SYLLABUS
Fall semester 2025 – 2026  academic year
Educational program “6B06104-Computer Science” , “6B06103-Computer Engineering”

	ID
and name
of course
	Independent work 
of the student
(IWS)

	Number of credits
	General
number 
of credits
	Independent work 
of the student
under the guidance 
of a teacher (IWST) 


	
	
	Lectures (L)
	Practical classes (PC)
	Lab. classes (LC)
	
	

	MA 1202, MA 1203
Mathematical Analysis

	4
 
	1.7
	3.3
	-
	5
	5

	ACADEMIC INFORMATION ABOUT THE COURSE

	Learning Format
	Cycle,
component
	Lecture 
types
	Types 
of practical classes
	Form and platform final control

	Offline
	UC
	Theoretical 
	Problem Solving
	Oral/Written Exam
UNIVER System
Offline


	Lecturer - (s)
	Atakhan Nilupar PhD, senior lecture
	

	e-mail :
	atakhannilupar|@gmail.com
	

	Phone :
	8701-106-3050
	

	Assistant - (s)
	Atakhan Nilupar PhD, senior lecture
	

	e-mail :
	atakhannilupar|@gmail.com
	

	Phone :
	8701-106-3050
	

	ACADEMIC COURSE PRESENTATION


	Purpose
of the course
	Expected Learning Outcomes (LO) * 
After studying the course
the student will be able to:
	Indicators of LO achievement (ID)
Demonstrated ability to use knowledge, skills, abilities
in learning and practice,
which students will be able to demonstrate in LO 

	The purpose of the discipline: Mathematical Analysis is the first course in a two-semester sequence. The primary aim of the sequence is to help students learn, understand, explain, and use calculus. In addition, it is desired that students will improve their mathematical skills, further their understanding of mathematics and its applications to the sciences. This first course concentrates on single variable functions, their limits, continuity, differential and integral calculus.
	[bookmark: _GoBack]Know and explain the essence of the basic concepts abouts Sets, sequrnce and limit of the functions
	1.1 Calculates determinants, determines rank of the matrix, finds the inverse matrix 

	
	
	1.2 Solves a system of linear equations.

	
	
2. solve analysis problems;
be able to solve typical problems of differential calculus
	2.1 determines domains and limits of functions; examines the continuity of a function of one and several variables

	
	
	2.2 calculates derivatives and differentials of functions of one and several variables
explores a function using its derivative; constructs graphs of functions

	
	3. be able to solve typical problems of integral calculus
	3.1 knows the properties and calculates of indefinite and definite integrals Applies methods and techniques in calculating integrals 


	
	
	3.2 uses definite integrals in calculating areas and volumes of figures and bodies; masses and coordinates of the center of gravity of a curve, moments of inertia, work under a given force, statistical moments

	
	
	Demonstrates the formed skills of integration

	
	4. Use Theory of series.
	4.1 Knows the basic concepts and elements of the Theory of series

	
	
	4.2 Expansion of functions into power series

	Prerequisites
	Knowledge of arithmetic, algebra, and geometry at the level of the secondary school curriculum

	Postrequisites
	Engineering and computer graphics; Scientific Research Methods; Basics of Financial Literacy, …

	Learning Resources
	Literature: main, additional. 
1. D.W.Jordan, P.Smith Mathematical techniques An introduction for the engineering, physical, and mathematical science, Oxford  University Press, 2008
2. Thomas’Calculus Early transcendentals Based on the original work by George B. Thomas, Jr. Massachusetts Institute of Technology, 2009
3. HOWARD ANTON Drexel University, IRL BIVENS Davidson College, STEPHEN DAVIS Davidson College with contributions by Thomas Polaski Winthrop University  Calculus Early transcendentals, 2009
4. William F. Trench Professor Emeritus Trinity University San Antonio, TX, USA Introduction to real analysis / William F. Trench ISBN 0-13-045786-8 , Pearson Education, 2009.
5. Н.М.Махмеджанов Сборник заданий по высшей математике – Алматы: Қазақ университеті, 2013(in Russian)
6. N.Makhmedjanov, G.Dildabek A Collection of Mathematical Tasks, Almaty: Qazaq University, 2019 
7. Шипачев В.С. Задачник по высшей математике – М.–1998.
8. Ильин В.А,Позняк Э.Г.Аналитическая геометрия М: «Наука».– 1991. 
9. Lang S. A first course in calculus, Originally published by Addison-Wesley Publishing Company, 1978, 731 p
 Internet resources 
1. http://elibrary.kaznu.kz/ru 
2. MOOC / video lectures, etc.
3. http://open.kaznu.kz/courses/course-v1:KazNU+Math101+2019-2020_C1/about
3. URL: lib.mexmat.ru.
4. URL: http://link.springer.com/search?facet-content-type=%22Book%22&showAll=false.
5. URL: http://www.info.sciverse.com/sciencedirect/ books/subjects/mathematics.




	Academic
course policy
	The academic policy of the course is determined by the Academic Policy and the Policy of Academic Integrity of Al-Farabi Kazakh National University . 
Documents are available on the main page of IS Univer .
Integration of science and education. The research work of students, undergraduates and doctoral students is a deepening of the educational process. It is organized directly at the departments, laboratories, scientific and design departments of the university, in student scientific and technical associations. Independent work of students at all levels of education is aimed at developing research skills and competencies based on obtaining new knowledge using modern research and information technologies. A research university teacher integrates the results of scientific activities into the topics of lectures and seminars (practical) classes, laboratory classes and into the tasks of the IWST, IWS, which are reflected in the syllabus and are responsible for the relevance of the topics of training sessions and assignments.
Attendance. The deadline for each task is indicated in the calendar (schedule) for the implementation of the content of the course. Failure to meet deadlines results in loss of points.
Аcademic honesty. Practical/laboratory classes, IWS develop the student's independence, critical thinking, and creativity. Plagiarism, forgery, the use of cheat sheets, cheating at all stages of completing tasks are unacceptable.
Compliance with academic honesty during the period of theoretical training and at exams, in addition to the main policies, is regulated by the "Rules for the final control" , "Instructions for the final control of the autumn / spring semester of the current academic year" , "Regulations on checking students' text documents for borrowings".
Documents are available on the main page of IS Univer .
Basic principles of inclusive education. The educational environment of the university is conceived as a safe place where there is always support and equal attitude from the teacher to all students and students to each other, regardless of gender, race / ethnicity, religious beliefs, socio-economic status, physical health of the student, etc. All people need the support and friendship of peers and fellow students. For all students, progress is more about what they can do than what they can't. Diversity enhances all aspects of life.
All students, especially those with disabilities, can receive counseling assistance by phone / e- mail 87017897233 or via video link in MS Teams
Integration MOOC (massive open online course). In the case of integrating MOOC into the course, all students need to register for MOOC. The deadlines for passing MOOC modules must be strictly observed in accordance with the course study schedule. 
ATTENTION! The deadline for each task is indicated in the calendar (schedule) for the implementation of the content of the course, as well as in the MOOC. Failure to meet deadlines results in loss of points.

	INFORMATION ABOUT TEACHING, LEARNING AND ASSESSMENT

	Score-rating letter system of assessment of accounting for educational achievements
	Assessment Methods

	Grade
	Digital
equivalent
points
	points,
% content
	Assessment according to the traditional system
	Criteria-based assessment is the process of correlating actual learning outcomes with expected learning outcomes based on clearly defined criteria. Based on formative and summative assessment.
Formative assessment is a type of assessment that is carried out in the course of daily learning activities. It is the current measure of progress. Provides an operational relationship between the student and the teacher. It allows you to determine the capabilities of the student, identify difficulties, help achieve the best results, timely correct the educational process for the teacher. The performance of tasks, the activity of work in the classroom during lectures, seminars, practical exercises (discussions, quizzes, debates, round tables, laboratory work, etc.) are evaluated. Acquired knowledge and competencies are assessed.
Summative assessment - type of assessment, which is carried out upon completion of the study of the section in accordance with the program of the course. Conducted 3-4 times per semester when performing IWS. This is the assessment of mastering the expected learning outcomes in relation to the descriptors. Allows you to determine and fix the level of mastering the course for a certain period. Learning outcomes are evaluated.

	A
	4.0 _
	95-100
	Great
	

	A-
	3.67
	90-94
	
	

	B+
	3.33
	85-89
	Fine
	

	B
	3.0
	80-84
	
	Formative and summative assessment

	Points % content


	B-
	2.67
	75-79
	
	Activity at lectures
	5

	C+
	2.33
	70-74
	
	Work in practical classes
	20

	C
	2.0
	65-69
	Satisfactorily
	Independent work
	25

	C-
	1.67
	60-64
	
	Design and creative activity
	10

	D+
	1.33
	55-59
	
	Final control (exam)
	40

	D
	1.0
	50-54
	
	TOTAL
	100

	FX
	0,5
	25-49
	Unsatisfactory
	
	

	F
	0
	0-24
	
	
	

	
Calendar (schedule) for the implementation of the content of the course. Methods of teaching and learning.



	A week
	Topic name
	Number of hours
	Max.
ball

	MODULE 1 Sets, sequrnce and limit of the functions

	1
	L 1. The subject of Mathematical Analysis. Sets and operations over them. Functions.
	1
	

	
	Seminar 1. The subject of Mathematical Analysis. Sets and operations over them. Functions.
	2
	

	2
	L 2.   Numerical sequences. Bounded and unbounded sequences. Limit of a sequence. Basic properties of convergent sequences.
	1
	

	
	Seminar 2. Numerical sequences. Bounded and unbounded sequences. Limit of a sequence. Basic properties of convergent sequences.
	2
	

	3
	L 3. Monotone sequences. The number e. Subsequences. Bolzano-Weierstrass lemma.
	1
	2

	
	Seminar 3. Monotone sequences. The number e. Subsequences. Bolzano-Weierstrass lemma.
	2
	3

	4
	L 4. Limit of a function. Properties of the limit of a function. Remarkable limits. Comparison of infinitely small quantities.
	1
	2

	
	Seminar 4. Limit of a function. Properties of the limit of a function. Remarkable limits. Comparison of infinitely small quantities.
	2
	3

	5

	L 5. Continuous functions. Continuity of elementary functions. Basic properties of continuous functions.
	1
	2

	
	Seminar 5. Continuous functions. Continuity of elementary functions. Basic properties of continuous functions.
	2
	3

	Module 2  Theorems about differentiable functions

	6
	L 6. Derivative of a function. Physical and geometrical meaning of the derivative. Tangent line. Table of derivatives and differentiation rules.
	1
	2

	
	Seminar 6. Derivative of a function. Physical and geometrical meaning of the derivative. Tangent line. Table of derivatives and differentiation rules.
	2
	31

	7

	L 7. Differentiation of a composite function. Differentiation of an inverse function. Differential of a function.
	1
	2

	
	Seminar 7. Differentiation of a composite function. Differentiation of an inverse function. Differential of a function.
	2
	3

	8
	L 8. Theorems about differentiable functions (Rolle, Lagrange, Cauchy). L’Hospital rule.
	1
	2

	
	Seminar 8. Theorems about differentiable functions (Rolle, Lagrange, Cauchy). L’Hospital rule.
	2
	31

	
	IWS control work 1
	
	14

	Midterm control 1
	100

	9
	L 9. Higher-order derivatives and differentials. Intervals of monotonicity. Extremal points. Concave and convex functions. Points of inflection.
	1
	2

	
	Seminar 9. Higher-order derivatives and differentials. Intervals of monotonicity. Extremal points. Concave and convex functions. Points of inflection.
	2
	3

	10
	L 10. Asymptotes. General scheme of analysis of a function and construction of its graph
	1
	2

	
	Seminar 10. Asymptotes. General scheme of analysis of a function and construction of its graph
	2
	3

	MODULE 4. Integrals and their applications

	11
	L 11. Taylor’s formula. The Maclaurin formula for some functions.
	1
	2

	
	Seminar 11. Taylor’s formula. The Maclaurin formula for some functions.
	2
	3

	
	L12. Antiderivative. Indefinite integral and its properties. Table of basic integrals.
	1
	2

	12
	Seminar 12. Antiderivative. Indefinite integral and its properties. Table of basic integrals.
	2
	33

	
	L 13. Integration by substitution. Integration by parts.
	1
	2

	
	Seminar 13. Integration by substitution. Integration by parts.
	2
	3

	13
	L 14. Integration by substitution. Integration by parts.
	1
	2

	
	Seminar 14. Integration by substitution. Integration by parts.
	2
	3

	
	L 15. Integration of irrational and trigonometric functions.
	1
	2

	14
	Seminar 15. Integration of irrational and trigonometric functions.
	2
	32

	
	IWS control work 2
	
	6

	15
	L 11. Taylor’s formula. The Maclaurin formula for some functions.
	1
	2

	
	Seminar 11. Taylor’s formula. The Maclaurin formula for some functions.
	2
	3

	
	L12. Antiderivative. Indefinite integral and its properties. Table of basic integrals.
	1
	2

	Midterm control 2
	100

	Final control (exam)
	100

	TOTAL for course
	100


 
Dean __________________________________________		J.M. Bektemesov

Chair of the Academic Committee 
on the Quality of Teaching and Learning____________		B.I. Akhmetova
                                                                      
Head of Department _____________________________		S.E. Kasenov

Lecturer _______________________________________		N. Atakhan




















RUBRICATOR OF THE SUMMATIVE ASSESSMENT 

CRITERIA EVALUATION OF LEARNING OUTCOMES  
   
TEMPLATE
 
Task name (points, % content from 100% MC, copy from the calendar (graphics) implementation of the content of the training course, methods of teaching and learning

 
	Criterion  
	"Excellent"  
Max. weight in % 
	"Good"  
Max. weight in % 
	"Satisfactory"  
Max. weight in % 
	"Unsatisfactory"  
Max. weight in % 

	   
	   
	   
	   
	   


   
   
Formula for calculating the final grade (obtaining the average value): 
Final grade = (%1+%2+%3+%4+%5+…by the number of criteria / K, 
where % is the level of task completion by criterion, 
K is the total number of criteria in the rubricator.




















   
	Criterion 
	"Excellent"
20-25%
	"Good"
15-20%
	"Satisfactory"
10-15%
	"Unsatisfactory"
 0-10%

	Understanding Theories 
and concepts of professional identity and professionalism of a teacher  
	Deep understanding of theories, concepts of professional identity and teacher professionalism. Relevant and relevant links (citations) to key sources are provided. 

	Understanding theories, concepts of professional identity and teacher professionalism. Links (citations) to key sources are provided. 
	Limited understanding of theories, concepts of professional identity and teacher professionalism. Limited references (citations) to key sources are provided. 
	Superficial understanding / lack of understanding of theories, concepts of professional identity and professionalism of the teacher. 
Relevant references (citations) to key sources are not provided. 

	Awareness of key issues of professional identity and professionalism of teachers in Kazakhstan  
	Links well the key concepts of professional identity and teacher professionalism with the context of Kazakhstan. Excellent substantiation of arguments with evidence from empirical research (for example, based on interviews or statistical analysis).
 
	Links the concepts of professional identity and teacher professionalism with the context of Kazakhstan. Supports arguments with evidence from empirical research. 
	Limited connection of the concepts of professional identity and professionalism of teachers with the context of Kazakhstan. Limited use of evidence from empirical research. 
	There is little or no connection between the concepts of a teacher's professional identity and the context of Kazakhstan. Little or no use of empirical research. 

	Policy proposal or practical recommendations/suggestions  
	Offers sound policy and/or practical recommendations, proposals for improving the professional identity and professionalism of teachers in Kazakhstan. 

	Offers some policy and/or practical recommendations, proposals for enhancing the professional identity and professionalism of teachers in Kazakhstan 
	Limited policy and practical recommendations. Recommendations are non-essential, not based on rigorous analysis, and are shallow. 
	Little or no policy and practice advice, or advice of very low quality. 

	Letter,  
APA style  
	The writing demonstrates clarity, conciseness and correctness. Strictly follows the APA style. 
	The letter demonstrates clarity, conciseness and correctness. Basically follows the APA style. 

	The letter has some key errors and clarity needs to be improved. There are mistakes in following the APA style. 
	The writing is unclear, it is difficult to follow the content. Lots of mistakes in following the APA style. 













   Example 2. Group presentation "Teaching profession in Kazakhstan" (30% of 100% RK) 
   
	Criterion 
	"Excellent" 
25-30%
	"Good" 
20-20%
	"Satisfactory" 
15-20%
	"Unsatisfactory" 
0 – 15%

	Understanding theories and concepts of the professional identity of the teacher and the teaching profession  
	Deep understanding of theories, concepts of the professional identity of the teacher and the teaching profession. 
	Understanding theories, concepts of the professional identity of the teacher and the teaching profession. 
	Limited understanding of theories, concepts of the professional identity of the teacher and the teaching profession. 
	Superficial understanding / lack of understanding of theories, concepts of the professional identity of the teacher and the teaching profession. 

	Awareness of key issues of the professional identity of the teacher and the teaching profession in Kazakhstan  
	Competent correlation of the key concepts of the professional identity of the teacher and the teaching profession with the context of Kazakhstan. Excellent substantiation of arguments with evidence from empirical research (for example, based on interviews or statistical analysis). 

	There is a connection between the concepts of professional identity of a teacher and the teaching profession with the context of Kazakhstan. The arguments are backed by evidence from empirical research. 
	Limited correlation of the professional identity of the teacher and the concepts of the teaching profession with the context of Kazakhstan. Limited use of evidence from empirical research 
	Insignificant connection / lack of connection between the concepts of the teacher's professional identity and the context of Kazakhstan. Little or no empirical research is used. 

	Pilot Study  
	Excellent use of the results of pilot studies (interviews or surveys) in the presentation 

	Good use of the results of pilot studies (interviews or surveys) in the presentation. 
	Satisfactory use of the results of pilot studies (interviews or surveys) in the presentation. 
	Poor use of the results of pilot studies (interviews or surveys) in the presentation. 

	Suggestion of policy or practical recommendations/suggestions  
	Offers very good policy and/or practical advice or suggestions for improving the professional identity and teaching profession in Kazakhstan. 
	Offers some policy and/or practical recommendations or suggestions for improving the professional identity and teaching profession in Kazakhstan. 
	Limited policy and practical recommendations. Recommendations are non-essential, not based on rigorous analysis, and are shallow. 
	Little or no policy and practice advice, or advice of very low quality. 

	Presentation, 
teamwork  
	Excellent, attractive presentation, excellent quality of visuals, slides, materials, excellent teamwork. 
	Good engagement, good quality visuals, slides or other materials, good teamwork. 
	Satisfactory level of involvement, satisfactory quality of materials, satisfactory level of teamwork. 
	Low engagement, low quality content, poor teamwork. 








