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List of abbreviations and designations

OP- Educational program

NQF- National Qualifications Framework

SQF- Sectoral qualifications framework

loT— Internet of Things (Internet of Things)

FPGA- Field-Programmable Gate Array (Field-Programmable Gate Array)

DSP- Digital Signal Processing

MEMS- Micro-Electro-Mechanical Systems

NEMS- Nano-Electro-Mechanical Systems

LED- Light Emitting Diode

USB- Universal Serial Bus (Universal Serial Bus)

CAN- Controller Area Network (Control Area Network Interface)

Wi-Fi— Wireless Fidelity (Wireless Network)

LoRa- Long Range (Long Range Technology)

NB-10T— Narrowband 10T (Narrowband Internet of Things)

MOSFET- Metal-Oxide-Semiconductor Field-Effect Transistor (Metal-
Oxide-Semiconductor Field-Effect Transistor)

IGBT- Insulated Gate Bipolar Transistor (Insulated Gate Bipolar Transistor)

ADC/DAC- Analog-to-Digital Converter / Digital-to-Analog Converter

UART- Universal Asynchronous Receiver-Transmitter (Universal
Asynchronous Receiver-Transmitter)

SPI- Serial Peripheral Interface

I12C- Inter-Integrated Circuit (Inter-component communication bus)

ERP- Enterprise Resource Planning (Enterprise Resource Planning System)

ACS-Automatic Control System

USDD- Unified System for Design Documentation

AutoCAD — Automatic Computer-Aided Design

Matlab — Matrix Laboratory

ESG — Environmental, Social, and Governance

TRIZ — Theory of Inventive Problem Solving
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1. Description of the educational program

The educational program (EP) is a set of documents developed by the Kazakh
National Research Technical University named after K. |. Satpayev and approved
by the Ministry of Education and Science of the Republic of Kazakhstan.

The professional activities of the program's graduates are aimed at the field of
industrial and civil electrical engineering and electronics, basic elements of the
Internet of Things and smart technologies.

The training of specialists in electronics and electrical engineering will be

carried out according to the new educational program (EP) "Electronic and Electrical
Engineering” - "Electronics and Electrical Engineering”, which has two
specializations: "Electronic Systems" and "Electrotechnical Devices".
The content of the disciplines of the educational program was developed taking into
account the relevant educational programs of the world's leading universities and the
international classifier of professional activities in the field of electronics and
electrical engineering.

The types of professional activity are: production and technological; service
and operational; organizational and managerial; installation and adjustment;
calculation and design; experimental and research.

The subjects of professional activity are systems that include: development,
design of the element base of electronics and electrical engineering, including
intelligent systems for the digital economy sectors using programmable logic
integrated circuits, sensors and converters.

2. The purpose and objectives of the educational program

The purpose of the EP:The goal of the program is to train highly qualified
specialists in the field of digital electronics, electrical engineering and automation,
possessing deep knowledge, skills and practical abilities that ensure high-quality
performance of functional duties in the chosen specialty, mobility in the professional
labor market, and knowledge of the latest global achievements and development
prospects of the electronic and electrical engineering industry.

Responsibilities of the EP:

. -Mastering a cycle of general education disciplines to ensure social and
humanitarian education based on the laws of social and economic development of
society, history, state and foreign languages, as well as modern information
technologies.

. Study of a cycle of basic disciplines to form the basis of professional
training in the field of natural, general technical and economic sciences.

. Developing skills in conducting scientific research in the field of
electronics, optoelectronics and nanophotonics, as well as mastering the
development of intelligent systems and their application in electronic engineering.

. Acquisition of theoretical knowledge and development of practical
skills in microprocessor complexes designed to control processes in engineering
automated control systems and information and communication systems.
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. Providing students with knowledge of modern engineering technologies,
intelligent microprocessor systems, design of analog and digital circuits, their key
aspects and applications.

. Formation of competencies necessary for work in research and
innovation centers, in high-tech industries, as well as in the field of scientific and
pedagogical activities.

. Developing the ability to assess, analyze and solve production problems,
monitor and manage technological processes.

The EP allows for the successful implementation of the Bologna Process
principles. Based on the students' choice and independent planning of the sequence
of studying disciplines, they independently form their individual curriculum (IEP)
for each semester with the help of an advisor based on the educational program and
the catalog of elective disciplines.

The educational program has increased the volume of mathematical, natural
science, basic and language disciplines.

The following disciplines are studied: "Introduction to Electronic Science and
Engineering Technologies”, "Physical Foundations of Electronics”, "Signal
Transmission Theories™, "Circuitry of Electronic Devices", "Microprocessor and
Microcontroller Devices and Systems", "Theoretical Foundations of Electrical
Engineering”, "Electrotechnical Materials”, "Basics of Power Electronics”,
"Ultraviolet Electronics”, "Linear Automatic Control Systems", "Electronic Sensors
and Converters", "Optoelectronics”, "Programmable logic integrated circuits",
"Intelligentnetworks”, “Design of electronic means”, etc.

In addition, attention is paid to modern trends in the development of
electronics and electrical engineering in the field of artificial intelligence, reliability
of electrical and electronic devices.

Students will undergo practical training in such companies as JSC Saiman,
JSC Transtelecom, JSC ALTEL, JSC KazTransCom, LLP Kar-Tel, ASKB Alatau,
branches of LG, Cisco, Rochde&Schwarz, LLP IKTT, LLP Kazakhstan ASELSAN
Engineering, etc., as well as at the basic service centers of large international
companies in the electronics industry.

Under the academic mobility program, the best students will study at leading
foreign universities in the relevant program.

3. Requirements for the assessment of learning outcomes of the
educational program

The educational program "Electronic and Electrical Engineering" ensures that
all students achieve the learning outcomes necessary for professional activity. Upon
completion of the program, students acquire social and humanitarian knowledge
based on the laws of socio-economic development, history, state, Russian and
foreign languages, as well as modern information technologies. In addition, they
study a cycle of basic disciplines to form professional training in the field of natural,
general technical and economic sciences.

Students acquire theoretical knowledge and practical skills necessary for
managing and processing information in the field of electronic and electrical
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engineering. They acquire the ability to perform technical calculations and justify
design solutions using modern computer technologies and intelligent programs.
Competencies in planning and organizing theoretical and laboratory research are
also formed.

As part of practical training, students become familiar with technical processes
of organization, planning and production management. They acquire professional
skills in the field of microprocessor complexes for automatic control, digital
technologies, various types of sensors, information communication systems and
information processing using electronic devices.

Graduates of the educational program will be able to work at enterprises using
engineering and technological systems, in research and innovation centers, in high-
tech production, and in educational institutions. Their professional activities will be
related to remote information processing, data conversion using electronic and radio
engineering means, as well as with methods and tools for managing technological

processes.

4. Passport of the educational program
4.1.General information

No.

Field name

Note

1

Code and classification of the
educational field

6B07 "Engineering, manufacturing and construction industries"

2 |Code and classification of 6B071 "Engineering and engineering"
training areas

3 |Group of educational programs | B063 "Electrical Engineering and Automation"

4 |Name of the educational 6B07104Electronic and Electrical Engineering
program

5 |Brief description of the The 6B07104 Electronic and Electrical Engineering program is
educational program aimed at training highly qualified specialists in the field of]
description modern electronic  engineering. Students gain in-depth

knowledge in such areas as electronics, optoelectronics,

microprocessor systems, intelligent control systems, digital
technologies and information and communication systems. In
addition, they master the development of automated control
systems, monitoring and optimization of production processes
using modern engineering tools and software.

The program emphasizes the combination of theoretical
knowledge with practical experience and the development of
research activities. Students conduct laboratory and experimental
research, undergo practical training at industrial and innovative
enterprises. As part of academic mobility, they have the
opportunity to study at leading foreign universities and participate
in international scientific projects.

Graduates of the program can work at enterprises using
engineering and technical systems, in research institutes, high-
tech production and educational institutions. Their professional
activities are related to the development of intelligent systems in

the field of electronics and electrical engineering, the
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implementation of automated control systems and the solution of]
scientific and engineering problems.

Purpose of the OP

The goal of the program is to train highly qualified specialists in
the field of digital electronics, electrical engineering and
automation, possessing deep knowledge, skills and practical
abilities that ensure high-quality performance of functional
duties in the chosen specialty, mobility in the professional labor
market, and knowledge of the latest global achievements and
development prospects of the electronic and electrical
engineering industry.

Students will be able to conduct scientific research in the field of
electronics, optoelectronics and nanophotonics, as well as
develop intelligent systems in electronic engineering. They will
acquire professional competencies in assessing, analyzing and
solving production problems, monitoring and managing
technological processes. The program provides training of]
scientific personnel in accordance with international standards,
giving graduates the opportunity to work in research and
innovation centers, high-tech industries, as well as in the field of
scientific and pedagogical activities.

Type of EP

new educational program

Level according to NQF

6

©O|00 |

Level according to SQF

6

Distinctive features of the EP

has no specific features

=
k=]

List of competencies of the
educational program:

The duration of study is determined by the volume of academic
credits acquired. The educational program is considered fully
mastered provided that the expected learning outcomes are
achieved and the established volume of academic credits are
acquired. The duration of study is 4 years (240 academic credits).
Planning of the educational content, methods of organizing and
conducting the educational process is carried out by the
university and scientific organizations independently on the basis
of credit technology of education.

The content of the educational program includes:

Theoretical training, covering the study of cycles of basic and
specialized disciplines;

Practical training of students, including various types of practice.
Final certification.

The content of the educational program "Electronic and
Electrical Engineering™ is implemented in accordance with the
credit technology of education and is carried out in the state,
Russian and English languages.

12

Results of the implementation
of the educational program:

PO1 — Demonstrate the ability to select measuring instruments
and automation equipment, configure, maintain and operate
automation elements and devices.

PO2 — Demonstrate a set of skills in managing the automation
process, select methods, techniques and evaluation criteria to
obtain the results of monitoring automated systems.

PO3 — Develop structural, functional and other automation
schemes. Create technical, software and mathematical support]
for automated process control systems, as well as 0T systems.
PO4 — Apply knowledge of Kazakh, Russian and foreign
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languages to solve problems of interpersonal, intercultural and
professional communication.

PO5 — Demonstrate the ability to continuously learn, acquire new
knowledge, expand and deepen previously acquired skills and
competencies, work in a team of developers and users of
engineering systems; apply moral, ethical, communication,
organizational and managerial skills.

PO6 — Demonstrate in practice knowledge of the main types off
linear and nonlinear automatic control systems, their|
mathematical description and modeling. Carry out maintenance,
operation and repair of these systems.

PO7 — Determine the state of automation objects, technological
processes and production, and forecast their development. Apply,
qualified solutions for the use of automation elements and
systems in operation.

PO8 — Apply and demonstrate knowledge of the electronic and
microprocessor base, microcontroller programming skills, and
operate and repair automation equipment. Use programmable
logic integrated circuits to build digital automation devices of]
varying complexity and functionality, and operate and maintain
them.

PO9 — Apply basic knowledge in the field of ecology and life
safety, the fundamentals of anti-corruption culture,
entrepreneurship and leadership, and receptivity to innovation in
various types of professional and socio-political activities.
PO10 — Demonstrate and apply basic mathematical, physical and
other natural science knowledge, as well as the theoretical
foundations of electrical engineering to solve automation
problems.

PO11 — Demonstrate skills in developing design and working
technical documentation in accordance with norms and standards
in the field of electronic engineering. Apply methods for
organizing integrated services for testing, configuration,
development and design of new services in the field of electronic
devices and devices of the electrical industry, as well as their
digitalization.

PO12 — Apply various types of information and communication
technologies and software in professional activities to solve
general engineering problems, model electrical and electronic
devices in automation, use software and hardware to ensure
automation of 10T systems of production processes. Also
implement automation of enterprise management.

13 [Form of study Full-time

14 |Duration of study 4 year

15 Volume of loans 240 credit

16 [Languages of instruction Kazakh, Russian, English

17 |Academic degrees awarded Bachelor of Engineering and Technology

18

Developer and authors:

E. Tashtay Akylzhan P.B.
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4.2 The relationship between the attainability of the learning outcomes formed under the educational program and

academic disciplines

Numb
er of
credits

Formed learning outcomes (codes)

RO

RO

RO

RO

RO

RO

RO
10

RO
11

RO
12

Cycle of general education disciplines,

Required component

1 |Foreign language

English is a general education subject. After determining the
level (according to the results of diagnostic testing or IELTS
results), students are divided into groups and subjects. The
name of the subject corresponds to the level of English
proficiency. When moving from level to level, prerequisites
and postrequisites of the subjects are observed.

10

2 |Kazakh (Russian) language

The course examines socio-political, socio-cultural spheres
of communication and functional styles of the modern
Kazakh (Russian) language. The course covers the specifics
of scientific style in order to develop and activate students’
professional and communicative skills and abilities. The
course allows students to practically master the basics ofi
scientific style and develops the ability to perform structural
and semantic analysis of the text.

10

3 |Physical culture

The aim of the discipline is the practical use of skills in
performing the basic elements of track and field techniques,
sports games, gymnastics and a set of standards for general
physical training, including professional and applied
physical training or one of the sports, methods for
conducting independent physical exercise classes.

4 (Information and
communication technologies

The objective of studying the discipline is to acquire
theoretical knowledge about information processes, new

information technologies, local and global computer
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networks, methods of information protection; to acquire
skills in using text editors and spreadsheet processors; to
create databases and various categories of application
programs.

5 |History of Kazakhstan The course studies historical events, phenomena, facts, 5 |V
processes that took place on the territory of Kazakhstan from
ancient times to the present day. The sections of the
discipline include: introduction to the history of Kazakhstan;
steppe empire of the Turks; early feudal states on the
territory of Kazakhstan; Kazakhstan during the Mongol
conquest (13th century); medieval states in the 14th-15th
centuries. The main stages of the formation of Kazakh
statehood are also considered: the era of the Kazakh Khanate
of the 15th-18th centuries; Kazakhstan as part of the Russian
Empire; Kazakhstan during the period of civil confrontation
and under a totalitarian system; Kazakhstan during the Great|
Patriotic War; Kazakhstan during the period of
independence and at the present stage.

6 |Philosophy Philosophy forms and develops critical and creative 5 V
thinking, worldview and culture, provides knowledge about
the most general and fundamental problems of existence and
provides them with a methodology for solving various
theoretical practical issues. Philosophy expands the horizon
of vision of the modern world, forms civic consciousness
and patriotism, promotes the development of self-esteem,
awareness of the value of human existence. It teaches how|
to think and act correctly, develops skills of practical and
cognitive activity, helps to seek and find ways and means of|
life in harmony with oneself, society, and the world around

us.
7 |Module of socio-political ~ [The discipline is designed to improve the quality of bothy 3 [V
knowledge (sociology, general humanitarian and professional training of students.
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political science) Knowledge in the field of sociology and political science is
the key to effective professional activity of a future
specialist, as well as for understanding political processes,
for the formation of a political culture, development of a
personal position and a clearer understanding of the extent
of one's responsibility.

8 |Module of socio-political  [The socio-political knowledge module (cultural studies| 5 |V
knowledge (cultural studies |[psychology) is designed to familiarize students with the
and psychology) cultural achievements of mankind, to understand and
assimilate the basic forms and universal patterns ofi
formation and development of culture, to develop their
desire and skills for independent comprehension of the entire
wealth of values of world culture for self-improvement and
professional growth. During the course of cultural studies,
the student will consider general problems of the theory of
culture, leading cultural concepts, universal patterns and
mechanisms of formation and development of culture, the
main historical stages of formation and development of
Kazakhstani culture, its most important achievements.
During the course, students acquire theoretical knowledge,
practical skills and abilities, forming their professional focus
from the standpoint of psychological aspects.

Cycle of general education disciplines,
Component of choice

9 |Fundamentals of anti- Obijective: to increase public and individual legal awareness| 5 \Y \Y/
corruption culture and law jand legal culture of students, as well as to form a system of]
knowledge and civic position on combating corruption as an
antisocial phenomenon. Contents: improving the socio-
economic relations of Kazakhstani society, psychological
characteristics of corrupt behavior, forming an anti-
corruption culture, legal responsibility for corrupt acts in
various spheres.
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10|Fundamentals of scientific |Objective: to develop knowledge about scientific research, 5 \Y
research methods methods and methodology of scientific research, methods of
collecting and processing scientific data in modern science.
Contents: fundamentals of the theory of solving inventive
problems, with algorithmic methods of searching for
technical solutions and their optimization, basic
mathematical methods of optimization, application of
artificial intelligence capabilities to solve optimization
problems, issues of searching, accumulating and processing
scientific information.

11|Basics of financial literacy |Objective: developing students' financial literacy based on| 5
establishing a direct link between the knowledge they gain
and its practical application. Contents: practical use of all
kinds of financial management tools, preserving and
increasing savings, competent budget planning, acquiring
practical skills in calculating and paying taxes and correctly
filling out tax reports, analyzing financial information and
navigating financial products to select an adequate
investment strategy.

12|Ecology and life safety Objective: formation of ecological knowledge and 5 \ \
consciousness, acquisition of theoretical and practical
knowledge on modern methods of rational use of natural
resources and environmental protection. Contents: study of
the tasks of ecology as a science, laws of functioning off
natural systems and aspects of environmental safety in
working conditions, environmental monitoring and
management in the field of its safety, ways of solving
environmental problems; life safety in the technosphere,
emergency situations of natural and man-made nature.

13|Fundamentals of Economics The purpose of studying the discipline is to familiarize} 5
and Entrepreneurship students with the basic principles of economic theory and
entrepreneurial activity. The course includes the study of
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basic economic concepts, market mechanisms, management
tools and key aspects of entrepreneurship, such as creating
and managing a business, analyzing the market environment,
financial planning, risk assessment and developing
development strategies.

Cycle of basic disciplines
University component

14|Introduction to Electronic  |The course provides an idea of the trends in the development 4 |V V
Science and Engineering  |of electronic industry technologies, the patterns of their
Technologies development, determining the relationship between the

quality indicators of the element base, performance
parameters, and energy consumption indicators of electronic
systems. It introduces students to the methods and
fundamentals of electronic science and engineering; to the
main concepts, models, and principles of building the
electronic industry.

15[Embedded control systems [The objective of the course is to study and developy 5 \Y
microprocessor control systems with a complex of sensors
and actuators built into the control object. An embedded
system is a specialized microprocessor control, monitoring
and monitoring system, the development concept of which
is that such a system will operate, being built directly into
the device it controls. Modern methods of analysis and
synthesis of embedded control systems. Algorithms and
technologies of embedded control systems. Methods for|
constructing models for control and monitoring of embedded

systems.
16|Engineering and computer [Objective: To develop students' knowledge of drawing 5 |V V
graphics construction and skills in developing graphic and text design

documentation in accordance with the requirements off
standards. Contents: Students will study the Unified System
for Design Documentation (ESKD) standards, graphic

KazNITU 703-05 Educational program



NON-COMMERCIAL JOINT-STOCK COMPANY "KAZAKH NATIONAL RESEARCH TECHNICAL UNIVERSITY NAMED AFTER K.I. SATBAYEV"

primitives, geometric constructions, methods and properties
of orthogonal projection, Monge diagrams, axonometric|
projections, metric problems, types and features oOf
connections, creating sketches of parts and assembly
drawings, detailing, and creating 3D complex solid objects
in AutoCAD.

17 Mathematics The purpose of mastering the discipline is to form the 5 |V \Y
theoretical and practical foundations of mathematics and its
applications. Based on the study of the section off
mathematics, to give students the development of thinking
and achievements of mathematical culture, which ig
necessary for application in future professional activities.
The course is based on the study of mathematical analysis in
a volume that allows you to study elementary functions and
solve the simplest geometric, physical and other applied
problems. The main attention is paid to differential and
integral calculus. The sections of the course include
differential calculus of functions of one variable, derivative
and differentials, study of the behavior of functions,
complex numbers, polynomials. Indefinite integrals, their
properties and methods of calculation. Definite integrals and
their applications. Improper integrals.

18|Mathematics | Obijective: to introduce students to the fundamental conceptsy 5 |V \Y
of linear algebra, analytical geometry and mathematical
analysis. To develop the ability to solve typical and applied
problems of the discipline. Contents: Elements of linear
algebra, vector algebra and analytical geometry.
Introduction to analysis. Differential calculus of a function
of one variable. Study of functions using derivatives.
Functions of several variables. Partial derivatives.
Extremum of a function of two variables.

19|Mathematics 11 Objective: To teach students integration methods. To teachl 5 |V V
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how to choose the right method for finding the
antiderivative. To teach how to apply the definite integral to
solving practical problems. Contents: integral calculus of
functions of one and two variables, theory of series.
Indefinite integrals, methods of their calculation. Definite
integrals and applications of definite integrals. Improper|
integrals. Theory of numerical and functional series, Taylor
and Maclaurin series, application of series to approximate
calculations.

20|Basics of automation The discipline studies the main measuring devices, primary] 5 |V vV |V \Y/
converters (sensors) of process parameters, actuators,
microcontrollers and automatic control systems of machine
tools and process equipment. Describes the elements of]
automation systems, time and frequency characteristics off
typical links, criteria for studying linear systems for stability|
and methods for assessing the quality of the process.

21|Fundamentals of Study of the interaction of optical radiation with electronsin| 5 |V \
Optoelectronics matter, mainly in solids, for the creation of optoelectronic
devices that convert electrical signals into optical signals
(semiconductor lasers, light-emitting diodes) and optical
signals into electrical signals (photodetectors of various
types). The physical effects, operating principles and design
features of the main types of optoelectronic devices are
presented. The physical and technical characteristics of such
devices are given, and issues of their application in
information processing systems are considered.

22|Fundamentals of Electronics|Study of the modern level of electronic engineering, 5 V \Y
and Instrumentation principles of construction and operation of semiconductor
devices, areas of their application. Study of measuring
technologies that combine a set of methods, approaches,
software and logical support for the organization of
measurements; trends in the development of measuring
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instruments and basic methods for measuring the
characteristics of electronic and electrical circuits and
signals, assessment of their accuracy.

23|Power electronics in Elemental components of power electronic devices. Control, 4 \Y V
automation system of power electronic devices. Converters with
network  switching.  Autonomous inverters.  Pulse
modulation in power electronic devices. DC converters.
Thyristor-capacitor regulators.

24 Theoretical foundations of [The course covers: basic concepts and definitions used inf 6 |V \Y \Y
electrical engineering | electrical engineering; modern methods of modeling
electromagnetic processes; methods of analyzing electrical
and magnetic circuits; numerical methods of analyzing
electrical circuits; basic laws and principles of electrical
engineering, properties and characteristics of electrical
circuits; methods of analyzing electrical circuits in steady-
state and transient modes; choosing the optimal calculation
method, determining the main parameters and characteristics
of electrical circuits.

25[Theoretical Foundations of [The course provides an understanding of the basic equations 5 [V \Y \Y
Electrical Engineering Il and circuit diagrams; electrical filters and four-terminal
networks; transient processes in linear electrical circuits, RL
and RC circuits of the first degree; calculation of transient
processes in circuits of the second degree. It introduces
students to the characteristics of single-type networks, types
of long networks, the operator method, nonlinear circuits off
sinusoidal currents and methods of their analysis.

26(TRIZ in solving engineering The content of the discipline "TRIZ in solving engineering 6 [V \Y \Y
problems problems"” includes the main issues on the development of
technical systems, methods for solving inventive problems,
methods for determining the main functions of technical
systems, Su-Field analysis, critical analysis of supersystems
and subsystems, methods for applying the information fund
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and TRIZ standards to solve engineering problems.

27|Physics | Obijective: study of the basic physical phenomena and laws| 5 |V \Y/ \Y/
of classical and modern physics; methods of physical
research; influence of physics on the development of
technology; connection of physics with other sciences and
its role in solving scientific and technical problems of the
specialty. Contents: mechanics, dynamics of rotational
motion of a solid, mechanical harmonic waves,
fundamentals  of  molecular-kinetic ~ theory  and
thermodynamics,  transport  phenomena, continuum
mechanics, electrostatics, direct current, magnetic field,
Maxwell's equations.

28|Physics 11 Obijective: to develop students' knowledge and skillsy 5 |V \Y \Y
in using fundamental laws, theories of classical and modern
physics, as well as methods of physical research as the basis
of a professional activity system. Contents: harmonic
oscillations, damped oscillations, alternating current, wave
motion, laws of refraction and reflection of light, quantum
optics.laws of thermal radiation, photons, their
characteristics, wave function, electrical conductivity off
metals, atomic nucleus, its structure and properties, binding
energy, radioactivity.

29|Physical principles of The physical processes that determine the principles off 5 |V \Y \
electronics construction and operation of semiconductor devices are
considered. Electronic circuits of semiconductor devices
(diodes, thyristors, dinistors, triacs, transistors) and
microcircuits are also considered, the specific area oOf]
application of these devices, the main volt-ampere
characteristics of electronic devices and the parameters of
electronic circuits are indicated.

30|Electronics and circuitry ~ [The basic principles of constructing electronic circuits, thel 5 |V \ \ \Y
principles of operation of amplifying and converting
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cascades, signal generators, electrical filters, the principles
of operation of integrated circuits, and various aspects ofi
using the element base of electronics in practical activities
are considered. For this purpose, the principles of operation
of various transistor amplifiers are considered in detail, as
well as integrated versions of amplifiers such as differential
cascades and operational amplifiers, and their schematic
design.

31|Electrical devices The course examines the most common and basic typesoff 5 V |V |V
electrical devices that are widely used in various areas off
human life: circuit breakers, magnetic starters, various
relays, electric motors, sensors, meters and measuring
devices, converters, etc. Physical principles of operation and
characteristics of electrical and magnetic circuits, systems
and devices. Methodology for calculating electrical devices
and their main parameters.

Cycle of basic disciplines
Component of choice

32|Inclusive technologies and [This course explores the principles of inclusive technologyy 5 [V \Y
universal design in and universal design in engineering systems. Students will
engineering systems learn how to create accessible environments, adaptive

technologies, and ergonomic solutions that provide equal
opportunities for all users, including people with disabilities.
The course covers the integration of assistive technologies,
smart systems, and sustainable design approaches to
improve accessibility in a variety of engineering

applications.
33(Computing methods and The course "Methods of calculation and programming"isa 5 [V V \Y
programming section of science that arose at the junction of computational

mathematics, mechanics and mechanical engineering. The
subject of this section of science is the numerical modeling
of various movements and flows, as well as programming

KazNITU 703-05 Educational program



NON-COMMERCIAL JOINT-STOCK COMPANY "KAZAKH NATIONAL RESEARCH TECHNICAL UNIVERSITY NAMED AFTER K.I. SATBAYEV"

the resulting problems on a computer

34 Modeling of electronic The course teaches students the basics of working in thef] 5 |V \
circuits in MatLab and other [MatLab virtual software environment. Introduction to a set
software products of virtual programs and their applications, libraries and

library components; Mastering the skills of creating 4
MatLab model, processing schemes and properties of model

components.
35Fundamentals of Artificial |Objective: to introduce students to the basic concepts| 5 |V \Y/
Intelligence methods and technologies in the field of artificial

intelligence: machine learning, computer vision, natural
language processing, etc. Contents: general definition of
artificial intelligence, intelligent agents, information
retrieval and state space exploration, logical agents,
architecture of artificial intelligence systems, expert
systems, observational learning, statistical learning methods,
probabilistic processing of linguistic information, semantic
models, natural language processing systems.

36 [Fundamentals of Sustainable/Objective: to provide students with theoretical foundations| 5
Development and ESG and practical skills in the field of sustainable development|
Projects in Kazakhstan and ESG, as well as to develop an understanding of the role
of these aspects in the modern economic and social
development of Kazakhstan. Content: introduces the
principles of sustainable development and the
implementation of ESG practices in Kazakhstan, includes|
the study of national and international standards, analysis of
successful ESG projects and strategies for their
implementation at enterprises and organizations.

37|Legal regulation of Objective: to develop a comprehensive understanding of they 5 [V V
intellectual property system of legal regulation of intellectual property, including
the basic principles, mechanisms for protecting intellectual
property rights and the specifics of their implementation.
Content: the course covers the basics of IP legislation,
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including copyright, patents, trademarks, and industrial
designs. Students learn how to protect and manage
intellectual property rights, and also examine legal disputes
and methods for resolving them.

38 Embedded Systems The content of the discipline covers a range of issues related 5 |V \ \ \Y
Programming to the development of software and hardware complexes for|
embedded systems, methods of their programming,
development and debugging of control algorithms in the
tasks of automation of scientific research and technological
processes. Studying the discipline contributes to the goal of
training elite highly motivated personnel for scientific
research and professional activities in innovative and
knowledge-intensive sectors of the economy.

39Programming for The course is aimed at studying the methods off 5 |V \ \ \Y/
microcontrollers programming microcontrollers and acquiring skills in the
practical application of microcontrollers in modern
information-measuring and control systems; developing
skills in programming microcontrollers to solve various
problems, using analog-to-digital and digital-to-analog

converters.
40[Programming in a high-levelThe course is aimed at familiarizing with the basics off 5 [V V \Y
language algorithmization and programming, as well as their main

provisions; studying the rules for constructing algorithms;
studying the high-level programming language C++/Python,
studying the principles of a modular approach to
programming; studying methods for constructing and
verifying programs

41Modeling software The course teaches students the basics of working invirtuall 5 [V V \Y
software environments MathLab, Electronics Workbench,
etc. Getting to know a set of virtual programs and their
applications, libraries and library components. Mastering the
skills of creating a model, processing schemes and properties
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of model components

42 Digital control of electric ~ [General concepts of digital control systems for electricc 4 [V \Y/
drives drives. Digital control systems for electric drive speed and
position. Calculation models of digital control systems
taking into account discreteness by level. Discrete transfer
functions. Structural diagrams of an electric drive control
loop. Digital loop synthesis technique. Optimization of a
digital current loop for an electric drive with a thyristor|
converter. Optimization of a digital speed loop.
Optimization of a digital position loop. Digital units in
electric drive systems.

43[Frequency control of electric/Control object - asynchronous motor. Frequency control - 4 |V vV |V
drives general concepts and terms. Modular control. Vector
control. Selection of the equation of electromagnetic torque
and coordinate system. Models controlled by stator current.
Models controlled by stator voltage. Features of speed
controller adjustment. Direct torque control. Pulse-width
converters. Modern converters for electric drives of wide
application.

Cycle of major disciplines
University component

44 Basics of Electric Drives  [Functions of electric drive elements. Basics of electric drivef 4 |V \
mechanics. DC electric drives. AC electric drives. Transient
processes. Energy efficiency assessment. Losses in steady-
state conditions. Losses in transient conditions. Energy,
saving by means of electric drive.

45[Programmable logic Classification and main properties of programmable logicf 5 |V \Y \
integrated circuits microcircuits. Recommendations for choosing the family
and type of FPGA for the device being developed. Creating
a schematic description of the designed device. Entering
time and topological constraints of the project. Functional
modeling of the designed device based on FPGA. Structure
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and methods of preparing the test module of the project.
Creating a test module of the project in text format and in the
form of timing diagrams. Stages of modeling digital devices
based on FPGA.

46 |VVoltage and energy Objective: to develop a deep understanding of processes inf 6 |V V
energy systems and prepare for the design and management
of modern energy facilities. The content includes theoretical
classes, practical laboratory work and the study of current
examples from the energy sector. Content: a comprehensive
study of the theoretical and practical aspects of electrical
systems and energy. Includes the study of the fundamentals
of electrical engineering, distribution and transmission ofi
electricity, as well as analysis of the operation of energy|

systems.
47 Internet of Things This course provides an in-depth look at self-organizing 5 \Y
Technology networks, the concept of the Internet of Things, pervasive

sensor networks, wireless and vehicular self-organizing
networks, 5G aspects of 10T, and an overview of the main
protocols for media access control, routing, and transport
layer. It examines the legal, regulatory, and rights issues of]
loT as a fundamental element of the developing economy.

48 [Electrical measuring Purpose of automation devices. Operating principles off 5 NV v Vv
instruments for automation jautomatic measuring devices. Classification. Connection
diagrams. Ensuring control and management of automatic
devices. Regulatory requirements. Automation of processes
of switching on and off measuring devices and monitoring
of parameters in online mode. Operation and maintenance ofi
measuring devices under warranty service.

Cycle of major disciplines
Component of choice

49 Dynamics and control of  [The objective of the course includes studying the principles| 4 \Y/ \Y
electric drives of operation, dynamic characteristics, control methods and
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application of various types of electric drives. It is aimed at
preparing students to understand and develop electric drive
systems for various industrial applications. The main topics
that this course usually covers are: Fundamentals of Electric|
Drives, Principles of Electric Drive Control, Energy
Efficiency, etc. The course includes not only theoretical
classes, but also practical laboratory work, which allows
students to apply the acquired knowledge and skills in
practice, develop and analyze electric drive control systems,
which is important for their future professional activities.

50|Measuring and control The course is aimed at studying the principles of operation| 4 vV Vv
devices in communication |of measuring and control devices used in telecommunication
systems systems. Students will study radio frequency spectrum

analyzers, fiber optic testing devices, devices for measuring
antenna parameters and network monitoring systems. In
addition, they will master the methods of testing and
diagnostics of communication systems.

51|Linear automatic control ~ [The aim of the course is to teach students the basics of they 5 [V \ \Y
systems theory of linear automatic control systems, methods of
mathematical description of systems, methods of studying
stability and quality. The content covers the following
topics: Basic principles and schemes of automatic control
systems. Typical links of automatic control systems. Time
and frequency characteristics of links and systems. Rules for
transforming structural schemes. Algebraic and frequency
methods for analyzing the stability of linear automatic
control systems. Direct and indirect methods for assessing
the quality of linear automatic control systems.

52 [Microprocessor systems The objective of the course is to explain to students the] 5 \ \Y/
structure and operating principles of microprocessor
systems, as well as to develop skills in their design and
programming. A course on microprocessor systems typically,
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includes a study of the structure of microprocessors, their
operating principles, and areas of application. The content off
this course may include the following sections: 1. History of]
Microprocessor Development: This section discusses the|
emergence of microprocessors, their development, and
changes. 2. Architecture of Microprocessor Systems:
Explains the structure and functions of major components
such as system buses, processor memory, input/output, and
control units. 3. Assembly Language: The role of assembly,
language in working with microprocessors, its syntax, and
programming techniques. 4. Programming Microprocessor
Systems: Application of programming languages, as well as
the processes of translation from high-level languages to
assembly language. 5. Interacting with 1/0 Devices:
Methods of interacting with 1/0O ports, timers, and other
peripheral devices.

53|Design and control of The objective of the course "Design and Control of Electrical 4 vV |V
electrical devices Devices" covers theoretical and practical aspects off
development, control and operation of various electrical
systems and devices. Content that can be included in the
course program: 1. Fundamentals of Electrical Engineering:
Introduction to electrical circuits, Ohm's and Kirchhoff's
laws, circuit analysis methods. 2. Electronic Components
and Circuits: Study of various electronic components
(resistors, capacitors, transistors, microcircuits) and their
application in circuits. 3. Design of Electrical Machines and
Transformers: Development and analysis of asynchronous,
synchronous  machines,  transformers and  other
electromechanical devices. 4. Automatic Control Systems:
Fundamentals of control theory, design of automation
systems, use of controllers and microprocessor systems in
control of electrical devices.
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54|Design of security systems [The content of the discipline "Design of security systems”| 6 \ V \Y \Y
includes the main issues on designing complex security,
systems. General principles of organizing the protection off
objects, structural and functional features of technical means
of ensuring security, as well as methods of combining
various security subsystems into an integrated complex|
taking into account the specifics of a particular object are
considered.

55|Design of electronic means [Study of design methods for technological processes off 5 |V \Y \Y
electronic equipment production. Structure and classes ofi
electronic equipment, factors determining the construction
of electronic equipment. Main stages of development.
Modern and advanced designs of electronic equipment —
cells, modules, blocks, cabinets. Basics of standardization.
Unification of designs. General provisions on quality, on the
technical level and on management systems and quality
assurance of products.

56 Design of electrical devices [Study of the system analysis method in designing electricall 5 |V vV |V V
devices. Definition of the main features of electrical devices
and the basis for searching for technical solutions. Heuristic
search methods. Morphological and automated methods for|
synthesizing technical solutions. Methods and principles for|
solving inventive problems. Evaluation and consideration of
electromagnetic compatibility of electrical devices during
design. Methods for solving engineering and economic
problems using application software

57 |/Automation systems The objective of the course is to help students develop| 6 \Y \Y
technical knowledge and skills required to solve specific
engineering problems. The course covers automation
systems, their structure, operating principles, and hardware.
This course is designed for students in the fields off
engineering, robotics, or software. The course content
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includes the following topics: 1. Basic concepts of
automation systems: definition of automation, its types,
purposes, and areas of application. 2. Sensors and measuring
devices: different types of sensors and their operating
principles, measurement methods, and accuracy. 3. Control
systems: PID controllers, logic controllers, automated
control system circuits and algorithms. 4. Programmable
logic controllers (PLC): operating principles of PLCs,
programming languages, and their applications. 5.
Integration of automation systems: network technologies,
communication protocols, and systems integration methods.

57 Security alarm systems The content of the discipline includes theoretical] 6 \Y
information about the structure, composition and main tasks
of fire alarm systems, issues of categorization of protected
objects, classification of fire alarm equipment, principles of]
operation of fire alarm electronic components and
telecommunication systems, as well as regulatory
requirements for ensuring security are considered.

58 Technical means of Systems approach to designing technical means (TM)., 6 \Y
automation and control Structures of automatic control systems (ACS). Typical
composition of TM ACS. State system of devices. Devices
for obtaining information about an object. Classification of
sensors. Data transmission systems. TM ACS interfaces.
Industrial computers. Programmable controllers. Actuators
for implementing control actions. Equipment protection

59 Digital circuitry Digital circuit engineering is aimed at studying discrete) 5 V
electronic circuits, where electrical impulses have a specific
pair of stable parameters of voltage and electric current.
Circuit engineering is a direction in the field of electronics,
which is focused on the study and development of principles
of operation and technologies for preparing circuit designs
that form the basis of electronic equipment.

KazNITU 703-05 Educational program



NON-COMMERCIAL JOINT-STOCK COMPANY "KAZAKH NATIONAL RESEARCH TECHNICAL UNIVERSITY NAMED AFTER K.I. SATBAYEV"

60|Electronic sensors and Objective: to familiarize students with electronic sensorsand| 4 | V V
transducers converters used in electric power systems at all stages - from
production to consumption of electric power. Contents:
study of the purpose, main characteristics and areas off
application of electronic sensors and converters in electric
power systems. Consideration of the principles of their
operation, design features and methods of use at various
stages of production, transmission, distribution and
consumption of electric power.

61|Electronic engineering Organization of complex services for testing, for settingup,| 5 |V \Y V
for development and design of new services in the field off
electronic devices and instruments, as well as issues off
support and warranty services. Practical application of]
modern electronic components, means and technologies for
information and telecommunication systems, transport and
space technology, energy, computing and medical
equipment. Modern and promising electronic means,
approaches and methods in research, modeling and design of|
micro- and nanoelectronics products
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"K. U. COTBAEB ATBIHJIAFbI KA3AK YJITTBIK TEXHUKAJIBIK 3EPTTEY YHUBEPCUTETI"
KOMMEPUMSIBIK EMEC AKIITUOHEPTIK KOFAMbI
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«BEKITLIAI»
OKY ) K¥MBbIC )KOCIIAPbI
OKy KBITBI 2025-2026 (Ky3, Kexrtem)
binim Gepy GarapamanapbIHbIH TOObI B063 - "Dj1eKTp TeXHHKACHI k9HE ABTOMATTAHABIPY"
Binim Gepy Garapiamacst 6B07104 - "Electronic and Electrical Engineering"
Bepinerin akaeMHsJIBIK Jopexe TexHHKA 7KoHe TeXHOJIOTHs 6aKaTaBPbI
Oky Mmep3imi xone hopmackt KYHJI3Ti - 4 KBLT
caraTien AyIHTOPHSIBIK caﬁamj‘apuu Kypcrap MeH
. AKaIeMHSTBIK napic/nad/mp/ COX cemecTpatep Goiibmmma Gery
Tlonnin . . Bapasik BaksbL1ay .
Ionnin aTayb Baok | Huka KPEeIUTTIH AYIUTOPHAIBIK (OHBIH . 1 kype 2 Kkype 3 kype 4 xype |IIpepexkBu3uTTiiik
KOBI .| cararrap . TYpPi
JKAJIBI KeJleMi caFaTTap iminge 1 2 3 4 5 6 B 3
COOX)
ceM | ceM | cem | cem | cem [ cem | cem | cem
JKAJIIbI BIJIIM BEPETIH INIOHJAEP UKJII (KBIT)
M-5. Cpifaiisiac #KeMKOPJIBIKKA Kapchl MJ/ICHUET, JKOJIOrUsl sKHe Tipumiiik Kayincizairi nerizaepi moayi
o JKBBII,
CHE656 | Dxomnorus xoHe TipIIiTiK Kayincisairi 1 TK 5 150 30/0/15 105 E 5
HUMI36 CLIéaﬁnéc JKEMKOPJIBIKKA KapChl MOJICHHUET TIEH KYKBIK 1 JKBBII, 5 150 30/0/15 105 E 5
Herizaepi TK
. . JKBBII,
MNG489 | DxoHOMHKa XkoHE KACIKepIIiK Herizaepi 1 TK 5 150 30/0/15 105 E 5
. L . . JKBBII,
ELC577 |FobuneiMu 3epTTey oicTepiHin Herisaepi 1 TK 5 150 30/0/15 105 E 5
. . JKBBII,
MNGS564 | KapsKbUTBIK CayaTTBLIBIK Herizaepi 1 TK 5 150 30/0/15 105 E 5
M-1.Tiagik gaiibIHABIK MOy Ti
- JKBBII,
LNG108 |Ieren Timi 5 150 0/0/45 105 E 5
MK
.. JKBBII,
LNG104 | Ka3ax (opsic) Tini MK 5 150 0/0/45 105 E 5
- JKBBII,
LNG108 [Ieren Timi 5 150 0/0/45 105 E 5
MK
. JKBBII,
LNG104 [ Ka3ak (opsic) Tini MK 5 150 0/0/45 105 E 5
M-2./leHe IIBIHBIKTBIPY MOTY.Ii
JKBBII,
KFK101 [/lene msHbIKTHIPY I MK 2 60 0/0/30 30 E 2
JKBBII,
KFK102 | lene mbHbIKTRIPY 11 MK 2 60 0/0/30 30 E 2
JKBBII,
KFK103 | lene mbiabIkTRIpy 11T MK 2 60 0/0/30 30 E 2
JKBBII,
KFK104 | [lene mbiabikThIpY [V MK 2 60 0/0/30 30 E 2
M-3.AKnapaTThIK TeXHOJOTHsJIap MOLYJIi
JKBBII,
CSE677 | AKHapaTThIK-KOMM yHUKAIHSUIBIK TEXHOIOTUsTIap MK 5 150 30/15/0 105 E 5
M-4.9/1eyMeTTiK-MIeHH AamMy MOaYJIi
JKBBII,
HUM 137 | Ka3akcra Tapuxsi MK 5 150 15/0/30 105 ME 5
JKBBII,
HUM 32 | ®unocodust MK 5 150 15/0/30 105 E 5
HUMI20 OneyMerTik-cascaTTady OiTiM MOyl (alleyMeTTaHy, XKBBII, 3 90 15/0/15 60 E 3
casicaTTaHy) MK
HUMI134 OJIeyMeTTiK-casicaTTany OiliM MOLyni (MO/ICHHETTaHY, JKBBII, 5 150 300015 105 E 5
TICHXOJIOT sl ) MK
BA3AJIBIK IOHAEP LIUKJII (BIT)
M-6.Pu3zHKa-MaTeMATHKAJIBIK A2 BIHABIK MOAYJIi
BII,
MAT101 |Maremaruka I 5 150 15/0/30 105 E 5
JXKOOK




BbII,

PHY 111 | ®usuka I 5 150 15/15/15 105
JKOOK
BII,
PHY 112 | dusnka II 5 150 15/15/15 105 PHYI11
JKOOK
BII,
MAT102 [ Maremaruxka II 5 150 15/0/30 105 MAT101
JKOOK
BII,
MAT423 | Maremaruka 5 150 15/0/30 105
JKOOK
M-7.Bba3aibIK AalbIHABIK MOAYJIi
. . BII,
GEN429 | MmkeHepitik jxoHe KOMIIBIOTEPITIK rpauKachl 5 150 15/0/30 105
JKOOK
L BII,
ELC589 | DneKkTpoTeXHNKaHBIH TEOPHSIIBIK Herizaepi I 6 180 15/15/15 135
JKOOK
ELC587 | Monenbaeyre apHaTFaH IporpaMMaibIK opTa BII, TK 5 150 15/15/15 105
BLCS88 MatLab »oHe 6acka ja GarjapiaMansIK oHIMepiHIe BIT. TK 5 150 15/15/15 105
SMEKTPOHJIBIK CYI6anapIbl MoeIbIey
MNG563 Kasakcranuarsl TypaKkThl iaMy Herizaepi xkone ESG BIL TK 5 150 30/0/15 105
skobanapel
ELC590 (9. i ill bl 5 150 15/15/15 105
IeKTPOTEXHUKAHBIH TEOPHSIBIK Heri3aepi KOOK
ELC544 (O, [0} i i bl 5 150 15/15/15 105
IEKTPOHMKAHBIH (DU3HKANIBIK Heri3aepi KOOK
ROBS504 | Xoraps! fenreiini 6ar napmamanay BII, TK 5 150 30/15/0 105
ROBS505 | Ecenrey soHe Oarjapnamanay sicrepi BII, TK 5 150 15/15/15 105
CSE831 |Xacanuel mHTENIEKT Heri3aepi BII, TK 5 150 15/0/30 105
ELC802 Mmxenepiik )icyﬁenfpneri MHKJIIO3MBTI TEXHOJIOTHAIAP BIL TK 5 150 300015 105
JKoHe omOeban au3aiin
M-8.2/1eKTPOHHKA KIHE KACAHIbI HHTEIEKT MOAYJIi
DNEKTPOH/IBIK FBIIBIM TEXHOJIOTUsIChIHA JKOHE bII,
ELC479 . 4 120 30/0/15 75
HIDKEHEpUsAFa Kipicre JXKOOK
. . BII,
ELC573 | DnexTpoHHKa 5KoHE OJIIey TeXHUKAChl Heri3aepi 5 150 15/15/15 105
JKOOK
BII,
ELC591 | DnekTponnKa »oHe CXeMOTEXHHKa 5 150 15/15/15 105
JKOOK
. . BII,
ELC100 [OnrosnekTpOHHKaHbIH Heri3aepi 5 150 15/0/30 105
JKOOK
ELC574 (0. BIL, 5 150 30/0/15 105
IEKTPOTEXHUKAMBIK KYPBUIFBLIAD JKOOK
ROB411 | Enpipinerin sxyiienepai 6ariapnamanay BI1, TK 5 150 15/15/15 105
ROBI195 | MukpokonTposuiepiep yiuin Oargapiamanay BII, TK 5 150 30/15/0 105
MNGS562 | 3usiTkepitik MEHIIKTI KYKBIKTBIK PETTey BII, TK 5 150 30/0/15 105
M-9.971eKTp KeTeKTepi MeH oJiley KYPaJAapbIHbIH MOLYJIi
ELC578 | CanppIK o1eKTp Jererin 6ackapy BIT, TK 4 120 30/0/15 75
ELC579 | Daektp »ererini xKuiirin 6ackapy BII, TK 4 120 30/0/15 75
M-10.Ouaipicti aBTOMaTTaHABIPY MOAYJTi
AUT424 [ Al i i BIL, 5 150 30/15/0 105
BTOMATTAH/IBIPY Heri3aepi KOOK
BII,
ELC581 | ABTOMaTHKaaFb!l 3NEKTPOHHKA 4 120 30/0/15 75
JKOOK
ELC633 |Ennipi 6 i i bl 5 150 30/15/0 105
Hipinren Gackapy xyitenepi KOOK
M-11.1lIpIrapMamibLIBIKTbI JAMBITY MOYJIi
ELC492 (TPU3 i i bl 6 180 30/0/30 120
MHKEHEPITK ecenTep i merryze KOOK
M-13.Kaciou KbI3MeT MoayJii
AAP173 (O ipuGeci bl 2
Ky Toxipubeci KOOK
MNPOPUIIBAIK NOHAEP IIUKJII (ITIT)
M-8.2/1eKTPOHHKA KIHE KACAH/IbI HHTELJIEKT MOAYJIi
111,
ELC685 | HTepHeT 3aTTapbIHBIH TEXHOIOTHSIChI 5 150 30/0/15 105
JKOOK
ELC677 | DneKTpoHIBIK CEHCOpNIap MEH TypIeHiprimTep II1, TK 4 120 30/0/15 75
ELC807 Baitnaneic xyiienepinzneri eney sxoHe GakpLIay TIIT, TK 4 120 15/15/15 75
KYPBUIFBUIAPBI
ELC585 | Canmpik cxema 111, TK 5 150 30/15/0 105
ELC565 | DneKTpOH/IBIK MHKHHHUPHHT TII1, TK 5 150 30/0/15 105




ELC596 |Ky3er nabblibl xkyiienepi 1 III1, TK 6 180 30/0/15 135 E 6
ELC597 |Kayincizaix xyiienepin sxobanay 1 III1, TK 6 180 30/0/15 135 E 6
M-9.271eKTp KeTeKTepi MeH eJiley KYPaJAapbIHbIH MOIYJIi
ELC580 (9. iHil i i I, 4 120 15/15/15 75 E 4
JIEKTP JKeTeriHiH Heriszepi KOOK
ELC634 | MuKpONpOIeccOpIIBIK Kyiiernep 2 II1, TK 5 150 30/15/0 105 E 5
AUT411 | ChI3bIKTBI aBTOMATTHI PETTEY JKyHenepi 2 I1I1, TK 5 150 15/15/15 105 E 5
111,
ELC524 | barmapnamanaHaThIH JOTUKQIBIK HHTETPAIIBI cXeMalap HKOOK 5 150 30/0/15 105 E 5
ELC631 | DnekTp »eTerinii JMHaMHUKachl MeH 0acKapysl 1 II1, TK 4 120 30/15/0 75 E 4
ELC632 DIJIEKTPOTEXHUKAIBIK KYPBUIFbIIApIbl X00aIay *oHe . I, TK 4 120 20/15/0 75 E 4
Gackapy
M-10.Ouaipicri aBTOMaTTAHABIPY MOAYTI
. . TII1,
ELC584 | ABTOMATTaHIBIPY/IbIH SJIEKTPIIIK OJIIIEYilll Kypaiaaphl KOOK 5 150 30/0/15 105 E 5
TII1,
ELC642 |KepHey sxoHe dHeprus 6 180 30/0/30 120 K 6
JKOOK
BLCS82 ABTOMATTAHBIPY KHE GACKapy/IbIH TEXHUKATBIK | I, TK 6 180 2000/15 135 E 6
Kypanjaps!
ELC635 | ABTOMartanasIpy xylenepi 1 IIIT, TK 6 180 30/0/30 120 E 6
M-13.Kaciou KbI3MeT MoayJii
AAP102 | ©nzipicri 1 . 2 E 2
HIIpICTIK MpaKTHKa KOOK
AAP183 |Onaipicri ipube 11 . 3 E 3
HipicTik ToxipuOe KOOK
M-14.KopbITBIHIBI aATTECTATTAY MOAYJIi
ECA103 | KopbITBIHIBI aTTECTALWS | | KA | 8 | | | | | | | | | | | | 8 |
M-12. "R&D" moayai
ELC594 | DneKkTpoTeXHUKaBIK KYPBUIFbLIApABI sK00aay 1 III1, TK 5 150 15/15/15 105 E 5
ELC595 | DnekTpoHbIK Kypanjap/sl xkobanay 1 III1, TK 5 150 15/15/15 105 E 5

OKpbITYIbIH KochiMIua TypJepi (OKT)

AAP500 | Ockepu failbIHIBIK I | | I | | |

32 [ 28 [ 31 | 29|29 | 31 (31|29

YHUBEPCHUTET GoiibIHIIA KUBIHBI:

60 60 60 60
BapabIk oKy Ke3eHiHeri KpeaAuTTep CaHbI
Kpeaurrep
uxa koawl IMonaep uukaepi
minaerTi komnonent (MK) KOO kommnonenti (JKOOK) Tanaay komnonent (TK) BapJibirbt

JKBBIT JKaymel Ginim GepeTiH moHaep MK 51 0 5 56
BIT BasansIk moHmep MUK 0 92 19 111
TIIT TIpodubaik moHxep MUK 0 30 35 65
TeopHATBIK OKBITY OOHBIHIIA HAPIBIFLI: 51 122 59 232

KA KopaIThiHIb! aTTECTATTaY 8
JKUbIHbI: 240

K.U.Cardaes areinaarel Kaz¥ T3Y Oky-anicremenik keHecinin memimi 20.12.2024 :xbuirel Ne 3 Xarrama

HucrutyT Fpuibivu KeHecinin memimi. 22.11.2024 skplarb1 Ne 1 XaTrama

Kou Koiibuiabi:

Backapma my1eci - AKafeMHsIBIK Mocenesep JKoHiHaer

TPOPEKTOP

Vekenbaepa P. K.

Keumicinni:
AKaneMIsUIBIK 1aMy JkeHinzeri Vice- Provost Kanbneesa XK. b.

benim Gacmbicel - BBB Gackapy oHe oKy-oicTeMertik
- Kymaranuesa A. C.
HKYMBIC GoTiMi

WHCTHTYT AUPEKTOPBIHBIH M.a. - ABTOMATHKA XKoHE
YunnGaes E. I
AKMapaTThIK TEXHOJIOIUsAIap MHCTUTYThI

Kadenpa Merrepymici - DIIeKTpOHNKA, TETEKOMMYHUKALMS .
Tamraii E. T.
JKOHE FapbILITHIK TEXHOJIOTHsLIIap

JKymeIc OepyIiiep aTbIHAH aKaJeMHsIIBIK KOMUTETTIH OKili
Jlxanukee M. C.
TanbicTBIM



SATBAYEV
UNIVERSITY

VueOHsli rog

Tpynma oGpa3oBaTebHbIX IPOrPaMM

O6pasoBarenbHas IporpaMma

Hpncym:(aeMaﬂ AKAIECMHUYCCKasa CTCIICHb

®dopma 1 CpoK 00ydeHns

HEKOMMEPYECKOE AKIITUOHEPHOE OBILIECTBO
«KA3BAXCKUI HALIMOHAJIBHBIA UCCJEJOBATEJILCKUM TEXHUYECKU YHUBEPCHUTET uvenn K.M.CATIIAEBA»

PABOYMI YUYEBHBIM IUIAH

«YTBEPXKJIEHO»

Pemennem Yuénoro cosera

HAO «KasHUTY um. K.Carnaesa»
IIporoxoa Ne 10 ot 06.03.2025

2025-2026 (Ocenb, Becna)

B063 - "JueKTpOoTEXHHKA U aBTOMAaTH3aIMsA"
6B07104 - "Electronic and Electrical Engineering"
BakajiaBp TeXHHKH H TE€XHOJOTHIi

o4yHasi - 4 roga

Pacnipenenenne aylnTOpHbIX 3aHATHIH 110
Obuwii 06
i 00Lem Rex/nab/p B yacax Kypcam M ceMecTpam
Kon B Bceero CPO (BTOoM |  Dopma
HaumenoBanue TMCUAILIHH Baoxk | Huka AyauTOpHBIe 1 xypc 2 kype 3 kype 4 xype |IIpepekBH3HTHOCTL
JAHCUMILTHHBI AKaJeMHYECKHX | 4acoB qucie KOHTPOJIsi
yacel
KpeauTax CPOII) 1 2 3 4 5 6 7 8
ceM | cem | cem | cem [ cem | cem | cem | cem
HUKJI OBIIEOBPA3OBATEJIbBHBIX JTUCHUIIJIMH (OOM)
M-5. MO}]yHL OCHOBBI aHTHKOPpyHHﬂOHHOﬁ KYJEBTYPBI, 3KOJOTHH H 0e30macHOCTH JKH3HEAeATeJIbHOCTH
00/,
CHE656 | Dxosorus u 6€301macHOCTb XKU3HEEA TENbHOCTH 1 KB 5 150 30/0/15 105 2 5
00,
HUM136 | OcHOBBI aHTHKOPPYTILIMOHHOI KYIBTYPBI 1 IpaBa 1 KB 5 150 30/0/15 105 €] 5
O0f,
MNG489 | OcHOBBI SKOHOMHKH U NPEAPHHMMATENECTBA 1 KB 5 150 30/0/15 105 5 5
. OO0,
ELC577 OCHOBBI METOJIOB HAYYHBIX MCCIICIOBAHUI 1 KB 5 150 30/0/15 105 c) 5
. 0O0f,
MNGS564 | OcHOBBI (PMHAHCOBOI IPaMOTHOCTH 1 KB 5 150 30/0/15 105 €} 5
M-1.Mopayib A3bIKOBOI NOATOTOBKH
. OO0f,
LNG108 | MHOCTpaHHBIi A3BIK oK 5 150 0/0/45 105 €] 5
. - OOf,
LNG104 | Ka3saxckwii (pycckuii) 361K OK 5 150 0/0/45 105 €} 5
. OOf,
LNG108 |MHocTpaHHBIit s136IK OK 5 150 0/0/45 105 €] 5
OOf,
LNG104 |Kazaxckuii (pycckuii) s3bIKk OK 5 150 0/0/45 105 €] 5
M-2.Mopayib pu3nYecKoil MOATOTOBKH
00,
KFK101 Dusnueckas Kynsrypa | OK 2 60 0/0/30 30 €] 2
OOL,
KFK102 Dusnyeckas Kynsrypa Il OK 2 60 0/0/30 30 €] 2
00/,
KFK103 Dusnyeckas Kynsrypa I11 oK 2 60 0/0/30 30 €] 2
00,
KFK104 |®usnueckas kyasrypa IV oK 2 60 0/0/30 30 €] 2
M-3.Moayab uHGOPMANHOHHBIX TeXHOJOTHit
00,
CSE677 | MH(bOPMAIMOHHO-KOMMYHHKAIMOHHbIE TEXHOJIOTHH oK 5 150 30/15/0 105 €] 5
M-4.Moay/1b CONHATLHO-KYJILTYPHOTO Pa3BHTHS
001,
HUMI137 |Mcropus Kazaxcrana oK 5 150 15/0/30 105 ™ 5
0O0f,
HUMI132 | ®mocodus oK 5 150 15/0/30 105 5 5
Mo, COLMAITBHO-TIO. el 3HaHMI (COLMOJIOr s, (0101
HUMI120 J1yJTb COLMATBHO-TIOHTHYECKUX 3HAHMI (COLMONOTHs 1 5 9% 15/0/15 60 5 3
TIOJIUTOJIOTHS ) OK
Moyib COIHaNBHO-TIONUTHYECKHX 3HAHUH 00f,
HUM134 5 150 30/0/15 105 €} 5
(Ky/BTYpOJOTHsl, TICHXOJIOTHST ) OK
HUKJ BA3OBbIX JTUCHUIJIUH (B1)
M-6.Monyab pu3nK0-MaTEeMaTHIECKOI TOATOTOBKH
BI,
MAT101 Maremarnka I 5 150 15/0/30 105 5 5

BK




B,

PHY111 Dusnka I BK 5 150 15/15/15 105 2
BIL,
PHY112 |®msuxall BK 5 150 15/15/15 105 2 PHY111
B,
MAT102 |Maremaruxa II BK 5 150 15/0/30 105 2 MAT101
B,
MAT423 | Maremaruka BK 5 150 15/0/30 105 2
M-7.Moay.b 6a30B0ii IOATOTOBKH
BIL,
GEN429 | UnxeHepHas U KOMIIbIOTEpHasE rpaduka BK 5 150 15/0/30 105 2
BIL,
ELC589 Teoperuueckue OCHOBBI IEKTPOTEXHUKH | BK 6 180 15/15/15 135 (6]
BA,
ELC587  |IIporpaMMHBIE CPEJICTBA MO/ICTHPOBAHHS KB 5 150 15/15/15 105 O
ELCS88 MouenupoBaHue 3JIEKTPOHHBIX cxeM B cpeae MatLab u B/, 5 150 15/15/15 105 o
JPYTHX TIPOTPaMMHBIX IIPOIYKTaX KB
OcHoBbI ycroitunBoro pasputist 1 ESG npoexTs B B/,
MNG563 5 150 30/0/15 105 €]
Kazaxcrane KB
B,
ELC590 | TeopeTuueckue OCHOBBI 31€KTPOTEXHUKH 11 BK 5 150 15/15/15 105 (6]
B,
ELC544 DH3HYECKHE OCHOBBI NEKTPOHHKH BK 5 150 15/15/15 105 2
BJL,
ROB504  [IIporpammupoBaHHe Ha SI3bIKE BHICOKOTO YPOBHS KB 5 150 30/15/0 105 €]
B,
ROB505 | Merozp! BBIYMCICHNS M IPOTPAMMHPOBAHHE KB 5 150 15/15/15 105 €]
BIL,
CSE831 OCHOBBI HCKYCCTBEHHOT'O HHTEIUICKTA KB 5 150 15/0/30 105 2
VIHKITI03MBHBIE TEXHOIOTUU ¥ YHUBEPCAIIbHBIH N3aiiH B B/,
ELC802 5 150 30/0/15 105 2
MHKEHEPHBIX CHCTEMax KB
M-8.M0)1ym, JJIEKTPOHUKH H HCKYCCTBEHHOI'0 HHTE/JICKTa
ELCATS BBenieHne B TeXHOTOTHH SIEKTPOHHON HAyKH U B/, 4 120 30/0/15 75 5
UHKEHEPUH BK
B,
ELC573 | OCHOBBI 97I€KTPOHUKH ¥ H3MEPHTEIBHOH TEXHUKH BK 5 150 15/15/15 105 5
B,
ELC591 DIIeKTPOHNKA U CXEMOTEXHHKA BK 5 150 15/15/15 105 O
B,
ELC100 | OCHOBBI ONITOY/IEKTPOHHKH BK 5 150 15/0/30 105 5
B,
ELC574 DNEeKTPOTEXHMYECKHE YCTPOIiCTBa BK 5 150 30/0/15 105 €]
BII,
ROB411 IIporpaMMHupoBaHHe BCTPaNBAEMBIX CHCTEM KB 5 150 15/15/15 105 €}
BJI,
ROB195  [IIporpammupoBaHue st MEKPOKOHTPOILIEPOB KB 5 150 30/15/0 105 €]
MNG562 IIpaBoBoe perynupoBaHie HHTEIIEKTyalIbHOM B/, 5 150 20/0/15 105 5
COOCTBEHHOCTH KB
M-9.Mopayib 3JIeKTPONPUBO/JI0B U H3MePHTEJIbHbIX NPHOOPOB
B,
ELCS578 I{ndpoBoe ynpasiieHne 31EKTPONPHUBOIOB KB 4 120 30/0/15 75 €]
BIL,
ELC579 | YacroTHoe ynpaBiieHHe 3J1eKTPOIPHBOIOB KB 4 120 30/0/15 75 2
M-10.MoayJib aBTOMATH3alMH NIPOU3BOICTBA
BII,
AUT424 | OcHOBBI aBTOMATH3aLHN BK 5 150 30/15/0 105 €]
BIL,
ELC581 CuIioBasi BJICKTPOHHMKA B aBTOMATHKE BK 4 120 30/0/15 75 2
BA,
ELC633  |BcrpanBaeMble CHCTEMbI yIIpaBJICHHE BK 5 150 30/15/0 105 5
M-11.Moay.Jib pa3BUTHSI TBOPYECKHX CIIOCOOHOCTEIH
BA,
ELC492 | TPHS3 B pelieHNN HHKEHEPHBIX 3a/1a9 BK 6 180 30/0/30 120 €]
M-13.Mozay.b npodeccHOHATLHO AesiTeIbHOCTH
BA,
AAP173 | YuebHas npakTHKa BK 2 (6]

UK TIPOGUJIAPYIOUUX JACIUTIIMH (TIT)

M-8.M0)1ym, JJIEKTPOHUKH H HCKYCCTBEHHOI'0 HHTE/JICKTa




ELC685 | TexHonorusi HHTEpHET Bemei 1A, 5 150 30/0/15 105 €] 5
BK
A,
ELC677 DJIEKTPOHHBIE CEHCOPBI U NPE0OPa3oBaTEN KB 4 120 30/0/15 75 2 4
M3MepuTenbHbIe 1 KOHTPOJIBHBIC YCTPOICTBA B CHCTEMAX T4,
ELC807 4 120 15/15/15 75 5 4
CBSI3H KB
A,
ELC585  |LudpoBasi cxeMOTeXHHKa KB 5 150 30/15/0 105 €] 5
, A,
ELC565 DNeKTPOHHBIH MHKMHIPHHT KB 5 150 30/0/15 105 5 5
A,
ELC596 CHCTeMbl OXPAHHOI CHTHAITM3ALUH KB 6 180 30/0/15 135 €] 6
A,
ELC597 IIpoexTnpoBanue cucteM 6€30MaCHOCTH KB 6 180 30/0/15 135 €} 6
M-9.Mosyib 3JIeKTPONPUBO/I0B U U3MePHUTEIbHbIX NPHOOPOB
A,
ELC580 | OcHOBBI 371€KTpONpHBOA BK 4 120 15/15/15 75 (6] 4
A,
ELC634 MHuKponponeccopHbIe CHCTEMbI KB 5 150 30/15/0 105 €] 5
A,
AUTA411 JIuHeiiHbIe cHCTEMBI ABTOMATHYECKOTO PErYITHPOBAHUS KB 5 150 15/15/15 105 €] 5
I,
ELC524  |IIporpaMmupyembie JOrHYeCKUe HHTErPAIbHBIE CXEMbL BK 5 150 30/0/15 105 2 5
A,
ELC631 JlMHAMHKa 1 YTPaBIICHHE 1K TPONPHBOAAMH KB 4 120 30/15/0 75 €] 4
IIpoexkTHPOBAHHE H YIPABIICHHE YICKTPOTCXHIMCCKAMI Iz,
ELC632 N 4 120 30/15/0 75 5 4
ycTpoiicTBaMu KB
M-10.Moay/1s aBTOMATH3AIHHA NIPOM3BOACTBA
A,
ELC584 | DnekTpoHM3MepHTebHbIe MPHOOPHI ABTOMATHKH BK 5 150 30/0/15 105 5 5
A,
ELC642 | Hanpsokenne u dHepreTHKa BK 6 180 30/0/30 120 K 6
A,
ELC582 TexHu4ecKkue CpeICTBA aBTOMATH3ALUH U YTIPABJICHUS KB 6 180 30/0/15 135 €] 6
A,
ELC635 CucTeMbl aBTOMATU3 AL KB 6 180 30/0/30 120 €] 6
M-13.Moayab npogeccHOHATBHOI AesI TeILHOCTH
A,
AAP102  |IIpomsBoacTBeHHas MpaKkTHKa | BK 2 (6] 2
A,
AAP183  |IIpomsBozacTBeHHas mpakTuka II BK 3 (6] 3
M-14.Mojayb HTOTOBOIi aTTECTALMH
ECA103 Wrorosas arrecrais | A | 8 | | | | I I | | | | I 8 |
M-12.Moayas "R&D"
A,
ELC594 TIpoeKTHpOBaHHE HMEKTPOTEXHHUECKUX YCTPOICTB KB 5 150 15/15/15 105 (@] 5
I,
ELC595 TIpoeKTHpOBaHHE AIEKTPOHHBIX CPEICTB KB 5 150 15/15/15 105 (0] 5
JlonoiHuTe/IbHBbIE BUABI 00y4enust (1BO)
AAP500 BoenHnas noaroroska | | | | | |
32 (2831292931 (31|29
Hroro no YHUBEPCUTETY:
60 60 60 60
KoJinuecTBO KPeUTOB 32 BeCh NepHo/| 00ydeHHs
Kpeaurst
Kox unkia LMK/IbI JHCHHILTHH
Obs13aTeIbHBINH KOMIIOHEHT By30BckHii KOMINOHEHT KoMnoHeHT 1o BbIGOpY Bcero
[e]0)1} Iukn 061eo6pa3oBaTeNbHbIX IUCLUILTHH 51 0 5 56
B 1{1K1 Ga30BbBIX AMCUUILIHH 0 92 19 111
na Limkn npoHIMpYIONIHX JUCIMILITHH 0 30 35 65
Bcero 1o Teopernueckomy 00yueHHIO: 51 122 59 232
A HWTorosas arrecrauus 8
UTOrO: 240

Pemenne Yuedno-meroanueckoro copera KasHUTY um. K.Catnaesa. Ilporoxon Ne 3 or 20.12.2024

Pemenne Yuenoro coera uucruryra. Ilporokon Ne 1 or 22.11.2024
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“KAZAKH NATIONAL RESEARCH TECHNICAL UNIVERSITY NAMED AFTER K.I. SATBAYEV”

SATBAYEV
UNIVERSITY

«APPROVED»

Decision of the Academic Council
NPJSC«KazNRTU

named after K.Satbayev»

dated 06.03.2025 Minutes Ne 10

WORKING CURRICULUM
Academic year 2025-2026 (Autumn, Spring)
Group of educational programs B063 - "Electrical engineering and automation"
Educational program 6B07104 - "Electronic and Electrical Engineering"
The awarded academic degree Bachelor of engineering and technology
Form and duration of study full time - 4 years
Allocation of face-to-face training based on courses
o Total lek/flab/pr | i hours and semesters
Discipline - Total ) ) Form of .
Name of disciplines Block [ Cycle ECTS Contact | SIS (including 1 course 2 course 3 course 4 course |Prerequisites
code dit hours h TSIS control
credits ours ) 1 2 3 4 5 6 7 8
sem | sem | sem | sem | sem | sem | sem | sem
CYCLE OF GENERAL EDUCATION DISCIPLINES (GED)
M-5. Module of anti-corruption culture, ecology and life safety base
. GED,
CHE656 [ Ecology and life safety 1 P 5 150 30/0/15 105 E 5
) . GED,
HUM136 |Fundamentals of anti-corruption culture and law 1 CCH 5 150 30/0/15 105 E 5
. ) GED,
MNG489 | Fundamentals of economics and entrepreneurship 1 ccH 5 150 30/0/15 105 E 5
. GED,
ELC577 |Fundamentals of scientific research methods 1 ceH 5 150 30/0/15 105 E 5
. . R GED,
MNG564 |Basics of Financial Literacy 1 cch 5 150 30/0/15 105 E 5
M-1.Module of language training
. GED,
LNG108 |Foreign language RC 5 150 0/0/45 105 E 5
. GED,
LNG104 |Kazakh (russian) language RC 5 150 0/0/45 105 E 5
. GED,
LNG108 [Foreign language RC 5 150 0/0/45 105 E 5
. GED,
LNG104 |Kazakh (russian) language RC 5 150 0/0/45 105 E 5
M-2.Module of physical training
. GED,
KFK101 |Physical culture I RC 2 60 0/0/30 30 E 2
. GED,
KFK102 |Physical culture II RC 2 60 0/0/30 30 E 2
, GED,
KFK103 |Physical culture III RC 2 60 0/0/30 30 E 2
) GED,
KFK104 |Physical culture IV RC 2 60 0/0/30 30 E 2
M-3.Module of information technology
. Lo GED,
CSE677 | Information and communication technology RC 5 150 30/15/0 105 E 5
M-4.Module of socio-cultural development
. GED,
HUM137 [History of Kazakhstan RC 5 150 15/0/30 105 GE 5
, GED,
HUM132 | Philosophy RC 5 150 15/0/30 105 E 5
Module of socio-political knowledge (sociology, political GED,
HUM120 . 3 90 15/0/15 60 E 3
science) RC
Module of socio-political knowledge (cultural studies, GED,
HUM134 5 150 30/0/15 105 E 5
psychology) RC
CYCLE OF BASIC DISCIPLINES (BD)
M-6.Module of physical and mathematical training
MATI101 |Mathematics I BD, UC 5 150 15/0/30 105 E 5
PHY 111 [Physics I BD, UC 5 150 15/15/15 105 E 5




PHY112 |Physics II BD, UC 5 150 15/15/15 105 E 5 PHY111
MAT102 |Mathematics 1T BD, UC 5 150 15/0/30 105 E 5 MAT101
MAT423 | Mathematics BD, UC 5 150 15/0/30 105 E
M-7.Module of basic training
GEN429 [Engineering and computer graphics BD, UC 5 150 15/0/30 105 E
ELC589 [ Theoretical Foundations of Electrical Engineering I BD, UC 6 180 15/15/15 135 R
. . BD,
ELC587 | Simulation software 5 150 15/15/15 105 R
CCH
Simulation of electronic circuits in MatLab and other BD,
ELC588 5 150 15/15/15 105 R
software products CCH
Fundamentals of sustainable development and ESG BD,
MNG563 L 5 150 30/0/15 105 E
projects in Kazakhstan CCH
ELC590 | Theoretical Foundations of Electrical Engineering 11 BD, UC 5 150 15/15/15 105 R
ELC544 | Physical fundamentals of electronics BD, UC 5 150 15/15/15 105 E
. . BD,
ROB504 | High-level Programming ccH 5 150 30/15/0 105 E
. ) BD,
ROB505 | Methods of Computation and Programming ccH 5 150 15/15/15 105 E
e . BD,
CSE831 | Fundamentals of Artificial Intelligence ccH 5 150 15/0/30 105 E
Inclusive technologies and universal design in BD,
ELC802 L 5 150 30/0/15 105 E
engineering systems CCH
M-8.Module of electronics and artificial intelligence
ELC479 | Introduction to Electronic Science and Engineering BD, UC 4 120 30/0/15 75 E 4
ELC573 | Fundamentals of electronics and measuring technique BD, UC 5 150 15/15/15 105 E
ELC591 |Electronics and circuitry BD, UC 5 150 15/15/15 105 R
ELC100 |Fundamentals of optoelectronics BD, UC 5 150 15/0/30 105 E
ELC574 |Electrical devices BD, UC 5 150 30/0/15 105 E 5
. BD,
ROB411 [Embedded system programming cch 5 150 15/15/15 105 E 5
. . BD,
ROBI195 | Programming for microcontrollers cCH 5 150 30/15/0 105 E 5
. . BD,
MNG562 | Legal regulation of intellectual property CCH 5 150 30/0/15 105 E 5
M-9.Module of electric drives and measuring devices
. Lo BD,
ELC578  [Digital control of the electric drive CCH 4 120 30/0/15 75 E 4
S BD,
ELC579 | Frequency control of the electric drive CCH 4 120 30/0/15 75 E 4
M-10.Module of production automation
AUT424 |Basics of automation BD, UC 5 150 30/15/0 105 E
ELC581 |Power electronics in automation BD, UC 4 120 30/0/15 75 E
ELC633 [Embedded control systems BD, UC 5 150 30/15/0 105 E 5
M-11.Module of creativity development
ELC492 | TRIZ in solving engineering problems | BD, UC | 6 | 180 | 30/0/30 | 120 | E | | | | 6 |
M-13.Module of professional activity
AAPI173 [Practical training | BD, UC I 2 | I I | R I 2 | | | |
CYCLE OF PROFILE DISCIPLINES (PD)
M-8.Module of electronics and artificial intelligence
ELC685 | Technology Internet of things PD,UC 5 150 30/0/15 105 E 5
. PD,
ELC677 | Electronic sensors and transducers CCH 4 120 30/0/15 75 E 4
- N - PD,
ELC807 |Measuring and control devices in communication systems ccH 4 120 15/15/15 75 E 4
L PD,
ELC585 | Digital circuitry 5 150 30/15/0 105 E 5
CCH
. L PD,
ELC565 | Electronic engineering 5 150 30/0/15 105 E 5
CCH
. PD,
ELC596 | Security alarm systems 6 180 30/0/15 135 E
CCH
. . PD,
ELCS597 | Design of security systems ccH 6 180 30/0/15 135 E
M-9.Module of electric drives and measuring devices
ELC580 |Basics of electric drive | PD, UC I 4 | 120 I 15/15/15 I 75 | R I | | 4 I |




PD,
ELC634 | Microprocessor systems CCH 5 150 30/15/0 105 E 5
. . PD,
AUT411 [Linear System of Automatic Control P 5 150 15/15/15 105 E 5
ELC524 | Programmable logic integrated circuits PD, UC 5 150 30/0/15 105 E 5
. o PD,
ELC631 | Dynamics and control of electric drives ccH 4 120 30/15/0 75 E 4
. . . PD,
ELC632 [Design and management of electrotechnical devices CCH 4 120 30/15/0 75 E 4
M-10.Module of production automation
ELCS584 | Electric measuring instruments of automation PD, UC 5 150 30/0/15 105 E 5
ELC642 | Voltage and energy PD, UC 6 180 30/0/30 120 C 6
. . PD,
ELC582 | Technical means of automation and control ccH 6 180 30/0/15 135 E 6
. PD,
ELC635 [ Automation systems cCH 6 180 30/0/30 120 E 6
M-13.Module of professional activity
AAP102 |Production practice I PD, UC 2 R 2
AAPI183 [Production practice IT PD, UC 3 3
M-14.Module of final attestation
ECA103 |Final examination | FA | 8 | | | | | | | | | | 8 |
M-12.Module of "R&D"
. . . PD,
ELC594 [Design of electrotechnical devices ccH 5 150 15/15/15 105 R 5
. . PD,
ELC595 | Design of electronic means CCH 5 150 15/15/15 105 R 5
Additional type of training (ATT)
AAP500 [Military training | | | | |
32 | 28 31 29 29 31 31 29
Total based on UNIVERSITY:
60 60 60 60
Number of credits for the entire period of study
Credits
Cycle code Cycles of disciplines
Required component (RC) University component (UC) Component of choice (CCH) Total
GED Cycle of general education disciplines 51 0 5 56
BD Cycle of basic disciplines 0 92 19 111
PD Cycle of profile disciplines 0 30 35 65
Total for theoretical training: 51 122 59 232
FA Final attestation 8
TOTAL: 240
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