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1. Passport of the educational program
1.1 purpose of the educational program:

Creation of conditions of effective educational process for formation and
development of personal, social, cultural, professional competences in the sphere of
management of technical systems and automation of production and technological
processes and productions.

1.2 lear ning Outcomes

e 1. To carry out teaching activities on educational programs of higher education in
the professional sphere at a high modern level.

e 2. To apply the methodology of theoretical and experimental research in the field of
control of technical systems and automation of technological processes.

e 3.To use technologies of digitization of technical systems and complexes,
including the use of the latest information and communication technologies.

e 4. To organize the work of the research team on the problems of control and
automation, technologies of digitization of technical systems.

e 5.To develop and implement modern methods and technologies to improve the
reliability, quality and efficiency of operation for the created and modernized control and
automation systems.

e 6. To carry out control and diagnostics of technical condition of the equipment of
control and automation systems, to make its preventive tests and repair.

e 7. To apply methods of estimation of technical and economic characteristics, ways
of increase of reliability, quality and efficiency of systems.

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

2.1 Relevance

e Modern production and technical systems consist of a number of complex
interacting subsystems-robotic technological and automated power plants, combined into a
single technical system, as well as systems for their management, automation,
Informatization, digitalization. The high level of manufacturability of modern technical
systems from the point of view of a single process or the entire production requires
management of various parameters: technology, safety, reliability, quality, etc.

e Development of control systems for complex technical objects concerns not only
new production facilities, but also the introduction of control elements in existing processes
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and production without compromising the quality, reliability and efficiency of operation. For
the implementation of all stages from design to operation, it is important to prepare scientific
personnel capable of large-scale thinking, having a broad Outlook on the problems of
technology and technology, having the skills to apply fundamental knowledge to solve
scientific and practical problems.

2.2 Competitive advantages

* Rich scientific and educational experience in the field of management of energy
systems, technological processes and production.

* Experienced scientists and academic staff train future specialists, preserving and
developing rich traditions in the Department and faculty.

* Developed material and technical base (Siemens, Schneider Electric, Danfoss, Festo,
Edibon, Arduino, Educational equipment, etc.), there is a research and training ground,
a specialized laboratory.

* Full multimedia equipment for all classrooms with audio and video recording to
control the quality of the educational process and ensure the safety of students.

* Full provision of educational and methodical materials in the state and Russian
languages for classroom and independent work.

* Stable base of research and production practices, close relationship with
representatives of industry, agriculture and their participation in the development of
curricula, programs of special disciplines.

2.4 the Potential of the profession (office)
Deputy first head of automation.

Chief power.

technical Director.

Head of department.

Director of department.



3. Competence model (portrait) of the graduate
3.1 Areas of professional activity

* Modeling, quality and reliability of technical systems.

* Management of energy systems.

* Management of agricultural production.

* Control of technological processes.

* Automated control systems for pumping, compressor and ventilation systems.

* Automated control systems of lifting and transport mechanisms, production lines.
* Automated control systems for numerical control machines, industrial robots and
manipulators.

* Algorithms and programming,

* Data transmission and storage systems.

* Microprocessors and microcontrollers.

* Control and measurement systems.

3.2 Professional activities

A graduate of the educational program "management of technical systems" can carry out the
following types of professional activities:

* design-preparation and development of design documentation, calculation and design of
automation and control systems, quality control and evaluation;

* production and technological-analysis of processes and control objects, improvement of
quality, reliability and safety of technical systems through the use of intelligent control
systems, selection of equipment and tooling, development and control of technology
standards;

* research-carrying out theoretical, experimental and development work in power supply
systems and automation of agricultural production;

* organizational and management - organization of the team, management decisions;
organization of staff training; adaptation of modern versions of quality management systems
to specific production conditions on the basis of international standards, implementation of
technical control and quality management;

* educational and pedagogical-teaching of specialized disciplines in higher educational
institutions.



3.3 General education competences
* To know the legal and regulatory framework of teaching activities in higher education;
* To know the requirements for qualification works of bachelors, specialists, masters;

* To know modern ways of using information and communication technologies in the chosen
field of activity;

* To know the basic principles of the organization of work in the team and ways to resolve
conflict situations

* To be able to carry out selection of students in bachelor's degree, specialization and master's
degree for performance of research and qualification works;

* To be able to collect, select and use the necessary experimental data and effectively apply
quantitative methods of their analysis;

* To be able to choose and use the best teaching methods;

* To be able to supervise the implementation of qualification works of bachelors, specialists,
masters;

* To possess the technology of designing the educational process at the level of higher
education;

* To possess methods and technologies of interpersonal communication, skills of public
speech in the state, Russian and English languages;

* To possess organizational skills, planning and distribution of work among the members of
the research team;

* To possess skills of collective discussion of work plans, obtained scientific results,
coordination of interests of the parties and settlement of conflict situations in the team.

3.4 Core competencies

* to know theoretical and methodological bases of research of problems of management and
automation of technological processes; possibilities of use of new modern methods at
carrying out researches;



* to know the history of formation and development of the main scientific schools, polemics
and interaction between them; actual problems and trends in the development of research in
the field of control and automation of technological processes and technical systems;

*To be able to choose and apply experimental research methods in professional activities;

* To be able to choose and apply in professional activity calculation and theoretical methods
of research;

* To be able to choose the most effective and new methods of solving the main types of
problems encountered in the study area;

* To be able to plan scientific work, form the composition of the working group and optimize
the distribution of responsibilities among the members of the research team;

*To possess the methodology of research activities in the field of management of technical
systems and automation of technological processes;

* To successful and systematic application of skills of possession of modern methods of
scientific research in the field of management of technical systems and automation of
technological processes;

* To possess the skills of search using information systems and databases and critical analysis
of information on the subject of research;

* To possess the skills of research planning, analysis of the results and formulation of
conclusions;

* To find the most effective and new solutions for the development of new methods in the
study area.

3.5 Professional competence

* To know the theoretical basis of design and modeling of control systems

* To know the design and operation of the elements and the system as a whole.

* To know the principle of operation and typical processes.

* To know the principle of operation and design of typical measurement and control devices.
* To know the basics of hydraulic, pneumatic and electric drives.

* To be able to determine the parameters of structural elements of control systems



* To be able to use calculation programs in static and dynamic modes of control systems.

* To be able to calculate and select the devices and equipment of control systems for different
characteristics.

*To be able to make functional and schematic diagrams of hydraulics, electrics, Pneumatics
and electronics.

*To be able to define sensor parameters and select them according to different process
requirements.

* To be able to determine the parameters of different drive devices and select them according
to different requirements.

* To possess skills of development of design documentation.
* To possess the skills of installation, installation and repair of hardware parts;

* To have the skills to diagnose the technical condition of the equipment.



4 Base of passing of professional practice

Akmola electric grid distribution company, Astana - regional electric grid company,
Kyzylorda electric grid distribution company, Astana electrotechnical plant, Mangystau
branch of the main network, "Rodina" Agrofirm , Baiserke-agro,Kaznii of mechanization and
electrification of agriculture, AST — Technologiya, Astana gorzharyk, New systems -
teplolyux, IP-Stroyenergomagistral, EnergyserviceRTD, energyconsultinggroup,
laimgroupastana, General plan of KZ, Astana engineering Corporation.
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5 structure of the educational program Scientific and pedagogical direction

Total labor intensity

in academic

in academic

No Name of cycles and disciplines
hours credits
| |Complex of basic disciplines (DB) 1110 37
1 High school component 690 23
Methods and means of optimization of operating
modes 210 7
Programming in high-level languages 180 6
Pedagogical practice 300 10
2) Optional component 420 14
Quality and reliability of power supply systems 210 7
Intelligent control system 210 7
5 |Complex of profile disciplines (PD) 1140 38
1) High school component 240 8
Methodology of teaching technical disciplines 90 3
Research practice 150 5
2) Optional component 900 30
Modes of operation of power supply systems 210 7
Mechatronic systems and modules 210 7
Software and hardware complexes in power supply
systems 240 8
Software and hardware complexes in automation 240 8
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Total labor intensity

in academic

in academic

No Name of cycles and disciplines
hours credits
systems
Research work of a Phd student, including internships
3 |and Phd dissertation 3450 115
4 [End of course certification 360 12
1 Preparation and defense of doctoral dissertation 360 12
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Profile direction

Total labor intensity

1n academic

in academic

No Name of cycles and disciplines
hours hours
| |Complex of basic disciplines (DB) 1110 37
1 High school component 690 23
Methods and means of optimization of operating
modes 210 7
Programming in high-level languages 180 6
Manufacturing practice 300 10
2) Optional component 420 14
Quality and reliability of power supply systems 210 7
Intelligent control system 210 7
» |Complex of profile disciplines (PD) 1140 38
1 High school component 240 8
Methodology of teaching technical disciplines 90 3
Manufacturing practice 150 5
2) Optional component 900 30
Modes of operation of power supply systems 210 7
Mechatronic systems and modules 210 7
Software and hardware complexes in power supply
systems 240 8
Software and hardware complexes in automation
systems 240 8
3 |Research work of a Phd student, including internships 3450 115

13




Total labor intensity

in academic

in academic

No Name of cycles and disciplines
hours hours
and Phd dissertation
4 [End of course certification 360 12
1) Preparation and defense of doctoral dissertation 360 12
Subtotal 6060 202
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Annex 3. Description of University disciplines of an obligatory component disciplines

1. Basic information about the disci

line:

Name of discipline

History and philosophy of science

2. Prerequisites:

3. Post-requisites:

4. The content of the discipline

The structure of scientific knowledge, methods of scientific research,
functions of scientific theories and laws; expanding philosophical horizons;
the development of ideas about the criteria of science and the requirements
that must be met by scientific study and its results, as well as to develop
scientific thinking style based on the study of history and philosophy of
science.

1. Basic information about the disci

line:

Name of discipline

Management psychology

2. Prerequisites:

3. Post-requisites:

4. The content of the discipline

Conceptual apparatus. Head and team. Conflicts. Management
communication. Decision-making technology. The concept of the subject
and object of management. The Manager and the leader. Psychology of the
order. Democratic leadership style and its features. Psychology of criticism.
Psychotypes of subjects of communication. Psychological problems of
training and retraining of management personnel. Selection and placement of
personnel. Personnel rotation.

1. Basic information about the disci

line:

Name of discipline

Foreign language (professional)

2. Prerequisites:

3. Post-requisites:

4. The content of the discipline

The mastering of the future master the language for professional and
academic purposes at an advanced level, which will operate freely with the
scientific conceptual apparatus specialty, to expand the scientific
information base, acquire the skills of interpreting scientific information,
argument, persuasion, scientific debate, academic writing

1. Basic information about the disci

line:

Name of discipline

Pedagogy of higher education

2. Prerequisites:

3. Post-requisites:

4. The content of the discipline

Fundamentals of higher school pedagogy. Subject and tasks of pedagogy of
higher school. Methodology and methods of pedagogical research in higher
education. Higher school didactics. Pedagogical process in higher school.
Laws, regularities and principles of training. Methods, forms and means of
education in higher education. The current state of higher education in
Kazakhstan.

1. Basic information about the disci

line:

Name of discipline

Management

2. Prerequisites:

3. Post-requisites:

4. The content of the discipline

The ability to make decisions, "predict, plan, organize, coordinate and
control", motivate, lead different groups of people-training these skills that
are necessary for managers, future leaders of companies for effective
business and management.

1. Basic infor mation about the disci

line

Name of discipline

Pedagogical practice

2. Prerequisites:




3. Post-requisites:

4. The content of the discipline

Professional formation of the teacher of the higher school. The process of
education in high school. The purpose of education as a pedagogical
problem. Educational staff as a form of functioning of the holistic
pedagogical process.

1. Basic information about the disci

line:

Name of discipline

Control system

2. Prerequisites:

3. Post-requisites:

Fundamentals of mechatronics

4. The content of the discipline

Consideration of software control systems. Construction of multilevel
automatic control systems. Interconnected work of technical means. Study of
production conditions of operation of control and management systems.
Rational choice and use of control and management systems, design, and
implementation in production, taking into account individual characteristics.
Consideration of issues of reliable and efficient operation of control and
management systems.

1. Basic infor mation about the disci

line

Name of discipline

Fundamentals of mechatronics

2. Prerequisites:

Control system

3. Post-requisites:

Project and scientific work

4. The content of the discipline

Fundamentals of automated mechatronic systems and devices construction.
The role of computers as an element of the device management system. A
systematic approach to the creation of complex technical objects. Devices
for obtaining information about the state of the managed process. Actuators
and devices of automated control systems. Features of Executive
mechanisms of computer systems

1. Basic information about the disci

line:

Name of discipline

Research practice

2. Prerequisites:

3. Post-requisites:

Project and scientific work

4. The content of the discipline

Strategic processing of various sources of information about methods and
object of research. Search for competent experts and consultation with them
on the methods and object of research. Collection of information about the
methods and object of research, covering the expanses of the world wide
web. Collection of information on the solution of similar problems by other
researchers. Preparation of materials for the experiment.

1. Basic information about the disci

line:

Name of discipline

Project and scientific work

2. Prerequisites:

Fundamentals of mechatronics

3. Post-requisites:

4. The content of the discipline

Study of design principles with the possibility of covering the maximum
number of influencing factors. Practice of application of techniques of the
modern equipment at electrification of objects taking into account system
factors. Ability to comprehensively implementing design and research
issues, taking into account technical requirements and economic
justification. Ability to comprehensively systematizing information about the
object and conditions of electrification.

1. Basic information about the disci

line:

Name of discipline

Manufacturing practice
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2. Prerequisites: -

3. Post-requisites: Project and scientific work

4. The content of the discipline A clear definition of the problem and the way of its mathematical
formulation. Construction of the procedure for designing and planning the
necessary actions for the experiment. Search for information to form the
conditions and content of the experiment. Determination of the type of the
final result when planning the conditions of the experiment for further
correction in its implementation. Formation of a report on the results of the
results obtained.
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Annex 4. Description of elective component disciplines

1. Basic information about the disci

line:

Name of discipline

Economy and organization of production enterprises

2. Prerequisites:

3. Post-requisites:

Business process modeling and management, project Planning and
evaluation

4. The content of the discipline

Quality, competitiveness, standardization and certification of products. The
marketing approach to business activities. Production process and types of
production. Calculation of the production cycle and plotting the types of
movement. Scientific and technical preparation of production. Organization
and management of material, technical and labor potential of the enterprise.
Subject, methods and tasks of management study. Risk in business and the
threat of bankruptcy.

1. Basic information about the disci

line:

Name of discipline

Economics and organization of energy enterprises

2. Prerequisites:

3. Post-requisites:

Business process modeling and management, project Planning and
evaluation

4. The content of the discipline

Economic features of energy. Energy in the system of productive forces of
the national economy. Costs and Prime cost of energy product. Pricing in
the energy market. Profit and profitability in the energy sector. Production
funds of energy, laws of their development, use and reproduction.
Organization of sales of electric energy and energy saving. Methods of
determination and ways to improve energy efficiency.

1. Basic infor mation about the disci

line

Name of discipline

Business process modeling and management

2. Prerequisites:

Economics and organization of energy enterprises, Economics and
organization of production enterprises

3. Post-requisites:

4. The content of the discipline

Prerequisites for the formation of new approaches to the organization of the
enterprise. The concept of business process. Process approach and process-
oriented organization. Theoretical foundations of business process
management. Main approaches and standards to business process modeling.
Business process modeling methodologies. Business process modeling
software. Methods of description of various subject areas of the
organization. Methods of analysis of business processes. Controlling and
monitoring processes.

1. Basic information about the disci

line:

Name of discipline

Project planning and evaluation

2. Prerequisites:

Economics and organization of energy enterprises, Economics and
organization of production enterprises

3. Post-requisites:

4. The content of the discipline

Theoretical aspects of project management. The concept of the project, its
main characteristics. The concept of project efficiency. The main provisions
of modern methodology. Organization of collection and preparation of initial
information for project analysis. Evaluation of the financial efficiency of the
project. Assessment of economic efficiency of the project. Take into account

28




| factors of uncertainty and risk. Software for analysis of project effectiveness.

1. Basic information about the disci

line:

Name of discipline

Quality management

2. Prerequisites:

3. Post-requisites:

4. The content of the discipline

Principles of quality assurance and product quality management. Evolution
of product quality assurance methods. Quality management functions. The
main methods of measurement of product quality. Procedure and methods of
product quality assessment. Competitiveness of goods and services as a
measure of enterprise profit. Statistical methods of quality control and
management. Legal basis of certification in the Republic of Kazakhstan.

1. Basic information about the disci

line:

Name of discipline

Project management

2. Prerequisites:

3. Post-requisites:

4. The content of the discipline

The basics of project management. Project management as a special type of
management. Time management of the project. Marketing of the project.
Organizational structures of project management. Project team management.
Financial management of the project. Project financing and risk
management. Project quality management. The completion of the project
and the dissolution of the team

1. Basic information about the disci

line:

Name of discipline

Energy quality management

2. Prerequisites:

3. Post-requisites:

Project and scientific work

4. The content of the discipline

Definition of indicators of quality of energy, the reasons causing their
violation. Study of operating modes of electrical installations and
consumers. Determination of degree of influence of deviation of indicators
of quality of the electric power on technical and economic indicators. Study
of organizational measures and technical means to normalize the quality of
electricity. Influence of indicators of quality of the electric power on
reliability and continuity of power supply.

1. Basic information about the disci

line:

Name of discipline

Energy saving

2. Prerequisites:

3. Post-requisites:

Project and scientific work

4. The content of the discipline

Consideration of energy saving issues in the design. Definition of the factors
causing the greatest irrational losses of electric and thermal energy. Search
for ways to reduce the loss of electricity and heat, the study of practical
approaches to their implementation. Development of a plan for energy audit
and compliance with energy management.

1. Basic infor mation about the disci

line

Name of discipline

Modeling of technical systems

2. Prerequisites:

3. Post-requisites:

Project and scientific work

4. The content of the discipline

Analytical modeling of technical systems. Simulation of technical systems
and objects. Modeling and calculations of automatic control systems.
Application of methods of optimization of design decisions by results of
modeling.
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1. Basic information about the discipline:

Name of discipline Problem solving in engineering

2. Prerequisites: -

3. Post-requisites: Project and scientific work

4. The content of the discipline Mathematical interpretation of the problem should be solved. Identification

of influencing factors and consideration of technical limitations. The choice
of mathematical apparatus for solving the problem. Formation of stages of
problem solving. Formation of an ideal final result. Formulation of physical
contradictions. Analysis of the obtained solutions.
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