 14 3 42
Laboratory
Application
Field Work
Study Hours Out of Class 14 1 14
Special Course Internship (Work Placement)
Homework Assignments
IQuizzes/Studio Critics 4 8 32
Project
Presentations / Seminar
Mid-Terms (Examination Duration + Examination Prep. Duration) 1 6 6
| Final (Examination Duration + Examination Prep. Duration) 1 1 8
Total Workload: 102
Total Workload / 30(h): 34
ECTS Credit: 3
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Ders Odrenim Ciktist & Program Ciktis1 Matrisi

PS ‘-1 Istatistik biliminin temelini olusturan
teorik ve uygulamali alanlardaki bilgilerini, alanla
ilgili problemleri tanimlama, modelleme ve ¢oziim
iretmede kullanabileceklerdir. / Use their
theoretical and applied knowledge in the science of
statistics to identify, model, and solve problems
related to the field.

PS‘-Z Istatistiksel problemlerin belirlenmesi,
uygun veri toplama yontemlerinin se¢ilmesi,
verinin diizenlenmesi ve yorumlanmasi
siireclerinde  yeterlilik  gosterecek ve bu
problemlerin  ¢6ziimiinde gerekli analiz ve
modelleme yontemlerini secip
uygulayabileceklerdir. / Demonstrate competence
in identifying statistical problems, selecting
appropriate data collection methods, organizing
and interpreting data, and select and apply
necessary analysis and modelling methods to solve
these problems.

|
19)]
19)]
19)]
1

PS;-3 Herhangi bir olgu, siire¢ ya da {iriinii
istatistiksel ~ bakis  acistyla  analiz  edip
yorumlayabilecek ve karsilagtiklar1  sorunlara
uygun modern istatistiksel yoOntemlerle ¢oziim
gelistirebileceklerdir. / Analyse and interpret a
phenomenon, process, or product from a statistical
perspective and develop solutions to encountered
problems using appropriate modern statistical
methods.

Pg-4 Disiplinleraras1 bir yaklasimla, farkl
alanlarda edinmis olduklar1 bilgileri
sentezleyebileceklerdir. / Synthesise knowledge
acquired from different disciplines through an
interdisciplinary approach.

PC-5 istatistik alaninda edindikleri bilgi
birikimlerini ve istatistiksel diislinme becerilerini,
teorik istatistik, veri bilimi, finansal istatistik,
saglik bilimlerinde istatistik gibi disiplin-i¢i ve
disiplinlerarasi uzmanlik alanlarinda
gelistirebileceklerdir. / Advance their acquired
knowledge in statistics and statistical thinking skills
in both disciplinary and interdisciplinary areas of
specialisation such as theoretical statistics, data
science, financial statistics, and statistics in health
sciences.

(BN
IS
IS
IS
|~

PS ‘-6 Istatistik alaninda yaygin olarak kullanilan
en az bir programlama dili ile bilgisayar ve yapay
zekd teknolojilerini, problemleri ¢6zmek, veri
analizi yapmak ve simiilasyonlar gergeklestirmek
icin kullanabileceklerdir. / Use at least one
programming language and computer and artificial
intelligence technologies widely employed in
statistics for problem-solving, data analysis, and
simulations.

|
19)]
19)]
19)]
1

PC-7 istatistik ve ilgili alanlardaki bilimsel ve
teknolojik  gelismeleri izleyebilecek, kariyer
firsatlarin1  degerlendirerek kisisel ve mesleki
gelisim hedeflerini belirleyebilecek ve bu hedeflere
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ulagsmak icin hayat boyu Ogrenme stratejilerini
kullanabileceklerdir. / Follow scientific and
technological developments in statistics and related
fields, assess career opportunities, identify personal
and professional development goals, and adopt
lifelong learning strategies to achieve these goals.

Pg‘-8 Bilimsel aragtirmalarin1  ve mesleki
faaliyetlerini yiiriitirken dogabilecek hukuksal
sonuglart ve toplumsal etkileri dikkate alarak
mesleki etik ilkeler, kalite standartlari ile evrensel
degerler dogrultusunda ve sosyal sorumluluk
bilinci ve adalet  duygusuyla  hareket
edebileceklerdir. / Act with a sense of social
responsibility and justice and in accordance with
professional ethical principles, quality standards,
and universal values by taking into account
potential legal and societal consequences of their
scientific research and professional activities.

Pg-9 Bireysel olarak ya da takimlarda etkin
bicimde ¢alisabileceklerdir. / Work effectively both
independently and as part of a team.

PC-10 istatistik alaninda giivenilir  bilgi
kaynaklarina  ulasarak literatiir ~ taramasi
yapabilecek ve akademik arastirma tasarlayip
yiiriitebileceklerdir. / Access reliable sources of
information, conduct literature reviews, and design
and carry out academic research in the field of
statistics.

Pg-ll Istatistiksel konulari, teorileri, ispatlart,
aragtirmalar1 ve problem ¢dziimlerini, istatistiksel
terminoloji kullanarak tiim paydaslara Tiirk¢e ve
Ingilizcede sbzlii ve yazili olarak etkili bigimde
aktarabileceklerdir. / Effectively communicate
statistical topics, theories, proofs, research, and
problem solutions to all relevant stakeholders using
appropriate mathematical terminology, both orally
and in writing, in Turkish and in English.
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