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The content of the disciplines of the educational program:

Cycle

Name of disciplines and their
main sections

in total
ECTS

The history of Kazakhstan

The conceptual foundations of the study of history. The path to Independence. Civil-political confrontation. The Soviet model. The
consequences of the Soviet reforms of the twentieth century. The policy of "perestroika”. Formation of the state structure. Kazakhstan's
model of economic development. Social modernization. Ethnodemographic processes. Socio-political development prospects. The policy of
forming a new historical consciousness. Kazakhstan in the modern world. N.A. Nazarbayev is a personality in history. Formation of a nation
with a unified future.

LO: LO1

Philosophy

Breeding of Mouse cultures. Philosophy and methods. The basis of the philosophical thought of the world. "I don't know," he said. Ontology
and metaphysics. Ethics. Philosophy cennostei. Philosophy swobody. Philosophy of inquiry. Community and culture. History of philosophy.
Religion of philosophy. "Mangilik EI" and "Ruhani zhangyru" - philosophy of New Kazakhstan.

LO1, LO7

Sociology

Sociology in understanding the social world. Sociological research. Social structure and stratification of society. Socialization and identity.
Family and modernity. Deviation, crime, social control. Religion, culture, society. Sociology of ethnicity and nation. Education and social
inequality. Mass media, technology and society. Economics, globalization, labor. Health and medicine. Population, urbanization, and social
movements. Social change

LO1, LO7

Political science

The main stages of the development of political science. Politics in the system of public life. Political power. Political elites, leadership. The
political system of society. The State and civil society. Political regimes. Electoral systems, elections. Political parties, party systems, and
socio-political movements. Political culture and behavior. Political consciousness, ideology; development, modernization; conflicts, crises.
World politics, modern international relations.

LO1, LO7

Cultural studies

Morphology of culture. The language of culture. Semiotics of culture. The anatomy of culture. Nomadic culture. Cultural heritage of the
Proto-Turks. Medieval culture. Central Asia. The cultural heritage of the Turks. Formation of the Kazakh culture. Kazakh culture at the turn
of the XVIII — late XIX centuries, XX century. Kazakh culture in the context of modern world processes, in the context of globalization.
Cultural policy of Kazakhstan. The State Program "Cultural Heritage"

LO1, LO7

Psychology

Personality in the context of national consciousness. Me and my motivation. Emotions, emotional intelligence. Human will, psychology of
self-regulation. Individual and typological features. Values, interests, norms are the spiritual foundation. Psychology of the meaning of life,
professional self-determination, and health. Communication between individuals and groups. The perceptual side of communication. The
interactive side of communication. The communicative side of communication. Socio-psychological conflict. Patterns of behavior in conflict.
Effective communication techniques

LOS, LO6

Kazakh (Russian) language

Kazakh language

Skills of correct use of vocabulary, scientific terms, syntactic constructions in oral and written communication; skills to conduct a
conversation. For business communication, the skills of writing letters, reports, reviews, essays; meaningful reading of texts, the ability to
convey your thoughts. In everyday and professional speech situations, teach free communication in various conversations, develop the ability

LO2, LO7

10
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to continue a conversation.

Russian language

The Russian language as a means of communication and its role in shaping a socio-cultural worldview at the language proficiency level. The
syntax of the Russian language based on a given thematic material. Functional speech styles as a historically developed system of speech
tools used in the field of human communication; a type of literary language.

Foreign language

Social and household sphere of communication. Me and my family. Man and his health. The socio-cultural sphere of communication. The
world map. Customs and Traditions. Educational and professional sphere of communication: A future profession. Rest. A modern dwelling.
The family in modern society. Cultural and historical background. Education. My Profession. Man and nature, environmental problems.
News, media, advertising.

LO2, LO7

10

Information and communication technologies (in English)

An ICT role in key sectors of development of society. Standards in the field of ICT. Introduction to computer systems. Architecture of
computer systems. Software. Operating systems. Human-computer interaction. Database systems. Data analysis. Data management. Networks
and telecommunications. Cybersecurity. Internet technologies. Cloud and mobile technologies. Multimedia technologies. Smart technology.
E-technologies. Electronic business. Electronic training. Electronic government. Information technologies in the professional sphere.
Industrial ICT. Prospects of development of ICT.

LO2, LO3

10.

Physical Culture

The basics of a healthy lifestyle. Natural science foundations of physical education. Modern wellness systems, the basics of monitoring the
physical condition of the body. The main methods of independent physical education and sports. Professional and applied physical training.
General physical training. Speed. Running. Relay races. Performing exercises for: Endurance, Flexibility, Agility, coordination, balance,
Gymnastic, acrobatic. Power. General development exercises. Special physical training.

LO4

COMPONENT OF CHOICE (KV)

11.

Fundamentals of Economics and Entrepreneurship

Public production. The essence, forms, and structure of capital. Production costs. The income of production in a market economy. The
concept of business. Types of entrepreneurial activity. Theory of property, social forms of management. Goods, money. Socio-economic
system. The emergence of the market. The financial system. The role of the state in business development. Macroeconomics. Resource
conservation. The cyclical nature of economic development. Inflation and unemployment. Kazakhstan in the system of world economic
relations.

LOS,
LO10

12.

Fundamentals of law and anti-corruption culture

The main provisions of the Constitution, the current legislation of the Republic of Kazakhstan; the system of public administration, 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 of substantive and procedural law; the essence of corruption, the causes of its origin; the measure of moral, legal
responsibility for corruption offenses; the current anti-corruption legislation

LOl,
LO10

13.

Human life safety

Life safety, its main provisions. Dangers, emergencies. Risk analysis and risk management. Human security systems. Destabilizing factors of
modernity. 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 life safety agencies and the legal regulation of their activities

LO4, LO5
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14,

Ecology and sustainable development

The main patterns of functioning of living organisms, ecosystems at various levels of organization, the biosphere as a whole, and their
sustainability; the interaction of biosphere components and the environmental consequences of human economic activity, especially in the
context of increased environmental management; modern ideas about concepts, strategies, and practical tasks of sustainable development in
various countries and the Republic of Kazakhstan; problems of ecology, environmental protection, and sustainable development

LO4, LOS

THE CYCLE OF BASIC AND PROFILE DISCIPLINES (TBPD)

172

VC 21

UNIVERSITY COMPONENT (VC)

78

Module for the formation of interdisciplinary competencies

15.

Digital technologies in education

Informatization of education. Modern digital technologies and their use in education. Multimedia technologies. 3D technologies in education.
Classification of digital educational resources. Development of high-quality digital educational resources. Virtual reality. Digital robotics. The
methodology of using digital educational resources in the learning process. Digitalization of learning outcomes. Problems of digitalization of
extracurricular and research activities. Digitalization of administrative and management activities of education. Digital educational resources of
AEO NIS

LO3, LO6

16.

Abaytanu

The formation of a full-fledged, humanity-loving, humane, tolerant citizen imbued with the humanistic teachings of Abai.

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; mastering the concept of honor and conscience, emanating
from Eastern culture, Islamic philosophy.

LO1, LO4

Communication and language module

10

17.

Kazakh (Russian) language (In 2)

Definition of speech culture. The correctness of speech. The correct choice of the word, the form of the word. The accuracy of word usage. The
correct construction of sentences. Expressiveness of speech. Expressive syntax. Richness, purity, logical speech. Pronunciation and stress
standards. Definition of practical stylistics. The culture of speech behavior in the professional sphere. Speech training in certain communication
situations. Ethics of speech behavior. Types of business communication

LO2

18

Advanced foreign language

Detailed reports on the subject. News and reports. Articles and messages on contemporary issues, modern fiction. Actively participate in a
discussion on a familiar issue, explaining and defending your opinion. Stating all the arguments for and against an actual problem. Writing
essays, reports, letters highlighting particularly important events and impressions.

LO2

The module of professional disciplines

60

19.

Pedagogy

Methodological and axiological foundations of pedagogy. Goal setting, personality, upbringing. Age and individual characteristics.
Globalization of education. Professional qualities. Patterns, principles, methods, means, forms of education. The worldview is the core of the
personality. The collective as a means of education. Didactics. The learning process. Patterns and principles of learning. Content, methods,
means, and forms of education. Pedagogical quality control of the learning process. The motives of the teaching. Pedagogical teaching
technologies.

LOS, LOG,
LO7

20.

Educational work technologies

Purpose: to master the main categories of scientific understanding of the educational process. Content: The essence, goals, objectives of the
VP. Dynamics of the VP social space. The educational system of the school in the socialization and development of children. Educational

LOS, LOG,
LO7
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systems. Pedagogical support of the teacher. Pedagogical impact. Parenting technologies. Functions and forms of cooperation between schools
and families. Competencies: Diagnostics of the effectiveness of VP. Methodological support of the VP. Children's and youth associations.

21.

Psychology

Basic knowledge about the main fundamental branches of psychological science from antiquity to the present. The course covers current
problems of formation, development of theoretical and methodological foundations and modern developments in the functioning and
development of human personality, generalization of research experience of all psychological sciences.

LOS, LOG,
LO10

22.

Fundamentals of pedagogical measurements

Purpose: to promote effective assimilation and implementation of a criterion assessment system.

Content: Modern tools for evaluating learning outcomes. The problem of evaluation activity. A model of criterion assessment technology.
Principles. Stages, tools. Formative, summative assessment. Moderation of the evaluation results. Self-assessment and mutual assessment.
Pedagogical tasks of the portfolio. Functions and portfolio composition. Competencies to be formed: to implement criterion assessment and
methodological support for assessment in each discipline.

LOG,
LO10

23.

History of physics

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 any history, sets itself as the first task to
clarify historical facts (in order to recreate the entire course of the development of physical science). The second task is to analyze the 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.

LO1, LO8

24.

Innovative physics teaching technologies

Innovative pedagogical technologies and methods of teaching physics as an objective need. Classification of physics teaching technologies. A
generalized mechanism for the implementation of technologies and methods of teaching physics. Methodological features of designing a
physics teaching system. The main technological procedures for designing the activities of teachers and students in the educational process.
Pedagogical technologies: concept and typology. Explanatory and illustrative technologies and active methods of teaching physics. The use of
personality-oriented technologies for teaching physics.

LO3, LO6

25.

Methods of teaching physics

The theoretical and methodological foundations of methodological science and the initial methodological skills that ensure the fulfillment of
various functions of the teacher of the subject area. Preparation for the lesson, pedagogical analysis and reflection of the educational process.
The subject and problems of the teaching methodology of the subject area. Objectives of the subject area training. The structure and content of
the subject area in the school. Classification of teaching methods in a subject area. Characteristics of the main forms of extracurricular
activities.

LO2, LOA4,
LO10

26.

Inclusive education

The role of inclusive education in social and educational policy. Regulatory and legal support, models, forms, types of inclusive education.
Psychological and pedagogical problems of teaching and upbringing of children with disabilities in inclusive education. Psychological and
pedagogical technologies of working with children with developmental disabilities and their families. Interaction with teachers and
psychologists in the organization of inclusive education

LOS, LOG,
LO7

217.

Physiology of school development

Purpose: to provide students with general patterns and features of the growth and development of the child's body; to teach a differentiated
approach, taking into account the characteristics of the structure and function of the child's body; to teach students the physiological and
hygienic basics of organizing the educational process, the regime of work and rest of students so that under their guidance in future teaching,

LOS, LOG,
LO10
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each student has mastered a minimum of knowledge in areas of hygiene and medicine, knowing your body and being able to keep it in order.

28.

Industrial (pedagogical) practice

Systematization, consolidation and expansion of theoretical and practical knowledge gained in the learning process. Implementation of the
experience of self-development of training sessions. Formation of skills of independent conducting of training sessions. Acquisition of
organizational work experience. Gain experience in solving practical problems that require the use of professional knowledge and skills.

LO2, LOG,
LO10

23

KV

COMPONENT OF CHOICE (KV)

94

M-9

The module of disciplines in the specialty

25

29.

Mechanics

The study of the general laws of motion and equilibrium of material bodies, reflecting the interaction between these bodies. As a result of
mastering the discipline, the student should know: basic concepts and theorems of mechanics; laws of equilibrium and laws of motion of a
material point, solid body and mechanical system; material point, be able to: apply the knowledge gained to solve typical problems of
mechanics; compose and solve equations of equilibrium and motion of a material point, solid body and mechanical system; possess: methods of
studying the equilibrium and motion of a material point, solid body and mechanical system; methods and principles of solving problems of
mechanics.

LOS, LO9,
LO11

30.

Molecular Physics

DopMUPOBAHUE TEOPETHUUYECKUX 3HAHMM M IPAKTUYECKUX HABBIKOB II0 M3YUYEHUIO CTPYKTYpPbl M CBOMCTB NPUPOIBI HAa MOJIEKYJIIPHOM U
CTaTHCTHYECKOM YpOBHe ee opraHuzanuu. OCHOBHBIMHM 3aJadaMd HM3YY€HHs AMCIMIUIMHBI SIBISIOTCS: COOOLIUTH CTYJIEHTY OCHOBHBIC
NPUHLUIIBI ¥ 3aKOHBI MOJIEKYJISIPHOHM (PU3MKK MX MaTeMaTHYeCKOe BBIPAKEHHE; O3HAKOMHUTD C METOJIaMU HAOIOZACHUS M SKCIIEPUMEHTAIILHOTO
WCCIIEZIOBaHMS, C TJIABHBIMH METOJAaMH TOYHOTO H3MEpEHHUs (U3MYECKUX BEIMYMH, MPOCTEHIINMH METOAaMH OOpabOTKH pe3yabTaToB
9KCIIEPUMEHTA U OCHOBHBIMU (PH3NYECKUMHU IIPHOOPAMH.

LO8, LOY,
LO11

31.

Electricity and magnetism

The study of electromagnetic interactions as one of the fundamental interactions in nature, the main experimental patterns underlying the theory
of electromagnetism, the general laws of electromagnetism, the relationship of electromagnetic theory with modern technology. Content:
formation of students' knowledge and skills that allow them to apply the laws of static fields and electromagnetic fields to solve practical
problems; evaluate the basic parameters in the interaction of substances with various fields

LO8, LOY,
LO11

32.

Onruka

Formation of theoretical knowledge and practical skills on the use of optical laws to solve a wide range of problems in various fields of science
and technology, as well as in the representation of the physics of optical phenomena as a generalization of observations, practical experience
and experiment. Content: To give the basic principles and laws of optics and their mathematical expression; to acquaint him with the basic
optical phenomena, methods of their observation and experimental research, with the main methods of accurate measurement of physical
quantities

LO8, LOY,
LO11

33.

Physics of the atom, atomic nucleus and solid body

The presentation 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 design activities of a specialist. Basic laws and phenomena of the microcosm; basic methods
of nuclear physics research;

LO8, LOY,
LO11

Module of disciplines in the specialty (alternative)

34.

Kinematics, dynamics, statics
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The study of the general laws of mechanics reflecting the interaction between these bodies. As a result of mastering the discipline, the student
should know: basic concepts and theorems of kinematics, dynamics and statics; laws of equilibrium and laws of motion of a material point,
solid body and mechanical system; material point, be able to: apply the knowledge gained to solve typical problems of mechanics; compose and
solve equations of equilibrium and motion of a material point, solid body and mechanical system. systems; master: methods of studying the
equilibrium and motion of a material point, solid body and mechanical system; methods and principles of solving problems of kinematics,
dynamics and statics.

LO8, LOY,
LO11

35.

MCT and thermodynamics

Teaching theoretical knowledge and practical skills in studying the structure and properties of nature at the molecular and statistical level of its
organization. The main objectives of studying the discipline are: informing the student about the basic principles and laws of mathematical
modeling and thermodynamics, their mathematical expression; familiarization with the methods of control and experimental research, the basic
methods of accurate measurement of physical quantities, the simplest methods of processing experimental results and basic physical devices.

LO8, LOY,
LO11

36.

Electrostatics and magnetostatics

To present electrostatics and magnetostatics as a physical theory based on laws established by experience, further developed as a theoretical
course in the form of field theory, its main methods and provisions. To show that electrostatics and magnetostatics are fundamental in
theoretical and experimental physics and serve as an introduction to the quantum theory of matter and radiation. Formation of students' correct
physical picture of the world, a perspective on the development of physical theories, the ability to analyze literature on the topic, solve practical
problems on the topic, apply the acquired knowledge in studies and everyday life

LO8, LOY,
LO11

37.

Wave-particle theory of light

Obtaining the basics of theoretical knowledge and practical skills in using optical laws to solve a wide range of problems in various fields of
science and technology, as well as in representing the physics of optical phenomena as a generalization of observations, practical experience
and experiment. To give the basic principles and laws of optics and their mathematical expression; to acquaint him with the basic corpuscular-
wave theory of light, methods of their observation and experimental research, with the main methods of accurate measurement of physical
quantities

LO8, LOY,
LO11

38.

Fundamentals of the theory of the atom and atomic nucleus

HpI/IHLII/IHLI (PHSPI‘IBCKOI\/’I TEOpUHM aTOMa Kak 0606H.[CHI/I€ Ha6J'IIOZ[€HI/I$I, MPAKTUYCCKOro OmblTa W OJKCICPUMCHTA, H3JIO0KCHHYHO Ha
COOTBETCTBYIOLIEM MATCMAaTU4YCCKOM YPOBHE, KAaK CBA3b MCKIAY (I)I/ISI/I‘IGCKI/IMI/I SABJICHUSAMHA W BCIWMYHMHaAMU. CDOpMI/IpOBaHI/IG Y CTYACHTOB
HpCﬂCTaBHeHHﬁ, B o01acTu H,I[epHOﬁ (1)I/ISI/IKI/I. [loruManue 1 MCIOJIB30BaHNE OCHOBHBEIX 3aKOHOB M SIBICHHS MHUKpOMHpPA; OCHOBHBIX METOJ0B
fI,Z[epHO'(I)I/IBI/I‘IGCKI/IX PICCJ'IG,I[OBaHPIfI; THUIIOB AACPHBIX pCaKLII/Iﬁ U UX 3aKOHOMCPHOCTU; 3aKOHOB IPOXOXKACHUSA HU3ITYUCHUS YCPC3 BCUICCTBO,
HMCTOYHHUKOB U ACTCKTOPOB SAJACPHBIX I/I3J'Iy‘I€HI/II71. HpI/IMeHeHI/Ie TTOJTYUCHHBIX 3HAHMI Ha IIPAKTHUKCEC.

LOS8, LOY,
LO11

M-10

Module of pedagogical skills 2

30

39.

Computer methods in physics

To provide students with basic training in the field of modern computer technology, both in relation to the needs of a physicist and a broader
specialist. At the same time, physics, as a subject on the basis of which training takes place, serves as an additional factor that provides
motivation for students to study computer technology. The course is aimed at the student's acquisition of PRACTICAL skills in applying
programming to solve physics problems.

LOS, LO9,
LO11

40.

Electronics

The study of the discipline "Electronics" ensures the physical functioning, manufacturing methods and application possibilities of electronic
devices based on semiconductor devices, as well as a clear understanding of the tasks carried out using electronic devices. Forms students'
learning outcomes in disciplines in parallel with the subject competencies of the educational program.

LO8, LOY,
LO11

41.

Workshop on solving physical problems 1
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Students study theoretical knowledge, skills and problem solving skills in the fields of physics, Mechanics, Molecular physics, as well as the | LO8, LO9,
formation of students' scientific style of thinking in solving problems. The main objectives of the discipline "Practicum on solving physical | LO10
problems" is the formation of students' learning outcomes in subjects along with subject competencies in the educational program.

42. Workshop on solving physical problems 2
Students study theoretical knowledge, skills and problem solving skills in the fields of physics Electricity and magnetism, Optics, Atomic, | LO8, LO9,
nuclear physics and solid state physics, as well as the formation of students' scientific style of thinking in solving problems. The main objectives | LO11
of the discipline "Practicum on solving physical problems" is the formation of students' learning outcomes in subjects along with subject
competencies in the educational program.

43. The technique of the school experiment
Studying the theory and practice of a school physics experiment. Objectives of the discipline: Systematization of knowledge about the types of | LOS, LO9,
experiment, the essence of experimental techniques and methods (their differences and interrelationships); Disclosure of the possibilities of | LO11
physical experiment for the development of cognitive activity of students; Formation of students' skills in creating and mastering experimental
methods and techniques; Familiarization with the prospects for the development of techniques and methods of school physical experiment,
using new technologies in a learning experiment

44, Programming
The algorithm and its properties. Basic structures of algorithms. Programming languages and systems. Basic principles of programming. | LOS8, LO9,
Classification of programming languages. Programming paradigms. Computer software development. The stages of creating programs. Creating | LO10
a program in the tool environments of basic programming languages.

45. Educational robotics and mechatronics
Technical elements and devices that form the basis of a robotic system. Features of building drives and actuators for robots, methods of

. . . : . - . ; LOS, LO9,
controlling actuators, fundamentals of design and analysis of manipulation mechanisms and mechanisms of movement of robots in space, LO10
development of algorithms for controlling manipulation mechanisms and mechanisms of movement of robots.
Module of pedagogical skills 2 (alternative)

46. Modeling of physical processes
The purpose of teaching the discipline is to familiarize students with the tasks of modeling physical processes and phenomena, to initially | LOS8, LO9,
familiarize students with a number of basic computational methods used in solving physical problems and processing experimental data, ways | LO10
of their optimal implementation on a computer, estimates of the error of the result of calculations, the formation of practical programming skills
of basic mathematical algorithms used in modeling physical phenomena.

47. Fundamentals of electronics
The Fundamentals of Electronics discipline ensures the physical functioning, manufacturing methods and applications of electronic devices | LOS8, LO9,
based on semiconductor devices, and a clear understanding of the tasks performed by electronic devices. Forms students' learning outcomes in | LO10
disciplines in parallel with the subject competencies of the educational program.

48. Physical practice 1
The discipline is aimed at the formation and constant monitoring of the knowledge, skills and abilities of future teachers in the school physics | LOS8, LO9,
course, which includes kinematics, dynamics, statics; mastering various methods of problem solving (analytical, graphical, experimental, etc.). LO10

49, Physical practice 2
The discipline is aimed at the formation and constant monitoring of the knowledge, skills and abilities of future teachers in the school physics | LOS8, LO9,
course, which provides the basics of electrical engineering, electricity and magnetism, optics; mastering various methods of problem solving | LO11
(analytical, graphical, experimental, etc.).

50. Physical experiments at school




6B01504-®uszuka

Studying the theory and practice of physical experiment at school. Objectives of the discipline: Systematization of knowledge about the types of | LO8, LO9,
experiment, the essence of experimental techniques and methods (their differences and interrelationships); Disclosure of the possibilities of | LO10
physical experiment for the development of cognitive activity of students; Formation of students’ skills in creating and mastering experimental
methods and techniques; Familiarization with the prospects for the development of techniques and methods of school physical experiment,
using new technologies in a learning experiment.
51. Computer graphics
To introduce students to the modern principles of building graphical systems for two-dimensional and three-dimensional image transformation. | LO6, LOS,
Learn graphics algorithms. Master the methods of creating realistic three-dimensional images. LO9
52. Mechatronics and telemechanics
Students receive information from the field of application of mechatronic and robotic systems; concepts of their construction and terminology in | LO8,LO10
mechatronics and robotics. select the necessary types of robotic and mechatronic systems; define control methods and systems for them. ,LO11
M-11 The Mathematics module 13
53. Analytical geometry and linear algebra
Elements of set theory. The algebra of matrices. Systems of linear equations. Determinants. Polynomials in one variable. Complex numbers. | LOS8, LO9
Scalar, vector, and mixed product of vectors and their applications. The method of coordinates on a plane. Lines on a plane. Second-order
curves on a plane. Equations of a surface and a line in space. Second-order surfaces and their canonical equations.
54, Mathematical analysis
The limit of the numerical sequence. Functions of a valid variable. Limit, continuity, uniform continuity of a function. Fundamentals of | LO8, LO9
differential calculus. The Taylor formula. The indefinite integral. Basic integration methods. A definite integral and its physical applications.
Improper integrals. Functions of many variables. Multiple integrals. Theory of series.
55. Differential and integral equations
The study of the basic concepts of the theory of differential equations and the development of basic methods for solving practical problems. | LO8, LO9
Problems leading to differential equations. Contents: First-order differential equations. The theorem of existence and uniqueness of the solution
of the initial problem. General theory of systems of differential equations. General theory of linear ordinary differential equations. General
theory of systems of linear ordinary differential equations. Linear differential equations and systems with constant coefficients. Dynamic
systems.
56. Mathematics module (alternative)
Algebra and number theory
Teaching students fundamental methods of general algebra, linear algebra, and number theory; familiarization with basic algebraic structures | LO6, LOS,
such as groups, rings, and fields. Mastering the mathematical apparatus of linear algebra and number theory for further use in the course of | LO10
future scientific work. To develop students' analytical thinking and general mathematical culture.
57. Mathematical Logic and discrete Mathematics
Teaching methods for solving discrete mathematics problems. To provide students with a stock of basic knowledge on the main sections of | LO6, LOS,
discrete mathematics, to teach the rational and effective use of acquired knowledge in solving typical problems of discrete mathematics and | LO9
mathematical logic; to form students' understanding of discrete mathematics and mathematical logic as methods of studying a wide range of
objects and processes.
58. Partial differential equations
To study the basic principles of the theory of partial differential equations; to give an overview of the main problems for partial differential | LO6, LOS,
equations; to develop the ability to create a mathematical model of a physical phenomenon; to teach students to apply a set of standard methods | LO9

for solving problems for partial differential equations.
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M-12 Professional training module 2 | 25

59. Astronomy
Astronomy studies the structure and movements of celestial bodies, galaxies, metagalaxies, and a single world. The main parts of astronomy are | LOS8,
astrometry, theoretical, astronomy, celestial mechanics, astrophysics, stellar astronomy, cosmogony and cosmology. Astrometry, problems of | LO10, 5
space and time. Spherical, fundamental and practical astrometry. Theoretical astronomy studies the laws of motion of celestial bodies and | LO11
defines an inertial reporting system. Celestial mechanics determines the trajectory and mass of celestial bodies.

60. Kiaccuueckasi MexaHMKa
I/I3yquMe MCXaHUYECKUC IBUKCHUSA TEJI, OCHOBHBLIC IPUHIIUIILI KJIAaCCUYECKON MCXaHUKH, OCHOBHBIC 3aKOHBI KJIACCUYECKOM MEXaHUMKU U L08, LOg,
T'paHUllbl HPUMECHUMOCTHU KJIACCUYECKOM MEXaHUKH. 3az[aq1/1 JUCHUIIIIUHBI: (I)OpMI/IpOBaHI/Ie MUPOBO3PCHUA y CTYICHTOB 00 OCHOBHBIX 00BEKTaX LO11 5
U TIOHATHUAX MCXaHHKH, npno6peTeHI/Ie HaBBIKOB PpCHICHUA OCHOBHBLIX 3aJladd MCEXAaHUKH; 3HaTb TpaHULlbl MMPUMEHHUMOCTHU 3aKOHOB
KJIACCUYECKON MEXaHUKH.

61. Electrodynamics
Acquisition of basic knowledge, skills and abilities in the field of Maxwell's electrodynamics and special theory of relativity (SRT). To present | LO8, LO?9,
electrodynamics as a physical theory based on laws established by experience, further developed as a theoretical course in the form of field | LO11
theory, its main methods and provisions. To show that electrodynamics is fundamental in theoretical and experimental physics and serves as an 5
introduction to the quantum theory of matter and radiation. Formation of students' correct physical picture of the world, a perspective on the
development of physical theories, the ability to analyze literature on the topic, solve practical problems on the topic, apply the acquired
knowledge in studies and everyday life.

62. Quantum mechanics
The study of one of the fundamental branches of theoretical physics is also involved in the formation of students' ideas about the quantum | LO8, LO9,
mechanical laws underlying modern physics and its fundamental applications. The objectives of the discipline are to acquire theoretical | LO11 5
knowledge and practical skills that will allow students to independently solve specific physical problems in quantum mechanics.

63. Statistical physics
He knows the basics of statistical physics, which develops on the basis of classical and quantum statistics. He is able to apply General Statistical | LO8, LO9,
Theory for ideal and non-ideal gases, solids, for electrons in metals, to study the phenomena of fluctuations and Brownian motions. The main | LO11
directions are Gibbs methods, kinetic theory of gases, applications of the second principle of thermodynamics, nonequilibrium states, relaxation 5
and the study of transport phenomena. The theory considers stationary function distributions, Maxwell-Boltzmann distributions, and kinetic
Gibbs distributions. Applications of the laws of distribution the properties of the state, thermal conductivity of gases and solids are studied. The
theory of fluctuation is applied to macroscopic bodies

Professional training module 2 (alternative)

64. Fundamentals of celestial mechanics
The study of the laws of motion of celestial bodies, methods for solving equations of motion of bodies of the Solar system and methods for | LO8,LO10 5
determining their orbits. The equation of the trajectory of a celestial body. Attracting and not attracting satellites , LO11

65. Newtonian mechanics
The basic principles of classical mechanics, otherwise known as Newtonian mechanics, the basic laws of classical mechanics and the limits of | LO8, LO9,
applicability of classical mechanics. Formation of students' worldview about the basic objects and concepts of mechanics; acquisition of skills | LO11 5
in solving basic problems of mechanics; ability to apply the laws of classical mechanics

66. Electrostatics and fundamentals of electrodynamics
The study of electromagnetic interactions as one of the fundamental interactions in nature, the main experimental patterns underlying the theory | LO8, LOS9, 5
of electromagnetism, the general laws of electromagnetism, the relationship of electromagnetic theory with modern technology. The objectives | LO11
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of the discipline are to form students' knowledge and skills that allow them to apply the laws of static fields and electromagnetic fields to solve
practical problems; to evaluate the main parameters in the interaction of substances with various fields.

67. Physics of microobjects
Formation of students' ideas about the quantum mechanical laws underlying modern physics and its fundamental applications in the study of | LO8, LO9,
one of the fundamental branches of theoretical physics. The acquisition of theoretical knowledge and practical skills will allow students to | LO11
independently solve specific physical problems in the physics of microobjects.

68. Equilibrium and nonequilibrium thermodynamics
Modern phenomenological thermodynamics is usually divided into equilibrium (or classical) thermodynamics, which studies equilibrium | LO8, LO9,
thermodynamic systems and processes in such systems, and nonequilibrium thermodynamics, which studies nonequilibrium processes in | LO11

systems in which the deviation from thermodynamic equilibrium is relatively small and still allows a thermodynamic description.




