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1 Passport of the educational program

1.1 Purpose of the educational program

The main objective of the educational program "Mechanical Engineering"
(OP) is preparing competitive PhD doctors of scientific and pedagogical direction,
possessing modern competencies and skills, techniques and technologies that
contribute to the solution of issues arising in industrial enterprises, specialized in
research and educational organizations by providing deep theoretical knowledge
and practical experience in the field of technological machines and equipment.

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, owning the theoretical and
practical bases for improving the technological processes of manufacturing and
assembling industrial products;

2. Combining the competent scientific and pedagogical staff of the KATU,
the participants of the GSTR RK and the NSS RK for the joint training of PhD
doctors taking into account the needs of the real labor market and increasing the
research orientation, i.e. Doctors of PhD with a high level of professional culture
(including professional communication culture), having a civil position, able to
formulate and solve modern scientific and practical problems, teach in universities,
successfully carry out scientific, research and management activities;

3. 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;

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

5. 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;

6. 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.

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

One of the main objectives of the Strategy "Kazakhstan-2050": the new
political course of the established state is to include Kazakhstan among the 50

most competitive countries in the world through the application of innovative
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technologies to improve the performance and quality of manufacturing products of
the industrial sector. This task is realizable if there are highly scientific and highly
professional personnel potentials, in particular in the field of “Mechanical
Engineering”.

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.

EP "Mechanical Engineering” is designed on the basis of a modular system
for studying disciplines and consists of 5 modules that form general cultural and
professional competencies, including the study of disciplines and modules of
database and PD, having an interdisciplinary and multidisciplinary nature,
providing training at the interface of a number of knowledge areas. The study of
the cycle of basic disciplines (BD) is aimed at the formation of a set of
fundamental knowledge in general professional and managerial disciplines, and the
cycle of the profiling disciplines (PD) is aimed at the formation of professional
skills in the field of "Mechanical Engineering"

The total number of credits is 180 credits (5400 ac.h), of which:

1) the total number of credits for theoretical studies - 53 credits (1590 ac.h),
including practice (pedagogical and research - 24 credits (720 ac.h);

2) research work, including the implementation of a doctoral dissertation -
115 credits (3450 ac.h);

3) doctoral dissertation design and defense - 12 credits (360 academic
hours).

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;
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- 100% provision of a hostel for living during the course of study;
- availability of a medical center, social pharmacy and store for students.

The platform (according to the recommendations of the scientists of Davis)
includes the following experimental production workshops (educational resources),
the functioning of which is the guarantor of the training of highly qualified
specialists of modern time:

- Production and experimental workshop of metalworking and welding;

- Kazakhstan-Belarus Training and Production Center;

- Kazakh-Chinese Center for Agricultural Mechanization Pavilion;

- Laboratory "Robotics, Mechatronics and 3D Printing";

- Laboratory of Materials Science and TCM;

- Laboratory "Installation and operation of technological machines";

- Training workshops.

All audiences are equipped with digitalization systems of the educational
process.

The presence of a modern laboratory and technical base of training classes
and constantly updated research laboratories, highly qualified faculty members is
the basis for the development of strong advanced knowledge by undergraduates,
the ability to conduct research in promising high-tech areas in accordance with
Industry 4.0 and 5.0 programs. The result of these works is to obtain meaningful
results and scientific achievements that have an applied character. Scientific
cooperation with leading universities in the United States and European countries
will allow for the transfer of new "'smart" technologies and their adaptation to
domestic conditions.

In order to exchange scientific and pedagogical experience in cooperation
with foreign universities, EP provides scientific internships and research practice,
within the framework of academic mobility, both in universities, research institutes
and industrial enterprises of Kazakhstan, and the possibility of its passing through
doctoral students at the University of California at Davis.

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 educational program was developed based on the analysis of the
current and expected key professional competencies of PhD doctors taking into
account the needs of the actual and potential EP stakeholders, and the direct
participation of the stakeholders themselves. When analyzing the expected key
professional competencies of graduate students by the foresight method, short-term
(up to 5 years depth) and medium-term (5-10 years depth) prospects for improving
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the industry’s legislative and regulatory base, the emergence of new technologies,
process equipment and measuring instruments, high-tech products recognized
international systems and best practices.

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.

Subjects of professional activity are:

- technological machines and equipment; power equipment; running
equipment; work equipment; drive systems for technological machines and
equipment; traffic control systems; life support systems;

- equipment for the manufacture, testing and disposal of technological
equipment machines;

- equipment for maintenance and repair of technological machines and
equipments;

- instrumentation for the manufacture and operation of technological
machines and equipment;

- equipment for automating workflows of technological machines and
equipments;

- robotics.

The content of professional activity includes:

- research work;

- management activities;

- production and technological activities;

- information and project activities.

- organization and management of services of industrial enterprises;

- development of production-technological structures, service-operational,
installation and commissioning and design units;

- the creation and improvement of technological machines and equipment.

The main activity direction of the doctor PhD 8D071 - "Engineering and
Engineering” specialization "Mechanical Engineering™ is:

- research work in the field of development and improvement of designs of
technological machines;

- complex mechanization, robotization and automation of technological
machines and equipment and technological processes;

- establishment and provision of optimal operation modes of technological
machines and equipment;

- pedagogical work.

3.3 General educational competencies

1) 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;

2) 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;
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3) 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:

4) 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

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

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

3) 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;

4) critically analyze, evaluate and synthesize new and complex ideas;

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

6) 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
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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.
Base practice doctoral student:

JSC S.Seifullin KATU
«KazSRIMEA» LLP, Akkol, Akmola region;
JSC «Kazakhstan Agro-Innovation Corporation » , Kokshetau;
LLP «Production Innovation Company», ASTANA
«Yutariya Ltdy», Astana
LLP «Spetstekhnika», Aktobe;
LLP «KazTechlnnovations», Almaty;
LLP «Semazy», Semey;
LLP «Kazmedpribor holding», Shymkent;
10 LLP «KazInTeh-IRCy, Astana;
11.LLP «AktauOilMashy, Aktau;
12.LLP «Altyn diirmeny , Almaty.
13.SRI of the Agro-Industrial Sector of the Republic of Kazakhstan
14.Public and private enterprises for the design, manufacture, assembly,

repair and maintenance of technological machines and agro-industrial

equipment, repair, engineering plants, etc.
15.Universities of the Republic of Kazakhstan
16.Abroad universities.

CoNOORLDE
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5 The structure of the educational program of doctoral studies in the
scientific and pedagogical direction

The name of the cycles of disciplines and

Total complexity

No o in academic | in academic
activities .
hours credits
1 2 3 4
1. | Educational component 1590 53
1.1 | The cycle of basic disciplines (BD)
University component
1) | Technical foreign language 150 5
2) | Pedagogic practice 90 3
Optional Component
3) | (Mechanical Performance of Materials) 150 5
2) Engine_ering Experimentation & Uncertainty 150 5
Analysis
5) | Theory and Design of Control Systems 120 4
1.2 | The cycle of the main disciplines (PD)
University component
1) | Mechatronics and Robotics 150 5
2) | Dynamics of processes in mechanical systems 150 5
3) | Research practice 630 21
2 | Scientific-research work 3450 115
1) Doctoral student scientific-research work,
including internship and doctoral dissertation
3 | Additional types of training
4 | Final examination 360 12
1) | Writing and defending a doctoral dissertation 360 12
Total 5400 180
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Appendix 1. Academic calendar***

Axkanemnvecknii kajgenaapb Ha 2019-2022 y4yeonnie rona IPOI'PAMMA no obaactu odpazopanus 8D071 - UHOKEHEPUA U UH)KEHEPHOE JIEJIO

CenTsOpH OkTAOpHL Hosiops Jlekabpn SuBapnb ®eppansn Mapr Anpean Maii Hionn Hionn Asryer

g. 1123 ]4]5 6 7 8 9 10 11 12 13 14 15 |16 (17 (18| 19 20 21 22 23 24 25 26 27 28 [29[30] 31 32 33 34 35 36 37 38 39 40 41 42 |43 |44 4546 (47 |48 |49 |50 |51 (52
g 219 (16]23|30]| 7 14 | 21 | 28 4 11 | 18 | 25 2 9 |16]23[30| 6 13 | 20 | 27 3 10 | 17 | 24 2 9 |16]23] 30 6 13 | 20 | 27 4 11 | 18 | 25 1 8 15 [22(29| 6 (13[20(27|3|10|17|24

6 [13]20(27|4| 11 | 18 | 25 | 1 8 | 15 |22 | 29 | 6 | 13 [20(27|3| 10 | 17 | 24 | 31 | 7 14 | 21| 28 | 6 | 13 [20(27| 3 10 [ 17 | 24| 1 8 | 15| 22 | 30 | 5 |12 | 19 [26]3|10(17|24|31|7 |14|21|28

1]2]3[4] 5 6 7 8 9 |10 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 |10
HanpaBJieHUs] MOAroToBKH ""MexaHnyeckasi HH:KeHepus '

| |IH|IOH OH|-/H |-/H| /H R | H ‘H ‘H -H - H C C K|K|(K| ‘/H ‘H ‘H ;| -H ‘H ‘H -H ;| ‘H | C|C K K |In/H | In/H | Tin/H | Ti/H | T/H | T/H | T/H | Oo/H (TMo/H | n/H K| K| K (K| K| K[K|K|[K|K
Il K| K |K|K|K|IOWH|IWH|IIWH |ITWH | TA/H | IW/H | TIW/H (IIWH (IIWH (IMWH | K | K | K [IIWH | TWH | TWH | TW/H | TTA/H | TTW/H | TTW/H | TTW/H (TTW/H (TTW/H | K | K | TTWH | TTW/H | TTIA/H | TIA/H | TTIWH | TIWH | TIWH [ DIWH | TTIWH | TIWH | K K K|K|K|K|K|K|K|K|K|K
M |K|K|K|K|K| H H H H H H H H H H |K|K|K| H H H H H H H H H Ho K| Ky e [Be [Be [Fea [ e |Wea | [wea | 7 nopn

ITH - npe3eHTanMOHHAA HEENA IIM - uccnenoBaTenbcKas MPakTHKA K - KQHUKYIIbI

® - TeopeTHyecKkoe o0yueHne IIm - negaroruyeckas NpakTUKa

PK - pyGexHbIi KOHTPOIIb H - HayuHO-HcCCne0BaTenbeKas paboTa JOKTOpaHTa

C - ceccust 5K3aMeHAIMOHHAS

JI - neTHuit cemectp

Ipa3aHuYHbIE JHU:

30 aBrycra - Jlens Koncturyunn

21 aBrycra - Kypban Aiit

1 nexadps - [lens Ileporo Ipesunenta

16, 17 nexadps - J[eHp HE3aBHCHMOCTH

1, 2 suBapst - HoBslii rost

77 sstuBaps - PoxxectBo XpucToBo

8 mapra - MesKnyHapOoIHbIH )KEHCKUI 1eHb

21, 22,23 mapra - Hayps13 melipambl

1 mas - [IpasnHuk exnHcTBa Hapoaa Kasaxcrana

7 mas - Jlens 3amurHrka OTedecTBa

9 masi - Jlens [ToGennt

6 u104141 - J[eHb CTOHIIBI

*** Considered and approved at the beginning of the school year

BJI/I - BeImONIHEHHE JOKTOPCKOM AUCCEPTAlUM

1 - 3aIUTa JOKTOPCKON AUCCEPTALUK

Bcero nexenn:

TeopeTHyeckoe oOyuenne — 20 Hexelb
9K3aMEHALlMOHHAs ceccus - 4 Hesenb
KaHUKYJIBI 3UMHUE - 3-5 Hezlelb
KaHHKYIIbI JieTHHe — 5-11 Henens

JIETHHUH ceMecTp - 6 HeJelnb
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Appendix 3 Description of the disciplines of compulsory and university components
Basic information about the discipline:

1. Basic information about the discipline:

Name of the
discipline

Technical foreign language

2. Amount of credits

5

3. Prerequisites:

Foreign language (professional)

4. Post requisites:

Knowledge gained in the development of foreign language disciplines,
and necessary when writing articles in foreign publications and doing a
doctoral dissertation.

5. Competences:

As a result of studying the discipline "Technical Foreign Language" a
doctoral candidate must acquire the knowledge, skills, and abilities:
Know the functional and stylistic characteristics of the scientific
presentation of the material in the studied foreign language; general
scientific terminology and terminological sublanguage of the
corresponding specialty in a foreign language; basics of the scientific
style of oral and written speech by profile (thesis, monographs,
presentation articles, discussions); basics of business communication in
the framework of international cooperation (joint project, grand,
conference, congress, symposium, seminar, meeting, etc.);

To be able to read freely the authentic literature on the relevant field of
knowledge in a foreign language and to process the information
extracted from foreign sources in the form of translation, abstract,
annotation; distinguish between types and genres of reference and
scientific literature; use etiquette forms of scientific communication;
Write in writing your thoughts on topics related to scientific work
(scientific article, abstracts, report, translation, reviewing and
annotation);

Have skills:

- oral communication in monologue, dialogic and polylogical form in
the specialty and scientific and public issues (report, message,
presentation, round table, discussion, summing up, etc.);

- written speech in the creative expression of one's own thoughts in
various compositional and speech types with a predominance of
reasoning and types of written discuss for scientific purposes (review,
review, article, etc.);

- a detailed and critical understanding of audio material for the use of
audible scientific information for professional communication purposes;
-identifications and comparisons of the sociocultural characteristics of
the training of scientists at home and abroad, the achievements and level
of research of large scientific centers in their chosen specialty;

Have professional competencies in the framework of intercultural
communication: professional communicative, cultural linguistic,
discursive, sociocultural and professional scientific competencies.

6. Course author

Zhumadillaeva O. A. - c.t.s., senior teacher of the Department of
Foreign Languages

7. Main literature

1. Jlopoxnas kapTa pa3BUTHs TPEXBA3BIMHOTO 0OpasoBanus Ha 2015-
2020 roap! [COBMECTHBIN MPUKA3 U.0. MUHUCTpa 00pa30BaHUs M HAyKU
PecniyOnuku Kazaxcran ot 5 Hos6pst 2015 roma Ne 622, muHucTpa
KyJIbTyphl U criopta Pecydnuku Kaszaxcran ot 9 Hosi6ps 2015 roga Ne
344 u MuHHUCTpa MO WHBECTUIMAM U pazBuThio Pecnybnuku Kazaxcran




oT 13 Hos16pst 2015 roga Ne 1066]

2. Cambridge First Certificate in English.-Cambridge: Cambridge
University Press.-2000: Examination papers from the University of
Cambridge Local Examinations Syndicate.- Cambridge, 2000.-111c.

3. Kpynarkun SI.b. Ywraiite anrimiickue HaydHble TeKcThl/SLB.
Kpynarkun.-M.:Beicias mkosna, 1991. — 158 c.

4, Peiiman E.A. OGOpOTHI peud aHTIMHACKON O0030pPHON Hay4HON
crater/ E.A. Peitman, H.A. Koncrantunosa.-JI.:Hayxka, 2011.-226c¢.

5. VuebHoe nocobue no texuuyeckomy nepepony/C.M. Alizenkon u
np. — PoctoB -na-/{ony: ®enukc, 2001.-352c.

6. OcHoBbl ny6nuuHOM peun. Learning to Speak in Public:yue6noe
nocobue mist BY30B/U.C. Tuxonosa, T.C.Camoxuna, E.JI. ®petiguna .-
M.: Baanoc, 2008.-136c¢.

7. 6. Munbsap-benopyuera A.H. AHrio-pycckue 0060poThl peun/
Munssip-benopyuesa A.H.- M.: ®aunrta —Hayka ,2009.-141 ¢

8. Psouesa H.K. \Hay4Hasl pe4yb Ha aHMIIMHACKOM si3bike. HoBBbIit
cioBapb cripaBoyHUK akTuBHOTrO Thna / H.K. Ps6uesa.- M.: ®nuHTa,
1999-600c.

9. 3umb6epaman JL.U. [Tocobue mo 00y4eHHIO YTEHHIO aHTIMHCKOM
HAyYHOW JHTEPaTyphl (CTPYKTYPHO-TEMATHUSCKHHA aHAJU3 TeKcTa )/
JL.N.3unsbepman.- M.: Hayka, 1981,-208c.

10. Muxenscon T.H. Ilocobue 1o cocraBieHuo pedepaToB Ha
agrimiickom  s3pike /  T.H. Muxenscon, H.B.Vcmenckas.- Jl.:
Hayxka,1980. — 283 c.

11. Mapkymesckas JL.II. AnHOTMpOBaHMEe M  pe)epUPOBAHHE.
Metoauueckie peKOMEHAALUMU i CaMOCTOSITENIbHOM  paboThI
crynentoB /JL.IL.MakpymeBckas. [O.A.llamaesa. — CII6.: TY
NTMO,2008.-51c.

12. Pamela J. Sharpe TOEFL PBT (Paper-Bazed Test). 12th Edition.
Barron, s Educational Series . Inc,2006-812 c.

13. 12. Broukal. Milada. The Heinle & Heinle TOEFL Test Assistant:
Vocabularu: mocobue mo anrmmiickomy s3eiky / M Broukal. — M.:
Actpens ACT,2004,- 182c.

8. Content of the discipline

In accordance with the objectives of the foreign language training of doctoral students, the
course content is different types of speech activity in the intended areas of professional and
scientific communication specialist.

Thematic content of the course is implemented in two directions: oral and written
communication in a foreign language.
Thematic content of oral communication:
- The role of science in the development of society: the achievements of science in the field of
scientific interests in the countries of the studied language
- The subject of scientific research doctoral student;
- international cooperation in the scientific field, international scientific seminar (conference,
congress, symposium, discussion) international visits (participation in exhibitions, internship
abroad); participation in a joint project, project presentation
Forms of written communication:
- scientific translation
- scientific summarization and annotation;
- summary, abstract, report, article; - business correspondence
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1. Basic information about the discipline:

Name of the
discipline

Mechatronics and Robotics

2. Amount of credits

5

3. Prerequisites:

"Computer science"; "Information Technology"; "Linear algebra and
analytic geometry"; "Mathematical analysis"; "Physics"; "Engineering
and Computer Graphics"

4. Post requisites:

The knowledge gained in the development of discipline is necessary
when doing a doctoral dissertation

5. Competences:

In studying the discipline doctoral students should:

- Apply deep scientific and mathematical knowledge in the field
of analysis, synthesis and design to solve scientific and engineering
problems of production and operation of mechatronic and robotic
devices and systems, including their control systems;

- To perceive, process, analyze and summarize scientific and
technical information, advanced domestic and foreign experience in the
field of theory, design, production and operation of mechatronic and
robotic devices and systems, to participate in teams to develop and
operate such devices and systems;

- Apply this knowledge to solve engineering problems in the
development, production and operation of modern mechatronic and
robotic devices and systems (including intellectual ones) using world-
class technologies, modern tooling and software;

- Plan and conduct analytical, simulation and experimental studies
for the design, production and operation of mechatronic and robotic
tools and systems using advanced domestic and foreign experience, be
able to critically evaluate the obtained theoretical and experimental data
and draw conclusions;

- Integrate knowledge in the field of analysis, design, production and
operation of mechatronic and robotic devices and systems with knowledge
from related fields.

6. ABTOp Kypca

Zhumagaliev E. U.— c.ts., senior teacher of the department
"Technological machines and equipment”

7. Main literature

1. Tlonypaes HO.B. MexaTpoHHuKa: OCHOBBI, METOJbl, IMPUMEHEHHUE:
yue6. [locoOue a1 CTyIEeHTOB BY30B. — 2-€ W3M., crep. — M.:
Mammnoctpoenue, 2015. -256 c.

2. PyneHOB A.A. ABTOMAaTHYeCKOE pPETyJUpPOBAaHUE: YUCOHHK. - M.:
NH®PA-M, 2013. - 218 c.

3. Ilogypaes HO.B. OcHOBBI MexaTpoHHMKH: Y4eOH. mocobue. —M.:
MI'TY “CTAHKHH”, 2011 —80 c.

4. IOpesuu E.N. OcHoBbl poboroTexnuku. — CI16.: BXB-IletepOypr,
2015. - 416 c.

8. Content of the discipline Basics of mechatronics. Designing mechatronic modules. The use
of mechatronic systems. Microprocessor technology. Computer control of mechatronic systems.
Information devices and systems in mechatronics. Electromechanical and mechatronic systems.
Designing mechatronic systems. Basics of robotics. Technology robotic production. Drives
robots. Microprocessor control devices for robots and their software. Information devices and
systems in robotics. Control robots and robotic systems. Modeling and research of robots and
robotic systems. Methods of artificial intelligence. Design of robots and robotic systems.

1. Basic information about the discipline:
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Name of the

discipline

Dynamics of processes in mechanical systems

2. Amount of credits

5

3. Prerequisites:

The educational programs studied by the specialties of higher (bachelor
degree) and postgraduate (master) education of the Republic of
Kazakhstan corresponding to the qualifier of the specialty of doctoral
studies PhD.

4. Post requisites:

The knowledge gained in the development of discipline is necessary
when doing a doctoral dissertation

5. Competences:

1. Mastering theoretical methods for analyzing a dynamic model of
processes in mechanical systems.

2. Knowledge of methods for constructing a dynamic model of the
processes of a mechanical system and the ability to apply them to solve
problems in engineering, the formation of professional competencies.

6. Course author

Mamyrbayeva I.K. — c.ph.m.s., senior teacher of the department
Technical mechanics

7. Main literature

1. Branumupos B.C., XKapunos B.B. YpaBHeHuss maremaruyeckoi
¢busuku. M.: @Gusmariur, 2000.

2. Jluonc JK.-JI. Hekoropble MeETOIbI
KpaeBbIX 3a1a4. M.: Mup, 1972.

3. Muxaiinos B.II. Jluddepenunanpapie ypaBHEHUS B YaCTHBIX
npousBoaHbIX. M.: Hayka, 2004.

4. Tluxynua B.IL., Iloxoxaes C.M. Ilpaktuyeckuit Kypc IO
ypaBHEHUAM MaTemaTtuueckoi ¢pusuku. M.: Hayka, 2006.

5. Houtpsarun  JI.C.  OObikHOBeHHBIE  AuQdepeHnaIbHbe
ypaBHeHus. M.: Hayka, 2004 (1 nocnenyrouue u3gaHus).

6. MaremaTtuueckas TEopus ONTUMAJIbHBIX IIPOLIECCOB
/J1.C.Ilontpsirun, B.I'.bontsuckuii, P.B.I'amxpenunze, E.®.Mumienko.
M.: Hayka, 1963 (1 mocnenyromue u3ianus).

7. TuxonoB A.H., Camapckuii A.A. YpaBHEHUsI MareMaTH4eCKON
¢uzuku. M.: TUTTJI, 2008 (1 nocnenyromuiye n3gaHus).

8. Tpukomu @. J[luddepennmansupie ypaBHeHUs. M.: M3xa-Bo
MHOCTpP.JINT., 2005.

pEeUICHUA HEJIMHEHMHBIX

9. denoprok M.B. OOBIKHOBEHHbBIE nudepeHnnagbHbIe
ypaBHeHus. M.: Hayka, 2003.
10. @umummo  A.®.  [IuddepeHnmanpHple  ypaBHEHHS ¢

pa3pbIBHOM nipaBoi yacTero. M.: dusmaraut, 2007.

8. Content of the discipline

Real object and dynamic model, basic stages of dynamic calculation, mathematical model,
drawing up differential equations of motion, phase planes, application of applied computer
programs for solving differential equations, dynamic models with variable parameters.

Appendix 4 Description of elective disciplines

1. Basic information about the discipline:

Name of the

discipline

Mechanical characteristics of materials

2. Amount of credits

5

3. Prerequisites:

Bachelor in stress analysis and mechanical behavior of materials.

4. Post requisites:

The knowledge gained in the development of discipline is necessary
when doing a doctoral dissertation
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5. KomnereHunuu:

know: the nature of elasticity, plasticity and destruction of materials; the
nature of electrical, magnetic, and thermal properties of materials; main
factors affecting the mechanical and physical properties of materials;
principles of hardening materials; principles of creating materials with
special physical properties.

be able to: determine the standard physical and mechanical properties of
materials; set tasks and draw up programs for comprehensive studies of
the properties of materials and products; use the results of the study of
mechanical and physical properties to assess the quality of materials and
products, to simulate and optimize technological processes in order to
obtain the specified performance properties of materials.

To be proficient in: the use of technical means and integrated methods
for measuring, controlling and testing the basic properties of materials
and products from them, and their use in research and calculations

6. ABTOp KYypca

Grishin A.N. — c.t.s., docent of the department Technological machines
and equipment

7.0cHoBHANA
JuTeparypa

1. Ilapas O.A., Kymuko B.lIO., Ilapeii B.M. «MexaHnnueckue
CBOMCTBa MaTepuasoBy YueOHoe nocodue mno kypcy, Kapl'TV, 2004

2. Iapas O.A., Kynuko B.IO., I[lapeiii B.U., AramGaer X.H.
«MexaHH4YeCcKHe CBOMCTBA MarepuanoB». MeToanyeckue ykKa3aHus K
naboparopHbIM pabotam 1o kypey Kapl'TV, 2005 r.

3. KoamaxoB A.I'. Meroasl wusMmepeHuss TtBepaoctu HWHrepmer
Nuxunupunr, 2000.

4. Kykcenona JI.U., JlanteBa B.I'., KonmakoB A.I'., PribakoBa JI.M.
Mertobl ucnibiTanuii Ha TpeHue u uzHoc M.: Uarepmer WHXUHUPUHT,
2001.

5. NBanoBa B.C., OkcoroeB A.A., 3akupuunas M.M., [IpyuxoB M.E.
OntuMuzanus  CTPYKTYphl — MAIIMHOCTPOUTENBHBIX  MaTEpPHAJIOB
Mertannyprus mamuHocTpoenus, Ne 6, 2002. — C. 18-29.

6. Kabammua O.I., Cemamko H.A., Escruraoee A.l.
WNHTennexTyalbHbId TOAXOA K IpOlLlEcCCaM pa3pylIeHHs] U CUHTE3a
marepranoB Meramuryprust MammmHocTpoeHust. — 2002. - Ne 5.

8. Content of the discipline

The occurrence, mechanisms and prediction of the phenomenon of fatigue and fracture. Using
stress and strain to predict crack initiation. Using fracture mechanics to predict fracture and crack
propagation. The effects of stress are concentration, manufacturing, load consistency,
intermittent load, and Multi-axial load.

1. Basic information about the discipline:

Name of the
discipline

Engineering experiments and uncertainty analysis

2. Amount of credits

5

3. Prerequisites:

The educational programs studied by the specialties of higher (bachelor
degree) and postgraduate (master) education of the Republic of
Kazakhstan corresponding to the qualifier of the specialty of doctoral
studies PhD.

4. Post requisites:

The knowledge gained in the development of discipline is necessary
when doing a doctoral dissertation

5. Competences:

know: theoretical aspects of experimental research and the basic
principles of the preparation, planning, implementation and analysis of
engineering experiment; features and stages of an active experiment,
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based on the goals and objectives of the study; the main causes and
nature of experimental errors, methods of their analysis and reduction;
fundamentals of the mathematical theory of planning a multifactor
experiment, methods for optimizing and increasing the compactness of
the experiment; the main problems and tasks arising during the planning
and organization of the experiment, the terminology used in the
discipline; understand the interdisciplinary nature of the planning and
organization of the experiment, own a mathematical apparatus for
statistical processing of experimental results, especially the planning of
an experiment in dispersive and regression analysis,

be able to: carry out preliminary preparations for the study and a priori
analysis of the available information, plan and analyze the results of the
experiment. apply the results and planning methods to solve practical
problems in their field of research, choose the optimal experiment plan,
apply modern mathematical software packages for processing the
results of the experiment.

own: - the skills of carrying out all the steps of a simple active (planned)
experiment.

Demonstrate ability and readiness: to apply the results of mastering the
discipline in professional activities.

6. Course author

Khan V.A.

7. Main literature

1. OCHOBBI HMHXXEHEpPHOTO SKcnepuMmeHTta: YueOHoe mocodue / C.H.
JlykpsanoB, A.H. IlanoB, A.E. Bacunbe. - M.: UL PHMOP: HUIL]
NHOPA-M, 2014. - 99 c. URL:
http://znanium.com/catalog.php?bookinfo=431382

2. IimannpoBaHWe HAYIHOTO dKcriepuMeHTa: YueOHuk/B.A.BonocyxuH,
A.N.Tumenko, 2-¢ uzg. - M.: U1l PUOP, HULl UHDPA-M, 2016. -
176 c. URL: http://znanium.com/catalog.php?bookinfo=516516

3. byreipun, II. A. ABToMaTtuzanus (U3HUECKUX HCCIEAOBaHUN U
OKCTIEPUMEHTA: KOMITBIOTEPHBIE M3MEPEHHUsI U BUPTYaIbHbBIE MPHOOPHI
Ha ocHoBe LabVIEW 7 [Onextponnsiii pecype] / I1. A. Byteipun, T. A.
BacekoBckas, B. B. Kaparaes; Ilog. pen. I1. A. Bytsipuna. - M.: JIMK

IIpecc, 20009. - 265 C. URL:
http://znanium.com/catalog.php?bookinfo=409558

4. Y4eOHuKH o MaTeMaTHYeCKON CTaTHCTHUKE —
http://www.matburo.ru/st_subject.php?p=ms; 2. Jlexum o
MaTeMaTH4eCKOn CTaTHCTUKE —

http://www.nsu.ru/mmf/tvims/chernova/ms/.

5. American Chemical Society - http://pubs.acs.org/

6. Thomson Reuters Newsmaker - http://thomsonreuters.com/

7. baza naHHBIX MEXIYHApOIHOW M3/1aTeNIbCKOM KOMIaHUM Springer -
http://www.springer.com

8. bubnumorpapuueckas u pedeparuBHas Oa3a JaHHBIX Scopus -
http://www.scopus.com

8. Content of the discipline

Analysis of technical experiments with emphasis on measurement standards, data analysis,
regressions and general and detailed uncertainty analysis, including statistical processing of
experimental data intervals, the spread of precision errors, correlated bias approximations and
the use of uncertainty processing programs.

| 1. Basic information about the discipline:
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Name of the
discipline

Theory and design of control systems

2. Amount of credits

4

3. Prerequisites:

Automatic management of engineering systems

4. Post requisites:

The knowledge gained in the development of discipline is necessary
when doing a doctoral dissertation

5. Competences:

have experience with specific systems of automated modeling and
design;

have skills in developing mathematical models of processes and control
objects in the CAD environment;

master the skills to develop and improve methods

design of tools and control systems in the framework of CAD
subsystems; have an idea of the trends and prospects for the
development of information support systems for the process of
designing tools and systems

management; have experience with specific systems of automated
modeling and design;

have skills in developing mathematical models of processes and control
objects in the CAD environment;

master the skills to develop and improve methods

design of tools and control systems in the framework of CAD
subsystems; have an idea of the trends and prospects for the
development of information support systems for the process of
designing tools and control systems.

6. Course author

Mendalieva S.1.

7. Main literature

1. ConomosuukoB B.B., Tymapkun B.M. Teopus cinoxHocTH U
MPOEKTUpOBaHKE cucTeM ympasnenus. Hayka,1990. -C. 170.

2. aopmanmoHHbIe CUCTEMBI U TEXHOJIOTHU YIPaBICHUS: YUeOHUK /
[Tox pen. I'.A. Turopenko. - M.: OHUTH, 2013. - 591 c.

3. Arpasan, I''Il. CucreMbl aBTOMAaTHYECKOTO YIIPABICHUS: TEOPHS,
npuMeHenue, moaenuposanue B MATLAB: YueOnoe noco6ue / I'.I1.
Arpagai. - CI16.: Jlans, 2013. - 208 c.

4. Anoxun, B.B. Cucrems! ynpasnenus. MHxuHupuHr kauectsa / B.B.
AHoxuH, A.A. BapxanersH, A.I'. BapxanetsH u np. - M.: By3oBckas
kuura, 2012. - 320 c.

5. AwnramomuH, A.H. WHTemnekTyaabHble CHCTEMBI YIPaBICHUS
OpraHu3alMOHHO-TeXHUYecKuMH cuctemamu / A.H. AntamomuH, O.B.
bmmsnosa, A.B. Bo6os, bonbmiak . - M.: PuC, 2016. - 160 c.

6. AnyunH, A.C. Cuctemsl ympasieHus siekTpornpuBogoB / A.C.
AmnyunH. - Bonorna: Madpa-Unxenepus, 2015. - 373 c.

7. Bapxanersn, A.I. Cucremsl ynpaBnenusi: VccrnepoBanue u
KOMIIBIOTEPHOE  TNpOEKTHpoBaHue: YyeOHoe mocobue / A.l.
Bapxanersn, B.B. ['mymenko. - M.: Bys. kuura, 2012. - 328 c.

8. Coconkun, B.JI. CucTemMbl YMCIIOBOTO MTPOTPAMMHOTO YITPABICHHS /
B.JI. Coconkusn, .M. Maptunos. - M.: Jloroc, 2005. - 296 c.

9. Cyamany, E. MUKpOKOMITEIOTEpHBIE CHCTEMBI yrpaBiieHus. [lepBoe
3HakoMcTBO / E. Cysmanty. - M.: lomaka XXI, 2008. - 256 c.

8. Content of the discipline
Feedback principles: Benefits and cost of feedback. Analysis and design of control systems
based on classical and modern approaches with an emphasis on applications to mechanical

systems.
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