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2. NORMATIVE REFERENCES

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

1. Law of the Republic of Kazakhstan "On Education" dated July 27, 2007 No. 319-III
(with amendments and additions as of January 08, 2021).

2. National Qualifications Framework approved by the protocol of March 16, 2016 of
the Republican Tripartite Commission on Social Partnership and Regulation of Social and Labor
Relations.

3. Industry framework of qualifications in the field of "Education", approved by the
Minutes of the Meeting of the Industry Commission of the Ministry of Education and Science of
the Republic of Kazakhstan on social partnership and regulation of social and labor relations in
the field of education and Science No. 3 dated November 27, 2019.

4. State mandatory standard of postgraduate education (Appendix 8 to the Order of the
Minister of Education and Science of the Republic of Kazakhstan dated October 31, 2018 No.
604 with amendments and additions as of May 05, 2020).

5. Qualification directory of positions of managers, specialists and other employees,
approved by Order No. 553 of the Minister of Labor and Social Protection of the Population of
the Republic of Kazakhstan dated December 30, 2020.

6. Professional standard "Teacher", approved by the Order of the Chairman of the
Board of the National Chamber of Entrepreneurs of the Republic of Kazakhstan "Atameken" No.
133 dated June 8, 2017.

7. Professional standard "Science", project of the National Chamber of Entrepreneurs of
the Republic of Kazakhstan"Atameken".

8. Rules of organization of the educational process on credit technology of training,
approved by the Order of the Minister of the Ministry of Education and Science of the Republic
of Kazakhstan No. 152 dated 20.04.2011. (with additions and amendments No. 563 dated
October 12, 2018).

9. Classifier of training areas for personnel with higher and postgraduate education,
approved by Order No. 569 of the Minister of Education and Science of the Republic of
Kazakhstan dated October 13, 2018 (with amendments and additions as of June 05, 2020).

10. Algorithm for inclusion and exclusion of educational programs in the Register of
Educational programs of Higher and Postgraduate Education, approved by Order No. 665 of the
Minister of Education and Science of the Republic of Kazakhstan dated December 4, 2018 (with
additions and amendments as of December 22, 2020).

11. RI-ALT-33 "Regulations on the procedure for developing an educational program for
higher and postgraduate education”.



3. PASSPORT OF THE EDUCATIONAL PROGRAM

‘ No Field name Note
[ - .
1 Registration number TM07100480
2 | Code and classification of the field of 7M07 Engineering, manufacturing and civil
education engineering -
3 Code and classification of areas of study 7MO71 Engineering and engineering trades
4 Code and group of educational programs M099- Energy and electrical engineering
5 Name of the educational program 7MO07166 Energy systems and%energy B
| management -
6 EP type Acting
EP purpose Training of highly qualified specialists with
in-depth knowledge and practical skills in
the field of design, operation and
optimization of energy systems, as well as
effective energy management. The program
is aimed at developing the competencies
7 necessary to  implement  innovative
technologies and strategies for sustainable
energy consumption in industry.
construction and other sectors of the
economy, taking into account modern
challenges to energy security and the
environment.
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 L
14 | Volume of the credits 60
15 | Awarded Academic Degree Master of Engineering and Technology in
the educational program «7M07149 -
| Electrical power engineering »
16 | Availability of an appendix to the license Ne KZ12LAA00025205 (004)
for the direction of training B
EP accreditation existence Available
Name of the accreditation body ND «Independent Agency of Accreditation
17 and Rating» (IAAR)
Validity period of accreditation S years




4. COMPETENCE MODEL OF A GRADUATE

Purpose of the educational program: Training of qualified specialists for
production and technological activities who have the skills to manage the parameters of the
optimal mode of operation of equipment, quality control of the functioning of substations,
electrical networks and power supply systems of enterprises of various industries.

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.

Learning outcomes:

LO 1 - To determine the parameters of the power system for solving technical problems
of mode control using digital technology and software.

LO 2 - To justify measures aimed at energy and resource conservation with the use of
new energy-saving technologies.

LO 3 - Analyze technical measures to solve problems of reliability of power supply
systems and quality of electric energy, the main ways to improve the operational rehability of
energy systems.

LO 4 - To argue the choice of power system management based on the principles of lean
production, minimizing all types of losses in the process of activity using SMART technologies.

LO 5 - To form practical skills of work on experimental developments, object modeling,
theoretical and experimental research, drawing up an application for an invention.

LO 6 - Classify the operating parameters of the electrical complex and the influence of
electromagnetic compatibility in the operation of electrical equipment.

LO 7 - Develop regulatory and technical documentation based on innovative equipment
and technology in the energy industry.

LO 8§ - Present research results in oral and written form, including in a foreign language.

LO 9 - Demonstrate management solutions in business projects taking into account
professional, interpersonal and intrapersonal problems by means of management psychology.

Area of professional activity: The sphere 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 for power supply, KEGOC JSC, AZhK JSC, Almaty Metro Kurylys,
and other energy enterprises. As well as research and development 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.

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.

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

Professional certificates received upon completion of training: not provided.
Requirements for previous level of education: higher education (bachelor's degree).

Experimental research work of a master's student (ERWM)

Planning of ERWM in weeks is determined based on the standard work time of the
master’s student during the week. The number of credits allocated for the implementation of
ERWM in a specific academic period is determined by the working curriculum of the
professional educational program.

ERWM should:

1) correspond to the profile of the master’s educational program in which the master’s
project is being carried out and defended;

2) be based on modern achievements of science, technology and production and contain
specific practical recommendations, independent solutions to management problems;

3) be carried out using advanced information technologies;

4) contain experimental and research (methodological, practical) sections on the main
protected provisions.

Within the framework of the ERWM, the individual work plan of a master's 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.



ERWM is planned in parallel with other types of educational work or in a separate period.

The results of the experimental research work at the end of each period of its completion
are documented by the undergraduate in the form of a report.

The final result of ERWM is a master's project.

The goal of ERWM is to obtain new results that are important for theory and practice in a
given subject area, as well as to master theoretical and experimental methods for studying
objects (processes, effects, phenomena, structures, projects) in a given subject area.

The objectives of the ERWM are:

- organization of training for master's students in the theory and practice of conducting
experimental research;

- development of creative thinking and independence in the master’s student, deepening
and consolidating the acquired theoretical and practical knowledge;

- identifying the most gifted and talented undergraduates, using their creative and
intellectual potential to solve pressing problems in science and technology;

- developing a master’s student’s interest in scientific creativity, teaching them methods
and ways to independently solve applied problems.

Scientific internship is carried out for the purpose of:

- fulfilling the objectives 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 acquired in the process of learning to acquire
practical skills, competencies and professional experience in the specialty being trained, as well
as mastering advanced foreign experience.

Requirements for ERWM:

1) corresponds to the profile of the master’s educational program, according to which the
master’s project is being carried out and defended;

2) is based on modern achievements of science, technology and production and contains
specific practical recommendations, independent solutions to management problems;

3) is carried out using advanced information technologies;

4) contains experimental and research (methodological, practical) sections on the main
protected provisions.

The department in which the master's program is implemented determines special
requirements for the preparation of master's students in the research part of the program.

Special requirements include:

- knowledge of modern issues of this branch of knowledge;

- the presence of specific specific knowledge on the scientific problem studied by the
undergraduate;

- ability to practically carry out scientific research, experimental work in one or another
scientific field related to the master’s program (master’s project);

ability to work with specific software products and specific Internet resources.

Scientific supervisors are obliged to ensure high-quality organization of ERWM and its
methodological formulation.

The main content of the ERWM is reflected in the individual work plan of the master’s
student.

Contents of EIRM
Experimental research work at the department can be carried out in the following forms:



- fulfillment of tasks of the scientific supervisor in accordance with the approved plan of
experimental research work;

- participation in scientific and practical seminars, theoretical seminars (on the research
topic), as well as in the scientific work of the department;

- speaking at conferences of young scientists;

- preparation and publication of abstracts of reports, scientific articles;

- preparation and defense of scientific reports on the areas of ongoing scientific research;

- participation in a real research project carried out at the department within the
framework of budgetary and extra-budgetary research programs (or within the framework of a
received grant), or in a partner organization for the implementation of master’s training;

- preparation and defense of a master's project.

The list of forms of experimental research work at the department for master's students in
specialized studies can be specified and supplemented, depending on the specifics of the master's
program.

EIRM results

In addition to the above forms, the result of experimental research work is:

in the first semester:

- the topic of the project approved by the Academic Council of the Academy;

- developed and approved individual work plan for the master’s student, indicating the
main activities and deadlines for their implementation;

- determination of goals, objectives, scope, subject of research;

in the second semester:

- study and collection of practical material for the master’s project, including the
development of a methodology for data collection, methods for processing results, assessing
their reliability;

- completion of at least 50% of the volume of theoretical and experimental work on the
research topic;

- implementation of other activities provided for by the individual work plan of the
master’s student;

in the third semester:

- processing and analysis of factual material for the master's project, including assessment
of its sufficiency to complete the project, development and construction of graphic images and
other illustrations on the research topic;

- fulfillment of 100% of the theoretical and experimental work on the research topic;

- publication of at least 1 publication and/or 1 speech at a scientific and practical
conference;

- implementation of other activities provided for by the individual work plan of the
master’s student;

- passing a semester certification based on the results of the EIRM;

- preparation of the final text of the master's project.



S. 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 academic disciplines
é E) —_ I en | o= w Ne) ~ | o0 >
slo|o ||| |dd|]o|c |
< e N . Y Mt T [ (| O R (s O s (| I T (R
1 2 3 4 5 6 7 8 9 |10 | 11 | 12
1 | Management 2 +
2 | Foreign language 2 +
(professional) -
3 | Management Psychology 2 ‘ +
4 | SMART technologies in 4 + +
transport
5 | Lean manufacturing +
6 | Modern energy audit and 5 + +
technological energy efficiency
improvement
7 | Intergrating traditional and 5 +
renewable energy sources in
power supply systems
8 | Production experience 9 + + + + + + +
9 | Assessment of the risks and 5 +
reliability of energy supply
10 | Reliability and risk-oriented ' +
approach in power supply
systems
11 | Electrical engineering 5 +
complexes and electric drives
of technological processes
12 | Electrical installations in +
technological processes
13 | Experimental research work of | 13 + |+ |+ |+ | + | + |+ |+ +
a master's student, including
internship and implementation
of a master's project
14 | Registration and protection of 8 + | + | + + + M+ + )+ +
the master's project |




6. THE STRUCTURE OF THE MASTER'S DEGREE PROGRAM

General labor intensity

Ne n/m Name of cycles of disciplines in academic in academic
hours hours

I Theoretical training 1920 64

1.1 Cycle of basic disciplines (BD) 450 15

1) University Component (UC): 180 6
Foreign language (professional) 60 2
Management 60 2
Management Psychology 60 2

2) Component of choice (CC) 270 9

1.2 Cycle of profile disciplines (PD) 1470 49

1) University component 450 15 |

2) Component of choice 810 27 {

3) Production practice 210 7

2 Experimental research work of a master's 540 3

’ student (ERWM)

Experimental research work of a master's student,

1) including internship and implementation of a 540 18
master's project

3 Additional types of training (ATT) - -

4 Final certification (FC) 240 8

) Preparation and defense of a master's thesis 240 8
(project) (PDMT (P))
Total 1800 60
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EDUCATIONAL PROGRAM

Level of education: Master's degree

-

Duration of study: 1 years

8. CATALOG OF DISCIPLINES OF THE UNIVERSITY COMPONENT

7M07166 Energy systems and energy management

Year of admission: 2025 year

Cycle

I Component

Name of the
discipline

Overall labor
intensity

in in
academic | academic
hours loans

] Sf;__mester

Learning
outcome |

\

Brief description of the discipline

Prerequisites

Postrequisites

4 5

8

BD

ucC

Foreign language
(professional)

60 2

LO 8§

10

The discipline "Foreign Language (Professional)”
is aimed at mastering the professional foreign
language at an advanced level. Master’s degree
students learn the grammatical features of
academic style, develop oral and written
communication skills, and present research results
through reports and publications using modern
teaching methods.

Bachelor's majors

ERWM,
Production
practice

BD

ucC

Managerial
Psychology

60 2

LO9

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.

Bachelor's majors

Production
practice

BD

ucC

Management

60 2

LO9

Forms knowledge about the organization as an
object of management, considers situational and
process approaches in management, engineering
and reengineering of business processes, explores
the theory and practice of management, explores
the role functions of the manager and
subordinates, studies ways of planning the
strategy of management activities, stimulating
performers to high-performance work, organizing

Bachelor's majors

Managerial
Psychology




effective control, etc., gives practical skills in
developing style management and management
decision-making tactics. Active teaching methods
are used, such as role-playing games, etc.

Modern energy
audit and

The discipline is aimed at developing students'
theoretical knowledge and practical skills in the
field of energy audit, analysis of energy
consumption and development of measures to
improve the energy efficiency of technological
processes. The course examines modern methods

PD i 0 2 i j i
ucC 1Tep;rl:)nv§lr:eir::ta:)f _ 15 5 LOS and tools of energy survey, regulatory framework, | Bachelor's majors Final assessment
ener efﬁ%ienc principles of assessment and optimization of |
8y Y energy consumption in enterprises. Special |
attention is paid to the use of innovative
technologies and digital solutions to improve
B energy efficiency in various industries. 1
The form of conducting experimental research |
Experimental work of a graduate student can be specified and
researpch work of a supplemented depending on the specifics of the
master’s student master's program, the topic of the master's thesis.
. . ’ . The experimental research work of a master' o .
PD ucC including 390 15 1,2,3 LO 1-9 J xp r;me ) ™S | Bachelor's majors Final assessment
internship and student includes:
implementation of - experimental research work;
a ri:laster's I - scientific publications (participation in scientific
proJ conferences and seminars);
- writing a master's project
The discipline studies the principles of joint
operation of traditional and renewable energy
Inteeration of | sources in modern power supply systems. The
Sl | technical, economic and managerial aspects of
traditional and . o ¢ managena’ aspe .
_ renewable cner | integration, issues of reliability, sustainability and Operational
“PD ucC sources in thegy 150 * 5 1 LO 3,7 | quality of electricity, as well as the use of smart | Bachelor's majors development

electricity supply
system

grids and energy storage systems are considered.
Special attention is paid to the analysis of
operating modes of energy systems with a high
proportion of renewable energy sources and
methods of their optimization.

methodology




The practical training of a master's student is
carried out in order to consolidate the theoretical
knowledge gained in the course of training,

PD ucC Produgtlon 270 9 LO 1-7 | acquire practical skills, competencies and | Bachelor's majors Final assessment
practice . . . .
professional experience in the specialty under
study, as well as the development of best
i practices. ’
TOTAL 1800 60
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EDUCATIONAL PROGRAM

Level of education: Master's degree

7M07166 Energy systems and energy management

Duration of study: 1 years I' Year of admission: 5025 year

Overall labor
intensity .
Cycle Compo {fi  Neme of the n - in Seme | leaming Brief description of the discipline Prerequisites Postrequisites
nent d1501plme academic | academic ster outcome
hours loans
1 2 3 4 5 6 7 8 9 10
’ The study of intelligent systems for monitoring and ]
SMART managing operational processes. Development of skills
. in working with loT, digital -platforms and analytical Undergraduate ERWM, Industrial
technologies in LO 1,4 . = R .
Eansgort systems. .Formatlor} of the abl.llty. to use SMART disciplines practice
technologies to improve reliability, safety and
operational efficiency..
BD EC 120 4 1 Mastering methods of minimizing losses and
increasing production efficiency. Development of skills
Lean in process analysis apd implem(?ntation . of lean Undergraduate ERWM. Industrial
maTBEEnE LO4 approac?hes in the opera.tl.on and repair of rolling st.oc'k. dlseiplies Tt
Formation of the ability to develop productivity
improvement projects based on the rational use of
resources.
The discipline provides a deep understanding of
methodologies and tools for risk assessment and
Assessment of e .
risks and re!lablllty analys¥s in energy.supply. Modern models.of . ‘
PD EC [ 6 150 5 1 LO?2 failure forecasting, quantitative methods of risk | Bachelor's majors. Final assessment
e | analysis, approaches to managing and reducing
energy supply vulnerabilities of energy systems to ensure their
stability and safety ‘in conditions of complex




Reliability and
risk-based
approach in
power supply
systems

operational and man-made factors are considered.

LO7

When studying the discipline, questions are considered

on the principles, methods and technical means of |

rational use of electricity and reducing energy losses in
the power supply system of an industrial enterprise,
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.

Bactielor's majors.

Final assessment

PD

EC

Electrical
Complexes and
Electric Drives

of
Technological
Processes

Ways to
improve
reliability

150

The course focuses on studying the principles of
operation, design, maintenance, and management of
electrical complexes and electric drives used in
technological processes across various industries.
Modern technologies, methods of automation, energy
efficiency, and issues related to the integration of
equipment into production systems are explored.

The discipline equips master's students with the
knowledge and skills necessary for designing,
operating, and modernizing electrical complexes and
electric drives. It prepares students to address
challenges in automation, improve the efficiency and
reliability of technological processes, and utilize
modern technologies and management methods.

Bachelor's majors

Mutual
electromagnetic
influence in
electrical equipment

LO3

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 méthods: teamwork, discussions. Within the
framework of the discipline, guest lectures are
provided by top managers of JSC NC KTZ.

Bachelor's majors.

Mutual
electromagnetic
influence in the
electric power

industry

TOTAL

1800

60

Head of the Department of "Energy"

i

Yegzekova A.T.
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Neo 11-06/225 3asenyromert kadegport « JHepreTuka»
or « 7% » gﬂf/@gf 2025 1. AO «ALT YHuBepcuTeTa 1iMeHU

Myxame pkana ToIablmmmaesa»
Erszexosoit A.T.

YBaxkaemas, AHap TonecosHa!

Pyxosogcreo TOO «KazaxcKuit MHCTHUTYT TEXHIYECKOTO Pa3sBUTUS» B JTIIE TPEK-
topa [layrosa C.C. 03HaKOMWIOCH € comepxaHieM o00pa3oBaTeTbHBIX ITPOrpamMM
«7M07149-9nekTpornepretuxar, «7M07166-IHepreTuueckie CHUCTEMbl U SHEProMe-
HETLKMEHT» 1 «8D07168-Dr1ekrposHepreriika» U BHEC10 CIeIYIOIMe PEKOMEH AL

~ pacmpuTh 00BEM IUCLIMIITITH, CBI3aHHBIX C MPUK/TaTHBIMKU HCCIIeI0BaHUSIMM,
LMPPOBBIMIT TEXHOTOTHSMY M MHTE TICKTYAThHLIMY CUCTeMaMid VIIpaBlIeHMs SHepru-
en;

— BHEAPWTH MEXIMCLIMIITUHAPHBIE KYPChl, 00beIMHSIOIME MIEKTPOIHEPreTUKY,
IT u sMeproMeHeHKMEHT;

— YCUTUTD MCCTEIOBATEILCKYIO U MPOCKTHYIO COCTaBNSIOUIYIO, B TOM 4uC’Ie 3a
CUET MarmCTEPCKUX KCHC-TIPOCKTOB 1 1Ty OIMKAIMOHHON aKTUBHOCTH.

[pemyiaraercss BKHOUUTH B collepXanie 00pa3oBaTerlbHbIX IIPOrpaMM Crleayolmie
HallpaB IeHMs W IMCLIAIL T HBL:

- llndpposas sHeprervika 1 yipasieHue 3HeprocucreMamm;

— DHeproMeHeDKMEHT 1 SHeProay/auT [POMBILIUIEHHBIX [TPeITPUITUIL.

Pearusatis naHHbIX pekoMeHIaLuy OyIeT crocoOCTBOBATD MOBBILICHUIO IPAKTH-
YeCKO¥ HallpaB/1eHHOCTH TIOIIOTOBKU MAarucTpos n aokropos PhD, opreHTrpoBaHbix
Ha coBpeMeHHble TpeDoBaHs JHEePIeTUYeCKON OTpac/Ti.

dupektop Hayros C.C.

CucreMa MeHeDkMeRTa KadecTsa cepruunposana CT PK UCO-9001-2016
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'AO «ALT Yuusepenter umenyn Myxameukana TolHbINIaeBaY

NMPOTOKOJI Ne 8
zacefianus kadeapbl « JHepreTHKay

. AJMaTel 13 despans 2025r.

Mpeaceaarens: Erzekosa A.T.
Cexperapn: Yamesa XK. T,

Tpucyrersoamu: 3asenyromui xapenpod Ersexosa A.T.. moktop PhD, n.T.H., accuc. npod.
Abapaxmanos E.A., noktop PhD, accucrent npodeccop Kannes XK., accuc. npod YTenSeprenora
C.M.. maructp. cenmop-nektop Koitmnbaesa KOK., marmerp, maruerp, Marucrp, CEHHOp-IEKTOp
KamnmGeros  [N.I1., ™aructp, accucredr-npenozasarens YamueBa JK.T., wmaructp, accucTenT-
npenogasatens Ceiitbex E.
[Ipeacraurenn ¢ npoussojacTaa: Anves MK, — riaBrblit MeHeDKep (yHKIHOHATLHOTO HANPABICHHS
[10 MPOHM3BOACTBY H*TEXHOJOTHAM HeMapTaMeHTa INEKTPHQHKALHYA U 1 3HepreTuka Gunuana AO «HK»
«KTX»  Qupexius «MarucrtpaabHolt cetw» , Mameipbexos H.M. — HayanpHHK AJIMATHHCKOl
JAMCTAHLUHH 31E€KTPOCHA0KEHUST «AIMATHHCKOE OTRENCHHE MarucTpanshoii cetu», XKaucentos T.K.-
TIABHBIH HHMKEHED [10 TEXHHKE 0€30MacHOCTH AJIMATHHCKOH THCTAHIMU YiekTpocHabkerns AQ «HK»
«KTHA» «Anmarunckoe otaenenne Marucrpaiteaoit cethy, Koifmmes T.K. - 1.1.1., npodeccop kadeaps
«HTuK®» KazHY um.Anp-®apabu. Kam C.b. — npeacenarens npapieHHs «IOKaTbHBIH 1pod)Coros
Cepikrecy.
Oobygatowuuecs: cTyaent rpyrmbst MIT-23-25 Oxcuxbaes H.C, IT-299-22-6x Paxumos O.P.
NMNOBECTKA JHA:

I. ObHoBieHue KaTalol' 3JEKTHBHBIX JHCHMIUIMH 1 oOpas3oBartensHpIX mporpamm 6B07121
«DICKTPOIHEPTETUKAY .
2. OOHOBnEHHE KaTanor 3JEKTHBHBIX JMCUHMIMH H ofpa3oBaTenbHBIX mporpamMm 6B07188 «IT

JHEPreTUKA

3. Pasnoe
ITo nepsomy Bonpocy CJIYHIAJMN: 3as.kadeapoi ErzexkoBy A.T., ¢ mpennoxkeHueM paccMOTpPeTh
OOHOBNEHHE 110 TPEM  YPOBHsIM obpasoBanus: OaxanaBpuar, Mamcrparypa ¥ JOKTOpaHTypa IO
JNEHCTBY KM OII‘Ka(be)lpm «JHepreTUKay.
Bakanaspuar: OI1 6B07121 «3nexrposneprerura», OIT 6BO7188 IT Dueprernka
Maructparypa: OIl  7M07]66-IHepreTiueckne CHCTEMbI W OHEProOMeHeKMEHT (npoduibHas),
Jloxtopantypa: OI1 8D07160-DnexTpoIHepreTKa.
BBLICTYIINJIA: Mambipbexos H.M. HauanbHHK «AJIMATHHCKOH MMCTAHLUMH NEKTPOCHAOXKEHUD» C
uHpopMmauHeii, 4ro o0pa3zoBaTeNnbHas MPOrpaMMa OXBaThIBAET Bce TPeDOBaHUA, HpPEAbABISEMbIE
npeacraButeasmu padoronareneit. C mpe/utoxkeHHeM OCTaBHTh Oe3 n3MeHeHHH).
Kaanes K. K. paszpaGorunk o0pazoBaTeNbHBIX [IPOrpaMM BCeX 3 YPOBHEH, B CBA3H € aKTyaau3auue
npeasaraeT yMEeHbIIUTh KonudecTBO auctuiuind OIl, cxokue IHCHHMINIMEB! YKPYNHHTH, 3TO MOMOXKET
MPENoAaBaTeIIM CKOHLCHTPHPOBATLCA HAa OHOH NOMHON nporpamMMe AUCIMIUIMHEL B Xozne obcyxaenns
cpean npobeccopeko-npenoaasatensekoro cocrasa (IITIC), corpyaHrkoB B oO0ydaromMxcs. YYTEHBI
npeaioxKeHus paboToaaresnel U BpIlyCKHUKOB.

IMMOCTAHOBUJIM:

1. Mndopmaiiiio NpuHATH K CBEACHUIO,;
2. Axryanmsuposatb Ol Dnextposnepretuka u OI1 IT DHeprerika Bcex ypoBHeH.
3. AxTyanusHpoBansble B o0HoBiaeHHbIe OIl 3arpysuts B ECY BO. .

IIpencenarenn Q&/w 7 Eriexosa A.T.
Cexperaps /f/%%///“"” - Yaaunesa K.T.



IKCIHHEPTHOE 3AKJIIOYEHHUE

Ha oOpasoBarebHy0 nporpamMmy 7M07166 — « JHepreTHUecKHe CHCTEMBI U
SHEPrOMEeHEKMEHT»
no HanpaBneHmo noaroroskd 7M071 — «MuxeHepus u PIH}KCHepHOC J(SH) (O

ObpasoBarensnas nporpamMma 7M07166 — «DHepreTHYeCKME CHCTEMBI M
BHEPrOMEHE/DKMEHT» 10 HanpasiaeHuo noaroroskn 7MO071 — «Muxenepus u
HHXKEHEPHOE JIeJI0» COOTBETCTBYET COBpPEMEHHBIM TpeOOoBaHHAM B 00JacTH
DHEPreTUKH W HHKeHepHoro gena. [lporpamma paspaborana ¢ yueTom
AKTyaJlbHBIX MEXIYHAPOJIHBIX CTAHAApPTOB H OPHUEHTHPOBAHA HA [MOArOTOBKY
BBLICOKOKBATH(ULHPOBAHHbIX CHELHATHCTOB, CIIOCOOHBIX 3(h(heKTUBHO paBoTaTh B
cdepe NpoeKTUPOBaHHS, SKCIUTyaTAlUH W ONTUMHU3ALHHA SHEPreTHYECKHUX CHCTEM.
B crpykType nporpamMmbl FapMOHHYHO COYETAIOTCS TEOPETHYECKHE 3HAHHA M
NPaKkTHYECKUE HABBIKH, YTO O0ECIIeYMBAET KOMIUIEKCHOE OCBOEHME THUCLHILIMH,
CBA3AHHBIX €  DHEPrOMEHEMKMEHTOM,  JHEPreTHYecKoil  6e30MacHOCTHIO,
BO300HOB/ISEMbIMH MCTOYHHKAMU SHEPIHH ¥ HHHOBALMOHHBIMH TEXHOJOTUSMHU B
sHepretHke. Ocoboe BHUMAHHUE YA€/ IEHO PAa3BHTHIO KOMIIETEHUUH N0 YPABIEHHUIO
3HEPropecypcaM d CHWXEHUIO 3HEepro3arpar, 4YTO OTBEYaeT COBPEMEHHBIM
IKOHOMHUYECKUM H 3KOJNIOIMYECKUM BBI30BaM.,

YueOHbI MuiaH NporpaMMbl BKJIHOYAET COBPEMEHHbIE METOIbI O0yuYeHHs,
ACIIONB30BAHHE  CHNEUHMATH3UPOBAHHOIO  NPOTPAaMMHOrO  obecredeHus U
NIPOBEIEHUE HCCIEeN0BaTeNbCKOH paboThl, 4TO C€rocodCTBYeT (HOPMUPOBAHUIO
KPUTHYECKOrO MBIIJIEHHss W WHHOBAaLHOHHOIO MNOAX04a Yy OO0y4aromuxcs.
[Togroroeka KaipoB O JaHHOM [POI'paMMe IMO3BOJHT BBITYCKHUKaM YCIEIIHO
peaju30BbIBATL IPOEKTHl B 00JACTH 3HEPreTHKH, CIOCOOCTBOBATH PAa3BUTHUIO

yCTOHYMBOI 3HepreTHYECKOH HMHQPACTPYKTYPHI U BHE/IPEHHIO
YHEPro3P(PEeKTHBHBIX PELLIEHUH.
B uenom, obOpaszoparenpHas nporpamma 7M07166 — «3OHepreruyeckue

CHCTEMbl K. JHEPrOMEHEKMEHT» SABJIAETCHA akTyalbHOH, cOanaHcMpoBaHHOH H
KOHKYPEHTOCNOCOOHOH, oTBeuaeT TpeOGOBAHWAM pHIHKA TpyJa M CHOCOGCTBYET
NOATOTOBKE  KBaJH(PULHPOBAHHLIX  WH)XXEHEPOB-IHEPreTHKOB, TOTOBBIX = K
NpoGeCCUOHANBHOR JEATENEHOCTA B YCIOBHAX COBPEMEHHOIO IHEPreTHYECKOro

cekropa.

IKcnepr:

3a.znecmum b auanvruxa puruaia AO HK «KTXK»

f ducmanuua 31ekmpocHabxcenun 349-19
Ny ] Opsim6aes B.H.

F& P 2025,




IKCIIEPTHOE 3AKJIIOYEHUE
Ha o0pa3oBatebHy0 nporpamMmy 7MO07166 — « DHepreTHUECKHE CUCTEMBI H
HEProMeHEKMEHT»
1O HanpasjieHuto MoArotoBku 7MO071 — «MrkeHepus U HHKEHEPHOE AeIo»

Peanusauus obpasoBarenbHoii nporpammel 7TMO07166 ~ «JuepreTudeckie
CUCTEMBL U . 3JHEPrOMEHEKMEHT» OCYUIECTBISETCS NOCPEeICTBOM
NOC/eNOBATEBHOCTH H3Y4aeMbIX JHCLMIUIMH, C YCT4HOBIICHHEM KOHKPETHBIX
3a/a4 W UENEBbIX HWHAMKATOPOB. YeTKO MpOCHeXUBAETCS MEKITHCHHILTMHAPHOE
B3aUMOJEHCTBHE, KOTOPOE 3aK/II0YaeTCss B  KOMIUIEKCHOM CBS3H  MEXIy
ColepaHWeM  OTHENBHBIX Y4eOHBIX OUCLUMIVIMH, [OCPEACTBOM  KOTOPBIX
JOCTUraeTCss BHYTPEHHEE eIMHCTBO NPOrpaMMbl MOATOTOBKH 00YYarOIKXCH.

B yuebHOM nnane obpasoBaTebHOl MPOrpamMMbl ONpeaesieH NepPeYeHb Beex
y4€OHBIX JUCLUIUIMH BY30BCKOTO KOMIIOHEHTa M KOMMOHEHTa SIeKTHBHBIX
JAUCLHIUIAH, TPYJIOEMKOCTh KaXAOH Yy4eOHO IUCUMIUIMHBI B aKaJeMHYECKHX
Kpeaurax, IMOCNeq0BaTe/IbHOCTL UX M3YYEHHUs, BUIbl Y4eOHBIX 3aHATHHA H (OPMBI
KOHTDOJIS, HMTOrOBOM  aTTecTalMi. AKTyanbHO  H3y4deHHe OepexIMBOro
NpOM3BOACTBA U obecrieyeHne 0€301acHON yCIOBUN TPYAOBOH HEATEHHOCTH Ha
npeanpusatesx AO «HK «KTXK», AO «KEGOC», AO «AXK» u mpyrux
NpeANPUATHAX YHEPI € THUECKOro HaIPaBIeHM.

OOpasoBaresbHble TPAEKTOPUH pa3paboTaHbl B COOTBETCTBHHU C 3apOCaMH
IHEPreTHUECKON OTPACIIH.

Llenr oOpasoBarenbHOH  mporpaMMbl  akTyalbHa, COOPMYJIHpPOBaHA
NaKOHUYHO U paccKpbIBaeT B cebe pe3yasTaThl 00y4yeHus. B onncanuy AUCHUITINH
OTpaXXeHbl  COIEpXKAaHWe Uil  JOCTH)KEHHMA  pe3yJpTaroB  OOyueHHs 1o
oOpasoBareibHOl mnporpamme 7M07166 — «DHeprerdyeckue CHCTEMBbI H
3HEproMeHeKMeHT». Takxke, B 00pa3oBaTebHONH nporpamMme, paspaboTaHHON Ha
OCHOBe MpOo(heCCHOHANBHOTO CTaHapTa, OTPaXKcHbl OCHOBHBIE TPYAOBbIE QYHKIHH
B KOMIIETEHLMAX M pe3yapratax oOyueHHs, YyKaszaHbl BHABI CBA3ed C
paboTonarensiMu: IPOBEJEHHE TOCTEBBIX JEKLUH BeayHUX Ton MeHemkepoB AO
«HK «KTX», criequanucToB HayYHbIX U HPOEKTHBIX HHCTHTYTOB. TakuMm o06pazoM,
NpeACTaBiEHHas Ha AKcneprusy obpaszosatenbHas mnporpamma 7MO7166 —
«3Hepremt-:lecme CHCTEMB! H SHEPrOMEeHeDKMEHTY 110 HAMPaBIeHHIO MOATOTOBKH
kanpoB TMO71 — «HHxeHepus 1 HHXXEHEPHOE JIeJI0», MOTHOCTbIO COOTBETCTBYET
Tpeboanuam ['OCO, uMeeT deTKyi0 [MOCIeJOBATENbHOCTE MPH  pa3paboTke,
OTBEYAET COBPEMEHHRIM 3alpocaM phIHKA TPyAa, MpodhecCHOHATLHBIM CTaHIapTam
¥ PEKOMEHIYEeTCs JUIs TOATOTOBKM KalpoB MO 00pa3oBaTei]bHON I[porpamme
TMO7166 — « DHepreTHYECKHE CUCTEMbl H SHEPrOMEHEKMEHT» I10 HAITPABIEHUIO
TMO71 — «ldHxeHepus U HHXEHEPHOE JIEJI0».

IKCnEpT:

AccoumnpoBanHblii npogeccop kadeaps « Ineprerukan, HAO

«KazaxekHif HAUHOHAIBbHBIH HCCIEI0BATENbCKHIl TEXHHYECKH I

yunBepcHter nmenn K.M.CaTnaesa»

Fed? KymatoBa A.A.

b 2025 r.




PEIEH3UA

Ha oOpa3oBaresbHyto nporpammy 7M07166 — « JuepreTudecKkre CHCTEMbI U
IHEPrOMEHEHKMEHT»
10 HanpaBJieHHIO oAroToBKKH 7MO71 — «MHXeHepusi 1 MHXEHEPHOE 1es10»

AxrtyanusuposanHas  OOpazosaresibHas nporpamma  7/M07166 -
«DHepreTHYeCKWe CHCTEeMbl M SHEPrOMEHEKMEHT» COAEPKHT CIEAYIOUIYO
HHGOpPMALMIO:  macmopT M cTpykTypa  OGpasoBaTenbHONM — NpOrpaMMsl,
KOMIIETEHTHOCTHAs: MOJEJb BLIIYCKHHKA, TH€ MNPUBEIACH TIOJHBIH nepeyeHs
KOMIETEHLUH, KOTOPBIMH JO/DKEH 00J1aJaTh BHITYCKHHK B pe3yNbTaTe OCBOEHUS
JMCLMUILTUH 0 JaHHOIf 00pa3oBaTesbHON MpoOrnamMMe, pa60uym yuyeOHBI# nnaH, a
TAK)Ke KaTajlor By30BCKOI'O KOMITOHEHTA M KOMITOHEHTA 3JIEKTHBHEIX AUCLIMIUIHH.

_ Hucuunnveer  ygebHoro miama. 1o peleH3wpyemoil  ofpasoBaresibHON
nporpaMMme  (OPMUPYIOT Bech HEOOXOJAHUMBIM MepeyeHb OOIIEKYABTYPHBIX H
MpoQecCHOHANBHBIX KOMMeTeHUH, mpeycMoTpeHHBIX TOCO no cOOTBETCTBYIOMMUM
BH/IaM NEATENLHOCTH.

B yuebHOM myiaHe o6pa3oBaresibHON MPOrpaMMBbl ONpEAESiEH NepeueHb BCeX
Y4eOHBIX AHCUUNNMHE 00A3aTeNbHOTO KOMIIOHEHT@ M KOMIIOHEHTa [0 BbIGOpY,
TPYAOEMKOCTb KaXK/IOH y4eOHOH OUCUMIUIMHEI B KpeAuTax, Mociel0BaTeIbHOCTh X
U3y4eHus, BHIAbl Y4eOHBIX 3aHATUH ¥ (OpMbl KOHTpoNs. Karanor sieKTHBHBIX
AMCUMTUIMH,  KaTtasor  By30BCKOIO ~ KOMIIOHEHTa  NOJHOCTBIO  OTPAKaioT
NPEEeMCTBEHHOCTD AUCLUILIUH.

ColnrogeHa  MOCAEAOBATENBHOCTb M3y HEHHS  JHUCUMIUIHH,  BKJIIOUEHBI
JIMCLMIIMHBL HEOOXOAUMBIE 15 TIPOM3BOJACTBA H TEXHOIOIHYECKOTO MPoIIecca.

Copepxxanue pabouux rporpamM™m y4eOHBIX AMCLUMIUIHH H JIPAKTHK MO3BOJISAET
ClIeIaTh BBIBOJ, YTO OHO COOTBETCTBYET KOMIETEHTHOCTHOM MOJIE/HN BBITYCKHHUKA.

~ OOpazoBarenbHass TporpaMMa NpeayCMaTpUBaeT HAYYHYIO TMOATOTOBKY
oGyuatomuxcs B BHIE MCC/IEI0BATENbCKOH MPAKTUKY W HAy4YHO-HCCIEN0BaTENbCKOM
pabothl sokTopaHTa. CojepaHue NPaKTHUK CBHIETENBCTBYET 00 HX CIIOCOOHOCTH
chopMHpOBATH HCCAELOBATENILCKHE HABBIKH 00yYarOUIUXCA.

Jlnis paszpaboTkn oOpa3zoBareabHON NPOrpaMMbl OBUIM PUBJIEUEHB! OTBITHBIE U
BeAyIHE NPEACTABUTENN NPOHECCOPCKO-TNPENIONABATENLCKHUHA COCTAB.

3akiadeHue:

B wesioM, pelleH3upyemas oOpasoBaresibHas Mporpamma OTBEYaeT OCHOBHBIM
tpeboBanuam ['OCO, HauMOHANbHOW paMKe ksalHUKALUMHA, OTpacjaeBodl pamke
kBanuQuxauui, npoecCHOHANbHBIX CTAaHAAPTOB M CHocoOCTBYET (HOPMUPOBAHMIO
OOLIEKYJIbTYPHBIX W NpO(ecCHOHATBHBIX  KOMIETEHLMH 1O  HanpabJIeHHIO
noxroroBky 7MO71 — «MHxkeHepus U HHKEHEPHOE IETI0»

Peuensent: ye

3zme % mmﬂ f\a(])e()pou CACHIOMAMU3UUUA 1 ITEKMPOIHEPLEMIIKA
m, uuwpmzf)}M Ty

{! L Opanbexosa A.O..

&K 8 2025 1.




PELIEH3US
Ha 00pasoBarenbryto nporpaMmy 7MO07166 — « DHepreTHIecKHe CUCTEMBI H
3HEPrOMEHEIKMEHTY
Mo Hanpasnenmo noarotropk 7M071 — «VHxeHepHs U HHXEHEPHOE 1e/10»

Peanuzauus obpasosarensroli nporpamMmer 7M07166 — «Dneprernueckue
CUCTEMbI u SHEProOMEHEIKMEHT OCYILECTBISIeTCS nocpencTBOM
I10C/IeIOBATENIBHOCTH  M3y4YaeMbIX IHCUMILUIAH, C YCTAHOBJCHHEM KOHKPETHBIX
3a7a4 M LeJeBbIX HHIMKATOPOB. UeTKO NpOCNeXKMBAeTCS MEXIUCIUITIMHAPHOE
B3aHMO/ICHCTBUE, KOTOPOE 3aKIIO4a€TCs B  KOMIUIGKCHON CBSA3H  MEXAY
CONCPIKAHUEM  OTAENBHBIX YYeOHBIX JMCIUIUIAH, TIOCPENCTBOM  KOTOPBIX
AOCTHUIaeTCH BHYTPEHHEE €IMHCTBO [1POrpaMMbl [TOJITOTOBKY 00YYarOIMIMXCS.

AKTyallbHO H3ydeHHe OepexiIUBOro [MpOM3BOACTBA M  obecredyeHHe
OesonacHofl ycioBUil TpPyHOBOH JesarenbHOCTH Ha mnpeanpusthax AO  «HK
«KTHK», AO «KKEGOC», AO «AXK» 1 apyrux npearnpusTUsix IHEPreTHYECKoro
HanpasieHus. OOpasoBarenbHble TpaeKTOpHU pa3paboTaHbl B COOTBETCIBHU C
3alIpOCaMH dHEPreTHYEeCKOM OTpaciu. ;

B CTpPYKType nporpaMMbl FApMOHHYHO COYETAIOTCS TCOPETUYECKHE 3HAHUS U
[IPAKTHYECKHE HABBIKU, YTO 00ecreuynBaeT KOMILIEKCHOE OCBOEHHE NUCIIMIIIMH,
CBA3aHHBIX C  DHEPrOMEHEIKMCHTOM,  JHEPreTHYecKoW  06e30macHOCTHIO,
BO300OHOBNSIEMBIMHY UCTOYHHKAMH 3HEPIMH U MHHOBAIMOHHBIMM TEXHOIOIHAMH B
sHepreTuke. Ocoboe BHHMaHKE YIENeHO Pa3sBUTHIO KOMIIETEHLHH 110 yIpaBIeHHIO
3HEepropecypcaMd M CHIDKCHUIO JHepro3arpar, 4YTO OTBe4aeT COBPEMEHHbIM
SKOHOMUYECKHUM U IKOJIIOIHUECKUM BBI30OBaM.

YueOHbIH MiuaH MpPOrpaMMbl BKJIIOYAET COBPEMEHHbIE METOABl 0o0yueHus,
HCIOJIB30BaHHE  CHEeLMaTU3MPOBAHHOIO  MpOrpaMMHOro  obecredeHus H
MpoBe/IeHHE HCCNeNoBaTEeNbCKOM padoTel, 4TO CHocoOCTBYeT (QOPMHPOBAHHIO
KPUTHYCCKOrO MBILIUIEHHS M WHHOBALMOHHOIO MOAX0Ha Yy 00y4aromuxcs.
[TonroroBka KaIpoB IO JAaHHOH MporpaMme MNO3BOJMT BEITYCKHHUKAM YCIELUHO
peasiM30BhIBATL M[POEKTHl B OONIACTHM SHEPreTHKH, CHOCOOCTBOBATh Pa3BUTHIO

YCTOHUHNBOH 3HEepPTeTUYECKOH HH(PaCTPYKTYPbI M BHEJPEHHUIO
3Hepro3PhexTHBHbIX peienuid. Takum obpasom, NpeacTaBieHHAs Ha 3KCIEPTU3Y
obpasoBarenbHas nporpaMma 7MO07166 — «DOHepreTHuecKHe CHCTEMbI H

SHEProMeHe[KMEHT» 110  HaMpaBieHHIO [OArOTOBKM Kaapos 7MO71 -
«MHXeHepus W HHKEHEPHOE [eJI0», IMONHOCTbIO COOTBETCTBYET TPeOOBaHHAM
FOCO, wuMeer 4YeTKyKW [OCIENOBATENLHOCTL NPH  pa3paboTKe, OTBEYaeT
COBPEMEHHBIM 3ampocaM pbIHKa Tpyla, TNpo(decCHOHANBHBIM CTaHJIapTaM M
peKkoMeHIyeTCcs Ui MOATOTOBKH KagpoB M0 00pa3oBaTeNbHONW Hporpamme
TMO07166 — « JHepreTHHecKre CUCTEMBI M JHEPrOMEHEHKMEHT» [10 HANpaBJIeHUIO
TMO71 — «MBxeHepHust H HHKEHEPHOE HENo».

Penensenr:
AcconnuposaHHublif npodeccop xadgeapbl « IHepreTukar,
Satbavev university
Xupoana E.
« Y 05 2025 r.
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