Objectivesof theDPr 6В07101 – Power Engineering /B.Sc:

Chair of " Power Engineering " taking into account recommendations of potential customers of DPr and on basis of Alumni association feedback formulated the following objectives: 
O1. Training of engineers with fundamental knowledge in applied disciplines, with a high level of professional culture, obtaining technical skills of design, exploitation and management in the field of electrical engineering.
O2.Aid development of intellectual maturity, creativity and critical thinking, communication and collaboration, professional and ethical responsibility, needfor lifelong learning. 
O3.Train students for a successful career in the field of electrical engineering, for private, public and government organizations, educational institutions, through the teaching of disciplines that provide professional knowledge, tools and skills needed for a competitive environment. 

Mechanism of objectives development 
Annually, the university and the Chair develop questionnaires for employers, graduates, students and their parents (available on-line on the educational portal of the university website). The results of these questionnaires, results of Diploma works and recommendations of the State Attestation Commission members, as well asend-of-year results are discussed at the Chair counciland then the analysis of the results are submitted to the Institute’s Council and finally to the Degree program Council. Based on these discussions and recommendations the DPr’s objectives and study plans are revised.
Achievement of the Program Objectives are defined by the results of students' assessmentduring attestation period after each semester, testing, current and midterm examination, on-line and written surveys and through their term paper (end-of-year students’ essay in subject-specific area). Analysis of the results helps to improve study programs. The mechanism of assessment of learning outcomes is presented in the Table 1.
Learning Outcomes 
a)the ability to apply knowledge gained during the study of Mathematics, Physics, Electrical engineering, Basic and Applied sciences;

b) the ability to plan and conduct an experiment to capture, analise, and interpret data;

c) the ability to design a system, system component or process in order to achieve the desired results based on real constraints (profitability, impact on natural and social environment, ethics, health and safety, technology and sustainable development);

d) the ability to work in team on multidisciplinary topics;

f) the ability to formulate and solve technical problems;

e) be aware of professional and ethical responsibilities;

g) professional communication skills, that is the ability to convey their ideas in writing (reports) or orally during the discussion (reports);

h) having of a broad education (knowledge) necessary to understand the impact of engineering solutions on the environment in global, economic and social context;

i) awareness of the need and the ability of lifelong learning;

k) knowledge and understanding of current social and political issues and problems in electrical engineering;

l) the ability to use methods, skills and modern technical tools in engineering practice;

m) demonstrate the ability to collect, correlate, and skillful use of information from various sources;

            n) understand the benefits and potential problems of teamwork, be able to describe the quality and processes required for effective work in a team and be aware of the role of teamwork in the process of engineering design;

o) understand the importance of planning and career management.

 Assessment of learning outcomes and the relationship between results and DPr objectives are given in Table-1.

           Assessment of basic knowledge and skills that students should acquire, during their study according to the curriculum are given in disciplines description.

         Table 1. Mechanism of assessment of learning outcomes

	              DPr Objectives
	Evaluation methods
	Learning outcomes 

	Training of an engineer with fundamental knowledge in applied disciplines, with a high level of professional culture, technical skills of design, operation and management in electrical engineering.
	Students term work ondesignand operation of electrical and electromechanical equipment(assessment by disciplines, including exams, project works, homeworks).
	(a), (b), (c), (l), (d), (m)

	
	Some of the questions from the questionnaire for employers on summer industrial placement of students. 
	(a), (b), (c), (l), (d), (m)

	
	Some of the questions from the questionnaire for employers and graduates. 
	(a), (b), (c), (l), (d), (m)

	
	Assessment of members of the SAC by program
	(a), (b), (c), (l), (d), (m)

	
	Defense of Final qualification work (FQW), results of state exams or the statistics on other disciplines exams
	(a), (b), (c), (l), (d), (m)

	Advance an intellectual maturity, development of creative and critical thinking, communication and collaboration, professional and ethical responsibility, lifelong learning.
	Full implementation of the curriculum by students
	(a - o), 

	
	Oral answers at state graduation examination, defense of FQW
	(h)

	
	Some of the questions from the questionnaire for employers summer practice. 
	(c) - (d), (e) - (g)

	
	Some of the questions from the questionnaire for graduates and employers. 
	(c) - (d), (e) - (g) 

	
	Evaluation by members of SAC Board 
	(c) - (d), (g) - (l)

	
	Some of the questions from the questionnaires for parents.
	(e), (g) - (l)

	
	State exams, Statistics ofexam scores 
	(a), (b), (c), (l), (d), (m))

	To train students for future successful career in the field of electrical engineering for private, public and government organizations, educational institutions, through teaching of disciplines that provide subject-specific knowledge, tools and skills needed in a competitive environment.
	Evaluation by members of SAC Board 
	(a) - (o) 

	
	Some of the questions from the questionnaires for graduates and employers.
	(a) - (o) 


 

TABLE- I I. Objectives and Matrix modulesfor the degree program - Electric- bachelor
	ASIIN
	Expected learning outcomes specialty
	Relevant modules

	Knowledge and understanding

	Graduates, inparticular:
	
	

	acquiring wide and deep knowledge in the field of mathematics, natural sciences and engineering that allow them to understand the complex phenomena that are characteristic for electricity
	To know: the basic physical laws, events and processes, which are based on the principles of professional activity objects. The basic concepts and fundamental laws of natural science disciplines.
To be able to: use for applications corresponding to the physical and mathematical laws of the machine. Independently solve the concrete problems of the various sections of natural sciences, use of modern scientific and production literature for engineering measurement and research, logically and convincingly right to protect the results of their research.
Owning: the skills of the mathematical description of physical processes and solving typical problems in the framework of professional activities.
	MAT101, MAT102, MAT103, PHY111, PHY112, ELC542, ELC543, ERG519, ERG528, ERG176, CSE677

	An idea of the engineering sciences in a wider interdisciplinary context.
	To know: methods and techniques of scientific research and analysis of social problems and processes.
Able: methodologically sound scientific study.
Owning: the skills of practical use of the methods of humanitarian, social and economic sciences in a variety of professional and social activities.
	LNG108, LNG104, HUM100, HUM128, ERG104, ERG158, HUM129, CHE452, HUM127, CSE677, MNG487, HUM122, HUM132, CHE451, NSE143, final qualification work

	Engineeringanalysis

	Graduatesacquiringskills
	
	

	select and apply modern methods of modeling, calculation and experiment, according to the area of specialization;
	To know: methods of analysis and simulation of linear and nonlinear circuits.

To be able to: carry out the cal-culation of electrical circuits of direct and alternating current.

Owning: skills using special-ized packages of applied com-puter programs for calculating the electrical circuits of direct and alternating current.
	ELC542, ELC543, CSE677, ERG519, ERG504, ERG506

	formulate practice-oriented problems arising from new or developing areas of specialization of the subject;
	To know: basic engineering, and technical and economic parameters used for the study of technical solutions in the field of power engineering and electrical engineering.

Able: to justify the adoption of specific technical solutions.

Owning: practical skills of drawing up a feasibility study in the field of electricity and electrical engineering projects.
	ERG521, ERG509, ERG504, ERG153, ERG112, ERG527, ERG532, ERG525, ERG178, ERG425, ERG533, ERG433, ERG508, ERG502, boundary control, exams, term papers and projects, final qualification work

	The study of the scientific and technical literature and other sources of information about the problem in question;
	To know: methods of analysis of scientific and technical information.

To be able to: use of domestic and foreign experience in their professional activities.
Owning: the skills of the patent research on domestic and foreign sources.
	All disciplines of the curriculum, final qualification work

	develop and conduct experiments using computer simulation, and explain the results obtained;
	To know: the famous packages of applied computer programs for calculation and design of electric and electronic systems;
To be able to: use search engines to obtain information in the field of power engineering and electrical engineering.

Own: Use skills to package the application software for the calculation and design of electric and electronic systems.
	ERG178, ERG525, ERG530, ERG506, ERG517, ERG511, ERG138, ERG510, ERG502, ERG180, ERG555 

	advise on the use of database systems, information about standards, guidelines ("code of good practice") and on the safety requirements for these purposes.
	Know:

- Major databases and software packages used for the calculation and design in the field of electricity and electrical engineering;

-trebovaniya imposed by standards, technical conditions and other normative documents of the projects of electric power and electrical systems;

- Safety, industrial hygiene, fire protection and safety regulations.

To be able to:

- Use of modern information technologies in their subject area;

- The collection and analysis of baseline data for the design, conduct a preliminary feasibility study of the design calculations;

- Identify hazards and assess risks in their professional activities, apply professional knowledge to ensure safety and improve working conditions.

Own:

 - Skills of practical use of specialized software packages.

 - Skills to use standard computer-aided design of electric power and electrical systems and components

 -cultures safety, environmental awareness and risk-oriented way of thinking, in which security issues are considered as the most important priorities of life.
	final qualification work, CSE677, ERG502, ERG180, ERG510, ERG506, ERG124, ERG524, NSE143, ERG529, CHE451, MNG487, CHE452

	Engineering design

	Graduates
	
	

	They have special abilities, development of analog and digital electrical and electronic circuits, devices and products;
	To know: the basic laws of the theory of electrical circuits and automation.

To be able to: to calculate the electrical circuit protection devices and choose the automation of electric power facilities.

Owning: skills using specialized packages of applied computer programs designed to calculate the circuits and the elements of the main equipment, auxiliary circuits, electric power facilities protection and automation devices.
	ERG142, ELC543, ERG158, ELC542, ERG532, ERG500, all types of practices, laboratory classes, final qualification work

	manage in their projected design work the use of elements such as - modeling, simulation and experiment, as well as their integration into problem-oriented methods;
	Know: methods of experimental planning theory, mathematical statistics, probability theory, metrology.
Be able to: make a plan for conducting experimental studies and process the results of experiments.
Owning: skills in drawing up a plan for conducting experimental research and processing experimental results.
	ERG506, ERG533, ERG509, ERG528, ERG176,  term papers and projects, final qualification work

	capable of developing products for the global market.
	Know: well-known designs of electric power and electrical facilities, their advantages and disadvantages.
Be able to: develop simple designs of electric power and electrical facilities in accordance with the terms of reference.

Owning:  skills in using standard computer-aided design tools for electric power and electrical systems and their components.
	ERG521, ERG529, ERG112, ERG527, ERG533, ERG507, ERG524, ERG520, ERG126  


	Engineeringpracticeand the development ofnew products

	Graduates
	
	

	can apply their knowledge and understanding for the acquisition of practical skills to solve problems, to research problems and designing systems and procedures;
	Know: modes of operation of electric power plants.
To be able to: determine the composition of power-energy-objects and parameters of the equipment.
Own: Use skills-tion specialized pas Kets applied computer programs, designed-tion for the calculation of operating modes of electric power plants.
	ERG524, ERG507, ERG425,

ERG506, ERG126, ERG520,

ERG502, ERG111, ERG536, ERG529,

ERG112, all types of practices, term papers and projects, laboratory classes, final qualification work

	have access to the acquisition of experience in relation to the possibilities and limits of the use of materials, the design of the computer models, systems, processes and tools to solve the problems in the solution of complex problems;
	To know: basic laws of metrology;

- The main methods of the theory of machines and mechanisms of resistance of materials;

Be able: to choose the right hardware for measurable-rhenium of a para-meters of electricity and electrical facilities, taking into account the required Range area, and sensitivity in measuring sinfulness;

- To assess the mechanical strength of the developed-constructive-tion site elektroenergeti-cal and electrical equipment.

Own:
 - Skills of practical use of measuring instruments.

- Skills to use spe-ized packages of applied computer programs for calculating the mechanical strength of the designed structure.
	ERG506, ERG533, ERG509, ERG528, ERG176,  all types of practices, laboratory classes, final qualification work

	have a practice and its requirements at the industrial enterprises;
	Know:

- The rules of operation of the equipment and the organization of work;

- The rules of operation of the equipment and organization of installation, commissioning, re-montnyh and maintenance work on the electric power facilities.

To be able to: prepare and execute operational documentation;

- Prepare and execute operational documentation during installation, commissioning, repair and maintenance work on the electric power facilities.

Own:

  - Practical skills of drawing up and execution of operational documentation;
- practical skills installation, commissioning, repair and maintenance work on elektroener-power industry objects.
	all types of practices

	Able to search technical literature and other information sources;
	To know: methods of analysis of scientific and technical information.

To be able to: use of domestic and foreign experience in their professional-activity.
Owning: the skills of the patent investi--ments for domestic and foreign sources.
	Curriculum disciplines, independent work, all types of practices, term papers and projects, final qualification work

	Demonstrate your awareness of health, safety and legal standards and responsibilities in the industrial practice, the impact of engineering solutions in the social and environmental context;
	To know: the system of Kazakh law, peculiarities of legal regulation of future professional activity.

To be able to: use the laws of the dative and normative acts of the right-tions in the field of mining, environmental, labor, administrative, criminal, civil and family law.

Owning: practical skills-cal use of standard-governmental instruments in their professional activities.
	HUM100, HUM127, CHE452, NSE143, CHE451, ERG508, ERG124, ERG104, final qualification work

	Adherence to professional ethics, responsibilities and norms of engineering manufacturing practices;
	To know: the moral and legal norms accepted in society.

To be able to: critically regarded vat one or other aspect of society.

Owning: ethics, labor and civil relations.
	HUM129, HUM127, HUM122, HUM128, CHE452, all types of practices, final qualification work

	Use appropriate scientific methods and new discoveries of engineering and scientific environment in their practical work, taking into account the economic, environmental, technical and social requirements;
	Know:

- Regulatory documents used in the assessment of quality, standardization and certification elektroener-and-energy electrotech-cal facilities;

- The basis of environmental legislation, the principles of environmental monitoring, the concept of its organization

To be able to:

 - Use elements of the economic analysis in practice;

 - Predict the possible negative impact on the ecosystem factors soput-sponding selected engineering and technology.

Own:

- Practical skills for assessing the quality, standardization, and Certification Electrical energy and electrical engineer's technical facilities;

- Ability to apply professional knowledge in order to minimize negative environmental impacts.
	Curriculum disciplines, independent work, term papers and projects, final qualification work

	May deepen the acquired knowledge independently;
	To know: basic approaches required for the organization of individual work.

To be able to: analyze their capabilities and acquire new knowledge, make decisions within the framework of their professional competence.

Owning: skills of independent, individual work.
	Laboratory work, independent work, all types of practices, term papers and projects, final qualification work

	Aware of the effects of technical engineering;
	Know: cultural, spiritual and moral foundations of the life of man and mankind, individual nations, of social structures, events and traditions.

To be able to: respect and care of the historical heritage and cultural traditions-tions, tolerant mother perceived social and cultural differences.

Own: Use skills-tion of modern culture achievements in the professional, home and leisure area.
	HUM132, HUM122, MNG487, HUM127, HUM129, HUM128, HUM100

	Can develop marketable products for the world market.
	To know: the basic technological components of power equipment, and their design features, advantages and disadvantages.

To be able to: to choose the design of the processing unit.
Own: Use skills-tion specialized pas Kets applied computer programs, designed-tion to calculate technology-cal nodes elektroenergeti-cal equipment, including the use of 3D modeling.
	ERG111, ERG502, ERG126, ERG510, ERG520, ERG506, ERG533, ERG425, ERG525, ERG112, ERG529, ERG153, Laboratory work, independent work, all types of practices, term papers and projects, final qualification work

	Skills wideapplication

	Graduatescan
	
	

	analyze and present technological contexts in a comprehensible form on their field and related fields;
	To know: the basic techniques used in the preparation of public presentations and lead the discussion.

To be able to: use the computer as a tool to work with information.

Owning: a widely-skills who use methods, techniques and means of production, storage, processing infor-mation.
	LNG108, LNG104, HUM100, HUM127, HUM122, boundary control, exams, term papers and projects, final qualification work

	Work in a team of technical work tasks and coordinate them in case of need
	To know: the norms of collective communication.

Able: to match its aspirations with the interests of other people and social groups.

Owning: skills-term joint activities in a team, ability to find common goals, to contribute to the common cause.
	ERG511, ERG516

ERG138, ERG510

ERG517, ERG502, term papers and projects, final qualification work

	demonstrate an awareness of project management and business practices, such as risk and change management, and understand their limitations;
	To know: basic methods of organization and management theory.

To be able to: search for innovative solutions, to participate in decisions, to take responsibility for their consequences, current actions, and actions based on selected targets.

Owning: the skills to resolve complex or unpredictable situations of conflict.
	ERG180, NSE143, ERG555, MNG487,  all types of practices, final qualification work 

	and aware of the need to have the skills for independent learning throughout life.
	To know: modern trends of development of science.

To be able to: analyze their capabilities and acquire new knowledge.

Owning: the skills of using various means and technologies of training
	Curriculum disciplines, boundary control, exams, term papers and projects, final qualification work


Table - III.  The relationshipof the resultsand objectivesof the educational program
	The objectivesof the educational program
	The results ofthe educational program
	Elements ofthe curriculum
(Discipline, field trips,projects, etc.)

	O1. Training of engineers with fundamental knowledge in applied disciplines, with a high level of professional culture, obtaining technical skills of design, exploitation and management in the field of electrical engineering.
	a) the ability to apply the knowledge gained in the study of mathematics, physics, electrical engineering, fundamental and applied sciences;
	MAT101, MAT102, MAT103, PHY111, PHY112, ELC542, ELC543, ERG519, ERG528, ERG176, CSE677, educational practice

	
	b) ability to plan and conduct an experiment, capture, analyze and interpret data;
	ERG511, ERG516

ERG138, ERG510

ERG517, ERG502, all types of practices, term papers and projects, laboratory classes, final qualification work

	
	с) the ability to design a system, system component or process to achieve the desired result, taking into account real constraints (profitability, environmental and social impact, ethics, health and safety, manufacturability and sustainable development);
	CSE677, ERG502, ERG180, ERG510, ERG506, ERG124, ERG524, NSE143, ERG529, CHE451, MNG487, CHE452, term papers and projects, final qualification work

	
	d) the ability to use methods, skills and modern technical tools in engineering practice;
	ERG506, ERG533, ERG509, ERG528, ERG176,  all kinds of practices, laboratory classes, all kinds of practices, laboratory classes, final qualification work

	
	f) the ability to formulate and solve technical problems;


	Disciplines in the specialty, term papers and projects, final qualification work

	
	e) be aware of professional and ethical responsibilities;
	all types of practices, term papers and projects, laboratory classes, final qualification work

	O2. Aid development of intellectual maturity, creativity and critical thinking, communication and collaboration, professional and ethical responsibility, needfor lifelong learning. 

	a) the ability to apply knowledge gained during the study of Mathematics, Physics, Electrical engineering, Basic and Applied sciences;


	MAT101, MAT102, MAT103, PHY111, PHY112, ELC542, ELC543, ERG519, ERG528, ERG176, CSE677, educational practice

	
	b) the ability to plan and conduct an experiment, record, analyze and interpret data;
	ERG511, ERG516

ERG138, ERG510

ERG517, ERG502, all types of practices, term papers and projects, laboratory classes, final qualification work

	
	c) the ability to design a system, system component or process to achieve the desired result, taking into account real constraints (profitability, environmental and social impact, ethics, health and safety, manufacturability and sustainable development);
	CSE677, ERG502, ERG180, ERG510, ERG506, ERG124, ERG524, NSE143, ERG529, CHE451, MNG487, CHE452, term papers and projects, final qualification work

	
	d) the ability to work in a team on interdisciplinary topics;
	ERG511, ERG516

ERG138, ERG510

ERG517, ERG502, term papers and projects, final qualification work

	
	e) ability to formulate and solve technical problems;
	Disciplines in the specialty, term papers and projects, final qualification work

	
	f) The ability to be aware of professional and ethical responsibilities;
	Disciplines in the specialty, practices, final qualification work

	
	g) professional communication skills, implying the ability to convey your idea in writing (reports) or orally during discussions (reports);
	Curriculum disciplines, boundary control, exams, term papers and projects, final qualification work

	
	h) the availability of a comprehensive education (erudition) necessary to understand the impact of technical solutions on the environment in a global, economic and social context;
	HUM128, final qualification work

	
	i) understanding the need and the ability to learn constantly;
	 boundary control, exams, term papers and projects, final qualification work

	
	k) knowledge and understanding of modern social, political and problems in the field of electric power industry;
	HUM127, HUM128, final qualification work

	
	l) the ability to use methods, skills and modern technical tools in engineering practice;
	ERG506, ERG533, ERG509, ERG528, ERG176,  all kinds of practices, laboratory classes, all kinds of practices, laboratory classes, final qualification work

	
	m) demonstrate the ability to collect, correlate and skillfully use information from various additional sources;
	Дисциплины учебного плана, СРС, СРСП, all types of practices, term papers and projects, final qualification work

	
	n) understand the advantages and potential problems of teamwork, the description of the qualities and processes necessary for effective teamwork and the role of teamwork in the engineering design process;
	ERG511, ERG516

ERG138, ERG510, ERG517, ERG502, laboratory classes, industrial practices, term papers and projects, final qualification work

	
	o) understand the importance of career planning and management.
	Curriculum disciplines, boundary control, exams, term papers and projects, final qualification work

	O3.Train students for a successful career in the field of electrical engineering, for private, public and government organizations, educational institutions, through the teaching of disciplines that provide professional knowledge, tools and skills needed for a competitive environment. 


	a) the ability to apply the knowledge gained in the study of mathematics, physics, electrical engineering, fundamental and applied sciences;
	MAT101, MAT102, MAT103, PHY111, PHY112, ELC542, ELC543, ERG519, ERG528, ERG176, CSE677, educational practice

	
	b) the ability to plan and conduct an experiment, record, analyze and interpret data;
	ERG511, ERG516

ERG138, ERG510

ERG517, ERG502, all types of practices, term papers and projects, laboratory classes, final qualification work

	
	c) the ability to design a system, system component or process to achieve the desired result, taking into account real constraints (profitability, environmental and social impact, ethics, health and safety, manufacturability and sustainable development);
	CSE677, ERG502, ERG180, ERG510, ERG506, ERG124, ERG524, NSE143, ERG529, CHE451, MNG487, CHE452, term papers and projects, final qualification work

	
	d) the ability to work in a team on interdisciplinary topics;
	ERG511, ERG516

ERG138, ERG510

ERG517, ERG502, term papers and projects, final qualification work

	
	e) ability to formulate and solve technical problems;
	Special disciplines, term papers and projects, final qualification work

	
	f) The ability to be aware of professional and ethical responsibilities;
	Disciplines in the specialty, practices, final qualification work

	
	g) professional communication skills, implying the ability to convey your idea in writing (reports) or orally during discussions (reports);
	Curriculum disciplines, boundary control, exams, term papers and projects, final qualification work

	
	h) the availability of a comprehensive education (erudition) necessary to understand the impact of technical solutions on the environment in a global, economic and social context;
	CHE451, CHE452, HUM129, final qualification work

	
	i) understanding the need and the ability to learn constantly;
	Curriculum disciplines, boundary control, exams, term papers and projects, final qualification work 

	
	k) knowledge and understanding of modern social, political and problems in the field of electric power industry;
	HUM127, HUM128, ВКР

	
	l) the ability to use methods, skills and modern technical tools in engineering practice;
	Disciplines of the curriculum,

industrial practices, final qualification work

	
	m) demonstrate the ability to collect, correlate and skillfully use information from various additional sources;
	Disciplines of the curriculum, course paper, industrial practices, independent work of a student, final qualification work

	
	n) understand the advantages and potential problems of teamwork, the description of the qualities and processes necessary for effective teamwork and the role of teamwork in the engineering design process;
	ERG511, ERG516

ERG138, ERG510, ERG517, ERG502, Disciplines of the curriculum, course paper, industrial practices, final qualification work

	
	o) understand the importance of career planning and management.
	Disciplines of the curriculum,

industrial practices, final qualification work


Table ΙV - Evaluation of learning outcomes
	Code

of disciplines
	Names of disciplines
	The results of training according to the requirements of criterion 1.1

	
	
	1-a
	2-b
	3-c
	4-d
	5-e
	6-f
	7-g
	8-h
	9-i
	10-к
	11-l
	12-m
	13-n
	14-о

	LNG104
	Kazakh language
	
	
	
	
	
	+
	+
	+
	+
	
	
	+
	+
	

	LNG104
	Russian language
	
	
	
	
	
	+
	+
	+
	+
	
	
	+
	+
	

	LNG108
	English
	
	
	
	
	
	+
	+
	+
	+
	
	
	+
	+
	+

	MAT101
	Mathematics I
	+
	
	
	
	+
	+
	+
	+
	+
	
	
	+
	+
	

	HUM100
	Modern history of Kazakhstan  (state exam)
	
	
	
	
	+
	+
	+
	+
	+
	+
	
	+
	+
	+

	PHY111
	Physics I
	+
	+
	
	
	+
	+
	+
	+
	+
	
	
	+
	+
	+

	ERG104
	Introduction to specialty
	+
	+
	+
	
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+

	HUM128
	Political science 
	
	
	+
	
	+
	+
	
	+
	+
	
	
	+
	+
	+

	LNG104
	Kazakh language
	+
	
	
	
	+
	+
	+
	+
	+
	
	
	+
	+
	+

	LNG104
	Russian language
	+
	
	
	
	+
	+
	+
	+
	+
	
	
	+
	+
	+

	LNG108
	English
	+
	
	
	
	+
	+
	+
	+
	+
	
	
	+
	+
	+

	PHY112
	Physics II
	+
	+
	
	+
	+
	+
	+
	+
	+
	
	+
	+
	+
	+

	MAT102
	Mathematics II
	+
	
	
	+
	+
	+
	+
	+
	+
	
	
	+
	+
	+

	ERG158
	Reading electrical circuits
	+
	+
	
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+

	HUM129
	Culturology
	
	
	+
	
	+
	+
	+
	+
	+
	+
	
	+
	+
	+

	ERG176
	Electrical and technical material science
	+
	+
	+
	
	
	+
	+
	
	
	
	+
	+
	
	

	CHE452
	Ecology and sustainable development
	+
	+
	+
	
	+
	
	+
	+
	+
	+
	
	+
	+
	

	HUM127
	Sociology
	
	
	+
	
	+
	+
	+
	+
	+
	+
	
	+
	+
	+

	CSE677
	Information and Communication technology (eng)
	+
	+
	
	+
	+
	+
	+
	+
	+
	+
	
	+
	+
	+

	MAT103
	Mathematics III
	+
	+
	
	
	+
	+
	+
	
	+
	+
	+
	+
	
	+

	ELC542
	Theoretical Foundations of Electrical   Engineering I
	+
	+
	
	
	+
	+
	+
	+
	+
	
	+
	+
	+
	

	ERG519
	Theoretical fundamentals of heat engineering
	+
	+
	
	
	+
	+
	+
	+
	+
	
	+
	+
	+
	

	ERG528
	Electrotechnical and thermotechnical measurements
	+
	+
	
	+
	+
	+
	+
	+
	
	+
	+
	+
	+
	

	KFK103
	Physical education III
	+
	+
	
	
	+
	+
	+
	
	+
	+
	+
	+
	
	+

	MNG487
	Fundamentals of Entrepreneurship, Leadership and Anti-corruption culture
	+
	
	+
	+
	
	+
	
	+
	+
	+
	
	+
	+
	+

	HUM122
	Psychology
	
	
	+
	+
	+
	+
	+
	+
	+
	+
	
	+
	+
	+

	HUM132
	Philosophy
	
	
	
	
	+
	+
	+
	+
	+
	+
	
	+
	+
	+

	CHE451
	Life safety
	+
	+
	+
	
	+
	
	+
	+
	+
	+
	
	+
	+
	

	ELC543
	Theoretical Foundations of Electrical Engineering II
	+
	+
	+
	+
	+
	+
	
	+
	
	+
	+
	+
	+
	

	ERG521
	Heat and mass transfer equipment in heat power engineering
	+
	+
	
	
	+
	+
	+
	+
	+
	
	
	+
	+
	

	ERG509
	Industrial electronics
	+
	+
	
	
	+
	+
	+
	+
	+
	+
	+
	+
	+
	

	ERG504
	Laboratory workshop on modern industrial technologies in the electric power industry I
	+
	+
	
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	

	ERG153
	Engineering Thermodynamics
	+
	+
	
	+
	+
	+
	+
	+
	+
	+
	
	+
	+
	

	ERG529
	Power and electrotechnical equipment (Elective 1)
	+
	+
	
	
	+
	+
	+
	+
	+
	+
	
	+
	+
	

	ERG112
	Boiler Plants and Steam Generators (Elective 1)
	+
	+
	
	
	+
	+
	+
	+
	+
	+
	
	+
	+
	

	NSE143
	Industrial economics
	+
	
	+
	+
	+
	+
	+
	+
	+
	
	
	+
	
	+

	ERG527
	Electrical machines
	+
	+
	
	+
	+
	+
	+
	+
	+
	+
	
	+
	
	

	ERG532
	Electrical apparatus
	+
	+
	
	
	+
	+
	+
	+
	+
	+
	+
	+
	
	

	ERG178
	Electric power networks and systems (Elective 2)
	+
	+
	
	
	+
	+
	+
	+
	+
	+
	+
	+
	
	

	ERG525
	Electrical part of power stations (Elective 2)
	+
	+
	
	
	+
	+
	+
	+
	+
	+
	+
	+
	
	

	ERG425
	Hydrogasodynamics of media in heat power plants (Elective 2)
	+
	+
	+
	+
	
	
	
	+
	+
	+
	+
	+
	+
	

	ERG433
	Transition processes in energy systems (Elective 3)
	+
	+
	
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	

	ERG533
	Theoretical Foundations of  Fuel Combustion and Furnace Plants (Elective 3)
	+
	+
	
	
	+
	+
	+
	+
	+
	+
	+
	+
	
	

	ERG500
	Automated electric drive (Elective 4)
	+
	+
	
	
	
	+
	+
	+
	+
	
	+
	+
	
	

	ERG507
	Blowers and Heat Engines (Elective 4)
	+
	+
	
	
	+
	+
	+
	+
	+
	+
	+
	+
	
	

	ERG555
	Laboratory workshop on modern industrial technologies in the electric power industry II
	+
	+
	
	
	+
	+
	+
	+
	+
	+
	+
	+
	+
	

	ERG530
	Power supply  of enterprises
	+
	+
	
	
	+
	+
	+
	+
	+
	+
	+
	+
	+
	

	ERG124
	Industrial internship II
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	
	+
	+

	ERG524
	Basics of electrical safety
	+
	+
	+
	+
	
	+
	+
	+
	+
	+
	+
	+
	
	+

	ERG506
	Main Machinery Operation of Heat  Power Plant (Elective 5)
	+
	+
	+
	+
	
	+
	+
	+
	+
	+
	+
	+
	
	+

	ERG508
	Modeling in power systems (Elective 5)
	+
	+
	+
	+
	
	+
	+
	+
	+
	+
	+
	+
	
	

	ERG520
	Light technology and lighting (Elective 6)
	+
	+
	+
	+
	
	+
	+
	+
	+
	+
	+
	+
	
	

	ERG511
	Thermal machines and gas turbine installations (Elective 6)
	+
	
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	

	ERG517
	Calculation and projecting of power supply systems

 (Elective 7)
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	

	ERG516


	Calculation and projecting of electrical power networks and systems (Elective 7) 
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	

	ERG138


	Calculation and Design of Heat Exchange Equipment 

(Elective 7)
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	

	ERG510
	Calculation and projecting of power stations and substations (Elective 7)
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	

	ERG142
	Calculation and projecting of systems of automated electrical drive (Elective 7)
	+
	+
	+
	
	+
	+
	+
	+
	+
	+
	+
	+
	+
	

	ERG126
	Relay protection of power systems (Elective 8)
	+
	+
	+
	
	+
	+
	+
	+
	+
	+
	+
	+
	+
	

	ERG502
	Steam-Gas and Gas-Turbine Facilities for Heat  and Nuclear Power Plants (Elective 8)
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	

	ERG111
	Engineering design of electrical machines in the power industry (Elective 9)
	+
	+
	
	
	+
	+
	+
	+
	+
	+
	+
	+
	+
	

	ERG536
	Renewable energy
	+
	+
	
	
	+
	+
	+
	+
	+
	+
	+
	+
	+
	

	ERG180
	Industrial Energy Audit and Energy-Saving
	+
	
	+
	+
	+
	+
	+
	+
	+
	
	
	+
	
	+


 Table V - Disciplines of the curriculum of the educational plan 
	Semester

	
	Blocks of disciplines (ECTS credits)

	
	
	Natural sciences and mathematics
	Special and general professional disciplines
	Humanities and socio-economic sciences
	Other

	
	Discipline code
	Discipline
	
	Engineering disciplines
	Engineering design


	
	

	1
	LNG108
	English
	
	
	
	5
	

	1
	LNG104
	Kazakh (Russian) language
	
	
	
	5
	

	1
	HUM100
	Modern history of Kazakhstan  (state exam)
	
	
	
	5
	

	1
	PHY111
	Physics I
	5
	
	
	
	

	1
	MAT101
	Mathematics I
	5
	
	
	
	

	1
	ERG104
	Introduction to specialty
	
	5
	
	
	

	1
	HUM128
	Political science
	
	
	
	2
	

	1
	KFK101
	Physical education I
	
	
	
	
	2

	2
	LNG108
	English
	
	
	
	5
	

	2
	LNG104
	Kazakh (Russian) language
	
	
	
	5
	

	2
	PHY112
	Physics II
	5
	
	
	
	

	2
	MAT102
	Mathematics II
	5
	
	
	
	

	2
	ERG158
	Reading electrical circuits
	
	5
	
	
	

	2
	KFK102
	Physical education II
	
	
	
	
	2

	2
	HUM129
	Culturology
	
	
	
	2
	

	2
	ERG176
	Electrical and technical material science
	
	5
	
	
	

	2
	AAP173
	Training Practice
	
	
	
	
	1

	3
	CHE452
	Ecology and sustainable development
	2
	
	
	
	

	3
	HUM127
	Sociology
	
	
	
	2
	

	3
	CSE677
	Information and Communication technology (eng)
	5
	
	
	
	

	3
	MAT103
	Mathematics III
	5
	
	
	
	

	3
	ELC542
	Theoretical Foundations of Electrical   Engineering I
	
	5
	
	
	

	3
	ERG519
	Theoretical fundamentals of heat engineering
	
	5
	
	
	

	3
	ERG528
	Electrotechnical and thermotechnical measurements
	
	5
	
	
	

	3
	KFK103
	Physical education III
	
	
	
	
	2

	4
	MNG487
	Fundamentals of Entrepreneurship, Leadership and Anti-corruption culture
	
	
	
	3
	

	4
	HUM122
	Psychology
	
	
	
	2
	

	4
	HUM132
	Philosophy
	
	
	
	5
	

	4
	CHE451
	Life safety
	
	
	
	2
	

	4
	ELC543
	Theoretical Foundations of Electrical Engineering II
	
	5
	
	
	

	4
	ERG521
	Heat and mass transfer equipment in heat power engineering
	
	5
	
	
	

	4
	ERG509
	Industrial electronics
	
	5
	
	
	

	4
	KFK104
	Physical education IV
	
	
	
	
	2

	4
	AAP185
	Industrial  internship I
	
	
	
	
	1

	5
	ERG504
	Laboratory workshop on modern industrial technologies in the electric power industry I
	
	5
	
	
	

	5
	ERG153
	Engineering Thermodynamics
	
	5
	
	
	

	5
	ERG529
	Power and electrotechnical equipment (Elective 1)
	
	5
	
	
	

	5
	ERG112
	Boiler Plants and Steam Generators (Elective 1)
	
	5
	
	
	

	5
	NSE143
	Industrial economics
	
	
	
	5
	

	5
	ERG527
	Electrical machines
	
	
	5
	
	

	6
	ERG532
	Electrical apparatus
	
	5
	
	
	

	6
	ERG178
	Electric power networks and systems (Elective 2)
	
	5
	
	
	

	6
	ERG525
	Electrical part of power stations (Elective 2)
	
	5
	
	
	

	6
	ERG425
	Hydrogasodynamics of media in heat power plants (Elective 2)
	
	5
	
	
	

	6
	ERG433
	Transition processes in energy systems (Elective 3)
	
	5
	
	
	

	6
	ERG533
	Theoretical Foundations of  Fuel Combustion and Furnace Plants (Elective 3)
	
	5
	
	
	

	6
	ERG500
	Automated electric drive (Elective 4)
	
	
	5
	
	

	6
	ERG507
	Blowers and Heat Engines (Elective 4)
	
	
	5
	
	

	6
	ERG555
	Laboratory workshop on modern industrial technologies in the electric power industry II
	
	5
	
	
	

	6
	ERG530
	Power supply  of enterprises
	
	
	5
	
	

	6
	AAP176
	Industrial internship II
	
	
	
	
	5

	7
	ERG124
	Basics of electrical safety
	
	5
	
	
	

	7
	ERG524
	Main Machinery Operation of Heat  Power Plant (Elective 5)
	
	5
	
	
	

	7
	ERG506
	Modeling in power systems (Elective 5)
	
	5
	
	
	

	7
	ERG508
	Light technology and lighting (Elective 6)
	
	5
	
	
	

	7
	ERG520
	Thermal machines and gas turbine installations (Elective 6)
	
	5
	
	
	

	7
	ERG511
	Calculation and projecting of power supply systems

 (Elective 7)
	
	
	5
	
	

	7
	ERG517
	Calculation and projecting of electrical power networks and systems (Elective 7) 
	
	
	5
	
	

	7
	ERG516


	Calculation and Design of Heat Exchange Equipment 

(Elective 7)
	
	
	5
	
	

	7
	ERG138


	Calculation and projecting of power stations and substations (Elective 7)
	
	
	5
	
	

	7
	ERG510
	Calculation and projecting of systems of automated electrical drive (Elective 7)
	
	
	5
	
	

	7
	ERG142
	Relay protection of power systems (Elective 8)
	
	5
	
	
	

	7
	ERG126
	Steam-Gas and Gas-Turbine Facilities for Heat  and Nuclear Power Plants (Elective 8)
	
	5
	
	
	

	7
	ERG502
	Engineering design of electrical machines in the power industry (Elective 9)
	
	
	5
	
	

	7
	ERG111
	Sources and Systems of Heat Supply of  Plant Facilities and Housing (Elective 9)
	
	
	5
	
	

	8
	ERG536
	Renewable energy
	
	5
	
	
	

	8
	ERG180
	Industrial Energy Audit and Energy-Saving
	
	5
	
	
	

	8
	ECA003
	Graduate thesis (project) preparation
	
	
	
	
	6

	8
	ECA103
	Graduate thesis (project) defense
	
	
	
	
	6

	Total for each block
	32
	110
	25
	48
	27

	The total amount of the program (the amount of credits for all blocks)
	242
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