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Data on disciplines
Ne Name of discipline Short description of discipline Cycle Component Credits

Purpose: gain environmental knowledge and the basics of safe living, protection and first aid to victims of natural and
man-made emergencies Contents: basic laws of functioning of living organisms, ecosystems of various levels of
. organization, the biosphere as a whole, their stability; interaction of components of the biosphere and environmental
Fundamentals of research in . - A o . e X .
1 - consequences of human economic activity, especially in conditions of intensification of environmental management; GED EC 5
ecology and safe life . - - . . . .
modern ideas about concepts, strategies and practical tasks of sustainable development in various countries and the
Republic of Kazakhstan; environmental problems. Life safety, its main provisions. Dangers, emergencies. Competencies:
analyze the situation and make the right decision to rescue and help people trapped in a disaster zone.

Purpose: to teach students the skills of generating entrepreneurial ideas. Contents: general techniques and methods of data
collection, processing, analysis, study of patterns and trends in the development of mass economic phenomena and
Methods of economics and processes. The essence, forms, and structure of capital. The income of production in a market economy. The concept of
entrepreneurship research business. Types of entrepreneurial activity. Goods, money. The emergence of the market. The financial system. The role
of the state in business development. Resource conservation. Inflation and unemployment. Competencies: apply
knowledge and understanding of the basic concepts and tools related to entrepreneurship and market needs.

GED EC 5

Purpose: education of Kazakhstani patriotism, formation of students' worldview, improvement of public and individual
legal awareness and legal culture, anti-corruption culture acting as necessary conditions for improving legal statehood in
Research skills in the field of law the Republic of Kazakhstan. Contents: the main provisions of the Constitution, the current legislation of the Republic of
and anti-corruption culture Kazakhstan; the system of public administration; financial law and finance; the mechanism of interaction of substantive
and procedural law; the essence of corruption, the reasons for its origin; the current legislation in the field of combating
corruption. Competencies: analyze and correctly apply regulatory legal acts and international norms.

GED EC 5

Purpose: Formation of a full-fledged, loving humanity, humane, tolerant citizen imbued with the humanistic teachings of
Abai. Content: To foster a deep love for Abai's thoughts about eternal values: reading, education, science, art, upbringing,
morality, expressed in his poems and insights; to show the main sources that influenced the worldview of the poet-thinker.
Competencies: mastering the concept of honor and conscience coming from Eastern culture, Islamic philosophy.

4 Abaistudies ucC 2

Purpose: Knowledge of age and physiological features of children's development. Students, observing the development of
students, plan and implement age-appropriate learning processes, take into account the individual needs of students,
Age and physiological features of creatively support universal learning and the well-being of students in various situations. Students can: * Recognize
children's development 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 ¢ introduce various
methodological solutions to provide specific support.

Obijective: 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
6 Assessment and development understanding and practice regarding assessment Students can: be well versed in a variety of assessment and feedback BD ucC 4
methods (for example, formative and final assessment); apply pedagogical principles to determine and recognize the
levels of educational competence of students.

7 Digital technology in education  The discipline "Digital Technologies in Education" is a key component of modern educational programs aimed at BD uc 5



Ne Name of discipline

Education Science and Key
Learning Theories

9 Electricity and magnetism

10 English C1

11 English In 2

12 English language B1

13 English language C2

inclusive educational
environment

15 Mechanics

6B01505-Physics in English

Short description of discipline Cycle Component Credits

studying and understanding the role, opportunities and application of digital technologies in education. In today's
information society, where technology plays an increasingly important role, this discipline is designed to prepare future
educators and educators to integrate digital tools and resources into the learning process. During the course, future
teachers evaluate the use of information technology in the educational process and form their digital competencies as a
teacher. Students can: be able to form resource and information bases for solving professional problems; analyze the
results of their research and apply them in solving specific educational and research problems; apply digital resources in
the organization and implementation of the educational process

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 ucC 4

The objectives of the discipline are to provide students with basic ideas about the electromagnetic interaction; formulate,
record and solve problems in the sections of electromagnetic phenomena. The course will set out the basic laws of BD ucC 5
electricity and magnetism, the development of skills in the formulation of the electromagnetic part

The C1 level allows you to communicate completely autonomously in a country where the native language of residents is
English. The student understands a wide range of complex three-dimensional texts, recognizing the hidden meaning;
expresses ideas spontaneously, fluently, without experiencing difficulties with the selection of words and expressions;
flexibly, effectively uses the language in social, scientific, professional activities;

BD ucC 5

According to the official instructions of the CEFR, a student who speaks English at B2 level: understands the main ideas
of concrete, abstract messages, including discussion of technical details in his professional field; can compose clear, BD ucC 5
detailed text on topics that are unfamiliar to him; can describe impressions, events, dreams, hopes, aspirations.

English level B1 is the third level of language proficiency in the Common European System CEFR, a system for
determining various language levels compiled by the Council of Europe. In everyday speech, this level can be called
average. This term is the official description of the level in the CEFR. At this level, students go beyond basic English, but
are not yet ready to communicate exclusively in English for work or study.

BD ucC 5

The objectives of the development of the discipline are: improving the initial level of foreign language proficiency

achieved at the previous stage of education;- mastering the necessary and sufficient level of foreign language proficiency

for solving social and communicative tasks in various fields of professional (law), scientific, cultural and domestic spheres BD ucC 5
of activity, when communicating with foreign partners, and for further training in graduate and postgraduate studies and

research in a given area.

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 BD uc 4
the adaptation of educational programs, the development of differentiated lessons
During the course, future teachers develop their competencies related to the use of modern theoretical concepts in D uC 5

mechanics. They also develop their skills based on the acquired theoretical knowledge, which allows them to creatively
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Name of discipline

Pedagogical researches

Physics of the atom, atomic
nucleus and solid body

Planning of teaching and
individualization of teaching
physics

Psychology, interaction and
communication in education

Research, development and
innovation of physics.

Analytical geometry and linear
algebra

Computer graphics
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Short description of discipline

create and apply physical models to solve problems of studying the properties of mechanical objects. Future teachers
develop their skills of independent work, including the study of algorithms, tools and tools necessary to solve problems of
mechanics.

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 = BD
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.

Representation of the physical theory of the atom as a generalization of observation, practical experience and experiment,
presented at the appropriate mathematical level, as a connection between physical phenomena and quantities. Formation
of students' ideas in the field of nuclear physics, necessary for the production, research and project activities of a
specialist. Basic laws and phenomena of the microcosm; basic methods of nuclear physics research;

Purpose: formation of skills of individualization of teaching, taking into account the diversity of students and the use of
teaching technologies, based on pedagogical and independent research. Students can: * understand the requirements of
competence, entrepreneurship and sustainable development in their pedagogical and subject area when planning and
conducting training; * plan and predict other conditions that affect learning; ¢ apply the principles of individual learning
and guidance in practice, take into account the needs of their students, support the development of their personality and
self-esteem.

BD

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

Obijective: formation of research- and development-oriented thinking, the ability to develop, update and apply innovative
approaches and learning technologies in the context of ongoing changes in society and the educational environment.
Students can: ¢ Develop their own teaching skills through research-based approaches ¢ apply critical thinking when
collecting and using data for software development ¢ participate in scientific research and/or develop cooperation between
universities and stakeholders « document your own research activities and present the results using various forms of
communication.

BD

The purpose of the discipline is to form ideas about the theory of determinants, matrix analysis, and methods for solving
systems of linear equations. Elements of set theory. Linear equation system. Determinants. Complex number. Scalar,

vector, and mixed product of vectors and their applications. Method of coordinates on the plane. Second-order curveson  BD
the plane. Equations of a surface and a line in space. Second-order surfaces and their canonical equations. Mastering the
mathematical apparatus of linear algebra for further use in the process of future scientific work.

Purpose: development and use of information technology tools and the application of this knowledge in their future

professional activities. Contents: Basics of computer graphics. Stages of development of computer graphics. Areas of BD

Cycle Component Credits

uc

ucC

uc

uc

ucC

EC

EC
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Ne Name of discipline Short description of discipline Cycle Component Credits

application for computer graphics. Computer graphics hardware. Types of computer graphics. Two-dimensional graphics.
Three-dimensional graphics. Image file formats. Color models. Fill the text. Formed competencies: creates, edits and
draws drawings on a personal computer using application programs

Problems leading to differential equations. Differential equations of the first order. The theorem of existence and
23 Differential equations uniqueness of the solution of the initial problem. General theory of linear ordinary differential equations. General theory =~ BD EC 3
of systems of linear ordinary differential equations. Linear differential equations and systems with constant coefficients.

The purpose of the discipline is to familiarize with the basic elements of electronic equipment, a statement of the basics of
24 Electronics semiconductor devices and the principle of the most important semiconductor devices used as discrete components of BD EC 5
electronic devices and integrated circuits, as well as the principles of construction

The purpose of mastering the discipline "Mathematical analysis™ is to form the knowledge and ability of future specialists
to apply mathematical apparatus and mathematical methods in the analysis of physical phenomena and processes. Limit of
25 Mathematical analysis the numerical sequence. Limit, continuity, uniform continuity of the function. Fundamentals of differential calculus. Basic BD EC 4
integration methods. A definite integral and its physical applications. Improper integral. Functions of many variables.
Multiple integrals. has skills in using mathematical methods to solve physical problems

Purpose: to familiarize students with the beginning of mathematical logic, the main sections of discrete mathematics and
its applications. Sets, operations on them, algebra of sets. Unambiguous binary relations and functions. Statements and
Mathematical Logic and Discrete operations on them. Boolean functions and complete systems of Boolean functions. Predicates and operations on them,

Mathematics including quantifier ones. Basic combinatorial configurations. Basic concepts of graph theory. Operations with Turing BD EC 4
machines: composition, branching, looping. Knows the basic concepts and methods of discrete mathematics: logical
calculus, functional systems with operations, discrete structures.
During the course, future teachers get acquainted with the basics of molecular kinetic theory and thermodynamics. They
27 Molecular physics study the basic models of molecular physics, models and patterns of ideal and real gases, as well as the classical BD EC 4

distribution of molecules. They also study methods of thermodynamics, basic thermodynamic relations and modern
concepts in thermodynamics and molecular physics.

The purpose of teaching the discipline "Programming" is to master students with bachelor qualifications in approaches to
28 Programming compiling algorithms for solving problems of varying degrees of complexity, as well as mastering the skills of creating BD EC 4
programs using the example of MicrosoftVisualStudio application development environment (VisualBasic language, C #).

Workshop on solving physical ~ During the course, future teachers develop their competencies of forming the skill of solving physical problems, common

29 problems 1 approaches to solving any physical problem.

BD EC 4
Purpose: to increase competencies in the field of pedagogy and didactics. Students have a holistic understanding of the

methodological system of education, can model strategies and technologies for solving specific pedagogical problems,

planning, guidance, teaching and evaluation, are able to use knowledge, forms, methods and technologies of teaching in

accordance with the conditions of a particular school and the capabilities of students. Students can: * choose pedagogical ~PD ucC 5
models suitable for their training « apply teaching methods creatively and in a variety of ways, taking into account the

opportunities offered by technology ¢ use a suitable learning environment in your teaching ¢ know and apply the rules and

principles of copyright and data protection

Methods and technologies of
teaching physics.



Ne Name of discipline

31 Optics

32 Algebra and numbers theory

33 Astronomy

34 Classical mechanics

Educational Robotics and

35 Mechatronics

36 Electrodynamics

37 Electronics Fundamentals

Electrostatics and fundamentals

38 of electrodynamics
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Short description of discipline Cycle Component Credits

During the course, future teachers get acquainted with physical phenomena related to the laws of light propagation and its
interaction with matter. They form their understanding of the basic concepts and laws of optics, as well as methods of
optical research. They also master the skills of simple practical calculations. Future teachers also develop their skills in
independent and experimental work related to solving problems in optics.

PD ucC 5

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 PD EC 4
modeling processes and phenomena. They also learn to master methods of processing and analyzing results using algebra

and number theory.

Purpose: astronomy studies the structure and movements of celestial bodies, galaxies, metagalactics, and the unified

world. The main parts of astronomy: astrometry, theoretical, astronomy, celestial mechanics, astrophysics, stellar

astronomy, cosmogony and cosmology. Astrometry, problems of space and time. Spherical, fundamental and practical

astrometry. Theoretical astronomy studies the laws of motion of celestial bodies and determines the inertial system of the PD EC 5
report. Celestial mechanics determines the trajectory and mass of celestial bodies. Astrophysics studies the chemical

structure of celestial bodies. Theoretical astrophysics and practical astrophysics studies theory and practical methods,

respectively. Stellar astronomy, classification of degenerate and non-degenerate stars.

The purpose of the discipline: the study of mechanical motion of bodies, the basic principles of classical mechanics, the
basic laws of classical mechanics and the limits of applicability of classical mechanics. Objectives of the discipline:
formation of students' worldview about the main objects and concepts of mechanics; acquisition of skills for solving the
main problems of mechanics; to know the limits of applicability of the laws of classical mechanics.

PD EC 4

This course is aimed at providing students with some of the basic tools necessary to include science and technology (using

robotics) in teaching methods, developing interest in the use of educational robotics in the learning process. Introduce the

basics of robot programming, which allows you to continue studying this topic on your own, and introduce them to the PD EC 4
world of technology and artificial intelligence. Considerable attention is paid to familiarization with the possibilities and

methodological features of the application of educational robotics and mechatronics in the project activities of students.

The purpose of studying the discipline "Electrodynamics" is to study the basic concepts, laws and models of the theory of
the electromagnetic field, gaining skills in solving problems of electrodynamics. Charge density and current density.
Magnetic field induction. Lorentz force. The principle of superposition of fields. Electromagnetic induction. Maxwell

equation. The equation of the magnetic field. Electromagnetic potentials. Gauge invariance of the potentials. Poisson PD EC >
equation. Laplace equation. Maxwell tensor of tension (stresses). The Umov-Poiting Vector. Multipole decomposition.

Electric dipole moment of the charge system. Vector potential. Energy density.

Electronics as a direction in science. The basic principles of operation of modern electronic devices. Scopes of analog and PD EC 5

digital electronics. Design methods for electronic devices. Diodes and diode circuits. Passive components.

Purpose: to study electromagnetic interactions as one of the fundamental interactions in nature, the main experimental
laws underlying the theory of electromagnetism, the General laws of electromagnetism, and the relationship of PD EC 5
electromagnetic theory with modern technologies. Tasks of the discipline: formation of students ' knowledge and skills



6B01505-Physics in English

Ne Name of discipline Short description of discipline Cycle Component Credits

that allow them to apply the laws of static fields and electromagnetic fields to solve practical problems; evaluate the main
parameters of the interaction of substances with different fields

The purpose of discipline - study of the basic laws of thermodynamics of equilibrium processes and thermodynamic
properties of macroscopic systems, basic experimental regularities underlying the laws of thermodynamics, statistical
Equilibrium and non-equilibrium methods to describe macroscopic classical and quantum systems, connection of the laws of thermodynamics and of
thermodynamics statistical methods descriptions, as well as the formation of students ' knowledge and skills, allowing to simulate the
thermodynamic phenomena and to carry out thermodynamic phenomenon numerical calculations of the relevant physical
quantities.

39

The subject of the history of physics is the history of the emergence and development of physical science as a whole, a
social phenomenon that occupies a certain place in people's lives and plays a certain role in it. The history of physics, like
40 History of physics any history, sets itself as the first task to clarify historical facts (to recreate the entire course of development of physical PD EC 4
science). The second task is the analysis of factual material, which makes it possible to reveal the course of the
development process as necessary, to show why physical science developed in this way, and not otherwise.

The purpose of the course: to provide information about the application of mechatronic and robotic systems; concepts of
41 Mechatronics and remote control their construction and terminology in mechatronics and robotics. choose the necessary types of robotic and mechatronic PD EC 4
systems; determine their methods and control systems.

The purpose of the discipline is to teach students the use of mathematical apparatus to physical phenomena, applies
42 Methods of mathematical physics mathematical quantities — directed segments or vectors; considered mathematical fields - areas in space, each point of PD EC 4
which corresponds to a certain value of a physical quantity. Knows the difference between stationary fields.

Obijective: to study the basic tenets of the theory of partial differential equations; give an overview of the main problems
43 Partial differential equations for partial differential equations; to form skills to create a mathematical model of the physical phenomenon; to teach PD EC 3
students to apply a set of standard methods for solving equations.

The purpose of the discipline: to study the theory and practice of physical experiment in school. Objectives of the
discipline: Systematization of knowledge about the types of experiment, the essence of technology and methods of
experiment (their difference and relationship); Disclosure of the possibilities of physical experiment for the development
of cognitive activity of students; the Formation of students ' skills to create and master the methods and techniques of
experiment; Familiarity with the prospects for the development of technology and methods of school physical experiment,
with the use of new technologies in the educational experiment

44 Physical experiments in school

The discipline is aimed at the formation and constant control of the knowledge, skills and abilities of future teachers in the
45 Physical practice 1 school physics course, which provides kinematics, dynamics, statics; mastering various methods of solving problems PD EC 4
(analytical, graphical, experimental, etc.).

The discipline is aimed at the formation and constant monitoring of the knowledge, skills and abilities of future teachers in
46 Physical practicum 2 the school physics course, which provides for the basics of MKT, electricity and magnetism, optics; mastering various PD EC 4
methods of solving problems (analytical, graphical, experimental, etc.).

47 Physics of micro-objects Formation of students' ideas about the quantum-mechanical laws underlying modern physics and its fundamental PD EC 5
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Name of discipline

Problems of cosmology

Quantum mechanics

Special functions and their
applications

Statistical physics

Theoretical mechanics

Workshop on solving physical
problems 2
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Short description of discipline Cycle Component Credits

applications in the study of one of the fundamental sections of theoretical physics. The acquisition of theoretical
knowledge and practical skills will allow students to independently solve specific physical problems in the physics of
micro-objects

The course includes basic questions about the structure, origin and evolution of the universe. The theories of the big bang,
dark matter and energy, the formation of aggregates and cosmic structures are considered. Students study current research PD EC 5
and philosophical aspects of cosmology, expanding their understanding of our place in the universe.

The goal of the course "Quantum mechanics” is to master the laws and basic principles of physics of quantum processes in
the microcosm, study the basic physical properties of quantum systems at the atomic, nuclear and molecular levels of
description. Wave function. Superposition principle. Quantization rules. Operators of physical quantities. Eigenfunctions
and eigenvalues of operators. Dynamic equations of quantum mechanics. Schrodinger equation. Conservation law in
guantum mechanics. Approximate methods in quantum mechanics. Has the skills to use mathematical methods in the
analysis and synthesis of observed processes, facts and physical phenomena;

PD EC 5

To give the necessary theoretical material on the theory of special functions. Give the concept of generalized functions.
Introduce applications of special and generalized functions. To introduce methods of computing special and generalized PD EC 4
functions in computer mathematics systems.

The purpose of the course is to study the basic concepts, laws and models of thermodynamics and statistical physics.
Gibbs methods, kinetic theory of gases, applications of the second principle of thermodynamics, non-equilibrium States,
relaxation and the study of transport phenomena. The distribution of Maxwell — Boltzmann Kinetic distribution of Gibbs.
Knows the basics of statistical physics, which is developed on the basis of classical and quantum statistics. He is able to
apply General statistical theory for ideal and non-ideal gases, solids, for electrons in metals, for studying the phenomena
of fluctuations and Brownian motions.

PD EC 5

The purpose of teaching the discipline: Study of the theory and practice of school physical experiment. Objectives of the
discipline: Systematization of knowledge about the types of experiment, the essence of technology and methods of
experiment (their difference and relationship); Disclosure of the possibilities of physical experiment for the development
of cognitive activity of students; the Formation of students ' skills to create and master the methods and techniques of
experiment; Familiarity with the prospects for the development of technology and methods of school physical experiment,
with the use of new technologies in the educational experiment

Consideration of the general laws of the mechanical movement of bodies and their equilibrium, establishes general
techniques and methods for solving issues related to this movement and equilibrium. To teach how to apply the methods ~ PD EC 4
of theoretical mechanics in solving physical problems related to motion.

This course contributes to a deeper study of the physics course through problem solving, the formation of methodological
knowledge in solving physical problems. In the process of studying the course, they master the methods of studying
various natural phenomena, get acquainted with new progressive ideas and views, with the discoveries of domestic
scientists, with the achievements of domestic science and technology, with new professions.



