
 



2 

 

CONTENT 

 

1. Information about the review, approval and approval of the program, developers, experts 

and reviewers 
3 

2. Regulatory references 5 

3. Passport of the educational program 6 

4. The graduate's competence model 7 

5. Matrix of correlation of learning outcomes according to the educational program with 

academic disciplines/modules  
11 

6. Structure of the Bachelor's degree program 14 

7. Working curriculum for the entire duration of training 15 

8. Catalog of disciplines of the university component 18 

9. Catalog of disciplines of the component by choice 29 

10. Expert opinions 42 

11. Reviewer's conclusion 44 

12. Recommendation letters 45 

13. Protocols of review and approval 46 

14. Approval sheet 50 

15. Change Registration Sheet 51 

 

 



 

3 

 

  



 

4 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

5 

 

2. REGULATORY REFERENCES 

 

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

and professional standards: 

1. The Law of the Republic of Kazakhstan "On Education" dated July 27, 2007 No. 319-

III (with amendments and additions as of March 27, 2023). 

2. The National Qualifications Framework approved by the Protocol of March 16, 2016 

by the Republican Tripartite Commission on Social Partnership and Regulation of Social and 

Labor Relations. 

3. The sectoral qualifications framework of the field of "Education", approved by the 

Minutes of the meeting of the sectoral Commission of the Ministry of Education and Science of 

the Republic of Kazakhstan on social partnership and regulation of social and labor relations in 

the field of education and science dated November 27, 2019 No. 3. 

4. State compulsory standard of higher and postgraduate education (order of the Minister 

of Science and Higher Education of the Republic of Kazakhstan dated July 20, 2022 No. 2, with 

amendments and additions as of April 22, 2025). 

5. Qualification directory of positions of managers, specialists and other employees, 

approved by the Order of the Minister of Labor and Social Protection of the Population of the 

Republic of Kazakhstan dated August 12, 2022 No. 309. 

6. Rules for the organization of the educational process on credit technology of education 

in organizations of higher and (or) postgraduate education, approved by the Order of the Minister 

of MES RK No. 152 dated 20.04.2011. (with additions and amendments dated April 04, 2023 

No. 145). 

7. Classifier of training areas with higher and postgraduate education, approved by the 

Order of the Minister of Education and Science of the Republic of Kazakhstan dated October 13, 

2018 No. 569 (with amendments and additions as of June 05, 2020). 

8. The algorithm of inclusion and exclusion of educational programs in the Register of 

educational programs of higher and postgraduate education, approved by the Order of the 

Minister of Education and Science of the Republic of Kazakhstan dated December 4, 2018 No. 

665 (with additions and amendments as of December 23, 2020 No. 536). 

9. RI-ALT-33 "Regulations on the procedure for developing an educational program of 

higher and postgraduate education".  

10. Professional standard "Management and control of traffic safety in railway transport", 

NCE RK "Atameken", approved by Order No. 256 dated 20.12.2019.              

11. Professional standard Operation of locomotives and motor-car rolling stock", 

approved No. 256 dated 20.12.2019. 

12. Professional standard "Quality control of locomotives after repair", approved No. 256 

dated 20.12.2019. 
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3. PASSPORT OF THE EDUCATIONAL PROGRAM 

 

 

 

 

 

 

 

 

 

 

 

 

№ Field name Note 

1 Registration number 6В07100060 

2 Code and classification of the field 

of education 

6B07 Engineering, manufacturing and construction 

industries 

3 Code and classification of training 

areas 

6В071 Engineering and engineering trades  

4 Code and group of educational 

programs 

B 265 Rail transport and technology 

5 Name of the educational program /  6B07192 - Railway rolling stock 

6  EP type New EP  

7 EP purpose Training of engineering specialists capable of 

developing and implementing modern technical and 

organizational solutions in the field of operation, 

maintenance and repair of railway rolling stock 

using advanced technologies, including digital 

tools, artificial intelligence and principles of 

sustainable development, ensuring reliability, 

safety, energy efficiency and innovative 

development of the transport industry. 

8 ISCED level 6 

9 Level on NQF 6 

10 Level on SQF 6 

11 Distinctive features of the ЕP Double diploma EP 

Partner university (SУP) - 

Partner university (DDЕP) Omsk State Transport University 

12 Form of training Full - time 

13 Language of education Kazakh, Russian, English 

14 Volume of the credits 252 

15  

Degree to be conferred 

Bachelor of Engineering and Technology in the 

educational program "6B07192 - Railway rolling 

stock " / Bachelor 

16 Availability of an appendix to the 

license for the direction of training 

KZ12LAA00025205 (005) 

17 Availability of EP accreditation  

Name of the accreditation body  

Validity period of accreditation  
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4. THE GRADUATE'S COMPETENCE MODEL 

 

Educational program: 6B07192 - Railway rolling stock.  

EP purpose: Training of engineering specialists capable of developing and implementing 

modern technical and organizational solutions in the field of operation, maintenance and repair 

of railway rolling stock using advanced technologies, including digital tools, artificial 

intelligence and principles of sustainable development, ensuring reliability, safety, energy 

efficiency and innovative development of the transport industry. 

Program feature: This educational program is implemented in a dual degree format in 

partnership with a leading specialized university of the Russian Federation — the "Omsk State 

Transport University" (OSTU). This ensures the academic mobility of students, the integration of 

advanced scientific schools, and the international recognition of graduates' qualifications. 

Objectives of the educational program: 

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

diverse humanitarian and natural science knowledge and interests. 

2. Formation of the ability to critically rethink the accumulated experience, change, if 

necessary, the profile of their professional activities, awareness of the social significance of their 

future profession, having a high motivation to perform professional activities. 

3. Formation of the ability to find a compromise between various requirements (cost, 

quality, safety and deadlines) in long-term and short-term planning, to make optimal decisions in 

the field of operation, repair and maintenance of locomotives and wagons, their aggregates, 

systems and elements; to possess a culture of thinking. 

4. Formation of the ability to generalize, analyze, perceive information, set goals and 

choose ways to achieve it. 

5. Assistance in the formation of a graduate's readiness to: develop design documentation 

for the creation and modernization of locomotives and wagons; perform design work on the 

creation and modernization of rolling stock; develop technical documentation and 

methodological materials, proposals and measures for the creation and modernization of rolling 

stock. 

6. Formation of graduates' readiness to conduct technical and economic analysis, 

comprehensive justification of the decisions taken and implemented in the field of operation and 

repair of rolling stock, their aggregates, systems and elements; application of the results in 

practice, striving for self-development, improving their qualifications and skills.  

7. Assistance in the formation of graduates' readiness for the economical and safe use of 

natural resources, energy and materials during the operation, repair and maintenance of rolling 

stock (locomotives and wagons).  

 

Educational outcome: 

LR1. To argue personal, professional and civic positions, demonstrating knowledge in the 

field of socio-humanitarian sciences, law and ethics, as well as communicate effectively in the 

state, Russian and foreign languages. 

LR2. To develop algorithms and engineering solutions for problems related to railway 

rolling stock, based on knowledge in the field of physics, mathematics and technical. 

LR3. Integrate modern digital technologies, automation systems and artificial intelligence 

elements to improve the reliability and efficiency of rolling stock operation. 

LR4. Design measures to ensure occupational safety, industrial and environmental safety 

during the operation and maintenance of rolling stock, taking into account the requirements of 

sustainable development. 

LR5. To substantiate engineering and management decisions to optimize processes and 

reduce risks based on the analysis of production and economic performance of rolling stock. 

LR6. To evaluate the strength, reliability and dynamic characteristics of structural 

elements of rolling stock using modeling, calculation and technical analysis methods. 
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LR7. Design and adapt electrical, electronic and pneumatic systems of rolling stock using 

innovative, energy-saving and sustainable technologies. 

LR8. Develop systems for monitoring and diagnosing the technical condition of rolling 

stock using digital platforms, data analytics and scientifically based approaches. 

LR9. Design the processes of maintenance and repair of rolling stock, including the 

development of technical documentation and the integration of digital tools and methods of 

quality management. 

LR10. Develop strategies for the operation of rolling stock that ensure compliance with 

safety requirements, digital transformation and sustainable development of the industry. 

 

Field of professional activity: Railway transport, transport equipment and technologies. 

 

Objects of professional activity: 

Local executive authorities in the field of railway transport and their regional structures;  

Organizations and enterprises of the transport industry in the field of management, 

operation, maintenance, repair of rolling stock, urban rail transport and subways, as well as 

industrial transport;  

Organizations and enterprises of the transport industry in the field of technologies of 

material processing production during maintenance, repair of rolling stock, urban rail transport, 

subways and industrial transport. 

Types of professional activity: 

-production and technological; 

- organizational and managerial; 

- service and operational; 

- project. 

Functions of professional activity: 

1) Organization of operation, repair, diagnostics of railway rolling stock, control over 

safe operation;  

2) Development and implementation of technological processes of maintenance and 

repair, the use of standard methods for calculating the reliability of rolling stock elements. 

3) Management of production processes, analysis of the results of production activities;  

4) Management of works on inspection and repair of rolling stock;  

5) Quality control of all types of rolling stock repairs, control of the availability, 

condition and use of control and measuring instruments; 

6) Analysis and evaluation of production and non-production costs or resources for high-

quality maintenance and planned types of repairs. 

7) Development of new technologies, development of design and technological 

documentation using computer technologies;  

8) Calculation of strength and stability under various types of loading, development of 

machine designs using methods and fundamentals of design, selection of materials for the 

manufacture of machine parts, justification of technical solutions; 

9) Development of technical specifications and specifications for projects of railway 

diesel locomotives, electric locomotives and electric trains or their components, technological 

processes, automation tools using information technologies and computer programs;  

10) Design of new samples of railway rolling stock, their components, aggregates, 

equipment, technological processes corresponding to the latest achievements of science and 

technology, safety requirements. 

 

List of specialist positions: a master of a section (workshop) of a locomotive depot; an 

engineer, a repair engineer; a specialist in operational management of a column of locomotive 

crews of traction rolling stock, crews of special railway rolling stock; a specialist in non-
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destructive testing, a specialist in operational management of a repair and maintenance team 

traction rolling stock. 

And also according to the approved Professional Standards: 

− Head of the locomotive depot; 

− Engineer (for decoding speed-measuring tapes); 

− Senior duty officer of the locomotive depot; 

− Senior train driver-instructor of locomotive crews; 

− Head of Locomotive Repair Control; 

− Head of the locomotive depot stock base; 

− Leading engineer of locomotive repair control; 

− Heat engineer of locomotive crews; 

− Regional Traffic Safety Auditor; 

− Head of the Railway Traffic Safety Service; 

− Traffic Inspector (by levels); 

− Chief Traffic Safety Engineer (by levels). 

 

Professional certificates received at the end of training: Locksmith for locomotive 

repair, assistant locomotive driver. 
Requirements for the previous level of education: general secondary, technical and 

vocational, post-secondary, higher education (bachelor's degree). 
In the course of training, students undergo various types of professional practice: 
- educational;  
- production; 
- production (pre-graduate). 
Educational practice.  

During the internship, students should get an idea of the role of transport equipment in 
the country's economy, the variety of vehicles, the importance of mechanization and automation 
in increasing labor productivity, as well as an idea of the main technological processes of 
operation, maintenance and repair of transport equipment and technology of transport 
enterprises.  

Production practice. 
During the period of practical training, the student receives certain practical knowledge, 

skills and abilities according to the chosen Educational program.  
The objectives of the internship are: deepening and consolidation of theoretical 

knowledge gained in the course of training; obtaining skills for the practical use of professional 
knowledge gained during theoretical training; training in skills for solving practical and 
managerial tasks; familiarity with the specifics of the bachelor's professional activity in a 
particular production; formation of a professional position of a specialist, style of behavior, 
mastering professional ethics.   

The objectives of industrial practice are to consolidate, deepen and systematize the 
knowledge gained during the study of theoretical basic and profile disciplines at a particular 
enterprise or organization and to acquire initial practical experience. 

 

Pre-graduate/industrial practice. 

The content of the pre-graduate practice is determined by the topic of the thesis (project). 
During the pre-graduate practice, the student collects factual material about the production 
(professional) activities of the enterprise (organization) and uses it in the development of the 
graduation project (work). The practice involves working out a given problem (the topic of the 
thesis) on the materials of the activities of a particular enterprise (organization) with the student's 
independent formulation of conclusions, suggestions, recommendations, etc. In the course of 
practice, the student must demonstrate his knowledge and skills of a specialist, organizational 
skills, decision-making skills, performance discipline, responsibility, initiative.          
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The final certification is carried out in the form of writing and defending a thesis 
(project) or preparing and passing a comprehensive exam. The purpose of the final certification 
is to evaluate the learning outcomes and the acquired competencies achieved upon completion of 
the study of the educational program of higher education. 

The thesis (project) aims to identify and evaluate the analytical and research abilities of 
the graduate and is a generalization of the results of the student's independent study of an urgent 
problem in the field of his chosen specialty. The comprehensive exam program reflects 
integrated knowledge and key competencies that meet the requirements of the labor market in 
accordance with the educational program of higher education.  
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5. MATRIX OF CORRELATION OF LEARNING OUTCOMES ACCORDING 

TO THE EDUCATIONAL PROGRAM WITH ACADEMIC DISCIPLINES / MODULES 

 
№ Name of the discipline 
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cr
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s 

Matrix of correlation of learning outcomes according to the 
educational program with academic disciplines 

L
R

1
 

L
R

2
 

L
R

3
 

L
R

4
 

L
R

5
 

L
R

6
 

L
R

7
 

L
R

8
 

L
R

9
 

L
R

1
0

 

1 2 3 4 5 6 7 8 9 10 11 12 13 
1 History of Kazakhstan 5 LR1          
2 Philosophy 5 LR1          
3 Foreign language 10 LR1          
4 Kazakh (Russian) language  10 LR1          

5 
Information and 
communication 
technologies 

5   LR3        

Socio-political knowledge 
module 

8           

6 Sociology 2 LR1          
7 Cultural studies 2 LR1          
8 Political Science 2 LR1          
9 Psychology 2 LR1          

10 Physical Culture 8 LR1          
Module of the component of 
choice GED 

5 

 
         

11 
Environmentally 
sustainable technologies 

 
  LR4       

12 
Green economy and 
sustainable 
entrepreneurship 

 
  LR4 LR5      

13 
Fundamentals of financial 
literacy 

 
   LR5      

14 Digital inclusion LR1          

15 
Fundamentals of scientific 
research 

 
    LR6     

16 
Basics of law and anti-
corruption culture 

LR1 
         

17 History of Russia 5 LR1          

18 
Fundamentals of 
Russian Statehood 

2 LR1 
         

19 Transport history 2 LR1          
20 Engineering Mathematics 1 5  LR2         
21 Engineering Mathematics 2 5  LR2         
22 Applied Physics  5  LR2         
23 Theoretical mechanics 4  LR2    LR6     
24 Structural materials in 

transport engineering 
4  

LR2    LR6     

25 Electrical engineering and 
the basics of electronics 

6  LR2     LR7    

26 Labor protection 3    LR4       

27 Life safety 4    LR4       

28 Machine parts and design 
basics 

5  LR2    LR6     
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29 
Engineering graphics and 
computer modeling 

4   LR3        

30 
Python pogramming 
basics 

3  
 LR3        

31 
Professionally oriented 
foreign language 

3 LR1 
         

32 Educational Practice 2   LR3  LR5  LR7 LR8   

33 
The future of rail transport 
and its importance for 
sustainable development 

4 

 
   LR5      

34 
Engineering profession in 
the railway industry of the 
future 

 
   LR5      

35 Heat engineering 
4 

 LR2         
36 Fluid and gas mechanics, 

hydroand pneumatic drive 
 

LR2         

37 Fundamentals of 
calculating the strength of 
machines and mechanisms 

5 
 

    LR6     

38 Applied mechanics      LR6     
39 Rolling stock and railway 

infrastructure 
6 

 
   LR5     LR10 

40 Transport equipment and 
means of mechanization 

 
   LR5     LR10 

41 Technical diagnostics of 
wagons 

6 
 

 LR3     LR8   

42 Methods of nondestructive 
control of the rolling stock 

 
      LR8  LR10 

43 Electric machines and 
electric drive 

6  LR2     LR7    

44 Electromagnetic technical 
means 

 LR2     LR7    

45 Information Technologies 
in Locomotive 
Management 4 

  LR3     LR8   

46 Automation of 
technological processes 

  LR3        

47 Dynamics of locomotives 
4 

  LR3   LR6     

48 
IT technologies in 
transport 

  LR3        

49 Managerial Economics 
3 

    LR5      

50 Time -management     LR5      

51 
Organization and 
management of 
production 

4 

 
   LR5      

52 
Production organization 
and enterprise 
management 

 
   LR5      

53 
Locomotive Theory and 
Design 

7  
 LR3   LR6     

54 
Energy installations of 
transport equipment 

5  
LR2        LR10 
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1 2 3 4 5 6 7 8 9 10 11 12 13 

55 
Locomotive traction 

theory 
5  

 LR3    LR7   LR10 

56 
Locomotive Electrical 
Transmissions 

4  
     LR7    

57 
Bases of reliability of the 
rolling stock 

5  
    LR6     

58 
Organization of traffic 
safety and automatic 
brakes of locomotives 

5  

 LR3    LR7 LR8   

59 
Locomotive operation 

and maintenance 
6  

 LR3     LR8  LR10 

60 Locomotive industry 4   LR3  LR5     LR10 

61 
Locomotive Repair 
Technology 

6  
 LR3      LR9  

62 Production practice 1 5     LR5 LR6 LR7 LR8 LR9 LR10 

63 
Industrial practice 2/ Pre-
graduate practice 

5  
LR2 LR3 LR4 LR5 LR6 LR7 LR8 LR9 LR10 

64 
Locomotive electrical 
equipment and control 
automation 5 

 
 LR3    LR7    

65 
Digital engineering 
management 

 
 LR3  LR5      

66 
Locomotive 
Microprocessor Control 
Systems 

4 

 
     LR7   LR10 

67 

Information and 
documentation support for 
the conformity and life 
cycle of locomotives 

 

      LR8 LR9 LR10 

68 Train driving safety 
3 

         LR10 

69 Minor program 1 LR1          

70 
Rules of technical 
operation 3 

         LR10 

71 Minor program 2    LR3        

72 
Metrology, 
standardization and 
certification 

3 
 

       LR9  

73 Minor program 3     LR5      
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6. STRUCTURE OF THE BACHELOR'S DEGREE PROGRAM 

 

№ Name of cycles and disciplines 

Total labor intensity 

in academic 

hours 

in academic 

credits 

1 2 3 4 

1 Cycle of general education disciplines (GED) 1680 56 

1) 

Required component 1530 51 

History of Kazakhstan 150 5 

Philosophy 150 5 

Foreign language 300 10 

Kazakh (Russian) language 300 10 

Information and communication technologies 150 5 

Socio-political knowledge module 

 (Sociology, Political Science, Cultural studies, 

Psychology) 

240 8 

Physical Culture 240 8 

2) 
University component and (or) optional 

component 
150 5 

2 
Cycle of basic and profile disciplines  

(BD, PD) 
At least 5280 At least 176 

1) 
University component and (or) optional 

component 
  

    

2) Professional practice   

3 Additional types of training (ATT)   

1) Component of choice   

4 Final certification At least 240 At least 8 

 

 
Total At least 7200 At least 240 
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7. WORKING CURRICULUM FOR THE ENTIRE DURATION OF TRAINING 
 
Educational program group :Rail transport and technology (B265) 
Educational programme: 6B07192 - Railway rolling stock 
From :2025-06-26 
Teach term :3 Year 
Academic degree :Bachelor 

 

Cycle Subject code Name Credit 
number 

Number of 
hours 

Course of 
study Term Mode of 

assessment 
GER General education requirements 56.0 1680       
  Core subjects 51.0 1530       
GER 23-0-B-OK-

FK 1 
Physical education 1 2.0 60 1 1 Examination 

GER 23-0-B-OK-
IYa1 

Foreign language1 2.0 60 1 1 Examination 

GER 23-0-B-OK-
K(R)Ya1 

Kazakh (Russian) language1 2.0 60 1 1 Examination 

GER 23-0-B-OK-
FK 2 

Physical Culture 2 2.0 60 1 2 Examination 

GER 23-0-B-OK-
IYa2 

Foreign language2 2.0 60 1 2 Examination 

GER 23-0-B-OK-
K(R)Ya2 

Kazakh (Russian) language2 2.0 60 1 2 Examination 

GER 23-0-B-OK-
IKT 

Information and Communication 
Technologies 

5.0 150 1 2 Examination 

GER 23-0-B-OK-
FK 3 

Physical education 3 2.0 60 1 3 Examination 

GER 23-0-B-OK-
IYa3 

Foreign language 3 2.0 60 1 3 Examination 

GER 23-0-B-OK-
K(R)Ya 3 

Kazakh (Russian) language 3 2.0 60 1 3 Examination 

GER 23-0-B-OK-
FK 4 

Physical education 4 2.0 60 2 1 Examination 

GER 23-0-B-OK-
Kul 

Culturology 2.0 60 2 1 Examination 

GER 23-0-B-OK-
IYa4 

Foreign language4 2.0 60 2 1 Examination 

GER 23-0-B-OK-
K(R)Ya 4 

Kazakh (Russian) language 4 2.0 60 2 1 Examination 

GER 23-0-B-OK-
IK 

History of Kazakhstan 5.0 150 2 2 State exam 
History of 
Kazakhstan 

GER 23-0-B-OK-
Sotz 

Sociology 2.0 60 2 2 Examination 

GER 23-0-B-OK-
IYa5 

Foreign language5 2.0 60 2 2 Examination 

GER 23-0-B-OK-
K(R)Ya 5 

Kazakh (Russian) language 5 2.0 60 2 2 Examination 

GER 23-0-B-OK-
Fil 

Philosophy 5.0 150 2 3 Examination 

GER 23-0-B-OK-
Pol 

Political science 2.0 60 2 3 Examination 

GER 23-0-B-OK-
Psi 

Psychology 2.0 60 2 3 Examination 

  Electives 5.0 150       
GER 25-0-B-KV-

CI Digital inclusion 5.0 150 2 3 Examination 

23-0-B-KV-
OPAK 

Basics of law and anti-corruption 
culture Examination 

24-0-B-KV-
OFG Fundamentals of financial literacy Examination 

25-0-KV-
ONI Basics of research Examination 

25-0-B-KV-
EUT 

Environmentally sustainable 
technologies Examination 

25-0-B-KV-
ZEUP 

Green economy and sustainable 
entrepreneurship Examination 

BS Base requirements 110.0 3300       
  Core subjects 64.0 1920       
BS 24-0-B-VK-

IM1 
Engineering Mathematics 1 5.0 150 1 1 Examination 

BS 25-0-B-VK- Engineering graphics and computer 4.0 120 1 1 Examination 
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Cycle Subject code Name Credit 
number 

Number of 
hours 

Course of 
study Term Mode of 

assessment 
IGKM modeling 

BS 25-0-B-VK-
KMTM 

Structural materials in transport 
engineering 

4.0 120 1 1 Examination 

BS 24-0-B-VK-
IM2 

Engineering Mathematics 2 5.0 150 1 2 Examination 

BS 25-0-B-VK-
PF 

Applied Physics 5.0 150 1 2 Examination 

BS 25-0-B-VK-
OPP 

Python pogramming basics 3.0 90 1 2 Examination 

BS 25-0-B-
VK/KV-
TMeh 

Theoretical mechanics 4.0 120 1 2 
Examination 

BS 23-0-B-VK-
UP 

Educational Practice 2.0 60 1 3 Total mark 
on practice 

BS 25-0-B-VK-
EOE 

Electrical engineering and the 
basics of electronics 

6.0 180 1 3 Examination 

BS 25-0-B-VK-
DMOK 

Machine parts and design basics 5.0 150 2 1 Examination 

BS 25-0-B-VK-
POIYa 

Professionally oriented foreign 
language 

3.0 90 2 3 Examination 

BS 25-0-B-VK-
IR 

History of Russia 5.0 150 3 1 Examination 

BS 25-0-B-VK-
ORG 

Fundamentals of Russian statehood 3.0 90 3 1 Examination 

BS 25-0-B-VK-
IT 

History of transport 3.0 90 3 1 Examination 

BS 25-0-B-VK-
OT 

Labor protection 3.0 90 3 2 Examination 

BS 25-0-B-VK-
BZhd 

Life safety 4.0 120 3 2 Examination 

  Electives 46.0 1380       
BS 25-B-KV-

IPZhOB 
Engineering profession in the 
railway industry of the future 

4.0 120 1 1 Examination 

25-B-KV-
BZhTZUR 

The future of rail transport and its 
importance for sustainable 
development 

Examination 

BS 25-0-B-KV-
Tep Heat engineering 4.0 120 1 3 Examination 

25-0-B-KV-
MGGGP 

Fluid and gas mechanics, hydroand 
pneumatic drive Examination 

BS 25-0-B-KV-
ORPMM 

Fundamentals of calculating the 
strength of machines and 
mechanisms 

5.0 150 1 3 
Examination 

25-0-B-KV-
PMeh Applied mechanics Examination 

BS 25-B-KV-
PSIGD 

Rolling stock and railway 
infrastructure 

6.0 180 1 3 Examination 

25-0-B-KV-
TTSM 

Transport equipment and means of 
mechanization Examination 

BS 25-B-KV-
EME Electric machines and electric drive 6.0 180 2 1 Examination 

25-B-KV-
ETS Electromagnetic technical means Examination 

BS 25-B-KV-
TDL 

Technical diagnostics of 
locomotives 

6.0 180 2 2 Examination 

25-B-KV-
MNKPS 

Methods of nondestructive control 
of the rolling stock Examination 

BS 23 -0-B-KV-
TM Time -management 3.0 90 2 3 Examination 

23-0-B-KV-
UE Managerial Economics Examination 

BS 25-B-KV-
OUP 

Organization and management of 
production 

4.0 120 3 1 Examination 

25-B-KV-
OPiMP 

Production organization and 
enterprise management Examination 

BS 25-B-KV-
ATP 

Automation of technological 
processes 

4.0 120 3 2 Examination 

25-B-KV-
ITLH 

Information Technologies in 
Locomotive Management Examination 

BS 25-0-B-
VK(KV)-
ITTT 

IT technologies in transport 
4.0 120 3 2 

Examination 
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Cycle Subject code Name Credit 
number 

Number of 
hours 

Course of 
study Term Mode of 

assessment 
25-B-KV-
DL Dynamics of locomotives Examination 

AS Profession requirements 77.0 2310       
  Core subjects 59.0 1770       
AS 25-B-VK-

TKL 
Locomotive Theory and Design 7.0 210 2 1 Examination 

AS 25-0-B-VK-
EUTT 

Energy installations of transport 
equipment 

5.0 150 2 2 Examination 

AS 25-B-VK-
ONPS 

Bases of reliability of the rolling 
stock 

5.0 150 2 2 Examination 

AS 25-0-B-VK-
PPr1 

Production practice 1 5.0 150 2 3 Total mark 
on practice 

AS 25-B-VK-
EPL 

Locomotive Electrical 
Transmissions 

4.0 120 2 3 Examination 

AS 25-B-VK-
OOBDATL 

Organization of traffic safety and 
automatic brakes of locomotives 

5.0 150 2 3 Examination 

AS 25-B-VK-
TLT 

Locomotive traction theory 5.0 150 3 1 Examination 

AS 25-B-VK-
ETOL 

Locomotive operation and 
maintenance 

6.0 180 3 2 Examination 

AS 25-0-B-VK-
PPr2/PdPr 

Industrial practice 2/ Pre-graduate 
practice 

5.0 150 3 3 Total mark 
on practice 

AS 25-B-VK-
LH 

Locomotive industry 6.0 180 3 3 Examination 

AS 25-B-VK-
TRL 

Locomotive Repair Technology 6.0 180 3 3 Examination 

  Electives 18.0 540       
AS 25-B-KV-

MSUL 
Locomotive Microprocessor 
Control Systems 

4.0 120 3 1 Examination 

25-B-KV-
IDOSZhCL 

Information and documentation 
support for the conformity and life 
cycle of locomotives 

Examination 

AS 24-0-B-KV-
MN1 Minor program 1 3.0 90 3 1 Examination 

25-B-KV-
BVP Train driving safety Examination 

AS 25-B-KV-
CIM Digital engineering management 5.0 150 3 1 Examination 

25-B-KV-
EOAUL 

Locomotive electrical equipment 
and control automation Examination 

AS 24-0-B-KV-
MN2 Minor program 2 3.0 90 3 2 Examination 

25-B-KV-
PTE Rules of technical operation Examination 

AS 24-0-B-KV-
MN3 Minor program 3 3.0 90 3 3 Examination 

25-B-VK-
MSS 

Metrology, standardization and 
certification Examination 

BDFPC Block of disciplines on the formation of 
professional competencies 

0.0 0       

  Core subjects 0.0 0       
  Electives 0.0 0       
BDPD Block of disciplines of personal development 

and formation of leadership qualities 
0.0 0       

  Core subjects 0.0 0       
  Electives 0.0 0       
    Total 243.0 7290       
Final certification History of Kazakhstan 5   2 2  

Final Bachelor's degree certification 8   3 3  

    Total 251.0 7290.0       
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8. CATALOG OF DISCIPLINES OF THE UNIVERSITY COMPONENT  

 
EDUCATIONAL PROGRAMS                6B07192- Railway rolling stock 
  

Level of education: bachelor course   Time of study: 3 years   Year of admission: 2025 у. 
 

 

 

Mod
ule 

Cycle 
Com

pone

nt 

Name of the 

discipline 

Total labor intensity 
Seme

ster 

Learni

ng 

outco

me 

Brief description of the discipline Prerequisites Post-requisites in 

academi

c hours 

in academic 

credits 

1 2 3 4 5 6 7 8 9 10 11 
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BD UC 
History of 

Russia 
150 5 7 LR1 

This course examines the major stages of 

Russian history, from the early Kievan Rus 

to modern Russia. It covers social, 

economic, political, and cultural 

developments, significant reforms, wars, 

historical figures, and events that shaped 

the Russian state. The course emphasizes 

understanding the causes and 

consequences of historical changes and 

Russia’s role in global history 

Basic school 

education in history 

Final certification 

BD UC 

Fundamentals of 

Russian 

statehood 

60 2 7 LR1 

This course provides students with an 

understanding of the essence, history, and 

current foundations of Russian statehood. 

It explores the evolution of the Russian 

state, its legal and political systems, 

constitutional principles, federal structure, 

and government institutions. Special 

emphasis is placed on patriotic education, 

civic responsibility, and the development 

of legal awareness. 

Basic school 

education in history 

Final certification 
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BD UC 
History of 
transport 

60 2 7 LR1 

This course covers the evolution of 

transportation systems and infrastructure 

from ancient times to the present day. It 

examines key developments in land, water, 

air, and railway transport. The course 

explores innovations in transportation, the 

impact of different transport types on the 
economy and society, and the role of 

transport in the development of trade and 

globalization. Special attention is given to 

historical figures, inventions, and events 

that played a significant role in shaping the 

modern transportation network 

Basic school 

education in history 

Final certification 
М
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BD UC 
Engineering 

Mathematics 1 
150 5 1 LR2 

The discipline "Engineering Mathematics 
1" studies the basic concepts of higher 

mathematics and its applications. The 

course sections include elements of linear 

algebra and analytical geometry, an 

introduction to mathematical analysis, and 

differential calculus of functions of one 

and several variables. The purpose of the 

course is to master the mathematical 

apparatus for solving theoretical and 

applied problems of a specific profile, to 

gain an understanding of mathematical 

modeling, and to develop analytical and 

systems thinking, which makes it possible 

to effectively solve engineering problems. 

The discipline uses interactive teaching 

methods and performing computational 

and graphical work. 

Basic school education 
in mathematics 
 

BD and PD disciplines 
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BD UC 

Engineering 

Mathematics 

2 

150 5 2 LR2 

The formation of students' mathematical knowledge and 

skills necessary for the study of related natural science 

disciplines, disciplines of the professional cycle and 

skills of mathematical modeling and research in 

professional activities. The course sections include 

integral calculus of functions of one and several 

variables, ordinary differential equations, and series 

theory. Special attention is paid to the application of 
mathematical methods to solve engineering problems. 

Engineering 

Mathematics 1 
BD and PD disciplines 

BD UC 
Applied 

Physics 
150 5 2 LR2 

Formation of skills using fundamental laws, 
theories of classical and modern physics, as well 

as methods of physical research, thinking, 

scientific worldview, in independent cognitive 

activity, to be able to model physical situations 

using computer technology and ideas about the 

modern natural science picture of the world. 

Basic school 

education in 

physics 

BD and PD disciplines 

BD UC 
Theoretical 

mechanics 
120 4 2 

LR2, 

LR6 

Formation of scientific engineering thinking. To 

familiarize with the basic concepts, laws and 

theorems that make it possible to compose 

equations describing the behavior of mechanical 

systems, the ability to record a specific 

phenomenon in mathematical form, the use of 

basic methods of mechanics in the study of 
motion and equilibrium of mechanical systems 

in the study of disciplines of the professional 

cycle. 

Engineering 

Mathematics 

1,2, Applied 

Physics. 

BD and PD disciplines  
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BD UC 

Structural 

materials in 

transport 

engineering 

120 4 1 
LR2, 

LR6 

Studies the structure, properties and labeling 

of metals and non-metallic materials, 
methods of their application and principles 

of processing materials by modern methods, 

classification of structural and raw materials, 

methods of testing materials, operational 

reliability and durability of transport 

equipment. Within the framework of the 

discipline, interactive teaching methods, the 

computational and graphical method are 

used. 

 

 

Engineering 

Mathematics 

1,2,  

Applied Physics  

 
 

 

Machine parts and design 

basics, Applied mechanics, 

Energy installations of transport 

equipment, Locomotive Theory and 

Design, Rolling stock and railway 

infrastructure, Fundamentals of 

rolling stock reliability, 

Fundamentals of calculating the 

strength of machines and 

mechanisms, Methods of non-

destructive testing of rolling 

stock. 

BD UC 

Electrical 

engineering and 
the basics of 

electronics 

180 6 3 LR2, 
LR7 

The discipline considers electrical circuits of 

direct, alternating and three-phase currents, 

the principle of operation and purpose of the 

transformer and electrical machines, 

methods of measuring electrical quantities, 

application and general rules of operation of 

semiconductor devices and circuits. 

Teaching methods - analysis of specific 

situational tasks, group discussions.. 

Engineering 

Mathematics 

1,2, Applied 

Physics  

Labor protection, Life safety, IT 

technologies in transport, 

Energy installations of transport 

equipment, Microprocessor 

control systems for locomotives, 

Organization of traffic safety 

and automatic brakes of 

locomotives, Electric machines 

and electric drive, 

Electromagnetic technical 
means, Locomotive traction 

theory, Locomotive electrical 

equipment and control 

automation 
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BD UC 
Labor 

protection 
90 3 8 LR4 

The discipline examines the 

main dangerous and harmful 

production factors affecting 
workers of automobile and 

railway transport, during the 

operation and repair of rolling 

stock, advanced methods and 

technical solutions to reduce 

occupational injuries, improve 

working conditions and 

workplace safety, methods of 

organizing and managing 

occupational safety, fire and 

electrical safety, the main 

measures for organization of 

workplaces. 

 
Electrical 
engineering and 
the basics of 
electronics, 
Applied Physics, 
Environmentally 
sustainable 
technologies 

Locomotive industry, Locomotive Repair 
Technology,  Industrial (pre-graduate) practice 2, Final 
certification 

BD UC Life safety 120 4 8 LR4 

Mastering the knowledge 
system on life safety. The 
study of the theory and 
practice of protecting the 
population and territories from 
the effects of damaging factors 
of a natural and man-made 
nature. Acquisition of skills 
and abilities: ensuring human 
safety and the ecology of 
nature (including in 
emergency situations). 
Successful solution of 
professional tasks in which the 
issues of ensuring industrial 
safety are considered as a 
priority. 

 
Electrical 
engineering and 
the basics of 
electronics, 
Applied Physics, 
Environmentally 
sustainable 
technologies 

Locomotive industry, Locomotive Repair 
Technology,  Industrial (pre-graduate) practice 2, Final 
certification 
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BD UC 

Machine parts 

and design 
basics 

150 5 4 
LR2, 
LR6 

Studies the basics of theory, 

calculation and design of parts 

and assemblies of general-

purpose machines, mechanical 

gears, joints, shafts and axles, 

bearings and couplings, 

machine drives, standards and 

professional standards in the 

design of components, 
features and characteristics of 

structural materials and 

manufacturing technologies of 

machine parts. The discipline 

uses interactive teaching 

methods, open and closed 

tests. 

Engineering Mathematics 

1,2, Applied Physics, 

Structural materials in 

transport engineering, 

Theoretical mechanics, 

Fundamentals of calculating 

the strength of machines and 

mechanisms, Applied 

Mechanics  
 

Locomotive Theory and Design 

Organization of traffic safety 

and automatic brakes of 

locomotives, Bases of reliability 

of the rolling stock, Energy 
installations of transport 

equipment 
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BD UC 

Engineering 
graphics and 
computer 
modeling 

120 4 1 LR3 

The course covers the 
principles of technical 
drawing and engineering 
graphics, as well as modern 
3D modeling methods using 
specialized software, aimed at 
developing skills in designing 
and visualizing technical 
objects, creating digital 
models and diagrams, 
drafting, modeling structures, 
and analyzing their parameters 
for solving engineering 
problems. 
 

Basic school education 

Information Technologies in 
Locomotive Management, IT 
technologies in transport, 
Dynamics of locomotives, 
Educational Practice  
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BD UC 

Python 

pogramming 

basics 

90 3 2 LR3 

The discipline studies the syntax 

and semantics of the Python 

language, algorithmizing and 

program design, program 

structuring and solving problems 

related to artificial intelligence, 

learns machine learning, data 

processing and intelligent system 

development methods, and analyzes 
the use of AI in various fields, 

forming professional competencies 

in programming and the basics of 

artificial intelligence. 

Information Technologies in 

Locomotive Management 

IT technologies in transport 
Locomotive Microprocessor 
Control Systems, Locomotive 
electrical equipment and 
control automation,  

М
8 –
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o
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d
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BD UC 

Professionally 

oriented foreign 

language 

90 3 6 LR1 

Formation and development of 
professional communicative 
competence in a foreign language 
necessary for professional activity, 
proficiency in a professional 
foreign language for written and 
oral information exchange, 
development of skills in reading 
and understanding professional 
literature on their specialty in a 
foreign language, development of 
the ability to express their thoughts 
orally and in writing in situations of 
professional and business 
communication. 

Foreign language 
Production Practice 1,2,  
Final Certification 

BD UC 
Educational 

practice 
60 2 3 

LR3 

LR5 

LR7 

LR8 

The organization of educational 
practice is aimed at ensuring 
familiarization of bachelors with 
the main areas, objects, areas of 
professional activity and profiles of 
training and consolidation of 
theoretical material, as well as 
conducting study tours in the 
branch of the department for this 
educational program. 

Engineering graphics and 
computer modeling, The 
future of rail transport and 
its importance for 
sustainable development,  
Engineering profession in 
the railway industry of the 
future 

Disciplines of the DB 
and PD cycles, 
Practical training 1,2 
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PD UC 

Theory and 

design of 

locomotives 

210 7 4 
LR3 

LR6 

The principles of operation, structural elements 
and engineering and physical processes in 
locomotives are studied, taking into account 
modern digital solutions and sustainable 
development. Skills are being developed to 
assess reliability, maintainability and energy 
efficiency, analyze technical risks, and optimize 
design. Digital modeling, AI and scientific 
methods are used to substantiate innovative 
solutions in the design of locomotives. 

Applied Physics, Engineering 
Mathematics 1,2, Structural 
materials in transport engineering, 
Theoretical mechanics, Machine 
parts and design basics, Rolling 
stock and railway infrastructure, 
Transport equipment and 
mechanization tools 

Applied Physics, Engineering 
Mathematics 1,2, Structural 
materials in transport 
engineering, Theoretical 
mechanics, Machine parts and 
design basics, Rolling stock and 
railway infrastructure, Transport 
equipment and mechanization 
tools  

PD UC 

Energy 

installations of 

transport 

equipment 

150 5 5 
LR2, 

LR10 

Formation of knowledge about the purpose, 
structure and principle of operation of various 
types of power plants, processes occurring in 
their systems. Acquisition of skills of effective 
operation, ways to improve their basic 
technical, economic, energy and environmental 
indicators. Methods of calculation and 
experimental studies of power plants are 
considered, taking into account the 
requirements of their reliability, efficiency and 
environmental protection. 

Electrical engineering and the 
basics of electronics,  
Structural materials in transport 
engineering, Theoretical 
mechanics, Machine parts and 
design basics, Thermal 
engineering,  
Mechanics of liquid and gas, 
hydraulic and pneumatic drive, 
Rolling stock and railway 
infrastructure, Transport 
equipment and means of 
mechanization, Locomotive 
Theory and Design 

Fundamentals of rolling stock 
reliability, Electromagnetic 
technical means, Intelligent 
locomotive operation and 
maintenance systems, Innovative 
technologies and management of 
locomotive fleet repairs 

PD UC 

Energy 

efficiency of 

locomotive 

traction and 

traction control 

150 5 7 
LR7 

LR10 

The patterns and parameters of traction 
interaction between locomotives and trains, 
methods for calculating movement resistances 
and traction modes are considered. 
Competencies for analyzing energy efficiency 
and optimizing traction characteristics are being 
developed using digital models, AI, and 
scientific approaches. Special attention is paid to 
sustainable development, reduction of losses 
and improvement of operational efficiency of 
the locomotive complex. 

Electrical engineering and the 
basics of electronics, Theoretical 
mechanics, Thermal engineering, 
Organization of traffic safety and 
automatic brakes of locomotives, 
Electric transmission of 
locomotives 

Intelligent locomotive operation 
and maintenance systems, 
Industrial (pre-graduate) practice 
2, Final certification 
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PD UC 

Electric 
transmission of 

locomotives 
120 4 6 LR7 

 
The principles of operation, types and modes 
of electric transmission of locomotives are 
studied, taking into account digitalization and 
sustainability. The skills of calculating, 
analyzing, and selecting energy-saving 
systems using AI and engineering modeling 
are being developed. The emphasis is on 
reliability, manageability, minimization of 
losses and risks, which is important for 
improving the efficiency and environmental 
safety of the locomotive complex. 
 

Locomotive Theory and Design, 
Energy installations of transport 
equipment, Electric machines and 
electric drive, Electromagnetic 
technical means, 

Locomotive traction 
theory, Locomotive 
operation and 
maintenance, Industrial 
(pre-graduate) practice 2, 
Final certification 

PD UC 
Fundamentals 
of rolling stock 

reliability 
150 5 5 LR6  

 
Formation of skills in forecasting reliability 
indicators of railway rolling stock parts and 
assemblies. The main provisions of the theory 
of reliability of rolling stock are studied; 
reliability indicators, methods and practical 
examples of their calculation; methods for 
calculating the reliability of complex systems, 
testing the reliability of rolling stock 
equipment; issues of ensuring the required 
level of reliability, analyzing the reliability of 
rolling stock equipment in operation. 
Interactive teaching methods are used, as well 
as elements of dual learning. 
 

Electrical engineering and the 
basics of electronics, Structural 
materials in transport engineering, 
Theoretical mechanics, Machine 
parts and design basics, 
Locomotive Theory and Design, 
Energy installations of transport 
equipment, Rolling stock and 
railway infrastructure, Transport 
equipment and means of 
mechanization, Fundamentals of 
calculating the strength of 
machines and mechanisms, 
Applied mechanics 

Organization of traffic 
safety and automatic 
brakes of locomotives, 
Locomotive operation and 
maintenance, Locomotive 
Repair Technology, 
Production practice 1, 
Industrial (pre-graduate) 
practice 2, Final 
certification 
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PD UC 

Organization of 

traffic safety 

and automatic 
brakes of 

locomotives 

150 5 6 

LR3 

LR7  

LR8 

 
Engineering principles, digital technologies 
and control systems are being studied to 
ensure traffic safety and the functioning of 
automatic brakes. The skills of risk analysis, 
fault diagnosis and optimization of braking 
processes using AI are being developed. 
Special attention is paid to sustainable 
development, digitalization, operational 
reliability and the introduction of modern 
solutions in the safety management of the 
locomotive complex. 
 

Machine parts and design basics, 
Electrical engineering and the 
basics of electronics, Rolling 
stock and railway infrastructure, 
Electrical engineering and 
electronics fundamentals, Rolling 
stock and railway infrastructure, ,  
Locomotive Theory and Design, 
Bases of reliability of the rolling 
stock  

Locomotive traction 
theory, Locomotive 
electrical equipment and 
control automation, 
Locomotive operation and 
maintenance, Production 
practice 1, Industrial (pre-
graduate) practice 2, Final 
certification 
  

PD UC 
Locomotive 

operation and 
maintenance 

180 6 8 

LR3 

LR8 

LR10 

 
Competencies are developed in organizing 
locomotive operational processes and 
maintenance, along with digital support and 
analysis of locomotive operation and 
maintenance processes. Diagnostic methods, 
AI, elements of scientific analysis, and risk 
management are applied. Strategies for 
enhancing reliability, sustainability, and 
economic efficiency of maintenance are 
considered, taking into account SDGs 
(Sustainable Development Goals) and the 
objectives of the railway industry''s digital 
transformation. 
 

Locomotive Theory and Design, 
Energy installations of transport 
equipment, Locomotive traction 
theory, Locomotive Electrical 
Transmissions, Bases of 
reliability of the rolling stock,  
Organization of traffic safety and 
automatic brakes of locomotives, 
Technical diagnostics of 
locomotives, Methods of 
nondestructive control of the 
rolling stock  

Locomotive Repair 
Technology, Locomotive 
industry, Industrial (pre-
graduate) practice 2, Final 
certification 
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PD UC 
Locomotive 

industry 
180 6 9 

LR3 

 LR5 

LR10 

Forms managerial and analytical competencies in the 
organization, planning, and digitalization of the locomotive 
complex enterprises. Methods for assessing efficiency, 
managing risks, resources, and quality are examined, relying 
on digital platforms and AI. Special attention is paid to 
sustainable development, safety, ecology, and corporate 
responsibility in the context of the transport industry''s 
transformation. 

Information Technologies in 
Locomotive Management, 
Locomotive electrical equipment and 
control automation, IT technologies 
in transport, Locomotive operation 
and maintenance, Organization and 
management of production, 
Production organization and 
enterprise management, Labor 
protection, Life safety 

Industrial 
(pre-graduate) 
practice 2, 
Final 
certification 

PD UC 

Locomotive 
Repair 

Technology 
180 6 9 

LR3      

LR9  

Modern locomotive repair technologies are studied with an 
emphasis on digitalization, automation, and technical 
condition forecasting. Competencies are developed in 
quality management, assessing component reliability, and 
maintainability. Methods of technical diagnostics, elements 
of AI, and scientific analysis are employed to enhance the 
efficiency, sustainability, and safety of repair processes, 
considering the SDGs. 

Information Technologies in 
Locomotive Management, 
Automation of technological 
processes, IT technologies in 
transport,  Labor protection, Life 
safety,  Locomotive Theory and 
Design,  Energy installations of 
transport equipment, Bases of 
reliability of the rolling stock, 
Locomotive operation and 
maintenance,  Methods of 
nondestructive control of the rolling 
stock, Organization and management 
of production, Production 
organization and enterprise 
management,   

Industrial (pre-
graduate) 
practice 2, Final 
certification 
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Production 
practice 1 

150 5 6 
LR5- 
LR10 

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

Basic and profile disciplines of the 
OP, Educational practice 

Industrial 
(pre-graduate) 
practice 2, 
Final 
certification 

PD UC Production 
practice 2 

150 5 9 LR2-
LR10 

The purpose of the practice for bachelors is to ensure the 
relationship between the theoretical knowledge acquired 
during the acquisition of the chosen educational program 
and practical activities. The objectives of this practice are to 
consolidate and deepen the theoretical knowledge acquired 
by students in the course of training, collecting information 
for writing the final qualification work, the study of best 
practices in the enterprise, as well as gaining experience in 
independent research work, mastering a variety of methods 
of scientific work. 

Profile disciplines of the OP, 
Educational practice, 
Production practice 1 

Final 
certification 

 Total 3630 121      
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GED  EC3 Fundame

ntals of 

Financial 

Literacy  

   LR5 The discipline is aimed at developing the ability to make 

informed financial decisions, plan income and expenses, 

assess risks and effectively manage their resources in a market 

economy. Studies basic knowledge in the field of finance and 

rational money management, discusses the concepts of the 

financial system, budget, banking products, lending, savings, 

investment, insurance, taxation and protection against 
financial fraud 

Engineering 

Mathematics 

1,2 

Managerial 

Economics, 

Time 

management, 
Production 

practice 1,2, 

Final 

certification 

 

 

 

 

TLM 

GED  EC4 Digital 

inclusion  

LR1  

LR3 

RO3 discipline "Digital Inclusion" is dedicated to studying the 

principles of ensuring equal access to digital technologies and 

information for all social groups, including people with 

disabilities. The course examines barriers to digital inequality, 

strategies to overcome them, technologies for adapting the 
digital environment, and government initiatives to develop an 

inclusive digital society. 

Applied 

Physics, 

Engineering 

Mathematics 

1,2, 
Sociology, 

Cultural 

Studies 

IT technologies 

in transport, 

Production 
practice 1,2, 

Final 

certification 

 

 

 

ICT 

GED EC5 Fundame

ntals of 

scientific 

research 

LR6 The discipline introduces the basics of scientific activity, 

covering its goals, methods and forms, contributing to the 

formation of theoretical knowledge and practical skills 

necessary for the successful conduct of scientific research in a 
chosen professional field, as well as developing the ability to 

independently search, analyze and apply scientific 

information, which becomes an important basis for further 

research and professional activities  

Applied 

Physics, 

Engineering 

Mathematics, 

Theoretical 

Mechanics 

Dynamics of 

locomotives, 

Information 
Technologies in 

Locomotive 

Management 

Automation of 
technological 

processes 

 

 

 

 
RS 

GED  EC6 Fundame

ntals of 

law and 

anti-

corruptio

n culture 

LR1 The discipline sets out the fundamental concepts of law, the 

constitutional structure of state power of the Republic of 

Kazakhstan, the rights and freedoms of citizens enshrined in 

the Constitution, the mechanism and protection of legitimate 

human interests if they are violated. The discipline provides 

students with an increase in public and individual legal 

awareness and legal culture, as well as a system of knowledge 

and civic position on combating corruption as an anti-social 

phenomenon. 

 

 

Sociology, 
Cultural 

Studies, 

Political 

Science, 
Psychology, 

History of 

Kazakhstan 

Production 

practice 1,2, 

Final 
certification 
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BD EC The future of rail 

transport and its 

importance for 

sustainable 

development 

 

 

 

 

 

 

 

 

 

 

 120 

 

 

 

 

 

 

 

 

 

 

4 

 

 

 

 

 

 

 

 

 

 

1 

LR5 The discipline forms the idea of railway 

transport as a strategically important industry 

that promotes sustainable development, 

territorial integration and social mobility. The 

key components of the transport system, its 

importance for the economy and society, 

historical stages and modern vectors of 
development are studied. The key digital and 

technological transformations of the industry, 

the role of the engineer of the future, and the 

importance of engineering thinking and 

management in the context of ensuring safety 

and meeting future requirements are 

considered. 

  

 

 

 

 

Basic school 

education 

 

 

 

 

 

disciplines PD 

Educational practice 

 

 

 

 

 

     RS 

BD EC Engineering 

profession in the 

railway industry 

of the future 

   LR5 The course is aimed at forming a holistic 

image of the profession of an engineering 

manager in the field of railway transport 

enterprises. The key trends of the industry are 

being studied: digitalization, transition to 

green energy, artificial intelligence. Through 

real success stories, professional tasks, role-

playing cases and analysis of global 

challenges, students form a vision of their 

career and the value of technical thinking and 

an understanding of responsibility for 

compliance of engineering solutions with 

ethical and legal standards. 

 

 

 

 

Basic school 

education 

 

 

 

 

disciplines PD 

Educational practice 

 

 

 

 

RS 

M
7
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io
n
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m
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BD EC1 Heat engineering 120 4 3 LR2 

Studies the basics of heat generation, 
conversion, transmission and use, 
thermodynamic cycles of heat engines and 
calculation of their parameters, types of heat 
exchange, heat exchangers and methods of 
their calculation, the principle of operation and 
design features of heat power plants, heat-
using machines, aggregates, and devices. The 
discipline contributes to the analysis of 
energy-saving technology in transport and the 
determination of trends in the development of 
heat engineering machines, equipment, 
installations and devices. 

Applied Physics, 

Engineering 

Mathematics 1,2, 

Energy installations 

of transport 

equipment, 

Locomotive traction 
theory 

RS 
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BD EC2 

Mechanics of 

liquid and gas, 

hydraulic and 

pneumatic drive 

120 4 3 LR2 

He studies the general laws and equations of 
fluid dynamics, modes of fluid motion and the 
basics of hydrodynamic similarity, laminar 
and turbulent fluid motion, hydraulic 
resistances, fluid flow through holes and 
nozzles, hydraulic calculation of pipelines, 
volumetric hydraulic machines, hydraulic 
drives and hydraulic automatics, pneumatic 
drive, pneumatic motor, pumps, hydraulic 
motors, fans, hydrodynamic gears, hydraulic 
drives metal cutting tools. The teaching 
methods are: problem solving, conducting 
thematic surveys, open and closed tests. 

Applied Physics, 

Engineering 

Mathematics 1,2, 

Energy installations 

of transport 

equipment 

RS 

M
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BD EC1 

Fundamentals of 

calculating the 

strength of 

machines and 

mechanisms 

 

 

 

 

 

 

 

150 

 

 

 

 

 

 

 

5 

 

 

 

 

 

 

 

3 

LR6 

Studies the basics of the theory of mechanisms 
and machines, material resistance, calculation 
and design of general-purpose parts and 
assemblies widely used in machines to solve 
problems aimed at improving reliability It is 
necessary to ensure the reliability and 
durability of parts and assemblies in the 
design , construction and operation, using 
modern educational and information 
technologies. Active learning methods – 
performing individual calculation and graphic 
tasks. 

Applied Physics, 

Engineering 

Mathematics 1,2, 
Theoretical 

Mechanics 

Machine parts and design 

fundamentals, 

Fundamentals of rolling 

stock reliability  

MV&LS 

BD EC2 Applied Mechanics    LR2 

The discipline develops practical skills in 
applying the laws of theoretical mechanics 
and resistance of materials to calculate the 
strength, rigidity and stability of machine 
elements and engineering structures, as well as 
to analyze their movement and interaction 
under various types of loads, in order to 
further design of reliable and efficient 
technical systems. 

Applied Physics, 
Engineering 

Mathematics 1,2, 

Theoretical 

Mechanics 

Machine parts and design 

fundamentals, 
Fundamentals of rolling 

stock reliability 

TS 
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BD 

EC1 

Rolling stock and 

railway 

infrastructure 

180 6 3 

LR5 

 LR10 

 
Formation of professional competencies 
in the field of design and operation of the 
railway rolling stock fleet in interaction 
with railway infrastructure 
objects.Regulatory and technical base 
regulating requirements for railway 
rolling stock and railway infrastructure 
elements; track and track equipment 
economy; electric power supply of 
railways; design features of locomotives 
and wagons; locomotive and wagon 
economy; rules of technical operation; 
automation, telemechanics and 
communication on railways; organization 
of transportation and train movement. 
 

Applied Physics, 

Engineering 

Mathematics 1,2, 

Structural 
materials in 

transport 

engineering, 

Theoretical 
mechanics 

Energy installations 

of transport 

equipment, 

 Locomotive 

Theory and Design, 

Dynamics of 

locomotives, 

Bases of reliability 

of the rolling stock,  

Organization of 

traffic safety and 

automatic brakes of 

locomotives,  

RS 

EC2 

Transport 

equipment and 

means of 
mechanization 

LR5 

LR10 

 
The discipline studies the principles of 
operation, design features of transport 
equipment and means of mechanization, 
the main technical, operational, traction 
and energy characteristics, the role and 
significance of technical operation of 
various types of transport equipment. The 
discipline uses interactive teaching 
methods, conducting thematic surveys. 
 

Applied Physics, 

Engineering 

Mathematics 1,2, 

Theoretical 
Mechanics 

Energy installations 

of transport 

equipment, 

 Locomotive 

Theory and Design, 
Bases of reliability 

of the rolling stock,  

 

RS 
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BD EC 
Technical 

diagnostics of 

locomotives 

180 6 5 
LR3 

LR8 

The discipline develops 
competencies in forecasting the 
technical condition of rolling stock 
using digital platforms, AI and 
scientific analysis. Students will 
learn how to evaluate the reliability 
of elements, taking into account 
maintainability and environmental 
damage. The course is aimed at 
improving maintenance, increasing 
efficiency and reducing losses, 
contributing to the sustainable 
development of the locomotive 
complex and minimizing emissions 
of harmful substances. 

Applied Physics, 

Engineering 

Mathematics 1,2,  

Structural materials in 
transport engineering, 

Locomotive Theory and 

Design, 

Locomotive Repair 

Technology, 

Locomotive operation 

and maintenance, 
Information and 

documentation support 

for the conformity and 

life cycle of 

locomotives, 

Production practice 1, 

Industrial (pre-

graduate) practice 2, 

Final certification 

RS 

 EC1 
Methods of non-

destructive testing 

of rolling stock 

   
LR8, 

LR10 

Study, analysis and classification of 
the causes of operational and 
technological defects of components 
and parts of rolling stock. Advanced 
methods of non-destructive testing 
and detection of rolling stock 
malfunctions are considered. 
Mastering and developing practical 
skills: working with modern 
diagnostic devices and flaw 
detectors; understanding and 
analyzing the results obtained. 
Training methods used: working 
with diagnostic equipment, group 
work, discussion. 

Applied Physics, 

Engineering 

Mathematics 1,2,  

Structural materials in 

transport engineering, 
Locomotive Theory and 

Design, 

Locomotive Repair 

Technology, 

Locomotive operation 

and maintenance, 

Information and 

documentation support 

for the conformity and 

life cycle of 
locomotives, 

Production practice 1, 

Industrial (pre-

graduate) practice 2, 

Final certification 

RS 
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BD 

 

EC1 

Electric machines 

and electric drive 

 

 

 
 

 

 

 

180 

 

 

 
 

 

 

 

6 

 

 

 
 

 

 

 

4 

LR2 

LR7 

The processes of electromechanical energy conversion, 
principles of operation, characteristics and operational features 
of electric machines and electric drives are studied. Skills are 
being developed to: make an informed choice of electrical 
equipment with an emphasis on energy conservation, 
digitalization, compliance with standards and sustainable 
development; work with regulatory and technical 
documentation; model electromagnetic processes; develop 
technical justification for innovative engineering solutions and 
assess their safety. Interactive methods and elements of dual 
learning are used. 

Electrical engineering and 
the basics of electronics, 

Applied Physics 

Labor protection, 
Locomotive 
Electrical 

Transmissions, 
Locomotive 

electrical 
equipment and 

control automation 

RS 

EC2 
Electromagnetic 

technical means. 
   

LR2 

LR7 

Studies the design, principle of operation, 
classification and characteristics of electric machines 
and transformers of general industrial use, equations 
of EMF, voltages, currents and moments, methods of 
starting and regulating the frequency of electric 
motors, physical working conditions, losses and 
efficiency factor. The discipline contributes to the 
analysis of technical solutions to improve 
performance and the application of engineering 
methods for calculating the parameters of electric 
energy converters. Interactive teaching methods, case 
tasks, problem solving, test tasks are used. 

Electrical engineering and 
the basics of electronics, 

Applied Physics 

Labor protection, 
Locomotive 
Electrical 

Transmissions, 
Locomotive 

electrical 
equipment and 

control automation 

RS 
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BD 

 

EC1 

Information 

Technologies in 

Locomotive 

Management 

120 4 8 

LR3, 

LR8 

The discipline forms competencies in the application 
of digital technologies, software products and AI for 
monitoring, optimizing and visualizing the 
operational processes of rolling stock. Students will 
learn how to predict the technical condition of nodes, 
interpret operational data, and identify reserves for 
improving efficiency. The course focuses on 
management decisions aimed at reducing losses and 
rational use of resources, contributing to digital 
transformation and sustainable development of the 
industry. 

Information 
Technologies in 
Locomotive 
Management, Basics of 
research, Organization 
and management of 
production, 
Productionorganization 
and enterprise 
management 

Locomotive 
Repair 
Technology, 
Locomotive 
industry 
Production (pre-
graduate) 
practice 2, Final 
certification 

OmS 

URT 

 

EC1 

Automation of 

technological 

processes 

LR3 

Competencies are being formed in the field of design, 
implementation and maintenance of automated 
production process management systems. The 
architecture and algorithms of automated systems, 
modeling and control of technical processes using 
specialized software are studied. Elements of AI for 
adaptive control are being mastered. The approach is 
focused on sustainable development through 
digitalization, energy efficiency, loss reduction and 
increased reliability of operational systems. Elements 
of scientific research methods are used: system 
analysis, modeling and justification of engineering 
solutions. 

Information 
Technologies in 
Locomotive 
Management, Basics of 
research, Organization 
and management of 
production, Production 
organization and 
enterprise management 

Locomotive 
Repair 

Technology, 
Locomotive 

industry 
Production (pre-

graduate) 
practice 2, Final 

certification 

OmS 

URT 
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BD EC1 
Dynamics of 

locomotives 

120 4 8 

LR3 

LR6 

Dynamic processes in the locomotive–path system 

under various types of disturbances are studied. 

Competencies are being formed for calculating the 

dynamic characteristics of locomotives, criteria for 

safe movement, determining the optimal parameters 

of locomotive running gear, dynamic strength tests of 

locomotives using software tools (Mathcad, 

SolidWorks, Universal Mechanism), calculating 

applied problems of locomotive dynamics based on 
AI algorithms. Elements of scientific research 

methods are used: system analysis, modeling and 

justification of engineering solutions. 

Applied Physics, 
Engineering 
Mathematics 1,2, 
Digital 
engineering 
management, 
Locomotive 
Theory and 
Design, 
Information 
Technologies in 
Locomotive 
Management, 
Basics of research 

Industrial (pre-
graduate) practice 2, 
Final certification 

 
 

 

 

 
 

 

 

OmS 

URT 

 
 

EC2 

IT 

technologies 

in transport 

LR3 

Studies the principles of forming information flows, 

managing information flows in transport systems of 
different levels of complexity, general principles of 

building intelligent transport systems (ITS), routing 

transport and monitoring its operation when using 

ITS, design of information systems, organization of 

information exchange between control objects, 

methods of automated identification of transport 

objects, methods of location determination, 

application of information technology in the design of 

vehicles. 

Information 
Technologies in 
Locomotive 
Management, 
Python 
pogramming 
basics, Applied 
Physics, 
Engineering 
Mathematics 1,2, 
Electrical 

engineering and 

fundamentals of 

electronics, 

Engineering 

graphics and 

computer 

modeling 

Locomotive industry, 
Locomotive Repair 
Technology, 
Final certification 

 
 

 

 

 
 

 

OmS 

URT 
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BD 

EC1 

 

Managerial 

economics 

90 3 6 

LR5 

Formation of the conceptual framework and 

development of economic analysis skills using modern 

models and patterns of economic science, consideration 

of economic problems and tasks facing the head of the 

company. Studying this discipline will allow students to 

gain and develop knowledge in the field of analytical 

research of economic, technological and technical 

parameters of the enterprise, as well as to master the 

skills of applying special methods of economic 

justification of management decisions and assessing 
their consequences. 

Engineering 
Mathematics 
1,2, 
Fundamental
s of financial 
literacy, 
Green 
economy 
and 
sustainable 
entrepreneur
ship 

Organization 
and 
management 
of production, 
Production 
organization 
and enterprise 
management,  
Digital 
engineering 
management 

TLM 

EC2 
Time 

management 
LR5  

discipline studies a system of methods, tools and 

approaches that are aimed at effective time management 

in order to achieve set goals. The course is designed to 

improve the skills of organizing and optimizing the use 

of working time, increase productivity, reduce stress, 

plan, delegate, use tools and technologies, and know 

your time and energy rhythms in order to use your time 

effectively. 

Engineering 
Mathematics 
1,2, 
Fundamental
s of financial 
literacy, 
Green 
economy 
and 
sustainable 
entrepreneur
ship 

Organization 
and 
management 
of production, 
Production 
organization 
and enterprise 
management,  
Digital 
engineering 
management 

TLM 
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BD 

EC1 

Organization 

and 
management 
of production 

120 4 7 

LR5 

The discipline lays the fundamental principles of 

organizing production processes in industrial 

enterprises. It covers the structure of a production 

enterprise, types of production, and methods for 

planning and rationing labor and resources. Basic 

principles of quality management, analysis of 

production and economic indicators, and labor safety 

are examined. Primary competencies are formed for the 
subsequent study of industry-specific production 

systems. 

Managerial 
economics, 
Time 
management 

Locomotive 
industry, 
Locomotive 
Repair 
Technology, 
Information 
Technologies 
in Locomotive 
Management, 
Automation of 
technological 
processes 

 

 

 
 

 

 

 
 

 

 

OmS 

URT 

EC2 

Production 
organization 
and 
enterprise 

management 

LR5 

The discipline reveals the basics of the organization of 

production processes and enterprise management, 

taking into account modern requirements of sustainable 

development. Methods of planning, rationing, risk 

analysis, quality management, decision-making and 

ensuring compliance of products and processes with 

standards are mastered. Digital optimization tools, 

automation elements, production and economic 

indicators and approaches to increase efficiency, reduce 

losses and rational use of resources in industrial 
practice are considered. 

Managerial 
economics, 
Time 
management 

Locomotive 
industry, 
Locomotive 
Repair 
Technology, 
Information 
Technologies 
in Locomotive 
Management, 
Automation of 
technological 
processes 

 

 

 
 

 

 

 
 

 

OmS 

URT 
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PD 

EC1 

Locomotive 

electrical 

equipment and 

control 

automation 

150 5 7 

LR3 

LR7 

 
This course covers the operating principles and 
diagnostics of locomotive electrical and 
electronic systems, including automated control 
and energy-saving tools. Competencies are 
developed in applying AI, digital platforms, 
and data analytics to enhance reliability and 

environmental friendliness. The focus is on risk 
management, technological resilience, and 
innovation within the industry's digital 
transformation. 
 

Locomotive 

Theory and 

Design, Electrical 

engineering and 
the basics of 

electronics, 

Python 

pogramming 

basics, Electric 

machines and 

electric drive, 

Electromagnetic 

technical means 

Automation of 
technological 
processes, 
Locomotive 
industry 

OmS 

URT 

EC2 
Digital 

engineering 

management 

LR3 

LR5 

 
Digital approaches to managing engineering 
processes of the wagon and locomotive 
complex are studied, including analysis of 
operational data, modeling and risk assessment. 
Skills in digital design, quality and resource 
management are formed. Methods of scientific 

analysis and digital platforms are applied. The 
emphasis is on management decisions, 
improving efficiency, sustainable development 
and digital transformation of the industry. 
 
 

Information 

Technologies in 

Locomotive 

Management, 

Locomotive 

Theory and 

Design, Electrical 

engineering and 

fundamentals of 

electronics 

Automation of 

technological 

processes, 

Locomotive 

industry 

OmS 

URT 

  



 

40 

 

 

 
1 2 3 4 5 6 7 8 9 10 11 12 

M
4

 -
 M

o
d
u
le

 o
f 

in
fo

rm
at

io
n

 t
ec

h
n
o
lo

g
ie

s 
an

d
 a

rt
if

ic
ia

l 
in

te
ll

ig
en

ce
 

PD 

EC1 

Locomotive 

Microproce

ssor Control 

Systems 

120 4 7 

LR7 

LR10 

 
This course covers the principles of design, 
operation, and integration of microprocessor 
systems in locomotive control, including 
intelligent diagnostic modules, AI 
algorithms, and digital platforms. It 
develops skills in analyzing operational 

risks, assessing reliability, and adapting 
systems to climatic and infrastructural 
conditions, while considering sustainable 
development and the demands of digital 
transformation. 
 

Information 
Technologies in 
Locomotive 
Management,  
Electrical 
engineering and 
the basics of 
electronics, 
Technical 
diagnostics of 
locomotives, 
Python 
pogramming 
basics 

Locomotive 
industry, 
Locomotive 
Repair 
Technology 

OmS 

URT 

EC2 

Information 

and 

documentati

on support 

for the 

conformity 

and life 

cycle of 

locomotives 

LR8 

LR9 

LR10 

 
Study of the regulatory and technical 
framework and procedures for assessing the 
conformity of locomotives. Competencies 
for working with technical, repair and 
accompanying documentation of the life 

cycle are being formed. The basics of 
conformity assessment and identification 
methods are considered. Information 
systems and digital tools for documentation 
management, compliance control, and 
information support for operation and repair 
are being mastered. 
 

Information 

Technologies in 

Locomotive 

Management,  

Technical 

diagnostics of 

locomotives, 

Methods of 
nondestructive 

control of the 

rolling stock 

Locomotive 

industry, 

Locomotive 

Repair 

Technology 

OmS 

URT 
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PD 

EC1 

Design and 
calculation of 
components and 
parts of rolling 
stock 

90 3 7 

  LR10 

PO3 PO6 PO8 Methods of engineering analysis, strength 
calculations and selection of materials for rolling stock 
components are mastered using modern CAD/CAE/CAM 
systems (SolidWorks, MathCAD, COMPASS-3D). Digital 
competencies are being developed in the field of parametric 
modeling, visualization and optimization of structures with an 
emphasis on resource conservation, environmental friendliness 
and the use of IT tools at all stages of the product life cycle. 
Elements of scientific research methods are used: system 
analysis, modeling and justification of engineering solutions. 

ВD and PD 
disciplines 

Production 
practice,  
Final certification 

OmS 
URT 

EC2  Minor program 1 LR1 
The first of three disciplines, which allows you to form additional 
professional competencies in various subject areas. 

ВD and PD 
disciplines 

Production 
practice,  
Final certification 

OmS 
URT 

EC1 
Resource saving 
in transport 

90 3 8 

LR10 

Study of the main types and characteristics of energy resources, 
regulatory support for energy saving, improving the energy 
efficiency of the transportation process; energy-saving 
technologies in repair production and operation of transport 
infrastructure facilities; organization and methods of energy 
saving management. It is used to solve problems, conduct 
thematic colloquiums, debates. Guest lectures are being held by 
leading experts of the transport and communication industry. 

ВD and PD 
disciplines 

Production 
practice,  
Final certification 

OmS 
URT 

EC2 Minor program 2 LR3 
is the second of three disciplines that allows you to form 
additional professional competencies in various subject areas. 

ВD and PD 
disciplines 

Production 
practice,  
Final certification 

OmS 
URT 

EC1 

Technical 
rationing and 
legal aspects of 
rolling stock
  90 3 9 

 
LR9 

Regulatory and legal bases for ensuring safe, efficient and 
environmentally sustainable operation of rolling stock are studied. 
Methods of technical regulation, risk assessment and legal 
regulation in the transport industry are being developed. 
Competencies are formed in the field of compliance with the 
requirements of technical documentation, standards and 
legislation. Approaches to sustainable life cycle management of 
railway rolling stock are analyzed. 

ВD and PD 
disciplines 

Production 
practice,  
Final certification 

OmS 
URT 

EC2 Minor program 3 LR5 
The third of the three disciplines, which allows you to develop 
additional professional competencies in various subject areas. 

ВD and PD 
disciplines 

Production 
practice,  
Final certification 

OmS 
URT 

   Total 2130 71       
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11. REVIEWER'S CONCLUSION 
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13. REVIEW AND APPROVAL PROTOCOLS 
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15. CHANGES REGISTRATION SHEET 
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