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1. List of disciplines of the entrance exam 

according to the educational program 8D07103"Electric power industry" 

Item 

no. 

Name of disciplines 

within the framework of the Curriculum Programs  

7M07107 “Power engineering”. 7M07101 “Automation 

and control” 

Number of 

loans in 

Curriculum

Program 

7M07107 

Number of 

questions 

Recom-

mended 

reading 

1 

Module 1 "Modern problems of electric power 

industry» 

Disciplines: 

1. “Energy-saving technologies in electric power and 

automation”; 

2. “Non-traditional and renewable energy sources.” 

5/5/5 

38 

Questions 

1-11: 

[1,…4]; 

Questions 

12-30: 

5,…,8]; 

Questions 

31-40: 

[9,…,22]; 

2 

Module 2 “Scientific and technical 

problems of energy”. 
Disciplines: 

1. “Theory of experiment”; 

2. “Electric drive control systems”; 

3. “Modeling of electric drives.” 

5/5/5 

43 

Questions 

1-50: 

[23,…,31] 

 

3 

Module 3 “Programming industrial 

controllers”. 
Disciplines: 

1. “Programming industrial controllers.” 

"Design of electric drive systems." 
Disciplines: 

1. “Modern theories, methods and means of creating 

automation and control systems”; 

2. “Automation of electrical complexes of mining and 

metallurgical production”; 

 

5/5/5 

48 

Questions 

1-30: 

[32, 33, 

34] 

Questions 

31-42: 

[1,35,,39] 

Questions 

43-50: 

[1,6, 27, 

32,36,39, 

42] 

 
1. Module 1 "Modern Problems of the Electric Power Industry". 

 

###1. 

Classification of electrical complexes and electrical systems. 

###2. 

The concept of "Electric power engineering". Objects of analysis and research in the specialty 

"Electric power engineering". Electrical engineering complexes. Electrical engineering systems.  

###3. 

Ways and technologies of utilizing electrical energy. 

###4. 

Methods and technologies of power transmission. 

 



###5. 

Theoretical foundations of electrical engineering. Methods of calculation of alternating current 

circuits. 

###6. 

Theoretical foundations of electrical engineering. Calculation methods for DC circuits. 

###7. 

Theoretical foundations of electrical engineering. Transients in electric circuits. 

###8. 

Theoretical foundations of electrical engineering. Principles of operation and regularities of 

conversion of electrical energy into mechanical energy. Electric motors. 

###9. 

Theoretical fundamentals of electrical engineering. Three-phase circuits and systems. Principle 

of operation of asynchronous electric motors. 

###10. 

Theoretical foundations of electrical engineering. Electromagnetic induction. Principles of action 

and regularities of conversion of mechanical energy into electrical energy. Electric generators. 

###11. 

Conventional electric power generation technologies. 

###12. 

Automation of technological processes on the basis of frequency-controlled electric drive as a 

means of resource and energy saving. The main ways to increase the energy efficiency of electric 

drives. 

###13. 

Active and reactive power balance in an electrical system. 

###14. 

Effect of power quality on the performance of electrical receptors. 

###15. 

Classification of renewable sources of electrical energy.  

###16. 

Electricity quality control. Automated systems of metering and parameters of electricity 

consumption. 

###17. 

Features of solid-state frequency converters. 

###18. 

Principles of utilizing solar energy for electrical power generation. 

###19. 

Ways to reduce power consumption when using electric drives. 

###20. 

Ways and technical means of ensuring power quality. 

###21. 

Means of measurement of power quality indicators. 

###22. 

Types of adjustable asynchronous electric drives and their energy performance. 

###23. 

Characterization of power quality. The influence of the network on the propagation of 

conductive interference. 



###24. 

Energy efficiency of asynchronous electric drives of fans and turbochargers. 

###25. 

Energy efficiency of asynchronous electric drives of kinematically coupled electric drives. 

###26. 

Energy efficiency of asynchronous electric drives of conveyors and conveyors. 

###27. 

Energy efficiency of asynchronous electric drives of reciprocating machines. 

###28. 

Energy efficiency of asynchronous electric drives of centrifugal pumps. 

###29. 

Energy efficiency of arc steelmaking furnace control. 

###30. 

Efficiency of conversion systems in housing and communal facilities. 

###31. 

Principles of electric power generation based on hydrogen energy. 

###32. 

Principles of utilization of biological waste for electricity generation. 

###33. 

Principles of utilizing geothermal energy for electrical power generation. 

###34. 

Principles of utilizing marine tides for electrical power generation. 

###35. 

Principles of using fusion to generate electrical energy. 

###36. 

Principles of utilizing wind energy for electrical power generation. 

###37. 

Principles of using nuclear fission energy to generate electrical energy. 

###38. 

Principles of construction of energy storage devices when using non-conventional sources of 

electric energy. 
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2. Module 2"Scientific and technical problems of energy". 

###1. 

Mathematical modeling as a means of cognition and analysis of technical systems. Purpose, 

types and functions of models. 

###2. 

Mathematical models, mathematical modeling, basic concepts and definitions. 

###3. 

Problems of studying electrical systems using mathematical and simulation modeling methods. 

###4. 

Identification. Basic concepts and definitions. Mathematical foundations for modeling dynamic 

systems. 

###5. 

Features of technological processes as objects of modeling and identification. 

###6. 

Concepts about methods for identifying technical systems in static modes. 

###7. 

Concepts about methods for identifying technical systems in dynamic modes. 

###8. 

 



Methods for obtaining and forms of presentation of mathematical models of dynamic systems 

(using examples of a DC motor with an independent field winding. 

###9. 

Algorithms and software for solving problems of modeling dynamic systems on a PC. 

###10. 

Mathematical modeling of dynamic systems in the WINDOWS environment in the 

algorithmic language TURBO-BASIC. 

###11. 

Modeling of dynamic systems by the method of reducing the order of the derivative in the 

environment of problem-oriented application software packages. 

###12. 

MATLAB-SIMULINK software system. MATLAB PPP extensions for identifying dynamic 

objects and systems. 

###13. 

MATLAB PPP extensions for the study of electrical objects and systems. Simulink library - 

prototypes of electrical blocks. 

###14. 

Features of modeling power electronics circuits. Circuit modeling software systems Proteus and 

Multisim. 

###15. 

Symbolic modeling software system MathCAD. 

###16. 

Adaptive systems for automatic control of technical objects with modeling and identification 

contours. 

###17. 

Adaptive automatic control systems with model identification based on monitoring results using 

SCADA systems. 

###18. 

Design diagrams of an automated electric drive. Basic equation of motion of an electric drive. 

###19. 

Design diagrams of the mechanical part of the electric drive. Typical static loads of an electric 

drive. 

###20. 

Dynamic processes in the mechanical part of the electric drive. 

###21. 

Classification of automatic control system of electric drive and automated control system of 

electric drive. 

###22. 

Relay control systems for electric drives. 

###23. 

Principles of constructing automatic control systems for adjustable electric drives. 

###24. 

Basic design parameters of DC motors in automated electric drive systems. 

###25. 

Mathematical models of DC motors. 

###26. 

Typical circuits of an automated DC electric drive. 

###27. 

Irreversible electric drive TPD. 

###28. 

Mathematical modeling of elements and systems of automated AC electric drive. 

###29. 



Principles of construction of automated AC electric drive systems. 

###30. 

Parametric optimization of dynamic systems. 

###31. 

Methodology for planning full factorial experiments and steep ascent in the direction of the 

antigradient of the goal function. 

###32. 

Stages of design and composition of projects of electric drives and automation systems. 

###33. 

Technical means of automated electric drive systems. 

###34. 

Calculation of operating modes and selection of automated electric drives. 

###35. 

Software for automated electric drives. 

###36. 

Technical means of automation systems. 

###37. 

Automation systems software. 

###38. 

Technologies for increasing the reliability of automated electric drive and automation systems. 

###39. 

Technologies for designing automated electric drives and automation systems. 

###40 

Technologies for carrying out installation, commissioning, and operational work with automated 

electric drives and process automation systems. 

###41. 

Concept of integrated technologies for creating electric power systems. Complete DC electric 

drives. 

###42. 

Concept of integrated technologies for creating electric power systems. Complete AC electric 

drives. 

###43. 

Electromechanical and electrical complexes as components of integrated automation systems. 
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Module 3 “Programming of industrial controllers”, “Design of electric drive systems”. 

###1. 

Operation of industrial logic controllers with analog input signals, standard input signal ranges. 

###2. 

 ESC 61131-3 standard, general information about programming languages for industrial 

controllers. 

###3.  

Language FBD (functional block diagrams), LAD (relay automatics). 

###4.  

Structure of a modern industrial controller. 

###5.  

Interfaces of industrial controllers. 

###6.  

Types of inputs and outputs of industrial controllers. 

###7.  

Performance of industrial logic controllers. 

###8.  

Physical interfaces of industrial networks. 
###9.  

Standardization of signals. Operating conditions for industrial logic controllers. 

###10.  

The main differences between an industrial computer and industrial controllers. 



###11.  

Basic requirements for industrial logic controllers. 

###12.  

Distributed control systems with industrial logic controllers. 

###13.  

Structural design of industrial logic controllers. 

###14.  

Programmable controller SIEMENS Simatic S7-300. Nomenclature, composition of modules. 
###15.  

Degrees of protection of industrial logic controller housings. 

###16.  

IBM-compatible logic controllers. 

###17.  

Standard interfaces RS-232, RS-422, RS-485. 

###18.  

Real-time modes and restrictions on the use of industrial logic controllers. 

###19.  

Industrial networks. 

###20.  

The main disadvantages of control systems based on PC (personal computers). 

###21.  

Features of unified current signals. 

###22. 

LD programming language. 

###23.  

AC current measurement modules. 

###24.  

Standardization of input signals of industrial logic controllers. 

###25.  

Direct current measurement modules. 

###26.  

Industrial networks, their features and main differences from office networks. 

###27.  

The main advantages and disadvantages of serial data transmission. 

###28.  

Historical review, current state and prospects for the development of equipment for electrical 

complexes (EEC). 

###29.  

Purpose and classification of components of equipment of electrical complexes and requirements 

for them. 

###30.  

Power switching equipment. 

###31.  

Controlled power converters of electrical energy as elements of equipment of electrical 

complexes. 

###32.  

Electromechanical energy converters. 

###33.  

Classification and general characteristics of sensors in an electric drive. 

###34.  

Equipment for protection and signaling circuits. 

###35. 



Electrical, mechanical, thermal and structural calculations of insulating structures. 

###36. 

Technical characteristics of cables and wires. 

###37. 

Protective protection against electrical corrosion. 

###38. 

Power cables up to 1000 V, types, design, scope. 

###39. 

High-voltage cables (over 1000 V), types, design, scope of application 

###40.  

Digital communications in the management of electric power facilities. Information and 

communications. 

###41.  

Digital communications in the management of electric power facilities. Model of the 

communication process. 

###42.  

Digital communications in the management of electric power facilities. 

###43.  

Communications in technical process management. 

###44. 

Digital communications in the management of electric power facilities. Hierarchical structure of 

technical processes. 

###45. 

Digital communications in the management of electric power facilities. Protocols of automated 

electrical power facilities. 

###46.  

System integration in the electric power industry. Integration of electric power systems. 

###47.  

System integration in the electric power industry. Levels of integration. 

###48.  

System integration in the electric power industry. Selecting the level of integration. 
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