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1 Educational program passport

EP purpose:

The main objective of the educatiRSal program "Mechanical Engineering” (OP) is to prepare competitive PhD doctors of scientific and
pedagogical directiRS, possessing modern competencies and skills, techniques and technologies that cRStribute to the solutiRS of issues arising in
industrial enterprises, specialized research and educatiRSal organizatiRSs by providing deep theoretical knowledge and practical experience in the field
of technological machines and equipments.

To achieve the above objectives of the OP formulated the following tasks:

1. Fulfillment of the social order of a society for the development and formation of demanded personnel in the labor market;

2. Focusing attention on various groups of PhD doctors and their professional needs on the basis of providing them with flexible individual
educational trajectories and forming students' motivation for professional improvement and self-realization;

3. Formation of readiness of doctors PhD for the organization and implementation of practice-oriented innovation and research activities;

4. Formation of current professional skills and competencies at PhDs, which contribute to solving theoretical and practical aspects of promising
trends in industry and related sectors: technology for manufacturing parts, mechanisms and machines; technology of machining parts using advanced
processing methods; technology assembly components and machines; technologies for repair and restoration of parts, as well as technology for
hardening parts, mechanisms and machines; automation and robotization of industrial production;

5. Formation of the image of KATU, as a key educational and expert organization in the field of production of parts, mechanisms, machines and
industrial products among scientific and educational institutions of the republic and Central Asia.

1.2 Educational outcome

EO 1. Show professional communication, scientific, discursive and writing skills.

EO 2. Reveal the ability to critically analyze and evaluate the received theoretical and experimental data, draw conclusions and synthesize new
ideas for the creation of new technological machines and equipment in the field of agricultural engineering.

EO 3. To summarize the scientific aspects of theoretical research and experimental results in the development of new models of mechatronic
and robotic systems, their modules and subsystems.

EO 4. To form the ability of scientific thinking, to design and implement the results of theoretical and experimental research on the creation of
new technological machines and equipment in the field of agricultural engineering.

EO 5. Gain knowledge in the field of theoretical methods of analysis and construction of a dynamic model of processes in mechanical systems
when creating agrotechnological machines and processing equipment.

EO 6. Determine the methodology for posing the problem, justifying the choice of the goal and objectives of scientific research.

EO 7. Substantiate and propose the stages of scientific research on the theoretical justification of the design and technological parameters of the
working bodies of the developed agricultural machine, the methodology and equipment used for experimental research, as well as describe the test
conditions.

EO 8. Synchronize the knowledge of theoretical and experimental research at the stages of preparation, planning, conducting and analyzing an



engineering experiment, interpret the results obtained and solve problems of optimizing the parameters of technological machines for agricultural and
processing industries.

EO 9. Own scientific methods for constructing a mathematical model of technological machines and its analysis when exposed to dynamic
processes of various nature.

EO 10. Develop skills to identify the physical essence of the phenomenon occurring in materials in the conditions of production and operation
of products from them under the influence of external factors.

EO 11. Describe the functions and tasks of automated control systems at the upper and lower levels. Understand and determine the modes of
operation of automated process control systems, quantitative assessment of the effectiveness of control systems, describe the tasks and stages of
designing control systems.

2 General description of the educational program (relevance, features, competitive advantages, uniqueness, stakeholders).

The study program was developed jointly with professors of the University of California, Davis (USA) and taking into account the
recommendations of leading experts of advanced industrial enterprises, in accordance with the NFC and professional standards, agreed with the Dublin
descriptors and the European Qualifications Framework, on the basis of the State Compulsory Higher Education Standard, doctoral studies approved
by order of the Minister of Education and Science of the Republic Kazakhstan dated October 31, 2018 (No. 604), the classifier of specialties of higher
and postgraduate education the formation of the Republic Kazakhstan, educational, program and methodological documentation, individual work plans
for doctoral students and other documents approved in the prescribed manner.

A feature of the EP is to consolidate the theoretical knowledge of classrooms during the experimental research on the basis of its own
workshops within the university. To implement the "Mechanical Engineering”, the department "Technological Machines and Equipment™ has a modern
material and technical base and scientific and experimental platform in the field of mechanical processing of parts, automation and production
robotization (further platform), created within the framework of the State program of industrial and innovative development Kazakhstan for 2015-
2019, as well as a highly qualified faculty.

The competitive advantages of this OP are the following:

- highly qualified faculty;

- high material and technical equipment of the OP;

- training is conducted in three languages (state, Russian and English);

- a close relationship with employers and graduates of educational programs;

- 100% provision of a hostel for living during the course of study;

- availability of a medical center, social pharmacy and store for students.

The uniqueness of the EP lies in combining all the theoretical and practical aspects of the manufacture of competitive products through the
application in the manufacture of innovative and advanced technologies for processing and manufacturing parts, mechanisms, assemblies, components
and machines for agricultural purposes, in order to implement the program of import substitution and national security of the country in the field of



industrial independence i.e. the transition from the mining cluster to the processing and production, and increasing the share of the percentage of
Kazakhstan goods, as well as increasing the export potential.

The main stakeholders of the EP are:

-PTC

- Leading experts of industrial enterprises and associations of the agroindustry complex;

- Department of Technical and Innovative Development of the Ministry of Industrial-Innovative Development of the Republic of Kazakhstan;

- Machine-building enterprises of any profile;

- Design organizations of machine building;

- Research institutes and research and production centers.

3 Competency model (portrait) of the graduate

3.1 Professional activities

The field of professional activity of the Doctor of Philosophy (Phd) of the educational program "Mechanical Engineering" includes:

- all types of organizations of education and science;

- research and design organizations;

- production and psychological-pedagogical activity in organizations of secondary, higher and additional professional education of technical
and agricultural areas, research, design organizations and production;

- research activities in the field of education and workplace in the field of advanced training of workers in accordance with the specialization;

- educational, management and planning activities in accordance with the qualifications of the doctor PhD.

- The doctor of this profile is prepared for activities in the field of material production, which includes a set of tools, methods and methods of
human activity aimed at solving complex problems associated with the design, operation and repair of process equipment.

3.2 Types of professional activity

The objects of professional activity are:

- secondary and higher vocational schools;

- enterprises and organizations that train and retrain specialists;

- research, design organizations of the educational sector and research institutes;

- engineering plants producing technological equipment; enterprises and organizations that operate technological equipment: design, design and
technological organizations; machine repair enterprises of technological equipment; branded and dealer centers of machine-building and repair plants
of technological equipment; marketing services; logistics systems, technological equipment management services, various technological equipment
testing centers.

3.3 General educational competencies

- possess the methodology of a systematic approach to the organization, modern approaches to management and analytical management
methods, methods of diagnostics, analysis and problem solving, as well as methods of decision making and their implementation in practice;



- competently solve practical management problems and implement these solutions, be prepared to perform management functions and be able
to solve professional problems in the interests of the organization as a whole;

- possess the knowledge, skills and abilities necessary for taking up a relevant managerial position and based on a deep understanding of the
characteristics of a market economy and its capabilities, functions and economic role of the state, understanding environmental problems, awareness of
the social responsibility of business and adherence to civilized ethical norms of its conduct:

- to be able assess modern problems and prospects for the socio-economic development of Kazakhstan, to understand modern trends in the
development of the world economy and globalization, to navigate in matters of international competition.

3.4 Basic competencies

- demonstrate a systematic understanding of the field of study, mastering the skills and research methods used in this field,;

- demonstrate the ability to think, design, implement and adapt the essential research process with a scientific approach;

- to contribute by own original research to the expansion of the boundaries of the scientific field, which deserves publication at the national or
international level,

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

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

- to promote the advancement of the technological, social or cultural development of a society based on knowledge in the academic and
professional context.

3.5 Professional competencies

Organizational and technological activities:

- development of design, technological, design-estimate documentation for the creation and repair of technological machines and equipment;

- organization of the team work of performers, consideration of different opinions and management decisions;

- trade-off decisions taking into account various requirements (cost, quality, deadlines and safety) for different types of planning and
determining the optimal solutions;

- accounting for various types of costs in order to ensure the production of quality products.

Production and management activities:

- optimization of manufacturing technology of technological machines and equipment;

- quality control of technological processes, materials and finished products;

- the choice and effective use of materials, equipment and other means for the implementation of production processes;

- Metrological verification of measuring the indicators of product quality;

- carrying out measures for the standardization and certification of technological machines and equipment, the technology of their manufacture
and repair;

- organization and management of services, enterprises related to the operation and maintenance of technological machines and equipment.

Project activities:

- defining the goals and objectives of the project, taking into account various factors when building the structure of their interrelations and
identifying priority areas for solving problems;



- development and analysis of solutions to the problems of forecasting the consequences, planning and implementation of projects;

- development of projects of technological machines and equipment taking into account technological, design, aesthetic, economic and other
parameters;

- use of information technology in the selection of materials, technological machines and equipment.

Typical tasks of professional activity are aimed at solving:

- tasks related to the improvement and improvement of their qualification level;

- technical and detailed design of units and parts of technological machines and equipment;

- testing of technological machines and equipment and its elements for reliability according to standard procedures;

- development of standard technological processes for the manufacture of blanks, parts, assembly units of technological machines and
equipment;

- production management at the level of production sites of enterprises of technological machines and equipment;

- technological support of existing production;

- technical design of automatic control means of technological machines and equipment based on standard solutions;

- tests of automation equipment according to standard procedures;

- development of vibration isolation systems for technological machines and equipment and noise protection;

- analysis of the reliability and durability of technological machines and equipment.

4 Base professional practice (all types of practices)

The practice is carried out in order to develop practical skills of scientific, scientific, pedagogical and professional activities.

The educational program of scientific and pedagogical doctoral studies includes: pedagogical and research practice.

In the period of teaching practice, doctoral students, if necessary, are invited to conduct classes in undergraduate and graduate programs.

The research practice of the doctoral candidate is carried out with the purpose of studying the latest theoretical, methodological and
technological achievements of domestic and foreign science, as well as consolidating practical skills, applying modern methods of scientific research,
processing and interpreting experimental data in the dissertation research.

The content of research practice is determined by the theme of the doctoral dissertation.



5 Structure of the educational program

General workload

Ne Naming cycles of disciplines and types of activity  academic times 1 academic credits
1 2 3 4
1. | Theoretical training 1350 45
1.1 | Cycle of basic disciplines (BD) 870 29
University component 600 20
1) | Academic writing 150 5
2) | Methods of scientific researches 150 5
3) | Pedagogical practice 300 10
Option component 270 9
1) | Engineering Experimentation & Uncertainty Analysis 90 3
2) | Methods of empirical and theoretical research
3) | Mechanical Performance of Materials 90 3
4) | Mechanical characteristics of new structural materials
5) | Theory and Design of Control Systems 90 3
6) | Theoretical foundations for the design of control systems
1.2 | Cycle of professional subjects 480 16
University component 480 16
1) | Mechatronics and robotics 90 3
2) | Dynamics of processes in mechanical systems 90 3
3) | Research practice 300 10
2 | Scientific research work 3690 123
1) Scientific research work of a doctoral student, including the completion of an internship and the 3690 123
completion of a doctoral dissertation
3 | Additional types of training
4 | Final attestation 360 12
1) | Writing and defense of a doctoral dissertation 360 12
Total 5400 180




Annex 1. Academic calendar

Abdyrov
2022

for 2022-2023 academic year
in areas of Doctoral training

Beginning of Ist trimester 1 September
I | Presentation week from 1 September to September 2
(from August 29 to September
2 for 1 course)
2 | Constitution day J0 August
3__| The day of knowledge I September
4 | Examination session from 14 to 25 November
S5 | The day of the First President of 1 December
6 | FX delivery from 14 November to 9 December
7 | Independence day 16 December
8 | Holidays from 28 November to 31 December
9 | The New year's holiday January 1,2,3
Beginning of 2nd trimester 1 January
10 | Christmas 7 January
11 | International Women's Day on 8 March
12 | Nauryz holiday 21,22,23 March
13 | Examination session from March 13 to 24 March
14 | FX delivery from March 13 to 31 March
15 | Holidays from March 27 to March 31
Beginning of 3rd trimester 1 April
16 | Holiday of Unity of Nations of Kazakhstan I May
17 | Defender is day 7 may
18 | Victory Day 9 may
19 | Examination session from 12 June to 23 June
20 | Holidays from 26 June to 31 August
21 |FX delivery from 12 June to 30 June
22 | Enrollment for a trimester from 26 June to 30 June
23 | Final examination until June 30
24 | Summer trimester from 3 June to 11 August
25 | Capital Day 6 July

@ Note: If it concurs with a weekend or a holiday, study begins on the next

Deputy Director of the De ent
of Academic Affairs A.Sh.Imasheva

working day.
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KaHUKYJBI BeCeHHUeE -1 Hezens

JICTHHH cemecTp - 6 Henelb
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2 Mpodhurmpy | MO BK DPMS 7302 [OuHamuka NpoLECCOB B MEXaHUYECKMX CUCTEMAX 3 90 30 10 20 12 48 3
3 HOLLMIA ng BK IP 7303 VccregoBatenbckasi npakTvka 5 150 5
4 no BK IP 8304 VccregoBaTenbckasi npakTvka 5 150 5
5 [S1 BK MNI 7206 MeToab! Hay4HbIX UCCIIEA0BaHUA 5 150 50 20 30 20 80 5
6 (S BK AP 7205 Akagemn4eckoe nucbmMo 5 150 50 20 30 20 80 5
7 B0 BK PP 9201 Meparorndeckan npakTvka 10 300 10
8 B KB IEAN 7202 WHkeHepHble 3KCMePUMEHTbI Y aHams HeonpeaeneHHoCTU 3 90 30 10 20 12 48 3
9 5 o (51 KB METI 7207 MeToab! 3MNMPUYECKOTrO 1 TEOPETUHECKOrO UCCeAoBaHUs
a30BbIN
10 (S KB MHM 7203 MexaHn4eckme xapaKkTepuCTV K MaTepuanos
3 90 30 10 20 12 48 3
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BbIMOJIHEHWE JOKTOPCKOM AvccepTaLmm
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BbIMNOJIHEHWE [JOKTOPCKON AvccepTaLmm
WToro TeopeTuyeckoro oGyyeHus 25 0 750 250 | 90 60 100 | 400
[BO |dononHutenbHble BUAbI 00y4YeHuUs 143 4290
M [Megarornyeckas npakTuka 10 7 300
M [UccneposaTernbckas npakTvka 10 5 300
1,2,
HUPO 123 4,5, 3690
HayyHo-uccrefoBatenbckasi paboTa [JOKTOpaHTa, BKIoYast BbIMOMHEHWe JOKTOPCKOI AUccepTaLiym 7,8
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OchopmrieHvie 1 3aLLpTa AOKTOPCKOW AuccepTaLmm 12 360
WToro 180 5400 [ 250 | 90 [ 60 | [ 100 T 400
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Hay‘-lHO-VICCJ'@JJ,OBaTEJ‘IbCKaF pabota (HNP
11 ame | ok NIRDVVDD HayuHo-uccriefoBatensckas pa60Ta [OKTOpaHTa, BKIMOYas BbINOMHeHe 9 2700 9.0
7501 [OKTOPCKOM AvccepTaumm
12 e | ok NIRDVVDD HayuHo-uccrenoBarensckas paﬁoTa [OKTOPaHTa, BKII0Yas BbIMOMHEHME 6 180.0 6.0
7502 [OKTOPCKOW anccepTaumm
13 HuP | ok NIRDVVDD HayuHo-uccriegosarensckas pa6o‘ura [DOKTOpaHTa, BKIoYas BbINOMHeHe 15 450.0 150
7503 [OOKTOPCKOW AvccepTaumm
14 ame | ok NIRDVVDD HayuHo-uccrenosarensckas paSoTa [OKTOpaHTa, BKIMYas BbINOMHeHe 20 600.0 20.0
Wccneposar 8504 [OKTOPCKOW anccepTaumm
15 embckas  |HUP| Ok NIRDVVDD HayuHo-uccrienosatensckas paﬁoTa [OKTOpaHTa, BKIlo4asa BbINOMHEHVe 15 450.0 15.0
npakTka 8505 [LOKTOPCKOW AnccepTaumm
16 Hup | ok NIRDVVDD HayuHo-uccrienoBatensckas pa60Ta [OKTOpaHTa, BKIMYas BbINOMHeHe 20 600.0 20.0
8506 [OKTOPCKOM AvccepTaumm
17 He | ok NIRDVVDD HayuHo-uccrenosarensckas paSOTa [OKTOpaHTa, BKMoYas BbINOMHEeHe 10 300.0 100
9507 [OKTOPCKOW anccepTaumm
18 HuP | ok NIRDVVDD HayuHo-uccrienosatensckas pa6o‘_ra [OKTOpaHTa, BKM0Yas BbIMOSHEHVE 20 600.0 20.0
9508 [LOKTOPCKOM AvccepTaumm
19 ame | ok NIRDVVDD HayuHo-uccrenosarensckas paGoTa [OKTOpaHTa, BKIMoYas BbINOMHEHe 8 2400 8.0
9509 [OKTOPCKOW AvccepTaumm
WUToro TeopeTnyeckoro obyyeHus 25 7 0 0 0 5040 | 250 90 160 | O [ 100 | 400
[BO |AononHutenbHble BUAbI 06yYeHUs 143 4290.0
NN |Meparorndeckas npakTuka 10 7 7 300
MV |WccnepoBaTensckas npakTuka 10 3,5 5 300
1,2,3,
HUPO 123 4,5,6, 3690
HayuHo-1ccriegoBaTenbckasi paboTa JoKTopaHTa, BKIoYasi BbINOJHEHWE JOKTOPCKOW AvccepTaLmm 7,89
WA |WTorosas aTtTecTaums 12 360.0
OdbopMmnieHve 1 3aLpTa JOKTOPCKOW AnccepTaumm 12 9 360
WToro 180 5400 [ 250 [ 90 160 [ 0 [100 [ 400
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Mogayrm cneumansHocTobpasoBaTesbHoM NporpaMmbl
1 ng BK MR 7301 MexaTpoHuka 1 po6oTOTEXHUKA 3 1 90.0 | 30.0 [ 0710 | 1/20 0/12 [ 3/48 | 3.0
2 |Mpodowwp| MO BK DPMS 7302 [lvHamyika NpoLLeCCoB B MEXaHWHECKMX cUcTeMax 3 2 90.0 | 30.0 | 0/10 | 1/20 0/12 | 3/48 3.0
3 yioLLWA ng BK IP 7303 WccnepoBarenbckas npaktuka 5 150.0 5.0
4 no | BK IP 8304 ViccriegoBaTenbckas npakTvka 5 150.0 5.0
5 B4 BK MNI 7206 MeToab! HaydHbIX UCCrieoBaHuUi 5 1 150.0 | 50.0 | 1/20 [ 2/30 1/20 | 5/80 | 5.0
6 B4 BK AP 7205 Akagemunyeckoe nucbMo 5 2 150.0 | 50.0 | 1/20 [ 2/30 1/20 | 5/80 5.0
7 53308t B0 BK PP 9201 Menaroryyeckan npakTuka 10 300.0 10.0
8 B0 | KB TPSU 7204 Teopus 1 NPOEKTUPOBAHUE CUCTEM YrNpaBrieHUs 3 2 90.0 | 30.0 | 0/10 [ 1/20 0/12 | 3/48 3.0
9 =71} KB IEAN 7202 VIHKeHepHble 3KCNEPUMEHTbI M aHanma HeornpeaeneHHoCcTn 3 1 90.0 | 30.0 | 0/10 [ 1/20 0/12 | 3/48 | 3.0
10 B4 KB MHM 7203 MexaHnieckme xapakTepucTviku MaTepuaios 3 2 90.0 | 30.0 [ 0710 | 1/20 0/12 [ 3/48 3.0
HayuHo-uccrneposarensckas pabota (HUP)
11 e | ok INIRDVVDD 7501 HayuHo-uccrnefosarternsckas paGoTa [lOKTOpaHTa, BKoYas 9 2700 90
BbIMOMHEHWE JOKTOPCKOW AnccepTaumm
12 HAP | oK |NIRDVVDD 7502 HayuHo-uccrefosaTternsckas paﬁofa [IOKTOpaHTa, BKIoyas 6 180.0 6.0
BbINOSHEHVE JOKTOPCKOW AnccepTaLmm
13 P | ok INIRDVVDD 7503 HayuHo-uccrefosaTternsckas paGOIa [IOKTOpaHTa, BKIoyas 15 4500 150
BbINOSHEHVE JOKTOPCKOW AnccepTaLmm
14 e | ok INIRDVVDD 8504 HayuHo-uccrefosarternsckas paﬁofa [OKTOpaHTa, BKovas 20 6000 200
MCCJ'IGIZIOB BblMNOJHEHWE JOKTOPCKOW gnccepTaumm
15 |atensckasi| HUP | OK |NIRDVVDD 8505 Haywio-uconefjosatenscras pabota AOKTOpaHTa, BKlovas 15 450.0 15.0
npakTUka BbINOSHEHVE JOKTOPCKOW AnccepTaLmm
16 e | ok INIRDVVDD 8506 HayuHo-uccrnefosarternsckas paﬁoTa [lOKTOpaHTa, BKoyas 20 6000 200
BbIMOMHEHWE JOKTOPCKOW AnccepTaumm
17 HUP | oK |NIRDVVDD 9507 HayuHo-uccreosatensckas paﬁoIa [OKTOpaHTa, BKoYast 10 3000 100
BblMNOJHEHWE JOKTOPCKOU gnuccepTaumm
18 P | ok |INIRDVVDD 9508 HayuHo-uccrefoBaTternsckas paﬁoTa [IOKTOpaHTa, BKroyas 20 6000 200
BbINOSHEHVE JOKTOPCKOW AnccepTaLmm
19 e | ok INRDVVDD 9509 HayuHo-vccrepoBaTernsckas paﬁora [OKTOpaHTa, BKMYas 8 240.0 8.0
BbIMOMHEHWE JOKTOPCKOW anccepTaumm
WUToro TeopeTuyeckoro o6yyeHus 25 7 0 0 0 5040 [ 250 | 90 | 160 0 100 [ 400
[BO |dononHutenbHble BuAbl 06y4YeHUst 143 4290.0
MN |Meparorudeckas npakTvka 10 7 7 300
M |WccrnepoBatensckasi npakTvka 10 3,5 5 300
1,2,3,
HEP 123 4,5,6, 3690
HayuHo-uccriegoBaternbckasi paboTa [oKTopaHTa, BKIoYast BbINOSHEHWE JOKTOPCKOI Aucceptaumm 7,8,9
NA [UToroBas atTectauus 12 360.0
OdbopMrieHe v 3aLpTa JOKTOPCKOW AuccepTauum 12 9 360
WUToro 180 5400 [ 250 | 90 [ 160 | 0 [ 100 [ 400




Appendix 3. The matrix of achievement of the educational result formed by the educational program with the help of educational subjects.

Ne | Name of discipline | Short description of discipline 4 formed educational outcomes
c — | ™~ ©o| ~ gl d
§£zz§§§zz§§§§
£33/ O|O0|O0|O0|O|0O| 0| 0| 0| &8
<3S

Cycle of basic subjects University component
1 | Methods of | Mastering the basic theoretical provisions, laws, principles, terms, | 5 \% v |V
scientific concepts, processes, methods, technologies, tools, operations for
researches the implementation of scientific activities; Formation of
knowledge about: methods of planning and organization of
scientific research; a general methodology of scientific design,
creativity, a general scheme for organizing scientific research;
conducting scientific research, analysis, experiments.

2 | Academic writing | Development of relevant competencies of doctoral students aimed | 5 v |v
at developing the willingness and ability to implement research
projects and present results in writing in accordance with the
norms of the international academic community. Familiarization
with the requirements for the design and structure of the
presentation of research results in scientific articles, dissertations,
patents.

3 | Pedagogical 10

practice
Cycle of basic subjects Option component
4 | Engineering This is knowledge in the field of methodology for conducting | 3 %
Experimentation & | engineering experiments and analyzing the uncertainties necessary
Uncertainty for research. As a result, the doctoral student has the skills to
Analysis conduct all stages of a simple active (planned) experiment.
Conduct analytical and simulation experimental studies. As well as
the ability to critically analyze and evaluate the obtained
theoretical and experimental data and draw conclusions

5 | Methods of | Examines the terminology of scientific research in industry: | 3 %

empirical and | empirical level, theoretical level and procedures of scientific




theoretical research

research, problems, hypotheses, concept, problem of demarcation,
basic philosophical and methodological concepts, logical
empiricism, scientific theory, essence, structure and functions,
procedures of scientific research.

Mechanical
Performance of
Materials

This is knowledge in the field of mechanical properties of
materials used in mechanical engineering for the design,
improvement and hardening of parts, mechanisms, machines and
equipment.

Mechanical
characteristics  of
new structural
materials

Classification of nanostructured materials. Basic methods for
obtaining nanostructured functional and structural materials.
Processes of severe plastic deformation (SPD). Classification of
SPD processes. Technological parameters affecting the structure
and properties of materials. Analysis of technological features of
SPD processes. Examples of implementation of SDI processes.
Classification of methods for obtaining nanopowders. Gas-phase
synthesis. Method of thermal decomposition of salts. Obtaining
nanosized powders by dispersion. Technological characteristics of
nanopowders. Cold pressing of nanopowders. Sintering of
nanopowders. Hot extrusion of nanopowders. Application of
special methods of compaction of nanostructured powder
materials. Application of nanotechnologies for obtaining new
structural materials.

Theoretical
foundations for the
design of control
systems

Studying the stages of designing automation and control systems
from the point of view of modern regulatory and technical
documentation and using the most common software and
computer equipment in practice, developing skills in compiling
various types of technical documentation within a single project.
Formation of theoretical and practical skills in the field of
designing control systems from the development of technical
specifications to the creation of project documentation

Theory and Design
of Control Systems

This is knowledge in the field of analysis and design of control
systems based on classical and modern approaches with an




emphasis on applications to mechanical systems. Doctoral students
have the opportunity to work with specific systems of automated
modeling and design to master the skills of developing
mathematical models of processes and control objects in the CAD
environment and to improve methods design tools and control
systems within the subsystems of CAD

Cycle of professional subjects University component

10 This is integrated knowledge based RS advanced domestic and | 3
Mechatronics and | foreign experience in the field of analysis, design, productiRS and
robotics operatiRS of mechatrRSic and robotic devices and systems with

knowledge from related fields.

11 This course forms professional competencies and is based on | 3
Dynamics of | knowledge of methods for constructing a dynamic model of
processes in | mechanical system processes and the ability to apply them to
mechanical solving problems in mechanical engineering, which are necessary
systems when doing a doctoral dissertation in the field of "Mechanical

Engineering".
12 | Research practice 10




