F.EPD.8.3/8.1-2025-13-01 :

"Kazakh University of Technology and Business" named after K.Kulazhanova' JSC

EDUCATIONAL PROGRAM
6B07119 Technological Machines and Equipment (by industry)

Level: bachelor's

Astana, 2026

©lIs the intellectual property of JSC "KazUTB named after K.Kulazhanov"
Reprinting and/or further transfer to third parties is prohibited



CONTENT

Preface

Approval sheet

1 Passport of the educational program

2 Qualification characteristics of a graduate of an educational program

3 Requirements for the content of the educational program

4 Additional educational programs (minor)

5 Competency map of the educational program

6 Learning outcomes of the educational program and modules

7 The relationship between the attainability of the formed learning outcomes
according to the educational program and academic disciplines

8 Alignment of planned learning outcomes with assessment technologies and
teaching methods within the module

9 Correlation of learning outcomes of the educational program with the labor
functions of professional standards (if any)

10 Graduate model

11 Typical curriculum (appendix to the OP)

12 Expert opinion

O 3 1O Lt i W

-
(@)

N
=

46

48
49
53



Preface

The educational program "6B07119 Technological Machines and Equipment (by industry)" has been
developed in accordance with the State Compulsory Standard of Higher Education / Postgraduate
Education, approved by Order No. 2 of the Minister of Science and Higher Education of the Republic
of Kazakhstan dated July 20, 2022. It is also based on the Career Enbek professional standards
"Operation and Repair of Technological Equipment," as well as the sector-specific and regional Atlas
(2023-2025) of professions and competencies for "Mechanical Engineer," "Predictive Diagnostics
Specialist,"” and "Predictive Maintenance Specialist” of the Republic of Kazakhstan
(https://enbek.kz/m/a’t!,ases—m'o’f@Ssions/regions) dated April 17, 2026.

The educational program "6B07119 Technological Machines and Equipment (by industry)" was

approved at the meeting,6f the Council on Academic Quality on "L " O  20,4{ protocol No. . i
Chairman (Zf; Askarbekov E.B.

The educational program "6B07119 Technolo gical Machines and Equipment (by industry)" was
approved at the meeting of the Commission on Academic Quality of the Faculty on "74" /ol 20@

protocol No. % -
Chairman % Safuani Zh. Y.

7Y

The educational program "6B07119 Technological Machines and Equipment (by industry)" was
developed and discussed at the meeting of the department "Technology and standardization" dated

"4¢" 4L 20 L5 protocol No. 5
Head of the department < < ﬂ» Baitukenova S.B.
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1 Passport of the educational program

International Standard Classification | 6

of Education (ISCED) level

National Qualification Framework | 6

(NQF) level

Sectoral Qualifications Framework | 6

(SQF) level

Code and name of the field of | 6B07 Engineering, Manufacturing and Construction
education industries

Direction of training

6B071 Engineering and Engineering Affairs

Number and name of the group of
educational programs

B064 Mechanics and Metal Working

Code and name of the educational
program (EP

"6B07119 Technological Machines and Equipment (by
industry)"

Educational program profile

Higher engineering education

goal of the educational program

Training of competitive specialists skilled in managing
the installation, repair, and service processes of
technological machinery and equipment through the
implementation of innovations and digital transformation
to solve production tasks in various industrial sectors

completion criterion of an educational
program

240 academic credits

language of instruction of the

educational program

Russian, kazakh

Distinctive features of the educational | No
program
Partner University No

2 Qualification characteristics of a graduate of an educational program

Degree awarded

Bachelor of engineering and technology in the educational program
"6B07119 Technological Machines and Equipment (by industry)"

Field of professional
activity

Production, management, research, education

Types of professional
activities

- design and calculation;

- production and technological;
- experimental and research;

- organizational and managerial;
- installation and adjustment;

- service and operational in the field of food and processing industries.

Object of professional
activity

Enterprises of dairy, meat, canning, bakery, confectionery, brewing,
sugar refining, pasta, flour milling and other branches of public
catering. Design organizations, research institutes, companies and firms
of various forms of ownership




Functions of professional | — Operation and maintenance of machines and equipment;

activity — control and supervision of the quality of repair work;

— ensuring the uninterrupted operation of machines and equipment,
calculating their main characteristics and operational parameters in
connection with the design of new or reconstruction of existing
equipment;

— preparation and formation of current and long-term scheduled
preventive maintenance of production lines, technical maintenance and
repair of machines, equipment, modernization programs and technical
equipment;

— research of food and processing equipment for various technological
purposes in order to assess its reliability and performance;

— development and approval of a technical project for the creation of
an innovative development related to equipment testing and its
implementation into operation, as well as preparation of technical
documentation; '

— analysis of technical specifications and preparation for technical
design and systematization of necessary information, technical data,
indicators and work results. Carrying out necessary calculations using
modern computer tools;

— conducting conformity assessment, monitoring the compliance of
developed projects and technical documentation with standards and
technical conditions.

3 Requirements for the content of the educational program

Name of cycles and disciplines Workload in academic credits

Cycle of general education disciplines (GED) 56

Required component <l
University component 5

Cycle of basic disciplines (BD) 89
University component 32
Component of choice S

Cycle of major disciplines (MD) 87
University component 15
Component of choice 55
Professional practice 17 T
Final assessment 8

Total 240




4 Additional educational programs (minor)

4.1 Minor "Modern Aspects of the Application of Artificial Intelligence"

Name of disciplines Workload in academic
credits
Introduction to Artificial Intelligence S
Artificial Neural Network Development 5
Artificial Intelligence in Control Systems 5
Total 15

5 Competency map of the educational program "6B07119 Technological Machines and
Equipment (by industry)"

Competence

map of the Learning ) )
: 5 . Learning Outcome (according to Bloom's Taxonomy)

educational outcome code

program

Behavioral skills | LOooxk| Forms a system of general competencies that ensure the
and personality socio-cultural development of the future specialist's
traits (Softskills) personality, based on the formation of their worldview,
civic, and moral stance, oriented towards a healthy
lifestyle.

LOoorx2 Capable of communication in both oral and written forms in
Kazakh, Russian, and foreign languages to solve tasks
related to interpersonal, intercultural, and professional
communication.

LO1 Forms competencies in the field of economics, law, the
basics of anti-corruption culture, entrepreneurship skills and
financial literacy for effective energy and waste
management in making management and technical
decisions.

Digital LOoox3 Promotes the development of information literacy through
competencies the mastery and use of modern information and
(Digital skills) communication technologies in all areas of activity.

LO2 Applies fundamental natural science and engineering
knowledge in professional activities, providing calculation,
design and optimization of technical solutions.

LO3 Analyzes the principle of operation, design features and
technical characteristics of technological equipment for the
correct selection, operation and maintenance in accordance
with the requirements of the production process.

LO4 Defines the relationship between equipment design and
functionality in different processes to optimize operation
and improve the efficiency of production systems.

Los Models intelligent systems and digital twins of equipment,
applying artificial intelligence algorithms to optimize
7




machine parameters and implement predictive maintenance
technologies into production.

Professional
skills
(Hardskills)

LO6

Predicts the technical condition of equipment based on
predictive analytics for the organization of maintenance
work, development and implementation of new technologies
to increase reliability and minimize downtime.

LO7

Organizes technical operation and repair of equipment on
the basis of quality standards and industrial safety standards
using instrumentation to prevent emergencies and ensure
uninterrupted operation of production systems.

LO8

Develops maintenance plans, preventive maintenance
schedules and equipment modernization programs based on
tribotechnical calculations, logistics schemes and energy
efficiency indicators to ensure uninterrupted operation of
automated systems and air conditioning units.

LO9

Justifies the strategies of technical re-equipment and
modernization of equipment on the basis of analysis of the
causes of wear, examination of rationalization proposals and
monitoring data of hydraulic and pneumatic systems to
improve the efficiency of the operation of production assets.
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10 Graduate model

-

GRADUATE MODEL

Professional standard «Professional Standard 'Operation and Maintenance of
Process Equipment», the Sectoral Atlas and Regional Atlas of Professions and

Competencies 'Mechanical Engineer', Predictive Diagnostics Specialist', and

'Predictive Maintenance Specialist',

Competencies (soft skills, digital skills)

Attributes of

i il Knowledge Skills
Competence, 1. Equipment Design and | 1.Performs calculations
responsibility, Operating Modes 2.Selects equipment
analytical thinking, |2. Operating and Setup Principles | 3.Designs structures
observation, 3. Calculation and Design Methods | 4.Apply digital
decision-making 4. Diagnostic and Repair Methods | technologies

ability,
independence,
systems thinking,
focus on quality
and safety.

5. Reliability and Wear
. Quality Control
7. CAD, Al
Technologies

8. Process Modeling
9. Production Organization
10. Regulatory Requirements.

(@)

and

Digital

5.Diagnoses equipment
6.Improves reliability
7.0rganizes installation and
setup

8.Ensures quality
9.0ptimizes processes

10. Prepares documentation

Professional skills (hard skills)

1. Organizes equipment operation;

2. Performs diagnostics and repairs;
3. Designs equipment;

4. Selects and implements equipment;
5. Ensures quality and safety;

6. Organizes production processes;

7. Applies digital technologies.

48
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EXPERT OPINION
on the Educational Program
"6B07119 Technological Machines and Equipment (by branches)"
JSC "K. Kulazhanov Kazakh University of Technology and Business", Astana

1. General Characteristics of the Educational Program

The educational program "6B07119 Technological Machines and Equipment (by
branches)" has been developed by JISC "K. Kulazhanov Kazakh University of Technology and
Business" in accordance with the State Compulsory Standard of Higher Education, approved by
the Order of the Minister of Science and Higher Education of the Republic of Kazakhstan No. 2
dated July 20, 2022. The program is based on the professional standard "Operation of Machines
and Equipment in Industry” (Order of the Minister of Industry and Construction of the RK No.
220 dated June 23, 2025), as well as sectoral and regional atlases of professions and
competencies,

The program aims to train specialists of the 6th level of the Sectoral Qualifications
Framework (SQF) — Bachelors of Engineering and Technology. These specialists possess skills
in managing the installation, repair, diagnostics, and service of technological machines and
equipment using digital technologies and artificial intelligence to solve production tasks in the
food and processing industries.

The program corresponds to:

. Level 6 of the International Standard Classification of Education (ISCED);
. Level 6 of the National Qualifications Framework (NQF);
B Level 6 of the Sectoral Qualifications Framework (SQF).

The target orientation of the educational program reflects the current demands of the
regional and national labor markets regarding the training of engineers for maintenance, repair,
operation, and digitalization of technological machines and equipment.

A distinctive feature of the program is the integration of traditional engineering training
with modern competencies in predictive diagnostics, digital modeling, and the application of
artificial intelligence algorithms. The introduction of an additional educational program (minor)
"Modern Aspects of Artificial Intelligence Application” significantly expands the digital
competencies of graduates.

2. Description and Evaluation of the Educational Program Structure

The educational program provides for the acquisition of at least 240 academic credits,
which include cycles of:

. General education disciplines (56 credits);
. Basic disciplines (89 credits);

. Major disciplines (87 credits);

° Professional practice (17 credits);

. Final examination (8 credits).

The structure of the program covers the entire lifecycle of industrial equipment and
includes the following key blocks:

010000, Kasnwxeran PeenyGamgacs 010000, Pecnybunka Kazaxcran n.p. 1, h.2, Auezov st
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. Technical service and reliability: disciplines on scheduled maintenance, tribotechnical
calculations, predictive analytics, diagnostics, and equipment repair (Repair of Technological
Machines, Technical Diagnostics, Predictive Diagnostics in Mechanical Engineering, Quality
and Reliability of Technological Machines),

. Production organization and industrial safety: modules on the installation,
commissioning, and operation of machines using instrumentation and control devices in
compliance with industrial safety standards;

. Digitalization and design: studying Al algorithms, creating digital twins, engineering
and computer graphics, CAD, and automation of technological processes;
. Modernization and energy efficiency: monitoring of hydraulic and pneumatic systems,

expert evaluation of rationalization proposals, and energy-saving technologies in the food
industry.

The professional practice (consisting of three stages) ensures the sequential formation of
practical skills directly at manufacturing enterprises, which aligns with the principle of practice-
oriented learning.

The competency map of the program and the matrix linking learning outcomes with
academic disciplines are correctly formulated, demonstrating a logical structure for building the
graduate's professional, digital, and behavioral competencies. The learning outcomes (LO1—
LO9) fully correspond to the job functions of the professional standard "Operation of Machines
and Equipment in Industry" for the following positions: maintenance and repair engineer,
equipment operation engineer, production organization engineer, and design/process engineer.

3. General Conclusion

The educational program "6B07119 Technological Machines and Equipment (by
branches)" of JSC "K. Kulazhanov KazUTB" is relevant, high-tech, and practically significant.

JSC "NC "Kazakhstan Engineering", as an employer and partner in the defense-industrial
complex and mechanical engineering sectors of the Republic of Kazakhstan, confirms the high
demand for specialists of this profile. The program successfully combines classical engineering
education with modern competencies in the digital transformation of production, predictive
maintenance, and intelligent control systems. Graduates of this program will be able to
effectively solve practical tasks at enterprises within the defense, mechanical engineering, food,
and processing industries of Kazakhstan.

Based on the conducted expert evaluation, the educational program "6B07119
Technological Machines and Equipment (by branches)" is recommended for implementation
in the educational process of JSC "K. Kulazhanov KazUTB" in the 2026-2027 academic year.

4. Recommendations for Improving the Educational Program

In order to enhance the quality of specialist training and increase their competitiveness in
the labor market, it is recommended to:

1. Expand the application of specialized software for creating digital twins of
technological machines and simulation modeling of production processes (Siemens NX, ANSYS,
MATLAB/Simulink).

2, Strengthen the practical component in the field of using sensors and artificial
intelligence systems for diagnostics of industrial equipment and the prevention of emergency
production shutdowns.

3 Integrate modules on monitoring and optimizing energy consumption of industrial
installations, taking into account energy saving and environmental safety requirements.
4. Implement production case studies based on real enterprises focusing on the analysis of

TR wear causes, the assessment of rationalization proposals, and the development of
adppgrade programs.
~Gemeral!
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EXPERT OPINION

on the educational program
‘6B07119 Technological Machines and Equipment (by branches)’
developed by JSC “K. Kulazhanov Kazakh University of Technology and Business”
(Astana, Republic of Kazakhstan)

Expert: Prof. h. c. Dr. sc. nat. (habil.) Peter Enders, Honorary Professor at the Kazakh
National Pedagogical Abai University, Almaty, associate researcher at the Pavlodar Pedagogical
Margulan University, former Associate Professor at the University of Applied Sciences Wildau
(Germany), group leader at the German Physical Society (DPG)

1. General assessment and relevance of the program

The Bachelor’s educational program ‘6B07119 Technological Machines and Equipment (by
branches)’ is designed to train competitive specialists for the modern industrial sector,
specifically focusing on the food and processing industries.

The program successfully complies with international education standards, aligning with Level 6
of the International Standard Classification of Education (ISCED) and the National
Qualifications Framework of the Republic of Kazakhstan. The strategic objective of the program
meets the demands of the global and regional engineering labor markets, which increasingly
require professionals capable of integrating classical engineering with intelligent automation.

2. Evaluation of the curriculum structure and content

The structure of the educational program (comprising 240 academic credits) is logically built and
covers the entire lifecycle of industrial machinery. The curriculum represents a balanced
combination of foundational engineering principles and advanced technological trends.

The following key strengths of the curriculum structure should be highlighted:

o Integration of digital technologies: The inclusion of disciplines dedicated to predictive
analytics, computer-aided design (CAD/CAE), and digital twins demonstrates a forward-
thinking approach.

e The minor program: The introduction of the minor program ‘Modern Aspects of
Artificial Intelligence Application’ is highly commendable. It effectively bridges the gap
between traditional mechanical engineering and modern computer science, giving
graduates a significant competitive advantage.

e Practical orientation: The sequence of professional practices ensures that theoretical
knowledge in diagnostics, maintenance, and reliability (repair of technological machines,
technical diagnostics) is properly consolidated in real-world industrial environments.

3. Compliance with Industry 4.0 and scientific trends

From an international perspective, the program correctly emphasizes the transition toward
Industry 4.0 paradigms. The focus on predictive diagnostics rather than reactive maintenance, the
monitoring of hydraulic/pneumatic systems, and the application of machine learning algorithms
for equipment failure prevention perfectly match current European and global engineering
trends.



The learning outcomes (LO1-LO9) are well-defined, measurable, and directly address the core
competencies required for modern maintenance, design, and operations engineers.

4. Recommendations for further development

To further enhance the international visibility and quality of the program, the following minor
recommendations are proposed:

1. Advanced software tooling: Continue expanding the practical use of industry-standard
simulation and digital twin software (such as ANSYS, Siemens NX, or
MATLAB/Simulink) within laboratory tasks.

2. Focus on green technologies: Strengthen the focus on energy efficiency and eco-
friendly monitoring systems for industrial equipment to align with global sustainability
goals.

3. International collaboration: Encourage the inclusion of guest lectures or joint webinars
with international experts in Al and smart engineering to broaden students’ global
perspective.

5. Conclusion

The educational program ‘6B07119 Technological Machines and Equipment (by branches)’
offered by the K. Kulazhanov Kazakh University of Technology and Business is a well-
structured, modern, and highly relevant program. It successfully matches the high standards of

contemporary engineering education.

The program is fully recommended for implementation in the academic process for the
upcoming 2026—2027 academic year.

Expert:

/Zé/ (;C/ =)

Prof. Dr. Peter Enders

Date: June 05, 2026



International Academic Advisor Confirmation/ llleTesaik KeHeCIIiHIH KaTbICYbl/
YuacTue 3apy0e:KHOr0 KOHCYJIbTAHTA

Educational Program/
binim Gepy Oarnapiamacel/
OO6pazoBaTenpHas mporpamma

6B07119 Technological machines and equipment (by
industry)

/6B07119 TexHOMOTHSIBIK MalldHAIAP MEH KaOJIbIKTap
(camamap Go¥bIHIIA)

/6B07119 TexHoysorm4yeckue MamvHBl U 000pYJIOBaHUE
(mo oTpaciisaim)

Level/ lopexeci/ YpoBeHb

6

International Academic Advisor/
lerennik akaaxeMUASIIBIK
KeHecti/

3apyOeKHbIi KOHCYJIBTAaHT

Plotkin Juriy Romanovich /
[Tnotkun FOpuit Pomanosuy /
[Inotkun FOpuit PomanoBnu

Academic degree/
Feuteimu mopexe/
YyeHas cTeneHp

Doctor of Engineering Sciences /
NuxeHepaik FeUTBIMAAPBIHBIH JTOKTOPHI /
JIOKTOp MH)KEHEPHBIX HAYK

Position/ Professor /

Jlayazbimbl/ [Tpodeccop /

JlOIKHOCTh [Tpodeccop

University/ Hochschule fiir Wirtschaft und Recht Berlin /
YHuBepcuret/ Bepnun 3KOHOMUKA KOHE KYKBIK dKOFapbl MEKTeO1 /
YHuBepcUTET BepiuHCKas BbICIIasi HIKOJIa S)KOHOMHUKH U IpaBa
Country/ Germany /

En/ I'epmanus /

Crpana ['epmaHus

Approved/ Keaicisini/ CorsiacoBano

The educational program has been reviewed and approved. The updated content of the
educational program, the sequence of courses, and the revised learning outcomes (LO) have been
developed in accordance with modern academic approaches.

binim Gepy Oarnmapimamachl KapacThIpbUIbIN, Kemiciini. bimim Gepy OarnapiamMachIHBIH
JKaHAPTBUIFAaH Ma3MYHBI, TIOHZIEPJI OKy PETTUIIr KoHE >KaHapThUlFaH OKy HoTwkenepi (OH)
3aMaHayu aKaJeMUSIIBIK TOCUIIEpPre COUKec a3ipiaeHIl.

OOpa3zoBarenbpHass MporpaMMa pacCMOTPEHAa M COIJIacOBaHA. AKTyaIH3HMpOBaHHOE
coJepkaHue 00pa3oBaTENbHON MNPOTPaMMBI, TOCIEAOBATEIFHOCT W3YYCHUS TUCHHUIUIHH H
oOHOBIIeHHBIE pe3yabTaThl  00yueHuss (PO) cdhopmupoBansl ¢ y4eTOM COBPEMEHHBIX
aKaJIeMUYECKHX TTOAXO0JIOB.

HOCHSCHULE FUR WIRTSCHAFT

International Academic Advisor/  J. Plotkin/ UND RECHT BERLIN
Hlerennix akagemusublk keHecm/  O.ITnotkun / FACHBEREICH 2 Duales Studium
3apyOeKHbIi KOHCYJIBTAaHT FO.ITnotkun Studg@reh Technik

Seal/ MO/ MIT

Prof. DrAitig/ Juriy Plotkin
Alt-FriedrcH20d@éced - D-10315 Berlin
Tel.+4 39@@}2@3 « Fax:30877-2149



	ТМО_0001.pdf
	6В07119 Technological Machines and Equipment (by Industry).pdf
	EXPERT OPINION P.E. ТМО.pdf
	EXPERT OPINION
	1. General assessment and relevance of the program
	2. Evaluation of the curriculum structure and content
	3. Compliance with Industry 4.0 and scientific trends
	4. Recommendations for further development
	5. Conclusion


	1 (2).pdf




