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Data on disciplines 

№ Name of discipline Short description of discipline Cycle Component Credits 

1 
Research skills in law and anti-

corruption culture 

The main provisions of the Constitution, the current legislation of the Republic of Kazakhstan; the system of 

government bodies, terms of reference, goals, methods of state regulation of the economy, the role of the public 

sector in the economy; financial law and finance; the mechanism of interaction between substantive and 

procedural law; the essence of corruption, the reasons for its origin; measure of moral and legal responsibility 

for corruption offenses; current anti-corruption legislation 

GED EC 5 

2 
Economic and Business Research 

Methods 

General principles, techniques and methods for collecting, processing and analyzing data, studying patterns and 

trends in the development of mass economic phenomena and processes. Essence, forms, structure of capital. 

Production. production costs. Income production in a market economy. Business concept. Types of 

entrepreneurial activity. The theory of property, social forms of management. Goods, money. Socio-economic 

system. The emergence of the market. Financial system. The role of the state in business development. 

Macroeconomics. Resource saving. The cycle of economic development. inflation and unemployment. 

Kazakhstan in the system of world economic relations. 

GED EC 5 

3 
Fundamentals of research in ecology and 

safe life 

The main patterns of functioning of living organisms, ecosystems of various levels of organization, the 

biosphere as a whole, their stability; the interaction of the components of the biosphere and the environmental 

consequences of human economic activity, especially in the context of the intensification of nature 

management; modern ideas about the concepts, strategies and practical tasks of sustainable development in 

various countries and the Republic of Kazakhstan; problems of ecology, environmental protection, sustainable 

development. Life safety, its main provisions. Dangers, emergencies. Risk analysis, risk management. Human 

security systems. Destabilizing factors of the present. Social dangers, protection from them: dangers in the 

spiritual sphere, politics, protection from them: dangers in the economic sphere, dangers in everyday life, 

everyday life. The system of bodies for ensuring life safety, and the legal regulation of their activities 

GED EC 5 

4 Abaistudies 

Formation of a full-fledged, human-loving, humane, tolerant citizen who succumbs to the humanistic teachings 

of Abai. Education of deep love for Abai's thoughts about eternal values: reading, education, science, art, 

education, morality reflected in his poems and prose; reflection of the main sources that influenced the 

worldview of the poet-thinker; 

BD UC 2 

5 
Age and physiological features of 

children's development 

Objective: to monitor the development of students, plan and implement age-appropriate learning processes, 

taking into account the individual needs of students, creatively support universal learning and the well-being of 

students. Students can: • Recognize individual starting points of different students, their learning potential and 

needs for specific support • consider the individual needs of their students for specific support, guidance, 

training and evaluation 

BD UC 3 

6 Inclusive educational environment 

Goal: understanding and the ability to take into account the diversity of students in the learning/teaching 

process, in a reasonable way, psychologically and ethically maintain well-being, taking into account the context 

of their lives. Students can: • Embrace diversity, identify barriers to participation and learning • identify 

development priorities, plan activities for the adaptation of educational programs, the development of 

differentiated lessons • promote collaboration in the school community to create a foundation of inclusive 

values and support student participation and academic achievement 

BD UC 4 
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№ Name of discipline Short description of discipline Cycle Component Credits 

7 
Education Science and Key Learning 

Theories 

The purpose of this course is to improve pedagogical competence in the field of pedagogy and didactics Future 

teachers study the basics of pedagogical science, such as conceptual ideas about a person, leading to various 

theories of learning and pedagogical models. Based on the understanding of theoretical concepts, future 

teachers can make appropriate pedagogical choices for various educational situations. 

BD UC 4 

8 Assessment and development 

Objective: understanding the value of assessment in the learning process and the ability to provide constructive 

assessment in an ethical manner at various stages of the learning process and critically evaluate and analyze 

their understanding and practice regarding assessment Students can: • be well versed in a variety of assessment 

and feedback methods (for example, formative and final assessment) • apply pedagogical principles to 

determine and recognize the levels of educational competence of students 

BD UC 4 

9 Pedagogical research 

Purpose: mastering the skills of searching, critical selection of knowledge from various sources, using research 

results in the development of one's pedagogical thinking and practice Students can: • be aware of the nature of 

pedagogy and its basic terminology. • recognize the central areas of research in pedagogy and understand the 

difference between everyday thinking and scientific knowledge. • distinguish between cultural ideas about 

human nature and their significance for the work of a teacher. • adopt changes in the field of education, taking 

into account the prospects for their development. 

BD UC 5 

10 
Psychology, interaction and 

communication in education 

Purpose: to master modern psychological theories and models, the functioning of personality and its individual 

properties. Content: Future teachers contribute to the favorable development of students by promoting dialogue, 

interaction and communication in the educational process. They are able to communicate, interact and 

cooperate with the families of students, as well as in various other types of partnerships and create new 

relationships suitable for the development of their own pedagogical activities. 

BD UC 5 

11 Algebra and numbers theory 

During the course, pre-service teachers build their understanding of the fundamental concepts and methods of 

higher algebra and number theory. They also develop their abstract and analytical thinking, as well as a general 

mathematical culture. Pre-service teachers develop their skills in using abstract mathematical apparatus 

necessary for analyzing and modeling processes and phenomena. They also learn to master methods of 

processing and analyzing results using algebra and number theory. 

BD EC 5 

12 
Plane and spatial geometric 

constructions 

During the course, pre-service teachers study the theory of constructions on the plane and in space and learn to 

master the methods of solving geometric problems in construction. They also learn to master the technique of 

geometric constructions and develop their constructive and logical thinking, as well as their skills as a 

researcher. 

BD EC 5 

13 Differential geometry 

The course develops pre-service teachers’ understanding of the main sections of differential geometry. They go 

through classical fundamental training in the Euclidean space differential geometry and develop their skills in 

using the apparatus of differential geometry during the study of other mathematical disciplines. The methods of 
differential geometry have great potential for application in various mathematical disciplines and contribute to 

the development of pre-service teachers' spatial imagination. 

BD EC 5 

14 
Multivariable differential and integral 

calculus of functions of series 

The course focuses on the building pre-service teachers’ abilities to apply differential and integral calculus of 

many variables and series theory consistently and adequately. They search for ideas of visual and logically 

constructed proof of mathematical statements. They also develop their abilities in differentiating the general 

BD EC 4 
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№ Name of discipline Short description of discipline Cycle Component Credits 

plan of solutions specific to mathematical analysis of certain types of problems, and development of meta-

subject content. Pre-service teachers develop their spatial thinking and abilities to represent three-dimensional 

graphs. 

15 
Single variable differential calculus of 

functions 

The course builds pre-service teachers’ holistic view of the mathematical analysis and comprehension of the 

relationship of the mathematical concepts and their practical significance. Pre-service teachers develop their 

skills in verbal formulation and symbolic recording of the mathematical statements and their negation. Pre-

service teachers investigate a chain of topics and build their abilities to select necessary knowledge to prove 

mathematical statements or to solve problems. They also develop their skills in transforming and visualizing 

information 

BD EC 6 

16 Differential equations 

The course focuses on developing pre-service teachers’ understanding of the basic mathematical apparatus for 

studying the processes and phenomena of the world around by using concrete examples from applied fields of 

knowledge. Pre-service teachers develop their skills in identifying factors that significantly affect a process or 

phenomenon in creating its dynamic model, described by ordinary differential equations. They also build their 

understanding of the relationship between the laws of science applied with the nature of the problem being 

studied and mathematics connected to it. 

BD EC 5 

17 Differential equations 

The course focuses on developing pre-service teachers’ understanding of the basic mathematical apparatus for 

studying the processes and phenomena of the world around by using concrete examples from applied fields of 

knowledge. Pre-service teachers develop their skills in identifying factors that significantly affect a process or 

phenomenon in creating its dynamic model, described by ordinary differential equations. They also build their 

understanding of the relationship between the laws of science applied with the nature of the problem being 

studied and mathematics connected to it. 

BD EC 5 

18 
Single variable integral calculus of 

functions 

The course focuses on pre-service teachers’ understanding of the relationship of the mathematical facts within 

mathematical disciplines, as well as the relationship of mathematical concepts with concepts from other fields 

of sciences. They develop their skills in using mathematics to solve interdisciplinary problems, and in 

analyzing, synthesizing and generalizing mathematical objects and known data, thus acquiring new knowledge. 

They also build their abilities to formulate mathematical statements based on the certain external features of 

concepts, and strictly justify them. Pre-service teachers develop their abilities to apply systems of dynamic 

algebra and systems of computer mathematics to solve problems of integral calculus of functions of one 

variable. 

BD EC 3 

19 Research, Development, and Innovation 

To stay up-to-date and be able to continuously develop themselves and their work, pre-service teachers acquire 

new research-based knowledge and conduct practice-based research in an ethical manner in various networks 

concerning the development of education and teacher profession, innovative approaches to learning, as well as 

learning and guidance of students. Pre-service teachers adopt development-oriented mindset and are able to 

develop, update and apply innovative teaching approaches and technologies in the context of ongoing changes 

in society and the educational environment 

BD EC 4 

20 Complex analysis 

The course aims to provide pre-service teachers with an understanding of the basic concepts of complex 

analysis, numerical and functional series, Fourier integral, Fourier and Laplace integral transforms, as well as 

the relationship between this discipline and other mathematical disciplines. Pre-service teachers are introduced 

BD EC 5 
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№ Name of discipline Short description of discipline Cycle Component Credits 

to the current developments in analysis and their use in solving real-world problems. 

21 Complex analysis 

The course aims to provide pre-service teachers with an understanding of the basic concepts of complex 

analysis, numerical and functional series, Fourier integral, Fourier and Laplace integral transforms, as well as 

the relationship between this discipline and other mathematical disciplines. Pre-service teachers are introduced 

to the current developments in analysis and their use in solving real-world problems. 

BD EC 5 

22 Linear algebra and analytic geometry 

During the course, pre-service teachers develop an understanding of the relationship between mathematical 

disciplines. They also develop their mathematical thinking through a study of the fundamental concepts and 

methods of linear algebra and analytical geometry for a particular professional problem, imparting skills of 

translation of geometric objects into analytical form and their research using analytical methods, and the use of 

mathematical apparatus in professional activity. 

BD EC 6 

23 Logics and discrete mathematics 

During the course, pre-service teachers examine the fundamental material on sections of mathematical logic and 

discrete mathematics, including many mathematical methods and knowledge, which are necessary for a modern 

teacher of mathematics in the development of algorithms for solving problems of different levels of complexity, 

and which can be used in their future professional activities and self-development. 

BD EC 5 

24 Mathematics teaching methods 

During the course, pre-service teachers improve their assimilation of mathematics content, methods, techniques 

of teaching sections of secondary school mathematics. They develop their skills in using constructive learning 

theory with behavioral and cognitive approaches. They also explore methodological development for 

conducting mathematics lessons at school and organizing learning activities of students. 

BD EC 5 

25 Mathematically based teaching method 

During the course, pre-service teachers evaluate the basic ways and algorithms of teaching students to solve 

mathematical problems. They develop their methodological skills and their abilities to competently explain 

algorithms step by step for solving mathematical problems. Pre-service teachers also develop their abilities to 

form students' understanding of the importance of their skills in solving mathematical problems for their further 

life. 

BD EC 5 

26 Mathematically based teaching method 

During the course, pre-service teachers evaluate the basic ways and algorithms of teaching students to solve 

mathematical problems. They develop their methodological skills and their abilities to competently explain 

algorithms step by step for solving mathematical problems. Pre-service teachers also develop their abilities to 

form students' understanding of the importance of their skills in solving mathematical problems for their further 

life. 

BD EC 5 

27 Mathematical statements proof methods 

During the course, pre-service teachers build their skills in deepening students’ knowledge and developing their 

skills of inductive and deductive proof of mathematical statements, as well as to develop their logical thinking 

and research skills. Pre-service teachers improve their skills in developing students' understanding of the 

principles of mathematical reasoning and proof. 

BD EC 4 

28 Teaching Methods and Technologies 

Pre-service teachers have a comprehensive understanding of teaching strategies and methodologies, and can 

apply them in planning, teaching, and assessment in innovative ways matching the specific pedagogical 

situations, conditions of a specific school and the capabilities of students. Pre-service teachers are able to design 

suitable inclusive physical and online learning environments at different stages of the educational process. Pre-

service teachers understand and can apply the regulations of copyright and data protection in their learning 

BD EC 5 
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№ Name of discipline Short description of discipline Cycle Component Credits 

material planning. Pre-service teachers possess necessary knowledge of didactics, learning technologies and 

methods of motivating students being able to provide necessary pedagogical assistance to students 

29 Foundations of geometry 

During the course, pre-service teachers build their understanding of the axiomatic theory of mathematical 

science, and axiomatic theory of geometry construction. They also develop their skills in using methods of 

axiomatic justification of Euclidean geometry. Pre-service teachers form a general geometric and worldview 

culture as a basis for mastering the language of modern mathematics. 

BD EC 5 

30 Mathematical model basis 

During the course, pre-service teachers focus on studying up-to-date mathematical models to assess social and 

economic problems and processes, as well as scientific forecasting of the behavior of various objects through 

which pre-service teachers develop their functional literacy. Pre-service teachers master theoretical and 

practical skills of the mathematical modeling, as well as the skills of independent learning of the mathematical 

modeling literature and the practical use of the information provided to solve applied tasks. 

BD EC 5 

31 Mathematic 

During the course, pre-service teachers develop their abilities to reflect on a mathematical solution to a real-

world problem, as well as to recognize and identify opportunities to use mathematical apparatus (mathematical 

concepts, facts, procedures and tools). They also develop their abilities to reason about the rationality of using 

mathematical apparatus to create a mathematical model reflecting the features of the described situation, and to 

interpret and evaluate the resulting solution. Pre-service teachers develop their abilities to explain and argue a 

mathematical solution in the context of a real-world problem. 

BD EC 5 

32 Basics of scientific research 

During the course, pre-service teachers develop their understanding of the general scientific methodology of 

psychological and pedagogical research, and the preparation for the organization of research in the field of 

education. They master the knowledge of the evolution stages of research in education, as well as the basic 

approaches of research, and the methods of organizing and conducting scientific research. 

BD EC 5 

33 
Teaching Planning and Individualization 

of Learning 

Pre-service teachers are familiar with the curriculum in their area of teaching and the guiding pedagogical 

principles and cross-cutting development themes of a specific level of education, such as entrepreneurship and 

sustainable development. Pre-service teachers possess the necessary skills of individualization of teaching, 

considering the diversity of students and their inclusion to the learning process, as well as the use of teaching 

technologies, based on pedagogical and independent research. 

BD EC 4 

34 Algebra problem solving practicum 

During the course, pre-service teachers develop a holistic understanding of the content of the high school 

algebra course and analyze its sections in the context of its connection with other subjects. They develop their 

abilities and skills in learning to solve algebra problems by using standard and non-standard methods, and 

transformation of algebraic and transcendental expressions. Pre-service teachers develop their abilities to 

develop algebraic problems for different levels of secondary school. 

BD EC 5 

35 Algebra problem solving practicum 

During the course, pre-service teachers develop a holistic understanding of the content of the high school 

algebra course and analyze its sections in the context of its connection with other subjects. They develop their 

abilities and skills in learning to solve algebra problems by using standard and non-standard methods, and 

transformation of algebraic and transcendental expressions. Pre-service teachers develop their abilities to 

develop algebraic problems for different levels of secondary school. 

BD EC 5 

36 Problem solving practicum: Geometry During the course, pre-service teachers form students' ideas about geometric methods and the possibilities of BD EC 5 
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№ Name of discipline Short description of discipline Cycle Component Credits 

their application, as well as the importance of studying geometry for their future professional activities and the 

application of their knowledge in everyday life. Pre-service teachers consolidate and deepen students' 

knowledge and skills in solving geometric problems of the school course. During the course, pre-service 

teachers form students' logical thinking and their ability to use mathematical symbols in proofs and in solving 

various geometric problems. 

37 Problem solving practicum: Geometry 

During the course, pre-service teachers form students' ideas about geometric methods and the possibilities of 

their application, as well as the importance of studying geometry for their future professional activities and the 

application of their knowledge in everyday life. Pre-service teachers consolidate and deepen students' 

knowledge and skills in solving geometric problems of the school course. During the course, pre-service 

teachers form students' logical thinking and their ability to use mathematical symbols in proofs and in solving 

various geometric problems. 

BD EC 5 

38 
Problem solving practicum: 

Trigonometry 

During the course, pre-service teachers develop their mathematics skills to teach students the transformation of 

trigonometric expressions solving trigonometric equations and inequalities of different levels of complexity. 

Pre-service teachers develop their abilities to extract educational information based on a comparative analysis 

of function graphs. They develop their mathematical thinking, logical and algorithmic culture, and 

understanding the essence of trigonometric functions. They also develop their skills in proofing mathematical 

statements in trigonometry, and in evaluation and development of materials for teaching trigonometry at school. 

BD EC 4 

39 Advanced foreign language 

Detailed reports on the subject. News and reports. Articles and reports on contemporary issues, modern fiction. 

Actively participate in a discussion on a familiar problem, explaining and defending your opinion. The 

statement of all the arguments "for" and "against" on the actual problem. Writing essays, reports, letters 

highlighting particularly important events and impressions. 

BD EC 4 

40 
Theory of probability and mathematical 

statistics 

During the course, pre-service teachers develop their understanding of the structure of theoretical and 

probabilistic models of random events, quantities, and processes. They impart skills in solving probabilistic and 

statistical problems, processing statistical information, and obtaining statistically justified conclusions using 

standard methods and models. Pre-service teachers develop their skills in building and analyzing mathematical 

models that reflect the properties, characteristics, and dependencies that exist in real random phenomena and 

processes. 

BD EC 6 

41 Theory of series 

During the course, pre-service teachers build their understanding of the basics of series theory, and develop 

their skills in proving mathematical statements of series theory and in solving practical problems using the 

methodological principles and mathematical apparatus of the course. Pre-service teachers also develop their 

skills in logical and algorithmic thinking to solve optimization problems by using methods of mathematical 

programming and application software packages on the computer. 

BD EC 5 

42 Theory of series 

During the course, pre-service teachers build their understanding of the basics of series theory, and develop 

their skills in proving mathematical statements of series theory and in solving practical problems using the 

methodological principles and mathematical apparatus of the course. Pre-service teachers also develop their 

skills in logical and algorithmic thinking to solve optimization problems by using methods of mathematical 

programming and application software packages on the computer. 

BD EC 5 
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№ Name of discipline Short description of discipline Cycle Component Credits 

43 Econometrics 

During the course, pre-service teachers build their understanding of economic processes by using modeling and 

quantitative analysis, and finding quantitative confirmation or refutation of the formulated hypothesis. They 

also develop their skills in building predictions based on available data, and presenting scenarios, taking into 

account different execution probabilities. Pre-service teachers also develop their skills in using methods of 

econometric research, allowing them to describe, analyze, and forecast real economic processes occurring at 

macro- and micro levels. 

BD EC 5 

44 Elementary mathematics (algebra) 

The course is the basis for the study of both mathematical disciplines in the further education programme and 

related disciplines. The content covers the main sections of the school algebra course, which develop students' 

knowledge and skills in solving algebraic problems in different ways, the ability to judge and select the 

necessary information to solve the problem, the mathematical thinking, and the ability to state their thoughts. 

BD EC 4 

45 Elementary mathematics (geometry) 

The course is propaedeutic for pre-service teachers of mathematics and aims to align theoretical knowledge and 

practical skills in solving geometric problems in the school mathematics course. The course develops skills in 

drawing up algorithms for solving mathematical problems, proving mathematical assertions; it develops logical, 

spatial thinking. 

BD EC 4 

46 Mathematics history 

During the course, pre-service teachers develop their knowledge of mathematics, and the evolution of 

mathematics as a science. They also develop their skills in identifying the advantages of problem-solving 

methods used earlier and currently, as well as in systematizing knowledge obtained in various mathematical 

courses. Pre-service teachers increase their understanding of the general mathematical culture and expand their 

horizons through familiarization with the historical facts of mathematics, as well as the life and work of 

outstanding mathematicians. 

PD EC 5 

47 Olympiad problems methods solving 

During the course, pre-service teachers develop their skills in applying basic concepts, ideas, and methods of 

fundamental mathematical disciplines to solve Olympiad problems, and to determine by the type of a problem 

the probable methods of its solution. Pre-service teachers develop their skills in solving and composing 

Olympiad problems, improving the creative approach to their solution, and to sharpening the flexibility of 

thinking. 

PD EC 5 

48 
Mathematically based non-conventional 

methods 

During the course, pre-service teachers learn to raise students' interest and positive attitudes toward 

mathematics by using methods and techniques to support the learner. Pre-service teachers explore ways to 

develop mathematical content and flexible curricula, and how to implement different problem-solving methods, 

which contribute to students' personal development and individual improvement, but are not found in school 

textbooks. 

PD EC 5 

49 
Phenomena based mathematical 

disciplines teaching 

During the course, pre-service teachers explore the role of interdisciplinary integration in school as a means of 

developing intellectual creative abilities of students. Pre-service teachers analyze the methods and 
methodological techniques in a pedagogical process allowing them to form the integrative way of thinking of 

their students. Pre-service teachers also develop their skills in developing practice-oriented assignments in 

mathematics for secondary school. 

PD EC 5 

50 
Applied packages in mathematics 

learning 

During the course, pre-service teachers investigate the basics of dynamic geometry and computer algebra 

systems as well as explore the possibilities of learning mathematics using them. They also conduct an analysis 
PD EC 4 
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№ Name of discipline Short description of discipline Cycle Component Credits 

of the benefits and possible harms of using computer-based environments in secondary school mathematics 

teaching. 

51 Programming 

During the course, pre-service teachers develop their understanding of the fundamental Python programming 

concepts. They also develop their algorithmic thinking skills as well as coding skills by using commonly used 

data structures, writing custom functions, and reading and writing results to files. 

PD EC 5 

52 
Design of learning resources in 

mathematics 

During the course, pre-service teachers investigate the concepts and types of digital educational resources, 

didactic, and the principles of developing multimedia digital content, as well as the analysis of existing digital 

educational resources in mathematics for secondary schools in the Republic of Kazakhstan. Pre-service teachers 

develop their skills in working with digital tools and developing digital educational resources in mathematics 

for secondary schools. 

PD EC 4 

53 Physics 

During the course, pre-service teachers conduct a practical study of the laws of nature, the properties and 

structure of matter, and the laws of its motion. They explore the basic knowledge of the fundamental physical 

laws through practical experiments, while paying particular attention to the essence of the laws themselves and 

the phenomena they describe. 

PD EC 5 

54 Digital technologies in education 

During the course, pre-service teachers develop their professional competence as a teacher through the 

formation of a holistic view of the role of digital technology in the modern educational environment. They 

develop their abilities to organize pedagogical activities on the basis of the possibilities of digital technology. 

PD EC 5 

55 Lesson Study и Action Research 

During the course, pre-service teachers develop their research interests as future teachers. They master the 

theoretical foundations of pedagogical approaches Lesson Study and Action Research as well as plan the 

processes of teaching mathematics based on their own scientific research. They also provide professional 

support to colleagues in a pedagogical community setting and develop their abilities for self-improvement. 

PD EC 5 
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