MINISTRY OF EDUCATION AND SCIENCE OF THE RUSSIAN FEDERATION

Federal State Autonomous Educational Institution of Higher Education

«Ural Federal University named after the first President of Russia B.N.Yeltsin»

Ural Power Engineering Institute 
APPROVED

Pro-rector for research

___________________ V. V. Kruzhaev

                                                                                                           «___» _________________ 2018    

DISCIPLINE WORK PROGRAM
ELECTROMECHANICS
	List of information on the course work program
	Registration details

	Educational program
Electromechanics and Electrical Apparatuses

	EP code
13.06.01/05.01

Curriculum No. 6921

	Field of study: 
Electro- and heating engineering

	Field of study and qualification code
13.06.01

Code of the scientific specialty
05.09.01

	Qualification
Training of Upper Level Personnel


	

	FSES HE
	Information on the order of the RF Ministry of Education and Science on the approval of the HE FSES:  

Order No. 878 dd. June 30, 2014  
revised and expanded
dd. April 30, 2015


Ekaterinburg, 2018
GENERAL CHARACTERISTICS OF THE DISCIPLINE
“ELECTROMECHANICS AND ELECTRICAL APPARATUSES” 
1.1. Annotation of the “Electromechanics and electrical apparatuses” discipline content 
The “Electromechanics and electrical apparatuses” discipline considers allowances used for mathematical models of electrical machines, electromagnetic transformer and electrical apparatuses”.
The “Electromechanics and electrical apparatuses” is included into the variable part of the educational program and is studied after learning one of elective disciplines: “General issues of the electromechanical and electromagnetic energy conversion” or “Special electromechanical and electromagnetic transformers”.
The discipline looks into allowances and concepts connected with the  consideration of the nonlinearity and anisotropy of properties of magnetic materials, design peculiarities (even, uneven, discrete distribution of magnetic masses and current densities in space). Justification of accepted allowances.

Mathematical models of electromechanical/electromagnetic transformers and electrical apparatuses. Development trends. 
Parameters and characteristics of electrical machines, transformer equipment and electrical apparatuses. Parameter as a value that indicates a structural design and physical processes when changing a working mode. The calculation of parameters with the presence of accepted allowances, provision of set parameter values when designing, assessment of accepted allowances upon results of experimental researches.
Peculiarities of electromagnetic tests of electrical machines, transformer equipment and electrical apparatuses. Modern methods and procedures.
1.2. Language of the program implementation – Russian.
1.3. Anticipated results of the program implementation  
As a result of the course learning, the postgraduate student has to learn the following competences:

Universal Competences (UC) in accordance with  FSES of HE:

1) ability to critically analyze and appraise modern scientific achievements, generate new ideas when solving research and practical tasks, including tasks in interdisciplinary areas (UC-1);
2) ability to design and perform comprehensive researches, including interdisciplinary researches, on the basis of a coherent system scientific world view with the use of knowledges in history and science philosophy (UC -2);
3) readiness to participate in Russian and international research groups on solving scientific and research tasks (UC -3);

4) readiness to use modern methods and technologies of scientific communication in a state and foreign language (UC -4);
5) ability to follow ethical standards in professional activities (UC -5);
General Professional Competences (GPC) in accordance with  FSES of HE:

1) skills in the methodology of theoretical and experimental researches in the field of culture (GPC-1);

2) skills in the culture of scientific research, including the use of latest information and communication technologies (GPC -2);

3) ability to develop new research methods and use them in an individual research activities in the area of culture and education with due regard to the rules of the copyright compliance policy (GPC -3);

4) readiness to organize work of  a research group in in the field of culture (GPC -4);

5) readiness for the teaching activity according to main educational programs of the higher education (GPC -5);

Professional Competences (PC) for the studying specialty “Electromechanics and electrical devices” (code of the scientific specialty 05.09.01):

1) Ability to plan and perform  experimental researches in the field of the scientific specialty (PC-1);

2) Ability to process experiment results in the field of the scientific specialty (PC-2);

3) Ability to develop mathematical models of general-purpose or special electromechanical converters or electrical apparatuses (PC-3);

4) Ability to develop mathematical models and algorithms for solving tasks of the scientific specialty (PC -4);

5) Ability to use modern software packages  for solving tasks of the scientific specialty (PC -5);

6) Ability to perform collection, processing, analysis and systematization of the information on the research topic, select methods and means for the research task (PC ‑6);

7) Ability to interpret results of scientific researches in order to develop practical recommendations on the use of  obtained results (PC ‑7);

8) Ability and readiness for teaching activities on main educational programs in the field of  professional education in educational institutions for higher education, professional educational organizations for the scientific specialty 05.09.01 “Electromechanics and electrical apparatuses” (PC -8).

1.4.  Discipline scope 

	Item No.


	Types of academic activities


	Discipline scope
	Distribution of the discipline scope by semesters (hours)

	
	
	Total hours
	Incl. Contact work (hour)*
	6

	1.
	In-class studies
	4
	4
	4

	2.
	Lectures
	4
	4
	4

	3.
	Practical studies
	0
	0
	0

	4.
	Laboratory works
	0
	0
	0

	5.
	Students' individual work, including all types of the current  assessment
	90
	0,6
	104

	6.
	Midterm assessment
	18
	0,33
	Ex (18)

	7.
	Total volume on the plan of study, hours
	108
	4,93
	108

	8.
	Total volume on the plan of study, c.p.
	3
	0,046
	3


* Contact work comprises:

In item No. 2,3,4 -  number of hours that is equal to the scope of an appropriate type of training; 

In item 5 – number of hours that is equal to the total amount of time,  assigned to the teacher for consultations in group (15% of total in-class studies).

In item 6 – number of hours that is equal to the total amount of time, assigned to the teacher for an appropriate time of the midterm assessment of one post-graduate student.
2. DISCIPLINE CONTENT
	Code of section, topic
	Discipline section, topic
	Content

	1
	Electromechanics
	Allowances connected with the  consideration of the nonlinearity and anisotropy of properties of magnetic materials, design peculiarities (even, uneven, discrete distribution of magnetic masses and current densities in space). Justification of accepted allowances.

Mathematical models of electromechanical/electromagnetic transformers and electrical apparatuses. Development trends. 
Parameters and characteristics of electrical machines of the transformer equipment and electrical apparatuses. Parameter as a value that indicates a structural design and physical processes when changing a working mode. The calculation of parameters with the presence of accepted allowances, provision of set parameter values when designing, assessment of accepted allowances upon results of experimental researches.
Peculiarities of electromagnetic tests of electrical machines and transformer equipment. Modern methods and procedures.


	2
	Electrical apparatuses
	Parameters and characteristics of electrical apparatuses. Parameter as a value that indicates a structural design and physical processes when changing a working mode. The calculation of parameters with the presence of accepted allowances, provision of set parameter values when designing, assessment of accepted allowances upon results of experimental researches.

Peculiarities of electromagnetic tests of electrical apparatuses. 


3. COURSE SCHEDULING

3.1. Distribution of teaching load and  individual work activities by discipline sections
	
	Discipline scope (credit points.):3

	Discipline section
	In-class studies (hours) 
	Discipline section

	Section, topic code
	Section, topic name
	Total per section, topic (hours)
	Total per section, topic (hours)
	Lecture
	Practical seminar study
	Laboratory work
	Total individual work of post-graduate students (hours)
	Preparation for in-class studies (hours)
	Execution of individual out-of-class tasks (number)
	Preparation for control activities of the current assessment (number)
	Preparation for the midterm assessment on the discipline 
(hours)
	Preparation for the midterm assessment on the module within the discipline 
(hours)

	
	
	
	
	
	
	
	
	Total
	Lecture
	Practical seminar study
	Laboratory work
	Scientific seminar, seminar-conference, colloqium
	Total  
	Homework
	Graphical work
	Report, essay, тcreative work
	Ind. or group project
	Translation of foreign literature
	Calculations, development of the software product
	Homework in foreign language*
	Translation of foreign literature*
	Course work*
	Course project*
	Total (hours)


	Control work*
	Colloquium*
	Pass/fail examination 
	Examination
	Integrated examination on the module
	Module project

	1
	Electromechanics
	45,0
	2
	2
	
	
	43,0
	0,4
	0,4
	
	
	
	42,6
	1
	
	3
	
	
	
	
	
	
	
	0,0
	
	
	
	
	
	

	2
	Electrical apparatuses
	45,0
	2
	2
	
	
	43,0
	0,4
	0,4
	
	
	
	42,6
	1
	
	3
	
	
	
	
	
	
	
	0,0
	
	
	
	
	
	

	
	Total (hours) without midterm assessment:
	90,0
	4
	4
	0
	0
	86,0
	0,8
	0,8
	0
	0
	0
	85,2
	13,2
	0
	72
	0
	
	0
	0
	
	0
	0
	0,0
	0
	0
	
	
	
	

	
	Total per discipline (hours):
	108
	4
	
	104
	Incl. midterm assessment
	0
	18
	0
	0

	* total volume in hours per activity  

is indicated in the line  Total (hours) without midterm assessment


4. ARRANGEMENT OF PRACTICAL STUDIES, INDIVIDUAL WORK IN THE DISCIPLINE
4.1. Laboratory works
Not applicable
4.2. Practical studies
Not applicable
4.3. Exemplary topics of individual works
4.3.1. Exemplary topics of homeworks 
1. Quantitative assessment of the impact of accepted allowances on results of the parameter calculation and characteristics of electromechanical/electromagnetic transformers. 
2. Quantitative assessment of the impact of accepted allowances on results of the parameter calculation and characteristics of electrical apparatuses.

4.3.2. Exemplary list of report topics (essays, creative works)
1) Modern methods and procedures of consideration of  nonlinear properties of  magnetic materials when calculating parameters and characteristics of electromagnetic and electromechanical transformers. 
2) Modern methods and procedures of mathematical modeling of work modes of  electromagnetic and electromechanical transformers.
3) Modern methods and procedures of experimental determination of parameters and characteristics  of electromagnetic and electromechanical transformers. 
4) Modern methods and procedures of consideration of  nonlinear properties of  magnetic materials when calculating parameters and characteristics of electrical apparatuses.
5) Modern methods and procedures of consideration of  nonlinear properties of  the arc discharge  when calculating parameters and characteristics of electrical apparatuses. 
6) Modern methods and procedures of mathematical modeling of work modes of  electrical apparatuses.
7) Main magnetic materials used in electrical machines and apparatuses. Magnetic characteristics of materials. 

8) Reactors. Application. Design. Use. Operation of reactors  complete with power electronic switching systems.

4.3.3 Exemplary topics of control works 

Not applicable
4.3.4 Exemplary topics of colloquiums
Not applicable
4.3.5 Exemplary topics of calculation works 
5 CORRELATION OF DISCIPLINE SECTIONS, TOPICS AND USED TEACHING TECHNOLOGOES
	Code of a discipline, discipline topic


	Active methods of teaching
	Remote educational technologies and electronic teaching

	
	Project work
	Case-analysis
	Business games
	Problem-based learning
	Team work
	Other (practical study)
	Network-based education courses
	Virtual workshops and simulators
	Webinars and videoconferences
	Asynchronous web-conferences and seminars
	Collaborative work and content development
	Others (indicate)

	Р1
	
	
	
	*
	
	
	
	
	*
	*
	
	

	Р2
	
	
	
	*
	
	
	
	
	*
	*
	
	


6. FUND OF ASSESSMENT MEANS FOR THE EXECUTION OF THE CURRENT AND MIDTERM ASSESSMENT ON THE COURSE  IN THE DISCIPLINE (Appendix 1)
7. METHODOLOGICAL AND INFORMATIONAL SUPPORT OF THE COURSE  TC "УЧЕБНО-МЕТОДИЧЕСКОЕ И ИНФОРМАЦИОННОЕ ОБЕСПЕЧЕНИЕ дисциплины" \l 1 
7.1.Recommended literature TC "Рекомендуемая литература" \l 2 
7.1.1. Main literature
1. A.V. Ivanov-Smolensky. Electrical Machines: textbook for students of higher education institutions, pursuing a specialist's degree in “Electrotechnics, Electromechanics and Electrotechnologies”: in 2 vol. V. 1 / A.V. Ivanov-Smolensky.  3rd ed., ster. Moscow: MPEI, 2006.  652 p. 

2. A.V. Ivanov-Smolensky. Electrical Machines: textbook for students of higher education institutions, pursuing a specialist's degree in “Electrotechnics, Electromechanics and Electrotechnologies”: in 2 vol. V. 1 / A.V. Ivanov-Smolensky.  2nd ed., rev. and enl. М.: MPEI publ.house, 2004.  652 p. 

3. A.V. Ivanov-Smolensky. Electrical Machines: textbook for students of higher education institutions, pursuing a specialist's degree in “Electrotechnics, Electromechanics and Electrotechnologies”: in 2 vol. V. 2 / A.V. Ivanov-Smolensky.  2nd ed., rev. and enl. М.: Vyshaya Shkola, 2004.  532 p.

4. A.V. Ivanov-Smolensky. Electromagnetic Forces and Energy Conversion in Electrical Machines: textbook for students of higher education institutions, pursuing a specialist's degree in "Electromechanics " / A.V. Ivanov-Smolensky.— М.: Vyshaya Shkola, 1989 .— 311 p. : il. ; 21 sm .— allowed as  study guide .— ISBN 5-06-000103-2 : 0.95. (Inv. No.: 8531 - 6 cop.; Inv. No.: 1038319 – 1 cop.).

5. A.I. Voldek Electrical Machines. Introduction to Electromechanics. Direct-Current Machines and Transformers: textbook for students of higher education institutions, pursuing a specialist’s degree in "Electrotechnics, Electromechanics and Electrotechnologies" and "Electrical Power Engineering" / A.I. Voldek, V.V. Popov.  Moscow; Saint-Petersburg; Nizhny Novgorod [et al.]: Piter, 2008. 320 p. 

6. A.I. Voldek Electrical Machines. Introduction to Electromechanics. Direct-Current Machines and Transformers: textbook for students of higher education institutions, pursuing a specialist’s degree in "Electrotechnics, Electromechanics and Electrotechnologies" and "Electrical Power Engineering" / A.I. Voldek, V.V. Popov.  Moscow; Saint-Petersburg; Nizhny Novgorod [et al.]: Piter, 2007. 320 p. 

7. A.I. Voldek Electrical Machines. Alternating-Current Machines: textbook for students of higher education institutions pursuing a specialist’s degree in "Electrotechnics, Electromechanics and Electrotechnologies" and "Electrical power engineering" / A.I. Voldek, V.V. Popov.  Moscow; Saint-Petersburg; Nizhny Novgorod [et al.]: Piter, 2008. 350 p.

8. A.I. Voldek Electrical Machines. Alternating-Current Machines: textbook for students of higher education institutions pursuing a specialist’s degree in "Electrotechnics, Electromechanics and Electrotechnologies" and "Electrical power engineering" / A.I. Voldek, V.V. Popov.  Moscow; Saint-Petersburg; Nizhny Novgorod [et al.]: Piter, 2007.  350 p. 

9. I.P. Kopylov Electrical Machines: textbook for students of higher education specialties, related to electrical energy / I.P. Kopylov.  Ed. 6-е, ster. M.: Vyshaya Shkola, 2009.  607 p. 

10. I.P. Kopylov Electrical Machines: textbook for students higher education specialties, related to electromechanics and electrical energy / I.P. Kopylov. Ed. 5-е, ster. М.: Vyshaya Shkola, 2006. 607 p.

11. Pavel Michailovich Tikhomirov. Transformer Design: textbook for students higher education specialties, related to electromechanics and electrical energy  / P.M. Tikhomirov.— Ed. 7-е .— Moscow: URSS : LENAND .— 527 p.

12. Pavel Michailovich Tikhomirov. Calculation of a Transformer: textbook for students higher education specialties, related to electromechanics and electrical energy  / P.M. Tikhomirov.— Ed. 6-е rev. and enl. — Minsk: Vyshaya Shkola А, 2011 .— 528 p.

13. Design of Electrical Machines : textbook for students higher education specialties, related to electromechanics and electrical energy  / [I.P. Kopylov, B.K. Klokov, V.P. Morozkin, B.F. Tokarev] ; under the editorship of I.P. Kopylov.— 4-е Ed., rev. and enl. — Moscow : Urayt, 2011 .— 767 p.

14. Oscar Davidovich Goldberg. Electromechanics: textbook for students of higher education institutions pursuing a specialist’s degree in 140200 "Electrical power engineering" / O.D. Goldberg, S.P. Khelemskaya; under the editorship of O.D. Goldberg .— 2-е Ed., corr. — Moscow : Akademia, 2010 .— 512 p.
15. M.P. Kostenko Electrical Machines. 2. Alternating-Current Machines / M.P. Kostenko; L.M. Piotrovsky. — Ed. 3-е, rev. and enl. — Leningrad : Energiya, 1973 .— 648 p. — <URL:http://biblioclub.ru/index.php?page=book&id=450046>.

16. M.P. Kostenko Electrical Machines. 1. Direct-Current Machines. Transformers / M.P. Kostenko; L.M. Piotrovsky.— Ed. 3-е, rev. and enl. — Leningrad : Energiya, 1972 .— 544 p. — <URL:http://biblioclub.ru/index.php?page=book&id=450047>.

17. N.V. Scheglov Modern Types of Insulation : study guide. 4. Insulation of power transformers / N.V. Scheglov.— Novosibirsk : NGTU, 2011 .— 88 p. — ISBN 978-5-7782-1841-3 .— <URL:http://biblioclub.ru/index.php?page=book&id=228782>.

18. N.V. Scheglov Modern types of insulation : study guide. 5. Insulation of High-Voltage Electrical Machines / N.V. Scheglov.— Novosibirsk : NGTU, 2013 .— 87 p. — ISBN 978-5-7782-2166-6 .— <URL:http://biblioclub.ru/index.php?page=book&id=228783>.

19. G.A. Shanshurov Special Electrical Machines : Assessment of Quality of Alternating-Current Machine Windings at the Design Stage : study guide / G.A. Shanshurov ; T.V. Druzhinina ; A.Y. Budnikova.— Novosibirsk : NGTU, 2015 .— 40 p. — ISBN 978‑5‑7782‑2667-8 .— <URL:http://biblioclub.ru/index.php?page=book&id=438452>.

20. R. Richter. Electrical Machines. Direct-Current Machines / R. Richter.— М.|Л. : ONTI NKTP USSR, 1935 .— 602 p. — ISBN 978-5-4458-0562-5 .— <URL:http://biblioclub.ru/index.php?page=book&id=117331>.

21. R. Richter Electrical Machines / R. Richter.— М.|L.: ONTI NKTP USSR, 1936 .— 689 p. — ISBN 978-5-4458-0583-0 .— <URL:http://biblioclub.ru/index.php?page=book&id=117332>.

22. R. Richter Electrical Machines / R. Richter.— М.|L.: ONTI NKTP USSR, 1935 .— 294 p. — ISBN 978-5-4458-0584-7 .— <URL:http://biblioclub.ru/index.php?page=book&id=117333>.

23. R. Richter Electrical Machines / R. Richter.— М.|L.: State United Scientific and Technical Publishing House. Editorial office for power engineering literature, 1939 .— 472 p. — ISBN 978-5-4458-4076-3 .— <URL:http://biblioclub.ru/index.php?page=book&id=210832>.

24. R. Richter Electrical Machines Adjustment aggregates / R. Richter.— М.|L.: State energy publishing house, 1961 .— 633 p. — ISBN 978-5-4458-4077-0 .— <URL:http://biblioclub.ru/index.php?page=book&id=210833>.

25. N.R. Siunov Electrical Machines (special course): a compendium of lectures for extramural students / .— Printed publ. — , 1980 .— N.R. Siunov; UPI. - Sverdlovsk, 1980. — in the UrFU copropate network.— <URL:http://study.urfu.ru/view/Aid_view.aspx?AidId=2052>.

26. N.P. Ermolin How to Design a Small-Power Transformer / N.P. Ermolin.— М.|L.: State energy publishing house, 1961 .— 50 p. — (Electrician’s Library. Issue 33) .— <URL:http://biblioclub.ru/index.php?page=book&id=117934>.

27. Production of Electrical Machines and Transformers: study guide / .— Printed publ. — , 1978 .— Production of Electrical Machines and Transformers: study guide; M.F. Antipov; UPI .— in the UrFU copropate network .— <URL:http://study.urfu.ru/view/Aid_view.aspx?AidId=3397>.

28. A.V. Trambitsky Calculation of a Transformer/ A.V. Trambitsky.— Leningrad | Moscow : GONTI NKTP USSR. Main editorial office for power engineering literature, 1938 .— 382 p. — ISBN 978-5-4458-4108-1 .— <URL:http://biblioclub.ru/index.php?page=book&id=212699>.

29. A.V. Sapozhnikov Designing of Transformers / A.V. Sapozhnikov .— 2nd Ed., rev. — М.|L.: State energy publishing house, 1959 .— 361 p. — ISBN 978-5-4458-4745-8 .— <URL:http://biblioclub.ru/index.php?page=book&id=220872>.

30. A.V. Mikhailov Calculation of Transformers and Chokes / A.V. Mikhailov.— М.|L.: State energy publishing house, 1949 .— 88 p. — (Mass Radiolibrary. Issue 31) .— ISBN 978-5-4458-5863-8 .— <URL:http://biblioclub.ru/index.php?page=book&id=224472>.

31. R.N. Krise Calculation of  Small-Power Transformers and Filter Chokes : study guide / R.N. Krise .— М.|L.: State energy publishing house, 1950 .— 45 p. — (Mass Radiolibrary. Issue 60) .— <URL:http://biblioclub.ru/index.php?page=book&id=255581>.

32. A.I. Eremeev Windings of Electrical Machines / A.I. Eremeev.— 2-е Ed., rev. — М.|L.: State energy publishing house, 1940 .— 481 p. — ISBN 978-5-4460-6977-4 .— <URL:http://biblioclub.ru/index.php?page=book&id=100718>.

33. Y. Kuchera Windings of Rotating Electrical Machines / Y. Kuchera; Y. Gapl .— Prague : Publishing house of the Czechoslovakian Academy of Sciences, 1963 .— 971 p. — ISBN 978-5-4458-4099-2 .— <URL:http://biblioclub.ru/index.php?page=book&id=212698>.

34. V.Y. Bespalov Electrical Machines: textbook for students of higher education institutions pursuing a degree in speciality 140600 "Electrotechnics, Electromechanics and Electrotechnologies" / V.Y. Bespalov, N.F. Kotelenets. Moscow: Academia, 2006. 320 p.
35. Oscar Davidovich Goldberg. Reliability of Electrical Machines: textbook for students of higher education institutions pursuing a degree in "Electrotechnics, Electromechanics and Electrotechnologies", specialty "Electromechanics " / O.D. Goldberg, R.P. Khelemskaya; under the editorship of O.D. Goldberg .— Moscow : Akademia, 2010 .— 288 p. : L.; 22 sm .— (Higher professional education, Electrotechnics) .— Bibliogr.: p. 285 (13 names). — Allowed as textbook.— ISBN 978-5-7697557392. 

36. Oscar Davidovich Goldberg. Designing of Electrical Machines: textbook for students of higher education institutions pursuing a degree in Electromechanics and Electrotechnics specialties / O.D. Goldberg, I.R. Sviridenko ; under the editorship of O.D. Goldberg .— 3-е Ed., rev. — Moscow : Vyshaya Shkola, 2006 .— 430 p. : il.; 22 sm .— (For Higher educational institutions, Power engineering, Electrotechnics) .— Edition 3000 cop. — Bibliogr: p. 428 (12 names.). — Allowed as textbook.— ISBN 5-06-005673-2.

37. Oscar Davidovich Goldberg. Designing of Electrical Machines: Textbook for students of higher education institutions pursuing a specialist’s degree in Electrotechnics,  Electromechanics and Power Engineering / O.D. Goldberg, Y.R. Gurin, I.R. Sviridenko; Under the editorship of O.D. Goldbergа .— 2-е Ed., rev. — М. : Vyshaya Shkola, 2001 .— 427 p. : pic. — Bibliogr.: p. 428 (8 names). — Allowed as textbook.— ISBN 5-06-003842-4 : 75.00.

38. Oscar Davidovich Goldberg. Electromechanics: textbook for students of higher education institutions pursuing a specialist’s degree in 140200 "Power engineering" / O.D. Goldberg, R.P. Khelemskaya ; under the editorship of O.D. Goldberg .— 2-е Ed., corr. — Moscow : Akademia, 2010 .— 512 p. : il.— (Higher professional education. Electrotechnics) .— Bibliogr.: p. 501 .— ISBN 978-5-7695-6176-4.

39. Transient Processes in Electrical Machines and Apparatuses and Issues of their Designing: study guide for students of higher education institutions pursuing a specialist's degree in " Electromechanics ", "Electrical and Electronic  Apparatuses" / O.D. Goldberg, O.B. Boole, I.R. Sviridenko, R.P. Khelemskaya; Under the editorship of O.D. Goldbergа .— М. : Vyshaya Shkola, 2001 .— 512 p. : il.; 21 sm .— Authors are indicated on the reverse side of the title page. Bibliogr.: p. 512 (30 names). — ISBN 5-06-003844-0 : 90.00.

40. L.R. Neyman Theoretical Frameworks of  Electrotechnics / L.R. Neyman; K.R. Demirchan .— Leningrad : Energiya, 1967 .— 522 p. — <URL:http://biblioclub.ru/index.php?page=book&id=447944>.

41. Boleslav Kazimirovich Boole. Frameworks of the theory and calculation of  Magnetic Circuits / B.K. Boole .— Moscow ; Leningrad : Energiya, 1964 .— 464 p. 

42. Frameworks of the Electrical Apparatuses Theory: Textbook for students of higher education institutions pursuing a degree in "Electrical Apparatuses" specialty / I.R. Taev, B.K. Boole, A.G. Godzhello et al. ; under the editorship of I.R. Taeva .— Moscow : Vyshaya Shkola, 1987 .— 352 p. : il.; 21 см .— Authors are indicated on the reverse side of the title page.— Bibliogr.: p. 346-347 (35 names) .— Subject index: p. 347-349. — Allowed as textbook.— 1.10.

43. Oleg Boleslavovich Boole. Calculation Methods of Magnetic Systems of Electrical Apparatuses. The ANSYS program: study guide for students of higher education institutions pursuing a specialist's degree in "Electrical and Electronic  Apparatuses" of the "Electrotechnics, Electromechanics and Electrotechnologies" specialty / O.B. Boole.— Moscow : Akademia, 2006 .— 288 p. ; 22 см .— (Higher professional education, Electrotechnics) .— Bibliogr.: p. 281-286. — Allowed as study guide.— ISBN 5-7695-2064-7. (Inv. No.: 19503 - 20 cop.; Inv. No.: 1141510 – 1 cop.).

44. R.M. Apollonsky Electrical Apparatuses for Control and Automatics / R.M. Apollonsky.— Moscow : Lan, 2017 .— ISBN 978-5-8114-2605-8 .— <URL:https://e.lanbook.com/book/96241>.

45. E.V. Popov Arrangement and Operation of Electrical Apparatuses: compendium of lectures. 1. Electrical Switching Apparatuses / E.V. Popov.— Moscow : Altair|MGAVT, 2015 .— 49 p. — <URL:http://biblioclub.ru/index.php?page=book&id=430567>.

46. Electrical and Electronic  Apparatuses : textbook for students of higher education institutions pursuing a specialist’s degree in "Electrotechnics, Electromechanics and Electrotechnologies" : in 2 v. V. 1. Electromechanical apparatuses/ [E.G. Akimov, G.R. Belkin, A.P. Burman et al.] ; under the editorship of A.G. Godzhello, Y.K. Rozanov .— Moscow : Akademia, 2010 .— 344 p. : il.; 22 sm .— (Higher professional education, Electrotechnics) .— Authors are indicaten in the introduction.— Edition 2000 cop. — Bibliogr.: p. 336-338 (34 names). — Allowed as textbook.— ISBN 978-5-7695-6253-2.

47. Electrical and Electronic  Apparatuses: textbook for students of higher education institutions pursuing a specialist’s degree in "Electrotechnics, Electromechanics and Electrotechnologies" : in 2 v. V. 2. Power Electronic Apparatuses / [A.P. Burman, А.A. Kvasnyuk, Y.R. Korobkov et al.] ; under the editorship of Y.K. Rozanov .— Moscow : Akademia, 2010 .— 315 p. : il.; 22 sm .— (Higher professional education, Electrotechnics) .— Edition 2000 cop. — Authors are indicated in the introduction.— Bibliogr.: p. 310-311 (31 names). — Allowed as textbook.— ISBN 978-5-7695-6255-6.

7.1.2. Supplementary literature
1. I.P. Kopylov Electrical Machines: Textbook for Electromechanics and Power Engineering specialties in Higher educational institutions   / I.P. Kopylov. 4-е Ed., corr. М.: Vyshaya Shkola, 2004. 607 p. 

2. I.P. Kopylov Electrical Machines: Textbook for Electromechanics and Power Engineering specialties in Higher educational institutions   / I.P. Kopylov. 3-е Ed., corr. М.: Vyshaya Shkola, 2002. 607 p.
3. V.Y. Bespalov. Electrical Machines: textbook for students of higher education institutions pursuing a degree in 140600 "Electrotechnics, Electromechanics and Electrotechnologies" / V.Y. Bespalov, N.F. Kotelents. Moscow: Academia, 2006. 320 p.
4. V. Paramonova Electrical Machines : collection of tasks / V. Paramonova .— Moscow : Altair|MGAVT, 2014 .— 72 p. — <URL:http://biblioclub.ru/index.php?page=book&id=430516>.

5. K.V. Lototsky .Electrical Machines and Basics of Electrical Drive / K.V. Lototsky.— Moscow : Publishing house "Kolos", 1964 .— 495 p. — ISBN 978-5-4458-4514-0 .— <URL:http://biblioclub.ru/index.php?page=book&id=213828>.

6. Georgy Konstantinovich Zherve. Windings of Electrical Machines: Basics of Structure, Theory and Operation / G.K. Zherve .— Leningrad : Energoatomizdat. Leningrad branch, 1989 .— 398, [1] p. : il.; 22 smм .— Bibliogr.: p. 394-396 (43 names) .— ISBN 5-283-04458-0 : 1,90.

7. Georgy Konstantinovich Zherve. Industrial tests of Electrical Machines / G.K. Zherve.— 4-е Ed., abbr. and rev. — L.: Energoatomizdat, 1984 .— 407 p. — nonclassified.

8. Oscar Davidovich Goldberg. Tests of Electrical Machines : Textbook for students of higher educational institutions / O.D. Goldberg .— 2-е Ed., corr. — М. : Vyshaya Shkola, 2000 .— 255 p. : il.— Bibliogr.: p. 252 (5 names). — recommended as textbook .— ISBN 5-06-003840-8 : 39.00.

9. Oscar Davidovich Goldberg. Tests of Electrical Machines: Textbook for higher educational institutions .— М. : Higher sch., 1990 .— 255p. — Allowed as textbook.— 85k.

10. Nikolay Fedorovich Kotelenets Tests and Reliability of Electrical Machines: Study Guide for higher educational institutions .— М. : Vyshaya Shkola, 1988 .— 232p. — Allowed as study guide.— ISBN 5-06-001233-6 : 0.85.

11. N.F. Kotelenets Tests, Operation and Repair of Electrical Machines : Textbook for students of higher educational institutions,  pursuing a  degree in the "Electromechanics" specialty  of the field of education "Electrotechnics, Electromechanics and Electrotechnologies" / N.F. Kotelenets, N.A. Akimova, M.V. Antonov; Under the editorship of N.F. Kotelenets.— М. : Akademia, 2003 .— 384 p. : il.; 21 sm .— (Higher professional education) .— Bibliogr.: p. 379-380 (27 names). — ISBN 5-7695-1281-4 : 155.15.

12. V.M. Muraviev Electrical Machines : collection of test tasks / V.M. Muraviev; M.R. Sandler .— Moscow : Altair|MGAVT, 2010 .— 40 p. — <URL:http://biblioclub.ru/index.php?page=book&id=430513>.

13. Electrical Machines : laboratory course.— Stavropol : NCFU, 2014 .— 134 p. — <URL:http://biblioclub.ru/index.php?page=book&id=457234>.

14. A.V. Drobov Electrical Machines : study guide / A.V. Drobov; V.N. Galushko .— Minsk : RIPO, 2015 .— 292 p. — ISBN 978-985-503-540-5 .— <URL:http://biblioclub.ru/index.php?page=book&id=463598>.

15. A.V. Drobov.
 Electrical Machines : Practicum : study guide / A.V. Drobov ; V.N. Galushko .— Minsk : RIPO, 2017 .— 112 p. — ISBN 978-985-503-650-1 .— <URL:http://biblioclub.ru/index.php?page=book&id=463599>.

16. Transformers and Electrical Machines : laboratory course / V.V. Sotnikov .— Ioshkar Ola : MarSTU, 2011 .— 88 p. — <URL:http://biblioclub.ru/index.php?page=book&id=477299>.

17. A.P. Epifanov Special Electrical Machines : methodology guidelines for practical studies of students pursuing a degree in 35.03.06 «Agroengineering»; “Bachelor” qualification (degree). / A.P. Epifanov .— Saint Petersburg : SPbGAU, 2017 .— 18 p. — <URL:http://biblioclub.ru/index.php?page=book&id=480396>.

18. V.R. Proskuryakov Designing of transformer’s windings / V.R. Proskuryakov, R.V. Sobolev, V.N. Udintsev, M.V. Yurchenko — EI .— 2005 .— The disk comprises data and reference materials required for the designing of the three-phase power oil-immersed transformer. There are recommendations on the selection of winding types, methods for calculation and selection of a winding wire for different types of windings. There is also a description of peculiarities of the calculation of parameters of the short circuit and the transformer state assessment. — in the UrFU copropate network .— <URL:http://study.urfu.ru/view/Aid_view.aspx?AidId=105>.
19. A.P. Epifanov Electrical Machines : .— Moscow : Lan, 2006 .— 272 p. : il. — (Textbooks for higher educational institutions. Special literature) .— Allowed by the Academic Methodological Association of Higher Educational Institutions in the field of the agroengineering education as the textbook for students of higher educational institutions, pursuing a degree in specialty 110302 — “Electrification and automation of the agricultural sector” <URL:http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=591>.

20. V.N. Vanurin Electrical Machines / V.N. Vanurin — Moscow : Lan", 2016 .— Recommended by Academic Methodological Association of Higher Educational Institutions of the RF in the field of the agroengineering education as the textbook for students of higher educational institutions, pursuing a bachelor’s degree in the field of education “Agroengineering” .— ISBN 978-5-8114-2015-5 .— <URL:http://e.lanbook.com/books/element.php?pl1_id=72974>.

21. Alexey Pavlovich Epifanov. Electrical Machines : textbook / A.P. Epifanov .— Moscow : Lan, 2017 .— 272 p. : il.; 22 см .— Bibliogr.: p. 260-261 (33 names). — ISBN 978-5-8114-2637-9 .— <URL:https://e.lanbook.com/book/95139>.

22. Electrical Machines : Direct-Current Machines : study guide / A.F. Shevchenko .— Novosibirsk : NGTU, 2015 .— 68 p. — ISBN 978-5-7782-2678-4 .— <URL:http://biblioclub.ru/index.php?page=book&id=438311>.

23. V.A. Kobozev Electrical Machines : study guide. 1. Direct-Current Machines. Transformers / V.A. Kobozev .— Stavropol : Stavropol State Agrarian University, 2015 .— 200 p. — <URL:http://biblioclub.ru/index.php?page=book&id=438677>.

24. V.A. Kobozev Electrical Machines : study guide. 2. Alternating-Current Electrical Machines / V.A. Kobozev .— Stavropol : Stavropol State Agrarian University, 2015 .— 208 p. — <URL:http://biblioclub.ru/index.php?page=book&id=438678>.

25. V.M. Ignatovich Electrical Machines and transformers : study guide / V.M. Ignatovich; Sc.R. Roiz .— Tomsk : Publishing house of the Tomsk polytechnical university, 2013 .— 182 p. — <URL:http://biblioclub.ru/index.php?page=book&id=442095>.

26. M.M. Katzman Electrical Machines: textbook for students of secondary vocational education institutions,  studying the "Electrotechnics" specialty / M.M. Katzman. 5-е Ed., rev. and enl. М.: Vyshaya Shkola, 2003. 496 p.
27. M.M. Katzman Electrical Machines: textbook for students of secondary vocational education institutions,  studying the "Electrotechnics" specialty / M.M. Katzman. 4-е Ed., corr. и доп. М.: Vyshaya Shkola, 2002. 469 p.
28. M.M. Katzman Electrical Machines: study guide for students of secondary vocational education institutions,  studying the "Electrotechnics" specialty  / M.M. Katzman. 3-е Ed., corr. М.: Vyshaya Shkola: Academia, 2001. 463 p.

29. M.M. Katzman Electrical Machines of Automatic Devices: study guide for students of secondary vocational education institutions, studying the "Automation of processes and production" specialty  / M.M. Katzman. М.: Forum: INFRA-М, 2002. 264 p.

30. I.L. Osin. Small-Power Synchronous Electric Motors: study guide for students of higher educational institutions pursuing a degree in the 140601  "Electromechanics" specialty, of the 140600 - "Electrotechnics, Electromechanics and Electrotechnologies" field of study / I.L. Osin. Moscow: MPEI, 2006. 216 p.
31. I.L. Osin Electrical Machines of Automated Devices: study guide for students of higher educational institutions pursuing a degree in the " Electromechanics " of the "Electrotechnics, Electromechanics and Electrotechnologies" field of study  / I.L. Osin, F.M. Yuferov.  М.: MPEI, 2003. 424 p.
32. A.P. Epifanov Electrical Machines: textbook for students of higher educational institutions pursuing a degree in the 110302 - "Electrification and automation of the agricultural sector" / specialty A.P. Epifanov. Saint Petersburg; Moscow; Krasnodar: Lan, 2006.  272 p.
33. Pavel Michailovich Tikhomirov. Calculation of a Transformer: Study Guide for higher educational institutions / P.M. Tikhomirov .— 5-е Ed., rev. and enl. — М. : Energoatomizdat, 1986 .— 527 p.

34. Pavel Michailovich Tikhomirov. Calculation of a Transformer: Study Guide for higher educational institutions pursuing a degree in the "Electrical machines" specialty / P.M. Tikhomirov.— 4-е Ed., rev. and enl .— Moscow : Energiya, 1976 .— 544 p.
35. A.V. Sapozhnikov Designing of Transformers / A.V. Sapozhnikov — 2-е Ed., rev. — Moscow — Leningrad : State energy publishing house, 1959 .— 361 p. — ISBN 978-5-4458-4745-8 .— <URL:http://biblioclub.ru/index.php?page=book&id=220872>.

36. Power and measurement transformer. v.1 / Akimov, Manukhin .— М. : Enas, B.g.— ISBN 5902360080.

37. Power and measurement transformer. v.2 / Akimov, Manukhin .— М. : Enas, B.g.— ISBN 5902360909.

38. Power and measurement transformer. v.3 / Akimov, Manukhin .— М. : Enas, B.g.— ISBN 5902360110.

39. Electrical Machines Reference Book : In 2 v. V. 1 / I.P. Kopylov et al. / Under gen.editor. I.P. Kopylov, B.K. Klokov .— М. : Energoatomizdat, 1988 .— 455 p.

40. Designing of Electrical Machines: Study Guide for higher educational institutions for the "Electrotechnics" specialty: In 2 books. Book 2 / I.P. Kopylov, B.K. Klokov, V.P. Morozkin, B.F. Tokarev; Under the editorship of I.P. Kopylov .— 2-е Ed., rev. and enl. — М. : Energoatomizdat, 1993 .— 382 p.
41. Designing of Electrical Machines: Study Guide for higher educational institutions / I.P. Kopylov, F.A. Goryainov, B.K. Klokov et al. ; Under the editorship of I.P. Kopylov .— М. : Energiya, 1980 .— 496 p.

42. Designing of Electrical Machines: Study Guide for higher educational institutions for the "Electrotechnics" specialty: In 2 books. Book 1 / I.P. Kopylov, B.K. Klokov, V.P. Morozkin, B.F. Tokarev; Under the editorship of I.P. Kopylov .— 2-е Ed., rev. and enl. — М. : Energoatomizdat, 1993 .— 462 p.

43. Designing of Electrical Machines: Study Guide for higher educational institutions for the "Electrotechnics" specialty: In 2 books. Book 2 / I.P. Kopylov, B.K. Klokov, V.P. Morozkin, B.F. Tokarev; Under the editorship of I.P. Kopylov .— 2-е Ed., rev. and enl. — М. : Energoatomizdat, 1993 .— 382 p.
44. Designing of Electrical Machines: textbook for students of higher educational institutions of the Electromechanics and Electrical Power Engineering specialties  / I.P. Kopylov, B.K. Klokov, V.P. Morozkin, B.F. Tokarev ; under the editorship of I.P. Kopylov.— 3-е Ed., rev. and enl .— Moscow : Vyshaya Shkola, 2002 .— 757 p.
45. Oscar Davidovich Goldberg. Designing of Electrical Machines: textbook for students of higher educational institutions pursuing a degree in electromechanical and electrotechnical specialties / O.D. Goldberg, I.R. Sviridenko ; under the editorship of O.D. Goldberg .— 3-е Ed., rev. — Moscow : Vyshaya Shkola, 2006. — 430 p.

46. Oscar Davidovich Goldberg. Designing of Electrical Machines: Textbook for students of higher education institutions pursuing a specialist’s degree in Electrotechnics, Electromechanics and Power Engineering / O.D. Goldberg, Y.R. Gurin, I.R. Sviridenko; Under the editorship of O.D. Goldberg.— 2-е Ed., rev. — М. : Vyshaya Shkola, 2001 .— 427 p.

47. Oscar Davidovich Goldberg. Designing of Electrical Machines: Textbook for higher educational institutions / O.D. Goldberg, Y.R. Gurin, I.R. Sviridenko. Under the editorship of O.D. Goldberg.— М. : Vyshaya Shkola, 1984 .— 431p.
48. General Purpose Asynchronous motors / E.P. Boyko, Y.V. Gaintsev : Energiya, 1980 .— 488 p.
49. Alexeev Aleksandr Emelyanovich. Structure of Electrical Machines : [study guide for electrotechnical and energy higher education institutions and departments] / A.E. Alexeev .— 2nd Ed., rev. — Moscow ; Leningrad : Gosenergoizdat, 1958 .— 427 p.
50. Electrotechnical Reference Book : in 4 v. V. 1. General Issues. Electrotechnical Materials / Under general editor. of V.G. Gerasimov, A.F. Dyakov, N.F. Iliyinsky [et el.] .— 10-е Ed., ster. — Moscow : MPEI, 2007 .— 440 p.
51. Electrotechnical Reference Book : in 4 v. V. 2 / Under general editor. of V.G. Gerasimov, A.F. Dyakov, N.F. Iliyinsky [et el.] .— 10-е Ed., ster. — Moscow : MPEI, 2007 .— 518 p.
52. Electrotechnical Reference Book in 4 v. V. 3. Production, Transmission and Distribution of Electrical Energy / Under general editor. of V.G. Gerasimov [et el.] .— 9-е Ed., ster. — Moscow : MPEI, 2004 .— 964 p.

53. Electrotechnical Reference Book in 4 v. V. 4. Use of Electrical Energy / Under general editor. of V.G. Gerasimov [et el.] .— 9-е Ed., ster. — Moscow : MPEI, 2004 .— 696 p.

54. Oleg Boleslavovich Boole. Calculation methods of  magnetic systems of electrical apparatuses. Magnetic circuits, field and the FEMM program: study program for students of higher education institutions, pursuing a degree in the "Electrical and Electronic Apparatuses" specialty of the "Electrotechnics, Electromechanics and Electrotechnology field of study" / O.B. Boole .— М. : Akademia, 2005 .— 336 p. 
55. A.A. Gritsyuk HIGH VOLTAGE ELECTRICAL APPARATUSES / A.A. Gritsyuk, S.R. Yakovenko — EI .— 2006 .— all modes of study of 180200 –electrical and electronic apparatuses and  071600 – high voltage electric power engineering and electrotechnics  - specialties. Contain descriptions of 5 laboratory works on the “High voltage electrical apparatuses” course. Shortly present main theoretical information, describes  laboratory facilities, schemes and methods of laboratory work performance.  — in the UrFU corporate network .— <URL:http://study.urfu.ru/view/Aid_view.aspx?AidId=266>.

56. A.A. Gritsyuk ELECTRICAL APPARATUSES IN HIGH VOLTAGE ENGINEERING / A.A. Gritsyuk, I.E. Lopatin — EI .— 2008 .— Methodology guidelines for laboratory works on the “Electrical apparatuses in high voltage engineering” course for students of all modes of study of the specialty 140201 High voltage  electrical power engineering and electrotechnics. Contain descriptions of 6 laboratory works on the “Electrical apparatuses in high voltage engineering” course. Shortly present main theoretical information, describes  laboratory facilities, schemes and methods of laboratory work performance.  — in the UrFU corporate network.— <URL:http://study.urfu.ru/view/Aid_view.aspx?AidId=7397>.

57. A.A. Gritsyuk ELECTRICAL APPARATUSES IN HIGH VOLTAGE ENGINEERING / A.A. Gritsyuk. — EI.— 2009 .— Methodology guidelines for the course work and calculation task execution on the “Electrical apparatuses in high voltage engineering” course for students of all modes of study of the specialty 140201 High voltage  electrical power engineering and electrotechnics.  Shortly present main correlations that determine calculation characteristics  of the current loop of the high voltage switch, calculation procedures for their parameters, gives examples of executed calculations. The guidelines contain variants of tasks for the course and calculation works, give recommendations on their execution in the UrFU corporate network.— <URL:http://study.urfu.ru/view/Aid_view.aspx?AidId=8707>.

58. V.V. Denisenko Computer control of the process, experiment, equipment . ─ М.: Goryachaya Liniya ─ Telekom, 2009.

59. К. Klaassen. Basics of Measurements. Transducers and Electronic Devices. Publishing house: “Intellekt”, 2008. 352 P.

60. К.B. Klaassen. Basics of Measurements. Electronic Methods and Devices in the measurement equipment. М.: Postmarket. 2000. 352 p. 

7.2. Guidance papers 
1. Anatoliy Trofimovich Plastun. Structural Synthesis of the Additive Subset of  Brushless Non-traditionally Combined Excitation Devices of Synchronous Machines: study guide for students, pursuing a degree in the specialty 13.04.02 "Electrical power engineering and electrotechnics” and in the master's program "General theory of the electromechanical energy conversion " / A.T. Plastun; Ural Federal University named after the first President of Russia B.N. Yeltsin.— Ekaterinburg : The Publishing House of the Ural University, 2016 .— 320 p. : il. — Bibliogr.: p. 295-319 (311 names) .— ISBN 978-5-7996-1794-3, 100 cop. (Inv. No.: 23680 - 9 cop.; Inv.No.: 1171990 – 1 cop.).

2. Anatoliy Trofimovich Plastun. Combined Excitation Devices with the Radial Asymmetry of the Magnetic System: study guide for students, pursuing a degree in the specialty "Electrical power engineering and electrotechnics” / A.T. Plastun, V.I. Denisenko ; under general editorship of А. Т. Plastun ; Ural Federal University named after the first President of Russia B.N. Yeltsin, [Ural Energy Institute] .— Ekaterinburg : The Publishing House of the Ural University, 2014 .— 438 p. : il. — Bibliogr: p. 415-423 (84 names).— ISBN 978-5-7996-1277-1, 100 cop. (Inv. No.: 23346 - 4 cop.; Inv. No.: 1169296 – 1 cop.).

3. A.T. Plastun Electrically Combined Multiphase Windings with Different Poles / A.T. Plastun, - Ekaterinburg: The Publishing House of the Ural University, 2014. – 99 p.

4. Denisenko Viktor Ivanovich. Mathematical Modeling of Multifunctional Combined Excitation Devices in Phase Coordinates : study guide for students, pursuing a degree in the specialty 13.03.02, 13.04.02 - Electrical power engineering and electrotechnics / V.I. Denisenko, S.Y. Makarov, A.T. Plastun; under general editorship of V.I. Denisenko ; Ural Federal University named after the first President of Russia B.N. Yeltsin, [Ural Energy Institute] .— Ekaterinburg : The Publishing House of the Ural University, 2017 .— 180 p. : il. — Bibliogr: p. 145-156 (92 names) .— ISBN 978‑5‑7996‑2175-9, 50 cop.
5. V.F. Shutko Valve-Engine Systems: Study Guide / V.F. Shutko. Ekaterinburg: UrFU, 2013. 168 p.

6. Modeling of Electrical Machines Dynamical Modes: Study Guide/ V.F. Shutko. Ekaterinburg: SEI РЗУ “UsTU-UPI”, 2005. 155 p.

7. N.S. Siunov Electrical Machines (Special Course): compendium of lectures for extra-mural students / .— Print.publ. — , 1980 .— N.S. Siunov; UPI. - Sverdlovsk, 1980. — in the UrFU corporate network .— <URL:http://study.urfu.ru/view/Aid_view.aspx?AidId=2052>.

8. Continuous-Current Machines: Test questions to laboratory works on the "Electrical Machines" course for students of all forms of attendance of electrotech. specialties / .— Print.publ. — , 1989.— Ural Politechnical Institute named after S.M. Kirov; Dev.by. V.I. Denisenko, G.V. Khorobrykh, А.Т. Plastun; under editorship of А. Т. Plastun. - Sverdlovsk: UPI, 1989. – 35p. — in the UrFU corporate network .— <URL:http://study.urfu.ru/view/Aid_view.aspx?AidId=2277>.

9. Electrical Machines / .— Print.publ. — , 1984 .— Electrical Machines; Questions and tasks for the  program. control on the “Electrotechnics and basics of  electronics" for students of all forms of attendance of non-electrotech. specialties.; Ural Politechnical Institute named after S.M. Kirov; Dev. by А. Y. Konyaev, V.A. Kartashov, V.S. Proskuryakov; Under editorship of P.I. Ostankov .— in the UrFU corporate network .— <URL:http://study.urfu.ru/view/Aid_view.aspx?AidId=2962>.

10. Electrical Machines and Transformers / .— Print.publ. — , 1985 .— Electrical Machines and Transformers; Test questions for the self-control on course projects for students of all forms of  attendance on the specialty: 0601, 0605, 0314, 0301, 0302; Ural Politechnical Institute named after S.M. Kirov; Dev. by I.F. Milaykin, M.F. Antipov; Under editorship of V.F. Shutko .— in the UrFU corporate network .— <URL:http://study.urfu.ru/view/Aid_view.aspx?AidId=3213>.

11. Electrical Machines: Program, study guides and control tasks for students of  extra-mural mode of attendance of higher educational institutions of the country on the  specialty 0601 " Electrical Machines " / .— Print.publ. — , 1983 .— Ural Politechnical Institute named after S.M. Kirov; Dev.by B.K. Gavrilov, А.Т. _Plastun. – 3rd ed.., rev. - Sverdlovsk: UPI, 1983. – 27p. — in the UrFU corporate network .— <URL:http://study.urfu.ru/view/Aid_view.aspx?AidId=1096>.

12. General course " Electrical Machines ": study guides and control tasks for students of  extra-mural mode of attendance of higher educational institutions of the country on the  specialty 0601 "Electrical machines and apparatuses" / .— Print.publ. — , 1971 .— General course " Electrical Machines ": study guides and control tasks for students of  extra-mural mode of attendance of higher educational institutions of the country on the  specialty 0601 " Electrical Machines and apparatuses"; Dev.by V.M. Pavlinin, B.K. Gavrilov .— in the UrFU corporate network .— <URL:http://study.urfu.ru/view/Aid_view.aspx?AidId=3084>.

7.3. 7.3.Software TC "Программное обеспечение" \l 2 
LabVIEW software development environment;
FEMM 4.2  (http://www.femm.info/wiki/License) ;
Scilab (http://www.scilab.org/scilab/about) ;
PTC Mathcad Express — free software for engineering calculations (http://ru.ptp.com/product/mathcad/download-free-trial).
For the individual work post-graduate students can use student versions of the software, downloaded from web-pages of developers: 
National Instruments (U.S.A.) - Free LabVIEW Student Edition for 6 months  (http://www.ni.com/labviewse/,      https://decibel.ni.com/content/docs/DOC-30610);

MathWorks®  (U.S.A.) - MATLAB  
 " 
student trial version

 
 (http://matlab.ru/education/student-trial) ;
ANSYS, Inp.(U.S.A.) - ANSYS® Student (http://www.ansys.com/Industries/Academic/Student+Product/Product+Download). 

Example of installation of the ANSYS® Student student’s license is given on the web-site http://www.ansys.com/Industries/Academic/Student+Product/Installation+Help.

7.4. Data bases, information and reference and search systems  TC "Базы данных, информационно-справочные и поисковые системы" \l 2 
http://study.urfu.ru 
Portal of information and information education resources of the UrFU. 

http://lib.urfu.ru/course/view.php?id=169
Zonal research library of the UrFU 

http://www.ansys.com 
ANSYS – Simulation Driven Product Development
http://www.femm.info/wiki/Documentation/
Finite Element Method Magnetics: Documentation
http://ru.ptp.com/product/mathcad/resources
PTC Mathcad Express Resources
http://www.exponenta.ru 
Educational mathematical web-site Exponenta.ru
7.5. Electronic educational resources  TC "Электронные образовательные ресурсы" \l 2 
Not used
Appendix 1 TC "ПРОЦЕДУРЫ КОНТРОЛЯ В РАМКАХ БАЛЛЬНО-РЕЙТИНГОВОЙ СИСТЕМЫ" \l 1 
To the discipline work program
FUND OF ASSESSMENT MEANS FOR THE EXECUTION OF THE CURRENT AND MIDTERM ASSESSMENT ON THE COURSE  IN THE DISCIPLINE

8.1. CRITERIA FOR THE ASSESSMENT OF RESULTS OF   CONTROL ACTIVITIES OF THE CURRENT AND MIDTERM ASSESSMENT ON THE DISCIPLINE
 
Criteria for the assessment of post-graduate student’s achievement, accepted at the academic department, are used.  The system of assessment criteria is based on three levels of learning the competence components: threshold, advanced, high.

	Competence components
	Signs of level of competence components learning 

	
	threshold
	advanced
	high

	Knowledge 
	The post-graduate student shows the knowledge- acquaintance, the knowledge-copy: he recognizes subjects, phenomena and definitions, can find differences between them, shows the knowledge of  information sources, can  perform knowledge reproductive actions by reproduction and use of information on his own. 
	The post-graduate student shows analytical knowledge: reproduces and understands obtained knowledge , includes them into this or that classification group, systematize them by himself, establishes interconnections between them, fruitfully uses them in familiar situations.
	The post-graduate student can retrieve knowledge from the environment, creatively use them for making decisions in new and  non-conventional situations. 

	Skills
	The post-graduate student can correctly perform prescribed actions as per the instruction, algorithm in

a familiar situation, act by himself when solving typical tasks that require to make choice from the range of known methods, in a  predictably changing situation
	The post-graduate student can perform actions by himself  (approaches, operations) related to solving non-conventional tasks that require  to make choice on the basis of a combination of known methods, in a  predictably changing situation
	The post-graduate student can perform actions by himself related to solving research tasks, demonstrates creative appliance of skills (technologies)

	Personal qualities
	The post-graduate student has low motivation for the  learning activity, shows indifferent,  irresponsible attitude to the learning process, assigned task 
	The post-graduate student has obvious motivation for the learning activity, demonstrates positive attitude to the learning process and further labor activity, is active. 
	The post-graduate student has obvious motivation for the studying and working activity, is insistent and passionate, hard-working,  self-dependent, creative. 


8.2. ASSESSMENT MEANS FOR THE EXECUTION OF THE CURRENT AND MIDTERM ASSESSMENT IN THE DISCIPLINE

8.2.1. Exemplary tasks for small control works during classes 

 Not applicable
8.2.2. Exemplary control tasks during classes 

Not applicable 

8.2.3. Exemplary control cases 

Not applicable
8.2.4. List of exemplary questions for the pass/fail exam 

Not applicable

8.2.5. List of exemplary questions for examination 
1. What allowances are used in the consideration of  the nonlinearity and anisotropy of properties of magnetic materials, design peculiarities. Justification of accepted allowances.
2. Mathematical models of electromechanical/electromagnetic transformers and electrical apparatuses. Development trends. 
3. Parameters and characteristics of electrical machines and transformer equipment. Parameter as a value that indicates a structural design and physical processes when changing a working mode.
4. Calculation of parameters with the presence of accepted allowances, provision of set parameter values when designing, assessment of accepted allowances upon results of experimental researches.
5. Peculiarities of electromagnetic tests of electrical machines, transformer equipment and electrical apparatuses. Modern methods and procedures.
6. Parameters and characteristics of electrical machines of electrical apparatuses. Parameter as a value that indicates a structural design and physical processes when changing a working mode. 

7. Calculation of parameters with the presence of accepted allowances, provision of set parameter values when designing, assessment of accepted allowances upon results of experimental researches.

8. Peculiarities of tests of electrical apparatuses.

9. Main magnetic materials used in electrical machines and apparatuses. Magnetic characteristics of materials.
10. Electrodynamic efforts in electrical apparatuses. Methods of their calculation. 

11. Reactors. Application. Design. Use. Operation of reactors  complete with power electronic switching systems.
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