DERS BiLGi FORMU

FAKULTE / ENSTITU ADI Fen Edebiyat Fakiiltesi
BOLUM / PROGRAM / istatistik
ANABILIM DALI ADI
DERSIN ADI Algoritma Teknikleri
I DERSIN KODU IST3170
YEREL KREDiSi 3
AKTS KREDISi 5
HAFTALIK DERS SAATI 3
I HAFTALIK UYGULAMA SAATI | 0
HAFTALIK LABORATUVAR 0
SAATI
ONKOSULLAR Yok
YARIYIL Giiz
DERSIN DIiLi Tiirkce, ingilizce
DERSIN SEVIYESi Lisans
DERSIN TURU Secmeli @Istatistik Lisans Program
DERSIN KATEGORISi Uzmanhk/Alan Dersleri
DERSIN VERILIS SEKLI Yiiz Yiize
DERSI SUNAN AKADEMIK Istatistik Boliimii
BIRIM
DERSIN KOORDINATORU Selcuk ALP
ASISTAN(LAR)
Bu dersin amaci, 6grencilerin algoritma tasarimi ve analizi tekniklerini ve uygulamalarini
DERSIN AMACI yapabilmelerini saglamaktir.
Algoritma tasarimi ve analizi teknikleri; Secilmis algoritma gruplarinin tasarim ve analizi;
L . siralama, arama, baglama siireci ve graf algoritmalari; Algoritmalarin hesaplama zorluklari;
DERSIN ICERIGI Kontrol i¢in ayirma yaklagimi; Tekrarlama algoritmalar1 ve tekrar denklemlerinin ¢6ziimii;

Dinamik programlama ve greedy algoritmalari; NP tamliga giris ve NP problemleri.

DERS KiTABI / MALZEMESI /
ONERILEN KAYNAKLAR

Zorunlu Kaynak:

[1] Skiena, S. S. (2008). The algorithm design manual (Vol. 2). London: springer.

Onerilen Kaynaklar:
[1] Cormen T.H. etc. "Introduction to Algorithms", The MIT Press, 2001.
[2] Ibrahim Akman, C ile Veri Yapilari, Sas Bilisim Yaymlar1, 2002.
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Bu dersi basartyla tamamlayan grenciler,

1. Algoritma analizi ve temel algoritma kavramlarim1  &rneklerle
. aciklayabileceklerdir.

Ders Ogrenim Ciktilary . Praktik problemlerin ¢dziimiinde algoritma olusturabileceklerdir.

Matematik problemlerin ¢dziimiinde algoritma olusturabileceklerdir.
Algoritmanin programlamada kullanilmas1 yaklagimlarinin  &grenilmesini
degerlendirebileceklerdir.

Somut problemlere uygulanabilir algoritmalarin degerlendirilmesi yéntemlerini
aciklayabileceklerdir.

DEGERLENDIRME SiSTEMi

I Etkinlikler Say1 Katki Pay1 I

Devam/Katilim:
e lIcerik: Ogrencilerin derse devam etmeleri ve katilmalar
e  Detayh Degerlendirme Kriterleri: 14 %3
- Derse aktif katilim ve soru sorma

- Simif-i¢i tartigmalara ve problem ¢dzme siireglerine katki
saglayabilme

Laboratuvar

Uygulama (Sozlii Sinav)

Arazi Calismasi

Derse Ozgii Staj

Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):

+ lcerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan kapsamli
sorularmn sorulmasi

* Format: Yiiz yiize. Coktan segmeli kisa siav (15 dakika)

= . . . 4 %25
* Detayh Degerlendirme Kriterleri:
- Sorular1 ¢6zme becerisi
- Sorularin ¢6ziimlerini yorumlayabilme becerisi
Odev
Sunum/Jiiri
Proje
Seminer/Workshop
Ara Smavlar:
. Igerik: Sinav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorular
. Format: Yiiz yiize. Sinav (90 dakika) 1 %30
. Detayh Degerlendirme Kriterleri:

- Dersin temel algoritmalarinin anlasildiginin gosterilmesi
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Final:
e icerik: Dersin tiim igerigini kapsayan kapsamli sorular
e  Format: Yiiz yiize. Smav (90 dakika)

e  Detayh Degerlendirme Kriterleri:

o
- Derste islenen tiim algoritmalarin derinlemesine kavranmis oldugunun 1 7040
gosterilmesi
- leri diizey algortimalarmn ¢ézme becerilerinin kullanilabilmesi
Dénem i¢i Cahsmalarin Basar1 Notuna Katkis %60
Final Sinavinin Basar1 Notuna Katkisi %40
TOPLAM %100
HAFTALIK KONULAR VE iLGIiLi ON HAZIRLIK CALISMALARI
HAFTALAR KONULAR On Hazirhk
1 Konu Anlatimi: Algoritmalara giris
- . o . S 1. Introduction to Algorithm Design (B6lim 1)
Sinif-i¢i Uygulama (10 dk.): Basit bir algoritma akis semasi ¢izimi kitap boliimiiniin okunmasi. Kaynak: Ders
Smif-i¢ci Tartisma (5 dk.): Algoritmalarm gilinlik yasamy Kitabt, 3-30.
kolaylastirmadaki rolliniin tartisilmasi ve degerlendirilmesi
5 Konu Anlatimi: Algoritmalara analizi
Smif-i¢i Uygulama (10 dk.): Bir algoritmanin zaman| 1. Algorithm Analysis (Bolim 2) kitap
karmagikligin1 hesaplama boliimiiniin okunmasi. Kaynak: Ders Kitabu,|
31-64.
Siif-i¢gi Tartisma (5 dk.): Verimlilik ve sadelik arasindaki
dengenin 6neminin tartigiimasi
Konu Anlatimi: Veri yapilari temelleri
3
Slnfl-;gr:rll allalr)lfgulama (10 dk.): Dizi ve bagh liste Ornekleri I, Data Structures (Boliim 3) kitap boliimiinii
ve okunmasi. Kaynak: Ders Kitabi, 65-102.
Siif-i¢i Tartisma (5 dk.): Veri yapilarinin programlamal
izerindeki etkisi tartisilmasi ve degerlendirilmesi.
Konu Anlatimi: Siralama algoritmalari
Smif-ici Uygulama (10 dk.): Kiicik bir veri setinde segim|
siralamasi uygulama
4 1. Sorting and Searching (Bolim 4) kitap
Smif-i¢ci Tartisma (5 dk.): Siralama algoritmalarinin seg¢im| béliimiiniin okunmasi. Kaynak: Ders Kitabi,
kriterlerinin tartigilmasi ve degerlendirilmesi. 103-144.
Kisa Smav 1 (15 dk.): Ders sonunda, derste islenen konulari igeren|
bir kisa sinavi yapilmasi
Konu Anlatimi: Arama algoritmalari
5 Siif-i¢i Uygulama (10 dk.): ikili arama ile say1 bulma uygulamast 1. Sorting and Searching (Boliim 4) kitap
bolimiiniin okunmasi. Kaynak: Ders Kitabi,
Smif-i¢i Tartisma (5 dk.): Arama algoritmalarinda hiz ve| 103-144.
dogruluk arasindaki dengenin tartigilmasi ve degerlendirilmesi
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IKonu Anlatimi: Grafik gezme (traversal) algoritmalar1

Smif-ici Uygulama (10 dk.): BFS ve DFS uygulamalarinim|
yapilmasi

1. Graph Traversal (Bolim 5) Kkita

Smmif-ici Tartisma (5 dk.): Grafik gezmenin gercek hayattaki bliimiiniin okunmasi. Kaynak: Ders Kitabi,
uygulamalarinin tartigilmasi. 145-190.
IKisa Sinav 2 (15 dk.): Ders sonunda, derste islenen konulari igeren|
bir kisa sinavi yapilmasi
IKonu Anlatimi: Agirlikl grafik algoritmalari
Simif-i¢ci Uygulama (10 dk.): En kisa yol (Dijkstra) algoritmasi 1. Weighted Graph Algorithms (Bolim 6
7 cozimil kitap bolimiiniin okunmasi. Kaynak: Ders
Kitab1, 191-229.
Smmf-ici Tartisjma (5 dk.): Dijkstra ve Floyd-Warshall
algoritmalarinin uygunluklarinin tartisilmasi ve degerlendirilmesi.
Sinav haftasina kadar islenen konularin tiimiinii
8 Ara Smav 1 tekrar edilmesi
IKonu Anlatimi: Kombinatoryal arama ve sezgisel yontemler
Sinif-ici Uygulama (15 dk.): Gezgin satic1 problemi i¢in sezgisel 1. Combinatorial Search and Heuristid
? gozum Methods (Bolim 7) kitap bdliimiinii
k .K : Ders Kitabi, 230-272.
Smif-i¢i Tartisma (5 dk.): Sezgisel yontemlerin kesin ¢éziimlere okunmasi. Kaynak: Ders Kitabi, 230-27
gbre avantajlar ve dezavantajlarinin tartigiimasi.
IKonu Anlatimi: Dinamik programlama
Sinif-i¢i Uygulama (10 dk.): Fibonacci sayilar1 DP ile ¢6zme
10 Smmif-i¢ci Tartisjma (5 dk.): Dinamik programlamanin zorunlyl B D,yr,l.an.l.lc.. Programming (BOh.lm 8) klta
< - 2 . boliimiiniin okunmasi. Kaynak: Ders Kitabu,|
oldugu durumlarm tartigilmasi ve degerlendirilmesi 273-315
IKisa Sinav 3 (15 dk.): Ders sonunda, derste iglenen konulari igeren|
bir kisa sinavi yapilmasi
IKonu Anlatimi: Zor problemler ve yaklasim algoritmalari
Smmif-i¢ci Uygulama (10 dk.): NP-Tam problem &rneklerinin| 1. Intractable Problems and Approximation
11 cOzimil Algorithms (Bolim 9) kitap bolimiinii
okunmasi. Kaynak: Ders Kitabi, 316-355.
Smif-ici Tartisjma (5 dk.): NP-Tam problemlerinin yapisinin|
tartisilmast.
IKonu Anlatimi: Algoritma tasarlama yontemleri
Simif-i¢i Uygulama (10 dk.): Bol ve fethet yaklasimi ile problem)
c6zme
12 1. How to Design Algorithms (Bolim 10)

Siif-ici Tartisma (5 dk.): Algoritma tasariminda yaraticiligin
roliiniin tartigilmasi

Kisa Sinav 4 (15 dk.): Ders sonunda, derste islenen konulari igeren|
bir kisa sinavi yapilmasi

kitap bolimiiniin okunmasi. Kaynak: Ders|
Kitabi, 356-360.
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13

IKonu Anlatimi: Sayisal problemler

Smif-ici Uygulama (10 dk.): Sayisal kok bulma yontemlerini
uygulama

Simif-i¢i Tartisma (5 dk.): Sayisal yontemlerin algoritmalardaki
yerinin tartigilmast.

Numerical Problems (Bolim 13) Kkitaj
boliimiiniin okunmasi. Kaynak: Ders Kitabi,
393-433.

IKonu Anlatimi: Kombinatoryal ve grafik problemleri

14 Combinatorial Problems (Boliim 14) kitap
Simif-i¢i Uygulama (15 dk.): Kombinatoryal sayma uygulamalary Zgﬁﬁ?ﬁun okunmast. Kaynak: Ders Kitab,
Ve grafik optimizasyonu yapilmast Graph Problems: Polynomial-Time (Boli
Smif-ici Tartisma (5 dk.): Kombinatoryal problemlerin ¢6ziim| 15) klt.a p boliminin okunmas. Kaynak:

- .. . Ders Kitabi, 475-522.

zorluklarinin tartisilmasi ve degerlendirilmesi
IKonu Anlatimi: Hesaplamali geometri

15 Simif-i¢ci Uygulama (15 dk.): Nokta-kiime i¢i en yakin ¢ift Computational Geometry (Boliim 17) kita
problemi ¢oziimii boliimiiniin okunmasi. Kaynak: Ders Kitabu,)

562-619.

Smif-ici Tartisma (5 dk.): Geometri algoritmalarinin|
teknolojilerdeki dneminin tartigilmasi

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 Caligmasi
Sinif Digi Ders Calismasi 14 5 70
Derse Ozgii Staj
Odev 4 2 8
Kigiik Smavlar/Stiidyo Kritigi
Projeler
Sunum / Seminer
Ara Smavlar (Simav Siresi + Sinav
Hazirlik Suresi) 1 20 20
Final (Smav Siiresi + Sinav Hazirhk 1 20 20
Siiresi)
Toplam s yiikii: 160
Toplam s yiikii / 30(s): 5.33
AKTS Kredisi: 5
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COURSE INFORMATION FORM

IFACULTY/ GRADUATE SCHOOL Faculty of Arts and Sciences I

I DEPARTMENT / PROGRAMME Department of Statistics I
I TITLE OF COURSE Algorithm Analysis I
I copE IST3170 |
LOCAL CREDIT 3
ECTS 5
LECTURE HOUR / WEEK 3
I PRACTICAL HOUR / WEEK 0 I
I LABORATORY HOUR / WEEK 0 I
N
I PREREQUISITE one I
Fall
SEMESTER N
English, Turkish
COURSE LANGUAGE REHsh, Tars
First 1
LEVEL OF COURSE irst Cycle
COURSE TYPE Elective @ Bachelor Programme in Statistics (%30 English)
Major A
COURSE CATEGORY ajor Area Courses
Face-to-Face
MODE OF DELIVERY
Department of Statistics
OWNER ACADEMIC UNIT
Sel¢uk Al
COURSE COORDINATOR cleuk Al
ASSISTANT(S)

The course aims to enable students to design and analyze algorithms and apply these
techniques.
COURSE OBJECTIVES

Algorithm design and analysis techniques; Design and analysis of selected algorithm
groups; Sorting, searching, linking process, and graph algorithms; Computational
complexity of algorithms; Separation approach for control; Iterative algorithms and solving
iterative equations; Dynamic programming and greedy algorithms; Introduction to NP-
completeness and NP problems.

COURSE CONTENT

Required Reading:
[1] Skiena, S. S. (2008). The algorithm design manual (Vol. 2). London: springer.
Recommended Readings:

RECOMMENDED OR REQUIRED
READINGS [1] Cormen T.H. etc. "Introduction to Algorithms", The MIT Press, 2001.

[2] Ibrahim Akman, C ile Veri Yapilari, Sas Bilisim Yayinlari, 2002.
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Upon successful completion of the course, students will be able to

Explain algorithms and basic concepts of algorithms analysis.

Organize the building algorithms for solving practical problems.

Organize the designing algorithms to solve mathematical problems.

Recognize approaches to use algorithms in programming.

Gain skills to estimate usefulness of applicable algorithms for concrete
problems.

Course Learning Outcomes

EVALUATION SYSTEM
Activities Number Percentage of Grade
Attendance/Participation:
e  Content: Student attendance and participation in the course
e Detailed Assessment Criteria:
. T . . 14 %5
- Active participation in lessons and asking questions
Ability to contribute to in-class discussions and problem-solving
processes
Laboratory
Application (Oral Examination)
Field Work
Special Course Internship (Work Placement)
Quizzes/Studio Critics
+ Content: Comprehensive questions covering all topics addressed up to the
exam week.
* Format: Face-to-face. Multiple-choice short exam (5-10 minutes) 4 %?25
* Detailed Assessment Criteria:
- Ability to solve problems
- Ability to evaluate solutions to problems
Homework Assignments
Presentations/Jury
Project
Seminar/Workshop
Midterms:
. Content: Comprehensive questions covering all topics addressed up to
the exam week
. Format: Face-to-face written exam (90 minutes) 1 %30
. Detailed Assessment Criteria:
- Demonstration of understanding of the fundamental algorithms of the
course
Final:
. Content: Comprehensive questions covering the entire content of the
course
. Format: Face-to-face written exam (90 minutes)
. Detailed Assessment Criteria: 1 %040
- Demonstrating a thorough understanding of all algorithms covered in
class
- Ability to use advanced algorithm solving skills
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Percentage of In-Term Studies %60 I
Percentage of Final Examination %40
TOTAL %100

WEEKS

COURSE OUTLINE

Related Preparation

Lecture: Introduction to algorithms

Quick Practice (10 minutes): Drawing a simple
algorithm flowchart

In-Class Discussion (5 minutes): The role o
algorithms in simplifying daily life is discussed and
evaluated

—

Reading the book chapter Introduction to Algorithm
Design (Chapter 1), Source: Coursebook, 6-18.

Lecture: Algorithm analysis

Quick Practice (10 minutes): Calculating the time]
complexity of an algorithm

In-Class Discussion (5 minutes): The importance o
balancing efficiency and simplicity is discussed

Reading the book chapter Introduction to Algorith
Analysis (Chapter 2), Source: Coursebook, 31-64.

ILecture: Fundamentals of data structures

Quick Practice (10 minutes): Examples of arrays an
linked lists applications.

In-Class Discussion (5 minutes): The impact of dat
structures on programming is discussed and evaluated.

Reading the book chapter Data Structures (Chapter 3),
Source: Coursebook, 65-102.

Lecture: Sorting algorithms

Quick Practice (10 minutes): Applying selection so
on a dataset

In-Class Discussion (5 minutes): The criteria fo
choosing sorting algorithms are discussed and|
evaluated.

Quiz 1 (15 minutes): A quiz at the end of the class
covering the topics taught during the session

Reading the book chapter Sorting and Searching]
(Chapter 4). Source: Coursebook, 103-144.

Lecture: Searching algorithms

Quick Practice (10 minutes): Finding a number with
binary search

In-Class Discussion (5 minutes): The balance between
speed and accuracy in searching algorithms is discussed
and evaluated.

Reading the book chapter Sorting and Searching]
(Chapter 4). Source: Coursebook, 103-144.

[Lecture: Graph traversal algorithms

Quick Practice (10 minutes): Implementation of BFS
and DFS applications.

In-Class Discussion (5 minutes): Real-life applications
of graph traversal are discussed.

Quiz 2 (15 minutes): A quiz at the end of the class
covering the topics taught during the session

Reading the book chapter Graph Traversal (Chapter 5),
Source: Coursebook, 145-190.
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Lecture: Weighted graph algorithms

In-Class Discussion (5 minutes): The suitability o
Dijkstra and Floyd-Warshall algorithms is discussed an
evaluated.

(Chapter 6), Source: Coursebook, 191-229.

Quick Practice (10 minutes): Solving shortest path with| 1
Dijkstra’s algorithm ’

Midterm 1

Reading the book chapter Weighted Graph Algorlthms‘

Review of all topics covered up to the exam week.

Lecture: Combinatorial search and heuristic methods

Quick Practice (15 minutes): Heuristic solution fo
Traveling Salesman Problem

In-Class Discussion (5 minutes): The advantages of
lheuristics over exact solutions are discussed.

Reading the book chapter 1. Combinatorial Search an
Heuristic Methods (Chapter 7), Source: Coursebook, 230
272.

10

Lecture: Dynamic programming

Quick Practice (10 minutes): Solving Fibonacci
numbers with DP

In-Class Discussion (5 minutes): The importance of
the P=NP problem is discussed and evaluated.

Quiz 3 (15 minutes): A quiz at the end of the class
covering the topics taught during the session

Reading the book chapter Dynamic Programmin
(Chapter 8), Source: Coursebook, 273-315.

complete problems

In-Class Discussion (5 minutes): The importance of the
P=NP problem is discussed.

12

Lecture: Methods for designing algorithms

Quick Practice (10 minutes): Solving a problem with|
divide-and-conquer

In-Class Discussion (5 minutes): The role of
creativity in algorithm design is discussed.

Quiz 4 (15 minutes): A quiz at the end of the class
covering the topics taught during the session

13

11

Lecture: Numerical problems

Quick Practice (10 minutes): Applying numerical rootH
finding methods

In-Class Discussion (5 minutes): The role of numerical
methods in algorithms is discussed.

Lecture: Intractable problems and approximation|
algorithms

1.
Quick Practice (10 minutes): Solving examples of NP

1

1

Numerical Problems (Chapter 13), Source: Coursebook

Reading the book chapter 1. Intractable Problems an
Approximation  Algorithms (Chapter 9), Source:
Coursebook, 316-355.

Reading the book chapter 1. How to Design Algorithms
(Chapter 10), Source: Coursebook, 31-64.

393-433.

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

Sayfa: 9/12



Lecture: Combinatorial and graph problems

Quick Practice (15 minutes): Combinatorial counting 1. Reading the book chapter Combinatorial Problems|

14 and graph optimization (Chapter 14), Source: Coursebook, 475-522.

In-Class Discussion (5 minutes): The difficulties
in solving combinatorial problems are discussed
and evaluated.

Lecture: Computational geometry

15 Quick Practice (15 minutes): Solving closest pair o 1. Reading the book chapter Computational Geomet
[points problems. (Chapter 17), Source: Coursebook, 562-619.
In-Class Discussion (5 minutes): The importance of
ceometry algorithms in technologies is discussed.
I 16 Final I Review of all topics covered. I

ECTS WORKLOAD TABLE
Activities Number Duration (Hour) Total Workload
Course Hours 14 3 42
[Application
Field Work
Study Hours Out of Class 14 5 70

Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics 4 2 8

Project

Presentations / Seminar

Mid-Terms (Examination Duration + Examination Prep. Duration) 1 20 20
Final (Examination Duration + Examination Prep. Duration) 1 20 20
Total Workload: 160
Total Workload / 30(h): 5.33
ECTS Credit: 5
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Ders (")g“renim Ciktis1 & Program Ciktisi Matrisi

Pg;-l Istatistik biliminin temelini olusturan
teorik ve uygulamali alanlardaki bilgilerini, alanla
ilgili problemleri tanimlama, modelleme ve ¢6ziim
iretmede kullanabileceklerdir. / Use their
theoretical and applied knowledge in the science of
statistics to identify, model, and solve problems
related to the field.

Pg;-z Istatistiksel problemlerin belirlenmesi,
uygun veri toplama ydntemlerinin se¢ilmesi,
verinin diizenlenmesi ve yorumlanmast
sireglerinde  yeterlilik  gosterecek ve  bu
problemlerin  ¢oziimiinde 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.

PS:-3 Herhangi bir olgu, siirec ya da iiriinii
istatistiksel ~ bakis  acisiyla  analiz  edip
yorumlayabilecek ve karsilastiklar1  sorunlara
uygun modern istatistiksel yontemlerle ¢6ziim
gelistirebileceklerdir. / Analyse and interpret a
phenomenon, process, or product from a statistical
perspective and develop solutions to encountered
problems using appropriate modern statistical
methods.

1
I
I
19}
I

PS;-4 Disiplinlerarast bir yaklagimla, farkli
alanlarda edinmis olduklar1 bilgileri
sentezleyebileceklerdir. / Synthesise knowledge
acquired from different disciplines through an
interdisciplinary approach.

PC-5 istatistik alaninda edindikleri bilgi
birikimlerini ve istatistiksel diisiinme becerilerini,
teorik istatistik, veri bilimi, finansal istatistik,
saglik bilimlerinde istatistik gibi disiplin-i¢i ve
disiplinlerarast 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.

PS ;-6 Istatistik alaninda yaygin olarak kullanilan
en az bir programlama dili ile bilgisayar ve yapay
zeka 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.

1
1
1
1
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 i¢in 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;-s Bilimsel arastirmalarini  ve mesleki
faaliyetlerini yiiriitiirken dogabilecek hukuksal
sonuclar ve toplumsal etkileri dikkate alarak
mesleki etik ilkeler, kalite standartlar1 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
bi¢imde ¢alisabileceklerdir. / Work effectively both
independently and as part of a team.

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

P g:-ll Istatistiksel konulari, teorileri, ispatlar,
aragtirmalar1 ve problem ¢dziimlerini, istatistiksel
terminoloji kullanarak tiim paydaslara Tiirkce ve
Ingilizcede sozlii 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.

I~

I~

I~

I~

(IS
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