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2. NORMATIVE REFERENCES 

 

 

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

professional standards: 

1. Закон Республики Казахстан «Об образовании» от 27 июля 2007 года № 319-III 

(с изменениями и дополнениями по состоянию на 27 марта 2023 года). 

2. Национальная рамка квалификаций, утвержденная протоколом от 16 марта 2016 

года Республиканской трехсторонней комиссией по социальному партнерству и 

регулированию социальных и трудовых отношений. 

3. Отраслевая рамка квалификаций сферы «Образование», утвержденная 

Протоколом заседания отраслевой комиссии Министерства образования и науки 

Республики Казахстан по социальному партнерству и регулированию социальных и 

трудовых отношений в сфере образования и науки от 27 ноября 2019 года № 3. 

4. Государственный общеобязательный стандарт высшего образования (приказ 

Министра науки и высшего образования Республики Казахстан от 20 февраля 2023 года № 

66). 

5. Квалификационный справочник должностей руководителей, специалистов и 

других служащих, утвержденный приказом Министра труда и социальной защиты 

населения Республики Казахстан от 12 августа 2022 года № 309. 

6. Правила организации учебного процесса по кредитной технологии обучения в 

организациях высшего и (или) послевузовского образования, утвержденные Приказом 

Министра МОН РК № 152 от 20.04.2011 г. (с дополнениями и изменениями от 04 апреля 

2023 № 145). 

7. Классификатор направлений подготовки кадров с высшим и послевузовским 

образованием, утвержденный приказом Министра образования и науки Республики 

Казахстан от 13 октября 2018 года № 569 (с изменениями и дополнениями по состоянию 

на 05 июня 2020 года). 

8. Алгоритм включения и исключения образовательных программ в Реестр 

образовательных программ высшего и послевузовского образования, утвержденный 

Приказом Министра образования и науки Республики Казахстан от 4 декабря 2018 года № 

665 (с дополнениями и изменениями по состоянию на 23 декабря 2020 года № 536). 

9. РИ-АЛТ-33 «Положение о порядке разработки образовательной программы 

высшего и послевузовского образования». 

10. Профессиональный стандарт: «Административное и диспетчерское управление 

дистанции электроснабжения (ЭЧ)», «Административное и диспетчерское управление 

хозяйством электроснабжения (ЦЭ)» НПП РК «Атамекен», утвержден приказом №256 от 

20.12.2019г. 

11. Атлас новых профессий: Инженер по модернизации оборудования 

традиционной энергетики, Инженер по разработке и внедрению искусственного 

интеллекта (SmartGrid) 

 

 

 

 

 

 

 

 

 

 

https://enbek.kz/atlas/ru/profession/180
https://enbek.kz/atlas/ru/profession/180
https://enbek.kz/atlas/ru/profession/169
https://enbek.kz/atlas/ru/profession/169
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3. PASSPORT OF THE EDUCATIONAL PROGRAM 

 

 

 

 

 

 

 

 

 

 

 

 

№ Field name Note 

1  Registration number 6B07100027 

2  Code and classification of the field 

of education 

6В07  Engineering, 

manufacturing and civil 

engineering  

3  Code and classification of areas of 

study 

6В071  Engineering and engineering trades 

4  Code and group of educational 

programs 

В062 –  Electrical engineering and energy 

5  Name of the educational program 6В07188–IT-Еnergy 

6  EP type Acting 

7  EP purpose Training of qualified specialists in operational 
dispatch control in the electric power industry 

based on IT technologies for monitoring and 

changing the technological mode of operation 
and the operational state of dispatching facilities. 

8  ISCED level 6  -  Bachelor 

9  Level on NQF 6  -  Bachelor 

10  Level on SQF 6  -  Bachelor 

11  EP distinctive features No 

Partner Higher education institution 

(joint educational program) 

- 

Partner higher education institution 

(two-degree educational program) 

- 

12  Form of training Full-time 

13  Language of education Kazakh, Russion 

14  Volume of the credits 241 

15  Awarded Academic Degree Bachelor of Engineering and Technology in 

the educational program «6В07188 – IT- 

Еnergy » 

16  Availability of an appendix to the 

license for the direction of training 

KZ12LAA00025205 (005) 

17  EP accreditation existence - 

Name of the accreditation body  

Validity period of accreditation - 
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4. COMPETENCE MODEL OF A GRADUATE 

 

Purpose of the educational program: Training of qualified specialists in operational 

dispatch control in the electric power industry based on IT technologies for monitoring and 

changing the technological mode of operation and the operational state of dispatching facilities.. 

 

Objectives of the educational program: 

1. Formation of a person capable of self-improvement and professional growth with 

versatile humanitarian and natural science knowledge and interests. 

2. Formation of special knowledge, abilities, skills and competencies in relation to the 

field of professional activity. 

3. Formation of the ability to generalize, analyze, perceive information, set a goal and 

choose ways to achieve it in operational dispatch management based on IT technologies. 

4. Formation of readiness to implement technical policy in the design and operation of 

electrical power and electrical technological equipment of industrial enterprises for a 

comprehensive justification of management decisions and evaluation of results.  

5. 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 to enterprises in various industries, 

through the study of modern computer and information technology, operational dispatch control. 

6. Formation of graduates’ readiness for organizational and managerial activities, team 

work, in choosing solutions that satisfy various requirements (cost, quality, safety and deadlines) 

for both long-term and short-term planning based on IT competencies. 

7. 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 for 

processing the results of experimental and theoretical research. 

 

Learning outcomes:  

LО-1 Represent mathematical models and methods of physical processes in the design of 

the architecture of the database software information systems. 

LО-2 Choose software, hardware, information, mathematical, functional support of 

information systems, algorithms and modeling methods. 

LО-3 Own modern programming technologies, programming tools and environment for 

the formation of professional skills. 

LО-4 Use interfaces, installation, configuration, testing and maintenance of system and 

application software of computer systems and networks. 

LО-5 Assess the regime parameters of electrical circuits and electrical equipment using 

information-measuring equipment and electronic devices. 

LО-6 Identify production tasks using a technical and economic analysis of the activities 

of energy enterprises for a comprehensive justification of managerial decisions and evaluation of 

results. 

LО-7 Give recommendations on the impact of high voltage and electromagnetic 

compatibility on the quality of electrical energy and equipment of electrical systems, networks 

and substations. 

LО-8 Use in professional activities various types of information and communication 

technologies, methods of storage, processing, data protection and dissemination of information. 

LО-9 Integrate the achievements of modern software and IT technologies in all areas of 

the electric power industry. 

LО-10 Apply modern engineering methods to ensure safe life, electrical and fire safety 
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and environmental protection. 

LО-11 Classify the operation of electrical equipment using data on relay protection and 

automation, calculations and selection of means for converting other types of energy into 

electrical energy, principles of transmission and distribution of electrical energy. 

LО-12 Analyze the production tasks of monitoring and controlling the modes of electrical 

networks and substations, applying methods for the effective use of modern computer and 

information technologies, digital equipment and software. 

LО-13 Use social and ethical norms, the role of spiritual processes and physical 

education, interpersonal and legal interests of the parties in modern society. 

LО-14 Solve activity problems using professional vocabulary and basic grammar in oral 

and written forms in the state, Russian and foreign languages. 

 

Area of professional activity: The sphere of professional activity, which includes a set 

of digital technologies, tools, methods and methods of activity aimed at introducing modern 

software and IT technologies 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.  

 

Types of professional activities  

Types of professional activities using modern software and IT technologies include: 

- production and technological, 

- experimental - research, 

- service and operational, 

- organizational and managerial, 

- installation and commissioning, 

- calculation and design 

 

Functions of professional activity:  

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

leader, a bachelor: 

- carries out maintenance and control over the quality of operation, improvement, 

modernization and improvement of the technical and economic indicators of power stations and 

substations, electrical systems and networks, relay protection and automation of electrical power 

circuits based on IT technologies, power supply to enterprises in various industries, 

- carries out technical diagnostics using modern software and IT technologies of fixed 

assets of power stations and substations, electrical systems and networks, relay protection and 

automation of electrical power systems. 

 

List of specialist positions: Senior energy dispatcher, electrician (repair and inspection) 

area, electrician (traction substation, contact network, power supply area), electrician, electrician.  

 

Professional certificates received upon completion of training: Cisco certificates: - 

CCENT (Cisco Certified Entry Networking Technician) - certified network technology 

technician; - CCNA Routing and Switching (Cisco Certified Network Associate) - certified 

specialist in routing and switching; - CCNA Security - certified network security specialist; 

 

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

 

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

 

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

- educational; 

- production 1; 

- production 2 (pre-graduation). 

 

Educational practice. 

Aimed at obtaining primary professional skills, familiarization with the main objects of 

transport logistics, areas of professional activity and training profiles, consolidation of the 

theoretical material covered. As part of the educational practice, on-site classes are provided at 

the department's production branch. 

 

Industrial practice 1. 

The main objectives of industrial practice are: consolidation of theoretical knowledge and 

practical skills in the chosen educational program in a production environment, gaining 

experience in organizational work, obtaining a working specialty, developing practical skills and 

competencies in the process of mastering the bachelor's program. 

 

Industrial practice 2. 

The purpose of internship for bachelors is to ensure the relationship between theoretical 

knowledge acquired through mastering the chosen educational program and practical activities. 

The objectives of this practice are to consolidate and deepen the theoretical knowledge acquired 

by students during the learning process, collect information for writing a final qualifying work, 

study best practices at the enterprise, as well as gain experience in independent research work, 

mastering a variety of methods of scientific work. Conducted in practice bases at enterprises in 

accordance with this educational program. 

 

The final certification is carried out in the form of writing and defending a thesis 

(project) or preparing and passing a comprehensive exam. The purpose of the final certification 

is to evaluate the learning outcomes and mastered competencies achieved upon completion of the 

study of the educational program of higher education. 

The thesis (project) is aimed at identifying and assessing the graduate’s analytical and 

research abilities and is a generalization of the results of the student’s independent study of a 

current problem in the field of his chosen specialty. The comprehensive examination program 

reflects integrated knowledge and key competencies that meet the requirements of the labor 

market in accordance with the educational program of higher education. 
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5. MATRIX OF CORRELATION OF LEARNING OUTCOMES IN THE EDUCATIONAL PROGRAM WITH EDUCATIONAL 

DISCIPLINES / MODULES 

 

№ Name of the discipline 

 

A
m

o
u
n
t 

o
f 

cr
ed

it
s 

Matrix for correlating learning outcomes in an educational program with 

academic disciplines 

L
О

1
 

L
О

2
 

L
О

3
 

L
О

4
 

L
О

5
 

L
О

6
 

L
О

7
 

L
О

8
 

L
О

9
 

L
О

1
0
 

L
О

1
1
 

L
О

1
2
 

L
О

1
3
 

L
О

 1
4
 

1 History of Kazakhstan              +  

2 Phylosophy              +  

3 Foreign language               + 

4 Kazakh (Russian) language              +  

5 Information and Communication Technologies         + +      

6 Sociology 2             +  

7 Culturology 2             +  

8 Political science 2             +  

9 Psychology 2             +  

10 Physical education 8             +  

11 Ecology and life safety 

5 

         +     

12 Scientific research methods  +       +      

13 Basics of economics and entrepreneurship      +         

14 Basics of law and anti-corruption culture             + + 

15 Engineering Mathematics 9 +              

16 Applied Physics 9 +              

17 Labor protection 6          +     

18 Innovative computer-aided design systems 6   +      +      

19 Fundamentals of computer modeling 6   + +     +      

20 Theoretical foundations of electrical engineering 9     +       +   

21 Algorithms, data structures and programming 6 +  +     +       

22 Database development and administration 6 +       +       

23 Electric power systems and networks 6     +  +     +   
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24 Electrical equipment of power stations, networks and systems     +  +     +   

25 Fundamentals of computer networks and telecommunications 

(Cisco + Huawei) 6 

   +    +       

26 Cloud Infrastructure Basics  + +            

27 Alternative energy and energy saving technologies 
6 

          +    

28 Energy efficiency and energy saving based on RES           +    

29 Relay protection and automation of electric power systems 
6 

          +    

30 Microprocessor relay protection and automation           +    

31 Object-oriented programming 
6 

  +            

32 Linux operating systems   + +           

33 Information and measuring technology 
6 

    +       +   

34 Control and measuring instruments     +       +   

35 Automation control systems and telemechanics of an electrical 

substation 
9 

   +       +    

36 Artificial intelligence 6  +       +      

37 Local automation and control systems 9         +   +   

38 Cybersecurity in the electric power industry 9  +  +           

39 Automatic control systems 6 +       + +      

40 Digital electrical and traction substations 6    +       + +   

41 Programming in Java 
6 

 + +            

42 Programming in Python  + +            

43 Big Data storage and processing 
9 

+ +      +       

44 Programming in 1C + + +            

45 Technical means of dispatching control in the electric power 

industry 
6 

          + +   

46 Technical means of automation and operational management 

in power systems 
   +        +   

47 Managerial Economics 
3 

     +         

48 Time -management      +         

49 Introduction to MongoDB 
3 

       +       

50 Machine Learning A-Z: Python & R in Data Science        +       
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51 Clever networks based on Smart-Grid 
3 

           +   

52 Active-adaptive control in power systems   +      +      

53 Educational practice 2 + + + + + +         

54 Industrial practice 1 3     + + + + + +     

55 Industrial practice 2 4         + + + + + + 

56 Final assessment 8 + + + + + + + + + + + + + + 
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6. STRUCTURE OF THE BACHELOR'S EDUCATIONAL PROGRAM 

 

№ п/п Name of cycles of disciplines 

General labor intensity 

in academic 

hours 

in academic 

hours 

1 Cycle of general education disciplines (general 

education disciplines) 
1680 56 

1) 

Required Component 1530 51 

History of Kazakhstan 150 5 

Philosophy 150 5 

Foreign language 300 10 

Kazakh (Russian) language 300 10 

Information and Communication Technologies 150 5 

Module of socio-political knowledge (sociology, 

political science, cultural studies, psychology) 
240 8 

Physical Culture 240 8 

2) University component and (or) elective 

component 
150 5 

2 
Cycle of basic and profile disciplines (basic 

disciplines, profile disciplines) 
at least 5280 at least 176 

1) 
University component and (or) elective 

component 
  

2) Professional practice   

3 Additional types of training (ATT)   

1) Selectable Component   

4 Final certification at least 240 at least 8 

 Total at least7200 at least240 
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7. WORKING CURRICULUM FOR THE WHOLE TERM OF TRAINING 
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8. CATALOG OF DISCIPLINES OF THE UNIVERSITY COMPONENT 

 

EDUCATIONAL PROGRAM      6В07188 - IT-Energy  

Level of education: bachelor's degree     Duration of study: 4 years   Year of admission: 2023 year 

Cycle Compon
ent 

Name of the 
discipline 

Overall labor 
intensity 

Semester Learning 
outcome Brief description of the discipline Prerequisites Postrequisites in 

academic 

hours 

in 

academic 

loans 

1 2 3 4 5 6 7 8 9 10 

BD UC Engineering 
Mathematics 270 9 1 РО 1 

Mastering the mathematical apparatus for solving theoretical 
and applied problems of a specific profile, obtaining an idea 
of mathematical modeling and interpreting the solutions 
obtained. Questions of linear algebra, analytic geometry, 
mathematical analysis, differential equations, series theory 
are considered. As part of the discipline, settlement and 

graphic work is performed. Methods of active learning - 
teamwork, "brainstorming". 

Basic school 
knowledge in 
mathematics 

Theoretical 
foundations of 

electrical 
engineering, 

Information and 
measuring 
technology 

BD UC Applied Physics 270 9 2 РО 1 

Formation of students' skills and abilities when using 
fundamental laws, theories of classical and modern physics, 
as well as methods of physical research, thinking, scientific 
worldview, with independent cognitive activity, be able to 
simulate physical situations using computer technology and 
ideas about the modern natural-science picture of the world. 

As part of the discipline, settlement and graphic work is 
performed. Labs are performed on the Coursera platform. 
Methods of active learning - teamwork, "brainstorming". 

Basic school 
knowledge of 

physic 

Theoretical 
foundations of 

electrical 
engineering, 

Information and 

measuring 
technology 

BD UC Labor protection 180 6 5 РО 10 

Training of specialists on the theoretical and practical 
foundations of safety, safety and facilitation of working 
conditions at its maximum productivity, on the legislative 
and regulatory framework in the field of labor protection. 
Teaching methods - analysis of specific situations (case-

study), group discussions. 

Ecology and life safety Final assessment 

BD UC 
Innovative 

computer-aided 
design systems 

180 6 4 РО 3, 9 

Studies computer-aided design systems as a means of 
accelerating and optimizing decisions in the design of electric 
power facilities related to various subsystems (electric 
networks, the electrical part of stations and substations, 
power supply to industrial enterprises, etc.). Within the 
framework of the discipline, interactive teaching methods, a 

calculation and analytical method are used. Calculation and 
design of individual elements is carried out using computer 

Fundamentals of 
computer modeling 

Automation control 
systems and 

telemechanics of an 
electrical substation, 

Local automation 
and control systems, 

Production practice 
1 
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technology (Excel, MathСad, AutoCAD, SCAD). 

BD UC Fundamentals of 
computer modeling 180 6 3 РО 3, 4, 9 

Competencies are formed on the purpose of modeling tools, 

hardware and software tools, as well as in the development of 
object models for various purposes, as well as the 
programming languages Python, Java, etc. Within the 
framework of the discipline, interactive teaching methods, 
the calculation-analytical method, the case-task method, 
game methods are used. 

Basic school 
knowledge of 

computer science, 
Information and 

Communication 
Technologies 

Innovative 

computer-aided 
design systems, 

Automation control 
systems and 

telemechanics of an 
electrical substation 

BD UC 

Theoretical 
foundations of 

electrical 
engineering 

270 9 4 РО 5, 12 

Studies electric circuits of direct, alternating and three-phase 

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

Engineering 
Mathematics, 

Applied Physics 

All disciplines of 
BD and PD cycles, 
Production practice 

1 

BD UC 
Algorithms, data 

structures and 

programming 
180 6 3 РО 1, 3, 8 

As a result of studying the discipline, the student will be able 

to: form methods for developing algorithms and data 
processing in the Python programming language, describe 
methods for creating algorithms and their full use, classify 
methods for sorting, processing arrays, write code in a 
programming language, create an application in a 
programming environment. Within the framework of the 
discipline, active learning methods are used - case tasks, 
brainstorming. The form of assessment is a combined 

examination in the form of an oral and written survey. 

Information and 
Communication 
Technologies, 

Fundamentals of 
computer modeling 

Fundamentals of 
computer networks 

and 

telecommunications 
(Cisco + Huawei) 

BD UC 
Database 

development and 
administration 

180 6 5 РО 1, 8 

Forms students'' abilities: understanding of the purpose and 
structure of the database, initial MS SQL Server 
administration skills, practical experience in writing and 
optimizing SQL queries, practical experience in working with 
database objects, practical experience in writing simple 
business logic at the database level (Transact-SQL language 
). Within the framework of the discipline, methods of active 

learning are used - the method of projects, "brainstorming". 
The form of assessment is a combined examination in the 
form of an oral and written survey. 

Information and 
Communication 
Technologies, 

Algorithms, data 
structures and 

programming 

Big Data storage 
and processing, 

Machine Learning 
A-Z: Python & R in 

Data Science 

PD UC 

Automation control 
systems and 

telemechanics of an 

electrical substation 

270 9 5 РО 4, 11 

Studies modern software and hardware systems used as 
automation and telemechanics systems in power supply 
systems and electrical networks, the principles of building 
industrial SCADA systems, interfaces and controllers 

operating under the control of SCADA systems, devices, 
principles of operation and the main characteristics of 

Innovative 
computer-aided 
design systems, 

Theoretical 

foundations of 
electrical 

Digital electrical and 
traction substations, 

Production practice 1, 

Final assessment 
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programmable technological controllers, structures and 

functionality of modern technological SCADA systems. 
Interactive teaching methods, situational tasks are used. The 
discipline includes guest lectures by specialists from the 
operational and dispatching department of energy companies. 

engineering 

PD UC Artificial 
intelligence 180 6 7 РО 2, 9 

The study of knowledge representation models, theoretical 
foundations, methods and tools for building artificial 
intelligence systems based on knowledge of global trends in 
the development of computer technology and information 
technology. The software development environment for ES 
CLIPS is used. Active learning methods: interactive lectures, 

case studies, brainstorming. 

Fundamentals of 
computer modeling, 

Information and 
Communication 
Technologies, 
Introduction to 

MongoDB 

Digital electrical and 
traction substations, 

Local automation and 
control systems, Final 

assessment 

PD UC Local automation 
and control systems 270 9 7 РО 9, 12 

Studies the principles of building modern local automation 

and control systems, the principles of operation and the use 
of power grid regulators, on the basis of which local systems 
are built. Questions on the calculations of regulator settings 
are included. Interactive teaching methods, situational tasks 
are used. The discipline provides for guest lectures by 
specialists from the operational dispatch department of 
energy companies. 

Innovative 
computer-aided 
design systems, 

Automatic control 

systems 

Production practice 2, 
Final assessment 

PD UC 
Cybersecurity in the 

electric power 
industry 

270 9 8 РО 2, 4 

Forms an understanding of information security technologies 
in all spheres of activity and master a systematic approach to 
solving tasks in the field of cybersecurity. The questions on 
the types of tools used to combat cyber threats, ensuring 
cybersecurity, as well as on the types of malware, types of 

attacks, protection systems, controls to achieve the goals of 
information security are included. Within the framework of 
the discipline, methods of active learning are used - the 
method of working in small groups, "brainstorming". The 
form of evaluation is testing. 

Information and 
Communication 
Technologies, 

Fundamentals of 
computer networks 

and 
telecommunications 
(Cisco + Huawei), 

Introduction to 
MongoDB 

Big Data storage 
and processing, 
Final assessment 

PD UC Automatic control 

systems 180 6 6 РО 1, 8, 9 

Studies issues related to the principles of construction and 
mathematical description of automatic control and regulation 
systems. The fundamentals of the theory and calculation of 
free and forced movements of the coordinates of linear 
systems of automatic regulation and control are considered. 

Algebraic and frequency methods are given, as well as the 
root locus method for studying the stability of systems; 
methods for analyzing the quality and synthesis of corrective 
devices of systems, as well as a general idea of nonlinear 
systems. Within the framework of the discipline, active 

Engineering 
Mathematics, 
Theoretical 

foundations of 
electrical 

engineering 

Local automation 
and control systems, 

Final assessment 
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learning methods are used - the method of working in small 

groups. 

PD UC Digital electrical and 
traction substations 180 6 7 РО 4, 11, 

12 

Studies the methods, methods of calculation and selection of 
means for converting other types of energy into electrical 
energy, the principles of transmission, distribution of energy, 
methods for automatically eliminating damage and abnormal 
modes in the electrical part of power systems, methods for 
the effective use of modern computer and information 

technologies, digital equipment and software in solving 
scientific and technical tasks of monitoring and controlling 
the modes of electrical networks and substations, acquiring 
skills in working with computer programs MatLab, Multisim. 
The discipline uses the method of working in small groups. 

Automation control 
systems and 

telemechanics of an 
electrical substation, 

Local automation 
and control systems 

Production practice 
2, Final assessment 

BD UC Educational practice 60 2 4 РО 1-6 

It is aimed at obtaining primary professional skills, 
familiarization with the main objects of transport logistics, 
areas of professional activity and training profiles, 

consolidating the theoretical material passed. As part of the 
training practice, on-site classes are provided on the basis of 
the branch of the department in production. 

Theoretical 
foundations of 

electrical engineering, 
Information and 

measuring technology 

Algorithms, data 
structures and 
programming,  

Database development 
and administration 

PD UC Production practice 
1 90 3 6 РО 5-10 

The main objectives of the industrial practice are: 
consolidation of theoretical knowledge and practical skills on 
the chosen educational program in a production environment, 
gaining experience in organizational work, obtaining a 
working specialty, the formation of practical skills and 

competencies in the process of mastering the bachelor's 
program. 

Basic and major 
disciplines of EP Final assessment 

PD UC Production practice 
2 120 4 9 РО 9-14 

The purpose of the practice for bachelors is to ensure the 
relationship between the theoretical knowledge gained in the 
assimilation of the chosen educational program and practical 
activities. The objectives of this practice are to consolidate 
and deepen the theoretical knowledge gained by students in 

the learning process, collect information for writing a final 
qualifying work, study best practices at the enterprise, as well 
as gain experience in independent research work, mastering a 
variety of methods of scientific work. It is carried out in the 
bases of practices at enterprises according to this educational 
program. 

Major disciplines of 
EP Final assessment 

TOTAL 3330 111      

 

 



 

 

20 

 

9. CATALOG OF DISCIPLINES OF THE OPTIONAL COMPONENT 

 

EDUCATIONAL PROGRAM       6В07188 - IT-Energy  

Level of education: bachelor's degree      Duration of study: 4 years  Year of admission: 2023 year 

 

Cycle 
Compo

nent 
Name of the 

discipline 

Overall labor intensity 

Semester 
Learning 
outcome 

Brief description of the discipline Prerequisites Postrequisites 

in academic 

hours 

in 

academic 

loans 

1 2 3 4 5 6 7 8 9 10 

GED 

EC 
Ecology and life 

safety 

150 5 3 

LО 10 

The study of the basic environmental concepts, 
environmental problems and approaches to their solution, 
sources and types of environmental pollution by enterprises, 
the principles of standardizing the quality of atmospheric air 
and water, the main provisions of legislation in various fields, 
natural and man-made emergencies, their causes, methods of 
prevention and protection . Teaching methods - analysis of 

specific situations (case-study). 

School component 
disciplines 

Labor protection,  
Final assessment 

EC 
Scientific research 

methods 
LО 2, 9 

Obtaining theoretical and applied knowledge by students on 
the methods of scientific research of problems in the field of 
study, training of specialists with the skills of cognitive 
activity in the field of science, the formation of deep ideas 
about the content of scientific activity, its methods and forms 
of knowledge. 

Phylosophy,  
Information and 
Communication 
Technologies 

Fundamentals of 
computer modeling,  

Innovative 
computer-aided 
design systems 

EC 
Basics of economics 

and 
entrepreneurship 

LО 6 

He studies the activities of enterprises in various types of 
markets, the model of equilibrium and functioning of the 
market, state regulation of prices and tariffs. Considers the 
concept of entrepreneurship and the limits of its legal 
regulation, the conditions for the development of 
entrepreneurship, organizational and legal forms of doing 
business, business planning, entrepreneurial secrecy, social 
responsibility of. Active learning methods: case methods; 

business role-playing games, group work. 

Sociology, 
 Political science, 

Phylosophy  

Managerial 
Economics, 

Time -management 

EC 
Basics of law and 

anti-corruption 

culture 

LО 13, 14 

Improving the public and individual legal awareness and 
legal culture of students, as well as the formation of a system 
of knowledge and civil position to combat corruption as an 
anti-social phenomenon. As a result of studying the course, 

Sociology, Political 
science , Phylosophy ,  

Culturology ,  
History of 

Phylosophy ,  
Final assessment  
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the student must master the fundamental concepts of law, the 

constitutional structure of the state power of the Republic of 
Kazakhstan, the rights and freedoms of citizens enshrined in 
the Constitution, the mechanism and protection of the 
legitimate interests of a person in case of their violation. 

Kazakhstan 

BD EC 

Electric power 
systems and 

networks 

180 6 6 

LО 5, 7, 
12 

Studies the task, structure, choice of electrical equipment of 
electrical networks and substations, basic regulatory and 
technical documentation for systems in general and specific 

electrical equipment, principles for choosing a circuit and 
layout of high voltage switchgears, design of switchgears at 
substations. The discipline includes guest lectures by 
representatives of top managers of energy companies. 

Information and 
measuring 
technology 

Digital electrical 
and traction 

substations,  Local 

automation and 
control systems,  
Clever networks 
based on Smart-

Grid 

Electrical 

equipment of power 
stations, networks 

and systems 

LО 5, 7, 
12 

Studies the main characteristics, areas of application, 
principles of operation, design of electrical equipment used in 
power stations and substations, networks and systems. 

Calculates short circuit currents and selects equipment at 
power stations and substations, for own needs of power 
plants and substations. The discipline provides for guest 
lectures by stakeholders of energy companies. 

Control and 
measuring 
instruments 

Digital electrical 
and traction 

substations,  Local 

automation and 
control systems ,  
Active-adaptive 
control in power 

systems 

BD EC 

Fundamentals of 

computer networks 
and 

telecommunications 
(Cisco + Huawei) 

180 6 4 

LО 4, 8 

Mastering the principles of building and functioning of local, 
regional, global computer networks and mobile 
telecommunications by students, as well as gaining practical 

skills in working with their information resources, working 
with Cisco and Huawei networks, SD-WAN and SDN. 
Active learning methods - "simulator" learning methods, i.e. 
aimed at the formation of special knowledge, skills: 
situational tasks, error detection method, project method, case 
method, open and closed tests. 

Information and 

Communication 
Technologies,  

Fundamentals of 
computer modeling 

Introduction to 
MongoDB,  

Cybersecurity in the 
electric power 

industry , Local 
automation and 
control systems  

Cloud Infrastructure 
Basics 

LО 2, 3 

Mastering the technology of creating a cloud service, 
working with existing cloud services, students will learn how 
to use cloud computing and will be ready to use cloud 
computing technology in solving problems of optimizing IT 
processes. Within the framework of the discipline, interactive 

teaching methods, the calculation-analytical method, the 
case-task method, game methods are used. 

Information and 

Communication 
Technologies,  

Algorithms, data 
structures and 
programming,  

Fundamentals of 
computer modeling 

MachineLearning 
A-Z: Python& R 
inDataScience, 

Local automation 

and control systems 

BD EC 
Alternative energy 
and energy saving 

technologies 
180 6 6 LО 11 

Studies the methods and ways of using non-traditional and 

renewable energy sources (RES), the principles of building 
autonomous energy supply systems, the main properties, 
designs and principles of operation of the main power and 

Applied Physics 

Electric power 

systems and 
networks,  Digital 

electrical and 
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auxiliary equipment, modern and promising directions of 

development (technologies) of RES, their impact on the 
environment and ecology . The formation of general 
competencies is carried out by performing laboratory work 
on specialized training stands. Within the framework of the 
discipline, the calculation and analytical method, the method 
of case tasks are used. 

traction substations, 

Industrial practice 2, 
Final assessment 

Energy efficiency 

and energy saving 
based on RES 

LО 11 

Studies the principles of energy conversion, the operating 

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

framework of the discipline, the calculation and analytical 
method, the method of case tasks are used. 

Applied Physics 

Electrical 
equipment of power 
stations, networks 

and systems,  

Digital electrical 
and traction 
substations,  

Industrial practice 2,  
Final assessment 

BD EC 

Relay protection 
and automation of 

electric power 
systems 

180 6 7 

LО 11 

Forms knowledge about the principles of organization and 
technical implementation of modern relay protection of 
electric power systems for carrying out technical calculations 
of parameters, setting up and selecting elements of relay 
protection devices with individual work on the MathСad, 

AutoCad software packages, as well as laboratory work on a 
specialized training stand using the computer simulation 
method and practical analysis of simulation results. Practical 
classes of certain modules are studied on the basis of the 
branch of the department in real production conditions. Guest 
lectures by top managers of NC KTZ JSC, including 
representatives of scientific and design institutes, are 
planned. It is possible to perform group work at the final 

certification. 

Information and 
measuring 
technology 

Digital electrical 
and traction 
substations,  

Industrial practice 2,  
Final assessment 

Microprocessor 
relay protection and 

automation 
LО 11 

Formation of students' skills in the practical application of 
relay protection and automation to ensure the reliability of 
power supply systems. When studying the discipline, it is 
envisaged to perform laboratory work on the stand, 
settlement and graphic work. Practical classes of individual 
modules of the discipline are studied on the basis of the 
branch of the department, as part of the introduction of 

elements of the dual training system. The discipline provides 
for guest lectures by stakeholders of energy companies. The 
method of computer simulation and analysis of the results is 

Control and 
measuring 
instruments 

Digital electrical 
and traction 
substations,  

Industrial practice 2,  
Final assessment 
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used. It is possible to perform group work with public 

defense of your own project. 

BD EC 

Object-oriented 
programming 

180 6 4 

LО 3 

The study of the basics of the classical theory of object-
oriented programming, including: the ways of evolution of 
programming technologies from algorithmic to OOP, the 
basic principles of object-oriented construction of software 
systems (Abstraction, Encapsulation, Hierarchy, Modularity, 
Typing, Parallelism, Persistence), concepts of classes, 

objects, relationships between them, as well as the multilevel 
OMG model. the study of the means of object-oriented and 
generalized programming of the C++ language, the means of 
the STL standard library. Within the framework of the 
discipline, methods of active learning are used - presentations 
based on modern multimedia tools, a method of working in 
small groups. 

Information and 
Communication 
Technologies,  

Algorithms, data 
structures and 
programming 

Programming in 1C,  
Database 

development and 
administration,  

Programming in 
Java ,  Big Data 

storage and 
processing,  Final 

assessment 

Linux operating 

systems 
LО 3, 4 

Formation of the ability of future students to work with the 

structures and mechanisms of various operating systems, as 
well as in the Linux operating system. Within the framework 
of the discipline, the following aspects of Linux are 
considered: functions and architectural requirements for the 
OS, general principles of resource management, file system 
architecture, memory management, input management, data 
management system. In practical exercises, Linux (Ubuntu) 
OS is used. Within the framework of the discipline, active 

learning methods are used - "brainstorming", thematic 
discussion. 

Information and 
Communication 

Technologies 

Programming in 
Python, Big Data 

storage and 
processing,  Final 

assessment 

BD EC 

Information and 

measuring 
technology 

180 6 3 

LО 5, 12 

Studies methods and means of measuring the energy 
parameters of electrical circuits, measuring and information 
systems and complexes, the principles of constructing 
measuring instruments, including digital ones. Students will 
use active methods to plan and execute an experimental study 
using electrical measuring instruments, evaluate the results of 

measurements of electrical quantities by performing 
laboratory work on specialized training stands, and compare 
measurement results using a virtual environment. Evaluates 
the accuracy of measurement tools and results, verifies 
electrical measuring instruments. Within the framework of 
the discipline, interactive teaching methods, a calculation-
analytical method, and a case-task method are used. 

Applied Physics 

Digital electrical 
and traction 

substations,  Relay 

protection and 
automation of 
electric power 

systems 

Control and 
measuring 
instruments 

LО 5, 12 
Studies the device and principle of operation of measuring 
equipment and instrumentation used in the energy industry, 
methods for measuring and controlling the parameters of 

Applied Physics 
Digital electrical 

and traction 
substations, 
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electrical circuits and electrical equipment, the structure of 

analog and digital measuring instruments, their 
characteristics. As a result of studying the discipline, the 
student will be able to classify the readings of instruments 
that regulate the technological process. The formation of 
general competencies is carried out by performing laboratory 
work on training stands. Within the framework of the 
discipline, interactive teaching methods, a calculation and 
analytical method are used. 

Microprocessor 

relay protection and 
automation 

PD EC 

Programming in 
Java 

180 6 5 

LО 2, 3 

Formation of a system of concepts, knowledge, skills and 
abilities in the field of modern programming, which includes 
methods for designing, analyzing and creating software 
products in the Java language, based on the use of object-
oriented methodology.Within the framework of the 
discipline, active learning methods are used - presentations 
based on modern multimedia tools, the method of working in 
small groups, practical analysis of the results. 

Information and 
Communication 
Technologies,  

Algorithms, data 
structures and 
programming, 

Object-oriented 
programming 

Big Data storage 

and processing, 
Final assessment 

Programming in 

Python 
LО 2, 3 

Formation of students to create modern cross-platform 
applications in Python using the universal PyQt5 graphics 
platform, interaction with the Internet, office documents, 
databases, graphics, multimedia and printing. Within the 
framework of the discipline, active learning methods are used 
- laboratory experiments, the method of working in small 
groups, "brainstorming". 

Algorithms, data 
structures and 
programming, 

Object-oriented 
programming 

Machine Learning 
A-Z: Python& R in 

DataScience,   
Final assessment 

PD EC 

Big Data storage 
and processing 

270 9 8 

LО 1, 2, 8 

Providing students with the necessary knowledge and skills 
to work with big data based on relational and non-relational 
databases. Studying the basic concepts related to big data, its 
storage and processing, the basic principles of working with 
relational databases and building database architecture, 
mastering basic knowledge of the SQL query language and 
data visualization, studying the main types of data 
processing, introduction to modern big data processing 

languages . To master the discipline, software is used: 
Windows, Microsoft Office, AnacondaNavigator, Dbeaver, 
Superset, Internet access. Within the framework of the 
discipline, active learning methods are used - the method of 
working in small groups, laboratory experiments. 

Information and 
Communication 
Technologies, 

Algorithms, data 
structures and 
programming,  

Database 

development and 
administration,  
Programming in 

Java 

Final assessment 

Programming in 1C LО 1, 2, 3 

Formation of students about programming on the basis of 
"1C:Enterprise", general concepts about the main objects that 

make up applied solutions, and their acquisition of initial 
practical skills in working in various options and modes of 
the system. Within the framework of the discipline, active 

Information and 
Communication 

Technologies,  
Algorithms, data 

structures and 

Final assessment 
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learning methods are used - the method of working in small 

groups, laboratory experiments. 

programming,  

Database 
development and 
administration,   
Object-oriented 
programming 

PD EC 

Technical means of 
dispatching control 
in the electric power 

industry 

180 6 6 

LО 11, 12 

Studies methods and means of collecting, transmitting, 
converting and displaying telemechanical information for the 

purposes of dispatching and technological control of energy 
systems and their individual elements. Within the framework 
of the discipline, interactive teaching methods, a calculation 
and analytical method are used. The discipline provides for 
guest lectures by stakeholders and specialists from the 
operational dispatch department of energy companies. 

Automation control 

systems and 
telemechanics of an 
electrical substation,  
Automatic control 

systems 

Digital electrical 

and traction 
substations,  Local 

automation and 
control systems,  
Final assessment 

Technical means of 
automation and 

operational 
management in 

power systems 

LО 4,12 

Studies the principles of building and configuring automated 
control systems for technical objects based on typical 

hardware and software, including complexes of hardware and 
software for obtaining, processing and visualizing 
information about the state of an automation object. Within 
the framework of the discipline, interactive teaching 
methods, a calculation and analytical method are used. The 
discipline provides for guest lectures by stakeholders and 
specialists from the operational dispatch department of 
energy companies. 

Automation control 
systems and 

telemechanics of an 
electrical substation,  
Automatic control 

systems 

Digital electrical 
and traction 

substations,  Local 
automation and 
control systems,  
Final assessment 

PD EC 

Managerial 
Economics 

90 
 

3 
 

5 
 

LО 6 

Formation of the conceptual apparatus and development of 
economic analysis skills using modern models and laws of 
economic science, consideration of economic problems and 
tasks facing the head of the company. The study of this 
discipline will allow students to gain and develop knowledge 
in the field of analytical research of economic, technological 
and technical parameters of an enterprise, and will also allow 
them to master the skills of applying special methods of 

economic justification of management decisions and 
assessing their consequences. Active learning methods are 
used - situational tasks, case method. 

Basics of law and 
anti-corruption 

culture 
Final assessment 

Time -management LО 6 

Formation of students' general ideas about the essence and 
types of time management, principles and methods of time 
resource management for more successful professional 
activities. Active learning methods are used - situational 

tasks, case method. 

Basics of law and 
anti-corruption 

culture 
Final assessment 

PD EC 
Introduction to 

MongoDB 
90 3 6 LО 8 

Formation of students' ability to process large amounts of 
data (MongoDB) to solve professional problems, effectively 

Information and 
Communication 

Big Data storage 
and processing,  
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apply methods, technologies and tools for analyzing big data 

in professional activities. Methods of active learning are 
applied - group work. 

Technologies , 

Algorithms, data 
structures and 
programming 

Artificial 

intelligence,  Final 
assessment 

Machine Learning 
A-Z: Python & R in 

Data Science 

LО 8 

Introducing students to the field of Data Science and 
Machine Learning, which covers data visualization, data 
analysis, libraries and open source tools. Methods of active 
learning are applied - group work. 

Information and 
Communication 
Technologies,  

Programming in 

Python,  Database 
development and 

administration 

Artificial 
intelligence,  Final 

assessment 

PD EC 

Clever networks 
based on Smart-

Grid 

90 3 7 

LО 12 

Studies modernized power supply networks that use 
information and communication networks and technologies 
to collect information about energy production and energy 
consumption, which automatically improve efficiency, 
reliability, economic benefits, as well as the sustainability of 

electricity production and distribution. 

Electric power 
systems and 
networks,  
Innovative 

computer-aided 

design systems 

Digital electrical 
and traction 

substations,  Final 
assessment 

Active-adaptive 
control in power 

systems 
LО 3, 9 

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

based on modern technological means and a single intelligent 
hierarchical control system. 

Electric power 

systems and 
networks,  
Innovative 

computer-aided 
design systems 

Digital electrical 
and traction 

substations,  Final 
assessment 

TOTAL 2130 71      
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