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Ders Ciktilar:

Bu dersi alan yiiksek lisans 6grencileri asagidaki konularda bilgi, beceri ve yetkinlik kazanirlar
Sosyo-ekolojik sistemlerin degerlendirilmesi,
Sistem i¢i iliskilerin algoritmalar halinde ifadesi,

Karmagikligin simiile edilmesi,

Bireyler arasindaki iliskilerin ve kiimiilatif degisimin dl¢iilmesi,
Cevre-kiiltir iligkilerinde iligkili sistemlerin degerlendirilmesi.
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ITU Avrasya Yer Bilimleri Enstitiisii Ders Teklif Formu

Dersin Ad1 Sosyo-Ekolojik Sistemlerin Modellenmesi
Ingilizce Ad1 Modeling in Social and Ecological Systems
Dili Ingilizce
Tiiri Se¢meli
Kodu ANT 509E
Kredisi 3
Yariyih Giiz
On Kosulu
Anabilim Dali / Ekoloji ve Evrim / Jeoantropoloji
Programi
Amaci e  Sosyo-ekolojik karmagikligin ifade edilmesini 6gretmek,
o Ekosistem ve sosyal sistemlerdeki iligkilerin degerlendirilmesini
saglamak,
e Insan-gevre iliskilerindeki karmasik iliskiler ag1 hakkinda &rnekler
vermek.
icerik

Bu ders, karmasik sosyo-ekolojik sistemlerin igleyisinin algoritmalar araciligiyla ifade edilmesini, ifadelerin basit
ve orta diizeyde modelleme ile simiilasyonlara doniistiiriilmesini, bu simiilasyonlar sonucunda ise karmasik
iligkiler aginin ¢evresel sonuclarmin degerlendirilmesini igerir.

Contents

This course focuses on the expressson of socio-ecological systems in algorithms, turning these algorithms into
simple and mid-level complexity simulations, the assessment of complex web of interactions through such
models.

Kaynaklar

Agent-based and Individual-based Modeling, Steven F. Railshack ve Volker Grimm, 2015, Princeton University
Press.
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LiSANSUSTU DERS KATALOG FORMU

(GRADUATE COURSE CATALOGUE FORM)

Dersin Adn

Course Name

Sosyo-Ekolojik Sistemlerin Modellenmesi

Modeling in Social and Ecological Systems

Ders Tiirii
Kodu Yariyih Kredisi AKTS Kredisi (Course Type)
(Code) (Semester) (Local Credits) (ECTS Credits)
ANT 509E Giiz 3 7.5 Yiiksek Lisans
(Fall (M.Sc.)

Boliim / Program Avrasya Yer Bilimleri Enstitiisii / Jeoantropoloji
(Department/Program) (Eurasia Institute of Earth Sciences / Geoanthropology)
Dersin Tiirii Segmeli Dersin Dili Ingilizce
(Course Type) (Elective) (Course Language) (English)

Dersin icerigi

Bu ders; Sosyo-ekoloji, Karmagiktan Basite, Zeka, Zeka ve Etmen, Sosyal Simiilasyon, Sosyal
Optimizasyon, Yapay Zeka, Yapay Zeka ve Etmen-Temelli Modelleme, Model Dizayninda Amag,
Model Dizayninda Algoritma, Model Analizi, Model Analizlerine 6rnekler, Karmagik Sistemler, ve

(Course Description)

30-60 kelime arast

Karmasik Sistemler ve Veri Bilimi konularini igerir.

This course focuses on; Socio-ecology, Complexity to Simplicity, Intelligence, Intelligence and Agents,
Social Simulation, Social Optimization, Artificial Intelligence, Al with Agent-based Modeling, Purpose
of Model Design, Algortihms in Model Design, Model Analysis, Case Studies for Analyzing Models,

Complex Systems, and Complex Systems and Data Science.

Dersin Amaci
(Course Obijectives)

Maddeler halinde 2-5 adet

1. Sosyo-ekolojik karmagikligin ifade edilmesini 6gretmek,
Ekosistem ve sosyal sistemlerdeki iliskilerin degerlendirilmesini saglamak,
3. Insan-gevre iliskilerindeki karmasik iliskiler ag1 hakkinda 6rnekler vermek.

N

1. To teach students about expressing socio-ecological complexity in algorithms,
To provide assessment of social and ecological relationships,
3. Toillustrate the complexity in human-environment interactions through cae studies.

N

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Maddeler halinde 4-9 adet

Bu dersi alan yiiksek lisans 6grencileri agagidaki konularda bilgi, beceri ve yetkinlik kazanirlar
Sosyo-ekolojik sistemlerin degerlendirilmesi,

Sistem ig¢i iliskilerin algoritmalar halinde ifadesi,

Karmagsikligin simiile edilmesi,

Bireyler arasindaki iliskilerin ve kiimiilatif degisimin 6l¢iilmesi,

Cevre-kiiltiir iliskilerinde iligkili sistemlerin degerlendirilmesi.
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M.Sc. students who take this course gain knowledge, skills and proficiency in the following subjects
The assessment of socio-ecological systems,

The expression of internal Dynamics through algorithms,

The simulation of complexity,

The measurement of inter-agent and cumulative changes,

The assessment of coupled systems in human-environment interactions

akrowbdnPE




Ders Kitab: Agent-based and Individual-based Modeling, Steven F. Railsback ve VVolker Grimm, 2015,
(Textbook) Princeton University Press.
Diger Kaynaklar

(Other References)

Maddeler halinde en cok 5 adet

Odevler ve Projeler

(Homework & Projects)

Laboratuar Uygulamalan

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi*
(Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l i¢i Siavlan
(Midterm Exams)

2

%30
(30%)

Kisa Smavlar
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi
(Final Exam)

%40
(40%)

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Sosyo-ekoloji 1,2
2 Karmasiktan Basite 1,2
3 Zeka 1,2
4 Zeka ve Etmen 1,2
5 Sosyal Simiilasyon 2,3
6 Sosyal Optimizasyon 2,3
7 Yapay Zeka 3,4
8 Yapay Zeka ve Etmen-Temelli Modelleme 3,4
9 Model Dizayninda Amag 3,4
10 Model Dizayninda Algoritma 4,5
11 Model Analizi 4,5
12 Model Analizlerine ornekler 4,5
13 Karmasik Sistemler 4,5
14 Karmasik Sistemler ve Veri Bilimi 4,5
COURSE PLAN
Course
Weeks Topics Outcomes

1 Socio-ecology 1,2

2 Complexity to Simplicity 1,2

3 Intelligence 1,2

4 Intelligence and Agents 1,2

5 Social Simulation 2,3

6 Social Optimization 2,3

7 Acrtificial Intelligence 3,4

8 Al with Agent-based Modeling 3,4

9 Purpose of Model Design 3,4
10 Algortihms in Model Design 4,5
11 Model Analysis 4,5
12 Case Studies for Analyzing Models 4,5
13 Complex Systems 4,5
14 Complex Systems and Data Science 4,5




Dersin “Jeoantropoloji Yiiksek Lisans Programyla fliskisi

Programin mezuna kazandiracag bilgi, beceri ve yetkinlikler (programa ait ciktilar)

Katki
Seviyesi

1 2

3

Dogal gevreyi bilimsel yontemlerle ¢alismanin esaslart ile ilgili bilgileri uzmanlik diizeyinde gelistirebilme
ve derinlestirebilme (bilgi).

Tarih ve arkeolojinin yontemlerini bilme; insanlik tarihinde bilimsel diizeyde arastirma yapabilmek iizere
gerekli yontem ve araglari kullanma (beceri).

Insan ve gevre etkilesimlerine iliskin bilgileri, tarihe ve arkeolojiye 6zgii arastirma ydntemleriyle
birlestirerek problem ¢6zme ve analiz edebilme (Bagimsiz Calisabilme, Sorumluluk Alabilme ve Ogrenme
Yetkinligi).

Insan ve cevre etkilesimlerine iliskin uzmanlk gerektiren bilgiyi karmasik sorunlar1 ¢ézmede, yeni
yaklagimlar gelistirerek ve sorumluluk alarak bagimsiz olarak yiirtitebilme ve 6zgiin sonuglara ulagabilme
(lletisim ve Sosyal Yetkinlik).

Insan ve gevre etkilesimleri ile ilgili giincel gelismeleri ve kendi calismalarini, alanindaki ve alan disindaki
gruplara uluslararasi platformlarda bir yabanci dil ile sozlii, gbrsel ve yazili bigimde aktarabilme (fletisim ve
Sosyal Yetkinlik).

Vi,

Insan ve cevre etkilesimleri ile ilgili bilgileri disiplinlerin olusumuna yon veren gelismelerin
degerlendirilmesinde kullanma ve 6zgiin sonuglara ulasabilme ( Alana Ozgii Yetkinlik ).

vii

Insan topluluklarinin gevreleriyle olan iligkilerinin siirdiiriilebilirlik baglaminda degerlendirilmesi igin gerekli
yontem ve araclari kullanma, 6zgiin sonuglara ulasabilme (4lana Ozgii Yetkinlik).

viii

Tarih 6ncesi devirlerden baslayarak farkli kiiltiir ve medeniyetlerde ¢evre ile olan etkilesimin agamalarini
analiz etme, yorumlama (Alana Ozgii Yetkinlik).

Insan ve cevre etkilesimleriyle ilgili calismalar i¢in verinin toplanmasi, analiz edilmesi, degerlendirilmesi ve
¢Ozlim Onerilerinin toplumsal, bilimsel, kiiltiirel ve etik degerler gozetilerek sunulmasi (4lana Ozgii
Yetkinlik).

1: Az, 2. Kismi, 3. Tam

Relationship between the Course and “Geoanthropology M.Sc. Program”

Program Outcomes

Level of

Contribution

1 2

3

The ability to develop the expert knowledge necessary to study the natural environment through scientific
methods (knowledge).

Knowing the methods of archaeology and history; having the capacity to use necessary tools and methods
to conduct scientific research on the history of humanity (skill).

Developing the ability to combine knowledge from human-environment interactions with research
methods related to history and archaeology in order to solve problems and analyze data (competence to
work independently, competence to take responsibility, competence to learning).

Having the ability to apply knowledge from the field of human-environment interactions to solve complex

problems and assuming responsibility to bring new approaches to conduct original research X

(communication and social competency).

Having the ability to follow daily events in human-environment interactions, being able to communicate
his/her research to researchers from any field at the international level both orally, visually, and in written
form (communication and social competency).

Vi.

Using human-environment interactions and related information in order to shape other disciplines and to
conduct original research (area specific competency).

vii

The application of necessary methods to assess whether human societies have sustainable relationships
with their environments and the ability to conduct original research (area specific competency).

viii

Having the ability to analyze and assess interactions of different cultures and civilizations with their
environments, starting from the prehistory (area specific competency).

Gathering, analyzing, assessing data, and providing solutions regarding human-environment interactions
by maintaining social, scientific, cultural, and ethical values (area specific competency).

1: Little, 2. Partial, 3. Full

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)

30 Ekim 2018




