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	Code 
	Course title
	Education Form
	Number of hours in week
	KZ Credits
	Credit Points (ECTS)

	
	
	
	Lec
	Pract
	Lab
	
	

	OFP 5304
	Generalized functions and its applications
	full time
	2
	1
	
	2
	3

	Prerequisites
	Functional analysis. Differential equations. Mathematical physics equations. Mathematical modeling. Numerical methods. 

	Lecturer
	Serovajsky Simon, doctor of mathematic and physic, professor
	Office hours
	By schedule

	e-mail
	serovajskys@mail.ru 
	
	

	Phone 
	+77018315197
	Office: 307 
	

	Course description
	Knowledge and understanding the basic concepts of generalized functions and mathematical physics

	The aim of the course
	Definition of the generalized functions and its applications for mathematical physics problems.



	Learning outcomes
	The purpose of the discipline is
- the standard and sequential definitions of the generalized functions,

- the definition and the approximation of the generalized derivatives,

- the idea of the classical solution of the mathematical physics problem,
- the definition, approximation and physical sense of the generalized solution of the mathematical physics problem,

- the relation between different form of the solutions of the mathematical physics problem,

- the sequential form of the solutions of the mathematical physics problem

	Literature and resources
	1. Schwartz L. Théorie des distributions, Paris, Hermann, 1951.

2. V.S. Vladimirov. Methods of the theory of generalized functions. Taylor & Francis, 2002.

3. Владимиров В.С. Обобщенные функции в математической физике. – М., Наука, 1979.
4. Антосик П., Микусинский Я., Сикорский P. Обобщенные функции. Секвенциальный подход. – М., Мир, 1976. 

5. Серовайский С.Я. Секвенциальные модели математической физики. – Алматы, Print-S, 2004.
6. Канторович Л. В., Акилов Г. П. Функциональный анализ. – М., Наука, 1977.

7. Reed M., Simon B. Functional Analysis, N.Y., Academic Press 1980.

8. Самарский А. А. Теория разностных схем. – М., Наука, 1977.

 

	The course organization 
	Lecture is an arrangement in which a teacher shares information directly with students and provides them with basic knowledge. Teacher introduces and explains new concepts at lecture. Moreover, the teacher assigns material from the textbook for students to read independently and also chooses supplemental materials in addition to the textbook. Lecture-discussions, lectures with case studies, lecture-study, brainstorming, lecture with the use of feedback techniques and lecture-consultation are used during the course.

Practical  problems at weekly tutorials are based on the material covered in the lecture. The handouts for the tutorials are available on the course website. Different problem-solving activities and brainstorming are used here.  Problems for which the teacher does not have a preordained answer are also included here.

Collaboration may be employed to assess student's abilities to work as a team, leadership skills, or presentation abilities.

	Assessment policy
	Types of activities
	Percentage
	Learning outcomes

	
	Classroom hours

Tutorials

Work in Groups / Practical Work 

Self-study (at home / library )
Assessment (Test, Written exams, etc)
TOTAL:
	30%

6%

17%

40%

7%
100%
	1,2,34,5,6

2,3,4

4,5,6
1,2,3,4,5,6,7

	
	Below minimum assessments percentage:

95% - 100%: А

90% - 94%: А-

85% - 89%: В+

80% - 84%: В


75% - 79%: В-

70% - 74%: С+

65% - 69%: С


60% - 64%: С-

55% - 59%: D+

50% - 54%: D-

            0% -49%: F

	Academic policy

	   Students receive the general total grade which is a cumulative indicator of their work during the semester. The final grade will depend on the student’s performance in all areas of the course and will be weighted as follows:
 Theory     There is a colloquium in the middle of the term which includes theoretical questions of the studied material. 
Exercise  Solving of problems on the material covered in the lecture during tutorials. Exams:              A Midterm, End-of-term  and Final exam will be given. Mid-term is held in the form of test. End-of-term  is held in the form of quiz. The final exam is given in writing form.
Student’s Individual Studies        There are two assignments per term. You must present your assignments in written form  before the deadline announced by teacher. The mark is given only after passing of the SIS in a form of quiz. 

Attendance:  Regular and punctual attendance at all scheduled classes is expected. Attendance will be taken regularly.

All kinds of work must be performed and defend within a specified time. Students who do not pass a regular task, or received for its performance less than 50 % of scores, have the opportunity to work the specified task by additional schedule. Students who missed labs for a good reason, work it in extra time in the presence of a technician, after approval of the teacher. For students who fail to meet all kinds of work the exam is not allowed. In addition, the evaluation takes into account the activity and attendance of students during the lesson. 

    Be tolerant and respect other's opinion. The objections are formulated in a correct manner. Plagiarism and other forms of dishonest work are not allowed. Unacceptable prompting and cheating while putting IWS, midterm control and final exam, copying solved problems by others, passing the exam for another student. Student convicted of falsifying any information of the course, any unauthorized access to the Intranet and using cheat sheets, receive a final grade «F». 

	  Recommendations
	  For advice on the implementation of independent works (IWS), their delivery and protection, as well as additional information on the material covered and all other issues that arose upon the current course, contact the teacher during his office hours. 

	Course structure and content



	Week
	Title
	Hours
	Maximum score

	1
	Lecture 1.  Stationary heat transfer equation and modeling of physical processes
	1
	2

	
	Seminar 1. Determination of the heat equation and classical solvability.
	1
	7

	
	IWST 1.  Determination of the heat equation and classical solvability.
	4
	3

	2
	Lecture 2. Heat equation. Approximation and convergence of the numerical method.
	1
	2

	
	Seminar 2. Heat equation. Approximation methods
	1
	7

	
	IWST 2.  Heat equation. Approximation methods
	4
	3

	3
	Lecture 3. Generalized functions. Generalized derivatives.
	1
	2

	
	Seminar 3. Calculation of the generalized derivatives.
	1
	7

	
	IWST 3.  Calculation of the generalized derivatives.

	4
	3

	4
	Lecture 4. Generalized solution of the heat equation. Relations between classical and generalized solution.
	1
	2

	
	Seminar 4. Relations between classical and generalized solution.
	1
	7

	
	IWST 4.  Relations between classical and generalized solution.
	4
	3

	5
	Lecture 5. Physical sense of the generalized solution of the stationary heat equation. Generalized model.
	1
	2

	
	Seminar 5. Generalized solutions of the mathematical physics problems
	1
	7

	
	IWST 5.  Generalized solutions of the mathematical physics problems  
	4
	3

	6
	Lecture 6. Approximation of the generalized model for the stationary heat
	1
	2

	
	Seminar 6. Approximation of the generalized model for the stationary heat
	1
	7

	
	IWST 6.  Approximation of the generalized model for the stationary heat equation.
	4
	3

	7
	Lecture 7. Convergence of the sequences and Cauchy principle.
	1
	2

	
	Seminar 7. Proof of the convergence of sequences with using of Cauchy principle.
	1
	6

	
	IWST 7.  Proof of the convergence of sequences with using of Cauchy principle.
	4
	20

	
	Midterm
	
	100

	8
	Lecture 8.  Picard method and contracting mapping theorem.
	1
	2

	
	Seminar 8. Solvability of algebraic equation and convergence of iterative method by contracting mapping theorem.
	1
	5

	
	IWST 8. Solvability of algebraic equation and convergence of iterative method by contracting mapping theorem.
	4
	3

	9
	Lecture 9. Completeness of the spaces. Examples of incomplete spaces
	1
	2

	
	Seminar 9.  Examples of incomplete spaces
	1
	5

	
	IWST 9. Examples of incomplete spaces
	4
	3

	10
	Lecture 10. Cantor’s definition of the set of real numbers.
	1
	2

	
	Seminar 10. Applications of Cantor’s definition of the set of real numbers.
	1
	5

	
	IWST 10.  Applications of Cantor’s definition of the set of real numbers.
	4
	3

	11
	Lecture 11. Applications of the completion theorem.
	1
	2

	
	Seminar 11. Completion theorem and its application.
	1
	5

	
	IWST 11. Applications of the completion theorem.
	4
	3

	12
	Lecture 12. Sequential generalized functions theory
	1
	2

	
	Seminar 12. Applications of the sequential generalized functions theory
	1
	5

	
	IWST 12.  Applications of the sequential generalized functions theory
	4
	3

	13
	Lecture 13. Sequential extension of extremum problems.
	1
	2

	
	Seminar 13. Sequential extension of extremum problems.
	1
	5

	
	IWST 13. Sequential extension of extremum problems.
	4
	3

	14
	Lecture 14. Sequential models of mathematical physics problems.
	1
	2

	
	Seminar 14. Sequential model of stationary heat transfer phenomenon.
	1
	5

	
	IWST 14.  Sequential model of stationary heat transfer phenomenon.
	4
	3

	15
	Lecture 15. Sequential models of mathematical physics problems.
	
	2

	
	Seminar 15. Sequential model of stationary heat transfer phenomenon.
	1
	8

	
	IWST 15.  Sequential model of stationary heat transfer phenomenon.
	4
	20

	
	End-of-term 
	
	100

	
	Final exam
	
	100

	
	Total
	
	100
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Head of the Department



                                 S.T. Mukhambetzhanov 
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