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SYLLABUS 
Fall semester 2020-2021 academic years
on the educational program “Mathematics”

	Discipline’s code
	Discipline’s title
	Independent work of students (IWS)
	No. of hours per week
	Number of credits
	Independent work of student with teacher (IWST)

	
	
	
	Lectures (L)
	Practical training (PT)
	Laboratory  (Lab)
	
	

	
	Qualitative and asymptotic theory of differential equations
	3
	1
	1
	-
	2
	6

	Academic course information

	Form of education
	Type of course 
	Types of lectures
	Types of practical training 
	Number of IWS
	Form of final control

	Online / integrated
	Theoretical
	Problem-based, analytical lecture
	problem solving
	3
	Tasks in Moodle distance learning system

	Lecturer   
	Atakhan Nilupar, PhD, senior lecturer
	

	e-mail
	atakhannilupar@gmail.com
	

	Telephone number
	8-701-106-3050
	



	Academic presentation of the course 



	Aim of course 
	Expected Learning Outcomes (LO)
As a result of studying the discipline the undergraduate will be able to:

	Indicators of LO achievement (ID)
 (for each LO at least 2 indicators)

	
	LO1 Get acquainted with the system of diagonal and triangular linear differential equations.
	

	
	LO2 Knows how to transform linear differential systems. Linear transformations. Uses Lyapunov's transformations.
	

	
	LO3  Indicators and eigenvalues. Indicators of linear differential systems.
	

	
	LO4 Evaluation of decision norms. Indicators of a triangular system. Lyapunov's theorem. The state of block-triangular systems.
	

	
	LO5 Estimates of growth of solutions. Smoothness at the starting point. Special indicators
	

	Prerequisites
	Mathematical analysis, Differential equations

	Post requisites
	Singularly perturbed integro-differential equations

	Information resources 
	 Educational literatures:
Оқу әдебиеттері:
1. 1. Пуанкаре А. О кривых, определяемых дифференциальными уравнениями / пер. с француз. – М., 1947. – 392 с.
2.      2.Ляпунов А.М. Общая задача об устойчивости движения. – М.-Л., 1950. – 386 с.
3.     3.Ляпунов А.М. Собрание сочинений  //. – М.-Л.: АН СССР, 1956. – Т.2. – 473 с.
4.     4.Немыцкий В.В., Степанов В.В. Качественная теория дифференциальных уравнений. – М.-Л.: Гостехиздат, 1949. – 551 с. 
5.   5.Былов Б.Ф., Виноград Р.Э., Гробман Д.М., Немыцкий В.В. Теория показателей Ляпунова   М.: «Наука». – 1966. – 576 с.
6.   6.Демидович Б.П. Лекции по математической теории устойчивости.
7.  – М.: «Наука». – 1967. – 472 с.
8. 7. Сулейменов Ж. Дифференциалдық теңдеулер курсы.А.1991г.
9. 8. Сулейменов Ж. Дифференциалдық теңдеулер.А.1996г.
Internet resources:
1. Electronic library of the Faculty of Mechanics and Mathematics, Moscow State University. URL: lib.mexmat.ru.
2. Electronic resources of the publishing  office Springer. URL: http://link.springer.com/search?facet-content-type=%22Book%22&showAll=false.
Electronic resources of the publishing  office Elsevier. URL: http://www.info.sciverse.com/sciencedirect/ books/subjects/mathematics.



	Academic policy of the course in the context of university moral and ethical values
	Rules of academic conduct: to avoid unexcused absences and tardiness. Timely completion and submission of tasks (IWS, intermediate, control, laboratory, design, etc.), projects, exams. In case of violation of the deadlines, the penalty points are deducted.
Academic values: Academic integrity and honesty: independent performance of all tasks; to prevent plagiarism, fraud, use of cribs, copying of knowledge at all stages of control, deception and rudeness of the teacher. Be tolerant, respect other people's opinions. Express your objections politely (Code of honor of students of Al-Farabi Kazakh National University).
       All students can get additional advice on the course by calling the specified phone number and e-mail addresses.

	Evaluation and attestation policy
	Criteria-based evaluation: 
assessment of learning outcomes in relation to descriptors (verification of the formation of competencies in midterm control and exams).
Summative evaluation: assessment of work activity in an audience (at a webinar); assessment of the completed task.
The final grade for the discipline is calculated by the following formula:  . Here MT - midterm; MT - midterm; FC - final control (examination).
Evaluation scale
	Pricing by alphabetical system
	Numerical equivalent
	Scores (%)
	Pricing according to the traditional system

	А
	4,0
	95-100
	Very good

	А-
	3,67
	90-94
	

	В+
	3,33
	85-89
	Good

	В
	3,0
	80-84
	

	В-
	2,67
	75-79
	

	С+
	2,33
	70-74
	

	С
	2,0
	65-69
	Satisfactory

	С-
	1,67
	60-64
	

	D+
	1,33
	55-59
	

	D-
	1,0
	50-54
	

	FX
	0,5
	25-49
	Unsatisfactory





CALENDAR (SCHEDULE) THE IMPLEMENTATION OF THE COURSE CONTENT:
	weeks 
	Topic name
	LO
	ID

	amount of hours 

	Maximum score

	Form of Knowledge Assessment 

	The
Form of the lesson 
/ platform




	Module 1 

	1
	L.1  System of diagonal and triangular linear differential equations
	LО 1
	ID 
	1
	
	
	Video lecture
 in MS Teams/Zoom

	1
	PT 1 System of linear differential equations with constant coefficients
	LО 1
	ID 
	1
	6
	Analysis

	Webinar
in MS Teams/Zoom

	2
	L.2  Transformation of linear differential systems. Linear transformations. Lyapunov's transformations.
	LО 1
	ID 
	1
	
	
	Video lecture
 in  MS Teams/Zoom

	2
	PT 2 Transformation of linear differential systems. Linear transformations.
	LО 1
	ID 
	1
	6
	Analysis

	Webinar
in MS Teams/Zoom

	3
	L.3 Triangularization of linear differential systems. Platron's theorem. The inverse of Perron's theorem.
	LО 1
	ID 
	1
	
	
	Video lecture
 in MS Teams/Zoom

	3
	PT 3 Triangularization of linear differential systems.
	LО 2
	ID 
	1
	6
	Analysis
	Webinar
in MS Teams/Zoom

	3
	IWSP 1 Consultation on the implementation of IWS1
	LО 1
	ID 
	1
	
	
	Webinar
in MS Teams/Zoom

	3
	IWS 1. System of linear differential equations with constant coefficients 
Colloquium (orally)
	LО 2
	ID 
	1
	20


20
	
Logic task
	Webinar
in MS Teams/Zoom

	Module П

	4
	L.4 Indicators and eigenvalues. Indicators of linear differential systems.
	LО 3
	ID 
	1
	
	
	Video lecture
 in MS Teams/Zoom

	4
	PT 4 Indicators and eigenvalues. Indicators of linear differential systems.
	LО 1
	ID 
	1
	6
	
	Webinar
in MS Teams/Zoom

	5
	L.5 Evaluation of decision norms. Indicators of a triangular system. Lyapunov's theorem. The state of block-triangular systems.
	LО 4
	ID 
	1
	
	
	Video lecture
 in MS Teams/Zoom

	5
	PT 5 Indicators of a triangular system. Lyapunov's theorem. The state of block-triangular systems.
	LО 1
	ID 
	1
	6
	
	Webinar
in MS Teams/Zoom

	5
	IWSP 2  Control work
	LО 1
	ID 
	1
	30
	
	Webinar
in MS Teams/Zoom

	5
	MT 1
	
	
	
	100
	
	

	6
	L.6 Indications of Gramians. Types 1 and 2 assessments.
	LО 1
	ID 
	1
	
	
	Video lecture
 in MS Teams/Zoom

	6
	PT 6 Indications of Gramians. Types 1 and 2 assessments.
	LО 2
	ID 
	1
	6
	Analysis

	Webinar
in MS Teams/Zoom

	7
	L.7 Effects. The principle of linear connection.
	LО 1
	ID 
	1
	
	
	Video lecture
 in MS Teams/Zoom

	7
	PT 7  Effects. The principle of linear connection.
	LО 4
	ID 
	1
	6
	Analysis

	Webinar
in MS Teams/Zoom

	7
	IWSP 3: IWS 2   “Almost-driven systems”

Control work
	LO4
	ID
	1
	20


20
	
	Webinar
in MS Teams/Zoom

	8
	L.8  Delivery systems. Almost-driven systems.
	LО 1
	ID 
	1
	
	
	Video lecture
 in MS Teams/Zoom

	8
	PT 8  Delivery systems. Almost-driven systems.
	LО 2
	ID 
	1
	6
	Analysis

	Webinar
in MS Teams/Zoom

	9
	L.9  Integral-split linear differential systems.
	LО 1
	ID 
	1
	
	
	Video lecture
 in MS Teams/Zoom

	9
	PT 9 Integral-split linear differential systems.
	LО 3
	ID 
	1
	6
	Analysis

	Webinar
in MS Teams/Zoom

	9
	IWSP 4  Colloquium (orally)
	LO 4
	ID
	1
	30
	
	Webinar
in MS Teams/Zoom

	10
	L.10 The right systems. Signs of the right systems.
	LО 1
	ID 
	1
	
	
	Video lecture
 in MS Teams/Zoom

	10
	PT 10 The right systems. Signs of the right systems.
	LО 3
	ID 
	1
	6
	Analysis

	Webinar
in MS Teams/Zoom

	10
	МТ (Midterm Exam)
	
	
	
	100
	
	

	11
	L.11 Estimates of growth of solutions. Smoothness at the starting point.
	LО 1
	ID 
	1
	
	
	Video lecture
 in MS Teams/Zoom

	11
	PT 11 Estimates of growth of solutions. Smoothness at the starting point. Special indicators
	LО 2
	ID 
	1
	6
	Analysis

	Webinar
in MS Teams/Zoom

	11
	IWSP 4  Control work
	LO 4
	ID
	1
	20
	
	Webinar
in MS Teams/Zoom

	12
	L.12 Higher functions and higher central numbers.
	LО 1
	ID 
	1
	
	
	Video lecture
 in MS Teams/Zoom

	12
	PT 12 Higher functions and higher central numbers.
	LО 2
	ID 
	1
	6
	Analysis

	Webinar
in Zoom

	13
	L.13 Lower functions and lower center numbers.
	LО 1
	ID 
	1
	
	
	Video lecture
 in MS Teams/Zoom

	13
	PT 13 Lower functions and lower center numbers.
	LО 1
	ID 
	1
	6
	Analysis

	Webinar
in MS Teams/Zoom

	13
	IWSP 5: IWS 3 Smoothness at the starting point. Special indicators
	LO 4
	ID
	1
	20
	
	Webinar
in MS Teams/Zoom

	14
	L.14 Central functions and indicators of linear systems.
	LО 1
	ID 
	1
	
	
	Video lecture
 in MS Teams/Zoom

	14
	PT 14 Сызықты жүйелердің орталық функциялары мен көрсеткіштері.
	LО 2
	ID 
	1
	6
	Analysis

	Webinar
in MS Teams/Zoom

	15
	L.15 Central functions and indicators of linear systems (connected systems).
	LО 4
	ID 
	1
	
	
	Video lecture
 in MS Teams/Zoom

	15
	PT 15 Central functions and indicators of linear systems (connected systems).
	LО 1
	ID
	1
	6
	Analysis

	Webinar
in MS Teams/Zoom

	15
	IWSP 6 Colloquium (orally)

	LО 4
	ID 
	1
	30
	
	Webinar
in MS Teams/Zoom

	
	MT 2
	
	
	
	100
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