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PASSPORT OF THE EDUCATIONAL PROGRAM  

 

1. Application area 

The present educational program on the specialty "Aviation engineering and 

technologies" in English is developed on the basis of the Model curriculum of 

specialty 5B071400-Aviation engineering and technologies (from August 23, 2012 

with changes from May 13, 2016) in accordance with international documents in 

higher education, the recommendations of the ECTS Users' Guide, "Tuning 

Educational Structures in Europe" and establish the requirements for the content of 

education through the results of training, the volume of the training load and the 

level and training of bachelors. 

The educational program is developed taking into account the comparison of 

the laboriousness of the training load in accordance with the requirements of the 

Bologna Declaration. Аs well as taking into account the requirements of the EASA 

PART-66 standard (British model), Model training programs for aviation 

personnel involved in ensuring flight safety (order of the State Aviation Committee 

of the Ministry of Transport and Communications of the Republic of Kazakhstan 

dated September 28, 2013 No. 764 registered in the Ministry No. 8785). 

 

 

2. Normative references 

1. The Law of the Kazakhstan Republic "On Education" (No. 319-III from 

July 27, 2007 in the edition of the Law of the Republic of Kazakhstan from 

24.10.11 No. 487-IV, as amended and supplemented as of July 4, 2013); 

2. The state general compulsory standard of higher education, approved by 

the Decree of the Government of the Republic of Kazakhstan from August 23, 

2012 No. 1080, as amended from May 13, 2016 No. 292; 

3. Typical curriculum on specialty 5B071400-Aviation engineering and 

technologies approved by the Order of the Minister of Education and Science of 

the Republic of Kazakhstan from July 5, 2016; 

4. The Rules for the organization of the educational process on the credit 

technology of education, approved by the Order of the Minister of Education and 

Science of the Republic of Kazakhstan dated April 20, 2011 No. 152; 

5. The National Qualifications Framework, approved by the Protocol of the 

Republican tripartite commission on social partnership and regulation of social and 

labor relations from March 16, 2016; 

6. Model curricula of the cycle of general education disciplines for 

organizations of higher and (or) postgraduate education, approved by Order No. 

603 of the Minister of Education and Science of the Republic of Kazakhstan dated 

October 31, 2018; 

7. Guidance on the use of the European Credit Transfer and Accumulation 

System (ECTS), developed as part of the Bologna process and officially published 

by the European Commission in 2009; 



8. Professional standard «Aircraft Maintenance» item 28, order of the 

Deputy Chairman of the Board of the National chamber of entrepreneurs of the 

Republic of Kazakhstan «Atameken» №239, dated September 6, 2018. 

 

3. Basic terms and abbreviations 

In this document, the following basic terms and definitions are used in 

accordance with the Law of the Republic of Kazakhstan “On Education”, the State 

General Compulsory Educational Standard (SGCES) of the Republic of Kazakhstan 

“Higher Education. Undergraduate. Basic Regulations” No. 292 dated 05.13.2016 and 

SGCES of RK 5.05.001-2005 “Coding System of Academic Disciplines of Higher and 

Postgraduate Education”, international documents in the field of education, European 

Credit Transfer System: 

education – a continuous process of upbringing and education, carried out for 

the purposes of moral, intellectual, cultural, physical development and the formation of 

professional competence; 

bachelor's program – higher education, educational programs of which are 

aimed at training personnel with the award of a bachelor's degree in the relevant 

specialty; 

bachelor – the degree awarded to persons who have mastered the educational 

programs of higher education; 

educational program (EP) – a single complex of basic characteristics of 

education, including the goals, results and content of education, the organization of the 

educational process, the approaches and methods for their implementation, the criteria 

for assessing the learning outcomes; 

student-centered learning – an approach to learning, characterized by innovative 

teaching methods, with the aim of facilitating learning through communication of the 

teacher and the student; 

competences – the ability of students to the practical application of acquired in 

the process of learning knowledge, abilities and skills in professional activities; 

professional competences – knowledge, abilities and skills necessary for the 

effective implementation of professional activities; 

descriptors – a description of the level and amount of knowledge, abilities, skills 

and competencies acquired by the students upon completion of the educational 

program of the appropriate level of higher and postgraduate education; descriptors are 

based on the learning outcomes, the formed competencies, as well as the total number 

of credits; 

learning outcomes – the confirmed by the assessment amount of knowledge, 

abilities and skills, acquired and demonstrated by students after mastering of the 

educational program, and the formed values and attitudes; 

credit technology of education – training based on the selection and self-

planning by the students of the sequence of studying disciplines with the accumulation 

of academic credits; 

academic credit – a unified unit of measurement of the volume of scientific and 

(or) educational work (load) of the student and (or) teacher; 

standard curriculum (SC) – a training document developed on the basis of the 



qualifier of specialties of higher and postgraduate education of the Republic of 

Kazakhstan and SGCES, regulating the structure and volume of the educational 

program by the cycles of disciplines, indicating the list of the credits minimum amount 

for the disciplines of obligatory component and all types of practices, the final 

certification, approved by the authorized body in the field of education; 

obligatory component (OC) – a list of academic disciplines and the 

corresponding minimum amounts of credits established by the standard curriculum and 

studied by the students on a mandatory basis under the educational program; 

elective disciplines – the academic disciplines that are a elective component 

within the framework of the established credits and introduced by the educational 

organizations, reflecting the individual training of the student, taking into account the 

specifics of social and economic development and the needs of a particular region, the 

developed scientific schools of the higher educational institution; 

curriculum – a document regulating the list, consistency, volume (labor 

intensity) of academic subjects, academic disciplines and (or) modules, professional 

practice, other types of educational activities of students of the appropriate level of 

education and forms of control; 

module – a course system in which each course corresponds to an equal number 

of credits or a multiple of it; 

prerequisites – disciplines containing the knowledge, abilities and skills 

necessary to master the discipline under study; 

postrequisites – disciplines for the study of which requires knowledge, abilities 

and skills acquired at the end of the study of this discipline;  

working curriculum (WC) – a training document developed by an educational 

organization independently on the basis of a standard curriculum of a specialty and 

individual curricula of students; 

intermediate certification of the students – a procedure conducted to assess the 

quality of students mastering the content of the part or all volume of one academic 

subject, one academic discipline and (or) module, as well as the professional modules 

within one qualification after completing their study; 

final attestation of the students – a procedure carried out to determine the degree 

of their mastering the volume of subjects, the educational disciplines and (or) modules 

stipulated by the state general compulsory standard of the corresponding level of 

education; 

assessment methods – a full range of written, oral and practical tests/exams, 

projects, presentations, presentations and portfolios, which are used to assess student 

progress and confirm the achievement of learning outcomes for the educational 

component (unit/module); 

assessment criteria – a description of what a student should be able to do and at 

what level in order to demonstrate the achievement of the learning outcome; 

academic mobility – moving of the students or research teachers to study or 

conduct research for a specific academic period (semester or academic year) to another 

organization of higher and (or) postgraduate education (domestically or abroad) with 

mandatory recalculation of mastered curricula, disciplines in the form of academic 

credits in their own organization of higher and (or) postgraduate education or for 



continuing their studies in another organization of higher and (or) postgraduate 

education;  

coding system – a complex of methods and coding rules for classification groups 

and objects of classification of a given set; 

European Credit Transfer and Accumulation System (ECTS) – a student-

centered system for the accumulation and transfer of credit based on the principle of 

transparency in the processes of study, teaching and evaluation. 

In addition to these, the following abbreviations are applied: 

GED – general educational disciplines; 

BD – basic disciplines; 

PD – profile disciplines; 

OC – obligatory component; 

EC – elective component; 

EEEA – external evaluation of educational achievements; 

SSS – self-study of students; 

SSST – self-study of students under the teacher guidance; 

REMC – Republican educational methodical Council. 

 

4. Basic regulations 

4.1 The educational program on the specialty "Aviation engineering and 

technologies" was developed in accordance with the State General Compulsory 

Educational System of the Republic of Kazakhstan, the National Qualifications 

Framework and is coordinated with the Dublin descriptors and the European 

Qualifications Framework. The educational program is focused on the learning 

outcomes. 

4.2 Priority guidelines for the development of the educational program in the 

specialty "Aviation engineering and technologies" were: 

 programs within the framework of the President's Messages, including the 

messages "The Third Modernization of Kazakhstan: Global Competitiveness", 

"Digital Kazakhstan" voiced in the text; 

 interdisciplinary programs; 

 training programs in English language; 

 joint educational programs with the foreign partner universities; 

 professional programs by order of the enterprises-employers; 

 programs, using distance learning technologies, including additional 

education programs. 

4.3 Educational activity at the university is carried out by the credit 

technology of education on the basis of the student-centered approach, in which the 

learning outcomes and competences play the main role and become the main result 

of the educational process for the student. To achieve this goal, the innovative 

teaching methods should be applied, for example: 

 work in the small groups (team) - a joint activity of the students in a group 

under the leadership of a leader, aimed at a common task solving by creatively 



combining the results of individual work of the team members with the division of 

powers and responsibilities; 

 project technology - individual or collective activities at the selection, 

distribution and systematization of material on a particular topic, as a result of 

which a project is drawn up; 

 case study analysis - analysis of the real problem situations that took place 

in the relevant area of professional activity, and the search for options for the best 

solutions; 

 role-playing and business games - role-playing imitation by the students 

of the real professional activities with the performance of the specialist functions at 

the various workplaces; 

 advanced independent work - study of new material by the students before 

studying it in the classroom; 

and others. 

4.4 The educational program is intended to provide the high quality of 

professional education in aviation engineering and technologies in accordance with 

the highest academic standards in the world educational space. 

The program has theoretical and practical components. Terms of study: 4 

years. Forms of training: full-time. During the period of study, the student learns 

153 credits, including theoretical education - 130 credits, professional practice - 12 

credits, physical culture - 8 credits and final examination - 3 credits. 

The awarded degree for the full mastery of the educational program: 

Bachelor of engineering and technologies on specialty "5B071400-Aviation 

engineering and technologies". 

 

5. Code and name of the specialty 

The code of specialty 5B071400-Aviation engineering and technologies in 

accordance with the Classifier of specialties of higher and postgraduate education 

of the Republic of Kazakhstan, this educational program belongs to the section 

technical sciences. 

In the National Classifier of the Republic of Kazakhstan (NC RK 01-2017 

Classification of Occupations), specialists Engineers in aviation technology have 

the code 2144-4 «Engineers in aviation technology», which is part of the group 

2144 mechanical Engineers, professionals in the field of technology, excluding 

electrical engineers; code 2172 «Pilots of aircraft and professionals related 

occupations», which is part of the group 217 professionals in the field of air and 

sea transport management. 

 

6. Level of qualification according to the International Standard of 

Classification of Education 

This educational program corresponds to the level of International Standard 

Classification of Education 6 (ISCED), which do not require the preliminary 

completion of other programs and are classify as first-degree programs. The 

direction of training is bachelor's degree. Duration of training - 4 years. 



According to the International Standard Classification of Education (ISCED 

2013), this educational program applies to mechanical engineers, included in group 

5 «Engineering, manufacturing and construction industries», 52 «Engineering and 

engineering»; 8 «Services», 84 «Transport: flight crews, air traffic controllers». 

 

7. Objectives of the educational program 

The educational program is focuses on the training of highly qualified 

specialists in the field of aviation engineering and technologies, who possess 

certain knowledge and competencies that are in demand on the labor market. 

The objectives of the educational program are: 

- Formation of a person capable of self-improvement and professional 

growth with diverse humanitarian, technical and natural science knowledge and 

interests. 

- 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, possessing a high motivation to 

perform professional activities. 

- Formation of the ability to technical maintenance of aircraft systems and 

engines. 

- Formation of the ability to analyze the operation of aircraft systems, the 

perception of information, setting goals and choosing ways to achieve it. 

- Cooperation to the formation of readiness among graduates: to start an 

internship at the workplace of a specialist in the technical operation of aircraft 

systems in airlines and aircraft repair plants; make suggestions for improving the 

quality of maintenance; use the necessary information to perform their duties. 

- Formation of graduates' readiness to conduct a technical and economic 

analysis of the technical maintenance and repair of aircraft systems, the application 

of the results in practice, the desire for self-development, improvement of their 

skills and mastery. 

- Cooperation in the formation of graduates' readiness for the economical 

and safe maintenance of the systems of aircraft and engines. 

 

8. Field of professional activity of a specialty 

The sphere of professional activity of bachelor on speciality 5В071400 – 

"Aviation technique and technologies" is: 

- the field of science and technology, which includes a set of technologies, 

tools, methods and methods of production activities aimed at ensuring the 

operation of aviation equipment and technologies. 

- the field of aviation transport system related to the technical operation of 

air transport, through the maintenance and repair of aircraft systems and engines. 

- organizational and management activities: development of methodological 

and regulatory documents, technical documentation, examination of technical 

documentation, as well as proposals and measures for the technical operation of 

aviation equipment and technologies; etc. 

- research activities: participation in research, development of projects and 



programs related to the testing and operation of aviation equipment and 

technologies. 

The objects of professional activity of the bachelor of aviation technology 

and technology are the processes, methods and means of flight and technical 

operation of aircraft, engines, on-Board and ground systems, including avionics 

and electrical equipment, as well as automation and control systems. 

 

9. Directions of professional activity 

Areas of professional activity specialty 5B071400 - "Aviation engineering 

and technology": Operation, repair and maintenance of aircraft, air traffic service, 

maintenance of technical systems of aviation security, maintenance, repair and 

Assembly of units of electrical equipment, checking the performance of products 

and systems of aviation equipment, etc. 

Graduates on the specialty 5B071400-Aviation engineering and technologies 

can perform the following types of professional activities: 

- operational and technical; 

- production and management; 

- experimental research; 

- production and technology. 

The bachelor's program is formed by the organization depending on the 

types of educational activity and the requirements for the results of the mastering 

of an educational program oriented to scientific-research and pedagogical types of 

professional activity. 

In addition to the diploma of higher education in the specialty 5В071400 – 

"Aviation engineering and technologies", student gets the certificate confirming 

the exams for one or more programmes of initial training in the form of modules 

according to the Order №750 WORK of the Republic of Kazakhstan dated 

26.09.2013, which give the right to receive a certificate of a specialist in the 

aircraft in the CGA MIR of the Republic of Kazakhstan of the desired category A, 

B1. 

 

10. Competence of a specialist 

Bachelor of Natural Science on specialty 5B071400-Aviation engineering 

and technologies should have general-cultural (GC) and professional (PC) 

competencies: 

 

Competence 

Code 
Competence Description 

GC-1 

knowledge of the main stages of the recent history of the 

progressive development of Kazakhstan's statehood in the context 

of the global and Eurasian historical process 

GC-2 

the ability to freely interpret and creatively use scientific, 

historical and philosophical knowledge to generalize the success 

factors of the Kazakhstan development model on the way to the 

country that has taken place - the Republic of Kazakhstan 



GC-3 

competent use of linguistic and linguocultural knowledge for 

solving communication problems in the multilingual and 

multicultural society of the Republic of Kazakhstan and in the 

international arena 

GC-4 
knowledge of social and ethical values based on social norms and 

tolerance to different cultural and confessional traditions 

GC-5 

knowledge of the basic laws of the functioning and development 

of nature and society, the ability to adequately navigate in various 

social-economic, political and emergency situations 

GC-6 ability to perceive, analyze, summarize information, goal setting 

and choose ways to achieve them 

GC-7 willingness to cooperate with colleagues, work in a team 

GC-8 
the ability to apply legal norms and theories in specific practical 

situations, discern errors and omissions in the logic of reasoning 

GC-9 

the ability to assimilate the basic provisions of economic science 

in the context of the current state and trends in the development 

of the world economy 

PC-1 

knowledge of the principles of construction, features of the work, 

characteristics and parameters of the circuits of aviation 

electronics 

PC-2 

knowledge of the general laws of mechanical movement and 

interaction of material bodies, the laws and methods of theoretical 

mechanics. 

PC-3 

knowledge of the principles of analysis and interpretation of data 

from Kazakhstan and foreign statistics on the processes and 

nature of failures and malfunctions. 

PC-4 
ability to use the basic methods of calculating aerodynamic 

characteristics, depending on operational factors. 

PC-5 
knowledge of the operation of power supply systems for aviation 

equipment. 

PC-6 the ability to formulate classifications and review aerodynamic 

screw theories, as well as to decide on the use of propellers for 

the intended purpose and to summarize the basic safety 

requirements. 

PC-7 

ability to formulate a classification, properties and indicators of 

the quality of aviation fuel, lubricants and special liquids, the 

system of their rational use. 

PC-8 

knowledge in the field of fluid mechanics and gas, hydraulic 

machines and other devices for processing, feeding and moving 

gaseous liquids. 

PC-9 the ability to recognize and classify structural and raw materials 

according to appearance, origin, properties, as well as to classify 

methods for obtaining composite materials. 

PC-10 the ability to analyze and evaluate production technologies at the 



stages of aircraft design and assembly to ensure their reliability 

and safety, to possess methods of compliance control of the 

developed technical documentation with regulatory documents. 

PC-11 

ability to briefly describe each part of the Chicago Convention, 

define the role of the International Civil Aviation Organization, 

compare JAA and EASA by structure and function, determine the 

relationship between Part -145, Part -66 Part -147 and Part-M and 

apply the main provisions Part -66 in practical activities, the 

ability to make management decisions to limit working time and 

the prohibition of work in the event of exposure to harmful, and 

even dangerous for life and health factors on a person at 

workplaces resulting from a violation Nia regulations repairs and 

gross violations of safety regulations. 

PC-12 

the ability to study the state and prospects of development of 

automated control systems for the processes of operation of 

aircraft, to formulate an assessment and forecasting the 

performance indicators of the processes of operating aircraft. 

PC-13 
the ability to use the specification in the process of reading 

assembly drawings, diagrams 

PC-14 

the ability to freely interpret and understand the principles of 

construction, features of work, characteristics and parameters of 

digital integrated circuits of basic logic elements. 

PC-15 

the ability to perform maintenance and repair of aircraft in 

accordance with the requirements of the ETS, to ensure the safe 

performance of maintenance and repair, control and standard 

operations in accordance with the maintenance and repair manual 

and other relevant instructions and tasks. 

PC-16 the ability to establish the cause and make informed decisions on 

the elimination and prevention of failures and malfunctions of the 

airframe design and its functional systems, the ability to 

distinguish the structural elements of aircraft engines, to outline 

the processes occurring in the engine; incidents and incidents, a 

description of the programs for monitoring the reliability of 

aircraft and the quality of maintenance, with enyat formulas for 

calculation of reliability metrics for a certain form of the 

compound. 

 

11. Learning outcomes focused on the Dublin descriptors 

By completion of this educational program is expected that students will be 

able to: 

Cognitive competence: 

A1. know the general laws of the development of nature and society, own a 

culture of thinking; to be guided in ideals and values of a democratic society; 

A2. Know linguistic and cultural linguistics, information and 

communication technologies in professional activities; 



A3. Know the basic laws of aerodynamics, flight dynamics and basic 

methods for calculating aerodynamic characteristics depending on operating 

factors, design of propellers and parts, basic physicochemical and operational 

properties of fuels and lubricants and special liquids (LF), as well as the basics of 

their production technology classification and labeling. 

Functional competencies: 

B1. possess a physical and mathematical culture, computer literacy; 

B2. To be able to organize the metrological support of technological 

processes of aircraft maintenance and repair, to recognize and classify structural 

and raw materials according to their appearance, origin, properties, as well as 

certification processes for aircraft and air personnel; 

B3. To be able to organize routine inspections and maintenance in order to 

maintain the airworthiness of aircraft and ensure flight safety; 

B4. To be able to make applications for the necessary technical equipment 

and spare parts, prepare technical documentation for the repair and develop 

instructions for the operation of technical equipment and aviation equipment; 

B5. To be able to perform professional primary skills, including 

metalworking, manufacturing and repairing simple parts, assembling components 

to ensure the health, efficiency and readiness of aircraft for their intended use and 

with the lowest operating costs; 

System Competencies: 

C1. able to put into practice knowledge to calculate the reliability 

characteristics and determine the requirements for these characteristics in the 

process of design, manufacturing and operation, to demonstrate knowledge of the 

fundamentals of aviation technology, aircraft equipment, fundamentals of aircraft 

engineering and aircraft design; 

C2. able to provide power supply of power plants, systems of energy supply 

of avionics and radio-electronic equipment, use power plants in various operating 

modes, in the event of an emergency situation and failures; to make decisions in 

the event of a non-standard situation in any elements of the power supply system; 

interpret the principles of functioning and mathematical models of biological 

control systems; 

C3. capable of operation and maintenance of aircraft, to verify the technical 

condition and residual life of aircraft and equipment; 

Social (communicative) competence: 

D1. have an idea of the basic teachings in the field of natural and socio-

economic sciences, analyze socially significant problems and processes, be able to 

use the methods of these sciences in various types of professional activity, have 

sufficient theoretical training to analyze the socio-economic situation of countries 

and regions; to realize their professional, social, economic role in society. 

 

12. Accordance of expected learning outcomes to learning methods and 

assessment in forming competencies 

 

Expected results (competence) for each EP module (in accordance with the 



Guidelines for the description of learning outcomes). 

Socio-

humanitarian 

module 

 

6 credits 

 

GC-1 

GC-2  

 

Upon successful completion of this module, students should 

be able to: 

1. demonstrate the knowledge and understanding of the main 

stages of the new history of the progressive development of the 

statehood of Kazakhstan in the context of the world and 

Eurasian historical process; 

2. freely interpret and creatively use the scientific, historical 

and philosophical knowledge to summarize the success factors 

of the Kazakhstan development model on the way to the 

established state - the Republic of Kazakhstan; 

3. perceive, analyze and summarize information, set a goal 

and choose ways to achieve it; 

4. understand the need for the formation of new 

competencies; determine the direction of further personal and 

professional development, self-education and self-development. 

Tool module 

 

15 credits 

 

GC-3 

 

Upon successful completion of this module, students should 

be able to: 

1. competently use linguistic and linguistic-cultural 

knowledge to solve communication problems in a multilingual 

and multi-cultural society of the Republic of Kazakhstan and in 

the international arena; 

2. use information and communication technologies in their 

professional activities; 

3. search for information necessary for the effective 

performance of professional tasks. 

Cultural 

communicativ

e module 

 

7 credits 

GC-4 

 GC-5 

Upon successful completion of this module, students should 

be able to: 

1. demonstrate knowledge of the basic laws of the 

functioning and development of nature and society, the ability to 

adequately navigate in various socio-economic, political and 

emergency situations, knowledge of socio-ethical values based 

on social and legal norms and tolerance to various cultural and 

confessional traditions; 

2. demonstrate knowledge and understanding of sociology 

and psychology; 

3. perceive, analyze and summarize information, set a goal 

and choose ways to achieve it; collect and interpret information; 

4. be aware of the need to form new competencies; 

determine the direction of further personal and professional 

development, self-education and self-development; 

5. use in life practical skills and abilities ensuring the 

preservation and strengthening of health, development and 

improvement of psychophysical abilities and qualities. 

Professional Upon successful completion of this module, students should 



Kazakh and 

foreign 

languages 

 

4 credits 

 

GC-5 

 

be able to: 

1. competently use of linguistic knowledge to solve 

communication professional problems; 

2. perceive, analyze and summarize information, set a goal 

and choose ways to achieve it; 

3. realize the need to form new competencies; determine the 

direction of further personal and professional development, self-

education and self-development; 

4. study of scientific Kazakh / Russian / foreign languages; 

5. apply scientific terminology by specialty. 

6. write scientific articles and active participating in 

scientific discussions in Kazakh / Russian / foreign languages. 

Physics and 

mathematics 

module 

 

12 credits 

 

GC-7 

 GC-8 

 

 

 

 

Upon successful completion of this module, students should 

be able to: 

1. formulate the main sections of mathematics, physics; have 

the basic necessary knowledge for the study of professional 

disciplines; 

2. perceive, analyze and summarize information, set a goal 

and choose ways to achieve it; 

3. present the scientific picture of the world, adequate to 

the modern level of knowledge, on the basis of knowledge 

of the basic provisions, laws and methods of the natural 

sciences and mathematics; 

4. to reveal the natural-science essence of the problems 

arising in the course of professional activity, to involve the 

corresponding physico-mathematical apparatus for their 

solution. 

Theoretical 

basis of 

Aviation 

techniques 

 

4 credits 

 

PC-10 

PC-11 

Upon successful completion of this module, students should 

be able to: 

1. demonstrate knowledge and understanding of civil 

avaition development as state branch, main parts of aircraft and 

helicopters, aerodynamic fundamentals, flight safety foundation, 

airports and airfields of civil aviation; 

2. determine the main data of aircraft, helicopters and 

aviation engines, to make calculatation for determinig aviation 

equipment charachteristics; 

3. systematize civil aviation terminology, have skills on 

creating and implementation of event for providing flight safety,  

4. get information on Airplane structure and Aviation 

Engines, aerodynamic fundamentals and exploitation of Engines, 

flight safety foundation, airports and airfields of Civil Aviation 

Fundamentals 

of Electronics, 

Mechanics and 

Statistics 

Upon successful completion of this module, students should 

be able to: 

1. analyze the main provisions of the sections: statics, 

kinematics, dynamics of the theoretical mechanics of the 



 

8 credits 

 

PC-1  

PC-2  

PC-3 

 

material point, the mechanical system and an absolutely solid 

body; 

2. schematize mechanical phenomena, presenting concrete 

tasks in an abstract form; use of mathematical and physical 

methods in solving engineering problems; 

3. solve problems associated with the movement of material 

bodies; 

4. carry out a comprehensive analysis and interpretation of 

data in solving practical problems on the basis of the 

constructed physical and mathematical models and experiments; 

5. build mathematical models of mechanical and physical 

processes, to apply mathematical methods in solving problems 

during the operation of the aircraft, as well as to analyze the 

results of field tests; 

6. analyze the main types of deтехническое мероприяvices 

and circuits used in electronics; 

7. describe the principle of operation and features of 

rectifiers, inverters and other electrical energy converters used 

in the electrified equipment and flight-navigation complex of 

aircraft.  

Aerodynamics

, devices, 

equipment 

and systems of 

aircraft 

 

9 credits 

 

PC-10 

Upon successful completion of this module, students to be 

able to: 

1. apply practical aerodynamic methods to calculate the 

aerodynamic parameters of an aircraft, use mathematical 

modeling methods to calculate the mechanical characteristics of 

an aircraft under the influence of aerodynamic loads; 

2. demonstrate methods of calculating the aircraft flight 

dynamics of its stability and controllability; 

3. verify the results obtained on the stands.; 

4. calculation of the screw and its control system; 

5. apply the methods of calculating the flight dynamics of the 

aircraft of its stability and controllability and the aircraft’s 

avionics system in practice. 

 

Materials and 

production of 

aviation  

Equipment 

 

13 credits 

 

PC-9 

PC-12 

 

Upon successful completion of this module, students to be 

able to: 

1. take into account modern development trends, materials, 

technologies of their production and aviation equipment in their 

professional activities; 

2. carry out measurements and instrumental control during 

the operation of aircraft, to analyze the results and  estimate the 

errors; 

3. to classify with structural materials, including composite 

materials to differ their characteristics; 

4. develop and use the necessary structural materials to 

ensure the strength, vitality, reliability under the influence of the 



environment and implement its usage in aviation construction; 

5. interpret the main characteristics of construction materials, 

including composite materials, to know the recommended 

reference materials and restrictive assortments for construction 

materials standardized from articles; 

6. To make technical operation and service of means of 

reception, storage, pumping, refueling, refueling and delivery of 

PVC of liquids, oils and special liquids. 

7. Identify and eliminate malfunctions of technological 

equipment of technical means fuel supply of aircraft and ground 

equipment. 

International 

relations and 

aviation 

legislation  

 

5 credits 

 

PC-10 

PC-15 

Upon successful completion of this module, students to be 

able to: 

1. use the basic requirements governing the use of AC. 

2. apply in the work of normative legal acts regulating the 

procedure for designing and designing aircraft; 

3. be guided by state and industry standards; 

4. analyze the national interests and strategic priorities of the 

socio-economic development of the Republic of Kazakhstan in 

the context of globalization; 

5. analyze the system of laws and regulations, regulating 

public relations connected with the use of airspace of 

Kazakhstan Republic  and aviation activity; 

6. To analyze the features of economic processes of air 

transport enterprises. Cost of production in HECTARES. 

Production resources of enterprises and efficiency of their use, 

financial results of transport enterprises. Commercial activities 

of airlines. Strategic and innovative management of transport 

enterprises; 

7. To analyze national interests and strategic priorities of 

socio-economic development of the Republic of Kazakhstan in 

the context of globalization; 

8. To analyze the system of legal acts regulating public 

relations related to the use of the airspace of the Republic of 

Kazakhstan and aviation activities. 

9. To apply legal acts.  

10. use the requirements of regulations governing the 

technology and organization of the aircraft.  

11. apply in practice the requirements of documents relating 

to the work performed. 

12. be guided by state and industry standards. 

System 

security and 

quality 

management 

Upon successful completion of this module, students to be 

able to: 

1. argue the international and national regulatory framework 

for the provision of SS in the Civil Aviation of the Republic of 



 

10 credits 

 

PC-13 

PC-15 

Kazakhstan; 

2. formulate the basics of ensuring the safety of flights on 

civil aircraft of the Republic of Kazakhstan, the rules and 

procedure for the preparation of the analysis on SS; 

3. provide and prepare for flight the aircraft; 

4. provide airport services for flight preparation; 

5. use the rules and procedure for loading the aircraft for the 

safe transportation of passengers, cargo, mail; 

6. monitor the compliance of parameters and the level of 

undesirable effects to regulatory requirements; 

7. effective use of protective equipment; 

8. develop measures to improve occupational safety; plan 

and use measures to improve the sustainability of facilities; 

9. to develop measures for the protection of production 

personnel and the public in emergency situations and, if 

necessary, participation in rescue and other urgent work; 

10. apply the general methodological principles for 

constructing a quality system for manufacturing and servicing 

ATs, taking into account the requirements of ISO 9001: 2001; 

11. use the practical aspects of the implementation of the 

process approach to the quality management of AT; 

12. to evaluate the production and domestic activities of a 

person taking into account the minimization of the negative 

impact on the elements of the environment, including 

professional activities. 

Computer 

technology 

 

 4 credits 

 

PC-14 

 

 

Upon successful completion of this module, students to be 

able to: 

1. Work with spreadsheets, consolidates data, builds charts; 

works with databases; applies methods and information security 

tools; can design and create simple websites; use control 

automation methods 

2. To present technical solutions by means of engineering 

and computer graphics; creates graphic objects in the AutoCAD 

system on different layers, uses the means to ensure the accuracy 

of the construction of graphic objects, and is able to load typical 

elements of drawings; 

3. Imit computer networks in different simulation programs, 

configure and test network functions in popular operating 

systems (Windows, Linux, MacOS) using a graphical interface. 

4.  design electronic components, incl. on the basis of 

microprocessor elements, to read and understand simple 

diagrams of typical electronic equipment on a digital integrated 

element base; select the necessary elements according to the 

reference information in accordance with the working conditions 

of the elements in the scheme, apply theoretical knowledge to 



solve problems related to the construction of digital and 

microprocessor systems and devices; apply the knowledge 

gained from this course in practice in the construction, 

development and operation of integrated circuits of aviation 

equipment. 

5. show the principles of construction, features of work, 

characteristics and parameters of digital integrated circuits of 

basic logic elements, their classification and labeling, their 

conventional graphic symbols on circuit diagrams, operation of 

functional units and semiconductor computer storage devices, 

composition and designation of microprocessor systems and 

methods programming. 

Airplane 

structure and 

reliability of 

aviation 

techniques 

 

5 credits 

 

PC-15 

Upon successful completion of this module, students to be 

able to: 

1. demonstrate knowledge on structure and principle of 

aircraft operation and their functional systems; 

2.  read and understand the technical documentation; 

3. determine the cause and take reasoned decision for 

elimination and failure warning and analysis system of airplane 

structure; 

4. demonstrate the knowledge on the basics of  aircraft 

technology production, aircraft equipment, the fundamentals of 

aircraft operation, the fundamentals of aircraft design and 

engines. 

5. Apply knowledge in practice to calculate reliability 

characteristics and determine the requirements for these 

characteristics in the design, manufacture and operation. 

Technical 

maintenance, 

repair and 

operation of 

aircraft 

 

12 credits 

 

PC-15 

Upon successful completion of this module, students to be 

able to: 

1. use the methods of determining the center of gravity, the 

take-off and landing characteristics of different aircraft; 

2. analyze the main technologies of maintenance, repair and 

restoration of worn aircraft parts and electrical equipment; 

3. use maps for calculating aircraft characteristics, load sheet 

and other tables and charts presented in the RLE, section 

“calculating aircraft characteristics”;  

4. use the basic technology of maintenance, repair and 

restoration of worn parts of the aircraft and electrical equipment; 

5. investigate documentation for  maintenance and 

preservation of airworthiness in order to ensure flight safety at 

the stages of its technical operation; 

6. adequate use of ground -based instrumentation, in-service 

nondestruтехническое мероприяctive examination usage of 

equipment. 

Airframe and Upon successful completion of this module, students should 

https://www.multitran.ru/c/m.exe?t=7121416_1_2&s1=%E3%F0%E0%EC%EE%F2%ED%FB%E9


powerplant 

and engine 

handling 

 

12 credits 

 

PC-16 

be able to: 

1. provide energy-propulsion of power plants, systems of 

power supplying of avionics and radio electronic equipments;  

2. calculate the energetic resources of the aircraft; 

3. use power plants in various modes of operation, in case of 

emergency situations and failures; 

4. make a decision on the occurrence of non-standard 

situations in any elements of the power supply system; to 

interpret the principles of functioning and mathematical models 

of biological control systems; 

5. the main methods of calculation and research of automatic 

control devices used in aircraft; principles of automation of 

control processes in the aircraft; 

6. use resource enhancement of engines and determine their 

condition methods; recognition and environmental effect for 

main engine data; 

7. evaluate Augmented Controls for steadiness and control 

performance quality. 

8. adjust gas-turbine engine (GTE) error from  standard 

technical documentation (STD) 

Radio 

electronic, 

instrumentatio

n and 

electrical 

equipment of 

aircraft 

 

15 credits 

 

PC-2 

PC-13 

Upon successful completion of this module, students should 

be able to: 

1. to be able to wiring the electrical circuit of the product, to 

make measurements of electrical parameters, install and 

dismantle aviation equipment using tools and accessories; 

2. be able to establish the main types of feeder lines and 

elements of the feeder path; 

3. be able to interpret the propagation of radio waves in free 

space and the earth's atmosphere; 

4. be able to describe the main parts of aircraft engines, the 

basics of aerodynamics; 

5. apply knowledge of aviation electrical equipment. 

Technical 

maintenance 

systems of 

avionics in 

exhaust 

airplanes 

 

12 credits  

 

GC-6 

Upon successful completion of this module, students should 

be able to: 

1. be able to use test equipment; 

2. develop design and technological documentation; 

3. identify the faulty nodes of the logic unit, sensors and 

actuators; 

4. to determine the electric power parameters of electric 

machines and apparatus, electrical devices and systems; 

5. select technological equipment for the repair and operation 

of electrical machines and apparatus, electrical systems, 

determine the best options for its use; 

6. apply and knowledge of the basics of radar; 

7. explore the stages of radar surveillance; 



8. Apply knowledge of the basics of the theory of radio 

navigation. 
 

 

Matrix of formation of competencies by modules of the educational program 
Module Name Learning outcomes 

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

Socio-humanitarian 

module 
А1           D1 

Instrumental module  А2          D1 

Cultural and 

communicative module 
А1           D1 

Professional Kazakh and 

foreign language 
 А2          D1 

Physical and 

mathematical module 
   В1         

Theoretical basis of 

aviation techniques 
       В5     

Fundamentals of 

Electronics, Mechanics 

and Statistics 

   В1         

Aerodynamics, device, 

devices and systems of 

aircraft 

  А3          

Materials and production 

of aviation 

Equipment 

  А3  В2        

International relations 

and aviation legislation 
А1           D1 

Security Systems and 

Quality Management 
    В2 В3    С2   

Computer technology  А2           

Airplane structure and 

reliability of aviation 

Techniques 

        С1    

Maintenance, repair and 

operation of aircraft 
     В3 В4   С2 С3  

Airframe and 

powerplant and engine 

handling 

        С1 С2   

Radioelectronic, 

instrumentation and 

electrical equipment of 

aircrafts 

  А3 В1         

Technical maintenance 

systems of avionics in 

exhaust airplanes 

     В3 В4   С2 С3  

 



13. Curriculum of «5B071400-Aviation engineering and technologies» specialty 

 

Сode Names оf disciplines/other educational activities Credits Semesters 

I II III IV V VI VII VIII 

lec+ practice+ lab 

GENERAL EDUCATION DISCIPLINES (GED) 28  

OBLIGATORY COMPONENT (OC) 21         

Module 1 Social and humanitarian module 6         

SIK1101 Modern history of Kazakhstan (State Examination) 3 2+1+0        

Fil 2102 Philosophy 3    2+1+0     

Module 2 Instrumental module 15         

IYa 1103 Foreign language 6 0+3+0 0+3+0       

K(R)Ya 1104  Kazakh (Russian) language 6 0+3+0 0+3+0       

IKT 1105 
Information and communication technologies (in 

English) 
3  2+0+1       

 Total of obligatory component  21 9 9 0 3 0 0 0 0 

ELECTIVE COMPONENT (ЕС) 7  

Module 3 Finance and law module 7         

 Legal bases of corruption control 2         

 Basics of Transport Systems Security 2         

 Psychology of interpersonal communication 3         

Module 3(1) Cultural and communicative module 7         

 Culture of speech and language communication 2     1+1+0    

 The human factor and psychology 3 2+1+0        

 Political Science and Sociology 2   1+1+0      

 Total of electivecomponent  7 3 0 2 0 2 0 0 0 

CORE DISCIPLINES(CD) 69  

OBLIGATORY COMPONENT (OC) 20  

Module 4 Professional kazakh and foreign language 4         

PK(R)Ya2201 Professional kazakh (russian) language 2   0+2+0      

POIYa2202 The professional focused foreign language 2    0+2+0     



Сode Names оf disciplines/other educational activities Credits Semesters 

I II III IV V VI VII VIII 

lec+ practice+ lab 

Module 5 Physical and mathematical module 12         

VM 1203 Higher Mathematics 1 3 2+1+0        

VM 1204 Higher Mathematics 2 3  2+1+0       

Fiz 1205 Physics 1 3 2+1+0        

Fiz 1206 Physics 2 3  2+1+0       

Module 6 Theoretical basis of aviation techniques  4         

TOAT 2207 Theoretical basis of aviation techniques 1 2   1+1+0      

TOAT 2208 Theoretical basis of aviation techniques 2 2    1+1+0     

 Total of obligatory component  20 6 6 4 4 0 0 0 0 

ELECTIVE COMPONENT (ЕС) 49  

Main disciplines of the educational program   

Module 7 
Fundamentals of Electronics, Mechanics and 

Statistics 
8         

OE 2201 Fundamentals of Electronics 2   1+1+0      

TM 2202 Theoretical Mechanics 3   2+1+0      

St 2203 Statistics 3    2+1+0     

Module 8 
Aerodynamics, device, devices and systems of 

aircraft 
9         

ADP 2204 Aerodynamics and flight dynamics 3   2+1+0      

SAVS 2305 Aircraft avionics system 3     2+1+0    

VSU 2306 Screw and its control systems 3      2+1+0   

Module 9 Materials and production of aviation equipment 13         

HTVS 2307 Chemistry and ground supply of aircraft 2      1+1+0   

JGSBS 2208 Liquid gas systems of aircraft 3    2+1+0     

TM 2209 Technical mechanics 3    2+1+0     

Mat 2210 Materials Science 3   2+1+0      

TPAT 2211 Technology of aircraft production 2   1+1+0      

Module 10 International relations and aviation legislation  5         

AZ 1212 Aviation legislation 2  1+1+0       

MEO 3213 International economic relations 3     2+1+0    



Сode Names оf disciplines/other educational activities Credits Semesters 

I II III IV V VI VII VIII 

lec+ practice+ lab 

Module 11 System security and quality management 10         

OTE 3214 Labor protection and ecology 2      1+1+0   

SUK 3215 Standardization and quality management 3      2+1+0   

SBP 3216 Flight safety system 3     2+1+0    

UTPA 4217 Management of technological processes in the airline 2       1+1+0  

Module 12 Computer technology 4         

TChKG 1218 Technical drawing and computer graphics 2  1+1+0       

ChESP 2219 Digital electronic systems and devices 2    1+1+0     

 Total of elective component 49 0 4 14 10 9 10 2 0 

MAJOR DISCIPLINES (MD) 32  

OBLIGATORY COMPONENT (OC) 5  

Module 13 Constraction and reliability of aviation equipment 5         

KLA 3301 Construction of aircraft 3     2+1+0    

HAT 4302 Reliability of aviation equipment 2       1+1+0  

 Total of obligatory component  5 0 0 0 0 3 0 2 0 

ELECTIVE COMPONENT (ЕС)  27  

Module 14 Maintenance, repair and operation of aircraft 12         

PTO 3303 Maintenance Practice  3      2+1+0   

OOTOVS 

4304 

Organization and maintenance of aircraft 

maintenance 
2       1+1+0  

TEVS 4305 Technical operation of aircraft 3       2+1+0  

RAT 4306 Repair of aviation equipment 4       2+2+0  

Module 14 (1) Technical maintenance systems of avionics in 

exhaust airplanes 
12         

Rn 3303(1) Radio navigation 3      2+1+0   

Rs 4304 (1) Radiocontact 2       1+1+0  

TOR 4305 (1) Theoretical bases of radar detection 3       2+1+0  

 Technical maintenance and repair of aviation 

systems and avionics 
4       2+2+0  

Module 15 Power plants and controls 15         

AUGD 3307 Automation and control of gas turbine engines 2      1+1+0   



Сode Names оf disciplines/other educational activities Credits Semesters 

I II III IV V VI VII VIII 

lec+ practice+ lab 

SUAD 4308 Aviation engine control systems 3       2+1+0  

PAK 4309 Strength of aircraft construction  3       2+1+0  

KAD 3310 Aircraft engine design 4     2+2+0    

SVS 3311 Aircraft systems 3      2+1+0   

Module 15 (1) 
Radioelectronic, instrumentation and electrical 

equipment of aircrafts 
15         

Ed 3307 (1) Electrodynamics, AFU and RRV 2      1+1+0   

PReO 4308(1) Instrumentation and radio-electronic equipment 3       2+1+0  

Ael 4309 (1) Aviation Electrical Equipment 3       2+1+0  

SU 3310 (1) Silent installations 4     2+2+0    

PNSK 3311(1) Pilotage-navigation systems and complexes 3      2+1+0   

 Total of elective component  27 0 0 0 0 4 8 15 0 

 Total of theoretical studies 129 18 19 19 18 18 18 19 0 

ADDITIONAL TYPES OF TRAINING(ATT) 23  

OBLIGATORY COMPONENT (OC)          

 Physical Training Module 8         

FK Physical Training 8 0+0+2 0+0+2 0+0+2 0+0+2     

 Professional practice module 12         

UP Educational Internship 
2  

2 

(1 week) 
      

PrP Practice Training 
10    

1 

(2,5 week) 
 

1 

(2,5 week) 
 

3  

(7,5 week) 

 Total on additional types of training 20 2 4 2 3 0 1 0 8 

FINAL ATTESTATION 3         

GES State exam in the specialty 
1        

1 

(2 week) 

NZDR Writing and Presentation of Diploma Work 

(Project) 
2        

2 

(4 week) 

TOTAL 153 21 22 20 21 18 21 19 11 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CONTENT OF EDUCATIONAL MODULES OF DISCIPLINES 

  



In this section are used the following abbreviations: 

 

ACS – automatic control system; 

AD – aircraft engine; 

ADF – Automatic Direction Finder; 

AFU – antenna-feeder devices; 

AGTSU – Automatic control systems (regulation) of aviation gas turbine power 

plants; 

AiKT – Aviation and Space Technology; 

ANV – acts of unlawful interference; 

AP – an accident; 

API – accident and incident; 

AT– aircraft technology; 

ATC – Air Traffic Control; 

ATS – air traffic service; 

BC – life safety; 

BP – flight safety; 

BT – air transport; 

DME – Distance Measuring Equipment; 

DR – thesis; 

EASA – European Aviation Safety Agency; 

EC – electronic computer; 

EMM – economic and mathematical model; 

ETD – operational and technical documentation; 

EU – European Union; 

FADEC – Full Authority Digital Engine Control System; 

GIK – gyroscopic induction compass; 

GTD – gas turbine engine; 

HF – High Frequency; 

IATA – International Air Transport Association; 

IAS – engineering and aviation service; 

ICAO – International Civil Aviation Organization; 

JAA – Joint Aviation Authorities Training Organization; 

KLA – the design of aircraft; 

KPA – test equipment; 

KS – combustion chamber; 

KV – short wave; 

LA – aircraft; 

MEP – powerful electromagnetic field; 

Microwave – ultra high frequencies; 

MK – control method; 

MRO – maintenance and repair; 

NTD – regulatory and technical documentation; 

OPS – operational; 

PIC – anti-icing system; 



PNS – flight and navigation systems; 

PPS – fire system; 

PS – grease; 

PVC – anti-crystallization liquid; 

RA – Radio Altimeter; 

Radar – radar station; 

REO – radio electronic equipment; 

RLE – flight operation manual; 

RNU – radio navigation device; 

RRV – radio propagation; 

RS – radio communication. 

TC – solid lubricant; 

TCAS – Traffic collision avoidance system; 

TDRD – dual turbojet engine; 

TE – turbojet engine; 

TEIR – technical maintenance and repair; 

THEN – maintenance; 

TOAT – theoretical foundations of aviation technology; 

TVD – turboprop engine; 

VHF – ultrashort waves; 

VHF – Very High Frequency; 

VIC – visual measuring control; 

VNA – input guide vanes; 

WXR – Weather avoidance radar; 

SA – nozzle; 

SAR – automatic control system; 

SARD – automatic engine control system; 

SL – special liquids; 

SP – slipway; 

SVS – air signal system; 

 

 



GENERAL EDUCATIONAL DISCIPLINES (GED) – 28 credits 

 

OBLIGATORY COMPONENT (OC) – 21 credits 

 

Social and humanitarian module – 6 credits 

 

Upon successful completion of this module, students should be able to: 

1. demonstrate the knowledge and understanding of the main stages of the 

new history of the progressive development of the statehood of Kazakhstan in the 

context of the world and Eurasian historical process; 

2. freely interpret and creatively use the scientific, historical and 

philosophical knowledge to summarize the success factors of the Kazakhstan 

development model on the way to the established state - the Republic of 

Kazakhstan; 

3. perceive, analyze and summarize information, set a goal and choose ways 

to achieve it; 

4. understand the need for the formation of new competencies; determine the 

direction of further personal and professional development, self-education and self-

development. 

 

As a result of studying the module, student able to: 

A1. know the general laws of the development of nature and society, own a 

culture of thinking; to be guided in ideals and values of a democratic society; 

D1. have an idea of the basic teachings in the field of natural and socio-

economic sciences, analyze socially significant problems and processes, be able to 

use the methods of these sciences in various types of professional activity, have 

sufficient theoretical training to analyze the socio-economic situation of countries 

and regions; to realize their professional, social, economic role in society. 

 

SIK1101 Modern history of Kazakhstan - 3 credits 

 

Prerequisites: no. 

Postrequisites: no. 

As a result of studying the discipline, the student is able to: 

- systematize the conceptual foundations of the study of modern history of 

Kazakhstan; 

- to compare the ideas of continuity and continuity of historical and cultural 

development, the deep roots of the spiritual heritage of Kazakhstan; 

- to reveal the significance of the formation of historical consciousness and 

ideological principles in accordance with national priorities; 

- to classify historical sources reflecting the features of the modern history of 

Kazakhstan; 

- to identify the historical patterns of the development of society, paying 

attention to the study of historical originality; 



- master the techniques of historical description and analysis of the causes 

and consequences of the events of the modern history of Kazakhstan; 

Predict possible solutions to contemporary problems based on an analysis of 

the historical past and reasoned information; 

- argue the features and significance of the modern Kazakhstan model of 

development; 

- to explain the importance of education of patriotism, in the spirit of 

democratic values of modern society on the example of the vital activity of 

historical personalities. 

Studying topics: 

1. Conceptual framework for the study of national history. 

2. Prerequisites for the formation of independence in Kazakhstan: national 

liberation uprisings and the formation of the idea of a national state. 

3. The process of polarization of political forces. 

4. Civil and political confrontation. 

5. Implementation of the Soviet model of nation-building. 

6. Contradictions and consequences of Soviet reforms in Kazakhstan in the 

second half of the twentieth century. 

7. The policy of "restructuring" of Kazakhstan. 

8. Formation of the state structure of the Republic of Kazakhstan. 

9. Kazakhstan model of economic development. 

10. Social modernization - the basis of the welfare of society. 

11. Ethno-demographic processes and the strengthening of interethnic 

harmony. 

12. Socio-political development prospects and spiritual modernization. 

13. The policy of forming a new historical consciousness and worldview of 

the people of the Great Steppe. 

14. Kazakhstan is a state recognized by the modern world. 

15. N.A. Nazarbayev - a person in history. Formation of a united nation of 

the future. 

 

Fil 2102 Philosophy - 3 credits 

 

Prerequisites: Modern history of Kazakhstan. 

Postrequisites: no. 

As a result of studying the discipline, the student is able to: 

- describe the main content of ontology and metaphysics in the context of the 

historical development of philosophy; 

- explain the specifics of the philosophical understanding of reality; 

- justify the worldview as a product of philosophical reflection and study of 

the natural and social world; 

- Classify the methods of scientific and philosophical knowledge of the 

world; 

- Interpret the content and specific features of the mythological, religious 

and scientific worldview; 



- to substantiate the role and importance of key ideological concepts as 

values of the social and personal being of a person in the modern world; 

- analyze the philosophical aspect of media texts, socio-cultural and personal 

situations to substantiate and make ethical decisions; 

- to formulate and correctly argue their own moral position in relation to the 

actual problems of modern global society; 

- conduct research that is relevant to identify the philosophical content of 

problems in the professional field and present the results for discussion. 

Studying topics: 

1. The emergence and development of philosophy. The subject and method 

of philosophy. 

2. Historical types of philosophy. 

3. Basic philosophical understanding of the world. 

4. The problem of being. Ontology and metaphysics. 

5. Consciousness and language. 

6. Cognition and creativity. 

7. Scientific and extra-scientific knowledge. Science and technology. 

8. Philosophy of man and value world. 

9. Human. Life and death. Meaning of life. 

10. Ethics. The philosophy of values. 

11. Freedom. 

12. Aesthetics. Perception and creation of beauty. 

13. Society and culture. 

14. Philosophy of history. 

15. «Magilik Yel» and «Ruhani zangyru» - the philosophy of the new 

Kazakhstan. 

 

 

Instrumental Module – 15 credits 
 

Upon successful completion of this module, students should be able to: 

1. competently use linguistic and linguistic-cultural knowledge to solve 

communication problems in a multilingual and multi-cultural society of the 

Republic of Kazakhstan and in the international arena; 

2. use information and communication technologies in their professional 

activities; 

3. search for information necessary for the effective performance of 

professional tasks. 

 

As a result of studying the module, student able to: 

A2. Know linguistic and cultural linguistics, information and 

communication technologies in professional activities; 

D1. have an idea of the basic teachings in the field of natural and socio-

economic sciences, analyze socially significant problems and processes, be able to 

use the methods of these sciences in various types of professional activity, have 



sufficient theoretical training to analyze the socio-economic situation of countries 

and regions; to realize their professional, social, economic role in society. 

 

IYa 1103 Foreign language – 6 credits 

 

Prerequisites: no. 

Postrequisites: Professionally-oriented Foreign Language. 

As a result of studying the discipline, the student is able to: 

- reproduce orthoepic, spelling, stylistic norms of Russian / Kazakh / foreign 

languages; 

- use the features of professional oral and written scientific speech; 

- apply the technology of interpretation and analysis of the texts of scientific 

literature in the specialty; 

Have an idea of the role and importance of information and information 

technology in the development of modern society and the economy of knowledge 

in the English language; 

- practice the main methods, methods and means of obtaining, storing, 

processing information; 

- have computer skills as an information management tool; 

- to build work with information in the global computer networks and 

corporate computer systems in English; 

- Competently use linguistic and cultural linguistic knowledge for 

communication in a multilingual and multicultural society of the Republic of 

Kazakhstan and in the international arena. 

Studying topics: 

1. The content of the educational program level A1. 

2. The content of the educational program level A2. 

3. The content of the educational program level B1. 

4. The content of the educational program level B2 + LSP. 

5. The content of the educational program of level C1. 

6. The content of the educational program of the level - CALP – cognitive 

academic proficiency in the language. 

 

K(R)Ya1104 Kazakh (Russian) Language – 6 credits 

 

Prerequisites: no. 

Postrequisites: Professional Kazakh (Russian) language. 

As a result of studying the discipline, the student is able to: 

- to make the right choice and use of language and speech means on the 

basis of knowledge of a sufficient amount of vocabulary, system of grammatical 

knowledge, pragmatic means of expressing intentions; 

- transfer the factual content of texts, formulate their conceptual information, 

describe output knowledge (pragmatic focus) of the entire text, as well as of its 

individual structural elements; 



- interpret the information of the text, explain in the volume of certification 

requirements the style and genre specificity of the texts of the socio-cultural, socio-

political, official business and professional areas of communication; 

- request and report information in accordance with the situation of 

communication, evaluate actions and actions of participants, use information as a 

tool to influence an interlocutor in situations of knowledge and communication in 

accordance with certification requirements; 

- to build programs of speech behavior in situations of personal, social and 

professional communication in accordance with the norms of language, culture, the 

specifics of the sphere of communication, certification requirements; 

- to discuss ethical, cultural, socially significant problems in the discussions, 

to express their point of view, to defend it reasonably, to critically evaluate the 

opinion of interlocutors; 

- participate in communication in various situations of different areas of 

communication in order to realize their own intentions and needs (everyday, 

educational, social, cultural), declaring about them ethically correctly, 

meaningfully complete, lexico-grammatically and pragmatically adequate to the 

situation; 

- compile household, socio-cultural, and official business texts in accordance 

with generally accepted standards and functional orientation, using adequate 

lexical-grammatical and pragmatic material of a certain certification level, which is 

adequate for the purpose set. 

Studying topics: 

1. The content of the educational program level A1. 

2. The content of the educational program level A2. 

3. The content of the educational program level B1. 

4. The content of the educational program level B2 + LSP. 

5. The content of the educational program of level C1. 

6. The content of the educational program of the level - CALP – cognitive 

academic proficiency in the language. 

 

IKT1105 Information and Communication Technologies - 3 credits 

 

Prerequisites: no. 

Postrequisites: Digital electronic systems and devices 

As a result of studying the discipline, the student is able to: 

- explain the purpose, content and development trends of information and 

communication technologies, justify the choice of the most appropriate technology 

to solve specific problems; 

- explain the methods of collecting, storing and processing information, how 

to implement information and communication processes; 

- describe the architecture of computer systems and networks, the purpose 

and functions of the main components; 

- use information Internet resources, cloud and mobile services for 

searching, storing, processing and distributing information; 



- use software and hardware of computer systems and networks for 

collecting, transmitting, processing and storing data; 

- analyze and justify the choice of methods and means of protecting 

information; 

- using digital technologies to develop data analysis and data management 

tools for various activities; 

- to carry out project activities in the specialty with the use of modern 

information and communication technologies. 

Studying topics: 

1. Introduction. The concept of information and communication systems. 

Informatization of society. Applications of information and communication 

technology. 

2. Units of measurement information. Digital logic level of a computer. 

Logic, Boolean algebra, truth tables. Logic gates, circuits. 

3. Numeral systems.  Historical examples of numeral systems: positional 

and non-positional. Arithmetic operations for different numeral systems. 

4. Organization of computer systems. Memory structure. Hardware: input, 

processing, and output devices. Physical components of a computer system. 

5. Directions for further development of ICT. Quantum computers. 

Artificial intelligence. 

6. Operating system as main part of the system software. Non-standard 

architecture computers, adaptation of the operating system kernel and software. 

7. Introduction to the operating system UNIX / Linux. The history of UNIX 

(UNIX, Linux, GNU, BSD, Minix). 

8. Installing OS (Linux OS, MS Windows OS). Virtual machine. Dual boot 

(Linux and Windows). Live USB, CD, DVD. Creation of backups of system. 

9. Applications of Linux. Linux distributions. Desktop environment (KDE, 

GNOME, etc.). 

10. Software. System software. Application software (customized). Utility 

software. Architecture of software. Testing of software. License, patent software. 

11. Web-applications development technology. Client programming 

languages. Server-side programming languages. 

12. Telecommunications and networks. Principles of construction and 

classification of computer networks. 

13. Database systems and business intelligence. Electronic and mobile 

commerce. Systems development. 

14. Algorithms (types, properties, methods of presentation). Sorting 

algorithms. The analysis of search algorithms.  
15. Knowledge management and Specialized information systems.The 

personal and social impact of computers. 
 

 

ELECTIVE COMPONENT – 7 credits 

 

Cultural and communication module – 7 credits 



 

Upon successful completion of this module, students should be able to: 

1. demonstrate knowledge of the basic laws of the functioning and 

development of nature and society, the ability to adequately navigate in various 

socio-economic, political and emergency situations, knowledge of socio-ethical 

values based on social and legal norms and tolerance to various cultural and 

confessional traditions; 

2. demonstrate knowledge and understanding of sociology and psychology; 

3. perceive, analyze and summarize information, set a goal and choose ways 

to achieve it; collect and interpret information; 

4. be aware of the need to form new competencies; determine the direction 

of further personal and professional development, self-education and self-

development; 

5. use in life practical skills and abilities ensuring the preservation and 

strengthening of health, development and improvement of psychophysical abilities 

and qualities. 

 

As a result of studying the module, student able to: 

A1. know the general laws of the development of nature and society, own a 

culture of thinking; to be guided in ideals and values of a democratic society; 

D1. have an idea of the basic teachings in the field of natural and socio-

economic sciences, analyze socially significant problems and processes, be able to 

use the methods of these sciences in various types of professional activity, have 

sufficient theoretical training to analyze the socio-economic situation of countries 

and regions; to realize their professional, social, economic role in society. 

 

Kul2106 Culturology – 2 credits 

 

Prerequisites: Modern history of Kazakhstan, Political Science and 

Sociology Sociology. 

Postrequisites: no 

As a result of studying the discipline, the student is able to: 

- describe the morphology and anatomy of culture as a system of parameters 

and forms in contexts: nature, man, society; 

- explain the origin and essence of signs, values, archetypes, symbols as a 

system of cultural code through correlation with the type of material culture, a 

certain way of being; 

- streamline information about the cultural heritage of the inhabitants of 

Kazakhstan and determine the channels of their influence on the development of 

the culture of the Kazakh people; 

- to classify the cultural capital of the Turks, to streamline the forms and 

channels of cultural interaction with the peoples of Western Europe, the Middle 

East, to identify their contribution to the intellectual and cultural history of 

humanity and the Kazakh people; 



- reasonably and reasonably provide information about the various stages of 

development of Kazakh culture as a factor in the preservation of cultural heritage 

and the Kazakh language, including modern state programs for its development 

and modernization; 

- give an objective assessment of the national cultural heritage from the 

standpoint of maintaining the status of the Kazakh culture, the Kazakh language 

and their role in shaping the cultural and national identity; 

- assess the state of modern Kazakh culture, identify and substantiate the 

prospects for its development and the direction of modernization; to build 

programs of professional activities with regard to cultural specificities; 

- to objectively evaluate the cultural policy of Kazakhstan and, on its basis, 

build inter-ethnic and intercultural communications taking into account cultural 

specifics, enter into a discussion on cultural issues, and reasonably defend one’s 

opinion. 

Studying topics: 

1. The morphology of culture. The concept and essence of culture. 

2. Semiotics culture. 

3. The language of culture. 

4. Anatomy of culture. 

5. Space and forms of culture. 

6. Cultural heritage of the inhabitants of Kazakhstan. 

7. Culture of nomads of Kazakhstan. 

8. Cultural heritage of the Turks of Kazakhstan. 

9. Medieval culture of Central Asia. 

10. Cultural heritage of the Kazakh people. 

11. The formation of the Kazakh culture. 

12. Kazakh culture at the turn of the XVIII - the end of the nineteenth 

centuries. 

13. Kazakh culture of the twentieth century. 

14. Kazakh culture in the context of modern world processes. 

15. Cultural policy of Kazakhstan. 

 

ChFP2107 The human factor and psychology – 3 credits 

 

Prerequisites: Modern history of Kazakhstan 

Postrequisites: Flight safety system. 

As a result of studying the discipline, the student is able to: 

- understand the role and place of psychological knowledge in the system of 

human sciences; 

- describe the concepts of personality and interpersonal communication in 

the context of the formation and modernization of the national consciousness; 

- analyze the value-semantic structure of the individual and highlight the 

main priorities for the purpose of self-determination and personal growth in the 

framework of the modernization of consciousness; 



- use psychological knowledge for career planning and building a 

professional path; 

- assess their own psychological qualities, resources and capabilities; 

- justify the value and place of interpersonal communication as a factor in 

the development of a harmonious personality; 

- develop your own strategies for effective interpersonal communication, use 

the skills of stress management and time management, self-presentation skills to 

improve personal and professional effectiveness; 

- apply different strategies for resolving conflict situations in personal and 

professional interaction. 

Studying topics: 

1. Psychology of personality and its role in the system of human sciences. 

2. Motivational-need sphere of personality. 

3. Emotions and emotional intelligence. 

4. Volitional processes and the psychology of self-regulation. 

5. Temperament and character. 

6. Values, interests, norms as the spiritual basis of personality. 

7. Psychology of the meaning of life and professional self-determination. 

8. Psychology of career growth. 

9. Psychology of communication. 

10. Perceptual side of communication. 

11. Interactive side of communication. 

12. The communicative side of communication. 

13. The concept and structure of the socio-psychological conflict. 

14. Models of individual behavior in conflict. 

15. Techniques and techniques for effective communication. 

 

PS2106 Political Science and Sociology – 2 credits 

 

Prerequisites: no 

Postrequisites: no. 

As a result of studying the discipline, the student is able to: 

- to determine the objects of the study of sociology (society, social 

organizations, social groups, individuals, etc.) to explain the social reality; 

- explain key sociological ideas and theories and describe the social structure 

and stratification of society, distinguish and analyze the degree of social inequality; 

- to reveal the mechanism of formation of public opinion and consciousness 

in society; 

- analyze the characteristics of social institutions in the modernization of 

Kazakhstani society; 

- describe the features of the organization and functioning of political 

institutions (institutions of representation and coordination of interests); 

- demonstrate an understanding of the mechanisms and principles of the 

functioning of political power, political institutions, domestic, foreign, world 

politics and international relations; 



- demonstrate an understanding of the nature and laws of the functioning and 

development of politics, its role in various spheres of society; 

- justify the relationship of political systems and political regimes. 

 

Studying topics: 

1. Sociology in understanding the social world. 

2. Social structure and stratification. 

3. Mass media, technology and society. 

4. Sociology of ethnicity and nation. 

5. Religion, culture and society. 

6. Family and modernity. 

7. Deviation, crime and social control. 

8. Economy, globalization and labor. 

9. Social change: the latest sociological debate. 

10. Politics in the structure of public life. 

11. The rule of law and civil society. 

12. The specificity of political parties, party systems and socio-political 

movements and organizations. 

13. World politics and modern international relations. 

14. Sovereign Kazakhstan in the system of international relations. 

15. The third modernization in the Republic of Kazakhstan. 

 

 

 

 

  



BASIC DISCIPLINES (BD) - 69 credits 

 

OBLIGATORY COMPONENT (OC) – 20 credits 

 

Professional kazakh and foreign language Module - 4 credits 
 

Upon successful completion of this module, students should be able to: 

1. competently use of linguistic knowledge to solve professional problems; 

2. perceive, analyze and summarize information, set a goal and choose ways 

to achieve it; 

3. realize the need to form new competencies; determine the direction of 

further personal and professional development, self-education and self-

development; 

4. study of scientific Kazakh / Russian / foreign languages; 

5. apply scientific terminology by specialty. 

6. write scientific articles and active participating in scientific discussions in 

Kazakh / Russian / foreign languages. 

 

As a result of studying the module, student able to: 

A2. Know linguistic and cultural linguistics, information and 

communication technologies in professional activities; 

D1. have an idea of the basic teachings in the field of natural and socio-

economic sciences, analyze socially significant problems and processes, be able to 

use the methods of these sciences in various types of professional activity, have 

sufficient theoretical training to analyze the socio-economic situation of countries 

and regions; to realize their professional, social, economic role in society. 

 

PK(R)Ya2201 Professional Kazakh (Russian) Language - 2 credits 

 

Prerequisites: Kazakh (Russian) Language. 

Postrequisites: no. 

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

- know the orthoepic, orthographic, stylistic norms of the Russian / Kazakh 

language; 

- understand the features of professional oral scientific speech; 

- determine the features of professional written scientific speech; 

- justify the strategy and tactics of speech communication in the field of 

professional interaction; 

- be able to speak with an oral message; 

- to build oral and written statements in different communicative situations; 

- understand and analyze the structural and semantic organization of a 

scientific text; 

- perform various operations with the text: describe, summarize information; 

- master the technology of interpretation and analysis of the texts of 

scientific literature in the specialty. 



 

Studying topics: 

1. Language and its main functions. Language and speech 

2. Types and forms of speech 

3. Text. Text Signs 

4. Text. Types of communication in the text. Chain connection Chain Transfer 

Methods 

5. Functional-semantic types of speech. Description as a functional-semantic type 

of speech 

6. Functional-semantic types of speech. Narration as a functional-semantic type 

of speech 

7. Functional-semantic types of text. Reasoning as a functional-semantic type of 

text 

8. General characteristics of functional styles of literary language 

9. Conversation style and its language features 

10.  Official business style and language attributes 

11.  The journalistic style and its language features 

12.  Artistic and literary style and its language features 

13.  Scientific style and its language features 

14.  Structural and semantic articulation of the text. Theme of the scientific text 

15.  The communicative task of the scientific text 

 

POIYa2202 The professional focused Foreign Language - 2 credits 

 

Prerequisites: Foreign Language 

Postrequisites: no. 

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

- master the functional features of oral and written professional-oriented 

texts; 

- possess strategies of communicative behavior in situations of international 

professional communication; 

- understand oral (monologue, dialogical) speech within professional topics; 

- participate in the discussion of topics related to the specialty; 

- independently prepare and make oral reports on professional topics, 

including using multimedia technologies; 

- extract the necessary information from sources in a foreign language 

created in different sign systems (text, table, graph, diagram, audiovisual series, 

etc.) in typical situations of professional and business communication. 

 

Studying topics: 

1. Revising tenses, direct and indirect speech, prepositions: above, below, over, 

under. 

2. Past tenses: simple, continuous, perfect. 

3. Future forms: going to, present continuous, will/shall. 



4. present perfect and past simple; 

5. Participle I, participle II, perfect participle; 

6. comparatives and superlatives; 

7. Writing a progress test №1; 

8. Read and retell the text; 

9. Must, have to, should (obligation); 

10. Must, may, might, can’t (deduction); 

11. Infinitive and its forms; 

12. First conditional and future time clauses + when, until, etc; 

13. First conditional; 

14. Second conditional; 

15. Basic grammar, special terminology from the textbook. 

 

Physical and mathematical module – 12 credits 
 

Upon successful completion of this module, students should be able to: 

1. formulate the main sections of mathematics, physics; have the basic 

necessary knowledge for the study of professional disciplines; 

2. perceive, analyze and summarize information, set a goal and choose ways 

to achieve it; 

3. present the scientific picture of the world, adequate to the modern level of 

knowledge, on the basis of knowledge of the basic provisions, laws and methods of 

the natural sciences and mathematics; 

4. to reveal the natural-science essence of the problems arising in the course 

of professional activity, to involve the corresponding physico-mathematical 

apparatus for their solution.. 

 

As a result of studying the module, student able to: 

B 1. possess a physical and mathematical culture, computer literacy. 
 

VM 1203 Higher Mathematics 1 – 3 credits 

 

Prerequisite: no. 

Postrequisite: Higher Mathematics 2. 

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

- to achieve a good understanding of the basic concepts and be able to apply 

these concepts to different mathematical situations; 

- to know the basic fundamental concepts of linear algebra: the basis of 

linear algebra and the method of coordinates; all forms and equations of geometric 

objects of the first and second order, the basic definitions, theorems, rules, methods 

and formulas of linear algebra; 

- to approve and prove the main theorems related to the above concepts; 

- provide written explanations of key concepts ideas from the course; 



- clearly present and explain solutions to problems both in writing and 

orally; 

- apply mathematical reasoning and mathematical analysis to solve 

theoretical and applied problems. 

Studying topics: 

1. Lots. Numerical sets. Operations on sets. Venn diagram. Cardinality. 

2. Permutations and combinations. Standard permutation record. The 

structure of the permutation cycle. The sign of the permutation. 

3. «Matrixes. Classification of matrices. Elementary matrix operations» 

4. Determinants of the second and third orders. Determinants of n-th order. 

Minors and cofactor of elements of the matrix. Properties of the determinant. 

Expansion of the determinant by column or row elements. Determinants of special 

matrices. 

5. The rank of a matrix. Linear combination. Linear independence. Basis. 

Linear space. Dimension. Computation of the inverse matrix. Elementary 

transformations. 

6. Linear equation system. The criterion of compatibility of a system of 

linear equations (theorem of Kronecker-Capelli). Square matrix. Classes of 

equivalent matrices. 

7. Finding solutions to a system of linear equations by the inverse matrix 

method. Solution space 

8. Vector and basic definitions. Linear operations on vectors. 

9. Scalar and vector product of two vectors and their properties. 

10. Mixed product. Properties of the mixed product. 

11. Linear dependence of vectors. Cartesian coordinate system. Change of 

coordinates when replacing the basis. 

12. Linear vector space. Dimension and basis of linear space. Linearly 

independent vectors. 

13. Bilinear and quadratic forms. Polyline images. Bilinear form. The law of 

change of matrix of bilinear forms. Symmetric and skew-symmetric forms. 

Quadratic form. 

14. Coordinate transformation when moving to a new basis. Transition 

matrix. Theorem on the existence of a fundamental system of solutions. 

15. Linear transformations (operators). Coordinate representation of linear 

transformations. Sum of linear transformations. 

 

VM 1204 Higher Mathematics 2 – 3 credits 

 

Prerequisite: Higher Mathematics 1. 

Postrequisite: Statistics. 

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

- know the basic concepts, definitions and formulas; 

- learn the basic methods of solving problems. 

Studying topics: 



1. Differential calculus of functions of many variables. Definition of limit 

of a function. Continuity of the function of several variables. Partial derivative. 

2. Total increment and total differential, its application in approximate 

calculations. Differentiability of the function of several variables. The derivative of 

a complex function. 

3. Directional derivative. Gradient. The equation of the tangent plane on 

the surface. The equation of the normal. Extremum of the function of two 

variables. 

4. Multiple integrals. 

5. Curvilinear and surface integrals. Formulas Of Green, Stokes, 

Ostrogradsky. 

6. Numerical series. Signs of convergence of sign-positive series: 

d'alembert, Cauchy, integral sign, signs of comparison. 

7. Alternating rows. Leibniz's Theorem. Absolute and conditional 

convergence of the alternating series. 

8. Functional series, their special case-power series. Uniform convergence 

of the series. Abel's Theorem. Termed differentiation and integration of the 

functional range. Fourier series. 

9. Differential equations of first order: separable variables, homogeneous 

10. First order differential equations: linear, in full differentials. Finding the 

integrating factor. 

11. Higher order differential equations. Lowering the order of the 

differential equation. 

12. Linear homogeneous differential equation. Differential equations of the 

second and higher orders with constant coefficients. Cauchy problem. 

13. Inhomogeneous linear differential equations with standard right-hand 

side. Method of selection of decisions. Inhomogeneous linear differential 

equations. A method of variation of arbitrary constants. 

14. Classical definition of probability. Basic theorems of probability theory. 

Repetition of tests. The Formula Of Bernoulli. Moivre-Laplace Theorems. 

Poisson's Theorem. Discrete random variables. 

15. General and sample population. Empirical distribution functions. 

Distribution characteristics: arithmetic mean, mode and median. Empirical 

moments and their calculation. 

 

Fiz 1205 Physics 1 – 3 credits 

 

Prerequisites: no. 

Postrequisites: Physics 2. 

As a result of training the student is able to: 

- demonstrate the ability to use fundamental laws, theories of classical and 

modern physics, as well as methods of physical research as the basis of the system 

of professional activity; 



- generalize skills of solving typical problems of the discipline from different 

areas of physics as the basis of the ability to solve professional problems; 

- make decisions to choose methods of decision, both in analytical form and 

with the use of computer technology. 

- use the acquired knowledge and skills to solve practical problems of 

everyday life, to ensure the safety of their own lives, environmental management 

and environmental protection. 

- independently conduct experimental physics research, processing of results 

and to assess orders of magnitude of physical quantities. 

Studying topics: 

1. Elements of kinematics, Dynamics of a material point and systems of 

points, non-Inertial reference systems 

2. Work and energy. The motion of a rigid body 

3. Movement of liquids and gases. Mechanical vibrations and waves 

4. Molecular-kinetic theory, Statistical and thermodynamic methods for 

studying molecular systems 

5. The first and second law of thermodynamics 

6. Electric field. Conductors and dielectrics in an electric field. 

7. Constant electric current. Current strength and density. EMF. Electric 

current in gases. Types of discharges in gases in the atmosphere. Aurora. 

8. Magnetic field. Ampere's Law. Law Of Bio-Savar-Laplace. Faraday's 

law of electromagnetic induction.  

9. Magnetism of matter, the earth's Magnetic field, the mechanism of its 

occurrence, Alternating current. 

10. Electric oscillations, Electromagnetic field, the main provisions of 

Maxwell's theory. 

11. The interaction of light with matter, Wave and quantum concepts of the 

nature of light. Huygens principle 

12. Interference and diffraction of light. Coherence of waves. Diffraction 

pattern, grating. Light polarization. 

13. Photons and their properties. Atomic structure. Physics of atomic 

nucleus and elementary particles 

14. Solid state physics. Crystal structure of solids. Amorphous bodies 

15. Structure and development of the Universe. Our star system is a Galaxy. 

Other galaxy. The Infinity Of The Universe. 

 

Fiz 1206 Physics 2 – 3 credits 

 

Prerequisite: Physics 1 

Postrequisite: Theoretical mechanics 

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

- To know the basic physical phenomena and processes on which the 

principles of action of objects of professional activity, areas and possibilities of 

application of physical effects are based; 



- Know the fundamental concepts, laws and theories of classical and 

modern physics, the limits of applicability of the basic physical models; 

- Apply basic physical quantities and constants, their definitions and units; 

- Use methods for solving physical problems important for technical 

applications; 

- Use technologies for working with different types of information. 

Studying topics: 

1. Kinematics and dynamics of translational motion 

2. Dynamics of rotational motion 

3. Work. Energy. Mechanics of continua 

4. Oscillation 

5. Waves 

6. Molecular kinetic theory 

7. Phenomenological thermodynamics 

8. Electric field 

9. Constant electric current 

10. Magnetostatics 

11. Electromagnetic induction. Electromagnetic oscillations and waves 

12. Interference 

13. Diffraction 

14. Quantum optics 

15. Atomic physics and quantum mechanics. Nuclear physics and 

elementary particles. 

 

Module Theoretical basis of aviation techniques – 4 credits 

 

Upon successful completion of this module, students should be able to: 

1. demonstrate knowledge and understanding of civil avaition development 

as state branch, main parts of aircraft and helicopters, aerodynamic fundamentals,  

flight safety foundation, airports and airfields of civil aviation; 

2. determine the main data of aircraft, helicopters and aviation engines, to 

make calculatation for determinig aviation equipment charachteristics; 

3. Systematize civil aviation terminology, skills on creating and 

implementation of event for providing flight safety; 

4. get information on Airplane structure and Aviation Engines, aerodynamic 

fundamentals and exploitation of Engines, flight safety foundation, airports and 

airfields of Civil Aviation  

 

As a result of studying the module, student able to: 

B5. To be able to perform professional primary skills, including locksmith 

operations, manufacturing and repairing simple parts, assembling components to 

ensure the health, efficiency and readiness of aircraft for their intended use and 

with the lowest operating costs. 

 

TOAT 2207 Theoretical basis of aviation techniques 1 – 2 credits 



 

Prerequisites: Higher mathematics 1-2, Physics 1-2, Fundamentals of life 

safety. 

Postrequisites: Theoretical basis of aviation techniques 2. 

As a result of studying the discipline a student: 

1. demonstrate knowledge of the elements of the aircraft structure. 

2. understand the basics of aerodynamics and operation of the aircraft. 

3. perform simple calculations to determine the parameters of aircraft; 

4. to analyze the principle of operation of functional systems; 

5. use the terminology adopted in civil aviation, skills in the development 

and implementation of organizational and technical measures to ensure flight 

safety. 

Studying topics: 

 1. Civil aviation as a branch of the state economy. Classification of 

aircraft. 

 2. Basic information about the aerodynamics of the AIRCRAFT.  

 3. Basic information about civil aviation aircraft (HA), aircraft schemes. 

 4. Centering characteristics of the aircraft. 

 5. Elements of aircraft design. Fuselage, wing, tail.  

 6. Mechanization of the wing. 

 7. Design of aircraft landing gear. 

 8. The work of the system of cleaning and landing gear. 

 9. Hydraulic system, its purpose and principle of operation. 

 10. Hydraulic units. 

 11. Operation of control systems 

 12. The fuel system of the aircraft. 

 13. Air conditioning and automatic pressure control system 

 14. Anti-icing system of the aircraft. 

 15. Fire-fighting system of the aircraft. 

 

TOAT 2208 Theoretical basis of aviation techniques 2 – 2 credits 

 

Prerequisites: Higher mathematics 1-2, Physics 1-2, Theoretical foundations 

of aviation technology -1. 

Postrequisites: No 

As a result of studying the discipline a student: 

1. demonstrate acquired knowledge (of the systems and major components 

of the helicopter, the design and principle of operation of the engines); 

2. demonstrate an understanding of the overall structure of the aviation 

transport system and its parts (airport, airfield, ATS, IAS, etc.); 

3. cooperate new knowledge with basic knowledge, interpret its content; 

4. analyze the educational situation and suggest the direction of its solution; 

6. synthesize, interpret and evaluate the results of the discipline, modules, 

content of the intermediate exam; 

7. to analyze the dynamics of solving scientific problems of the course  



8. analyze the learning outcomes of the course, summarize them with 

scientific essays, presentations, reviews, etc.; 

9. to constructive, educational and social interaction in the group; 

10. formulate the problem, offer to consider it, and justify its importance; 

11. to accept criticism and to criticize; 

12. work in team; 

13. discuss the importance of aviation in the transport system; 

14. identify areas for further personal and professional development 

Studying topics: 

 1. The design of the helicopter and its systems. 

 2. Helicopter rotor. 

3. Basic information about aircraft engines. 

 4. The design of aircraft engines. 

 5. Structural elements of TRD.  

 6. The design of the piston engine. 

 7. Design of functional systems at. 

 8. Organization of technical operation of aircraft. 

 9. Serviceability and access to the aircraft flight. 

 10. Operational and technical documentation. 

 11. The guidelines of IAS 

 12. Basics of safety. 

 13. Organization of aircraft preparation for flights. 

 14. Airports and airfields. 

 15. Equipment Parking. 

 

 

ELECTIVE COMPONENTS – 49 CREDITS 

 

Main disciplines of the educational program 

 

Fundamentals of Electronics, Mechanics and Statistics module – 8 credits 

 

Upon successful completion of this module, students should be able to: 

1. analyze the main provisions of the sections: statics, kinematics, dynamics 

of the theoretical mechanics of the material point, the mechanical system and an 

absolutely solid body; 

2. schematize mechanical phenomena, presenting concrete tasks in an 

abstract form; use of mathematical and physical methods in solving engineering 

problems; 

3. solve problems associated with the movement of material bodies; 

4. carry out a comprehensive analysis and interpretation of data in solving 

practical problems on the basis of the constructed physical and mathematical 

models and experiments; 



5. build mathematical models of mechanical and physical processes, to apply 

mathematical methods in solving problems during the operation of the aircraft, as 

well as to analyze the results of field tests; 

6. analyze the main types of devices and circuits used in electronics; 

7. describe the principle of operation and features of rectifiers, inverters and 

other electrical energy converters used in the electrified equipment and flight-

navigation complex of aircraft. 

 

As a result of studying the module, student able to: 

B 1. possess a physical and mathematical culture, computer literacy. 

 

OE 2201 Fundamentals of Electronics – 2 credits 

 

Prerequisites: Phisics 1-2. 

Postrequisites: Digital electronic systems and devices, Aircraft avionics 

system. 

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

1. Have general information about the element base of the circuitry 

(resistors, capacitors, diodes, transistors, microcircuits, elements of 

optoelectronics). 

2. To determine the parameters of semiconductor devices and system 

engineering elements. 

3. Identify semiconductor devices and circuitry elements. 

4. Apply basic information about electro vacuum and semiconductor 

devices, rectifiers, oscillatory systems, antennas; amplifiers, electrical signal 

generators. 

5. Compare digital-analog and analog-digital converters. 

6. Disassemble the principle of propagation of signals in communication 

lines. 

7. Distinguish between logical elements and logical design in chip bases. 

Studying topics: 

1. Notation diodes. The characteristics and properties of diodes 

2. Diodes connected in series and in parallel  

3. Main characteristics and use of silicon diodes triode (thyristors) 

4. Key characteristics and use of light-emitting diodes, photoconductive 

diodes, varistors 

5. Functional check diodes. 

6. Main characteristics and use of rectifying diodes 

7. Legend transistors 

8. The description and location of the components. 

9. Characteristics and properties transistors. 

10. Description and operation of logic circuits and linear 

11. Operational amplifier. 

12. Description and use of printed circuit boards. 



13. Understanding of the following terms: a system of open and closed-

loop servo feedback analog converter system. 

14. The principles of operation and the use of the following components / 

features synchronous systems converters, differential, control and torque. 

15. The principles of operation and the use of the following components / 

transformers, inductive and capacitor converters. 

 

TM 2202 Theoretical Mechanics –3 credits 

 

Prerequisite: Physics 1-2, higher mathematics 1-2. 

Postrequisites: Technical Mechanics 

As a result of learning the discipline, the student is able: 

1. To form knowledge of the general laws of mechanical movement and 

interaction of material bodies, laws and methods of theoretical mechanics. 

2. Apply knowledge of mechanics sections: statics, kinematics and 

dynamics. 

3. Use the basic laws of mechanical movement and interaction of material 

bodies. 

4. Get an idea of the statics of a solid, center of gravity, kinematics, the 

dynamics of a point, the dynamics of a solid body system, the d'Alembert principle 

and the Lagrange equation. 

Studying topics: 

1. Introduction. Introduction to statics. Connections and their reactions. 

2. The system of converging forces. The theory of moments of forces and 

pairs of forces. 

3. Flat arbitrary system of forces. Spatial arbitrary system of forces. 

Independent work. General conditions of equilibrium of the spatial system of 

forces. 

4. Center of parallel forces. The center of gravity. Friction. 

5. Introduction to kinematics. Kinematics point. Independent work. 

Determining the speed and acceleration of a point in the coordinate and natural 

ways of specifying the motion. 

6. Kinematics of a solid body. Progressive movement of the body. 

Rotational motion of a solid body. 

7. Plane-parallel motion of a rigid body. Difficult point motion. Independent 

work. Determination of absolute point acceleration in complex motion. 

8. Introduction to the dynamics. The dynamics of the material point. 

9. Fluctuations of the material point. Moment of inertia of a solid. 

Independent work. The moments of inertia of the system and the solid with respect 

to the plane, axis and pole. 

10. Introduction to the dynamics of the mechanical system. General 

theorems of dynamics. 

11. Theorem on the change in the amount of motion of the system. The 

theorem on the change of the angular momentum of the system. Independent work. 

Application of the moment theorem to the motion of a liquid (gas). 



12. Elementary work of force, various ways to define it. The theorem on the 

change in the kinetic energy of a point and a system. 

13. Principle of d'Alembert. Applications of general dynamics theorems to 

the dynamics of a rigid body. Independent work. Elementary theory of the 

gyroscope. 

14. The laws of conservation of energy. Elements of analytical mechanics. 

15. D'Alembert principle for a point and a system of material points. The 

principle of possible displacements and the general equation of dynamics. 

Independent work. The general equation of dynamics. 

 

St 2203 Statistics – 3 credits 

 

Prerequisite: higher mathematics 1-2. 

Postrequisites: Technical Mechanics 

As a result of learning the discipline, the student is able: 

1. Demonstrate the following results: basic concepts, categories and 

statistical tools; 

2. Apply basic construction methods. 

3. To calculate and analyze a modern system of indicators characterizing the 

failures and malfunctions of aircraft. 

4. To determine the main features of the organization and functioning of 

Kazakhstan and foreign state statistics bodies. 

5. Calculate statistics indicators on the basis of standard methods and current 

operational documentation; 

6. Analyze and interpret data from Kazakhstan and foreign statistics on the 

processes and nature of failures and malfunctions. 

7. Identify trends in statistical indicators. 

Studying topics: 

1. The subject and method of statistics. 

2. Statistical observation. 

3. Summary and grouping of data. 

4. Absolute and relative values. 

5. Average values and indicators of variation. 

6. Selective observation. 

7. Dynamics rows, Indices. 

8. Correlation and regression analysis. 

9. Statistics of population and labor resources. 

10. Indicators of the use of labor resources in terms of number, working 

time, labor productivity. 

11. Statistics of national wealth. 

12. Statistics of equipment and materials. 

13. The system of national accounts. 

14. Statistics of living standards of the population. 

15. Product statistics. 



 

Module Aerodynamics, device, devices and systems of aircraft – 9 credits 
 

Upon successful completion of this module, students should be able to: 

1. apply practical aerodynamic methods to calculate the aerodynamic 

parameters of an aircraft, use mathematical modeling methods to calculate the 

mechanical characteristics of an aircraft under the influence of aerodynamic loads; 

2. demonstrate methods of calculating the aircraft flight dynamics of its 

stability and controllability; 

3. verify the results obtained on the stands.; 

4. calculation of the screw and its control system; 

5. apply the methods of calculating the flight dynamics of the aircraft of its 

stability and controllability and the aircraft’s avionics system in practice. 

 

As a result of studying the module, student able to: 

A3. Know the basic laws of aerodynamics, flight dynamics and basic 

methods for calculating aerodynamic characteristics depending on operational 

factors, design of propellers and parts, basic physicochemical and operational 

properties of combustive-lubricating materials and special fluids classification and 

labeling. 

 

ADP 2204 Aerodynamics and flight dynamics - 3 credits 

 

Prerequisites: Physics 1-2. 

Postrequisites: The design of aircraft, propeller and its control systems. 

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

 to use the basic methods for calculating aerodynamic characteristics 

depending on operational factors. 

 to establish the causes of failures and make informed decisions to 

eliminate and prevent failures and malfunctions in the design of the airframe and 

the functional systems of the aircraft. 

 to determine the basic parameters of air. 

 to the definition of the basic physical properties of air. 

 to the explanation of the basic equations of aerodynamics. 

 to the analysis of aircraft dynamics. 

Studying topics: 

1. Basic parameters and physical properties of air. 

2. Basic equations of Aeromechanics 

3. Boundary layer 

4. Aerodynamic force. 

5. Aerodynamic moments 

6. Aerodynamic characteristics of the profile 

7. Geometric characteristics of the wing 

8. Aerodynamic characteristics of the aircraft.                                                            



9.     Supersonic gas flow. 

10. Horizontal flight of the aircraft. 

11. Climb. The planning of the aircraft 

12. The plane took off. Plane landing. 

13. The twists and turns of the aircraft. 

14. Controllability of the aircraft. Stability of the aircraft. 

15. Aerodynamic compensation of rudders and ailerons. 

 

SAVS 2305 Aircraft avionics system - 3 credits 

 

Prerequisites: Electronics basics. 

Postrequisites: Reliability of aviation technology. 

As a result of studying the discipline, the student is able to: 

1. to the analysis of the work of aviation electrical systems. 

2. to the analysis of the possible causes of failures and malfunctions of 

aviation electrical equipment. 

3. to the knowledge of the work of power supply systems of aviation 

equipment. 

4. to the description of the basic principles of the work of aircraft generators. 

5. to explain the principle of operation of the power supply network of the 

aircraft; 

6. to the evaluation of the work of electrical aircraft. 

Studying topics: 

1. Analysis of the current state of the aircraft electrical equipment. 

2. Aircraft DC generators and their voltage regulation 

3. Parallel operation and protection of DC generators. 

4. Aviation electric machines of alternating current and regulation of their 

voltage. 

5. Drives of the generator of alternating current of stable frequency. 

6. Stable frequency AC power supply systems  

7. Aircraft converters.  

8. Aircraft electrical network. 

9. Chemical sources of electrical energy. 

10. The power supply of the aircraft Fokker-50. 

11. The power unit of the Tu-154B, M 

12. The power supply system of the Airbus A320-200 

13. The power supply system of airliner Boeing-757-200 

14. Aircraft engine start system 

15. The system of feathering. 

 

VSU 2306 Screw and its control systems - 3 credits 

 

Prerequisites: Aerodynamics and flight dynamics. 

Postrequisites: Aircraft repair. 

As a result of studying the discipline, the student is able to: 



1. to justify the design of propellers and parts of their equipment, as well as 

to form the purpose and application of the propeller using the vortex screw theory 

N.Е. Zhukovsky; 

2. to the formulation of classifications and a review of screw aerodynamic 

theories, aerodynamic testing of screw models and flight dynamics. 

3. to the formulation of general questions on the principle of operation of the 

propeller, as well as an explanation of the causes of the manufacturing technology 

and materials used in the propeller; 

4. to decide on the use of the propeller for the intended purpose and 

generalization of the basic safety requirements. 

5. to the orientation in terminology in the study of special issues relating to 

propellers, including aerodynamics, and flight dynamics; 

Studying topics: 

 1. General information about screws 

2. Design of propellers and parts of their equipment 

3. Screw equipment parts designs 

4. Description of the design of some screws. 

5. The aerodynamics of the rotor. 

6. The theory of the isolated blade element. 

7. Vortex theory of screw N. E. Zhukovsky 

8. Aerodynamic tests of models of screws. 

9. The use characteristics of the tested propellers 

10. Design of the propeller blade. 

11. Static picture of forces and moments acting on the screw 

12. Dynamic picture of forces and moments acting on the screw. 

13. The regulation screw. 

14. The noise of the screw 

15. A brief description of the production of blades and screw bushings. 

 

 

Module Materials and production of aviation equipment - 13 credits 

 

Upon successful completion of this module, students should be able to: 

1. take into account modern development trends, materials, technologies of 

their production and aviation equipment in their professional activities; 

2. carry out measurements and instrumental control during the operation of 

aircraft, to analyze the results and  estimate the errors; 

3. to classify with structural materials, including composite materials to 

differ their characteristics; 

4. develop and use the necessary structural materials to ensure the strength, 

vitality, reliability under the influence of the environment and implement its usage 

in aviation construction; 



5. interpret the main characteristics of construction materials, including 

composite materials, to know the recommended reference materials and restrictive 

assortments for construction materials standardized from articles; 

 

As a result of studying the module, student able to: 

A3. Know the basic laws of aerodynamics, flight dynamics and basic 

methods for calculating aerodynamic characteristics depending on operational 

factors, design of propellers and parts, basic physicochemical and operational 

properties of combustive-lubricating materials and special fluids classification and 

labeling 

B 2. To be able to organize the metrological support of technological 

processes of aircraft maintenance and repair, to recognize and classify structural 

and raw materials according to their appearance, origin, properties, as well as 

certification processes for aircraft and air personnel. 

 

HTVS 2307 Chemistry and ground supply of aircraft – 2 credits 

Prerequisites: Theoretical foundations of aviation technology 

Postrequisites: Aircraft engine design 

As a result of studying the discipline, the student is able to: 

 to study the basic physicochemical and operational properties of fuels and 

lubricants and special liquids (LF), as well as the basics of the technology for their 

preparation, classification and labeling; 

 to the formulation of the classification, properties and indicators of the 

quality of aviation fuel, lubricants and special liquids, the system of their rational 

use. 

 to the analysis of general issues of classification of nomenclatures: the 

range and scope of fuel, oils and special fluids; 

 to summarize the basic requirements for safety, industrial hygiene, fire 

and explosive safety at fuel and lubricants facilities and refueling aircraft. 

 free to navigate the terminology in the study of specific issues related to 

fuel, including Chemistry. 

Studying topics: 

1. General characteristics of fuel 

2. Primary processing of jet fuel. 

3. Basic physico-chemical properties of fuels 

4. Production of aviation fuels. 

5. Aviation and automobile gasolines. 

6. Diesel fuels. 

7. Fuel for gas turbine and rocket engines 

8. Aviation lubricants and oils. 

9. Plastic (PS) and solid (TS) lubricants 

10. Scopes, features of operation and the basic requirements for gear oils. 



11. Transmission, technical and instrument oils. 

12. Requirements for greases for various operating conditions of AT. 

13. Working fluids for hydraulic systems and depreciation racks of the 

aircraft. 

14. Solvents, washes, detergents 

15. Safety measures during the work, storage and transportation of fuels 

and lubricants. 

 

JGSBS 2208 Liquid gas systems of aircraft – 3 credits 

Prerequisites: Theoretical foundations of aviation technology 

Postrequisites: The design of aircraft 

As a result of studying the discipline, the student is able to: 

 to study the basics of knowledge in the field of fluid mechanics and gas, 

hydraulic machines and other devices for processing, feeding and moving gaseous 

liquids necessary for further study of special disciplines and practical activities in 

the specialty. 

 mastering the theoretical foundations of fluid and gas mechanics, know 

the basic design formulas and methods for applying them to solving engineering 

engineering problems, be able to independently build a design diagram and find the 

right solution to the problem. 

 to operational troubleshooting, improving operational efficiency and 

quality of service of fluid systems, consciously assimilating the requirements of the 

governing documents, as well as the formation of prerequisites for the further 

improvement of hydromechanisms. 

 to the formation of students' methods of applying the basic laws of 

equilibrium and the movement of liquids and gases to solve practical problems in 

the design, construction and operation of life support systems for high-rise and 

long-span buildings and structures. 

 to master the methodology and develop the skills of applying the theory to 

solving specific problems and, therefore, master the method of hydraulic 

calculations of various systems and structures; 

Studying topics: 

1. Hydraulics and its application on aircraft. 

2. Hydrodynamics. The main characteristics of a moving fluid. 

3. Hydrodynamic similarity. 

4. Loss of friction pressure. 

5. The outflow of liquid and gases through the holes. 

6. Unsteady fluid flow. 

7. Classification of pipelines. 

8. Pump classification and hydromotors. 

9. Volumetric pumps, structures, design and operation. 



10. Schematic diagrams of power boosters, coefficients transmission, speed 

gain and feedback. 

11. Electro-hydraulic amplifiers and steering cars autopilot and corrective 

feedback on pressure, flow, load and speed. 

12. Control equipment. 

13. Pipelines, hoses, hydraulic joints, manifold, valves, pipeline connections. 

14. Protection against destruction. 

15. Filters, air and water separators, dehumidifiers, sumps, drainage devices. 

 

TM 2209 Technical mechanics – 3 credits 

Prerequisites: Theoretical mechanics, Technical drawing and computer 

graphics 

Postrequisites: Durability of aircraft design, standardization and quality 

management 

As a result of studying the discipline, the student is able to: 

 describe the structure of mechanisms and the main types of mechanisms. 

 to form knowledge about the dynamic balancing of rotors and determine 

the generalized reduced forces and masses. 

 to assess the mechanical properties of materials. 

 calculate the shafts taking into account the torsion and spatial bending. 

 summarize the results on transmission mechanisms. 

 describe the types of connections, fasteners and rivets of the aircraft. 

Studying topics: 

1. Structure. The main types of mechanisms 

2. Balancing mechanisms. Movement mechanism under the influence of 

forces 

3. Aircraft Materials - ferrous metals. Bases of calculations on strength and 

stiffness 

4. Types stress state. Geometric characteristics of planar sections 

5. The central tension (compression).The cut and crushing 

6. Torsion. Springs. Direct transverse bending 

7. Complex species strain. The calculations under varying stresses 

8. Transmission. The geometry of involute gears 

9. The calculation of cylindrical gear teeth bending. Calculation of the 

cylindrical gear by a contact stresses. 

10. Bevel gears. Planetary gears.  

11. Worm gears. Transmissions with flexible coupling.  

12. Shafts and axis. The shaft coupling.  

13. Bearings. Bearings 

14. Fasteners.Screw threads. Bolts, studs and screws. Bolts, studs and 

screws.  

15. Retaining device. Locking devices Rivets aircraft.Aircraft rivets 

 



Mat 2210 Materials Science – 3 credits 

Prerequisites: Physics chemistry 

Postrequisites: The design of aircraft 

As a result of studying the discipline, the student is able to: 

 recognize and classify structural and raw materials according to 

appearance, origin, and properties. 

 to determine the types of construction materials. 

 choose materials for the design according to their purpose and operating 

conditions. 

 conduct research and testing of materials; 

 describe the laws of crystallization processes and the structure of the 

formation of metals and alloys, the basis of their heat treatment, methods of 

protecting metals from corrosion; 

 classify ways to obtain composite materials. 

 analyze the structure and properties of metals, methods of their research. 

Studying topics: 

1. The atomic crystal structure of metals. The mechanical properties of 

metals 

2. Aircraft materials are non-ferrous metals. Black metals. 

3. Aircraft materials - composite and non-metallic materials. 

Characteristics, properties and characteristics of conventional composite and non-

metallic materials, except wood, used in the manufacture of aircraft 

4. Wooden structures. Fabric cover 

5. Foundations and causes of corrosion. Identification of defects / wear of 

composite and non-metallic materials 

6. Screw thread. Bolts studs, screws 

7. Aircraft Locking Devices. Aircraft Rivets 

8. Basic information about alloys, state diagrams of double alloys. State 

diagram of iron-carbon alloys 

9. Modern metal alloys. Metals and alloys with special properties 

10. Ceramic materials. Composite materials 

11. Sealants and adhesives. Sealants and adhesives 

12. Materials for the glider of airplanes and helicopters. Heat-resistant 

materials for promising gas turbine engines 

13. Pipes and connections. Springs 

14. Bearings. Transmissions 

15. Control Cables. Electrical cables and connectors 

 

TPAT 2211 Technology of aircraft production – 2 credits 

Prerequisites: Physics 

Postrequisites: The design of aircraft 

As a result of studying the discipline, the student is able to: 



 give practical skills for the synthesis and analysis of the structures of 

promising aircraft taking into account their manufacturability. 

 develop working technical documentation and ensure the execution of 

completed design works; 

 to the treatment of regulatory and technical documentation. 4. know the 

methods of control over the compliance of the developed technical documentation 

with the standards, technical specifications and other regulatory documents (BCD-

8). 

 to create and maintain documentation necessary to support all stages of the 

life cycle of the design under development (BCD-9). 

 to the organization of workplaces, their technical equipment and the 

placement of technological equipment on them (PT-1. 7). to use the standards and 

typical methods of monitoring and assessing the quality of manufactured products 

(PT-3). 

Studying topics: 

1. Technological processes for assembling AT 

2. Technological processes 

3. Process components 

4. Manufacturability of design, interchangeability and methods of linking 

5. Technological design 

6. Assignment of joints and connectors 

7. Technological requirements for design interchangeability 

8. Application in the design of aircraft of various methods of connection 

and their manufacturability 

9. Glider design assembly methods 

10. Basic concepts of aircraft assembly technology 

11. Basic schemes for linking shapes and sizes of parts and tooling. 

12. Assembly devices 

13. Requirements for stocks 

14. Structure and elements of SP 

15. Features installation and testing of functional systems and units 

 

 

Module International relations and aviation legislation – 5 credits 
 

Upon successful completion of this module, students to be able to: 

1. use the basic requirements governing the use of AC. 

2. apply in the work of normative legal acts regulating the procedure for 

designing and designing aircraft; 

3. be guided by state and industry standards; 

4. analyze the national interests and strategic priorities of the socio-

economic development of the Republic of Kazakhstan in the context of 

globalization; 

5. analyze the system of laws and regulations, regulating public relations 

connected with the use of airspace of Kazakhstan Republic  and aviation activity; 



6. use in practice on projects at all stages of work laws and regulations. 

 

As a result of studying the module, student able to: 

A1. know the general laws of the development of nature and society, own a 

culture of thinking; to be guided in ideals and values of a democratic society; 

D1. have an idea of the basic teachings in the field of natural and socio-

economic sciences, analyze socially significant problems and processes, be able to 

use the methods of these sciences in various types of professional activity, have 

sufficient theoretical training to analyze the socio-economic situation of countries 

and regions; to realize their professional, social, economic role in society. 

 

AZ 1212 Aviation legislation – 2 credits 

 

Prerequisites: Human factor and psychology 

Postrequisites: Flight safety system. Health and safety 

As a result of studying the discipline, the student is able to: 

1. To a brief description of each part of the Chicago Convention, especially 

the final clauses. 

2. Analyze the importance of IATA Operational Safety Audit (IOSA) and IATA 

Safety Audit for Ground Operations.  

3. Define the role of the International Civil Aviation Organization.  

4. Compare JAA and EASA in structure and function.  

5. Identify the relationship between Part-145, Part-66, Part-147 and Part-M.  

6. To apply the basic provisions of Part-66 in practice. 

Studying topics: 

1. Chicago Convention 

2. IATA – international air transport Association 

3. Role of the International civil aviation organization 

4. The role of EASA; Role of the member States EASA 

5. Relationship between Part-145, Part-66, Part-147 and Part-M 

6. Part-66 a Guide to licensing staff THAT is entirely   

7. Part -145 requirements for the organization of Maintenance (as approved 

by the organization THAT) 

8. EU-OPS 

9. Common understanding of Part 21 and EASA certification specifications 

such as CS-23, 25, 27, 29. 

10. Documentation 

11. A detailed understanding of the provisions in Part-21 concerning 

airworthiness. 

12. Detailed understanding of Part-M. 

13. Program THE ALL, verification THE and inspections. 

14. Authorized body and operators of civil aircraft. 

15. Flight support. 

 



MEO 3213 International economic relations – 3 credits 

 

Prerequisites: Political science and sociology 

Postrequisites: Process control in the airline 

As a result of studying the discipline, the student is able to: 

1. to study basic knowledge in the field of activity of international economic 

organizations, to help students in understanding the diverse and complex processes 

of economic integration within these organizations, regulating their activities; 

2. to the ability to work with media materials, to compile press reviews on 

given topics, to find, collect and primarily summarize factual material, making 

sound conclusions  

3. to the ability to think systematically, the ability to generalize, analyze, 

perceive information, set goals and choose ways to achieve it, the ability to identify 

international political and diplomatic meanings of problems 

4. the skills to use the basic provisions and methods of social, humanitarian 

and economic sciences in solving social and professional problems, the desire to 

find practical application of their scientifically-based conclusions, observations and 

experience obtained as a result of cognitive professional activities in the field of 

world politics and international relations.  

5. to the knowledge and understanding of the logic of global processes and 

the development of the world political system of international relations in their 

historical, economic and legal conditionality 

 

Studying topics: 

1. Formation and structure of the international economy 

2. Classical theories of international Economics. 

3. The theory of the ratio of factors of production 

4. General equilibrium in international trade. 

5. The impact of international trade on income distribution. 

6. Alternative theories of international trade. 

7. Foreign trade policy and its instruments. 

8. International capital flows and international lending. 

9. International labour migration. 

10. International technology transfer. 

11. International economic integration. 

12. International monetary and financial system 

13. Exchange rate and its regulation. 

14. International financial market. 

15. Balance of payments. 

 

 

Module System security and quality management – 10 credits 

 

Upon successful completion of this module, students to be able to: 



1. argue the international and national regulatory framework for the 

provision of SS in the Civil Aviation of the Republic of Kazakhstan; 

2. formulate the basics of ensuring the safety of flights on civil aircraft of the 

Republic of Kazakhstan, the rules and procedure for the preparation of the analysis 

on SS; 

3. provide and prepare for flight the aircraft; 

4. provide airport services for flight preparation; 

5. use the rules and procedure for loading the aircraft for the safe 

transportation of passengers, cargo, mail; 

6. monitor the compliance of parameters and the level of undesirable effects 

to regulatory requirements; 

7. effective use of protective equipment; 

8. develop measures to improve occupational safety; plan and use measures 

to improve the sustainability of facilities; 

9. to develop measures for the protection of production personnel and the 

public in emergency situations and, if necessary, participation in rescue and other 

urgent work; 

10. apply the general methodological principles for constructing a quality 

system for manufacturing and servicing ATs, taking into account the requirements 

of ISO 9001: 2001; 

11. use the practical aspects of the implementation of the process approach 

to the quality management of AT 

 

As a result of studying the module, student able to: 

B2. To be able to organize the metrological support of technological 

processes of aircraft maintenance and repair, to recognize and classify structural 

and raw materials according to their appearance, origin, properties, as well as 

certification processes for aircraft and air personnel; 

B3. To be able to organize routine inspections and maintenance in order to 

maintain the airworthiness of aircraft and ensure flight safety; 

C2. able to provide power supply of power plants, systems of energy supply 

of avionics and radio-electronic equipment, use power plants in various operating 

modes, in the event of an emergency situation and failures; to make decisions in 

the event of a non-standard situation in any elements of the power supply system; 

interpret the principles of functioning and mathematical models of biological 

control systems. 

 

OTE 3214 Labor protection and ecology - 2 credits 

 

Prerequisites: Aviation legislation 

Postrequisites: Aircraft repair 

As a result of studying the discipline, the student is able to: 

1. to train future specialists with the necessary theoretical knowledge and 

practical skills to protect the population, business facilities and the territory from 

the impact of the damaging factors of modern means of destruction, natural and 



man-made emergencies; 2. to the analysis and evaluation of dangerous and harmful 

factors of the production process and equipment. 

3. to the specificity and mechanism of the toxic effects of harmful 

substances, energy exposure, microwave radiation, ionizing radiation, noise, 

infrasound and ultrasound, and the combined action of harmful factors; 4. the 

ability to make management decisions on the limitation of working time and the 

prohibition of work in the event of the impact of harmful and even life-threatening 

factors on a person at workplaces resulting from violation of the repair work 

regulations and gross violations of safety instructions. 5. the ability to teach the 

conscious use of this equipment, the newly hired technical personnel of the 

department of labor protection. 

Studying topics: 

1. Legal and organizational issues of labor protection 

2. Organization of work on labor protection at civil aviation enterprises 

3. Occupational injuries and diseases 

4. Sanitary and hygienic requirements in air enterprises 

5. Harmful substance. 

6. Ventilation and air conditioning. 

7. Noise, infrasound and ultrasound, vibration  

8. Industrial lighting 

9. Ionizing radiation 

10. Safety at operation of load-lifting cars, adaptations and means of in-plant 

transport. 

11. Electrosecurity. 

12. Safety in the operation of pressure vessels. 

13. Safety in the performance of aviation and chemical works. 

14. Basics of fire and explosion safety 

15. Safety at work, storage and transportation of fuels and lubricants. 

 

SUK 3215 Standardization and quality management - 3 credits 

 

Prerequisites: Technical mechanics 

Postrequisites: other 

As a result of studying the discipline, the student is able to: 

1. To apply the legislative base of standardization and certification.  

2. Apply terms and definitions, concepts that characterize standardization, 

certification and quality management. 

3. Formulate the categories of regulatory documents and the main provisions 

regarding their application.  

4. Describe the main provisions on the application of standards. 5. To 

determine the effect of measurement deviations on quality indicators; check the 

conformity of product labeling to the certificate. 

Studying topics: 

1. Basis of standardization 

2. Methods of standardization 



3. The organizational structure of the state system of standardization. 

4. Quality planning 

5. Total quality management. 

6. Quality as a control object 

7. Evolution of quality management 

8. Methodical bases of quality management 

9. Quality management - as the main factor in establishing a competitive 

advantage in the context of globalization. 

10. Economics of quality management 

11. Quality management system and product certification 

12. The quality management system in the Republic of Kazakhstan 

13. International practice in the field of quality 

14. Total quality management. 

15. Quality control of products and awards in the field of quality. 

 

SBP 3216 Flight safety system - 3 credits 

 

Prerequisites: Aviation legislation 

Postrequisites: Aircraft systems 

As a result of studying the discipline, the student is able to: 

1. to the assessment and classification of AA.  

2. to the organization of work on the investigation of accidents. 

3. to the preparation of the report on the work on the investigation of the 

accident;  

4. to the definition of types of AA.  

5. to comparing emergencies with the accident. 6. to the conclusion of the 

investigation. 

Studying topics: 

1. Introduction. Safety on air transport. ICAO standards and recommended 

Practices for aviation security. 

2. Regulatory legal framework for aviation security of the Republic of 

Kazakhstan. 

3. Aviation technology and flight safety 

4. Engineering and aviation safety 

5. Organization of supervision over provision of PSU   

6. The classification of AP and I. 

7. Accident and incident investigation  

8. Emergency and rescue flight safety 

9. Goals and objectives of the AP investigation. 

10. Aviation security  

11. Airport security. Establishment of a Commission, sub-Commission and 

working groups in the AP investigation. 

12. Aircraft operator safety program. 

13. Organization and system response with anv. 



14. The work of the flight Subcommittee on the results of the investigation 

of the AP. 

15. Development of measures based on the results of the AP investigation. 

 

UTPA 4217 Management of technological processes in the airline - 2 credits 

 

Prerequisites: Technology of aircraft production 

Postrequisites: other 

As a result of studying the discipline, the student is able to: 

1. to study the state and prospects of development of automated process 

control systems for the operation of aircraft equipment (AT);  

2. to the formulation of the assessment and prediction of performance 

indicators of the processes of operation of aircraft equipment (AT)  

3. to assess and analyze the efficiency of the processes of operation of 

aircraft equipment (AT); 

4. to a generalization about modern methods of system analysis and the 

theory of the efficiency of the processes of operation of aircraft equipment (AT).  

5. to be free to navigate the terminology when studying special issues related 

to automated control systems of operation processes 

Studying topics: 

1. The object and tasks of the process control operation Act 

2. The main tasks and organizational structure of the aviation engineering 

service of air transport. 

3. Managed processes of Aict operation 

4. Mathematical models of processes operating Act. 

5. Methods of modeling and identification of systems and processes of Aict 

operation. 

6. Methods of software control systems and processes of operation of Aict. 

7. Methods of optimization of software control of systems and processes of 

operation of Aict 

8. Methods of adaptive control of systems and processes of Aict operation 

9. Designing programs of technical operation of ICT 

10. Norms of technological design of AT technical operation software. 

11. Technological design of AT technical operation software. 

12. Types of information technologies for operating process control of 

AIRCRAFT 

13. Regulatory framework for automation of control systems and processes 

of operation of Aict. 

14. Regulatory requirements for quality management systems in 

Maintenance organizations 

15. Methodological support of the performance management processes 

operating Act.  

 

 

Module Computer technology – 4 credits 



 

Upon successful completion of this module, students to be able to: 

1. Work with spreadsheets, consolidates data, builds charts; works with 

databases; applies methods and information security tools; can design and create 

simple websites; use control automation methods 

2. To present technical solutions by means of engineering and computer 

graphics; creates graphic objects in the AutoCAD system on different layers, uses 

the means to ensure the accuracy of the construction of graphic objects, and is able 

to load typical elements of drawings; 

3. Imit computer networks in different simulation programs, configure and 

test network functions in popular operating systems (Windows, Linux, MacOS) 

using a graphical interface. 

4.  design electronic components, incl. on the basis of microprocessor 

elements, to read and understand simple diagrams of typical electronic equipment 

on a digital integrated element base; select the necessary elements according to the 

reference information in accordance with the working conditions of the elements in 

the scheme, apply theoretical knowledge to solve problems related to the 

construction of digital and microprocessor systems and devices; apply the 

knowledge gained from this course in practice in the construction, development 

and operation of integrated circuits of aviation equipment. 

5. show the principles of construction, features of work, characteristics and 

parameters of digital integrated circuits of basic logic elements, their classification 

and labeling, their conventional graphic symbols on circuit diagrams, operation of 

functional units and semiconductor computer storage devices, composition and 

designation of microprocessor systems and methods programming. 

6. use the knowledge in practice for prediction of reliability characteristic  

and determining requirements for its  characteristic in disigning process and 

exploitation. 

 

As a result of studying the module, student able to: 

A2. Know linguistic and cultural linguistics, information and 

communication technologies in professional activities. 

  

TChKG 1218 Technical drawing and computer graphics - 2 credits 

 

Prerequisites: Higher mathematics 1-2. 

Postrequisites: Technical mechanics. 

As a result of studying the discipline, the student is able to: 

 to make sketches for the processed parts with an indication of tolerances 

and landings.  

 use the reference books and a collection of state standards.  

 use the specification in the process of reading the assembly drawings, 

diagrams.  



 to carry out calculations of the values of the limiting sizes and the 

tolerance according to the drawing data and to determine the suitability of the 

given actual sizes.  

 apply the basics of drawing and geometry.   

 analyze the requirements of a unified system of design documentation. 

Studying topics: 

1. Basics of technical graphics. 

2. Studying drawing commands and editing drawings. 

3. The study of the principles of constructing drawings on the plane. 

4. Familiarity with the interface AutoCAD, KOMPAS-3D. 

5. Standards of design drawings. 

6. Transform drawing straight and plane. 

7. Cutout polyhedra. 

8. Body rotation with a cutout. 

9. Execution of three images from two data. 

10. Detailing. 

11. Assembly drawing specification. 

12. Construction of primitives using drawing and editing commands. 

13. Creating blocks, arrays. 

14. Creating drawings of parts using various automated system planes. 

15. Creating models of parts using various automated systems in 3D. 

 

ChESP 2219 Digital electronic systems and devices - 2 credits 

 

Prerequisites: Basics of electronics. 

Postrequisites: Aircraft avionics system. 

As a result of studying the discipline, the student is able to: 

 understand the principles of construction, features of work, characteristics 

and parameters of digital integrated circuits of basic logic elements.  

 to master the classification and labeling of integrated circuits of basic logic 

elements, their conventional graphic symbols on the circuit diagrams.  

 disassemble the operation of functional units and semiconductor computer 

storage devices, the composition and purpose of microprocessor systems and 

programming methods. 

 design electronic components, including those based on microprocessor 

elements.  

 to read and understand simple diagrams of typical electronic equipment 

on a digital integrated element base.  

 apply theoretical knowledge to solve problems associated with the 

construction of digital and microprocessor systems and devices. 

Studying topics: 

1. Systems of electronic devices  

2. Number systems 

3. Data Conversion 



4. database 

5. Logic 

6. The structure of the host computer 

7. Fiber optics 

8. The electrostatic sensitive devices. 

9. Knowledge of risks and possible damage to the device components for 

antistatic protection and staff. 

10. Control software. 

11. Control software. 

12. Electromagnetic Environment 

13. The types of electronic / digital aircraft systems. 

14. General organization of typical electronic / digital aircraft systems and 

associated test BITE (built-in check-in Test Equipment) such as: ACARS-ARINC. 

15. The communication address and information system. 

 

  



PROFILE DISCIPLINES – 32 credits 

 

OBLIGATORY COMPONENT – 5 credits 
 

Module Constraction and reliability of aviation equipment - 5 credits 

 

Upon successful completion of this module, students should be able to: 

1. Demonstrate knowledge of the design and operation of the aircraft and 

their functional systems; 

2. Read and understand technical documentation; 

3. Establish causes and make informed decisions on the elimination and 

prevention of failures and malfunctions of the airframe and its functional systems; 

4. Demonstrate knowledge of the fundamentals of aviation technology, 

aircraft equipment, the fundamentals of aircraft operation and aircraft design and 

engines. 

5. To apply in practice the knowledge to calculate the reliability 

characteristics and determine the requirements for these characteristics in the 

process of design, manufacturing and operation. 

 

As a result of studying the module, student able to: 

C1. able to put into practice knowledge to calculate the reliability 

characteristics and determine the requirements for these characteristics in the 

process of design, manufacturing and operation, to demonstrate knowledge of the 

fundamentals of aviation technology, aircraft equipment, fundamentals of aircraft 

operation and aircraft design and engines. 

 

KLA 3301 Construction of aircraft – 3 credits 

Prerequisites: Theoretical foundations of aviation technology, Aerodynamics 

and flight dynamics 

Postrequisites: Technical operation of aircraft and BP 

As a result of studying the discipline, the student is able to: 

 to establish the causes and make informed decisions on the elimination 

and prevention of failures and malfunctions of the airframe construction and its 

functional systems. 

 to discuss the main directions of development of aircraft, on how to 

improve the flight performance of the aircraft. 

 to the analysis of complex tasks for evaluating the performance 

capabilities of the aircraft and their systems as a whole and in each specific flight 

for a given level of flight safety and reasonable economic efficiency. 

 to the application of reasonable proposals for constructive development 

and improvement of operational manufacturability, efficiency, rationality. 

 to the application of the main regulatory guidance on maintenance. 

Studying topics: 



1. Introduction to the course "Aircraft design." 

2. The loading conditions of the aircraft. 

3. Airworthiness standards. 

4. Design of the wing. 

5. Design of the aircraft fuselage. 

6. Design of the tail of the aircraft. 

7. Design of the landing gear. 

8. Design and operation of aircraft control systems. 

9. Design and operation of the power plant of the aircraft. 

10. Aircraft hydraulic system. 

11. Altitude system of the aircraft. 

12. Aircraft anti-icing system 

13. Household equipment of the aircraft. 

14. Emergency rescue equipment of the aircraft. 

15. Fire-fighting equipment of the aircraft. 

 

NAT 4302 Reliability of aviation equipment – 2 credits 

 

Prerequisites: The production technology of aviation equipment stick, 

Aircraft avionics system, Aircraft systems, Statistics 

Postrequisites: ect. 

As a result of studying the discipline, the student is able to: 

 Distinguish the concepts between of durability and reliability. 

 Determine the essence of physical and circuit reliability. 

 Use formulas to calculate reliability indicators for a particular type of 

compound. 

 Analyze the wear of a given part and the processing of information 

obtained at the repair company. 

 Categorize failures according to engineering analysis. 

 Analyze the consequences that may result from these or other failures. 

 Apply the principle of AT control and the quality of its preparation for 

flight 

Studying topics: 

1. Reliability of aviation technology. The role and place of discipline for the 

GA. 

2. Indicators of reliability of AT 

3. Physical and circuit reliability 

4. The basic law of reliability 

5. Methods of connecting elements in systems 

6. Formulas for calculating the probability of failure and the probability of 

failure 



7. Calculation of the reliability of complex multifunctional systems 

8. Classification of processes in time. Failures. 

9. The main causes of failure 

10. The triad of reliability 

11. Tasks and organization of aviation engineering support 

12. Monitoring the state of AT and the quality of its preparation for flight. 

13. Collection, processing and analysis of operational information on 

failures and malfunctions of AT 

14. Basic definitions and the essence of diagnosis 

15. Organization of diagnostics services in airlines and enterprises of civil 

aviation. 

 

ELECTIVE COMPONENT – 27 credits 

 

Module Maintenance, repair and operation of aircraft – 12 credits 

 

Upon successful completion of this module, students to be able to: 

1. use the methods of determining the center of gravity, the take-off and 

landing characteristics of different aircraft; 

2. analyze the main technologies of maintenance, repair and restoration of 

worn aircraft parts and electrical equipment; 

3. use maps for calculating aircraft characteristics, load sheet and other 

tables and charts presented in the RLE, section “calculating aircraft 

characteristics”;  

4. use the basic technology of maintenance, repair and restoration of worn 

parts of the aircraft and electrical equipment; 

5. investigate documentation for  maintenance and preservation of 

airworthiness in order to ensure flight safety at the stages of its technical operation; 

6. adequate use of ground -based instrumentation, in-service 

nondestruтехническое мероприяctive examination usage of equipment. 

 

As a result of studying the module, student able to: 

B3. To be able to organize routine inspections and maintenance in order to 

maintain the airworthiness of aircraft and ensure flight safety; 

B4. To be able to make applications for the necessary technical equipment 

and spare parts, prepare technical documentation for the repair and develop 

instructions for the operation of technical equipment and aviation equipment; 

C2. able to provide power supply for power plants, power supply systems 

for avionics and electronic equipment, use power plants in various operating 

modes, in the event of an emergency and failures; to make decisions in the event of 

a non-standard situation in any elements of the power supply system; interpret the 

principles of functioning and mathematical models of biological control systems; 

https://www.multitran.ru/c/m.exe?t=7121416_1_2&s1=%E3%F0%E0%EC%EE%F2%ED%FB%E9


C3. capable of operation and maintenance of aircraft, to verify the technical 

condition and residual life of aircraft and equipment. 

 

PTO 3303 Maintenance practices – 3 credits 

  

Prerequisites: TOAT, Theoretical Foundations of aviation engineering 

Postrequisites: Organization and maintenance of aircraft maintenance, 

Technical operation of aircraft 

As a result of studying the discipline, the student is able to: 

 Apply methods of analysis and evaluation of aircraft plane and aircraft 

engine as objects of operation. 

 Assess the impact of operational - technical characteristics of the aircraft 

plane on the processes and modes of maintenance and repair. 

 To organize and carry out maintenance and repair of aircraft in accordance 

with the requirements of the electrical equipment. 

 To organize the complex preparation of aircraft for flight, ensuring the 

interaction of all services of the airline. 

 Ensure safe maintenance, control and standard operations in accordance 

with the MRO manual and other relevant instructions and tasks. 

  Carry out the procedure for selecting the aircraft maintenance and repair 

strategy. 

Topics covered: 

1. Security measures - aircraft and workshop. Practical methods of work in 

the workshop 

2. Instruments. General Aviation Inspection Equipment 

3. Key documents and rules for maintenance and repair of aircraft. 

Engineering documentation, standards and drawings 

4. Landings and clearances. Electrical cables and connectors 

5. Riveting. Tubes and hoses 

6. Springs. Bearings 

7. Gear boxes. Cable control wiring 

8. Sheet metal. Composite and non-metallic materials 

9. Welding, brazing and low-melting solder and gluing . Weight and 

centering 

10. Handling and storage of aircraft plane.  

11. Methods for disassembly, inspection, repair and assembly (types of 

defects, elimination, general methods, etc.). Disassembly, inspection, repair and 

assembly methods (dismantling methods, troubleshooting methods) 

12. Non-destructive control methods (Visual and measuring control, Optical, 

capillary). Non - destructive control methods (Acoustic CM)  

13. Non-destructive control methods (Eddy Current CM and Thermal 

CM). Non-destructive control methods (Radiation CM) 

14. Emergency situations (lightning strike, powerful electromagnetic 

field). Emergency situations (bungled landing, bumping) 

https://translate.google.com/translate?hl=ru&prev=_t&sl=ru&tl=en&u=http://www.aerotraincorp.com/ru/easa66module7.php
https://translate.google.com/translate?hl=ru&prev=_t&sl=ru&tl=en&u=http://www.aerotraincorp.com/ru/easa66module7.php
https://translate.google.com/translate?hl=ru&prev=_t&sl=ru&tl=en&u=http://www.aerotraincorp.com/ru/easa66module7.php
https://translate.google.com/translate?hl=ru&prev=_t&sl=ru&tl=en&u=http://www.aerotraincorp.com/ru/easa66module7.php
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15. Maintenance procedures.  

  
OOTOVS 4304 Organization and maintenance of aircraft maintenance – 2 

credits 
  

Prerequisites: Practice maintenance. 

Postrequisites: no. 

As a result of studying the discipline, the student is able to: 

 Analyze the management structure of the technical operation of aircraft. 

 Evaluate the principle of distribution of functions, duties and 

responsibilities of management personnel. 

 Prepare information about the explant personnel responsible for the 

technical operation of the aircraft and the quality system. 

 Use existing, designated and turnaround resources, service life for aircraft 

and components; 

 Calculate the actual operating time in hours, plantings and calendar dates 

from the beginning of operation and after the last repair; 

  Apply methods of organizing the control of critical structural elements, 

assessing the causes of identified defects, analysis   aviation accidents and 

incidents, a description of the programs for monitoring the reliability of aviation 

technology and the quality of maintenance. 

Topics covered: 

Topics covered: 

1. Technical and technological processes in HA  

2. Conditions of operation of the airframe 

3. The maintenance maintenance of the airframe 

4. Chassis maintenance technology 

5. Operating conditions and typical failures of control systems. 

Maintenance of aircraft control systems 

6. Features of maintenance of helicopter control systems 

7. Operating conditions and disruption of hydro-gas systems. Control of 

technical condition of hydro-gas systems 

8. Technology of hydro-gas SYSTEMS 

9. Operating conditions of the aircraft altitude system 

10. Maintenance technology SARD 

11. Operating conditions and typical failures of fuel systems. Maintenance 

of fuel systems 

12. Operating conditions and model the failure of the oil system. Technology 

THAT of lubrication systems 

13. Operating conditions of power plants. Typical damages, diagnostics and 

control of technical condition of power plants 

14. General characteristics of the process of launching aircraft engines. 

Testing of aircraft engines 

15. Filling of lubricants, specialty fluids and gas charging 



  

TEVS 4305 Technical operation of aircraft – 3 credits 

  

Prerequisites: Practice maintenance. 

Postrequisites: no. 

  To analyze the choice of the strategy of technical maintenance and repair 

of the aircraft и aircraft engines. 

  Assess the operational manufacturability of various objects of operation. 

  Apply knowledge of operational and periodic maintenance in practice. 

  Synthesize requirements for fuels and lubricants. 

  Apply operational documentation. 

  Analyze the control of aircraft and control flight 

Topics covered: 

1.  Introduction to the course of operation of aircraft and aircraft 

engines. Strategies for technical maintenance and repair of aircraft and aircraft 

engines 

2. Operational manufacturability of aircraft. The organization of the process 

of maintenance of aircraft 

3. Aviation technical centers are the main link in the engineering and 

aviation service. Operational technical documentation 

4. Operational maintenance of civil aircraft.  

5. Periodic maintenance of aircraft.  

6. Special types of maintenance.   

7. Maintenance of aviation equipment oт condition.  

8. Providing aircraft maintenance. 

9. Rules for the care of aircraft special equipment. Aircraft refueling with 

fuels and lubricants 

10. Starting and testing engines. Aircraft towing 

11. General provisions and organization of control of technical 

condition. Control when servicing aircraft and specials. Types of examinations 

12. Control flights and taxiing.  

13. Maintenance of the airframe of the aircraft and its systems.  

14. Maintenance of the chassis of the aircraft.  

15. Maintenance of control systems of the aircraft and power 

plant. Maintenance of aircraft hydraulic systems 

  

RAT 4306 Repair of aviation equipment – 4 credits 

  

Prerequisites: Labor protection and ecology. 

Postrequisites: no. 

As a result of studying the discipline, the student is able to: 

 Assess the technological processes of repair and restoration of the main 

parts of aviation technics. 



 Provide operational - technical properties of aircraft plane and aircraft 

engines for compliance. 

 To form the theoretical and technological bases for the repair of aircraft 

and aircraft engines. 

 Master the practical skills for the repair of aircraft and aircraft engines; 

 Determine the approach to repair technology, allowing to ensure the 

required level of availability and efficiency of AT during the service life or 

resource. 

 Apply terminology and classification in the field of aviation technics 

repair. 

 Classify the organization of aircraft repair production. 

Topics covered: 

1. General information about the repair. 

2. Types and principles of repair aircraft 

3. The reasons for the receipt of aircraft in the repair. 

4. Aircraft repair systems 

5. Classification of aircraft repair plants. 

6. Features of aircraft repair production 

7. Preparation of the aircraft for repair. 

8. Detection, determination of technical condition 

9. The main technological processes of the restoration of parts in the repair 

of aircraft. 

10. Restoration by bench work and mechanical treatment. 

11. Repair of aviation technology by riveting and welding. 

12. Restoration of parts of aviation technology by soldering and gluing 

13. Restoration of parts of aviation technology by coating deposition. 

14. Restoration of a paint coat at repair 

15. Assembly and testing of aircraft after repair. 

 

 

Module Technical maintenance systems of avionics in exhaust airplanes – 12 

credits 

 

Upon successful completion of this module, students should be able to: 

1. be able to use test equipment; 

2. develop design and technological documentation; 

3. identify the faulty nodes of the logic unit, sensors and actuators; 

4. to determine the electric power parameters of electric machines and 

apparatus, electrical devices and systems; 

5. select technological equipment for the repair and operation of electrical 

machines and apparatus, electrical systems, determine the best options for its use; 

6. apply and knowledge of the basics of radar; 

7. explore the stages of radar surveillance; 

8. Apply knowledge of the basics of the theory of radio navigation. 



 

As a result of studying the module, student able to: 

B3. To be able to organize routine inspections and maintenance in order to 

maintain the airworthiness of aircraft and ensure flight safety; 

B4. To be able to make applications for the necessary technical equipment 

and spare parts, prepare technical documentation for the repair and develop 

instructions for the operation of technical equipment and aviation equipment; 

C2. able to provide power supply for power plants, power supply systems 

for avionics and electronic equipment, use power plants in various operating 

modes, in the event of an emergency and failures; to make decisions in the event of 

a non-standard situation in any elements of the power supply system; interpret the 

principles of functioning and mathematical models of biological control systems; 

C3. capable of operation and maintenance of aircraft, to verify the technical 

condition and residual life of aircraft and equipment. 

 

Rn 3303(1) Radio navigation – 3 credits 

 

Prerequisites: Digital electronic systems and devices 

Post-requisites: no. 

As a result of studying the discipline the student is able to: 

1. apply knowledge of the basics of the theory of radio navigation; 

2. navigate in the methods of measurement of navigation parameters; 

3. understand the principles of operation of radio navigation devices and 

systems; 

4. perform calculations of the simplest navigation tasks; 

5. to analyze the main directions and prospects of radio navigation 

development; 

6. learn the navigation methods used to determine the location of the aircraft. 

Subjects studied: 

1. Introduction. Classification, basic information and requirements for 

REO. 

2. Airplane's intercom and loud-speaking device. Audio. 

3. VHF radio stations. Very high Frequency (VHF) communication. 

4. HF radio stations. High Frequency (HF) communication. 

5. Emergency radio stations and beacons. Emekdas locator transmitter. 

6. Airplane tape recorders. Cockpit Voice Recorder. 

7. The instrument SATS, АSDAR, SELCAL and АСАRS. 

8. Radionavigation system. Navigation. 

9. Automatic radio compasses. Automatic Direction Finder (ADF). 

10. Navigation and landing equipment. 

11. Aircraft rangefinders. Distance Measuring Equipment (DME). Doppler 

gauges. Doppler navigation. 

12. Radio engineering systems of long-range and global navigation. 

13. Radio altimeter. Radio Altimeter (RA). 

14. Weather navigation radar. Weather avoidance radar (WXR). 



15. Airplane defendants. Air Traffic Control (ATC) transponder. On-Board 

collision warning systems. TCAS. 

 

Rs 4304 (1) Radiocommunication – 2 credits 

 

Prerequisites: radio navigation. 

Postrequisites: no. 

As a result of studying the discipline the student is able to: 

- use instrumentation and control equipment; 

- develop design and process documentation; 

- identify faulty units of the logic unit, sensors and actuators; 

The student must have skills (to own): 

- methods of theoretical and experimental research; 

- skills for setting up automatic control systems; 

- methods for calculating electrical and electronic devices using application 

packages; 

- skills to select measuring and testing equipment during the technical 

operation of an aircraft electrical equipment and automation equipment; 

- rules for constructing schematic diagrams and drawings of electrical 

equipment and means of automation, schemes for microprocessor control systems 

for aircraft technical means, and skills for reading electrical circuits. 

Subjects studied: 

1. Radio facility 

2. International classification of radio frequencies. Frequency allocation. 

3. Baklan Radio Station. 

4. Radio Station "Micron". 

5. The drive radio station. 

6. Automatic direction finder. 

7. Radar 

8. Weather navigation radar stations 

9. RSP-6M2. Purpose and composition. 

10. Control radar DRL-6M2. The landing radar PRL-6M2. 

11. Communication. Conducting radio exchange. 

12. The establishment and maintaining of radio communication. 

13. The transfer of ATS. Test stations and test the connection. 

14. Standard phraseology radio control points ATS with aircraft crews. 

15. Automatic direction finder. 

 

TOR 4305 (1) Theoretical basis of radar – 3 credits 

 

Prerequisites: radio navigation. 

Post-requisites: no. 

As a result of studying the discipline the student is able to: 

1. apply knowledge of the basics of radar. 

2. to investigate the stages of radar surveillance. 



3. investigate the principle of operation and the basic parameters of the pulse 

radar. 

4. analyze the range of radar stations. 

5. to master the methods of radar sensing space radio pulses of short 

duration. 

6. to analyze the methods of radar sensing space coherent radio signals of 

long duration. 

Subjects studied: 

1. The subject of the course, basic definitions and concepts. The main means 

of navigation. 

2. Navigation space and coordinate systems. Maps and map projections.                                                                

3. The surface and the line of position of aircraft.                                        

4. Methods of radio navigation.                                        

5. The main navigation elements of the flight. Radio navigation support of 

flights.                                                                                            

6. The main properties of radio waves used in radio navigation.   

7. Radio engineering methods and means of aircraft navigation. 

8. Methods of radiometry. Methods of radiogrammetry. 

9. The Doppler measurement technique in the TRASH 

10. General principles of construction of satellite radio navigation systems. 

11. Prospects of development of radio navigation. 

12. The purpose of the radar equipment. Stages of development of radar. 

13. Principles of radar. The essence of radar, the coordinates determined by 

the radar. 

14. Radar measurement methods. The main characteristics of the radar. 

15. On-Board radar equipment. 

 

TORAEA 4306 (1) Maintenance and repair of aircraft electrical systems and 

avionics - 4 credits 

 

Prerequisites: The avionics system of the aircraft. 

Post-requisites: no. 

As a result of studying the discipline the student is able to: 

- determine the electrical parameters of electrical machines and apparatus, 

- electrical devices and systems; 

- select technological equipment for repair and operation of electrical 

machines and devices, electrical systems, determine the best options for its use; 

- organize and perform adjustment, adjustment and verification of electrical 

and electrical systems; 

-analyze malfunctions of electrical systems; 

- efficient use of materials and equipment; 

-filling route-technical documentation on the operation and maintenance of 

industrial and electrical systems; 

- evaluate the efficiency of electrical and electrical systems; 



- carry out technical control during the operation of electrical and electrical 

systems; 

- to carry out metrological inspection of products; 

- carry out diagnostics of equipment and determination of its resources; 

- predict failures and detect defects in electrical and electrical systems. 

 

 

Module Power plants and controls – 15 credits 

 

Upon successful completion of this module, students should be able to: 

1. provide energy-propulsion of power plants, systems of power supplying 

of avionics and radio electronic equipments;  

2. calculate the energetic resources of the aircraft; 

3. use power plants in various modes of operation, in case of emergency 

situations and failures; 

4. make a decision on the occurrence of non-standard situations in any 

elements of the power supply system; to interpret the principles of functioning and 

mathematical models of biological control systems; 

5. the main methods of calculation and research of automatic control devices 

used in aircraft; principles of automation of control processes in the aircraft; 

6. use resource enhancement of engines and determine their condition 

methods; recognition and environmental effect for main engine data; 

7. evaluate Augmented Controls for steadiness and control performance 

quality. 

8. adjust gas-turbine engine (GTE) error from standard technical 

documentation (STD) 

 

As a result of studying the module, student able to: 

C1. able to put into practice knowledge to calculate the reliability 

characteristics and determine the requirements for these characteristics in the 

process of design, manufacturing and operation, to demonstrate knowledge of the 

fundamentals of the technology of aviation production, aircraft equipment, 

fundamentals of operation of aircraft and aircraft design and engines; 

C2. able to provide power supply of power plants, systems of energy supply 

of avionics and radio-electronic equipment, use power plants in various operating 

modes, in the event of an emergency situation and failures; to make decisions in 

the event of a non-standard situation in any elements of the power supply system; 

interpret the principles of functioning and mathematical models of biological 

control systems. 

 

AUGD 3307 Automation and control of gas turbine engines – 2 credits 

  

Prerequisites: The design of aircraft engines. 

Postrequisites: no. 

As a result of studying the discipline, the student is able to: 



 Analyze the importance of using automation to simplify engine operation. 

 Describe the modes of operation of the engine. 

 Analyze the further development of automatic control system 

 To identify the dependence of fuel consumption in aviation double-circuit 

GTE on the number of revolutions. 

 Synthesize knowledge about the elements of automatic control system and 

their purpose. 

 Describe the main ways to improve the reliability of the FADEC system. 

Topics covered: 

1. Systems of automatic control (regulation) of aviation gas turbine power 

plants  

2. Have a forgiven scheme of engine management and fuel supply. 

3. Aviation gas turbine engines management 

4. The evolution of development and the main tasks of automatic control 

system engine and fuel supply 

5. Control programs (regulation) of automatic control system engine and fuel 

supply. 

6. Hydro mechanical automatic control system engine and fuel supply 

7. Automatic systems for axial compressors 

8. Semi-electronic automatic control system engine and fuel supply 

9. Electronic automatic control system engine and fuel supply type 

«FADEC» 

10. Directions of development in the development of FADEC systems . 

11. "The aircraft / engine" interface. 

12. Reverse control systems. 

13. Starting system. 

14. Ignition system. 

15. Auxiliary power unit. 

  

SUAD 4308 Aviation engine control systems – 3 credits 

  

Prerequisites: Automation and control of gas turbine engines. The design of 

aircraft engines. 

 Postrequisites: no. 

As a result of studying the discipline, the student is able to: 

 To the construction of automatic control systems aircraft and aircraft 

engine. 

 To list the composition of automatic control systems aircraft and aircraft 

engine. 

 To the description of the work of aircraft engines. 

 To repeat basic management system requirements aircraft engine. 

 To explain the working of aircraft engines ranges. 

 To explain the main factors affecting aircraft engine. 

Topics covered: 

https://translate.google.com/translate?hl=ru&prev=_t&sl=ru&tl=en&u=http://zinref.ru/000_uchebniki/04755_samolet/005_00_00_Avtomatika_upravlenia_aviatsionnymi_dvigatelyami_hakunov_2015/018.htm


1. Introduction to automatics at gas turbine engines control 

2. Adjustable parameters and regulatory factors 

3. Multichannel and single-channel automatic control system. 

4. Closed and unlocked automatic distribution system. 

5. Gas-turbine engines as an object of regulation. 

6. Limiting the temperature of the gas in front of the turbine. 

7. Shaft speed limitation. 

8. Centrifugal regulator. 

9. Characteristics of the compressor. 

10. Compressor stability margin 

11. Theory stage compressor gas-turbine engines. 

12. The characteristics of the gas-turbine engines. 

13. Static characteristics of the gas-turbine engines. 

14. The characteristics of the gas-turbine engines. 

15. Automation of the launch of aviation gas-turbine engines. 

  

PAK 4309 Strength of aircraft construction – 3 credits 

  

Prerequisites: Technical mechanics. 

Postrequisites: no. 

As a result of studying the discipline, the student is able to: 

 Find organizational and managerial solutions in unusual situations and a 

willingness to take responsibility for them. 

 Apply the basic laws of natural sciences in professional activities. 

 Apply methods of mathematical analysis and modeling, theoretical and 

experimental research. 

 To apply this knowledge in practice, including owning the scientific tools 

used in the field of aviation. 

 To make measurements and instrumental control during the operation of 

aircraft, to carry out the processing of results and to estimate the errors. 

 Solve the tasks of planning, organizing, information and hardware support 

of the production processes of aircraft maintenance and repair, using basic 

professional knowledge. 

Topics covered: 

1. Maneuvering loads acting on the aircraft. Destructive stress of structural 

elements. 

2. Gutting loads acting on the aircraft. 

3. Plotting forces and moments for the wing. Verification calculation of the 

cross section of the wing. 

4. Flexural and torsional deformations of a straight wing. Flexural and 

torsional deformation of the swept wing 

5. The design loads acting on the plumage. Calculation of feathering with 

three-hinged suspension steering. 



6. The calculation of the whole rotary stabilizer. Calculation of rudders for 

strength and stiffness. Calculated cases of loading of motor units 

7. Estimated cases of loading rotary wings. Calculation of the rotor blade for 

static strength 

8. Estimated cases of loading the fuselage. Inertial loads acting on the 

fuselage. 

9. Calculation of cross-sections of the fuselage. Calculation of the frames. 

10. Calculation of deformations of the fuselage. Calculation of fuselages in 

the area of large cuts 

11. The calculated cases of loading the chassis. Calculation of chassis beam 

type 

12. Calculation of the chassis with the lever wheel suspension. Selection of 

wheels for landing gear. 

13. Equations of free oscillations of the bearing surface. Free torsional 

vibrations of the wing 

14. Free flexural-torsional oscillations of the wing. 

15. Aerodynamics of the vibrating wing. 

  

KAD 3310 Aircraft Engine Design – 4 credits 

  

Prerequisites: Practice maintenance. 

Postrequisites: no. 

As a result of studying the discipline, the student is able to: 

 To distinguish design elements of aircraft engines. 

 Analyze the characteristics of aircraft engines. 

 Describe the main technical parameters of the engines. 

 Outline the processes that occur in the engine, such as the pump and stall. 

 Assess the applicability of various types of blade attachment. 

 Analyze and distinguish between structural differences of the types of the 

reverse of a jet engine. 

Topics covered: 

1. Introduction. Kinds of energy. Brighton Cycle 

2. Constructive schemes of engines. Input devices. Compressors. Types, 

design and principle of operation 

3. Stators of axial compressors. Combustion chambers, classification, 

principle of operation 

4. Gas turbines. Axis turbine stators 

5. Nozzle. Mounts blades CA. 

6. Types of output nozzle. Reverse thrust 

7. Supports rotors. Gearboxes of aviation power plants and aggregate drives 

8. Fuel system. Air system 

9. Start and ignition system. Starting and ignition system 

10. Engine operation indication system. Power increase systems 

11. Turbo engines. Fire protection system 



12. Engine design 

13. Start and ignition system. Engine indication system 

14. The control of the technical condition of the engine and ground 

maintenance of the CCD. 

15. Storage and preservation of the engine.  

 

SVS 3311 Aircraft Systems – 3 credits 

  

Prerequisites: PTO 3303 Practice maintenance. 

Postrequisites: no. 

As a result of studying the discipline, the student is able to: 

 Description of aircraft design. 

 To the analysis of the principle of operation of the aircraft and functional 

systems. 

 To discuss current and future aircraft. 

 To the description of the technical characteristics of the aircraft. 

 To the analysis of the principles of operation of the aircraft systems. 

 To the illustration of the main aircraft systems diagrams. 

Topics covered: 

1. The hydraulic system of the aircraft. 

2. Aircraft altitude system. 

3. Aircraft anti-icing system. 

4. Fuel system. 

5. Anti-fire systems. 

6. Aircraft equipment. 

7. Emergency and rescue equipment of the aircraft. 

8. Fire-fighting equipment of the aircraft. 

9. Aircraft anti-icing devices 

10. Lubrication systems. 

11. Air systems. 

12. Starting and ignition system. 

13. Onboard functional systems of aircraft. 

14. Aircraft lighting and alarm systems. 

15. Engine indication system. 

 

 

Module Radioelectronic, instrumentation and electrical equipment of 

aircrafts – 15 credits 

 

Upon successful completion of this module, students should be able to: 

1. to be able to wiring the electrical circuit of the product, to make 

measurements of electrical parameters, install and dismantle aviation equipment 

using tools and accessories; 



2. be able to establish the main types of feeder lines and elements of the 

feeder path; 

3. be able to interpret the propagation of radio waves in free space and the 

earth's atmosphere; 

4. be able to describe the main parts of aircraft engines, the basics of 

aerodynamics; 

5. apply knowledge of aviation electrical equipment.  

 

As a result of studying the module, student able to: 

A3. Know the basic laws of aerodynamics, flight dynamics and basic 

methods for calculating aerodynamic characteristics depending on operating 

factors, design of propellers and parts, basic physicochemical and operational 

properties of fuels and lubricants and special liquids (LF), as well as the basics of 

their production technology classification and labeling. 

B1. possess a physical and mathematical culture, computer literacy. 

 

Ed 3307 (1) Electrodynamics, AFU and RRV – 3 credits 

 

Prerequisites: Digital electronic systems and devices. 

Post-requisites: Instrumental and electronic equipment. 

As a result of studying the discipline the student is able to: 

- to the establishment of the main types of feeder lines and elements of the 

feeder path;  

- to discuss the propagation of radio waves in free space and the earth's 

atmosphere;  

- analysis of the main types of antennas: vibrator, aperture, antenna arrays, 

etc.;  

- the ability to carry out energy calculations of various communication lines, 

taking into account the conditions of propagation of radio waves, the parameters of 

antennas, the transmitter and the receiver;  

- to discuss the effect of earth on the directivity characteristics of antennas;  

- to the use of antennas and feeder lines, as well as to the ability to calculate 

their parameters and, if necessary, to coordinate them. 

- be able to choose the right antenna and feeder line, calculate their 

parameters and, if necessary, coordinate them;  

- be able to carry out the energy calculation of various communication lines, 

taking into account the conditions of propagation of radio waves, the parameters of 

the antennas, the transmitter and the receiver. 

Topics covered: 

1. Basics of electrodynamics. Prerequisites for the emergence of radio 

engineering. 

2. Frequencies of electromagnetic oscillations used in radio engineering. 

3. Waves: their characteristics and properties. 

4. Doppler effect and its application in radio engineering. High frequency 

power transmission lines. 



5. Transmission lines of finite length. 

6. Input resistance of lines loaded on an unmatched load. 

7. Passive devices based on transmission lines. Microwave oscillatory 

systems. 

8. Parameters of transmitting and receiving antennas. Vibrator antennas. 

9. Symmetrical vibrator (dipole). 

10. Multi-antenna antennas. The influence of earth on the characteristics of 

the antenna. 

11. Mirror and lens antennas. 

12. Waveguide and horn radiators. 

13. Varieties of aperture antennas. Methods to reduce lateral radiation of 

aperture antennas. Wave-slot antennas. 

14. Antennas traveling wave, dielectric and spiral. 

15. Features of antennas for various purposes and ranges. 
 

PReO 4308 (1) Instrumentation and radio-electronic equipment – 3 credits 

 

Prerequisites: Electrodynamics, AFU and RRV  

Post-requisites: no 

As a result of studying the discipline the student is able to: 

- measure electrical parameters; 

- perform installation and disassembly of aviation equipment using tools and 

devices; 

-conduct inspection work to check the external condition and mounting 

components and electrical equipment, and devices; 

- use CPS in the maintenance of aviation equipment; 

- know the basic concepts and definitions of aviation and electronic 

equipment; 

-  know the physical nature of the failure of equipment AT; 

- know the main directions and prospects of aviation and radio-electronic 

equipment during operation, maintenance and repair, issues of evaluating the 

technical and economic efficiency of providing aviation and radio-electronic 

equipment AT, the introduction of technical diagnostics systems, integrated 

systems of quality management of maintenance and repair of AT. 

- be able to organize a system for collecting and processing statistical 

information on aviation and radio-electronic equipment, taking into account the 

operating conditions; 

- be able to use the equipment reliability indicators to ensure the 

performance of the AT, improving the system of operation, maintenance and 

repair. 

- to possess skills of work with reference books, principles of construction of 

electrical systems, devices and units, as well as skills for calculating their 

reliability. 

Topics covered:  

1. Classification of aviation instruments by purpose. 



2. Static pressure system. 

3. Total pressure system. 

4. Power supply system aneroid-membrane devices. 

5. Air signal systems (ASS). 

6. Thermometers (thermoelectric thermometers). 

7. Gyroscopic instruments. 

8. Magnetic compass. 

9. Gyroscopic induction compass. 

10. Navigation calculators. 

11. Flight control systems. 

12. Ground proximity warning system. 

13. Instruments control aircraft engines. 

14. Fuel flow meter. Fuel gauge. 

15. Flight mode registration system. 

 

Ael 4309 (1) Aviation electrical equipment – 3 credits 

 

Prerequisites: Electrodynamics, AFU and RRV 

Post-requisites: no 

As a result of studying the discipline the student is able to: 

- apply knowledge of aviation electrical equipment.  

- analyze the principle of operation of power supply systems and power 

consumers.  

- present knowledge of generators, chemical power sources, transmission 

systems and distribution of electricity.  

- analyze the operation of AC / DC converters and DC / AC converters.  

- to evaluate the work of the sun protection and power distribution systems. 

- analyze the principle of operation of the switching system and 

electromagnetic circuits and devices. 

- know the principle of building aviation electrical equipment, the purpose, 

the main tactical and technical characteristics, the principle of operation, 

interaction with other aircraft systems, means of indication and signaling;  

- know the built-in control system;  

- know the safety measures when working.  

- be able to apply the knowledge gained in this course in practice;  

- be able to use the operational and reference literature;  

- to be able to properly operate the aviation electrical equipment. 

Topics covered: 

1. Aviation electrical equipment. Electrical equipment classification. 

2. Power supply and distribution system. 

3. Primary sources of electricity. Alternators, dc generators. 

4. Secondary sources of electricity. 

5. Emergency power supplies. 

6. Auxiliary power plant startup system. 

7. Main engine starting system. 



8. Hydraulic equipment aircraft systems. 

9. Electrical equipment of the aircraft fuel system. 

10. Electrical equipment of the aircraft fire-fighting system. 

11. Electrical anti-icing system of the aircraft. 

12. Electrical equipment of the air conditioning system. 

13. Electrical equipment of the aircraft control system. 

14. Lighting systems of aircraft. Ground / airfield power sources. 

15. Methods for evaluating the results achieved: study of the design of 

individual components and parts of the aircraft engine, as well as the operation of 

the engine as a whole. 

 

SU 3310 (1) Silent installations – 3 credits 

 

Prerequisites: Theoretical mechanics. 

Post-requisites: Electrodynamics, AFU and RRV. 

As a result of studying the discipline the student is able to: 

- to the description of the main parts of aircraft engines, the basics of 

aerodynamics; 

- to the definition of the main technical data of aircraft engines; 

- to make calculations to determine engine parameters; 

- to the analysis of the constructive arrangement and operation of turbo-jets, 

turbofans, turboshaft and vinoturbin engines; 

- to explain the operation of the electronic engine control system and fuel 

measurement; 

- to the explanation of engine operation indication systems. 

- know the basic information about the development of civil aviation, as a 

branch of the state economy; 

- know the main parts of aircraft engines, the basics of aerodynamics; 

- to be able to identify and distinguish the main technical data of aircraft 

engines; 

- able to make the simplest calculations to determine the parameters of 

engines; 

- possess the skills to develop and implement organizational and technical 

measures to ensure safety of flights. 

Topics covered:  

1. Fundamentals of theories of the CCD. 

2. General information about the engine NK-8-2U and its basic data. 

3. VNA. Construction and work. 

4. The compressor engine NK-8-2U. General information. 

5. The design of the low pressure compressor. 

6. Front fan support Design and operation. 

7. Rear bearing KND. 

8. The design of the high pressure compressor. 

9. Average support capacity NK8-2U. Engine power unit. 

10. Compressor mechanization. 



11. Combustion chamber of the NK-8-2U engine. Processes occurring in KS 

12. Turbine engine NK-8-2U. 

13. Jet nozzle of the engine NK-8-2U. 

14. Automatic control system of the engine NK-8-2U. 

15. NR-8-2U (pump regulator) of the engine NK-8-2U. 
 

PNSK 3311 (1) Pilotage-navigation systems and complexes – 3 credits 
 

Prerequisites: Digital electronics systems and devices. 

Post-requisites: Instrumental and electronic equipment. 

As a result of studying the discipline the student is able to: 

- to apply knowledge of flight-navigation complex and systems, 

characteristics and parameters of using features of devices; 

- set forth the theoretical basis for the operation of aircraft instruments and 

systems; 

- to disassemble the experimental circuit of the device; 

- to make calculations of elements of schemes and parameters of 

instrumentation equipment; 

- analyze the work of satellite navigation systems. 

- Master the work of the automatic on-board control system. 

- know the general principles of construction and operation of typical 

computer complexes, differences in the operation of analog and digital types;  

- know the principles of operation and construction of specialized systems.  

- be able to use the necessary technical documentation; apply this knowledge 

when modeling automation processes and for analyzing possible failures of the 

PNS.  

- to have skills rational methods of search and use of scientific and technical 

information. 

Topics covered: 

1. Gyroscopic instruments. 

2. Gyroscopic induction compass GIK-1. 

3. Coordinate systems used in navigation. 

4. Autopilot (AP-28L-1). 

5. The concept of the methods of reckoning. 

6. Navigation devices (NI-50; ANU-1; NVU-BZ). 

7. Remote Astronomical Compass (DAK-DB-5). 

8. Satellite navigation systems. 

9. Flight Management System (FMS). 

10. Electronic Flight Instrument System (EFIS). 

11. Traction control system (A | T). 

12. Inertial system (IRS; INS). 

13. Earth proximity early warning system (GPWS). 

 



ADDITIONAL TYPES OF TRAINING (ATT) – 23 credits 

 

OBLIGATORY COMPONENT (OC) 

 

Physical Training Module – 8 credits 

 

Upon successful completion of this module, students should be able to: 

1. use in life practical skills and abilities that ensure the preservation and 

strengthening of health, development and improvement of psychophysical abilities 

and qualities; 

2. independently maintain and develop basic physical qualities in the process 

of exercising; 

3. use methods and means of physical culture to ensure full social and 

professional activities; 

4. evaluate the current state of physical culture and sports in the world; 

5. adhere to a healthy lifestyle; 

6. to self-organization and self-education in the formation of a healthy 

lifestyle. 

 

As a result of studying the module, a student is able to: 

D1. have an idea of the basic teachings in the field of natural and socio-

economic sciences, analyze socially significant problems and processes, be able to 

use the methods of these sciences in various types of professional activity, have 

sufficient theoretical training to analyze the socio-economic situation of countries 

and regions; to realize their professional, social, economic role in society. 

 

 

Module of professional practice – 12 credits 

 

Upon successful completion of this module students will be able to: 

1. to work with the empirical base of the research in accordance with the 

chosen theme of the thesis (compilation of the program and research plan, 

formulation and formulation of tasks, definition of the object and subject of the 

research, choice of the methodological basis for the study, study of data collection 

and analysis methods); 

2. work with bibliographic directories, with domestic and foreign electronic 

databases; 

3. to select and apply in practice modern means of computer technology, 

communications and communications; 

4. analyze engineering problems of design, development and support of 

automation and control systems; 

5. develop educational and methodological materials, conduct training 

sessions on the academic discipline (lectures, seminars, practical and laboratory 

classes); 



6. perform labor operations in the framework of the functional duties of the 

employees of the enterprise. 

 

As a result of studying the module, a student is able to: 

B1. possess a physical and mathematical culture, computer literacy; 

B2. To be able to organize the metrological support of technological 

processes of aircraft maintenance and repair, to recognize and classify structural 

and raw materials according to their appearance, origin, properties, as well as 

certification processes for aircraft and air personnel; 

B3. To be able to organize routine inspections and maintenance in order to 

maintain the airworthiness of aircraft and ensure flight safety; 

B4. To be able to draw up applications for the necessary technical equipment 

and spare parts, prepare technical documentation for repairs and develop 

instructions for the operation of technical equipment and aviation equipment; B3. 

To be able to organize routine inspections and maintenance in order to maintain the 

airworthiness of aircraft and ensure flight safety; 

B4. To be able to make applications for the necessary technical equipment 

and spare parts, prepare technical documentation for the repair and develop 

instructions for the operation of technical equipment and aviation equipment; 

B5. To be able to perform professional primary skills, including 

metalworking, manufacturing and repairing simple parts, assembling components 

to ensure the health, efficiency and readiness of aircraft for their intended use and 

with the lowest operating costs; 

C1. able to put into practice knowledge to calculate the reliability 

characteristics and determine the requirements for these characteristics in the 

process of design, manufacturing and operation, to demonstrate knowledge of the 

fundamentals of the technology of aviation production, aircraft equipment, 

fundamentals of operation of aircraft and aircraft design and engines; 

C2. able to provide power supply of power plants, systems of energy supply 

of avionics and radio-electronic equipment, use power plants in various operating 

modes, in the event of an emergency situation and failures; to make decisions in 

the event of a non-standard situation in any elements of the power supply system; 

interpret the principles of functioning and mathematical models of biological 

control systems; 

C3. capable of operation and maintenance of aircraft, to verify the technical 

condition and residual life of aircraft and equipment; 

D1. have an idea of the basic teachings in the field of natural and socio-

economic sciences, analyze socially significant problems and processes, be able to 

use the methods of these sciences in various types of professional activity, have 

sufficient theoretical training to analyze the socio-economic situation of countries 

and regions; to realize their professional, social, economic role in society. 

 

UP Training practice – 2 credits 
 

The purpose of the practice: 



- the study of students of occupational safety and labor protection when 

working with tools, equipment and devices for performing mechanical and 

mechanical work; 

- the acquisition by students of practical work skills as a performer; 

- acquisition of practical experience in conducting mechanical and 

mechanical work. 

As a result of passing mechanic-mechanical practice, a student must: 

- consolidate the theoretical knowledge gained in the study of special 

disciplines; 

- familiarize yourself with the mechanical and mechanical equipment, tools, 

instrumentation and be able to use them; 

- to form practical skills in the repair and adjustment of aviation equipment, 

working with measuring instruments; 

- be able to perform the functions of an aviation technician, engineer in 

aviation and electrical equipment; 

- compile practice materials and issue a report on the work performed. 

- be able to apply this knowledge in practice; 

- to be able to work with the fitting and mechanical equipment, maintenance 

and repair of aircraft and special equipment. 

Practice organization: In order for the student-trainee to have an idea of the 

full amount of mechanical and mechanical work, he must, during the period of 

practice, master the work in the main areas, which include: Workplace for 

plumbing; Workplace for cutting and felling of metals; Drilling workplace; 

Workplace on the nut; Workplace for electrical measurements. 

 

PrP Industry practice in the specialty – 10 credits 

 

The purpose of the practice is to consolidate the theoretical knowledge and 

deepen practical skills for technological research, the acquisition of skills of 

independent work, familiarity with the production activities of the organization of 

aviation profile.  

Production practice is carried out in accordance with international standards 

and in the future gives the right to perform simple operations of the technological 

process used in the maintenance and repair of aircraft. 

Practical training on AF is carried out in the organizations on maintenance 

and repair of aircraft equipment (further - THAT and RAT) with the experts 

allowed to work on AF. After the internship, the student will be fully acquainted 

with the company's procedures.    

As a result of the internship, the student receives certificates confirming the 

exams for one or more programs of initial training in the form of modules 

according to the Order № 750 WORK of the Republic of Kazakhstan from 

26.09.2013, which further give the right to obtain a certificate of a specialist in the 

aircraft in the CGA MIR of the Republic of Kazakhstan of the desired category A, 

B1.



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CATALOG OF ELECTIVE DISCIPLINES 

 

 

  



GENERAL EDUCATION DISCIPLINES (GE) 

COMPULSORY COMPONENT (CC) 

Social and humanitarian module - 6 credits 

Code MHK1101 Modern history of Kazakhstan  

Prerequisites No Prerequisites no 

Credits 3 Semester 1 

Aim оf discipline To form a system of scientific views on the history of modern 

Kazakhstan society in the context of the world historical process. 

Abstract оf 

discipline 

Large-scale transformations are accompanied by the 

modernization of public consciousness, which involves the 

transformation of learning based on a problem-based approach. 

Knowledge gained from the study of modern history of 

Kazakhstan contributes to the understanding of the dynamics of 

the development of historical processes and forms value reference 

points for ethnic, social, cultural identity in the surrounding world. 

The successful implementation of the state programs “Madeni 

Mura” and “Halyk Tarih Tolқynynda” broadened the horizons of 

historical knowledge and led to fundamental work aimed at 

changing the public consciousness and forming a unified Nation 

of strong and responsible people. The present stage of 

development of our country is characterized by the Third 

Modernization of Kazakhstan, the creation of a new model of 

economic growth that will ensure the global competitiveness of 

the country. Modernization of the economy is inextricably linked 

with the modernization of consciousness, when every citizen of 

Kazakhstan will understand the need for change in order to move 

to a qualitatively new level of development of his country. 

Kazakhstan society should have a spiritual and ideological core 

for the successful implementation of the goals set, this is 

facilitated by the program “Ruhani zhangyru” which reveals the 

mechanisms for modernization of public consciousness and is 

based on the continuity of spiritual and cultural traditions. 

Knowledge of the history of their people contributes to a broader 

perception and ability to rethink. 

Code Phil2102 Philosophy 

Prerequisites Modern history of 

Kazakhstan. 

Postrequisites no 

Credits 3 Semester 4 

Aim оf discipline Formation of students' holistic system understanding of 

philosophy as a special form of knowledge of the world, its main 

sections, problems and methods of their study in the context of 

future professional activity. 

Abstract оf 

discipline 

Discipline "Philosophy" is aimed at developing students' openness 

of consciousness, understanding their own national code and 



national identity, spiritual modernization, competitiveness, realism 

and pragmatism, independent critical thinking, the cult of 

knowledge and education, and the mastery of such key ideological 

concepts as justice, dignity and freedom, as well as the 

development and strengthening of the values of tolerance, 

intercultural dialogue and the culture of peace. Particular attention 

is paid to the problems of preserving national identity, the inner 

core of the national “I” and the national spirit, which are reflected 

in the project “Ruhani zhangyru”, the role of philosophy in 

modernizing public consciousness and solving global modern 

problems. Philosophy contributes to the formation of students' 

philosophical reflection, skills of self-analysis and moral self-

regulation, contributes to the development of research abilities and 

the formation of intellectual and creative potential. 

Instrumental Module – 15 credits  

Code FL1103 Foreign language 

Prerequisites  no Postrequisites Professionally-oriented 

Foreign Language 

Credits 6 Semester 1,2 

Aim оf discipline To form student’s knowledge for active use of a foreign language 

both in everyday and professional communication. 

Abstract оf 

discipline 

The “Foreign Language” discipline is aimed at further developing 

the language competencies acquired at school as a part of English 

language discipline program (General English), as well as 

deepening skills in the use of English as a means of 

communication with the formation of the following competencies: 

communicative (reading, writing, listening, speaking), language 

(pronunciation, vocabulary, grammar), general cultural and 

interpersonal. 

Code 

K(R)L1104 
Kazakh (Russian) language 

Prerequisites no Postrequisites Professional Kazakh 

(Russian) language 

Credits 6 Semester 1, 2 

Aim оf discipline Provide high-quality Kazakh (Russian) language proficiency in 

the context of Kazakh national culture as an instrument of social, 

intercultural, professional and personal communication through 

the formation of communicative competence in all types of speech 

activiies in accordance with the levels of proficiency in a foreign 

language according to the Council of Europe scale (A1, A2 + 

LSP; B1, B2 + LSP; C1 + LSP). 

Abstract оf 

discipline 

The discipline "Kazakh (Russian) language" is aimed at shaping 

the social and humanitarian outlook of students in the context of a 

nationwide idea of spiritual modernization, involving the 



development of internationalism, tolerant attitude to world 

cultures and languages as the basis of national consciousness and 

cultural code. Modern technologies, the use and transfer of which 

are able to ensure the modernization of the country and the 

personal career growth of future specialists. 

Code ICT1105 Information and communication technology 

Prerequisites no Postrequisites Digital electronic systems 

and devices 

Credits 3 Semester 2 

Aim оf discipline Formation of the ability to critically evaluate and analyze 

processes, methods of searching, storing and processing 

information, methods of collecting and transmitting information 

through digital technologies. 

Abstract оf 

discipline 

The discipline "Information and communication technologies" is 

designed to build the ability to critically understand the role and 

importance of modern information and communication 

technologies in the era of digital globalization. In connection with 

the entry of the economy of Kazakhstan into the era of the Fourth 

Industrial Revolution, the adoption of a comprehensive program 

“Digital Kazakhstan”, the development of new technologies such 

as the Internet of things, cloud technologies, big data, blockchain, 

etc. thinking, the acquisition of knowledge and skills in the use of 

modern information and communication technologies in various 

activities. 

ELECTIVE COMPONENT (EC) – 7 credits 

Finance and law module – 7 credits 

Code  Legal bases of corruption control 

Prerequisites The human factor 

and psychology 

Postrequisites no 

Credits 2 Semester 2 

Aim оf discipline developing students' necessary knowledge and skills to analyze 

the causes and conditions conducive to the emergence and growth 

of corruption, and developing on this basis a civic attitude towards 

this phenomenon. 

Abstract оf 

discipline 

Theoretical and methodological foundations of the concept of 

"corruption". The historical development of the concept of 

"corruption". The concept of corruption as an antisocial 

phenomenon. The idea of intolerance to corruption. 

Transformation of corruption in modern states. Improving the 

socio-economic relations of Kazakhstan’s society as a condition 

for countering corruption. Psychological features of the nature of 

corrupt behavior. The formation of anti-corruption culture. 

Features of the formation of anti-corruption culture of youth. 

Ethnic features of the formation of anti-corruption culture. Legal 



liability for corruption acts. Moral and ethical responsibility for 

corruption acts in various fields. Religious norms and values as 

the principles of anti-corruption culture of society . 

Code  Basics of Transport Systems Security 

Prerequisites no Postrequisites  Flight safety system 

Credits 2 Semester 3 

Aim оf discipline Familiarization of future air traffic engineers with a set of 

constructive measures aimed at improving traffic safety. Teach 

them to explore the objective laws of the interaction processes in a 

person’s accident (considering his mental and physical abilities) 

and technical means. The use of these patterns in the practice of 

creating, optimizing and operating transport systems. 

Abstract оf 

discipline 

Basic concepts of the BTS, the Aviation Security System of the 

Civil Aviation, international standards and ICAO 

recommendations on aviation security, terrorism on BT. 

Code  Psychology of interpersonal communication 

Prerequisites Basics of Transport 

Systems Security 

Postrequisites Flight safety system 

Credits 3 Semester 3 

Aim оf discipline formation of graduates of the competencies necessary for effective 

professional communication and constructive interpersonal 

relations with other people in various spheres of social life and in 

the conditions of a modern polycultural society.  

Abstract оf 

discipline 

Formation of students' skills of theoretical and empirical analysis 

of the problem of professional, intercultural and interpersonal 

communication in various aspects; 

- development of students' knowledge and communication skills 

necessary for effective participation in the work of research 

seminars, conferences, symposia, the presentation of their own 

scientific achievements; 

in production and technology activities: 

- development of students' skills in analyzing various situations of 

business and interpersonal communication; 

- the formation of students' skills of effective communication for 

solving problems of interpersonal and intercultural interaction; 

- formation of the ability to work in a team, tolerantly perceiving 

social, ethnic, confessional and cultural differences; 

in organizational and management activities: 

- development of the ability to self-organization and self-

education; 

- the development of students' ability to effectively build 

interaction in the working team and the formulation of 

organizational and managerial decisions, taking into account the 

specifics of the professional activity; 



in teaching activities: 

- the formation of professional and personal communication skills 

of future teachers. 

Cultural and communicative module - 7 credits 

Code Kul2106 Culture of speech and language communication 

Prerequisites Modern history of 

Kazakhstan 

Postrequisites The human factor and 

psychology 

Credits 2 Semester 5 

Aim оf discipline To form students’ understanding of the specifics of the 

development of national culture in the context of world culture 

and civilization, the need for preservation of the cultural code of 

the Kazakh people, and the ability to pursue the cultural heritage 

of the Kazakh people in a dynamically changing multicultural 

world and society in independent professional activity. 

Abstract оf 

discipline 

The discipline "Culturology" is aimed at developing the socio-

humanitarian worldview as the basis for the modernization of 

public consciousness through the formation of cultural identity, 

the ability to analyze and evaluate cultural situations based on an 

understanding of the nature of cultural processes, the specifics of 

cultural objects, the role of cultural values in intercultural 

communication. 

Code Psy2107 The human factor and psychology 

Prerequisites Modern history of 

Kazakhstan 

Postrequisites Flight safety system 

Credits 3 Semester 1 

Aim оf discipline To form students' social-personal and instrumental competences in 

the field of psychological theory and practice of interpersonal 

communication, necessary in professional activities. 

Assisting all maintenance and flight personnel in understanding 

and limiting the work activities in themselves and in other people 

to be able to avoid, identify and correct errors, behavior and 

activities leading to their occurrence. 

Abstract оf 

discipline 

The discipline "The human factor and psychology" contributes to 

the formation of a general psychological culture of a person, 

awareness of his past, present and future from psychological 

positions, as well as for mastering knowledge of the socio-

psychological patterns of behavior in interpersonal 

communication. 

Code ESD2108 Political Science and Sociology 

Prerequisites no Postrequisites No 

Credits 2 Semesters 3 

Aim оf discipline Formation of sociological thinking and imagination of the 

dynamic social world in which we live, as well as in the formation 

of critical thinking and analysis of modern societies, their social 



structures, systems and institutions. 

The study of the laws governing the formation and functioning of 

politics, the preparation of students for participation in the 

political life of the country, the formation of an active citizenship 

Abstract оf 

discipline 

The discipline "Political Science and Sociology" will allow you to 

get deeper into the basics of sociology and political science, 

including topics and applied aspects of research, theory and 

methodology. By developing what S. Wright Mills calls 

“sociological imagination,” the discipline will provide insight into 

how culture, religion, history, people and institutions intersect in 

shaping their own experience, life chances and identity. 

Throughout the course, a number of macro- and micro-

sociological “perspectives” and issues related to social inequality 

and accessibility of education, ethnicity, gender, social class, as 

well as institutions such as family, education, and the media, 

which play an important role in shaping our our own life and the 

whole social world in which we live. Based on the Head of State 

programmatic paper “Looking into the Future: Modernizing 

Public Consciousness”, the course considers the features of the 

modernization process. ration of consciousness and adaptation of 

Kazakhstan society to the global challenges of our time. 

BASIC DISCIPLINES (BD) - 69 credits 

OBLIGATORY COMPONENT (OC) – 20 credits 

Professional kazakh and foreign language Module - 4 credits 

Code 

PK(R)Ya2201 
Professional Kazakh (Russian) language 

Prerequisites Kazakh (Russian) 

Language 

Postrequisites No 

Credits 2 Semester 3 

Aim оf discipline To form students' skills and techniques of effective speech 

interaction in various situations of communication, the formation 

of grammatical skills and knowledge. Implementation of the main 

tasks of speech models and relative types at various levels of 

learning the state language. 

Abstract оf 

discipline 

The discipline "Professional Kazakh (Russian) language" is aimed 

at the further development of knowledge of Kazakh (Russian) 

language, based on pre-university knowledge and skills. The 

course goals and objectives are taken as a basis of the course at 

each level. The knowledge gained is aimed at the performance of 

all types of speech actions (listening, reading, speaking and 

writing), the formation of correct speech and literate writing, the 

definition of the requirements set for students. 

Code 

POIYa2202 

The professional focused foreign language  



Prerequisites Foreign Language Postrequisites No 

Credits 2 Semester 4 

Aim оf discipline Formation of a professionally oriented communicative 

competence of students, allowing them to integrate into the 

international professional environment and use a professional 

oriental language as a means of intercultural and professional 

communication. 

Abstract оf 

discipline 

The discipline "Professionally-oriented foreign language" is aimed 

at contributing to the formation of functional features of oral and 

written vocational-oriented texts, documentation requirements 

(within the program), adopted in professional communication and 

in the country of the studied language, strategies of 

communicative behavior in situations of international professional 

communication. 

Physical and mathematical module – 12 credits 

Сode  Higher Mathematics 1 

Prerequisites no  Postrequisites Higher Mathematics 2 

Credits  3 Semester  1 

Aim оf discipline - to give the future engineer a certain amount of knowledge in 

mathematics, which is necessary both for studying related 

engineering disciplines and for special courses; 

- develop mathematical intuition and the ability to use the studied 

mathematical methods in solving applied problems related to the 

future specialty; 

- to educate the mathematical culture and the ability to work with 

the book. 

Abstract оf 

discipline 

Mastering the basic fundamental concepts of linear algebra: the 

basis of linear algebra and the method of coordinates; all forms 

and equations of geometric objects of the first and second order, 

basic definitions, theorems, rules, methods and formulas of linear 

algebra. 

Сode  Higher Mathematics 2 

Prerequisites Higher Mathematics 

1 

Postrequisites Statistics 

Credits  3 Semester  2 

Aim оf discipline - to give the future engineer a certain amount of knowledge in 

mathematics, which is necessary both for studying related 

engineering disciplines and for special courses; 

- develop mathematical intuition and the ability to use the studied 

mathematical methods in solving applied problems related to the 

future specialty; 

- to educate the mathematical culture and the ability to work with 

the book. 

Abstract оf Mastering the basic fundamental concepts of linear algebra: the 



discipline basis of linear algebra and the method of coordinates; all forms 

and equations of geometric objects of the first and second order, 

basic definitions, theorems, rules, methods and formulas of linear 

algebra. 

Сode  Physics 1 

Prerequisites no Postrequisites Physics 2 

Credits  3 Semester  1 

Aim оf discipline The goal of this course is to get students concepts of physical 

phenomena, as a generalization of the observations of practical 

experiments and experiments, set out at the appropriate 

mathematical level; about the main methods of observation, 

measurement and experimentation in physics, about the 

application of physical phenomena and laws in modern 

technology. 

Abstract оf 

discipline 

The course "Physics" is based on knowledge, shaping students 

'understanding of the modern physical picture of the world and the 

scientific worldview, shaping students' knowledge and skills in 

using fundamental laws, theories of classical and modern physics, 

as well as methods of physical research as the basis of the 

professional activity system. 

Сode  Physics 2 

Prerequisites Physics 1 Postrequisites Theoretical Mechanics 

Credits  3 Semester  2 

Aim оf discipline the goal of this course is to get students concepts of physical 

phenomena, as a generalization of the observations of practical 

experiments and experiments, set out at the appropriate 

mathematical level; about the main methods of observation, 

measurement and experimentation in physics, about the 

application of physical phenomena and laws in modern 

technology. 

Abstract оf 

discipline 

The course "Physics" is based on knowledge, shaping students 

'understanding of the modern physical picture of the world and the 

scientific worldview, shaping students' knowledge and skills in 

using fundamental laws, theories of classical and modern physics, 

as well as methods of physical research as the basis of the 

professional activity system. 

Module Theoretical basis of aviation techniques - 4 credits 

Сode TOAT 2207 Theoretical basis of aviation techniques 1 

Prerequisites Physics Postrequisites Theoretical foundations of 

aviation technology 2; 

aircraft Design 

Credits  2 Semester 3 

Aim оf discipline To teach students the design elements of the aircraft, the basics of 

aerodynamics and operation of aircraft, as well as functional 



systems. 

Abstract оf 

discipline 

The training course "Theoretical foundations of aviation 

technology 1" is based on the knowledge gained in the study of 

the subject: "Physics".  The content of the discipline includes the 

basics of aerodynamics; structural elements of aircraft; fuselage, 

wing, tail; the main stages and dynamics of the flight of the 

aircraft; mechanization of the wing; aircraft chassis design; 

functional systems of the aircraft: hydraulic system, fuel system, 

aircraft control system, air conditioning system and automatic 

pressure control, anti-icing system, fire system and household 

equipment. 

Upon successful completion of the course, the student is able to 

master the disciplines: "Theoretical foundations of aviation 

equipment 2" and "aircraft Design". 

Сode TOAT 2207 Theoretical basis of aviation techniques 2 

Prerequisites 

 

Theoretical 

foundations of 

aviation technology-

1 

Postrequisites Aircraft design 

Credits  2 Semester  4 

Aim оf discipline To teach students the theoretical foundations of aviation 

technology, including the design of the helicopter and its systems, 

engines and airport services. 

Abstract оf 

discipline 

Academic discipline "Theoretical foundations of aviation 

technology-2" is the basis for further study of special.disciplines'. 

The content of the discipline contains questions about the design 

of helicopters, the history of aircraft engines, the concept of the 

airport, airfield and heliport and their structural units. A feature of 

this course is its generality of concepts, as well as the feature that 

helicopters are considered in detail and in the future special.the 

disciplines do not occur. For successful completion of the course, 

students must master the discipline "Theoretical foundations of 

aviation technology-1". Upon successful completion of the course, 

the student is able to master the discipline: "aircraft Design» 

ELECTIVE COMPONENT - 49 credits 

Main disciplines of the educational program 

Module Fundamentals of Electronics, Mechanics and Statistics – 8 credits 

Сode OE 2201 Fundamentals of Electronics 

Prerequisites Physics Postrequisites Digital electronic systems 

and devices, aircraft 

avionics System 

Credits 2 Semesters 3 

Aim оf discipline 
Students study the principles of construction, features of work, 

characteristics and parameters of schemes of aviation electronics, 



the development of students 'skills of practical study of schemes, 

development of students' ability to use reference books and make 

calculations of schemes and their parameters. 

Abstract оf 

discipline 

The course "Fundamentals of electronics"is a discipline of the 

curriculum of training. 

The course " Fundamentals of electronics "is based on the 

knowledge gained in the study of the subject:"Physics". 

The content of the discipline covers a range of issues related to the 

basic information about electrovacuum and semiconductor 

devices, rectifiers, oscillatory systems, antennas, amplifiers, 

generators of electrical signals. General information about the 

circuitry element base (resistors, chips, optoelectronics elements). 

Logical elements and logical design in the bases of chips.  

Digital-to-analog and analog-to-digital converters. 

After studying the course of the discipline "Fundamentals of 

electronics" the student must have the basis for the study of 

disciplines: "Digital electronic systems and devices" and "aircraft 

avionics System". 

Сode TM 2202 Theoretical Mechanics 

Prerequisites Physics, 

mathematics 

Postrequisites Technical mechanics 

Credits 3 Semesters 3 

Aim оf discipline 

To teach students the main sections of theoretical mechanics: 

statics, kinematics and dynamics, and the acquisition of solid 

skills in solving problems. 

Abstract оf 

discipline 

The training course "Theoretical mechanics"is part of the 

mathematical and natural science cycle of training.  

The discipline consists of three sections: solid state statics, 

kinematics and dynamics. In the section" solid state Statics " 

equilibrium conditions for different systems of forces applied to 

the body and methods of transformation of systems of forces are 

studied. In the section" Kinematics " the geometrical properties of 

motion of solids and their points are considered. In the section 

"Dynamics" we study the movement of material points, 

mechanical systems and solids, taking into account the forces 

applied to them. 

Theoretical mechanics is the basic discipline for further study by 

students of the course of technical mechanics, as well as special 

disciplines related to the direction and profile of training. 

Necessary prerequisites for the successful development of the 

course is the knowledge of the following disciplines: mathematics 

and physics. 

Сode St 2203 Statistics 

Prerequisites Higher mathematics Postrequisites The reliability of aviation 



technology 

Credits 3 Semesters 4 

Aim оf discipline 

To teach students how to collect, analyze and interpret data on 

current phenomena and processes in aviation technology related to 

the causes of failures and malfunctions, which can be represented 

as a statistical set. 

Abstract оf 

discipline 

The training course "Statistics"is a discipline of mathematical and 

natural science cycle of the curriculum of training. The content of 

the discipline covers a range of issues related to statistical 

methods of analysis. The peculiarity of the discipline is that the 

examples used in the learning process not only explain the 

General provisions of the theory, but also point to the relationship 

of these provisions with practical tasks, provide guidance on the 

application of General theoretical results, develop the ability to 

apply these results in specific tasks, for example, such as the study 

of the results of aviation production. The most important statistical 

methods and techniques are illustrated by real data of Kazakhstan 

and foreign statistics. Considerable attention is paid to the analysis 

and interpretation of the results of statistical processing of real 

(non-training) data in relation to failures and malfunctions of 

aircraft. 

To study the discipline "Statistics" a student must have the basics 

of mathematics, probability theory and mathematical statistics.  

After studying the course of the discipline "Statistics "the student 

must have the basis for the study of the discipline"Reliability of 

aircraft". 

Module Aerodynamics, device, devices and systems of aircraft - 9 credits 

Сode ADP 2204 Aerodynamics and flight dynamics 

Prerequisites Physics 

 

Postrequisites Aircraft design 

Screw and its control 

systems 

Credits  3 Semester  3 

Aim оf discipline Disclosure of modern basic scientific concepts, concepts and ideas 

of motion theory research. 

Abstract оf 

discipline 

Academic discipline "Aerodynamics and flight dynamics" is 

necessary in the course and diploma design. 

The basic concepts of aerodynamics and flight dynamics are 

considered, the theories and equations of aerodynamics, 

Zhukovsky's theory are briefly stated. Experimental research 

methods are described. Discusses the forces acting for LA in 

flight, takeoff, etc.  

The discipline "Aerodynamics and flight dynamics" is based on 

the study of the following disciplines: "Higher mathematics" and 



"Physics".  

After studying this discipline, students are ready to study the 

disciplines: "aircraft Design", "Propeller and its control system". 

Сode SAVS 

2305 
Aircraft avionics system 

Prerequisites Electronics basics Postrequisites The reliability of aviation 

technology 

Credits  3 Semester  5 

Aim оf discipline A study of the avionics systems of the aircraft. 

Abstract оf 

discipline 

Discipline, "avionics System of the aircraft» 

based on the study of " Fundamentals of electronics." 

The main current state of the aircraft electrical equipment, 

operation of aircraft generators, aircraft electrical network, 

chemical sources of the aircraft, power supply systems of modern 

aircraft and the launch of aircraft engines. 

After studying this discipline, students are ready to study the 

discipline - "reliability of at". 

Сode VSU 2306 Screw and its control systems 

Prerequisites Aerodynamics and 

flight dynamics 

Postrequisites 
Aircraft repair 

Credits  3 Semester  6 

Aim оf discipline Evaluation and repair of damages of the propeller to own schemes 

of service and repair of the propeller and to have an idea about the 

work of the propeller. 

Abstract оf 

discipline 

The training course "Propeller and its control system "is based on 

the knowledge gained in the study of the subject:"Aerodynamics 

and flight dynamics". 

Tutorial "Screw and its control system" is necessary in the course 

and diploma design. 

Describes the basic concepts of aerodynamics of the propeller and 

summarized the theory of the isolated element of the blade, the 

ideal propeller and propeller theory sabinina pass and Zhukovsky. 

Experimental research methods are described. Recommendations 

on the selection of the propeller to the aircraft and its layout. Upon 

successful completion of the course, the student is able to master 

the discipline: "aircraft Repair". 

Module Materials and production of aviation equipment - 13 credits 

Сode HTVS 

2307 
Chemistry and ground supply of aircraft 

Prerequisites Theoretical 

foundations of 

aviation technology 

Postrequisites Aircraft engine design 

Credits  2 Semester  6 

Aim оf discipline The study of the natural science cycle, in which students are 



introduced to the properties of fuels and lubricants and their use in 

AIRCRAFT systems. 

Abstract оf 

discipline 

The training course "chemical And fuel supply of aircraft" is 

based on the knowledge gained in the study of the subject: 

"Theoretical foundations of aviation technology." 

The textbook "Chemistry and fuel supply of aircraft" provides 

brief information on the use of various fuels in engines and their 

behavior in operating conditions. The classification of fuel is 

given. The principal physico - chemical characteristics and 

requirements to quality of fuel, composition and performance 

properties of the main types of fuels in engines; anti-knock value 

of automotive and aviation gasoline, the Flammability of diesel 

fuels; the tendency of various fuels to the deposition of sludge and 

carbon deposits; the properties of reactive hydrocarbon rocket and 

gas turbine fuels; application of compressed and liquefied gases as 

fuels for internal combustion engines. The classification, 

requirements to various lubricating oils, composition and 

operational properties of the main types of oils, greases, additives 

to fuels and oils are considered in detail. Upon successful 

completion of the course, the student is able to master the 

discipline: "aircraft engine Design". 

Сode JGSBS 

2208 

Liquid gas systems of aircraft 

Prerequisites Theoretical 

foundations of 

aviation technology 

Postrequisites Aircraft design 

Credits 3 Semester 4 

Aim оf discipline 

Mastering by students of the General provisions of hydraulics 

necessary for the aircraft mechanical engineer, element base and 

the theory of functional systems of aircraft in which liquids or 

gases are used as a working fluid, the principles of calculation of 

these systems and the study of the basic rules of their operation. 

Abstract оf 

discipline 

The training course "Liquid-gas systems of aircraft" is based on 

the knowledge gained in the study of the subject: "Theoretical 

foundations of aviation technology." 

The manual "Liquid-gas systems of aircraft" includes the 

following main provisions: liquid and its physical properties; 

hydrostatics, differential equations of fluid equilibrium, the basic 

equation of hydrostatics, fluid pressure on the wetted wall, the 

relative rest of the liquid. Hydrodynamics-continuity equation, 

Bernoulli equation, hydraulic resistance, the Basis of the theory of 

similarity and dimensions, the flow of liquids through the holes 

and nozzles, hydraulic calculation of non-pressure and pressure 

pipelines; dynamic and volumetric masses; Hydraulic machines-

classification, the main parameters; cavitation in pumps; methods 



and devices of pressure regulation and giving of volume pumps; 

hydraulic motors of reciprocating action, pressure multipliers; 

hydraulic motors of rotational action (hydraulic motors). 

Fundamentals of hydro-and pneumatic drive: structure and typical 

schemes, the main energy ratios and external characteristics. To 

teach students, future bachelors, to use the laws of hydrostatics 

and hydrodynamics and methods of calculation of General 

engineering problems with their subsequent use in General 

technical and special disciplines, and then in practical activities in 

the workplace.  

Upon successful completion of the course, the student is able to 

master the discipline: "Aircraft construction". 

Сode TM 2209 Technical mechanics 

Prerequisites Theoretical 

mechanics, technical 

drawing and 

computer graphics 

Postrequisites 
Strength of aircraft 

structures, Standardization 

and quality management 

Credits  3 Semester  4 

Aim оf discipline Teach students the basics of research and teach to make 

calculations of structural elements. 

Abstract оf 

discipline 

The course of discipline " Technical mechanics "is an applied 

discipline, which is based on the knowledge gained in the study of 

the subject" Theoretical mechanics "and"technical drawing and 

computer graphics". This course contains laboratory work that 

allows you to determine the load capacity of the cylindrical 

reducer, to investigate the stability of compressed rods, etc. 

The peculiarity of this course is that the concepts of mechanisms 

and mechanical gears are laid, which, upon successful completion 

of the course, will help to study the "Strength of aircraft 

structures" and "Standardization and quality management". 

Сode Mat 2210 Materials Science 

Prerequisites Physics 1-2 Postrequisites Aircraft design 

Credits  3 Semester  3 

Aim оf discipline To teach students the basic provisions of the structure and 

properties of metals, to form the ability of students to apply their 

knowledge in practice and in production activities. 

Abstract оf 

discipline 

Educational discipline "materials Science" is a discipline of 

General professional cycle, which gives the concept of the 

properties and types of materials. The basis of this course of 

discipline: "Chemistry" and " Physics". This course covers a wide 

range of issues, ranging from the structure of the material, ending 

with the laws of crystallization and structure of the formation of 

materials and alloys. The peculiarity of this course is the 

consideration of various materials, especially alloys and 



composite materials used in the production of aircraft and its 

parts. After successful completion of the course "materials 

Science " the student has sufficient knowledge to study the 

discipline "aircraft Design". 

Сode TPAT 

2211 
Technology of aircraft production 

Prerequisites Physics 1-2 Postrequisites Aircraft design 

Credits  2 Semester  3 

Aim оf discipline To analyze and evaluate the production technology at the stages of 

design and Assembly of aircraft TO ensure their reliability and 

safety; to summarize the information obtained in various 

disciplines of aviation profile, and show their place in solving the 

problems of design and manufacture of aircraft and equipment. 

Abstract оf 

discipline 

The training course "technology of production of aviation 

equipment" is based on the knowledge gained in the study of the 

subject: "Physics". 

"Technology of production of aircraft", Modul1. Technological 

processes of Assembly of at-Technological processes. Definition. 

Requirements for the manufacturing process. Components of the 

technological process. Groups of technological processes. Module 

2. Manufacturability of design, interchangeability and methods of 

linking the Manufacturability of the design. Definition. Design 

and production technology. Maintainability. Ways to improve 

manufacturability. Purpose of joints and connectors. The concept 

of interchangeability of the design. Definition. Types of 

interchangeability. The technological requirements for the 

interchangeability of the design. Methods of geometric linking 

and shaping of the AIRCRAFT structure. Module 3. Methods of 

Assembly of the airframe-The use of various methods of 

connection in the design of aircraft and their manufacturability. 

Methods of Assembly of the airframe. Basic concepts of aircraft 

Assembly technology. The basic scheme of linking shapes and 

sizes of parts and equipment. Module 4. Design of Assembly jigs 

and Assembly fixtures. Definition. The purpose of the devices. 

Requirements for stocks. Structure and elements of JV. Features 

installation and testing of functional systems and units. Upon 

successful completion of the course, the student is able to master 

the discipline: "aircraft Design". 

Module International relations and aviation legislation - 5 credits 

Code AZ 1212 Aviation legislation 

Prerequisites Human factor and 

psychology 

Postrequisites Flight safety, health And 

environment 

Credits 2 Semester 2 

Aim оf discipline To train students to apply ICAO regulations on the organization, 



provision and implementation of flights, air traffic control of civil 

aviation aircraft. And also teach students the rules of EACS 

23/25/27/29 certification and type certification. 

Abstract оf 

discipline 

The training course "Aviation legislation" is a discipline that 

shows the legal regulation in the aviation sector. 

The content of the discipline covers international and Kazakh 

legal documents regulating the actions of aviation personnel. This 

discipline deals with the Chicago Convention, the relationship 

between Part-145, Part-66, Part-147 and Part-M. 

The peculiarity of the discipline is that the normative legal acts 

and documents used in the process of training explain aviation 

activities in the territory of Kazakhstan, but also indicate the 

continuity of international documentation in the territory of 

Kazakhstan. After studying the course of the discipline " Aviation 

legislation "the student must have a legal basis for further study of 

the disciplines:" safety system","occupational Safety and 

environment". 

Code MEO 3213 International economic relations 

Prerequisites Political science and 

sociology 

Postrequisites Process control in the 

airline 

Credits 3 Semester 5 

Aim оf discipline 

To deepen the theoretical knowledge of students in the field of 

modern world economy and international economic relations in 

the context of international economic organizations. 

Abstract оf 

discipline 

The training course " International economic relations "is based on 

the knowledge gained in the study of the subject:"political Science 

and sociology". 

The textbook "International economic relations" includes the 

following main provisions: world politics, the history of 

diplomacy, international conflicts, the foundations of international 

security. The theoretical part also includes the history of 

international relations. Also, students learn to create diplomatic 

documents, various draft agreements, contracts.  

definition of international economic law as a branch of 

international law, its subject, structure, as well as its place in the 

General system of legal regulation of international economic 

relations. As a systemic regulator, international economic law is a 

priority in relation to private international law, transnational law 

and national foreign economic law; at the same time, such special 

branches as international trade, transport, financial and credit law 

should be removed from its composition. As a system-forming 

industry that establishes the foundations of a fair economic world 

order, international economic law is currently in its infancy, and 

the process of its formation is unlikely to be completed in the near 

future. Upon successful completion of the course, the student is 



able to master the discipline: "process Control in the airline." 

Module System security and quality management – 10 credits 

Code OTE 3214 Labor protection and ecology 

Prerequisites Aviation legislation Postrequisites Aircraft repair 

Credits 2 Semester 6 

Aim оf discipline 

Reducing to a minimum the likelihood of disorders or diseases 

running while providing comfort with maximum productivity and 

a high quality of products, works and services. 

Abstract оf 

discipline 

The training course "occupational Safety and environment" is 

based on the knowledge gained in the study of the subject: 

"aviation legislation". 

The manual "occupational Safety and environment" includes the 

following main provisions: the basics of BDZ. Life safety 

management. The negative factors of the technosphere. The main 

dangers in the technosphere. Prevention of accidents and 

catastrophes in the technosphere. Methods and means of 

protection of the population and territories from emergency. 

Emergency assessment, prediction and analysis  

The basis of the content of the discipline "health And 

Environment" is the concept of sustainable development. In 

accordance with it, the following content lines are highlighted: 

ecology as a scientific discipline and ecological regularities; 

interaction of "nature" and "society" systems; applied issues of 

solving environmental problems in the Educational publication 

within the framework of the concept of sustainable development; 

methods of scientific knowledge in ecology: natural-scientific and 

humanitarian aspects. Upon successful completion of the course, 

the student is able to master the discipline: "aircraft Repair". 

Code SUK 3215 Standardization and quality management 

Prerequisites Technical mechanics Postrequisites Ect 

Credits 3 Semester 6 

Aim оf discipline 
Formation of students ' system of special knowledge of the basics 

of standardization and quality management. 

Abstract оf 

discipline 

This course is based on the knowledge gained on the "technical 

mechanics" of the mechanisms and compounds. Application of 

standardization to these details allows to apply on AF such 

indicators of operational adaptability as interchangeability, 

controllability and ease of removal.  This course discusses the 

theory of standardization and quality management, also outlines 

the principles of integrated systems in the enterprise. Upon 

successful completion of the course, the student is able to write a 

thesis. 

Code SBP 3216 Flight safety system 

Prerequisites Aviation legislation Postrequisites Aircraft systems 



Credits 3 Semester 5 

Aim оf discipline 

Acquisition of knowledge of the requirements of the basic 

regulations to ensure safety, to know the main causes of the AP. 

To impart skills of working with documents on the provision of 

PD in the industry. To master the General principles of 

development of measures to prevent AP. 

Abstract оf 

discipline 

The discipline " flight safety System "is based on the study of the 

discipline"Aviation legislation". 

The basic concepts of flight safety, safety requirements, accident 

investigation, aviation security, the work of the flight 

Subcommittee on the results of the investigation of the AP. 

After studying this discipline, students are ready to study the 

discipline "aircraft System". 

Code UTPA 4217 Management of technological processes in the airline 

Prerequisites Technology of 

aircraft production 

Postrequisites Ect 

Credits 2 Semester 7 

Aim оf discipline 

Is to provide students with the necessary knowledge on the 

theoretical foundations of the management of I processes of 

operation of aircraft (at) and the use of skills and abilities to 

analyze I processes of operation, evaluation and prediction of 

indicators of their effectiveness, program and operational 

management I processes of operation of at, design systems and 

programs of maintenance and repair of at. 

Abstract оf 

discipline 

The training course "management of technological processes in 

the airline" is based on the knowledge gained in the study of the 

subject: "technology of production of aircraft." 

The textbook "Management of technological processes at the 

enterprise" includes a subject and task management processes, 

operation of aviation technology (at). Processes of operation of 

aviation equipment (at) as objects of management, methods of 

management of processes of operation of aviation equipment (at), 

Design of systems and processes of operation of aviation 

equipment (at), automation of management of processes of 

operation of aviation equipment (at), quality management system 

in the organizations on technical service and repair, system of 

management of efficiency of processes of operation of aviation 

equipment (at) On successful completion of the course the student 

is able to write a thesis. 

Module Computer technology – 4 credits 

Code TChKG 

1218 

Technical drawing and computer graphics 

Prerequisites Higher mathematics 

1-2 

Postrequisites Technical mechanics 



Credits 2 Semester 2 

Aim оf discipline Teach students to read, draw drawings, diagrams and graphics. 

Abstract оf 

discipline 

The discipline "Technical drawing and computer graphics" is 

based on the discipline "mathematics".  

This course contains the rules of reading design and technological 

documentation on the profile of the discipline. The course 

considers methods of graphical representation of objects, spatial 

images, technological equipment and schemes.  The course 

"technical drawing and computer graphics" is the main basis for 

further study of special disciplines, such as "Technical mechanics" 

and allows you to continue to write term papers and theses. 

Code ChESP 

2219 

Digital electronic systems and devices 

Prerequisites Electronics basics Postrequisites The avionics system of the 

aircraft 

Credits 2 Semester 4 

Aim оf discipline 

To teach students basic knowledge of the principles of 

construction of digital electronic systems and devices.  To teach 

students to design electronic components, including on the basis 

of microprocessor elements, to read and understand simple 

schemes of typical electronic equipment on the digital integral 

element base. 

Abstract оf 

discipline 

The training course "Digital electronic systems and devices" is 

based on the knowledge gained in the study of the subject: 

"Fundamentals of electronics".  The content of the discipline 

covers a range of issues related to the principles of construction, 

features, characteristics and parameters of digital integrated 

circuits of basic logic elements. Classification, marking and 

conditional graphic designations on schematic diagrams are 

considered in detail. The principle of operation of functional units 

and semiconductor storage devices of computers, the composition 

and purpose of microprocessor systems and programming 

methods. 

After studying the course "Digital electronic systems and devices" 

the student must have the basis for the study of the discipline: 

"aircraft avionics System". 

MAJOR DISCIPLINES – 32 credits  

OBLIGATORY COMPONENT – 5 credits 

Module Constraction and reliability of aviation equipment - 5 credits 

Code KLA 3301 Construction of aircraft 

Prerequisites Theoretical 

foundations of 

aviation technology, 

Aerodynamics and 

Postrequisites Technical operation of 

AIRCRAFT and AD 



flight dynamics 

Credits 3 Semester 5 

Aim оf discipline 

The study of the characteristics, construction and principles of 

operation of components, assemblies, Assembly of airframe 

components and functional systems of a modern aircraft. To study 

the basic concepts of aerodynamics of AIRCRAFT. 

Abstract оf 

discipline 

Academic discipline " AIRCRAFT Design "is based on the study 

of disciplines:" Theoretical foundations of aviation 

technology","Aerodynamics and flight dynamics". 

Reviewed the major systems of the aircraft, the principle of 

operation of the hydraulic system, supply scheme gidrofilnostju 

aircraft, the principle of operation of the fuel system, the principle 

of PIC, the working principle of PPP, the principle of operation of 

the emergency equipment of the aircraft, etc. 

After studying this discipline, students are ready to study the 

discipline: "technical operation of AIRCRAFT and HELL." 

Code NAT 4302 Reliability of aviation equipment 

Prerequisites Technology of 

production of 

aviation equipment 

stick, avionics 

system of the 

aircraft, 

Aircraft systems, 

Statistics 

Postrequisites Ect 

Credits 2 Semester 7 

Aim оf discipline 

To teach students the necessary knowledge of the theory of 

reliability of aviation technology (at) and teach how to apply the 

skills and abilities to analyze the reliability of the test data and 

operational observations. 

Abstract оf 

discipline 

Discipline "Reliability of aviation equipment" is an applied 

discipline. The basis for the study of this discipline are 

"technology of production of aircraft", "avionics systems of 

aircraft" and "Statistics". The content of the discipline contains 

questions from the theory of probability, the calculation of the 

probability of failure and the probability of failure. The peculiarity 

of this course is the possibility of calculating non-renewable 

products for the accounting of resource and service life. This 

course traces the importance of maintaining a high level of 

reliability at every stage of the facility's existence.  After 

successful completion of the course, the student is able to pass 

state exams and write a thesis. 

ELECTIVE COMPONENT – 27 credits 

Module Maintenance, repair and operation of aircraft – 12 credits 



Code PTO 3303 Maintenance Practice 

Prerequisites Theoretical bases 

AT 

Postrequisites Organization and 

maintenance of aircraft 

maintenance, technical 

operation of aircraft 

Credits 3 Semester 6 

Aim оf discipline 

To train students to evaluate the operational and technical 

properties of AIRCRAFT and aircraft engines and ensure their 

compliance with the ETD. 

Abstract оf 

discipline 

The training course "maintenance Practice"is a fundamental 

discipline for practical training. 

The content of the discipline covers a range of issues related to the 

theoretical and technological foundations of aircraft and aircraft 

engine repair. The peculiarity of the discipline is that the 

approaches used in the process of training to the repair 

technology, allows to provide the required level of readiness and 

performance of at during the service life or resource.  

After studying the course "maintenance Practice" the student is 

able to master the following disciplines: "Organization and 

maintenance of aircraft maintenance" and " technical operation of 

aircraft» 

Code OOTOVS 

4304 

Organization and maintenance of aircraft maintenance 

Prerequisite Maintenance 

practices 

Prerequisite Ect 

Credits 2 Semester 7 

Aim оf discipline 

Training students in the process of aircraft preparation for flights, 

maintenance of serviceability, efficiency and correct functioning 

of the AT when used for its intended purpose, during storage and 

transportation. 

Abstract оf 

discipline 

The training course of discipline "organization and maintenance 

of aircraft" can be successfully studied, thanks to the knowledge 

gained in the discipline "maintenance Practice". This course 

contains: 

- assessment of compliance aircraft maintenance, execution of 

directives for the maintenance of airworthiness of the aircraft in 

time and operating time; 

- the study failed of the aircraft; 

- accounting and analysis of failures and malfunctions with the 

assessment of reliability indicators and the development of 

preventive effects; 

- organization of flight information processing and analysis; 

- procedures of registration of the admission of the aircraft 

equipment to operation after maintenance and repair; 



- procedures of quality system in the field of maintenance and 

repair of aircraft of the operator taking into account requirements 

of the existing regulations. 

After the successful completion of this course, the student is able 

to apply their knowledge in writing final works and passing state 

exams. 

Code TEVS 

4305 

Technical operation of aircraft 

Prerequisites Maintenance 

practices 

Postrequisites Ect 

Credits 3 Semester 7 

Aim оf discipline 
To teach students the scientific, theoretical, organizational and 

technological basis of technical operation. 

Abstract оf 

discipline 

The course of the discipline "Technical operation" considers a 

number of issues related to the operation of all parts and units. For 

the successful mastering of the course students should have a 

knowledge base about the practice of maintenance. The content of 

the discipline includes the strategy of maintenance; considers 

operational manufacturability as a factor of quality operation; 

fixes the processes and stages of operation of operational 

documentation. After successful completion of the course, the 

student is able to pass state exams and write a thesis. 

Code RAT 4306 Repair of aviation equipment 

Prerequisites Health and safety Postrequisites Ect 

Credits 4 Semester 7 

Aim оf discipline 

To teach students the technological process of aircraft repair.    

To form knowledge and skills that allow to scientifically solve the 

problems of repair and restoration of aircraft products using the 

achievements of science in the field of technology and production. 

Abstract оf 

discipline 

Practical training in the discipline: "aircraft Repair" as a rule, 

should be carried out in hangars, laboratories on the basis of 

aircraft repair plant. To access the bases of the laboratory, students 

need to undergo safety training. In addition, he must know the 

issues of environmental protection (ecology). On this basis, the 

student to study this discipline must master the knowledge of the 

discipline "Health and environment". 

The training course "aircraft repair" covers a range of issues 

related to the study of the technological process of aircraft repair. 

Identification of the nature of the main causes of receipt of aircraft 

in repair. 

The study of the processes of restoring the performance of aircraft 

aircraft and aircraft engines. 

After studying the course "aircraft Repair" the student must have 

the basis for writing a thesis. 



Module Technical maintenance systems of avionics in exhaust airplanes –  

12 credits 

Code Rn 3303(1) Radio navigation 

Prerequisites Digital electronic 

systems and devices 

Postrequisites No 

Credits 3 Semester 6 

Aim оf discipline 

The purpose of the discipline is to study the basics of radio 

navigation, systematic presentation of tasks and means of 

navigation, the basics of cartography, the basics of navigation 

theory, methods used in radio navigation, the main directions and 

prospects of development of radio navigation. 

Abstract оf 

discipline 

Educational discipline "Radio navigation" is based on the study of 

disciplines: 

"Antenna-feeder devices and radio wave propagation", "Receiving 

and transmitting devices". The main means and methods of radio 

navigation, the main navigation elements of the flight are 

considered, cartography and cartographic projections are 

investigated. Global coordinate systems are studied. Also, the 

navigation methods used to determine the location of the aircraft 

and radio navigation equipment are considered. 

After studying this discipline, students are ready to study the 

discipline: "Instrumentation and electronic equipment." 

Code Rs 4304 

(1) 
Radiocontact 

Prerequisites Radio navigation Postrequisites No 

Credits 2 Semester 7 

Aim оf discipline 

The purpose of the discipline radio-consideration of the principles 

and features of the organization of modern systems and devices of 

terrestrial, satellite radio and radio. 

The discipline of RS deals with issues related to the coding, 

transmission, reception, processing and reproduction of various 

types of information. These issues can be successfully solved by 

radio engineers developers (and operating systems can be 

successfully serviced by radio engineers operators) with the 

knowledge of certain laws inherent in the coordinated interaction 

of many links in the chain: the source of information consumer 

information. In this regard, the main task of the discipline RSE is 

to teach students complex technical thinking on the examples of 

analysis of the principles of work and construction of modern 

electronic systems of long-range information transmission using 

wire, cable, electromagnetic and fiber-optic communication lines. 

Abstract оf 

discipline 

The training course "radio Communication "is based on the 

knowledge gained in the study of the subject: "Physics, 

mathematics, electrical engineering,computer science." 



The content of the discipline-are considered principles of 

organization of aviation telecommunication (radio) in civil 

aviation of the Republic of Kazakhstan. Typical schemes of the 

organization of aviation communication in the centers of air traffic 

control are given. Requirements to means of aviation radio 

communication are formulated, conditions of work of means of 

communication of civil aviation and criteria of an assessment of 

their characteristics are analyzed. Bases of the theory of systems 

of transmission of speech messages and the principles of 

construction of aviation radio stations are given, systems of data 

transmission (telecode communication) are considered. 

Code TOR 4305 

(1) 
Theoretical bases of radar detection 

Prerequisites Radio navigation Postrequisites No 

Credits 3 Semester 7 

Aim оf discipline 
The purpose of the discipline is to study the basics of radar, types 

of radar surveillance. The range of the radar. 

Abstract оf 

discipline 

Academic discipline " Theoretical foundations of radar» based on 

the study of the discipline: «Radio navigation.» 

Overview radar; secondary radiation of radio waves; fundamentals 

of the theory and principles of optimal signal detection on the 

background of fluctuation noise; fundamentals of the theory and 

principles of optimal measurement of radar signals parameters; 

radar methods for probing space by radio pulses of short duration; 

radar methods for probing space with coherent radio signals of 

long duration and the principal interference of the active radar and 

the principles of protection from interference. 

Code TORAEA 

4306 (1) 

Technical maintenance and repair of aviation systems and 

avionics 

Prerequisites The avionics system 

of the aircraft 

Postrequisites No 

Credits 4 Semester 7 

Aim оf discipline 

Purpose of discipline – performance of works on technical 

operation, maintenance and repair of electrical and 

Electromechanical equipment; use of basic measuring 

instruments. 

Abstract оf 

discipline 

The training course "maintenance and repair of aviation electrical 

systems and avionics" is based on the knowledge gained in the 

study of the subject: "Standardization and quality management". 

The content of the discipline covers a range of issues related to 

basic information about electrovacuum and semiconductor 

devices. 

Module Power plants and controls – 15 credits 

Code AUGD Automation and control of gas turbine engines 



3307 

Prerequisites Aircraft engine 

design 

Postrequisites Aircraft engine control 

systems 

Credits 2 Semester 6 

Aim оf discipline 

The aim of the discipline – to teach students the theoretical 

foundations of the devices of automatic control systems 

(regulation) of aircraft gas turbine engines. 

Abstract оf 

discipline 

Discipline "Automation and control of gas turbine engines" lays 

the knowledge about the process of control of aircraft engines, 

thanks to the basics obtained on the course "design of aircraft 

engines." A feature of this course is its relevance in modern 

aviation. The course contains questions related to the regulation of 

the engine operating modes, protection of the engine from harmful 

processes occurring in the engines and indicates the main ways of 

development and improvement of the automation system. Upon 

successful completion of the course, the student is able to master 

the discipline: "aircraft engine control Systems". 

Code SUAD 

4308 

Aviation engine control systems 

Prerequisites Automation and 

control of gas 

turbine engines, 

aircraft engine 

Design 

Postrequisites no 

Credits 3 Semester 7 

Aim оf discipline 

The aim of the discipline – the study of the basic provisions of 

automatic control, regulation, protection and control of the AD 

system, methods of calculation and design of these systems, the 

acquisition of theoretical and practical skills in practical training, 

training of specialists who are able to perform work on the 

operation, maintenance of the aircraft engine. 

Abstract оf 

discipline 

Discipline " control systems of aircraft engines» based on the 

study of disciplines: "Automation and control of gas turbine 

engines" and "aircraft engine Design". 

Academic discipline "control systems of aircraft engines" is 

necessary in the diploma design. 

The main components of the engine, the principle of operation of 

aircraft engines, start-up system and control processes of aircraft 

engines are considered. 

After studying this discipline, students are ready to write DR. 

Code PAK 4309 Strength of aircraft construction 

Prerequisites Technical mechanics Postrequisites no 

Credits 3 Semester 7 

Aim оf discipline The aim of the discipline is the study of mathematical models by 



students - boundary problems, deformable elastic structures, as 

well as the study of engineering methods for calculating the stress-

strain state of structures 

Abstract оf 

discipline 

The course of discipline "Strength of aircraft structures" is aimed 

at the formation of students ' General cultural and professional 

competencies. The basic discipline for the successful mastering of 

this course is "Technical mechanics". The course contains General 

information about aviation structures, static and vibration strength. 

After successful completion of the course, the student is able to 

competently write graduation papers and pass state exams 

successfully. 

Code KAD 3310 Aircraft engine design 

Prerequisites Theoretical basis of 

aviation 

 techniques 

Postrequisites Aviation engine control 

systems, Chemistry and 

ground supply of aircraft, 

Automation and control of 

gas turbine engines 

Credits 4 Semester 5 

Aim оf discipline 

The aim of discipline – to teach students to identify and 

distinguish the basic elements of aircraft engine design and to 

know their functional purpose. 

Abstract оf 

discipline 

The training course "Aircraft engine Design" deepens and expands 

the conceptual framework of the engines studied on the theoretical 

foundations of aviation technology. The importance of the 

discipline is that not only explains the General provisions of the 

theory, but also indicates the relationship of these provisions with 

practical tasks. The main content of the course is a description of 

the design and their elements, consideration of the characteristics 

of the engine and the description of the processes. Upon 

successful completion of the course "design of aircraft engines" 

the student is able to master and understand the following 

disciplines: "Aircraft engine control systems", "Air conditioning 

and chemical control", "Automation and control of gas turbine 

engines." 

Code SVS 3311 Aircraft systems 

Prerequisites Flight safety system Postrequisites Reliability of aviation 

technology 

Credits 3 Semester 6 

Aim оf discipline 
Formation of students ' engineering knowledge, practical skills in 

the field of electrical SUPPORT systems. 

Abstract оf 

discipline 

The discipline "Aircraft Systems" is based on the study of the 

discipline - "flight safety System". 

Reviewed the major systems of the aircraft, the principle of 

operation of the hydraulic system, supply scheme gidrofilnostju 



aircraft, the principle of operation of the fuel system, the principle 

of PIC, the working principle of PPP, the principle of operation of 

the emergency equipment of the aircraft, etc. 

After studying this discipline, students are ready to study the 

discipline - "reliability of at". 

Module Radioelectronic, instrumentation and electrical equipment of aircrafts – 

15 credits 

Code Ed 3307 

(1) 
Electrodynamics, AFU and RRV 

Prerequisites Digital electronic 

systems and devices 

Postrequisites Instrumentation and radio-

electronic equipment 

Credits 2 Semester 6 

Aim оf discipline 

The goal is to train specialists in the field of ensuring the 

functioning of antenna-feeder devices in aviation radio-technical 

systems, radio communication systems, television and 

broadcasting, taking into account the peculiarities of radio wave 

propagation of various ranges. 

Abstract оf 

discipline 

Academic discipline "Electrodynamics, AFU and RRV" based on 

learning "Physics", "Theory of electrical circuits". 

The main types of feeder lines and elements of the feeder path, the 

main parameters of transmitting and receiving antennas, the main 

types of antennas: vibrator, aperture, antenna arrays, etc., the 

propagation of radio waves in free space and the earth's 

atmosphere are considered. 

Code PReO 

4308 (1) 
Instrumentation and radio-electronic equipment 

Prerequisites Electrodynamics, 

AFU and RRV 

Postrequisites no 

Credits 3 Semester 7 

Aim оf discipline 

The student's study of the basic concepts of the discipline, the 

ability to calculate reliability indicators, both simple and complex 

systems, competently evaluate the reliability of systems and AT 

structures. Independently solve the problem of determining the 

reliability of units, nodes, systems, AT. Independently and 

creatively work with reference books. 

Abstract оf 

discipline 

The training course "Instrument and Radioelectronic Equipment" 

is based on the knowledge gained in the study of the subject: 

"Mathematics, Physics, Electrical Engineering and Fundamentals 

of Electronics." 

The content of the discipline covers a range of issues related to 

basic information about vacuum and semiconductor devices. 

Code Ael4309 (1) Aviation Electrical Equipment 

Prerequisites Electrodynamics, 

AFU and RRV 

Postrequisites no 



Credits 3 Semester 7 

Aim оf discipline 

The purpose of the discipline is to study general information, 

composition, structure, principle of operation of power supply 

systems and aircraft electricity consumers. 

Abstract оf 

discipline 

Academic discipline "Aviation electrical equipment" based on the 

study of disciplines: "Basics of electrical engineering", "Aviation 

devices". 

The main modules of the discipline are considered: 

1. Protection and power distribution systems of aircraft. 

2. Aircraft DC. 

3. AC aircraft machines. 

4. Aviation electrical converters. 

5. Chemical power sources. 

6. Aviation electric drive. 

7. Switching system and electromagnetic circuits and devices. 

8. Aviation transformers. 

Code SU 3310 

(1) 
Silent installations 

Prerequisites Technical mechanics Postrequisites Electrodynamics, AFU 

and RRV 

Credits 4 Semester 5 

Aim оf discipline 

The goal is to study:   

- gas turbine engines.   

-systems of engine operation indication, main parts of aircraft 

engines, aerodynamics basics. 

Abstract оf 

discipline 

Academic discipline "Power plants" based on the study 

"Theoretical foundations of aviation technology." The main 

features of the design arrangement and operation of turbo-jet, 

turbofan, turboshaft and turbine engines are considered. 

Code PNSK 

3311 (1) 
Pilotage-navigation systems and complexes 

Prerequisites Digital electronic 

systems and devices 

Postrequisites Instrumentation and radio-

electronic equipment 

Credits 3 Semester 6 

Aim оf discipline 

The purpose of the discipline is to study the composition and 

structure of the onboard flight-navigation complex, the conditions 

of its operation, as well as the theoretical foundations of the 

operation of aircraft instruments and systems that ensure the 

safety of aircraft operations. 

Abstract оf 

discipline 

Academic discipline "Flight navigation systems and complexes" 

based on the study of disciplines: "Electrical Engineering", 

"Fundamentals of Electronics", "Aviation Devices and Systems". 

Considered basic information about flight - navigation systems 

and complexes. Studied the main elements of the flight. 
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