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2. NORMATIVE REFERENCES 

 

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

professional standards: 

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

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

2. The National Qualifications Framework, approved by the protocol dated 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  № 3. 

4. State obligatory standard of higher and postgraduate education (Order of the Minister of 

Science and Higher Education of the Republic of Kazakhstan dated February 20, 2023 №66). 

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

approved by order of the Minister of Labor and Social Protection of the Population of the Republic 

of Kazakhstan dated August 12, 2022 №309. 

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

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

Ministry of Education and Science of the Republic of Kazakhstan No. 152 dated April 20, 2011 

(with additions and changes dated April 04, 2023 No. 145). 

7. Classifier of areas for training personnel with higher and postgraduate education, 

approved by order of the Minister of Education and Science of the Republic of Kazakhstan dated 

October 13, 2018 №569 (as amended and supplemented as of June 05, 2020). 

8. Algorithm for 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 changes as of 

December 23, 2020 №536). 

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

higher and postgraduate education." 

10. Professional standard "Teacher", approved by the order of the Acting Minister of 

Education of the Republic of Kazakhstan dated December 15, 2022 No. 500. 
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3. PASSPORT OF THE EDUCATIONAL PROGRAM 

 

№ Field name Description 

1  Registration number 7М07100390 

2  Code and classification of the field of 

education 
7М07  Engineering, manufacturing and 

construction industries 

3  
Code and classification of areas of study 7М071  Engineering and Engineering trades 

4  

Code and group of educational programs M104 -  Transport, transport equipment and 

technologies 

 

5  Name of the educational program 7M07146 Railway rolling stock 

6  ЕP type current 

7  

Purpose of the ЕP Training of qualified specialists of the scientific 

and pedagogical direction, who are able to 

conduct scientific research on current problems 

in the field of design, operation, maintenance 

and repair of railway rolling stock, based on 

modern theoretical, methodological and 

technological achievements of science and 

technology. 

8  ISCED level 7–  Magistracy 

9  NQF level 7–  Magistracy 

10  ORC level 7–  Magistracy 

11  Distinctive features of the ЕP no 
Partner university (SУP) - 
Partner university (DDЕP) - 

12  Form of study Full - time 

13  Language of instruction Kazakh, Russian 

14  Volume of loans 120 

15  Awarded Academic Degree Master of Technical Sciences in the educational 

program "7M07146–Rolling stock of railways" 

16  Availability of an application to the license 

for the direction of personnel training 
KZ12LAA00025205 (004) 

17  

Availability of EP accreditation Available 

Name of the accreditation body NU "Independent agency of accreditation and 

rating" 

Validity of accreditation 27.05.2021 - 26.05.2026 
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4. COMPETENCE MODEL OF A GRADUATE 

The purpose of the educational program: Training of qualified specialists of the scientific 

and pedagogical direction, who are able to conduct scientific research on current problems in the 

field of design, operation, maintenance and repair of railway rolling stock, based on modern 

theoretical, methodological and technological achievements of science and technology. 

Objectives of the educational program: 

1. Assistance in the formation of the graduate's ability: 

1) demonstrate the developing knowledge and understanding gained at the level of higher 

education, which are the basis or opportunity for the original development or application of ideas, 

often in the context of scientific research; 

2) apply knowledge, understanding and the ability to solve problems in new or unfamiliar 

situations in contexts and within broader (or interdisciplinary) areas related to the field under study; 

3) integrate knowledge, cope with difficulties and make judgments based on incomplete or 

limited information, taking into account ethical and social responsibility for the application of these 

judgments and knowledge; 

4) clearly and clearly communicate their conclusions and knowledge and their justification to 

specialists and non-specialists; 

5) continue to study independently. 

2. Assistance in the formation of graduate readiness: 

1) develop design documentation for the creation and modernization of railway rolling stock; 

2) perform design and design work on the creation and modernization of railway rolling 

stock; 

3) develop technical documentation and methodological materials, proposals and measures 

for the creation and modernization of railway rolling stock. 

4) to carry out a technical and economic analysis, a comprehensive justification of the 

decisions taken and implemented in the field of operation, repair and maintenance of railway rolling 

stock, their aggregates, systems and elements; 

5) apply the results in practice, striving for self-development, improving their skills and 

skills. 

6) to the economical and safe use of natural resources, energy and materials during the 

operation, repair, maintenance of railway rolling stock. 
 

Learning outcomes: 

LO1 - To make strategic and managerial decisions guided by the methods of modern 

management and risk management, taking into account the psychological characteristics of the 

individual and the team. 

LO2 - Interpret the results of scientific research in oral and written form, including in a 

foreign language. 

LO3 – To solve actual engineering problems in professional activity and scientific research 

based on the methods of theoretical and experimental research, object modeling, taking into account 

the development of computer technologies. 

LO4 - Develop normative-technical, scientific and educational-methodical documentation, 

based on innovative knowledge in the field of professional activity. 

LO5 - To solve the problems of optimizing the design and technical and operational 

parameters of the rolling stock, based on theoretical and experimental studies, in order to ensure the 

safety of traffic and the efficiency of the use of the rolling stock. 

LO6 - Design new structures of rolling stock, using the concept of reducing the cost of the 
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life cycle, through the use of resource and energy savings, as well as innovative technologies. 

LO7 - To develop rational approaches in the management of operational reliability, 

functional and environmental safety of rolling stock in interaction with railway transport 

infrastructure facilities on the basis of international quality standards. 

LO8 - Organize the production processes of operation, maintenance and repair of rolling 

stock on the basis of forecasting its reliability indicators using modern diagnostic methods. 

LO9 - To analyze the history and philosophy of science as a system of concepts of world and 

Kazakh science, considered in the complex of scientific humanities, natural and applied knowledge. 

LO10 - To solve scientific and pedagogical problems, taking into account innovative 

technologies in the field of higher education. 

 

Area of professional activity: fields of science and technology related to the operation and 

repair of transport and transport-technological machines of railway transport, their aggregates, 

systems and elements, and their maintenance. 

 

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, 

production, operation, maintenance, repair of locomotives, wagons, 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 in the production and maintenance, repair of locomotives, wagons, 

rail urban transport, subways and industrial transport; 

- organizations of secondary vocational and higher education in the field of railway 

transport; 

- research organizations. 

 

Types of professional activity: 

- production and technological; 

- organizational and managerial; 

- experimental research; 

- settlement and design; 

- scientific research; 

- pedagogical. 
 

 

 Functions of professional activity: 

1) participation in the development of projects of technical conditions and requirements, 

standards and technical descriptions, regulatory documentation for new objects of professional 

activity; formation of project goals (programs), problem solving, criteria and indicators of 

achievement of goals, building a structure of their interrelations, identification of priorities for 

solving problems taking into account the moral aspects of activity; 

2) participation in the design of parts, mechanisms, units of rolling stock, technological and 

auxiliary equipment for their maintenance and repair; 

3) the use of information technologies in the design and development of new types of 

transport and transport-technological machines and transport equipment, as well as transport 

enterprises; 

4) economic and organizational planning calculations for the reorganization of production; 
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5) management of the technical condition of rolling stock at all stages of technical operation; 

development and improvement of technological processes and documentation on technical operation 

and repair of rolling stock, implementation of effective engineering solutions in practice; 

6) efficient use of materials, equipment, appropriate algorithms and programs for calculating 

the parameters of technological processes, development and implementation of proposals for 

resource conservation; 

7) organization and implementation of technical control during the operation of rolling stock 

and equipment; carrying out standard and certification tests of materials, products and services; 

implementation of metrological verification of basic measuring instruments and diagnostics; 

8) development of theoretical models that make it possible to predict changes in the technical 

condition of rolling stock and the dynamics of the parameters of the efficiency of their technical 

operation; analysis of the state and dynamics of quality indicators of objects of professional activity 

using the necessary research methods and tools; development of plans, programs and methods for 

conducting research of objects of professional activity; conducting scientific research on separate 

sections (stages, tasks) topics as a responsible performer or together with a scientific supervisor; 

9) technical and organizational support of experiments and observations, analysis of their 

results, implementation of research results; participation in the development of projects of technical 

conditions and requirements, standards and technical descriptions, regulatory documentation for 

new objects of professional activity; formation of project goals (programs), problem solving, criteria 

and indicators for achieving goals, building their structure interrelationships, identification of 

priorities for solving problems, taking into account the moral aspects of activity; participation in the 

preparation of plans and methodological programs of research and development; 

10) analysis, synthesis and optimization of quality assurance processes for testing, 

certification of products and services using problem-oriented methods; information search and 

analysis of information on research objects; implementation of metrological verification of basic 

measuring instruments; implementation of experimental design developments; justification and 

application of new information technologies; participation in the preparation of practical 

recommendations on the use of the results research and development; 

11) organization of the work of a team of performers, selection, justification, adoption and 

implementation of management decisions in the conditions of different opinions, determination of 

the order of work; organization and preparation of initial data for the selection and justification of 

scientific, technical and organizational decisions based on economic analysis; 

12) improvement of the organizational and management structure of enterprises for the 

operation, storage, refueling, maintenance, repair and service of transport and transport-

technological machines for various purposes and transport equipment; analysis of costs and results 

of the activities of production units; 

13) broadcasting of educational information, teaching students the skills of independent 

work; introducing students to the system of social values; implementing methodological support for 

the educational process; studying the level of assimilation of educational content by students, 

studying the educational environment; interacting with the professional community and with all 

interested parties of education; interacting with the professional community and with all interested 

parties of education 

14) planning and execution of research works. 

List of positions of a specialist: 

- engineer for the operation of rolling stock; 

- engineer for maintenance and repair of rolling stock; 

- head of the division of the organization of railway transport; 

- train safety auditor; 
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- senior lecturer, teacher, assistant; 

- researcher; 

- education manager; 

- methodologist of the university; 

- research associate. 
 

Professional certificates received at the end of training:   not provided. 

 

Requirements for the previous level of education:  higher education (bachelor's degree). 

 

The educational program of the scientific and pedagogical magistracy includes two types 

of practice: 

- pedagogical practice – in the organization of education; 

- research practice – at the place of the dissertation. 

 

Pedagogical practice. 

The pedagogical practice of undergraduates is the practical training of future teachers, 

conducted in conditions as close as possible to the professional activity of a teacher. Pedagogical 

practice is aimed at the formation of functional competencies, the development of abilities to 

perform tasks in the professional and educational spheres. In the process of pedagogical practice, the 

professional and personal development of future teachers is activated. During the practice, 

undergraduates draw up and implement an educational activity plan with a group of students, 

develop and conduct a system of classes reflecting the completed segment of the learning process 

based on the content of the profile disciplines, demonstrate mastery of modern technologies and 

teaching methods. 

 

The purpose of pedagogical practice is: 

- consolidation and deepening of knowledge in general scientific, psychological and 

pedagogical, methodological, basic and profile disciplines; 

- formation of pedagogical skills, skills and competencies based on theoretical knowledge. 

The program of pedagogical practice is developed by the department and approved by the 

President-Rector of the Academy of Logistics and Transport. 

The program of pedagogical practice should be aimed at developing professionally significant 

skills in students and the formation of key competencies: 

- planning, forecasting, analysis of the main components of the learning and upbringing 

process; 

- the use of various forms and methods of organizing and implementing educational, 

cognitive, labor, social, environmental, recreational, gaming and other types of student activities; 

- implementation of an individual approach to students in the course of educational and 

educational work, taking into account the peculiarities of their development; 

- conducting pedagogical diagnostics of the state of the pedagogical process. 

The bases of pedagogical practice are educational organizations that provide secondary 

vocational education, higher education. 

The duration of pedagogical practice is determined by the Curriculum of the educational 

program in the field of personnel training 7M071 Engineering and Engineering. 

 

Research practice. 

Research practice is a type of research activity aimed at deepening and systematizing the 
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theoretical and methodological training of a graduate student, practical mastery of the technology of 

research activities, acquisition and improvement of practical skills in performing scientific and 

experimental work in accordance with the requirements for the master's level of training. 

The students' research practice is conducted in order to familiarize themselves with the latest 

theoretical, methodological and technological achievements of domestic and foreign science, with 

modern methods of scientific research, processing and interpretation of experimental data. The 

content of the research practice is determined by the topic of the dissertation research. 

The research practice of a master's student is conducted at the place of study or in scientific 

organizations, which can be considered as experimental platforms for conducting research related to 

the subject of a master's thesis. During the practice, undergraduates are given the opportunity to 

conduct experimental research on a pre-developed program that takes into account the tasks of the 

master's thesis. 

 

Research work of a master's student (RWMS). 

RWMS planning in weeks is determined based on the standard time of the master's student 

during the week. The number of credits allocated for the implementation of research and 

development in a specific academic period is determined by the working curriculum of the 

professional educational program in the field of personnel training 7M071 Engineering and 

Engineering. 

The RWMS must: 

1) correspond to the main problems of the master's degree program, on which the master's 

thesis is being defended; 

2) be relevant and contain scientific novelty and practical significance; 

3) be based on modern theoretical, methodological and technological achievements of science 

and practice; 

4) be based on modern methods of data processing and interpretation using computer 

technology; 

5) be carried out using modern methods of scientific research; 

6) contain research (methodological, practical) sections on the main protected provisions. 

The implementation of the master's thesis is carried out during the research period. 

Within the framework of research and development, an individual master's work plan for 

familiarization with innovative technologies and new types of production provides for mandatory 

scientific internship in scientific organizations and (or) organizations of relevant industries or fields 

of activity. 

The purpose of the research work is to prepare a master's student who knows the methodology 

of scientific knowledge of processes and is able to apply scientific methods in the study of problems 

of modern production, the final result of whose research activity is the writing and successful 

defense of a master's thesis. 

Tasks of research work: 

- to prepare highly qualified specialists of modern formation with broad fundamental 

knowledge; 

- to develop the abilities and abilities of undergraduates to critically analyze and master 

theoretical concepts in order to implement them in a practical plane and with subsequent testing at 

the international level; 

- to form undergraduates' abilities for professional growth and self-development, skills of 

independent creative mastery of new knowledge throughout their active life. 

As a result of mastering the master's program, graduates should be prepared to perform the 

following types and tasks of professional research work: 
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- demonstrate a systematic understanding of the field of study, mastery of the skills and 

research methods used in this field; 

- plan, develop, implement and adjust the complex process of scientific research; 

- to contribute with their own original research to the expansion of the boundaries of the 

scientific field, which may deserve publication at the national or international level; 

- critically analyze, evaluate and synthesize new and complex ideas; 

- communicate their knowledge and achievements to colleagues, the scientific community and 

the general public; 

- to promote the development of a knowledge-based society. 

The scientific internship is conducted in order to: 

- performing the tasks of the master's thesis; 

- familiarization with innovative technologies and new types of production; 

- familiarization with the latest theoretical, methodological and technological achievements of 

domestic and foreign science; 

- familiarization with modern methods of scientific research, processing and interpretation of 

experimental data; 

- consolidation of theoretical knowledge gained in the course of training, acquisition of 

practical skills, competencies and professional experience, as well as the development of best 

practices in this field. 

 

Requirements for Research and development: 

1) compliance with the main problems of the educational program of the master's degree, on 

which the master's thesis is defended; 

2) relevant and contains scientific novelty and practical significance; 

3) based on modern theoretical, methodological and technological achievements of science 

and practice; 

4) is based on modern methods of data processing and interpretation using computer 

technology; 

5) performed using modern methods of scientific research; 

6) contains research (methodological, practical) sections on the main protected provisions. 

The Academy defines special requirements for the preparation of a master's student in the 

research part of the program. Special requirements include: 

- knowledge in the field of scientific and managerial activity in the conditions of constant 

updating of knowledge and modernization of society; 

- conducting independent research activities on problems and disciplines; 

- the ability of practical processing and transmission of information using modern technical 

means; 

- ability to predict the directions of technical and scientific development of the country; 

- possession of modern specialized skills and methods necessary for making effective 

decisions in the field of engineering and technology. 

The main content of the RWMS is reflected in the individual work plan of the undergraduate. 

 

The content of the RWMS. 

The research work of a master's student can be carried out in the following forms: 

- execution of tasks of the supervisor in accordance with the approved plan of research work; 

- participation in the research work of the department; 

- participation in scientific and methodological seminars held by the Academy, the 

Department; 
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- the use of modern methods of data processing and interpretation using computer 

technology; 

- participation in the development of project documents and other provisions related to the 

subject area of scientific research; 

- participation in scientific research, including joint research projects and programs; 

- preparation and defense of a master's thesis. 

The form of conducting a master's research work can be specified and supplemented 

depending on the specifics of the master's program, the topic of the master's thesis. 

The research work of a master's student includes: 

- research work; 

- scientific internship; 

- scientific publications (participation in scientific conferences and seminars); 

- writing a master's thesis. 

 

Organization of a scientific internship within the framework of RWMS. 

Scientific internship is one of the most important components in the preparation of masters 

and is implemented in accordance with the IPRM in terms determined by the academic calendar and 

the individual master's work plan. 

The terms of the scientific internship are determined by the Academy independently. The 

scientific internship is usually planned for the second year of Master's degree. 

The scientific internship of a master's student is conducted on the basis of contracts concluded 

with enterprises / organizations / institutions, universities and scientific organizations and leading 

scientists within the framework of Agreements and Memoranda of cooperation in the field of 

education and science, as well as on the basis of personal invitations from educational and scientific 

organizations. 

The completion of training under exchange programs, including double degree programs, joint 

educational programs with foreign universities and organizations is equivalent to passing a scientific 

internship. 

In case of non-completion of the scientific internship, the master's student is not allowed to the 

final certification. 

 

The final certification of a master's student is carried out in the form of writing and 

defending a master's thesis. 

The purpose of the final certification of a master's student is to assess the scientific-

theoretical and research-analytical level of a master's student, formed professional and managerial 

competencies, readiness to independently perform professional tasks and compliance of his training 

with the requirements of the master's degree program. 

Students who have completed the educational process in accordance with the requirements 

of the educational program, working curriculum and working curricula, as well as who have passed 

the preliminary defense (extended meeting) based on the results of the dissertation research are 

allowed to the final certification. 
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 5. MATRIX OF CORRELATION OF LEARNING OUTCOMES IN THE 

EDUCATIONAL PROGRAM WITH EDUCATIONAL DISCIPLINES / MODULES 

 

№ 

 

Name of the discipline 

A
m

o
u

n
t 

o
f 

cr
ed

it
s Matrix for correlating learning outcomes in an 

educational program with academic disciplines 

L
O

1
 

L
O

 2
 

L
O

 3
 

L
O

 4
 

L
O

 5
 

L
O

 6
 

L
O

 7
 

L
O

 8
 

L
O

 9
 

L
O

 1
0
 

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

1 History and philosophy of science 5         +  

2 Foreign language (Professional) 4  +         

3 Pedagogy of higher education 5    +      + 

4 Managerial Psychology 2 +          

5 Pedagogical practice 4    +      + 

6 

Optimization of the management of 

enterprises for the operation and 

repair of rolling stock 

9 +       +   

7 Risk management 9 +          

8 Strategic management 6 +          

9 Business research 6 +     +     

10 Organization and planning of 

scientific research (English) 
6  + + +       

11 Modern railway rolling stock 9     +  +    

12 Research practice 7   + + + +     

13 Reliability theory and quality 

management in transport 
6       + +   

14 High speed rolling stock 6     + +     

15 Methods of testing of rolling stock 6   +  +      

16 
Construction and calculation of 

rolling stock 
6     + +     

17 Interaction of track and rolling stock 9   +  +      

18 
Modern methods of diagnostics of 

rolling stock 
9    +    +   

19 
Resource and energy saving in 

transport 
6      + +    

20 Rolling stock life cycle cost 

estimation 
6      +  +   

21 
Technical operation and service of a 

rolling stock 
6    +   + +   

22 High-Speed Railway Infrastructure 6     +  +    
23 RWMS 24 + + + + + + + + + + 

24 Final certification 8 + + + + + + + + + + 
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 6. THE STRUCTURE OF THE MASTER'S DEGREE PROGRAM IN THE 

SCIENTIFIC AND PEDAGOGICAL DIRECTION 
 

№ p/n Name of cycles of disciplines 

General labor intensity 

in academic 

hours 
in academic credits 

1. Theoretical training 2640 88 

1.1 Cycle of basic disciplines (BD) 1050 35 

1) University component (UС): 600 20 

 

 
History and philosophy of science   

 

 
Foreign language (Professional)   

 

 
Pedagogy of higher education   

 

 
Managerial Psychology   

 

 
Pedagogical practice   

2) Elective component (ЕС) 450 15 

1.2 Cycle of profile disciplines (РD) 1590 53 

1) 
University component and (or) elective 

component 
  

2) Research practice   

2. Research work of a master's student 720 24 

1) 

Research work of a master's student, 

including internship and completion of a 

master's thesis 

720 24 

3 Additional types of training (АТТ) 
- 

 

- 

 

4 Final certification (FС) at least 240 at least 8 

1) 
Preparation and defense of a master's 

thesis 
240 8 

 

 
Total at least 3600 at least 120 

 

 

 

 

 

 

 



 

 

16 

 

7. WORKING CURRICULUM FOR THE WHOLE TERM OF TRAINING 
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8. CATALOG OF DISCIPLINES OF THE UNIVERSITY COMPONENT 

 

EDUCATIONAL PROGRAM:     7М07146 - RAILWAY ROLLING STOCK 
 

Level of education: Master's degree in science and pedagogy        Time of study: 2 years   Year of admission: 2023 у. 

 

Cycle 
Compo

nent 

 

 

Name of 

discipline 

Total labor input 

S
em

es
te

r 

Learning 

outcome

s  

Brief description of the discipline Prerequisites 
Post 

requisites 
in 

academ

ic hours 

in 

academ

ic hours 

1 2 3 4 5 6 7 8 9 10 

BD UC 
History and 
philosophy 
of science 

150 5 1 LO9 

Undergraduates are given knowledge on the 
history of science and private sciences, which 
provide an opportunity to comprehend the 
dynamics of the development of science, the 
philosophy of science allows them to reveal the 
foundations of science as a system of scientific 
knowledge that forms public consciousness. The 
methodology of science makes it possible to 
understand the methodological foundations and 
problems of modern science for the development 
of a methodological culture of research work of 
future specialists. Active teaching methods are 
used, such as interactive and digital technologies, 
project-based teaching methods, problem-based 
learning technology and gamification. 

Undergraduat
e courses  
 
 
 
 

RWMS, 
FC. 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 



 

 

18 

 

 
 

1 2 3 4 5 6 7 8 9 10 

BD UC 
Foreign language 
(Professional) 

120 4 1 LO2 

Mastering professional English at an 
advanced level (for non-linguistic 
areas), grammatical characteristics of 
the scientific style in its oral and 
written forms, professional oral 
communication in monologue and 
dialogic form according to the 
educational program, as well as the 
ability to demonstrate research results 
in the form of reports, abstracts, 
publications and public discussions; 
interpret and present the results of 
scientific research in a foreign 
language. Within the framework of the 
discipline, interactive teaching 
methods, case methods, role-playing 
games, group work are used. 

Undergradu
ate courses  
 
 
 
 
 
 
 
 
 
 

RWMS, 
FC. 
 
 
 
 
 
 
 
 

BD UC  
Managerial 
Psychology 

60 2 2 LO1 

It is aimed at studying the theoretical 
and methodological foundations of 
management psychology, the main 
socio-psychological problems of 
management and ways to solve them, 
familiarization with the methods of 
studying important socio-
psychological characteristics of the 
individual and the team, professional, 
interpersonal and intrapersonal 
problems by means of management 
psychology. Within the framework of 
the discipline, active teaching methods 
are used: teamwork, cluster, role-
playing games, discussions, 
brainstorming (“brainstorming”), 
express survey. 

Undergradu
ate courses  
 
 
 
 
 
 
 
 
  

RWMS, 
FC. 
. 
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1 2 3 4 5 6 7 8 9 10 

PD UC 

Organization 
and planning 
of scientific 
research 
(English) 

180 6 1 
LO2, 
LO3, 
LO4 

Formation of a system of knowledge 
among undergraduates about the place 
and role of science, about the main 
stages of the formation of science in 
Kazakhstan, about the organizational 
and methodological foundations for 
organizing scientific research at the 
macro, meso and micro levels, 
knowledge is given about the basic 
principles of planning, conducting, 
and formalizing the results of 
scientific research. Teaching methods 
- case-study analysis, group 
discussions. 

Undergradu
ate courses  
 
 
 
 
 
 
 
 
 
  

Methods of 
testing of rolling 
stock,  Interaction 
of track and 
rolling stock, 
Reliability theory 
and quality 
management in 
transport, RWMS, 
FC. 
 
  

PD UC 
Research 
practice 

150 5 3 
LO3- 
LO6 

Formation and development of 
professional knowledge in the field of 
the chosen educational program, 
consolidation of the received 
theoretical knowledge in the 
disciplines of the direction and special 
disciplines of the master's program, 
mastering the necessary professional 
competencies in the chosen direction 
of training 

Cycle of 
basic 
disciplines 
(BD), 
Cycle of 
profile 
disciplines 
(PD) 

RWMS, FC.  
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1 2 3 4 5 6 7 8 9 10 

BD UC 

 
Pedagogy 
of higher 
education  

150 5 2 
LO4, 
LO10 

The study of the theoretical and 
methodological foundations of higher 
education pedagogy, the modern paradigm 
of higher education and the system of 
higher professional education in the 
Republic of Kazakhstan, didactics and the 
process of education in higher education, 
the formation of professional competence 
and skills necessary for the 
implementation of full-fledged 
pedagogical activity. Within the discipline, 
interactive teaching methods are used, 
such as role-playing games and group 
work. 

Undergradu
ate courses  
 
 
 
 
 
 
 
 
  

Pedagogical 
practice, 
RWMS, FC. 
 
 
 
 
 
  

BD UC 
Pedagogical 
practice 

120 4 2 
LO4, 
LO10 

Pedagogical practice consists of the 
following blocks: educational work, 
familiarization with lectures and practical 
classes of teachers, participation in the 
development of work programs of 
disciplines of a scientific specialty, 
conducting training sessions in an 
academic group, independent study of 
literature. 

Pedagogy 
of higher 
education 

FC.  
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1 2 3 4 5 6 7 8 9 10 

PD UC 

Modern 
railway 
rolling 
stock 

270 9 1 
LO5, 
LO7 

It consists of the following 
modules: the design of modern 
locomotives and wagons in 
Kazakhstan, the design of 
modern trains in the near and far 
abroad countries, the design and 
prospects for the development of 
alternative transport systems. 
The discipline is aimed 
developing professional 
competencies in the 
environmental trends and 
problems associated with the 
operation of modern railway 
rolling stock. 

Undergradu
ate courses  
 
 
 
 
 
 
 
 
 
 
  

Construction and 
calculation of rolling 
stock,  High speed rolling 
stock, Reliability theory 
and quality management 
in transport, Methods of 
testing of rolling stock,  
Modern methods of 
diagnostics of rolling 
stock, Technical operation 
and service of a rolling 
stock,  Interaction of track 
and rolling stock, RWMS, 
FC. 

Total   1200 40      
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9. CATALOG OF ELECTIVE COMPONENT DISCIPLINES 
 

EDUCATIONAL PROGRAM  7M07146 - RAILROAD ROLLING STOCK 

 

Level of education: Master's degree in science and pedagogy        Time of study: 2 years   Year of admission: 2023 у. 

 

Cycle 
Comp

onent 

 

 

Name of 

discipline 

Total labor 

input 

S
em

es
te

r 

Learning 

outcomes  
Brief description of the discipline Prerequisites Post requisites 

in 

acade

mic 

hours 

in 

acade

mic 

credit

s 

1 2 3 4 5 6 7 8 9 10 

BD 

EC1 

Strategic 

manageme

nt 

180 6 2 

LO1 

Formation of undergraduates'' basic 
theoretical knowledge and basic practical 
skills in the field of strategic management of 
enterprises and organizations, strategic 
analysis of the external and internal 
environment of the company, the company''s 
competitive strategy and corporate 
management strategy. Active learning 
methods are used - brainstorming, group 
work. 
  

Undergraduate 

courses 

Optimization of the 

management of 

enterprises for the 

operation and repair 

of rolling stock/Risk 

management 

EC2 
Business 

research 
LO1 

Mastering theory by undergraduates, as well 
as developing practical skills in business 
research and analytics, life cycle analysis of 
the development of promising technologies. 
The scientific and technical aspects of the 
project are being studied. Active teaching 
methods used in the discipline - individual 
task. 
  

Undergraduate 

courses 

Optimization of the 

management of 

enterprises for the 

operation and repair 

of rolling stock/Risk 

management 
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1 2 3 4 5 6 7 8 9 10 

BD 

EC1 

Optimization of 

the management 

of enterprises for 

the operation and 

repair of rolling 

stock 

270 9 3 

LO1, 

LO8 

Studies the optimal management of an 

organization based on the principles of 

lean production: minimizing all types of 

losses in the course of activity, achieving 

the maximum possible result in the 

shortest possible period of time, rational 

use of all types of resources, improving 

aspects of the organization's activities. 

Formation of the ability to: calculate 

quantitative and qualitative indicators of 

the company's activity; make decisions 

on planning, optimization and 

organization of production processes; 

compile technical documentation. 

Strategic management/ 

Business research, 

Resource and energy 

saving in transport / 

Rolling stock life cycle 

cost estimation, 

Technical operation and 

service of a rolling stock 

RWMS, FC. 

  

EC2 Risk management LO1 

Learning of general issues of risk 

management. Various approaches to the 

classification of risk factors, 

characteristics of risk types, methods of 

risk management and assessment, the 

study of risk management programs at 

the enterprise and the risk management 

system at the enterprise are described. As 

part of the study of the discipline, guest 

lectures are given by leading top 

managers of transport companies, 

solving and analyzing situational 

problems. 

Strategic management/ 

Business research, 

Resource and energy 

saving in transport / 

Rolling stock life cycle 

cost estimation, 

Technical operation and 

service of a rolling 

stock/ High-Speed 

Railway Infrastructure. 

RWMS, FC.  
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1 2 3 4 5 6 7 8 9 10 

PD 

EC1 

Resource 
and 
energy 
saving in 
transport 

180 6 1 

LO6, 
LO7 

Analysis of the types and characteristics of 
various energy resources; regulatory and 
legal support for energy saving; improving 
the energy efficiency of the transportation 
process; energy-saving technologies in the 
repair production and operation of railway 
infrastructure facilities; organization and 
methods of energy saving management. The 
discipline forms the ability to: analyze the 
structure of energy consumption of the 
object; make decisions in the field of 
professional activity based on the principles 
of resource and energy conservation. 

Undergraduate 
courses 

Technical operation and 
service of a rolling stock, 
High-Speed Railway 
Infrastructure, Reliability 
theory and quality 
management in transport, 
Optimization of the 
management of enterprises 
for the operation and repair 
of rolling stock /Risk 
management,  
RWMS, FC. 

EC2 

Rolling 
stock life 
cycle cost 
estimation 

LO6, 
LO8 

Classification of innovative projects; methods 
of assessment of efficiency of investment 
projects on zheleznodorozhkny transport; life 
cycle of the rolling stock and calculation of 
its cost; definition of technical and 
operational indicators of use of the rolling 
stock; calculation of operating costs in 
locomotive and carriage farms; calculation of 
single account rates and prime cost; payback 
period, net income, internal share of 
profitability; determination of useful effect of 
introduction of the new rolling stock. 

Undergraduate 
courses 

Reliability theory and quality 

management in transport, 

Optimization of the 

management of enterprises 

for the operation and repair 

of rolling stock/Risk 

management, RWMS, FC.  
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1 2 3 4 5 6 7 8 9 10 

PD 

EC1 

Reliability 

theory and 

quality 

management 

in transport 

180 6 2 

LO7, 

LO8 

Analysis of the reliability of complex 

technical systems such as locomotives / 

wagons; calculation and evaluation of 

qualitative and quantitative indicators that 

determine the reliability of rolling stock as a 

system; application of structural and logical 

analysis and methods for improving the 

reliability of technical systems; application of 

methods for collecting and analyzing 

information about reliability; analysis of the 

content of reliability requirements; application 

of methodological foundations of quality 

management in railway transport; calculation 

and evaluation of production quality 

indicators in railway transport. 

Modern railway 

rolling stock, 

Organization 

and planning of 

scientific 

research 

(English), 

Resource and 

energy saving in 

transport / 

Rolling stock 

life cycle cost 

estimation. 

Methods of testing of 

rolling stock/ 

Construction and 

calculation of rolling 

stock, Interaction of 

track and rolling 

stock, Modern 

methods of 

diagnostics of rolling 

stock, RWMS, FC. 

EC2 
High speed 

rolling stock 

LO5, 

LO7 

The discipline allows you to study the world 

concepts of the development of the design of 

modern rolling stock, safety and 

environmental friendliness of the operation of 

high-speed railway rolling stock. Develops 

skills and abilities in the creation, design, 

operation, diagnostics, identification of 

reserves, identification of the causes of 

malfunctions and shortcomings in the work, 

as well as taking measures to eliminate them 

and improve the efficiency of using modern 

high-speed railway rolling stock. 

Modern railway 

rolling stock 

Methods of testing of 

rolling stock/ 

Construction and 

calculation of rolling 

stock, Modern 

methods of 

diagnostics of rolling 

stock, Interaction of 

track and rolling 

stock, RWMS, FC. 
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1 2 3 4 5 6 7 8 9 10 

PD 

EC1 

 

Technical 

operation 

and 

service of 

a rolling 

stock  

180 6 2 

LO4, 

LO7, 

LO8 

Analysis of requirements for the 
organization of maintenance of railway 
rolling stock; formation and improvement 
of the system of maintenance of 
locomotives and wagons; information 
technologies, automated control systems 
and diagnostic systems for monitoring the 
technical condition used in the operation 
of railway rolling stock. The discipline 
forms the ability to: plan and organize the 
processes related to the technical 
operation and maintenance of rolling 
stock; prepare instructions and other 
technical documentation. 
 

Modern 
railway 
rolling stock, 
Resource 
and energy 
saving in 
transport / 
Rolling 
stock life 
cycle cost 
estimation. 

Modern methods of 

diagnostics of rolling 

stock, Optimization of the 

management of enterprises 

for the operation and 

repair of rolling stock/Risk 

management, RWMS, FC. 

 

EC2 

High-

Speed 

Railway 

Infrastruct

ure 

LO5, 

LO7 

The discipline allows you to gain 

fundamental knowledge in the design, 

construction, operation and repair of high-

speed rail infrastructure facilities. Acquire 

skills in solving practical problems related 

to ensuring the security of infrastructure 

facilities. To form professional 

competencies in the issues of diagnostics, 

testing and inspection of building 

structures, examination of technical 

documentation, supervision, control of the 

state of infrastructure facilities of high-

speed highways. 

 

Resource 

and energy 

saving in 

transport. 

Interaction of track and 

rolling stock,  Risk 

management, RWMS, FC.  
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1 2 3 4 5 6 7 8 9 10 

PD 

EC1 
Methods of testing 

of rolling stock 

180 6 3 

LO3, 

LO5 

It consists of the following modules: the 

regulatory and technical base for testing wagon; 

equipment used for testing wagon; dynamic, 

static and vibration tests of wagon components; 

automation of experimental research and 

processing of experiment. The discipline 

develops practical skills in planning, setting up 

and conducting experimental scientific 

research, searching for and testing new ideas 

for improving railway rolling stock. 

Organization and 

planning of 

scientific research 

(English), Modern 

railway rolling 

stock, Reliability 

theory and quality 

management in 

transport, 

Подвижной состав 

ВСМ 

RWMS, FC. 

 

 

 

 

 

 

 

 

 

EC2 

Construction and 

calculation of 

rolling stock 

LO5 

The discipline includes: tasks and technical and 

economic bases of design; rules and methods of 

design; basic provisions of methods of 

calculation of railway rolling stock. The 

discipline forms: the skills of designing / 

modeling rolling stock systems; the ability to 

apply methods for calculating and evaluating 

the strength of structural elements of railway 

rolling stock; the ability to plan, formulate and 

conduct scientific research to find and test new 

ideas for improving the design of railway 

rolling stock. 

Modern railway 

rolling stock, 

Reliability theory 

and quality 

management in 

transport, 

Подвижной состав 

ВСМ 

RWMS, FC. 
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1 2 3 4 5 6 7 8 9 10 

PD 

EC1 

Interaction 

of track and 

rolling stock 

270 9 3 

LO3, 

LO5 

The study of the structural features of the 

railway track, mechanical processes 

occurring in the rolling stock and in the 

railway track when they are exposed to each 

other, deformations and mechanical stresses 

that occur in interacting structures. Formation 

of professional competencies in the 

application of methods for calculating and 

evaluating the strength of rolling stock and 

track based on knowledge of the laws of 

statics and dynamics of solids. 

 

Modern railway rolling stock,  

Подвижной состав ВСМ, 

Reliability theory and quality 

management in transport, 

High-Speed Railway 

Infrastructure, Organization 

and planning of scientific 

research (English) 

RWMS, 

FC. 

 

EC2 

Modern 

methods of 

diagnostics 

of rolling 

stock 

LO4, 

LO8 

Basic provisions of technical diagnostics; 

general information about railway rolling 

stock diagnostics systems; innovative 

methods, technologies and equipment for 

rolling stock diagnostics. The discipline 

forms the ability to: plan and organize 

technological processes, using modern 

diagnostic methods, and train production 

personnel to do this; collect and analyze 

diagnostic information data; prepare 

instructions and other technical 

documentation for the diagnosis of railway 

rolling stock. 

Modern railway rolling stock, 

Подвижной состав ВСМ, 

Reliability theory and quality 

management in transport, 

Technical operation and 

service of a rolling stock. 

RWMS, 

FC. 

 

Total  1440 48      
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10. EXPERT CONCLUSIONS  
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11. REVIEWER'S CONCLUSION 
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12. LETTERS OF RECOMMENDATION 
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13. MINUTES OF REVIEW AND APPROVAL 
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14. APPROVAL SHEET 
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15. CHANGES REGISTRATION SHEET 

 

Publicati

on 

number 

Date of 

introduction 
Changes Signature 

1 2 3 4 

    

    

    
    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 

 
 

 

 

 


