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 |Automatic Regulation Theory

7 System Analysis in Electric Power Industry

8 Project Management in Electric Power Industry

9 Automatic Device Components

10 | Automation of electric power systems

11 |Design and Operation of Relay Protection Devices

12 |Theory of Reliability and Diagnostics in Relay Protection and Automation

13 |Interface Device with the Object of Relay Protection and Automation

14 |Electric Power System Relay Protection

15.1 [Emergency Control Automatics

15.2 |Emergency Control in Power Systems

16.1 | Technical Facilities of Dispatching and Technological Management

16.2 |Operational Dispatching Management

17.1 [Modern Relay Protection Facilities

17.2 |Modern Automation Facilities

18.1 |Application Software Packages for Calculating Short-Circuit Currents

18.2 |Application Software Packages for Engineering Calculations

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 Practice: Project Practice

22 |Industrial Internship: Research

23 |Pre-Graduation Training: Research Activity

24  |Preparation for and Taking the State Examination

25 |Philosophy

26 | relay protection algorithms and their software implementation




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 41
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 3
9 | Independent work, hours 67

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:

produces a strategy for solving the task

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

produces a strategy for solving the task

1. -one. 2 2. Develops a strategy for solving the task

Laboratory works; Independent
work

conducts analysis of the results

2. OPK-2. 2 2. The analysis of the results obtained

Laboratory works; Independent
work

uses modern information-communications for communication

3. 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 1,3 Introduction to LabView.
2. Creating a virtual periodic signal 2 4 123 Creating a virtual periodic signal
generator T generator
3. Creating an oscilloscope and Creating an oscilloscope and
) . ) 2 4 3 . - .
signal generator in LabView signal generator in LabView
6. Application interaction 2 4 2 Application interaction
7. Calculation of electric field 2 4 1,2,3 Calculation of electric field
8. Designing a hardware and Designing a hardware and
measuring complex based on data 4 8 1,2,3 measuring complex based on
collection card. data collection card.
Didactic unit: Network technologies
4. Transferring information using 2 4 3 Transferring information using
the TCP protocol the TCP protocol
5. Information transmission using 2 4 3 Information transmission using
Shared Variable Shared Variable

Literary sources

Main literature

1. Kob6eustackuii B. T'. CeTeBbie nH(OpMAIIMOHHBIE TEXHOJOTHUN [ DJIEKTPOHHBIN pecypc] :
xoHcmekT yiekuuii / B. I'. Kobsutstackuit ; HoBocu®. roc. TexH. yH-T. - Horocubupcek, [2021]. -
Pexxum nocrtyna: http://elibrary.nstu.ru/source?bib_1d=vtls000243628. - 3aru. ¢ 3xpaHna.

2. Manycor B. 3. [IpumMeHeHre METOIOB HCKYCCTBEHHOTO HHTEJUIEKTA B 33a4aX yIIPABICHHUS
pexumamu ssekTpudeckux cereit Smart Grid | [monorpadus] / B. 3. Manycos, H. Xacan3sona, I1.
B. Marpenun. - Hopocubupck, 2019. - 238, [1] ¢. : un.. - Peskum moctymna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000241039. - JIomn. TUT. 1., OTJI. aHTII..

Additional literature

1. Bapan E. [I. Usmepenuns B LabVIEW : yueGnoe noco6ue / E. J1. bapau, FO. B. Mopo3os ;
Hosocub. roc. TexH. yH-T. - HoBocubupck, 2010. - 161 c. : un., cxemsl. - Pexxum moctyna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000142341. - B Bem. gan. ast.: bapan E¢um [aseinosuy
().

2. I'puropkun b. O. MHpopMaTnoHHO-U3MepUTENbHAS] TEXHUKA U 3JIEKTPOHUKA [ DJIeKTPOHHBIM
pecypc]. Hacts 2 : anexTpoHHbINM yueOHO-MeTonnueckuii kommuieke / b. O. I'puropkus ; HoBocu®.
roc. TexH. yH-T. - HoBocubupck, [2011]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000152078. - 3arx. ¢ sxpana.

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. I'punuun A. B. Uadopmanmonnsie Texuomoruu. CriennanbHbie HH()OPMAITHOHHBIE TEXHOJIOTHH
. yuebHo-metonuueckoe nocodue / A. B. I'pumuun ; HoBocud. roc. Texu. ya-1. - HoBocuOupck,
2020. - 54, [2] ¢. : un.. - Pesxxum moctyma: http://elibrary.nstu.ru/source?bib_i1d=vtls000242607

2. Aptromenko B. B. KomnibtoTepHBbIe ceTh U TEJIEKOMMYHUKALUH | y4eOHO-METOTUUECKOE

nocodue / B. B. Apriomenko, A. B. Hukynuu ; HoBocu®. 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, 40| 42
hours
4 | Lectures, hours 010
Practical lessons, hours 36|36
Laboratory studies, hours 010
! ingrg::isei?;rr]nﬁ:)\aersand 36| 36
Consultations, hours 2|4
9 | Independent work, hours 32|30

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:

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

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

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

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. To be able to formulate goals, objectives and main content of the

research in a foreign language

Seminars; Independent work

presents the results of the work performed

2. OPK-2. 3 3. To be able to represent the results of the study in the form of a report

(presentation).

Seminars; Independent work

performs academic and professional Interaction, including in a foreign language

3. UK-5. 1 1. Demonstrates an understanding of the characteristics of various

cultures and nations

Seminars; Independent work

uses modern information-communications for communication

4. UK-4. 3 3. It makes the use of foreign language sources, including industry

dictionaries and reference books.

Seminars; Independent work

demonstrates the understanding of the characteristics of various cultures and Nations

5. UK-5. 1 1. It has an idea of ??the features of academic communication in

cross-cultural environment.

Seminars; Independent work

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

6. MC-6. 1 1. Conditions to build strategies for speech activity in typical situations

of academic communication.

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

3,56

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

1,4

to visit and studying reading,
translation, discussion of read
materials, the implementation of
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

2,3,4,6

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

1,2,3,4,56

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.

Internet resources

1. MysbpTuTpas [1eKTpOHHBIN pecypc|: dJeKTPOHHBIN CI0Baph. - Pexum

noctyna: http://www.multitran.ruso - 3ar. ¢ skpaHa.

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

3. ScienceDirect [Electronic resource] / Elsiver [Official website]. — [USA], 2016. — Mode of
access: http://www.sciencedirect.com. — Title from screen.

4. https://e lanbook.com/

5. eLIBRARY .RU (Hayunas snextponHas oubnuoreka POOU) [SnektpoHHsIi pecypc]. —
[Poccust], 1998. — Pexxum mnoctyna: http://(www.elibrary.ru). — 3aru. ¢ sxpana.

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




7. http://znanium.com/

Methodical support and software

Methodological support
1. Kambmmesa E. FO. English: non-resident instruction for Master Degree Students [DnexTpoHHBII
pecypc] : anexTponHbIi yuebHo-MeTonnyeckuii komruieke / E. FO. Kambiesa, E. T. Kutoga ;
Hosocub. roc. rexn. yH-T. - HoBocubupck, [2018]. - Pexum nocrymna:
http://elibrary.nstu.ru/source?bib_id=vtls0002392009. - 3ars. ¢ sxpana.
2. Polyankina S. Y. OcHOBBI aHTJTHICKOH MyOMMYHON peun [DNeKTpOHHBIN pecypc] | dJIeKTPOHHBIHA
yuebHo-meTonuueckuii komruieke / S. Y. Polyankina ; HoBocu®. roc. TexH. yH-T. - HoBocuOUpCK,
[2015]. - Pesxum nocryma: http://elibrary nstu.ru/source?bib_id=vtls000213129. - 3arn. ¢ 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
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 41
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 3
9 | Independent work, hours 67

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 .

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

builds social interaction, given the general and special different cultures and religions

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
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

demonstrates the understanding of the characteristics of various cultures and Nations




3. UK-5. 3 3. It has practical experience in analyzing philosophical and historical
facts, the experience of assessing cultural phenomena.

Lections; Seminars; Independent
work

builds social interaction, given the general and special different cultures and religions

4. UK-5. 2 2. Lines social interaction, given the general and special different

cultures and religions

Lections; Seminars; 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: Modern level of electric power industry
1. State of world and domestic 2 1,2,3,4 Analysis of the material lecture
energy
2. Dissonances and contradictions . .
in electric power industry 2 1,2,3,4 Analysis of the material lecture
Didactic unit: Water Impurities and Water Quality Indicators.
3. Traditional and alternative power Comparison of the structures and
2 1,2, 3 plans for the development of
sources .
generation
4. Unified National Electrical . .
Network Branch of UES 2 1,2,3 Analysis of materials lectures
5. Th? 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
7. 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. OBC IPRbooks [DnekTpoHHBIH pecypc] : 3JIEKTPOHHO-OMOIMOTEYHAS CUCTEMA. -
[Poccust], 2010. - Pexxum noctyma: http://www.iprbookshop.ru/. - 3arm. ¢ skpana.




2. Ynanos C. H. BozoOHOBIsIeMble HCTOUHUKHY SHEPTHH | yaeOHOe mocodue Ijisi By30B TI0
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

3. dopmupoBaHKE MEXaHU3MOB YCTOMYHUBOTO PA3BUTHSI IKOHOMHUKH MTPOMBILILIEHHBIX
npennpustuii : moHorpadus / [B. A. Turosa u np.] ; mox pen. B. A. Turosoii ; HoBocu®6. roc.
TexH. yH-T. - HoBocubupck, 2010. - 189, [2] ¢. : un., Tabn.. - Pexxum gocryma:

http://elibrary. nstu.ru/source?bib_id=vtls000156216

4, Yakos, B. 5. CoBpemenHbIe MpoOeMbl 3JIEKTPOIHEPreTUKH : yueOHoe mocodue / B. 5.
VmakoB. — Tomck : ToMckuii monmurexHuueckuii yausepcurer, 2014, — 447 ¢. — ISBN
978-5-4387-0521-5. — TekcT : anekTpoHHbIH // Dnextporno-6ubaroTeunas cuctema [PR BOOKS
. [caiit]. — URL: http://www.iprbookshop.ru/34715 html (nara obpamenus: 25.02.2021). —
Pesxum noctyna: ajist aBTOPU3UP. NOJIb30BaTENEH

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. ITAO «Poccetn» : caiit. — Mockea, 2021. — URL: https://www.rosseti.ru/ (mara obpariueHus:
19.02.2021). — Tekcr : 37eKTPOHHBIM.

6. DNEeKTPOTEXHUYECKUU-TIOPTAL. PG [DIEKTPOHHBIN pecypc]: IeKTPOTEXHHUECKHH TTOPTa AJIs
crynentoB BY30B u ur)xeHepoB. - DaekTporexuuuyeckuii moptai, 2017. - Pexxum mocryna:
http://xn----8sbnaarbiedfksmiphlmncm1d9b0i.xn--p 1ai/home.html. - 3arn. ¢ sxpana.

Methodical support and software

Methodological support

1. bopym O. B. O6mas sHepreTuka [DIeKTPOHHBIA pecypc| : 3JeKTPOHHBIN yueOHO-MEeTOAMIeCKUH
xkomruiekc / O. B. bopym ; HoBocu6. roc. Texu. yH-1. - HoBocuOupck, [2011]. - Pexxum nocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000157076. - 3ara. ¢ sxpana.

2. Pycuna A. I'. PexxuMbl 3IeKTPUYECKUX CTAHLIMHN U JIEKTPOIHEPTETUUECKUX CUCTEM : [yueOHoe
1oco0ue Mo HaMpPaBJISHHIO MOATOTOBKH "DyeKTpodHepreTuka u dektporexuuka”| / A. I'. PycuHa,
T. A. ®umunmosa. - HoBocubupck, 2016. - 398, [1] ¢. : v, Taba.. - Pexxum moctymna:

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

3. JIeikun A. B. DHeprocOepexeHue U SHEProayAUT HA MPEANPHUITHSIX SJHEPTETUKH [ DIeKTPOHHBIN
pecypc] : 2IAEKTPOHHBIH yueOHO-MeTonuueckuii komruteke / A. B. JIbikun ; HoBocu6. roc. TexH.
yH-T. - HoBocubupck, [2011]. - Pexxum noctymna:
http://elibrary.nstu.ru/source?bib_id=vtls000157214. - 3arx. ¢ sxpaHa.



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 40
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 2
9 | Independent work, hours 32

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. Coimpunonosa E. B. @angpaiizunr ajist MHHOBAUi [ DIEKTPOHHBIA PECypC] : SJeKTPOHHBIN
yuebHo-mMeTonuueckuii komruteke / E. B. Ciupumonosa ; HoBocu6. roc. TexH. yH-T. -
Hosocubupck, [2017]. - Pesxxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000234509. -
3aru. ¢ 3KpaHa.
2. Kupuior Q. B. DxoHOMEKO-MaTeMaTHYeCKUE MOZETH OLeHKH 3P PEeKTHBHOCTH
WHBECTHLIMOHHBIX U HHHOBALIMOHHBIX MPoekToB : MoHorpadus / F0. B. Kupumos, A. B.
Kpagsuenko, E. B. [Iparynosa ; HoBocu®. roc. Texs. yH-T. - HoBocubupck, 2019. - 153 ¢. : n,
tabu.. - Pesxxum mocryrma: http://elibrary. nstu.ru/source?bib_1d=vtls000242118

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 22
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 2
9 | Independent work, hours 50

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

Selects the necessary research method to solve the task

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

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

builds social interaction, given the general and special different cultures and religions

demonstrates the understanding of the characteristics of various cultures and Nations

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

determines the priorities of personal growth and ways to improve their own activities AMOOCOLINS

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

Requirements for the results of mastering the discipline

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




Selects the necessary research method to solve the task

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

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

foreign language

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

4. UK-4. 2 2. Translates academic texts (abstracts, annotations, reviews, articles, Seminars; Independent work
etc.) from a foreign language or a foreign language

demonstrates the understanding of the characteristics of various cultures and Nations

5. UK-5. 3 3. Tt has practical experience in analyzing philosophical and historical Seminars; Independent work
facts, the experience of assessing cultural phenomena.

builds social interaction, given the general and special different cultures and religions

6. UK-5. 2 2. Lines social interaction, given the general and special different Seminars; Independent work
cultures and religions

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

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

determines the priorities of personal growth and ways to improve their own activities
AMOOCOLINS

8. UK-6. 2 2. Determines the priorities of personal growth and ways to improve their| Seminars; Independent work
own activity on the basis of self-assessment

Content and structure of the discipline

Table 3.1

Active Links to learning

Themes forms, hours Hours results

Learning activities

Semester: 2

Didactic unit: Methodological Fundamentals of Scientific Research

1. Organization of research

.Y 2 2 1,6,7,8 Practical lesson
activities
2'. M?thOdS of conducting 4 4 1,3,5,7,8 |Practical lesson
scientific research
3. Mathematical modeling as a 4 4 1.3,4.6,7.8 |Practical lesson

method of scientific research

Didactic unit: Scientific communications

4. Presentation of scientific

4 4 1,2,3,4,5,8 |Practical lesson
research results

5. Public speaking in scientific

7 Ok 4 4 2,3,4,5,6,7 |Practical lesson
communication

Literary sources

Main literature
1. AmamxonoBa b. A. Hayunas paGora maructpasnTos : yueOHoe ocodue / b. A. Amanskonosa, E.
B. Xomenko ; HoBocu®. roc. Texs. yH-T. - HoBocuOupck, 2016. - 97 ¢. : un., Tabun.. - Pexum
nocrtyma: http://elibrary.nstu.ru/source?bib_1d=vtls000227444




2. [1aTeHTHBIE UCCITENOBAHMS ITPU CO3MAHNN HOBOM TexHUKH. HaydHo-uccnenosarensckas padora :

[yueGHoe mocobue / I'. A. Illanmypos u ap.] ; HoBocu®. roc. TexH. yH-T. - HoBocubOupck, 2019. -

167, [1] ¢. : un., Tabn.. - Pexxum moctyra: http://elibrary.nstu.ru/source?bib_id=vtls000241596
Additional literature

1. ITopcer E. I'. Marucrepckas auccepranus : [yaeoHoe mocodue] / E. T'. ITopces ; HoBocub. roc.
TeXH. YH-T. - HoBocubupck, 2017. - 42, [1] c.. - Pexum gocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000237338

2. JluccepTariusi: COMCKATEINISIM YYEHbBIX CTENEHEH U YUEeHBIX 3BaHu | yueOHoe nmocodue / [B. IL
T'openos u np. | ; HoBocub. roc. TexH. yu-1. - HoBocubupcek, 2017. - 202, [1] ¢. : win.. - Pexum
noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000234451

Internet resources

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

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

3. eLIBRARY RU (Hayunas snextponnas 6ubnuorexa POOU) [DnextponHsIii pecypc]. —
[Poccusi], 1998. — Pexxum noctyna: http://(www.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. ITopcer E. I'. Marucrepckas nuccepraius ;| yueOHo-meTonudeckoe nocodue / E. I'. Tlopces ;
Hogocu®. roc. TexH. yH-T. - HoBocubupck, 2013. - 32, [1] c.. - Pesxxum moctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000185133

2. Kazaumxuna M. A. Marucrepckas quccepranys. MeTOAOJOTHIECKHE OCHOBBI U METOJTHKA
MIOZITOTOBKH : yueOHO-MeToanyeckoe nmocodue / . A. Kasaunxuna ; HoBocu®. roc. TexH. yH-T. -
Hosocubupck, 2016. - 66, [1] ¢. : wi.. - Pexxum gocrymna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000233658

Specialized software
1 Scientific and Technical Computing Program Mathworks Matlab
2 Creating reports for laboratory work. Microsoft Microsoft Office
3 Multi-Listed Simulation The AnyLogic Company AnyLogic PLE
4 Three-dimensional modeling Objects Asconce Compass 3D

5 Set of compilers, to develop programs in SI, C ++ languages, Fortran, including OpenMP Free
Software Foundation parallel programming tool



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 49
hours
4 | Lectures, hours 18
Practical lessons, hours 18
Laboratory studies, hours 8
of them in an active and
7 1. . 18
interactive form, hours
Consultations, hours 3
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 .

Forms possible options for solving problems

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

forms design solutions for new objects

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

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

Formulates the technical task for the implementation of the project




3. PC-3.V/PR. 2 2. Formulates the technical task to implement the project

Seminars; Laboratory works;
Independent work

forms design solutions for new objects

4. PC-4.V /PR. 2 2. Forms design solutions for new objects

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 2 534 Performance and protection of
Automatic Control Systems T laboratory work

Didactic unit: Digital Signals

12. Synthesis of consecutive Performance and protection of

. : 4 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

1. Differential equations saau 1 2 2,3 Solving tasks

2. Dynamic characteristics of saau 1 2 2,4 Solving tasks

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 aBToMaTH4eCKOro peryaupoBanus : [yuednoe mocodue] /I'. B.
I'nmaseipun ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2017. - 167, [1] ¢. : un.. - Pexxum noctyna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000237078
2. Ilotiko B. I1. ABTOMaTHUECKOe peryJupoBaHUe B AJIEKTPUUECKUX CUCTEMaX : [yueOHoe
nocodue] / B. I1. Ioiiko ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2018. - 193, [1] ¢. : wit.. -
Pesxxum noctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000238444

Additional literature

1. I'nazerpun I'. B. Teopust aBToMaTHUecKkOro peryiupoBanus | yuebnoe nocodue / I'. B. I'nassipun
; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2014. - 167, [1] c. : nin.. - Pexwum nocrymna;
http://elibrary. nstu.ru/source?bib_1d=vtls000202915

2. Boctpukos A. C. 3agavua cuHTe3a B TEOPUHU PEryIHpoBaHus | yaeOHoe nmocodue / A. C.
Boctpukos ; HoBocu6. roc. Texs. yH-T. - HoBocubupck, 2011. - 103, [1] ¢. : ni., Tabmn.. - Pexum
nocrtyma: 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., ITpoext «P3A» : coBpemeHHas peneliHas 3amuTa U HU(PPOBBIe TEXHOJIOTUY B YHEPTreTHKE | CaT.
— 2014 — — URL: https://pro-rza.ru/ (mara obpamenus: 26.01.2021). — 3arn. ¢ skpana. — Pexum
noctyna: cBOOOIHBINA. — TeKCT ;| 2JIeKTPOHHBIMN.

5. http://znanium.com/

6. Komuccapuuk B. @. ABromarudeckoe peryJMpoOBaHUe TEXHOJIOTHUYECKHUX MPOLIECCOB : yueOHOe
nocobue [Dnexrpounsiii pecype] / B. ®. Komuccapuuk. — Teeps: U3n-8o TI'TY, 2001. — 247 ¢. —
Pexum nocryma:

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%D 1%87%D0%B8%D0%B A%20%D0%92.%D0%A4.9620
-%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%D1%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'nassipun I'. B. Teopust aBToMaTnueckoro yrnpasyieHHs! [ QIeKTPOHHBINA Pecypc| : 3JIeKTPOHHbBIN
yuebHo-mMeTomuueckuii komrieke / I'. B. I'maseipun ; HoBocu6. roc. TexH. yH-T. - HoBocuOHpCK,
[2013]. - Pesxum moctyma: http://elibrary nstu.ru/source?bib_1d=vtls000180706. - 3arn. ¢ sxpaHna.
2. ®panmysosa . A. Pacuer u uccienoBanye CUCTEMBI PEryJIUPOBAHUS TUHAMUYIECKUM O0BEKTOM
. yuebHO-MeTonuueckoe nocodue / I'. A. @paniyzosa ; HoBocub. roc. TexH. yH-T. - HoBOoCHOUpPCK,
2019. - 42, [1] c. : un.. - Pesxum moctyna: http://elibrary nstu.ru/source?bib_1d=vtls000240663

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



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 41
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 3
9 | Independent work, hours 67

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

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

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

has The features of regional development and knows the specifics of the labor market in the field of professional
activity.

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

market in the field of

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

Lections; Seminars; Independent
work

manages the team members to achieve the task

4. manages the team members to achieve the goal

Lections; Seminars; Independent
work

has The features of regional development and knows the specifics
field of professional activity.

of the labor market in the

5. It has an idea of ??7the features of the regomal development and knows the
specifics of the labor market

Lections; Seminars; Independent
work

demonstrates the understanding of the principles of teamwork

6. Know the hardware and infrastructure platforms information technologies,
species, appointment, architecture, methods for developing and administering
software and hardware complexes of the object of professional activity

Lections; Seminars; Independent
work

Content and structure of the discipline

Table 3.1

Active
forms, hours

Links to learning

Hours
results

Themes

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 1,4,6 lecture
2. Principles of system analysis 2 4,6 lecture
3. Methodology of system analysis 2 2,3 lecture
4. Data science as a modern stage

. 2 2 lecture
of system analysis
Didactic unit: System analysis tools
5. Systemic analysis in the electric
power industry on the example of 2 3,5 lecture
the project performed by the Nir
6: Prog:ess:mg, analysis, data 2 2.5 lecture
visualization
7. Inte_rpretatlon of computer 5 3.5 lecture
modeling results
8. Risks, risk management 2 1,2 lecture
9. The system effect in the
methods of artificial intelligence 2 3.5 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 2,3,4,6 practical lesson
4, Data science asa modern stage 2 2 2.4.6 practical lesson
of system analysis
Didactic unit: System analysis tools
5. System analysis in power 2 5 3.5 practical lesson
industry
6: Prog:esgmg, analysis, data 2 2 2,3,4 practical lesson
visualization
7. Inte_rpretatlon of computer 2 2 3.5 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 3,6 practical lesson
Table 3.3
Active Links to learning . A
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 6 2,3 practical lesson

Didactic unit: System analysis tools

5. System analysis in power

industry 6 3,5 practical lesson
6: Prog:ess_mg, analysis, data 6 25 oractical lesson
visualization

7. Risks, risk management 5 2,3 practical lesson

Literary sources

Main literature

1. Tumodeera A. FO. BeposiTHOCTHBIE OCHOBBI METOIOB M aJITOPUTMOB aHAIM3a NAHHBIX | [yueOHOE
nocodue] / A. FO. Tumodeera, E. A. Xaiinenxo ; HoBocu®6. roc. texn. yu-1. - HoBocubupck, 2020,
- 80, [1] c. : mn.. - Pesxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000242576

2. Yepusaxos M. K. Monenuposanue 1 npoeKTUPOBaHNEe MPOU3BOACTBEHHBIX MPOLIECCOB U CUCTEM :
[yueOHoe nocobue] / M. K. Uepnsxos ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2020. - 92, [1]
c. . mi.. - Pexxum noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000243123

3. JIro6uenko B. S. [lpumeHeHne MaTeMaTHIECKOTO MOAETUPOBAHMUS B 3a71a9ax
JJIeKTPOdHEpreTHKH : [yuebnoe mocobue] / B. A. JIroGuenko, C. B. Pogsiruna ; HoBocu6. roc.
TexH. yH-T. - HoBocubupck, 2018. - 68, [3] c.. - Peskxum moctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000238853

Additional literature




1. Manycos B. 3. [IpumeHeHne METOIOB MCKYCCTBEHHOTO HHTEJIJIEKTA B 3a/1a4aX YIPaBJISHUS
pexkumMamu sekTpudeckux ceteit Smart Grid | [Mmonorpadus] / B. 3. Manycos, H. Xacausona, I1.
B. MarpenuH. - HoBocubupcek, 2019. - 238, [1] ¢. : uin.. - Pexxum noctyma:

http://elibrary. nstu.ru/source?bib_i1d=vtls000241039. - Jlom. TUT. 1., OrJ1. aHTIL..

2. [IpuMeHeHrEe METOIOB MCKYCCTBEHHOTO MHTEIIEKTA B 337]a4aX TEXHUYECKOM qHArHOCTHKH
3JIEKTPOOOOPYHOBAHUS IEKTPUYECKUX cucTeM : [MoHOorpadust / B. 3. Manycos u ap. ; mom oo,
pen. B. 3. Manycosa]. - HoBocubupck, 2020. - 444, [1] ¢. : uin., Tabun.. - Pexxum goctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000242675. - JIom. TUT. J1., OTJI. aHIJI..

3. [IporpaMMHBIe CUCTEMBI CTATUCTUYECKOTO aHaIu3a. QOOHApYKEHHe 3aKOHOMEPHOCTEMN B JAHHBIX
¢ ucrnosyib3oBaHreM cucteMbl R u si3bika Python : [yueOnoe nocobue / B. M. Bonkosa u nip. ] ;
Hosocub. roc. rexH. yH-T. - HoBocubupck, 2017. - 72, [1] ¢. : Tabn.. - Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000234496

4, YripaBiieHue nporu3BOICTBEHHBIMUA CHCTEMAMH | KOHCIIEKT JIEKIHi : [y4eOHoe mocobue / B. .
Mamonos u ap.] ; HoBocub. roc. rexH. yH-T. - HoBocubupck, 2018. - 74, [1] c. : un.. - Pexum
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. DnextponHo-6ubmmoTeunas cucrema HI'TY [DnextponHsIit pecypc] :
3JIeKTPOHHO-OnOMoreunast cuctema. — [Poccusi], 2011, — Pesxxum moctyma: http://elibrary.nstu.ru/.
— 3arn. ¢ sKpaHa.

6. Cucremnsliii oneparop EnuHol sHepreTH4eckor cUcTeMbl [ DJIEKTPOHHBIN pecypc]| : CauT. -
Pexxum moctyma: http://so-ups.ru/. - 3ari. ¢ s3xpaHa.

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 TexHu4eckux cucteM | yuebd. mocobue / A. A. Bongapenko —
Juenporierposck : Hau. ropusiii yH-T, 2004, — 103 c. — Pexum goctyna:
http://aabondarenko.narod. ru/knigi.html. — 3arn. ¢ sxpana.

9. T'OCT P UCO 9000-2015. Cucremsl MeHemkMeHTa KauecTBa. (OCHOBHBIE MMOJOKEHUS U
crnoBapb[ DnekTpoHHEIH pecypce]. - Been. 2015-11-01. - Pesxum noctyna:

http://docs.cntd. ru/document/1200124393. - 3aru. ¢ skpaHa.

Methodical support and software

Methodological support
1. Hleran b. P. Cucremnslii aHamu3 [ DJIeKTPOHHBIN pecypc| : 3JIeKTPOHHBIN y4eOHO-MeTOOUIeCKU
komruieke / b. P. Ileran ; HoBocu®6. roc. TexH. yH-T. - HoBocubupck, [2017]. - Pexwum mocrtymna:
http://elibrary.nstu.ru/source?bib_id=vtls000234060. - 3ars. ¢ sxpana.
2. Bamaranckuii M. A. Ipuknanuoii cucremusiii ananmus (3YMK) [DnexTponHslii pecypce] :
3JIEKTPOHHBIN y4eOHO-MeTonuueckuii komruieke / M. ®. 6anaranckuii ; HoBocuO. roc. TeXH. yH-T. -
Hosocubupck, [2020]. - Pesxxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000243342. -
3ary. ¢ sKpaHa.
3. KopobGeitnukos C. M. IlpuknanHoit cucTeMHBIH aHanu3 [DIeKTPOHHBINA pecypc] | d1eKTpOHHBIN
yueOHo-metonuueckuii komruieke / C. M. KopoGetinukos ; HoBocub. roc. TexH. yH-T. -
Hosocubupck, [2017]. - Pexum noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000234885. -
3arJi. ¢ sKpaHa.



4. Me3senues F0. A. Teopus cructeM B cUCTEMHBIN aHAIH3 [ DNEKTPOHHBIN pecypc]| : 2JIeKTPOHHBII

yueOHo-MeTonuueckuii komruieke / FO. A. Mesenues ; HoBocu6. roc. TexH. yH-T. - HoBocuOupck,

[2017]. - Pesxum moctyma: 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
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 40
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 2
9 | Independent work, hours 32

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

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

analyzes serial objects of professional activity

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

analyzes serial objects of professional activity

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

| 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 |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
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
Elements of Automatic Devices

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 69
hours
4 | Lectures, hours 36
Practical lessons, hours 18
Laboratory studies, hours 8
of them in an active and
7 1. . 18
interactive form, hours
Consultations, hours 5
9 | Independent work, hours 75

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:

produces a strategy for solving the task
can be planned and implementing physical or mathematical experiments, Interpret and present the results of
scientific research in the form of articles or patents; regarding the following learning results:

Develops an experimental work plan
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

produces a strategy for solving the task

1. -one. 2 2. Develops a strategy for solving the task Lections; Seminars; Laboratory
works; Independent work

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

His region.
2. PK-1.V/PR. 4 4. Solving professional tasks in enterprises and organizations of |Seminars; Laboratory works;
the profile industry of their region. Independent work

Develops an experimental work plan




3. PC-2.V/PR. 1 1. Develops an experimental work plan

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: 1

Didactic unit: Functional elements of devices of automatic and automated control in power industry,
their characteristics for them requirements

1. Objectives of discipline. The
subject of discipline. The structure
of the discipline. Her connection
with other curriculum disciplines.
The main features of the production
process and distribution of
electricity. Automatic production
management system and
distribution as a set of interacting
information and control of
automatic devices, computing and
control machines. The main types
of automatic devices.

Functional algorithms and
structural circuits of automatic
devices. Input electrical signals of
automatic devices coming from the
primary measurement transducers
of controlled objects. Functional
elements of automatic devices.

0,5

Lecture

2. Purpose of the measuring part of
automatic devices. Formation and
comparison of signals as basic
operations of the measuring part of
the automatic device. The
measuring part is as an interacting
set of measuring transducers and
comparison elements. The
measuring body as an interacting
set of measuring transducers with
one comparison element.
Measuring agencies of continuous
and relay action. Their features.

0,5

Lecture

3. Classification of measuring
organs by the number of
influencing electrical values -
carriers of input signals. The
concept of characteristic values and
the algorithm for the functioning of
the measuring body. The concept of
boundary points and lines.
Structural circuits and boundary
lines of measuring organs with one
affecting value.

Lecture




4. Structural circuits and boundary
lines of measuring organs with two
affecting values. Determining the
linear functions of the affecting
values ??at the input of the
comparison element to obtain the 4 1 Lecture
specified boundary lines.
Characteristics of the response of
the measuring organ of relay action
in the complex plane of the
characteristic value.

Didactic unit: Passive and active converters of the parameters of the electric power system mode

5. Linear measuring transducers of
sinusoidal voltages and currents.
General view of the linear
conversion function of sinusoidal
voltages and current in sinusoidal
voltage and current.

2 1 Lecture

6. elements converting voltage into
voltage, current to voltage, voltage
in current and current in the
current. Schemes for obtaining a
given linear voltage or current
function at the output of converters.

2 1 Lecture

7. Two-pole with a variable
complex resistance. Voltage
divisors. Signal transformers and
autotransformers. Transreactors.
Linear measuring converters based
on operating amplifiers. Linear
converters with specified gear
ratios.

2 1 Lecture

8. Filters of symmetric
components. Passive and active
filters. Schemes and vector
diagrams of reverse sequence
voltage filter. Features of direct 4 1 Lecture
sequence voltage filters. Direct and
reverse sequence current filters.
Voltage filters and zero sequence
current. Combined filters.

9. Magnetic amplifiers. Features
and scope. Controlled magnetic
amplifier reactor. Throttle magnetic
amplifier. Normal power supply
voltage. Characteristic of control in 2 1 Lecture
the mode of free magnetization
mode. Forced magnetization as a
DC measurement transducer mode
(signal transformer) mode.

Didactic unit: Elements of the measuring and logical part of relay protection devices and automation
of electric power systems




10. Methods for comparing
homogeneous information
parameters. The comparison
devices of the absolute value of the
amplitude of the current with the
specified value. Comparison
devices of two sinusoidal values.

Lecture

11. Elements of comparison of
analog signals. Schemes of
comparison of the amplitude of one
voltage (current) with a specified
value. Time-pulse comparison
schemes.

Lecture

12. Structural schemes of
measuring relays with one and two
affecting values. Electromechanical
and semiconductor measuring
relays. Electromechanical relay as a
constructive associated set of
interacting functional elements.

Lecture

13. Electromagnetic variable and
voltage relays. Rotating and
opposing moments. The
magnetizing power of the relay, the
power consumed under action, the
current (voltage) of the operation
and return the maximum and
minimum relays, return
coefficients; Methods for changing
the current (voltage) of the
triggering. Relay contacts and their
characteristics. Vibration of
contacts, ways to eliminate
vibration.

Lecture

14. Semiconductor current relays
(voltage), power directions,
resistance. Their features.
CONCLUSION: Using issues
studied in this course, with further

training.

Lecture

Table 3.2

Themes

Active
forms, hours

Links to learning

Hours
results

Learning activities

Semester: 1

Didactic unit: Passive and active converters of the parameters of the el

ectric power system mode

1. Modeling transient processes in a

2

single current transformer

2 1,2,3

Laboratory work

Didactic unit: Elements of the me
of electric power systems

asuring and

logical part of relay pro

tection devices and automation

2. Research operation of the current
relay type PCT-13

2 1,2,3

Laboratory work

3. Study of the operation of the
comparison scheme of two

electrical values in absolute value

2 1,2,3

Laboratory work




4, Research of radlar)t energy 2 2 123 Laboratory work
converters into electric.
Table 3.3
Active Links to learning . A
Themes forms, hours Hours results Learning activities
Semester: 1

Didactic unit: Passive and active converters of the parameters of the electric power system mode

1. Definition of the conversion
coefficients of the measuring organ
of resistance when using the
comparison scheme over the
absolute value.

1,2,3

Practical occupation

2. Definition of the conversion of
the measuring resistance organ
when using a phase comparison
scheme.

1,23

Practical lesson

3. Accounting for the final
sensitivity of the comparison
scheme in determining the
transformation coefficients of
measuring organs.

1,2,3

Practical lesson

4. calculation of symmetrical filter
parameters Components made on
passive elements

1,2,3

Practical lesson

5. Calculation of the parameters of
filters of symmetric components
performed on operating amplifiers

1,23

Practical lesson

Didactic unit: Elements of the me
of electric power systems

asuring and

logical part of relay pro

tection devices and automation

6. Definition of the parameters of a
phase comparison scheme
performed on operating amplifiers.
Determining the parameters of the
time-pulse comparison scheme.

1,2,3

Practical occupation

7. Determination of the parameters
of the comparison scheme over the
absolute value, made on operating
amplifiers

1,2,3

Practical lesson

Literary sources

Main literature

1. I'naserpun B. E. DneMeHTsI aBTOMAaTHYECKUX YCTPOMCTB : yuebHoe mocodue / B. E. I'nassipun,
I'. B. I'mazeipun ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2011. - 127, [2] c. : wi.. - Pexxum

noctyna: http:/elibrary.nstu.ru/source?bib_1d=vtls000158326
2. I'naseipun B. E. @yukumonanbHbie aemMenTsl YP3A Ha orepariioHHbBIX YCUITUTENSIX | yueOHOe

nocodue / B. E. I'mazeipun, I'. B. I'maseipun ; HoBocub6. roc. TexH. yH-1. - HoBocubupck, 2010. -
70, [1] c. : wn.. - Pesxum moctyma: http://elibrary.nstu.ru/source?bib _id=vtls000141080

Additional literature
1. I'naseipun B. E. MukpomnporieccopHble pesieiHbIe 3aiUThl 0JI0Ka reHepaTop-TpaHchopMaTop :
yueOHoe niocobue / B. E. ['maseipun, A. A. Ocunues, O. B. Taudunses ; HoBocu®. roc. TexH. yH-T.

- Hoeocubupck, 2014. - 138, [1] ¢. : un.. - Pexum noctymna:
http://elibrary nstu.ru/source?bib_1d=vtls000213261




2. 'naseipun B. E. Pacuer ycTaBOK MHUKPOMPOIIECCOPHOM peyieliHO 3amuThl OJ10Ka
reHepatop-Tpancdopmarop : yueOHoe nocobue / B. E. I'maseipun, A. WM. Illanun ; HoBocu®6. roc.
TEXH. YH-T. - HoBocubupck, 2009. - 128, [1] c.. - Peskum gocryna:
http://elibrary. nstu.ru/source?bib_1d=vtls000090475

Internet resources

1. ITpoexT «P3A» : coBpeMeHHas pesieiiHas 3amuTa U HU(QPOBbIe TEXHOJIOTHH B SHEPTETUKE | CAMT.
— 2014 — — URL: https://pro-rza.ru/ (nara obpamenus: 26.01.2021). — 3ary. ¢ skpana. — Pexum
IOCTyTa: CBOOOAHBIN. — TeKCT : 3JIeKTPOHHBIHN.

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

3. Hermma, @. C. IlpoTrroaBapuiinas aBTOMaTHKa YHEPTOCUCTEM : yueOHoe nocodue / @. C.
Henma. — Kemeposo : Ky3I'TY umenu T.®. I'opbauera, 2019. — 76 ¢. — ISBN
978-5-00137-060-4. — Texkcr : anekTpoHHbIH // JIaHb : 31eKTpOHHO-OHOIHOTEUHAs crcTemMa. —
URL: https://e.lanbook.com/book/122221 (marta obparuenus: 08.02.2021). — Pexum moctyma: mis
aBTOPU3. MOJIL30BATENIESH.

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

6. http://znanium.com/

Methodical support and software

Methodological support
1. Opranuzanys caMoCTOsITeNTLHON paboTel cTyaeHToB HOBOCHOHPCKOro rocyiapCcTBEHHOrO
TEXHHUYECKOTO YHUBEPCHUTETA | MeTonnueckoe pykoBonctso / HoBocu®. roc. TexH. yH-T ; [cocT.: FO.
B. Huxutus, T. FO. Cypruna). - HoBocubupck, 2016. - 19, [1] c. : Tabn.. - Pesxum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000234042

2. I'naseipun B. E. DneMeHTHI aBTOMATHYECKUX YCTPOUCTB [ DJIEKTPOHHBIN pecypc] : dJeKTPOHHBIH

yuebHo-metonuueckuii komrmuieke / B. E. I'maseipun ; HoBocu®. roc. TexH. yH-T. - HoBocuOupck,

[2015]. - Pesxum mnoctyma: http://elibrary nstu.ru/source?bib_id=vtls000214710. - 3arn. ¢ skpaHa.
Specialized software

1 Microsoft Office Application Pack

2 Integrated Microsoft Visual Studio Community Development Wednesday 2017

3 Schedule Simulation Spectrum Software Micro-Cap (Microcap) 9.0.7.0



ANNOTATION OF THE PROGRAM
Automation of electric power 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 61
hours
4 | Lectures, hours 36
Practical lessons, hours 18
Laboratory studies, hours 0
of them in an active and
7 1. . 18
interactive form, hours
Consultations, hours 5
9 | Independent work, hours 83

External requirements

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

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

uses automation tools when designing

can be planned and implementing physical or mathematical experiments, Interpret and present the results of
scientific research in the form of articles or patents; regarding the following learning results:

Develops an experimental work plan

performs physical or mathematical experiments

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.

Requirements for the results of mastering the discipline

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

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

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




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

2. PC-1.V/PR. 2 2. Know the specifics of socio-economic development and labor
market in the field of professional activity in its region.

Lections; Seminars; Independent
work

Develops an experimental work plan

3. PC-2.V/PR. 1 1. Develops an experimental work plan

Lections; Seminars; Independent
work

performs physical or mathematical experiments

4. PC-2.V /PR. 2 2. Performs physical or mathematical experiments

Lections; Seminars; Independent
work

uses automation tools when designing

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

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: Work with inherited code.

1. Objectives of discipline. The
structure of the discipline. Basic
concepts. The main stages of the
electric power automation process.
Technological automation, its
purpose. Principles for building
automatic control systems in power
industry. Automatic control and
automatic control devices.
Characteristics of regulation.

1,2

Lecture

Didactic unit: automatic control of technologi

cal processes on TPP, H

PP and NPP

2. Automatic adjustment of the
rotational speed and active power
generators

1,2,3

Lecture




3. Automatic switching on
synchronous machines on parallel
operation. Methods and conditions
for switching on synchronous
generators on parallel operation.
Dynamic impacts when switching
on synchronous generators by the
method of accurate
synchronization. Criteria for the
permissibility of inclusion with a
specified error angle. Automatic
switching on synchronous
generators in self-crynization
method. Automatic inclusion of
synchronous electric motors and
synchronous compensators.
Principles of constructing accurate
synchronization devices.
Semi-automatic synchronizer with a
constant angle of advance.
Automatic synchronizers with
constant time of ahead.
Microprocessor synchronizers with
a matured arise angle.

4 1,2,5 Lecture

Didactic unit: Basics of Modern Presentations of the Theory of Complex Systems

4. Automatic control of the power
system in frequency and active
power. Tasks and features of
frequency control in the power
system. GOST requirements to
maintain frequency. The effect of
frequency to work consumers of
electricity. Frequency
characteristics and regulating load
effect. Frequency characteristics of
electrical stations units. Basic
requirements for automatic
frequency control devices and
active power (ArchM). Principles
of optimal distribution of the active
load between station aggregates.
Automatic control of the frequency
of rotation of turbines (primary
regulation). Hydromechanical
primary regulator.
Electro-hydraulic regulators of
rotation frequency.

4 1,2,3,4,5 |Lecture




5. Parallel operation of aggregates
equipped with automatic rotational
speed controllers. The impact of
statism of the characteristics of the
frequency of rotation of the units
on the frequency in the power
system and the distribution of the
active load between the aggregates
of power plants. Secondary
frequency control and active power.
Astrictive frequency control in the
power system with one power
plant. Archm in many volatile
characteristics. Archm using the
integrated frequency deviation
function. Automatic adjustment and
restriction of overflows of active
power over the power line.
Automatic frequency control of the
frequency and streams of active
power in EES multiple frequency
stations.

4 1,2,3,4,5 |Lecture

Didactic unit: Automatic regulation of the parameters of the electric power system parameters

6. Automatic control of the
parameters of the mode of electric
power systems. Automatic
adjustment of excitation, voltage
and reactive power of synchronous
generators. Generator - as an object
of regulation. Functions of
automatic excitation regulators
(ARV) generators in power
systems. Relay excitation control
with an electromasone excitation
system. Current compound.
Correction of voltage at a current
compoundation. Functional
diagram of an electromagnetic
corrector. Phase compounding of
synchronous machines. Controlled
phase compoundation. ARV strong
action. Laws of regulation and
algorithm for the functioning of
ARV strong action. Comparison of
various types of ARV in stability
and quality of regulation. Digital
ARV strong action.

4 1,2,3,4,5 |Lecture




7. Use of ARV to regulate voltage
on power plants and to distribute
reactive power between generators.
Setting the method of reactive
current generator, the operation of
the generator in a block with a
transformer, parallel operation of
blocks on total tires. Principles of
group management of the excitation
of generators (GUV) of the power
plant. GUV with central jet load
distributor. The principle of
performing the GB with the
equalization of reactive loads by
average value. Microprocessor
voltage group control system.

1,2,3,4,5

Lecture

8. Automatic voltage control and
reactive power flows in
system-forming and distribution
networks. GOST requirements for
voltage quality. Methods for
regulating voltage in electrical
networks. Automatic regulation of
the transformation coefficient of
transformers and autotransformers
with RPN. Automatic control of
static capacitors batteries, static
reactive power sources. Features of
the ARV synchronous
compensators and synchronous
electric motors.

1,2,3,4,5

Lecture

Didactic unit: Basic principles for building an emergency mode

9. General emergency automatics.
Automatic re-inclusion (APV).
Appointment, economic efficiency,
scope and types of APF. Main
technical requirements for APF
devices. Joint work of APF devices
and relay protection. Acceleration
of relay protection during APF.
Alternate ATF and ARB with
increasing multiple Calculation
Starts of the APV line with
one-sided nutrition. Three-phase
APV lines with double-sided
power. Uninchronous APF, criteria
for the admissibility of incommary
and high-speed APF. ARB with
waiting and catching synchronism.
Features of tires and transformers.
Single-phase automatic
re-switching on (OAPU).
Advantages, disadvantages, scope
and OAPV functions performed.
Election agencies of OAPV
devices. Device scheme OAPV.

1,2,3,4,5

Lecture




10. Automatic power on the
backup power (AVR). AVR
appointment, scope. Requirements
for AVR devices, basic principles
of implementation. Starting devices
of ABR, stress running organs,
methods for ensuring a singleness
of ABR. AURO Device Schemes,
Calculation of AVR Settings

1,2,3,4,5

Lecture

11. Automatic frequency unloading
(ACR). The assignment of ACR,
the principles of execution of ACR.
Ways to organize ACHRI and
ACHRII. Additional category of
unloading. Calculation of ACR.
Automatic re-inclusion of
consumers after ACH (CAPV).
Schemes of ACR and Chape
devices.

1,2,3,4,5

Lecture

Didactic unit: Organization in information | /

O computers.

12. Microprocessor integrated
anti-emergency automation, its
features.

Microprocessor complexes of

automatic anti-emergency 2 1,3,4,5 Lecture
automation devices.
Microprocessor terminals of
integrated anti-emergency
automation.
Table 3.2
Active Links to learning . S
Themes forms, hours Hours results Learning activities
Semester: 2

Didactic unit: automatic control of technological processes on TPP, HPP and NPP

1. Studying general approaches to
building generator synchronization
devices.

2

2

1,3,4,5

Practical lesson

2. Calculation of the parameters
for setting synchronizers with
constant and with the calculated
advance angle.

2,3,4,5

Practical lesson

3. Study of circuits of automatic
synchronizers with a calculated
angle of ahead.

1,3,4,5

Practical occupation

Didactic unit: Basic principles for building an emergency mode

4. Calculation of the settings of the

device for automatic power on the 2 2 3,4,5 Practical lesson
reserve.
5. Automatic re-enable power 4 4 3,45 Practical lesson

lines.




6. Justification of the admissibility
of using the feed, BAPV on the line 2 2 3,4,5 Practical lesson
with double-sided power supply.

7. Calculation of ACH 2 2 3,4,5 Practical occupation

8. Research of automatic frequency

unloading 2 2 3,4,5 Practical lesson

Literary sources

Main literature

1. Bacuneer B. B. OcHOBBI PyHKIIMOHUPOBAHUS JIOKAITBHBIX YCTPOHCTB MTPOTHBOABAPUIMHOM
aBTOMaTHKH : yueOHoe mocodue / B. B. Bacunees, U. I1. Tumodees ; Hoocub. roc. TexH. yH-T. -
Hoeocubupck, 2016. - 83, [1] ¢. : mi., Taba.. - Pexxum moctyma:

http://elibrary. nstu.ru/source?bib_id=vtls000233620

2. 'naseipusn I'. B. Teopus aBToMaTuyeckoro peryaupoBanus ; yaeoHoe mocodue / I'. B. I'massipun
; HoBocu®. roc. texs. yH-T. - HoBocubupcek, 2014. - 167, [1] c. : .. - Pexxum gocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000202915

3. Ioiixo B. I1. ABTOMaTHYeCKOE PETYIUPOBAHUE B JIEKTPHUYECKUX CUCTEMAaX : yueOHOoe rmocodue /
B. IT. Ioiixo ; Hoocub. roc. TexH. yH-T. - HoBocubupck, 2012. - 193, [1] ¢. : ., cxemsl. -
Pesxxum noctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000168895

Additional literature

1. ABTOMATHKA DJIEKTPOIHEPTETUYECKUX CHCTEM | METOIUUYECKUE YKA3AHUS K BBITOJIHEHUIO
pacueTHo-rpadrueckux padoT Mo Kypcey "ABTOMATHKA 3JIEKTPOIHEPTETUIECKUX cUCTeM" s 5
Kypca JHEBHOTO oTzaesieHus (akyabTeTa sHepretuku (crernuansHocts 210400) / HoBocub. roc.
texH. yH-T ; [coct. W. I1. Tumodeer]. - HoBocubupck, 2003. - 18, [1] ¢. : wi.. - Pexxum mocrymna:
http://elibrary. nstu.ru/source?bib_1d=vtls000023705

2. ABTOMATHKA DJIEKTPOIHEPTETHUECKUX CUCTEM | METOJUYECKHE YKA3AHUS K BBITTOJTHEHHIO
pacueTHO-rpaduueckux padoT 1o Kypcey "ABTOMATHKA 3JIEKTPOIHEPTETUUECKUX cucTeM" st 5
Kypca JHEBHOTO oTneseHus akynbTeTa sHepreTuku (cnenuansHocts 210400) / HoBocu®. roc.
texH. yH-T ; [cocT. . I1. Tumodeer]. - Hopocubupck, 2003. - 18, [1] c. : ui.. - Pesxxum mocrymna;
http://elibrary. nstu.ru/source?bib_1d=vtls000023705

Internet resources

1. TexokcrepT: 2JIeKTPOHHBIN (HOHI MPABOBOM M HOPMATHBHO-TEXHHYECKOMN JOKYMEHTALINH |
[caiit]. - CankT-IlerepOypr, 2015 - . URL: https://cntd.ru/ (nata obparenns: 03.02.2021).

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

3. Cranpapter opraamsanuu [TAO «®CK EDC» : caiit. — 2007- .— URL:
https://www.fsk-ees.ru/about/standards_organization/ (nara oopamenus: 02.02.2021). — TekcT :
SIEKTPOHHBIH.

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

6. http://znanium.com/

Methodical support and software

Methodological support

1. Kymapes M. A. ABTOMarTuKa 3JIeKTpUYECKUX CTAHLIUN. ABTOMATHKA YHEPTrOCUCTEM
[DnexTpoHHBII pecypc] : 3JeKTPOHHBIN yueOHo-MeTonudeckuii komruieke / M. A. Kymapes ;
Hogocu6. roc. Texn. yH-T. - HoBocubupck, [2020]. - Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000233592. - 3arj. ¢ sxpaHna.




2. Ocunnes A. A. JIokanmbHbIe yCTPOHCTBA MPOTUBOABAPUITHON aBTOMATHUKH !
yueOHO-MeTonuveckoe mocodue / A. A. Ocunues ; HoBocu®. roc. TexH. yH-T. - HoBocuGHpcK,
2019. - 65, [2] c. : w, Tabu.. - Pexum mocrymna:

http://elibrary nstu.ru/source?bib_id=vtls000240669

3. Tumodeer U. I1. ABTOMaTnka sHEprocucTeM [IIEKTPOHHBIN pecypc| : AIeKTPOHHBIN
yuebHo-metonuueckuii komruieke / M. I1. Tumodeer ; HoBocu®. roc. TexH. yH-T. - HoBocuOupck,
[2013]. - Pesxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000180034. - 3arun. ¢ skpana.

4. ABTOMaTHYECKAs! YACTOTHAS PAa3rpy3Ka | METOAMYECKHE YKA3aHHUSI K BBITIOJHEHUIO
nmabopaTopHO paboTeI sl MAaruCTpanToB HarpasieHus 13.04.02 (140400.68)
"DIeKTPOIHEPreTHKa U JIIEKTPOTexXHUKA" 10 Kypcey "ABTromaruka sueprocuctem” / HoBocub. roc.
texH. yH-T ; [cocT. U. T1. Tumodeer]. - HoBocubupck, 2015. - 27, [2] c. : ui., Tabm.. - Pexum
nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000221502

5. ABTOMaTHuecKoe MOBTOPHOE BKIIFOUEHUE JIMHHUH 3JIeKTPoIepead | METOAUYSCKHe YKa3aHUs K
nabopaTopHoii padore mist 4-5 kypcor ®IH Bcex dopm 0Oyuenust / HoBocuO. roc. TeXH. YH-T
[coct. U. I1. Tumodeer]. - Hopocubupck, 2008. - 30, [2] ¢. : cxemsl, Tabi.. - Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000087414

6. Opranusanys caMoCTOsSITeNIbHON paboTsl cryneHToB HoBocnOupCcKoro rocynapcTBEHHOTO
TEXHHUYECKOTO YHUBEPCHUTETA | MeTOANUYECKoe pykoBoncTso / HoBocu®. roc. TexH. yH-T ; [cocT.: FO.
B. Hukutun, T. FO. Cyprunal. - HoBocubupck, 2016. - 19, [1] ¢. : Tabn.. - Pesxxum goctyna;
http://elibrary. nstu.ru/source?bib_i1d=vtls000234042

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
Design and operation of relay protection devices

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 61
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 5
9 | Independent work, hours 83

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:

Forms possible options for solving problems

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

forms design solutions for new objects

can be planned and implementing physical or mathematical experiments, Interpret and present the results of
scientific research in the form of articles or patents; regarding the following learning results:

Develops an experimental work plan

performs physical or mathematical experiments

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.

Requirements for the results of mastering the discipline

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

Forms possible options for solving problems

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




Knows the specifics of the socio-economic development and labor market in the field of

professional activity in its region.

2. PC-1.V/PR. 2 2. Know the specifics of socio-economic development and labor
market in the field of professional activity in its region.

Lections; Seminars; Laboratory
works; Independent work

Develops an experimental work plan

3. PC-2.V/PR. 1 1. Develops an experimental work plan

Lections; Seminars; Laboratory
works; Independent work

performs physical or mathematical experiments

4. PC-2.V /PR. 2 2. Performs physical or mathematical experiments

Lections; Seminars; Laboratory
works; Independent work

forms design solutions for new objects

5. PC-4.V /PR. 2 2. Forms design solutions for new objects

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: 1

Didactic unit: Relay protection of electrical networks

1. Criteria for choosing type VL

protection. Current protection of 2 1,2,3,5 Lecture
distribution networks.

2. Trar]sverse differential 2 2 125 Lecture
protection VI.

3. Remote protection VI. 2 1,35 Lecture
4. Current protection of the zero 2 2 13,5 Lecture
sequence.

5. High-frequency lines protection 2 1 2,4 Lecture
Didactic unit: Software designs

6. Typical control schemes for the

protection of high-voltage lines 2 1,2,3,5 Lecture
110kV

7. Building current protection

circuits made on the basis of a 1 1,2,5 Lecture
typical panel.

8. Work of the regimen of a 1 125 Lecture
centralized level

9. Autotransformer protection

scheme 500/220 / 10 ! 12,3 |Lecture
10. Schemes of remote protection 1 123 Lecture
of autotransformers

11. Lowing Transformer Protection 1 123 Lecture
Scheme

12. Switch control circuit 2 1,2,5 Lecture




Table 3.2

Active Links to learning . s
Themes forms, hours Hours results Learning activities
Semester: 1
Didactic unit: Relay protection of electrical networks
1. Acquaintance with automatic
design systems based on 1 4 1,2,4,5 Laboratory work
SolidWorks Electrical
2. Development of a scheme of
primary connections of a specified
object with indication of the 4 1,2,4,5 Laboratory work
locations of the RZa cabinets to TT
and TN cores
3. Use qf application programs for 4 2.3.4,5 Laboratory work
performing a thermal calculation.
4. Testing directional protection
with RF blocking PDE-2802 6 23,4 |Laboratory work
Table 3.3
Active Links to learning . s
Themes forms, hours Hours results Learning activities
Semester: 1
Didactic unit: Software designs
1. Lowing Transformer Protection 1 2 1,235 Practical lesson
Scheme
2. Building current protection
circuits made on the basis of a 1 2 1,2,3,5 Practical lesson
typical panel.
3. Wofk of the regimen of a 1 2 1,2,3,5 Practical lesson
centralized level
4. Autotransformer protection .
scheme 500/220 / 10 2 2 1,2,3,5 Practical lesson
5. Schemes of remote protection of 2 2 1235 Practical lesson
autotransformers
6. Switch control circuit 1 2 1,2,3,5 Practical occupation
7. Typical control schemes for the
protection of high-voltage lines 3 6 1,2,4,5 Practical lesson
110kV
Table 3.4
Active Links to learning . A
Themes forms, hours Hours results Learning activities
Semester: 1
Didactic unit: Software designs
1. Stages of design. 1 1,2,3,4,5 | Independent work
2. Methods for reservation of short 1 1,2,3,4,5 | Independent work

circuits in electrical networks




3. Reservation devices of switches

failures (level). Requirements for 2 1,2,3,4,5 Independent work
level.

4. Control circuits by high-voltage

switches. 2 1,2,3,4,5 | Independent work

5. Far reservation of relay

protection. His role, scope. 2 1,2,3,4,5 Independent work

Literary sources

Main literature
1. Illernos A. U. TloctpoeHne cxem pesieiHOM 3amuThl ;| yaeOHoe nocobue / A. U. Illernos ;
Hogocub. roc. texH. yH-T. - HoBocubupck, 2012, - 88, [1] ¢. : wi., cxemsl. - Pexum nocrymna;
http://elibrary. nstu.ru/source?bib_1d=vtls000171171
2. Illernoe A. U. Peneiinas 3amura JIeKTPUIECKUX ceTel | yueOHoe rmocodue / A. W. Illernos, A.
B. Benornazos ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2015. - 142, [1] ¢. : wit., Tabi., cXeMsl.
- Pesxxum nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000216630

Additional literature

1. Tandpunses O. B. Peneilinas 3amura B 3ama4ax U ynpaxkHeHusx ;. cooprauk 3amad / O. B.
Tanduneer, B. A. JlaBsinos, A. W. Illernos ; HoBocu®. roc. TexH. yH-T. - HoBocubupcek, 2015. -
42, [3] c. : un.. - Pexxum nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000223026

2. [lepexomHbie TIPOLIECCHI B DIEKTPUYECKUX cucTeMax : coopuuk 3amad / [[I. B. Apmees u mp.] ;
Hosocub. roc. TexH. yH-T. - HoBocubupck, 2014. - 329, [1] ¢. : ., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000204525

Internet resources

1. ITpoexT «P3A» : coBpeMeHHas pesieiiHas 3amuTa U HU(QPOBLIe TEXHOJIOTHH B SHEPTETUKE | CAMT.
— 2014 — — URL: https://pro-rza.ru/ (nara obpamenus: 26.01.2021). — 3arn. ¢ sxpana. — Pexum
noctyna: cBOOOIHBINA. — TEKCT ;| 2JIeKTPOHHBIMN.

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

3. OO0 HIIIT «9KPA». Hay4HO-1TpOM3BOACTBEHHOE MPEATIPHUSITHE TOJTHOTO [IUKJIA | CANT. —
Yebokcaper, 2007— . — URL: https://ekra.ru/ (nata obpamenus:: 15.02.2021). — Tekcr :
SIEKTPOHHBIH.

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

6. http://znanium.com/

Methodical support and software

Methodological support
1. [Ipumepsl pacueTa peneHol 3amuThl | [yaebHoe mocodue nns 4 xypca ®IOH nHeBHOM B
3a0uHoi dopm obyuenus / B. A. lasbimos u ap.] ; Hoeocu6. roc. TexH. yH-T. - HoBocubupck,
2011. - 63, [1] c. : cxemsl, Tabi.. - Pexxum mocryma:
http://elibrary.nstu.ru/source?bib_id=vtls000167630. - ABT. yka3zansl Ha 000POTE THT. JI..
2. PexomeHpaiuu o pacueTy HarpaBeHHONW BEICOKOYACTOTHOM 3amuTel guHui (BUH3) tuma 1119
2607 031 : MeToguueckue yka3aHus K KypCOBOMY U AUTIJIOMHOMY HNPOEKTUPOBAHUIO 1UIsl 4 U 5
kypcoB ®OH cnietmansroctr 140203 / HoBocud. roc. TexH. yH-T ; [coct. B. A. JlaBeimos, A. UL
Ilermos |. - HoBocubupck, 2009. - 33, [2] ¢. : un.. - Pexxum goctyma:
http://elibrary.nstu.ru/source?bib_i1d=vtls000090216




3. Pacuer HampaBjIeHHOW TOKOBOMU 3alllHUThI HYJIEBOW TOCIEA0BATENIEHOCTH ABYXIIEITHOMN
BBICOKOBOJIbTHOM JIMHUH HamnpsikeHueMm 220 kB : meroguueckue ykasanus s 4-5 kypcor ®OH
cneruansaocTa 140203 Becex popm oOyuenws / HoBocu®. roc. TexH. yH-T ; [cocT.: JI. B.
Barunckwii, B. A. Jlaeinos, A. W. Illernos]. - HoBocubupck, 2006. - 37, [1] ¢. : 1., CXeMBL -
Pesxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000063579

4, Penefinas 3ammura 1 aromarusanus 99C ;| METOOUYECKHE YKA3aHHUS K BBITIOTHEHHIO
pacueTHO-rpaduuUeCKUX U KOHTPOJIBHBIX padot mist ®OH Beex Gopm 00ydeHus 1o nmporpamme
MOATOTOBKH OaKajaBpoOB I10 HAMPABJIEHUIO "DJIeKTpodHepreTrHka u Jinekrporexauka” / Hopocuo.
roc. TexH. yH-T ; [cocT.: A. B. bermornasos, B. A. laesinos, A. U. lllernos]. - HoBocubupck, 2014,
- 50, [1] c. : mn.. - Pesxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000199755

5. Pacuet BricOKOUACTOTHOM AuddepeHInaTsHO-(Ha3HON 3aUTUThI THHHAHN 3JIEKTPONIEPEeaauH |
METOAMYECKHEe YKa3aHus 1o Kypcy "PeneitHas 3ammuTa dJIeKTpUYSCKUX ceTel” Jisi MaruCTpoB
HarpasieHus 140400.68 "DnexTposHepreTrKa U 3JIEKTPOTEXHHUKA" (MarucTepcKas mporpamma
"ABrtomaruka sHeprocuctem") / HoBocub. roc. Texu. yu-t ; [coct.: B. A. laesinos, A. U. Illersos
]. - HoBocubupck, 2013. - 43, [1] c. : mn., cxemsl. - Pexxum nocryna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000179579

6. Peneiinas 3amyra TUHUAN 3JIEKTPONIepeady | MeTOAUYECKHe YKa3aH!s K JJabOpaTOpHBIM
pabdoram s IY kypca ®OH Bcex dopm obyuenus (cneumamsHoctu 1001, 2104, 1002, 1004 /
Hosocu®. roc. TexH. yH-T ; [cocT. : B. A. JlaBbinos u ap.]. - HoBocubupck, 2004, - 32 ¢. : wi.. -
Pexxum nocryma: http://elibrary.nstu.ru/source?bib_id=vtls00003 1364

7. PacyeT qUCTAaHLIMOHHOW 3aIUTHI IHHUH DJIEKTPOIIEPENadyu | METOOUYECKHE YKA3aHUs 110 KypCy
"PeeitHast 3amuTa 3JIEKTPUISCKIX CETeH" ISl CIelaIbHOCTH "PereiiHas 3amura u
aBTOMaTH3aLMs eKkTporHeprerudeckux cucrem” (140203) / HoBocuO. roc. TexH. yH-T ; [cocT.: B.
A. JTaseinos, A. U. Ilernog]. - HoBocubupck, 2012. - 24, [3] c. : wi., Tabm.. - Pexxum mocTyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000172505

8. UcnbiTanne MUKPOMPOLIECCOPHOTO YCTPOMCTBA 3alIUTHI SJIEKTPOABUTaTENeH | METOAUYECKIE
yKaszaHus K jaboparopHoii padote mis 4-5 kypco @OH Bcex dopm oOyuenust / HoBocuO. roc.
texH. yH-T ; [coct. W. I1. Tumodeer]. - HoBocubupck, 2007. - 65, [2] ¢. : ui.. - Pexxum moctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000067409

9. Tau¢unser O. B. IIpoexTupoBaHue 1 3KCILTyaTal|sl YCTPOHCTB PeSISHHOMN 3aIUThI
[DnexTpoHHBIH pecypc] : 3JeKTpOoHHBIHN yueOHO-MeToanueckuii komrieke / O. B. Tandubes |
Hoocub6. roc. TexH. yH-T. - HoBocubupck, [2021]. - Pexum moctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000243611. - 3arn. ¢ sxpaHa.

Specialized software
1 Editor diagrams and block diagrams for Windows Microsoft Visio
2 Three-dimensional modeling Objects Asconce Compass 3D
3 Microsoft Visual Studio 2010
4 Performing a graphic part of the RHZ at the professional level Autodesk Autodesc AutoCAD
5 SolidWorks, Waltham, MassACHUSETTS USA SolidWorks
6 Creating reports for laboratory work. Microsoft Microsoft Office



ANNOTATION OF THE PROGRAM
Theory of reliability and diagnostics in relay protection and automation

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 51
hours
4 | Lectures, hours 18
Practical lessons, hours 26
Laboratory studies, hours 0
of them in an active and
7 1. . 18
interactive form, hours
Consultations, hours 5
9 | Independent work, hours 57

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:

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

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

Forms possible options for solving problems

1. 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; Independent
work

uses modern information-communications for communication

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

Lections; Seminars; Independent
work




demonstrates knowledge of objects of professional acti

vity

3. PC-3.V/PR. 1 1. Demonstrates knowledge of the objects of profess

ional activity || ections; Seminars; Independent

work

analyzes serial objects of professional activity

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

work

Lections; Seminars; Independent

Content and structure of the discipline

Table 3.1

Themes

Active

Hours
forms, hours

Links to learning
results

Semester: 2

Didactic unit: Relief in relay protection - Basic concepts and definitions .

1. Basic concepts and definitions of reliability theory. Tasks
associated with estimation of reliability in relay protection.

Didactic unit: Types of failures in relay protection

2. The concept of a good and defective product. Failure and
conditions for its occurrence. Classification of failures. Full
and partial failures. Defects and accidents. Refuses parametric
and catastrophic. Failures dependent and independent, stable
and unstable. Graph of life element.

Didactic unit: redundancy and diagnostics in relay protection.

3. Model functioning relay protection.

1,4

Didactic unit: Methods for calculating reliability indicators

4. Drawing up a formal description of the relay protection
system and the calculation of reliability indicators. The method
of "bounce tree".

1,234

5. Methods for calculating reliability indicators.
Logic-probabilistic method for calculating reliability
indicators.

2,3

6. Method of Markov chains. Method of simulation modeling
the process of relay protection. Table-logical method.

2,3

Didactic unit: Defining places of damage to air power trans

mission lines

7. Methods and means of finding places of damage to air LPPs

1,2,3 4

Didactic unit: Diagnostics of Relay Protection of Power Systems.

8. Diagnostics of relay protection. Ways to increase reliability
of Rza. Diagnostics of the logical part of relay protection.

2

2,4

Didactic unit: Functional and test diagnostics of the logical

part of relay protection.

9. Functional and test diagnostics of the logical part of TZNP.

2

2,3

Table 3.2

Themes Active Hours Links

forms, hours results

to learning

Learning activities

Semester: 2

Didactic unit: Relief in relay protection - Basic concepts and definitions .




1. Elements of logical circuits of

Acquaintance with the principle
of action of the main elements of
logical chains of relay protection
and automation of power

relay protection and automation of 2 3 systems, as well as with the basic
power systems. concepts of relay chains theory.
Image of contact and contactless
schemes that implement the logic|
functions of the RZa.
Didactic unit: Methods for calculating reliability indicators
2. Calculation of the indicators of .
o . Developing knowledge and
reliability of the maximum current . :
. o skills on the calculations of the
protection of the power line in the .
: 4 1,2,3,4 technological costs of
duty, external and internal KZ L.
L . elktropenergy when converting it
modes. Determination of single and
A DS and transfer to the consumer.
complex indicators of reliability.
Construction of the probabilistic
polynomial algorithm. An
3. Logical-probabilistic method for example of calculating the
. o 4 2,4 - .
calculating reliability indicators. validity of the maximum current
protection of the LAP
logic-probabilistic method.
Study of the flow of recovery of
RZ devices. Building a graph of
states and transitions.
Compilation of a system of
differential equations based on a
4. Method of Markov chains. 4 4 graph of states and transitions

for the RZ system. Solution of
the system of differential
equations by converting Laplace.
Determining the functions of the
unpretentiousness of the RZ
system.

Didactic unit: Defining places of damage to ai

r power transmission lines

5. Determination of location
Damage to power transmission
values.

3,4

Acquaintance with the principle
of devices of fixing the
parameters of the emergency
mode. Determining the
calculation to the place of
damage on the power lines.
Calculation of the scan area with
the error of the instruments.

Didactic unit: Diagnostics of Relay Protection of Power Systems.

6. Algorithms of work and
structural diagrams of Du designed
to diagnose RZa, signals at the
control points of which are in the
mode of protection duty unchanged
by voltage value.

3,4

Construction of diagnostic
devices for RZa, signals at the
control points of which are
changed in duty mode.




Solving the tasks of the
diagnostic system. Analysis of
state space, primary and
secondary signs of signs,
algorithmic space. Studying
channel transmission and
processing channels. The task of
diagnosis in the space of signs.
Problems of diagnosis in the
space of signs. Signs of own and
2 2 3,4 general. Images of serviceable
and faulty states of the object in
the space of common features.
Building boundaries separating
state groups. An example of the
evolution of the current
protection of the line in terms of
technical diagnostics.
Algorithms for the work of
certain types of relay protection
in terms of diagnostics.

7. Relay protection as a diagnostic
system.

Didactic unit: Functional and test diagnostics of the logical part of relay protection.

DTaylTustits Ul tre Tuyitdr pdrt
of the speed protection of the
zero sequence. Drawing up a
defect table. Filling the test
2 4 3,4 signals in duty and anxiety
modes. Determination of
effective checkpoints. Diagnostic
device compilation less than 1

hanr

8. Test and functional diagnostics
of relay protection devices.

Literary sources

Main literature
1. Aranua B. I'. OcHoBBI Teopun HafexHOCTH : [yueOHoe nmocobue] / B. I'. Atanun ; HoBocu0. roc.
TexXH. YH-T. - HoBocubupck, 2017. - 92, [1] ¢. : un., Tabn.. - Pexxum nocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000235440
2. [IpumepsI pacuera pesieitHOM 3auTuThl ; [yuebHOe mocobue / B. A. laBsinos u ap.] ; HoBocu®.
roc. TexH. yH-T. - Hopocubupck, 2018. - 90, [1] c. : wn.. - Pesxxum moctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000240181
Additional literature
1. Kutyma B. T'. HagexHocTh sHepretudeckux cuctem. Y. 1 : [yueOnoe mocodue] / B. I
Kurymun ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2003. - 254 c¢. : wi.. - Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_i1d=vtls000020379
2. OBC HUznarenbcTBO «Jlauby [DneKkTpoHHBIN pecypc| : 2IeKTPOHHO-ONOIHOTEeYHAs CUCTEMA. -
[Poccust], 1993. - Pexum moctyma; http://e.lanbook.com. - 3aru. ¢ sxpana.
Internet resources
1. ITpoexT «P3A» : coBpeMeHHas pesieiiHas 3amuTa U HU(QPOBLIe TEXHOJIOTHH B SHEPTETUKE | CAMT.
— 2014 — — URL: https://pro-rza.ru/ (nara obpamenus: 26.01.2021). — 3arn. ¢ sxpana. — Pexum
noctyna: cBOOOIHBINA. — TEKCT ;| 2IeKTPOHHBIMN.

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




3. MukporporieccopHbIe yCTPOMCTBA PEeHHOM 3alUThl U aBTOMATUKNA. MeToauuecKue yKa3aHUs
10 PacuéTy HAIEKHOCTH | cTaHaapT opranusanuun. [ara esenenus: 28.04.2018 / ITyOnuunoe
akuonepHoe oomectso «Poccetny. Cranmapt opranusauuu [TAO «Poccern». CTO
34.01-4.1-008-2018. — Tekcr : snekTponHbl. — URL:
https://www.rosseti.ru/investment/standart/corp_standart/doc/34.01-4.1-008-2018.pdf (nara
obpamenus: 11.02.2021).

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

6. http://znanium.com/

Methodical support and software

Methodological support
1. Pacuer aucTaHIIMOHHON 3aIUTHI JIMHUK JJIEKTPOIIEPEIady | METOOUYECKHE YKA3aHHS TI0 KypCy
"PeneifHas 3amyra 3JIeKTPUYECKUX CeTel" IS criennanbHOCTH "PeneiiHas 3amura u
aBTOMaTtH3auus dJekTposHepreTuaeckux cucrem” (140203) / HoBocub. roc. TexH. yH-T ; [cocT.: B.
A. JTaseinos, A. U. Ilernog]. - HoBocubupck, 2012. - 24, [3] c. : wn., Tabm.. - Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000172505
2. Ucnerranve nuddepeHiinanbsHOM 3anUThl TpaHCHOPMATOpa | METOAMYECKHE YKAZAHUS K
nmaboparopusiM padoram / HoBocub. roc. Texu. yH-T ; [cocT.: B. A. laBeinos, O. B. Taudunses]. -

Hosocubupck, 2016. - 33, [3] ¢. : w. - Pexum gocrymna:
http://elibrary. nstu.ru/source?bib_id=vtls000233506

Specialized software
1 PTC Mathcad
2 Operating System Microsoft Windows
3 Microsoft Office Application Pack
4 Wednesday graphic programming means of automating NI LabVIEW



ANNOTATION OF THE PROGRAM
Interface devices with relay protection and automation object

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 61
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 5
9 | Independent work, hours 83

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:

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:

forms design solutions for new objects

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

can be planned and implementing physical or mathematical experiments, Interpret and present the results of
scientific research in the form of articles or patents; regarding the following learning results:

performs physical or mathematical experiments

Requirements for the results of mastering the discipline

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

produces a strategy for solving the task

1. -one. 2 2. Develops a strategy for solving the task Lections; Seminars; Laboratory
works; Independent work

Forms possible options for solving problems




2. 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

performs physical or mathematical experiments

3. PC-2.V /PR. 2 2. Performs physical or mathematical experiments

Seminars; Laboratory works;
Independent work

demonstrates knowledge of objects of professional activity

4. PC-3.V/PR. 1 1. Demonstrates knowledge of the objects of professional activity |Seminars; Laboratory works;

Independent work

forms design solutions for new objects

5.PC-4.V /PR. 2 2. Forms design solutions for new objects

Lections; 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: Organization of structure Microprocessor devices. Input / output of discrete signals

1. Introduction Objectives of

discipline. The subject of

d!sc!pl!ne. The structure of th_e 0 05 12 Lecture
discipline. Her connection with

other curriculum disciplines. BRS.

Recommended literature.

2. Prmmples. of |nf0rm-at|on _ 05 2 125 Lecture
presentation in computing devices

3. Types of signals. Discretization. 0 0,5 1,2,5 Lecture
4._ Basics of programming work 0 1 125 Lecture
with external devices.

5. The structure of the microevm. 0 1 1,2,5 Lecture
_6. Readlr_wg and recording digital 0 1 125 Lecture
information on the data bus.

7. Special purpose registers. 0 1 1,2,5 Lecture
Didactic unit: Disposal of analysis signals in real time

8. Principles of constructing the

DAC. 0,5 2 1,2,5 Lecture
9_. Formatlon a_nd output of analog 1 3 125 Lecture
signals in real time.

Didactic unit: Entering analog signals in real time

10. Principles of building ADC. 0,5 3 1,2,5 Lecture
tli%ﬁeEnterlng analog signals in real 05 3 125 Lecture




Table 3.2

Themes

Active

Hours

Links to learning

Learning activities

forms, hours results
Semester: 3
Didactic unit: Organization of structure Microprocessor devices. Input / output of discrete signals
1. input of discrete signals. 1 2 1,2,3,4,5 |Laboratory work
2. Dispret signals. 2 2 1,2,3,4,5 |Laboratory work
Didactic unit: Disposal of analysis signals in real time
3. Formation and output of an
analog _S|gnal 5|gnal Qf an arbitrary 2 5 1,2,3,4,5 |Laboratory work
form without taking into account
the real-time mode
4. Formation and output of the
periodic analog signal of the 4 4 1,2,3,4,5 [Laboratory work
sinusoidal form
Didactic unit: Entering analog signals in real time
5. Enter and measure the values
220f analog signals 2 2 1,2,3,4,5 [Laboratory work
6. Programming the functioning
algorithm for digital current
protection with a time delay (for 4 6 1,2,3,4,5 [Laboratory work
example, MTZ with a constant or
integral-dependent time).
Table 3.3
Active Links to learning . s
Themes forms, hours Hours results Learning activities

Semester: 3

Didactic unit: Organization of structure Microprocessor devices. Input / output of discrete signals

1. Principles of information

e . . 4 1,2,3,4,5 [Practical lesson
presentation in computing devices
2. P_rogrammlng work with external 4 1.2.3.4.5 |Practical lesson
devices
Didactic unit: Disposal of analysis signals in real time
3_. Formatlon_and output of analog 4 1.2.3.4.5 |Practical lesson
signals Real-time
Didactic unit: Entering analog signals in real time
1_2. Entering analog signals in real 3 1.2.3.4.5 |Practical lesson
time
13. Ffrogrammmg relay protection 3 123,45 |Practical lesson
algorithms

Table 3.4
Themes ACtive |y [Links to learning Learning activities

forms, hours

results

Semester: 3

Didactic unit: Organization of structure Microprocessor devices. Input / output of discrete signals




1. Principles of information Independent study of theoretical

Co . . 2 1,2,4,5 .
presentation in computing devices material
2. methods for regulating the .
active and reactive transformer 3 1,2,3,4,5 Independent study of theoretical
material
power
. . Independent study of theoretical
3. Signal types, sampling. 2 1,2,4,5 material
4. Basics of programming work Independent study of theoretical
. . 2 1,2,4,5 .
with external devices. material
5. The structure of the microevm. 3 1,2,4,5 Independent study of theoretical
material
6. Reading and recording digital Independent study of theoretical
. . 3 1,2,4,5 .
information on the data bus. material
. . Independent study of theoretical
7. Special purpose registers. 2 1,2,4,5 material

Didactic unit: Disposal of analysis signals in real time

8. Principles of constructing the Independent study of theoretical

DAC. 3 12,45 material
9. Formation and output of analog 3 1245 Independent study of theoretical
signals in real time. e material

Didactic unit: Entering analog signals in real time

Independent study of theoretical

10. Principles of building ADC. 4 1,2,4,5 .

material
11. Entering analog signals in real 4 1245 Independent study of theoretical
time. S material
12. Data exchange in interrupt and 4 19245 Independent study of theoretical
direct access to memory. e material

Literary sources

Main literature

1. XKmyzas B. A. YcrpoiictBa comnpsikeHus: ¢ 00bekToM | [yuebnoe mocodue] / B. A. Xmyns ;
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http://elibrary.nstu.ru/source?bib_1d=vtls000240184
2. 'mazeipun B. E. Pacuer ycraBok peneiiHoi 3amuThl OJI0Ka reHepaTop-TpaHchopMaTop :
[yue6Hoe mocodue] / B. E. I'naseipun, A. A. Ocunues, E. . @posnosa ; HoBocu6. roc. TeXH. yH-T.
- Hoeocubupck, 2018. - 76, [3] c. : Tabn.. - Pexum mocryma:
http://elibrary nstu.ru/source?bib_i1d=vtls000238771

Additional literature
1. I'naserpun B. E. MukponpolieccopHble pefieiHbIe 3aiThl 0JI0Ka reHepaTop-TpaHcdopMarop :
yueOHoe niocobue / B. E. I'maseipun, A. A. Ocunues, O. B. Tauduises ; HoBocu®. roc. TexH. yH-T.
- HoBocubupck, 2014. - 138, [1] ¢. : un.. - Pexum noctyna:
http://elibrary nstu.ru/source?bib_1d=vtls000213261
2. I'mazeipun B. E. PacueT ycTaBOK MUKPOIIPOIIECCOPHOM PEIEMHOM 3aIUThI OJ10Ka
reneparop-tpancdopmarop : yuebroe mocodue / B. E. I'maseipun, A. Y. anus ; HoBocu®6. roc.

TexH. yH-T. - HoBocubupck, 2009. - 128, [1] c.. - Peskum nocrymna:
http://elibrary. nstu.ru/source?bib_1d=vtls000090475
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Hosocubupck, 2015. - 28, [3] c. : w.. - Pesxxum poctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000218169

3. CoBpemMeHHbIE CpenCTBa PEIeHHOMN 3alIUThI | METONWYECKUE YKa3aHHUsI K JIaO0OPaATOPHBIM
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http://elibrary.nstu.ru/source?bib_1d=vtls000179562

4, OpraHusanms CaMOCTOSITEIbHOM padoTsl cTtyaeHTOB HOBOCHOMPCKOro rocygapCTBEHHOTO
TEXHHUYECKOTO YHUBEPCHUTETA | METOAMUYECKOE pykoBomcTBo / HoBocuO. roc. TexH. yH-T ; [cocT.: FO.
B. Hukutun, T. FO. Cypruna]. - HoBocubupcek, 2016. - 19, [1] c. : Tabn.. - Pexum gocryna:
http://elibrary. nstu.ru/source?bib_id=vtls000234042

5. IIpoexkTupoBaHUe YCTPOUCTB COMPSIKEHHUS C OOBEKTOM | METOAHUYECKHE YKA3AHUS U BAPUAHTHI
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Specialized software
1 Operating System Microsoft Windows
2 Microsoft Office Application Pack
3 Scientific and Technical Computing Program Mathworks Matlab

4 Software Development System C ++ Codegear / Embarcadero Technologies C ++ Builder 2007
Professional R2



ANNOTATION OF THE PROGRAM
Relay protection of electric power 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 69
hours
4 | Lectures, hours 44
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 75

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:

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:

forms design solutions for new objects

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

uses automation tools when designing

can be planned and implementing physical or mathematical experiments, Interpret and present the results of
scientific research in the form of articles or patents; regarding the following learning results:

Develops an experimental work plan

performs physical or mathematical experiments

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.

Requirements for the results of mastering the discipline

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

produces a strategy for solving the task




1. -one. 2 2. Develops a strategy for solving the task

Lections; Laboratory works;
Independent work

Forms possible options for solving problems

2. 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; Laboratory works;
Independent work

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

market in the field of

3. PC-1.V/PR. 2 2. Know the specifics of socio-economic development and labor
market in the field of professional activity in its region.

Lections; Laboratory works;
Independent work

Develops an experimental work plan

4. PC-2.V/PR. 1 1. Develops an experimental work plan

Laboratory works; Independent

work

performs physical or mathematical experiments

5. PC-2.V /PR. 2 2. Performs physical or mathematical experiments

Lections; Laboratory works;
Independent work

uses automation tools when designing

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

Lections; Laboratory works;
Independent work

forms design solutions for new objects

7. PC-4.V /PR. 2 2. Forms design solutions for new objects

Lections; Laboratory works;
Independent work

Content and structure of the discipline

Table 3.1

Active
forms, hours

Links to learning

Hours
results

Themes

Learning activities

Semester: 2

Didactic unit: Basic information about electromagnetic owls Realship

1. Requires for relay protection
block generator-transformer.
Features of relay protection of
station elements of energy systems.

1,2,3

Lecture

Didactic unit: Primary measuring transducers. Models of electromechanical systems

2. Primary measuring current

2
transducers.

1,2,57

Lecture

Didactic unit: Relay Protection Generator

1. Calculation of settings for
longitudinal differential protection
of the generator.

1,3,6,7

Lecture

2. Selecting the settings of the
longitudinal differential protection
of the generator on the basis of the
SHE 1111-SHE terminal 1114

1,3,6,7

Lecture

3. Protection against land in the

winding of the generator stator 1.3,6,7

Lecture

4. Protection against Generator

Perrigation 1.3,6,7

Lecture

4. Protection of synchronous

1,23,6,7
generators.

Lecture




5. Protection against the loss of
excitation of the generator

1,3,6,7

Lecture

6. Protection against asynchronous
generator mode

1,3,6,7

Lecture

7. Backup remote protection of the
generator from interphasis KZ

2

1,3,6,7

Lecture

Didactic unit: Relay Protection of Transformers

4, Protection of transformers,
autotransformers and blocks.

2

4

1,3,6,7

Lecture

8. Differential protection of the
block transformer

1,3,6,7

Lecture

9. Distribution of currents in the
circuits of differential transformer
protection with a "Star" winding
circuit with a triangle with short
circuits

1,3,6,7

Lecture

10. Protection against external
short circuits to the Earth.

1,3,6,7

Lecture

11. Differential protection of the
axis-free transformer voltage

1,3,6,7

Lecture

12. Differentental protection of the
transformer of own needs

1,3,6,7

Lecture

Didactic unit: Protection of electric motors

5. Protection of electric motors.

2

2

1,3,6,7

Lecture

Didactic unit: Protection of the system of own needs power plants.

6. Protection of the system of own
needs power plants.

2

1,3,56,7

Lecture

Didactic unit: Protection of statio

ns and substations

7. Protection of stations and
substations.

2

1,3,6,7

Lecture

Table 3.2

Themes

Active

forms, hours

Hours

Links to learning
results

Learning activities

Semester: 2

Didactic unit: Relay Protection G

enerator

2. Test protection block
generator-transformer based on
CE-1110m cabinet

1,2,3,4,56,7

Laboratory work

3. Test protection of synchronous
generators

1,2,3,4,56,7

Laboratory work

Didactic unit: Relay Protection of Transformers

1. Distribution of currents for
differential transformer protection
with a "Star / Triangle-11" winding
circuit

1,2,3,4,56,7

Laboratory work

3. Testing the differential
protection of the transformer based
on the Terminal Sirius-T

1,2,3,4,56,7

Laboratory work




Table 3.3

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 2

Didactic unit: Basic information about electromagnetic owls Realship

1. Turbogenerators with direct
cooling of wiring windings

2

1,3

Independent work

2. Transformers and
autotransformers operating in a
block with a generator

1,3

Independent work

Didactic unit: Primary measuring transducer

s. Mode

Is of electromechanical systems

3. Transitional modes of current
transformers.

2

1,3

Independent work

Didactic unit: Relay Protection G

enerator

4. General principles of
microprocessor terminals
Protecting the main electrical
equipment of power plants on the
panels of the screen

1,2,3

Independent work

Didactic unit: Relay Protection of Transformers

5. Differential Relay type DZT-21
and DZT-23

1,2,3

Independent work

6. Differential relay of type
PCT-15 and PCT-23

1,2,3

Independent work

7. Microprocessor arrangements of
the two-winding transformer
"Sirius-T".

1,2,3

Independent work

8. Protection of the transformer of
own needs (TSN)

1,2,3

Independent work

Didactic unit: Protection of electric motors

9. Terminals of protection,
automation, control and signaling
of the BE2502A07xx electric motor

1,2,3

Independent work

10. Terminal Protection,
automatics, switch control and
motor alarm with a capacity of up
to 5 MW type "Bresler-0107.25x"

1,2,3

Independent work

13. Calculation of setpoints Protect
against interphase short circuits of
the electric motor.

4,6,7

Independent work

14. Calculations of protection
against earth closures in the stator
engine winding

4,6,7

Independent work

Didactic unit: Protection of statio

ns and substations

11. Differential current protection
of tires with braking

2

1,2,3

Independent work

12. Differential-phase protection of

2

tires.

1,2,3

Independent work
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TexH. yH-T. - HoBocubupck, 2009. - 128, [1] c.. - Pexxum gocrymna:

http://elibrary. nstu.ru/source?bib_id=vtls000090475

5. UcnibiTanre 3aUT CAHXPOHHBIX TEHEPATOPOB | METOAUYECKHE YKA3aHUs K JTaO0paTOPHBIM
paboram 1o kypcy "Penelinas 3ammTa 35eKTposHepreTuueckux cucrem” mist 4 u 5 xypco ®OH
ITHEBHOTO U 3204HOr0 otaeneHuii / HoBocud. roc. Texn. yH-T ; [coct.: B. A. Jlasimos, A. 1.
Ilernor]. - HoBocubupck, 2008. - 30, [2] c. : un., Tabn., cxemsl. - Pesxxum moctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000081954
6. Tanpunees O. B. Peneitnas 3ammura 371eKTpUYECKUX CTAHIUE [ DJIEKTPOHHEIH pecypc] :
AJIEKTPOHHBIN yueOHo-MeToauyeckuii komruieke / O. B. Tan¢unbes ; HoBocu®. roc. TexXH. yH-T. -
Hosocubupck, [2016]. - Pesxxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000176667. -
3aru. ¢ 3KpaHa.
7. UcribiTaHe MUKPOIPOLIECCOPHOTO YCTPOMCTBA 3AIIUTHI JIEKTPOJABUTATENEN | METOAUYECKUE
ykasaHus K jadbopatopHoii padote mist 4-5 kypcor @IH Bcex dopm oOyuenust / HoBocubd. roc.
texH. YH-T ; [coct. W L. Tumodeer]. - HoBocubupck, 2007. - 65, [2] ¢. : ui.. - Pexum noctymna:
http://elibrary. nstu.ru/source?bib_id=vtls000067409

Specialized software
1 Scientific and Technical Computing Program Mathworks Matlab
2 Three-dimensional modeling Objects Asconce Compass 3D
3 Microsoft Visual Studio 2010
4 Performing a graphic part of the RHZ at the professional level Autodesk Autodesc AutoCAD



ANNOTATION OF THE PROGRAM
Anti-emergency automation

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 41
hours
4 | Lectures, hours 18
Practical lessons, hours 0
Laboratory studies, hours 18
of them in an active and
7 1. . 0
interactive form, hours
Consultations, hours 3
9 | Independent work, hours 67

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:

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

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

forms design solutions for new objects

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

uses automation tools when designing

can be planned and implementing physical or mathematical experiments, Interpret and present the results of
scientific research in the form of articles or patents; regarding the following learning results:

Develops an experimental work plan

performs physical or mathematical experiments

Requirements for the results of mastering the discipline

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

Forms possible options for solving problems




1. 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; Independent work

uses modern information-communications for communication

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

| Lections; Independent work

Develops an experimental work plan

3. PC-2.V/PR. 1 1. Develops an experimental work plan

Laboratory works; Independent
work

performs physical or mathematical experiments

4. PC-2.V /PR. 2 2. Performs physical or mathematical experiments

Laboratory works; Independent
work

uses automation tools when designing

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

Laboratory works; Independent
work

forms design solutions for new objects

6. PC-4.V /PR. 2 2. Forms design solutions for new objects

Lections; Laboratory works;
Independent work

Content and structure of the discipline

Table 3.1

Active
forms, hours

Links to learning

Hours
results

Themes

Learning activities

Semester: 2

Didactic unit: Structure of the emergency automatic control system in the power system.

1. Stages of possible development 0 1 12,6 Lecture
of the accident in the power system.
2. The main subsystems of
anti-emergency automation. 0 1 1,2,6 Lecture
Requirements for devices PA.
3. Charact_erlstlcs of the main types 0 2 12,6 Lecture
of control influences PA.
Didactic unit: Systems of emergency automation systems.
4. Automation of preventing 0 3 16 Lecture
stability (apne)
5. Automation of_the liquidation of 0 4 16 Lecture
asynchronous regime (Alar)
6. Automation of the frequency
reduction limit (AOCC) 0 2 1.6 Lecture
7. Automation of frequency
increase (AOPC) 0 1 1,6 Lecture
8. Automation of voltage reduction
limit (AOSN) 0 1 1,6 Lecture
9. Structural scheme and features
of selecting AOCT settings 0 2 1.6 Lecture
10. Automation of equipment
overload limit (AOPO) 0 ! 1.6 Lecture
Table 3.2
Active Links to learning . A
Themes forms, hours Hours results Learning activities




Semester: 2

Didactic unit: Systems of emergency automation systems.

1. The selection of the parameters
of the Alar activation operating on
the remote principle. Checking the 0 9 3,4,5,6 Laboratory work
correctness of its behavior in
various emergency modes

2. Comprehensive checking of the
parameters of the triggering of the 0 9 3,4,5,6 Laboratory work
cabinet PA with the AOC function

Literary sources

Main literature

1. Bacunser B. B. OcHOBBI PyHKIIMOHUPOBAHUS JIOKATBHBIX YCTPOHUCTB MTPOTHBOABAPUIHOM
aBTOMaTHKH . yueOHOe rocodue / B. B. Bacunses, W. I1. Tumodees ; HoBocuod. roc. TeXH. yH-T. -
Hosocubupck, 2016. - 83, [1] ¢. : wi, Tabn.. - Pexum nocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000233620

2. Honroe A. I1. YCTOHYHMBOCTE SJIEKTPHUECKHX CHCTEM | yueOHoe mocobue / A. I1. Jlonros ;
Hosocub. roc. TexH. yH-T. - HoBocubupck, 2010. - 174, [1] ¢. : wir., Tabm.. - Pexxum gocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000125797

Additional literature

1. Hermra, @. C. IIpotuBoaBapuiiHas aBTOMAaTHKa YHEProcucTeM : yuedHoe nocodue / @. C.
Henma. — Kemeposo : Ky3['TVY umenu T.®. I'opbauesa, 2019. — 76 ¢. — ISBN
978-5-00137-060-4. — Tekcr : anmexkTpoHHBIH // JIaHb : 351eKTPOHHO-OHOIMOTEYHAS cUCTEMA. —
URL: https://e.lanbook.com/book/122221 (nara obpatuenus: 08.02.2021). — Pexxum moctyna: mis
aABTOPH3. MOJIL30BATENISH.

2. Opranuzanus caMOCTOATENbHON paboTe! cTyneHToB HoBOCHOMPCKOro rocyAapCTBEHHOTO
TEXHUYECKOTO YHUBEPCHUTETA | MeToanuYeckoe pykoBoacTso / Horocub. roc. TexH. yH-T ; [coct.: FO.
B. Hukutun, T. FO. Cyprunal. - HoBocubupck, 2016. - 19, [1] ¢. : Tabn.. - Pexxum goctyna;
http://elibrary nstu.ru/source?bib_1d=vtls000234042

Internet resources

1. Tunopas MHCTPYKLHS MO OPTraHU3ALMN U MMPOU3BOACTBY PabOT B YCTPOUCTBAX PEISHHOMN
3a0IUTHI U JIEKTPOABTOMATUKY TOACTAHIIMNA [ DJIEKTPOHHBIN pecypc] | CTaHmapT OpraHH3aLuN
CTO 56947007- 33.040.20.181-2014 ; nata Beenenus: 10.07.2014 Jlara BBeaeHUS U3MEHEHHIA:
10.07.2015. — [Mocksa] : ®CK EDC, 2014. — Pexxum nocryna:
www.fsk-ees.ru/suppliers/information_on_contracts _concluded/STO-56947007-33.040.20.181-201
4-1zm-10072015.pdf. — 3arn. ¢ sxpana.

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

3. Tunosele arOPUTMEI JIOKAJILHBIX YCTPOHCTB TpoTHBOaBapuitHON aBToMatuku (I1A) (DOJI,
OOJI, ®OT, ®OAT, ®OB) [DnextponHsIii pecypc] : ctanmapt opranusanuu CTO 56947007-
33.040.20.142-2013 ; mata BBemenus:17.01.2013. — [Mocksa] : ®CK EDC, 2013. — Pexum
noctyra www.fsk-ees.ru/upload/docs/35.89 sto 56947007-3304020142-2013 pdf:. —3arn. ¢
3KpaHa.

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

5. TunoBsie pyHKIMH HU(PPOBBIX YCTPOUCTB MPOoTHBOaBapuitHoi aBTomatuku @CM, ®TK3, AUP,
YAIIB, YA, KIIP, CAOH, AOIIO, APIIM [2nekTpoHHBIH pecypc]| : cTaHAApPT OPraHU3aLIHH,
CTO 56947007- 33.040.20.204-2015 ; nara BBemenus: 03.11.2015. — [Mocksa] : ®CK EDQC, 2015.
— www.fsk-ees.ru/upload/docs/STO 56947007-33.040.20.204-2015.pdf. — 3aru. ¢ sxpana.

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




7. http://znanium.com/

Methodical support and software

Methodological support
1. Ocunuer A. A. [IpotuBoaBapuiiHas aBTOMAaTHKA [ DJIEKTPOHHBIN pecypc| : 3NeKTPOHHBIN
yuebHo-mMeTonuueckuii komruteke / A. A. Ocunues ; HoBocu6. roc. TexH. yH-T. - HoBocuGupcek,
[2017]. - Pesxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000234949. - 3arn. ¢ skpana.
2. Ocunnes A. A. JIokanmbHbIe YCTPOHCTBA MPOTHBOABAPUITHON aBTOMATHKH |
yueOHO-MeTonudeckoe mocodue / A. A. Ocunues ; HoBocu®. roc. TexH. yH-T. - HoBocHOHpCK,
2019. - 65, [2] c. : w., Tabu.. - Pexum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000240669

Specialized software

1 Microsoft Office Application Pack
2 Scientific and Technical Computing Program Mathworks Matlab
3 Microsoft Windows operating system



ANNOTATION OF THE PROGRAM
Microcontrollers and Microprocessors

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 41
hours
4 | Lectures, hours 18
Practical lessons, hours 0
Laboratory studies, hours 18
of them in an active and
7 1. . 0
interactive form, hours
Consultations, hours 3
9 | Independent work, hours 67

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:

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

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

forms design solutions for new objects

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

uses automation tools when designing

can be planned and implementing physical or mathematical experiments, Interpret and present the results of
scientific research in the form of articles or patents; regarding the following learning results:

Develops an experimental work plan

performs physical or mathematical experiments

Requirements for the results of mastering the discipline

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

Forms possible options for solving problems




1. 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; Independent work

uses modern information-communications for communication

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

| Lections; Independent work

Develops an experimental work plan

3. PC-2.V/PR. 1 1. Develops an experimental work plan

Laboratory works; Independent
work

performs physical or mathematical experiments

4. PC-2.V /PR. 2 2. Performs physical or mathematical experiments

Laboratory works; Independent
work

uses automation tools when designing

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

Laboratory works; Independent
work

forms design solutions for new objects

6. PC-4.V /PR. 2 2. Forms design solutions for new objects

Lections; Laboratory works;
Independent work

Content and structure of the discipline

Table 3.1

Active
forms, hours

Links to learning

Hours
results

Themes

Learning activities

Semester: 2

Didactic unit: Structure of the emergency automatic control system in the power system.

1. Stages of possible development 0 1 12,6 Lecture
of the accident in the power system.
2. The main subsystems of
anti-emergency automation. 0 1 1,2,6 Lecture
Requirements for devices PA.
3. Charact_erlstlcs of the main types 0 2 12,6 Lecture
of control influences PA.
Didactic unit: Systems of emergency automation systems.
4. Automation of preventing 0 3 16 Lecture
stability (apne)
5. Automation of_the liquidation of 0 4 16 Lecture
asynchronous regime (Alar)
6. Automation of the frequency
reduction limit (AOCC) 0 2 1.6 Lecture
7. Automation of frequency
increase (AOPC) 0 1 1,6 Lecture
8. Automation of voltage reduction
limit (AOSN) 0 1 1,6 Lecture
9. Structural scheme and features
of selecting AOCT settings 0 2 1.6 Lecture
10. Automation of equipment
overload limit (AOPO) 0 ! 1.6 Lecture
Table 3.2
Active Links to learning . A
Themes forms, hours Hours results Learning activities




Semester: 2

Didactic unit: Systems of emergency automation systems.

1. The selection of the parameters
of the Alar activation operating on
the remote principle. Checking the 0 9 3,4,5,6 Laboratory work
correctness of its behavior in
various emergency modes

2. Comprehensive checking of the
parameters of the triggering of the 0 9 3,4,5,6 Laboratory work
cabinet PA with the AOC function

Literary sources

Main literature

1. Bacunser B. B. OcHOBBI PyHKIIMOHUPOBAHUS JIOKATBHBIX YCTPOHUCTB MTPOTHBOABAPUIHOM
aBTOMaTHKH . yueOHOe rocodue / B. B. Bacunses, W. I1. Tumodees ; HoBocuod. roc. TeXH. yH-T. -
Hosocubupck, 2016. - 83, [1] ¢. : wi, Tabn.. - Pexum nocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000233620

2. Honroe A. I1. YCTOHYHMBOCTE SJIEKTPHUECKHX CHCTEM | yueOHoe mocobue / A. I1. Jlonros ;
Hosocub. roc. TexH. yH-T. - HoBocubupck, 2010. - 174, [1] ¢. : wir., Tabm.. - Pexxum gocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000125797

Additional literature

1. Hermra, @. C. IIpotuBoaBapuiiHas aBTOMAaTHKa YHEProcucTeM : yuedHoe nocodue / @. C.
Henma. — Kemeposo : Ky3['TVY umenu T.®. I'opbauesa, 2019. — 76 ¢. — ISBN
978-5-00137-060-4. — Tekcr : anmexkTpoHHBIH // JIaHb : 351eKTPOHHO-OHOIMOTEYHAS cUCTEMA. —
URL: https://e.lanbook.com/book/122221 (nara obpatuenus: 08.02.2021). — Pexxum moctyna: mis
aABTOPH3. MOJIL30BATENISH.

2. Opranuzanus caMOCTOATENbHON paboTe! cTyneHToB HoBOCHOMPCKOro rocyAapCTBEHHOTO
TEXHUYECKOTO YHUBEPCHUTETA | MeToanuYeckoe pykoBoacTso / Horocub. roc. TexH. yH-T ; [coct.: FO.
B. Hukutun, T. FO. Cyprunal. - HoBocubupck, 2016. - 19, [1] ¢. : Tabn.. - Pexxum goctyna;
http://elibrary nstu.ru/source?bib_1d=vtls000234042

Internet resources

1. Tunopas MHCTPYKLHS MO OPTraHU3ALMN U MMPOU3BOACTBY PabOT B YCTPOUCTBAX PEISHHOMN
3a0IUTHI U JIEKTPOABTOMATUKY TOACTAHIIMNA [ DJIEKTPOHHBIN pecypc] | CTaHmapT OpraHH3aLuN
CTO 56947007- 33.040.20.181-2014 ; nata Beenenus: 10.07.2014 Jlara BBeaeHUS U3MEHEHHIA:
10.07.2015. — [Mocksa] : ®CK EDC, 2014. — Pexxum nocryna:
www.fsk-ees.ru/suppliers/information_on_contracts _concluded/STO-56947007-33.040.20.181-201
4-1zm-10072015.pdf. — 3arn. ¢ sxpana.

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

3. Tunosele arOPUTMEI JIOKAJILHBIX YCTPOHCTB TpoTHBOaBapuitHON aBToMatuku (I1A) (DOJI,
OOJI, ®OT, ®OAT, ®OB) [DnextponHsIii pecypc] : ctanmapt opranusanuu CTO 56947007-
33.040.20.142-2013 ; mata BBemenus:17.01.2013. — [Mocksa] : ®CK EDC, 2013. — Pexum
noctyra www.fsk-ees.ru/upload/docs/35.89 sto 56947007-3304020142-2013 pdf:. —3arn. ¢
3KpaHa.

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

5. TunoBsie pyHKIMH HU(PPOBBIX YCTPOUCTB MPOoTHBOaBapuitHoi aBTomatuku @CM, ®TK3, AUP,
YAIIB, YA, KIIP, CAOH, AOIIO, APIIM [2nekTpoHHBIH pecypc]| : cTaHAApPT OPraHU3aLIHH,
CTO 56947007- 33.040.20.204-2015 ; nara BBemenus: 03.11.2015. — [Mocksa] : ®CK EDQC, 2015.
— www.fsk-ees.ru/upload/docs/STO 56947007-33.040.20.204-2015.pdf. — 3aru. ¢ sxpana.

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




7. http://znanium.com/

Methodical support and software

Methodological support
1. Ocunuer A. A. [IpotuBoaBapuiiHas aBTOMAaTHKA [ DJIEKTPOHHBIN pecypc| : 3NeKTPOHHBIN
yuebHo-mMeTonuueckuii komruteke / A. A. Ocunues ; HoBocu6. roc. TexH. yH-T. - HoBocuGupcek,
[2017]. - Pesxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000234949. - 3arn. ¢ skpana.
2. Ocunnes A. A. JIokanmbHbIe YCTPOHCTBA MPOTHBOABAPUITHON aBTOMATHKH |
yueOHO-MeTonudeckoe mocodue / A. A. Ocunues ; HoBocu®. roc. TexH. yH-T. - HoBocHOHpCK,
2019. - 65, [2] c. : w., Tabu.. - Pexum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000240669

Specialized software

1 Microsoft Office Application Pack
2 Scientific and Technical Computing Program Mathworks Matlab
3 Microsoft Windows operating system



ANNOTATION OF THE PROGRAM
Technical means of dispatch and technological management

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 61
hours
4 | Lectures, hours 18
Practical lessons, hours 18
Laboratory studies, hours 18
of them in an active and
7 1. . 10
interactive form, hours
Consultations, hours 5
9 | Independent work, hours 83

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:

Forms possible options for solving problems

produces a strategy for solving the task

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

can be planned and implementing physical or mathematical experiments, Interpret and present the results of
scientific research in the form of articles or patents; regarding the following learning results:

Develops an experimental work plan

performs physical or mathematical experiments

Requirements for the results of mastering the discipline

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

produces a strategy for solving the task

1. -one. 2 2. Develops a strategy for solving the task Lections; Seminars; Laboratory
works; Independent work

Forms possible options for solving problems

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




Develops an experimental work plan

3. PC-2.V/PR. 1 1. Develops an experimental work plan

Lections; Seminars; Laboratory
works; Independent work

performs physical or mathematical experiments

4. PC-2.V /PR. 2 2. Performs physical or mathematical experiments

Lections; Seminars; Laboratory
works; Independent work

Formulates the technical task for the implementation of the project

5. PC-3.V/PR. 2 2. Formulates the technical task to implement the project

Lections; Seminars; Laboratory
works; Independent work

Content and structure of the discipline

Table 3.1

Themes

Active

Hours
forms, hours

Links to learning
results

Learning activities

Semester: 3

Didactic unit: Ancient and Moscow Rus

1. Objectives of discipline. The
structure of the discipline. Basic
concepts. The main stages of the
process of television
administration, telecision and
telepensification in the electric
power industry. Structural schemes
of telemechanics systems. External
information links of the dispatching
item.

1,2,3,5

Listening and recording lectures

Didactic unit: Information bases of management

2. Message, information, signal,
interference, coding.
Nepomably-protective codes, noise
immunity codes, codes with
detection and correction of errors.

1,2,3,5

Listening and recording lectures

Didactic unit: Types and quantitative characteristics of operational di

spatching information

3. Types of messages. Quantitative
characteristics of information.

1

1,2,3

Listening and recording lectures

Didactic unit: Transformation of

information, information carriers

4. Quantization in level, time
guantization. Information carriers:
direct current, alternating current,
radio wave, light pulses.
Temporary, frequency and phase
separation of signals.

1,23

Listening and recording lectures

Didactic unit: Signals as material
dispatching information

information carriers, accuracy of transmission of operational

5. Transfer and reception of
telemechanic signals. Modulation
methods. Continuous modulation
methods: amplitude, frequency,
phase. Pulse modulation methods.
Sources of interference, methods
and technical means of combating
interference.

1,23

Listening and recording lectures




Didactic unit: Technical means of collecting, transmitting and displaying operational Dispatching

information

6. Measuring current and voltage
transducers. Measuring transducers
of active and reactive power.
Electronic counters of active and
reactive energy. Displacement
sensors. Temperature sensors.
Communication channels on
physical wire lines; communication
channels on power supply lines;
Radio communication channels;
Communication channels for fiber
optic cables. Sequential data
transmission lines, computer
networks. Devices display of
operational dispatch information.

1,2,3,4

Listening and recording lectures

Didactic unit: Evaluation of the effectiveness of an innovative project

7. Presentation of information in
telemechanics systems. Methods
for presenting operational
dispatching information, assessing
the quality of information transfer.
Means of information reproduction,
information registration tools.

1,2,3,4

Listening and recording lectures

Didactic unit: Microprocessor telecoms, data

telework systems

8. Analog-digital converters.
Digital-analog converters.
Organization of discrete entrances
and outputs in telemechanics
systems. The structure of data
telework systems.

1,2,3,4

Listening and recording lectures

Didactic unit: Automated control
constructing the ACS of energy fa

cilities

systems in power in

dustry, function

s and principles for

9. Principles for constructing
telecommunication and
telepensification systems.
Principles of constructing telecision

3 1,2,3 Listening and recording lectures
systems. The use of
microcontrollers in the transmission
systems of operational dispatcher
information.
Table 3.2
Active Links to learning . A
Themes forms, hours Hours results Learning activities
Semester: 3
Didactic unit: Microprocessor telecoms, data telework systems
1. Managing start and motor Studying Guidelines,
‘ 4 1,2,3,4,5
stopping Laboratory Performance
2. Engine protection from overload 4 1,2,3,4,5 Studying Guidelines,
Laboratory Performance

Didactic unit: Automated control systems in power industry, functions and principles for

constructing the ACS of energy fa

cilities




3. Construction of a telecision and
television management system
using a sequential data transmission
line

5 1,2,3,4,5

Studying Guidelines,
Laboratory Performance

4. Building a telecision and
television management system with 5 1,2,3,4,5
data transfer in a computer network

Studying Guidelines,
Laboratory Performance

Table 3.3

Active Links to learning

Themes forms, hours Hours results

Learning activities

Semester: 3

Didactic unit: Information bases of management

1. Coding 2 6 1,2,3,4,5

Solving the tasks of the
following types.

- Converting a decimal number
using non-compensated codes:
binary, single-toothic, two-day.
- converting decimal numbers
using codes with error detection:
with constant weight, with parity
check, distribution, with a
number of units, multiple three,
with doubling elements, inverse;
- Decimal transformation using
codes with detection and error
correction: Hamming, cyclic.

Didactic unit: Signals as material information carriers, accuracy of transmission of operational

dispatching information

2. Flowing signals. The accuracy
of the transmission of 2 4 1,2,3,4,5
telemechanical information.

Calculation of attenuation of
signals for a given scheme.
Calculation of the relative error
of the transformation channel
and information transmission.
The choice of protection tools
from interference of discrete and
analog inputs and outputs.
Drawing up a circuit diagram of
collecting and displaying
telemechanical information with
interference protection.

Didactic unit: Technical means of collecting, transmitting and display
information

ing operational Dispatching

3. Measuring transducers.

2 4 1,2,3,4,5
Temperature sensors.

Calculation of input and output
parameters of measuring
transducers current, voltage,
active and reactive power,
counters of active and reactive
energy, as well as thermocouples
and thermistors.

Calculation of load resistance to

measuring transducers.

Didactic unit: Microprocessor telecoms, data telework systems




Calculation of the binary code
of an analog-digital converter
and the output value of the
digital-analog converter
according to the specified source
data.

4. Analog-digital converters 4 4 1,2,3,4,5 [Calculation of the maximum
conversion time for various
types of analog digital
converters.

Calculation of the relative error
of converting various input
signals.

Literary sources

Main literature

1. Betpor B. U. [Ipeobpasosaresu suepruu : [yuedHoe mocodue] / B. . Berpos, A. B. Benornasos
; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2019. - 126, [1] ¢. : un.. - Pexxum noctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000240939

2. MUKpOIpoLEecCOpHbIE CUCTEMBI YIIPABJISHHUS JIEKTPOIPHUBOAAMHU U TEXHOJIOTUYECKUMU
Komruiekcamu ; yueOnoe rmocodue / [I'. M. Cumakos u np.] ; HoBocu6. roc. TeXH. yH-T. -
Hosocubupck, 2016. - 113, [2] c. : .. - Pexxum gocryma:

http://elibrary nstu.ru/source?bib_i1d=vtls00023243 1

3. Kmyns B. A. AnanTuBHBIE CHCTEMBI aBTOMATHYECKOTO YIIPaBJIeHUs [ DJIEeKTPOHHBINA pecypc] :
yueOHoe nocobue / B. A. XKmyzme, A. A. Boesona, 1. O. Tepewmkun ; HoBocu®. roc. TexH. yH-T. -
Hosocubupck, [2011]. - Pesxxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000161490. -
3aru. ¢ 3KpaHa.

Additional literature

1. lernos A. U. Penetinas 3ammuTa 3J1eKTpUUECKUX ceTeli ;| yaeOHoe mocodue / A. U. Illermos, A.
B. Benornazos ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2015. - 142, [1] ¢. : wit., Tabi., cXeMsl.
- Pexxum nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000216630

2. Marymkun I'. I'. Mukponporeccopbl # MUKPOKOHTPOJIIEPHI [ DJIEKTPOHHEIH pecypc] :
yuebHO-MeTonuueckoe mocodue / I'. I'. Marymkuu ; HoBocub. roc. TexH. yH-T. - HoBocubupck,
[2007]. - Pesxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000166419. - 3arn. ¢ sxpana.

3. DneKTpoIHEPreTHIECKHE CUCTEMBI U yIpaBJIeHHe UMH : [yueOHoe mocodue / A. I'. Pycuna u nip. |
; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2018. - 71, [2] ¢. : wi., Tabmn.. - Pexxum nocryna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000239590

Internet resources

1. ITpoexT «P3A» : coBpeMeHHas pesieiiHasl 3amuTa U HU(QPOBLIE TEXHOJIOTHH B SHEPTETUKE | CAMT.
— 2014 — — URL: https://pro-rza.ru/ (nara obpamenus: 26.01.2021). — 3ar. ¢ sxkpana. — Pexum
IOCTYyTIa: CBOOOAHBIN. — TeKCT : 3JIeKTPOHHBIH.

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

3. eLIBRARY RU (Hayunas snextponHas 6ubnuorexa POOU) [DnexTpoHHbI pecypc]. —
[Poccusi], 1998. — Pexxum moctyma: http://(www.elibrary.ru). — 3ari. ¢ sxpana.

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

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

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

7. http://znanium.com/




Methodical support and software

Methodological support

1. ITocTpoenue crucTeM TEXHOJIOTUYECKOTO YIIPABIEHUS HA 03¢ MUKPOKOHTPOJIIEPOR :
METONUYECKHE yKa3aHUsl K JIabopaTopHBIM paboTam mo Kypcy ""TexHuueckue cpencTna
TUCIIETISPCKOr0 U TEXHOJIOTMYECKOro yIpaBieHus " ajisi 5 Kkypca no cneruansHocta 140203 -
"PenefiHast 3aIMTa U aBTOMATU3aLUs dJIEKTpOdHepreTuueckux cuctem" / HoBocnO. roc. TexH. yH-T
; [coct. I'. B. I'maseipun]. - HoBocubupck, 2008. - 34, [2] c. : un., cxemsl, Tadi.. - Pexxum moctyna:
http://elibrary. nstu.ru/source?bib_1d=vtls000082445

2. ITlotiko B. I1. OnepatuBHO-AUCHIETYEPCKOE YIIPABIEHHE [ DJIEKTPOHHBIN pecypc| : JIeKTPOHHBIIH
yuebHo-meronuueckuii komrureke / B. IT. Iloiiko ; HoBocu6. roc. TexH. yH-T. - HoBocuOupck,
[2015]. - Pesxum noctyma: http://elibrary nstu.ru/source?bib_id=vtls000215420. - 3arn. ¢ skpaHa.
3. OnepaTHBHO-TEXHOJIOTHYECKOE YIIPABJICHHE TP 3KCILTyaTalliH BEICOKOBOJIBTHBIX
pacrpenenuTeIbHbIX CeTel | MeTOAUYECKOe PYKOBOJCTBO K BBIIOJIHEHHIO KYPCOBOI paboTsl U
nabopaTopHbIX paboT s MarucTpanToB HanpasyieHus 13.04.02 - "DnekTposHepreTuka u
anektporexHuka” / Hopocub. roc. TexH. yH-T ; [cocT.: A. I'. @umos, 3. M. Yekmasos, B. I1.
IMoiiko]. - HoBocubupck, 2017. - 85, [1] ¢. : win.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234809

4. Ieopuesoii A. . Texunueckue cpeacTra aBTOMATH3ALWH [ DNeKTPOHHBIN pecypc] :
SJIEKTPOHHBIN y4eOHO-MeToquueckuii komruieke / A. M. JIpopuesoii ; HoBocu0. roc. TexH. yH-T. -
Hosocubupck, [2012]. - Pexxum poctyna: http://elibrary. nstu.ru/source?bib_1d=vtls000174173. -
3arJ. ¢ ’KpaHa.

5. Kmyne B. A. MUKpOKOHTPOJUIEPHBIE YCTPOHCTBA aBTOMATHKHN [ DJIEKTPOHHBIN pecypc] :
yueOHo-MeTonuueckoe rmocodue / B. A. XXmyns, K. FO. ITunurun ; HoBocu0. roc. TexH. yH-T. -
Hosocubupck, [2012]. - Pexum goctyma: http://elibrary.nstu.ru/source?bib_id=vtls000172966. -
3arJi. ¢ sKpaHa.

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
Operational Dispatch Management

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 61
hours
4 | Lectures, hours 18
Practical lessons, hours 18
Laboratory studies, hours 18
of them in an active and
7 1. . 10
interactive form, hours
Consultations, hours 5
9 | Independent work, hours 83

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:

Forms possible options for solving problems

produces a strategy for solving the task

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

can be planned and implementing physical or mathematical experiments, Interpret and present the results of
scientific research in the form of articles or patents; regarding the following learning results:

Develops an experimental work plan

performs physical or mathematical experiments

Requirements for the results of mastering the discipline

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

produces a strategy for solving the task

1. -one. 2 2. Develops a strategy for solving the task Lections; Seminars; Laboratory
works; Independent work

Forms possible options for solving problems

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




Develops an experimental work plan

3. PC-2.V/PR. 1 1. Develops an experimental work plan

Lections; Seminars; Laboratory
works; Independent work

performs physical or mathematical experiments

4. PC-2.V /PR. 2 2. Performs physical or mathematical experiments

Lections; Seminars; Laboratory
works; Independent work

Formulates the technical task for the implementation of the project

5. PC-3.V/PR. 2 2. Formulates the technical task to implement the project

Lections; Seminars; Laboratory
works; Independent work

Content and structure of the discipline

Table 3.1

Themes

Active

Hours
forms, hours

Links to learning
results

Learning activities

Semester: 3

Didactic unit: Ancient and Moscow Rus

1. Objectives of discipline. The
structure of the discipline. Basic
concepts. The main stages of the
process of television
administration, telecision and
telepensification in the electric
power industry. Structural schemes
of telemechanics systems. External
information links of the dispatching
item.

1,5

Lecture

Didactic unit: Information bases of management

2. Message, information, signal,
interference, coding.
Nepomably-protective codes, noise
immunity codes, codes with
detection and correction of errors.

1,3

Lecture

Didactic unit: Types and quantitative characteristics of operational di

spatching information

3. Types of messages. Quantitative

characteristics of information. 1 12,3 Lecture
Didactic unit: Transformation of information, information carriers

4. Quantization in level, time

guantization. Information carriers:

direct current, alternating current, 2 145 Lecture

radio wave, light pulses.
Temporary, frequency and phase
separation of signals.

Didactic unit: Signals as material
dispatching information

information carriers, accuracy of transmission of operational

5. Transfer and reception of
telemechanic signals. Modulation
methods. Continuous modulation
methods: amplitude, frequency,
phase. Pulse modulation methods.
Sources of interference, methods
and technical means of combating
interference.

1,2

Lecture




Didactic unit: Technical means of collecting, transmitting and displaying operational Dispatching

information

6. Measuring current and voltage
transducers. Measuring transducers
of active and reactive power.
Electronic counters of active and
reactive energy. Displacement
sensors. Temperature sensors.
Communication channels on
physical wire lines; communication
channels on power supply lines;
Radio communication channels;
Communication channels for fiber
optic cables. Sequential data
transmission lines, computer
networks. Devices display of
operational dispatch information.

1,2,5

Lecture

Didactic unit: Evaluation of the effectiveness of an innovative project

7. Presentation of information in
telemechanics systems. Methods
for presenting operational
dispatching information, assessing
the quality of information transfer.
Means of information reproduction,
information registration tools.

1,3

Lecture

Didactic unit: Microprocessor telecoms, data

telework systems

8. Analog-digital converters.
Digital-analog converters.
Organization of discrete entrances
and outputs in telemechanics
systems. The structure of data
telework systems.

1,5

Lecture

Didactic unit: Automated control
constructing the ACS of energy fa

cilities

systems in power in

dustry, function

s and principles for

9. Principles for constructing
telecommunication and
telepensification systems.
Principles of constructing telecision

3 1,5 Lecture
systems. The use of
microcontrollers in the transmission
systems of operational dispatcher
information.
Table 3.2
Active Links to learning . A
Themes forms, hours Hours results Learning activities
Semester: 3
Didactic unit: Microprocessor telecoms, data telework systems
1. M{:lnagmg start and motor 4 1.3.4,5 Laboratory work
stopping
2. Engine protection from overload 4 1,2,3,4,5 [Laboratory work

Didactic unit: Automated control systems in power industry, functions and principles for

constructing the ACS of energy fa

cilities




3. Construction of a telecision and
television management system
using a sequential data transmission
line

5 1,2,3,4 Laboratory work

4. Building a telecision and
television management system with 5 2,3,4,5 Laboratory work
data transfer in a computer network

Table 3.3

Active Links to learning

forms, hours Hours results Learning activities

Themes

Semester: 3

Didactic unit: Information bases of management

1. Coding 4 6 2,3,4 Practical lesson

Didactic unit: Signals as material information carriers, accuracy of transmission of operational
dispatching information

2. Flowing signals. The accuracy
of the transmission of 2 4 1,2,3,4 Practical lesson
telemechanical information.

Didactic unit: Technical means of collecting, transmitting and displaying operational Dispatching
information

3. Measuring transducers.

2 4 2,3,4 Practicious occupation
Temperature sensors.

Didactic unit: Microprocessor telecoms, data telework systems

4. Analog-digital converters 2 4 2,3,4,5 Practical occupation

Literary sources

Main literature

1. DnexkTpuyecKas 4acTh TEIUIOBBIX 3JIEKTPUYECKUX CTaHIHH | [yueOHuk / M. A. Kymapes u mp.]. -
Hosocubupck, 2019. - 273, [1] c. : un.. - Pexxum gocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000242125
2. Pycuna A. I'. PexxuMbl 3IeKTPUYECKUX CTAHITUN U SJIEKTPOIHEPTETUYECKHUX CUCTEM | [yueOHMK] /
A.T. Pycuna, T. A. ®ununmnosa. - HoBocubupck, 2014. - 398, [1] c. : un., Tabun.. - Pexum goctyna;
http://elibrary.nstu.ru/source?bib_i1d=vtls000202820

Additional literature
1. I'DC : uckycctBo ynpasnenus : [moHorpadus / A. I'. Pycuna u np. ; mox pen. A. I'. Pycunoii]. -
Hosocubupck, 2019. - 224, [1] ¢, [2] a1 v : v, Tabmn.. - Pexum gocrymna;
http://elibrary.nstu.ru/source?bib_i1d=vtls000242222. - JIom. TUT. J1., OTJ. aHTJI..
2. ®umunmosa T. A. OnTumu3anus pekuMOB JIEKTPOCTAHLINN U YHEPTOCUCTEM | yUeOHUK IS
sHepretuyeckux crenuansHoctedt / T. A. @unurnmosa, FO. M. Cunopkun, A. I'. Pycuna ; HoBocu®.

roc. TexH. yH-1. - HoBocubupck, 2018. - 355 ¢. : uin.. - Pexxum noctyna:
http://elibrary. nstu.ru/source?bib_id=vtls000237744

Internet resources

1. bemornazos A. B. Cnaiin-koHCnekT no Kypcey «PekuMbl 3J1eKTpoOOOpYIOBaHUS SIEKTPUIECKHIX
craHuiy [DekTpoHHbIH pecypc] : koHcrnekT ekiuii / A. B. Benornasos ; HoBocub6. roc. TexH.
yH-T. - HoBocubupck, [2016]. - Pexxum noctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000233561. - 3arx. ¢ sxpana.

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




3. DnexkrponHo-OnbmoTeunas cucrema HI'TY [DnextponHsIii pecypce] :
3JIEKTPOHHO-OnOoreunast cuctema. — [Poccusi], 201 1. — Peskxum mocrtyma: 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. ITlotiko B. I1. OnepaTuBHO-AHCHIETYEPCKOE yIIPaBIeHNE [DIeKTPOHHBIN pecypc| : AIeKTPOHHBIN
yueOHo-MeTonuueckuii komruiekc / B. 1. Ioiiko ; HoBocuO. roc. TexH. yH-T. - HoBocuOupcCK,
[2015]. - Pesxum pgoctyma: http://elibrary nstu.ru/source?bib_id=vtls000215420. - 3arn. ¢ skpaHa.
2. bemornazor A. B. Pexumbl 351eKTpo0OOpYIOBAHHS SJIEKTPUYECKUX CTAHLIAN [ DJIEKTPOHHBIN
pecypc] : 2IeKTpOHHBIN yueOHO-MeToanueckuii komruieke / A. B. Benormnasos ; HoBocu®. roc.
TeXH. YH-T. - HoBocubupck, [2016]. - Pesxum moctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000233593. - 3arx. ¢ sxpaHa.

3. [TocTpoeHue cucTeM TEXHOJOTUYECKOTO YITPaBJIeHHs Ha 0a3e MUKPOKOHTPOJUIEPOB |
METONMYECKHE yKa3aHus K 1a00paTopHbIM padoTaM 1o Kypcy "TexHuueckue cpeacTna
IUCIIETYEPCKOTO M TEXHOJIOTHYECKOro yIpaBjieHus" st 5 Kypcea rno crneuuanbHocTu 140203 -
"PeneiiHast 3a11Ta ¥ aBTOMATH3ALUs dJIEKTPOIHEpreTnyeckux cucrem" / HoBocuO. roc. TexH. yH-T
; [coct. I'. B. I'maseipun]. - HoBocubupck, 2008. - 34, [2] c. : un., cxemsl, Tadi.. - Pexxum moctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000082445

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

3 Microsoft Office Application Pack



ANNOTATION OF THE PROGRAM
Modern Relay Protection Means

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 59
hours
4 | Lectures, hours 36
Practical lessons, hours 18
Laboratory studies, hours 0
of them in an active and
7 1. . 18
interactive form, hours
Consultations, hours 3
9 | Independent work, hours 85

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:

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:

forms design solutions for new objects

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

uses automation tools when designing

can be planned and implementing physical or mathematical experiments, Interpret and present the results of
scientific research in the form of articles or patents; regarding the following learning results:

Develops an experimental work plan

performs physical or mathematical experiments

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.

Requirements for the results of mastering the discipline

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

produces a strategy for solving the task




1. -one. 2 2. Develops a strategy for solving the task Lections; Seminars; Independent
work

Forms possible options for solving problems

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

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

3. PC-1.V/PR. 2 2. Know the specifics of socio-economic development and labor | ections; Independent work
market in the field of professional activity in its region.

Develops an experimental work plan

4. PC-2.V/PR. 1 1. Develops an experimental work plan Lections; Seminars; Independent
work

performs physical or mathematical experiments

5. PC-2.V /PR. 2 2. Performs physical or mathematical experiments |Seminars; Independent work
uses automation tools when designing

6. PC-3.V /PR. 3 3. Uses automation tools when designing |Seminars; Independent work
forms design solutions for new objects

7. PC-4.V /PR. 2 2. Forms design solutions for new objects |Seminar5; Independent 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: Digital signal processing

1. Introduction Objectives of
discipline. The subject of
discipline. The structure of the
discipline. Her connection with
other curriculum disciplines. BRS.
Recommended literature.

0 2 1,2,3,4 Lecture

2. Analog, discrete and digital
signals. The discretization theorem
(Kotelnikov Theorem), the
frequency of Nyquist.

0 6 1,2,3,4 Lecture

3. Digital filters. Digital signal
filtering. The main characteristics
of digital filters, types of digital
filters. Use Matlab package tool for
analyzing and synthesizing digital
filters. The use of digital filters in
modern digital ultrasound (isolating
the harmonic groups in the current
and voltage signals necessary for
the functioning algorithms of the
ultrasound; measurement of
medium and active signals).

0 4 1,2,3,4 Lecture

Didactic unit: Translation of traditional principles for the functioning of relay protection to modern
digital equipment




6. relay protection algorithms and
their implementation on modern
digital Technique. Construction of
digital current, remote and
differential protection.

12 1,2,3,4

Lecture

Didactic unit: High-voltage electr

ical equipment Elemental Installations

10. Relay protection algorithms
based on new signal processing
methods inaccessible analog
technology. Methods of the theory
of recognition of images in
constructing algorithms of modern
means of relay protection

12 1,2,3,4

Lecture

Table 3.2

Themes

Active
forms, hours

Links to learning

Hours
results

Learning activities

Semester: 3

Didactic unit: Digital signal processing

4. Principles of presenting
information in computing devices:
the use of a binary number system,
the concept of bit, byte, machine
word; The representation of the
integers without taking into account
the sign and taking into account the
sign (direct, additional, reverse and
offset codes), the representation of
fractional numbers (formats with a
fixed and floating point). Using a
hexadecimal number system in
microprocessor devices, its
convenient connection with a
binary number system.

1,2,4,56

Practical lesson

5. Digital filtering of signals. The
main characteristics of digital
filters, types of digital filters. Use
Matlab package tool for analyzing
and synthesizing digital filters. The
use of digital filters in modern
digital urzes (isolating the harmonic
components in the current and
voltage signals necessary for the
functioning algorithms of the
ultralo; measurement of the average

1,2,4,56,7

and active signals).

Practical lesson

Didactic unit: Translation of trad
digital equipment

itional principles for the functioning

of relay protection to modern

7. Algorithms for functioning
digital current protection. Digital

current cut-offs, digital MTZ, 2 2 2,4,5,6,7 |Practical lesson
digital current protection with

integrally dependent time delay.

8. Algorithms for functioning of 2 2 12,5 6,7 |Practical lesson

digital remote protection




9. Algorithm for the functioning of

digital differential protection 2 2 1,2,5,6,7 |Practical lesson

Didactic unit: High-voltage electrical equipment Elemental Installations

11. Algorithms for recognition of
internal and external short circuits
for differential protection of 2 2 1,2,4,5,6,7 |Practical lesson
concentrated objects (generators,
transformers, tires, schinovki).

12. Algorithms for detuning a
differential protection of
transformers from the rolls of the
magnetization current.

2 2 1,2,4,5,6,7 |Practical lesson

Literary sources

Main literature

1. 'naseipun B. E. Pacuer ycTaBok peseiiHoit 3amuThl O110Ka reHepaTop-TpaHcopmarop :
[yueOnoe mocobue] / B. E. I'naszeipun, A. A. Ocunues, E. 1. ®ponosa ; HoBocu6. roc. TexH. yH-T.
- HoBocubupck, 2018. - 76, [3] c. : Tabmn.. - Pesxxum gocryna:

http://elibrary. nstu.ru/source?bib_i1d=vtls000238771

2. I'naseipun B. E. MukponporeccopHsle pesieiiHble 3amuThl 0JI0Ka reHepaTtop-TpancdopMarop :
yueOHoe nocobue / B. E. I'maseipun, A. A. Ocunues, O. B. Taudunses ; HoBocu®. roc. TexH. yH-T.
- HoBocubupck, 2014. - 138, [1] ¢. : un.. - Pexum gocryna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000213261

3. lnaseipun B. E. Pacuer peneiiHOlN 3aIUThl TTOHHKAIOIINX aBTOTPaHC(OPMATOPOB Ha Oase
MHKpPOTpOLecCOpHbIX mkados : yueOHoe nocobue / B. E. I'maseipun, B. A. JlaBeinos, A. U.
Ilermnos ; HoBocu®6. roc. TexH. yH-T. - HoBocubupck, 2011. - 89, [1] ¢. : ua., Tabm.. - Pexxum
noctyna; http://elibrary.nstu.ru/source?bib_id=vtls000152680

Additional literature

1. I'naseipun B. E. Pacuer ycTaBok MHUKPONPOLIECCOPHON peeiHOM 3amuThl 0JI0Ka
reneparop-tpancdopmarop : yuebroe mocodue / B. E. I'maseipun, A. Y. lanus ; HoBocu®. roc.
TexH. yH-T. - HoBocubupck, 2009. - 128, [1] c.. - Pesxkum nocrymna:

http://elibrary nstu.ru/source?bib_1d=vtls000090475

2. Barunckutii JI. B. OcHOBHBIE OCOGEHHOCTH NPOOIBHBIX A epeHINATBHBIX AT
AIEKTPOOOOPYIOBAHHS SJIEKTPOCTAHLIUI U TIOACTAHLM | yueOHoe mocobue / JI. B. barunckuii |
Hosocub. roc. TexH. yH-T. - HoBocubupck, 2005. - 66, [1] ¢. : ui.. - Pexum noctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000051409

Internet resources
1. ITpoexT «P3A» : coBpeMeHHas pefieiiHast 3amuTa U HU(POBLIE TEXHOJIOTHH B SHEPTETUKE | CAMT.

— 2014 — — URL: https://pro-rza.ru/ (nata obpauienust: 26.01.2021). — 3arn. ¢ sxpana. — Pexxum
noctyna: cBOOOIHBINA. — TeKCT : 2IeKTPOHHBIMN.

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

3. MukporporieccopHbIe yCTPOMCTBA PEeHHOM 3alUThl U aBTOMATUKNA. MeToauuecKue yKa3aHUs
10 PacuéTy HAIEKHOCTH | cTaHaapT opranusanuun. [ara esenenus: 28.04.2018 / ITyOnuunoe
akuonepHoe oomectso «Poccetny. Cranmapt opranusanuu [TAO «Poccern». CTO
34.01-4.1-008-2018. — Tekcr : snekTponHbl. — URL:
https://www.rosseti.ru/investment/standart/corp_standart/doc/34.01-4.1-008-2018.pdf (nara
obpamienus: 11.02.2021).

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

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




6. http://znanium.com/

Methodical support and software

Methodological support

1. Kynaper M. A. CoBpeMeHHBIE CpeicTBa PeIeHON 3alUThI [ DJIEKTPOHHBIHN pecypc] :
AJIEKTPOHHBIN yueOHO-MeToanyeckuii komruteke / M. A. Kymapes ; HoBocu®. roc. TexH. yH-T. -
Hosocubupck, [2013]. - Pesxxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000180006. -
3ary. ¢ sKpaHa.

2. CoBpemeHHBIe CPEACTBA PEISHHOM 3aIUThl | METOAMYECKUE YKAa3aHUs K BBITIOIHEHUIO
pacueTHO-rpad)UUECKOro 3amanus IJjist BceX hopM 00ydeHus 1Mo MporpaMmMe MarucTepCKoi
noAroToBkH "ABTOMAaTHKA 3HeprocucteM”, Hanpasienue 13.04.02 (140400.68)
"DnexTposHeprerrka u sektporexauka” / HoBocu®. roc. TexH. yH-T ; [coct. M. A. Kymnapes]. -
Hosocubupck, 2015. - 28, [3] c. : mi.. - Pexxum goctymna:
http://elibrary.nstu.ru/source?bib_id=vtls000218169

3. Oprasusaius caMOCTOATENLHOM paboThl cTyAeHTOB HOBOCHOMPCKOro rocy1apCTBEHHOTO
TeXHHYECKOr0 YHUBEPCHTETA | MeToan4yeckoe pykoBoactso / Hosocu®. roc. TexH. yH-T ; [cocT.: 1O.

B. Hukutun, T. FO. Cyprunal. - HoBocubupck, 2016. - 19, [1] c. : Tabn.. - Pexum gocrtyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000234042

4. CoBpeMeHHBIE CPENCTBA PENIEHHON 3aIUTHI | METOIUYECKHE YKA3aHU K JJAOOPaTOPHBIM
paboram 1o HarnpasieHuo 140400 "DnekTpodsHepreTUKa U HIeKTPOTeXHUKA" (Marucrepekas
nporpamMma "ABTomaruka sHeprocucteM") / HoBocu0. roc. TexH. yH-T ; [cocT.: M. A. Kymapes, H.
H. Teepnoxne6os |. - HoBocubupck, 2013. - 34, [1] c. : wn.. - Pexum noctyna;
http://elibrary.nstu.ru/source?bib_1d=vtls000179562

5. Kymaper M. A. ABTOMaTHKa 3JIeKTPUISCKUX CTAHLHH [ DJIEKTPOHHBIN pecypc] : dJeKTPOHHBIHA
yuebHo-MeTonuueckuii komruteke / M. A. Kymapes ; HoBocu6. roc. TexH. yH-T. - HoBocuOHpceK,
[2013]. - Pesxum mnoctyma: http://elibrary nstu.ru/source?bib_id=vtls000180012. - 3arn. ¢ sxpaHna.
6. ABTOMaTHYECKAsE YACTOTHASI Pa3rpy3Ka | METONMUYECKUE YKA3aHUS K BBITIOJTHEHHUIO
nmabopaTopHO padoTel sl MarucTpanTos HarpasieHus 13.04.02 (140400.68)
"DIEKTPOIHEPTETHKA U DJIEKTPOTEXHUKA" 110 Kypcey "ABTomaruka sHeprocucteM” / HoBocuO. roc.
texH. yH-T ; [cocT. K. T1. Tumodeer]. - Hopocubupck, 2015. - 27, [2] ¢. : un., Tabmn.. - Pexum
nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000221502

7. Tumodees U. I1. ABTomMaTHKa 3HEPTOCUCTEM [ DIEKTPOHHEIIN pecypc] : 3JIEKTPOHHBIHI
yuebHo-metoquueckuii komrutekce / M. I1. Tumodees ; HoBocud. roc. texH. yH-T. - HoBocubupck,
[2013]. - Pesxum noctyma: http://elibrary nstu.ru/source?bib_id=vtls000180034. - 3arn. ¢ skpaHa.
8. ABTOMaTHYECKOE MOBTOPHOE BKJIFOUEHUE JIMHUH 3JIEKTPOIEPENAd | METOAUUECKHE YKA3aHUS K
nmaboparopHoii paborte mis 4-5 kypco @IH Bcex popm oOyuenus: / HoBocub. roc. TexH. yH-T
[cocr. U. I1. Tumodeer]. - Hosocubupck, 2008. - 30, [2] ¢. : cxembr, Tab.. - Pexum mocrtyrma:
http://elibrary.nstu.ru/source?bib_1d=vtls000087414

Specialized software
1 Scientific and Technical Computing Program Mathworks Matlab
2 Operating System Microsoft Windows
3 Microsoft Office Application Pack



ANNOTATION OF THE PROGRAM
Modern automotive equipment

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 59
hours
4 | Lectures, hours 36
Practical lessons, hours 18
Laboratory studies, hours 0
of them in an active and
7 1. . 18
interactive form, hours
Consultations, hours 3
9 | Independent work, hours 85

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:

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:

forms design solutions for new objects

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

uses automation tools when designing

can be planned and implementing physical or mathematical experiments, Interpret and present the results of
scientific research in the form of articles or patents; regarding the following learning results:

Develops an experimental work plan

performs physical or mathematical experiments

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.

Requirements for the results of mastering the discipline

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

produces a strategy for solving the task




1. -one. 2 2. Develops a strategy for solving the task Lections; Seminars; Independent
work

Forms possible options for solving problems

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

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

3. PC-1.V/PR. 2 2. Know the specifics of socio-economic development and labor | ections; Independent work
market in the field of professional activity in its region.

Develops an experimental work plan

4. PC-2.V/PR. 1 1. Develops an experimental work plan Lections; Seminars; Independent
work

performs physical or mathematical experiments

5. PC-2.V /PR. 2 2. Performs physical or mathematical experiments |Seminars; Independent work
uses automation tools when designing

6. PC-3.V /PR. 3 3. Uses automation tools when designing |Seminars; Independent work
forms design solutions for new objects

7. PC-4.V /PR. 2 2. Forms design solutions for new objects |Seminar5; Independent 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: Digital signal processing

1. Introduction Objectives of
discipline. The subject of
discipline. The structure of the
discipline. Her connection with
other curriculum disciplines. BRS.
Recommended literature.

0 2 1,2,3,4 Lecture

2. Analog, discrete and digital
signals. The discretization theorem
(Kotelnikov Theorem), the
frequency of Nyquist.

0 6 1,2,3,4 Lecture

3. Digital filters. Digital signal
filtering. The main characteristics
of digital filters, types of digital
filters. Use Matlab package tool for
analyzing and synthesizing digital
filters. The use of digital filters in
modern digital ultrasound (isolating
the harmonic groups in the current
and voltage signals necessary for
the functioning algorithms of the
ultrasound; measurement of
medium and active signals).

0 4 1,2,3,4 Lecture

Didactic unit: Legal bases of BC




6. Algorithms for the functioning of
automation of power systems and
their implementation on modern
digital technology.

12

1,2,3,4

Lecture

Didactic unit: Algorithms of Lapl

ace transformation.

10. Automatic functioning
algorithms based on new signal
processing methods inaccessible
analog technology. Methods of the
theory of recognition of images in
the construction of algorithms of
modern means of automation.

12

1,2,3,4

Lecture

Table 3.2

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 3

Didactic unit: Digital signal processing

4. Principles of presenting
information in computing devices:
the use of a binary number system,
the concept of bit, byte, machine
word; The representation of the
integers without taking into account
the sign and taking into account the
sign (direct, additional, reverse and
offset codes), the representation of
fractional numbers (formats with a
fixed and floating point). Using a
hexadecimal number system in
microprocessor devices, its
convenient connection with a
binary number system.

1,2,4,56

Practical lesson

5. Digital filtering of signals. The
main characteristics of digital
filters, types of digital filters. Use
Matlab package tool for analyzing
and synthesizing digital filters. The
use of digital filters in modern
digital urzes (isolating the harmonic
components in the current and
voltage signals necessary for the
functioning algorithms of the
ultralo; measurement of the average
and active signals).

1,2,4,5,6,7

Practical lesson

Didactic unit: Legal bases of BC

7. Corner measurement at accurate
synchronization of generators.

2,4,5,6,7

Practical lesson

8. The principle of functioning
digital apne.

1,2,56,7

Practical lesson

9. The principle of functioning of
digital ACHR.

2

2

1,2,56,7

Practical lesson

Didactic unit: Algorithms of Laplace transformation.




11. Frequency measurement in
digital means of accurate automatic 2 2 1,2,4,5,6,7 |Practical lesson
synchronization and ACHR.

12. The principle of functioning of

digital Alar. 2 2 1,2,4,5,6,7 |Practical lesson

Literary sources

Main literature
1. I'naserpun B. E. Pacuet ycTaBok peneiiHOMH 3auuThl 0JI0Ka TeHepaTop-TpaHcdopmaTop :
[yue6Hoe mocobue] / B. E. I'naseipun, A. A. Ocunues, E. . @ponosa ; HoBocu6. roc. TeXH. yH-T.
- HoBocubGupck, 2018. - 76, [3] c. : Tabmn.. - Pesxxum gocrymna:
http://elibrary nstu.ru/source?bib_1d=vtls000238771
2. 'maseipun B. E. MukporporeccopHbie pejieiiHble 3auThl 010Ka reHepaTop-TpancopmMarop :
yueOHoe niocobue / B. E. I'maseipun, A. A. Ocunues, O. B. Tauduises ; HoBocu®. roc. TexH. yH-T.
- HoBocubupck, 2014. - 138, [1] ¢. : un.. - Pexum noctymna:
http://elibrary nstu.ru/source?bib_1d=vtls000213261
3. l'naseipun B. E. Pacuer ycTaBOK MHKPOMPOLIECCOPHOM pesieiHOMN 3amuThl OJ10Ka
reHeparop-tpancdopmarop : yuebnoe nmocodbue / B. E. I'maseipun, A. U. llanux ; HoBocu®. roc.
TexH. yH-T. - HoBocubupck, 2009. - 128, [1] c.. - Pesxum goctymna:
http://elibrary nstu.ru/source?bib_1d=vtls000090475

Additional literature

1. Tnaseipun B. E. Pacder penetinoii 3amuTh MOHHKAOINUX aBTOTpaHCPOpMaTOpoB Ha Oase
MUKPOIPOLIeCCOPHBIX MmKadoB : yueOHoe mocobue / B. E. 'maseipun, B. A. JlaBeinos, A. .
[lersos ; HoBocu®. roc. TexH. yH-T. - HoBocubupcek, 2011. - 89, [1] c. : ui., Tabmn.. - Pexxum
nocrtyma; http://elibrary.nstu.ru/source?bib_1d=vtls000152680

2. baruncknii JI. B. OcHOBHBIE 0COOEHHOCTH MPOOIBHBIX MU epeHInaATbHBIX 3AIIAT
3JIEKTPOOOOPYIOBAHHS SJIEKTPOCTAHLIMN U TIOJCTAHIIM | yueOHoe mocobue / JI. B. barunckuii |
Hoocub. roc. TexH. yH-T. - HoBocubupck, 2005. - 66, [1] ¢. : wi.. - Pexxum nocryma:
http://elibrary.nstu.ru/source?bib_i1d=vtls000051409

Internet resources

1. ITpoexT «P3A» : coBpeMeHHas pesieiiHasl 3amuTa U HU(QPOBLIE TEXHOJIOTHH B SHEPTETUKE | CAMT.
— 2014 — — URL: https://pro-rza.ru/ (nara obpamenus: 26.01.2021). — 3arn. ¢ skpana. — Pexum
IOCTYyTIa: CBOOOAHBIN. — TeKCT : 3JIeKTPOHHBIH.

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

3. Hena, @. C. [IpotuBoaBapuiiHas aBTOMaTHKA YHEProcucTeM : yueOHoe nmocodue / @. C.
Henma. — Kemeposo : Ky3['TVY umenu T.®. I'opbauesa, 2019. — 76 ¢. — ISBN
978-5-00137-060-4. — Texkcr : anekTpoHHbIH // JIaHb : 31eKTpOHHO-OHOIHOTEUHAs crcTemMa. —
URL: https://e.lanbook.com/book/122221 (marta obparuenus: 08.02.2021). — Pexum moctymna: mis
aBTOPU3. MOJIBL30BATENIESH.

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

Methodical support and software

Methodological support




1. CoBpemeHHBIE CPEACTBA PEJISHHOM 3aIUTHI | METOAUYECKHUE YKA3aHUS K BHITIOJTHEHUIO
pacueTHO-rpadudeckoro 3amanust 11t Bcex Gopm 0OyueHwsl 1Mo MporpaMmme MarucTepCKoi
noaroToBkH "ABTOMaTtHKa 3Heprocuctem”, Hanpasienue 13.04.02 (140400.68)
"OnexkTposHepreTrka u ektporexuuka” / HosocuO. roc. TexH. yH-T ; [cocT. M. A. Kynapes]. -
Hosocubupck, 2015. - 28, [3] c. : w.. - Pexum pocryma:
http://elibrary.nstu.ru/source?bib_i1d=vtls000218169

2. Kymapes M. A. CoBpemeHHBIE CpEICTBA PEJIEWHOM 3aIUThI [ DIEKTPOHHBIN pecypc] :
SJIEKTPOHHBIN yueOHO-MeTonuueckuii komruteke / M. A. Kymapes ; HoBocu6. roc. TexH. yH-T. -
Hosocubupck, [2013]. - Pexum goctyma: http://elibrary.nstu.ru/source?bib_id=vtls000180006. -
3arJi. ¢ sKpaHa.

3. Kymaper M. A. ABToMaTuKa 3JIeKTPUISCKUX CTAHLHH [ DJIEKTPOHHBIN pecypc| : dJeKTPOHHBIHA
yueOHO-MeTomuueckuii komruiekce / M. A. Kymapes ; HoBocu6. roc. TexH. yH-T. - HoBocubupck,
[2013]. - Pesxum mgoctyma: http://elibrary nstu.ru/source?bib_id=vtls000180012. - 3arn. ¢ sxpaHna.
4. Tumodeer U. I1. ABromarnka sHeprocucTeM [DIEKTPOHHBIN pecypc| : 2IeKTPOHHBIN
yuebHo-metonuueckuii komruteke / M. I1. Tumodees ; HoBocu®. roc. TexH. yH-T. - HoBocuOupck,
[2013]. - Pesxum goctyma: http://elibrary nstu.ru/source?bib_id=vtls000180034. - 3arn. ¢ skpaHa.
5. ABTOMaTHYECKOE TIOBTOPHOE BKJIFOUEHHE JIHHHM JIEKTPOIiepeaay | METOAUYECKHE YKa3aHUs K
nmaboparopHoii padore mwis 4-5 kypcos ®IH Bcex popm 00yuenus / HoBocub. roc. TexH. yH-T
[coct. K. I1. Tumodeer]. - HoBocubupck, 2008. - 30, [2] ¢. : cxemsl, Tab1.. - Pexxum moctyma:
http://elibrary nstu.ru/source?bib_id=vtls000087414

6. Opranusaius caMOCTOATENILHOM paboThl cTyeHTOB HOBOCHOMPCKOro rocy1apCTBEHHOTO
TEXHUYECKOTO YHUBEPCHTETA | MeTOau4Yeckoe pykoBoacTeo / Horocub. roc. TexH. yH-T ; [coct.: FO.
B. Hukutun, T. FO. Cypruna]. - HoBocubupck, 2016. - 19, [1] c. : Tabn.. - Pexum gocrtymna:
http://elibrary. nstu.ru/source?bib_id=vtls000234042

7. CoBpeMeHHbIE CPENCTBA PENSHHON 3aIIUThI | METOMUYECKUE YKA3aHUSI K JIA0OPATOPHBIM
paboram 1o Harnpasieruo 140400 "DnekTpodHepreTUKa U MIEKTPOTEXHUKA" (Marucrepekas
nporpamMma "AsTomaruka sHeprocuctem") / HoBocu®. roc. Texn. yH-T ; [cocT.: M. A. Kynapes, H.
H. Tsepnoxnebos |. - HoBocubupck, 2013. - 34, [1] c. : mwn.. - Pesxum poctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000179562

8. ABTOMaTHYECKAs! YaCTOTHAS Pa3rpy3Ka | METOAMYECKHE YKA3aHUsI K BBITIOJTHEHUIO
nmabopaTopHO padoTel sl MarucTpanTos HarpasieHus 13.04.02 (140400.68)
"DIEKTPOIHEPTETHKA U AJIEKTPOTEXHUKA" 110 Kypcey "ABTomaruka sHeprocucteM” / HoBocuO. roc.
texH. yH-T ; [cocT. K. T1. Tumodeer]. - Hopocubupck, 2015. - 27, [2] ¢. : un., Tabmn.. - Pexum
noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000221502

Specialized software
1 Scientific and Technical Computing Program Mathworks Matlab
2 Operating System Microsoft Windows
3 Microsoft Office Application Pack



ANNOTATION OF THE PROGRAM
Application packages for calculating short circuits

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 59
hours
4 | Lectures, hours 0
Practical lessons, hours 18
Laboratory studies, hours 36
of them in an active and
7 1. . 18
interactive form, hours
Consultations, hours 3
9 | Independent work, hours 85

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:

Forms possible options for solving problems

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

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

analyzes serial objects of professional activity

forms design solutions for new objects

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

uses automation tools when designing

can be planned and implementing physical or mathematical experiments, Interpret and present the results of
scientific research in the form of articles or patents; regarding the following learning results:

Develops an experimental work plan

performs physical or mathematical experiments

Requirements for the results of mastering the discipline

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

Forms possible options for solving problems




1. forms possible problems of solving problems

Seminars; Laboratory works;
Independent work

evaluates their resources and their limits (personal, situational, te
them to successfully fulfill the assigned task

mporary), optimally use

2. estimates its resources and their limits (personal, situational, temporary),
optimally use them to successfully fulfill the assigned task

Seminars; Laboratory works;
Independent work

Develops an experimental work plan

3. Develops an experimental work plan

Seminars; Laboratory works;
Independent work

performs physical or mathematical experiments

4. performs physical or mathematical experiments

Seminars; Laboratory works;
Independent work

uses automation tools when designing

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

Seminars; Laboratory works;
Independent work

analyzes serial objects of professional activity

6. 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

Seminars; Laboratory works;
Independent work

forms design solutions for new objects

7. Equivalent forms of mathematical description of linear, nonlinear and special
SAU

Seminars; Laboratory works;
Independent work

Content and structure of the discipline

Table 3.1

Active
forms, hours

Links to learning

Hours
results

Themes

Learning activities

Semester: 1

Didactic unit:

1. Test scheme. Preparation of
source data. Calculation of the
parameters of the substitution
scheme. Presentation of the scheme
in a graphic editor. Calculation of
various types of damage in an
application for calculating the CZ
currents

1,3,4,5

Laboratory work

2. the creation of a mathematical
model of the electric station in the
AWP SRWA package. Calculation
of the components of the CW
currents to determine the
parameters of the operation of the
RZ blocks of the blocks generator
transformer

16 2,3,4,56,7

Laboratory work

3. Creating a mathematical model
of the EES site in the AWP CRPS
package. The calculation of the
components of the CW currents to
determine the parameters of the
response of RZ devices of the line

12 1,2,3,4,5

Laboratory work




Table 3.2

Active Links to learning . s
Themes forms, hours Hours results Learning activities
Semester: 1
Didactic unit:
1. General provisions 2 2 2,6,7 Practical lesson
2. Schemes of replacement 2 4 1,6 Practical lesson
3. Vector charts 2 2 1,6 Practical lesson
4. Guidelines for calculating CZ 2 2 136 Practical lesson
currents
5. Description and appointment of .
a package of AWP SRES 1 1 3,5 Practical lesson
6. Presentation of EES objects in .
AWP CRH 2 2 1,3,4,6 Practical lesson
7. Working with a graphic editor 2 2 3,4,5 Practical lesson
8. Worl_<|ng with an application for 2 3 1.3,4.5,7 |Practical lesson
calculating CZ currents

Literary sources

Main literature
1. lernos A. U. Penetinas 3ammuTa 3J1eKTpUUECKUX ceTeli ;| yaeOHoe mocodue / A. U. Illermos, A.
B. Benornazos ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2015. - 142, [1] ¢. : wit., Tabi., cXeMsl.
- Pesxxum nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000216630
2. 'mazeipun B. E. Pacuer ycraBok peneiiHoi 3amuThl OI0Ka reHepaTop-TpaHnchopMaTop :
[yueOnoe mocobue] / B. E. I'naseipun, A. A. Ocunues, E. 1. ®ponosa ; HoBocuo6. roc. TexH. yH-T.
- HoBocubupck, 2018. - 76, [3] c. : Tabn.. - Pexum mocryna:
http://elibrary. nstu.ru/source?bib_id=vtls000238771

Additional literature

1. Tandunses O. B. Peneiinas 3amura B 3a1a4ax U yrnpakHeHusx ;. coopruk 3amad / O. B.
Tanduneer, B. A. Jlaesinos, A. U. Illernos ; HoBocu®. roc. TexH. yu-T. - HoBocubupck, 2015. -
42, ]3] c. : .. - Pexxum mocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000223026

2. JIsikun A. B. Dnextpuueckue cucteMsl B ceTH | [yueOuuk] / A. B. JIsikun. - HoBocubupck,
2017. - 361, [1] c. : un., Tabn.. - Pexxum nocryna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000233296

Internet resources

1. PykxoBozsimue yka3aHus 10 pacyeTy TOKOB KOPOTKOT'O 3aMBIKAHUS U BBIOOPY
anekTpoobopynoBanus [nektponHsiil pecype]. P 153-34.0-20.527-98. — Mocksa : U3n-Bo HI|
OHAC, 2002. — Pexxum moctyma:

http://www.znaytovar.ru/gost/2/RD 1533402052798 Rukovodyashhi.html. — 3aru. ¢ sxpana.

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

3. RZA.ORG.UA. Bce o peneiinoii 3amure : caiit. — 2021. — URL: https://rza.org.ua/ (nata
obpamenus: 27.01.2021). — 3arn. ¢ 3xpana. — Pesxxum goctyna: cBo6oaHbIi. — TekcT :
3JIEKTPOHHBIN.

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




5. IIpoekt «P3A» : coBpeMeHHas pereliHas 3amuTa U HU(PPOBBIE TEXHOJIOTUN B YHEPTeTHKE | CAMT.
— 2014 — — URL: https://pro-rza.ru/ (nara obpamenus: 26.01.2021). — 3arn. ¢ sxpana. — Pexum
noctyna: cBOOOIHBINA. — TEKCT ;| 2IeKTPOHHBIM.

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

7. http://znanium.com/

Methodical support and software

Methodological support
1. Peneiinas 3amura 3J1eKTPOIHEPTreTHUECKUX CUCTEM | ITPOrpamMma Kypca, 3aaHust Ha
KOHTPOJIbHBIE U KYPCOBBIE pabOThI H METOAMYECKHE YKa3aHus (crienuansaoctu 140203, 140204) /
Hosocub. roc. Texu. yH-T ; [cocT.: B. A. laBeimos, A. U. Illernos |. - HoBocubupck, 2011. - 43, [1]
c. : Tabu., cxemsl. - Pesxxum moctyna: http://elibrary. nstu.ru/source?bib_1d=vtls000163871
2. PacueT qUCTaHIIMOHHOM 3aIUThI IHHUH JJIEKTPOIIEpenayH | METOAUYECKHE YKa3aHUs 10 KypCy
"PeneitHast 3amyTa 3JIeKTPUYSCKUX CEeTeH' ISl CielinaabHOCTH "PeneiiHas 3amura u
aBTOMAaTH3aLMs deKkTporHeprerudeckux cucrem” (140203) / HoBocu®. roc. TexH. yH-T ; [cocT.: B.
A. JTaseinos, A. U. Ilernog]. - HoBocubupck, 2012. - 24, [3] c. : wn., Tabm.. - Pexxum moctyma:
http://elibrary. nstu.ru/source?bib_1d=vtls000172505
3. Oprasusaius caMOCTOATENLHOM paboThl cTyAeHTOB HOBOCHOMPCKOro rocy1apCTBEHHOrO
TEXHUYECKOTO YHUBEPCHTETA | MeTOaU4Yeckoe pykoBoacTeo / Horocub. roc. texH. yH-T ; [coct.: FO.
B. Hukutun, T. FO. Cypruna]. - HoBocubupck, 2016. - 19, [1] c. : Tabn.. - Pexum gocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000234042
4, ®ponosa E. U. [IpuknanHbie makeTsl IpOrpamm IJjisi pacueTa TOKOB KOPOTKHX 3aMbIKAHHMA
[DmexTpoHHBIH pecypc] : JIeKTpOHHBIHN yueOHO-MeTonnueckuii komrutiekc / E. Y. @ponosa, O. B.
Tandunses ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, [2016]. - Pesxxum moctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000233571. - 3arx. ¢ skpaHa.

Specialized software
1 Microsoft Office Application Pack
2 Three-dimensional modeling Objects Asconce Compass 3D
3 PTC Mathcad
4 Microsoft Windows operating system



ANNOTATION OF THE PROGRAM
Training Practice: Introductory practice in the direction

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 59
hours
4 | Lectures, hours 0
Practical lessons, hours 18
Laboratory studies, hours 36
of them in an active and
7 1. . 18
interactive form, hours
Consultations, hours 3
9 | Independent work, hours 85

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:

Forms possible options for solving problems

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

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

analyzes serial objects of professional activity

forms design solutions for new objects

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

uses automation tools when designing

can be planned and implementing physical or mathematical experiments, Interpret and present the results of
scientific research in the form of articles or patents; regarding the following learning results:

Develops an experimental work plan

performs physical or mathematical experiments

Requirements for the results of mastering the discipline

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

Forms possible options for solving problems




1. forms possible problems of solving problems

Seminars; Laboratory works;
Independent work

evaluates their resources and their limits (personal, situational, te
them to successfully fulfill the assigned task

mporary), optimally use

2. estimates its resources and their limits (personal, situational, temporary),
optimally use them to successfully fulfill the assigned task

Seminars; Laboratory works;
Independent work

Develops an experimental work plan

3. Develops an experimental work plan

Seminars; Laboratory works;
Independent work

performs physical or mathematical experiments

4. performs physical or mathematical experiments

Seminars; Laboratory works;
Independent work

uses automation tools when designing

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

Seminars; Laboratory works;
Independent work

analyzes serial objects of professional activity

6. 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

Seminars; Laboratory works;
Independent work

forms design solutions for new objects

7. Equivalent forms of mathematical description of linear, nonlinear and special
SAU

Seminars; Laboratory works;
Independent work

Content and structure of the discipline

Table 3.1

Active
forms, hours

Links to learning

Hours
results

Themes

Learning activities

Semester: 1

Didactic unit: Project management processes

1. Test scheme. Preparation of
source data. Calculation of the
parameters of the substitution
scheme. Presentation of the scheme
in a graphic editor. Calculation of
various types of damage in an
application for calculating the CZ
currents

1,3,4,5

Laboratory work

2. the creation of a mathematical
model of the electric station in the
AWP SRWA package. Calculation
of the components of the CW
currents to determine the
parameters of the operation of the
RZ blocks of the blocks generator
transformer

16 2,3,4,56,7

Laboratory work

3. Creating a mathematical model
of the EES site in the AWP CRPS
package. The calculation of the
components of the CW currents to
determine the parameters of the
response of RZ devices of the line

12 1,2,3,4,5

Laboratory work




Table 3.2

Active Links to learning . s
Themes forms, hours Hours results Learning activities
Semester: 1
Didactic unit: synchronization in sleep
1. General provisions 2 2 2,6,7 Practical lesson
2. Schemes of replacement 2 4 1,6 Practical lesson
3. Vector charts 2 2 1,6 Practical lesson
4. Guidelines for calculating CZ 2 2 136 Practical lesson
currents
Didactic unit: Project management processes
5. Description and appointment of .
a package of AWP SRES 1 1 3,5 Practical lesson
6. Presentation of EES objects in .
AWP CRH 2 2 1,3,4,6 Practical lesson
7. Working with a graphic editor 2 2 3,4,5 Practical lesson
8. Worl_<|ng with an application for 2 3 134,57 |Practical lesson
calculating CZ currents

Literary sources

Main literature
1. lernos A. U. Penetinas 3ammuTa 3J1eKTpUUECKUX ceTeli ;| yaeOHoe mocodue / A. U. Illernos, A.
B. Benornazos ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2015. - 142, [1] ¢. : wi., Tabi., cXeMsl.
- Pexxum noctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000216630
2. 'mazeipun B. E. Pacuer ycraBok peneiiHoi 3amuThl OJI0Ka reHepaTop-TpaHchopMaTop :
[yueOnoe mocobue] / B. E. ['naseipun, A. A. Ocunues, E. 1. ®ponosa ; HoBocuo0. roc. TexH. yH-T.
- HoBocubupck, 2018. - 76, [3] c. : Tabn.. - Pexum mocryna:
http://elibrary nstu.ru/source?bib_1d=vtls000238771

Additional literature

1. Tandpunses O. B. Peneiinas 3amura B 3ama4ax U ynpakHeHusx ;. coopuuk 3amad / O. B.
Tanduneer, B. A. JlaBsinos, A. W. Illernos ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2015. -
42, [3] c. : un.. - Pexxum nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000223026

2. JIeikuH A. B. Dnextpudeckue cucteMsl U ceTH | [yueOuuk] / A. B. JIsikun. - HoBocubupck,
2017. - 361, [1] c. : un., Tabmn.. - Pexxum nocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000233296

Internet resources

1. PyxoBozsimue yka3aHusi IO pacyeTy TOKOB KOPOTKOT'O 3aMBIKaHUSI U BBIOOPY
anexkTpoobopynosanus [DnexktponHsiii pecypc]. P 153-34.0-20.527-98. — Mocksa : U3n-so HIL|
OHAC, 2002. — Pexxum moctyrma:

http://www.znaytovar.ru/gost/2/RD 1533402052798 Rukovodyashhi.html. — 3ar. ¢ sxpana.

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

3. RZA.ORG.UA. Bce o peneiinoii 3ammute : caiit. — 2021. — URL: https://rza.org.ua/ (mara
obpamenus: 27.01.2021). — 3arun. ¢ 3xpana. — Pexxum goctyna: cBo6oaHbIH. — TekcT :
3JIEKTPOHHBIH.




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

5. IIpoekt «P3A» : coBpeMeHHasi pejieiiHas 3aIuTa U HU(PPOBBIE TEXHOJIOTUN B YHEPTETHUKE | CAMT.
— 2014 — — URL: https://pro-rza.ru/ (nata obpamenus:: 26.01.2021). — 3ar. ¢ sxkpana. — Pexwum
mocTyra: CBOGOAHBIN. — TeKCT : 3JIeKTPOHHBIH.

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

7. http://znanium.com/

Methodical support and software

Methodological support
1. Peneiinas 3ammra 351eKTPOIHEPreTHIECKUX CUCTEM | ITpOrpamMMa Kypca, 3aaHust Ha
KOHTPOJIbHBIE U KYPCOBbIE pabOThI M METONUYECKHE yKas3aHus (crerpanbHoctu 140203, 140204) /
Hoocu®6. roc. TexH. yH-T ; [cocT.: B. A. JlaBeimos, A. . Illernos |. - HoBocubupck, 2011. - 43, [1]
c. : Tabu., cxemsl. - Pexxum moctyma: http://elibrary. nstu.ru/source?bib_1d=vtls000163871
2. PacyeT qUCTAaHIIMOHHOW 3aIUTHI THHUH DJIEKTPOIIEPENaYH | METOOUIECKHE YKA3AHUS 10 KypCy
"PeeitHast 3amuTa 3JIEKTPUISCKIX CETeH" sl CIeLIMAIbHOCTH "PereiiHas 3amuTa u
aBTOMaTHU3aLMs eKTposHeprerudeckux cucrem” (140203) / HoBocub. roc. TexH. yH-T ; [cocT.: B.
A. laBeinos, A. U. Ilernog]. - HoBocubupck, 2012. - 24, [3] c. : un., Tabm.. - Pexxum nocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000172505

3. Opraausaius CaMOCTOSITEIRHOU PadboThl cTyaeHTOB HOBOCHOMPCKOro rocyiapcTBEHHOTO
TEXHHYECKOTO YHUBEPCHUTETA | MeTOIHUYECKoe pykoBoncTso / HoBocu®. roc. TexH. yH-T ; [cocT.: FO.
B. Huxurun, T. YO. Cypaunal. - HoBocubupck, 2016. - 19, [1] c. : Tabn.. - Pesxum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000234042

4, ®posnosa E. U. [lpuknagHble makeTsl OporpaMM IJjis pacdera TOKOB KOPOTKHAX 3aMbIKaAHUN
[DmexTpoHHBIH pecypc] : 2JIeKTpOHHBIN yueOHO-MeToanueckuii komruiekc / E. Y1, @pososa, O. B.
Tandunser ; HoocuO. roc. TexH. yH-T. - HoBocubupck, [2016]. - Pexxum goctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000233571. - 3arx. ¢ sxpaHa.

Specialized software
1 Microsoft Office Application Pack

2 Three-dimensional modeling Objects Asconce Compass 3D
3 PTC Mathcad
4 Microsoft Windows operating system



ANNOTATION OF THE PROGRAM
technological automation of electrical stations

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 41
hours
4 | Lectures, hours 18
Practical lessons, hours 18
Laboratory studies, hours 0
of them in an active and
7 1. . 0
interactive form, hours
Consultations, hours 3
9 | Independent work, hours 103

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 .

Forms possible options for solving problems

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

forms design solutions for new objects

can be planned and implementing physical or mathematical experiments, Interpret and present the results of
scientific research in the form of articles or patents; regarding the following learning results:

Develops an experimental work plan

Requirements for the results of mastering the discipline

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

1. Forms the objectives and objectives of the study | Lections; Independent work

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

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




Forms possible options for solving problems

3. forms possible problems of solving problems

Lections; Seminars; Independent
work

Develops an experimental work plan

4. Develops an experimental work plan

Lections; Seminars; Independent
work

forms design solutions for new objects

5. Equivalent forms of mathematical description of linear, nonlinear and special

Lections; Seminars; Independent

SAU work
Content and structure of the discipline
Table 3.1
Active Links to learning . sl
Themes forms, hours Hours results Learning activities
Semester: 2
Didactic unit: TPPs and NPPs as technological systems for the production of electro-, heat energy.
1. Test automation. Test costs.
Quiality of software product. Test
phases. Test planning. Types of Listening and recording
testing. Approaches to the 1 2 1,2,5 lectures, discussion of decisions
development of tests. for new objects
Documentation and support tests.
Assessment of test quality.
2. Automatic adjustment of Listening _and rgcordlng ..
o 1 2 1,2,5 lectures, discussion of decisions
generator excitation for new objects
Listening and recording
3. Automatic start and stop of units 1 2 2,3,5 lectures, discussion of decisions
for new objects
. . Listening and recording
:' 'I;:c:g?ezloglcal protection of 1 2 2,4,5 lectures, discussion of decisions
gareg for new objects
5. Electric power supply systems
of industrial enterprises and energy
distribution systems. Structure of
power s_upply systems of industrial Listening and recording
enterprises. Electric power supply . . .
. ) . 1 2 2,4,5 lectures, discussion of decisions
schemes of industrial enterprises. ;
. for new objects
Transformer substations.
Convertive substations. Switchgear.
Constructive execution of electrical
networks.
6. Control of the auxiliary Llstenlng_and rgcordlng -
: . 1 2 3,4,5 lectures, discussion of decisions
equipment of the unit .
for new objects
Didactic unit: Group regulation of power
7. Group control of the active Listening and recording
power of hydroelectric power 1 2 1,3,5 lectures, discussion of decisions
supply for new objects




8. Algorithm for calculating
derivatives from the Fisher
Information Matrix according to the

Listening and recording

. . 1 2 1,3,5 lectures, discussion of decisions
input components for stochastic .
. . for new objects
models of linear stationary
continuous discrete systems.
. Listening and recording
9. G_roup regulation of voltage and 1 2 1,35 lectures, discussion of decisions
reactive power :
for new objects
Table 3.2
Themes Active Hours Links to learning Learning activities

forms, hours

results

Semester: 2

Didactic unit: TPPs and NPPs as technological systems for the production of electro-, heat energy.

1. Test automation. Test costs.
Quality of software product. Test
phases. Test planning. Types of
testing. Approaches to the
development of tests.
Documentation and support tests.
Assessment of test quality.

3,4,5

Solving tasks

2. Automatic adjustment of
generator excitation

3,4,5

Solving tasks

3. Automated control systems for
hydraulic units

3,4,5

Solving tasks

4. Electric power supply systems
of industrial enterprises and energy
distribution systems. Structure of
power supply systems of industrial
enterprises. Electric power supply
schemes of industrial enterprises.
Transformer substations.
Convertive substations. Switchgear.
Constructive execution of electrical
networks.

3,4,5

Solving tasks

Didactic unit: Group regulation of power

5. Group control of active power
on hydroelectric power supplies

2

3,4,5

Solving tasks

6. Group regulation of voltage and
reactive power

3

3,4,5

Solving tasks

http://elibrary.nstu.ru/source?bib_1d=vtls000233620

Literary sources

Main literature
1. Bacunser B. B. OcHOBBI yHKITMOHUPOBAHUS JIOKAIBHBIX YCTPOHCTB MTPOTHBOABAP UIHOM

aBTOMaTUKH : yueOnoe mocodue / B. B. Bacunees, U. I1. Tumodees ; HoBocub. roc. TexH. yH-T. -
Hosocubupck, 2016. - 83, [1] ¢. : wr, Tabun.. - Pexum nocryna:

2. 'nmaseipun I'. B. Teopus aBToMarudeckoro peryaupoanus : [yuednoe mocobue] /I'. B.
I'naseipus ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2017. - 167, [1] c. : un.. - Pexxum moctyna:

http://elibrary.nstu.ru/source?bib_1d=vtls000237078

Additional literature




1. ABTOMaTHKA 3JIEKTPUYIECKUX CTAHIUH B 337a4aX U YIPAKHEHHSIX | METOAUYECKHE YKA3AHHUS IS

5 xypca @IOH (cneumansrocts 100100 - Dnextpuueckue cranimu) / HoBocub. roc. TexH. yH-T |

[cocT. A. B. Bumitub6eer]. - HoBocubupck, 2004. - 19 ¢. : un.. - Pesxxum moctyma:

http://elibrary nstu.ru/source?bib_1d=vtls000031621

2. Tumodees U. I1. ABTOMaTHKa 3HEPrOCUCTEM [ DJIEKTPOHHEII pecypc] : 3JIEKTPOHHBIHI

yuebHo-metonuueckuii komruieke / M. I1. Tumodeer ; HoBocu®. roc. TexH. yH-T. - HoBocuOupck,

[2013]. - Pesxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000180034. - 3arun. ¢ skpana.
Internet resources

1. Henma, @. C. [IpotuBoaBapuiiHas aBTOMaTHKa YHeprocucteM : yueOHoe nocodue / @. C.

Hernma. — Kemeposo : Ky3['TY umenu T.®. I'opbauesa, 2019. — 76 ¢. — ISBN

978-5-00137-060-4. — Texkcr : anekTpoHHbIH // JIaHb : 3nekTpoHHO-OMOIHOTeUHAs crucTemMa. —

URL: https://e.lanbook.com/book/122221 (mara obpaienus: 08.02.2021). — Pexxum moctyna; mis

ABTOPH3. MOJIL30BATEIISH.

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

3. Komuccapunk B. ®@. ABTOMaTrdeckoe peryaupoBaHue TEXHOJOTHYECKHUX MPOIIECCOB | yueOHOe
nocobue [InextponHsii pecypc] / B. ®@. Komuccapunk. — Teeps: U3n-so TI'TY, 2001. — 247 ¢. —
Pexwum nocryma:

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%D 1%87%D0%B8%D0%B A%20%D0%92.%D0%A4.9620
-%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%D1%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%B 5%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%D 1%685%20%D0%BF%D1%80%D0%BE%D1%86%D0%B5%
D1%81%D1%81%D0%BE%D0%B2,%202001.pdf. — 3aru. ¢ sxpana.

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

6. http://znanium.com/

Methodical support and software

Methodological support

1. Kynmaper M. A. ABTOMaTHKa 3JIeKTPUYECKUX CTAHLUUN. ABTOMAaTHKA 3HEPrOCUCTEM
[DmexTpoHHBIH pecypc] : 2JIeKTPOHHBIH yueOHO-MeTonuueckuii komruieke / M. A. Kymapes ;
Hosocub6. roc. TexH. yH-T. - HoBocubupck, [2020]. - Pexum moctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000233592. - 3arx. ¢ sxpaHa.

2. Tau¢dunser O. B. Peseiinas 3amura 31eKTPUYECKHX CTAHITUEH [DIeKTPOHHBIN pecypc] :
AJIEKTPOHHBIN yueOHo-MeToauyeckuii komruteke / O. B. Tan¢unbes ; HoBocu®. roc. TeXH. yH-T. -
Hosocubupck, [2016]. - Pesxxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000176667. -
3aru. ¢ 3KpaHa.

Specialized software
1 Creating reports for laboratory work. Microsoft Microsoft Office
2 Scientific and Technical Computing Program Mathworks Matlab
3 Development of cross-platform applications Microsoft Visual Studio 2015



ANNOTATION OF THE PROGRAM
relay protection algorithms and their software implementation

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 40
hours
4 | Lectures, hours 0
Practical lessons, hours 36
Laboratory studies, hours 0
of them in an active and
7 1. . 2
interactive form, hours
Consultations, hours 2
9 | Independent work, hours 68

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

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:

produces a strategy for solving the task

can be planned and implementing physical or mathematical experiments, Interpret and present the results of
scientific research in the form of articles or patents; regarding the following learning results:

Develops an experimental work plan

performs physical or mathematical experiments

Requirements for the results of mastering the discipline

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

Determines the sequence of solving problems

1. determines the sequence of solving problems | Seminars; Independent work
produces a strategy for solving the task
2. produces a strategy for solving the task set |Seminars; Independent work

conducts analysis of the results




3. An analysis of the results obtained

|Seminars; Independent work

Develops an experimental work plan

4. Develops an experimental work plan

|Seminars; Independent work

performs physical or mathematical experiments

5. performs physical or mathematical experiments

|Seminars; Independent work

Content and structure of the discipline

Active

Links to learning

Themes forms, hours Hours resulis Learning activities
Semester: 3
Didactic unit: Software Review
1. Software for solving electric 2 5 Practical lesson
power problems
2. Calculation of load and 1 1 15 Practical lesson
emergency modes
3. A brief analysis of the existing 1 9 Practical lesson

software

Didactic unit: Overview of the MP devices of

RZIA devices and algori

thms implemented in them

4. Overview of the complex of

used MP devices of RZa and 2 3,4 Practical lesson
algorithms
Didactic unit: Structural MP Scheme Devices of RZ
5. Structural diagram of MP device 1 4 Practical lesson
RZa
Didactic unit: Mathematical apparatus for recording RZA algorithms
6. Mathematical apparatus for .
recording RZIA algorithms 1 2 LS Practical lesson
7. Features of the record of .

. . 2 3 Practical lesson
algorithms of measuring organs
Didactic unit: Calculation of the power characteristics of electrical engineering installations
8. Re_zallzatlon of complex 2 1 Practical lesson
functional dependencies
9. Al_gorlthms pf orthogonalization 4 15 Practical lesson
algorithms for instant values ??
10. Fourier algorithm 1 3,5 Practical lesson
11. Algorithms for the allocation 2 3.5 Practical lesson
of emergency components
12. Current relay algorithms 2 3,5 Practical lesson
13. Direction relay algorithms 4 2.3.5 Practical lesson
Power
14. Relay algorithms Resistance 6 1,3,5 Practical lesson
15. The algorithms of the
differential protection of the 4 1,3,4,5 Practical lesson

generator




Literary sources

Main literature

1. I'naserpun B. E. Beimonaenre npomonbHbIX qud)epeHiranbHbIX 3aIUT 2JIeKTPO000pYI0BaHMSS
SJIEKTPUYECKUX CTAHIIUI U moacTaHuui ; [yue6Hoe nocodue] / B. E. I'naseipun, A. A. OCHHIESB ;
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