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2. NORMATIVE REFERENCES

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

1. 3axon Pecny6muku Kazaxcran «O0 o6pazoBanun» ot 27 utonsg 2007 roga Ne 319-11I (c
M3MEHEHUSAMHU U JIOTIOJHEHUAMH 110 cocTosiHuio Ha 08 siuBapst 2021 roxa).

2. HanwmonanpHas pamka KBadu(uKanuii, yrBep>kJIeHHass MpoTokojoM ot 16 mapta 2016
roga PecnyOnukaHCKOM TpeXCTOPOHHEH KOMHCCHEH [0 COLMaIbHOMY HapTHEPCTBY U
PEryIupOBaHUIO COIUATBHBIX U TPYAOBBIX OTHOIIICHH.

3. OrpacneBas pamka kBamubukammii  chepsl  «OOpazoBaHue»,  yTBEpKIACHHAS
[TpoTokonom 3acenanus oTpacieBoid komuccun MuHHCTEpCTBa 00pa3oBaHus U Hayku PecryOnuku
Kazaxcran no conuanbHOMY HapTHEPCTBY U PETYIUPOBAHUIO COITMAIBHBIX M TPYIOBBIX OTHOIIEHUMN
B cthepe oOpa3oBanus U Hayku oT 27 HOs0ps 2019 roga Ne 3.

4. TocynapCTBEHHBI O0OIICO0sA3aTENbHBIA CTaHAAPT TOCJIEBY30BCKOTO 0OOpa3oBaHUs
(npunoxenue 8 k npukazy MuHuctpa oOpa3oBanus W Hayku Pecnyonmukm Kazaxcran ot 31
okTsa0ps 2018 roma Ne 604 ¢ U3MEHEHUSIMU M TIOTIOJIHEHUSIMU TI0 cocTosiHUIO Ha 05 mast 2020 rona).

5. KanmupukanMoHHBI CHPaBOYHUK JOJDKHOCTEH pYKOBOJUTENEH, CIELUUATNCTOB MU
JPYTUX CIY)KallUuX, YTBEPXKIACHHBIN MprKa3oM MUHUCTpa Tpyda U COLUAIbHON 3alUThl HACEIECHUS
Pecy6omuku Kazaxcran ot 30 nexadps 2020 romga Ne 553.

6. IIpodeccnonamsubrii cranmapt «llemaror», yrBepxaeHHbIN [Ipuka3zom Ilpencenarerns
[IpaBnenus HamumonansHON manaTtel npeanpunumareneit Pecnyonuku Kazaxcran «Artamexen» Ne
133 ot 8 nrons 2017 rona.

7. Ilpodeccuonanpupiii  cranmaptr  «Hayka», mpoekr HammoHnanbHOM — manatsl
npeanpuanmateneit Pecnmyonmku Kazaxcran « ATaMeken.

8. [IlpaBwia opranuzammu ydeOHOTO Tpollecca MO KPEAUTHON TEXHOJOTHMH OO0y4deHHS,
yrBepxkaeHHble [Ipukazom Munuctpa MOH PK Ne 152 ot 20.04.2011 r. (Cc momOTHEHUSMH WU
n3MeHeHussMH OT 12 oxTs10pst 2018 Ne 563).

9. KnaccudukaTtop HampaBlIeHHH MOATOTOBKH KaJpOB C BBICIIUM M IOCJIEBY30BCKUM
oOpazoBaHWEM, YTBEp)KJCHHBIA TIpUKa3oM MuHHCTpa oOpazoBaHWsi W Haykud PecryOnuku
Kazaxcran ot 13 okTsa6pst 2018 romga Ne 569 (c u3MeHEHUSIMU U JOTIOJTHEHUSMHU IO COCTOSIHUIO Ha
05 urons 2020 roma).

10. AnropuT™M BKJIIOYEHHS U HCKIIOYEHHUS 0O0pa3oBaTelbHBIX IMporpaMMm B Peectp
o0pa3oBaTeNbHBIX MPOTPaMM BBICHIETO U IOCJIEBY30BCKOTO 00pa3OBaHHUA, YTBEPXKIACHHBIN
[Ipukazom Munuctpa obpazoBanus u Hayku PecnyOnuku Kazaxcran ot 4 mekabpst 2018 roma Ne
665 (C TOTIOJIHEHUSIMU ¥ K3MEHEHUSIMU TI0 COCTOSIHHIO Ha 22 nekadpst 2020 rona).

11. PU-AJIT-33 «llonoxxkenue o mopsake pa3paboTku 0Opa3oBaTEIbHON IMPOrpaMMBbI
BBICIIIETO U MOCIEBY30BCKOTO 00pa30BaHUMY.



3. PASSPORT OF THE EDUCATIONAL PROGRAM

Ne Field name Note
1 Registration number 7M07100394
2 Code and classification of the field of 7MO07 Engineering, manufacturing and civil
education engineering
3 Code and classification of areas of study 7M071 Engineering and engineering trades
4 Code and group of educational programs MOQ99- Energy and electrical engineering
5 Name of the educational program 7MO07150- Electrical power engineering
5 EP type Acting
EP purpose Training of qualified specialists of the scientific
and pedagogical direction for conducting
scientific research based on modern theoretical,
7 methodological and technological
achievements of science and technology on
topical issues in the field of operation of
electrical equipment and power supply systems.
8 ISCED level 7
9 Level on NQF 7
10 | Level on SQF 7
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 120
15 | Awarded Academic Degree Master of Technical Sciences in the educational
program «7MQ07150 - Electrical Power
Engineering»
16 | Availability of an appendix to the license | No KZ12LAA00025205 (004)
for the direction of training
EP accreditation existence Available
17 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 qualified specialists of the scientific and
pedagogical direction for conducting scientific research based on modern theoretical,
methodological and technological achievements of science and technology on topical issues in the
field of operation of electrical equipment and power supply systems.

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 - To form skills of model management and interpretation of information for evaluation
of modeling in the electric power industry using computer technologies.

LO 2 - To evaluate the static and dynamic modes of an electromechanical system in order to
calculate the parameters of an automated electric drive and evaluate the electromagnetic
compatibility of electrical equipment in power supply systems.

LO 3 - To determine the parameters of electrical installations in various modes of their
operation using calculation methods based on their static and dynamic characteristics for the
selection of elements of an automated electric drive.

LO 4 — Systematize mathematical methods for calculating and analyzing the reliability of
power supply systems in order to provide electric energy with standardized quality and reliability.

LO 5 - Develop measures to improve production technology, equipment modernization,
energy and resource conservation.

LO 6 — Select logic circuits based on digital technology using SCADA systems to control
the modes of electrical networks and substations.

LO 7 — Calculate the operating modes of the main power and auxiliary equipment of non-
traditional and renewable energy sources, taking into account their main properties.

LO 8 — Demonstrate knowledge on the subject, ideological and methodological specifics of
natural sciences, scientific concepts in the electric power industry.



LO 9 — Analyze the results of scientific experiments and research in the form of
publications, including in a foreign language.

LO 10 — Apply knowledge of the basics of personnel management, production, management
and management psychology.

LO 11 — Conduct practical and laboratory classes based on knowledge of higher school
pedagogy and methodology of professional higher education.

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, and other
energy enterprises directions. As well as organizations of higher and postgraduate education,
research and design organizations.

Types of professional activities:
Types of professional activities include:
- design and engineering,

- production and technological,

- service and operational,

- organizational and managerial,

- installation and commissioning,

- calculation and design,

- scientific and pedagogical

Functions of professional activity:

Master: carries out maintenance and control over the quality of operation, improvement,
modernization and improvement of the technical and economic indicators of power plants 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; carries out an analysis of the
state and dynamics of quality indicators of objects of activity using modern methods and research
tools; carries out the development of plans, programs and research methods; predicts the
consequences of decisions made based on the research results; evaluates the technical and economic
efficiency of decisions made; performing the functions of a teacher in the implementation of
educational programs in educational institutions of higher and secondary vocational education.

List of specialist positions: Chief engineer, department head, chief specialist, occupational
safety and health engineer, power engineer, chief mechanic, leading engineer, senior foreman
(production) section, head of a traction substation, head of a district (contact network, power
supply), head of the (electrical) laboratory, head of the carriage (laboratory), chief energy
dispatcher, senior lecturer, lecturer, assistant teacher.

Professional certificates received upon completion of training: not provided.

Requirements for previous level of education: higher education (bachelor's degree).

The educational program of the scientific and pedagogical magistracy includes two types of



practice:
- pedagogical practice — in the organization of education;
- research practice — at the place of the dissertation.

Pedagogical practice.

The pedagogical practice of undergraduates is the practical training of future teachers,
conducted in conditions as close as possible to the professional activity of a teacher. Pedagogical
practice is aimed at the formation of functional competencies, the development of abilities to
perform tasks in the professional and educational spheres. In the process of pedagogical practice,
the professional and personal development of future teachers is activated. During the practice,
undergraduates draw up and implement an educational activity plan with a group of students,
develop and conduct a system of classes reflecting the completed segment of the learning process
based on the content of the profile disciplines, demonstrate mastery of modern technologies and
teaching methods.

The purpose of pedagogical practice is:

- consolidation and deepening of knowledge in general scientific, psychological and
pedagogical, methodological, basic and profile disciplines;

- formation of pedagogical skills, skills and competencies based on theoretical knowledge.

The program of pedagogical practice is developed by the department and approved by the
President-Rector of the Academy of Logistics and Transport.

The program of pedagogical practice should be aimed at developing professionally
significant skills in students and the formation of key competencies:

- planning, forecasting, analysis of the main components of the learning and upbringing
process;

- the use of various forms and methods of organizing and implementing educational,
cognitive, labor, social, environmental, recreational, gaming and other types of student activities;

- implementation of an individual approach to students in the course of educational and
educational work, taking into account the peculiarities of their development;

- conducting pedagogical diagnostics of the state of the pedagogical process.

The bases of pedagogical practice are educational organizations that provide secondary
vocational education, higher education.

The duration of pedagogical practice is determined by the Curriculum of the educational
program in the field of training 7M071 Engineering and engineering trades.

Research practice.

Research practice is a type of research activity aimed at deepening and systematizing the
theoretical and methodological training of a graduate student, practical mastery of the technology of
research activities, acquisition and improvement of practical skills in performing scientific and
experimental work in accordance with the requirements for the master's level of training.

The students' research practice is conducted in order to familiarize themselves with the latest
theoretical, methodological and technological achievements of domestic and foreign science, with
modern methods of scientific research, processing and interpretation of experimental data. The
content of the research practice is determined by the topic of the dissertation research.

The research practice of a master's student is conducted at the place of study or in scientific
organizations that can be considered as experimental platforms for conducting research related to
the subject of a master's thesis. During the internship, undergraduates are given the opportunity to
conduct experimental research on a pre-developed program that takes into account the tasks of the
master's thesis.

Research work of a master's student (RWMS).
RWMS planning in weeks is determined based on the standard time of the master's student



during the week. The number of credits allocated for the implementation of research and
development in a specific academic period is determined by the working curriculum of the
professional educational program in the field of training 7M071 Engineering and engineering
trades.

The RWMS must:

1) correspond to the main problems of the educational program of the master's degree, on
which the master's thesis is defended,;

2) be relevant and contain scientific novelty and practical significance;

3) be based on modern theoretical, methodological and technological achievements of
science and practice;

4) be based on modern methods of data processing and interpretation using computer
technology;

5) be carried out using modern methods of scientific research;

6) contain research (methodological, practical) sections on the main protected provisions.

The implementation of the master's thesis is carried out during the research period.

Within the framework of the RWMS, the individual work plan of a graduate student for
familiarization with innovative technologies and new types of production provides for mandatory
scientific internship in scientific organizations and (or) organizations of relevant industries or fields
of activity.

The purpose of the research work is to prepare a master's student who knows the
methodology of scientific knowledge of processes and is able to apply scientific methods in the
study of problems of modern production, the final result of whose research activity is the writing
and successful defense of a master's thesis.

Tasks of research work:

- to prepare highly qualified specialists of modern formation with broad fundamental
knowledge;

- to develop the abilities and abilities of undergraduates to critically analyze and master
theoretical concepts in order to implement them in a practical plane and with subsequent testing at
the international level;

- to form undergraduates' abilities for professional growth and self-development, skills of
independent creative mastery of new knowledge throughout their active life.

As a result of mastering the master's program, graduates should be prepared to perform the
following types and tasks of professional research work:

- demonstrate a systematic understanding of the field of study, mastery of the skills and
research methods used in this field;

- plan, develop, implement and adjust the complex process of scientific research;

- to contribute with their own original research to the expansion of the boundaries of the
scientific field, which may deserve publication at the national or international level;

- critically analyze, evaluate and synthesize new and complex ideas;

- communicate their knowledge and achievements to colleagues, the scientific community
and the general public;

- to promote the development of a knowledge-based society.

The scientific internship is conducted in order to:

- performing the tasks of the master's thesis;

- familiarization with innovative technologies and new types of production;

- familiarization with the latest theoretical, methodological and technological achievements
of domestic and foreign science;

- familiarization with modern methods of scientific research, processing and interpretation
of experimental data;

- consolidation of theoretical knowledge gained in the course of training, acquisition of
practical skills, competencies and professional experience, as well as the development of best



practices in this field.

Requirements RWMS:

1) compliance with the main problems of the educational program of the master's degree, on
which the master's thesis is defended,;

2) relevant and contains scientific novelty and practical significance;

3) based on modern theoretical, methodological and technological achievements of science
and practice;

4) is based on modern methods of data processing and interpretation using computer
technology;

5) performed using modern methods of scientific research;

6) contains research (methodological, practical) sections on the main protected provisions.

The Academy defines special requirements for the preparation of a master's student in the
research part of the program. Special requirements include:

- knowledge in the field of scientific and managerial activity in the conditions of constant
updating of knowledge and modernization of society;

- conducting independent research activities on problems and disciplines;

- the ability of practical processing and transmission of information using modern technical
means;

- ability to predict the directions of technical and scientific development of the country;

- possession of modern specialized skills and methods necessary for making effective
decisions in the field of engineering and technology.

The main content of the RWMS is reflected in the individual work plan of the
undergraduate.

The content of the RWMS.

The research work of a master's student can be carried out in the following forms:

- performance of tasks of the supervisor in accordance with the approved plan of research
work;

- participation in the research work of the department;

- participation in scientific and methodological seminars held by the Academy, the
Department;

- the use of modern methods of data processing and interpretation using computer
technology;

- participation in the development of project documents and other provisions related to the
subject area of scientific research;

- participation in scientific research, including joint research projects and programs;

- preparation and defense of a master's thesis.

The form of conducting a master's research work can be specified and supplemented
depending on the specifics of the master's program, the topic of the master's thesis.

The research work of a master's student includes:

- research work;

- scientific internship;

- scientific publications (participation in scientific conferences and seminars);

- writing a master's thesis.

Organization of a scientific internship within the framework of RWMS.

Scientific internship is one of the most important components in the preparation of masters
and is implemented in accordance with the IPRM in terms determined by the academic calendar and
the individual master's work plan.

The terms of the scientific internship are determined by the Academy independently. The
scientific internship is usually planned for the second year of Master's degree.



The scientific internship of a master's student is conducted on the basis of contracts
concluded with enterprises / organizations / institutions, universities and scientific organizations and
leading scientists within the framework of Agreements and Memoranda of cooperation in the field
of education and science, as well as on the basis of personal invitations from educational and
scientific organizations.

The completion of training under exchange programs, including double degree programs,
joint educational programs with foreign universities and organizations is equivalent to passing a
scientific internship.

In case of non-completion of the scientific internship, the master's student is not allowed to
the final certification.

The final certification of a master's student is carried out in the form of writing and
defending a master's thesis.

The purpose of the final certification of a master's student is to assess the scientific-
theoretical and research-analytical level of a master's student, formed professional and managerial
competencies, readiness to independently perform professional tasks and compliance of his
training with the requirements of the master's degree program.

Students who have completed the educational process in accordance with the requirements
of the educational program, working curriculum and working curricula, as well as who have
passed the preliminary defense (extended session) based on the results of the dissertation research
are allowed to the final certification.



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
5 educational program with academic
2 2 disciplines
38
EO| = al ol | v| ol o 0| al 2
< clRelRelNelNel Nl el Nel ol I
J a3 alajalaralalal ol o
1 2 3 |4|5|6|7|8|9|1]|1]|1]|1]|1
0|1|2|3]|4
1 | History and philosophy of science 5 +
2 4 +
Foreign language (Professional)
3 | Pedagogy of higher education 5 +
4 | Managerial Psychology 2 +
5 | Pedagogical practice 4 +
6 | Modern methods of modeling a +
scientific experiment 9
7 | Computer simulation of a scientific +
experiment
8 | Strategic management +
- 6
9 | Business research +
10 | Organization and planning of 6 + |+
scientific research (English)
11 | Problems of energy saving in power 9 +
supply systems
12 | Research practice 5 + |+ |+ |+ |+ |+ ]+ |+
13 | Ways to improve reliability +
14 | Ways to improve the quality of 6 +
electricity
15 | Mutual electromagnetic influence in +
electrical equipment 6
16 | Mutual electromagnetic influence in +
the electric power industry
17 | Electrotechnical complexes and + | +
electric drive of technological
processes 6
18 | Electrical installations in technological + | +
processes
19 | Digital substation control systems +
=L : : 6
20 | Digital devices and microprocessors +
21 | Theoretical foundations of +
unconventional and renewable energy 9
22 | Alternative energy sources and + +
energy-saving technologies
23 | Research work of a master's student, e o I O O A T B B B S
including internship and completion of | 24
a master's thesis
24 | Final assessment 8 e o I O O T B B B S




6. THE STRUCTURE OF THE MASTER'S DEGREE PROGRAM

General labor intensity

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

1. Theoretical training 2640 88

11 Cycle of basic disciplines (BD) 1050 35

1) University Component (UC): 600 20
History and philosophy of science 150 5
Foreign language (professional) 120 4
Pedagogy of higher education 150 5
Managerial Psychology 60 2
Pedagogical practice 120 4

2) Component of choice (CC) 450 15

1.2 Cycle of profile disciplines (PD) 1590 53

1) University component 600 20

2) Component of choice 990 33

3) Research practice 150 5

2. Research work of a master's student 720 24
Research work of a master's student, including

1) . : ) , . 720 24
internship and completion of a master's thesis

3 Additional types of training (ATT) - -

4 Final certification (FC) 240 8
Registration and defense of a master's thesis

1) (RDMT) 240 8
Total 3600 120




7. WORKING CURRICULUM FOR THE WHOLE TERM OF TRAINING
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8. CATALOG OF DISCIPLINES OF THE UNIVERSITY COMPONENT

EDUCATIONAL PROGRAM 7MO07150 — Electrical power engineering
Level of education: Master's degree Duration of study: 2 years Year of admission: 2023 year
Overall labor
intensity .
Cycle Compo Name of the discipline n M| Semester Learning Brief description of the discipline Prerequisites Postrequisites
nent acade | academi outcome
mic c loans
hours
1 2 3 4 5 6 7 8 9 10

Undergraduates are given knowledge on the
history of science and private sciences, which
provide an opportunity to comprehend the
dynamics of the development of science, the
philosophy of science allows them to reveal the
foundations of science as a system of scientific
knowledge that forms public consciousness. The
150 5 1 LO 8 methodology of science makes it possible to Bachelor's majors
understand the methodological foundations and
problems of modern science for the development
of a methodological culture of research work of
future specialists. Active teaching methods are
used, such as interactive and digital technologies,
project-based teaching methods, problem-based
learning technology and gamification.

RWMS, Modern
methods of
modeling a

scientific
experiment, Final
assessment

History and philosophy

BD uc .
of science

Mastering professional English at an advanced
level (for non-linguistic areas), grammatical
characteristics of the scientific style in its oral and
written forms, professional oral communication in
monologue and dialogic form according to the
educational program, as well as the ability to
demonstrate research results in the form of
reports, abstracts, publications and public
discussions; interpret and present the results of
scientific research in a foreign language. Within
the framework of the discipline, interactive
teaching methods, case methods, role-playing

RWMS, Final
assessment

Foreign language

BD uc (Professional)

120 4 1 LO9 Bachelor's majors




games, group work are used.

BD

ucC

Managerial Psychology

60

LO 10

It is aimed at studying the theoretical and
methodological foundations of management
psychology, the main socio-psychological
problems of management and ways to solve them,
familiarization with the methods of studying
important socio-psychological characteristics of
the individual and the team, professional,
interpersonal and intrapersonal problems by
means of management psychology. Within the
framework of the discipline, active teaching
methods are used: teamwork, cluster, role-playing
games, discussions, brainstorming
(“brainstorming”), express survey

Bachelor's majors

Final assessment

BD

uc

Pedagogy of higher
education

150

LO 11

The study of the theoretical and methodological
foundations of higher education pedagogy, the
modern paradigm of higher education and the
system of higher professional education in the
Republic of Kazakhstan, didactics and the process
of education in higher education, the formation of
professional competence and skills necessary for
the implementation of full-fledged pedagogical
activity. Within the discipline, interactive
teaching methods are used, such as role-playing
games and group work.

Foreign language
(Professional)

Pedagogical
practice

BD

uc

Pedagogical practice

120

LO 11

Pedagogical practice consists of the following
blocks: educational work, familiarization with
lectures and practical classes of teachers,
participation in the development of work
programs of disciplines of a scientific specialty,
conducting training sessions in an academic
group, independent study of literature.

Bachelor's majors

Final assessment

PD

uc

Organization and
planning of scientific
research (English)

180

LO 8,9

Formation of a system of knowledge among
undergraduates about the place and role of
science, about the main stages of the formation of
science in Kazakhstan, about the organizational
and methodological foundations for organizing
scientific research at the macro, meso and micro
levels, knowledge is given about the basic
principles of planning, conducting, and

Foreign language
(Professional)

Research practice,
Final assessment




formalizing the results of scientific research.
Teaching methods - case-study analysis, group
discussions

PD

ucC

Research practice

150

LO 1-8

Formation and development of professional
knowledge in the field of the chosen educational
program, consolidation of the received theoretical
knowledge in the disciplines of the direction and
special disciplines of the master's program,
mastering the necessary professional
competencies in the chosen direction of training

Modern methods of
modeling a scientific
experiment

Final assessment

PD

ucC

Problems of energy
saving in power supply
systems

270

LO S

When studying the discipline, questions are
considered on the principles, methods and
technical means of rational use of electricity and
reduction of energy losses in the power supply
system of an industrial enterprise, as well as
providing consumers with electric energy with
standardized quality, reliability and efficiency.
Within the framework of the discipline, guest
lectures are provided by top managers and
specialists of scientific and design institutes.
Teaching methods -  case-study, group
discussions.

Electrotechnical
complexes and
electric drive of
technological
processes

Final assessment

Research work of a
master's student,
including internship
and completion of a
master's thesis

720

24

2,3,4

LO 1-11

The form of conducting a master's research work
can be specified and supplemented depending on
the specifics of the master's program, the topics of
the master's thesis.

The research work of a master's student includes:
- research work;

- scientific internship;

- scientific publications (participation in scientific
conferences and seminars);

- writing a master's thesis

Modern methods of
modeling a scientific
experiment

Final assessment

Preparation and
defense of a master's
thesis

240

LO 1-11

The purpose of the final certification of a master's
degree student is to evaluate the learning
outcomes achieved upon completion of the
Master's degree program.

Major and basic
master's courses

Final assessment

TOTAL

2160

72




9. CATALOG OF DISCIPLINES OF THE OPTIONAL COMPONENT

EDUCATIONAL PROGRAM

Levelofeducation:

Master's degree

7MO07150 - Electrical power engineering

Duration of study: 2 years

Year of admission: 2023 year

Cycle

Compo
nent

Name of the discipline

Overall labor
intensity

in
acade
mic
hours

in
academi
¢ loans

Semester

Learning
outcome

Brief description of the discipline

Prerequisites

Postrequisites

5

6

9

10

11

BD

EC

Modern methods of
modeling a scientific
experiment

Modern methods of
modeling a scientific
experiment

270

LO 1

Studies the structure of models as a process
consisting of a number of stages and levels,
representing the modern scientific knowledge of
reality, revealing the specifics, versatility,
multidimensional modeling. When studying the
discipline, undergraduates develop professional
knowledge on modern methods of scientific
experiment in the electric power industry, the
basics of modeling, processing and analysis of
scientific experiment data, as well as the scientific
outlook of specialists in the electric power
industry. Within the framework of the discipline,
guest lectures are provided by top managers and
specialists of scientific and design institutes.
Methods of active learning - group work,
scientific discussion.

Undergraduate
disciplines

Digital substation
control systems

LO 1

Studies the use of computer technologies for
modeling scientific experiments in the electric
power industry and the creation of software.
When studying the discipline, professional
knowledge of the use of computer technologies,
the basics of software for solving scientific and
technical problems of our time is formed. Within
the framework of the discipline, guest lectures are
provided by top managers and specialists of
scientific and design institutes. Methods of active
learning - group work, scientific discussion.

Undergraduate
disciplines

Digital devices
and
microprocessors




BD

EC

Strategic management

Business research

180

LO 10

Formation of undergraduates” basic theoretical
knowledge and basic practical skills in the field of
strategic management of enterprises and
organizations, strategic analysis of the external
and internal environment of the company, the
company"s competitive strategy and corporate
management strategy. Active learning methods
are used - brainstorming, group work

Undergraduate
disciplines

RWMS, FC,
Research practice

LO 10

Mastering theory by undergraduates, as well as
developing practical skills in business research
and analytics, life cycle analysis of the
development of promising technologies. The
scientific and technical aspects of the project are
being studied. Active teaching methods used in
the discipline - individual task

Undergraduate
disciplines

RWMS, FC,
Research practice

PD

EC

Ways to improve
reliability

Ways to improve the
quality of electricity

180

LO 4

Studies the main methods of calculating the
reliability of power supply systems, analyzing the
reliability of individual power supply systems, the
main ways to improve the operational reliability
of energy systems, providing consumers with
electric energy with standardized quality,
reliability and efficiency. Active teaching
methods: teamwork, discussions. Within the
framework of the discipline, guest lectures are
provided by top managers of JISC NC KTZ.

Bachelor's majors

Problems of
energy saving in
power supply
systems

LO 4

Studies methods and technical means of rational
use of electricity and reduction of energy losses in
the power supply system of an industrial
enterprise, providing consumers with electric
energy with standardized quality, reliability and
efficiency. Formation of stable knowledge of
undergraduates on problematic issues of power
supply systems of various industries. The
discipline uses interactive teaching methods, case
methods, group work. Within the framework of
the discipline, guest lectures are provided by top
managers of JSC NC KTZ.

Bachelor's majors

Problems of
energy saving in
power supply
systems

PD

EC

Mutual electromagnetic
influence in electrical
equipment

180

LO2

The issues of a complex of concepts, concepts
and requirements for electromagnetic
compatibility of electrical and power equipment

Bachelor's majors

Digital substation
control systems




Mutual electromagnetic
influence in the electric
power industry

in transport and industrial enterprises are
considered. Active teaching methods used in the
discipline are an individual task. Within the
framework of the discipline, guest lectures are
provided by stakeholders of scientific and design
institutes, top managers of JSC NC KTZ

LO2

The issues of electromagnetic compatibility of
electrical equipment in power supply systems in
transport, industrial and other facilities are
considered. The discipline uses active teaching
methods: teamwork, discussions, brainstorming,
express survey. Within the framework of the
discipline, guest lectures are provided by top
managers of JSC NC KTZ,

Bachelor's majors

Digital devices
and
MiCroprocessors

PD

EC

Electrotechnical
complexes and electric
drive of technological

processes

Electrical installations
in technological
processes

180

LO2,3

Studies the general physical laws of the electric
drive, the features of the interaction of the
elements of the electromechanical system, the
nature of dynamic processes and the features of
static modes. Acquires knowledge on the
properties and characteristics of automated
electric drive systems, methods of calculating
parameters, static and dynamic characteristics and
selection of elements. Active teaching methods:
group work, discussions. Within the framework of
the discipline, guest lectures are provided by top
managers of energy companies.

Bachelor's majors

Digital substation
control systems

LO2,3

When studying the discipline, the issues of the
use of electrical installations in technological
processes with an automated electric drive and the
determination of parameters under various modes
of its operation are considered. The task of the
discipline is to study the interaction of elements in
the technological processes of systems. Teaching
methods: teamwork, discussions, individual tasks.
Within the framework of the discipline, guest
lectures are provided by top managers of energy
companies.

Bachelor's majors

Digital devices
and
microprocessors




PD

EC

Digital substation
control systems

Digital devices and
microprocessors

180

LO6

Studies methods of effective use of modern
computer and information technologies, digital
equipment and software for solving scientific and
technical problems of control and management of
substation modes, acquires professional skills of
working with computer programs MatLab,
Multisim, etc. Within the framework of the
discipline, guest lectures are provided by
stakeholders of scientific and design institutes.
Methods of active learning - group work,
interactive teaching methods.

Bachelor's majors

Theoretical
foundations of
unconventional
and renewable

energy, Writing a
master's thesis

LO 6

Studies the rules of construction and optimization
of logical operations, logic circuits, their
implementation in modern digital control systems
of electric power facilities. Acquires professional
skills in organizing the work of peripheral devices
of microprocessor technology, circuit design and
software management. Within the framework of
the discipline, guest lectures are provided by
stakeholders of scientific and design institutes.
Methods of active learning - group work,
interactive teaching methods.

Bachelor's majors

Alternative
energy sources
and energy-saving
technologies,
Writing a master's
thesis

PD

EC

Theoretical foundations
of unconventional and
renewable energy

Alternative energy
sources and energy-
saving technologies

270

LO7

The methods of calculating the modes of the main
power and auxiliary equipment of renewable
energy installations, the main properties, designs
and operating principle are considered, and
practical ~ skills sufficient for  successful
production activities are acquired, allowing them
to independently master new necessary
knowledge and achievements in the field of
forecasting the potentials of renewable energy
sources. Within the framework of the discipline,
guest lectures are provided by stakeholders of
scientific and design institutes. Methods of active
learning - group work, interactive teaching
methods, individual tasks.

Bachelor's majors

Internship,
Writing a master's
thesis

LOS,7

Studies the application and analysis of the
features of the use of alternative energy sources,
energy conservation issues in the power supply of

Bachelor's majors

Internship,
Writing a master's
thesis




industrial enterprises and electrified railways, the
use of secondary energy resources to improve
environmental conditions. Guest lectures by
specialists of scientific and design institutes are
provided within the framework of the discipline.
Methods of active learning - group work,
individual tasks.

TOTAL

1440

48




10. EXPERT CONCLUSIONS
IKCHEPTHOE 3AK/HOYMEHHUE

na odpasosarensnyio nporpammy 7M07150 — DaexrpoHepreruxa

Lleabio fannoii Marucrepekoil 00pa3zoBatenbHoil NporpaMMsl ABAACTCH NOATOTOBKA
CHCUHANNCTOB, BAAACIOUINX 3HAHHAMH H HABLIKAMH B 00JIACTH WICKTPOIHEPICTHEN.
[lporpamma  ocymectensercs NOCPEACTBOM  NOCACAOBATENLHOCTH — M3Y4aeMbIX
AHCUHIUIMH, C YCTAHOBICHNEM KOHKPETHBIX 3a/1a4 W UCNCBBIX HHINKATOPOBE.

Bawneliwne xomnercHumeii aaunoil  ofpazosaTenbHON NPOrpaMMbl ABISETCH
MOATOTOBKA MarucTpoB ¢ YrayONeHHsIMH 3HAHMSMHM B TPAAHUMOHHLIX M  HOBbIX
HANPAB/ICHHAX COBPEMEHHOH CKTPOIHEPIreTUKH, BIALCIOLNX METOAAMM IPOBE/ILHHS
(hyHAGMEHTANBHBIX W NPUKIAAHBIX HAYMHBIX WCCAEAOBAHMI, YMEIOLIMX CIOCOBHOCTE
KOMOMHMPOBATE W aANTHPOBATL CYLIECTBYIONMIME MIEKTPOOGOPYIOBaHHH NOACTAHUMY,
pa3pabaTsIBaTL OPUIHHANLHLIE ATFOPHTMBI M NPOrPAMMHBIE CPEACTBA ¢ HCTOAB30BAHNEM
COBPEMEHHBIX HHTC/ICKTYAIbHBIX KOMILIOTEPHLIE TEXHONOIHI s pellICHHs 3a1a4 B
obsnacT anexTposnepreTnki. Takske nporpamMMa npeycMaTpHBAET NPHOOPETEHNE ONLITA
B HAY4YHO-HCC/I@LOBATENLCKOMH CTAKNPOBKE.

Yuebnoe zapeaenne AO «AkafieMust JOTHCTHKA M TPAHCIIOPTA» 0GECNEeHeHO BCeMH
HeOOXOAUMBIMH  pecypcamit  (HHPOPMALMOHHBIMM,  KAAPOBLIMH,  MATCPHAILHO-
TEXHHYECKHMH), KOTOPOE MO3BOJSET MPOBOAHTL Pa3AMMHBLIC BHALL 3AHATHIA 110
NOANOTOBKE CMEUHAINCTOB.

JlanHas  marucrepckas  nporpamma  obecnedena  Y4eOHO-METOAHMYECKHMH
MaTepHANAMH, NOArOTOBACHHLIMM  HAYYHO-NEAArOrHYECKMMH  KaipaMi, HMEIOUMMH
COOTBETCTBYIOLLY O KBAMMHKALNIO, 4TO crnocobersyen (POPMHPOBAHHIO
MPOMECCHOHATLHBIX  KOMMNETeHIMI,  COOTBETCTBYIOWIMX  CTAHAAPTaM  BBICLIEIO
npogeccuonansroro obpaiosanus u TpebOBaHHAM PbIHKa TPy aa.

B obpasosarensnoii nporpamme, pa3paboTaHHON HA OCHOBE NPO(ECCHOHAILHOIO
CTAW/IapTa, OTPAKEHB! OCHOBHLIE TPYAOBbIC (DYHKUHMH B KOMIECTCHUHAX W pesyibTatax
ofyuenns, ykasansl BHALI cBA3el ¢ paGorojare/iiMH; NPOBEASHHE rOCTEBLIX NEKLMil,
JEKUMA BEAYUIMX TON MEHEKepOB IHEPreTHUECKOoi Komnanui, Haanuue duananos
kadeap Ha Gase opranmn3aumi.

Takum oOpa3zom, npeactaBienHas Ha dkcneprusy obpazoBaTe/bHas nporpamma
TM07150 — DaeKTpoHEepreTHKa NOJHOCTLIO cooTseTeTBYeT Tpebosanusm "OCO, umeer
YETKYIO NOCIIEA0BaTEeNLHOCTE NPH pa3paboTke, OTBEUAET COBPEMEHHBIM 3ANPOCaM pbiHKa
TpyAa, NpoecCHOHANLHBIM CTAHAAPTAM M MOXeT ObITh pealn3oBana AN NOArOTOBKH
kaapos no obpasosarenboil nporpamme 7M07150 - DnekrpoxepreTika.

Jkenepr
HavyanbHHK AJMATHHCKON AMCTAHUHH

3nempocg;86>l<euua hunnaia




IKCHNEPTHOE 3AKTIOYEHHE
Ha obpasopareasnyio nporpammy 7M0O7 150 « dnexrposnepremnras
no nanpasaennio nogroroskn TMO7 1 — «Hikenepus u Huaeneproe aei1on

MoaroToska KBa HOHUAPOBAHHBIX CIEUMATHUCTOR N0 OBpasoBaTelsHOH MPOIpanMe
TMOT150 — «neKkTpoIHepreTikay HayMHO-NEAATOrHYECKOrO HANPABIEHMN, OCYULECTRISCT
ODyHeHHE MAIMCTPOB YMEIOUINX NPOBOJMTE HAYUHBIE MCCICJ0BAHHA, OCHOBAHHLIE HA
COBPEMCHHBIX TEOPETHYCCKHX, METOAHUECKHX M TEXHONOTHUECKHX AOCTHASHHAX HAYKH M
TEXHUKH MO akTyaIbHuiM npobnemam B 00AACTH NPOSKTHPOBAHMA W IKCILIYATANM
FICKTPOODOPYAOBANHE W CHCTEM aextTpocabuenns. Chepa npodeccHoHaIbHOM
ACATEABHOCTH  HaNpaslieHa HAa CO30AHHE YCHOBMH JUIA  NPOM3IBOJACTBA, [ICPEC/IaMH,
pacnpeaencHns 1 noTpednenus neKTpodHeprueit scex o0beKTOB ACACIHON J0POri.

ObwvextamMu npodeccHOHANLHON  JIGATENBHOCTH  BBINYCKHHKOB  SBJISIOTCH
npeanpuatis: guasansl AO «HK «KTAS aucranumnm sexrpocnadaenns, AO «KEGOCy,
AO  «AXKK», «Aamarbl  MeTPO  KypUIBICH, @  TAKKE  CNEUMATHCTH  HAYMHO-
HCCACA0BATENLCKHX HHCTHTYTOB, BEICHINE y4eOHbIe 3aBeaeHHs.

Bee BRBI HayYHO-HCCIENOBATENLCKMX TIPAKTHK W CTAKHPOBOK 00YMa0ULHecs
NMpOXoJAT B seayumx koMmnanuax Kalaxcrana — dumnnanst AQ «HK «KTAK» aucranumn
aexrpochabrennn, AO «KEGOC», AO «AXKK», «Anmarsl MeTpo Kypsiibicn, # APy ine
NPEANPHATHA SHEPIreTHUECKOro HANPABICHNA,

[MpioGperaembie pesyasrars 0GyHCHIA J8eT BOIMOKHOCTD OOYUAOLIMMCH PELINTL
HIDKEHEPHBIE 30041 B NPpOGeCcCHOHANLHON ACHTENLHOCTH € MCNONLIOBAHHCM METONOH
CCTECTBECHNBIX HAYK, MATCMATHYCCKOIO annapaia ¢ LA Peainiaimy MOCTABICHHbIX
FAH, MCCHE0BATH SHAHNE AUZHCHHOTO CHCTEMbI HAYHHBIX HCCIEA0BAHMIT, pery IXTHBHLIX
NPHHLUMIOE, MeTOA0B OOOCHOBAHMA N0 YOPABACHHIO TNPOEKTHON ACSTEALHOCTRIO It
nuTepnperauneil HHGOPMALMH VA OUEHKH NPOSKTOB B MIEKTPOIHEPreTHYECKO cepe,
HCCTICNOBATE TOTHYECKHE CXeMBI HA OCHOBE LPOBOH TEXHIKH ¢ npumMenennem SCADA-
CHCTEM JUIR YIIPABICHHR PEXHMAMM JICKTPHYCCKHX ceTelt # noacTaniuii,

Hns  paspaGorsn  oOpazosarenvofi  nporpammel Guiin  npuBaCHeHsl  ONbITHLH
1POheccoprko-NpenoaBaTe/ILCKi  COCTaB, Beaylme npeactasurenn  pabotozarens,
o0yumommecs,  yurensl  mux  peboBanMs  npu GOPMUPOBANMN  AHCLMNII
npodleCCHOHMIBHOTO UMK,

3akmovenne: B uenom, peuensnpyemas oGpasoBatenbHas nporpaMma oTseqact
ocHoBrsM TpeGosaniy [OCO, aunonansHoii pamke kpannduxaumii, oTpaciesoit paske
kpanuuiaunii, npodeccHOHANbHLIX  CTARAAPTOB,  obOpasoBaTEALHAR nporpaMma
paspabotana ¢ yuerom norpebnocreii paGorogareneii M coorsercTyer TpeGoBaNIIM,
NpeALABIAEMEIM K KBATHOHUKALHHA BBINYCKHAKA N0 HANPABJACHHIO noaroToskn TMO7150 -
«Inexrpoaneprerikar. TlporpaMma pekoMeHAYeTCA K HCTIONLIOBAHMIO B yseOHOM
npogecce.

Peuensent
Accounnposanustii npodeccop kadeaps « Jueprernkar,
HAO «Kasaxcknii HAOHANLHBIT  NCCACA0BATEALCKIIT  TeXHHYeCKNiT
ynnsepeyrer wmenw K H-Carena»
{ pae . Iagenos K.b.
« _1£» 2% 2d\22 o ui/l




11. REVIEWER'S CONCLUSION

PEILEH3HSI
na obpasonarensuyio nporpammy 7MO7150- «DnekiposHepreTHkay
no nanpasiacHnio noaroroskn TM071 — «Hukenepus H HHACHCPHOE €10

Obpazosarenshass  nporpamma  7TMO07150—  «DnekTposHepretukar 1o
HanpasicHuio  noaroroskn  TMO71  —  «MuikeHepHs M MHEKCHCPHOE  AC/I0»
OPHEHTHPOBAHA Ha OOYUeHHE 00YHAIOHXCS M0 MArdCTEPCKOH MporpaMMe.

Cepa npodecCHOHANLHOI JICATENBHOCTH HANPABAEHa Ha CO3IAHHE YCIOBHA
JUISL NPOM3BOACTBA, MEPEAAUH, pacnipeie/IeH s U NOTPeb/ICHHA MTEKTPOIHEPIHEH Beex
00BEKTOB KEJIC3HOH JOPOI'H.

Pezynbratel ocBoeHus OIl OuEHHBAIOTCA C© NO3HUHH KOMICTEHTHOCTHOIO
NOAX0/a, YYHTHIBAIOWIErO YPOBEHb 3HAHHH, YMEHH, HABLIKOB H /IM4HBIX KayecTs B
COOTBETCTBMH C 3ama4aMd npodeccHoHanbHOH JEATENBHOCTH, 4TO MO3BOACT
aHddepeHIMpOBaHHO OLIEHATE YPOBEHbL TEOPETHHECKHX 3HAHHI M IPaKTHYCCKUX
HaBLIKOB 00 y4aIOMIMXCH..

B uenom obpasosatensHas NporpaMMa Hanpas/icHa Ha pellenue IJIaBHOK
sanaun obpasosarensHoii nomuTHkn AO «AJIuT» no peanusaunn 00pasoBaTeIbHBIX
NporpaMM  TMOCAEBY30BCKOr0 00pa3zoBaHusA, a HMEHHO HBAACTCA INOArOTOBKY
BLICOKOKBANHOHUMPOBAHHEIX  CHELUMANMCTOB - MAarucIpos ¢ yraydnenuoi
npodeccHOHANBHON NOArOTOBKOH, KOHKYPEHTOCNIOCOOHBIX HA OTEYeCTBEHHOM H
MEKAYHAPOAHOM PBIHKE Tpyda. 3TO NPEAnoiaraeT HHTErpauHio  HayvHo-
HCCeIoBaTeNIbCKOMH  JeareasHocT W obyuenus B obpazopaTennbHOM npouecce,
peaH3aunio 00pa3oBaTEILHOIO NPOLECCa N0 KPeHTHOH TeXHONOrHH 0DyueHHs Ha
OCHOBE NPHHUMIIOB MEAAMCUHILIHHAPHOCTH H KOMIETEHTHOCTHOTO NO/X0/A.

Zakuouenune: [TporpaMma pekoMeHAyeTcs K HCHONBL30BAHMIO B yueOHOM
npouecce. Peuensupyemas ofpajoparenshas nporpamMMa COOTBETCTBYET OCHOBHBIM
tpeGosannam OCO, waumomanuHoit pamke KBaIM(HKALMH, OTpaciesol pamke
kpanndukaumii, npoQeccHonanLHLIX CTaHAApTOB, 00pasoBaTeNbHas Nporpamma
paspaforana ¢ yuerom notpebuocreii paGorozareneii n orsevaer TpebosaHusm,
NPEALABAAEMBIM K KBATHOUKAUMH BbINYCKHHKA 1O HANPABJICHUIO MNOATOTOBKH
TMO07150 - «DnexkTposHepreTikay.

Peuensenrt

HCIOPTHO-TYMaHHTAPHBIH YHHBCPCHTET
OpanGexora A.O.



PELLEH3HSI
na obpazosarensuyo nporpamsy 7MO7150- « Dnexrporneprernran
no HanpasieHio noaroroskn TMO07 | — «Muxenepus u nuKeHepHoe 1e1oy

OGpazopareapuas  nporpamva  TMO7150-  «Daexrposnepretukar 110
nanpasaenuio noarorosks 7M071 — «HinieHepns # HinkenepHoe aeaon paspadoraHs
B cootserctenn FOCO u nopmatuemas Gasa paspaGorku  olpasosatenbhod
NMPOrPAMMBI NPEACTABAALTCA JCTHTHMHOMN, JOCTATOYHON U AKTYaNLHOM,

B OIl npeaycmorpeHo nocneaoBate/bHOC OCBOCHHE KOMIIETEHUMH B
3ABHCHMOCTH OT YpPOBHA ODLISTEOPeTHYECKON H MPAKTHYECKOH MNOArOTOBKE, 4TO
OTPAKEHO B MATPHULIE KOMITETEHLIMI.

B pesynvrare obyuenus no gannoi OIT npuoGpeTaioTes ClelyoiHe HaBbIKH
YMCHHE CHCTEMATHIMPOBATH MATEMATHUECKHE METOABI  pacHeTd M aHaansa
HAASKHOCTH CHUCTEM ICKTPOCHAOKEHHS C© UeNBblo ofecneyeHHs UICKTPHYCCKON
IHEPriel NpU HOPMHPOBAHHOM KAYeCTBE W HAJCKHOCTH, OLEHHUTL CTATHUECKHE M
AMHAMMYCCKHE  PEXHMBL  VIEKTPOMEXAHMHMECKON CHCTEMBl ¢ HEHBK)  pacyera
NapaMeTPOB ABTOMATHIUPOBAHHOIO INEKTPOIPHBOAA H OUCHKH HICKTPOMArHHTHOM
COBMECTHMOCTH WIEKTPOTEXHHYECKOrO obopyrosanna B cHCTEMax
MEXTPOCHAGKEHUA,  HCCACAOBATH  NPHMEHEHHE  CPeiICTB  aBTOMATHIAUMM
NPOSKTHPOBAKMA 1N NPOBACHHA TEeXHHYECKHX PacueToB 110 NPOCKTAM TEXHHMKO-
IKOHOMHYECKOrO aHanu3a SPAeXTHBHOCTH NPOSKTHBIX pelneHuil, paspadorars
MCPONPHATHS 110 COBCPIICHCTBOBAHMIO TEXHONOTHM NPOMBOACTEA, MOACPHHIALLIN
000py10BaHHA, 3HEPIO- B Pecypcochepekenio, NPOEKTHPOBATL HETPAAHLHONHLIC 1
BO300HOBAAEMbIC HCTOMHHKH IHEPrHH € YUETOM OCHOBHBIX CBOHCTB W pacuera
PEKHMOB  OCHOBHOIO JIHEPreTHHECKOrD MW BCHOMOTATNLHOrO  00OpY 10BaHKS,
JCMOHCTPHPOBATL  3HAHMA 110 N(PSAMETHOH,  MHPOBOIIPCHHCCKON M
METOJIONOMMYECKON CReunduUKaM eCTCCTBCHHBIX HAYK, HAYYHBIM KOHUENUHAM B
WIEKTPOIHEPIeTHKE, & TAKAKE AHXIMIMPOBATL 3HAHHA OCHOB NEAArOrHKy BbICIUeE
IWKOALI H METOA0NOTHH NPOJIECCHOHANBHOIO BLICINErD 00pa3oBan M.

3axmouenne: Peueniupyemas olpasosarensHas nporpamma COOTBETCTBYET
seem Tpebosannam NOCO, HaunoHAIBHOM pamKe KBanHdHKaunii, oTpaciesoil pamxe
kpaGukauni, npofeccHOHATBHBIX CTanAApTOB, 0OpasoBate/bHas nporpamma
paspaborasa ¢ yuerom norpebHocTed pabotoaareneit n oreevaer Tpebosanmsn,
NPEeALABAACMBIM K KBAIHQUKAUMH BBINYCKHHKA (10 HANPABACHHIO MOAMOTOBKH
TMO7150 - «DnekTposrepreTnkar.

[TporpaMma pekOMEHAYETCA K HCIOB30BAHHIO B yueGHOM npouecce,

Peuensenrt
AccounnposanHelii npodeccop kadeapbt « dHepreTHkan,
HAQ «Kasaxcknil HAUMOHAIBLHEI HCCACAOBATENbCKHIT TEXHHYECKHIT YHUBEPCHTET

/ A
HMEHH K.“glaega»- RGN
|/ Xunoana B

S S8n L OF 2028 Kuime )|

~ /




12. LETTERS OF RECOMMENDATION

CAIMATRL NIERTPMCI RABALIKTAY
ancramnugens Iasareran remip woanm
YATTRIK KOMIENIMCKIn AKIOHCPHOTD 001eC s
ARMUONCTUIIE KO AMBAILIE ) - cHammomiman komnans
CAMITIE MATHCTPRAILALIK Eei - «IGngeTan renip woan -
Gonivmecins Primaie CAMATHRCKOE 0TI 1eHne
MATICTPELILIOR ceTin

CAJNGRT I JIC TR I
sackTpocnabmenss Guianaian

AMaTel kasacad, 3esiyxoea keweci, 75 ropoa Anmared, yamua Jesiyxosa, 7h
Tea/dhaxe 296-32-14, Tea/daxe 296-24-97 ren'dare 296-32-14, Tealpaxe 296-24-97

Saseayomeii kadenpoii « Iueprerukan
AO «AkageMus JOrMCTHKN H

Tpanucnopran
Ersexonoit A.T.

Ypamaeman Anap Tawaecosna!

Pykosoactso AO HK «Kasakeran Temip onbi», Anmarinckas AucTadis
aekTpocHabkenns IY-19, B nnne navansiuxka PY3-1903 Tarosol noacraduMm
«Meaey» Kaiiponamna Amupa Tyneraiyibl, 03HAKOMHNOCL € CONCPKAHHEM
obpazosarenshoii nporpammul  «7M07150-Dnextposneprerukan ¥ BHecno
CNEAYIOUIHE PEKOMEHAIINK:

- YBCIHYHUTE KONHHCCTBO HacoB CAMOCTOATENLHBIX paboT, BLIACASCMBIX Ha
HAYYHO-MCCIICAOBATCABCKYIO  JIeATENLHOCTh,  Tpebyoume  yrnyGaenHbIx
npodeccHOHANLHBIX IHANMI;

- AKTYANH3APOBATE COACPKAHNE 0DPA30BATENLHEIX NPOrPaMM, BNANCIOLIX
METOAAMM NPOBEAEHUA (DYHAAMCHTANBHBIX H NPHKNAAHBIX HCCACNOBaHMii ¢
NPHMEHEHHEM COBPEMCHHBIX INPOrPaMMHEIX CPCACTB AN WMHTALUMH W
MOJCAMPOBAHHA  ODBEKTOB  NpOQCCCHOHANBHON  AGHTeNBHOCTH,  HTOOM
(hopMHpOBaTL CIOCODHOCTE AHANM3HPOBaTL paboTy JMeKTpoodopynoBanui Ha
peabHOM NPOH3BOJICTBE.

[pepnaraeTcs  BICHOYMTHL  CHCAYIOWME HANPABNCHHS B  COACpKAHHE
macuumni: [Mpobnembr  3xeprocOepekense B cucTemax AeKTpocHabKeHN!s,
Ludpopsie cHcTeMs! ynpaBieHusa NOACTAHUMAMH,

Pgﬁp_’r'éi L
(o 4w Kaiipoaann AT,

>




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.



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,



2. Akryannsuposars OI1 - Dnekrporsepreruka Beex ypoBHEH C yHETOM ONTHMH3ALMH
JMCUNITTHH
3. Axryanmsuposannbie n obrosnennsie OT1 sarpysuts 8 ECYBO.

Mpeacenarenn Erisexona A.T.

Cexperapn Centoer E.E.



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);



- 8D06255 - PagnoTexunKa, MMEKTPOHHKA H TEICKOMM YHHKAIIHH.
To kadeape «33»:
- 6B07121 - DaekTposHepreTHKa
- 6B0O7188 IT - Duepreruka
- TM07149 - DaekrposnepreTuka
- TM07150 - DaexrpossepreTuka
- 8D07160 - DnexrposnepreTira
[Ipeacrapureiamu pabotomareneii ¥ 00yJalOUHMHCHA OB [PCANIOMKCHBI PIJ HOBBIX
aKTYATBHBIX JHCUMILIMH, KOTOpHIE Kadheapsl 0100pHaM ¥ BKIOUHIM ¥ Hoskie K37 u PYIL
NMOCTAHOBHJIH:
1. HMndopmarnuio npHHATE K CBEICHHIO;
& YuecTs Bce NpeUIONEHHs M pekoMenjgaumu paboroaarened, NPeACTABHTENEH
CTYJICHYCCKOIO AKTHRA,
3. [Mpeacranwms K3J1, PVIT 1 OI1 GakanappraTa, MarucTparypsl # AOKTOPAHTYDEI U1
paceMoTpenus u yrsepkaenns na Conere mucraryra, ¥C Axanemun.

Tpencerarens KOK-YMB MAT %‘/ Toiirommnuosa AJK.
Cexperaps ’%/p)/ . Abunesa M.C.



14. APPROVAL SHEET

JHCT COTJACOBAHNS
na obpazosareasnyio nporpasyimy 7MO7IS0 - «Oaekrporneprernkan,
PAGOTIE Y eOHLIT DI 1A KATI0T JACKTHBILIX NI
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15. CHANGES REGISTRATION SHEET

Section,
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Type of change
(replace, cancel,
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and date
notices

Change made
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signature, position




