
1 Computer, Networks and Information Technologies

2 Foreign Language

3 Modern Problems of Electric Power and Electrical Engineering

4 Management of Innovations

5 Research and Methodology Workshop

6 System Analysis in Electric Power Industry

7 Automatic Regulation Theory

8 Design and Operation of Power Supply Systems

9 Project Management in Electric Power Industry

10 Optimization of Power Supply Systems

11 Autonomous Power Supply Systems

12 Mode Control of Power Supply Systems

13 Intellegent Power Supply Systems

14 Industrial Automatics

15.1  Electrical lighting 

15.2  Communication culture of the Internet 

16.1 Power Supply

16.2  Electrical equipment of power supply systems 

17.1 Energy Accounting and Control 

17.2  Industrial practice: Technological practice 

18.1 Reliability of Power Supply Systems

18.2 Reliability of Power Supply Systems

19 Educational Practice: Practice of Obtaining Primary Skills while Working with Software in the Context
of  Professional Sphere 

20 Educational Practice: Practice of Obtaining Primary Skills in Research Work

21 Industrial Internship: Research

22 Industrial Practice: Project Practice

23 Pre-Graduation Training: Research Activity

24 Preparation for and Taking the State Examination

25 Special Issues of Electric Power Supply



Course: 1, semester  : 1 

Semester

1

1 Total credits

2 Total hours

3
Total classes in the contact form,

hours

4 Lectures, hours

5 Practical lessons, hours

6   Laboratory studies, hours

7
   of them in an active and

interactive form, hours

8 Consultations, hours

9 Independent work, hours

№ Kind of activity

3

108

45

0

0

36

18

7

63

External requirements

           conducts analysis of the results

           analyzes the problem situation and makes it decomposition for individual tasks .

           Forms possible options for solving problems

           uses modern information-communications for communication

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

 analyzes the problem situation and makes it decomposition for individual tasks . 

Laboratory works; Independent

work

 Forms possible options for solving problems 

Laboratory works; Independent

work

 conducts analysis of the results 



Laboratory works; Independent

work

 uses modern information-communications for communication 

Laboratory works; Independent

work

Content and structure of the discipline

Table 3.1

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 1

Didactic unit:  Computer and information technology 

1. Introduction to LabView. 2 4 4 Introduction to LabView. 

2. Creating a virtual periodic signal

generator 
2 4 2, 3, 4

Creating a virtual periodic signal

generator 

3. Creating an oscilloscope and

signal generator in LabView 
2 4 1, 2, 3, 4

Creating an oscilloscope and

signal generator in LabView 

6. Application interaction 2 4 1, 2, 3, 4 Application interaction 

7. Calculation of electric field 2 4 1, 2, 3, 4 Calculation of electric field 

8. Designing a hardware and

measuring complex based on data

collection card. 

4 8 1, 2, 3, 4

Designing a hardware and

measuring complex based on

data collection card. 

Didactic unit:  Network technologies 

4. Transferring information using

the TCP protocol 
2 4 1, 2, 3, 4

Transferring information using

the TCP protocol 

5. Information transmission using

Shared Variable 
2 4 1, 2, 3, 4

Information transmission using

Shared Variable 

Literary sources

Main literature

Аdditional literature

Internet resources



Methodical support and software

Methodological support

Specialized software



Course: 1, semester ы : 1 2 

Semester

1 2

1 Total credits

2 Total hours

3
Total classes in the contact form,

hours

4 Lectures, hours

5 Practical lessons, hours

6   Laboratory studies, hours

7
   of them in an active and

interactive form, hours

8 Consultations, hours

9 Independent work, hours

№ Kind of activity

2 2

72 72

42 41

0 0

36 36

0 0

36 36

4 3

30 31

External requirements

           presents the results of the work performed

           performs academic and professional Interaction, including in a foreign language

           translates academic texts (abstracts, annotations, reviews, articles, etc.) from a foreign language or a foreign

language

           uses modern information-communications for communication

           demonstrates the understanding of the characteristics of various cultures and Nations

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

 presents the results of the work performed 

Seminars; Independent work

 performs academic and professional Interaction, including in a foreign language 

Seminars; Independent work



 translates academic texts (abstracts, annotations, reviews, articles, etc.) from a foreign

language or a foreign language 

Seminars; Independent work

 uses modern information-communications for communication 

Seminars; Independent work

 demonstrates the understanding of the characteristics of various cultures and Nations 

Seminars; Independent work

Content and structure of the discipline

Table 3.1

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 1

Didactic unit: 

1. Scientific contacts. 16 16 2, 5

Modeling dialogues in typical

situations of academic

communication; Registration of

business letters in sample.

Studying speech cliches

necessary for academic

communication in oral and

writing. The study of

cross-cultural features of

communication in the academic

sphere. Reading, translation,

auditation, execution of

lexico-grammatical tasks. 

2. Scientific direction of the

master's program. Scientific

research work of a master's study. 

20 20 3, 4

Viewing and studying,

translation, discussion of read

materials, performing

lexico-grammatical tasks.

Preparation and speech design of

statements on the topic "Master's

program". Preparation for

interview. 

Semester: 2

Didactic unit: 



1. Academic presentation 26 26 1, 2

Study of the features of the

academic presentation: viewing

video materials, studying expert

recommendations. Setting goals.

Studying the audience

(conducting an interactive

survey). Study of strategies and

tactics of academic presentation;

study of the structure of the

presentation; rhetorical

techniques of public speech.

Preparation and presentation of

speeches on a given topic.

Forming estimation, mutual

evaluation, self-analysis. 

2. Training and participation in the

International Scientific Conference 
10 10 3, 4

Reading, translation, analysis of

materials on the topic of

scientific research using various

strategies, translation of

vocational-oriented materials.

Study of the structure of the

scientific article. Study of the

characteristics of the scientific

style of speech in relation to the

genre of scientific article.

Preparation of publication for

the conference, preparation of

the report. 

Literary sources

Main literature

Аdditional literature

Internet resources



Methodical support and software

Methodological support

Specialized software



Course: 1, semester  : 1 

Semester

1

1 Total credits

2 Total hours

3
Total classes in the contact form,

hours

4 Lectures, hours

5 Practical lessons, hours

6   Laboratory studies, hours

7
   of them in an active and

interactive form, hours

8 Consultations, hours

9 Independent work, hours

№ Kind of activity

3

108

45

18

18

0

18

7

63

External requirements

           

           analyzes the problem situation and makes it decomposition for individual tasks .

           performs academic and professional Interaction, including in a foreign language

           uses modern information-communications for communication

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

 

Lections; Seminars; Independent

work

 analyzes the problem situation and makes it decomposition for individual tasks . 

Lections; Seminars; Independent

work

 performs academic and professional Interaction, including in a foreign language 



Lections; Seminars; Independent

work

 uses modern information-communications for communication 

Lections; Seminars; Independent

work

Content and structure of the discipline

Table 3.1

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 1

Didactic unit:  Modern level of electric power industry 

1. State of world and domestic

energy 
2 1, 2, 3, 4 Analysis of the material lecture 

2. Dissonances and contradictions

in electric power industry 
2 1, 2, 3, 4 Analysis of the material lecture 

Didactic unit:  Water Impurities and Water Quality Indicators. 

3. Traditional and alternative power

sources 
2 1, 2, 3

Comparison of the structures and

plans for the development of

generation 

4. Unified National Electrical

Network Branch of UES 
2 1, 2, 3 Analysis of materials lectures 

5. The role and differences of feed

and distribution networks 
2 1, 2, 3 Analysis of materials lectures 

6. Wholesale and retail electricity

wounds 
2 1, 2, 3, 4 Analysis of matarial lectures 

7. Intellectual Energy Systems and

Smart Grid 
2 1, 2, 3 Analysis of materials lectures 

Didactic unit:  Modern educational paradigm 

8. Central and decentralized

management systems 
2 1, 2, 3, 4 Analysis of materials lectures 

9. Technological norms and rules

The basis of the reliable operation

of power systems 

2 1, 2, 3, 4 Analysis of materials lectures 

Table 3.2

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 1

Didactic unit:  Modern level of electric power industry 

1. The role and place of electric

power industry 
2 2 1, 2, 3

Identification of the main factors

of the determination of the

development of the electric

power industry 

2. System Effects from Energy

Systems 
2 2 1, 2, 3

Justification of the expedient

creation of regional, unified and

unified power systems. 

Didactic unit:  Water Impurities and Water Quality Indicators. 



3. Directions of technical progress

in the production of electricity 
2 2 1, 2, 3, 4

Detection and analysis of NTP

achievements in terms of

electricity production 

4. Directions of technical progress

in electricity transport 
2 2 1, 2, 3, 4

Identification and analysis of

NTP achievements in terms of

electricity transport 

5. Ways to improve the reliability

and quality of power supply 
2 2 1, 2, 3

Discussion of methods and

means of improving the effects

of electrical networks 

6. Tasks of information support of

monitoring and control systems in

the electric power industry 

2 2 1, 2, 3

Discussion of advantages and

disadvantages from the

introduction of microprocessor

device Su 

9. Methods and means of increasing

the efficiency of power systems 
2 2 1, 2, 3, 4

Discussion and substantiation of

priority areas of development by

Energy Systems 

Didactic unit:  Modern educational paradigm 

7. Controlled Mode Parameters and

Management Systems Normal

Modes 

2 2 1, 2, 3

Systematization of the

differences in local and system

mode automatic 

8. Automatic control systems and

their role in the power system 
2 2 1, 2, 3, 4

Detection of fundamental

differences in centralized and

decentralized management on

the example of 

Table 3.3

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 1

Didactic unit:  Modern level of electric power industry 

1. Analysis of world and domestic

development trends of electric

power industry 

6 1, 2, 3, 4

Studying and analyzing foreign

and found energy strategies for

the development of energy 

Didactic unit:  Water Impurities and Water Quality Indicators. 

2. New in the technique and

technology of electricity production
6 1, 2, 3, 4

Study of the General Scheme of

Placing Electric Power Plant 

3. Location and role of AC and DC

networks in power systems 
6 1, 2, 3, 4

Study and comparison of the

advantages and disadvantages of

a network of direct and

alternating current 

4. Small distributed generation and

its role in the development of

electric power industry 

6 1, 2, 3, 4

Study of achievements on the

introduction of small generation

in the country and abroad 

5. System of economic relations of

subjects of electric power industry

in the country and abroad 

6 1, 2, 3, 4

Studying and identifying the

relationship between the main

technical and economic

indicators of the subjects of the

electric power industry 

Literary sources

Main literature



Аdditional literature

Internet resources

Methodical support and software

Methodological support



Specialized software



Course: 1, semester  : 1 

Semester

1

1 Total credits

2 Total hours

3
Total classes in the contact form,

hours

4 Lectures, hours

5 Practical lessons, hours

6   Laboratory studies, hours

7
   of them in an active and

interactive form, hours

8 Consultations, hours

9 Independent work, hours

№ Kind of activity

2

72

43

18

0

18

18

5

29

External requirements

           Forms the decision-making criteria

           Participates in the management of the project at all stages of the life cycle

           demonstrates the understanding of the principles of teamwork

           manages the team members to achieve the task

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

Forms the decision-making criteria 

Lections; Laboratory works;

Independent work

 Participates in the management of the project at all stages of the life cycle 

Lections; Laboratory works;

Independent work

 demonstrates the understanding of the principles of teamwork 



Lections; Laboratory works;

Independent work

 manages the team members to achieve the task 

Lections; Laboratory works;

Independent work

Content and structure of the discipline

Table 3.1

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 1

Didactic unit:  Basic concepts of innovation 

1. Basics of innovation 2 2 1

1.1. Basic concepts in the field

of innovation  1.2. Sources of

innovative ideas  1.3.

Classification of innovations and

innovation  1.4. Innovation in the

system of science 

2. Major tendencies of global

technological development 
2 2 1, 2

2.1. The concept of

manufacturing technology  2.2.

Classification technologies  2.3.

Evolution of technological

instructions  2.4. Production

Technology Development

Trends  2.5. The role of the

sphere of R & D in the modern

economy  2.6. Driving Forces of

Modern Economic Development 

2.7. Positions of the Russian

Federation in the markets of

high-tech products  2.8.

Characteristic of the Russian

NTK. 

Didactic unit:  innovative process 

3. Innovative process and its

structure 
4 4 1

3.1. The concept of the

innovation process  3.2. Stages

of the innovation process  3.3.

Tasks, principles and stages of R

& D  3.4. Innovative (Research)

project and its content  3.5.

Treaty for the creation of

scientific and technical products 

3.6. Examination of innovative

projects 

Didactic unit:  Protection of intellectual property objects 



4. Protection of intellectual

property 
4 4 1

4.1. Legal protection of

intellectual property objects  4.2.

Intellectual Property Patenting

Systems  4.3. Procedure for

Patenting Intellectual Property

Objects in the Russian

Federation  4.4. The procedure

for international patenting of

intellectual property  4.5.

Intellectual property market 

Didactic unit:  Life cycles 

5. Life cycles of goods, enterprises,

market, technology 
2 2 2

5.1. S-shaped curve: General 

5.2. Product life cycle  5.3. Life

cycle of the company  5.4.

Market life cycle  5.5. Life cycle

technology 

Didactic unit:  Organizational forms of innovation 

6. Features of organizational forms

of innovation 
4 4 1, 2, 3, 4

6.1. Classification of innovative

organizations  6.2. Strategies of

the Celllers, Patients, Switches,

Explainants  6.3. Features of

small firms  6.4. Technopark

structures - the basis of the

venture business 

Table 3.2

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 1

Didactic unit:  innovative process 

1. Creating a project plan 4 2

Objective: Purchase the skills to

create a structured project work

schedule with MS Project 

2. Planning resources and

appointments for the project 
4 1, 2, 3, 4

Purpose: Planning resources and

destination for the project in the

Microsoft Office Project

environment 

3. Project risks analysis 4 1, 2

Purpose: Mastering the Project

Risk Analysis Methodology by

Microsoft Office Project 

4. Microsoft Excel Work Planning 6 2

Goal:. Examine some Microsoft

Excel features (conditional

formatting, input check, work

with references and arrays, etc.),

acquire the skills of using these

tools to solve work planning

tasks in the project organization 

Literary sources

Main literature



Аdditional literature

Internet resources

Methodical support and software

Methodological support



Specialized software



Course: 1, semester  : 2 

Semester

2

1 Total credits

2 Total hours

3
Total classes in the contact form,

hours

4 Lectures, hours

5 Practical lessons, hours

6   Laboratory studies, hours

7
   of them in an active and

interactive form, hours

8 Consultations, hours

9 Independent work, hours

№ Kind of activity

2

72

30

0

18

0

18

10

42

External requirements

           Determines the sequence of solving problems

           Forms the decision-making criteria

           

           conducts analysis of the results

           presents the results of the work performed

           Selects the necessary research method to solve the task

           analyzes the problem situation and makes it decomposition for individual tasks .

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

 

Seminars; Independent work

 Determines the sequence of solving problems 

Seminars; Independent work



Forms the decision-making criteria 

Seminars; Independent work

 analyzes the problem situation and makes it decomposition for individual tasks . 

Seminars; Independent work

 Selects the necessary research method to solve the task 

Seminars; Independent work

 conducts analysis of the results 

Seminars; Independent work

 presents the results of the work performed 

Seminars; Independent work

Content and structure of the discipline

Table 3.1

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 2

Didactic unit:  Methodology of scientific research 

1. Methodological basis for

scientific research 
2 2 1, 5 practical lesson 

2. Research methods 2 2 1, 2, 5 practical lesson 

3. Systematization and analysis of

scientific data 
2 2 2, 3, 5, 6 practical lesson 

4. The main stages of scientific

research 
2 2 1, 2, 3, 5 practical lesson 

5. Approbation and registration of

scientific work 
2 2 2, 6, 7 practical lesson 

Didactic unit:  Selection and decision-making in energy 

6. Theoretical foundations of

obtaining heuristic estimates 
2 2 1, 2, 4, 6, 7 practical lesson 

7. Receiving and entertaining

heuristic information in

management 

2 2 3, 5, 6 practical lesson 

8. General rules and procedure for

conducting diagnostic examinations
2 2 1, 2, 3, 4, 5, 6, 7 practical lesson 

9. Multipurpose management in

power engineering 
2 2 1, 2, 3, 4, 5, 6, 7 practical lesson 

Literary sources

Main literature



Аdditional literature

Internet resources

Methodical support and software

Methodological support

Specialized software

Использование специализированного программного обеспечения для изучения дисциплины
не требуется



Course: 2, semester  : 3 

Semester

3

1 Total credits

2 Total hours

3
Total classes in the contact form,

hours

4 Lectures, hours

5 Practical lessons, hours

6   Laboratory studies, hours

7
   of them in an active and

interactive form, hours

8 Consultations, hours

9 Independent work, hours

№ Kind of activity

3

108

48

18

18

0

18

10

60

External requirements

           analyzes the problem situation and makes it decomposition for individual tasks .

           Forms possible options for solving problems

           Applies methods for analyzing options, develop and search for compromise decisions with assessment Project

Implementation Efficiency

           Knows the specifics of the socio-economic development and labor market in the field of professional activity in

its region.

           To be able to analyze the activities of enterprises and organizations of the profile industry of their region

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

 analyzes the problem situation and makes it decomposition for individual tasks . 

Lections; Seminars; Independent

work

 Forms possible options for solving problems 

Lections; Seminars; Independent

work



 Knows the specifics of the socio-economic development and labor market in the field of

professional activity in its region. 

Lections; Seminars; Independent

work

 To be able to analyze the activities of enterprises and organizations of the profile industry of

their region 

Lections; Seminars; Independent

work

 Applies methods for analyzing options, develop and search for compromise decisions with

assessment Project Implementation Efficiency 

Lections; Seminars; Independent

work

Content and structure of the discipline

Table 3.1

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 3

Didactic unit:  Network services; model distributed information processing; Safety of information;

Methods for assessing the effectiveness of information networks; 

1. Basics of system theory 2 1 lecture 

2. Principles of system analysis 2 1, 2 lecture 

3. Methodology of system analysis 2 2, 3 lecture 

4. Data science as a modern stage

of system analysis 
2 2, 4 lecture 

Didactic unit:  System analysis tools 

5. Systemic analysis in the electric

power industry on the example of

the project performed by the Nir 

2 3, 4, 5 lecture 

6. Processing, analysis, data

visualization 
2 2, 5 lecture 

7. Interpretation of computer

modeling results 
2 3, 4, 5 lecture 

8.  Risks, risk management 2 1, 2, 5 lecture 

9.  The system effect in the

methods of artificial intelligence 
2 3, 4, 5 lecture 

Table 3.2

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 3

Didactic unit:  Network services; model distributed information processing; Safety of information;

Methods for assessing the effectiveness of information networks; 

1. Basics of system theory 2 2 1 practical lesson 



2. Principles of system analysis 2 2 1, 2 practical lesson 

3. Methodology of system analysis 2 2 2, 3 practical lesson 

4. Data science as a modern stage

of system analysis 
2 2 2, 4 practical lesson 

Didactic unit:  System analysis tools 

5.  System analysis in power

industry 
2 2 3, 4, 5 practical lesson 

6. Processing, analysis, data

visualization 
2 2 2, 5 practical lesson 

7. Interpretation of computer

modeling results 
2 2 3, 4, 5 practical lesson 

8.  Risks, risk management 2 2 1, 2, 5 practical lesson 

9.  The system effect in the

methods of artificial intelligence 
2 2 3, 4, 5 practical lesson 

Table 3.3

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 3

Didactic unit:  Network services; model distributed information processing; Safety of information;

Methods for assessing the effectiveness of information networks; 

3. Methodology of system analysis 4 2, 3 practical lesson 

Didactic unit:  System analysis tools 

5.  System analysis in power

industry 
4 3, 4, 5 practical lesson 

6. Processing, analysis, data

visualization 
4 2, 5 practical lesson 

7.  Risks, risk management 4 4, 5 practical lesson 

Literary sources

Main literature

Аdditional literature



Internet resources

Methodical support and software

Methodological support



Specialized software



Course: 2, semester  : 3 

Semester

3

1 Total credits

2 Total hours

3
Total classes in the contact form,

hours

4 Lectures, hours

5 Practical lessons, hours

6   Laboratory studies, hours

7
   of them in an active and

interactive form, hours

8 Consultations, hours

9 Independent work, hours

№ Kind of activity

3

108

66

18

18

18

18

10

42

External requirements

           analyzes the problem situation and makes it decomposition for individual tasks .

           Forms possible options for solving problems

           Formulates the objectives and objectives of the study

           Formulates the technical task for the implementation of the project

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

 analyzes the problem situation and makes it decomposition for individual tasks . 

Lections; Seminars; Independent

work

 Forms possible options for solving problems 

Lections; Seminars; Laboratory

works; Independent work

 Formulates the technical task for the implementation of the project 



Seminars; Laboratory works;

Independent work

 Formulates the objectives and objectives of the study 

Seminars; Laboratory works;

Independent work

Content and structure of the discipline

Table 3.1

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 3

Didactic unit:  Introduction 

1. Major terms, concepts and

definitions: Control object

(regulation), controlled (adjustable)

values, control and perturbing

effects, feedback. Principles of

control (regulation): open, on

deviation, by indignation. Control

algorithms.  Classification of

automatic control systems (SAU)

on various features.  Tasks and

features of automatic control theory

(Tau) 

1 1, 2 Listening and recording lectures 

Didactic unit:  Dynamic characteristics of linear SAU 

2. General principles for the

preparation and linearization of

SAU differential equations. Forms

of recording equations.

Typical impacts used in the Sau

study (single jump, single pulse,

harmonic signal). Representation of

arbitrary signals using typical

effects.

Transitional, impulse transitional

and gear ratios of elements and

systems. Transmission functions

according to control and exciting

effects.

Frequency characteristics in the

usual and logarithmic scale

The use of the principle of

superposition and imposition in the

study of linear sau. 

2 3 1, 2 Listening and recording lectures 

Didactic unit:  thermal conductivity with stationary and non-stationary modes. 

3. Typical dynamic links:

proportional, differentiating,

integrating, aperiodic, forcing,

second-order link, delay link. 

Methods for converting structural

schemes.  Transition from the

system of differential equations to

the structural scheme and back 

1 3 1, 2 Listening and recording lectures 



Didactic unit:  Formalization of the simulation object 

4. The concept of stability. General

conditions for the stability of

systems by species of the roots of

the characteristic equation.

Methods for determining stability.

Algebraic criterion of Gurvitsa.

Frequency criteria Mikhailov and

Nyquist.  Determining stability

reserves.  Features of the Stability

Stability of Systems with Loading

Units 

2 3 1, 2 Listening and recording lectures 

Didactic unit:  Quality of linear sau in transition Mode 

5. Main performance indicators and

features of their research.  Indirect

quality research methods. Integral

and frequency quality criterion.

Analysis of quality by the location

of the roots of the characteristic

equation 

1 3 1, 2 Listening and recording lectures 

Didactic unit:  Task for the synthesis of linear SAU 

6. Purpose Correction SAU. Setting

the problem of synthesis and

conditions of its solvability.

Species of corrective devices 

1 1 1, 2 Listening and recording lectures 

Didactic unit:  Digital Signals 

7. The simplest serial corrective

devices: Introduction of an error

derivative, an increase in the

overall gain of the open circuit, the

introduction of an integral from an

error, an isopromic corrective

device.  Synthesis of serial

corrective devices on logarithmic

frequency characteristics 

1 2 1, 2 Listening and recording lectures 

Didactic unit:  Parallel corrective devices 

8. The simplest parallel corrective

devices: positive and negative

tough feedback, inertial rigid

feedback, flexible feedback, inertial

flexible feedback.  Synthesis of

parallel corrective devices on

logarithmic frequency

characteristics 

1 2 1, 2 Listening and recording lectures 

Table 3.2

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 3

Didactic unit:  thermal conductivity with stationary and non-stationary modes. 

9. Transitional and frequency

characteristics of typical linear

units of automatic control systems 

6 2, 3, 4
Performance and protection of

laboratory work 



Didactic unit:  Formalization of the simulation object 

8. Study of the Stability of Linear

Automatic Control Systems 
6 2, 3, 4

Performance and protection of

laboratory work 

Didactic unit:  Digital Signals 

12. Synthesis of consecutive

corrective devices 
6 2, 3, 4

Performance and protection of

laboratory work 

Table 3.3

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 3

Didactic unit:  Dynamic characteristics of linear SAU 

1. Differential equations saau 1 2 2, 3

Solving problems for drawing

up, linearization and

transformation of SAU

differential equations 

2. Dynamic characteristics of saau 1 2 2, 4

Solving tasks to determine the

transfer and transitional

functions of various control

objects 

Didactic unit:  thermal conductivity with stationary and non-stationary modes. 

3. Structural schemes saau 2 3 1, 2, 3, 4 Solving tasks 

Didactic unit:  Formalization of the simulation object 

4. Criteria of SAU stability 1 3 2, 3, 4 Solving tasks 

Didactic unit:  Quality of linear sau in transition Mode 

7. Determining the quality of

automatic control systems 
1 2 1, 2, 3, 4 Solving tasks 

Didactic unit:  Digital Signals 

5. Synthesis of consecutive

corrective devices 
1 3 2, 4 Solving tasks 

Didactic unit:  Parallel corrective devices 

13. Synthesis of parallel corrective

devices 
2 3 1, 2, 3, 4 Solving tasks 

Literary sources

Main literature

Аdditional literature



Internet resources

Methodical support and software

Methodological support

Specialized software



Course: 2, semester  : 3 

Semester

3

1 Total credits

2 Total hours

3
Total classes in the contact form,

hours

4 Lectures, hours

5 Practical lessons, hours

6   Laboratory studies, hours

7
   of them in an active and

interactive form, hours

8 Consultations, hours

9 Independent work, hours

№ Kind of activity

4

144

85

18

18

36

18

11

59

External requirements

           analyzes the problem situation and makes it decomposition for individual tasks .

           analyzes serial objects of professional activity

           demonstrates knowledge of objects of professional activity

           knows how to solve professional tasks in enterprises and in the profile industry organizations His region.

           To be able to analyze the activities of enterprises and organizations of the profile industry of their region

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

 analyzes the problem situation and makes it decomposition for individual tasks . 

Lections; Seminars; Laboratory

works; Independent work

 demonstrates knowledge of objects of professional activity 

Lections; Independent work



 knows how to solve professional tasks in enterprises and in the profile industry organizations

His region. 

Lections; Seminars; Independent

work

 demonstrates knowledge of objects of professional activity 

Lections; Seminars; Laboratory

works; Independent work

 analyzes serial objects of professional activity 

Lections; Independent work

 To be able to analyze the activities of enterprises and organizations of the profile industry of

their region 

Lections; Laboratory works;

Independent work

Content and structure of the discipline

Table 3.1

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 3

Didactic unit:  Design of electrical networks, including selection of circuit solutions, parameters of the

main electrical equipment. 

1. General principles for designing

power supply systems 
0 2

The main terms, design stages,

definition of equipment

parameters in the design process.

2. The overall characteristics of the

transmission and distribution

systems of electrical energy.

Simulation of electrical elements. 

0 2 4

Basic concepts, terms,

definitions; characteristics of the

electrical energy transmission

system; rated voltages of feeding

networks; characteristics of the

distribution systems of electrical

energy; System of transmission

and distribution of electrical

energy. 

Didactic unit:  Constructive performance of power supply systems 

3. Principles of structural

performance of the power line. 
0 2 2

Features Building feed networks,

structural elements VL, selection

of wire sections. 

4. Cable power lines. Toppers 6-35

square meters. 
0 2 2

Constructive features and

methods of laying CL 6-35 kV,

features of CL 110-220 kV,

selection of cable sections.

Tackings 6-35 sq.: Design,

scope, selection of cross-section

of tires and conductive wires. 

Didactic unit:  Schemes of transmission systems and distribution of electrical energy. Schemes of

distribution devices. 

5. Basics of constructing

transmission and distribution of

electrical energy systems. Methods

for connecting substations to the

electrical network. 

0 2 3, 6

Requirements for electrical

networking schemes; network

designs; Methods for connecting

substations to the electrical

network. 



6. Typical schemes of distribution

devices (RU). 
0 2 3, 6

High and medium voltage

switchgear (RU VN and RU

CH); Low voltage switchgear

(RU NN). 

Didactic unit:  Structures, Schemes GPP and CHP, main electrical equipment, operation modes and

constructive execution. 

7. Heat electric centers (CHP).

Power supply according to the

diagrams of deep inputs. 

0 2 6

Structural schemes of CHP;

power supply circuit with CHP.

Schemes of deep inputs: goals,

features, power sources,

execution schemes. 

Didactic unit:  Calculations of the main modes and regulation of voltage 

8. Tasks for calculating and

analyzing the established electrical

network modes. The overall

formulation and characteristics of

the task of technical and economic

calculations. 

0 2 1, 5

Determining the parameters of

the working steady mode. The

task of choice in technical and

economic calculations; Main

economic indicators, choosing

the optimal power option. 

Didactic unit:  frequency control. 

9. Indicators and quality rates of

electricity.  Frequency control;

Automatic frequency unloading. 

0 2 4

The level of frequency and

voltage in the electric power

system (EES): indicators and

quality rates of electricity; Basic

formulas.  Frequency rationing,

influence of the frequency of

ED, static characteristics in

terms of frequency, primary and

secondary regulation. Principle

of operation and category ACR,

Chapes. 

Table 3.2

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 3

Didactic unit:  Design of electrical networks, including selection of circuit solutions, parameters of the

main electrical equipment. 

1. Analysis of power consumption

power consumption systems. 
2 8 1, 4

Construction of the power

supply scheme, the calculation of

the original mode, the

construction of graphs of the

Near and the calculation of their

parameters, the calculation of the

mode for the maximum load

time. 

2. Compensation of reactive power. 2 8 4

In the circuits of the electrical

network, select the power of the

capacitor battery and select the

locations of their installation to

reduce the reactive power over

the lines and transformers. 

Didactic unit:  Constructive performance of power supply systems 

3. Determination of optimal

expansion points of electrical

networks 

2 8 4

Determination of optimal

dispersion points of electrical

networks. 



Didactic unit:  Schemes of transmission systems and distribution of electrical energy. Schemes of

distribution devices. 

4. Selection of the transmission and

distribution of electrical energy 
2 8 6

Learn how to choose the

distribution network schemes 

Didactic unit:  Structures, Schemes GPP and CHP, main electrical equipment, operation modes and

constructive execution. 

5. Choice of main equipment GPP 2 4 6

Application of the conditions for

choosing and verifying the main

equipment of the GPP 

Table 3.3

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 3

Didactic unit:  Constructive performance of power supply systems 

1. Determining the parameters of

the schemes for replacement of

electrical network elements (VL). 

1 2 3

Calculation of the specific

parameters of air lines with

different location of wires. 

Constructing the dependences of

the specific parameters of the

VL for various sections of the

wires. 
Didactic unit:  Schemes of transmission systems and distribution of electrical energy. Schemes of

distribution devices. 

2. Determining the parameters of

the schemes for replacing electrical

network elements (transformers). 

1 2 3

Determination of parameters of

substitution schemes for power

transformers and

autotransformers of single-phase

and three-phase versions. 

Didactic unit:  Calculations of the main modes and regulation of voltage 

3. Calculation of the steady

transmission line mode with a

different method of setting the

source data. 

1 3 4

It is required to perform

electrical calculation of the

power line and determine the

structural parameters of the VL:

the cross-section of the wires,

the number of chains and the

length of the power supply lines. 

4. Calculation of the steady

network mode containing several

intermediate loads. 

1 3 4

Perform the calculation of the

installed network mode in which

the load power is specified in

nodes and the voltage of the

balancing station (base voltage).

The network mode calculation is

performed in relation to its

equivalent substitution scheme,

the parameters of which are

defined earlier. 

5. Calculation of the steady regime

of a closed electrical network. 
1 3 4

It is required to determine the

parameters of the installed

electrical network mode with

double-sided power. 



6. Calculation of the electrical

network mode containing various

nominal voltages. 

1 2 1, 4

Calculate the operating modes of

a network of two nominal

stresses, the sections of which

are related to the

TDN-16000/110 transformer. 

Didactic unit:  frequency control. 

7. Calculation of voltage deviations

on consumer tires in maximum and

minimum load modes. Building

deviation chart. 

2 3 4

It is necessary to characterize the

difference between the actual

voltage in the steady mode of

operation of the power supply

system from its nominal value. 

Literary sources

Main literature

Аdditional literature

Internet resources



Methodical support and software

Methodological support

Specialized software



Course: 1, semester  : 1 

Semester

1

1 Total credits

2 Total hours

3
Total classes in the contact form,

hours

4 Lectures, hours

5 Practical lessons, hours

6   Laboratory studies, hours

7
   of them in an active and

interactive form, hours

8 Consultations, hours

9 Independent work, hours

№ Kind of activity

2

72

45

18

0

18

18

7

27

External requirements

           Participates in the management of the project at all stages of the life cycle

           demonstrates the understanding of the principles of teamwork

           manages the team members to achieve the task

           evaluates their resources and their limits (personal, situational, temporary), optimally use them to successfully

fulfill the assigned task

           has an idea of ??regional development features and knows the specifics Professional Labor Market

           To be able to analyze the activities of enterprises and organizations of the profile industry of their region

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

 Participates in the management of the project at all stages of the life cycle 

Lections; Laboratory works;

Independent work

 demonstrates the understanding of the principles of teamwork 



Lections; Laboratory works;

Independent work

 manages the team members to achieve the task 

Laboratory works; Independent

work

 evaluates their resources and their limits (personal, situational, temporary), optimally use

them to successfully fulfill the assigned task 

Laboratory works; Independent

work

 has an idea of ??regional development features and knows the specifics Professional Labor

Market 

Laboratory works

 To be able to analyze the activities of enterprises and organizations of the profile industry of

their region 

Laboratory works

Content and structure of the discipline

Table 3.1

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 1

Didactic unit: 

1. History of project management

in Russia and abroad 
0 1 2

1.1. Project management abroad 

1.2. Evolution of project

management in Russia  1.3.

Prospects for project

management system in Russia 

2. The main provisions of the

project management system 
0 3 2

2.1. Concepts "Project", "Project

Management", "Investment

Project". Signs of the project 

2.2. Classification of projects 

2.3. Project environment  2.4.

Project Life Cycle  2.5. Project

participants  2.6. Organizational

structures of project teams 

3. Initiation Project 0 1 2

3.1. The concept and main

processes of project initiation 

3.2. Formation of the goals and

objectives of the project  3.3.

Expert assessment of alternative

project options  3.4. Project

design design 

4. Project planning 0 2 2

4.1. Project planning tasks  4.2.

The main stages of project

planning  4.3. Optimization of

network graphics (examples of

solving problems) 



5. Project implementation 0 2 2

5.1. Control of the subject area 

5.2. Temporary Parameters

Management  5.3. Financing and

Cost Management  5.4. Quality

management in the project  5.5.

Management of human resources

 5.6. Supplies and Contract

Management 

6. Completion of the project 0 1 2

6.1. Closing the project for the

main functional areas  6.2.

Documentary design of the

completion of the project 

7. Project management in energy 0 1 2

On the materials of the energy

enterprise illustrate the main

provisions of the project

management system 

8. Investment Design: Basic

Concepts 
0 1 1

8.1. The concept of investment 

8.2. Classification of

investments  8.3. Business Plan

of the Investment Project  8.4.

Accounting time factor when

evaluating investment efficiency 

8.5. Accounting for depreciation

when evaluating investment

efficiency 

9. Evaluation of the effectiveness

of investment projects 
0 3 1

9.1. Types of effectiveness of

investment projects  9.2.

Evaluation of the financial

consistency of investment

projects  9.3. Simple methods of

economic assessments  9.4.

Complex (dynamic) methods of

economic assessments  9.5.

Ranking of investment projects 

10. Discount rate calculation

methods 
0 1 1

10.1. Concept of discount rate 

10.2. Approaches and methods

for calculating the risk-free bet 

10.3. Discount rate calculation

methods 

11. Evaluation of the effectiveness

of investment projects with risk and

uncertainty 

0 1 1

11.1. The concept and essence of

uncertainty and risk. Risk

classification  11.2. Methods of

quantitative and qualitative

assessments of risks of

investment projects  11.3.

Methods of reducing risks 

12. Evaluation of investment

projects in power engineering 
0 1 1

Review of the practice of

assessing investment projects in

the energy sector 

Table 3.2

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 1

Didactic unit: 



1. Development Plan MS Project 2 2 1, 2, 3, 4, 5, 6

Task 1. Create a business plan

"Expansion of the production of

tools"  Task 2. Creating a model

of a company and an investment

project  Task 3. Analysis of the

project feasibility  Task 4.

Project Efficiency Analysis 

Task 5. Construction of graphs 

Task 6. Creating reports 

2. Development and analysis of

projects in Project Expert 
4 4 1, 2, 3, 4

Task 1. Creating a Business Plan

"Auto Parts Manufacture" using

a template  Task 2. Analysis of

the project feasibility  Task 3.

Project Efficiency Analysis 

Task 4. Construction of graphs 

Task 5 Analysis of investment

projects using the WHAT-IF

analysis program  Task 6.

Creation and analysis of the

combined project "Expansion of

production" 

3. Development of a business plan

by means of Alt-Invest amounts 
4 4 1, 4

Task 1. Creating an investment

project "Expansion of the

production of tools"  Task 2.

Creating an investment project

"Auto parts production"  Task 3.

Analysis of the project group 

4. Calculation of the magnitude of

capital investments on the project 
4 4 1, 4

It is necessary to determine the

cost of the project for the

reconstruction of electrical

networks by the method of

enlarged indicators for the

subsequent assessment of

economic efficiency. In the

process of reconstruction, the

construction of new PS and LPP,

dismantling the old 

5. Determination of the estimated

cost of reconstruction of the energy

facility 

4 4 1, 4, 5, 6

Teach students to calculate the

cost of reconstruction of the

energy facility using PC

"Gosstroysmet" 

Literary sources

Main literature



Аdditional literature

Internet resources

Methodical support and software

Methodological support



Specialized software



Course: 1, semester  : 2 

Semester

2

1 Total credits

2 Total hours

3
Total classes in the contact form,

hours

4 Lectures, hours

5 Practical lessons, hours

6   Laboratory studies, hours

7
   of them in an active and

interactive form, hours

8 Consultations, hours

9 Independent work, hours

№ Kind of activity

4

144

82

18

18

36

18

8

62

External requirements

           analyzes the problem situation and makes it decomposition for individual tasks .

           Forms possible options for solving problems

           produces a strategy for solving the task

           Applies methods for analyzing options, develop and search for compromise decisions with assessment Project

Implementation Efficiency

           Interprets and presents results in the form of articles or patents

           performs physical and mathematical research.

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

 analyzes the problem situation and makes it decomposition for individual tasks . 

Lections; Seminars; Laboratory

works; Independent work

 produces a strategy for solving the task 

Lections; Seminars; Laboratory

works; Independent work



 Forms possible options for solving problems 

Lections; Seminars; Laboratory

works; Independent work

 Applies methods for analyzing options, develop and search for compromise decisions with

assessment Project Implementation Efficiency 

Lections; Seminars; Laboratory

works; Independent work

 performs physical and mathematical research. 

Lections; Seminars; Laboratory

works; Independent work

 Interprets and presents results in the form of articles or patents 

Lections; Seminars; Laboratory

works; Independent work

Content and structure of the discipline

Table 3.1

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 2

Didactic unit:  General formulation of the optimization problem 

1. Setting the problem of

optimizing the modes of electric

power systems 

2 2, 5, 6

Didactic unit:  Methods of linear programming 

2. General characteristics of linear

programming methods 
2 2, 5

3. Typical linear programming

tasks. Graphic method for solving

linear programming tasks. 

2 1, 2, 5, 6

4. Simplex-Method Solution of

Linear Programming Problem 
2 1, 2, 5, 6

Didactic unit:  Nonlinear programming methods 

5. General characteristics of

nonlinear programming methods 
2 1, 2, 5, 6

6. The method of loafing factor of

Lagrange and its use in engineering

practice. 

2 1, 2, 5

7. Setting the task of compensation

of reactive power. Solving the

problem using nonlinear

programming methods. 

2 1, 2, 3, 4

Setting the task of compensation

of reactive power. Solving the

problem using nonlinear

programming methods. 

8. Optimization of power system

modes for active and reactive

power using nonlinear

programming methods 

2 1, 2, 5

9. Complex optimization of power

system modes using a gradient

optimization method. Accounting

restrictions in optimization tasks. 

2 1, 2, 3, 4, 5



Table 3.2

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 2

Didactic unit:  Methods of linear programming 

1. Models and methods of linear

programming in the tasks of the

electric power industry 

8 1, 2, 5, 6
Performing a computing

experiment on a computer 

5. Implementation of the Graphic

and Simplex Method of Linear

Programming 

4 1, 2, 3, 5

Implementation of the Graphic

and Simplex Method of Linear

Programming in Microsoft Excel

Didactic unit:  Nonlinear programming methods 

2. Nonlinear programming methods

for solving problems optimization

of power systems 

8 1, 2, 3, 5, 6
Performing a computing

experiment on a computer 

3. Optimization of the mode of the

electrical network by active power. 
8 1, 2, 3, 5, 6

Performing a computing

experiment on a computer 

6. Implementation of reactive

power compensation models 
8 1, 2, 3, 4, 5

Realization of yamodel and

methods for compensating

reactive power into sparing

networks SES 

Table 3.3

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 2

Didactic unit:  Methods of linear programming 

1. Mathematical models of typical

linear programming tasks. The

algorithm for the formation of a

mathematical model for the

substantive formulation of the

optimization problem. 

2 2 1, 2, 4, 6

The formation of a mathematical

model for the substantive

formulation of the optimization

problem. 

2. Graphic Method Solution of

Linear Programming Problem 
2 2 1, 2, 6

Solving linear programming

tasks using a graphical method 

3. Simplex-Method Solution of

Linear Programming Problem 
2 2 1, 2, 6

Study of the simplex method

algorithm 

Didactic unit:  Nonlinear programming methods 

4. Mathematical models and

methods of nonlinear programming

and their application in power

management modes management

tasks 

2 2 1, 2, 4, 5, 6
Solving tasks on the topic of

practical classes. 

5. The optimal distribution of the

active power between the CHP with

the help of nonlinear programming

methods 

2 2 1, 2, 3, 5
Independent work under the

guidance of the teacher 

6. Optimization of the mode of

reactive power using nonlinear

programming methods 

2 2 1, 2, 3, 4, 5
Independent work under the

guidance of the teacher 



7. Compensation of reactive power

based on nonlinear programming

methods 

4 4 1, 2, 3, 4, 5
Independent work under the

guidance of the teacher 

8. The use of gradient optimization

methods in the tasks of the electric

power industry. Accounting for

restrictions. 

2 2 1, 2, 5
Solving tasks on the topic of

practical classes. 

Literary sources

Main literature

Аdditional literature

Internet resources

Methodical support and software

Methodological support



Specialized software



Course: 1, semester  : 2 

Semester

2

1 Total credits

2 Total hours

3
Total classes in the contact form,

hours

4 Lectures, hours

5 Practical lessons, hours

6   Laboratory studies, hours

7
   of them in an active and

interactive form, hours

8 Consultations, hours

9 Independent work, hours

№ Kind of activity

4

144

64

18

18

18

18

8

80

External requirements

           analyzes the problem situation and makes it decomposition for individual tasks .

           analyzes serial objects of professional activity

           Applies methods for analyzing options, develop and search for compromise decisions with assessment Project

Implementation Efficiency

           Formulates the objectives and objectives of the study

           uses automation tools when designing

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

 analyzes the problem situation and makes it decomposition for individual tasks . 

Lections; Independent work

Lections; Seminars; Laboratory

works; Independent work

 uses automation tools when designing 



Lections; Seminars; Laboratory

works; Independent work

Lections; Seminars; Independent

work

Lections; Seminars; Laboratory

works; Independent work

Lections; Seminars; Laboratory

works; Independent work

 analyzes serial objects of professional activity 

Lections; Seminars; Laboratory

works; Independent work

Lections; Seminars; Independent

work

 Formulates the objectives and objectives of the study 

Lections; Seminars; Laboratory

works; Independent work

Seminars; Independent work

 Applies methods for analyzing options, develop and search for compromise decisions with

assessment Project Implementation Efficiency 

Lections; Seminars; Laboratory

works; Independent work

Seminars; Independent work

Lections; Seminars; Laboratory

works; Independent work

Content and structure of the discipline

Table 3.1

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 2

Didactic unit:  Introductory PART 

1.  main types of autonomous

power supply systems and modern

trends of their development 

0 2 1, 2

 Acquaintance with the designs

and principle of compressors,

pumps and fans 

Didactic unit: Evaluation of potential energy resources of the area 

2.  Evaluation of the hydrological

resources of the region and the

level of insolation 

0 2 2, 7

 obtaining information on the

hydrological characteristics of

the river and determination

based on their energy potential

of this river. 

Didactic unit:  Constructive elements of autonomous systems of power supply 

3. Photoelectric converters 2 2
1, 11, 2, 3, 5, 7,

8

 Study of the types of

photoelectric transducers, their

technical characteristics, as well

as the power supply systems

based on them 

4.  Small hydropower. Water

sinking structures and

hydrotherbins MGES 

0 2 2, 5, 7

 Studying the features of the

application of stability criteria

for analyzing linear pulse

systems 



5.  Generators and stabilization

systems of output parameters 
2 2 13, 2, 5, 7

 Study of the main types of

generators and the use of them in

various options for autonomous

power supply systems, as well as

the analysis of modern systems.

Stabilization of the weekend

parameters 

6.  Fuel autonomous electrical

installations (DES, GPU, GTU,

BiodeS) 

0 2 13, 2, 5, 7

 Main types of fuel electrical

installations for autonomous

power supply, their classification

and specifications. 

7.  Electricity accumulation

systems and semiconductor

transducers 

0 2 13, 2, 5, 7

 Studying the principle of

operation and classification of

electro-chemical energy

accumulators. Studying types of

inverter rectifier systems.

Conditions for their choice. 

Didactic unit:  Modes of autonomous power supply systems 

8.  Management of the working

modes of autonomous systems 
2 2 11, 2, 5, 6, 7, 9

 Studying established and

transient modes of operation of

autonomous systems consisting

of several sources of electricity

of various types 

Didactic unit:  Technical Economic substantiation of options 

9.  Technical and economic

comparison of autonomous options

Power supply systems 

2 2 11, 13, 4, 7

 Feasibility study of the

autonomous power supply

system 

Table 3.2

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 2

Didactic unit:  Modes of autonomous power supply systems 

1.  Simulation modeling of

autonomous electrosal import

systems I am in Matlab Simulink 

0 9 11, 2, 5, 6, 7, 9

 Imitation modeling of

autonomous power supply

systems in the MATLAB

Simulink environment.

Laboratory protection 

Didactic unit:  Technical Economic substantiation of options 

2.  Conducting technical and

economic calculations based on the

software product "HOMER" 

9 13, 3, 9

 Calculation and comparison of

the effectiveness of several

options for autonomous power

supply systems for a specific

area 

Table 3.3

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 2

Didactic unit: Evaluation of potential energy resources of the area 



1.  Calculation of hydrological

characteristics of rivers 
0 2 10, 2, 3, 7, 8

 Calculation of the hydrological

characteristics of the river based

on the characteristics of the

analog river 

2.  Calculation of the level of

insolation into an arbitrary oriented

surface 

2 2 7

 Definition of the average daily

and mid-hour insolation values

??on an arbitrary oriented

surface during the year 

Didactic unit:  Constructive elements of autonomous systems of power supply 

3.  Calculation of the settled power

of small hydroelectric power supply
2 2 13, 2, 3, 5, 7

 Study of the Metal Power

Calculation Methods and Annual

Electricity Generation Maja HPP

4.  Calculation of DES power with

a buffer energy storage 
0 2

10, 12, 13, 2, 3,

5, 7, 8

 Calculation of the parameters of

the diesel station, block of

batteries and inverter block 

5.  Designing an autonomous

photoelectric system for power

supply of the building 

0 2
10, 11, 12, 2, 3,

7

 Select type and number of

photopanels for coating a

household consumer load 

Didactic unit:  Modes of autonomous power supply systems 

6.  Power balance in the

autonomous power supply system 
4 4

10, 11, 12, 2, 3,

5, 6, 7, 9

 Calculation of the established

system-based modes based on

DES and IGP 

Didactic unit:  Technical Economic substantiation of options 

7.  Calculation of cost and technical

and economic comparison of

options for autonomous power

supply systems 

2 4 11, 13, 4, 9

 calculation of the cost of

electricity for various options for

power supply of the object 

Literary sources

Main literature

Аdditional literature

Internet resources



Methodical support and software

Methodological support

Specialized software



Course: 1, semester  : 1 

Semester

1

1 Total credits

2 Total hours

3
Total classes in the contact form,

hours

4 Lectures, hours

5 Practical lessons, hours

6   Laboratory studies, hours

7
   of them in an active and

interactive form, hours

8 Consultations, hours

9 Independent work, hours

№ Kind of activity

4

144

49

18

18

0

18

11

95

External requirements

           analyzes the problem situation and makes it decomposition for individual tasks .

           analyzes serial objects of professional activity

           demonstrates knowledge of objects of professional activity

           uses automation tools when designing

           knows how to solve professional tasks in enterprises and in the profile industry organizations His region.

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

 analyzes the problem situation and makes it decomposition for individual tasks . 

Lections; Independent work

 knows how to solve professional tasks in enterprises and in the profile industry organizations

His region. 



Lections; Seminars; Independent

work

 demonstrates knowledge of objects of professional activity 

Lections; Independent work

 uses automation tools when designing 

Lections; Seminars; Independent

work

 analyzes serial objects of professional activity 

Lections; Independent work

Content and structure of the discipline

Table 3.1

Themes
Active

forms, hours
Hours

Links to learning

results

Semester: 1

Didactic unit:  Object management. 

1. Concept management object. Characteristics of the stages of

solving management task. 
0 2 1

2. Types of management: manual, automatic (SAU), automated

(ACS). Characteristics of the features of the specified types of

management. 

0 2 1

Didactic unit:  Automated control of the power supply system. 

3. Composite parts of an automated system of suspension:

technical support (MA), information support (IO),

mathematical support (MO), software (software). 

0 1 1, 3, 4

4. Structural technical support scheme of automated power

management system: Sensors of the operation of the SES

operation mode, telemechanic system, computer network.

Principles for constructing sensors of the SES operation mode

parameters. 

0 2 1, 3, 4, 5

5. Principles of constructing telemechanics systems. The

structural scheme and the principle of operation of the

computer. 

0 2 1, 3, 4, 5

Didactic unit:  Solutions in the conditions of uncertainty 

6. Calculation of electricity loss in elements of the power

supply system (power lines, transformers). Analysis of the

impact of the parameters of the electrical network and the

parameters of the operation of the electrical network by the

magnitude of the electricity loss. 

0 1 2

7. Compensation of reactive power in the SES. Alignment of

electric load graphs as a factor  Reducing electricity losses in

the SES. 

0 3 2

Didactic unit:  Electricity quality. 

8. Properties of voltage characterizing the quality of electricity,

and their nominal numerical values. 
0 1

9. Electricity quality indicators in accordance with GOST

32144-2013 and their valid values. Voltage regulation in the

power supply system. 

0 2

10. Management of SES operation modes in order to improve

the shape of the voltage curve in the electrical network nodes.

Symmetrization of SES operation modes. 

0 2 2



Table 3.2

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 1

Didactic unit:  Solutions in the conditions of uncertainty 

1. Calculation of electricity loss 4 4 2 Practical lesson 

2. Compensation of reactive power. 2 2 2 Practical lesson 

3. Alignment of the electrical load

schedule of the enterprise. 
2 2 2, 4 Practical lesson 

Didactic unit:  Electricity quality. 

4. Evaluation of voltage deviation 2 2 2, 4 Practical lesson 

5. Voltage regulation. 6 6 2, 4 Practical lesson 

6. Evaluation and improvement of

the shape of the voltage curve. 
2 2 2, 4 Practical lesson 

Literary sources

Main literature

Аdditional literature

Internet resources



Methodical support and software

Methodological support

Specialized software



Course: 1, semester  : 2 

Semester

2

1 Total credits

2 Total hours

3
Total classes in the contact form,

hours

4 Lectures, hours

5 Practical lessons, hours

6   Laboratory studies, hours

7
   of them in an active and

interactive form, hours

8 Consultations, hours

9 Independent work, hours

№ Kind of activity

3

108

66

18

36

0

18

10

42

External requirements

           analyzes the problem situation and makes it decomposition for individual tasks .

           uses modern information-communications for communication

           Applies methods for analyzing options, develop and search for compromise decisions with assessment Project

Implementation Efficiency

           demonstrates knowledge of objects of professional activity

           has an idea of ??regional development features and knows the specifics Professional Labor Market

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

 analyzes the problem situation and makes it decomposition for individual tasks . 

Lections; Seminars; Independent

work



 uses modern information-communications for communication 

Lections; Seminars; Independent

work

 has an idea of ??regional development features and knows the specifics Professional Labor

Market 

Lections; Seminars; Independent

work

 demonstrates knowledge of objects of professional activity 

Lections; Seminars; Independent

work

 Applies methods for analyzing options, develop and search for compromise decisions with

assessment Project Implementation Efficiency 

Lections; Seminars; Independent

work

Content and structure of the discipline

Table 3.1

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 2

Didactic unit:  Search for literature in the specialty in the NSTU library system 

1.  Basic prerequisites concept of

innovative development of electric

power industry. Features of the

concept of the concept of Smart

Grid in various countries of the

world 

2 1, 2, 3, 4, 5

 Review of information and

discussion discussion with the

teacher 

Didactic unit:  Development and implementation of the SMART Grid concept abroad 

2.  Main goals and stages of

development and implementation of

the concept of Smart Grid abroad 

2 1, 2, 3

 Review of information and

discussion discussion with the

teacher 

3.  Programs and projects for

implementing Smart Grid abroad.

Barriers in the implementation of

the SMART Grid concept abroad 

2 2 1, 2, 4

 Review of information and

discussion discussion with the

teacher 

Didactic unit:  Concept development capabilities 

4.  Prerequisites for the

modernization and innovative

development of the electric power

industry in Russia. Global and

Local Projects Implementation of

the SMART Grid Concept in

Russia 

4 1, 2

 Review of information and

discussion discussion with the

teacher 

Didactic unit:  Technological basis SMART Grid concept 

5.  Innovative instruments and

SMART GRID devices 
2 2 2, 4

 Review of information and

discussion discussion with the

teacher 

6.  Modern innovative equipment

Smart Grid 
2 4 1, 2, 3, 4, 5

 Review of information and

discussion discussion with the

teacher 



7. Intellectual measurements and

metering of electricity 
2 2 1, 2, 3, 4, 5

 Review of information and

discussion discussion with the

teacher 

Table 3.2

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 2

Didactic unit:  Search for literature in the specialty in the NSTU library system 

1. Key values of new energy and

economic evaluation effects from

its implementation 

2 8 1, 4

 Review of information and

discussion discussion with the

teacher 

Didactic unit:  Development and implementation of the SMART Grid concept abroad 

2.  Organization and management

of the development process and

implementation of the SMART

Grid concept abroad 

2 8 1, 4

 Review of information and

discussion discussion with the

teacher 

Didactic unit:  Concept development capabilities 

3.  Principal approaches to the

development of the concept of

Smart Grid in Russia 

2 8 1, 2, 3, 4, 5

 Review of information and

discussion discussion with the

teacher 

4.  International Consortium Smart

City - Smart Cities 
2 4 1, 4

 Review of information and

discussion discussion with the

teacher 

Didactic unit:  Technological basis SMART Grid concept 

5.  Innovative technologies and

components of the electric power

system 

2 8 1, 2, 3, 4, 5

 Review of information and

discussion discussion with the

teacher 

Literary sources

Main literature

Аdditional literature

Internet resources



Methodical support and software

Methodological support

Specialized software



Course: 1, semester  : 1 

Semester

1

1 Total credits

2 Total hours

3
Total classes in the contact form,

hours

4 Lectures, hours

5 Practical lessons, hours

6   Laboratory studies, hours

7
   of them in an active and

interactive form, hours

8 Consultations, hours

9 Independent work, hours

№ Kind of activity

4

144

49

18

18

0

18

11

95

External requirements

           analyzes the problem situation and makes it decomposition for individual tasks .

           analyzes serial objects of professional activity

           Formulates the objectives and objectives of the study

           demonstrates knowledge of objects of professional activity

           uses automation tools when designing

           knows how to solve professional tasks in enterprises and in the profile industry organizations His region.

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

 analyzes the problem situation and makes it decomposition for individual tasks . 

Lections; Seminars; Independent

work

 knows how to solve professional tasks in enterprises and in the profile industry organizations

His region. 



Seminars

 demonstrates knowledge of objects of professional activity 

Lections; Independent work

 uses automation tools when designing 

Seminars

 analyzes serial objects of professional activity 

Lections; Seminars

 Formulates the objectives and objectives of the study 

Lections; Seminars

Content and structure of the discipline

Table 3.1

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 1

Didactic unit:  Role, place and purpose of studying the course "Industrial Automation" in the

training system of specialists in the specialty 1402112. Basic terms, concepts and definitions. 

1. The purpose and task of studying

discipline. 
4 1 lecture 

Didactic unit:  Definitions and classification of elements. 

2. Types of standard input

functions (single, step and pulsed

function, harmonic input).

Transmission function. Transitional

and impulse transitional functions.

Amplitude phase frequency

characteristic. Types of typical

links are aperiodic, irregular,

oscillatory, integrating,

differentiating, amplifying. 

0,5 1, 6 lecture 

3. Differential equations of

elements. Types of standard input

functions (single, step and pulsed

function, harmonic input).

Transmission function. Transition

and impulse re-running functions.

Amplitude phase frequency

characteristic. Type types of links

are aperiodic, irregular, oscillatory,

integrity, differentiating,

amplifying. 

0,5 1, 3, 6 lecture 

4. Installation lecture. 2 1, 6 lecture 

Didactic unit:  Kinematics 



5. Classification and main

characteristics of primary

converters. Parametric transducers.

Resistor converters: Cyometric

potential, strain gauge, thermistor,

coal, photo-electric. Inductive,

transformer, capacitive convert-tel.

Generator transducers:

thermoelectric (thermocouples),

in-ducidation, piezoelectric, valve

photocells. Neelectric transducers:

force and pressure, speed,

acceleration, temperature, flow,

fluid level. Analog-digital and

digital-analog pre-educatives. 

3,5 1, 5, 6 lecture 

6. Classification of sensors. Types

of sensors: with a serial connection

of elements, differential,

compensation. Current sensors and

on-branches. Temperature sensors:

resistor, dilatometric. Pressure

Sensors. Fluid and gas flow

sensors. Energy consumption

sensors based on induction and

electronic counters.  Other

Automatic Elements: Amplifiers,

Relays, Logic Elements, Memory

Options, Executive Devices,

Regulators 

1 1, 6 lecture 

7. The concept of a structural

scheme. The chain of impact on the

automation object. Classification of

structural schemes: functional,

algorithmic, structural. Types and

principles of management. 

0,5 1, 6 lecture 

8. The main stages of the design:

the description of the object and

functions of the automation device,

the compilation of structural

schemes, the development of the

concept of electrical circuit, the

layout of the device, drafting the

diagram of the components of the

elements (mounting circuit).

Typical fragments of circuit

solutions when constructing

relay-contact devices. Principles of

layout of elements in construct.

Rules for compiling installation

schemes and marking of

conductors. 

1 1 1, 6 lecture 

9. Summary of the study results. 1 0,5 1, 6 lecture 

Didactic unit:  The main stages of design 



10. 1. Description of the

automation object.  2. Development

of structural schemes.  3.

Development of the automation

device schema.  4. Common device

automation.  5. Development of the

automation device connections. 

1 4,5 1, 6 lecture 

Table 3.2

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 1

Didactic unit:  Classification and main characteristics. Primary converters 

1. General provisions of the theory

of automation devices. 
6 6 1, 4, 6 practical lesson 

Didactic unit:  Concept of structural scheme 

2. Development of a structural

scheme. 
6 6 1 Practical annia 

Didactic unit:  The main stages of design 

3. Development of the concept of

automation device. 
3 3 1 practical lesson 

Didactic unit:  Summary of the study of the course. 

4. Development of the electrical

connections of the automation

device. 

3 1 practical lesson 

5. 2, 5 practical lesson 

Literary sources

Main literature

Аdditional literature

Internet resources



Methodical support and software

Methodological support

Specialized software



Course: 1, semester  : 2 

Semester

2

1 Total credits

2 Total hours

3
Total classes in the contact form,

hours

4 Lectures, hours

5 Practical lessons, hours

6   Laboratory studies, hours

7
   of them in an active and

interactive form, hours

8 Consultations, hours

9 Independent work, hours

№ Kind of activity

3

108

63

18

0

36

18

7

45

External requirements

           analyzes the problem situation and makes it decomposition for individual tasks .

           analyzes serial objects of professional activity

           Formulates the objectives and objectives of the study

           demonstrates knowledge of objects of professional activity

           uses automation tools when designing

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

 analyzes the problem situation and makes it decomposition for individual tasks . 

Lections; Independent work

 demonstrates knowledge of objects of professional activity 

Lections; Independent work

 uses automation tools when designing 



Laboratory works; Independent

work

 analyzes serial objects of professional activity 

Lections; Independent work

 Formulates the objectives and objectives of the study 

Lections; Laboratory works;

Independent work

Content and structure of the discipline

Table 3.1

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 2

Didactic unit:  Organization of lighting systems. 

1. Organization of design of

lighting systems. Stadium 
2 1, 2

Features Organization of

Designing Lighting Systems 

2. Regulations. Initial data. Output

documentation. 
2 1, 2

Regulations. Initial data. Output

documentation. 

Didactic unit:  Solution of the standard calculated data. Tasks 

3. Light values. Types and lighting

systems. 
2 2, 4, 5

Light values. Types and lighting

systems. 

4. Sources of light and lighting

installations. 
2 2 2, 4, 5

Sources of light and lighting

installations. 

5. Calculation of electrical lighting. 2 2, 4, 5
Methods for calculating

electrical lighting. 

6. Evaluation quality of lighting.

Power industry in lighting.

Operation of the lesion system. 

2 2, 4, 5

Evaluation quality of lighting.

Power industry in lighting.

Operation of the lesion system. 

Didactic unit:  Electrotechnical calculation. 

7. Voltages and power supplies.

Power Schemes. Calculation of

lighting load. 

2 2, 4, 5

Voltages and power supplies.

Power Schemes. Calculation of

lighting load. 

8. Selection of brand, section and

method of laying conductors.

Selection of protective switching

equipment. 

2 2, 4, 5

Selection of brand, section and

method of laying conductors.

Selection of protective switching

equipment. 

9. Calculation of CW currents and

verification of devices and

conductors 

2 2, 4, 5

Calculation of CW currents and

verification of devices and

conductors 

Table 3.2

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 2

Didactic unit:  Design automation. 



1. Acquaintance with the automated

drawing and design system -

AutoCAD. Perform drawing work 

4 3, 5

Acquaintance with the

implementation of basic

operations on setting up the area

of drawing construction 

Acquaintance with basic

teaching techniques  Creating a

template with standard stamp 

2. Perform drawing work. Plan and

scheme of the facility of the object 
8 3, 5

Familiarity with standard

designations of the main

elements of electrical drawings 

Plan and scheme of the facility

of the object 

3. Calculation of electrical lighting 8 8 3, 5

Execution of the calculation of

electrical lighting in the Dialux

program 

4. Perform drawing work. Plan and

Lighting Scheme 
4 3, 5 Plan and Lighting Scheme 

5. Analysis of the object lighting

system 
8 8 3, 5

Analysis of the current state and

the formation of measures to

modernize the lighting system of

the learning audience 

6. Designing the lighting network 4 3, 5
Choosing and checking electrical

apparatus and conductors 

Literary sources

Main literature

Аdditional literature

Internet resources



Methodical support and software

Methodological support

Specialized software



Course: 1, semester  : 2 

Semester

2

1 Total credits

2 Total hours

3
Total classes in the contact form,

hours

4 Lectures, hours

5 Practical lessons, hours

6   Laboratory studies, hours

7
   of them in an active and

interactive form, hours

8 Consultations, hours

9 Independent work, hours

№ Kind of activity

3

108

63

18

0

36

18

7

45

External requirements

           analyzes the problem situation and makes it decomposition for individual tasks .

           analyzes serial objects of professional activity

           Formulates the objectives and objectives of the study

           demonstrates knowledge of objects of professional activity

           uses automation tools when designing

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

 analyzes the problem situation and makes it decomposition for individual tasks . 

Lections; Laboratory works;

Independent work

Lections; Laboratory works;

Independent work

Lections; Laboratory works;

Independent work



 demonstrates knowledge of objects of professional activity 

Lections; Laboratory works;

Independent work

 uses automation tools when designing 

Lections; Laboratory works;

Independent work

Lections; Laboratory works;

Independent work

Lections; Laboratory works;

Independent work

Laboratory works; Independent

work

Laboratory works; Independent

work

Laboratory works; Independent

work

 analyzes serial objects of professional activity 

Lections; Laboratory works;

Independent work

Lections; Laboratory works;

Independent work

Lections; Laboratory works;

Independent work

Lections; Laboratory works;

Independent work

 Formulates the objectives and objectives of the study 

Lections; Laboratory works;

Independent work

Lections; Laboratory works;

Independent work

Lections; Laboratory works;

Independent work

Content and structure of the discipline

Table 3.1

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 2

Didactic unit:  Trends in the development of power supply systems 

1. Technology development trends

in power engineering 
2 2 12, 17, 2, 3, 5

Abstract for the proposed

educational dadagtic unit 

Didactic unit:  Types of renewable energy sources

7. Wind power 2 2 12, 13, 14, 17

Presentation on the form of wind

power systems in the form of

audit classes 

8. Solar energy 2 2 12, 14

Presentation on the form of

photoelectric systems in the form

of audit classes 



9. Physical and technical features

of renewable energy 
2 2 12, 13, 14, 16

The idea of the composition of

the main types of renewable

sources of electrical energy

based on the physical principles

of its transformation. 

10. Power Supply Hybrid Systems

Modes 
2 4

11. Mathematical models of

elements of power supply systems

based on renewable 

2 4
1, 13, 14, 15,

17, 4, 5, 6

12. Optimization of power supply

systems based on renewable 
0 2

1, 11, 13, 14, 4,

5, 6, 7

Table 3.2

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 2

Didactic unit:  Types of renewable sources of electrical energy 

1. Development of imitation model

of energy drive 
3 8 10, 15, 4, 6, 7, 9

Understanding and composition

and form of batteries 

Didactic unit:  Specialized software for designing autonomous fleet systems. 

2. The formation of electronic

energy supply systems based on

autonomous sources of electrical

energy and the implementation of

funds to increase the supply of

sustainability on the basis of

mathematical models. 

3 4 10, 12, 14, 2, 6

Conducting audit classes on

visualization of computer

modeling. Conducting numerical

experiments to solve the

problems of power

sustainability. 

3. Analysis of the mode of

operation of the photoelectric panel
0 4

11, 13, 14, 15,

16, 2

Didactic unit:  Types of renewable sources of electrical energy 

4. Development of a simulation

model of a hybrid power supply

system 

0 8

1, 11, 13, 14,

15, 2, 4, 5, 6, 7,

8

5. Management mode of operation

of the DES system + BN using the

PID control algorithm 

0 4
1, 15, 16, 17, 2,

4, 6, 7

6. Calculation of the discounted

payback period of the hybrid power

supply system 

8 1, 11, 2, 3, 8

Table 3.3

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 2

Didactic unit:  Specialized software for designing autonomous fleet systems. 

3. Software design and analyzing

systems for flying systems 
20 6, 8

Conducting the analysis of the

possibilities of the program

Homer 2.11 

Didactic unit:  Analysis of existing electrical problems of autonomous energy sources 



4. Abstract for analyzing the

problems of autonomous power

supply systems 

14 12, 14 Essay by choice 

Literary sources

Main literature

Аdditional literature

Internet resources

Methodical support and software

Methodological support

Specialized software





Course: 1, semester  : 1 

Semester

1

1 Total credits

2 Total hours

3
Total classes in the contact form,

hours

4 Lectures, hours

5 Practical lessons, hours

6   Laboratory studies, hours

7
   of them in an active and

interactive form, hours

8 Consultations, hours

9 Independent work, hours

№ Kind of activity

4

144

66

18

18

18

18

10

78

External requirements

           analyzes the problem situation and makes it decomposition for individual tasks .

           analyzes serial objects of professional activity

           Formulates the objectives and objectives of the study

           demonstrates knowledge of objects of professional activity

           knows how to solve professional tasks in enterprises and in the profile industry organizations His region.

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

 analyzes the problem situation and makes it decomposition for individual tasks . 

Lections; Independent work

 knows how to solve professional tasks in enterprises and in the profile industry organizations

His region. 

Lections; Laboratory works



 demonstrates knowledge of objects of professional activity 

Lections

 analyzes serial objects of professional activity 

Lections; Independent work

 Formulates the objectives and objectives of the study 

Lections; Independent work

 analyzes the problem situation and makes it decomposition for individual tasks . 

Lections; Seminars; Laboratory

works; Independent work

 knows how to solve professional tasks in enterprises and in the profile industry organizations

His region. 

Lections; Seminars; Laboratory

works; Independent work

 demonstrates knowledge of objects of professional activity 

Lections; Seminars; Laboratory

works; Independent work

Lections; Laboratory works

 knows how to solve professional tasks in enterprises and in the profile industry organizations

His region. 

Lections; Seminars; Laboratory

works; Independent work

Lections; Seminars; Laboratory

works; Independent work

 analyzes the problem situation and makes it decomposition for individual tasks . 

Lections; Seminars; Laboratory

works

 Formulates the objectives and objectives of the study 

Lections; Seminars; Laboratory

works

 analyzes serial objects of professional activity 

Lections; Seminars

 Formulates the objectives and objectives of the study 

Lections; Laboratory works;

Independent work

Lections; Seminars; Laboratory

works

Content and structure of the discipline

Table 3.1

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 1

Didactic unit:  General issues of energy supply of industrial and consumer 

1.  Basics of Energy Saving

Industrial Enterprises. 
4 6

1, 10, 11, 12,

13, 14, 15, 16,

2, 3, 4, 5, 6, 7,

8, 9

Lecture 

Didactic unit:  Construction of rational energy supply schemes 



1.  Calculation of heat load 0 2
1, 10, 2, 3, 6, 7,

8
Lecture 

Didactic unit:  The main issues of heat supply systems 

1.  Types of heat supply systems.

Designing heating systems and

their work mode. 

4 4 11, 12, 15, 6 Lecture 

Didactic unit:  Design of thermal networks 

1. Heating network. Modes of

thermal networks. 
3 3 10, 12, 13, 14, 6 Lecture 

Didactic unit:  Input Impedance of the Loaded Line. 

2.  automation of heat supply

systems 
3 3

1, 12, 15, 2, 3,

4, 5, 8
Lecture 

Table 3.2

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 1

Didactic unit:  Construction of rational energy supply schemes 

1. Microclimate of premises and the

calculation of the thermal balance

of the building 

2 5
10, 11, 12, 15,

2, 6, 7, 8, 9
Laboratory work 

Didactic unit:  The main issues of heat supply systems 

1.  Systems of ventilation and air

conditioning (basic concepts) 
2 4 15, 6, 7 Laboratory work 

Didactic unit:  Design of thermal networks 

1.  Reliability and redundancy of

thermal networks 
4 10, 13, 6 Laboratory work 

Didactic unit:  Input Impedance of the Loaded Line. 

1.  Modern software products for

integrated processing of power

supply systems 

5 12, 13, 16, 6, 9 Laboratory work 

Table 3.3

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 1

Didactic unit:  Construction of rational energy supply schemes 

1.  Optimization of the operating

mode of the energy project using

renewable energy sources 

4 14, 7, 8 Practice 

Didactic unit:  The main issues of heat supply systems 

1.  Calculation of water heating

systems. CTP and ITP (conceptual

circuit solutions and thermal

equipment). 

5 10, 13, 16, 7 Practice 

Didactic unit:  Design of thermal networks 

1.  Hydraulic and thermal

calculation of thermal networks 
5 10, 6 Practice 

Didactic unit:  Input Impedance of the Loaded Line. 



1.  Creation and design of the

drawing of the part, assembly unit,

specifications. 

4 11, 12, 14, 16, 6 Practice 

Literary sources

Main literature

Аdditional literature

Internet resources

Methodical support and software

Methodological support

Specialized software



Course: 1, semester  : 1 

Semester

1

1 Total credits

2 Total hours

3
Total classes in the contact form,

hours

4 Lectures, hours

5 Practical lessons, hours

6   Laboratory studies, hours

7
   of them in an active and

interactive form, hours

8 Consultations, hours

9 Independent work, hours

№ Kind of activity

4

144

66

18

18

18

18

10

78

External requirements

           analyzes the problem situation and makes it decomposition for individual tasks .

           analyzes serial objects of professional activity

           Formulates the objectives and objectives of the study

           demonstrates knowledge of objects of professional activity

           knows how to solve professional tasks in enterprises and in the profile industry organizations His region.

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

 analyzes the problem situation and makes it decomposition for individual tasks . 

Lections; Laboratory works;

Independent work

 knows how to solve professional tasks in enterprises and in the profile industry organizations

His region. 



Lections; Seminars; Laboratory

works; Independent work

 demonstrates knowledge of objects of professional activity 

Lections; Seminars; Laboratory

works; Independent work

 analyzes serial objects of professional activity 

Lections; Seminars; Laboratory

works; Independent work

 Formulates the objectives and objectives of the study 

Laboratory works; Independent

work

Content and structure of the discipline

Table 3.1

Themes
Active

forms, hours
Hours

Links to learning

results

Semester: 1

Didactic unit:  Protective-switching equipment 

1. Circuit breakers. general information 1 1, 2, 3, 4

2. Circuit breakers. Specifications. Calculation of settles 2 1, 2, 3, 4

3. Automatic switches avway Emax 2 1, 2, 3, 4

4. Emax automatic circuitors 2 1, 2, 3, 4

5. Automatic switches of ABV Tmax 2 1, 2, 3, 4

6. Quick Switches for automatic switches of AVA TMAX 2 1, 2, 3, 4

7. Wireless data transmission (Bluetooth) protection devices 1 1, 2, 3, 4

8. Selectivity protection devices 2 1, 2, 3, 4

Didactic unit:  Measuring equipment 

9. Electric energy meters. general information 1 1, 2, 3, 4

10. Modular electricity meters avway 2 1, 2, 3, 4

Didactic unit:  Equipment management and automation equipment 

11. Automatic activation of the reserve. ATS ATS unit 1 1, 2, 3, 4

Table 3.2

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 1

Didactic unit:  Protective-switching equipment 



1. Calculation and analysis of the

characteristics of electrical

equipment and modes of power

supply systems 

4 8 1, 5

Simulation of electrical

apparatus and calculations in the

software complex on the

example of ABB DOC2 

Didactic unit:  Measuring equipment 

2. Electric Energy Quality

Analyzers 
2 4 2, 3, 4

Studying the parameters and

principle of operation of

three-phase analyzers of

electrical energy for the example

of Fluke and Chavin Arnoux 

3. Realmanding pliers 2 2 2, 3, 4

Studying the parameters and

principle of the current ticks on

the example of Fluke devices 

4. Modular Electric Energy

Counters 
2 4 2, 3, 4

Studying the parameters and

principle of operation of a

modular electrical energy meter

on the example of ABV devices 

Table 3.3

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 1

Didactic unit:  Protective-switching equipment 

1. Modular circuit breakers 2 6 2, 3, 4

Studying the parameters and

principle of operation of modular

circuit breakers on the example

of ABV devices 

2. Modular oversight protection

devices 
2 4 2, 3, 4

Study of the parameters and

principle of operation of the

Uzip on the example of ABV

devices 

3. Modular Differential Current

Devices 
2 4 2, 3, 4

Study of the parameters and

principle of the action of

differential current devices on

the example of ABV devices 

Didactic unit:  Equipment management and automation equipment 

4. Modular control and automation

devices 
2 4 2, 3, 4

Studying the parameters and

principle of operation of control

and automation devices on the

example of ABV devices 

Literary sources

Main literature

Аdditional literature



Internet resources

Methodical support and software

Methodological support

Specialized software



Course: 2, semester  : 3 

Semester

3

1 Total credits

2 Total hours

3
Total classes in the contact form,

hours

4 Lectures, hours

5 Practical lessons, hours

6   Laboratory studies, hours

7
   of them in an active and

interactive form, hours

8 Consultations, hours

9 Independent work, hours

№ Kind of activity

4

144

65

18

18

18

18

9

79

External requirements

           analyzes the problem situation and makes it decomposition for individual tasks .

           analyzes serial objects of professional activity

           Formulates the objectives and objectives of the study

           demonstrates knowledge of objects of professional activity

           uses automation tools when designing

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

 analyzes the problem situation and makes it decomposition for individual tasks . 

Lections; Seminars; Laboratory

works; Independent work

 demonstrates knowledge of objects of professional activity 

Lections; Seminars; Laboratory

works; Independent work

 uses automation tools when designing 



Seminars; Laboratory works;

Independent work

 analyzes serial objects of professional activity 

Lections; Seminars; Laboratory

works; Independent work

 Formulates the objectives and objectives of the study 

Lections; Seminars; Laboratory

works; Independent work

 uses automation tools when designing 

Lections; Laboratory works;

Independent work

 Formulates the objectives and objectives of the study 

Lections; Laboratory works;

Independent work

 analyzes the problem situation and makes it decomposition for individual tasks . 

Lections; Laboratory works;

Independent work

 demonstrates knowledge of objects of professional activity 

Lections; Laboratory works;

Independent work

Content and structure of the discipline

Table 3.1

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 3

Didactic unit:  Accounting for electrical energy 

1.  Electricity metering rules 2 2 2, 7, 8

 General provisions and basic

definitions. Objectives and

objectives of accounting and

control of electrical energy in

power supply systems.

Organization of accounting and

control of electrical energy at

electric stations, in electrical

networks and consumers.

. 

2. Basic coverage of electricity in

its production, transmission and

distribution. Structure of wholesale

and retail electricity markets 

2 2 2, 7, 9

 Accounting for active electricity

at power plants, substations of

power system and consumer

substations.

Organization of commercial

accounting on the wholesale

market of electrical energy.

Organization of commercial

accounting on the retail market

of electrical energy.



3.  Organization of commercial

accounting on Orhem. 
2 2 1, 2, 4, 7, 9

 Types of automated electricity

metering systems. Functions of

AIIS KUE. Determination of

accounting indicators in cases of

incompatibility of delivery

points and accounting. 

4. Accuracy of electrical and power

measurement. 
2 2 1, 2, 6, 7

 Error of electrical energy

measurements. Maximum

permissible measurement errors.

Methods of performing

measurements of the amounts of

electrical energy. 

Didactic unit:  Quality control Electric energy 

5.  The main indicators of the

quality of electrical energy.

Requirements for electrical energy

quality indicators. 

4 4 2, 4, 8

 Study of the possibilities of

obtaining and processing images

when using the OpenCV library. 

6. Control and monitoring of

electrical energy in power supply

systems of general purpose 

2 2 1, 2, 4

Scope GOST 33073-2014. Select

control points. Requirements for

the duration of measurements

during CE control. Registration

of test results.

7.  A brief analysis of the main

provisions of GOST

30804.4.30-2013 and GOST

30804.4.7-2013 

2 2 1, 2, 4

 the scope of standards. Classes

of characteristics of the

measurement process.

Organization of measurements.

Combining time measurement

results. Measuring electricity

quality indicators.

 

8.  Information and its properties 2 2 1, 2, 4, 5

 The main reasons for the

appearance of voltage distortion.

Types of distortion and

protection against them. The

influence of nonsense modes.

The effect of asymmetric modes.

Table 3.2

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 3

Didactic unit:  Accounting for electrical energy 

1.  Electrical measurements 2 5, 6, 7, 9

 Ways to connect measuring

instruments into an electrical

network. Measuring and

calculated parameters of the

electrical network. 

2.  Accounting of electricity by a

modular ABB DeltaPlus meter 
4 1, 2, 4, 5, 6, 7, 9

 studies methods for analyzing

nonlinear SAU 2nd order 



3.  Automated electricity

accounting 
4 1, 3, 5, 6, 7

 The design elements of the

meter are studied. 

Didactic unit:  Quality control Electric energy 

4.  Measurement of the quality

indicators of the electricity registrar

LPW-305

4 1, 2, 5, 6, 7, 8, 9

 are studied norms and

requirements for the quality of

electrical energy in accordance

with the GOST 32144-2013. The

characteristics, features and

capabilities of electrical energy

analyzers are studied. The

quality indicators of electrical

energy from the LPW-305

instrument are measured. 

5.  Measurement of quality

indicators of electric power

registrar Parma RK3.01 

4 1, 2, 5, 7, 8, 9

 The characteristics, features and

capabilities of electrical energy

quality analyzers are studied.

The performance indicators are

measured using the Parma

RK3.01 recorder. 

Table 3.3

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 3

Didactic unit:  Accounting for electrical energy 

1.  Electric power structure. The

main terms and concepts for the

accounting of electrical energy.

Electrical Accounting Rules 

2 1, 2, 4, 5

 Studying material Methodical

instructions, search for answers

to the questions set. 

2.  Electrical energy balance at the

substation 
4 1, 2, 3

 Work is performed at two

substations - with two-winding

and three-dimensional

transformers in two practical

classes. 

Didactic unit:  Quality control Electric energy 

3. Checking the compliance of

quality indicators of electrical

energy requirements set by GOST

32144 

4 1, 2, 4, 5

 Determination of the frequency

deviation, positive and negative

deviations of the voltage, the

total coefficient of harmonic

components, the non-psychia

coefficients over the return and

zero sequence according to the

expressions presented in GOST

32144;

- Proceed to the test results of

electrical energy tests according

to annex in GOST 33073 



4.  Calculate the parameters of the

filter-com-pensing device in the

power supply system of the

industrial enterprise 

4 3, 4, 5

 It is estimated to apply the

capacitors battery to compensate

for reactive power. The

parameters of the FCE based on

a power resonance filter

configured to the frequency of

the greatest harmonic in the

transducer current spectrum;

5.  Calculation of positive and

negative voltage deviations in

Electrical network of power supply

system 

4 3, 4, 5

 1. Calculate voltage loss in

maximum load mode to the

remote electrical receipt.

2. Calculate the loss of voltage

in the mode of minimum loads to

the nearest electrical receiving.

3. Build the stress aid in the

electrical network of the power

supply system.

4. Enter the voltage mode to the

permissible area by using the

transformer PBV device.

5. Reply to test questions.

Literary sources

Аdditional literature

Internet resources

Methodical support and software

Methodological support



Specialized software



Course: 2, semester  : 3 

Semester

3

1 Total credits

2 Total hours

3
Total classes in the contact form,

hours

4 Lectures, hours

5 Practical lessons, hours

6   Laboratory studies, hours

7
   of them in an active and

interactive form, hours

8 Consultations, hours

9 Independent work, hours

№ Kind of activity

4

144

65

18

18

18

18

9

79

External requirements

           analyzes the problem situation and makes it decomposition for individual tasks .

           analyzes serial objects of professional activity

           Formulates the objectives and objectives of the study

           demonstrates knowledge of objects of professional activity

           uses automation tools when designing

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

 analyzes the problem situation and makes it decomposition for individual tasks . 

Lections; Independent work

 demonstrates knowledge of objects of professional activity 

Lections; Independent work

 uses automation tools when designing 



Seminars; Laboratory works;

Independent work

 analyzes serial objects of professional activity 

Lections; Independent work

 Formulates the objectives and objectives of the study 

Seminars; Laboratory works;

Independent work

Content and structure of the discipline

Table 3.1

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 3

Didactic unit:  Types of failures 

1.  Thermodynamic properties of

water on tables and deframs 
2 2 1, 2, 4  Introduction of basic concepts. 

2.  Checking the health,

performance and correctness of

operation. The effectiveness of

diagnostics, the accuracy of the

results, the degree of automation,

completeness and depth of

diagnostation. 

2 2 1, 2, 4

 Entering basic concepts,

consideration of the main

opposites of equipment

diagnostics. 

Didactic unit:  Electrical equipment SES as an object of diagnostics 

3.  Study of electrical equipment

with a system approach 
4 4 1, 2, 4

 work as an expert using the

principles of a systematic

approach and regulatory and

technical documentation for

electrical network equipment. 

4.  Measurement and control of the

quality of contact connections of

current-host electrical installations.

Measurement and control of

moisture content MBI of power

transformers 

4 4 1, 2, 4

 Using diagnostic information

processing techniques,

Developing a diagnostic

conclusion about the status of

equipment. 

5.  Analysis and construction of

diagnostic models and diagnostic

algorithms 

4 4 1, 2, 4  Building diagnostic models. 

Didactic unit:  Methods for finding damage VL 

6.  Methods and means of finding

places of damage to electric

transmission air lines. The concept

of remote and topographical

methods for finding locations of

damage. Fixting FIP Series, Lifts,

FPT, FNP 

2 2 1, 2, 4
 Studying literature. Solving

tasks 



Table 3.2

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 3

Didactic unit:  Methods for finding damage VL 

3.  Determination of the place of

damage to the airline for the

measured FPT device of the reverse

sequence 

4 3, 5

 - is calculated by the parameters

of the network substitution

scheme containing the air lines

of the transmission;

- the current sequence currents

are calculated at two-phase KZ

on VL at different points of the

line;

- the dependence of the current

reverse sequence of the distance

on which the two-phase KZ

occurred;

- According to the well-known

currents of the reverse sequence,

a frozen FIP, the distance from

the substation to the place of KZ

is determined. 

4.  Determination of the place of

damage to the airline on the

measured device of the FPT and

FPN current and the inverse

sequence voltage 

4 3, 5

 on the well-known current and

the voltage of the reverse

sequence measured by FPT and

FPN devices, the distance is

determined.

From the substation to the place

of the KZ and the search area for

two cases:

- the working voltage on the

sub-station tires before the KZ

was not measured;

- The working voltage before the

KZ was measured. 

5.  Definition Bilateral Power

Damage Places for Bilateral Power

Measured Instrument Lifts-A and

FPT currents of zero and reverse

sequence 

4 3, 5

 - the calculation of the currents

of zero and reverse sequence

with single-phase KZ on VL at

different points;

- the dependence of the

relationships of these currents

from the distance of the KZ

point is constructed;

- according to the specified ratio

of the current sequence currents

to the current sequence currents,

the distance to the place of

damage is determined;

- The error of measurement of

the distance to the place of

damage is determined due to the

inaccuracy of measuring

currents. 



6.  Diagnostics of insulation of high

voltage equipment 
6 3, 5

 Methods for the diagnosis and

detection of defects of isolation.

Measurement of the tangent

angle of dielectric losses and

containers of isolation.

The non-equilibrium

compensation method of

diagnostics. Measurement of

insulation resistance. 

Table 3.3

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 3

Didactic unit:  Electrical equipment SES as an object of diagnostics 

1.  Determination of reliability

indicators 
4 3, 5  

2. Calculate the reliability

indicators of the RU scheme for the

most severe types of accidents 

4 3, 5

 Make a table of settlement links

of events, modes and accidents

for a given RU schema without

taking into account the failures

of the RZA devices; Calculate

the reliability indicators of the

RU scheme for the most severe

types of accidents. 

3.  Definition of mathematical

expectation of electricity failure in

the system 

4 3, 5

 Calculate the mathematical

expectation of electricity failure

in the system by the method of

"reducing coefficients". 

4.  to determine the optimal amount

of the power reserve. 
6 3, 5

 The emergency power reserve

of the power system 

Literary sources

Main literature

Аdditional literature

Internet resources



Methodical support and software

Methodological support

Specialized software



Course: 2, semester  : 3 

Semester

3

1 Total credits

2 Total hours

3
Total classes in the contact form,

hours

4 Lectures, hours

5 Practical lessons, hours

6   Laboratory studies, hours

7
   of them in an active and

interactive form, hours

8 Consultations, hours

9 Independent work, hours

№ Kind of activity

4

144

44

18

18

0

36

6

100

External requirements

           analyzes the problem situation and makes it decomposition for individual tasks .

           Applies methods for analyzing options, develop and search for compromise decisions with assessment Project

Implementation Efficiency

           Develop research plan

           Interprets and presents results in the form of articles or patents

           performs physical and mathematical research.

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

 analyzes the problem situation and makes it decomposition for individual tasks . 

Lections; Seminars; Independent

work

 Applies methods for analyzing options, develop and search for compromise decisions with

assessment Project Implementation Efficiency 

Lections; Seminars; Independent

work



 Develop research plan 

Lections; Seminars; Independent

work

 performs physical and mathematical research. 

Seminars; Independent work

 Interprets and presents results in the form of articles or patents 

Lections; Seminars; Independent

work

Content and structure of the discipline

Table 3.1

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 3

Didactic unit:  Reliability of elements and groups of elements 

1.  Indicators of reliability of

elements of the electric power

system 

4 4 1 lecture 

Didactic unit:  Evaluation of the reliability of power supply schemes 

1.  Calculation of the reliability of

the network scheme 
2 2 1, 3, 5 lecture 

Didactic unit:  Reliability of distribution device circuit breakers 

9.  Power supplies. Linear

stabilizers. Specifications. Pulse

power sources. Sources of

reference voltage. Varieties.

Parameters. 

2 2 1 lecture 

Didactic unit:  Sustainability 

8.  Types of power reserves in the

power system and the criteria for

choosing their optimal value 

4 4 1, 2, 3 lecture 

Didactic unit:  Consequences of the failures of electric power plants 

9.  Damage to the power system 2 2 1 lecture 

11.  Evaluation of damage from

power supply 
4 4 1, 3, 5 lecture 

Table 3.2

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 3

Didactic unit:  Reliability of elements and groups of elements 

2.  2 2 2, 4 practical lesson 

3.  Features of the reliability

indicators of protection and

automation devices 

2 2 1, 2, 5 practical lesson 

Didactic unit:  Evaluation of the reliability of power supply schemes 



11.  Calculation and analysis of

power supply 
2 2 1, 2, 4 practical lesson 

Didactic unit:  Reliability of distribution device circuit breakers 

10.  Determining the reliability

indicators of distribution devices 
2 2 3, 4, 5 practical lesson 

Didactic unit:  Sustainability 

10.  Calculation and assessment of

the mathematical expectation of

electricity failure in power system 

8 8 2, 4, 5 practical lesson 

Didactic unit:  Consequences of the failures of electric power plants 

12.  Calculation of mathematical

expectation of consumer damage by

the method of statistical tests 

2 2 2, 4, 5 practical lesson 

Literary sources

Main literature

Аdditional literature

Internet resources



Methodical support and software

Methodological support

Specialized software



Course: 2, semester  : 3 

Semester

3

1 Total credits

2 Total hours

3
Total classes in the contact form,

hours

4 Lectures, hours

5 Practical lessons, hours

6   Laboratory studies, hours

7
   of them in an active and

interactive form, hours

8 Consultations, hours

9 Independent work, hours

№ Kind of activity

4

144

44

18

18

0

36

6

100

External requirements

           analyzes the problem situation and makes it decomposition for individual tasks .

           Applies methods for analyzing options, develop and search for compromise decisions with assessment Project

Implementation Efficiency

           Develop research plan

           Interprets and presents results in the form of articles or patents

           performs physical and mathematical research.

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

 analyzes the problem situation and makes it decomposition for individual tasks . 

Lections; Seminars; Laboratory

works

 Applies methods for analyzing options, develop and search for compromise decisions with

assessment Project Implementation Efficiency 

Lections; Independent work



 performs physical and mathematical research. 

Lections; Seminars; Independent

work

 Interprets and presents results in the form of articles or patents 

Lections; Seminars; Laboratory

works; Independent work

 Develop research plan 

Lections; Independent work

 Applies methods for analyzing options, develop and search for compromise decisions with

assessment Project Implementation Efficiency 

Lections; Independent work

Content and structure of the discipline

Table 3.1

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 3

Didactic unit:  Design of electrical networks, including selection of circuit solutions, parameters of the

main electrical equipment. 

1. General principles for designing

power supply systems 
2 4 1

The main terms, design stages,

definition of equipment

parameters in the design process.

2. The overall characteristics of the

transmission and distribution

systems of electrical energy.

Simulation of electrical elements. 

1 2 4

Basic concepts, terms,

definitions; characteristics of the

electrical energy transmission

system; rated voltages of feeding

networks; characteristics of the

distribution systems of electrical

energy; System of transmission

and distribution of electrical

energy. 

Didactic unit:  Constructive performance of power supply systems 

3. Principles of structural

performance of the power line. 
1 1 2

Features Building feed networks,

structural elements VL, selection

of wire sections. 

4. Cable power lines. Toppers 6-35

square meters. 
1 1 2

Constructive features and

methods of laying CL 6-35 kV,

features of CL 110-220 kV,

selection of cable sections.

Tackings 6-35 sq.: Design,

scope, selection of cross-section

of tires and conductive wires. 

Didactic unit:  Schemes of transmission systems and distribution of electrical energy. Schemes of

distribution devices. 

5. Basics of constructing

transmission and distribution of

electrical energy systems. Methods

for connecting substations to the

electrical network. 

1 1 3, 6

Requirements for electrical

networking schemes; network

designs; Methods for connecting

substations to the electrical

network. 



6. Typical schemes of distribution

devices (RU). 
1 1 3, 6

High and medium voltage

switchgear (RU VN and RU

CH); Low voltage switchgear

(RU NN). 

Didactic unit:  Structures, Schemes GPP and CHP, main electrical equipment, operation modes and

constructive execution. 

7. Heat electric centers (CHP).

Power supply according to the

diagrams of deep inputs. 

2 3 6

Structural schemes of CHP;

power supply circuit with CHP.

Schemes of deep inputs: goals,

features, power sources,

execution schemes. 

Didactic unit:  Calculations of the main modes and regulation of voltage 

8. Tasks for calculating and

analyzing the established electrical

network modes. The overall

formulation and characteristics of

the task of technical and economic

calculations. 

3 3 1, 5

Determining the parameters of

the working steady mode. The

task of choice in technical and

economic calculations; Main

economic indicators, choosing

the optimal power option. 

Didactic unit:  frequency control. 

9. Indicators and quality rates of

electricity.  Frequency control;

Automatic frequency unloading. 

2 2 4

The level of frequency and

voltage in the electric power

system (EES): indicators and

quality rates of electricity; Basic

formulas.  Frequency rationing,

influence of the frequency of

ED, static characteristics in

terms of frequency, primary and

secondary regulation. Principle

of operation and category ACR,

Chapes. 

Table 3.2

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities

Semester: 3

Didactic unit:  Design of electrical networks, including selection of circuit solutions, parameters of the

main electrical equipment. 

1. Analysis of power consumption

power consumption systems. 
0 0 1, 4

Construction of the power

supply scheme, the calculation of

the original mode, the

construction of graphs of the

Near and the calculation of their

parameters, the calculation of the

mode for the maximum load

time. 

2. Compensation of reactive power. 0 0 4

In the circuits of the electrical

network, select the power of the

capacitor battery and select the

locations of their installation to

reduce the reactive power over

the lines and transformers. 

Table 3.3

Themes
Active

forms, hours
Hours

Links to learning

results
Learning activities



Semester: 3

Didactic unit:  Constructive performance of power supply systems 

1. Determining the parameters of

the schemes for replacement of

electrical network elements (VL). 

3 3 3

Calculation of the specific

parameters of air lines with

different location of wires. 

Constructing the dependences of

the specific parameters of the

VL for various sections of the

wires. 
Didactic unit:  Schemes of transmission systems and distribution of electrical energy. Schemes of

distribution devices. 

2. Determining the parameters of

the schemes for replacing electrical

network elements (transformers). 

3 2,5 3

Determination of parameters of

substitution schemes for power

transformers and

autotransformers of single-phase

and three-phase versions. 

Didactic unit:  Calculations of the main modes and regulation of voltage 

3. Calculation of the steady

transmission line mode with a

different method of setting the

source data. 

3 2 4

It is required to perform

electrical calculation of the

power line and determine the

structural parameters of the VL:

the cross-section of the wires,

the number of chains and the

length of the power supply lines. 

4. Calculation of the steady

network mode containing several

intermediate loads. 

4 3 4

Perform the calculation of the

installed network mode in which

the load power is specified in

nodes and the voltage of the

balancing station (base voltage).

The network mode calculation is

performed in relation to its

equivalent substitution scheme,

the parameters of which are

defined earlier. 

5. Calculation of the steady regime

of a closed electrical network. 
4 3 4

It is required to determine the

parameters of the installed

electrical network mode with

double-sided power. 

6. Calculation of the electrical

network mode containing various

nominal voltages. 

2 2 1, 4

Calculate the operating modes of

a network of two nominal

stresses, the sections of which

are related to the

TDN-16000/110 transformer. 

Didactic unit:  frequency control. 

7. Calculation of voltage deviations

on consumer tires in maximum and

minimum load modes. Building

deviation chart. 

3 2,5 4

It is necessary to characterize the

difference between the actual

voltage in the steady mode of

operation of the power supply

system from its nominal value. 

Literary sources

Main literature



Аdditional literature

Internet resources

Methodical support and software

Methodological support



Specialized software



Course: 1, semester  : 2 

Semester

2

1 Total credits

2 Total hours

3
Total classes in the contact form,

hours

4 Lectures, hours

5 Practical lessons, hours

6   Laboratory studies, hours

7
   of them in an active and

interactive form, hours

8 Consultations, hours

9 Independent work, hours

№ Kind of activity

4

144

29

18

0

0

0

9

115

External requirements

           analyzes the problem situation and makes it decomposition for individual tasks .

           performs academic and professional Interaction, including in a foreign language

           translates academic texts (abstracts, annotations, reviews, articles, etc.) from a foreign language or a foreign

language

           analyzes serial objects of professional activity

           demonstrates knowledge of objects of professional activity

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

 analyzes the problem situation and makes it decomposition for individual tasks . 

Lections; Independent work

 performs academic and professional Interaction, including in a foreign language 

Lections; Independent work



 translates academic texts (abstracts, annotations, reviews, articles, etc.) from a foreign

language or a foreign language 

Lections; Independent work

 demonstrates knowledge of objects of professional activity 

Lections; Independent work

 analyzes serial objects of professional activity 

Lections

Content and structure of the discipline

Table 3.1

Themes
Active

forms, hours
Hours

Links to learning

results

Semester: 2

Didactic unit:  General presentation and basic concepts of electromagomy compatibility 

1.  Digitalization and electromagnetic compatibility 2 1, 5

Didactic unit:  An idea of ??GOSTs 

2.  Comparative assessment of the reliability of two different

connection schemes 
3 3

Didactic unit:  Conductive electromagnetic interference 

3. What is conductive electromagnetic interference 3 5

Didactic unit:  Modern means of reducing noise immunity 

4.  Automation of technological processes and analysis of the

quality analysis tool 
3 4

Didactic unit:  External and internal sources of interference 

5. External and internal interference sources and ranges of their

parameters 
3 2, 5

Didactic unit:  Mechanisms of electromagnetic phenomena 

6.  Mechanisms of electromagnetic phenomena and measures

to reduce them 
2 1, 2, 3

Didactic unit:  The concept of noise immunity 

7.  Noise immunity of various automation devices 2 2, 3, 4, 5

Literary sources

Main literature

Аdditional literature



Internet resources

Methodical support and software

Methodological support

Specialized software

Использование специализированного программного обеспечения для изучения дисциплины
не требуется


