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7 семестр 2017-2018 уч. год

Академическая информация о курсе

	Код дисциплины
	Название дисциплины
	Тип
	Кол-во часов в неделю
	Кол-во кредитов
	ECTS

	
	
	
	Лек
	Практ
	Лаб
	
	

	
	Differential games
	
	2
	1
	
	3
	

	Лектор

   
	Серовайский С.Я., д.ф.-м.н., проф.

	Офис-часы
	По расписанию

	e-mail
	serovajskys@mail.ru 

	
	

	Телефоны 
	+7 701 8315197

	Аудитория 


	

	Ассистент

   
	ФИО, уч.степень, уч. звание.


	Офис-часы
	

	e-mail
	E-mail: 


	
	

	Телефоны 
	Телефон: 


	Аудитория 


	


	Академическая презентация курса
	Тип учебного курса: …

Цель курса: Analysis of the difficulties encountered in the practical solution of differential games and optimizations problems 

	Пререквизиты 
	Calculus of variations and optimization methods, functional analysis, differential equations, numerical methods

	Постреквизиты
	Special courses

	Информационные ресурсы 
	Учебная литература:
1. Айзекс Р. Дифференциальные игры. Москва, Мир, 1967.

2. Serovajsky S. Practical Course of the Optimal Control Theory with Examples. – Almaty, Қазақ университеті, 2011.

3. Serovajsky S. Counterexamples in optimal control theory. – Utrecht-Boston, VSP, 2004.

4. Серовайский С.Я. Контрпримеры в теории оптимального управления. – Алматы, Қазақ университеті, 2001.

	Академическая политика 
	Правила академического поведения: 
Академические ценности:



	Политика оценивания и аттестации
	Критериальное оценивание: 
Суммативное оценивание: 



Календарь реализации содержания учебного курса:

	Неделя / дата
	Название темы (лекции, практического занятия, СРС)
	Кол-во часов
	Максимальный балл

	week
	subject
	Hours
	marks

	1
	Lecture 1. Introduction. Pontyagin’s maximum principle. Numerical methods for necessary conditions of optimality.
	2
	0

	
	Practical work 1. Pontyagin’s maximum principle. Example
	1
	3

	
	Homework 1. Example of Pontyagin’s maximum principle.
	
	10

	2
	Lecture 2. Sufficiently of the optimality conditions. Example of the insufficient conditions of optimality.
	2
	1

	
	Practical work 2. Proof of the sufficiently of the optimality conditions.
	1
	3

	
	Homework 2. Proof of the sufficiently of the optimality conditions.
	
	10

	3
	Lecture 3. Sufficiently of the optimality conditions.  Proof of the sufficiently of the optimality conditions.
	2
	2

	
	Practical work 3. Proof of the sufficiently of the optimality conditions.
	1
	3

	
	Homework 3. Proof of the sufficiently of the optimality conditions.
	
	10

	4
	Lecture 4. Singular control. Examples.
	2
	1

	
	Practical work 4. Examples of singular control.
	1
	3

	
	Homework 4. Examples of singular control.
	
	10

	5
	Lecture 5. Singular control. Kelly’s condition.
	2
	2



	
	Practical work 5. Kelly’s condition.
	1
	3

	
	Homework 5. Kelly’s condition.
	
	10

	6
	Lecture 6. Existence and uniqueness of the optimal control. Example of the insolvable problem with sufficiently of the optimality condition. 
	2
	1

	
	Practical work 6. Uniqueness of the optimal control.
	1
	3

	
	Homework 6. Uniqueness of the optimal control.
	
	10

	7
	Lecture 7. Existence and uniqueness of the optimal control. Example of the insolvable problem with sufficiently of the optimality condition.
	2
	2

	
	Practical work 7. Existence of the optimal control.
	1
	3

	
	Homework 7. Existence of the optimal control.
	
	10

	
	
	
	

	
	Border control 1 
	
	100

	8
	Lecture 8. Existence and uniqueness of the optimal control. II. Example of the insolvable problem without sufficiently of the optimality condition.
	2
	1

	
	Practical work 8. Insolvable problem without sufficiently of the optimality condition.
	1
	3

	
	Homework 8. Insolvable problem without sufficiently of the optimality condition.
	
	8

	9
	Lecture 9. Existence and uniqueness of the optimal control. II. Example of the insolvable problem without sufficiently of the optimality condition.
	2
	2

	
	Practical work 9. Insolvable problem without sufficiently of the optimality condition.
	1
	3

	
	Homework 9. Insolvable problem without sufficiently of the optimality condition.
	0
	8

	10
	Lecture 10. Tihonov’s well-posed problem. Example of Tihonov’s ill-posed problem. Proof of Tihonov’s well-posedness. Regularization methods.
	2
	1

	
	Practical work 10. Tihonov’s well-posed problem.
	1
	3

	
	Homework 10. Tihonov’s well-posed problem.
	
	8

	11
	Lecture 11. Hadamard’s well-posed problem. Example of Hadamard’s ill-posed problem. Proof of Hadamard’s well-posedness.
	2
	2

	
	Practical work 11. Hadamard’s well-posed problem.
	1
	3

	
	Homework 11. Hadamard’s well-posed problem.
	
	8

	12
	Lecture 12. Optimization problems with isoperimetric conditions. Necessary conditions of minimum. Example.
	2
	1

	
	Practical work 12. Necessary conditions of minimum for optimization problem with isoperimetric condition.
	1
	3

	
	Homework 12. Necessary conditions of minimum for optimization problem with isoperimetric condition.
	
	8

	13
	Lecture 13. Optimization problems with isoperimetric conditions. Nonuniqueness of the solutions for the boundary problem.
	2
	2

	
	Practical work 13. Necessary conditions of minimum for optimization problem with isoperimetric condition.
	1
	3

	
	Homework 13. Necessary conditions of minimum for optimization problem with isoperimetric condition.
	
	8

	14
	Lecture 14. Bifurcation of extremals. Cheffey-Infante problem.
	2
	1

	
	Practical work 14. Bifurcation of extremals.
	1
	3

	
	Homework 14. Bifurcation of extremals.
	
	8

	15
	Lecture 15. Bifurcation of extremals. Bifurcation of solutions and bifurcation of extremals.
	2
	2

	
	Practical work 15. Bifurcation of solutions.
	1
	3

	
	Homework 15. Bifurcation of solutions.
	
	8
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