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Dersin Tiirii
(Course Type)

Dersin Dili
(Course Language)

Ingilizce
(English)

Zorunlu
(Compulsory)

Dersin Icerigi

(Course Description)

Silahlarin Karakteristikleri, Pasif hedefler i¢in isabet ve dldiirme olasilig1, Pasif hedefler i¢in
hasar fonksiyonlari, Deterministik savas modelleri, Hasar orani, Lanchester modeli, Gerilla
Savasi, Olasiliksal Savas Modelleri, Angajman tiirleri, hayatta kalma olasilig1, Katmanl
Savunma, ABM savunmasi, Heterojen Kuvvet, Yonlendirilmis saldir1, Alan saldirisi,
Operasyonlarin giivenilirligi, Giivenilirlik degisimi, Tehlike Fonksiyonu, Arama ve Tespit,
Optimizasyon yontemleri, Operasyonlarin modellenmesi.

Weapon Characteristics, Probability of hits and kills for passive targets, Damage functions for
passive targets, Deterministic combat models, attrition rate, Lanchester model, Guerilla Warfare,
Probabilistic Combat Models, combat engagement types, probability of survival, Layered
Defense, ABM defense, Theater Defense, Heterogeneous Force, Directed fire, Area fire,
Reliability of operations, Reliability variation, Hazard Function, Search and Detection,
Optimization methods, Modeling of operations.

Dersin Amaci

(Course Objectives)

1. Savunma sanayinde galisan arastirmacilara askeri harekat kavramlar: hakkinda derin bir
anlayis kazandirmak.
2. Askeri harekatlarin cesitli yonlerini modelleme yetenegi saglamak.

1. To provide deep understanding about the concepts on military operations for researchers
in defense industry.
2. To provide the ability to model various aspects of military operations.

Dersin Ogrenme
Ciktilar1

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler asagida belirtilen bilgi ve becerileri kazanacaktir:

L. Silahlarin Karakteristiklerini ve bunun askeri operasyon i¢in ne anlam ifade ettigini kavrar
II.  Pasif hedeflerin modellenmesini ve hangi olasilik dagiliminin uygulanmasi gerektigini
kavrar.

III.  Muharebe angajmaninin deterministik ve olasiliksal olarak modellenmesi kavranir

IV. Katmanlh savunma ve Harekat Fiizesi savunmasi kavramini dgrenir.

V.  Heterojen kuvvetler i¢in angajman tipleri hakkinda bilgi sahibi olur

VI.  Operasyonlarin giivenilirliginin nasil hesaplandigini, seri ve paralel islemlerin ne anlama
geldigini ve giivenilirlikteki varyasyonun nasil hesaplanacagini anlar.

VII. Hedef belirleme yontemlerinin birbirinden farklarini ve kullanim alanlarini 6grenir.

VIIIL. Kisith ve kisitsiz optimizasyon problemlerini linear ve nonlinear programming problemleri
ile ¢ozebilir

IX. Operasyonlarin, gorevlerin, ekipmanlarin modellerini ve diger genel modelleri akis semasi ile
ifade edebilir, gerekli denklem takimlarini hazirlayabilir.

At the end of the course, the students will have:

I.  Understands Weapon Characteristics and what it means for military operations

II.  Understands the modeling of passive targets and which probability distribution should be
applied for different scenarios.

II.  Understands the deterministic and probabilistic modeling of combat engagement.

IV. Learns the concept of layered defense and Theater Missile

V.  Gains knowledge of one on one and many on many engagements for heterogeneous forces

VI.  Understands how the reliability of operations is calculated, what serial and parallel
operations mean and how to calculate the variation in reliability.

VII. Learns the differences and aplications of different Target detection methods.

VIII. Can solve constrained and unconstrained optimization problems with linear and nonlinear
programming problems

IX. Can express models of operations, tasks, equipment and other general models with flow
charts and prepare necessary equation sets.
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Odevler ve Projeler

(Homework & Projects)

(Laboratory Work)

Laboratuar Uygulamalar:

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 Smavlan
(Midterm Exams)

1

% 30

Kisa Siavlar

(Quizzes)

Odevler
(Homework)

% 30

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinav1
(Final Exam)

% 40

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI

Hafta Konular Cl?li:lsli;‘l
1 Askeri Operasyonlarda Matematiksel Yontemlere Giris I
2 Silahlarin Karakteristik Parametreleri I
3 Pasif Hedefler 11
4 Deterministik Yaklagima Dayali Homojen Muharebeler III
5 Muharebeler i¢in Olasilik Analizi 1L IV, V
6 Katmanli Savunma v
7 Optimal Niifuz Rotalart A%
8 Katmanlh Fiize Savunmasi v,v
9 Heterojen Kuvvetlerin Taktik Etkilesimleri VI, VII
10 Seri ve/veya Paralel Islemler igin Giivenilirlik ve Giivenilirlik Degiskenligi VI
11 Hedef Arama ve Hedef Tespit Olasiliklar1 VII
12 Optimizasyon Teknikleri ve Uygulamalari VIII
13 Askeri Harekat Modelleri IX
14 Askeri Harekatin Modellenmesi ve Benzetimi IX
COURSE PLAN
Weeks Topics Oﬁ?cl:)rlilees
1 Introduction to Mathematical Methods in Military Operations I
2 Characteristic Parameters of Weapons I
3 Passive Targets 11
4 Homogeneous Combat Engagements Based on the Deterministic Approach 11
5 Probabilistic Analysis for the Combat Engagement I, 1V, vV
6 Layered Defense v
7 Optimal Penetration Routes \'%
8 Theater Missile Defense v,V
9 Tactical Engagements of Heterogeneous Forces VI, VIl
10 Reliability for Series and/or Parallel Operations and Reliability Variation VI
11 Target Search and Probabilities of Target Detection VI
12 Optimization Teqniques and Their Applications VIII
13 Models of Military Operations IX
14 Modeling of Simulation of Military Operations IX




Dersin Savunma Teknolojileri Doktora Programiyla iliskisi

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

Katki
Seviyesi

1

2

Yiiksek lisans yeterliliklerine dayali olarak, Savunma Teknolojileri alanindaki giincel ve ileri
diizeydeki bilgileri 6zgiin diislince ve/veya arastirma ile uzmanlik diizeyinde gelistirebilme,
derinlestirebilme ve alanina yenilik getirecek 6zgiin tanimlara ulasabilme

ii.

Alaninin iligkili oldugu disiplinlerarasi etkilesimi kavrayabilme; yeni ve karmasik fikirleri analiz,
sentez ve degerlendirmede uzmanlik gerektiren bilgileri kullanarak 6zgiin sonuglara ulasabilme

ii.

Alanindaki yeni bilgileri sistematik bir yaklasimla degerlendirebilme ve kullanabilme

iv.

Alanina yenilik getiren, yeni bir yontem, tasarim ve/veya uygulama gelistirebilme ya da bilinen bir
yontem, tasarim ve/veya uygulamay1 farkli bir alana uygulayabilme, 6zgiin bir konuyu
aragtirabilme, kavrayabilme, uyarlayabilme ve uygulayabilme

Alan ile ilgili caligmalarda arastirma yontemlerini kullanabilmede iist diizey beceriler kazanmig
olma

vi.

Alanina yenilik getiren, yeni bir yontem, tasarim ve/veya uygulama gelistiren ya da bilinen bir
yoOntem, tasarim ve/veya uygulamayi farkli bir alana uygulayan 6zgiin bir ¢alismay1 bagimsiz
olarak gerceklestirerek alanindaki ilerlemeye katkida bulunabilme

vii.

Savunma Teknolojileri ile ilgili en az bir adet bilimsel makaleyi ulusal veya uluslararas1 hakemli
dergilerde yaymlamak

viii.

Ozgiin ve disiplinlerarasi sorunlarin ¢dziimlenmesini gerektiren ortamlarda liderlik yapabilme

ix.

Yaratict ve elestirel diisiinme, sorun ¢6zme ve karar verme gibi {ist diizey zihinsel siiregleri
kullanarak alani ile ilgili yeni diisiince ve yontemler gelistirebilme

Sosyal iligkileri ve bu iliskileri yonlendiren normlari elestirel bir bakis agisiyla inceleyebilme,
gelistirebilme ve gerektiginde degistirmeye yonelik eylemleri yonetebilme

xi.

Uluslararasi platformlarda, uzman kisiler ile alanindaki konularin tartisilmasinda 6zgiin goriislerini
savunabilme ve alanindaki yetkinligini gosteren etkili bir iletisim kurabilme

Xii.

Bir yabanci dili en az Avrupa Dil Portfoyii C1 Genel Diizeyi’nde kullanarak ileri diizeyde yazili,
sozlii ve gorsel iletisim kurabilme ve tartigabilme

xiii.

Alanindaki bilimsel, teknolojik, sosyal ve kiiltiirel ilerlemeleri tanitarak, yasadigi toplumun bilgi
toplumu olma ve bunu siirdiirebilme siirecine katkida bulunabilme

xiv.

Alan ile ilgili karsilasilan sorunlarin ¢éziimiinde stratejik karar verme siireglerini kullanarak
islevsel etkilesim kurabilme

XV.

Alan ile ilgili konularda karsilasilan toplumsal, bilimsel, kiiltiirel ve etik sorunlarin ¢dziimiine
katkida bulunabilme ve bu degerlerin gelisimini destekleyebilme

: Az, 2. Kismi, 3. Tam




Relationship between the Course and Defence Technologies Ph.D. Curriculum

Program Outcomes

Level of
Contribution

1

2

3

Developing and intensifying the current and high-level knowledge in the Defense
Technologies engineering area with the use of original thinking and/or research processes and
in a specialistic level, based upon the competency in MSc level

X

ii.

Grasping the inter-disciplinary interaction related to Defense Technologies engineering area;
reaching original results by using the specialistic knowledge in analyzing, synthesizing and
evaluating new and complex ideas

ii.

The ability to evaluate and use new information in Defense Technologies engineering with a
systematical approach

iv.

Developing a new idea, method, design and/or application which brings about innovation in
Aecronautics and Astronautics engineering area; or, applying a conventional idea, method,
design and/or application to a different environment; researching, grasping, designing and
applying an original subject

Acquiring the most developed skills about using the research methods in studies in the Defense
Technologies engineering area

vi.

Contributing to the progress in Defense Technologies engineering area by independently
carrying out a study which uses a new idea, method, design and/or application which brings
about innovation in the area; or, applying a conventional idea, method, design and/or
application to a different environment

vii.

Publishing at least one scientific article in the area of Defense Technologies engineering in a
national and international peer reviewed journal

viii.

Fulfilling the leader role in the environments where solutions are sought for the original and
inter-disciplinary problems

ix.

Developing area-related new ideas and methods by making use of high level intellectual
processes such as creative and critical thinking, problem solving and decision making

Ability to see and develop social relationships and the norms directing these relationships with
a critical look and the ability to direct the actions to change these when necessary

xi.

The ability to establish effective communication with experts in the international environments
to discuss the area-related subjects and to defend original opinions, showing one’s competency
in the area

xii.

Proficiency in a foreign language —at least European Language Portfolio C1 Level- and
establishing written, oral and visual communication and developing argumentation skills with
that language

xiii.

Contributing to the society’s state and progress towards being an information society by
announcing and promoting the technological, scientific and social developments in Defense
Technologies engineering area

Xiv.

Ability to establish effective communication in the solving of the problems faced in Defense
Technologies engineering area, by using the strategic decision making processes

XV.

Contributing to the solution of Defense Technologies engineering area-related social,
scientific, cultural and ethical problems and promoting the development of these values

—_—

: Little, 2. Partial, 3. Full

o
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