1 Computer, Networks and Information Technologies

2 Foreign Language

3 Modern Problems of Electric Power and Electrical Engineering

4 Management of Innovations

5 Research and Methodology Workshop

6 System Analysis in Electric Power Industry

7 Automatic Regulation Theory

8 Design and Operation of Power Supply Systems

9 Project Management in Electric Power Industry

10 |Optimization of Power Supply Systems

11 |Autonomous Power Supply Systems

12 |Mode Control of Power Supply Systems

13 |Intellegent Power Supply Systems

14 |Industrial Automatics

15.1 | Electrical lighting

15.2 | Communication culture of the Internet

16.1 |Power Supply

16.2 | Electrical equipment of power supply systems

17.1 |Energy Accounting and Control

17.2 | Industrial practice: Technological practice

18.1 |Reliability of Power Supply Systems

18.2 [Reliability of Power Supply Systems

19 |Educational Practice: Practice of Obtaining Primary Skills while Working with Software in the Context
of Professional Sphere

20 |Educational Practice: Practice of Obtaining Primary Skills in Research Work

21 |Industrial Internship: Research

22 |Industrial Practice: Project Practice

23 |Pre-Graduation Training: Research Activity

24  |Preparation for and Taking the State Examination

25 |Special Issues of Electric Power Supply




ANNOTATION OF THE PROGRAM
Computer, network and information technology

Course: 1, semester : 1

Semester
Ne Kind of activity 1
1 | Total credits 3
2 | Total hours 108
Total classes in the contact form,
3 45
hours
4 | Lectures, hours
Practical lessons, hours
Laboratory studies, hours 36
of them in an active and
7 1. . 18
interactive form, hours
Consultations, hours 7
9 | Independent work, hours 63

External requirements

can apply Modern research methods, evaluate and present the results of the work performed; regarding the
following learning results:

conducts analysis of the results

Creative a critical analysis of problematic situations based on a systematic approach, to develop a strategy of
actions; regarding the following learning results:

analyzes the problem situation and makes it decomposition for individual tasks .

Forms possible options for solving problems

Associates to apply modern communicative technologies, including in foreign language (s), for academic and
professional interaction; regarding the following learning results:

uses modern information-communications for communication

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

analyzes the problem situation and makes it decomposition for individual tasks .

1. UK-1. 1 1. Analyzes the problem situation and makes it a decomposition into Laboratory works; Independent
separate tasks. work

Forms possible options for solving problems
2. UK-2. 1 1. To know: types of resources and restrictions for addressing Laboratory works; Independent
professional tasks; Basic methods for evaluating different ways to solve problems; |work
current legislation and legal norms regulating professional activities.

conducts analysis of the results




3. OPK-2. 2 2. The analysis of the results obtained Laboratory works; Independent
work
uses modern information-communications for communication
4. UK-4. 3 3. Uses modern information communications for communication Laboratory works; Independent
work

Content and structure of the discipline

Table 3.1
Active Links to learning . A
Themes forms, hours Hours results Learning activities
Semester: 1
Didactic unit: Computer and information technology
1. Introduction to LabView. 2 4 4 Introduction to LabView.
2. Creating a virtual periodic signal 2 4 234 Creating a virtual periodic signal
generator T generator
3. Creating an oscilloscope and Creating an oscilloscope and
. . i 2 4 1,2,3,4 . - .
signal generator in LabView signal generator in LabView
6. Application interaction 2 4 1,2,3,4 Application interaction
7. Calculation of electric field 2 4 1,2,3,4 Calculation of electric field
8. Designing a hardware and Designing a hardware and
measuring complex based on data 4 8 1,2,3,4 measuring complex based on
collection card. data collection card.
Didactic unit: Network technologies
4. Transferring information using 2 4 1234 Transferring information using
the TCP protocol e the TCP protocol
5. Information transmission using 2 4 1234 Information transmission using
Shared Variable S Shared Variable

Literary sources

Main literature

1. KoGwusirckuii B. I'. CeteBbie HH(OPMAITHOHHBIE TEXHOJIOIHH [ DNEKTPOHHBIN pecypc] :
koHcrekT yekiuil / B. I'. KoGsutsackuii ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, [2021]. -
Pexxum nocrtyna: http://elibrary.nstu.ru/source?bib_1d=vtls000243628. - 3aru. ¢ 3xpaHna.
2. Manycos B. 3. [IpumeneHre MeTOOB MCKYCCTBEHHOTO HHTEJUIEKTA B 337]a4aX yIIPaBISHUS
pexxuMamu dyekTpudeckux ceteit Smart Grid | [Mmonorpadus] / B. 3. Manycos, H. Xacansona, I1.
B. Marpenun. - HoBocubupck, 2019. - 238, [1] c. : .. - Peskum moctyna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000241039. - Jlomn. TUT. 1., OTJI. aHTJIL..

Additional literature
1. Bapan E. JI. Usmepenus 8 LabVIEW : yueGroe mocooue / E. J1. Bapan, F0. B. Mopo3os ;
Hosocub®. roc. TexH. yH-T. - HoBocubupck, 2010. - 161 c. : un., cxemsl. - Pesxum noctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000142341. - B Beimn. max. aBT.: bapan Edum JlaBeimosuu
M.
2. I'puropkun b. O. MHpopMaInOHHO-U3MePUTENBHAS] TEXHUKA U 3JIEKTPOHUKA [ DJIeKTPOHHBIM
pecypc]. Uacts 2 : anexTpoHHbIH yueOHO-MeTonnueckuii kommuieke / b. O. I'puropkus ; HoBocu®.
roc. TexH. yH-T. - HoBocubupck, [2011]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000152078. - 3arj. ¢ sxpaHna.

Internet resources




1. National instruments: test, measurement and embedded system [Electronic resource]. — USA :
National Instruments Corp., 2011. — Mode of access: http://www.ni.com/. — Title from screen.

2. http://elibrary.nstu.ru/

3. National Instruments [DnexTponnsiii pecypc] : caiit. - Pexxum gocryma: http://russia.ni.com/. -
3ar. ¢ ’KpaHa.

4. https://e.lanbook.com/
5. http://www.iprbookshop.ru/

6. http://znanium.com/

Methodical support and software

Methodological support

1. l'pumuun A. B. Uudopmarinonnsie texuojiorun. CrelpaabHble HH)OPMAaIITMOHHbBIE TEXHOIOTHH
. yuebHo-MeTonuueckoe nocodue / A. B. I'pumunn ; HoBocu®. roc. texu. ya-1. - HoBocuOupCK,
2020. - 54, [2] ¢. : un.. - Pesxxum moctyma: http://elibrary.nstu.ru/source?bib_i1d=vtls000242607

2. Aptriomenko B. B. KoMnbioTepHbie CeTH 1 TETEKOMMYHHKAIUH | yueOHO-METOAUYECKOE

noco6ue / B. B. Aptromenko, A. B. Huxymun ; HoBocu6. roc. texH. yH-T. - HoBocubupck, 2020. -

69, [2] c. : un., Taba.. - Pexxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000242401
Specialized software

1 Scientific and Technical Computing Program Mathworks Matlab

2 SPECTRUM Software Micro-Cap

3 Calculator of the cost and timing of the project and its stages according to the COCOMO
COCOMO® I1.2000.4 methodology

4 Microsoft Office Application Pack
5 Wednesday graphic programming means of automating NI LabVIEW



ANNOTATION OF THE PROGRAM
Foreign language

Course: 1, semester bl : 1 2

Semester
Ne Kind of activity 1| 2
1 [Total credits 2|2
2 | Total hours 72|72
3 Total classes in the contact form, 1| a
hours
4 | Lectures, hours 010
Practical lessons, hours 36|36
Laboratory studies, hours 010
! ingrg::isei?;rr]nﬁ:)\aersand 36| 36
Consultations, hours 413
9 | Independent work, hours 30|31

External requirements

can apply Modern research methods, evaluate and present the results of the work performed; regarding the
following learning results:

presents the results of the work performed

Associates to apply modern communicative technologies, including in foreign language (s), for academic and
professional interaction; regarding the following learning results:

performs academic and professional Interaction, including in a foreign language

translates academic texts (abstracts, annotations, reviews, articles, etc.) from a foreign language or a foreign
language

uses modern information-communications for communication

is able to analyze and take into account the diversity of cultures in the intercultural interaction process;
regarding the following learning results:

demonstrates the understanding of the characteristics of various cultures and Nations

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

presents the results of the work performed

1. OPK-2. 3 3. To be able to represent the results of the study in the form of a report | Seminars; Independent work
(presentation).

performs academic and professional Interaction, including in a foreign language

2. UK-4. 1 1. Held communication skills in typical situations of academic Seminars; Independent work
communication.




translates academic texts (abstracts, annotations, reviews, articles, etc.) from a foreign

language or a foreign language

3. UK-4. 2 2. To be able to translate academic texts (abstracts, annotations, reviews,

articles, etc.) from a foreign language or a foreign language

Seminars; Independent work

uses modern information-communications for communication

4. UK-4. 3 3. To be able to use foreign language sources of professional information

(including sectoral dictionaries and reference books).

Seminars; Independent work

demonstrates the understanding of the characteristics of various cultures and Nations

5. UK-5. 1 1. To have an idea of ??the features of academic communication in

cross-cultural environment.

Seminars; Independent work

Content and structure of the discipline

Table 3.1

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 1

Didactic unit:

1. Scientific contacts.

16

16

2,5

Modeling dialogues in typical
situations of academic
communication; Registration of
business letters in sample.
Studying speech cliches
necessary for academic
communication in oral and
writing. The study of
cross-cultural features of
communication in the academic
sphere. Reading, translation,
auditation, execution of
lexico-grammatical tasks.

2. Scientific direction of the
master's program. Scientific

research work of a master's study.

20

20

3,4

Viewing and studying,
translation, discussion of read
materials, performing
lexico-grammatical tasks.
Preparation and speech design of
statements on the topic "Master's
program". Preparation for
interview.

Semester: 2

Didactic unit:




1. Academic presentation

26

26

1,2

Study of the features of the
academic presentation: viewing
video materials, studying expert
recommendations. Setting goals.
Studying the audience
(conducting an interactive
survey). Study of strategies and
tactics of academic presentation;
study of the structure of the
presentation; rhetorical
techniques of public speech.
Preparation and presentation of
speeches on a given topic.
Forming estimation, mutual
evaluation, self-analysis.

2. Training and participation in the
International Scientific Conference

10

10

3,4

Reading, translation, analysis of
materials on the topic of
scientific research using various
strategies, translation of
vocational-oriented materials.
Study of the structure of the
scientific article. Study of the
characteristics of the scientific
style of speech in relation to the
genre of scientific article.
Preparation of publication for
the conference, preparation of
the report.

Literary sources
Main literature

1. OBC IPRbooks [DnekTpoHHBIi pecypc]| : 31eKTpOHHO-OMOIHOTEYHAsS CUCTEMA. -
[Poccusi], 2010. - Pexxum noctyma: http://www.iprbookshop.ru/. - 3ari. ¢ skpana.
2. OBC IPRbooks [DnekTpoHHBII pecypc] : 3JeKTPOHHO-OMOIMOTEYHAs CUCTEMA. -
[Poccust], 2010. - Pexxum noctyma: http://www.iprbookshop.ru/. - 3arm. ¢ sxpana.
3. OBC IPRbooks [DnexTpoHHBIH pecypc] | 2AeKTPOHHO-OHOIMOTEYHAS CHCTEMA. -
[Poccust], 2010. - Pexxum noctyma: http://www.iprbookshop.ru/. - 3arm. ¢ skpana.
4. OBC IPRbooks [DnexTpoHHBIH pecypc] | 3eKTPOHHO-OMOIHMOTEYHAsA CHCTEMA. -
[Poccust], 2010. - Pesxum noctyma: http://www.iprbookshop.ru/. - 3ars. ¢ sxpana.
5. OBC IPRbooks [2nexTpoHHBIN pecypc] | 3JeKTPOHHO-OHOMHOTEYHAsA CHCTEMA. -
[Poccusi], 2010. - Pexxum noctyma: http://www.iprbookshop.ru/. - 3ari. ¢ skpana.

Additional literature

1. Kapakuuera B. JI. Akagemuueckas npeseHtaiius. Academic Presentation : [yueOHoe mocoOue] /
B. JI. Kapakuuesa, O. I'. Opnosa ; HoBocu®. roc. TexH. yu-1. - HoBocubupck, 2020. - 90, [1] ¢. :
wi.. - Pexxum moctyma: http://elibrary. nstu.ru/source?bib_id=vtls000243466

Internet resources

1. AHrmiCKU A3bIK. AHHOTHPOBaHUE U pepepupoBaHre HAYYHOTO TEKCTA | DJIEKTPOHHBIN
yuebHo-meromuyeckuii komrieke / M. H. T'opneesa, O. C. Aramanosa, K. B. ITuottyx, 10. B.

Punnas, H. A. Camuenko / - HoBocu®. roc. TexH. yH-T, 2017. -

URL: http://dispace.edu.nstu.ru/didesk/course/show/7432.- Pexxum nocrtyrma st aBTOPHU30BAHHBIX

[I0JIb30BATEIEH.

2. http://elibrary.nstu.ru/




3. KubGepJlennnka [DnekTpoHHbII pecypc]| : Hayd. 25eKTpoH. 0-ka. - Pexxum nocryma: http://http:
www.rsl.ru.- 3ars. ¢ skpaHa.

4. https://e.lanbook.com/

5. Academic writing style [Electronic resource] / Centre for Academic Success. Study Guides:
Writing. - Steve Gould, 2011. - Mode of access:

http://library. becu.ac.uk/learner/writingguides/1.20. htm. - Title from screen.

6. Linking words and phrases [Electronic resource] // Linking words. - Mode of access:
https://www.dlsweb.rmit.edu. au/lsu/content/4 writingskills/writing_tuts/linking LL/
linking3.html/ - Title from screen.

7. Elsievir [Electronic resource] : website, 2020. - Mode of access: https://www.elsevier.com/. -
Title from screen.

8. http://www.iprbookshop.ru/

9. Academic presentations: teaching presentation skills to foreign students [Electronic resource] :
video file // LLAS: Centre for Languages, Linguistics and Area Studies. - LLAS, 2016. - Mode of
access: https://www.llas.ac.uk/video/6097. - Title from screen.

10. ScienceDirect [Electronic resource]. - Elsevier, 2020. - Mode of

access: https://www.sciencedirect.com/. - Title from screen.

11. http://znanium.com/

12. Writing an Abstract [Electronic resource] // Writing Centre of the University of Adelaide. -
2015. - Mode of access:
Adelaidehttp://webcache.googleusercontent.com/search?q=cache:88vezuFjumYJ:https://www.adel
aide.edu. au/writingcentre/learning_guides/learningGuide writingAnAbstract. pdf&gws rd=cr&ei=Z
fimVp_fHIaksAHy57igBQ. - Title from screen.

13. Abstracts [Elrctronic resource] // The Writing Centerat UNC Chapel Hill. - The Writing Center
at UNC Chapel Hill, 2014. - Mode of access: http://writingcenter.unc.edu/handouts/abstracts. - Title
from screen.

14. Phrases for conversations [Electronic resource] // ESL gold: Great Resources For Teaching &
Learning English. - Mode of access: http://www.eslgold.com/speaking/phrases.html. - Title from
screen.

15. MynsTuTpaH [DIeKTPOHHBIN pecypc|: 3JIeKTPOHHBIN CIOBaph. - Pekum

noctyrna: http://www.multitran.ruto - 3arj. ¢ skpaHa.

Methodical support and software

Methodological support
1. Polyankina S. Y. OcHOBBI aHTIHIICKOM Ty OIMYHOMN pedn [DIeKTPOHHBIN pecypc| : 2IeKTPOHHBIN
yuebHo-meTonuueckuii komruieke / S. Y. Polyankina ; HoBocu®. roc. Texu. yH-T. - HoBocHOUpCK,
[2015]. - Pesxum mocrtyma: http://elibrary.nstu.ru/source?bib_1d=vtls000213129. - 3arn. ¢ skpana.
2. Kamerera E. FO. English: non-resident instruction for Master Degree Students [DnexTpoHHbIii
pecypc] : anexTponHsIi yuebHo-MeTonnueckuii komruieke / E. FO. Kambiiesa, E. T. Kutoga ;
Hosocub. roc. rexu. yH-T. - HoBocubupck, [2018]. - Pexum nocrymna:
http://elibrary.nstu.ru/source?bib_id=vtls000239209. - 3ars. ¢ sxpana.

Specialized software

1 Calculator of the cost and timing of the project and its stages according to the COCOMO
COCOMO® I1.2000.4 methodology

2 Microsoft Office Application Pack



ANNOTATION OF THE PROGRAM
Modern problems of electric power and electrical engineering

Course: 1, semester : 1

Semester
Ne Kind of activity 1
1 | Total credits 3
2 | Total hours 108
Total classes in the contact form,
3 45
hours
4 | Lectures, hours 18
Practical lessons, hours 18
Laboratory studies, hours 0
of them in an active and
7 1. . 18
interactive form, hours
Consultations, hours 7
9 | Independent work, hours 63

External requirements

is able to formulate the objectives and objectives of the study, identify priorities for solving problems, Choosing
evaluation criteria; regarding the following learning results:

Creative a critical analysis of problematic situations based on a systematic approach, to develop a strategy of
actions; regarding the following learning results:

analyzes the problem situation and makes it decomposition for individual tasks .

Associates to apply modern communicative technologies, including in foreign language (s), for academic and
professional interaction; regarding the following learning results:

performs academic and professional Interaction, including in a foreign language

uses modern information-communications for communication

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes
1. OPK-1. 1 1. Formulates the objectives and objectives of the study Lections; Seminars; Independent
work
analyzes the problem situation and makes it decomposition for individual tasks .
2. UK-1. 1 1. Analyzes the problem situation and makes it a decomposition into Lections; Seminars; Independent
separate tasks. work

performs academic and professional Interaction, including in a foreign language




3. UK-4. 1 1. Carries out academic and professional interaction, including in a

foreign language

Lections; Seminars; Independent
work

uses modern information-communications for communication

4. UK-4. 3 3. Uses modern information communications for communication

Lections; Seminars; Independent
work

Content and structure of the discipline

Table 3.1

Active

Links to learning

Themes forms, hours Hours results Learning activities
Semester: 1
Didactic unit: Modern level of electric power industry
1. State of world and domestic 2 1,2,3,4 Analysis of the material lecture
energy
.2' Dlsso_nances an_d contradictions 2 1,2,3,4 Analysis of the material lecture
in electric power industry
Didactic unit: Water Impurities and Water Quality Indicators.
3. Traditional and alternative power Comparison of the structures and
SOUrces 2 1,2, 3 plans for the development of
generation
4. Unified National Electrical . .
Network Branch of UES 2 1,2, 3 Analysis of materials lectures
5. Thg ro_Ie af‘d differences of feed 2 1,2, 3 Analysis of materials lectures
and distribution networks
6. Wholesale and retail electricity 2 1,2,3,4 Analysis of matarial lectures
wounds
. Intellegtual Energy Systems and 2 1,2,3 Analysis of materials lectures
Smart Grid
Didactic unit: Modern educational paradigm
8. Central and decentralized 2 1,2,3,4 Analysis of materials lectures
management systems
9. Technological norms and rules
The basis of the reliable operation 2 1,2,3,4 Analysis of materials lectures
of power systems
Table 3.2
Active Links to learning . s
Themes forms, hours Hours results Learning activities
Semester: 1
Didactic unit: Modern level of electric power industry
Identification of the main factors
1. The role and place of electric of the determination of the
. 2 2 1,2,3 .
power industry development of the electric
power industry
Justification of the expedient
2. System Effects from Energy 2 2 1,2,3 creation of regional, unified and

Systems

unified power systems.

Didactic unit: Water Impurities and Water Quality Indicators.




L . Detection and analysis of NTP
3. Directions of technical progress . .
- - - 2 2 1,2,3,4 achievements in terms of
in the production of electricity - i
electricity production
4. Directions of technical progress |dentification and analysis of
o o prog 2 2 1,2,3,4 NTP achievements in terms of
in electricity transport .
electricity transport
. - Discussion of methods and
gh(\j/valﬁ Itto Icr)?prgv\(/ee::i re:'ab'“ty 2 2 1,2, 3 means of improving the effects
quality ot p PPl of electrical networks
6. Tasks of information support of D_|scu53|on of advantages and
g ; disadvantages from the
monitoring and control systems in 2 2 1,2,3 . X .
. . introduction of microprocessor
the electric power industry .
device Su
9. Methods and means of increasin Discussion and substantiation of
' . 9 2 2 1,2,3,4 priority areas of development by
the efficiency of power systems
Energy Systems
Didactic unit: Modern educational paradigm
7. Controlled Mode Parameters and Systematization of the
Management Systems Normal 2 2 1,2,3 differences in local and system
Modes mode automatic
Detection of fundamental
8. Automatic control systems and differences in centralized and
- . 2 2 11 21 3! 4 H
their role in the power system decentralized management on
the example of
Table 3.3
Active Links to learning . A
Themes forms, hours Hours results Learning activities
Semester: 1
Didactic unit: Modern level of electric power industry
1. Analysis of world and domestic Studying and analyzing foreign
development trends of electric 6 1,2,3,4 and found energy strategies for
power industry the development of energy
Didactic unit: Water Impurities and Water Quality Indicators.
2. New in the technique and 6 1234 Study of the General Scheme of
technology of electricity production e Placing Electric Power Plant
Study and comparison of the
3. Location and role of AC and DC advantages and disadvantages of
. 6 11 21 3! 4 H
networks in power systems a network of direct and
alternating current
4. Small distributed generation and Study of achievements on the
its role in the development of 6 1,2,3,4 introduction of small generation
electric power industry in the country and abroad
Studying and identifying the
5. System of economic relations of relationship between the main
subjects of electric power industry 6 1,2,3,4 technical and economic
in the country and abroad indicators of the subjects of the
electric power industry

Literary sources

Main literature




1. Yaanos C. H. Bo3o0HOBIsIEMbIE HCTOYHUKH 3HEPTrUH : yuebHOe rmocodue yisi By30B MO
HarpasyieHuo noarotoBku 140400 - "DnexTposHepreTuka 1 SJeKTPOTEXHUKA", MOLYJIb
"DnexrposHepretuka” / C. H. Ynanos. - HoBocuGupck, 2014. - 457, [1] ¢., [6] n. v : k.. - Pexxum
nocryma; http://elibrary.nstu.ru/source?bib_i1d=vtls000184901

2. Ymakos, B. SI. CoBpemeHHbIe MPOOJIEMBI SJIEKTPOIHEPTeTUKY : ydeOHoe mocodue / B. S
Viaxos. Tomck : Tomckuit nonutexauueckuii yausepceuret, 2014, — 447 c. — ISBN
978-5-4387-0521-5. — TekcT : anekTpoHHbIH // Dnextponno-6ubmroteunas cuctema [PR BOOKS
. [caiit]. — URL: http://www.iprbookshop.ru/34715 html (zara obpamenus: 16.02.2021). —
Pesxxum mocTtymna: s aBTOPHU3HP. TIOJIB30BaTENEH

3. DopMHpOBaHHE MEXaHNU3MOB YCTOMYHUBOTO PA3BUTHS SKOHOMHUKH MPOMBILLIEHHBIX
npeanpusatuii : MmoHorpadus / [B. A. Turosa u np.] ; mox pen. B. A. Turosoii ; HoBocu®6. roc.
TeXH. YH-T. - HoBocubupck, 2010. - 189, [2] c. : s, Tabu.. - Pesxxum nocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000156216

Additional literature

1. Kutymmua B. I'. HanexuocTs 3HepreTrueckux cuctem. U. 1 : [yuebnoe mocobue] / B. T
Kurtymun ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2003. - 254 c. : un.. - Pexxum noctyna:
http://elibrary. nstu.ru/source?bib_i1d=vtls000020379

2. Kutymun B. I'. Dueprernueckas 6e3omacHocTs. [IpodecccrnoHabHO-TEPMHUHOIOT HYECKHE 1
TIOHSITUHMHBIE acTieKTsl | yuebHoe nocobue [yt @®OH nanpasnenus 521600 no nucuuruimHam
"OxoHomMuka dHepreTuku” u "MenemkmenT B sHepretuke”| / B. I'. Kutrymun, H. A. JleGenunckas,
A. H. Jlem3un ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2003. - 40 c. : un.. - Pexxum moctyna:
http://elibrary nstu.ru/source?bib_i1d=vtls000023720

Internet resources

1. http://elibrary.nstu.ru/
2. https://e.lanbook.com/
3. http://www.iprbookshop.ru/

4. http://znanium.com/

5. DnexTpoTeXHUYECKUH-TIOPTAL P [DIIEKTPOHHBIN pecypc]: 2IeKTPOTEXHHYECKUI TTOPTAal ISt
ctynentoB BY30B u unxeHepos. - DiekTpoTexHudeckuii moprai, 2017. - Pexum mocryma:
http://xn----8sbnaarbiedfksmiphlmncm1d9b01.xn--plai/home html. - 3arn. ¢ sxpana.

6. CoBpemenHsble MpobeMbl HAyKu U 00pa3oBaHus [ DIEKTPOHHBIA pecypc| : 3JIEKTPOH. Hay4.
KypH. — Pexxum noctyma: http://elibrary.ru/title_about.asp?id=11941. — 3ar. ¢ sxpana

7. ITIAO «Poccetm» : caiit. — Mockea, 2021. — URL: https://www.rosseti.ru/ (mara oOpamieHus:
19.02.2021). — TekcT : 3JeKTPOHHBIH.

Methodical support and software

Methodological support

1. bopym O. B. O6mas sHepreTrka [SIeKTPOHHBIN pecypc| | MEKTPOHHBIN yueOHO-MEeTOAMYECKUH
komiuieke / O. B. Bopym ; HoBocu6. roc. TexH. yH-T. - HoBocu6Gupck, [2011]. - Pexum noctyra:
http://elibrary.nstu.ru/source?bib_id=vtls000157076. - 3ara. ¢ sxpaHa.

2. Pycuna A. I'. PexxuMbl 3IeKTPUYECKUX CTAHLIMHI U JIEKTPOIHEPTETUUECKUX CUCTEM : [yueOHoe
rnocoOue Mo HAIPaBJIEHHUIO TTOATOTOBKH "DiekTposHepreTHka u snektporexauka'] / A. I'. Pycuna,
T. A. ®unurnmosa. - Hoeocubupck, 2016. - 398, [1] ¢. : ui., Tabn.. - Peskum moctymna:

http://elibrary nstu.ru/source?bib_id=vtls000220184

3. JIeikun A. B. DHeprocOepexeHue U 3HEProayAUuT Ha MPEAIPHUSITHSIX SHEPTeTUKH [ DIeKTPOHHBIN
pecypc] : 27eKTpOHHbIH yueOHO-MeTonuueckuii komruieke / A. B. JIeikun ; HoBocu6. roc. TexH.
yH-T. - HoBocuGupck, [2011]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000157214. - 3arn. ¢ sxpana.



4. Kutymuna B. I'. DxoHOMHKa 3HEPreTHUECKUX PBIHKOB [ DJIEKTPOHHBIN pecypc| : 3JIeKTPOHHBIN
yuebHo-metonuueckuii kommieke / B. I'. Kurymun ; HoBocub. roc. TexH. yH-T. - HoBocubupck,
[2011]. - Pesxum goctyma: http://elibrary nstu.ru/source?bib_id=vtls000157186. - 3arn. ¢ sxpaHa.

Specialized software
1 Microsoft Office Application Pack



ANNOTATION OF THE PROGRAM
Innovation management

Course: 1, semester : 1

Semester
Ne Kind of activity 1
1 | Total credits 2
2 | Total hours 72
Total classes in the contact form,
3 43
hours
4 | Lectures, hours 18
Practical lessons, hours 0
Laboratory studies, hours 18
of them in an active and
7 1. . 18
interactive form, hours
Consultations, hours 5
9 | Independent work, hours 29

External requirements

is able to formulate the objectives and objectives of the study, identify priorities for solving problems, Choosing
evaluation criteria; regarding the following learning results:

Forms the decision-making criteria

is able to manage the project at all stages of its life cycle; regarding the following learning results:

Participates in the management of the project at all stages of the life cycle

can organize and manage the work of the team, developing a command strategy to achieve the goal; regarding
the following learning results:

demonstrates the understanding of the principles of teamwork

manages the team members to achieve the task

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

Forms the decision-making criteria

1. OPK-1. 3 3. Formulates the decision criteria Lections; Laboratory works;
Independent work
Participates in the management of the project at all stages of the life cycle
2. UK-3. 2 2. Manages the team members to achieve the task Lections; Laboratory works;
Independent work

demonstrates the understanding of the principles of teamwork




3. UK-3. 1 1. Demonstrates an understanding of the principles of teamwork

Lections; Laboratory works;
Independent work

manages the team members to achieve the task

4. UK-3. 2 2. To be able to: establish and maintain contacts that ensure successful
work in the team: Apply the main methods and norms of social interaction to
implement their role and interact within the team.

Lections; Laboratory works;
Independent work

Content and structure of the discipline

Table 3.1

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 1

Didactic unit: Basic concepts of innovation

1. Basics of innovation

1.1. Basic concepts in the field
of innovation 1.2. Sources of
innovative ideas 1.3.
Classification of innovations and
innovation 1.4. Innovation in the
system of science

2. Major tendencies of global
technological development

1,2

2.1. The concept of
manufacturing technology 2.2.
Classification technologies 2.3.
Evolution of technological
instructions 2.4. Production
Technology Development
Trends 2.5. The role of the
sphere of R & D in the modern
economy 2.6. Driving Forces of
Modern Economic Development
2.7. Positions of the Russian
Federation in the markets of
high-tech products 2.8.
Characteristic of the Russian
NTK.

Didactic unit: innovative process

3. Innovative process and its
structure

3.1. The concept of the
innovation process 3.2. Stages
of the innovation process 3.3.
Tasks, principles and stages of R
& D 3.4. Innovative (Research)
project and its content 3.5.
Treaty for the creation of
scientific and technical products
3.6. Examination of innovative
projects

Didactic unit: Protection of intellectual property objects




4. Protection of intellectual

4.1. Legal protection of
intellectual property objects 4.2.
Intellectual Property Patenting
Systems 4.3. Procedure for
Patenting Intellectual Property

property 4 4 1 Obijects in the Russian
Federation 4.4. The procedure
for international patenting of
intellectual property 4.5.
Intellectual property market
Didactic unit: Life cycles
5.1. S-shaped curve: General
. . 5.2. Product life cycle 5.3. Life
fﬁaI;II(f:t Cti %Iﬁﬁ(;)ll;goods, enterprises, 2 2 2 cycle of the company 5.4.
’ 9y Market life cycle 5.5. Life cycle
technology
Didactic unit: Organizational forms of innovation
6.1. Classification of innovative
organizations 6.2. Strategies of
6. Features of organizational forms the Celllers, Patients, Switches,
L . 9 4 4 1,2,3,4 Explainants 6.3. Features of
of innovation .
small firms 6.4. Technopark
structures - the basis of the
venture business
Table 3.2
Active Links to learning . s
Themes forms, hours Hours results Learning activities
Semester: 1
Didactic unit: innovative process
Objective: Purchase the skills to
1. Creating a project plan 4 2 create a structured project work
schedule with MS Project
Purpose: Planning resources and
2. Planning resources and 4 1234 destination for the project in the
appointments for the project T Microsoft Office Project
environment
Purpose: Mastering the Project
3. Project risks analysis 4 1,2 Risk Analysis Methodology by
Microsoft Office Project
Goal:. Examine some Microsoft
Excel features (conditional
formatting, input check, work
4. Microsoft Excel Work Planning 6 2 with references and arrays, etc.),

acquire the skills of using these
tools to solve work planning

tasks in the project organization

Literary sources

Main literature
1. OBbC UsparensctBo «Jlauby) [DnekTpOHHBIN pecypc]| : 2JIeKTPOHHO-OMOIMOTeYHAs: CUCTEMA. -
[Poccust], 1993. - Pexum moctyma: http://e.lanbook.com. - 3ar. ¢ sxpana.

2. OBC Znanium.com [DeKTpOHHBIN pecypc] : 3JIeKTpOHHO-OMOIHoTeuHas cucrema. - [Poccus],
2011. - Pexxum gocryma: http://znanium.com. - 3arj. ¢ SxpaHa.




3. Uupxosa M. I'. OueHka MHBECTULIMOHHON MPHUBJIEKATEILHOCTH MPONU3BOACTBEHHBIX
NPeANpPUATHI B MHHOBALIMOHHOHN 3KOHOMUKE | yueOHoe nocobue / U. I'. Ynpkosa, M. A. TuxoHuyk
; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2020. - 64, [3] ¢. : Tabu.. - Pexxum goctyma:
http://elibrary nstu.ru/source?bib_1d=vtls000242671

Additional literature
1. Kupunor FO. B. DxoHOMEIKO-MaTeMaTHYeCKe MOJEH OLEHKN d(p(PeKTHBHOCTH
WHBECTULIMOHHBIX ¥ MHHOBALIMOHHBIX MPOeKTOB : MoHorpadust / 0. B. Kupusios, A. B.
Kpasuenko, E. B. JIparynosa ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2019. - 153 ¢. : ni.,
tabn.. - Pesxum mocryma: http://elibrary nstu.ru/source?bib_1d=vtls000242118
2. Cnupupnonora E. B. ®annpaii3uHr 11 MHHOBALUWH [ DNEeKTPOHHBIN pecypc| : 3JIeKTpOHHBIN
yueOHO-MeTonudeckuii komruieke / E. B. CnimpunonoBa ; HoBocu6. roc. TexH. yH-T. -
Hosocubupck, [2017]. - Pexxum noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000234509. -
3ary. ¢ sKpaHa.

Internet resources

1. TOCT P 56261-2014 NUunoBainonHbIi MeHemkMeHT. UHHOBaumu. OCHOBHBIE TTOJIOKEHHS
(ITepeusnanue). — Texcr : anextponusiii / AO «Komekey. DaekTpoHHbIiH (HOHI MPaBOBOii U
HOPMAaTUBHO-TEXHUYECKON JOKyMeHTauuu : cait. — 2021. — URL:
http://docs.cntd.ru/document/1200118633 (mara obpamenus: 12.02.2021).

2.TOCT P 55347-2012. Cucremsl yripaBjieHHs IPOSKTHPOBaHHeM. PykoBoacTBO MO
MEHeI>KMeHTY MHHOBALIMH . HAlIMOHAIbHBIN cTaHaapT Poccuiickon @enepanunn | u3naHue
oHIHAIEHOE ;| YTBEPIKIAEH U BBENEH B neiicTeue [Ipukasom DenepaybHOrO areHTCTBA 110
TEXHUYECKOMY PEryJIMPOBAHHIO U MeTpojioruu oT 29 HosiOpst 2012 r. Ne 1713-cT : BBeZieH BHepBbIe
: nara BBenenus 2014-01-01 / paspaboran AHO «MexayHaponHas akafieMusi MeHe)KMEeHTa U
kauecTtBa OusHeca». — Mocksa : Crannaptuadopm, 2014, — URL:
http://gost.donses.ru/Data/547/54734.pdf (nara o6pamenus: 26.02.2021). — TeKcT : 3K TPOHHBIH.

3. http://elibrary.nstu.ru/
4. https://e. lanbook.com/
5. http://www.iprbookshop.ru/

6. http://znanium.com/

Methodical support and software

Methodological support

1. Crapony6uesa O. A. KoHTponbHBIN TeCT [DIEKTPOHHBIHN pecypc| : KOHTPOIUPYIOLIIUE
matepuaisl / O. A. Craponybuesa ; HoBocub. roc. TexH. yH-T. - HoBocubupck, [2014]. - Pexum
noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000208364. - 3aru. ¢ sxkpaHa.

2. BacunmseBa M. B. JIaGopaTtopHble paboOThI IO AUCHUTITAHE « Y TIPABIIEHUE TTPOSKTAMI)
[DnexTpoHHbIi pecype] | cOopHuUK 3ana4 u yrnpaxkHenuii / M. B. BacunbseBa ; HoBocu6. roc. TexH.
yH-T. - HoBocubupck, [2015]. - Pexxum noctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000214379. - 3arn. ¢ sxpaHa.

3. Auxo B. A. Ynpasnenue npoexkramu. Pazpabotka 6uszHec-muiana cpeacrtsamu AnsT-UHBeCT
[DnexTpoHHEIH pecypc] : yueGHO-MeTomuueckoe mocodue / B. A. Suxo ; HoBocu6. roc. TexH. yH-T.
- Hoocubupck, [2015]. - Pexxum moctyra: http://elibrary.nstu.ru/source?bib_1d=vtls000222642. -
3ary. ¢ sKpaHa.

4. Crapony6uesa O. A. YopasieHre HHHOBAUUSIMH [ DIEKTPOHHBIN Pecypc] : SJIeKTPOHHBIN
yuebHo-meTonuueckuii komrutekc / O. A. CrapomyOuesa ; HoBocu6. roc. TexH. yH-T. -
Hoocubupck, 2017. - 1 snexkrpon. ont. auck (CD-ROM). - Pexum noctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000237310. - CeuneTenscTBo 0 peructpammu Ne 23274,



Specialized software

1 Calculator of the cost and timing of the project and its stages according to the COCOMO
COCOMO® I1.2000.4 methodology

2 Microsoft Office Application Pack



ANNOTATION OF THE PROGRAM
Scientific - Methodical seminar

Course: 1, semester : 2

Semester
Ne Kind of activity 2
1 | Total credits 2
2 | Total hours 72
Total classes in the contact form,
3 30
hours
4 | Lectures, hours 0
Practical lessons, hours 18
Laboratory studies, hours 0
of them in an active and
7 1. . 18
interactive form, hours
Consultations, hours 10
9 | Independent work, hours 42

External requirements

is able to formulate the objectives and objectives of the study, identify priorities for solving problems, Choosing
evaluation criteria; regarding the following learning results:

Determines the sequence of solving problems

Forms the decision-making criteria

can apply Modern research methods, evaluate and present the results of the work performed; regarding the
following learning results:

conducts analysis of the results

presents the results of the work performed

Selects the necessary research method to solve the task

Creative a critical analysis of problematic situations based on a systematic approach, to develop a strategy of
actions; regarding the following learning results:

analyzes the problem situation and makes it decomposition for individual tasks .

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

1. OPK-1. 1 1. Formulates the objectives and objectives of the study |Seminars; Independent work

Determines the sequence of solving problems

2. OPK-1. 2 2. Determines the sequence of solving problems |seminars; Independent work




Forms the decision-making criteria

3. OPK-1. 3 3. Formulates the decision criteria |Seminars; Independent work
analyzes the problem situation and makes it decomposition for individual tasks .
4. UK-1. 1 1. Analyzes the problem situation and makes it a decomposition into Seminars; Independent work

separate tasks.

Selects the necessary research method to solve the task

5. OPK-2. 1 1. Selects the necessary research method to solve the task |Seminars; Independent work
conducts analysis of the results

6. OPK-2. 2 2. The analysis of the results obtained |Seminars; Independent work
presents the results of the work performed

7. OPK-2. 3 3. Represents the results of the work performed |Seminars; Independent work

Content and structure of the discipline

Table 3.1

Themes Active Hours Links to learning

forms, hours results Learning activities

Semester: 2

Didactic unit: Methodology of scientific research

1. Methodological basis for

scientific research 2 2 1,5 practical lesson
2. Research methods 2 2 1,2,5 practical lesson
3. _Sys_te_matlzatlon and analysis of 2 2 2.3.5.6 practical lesson
scientific data

4. The main stages of scientific 2 2 12,35 practical lesson
research

5. Approbation and registration of 2 2 2.6.7 practical lesson

scientific work

Didactic unit: Selection and decision-making in energy

6. Theoretical foundations of

obtaining heuristic estimates 2 2 1,2,4,6,7 |practical lesson
7. Receiving and entertaining

heuristic information in 2 2 3,5,6 practical lesson
management

8. Ge”efa' ru_Ies and'procedqre f_or 2 2 1,2,3,4,5,6, 7|practical lesson
conducting diagnostic examinations

9. Multipurpose management in 2 2 1,2,3,4,5,6, 7|practical lesson

power engineering

Literary sources

Main literature

1. Amamxonoea b. A. Hayunas paGora MmarucTpanToB : yueOHoe rmocodue / b. A. Amanskonosa, E.
B. Xomenko ; HoBocub. roc. TexH. yu-1. - HoBocubupck, 2016. - 97 ¢. : wir, Tadm.. - Pexum
noctyna: http:/elibrary.nstu.ru/source?bib_1d=vtls000227444

2. MeTonosnorus U MpakTHKa HayYHO-UCCIIeI0BATENbCKOM paboThl | yueOHO-MeTOINYeCKOe
nocobue / coctasutens H. H. Konocosa. — Ilepcuanosckuii : [Jonckoii TAY, 2020. — 41 ¢. —
Texct : anextponHsiii // JlaHs : 35mekTpoHHO-0HOHOTeuHast cuctema. — URL:
https://e.lanbook.com/book/148548 (mata obparenus: 16.02.2021). — Pexxum noctyma: mis
aBTOPH3. MOJIL30BATENIEH.




Additional literature

1. Muposnos B. B. Beimoniaenue u o)opMiieHHE BBITYCKHBIX KBATHU(PHUKAITHOHHBIX PadoT | yueOHOE
nocobue / B. B. Muponog, H. A. TTogbsikoBa ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2014, -
86 c. : w1, Tabu.. - Pexxum nocryna: http://elibrary.nstu.ru/source?bib _1d=vtls000208836

2. Kyp6anos, C. A. MeToapl U METOAOJIOTHSI HAYYHBIX UCCIIEIOBAHUM | yueOHO-METOAHUYECKOe
nocobue / C. A. Kypbanog, JI. C. Maromenoea. — Maxaukana : Jlarl' AY umenu
M.M. TxxamOymnatosa, 2020. — 31 ¢. — Tekcer : asekTpoHHbI#H // JIaHb :
3JIeKTPOHHO-OuOMoTeunas cucrema. — URL: https://e.lanbook.com/book/162216 (nara
obpamenus: 16.02.2021). — Pesxum goctyma: ajisi aBTOPH3. MOJIE30BATENIEH.

Internet resources

1. eLIBRARY .RU (Hayunas snektponHas 6ubnuorexa POD®U) [DnexTpoHHbIN pecypc]. —
[Poccust], 1998. — Pexxum noctyna: http://(www.elibrary.ru). — 3ar. ¢ sxpaHa.

2. http://elibrary.nstu.ru/

3. U3narenscTBO «JIaHbY [DIeKTpOHHEIN pecypc| : 2MeKTpOHHO-ONOMMoTeYHas cucTeMa. -
[Poccust], 2010. - Pexxum moctyma; http://e.lanbook.com. - 3ari. ¢ sxpana.

4. https://e.lanbook.com/

5. ®enepanbHbIe rOCYIapCTBEHHBIE 00pa30BaTEIbHBIE CTAHIAPTHI BBICIIErO 00pa30BaHuUs
[DmexTponnsiii pecypc]. — Peskum nocryma: http:/fgosvo.ru/. — 3aru. ¢ sxpana.

6. http://www.iprbookshop.ru/

7. http://znanium.com/

Methodical support and software

Methodological support
1. Cekperapes I0. A. BeiOop u nipuHsiTHE pelIeHuii B DJIEKTPOIHEPreTrke : [yuebHoe mocodue] /
10. A. Cexperapes, 4. B. Ilanosa ; HoBocub6. roc. TexH. yH-T. - HoBocubupck, 2018. - 93, [1] ¢. :
ui., Tabn.. - Pesxkum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000239592
2. Kazauckas O. B. CuctemHbIi aHamm3 v BIOOP pemieHui [DIeKTPOHHBIN PECYPC] ;| AMeKTPOHHBIN
yuebHo-meromuueckuii komrureke / O. B. Kasanckast ; HoBocu6. roc. TexH. yH-T. - HoBocuGHupCK,
[2015]. - Pesxum nocryma: http://elibrary nstu.ru/source?bib_id=vtls000222581. - 3arn. ¢ skpaHa.

Specialized software

cnonb3oBaHWe creuyann3npoBaHHOro NPOrpaMMHOro 06ecneyeHns Ans n3yyeHns AMCUMNANHBI
He TpebyeTca



ANNOTATION OF THE PROGRAM
Systemic analysis in electric power industry

Course: 2, semester : 3

Semester
Ne Kind of activity 3
1 | Total credits 3
2 | Total hours 108
Total classes in the contact form,
3 48
hours
4 | Lectures, hours 18
Practical lessons, hours 18
Laboratory studies, hours 0
of them in an active and
7 1. . 18
interactive form, hours
Consultations, hours 10
9 | Independent work, hours 60

External requirements

Creative a critical analysis of problematic situations based on a systematic approach, to develop a strategy of
actions; regarding the following learning results:

analyzes the problem situation and makes it decomposition for individual tasks .

Forms possible options for solving problems

Able to choose serial or design new objects of professional activity; regarding the following learning results:

Applies methods for analyzing options, develop and search for compromise decisions with assessment Project
Implementation Efficiency

is able to carry out professional activities, taking into account the regional features and needs of employers;
regarding the following learning results:

Knows the specifics of the socio-economic development and labor market in the field of professional activity in
its region.

To be able to analyze the activities of enterprises and organizations of the profile industry of their region

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

analyzes the problem situation and makes it decomposition for individual tasks .

1. Basic computer device at the level of the main components and blocks and their | _ections; Seminars; Independent

relationship work
Forms possible options for solving problems
2. forms possible problems of solving problems Lections; Seminars; Independent

work




Knows the specifics of the socio-economic development and labor market in the field of
professional activity in its region.

3. knows the specifics of socio-economic development and labor market in the field ||ections; Seminars; Independent
of professional activity in its region. work

To be able to analyze the activities of enterprises and organizations of the profile industry of
their region

4. To be able to analyze the activities of enterprises and organizations of the profile ||ections; Seminars; Independent
industry of their region work

Applies methods for analyzing options, develop and search for compromise decisions with
assessment Project Implementation Efficiency

5. Applies methods for analyzing options, develop and search for compromise Lections; Seminars; Independent
solutions with an assessment of the project implementation efficiency work

Content and structure of the discipline

Table 3.1

Themes Active Hours Links to learning

forms, hours results Learning activities

Semester: 3

Didactic unit: Network services; model distributed information processing; Safety of information;
Methods for assessing the effectiveness of information networks;

1. Basics of system theory 2 1 lecture
2. Principles of system analysis 2 1,2 lecture
3. Methodology of system analysis 2 2,3 lecture

4. Data science as a modern stage

) 2 2,4 lecture
of system analysis

Didactic unit: System analysis tools

5. Systemic analysis in the electric
power industry on the example of 2 3,4,5 lecture
the project performed by the Nir

6. Processing, analysis, data

T 2 2,5 lecture
visualization
7. Inte!rpretatlon of computer 2 3,45 lecture
modeling results
8. Risks, risk management 2 1,2,5 lecture
9. The system effect in the
methods of artificial intelligence 2 3,4,5 lecture

Table 3.2
Active Links to learning . s
Themes forms, hours Hours results Learning activities

Semester: 3

Didactic unit: Network services; model distributed information processing; Safety of information;
Methods for assessing the effectiveness of information networks;

1. Basics of system theory 2 2 1 practical lesson




2. Principles of system analysis 2 2 1,2 practical lesson
3. Methodology of system analysis 2 2 2,3 practical lesson
4. Data science asa modern stage 2 2 2.4 practical lesson
of system analysis
Didactic unit: System analysis tools
.5' System analysis in power 2 2 3,4,5 practical lesson
industry
6: Propes§|ng, analysis, data 2 2 2,5 practical lesson
visualization
7. Inte!rpretatlon of computer 2 2 3,45 practical lesson
modeling results
8. Risks, risk management 2 2 1,2,5 practical lesson
9. The system effect in the .
methods of artificial intelligence 2 2 3,4,5 practical lesson
Table 3.3
Active Links to learning . s
Themes forms, hours Hours results Learning activities

Semester: 3

Didactic unit: Network services; model distributed information processing; Safety of information;
Methods for assessing the effectiveness of information networks;

3. Methodology of system analysis 4 2,3 practical lesson

Didactic unit: System analysis tools

5. System analysis in power

industry 4 3,4,5 practical lesson
6: Propess:mg, analysis, data 4 25 oractical lesson
visualization

7. Risks, risk management 4 4,5 practical lesson

Literary sources

Main literature

1. Tamodeera A. FO. BeposiTHOCTHBIE OCHOBBI METOZIOB M JITOPUTMOB aHAINM3a NAHHBIX . [yueOHOe
nocodue] / A. FO. Tumodeera, E. A. Xaiinenko ; HoBocub. roc. Texs. yH-T. - HoBocubupck, 2020,
- 80, [1] c. : m.. - Pesxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000242576
2, Yepnsiko M. K. MonenupoBanue u npoeKTUPOBAHNE ITPOU3BOACTBEHHBIX IMPOLECCOB U CUCTEM :
[yuebnoe mocobue] / M. K. Uepnsikos ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2020. - 92, [1]
¢c. : . - Pexxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000243123
3. JIrobuenko B. f. Ilpumenenne MmareMaTH4eCKOT0 MOASIUPOBAHUS B 3a71a9ax
JJIEKTPOdHEPreTHKH | [yuebnoe mocobue] / B. A. JlroGuenko, C. B. Pogsiruna ; HoBocu6. roc.
TeXH. YH-T. - HoBocubupck, 2018. - 68, [3] c.. - Pexum nocryna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000238853

Additional literature
1. Manycos B. 3. Ilpumenenre MeTOI0OB MCKYCCTBEHHOTO HHTEJUIEKTA B 3371a4aX YIIPABJICHUS
pexkuMamu siekTpudeckux ceteit Smart Grid | [Mmonorpadus] / B. 3. Manycos, H. Xacausona, I1.

B. MarpennHn. - HoBocubupck, 2019. - 238, [1] ¢. : un.. - Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000241039. - Jlom. TUT. Ji., OTJI. aHIJL..




2. [IpuMeHeHrEe METOIOB MCKYCCTBEHHOTO MHTEIIEKTA B 33a4aX TEXHUYIECKOU qHArHOCTHKH
3IEKTPOOOOPYAOBAHUS DIEKTPUUECKUX cucTeM . [MoHorpadust / B. 3. Manycos u ap. ; mom oo,
pen. B. 3. Manycosa]. - HoBocubupck, 2020. - 444, [1] c. : un., Tabmn.. - Pexxum goctymna:
http://elibrary. nstu.ru/source?bib_i1d=vtls000242675. - JIom. TUT. 1., OTJI. aHTIIL..

3. [IporpaMMHBIe cHCTEMBI CTATUCTHYECKOTO aHaIu3a. QOOHApYKEeHHe 3aKOHOMEPHOCTEH B JaHHBIX
¢ ucrosp30BaHueM cuctemsel R u sizpika Python : [yueGHoe moco6ue / B. M. Bosikosa u ap.] ;
Hosocub. roc. rexu. yH-T. - HoBocubupck, 2017. - 72, [1] c. : Tabn.. - Pexxum moctyma:
http://elibrary. nstu.ru/source?bib_id=vtls000234496

4. YripaBjieHue MpOrU3BOICTBEHHBIMUA CHCTEMAMHU | KOHCIIEKT JIeKIHii : [yueOHoe mocobue / B. .
MamonoB u np.] ; HoBocuO. roc. TexH. yH-T. - HoBocubupck, 2018. - 74, [1] c. : wi.. - Pexxum
noctyna: http:/elibrary.nstu.ru/source?bib_1d=vtls000239297

Internet resources

1. http://elibrary.nstu.ru/
2. https://e.lanbook.com/
3. http://www.iprbookshop.ru/

4. http://znanium.com/

5. DnextponnHo-oubnuorTeunas cucrema HI'TY [DnextponHHBIi pecypc] :
3EKTPOHHO-OnbMoTeunas cucrema. — [Poccust], 201 1. — Pesxum moctyma: http://elibrary. nstu.ru/.
— 3arn. ¢ sKpaHa.

6. Cucremnsliii oreparop EnnHol sHepreTHaecko cucTeMsl [ DJIIEKTPOHHBIN pecypc] : CaiT. -
Pexxum noctyma: http://so-ups.ru/. - 3ari. ¢ 3xpaHa.

7. IEEE Xplore Digital Library [Electronic resource] : Electronic Library. — 2021. — Mode of
access: https://ieeexplore.ieee.org/Xplore/home. jsp. — Title from screen.

8. bounapenko A. A. Teopust TexHn4eckux cucteM : yuebd. mocobue / A. A. Bongapenko —
Juenpomnerposck : Hau. ropusiii yH-T, 2004, — 103 ¢. — Pexum goctyna:
http://aabondarenko.narod.ru/knigi.html. — 3ar. ¢ sxpana.

9. T'OCT P UCO 9000-2015. Cucremsl meHemkMeHTa kKauecTBa. OCHOBHBIE ITOJIOKEHUS U
cnoBaps| DnekTpoHHbIHA pecypc]. - Ben. 2015-11-01. - Pexxum goctyna:

http://docs.cntd. ru/document/1200124393. - 3ara. ¢ sxpaHa.

Methodical support and software

Methodological support
1. Illeran b. P. CuctemusbIil aHamus [ DIEKTPOHHBIN pecypc]| : 3JIeKTPOHHBIA y4eOHO-MeTONNYeCKUH
komruieke / b. P. Ilerain ; HoBocu®6. roc. TexH. yH-T. - HoBocubupck, [2017]. - Pexum mocrtymna;
http://elibrary.nstu.ru/source?bib_1d=vtls000234060. - 3arx. ¢ sxpaHa.
2. Banmaranckuii M. A. Ipuknansoii cucremusiil ananmus (3YMK) [DnexktpoHHslii pecypce] :
SJIEKTPOHHBIN y4yeOHO-MeTonuueckuii komruieke / M. ®. 6anaranckuii ; HoBocuO. roc. TeXH. yH-T. -
Hosocubupck, [2020]. - Pesxxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000243342. -
3aru. ¢ 3KpaHa.
3. Kopobeiinnkos C. M. [IpukiagHoit CUCTEMHBIN aHATU3 [ DIEKTPOHHBIN Pecypc| | dIEeKTPOHHBIN
yuebHo-mMetonuueckuii komrurekc / C. M. KopobGetinnkos ; HoBocuO. roc. TeXH. yH-T. -
Hosocubupck, [2017]. - Pesxxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000234885. -
3ary. ¢ sKpaHa.
4, Me3sentier FO. A. Teopus cuctemM U CUCTEMHBIN aHATNU3 [ DIEKTPOHHBIA pecypc] : dJIeKTPOHHBIN
yuebHo-meromuueckuii kommureke / FO. A. Mesennes ; HoBocu®. roc. texs. yH-T. - HoBocuOupcCK,
[2017]. - Pesxum noctyma: http://elibrary nstu.ru/source?bib_id=vtls000235463. - 3arn. ¢ skpaHa.



Specialized software
1 Mathcad Programming Language is an integrated programming system oriented to mathematical
and engineering and technical calculations. PTC Mathcad
2 Calculator of the cost and timing of the project and its stages according to the COCOMO
COCOMO® I1.2000.4 methodology
3 Scientific and Technical Computing Program Mathworks Matlab



ANNOTATION OF THE PROGRAM
Automatic regulation theory

Course: 2, semester : 3

Semester
Ne Kind of activity 3
1 | Total credits 3
2 | Total hours 108
Total classes in the contact form,
3 66
hours
4 | Lectures, hours 18
Practical lessons, hours 18
Laboratory studies, hours 18
of them in an active and
7 1. . 18
interactive form, hours
Consultations, hours 10
9 | Independent work, hours 42

External requirements

Creative a critical analysis of problematic situations based on a systematic approach, to develop a strategy of
actions; regarding the following learning results:

analyzes the problem situation and makes it decomposition for individual tasks .

Forms possible options for solving problems

Able to choose serial or design new objects of professional activity; regarding the following learning results:

Formulates the objectives and objectives of the study

Able to formulate technical tasks and use automation tools when designing professional activities; regarding the
following learning results:

Formulates the technical task for the implementation of the project

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

analyzes the problem situation and makes it decomposition for individual tasks .

1. Basic computer device at the level of the main components and blocks and their | |ections; Seminars: Independent
relationship work
Forms possible options for solving problems
2. forms possible problems of solving problems Lections; Seminars; Laboratory
works; Independent work

Formulates the technical task for the implementation of the project




3. element base of modern computers.

Seminars; Laboratory works;
Independent work

Formulates the objectives and objectives of the study

4. forms design solutions for new objects of professional activities

Seminars; Laboratory works;
Independent work

Content and structure of the discipline

Table 3.1

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 3

Didactic unit: Introduction

1. Major terms, concepts and
definitions: Control object
(regulation), controlled (adjustable)
values, control and perturbing
effects, feedback. Principles of
control (regulation): open, on
deviation, by indignation. Control
algorithms. Classification of
automatic control systems (SAU)
on various features. Tasks and
features of automatic control theory
(Tau)

1,2

Listening and recording lectures

Didactic unit: Dynamic characteristics of linear SAU

2. General principles for the
preparation and linearization of
SAU differential equations. Forms
of recording equations.

Typical impacts used in the Sau
study (single jump, single pulse,
harmonic signal). Representation of
arbitrary signals using typical
effects.

Transitional, impulse transitional
and gear ratios of elements and
systems. Transmission functions
according to control and exciting
effects.

Frequency characteristics in the
usual and logarithmic scale

The use of the principle of
superposition and imposition in the
study of linear sau.

1,2

Listening and recording lectures

Didactic unit: thermal conductivity with stationary and non-stationar

y modes.

3. Typical dynamic links:
proportional, differentiating,
integrating, aperiodic, forcing,
second-order link, delay link.
Methods for converting structural
schemes. Transition from the
system of differential equations to
the structural scheme and back

1,2

Listening and recording lectures




Didactic unit: Formalization of the simulation object

4. The concept of stability. General
conditions for the stability of
systems by species of the roots of
the characteristic equation.
Methods for determining stability.
Algebraic criterion of Gurvitsa.
Frequency criteria Mikhailov and
Nyquist. Determining stability
reserves. Features of the Stability
Stability of Systems with Loading
Units

1,2

Listening and recording lectures

Didactic unit: Quality of linear sau in transition Mode

5. Main performance indicators and
features of their research. Indirect
quality research methods. Integral
and frequency quality criterion.
Analysis of quality by the location
of the roots of the characteristic
equation

1,2

Listening and recording lectures

Didactic unit: Task for the synthesis of linear

SAU

6. Purpose Correction SAU. Setting
the problem of synthesis and
conditions of its solvability.
Species of corrective devices

1,2

Listening and recording lectures

Didactic unit: Digital Signals

7. The simplest serial corrective
devices: Introduction of an error
derivative, an increase in the
overall gain of the open circuit, the
introduction of an integral from an
error, an isopromic corrective
device. Synthesis of serial
corrective devices on logarithmic
frequency characteristics

1,2

Listening and recording lectures

Didactic unit: Parallel corrective

devices

8. The simplest parallel corrective
devices: positive and negative
tough feedback, inertial rigid
feedback, flexible feedback, inertial
flexible feedback. Synthesis of
parallel corrective devices on
logarithmic frequency
characteristics

1,2

Listening and recording lectures

Table 3.2

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 3

Didactic unit: thermal conductivi

ty with stationary and non-stationar

y modes.

9. Transitional and frequency
characteristics of typical linear
units of automatic control systems

2,3,4

Performance and protection of
laboratory work




Didactic unit: Formalization of the simulation object

8. Study of the Stability of Linear 6 534 Performance and protection of
Automatic Control Systems T laboratory work

Didactic unit: Digital Signals

12. Synthesis of consecutive Performance and protection of

. : 6 2,3, 4
corrective devices laboratory work
Table 3.3
Active Links to learning . s
Themes forms, hours Hours results Learning activities

Semester: 3

Didactic unit: Dynamic characteristics of linear SAU

Solving problems for drawing
up, linearization and

1. Differential equations saau 1 2 2,3 transformation of SAU
differential equations
Solving tasks to determine the
2. Dynamic characteristics of saau 1 2 2,4 transfer and transitional

functions of various control
objects

Didactic unit: thermal conductivity with stationary and non-stationary modes.

3. Structural schemes saau 2 3 1,2,3,4 Solving tasks

Didactic unit: Formalization of the simulation object

4, Criteria of SAU stability 1 3 2,3,4 Solving tasks

Didactic unit: Quality of linear sau in transition Mode

7. Determining the quality of

. 1 2 1,2,3,4 Solving tasks
automatic control systems
Didactic unit: Digital Signals
5. Synthesis of consecutive 1 3 2.4 Solving tasks

corrective devices

Didactic unit: Parallel corrective devices

13. Synthesis of parallel corrective

. 2 3 1,2,3,4 Solving tasks
devices

Literary sources

Main literature
1. I'naserpun I'. B. Teopust aBTOMaTH4YeCKOT0 peryaupoBanus : [yuedHnoe mocodue] / I'. B.
I'naseipun ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2017. - 167, [1] ¢. : un.. - Pexxum noctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000237078
2. ITloiiko B. I1. ABTOMaTH4YECKOE pETYIMPOBAHNE B JIEKTPUUECKUX CUCTEMAax | [yueOHOe
nocodbue] / B. I1. Ioiiko ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2018. - 193, [1] ¢. : wit.. -
Pexxum noctyma: http://elibrary.nstu.ru/source?bib_i1d=vtls000238444

Additional literature

1. I'naserpun I'. B. Teopus aBTOMaTH4eCKOro peryaupoBanus | yaeOHoe nocodue / I'. B. I'naspipun
; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2014. - 167, [1] c. : uin.. - Pexwum nocrymna;
http://elibrary.nstu.ru/source?bib_1d=vtls000202915




2. Boctpukos A. C. 3anaua cuHTe3a B TEOPHUH PETyIMPOBaHus | yaeOHoe mocodue / A. C.
Boctpukos ; HoBocu0. roc. Texs. yH-T. - HoBocubupck, 2011. - 103, [1] ¢. : min., Tabmn.. - Pexxum
noctymna: http:/elibrary.nstu.ru/source?bib_1d=vtls000157816

Internet resources

1. http://elibrary.nstu.ru/
2. https://e.lanbook.com/

3. http://www.iprbookshop.ru/

4, ITpoekTt «P3A» : coBpeMeHHas pejieiHas 3amuTa U HU(PPOBBIE TEXHOJIOTUN B YHEPTETHKE | CAMNT.
— 2014 — — URL: https://pro-rza.ru/ (nata obpauenust: 26.01.2021). — 3ary. ¢ sxpana. — Pexxum
noctyna: cBOOOIHBIN. — TeKCT : 3IeKTPOHHBIMN.

5. http://znanium.com/

6. Komuccapuuk B. ®@. ABromarudeckoe peryJMpoBaHUe TEXHOJIOTHYECKUX MPOLIECCOB : yueOHOe
niocobue [Inextponnsiii pecypc] / B. ®@. Komuccapuuk. — Teeps: U3n-so TI'TY, 2001. — 247 ¢. —
Pexum nocrymna:

http://fit.tstu.ru:8080/jspui/bitstream/123456789/10198/1/%D0%9 A%D0%BE%D0%BC%D0%B8
%D1%81%D1%81%D0%B0%D1%80%D1%87%D0%B8%D0%B A%20%D0%92.%D0%A4.%20
-%20%D0%90%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D
0%B5%D1%81%D0%B A%D0%BE%D0%B 5%20%D 1%80%D0%B 5%D0%B3%D1%83%D0%
BB%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%20%D1%:82
%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%
B5%D1%81%D0%BA%D0%B8%D1%85%20%D0%BF%D1%80%D0%BE%D1%86%D0%B5%
D1%81%D1%81%D0%BE%D0%B2,%202001.pdf. — 3arn. ¢ sxpana.

Methodical support and software

Methodological support

1. I'nazerpun I'. B. Teopust aBTOMaTHYECKOTO yHpaBiaeHUs [ DIEKTPOHHBINA pecypc| | dIeKTPOHHBIN
yuebHo-mMeTonuueckuii komruieke / I'. B. I'maseipun ; HoBocub. roc. TexH. yH-T. - HoBocubupck,
[2013]. - Pesxum mnoctyma: http://elibrary nstu.ru/source?bib_id=vtls000180706. - 3arn. ¢ sxpaHa.
2, ®panmysosa I'. A. Pacuer u uccienoBanye CUCTEMBI PEryJIMPOBAHUS TMHAMUYECKUM O0BEKTOM
. yuebHO-MeTonuueckoe ocodue / I'. A. @paniyzosa ; HoBocub. roc. TexH. yH-T. - HoBOCHOHpPCK,
2019. - 42, [1] c. : un.. - Pesxum poctyna: http://elibrary nstu.ru/source?bib_1d=vtls000240663

Specialized software
1 Development of cross-platform applications Microsoft Visual Studio 2015



ANNOTATION OF THE PROGRAM
Design and operation of power supply systems

Course: 2, semester : 3

Semester
Ne Kind of activity 3
1 | Total credits 4
2 | Total hours 144
Total classes in the contact form,
3 85
hours
4 | Lectures, hours 18
Practical lessons, hours 18
Laboratory studies, hours 36
of them in an active and
7 1. . 18
interactive form, hours
Consultations, hours 11
9 | Independent work, hours 59

External requirements

Creative a critical analysis of problematic situations based on a systematic approach, to develop a strategy of
actions; regarding the following learning results:

analyzes the problem situation and makes it decomposition for individual tasks .

Able to choose serial or design new objects of professional activity; regarding the following learning results:

analyzes serial objects of professional activity

Able to formulate technical tasks and use automation tools when designing professional activities; regarding the
following learning results:

demonstrates knowledge of objects of professional activity

is able to carry out professional activities, taking into account the regional features and needs of employers;
regarding the following learning results:

knows how to solve professional tasks in enterprises and in the profile industry organizations His region.

To be able to analyze the activities of enterprises and organizations of the profile industry of their region

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

analyzes the problem situation and makes it decomposition for individual tasks .

1. to know the methods for calculating the power supply systems Lections; Seminars; Laboratory
works; Independent work

demonstrates knowledge of objects of professional activity

2. to know the principles of construction and specific electrical network elements, | Lections; Independent work
the structural execution of air and Cable power lines




knows how to solve professional tasks in enterprises and in the profile industry organizations

His region.

3. To be able to calculate the parameters of the reference schemes of elements of
power supply systems; Calculate CC currents in the power supply system

Lections; Seminars; Independent
work

demonstrates knowledge of objects of professional activity

4. to know the range of electronic components manufactured by industry.

Lections; Seminars; Laboratory
works; Independent work

analyzes serial objects of professional activity

5. To be able to develop self-learning skills on practical examples to improve
technical systems using non-standard solutions

Lections; Independent work

To be able to analyze the activities of enterprises and organizations of the profile industry of

their region
6. can be able to exploit and select equipment of electric power systems and Lections; Laboratory works;
networks Independent work
Content and structure of the discipline
Table 3.1
Active Links to learning . s
Themes forms, hours Hours results Learning activities
Semester: 3

Didactic unit: Design of electrical networks, including selection of circuit solutions, parameters of the

main electrical equipment.

1. General principles for designing
power supply systems

The main terms, design stages,
definition of equipment
parameters in the design process.

2. The overall characteristics of the
transmission and distribution
systems of electrical energy.
Simulation of electrical elements.

Basic concepts, terms,
definitions; characteristics of the
electrical energy transmission
system; rated voltages of feeding
networks; characteristics of the
distribution systems of electrical
energy; System of transmission
and distribution of electrical
energy.

Didactic unit: Constructive perfo

rmance of power supply systems

3. Principles of structural
performance of the power line.

0

Features Building feed networks,
structural elements VL, selection
of wire sections.

4, Cable power lines. Toppers 6-35
square meters.

Constructive features and
methods of laying CL 6-35 kV,
features of CL 110-220 kV,
selection of cable sections.
Tackings 6-35 sg.: Design,
scope, selection of cross-section
of tires and conductive wires.

Didactic unit: Schemes of transm
distribution devices.

ission systems and d

istribution of electrical energy. Schemes of

5. Basics of constructing
transmission and distribution of
electrical energy systems. Methods
for connecting substations to the
electrical network.

3,6

Requirements for electrical
networking schemes; network
designs; Methods for connecting
substations to the electrical
network.




6. Typical schemes of distribution
devices (RU).

3,6

High and medium voltage
switchgear (RU VN and RU
CH); Low voltage switchgear
(RU NN).

Didactic unit: Structures, Schemes GPP and CHP, main electrical equipment, operation modes and

constructive execution.

7. Heat electric centers (CHP).
Power supply according to the
diagrams of deep inputs.

Structural schemes of CHP;
power supply circuit with CHP.
Schemes of deep inputs: goals,
features, power sources,
execution schemes.

Didactic unit: Calculations of the

main modes and regulation of voltage

8. Tasks for calculating and
analyzing the established electrical
network modes. The overall

Determining the parameters of
the working steady mode. The
task of choice in technical and

formulation and characteristics of 0 2 1,5 economic calculations; Main
the task of technical and economic economic indicators, choosing
calculations. the optimal power option.
Didactic unit: frequency control.
The level of frequency and
voltage in the electric power
system (EES): indicators and
quality rates of electricity; Basic
9. Indicators and quality rates of formulas. Frequency rationing,
electricity. Frequency control; 0 2 4 influence of the frequency of
Automatic frequency unloading. ED, static characteristics in
terms of frequency, primary and
secondary regulation. Principle
of operation and category ACR,
Chapes.
Table 3.2
Themes Active Hours Links to learning Learning activities

forms, hours results

Semester: 3

Didactic unit: Design of electrical networks, including selection of circuit solutions, parameters of the

main electrical equipment.

1. Analysis of power consumption
power consumption systems.

1,4

COIBLUuctoiT Ur ure poweT

supply scheme, the calculation of|
the original mode, the
construction of graphs of the
Near and the calculation of their
parameters, the calculation of the
mode for the maximum load

tima

2. Compensation of reactive power.

In the circuits of the electrical
network, select the power of the
capacitor battery and select the
locations of their installation to
reduce the reactive power over
the lines and transformers.

Didactic unit: Constructive perfo

rmance of power supply systems

3. Determination of optimal
expansion points of electrical
networks

4

Determination of optimal
dispersion points of electrical
networks.




Didactic unit: Schemes of transmission systems and distribution of electrical energy. Schemes of

distribution devices.

4, Selection of the transmission and
distribution of electrical energy

2

8

6

Learn how to choose the
distribution network schemes

Didactic unit: Structures, Schemes GPP and CHP, main electrical equipment, operation modes and

constructive execution.

Application of the conditions for

5. Choice of main equipment GPP 2 4 6 choosing and verifying the main
equipment of the GPP
Table 3.3
Themes Active Hours Links to learning Learning activities

forms, hours

results

Semester: 3

Didactic unit: Constructive performance of power supply systems

1. Determining the parameters of
the schemes for replacement of
electrical network elements (VL).

diturauurr ur ure SpeLtim
parameters of air lines with
different location of wires.
Constructing the dependences of
the specific parameters of the
VL for various sections of the

VALEAG

Didactic unit: Schemes of transm
distribution devices.

ission systems and d

istribution of electrical energy. Schemes of

2. Determining the parameters of
the schemes for replacing electrical
network elements (transformers).

Determination of parameters of
substitution schemes for power
transformers and
autotransformers of single-phase
and three-phase versions.

Didactic unit: Calculations of the

main modes and regulation of voltage

3. Calculation of the steady
transmission line mode with a
different method of setting the
source data.

It is required to perform
electrical calculation of the
power line and determine the
structural parameters of the VL:
the cross-section of the wires,
the number of chains and the
length of the power supply lines.

4. Calculation of the steady
network mode containing several
intermediate loads.

Perform the calculation of the
installed network mode in which
the load power is specified in
nodes and the voltage of the
balancing station (base voltage).
The network mode calculation is
performed in relation to its
equivalent substitution scheme,
the parameters of which are
defined earlier.

5. Calculation of the steady regime
of a closed electrical network.

It is required to determine the
parameters of the installed
electrical network mode with
double-sided power.




Calculate the operating modes of

6. Calculation of the electrical a network of two nominal
network mode containing various 1 2 1,4 stresses, the sections of which
nominal voltages. are related to the

TDN-16000/110 transformer.

Didactic unit: frequency control.

It is necessary to characterize the
difference between the actual

2 3 4 voltage in the steady mode of
operation of the power supply
system from its nominal value.

7. Calculation of voltage deviations
on consumer tires in maximum and
minimum load modes. Building
deviation chart.

Literary sources

Main literature
1. Pogeiruna, C. B. [IpoekTupoBanye 1 SKCILTyaTaLHsl CUCTEM 3JIEKTPOCHAOKEHUSL.
ITpoextuposanue CIAC : yuebHoe nocodbue / C. B. Ponpiruna. — Hosocubupcek : HI'TY, 2016. —
64 c. — ISBN 978-5-7782-3076-7. — TekcT : anekTpoHHbIH // JIaHb : 3/1eKTPOHHO-OMOIMOTe HAS
cucrema. — URL: https://e.lanbook.com/book/118119 (nara obpatuenns: 23.02.2021). — Pesxxum
DOCTyMa: JjIsl aBTOPH3. TTOJIb30BATENEH.
2. OBC HUznarenscTBO «Jlauby [DnekTpoHHEBIN pecypc| : 2IeKTpOHHO-ONOIHoTe Has CUcTeMa. -
[Poccust], 1993. - Pexum moctyma: http://e.lanbook.com. - 3ari. ¢ sxpana.
3. Ponpiruna, C. B. IlpoexkTupoBanue n 3KCIUTyaTays CHCTEM djieKkTpocHabOkenus. [lepenayda,
pacrpeneneHue, mpeodpasoBaHKe IEKTPUUECKOHN sHepTHH | yueOHoe mocodue / C. B. Ponpiruna.
— Hosocubupck : HI'TY, 2017. — 72 ¢. — ISBN 978-5-7782-3341-6. — TekcT : 3J€KTPOHHBIH //
Jlans : anexTpoHHO-0nOMmoTeunas cucrema. — URL: https://e.lanbook.com/book/118101 (mara
obpamenus: 23.02.2021). — Pexxum noctyna: 1yist aBTOpH3. MOIb30BaTENSH.
4, ®ununmora T. A. DHepreTHyecKHe PeKUMBI JIEKTPUYECKUX CTAHIIAN |
JJIEKTPOIHEPreTHUecKuX cucteM : [yueOnuk] / T. A. @unmnmosa. - Hoocubupck, 2007. - 297 ¢. :
ui.. - Pexxum moctyna: http://elibrary. nstu.ru/source?bib_1d=vtls000068745

Additional literature

1. Pycuna, A. I'. PesxuiMbl 3JIEKTPUYECKUX CTAHIIAM M DJIEKTPOIHEPTETHYECKUX CUCTEM | yueOHOE
nocodue / A. I'. Pycuna, T. A. ®wmrnmnosa. — Hosocubupck : HI'TY, 2016. — 400 ¢. — ISBN
978-5-7782-2695-1. — Tekcr : amexTpoHHbIi // JIaHb : 37EKTPOHHO-OHOIMOTEYHAS CUCTEMA, —
URL: https://e.lanbook.com/book/118099 (narta obparuenus: 23.02.2021). — Pexum moctymna: mis
aBTOPU3. MOJIL30BATENEH.

2. Oummmmosa T. A. DHepreTHUeCKre PeKUMBI JIeKTPUISCKUX CTAHLHHI U
ANIEKTPOIHEPreTHYecKux cucteM : [yuebnuk] / T. A. @ununnosa ; HoBocub. roc. TexH. yH-T. -
Hosocubupck, 2005. - 297 ¢. : nn.. - Pexum nocryma:

http://elibrary. nstu.ru/source?bib_1d=vtls000032665

3. I'yxxoB H. I1. Cuctems! snextpocHabxenus : [yueOnuk] / H. IL I'yxos, B. 5. Onbxoeckuid, [, A.
IMaBmrouenko ; Horocu®. roc. TexH. yH-T. - HoBocubupck, 2007. - 257 ¢. : uin.. - Pexum goctyna;
http://elibrary.nstu.ru/source?bib_id=vtls000080191. - MaHOBanmoHHast 06pazoBaTeIbHAs
nporpamma HI'TY "Beicokue TexHomorun".

Internet resources

1. http://elibrary.nstu.ru/
2. https://e.lanbook.com/
3. http://www.iprbookshop.ru/

4. http://znanium.com/



5. Ponpiruna, C. B. IlpoekTupoBanue n 3KCIUTyaTaius CACTEM dJiekTpocHaOxenHus. [lepenayga,
pacripeneneHue, npeodpasoBaHue dIEKTPUIECKOM dHeprun ;| yueoHoe nmocodue / C. B. Poxpiruna. —
Hoeocubupck : Uzn-so HI'TY, 2017. — 72 ¢. — Tekcr : anextponnsrii // AvidReaders.ru : caiit. —
URL:
https://avidreaders.ru/book/proektirovanie-i-ekspluataciya-sistem-elektrosnabzheniya-peredacha.ht
ml (mara obpauienus: 15.02.2021).

6. UznarenscTBo «Jlanby [DIeKTpOHHEINA pecypc] | 3JIEKTPOHHO-OMOIMOTeYHAsI CUCTEMA. -
[Poccusi], 2010. - Pexxum moctyma: http://e.lanbook.com. - 3aru. ¢ sxpana.

Methodical support and software

Methodological support

1. DnextpocHabxxeHne norpedureneil U pexxumsl. JIJabopaTOpHBIM MPAKTUKYM :
yueOHO-MeTonu4eckoe rnocodue / coctautenu B. M. 3asesiioB [u ap.]. — Tomck : TITY, 2017. —
122 ¢. — Texcrt : anextpoHHbIH // Jlab : 35mekTpoHHO-OnbmroTeunas cucrema. — URL:
https://e.lanbook.com/book/106740 (mata obparenus: 23.02.2021). — Pexxum noctymna; mis
ABTOPH3. MOJIB30BATENEH.

2. Pogeiruna C. B. IlpoekTupoBaHue U SKCIUTyaTal|sl CUCTEM JIEKTPOCHAOKESHHS
yuebHo-meTomuueckoe mocobue / C. B. Ponpiruna, J1. A. TlaBmrouenko ; HoBocub. roc. TexH. yH-T.
- HoBocubupck, 2017. - 45, [1] ¢. : un., Tabu.. - Pexum nocryma:

http://elibrary. nstu.ru/source?bib_id=vtls000236136

3. Poxgeiruna C. B. Tlpoexktuposanue u sxcrutyatanus COC [DnexkTpoHHBIH pecypc]| : 3JIeKTPOHHBIH
yueOHo-MeTonuueckuii komruiekce st 30] / C. B. Pogeiruna ; HoBocu6. roc. TexH. yH-T. -
Hosocubupck, [2015]. - Pexxum noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000221652. -
3aru. ¢ 3KpaHa.

4, [TpoexkTrpoBaHUe U IKCILTYATAI[US CUCTEM DJIEKTPOCHAOKEHHS | METOMUYECKHE YKA3AHUS K
BBITIOJTHEHHUIO pacueTHO-rpadudeckoro 3ananus "Tlpoextuposanue u sxcrutyatamus COC" st
®DOH nHanpapieHus: MarucTepckoi moarotoBku 13.04.02 "DnekTposHepreTHKA U SJIEKTPOTEXHUKA"
/ HoBocu®. roc. TexH. yH-T ; [cocT.: C. B. Poxsiruna, /1. A. ITaBirouenko]. - HoBocubupcek, 2016. -
30, [1] c. : Tabmn.. - Pexxum noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000229165

5. DAEKTPOIUTAIOIINE CHCTEMBI U DJIEKTPHUECKHE CETH | METOINYECKHE YKA3aHUS K BBITOJTHEHHIO
naboparopHsix padot ast ®OH (cneunansrocTs 140211 - DnextpocHadxkenue) / HoBocub. roc.
TexH. yH-T ; [cocT.: . A. ITaBmrouenko, C. B. Xoxnora]. - HoBocuGupck, 2006. - 51 ¢. : wi.. -
Pesxxum nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000059931

6. DJIEKTPOITUTAOINE CHCTEMBI M DJIEKTPHUECKHE CETH | METOINNYECKHE YKA3aHUS K BHITOJTHEHHIO
pacuetHo-rpaduueckoro 3ananus mis ®OH (cnermansrocts 140211 "DnextpocHabrkenue" /
Hosocub. roc. Texn. yu-T ; [cocT. 1. A. IlaBmrouenko, C. B. Xoxnoa]. - HoBocubupck, 2007. - 26,
[1] c. : Tabm., cxemsl. - Pesxum moctyma; http://elibrary.nstu.ru/source?bib_1d=vtls000070194

Specialized software
1 Microsoft Office Application Pack
2 on the analysis of electro-energy systems NEPLAN AG NEPLAN 360 Web Student Version



ANNOTATION OF THE PROGRAM
Project management in power industry

Course: 1, semester : 1

Semester
Ne Kind of activity 1
1 | Total credits 2
2 | Total hours 72
Total classes in the contact form,
3 45
hours
4 | Lectures, hours 18
Practical lessons, hours 0
Laboratory studies, hours 18
of them in an active and
7 1. . 18
interactive form, hours
Consultations, hours 7
9 | Independent work, hours 27

External requirements

is able to manage the project at all stages of its life cycle; regarding the following learning results:

Participates in the management of the project at all stages of the life cycle

can organize and manage the work of the team, developing a command strategy to achieve the goal; regarding
the following learning results:

demonstrates the understanding of the principles of teamwork

manages the team members to achieve the task

are able to determine and implement priorities of their own activities and how to improve self-assessment;
regarding the following learning results:

evaluates their resources and their limits (personal, situational, temporary), optimally use them to successfully
fulfill the assigned task

is able to carry out professional activities, taking into account the regional features and needs of employers;
regarding the following learning results:

has an idea of ??regional development features and knows the specifics Professional Labor Market

To be able to analyze the activities of enterprises and organizations of the profile industry of their region

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

Participates in the management of the project at all stages of the life cycle

1. UK-3. 2 2. Manages the team members to achieve the task Lections; Laboratory works;
Independent work

demonstrates the understanding of the principles of teamwork




2. UK-3. 1 1. Demonstrates an understanding of the principles of teamwork

Lections; Laboratory works;
Independent work

manages the team members to achieve the task

3. UK-3. 2 2. To be able to: establish and maintain contacts that ensure successful
work in the team: Apply the main methods and norms of social interaction to
implement their role and interact within the team.

Laboratory works; Independent
work

evaluates their resources and their limits (personal, situational, temporary), optimally use
them to successfully fulfill the assigned task

4. UK-6. 1 1. Assesses its resources and their limits (personal, situational,
temporary), they are optimally used to successfully fulfill the assigned task

Laboratory works; Independent
work

has an idea of ??regional development features and knows the specifics Professional Labor

Market

5. PC-1.V/PR. 3 3. It has an idea of ??the peculiarities of regional development
and knows the specifics of the labor market in the field of professional activity

Laboratory works

To be able to analyze the activities of enterprises and organizations of the profile industry of

their region

6.PC-1.V/PR. 4. To be able to analyze the activities of enterprises and
organizations of the profile industry of their region

Laboratory works

Content and structure of the discipline

Table 3.1

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 1

Didactic unit:

1. History of project management
in Russia and abroad

1.1. Project management abroad
1.2. Evolution of project
management in Russia 1.3.
Prospects for project
management system in Russia

2. The main provisions of the
project management system

2.1. Concepts "Project”, "Project
Management", "Investment
Project". Signs of the project
2.2. Classification of projects
2.3. Project environment 2.4.
Project Life Cycle 2.5. Project
participants 2.6. Organizational
structures of project teams

3. Initiation Project

3.1. The concept and main
processes of project initiation
3.2. Formation of the goals and
objectives of the project 3.3.
Expert assessment of alternative
project options 3.4. Project
design design

4. Project planning

4.1. Project planning tasks 4.2.
The main stages of project
planning 4.3. Optimization of
network graphics (examples of
solving problems)




5. Project implementation

5.1. Control of the subject area
5.2. Temporary Parameters
Management 5.3. Financing and
Cost Management 5.4. Quality
management in the project 5.5.
Management of human resources
5.6. Supplies and Contract
Management

6. Completion of the project

6.1. Closing the project for the
main functional areas 6.2.
Documentary design of the
completion of the project

7. Project management in energy

On the materials of the energy
enterprise illustrate the main
provisions of the project
management system

8. Investment Design: Basic
Concepts

8.1. The concept of investment
8.2. Classification of
investments 8.3. Business Plan
of the Investment Project 8.4.
Accounting time factor when
evaluating investment efficiency
8.5. Accounting for depreciation
when evaluating investment
efficiency

9. Evaluation of the effectiveness
of investment projects

9.1. Types of effectiveness of
investment projects 9.2.
Evaluation of the financial
consistency of investment
projects 9.3. Simple methods of
economic assessments 9.4.
Complex (dynamic) methods of
economic assessments 9.5.
Ranking of investment projects

10. Discount rate calculation
methods

10.1. Concept of discount rate

10.2. Approaches and methods
for calculating the risk-free bet
10.3. Discount rate calculation
methods

11. Evaluation of the effectiveness
of investment projects with risk and
uncertainty

11.1. The concept and essence of
uncertainty and risk. Risk
classification 11.2. Methods of
guantitative and qualitative
assessments of risks of
investment projects 11.3.
Methods of reducing risks

12. Evaluation of investment
projects in power engineering

Review of the practice of
assessing investment projects in
the energy sector

Table 3.2

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 1

Didactic unit:




Task 1. Create a business plan
"Expansion of the production of
tools” Task 2. Creating a model
of a company and an investment
1. Development Plan MS Project 2 2 1,2,3,4,5,6 |project Task 3. Analysis of the
project feasibility Task 4.
Project Efficiency Analysis
Task 5. Construction of graphs
Task 6. Creating reports

Task 1. Creating a Business Plan
"Auto Parts Manufacture™ using
atemplate Task 2. Analysis of
the project feasibility Task 3.
Project Efficiency Analysis
Task 4. Construction of graphs
Task 5 Analysis of investment
projects using the WHAT-IF
analysis program Task 6.
Creation and analysis of the
combined project "Expansion of
production"

2. Development and analysis of

projects in Project Expert 4 4 1,234

Task 1. Creating an investment
project "Expansion of the
production of tools" Task 2.
Creating an investment project
"Auto parts production" Task 3.
Analysis of the project group

3. Development of a business plan
by means of Alt-Invest amounts

It is necessary to determine the
cost of the project for the
reconstruction of electrical
networks by the method of
enlarged indicators for the
subsequent assessment of
economic efficiency. In the
process of reconstruction, the
construction of new PS and LPP,
dismantling the old

4. Calculation of the magnitude of
capital investments on the project

Teach students to calculate the
cost of reconstruction of the
energy facility using PC
"Gosstroysmet™

5. Determination of the estimated
cost of reconstruction of the energy 4 4 1,4,5,6
facility

Literary sources

Main literature

1. ITpeoGpaxenckas T. B. Vopasnenue npoexramu : [yuebHoe mocobue] / T. B. IIpeobpakenckas,
M. III. Myprasuna, A. A. Anernuaosa ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2018. - 121,
[1] c. : mn., Tabun.. - Pexxum noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000238156

2. Yepuos C. C. YopapneHre NpoeKTaMu B 3HepreTHKe [ DIIEKTPOHHBIN pecypc| | JIEKTPOHHBIN
kypc snekmwii / C. C. YepHos ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2017. - 1 35ekTpoH. onT.
muck (CD-ROM). - Pexxum noctyna: http://elibrary.nstu.ru/source?bib_id=vtls000237307. -
CeuperenscTBo 0 peructpaunu Ne 23275,

3. Bacunbea M. B. JlabopaTopHbie paOOTHI TIO TUCIUATUIAHE « Y TIPaBIeHUE MPOSKTAMID
[DnexTpoHHbIi pecype] | cOopHuUK 3ama4 u yrnpaxkHenuii / M. B. BacunseBa ; HoBocu6. roc. TexH.
yH-T. - HoBocubupck, [2015]. - Pexxum noctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000214379. - 3arn. ¢ sxpaHa.




Additional literature

1. Mexos U. C. UuBectuinu: onenka 3(p(HeKTHBHOCTH U npuHsTHE pemeHuii : [yuebunk]| / W. C.
Mexos, C. U. MexoB. - HoBocubupck, 2018. - 379 c. : mi., Tabn.. - Pexum gocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000238200

2. JIponosa 0. B. Dxonomuueckoe 000CHOBaHHE MMPOEKTOB B dHEPreTHKE | [yueOHoe mocobue] /
FO. B. /lponosa ; HoBocu6. roc. TexH. yH-T. - HoBocubGupck, 2017. - 143, [1] ¢. : un., Tabm.. -
Pexxum nocryrma: http://elibrary.nstu.ru/source?bib_1d=vtls00023 7465

Internet resources

1. PMBOK. Guide and Standards : caiit / Project Management Institute. — 2021. — URL:
https://www.pmi.org/pmbok-guide-standards (mara obpamenus: 15.02.2021). — TekcT :
3JEKTPOHHBIH.

2.TOCT P 58305-2018. Cucrema MeHemKMEHTA ITPOEKTHOM nestenbHOCTH. [IpoekTHbIi oduc
HaIMOHAJIbHBINA cTaHaapT Poccutickoit @eneparuu : u3nanue oQUIIHATBHOE | YTBEPIKIEH U BBEIEH
B neiicteue IIprkazom @enepanbHOro areHTCTBA MO TEXHUYECKOMY PEryJUPOBAHUIO U METPOJIOTUH
ot 13 nexabpst 2018 r. Ne 1101-cr : BBenen BriepBeie : nara Beenenus 2019-06-01 / paspaboran
AHO «lleHTp OLEHKH U Pa3BUTHS MPOSKTHOTO yrpasjeHus» [u ap.]. — Mocksa :
Crannmaptundopm, 2018. — URL:

https://pmufa.ru/assets/st/%D0%93%D0%9E%D0%A 1%D0%A258305-2018. pdf (nara
obpamenus: 26.02.2021). — TekcT : 3MEKTPOHHBII.

3.TOCT P 54869-2011. IlpoexTHbIit MeHemkMeHT. TpebOBaHUS K YIIPABIEHUIO TTPOEKTOM :
HaIMOHANBHBIN cTaHnapT Poccuiickoit @enepatuu : u3naHue opHUIMATIBHOE | YTBEPIKAEH U BBEAECH
B aeiicteue [Iprkazom @enepanbHOro areHTCTBA MO TEXHUYECKOMY PEryJUPOBAHUIO U METPOJIOTUH
ot 22 nexabpst 2011 r. Ne 1582-cr : BBenen BriepBeie : nara Beenenus 2012-09-01 / paspaboran
AHO «llenTp cranmapTU3aiuu ynpaeieHus npoekrammy. — Mocksa : Crangaptundopm, 2012, —
URL: http://gostrf.com/normadata/1/4293797/4293797785 .pdf (nara obpamenus: 26.02.2021). —
TekcT : 37K TPOHHBIN.

4. http://elibrary.nstu.ru/
5. https://e.lanbook.com/
6. http://www.iprbookshop.ru/

7. http://znanium.com/

Methodical support and software

Methodological support

1. Auxo B. A. Ynpaenenue npoekramu. PazpaboTtka OusHec-miana cpencreamu Project Expert
[DnexTpoHHEIH pecypc] : yueGHO-MeTomuueckoe mocodue / B. A. Suxo ; HoBocu6. roc. TexH. yH-T.
- Hoocubupck, [2015]. - Pexxum moctyra: http://elibrary.nstu.ru/source?bib_1d=vtls000222638. -
3ary. ¢ sKpaHa.

2. Bapanosa . B. Orenka 5 GeKTHBHOCTH MPOEKTOB U MpOorpaMm [ DJIeKTPOHHBIN pecypc] :
3JIEKTPOHHBIH yueOHO-MeTonuueckuii komrutekce / . B. bapanosa, E. B. Xomxkuu ; HoBocub. roc.
TexH. yH-T. - HoBocubupck, [2019]. - Pexum nocryma:
http://elibrary.nstu.ru/source?bib_id=vtls000239902. - 3ar. ¢ sxpana.

3. KapnoBuu A. U. [IpoexTHeIi aHanmm3 [DJIEKTPOHHBIN PECYPC| ;| AIMEKTPOHHBIN
yueOHO-MeTonudeckuii komruieke / A. U. Kapriosuu ; HoBocu6. roc. TexH. yH-T. - HoBocubupck,
[2017]. - Pesxum noctyma: http://elibrary nstu.ru/source?bib_id=vtls000236223. - 3arn. ¢ skpaHa.
4. SAluxo B. A. UuBecTuruu [ DnekTpoHHBIN pecypc| : 3EKTPOHHBIN y4eOHO-MeTOauIeCKUi
xomrutekc / B. A. fuko ; HoBocu®. roc. texu. yH-T. - HoBocubupck, [2019]. - Pexum mocryma;
http://elibrary.nstu.ru/source?bib_1d=vtls000240642. - 3ara. ¢ sxpaHa.



5. SAuko B. A. Ynpasnenue npoekramu. Pa3paboTka u aHaM3 rpynmsl MPOEKTOB CPEACTBAMHU
Project Expert 6 Holding [Dnextponusiii pecypc] : yueOHo-mMeTomuueckoe mocodue / B. A. Suko ;
Hosocub. roc. texH. yH-T. - HoBocubGupck, [2015]. - Pexum nocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000222641. - 3arx. ¢ sxpaHa.

6. AAuxo B. A. Ympasnenue npoekramu. Pazpabotka OusHec-1utana cpencresamu AnbT-MHBECT
[DnexTpoHHSI pecypc] : yueObHO-MeToanueckoe mocodue / B. A. Siko ; HoBocu®. roc. TexH. yH-T.
- HoBocubupck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000222642. -
3ary. ¢ sKpaHa.

Specialized software

1 Microsoft Product Planning, Resource Management and Collaboration Microsoft Project
Professional

2 Local Server Dmitry Dmitry Laboratory Denwer
3 Microsoft Office Application Pack



ANNOTATION OF THE PROGRAM
Optimization of power supply systems

Course: 1, semester : 2

Semester
Ne Kind of activity 2
1 | Total credits 4
2 | Total hours 144
Total classes in the contact form,
3 82
hours
4 | Lectures, hours 18
Practical lessons, hours 18
Laboratory studies, hours 36
of them in an active and
7 1. . 18
interactive form, hours
Consultations, hours 8
9 | Independent work, hours 62

External requirements

Creative a critical analysis of problematic situations based on a systematic approach, to develop a strategy of
actions; regarding the following learning results:

analyzes the problem situation and makes it decomposition for individual tasks .

Forms possible options for solving problems

produces a strategy for solving the task

Able to choose serial or design new objects of professional activity; regarding the following learning results:

Applies methods for analyzing options, develop and search for compromise decisions with assessment Project
Implementation Efficiency

Can plan and perform physical and mathematical research, interpret and submit results in the form of articles
or Patents; regarding the following learning results:

Interprets and presents results in the form of articles or patents

performs physical and mathematical research.

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

analyzes the problem situation and makes it decomposition for individual tasks .

1. UK-1. 1 1. Analyzes the problem situation and makes it a decomposition into Lections; Seminars; Laboratory
separate tasks. works; Independent work
produces a strategy for solving the task
2. -one. 2 2. Develops a strategy for solving the task Lections; Seminars; Laboratory
works; Independent work




Forms possible options for solving problems

3. UK-2. 1 1. To know: types of resources and restrictions for addressing
professional tasks; Basic methods for evaluating different ways to solve problems;
current legislation and legal norms regulating professional activities.

Lections; Seminars; Laboratory
works; Independent work

Applies methods for analyzing options, develop and search for compromise decisions with

assessment Project Implementation Efficiency

4. PC-3.V/PR. 3 3. Applies methods for analyzing options, develop and search for
compromise solutions with an assessment of the project implementation efficiency

Lections; Seminars; Laboratory
works; Independent work

performs physical and mathematical research.

5. PC-4.V /PR. 2 2. Performs physical and mathematical studies

Lections; Seminars; Laboratory
works; Independent work

Interprets and presents results in the form of articles or patents

6. PC-4.V /PR. 3 3. Interprets and represents results in the form of articles or
patents

Lections; Seminars; Laboratory
works; Independent work

Content and structure of the discipline

Table 3.1

Active Links to learning
Themes forms, hours Hours results

Learning activities

Semester: 2

Didactic unit: General formulation of the optimization problem

1. Setting the problem of
optimizing the modes of electric 2 2,5,6
power systems

Didactic unit: Methods of linear programming

2. General characteristics of linear
programming methods

3. Typical linear programming
tasks. Graphic method for solving 2 1,2,5,6
linear programming tasks.

4. Simplex-Method Solution of

Linear Programming Problem 2 1,2,56

Didactic unit: Nonlinear programming methods

5. General characteristics of

. . 2 1,2,5,6
nonlinear programming methods

6. The method of loafing factor of
Lagrange and its use in engineering 2 1,2,5
practice.

7. Setting the task of compensation Setting the task of compensation

of reactive power. Solving the

problem using nonlinear 2 12,34

of reactive power. Solving the
problem using nonlinear

programming methods. programming methods.

8. Optimization of power system
modes for active and reactive
power using nonlinear
programming methods

2 1,2,5

9. Complex optimization of power
system modes using a gradient
optimization method. Accounting
restrictions in optimization tasks.

2 1,2,3,4,5




Table 3.2

Themes

Active

Hours

Links to learning

Learning activities

forms, hours results
Semester: 2
Didactic unit: Methods of linear programming
1. Models and methods of linear Performing a computin
programming in the tasks of the 8 1,2,5,6 'ming puting
X . experiment on a computer
electric power industry
5. Implementation of the Graphic Implementation of the Graphic
and Simplex Method of Linear 4 1,2,3,5 and Simplex Method of Linear
Programming Programming in Microsoft Excel
Didactic unit: Nonlinear programming methods
2. Nonlinear programming methods Performing a computin
for solving problems optimization 8 1,2,3,506 'ming puting
experiment on a computer
of power systems
3. Optimization of the mode of the Performing a computing
. . 8 1! 2; 31 51 6 1
electrical network by active power. experiment on a computer
Realization of yamodel and
6. Implementation of reactive 8 12345 methods for compensating
power compensation models e reactive power into sparing
networks SES
Table 3.3
Active Links to learning . L
Themes forms, hours Hours results Learning activities
Semester: 2
Didactic unit: Methods of linear programming
1. Mathematical models of typical
linear programming tasks. The The formation of a mathematical
algorithm for the formation of a 2 2 1246 model for the substantive
mathematical model for the SR formulation of the optimization
substantive formulation of the problem.
optimization problem.
2. Graphic Method Solution of 2 2 126 Solving linear programming
Linear Programming Problem T tasks using a graphical method
3. Simplex-Method Solution of Study of the simplex method
. . 2 2 1,2,6 .
Linear Programming Problem algorithm
Didactic unit: Nonlinear programming methods
4. Mathematical models and
methods of nonlinear programming . .
and their application in power 2 2 1,2,4,5,6 Solw_ng tasks on the topic of
practical classes.
management modes management
tasks
5. The optimal distribution of the
active power between the CHP with Independent work under the
. - 2 2 11 2; 31 5 1
the help of nonlinear programming guidance of the teacher
methods
6. Optimization of the mode of
reactive power using nonlinear 2 2 1,2,3,4,5 Independent work under the

programming methods

guidance of the teacher




7. Compensation of reactive power
based on nonlinear programming 4 4 1,2,3,4,5
methods

Independent work under the
guidance of the teacher

8. The use of gradient optimization
methods in the tasks of the electric
power industry. Accounting for
restrictions.

Solving tasks on the topic of

2 2 1,2,5 .
practical classes.

Literary sources

Main literature

1. JIroGuenko B. S. OntuMusanus cucteM 3aeKTpOCHAOKEHUs. 3a1aui JTUHEHHOTO U HEJIMHEHHOTO
nporpamMmupoBanus : yaeOHoe rmocobue / B. 5. JlroGuenko, C. B. Pogeiruna ; HoBocu6. roc. TexH.
yH-T. - HoBocubupck, 2020. - 88, [1] c. : wi., Tabn.. - Pexxum goctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000242633

2. Omwmnmosa T. A. OnTuMu3aiys pesKUMOB 3JIEKTPOCTAHIINN U SHEPrOCHCTEM : yUeOHUK /ISt
sHepreTudeckux crieruansaoctei / T. A. @unurmora, FO. M. Cunopkun, A. I'. Pycuna ; Hoeocu®.
roc. TexH. yu-T. - HoBocubupck, 2018. - 355 ¢. : ni.. - Pexum nocryna:

http://elibrary. nstu.ru/source?bib_i1d=vtls000237744

3. Pycuna A. I'. PexxuMbl 37IEKTPHYECKUX CTAHIIUN U 3JIEKTPOIHEPTETUYECKUX CUCTEM : [yueOHOe
rocoOue 1Mo HarpaBJICHHUIO IMOATOTOBKH "DJIeKTpOsHepreTHKa U dekTpoTexnuka'] / A. I'. Pycuna,
T. A. ®umunmosa. - HoBocubupck, 2016. - 398, [1] ¢. : ni., Taba.. - Pexxum moctymna:

http://elibrary nstu.ru/source?bib_i1d=vtls000220184

Additional literature

1. ®ummnmora T. A. OnTUMU3aIAsS PEKUMOB AJIEKTPOCTAHIIMN U SHEPTOCUCTEM | YUSOHUK IJIst
sHepreTuueckux creruansaocrei / T. A. @unmurmora, FO. M. Cunopkus, A. I'. Pycuna ; Horocu®.
roc. TexH. yH-T. - HoBocubupck, 2016. - 355 ¢. : mi., cxemsl, Tab.. - Pexum nocryna:
http://elibrary. nstu.ru/source?bib_id=vtls000222724

2. Pycuna A. I'. PexxuMbl 37IeKTPUYECKUX CTAHITHN U SJIEKTPOIHEPTETUYECKHUX CUCTEM | [yueOHMK] /
A.T. Pycuna, T. A. ®unmunnosa. - HoBocubupcek, 2014. - 398, [1] c. : wn., Tabun.. - Pexum goctyna;
http://elibrary.nstu.ru/source?bib_1d=vtls000202820

3. JIeikun A. B. Dnektpuueckue cuctemsl u cetu : [yuebuuk] / A. B. JIsikun. - HoBocuGupck,
2017. - 361, [1] c. : ui., Tabm.. - Pesxxum gocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000233296

Internet resources

1. eLIBRARY .RU (Hayunas snekrponnas oubnuorexka PO®H) [DnexTpoHHBIH pecypc]. —
[Poccust], 1998. — Pexxum moctyna: http://(www.elibrary.ru). — 3ar. ¢ sxpaHa.

2. http://elibrary.nstu.ru/

3. DnextponHo-OubmmoTeunas cuctema HI'TY [DnextpoHHBI pecypc] :
3eKTPOHHO-OnbmoTeunas cucrema. — [Poccust], 201 1. — Pesxxum moctyna: http://elibrary. nstu.ru/.
— 3ary. ¢ sKpaHa.

4. https://e.lanbook.com/
5. http://www.iprbookshop.ru/

6. http://znanium.com/

Methodical support and software

Methodological support




1. OnTuMu3anys B 2JIeKTPOIHEPreTHYSCKUX CUCTeMax : yuebHo-MeToanueckoe mocodme / [A. T
Pycuna u np.] HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2015. - 154, [1] c. : cxemsr, Tadm.. -
Pexxum nocryra: http://elibrary.nstu.ru/source?bib_1d=vtls000216624

2. JTrobuenko B. 1. Meroas! ontumMu3anuu [DIeKTPOHHBIN PECypc]| : 31eKTPOHHBIN
yueOHO-MeTonuueckuii komruieke / B. . JIro6uenko ; HoBocu6. roc. TexH. yH-T. - HoBocuOupCK,
[2012]. - Pesxum goctyma: http://elibrary nstu.ru/source?bib_id=vtls000208143. - 3arn. ¢ skpaHa.
3. MeTonp! ONTHMH3AIMH B 33[1a4aX JIEKTPOIHEPTETUKH | METOMUUECKUE YKA3AHUS TSI
BBITMIOJTHEHUS] KOHTPOJIBHBIX paboT no aucouruinHae "Mertonet onrumusaruu B COC" s ®OH
3a0uHOM (popmel 00yuenus | / HoBocub. roc. TexH. yH-T ; [coct. B. . JIroGuenko, /1. A.
IMaemrouenko]. - HoBocubupck, 2008. - 45, [3] ¢. : un.. - Pesxkxum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000088399

Specialized software
1 PTC Mathcad
2 Microsoft Office Application Pack



ANNOTATION OF THE PROGRAM
Autonomous systems Power Supplies

Course: 1, semester : 2

Semester
Ne Kind of activity 2
1 | Total credits 4
2 | Total hours 144
Total classes in the contact form,
3 64
hours
4 | Lectures, hours 18
Practical lessons, hours 18
Laboratory studies, hours 18
of them in an active and
7 1. . 18
interactive form, hours
Consultations, hours 8
9 | Independent work, hours 80

External requirements

Creative a critical analysis of problematic situations based on a systematic approach, to develop a strategy of
actions; regarding the following learning results:

analyzes the problem situation and makes it decomposition for individual tasks .

Able to choose serial or design new objects of professional activity; regarding the following learning results:

analyzes serial objects of professional activity

Applies methods for analyzing options, develop and search for compromise decisions with assessment Project
Implementation Efficiency

Formulates the objectives and objectives of the study

Able to formulate technical tasks and use automation tools when designing professional activities; regarding the
following learning results:

uses automation tools when designing

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

analyzes the problem situation and makes it decomposition for individual tasks .

1. UK-1. 1 1. Analyzes the problem situation and makes it a decomposition into Lections; Independent work
separate tasks.

2. to know the methods of calculation and basic regulatory documents for the design | _ections; Seminars; Laboratory
of autonomous power supply systems based on the base Constantly sources of works; Independent work
energy.

uses automation tools when designing




3. PC-2.V /PR. 3 3. Uses automation tools when designing

Lections; Seminars; Laboratory
works; Independent work

4. to be able to apply mathematical methods of multi-criteria search solutions to
justify the options for autonomous electrical supply of objects

Lections; Seminars; Independent
work

5. Know Mathematical Models of Calculation of Work and Transitional

Characteristics

Lections; Seminars; Laboratory
works; Independent work

6. Know the main units and methods for measuring electrical, magnetic and

non-electrical values ??

Lections; Seminars; Laboratory
works; Independent work

analyzes serial objects of professional activity

7. To be able to develop applied software for calculations on clusters and
metacompitters using techniques, methods and languages. Parallel programming

Lections; Seminars; Laboratory
works; Independent work

8. PC-3.V/PR. 1 1. Analyzes serial objects of professional activity

Lections; Seminars; Independent
work

Formulates the objectives and objectives of the study

9. To be able to identity the necessary resources to implement the design problems

Lections; Seminars; Laboratory
works; Independent work

10. PC-3.V /PR. 2 2. Forms design solutions for new objects of professional

activity

Seminars; Independent work

Applies methods for analyzing options, develop and search for compromise decisions with
assessment Project Implementation Efficiency

11. Know the basic methods of multicriterial search for solutions

Lections; Seminars; Laboratory
works; Independent work

12. PC-3.V / PR. 3 3. Applies methods for analyzing options, develop and search for

compromise solutions with an assessment of the project implementation efficiency

Seminars; Independent work

13. To be able to use the methods of a feasibility study of project decisions

Lections; Seminars; Laboratory
works; Independent work

Content and structure of the discipline

Table 3.1
Active Links to learning . s
Themes forms, hours Hours results Learning activities
Semester: 2
Didactic unit: Introductory PART
1. main types of autonomous Acquaintance with the designs
power supply systems and modern 0 2 1,2 and principle of compressors,

trends of their development

pumps and fans

Didactic unit: Evaluation of potential energy resources of the area

2. Evaluation of the hydrological

obtaining information on the
hydrological characteristics of

resources of the region and the 0 2 2,7 the river and determination
level of insolation based on their energy potential
of this river.
Didactic unit: Constructive elements of autonomous systems of power supply
Study of the types of
111235 7 photoelectric transducers, their
3. Photoelectric converters 2 2 T 8 ' 7' 7" ltechnical characteristics, as well
as the power supply systems
based on them
4. Small hycropower. Water appliction of sability criteria
sinking structures and 0 2 2,57 PP y

hydrotherbins MGES

for analyzing linear pulse
systems




5. Generators and stabilization

Study of the main types of
generators and the use of them in
various options for autonomous

2 2 13,2,5,7 |power supply systems, as well as
systems of output parameters ;
the analysis of modern systems.
Stabilization of the weekend
parameters
6. Fuel autonomous electrical inMs?allngigiss ?E:gﬁ[{grl‘%ﬁéﬁl
installations (DES, GPU, GTU, 0 2 13,2,5,7 . e
. power supply, their classification
BiodeS) L
and specifications.
Studying the principle of
- . operation and classification of
7. Electricity accumulation electro-chemical ener
systems and semiconductor 0 2 13,2,5,7 ay

transducers

accumulators. Studying types of
inverter rectifier systems.
Conditions for their choice.

Didactic unit: Modes of autonomous power supply systems

8. Management of the working
modes of autonomous systems

11,2,5,6,7,9

Studying established and
transient modes of operation of
autonomous systems consisting
of several sources of electricity
of various types

Didactic unit: Technical Economi

¢ substantia

tion of options

9. Technical and economic

Feasibility study of the

comparison of autonomous options 2 2 11, 13,4,7 |autonomous power supply
Power supply systems system
Table 3.2
Themes Active Hours Links to learning Learning activities

forms, hours

results

Semester: 2

Didactic unit: Modes of autonomous power supply systems

1. Simulation modeling of
autonomous electrosal import
systems | am in Matlab Simulink

11,2,5,6,7,9

Imitation modeling of
autonomous power supply
systems in the MATLAB
Simulink environment.
Laboratory protection

Didactic unit: Technical Economi

¢ substantia

tion of options

2. Conducting technical and

Calculation and comparison of
the effectiveness of several

economic calculations based on the 9 13,3,9 options for autonomous power
software product "HOMER" supply systems for a specific
area
Table 3.3
Themes ACtive | s |LiNKs to learning Learning activities

forms, hours

results

Semester: 2

Didactic unit: Evaluation of potential energy resources of the area




Calculation of the hydrological
1. Calculation of hydrological characteristics of the river based

o . 0 2 10,2,3,7,8 c g
characteristics of rivers on the characteristics of the
analog river

Definition of the average daily
and mid-hour insolation values
??0n an arbitrary oriented
surface during the year

2. Calculation of the level of
insolation into an arbitrary oriented 2 2 7
surface

Didactic unit: Constructive elements of autonomous systems of power supply

Study of the Metal Power
2 2 13,2, 3,5, 7 |Calculation Methods and Annual
Electricity Generation Maja HPP

3. Calculation of the settled power
of small hydroelectric power supply

Calculation of the parameters of

g'baigu;zgfn Osio[?zlfse power with 0 2 10, 15’ 7138 2,3, the diesel station, block of
9y g T batteries and inverter block
5. Designing an autonomous Select type and number of
. 10, 11,12, 2, 3, .
photoelectric system for power 0 2 2 photopanels for coating a
supply of the building household consumer load

Didactic unit: Modes of autonomous power supply systems

Calculation of the established
system-based modes based on
DES and IGP

6. Power balance in the 10, 11, 12, 2, 3,
4 4
autonomous power supply system 56,7,9

Didactic unit: Technical Economic substantiation of options

7. Calculation of cost and technical
and economic comparison of
options for autonomous power
supply systems

calculation of the cost of
2 4 11, 13,4,9 [electricity for various options for
power supply of the object

Literary sources

Main literature

1. Yaanor C. H. Bo3oOHOBIsIEMbIE HCTOUHUKH YHEPTHH ;| yueOHOe TTocoOue it By30B T10
HaripasJyieHuI0 oArotoBku 140400 - "OnexkTposHepreTuka v 3JIEKTPOTEXHHUKA', MO JIb
"Onextposnepreruxa” / C. H. Ynanos. - HoBocubupck, 2014. - 457, [1] ¢, [6] 1. wi. : wi.. - Pesxxum
nocryrma; http://elibrary.nstu.ru/source?bib_1d=vtls000184901
2. M'upaposHepreTuka : [yueOHoe mocoOue ayist By30B MO HarpasjieHuro moarotoBku 140200 -
"Onextposnepretuka'] / T. A. @ununmosa [u ap.] ; HoBocub. roc. TexH. yH-T. - HoBocubupck,
2012. - 619 c. : un., Taba., cxemsl. - Pexxum noctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000167796

Additional literature
1. I'DC : uckyccrro ynpasienus : [monorpadus / A. I'. Pycuna u ap. ; mox pen. A. I'. Pycunoii]. -
Hosocubupck, 2019. - 224, [1] c., [2] n. v : wn., Tabn.. - Pexxum nocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000242222. - JTom. THT. JI., OTJI. aHTJL..
2. I'yxos H. I1. Cuctemsr 3nextpocHabOxkenus : [yueOuuk] / H. IL I'yxos, B. . Onexoeckuid, [1. A.
IMaBmrouenko. - HoBocubupcek, 2015. - 257 ¢. : un.. - Peskxum moctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000221990

Internet resources

1. O6yxos C. I'. MUKpOruapO3IeKTPOCTAHLIAHN ;| KyPC JIEKLIHMH K MaruCTEPCKOU MPOrpaMme
«Bo306HOBIsIEMBIE UCTOYHUKH dHeprum» [InektponHsiii pecypc] / C. I'. O6yxos. — Tomck, 2009. —
63 c. — Pexxum moctyma :
http://portal.tpu.ru/SHARED/s/SEROB/uchebrab3/Tabdists3/kons 1 microges.pdf. —3aru. ¢
IKpaHa.

2. http://elibrary.nstu.ru/




3. UHCOT : npoektupoBaHue, cepuitHoe n3rotopyienre u MoHTax Mmuau ['3C u mukpo 'DC
[DnexTponHsIil pecypc] : caitt. - Pexxum moctyma: http://www.inset.ru/r/index htm. - 3arm. ¢
SKpaHa.

4. https://e.lanbook.com/

5. eLIBRARY RU (Hayunas >nextponnas 6ubnuorexka POOU) [DnexTpoHHbIN pecypc]. —
[Poccust], 1998. — Pexxum moctyna: http://(www.elibrary.ru). — 3ar. ¢ sxpaHa.

6. http://www.iprbookshop.ru/

7. http://znanium.com/

Methodical support and software

Methodological support
1. ITpoexkTrpoBaHKe U SKCIUTyaTallHsl yCTAHOBOK HETPAAUIMOHHOW U BO30OHOBJISIEMOM YHEPTETHKH
. METOIUYECKHE YKa3aHUs K BBINOJHEHUIO JabopaTopHbIx paboT mis ®OH (cnennansHocTH
140202 - HetpaguiuoHHbIe ¥ BO30OHOBIIIEMbIE UCTOUHUKH dHepruu u 140211 -
OnexrpocHabxenne) / HoBocuO. roc. texH. yH-T ; [coct.: C. H. Ynmanos, B. I'. Ilansues, H. B.
3ybona]. - HoBocubupck, 2011. - 72, [2] c. : nn.. - Pexum gocrymna:
http://elibrary.nstu.ru/source?bib_id=vtls000153891
2. ABTOHOMHBIE CUCTEMBI JJIEKTPOCHAOKEHMSI | KOHTPOJILHBIE 33[IaHUsI K METOIUYECKHE YKA3AHUS
K UX BBIMIOJIHEHHUIO JIsI MArUCTPAHTOB OYHOT'O M 3a0YHOr0 OTAesieHui HanpasieHus 13.04.02
"DnexkTposHepreTrka u ektporexHuka” / Hopocuo. roc. texu. yu-T ; [cocT.: C. B. Mutpodanos,
H. B. 3y6oga]. - HoBocubupck, 2017. - 72, [1] c. : un., Tabn.. - Pexxum noctymna:
http://elibrary. nstu.ru/source?bib_1d=vtls000234484
3. Opraausanus caMOCTOSTeIbHON paboTsl cTyaeHToB HOBOCHOMPCKOro rocyiapcTBEHHOTO
TEXHHYECKOTO YHUBEPCHUTETA | MeToanuecKoe pykoBonctso / HoBocu®. roc. TexH. yH-T ; [cocT.: O.
B. Hukurun, T. FO. Cypraunal. - HoBocubupck, 2016. - 19, [1] ¢. : Tabn.. - Pexxum goctyna:
http://elibrary. nstu.ru/source?bib_i1d=vtls000234042

Specialized software
1 Development of cross-platform applications Microsoft Visual Studio 2015



ANNOTATION OF THE PROGRAM
Management of power supply systems

Course: 1, semester : 1

Semester
Ne Kind of activity 1
1 | Total credits 4
2 | Total hours 144
Total classes in the contact form,
3 49
hours
4 | Lectures, hours 18
Practical lessons, hours 18
Laboratory studies, hours 0
of them in an active and
7 1. . 18
interactive form, hours
Consultations, hours 11
9 | Independent work, hours 95

External requirements

Creative a critical analysis of problematic situations based on a systematic approach, to develop a strategy of
actions; regarding the following learning results:

analyzes the problem situation and makes it decomposition for individual tasks .

Able to choose serial or design new objects of professional activity; regarding the following learning results:

analyzes serial objects of professional activity
Able to formulate technical tasks and use automation tools when designing professional activities; regarding the
following learning results:

demonstrates knowledge of objects of professional activity

uses automation tools when designing
is able to carry out professional activities, taking into account the regional features and needs of employers;
regarding the following learning results:

knows how to solve professional tasks in enterprises and in the profile industry organizations His region.

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

analyzes the problem situation and makes it decomposition for individual tasks .

1. UK-1. 1 1. Analyzes the problem situation and makes it a decomposition into Lections; Independent work
separate tasks.

knows how to solve professional tasks in enterprises and in the profile industry organizations
His region.




2. PC-1.V/PR. 2 2. Solving professional tasks in enterprises and organizations of || ections; Seminars; Independent
the profile industry of their region. work

demonstrates knowledge of objects of professional activity

3. PC-2.V/PR. 1 1. Demonstrates knowledge of the objects of professional activity | Lections; Independent work

uses automation tools when designing

4. PC-2.V /PR. 3 3. Uses automation tools when designing Lections; Seminars; Independent
work

analyzes serial objects of professional activity

5. PC-3.V/PR. 1 1. Analyzes serial objects of professional activity | Lections; Independent work

Content and structure of the discipline

Table 3.1

Active Links to learning

Themes forms, hours Hours results

Semester: 1

Didactic unit: Object management.

1. Concept management object. Characteristics of the stages of
solving management task.

2. Types of management: manual, automatic (SAU), automated
(ACS). Characteristics of the features of the specified types of 0 2 1
management.

Didactic unit: Automated control of the power supply system.

3. Composite parts of an automated system of suspension:
technical support (MA), information support (10), 0 1 1,34
mathematical support (MO), software (software).

4. Structural technical support scheme of automated power
management system: Sensors of the operation of the SES
operation mode, telemechanic system, computer network. 0 2 1,3,4,5
Principles for constructing sensors of the SES operation mode
parameters.

5. Principles of constructing telemechanics systems. The
structural scheme and the principle of operation of the 0 2 1,3,4,5
computer.

Didactic unit: Solutions in the conditions of uncertainty

6. Calculation of electricity loss in elements of the power
supply system (power lines, transformers). Analysis of the
impact of the parameters of the electrical network and the 0 1 2
parameters of the operation of the electrical network by the
magnitude of the electricity loss.

7. Compensation of reactive power in the SES. Alignment of
electric load graphs as a factor Reducing electricity losses in 0 3 2
the SES.

Didactic unit: Electricity quality.

8. Properties of voltage characterizing the quality of electricity,
and their nominal numerical values.

9. Electricity quality indicators in accordance with GOST
32144-2013 and their valid values. Voltage regulation in the 0 2
power supply system.

10. Management of SES operation modes in order to improve
the shape of the voltage curve in the electrical network nodes. 0 2 2
Symmetrization of SES operation modes.




Table 3.2

Active Links to learning . s
Themes forms, hours Hours resulis Learning activities
Semester: 1
Didactic unit: Solutions in the conditions of uncertainty
1. Calculation of electricity loss 4 4 2 Practical lesson
2. Compensation of reactive power. 2 2 2 Practical lesson
3. Alignment of the electrical load .
schedule of the enterprise. 2 2 2,4 Practical lesson
Didactic unit: Electricity quality.
4. Evaluation of voltage deviation 2 2 2,4 Practical lesson
5. Voltage regulation. 6 6 2,4 Practical lesson
6. Evaluation and improvement of .
the shape of the voltage curve. 2 2 2,4 Practical lesson

Literary sources

Main literature

1. I'ysxos H. T1. Cucremsl snektpocuadkenus : [yueOnuk | / H. IT. Tyxog, B. . Onsxosckuit, [1, A.
IMaBmrouenko. - HoBocubupck, 2015. - 257 ¢. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000221990

2. CuTyalMoHHOE YIIPABJIEHNE SHEPTETHYECKUMU OOBEKTAMH H IPOLIECCAMHU
anekTposHeprerudeckoi cuctemsl / [FO. A. Cekperapes u ap.]. - HoBocubupck, 2007. - 306 c. :
ui.. - Pexxum moctyma: http://elibrary. nstu.ru/source?bib_id=vtls000066909

Additional literature

1. Borpocs! yripaBiieHHs 3KCITyaTaAlMOHHBIMU PEKUMAMHU TPOMBIIIJIEHHBIX CHCTEM
AJIEKTPOCHAOKEHHUS C COOCTBEHHBIMU HCTOYHHUKAMH JIEKTPUIECKOM dHepruu | MoHorpadus / A. B.
Manadees, A. B. Bapranosa, E. A. I1anosa, O. B. I'asusoa. — Maruurtoropck : MI'TY um. I W
Hocoga, 2019. — 257 ¢. — ISBN 978-5-9967-1652-4. — Tekcr : anmekTpoHHbIH // J1aHb :
3JIeKTPOHHO-OnOoTeynas cucrema. — URL: https://e. lanbook.com/book/162481 (nara
obpamenus: 22.02.2021). — Pexum goctymna: st aBTOPU3. MOJIb30BaTENIEH.

2. YropagiieHUE peKUMaMH CHCTEM DJIEKTPOCHAOKEHHUS JKEJIE3HBIX TOPOT HA OCHOBE TEXHOJIOTHI
UHTEJUIEKTyaIbHBIX ceteill (smart grid) : monorpadus /. O. Apcentses, F0. H. bynatos, A. B.
Kprokos, A. T1. Kyusrit. — Hpkyrtck : UpI' VIIC, 2019. — 412 ¢. — Tekcr : anekTpoHHbIi // JIaHs :
351eKTpOHHO-O0ubHoTeunas cucrema. — URL: https://e.lanbook.com/book/157881 (mara
obpamenms: 22.02.2021). — Pexum nocTyma: mjist aBTOPH3. TTOIb30BATENESH.

Internet resources

1. ITudpo-anamoroesie U aHaIOro-uu(ppPoBsIe MpeodpasoBaTeNu [ IEKTPOHHBINA pecypc] :
METOMUUECKHe yKazaHus K jjabopatopHoii padote / coct. E. A. bextenes. - HoBocubupck : M3n-8o
HI'V, 2015. - Pexum noctyma: http://www.inp.nsk.su/students/radio/2015/TSANI/lab3-2015.pdf. -

3ari. ¢ sKpaHa.
2. http://elibrary.nstu.ru/

3. eLIBRARY RU (Hayunas snextponnas 6ubnuorexka POOU) [DnexTpoHHbI pecypc]. —
[Poccus], 1998 — 2016. — Pexxum noctyna: http://elibrary.ru. — 3armn. ¢ sxpana.

4. https://e.lanbook.com/




5. http://www.iprbookshop.ru/

6. http://znanium.com/

Methodical support and software

Methodological support

1. Yrpasnenue pexuMaMy CUCTEM JIEKTPOCHAOKEHUS | 3a1aHHe U METOIUYECKUE YKAa3aHUS K
BBITIOJTHEHHUIO PacyeTHO-TpaduIecKoil paboTel MO qUCLUIUIHHE "Y PaBJIeHHE PEKUMAMU CUCTEM
AEKTPOCHAOKEHHS" It MAruCTPaHTOB (haKyJIbTeTa SHEPTETHKH 110 HanpasjaeHuo 13.04.02 -
"DNeKTpOIHEePreTHKA U 3JIEKTPOTEXHHUKA", TPOPIIh - "CHCTEMBI 3JIeKTPOCHAOKEHUS U
yrpasyenue umu'" / HoBocu®. roc. Texu. yu-T ; [cocT. H. IL I'yxoB]. - HoBocuGupck, 2018. - 12,
[3] c.. - Pexxum noctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000238820

2. I'yxxoB H. T1. DnekrpocHabkeHue [ DNEKTPOHHBIN PECYPC] : DNMEKTPOHHBIN
yueOHO-METONNYECKHI KOMIUIEKC [11st CTy1eHTOB 0uHOM (opmel oOyuenwsi| / H. I1. I'yxkos ;
Hosocub. roc. rexn. yH-T. - HoBocubupck, [2014]. - Pexum nocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000207663. - 3arx. ¢ sxpaHa.

Specialized software

1 Calculator of the cost and timing of the project and its stages according to the COCOMO
COCOMO® I1.2000.4 methodology

2 Microsoft Office Application Pack



ANNOTATION OF THE PROGRAM
Intelligent power supply systems

Course: 1, semester : 2

Semester
Ne Kind of activity 2
1 | Total credits 3
2 | Total hours 108
Total classes in the contact form,
3 66
hours
4 | Lectures, hours 18
Practical lessons, hours 36
Laboratory studies, hours 0
of them in an active and
7 1. . 18
interactive form, hours
Consultations, hours 10
9 | Independent work, hours 42

External requirements

Creative a critical analysis of problematic situations based on a systematic approach, to develop a strategy of
actions; regarding the following learning results:

analyzes the problem situation and makes it decomposition for individual tasks .

Associates to apply modern communicative technologies, including in foreign language (s), for academic and
professional interaction; regarding the following learning results:

uses modern information-communications for communication

Able to choose serial or design new objects of professional activity; regarding the following learning results:

Applies methods for analyzing options, develop and search for compromise decisions with assessment Project
Implementation Efficiency

Able to formulate technical tasks and use automation tools when designing professional activities; regarding the
following learning results:

demonstrates knowledge of objects of professional activity

is able to carry out professional activities, taking into account the regional features and needs of employers;
regarding the following learning results:

has an idea of ??regional development features and knows the specifics Professional Labor Market

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

analyzes the problem situation and makes it decomposition for individual tasks .

1. UK-1. 1 1. Analyzes the problem situation and makes it a decomposition into Lections; Seminars; Independent
separate tasks. work




uses modern information-communications for communication

2. UK-4. 3 3. Uses modern information communications for communication

Lections; Seminars; Independent
work

has an idea of ??regional development features and knows the specifics Professional Labor

Market

3. PC-1.V/PR. 3 3. It has an idea of ??the peculiarities of regional development
and knows the specifics of the labor market in the field of professional activity

Lections; Seminars; Independent
work

demonstrates knowledge of objects of professional activity

4. PC-2.V/PR. 1 1. Demonstrates knowledge of the objects of professional activity

Lections; Seminars; Independent
work

Applies methods for analyzing options, develop and search for compromise decisions with
assessment Project Implementation Efficiency

5. PC-3.V/PR. 3 3. Applies methods for analyzing options, develop and search for
compromise solutions with an assessment of the project implementation efficiency

Lections; Seminars; Independent
work

Content and structure of the discipline

Table 3.1

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 2

Didactic unit: Search for literature in the specialty in the NSTU library system

1. Basic prerequisites concept of
innovative development of electric . . .
. Review of information and
power industry. Features of the . . . ; ;
2 1,2,3,4,5 [discussion discussion with the
concept of the concept of Smart
L . : teacher
Grid in various countries of the
world
Didactic unit: Development and implementation of the SMART Grid concept abroad
2. Main goals and stages of Review of information and
development and implementation off 2 1,2,3 discussion discussion with the
the concept of Smart Grid abroad teacher
.3' Programs and projects for Review of information and
implementing Smart Grid abroad. . . . . .
N . . 2 2 1,2,4 discussion discussion with the
Barriers in the implementation of teacher
the SMART Grid concept abroad
Didactic unit: Concept development capabilities
4. Prerequisites for the
modernization and innovative
development of the electric power Review of information and
industry in Russia. Global and 4 1,2 discussion discussion with the
Local Projects Implementation of teacher
the SMART Grid Concept in
Russia
Didactic unit: Technological basis SMART Grid concept
5. Innovative instruments and Review of information and
SMART GRID devices 2 2 2,4 discussion discussion with the
teacher
6. Modern innovative equipment Review of information and
' . quip 2 4 1,2,3,4,5 |discussion discussion with the
Smart Grid teacher




7. Intellectual measurements and Review of information and

o L 2 2 1,2,3,4,5 |discussion discussion with the
metering of electricity

teacher
Table 3.2
Active Links to learning . P
Themes forms, hours Hours results Learning activities

Semester: 2
Didactic unit: Search for literature in the specialty in the NSTU library system
1. Key values of new energy and Review of information and
economic evaluation effects from 2 8 1,4 discussion discussion with the
its implementation teacher

Didactic unit: Development and implementation of the SMART Grid concept abroad

2. Organization and management
of the development process and
implementation of the SMART
Grid concept abroad

Review of information and
2 8 1,4 discussion discussion with the
teacher

Didactic unit: Concept development capabilities

3. Principal approaches to the Review of information and
development of the concept of 2 8 1,2,3,4,5 [discussion discussion with the
Smart Grid in Russia teacher
4. International Consortium Smart ReV'eV.V of mform_auon _and

. . 2 4 1,4 discussion discussion with the
City - Smart Cities teacher

Didactic unit: Technological basis SMART Grid concept

5. Innovative technologies and Review of information and
components of the electric power 2 8 1,2,3,4,5 [discussion discussion with the
system teacher

Literary sources

Main literature

1. Manycos B. 3. [IpumeHeHne MeTONOB HCKYCCTBEHHOTO HHTEJIJIEKTA B 3a/1a4aX YIIPaBJISHHS
pexumamu dsekTpudeckux cereit Smart Grid | [monorpadus] / B. 3. Manycos, H. Xacansona, I1.
B. MarpenwuH. - HoBocubupck, 2019. - 238, [1] ¢. : un.. - Pexum noctyna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000241039. - JIomn. TUT. J1., OTJI. aHTIIL..
2. Ynanos C. H. Bo3oOHOB/IsieMble HCTOUHHUKH YHEPTHH | [yueOHOoe mocoOue it By30B MO
HanpasyeHHuto noaroToBku 140400 - "DnexTposHepreTyka 1 3JeKTPOTeXHUKA", MOLYJIb
"OnextposHepreruka'] / C. H. Ymanos. - HoBocubupcek, 2013. - 457, [1] ¢, [6] 7. uB. v : wi.,
tabu.. - Pesxxum nocryma: http://elibrary . nstu.ru/source?bib_1d=vtls000178055

Additional literature
1. Manycos B. 3. HeilipoHHbIe CeTH: MPOTHO3UPOBAHUE JIEKTPUUYECKON HArPy3KU U MOTEPh
MOIIHOCTH B dJIeKTpruyeckux cetsix. OT poMaHTHKH K riparmaruke : [MoHorpadus] / B. 3.
Mamnycos, C. B. Pogeruna. - HoBocubupck, 2018. - 301, [1] c. : un., Tabm.. - Pexxum noctymna:
http://elibrary. nstu.ru/source?bib_i1d=vtls000240028. - Jlom. TUT. j1., OrJI. aHTI..
2. JIsixkun A. B. PacnipenenutenbHbie 2JIeKTPUYECKHE ceTH : [yueOHoe nocodue] / A. B. JIbikuH |
Hosocub. roc. TexH. yH-T. - HoBocubupck, 2018. - 113, [1] ¢. : ., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000237890
3. JIeikuu A. B. Dnexktpuueckue cuctemsl u cetu : [yueonuk] / A. B. JIsikun. - HoBocuGupck,

2017. - 361, [1] c. : un., Tabn.. - Pexxum noctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000233296

Internet resources




1. eLIBRARY RU (Hayunas >nextponnas oubmmoreka POD®N) [Dnextpounslii pecypc]. —
[Poccusi], 1998. — Pexxum noctyna: http://(www.elibrary.ru). — 3ar. ¢ sxpana.

2. http://elibrary.nstu.ru/

3. DnextponHo-OnbOHOTeuHas cuctema HI'TY [DnextponHsIi pecypc] :
3JIEKTPOHHO-OnOMoreunast cuctema. — [Poccust], 2011, — Peskum mocryma: http://elibrary.nstu.ru/.
— 3arn. ¢ sKpaHa.

4. https://e.lanbook.com/
5. http://www.iprbookshop.ru/

6. http://znanium.com/

Methodical support and software

Methodological support

1. Yuer aniekTpu4ecKoii 3Hepruu | MeTOOUYecKHe yKazaHus K JaboparopHeiM paboram ms @OH
IO CHEeLUATBHOCTH "DIIEKTPOIHEPTETHUECKHE CUCTEMBI M CETH"' 3a04HOr0 otaeneHus / Hopocud.
roc. TexH. yH-T ; [cocT. A. B. JIsikuH]. - HoBocubOupck, 2009. - 53, [2] ¢. : Tabm.. - Pexxum gocryma:
http://elibrary nstu.ru/source?bib_i1d=vtls000125648

2. DnexTpoodopynoranue koHepHa Abb nHanpsokenuem no 1000 B : MmeTonuyeckue ykasaHus 1o
BBITIOJTHEHHIO J1TA00PATOPHBIX PaboT IO crieruanbHOCTH "DaeKkTpocHab)eHue" st 5 Kypca
dakynsreta sHepretuku / HoBocub. roc. Texu. yH-T ; [coct.: H. TI. T'yxos, JI. A. TTaBmogenxo, H.
A. CrpensuukoB]. - HoBocubupck, 2012. - 75, [2] ¢. : wn., cxemsr, Tadn.. - Pexxum nocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000172457

Specialized software

1 Calculator of the cost and timing of the project and its stages according to the COCOMO
COCOMO® I1.2000.4 methodology

2 Microsoft Office Application Pack



ANNOTATION OF THE PROGRAM
Energy use in power engineering and technologies

Course: 1, semester : 1

Semester
Ne Kind of activity 1
1 | Total credits 4
2 | Total hours 144
Total classes in the contact form,
3 49
hours
4 | Lectures, hours 18
Practical lessons, hours 18
Laboratory studies, hours 0
of them in an active and
7 1. . 18
interactive form, hours
Consultations, hours 11
9 | Independent work, hours 95

External requirements

Creative a critical analysis of problematic situations based on a systematic approach, to develop a strategy of
actions; regarding the following learning results:

analyzes the problem situation and makes it decomposition for individual tasks .

Able to choose serial or design new objects of professional activity; regarding the following learning results:

analyzes serial objects of professional activity

Formulates the objectives and objectives of the study

Able to formulate technical tasks and use automation tools when designing professional activities; regarding the
following learning results:

demonstrates knowledge of objects of professional activity

uses automation tools when designing

is able to carry out professional activities, taking into account the regional features and needs of employers;
regarding the following learning results:

knows how to solve professional tasks in enterprises and in the profile industry organizations His region.

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

analyzes the problem situation and makes it decomposition for individual tasks .

1. UK-1. 1 1. Analyzes the problem situation and makes it a decomposition into Lections; Seminars; Independent
separate tasks. work

knows how to solve professional tasks in enterprises and in the profile industry organizations
His region.




2. PC-1.V/PR. 2 2. Solving professional tasks in enterprises and organizations of |Seminars
the profile industry of their region.

demonstrates knowledge of objects of professional activity

3. PC-2.V/PR. 1 1. Demonstrates knowledge of the objects of professional activity | Lections; Independent work

uses automation tools when designing

4. PC-2.V /PR. 3 3. Uses automation tools when designing | Seminars
analyzes serial objects of professional activity
5. PC-3.V/PR. 1 1. Analyzes serial objects of professional activity | Lections; Seminars

Formulates the objectives and objectives of the study

6. PC-3.V /PR. 2 2. Forms design solutions for new objects of professional activity | Lections; Seminars

Content and structure of the discipline

Table 3.1

Themes Active Hours Links to learning

forms, hours results Learning activities

Semester: 1

Didactic unit: Role, place and purpose of studying the course "Industrial Automation™ in the
training system of specialists in the specialty 1402112, Basic terms, concepts and definitions.

1. The purpose and task of studying

. 4 1 lecture
discipline.

Didactic unit: Definitions and classification of elements.

2. Types of standard input
functions (single, step and pulsed
function, harmonic input).
Transmission function. Transitional
and impulse transitional functions.
Amplitude phase frequency
characteristic. Types of typical
links are aperiodic, irregular,
oscillatory, integrating,
differentiating, amplifying.

0,5 1,6 lecture

3. Differential equations of
elements. Types of standard input
functions (single, step and pulsed
function, harmonic input).
Transmission function. Transition
and impulse re-running functions. 0,5 1,3,6 lecture
Amplitude phase frequency
characteristic. Type types of links
are aperiodic, irregular, oscillatory,
integrity, differentiating,
amplifying.

4, Installation lecture. 2 1,6 lecture

Didactic unit: Kinematics




5. Classification and main
characteristics of primary
converters. Parametric transducers.
Resistor converters: Cyometric
potential, strain gauge, thermistor,
coal, photo-electric. Inductive,
transformer, capacitive convert-tel.
Generator transducers:
thermoelectric (thermocouples),
in-ducidation, piezoelectric, valve
photocells. Neelectric transducers:
force and pressure, speed,
acceleration, temperature, flow,
fluid level. Analog-digital and
digital-analog pre-educatives.

3,5

1,56

lecture

6. Classification of sensors. Types
of sensors: with a serial connection
of elements, differential,
compensation. Current sensors and
on-branches. Temperature sensors:
resistor, dilatometric. Pressure
Sensors. Fluid and gas flow
sensors. Energy consumption
sensors based on induction and
electronic counters. Other
Automatic Elements: Amplifiers,
Relays, Logic Elements, Memory
Options, Executive Devices,
Regulators

1,6

lecture

7. The concept of a structural
scheme. The chain of impact on the
automation object. Classification of
structural schemes: functional,
algorithmic, structural. Types and
principles of management.

0,5

1,6

lecture

8. The main stages of the design:
the description of the object and
functions of the automation device,
the compilation of structural
schemes, the development of the
concept of electrical circuit, the
layout of the device, drafting the
diagram of the components of the
elements (mounting circuit).
Typical fragments of circuit
solutions when constructing
relay-contact devices. Principles of
layout of elements in construct.
Rules for compiling installation
schemes and marking of
conductors.

1,6

lecture

9. Summary of the study results.

0,5

1,6

lecture

Didactic unit: The main stages of design




10. 1. Description of the
automation object. 2. Development
of structural schemes. 3.
Development of the automation 1 4,5 1,6 lecture
device schema. 4. Common device
automation. 5. Development of the
automation device connections.

Table 3.2

Themes Active Hours Links to learning

forms, hours results Learning activities

Semester: 1

Didactic unit: Classification and main characteristics. Primary converters

1. General provisions of the theory

of automation devices. 6 6 1,4,6 practical lesson

Didactic unit: Concept of structural scheme

2. Development of a structural

6 6 1 Practical annia
scheme.

Didactic unit: The main stages of design

3. Development of the concept of

automation device. 3 3 1 practical lesson

Didactic unit: Summary of the study of the course.

4. Development of the electrical

connections of the automation 3 1 practical lesson
device.
5. 2,5 practical lesson

Literary sources

Main literature

1. Crpensuukor H. A. TlpomeinuteHHast aBromarika | yaeOHoe nocobue / H. A. CTpebHUKOB |
Hosocu®6. roc. TexH. yH-T. - HoBocubupck, 2006. - 105, [1] ¢. : un.. - Pesxxum mocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000063518
2. DnexTpodsHepreTka. Penelinas 3ammuTa U aBTOMATHUKA DJIEKTPOIHEPTeTHUECKUX CHCTEM
[DnexTponnsii pecype] : yuebd. mocodue / HO. A. Epmios, O. I1. Xanesuna, A. B. Manees u ap. -
Kpacnosipck: Cub. @enep. yu-T, 2012, - 68 c. - [SBN 978-5-7638-2555-8. - Pesxum nocryna:
http://znanium. com/catalog. php?bookinfo=492157 - 3arn. ¢ 3xpana.

Additional literature
1. Manaxos, A. I1. DnemMeHTBI CHCTEM aBTOMATUKH W aBTOMATH3UPOBAHHOTO SJIEKTPOIPHUBOAA
yueOHO-MeTonudeckoe mocodue / A. I1. Manaxos, A. I1. Ycaués. — HoBocubupck :
HoBocubupckuii rocygapCcTBEHHBIN TexHuUecknid yuusepeutet, 2011. — 106 ¢. — ISBN
978-5-7782-1770-6. — TekcT : 35ekTpoHHbIH // DnexTponno-6nbmoTeynas cuctema [IPR BOOKS
. [caiit]. — URL: http://www.1prbookshop.ru/45460.html (gara obpamenus: 23.02.2021). —
PesxuM moctyma: st aBTOPU3UP. MOJIb30BaTeNIeH

Internet resources

1. ITpomeiiennasie ACY 1 KOHTpOJLIEPS! [ DeKTpoHHbIHM pecypc] : kypHan // Hayunas
snexktponHast 6ubroreka. eLIBRARY.RU : poccuiickuii nH(pOpMaLMOHHBIH mopTait. — Pexum
noctyna: http://elibrary.ru/issues.asp?1d=7970. — 3aru. ¢ 3kpaHa.

2. http://elibrary.nstu.ru/



3. OMY 42-21-35-91. IlpaBuna skcrutyaranuu U TpeboBanus 6€30macHOCTH npu paboTe Ha
MapoBLIX cTepum3aropax [DnekTpoHHsIH pecypce] : [Ipukas Munsnpasa PO : yB. o1 01.02.99 Ne
31 // Mentexauka HT. — 2007-2011. — Pexxum noctymna:
http://medtechnika-nt.ru/learn/omuster.php. — 3ars. ¢ sxpana.

4. https://e.lanbook.com/

5. Konnenmus ctparernu OAO PAO "ESC Poccun" Ha 2003-2008 rr. 5+5 [DnextponHsIii pecypc]
— M., 2003. — Pexum gocryrma:
http://yandex.ru/yandsearch?text=%D0%9A%D0%BE%D0%BD%D1%86%D0%B5%D0%BF%D
1%86%D0%B8%D1%8F+%D1%81%D1%82%D1%80%D0%B0%D1%82%D0%B 5%D0%B3%
D0%B8%D0%B8+%D0%9E%D0%90%D0%9E+%D0%A0%D0%90%D0%9E+%22%D0%95%
D0%AD%D0%A1+%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B8%22+%D0%BD%
D0%B0+2003-2008+%D0%B3%D0%B3.+-+%D0%9D.%3 A+%D0%A0%D0%90%D0%9E%2C+
2003.+&Ir=65. — 3aru. ¢ 3xpaHa.

6. http://www.iprbookshop.ru/

7. http://znanium.com/

Methodical support and software

Methodological support
1. Kynmaper M. A. ABTOMaTuKa 3JIEKTPUYECKUX CTAHLNN. ABTOMATHUKA SHEPTOCUCTEM
[DnexTpoHHBIH pecypc] : 3K TPOHHBIN yueOHo-MeTonudeckuii komruieke / M. A. Kymapes ;
Hogocub. roc. rexu. yH-T. - HoBocubupck, [2020]. - Pexum nocrymna:
http://elibrary.nstu.ru/source?bib_id=vtls000233592. - 3ars. ¢ skpana.
2. CrpensaukoB H. A. TlpomslinuieHHas aBToMaTyka [ DNeKTPOHHBIA pecypc] : SJeKTPOHHBIH
yuebHO-MeTonuueckuii komruteke / H. A. Ctpensaukos ; HoBocu®. roc. TexH. yH-T. -
Hosocubupck, [2020]. - Pexwum noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000242841. -
3arJi. ¢ sKpaHa.

Specialized software

1 Calculator of the cost and timing of the project and its stages according to the COCOMO
COCOMO® I1.2000.4 methodology

2 Microsoft Office Application Pack



ANNOTATION OF THE PROGRAM
Electrical lighting

Course: 1, semester : 2

Semester
Ne Kind of activity 2
1 | Total credits 3
2 | Total hours 108
Total classes in the contact form,
3 63
hours
4 | Lectures, hours 18
Practical lessons, hours 0
Laboratory studies, hours 36
of them in an active and
7 1. . 18
interactive form, hours
Consultations, hours 7
9 | Independent work, hours 45

External requirements

Creative a critical analysis of problematic situations based on a systematic approach, to develop a strategy of
actions; regarding the following learning results:

analyzes the problem situation and makes it decomposition for individual tasks .

Able to choose serial or design new objects of professional activity; regarding the following learning results:

analyzes serial objects of professional activity

Formulates the objectives and objectives of the study

Able to formulate technical tasks and use automation tools when designing professional activities; regarding the
following learning results:

demonstrates knowledge of objects of professional activity

uses automation tools when designing

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

analyzes the problem situation and makes it decomposition for individual tasks .

1. UK-1. 1 1. Analyzes the problem situation and makes it a decomposition into Lections; Independent work
separate tasks.

demonstrates knowledge of objects of professional activity

2. PC-2.V/PR. 1 1. Demonstrates knowledge of the objects of professional activity | Lections; Independent work

uses automation tools when designing




3. PC-2.V /PR. 3 3. Uses automation tools when designing

Laboratory works; Independent
work

analyzes serial objects of professional activity

4. PC-3.V/PR. 1 1. Analyzes serial objects of professional activity

Lections; Independent work

Formulates the objectives and objectives of the study

5. PC-3.V/PR. 2 2. Forms design solutions for new objects of professional activity

Lections; Laboratory works;
Independent work

Content and structure of the discipline

Table 3.1

Themes

Active

Hours

Links to learning

Learning activities

forms, hours results
Semester: 2
Didactic unit: Organization of lighting systems.
1_. Or_ganization of des_ign of 2 19 Feat_ure_s Org_ani;ation of
lighting systems. Stadium ' Designing Lighting Systems
2. Regulations. Initial data. Output 2 1.2 Regulations. Initial data. Output

documentation.

documentation.

Didactic unit: Solution of the standard calculated data. Tasks

3. Light values. Types and lighting

Light values. Types and lighting

2 2,4,5
systems. systems.
4. Sources of light and lighting Sources of light and lighting
. . 2 2 2,4,5 : .
installations. installations.
5. Calculation of electrical lighting. 2 2,4,5 MEthqu fc_>r ca_llculatlng
electrical lighting.
6. Evaluation quality of lighting. Evaluation quality of lighting.
Power industry in lighting. 2 2,4,5 Power industry in lighting.
Operation of the lesion system. Operation of the lesion system.
Didactic unit: Electrotechnical calculation.
7. Voltages and power supplies. Voltages and power supplies.
Power Schemes. Calculation of 2 2,4,5 Power Schemes. Calculation of
lighting load. lighting load.
8. Selection of brand, section and Selection of brand, section and
method of laying conductors. 2 245 method of laying conductors.
Selection of protective switching nr Selection of protective switching
equipment. equipment.
9. Calculation of CW currents and Calculation of CW currents and
verification of devices and 2 2,4,5 verification of devices and
conductors conductors
Table 3.2
Active Links to learning . s

Themes forms, hours Hours results Learning activities

Semester: 2

Didactic unit: Design automation.




Acquaintance with the
implementation of basic

1. Acquaintance with the automated operations on setting up the area
drawing and design system - 4 3,5 of drawing construction
AutoCAD. Perform drawing work Acquaintance with basic

teaching techniques Creating a
template with standard stamp

Familiarity with standard
designations of the main

8 3,5 elements of electrical drawings
Plan and scheme of the facility
of the object

2. Perform drawing work. Plan and
scheme of the facility of the object

Execution of the calculation of
3. Calculation of electrical lighting 8 8 3,5 electrical lighting in the Dialux
program

4. Perform drawing work. Plan and

Lighting Scheme 4 3,5 Plan and Lighting Scheme

Analysis of the current state and
5. Analysis of the object lighting 8 8 35 the formation of measures to
system ’ modernize the lighting system of

the learning audience

Choosing and checking electrical
apparatus and conductors

6. Designing the lighting network 4 3,5

Literary sources

Main literature
1. T'ysxxo H. T1. Cucremsl snektpocHa0xkenus : [yueOnuk | / H. IT. Tysxog, B. . OnsxoBckuii, [1, A.
ITaBnrouenko. - HoBocubupck, 2015. - 257 ¢. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000221990
2. Knoukora, H. H. Dnextpudeckoe oceemenne : yuebHoe mocodue / H. H. Kioukosa, A. B.
O6yxoBa. — Camapa : Camapckuii rocynapcTBeHHbIN TexHuueckuii yuusepcurer, 9bC ACB,
2016. — 95 ¢. — ISBN 2227-8397. — TekcT : 3JIeKTPOHHBIH // DNeKTpOHHO-O0nbIMoTe Has
cucrema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/91159 html (nara o6pamenus:
22.02.2021). — Pesxum moctyna: st aBTOPHU3UP. TIOJIB30BATENEH

Additional literature

1. Crpensuukor H. A. DueprocOeperxenue : [yuebHoe nocodue] / H. A. Ctpensarikos ; HoBocuo.
roc. TexH. yH-T. - HoBocubupck, 2019. - 70, [1] ¢. : mn.. - Pesxkum gocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000240966

2. Poppirnna C. B. IlpoexTupoBanue 1 3KCIUTyaTalvsl CUCTEM JIEKTPOCHAOKEeHHUSI.
IIpoextuposanue CIC : yuebroe mocobue / C. B. Poxeiruna ; HoBocu®. roc. TexH. yH-T. -
Hosocubupck, 2016. - 61, [2] ¢. : mi. - Pexum gocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000233655

Internet resources

1. eLIBRARY .RU (Hayunas snmektponHas 6ubmuorexka POD®U) [DnextpoHHBIN pecypc]. —
[Poccust], 1998. — Pexxum noctyna: http://(www.elibrary.ru). — 3ar. ¢ sxpana.

2. http://elibrary.nstu.ru/

3. DnextponHo-OnbmmoTeunas cucrema HI'TY [DnextpoHHBIi pecypc] :
3JIEKTPOHHO-OnOMoreunast cuctema. — [Poccust], 2011. — Pesxum mocrtyma: http://elibrary.nstu.ru/.
— 3arn. ¢ sKpaHa.

4. https://e.lanbook.com/




5. DnexTpoHHBIH (OH MTPABOBOM U HOPMATHBHO-TEXHHUYECKON JOKYMEHTAIIHUH | KOHCOPIIAYM
Konexkc [Dnextponnsiii pecypc] : caiit. - Pexxum noctyna: http://docs.cntd.ru/. - 3armn. ¢ sxpasna.

6. http://www.iprbookshop.ru/
7. http://znanium.com/

Methodical support and software

Methodological support
1. [TaBmouenko /1. A. [lpoekTupoBaHHe 3IEKTPUYECKOTO OCBEMIEHNS [ DNEKTPOHHBINA pecypc] :
SJIEKTPOHHBIN y4yeOHo-MeToquueckuii komruieke / [1. A. Ilasmouenko ; HoBocu®. roc. TexH. yH-T. -
Hosocubupck, [2011]. - Pexxum noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000157080. -
3ary. ¢ sKpaHa.
2. 'pamonuna I'. B. BHyTpeHHEee 31eKTpUYECKOe OCBEIIEHHE, CHITOBOE DJIEKTPOOOOPYIOBAHHE,
BHEIIIHEE JIEKTPOCHAOKEHUE [ DIIEKTPOHHBIHN pecypc] : yuebHO-MeToquueckoe nocodue / I'. B.
I'pamosuna ; HoBocub. roc. TexH. yH-T. - HoBocubupck, [2011]. - Pexxum moctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000162011. - 3ars. ¢ sxpana.

Specialized software
1 Performing a graphic part of the RHZ at the professional level Autodesk Autodesc AutoCAD



ANNOTATION OF THE PROGRAM
Communication culture of the Internet

Course: 1, semester : 2

Semester
Ne Kind of activity 2
1 | Total credits 3
2 | Total hours 108
Total classes in the contact form,
3 63
hours
4 | Lectures, hours 18
Practical lessons, hours 0
Laboratory studies, hours 36
of them in an active and
7 1. . 18
interactive form, hours
Consultations, hours 7
9 | Independent work, hours 45

External requirements

Creative a critical analysis of problematic situations based on a systematic approach, to develop a strategy of

actions; regarding the following learning results:

analyzes the problem situation and makes it decomposition for individual tasks .

Able to choose serial or design new objects of professional activity; regarding the following learning results:

analyzes serial objects of professional activity

Formulates the objectives and objectives of the study

Able to formulate technical tasks and use automation tools when designing professional activities; regarding the

following learning results:

demonstrates knowledge of objects of professional activity

uses automation tools when designing

Requirements for the results of mastering the discipline

The results of the study of the discipline

Forms of organizing classes

analyzes the problem situation and makes it decomposition for individual tasks .

1. UK-1. 1 1. Analyzes the problem situation and makes it a decomposition into

Lections; Laboratory works;

separate tasks. Independent work
2. Analytically represent the most important events of the history of science and Lections; Laboratory works;
technology, the role and importance of scientists and engineers. Independent work
3. To be able to analyze the payback period, analyze the cost of operation, to carry |Lections; Laboratory works;
out a comparative analysis of the results on the use of various use of renewable Independent work

energy sources




demonstrates knowledge of objects of professional activity

4. PC-2.V/PR. 1 1. Demonstrates knowledge of the objects of professional activity

Lections; Laboratory works;
Independent work

uses automation tools when designing

5. Know the methods and means of a feasibility study of the project

Lections; Laboratory works;

Independent work
6. systems for designing power supply systems based on both autonomous energy Lections; Laboratory works;
sources and in centralized power supply Independent work
7. PC-2.V /PR. 3 3. Uses automation tools when designing Lections; Laboratory works;
Independent work

8. to be able to use the main software. Understand the interface, be able to restore
load graphs and get the result.

Laboratory works; Independent
work

9. possession of advanced software for the design of power supply systems

Laboratory works; Independent
work

10. knowledge of automatic design programs for the automatic design of the
ethermetry systems and Removing the analysis of modeling results.

Laboratory works; Independent
work

analyzes serial objects of professional activity

11. PC-3.V /PR. 1 1. Analyzes serial objects of professional activity

Lections; Laboratory works;

Independent work
12. to be able to obtain the basic components of the composition of the power Lections; Laboratory works;
supply system based on the RES with the provision of economic feasibility and Independent work

reliability based on the receipt of primary energy carriers

13. to know the basic mathematical models in professional activities

Lections; Laboratory works;

Independent work
14. Know the formation of system operation modes Power supply based on Lections; Laboratory works;
renewable energy supply ¢ to know the nature of the flow of electromagnetic, Independent work

thermal and mechanical processes in electrical technological complexes

Formulates the objectives and objectives of the study

15. PC-3.V /PR. 2 2. Forms design solutions for new objects of professional

Lections; Laboratory works;

activity Independent work
16. To be able to apply and design components of generation from renewable energy| |_ections; Laboratory works;
sources based on a common feasibility Independent work
17. The orateness of the composition of the system generation of electrical energy | [Lections; Laboratory works;
according to the type of energy resource (renewable / non-renewable) Independent work

Content and structure of the discipline

Table 3.1

Active Links to learning

Hour
Themes forms, hours ours results

Learning activities

Semester: 2

Didactic unit: Trends in the development of power supply systems

1. Technology development trends

. 2 . 2 2 12,17,2,3,5
in power engineering

Abstract for the proposed
educational dadagtic unit

Didactic unit: Types of renewable energy sources

Presentation on the form of wind

7. Wind power 2 2 12, 13, 14,17 |power systems in the form of

audit classes

Presentation on the form of

8. Solar energy 2 2 12,14 photoelectric systems in the form

of audit classes




9. Physical and technical features

The idea of the composition of
the main types of renewable

2 2 12, 13, 14, 16 [sources of electrical energy
of renewable energy ; 97,
based on the physical principles
of its transformation.
10. Power Supply Hybrid Systems
2 4
Modes
11. Mathematical models of 1,13, 14, 15,
elements of power supply systems 2 4
17,4,5,6
based on renewable
12. Optimization of power supply 0 2 1,11, 13, 14, 4,
systems based on renewable 56,7
Table 3.2
Themes Active Hours Links to learning Learning activities

forms, hours

results

Semester: 2

Didactic unit: Types of renewable sources of electrical energy

1. Development of imitation model

Understanding and composition

of energy drive 3 8 110,15,4,6,7.9 and form of batteries
Didactic unit: Specialized software for designing autonomous fleet systems.
2. The formation of electronic Conducting audit classes on
energy supply systems based on visualization of computer
autonomous sources of electrical modelina. Conducting numerical
energy and the implementation of 3 4 10,12, 14,2, 6 ox erimgﬁts to solve ?he
funds to increase the supply of rgblems of bower
sustainability on the basis of probiems of p
. sustainability.
mathematical models.
3. Analysis of the mode of 0 4 11, 13, 14, 15,
operation of the photoelectric panel 16, 2
Didactic unit: Types of renewable sources of electrical energy
4. Development of a simulation 1,11, 13, 14,
model of a hybrid power supply 0 8 |15,2,4,5,6,7,
system 8
5. Management mode of operation
of the DES system + BN using the 0 4 L 15& 12’ 717’ 2,
PID control algorithm T
6. Calculation of the discounted
payback period of the hybrid power 8 1,11,2,3,8
supply system
Table 3.3
Themes Active Hours Links to learning Learning activities

forms, hours

results

Semester: 2

Didactic unit: Specialized software for designing autonomous fleet systems.

3. Software design and analyzing
systems for flying systems

20

6,8

Conducting the analysis of the
possibilities of the program
Homer 2.11

Didactic unit: Analysis of existing electrical problems of autonomous energy sources




4. Abstract for analyzing the
problems of autonomous power 14 12, 14 Essay by choice
supply systems

Literary sources

Main literature

1. Yaanos C. H. Bo3o0HOBIsIeMbIe HCTOYHUKH 3HEPTUH : yuebHOe 1mocodue yisi By30B MO
HarpasyieHuo noarotoBku 140400 - "DnexTposHepreTuka 1 SJeKTPOTEXHUKA", MOLYJIb
"DnexrposHepretuka” / C. H. Ynanos. - HoBocuGupck, 2014. - 457, [1] ¢., [6] n. v : k.. - Pexxum
nocryma; http://elibrary.nstu.ru/source?bib_i1d=vtls000184901

2. I'yxxoB H. I1. Cuctemsr 3nextpocHabxenwus : [yueOnuk] / H. I1 I'yxos, B. 5. Onbxoeckuid, [, A.
[MaBnrouenko. - HoBocubupck, 2015. - 257 ¢. : un.. - Pexxum moctyna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000221990

Additional literature

1. I'DC : uckycctBo ynpasnenus : [moHOrpadus / A. I'. Pycuna u np. ; mox pen. A. I'. Pycunoii]. -
Hosocubupck, 2019. - 224, [1] ¢, [2] n. v : wi., Tabn.. - Pexum gocrymna:
http://elibrary.nstu.ru/source?bib_id=vtls000242222. - JIom. TUT. J1., OTJI. aHTI..

2. JIeikun A. B. Dnextpuyeckue cucremsl u cetd | [yuebnunk| / A. B. JIsikun. - HoBocuOupck,
2017. - 361, [1] c. : un., Tabmn.. - Pexxum nocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000233296

Internet resources

1. eLIBRARY RU (Hayunas >nextponnas oudbnmuoreka PO®N) [Dnexrponnsiii pecypc]. —
[Poccusi], 1998. — Pexxum mnoctyna: http://(www.elibrary.ru). — 3arn. ¢ sxpana.

2. http://elibrary.nstu.ru/

3. Web of Science [Electronic resource]. - Thomson Reuters, 2016. - Mode of access:
http://apps. webofknowledge.com. - Title from screen.

4. https://e.lanbook.com/
5. http://www.iprbookshop.ru/

6. http://znanium.com/

Methodical support and software

Methodological support

1. KopoGeitnukos C. M. HeTpaguiinoHHble 1 BO30OHOBISIEMbIE HICTOYHHUKHA SHEPTHN
[DnexTpoHHBIH pecypc] : 3JeKTPOHHBIN yueOHO-MeToauueckuii komruieke / C. M. KopoOelHHKOB |
Hosocub. roc. rexH. yH-T. - HoBocubupck, [2017]. - Pexum nocrtymna:
http://elibrary.nstu.ru/source?bib_id=vtls000234888. - 3ar. ¢ sxpaHna.

2. Bo30OHOBIIsIEeMbIe HCTOYHUKH YHEPTUH | METOAUYECKHE YKA3aHUS K BHITIOJTHEHUIO
nabopaTopHeix padbot anis @IOH ouHOro U 3a04HOrO OTHAEIeHUM 1o HanpasiaeHuto 13.04.02 -
"DnekTposHepreTUka u dnekrporexHuka" / HoBocub. roc. TexH. yH-T ; [coct.: C. H. Yaanos u ap.].
- Hoeocubupck, 2017. - 34, [1] ¢. : un., Tabun.. - Pexum moctyma;
http://elibrary.nstu.ru/source?bib_i1d=vtls000236552

3. ABTOHOMHBIE CHCTEMBI JIEKTPOCHAOKEHHS | KOHTPOJIbHBIE 3aJaHUSI © METOIUYECKUE YKA3aHUS
K UX BBITIOJIHEHHUIO JIsI MArUCTPAHTOB OYHOT'O M 3a0YHOr0 OTAesieHui HanpasieHus 13.04.02
"DnexkTposHepreTrka u nektporexauka” / Hopocuo. roc. texu. yu-T ; [cocT.: C. B. Mutpodanos,
H. B. 3y6oga]. - HoBocubupck, 2017. - 72, [1] c. : un., Tabn.. - Pexxum noctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000234484

Specialized software
1 Microsoft Office Application Pack




2 Development of cross-platform applications Microsoft Visual Studio 2015

3 Calculator of the cost and timing of the project and its stages according to the COCOMO
COCOMO® I1.2000.4 methodology



ANNOTATION OF THE PROGRAM
Power Supply

Course: 1, semester : 1

Semester
Ne Kind of activity 1
1 | Total credits 4
2 | Total hours 144
Total classes in the contact form,
3 66
hours
4 | Lectures, hours 18
Practical lessons, hours 18
Laboratory studies, hours 18
of them in an active and
7 1. . 18
interactive form, hours
Consultations, hours 10
9 | Independent work, hours 78

External requirements

Creative a critical analysis of problematic situations based on a systematic approach, to develop a strategy of
actions; regarding the following learning results:

analyzes the problem situation and makes it decomposition for individual tasks .

Able to choose serial or design new objects of professional activity; regarding the following learning results:

analyzes serial objects of professional activity

Formulates the objectives and objectives of the study
Able to formulate technical tasks and use automation tools when designing professional activities; regarding the
following learning results:

demonstrates knowledge of objects of professional activity
is able to carry out professional activities, taking into account the regional features and needs of employers;
regarding the following learning results:

knows how to solve professional tasks in enterprises and in the profile industry organizations His region.

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

analyzes the problem situation and makes it decomposition for individual tasks .

1. On the latest system design techniques Energy supply of enterprises | Lections; Independent work
knows how to solve professional tasks in enterprises and in the profile industry organizations
His region.

2. Basics of constructing rational schemes Energy supply of enterprises | Lections; Laboratory works




demonstrates knowledge of objects of professional activity

3. Optimize the mode of operation of mixed power systems | Lections
analyzes serial objects of professional activity

4. highlight leading motifs and take into account them in activities | Lections; Independent work
Formulates the objectives and objectives of the study

5. software products for designing electrical and heat supply schemes. Lessing | Lections; Independent work
analyzes the problem situation and makes it decomposition for individual tasks .

6. to be able to install and quickly solve design tasks in modern quickly In Lections; Seminars; Laboratory

developing conditions works; Independent work

knows how to solve professional tasks in enterprises and in the profile industry organizations
His region.

7. to know about the methods of designing modern iis Lections; Seminars; Laboratory
works: Independent work

demonstrates knowledge of objects of professional activity

8. To be able to designate the optimal modes of operation of thermal electric Lections; Seminars; Laboratory
stations and power systems works; Independent work
9. know modern approaches and learning techniques , including in groups Lections; Laboratory works

knows how to solve professional tasks in enterprises and in the profile industry organizations
His region.

10. to know the approaches and methods of designing rational energy supply Lections; Seminars; Laboratory
schemes of household and industrial consumer works: Independent work
11. To be able to apply various learning techniques in groups and individually Lections; Seminars; Laboratory

works; Independent work

analyzes the problem situation and makes it decomposition for individual tasks .

12. To be able to solve problems due to a critical image and methods of problem Lections; Seminars; Laboratory
learning to solve problems by combining several creative teams works

Formulates the objectives and objectives of the study

13. to know the latest design technologies Consumer circuits of electrical and heat | _ections; Seminars; Laboratory
supply using renewable energy sources works

analyzes serial objects of professional activity

14. to know the latest design technologies Consumer circuits of electrical and heat | [ections; Seminars
supply using renewable energy sources

Formulates the objectives and objectives of the study

15. to be able to determine Required resources for the implementation of design Lections; Laboratory works;
tasks Independent work

16. Know the latest achievements in the field of automation of energy supply Lections; Seminars; Laboratory
systems of industrial industries works

Content and structure of the discipline

Table 3.1
Active Links to learning . s
Themes forms, hours Hours results Learning activities

Semester: 1
Didactic unit: General issues of energy supply of industrial and consumer

1,10, 11, 12,
1. Basics of Energy Saving 13, 14, 15, 16,
Industrial Enterprises. 4 6 2,3,4,5,6,7, Lecture

8,9

Didactic unit: Construction of rational energy supply schemes




1. Calculation of heat load 0 2 110 2é3’ 6.7, Lecture
Didactic unit: The main issues of heat supply systems
1. Types of heat supply systems.
Designing heating systems and 4 4 11, 12,15,6 |Lecture
their work mode.
Didactic unit: Design of thermal networks
1. Heating network. Modes of 3 3 |10, 12, 13, 14, 6|Lecture
thermal networks.
Didactic unit: Input Impedance of the Loaded Line.
2. automation of heat supply 3 3 1,12,15, 2,3, Lecture
systems 4,5,8
Table 3.2
Active Links to learning . oL
Themes forms, hours Hours results Learning activities
Semester: 1
Didactic unit: Construction of rational energy supply schemes
1. Microclimate of premises and the 10.11.12. 15
calculation of the thermal balance 2 5 o o |Laboratory work
I 2,6,7,8,9
of the building
Didactic unit: The main issues of heat supply systems
1. Sygtems of ventllatlon and air 2 4 156, 7 L aboratory work
conditioning (basic concepts)
Didactic unit: Design of thermal networks
1. Reliability and redundancy of 4 10,13, 6 Laboratory work
thermal networks
Didactic unit: Input Impedance of the Loaded Line.
1. Modern software products for
integrated processing of power 5 12, 13, 16, 6, 9 |Laboratory work
supply systems
Table 3.3
Active Links to learning . oL
Themes forms, hours Hours results Learning activities
Semester: 1
Didactic unit: Construction of rational energy supply schemes
1. Optimization of the operating
mode of the energy project using 4 14,7, 8 Practice
renewable energy sources
Didactic unit: The main issues of heat supply systems
1. Calculation of water heating
systems. CT_P and ITP (conceptual 5 10, 13,16, 7 |Practice
circuit solutions and thermal
equipment).
Didactic unit: Design of thermal networks
1. Hydr_aullc and thermal 5 10, 6 Practice
calculation of thermal networks

Didactic unit: Input Impedance of the Loaded Line.




1. Creation and design of the
drawing of the part, assembly unit, 4 |11, 12, 14, 16, 6 |Practice
specifications.

Literary sources

Main literature
1. Yexamuna T. B. DHeprocHabkeHre MPOMBIIIIEHHBIX TPEANPUsATHIA ;| yueOHoe mocodue / T. B.
Yekanmuna ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2011. - 135, [1] ¢. : un., Tabmn.. - Pexxum
noctymna: http://elibrary.nstu.ru/source?bib_1d=vtls000152733
2. buprokos B. B. UmmyieCcHBIE CHCTEMBI yIIpaBIeHHs TPAHCHOPTHBIMU cpeacTtBaMu. [B 2 4.]. U. 1
: yueOnuk / B. B. buprokos ; HoBocu0. roc. TexH. yH-T. - HoBocubupck, 2018. - 210, [1] ¢. : w.. -
Pexxum nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000238438

Additional literature
1. buprokor B. B. ABroMaTH3MpOBaHHBIN TATOBBIN JIeKTpOnpuBoy : [yueonuk] / B. B. Buprokos. -
Hosocubupck, 2019. - 321, [1] ¢. : un.. - Pexxum nocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000241608
2. Uekanmuna T. B. DHeprocHaOkeHue [DIeKTPOHHBIN pecypc]| : S1eKTpOHHBIH
yueOHo-MeTonuueckuii komruieke / T. B. Uekamuna ; HoBocu6. roc. TexH. yH-T. - HoBocuOuUpCK,
[2010]. - Pesxum pgocryma: http://elibrary nstu.ru/source?bib_id=vtls000149219. - 3arn. ¢ skpaHna.
Internet resources

1. DKOJIOrHYeCKU MEHEKMEHT MpennpusaTus [Diektpounsiii pecypc] // Infomanagement. -
2009-2013. - Pexxum mocrtyma:
http://infomanagement.ru/lekciya/ekologicheskii_menedzhment predpriyatiya. - 3ars. ¢ sxpaHa.

2. http://elibrary.nstu.ru/

3. Hlaamypos I'. A. CnenmanbHbIe 3JeKTPUYSCKHE MAITUHBI [ DNEKTPOHHBIN pecypc] :
ANEKTPOHHBIN yueOHO-MeTonuueckuii komrmuieke / I'. A. Ilanmypos, T. B. dpyxununa, A. T
IIpuctyn ; HoBocu®. roc. TexH. yH-T. - Pesxxum moctyna: http://
http://dispace.edu.nstu.ru/didesk/course/show/5236. - 3aru. ¢ sxpana.

4. https://e.lanbook.com/
5. http://www.iprbookshop.ru/

6. http://znanium.com/

Methodical support and software

Methodological support

1. DHeprocHaOXeHHe | METOANYECKHE YKA3aHHS K BBIMIOJTHEHHIO MPAKTHYECKUX U JIAOOPATOPHBIX
pabot st 4-5 kypcos ®OH no cieumansHoctr 140200 (DnekTposHepreTHKa) JHEBHOTO U
3aouHoro otaenenwuii / HoBocuO. roc. TexH. yH-T ; [coct. T. B. Uekanmunua). - HoBocuGupck, 2007. -
26, [1] c. : mn.. - Pesxum mocryma: http://elibrary. nstu.ru/source?bib_id=vtls000066822

2. DHeprocHabkeHHe MPOMBIILIEHHBIX npeanpusatuid. Y. 1 | Metonuueckue yka3aHus K
BBITTOJTHEHUIO PaKTUUYECKuX padoT mis 4-5 kypcoB @IOH mno cnenmansrocTa 140200 -
OnexrposHepretrika / HoBocuO. roc. TexH. yH-T ; [coct. T. B. Uekamuna). - HoBocubGupck, 2009. -
46, [1] c. : un., Tabun.. - Peskum mocryra; http://elibrary.nstu.ru/source?bib_1d=vtls000090584

Specialized software
1 Scientific and Technical Computing Program Mathworks Matlab
2 Performing a graphic part of the RHZ at the professional level Autodesk Autodesc AutoCAD



ANNOTATION OF THE PROGRAM
Electrical equipment of power supply systems

Course: 1, semester : 1

Semester
Ne Kind of activity 1
1 | Total credits 4
2 | Total hours 144
Total classes in the contact form,
3 66
hours
4 | Lectures, hours 18
Practical lessons, hours 18
Laboratory studies, hours 18
of them in an active and
7 1. . 18
interactive form, hours
Consultations, hours 10
9 | Independent work, hours 78

External requirements

Creative a critical analysis of problematic situations based on a systematic approach, to develop a strategy of
actions; regarding the following learning results:

analyzes the problem situation and makes it decomposition for individual tasks .

Able to choose serial or design new objects of professional activity; regarding the following learning results:

analyzes serial objects of professional activity

Formulates the objectives and objectives of the study
Able to formulate technical tasks and use automation tools when designing professional activities; regarding the
following learning results:

demonstrates knowledge of objects of professional activity
is able to carry out professional activities, taking into account the regional features and needs of employers;
regarding the following learning results:

knows how to solve professional tasks in enterprises and in the profile industry organizations His region.

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

analyzes the problem situation and makes it decomposition for individual tasks .

1. UK-1. 1 1. Analyzes the problem situation and makes it a decomposition into Lections; Laboratory works;
separate tasks. Independent work

knows how to solve professional tasks in enterprises and in the profile industry organizations
His region.




2. PC-1.V/PR. 2 2. Solving professional tasks in enterprises and organizations of

the profile industry of their region.

Lections; Seminars; Laboratory
works; Independent work

demonstrates knowledge of objects of professional activity

3. PC-2.V/PR. 1 1. Demonstrates knowledge of the objects of professional activity

Lections; Seminars; Laboratory
works; Independent work

analyzes serial objects of professional activity

4. PC-3.V/PR. 1 1. Analyzes serial objects of professional activity

Lections; Seminars; Laboratory
works; Independent work

Formulates the objectives and objectives of the study

5. PC-3.V/PR. 2 2. Forms design solutions for new objects of professional activity

Laboratory works; Independent
work

Content and structure of the discipline

Table 3.1
Active Links to learning
Themes forms, hours Hours results
Semester: 1
Didactic unit: Protective-switching equipment
1. Circuit breakers. general information 1 1,234
2. Circuit breakers. Specifications. Calculation of settles 2 1,2,3,4
3. Automatic switches avway Emax 2 1,234
4. Emax automatic circuitors 2 1,2,3,4
5. Automatic switches of ABV Tmax 2 1,2,3,4
6. Quick Switches for automatic switches of AVA TMAX 2 1,2,3,4
7. Wireless data transmission (Bluetooth) protection devices 1 1,2,3,4
8. Selectivity protection devices 2 1,2,3,4
Didactic unit: Measuring equipment
9. Electric energy meters. general information 1 1,2,3,4
10. Modular electricity meters avway 2 1,2,3,4
Didactic unit: Equipment management and automation equipment
11. Automatic activation of the reserve. ATS ATS unit 1 1,2,3,4
Table 3.2
Active Links to learning . A
Themes forms, hours Hours results Learning activities
Semester: 1

Didactic unit: Protective-switching equipment




1. Calculation and analysis of the Simulation of electrical
characteristics of electrical apparatus and calculations in the
. 4 8 1,5
equipment and modes of power software complex on the
supply systems example of ABB DOC?2
Didactic unit: Measuring equipment
Studying the parameters and
. . principle of operation of
2. Electric Energy Quality 2 4 2,3,4 three-phase analyzers of
Analyzers !
electrical energy for the example
of Fluke and Chavin Arnoux
Studying the parameters and
3. Realmanding pliers 2 2 2,3,4 principle of the current ticks on
the example of Fluke devices
Studying the parameters and
4. Modular Electric Energy principle of operation of a
2 4 2,3,4 )
Counters modular electrical energy meter
on the example of ABV devices
Table 3.3
Active Links to learning . S
Themes forms, hours Hours results Learning activities
Semester: 1
Didactic unit: Protective-switching equipment
Studying the parameters and
1. Modular circuit breakers 2 6 23,4  |Principle of operation of modular
circuit breakers on the example
of ABV devices
QWY Ul UTE Pardireters driu
2. Modular oversight protection 2 4 534 principle of operation of the
devices T Uzip on the example of ABV
Adovicnc
Study of the parameters and
3. Modular Differential Current principle of the action of
- 2 4 2,3,4 . . X
Devices differential current devices on
the example of ABV devices
Didactic unit: Equipment management and automation equipment
Studying the parameters and
4. Modular control and automation principle of operation of control
. 2 4 2,3,4 . .
devices and automation devices on the
example of ABV devices

http://elibrary.nstu.ru/source?bib_1d=vtls000221990

Literary sources

Main literature

1. I'ysxos H. I1. Cucremsl anektpocHabxkenus : [yuebnuk| / H. IT. I'yxog, B. S. OnexoBckuii, 1. A.
IMasnrouenko. - HoBocubupck, 2015. - 257 ¢. : un.. - Pesxxum moctymna:

2. CunrokoBa, T. B. Dnextpuueckue anmapatsl : yueOHoe mocodue / T. B. CunrokoBa. — JIumerk
. JInmeukwuii rocynapcTeeHHbIi TexHuuecknii yausepcutet, ObC ACB, 2019. — 49 ¢. — ISBN
978-5-88247-976-2. — TekcT : anekTpoHHbIH // DnexTponHo-6ubmroreunas cuctema [PR BOOKS
. [caiit]. — URL: http://www.iprbookshop.ru/101458 html (mara obpamenus: 22.02.2021). —

Pexum mocTyma: ajis aBTOpU3Mp.

MOJIb30BaTeeH

Additional literature




1. ITonos, E. B. YctpoiicTBO 1 3KCIUTyaTaIys 3JIeKTpHYecKuX anmaparoB. YacTs 1.

Kommy TaiimoHHbIe 3JIeKTpHUYECKHe annapatsl . KoHcekT jiekiwii / E. B. TloroB. — Mockaa :
MockoBckast rocyiapcTBeHHAsI akaneMusi BOZHOro tpancropra, 2015. — 49 ¢. — ISBN
2227-8397. — Tekcr : anexkTpoHHbIH // DnekTpoHHO-Onbmmoteunas cucrema IPR BOOKS : [caiit].
— URL: http://www.iprbookshop.ru/46877 html (narta o6pamenus: 22.02.2021). — Pexum
TOCTYTIA: 71l aBTOPU3HP. TIOJIb30BaTEIeH

2. DNeKTpUYECKHUE ammmaparsl | METOAMYECKHE YKa3aHUs K MPAKTUYeCKHM paboTam / COCTaBUTEH
T. B. CunrokoBa. — Jlunenk : Jluneuxuii rocygapcTBeHHbIN TexHuueckuii yausepcuret, ObC
ACB, 2015. — 13 ¢. — ISBN 2227-8397. — TekcT : 37eKTpOHHBIN // DIeKTPOHHO-OMOIMOTETHAS
cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/57625 html (nara obpamienus:
22.02.2021). — Pexum mocTtyma: 1uisi aBTOPU3UP. MOJIb30BATENEH

Internet resources
1. http://elibrary nstu.ru/

2. eLIBRARY .RU (Hayunast anmextponHas oubnuorexka PODU) [DnexTpoHHbIN pecypc]. —
[Poccusi], 1998. — Pexxum moctyma: http://(www.elibrary.ru). — 3ari. ¢ sxpana.

3. https://e. lanbook.com/

4, DnextponHo-OnbmmoTeunas cuctema HI'TY [DnektpoHHBI pecypc] :
3EeKTPOHHO-OnbmoTeunas cucrema. — [Poccust], 201 1. — Pesxum moctyna: http://elibrary. nstu.ru/.
— 3arz. ¢ sKpaHa.

5. TexsKcrepT: 3JIeKTPOHHBIN (POHZ MPABOBOM U HOPMATUBHO-TEXHUYECKOW JOKYMEHTALIUH
[caiit]. - Cankr-IlerepOypr, 2015 - . URL: https://cntd.ru/ (nata obparuenns: 03.02.2021).

6. http://www.iprbookshop.ru/

7. http://znanium.com/

Methodical support and software

Methodological support

1. Dnextpoobopynoeanue koHuepHa Abb Hanpsokenuem mo 1000 B : meTonuueckue ykazaHus o
BBIMIOJTHEHUIO J1a00PaTOPHBIX paboT MO CreuanbHOCTH "DaekTpocHabxeHue" mis 5 Kypca
dakynpreta S3Hepretuku / HoBocub. roc. TexH. yH-T ; [coct.: H. TI. T'yxos, JI. A. ITaBmrogenxo, H.
A. CrpenpuukoB|. - Hoocubupcek, 2012, - 75, [2] c. : ui., cxemsl, Tabu.. - Pexxum nocryma:
http://elibrary. nstu.ru/source?bib_1d=vtls000172457

2. Adpamog E. FO. Dnextpuueckre u 3JIeKTPOHHBIE aImapartsl ;| yueOHO-MeTOqUYecKoe mocodue /
E. FO. Abpamog, JI. A. Hetiman ; HoBocu®O. roc. TexH. yH-T. - HoBocubupck, 2017. - 45, [2] ¢. : un..
- Pesxxum nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000234930

Specialized software

1 Calculator of the cost and timing of the project and its stages according to the COCOMO
COCOMO® I1.2000.4 methodology

2 Microsoft Office Application Pack



ANNOTATION OF THE PROGRAM
Accounting and control of electricity

Course: 2, semester : 3

Semester
Ne Kind of activity 3
1 | Total credits 4
2 | Total hours 144
Total classes in the contact form,
3 65
hours
4 | Lectures, hours 18
Practical lessons, hours 18
Laboratory studies, hours 18
of them in an active and
7 1. . 18
interactive form, hours
Consultations, hours 9
9 | Independent work, hours 79

External requirements

Creative a critical analysis of problematic situations based on a systematic approach, to develop a strategy of
actions; regarding the following learning results:

analyzes the problem situation and makes it decomposition for individual tasks .

Able to choose serial or design new objects of professional activity; regarding the following learning results:

analyzes serial objects of professional activity

Formulates the objectives and objectives of the study

Able to formulate technical tasks and use automation tools when designing professional activities; regarding the
following learning results:

demonstrates knowledge of objects of professional activity

uses automation tools when designing

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

analyzes the problem situation and makes it decomposition for individual tasks .

1. UK-1. 1 1. Analyzes the problem situation and makes it a decomposition into Lections; Seminars; Laboratory
separate tasks. works; Independent work

demonstrates knowledge of objects of professional activity

2. PC-2.V/PR. 1 1. Demonstrates knowledge of the objects of professional activity Lections; Seminars; Laboratory
works; Independent work

uses automation tools when designing




3. PC-2.V /PR. 3 3. Uses automation tools when designing

Seminars; Laboratory works;
Independent work

analyzes serial objects of professional activity

4. PC-3.V/PR. 1 1. Analyzes serial objects of professional activity

Lections; Seminars; Laboratory
works; Independent work

Formulates the objectives and objectives of the study

5. PC-3.V/PR. 2 2. Forms design solutions for new objects of professional activity

Lections; Seminars; Laboratory
works; Independent work

uses automation tools when designing

6. To be able to calculate additional electricity loss with a deterioration in the
quality of electricity

Lections; Laboratory works;
Independent work

Formulates the objectives and objectives of the study

7. to know the types of contracts for the transfer of exclusive rights to objects of
intellectual property

Lections; Laboratory works;
Independent work

analyzes the problem situation and makes it decomposition for individual tasks .

8. to know the requirements for the quality indicators of electrical energy

Lections; Laboratory works;
Independent work

demonstrates knowledge of objects of professional activity

9. be able to collect, analysis of scientific and technical information

Lections; Laboratory works;
Independent work

Content and structure of the disciplin

e

Table 3.1

Active
forms, hours

Links to learning

Hours
results

Themes

Learning activities

Semester: 3

Didactic unit: Accounting for electrical energy

1. Electricity metering rules 2,7,8

General provisions and basic
definitions. Objectives and
objectives of accounting and
control of electrical energy in
power supply systems.
Organization of accounting and
control of electrical energy at
electric stations, in electrical
networks and consumers.

2. Basic coverage of electricity in
its production, transmission and
distribution. Structure of wholesale
and retail electricity markets

2,7,9

Accounting for active electricity
at power plants, substations of
power system and consumer
substations.

Organization of commercial
accounting on the wholesale
market of electrical energy.
Organization of commercial
accounting on the retail market
of electrical energy.




3. Organization of commercial

Types of automated electricity
metering systems. Functions of
AlIS KUE. Determination of

accounting on Orhem. 2 2 1.2,4,7.9 accounting indicators in cases of
incompatibility of delivery
points and accounting.
Error of electrical energy
measurements. Maximum
4. Accuracy of electrical and power permissible measurement errors.
2 2 1,2,6,7 .
measurement. Methods of performing
measurements of the amounts of
electrical energy.
Didactic unit: Quality control Electric energy
5. The main indicators of the Study of the possibilities of
quality of electrical energy. 7 S
: . 4 4 2,4,8 obtaining and processing images
Requirements for electrical energy : .
L when using the OpenCV library.
quality indicators.
Scope GOST 33073-2014. Select
6. Control and monitoring of control points. Requirements for
electrical energy in power supply 2 2 1,2,4 the duration of measurements
systems of general purpose during CE control. Registration
of test results.
the scope of standards. Classes
of characteristics of the
7. A brief analysis of the main measurement process.
provisions of GOST 2 2 124 Organization of measurements.
30804.4.30-2013 and GOST re Combining time measurement
30804.4.7-2013 results. Measuring electricity
quality indicators.
The main reasons for the
appearance of voltage distortion.
. . . Types of distortion and
8. Information and its properties 2 2 1,2,4,5 protection against them, The
influence of nonsense modes.
The effect of asymmetric modes.
Table 3.2
Active Links to learning . A
Themes forms, hours Hours results Learning activities
Semester: 3
Didactic unit: Accounting for electrical energy
Ways to connect measuring
instruments into an electrical
1. Electrical measurements 2 56,7,9 network. Measuring and
calculated parameters of the
electrical network.
2. Accounting of electricity by a 4 |1.2,45.6709 studies methods for analyzing

modular ABB DeltaPlus meter

nonlinear SAU 2nd order




3. Automated electricity

The design elements of the

accounting 4 13,567 meter are studied.
Didactic unit: Quality control Electric energy
are studied norms and
requirements for the quality of
electrical energy in accordance
4. Measurement of the quality with the C_%O_ST 32144-2013. The
o - . characteristics, features and
indicators of the electricity registrar 4 1,2,5,6,7,8,9 g .
capabilities of electrical energy
LPW-305 ;
analyzers are studied. The
quality indicators of electrical
energy from the LPW-305
instrument are measured.
The characteristics, features and
5. Measurement of quality capa_bllltles of electrical energy
- . quality analyzers are studied.
indicators of electric power 4 1,2,5,7,8,9 o
X The performance indicators are
registrar Parma RK3.01 .
measured using the Parma
RK3.01 recorder.
Table 3.3
Active Links to learning . sl
Themes forms, hours Hours results Learning activities
Semester: 3
Didactic unit: Accounting for electrical energy
1. _Electrlc power structure. The Studying material Methodiical
main terms and concepts for the . .
. ; 2 1,2,4,5 instructions, search for answers
accounting of electrical energy. to the questions set
Electrical Accounting Rules q '
Work is performed at two
. substations - with two-winding
2. Eleqtrlcal energy balance at the 4 123 and three-dimensional
substation . .
transformers in two practical
classes.
Didactic unit: Quality control Electric energy
Determination of the frequency
deviation, positive and negative
deviations of the voltage, the
total coefficient of harmonic
3. Checking the compliance of components, the non-psychia
quality indicators of electrical 4 19245 coefficients over the return and

energy requirements set by GOST
32144

zero sequence according to the
expressions presented in GOST
32144;

- Proceed to the test results of
electrical energy tests according
to annex in GOST 33073




4. Calculate the parameters of the
filter-com-pensing device in the
power supply system of the
industrial enterprise

4 3,4,5

It is estimated to apply the
capacitors battery to compensate
for reactive power. The
parameters of the FCE based on
a power resonance filter
configured to the frequency of
the greatest harmonic in the
transducer current spectrum;

5. Calculation of positive and
negative voltage deviations in

Electrical network of power supply

system

4 3,4,5

1. Calculate voltage loss in
maximum load mode to the
remote electrical receipt.

2. Calculate the loss of voltage
in the mode of minimum loads to
the nearest electrical receiving.
3. Build the stress aid in the
electrical network of the power
supply system.

4. Enter the voltage mode to the
permissible area by using the
transformer PBV device.

5. Reply to test questions.

Literary sources

Additional literature

1. JIeikue A. B. Yder u KOHTpOJb 31eKTposHeprun [ DnektponHssiii pecype]. Y. 1 : koHCIEKT
nexuuii / A. B. JIeikun ; HoBocu®. roc. TexH. yH-T. - HoBocuOupck, [2015]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000221143. - 3ara. ¢ sxpaHa.

2. JIeikun A. B. Dnextpuyeckue cucremsl u cetd | [yuebnunk| / A. B. JIsikun. - HoBocuOupck,

2017. - 361, [1] c. : un., Tabmn.. - Pexxum nocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000233296

1. http://elibrary nstu.ru/
2. https://e.lanbook.com/

3. http://www.iprbookshop.ru/

Internet resources

4. eLIBRARY .RU (Hayunas snextponnas 6ubnuoreka POOU) [SnektpoHHsIi pecypc|. —
[Poccusi], 1998. — Pexxum noctyna: http://(www.elibrary.ru). — 3arn. ¢ sxpana.

5. http://znanium.com/

6. DnextpoHHo-6ubMoTeuHas cuctema HI'TY [DnexkTponnsiii pecypc]. - HoBocubupck :
Hosocubupckuii rocynapcTBeHHbIN TexHuYeckuii yausepcutet, 2011-2017. - Pexxum gocryna:

http://elibrary.nstu.ru/. - 3ara. ¢ s3xkpana.

Methodical support and software

Methodological support

1. Yuer u KOHTPOJIb 3JIEKTPOIHEPTHHN | METOAMYECKHE YKa3aHus K JabopaTtopHeIM paboTam mist
MarucTpanToB 1 kypca rmo Hanpaeienuro 13.04.02 "DnekTposHepreTuka 1 3JIeKTPOTEXHUKA"
dakynpreTa sHepretuku / HoBocub. roc. TexH. yH-T ; [cocT. A. B. JIeikuH]|. - HoBocubupcek, 2017. -
54, [2] c. : mn., Tabm.. - Pexxum poctyna: http://elibrary nstu.ru/source?bib_1d=vtls000234805




2. Y4er u KOHTPOJIb 3JIEKTPOIHEPTHH .| METOAUYECKHEe YKa3aHUs K JabopaTopHBIM paboTam st
MarucTpanToB 1 kypca, oOyuarouuxcs o HarmaejaeHuto 13.04.02 "DnekTposHepreTuka u
snekTporexHuka” dakynbrera 3HepreTrku / HoBocub. roc. TexH. yH-T ; [cocT.: A. B. JIbikuH]. -
Hosocubupck, 2015. - 54, [2] ¢. : mn., Tab., cxemsl. - Pexum noctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000216626

Specialized software

1 Calculator of the cost and timing of the project and its stages according to the COCOMO
COCOMO® I1.2000.4 methodology

2 Microsoft Office Application Pack



ANNOTATION OF THE PROGRAM
Industrial practice: Technological practice

Course: 2, semester : 3

Semester
Ne Kind of activity 3
1 | Total credits 4
2 | Total hours 144
Total classes in the contact form,
3 65
hours
4 | Lectures, hours 18
Practical lessons, hours 18
Laboratory studies, hours 18
of them in an active and
7 1. . 18
interactive form, hours
Consultations, hours 9
9 | Independent work, hours 79

External requirements

Creative a critical analysis of problematic situations based on a systematic approach, to develop a strategy of
actions; regarding the following learning results:

analyzes the problem situation and makes it decomposition for individual tasks .

Able to choose serial or design new objects of professional activity; regarding the following learning results:

analyzes serial objects of professional activity

Formulates the objectives and objectives of the study

Able to formulate technical tasks and use automation tools when designing professional activities; regarding the
following learning results:

demonstrates knowledge of objects of professional activity

uses automation tools when designing

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

analyzes the problem situation and makes it decomposition for individual tasks .

1. Basic computer device at the level of the main components and blocks and their || ections; Independent work
relationship

demonstrates knowledge of objects of professional activity

2. Demonstrates knowledge of objects of professional activity | Lections; Independent work

uses automation tools when designing




3. How the heat transfer on the steps of the turbine is distributed.

Seminars; Laboratory works;
Independent work

analyzes serial objects of professional activity

4. to conduct a business correspondence 1n a foreign language; read and understand
the literature towards training with a dictionary and without a dictionary; Extract
from the literature on professional communication with significant information and

conduct its analytic syntactic processing

Lections; Independent work

Formulates the objectives and objectives of the study

5. forms design solutions for new objects of professional activities

Seminars; Laboratory works;
Independent work

Content and structure of the discipline

Table 3.1

Active

Links to learning

Themes forms, hours Hours results Learning activities

Semester: 3
Didactic unit: Types of failures
1. Thermodynamic properties of 2 2 1,2,4 Introduction of basic concepts.
water on tables and deframs
2. Checking the health,
performance and correctness of . .

. . Entering basic concepts,
operation. The effectiveness of consideration of the main
diagnostics, the accuracy of the 2 2 1,2, 4

results, the degree of automation,
completeness and depth of
diagnostation.

opposites of equipment
diagnostics.

Didactic unit: Electrical equipment SES as an object of diagnostics

3. Study of electrical equipment

work as an expert using the
principles of a systematic

With a svstem aooroach 4 4 1,2, 4 approach and regulatory and

Y PP technical documentation for

electrical network equipment.
4. Measurement and control of the Using diaanostic information
quality of contact connections of g diag X
S . processing techniques,
current-host electrical installations. . . .
4 4 1,2,4 Developing a diagnostic

Measurement and control of .

. conclusion about the status of
moisture content MBI of power equipment
transformers quip :
5. Analysis and construction of
diagnostic models and diagnostic 4 4 1,2,4 Building diagnostic models.
algorithms
Didactic unit: Methods for finding damage VL
6. Methods and means of finding
places of damage to electric
transmission air lines. The concept Studving literature. Solvin
of remote and topographical 2 2 1,2, 4 ying ' g

methods for finding locations of
damage. Fixting FIP Series, Lifts,
FPT, FNP

tasks




Table 3.2

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 3

Didactic unit: Methods for finding damage VL

3. Determination of the place of
damage to the airline for the
measured FPT device of the reverse
sequence

3,5

- is calculated by the parameters
of the network substitution
scheme containing the air lines
of the transmission;

- the current sequence currents
are calculated at two-phase KZ
on VL at different points of the
line;

- the dependence of the current
reverse sequence of the distance
on which the two-phase KZ
occurred;

- According to the well-known
currents of the reverse sequence,
a frozen FIP, the distance from
the substation to the place of KZ
is determined.

4. Determination of the place of
damage to the airline on the
measured device of the FPT and
FPN current and the inverse
sequence voltage

3,5

on the well-known current and
the voltage of the reverse
sequence measured by FPT and
FPN devices, the distance is
determined.

From the substation to the place
of the KZ and the search area for
two cases:

- the working voltage on the
sub-station tires before the KZ
was not measured,;

- The working voltage before the
KZ was measured.

5. Definition Bilateral Power
Damage Places for Bilateral Power
Measured Instrument Lifts-A and
FPT currents of zero and reverse
sequence

3,5

- the calculation of the currents
of zero and reverse sequence
with single-phase KZ on VL at
different points;

- the dependence of the
relationships of these currents
from the distance of the KZ
point is constructed;

- according to the specified ratio
of the current sequence currents
to the current sequence currents,
the distance to the place of
damage is determined;

- The error of measurement of
the distance to the place of
damage is determined due to the
inaccuracy of measuring
currents.




Methods for the diagnosis and
detection of defects of isolation.
Measurement of the tangent
angle of dielectric losses and
6 3,5 containers of isolation.

The non-equilibrium
compensation method of
diagnostics. Measurement of
insulation resistance.

6. Diagnostics of insulation of high
voltage equipment

Table 3.3

Active Links to learning

Hour
Themes forms, hours ours results

Learning activities

Semester: 3

Didactic unit: Electrical equipment SES as an object of diagnostics

1. Determination of reliability

indicators 4 3,5

Make a table of settlement links
of events, modes and accidents
for a given RU schema without
taking into account the failures
of the RZA devices; Calculate
the reliability indicators of the
RU scheme for the most severe
types of accidents.

2. Calculate the reliability
indicators of the RU scheme for the 4 3,5
most severe types of accidents

Calculate the mathematical
expectation of electricity failure
in the system by the method of
"reducing coefficients".

3. Definition of mathematical
expectation of electricity failure in 4 3,5
the system

4. to determine the optimal amount
of the power reserve.

The emergency power reserve

6 3.5 of the power system

Literary sources

Main literature

1. /ImarHocTuka 3meKTpoo0OpyAOBaHUS YJIEKTPUYSCKUX CTAHLIWN U MOACTAHIUN : yuyeOHOe
nocobme / A. M. Xamesicmaa, C. A. Imutpues, C. E. Kokun, /. A. I'nymkoB. — ExarepunOypr :
Vpansckuii dpenepansubiid yausepcutet, 9bC ACB, 2015. — 64 ¢. — ISBN 978-5-7996-1493-5.
— Texker : anexTpoHHbIH // DnekTponHo-oudmmorednas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/68237 html (gara obparmenus: 22.02.2021). — Pexum noctymna: s
ABTOPU3HP. MOJIb30BATENICH

2. Muxees, I'. M. DnexTpocTaHuuu u 3JIeKTpUYecKue ceTu. JImarHocTuka u KOHTPOJIb
anektpoobopynoBanust / I'. M. MuxeeB. — 2-e usn. — Caparos : [Ipodobpazosanue, 2019, —
297 ¢. — ISBN 978-5-4488-0089-4. — TekcT : 3/1eKTPOHHBIMH // DIIeKTPOHHO-OHOIHOTeUHAs
cucrema IPR BOOKS : [catit]. — URL: http://www.iprbookshop.ru/88012 html (nara ob6pamienus:
22.02.2021). — Pexum mocTyma: Iuist aBTOPH3UP. MOIb30BaTENEiH

Additional literature

1. Hlnefinukos, B. b. DnexTpocHa0KeHEe CHIIOBBIX JIEKTPONPHEMHHUKOB LI€Xa MPOMBIILIEHHOTO
npeanpusatus : yuebnoe nmocodue / B. b. Illneiinukos, T. B. CazonoBa. — Openbypr :
OpenOyprckuii rocynapcrsennsii yausepcutet, 9bC ACB, 2012. — 110 ¢. — ISBN 2227-8397.
— Texkcr : anexTpoHHsIii // DnekTpoHHO-Onbmmoreunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/30146.html (mata o6pamenus: 22.02.2021). — Pexxum moctymna: ajis
aBTOPU3UD. MOJb30BATENEH

Internet resources




1. http://elibrary nstu.ru/
2. https://e.lanbook.com/

3. http://www.iprbookshop.ru/

4. eLIBRARY .RU (Hayunas snextponnas 6ubnuoreka POOU) [SnektpoHHsIi pecypc|. —
[Poccus], 1998. — Pesxum moctyna: http://elibrary.ru/. — 3aru. ¢ sxpaHa.

5. DnextponHo-6ubmuoTeunas cucrema HI'TY [DnextponHBIi pecypc] :
3JIeKTPOHHO-OnOMoTeunast cuctema. — [Poccusi], 2011, — Pesxxum moctyma: http://elibrary.nstu.ru/.
— 3arn. ¢ sKpaHa.

6. http://znanium.com/

Methodical support and software

Methodological support
1. Dnextpoobopynosanue koHrepHa Abb nanpsokeruem no 1000 B | meToguueckue ykasaHust 1o
BBITIOJTHEHHIO J1A00PATOPHBIX PabOT IO CHEHANBHOCTH "DekTpocHabkeHue" aist 5 Kypca
dakynsreTta S3Hepretuku / HoBocub. roc. Texu. yH-T ; [coct.: H. T1. T'yxos, JI. A. ITaBmogenxo, H.

A. CrpenpuukoB]. - HoBocubupcek, 2012, - 75, [2] ¢. : ., cxemsl, Ta0.. - Pexxum nocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000172457

Specialized software

1 Calculator of the cost and timing of the project and its stages according to the COCOMO
COCOMO® I1.2000.4 methodology

2 Microsoft Office Application Pack



ANNOTATION OF THE PROGRAM
Reliability of Power Supply Systems

Course: 2, semester : 3

Semester
Ne Kind of activity 3
1 | Total credits 4
2 | Total hours 144
Total classes in the contact form,
3 44
hours
4 | Lectures, hours 18
Practical lessons, hours 18
Laboratory studies, hours 0
of them in an active and
7 1. . 36
interactive form, hours
Consultations, hours 6
9 | Independent work, hours 100

External requirements

Creative a critical analysis of problematic situations based on a systematic approach, to develop a strategy of
actions; regarding the following learning results:

analyzes the problem situation and makes it decomposition for individual tasks .

Able to choose serial or design new objects of professional activity; regarding the following learning results:

Applies methods for analyzing options, develop and search for compromise decisions with assessment Project
Implementation Efficiency

Can plan and perform physical and mathematical research, interpret and submit results in the form of articles
or Patents; regarding the following learning results:

Develop research plan

Interprets and presents results in the form of articles or patents

performs physical and mathematical research.

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

analyzes the problem situation and makes it decomposition for individual tasks .

1. UK-1. 1 1. Analyzes the problem situation and makes it a decomposition into Lections; Seminars; Independent
separate tasks. work

Applies methods for analyzing options, develop and search for compromise decisions with
assessment Project Implementation Efficiency

2. PC-3.V/PR. 3 3. Applies methods for analyzing options, develop and search for |[ections; Seminars; Independent
compromise solutions with an assessment of the project implementation efficiency |work




Develop research plan

3.PC-4V/PR. 1 1. Develop research plan Lections; Seminars; |ndependent
work
performs physical and mathematical research.
4. PC-4.V /PR. 2 2. Performs physical and mathematical studies |Seminars; Independent work
Interprets and presents results in the form of articles or patents
5. PC-4.V /PR. 3 3. Interprets and represents results in the form of articles or Lections; Seminars; Independent
patents work

Content and structure of the discipline

Table 3.1

Active Links to learning
Hours

Themes forms, hours results

Learning activities

Semester: 3

Didactic unit: Reliability of elements and groups of elements

1. Indicators of reliability of
elements of the electric power 4 4 1 lecture
system

Didactic unit: Evaluation of the reliability of power supply schemes

1. Calculation of the reliability of

the network scheme 2 2 1,3,5 lecture

Didactic unit: Reliability of distribution device circuit breakers

9. Power supplies. Linear
stabilizers. Specifications. Pulse
power sources. Sources of 2 2 1 lecture
reference voltage. Varieties.
Parameters.

Didactic unit: Sustainability

8. Types of power reserves in the
power system and the criteria for 4 4 1,2,3 lecture
choosing their optimal value

Didactic unit: Consequences of the failures of electric power plants

9. Damage to the power system 2 2 1 lecture
11. Evaluation of damage from 4 4 135 lecture
power supply
Table 3.2
Active Links to learning . s
Themes forms, hours Hours results Learning activities

Semester: 3

Didactic unit: Reliability of elements and groups of elements

2. 2 2 2,4 practical lesson

3. Features of the reliability
indicators of protection and 2 2 1,2,5 practical lesson
automation devices

Didactic unit: Evaluation of the reliability of power supply schemes




11. Calculation and analysis of

power supply 2 2 1,2,4 practical lesson

Didactic unit: Reliability of distribution device circuit breakers

10. Determining the reliability

indicators of distribution devices 2 2 3,4,5 practical lesson

Didactic unit: Sustainability

10. Calculation and assessment of
the mathematical expectation of 8 8 2,4,5 practical lesson
electricity failure in power system

Didactic unit: Consequences of the failures of electric power plants

12. Calculation of mathematical
expectation of consumer damage by 2 2 2,4,5 practical lesson
the method of statistical tests

Literary sources

Main literature

1. Manadgees, C. 1. HagexuocTs 3nekTpocHabxenus : yueoHoe riocodue / C. 1. Manadees. — 2-e
u3n., ucnp. — Caukt-IletepOypr : Jlans, 2018. — 368 ¢. — ISBN 978-5-8114-1876-3. — Tekcr :
3NIeKTPOoHHBIH // Jlanb : 35ex TpoHHO-0nbHoTeuHast cuctema. — URL:
https://e.lanbook.com/book/101833 (mata obparuenus: 17.02.2021). — Pexum moctyma: mist
ABTOPU3. MOJIb30BATENEH.

Additional literature

1. CaTyaumoHHOE yIpaBJieHne SHEPTeTHIECKUMH 00BEKTAMH U TIPOLIECCAMHU
anekTposHeprerudeckoi cuctemsl / [FO. A. Cekperapes u ap.]. - HoBocubupck, 2007. - 306 c. :
ui.. - Pexxum noctyma: http://elibrary. nstu.ru/source?bib_id=vtls000066909

2. Bepeskun, E. ®. HagexxHoCTh 1 TeXHUYECKAst AMATHOCTHKA CUCTEM : yueOHoe rmocobue / E. @.
Bbepeskun. — Cankr-IlerepOypr : Jlans, 2019. — 260 c. — ISBN 978-5-8114-3375-9. — Tekcr :
anekTpoHHbIH // JlaHb : 25ekTpoHHO-OuOHoTeuHas cucrema. — URL:
https://e.lanbook.com/book/115514 (mata obpatenus:; 17.02.2021). — Pexxum moctyma; mis
ABTOPH3. MOJIb30BATENEH.

3. Canoxxaukos, B. B. OcHOBBI Teopun HaIEKHOCTH U TEXHUYECKOM JHArHOCTUKH | yueOHuK / B.
B. Canoxuukos, B. B. Canoxxaukos, /1. B. E¢panos. — Canxr-ITerepbypr : Jlans, 2019. — 588 c.
— ISBN 978-5-8114-3453-4. — TekcT : 35eKTpoHHBIH // JIaHb : 37IeKTPOHHO-OMOIHOTeYHAsT
cucrema. — URL: https://e. lanbook.com/book/115495 (nara obpamenus: 17.02.2021). — Pexum
TOOCTYTIA: JIJIs1 aBTOPHU3. TOJIb30BATENEH.

Internet resources

1. Hlemeror, A. H. HanexxHoCTh 3ekTpocHaOKeHUs | yueOHOe MOCOOHe Uil CTyIeHTOB
cnemmanmesHocTH 140211 «Onekrpocuadxkenue» / A. H. lllemeroB. — Marautoropck : [OYBIIO
«MI'TY um. I'. . HocoBay, 2006. — TekeT : anektponHsbIii. — URL:
http://magtu-epp.narod.ru/literature/Nadejnost_el snab.pdf (mara o6pamenus: 15.02.2021).

2. Anexcannpos, /1. C. HanéxHOCTE B KauecTBO JIeKTPOCHAOKEHUS PEeqIPHITHI | yaeOHOe
nocobue / /1. C. Anexcaunpos, E. @. Illep6akos. — Yiesrorck : Yl TV, 2010. — 155 ¢. — ISBN
978 — 5 - 9795 —0828-3. — Tekcr : anmextponnsiii. — URL:
http://venec.ulstu.ru/lib/disk/2012/Alexandrov.pdf (mara obpamenus: 15.02.2021).

3. Cauna H. B. Hage:xxHOCTE crcTEM 31€KTPOIHEPTreTHKN: yueOHoe nocodue [DaeKTPOHHBIHA
pecypc] / H. B. CaBuna. - binaroeenienck: Amypckuii roc. yausepcurert, 2011 -
URL: https://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/3060.pdf. — 3arn. ¢ sxpana.

4. http://elibrary.nstu.ru/

5. UznarenscTBo «Jlauby [DIeKTpOHHEBINA pecypc] : 3JIeKTPOHHO-OMOIMOTeYHAast CUCTeMa. -
[Poccust], 2010. - Pexxum moctyma: http://e.lanbook.com. - 3aru. ¢ sxpasna.




6. https://e.lanbook.com/

7. DnexTpoHHO-0mOmHoTeuHas cucrema HI'TY [DnekTpoHHBII pecypc] :
3JIEKTPOHHO-O0nbMoTeuHas cucrema. — [Poccusi], 201 1. — Pesxxum gocryma: http://elibrary. nstu.ru/.
— 3ars. ¢ skpaHa.

8. http://www.iprbookshop.ru/

9. http://znanium.com/

Methodical support and software

Methodological support
1. Cexpetapes FO. A. HamexHOCTh 351ekTpocHa0keHus : [yueOHOe mocodue o HarpaBIeHHIO
noarotoBku maructpos 140400 "Dnextposnepreruka u snekrporexauka’] / FO. A. Cekperapes |
Hoocub. roc. TexH. yH-T. - HoBocubupck, 2010. - 101, [3] c. : un., tabn., cxemsl. - Pexxum
nocryma; http://elibrary.nstu.ru/source?bib_1d=vtls000151423
2. MMunun, A. H. HanesxxHocTh dnekTpocHaOX)eHus | yueOHO-MeToandeckoe mocodue / A. H.
Muymun, A. I'. Commuos, O. U. Endumoa. — Bonrorpan : BonrI' TV, 2019. — 104 ¢. — ISBN
978-5-9948-3271-4. — Texkcr : anekTpoHHbIH // JIaHb : 3nekTpoHHO-OMOIHOTeUHAs crucTemMa. —
URL: https://e.lanbook.com/book/157260 (mara obpamenus: 17.02.2021). — Pexxum moctyna; mis
ABTOPH3. MOJIL30BATEIISH.

Specialized software
1 Microsoft Office Application Pack

2 Calculator of the cost and timing of the project and its stages according to the COCOMO
COCOMO® I1.2000.4 methodology



ANNOTATION OF THE PROGRAM
Automation of the design of power supply systems

Course: 2, semester : 3

Semester
Ne Kind of activity 3
1 | Total credits 4
2 | Total hours 144
Total classes in the contact form,
3 44
hours
4 | Lectures, hours 18
Practical lessons, hours 18
Laboratory studies, hours 0
of them in an active and
7 1. . 36
interactive form, hours
Consultations, hours 6
9 | Independent work, hours 100

External requirements

Creative a critical analysis of problematic situations based on a systematic approach, to develop a strategy of
actions; regarding the following learning results:

analyzes the problem situation and makes it decomposition for individual tasks .

Able to choose serial or design new objects of professional activity; regarding the following learning results:

Applies methods for analyzing options, develop and search for compromise decisions with assessment Project
Implementation Efficiency

Can plan and perform physical and mathematical research, interpret and submit results in the form of articles
or Patents; regarding the following learning results:

Develop research plan

Interprets and presents results in the form of articles or patents

performs physical and mathematical research.

Requirements for the results of mastering the discipline

The results of the study of the discipline Forms of organizing classes

analyzes the problem situation and makes it decomposition for individual tasks .

1. to know the methods for calculating the power supply systems Lections; Seminars; Laboratory
works

Applies methods for analyzing options, develop and search for compromise decisions with
assessment Project Implementation Efficiency

2. to know the principles of construction and specific electrical network elements, | ections; Independent work
the structural execution of air and Cable power lines




performs physical and mathematical research.

3. To be able to calculate the parameters of the reference schemes of elements of

power supply systems: Calculate CC currents in the power supply system

Lections; Seminars; Independent
work

Interprets and presents results in the form of articles or patents

4. to know the range of electronic components manufactured by industry.

Lections; Seminars; Laboratory
works; Independent work

Develop research plan

5. To be able to develop self-learning skills on practical examples to improve
technical systems using non-standard solutions

Lections; Independent work

Applies methods for analyzing options, develop and search for compromise decisions with
assessment Project Implementation Efficiency

6. can be able to exploit and select equipment of electric power systems and

Lections; Independent work

networks
Content and structure of the discipline
Table 3.1
Active Links to learning . s
Themes forms, hours Hours results Learning activities
Semester: 3

Didactic unit: Design of electrical networks, including selection of circuit solutions, parameters of the

main electrical equipment.

1. General principles for designing
power supply systems

The main terms, design stages,
definition of equipment
parameters in the design process.

2. The overall characteristics of the
transmission and distribution
systems of electrical energy.
Simulation of electrical elements.

Basic concepts, terms,
definitions; characteristics of the
electrical energy transmission
system; rated voltages of feeding
networks; characteristics of the
distribution systems of electrical
energy; System of transmission
and distribution of electrical
energy.

Didactic unit: Constructive perfo

rmance of power supply systems

3. Principles of structural
performance of the power line.

Features Building feed networks,
structural elements VL, selection
of wire sections.

4. Cable power lines. Toppers 6-35
square meters.

Constructive features and
methods of laying CL 6-35 kV,
features of CL 110-220 kV,
selection of cable sections.
Tackings 6-35 sg.: Design,
scope, selection of cross-section
of tires and conductive wires.

Didactic unit: Schemes of transm
distribution devices.

ission systems and distribution of electrical energy. Schemes of

5. Basics of constructing
transmission and distribution of
electrical energy systems. Methods
for connecting substations to the
electrical network.

3,6

Requirements for electrical
networking schemes; network
designs; Methods for connecting
substations to the electrical
network.




6. Typical schemes of distribution
devices (RU).

3,6

High and medium voltage
switchgear (RU VN and RU
CH); Low voltage switchgear
(RU NN).

Didactic unit: Structures, Schemes GPP and CHP, main electrical equipment, operation modes and

constructive execution.

7. Heat electric centers (CHP).
Power supply according to the
diagrams of deep inputs.

Structural schemes of CHP;
power supply circuit with CHP.
Schemes of deep inputs: goals,
features, power sources,
execution schemes.

Didactic unit: Calculations of the

main modes and regulation of voltage

8. Tasks for calculating and
analyzing the established electrical
network modes. The overall

Determining the parameters of
the working steady mode. The
task of choice in technical and

formulation and characteristics of 8 8 1,5 economic calculations; Main
the task of technical and economic economic indicators, choosing
calculations. the optimal power option.
Didactic unit: frequency control.
The level of frequency and
voltage in the electric power
system (EES): indicators and
quality rates of electricity; Basic
9. Indicators and quality rates of formulas. Frequency rationing,
electricity. Frequency control; 2 2 4 influence of the frequency of
Automatic frequency unloading. ED, static characteristics in
terms of frequency, primary and
secondary regulation. Principle
of operation and category ACR,
Chapes.
Table 3.2
Themes Active Hours Links to learning Learning activities

forms, hours

results

Semester: 3

Didactic unit: Design of electrical networks, including selection of circuit solutions, parameters of the

main electrical equipment.

1. Analysis of power consumption
power consumption systems.

1,4

COIBLUuctoiT Ur ure poweT

supply scheme, the calculation of|
the original mode, the
construction of graphs of the
Near and the calculation of their
parameters, the calculation of the
mode for the maximum load

tima

2. Compensation of reactive power.

In the circuits of the electrical
network, select the power of the
capacitor battery and select the
locations of their installation to
reduce the reactive power over
the lines and transformers.

Table 3.3

Themes

Active

forms, hours

Hours

Links to learning
results

Learning activities




Semester: 3

Didactic unit: Constructive performance of power supply systems

1. Determining the parameters of
the schemes for replacement of
electrical network elements (VL).

diturauurr ur ure SpeLtim
parameters of air lines with
different location of wires.
Constructing the dependences of
the specific parameters of the
VL for various sections of the

\Arac

Didactic unit: Schemes of transm
distribution devices.

ission systems and distribution of electrical energy. Schemes of

2. Determining the parameters of
the schemes for replacing electrical
network elements (transformers).

3 2,5

Determination of parameters of
substitution schemes for power
transformers and
autotransformers of single-phase
and three-phase versions.

Didactic unit: Calculations of the

main modes and regulation of voltage

3. Calculation of the steady
transmission line mode with a

It is required to perform
electrical calculation of the
power line and determine the

different method of setting the 3 2 4 structural parameters of the VL:
source data. the cross-section o_f the wires,
the number of chains and the
length of the power supply lines.
Perform the calculation of the
installed network mode in which
the load power is specified in
4. Calculation of the steady Eoldes gnd t?et_volt%ge of ﬂI]te
network mode containing several 4 3 4 ?] ancing ska |ond( asle VIO _age).
intermediate loads. The network mode calculation is
performed in relation to its
equivalent substitution scheme,
the parameters of which are
defined earlier.
It is required to determine the
5. Calculation of the steady regime parameters of the installed
. 4 3 4 . .
of a closed electrical network. electrical network mode with
double-sided power.
Calculate the operating modes of
6. Calculation of the electrical a network of two nominal
network mode containing various 2 2 1,4 stresses, the sections of which
nominal voltages. are related to the
TDN-16000/110 transformer.
Didactic unit: frequency control.
. . It is necessary to characterize the
ifrncs between e acta
3 2,5 4 voltage in the steady mode of

minimum load modes. Building
deviation chart.

operation of the power supply
system from its nominal value.

Literary sources
Main literature




1. Poneiruna, C. B. IIpoekTupoBaHue 1 SKCIUTyaTaLUsl CUCTEM JIEKTPOCHAOKEHUSI.
IIpoextuposanune CIC : yuebHoe mocobue / C. B. Pogpiruaa. — Hoeocubupcek : HI'TY, 2016. —
64 c. — ISBN 978-5-7782-3076-7. — Texkcr : snektponHsIi // JlaHb : 21eKTpOHHO-OUOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/118119 (nara obpatenns: 23.02.2021). — Pesxxum
OOCTYTA: AJIs1 aBTOPU3. MOJIb30BATENEH.

2. Pompiruna, C. B. TIpoekTupoBaHue v 3KCIUTyaTa[ys CUCTEM dJieKTpocHa0xkenus. [lepenaya,
pacmpeneneHue, mpeodpa3oBaHUe IEKTPUUECKON dHeprud ;| yuebHoe mocodue / C. B. Ponpiruna.
— Hosocubupck : HI'TY, 2017. — 72 ¢. — ISBN 978-5-7782-3341-6. — TekcT : 2MeKTPOHHBIH //
Jlaus : anextpoHHO-O6ubmmoTeunas cuctema. — URL: https://e.lanbook.com/book/118101 (mata
obpamenms: 23.02.2021). — Pesxum mocTyma: mjis aBTOPH3. TTOIb30BATEESH.

3. OBC HznarenbcTBo «Jlaupy [DaeKkTpoHHEIN pecypc] : 2JIeKTPOHHO-OMOIMOTeYHAast CUCTEMA. -
[Poccusi], 1993. - Pexxum noctyma: http://e.lanbook.com. - 3aru. ¢ sxpana.

4, I'yxos H. I1. Cucremsl 3nektpocHaOxenus : [yueOnuk | / H. I1. T'yxxos, B. 5. Onsxorckmii, 1. A.
IMaBmouenko ; Hopocu®. roc. Texs. yH-T. - HoBocubupck, 2007. - 257 ¢. : un.. - Pesxxum nocrtyna:
http://elibrary.nstu.ru/source?bib_id=vtls000080191. - UuHoBammioHHast oOpa3oBaTebHAs
nporpamma HI'TY "Bricokue TexHomorun".

Additional literature

1. ©@unmunmosa T. A. DHepreTHuecKue peKUMBbI JIeKTPUUSCKUX CTaHLIUN U
3JIEKTPOdHEpreTHUecKux cucteM : [yuebnuk] / T. A. @ununnosa ; HoBocub. roc. TexH. yH-T. -
Hosocubupck, 2005. - 297 c. : un.. - Pexxum nocrymna:

http://elibrary. nstu.ru/source?bib_1d=vtls000032665

2. Pycuna, A. I'. PexxuMbl 2IeKTpUYECKUX CTAHIMN U JIEKTPOIHEPTETUYECKUX CUCTEM | yueOHOe
nocobue / A. I'. Pycuna, T. A. @unurnmosa. — Hosocubupck : HI'TY, 2016. — 400 ¢. — ISBN
978-5-7782-2695-1. — Texkcr : anekTpoHHbIH // JIaHb : 3nekTpoHHO-OMOIHOTeUHAs crucTemMa. —
URL: https://e.lanbook.com/book/118099 (mara obpamenus: 23.02.2021). — Pexxum moctyna; mis
ABTOPH3. MOJIL30BATEJISH.

Internet resources

1. http://elibrary . nstu.ru/
2. https://e. lanbook.com/
3. http://www.iprbookshop.ru/

4. http://znanium.com/

5. Ponpirnna, C. B. IlpoekTupoBanue B 3KCIuTyaranus CUCTeM djekTpocHaOxenust. [lepenaqa,
pacrpeneneHue, mpeoOpa3oBaHUe IEKTPUUECKON dHepruH ;| yueOHoe mocodue / C. B. Poxgsiruna. —
Hosocubupck : U3n-so HI'TY, 2017. — 72 ¢. — Tekcr : anexktponnsiii // AvidReaders.ru : cait. —
URL:
https://avidreaders.ru/book/proektirovanie-i-ekspluataciya-sistem-elektrosnabzheniya-peredacha.ht
ml (nata obpamenus: 15.02.2021).

6. U3narensctBo «Jlaub» [DnexTpoHHBIH pecypc] : aIeKTpOHHO-OUOIMoTeuHast cucTeMa. -
[Poccust], 2010. - Pexxum moctyma: http://e.lanbook.com. - 3aru. ¢ sxpana.

Methodical support and software

Methodological support
1. DnexrpocHabxeHne notpedurenel u pexumsl. JlabopaTopHbBII MPAKTHKYM :
yueOHO-MeToau4eckoe mocodue / coctasutenu B. M. 3asesiios [u ap.]. — Tomck : TITY, 2017. —
122 ¢. — Texct : anextpoHHbIH // Jlanb : 3nekTpoHHO-Onbmroreunas cucrema. — URL:
https://e.lanbook.com/book/106740 (marta obpatuenus:; 23.02.2021). — Pexxum mocTtyma; mis
aBTOPH3. MOJIb30BATENICH.



2. DnexTpocHabxkeHue noTpeduTeneit u pexxumsl. JIabopaTopHbIN TPAKTUKYM !
yueOHO-MeToau4eckoe mocodue / coctautenu B. M. 3asesiioB [u ap.]. — Tomck : TITY, 2017. —
122 ¢. — Texcrt : anextpoHHbIH // Jlanb : 3nekTpoHHO-OnbmoTeunas cucrema. — URL:
https://e.lanbook.com/book/106740 (marta obpatuenus:; 23.02.2021). — Pexxum moctyma; miis
ABTOPU3. MOJIb30BATENICH.

3. Poppiruna C. B. IIpoekTrpoBanue 1 SKCIITyaTalys CUCTEM 3JIEKTPOCHAOKESHHUS
yuebHo-meTomuueckoe mocodue / C. B. Poneiruna, /1. A. Tlasmrouenko ; HoBocuG. roc. TeXH. yH-T.
- HoBocubupck, 2017. - 45, [1] ¢. : un., Tabun.. - Pexum nocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000236136

4. Poppiruna C. B. Ilpoextuposanue u sxcruryatanust COC [DnekTpoHHBIN pecypc] : 3JeKTPOHHBIH
yueOHo-MeTonuueckuii komruieke [ 30] / C. B. Pogsiruna ; HoBocu6. roc. TexH. yH-T. -
Hosocubupck, [2015]. - Pexum noctyma: http://elibrary.nstu.ru/source?bib_id=vtls000221652. -
3ary. ¢ FKpaHa.

5. IlpoekTrpoBaHKE U IKCIUTYATALIUS] CUCTEM 3JIEKTPOCHAOKEHHS | METOIHYECKUE YKAZAHUS K
BBIMOJIHEHHIO pacueTHO-rpaduueckoro 3ananus "TIpoektuposanue u skcrutyaraus COC" s
®DOH nanpaenenus maructepckoi moarotoBku 13.04.02 "DnexTposHepreTHKa U 3JIEKTPOTEXHUKA"
/ HoBocu0. roc. TexH. yH-T ; [cocT.: C. B. Ponbiruna, /1. A. ITaBntouenko]. - Horocubupck, 2016. -
30, [1] c. : Taba.. - Pesxxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000229165

6. DJEKTPOITUTAOIINE CHCTEMBI M DJIEKTPHUECKUE CETH | METOINYECKHE YKA3aHUS K BBITOJTHEHHIO
nmaboparopHsix pador anst ®OH (cnieumanmerocts 140211 - DnexrpocHabxkenue) / HoBocu®. roc.
TexH. YH-T ; [cocT.: . A. ITaBmouenko, C. B. Xoxnosa]. - HoBocubupck, 2006. - 51 ¢. : w.. -
Pesxum nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000059931

7. DNEeKTPOITUTAOIINE CUCTEMBI H JIEKTPHUECKUE CETH | METOINYECKHUE YKA3aHUS K BBITOJTHEHHIO
pacuetHo-rpaduueckoro 3ananus ajis ®OH (cnermansrocts 140211 "DnextpocHabxkenue"” /
Hosocu®. roc. Texn. yu-T ; [coct. 1. A. [TaBmouenko, C. B. Xoxora]. - HoBocubupck, 2007. - 26,
[1] c. : Tabm., cxemsl. - Pesxxum moctyma: http://elibrary.nstu.ru/source?bib _1d=vtls000070194

Specialized software
1 Microsoft Office Application Pack
2 on the analysis of electro-energy systems NEPLAN AG NEPLAN 360 Web Student Version



ANNOTATION OF THE PROGRAM

Special Issues of Power Supply

Course: 1, semester : 2

Semester
Ne Kind of activity 2
1 | Total credits 4
2 | Total hours 144
Total classes in the contact form,
3 29
hours
4 | Lectures, hours 18
Practical lessons, hours
Laboratory studies, hours
of them in an active and
7 1. . 0
interactive form, hours
Consultations, hours 9
9 | Independent work, hours 115

External requirements

Creative a critical analysis of problematic situations based on a systematic approach, to develop a strategy of

actions; regarding the following learning results:

analyzes the problem situation and makes it decomposition for individual tasks .

Associates to apply modern communicative technologies, including in foreign language (s), for academic and

professional interaction; regarding the following learning results:

performs academic and professional Interaction, including in a foreign language

translates academic texts (abstracts, annotations, reviews, articles, etc.) from a foreign language or a foreign

language

Able to choose serial or design new objects of professional activity; regarding the following learning results:

analyzes serial objects of professional activity

Able to formulate technical tasks and use automation tools when designing professional activities; regarding the

following learning results:

demonstrates knowledge of objects of professional activity

Requirements for the results of mastering the discipline

The results of the study of the discipline

Forms of organizing classes

analyzes the problem situation and makes it decomposition for individual tasks .

1. Basic concepts for electromogtor compatibility

| Lections; Independent work

performs academic and professional Interaction, including in a foreign language

2. on electromagnetic interaction of the system "Power supply network - Electrical
Acceptor”

Lections; Independent work




translates academic texts (abstracts, annotations, reviews, articles, etc.) from a foreign

language or a foreign language

3. Basic requirements of GOST 32144-2013, as well as foreign guests for the quality
of electricity

Lections; Independent work

demonstrates knowledge of objects of professional activity

4. Be able to ensure the compatibility of the electrical receiving and the power

supply systems with the external environment

Lections; Independent work

analyzes serial objects of professional activity

5. about the conductive electromagnetic interference | Lections

Content and structure of the discipline

Table 3.1
Active Links to learning
Themes forms, hours Hours results
Semester: 2
Didactic unit: General presentation and basic concepts of electromagomy compatibility
1. Digitalization and electromagnetic compatibility 2 1,5
Didactic unit: An idea of ??GOSTs
2. Comparative assessment of the reliability of two different 3 3
connection schemes
Didactic unit: Conductive electromagnetic interference
3. What is conductive electromagnetic interference 3 5
Didactic unit: Modern means of reducing noise immunity
4. Automation of technological processes and analysis of the 3 4
quality analysis tool
Didactic unit: External and internal sources of interference
5. External and internal interference sources and ranges of their 3 55
parameters ’
Didactic unit: Mechanisms of electromagnetic phenomena
6. Mechanisms of electromagnetic phenomena and measures
2 1,2,3
to reduce them
Didactic unit: The concept of noise immunity
7. Noise immunity of various automation devices 2 2,3,4,5

Literary sources
Main literature

1. Kykmun O. I'. DnemMeHTs! yCTPOUCTB CHIIOBOM 3JIEKTPOHUKH [ DJIEKTPOHHBIA PECypc| : KOHCIIEKT
nexuuii / O. I'. Kyknun ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, [2017]. - Pexxum goctyna;

http://elibrary.nstu.ru/source?bib_1d=vtls000236169. - 3ara. ¢ sxpana.

2. DHeprocbeperamlnue TEXHOJIOTUH B TPAHCTIOPTHOM 3JIEKTPOTEXHUYECKOM KOMILIEKCE
mounorpadus / Hosocub. roc. texu. yu-t ; [H. U. Ilypos u ap. ; nox pen. B. B. buprokosa]. -

Hosocubupck, 2020. - 159, [2] ¢. : un.. - Pexxum noctymna:
http://elibrary. nstu.ru/source?bib_id=vtls000243316

Additional literature




1. OBcsiHanKOB A. I'. DnekTpoMarHuTHas COBMECTUMOCTD B AJIeKTpOdHepreTuke : yaeOHuk / A. I
Oscannukos, P. K. bopucos. - HoBocubupck, 2011. - 196 ¢. : un., Tabn.. - Pexxum gocryna:
http://elibrary. nstu.ru/source?bib_i1d=vtls000170479

2. OBcsiHHMKOB A. I'. DneKkTpOMarHATHAsE COBMECTHMOCTD B 3JIEKTPOIHEpreTuke : [yuebnuk] / A.
I'. OBcannukos, P. K. Bopucos. - HoBocubupck, 2010. - 196 c. : un.. - Pexxum noctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000141941

Internet resources
1. Atabexos I'. K. TeopeTrdeckue OCHOBBI 3JIEKTPOTEXHUKHU. JIMHEHHbIE SJIEKTPUYECKHE 1SN
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