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1. INFORMATION ABOUT CONSIDERATION, APPROVAL AND APPROVAL
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2. NORMATIVE REFERENCES

The educational program is developed on the basis of the following legal acts and
professional standards:

1. 3akon Pecniyonuku Kazaxcran «O6 obpazoBanum» ot 27 uromnst 2007 roga Ne 319-111
(c I3BMEHECHHSIMH | JIOTIOJIHEHUSIMU TI0 COCTOsTHUIO Ha 27MapTta 2023 roa).

2. HammmonanbHas pamMka KBalu(pHUKaWi, yTBEpKACHHAs MMPOTOKOJIOM oT 16 mapta 2016
roga PecnyOnukaHckoil TpeXCTOPOHHEH KOMHUCCHEM 10 COLMAJIbHOMY MapTHEPCTBY H
PEryIupOBaHUIO COIUATBHBIX U TPYAOBBIX OTHOIIICHUH.

3. OrpacneBas pamka kBamubukammii  cpepbl  «OOpa3oBaHHe», yTBEpXKIACHHAS
[IpoTtokosiom 3acemaHus OTpaciaeBOM KoMuccuM MuHucTepcTBa 00pa3oBaHUS M HAyKU
PecniyOnuku Kazaxctan mo conuanbHOMY MapTHEPCTBY M PErYIMPOBAHUIO COIMAJIBHBIX U
TPYIOBBIX OTHOILLIEHUH B cepe oOpa3zoBaHus U Hayku oT 27 HOs0pst 2019 roma Ne 3.

4. TocynapcTBeHHBIM 00IIe003aTENBHBIN CTAaHAAPT BBICIIErO0 OOpa3oBaHus (TIPHUKa3
MunucTpa Hayku U Bbiciiero oopazoBanus Pecnyonuku Kazaxcran ot 20 despans 2023 roga Ne
66).

5. KBanugpukanmoHHbI CIPABOYHUK JOJDKHOCTEH PYKOBOAMTENEH, CIELHMATUCTOB U
IPYTUX CIYXKAaIlUX, YTBEPXKIACHHBIM TpHKa3oM MUHHCTpa Tpyda W COIHATHHOW 3allUThI
Hacenenus PecmyOonuku Kazaxcran ot 12 aBrycra 2022 roma Ne 309.

6. [IpaBuna opraHuW3anuu y4eOHOTO TpoIecca MO0 KPeIUTHONW TEXHOJIOTHH OOydeHHS B
OpraHM3alUsaX BbHICIIETO W (MJIM) TMOCJIEBY30BCKOIO 00pa3oBaHUs, yTBepKIeHHble [Ipukazom
Munuctpa MOH PK Ne 152 ot 20.04.2011 r. (c nononHeHUsIMU U u3MeHeHussMU oT 04 ampens
2023 Ne 145).

7. Knaccudukarop HampaBieHH MOATOTOBKHM KaJIpOB C BBICIIUM M IOCJIEBY30BCKUM
o0pazoBaHWEM, YTBEP)KICHHBIA IpHUKa3oM MuHHCTpa 00pa3oBaHUs M Hayku PecnyOnuwku
Kazaxcran ot 13 oxTs16pst 2018 roma Ne 569 (c u3MeHEHHUSIMH U TOTOJHEHUSIMHU TI0 COCTOSTHUIO
Ha 05 urons 2020 rona).

8. ANropuTM BKIIOYEHHS U MCKIIOUEHHUs oO0pa3oBaTeNnbHBIX mporpamm B Peectp
0o0pa3oBaTeNbHBIX MPOrPaMM BBICHIETO M TOCIEBY30BCKOIO 00pa30BaHUs, YTBEP)KICHHBIH
[Tpukazom Munuctpa obpazoBanus u Hayku Pecriyonuku Kazaxcran ot 4 nexadps 2018 roga Ne
665 (c momoHEHUSIMH U H3MEHEHHMSIMHE T10 COCTOSIHUIO Ha 23 nekabps 2020 roxa Ne 536).

9. PU-AJIT-33 «llonoxenne o mopsake pa3padOTKH 0Opa30BaTEIbHOW MPOTPaMMBbI
BBICIIIETO U MOCIEBY30BCKOTO 00pa30BaHUM».

10. IlpodeccuonanbHblii  cTaHgapT: «JlMarHocTUpoBaHUEe, TIOBEpKa U HCIBITaHUE
YCTPOUCTB 3JICKTPOCHAOKEHHUS IIEHTPAIbHON 3JeKTpoTeXxHHuUecko madoparopuu (LIDTII)»,
«AJIMUHUCTPATUBHOE W JHUCIETYEPCKOE YIIpPaBJICHHE AMCTAHIUMU dJeKTpocHaOxkeHus (DU)»,
«AIIMUHUCTPATUBHOE U AMCIETYEPCKOE YIpaBICHHE XO3AWCTBOM 3ieKkTpocHabxkenus (LID)»
HIII PK «ATtameken», yrBepxkeH npukazom Ne256 ot 20.12.2019r.

11. Atnac HOBBIX mpodeccuii: MmkeHep 1o MojaepHH3AIMM  00OpyIOBaHUS
TPaJAULIMOHHON PHEPTETUKH.


https://www.enbek.kz/atlas/profession/180
https://www.enbek.kz/atlas/profession/180

3. PASSPORT OF THE EDUCATIONAL PROGRAM

Ne Field name Note

1 Registration number 6B07100347

2 Code and classification of the field 6B07 Engineering, manufacturing and civil
of education engineering

3 Code and classification of areas of 6B071 Engineering and engineering trades

study

4 | Code and group of educational B062 — Electrical engineering and energy
programs
5 Name of the educational program 6B07121 - Electrical power engineering
6 EP type Acting
7 EP purpose Training of competitive specialists in the field
of electric power industry with practical skills
in designing, operating and maintaining
electrical equipment of electrical and traction
substations, railway contact network, as well
as skills in applying modern technologies in
the energy sector.
8 ISCED level 6 - Bachelor
9 Level on NQF 6 - Bachelor
10 | Level on SQF 6 - Bachelor
11 | EP distinctive features No
Partner Higher education institution -
(joint educational program)
Partner higher education institution -
(two-degree educational program)
12 | Form of training Full-time
13 | Language of education Kazakh, Russion
14 | Volume of the credits 241
15 | Awarded Academic Degree Bachelor of Engineering and Technology in
the educational program “6B07121 -
Electrical Power Engineering”
16 | Availability of an appendix to the | Ne KZ12LLAA00025205(005)
license for the direction of training
17 | EP accreditation existence Available

Name of the accreditation body

ND «Independent Agency of Accreditation
and Rating» (IAAR)

Validity period of accreditation

5 years




4. COMPETENCE MODEL OF A GRADUATE

Purpose of the educational program: Training of competitive specialists in the field of
electric power industry with practical skills in designing, operating and maintaining electrical
equipment of electrical and traction substations, railway contact network, as well as skills in
applying modern technologies in the energy sector.

Objectives of the educational program:

1. Formation of a personality capable of self-improvement and professional growth with
versatile humanitarian and natural science knowledge and interests.

2. Formation of the ability to critically rethink the accumulated experience, change, if
necessary, the profile of one’s professional activity, awareness of the social significance of one’s
future profession, and having high motivation to perform professional activities.

3. Formation of special knowledge, abilities, skills and competencies in relation to the
field of professional activity.

4. Formation of the ability to generalize, analyze, perceive information, set a goal and
choose ways to achieve it.

5. Formation of readiness to implement energy and resource-saving technical policies in
the design, installation and operation of electrical power and electrical technological equipment
of industrial enterprises.

6. Formation of graduates’ readiness for production and technological activities, in
establishing the parameters of the optimal operating mode of equipment, monitoring the quality
of operation, improving, modernizing and improving the technical and economic indicators of
substations, electrical systems and networks, power supply of enterprises in various industries,
through the study of elective disciplines.

7. Formation of graduates’ readiness for organizational and managerial activities,
teamwork, and selection of solutions that satisfy various requirements (cost, quality, safety and
deadlines) for both long-term and short-term planning.

8. Formation of graduates’ readiness for research activities, analysis of the state and
dynamics of objects of activity, in the development of plans, programs and methods for carrying
out technological systems and electrical equipment, the use of computer technologies to process
the results of experimental and theoretical research.

Learning outcomes:

LO - 1 Repeat the basic physical processes and principles of mathematical analysis, the
methods of the theoretical foundations of electrical engineering, electrodynamics and the
propagation of electromagnetic waves.

LO - 2 Explain the principles and methods for ensuring life safety, electrical fire safety
and environmental protection using fundamental and specialized knowledge.

LO - 3 Determine the parameters of electrical circuits for the analysis of electromagnetic
and transient processes in electric power systems.

LO - 4 To form knowledge on the assessment of the regime parameters of electrical
circuits and electrical equipment in the description of the processes occurring in them.

LO - 5 Demonstrate the skills of using information and measuring equipment, electronic
and digital devices, microprocessor technology for measuring electrical and non-electric
quantities, processing and analyzing measurement results, storing, collecting and transmitting
information through digital technologies.

LO - 6 Analyze methods and ways of using renewable energy, energy saving and energy
efficiency using knowledge on the development and design of power plants based on alternative
energy.

LO - 7 To carry out the selection of electrical systems and networks, equipment of power
plants, traction substations, using modern software tools to ensure optimal and reliable operation
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of the power system.

LO - 8 Determine the main causes of failures to solve operational problems of the
reliability and stability of electrical equipment, as well as control and measure power quality
indicators for an economic assessment of the reliability of power supply.

LO - 9 Control the operation of electrical equipment through the use of relay protection
and automation in order to check the technical condition and residual life of the equipment to
ensure the reliability of power supply systems.

LO - 10 Perform calculation and selection of elements of power supply systems to
analyze the state and operational reliability of the contact network in order to ensure
uninterrupted traction power supply.

LO - 11 Evaluate organizational and planning calculations for the creation and
reorganization of production sites in the energy sector to ensure efficient modes of the
technological process.

LO - 12 Compare high-voltage tests according to the operating modes of power
equipment, taking into account the peculiarities of the use of modern insulating and electrical
materials.

LO - 13 Apply the skills of a worldview, civic and economic position based on
knowledge of information and communication technologies, focus on a healthy lifestyle to
ensure full-fledged social and professional activities.

LO - 14 Build communication in Kazakh, Russian and foreign languages to solve the
problems of industrial communication, showing the interpersonal and legal interests of the
parties in modern society.

Area of professional activity: The area of professional activity, which includes the field
of science and technology, which includes a set of technologies, means, methods and methods of
human activity aimed at creating conditions for the production, transmission, distribution and
consumption of electricity.

Objects of professional activity: The objects of professional activity of graduates are
enterprises for the production, transmission, distribution and consumption of electricity:
branches of NC KTZ JSC, power supply distances, KEGOC JSC, AZhK JSC, Almaty Metro
Kurylys JSC and other energy enterprises directions.

Types of professional activities

Types of professional activities include:
- production and technological,

- experimental - research,

- service and operational,

- organizational and managerial,

- installation and commissioning,

- calculation and design.

Functions of professional activity:

Under the guidance of a leading (senior) engineer, responsible executive or topic (task)
leader, a bachelor:

- carries out maintenance and control over the quality of operation, improvement,
modernization and improvement of the technical and economic indicators of power stations and
substations, electrical systems and networks, relay protection and automation of electrical power
circuits, power supply to enterprises in various industries,

- carries out metrological verification and technical diagnostics of fixed assets of
electrical stations and substations, electrical systems and networks, relay protection and
automation of electrical power systems.



List of specialist positions: Senior energy dispatcher, electrician (repair and inspection)
area, electrician (traction substation, contact network, power supply area), electrician, electrician.

Professional certificates received upon completion of training: Contact line
electrician, traction substation electrician, relay electrician.

Requirements for previous level of education: secondary education, secondary
specialized education.

Developer: Department of Energy, Academy of Logistics and Transport.

During the training process, students undergo various types of professional practice:
- educational;

- production 1;

- production 2 (pre-graduation).

Educational practice.

The organization of educational practice is aimed at ensuring that bachelors are
familiarized with the main directions, objects, areas of professional activity and profiles of
training and consolidation of theoretical material, as well as conducting study tours in the branch
of the department for this educational program.

Industrial practice 1.

The main objectives of industrial practice 1 are to consolidate theoretical knowledge and
practical skills in the chosen educational program in a production environment, gain experience
in organizational work, develop practical skills and competencies in the process of mastering the
bachelor's program on the basis of the department's branch - Almaty power supply district: repair
and inspection section, section contact network, traction substation, power supply district and in
other regional branches of NC KTZ JSC, as well as in other energy enterprises.

Industrial practice 2.

The main objectives of industrial practice 2 are to consolidate and deepen the theoretical
knowledge acquired during the training process, as well as collect information for writing a final
qualifying work, study best practices at the enterprise, as well as gain experience in independent
work using the skills of analysis, comparison, evaluation and design. The place of practice is
carried out on the basis of a branch of the department in the Almaty power supply district and
other branches of NC KTZ JSC in the regions, as well as in other energy enterprises.

The final certification is carried out in the form of writing and defending a thesis
(project) or preparing and passing a comprehensive exam. The purpose of the final certification
is to evaluate the learning outcomes and mastered competencies achieved upon completion of the
study of the educational program of higher education.

The thesis (project) is aimed at identifying and assessing the graduate’s analytical and
research abilities and is a generalization of the results of the student’s independent study of a
current problem in the field of his chosen specialty. The comprehensive examination program
reflects integrated knowledge and key competencies that meet the requirements of the labor
market in accordance with the educational program of higher education.



5. MATRIX OF CORRELATION OF LEARNING OUTCOMES IN THE EDUCATIONAL PROGRAM WITH EDUCATIONAL

DISCIPLINES / MODULES

Ne Name of the discipline - Matrix for correlating learning outcomes in an educational program with
g @ academic disciplines
3 @ — la|laoa|x vl | o]l | ol |o|Q |2 | X
£°/3 /8|3 /3/9/3/3/5]|3/3/2/2/3 /¢
1 2 3 4 5 6 7 8 9 |10 |11 |12 | 13| 14 | 15 | 16 | 17
1 | History of Kazakhstan 5 +
2 | Phylosophy 5 +
3 | Foreign language 10 +
4 | Kazakh (Russian) language 10 +
5 | Information and Communication Technologies 5 +
6 | Sociology 2 +
7 | Culturology 2 +
8 | Political science 2 +
9 | Psychology 2 +
10 | Physical education 8 +
11 | Ecology and life safety +
12 | Scientific research methods 5 + +
13 | Basics of economics and entrepreneurship + +
14 | Basics of law and anti-corruption culture + | +
15 | Engineering Mathematics 9 +
16 | Applied Physics 9 +
17 | Labor protection 6 +
18 | Innovative computer-aided design systems 6 +
19 | Fundamentals of computer modeling 6 + +
20 | Electrical machines 6 + +
21 | Theoretical mechanics 6 | + |+
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22 | Theoretical foundations of electrical engineering 9 +
23 | Electrical Materials and High Voltage Engineering 6
24 | Materials Science in the Energy Industry
25 | Alternative energy and energy saving technologies 6
26 | Energy efficiency and energy saving based on RES
27 | Electric power systems and networks 6 +
28 | Electrical equipment of power stations, networks and systems +
29 | Relay protection and automation of electric power systems 6 + +
30 | Microprocessor relay protection and automation + +
31 | Digital electronics 6 + +
32 | Digital devices and microprocessors + +
33 | Information and measuring technology 6 +
34 | Control and measuring instruments +
35 | Transition processes in the electric power industry 6 +
36 | Technical diagnostics and repair of electrical equipment 6 +
37 | Traction and transformer substations 9 +
38 | Organization of the production process of the energy sector 9
39 | Contact networks and power transmission lines 9
40 | Basics of building SCADA systems in the electric power 6 + +

industry
41 | Electromechanics and electrical equipment

- . - 6

42 | Electromechanics, electronics and microprocessor technology +
43 | Electricity supply for electrified roads 9 +
44 | Power supply of electric transport and subways +
45 | Stability of energy systems and reliability of electrical + +

equipment 6
46 | Power quality and reactive power compensation
47 | Managerial Economics 3
48 | Time -management
49 | Introduction to MongoDB 3 +
50 | Machine Learning A-Z: Python & R in Data Science +

11




51 | Clever networks based on Smart-Grid 3 +

52 | Active-adaptive control in power systems

53 | Financial literacy 3

54 | Volunteering 1

55 | Educational practice 2 +

56 | Industrial practice 1 3 + | +

57 | Industrial practice 2 4 + | + + | + | +
58 | Final assessment 8 + + | + + | + | +

12




6. STRUCTURE OF THE BACHELOR'S EDUCATIONAL PROGRAM

General labor intensity

Ne /it Name of cycles of disciplines in academic in academic
hours hours

1 Cycle of general education disciplines (general 1680 56
education disciplines)
Required Component 1530 51
History of Kazakhstan 150 5
Philosophy 150 5
Foreign language 300 10

1) Kazakh (Russian) language 300 10
Information and Communication Technologies 150 5
Module of socio-political knowledge (sociology, 240 8
political science, cultural studies, psychology)
Physical Culture 240 8

2) University component and (or) elective 150 5
component

9 C_yc!e c_Jf basic a_nd prof_ile_disciplines (basic at least 5280 at least 176
disciplines, profile disciplines)

1) University component and (or) elective
component

2) Professional practice

3 Additional types of training (ATT)

1) Selectable Component

4 Final certification at least 240 at least 8
Total at least7200 at least240
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EDUCATIONAL PROGRAM

Level of education: bachelor's degree

8. CATALOG OF DISCIPLINES OF THE UNIVERSITY COMPONENT

6B07121- Electrical power engineering

Duration of study: 4 years

Year of admission: 2023 year

Overall labor
intensity
in in .
Cycle E):r?gnn? Name of the discipline academ | academ | Semester Iaﬁ?gg:gg Brief description of the discipline Prerequisites Postrequisites
IC IC
hours loans
1 2 3 4 5 6 7 8 9 10
Mastering the mathematical apparatus for solving Theoretical
theoretical and applied problems of a specific profile, -
. . - g foundations of
obtaining an idea of mathematical modeling and . . .
: : . ; . . - electrical engineering,
interpreting the solutions obtained. Questions of linear Basic school Theoretical
BD uc Engineering Mathematics 270 9 1 LO1 algebra, analytic geometry, mathematical analysis, knowledge in - .

- . . . . . mechanics, Transition
differential equations, series theory are considered. As mathematics rocesses in the
part of the discipline, settlement and graphic work is pelectric ower
performed. Methods of active learning - teamwork, in dusF'Zr
"brainstorming". y
Formation of students' skills and abilities when using
fundamental laws, theories of classical and modern Theoretical
physics, as well as methods of physical research, -

A S . . - foundations of
thinking, scientific worldview, with independent - - .

- s - - electrical engineering,
cognitive activity, be able to simulate physical Basic school Theoretical
BD uc Applied Physics 270 9 2 LO1 situations using computer technology and ideas about knowledae of phvsics | mechanics. Transition
the modern natural-science picture of the world. As part g phnys rocessés in the
of the discipline, settlement and graphic work is pelectric ower
performed. Labs are performed on the Coursera in dusF;r
platform. Methods of active learning - teamwork, y
"brainstorming".
Training of specialists on the theoretical and practical
foundations of safety, safety and facilitation of working
. conditions at its maximum productivity, on the Ecology and life Production practice 1,
BD uc Labor protection 180 6 5 LO2 legislative and regulatory framework in the field of safety 2, Final assessment
labor protection. Teaching methods - analysis of
specific situations (case-study), group discussions.




Innovative computer-aided

Studies computer-aided design systems as a means of
accelerating and optimizing decisions in the design of
electric power facilities related to various subsystems
(electric networks, the electrical part of stations and
substations, power supply to industrial enterprises,

Fundamentals of

Basics of building
SCADA systems in

BD uc design systems 180 LO7 etc.). Within the framework of the discipline, computer modeling ir:zﬁsilrealr;rcogﬁ\c,\ﬁgn
interactive teaching methods, a calculation and Y P 1
analytical method are used. Calculation and design of practice
individual elements is carried out using computer
technology (Excel, MathCad, AutoCAD, SCAD).
toos, hardware and software tooe, 2 vl 2 in the | BaSicschool | inmovative computer-
deveiopment of object models for \;arious purposes, as knowledgg of alded_de5|gn systems,

BD uc Fundamentals of computer 180 LO 5.7 well as the programming lanauaces Pvthon. Jav ’t computer science, Basics of building

modeling ’ . prog g janguages : yt on, ~ava, ec. Information and SCADA systems in
Within the framework of the discipline, interactive Communication the electric power
teaching methods, the calculation-analytical method, Technologies industr
the case-task method, game methods are used. 9 y
The discipline aims to familiarize students with
theoretical and practical knowledge of the processes of
electromechanical energy conversion, design, principle
of operation, characteristics and properties of electrical
machines  and  transformers, equations of Traction and
. . electromagnetic relations, physical working conditions, | Electromechanics and transformer

BD uc Electrical machines 180 LO3,4 operating rules. Interactive teaching methods are used, | electrical equipment substations,
as well as elements of dual training - the study of Production practice 1
individual modules is provided on the basis of branches
of the department at specialized enterprises. The form
of control is an oral exam, as well as the defense of
semester work.

To familiarize with the basic concepts, laws and

theorems that make it possible to compose and study

equations describing the behavior of mechanical

systems, the development of logical thinking and .
understanding that the laws of mechanics express the — Innovative computer-
| - - - . Engineering aided design systems,
aws of mechanical motion of bodies expressed in Mathematics Basics of building

BD uc Theoretical mechanics 180 LO 1,2 | mathematical form, the ability to record a specific '

phenomenon in mathematical form, the formation of
practical skills in applying the basic methods of
mechanics in the study of motion and balances of
mechanical systems in the study of disciplines of the
professional cycle and solving specific problems that
one has to face in professional activity. Methods of

Fundamentals of
computer modeling

SCADA systems in
the electric power
industry
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active training — execution and protection of individual
calculation and graphic works.

BD

uc

Theoretical foundations of
electrical engineering

270

LO1,3,4

Studies electric circuits of direct, alternating and three-
phase currents, steady and transient processes in
electric and magnetic circuits, the theory of
electromagnetic field, engineering methods of their
calculation, analysis and synthesis. The teaching
methods are: problem solving, testing skills and the
dynamics of the formation of general competencies by
performing laboratory work on specialized training
stands.

Engineering
Mathematics, Applied
Physics

Al disciplines of BD
and PD cycles,
Production practice 1

PD

uc

Educational Practice

60

The organization of educational practice is aimed at
ensuring familiarization of bachelors with the main
areas, objects, areas of professional activity and profiles
of training and consolidation of theoretical material, as
well as conducting study tours in the branch of the
department for this educational program.

Fundamentals of
computer modeling

Al disciplines of BD
and PD cycles

PD

uc

Transition processes in the
electric power industry

180

LO1,3

Teach to analyze electromagnetic and
electromechanical transients, static and dynamic
stability of the power system, to study the processes of
starting and self-starting of electric motors, to
determine the level of static and dynamic stability of
the electric power system using the method of
calculating short circuit currents. As part of the
discipline, students conduct detailed studies of various
modes of electrical systems both on specialized training
stands and using virtual models. The basic skills of
working with application software implemented in the
LabVIEW environment are acquired. Interactive
teaching methods, solving situational problems, case-
task method are used.

Applied Physics,
Theoretical
foundations of
electrical engineering

Electric power
systems and networks,
Power quality and
reactive power
compensation,
Production practice 2

PD

uc

Technical diagnostics and
repair of electrical
equipment

180

LO 8, 9,

Studies the maintenance and repair of power supply
devices for the contact network area, the repair and
revision section, the power supply devices of the
traction substation, the maintenance and repair of relay
protection and automation equipment, technical
diagnostics, methods of operation and condition
monitoring, and the extension of the service life of the
main electrical equipment. As part of the introduction
of elements of the dual education system, the study of
individual modules of the discipline is provided for in
the branch of the department on the basis of the Almaty

Contact networks and
power transmission
lines, Relay protection
and automation of
electric power
systems

Organization of the
production process of
the energy sector,
Production practice 2,
Final assessment
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power supply distance (repair and revision section).
Interactive teaching methods, situational tasks, role-
playing games are used. The discipline provides for
guest lectures by top managers of NC KTZ JSC.

PD

uc

Traction and transformer
substations

270

LO 7,10

Studies the principle of operation and operation of
traction substations, teaches the basic skills of
designing, performing traction calculations, as well as
choosing the optimal equipment for a reliable traction
power supply. The student will develop the skills of
analyzing, comparing the technical characteristics of
electrical equipment and making the right choice and
verification. As part of the introduction of elements of
the dual education system, the study of individual
modules of the discipline is provided for in the branch
of the department, on the basis of the Medeu traction
substation of the Almaty power supply distance, where
it also studies the external power supply scheme, a
single-line diagram of the traction substation. The
discipline provides for guest lectures by top managers
of NC KTZ JSC. The form of control is the execution
and protection of an individual task with the design of
the graphic part in the AutoCad software package. It is
possible to perform group work on a comprehensive
final certification.

Electrical machines,
Electric power
systems and networks,
Contact networks and
power transmission
lines, Information and
measuring technology

Organization of the
production process of
the energy sector,
Production practice 2,
Final assessment

PD

uc

Organization of the
production process of the
energy sector

270

LO 11

Studies the basic principles and methods of managing
the production process, labor rationing, professional
assessment of the quality of work, the development and
implementation of the most optimal conditions for the
production process of the energy sector, as well as the
basics of managing the economic activity of an
enterprise. As part of the introduction of elements of
the dual education system, the study of individual
modules of the discipline is provided for in the branch
of the department on the basis of the Almaty power
supply distance (repair and revision section). The
discipline provides for guest lectures by top managers
of NC KTZ JSC. Interactive teaching methods, game
methods are used.

Basics of economics
and entrepreneurship,
Technical diagnostics
and repair of electrical

equipment

Production practice 2,
Final assessment

PD

uc

Contact networks and
power transmission lines

270

LO 10

Studies the processes of interaction of elements of the
contact network, the basics of designing and operating
a contact network, taking into account the interaction of
contact suspensions with electric rolling stock,
assessing the efficiency and reliability of the contact

Applied Physics,
Theoretical mechanics

Stability of energy
systems and reliability
of electrical
equipment, Technical
diagnostics and repair
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network, the impact of the good condition of the
contact network for organizing safe and uninterrupted
traffic. The course ends with the performance and
defense of individual work using computer technology
(MathCad, AutoCAD, etc.). As part of the introduction
of elements of the dual education system, the study of
individual modules of the discipline is provided for in
the branch of the department on the basis of the Almaty
distance of power supply (the area of the contact
network and the car-laboratory of the contact network).
Interactive teaching methods, situational tasks are used.
The discipline provides for guest lectures by top
managers of JSC NC "KTZ".

of electrical
equipment,
Production practice 2,
Final assessment

PD

uc

Basics of building SCADA
systems in the electric
power industry

180

LOS, 7

Studies the principles of building industrial SCADA
systems, interfaces and controllers operating under the
control of SCADA systems, devices, principles of
operation and the main characteristics of programmable
technological controllers, structures and functionality
of modern technological SCADA systems KRUG 2000
and MasterSCADA. The initial skills of working with
application software are acquired for the possible
protection of an individual project. The formation of
general competencies is carried out by performing
laboratory work on specialized training stands.
Interactive teaching methods, situational tasks are used.
The discipline includes guest lectures by specialists
from the operational and dispatching department of
energy companies.

Fundamentals of
computer modeling,
Introduction to
MongoDB, Machine
Learning A-Z: Python
& R in Data Science

Production practice 2,
Final assessment

PD

uc

Production practice 1

90

LO5- 10

The main objectives of industrial practice 1 are to
consolidate theoretical knowledge and practical skills
in the chosen educational program in a production
environment, gain experience in organizational work,
develop practical skills and competencies in the process
of mastering the bachelor's program on the basis of the
department's branch - Almaty power supply district:
repair and inspection section, section contact network,
traction substation, power supply district and in other
regional branches of NC KTZ JSC, as well as in other
energy enterprises.

Basic and major
disciplines of EP

Final assessment

PD

uc

Production practice 2

120

LO 2-12

The main objectives of industrial practice 2 are to
consolidate and deepen the theoretical knowledge
acquired during the training process, as well as collect
information for writing a final qualifying work, study

Major disciplines of
EP

Final assessment
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best practices at the enterprise, as well as gain
experience in independent work using the skills of
analysis, comparison, evaluation and design. The place
of practice is carried out on the basis of a branch of the
department in the Almaty power supply district and
other branches of NC KTZ JSC in the regions, as well
as in other energy enterprises.

TOTAL

3330

111
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9. CATALOG OF DISCIPLINES OF THE OPTIONAL COMPONENT

EDUCATIONAL PROGRAM

Level of education: bachelor's degree

6B07121- Electrical power engineering

Duration of study: 4 years

Year of admission: 2023 year

Overall labor
intensity
In In i
Cycle E):r?gnn? Name of the discipline academ | academ | Semester Iaﬁ?ég:gg Brief description of the discipline Prerequisites Postrequisites
IC IC
hours loans
1 2 3 4 5 6 7 8 9 10
The study of the basic environmental concepts,
environmental problems and approaches to their
solution, sources and types of environmental pollution
by enterprises, the principles of standardizing the School component Labor protection
EC Ecology and life safety LO 2 quality of atmospheric air and water, the main disciplines Final assessment‘
provisions of legislation in various fields, natural and
man-made emergencies, their causes, methods of
prevention and protection Teaching methods -
analysis of specific situations (case-study).
Obtaining theoretical and applied knowledge by
students on the methods of scientific research of Fundamentals of
problems in the field of study, training of specialists | Philosophy, Information computer modeling
GED EC Scientific research methods 150 5 3 LO1,5 | with the skills of cognitive activity in the field of and Communication Innovative computer,-
science, the formation of deep ideas about the content Technologies aided desian svstems
of scientific activity, its methods and forms of gnsys
knowledge.
He studies the activities of enterprises in various types
of markets, the model of equilibrium and functioning of
the market, state regulation of prices and tariffs. Organization of the
EC Considers the concept of entrepreneurship and the Socioloav. Political production process of
Basics of economics and LO 8,13 | limits of its legal regulation, the conditions for the lology, Foliti the energy sector,

entrepreneurship

development of entrepreneurship, organizational and
legal forms of doing business, business planning,
entrepreneurial secrecy, social responsibility of. Active
learning methods: case methods; business role-playing
games, group work.

science, Philosophy

VYnpasneHueckas
SKOHOMUKA,
TaitmM-MeHeHKMEHT
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EC

Basics of law and anti-
corruption culture

LO 13, 14

Improving the public and individual legal awareness
and legal culture of students, as well as the formation of
a system of knowledge and civil position to combat
corruption as an anti-social phenomenon. As a result of
studying the course, the student must master the
fundamental concepts of law, the constitutional
structure of the state power of the Republic of
Kazakhstan, the rights and freedoms of citizens
enshrined in the Constitution, the mechanism and
protection of the legitimate interests of a person in case
of their violation.

Sociology, Political
science, Psychology,
Culturology,
History of Kazakhstan

dunocodus,
Final assessment

BD

EC

Electrical Materials and
High Voltage Engineering

Materials Science in the
Energy Industry

180

LO 12

Studies the main phenomena occurring in dielectric,
semiconductor, conductor and magnetic materials, the
main electrical, physico-chemical and mechanical
properties, the classification of electrical materials used
in the energy sector. As well as the basics of electrical
discharges in gases, the characteristics of the internal
insulation of electrical installations, the main methods
for testing insulation, overvoltages in electrical
networks and methods of protection against
overvoltages. For the formation of competence within
the discipline, interactive teaching methods, a
calculation and analytical method using computer
technologies (Excel, MathCad), as well as the
implementation of experimental laboratory work both
on a specialized training stand and simulating
insulation tests in a virtual environment are used. As
part of the introduction of elements of the dual
education system, the study of individual modules of
the discipline is provided for in the branch of the
department on the basis of the Almaty power supply
distance (repair and revision section).

Applied Physics,
Digital electronics

Electromechanics and
electrical equipment,
Final assessment

LO 12

Studies the main characteristics and principles of the
use of electrical materials in devices of electrical
engineering and electric power industry. Students will
be able to classify electrical materials according to their
composition, physical properties and technical purpose.
The formation of general competencies is carried out
by performing laboratory work on specialized training
stands. Within the framework of the discipline,
interactive teaching methods, the method of case-tasks
are used.

Applied Physics,
Digital electronics

Electromechanics and
electrical equipment,
Final assessment
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BD

EC

Alternative energy and
energy saving technologies

Energy efficiency and
energy saving based on RES

180

LO 6

Studies the methods and ways of using non-traditional
and renewable energy sources (RES), the principles of
building autonomous energy supply systems, the main
properties, designs and principles of operation of the
main power and auxiliary equipment, modern and
promising directions of development (technologies) of
RES, their impact on the environment and ecology .
The formation of general competencies is carried out
by performing laboratory work on specialized training
stands. Within the framework of the discipline, the
calculation and analytical method, the method of case
tasks are used.

Applied Physics,
Digital electronics

Electric power
systems and networks,
Traction and
transformer
substations,
Production practice 1,
2, Final assessment

LOG6

Studies the principles of energy conversion, the
operating conditions of the main elements of power
plants during operation, methods of technical and
economic calculations for conducting surveys of
enterprises and energy audits when using energy-saving
technologies. Assess the effectiveness of renewable
energy sources in order to develop and implement the
necessary changes in their structure from the standpoint
of increasing efficiency and addressing energy saving
issues. The formation of general competencies is
carried out by performing laboratory work on training
stands. Within the framework of the discipline, the
calculation and analytical method, the method of case
tasks are used.

Applied Physics,
Digital devices and
microprocessors

Electrical equipment
of power stations,
networks and systems,
Traction and
transformer
substations,
Production practice 1,
2, Final assessment

BD

EC

Electric power systems and
networks

Electrical equipment of
power stations, networks
and systems

180

LO4,7

Studies the task, structure, choice of electrical
equipment of electrical networks and substations, basic
regulatory and technical documentation for systems in
general and specific electrical equipment, principles for
choosing a circuit and layout of high voltage
switchgears, design of switchgears at substations. The
discipline includes guest lectures by representatives of
top managers of energy companies.

Applied Physics,
Electrical machines,
Electromechanics and
electrical equipment

Electricity supply for
electrified roads,
Traction and
transformer
substations,
Production practice 1,
2, Final assessment

LOG6, 7

Studies the main characteristics, areas of application,
principles of operation, design of electrical equipment
used in power stations and substations, networks and
systems. Calculates short circuit currents and selects
equipment at power stations and substations, for own
needs of power plants and substations. The discipline
provides for guest lectures by stakeholders of energy
companies.

Applied Physics,
Digital devices and
microprocessors

Power supply of
electric transport and
subways, Traction and
transformer
substations,
Production practice 1,
2, Final assessment

24




Relay protection and

Forms knowledge about the principles of organization
and technical implementation of modern relay
protection of electric power systems for carrying out
technical calculations of parameters, setting up and
selecting elements of relay protection devices with
individual work on the MathCad, AutoCad software
packages, as well as laboratory work on a specialized

Digital electronics,

Traction and
transformer

automation of electric power LO 5,9 | training stand using the computer simulation method Electric power substations,
systems and practical analysis of simulation results. Practical | systems and networks | Production practice 2,
classes of certain modules are studied on the basis of Final assessment
the branch of the department in real production
conditions. Guest lectures by top managers of NC KTZ
JSC, including representatives of scientific and design
institutes, are planned. It is possible to perform group
BD EC 180 work at the final certification.
Formation of students' skills in the practical application
of relay protection and automation to ensure the
reliability of power supply systems. When studying the
discipline, it is envisaged to perform laboratory work
on the stand, settlement and graphic work. Practical Digital devices and Traction and
Microprocessor relay class_es of indivio_lual modules of the discipline are micr_oproces_sors, transfo_rmer
protection and automation LO5,9 | studied on @he basis _of the branch of the departmer_lt,_ as | Electrical equipment suk_)statlons,_
part of the introduction of elements of the dual training of power stations, Production practice 2,
system. The discipline provides for guest lectures by | networks and systems Final assessment
stakeholders of energy companies. The method of
computer simulation and analysis of the results is used.
It is possible to perform group work with public
defense of your own project.
Formation of students' understanding of digital Information and
electronics, the basics of digital circuitry, the principles measuring
of operation and design of digital devices. The course technology, Relay
discusses the main methods of description and Applied Physics, protection and
Digital electronics LO 5,7 synthesis of logic circuits, modern means of developing Engineering automation of electric
digital devices. Mathematics power systems, Basics
of building SCADA
BD EC 180 systems in the electric
power industry
It is focused on the study of the theoretical and Control and
practical foundations of the functioning of digital Aoolied Phvsi measuring
Digital devices and devices and microprocessors in order to create pplied FhySICs, instruments, Relay
LO 5,7 Engineering

mi croprocessors

schematic diagrams of communication devices and
infocommunication technology. Within the framework
of the discipline, interactive teaching methods,

Mathematics

protection and
automation of electric
power systems, Basics
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computational and analytical method, and the method
of case tasks are used.

of building SCADA
systems in the electric
power industry

BD

EC

Information and measuring
technology

Control and measuring
instruments

180

LO5, 8

Studies methods and means of measuring the energy
parameters of electrical circuits, measuring and
information systems and complexes, the principles of
constructing measuring instruments, including digital
ones. Students will use active methods to plan and
execute an experimental study using electrical
measuring instruments, evaluate the results of
measurements of electrical quantities by performing
laboratory work on specialized training stands, and
compare measurement results using a virtual
environment. Evaluates the accuracy of measurement
tools and results, verifies electrical measuring
instruments. Within the framework of the discipline,
interactive teaching methods, a calculation-analytical
method, and a case-task method are used.

Applied Physics,
Digital electronics

Traction and
transformer
substations, Relay
protection and
automation of electric
power systems

LO5, 8

Studies the device and principle of operation of
measuring equipment and instrumentation used in the
energy industry, methods for measuring and controlling
the parameters of electrical circuits and electrical
equipment, the structure of analog and digital
measuring instruments, their characteristics. As a result
of studying the discipline, the student will be able to
classify the readings of instruments that regulate the
technological process. The formation of general
competencies is carried out by performing laboratory
work on training stands. Within the framework of the
discipline, interactive teaching methods, a calculation
and analytical method are used.

Applied Physics,
Digital devices and
microprocessors

Relay protection and
automation of electric
power systems,
Electrical equipment
of power stations,
networks and systems

PD

EC

Electromechanics and
electrical equipment

180

LO 4, 12

Studies electromechanical processes of energy
conversion, principles of operation, design and
characteristics of electric machines of direct and
alternating currents, electrical insulating and cable
technology, theory and application of induction
heating, arc discharge, modern automatic control
systems for electric drives. As part of the study of the
discipline, the solution of practical problems is
provided, including: the design of a traction motor, the
choice of cable technology, electrical insulation and
electrical equipment.

Electrical machines,
Electrical Materials
and High Voltage
Engineering

Transition processes

in the electric power

industry, Production
practice 1
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Electromechanics,
electronics and
microprocessor technology

LO9

Studies modern protection and emergency automation
equipment in the electric power industry on a digital
basis using microprocessor systems in electrical
complexes, considers the basic principles of the
functioning of the hardware structure and program
control. Within the framework of the discipline,
interactive teaching methods, a calculation and
analytical method are used.

Digital devices and
MIicroprocessors,
Materials Science in
the Energy Industry

Transition processes
in the electric power
industry, Relay
protection and
automation of electric
power systems,
Production practice 1

PD

EC

Electricity supply for
electrified roads

Power supply of electric
transport and subways

270

LO9, 10

Studies methods for evaluating and selecting rational
technological modes of operation of power supply
devices, the choice of locations for traction substations
and linear devices for traction power supply, depending
on the size of the movement. The discipline provides
for guest lectures by top managers of NC KTZ JSC.
Interactive teaching methods, project method are used.
It is possible to perform group work at the final
certification.

Electric power
systems and networks,
Contact networks and

power transmission

lines, Traction and
transformer
substations

Production practice 2,
Final assessment

LO 9, 10

Studies the technological modes of operation of power
supply devices for electric transport and the subway,
the methodology for calculating the main parameters of
the traction power supply system. The discipline
includes guest lectures by representatives of the
transport company, as well as scientific and design
institutes. Non-game interactive teaching methods are
used.

Electrical equipment
of power stations,
networks and systems,
Contact networks and
power transmission
lines

Production practice 2,
Final assessment

PD

EC

Stability of energy systems
and reliability of electrical
equipment

Power quality and reactive
power compensation

180

LO7,8,9

Studies the theory of reliability of energy systems, the
physical nature of electrical equipment failures,
mathematical models of failures, elements of
probability theory and mathematical statistics and their
application in reliability calculations, the basics of
reliability analysis, methods for calculating reliability
indicators and indicators of the level of reliability of
electric power systems. Within the framework of the
discipline, interactive teaching methods, a calculation
and analytical method are used. The discipline provides
for guest lectures by stakeholders of energy companies.

Electrical Materials
and High Voltage
Engineering,
Electrical machines

Technical diagnostics
and repair of electrical
equipment,
Production practice 2,
Final assessment

LO 8

Studies electrical devices used in the use of electrical
energy, starting from its production, transmission,
distribution and consumption, their purpose, main
characteristics, as well as areas of application,
principles of operation, design of monitoring and
measuring indicators of power quality and reactive

Control and
measuring
instruments,
Transition processes
in the electric power
industry

Traction and
transformer
substations,
Production practice 1,
Final assessment
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power compensation. Within the framework of the
discipline, interactive teaching methods, a calculation
and analytical method are used.

Formation of the conceptual apparatus and
development of economic analysis skills using modern
models and laws of economic science, consideration of
economic problems and tasks facing the head of the
company. The study of this discipline will allow
students to gain and develop knowledge in the field of

Basics of economics

Organization of the
production process of

Managerial Economics LO 8, 13 analyt_lcal research of economic, _technologlc_al and and entrepreneurship the energy sector,
technical parameters of an enterprise, an(_j will al_so Final assessment
PD EC 90 allow them to master the s_k_llls_of applying special
methods of economic justification of management
decisions and assessing their consequences. Active
learning methods are used - situational tasks, case
method.
Fo(rjmation c]:f _students' general ide_as _at;out tfgje ess;'nge Organization of the
and types of time management, principles and methods . . -
Time -management LO 11 of ti)r/r?e resource man%gementp for IOmore successful Basics of economics production process of
- A - . and entrepreneurship the energy sector,
professional activities. Active learning methods are Final assessment
used - situational tasks, case method.
Formation of students' ability to process large amounts Fundamentals of Basics of building
of da_ta (MongoDB) to solve profes_sional problems, computer modeling, SCADA systems in
Introduction to MongoDB LOS effectl\_/ely e_lpply m_ethods, teghnologlgs_a}nd tools for Digital electronics, the electric power
analyzing big data in professional activities. Methods Scientific research industry, Final
of active learning are applied - group work. methods assesanent
PD EC 90 Introducing students to the field of Data Science and Fundamentals of Basics of buildin
Machine Learning, which covers data visualization, computer modeling, SCADA svstems ign
Machine Learning A-Z: LO5 6 data analysis, libraries and open source tools. Methods | Digital devices and the electr?/cs ower
Python & R in Data Science ' of active learning are applied - group work. microprocessors, industr IPI nal
Scientific research asse szm ent
methods
Studies modernized power supply networks that use
information and communication networks and Electric power Basics of building
Clever networks based on LO5. 7 technolc_;gles to collect information a_bout energy systems and networks SCADA systems in
PD EC h 90 "' | production and energy  consumption,  which . ' the electric power
Smart-Grid 11 Innovative computer-

automatically improve efficiency, reliability, economic
benefits, as well as the sustainability of electricity
production and distribution.

aided design systems

industry, Final
assessment
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Active-adaptive control in
power systems

LO5,6

Studies a new generation electric power system based
on the multi-agent principle of organization and
management of its functioning and development in
order to ensure the efficient use of all resources
(natural, social production and human) for reliable,
high-quality and efficient energy supply to consumers
through the flexible interaction of all its subjects (all
types of generation , electrical networks and
consumers) based on modern technological means and
a single intelligent hierarchical control system.

Electric power
systems and networks,
Innovative computer-
aided design systems

Basics of building
SCADA systems in
the electric power
industry, Final
assessment

TOTAL

2130

71
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10. EXPERT CONCLUSIONS
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Ha obpaszoBarensiyio nporpammy 6807121 — «Dnexrpoaneprernian
110 Hanpamienmo nojgrotosku 6B071 — «inkenepus 4 HHKEHEpHOe Ae10»

Peanusauns ofpazosarensnoii nporpammsr «6B07188 ~ IT-Dnepretikan
OCYWCCTBACTCANOCPEACTBOM NOCACAOBATCABHOCTH HM3YHACMBIX IMCUHMILIHH, C
YCTAHOBICHHEM KOHKPETHLIXIAAAY W LeneBbIX Hnauxaropos. [lpociexnsaercs
MEAIMCLUMNAMHAPHOREIANMOACTICTBHE, KOTOPOE IAKMOYACTCA B KOMIICKCHOH
CBAIH MCKIY COACPAAHHEMOTACHLHBIX Y4eOHBIX JMCUMIUIMH, NOCPEACTEOM
KOTOPBIX ~ JIOCTHIACTCH  BHYTPCHHEE  COMHCTBONPOrpaMML!  NOATOTOBKH
CNeUMANNCTOB,

B yuebuom nnase oGpazosarenshoii nporpaMMEl onpegenel mepedens
BCCX  YMeOHLIX JIMCUMIIMH OOR3ATENBHOrO KOMMOHEHTZ M KOMIIOHEHTa M0
BLIOOPY,  TpyRoeMKOCTs  xaiioiyueGHON  AMCLUMIIMHBI B KPeAHTax,
NOCACAOBATENBHOCTE WX W3YUCHHA, BH/B! Y4eOHbIX 3aHATHIAH (DOPMBLI KOHTPONA.
AKTYQIBHO HIYYeHHC BOMPOCOB HKONOTMYCCKON OBGCTAHOBKH Hobecneyenue
ycrosnit  Gesonackoil Tpynosoit AesTentHocTH Ha npennpuatHax AO HK
«Kasakcran temip xomw» OGpasopatensiple Tpaektopuy paspaGotansl B
COOTBETCTBHH C 3ANPOCAMM IHCPreTHHECKOH 0TPacaH.

Lenb  obpasosarensuoit  nporpammst  «6B07121-Inextposneprerukan
AKTYaNbHA, CHOPMYIMPOBAHA 0CTATOMHO NAKOHHHMHO M obbeauHser s cebe
pesyabTarsl  ofyuenus. B onucanms  qHCUMIIMH  OTP@KEHBl MXUCIH H
COAePKAHHE, KAK MHAMKATOPA JOCTIKCHMA Ppe3yNLTaTos  oby4cHus no
AannoiiobpasosatensHoii nporpamme. Tawke, B ofpazosarensnoit nporpamme,
paspaGoTanHoil HaocHOBe NPOPECCHOHAILHOMD CTAHAAPTA, OTPANKEHE OCHOBHbBIE
TPYAOBBIE (QYHKUMM B KOMACTCHUMAX M Pe3ynbratax oOyMeHHs, yKazaHbl BHIH
cBa3eil ¢ paboTOAATEAAMH NPOBEACHHE [OCTEBLIX NEKUMH, JIeKUMA BeAYLHX Ton
MEHEAEPOB JHEPreTHYeCKOH XoMnawnii, wanuune duananos xadeapua Gaze
OpraHu3almit,

Taxum oOpasom, npeacTasnenHas Ha O9KCmepTH3y obpazoparesnbHas
nporpamMma  6BO7121-DaekTposHepreTHka  MOAHOCTBIO  COOTBETCTBYET
tpeGopanmin TOCO, mmeeT 4eTkylo nociefoBaTe/ibHOCTE NPH paspaborke,
oTBevaeT COBpEMEHHBIM  3aNpOCaM  pbiHKA Tpyna, npo(eccHOHANbLHBIM
CTAHAAPTAM W MOKeT ObiTh peanusosasa ANS NOAMOTOBKM Kagpos Mo
obpaszosarenvoil nporpammebakanabpnara no Hanpasaesno 6B07121-
DnexTpoIHepreTHKa.

Ixcnepr
Hausansumk otaena uudpacrpyxrypst PLL Y AT

{Oro-Bacroynoro pernona (PLIYTT-2 Aamars)

ASKoe aTgesenie MarnCTPanLHOil ceTr
s ¢ Capcendexos b.C.
2023 r.



IKCHEPTHOE 3AKJHOYEHHE

Ha obpasosarensiyio nporpammy 6807121 - DNEKTPOIHEPTETHKA

Peannsauus o0pasoBaTenLHo NPOrpaMmb «6BO7121
DAEKTPOIHEPreTHKAN OCYLIECTB/IRCTCA  NOCPEACTBOM  110CAS0BATENLHOCTH
H3YHaeMBIX AWCUMIIMH, C YCTAHOBACHHCM KOHKPCTHBIX 34184 M LICICBLIX
HHARKaTOpoB. [lpocicanBaeTcs MEKIMCUNNIMHAPHOE BIAUMOARHCTRIE, KOTOPOE
JAKMOYACTCA B KOMMICKCHOMN CBAIM MCKLY COACPKAHHEM OTACAbHBIX y4eOHbIX
AHCUHIUTHH,  NOCPCACTBOM | KOTOPBIX  JAOCTHIAETCH  BHYTPEHHEE  EAMHCTBO
NPOrpaMMel NOArOTOBKH CNELHATACTOB,

B yueBnom nnane obpasosatensioli nporpasusl onpeneneH nepeders seex
YUEOHBIX AMCUMIUIME OBA3ATENLHOID KOMMOHCHTA M KOMAOHEHTA M0 BLIOOPY,
TPYAOCMKOCTE KaK10H Y4eOHON AMCUMNNRHBL B KPEAHTAX, NOCHEA0BATENLHOC Th HX
H3YUCHHSA, BUABI Y4eOHLIX 3aHATHA W (POPMBI KOHTPOAA. AKTYQILHO H3yueHue
BOMPOCOB 3KONOrHYeckoil obcranosku u obecneverne ycaosuii GezonacHoi
TPYAOBOH  JAEATCABHOCTH  Ha npeanpuaTuax  AO  «Anaray  Kapeik»
O6paszoBatebible TPAaeKTOpHUM PaspaboTalbl B COOTBETCTBHM ¢ 3anpocamy
IHEPreTHYECKOI oTpachy.

Leas obpazosarensuoii nporpammsl «6B07121 — Dnekrposneprerskan
AKTYanbHa, CPOPMYNHPOBAHA AOCTATOYHO NAKOHMYHO M ODwBeAWHNCT B cebe
pesyabTarTsl 0OyueHua. B onucanum Aucunnann oTpakens uX wean 1 cotepaanie,
Kak HHAMKATOPA JOCTHXKEHHA PE3YILTATOB 00YHEHHA 110 1aHHON 0DPaI0BATENLHOM
nporpamme. Takxe, B 0OpasosaTenbHON NporpaMme, paspaboTaHHoll Ha ocHOBE
NPOecCHOHANLHOID CTAHAAPTA, OTPAXEH! OCHOBHBIE TPYAOBLIC (YHKUMM &
KOMINETEHUHAX W Pe3yIbTaTax odyueHnA, yKalansl BIALI CBS3el ¢ paGoToaatensvi:
MPOBCACHHE  FOCTEBLIX  JieKuMil, NCKUMA  BEAYWHX  TON  MEHCIKepoB
IHEPreTHYECKOH KOMNAHN#A, HaauaHe hunnanos kadeap Ha Gase oprauuIauuii.

Taxknum  oOpasom, npeacTaBieHHas Ha  IKcrnepTuiy  oBpazosarenbHan
nporpamma  6BO7I121  —  DuekTpodHepreTHka NONHOCTBIO  COOTBETCTBYeT
rpeGopanuan T'OCO, nMeeT 4eTkylo nocneaoBarTeAsHOCTL NpH  paspadorke,
OTHEHACT COBPEMEHHBIM 3AIIPOCAM PhIHKA TPY/1A, NPO(ECCHONLIBHBIM CTaHIapTaAN
W MOXKET ObiThb PeAINIOBAHA A1A NOAFOTOBKH Kaapos 1o obpasoBarentHoi
nporpamse Gaxanaspuara no nanpasaesmo 6B07121 - Dnextposneprerika.

Ikenepr

«Anaray XKapoik Komnauuscein
“ - | Anexcanapos C.B.
- 2023y,
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INCHEPTHOE SARHOYEHNE

HA OOP OV IO Hporpasivy OBO712 1 — « ek rpodnepreThran

Peann i UOPBOBITICIILHON NPOLPasmul «6B0OT121 -
"-).'lcmpumcplcmk:l» QCVICCTBANCTCH  NIOCPEACTBOM nocae0BaTeNbHOCTH
WAVMACMBIN  AHCINNAMIL € VCTAMOBACHHEM  KOHKPSTHLIX  3afaY¥ W UCACEBIX
mimkatopos [lpocaeunpsactes MeKANCURNAMHAPHOE BIAHMOACHCTEBHE, KOTOPOC
JKINOYACTCR B KOMINICKCHON CBASH MEXAY COACPIHAHHEM OTACNBHBIX YYCOHBIX
ANCHMOAME,. NOCPEACTBON  KUTOPBIN  AOCTHIACTCH  BHYTPEHHCS  CAHHCTBO
NPOFPAMMEL O OTOBKIL CHCHIELTNC TOB

B yuetnom naane o0pasosrieasioil nporpasaist onpeaenscH nepeycHb Beex
YOeOnux e o080 KOMIONeIa ¥ KoMnonenTa no seiGopy,
TPV AOCMROCTL K108 Y eOnoil MCIHILTIHLE B KPSANTAN, 10CNeosaTenbHOCTh WX
IANHCHIA. BB VOCOHLIN Sl tiil i iopyMLl KONTPOAA. AKTVANBHO H3YYCHHC
BONPOCOE  ROIONINCCKON 00 1anaBkn 1 odecneuenne  yeaosuii  0e3onacHoi
IPYAoBOR  ekicaocn g apenpuatiay. AQ «HK «KTX  n apyrax
MEPICEIMCCRIN  Roviiny OO0pisosireapiue  packiopuir  paipadoTansl B
COOTHETCTEAN C SanpPOCEAN JHCPECTHMCCROR OTPacH.

[lean obpasosarensnoil nporpammu «6B07121 INCKTPOIHEPreTHKAY
AKTVINILHA,  CPOpMYANpoBaNa  A0CTATOMHO  Aakonnune n obwennnger B cebe
PESYARTATE OOV GeHIA. 1 OnICaHnm ANCLINITIE OTPAXENbl MX UENI # COJEpPKAHNE,
KOK WHAHKNTOPE J0CTIERCHIA PESYALTaTos 00YHEHng N0 AanHoit odpasosaresHoA
nporpavse Take. B OOPRIIORATCILNON NPOrpavMe, PpazpadoTinNoil Ha OCHOBE
NPOPECCOIENILHOTID CHILEPIL ONRERCHL OCHoBHBIE  Tpyonue  (pyHKuun B
KOMOCTEHILMAN 1PV AL TATAN OO ICHIA. VI BRI Cos3ei ¢ palloToaaTenaMH;
NPOBCACHIE  TOCTCBBIN  JICKIMIL  JCKINA  ACAYWHN  TON MEHEAKEPOB
MHCPICTHICCROIT KOMIEIIIL. @ KIKKS HDOOBEACHHE BLICSANLX 300 THIT B paMKax
[PELLI AT AN c).m.umun(»pn SOBSTHMN 113 Gzneqm;ma:lm\ K:t(])cnp Ha Daze
opl HLLE SRR

Fammsr  OORoN. P ICTAaBICHIEAN  Ha DRCOCPINZY  00Pa3oBaTenbHasn
NPOTPAMM w6307 121 DNCKTPOIHCPICTHRD 1O HANPABACIINIO NOArOTOBKH
kaapos 6BO71 — «llHiKEHEPHA M HIKESHEPHOE A€/10», NONHOCTLIO COOTBETCTBYET
pedosaisvm [OCO, waeer 4ersylo nocnenosarensiocTe npn  paspaborke,
OTBEHIC T COBPEMEHHLIM 3AIPUCAN PLIKKD TPYAd, NPOdEcCHOHaNLHLIM CTAHAAPTAM
HOMOKCT ObiTh PEIHIOBANA 118 NOAFOTOBKH KaaApos 1o 0Opa30BaTeILHOMN
npot pavste Gakacaspiaia «6B0O7121 Dnekrposuepretnkan no naNpasneHnIo
GBOTI - allmkenepus 0 HIKCHEPHOS AC/10%

)o:cmﬁn

\(,(,g)lulupum\h llum npaofeeccop
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11. REVIEWER'S CONCLUSION
PENLEH3HA

Ha oOpazoBaTeiLHyio nporpammy 6B07121 — DnekTporuepieriika
no HanpasaeHiio noarotoskn 6B071 — «Mienepus U HIKCHEPHOE JACH0nN

Peuenznpyemas obpazosarensias nporpasma 6B07121 - NCKTPOIHEPIETHKA
(yposenb Gaxkanaspuar, ¢opma 00y4eHHA: AHCBHOE, CPOK oGyuenun: 4 roja).
NPHBEACH MOJETb BLINYCKHNKA, TAe OTPEKEHL KOMIETEHUMIT, KOTOPLIMK J04KCH
o0NajaTe  BHINYCKHME B PEIYILTaTe  OCBOCHHA  AaHHOM o0pasosare1LHOH
nporpaMMel. JIMCUMIARNE! YueBHOro NiaHa O peueHIHpyeMoil 00pajopateisHOM
nporpamme (OPMHPYIOT Bech HeoOXOAMMbII  nepeueHs  ODLICKY/ILTYPHLIX M
npodeccHoHanbHbIX KOMNETeH M, ApeAYCMOTPEHHBIX 1OCO no
COOTBETCTBYIOLMM BHAAM jcaTensHocTH. B yseGnom nuane oOpasosareisHoil
NPOrpaMMel  ONpefeieH MepeucHb BCeX YUeOHbIX JIMCLHMNANH  ODAIATENLHOIO
KOMIOHEHTZ M KOMIOHEHTA 10 BuibOpY, TPYAOEMKOCTh Kamaod  yuebnoil
AMCUMIUIMHBL B KPEAWTAX, MNOCACNOBATE/ILHOCTE WX W3YHCHUA, BHMIAbL Y4eOHLIX
3anaTHil 1 Gopmbl KORTpoa. Katanor anexTuBHbix Aucunnan, Kataior BY30BCKOIO
KOMMOHCHTA MOAHOCTLIO OTPAKAIOT MPEEMCTBEHHOCTL AHCUMIUINE (AJTOPHTMbI,
CTPYKTYPBI AaHHBIX K nporpammuposaine, JIoKa ibHble CHCTEMB! ABTOMATH3ALHA H
YNpaBaeHus ).

ColniogeHa NOCACAOBATENLHOCTD  M3YHCHHH  AMCUMILIHH,  BKIKOYCHb
AMCUMANKHLL, HeoOXOAMMEIE JUIS [POM3BOJACTEA M TEXHOJMOrHYECKOrD Mpouecca.
Conepkanne paGounx nporpaMm yueGHBIX AMCUMIUIMH W NPAKTHK NO3BOJSCT
CACHATL BLIBOA, HMTO OHO COOTBETCTBYET KOMIETEHTHOCTH MOJE/IH BbIIYCKHHKQ.
OGpazoBaTe/IbHas NPOrpaMMa NPeAYCMATPHBACT NPOPECCHOHAILHO-NPAKTHUECKY IO
noarotosky obyvaroummxca B sune npakthkn, CoACpRanne nporpaMM paKtig
cBuaeTenLCTBYeT 00 uX  cnocoGnocTH  cOpMUPOBATL  NIPAKTHMCCKHE  HABbIKK
obyuaiommxes. [as paipaboTkn 0DpazoBaTe/1bHON NPOTPamMMbl OBIIK NpHBJAEUEHE!
onuITHLI  NPodeCCOpPCKo-NpPenoAaBaTeNbCKuil  COCTaB, BEAYWIME NPEACTABHTENH
paGoronatens, OOY4aOWMECH, YuTeHst X Tpefosanus  NpH  (OpMHPOBAHMH
JHSUINARH NPOReCeHOHATRHONO UK.

Zakmouenne: B uenom, peueHinpyemas obpasosatensHas  nporpamma
orseyaet ocHopHbiM TpeboBanuam NOCO, naunonansuol pamke ksanugmkaumii,
orpacnesoil paMke KBANUPHKALHI, NPOHECCHOHANBHBIX CTAHAAPTOB, AT/IACY HOBBIX
npogeccui H cnocodcTeyer dopMHpOBaKNIO ODLUEKY ALTYPHBIX "
npogdecCHORANBHBIX KOMAeTeHUH no  Hanpasiaendio noaroroskn 6B0O7121 -
DNEKTPOIHEpreTHRA

Peuenzent:
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PELIEH3USA

ia obpajopaTensuyio nporpammy 6B07121 — «21€KTPOIHEPrCTHAY
no Hanpasnenuio noarotToskn 6B071 — «Mnzenepus H HHKEHEPHOC ACION

Peuenzupyemas obpa3zoBareabHan nporpamMma 6B07121] -
«dneKTposnepreTnkay (yposens Gakanaspuar, opma obyuennus: IHEBHOE, CPOK
oGyucnus: 4 roaa), NPUBEACH MOAEH BHIMYCKHHKA, A€ OTPAKCHDI KOMIICTEHIIHHA,
KOTOPHIMH JI0/KeH 0071a1aTh BBIMYCKHHK B PE3YJbTaTe OCBOCHHA JIAHHOH
o0pa3zoBaTenbHOil nporpamMMsl. JucunnanHer y4eOHOro wiana 1o peLeH3npyeMoit
oOpasosarenuLioit  nporpamme  GopMMpyIOT  BCCh HeoOXoauMBIA  niepevYeHb
OBIICKYILTYPHBIX W NPO(ECCHOHATLHBIX KOMNCTCHLHA, MPEAYCMOTPEHHbIX
FOCO 1o COOTBETCTBYIOUMM BHAAM JeATeabHOCTH. B yqeOHOM ILUIaHe
00pa3oBaTenpHOM MPOrpaMMbl ONpenesen nepeyeHb BCEX y4eOHBIX AHCUHILUIHH
06S3aTeIBHOTO KOMIONEHTA M KOMIOHENTA Mo BHIGOPY, TPYAOEMKOCTh KaAKIOH
yueGHO AMCUMIINHEl B KPEAWTaX, NOCHEA0BATE/IBHOCTE MX H3YHCHHA, BHIBI
yueOHBIX 3aHATHI # (opMBI KOHTPOs. KaTanor 31eKTHBHLIX IHCUHILIHH, Karanor
BY30BCKOrO KOMMOHEHTA MOJHOCTLIO OTPAXAKT MPEEMCTBEHHOCTh IHCUMILIHH
(ANTOPHTMBI, CTPYKTYPbl AAHHBIX M NPOrpaMMHPOBaHHE, JIOKanbHBIE CHCTEME
ABTOMATH3aLMH K YIIPABJISHHS).

CobmoaeHa nocaCAOBATCNLHOCTh M3YYCHHA AHCUMIUIMH, BKIIIOYCHBI
NMCUMIUIMHEL, HEOOXOMMMBIC U8 TNPOM3BOJACTBA M TEXHOJOIHYECKOro nporecca.
Costepxkanne paGounx nporpamMm y4eOHBIX AMCUMIUIMH H NPAKTHK MO3BOISET
¢elarh BhIBOA, YTO OHO COOTBETCTBYET KOMIETEHTHOCTH MOJEIH BBINYCKHHKA,
O6pasosarenbnas nporpamma npeaycMaTpHBaeT npodecCHOHAIBHO-
MPAKTHYCCKYIO NOArOTOBKY OOY4aiOUHXCA B BHIC MPAKTHKH. Conepxanne
NpOTpaMM [PAaKTHK CBHAETELCTBYET 00 HX CMOCOGHOCTH CHOPMHPOBATH
npakTHycckue Hasbikd obywaiommxcd. Jlna  paspaGotku  obpasoBaTenbHOI
nporpaMMbl ObLIH IPHBIEYEHB! ONMBITHBIA NPODECCOPCKO-NPENOAABATELCKUI
cocTaB, Bejylde mnpejacTapiTenn paboroparens, oOyuaiommecs, y4TeHbl HX
TpeGosanua npd GOPMUPOBAHHH THCLUHNANK npodecCHOHANBHOr0 UMK,

Jakaouenne: B uenom, peuensupyemas oOpazosarenbHas nporpaMma
orseyaet ocHoBHbiM TpeboBannam 'OCO, HauHoHaNBHOH pamke KBaaM(HKALMI,
OTpac/neroil PaMKe KBAIHQHKALMH, npoECCHOHANBHBIX CTAHAAPTOB, ATiaacy
HoseIX mnpogeccuit ¥ crnocoGerByer  OPMHPOBAHMIO  OOMICKYABTYPHBIX M
npo)eCCHOHAILHBIX KOMICTCHUMA N0 HanpaBicHHIO nogrotoskn 6B07121 -
«INEKTPOINEPreTHKAY

Peuensenr:
Puanaix AO HK "KTK"
AJIMATHHOKAA JMCTAHINS 3ekTpocHabxenusa D4-19
Hauanpyix pajiona snextpocnabkens
3 . Hypbekos 0.K.
wAH » " 03 2023 r.
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PENEH3WSI
Ha obpasosareannyio nporpanmy 6807121 — W IIEKTPOIICPICTHE LD
Ho Hanpasaenio noprotoskn 68071 ~ «Minkenepus ¥ HHAKEHEPHOE €105

Obpazosarensias nporpamwma (yposenn obpasonanns: Gakanaspuar) 6307121
«INeKTpoIHEpreTHKay COACPKRMT  creyionyo  MHpopmanmio:  Ksatuduxanns
BRIIYCKHNKA, opMa 1 cpok oOyueHHS, KOMICTCHTHOCTHAS MOAC/H BLINYCKHHK,
MPHBCACH NOANLI niepeyeHh KOMIETeHUMIL, KOTOPLIMI JOIDKEH OBAANATE BLATYCKITHK
B PESYIALTATE OCBOCHMA  AMCUMIAIMH BY3OBCKOTO KOMIOHEHTZ W KOMIOHCHTA
MIEKTHBHBIX JIICUMIIHA 110 AanHO# o6pasopaTeasHO nporpaMme.

Aucunnamiel  yuebnoro nmaka  no peucHsnpyemMoii  obpalosarenLHON
nporpamme  OPMHPYIOT Bech HCOGXOMMMBI  HEpeteHb O0WICKY ALTYPHBIX ¢
MpOdPecCHOHANLHRIX Komnerenuum, npeayemorpenisx 'OCO no coorsercrayiommm
BUJIAM J1ATENLIOCTH,

B yueGroM nnane oSpazosatensuoii NPOrpaMMel ONpeesiel nepeveris Beex
YUEOHBIX AMCUMIIHH  OOA3ATENBHOIO KOMIOHEHTA M KOMMOHEHTa 10 BeIbOpY,
TPYAOEMKOCTE KQKIOH YIeOHON JAHCLUHIUIHHLL B KPCANTAX, NOCACAOBATENLHOCTE HX
M3YHEHHA, BHILL Y4eOHBIX 3amMaATHit u popmul KoHTpons. Karanor IeKkTHBibIX
Aucuunaun,  Katanor  By3oBCKOTO  KOMUOHCHTA  [OJNHOCTBED  OTDAKAIOT
MPECMCTBCHHOCTL  aucuumiMH.  Hanpumep,  MHHOBaUMOHHLIE  CHCTCMBI
ABTOMATH3HPOBANNOrO npockTHposanus, Ochosbl nocrpoesns SCADA chcrem 8
WICKTPOIHEPreTHRe, DACKTPOIMCPreTHUECKIE cHeTeMBl U ceTH, Peicitnas 3aumra n
ABTOMATHKA WIEKTPOIHCPICTHYECKHX CHCTCM M T

Codmosena  nocHeA0BATE/IBHOCT  MIYMCHHA  JHCUMILIMH,  BKJIIOUEHL
AMCHMILTHNLI HEOGXOIMMBIE UL NPOMIBORCTRA B TEXHONOIMMNUECKONO Npoliecea,

Conepwanne padounx nporpamM y4eGHbIX AMCUMIUIMK W NPAKTHK MOIBOASET
CAENATH BLIBOJL, YTO OHO COOTBETCTBYET KOMMETRHTHOCTHOM MOCIH BLINYCKHHKA.

OOpazopareiibHan NPOrpaMMa IPeIyCMaTPHBACT PaXTHICCKYIO MOArOTOBKY
OBYHAOMMXCS B BHAe NpaxTuky. Conepaanue NporpaMm npakTHi CBHACTCALCTRY CT
00 1X cnocoOROCTH CHOPMHPOBATE NPAKTHYECKHE HABLIKH OBYHAROLIMXCA.

HAas pazpaborks oOpasopaTeIbHON NPOrpaMmbl OLUIH NPUBICUEHB! ONBITHBI
MPOHEeCcCOPCKO-NPENoAaBATENLCKIi COCTAB, BEAYIIHE IPCACTABITENN paboronarens,
obyualoupiics, yuresw ux tpeosanma  np  QopMupoBaHuM  AMCLUUIN
MpOgecCHOHANLHOTO UHKNA,

Jakaouenne:

B uenom, peueniupyemas o0paloBaTeabHas NPOrpaMMa OTBCHACT OCHOBHLIM
rpebosanmav [OCO, waunonansHoli pamke kpanndmkaumii, orpaciesoil paMie
KBUITH(OHKAUNI, TPO(GECCHOHAILHBIX CTAHAAPTOB, ATIACY HOBEIX npodeccuit u
cnocoGeTsyeT  OPMHPOBAHMIO  ODWIEKYALTYPHBIX M MPOdecCHOHANLIBIX
KommneTeHuuit no HanpasncHuio noarotosky 68071 — «Miokenepns n unwenepnoe
JACI0n,

P3u) AO «KEGOC» -
newue MICy
Bexaiinap A.C.
2023 r.



12. LETTERS OF RECOMMENDATION

CAAMATBE JAeKTPMe afiinicray CAMATHHCKAS NCTANIHN
ancrannnaeny «Kamkeran remip woann anekrpocuaiaen s granaia
VATTRIK KOMILEMISCLIND auonepnoro obmecToa
ARHHONCPUIK KOFAMBIN LI » - HANMOMAALHAT KOMIM I
CAIMATEL MAICT PASILALIK e v WKABARCTAN TEMID KOALIY -
foaimmecin guanans «ANMATHICKOE OTACACHAC
w
e ———
Anmare: xanacs, 3esuyxoea xeweci, 76 ropoa Anmares, ynuia 3emiyxosa, 7b
realdare 296-32-14, ren/paxe 296-24-97 ren/daxc 296-32- 14, ren/daxe 296-24-97

3aseayroweit kadeapoii « IuepreTukar
AO «AxanemMust JOrHCTHKH H TPAHCHOPTa»
Eriexosoii A.T.

Yeamaeman Anap Tawonecosua!l

Pykonoacteo AO HK «Kazakcran Temip XKonwn, ANMATHHCKaA AMCTAHIIHS
atekTpocuadxenna OY-19, 8 auue vavanennka DUD-1903 marosoii  NOACTAHIUHH
«Megey» Kafipomua Asmupa  Tyneraiiyiel, O3HAKOMHIOCE € COACPKAHHCM
obpasosareasnoit nporpamye «6B07121-DnekTposHepreTHKa» W BHECIO CACAYIOUIHE
PEKOMCH IR

- YBUIMMHTE  KOAWYECTBO HACOB, BBUICAACMBIX HA NPOBEACHHE HACTH
aaboparopueix w0 npakTdeckux  damamii na  Gazax  paGorojaveneli ¢ ueanio
GOPMUPOBAHKA ONPEACHCHHBIX BIJIOB NPOPCCCHOHANIBHMX KOMMNCTEHIMIT;

- AKTYQIMIHPOBATE Colepaanne o0pasoBATCIBHBIX NPOrPAMM IIYTEM BKIIOYMCHHS
B uuka Gazosux o npodmiMpyiommux  MOAyaei  AMCUMIIIMHEL,  OTPAKAIOIME
HHHOBAIHOHHBIC CHCTEMB! B IEKTPOIHEPICTHKE, HHHOBALUMI B 2NEKTPOIHEPreTHKE M
aneprochepexeHn.

[peararaeTes BRIOYHTS CAEAYIOIHE AHCUMNAnNL: O8ecneucHne BeICOKOH
HPPCKTHBHOCTH MCHONLIOBAHIA ICKTPOIHEPIHH HA NPOMBILIICHHBIX TIPEANPHATHAX;
Ineprochepemenne B JKKXT Dnepreriricckas shdektnsnocts B anekTposnepreTnie;
Dnexrpocnadmenne MEKTPHOHUNPOBAHHEIX nopor; Anexrpocuabxenmue
FICKTPHYUCCKOTO TPAHCHOP I H MCTPOIOJKTCHA.

- YBC/THUMTE KOAMYECTBO HACOB, BBICARCMEIX Ha NPOBEACHHE NPOH3IBOACTBCHHBIX
NPaKTHK;

BEJNOMHTL AHCUMILINHE

- ¢ KomnereHuusmn  cpepu  obecneuenms  sHeprosddexTusHOCTH 1
HeprocOepeRenns

- KACOMKECH OPraHH3aliy NPOHIBOACTSA i OXPAaHbl TPYAR SHCPTONPETPHATHi;

= JINCLMIVIHEL 110 9KCIUIYaTalHi # PEMOHTY ICKTpooBopy RoBanis;

- IKOHOMHMCCKOIO It ¥NPABNCHYECKOro XapaKTepa;

€ IPOTPAMMHBIM ODeCTIeUEHHE;
— K 1P » v,
{57 g, SN

 Piooroain

S”
S¥L X, ./[ \#ﬁ ,' -
LNy Y o Kaiipoasiun AT,
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13. MINUTES OF REVIEW AND APPROVAL

ARMICMIUS JOrHCTHRN 0 TpancnopTa

Bumncka n3 MIPOTOKOJA N 6
3aceianus kadeapet «Inepreruxan

r. AnMaTm 14 penpans 2023 1.

Npenceaarens: Ersexona A T.
Cexperapn: Cemiick EE.

Npucyrersosanm:  sascayioumii - kadeapoit  Emexosa AT, jpokrop  PhD,
accowmtposannmii npodweccop Onrap b., accncrent npodieccop Jlxabarnma 3. K., 4101, acene,
npod. Adapaxmanos E.A., nokrop PhD, accucrent npopeccop Kaanen JKIK., maructp, cennop-
fextop KowmGacna KK, maruerp, cennop-nextop Yrenteprenona C.M., maructp, cenmop-
aextop Kapacaesa O.P., marucrp, cenmop-nexrop KanumGeros I'TL, Marucrp, accHctent-
openopasarens O6miGex M., maructp, accucrent-npenoaasareis Kynaxmeros H.H.

[peacrasnrean ¢ upoussoaersa:  Amwes MK —  rapwuit  McHeakep
pyHKUMOHAILHOIO  HANPABNCHWA 10 NPOMIBOACTBY W Texwonormsm Jlenapramesra
anexrpuuxain 1 anepreriin Guanana AO «HK «KTHK» - «lnpexuns MarncTpansHoi ceru»
(onnaitn), MammpOexos HM. ~ masannung Anmariuscxoil gucranimm aekrpocHabmenus AQ
«HK «KTH» «Anmaruncxoe orjieiacHie MarncTpaasioil cety, Aancenwror T.K. — riuasmii
HIDKCHCP MO TeXHUKC OC30M2CHOCTH AJIMATHHCKON AMCTaHINN nckTpocHabxkenna AQ «HK
«KTH» «Anmamnnckoe oraeacine MarncTpanenoii cerun (onnaiin), Koiiumes T.K. - arn.,
npoeccop kapeapu «I1d, HT u KOy KasHY um. Anie-Dapabu, Kaan C.B. - npejeeaarenn
npasaciua «Jokaisnui npodeoiosn «Cepikreey (onnuitu).

. O6yuawmmeen: smarucrpaut rpynnse MI-DD-21-1x Acavanap ., cTyacnTut rpynnut
99-19-1i: Epmexbacs H.F., Fanuscan A, Cefaanan A, Baibkan A, Kyanwim M,

NOBECTKA JIHS:
4. OOHORJICHHUC KOMICTCHTHOCTHOI  MONCIM  BRNYCKHHKA 110 JCHCTRYIOULMAM
00pasoRATEALHAIM NPOrpaMMaM Kadeaph!,
3. PaceMOTpenue ROBMOXKHOCTH REIONCHIA Jicinninnt 8 PYTT n KBK/KDJ1 ans

O npuéma 2023 roaa.

o wersepromy Bonpocy CHAYIUAJIH: 3as. xadeapoii «Iueprernxan Ersekosy AT, ¢
NPCIOAEHHEM  PACCMUIPEIL  KOMICTEHTHOCTHYI)  MOLEAL  BLITYCKHHKA NO 3 ypOBHAM
obpazosanmn: DOKWIABPHAT, MalWCIPATYPa, H0XTopastypd, no aeiicrsyrownym OIT kadenps
W IHEPreTHKAN,

baxaxaspuam: 011 6B07121 - Dnexrpoanepreruxa, 6B07188 — 1T Dnepreruxa.

Macucmpamypa: Ol TM0O7149 - Dnextpoaneprernka (npodusuas, 1.5 roaa), TM07150
- FNeKTPOANCPreTHERa (HayHno-nenarornueckas, 2 rona).

Hoxmopanmypa: O 8DO7160 - Daexrposneprenika.

KoMnerenmiocTHas MOACAL BLIMYCKUHKA BXAIOUACT B cebR CIeIyIOnHE YacTH:
- Ilenn  3ana44 oOpasosareiuiol NporpaMMel;

- Pesynuratel obGyvcnns,

- O6nacrs, obuextl, PYHKUHH 1POdECcCHONANBHOI NeATeIBHOCTH;

«  llepeuens joamnocreil 1o obpasoparcibnoil nporpamme;

< llpodeccnonaibirie CCprHGHRATH, OAYIEHHES 110 OKOHYAHIN 0Dy eHIN;
- Tpebosanns K UPCALICCTBYOIICMY YPOBHIO 00pasoBaHis.
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BLICTYIIIL:  Mpeacrammrens  paborogareneit, wiew AK  OIl 6BO7121 -
Anexrpoonepreinka, TMOTI49 — DnexipoonepreTxi, IMO7150 = Daexrposnepreryi,
HLUILHIUK AsiMaTiickoil ancranuim anextpocHabxenns AQ «HK «ICTAD eAnmarunckoe
oraeinenne Marnerpansiol cery - MamsipSexos Hypiran MakcyTXaHoBIY, ¢ HHpopMausen,
qT0 KOMICTeHTHOCTHAA MOJICHL BHIYCKHUXS OXRBATHIBAET BCC 1peboBanns, LpELARIACMC
npeacrasurenami padoroparencit, C npeuIoKCHICM OCTaRHTH G maMeHennil

BLICTYTIWL: [Mpeacrasurem, padoroaateneii no Ol 607121 - DackmporniepreTusa,
TMO7149 — Onexrpomiepreruxa, TMOTIS0 — DacxkTporniepreTika, roasustil HKenep no
TexIke  Gesonachoctn AaMarnckoii mmeranuun mekpocuatxenns  AO  «lIK «KTAG
SAIMATHICKOC  OTACACHNG marncTpaipuoli ceme - HCancenron Tanrar KeanpGeronu4,
ACHCTBYIOMIME MOACAN BLITYCKHNKOB, ABARKTCA AKTYANLULIMHE H OTBCHAIOT BCCM TPEOOBAITAM
PHHKS Tpyaa.

NOCTAHOBH.IN:

. MndopMaimio HpHHATE K CREJICHHIO,

2. Ilpn opMispOBaHII KOMIETEHTHOCTHOTO MO/ICIs BIIIYCKHIKA YHECTh aKTYLILHOCTS
I BOCTPeBOBANNOCTE PRIHKA TPYAA,

3. Tocne pacemoTpenia Ha Kapeape KOMOETENTHOCTIHIX MOACICH BLINYCKHIKOB 110 3
VpoBUAM OLITO NPCATOWCHO NEPCAaTL A PACCMOTPENHA W YTBCPIKACHHA KOK YMb
HUCTHTYTa «ABTOMATHIAUMA H TEICKOMMYIHKAHI

Mo nsvomy CJAYIHAJAM: 3as. ksdeapoit  «Jucpretuxan  Ersekosy AT. ¢
nudopmanueli npeAIoKRERnen JCHYIWATE npeactisnienen padoroaareneii u MNIIC kadespsr no
BIIOMEHINO HOBBIX anetssnnn 8 KDL v PYI] nprema 2023 1,

BhLI0 OTMEYCHO 10 B TEKYLIEM YHCHOM 108y 8 cns3i ¢ uamenennsmn » HIIA MHBO
PK  core  HCOBXOAWMOCTE  AKTYANMIBMNN  ACHCTRYIONMX  00PA3OBATCABHBIX  NPOIPAMM
Gakanappnara i Marnctparypet. KpoMe T0ro paccMarpusacrcs CPCHCKTHEA yHacTHA AlluT 8
pasnuunx: peittinrax & tom wmcae i QS by Subject, B cnaIn ¢ ITHM Takke Tpedycrea
nepeesotp Aciicrayionpix OfL B wensx ARTYanusatith 00pasoBaTeanitax nporpinm Orna
coanana Qokyc-rpynna n3 swcaa seaynx ATNC ans nposeacia CPaBnUTEALIOND aHANNIA
KIMIXCTANCKOTO M MEKIYHAPOAIOIO ONEITA peammiaumy obpatosateasuuix nporpamm (QS by
Subject . ap.) IlpeanaracTca NepecsMOTPeTL HasBanis AMCUMIIMH B COOTBETCTBHM ¢
NPOTPAMMAMH TTOTEHUHANLHBIX MEKAYHAPOIHLIX TIAPTHCPOB, HTO JACT PAL DPEHMYWECTS B
Tpancepre KPEAHTOE M B YUACTHH AKaemn B MEKIYHAPOIHBIX PCHTHHTAX, YMEHLILKIL
konuuecrso ancumiumn 8 OI1, Tem caveiy CXOANC JAUCHMIUIHEL YKDYIHHTB, YTO HOMOKET
HPENOAABATENIM CKOHURHIPHPOBAILCA HA O/IHOM HONMOIT LUPOIPAMME AMCUMILIMHEL, HEAKSIH
pa3tuBars ¢ Ha 2-3 JOFHYCCKI CXOKHE IHCILILIHEL.

PeKOMEIAYETCA BHLIACASTL 1A OANY JWCHMAINNY OT 6 no 9 KpeaMTOR, MTO TaKKe
KAUCCTREHIO NOBAMACT Ha BLGOP AHCIHIINI CTYACHTAMN KoMAoncHTa no subopy i raySokoe
NOTPYAKRCHIE 15 KA NPeMeT.

BBICTYIINJI: Kanues ACH. paspaGoTiux  o0pasoBateasiiX nporpamMm  scex 3
yposueit, B cBIin ¢ ARTYRAM3ALIET DPEIAIAe] YMEHLUNTE Koanyecrso ancumin 8 OI,
CxO¥kHE ANCLUMUIMKEL YKPYIHItTL, IT0 NOMOKET (PENOAABATEANM CKOHUSHTPHPOBATLCA HA
ANl IHOJIHOH LIPOTPAMME AMCLMIVIMHBL, HEHCIH piiGusars ee Ha 2-3 AOrHYECKH CXOKME
AMCLMITIMHLE,

B xone obcykiaeHms cpean  npodeccopexo-npenopasarensckoro  cocrasa (IC),
COTPYJUMMKOR 11 ODYHAIOUMIXCA. YHTCHBW NPC/UIORCHIA paGoronareneil u BuuTyCKHUKOB. Ha
OCHOBAITIH FTOro Gy copauponaiia cpasnuTeanian Tabanna ancuunaun, Mpisokenns 12,3,

NOCTAHOBILTH:
L Hipopmattitio NPUINITL K CREACHNIO,
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2. Axryannsuposars OI1 - DnexrpodHeprerika Beex YpOBHEH C yqeTOM ONTHMH3ALHK
JANCLNITNHH
3. Arryanmsuposannble n obrosiennsie OTT sarpysuts 8 ECYBO.

IMpeacenarenn Ersexkona A.T.

Cekperaps %Q“ Centoer L.E.
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AKaaeMHs JJOTHCTHKH H 'rp'ancnop‘rn

NMPOTOKOJI Ne 4a
sacenanns Komuccnn mo ofecnevennio kavecTpa — Yuebno-meroanueckoro dGopo (KOK-
YMB) HHCTHTYT2 «(ABTOMATHIRINA H TEIEKOMMYHHKAIIHA»

r. AJIMaTsl 28 mapr 2023 rona

Ipenceaarean: ToiiroxuHoBa A, K.

Cexperapn: Abuera M.C.

IIpucyrereopann: acconmuposannsii  npodeccop AlluT, mpexkrop wuucTaTyYTA
Toitroxunosa AJK — npencenarens KOK-YMBHW; nextrop kadeapsr «PT» Abuena M.C. —
cexperaps: cenuop-nexkrop Kadeapws «MKT», sam.zampexropa no yueOno-meroanveckoif pabore
HAT Hypnaubex A.JL; cennop-nexktop kadenapsl « KTy, 3aM.MpEXTOpa N0 BOCHMTATE/LILHON
pabore Axraitnakora J[.A.; 2aB. xadenpoii «AY» - PhD, accouumuposannsit npopeccop AJluT
Cancers6aii K.M.; 3asenyionmit kadenpolt «MKT» - PhD, acencrent-npodeccop Kacrimosa 11.T;
3asenyromuil  xapeapoit «Omeprerwkan - PhD, accucrenr-npodeccop Ersekosa AT
accounnposannpii npogeccop kadeapst «AYr Llynen B.A.; cenuop-nexrop kadenpu « HKT»
Kycambaesa H.II1.; cennop-nextop kadenpr «2» Kapacaesa O.P.;

Orcyrersosamn: Opaievberora A K |, Cnabexosa M, Kannes KK

TpexcraBuTeNn © NPOHIBOACTEA: HAYANBHAK OTAela HHGpacTpykTypst PLIVII-2 duimana
AO «HK «KTK» - «AnmarHnckoe oTAenenHe maructpaibHol cerw» Capceenbexos B.C.;
Hasateauk TYMC ¢mmmana AO  «AnmarbiTpancrenekoM» Meip3abaee ALA.; HAYILHAK
AnMaTHHCKOR jucTanuun caraamnzanii B ceasd [1Y-33 dumana AO «HK «KTK» Kyanmbaes
M.H.

Obyuarommecs: crynenuecknid gexan MAT Menjemkanora Jlapina; MAracTpasT rpynis
MH-29-21-1x Cenrbex E.E.

MNOBECTKA JIHA:

1. PaccmoTpenue Katanora sneXTHBHLIX Jucimmmn (KDJT), PaGouéh yueSHOH nporpaMME
(PVII), naciopra o0pasoparebHLIX NporpaMy OakanaBpHaTa, MATHCTPATYPhl H JOKTOPAHTYPEL.

BBICTYHHJIN: aasxadenpoit «AVy - PhD, accommmposanunii npodeccop AJlaT
Cancrizbait K.M.; 3asenyrommii xadeapoii « MKT» - PhD, accncrent-npodeccop Kaceivosa J1.T.;
3asenyroumit  kadeapoit «Smepretuxa» - PhD, accmctenr-mpodeccop Ersexosa AT. Onu
npeacrasyiy Ha pacemorpenne KDJ1, PYTI Gakanappuara, MarucTparypsl # JOKTOPAHTYPLL

Ha xadenpax «MKT», «33» u «AVY» ObUlo npoBeIeHO 3acefaHHe ¢ MPHBACUCHHEM
npejacrasurencit paboronarenef u ofydaoupixcs Mo OOCYXICHHIO CTPYKTYPH H COACPXAHHIO
crenyoumx 00pazoBaTeIbHLIX MPOrpaMM.

Ilo xadeape «AVn:

- 6B07120 — AproMaTH3alks H ynpas/ieHue (faxaiaBpHar);
- TMO07143 — VYmpapieHHe TeXHOMOTHYCCKHMH KOMIIIEKCAMA (MarucrTparypa, npodumbioe
HAanpaBlIeHHE);
- TMO07144 — AstomatH3auMds W ynpaBnesue (MArMCTpaTypa, HaYYHO-NEJAror#yeckoe
HarnpapjeHue),
= 8D07158 — AsroMaTH3aMs ¥ ynpasicHue (IOKTOPaHTypa).
o xaenpe «UKTx:
- 6B06209 - Pajorexsmka, 2MCKTPOHHKA H TEEKOMMYHHKAIAH;
- 6B06208 - TenexoMMYHHKaIMOHHBIC CHCTEMBI H CETH JKEIE3HOJOPOXHON CHAZH;
- 6B06116 - UndopMauHOHHbIE CHCTEMBI,
- 6B06118 - ITporpaMvHeas HHKEHEPHS,
- TM06234 - Pannotexnnka, MEKTPORHKA H TCICKOMMYHHKAIHHE ( HAYIHO-TIEIArorH4eckas):
- TM06233 - PannoTexnuka, 3MeKTPOHMKA ¥ TENCKOMMYHEKAIHH (npodiisHas);
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- 8D06255 - PaauoTexunka, MMEKTPOHKKA ¥ TENCKOMM YHHKAITHH.
TTo kadeape «33»:
- 6B07121 - DiexTposnepreTnKa
- 6B0O7188 I'T - Duepreruxa
- TM07149 - DaexrposnepreTuka
- TM07150 - Daexrposscprernka
- 8D07160 - DnexrposnepreTHra
[Ipeacrasurenamu pabotomareneii ¥ oOydalomMMHCA OB [PCUIONCHBI DA HOBBIX
aKTYABHBIX JIMCUMILIHH, KOTOPBIE Katheaphl 0100pHaM ¥ BKIOUWHIH K Honkie K] u PYIL.
NMOCTAHOBHJIN:
1. HudopManuio NpHHATE K CBEACHUIO;
2, Yuects Bce mnpejiokeHHs M pexomenjaumu paboroaarened, npeacTaBUTENcH
CTY/ICHYCCKOIO AKTHRA,
3. [Mpeacranurs KIJI, PYIT 1 OI1 Gakanaspuara, MArucTpaTypsl B IOKTOPAHTYPEI U1
paceMoTpenus 1 yreepxaenns na Cosere uncruryra, ¥C Axanemun.

Npencenarens KOK-YMB UAT %Q/ Toitroxuuosa A.K.
Cexperaps )ﬁ/‘g/ Abuesa M.C.
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14. APPROVAL SHEET

pﬂGO‘llln )“ltﬁlll-l“ I U KT 100 LICK EIBHBIN Ancuiimm

JIMCT COTVIACOBAHMS
wa ofipazosareannyto nuporpasisy 6BO7121 — « aespomepreninan,

Ne GdHO Mececro HMocknoctn dara C Hoamwes
PadoTLI COrACOBANI
(yuehn1) = = | —
Hipspcsirach 4L ST g sp 7p | 0309, 23 (et
cou&ecmqb 4 jof. Iw@é A0 p3.00.23 | (TP
Litorreeat 4.7. | L7 | sl /rz'c/ 03 .0y L3 | Z/E2
durieesyiie 22| AT | el tep O 0304, 4 3 | A
il mile S ALy | 796 Kep Ll 035 04 23 | 7 /
Spewpined JE | H | Gibeasr 72 p3 09. 23
fensk DT | MY | plrhtts py.08. 23 | S |
ConiniSol b L] T | 308 vagp 9 ot 2% -23 $Sron ly
Utpadeele. 28 17 |4 1ep M08 04, 09.23 i
]
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15. CHANGES REGISTRATION SHEET

Section,
paragraph
document

Type of change
(replace, cancel,
add)

Number
and date
notices

Change made

Date

Last name and initials,
signature, position
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