1 Modern Problems of Electric Power and Electrical Engineering

2 Computer, Networks and Information Technologies

3 Foreign Language

4 Management of Innovations

5 Research and Methodology Workshop

6 Problems of Energy Saving in Electrical Engineering Complexes

7 History and Methodology of Research and Production (in Electric Engineering, Electromechanics and
Electrical Technologies)

8 Philosophy

9 Modern Issues of Electric Traction

10 |Automatic Traction Drive

11 |Electromagnetic Compatibility of Electric Transport Devices

12 | Traction control systems

13 [Renewable Energy Sources

14 [Modeling of Electric Transport Systems

15 |Experiment Planning Theory

16 |Microprocessor Control Systems for Electric Vehicles

17 |Transport Logistics and Passenger Transportation Management

18.1 |Secondary Power Sources for Vehicles

18.2 |Energy Storage Units in Electric Transport Complex

19.1 |Autonomous Electric Vehicles

19.2 | Hybrid vehicles

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

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

22 |Industrial Practice: Project Practice

23 |Manufacturing Practice: Technological Practice

24 |Pre-Graduation Training: Research Activity

25 |Preparation for and Taking the State Examination

26 [Scientific Cognition Methods

27 |Patenting




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

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 43
hours
4 | Lectures, hours 18
Practical lessons, hours 18
Laboratory studies, hours 0
of them in an active and
7 1. . 36
interactive form, hours
Consultations, hours 5
9 | Independent work, hours 65

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

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

conducts analysis of the results

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

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

Forms possible options for solving problems

produces a strategy for solving 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; Seminars

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

produces a strategy for solving the task




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

Lections; Seminars; Independent
work

Forms possible options for solving problems

4. 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

conducts analysis of the results

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

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: Structure and organization of the central processor device.

1. The significance and role of

i . . . 2 2 1,4,5 Lecture
electrical sciences in modern life
2. Modern electric power industry 2 2 3,4 Lecture
Didactic unit: Problems of electrical sciences and industries
3. Mo_dern c_Ia55|f|cat|on of 2 2 3,45 Lecture
electrical sciences
4. An_a_ly5|s of thermal working 2 2 123 Lecture
conditions of electrical systems
5. Problems in the field of scientific
research of physical processes in 2 2 3,4 Lecture

modern electrical technologies

Didactic unit: Achievements of Russian and Novosibirsk scientists and enterprises In the field of

electrical engineering

6. Systemic tasks of electrical
technological installations for
waste disposal, economical power
sources, new electrical
technological devices based on
plasma, radiation and laser power
sources

2,4

Lecture

7. Analysis of integrated problems
of research, selection and operation
of electrical and electronic devices

3,4,5

Lecture

Didactic unit: Tacogenerators.

8. Higher Electrical Education

2,4

Lecture

Didactic unit: Radiation

9. Problems of creating a mass
adjustable electric drive,
high-precision AC electric drives
predicted electric drives

2,4

Lecture




Table 3.2

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 2

Didactic unit: Problems of electrical sciences and industries

1. The history of the development

Seminar lesson with the
discussion of the economic,

of world electrical engineering 2 1 2,4,5 environmental and scientific and
technical aspects of a given topic
. . Seminar occupation with the
2. Analysis of complex systems in discussion of specific examples
parts. Thermal conditions of the 2 1 2,4

electrotechnical equipment

of the specified analysis
principle

Didactic unit: Achievements of Russian and Novosibirsk scientists and enterprises In the field of

electrical engineering

3. Systemic tasks of electrical

Seminar lesson with the
discussion of economic,

technological installations for 2 2 4,5 . L
. environmental and scientific and
waste disposal ; . .
technical aspects of a given topic
4. _Systemlc tasks of ele_ctrlcal Seminar lesson with the
sciences for cost-effective power ) - .
. ) . discussion of the economic,
sources, new electrical engineering 2 2 4,5 . e
. S environmental and scientific and
devices based on plasma, radiation : . .
technical aspects of a given topic
and laser sources
5. Systemic tasks of electrical Seminar lesson with the
sciences of new electrical discussion of the economic,
. \ 2 2 2,4,5 . o
engineering devices based on environmental and scientific and
plasma, radiation and laser sources technical aspects of a given topic
. . Seminar lesson with the
6. Analysis of comprehensive ) - .
; . discussion of the economic,
problems of using electrical and 2 2 2,4 . S
. environmental and scientific and
electronic apparatuses . . .
technical aspects of a given topic
Didactic unit: Tacogenerators.
7. Seqrch for_llterature on a given Work on the Internet with
topic in Russian thematic catalogs 2 2 2,3 . .
Lo L Russian thematic catalogs
and scientific and technical journals
8. S_eqrch fof literature on a given Work on the Internet with
topic in foreign thematic catalogs 2 2 1,2,3,4 . .
L C foreign thematic catalogs
and scientific and technical journals
Didactic unit: Radiation
Round table with discussion of
- the effectiveness of the
9. Innovative infrastructure of the functioning of the i .
Novosibirsk region 2 2 4,5 functioning of the innovative
infrastructure of the Novosibirsk
region
10. Innovative infrastructure of Round table with a discussion,
: 2 2 2,3, 4 rope of interaction with

NSTU.

innovative NSTU infrastructure

Literary sources

Main literature




1. Tapor FO. U. TIpon3eoacTBO U mepenava TErIoBOM YHEPTHH [ DJIEKTPOHHBIN pecypc] :
koHcrekT Jiekuuii / FO. W, Illapos ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, [2012]. - Pexxum
noctymna: http://elibrary.nstu.ru/source?bib_1d=vtls000174239. - 3aru. ¢ sxkpaHa.

2. IlTapos HO. U. TIpou3BoACcTBO M Mepenaya TeTUIOBOH SHEPTUH [ DJIEKTPOHHBIH pecypc] :
yuebHo-metonuueckuii komruteke / FO. U. Mlapos ; HoBocu®6. roc. Texu. yH-T. - HoBocuOUpcKk,
2013. - 1 anektpon. onTt. nuck (CD-ROM). - Pexxum noctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000182699. - 3ary. ¢ 3TUKETKH qUCKA.

3. DNIeKTPOTEXHOJIOrHYEeCKHUEe YCTAHOBKU U CUCTEMBI. Terionepenaya B dJeKTPOTEXHOIOTUH.
YrpaxxHeHus u 3agadu . yaeOHOe mocobue Ajist By30B Mo creruanbHoctr 140605
"DIEeKTPOTEXHOJIOTHYECKHE YCTAHOBKH U CHCTEMBI", HampaBjieHHs moaArotoBku 140600
"DIEeKTPOTEXHHKA, dIeKTpoMexaHuka 1 anektporexHosorun” / [B. C. UepenuuueHko u ap.] ; moxq
pen. B. C. Uepenuuuenko, A. . Amdeposa. - HoBocubupck, 2011. - 570 ¢. : cxemsr, Ta0m.. -
Pesxum noctyma: http://elibrary nstu.ru/source?bib_1d=vtls000162819. - [Tapan. Tut. JI. aHII..

Additional literature

1. ITapos FO. U. Tennenumu paseutus TOC : [yuebHoe nocodue] / HO. W. Ilapos, O. B. bopyu ;
Hosocub. roc. TexH. yH-T. - HoBocubupck, 2017. - 257, [1] c. : wn., Tabn.. - Pexxum gocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000236528

Internet resources
1.TOCT 7.32-2001 CUBHU/. OTuet o Hay4HO-HCCIen0BaTeNbCKOM pabote. CTPyKTypa U MpaBmiia
oopmitenus [DexkTpoHHbIi pecypc]| / Beepoccuiickuii HHCTUTYT HAyYHOW U TEXHHYECKOM
ungopmariu, Beepoccriickuii HAyIHO-TEXHHUYECKUN MH(POPMALTMOHHBIN LIEHTP,
MesxrocynapCTBEHHBIH TEXHUYECKHUH KOMUTET 1o cranaaptusanuu MTK 191
"HayuHo-TexHu4eckast uHdopmarus, budnuoreunoe u uznarensckoe aeno”. - Bsamen 'OCT
7.32-91 ; BBen. 2002-07-01. - Mocksa : Cranmaptundopm, 2006. - Pexxum
nocryra:http://docs.cntd. ru/document/1200026224. - 3aru. ¢ sxpana.

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

5. http://znanium.com/

Methodical support and software

Methodological support
1. Cunnupie B. A. Teopus snekTpoHarpeBa u Teruionepenadyu [ DIeKTpOoHHEIH pecypce] :
3JIEKTPOHHBIN yueOHO-MeTonuueckuii komrieke / B. A. Cununpia, A. M. Anudepos ; HoBocuo.
roc. Texs. yH-T. - HoBocubupck, [2015]. - Pesxum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000213943. - 3arn. ¢ sxpaHa.
2. Menexuna E. A. CoBpemeHHbIe TpoOaeMbl HAyKH 1 00pa3oBaHUs [ DIEKTPOHHBIN pecypc] :
JJIEKTPOHHBIN yueOHO-MeToanueckuii komruieke / E. A. Menexuna ; HoBocu6. roc. TexH. yH-T. -
Hosocubupck, [2015]. - Pesxxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000183457. -
3ary. ¢ sKpaHa.
3. Uepenuuuenko M. B. [Ipasusna opopmiieHust OTUETHOM y4eOHOM JOKYMEHTALMH [ DIEKTPOHHBIN
pecypce] : yuebHO-MeTOAHUecKkoe nocobue / M. B. Uepenuuuenko ; HoBocu®. roc. TexH. yH-T. -
Hosocubupck, [2011]. - Pexxum poctyna: http://elibrary. nstu.ru/source?bib_1d=vtls000161907. -
3ary. ¢ 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






Course: 1, semester : 2

ANNOTATION OF THE PROGRAM
Computer, network and information technology

Semester
Ne Kind of activity 2
1 | Total credits 3
2 | Total hours 108
Total classes in the contact form,
3 44
hours
4 | Lectures, hours 0
Practical lessons, hours 18
Laboratory studies, hours 18
of them in an active and
7 1. . 30
interactive form, hours
Consultations, hours 6
9 | Independent work, hours 64

External requirements

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

uses modern information-communications for communication

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

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: 2

Didactic unit: Information technology and information processing

2. Information technology and
information processing

2

4

Obtaining information
technology skills for information
processing




5. Collective information Ability to _apply cloud .
4 4 1 technologies for collective
technology o
activities
Didactic unit: Processing experimental data
3. Programming discrete tasks 4 1 Solving optimization tasks using
Mathcad environment
Didactic unit: Necrocomputers and networks
1. Boltzmann car, her model 3 3 1 Boltzmann machine and
modeling
4. Information coding algorithms 3 3 1 Study of information coding
algorithms
Table 3.2
Active Links to learning . s
Themes forms, hours Hours results Learning activities
Semester: 2

Didactic unit: Information technology and information processing

1. Information technology and

Examples of information

: . - 3 3 1 technology and information
information processing -
processing
. Receiving work skills in
2. Work in Mathcad, Matlab 2 2 1 Mathcad. Matlab
Didactic unit: Automated design system
. . Know the basic functions of
3. Basic functions of computer .
. 5 5 1 computer support and production
support and production systems
systems
. . . Mastering the principle of
4. Workiin automatic design 6 6 1 operation of the CAD on the

systems

example of T-FLEX, ANSYS

Didactic unit: Theory of information, encoding and p

rotection of information

5. Development of information

Writing coding programs in

coding algorithms 2 2 1 ra:r?g&fg:sl programming
Table 3.3
Active Links to learning . s
Themes forms, hours Hours resulis Learning activities
Semester: 2

Didactic unit: Information technology and information processing

1. Information technologies for

Application of information
technologies for solving

solving electrical and electric 22 1 ; .
electrical and electric power
power problems
problems
Didactic unit: Automated design system
. - Develop skills solving problems
2. Basics of designing tasks of 29 1 of designing electrical

electrical engineering and energy

engineering and energy

Literary sources

Main literature




1. Kysuenios C. M. MHpopMaliOHHbBIE TEXHOIOTHH : [yueOHOe mocoOwne st By30B HaITpaBJIeHUM
220700 - ABTOMaTH3aLMsI TEXHOJOTHYECKUX MPOLIECCOB U mpou3BoAcTB u 140400 -
DNeKTPOIHEPTETHKA U dNIEKTpOoTeXHUKA BCeX (popm obyuenwsi| / C. M. Kysnenos ; HoBocub0. roc.
TexH. yH-T. - HoBocuOupck, 2011. - 143, [1] c. : un., Tadmn.. - Pesxum moctyna;
http://elibrary.nstu.ru/source?bib_i1d=vtls000156161

2. KoOwutsrckuii B. I'. CereBbie HHPOPMAITHOHHBIE TEXHOJIOTHH [ DIEKTPOHHBIN pecypc] :
koHcrekT yiekuuii / B. I'. Kobsutstackuit ; HoBocu®. roc. TexH. yH-T. - HoBocubupcek, [2021]. -
Pexxum nocryna: http://elibrary.nstu.ru/source?bib _1d=vtls000243628. - 3aru. ¢ 3xpana.

Additional literature
1. Tonozos H. JI. Cetersie nHpopManronHbie Texuonoruu. . 1 : yueGnoe mocodue / H. J1.

Hono3sor ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2009. - 99 ¢. : un., Tabn.. - Pexum nocrymna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000088719

Internet resources

1.T'OCT 7.32-2001 CUBU/. OTuer o Hay4HO-HCCIe0BaTeNbCKOM paboTe. CTpyKTypa U Ipasuia
oopmitenus [DiekTpoHHbIi pecypc]| / Beepoccuiickuiit HHCTUTYT HAyYHOM U TEXHHYECKOM
uHpopmaruu, Beepoccuiickuii HAyIHO-TEXHUYECKUN MH(POPMATMOHHBIN LIEHTP,
MesxrocynapCTBEHHBIH TEXHHYECKHUN KOMUTET 110 crannaptusanuu MTK 191
"HayuHo-TexHu4eckass HHpopmars, oubmuoreunoe u uznarensckoe aeno”. - Bzamen FOCT
7.32-91 ; BBen. 2002-07-01. - Mocksa : Cranmaptundopm, 2006. - Pexxum
nocryna:http://docs.cntd. ru/document/1200026224. - 3arn. ¢ sxpaHa.

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

5. http://znanium.com/

Methodical support and software

Methodological support

1. KommbroTepHeIe, ceTeBbie U MH(POPMALIMOHHBIE TEXHOJIOTUU | METONUYECKUE YKA3aHUS K
W3YYESHUIO JUCLIUTIJIMHEI 7151 TOANOTOBKY MarucTpos HanpasieHuit 13.04.02 -
"DnekTpodHepreTrUka U dekTpoTexuuka” u 27.04.04 - "VopapneHue B TEXHUYECKUX CHCTEMAX ", a
TaKke acnupanToB HarpasieHus 13.06.01 - "Duextpo- u reruorexuuka' / HoBocub. roc. TexH.
yH-T ; [cocT.: B. B. Manmozémos, A. B. Mstex]. - HoBocubupck, 2017. - 10, [2] c.. - Pexum
noctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000235144

2. KomnbroTepHblie, ceTeBbie U HHPOPMALIMOHHBIE TEXHOJIOTHH | METOAUYECKUE YKA3aHUS K
M3yYEHHUIO TUCIUTUIMHBI JIJIs1 TOArOTOBKH MarucTpoB 13.04.02 - "DyekTposHepreTrka u
snekrporexHuka" / HoBocub. roc. texu. yH-T ; [cocT.: b. B. Manoszemos, A. B. Mstex]. -
Hosocubupck, 2015. - 10, [2] c.. - Pesxxum noctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000214363

Specialized software
1 Scientific and Technical Computing Program Mathworks Matlab
2 PTC Mathcad

3 Software Complex for Modeling Technological Processes in Micro and Nanoelectric Ansys 11.0
ANSYS INC ANSYS ACADEMIC MECHANICAL HPC



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, 12| 42
hours
4 | Lectures, hours 010
Practical lessons, hours 36|36
Laboratory studies, hours 010
! ingrg::isei?;rr]nﬁ:)\aersand 1010
Consultations, hours 414
9 | Independent work, hours 30/ 30

External requirements

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

Requirements for the results of mastering the discipline

The results of the study of the discipline

Forms of organizing classes

performs academic and professional Interaction, including in a foreign language

1. UK-4. 1 1. To be able to communicate in typical situations of academic
communication in a foreign language

Seminars; Independent work

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

language or a foreign language

2. UK-4. 2 2. To be able to translate academic texts (abstracts, annotations, reviews,
articles, ete.) from a foreign language or a foreign language

Seminars; Independent work

Content and structure of the discipline

Table 3.1

Active Links to learning
Themes forms, hours Hours results

Learning activities




Semester: 1

Didactic unit:

1. Scientific contacts.

10

16

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

1,2

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

Semester: 2

Didactic unit:

1. Academic presentation

10

26

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

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 [DnekTponHBIi pecypc] : 3JIeKTPOHHO-OMOIMOTEYHAsA CHCTEMA. -
[Poccus], 2010. - Pesxum noctyma: http://www.iprbookshop.ru/. - 3ars. ¢ sxpana.
2. OBC IPRbooks [DaexTpoHHBIN pecypc] : 2JEeKTPOHHO-OMOIMOTEYHAs CUCTEMA. -
[Poccust], 2010. - Pesxum moctymia: http://www.iprbookshop.ru/. - 3ars. ¢ sxpana.
3. OBC IPRbooks [2nexTpoHHBIN pecypc] | dIeKTPOHHO-OMOMMOTETHAs CUCTEMA. -
[Poccusi], 2010. - Pexxum noctyna: http://www.iprbookshop.ru/. - 3arm. ¢ sxpana.
4. OBC IPRbooks [DnexTpoHHBIH pecypc] : 2IeKTPOHHO-OHOIHOTEYHAS CUCTEMA. -
[Poccust], 2010. - Pexxum noctyma: http://www.iprbookshop.ru/. - 3arm. ¢ skpana.
5. OBC IPRbooks [DnexTpoHHBIH pecypc] | 2IeKTPOHHO-OHOIMOTETHAS CUCTEMA. -
[Poccus], 2010. - Pesxum noctyma: http://www.iprbookshop.ru/. - 3ars. ¢ sxpana.

Internet resources

1. MyneTuTpaH [DaeKTpOHHBIN pecypc] : 3JIEKTPOHHBIE CJIOBApH | caliT. - Pexxum moctyna:
http://www.multitran.ru/c/m.exe?a=1&SHL=2. - 3arn. ¢ sxpaHa.

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. http://www.iprbookshop.ru/

6. http://znanium.com/

Methodical support and software

Methodological support

1. AHrnmiickuii si3p1K. AHHOTHpPOBaHUE U pedpepupoBanue. Y. 1 : MeTomudeckue ykasaHus st
MarvCTPaHTOB TEXHUUYECKUX crienmanbHocTeli / HoBocu®. roc. TexH. yH-T ; [coct. FO. B. Pumnas]. -
Hosocubupck, 2013. - 93, [2] ¢. : mi., Taba.. - Pexxum moctyrma:

http://elibrary. nstu.ru/source?bib_id=vtls000179190

2. Aurnmiicknii si3bik. Hayunas nmyOmukanms (myOnukarus B COOpHHUKE MaTEpHAJIOB
MEXKIYHAPOIHON HAYYHOH KOH()EPEHIINH) | METOIMYECKUE YKA3aHHUSI IJIsl MATHCTPAHTOB U
aCTMPaHTOB TEXHUUYECKUX crieunanbHocTel / HoBocub. roc. TexH. yH-T ; [cocT.: M. M. Tlpunyukas
u 1p.]. - HoBocubupck, 2010. - 92 c.. - Pexum nocrymna:

http://elibrary. nstu.ru/source?bib_1d=vtls000125757

3. Polyankina S. Y. OCHOBBI aHTJIHIICKOM Ty OJIMYHOM peun [ DIEKTPOHHBIN pecypc]| : 3JIeKTPOHHBIN
yueOHO-MeToauueckuii komruieke / S. Y. Polyankina ; Hopocu®. roc. TexH. yH-T. - HoBocHOUpCK,
[2015]. - Pesxum pnocryma: http://elibrary nstu.ru/source?bib_id=vtls000213129. - 3arn. ¢ skpaHa.

4. Polyankina S. Y. PykoBoACTBO 110 MOATOTOBKE MPe3eHTALNI HA aHTJINHCKOM SI3bIKE
[DnexTponHbIH pecypc] : 2ieKTpOHHBINH yueOHO-MeTomuueckuii komruieke / S. Y. Polyankina ;
Hosocub. roc. texH. yH-T. - HoBocubGupck, [2015]. - Pexum nocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000214342. - 3arn. ¢ sxpaHa.

5. Kambrmiera E. HO. MHOCTpaHHEI# 361K B chepe nmpodecCHOHATBHON KOMMYHHUKALIUN
[DnexTpoHHBII pecypc] : 2JeKTpOHHBIH yueOHo-MmeTonnueckuii komruieke / E. FO. Kamermesa ;
Hogocu6. roc. Texn. yH-T. - HoBocubupck, [2017]. - Pexxum moctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000234620. - 3arx. ¢ sxpaHa.

6. Kutopa E. T. Meronnueckue peKOMEHIAIIUH 110 OPTaHU3aAIUHA CaMOCTOSITENBHOM PaboThI
CTY[AEHTOB MPH U3YUYEHUU aHTJIUHCKOTO SI3bIKa [DJIEKTPOHHBIN pecypc]| | yueOHO-MeTOqUYECKOe
nocobue / E. T. Kutosa ; HoBocub. roc. TexH. yH-T. - HoBocubupck, [2016]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000230334. - 3ars. ¢ sxpana.



Specialized software

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

2 Microsoft Office Application Pack



ANNOTATION OF THE PROGRAM
Innovation management

Course: 2, semester : 3

Semester
Ne Kind of activity 3
1 | Total credits 2
2 | Total hours 72
Total classes in the contact form,
3 25
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 5
9 | Independent work, hours 47

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

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

Requirements for the results of mastering the discipline

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

presents the results of the work performed

1. Features of preparing the presentation and speeches to investors | Seminars; Independent work

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




3. own methods of conducting typical hydrodynamic calculations of Independent work
hydromechanical equipment and pipelines
5. Risk management techniques ion projects Independent work

6. conduct identification and assessment of innovative risk

Seminars; Independent work

7. identify, evaluate, monitor and manage the risks of the innovation project

Seminars; Independent work

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

mporary), optimally use

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

Seminars; Independent work

manages the team members to achieve the task

9. Calculate the flow part of the turbine of a given power.

| Seminars; Independent work

Participates in the management of the project at all stages of the |

ife cycle

13.To be able to evaluate the investment attractiveness of the project, taking into
account the stage of its implementation and the type of investor

Seminars; Independent work

demonstrates the understanding of the principles of teamwork

14. to know the principles of organization of research and design work | Independent work
manages the team members to achieve the task
15.To be able to organize project work, develop and control resource-temporal Independent work
design indicators
Participates in the management of the project at all stages of the life cycle
16. to know the methodology for developing projects and programs, including Independent work
construction, reorganization, restructuring and reengineering of business processes

demonstrates the understanding of the principles of teamwork

17. on the features of the project team for project purposes

| Seminars; Independent work

manages the team members to achieve the task

18. Features of the development and planning of an innovative project

Seminars; Independent work

19. The main operational indicators of various types of transformers and electrical
machines ;

Seminars; Independent work

20. apply various methods Search for design solutions and innovative ideas

Independent work

Participates in the management of the project at all stages of the |

ife cycle

21. Methods for evaluating the effectiveness and selection of innovative projects

Seminars; Independent work

26.0n an assessment of the effectiveness of innovative projects

Seminars; Independent work

27. to evaluate the effectiveness of the innovation project using several methods for
the design of electrical apparatus in accordance with the technical specifications and
regulatory and technical documentation, taking into account the requirements of the
requirements

Seminars; Independent work

manages the team members to achieve the task

29. based on the decomposition chart develop an organizational and management
model of the enterprise's activities

Seminars; Independent work

30. Design business processes according to IDEFO methodology

Seminars; Independent work

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

32 Features of managing the implementation of innovative projects Independent work
33. use professional vocabulary and special terminology in oral and written speech | Independent work
In a foreign language

34. on the intensity of innovative development of the industry Independent work
35. to determine the trends of promising innovative technologies Independent work
36. Methods for evaluating the effectiveness and selection of innovative projects Independent work
37. to evaluate the effectiveness of the innovation project using several methods for |Independent work

the design of electrical apparatus in accordance with the technical specifications and
regulatory and technical documentation, taking into account the requirements of the
requirements




38. on the methods of finding innovative ideas Independent work
39. The main operational indicators of various types of transformers and electrical | |ndependent work
machines ;

40. On the history of the development of various types of energy sources including | |ndependent work

hybrid sources and their use on transport

41. On the peculiarities of marketing activities on new products and services

Seminars; Independent work

42 Sources of financing imnnovation and the current state of the innovative
infrastructure of the region and Russia

Independent work

43. On the principles of the organization of multi-milk and multiprocessor systems

Seminars; Independent work

44. Develop a complex marketing mix for a new Product

Seminars; Independent work

45. to know the criteria for the effectiveness of production and technological
processes

Seminars; Independent work

manages the team members to achieve the task

46. To be able to motivate the feasibility of the decision taken

|Seminars; Independent work

Content and structure of the discipline

Table 3.1

Active Links to learning
Themes forms, hours Hours results

Learning activities

Semester: 3

Didactic unit: Matrix storage formats Slava Large dimension.

1. Acquaintance team. Teaming
training. Command fulfillment of
tasks for the search for design
solutions using the development
toolkit for creativity. Definition of
the concept of an innovative project

6 6 [1,17,18,7,8,9

Participation in training

Didactic unit: Determination of the dimensions of the movement.

2. Marketing Project 4 4 41, 44

Practical lesson. Development of
a research plan, collection of
information, settlement

Didactic unit: Project planning

3. Project Planning: Definition of
the list of works, hierarchical
structure of works, critical path,
construction of a network schedule,
Ganta chart, Development of a
liability matrix

2 2 119,29, 30, 43,9

Practical lesson. Execution of
the "Planning" section for the
Innovative Project developed

Didactic unit: Financial substantiation of the project

4. Financial and economic
substantiation of the project. 2 2
Innovative risks

21, 26, 27, 45,
46, 6, 7

Practical lesson. Selection of
information, settlement

Didactic unit: Physical Phenomena in electrical apparatus

5. Preparation Presentations Startpa 4 4 1,13, 46

Preparation of speech

Literary sources
Main literature




1. TeopeTuueckass HHHOBATHKA. HAYYHO-MHHOBALIMOHHAS IEATEILHOCTh U YIIPABJIEHUE
unHoBausaMu. Yuebnoe nmoco6ue / Hoeocenos C.B., Matopuaukosa JLA. - CIT6:TUOP/, 2017. -
416 c.: 60x90 1/16 (ITleperunér) ISBN 978-5-98879-190-4 - Pexum noctyma:

http://znanium. com/catalog. php?bookinfo=858253 - 3arn. ¢ sxpana.

2. Crapran-raiia: Kak Hauath... ¥ He 3aKpbITh CBOM HHTEpHET-OM3HEC: Y yeOHOe mocobue /
306uuHa M.P. - M.:Aneriiaa [1a6i., 2016. - 166 ¢.: ISBN 978-5-9614-4824-5 - Pexxum noctyma:
http://znanium. com/catalog. php?bookinfo=924028 - 3arn. ¢ 3xpana.

3. Xaiipynmuaa M. B. YopasneHnue nHHOBaIHUSIMU: OPTaHU3AI[MOHHO-3KOHOMUYECKHUE 1
MapKeTUHTOBBIE acriekThl . MoHorpadus / M. B. Xaiipynnuna, E. C. I'opeBas ; HoBocu6. roc. TexH.
yH-T. - HoBocubupck, 2015. - 307 ¢. : wn., Tabun.. - Pexxum noctyma:

http://elibrary. nstu.ru/source?bib_id=vtls000221994

4. Aptsixoe, B. B. Yrpaenenue nanoBarusaMu. MeTomomOrndecKuii HHCTPYMEHTapHiA ;| yaeOHUK /
B. B. Aprskos, A. A. Uypcun. — Mocksa : HTHOPA-M, 2021. — 206 ¢. — (Bricuiee
obpaszosanue: Maructparypa). - ISBN 978-5-16-014965-3. - Tekcr : anextponssiii. - URL:
https://znanium.com/catalog/product/1147417 (nara oopauienus: 04.03.2021). — Pexxum goctyna:
o moxnucke. - Pexxum moctyma: https://znanium.com/catalog/product/1147417 - 3arn. ¢ skpana.
5. Munsnep, b. 3. Opranusanus co3ganus HHHOBALWI TOPU30HTAIBHBIE CBSI3U U YIIPABJIECHHE
moHorpadus / B.3. Mussrep, T.M. Opnosa. — M. : UH®PA-M, 2018 — 288 ¢. — (Hayunas
MbICTB). - ISBN 978-5-16-006175-7. - Tekcr : anextponHsIi. - URL:
https://znantum.com/catalog/product/925844 (nara obpamenwus:: 04.03.2021). — Pexxum mocryria; mmo
noamucke. - Pesxum mocrtymna: https://znanium.com/catalog/product/925844 - 3arn. ¢ sxpaHa.

6. Cayiuxosa, . C. InHOBaLMK B yIIPABJIEHHUH KOPIIOPATHBHBIMU 3HAHUSIMH | yueOHOe rmocodue /
H. C. Canmuxoa. - Mocksa : Jlamkos u K, 2021. - 136 ¢. - ISBN 978-5-394-04162-4. - Tekcr :
snexktpoHHsii. - URL: https://znanium. com/catalog/product/1232012 (naTta obparuenus:
04.03.2021). — Pesxxum mocTyna: mo moanucke. - Pexxum gocrymna;
https://znanium.com/catalog/product/1232012 - 3aru. ¢ 3xpaHa.

Internet resources
1. ®onp Paseutus Unrepuer Muunmnatue (OPUN) [Dnextponnsiii pecype|. - UPLAB, 2017. -
Pexxum moctyma: http://www.iidf.ru. - 3arm. ¢ sxpana.

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

5. http://znanium.com/

Methodical support and software

Methodological support

1. T'opesas E. C. YnpasneHrne nHHOBaUsIMH [ DNEKTPOHHBIN pecypc| : 3JIeKTPOHHBIHI
yueOHo-metonuueckuii komruiekc / E. C. I'opesas ; HoBocu6. roc. TexH. yH-T. - HoBocuOMpCK,
[2017]. - Pesxum pnoctyma: http://elibrary nstu.ru/source?bib_id=vtls000235953. - 3arn. ¢ skpaHa.
2. Drarbl THHOBALIMOHHOTO TIpoekTupoBanus ;| yueOHoe mocodwue / [E. C. 'operas u mp.] ;

Hosocub. roc. texH. yH-T. - HoBocubupck, 2015. - 85, [1] ¢. : nui., Tabn.. - Pexxum nocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000220167

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 bl : 1 2

Semester

Ne Kind of activity 1| 2
1 [Total credits 1|1
2 | Total hours 36| 36
3 Total classes in the contact form, 13l 13

hours
4 | Lectures, hours 010

Practical lessons, hours

Laboratory studies, hours

71 of them in an active and 2|1

interactive form, hours

Consultations, hours 313
9 | Independent work, hours 23|23

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:

Selects the necessary research method to solve the task

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

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. to be able to critically evaluate the modern achievements of science and
technology, increase their own erudition and systematize the knowledge gained

Seminars; Independent work

2. To be able to calculate the effectiveness of innovative projects

Seminars; Independent work

3. to know the features of the functioning of the objects of professional activity

Determines the sequence of solving problems




4. To be able to apply the resulting theoretical and practical knowledge to solve

topical tasks

Seminars; Independent work

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

AMOOCOLINS

5. to be able to evaluate the accuracy of the results obtained, to interpret and execute

the results obtained for subsequent approbation

Seminars; Independent work

Content and structure of the discipline

Table 3.1

Active

Links to learning

Themes forms, hours Hours results Learning activities
Semester: 1
Didactic unit: Conducting patent information search
1. Analysis of the level of technical Conducting patent information
A . 1 2 1 . .
achievements in the study area and technical documentation
2. Ways of improving technical 1 2 1 Discussion on this issue under

systems

the guidance of the teacher

Didactic unit: Evaluation and interpretation of research results

3. Determination of technical and

Speeches of students in the form

economic indicators of the 4 2,4 of a presentation and discussion
underlying technical object on this issue
Semester: 2
Didactic unit: Means of obtaining scientific results
Discussion on the issue of
4. World experience in conducting 2 24 modern scientific methods and
scientific research ’ means of obtaining scientific
knowledge
OPETLITES UT SWUUTTIT 1T UTE TUTTIT
5. The role of experimental studies of a presentation on their own
in verifying the reliability of 2 4,5 scientific results and a
theoretical provisions discussion under the guidance of
tha tanchar
Didactic unit: Registration of scientific results
6. Presentation of the result of Speeches of sjcudents In the fc_)rm
1 4 1,5 of a presentation and discussion

scientific research

on this issue

Literary sources

Main literature

1. loaros A. 1. MeTtomosiorust HayuHbIX WCcienoBaHuii ; yaeonoe mocodue / A. M. onros ; JloH.
roc. TexH. yH-T. - Poctos-Ha-/lony, 2013. - 160 c.

2. I'ybaper B. B. Kpanmu¢ukarrionssie nccienoBaresbckue padoTel | yuedHoe nmocobue / B. B.
I'y6apes, O. B. Kazanckas ; HoBocub. roc. Texs. yu-1. - HoBocubupck, 2014. - 78, [1] ¢. : wi.,
tabu.. - Pesxum mocryma: http://elibrary nstu.ru/source?bib_1d=vtls000200540

Additional literature

1. Bamsgman M. A. MeToasl HaydHBIX UCCIIEOBAHUMN [ DJIEKTPOHHBIN pecypc| | 3JeKTPOHHBIN
yueOHO-MeTOOUYECKUI KOMITIEKC [Kypc npenHasHaueH st cryaentos U10] / . A. Bansamas ;
Hosocub. roc. rexn. yH-T. - HoBocubupck, [2014]. - Pexum nocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000199382. - 3arx. ¢ sxpana.

Internet resources




1. HoBukos, A. M. MeTtomonorusi HaydHOro UccienoBaHus | yueoHoe mocodue / A. M. HoBukoB,
. A. HoBukoB. — Mocksa : JIubpokom, 2010. — 280 ¢. — ISBN 978-5-397-00849-5. — Tekcr :
3JIEKTPOHHBIH // DnexTpoHHO-0nbmmoTeunast cuctema [IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/8500.html (nara obpamenus: 25.02.2021). — Pexwum goctyma: s
ABTOPU3HUP. MOJIb30BaTEIEH

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

5. http://znanium.com/

Methodical support and software

Methodological support
1. KopobGeitnukos C. M. HayuHo-MeTOmUUYeCKHii ceMUHap [ DIIeKTPOHHBIN pecypc| : DJIeKTPOHHBIN
yueOHo-meronuueckuii komruiekc / C. M. KopobGetinukos ; HoBocu6. roc. TexH. yH-T. -
Hosocubupck, [2017]. - Pexum noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000234889. -
3arJi. ¢ sKpaHa.
2. Ocemyk JI. A. MeTonosiorust IMCCePTAMOHHOTO UCCIENOBaHuUs [ DIeKTpOHHBIH pecypc] :
3EeKTPOHHBIN yueOHo-MeTomuueckuii komruieke / JI. A. Ocemyk ; HoBocub. roc. TexH. yH-T. -
Hosocubupck, [2015]. - Pesxxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000214391. -
3ari. ¢ sKpaHa.
3. Kazauuxuna M. A. HayuHno-uccnenoBarensckuii cemuHap [DnektponHsiid pecype]. U. 1 :
3JIEKTPOHHBIN y4ueOHo-MeTonuueckuii komruieke / M. A. Kazaunxuna ; HoBocu®. roc. TexH. yH-T. -
Hosocubupck, [2014]. - Pesxxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000196737. -
3ary. ¢ 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
Energy saving problems In electrical systems

Course: 2, semester : 3

Semester
Ne Kind of activity 3
1 | Total credits 2
2 | Total hours 72
Total classes in the contact form,
3 24
hours
4 | Lectures, hours 0
Practical lessons, hours 18
Laboratory studies, hours 0
of them in an active and
7 1. . 10
interactive form, hours
Consultations, hours 4
9 | Independent work, hours 48

External requirements

Able to develop activities On the efficient use of energy and raw materials in the field of electrical transport

complexes; regarding the following learning results:

Able to identify the functions of the functioning of technological equipment and technological equipment
systems of professional activities are able to develop measures to effectively use of energy and raw materials

is able to carry out professional activities, taking into account the regional features and needs of employers;

regarding the following learning results:

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

to plan and put the research tasks, choose experimental work techniques, Interpret and submit research results;

regarding the following learning results:

Alasticized and synthesize objects of professional activity

Requirements for the results of mastering the discipline

The results of the study of the discipline

Forms of organizing classes

Alasticized and synthesize objects of professional activity

1. PC-2.V /PR. 2 2. Capacked to analize and synthesize objects of professional
activity

Seminars; Independent work

2. PC-3.V /those. 1 1. It is capable of developing measures to efficient use of
energy and raw materials

Seminars; Independent work




Able to identify the functions of the functioning of technological equipment and technological
equipment systems of professional activities are able to develop measures to effectively use of

energy and raw materials

3.PC-3.V / Those. 3 3. It is able to determine the calculators of the functioning of
technological equipment and technological equipment systems of the objects of

professional activity

Seminars; Independent work

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

His region.

4. PC-4.V /those. 2 2. Conditions to solve professional tasks in enterprises and
organizations of the profile industry of their region.

Seminars; 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: The concept of energy saving and energy efficiency

1. The concept of energy saving

Study of energy saving and

and energy efficiency ! 3 energy efficiency

Didactic unit: Energy audit

2. Energy Audit Organization 1 2 3,4 Study-of 'ghe principles of the
organization of energy audit

Didactic unit: Innovative industry development

1. Tool Methods and Energy SULYIY il st DTILDT

Efficiency Control Means 2 4 T‘eﬂ 2(15 and energy efficiency

Didactic unit: Objects of control

3. Electrical systems and Determination of research

complexes as energy efficiency 2 1,4 objects to control energy

control objects

efficiency

Didactic unit: Methods of increas

ing energy e

nergy efficiency

2. Methods for improving the

Study of methods for improving

energy efficiency of primary energy 1 2 2,3,4 the energy efficiency of primary
sources energy sources
3. Application of non-traditional 2 5 534 Overview of the use of
energy sources T non-traditional energy sources
Didactic unit: Methods for increasing energy conversion energy efficiency
4. Methods of increasing energy _Studym_g the methods_. Qf
. . increasing energy efficiency of

efficiency conversion of energy 1 1 1,2 ;

energy conversion from the
from the source

source
5. Methods of increasing energy _Study O.f the methods_ O.f

. . increasing energy efficiency of

efficiency conversion of energy 1 1 1,2 :

energy conversion from the
from the consumer

consumer
Didactic unit: Methods of increasing energy energy efficiency
6. Methods for increasing energy Study of the methods of
efficiency transmission of electrical 1 1 1,2 increasing energy efficiency
energy transmission of electrical energy
7. Methods for improving the Studying methods for improving
energy efficiency of non-electrical 1 1,2 energy efficiency transmission of]

energy transmission

non-electrical energy




Didactic unit: Methods of improving the energy efficiency of industry facilities and housing and
communal shop

4. Methods for improving the Study of methods for improving
energy efficiency of housing and 1 1 3,4 the energy efficiency of housing
communal services and communal facilities
8. Methods for improving the Study of methods for improving
energy efficiency of industrial 1 1 3,4 the energy efficiency of
facilities industrial facilities
Didactic unit: Methods of increasing energy efficiency of transport objects
9. Methods for improving the Study of methods for improving
energy efficiency of transport 1 1 3,4 the energy efficiency of transport
objects objects
Table 3.2
Active Links to learning . A
Themes forms, hours Hours results Learning activities
Semester: 3
Didactic unit: Legislation of the Russian Federation in the field of energy saving
1. Study of the legislation of the Study of the legislation of the
Russian Federation in the field of 6 2,3 Russian Federation in the field
energy saving of energy saving
Didactic unit: Non-traditional energy sources
L Studying the application and
2 Appllgqtlon and development of 8 1,2 development of non-traditional
non-traditional energy sources
energy sources

Literary sources

Main literature

1. CtpensuukoB H. A. DHeprocoepexenue : [yueonuk] / H. A. CrpensuukoB. - HoBocubupck,
2011. - 175 c. : wn., Tabn.. - Pesxxum nocryma: http://elibrary nstu.ru/source?bib_1d=vtls000157693
Additional literature
1. CrosinoB, H. U. Mcnione30BaHne BTOPUYHBIX SHEPTOPECYPCOB U BO30OOHOBIISIEMBIX HCTOUHHUKOB
SHepruu. JHeproayaut | yuebHoe nmocodue (kypc siekuwnii) / H. Y. CtosHos, C. C. CmupHoB, A. B,
CvupnoBa. — Crasporoins : Cesepo-Kaskasckuii ¢penepanpabiii yuusepcuter, 2019, — 121 ¢. —
ISBN 2227-8397. — TekcT : 31eKTpoHHBIH // DnexTpoHHO-0nbmmoreunas cucrema IPR BOOKS :
[caiiT]. — URL: http://www.iprbookshop.ru/92693 html (gara oOpamenus: 26.02.2021). — Pexum
TOCTYTA: IJIsl aBTOPU3HP. TIOJIb30BaTeNeH
2. Illaxuun, B. A. DHepretrueckoe oOcaenoBanue. JHeproayauT : Kypc jekuuii / B. A. ITlaxaun.
Vuuepcurter Uadopmanmonnsix Texunonoruiit (MHTYHT),
Aii ITu Op Menua, 2019. — 144 ¢. — ISBN 978-5-4486-0532-1. — TeKcT : 37eKTPOHHBIIH //
OnextporHo-6ubmoTeunas cuctema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/79732 html (mara obpamenus: 26.02.2021). — Pexxum moctyma: mis
ABTOPHU3HP. TIOJIb30BATENEH

Internet resources

1. TOCT 32144-2013 Dnextpuueckas 3Heprus. COBMECTUMOCTb TEXHUYECKUX CPEICTB
snekTpomMarHuTHas. HOpMbI KauecTBa 3JIEKTPUYECKOM SHEPTHH B CUCTEMAX 3JIEKTPOCHAOKEHUs
obmero HasHayeHust. — Texcr : anextponnsrii // docs.cntd.ru. — AO «Kopmekey, 2021. — —URL :
http://docs.cntd.ru/document/1200104301/ (gara obpamenus: 26.02.2021). — 3arn. ¢ skpaHa.

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

3. bubmoreka 'OCToB 1 HOpMAaTUBHBIX TOKYMEHTOB [ DJNEeKTPOHHBIHN pecypc|. - Pexxum
noctyna: http://libgost.ru. - 3ar. ¢ skpana.




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

6. http://znanium.com/

Methodical support and software

Methodological support

1. OnTuMu3anus B 2JIEKTPOIHEPTETUUECKUX CHCTEMAX | METONMYECKUE YKA3aHUS U 3a/1aHUS K
MIPAKTUIECKUM 3aHATHIM U JabopatopHsiM padotam ans 4 kypca @OH, Hanpasnenue 140200
"OnextposHepretuka’ / HoBocub. roc. TexH. yH-T ; [cocT.. FO. M. Cunopkun, A. B. JIeikus, B. B.
Mensenkos]. - Horocubupck, 2005. - 50, [1] c. : un.. - Pesxxum moctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000050077

2. Huxynuua M. 1O. [IpobGnemsl sHeprocOepekeHrs B TEXHOJIOTHYECKUX Mpolieccax [ DNeKTPOHHbIN
pecypc] : 27eKTpOHHBIH yueOHO-MeTonuueckuii komruieke / M. FO. Hukynuu ; HoBocu6. roc. TexH.
yH-T. - HoBocubupck, [2017]. - Pexxum noctymna:
http://elibrary.nstu.ru/source?bib_id=vtls000235890. - 3ars. ¢ sxpana.

3. JIeikun A. B. DHeprocOepexeHue U SJHEPTOAyAUT HA MPEANPHUATHSIX JHEPTETUKH [ DIeKTPOHHBIN
pecypc] : a7IeKTpOHHbIN yueOHO-MeTonuueckuii komrieke / A. B. JIsikun ; HoBocuO. roc. TexH.
yH-T. - HoBocubupck, [2011]. - Pexxum noctymna:
http://elibrary.nstu.ru/source?bib_id=vtls000157214. - 3aru. ¢ sxpaHna.

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
Theory of special control systems

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 24
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 4
9 | Independent work, hours 48

External requirements

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

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

Forms possible options for solving problems

produces a strategy for solving the task

Capacitive to choose serial and design new professional activity objects; regarding the following learning results:

develops and analyzes generalized solutions to solving the problem

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. ability to formulate objectives and objectives of research, identify priorities for | Seminars; Independent work
solving problems, choose and create evaluation criteria

produces a strategy for solving the task

2. to know the principle of operation and build standard blocks of digital automation | Seminars; Independent work
of mechatronic modules and systems

Forms possible options for solving problems

3. Know the heuristic methods for solving the technical tasks | Seminars; Independent work

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




4. to be able to evaluate the accuracy of the results obtained, to interpret and execute

the results obtained for subsequent approbation

Seminars; Independent work

produces a strategy for solving the task

5. to know the criteria of intellectual property objects

|Seminars; Independent work

develops and analyzes generalized solutions to solving the problem

6. To be able to build tables of comparable analysis of objects of technology

|Seminars; Independent work

Content and structure of the discipline

Table 3.1

Themes

Active Links to learning

Hours
results

forms, hours

Learning activities

Semester: 1

Didactic unit: General concepts, the main stages of the development of science and technology

1. Introduction Goals and Course
Objectives Number of electrical
engineering Mass use of electrical

The tasks of the course, the
volume and methodology of the

. . . 2 2 1,2 study. The origins of
engineering achievements electrostatics and magnetism
Evolution of electrical engineering ) ; mag '

i . industrial Revolution.
and electric power industry
1. The origins of electrostatics and Studymg_ the hlst(_)ry of the
. 4 4 1,35 progression of science and
electromagnetism
technology
Studying the history of the
creation of the theory of
2. Noise of electrical engineering as electromagnetic field Maxwell,
. 2 2 4,56 - L ;
science, Faraday and Maxwell criticism of Einstein's essential
theory and the creation of
"relativity theory"
gésélljgyn?;:r gfe(\ell?alcuttrliggIOf the Study of the evolution of electric
P 2 3 4 drives from group to individual,

engineering and electric power
industry

and from them to mechatronics

Didactic unit: Elements of system

analysis in electrical engineering

4. System analysis and system
approach. Presentation of the object

Study of the hierarchy of

as part of the system and systemic 2 2 4,56 zystems _and training of
X ierarchical models
hierarchy.
Training in the construction of
5. Forecasting behavior of systems 2 2 2,3,4 phenomenological models of
systems
Learning to search for optimal
6. Optimization of structures and 2 2 35 solutions by various methods:
systems ' brainstorming, morphological
analysis, expert methods.
7. Search for optimal solution TRIZ 2 1 346 Learning to search for optimal
methods T solution TRIZ methods
Table 3.2
Themes Active | s |LINKs to learning Learning activities

forms, hours results

Semester: 1




Didactic unit: General concepts, the main stages of the development of science and technology

1. The main stages of the Studying the history of the
development of science and 9 4,5 development of science and
technology technology

Didactic unit: Elements of system analysis in electrical engineering

Study of system theory, as a
5 2,4,5 methodological basis for solving
problematic creative tasks

2. Systemic analysis in electrical
engineering

Study of the basic concepts of
TRIZ and solving problems of
optimization of structures and
systems

3. Euristic methods for solving

technical tasks S 56

Literary sources

Main literature
1. Usanos JI. H. Hayunas pabora MmarucTpaHnToB : yaeOHOe mocobue i CTyAeHTOB-MaruCTpaHTOB
/ J1. H. UBanos, E. . 3axapora, A. B. Kpasuenko ; HoBocu6. roc. TexH. yH-T. - HoBocuOHpCK,
2007. - 38, [1] c.. - Pesxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000070594
Internet resources

1. Posixk M. D. Metoauueckue ykasanus K BeironHeHnto PI'3 o xypcy «Mcropus u MmeTomonorust
MIPUKJIAHOW MAaTEMATHKU U UH(POPMATUKIY | yueOHO-METONNYECKOE MOCOOHe [ DIEKTPOHHBIN
pecypc] / M. 3. Posik ; HoBocu®. roc. texH. yu-THoBocuOupck, [2011]. — Pesxxum mocryma:
http://ciu.nstu. ru/fulltext/unofficial/2012/lib_846 1325857487.doc. — 3arn. ¢ skpaHna.

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

3. OcHOBBI Hay4HO! pPabOTHI K METOMOJIOTHS TUCCEP TALHOHHOTO UccenoBanus | MoHorpadmus / I,
H. Auppees, B. B. bapsunenko, B. C. Bep6a, A. K. TapacoB. — MockBa : ®uHaHCBI U CTATHCTHKA,
2012 — 296 ¢. // UsnarenbctBo «Jlauby [DIeKTPOHHBINA pecypc] : 2JIeKTPOHHO-OHOIMOTEYHAsS
cucrema. - [Poccust], 2010. - Pexxum nocryna:
http://e.lanbook.com/books/element.php?pll 1d=28348. — 3aru. ¢ sxpana.

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

6. http://znanium.com/

Methodical support and software

Methodological support

1. Konesaror B. A. MeTomosiorusi 1 HCTOpHS HAYKH U TEXHUKH | y4eOHO-METOIUYECKOE TTocodue /
B. A. Konesaros, E. A. bykuna, C. M. Uynunaos ; HoBocuO. roc. TexH. yH-T. - HoBocubupck, 2011.
- 49, [2] c. : Tabm.. - Pexxum nocryma: http://elibrary. nstu.ru/source?bib_id=vtls000153645

2. XpecTomaTusi o METOAOJIOTHH, UCTOPUM HAYKH U TEXHUKHU . y1eOHO-METOMMYeCKOe mocodue /
[aBT.-cocT.: E. 5. bykuna, E. B. Knumakosa] ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2011. -
205, [1] ¢. : nn.. - Pexxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000157793

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

Philosophy

Course: 1, semester : 1

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

External requirements

is able to 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

Capacitive to choose serial and design new professional activity objects; regarding the following learning results:

develops and analyzes generalized solutions to solving the problem

Requirements for the results of mastering the discipline

The results of the study of the discipline

Forms of organizing classes

develops and analyzes generalized solutions to solving the problem

1. about the concepts, methods and means of the theory of information processes
and systems

Lections; Seminars; Independent
work

2. systemic periodization of the history of science and technology

Lections; Seminars; Independent
work

3. Definition of science and scientific rationality, the difference between science
from other spheres of culture, determining the concept of information and
information society

Lections; Seminars; Independent
work

4. The subject and object of philosophy, the difference between scientific
philosophy from the unsecientific, the content of the philosophical approach and the
need for philosophical vision of the world

Lections; Seminars; Independent
work

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




5. On the process of evolution of scientific knowledge

Lections; Seminars; Independent
work

develops and analyzes generalized solutions to solving the problem

6. on the main concepts of science

Lections; Seminars; Independent
work

demonstrates the understanding of the characteristics of various c

ultures and Nations

7. On the main methodological concepts of modern science

Lections; Seminars; Independent
work

8. Methodological concepts of science and technology, general patterns of their
relationships

Seminars; Independent work

develops and analyzes generalized solutions to solving the proble

m

9. On the content of the philosophical theory of knowledge, the nature of

Lections; Seminars; Independent

philosophical problems, philosophical understanding and explanation work
10. on the basic methods of scientific knowledge Lections; Seminars; Independent
work

builds social interaction, given the general and special different cu

Itures and religions

11. On our own to put problem questions on the course

Lections; Seminars; Independent
work

12. own programming skills to solve project tasks

Lections; Seminars; Independent
work

demonstrates the understanding of the characteristics of various c

ultures and Nations

13. Types and classification of innovative risks

Lections; Seminars; Independent

work
14. to reasonably represent the socio-humanitarian problems of science as an Lections; Seminars; Independent
integral part of the culture work

Content and structure of the discipline

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

Semester: 1
Didactic unit: History of philosophy and science
1. Philosophy and science of .
antiquity era. Philosophy and 2 2 3,5 E(;r?gilngtilj)?] a lecture
science of the era of Gothic. P
3. Philosophy and science of the Drawing un a lecture
Renaissance. Filosophy and science 2 2 1 consti gtio%
of the Epoch of Enlightenment. P
4. Philosophy and science of the era 1 1 1 Drawing up a lecture
of classicism. constipation
5. Philosophy and science of the 1 1 1 Drawing up a lecture
modern era. constipation
Didactic unit: Synergistic Paradigm Modern Natural science.
6. Synergetic status in the
knowledge system. Synergetics -
the core of postnoclastic science. .
Hermeneutic methods of 2 2 6 Draw_mg ura lecture

. . constipation
knowledge in natural science. The
use of a synergistic approach in the
social sphere.

Didactic unit: Genesis SGN




7. Sociocultural backgrounds of the .

. X Drawing up a lecture
sciences on society and man. 2 2 13,2 constination
Prehistory and history of the SGN. P
8. The specifics of the object and Drawing up a lecture
the subject of the SGN difference 1 1 12,2,5 'ng up

. constipation
from natural science.
9. Socio-cultural functions of the 1 1 12.2.4.5,9 Draw_lng upa lecture
SGN. constipation
Didactic unit: Traditional and technogenic civilization.
10. Values of human existence and
man-made world. Scenarios of Drawing up a lecture
technical evolution and prospects 2 2 1,11,6 Ing up

. constipation

for the development of technogenic
civilization
12. Traditionalism and technical
progress, their interaction in the Drawing up a lecture
historical perspective. Equipment 1 1 1,5,6 consti gtio%
of post-industrial society and the P
semantic values of life.

Didactic unit: The problem of ap

erson in modern philosophy.

13. The role of man-made factors in
its formulation and decision.
Technical environment and
alienation of man, ways to
overcome the alienation.

1,14,2,5,6

Drawing up a lecture
constipation

14. Modern psychophysiological
and humanitarian problems of
human and technical interaction.

10, 11, 3,4, 6

Drawing up a lecture
constipation

Didactic unit: Genesis SGN

Table 3.2

Themes

Active
forms, hours

Links to learning

Hours
results

Learning activities

Semester: 1

Didactic unit: History of philosop

hy and science

1. The subject of philosophy of
science. The place and role of
scientific rationality in culture. The
main directions, schools and stages
Historical development of
philosophy of science. Structure
and types of rationality.

1,3,4,5

Reports and discussions

Didactic unit: Teaching about Ge

nesis

2. Monster and pluralistic concepts
of being, self-organization of being.
Philosophical doctrine of matter.
The concept of material and ideal.
Space, time, movement and
development. Determinism and

2,5,6

intenerismism.

Reports and discussions




Didactic unit: Synergistic Paradigm Modern Natural science.

3. Dynamic and statistical patterns.
Scientific, philosophical and

religious paintings of the world

2

2

4,6

Reports and discussions

Didactic unit: Genesis SGN

4. Man and nature, science and
technology. Place science and
technology in public life. The
concept of man-made civilization.
Formational and civilization
concept of social development

12,2

Reports and discussions

Didactic unit: Traditional and technogenic civilization.

5. Man and historical process,
personality and mass. Scientific
picture of the world and the
meaning of human being.
Philosophy of science and
intercultural dialogue. Ways of
Evolution and the possibility of
human mind

11,12,5

Reports and discussions

Didactic unit: The problem of ap

erson in modern philosophy.

6. Science as a cultural sphere.
Theoretical systematization of
knowledge of reality. Items and
ways of knowledge: accurate,
natural, socially humanitarian,
technical. Study of objective reality
based on the method of scientific
analysis

7,8

Reports and discussions

Didactic unit: Criteria for selecting tests

7. Modern science concept.
Cognition, creativity, practice.
Scientific and ratio of science with
other areas of knowledge. Rational
and irrational in cognitive activity.
The problem of truth. Reality,
thinking, logic and language

10,9

Reports and discussions

Didactic unit: Scientific and unscientific knowledge

8. Criteria. The structure of
scientific knowledge, its methods
and forms. Growth of scientific
knowledge. Philosophy of Science

and Technology

10, 2

Reports and discussions

Didactic unit: Global problems of modernity




9. Scientific revolutions and
changing types of rationality. The
theory of science as a
methodological concept of
systematization and a logically
agreed response to the problems of 1 1 13,14 Reports and discussions
philosophy of science. The concept
of scientific and technological
progress. Socio - Natural, Cultural
and Moral Development of Human
Civilization

Literary sources

Main literature
1. ®unocodus Hayku U TexHUKH | yaeOHoe rmocodue / [H. C. Baxyrtuna u ap.] ; Hoeocu0. roc.
TexH. yH-T. - HoBocubupck, 2018. - 93, [1] c.. - Pexxum moctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000237879
Additional literature
1. Hoeocenor B. I'. ®unocodus [DnekTpoHHBIH pecypc]| | SJEKTPOHHBIN yueOHO-MeTOANYECKUMA
xomruiekc / B. I'. Hosocenos ; HoBocub. roc. TexH. yH-T. - HoBocubupck, [2011]. - Pexum
noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000157528. - 3ar. ¢ 3xpaHa.
Internet resources

1. Bunnukosa O. A. Mctopus u ¢punocodus Hayku (acmupantypa) [DaeKTpoHHBIH pecypce] :
3JIEKTPOHHBIN yueOHO-MeTonuueckuii komruieke / O. A. Bunnukora, B. B. Kprokos, U. B.
UYepenanos ; HoBocud. roc. Texn. yH-T. - HoBocubupck, 2015. - Pexxum moctymna:
http://dispace.edu.nstu.ru/didesk/course/show/4946. - 3ar. ¢ sxpaHa.

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

5. http://znanium.com/

Methodical support and software

Methodological support

1. Konesaror B. A. MeTomosiorusi 1 HCTOpHS HAYKH U TEXHUKH | y4eOHO-METOIUYECKOE Tocodme /
B. A. Konesaros, E. A. bykuna, C. M. Uynunos ; HoBocuO. roc. TexH. yH-T. - HoBocubupck, 2011.
- 49, [2] c. : Tabm.. - Pexxum nocryma: http://elibrary nstu.ru/source?bib_id=vtls000153645

2. Ipouep H. C. ®usnocodust [DnekTpoHHbIi pecypc] : 3MEeKTPOHHBIN y4eOHO-METOqUIECKHI
xomruiekc / H. C. Ilponep ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, [2021]. - Pexxum moctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000243609. - 3arx. ¢ sxpaHa.

3. 3amauu u ynpaxxseHus 1o kypcey "®@unocodus” ;| yaedbuo-meroquueckoe nmocodue / HopocuO.
roc. TexH. yH-T ; [cocT.: T. O. baxyrtuna, JI. b. Cangakosa]. - HoBocubupck, 2011. - 187 ¢.. -
Pexxum noctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000157455

4, I'nyxauer B. B. ®unocodus. Mertoguueckue ykasaHus K HATMCaHUIO pedepara [DIeKTpOHHbII
pecypc] : yuebHO-MeTonuueckoe nocobuie / B. B. 'myxaues ; HoBocu®. roc. TexH. yH-T. -
Hosocubupck, [2011]. - Pexxum moctyma: http://elibrary.nstu.ru/source?bib_id=vtls000163091. -
3arJi. ¢ sKpaHa.

Specialized software

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




2 Microsoft Office Application Pack



ANNOTATION OF THE PROGRAM
Modern problems of electric traction

Course: 1, semester : 1

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

External requirements

Able to develop activities On the efficient use of energy and raw materials in the field of electrical transport
complexes; regarding the following learning results:

Determines the modes of operation of technological equipment and systems of technological equipment of
professional activities

Capacitive to choose serial and design new professional activity objects; regarding the following learning results:

develops and analyzes generalized solutions to solving the problem

to plan and put the research tasks, choose experimental work techniques, Interpret and submit research results;
regarding the following learning results:

Alasticized and synthesize objects of professional activity

Requirements for the results of mastering the discipline

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

develops and analyzes generalized solutions to solving the problem

1. PC-1.V/PR. 2 2. Develops and analyzes generalized solutions to the problem Lections; Seminars; Independent
work

Alasticized and synthesize objects of professional activity

2. PC-2.V/PR. 2 2. Capacked to analize and synthesize objects of professional Lections; Seminars
activity




3. PC-3.V / those. 1 1. It is capable of developing measures to efficient use of

energy and raw materials

Lections; Seminars; Independent
work

Determines the modes of operation of technological equipment and systems of technological

equipment of professional activities

4. PC-3.V / those. 2 2. Determines the modes of operation of technological

equipment and technological equipment systems of occupational objects

Lections; Seminars

Content and structure of the discipline

Table 3.1
Active Links to learning
Themes forms, hours Hours results
Semester: 1
Didactic unit: Principles of comprising computer
1. Problems of choosing an effective traction drive and 4 13
electrical vehicle propellers (ETS) ’
Didactic unit: EXT control problems based on impulse and digital equipment.
2. EXCHANCE PROBLEMS ETS based on impulse and 4 4
digital technology
Didactic unit: Intraido-electrical power networks to tension 0.38 square meters.
3. Saving and energy conversion issues for ETS 3 3

Didactic unit: Improving the efficiency of using electrical energy in electric traction systems

4. Improving the efficiency of electrical energy in electrical
traction systems

4 1,2

Didactic unit: Prospects for the development of autonomous and hybrid ETS

5. Prospects for the development of autonomous and hybrid
ETS

3 1

Table 3.2

Themes Hours

Active Links to learning
forms, hours results

Learning activities

Semester: 1

Didactic unit: Principles of comprising computer

1. Comparative analysis of traction

actuators with various types of 3 3 1,3

electrical machines and drivers.

Performing a comparative
analysis of the properties of
traction drives with various types
of electrical machines and
drivers.

Didactic unit: EXT control problems based on impulse and digital equipment.

2. Estimation of circuit solutions
for ETS control systems based on
modern NGN and digital
technology.

4 4 1,4

Estimation of circuit solutions
for ETS control systems based
on modern NGN and digital
technology.

Didactic unit: Intraido-electrical power networks to tension 0.38 square meters.




Comparative analysis of the
conversion devices and supply of
energy to the current collectors
ETS. Prospects for the
development of current
conversation systems.

3. Comparative analysis of the
conversion devices and supply of
energy to the current collectors 3 3 1,3
ETS. Prospects for the development
of current conversation systems.

Didactic unit: Improving the efficiency of using electrical energy in electric traction systems

4. Evaluation of the energy Following the evaluation of the
characteristics of the electrical energy characteristics of the
trans-port system and ways to 4 4 1,2 electric trans port and ways to
increase the efficiency of electricity improve the efficiency of

use. electricity use.

Didactic unit: Prospects for the development of autonomous and hybrid ETS

5. Scientific and technical
assessment of the prospects for the
development of autonomous and
hybrid ETS.

Assessment of the prospects for
4 4 1,3 the development of autonomous
and hybrid ETS.

Literary sources

Main literature
1. Buprokos B. B. Tsarossrii s51ekTprdeckuil npueoy : yuedHnoe mocodue / B. B. buprokos, E. I,

ITopces ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2013. - 312, [1] ¢. : wn., Tabmn., cXemsl. -
Pexxum noctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000182460

Additional literature
1. lypor H. Y. Teopus snextpudeckoit Tsru | Yueduoe mocodue / H. Y. Iypor; HoBocu®. roc.
TexH. yH-T. - HoBocubupck, 2004. - 98 c. : un.. - Pexum nocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000031434
2. lllypos H. U. Teopus 3nekTpuyecKOi TATH [DAEKTPOHHBIN PECYPC]| : DNMEKTPOHHBIN
yueOHo-MeTonuueckuii komruieke / H. . Ilypos, A. A. Ilerpora ; HoBocu®. roc. TexH. yH-T. -
Hosocubupck, [2013]. - Pexxum noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000179598. -
3arJ. ¢ ’KpaHa.
3. Comnos B. U. CucTems! 351ekTpoCcHA0KEHNS SJIEKTPUYECKOr0 TPAHCHIOPTA HA MOCTOSHHOM TOKE |
[yuebHuUK 1151 By30B 1O HarnpasyieHUio oarotoBku 140400 - "JHepreTuka U 3JeKTPOTEXHUKA"
momyb "Dnexktporexuuka’] / B. M. Comos, H. . Illypos. - HoBocubupck, 2013. - 727 ¢. : un.,
tabu.. - Pesxxum gocryma: http://elibrary. nstu.ru/source?bib_1d=vtls000176648
4. Kommnonents! u texaosioruu : xypuaai / 000 "UJI Cxumen". - CII6., 2001 -. - Pexxum moctymna:
http://www kit-e.ru

Internet resources

1. 3axon P® ot 21.02.1992 N 2395-1 «O nenpax» [Dnexrponssiii pecypc]. — Pex. ot 18.07.2011).
— C u3m. u pom., Berynaroniumu B cuity ¢ 02.08.2011 // KoncynsrautlIroc. — Pexum mocryra:
http://www.consultant. ru/popular/nedr/. — 3ari. ¢ 3xpaHa.

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

3. Kysnenos B. I1. KongeHcaTops! ¢ IBOMHBIM JIEKTPUYECKHM CJIOeM (MOHHUCTOPHI): pa3padoTka u
npou3BoAcTBO [DnextponHsii pecypc] / B. I1. Kysuenos , O. B. ITanskuna , H. B. MaukoBckast //
Kowmmnonents! u rexnonorun. - 2005. - Ne 5. - C. 56. - Pexum

nocryma; http://www kit-e.ru/articles/condenser/2005 6 12. - 3arn. ¢ sxpaHa.

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

5. O630p THUIOB HAKOMUTENEN YHEPruu [ DIeKTpoHHBIN pecypc] // Perpetuum mobile. - 2014. -
Pesxxum moctyna: http://khd2.narod.ru/gratis/accumul. htm. - 3aru. ¢ skpana.




6. TypeiueBa A. B. Anamms 3¢ ek THBHOCTH TPUMEHEHUS COBPEMEHHBIX JIEKTPOXUMUYECKUX
KOHZIeHCaTopoB [DnekTponHslil pecype] / A. B. Typeimesa // CoBpemeHHas TEXHUKA U
texHoyiorud.- 2014, - Ne 5. - Peskxum moctyna: http://technology.snauka.ru/2014/05/3856. - 3arn. ¢
3KpaHa.

7. http://www.iprbookshop.ru/

8. http://znanium.com/

Methodical support and software

Methodological support

1. [IIranr A. A. Mopenuposanue TsiroBoro npusoga 8 MATLAB SIMULINK :
yueOHO-MeTOIMYECKOe TTocoOue NIjist MarucTpanToB HampaeieHus 13.04.02 "DnekTposHepreTuka u
anekrporexHuka' / A. A. Illtanr, A. B. Msarex, M. B. SIpocnasues ; HoBocu6. roc. TexH. yH-T. -
Hosocubupck, 2016. - 47 c. : wn.. - Pesxxum nocryma:

http://elibrary. nstu.ru/source?bib_i1d=vtls000228579

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
Automated traction electric drive

Course: 1 2, semesterbl : 2 3

Semester
Ne Kind of activity 2| 3
1 [Total credits 4 (4
2 | Total hours 144|144
3 Total classes in the contact form, 63 |64
hours
4 | Lectures, hours 18 |18
Practical lessons, hours 18 (18
Laboratory studies, hours 18 (18
! in?t;c rg::iiTei Qo?:n??:)\ilersand 12|18
Consultations, hours 7 |8
9 | Independent work, hours 81 (80

External requirements

Able to develop activities On the efficient use of energy and raw materials in the field of electrical transport
complexes; regarding the following learning results:

Determines the modes of operation of technological equipment and systems of technological equipment of
professional activities

Capacitive to choose serial and design new professional activity objects; regarding the following learning results:

develops and analyzes generalized solutions to solving the problem

is able to find compromise solutions

to plan and put the research tasks, choose experimental work techniques, Interpret and submit research results;
regarding the following learning results:

Alasticized and synthesize objects of professional activity

can create mathematical models of objects Professional activities

Requirements for the results of mastering the discipline

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

is able to find compromise solutions

1. PC-1.V /ETC. 1 1. Able to find compromise solutions Lections; Seminars; Laboratory
works; Independent work

develops and analyzes generalized solutions to solving the problem

2. PC-1.V/PR. 2 2. Develops and analyzes generalized solutions to the problem Lections; Seminars; Independent
work




can create mathematical models of objects Professional activities

3. PC-2.V/PR. 1 1. Creating Mathematical Models of Professional Objects

Lections; Seminars; Independent
work

Alasticized and synthesize objects of professional activity

4. PC-2.V /PR. 2 2. Capacked to analize and synthesize objects of professional

activity

Lections; Seminars; Laboratory
works; Independent work

Determines the modes of operation of technological equipment and systems of technological
equipment of professional activities

5. PC-3.V / those. 2 2. Determines the modes of operation of technological
equipment and technological equipment systems of occupational objects

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: Purpose, Structure and basic elements of traction electric drive.

1. Classification of traction electric
drives.

1,2

Features of the working
conditions of the traction electric
drive.

Didactic unit: Automatic control systems for traction

electric drives.

2. Structural scheme of automatic

Classification of automatic
control systems. Classification of

c<r)ir:]tg)llzzstems. Management 6 3 automatic control systems (SAU)
P pIes. by electrical appliance (EPS).
Didactic unit: ECERGETIC BALANCE, ECERGETIC Efficiency.
3. Typical functional circuits of Functional elements of SAR
automatic control systems (SAR) 6 3,4 EPS: Specifying, |r_1termed|ate,
sensors, control objects,
EPS. X
executive and control elements.
Didactic unit: Structural schemes SAR.
4. Structural circuits and transfer 2 45 Structural circuits and gear ratios
functions of open and closed SAR. ’ SAR EPS.
Didactic unit: Synthesis of SAR.
Features of SAR EPS synthesis.
Principles of auto science EPS:
appointment and scope;
5. General characteristics of principles of optimal EPS
synthesis tasks and correction 2 2,3,4,5 control; Algorithms and

principles.

automatic control programs for
EPS in thrust modes, eleg,
braking; Reliability of
avtovology systems.

Semester: 3

Didactic unit: Modeling the mechanical part of the electric drive of vehicles.

6. Requirements for traction
characteristics of vehicles.

1,2,3,5

Recalculation of the
electromagnetic moment of the
engine by virtue of the thrust on
the wheel rim.

Didactic unit: Electromechanical characteristics of an asynchronous engine.




7. The effect of frequency and
voltage on the form of a high speed
characteristic.

3,5

Engine starting methods,
selection of numerical start-up
characteristics to ensure a given
acceleration (torque).

Didactic unit: Construction of power inverters voltage schemes.

8. Features of the joint key
management of the three-phase
bridge inverter.

2,4

Principle of operation of a
single-phase voltage inverter: the
range of output voltages, the
formation of control signals on
the key, selection of circuit
solutions and parameters of the
filtering devices, the frequency
ranges of the output voltage and
key switching.

Didactic unit: Basics Vector control of asynch

ronous electric drive.

Presentation of voltages and

9. Vector control area. 4 1,5 currents in the vector form, key
switching sequences.
Didactic unit: Basic concepts and definitions of discipline
10. Electromechanical Comparatlve analys_ls of the
- main types of electric motors.
characteristics of the synchronous 2 45 -
Methods for controlling the
motor. : .
engine with permanent magnets.
Table 3.2
Themes Active Hours Links to learning Learning activities

forms, hours

results

Semester: 2

Didactic unit: ECERGETIC BALANCE, ECERGETIC Efficiency.

1. Typical functional circuits of
automatic control systems (SAR)
EPS.

18

1,4

Functional elements of SAR
EPS: Specifying, intermediate,
sensors, control objects,

executive and control elements.

Semester: 3

Didactic unit: Automatic control systems for traction

electric drives.

2. AC motor vector control.

18

1

Vector control.

Table 3.3

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 2

Didactic unit: Modeling the mech

anical part of the electric drive of ve

hicles.

1. Typical functional circuits of
automatic control systems (SAR)
EPS.

1,34

Functional elements of SAR
EPS: Specifying, intermediate,
sensors, control objects,
executive and control elements.

Didactic unit: Automatic control systems for traction

electric drives.

2. Structural circuits and gear ratios
SAR EPS.

3,4

Structural circuits and transfer
functions of open and closed
SAR.




Didactic unit: Synthesis of SAR.

3. Synthesis SAR EPS with
nonlinear links.

Features of SAR EPS synthesis.

6 6 2,3,4,5 Principles of auto science EPS.

Semester: 3

Didactic unit: Modeling the mechanical part of the electric drive of vehicles.

4. Recalculation of the
electromagnetic moment of the
engine by virtue of the thrust on the
wheel rim.

The effect of traction
6 6 2 transmission on the traction
characteristics of the vehicle.

Didactic unit: Construction of power inverters voltage schemes.

5. Range of output voltages,
generating control signals on the
key, selection of circuit solutions
and filtering device parameters,
output voltage frequency bands and
key switching.

Features of the joint key
6 6 3,5 management of the three-phase
bridge inverter.

Didactic unit: Basic concepts and definitions of discipline

Presentation of voltages and
6. Vector control area. 6 6 1 currents in the vector form, key
switching sequences.

Literary sources

Main literature
1. Buprokos B. B. ABToMaTH3MpOBaHHBIN TATOBBIH JIeKTPONpUBoy : [yueonuk] / B. B. Buprokos. -
Hosocubupck, 2019. - 321, [1] ¢. : un.. - Pexxum nocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000241608
Internet resources

1. DeKTpOHHBIHN JEKTOP [DIEKTPOHHBIN pecypc| : aBTOMATU3UPOBAaHHAS 00ydaromias CUCTEMA. -
Hosocubupck : HI'TY, 2016-2017. - Pexxum noctyma: http://el.nstu.ru./. - 3ari. ¢ sxpana.

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

3. daprenkos A. b. UmutannonHas Mozesns 3J1eKTPOIPHUBOAA Ha 0a3e MaTpUIHOTO
npeobpasosatens 4actotel / A. b. Jlapeenkos, M. B. Bopoteiaues, M. A. Bapeirus // Tpynet HITY
um. P. E. AnekceeBa. DiekTpoTexHuKa 1 dsiekTposHepreTuka. - 2014, - Ne 5 (107). - C. 59-64. -
Pexxum noctyna: http://www.nntu. ru/trudy/2014/05/059-064 .pdf. - 3arn. ¢ s3xpana.

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

6. http://znanium.com/

Methodical support and software

Methodological support

1. OGyuaromiast cuctema "DJIEKTPOHHBIH JIEKTOP" | METOOUYECKHEe YKa3aHUs [IJIs PenoaaBaree /
HoBocub®. roc. TexH. yH-T ; [cocT.: A. A. IlItanr, M. B. Apocnasues]. - HoBocubupck, 2017. - 13,
[3] c. : mn.. - Pesxxum nocryma: http://elibrary.nstu.ru/source?bib_id=vtls000235425

2. llItanr A. A. Monenuporanue Taroporo npusoaa B Simulink [DiexTpoHHbIi pecypc] :
yuebHO-MeTomuueckoe mocodue / A. A. llrtanr, A. B. Msresx, M. B. SIpocnasues ; HoBocu®. roc.
TeXH. YH-T. - HoBocubupck, [2015]. - Pesxum moctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000221609. - 3arx. ¢ sxpaHa.




3. ABTOMaTH3UPOBAHHEIN TATOBBIN IEKTPOMPUBOJ | TPOrpaMMa i METOIWYECKUE YKA3AHUS K
U3YUYeHHIO Kypca [uist MmaructpanToB / HoBocu6. roc. TexH. yH-T ; [cocT. B. B. Buprokog]. -
Hosocubupck, 2014. - 10, [2] c.. - Pexum noctymna:

http://elibrary nstu.ru/source?bib_id=vtls000212870

4. buprokoB B. B. ABTOMaTu3upOBaHHBIN TATOBBIN AJIEKTPONPUBO [ DIEKTPOHHBIN pecypc] :
3JIEKTPOHHBIN y4eOHO-MeTomuueckuii komruiekce / B. B. buprokos, A. A. Illtaur ; HoBocu®. roc.
TexH. yH-T. - HoBocubupck, [2017]. - Pexum mocryma:
http://elibrary.nstu.ru/source?bib_id=vtls000233936. - 3ars. ¢ skpana.

5. TAroBBIi 3JIEKTPOIIPUBO]L | MPOTrPAMMa U METOAUYECKHUE YKA3aHUS IJIs1 BBITIOJTHEHHS
pacueTHO-Tpaduueckoii padotel HanpasieHus: 140600 crieumnamsHocTr 140606 - DnekTpruueckui
tpaucropt / HoBocu®. roc. texH. yu-T ; [cocT.: E. I'. Ilopces, E. A. Cnimpunonos, b. B.
Majozemos]. - HoBocubupck, 2011. - 32, [3] ¢. : Tabm., wi.. - Pexum noctyna;
http://elibrary.nstu.ru/source?bib_1d=vtls000159726

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 Development of cross-platform applications Microsoft Visual Studio 2015



ANNOTATION OF THE PROGRAM
Electromagnetic compatibility of electrical transport devices

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 27
hours
4 | Lectures, hours 0
Practical lessons, hours 18
Laboratory studies, hours 0
of them in an active and
7 1. . 10
interactive form, hours
Consultations, hours 7
9 | Independent work, hours 81

External requirements

Able to develop activities On the efficient use of energy and raw materials in the field of electrical transport
complexes; regarding the following learning results:
Able to identify the functions of the functioning of technological equipment and technological equipment
systems of professional activities are able to develop measures to effectively use of energy and raw materials
Determines the modes of operation of technological equipment and systems of technological equipment of
professional activities

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

Determines the modes of operation of technological equipment and systems of technological
equipment of professional activities
1. Know the types of electromagnetic interference of electrified railway transport | Seminars; Independent work

2. Know the basic information about electromagnetic compatibility | Seminars; Independent work
Able to identify the functions of the functioning of technological equipment and technological
equipment systems of professional activities are able to develop measures to effectively use of
energy and raw materials




3. to be able to determine the main parameters of the electromagnetic compatibility

of electrical devices Transportation

Seminars; Independent work

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

His region.

4. Know the natural sources of electromagnetic radiation

|Seminars; 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: Basic principles of control of a synchronous engine with permanent magnets.

1. Search and study of guests for Search and stu'dy B gue_stg for
. o electromagnetic compatibility
electromagnetic compatibility in . . .
. ) . . 2 2 1,2,3 using the Internet in relation to
relation to the topic of dissertation . . .
the topic of dissertation work
work .
and reporting
. Discussion of the basic concepts
1. Basic concepts. Terms and . et
A 1 1,2 of electromagnetic compatibility
Definitions -
(terms and definitions)
Search and definition of types of
2. Classification of sources of sources of electromagnetic
: > 1 1,2 . .
electromagnetic radiation radiation of electrical transport
systems
Discussion of the effects of
3. Natural sources of . o
. - 1 1,4 electromagnetic radiation from
electromagnetic radiation
natural sources
Didactic unit: Electromagnetic oscillations
Studying the calculated models
and schemes for replacing the
sources of electromagnetic
6. Sources of electromagnetic interference (induced
interference. Estimated models and 1 1 interference of the contact
substitution schemes network. Magnetic effect of the
contact network. Effect of
traction network on the power
line)
Study of the forms of stress
curves to obtain a harmonic
8. Power supply voltage quality 5 5 3 composition, the non-symmetry
coefficient in the Mathcad
environment
Didactic unit: Influence of electromagnetic radiation per person
Calculation and determination of
9. Biophysics interaction. the main parameters of
Electromagnetic radiation of electromagnetic radiation of high
industrial frequency. Static 1 1,2 and ultra-high frequencies,
electricity discharges. Electrostatic radiation of industrial frequency.
field Static electricity discharges.
Electrostatic field

Didactic unit: Problems of electromagnetic compatibility of static rectifiers and auxiliary network of

alternating current




Calculation of the basic
parameters of multipuls rectifiers
(4, 8, 12, 24), taking into account
non-ammometry and
non-velocidal stresses of the
supply network

9. Problems of electromagnetic
compatibility of static rectifiers and 3 6 1,3
AC power supply

Literary sources

Main literature
1. BunsGeprep M. E. DnexkTpoMarHuTHasi COBMECTUMOCTD YCTPOMCTB 3JIEKTPHYECKOrO TPAHCTIOPTA
[DnexTpoHHBI pecypc] : 3JeKTpOHHBIH yueOHO-MeToquueckuii komruiekce / M. E. Bunbbeprep
Hosocub. roc. rexn. yH-T. - HoBocubupck, [2015]. - Pexum nocrtymna:
http://elibrary.nstu.ru/source?bib_id=vtls000219323. - 3ars. ¢ sxpana.
2. OBcsinaMKOB A. I'. DjieKTpOMarHuTHAsi COBMECTUMOCTD B 3JIEKTPOIHEPTeTHKe | [yueOHuk] / A.
I'. OBcsaamkoB, P. K. Bopucos. - HoBocubupck, 2010. - 196 ¢. : un.. - Pexxum nocryna;
http://elibrary.nstu.ru/source?bib_1d=vtls000141941
3. OBC IPRbooks [DnexTpoHHBIN pecypc] | 3eKTPOHHO-OMOMHOTEYHAsA CHCTEMA. -
[Poccusi], 2010. - Pexxum noctyma: http://www.iprbookshop.ru/. - 3ari. ¢ skpana.

Additional literature
1. OBcsanukoB A. I'. DnekTpoMarHuTHass COBMECTUMOCTD B JIEKTPOIHEpPreTHKe | [yueOHuK] / A.
I'. OBcsiaamkoB, P. K. Bopucos. - HoBocubupck, 2017. - 196 c. : un., Tabun.. - Pexum pocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000236940
Internet resources

1. Web of Science [Electronic resource] : [website] / Thomson Reuters. — URL:
http://apps. webofknowledge.com. — Title from screen.

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

5. http://znanium.com/

Methodical support and software

Methodological support

1. DnexTpoMarHuTHas COBMECTUMOCTh YCTPOMCTB AJIEKTPHUUYECKOTO TPAHCIIOPTA | METOAHYECKHE
yKa3aHHs IJis MarucTpaHToB no HampasyieHnto 140400.68 - "DnexTposHepreTika u
anekrporexauka” / Hosocub. roc. Texn. yH-T ; [cocT. M. E. Busbeprep]. - HoBocubupck, 2014. -
13, [2] c. : un., Tabm.. - Pexum mocryma: http://elibrary. nstu.ru/source?bib_1d=vtls000199742

2. Mronsbaep A. A. DneKTpoMarHuTHasE COBMECTUMOCTE B dJIEKTpodHepreTuke. Teopus u
MPaKTHKA [DIEKTPOHHBIN PECYpC] | SMEKTPOHHBIN yUeOHO-METONMYECKUM KOMITIEKC / A. A.
Mrwonebaep, H. A. Uepnenko, FO. B. Ilene6porckuii, C. C. [llepuenko ; HoBocub. roc. TexH. yH-T. -
Hosocubupck, [2021]. - Pexxum noctyna: http://elibrary. nstu.ru/source?bib_1d=vtls000243558. -
3ari. ¢ ’KpaHa.

3. DaeKTpoMarHUuTHAsE COBMECTUMOCTE B JIEKTPOIHEPreTHKE [ DNEeKTPOHHBIN pecypc] :
SJIEKTPOHHBIN yueOHO-MeToauueckuii komruteke / H. A. Uepnenko, A. A. Mrons6aep, 0. B.
Iene6posckuii, C. C. Illeuenko ; HoBocuO. roc. TexH. yH-T. - HoBocubOupck, [2020]. - Pexum
noctyna; http://elibrary.nstu.ru/source?bib_1d=vtls000243365. - 3aru. ¢ skpaHa.




4, DJIeKTPOMAarHUTHAsl COBMECTUMOCTE YCTPOMCTB CHIIOBOM dJIeKTPOHUKHU. TpexdasHbie
BBIIPsIMUTENH ¢ yiyumeHHod DMC : yuebHo-metogndeckoe nocodue / [I'. C. 3uHoBbeB U Ap. ] ;
Hosocub6. roc. TexH. yH-T. - HoBocubOupck, 2019. - 66, [3] ¢. : ni.. - Pexum mnoctyra:

http://elibrary nstu.ru/source?bib_id=vtls000241962

Specialized software
1 PTC Mathcad



ANNOTATION OF THE PROGRAM
Traction control systems

Course: 1, semester : 2

Semester
Ne Kind of activity 2
1 | Total credits 3
2 | Total hours 108
Total classes in the contact form,
3 45
hours
4 | Lectures, hours 0
Practical lessons, hours 36
Laboratory studies, hours 0
of them in an active and
7 1. . 20
interactive form, hours
Consultations, hours 7
9 | Independent work, hours 63

External requirements

Able to develop activities On the efficient use of energy and raw materials in the field of electrical transport
complexes; regarding the following learning results:

Able to identify the functions of the functioning of technological equipment and technological equipment
systems of professional activities are able to develop measures to effectively use of energy and raw materials

Capacitive to choose serial and design new professional activity objects; regarding the following learning results:

is able to find compromise solutions

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

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

to plan and put the research tasks, choose experimental work techniques, Interpret and submit research results;
regarding the following learning results:

can create mathematical models of objects Professional activities

Requirements for the results of mastering the discipline

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

is able to find compromise solutions

1. PC-1.V /ETC. 1 1. Able to find compromise solutions |Seminars; Independent work

can create mathematical models of objects Professional activities

2. PC-2.V/PR. 1 1. Creating Mathematical Models of Professional Objects |Seminars; Independent work




Able to identify the functions of the functioning of technological equipment and technological
equipment systems of professional activities are able to develop measures to effectively use of

energy and raw materials

3.PC-3.V / Those. 3 3. It is able to determine the calculators of the functioning of
technological equipment and technological equipment systems of the objects of

professional activity

Seminars; Independent work

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

His region.

4. PC-4.V /those. 2 2. Conditions to solve professional tasks in enterprises and
organizations of the profile industry of their region.

Seminars; Independent work

Content and structure of the discipline

Table 3.1

Active

Links to learning

Themes forms, hours Hours results Learning activities
Semester: 2
Didactic unit: Requirements for control systems
Practical lesson. Topics Classes:
. . The main functions of the
1. Technical requirements for
. . electrotransport management
control systems for traction electric 2 1,4 .
. system. Features of the working
drive. .
conditions of control systems on
the rolling stock.
Practical lesson. Topics Classes:
Structural schemes of control
systems of traction electric drive.
Essential elements. Elemental
2. Structural schemes of control ba_se of traction control systems:
. . microcontrollers, sensors,
systems of traction electric drive. S
2 1,4 actuators, communications,
Elemental database control systems
- L elements of the human and
for traction electric drives. L.
machine interface. Structure of
the power key management
system. Purpose of SPP drivers,
breach chains, protection signals
and feedback.
Didactic unit: Microcontrollers in control systems
Practical lesson. Topics Classes:
The overall characteristics of
modern microcontrollers. The
speed of microcontrollers.
3. The main technical Processor command systems in
characteristics of microcontrollers RISC and CISC architectures
used in electrical transport control 5 34 with reference to

systems. Differences of
microcontrollers of different
manufacturers.

microcontrollers. Memory.
Types of entrances and exits,
ADC, DAC. Communication
interfaces. Timers. AVR
microcontrollers (ATMEL), PIC
(Microchip), STM32 (ARM),
ESP8266 and others.




4. Basics of programming language
controllers. Methods for
downloading programs in a
microcontroller. Methods for
setting the operating frequency of
microcarters.

3,4

Practical lesson. Topics Classes:
The basics of the high-level
controller programming
language on the example of the
controller of the selected
manufacturer. Methods for
downloading programs in a
microcontroller. Programmers,
debug board. Methods of
clocking microcontrollers.
Methods for setting the operating
frequency of microcontrollers.
FUUMA and settings registers.

Didactic unit: Regulator position

5. The main modes of vehicle
movement. Determining the
requirements for traction drive
methods of traction calculations.

2,3

Practical lesson. Topics Classes:
Calculation of speed and
acceleration, thrust and braking
forces, the moment, the power of
the traction electric motor.
Determination of the voltage and
current of the winding of the
traction motor, its magnetic flux
of excitation. Features of
controlling the speed of traction
electric motors of independent
excitation in modern impulse
control systems.

Didactic unit: Strengthening the controller output sig

nals. Semicondu

ctor devices.

6. Discrete output signals. Power
load control using bipolar
transistors operating in key mode.

1,3

Practical lesson. Topics Classes:
Characteristic voltages and
currents of signals of electrical
equipment. Ways to enhance
control signals. Calculation of
bipolar transistor in key mode.
Methods for choosing bipolar
transistors.

7. Open control systems for traction
electric motor

1,2,3,4

Practical lesson. Topics Classes:
Principle of action of the pulse
reduced voltage converter.
Determining the basic
parameters of the elements of the
stress converter diagram.
Comparison of types of power
keys, application area, selection
technique.

Features of applications of
power semiconductor keys in
various types of traction
electrical equipment.

Causes of preemptive use of
voltage control transistors.
Checking semiconductor
overheating devices at a given

operating frequency.




8. Silest semiconductor keys
drivers

1,2,3,4

Practical lesson. Topics Classes:
Purpose of semiconductor keys
drivers. Main circuits applied in
drivers for IGBT and MOSFET
transistors. Examples of the
simplest drivers for
low-frequency keys. Methods
for selecting serial drivers for
power semiconductor devices.

9. Management of power
semiconductor keys with a
microcontroller

1,234

Practical lesson. Topics Classes:
Device and principle of the
microcontroller timers. Basics
of programming timers.
Implementation of latitude-pulse
modulation with a variable
filling coefficient. Open control
system for the speed of the
traction electric motor.

Didactic unit: Feedback in control systems

10. Realization of feedback systems
on microcontrollers

1,2,4

Practical lesson. Topics Classes:
Types of input signals.
Analog-digital microcontroller
converters: device, principle of
operation, main characteristics.
Programming ADC
microcontrollers.

11. Closed Traction Electric Motor
Control Systems

1,2,3,4

Practical lesson. Topics Classes:
Functional schemes for
controlling the speed of the
traction electric motor with
feedback over the current and
speed. Features of the
implementation of the control
system with an increase in the
speed and EMF motor.
Calculation of the coefficients of
the PID-regulator of the speed.
Software implementations of the
speed control speed control
system and speed speed.

Didactic unit: Use of microcontro

llers in control systems

12. Interfaces and communication
protocols in electrical transport
control systems

1,4

Practical lesson. Topics Classes:
Basic interfaces and
communication protocols.
Examples of implementing SPI
and UART interfaces. Methods
for encoding information,
constructing signal oscillograms
in the specified interfaces.
Overview of i2c, CAN, Modbus
typical protocols and others.




Practical lesson. Topics Classes:
Equipment for the
implementation of the human
and machine interface used in
modern electronics and electric
transport. Types of indicator
screens, principle of operation,
connection methods with a
microcontroller. Software
implementation of data output on
the screen. Connecting the
keyboard to the microcontroller.

13. Man-machine interface in
driving electric drive control 2 2 1,4
systems

Practical lesson. Topics Classes:
Architecture of distributed
control systems for electrical
vehicles. Principles of
14. Distributed traction electric distribution of tasks between

. 2 2 1,34
drive control systems system elements. Software
implementation of data exchange
between microcontrollers.
Implementing an example of a
distributed control system.

Literary sources

Main literature

1. buprokos B. B. ABToMaTu3upoBaHHBIN TATOBBIHA d1eKTponpusoy : [yueOnuk] / B. B. buprokos. -
Hosocubupck, 2019. - 321, [1] ¢. : un.. - Pexxum nocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000241608

2. buprokos B. B. Tsarossrii asiektpudeckuii npusox . yaebHoe nocodue / B. B. buprokos, E. I
ITopces ; HoBocu®6. roc. TexH. yH-T. - HoBocubupck, 2013. - 312, [1] ¢. : wu., Tabmn., cXemsl. -
Pexxum nocryria: http://elibrary.nstu.ru/source?bib_1d=vtls000182460

3. buprokos B. B. Tsarosslii asekTpudeckuii nmpuBox : [yuebroe nmocobue] / B. B. buprokos, E. I'.
ITopces ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2018. - 312, [1] ¢. : un., Tadmn.. - Pexxum
noctymna: http:/elibrary.nstu.ru/source?bib_1d=vtls000238424

4. Apocnasuer M. B. DHepros>d ek THBHBIN TATOBBIN MPHUBOA TOPOACKOr0 OE3pesibCOBOTO
Tpaucnopra : [yuedHoe nmocodue] / M. B. Apocnasues, H. K. Llypos, B. H. Arocos ; HoBocu®.
roc. TexH. yH-T. - HoBocubupck, 2017. - 134, [1] c. : un., Tabdn.. - Pesxkxum mocrymna:

http://elibrary nstu.ru/source?bib_i1d=vtls000235973

5. IlpakTrueckoe pyKOBOJICTBO IO MporpaMMupoBanuio STM-MUKPOKOHTPOJIIEPOB : yuebHOe
nocobme / C. H. Topraes, M. B. Tpury6, 1. C. Mycopos, /1. C. qepTI/IXI/IHa. — Towmck : Tomexuit
MOJINTEXHUIECKUN yHUBEpcHUTeT, 201
OeKTpOHHO-ONOIMoTEe HAs cucTeMa IPR BOOKS [caiiT]. — URL‘
http://www.iprbookshop.ru/55205.html (gara obparmenus: 19.02.2021). — Pexum noctyna: s
ABTOPH3UD. MOJIb30BATENIEH

6. OBeukni, M. B. DiekTpoHMKa CHCTEM aBTOMATHYECKOTO YIIPABJIEHHUS Ha OCHOBE
MUKPOKOHTpOJLTEPOB cemerictBa AVR : yuebroe mocobue / M. B. OBeukun. — OpenOypr :
OpenOyprcxuii rocynapersenHsnii yausepcuter, ObC ACB, 2016. — 113 ¢. — ISBN
978-5-7410-1543-8. — TekcT : anekTpoHHbIH // DnexTponHo-6nbmoTeunas cuctema [IPR BOOKS
. [caiit]. — URL: http://www.1iprbookshop.ru/69975 html (gara obpamenus: 19.02.2021). —
Pesxum moctyma: it aBTOPHU3HUP. MOJIb30BaTENEH




7. BomoBozos, A. M. MUKPOKOHTPOJIIEPHI AJIsi CHCTEM aBTOMATHUKU: YueOHOe mocobue /
Bomnososzoe A M. - Bonorna: Uadpa-Urxenepus, 2016. - 164 ¢.: ISBN 978-5-9729-0138-8. - Tekcr
- anextponHbId. - URL: https://znanium.com/catalog/product/760122 (nara o6pameHus:
27.02.2021). — Pesxum mocTyma; 1o HNoAnwucke. - Pesxum noctyma:

https://znanium. com/catalog/product/760122 - 3ar. ¢ sxpaHa.

Additional literature
1. bonasipuxun, O. B. I'apapackas RISC-apxurektypa B mukpokontposuiepax AVR. Cpeactsa
BBOJIa-BbIBO/IA, XpaHEHHS i 00pabOTKH [U(PPOBOI M aHAIOrOBOH MH(POPMALMH B
MHUKPOKOHTposIepax AVR Ajist mOCTpOeHUsi MUKPOIPOLIECCOPHBIX CUCTEM YIIPABJIEHUS |
METOMUYECKHEe yKa3aHus K JJabopaTtopHOM padoTe mo aucuuruinHe MUKPOPOLECCOPHBIE CHCTEMBI'
/ O. B. bongpipuxun. — Jlunenx : JIumeukwii rocyqapCTBEHHBIN TeXHAYeCKUl yHuBepcuTeT, IbC
ACB, 2013. — 39 ¢. — ISBN 2227-8397. — TeKcT : 3NIEeKTPOHHBIH // DIeKTPOHHO-OMOIHoTeYHAs
cucrema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/22860.html (gara o6pamenus:
19.02.2021). — Pesxum gocTyma: 1uisi aBTOPHU3UP. MOJIb30BATEIeH
2. Maiik, [Ipenko PIC-MUKPOKOHTPOJUIEPHI: apXUTeKTypa u nporpammuposanue / [Ipenko
Maiikn ; nepeson FO. B. Mummenko. — 2-e uzn. — Caparos : [Ipodobpasosanue, 2019. — 511 c.
— ISBN 978-5-4488-0062-7. — TekcT : 371eKTpOHHBIH // DiaekTpoHHO-0ubmmoTednas cucrema [PR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/87983 html (nara o6pamenus: 27.02.2021).
— Pesxum gocTyma: i aBTOPU3HUP. MOJIE30BaTENEeH

Internet resources

1. PIC16F628 : [microcontroller]. — Text : electronic // Microchip Technology Inc. : website. —
URL: https://www.microchip.com/wwwproducts/en/PIC16F628 (date of the application:
25.02.2021).

2. ATmega328P : [microcontroller]|. — Text : electronic // Microchip : website. — URL:
https://www.microchip.com/wwwproducts/en/ATmega328P (date of the application: 25.02.2021).

3. IGBT Modules. — Text : electronic // Infineon Technologies AG : [website]. — 1999— . — URL:
https://www.infineon.com/cms/en/product/power/igbt/igbt-modules/ (date of the application:
25.02.2021).

4, IGBT Modules. — Text : electronic / SEMIKRON : [website]. — Nyurnberg. — URL:
https://www.semikron.com/products/product-classes/igbt-modules.html (date of the application:
25.02.2021).

5. Tools and Software. MPLAB X IDE. — Text : electronic // Microchip Technology Inc. :
[website]. — 1998— . — URL:
https://www.microchip.com/en-us/development-tools-tools-and-software/mplab-x-ide (date of the
application: 01.03.2021).

6. Tools and Software. Microchip Studio for AVR and SAM Devices. — Text : electronic //
Microchip Technology Inc. : [website]. — 1998— . — URL:
https://www.microchip.com/en-us/development-tools-tools-and-software/microchip-studio-for-avr-
and-sam-devices (date of the application: 01.03.2021).

7. http://elibrary.nstu.ru/

8. https://e.lanbook.com/

9. http://www.iprbookshop.ru/
10. http://znanium.com/

Methodical support and software

Methodological support



1. buprokos B. B. TsroBerii anekTpudeckuii IpUBOA [ DJIIEKTPOHHBIHN pecypc| : 3JeKTPOHHBIHA
yuebHO-MeTonuueckuii komruieke / B. B. buprokos ; HoBocu6. roc. TexH. yH-T. - HoBocuGupcek,
[2017]. - Pesxum moctyma: http://elibrary nstu.ru/source?bib_id=vtls000233479. - 3arn. ¢ skpaHa.
2. Mstexx C. B. LludpoBble 1 MEKPONPOLIECCOPHBIE CUCTEMBI YIIPABJISHUS JIEKTPHYECKUM
TPaHCTIOPTOM [ DJIEKTPOHHBIN pecypc]| : 3JeKTpOHHBIHN yuebHo-meTonnueckuii komruieke / C. B.
Msrtex ; HoBocu6. roc. TexH. yH-T. - HoBocuGupck, [2016]. - Pexum gocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000233437. - 3arx. ¢ sxpaHa.

Specialized software
1 Package for modeling energy systems MathWorks Matlab Simpowersystem

2 PTC Mathcad
3 Creating reports for laboratory work. Microsoft Microsoft Office



ANNOTATION OF THE PROGRAM
Renewable energy sources

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 42
hours
4 | Lectures, hours 0
Practical lessons, hours 18
Laboratory studies, hours 18
of them in an active and
7 1. . 20
interactive form, hours
Consultations, hours 4
9 | Independent work, hours 66

External requirements

Able to develop activities On the efficient use of energy and raw materials in the field of electrical transport
complexes; regarding the following learning results:

Able to identify the functions of the functioning of technological equipment and technological equipment
systems of professional activities are able to develop measures to effectively use of energy and raw materials

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

knows how to solve professional tasks in enterprises and in the profile industry organizations His region.
to plan and put the research tasks, choose experimental work techniques, Interpret and submit research results;
regarding the following learning results:

Able to develop methods and conduct studies of professional activities

Requirements for the results of mastering the discipline

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

Determines the modes of operation of technological equipment and systems of technological
equipment of professional activities

1. US. To be able to formulate the criteria for evaluating the effectiveness and Seminars; Independent work
quality of energy conversion

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




2. Ul. To be able to apply modern methods of design, calculations and modeling
electrical complexes and their components

Laboratory works; Independent
work

Able to identify the functions of the functioning of technological e

quipment and technological

equipment systems of professional activities are able to develop measures to effectively use of

energy and raw materials

3. Z4. Knowing the main achievements in the area of ??circuitry solutions of energy
transducers

Seminars; Independent work

Able to develop methods and conduct studies of professional activities

4. U2. To be able to analyze the power installation schemes and calculate the
parameters of the devices

Seminars; Laboratory works;
Independent work

Determines the modes of operation of technological equipment and systems of technological

equipment of professional activities

5. Z2. Know the current methods of evaluating the methods of energy conversion
from the point of view of efficacy and quality

Seminars; Laboratory works;
Independent work

knows how to solve professional tasks in enterprises and in the pr
His region.

ofile industry organizations

6. Z1. Know the criteria for the energy efficiency of electrical objects and systems

Seminars; Laboratory works;
Independent work

Determines the modes of operation of technological equipment an
equipment of professional activities

d systems of technological

7. Skill formulation Formulate research principles, find, compare, evaluate software
research methods

Laboratory works; Independent

work

Content and structure of the discipline

Table 3.1
Themes forrﬁg,ti;n/gurs Hours Linksrzgdféming Learning activities
Semester: 2
Didactic unit: Sources using water streams
1. Sources using water streams 4 4 2 Sources using water streams
Didactic unit: Sources using the energy of air flows.
2. Sources using airflow energy. 2 4 4 Sources using airflow energy.
Didactic unit: Sources using solar energy.
3. Sources using solar energy. 4 7 Sources using solar energy.
Didactic unit: Energy batteries.
4. Energy batteries. 6 56 Energy batteries.
Table 3.2
Themes forrﬁg,ti;n/gurs Hours Linksrzgdféming Learning activities
Semester: 2

Didactic unit: Purpose, scope and classification of renewable energy sou

rces.




1. Structural schemes, methods and
means of converting energy of

A brief description of the
element base of transducers
included in the power
installations: electrical machines,

renewable sources to other types, 4 1.6 parameters and characteristics of

including electrical. semiconductor devices
(transistors, thyristors, diodes,
etc.), capacitors, chokes.

Didactic unit: Sources using water streams

2. Structural schemes, layout

solutions, p_rlnC|pIe of operation of Structural schemes, layton

hydroelectric power plants, tidal . . .

. 2 2 1 solutions, principle of operation
hydroelectric power plants, flood .
. of hydroelectric power plants.

hydroelectric power plants

operating on temperature drops.

Didactic unit: Sources using the energy of air flows.
Structural schemes, WEU

3. Vane wind power plants. 4 4 1,4 conver_ters, prlnC|p_Ie of
operation. The main energy
relations.

Didactic unit: Sources using solar energy.
Power plants like "Sun Tower".

4. Photoelectric converters. 4 4 3 Solar power plants with stirling
engine

Didactic unit: Energy batteries.
Electrochemical batteries.

5. Combined batteries. 2 2 5 Electromagnetic batteries.

Hydraulic batteries.

Didactic unit: Basics of designing

converters on renewable energy sou

rces.

6. Calculation of energy

Calculation of wind power
plants. Calculation of power

) . 2 2 3,56 plants on solar panels.
installations. ;

Calculation of autonomous

energy installations.

Table 3.3
Active Links to learning . s
Themes forms, hours Hours results Learning activities

Semester: 2

Didactic unit: Purpose, scope and classification of renewable energy sources.

1. Structural schemes, layout
solutions, principle of operation of

Have an idea of the revolving

o . 4 1,34

power plants operating in various energy sources.

types of renewable energy sources.

Didactic unit: Sources using water streams
Structural schemes, layton

2. Damic hydroelectric power solutions, principle of operation

6 3,4 .

plants. of hydroelectric power plants.
The main energy relations.

Didactic unit: Sources using the energy of air flows.

3. Classification of wind power 6 3.4 The main energy relations.

plants (VEU).




Didactic unit: Energy batteries.

Alkaline, acid, lithium-ion

4. Electrochemical batteries. 4 3,4 .
batteries.

Literary sources

Main literature

1. Yoanor C. H. Bo3oOHOBIsIeMble HCTOUHUKH YHEPTHH : [yueOHOe TTocoOue i By30B IO
HarpasieHuo noaroToBku 140400 - "DekTpodHepreTUKa U SJIEKTPOTEXHUKA", MOIYJTb
"Onextposnepreruka’] / C. H. Ynanos. - HoBocubupck, 2013. - 457, [1] ¢., [6] &1 uB. wi. : u.,
tabu.. - Pesxum mocryma: http://elibrary . nstu.ru/source?bib_1d=vtls000178055

Internet resources

1. AltEnergiya.ru : AnbrepHatuBHas 3Heprusi. CoHeuHasi, BETPOBas, TEPMaJbHas, ONOJIOTHYECKAs
U Ipyrue BO300OHOBsIEMbIe BU bl SHepruu : cant. — 2013— . — URL: https://altenergiya.ru/ (nara
obpamenus: 25.02.2021). — TekcT : 3MeKTPOHHBIM.

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

5. http://znanium.com/

Methodical support and software

Methodological support

1. OcHoBBI MpeoOpa30BaHUs YHEPTHUU | METOAMYECKUE YKA3aHUS K TIPOBEASHHIO MPAKTHYECKUX
3aHaThi it ®MA cnienpansHocTel "DnekTpudeckuii TpaHcnopT”, "ABTOMaTH3ALIMS
TEXHOJIOTHYECKHUX MPOLIECCOB U mpousBoacTs" / HoBocuO. roc. TexH. yH-T ; [cocT.: A. 1. AHapees,
B. B. Buproxkos |. - HoBocubupck, 2013. - 45, [2] c. : ., Tabmn.. - Pexum nocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000185162

2. Bo300OHOBIIsIEMbIe HICTOYHHUKH HEPTUH : MPOrpaMMa u Metoauueckue ykasanus / HoBocub. roc.

TexH. YH-T ; [cocT. B. B. buprokog]. - HoBocubupck, 2014. - 8, [1] c.. - Pexxum noctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000209872

3. buproxos B. B. Bo306HOBIIsIEeMbIe HCTOUHUKN SHEPTHH [ DNEKTPOHHBIN pecypc| : 3JIeKTPOHHBIIN

yuebHO-MeTonuueckuii komruieke / B. B. buprokos ; HoBocu6. roc. TexH. yH-T. - HoBocuOHpcek,

[2017]. - Pesxum moctyma: http://elibrary nstu.ru/source?bib_1d=vtls000233951. - 3arn. ¢ skpaHna.
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
Modeling Electric Transport Systems

Course: 1, semester : 1

Semester
Ne Kind of activity 1
1 | Total credits 4
2 | Total hours 144
Total classes in the contact form,
3 81
hours
4 | Lectures, hours 0
Practical lessons, hours 36
Laboratory studies, hours 36
of them in an active and
7 1. . 36
interactive form, hours
Consultations, hours 7
9 | Independent work, hours 63

External requirements

Able to develop activities On the efficient use of energy and raw materials in the field of electrical transport
complexes; regarding the following learning results:

Able to identify the functions of the functioning of technological equipment and technological equipment
systems of professional activities are able to develop measures to effectively use of energy and raw materials
to plan and put the research tasks, choose experimental work techniques, Interpret and submit research results;
regarding the following learning results:

Alasticized and synthesize objects of professional activity

can create mathematical models of objects Professional activities

Requirements for the results of mastering the discipline

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

Alasticized and synthesize objects of professional activity
1. Know the basic methods of processing experienced data and experimental Seminars; Laboratory works;
research results Independent work

can create mathematical models of objects Professional activities

2. to be able to identify the parameters of physical models based on the similarity Seminars; Laboratory works;
theorems to fulfill experimental studies Independent work

Able to identify the functions of the functioning of technological equipment and technological
equipment systems of professional activities are able to develop measures to effectively use of
energy and raw materials




3. To be able to evaluate the accuracy of the results of experimental studies and

interpret interpretation

Seminars; Laboratory works

can create mathematical models of objects Professional activities

4. Know the main components of the architecture of mobile platforms

Seminars; Laboratory works;

Independent work
5. to be able to build mathematical models of control objects and automatic control |Seminars; Laboratory works;
systems (SAU) Independent work

Alasticized and synthesize objects of professional activity

6. Know the system of computer mathematics and simulation

Seminars; Laboratory works;
Independent work

Able to identify the functions of the functioning of technological equipment and technological
equipment systems of professional activities are able to develop measures to effectively use of

energy and raw materials

7. use computer mathematics and apply imitation modeling programs for

independent scientific research

Seminars; Independent work

can create mathematical models of objects Professional activities

8. forms design solutions for new objects

|Seminars; Independent work

Content and structure of the discipline

Table 3.1

Active

Links to learning

Themes forms, hours Hours results Learning activities
Semester: 1
Didactic unit: Image characteristics
3. Computer Mathematics Study of modern packages of
. 4 8 1,2,3,4,56 ; .
Application Packages applied computer mathematics
Didactic unit: Implementing simulation mechanisms, programming
7. Solv_lng re_search tas!<s with the 6 12 1,2.3,4.5 6 !m_pro_vmg work_ skills in
use of imitation modeling imitation modeling
Study of challenges of random
8. Random events and processes in processes in the system "Electric
. 2 12 1,2,3,4,5,6 "o
the electrical transport system transport” with computer
mathematics systems
Studying methods for solving
9. Analytical and imitation models, mathematical models by
S . 4 4 1,2,3,4,56 .
imitation mechanisms analytical pathway and method
of organizing imitation
Table 3.2
Active Links to learning . s
Themes forms, hours Hours results Learning activities
Semester: 1

Didactic unit: direct methods of solving a slope with matrices given in tape and profile formats.

1. The main stages of modeling and
their characteristics

1,2,34,5,6,

Drawing up a meaningful
description of the object of the
electrical transport system, its
formalization and the task of
Iso-information in the model




2. Descriptions of electrical Studying the features of the
transport system objects, its 1,2,3,4,5, 6, |technology of developing models

formalization and setting of source 4 8 7,8 of the hierarchical system of
information in the model electrical transport
Didactic unit: Image characteristics

Description of the original object
4. Mathematical description of with mathematical means.
objects and processes of electrical 2 4 1,2,3,4,5, 6, |Formalization of the modeling
transport. Tasks for analyzing and 7,8 object, task of source
synthesis in modeling information and analysis of

modeling results

Didactic unit: Criteria for adequacy in physical and mathematical modeling

Development of skills to
determine the main properties of
1,2,3,4,5,6, |the original object, fixing the

5. Similarity models, physical,
analog; Forecast modeling,

similarity theorems. Elements of 4 4 .
Lo i 7,8 consequences of the similarity of
similarity theory. Washing .
. the likeness, the concept of
modeling

self-interest

6. Solution of research objectives
on the topic "Electromechanical 6 12
analogies”

Improving analog modeling
skills on the example of
electromechanical analogies

1,2,34,5,6,
7,8

Didactic unit: Implementing simulation mechanisms, programming

Improving imitation algorithms
and programming skills to solve
research tasks

10. Studing a research task on an 1,2,3,4,5,6,
. . 2 4
algorithmic language on a computer 7,8

Literary sources

Main literature

1. Uepnsxor M. K. MozgenupoBaHue 1 MpoeKTUPOBAHKUE TTPOU3BOICTBEHHBIX ITPOLIECCOB U CUCTEM :
[yueOHOe nocobue] / M. K. Uepnsxos ; HoBocub6. roc. TexH. yH-T. - HoBocubupck, 2020. - 92, [1]
c. . .. - Pexxum noctyna: http://elibrary.nstu.ru/source?bib_i1d=vtls000243123
2. [Mloprukos 0. B. KomnbroTepHOE MOIENMPOBAHUE JUHAMHYECKUX CHCTEM : [yueOHOe rmocodue]
/ ¥O. B. Illopuukos, /1. H. [locroBanos ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2017. - 65, [2]
c. . w., Tabun.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000236114
3. Anmscosa O. K. UmuranmonHoe MofenupoBanue cucteM B cpere ExtendSim : yueGuoe mocobue /
O. K. Anecosa ; HoBocubO. roc. TexH. yH-T. - HoBocuOupck, 2016. - 101, [2] ¢. : wn.. - Pexum
noctymna: http://elibrary.nstu.ru/source?bib_1d=vtls000227593

Internet resources
1. IInoxor A. B. Omnpenenenue MexaHH4eCKMX CBOMCTB MaTepHAaJIOB [ DJIEKTPOHHBIN pecypc] :
nabopatopuselii npaktukym / A. B. Ilnoxos, A. U. ITonemox, H. B. Ilnotaukosa // HoBocubupckuii
rOCYIapCTBEHHBIN TEXHUUECKUIH YHUBEPCUTET : TTopTal. - 1994-2018. - Pexxum noctyna:
https://ciu.nstu.ru/Weblnput/persons/931/edu_actions/pcources/konspekt lekeity . - 3arm. ¢
IKpaHa.

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

5. http://znanium.com/




Methodical support and software

Methodological support

1. MopenupoBaHue IeKTPOTPAHCTIOPTHBIX CHCTEM : MPOrpaMma Kypca, 3aJaHUe Ha KypCOBBIS
paboThI ¢ METOAMYECKUMHU YKA3aHUAMU TSl 4-5 KypCOB JHEBHOTO U 3a0YHOTO OTAEJICHHUIMA
cneruansaoctu 180700 "Dnexrpuueckuii Tpancrnopt” / HoBocub. roc. TexH. yH-T ; [cocT. B. .
Comnog]. - HoBocubupck, 2004. - 25 c.. - Pexxum mocrymna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000029568

2. MopenupoBaHue CUCTEM 3JIEKTPUYIECKOTO TPAHCIIOPTA : IAOOPATOPHBII MPAKTUKYM JIJIs
MarucTpaHToOB 1Mo HarpasjaeHuto 13.04.02 - "DnekTposHepreTuka U 3JIeKTPOTEXHUKA" U
acrpaHToB 1o HarpasyieHuio 13.06.01 - "Dnextpo- u Temorexuuka" / HoBocub. roc. TeXH. yH-T |
[coct.: C. B. Msitex, M. E. Bunsbeprep]. - HoBocubupck, 2017. - 19, [3] c. : un.. - Pexxum
noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000235161

3. MonenupoBaHue CHCTEM JIEKTPUUYECKOTO TPAHCIIOPTA : TAOOPATOPHBIN NPAKTUKYM ISt
MarucTpaHToB 1o HarpaeieHuto 140400.68 - DnexTposHepreTrka u snekrporexarka / HoBocuO.
roc. Texs. yH-T ; [coct.: C. B. Matex, M. B. Kanyrun, M. E. Bunb6eprep]. - HoBocubupck, 2013.
- 19, [3] ¢. : .. - Pesxum noctyma: http://elibrary.nstu.ru/source?bib_i1d=vtls000185146

Specialized software
1 Microsoft Visual Studio 2010

2 Scientific and Technical Computing Program Mathworks Matlab



ANNOTATION OF THE PROGRAM
Experimental planning theory

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 47
hours
4 | Lectures, hours 18
Practical lessons, hours 18
Laboratory studies, hours 0
of them in an active and
7 1. . 36
interactive form, hours
Consultations, hours 9
9 | Independent work, hours 61

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 .

produces a strategy for solving the task

Able to develop activities On the efficient use of energy and raw materials in the field of electrical transport
complexes; regarding the following learning results:

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
produces a strategy for solving the task
2. -one. 2 2. Develops a strategy for solving the task Lections; Seminars
3. PC-3.V /those. 1 1. It is capable of developing measures to efficient use of Seminars; Independent work

energy and raw materials

Content and structure of the discipline



Table 3.1

Active Links to learning . s
Themes forms, hours Hours results Learning activities
Semester: 1
Didactic unit: Principles of experiment planning
1. Extreme experiment. FULL 4 4 1 Teaching the Fundamentals of

FACTORY EXPERIMENT

Experiment Planning

Didactic unit: Mathematical desc
machines with an electric drive

ription of the proces

ses of energy conversion in technological

3. Drawing up mathematical plans

PFE with midpoint. Fractional

for experiments for power models 4 4 1 factory experiment
6. Search Optimum Using Simplex 2 2 1 Teaching the Plan Method
Plan Teaching
Didactic unit: Statistical processing of experimental data
7. Correlation analysis - ranking Lear_nlng recelvmg_factors
A 4 4 2 ranking and screening
and screening insignificant factors L
insignificant factors
8. Regression analysis, verification Training to compile empirical
of adequacy of empirical models on 4 4 1 regression models and verifying
the criteria of Fisher and Student the adequacy of models
Table 3.2
Active Links to learning . s

Themes forms, hours Hours results Learning activities
Semester: 1
Didactic unit: Principles of experiment planning
4. Factor experiment. Construction 5 5 1 Training methodology for
of PFE matrices for linear models constructing matrices plan PFE
5. Drawing up mathematical plans Training Metrix Mode

. 5 5 2 -

for experiments for power models Experiment Plan

Didactic unit: Mathematical desc
machines with an electric drive

ription of the proces

ses of energy conversion in technological

6. Mathematical planning of

Training of comprehensive

experiments for power models S S 1 mathematical plans
7. Fractional factory experiment 3 3 1,3 Tralnl_ng of fractl_onal
experiment matrices
Table 3.3
Active Links to learning . s
Themes forms, hours Hours results Learning activities
Semester: 1
Didactic unit: Principles of experiment planning
2. Compilation of Matrix PFE 3 3 Compilation of Matrix PFE

Linear Model

Linear Model

Didactic unit: Mathematical desc
machines with an electric drive

ription of the proces

ses of energy conversion in technological

4. PFE with midpoint. DFE

Education to drawing up PFE
plans with an average dot and
fractional factory experiment




5. Search for optimum by the
method of steep ascent on the 5 3 Optimum search methods
gradient (Boxing Wilson)

6. Full factor experiment with
medium dot. Fractional factory 5 1,3 Training of DFE plans
experiment

7. Search Optimum by the method
of steep climb

Training of the method of steep
climb by gradient

8. Search Optimum Using Simplex
Plan

Learning Optimum Search Using

> 13 Simplex Plan

Didactic unit: Statistical processing of experimental data

Training to compile regression

9. Regression analysis 14 1 empirical models

Literary sources

Main literature

1. ITopcer E. I'. Opranusanus u mIaHUPOBaHUE SKCIIEPUMEHTOB | yaeOHoe mocodue / E. I'. Tlopces
; HoBocu®. roc. TexH. yH-1. - HoBocubupck, 2010. - 152, [2] ¢. : un., Tabmn.. - Pexxum gocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000146033

Additional literature

1. Cadun, P. I'. OcHoBEI HayuHBIX HccenoBaHuil. OpraHu3anus U INIAHUPOBAHUE YKCIIEPUMEHTA
yuebnoe nocodue / P. I'. Cadun, A. . Upanos, H. ®. Tumepbaes. — Kasans : Kazanckuii
HAIMOHATLHBIA UCCIIEAOBATEIbCKUI TeXHOMorndeckuil yausepcuret, 2013, — 154 ¢. — ISBN
978-5-7882-1412-2. — TekcrT : 31eKTpOHHBIH // DnekTpoHHO-OnOnmmoreyHas cucrema [PR BOOKS
. [caiit]. — URL: http://www.iprbookshop.ru/62219. html (gara o6pamenus: 26.02.2021). —
PexxumM mocTyma: s aBTOpU3HP. MOJIb30BaTENEH

Internet resources

1. DnextpoHHO-OnbmMoTeunas cucrema HI'TY [DnexrponHslii pecypc] :
3JIeKTPOHHO-Onbmoreunas cucrema. — [Poccust], 201 1. — Pesxxum moctyna: http://elibrary. nstu.ru/.
— 3ary. ¢ skpaHa.

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

5. http://znanium.com/

Methodical support and software

Methodological support
1. ITopcer E. I'. Marucrepckas auccepraius ;| yaeOHo-meToaudeckoe mocodue / E. I'. Tlopces ;
Hosocub. roc. TexH. yH-T. - HoBocubupck, 2013. - 32, [1] c.. - Pexum moctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000185133
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
Microprocessor electrical transport control systems

Course: 1, semester : 1

Semester
Ne Kind of activity 1
1 | Total credits 4
2 | Total hours 144
Total classes in the contact form,
3 81
hours
4 | Lectures, hours 18
Practical lessons, hours 36
Laboratory studies, hours 18
of them in an active and
7 1. . 10
interactive form, hours
Consultations, hours 7
9 | Independent work, hours 63

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 develop activities On the efficient use of energy and raw materials in the field of electrical transport
complexes; regarding the following learning results:

Able to identify the functions of the functioning of technological equipment and technological equipment
systems of professional activities are able to develop measures to effectively use of energy and raw materials

Determines the modes of operation of technological equipment and systems of technological equipment of
professional activities

to plan and put the research tasks, choose experimental work techniques, Interpret and submit research results;
regarding the following learning results:

Alasticized and synthesize objects of professional activity

Requirements for the results of mastering the discipline

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

Determines the modes of operation of technological equipment and systems of technological
equipment of professional activities

1. 7Z2. Know standards, methodological and regulatory materials in the field of Lections; Independent work
design and operation of electrotechnical complexes

Able to identify the functions of the functioning of technological equipment and technological
equipment systems of professional activities are able to develop measures to effectively use of
energy and raw materials




2. Z4. To know the principles of construction and organization of control systems

based on industrial controllers

Lections; Seminars; Laboratory
works; Independent work

Forms possible options for solving problems

3. Z2. Know the criteria for the effectiveness of production and technological

processes

Lections; Seminars; Laboratory
works; Independent work

Alasticized and synthesize objects of professional activity

4. Z.1. Own the methods of analysis and synthesis of logic circuits and cybernetic

Lections; Seminars; Laboratory

devices works; Independent work
Content and structure of the discipline
Table 3.1
Active Links to learning . sl
Themes forms, hours Hours results Learning activities
Semester: 1
Didactic unit: Systems On microcontrollers and pls
Technological cycle of
MICroprocessor systems.
1. Systems on microcontrollers and 4 194 Quasiaparallel processes in
pliz . microprocessor control systems.
Features of control systems on
microcontrollers and Plis.
Didactic unit: Microcontrollers
Features of architecture The
structure of the microcontroller
2. MCS-51 microcontrollers 4 1,2, 4 Addressing methods and
command system Interrupt
system 1/ QO ports
Features of architecture The
structure of the microcontroller
3. AVR family microcontrollers 4 2,3 Addressing methods and
command system Interrupt
system 1/ QO ports
Features of architecture The
. structure of the microcontroller
4. Mlcrocontrollers of the PIC 4 12 Addressing methods and
family
command system Interrupt
system 1/ QO ports
Didactic unit: Plis
Main types and Farce families
5. Plush 2 2,4 Max + Plusii Design System
AHDL language
Table 3.2
Active Links to learning . s
Themes forms, hours Hours results Learning activities
Semester: 1
Didactic unit: Microcontrollers
Dejections of microcontrollers.
Studying architecture and
1. Development of systems on 4 4 2,4 principles of debugging on the

microcontrollers.

example of the STK-600
complex.




2. Dejections of microcontrollers.
Alphanumeric indicating LCD
modules based on the HD44780
controller.

2,4

Acquisition of practical skills of
conjugation of microcontrollers
with indicating devices

Didactic unit: Problems of Functi

oning and Development of Power Systems

3. Programmable relays. Ladder

Using the LD language for

Diagram language in 2 4 2,4 ; .
. programming microcontrollers.
MICroprocessor systems.
4. Systems based on the Zelio _Studylng the structure of the_
’ 2 6 3,4 intellectual relay. Programming
Logic SR3 relay. . .
the simplest operations.
Table 3.3
Active Links to learning . s
Themes forms, hours Hours results Learning activities
Semester: 1
Didactic unit: Systems On microcontrollers and pls
Studying architecture and
1. Development of systems on 6 54 principles of debugging on the
microcontrollers and Plis ’ example of the STK-600
complex.
6. Programmable Relay Zelio Logic 10 2,3 E)Og%::am Development for Zelio
Didactic unit: Microcontrollers
Development of software for
2. AVR family microcontrollers 10 2,4 microcontrollers of the AVR
family.
Software development for
3. MCS-51 microcontrollers 10 2,4 microcontrollers of the MCS-51
family.
Table 3.4
Active Links to learning . L
Themes forms, hours Hours results Learning activities
Semester: 1
Didactic unit: Systems On microcontrollers and pls
1. Microprocessor control systems Independent study of standards
' P y 28 1,3,4 and norms of designing

design standards

Cryoprocessor systems

http://elibrary nstu.ru/source?bib_1d=vtls000238185

Literary sources

Main literature

1. Baxosres . A. MukpomporeccopHbie CHCTEMBI YITPABIEHUS YCTPOHUCTBAMH CHUJIOBOU
s1ekTpoHuKU. CTPYKTYpBl U aaropuT™el | [yueOHoe mocobue] / . A. baxosies ; HoBocub6. roc.
TexH. yH-T. - HoBocubupck, 2018. - 217, [1] ¢. : mn., Tabun.. - Pexum gocryna:

2. MuKpoIpoLeccopHbIe CUCTEMBI YIIPABJISHUS JIeKTPOIPHUBOAAMHU 1 TEXHOJIOTUYECKUMU
Komruiekcamu ;| yueOHoe rmocodue / [I'. M. Cumakos u nip.] ; HoBocu6. roc. TexH. yH-T. -
- un.. - Pexxum nocryna:

Hosocubupcek, 2016. - 113, [2] c.

http://elibrary.nstu.ru/source?bib_1d=vtls00023243 1

Internet resources




1. ITpumenenue MuxpokoHTposuiepoB u DSP-nporieccopos st ynpasiieHus yCTPOHCTBAMH
CUJIOBOM DJIEKTPOHHUKH [DriekTpoHHbIi pecypc]| / Bpems snextponuku. - U1 DiexTpoHukKa,
2007-2017. - Pexxum moctyna: http://
http://www.russianelectronics.ru/leader-r/review/2192/doc/50628/. - 3arn. ¢ 3xpana.

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

5. http://znanium.com/

Methodical support and software

Methodological support
1. MUKpOMIPOIIECCOPHBIE CPEACTBA M CUCTEMBI | METOAMYECKUE YKa3aHUS K J1a00paTOPHBIM
paboram mis 3 u 4 kypcos cneruanbHOCTH 220301 - ABTOMATHU3AIMS TEXHOJOTUYECKUX
MPOLIECCOB U MPou3BOACTB (1o otpacisim) / HoBocub. roc. TexH. yH-T ; [cocT.: FO. A. TIpokymes,
C. B. Marex]. - HoBocubupck, 2011. - 53, [2] ¢. : ., Tabn.. - Pesxxum moctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000159449

2. Marexx C. B. LludpoBble 1 MEKpONPOLIECCOPHBIE CUCTEMBI YIIPABJISHUS JIEKTPHYECKUM
TPaHCTIOPTOM [ DJIeKTPOHHBIN pecypc]| : 3JeKTpOHHBIHN yuebHo-meTonnueckuii komruieke / C. B.
Msrex ; HoBocu6. roc. TexH. yH-T. - HoBocuOupck, [2016]. - Pexum gocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000233437. - 3arx. ¢ sxpaHa.

3. DNeKTPOHHBIE U MHUKPOMPOLIECCOPHBIE YCTPOMCTBA | METOMUYECKHE YKA3aHUS K JTAOOPATOPHEIM
paboram miis 3 xypca crienuranbHocTd 220301 - ABTOMaTH3alMs TEXHOJIOTHYECKHUX MPOLIECCOB U
npousBoAcTs (o otpacisim) / HoBocub. roc. texH. yH-T ; [cocT. C. B. Msitex]. - HoBocubupck,
2009. - 40, [1] c. : wn., Tabm.. - Pexxum gocrymna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000120191

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
Transport logistics and the organization of passenger traffic

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 64
hours
4 | Lectures, hours 18
Practical lessons, hours 36
Laboratory studies, hours 0
of them in an active and
7 1. . 10
interactive form, hours
Consultations, hours 8
9 | Independent work, hours 80

External requirements

Able to develop activities On the efficient use of energy and raw materials in the field of electrical transport
complexes; regarding the following learning results:

Able to identify the functions of the functioning of technological equipment and technological equipment
systems of professional activities are able to develop measures to effectively use of energy and raw materials

Determines the modes of operation of technological equipment and systems of technological equipment of
professional activities

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.

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

Determines the modes of operation of technological equipment and systems of technological
equipment of professional activities

1. PC-3.V / those. 2 2. Determines the modes of operation of technological Lections; Independent work
equipment and technological equipment systems of occupational objects

Able to identify the functions of the functioning of technological equipment and technological
equipment systems of professional activities are able to develop measures to effectively use of
energy and raw materials




2.PC-3.V /Those. 3 3. It is able to determine the calculators of the functioning of
technological equipment and technological equipment systems of the objects of

professional activity

Lections; Independent work

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

3. PC-4.V / Those. 1 1. Know the specifics of socio-economic development and
labor market in the field of professional activity in its region.

Lections; Seminars; Independent
work

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

His region.

4. PC-4.V /those. 2 2. Conditions to solve professional tasks in enterprises and
organizations of the profile industry of their region.

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: 1

Didactic unit: General characteristics of species of urban passenger transport

1. Classification of modes of

Study of species of urban

1 2 4
transport passenger transport
2. Comparative characteristics of Definition of sustainable ability.
the transport ability of types of 2 2 4 The agreed capability of the

GPT

types of GPT.

Didactic unit: The throughput of

the elements of the transport system

3. Calculation of driving capacity 1 1 1,3 Calculation of driving capacity
4, Calculation of the bandwidth of Calculation of the bandwidth of
. . 1 1 1,3 . )
the stopping point the stopping point
5. Calculation of bandwidth 1 1 13 Calculation of bandwidth
intersection ' intersection
6 Calculation Of the bandwidth Of a CdICUIAaion or tne odarmawTtatT Of
e - . 1 1 1,3 a section with a heavy profile
section with a heavy profile path aths
Didactic unit: Mobility.
Definition and interrelation of
7. Potential and realizable mobility 1 2,3 potential and implemented
mobility
. . Determination of the share of
B. To_t_al mobility and traffic 1 1,2,3 accounting transport mobility in
mobility o
general mobility
Didactic unit: Principles of designing transport networks
9. Selection of modes of transport 1 2,3, 4 Selection of modes of transport
10. Principles of Planning Elements .
of the Street Road Network 0 2 1,3 Street road planning
. Calculation of the number and
11. Calculation of the number of 0 1 3 distribution of transport and
transport and transfers
transfers
Didactic unit: Routing and route systems.
12. Routing principles 1 1 1,2,3,4 Study of routing principles




13. Transfer and principles for
environmental planning

Calculation of the coefficient of
transformation and time
transplantation, the calculation
of the difficulty of the message

Didactic unit: Classification and principles of

constructing modern video systems

14. The regularity of the movement

Study of the regularity criteria.

and methods of controlling trains ! 2,3 Timing. Study of movement
control methods.
Studying the principles

15. Control traffic. Methods for 1 5 3 regulation of movement and

recovering disturbed movement.

methods for restoring disturbed
movement.

Table 3.2

Themes

Active

Hours

Links to learning

Learning activities

forms, hours results
Semester: 1
Didactic unit: General characteristics of species of urban passenger transport
1. Calculation of the transport 2 8 34 Calculation of the transport
ability of the GPT ’ ability of types of GPT
Didactic unit: DC machines
2. Building a h_|stogram of 0 8 3 Building histograms
passenger traffic

Didactic unit: Survey of passenge

r traffic and

transportation.

3. Methods and means of survey of
passenger traffic

10 3

Conducting personnel surveys

4. Methods and Means of Mobility
Survey

10 3

Survey of mobility

Table 3.3

Themes

Active

forms, hours

Hours

Links to learning
results

Learning activities

Semester: 1

Didactic unit: General characteristics of species of urban passenger transport

1. Studying the planning Studying the planning

characteristics of the rolling stock 10 4 characteristics of the rolling

of GPT stock of GPT

Didactic unit: DC machines

2. Building a cartogram of 8 3 Building cartograms

passenger traffic

Didactic unit: single-phase low-power rectifiers

3. Calculation of train intensity 2 3,4 Calculation of train intensity

4. Calculation of capacity, 2 34 Calculation of capacity,

preparation of trains ’ preparation of trains

5. Calculation of trains in motion Calculation of trains in motion
; . 8 3,4 , .

and online train park and online train park

Didactic unit: Schedule.

6. Types of train timetables 10 4 Drawing up train track charts on

the route




Drawing up a graph of motion.
Coordination of trains of
different routes in a common
area.

7. Train schedule on the route 10 3

Literary sources

Main literature

1. TpancnoptHast noructuka : yuebnoe nmocodue / cocraputenu M. A. Hosukos, A. I'. IlleBosa.
— benropon : benroponckuii rocy1apCTBEHHBINA TEXHOJIOTHYECKUN YHUBepCcUTET M. B.T'.
IMyxosa, 9bC ACB, 2017. — 98 ¢. — ISBN 2227-8397. — TekcT : 3JIeKTPOHHBIH //
OnextpoHHo-6ubmoTeunas cuctema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/92303 html (mata o6pamienus: 26.02.2021). — Pexxum moctyma: ms
ABTOPH3UD. TTOJIb30BATENIEH

Internet resources
1. OnextporHo-6ubmoreunas cucrema HI'TY [Dnextponnslii pecypce] :
SJIEKTPOHHO-OuGmMoTeunas cuctema. — [Poccus], 2011. — Peskum mocrtyma: http://elibrary.nstu.ru/.
— 3arn. ¢ sKpaHa.

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

5. http://znanium.com/

Methodical support and software

Methodological support
1. buprokos B. B. KoHcTpykius 1 pacueT MEXaHHYeCKON 4acTy JIeKTPHYECKOro TPaHCIoOpTa
[DrekTpOHHBIH pecypc] : 3JIeKTPOHHBIN yueOHO-MeToarueckuii komruieke / B. B. Buprokos ;
Hosocub6. roc. TexH. yH-T. - HoBocubupck, [2017]. - Pexum moctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000213970. - 3arx. ¢ sxpaHa.
2. Huxynua M. FO. Teopus nmaccakupcKux rMepeBo30K U TPAHCHIOPTHAS JIOTUCTUKA [ DIeKTPOHHBIN
pecypc] : 27eKTpOoHHbIH yuebHO-MeTonuueckuii komruieke / M. FO. Hukynuu ; HoBocu6. roc. TexH.
yH-T. - HoBocubupck, [2017]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000235940. - 3ars. ¢ sxpana.
3. OBC IPRbooks [2nexTpoHHBIN pecypc] | dIeKTPOHHO-OMOIMOTEYHAsI CUCTEMA. -
[Poccusi], 2010. - Pexxum noctyna: http://www.iprbookshop.ru/. - 3ari. ¢ sxpana.

Specialized software
1 Web Server Apache Software Foundation Apache
2 Modeling transport networks and calculation of passenger traffic PTV PTV Vissim




ANNOTATION OF THE PROGRAM
Sources of secondary power supply of vehicles

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 42
hours
4 | Lectures, hours 0
Practical lessons, hours 36
Laboratory studies, hours 0
of them in an active and
7 1. . 20
interactive form, hours
Consultations, hours 4
9 | Independent work, hours 66

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 develop activities On the efficient use of energy and raw materials in the field of electrical transport
complexes; regarding the following learning results:

Able to identify the functions of the functioning of technological equipment and technological equipment
systems of professional activities are able to develop measures to effectively use of energy and raw materials

Capacitive to choose serial and design new professional activity objects; regarding the following learning results:

develops and analyzes generalized solutions to solving the problem

to plan and put the research tasks, choose experimental work techniques, Interpret and submit research results;
regarding the following learning results:

Alasticized and synthesize objects of professional activity

Requirements for the results of mastering the discipline

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

Alasticized and synthesize objects of professional activity

1. Modern world trends and historical genesis of various types of secondary sources | Seminars; Independent work
of energy.

2. Select the parameters of the elements of electronic devices schemes Seminars; Independent work

develops and analyzes generalized solutions to solving the problem




3. Principles of work and the main characteristics of the most common types of Seminars; Independent work
drives and energy converters.

Able to identify the functions of the functioning of technological equipment and technological
equipment systems of professional activities are able to develop measures to effectively use of
energy and raw materials

4. Conduct calculations of the sources of the secondary power supply in order to Seminars; Independent work
implement the transportation of electrical vehicles

5. Build communication, taking into account the individual characteristics of the Seminars; Independent work
participants

Forms possible options for solving problems

6. Different circuitry solutions of energy converters with secondary power supply | Seminars; Independent work
sources on the electrical composition.

develops and analyzes generalized solutions to solving the problem

7. to conduct a reasonable choice of sources of secondary power supply For various | Seminars; Independent work
types of electrical vehicles and possible modes of operation.

Able to identify the functions of the functioning of technological equipment and technological
equipment systems of professional activities are able to develop measures to effectively use of
energy and raw materials

8. Calculate electromagnetic processes In the various modes of functioning of Seminars; Independent work
energy converters with integrated secondary power sources.

9. Various methods for estimating the energy intensity of secondary power supply  |Seminars; Independent work
sources

Content and structure of the discipline

Table 3.1
Active Links to learning . oL
Themes forms, hours Hours results Learning activities
Semester: 2
Didactic unit: Course objectives and basic concepts
1. Topic 1.1 Goals and Course Goals and objectives of the
Tasks; Stages of the historical ) -
course; Examples of use in
development of sources of 2 2 1,2 . .
various fields of technology and
secondary power supply (IVE) .
X vehicles.
vehicles.
e Use UT SELUTTUATY JUWET
2. Topic 1.2 Modern condition and sources in electrical vehicles and
prospects for the use of secondary 2 19 prospects for their use in the
power sources in electrical ’ XXI century. in electrical
vehicles. transport complexes and

ovctnme

Didactic unit: General issues of the use of secondary power sources on transport Means.

3. Topic 2.1 The main
characteristics of the sources of the
secondary power supply of
vehicles.

HEE characteristics depending
2 6, 8 on the type and type of vehicle
and the scope of the source.

4. Topic 2.2 Using the sources of
secondary power supply and the
task according to their use on the 2 2 1,6
electrically metropolitan
composition.

Various modes of electrical
vehicles.




5. Topic 2.3 Unconventional and
renewable energy sources.
Hydrogen power. Intellectual
networks

1,23

Prerequisites for the creation and
purpose of the development of
"smart" networks (Smart Grid).
Solar, wind and other types of
non-radiation energy sources.
The instability of the production
of renewable energy sources and
the introduction of IV in the
energy seal, energy storage
systems.

6. Topic 2.4. Development of
traction power supply systems

3,7

Charging stations and
electrotransport connection
points. Integration of sources
and systems of secondary power
supply and renewable energy
sources into the system of
traction power supply.

7. Topic 2.5 Application of IVE in
the system of own needs.

1,3,6

The history of the development
of energy sources to ensure their
own needs. Energobalance and
the share of energy consumption
of comfort chains and their own
needs in the total balance of
electrical machinery. Change in
power consumption depending
on the season.

Didactic unit: Transformative vehicle converting devi

ces

8. Topic 3.1 Electric Energy
Converters.

1,2,7,9

Scope of electrical energy
converters on ETS.
Classification of electrical
energy converters on ETS.
Features and modes of operation
of converters on ETS.
Requirements for electrical
energy converters on ETS.

9. Topic 3.2 Circuit solutions of
energy converters.

2,6

Circuit solutions, two- and
four-channel electrical energy
converters. Work principles.
Features of solutions, ways to
change the voltage in DC power
supply systems. Comparison of
scheme solutions, basic
principles of their choice.

Didactic unit: various types of drives E Nergia (capac

itive and other s

pecies).

10. Topic 4.1 Electrochemical
energy storage devices in traction
drives of electrical vehicles; Circuit
solutions.

3,6,9

Advantages and disadvantages.
Work principles. External
Features of ECNE (Energy
Electrochemical Drives).
Acquaintance with the principles
of choosing scheme decisions of
installations using NE. The
achieved technological level and
promising areas of research.

Didactic unit: Different types of energy storage devices (electromechanical)




11. Topic 4.2 Electromechanical
Energy Drives (EMNE); Examples

Operational features; External
characteristics of EMNE. Work
principles. Examples of use,

. . 2 2 3,6, 7 . .

of use and various circuitry features of operation and various

solutions in transport systems. EMNE circuit solutions in
transport systems.

Didactic unit: Work with databases in Android
Main characteristics;

12. Topic 4.3 Capacitive energy Comparison of ENE with other

drives and capacitors based on a 2 2 3679 types of energy storage.

double electric layer. Examples of e Examples of use on EPS. The

use and circuitry solutions. achieved technological level and
promising areas of research.

13. Theme 4.4 superconducting, Areas of use; examples of using;

hybrid and types of accumulative 2 379 scheme solutions; The

devices. Examples of use and T distribution of energy between

circuitry solutions. the components of the Grie parts.

Didactic unit: Power supply system
Determining the required power

. . of the charging station. Selection

]}4' Them_e 5.1 Chargl_n_g stations of energy sources for installation

or electrical composition, 5 2 789 harai . .
; . . , 8, on a charging station. Electric

equipped with combined energy .

SOUICES. energy t?ufferlng and the -
calculation of the energy drive as
part of the charging station.
Electrically metropolitan

15. Topic 5.2 Types of EPS, composition. Requirements for

regimes of maintenance and 2 2 4,6,7,8,9 |impulse converters when

requirements for IV installing on EPS. Modes of
operation of pulse converters.
Calculations of energy
consumption in various modes of
electrical machinery: the

16. Topic 5.3 Calculation of the calculation of energy in the

accumulative device in the mode of electrical braking;

dependence of the types of 2 2 5,6,7,8,9 |Bufferization of energy in the

electrical composition and motion cycle; Energy in the

maintenance modes. autonomous cycle of electrically
metropolitan composition (thrust
mode). Set the maximum starting
currents.

17. Topic 5.4 Designing the Analysis and selection of

circuitry solutions of an electric 2 2 6.8 circuitry solutions, calculation of

vehicle with a traction drive ' the parameters of the schema
operating from IV. elements.
Table 3.2
Themes o rﬁg,tlr\:gurs Hours Lmksr;gtllletasrnmg Learning activities
Semester: 2

Didactic unit: General issues of the use of secondary power sources on transport Means.

1. Independent study and circuitry
solutions of energy converters with
V.

6

2,3

Independent study of IVE types
and circuitry solutions.




Literary sources

Main literature

1. OBC IPRbooks [DnexkTpoHHBIi pecypc] : 3JIeKTpOHHO-OMOIHOTEYHAs CUCTEMA. -
[Poccusi], 2010. - Pexxum noctyna: http://www.iprbookshop.ru/. - 3arm. ¢ sxpana.

2. buprokos B. B. OcHoBBI mpeobpa3oBanms 3HEPTUN B SJIEKTPOTEXHUYECKUX CHCTEMaX ;| YIeOHHUK /
B. B. Buproxkos ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2015. - 350 ¢. : ., cxemsl, TadIL.. -
Pexxum nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000222684

3. Ynanoe C. H. Bo3o6HoBnsiemMble ucTouHUKY 3Hepruu | [yuebnuk| / C. H. Y nanos. -
Hoeocubupck, 2007. - 431 ¢., [6] 1. uB. wn. : un.. - Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000066636

Additional literature

1. Hlypor H. W. Teopus snextpudeckoit Tsaru | YuedHoe mocodbue / H. Y. Ilypor; HoBocud. roc.
TexH. yH-T. - HoBocubupck, 2004. - 98 ¢. : u.. - Pexxum moctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000031434

Internet resources

1. DeKTPOHHBIHN JEKTOP [DIEKTPOHHBIN pecypc| : aBTOMATU3UPOBAaHHAS 00ydaroias CUCTEMA. -
HosocubGupck : HI'TY, 2016-2017. - Pexxum noctyma: http://el nstu.ru./. - 3ara. ¢ sxpaHna.

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

5. http://znanium.com/

Methodical support and software

Methodological support
1. Illtaur A. A. Mogenuporasue TsiroBoro nprusoaa B Simulink [DnextporHsiii pecype] :
yueOHO-MeTonuueckoe rmocodue / A. A. Illranr, A. B. Marex, M. B. SIpocnasues ; HoBocuO. roc.
TeXH. YH-T. - HoBocubupck, [2015]. - Pesxum moctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000221609. - 3arn. ¢ sxpaHa.

Specialized software

1 Microsoft Office Application Pack
2 Microsoft Office Application Pack

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



ANNOTATION OF THE PROGRAM
Energy drives in the electric transport complex

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 42
hours
4 | Lectures, hours 0
Practical lessons, hours 36
Laboratory studies, hours 0
of them in an active and
7 1. . 20
interactive form, hours
Consultations, hours 4
9 | Independent work, hours 66

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 develop activities On the efficient use of energy and raw materials in the field of electrical transport
complexes; regarding the following learning results:

Able to identify the functions of the functioning of technological equipment and technological equipment
systems of professional activities are able to develop measures to effectively use of energy and raw materials

Capacitive to choose serial and design new professional activity objects; regarding the following learning results:

develops and analyzes generalized solutions to solving the problem

to plan and put the research tasks, choose experimental work techniques, Interpret and submit research results;
regarding the following learning results:

Alasticized and synthesize objects of professional activity

Requirements for the results of mastering the discipline

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

develops and analyzes generalized solutions to solving the problem

1. On the problems and prospects for using energy drives in the electric transport Seminars; Independent work
complex and on electrical vehicles

Alasticized and synthesize objects of professional activity




2. Principles of work and the main characteristics of the most common types of Seminars; Independent work
energy storage facilities

3. to calculate the energy intensity of the energy intensity of energy in order to Seminars; Independent work
implement the autonomous stroke mode; To optimize the mass boiler indicators of
the drives of the drives

Able to identify the functions of the functioning of technological equipment and technological
equipment systems of professional activities are able to develop measures to effectively use of
energy and raw materials

4. Conduct the calculations of the buffer cumulative device, which allows to reduce |Seminars; Independent work
the peaks of power consumption or accumulate electric braking energy

Alasticized and synthesize objects of professional activity

§. Calculate electromagnetic processes In electrical drives with energy drives and | Seminars; Independent work
electrical transport complexes, equipped with devices for energy accumulation

develops and analyzes generalized solutions to solving the problem

6. various options for circuit solutions of electrical vehicles including accumulative |Seminars; Independent work
devices

Alasticized and synthesize objects of professional activity

7. Conduct and justify the choice of the type of energy drive when designing it for  |Seminars; Independent work
various types of electric vehicles

Forms possible options for solving problems

8. Methods for estimating the energy intensity of cumulative Devices Seminars; Independent work

9. On the history of the development of various types of energy storage and applying|Seminars; Independent work
them in various fields of technology; On the prospects for the development of
various types of energy storage devices

Content and structure of the discipline

Table 3.1

Active Links to learning
Hours

Themes forms, hours results

Learning activities

Semester: 2

Didactic unit: Course objectives and basic concepts

Goals and objectives of the
course; Stages of the historical
development of various types of
energy storage and application in

1. Topic 1.1 Goals and Course
Tasks; Stages of the historical

de\/_eloprr_]ent of energy drives in 2 1,9 different fields of technology,
various fields of technology and b-reqi  the electrical
vehicles. sub-regions of the electrica

transport complex and on
vehicles.

The current state of the use of
accumulative devices in
electrical vehicles. Prospects for
the use of various types of
accumulative elements in the
electrical transport complex and
on vehicles. Technologies of
intelligent networks.

2. Topic 1.2 Modern global trends
in the use of accumulative devices
in electrical vehicles. Prospects for 1 2 1,9
the use of various types of
accumulative elements.

Didactic unit: General issues of use of energy drives




3. Topic 2.1 Methods for
determining the energy intensity of

Calculation of energy intensity
of the cumulative device

the cumulative device depending on 1 2 56 depending on the type and type
the type and type of vehicle. of vehicle.
4. Theme 2.2 of the tasks autonomous move; partial
performed by the energy storage recharge mode when moving
device in the traction power supply 1 2 6,9 along the route; Accumulating
system and on the electrically energy of electric braking; NE
metropolitan composition (EPS) application for own needs
Reducing the peaks of
. consumption in traction
5. Topic 2.3 The use of energy networks. Possible options for
storage devices in systems of . ; .
- ) . 1 2 59 placing NE in traction power
electricity supply; Solved basic | ¢ traction
tasks. supp y_sys' ems (. .
substation; interfiner zone;
stopping point)
Schemechnical solutions for the
use of renewable reservoir and
6. Topic 2.4 Synthesis of systems NE in electrical transport
on renewable energy sources 1 2 1,9 complexes, analogs of
(renewable) and cumulative devices application in various fields of
technology. Advantages and
restrictions.
Didactic unit: Electrochemical energy storage devices
Advantages and disadvantages.
External characteristics (Energy
. . Electrochemical Drives) EHNE.
Zhg%[;l(;t%égEelectrochem|cal 1 2 2,8 Comparison of EKNE yar_ious
' types: lead; alkaline; Lithium
and others. Developments in the
field of new types of ECNE.
8. Topic 3.2 Features of the use of
EHNE in the systems of traction Acquaintance with the principles
power supply and drives of 2 2 2,6,7 of choosing scheme decisions of
electrical transport. Circuit installations using NE.
solutions.
Didactic unit: Electromechanical drives Energone
9. Topic 4.1 Comparison of Energy The operational features of this
Electromechanical Drives (EMNE) 1 2,7 type of energy storage. External
with other types of drives. characteristics of EMNE.
10. Topic 4.2 Examples of use and Examples of use and various
various EMNE circuit solutions in 1 2,6 EMNE circuit solutions in
transport systems. transport systems.
Didactic unit: Capacitive energy drives
11. Topic 5.1 Capacitive energy 1 1 2 6 Main characteristics and
drives. ’ examples of use.
12. Topic 5.2 Drives on the basis of g/%?spgiilz(;grgg/itl\cl) IrEag\;velth other
Classic" capacitors and based on 2 2 2,6,7,8 Characteristics of EANE.

the capacitors of the double electric
layer.

Examples of applying this type
of EPS drives.

Didactic unit: Energy storage devices: Pneumatic; inductive; superconducting; hybrid species




Application area. Main
. . characteristics. Advantages and
13. Topic 6.1 Pneumatic and 1 2,7 disadvantages. Examples of
hydroaccumulators TN L
application, including in
electrical transport complexes.
Application area. Main
. . characteristics. Advantages and
14. Topic 6.2_Induct|ve and 1 2,7 disadvantages. Examples of
superconducting P .
application, including in
electrical transport complexes.
Application areas, circuit
15. Topic 6.3 Hybrid types of 1 278 solutions, energy distribution
accumulative devices. n between the components of the
Grie parts.
Didactic unit: Ranking
1. Selecting the EPS type and
modes of its operation. 2.
Determination of the Subsystem
16. Topic 7.1 Main classification of the Electric Transport
requirements for the choice of 2 2 578 Complex (EC) Installation of the
energy drive when designing its T Accumulative Block (the traction
electrical transport complex. power supply system /
electro-separation composition
of the EPS). 3. Selecting the type
of energy storage.
17. Topic 7.2 Algorithm for the . .
choice of NE 7.2.1 The calculation Calculation of the basic .
. parameters of the accumulative
of the main parameters of the - .
. device: a) for autonomous ETS;
energy storage in the power supply 3 4 3,5,6,7,8
_ . b) to accumulate the energy of
system; 7.2.2 Calculation of the X .
. recovery; c) to smooth peaks in
main parameters of NE for use on h .
EPS. the traction power supply system
Power balance when driving
18. Topic 7.3 EPS traction and EPS. Calculation of power
. 3 4 4,5,6,7,8 Co .
energy calculation. consumption in various modes of
movement: traction; braking.
19. Topic 7.4 Design of the Analysis and selection of circuit
electrical circuit of a traction power solutions, calculation of the
. . 1 2 5,6
supply system or vehicle equipped parameters of the schema
with energy storage. elements.
Table 3.2
Active Links to learning . S
Themes forms, hours Hours results Learning activities
Semester: 2
Didactic unit: General issues of use of energy drives
Detailed analysis of various NE:
1. Independent study of various 12 19 characteristics; modes of

types and types of energy storage

operation; restrictions;
Experience in ETC.

Literary sources

Main literature




1. buprokos B. B. OcHoBEI npeoOpa3oBaHus SHEPTUU B JEKTPOTEXHUYECKUX CUCTEMAX | YISOHHK /
B. B. buprokos ; Hosocu0. roc. TexH. yH-T. - HoBocubupck, 2015. - 350 ¢. : ui., cxemsl, TadI.. -
Pexxum nocryrma: http://elibrary.nstu.ru/source?bib_1d=vtls000222684

2. Ypanos C. H. BozobHoBnsiemble uctounuku 3Heprud : [yuebnuk| / C. H. Y nanos. -
HoBocubupck, 2007. - 431 ¢., [6] . uB. wi. : wi.. - Pexxum noctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000066636

Additional literature

1. Hlypor H. W. Teopus snextpudeckoit Tsaru | Yuedbnoe nmocodbue / H. Y. Ilypor; HoBocud. roc.
TexH. yH-T. - HoBocubupck, 2004. - 98 c. : un.. - Pexxum nocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000031434

Internet resources

1. DnextponHo-6mbmmoTeuHas cuctema HI'TY [DnexkTponHsIii pecype] :
3JIEKTPOHHO-OnbIMoTeuHas cucrema. — [Poccust], 201 1. — Peskum moctyma: http://elibrary. nstu.ru/.
— 3arn. ¢ sKpaHa.

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

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

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

5. DeKTPOHHBIH JIEKTOP [DIEKTPOHHBIN pecypc| : aBTOMAaTH3UPOBaHHAs O0y4aroIIasi CHCTEMA. -
Hosocubupck : HI'TY, 2016-2017. - Pexxum noctyma: http://el.nstu.ru./. - 3ara. ¢ sxpana.

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

7. http://znanium.com/

Methodical support and software

Methodological support
1. IlItasr A. A. MonenuposaHue TAroBoro rnpueoga B Simulink [DnextponHslii pecypc] :
yuebHo-MeTomuueckoe mocodue / A. A. IItanr, A. B. Msrex, M. B. SIpocnasues ; HoBocu®. roc.
TeXH. YH-T. - HoBocubupck, [2015]. - Pesxum noctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000221609. - 3ars. ¢ sxpana.
2. Obyuaromas cucrema "DJIeKTPOHHBIN JIEKTOP" | METOOUYECKHE YKA3aHHS JIJIs MIPernoaaBaTeie /
Hosocu®. roc. TexH. yH-T ; [cocT.: A. A. IlItanr, M. B. fApocnasues]. - HoBocubupck, 2017. - 13,
[3] c. : un.. - Pexxum gocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000235425

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 Package for modeling energy systems MathWorks Matlab Simpowersystem



ANNOTATION OF THE PROGRAM
Autonomous electrical transport

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 42
hours
4 | Lectures, hours 0
Practical lessons, hours 36
Laboratory studies, hours 0
of them in an active and
7 1. . 20
interactive form, hours
Consultations, hours 4
9 | Independent work, hours 66

External requirements

Able to develop activities On the efficient use of energy and raw materials in the field of electrical transport
complexes; regarding the following learning results:

Able to identify the functions of the functioning of technological equipment and technological equipment
systems of professional activities are able to develop measures to effectively use of energy and raw materials

Capacitive to choose serial and design new professional activity objects; regarding the following learning results:

develops and analyzes generalized solutions to solving the problem

to plan and put the research tasks, choose experimental work techniques, Interpret and submit research results;
regarding the following learning results:

Able to develop methods and conduct studies of professional activities

Alasticized and synthesize objects of professional activity

Requirements for the results of mastering the discipline

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

1. Z1. Know the main modes of operation of electrical transport complexes and their| Seminars; Independent work
effect on overall energy consumption

develops and analyzes generalized solutions to solving the problem

2. Euristic methods of solving technical problems Seminars; Independent work

3. U6. Be able to calculate the parameters of devices that are part of the energy Seminars; Independent work
installations of vehicles




Able to develop methods and conduct studies of professional activities

4. 73. Know the main circuitry and layout solutions of vehicles, their distinctive Seminars; Independent work
features, advantages and disadvantages

Alasticized and synthesize objects of professional activity
5. U6. To be able to use elementary algorithm and programming skills in one of the |Seminars; Independent work
high-level languages ??as a means of software modeling of the studied objects and
processes

Able to identify the functions of the functioning of technological equipment and technological
equipment systems of professional activities are able to develop measures to effectively use of
energy and raw materials

6. Z3. Know the features of the mode of functioning of electrical complexes and Seminars; Independent work
their effect on energy consumption

Content and structure of the discipline

Table 3.1

Active Links to learning
Hours

Themes forms, hours results

Learning activities

Semester: 3

Didactic unit: Technological components and use of electrical materials such as components of the
electricity , electrical and radio-electronic equipment.

1. Features of the working

conditions and requirements for Examine the appointment, scope
various types of autonomous 4 4 1,6 and classification of autonomous
transport. Structural schemes of transport.

electric drives.

Didactic unit: Power loss in elements of the power supply system.

2. Transport thermal motors.
Thermodynamic cycles of piston
thermal motors. Characteristics of Get information on primary
diesel engines, gas turbine energy sources of autonomous

must-houses. Systems of automatic 4 8 1.2 vehicles: characteristics and
control of the thermal engine. applications.

Features of regulating gas turbine

installation.

Didactic unit: Secondary energy sources (electromechanical drives Energone)

Requirements for characteristics
of generators. Excitation systems
for convex and hyperbolic
characteristics of the generator.
Joint operation of the thermal
engine and generator.

3. Permanent and AC generators. 4 10 2

Didactic unit: System analysis

Combined regulation of the
4 10 3,4 diesel generator and traction
engines.

4. Permanent and AC transmissions
control systems.

Didactic unit: Chains of control and protection

5. Electric heat engine start, heat Management of traction electric
4 4 5 - .
motor controller control. motors. Protection of equipment.

Table 3.2

Active Links to learning
Hours

Themes forms, hours results

Learning activities




Semester: 3

Didactic unit: Power loss in elements of the power supply system.

3. Primary autonomous energy 5 3 Primary autonomous energy
sources sources

Didactic unit: Secondary energy sources (electromechanical drives Energone)

2. Secondary sources of 8 3 Secondary sources of
autonomous transport autonomous transport

Didactic unit: System analysis

1. Principles for constructing
automatic control systems, SAR
generator, combined heat engine
control and generator.

Transmission of
10 4 variable-constant and alternating
current.

Literary sources

Main literature
1. OBC IPRbooks [DnexTponHEIi pecypc] : 21eKTpOHHO-OMOIHMOTEUHAS CUCTEMA. -
[Poccust], 2010. - Peskum moctymia: http://www.iprbookshop.ru/. - 3ars. ¢ sxpana.
Internet resources

1. laprenkor A. b. UMutaumronHas MOAeIb JIEKTPONPUBOIA HA 6a3e MATPUIHOTO
npeobpasosatens yactotel / A. B. laprerkos, M. B. Bopoteinues, M. A. Bapsirun // Tpyast HITY
um. P. E. AnekceeBa. DiekTpoTexHHKa U IeKkTposHepreTuka. - 2014. - Ne 5 (107). - C. 59-64. -
Pexxum moctyna: http://www.nntu.ru/trudy/2014/05/059-064 .pdf. - 3armn. ¢ s3xpana.

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

5. http://znanium.com/

Methodical support and software

Methodological support
1. ABTOHOMHBIE 3JIEKTPOTPAHCIIOPTHLIE CPEACTBA | MPOTpaMMa, 3a1aHus U METOOHYECKHe
yKa3aHUs K U3yUYEHUIO KypCa U BBIMOJIHEHUIO PACUueTHO-rpaduuecKux 3aIaHuii CTyIeHTaMHI
3JIEKTPOMEXaHHUYECKOro (akyapTeTa crienuanbHocTH 140606 "Dnektpudeckuit Tpancmopt” /
Hogocub. roc. TexH. yH-T ; [cocT. B. B. buprokos]. - HoBocubupck, 2014. - 21, [2] ¢. : win.. -
Pexxum noctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000212874
2. buprokos B. B. ABTOHOMHBIE 3IeKTPOTPAHCIIOPTHLIE CPeCTBA [ DIEKTPOHHBIHN pecypc] :
AJIEKTPOHHBIN yueOHO-MeToanyeckuii komruieke / B. B. buptokor ; HoBocub. roc. TexH. yH-T. -
Hosocubupck, [2017]. - Pesxxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000215001. -
3aru. ¢ 3KpaHa.

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
Hybrid vehicles

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 42
hours
4 | Lectures, hours 0
Practical lessons, hours 36
Laboratory studies, hours 0
of them in an active and
7 1. . 20
interactive form, hours
Consultations, hours 4
9 | Independent work, hours 66

External requirements

Able to develop activities On the efficient use of energy and raw materials in the field of electrical transport
complexes; regarding the following learning results:

Able to identify the functions of the functioning of technological equipment and technological equipment
systems of professional activities are able to develop measures to effectively use of energy and raw materials

Capacitive to choose serial and design new professional activity objects; regarding the following learning results:

develops and analyzes generalized solutions to solving the problem

to plan and put the research tasks, choose experimental work techniques, Interpret and submit research results;
regarding the following learning results:

Able to develop methods and conduct studies of professional activities

Alasticized and synthesize objects of professional activity

Requirements for the results of mastering the discipline

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

Alasticized and synthesize objects of professional activity

1. On the fuel and energy resources. |Seminars; Independent work

develops and analyzes generalized solutions to solving the problem

2. about nature and characteristic properties of chemical bonds, types of chemical | Seminars; Independent work
reactions

Able to develop methods and conduct studies of professional activities




3. Calculate electromagnetic processes in the electric drives of the GTS and the
energy distribution in various parts of the energy installations

Seminars; Independent work

4. to conduct energy-intensive calculations Energy drives in order to implement the
autonomous stroke mode

Seminars; Independent work

5. Calculate buffer storage device, allowing to reduce Piquitics of power
consumption or accumulate energy in electrical braking mode

Seminars; Independent work

6. to calculate the primary source of energy of the hybrid vehicle; DVS power
determination

Seminars; Independent work

Able to develop methods and conduct studies of professional activities

7. To be able to conduct and justify the choice of energy drive when designing it for
various types of electrical vehicles

Seminars; Independent work

develops and analyzes generalized solutions to solving the problem

8. various options for the circuit solutions of hybrid electrical vehicles

|Seminars; Independent work

Able to identify the functions of the functioning of technological e

quipment and technological

equipment systems of professional activities are able to develop measures to effectively use of

energy and raw materials

9. Principles of operation and the main characteristics of the most common types of
energy and autonomous storage facilities. Power sources

Seminars; Independent work

develops and analyzes generalized solutions to solving the problem

10. to select various configurations of hybrid energy installations with energy

Seminars

storage devices of various types and autonomous power preinsists

Content and structure of the discipline

Table 3.1
Themes o rﬁg,t'%’gurs Hours Lmksrzzultle;rnmg Learning activities
Semester: 3
Didactic unit: Course objectives and basic concepts
Goals and objectives of the
course; Stages of historical
1. Topic 1.1 Goals and Course development of energy drives in
Tasks; Stages of historical 2 1,2 various fields of technology and
development of hybrid vehicles. vehicles; The development of
hybrid sources of energy in the
composition of electric vehicles.
The current state of the use of
2. Topic 1.2 The current state of the various types of hybrid power
use of storage devices in electrical 2 19 plants in electrical vehicles.
vehicles. Prospects for use in ’ Prospects for the use of various
hybrid electrical engineers. types of accumulative elements
in transport systems.
Didactic unit: General issues of device and design of GTS
Energy installation schemes:
4. Topic 2.1 Basic schemechnical sequential; parallel; Mixed.
solutions for the execution of Energy approach to the issue of
. - 2 3,7,8 T .
power energy installations In substantiation of the main
hybrid electric vehicles (GTS) components of the hybrid energy
installation of the vehicle.




5. Topic 2.2 Methods for
determining the energy intensity of

Methods for determining the
energy intensity of the

NE and PE power depending on the 2 2 3,8 cumulative device depending on
type and type of vehicle. the type and type of vehicle.
Autonomous move;
6. Topic 2.3 Tasks performed by 1 2 18 Accumulating energy of electric
NE and Pie on the vehicle ’ braking; Reducing peak load in
power supply networks.
Didactic unit: Primary sources of GTS Energy
Various types of primary energy
7. Topic 3.1 Modern Development sources (PE) GTS: o_IleseI
of Primary Energy Sources GTS 3 1.2 generators, gas turbine
generators, fuel cells and other
promising solutions
Conditions and modes of FE
. . operation. Requirements for PE.
goszég (3;.T28Pr|mary Energy 2 1,10,8,9 Principles and methods of
designing PIE. Alignment of
various types of Pie GTS.
Didactic unit: Auxiliary electrical equipment of typical vehicles.

9. Topic 4 Comparison of Energy
Electromechanical Drives (EMNE)
with other types of drives.
Examples of use and various
EMNE circuit solutions in transport
systems.

7,8,9

The operational features of this
type of energy storage. External
characteristics of EMNE.
Examples of use and various
EMNE circuit solutions in
transport systems.

Didactic unit: Secondary energy sources (elec

trochemical energy storage)

10. Topic 5 Electrochemical energy
storage. Features of the use of
ECNE in traction drives of
electrical transport. Circuit
solutions.

10, 8,9

Advantages and disadvantages.
External characteristics (Energy
Electrochemical Drives) EHNE.
Acquaintance with the principles
of choosing scheme decisions of
installations using NE.

Didactic unit: Secondary energy sources (Capacitive energy drives)

11. Topic 6. Capacitive energy
drives. Drives on the basis of

Main characteristics and
examples of use. Comparison of
ENE with other types of energy

"classic" capacitors and based on 2 2 10,7.8,9 storage. Characteristics of
double electric layer capacitors. EANE. Examples of applying
this type of EPS drives.
Didactic unit: Secondary sources of Energy (Hybrid types of storage devices)
Application areas, circuit
12. Topic 7.1 Hybrid types of 1 10.7.9 solutions, energy distribution

accumulative devices.

between the components of the
Grie parts.

Didactic unit: Calculation of the parameters of the hybrid energy inst

allation of an electric vehicle

13. Topic 7.2 Main classification
requirements for the choice of
energy storage with its design for
electrical composition.

3,7

Selection of types of NE for
EPS.




14. Topic 7.3 Calculation of peak

Calculation of the power of PIE
GTS, taking into account the

X 1 1 6,8 peak power of the buffer drive of
power, dynamic factor of GTS. the energy, the thinning of the
NE type.
Calculation of averaged power

15. Topic 7.4 Calculation of Pie. 1 1 3,6,8,9 of the primary energy source.
Clarification of the type of Pie.
Maintenance modes.

16. Topic 7.5 Tarara cTammka GTS.| 2 2 56,78 [EStablishingrestrictions and
construction of traction
characteristics.

17. Topic 7.6 The calculation of the Calpulf.mon of re5|st.ance forces:

X rolling; from wonds; from

forces of resistance to the 1 1 3,4,5,6 . . o L
interaction with air medium;

movement of the GTS. . .
Resistance overclocking.

Energy calculation in electrical
braking mode. Calculation of a
18. Topic 7.7 Calculation of a buffer cumulative device. The
. . 2 2 3,5,7,8

buffer cumulative device. energy exchange between the
primary source of energy and the
traction engine.

19. Topic 7.9 Calculation of the Calculation of the main

main parameters of the energy drive parameters of the energy storage

. 2 2 4,7,8,9 . .

to implement the autonomous for implementating autonomous

stroke. stroke.

20. Topic 7.10 Design of the Selection of circuit solutions,

electrical circuit of the vehicle by a 2 2 3,8 calculation of the parameters of

combined energy setting. the schema elements.
Table 3.2
Active Links to learning . A
Themes forms, hours Hours results Learning activities

Semester: 3

Didactic unit: General issues of device and design of GTS

1. Independent study of types of NE| 6 59 Independent study of energy

and Pie

storage types

http://elibrary.nstu.ru/source?bib_1d=vtls000066636

Literary sources

Main literature
1. buprokos B. B. OcHOBEI mpeoOpa3oBaHust SHEPTUH B JIEKTPOTEXHUIECKUX CUCTEMAaX . yYeOHHK /
B. B. buprokos ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2015. - 350 c. : win., cxemsr, Tadim.. -
Pesxxum nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000222684

2. Ynanos C. H. BozoOHOBsieMbie UCTOYHUKH dHepruu : [yueOnuk] / C. H. YV nanos. -
Hoeocubupck, 2007. - 431 ¢., [6] 1. uB. wn. : un.. - Pexxum moctymna:

3. OBC IPRbooks [DnexTpoHHEsIii pecypc] : 21eKTpOHHO-OUOIHOTEYHAS CUCTEMA. -
[Poccust], 2010. - Pexxum noctyma: http://www.iprbookshop.ru/. - 3arm. ¢ skpana.

Internet resources

1. http://elibrary nstu.ru/

2. https://e.lanbook.com/




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

4. DNeKTpOHHBIN JIEKTOp [ DJIEKTPOHHBIH pecypc]| : aBTOMaTU3UpPOBaHHAsE 00yUaroIasi CUCTeMA. -
Hosocubupck : HI'TY, 2016-2017. - Pexum moctyma: http://el.nstu.ru./. - 3arn. ¢ sxpana.

5. http://znanium.com/

Methodical support and software

Methodological support
1. IlTtasr A. A. MonenupoBaHue TAroBoro rnpueoga B Simulink [DnektponHslii pecypc] :
yuebHo-mMeTomuueckoe mocodue / A. A. IItanr, A. B. Msrex, M. B. Spocnasues ; HoBocu®. roc.
TexH. yH-T. - HoBocubupck, [2015]. - Pexum noctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000221609. - 3arx. ¢ sxpaHa.
2. O0yuaromas cucrema "DJIeKTPOHHBIN JIEKTOP" | METOOUYECKHE YKA3aHHS JIJIs MIPEIoIaBaTeie /
Hosocub. roc. TexH. yH-T ; [cocT.: A. A. Illtanr, M. B. SApocnaeues]. - HoBocubupck, 2017. - 13,
[3] c. : un.. - Pexxum goctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000235425
3. Illypor H. K. Teopus snextpudeckoii sirn | YuedHoe mocodue / H. U. Ilypor; HoBocu®. roc.
TexH. yH-T. - HoBocubupck, 2004. - 98 ¢. : uj.. - Pexxum nocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000031434

Specialized software
1 Microsoft Office Application Pack
2 Development of cross-platform applications Microsoft Visual Studio 2015

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



ANNOTATION OF THE PROGRAM

Methods of scientific knowledge

Course: 2, semester : 3

Semester
Ne Kind of activity 3
1 | Total credits 1
2 | Total hours 36
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. . 10
interactive form, hours
Consultations, hours 2
9 | Independent work, hours 14

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

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

following learning results:

Selects the necessary research method to solve the task

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

actions; regarding the following learning results:

Forms possible options for solving problems

Requirements for the results of mastering the discipline

The results of the study of the discipline

Forms of organizing classes

1. OPK-1. 1 1. Formulates the objectives and objectives of the study

|Seminars; Independent work

Forms the decision-making criteria

2. OPK-1. 3 3. Formulates the decision criteria |Seminars
Forms possible options for solving problems
3. UK-2. 1 1. To know: types of resources and restrictions for addressing Seminars

professional tasks; Basic methods for evaluating different ways to solve problems;
current legislation and legal norms regulating professional activities.




Selects the necessary research method to solve the task

4. OPK-2. 1 1. Selects the necessary research method to solve the task

|Seminars; 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: Basic scientific paradigms.

1. Science Philosophy and
Scientific Cognition Methodology

1,34

The seminar discusses issues:
Science as a kind of knowledge
and social institution. Scientific
communities. Science as a form
of culture, its position in the
cultural system. Democipation of
spheres (demarcation) of
science, philosophy and religion.
The concept of the scientific
picture of the world and the
scholar paradigm. The identity
of the scientist: a psychological
and socio-cultural portrait.

2. Empirical level of scientific
knowledge

1,2,3,4

The seminar discusses issues:
Registration of the first
theoretical model of science. O.
Kont and the birth of the
philosophical school of
positivism: the conceptual basis
for the emergence of the first
theoretical models of science.
The idea of three stages of the
intellectual evolution of a
person: religious, metaphysical
and positive. Model of science
K. Popper and the principle of
falsificationism. The concept of
research programs |. Lakatos.
Methodological anarchism P.
Faye-slave. The theory of
scientific revolutions T. Kuna.

3. Systematization and summarized
experience. Specificity of empirical

concepts and laws

1,34

The seminar discusses issues:
Antique science. Science in the
Middle Ages. Classical science
of the era of the new time.




4. Methods of theoretical research

1,34

The seminar discusses issues:
The formation of the paradigm
of the non-classic science (1920s
- 1970s) in connection with the
change in ideas about matter in
electrodynamics and quantum
physics. The theory of relativity
A. Einstein on the space and
time and the quantum-relativistic
picture of the world of
non-alcohol science.
Postno-classical paradigm:
science in the conditions of
post-industrial general and the
culture of postmodern (since the
1970s). Self-consciousness of
post-advertising science in
culture. Antiscentism.
Self-organization in nature and
synergic picture of the world.

Didactic unit: TCP / IP network and administering them.

5. The role of models in
knowledge. System approach in
modern science.

1,34

The seminar discusses issues:
Evolution of the development of
synergetics and risomic.
Synergetics is the general theory
of self-heal. Riseliness - Science
of Oso-Bass form activities.

6. Basic laws of development and
general methodological problems off
scientific knowledge

1,34

The seminar discusses issues:
Synergetics and modern
scientific knowledge. Genesis of
the subject of synergeti ki. The
specificity of the concept of
synergetics. Specific features of
synergetics methods. The place
and role of synergetics in the
system of scientific knowledge.
Synergetics in the context of
Kul-tours.

Literary sources

Main literature

1. bykuna E. 5. Metons! HayuHoro nosHanus : yaeOnoe nocobue / E. 5. Bykuna, B. A. Konesaros
; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2014. - 161, [1] c. : uin.. - Pexum nocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000213985

Additional literature

1. KyneTryponorus : Teopust u uctopust KyiabTypsl : yaebnuk / [E. 5. Bykuna u np. ; ots. pen. E. A
Bykuna] ; HoBocud. roc. TexH. yH-T. - HoBocubupck, 2010. - 341 c.. - Pesxum moctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000125869

2. XpecromaTus 1o KyJIbTypoJiorud ;| yueoHoe nmocodue / [E. 5. bykuna u np.] ; HoBocu®6. roc.
TexH. YH-T ; [0TB. pen. E. . Bykuna]. - HoBocubupck, 2008. - 146, [1] c.. - Pexxum gocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000083340

Internet resources




1. Aaapees I'. 1. OcHOBBI HayqHOM pabOTHI ¥ METONOJIOTHS TUCCEPTALMOHHOTO UCCIeIOBAHUS
moHorpadus / I'. U. Aunpees, B. B. bapsunenko, B. C. Bep6a, A. K. Tapacos — Caukr-IletepOypr
: Uzn-Bo Jlans, 2012. — 296 c. // U3narenbctBo «Jlauby [DnekTpoHHbIH pecypce] :
3JIEKTPOHHO-OMOmMoTeuHas cucrema. - [Poccwmsi], 2010. - Pexxum mocryna:
http://e.lanbook.com/books/element.php?pll _1d=28348. - 3arx. ¢ sxpana

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

5. http://znanium.com/

Methodical support and software

Methodological support
1. Konesaroe B. A. MeTtonosnorus u HCTOPUSA HAYKH U TEXHHUKH ;| y4eOHO-METOqUUECKOe TTOco0ue /
B. A. Konesaros, E. A. bykuna, C. . Uynunos ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2011,
- 49, [2] c. : Tabn.. - Pexxum mocryma: http://elibrary nstu.ru/source?bib_id=vtls000153645
2. XpecTomarus 10 METOMOJIOTHH, HCTOPUH HAYKH M TEXHUKHU : yueOHO-METONHUECKOE TIoco0ue /
[aBT.-cocT.: E. 5. Bykuna, E. B. Kimumakosa] ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2011. -
205, [1] ¢. : nn.. - Pexxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000157793
3. Crienuuka NOHATHIHOTO arnapara CHHEPreTHKH | METOINYECKOe MOCOOHE [Uist MArMCTPAHTOB /
Hosocub. roc. TexH. yH-T ; [cocT. E. A. bykuna]. - HoBocubupck, 2012. - 30 c. : wi.. - Pexxum
noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000176261

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
Patent learning

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 29
hours
4 | Lectures, hours 0
Practical lessons, hours 18
Laboratory studies, hours 0
of them in an active and
7 1. . 0
interactive form, hours
Consultations, hours 9
9 | Independent work, hours 79

External requirements

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

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

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

to plan and put the research tasks, choose experimental work techniques, Interpret and submit research results;
regarding the following learning results:

Alasticized and synthesize objects of professional activity

Requirements for the results of mastering the discipline

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

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

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

uses modern information-communications for communication

2. UK-4. 3 3. Uses modern information communications for communication |Seminars; Independent work
Alasticized and synthesize objects of professional activity
3. PC-2.V/PR. 2 2. Capacked to analize and synthesize objects of professional Seminars; Independent work

activity




Content and structure of the discipline

Table 3.1

Active

Links to learning

Themes forms, hours Hours results Learning activities
Semester: 2
Didactic unit:
. Training in distinguishin
L Inr)ovatlve process and stages of 2 2 1 innovat?on activit?es Whegn
creating new techniques creating new equipment
2. The concept of intellectual
property and orga}nlzathngl . Teaching the basics of protection
provision of public administration 2 2 of intellectual brovert
in the field of intellectual property property
protection
3. Registration of patent rights to 6 13 Teaching the foundations of the
industrial property ’ application for inventions
4. Contract and licenses for 2 13 Training elements of licensed
industrial property ’ transmission rights
5. Heuristic methods for solving
technical tasks: brainstorming, 6 193 Training elements of the theory
morphological analysis, expert T of solutions of inventive tasks
methods, TRIZ.
Table 3.2
Active Links to learning . A
Themes forms, hours Hours results Learning activities
Semester: 2
Didactic unit:
2. Protection of industrial property 25 3 ;:‘gggpsl Protection of Industrial
3. Protection of industrial property 15 1,2,3 issguu(:xgoggg?igf;[gﬁgmogy for
1. Euristic methods for solving 39 1 Study of the theory of solutions
technical tasks of inventive tasks

http://elibrary.nstu.ru/source?bib_1d=vtls000234359

ABTOPH3HP. MOJIb30BATENIEH

Literary sources

Main literature
1. HTanmypos I'. A. IlaTenTHBIE HCcCIeqOBaHUS ITPH CO3MAHUH HOBOW TexHUKH. MH)keHepHOe

TBOpPUECTBO : [yuebHoe nocodue] /. A. Illanurypos ; HoBocu6. roc. TexH. yH-T. - HoBocuOupcek,
2017. - 113, [2] c. : w1, Tabm.. - Pexxum gocryma:

Additional literature
1. Menynueuxuii, B. M. Comeprkanue u CTPyKTypa MaTeHTHBIX HcciaenoBanuii / B. M.

Menyneuxuii. — Cankt-IletepOypr : Yuusepcurer UM TMO, 2015. — 48 ¢. — ISBN 2227-8397.
— Texkcr : anexTpoHHbIM // DnekTpoHHo-6ubmuoreunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/68134 html (mara obpamenus:: 26.02.2021). — Pexum moctyma: mis

Internet resources




1. ®enepanbHas cinyx0a MO UHTEIUIEKTYyaIbHOM coOCcTBeHHOCTH | PocnaTeHT [DneKTpOHHBIN
pecypc] : opunmansHeIil caiiT. - Pexum noctyrma: http:// www.rupto.ru/. - 3ari. ¢ s3xkpaHa.

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

5. http://znanium.com/

Methodical support and software

Methodological support

1. ITaTeHTHBIE HCCEAOBAHUS. CAMOCTOSITEIbHAS paboTa | MEeTOAUYECKUE YKa3aHUs s BCeX (hopMm
oOyuenus (HarpasieHus "MenemxkmenT", "InekTpodHepreTuka u djektporexuuka’) / HoBocuO.
roc. Texs. yH-T ; [cocT.: I'. A. [llanmypos, T. B. Jpyxunaunal. - HoBocubupck, 2014. - 36, [1] c. :
wi.. - Pexxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000203029

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



