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1. CONCEPT OF THE PROGRAM
	University Mission
	Generation of new competencies, training of a leader who translates research and entrepreneurial thinking and culture

	University Values
	• Openness–open to change, innovation and cooperation. 

• Creativity – generates ideas, develops them and turns them into values.

• Academic freedom – free to choose, develop and act.

• Partnership – creates trust and support in a relationship where everyone wins.

• Social responsibility – ready to fulfill obligations, make decisions and be responsible for their results.

	Graduate Model
	• Deep subject knowledge, their application and continuous expansion in professional activity.
• Information and digital literacy and mobility in rapidly changing conditions.

• Research skills, creativity and emotional intelligence.

• Entrepreneurship, independence and responsibility for their activities and well-being.

• Global and national citizenship, tolerance to cultures and languages.

	The uniqueness of the educational program
	• Orientation to the regional labor market and social order through the formation of professional competencies of the graduate, adjusted to the requirements of stakeholders

• Practical orientation and emphasis on the development of critical thinking and entrepreneurship, the formation of a wide range of skills that will allow to be functionally literate and competitive in any life situation and be in demand in the labor market

	Academic Integrity and Ethics Policy
	The University has taken measures to maintain academic integrity and academic freedom, protection from any kind of intolerance and discrimination:

• Rules of academic integrity (Minutes of the Academic Council No. 3 dated 30.10.2018); 

• Anti-Corruption Standard (Order No. 373 n/k dated 27.12.2019).

• Code of Ethics (Protocol of the Academic Council No. 8 dated 31.01.2020).

	Regulatory and legal framework for the development of EP
	1. Law of the Republic of Kazakhstan "On Education";

2. Standard rules of activity of educational organizations implementing educational programs of higher and (or) postgraduate education, approved by Order of the Ministry of Education and Science of the Republic of Kazakhstan dated October 30, 2018 No. 595 with amendments and additions dated December 29, 2021 No. 614
3. State obligatory standards of higher and postgraduate education, approved by order of the Ministry of Education and Science of the Republic of Kazakhstan dated July 20.2022 No. 2;

4. Rules for organizing the educational process on credit technology of education, approved by order of the Ministry of Education and Science of the Republic of Kazakhstan dated April 20, 2011 No. 152;

5. Qualification directory of positions of managers, specialists and other employees, approved by order of the Minister of Labor and Social Protection of the Population of the Republic of Kazakhstan dated December 30, 2020 No. 553.

6. Guidelines for the use of ECTS.

7. Guidelines for the development of educational programs for higher and postgraduate education, Appendix 1 to the order of the Director of the Center for the Bologna Process and Academic Mobility No. 45 o / d dated June 30, 2021

	Organization of the educational process
	• Implementation of the principles of the Bologna Process

• Student-centered learning

• Availability

• Inclusivity

	Quality assurance of the Educational program
	• Internal quality assurance system

• Involvement of stakeholders in the development of the Educational Program and its evaluation

• Systematic monitoring

• Actualization of the content (updating)

	Requirements for applicants
	It is established according to the Model Rules for admission to training in educational organizations, implementing educational programs of higher and postgraduate education, Order of the Ministry of Education and Science of the Republic of Kazakhstan No. 600 dated 31.10.2018


1. PASSPORT of the Educational program
	Purpose of the EP


	Providing comprehensive and high-quality training of qualified, competitive specialists in the field of electric power industry, based on a combination of modern educational technologies, knowledge, accumulated experience, corporate intelligence and moral potential.

	Tasks of the EP
	• formation of socially responsible behavior in the society, understanding of the importance of professional, ethical standards and adherence to these standards;

• preparation of a graduate who is ready to use modern information, digital technologies and technical means to solve professional problems in the field of electric power industry;

• preparation of a graduate who has the skills to design using modern means of automation, operation and modernization of existing equipment, management of processes associated with the production, transmission and distribution of electricity;

• preparation of a graduate who has the skills to develop medium-term and long-term planning for the consumption of electrical energy and increase the power factor of the electrical network, measures to improve the organization of the conduct and increase the efficiency of test work, develop norms for energy consumption, decide on the need for modernization and the introduction of new technologies in production;

• preparing a graduate for research activities related to mathematical modeling of processes and objects, conducting experimental studies and analyzing their results, capable of solving problems related to the development of innovative methods that increase the efficiency of operation of systems and objects of the electric power industry;
• preparing a graduate for self-study and mastering new knowledge and skills, continuous self-improvement for the full realization of his professional career, performing the functions of a teacher in the implementation of educational programs in educational institutions.

• formation of competitive graduates in the field of management of production, transmission and distribution of electricity to ensure the possibility of their fastest possible employment in their specialty or continuing their education in doctoral studies.

	Harmonization of EP
	• 7 th level of the National Qualifications Framework of the Republic of Kazakhstan;

• Dublin descriptors of the 7th level of qualification;

• 2 cycle of a Framework for Qualification of the European Higher Education Area);

• 7th Level  of European Qualification Framework for Life long Learning).

	Connection of EP with the professional sphere
	Sectoral Qualifications Framework: Energy. Industry (type of economic activity) «Electricity supply, gas supply, steam and air conditioning», Professional group «Production, transmission and distribution of electricity», approved by the protocol of the industry commission on social partnership and regulation of social and labor relations of the energy industry № 05-13-3 -4/PR dated July 25, 2019.

Professional standards: Organization and operation of electrical equipment of a thermal power plant, Forecast of electricity and power consumption approved by the National Chamber of Entrepreneurs of the Republic of Kazakhstan «Atameken», in accordance with the Labor Code of the Republic of Kazakhstan by order № 255 protection of the population of the Republic of Kazakhstan dated 06/08/2017. № 133.

	Name of the degree awarded
	 After the successful completion of this EP, the graduate is awarded the degree of Master of тechnical scienes «7М07153 Digital technologies of electric power industry»

	List of qualifications and positions
	The graduate of this EP is awarded the degree of "Master of Technical Sciences" in the OP "7M07153 Digital technologies of the electric power industry", they can hold positions of professional specialists in the field of electric power engineering, design engineers, teachers of universities or colleges, in accordance with the qualification requirements of the Qualification Directory for the positions of managers, specialists and other employees, approved by order of the Minister of Labor and Social Protection of the Population of the RK dated December 30, 2020 No. 553, Sectoral Qualifications Framework and the National Classifier of Occupations of the RK 2017, Sectoral Direction "Energy", Professional Group "Production, Transmission and Distribution of Electricity", Professional Standard "Teacher")

	Field of professional activity
	A set of technical means, methods and methods of human activity for the production, transmission, distribution, transformation, use of electrical energy, energy flow management.

Area of professional activity according to OKED:

· Supply of electricity, gas, steam, hot water and air conditioning (Section D);

· Professional, scientific and technical activities (Section M);

Education (Section P).

	Objects of professional activity
	Electric power, technical and technological installations in organizations of any industry, institutions of higher and postgraduate education, research and design organizations, enterprises for the production, transmission, distribution and consumption of electricity.

	Subjects of professional activity
	• power stations and substations;

• electric power systems and networks, including those based on alternative renewable energy sources;

• systems of power supply of objects of equipment and branches of economy;

• power supply systems for cities, industrial enterprises, agriculture, transport systems and their facilities;

• installations of high voltage for various purposes, electrical insulating materials, designs and means of their diagnostics, systems of protection against lightning and surges, means of ensuring the electromagnetic compatibility of equipment, high-voltage electrical technologies;

• devices for automatic control and relay protection in the electric power industry; 
•power plants, power plants and complexes, including those based on non-traditional and renewable energy sources;

• electrical machines, transformers, electromechanical complexes and systems, including their control and regulation;

• electrical and electronic devices, complexes and systems of electromechanical and electronic devices, automatic devices and systems for energy and information flow control;

• electric drive and automation of mechanisms and technological complexes in various sectors of the economy;

• electric power systems, converting devices and electric drives of power, technological and auxiliary installations, their systems of automation, control and diagnostics on aircraft;

• electrical facilities of industrial enterprises, organizations and institutions, electrical complexes, internal and external power supply systems for enterprises and office buildings, low- and high-voltage equipment, metering systems, power distribution control

	Types of professional activity
	• scientific - research;

• design;

• production and technological;

• organizational and managerial;

• innovative;

• pedagogical.

	Learning outcomes
	LO1 Have the ability to think abstractly, be mobile and flexible mediator between languages ​​and cultures, to obtain information of professional content from scientific sources, write scientific articles, communicate information, ideas, conclusions, problems and solutions to both specialists and non-specialists.

LO2 Have the ability to analyze the main philosophical and methodological problems, incl. in the interdisciplinary and multidisciplinary contexts that arise in science and technology at the present stage of their development in the field of electric power industry, evaluate various facts and phenomena based on the provisions and categories of the philosophy of science.

LO3 Apply mathematical modeling methods, conduct experimental studies and analyze their results, solve problems related to the development of innovative methods that increase the efficiency of operation and design of systems and electric power facilities.

LO4 To have the ability to competently, skillfully and intelligibly formulate and solve problems that arise in the course of research, scientific, technical and pedagogical activities and require in-depth professional knowledge.

LO5 Develop an educational and methodological complex of disciplines, critically evaluate the scientific organization of the work of a teacher of higher education, analyze the nature of pedagogical phenomena, use innovative methods of pedagogy and psychology to enhance the educational process using modern information technologies.

LO6 Apply research, entrepreneurial skills and skills of working in conditions of uncertainty, systematize scientific research methods in the processes of managing the production, transmission and distribution of electricity for their use in specific situations, be able to evaluate the technical and economic efficiency of decisions made.

LO7 Possess high motivation to perform professional activities; possession of technologies of self-study and self-education, the ability to improve and develop their intellectual, general cultural and professional level.

LO8 Lead a team of specialists, solve production problems associated with multiple interrelated factors, take responsibility for setting the task and the results obtained.

LO9 To be able to apply design and technological and research methods to solve professional problems in the field of electric power technologies, including the design of smart grids and the creation of renewable energy sources, as well as to choose effective options for solving scientific and technical problems that provide the required level of reliability of electrical equipment and the quality of electrical energy.

LO10 Be able to design power generation and distribution systems, as well as organize safe, reliable and economical operation of electrical equipment, fulfillment of the dispatcher load schedule, uninterrupted power supply to consumers, maintaining the standard quality of supplied energy.


3 COMPETENCES OF THE GRADUATE OF EP
	GENERAL COMPETENCES (SOFTSKILLS). Behavioral skills and personal qualities

	GC 1. Competence in managing one's own literacy
	GC1.1. Strive for professional and personal growth throughout life;

GC 1.2. Constantly update their knowledge within the chosen trajectory and in an interdisciplinary environment, carry out further learning with a high degree of independence and self-regulation;

GC 1.3. Be capable of reflection, an objective assessment of their achievements, the awareness of the need to form new competencies and continue education in doctoral studies.

	GC 2. Language competence
	GC 2.1. The ability to possess a sufficient level of communication in the professional field in the state, Russian and foreign languages for negotiating and business correspondence;

GC 2.2. Ability to master the skills of mediation and intercultural understanding.

	GC 3. Mathematical and scientific competence
	GC 3.1. The ability to interpret the methods of mathematical analysis and modeling for solving applied problems in the field of study;

GC 3.2. The ability to plan the setting of scientific experiments, integrate and implement the results of scientific research in the professional field;

GC 3.3. The ability to analyze and comprehend modern methods of pedagogical and psychological science and apply them in pedagogical activity.

	GC 4. Digital competence, technological literacy
	GC 4.1. The ability to confidently use modern information and digital technologies, artificial intelligence systems for work, leisure and communications;

GC 4.2. Proficiency in the use, recovery, evaluation, storage, production, presentation and exchange of information in a wide range of digital devices;

GC 4.3. Ability to confidently use global information resources and apply technological literacy in research and computational and analytical activities.

	GC 5. Personal, social and academic competencies
	GC 5.1. Possession of the norms of business ethics, social and ethical values ​​and focus on them in professional activities;

GC 5.2. Formation of a personality capable of mobility in the modern world, critical thinking and physical self-improvement;

GC 5.3. Ability to work in a team, correctly, clearly and reasonably defend one's position during discussions and make decisions of a professional nature;

GC 5.4. Ability to adequately navigate in various social spheres of activity and in conditions of uncertainty;

GC 5.5. The ability to find compromises, to correlate one's own opinion with the opinion of the team.

	GC 6. Entrepreneurial competence
	GC 6.1. The manifestation of leadership qualities and the ability to have a positive impact on others, to lead a team;

GC 6.2. The ability to create conditions for the development of creative and entrepreneurial skills of the team;

GC 6.3. The ability to work in a mode of uncertainty and rapidly changing task conditions, make decisions, respond to changing working conditions, allocate resources and manage your time;

GC 6.4. Ability to work with consumer needs.

	GC 7: Cultural Awareness and Expressiveness
	GC 7.1. The ability to show worldview, civil and moral positions;

GC 7.2. The ability to be tolerant of the traditions and culture of the peoples of the world, to have high spiritual qualities.

	PROFESSIONAL COMPETENCES (HARD SKILLS).

	Theoretical knowledge and practical skills specific to this area
	PC 1 - the ability to formulate and solve problems that arise in the course of research, teaching activities, requiring in-depth professional knowledge, to choose the necessary research methods, modify existing and develop new methods based on the objectives of a particular study.

	
	PC2 - navigate in ways to ensure constant updating of knowledge, expanding professional skills and abilities, as well as in formulating and solving problems in new conditions, taking into account interdisciplinary and multidisciplinary contexts.

	
	PC3 - the ability to formulate technical specifications, develop and use tools for automating the design and technological preparation of the processes of production, transmission and distribution of electricity.

	
	PC4 - the ability to apply modern theoretical and practical knowledge in the field of professional activity.

	
	PC5 - the ability to carry out technological audits, energy audits, diagnostics and examination of machines, equipment and technical systems for industrial purposes, industrial facilities, energy and engineering infrastructure facilities.

	
	PC6 - the ability to assess risk and determine measures to ensure the safety of new technologies being developed, objects of professional activity, to make professional decisions in conditions of uncertainty.

	
	PC7 - readiness to work in a competitive environment in the labor market in the conditions of modernization, technical re-equipment, installation of power equipment of enterprises of the energy complex.

	
	PC8 - readiness to organize the process of repair, operation and maintenance of objects of professional activity, using modern concepts of the theory of reliability.

	
	PC9 - the ability to ensure the safe, reliable and stable operation of the electric power complex, within the rational and economical consumption of electrical and thermal energy, as well as the safety of life and health of people when working with electrical equipment.


3.1 MATRIX OF CORRELATION OF LEARNING OUTCOMES IN EP IN GENERAL WITH FORMED COMPETENCES
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4 MATRIX OF THE INFLUENCE OF DISCIPLINES ON FORMATION OF LEARNING OUTCOMES AND INFORMATION ON LABOR INTENSITY
	№
	Module title  
	CYCLE
	Component
	Component name
	Brief description of the discipline
	Number of credits
	Formed learning outcomes (codes)

	
	
	
	
	
	
	
	ON1
	ON2
	ON3
	ON4
	ON5
	ON6
	ON7
	ON8
	ON9
	ON10

	1
	Scientific and pedagogical training module
	BD
	VC
	History and Philosophy of Science
	The questions of history and philosophy of natural and technical sciences, modern European science in culture and civilization, the structure of scientific knowledge, philosophical problems of specific sciences, communicative technologies of the XXI century and their role in modern science are considered. It determines the ways to solve modern actual methodological and philosophical problems of natural and technical sciences, develops critical thinking and logic.
	4
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	BD
	VC
	Foreign Language (Professional)
	It allows you to develop oral communication skills in a foreign language, intercultural competence, business correspondence exchange skills, master the main types of reading foreign-language original sources, prepare written reports on scientific topics in the specialty: scientific report, presentation, discussion, abstracts and articles on scientific research foreign language, annotation of scientific text, resume writing.
	4
	˅
	˅
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	BD
	VC
	Psihology of Management
	Considers the basic principles of modern psychological science, necessary in the professional activities of highly qualified specialists. Forms a scientific and theoretical worldview on fundamental psychological concepts, skills and abilities of psychological researches of a personality, introduces the main methods of experimental psychological research and areas of psychocorrectional work, managing conflicts in a team, stresses and methods of their resolution.
	4
	˅
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	˅
	
	

	
	
	BD
	VC
	Higher School Pedagogy
	Represents modern paradigms of higher education, the system of higher professional education in Kazakhstan. Examines the methodology of pedagogical science, professional competence of a higher school teacher. Allows you to master the credit system of training in the preparation of future specialists, education and the formation and formation of the personality of a specialist with leadership qualities.
	4
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	2
	Methodical basis of teaching
	BD
	VC
	Higher School Pedagogy
	The article considers the trends in the development of modern engineering and technical education at a technical university on the example of teaching electrical engineering disciplines, the features of developing a methodology for teaching electrical engineering disciplines using information technologies. To use distance learning technologies in the field of postgraduate education, which improves the quality of university education, the formation of professional competencies (hard skills) and the development of flexible skills (soft skills) for undergraduates.
	5
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	BD
	VC
	Pedagogical practice
	Practical skills of teaching and learning methods are formed. Undergraduates will be able to apply knowledge, understanding and abilities at a professional level to solve problems in a new environment, demonstrate knowledge, understanding of normative educational documents, study modern pedagogical technologies, methods of teaching disciplines. The labor functions of a university or college teacher (skills, skills, knowledge) are formed: teaching, educating, methodological, research, social and communicative
	4
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	3
	Methodology of scientific research and environmentally friendly technologies in electroenergetics
	ChD
	EC
	Methodical aspects of scientific research in electroenergetics
	Some aspects of scientific research in the electric power industry are being studied. Theory of diagnostics of electric power systems, main equipment, reliability, optimization of electric power systems; prospects for the use of renewable energy sources. As a result, a master's student can plan an experiment, choose optimal methods and equipment for experimental research, rationally determine the conditions of experiments, process the results, make non-standard management decisions; predict effective problem solving.
	6
	˅
	˅
	˅
	˅
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	ChD
	EC
	Scientific and technical problems of Electric power Industry
	The issues related to the current state of the electric power industry of Kazakhstan and the world, directions of innovative development, problems in the electric power industry taking into account the growth of electricity consumption and ways to overcome them at all stages of the life cycle of energy resources are considered. The master's student is able to formulate research goals and objectives, identify priorities for solving problems, choose evaluation criteria, use in-depth theoretical and practical knowledge.
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	BD
	EC
	Modern energy saving technologies in electric power industry
	Issues of saving energy resources and improving the efficiency of using various types of energy at energy facilities, energy surveys of facilities, energy saving measures, methods of rationing, forecasting and planning of energy consumption, control systems, accounting and management of energy consumption. A master's student can perform calculations with the necessary justifications for measures to save energy resources, develop promising, current plans for the electrification of production as a whole.
	4
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	BD
	EC
	Environmentally friendly technologies in the electric power industry
	Modern technologies of non-traditional energy sources, nuclear energy and radiation components are studied. The master's student acquires the skills of setting tasks and problems, their systematic solution with the use of innovative approaches; can solve, prepare proposals for optimizing operating modes, modernizing the design, performing organizational and technical measures aimed at improving the level of technical operation of equipment
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	Research Practice
	The research practice of a master's student is conducted in order to get acquainted with the latest theoretical, methodological and technological achievements of domestic and foreign science, modern methods of scientific research, processing and interpretation of experimental data. The master's student is able to apply the knowledge of modern theoretical, methodological, technological knowledge, achievements of domestic and foreign science, modern methods of scientific research, processing, interpretation of experimental data at a professional level.
	7
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	4
	Structural management methods of the energy regiona
	BD
	EC
	Automated design of local power networks
	Analytical programs of simulation modeling, design of modern hybrid local power systems that are tolerant to failures of external factors are studied. Methods of application of additive technologies in the energy sector. The master's student receives knowledge, experience in the design, operation, management of processes related to generation, distribution, and consumption of electricity, the skills to apply their knowledge at a professional level to solve problems in a broader interdisciplinary context
	5
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	BD
	EC
	Modeling of operating modes of local energy systems
	The issues of developing information and mathematical models are studied: power power equipment; switching equipment; distributed generation systems, renewable energy sources; power plant controls, RPA devices. Mastering the methodology of constructing mathematical models of local regulation based on experimental planning methods. The master's student can develop and model new local power supply systems of the energy district to ensure proper operation, repair, and modernization of power equipment
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	ChD
	EC
	Distributed generation in systems of power supply
	 The location of consumers of industrial electric energy, its generation systems, the costs of power lines. Factors that stimulate the development of distributed generation: the adaptation of consumers to market uncertainty in the development of the electric power industry, the mobility of distributed power generation systems. The master's student can analyze the increase in environmental requirements that stimulate the use of renewable energy sources, gets experience in the operation of automated control and measuring systems of electrical and thermal engineering specialization.
	4
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	ChD
	EC
	Planning of strategy of functioning of the energy area
	Knowledge of the issues of the energy district management strategy in the plane of generation nodes (wind farms, etc.), as well as the issues of the network dependence of electricity consumers on the energy services market, is being formed. On the basis of the acquired knowledge, the master's student can determine the necessary data for planning the strategy of functioning of the entire energy district
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	ChD
	EC
	Energency operational and automatic control of electric power systems
	The study of technical means of emergency control of electro-energy systems of emergency automation and methods of preventing system accidents with power supply disruption for a long time and on a large territory. Mastering the general laws of information transmission and processing in operational and emergency management systems, as well as algorithms and diagrams of the main emergency automation devices are given.
	4
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	ChD
	EC
	Information bases of dispatching and technological control in electric power systems
	Formation of concepts and knowledge on the main functions and tasks of dispatching and technological control in normal and emergency modes at all levels of dispatching control, determination of the necessary information for managing electric power modes. Study of the main systems for collecting, transmitting and processing information in SmartGrid networks.
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	5
	Diagnostics, control and monitoring of energy resources of systems of power supply
	ChD
	EC
	Operation, systems of monitoring and self-diagnostics of electric equipment of local electrical power systems
	Knowledge of operating modes, diagnostics and testing of electrical equipment of power systems, allow you to competently operate power electrical equipment, carry out the necessary repairs on demand and make analytical forecasts on the efficiency of these power systems. The master's student receives theoretical knowledge and practical experience in the operation of existing power systems, monitoring systems and self-diagnostics of power electrical equipment of local electric power systems
	6
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	BD
	EC
	Forecasting of anti emergency control in electrical power systems
	Methods of statistical analysis of time series, methods of mathematical forecasting based on artificial intelligence and planning of effective operation of power systems in a local energy area are studied. On the basis of the acquired knowledge, the master student can determine the necessary time intervals for the operation of these power systems with pre-set technical parameters.
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	ChD
	EC
	Control of energy flows in the energy region


	The issues of new concepts of distribution and flow control in the networks of the local energy district are studied. The time-dynamic process of energy supply to the district, the system structures that are automatically rebuilt. The master's student acquires analytical skills in the development and design of fundamentally new local power supply systems for an entire energy district.
	4
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	ChD
	EC
	Planning of operating modes of electrical power systems
	Automatic planning of generation, distribution, and consumption of electric energy in a separate energy area, extensive use of adaptation mechanisms, forecasting of emergency situations of consumption, distribution, and generation of electric energy in real time under the control of artificial intelligence. A master's student can plan modes based on theoretical knowledge, practical experience related to the use of artificial intelligence, digitalization, all stages of electrification of the district.
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	ChD
	EC
	Tunable structures of power supply systems of industrial enterprises and cities
	Methods of improving the quality of electric energy in the concept of digitalization of the local energy district, improving the quality of electric energy at all stages of production, distribution, consumption in a fully automatic mode. The master's student, based on knowledge and practice, is able to apply artificial intelligence in promising power supply systems, increasing the "survivability", using mechanisms of adaptive restructuring of the network topology at the physical level, INTELLIGENT power systems
	5
	
	˅
	˅
	
	
	˅
	
	
	˅
	˅

	
	
	ChD
	EC
	Self-synchronization of energy stations in the energy district
	In this discipline, the issues of the quality of electric energy in distributed systems of generation and power supply of a local energy district are studied. Application of methods of self-synchronization of complex energy objects of distributed generation in local networks. As a result, the master's student develops knowledge at the system level for solving large-scale technical problems characteristic of the work of dispatchers of the entire power system.
	
	
	˅
	˅
	
	
	˅
	
	
	˅
	˅

	6
	Innovative technologies in the operation of power nodes and micro-grids
	ChD
	EC
	Tolerance of electrical power systems
	Non-standard emergency situations, intelligent energy systems in automatic mode that support the specified mode of operation of the energy system without loss of the quality of electric energy in this energy area. Application of artificial intelligence methods, control of modes of distributed generation systems. The master's student knows the methods of system and structural analysis, can make tasks in order to prevent emergency situations in the power system.
	4
	
	˅
	˅
	
	
	
	
	˅
	˅
	˅

	
	
	ChD
	EC
	Sustainability of power generation systems
	Classical methods of control and optimization of homogeneous digital power supply systems are studied. As a result of the studied discipline, the master's student develops the knowledge necessary to ensure robust operating modes of distributed generation power nodes, which allow to quickly solve emerging problems in the power supply during the operation of such systems.
	
	
	˅
	˅
	
	
	
	
	˅
	˅
	˅

	
	
	ChD
	EC
	Management of hybrid networks of the distributed generation
	Issues of management of heterogeneous energy networks, stable operation of this network in the mode of generation of consumption, distribution of electric energy. These hybrid networks include renewable energy supply systems, special requirements for the design and operation of such networks. The master's student solves design tasks for the construction, configuration of power equipment of renewable energy sources, using equipment management methods
	6
	
	˅
	˅
	
	
	
	
	˅
	˅
	˅

	
	
	ChD
	EC
	Formation of an ecosystem for work of RES     
	The main issues of hydro and aerodynamics in the creation of controlled hydro and aerodynamic flows for the continuous generation of electricity of mobile power systems based on a fundamentally new type of renewable energy, the formation of microecosystems for renewable energy facilities. The master's student develops knowledge, practical skills, can develop fundamentally new energy systems, form the necessary energy flows regardless of the regional environment.
	
	˅
	˅
	˅
	˅
	
	
	
	
	˅
	˅

	
	
	ChD
	EC
	Digital counterparts of electric power equipment and the solution of optimization problems in the electric power industry
	Formation of concepts and knowledge of digital counterparts in the electric power industry, digital modeling and forecasting of electrical equipment operation to reduce costs and expenses at the design stage, solving optimization problems for decision-making
	4
	
	
	
	
	
	˅
	˅
	
	˅
	˅

	
	
	ChD
	EC
	Methods for creating digital counterparts of electric power equipment
	Familiarization with the basic and innovative methods of creating digital doubles, types of models of doubles, with sufficient completeness, reliability and efficiency of output and input data of electrical equipment
	
	
	˅
	˅
	
	
	
	
	˅
	˅
	

	7
	Module of  Final Attestation
	
	
	Research work of a masters student, including passing an intership and completing a masters thesis
	The research work of a master's student is carried out to get acquainted with innovative technologies and new types of production, passing a scientific internship in scientific organizations and (or) organizations of relevant industries or spheres of activity allows a master's student , according to the requirements for R & D, to perform and defend a MD, solve an actual, scientific novelty and practical significance, based on the application of modern theoretical, methodological and technological achievements of science and practice, is performed using modern research methods; contains research (methodological, practical) sections on the main protected provisions; is based on advanced international experience in the relevant field of knowledge.
	24
	˅
	˅
	˅
	
	
	˅
	˅
	
	˅
	

	
	
	
	
	Execution and Defense of Master Thesis
	It contains a critical analysis of the problem, ways to solve the problem, confirmation of the research results, their practical application and prospects based on knowledge of current trends in the development of scientific knowledge; the ability to use knowledge for original development and application in the context of scientific research; the ability to critically analyze existing concepts; integrate knowledge to solve problems in new unfamiliar conditions.
	12
	˅
	˅
	˅
	˅
	˅
	˅
	˅
	
	
	


5 SUMMARY TABLE REFLECTING THE VOLUME ASSIMILATED CREDITS OF EDUCATION PROGRAM MODULES 

	Course of Study
	Semester
	The number of mastered modules
	The number of studied disciplines
	Number of credits KZ
	Total hours
	Total
hours KZ
	Number  

	
	
	
	VC
	EC
	Theoretical education 


	Pedagogical Practice
	Research Practice
	Research work of a masters student, including passing an intership and completing a masters thesis
	Execution and defense of master thesis
	
	
	exam
	dif.offset

	1
	1
	3
	5

	2
	29
	
	
	1
	
	900
	30
	7
	1

	
	2
	2  
	
	4
	23
	4
	
	3
	
	900
	30
	5
	2

	2
	3
	1
	
	3
	21
	
	7
	2
	
	900
	30
	4
	2

	
	4
	1
	
	
	
	
	
	18
	12
	900
	30
	
	1

	Total
	7
	5
	9
	73
	4
	7
	24
	12
	3600
	120
	16
	6


6 TRAINING STRATEGIES AND METHODS, MONITORING AND EVALUATION

	Learning Strategies
	Student-centered learning: the learner is the center of teaching/learning and an active participant in the learning and decision-making process.
Practice-oriented learning: focus on the development of practical skills.

	Teaching methods
	Conducting lectures, seminars, various types of practices:

· application of innovative technologies:

• problem learning;

• case study;

• work in a group and creative groups;

• discussions and dialogues, intellectual games, competitions, quizzes;

• methods of reflection, projects, benchmarking;

• Bloom's taxonomy;

• presentations;

· rational and creative use of information sources:

• multimedia educational programs;

• electronic textbooks;

• digital resources.

Organization of independent work of students, individual consultations.

	Monitoring and assessing the achievability of learning outcomes
	Current control on each topic of the discipline, control of knowledge in classroom and extracurricular activities (according to the syllabus). Assessment Forms:

• survey in the classroom;

• testing on the topics of the academic discipline;

• discussions;

• trainings;

• colloquia;

• essays, etc.

Midterm control at least two times during one academic period within the same academic discipline.

Intermediate certification is carried out in accordance with the working curriculum, academic calendar.

Conduct forms:

• exam in the form of testing;

•oral exam;

•a written exam;

• combined exam;

• protection of projects;

• protection of practice reports.

Final state certification.


7 TRAINING AND RESOURCE SUPPORT OF EP

	Information Resource Center
	- library (reading room, subscription department);

- conference hall;

- information receiving center (Wi-Fi points in all educational buildings and dormitories, automated information system ISVUZ http://www.asu.ukgu.kz, educational information portal portal.ukgu.kz);

  - media library (video library, audio library, catalogs of educational resources).

	Material and technical base
	- standard set Converter equipment, automated electric drive;

- stand-simulator Automation using SMART system;

- Laboratory «Renewable Energy»; laboratory stand «Heat pump»;

- typical complex Biogas plant;

- UNPK LLP «Electroapparat Plant»;
- educational-experimental training ground;
- branch of the department Asia Trafo LLP.
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