1 Foreign Language

2 Philosophy

3 History

4 Fundamentals of Law

5 Higher Mathematics

6 Linear Algebra

7 Chemistry

8 Physics

9 Computer Science

10 |Introductory Course in the Field of Study

11 |Life Safety

12 |Electrical Engineering

13 |Special Chapters of Higher Mathematics

14 |Technical Thermodynamics

15 |Engineering Mechanics

16 |Fluid Dynamics

17 |Engineering Graphics

18 |Metrology

19 |[Materials Science

20 |Fundamentals of Personal and Communicative Culture
20.1 |Scientific and Business Speech Culture

20.2 |Culture and Personality

21 |Conflictology

21.1 |Social Technologies

21.2 |Organizational Psychology

22 |Combustion Physics

23 |Nonconventional and Renewable Energy Sources
24 |Economics and Basis Management of Enterprise
25 |Occupational Safety

26 |Heat and Mass Transfer

27 | Turbines of thermal electric stations and atomic electrical stations
28 |Boiler Units and Steam Generators

29 |Automation of Heat Power Processes

30 | Coolants and their properties

31 | Environmental technologies on thermal power plants
32 | Anti-emergency control in power systems

33 |Technical Metrology and Devices

34.1 |Heat and Atomic Power Stations

34.2 | Heat engines and superchargers

35.1 |Electrical Equipment of Power Plants

35.2 | Heat-shared equipment of enterprises

36.1 |Industrial Heat Power Engineering

36.2 | technological energy carriers

37.1 | Technology of Centralized Power and Heat Production
37.2 |Power Use in Power Engineering and Technologies
38.1 | Special Power Supply Questions




38.2

Mathematical Modelling of Heat Power Systems

39.1

Water Treatment/Preparation

39.2

Water-chemical modes of thermal electric stations

40.1

Energy Saving in Heat Power Engineering and Heat Technologies

40.2

Modern Energy Problems

41

Physical Training and Sport

41.1

Physical Education

42

Academic Internship: Orientation

43

Curriculum: Practice to receive primary software skills

44

Manufacturing Practice: Technological Practice

45

Pre-Graduation Training: Research Activity

46 |Preparation for and Taking the State Examination
47 | Modern video systems
48 |Public Speech Language and Logic

49

Project Activity




ANNOTATION OF THE PROGRAM
Foreign language

Course: 12, semesterbl : 1234

Semester
Ne Kind of activity 1({2]3 |4
1 [Total credits 213 |3
2 | Total hours 72|108(108| 72
3 Total classes in the contact form, 45|48 |48 |45
hours
4 | Lectures, hours 0|0 |0 |O
Practical lessons, hours 36|36 |36 |36
Laboratory studies, hours 0|0 (0 |O
! ingrg::isei?;rr]nﬁ:)\aersand 10128 |18 |16
Consultations, hours 7110 |10 |7
9 | Independent work, hours 27|60 [60 |27

External requirements

is able to search, critical analysis and synthesis of information, apply a systematic approach to solving the set
Tasks; regarding the following learning results:

uses a systematic approach to solve problems

is able to carry out business communication in oral and written forms in the state language of the Russian
Federation and foreign language (AH ); regarding the following learning results:

demonstrates the ability to exchange business information in oral and written forms of at least one foreign
language

Requirements for the results of mastering the discipline

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

uses a systematic approach to solve problems

1. MC-1. 2 2. Uses the system approach to solve the tasks of |Seminars; Independent work

demonstrates the ability to exchange business information in oral and written forms of at
least one foreign language

2. UK-4. 2 2. Demonstrates the ability to exchange business information in oral and |Seminars; Independent work
writing forms of at least one foreign language

Content and structure of the discipline




Table 3.1

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 1

Didactic unit: Basics of intercultural communication (Crosscultural Communication)

1. Speech etiquette in interpersonal
communication.

1,2

Reading, translation of general
cultural texts , fulfillment of
lexico-grammatical and speech
tasks on the topic, discussion of
problematic issues, modeling
communicative situations,
presentation of messages

2. Features of intercultural
communication.

10

1,2

reading, translation of the
general cultural texts, the
implementation of
communicative tasks on the
topic, discussion of problematic
issues, modeling communicative
situations, presentation of
messages

Didactic unit: Higher education (Higher Education)

3. Higher education in Russia.
NSTU is a major educational
center.

10

1,2

reading, translation of the
general cultural texts, the
implementation of
communicative tasks on the
topic, discussion of problematic
issues, modeling communicative
situations, presentation of
messages

4. Higher education in the United
States and the UK. Educational
programs in Russia and abroad.

1,2

Reading, translation, listening to
audio advertists, performing
written vocabulary-grammatical
and speech tasks, presentation of
information in the form of
graphic schemes, modeling of
communicative situations,
preparation and presentation of
messages, their discussion

Semester: 2

Didactic unit: Science, Technology, Society (Science, Technologiy, Society)

1. Scientific achievements in the
selected industry.

1,2

Reading, translation, listening to
audio advertists, performing
written lexico-grammatical and
speech tasks, presentation of
information in the form of
graphic schemes, modeling
communicative situations,
preparation and presentation of
reports, discussing them




2. Modern Technologies and
Innovations in The selected
industry.

Reading, translation, listening to
audio advertists, performing
written lexico-grammatical and
speech tasks, presentation of
information in the form of
graphic schemes, modeling
communicative situations,
preparation and presentation of
reports, discussing them

Didactic unit: Basics of Engineeri

ng (Fundamentals o

f Engineering)

3. Systems, processes, planning,

Reading, translation of textual
materials, listening to audio
advertists, performing written
language and speech tasks,

: 8 10 1,2 ; o
design. modeling communicative
situations, preparation and
presentation of messages, their
discussion
Reading, translation, listening to
audio advertists, performing oral
4 7-conversion and and written lexico-grammatical,
discrete-temporal transformation 8 10 1,2 speech ta_SkS: moqlelln_g of
. communicative situations,
Fourier. . A
preparation and presentation of
communications, projects, their
discussion
Semester: 3
Didactic unit: Future Profession (Future Profession)
Reading, translation, listening to
audio advertists, execution of
1. Objectives, tasks. The content of written vocabulary “Grammatic
! e, and speech tasks, presentation of
future professional activities, the . Co
. . . 4 12 1,2 information in the form of
requirements for a specialist of this raphic schemes. modelin
direction of preparation, duties. graphic scnemes, modeting
communicative situations,
preparation and presentation of
oral messages, their discussion
Reading, translation of text
materials, listening to audio
advertists, performing written
2. Job search. Device for work. 6 12 1,2 Iexmo-gramr_natlcal and s_peeph
tasks, modeling communicative
situations, preparation and
presentation of communications,
Projects, discussion
Reading, translation of text
3. Features of intercultural materials, listening to audio
communication in professional advertists, performing written
activities. Types of business crops. 8 12 19 lexico-grammatical and speech
Business trip. Meetings. ’ tasks, modeling communicative
Conversation. Projects. situations, preparation and
Presentations. presentation of communications,
Projects, discussion

Semester: 4

Didactic unit: English for special

purposes (ESP)




1. Safety of vital activity in the
technosphere. Safety of

Reading, translation of the texts
of professional content, the
execution of oral and written
lexico-grammatical, speech

technological processes and 18 1,2 tasks, mo_del_mg O.f .
industries. Labor safety. communicative situations,
preparation and presentation of
reports, messages, their
discussion
Reading, translation, listening to
2. Engineering environmental audio advertists, performing oral
protection. Protection of the natural and written lexico-grammatical
environment and resource saving. 18 1,2 and speech tasks, modeling of

Fire safety. Protection in
emergency situations.

communicative situations,
preparation and presentation of
reports, their discussion

Literary sources

Main literature

1. OBC IPRbooks [DnekTpoHHBIi pecypc] : 31eKTpOHHO-OMOIHOTeYHas CHCTEMA.
[Poccusi], 2010. - Pexxum noctyma: http://www.iprbookshop.ru/. - 3ari. ¢ skpana.

2. OBC IPRbooks [DnexTpoHHEII pecypc] : 3MeKTPOHHO-OMOIUOTeUHAs CUCTEMA.
[Poccust], 2010. - Pexxum noctyma: http://www.iprbookshop.ru/. - 3arm. ¢ sxpana.

3. OBC IPRbooks [DnexTpoHHBIH pecypc] | 2IeKTPOHHO-OHOIMOTETHAS CHCTEMA.
[Poccust], 2010. - Pexxum noctyma: http://www.iprbookshop.ru/. - 3arm. ¢ skpana.

4. 9BC IPRbooks [DnexTpoHHBIi pecypc] : 3JIeKTPOHHO-OUOIMOTeYHAsI CUCTEMA.
[Poccust], 2010. - Pesxum noctyma: http://www.iprbookshop.ru/. - 3ars. ¢ sxpana.
Additional literature

1. OBC IPRbooks [DnekTpoHHBIi pecypc] : 31eKTpOHHO-OMOIHOTeYHas CUCTEMA.
[Poccusi], 2010. - Pexxum noctyna: http://www.iprbookshop.ru/. - 3aru. ¢ skpana.

2. OBC IPRbooks [DnexTpoHHBIi pecypc] : 2MeKTPOHHO-OHOIMOTEYHAS CHCTEMA.
[Poccust], 2010. - Pexxum noctyma: http://www.iprbookshop.ru/. - 3arm. ¢ skpana.

Internet resources

1. MyneTutpaH [DaeKTpOHHBIN pecypc] | 3JIEKTPOHHBIE CJIOBApH | caliT. - Pexxum noctyna:

http://www.multitran.ru/c/m.exe?a=1&SHL=2. - 3aru. ¢ 3xpaHa.

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. OBC IPRbooks [DnekTpoHHBIi pecypc]| : 3IeKTpOHHO-OMOIHOTEYHAsS CUCTEMA. -
[Poccusi], 2010. - Peskum moctymia: http://www.iprbookshop.ru/. - 3arm. ¢ sxpana.

2. 9BC IPRbooks [DnekTpoHHBII pecypc] : 2JeKTPOHHO-OMOIMOTEYHAsS CUCTEMA. -
[Poccusi], 2010. - Pexxum noctyna: http://www.iprbookshop.ru/. - 3arm. ¢ sxpana.

3. Enpumosa H. B. Active English [Onextponnsiii pecypc]. U. 1 : anekTpoHHbII

yuebHo-meTonuueckuii komruieke / H. B. Endumona ; HoBocu®. roc. TexH. yH-T. - HoBocuOupck,
[2014]. - Pesxum nocryma: http://elibrary nstu.ru/source?bib_1d=vtls000202971. - 3arn. ¢ sxpaHa.



4. Kutoea E. T. Cross-cultural communication [ 3eKTpOHHBIH pecypc] : 3JIEKTPOHHBIH
yuebHno-meronuueckuii komrureke / E. T. Kurora ; HoBocu®. roc. TexH. yH-T. - HoBocHOUpCK,
[2017]. - Pesxum mgoctyma: http://elibrary nstu.ru/source?bib_id=vtls000230335. - 3arn. ¢ skpaHa.

5. Kurtoea E. T. Meronnueckue peKOMeHIAUH 10 OPraHU3aUHA CaMOCTOSITENFHOM paboTh
CTYIEHTOB IPU U3YUSHUU aHTJIUICKOTO sI3bIKa [ DJIEKTPOHHBIN pecypc] : yueOHO-MeTOANYECKOe
nocobue / E. T. Kurosa ; HoBocub6. roc. texH. yH-T. - HoBocubupck, [2016]. - Pexxum goctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000230334. - 3arx. ¢ skpaHa.

6. Polyankina S. Y. PykoBoICTBO 10 MOATOTOBKE MPE3EHTALINI HA aHTJTUHCKOM S3bIKE
[DnexTpoHHBIH pecypc] : anMeKTpoHHBIN yueOHO-MeTomuueckuii komruieke / S. Y. Polyankina ;
Hosocub. roc. rexn. yH-T. - HoBocubupck, [2015]. - Pexum nocrtymna:
http://elibrary.nstu.ru/source?bib_id=vtls000214342. - 3ars. ¢ sxpana.

7. lllabynuna K. JI. UHOCTpaHHBIH S3bIK [ DNIEKTPOHHBIN pecypc| : 3JIeKTPOHHBIN
yueOHO-MeTonnYecKuil Komruieke [Hampasienue nmoarotoku: 20.03.01 Texuocdepnas
oesomacuocts | / K. 1. llabynuna, E. C. Paxmerosa, E. C. Poxkosa ; HoBocu0. roc. TexH. yH-T. -
Hogrocubupck, [2017]. - Pexum noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000234570. -
3arum. ¢ dKpaHa.

8. Mopo3zosa M. A. Deutsch fur Nutzer von Informations- und Kommunikationstechnologien
[DnexTpoHHBIH pecypc] : AIEeKTPOHHBIH yueOHO-MeToanueckuii komruieke / M. A. Mopo3sosa
Hosocub. roc. texH. yH-T. - HoBocubupck, [2016]. - Pexum nocrymna:
http://elibrary.nstu.ru/source?bib_id=vtls000232913. - 3aru. ¢ 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
Philosophy

Course: 2, semester : 4

Semester
Ne Kind of activity 4
1 | Total credits 3
2 | Total hours 108
Total classes in the contact form,
3 66
hours
4 | Lectures, hours 36
Practical lessons, hours 18
Laboratory studies, hours 0
of them in an active and
7 1. . 12
interactive form, hours
Consultations, hours 10
9 | Independent work, hours 42

External requirements

is able to search, critical analysis and synthesis of information, apply a systematic approach to solving the set
Tasks; regarding the following learning results:

performs the search for the necessary information, its critical analysis and summarizes the analysis results for the
analysis for Solutions of the task

uses a systematic approach to solve problems

is able to perceive the intercultural diversity of society in socio-historical ohm, ethical and philosophical
contexts; regarding the following learning results:

has practical experience in analyzing philosophical and historical facts, the experience of assessing cultural
phenomena.

knows the main categories of philosophy, the laws of historical development, the basics of intercultural
communication.

Requirements for the results of mastering the discipline

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

knows the main categories of philosophy, the laws of historical development, the basics of
intercultural communication.

1. to know the background of the appearance of philosophical knowledge Lections; Seminars; Independent
work




2. to know the subject, sections and functions of philosophy

Lections; Seminars; Independent
work

3. to know the iterative methods for solving real and complex sludge with rarefied
matrices; Schemes of the Slane

Lections; Seminars; Independent
work

4. to know the doctrine of matter, a modern scientific picture of the world, the
doctrine of being, philosophical concept of space and time, relativistic model of
reality

Lections; Seminars; Independent
work

5. Know the content and problematic in the philosophical theory of knowledge, its
main forms and strategies

Lections; Seminars; Independent
work

6. Know the philosophical concepts of science and technology

Lections; Seminars; Independent
work

7. Know the philosophical content of the problem of occurrence, nature and essence
of consciousness

Lections; Seminars; Independent
work

8. to know the foundations of philosophical anthropology

Lections; Seminars; Independent
work

9. to know the structure of social systems, the doctrine of culture and the doctrine of
values 77

Lections; Seminars; Independent
work

10. Know the appropriate physico-mathematical apparatus, methods of analysis and
modeling, theoretical and experimental research of processes and phenomena
underlying the principles of electrical equipment and Systems

Lections; Seminars; Independent
work

11. to know the content of historical progress and the philosophical interpretation of
global human problems

Lections; Seminars; Independent
work

12. to know the specifics of moral, moral and spiritual levels of human existence

Lections; Seminars; Independent
work

has practical experience in analyzing philosophical and historical
assessing cultural phenomena.

facts, the experience of

13. knows the main, including the Communicative Features of Runet, significant
Russian-speaking resources and their role in the communicative processes of Russia

Lections; Seminars; Independent
work

performs the search for the necessary information, its critical analysis and summarizes the

analysis results for the analysis for Solutions of the task

14.. To be able to find information in Internet

| Seminars; Independent work

uses a systematic approach to solve problems

15. To be able to apply modern methods of developing mathematical models of
objects and processes

Seminars; Independent work

has practical experience in analyzing philosophical and historical
assessing cultural phenomena.

facts, the experience of

16. To be able to perform a philosophical ethical analysis of the actions of a person
and the behavior of society as a whole

Seminars; Independent work

Content and structure of the discipline

Table 3.1
Active Links to learning . A
Themes forms, hours Hours results Learning activities
Semester: 4
Didactic unit: Streaming input-output in C ++
levels of worldview. The
. . content of worldview. Forms of
L. Worldview as a subject of 2 1,13 worldview. The relationship of

philosophy. 0

hilosophy with mythology,

religion, art and science.




2. The subject of philosophy.

Stracware or primosuprintdl
knowledge. The main aspects of
philosophical knowledge. The
main methods of philosophy
(metaphysical, dialectical,
phenomenological,
hermeneutic). Functions of

nhilncanhvu

Didactic unit: Information aspect

s of systems

study

3. The origin of philosophical
theoretical thought, its cultural and
historical prerequisites.

axial time in K. Yaspersu. The
ratio of the three main centers of
civilization of the ancient world -
Ancient Chinese, Ancient Indian
and European. Formation of
Eastern and Western
philosophizing styles.

4. Eastern philosophy.

Major schools and directions of
ancient Indian philosophy:
Orthodox (Vedanta, Yoga,
Nyaya, Wai-Sheshika, Santa,
Mimans) and non-sour-cell
(Jainism, Buddhism). Major
schools and directions of ancient
Chinese philosophy: Taoism,
Confucianism, Moism,
Legherness, School of Names.

5. Antique philosophy.

Prerequisites of philosophical
knowledge in ancient Greece.
Miletsky school. Eleate school.
Heraklit. EmPedocl. Anaxagor.
Pytagoreism. Antique atomism.
Softers. Socrates. Plato.
Avistotle. Kinism. Hellenistic
period of antique philosophy:
epicureism, stoicism, skepticism,
neoplatonism.




6. Medieval philosophy.

DALRYTOUIUS Ul Crrrstidalt
worldview. Apologetics
(TERTULLYAN), Patriote
(Avrellius Augustine), Scholasty
(Boeations, Albert Great).
Classical medieval philosophy
(Thomas Aquinas).
Philosophical thought in
Byzantium (John Damaskin).
Mysticism (Bonaventure,
Maister Eckhart). The main
philosophical problems of
medieval philosophy: the divine
predestination and freedom of
humans, the theotice, the ratio of
the mind and faith, the
interaction of the soul and body,
the essence and existence,
created and the eternal, the
problem of evidence of the
existence of God, the problem of
universal (realism and

noaminalicm\ Catarinlanvy

7. The philosophy of the
Renaissance.

the basics of humanism
(secularization of public
consciousness,
anthropocentrism, anti-Ossetism.
Hedonism, pluralism,
individualism). Religious and
naturophilosophical pantheism
(N. Kuzansky, D. Bruno).
Background of scientific
knowledge (L. Da Vinci, B.
Telezio, N. Copernicus). Social
philosophy (T. Ma, T.
Kompanel). Political philosophy
(N. Makiavelli). Reformation
philosophy (M. Luther, J.
Calvin).

8. The philosophy of the new time.

The scientific revolution of the
20th century and its influence on
the features of the consideration
of the main fi-losophical
problems. Rationalism (R.
Descart, B. Spinosa). Sensualism
(D. Lokk, D. Yum). Empirism
(F. Bacon). Idealism (Labitz, D.
Berkeley). Formation of the
scientific painting of the world
(T. Brage, 1. Kepler, Galilee, I.
Newton, H. Guigens).
Materialism (P. Golbach, J.
Lameter, K. Gelving).




9. Philosophy of the era of
classicism.

Transcendentalism |. Kant.
Obijective idealism and
dialectical method of Gegel.
Materialism L. Feyerbach.
Marxism. Antiscentism (A.
Shopenhauer, F. Nietzsche).

10. The main directions of modern
philosophy.

The first positivism (O. Kont,
D. Mill, Spencer). Natural
scientific agnosticism (1. Muller,
Gelmagolz, K. Pirizon).
Empiricism (E. Makh, R.
Avenairius). Conventmentalism
(P. Dugen, A. Poankar).
Nezozenism and analytical
philosophy (B. Russell, L.
Wittgenstein, Viennese circle).
Existentialism (S. Kierkegore, K.
Yaspers, J.-P. Sartre, A. Kama).
Freuddism and Neofreedism (Z.
Freud, K. Jung, E. Fromm).
Phenomenology (F. Brentano, E.
Gusserl). Hermenevics (G.-h.
Gadamen, P. Riker).
Postmodernism (J. Lacan, J.
Derrida, M. Foucault).

11. Russian Philosophy.

Practical and artistic and
figurative orientation of Russian
philosophy. The emergence of
Russian philosophy (M.V.
Lomonosov, A.N. Radishchev).
For example, in Russia (Russian
idea, Westerners and
Slavophiles, fuels, Eurasians).
Russian religious philosophy
(K.N. Leontiev, F.M.
Dostoevsky, L.N. Tolstoy, V.S.
Soloviev, N.A. Berdyaev, S.N.
Bulgakov). Criticism of
rationalism, sensualism and
empiricism (L.M. Lopatin, S.N.
Trubetskaya). The theory of
unity (A.S. Khomyakov, S.N.
Trubetskaya, S.L. Frank).

Didactic unit: Functional schemes of automat

ic control systems.

12. Teaching about being.

Genesis, non-existence,
invention. Objective and
subjective being. The main
modes of Genesis (real, virtual,
mental, perfect). The doctrine of
matter. Models of matter
(substrate, substantial, attribute,
relational, quantum). Concepts
of space and time. The main
problems of the philosophy of
space and time.




13. Development Decision.

Determinism and intederism.
Locality and nonlocality.
Self-organization matter. Chaos
and order. The second law of
thermodynamics and the
problem of the orderness of the
universe. Synergetics and
anti-satropine forces. Relativistic
model of reality (V.V. Kryukov).

Didactic unit: Philosophy Cogniti

o

14. Cognition as a reflection of
reality. Structure of truth (shape
and content). Subjective aspects of
truth (dispositional, motivational,
sociocultural). Objective aspects of
truth (existent, axiological,
praxiological). Forms of knowledge
(sensual and rational).

The subject and object of
knowledge. Cognitive human
abilities. Cognition and
creativity. Understanding and
explanation. Sensual and rational
stages of knowledge.
Gnoseological models
(objectivist, subjectivist,
dialectical, symbolic). Cognitive
strategies (rationalism,
empiricism, sensualism,
irrationalism, intuivitism,
panochism). Pessimistic
doctrines of gnoseology
(skepticism, agnosticism).
Optimistic doctrines of
gnoseology (immanestist,
platonic, theological,
transcendentalist, realistic,
praxiological). Truth criteria
(correspondent, coherent,
pragmatic, conventional,
authoritarian).

15. Scientific knowledge.

Levels of scientific knowledge
(empirical and theoretical).
Forms of scientific knowledge
(fact, hypothesis, law, principle,
theory). Empirical research
methods. Theoretical research
methods. Scientific knowledge
concepts (K. Popper, I. Lakatos,
T. Kun, P. Feyebend).

Didactic unit: Philms Consciousness




16. Consciousness, its origin and

Consciousness as a substance,
attribute , Modeus. Properties of
consciousness (ideality,
subjectivity, intentionality,
apoditicism). Consciousness and
knowledge. Topographic
structure of consciousness
(conscious, preliminary,
unconscious, superconscious).

essence 2 Intuition and imagination.

' Thinking, memory, will,
emotions. Language and
thinking. The problem of
artificial intelligence.
Consciousness,
self-consciousness and
personality. Freed out of the will
of man. Consciousness and its
importance for human practice.

Basic philosophical theories of
. consciousness: idealistic (D.
17. Paradoxes of consciousness Berkeley, G. Hegel), Dualistic
(paradox of evidence, paradox of R Descértés N Mélbransh A
gnoseological closetness, paradox Géylinx) Ina,ctiv.ityist D T
of ontological crigngement, Ecoles K Popper) modu'lar (D
paradox of introspection, 2 Fodor ’ S 'Pinker N Khomsky).
unpreten_tious parado>§). Problems Functilon.alist (H, Pétnham D ’
of CONsclousness (ontic, . Dennet), Naturalist (D. Serll),
ontological, methodological, Materialist (D. Lewis, D
psychophysical, genetic). Armstrong), Epiphenomenist (D.
Chalmers).
Didactic unit: human philosophy
The main philosophical
concepts of the essence of
18. Obijectivist (natural-objective, human being (comoescentrism,
ideal-given, sociological) and 05 logocentricism, theocentrism,
subjectivist human concepts ’ anthropocentrism,
(psychoanalytic, existential, etc.). naturocentrism, ontocentrism).
Anthropogenesis Theories
(Evolutionism, Creationism).
specificity of human activity.
Man as a spiritual creature.
Spirituality and confusion.
19. _NatL_JraI (biological) and public 2 :c\:leee%nc;nmg gg::'if;' erZteenigdof man
(social) in person. Man, individual, personality,
personality. Asymptotes of
human existence. Socialization
of the personality.
Didactic unit: Culture philosophy
Culture as the essence of
. society. Noosphere as a way of
20. The concept of the social 1 life of society. Civilization as a

system.

stage in the development of
society.




21. values ??as elements of culture
in the output file.

15

Values, their nature and
principles of classification.
Evolution of values
??(philosophical aspect). Value
and goal. Value and truth. Value
and evaluation. Value and norm.
Morality and morality: general
and special. Hierarchy of moral
and moral values. Value
characteristic of good and evil.
The problem of forming or
updating moral values. Ethical
and aesthetic values.

Didactic unit: Social philosophy

22. Definition and subject of social
philosophy.

10

Types of society. Social
structure of society. Political life
of society. Economic life of
society. Spiritual life of society.
Society as a self-developing
system. Civil society and state.
Analytical and synthetic
concepts of civilizations.
Problems of crisis, decay,
take-off and decline of
civilizations.

23. Public consciousness.

11,12

driving forces of public life.
Obijectives of social
development. Logic history and
its meaning. The concepts of
progress and regression. The
problem of typology of the
historical process (O. Spengler,
K. Marx, A. Tynby, M. Weber).
Theory of Social Progress (D.
Vico, J. Kondors, J.-zh.
Rousseau). Man in the historical
process.

Didactic unit: The physical level of the model

(ON]|

24. Modern generallylanet
civilization, its features and
contradictions.

11

Selecting parameters of
regulators for DC and AC
electric drives

Table 3.2

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 4

Didactic unit: Streaming input-output in C ++




1. Worldview as a subject of
philosophy.

0,5

0,5

13, 14

Working at the seminar lesson,
student:

- gets acquainted with the
versions of the worldview and
their grounds, getting the
opportunity to assess their own;
- compares philosophy with
mythology, religion, art and
science;

- realizes the basis of the
excellent scientific knowledge
system from unscientific.

2. The subject of philosophy and
specificity of philosophical
knowledge.

05

0,5

14,15, 2

Working at the seminar lesson,
student:

- It is understood in the specifics
of the subject area of
??philosophy;

- meets the structure of
philosophical knowledge and its
main aspects;

- learns to apply the main
methods of philosophy;

- studies the functions of
philosophy.

Didactic unit: Information aspect

s of systems

study

3. The birth of philosophical
thought, its cultural and historical
prerequisites.

0,5

Working at the seminar lesson,
student:

- studies the background of
philosophical knowledge;

- gets acquainted with axial time
according to K. Yaspers;

- Compare Eastern and Western
styles of philosophizing.

4. Eastern philosophy.

0,5

Working at the seminar lesson,
student:

- meets the main schools and
directions of Eastern Philosophy;
- compares the ancient Indian
and Oldequime philosophy.

5. Antique philosophy.
Background of philosophical
knowledge in ancient Greece.
Miletsky school. Eleate school.
Heraklit. EmPedocl. Anaxagor.
Pytagoreism. Antique atomism.
Softers. Socrates. Plato. Aristotle.
Kinism. Hellenistic period of
antique philosophy: epicureism,

stoicism, skepticism, neoplatonism.

0,5

Working at the seminar lesson,
student:

- studies the background of
philosophical knowledge in
ancient Greece;

- analyzes the submissions of the
main schools of antique
philosophy.




6. Medieval philosophy.

0,5

Working at the seminar lesson,
student:

- studies the prerequisites of the
Christian worldview;

- analyzes the main philosophical
problems of medieval
philosophy.

7. The philosophy of the
Renaissance.

0,5

Working at the seminar lesson,
student:

- studies the foundations of
humanism of the Renaissance;
- analyzes the prerequisites for
scientific knowledge;

- Exploring the features of the
philosophy of the Renaissance.

8. The philosophy of the new time.

0,5

Working at the seminar lesson,
student:

- explores the premises of the
scientific revolution of the 19th
century and its influence on
philosophical thinking;

- analyzes the philosophical
aspects of the formation of the
scientific picture of the world;
- studies materialistic trends in
the philosophy of the new time;
- Compare rationalism and
empirism.

9. Philosophy of the era of
classicism.

0,5

Working at the seminar lesson,
student:

- studies the transcendental
philosophy of I. Kant;

- learn to use the dialectical
method of Gegel;

- meets the antisciented
philosophy of A. Shopenhauer
and F. Nietzsche;

- analyzes the main provisions of
the materialistic philosophy of L.
Feyerbach;

- Explores the basics of
Marxism.

10. The main directions of modern
philosophy.

0,5

working at the seminar lesson,
student:

- analyzes such directions of
modern philosophy as
positivism, existentialism,
neopreidism, phenomenology,
hermeneutics, postmodernism;

- Based on their comparison, it is
studyable for a critical method.




11. Russian Philosophy.

0,5

Working at the seminar lesson,
student:

- studies the sock ideas of
Russian philosophy;

- considers the criticism of
rationalism, sensualism and
empiricism by Russian
philosophers;

- Analyzes the fundamental
prerequisites of the theory of
unity.

Didactic unit: Functional schemes of automat

ic control systems.

12. Teaching about being.

05

15,4

VVUTRITIY dl UTe STITiTdl 155011,
student:

- gets an idea of ??the content of
the concept of "being";

- compares the content of the
concepts of "Genesis" and
"matter";

- studies philosophical ideas
about matter;

- analyzes the main problems of
the philosophy of space and

timno

13. Decision on development.

0,5

15,4

Working at the seminar lesson,
student:

- compares the metaphysical and
dialectical vision of the
surrounding world;

- explores the concept of
determinism and industrialism;
- explores the concepts of
locality and nonlocality;

- analyzes the philosophical
problems associated with
self-organization of matter.

Didactic unit: Philosophy Cogniti

o

14. Theory of knowledge.

14,5

working at the seminar lesson,
student:

- reveals the structures and forms
of the cognitive process;

- explores the epistemological
models and theoretical and
cognitive strategies;

- learns to distinguish the truth
objective and subjective;

- learns to use truth criteria;

- explains the need for absolute
and relative truth;

- shows the possibility of logical
evidence of truth.




15. Scientific knowledge.

15,5,6

Working at the seminar lesson,
student:

- learns to distinguish scientific
knowledge from unscientific;

- explore the levels and forms of
scientific knowledge;

- meets the basic methods of
empirical and theoretical
research;

- Analyzes the main concepts of
scientific knowledge.

Didactic unit: Philms Consciousn

€ss

16. Consciousness, its origin and
essence.

0,5

0,5

Working at the seminar lesson,
student:

- trying to understand what
CONSCiousness is;

- explores the main properties of
consciousness;

- Finds grounds for an answer to
the question of the mental
possibilities of the car.

17. Theory of consciousness.

05

0,5

Working at the seminar lesson,
student:

- analyzes the main paradoxes
and problems of philosophy of
consciousness;

- compares the main
philosophical theories of
CONSCiOUSNEss.

Didactic unit: human philosophy

18. Philosophical concept of man.

Working at the seminar lesson,
student:

- learns a philosophical
understanding of a person based
on the identification of specific
signs of existence;

- compares various philosophical
concepts of man;

- compares various
anthropogenesis theories.

19. The essence of human being.

Working at the seminar lesson,
student:

- compares the projections of the
human essence on various planes
of being and study their
integration into a single
ontological whole;

- analyzes the specificity of
human activity;

- reflects on the spiritual essence
of man;

- conducts a demarcation line
between individuals, individual,
personality and personality;

- Explore the mechanisms of
socialization of the personality.




Didactic unit: Culture philosophy

VVUTRITIY dl UTe SETTHTIAl TESSUTT,
student:

- characterizes cultural factors of
social life and human existence;
- gets an idea of ??the content of
the concept of "social system";

1 1 9 - considers culture as the essence
of society;

- considers the nosphere as a
way of life of society;

- Considers civilization as a
stage in the development of

fYaValTat Vi

20. Socio-cultural genesis of a
person.

Working at the seminar lesson,
student:

- considers values ??as elements
of culture;

- studies the types of values
21. Doctrine of values. 1 1 16,9 ??and the principles of their
hierarchical classification;

- finds and interprets the value
content of human being;

- reflects on the nature of good
and evil.

Didactic unit: Social philosophy

Working at the seminar lesson,
student:

- considers various types of
society and its social structure;
- analyzes and compares various
1 1 10 levels of public life;

- explores society as a
self-developing system;

- finds approaches to solving
basic problems in the
development of civilizations.

22. Definition and subject of social
philosophy.

Working at the seminar lesson,
student:

- formulates the main signs of
the forms of public
consciousness and justifies their
need for public life;

- explore the driving forces of
23. Public consciousness. 1 1 11,12 public life and the goal of social
development;

- explores the main trends and
forms of the principal process;

- allocates the main signs of the
progress of public life;

- Analyzes the main problems of
social progress.

Didactic unit: The physical level of the model OSI




Working at the seminar lesson,
student:

- reveals the features and
contradictions modern
generallylanetary civilization;
- classifies and analyzes global
problems of humanities;

- reflects on the possible

1 15 11,16 scenarios of the future in the
framework of the
generallylanetary civilization;
- predicts the development of
human civilization on the basis
of certain mechanisms of the
historical process and the
specified signs of the modern
public being of a person.

24. The philosophy of global
problems of humanity.

Literary sources

Main literature
1. ®unocodus u MeTONONOTHS HAayKH : [yueOHOe mocodue / M. B. Pomm u nip. ; mox pen. B. B.
Buxwmas] ; HoBocub6. roc. TexH. yH-T. - HoBocubupck, 2020. - 122, [1] c.. - Pexxum noctymna:
http://elibrary. nstu.ru/source?bib_1d=vtls000242501
Internet resources

1. Bunnaukosa O. A. Ucrtopus u punocodus Hayku (acmupanTypa) [IaeKTpOoHHBIN pecypc] :
AJIEKTPOHHBIH yueOHo-MeTonuyeckuii komruieke / O. A. Bunnaukosa, B. B. Kprokos, H. B.
Yepemnanos ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2015. - Pexum gocrtymna:
http://dispace.edu.nstu.ru/didesk/course/show/4946. - 3aru. ¢ 3xpaHa.

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. ITpouep H. C. ®unocodus [DnekTpoHHbI pecypc] : 2IeKTPOHHBIN yu4eOHO-METOMYECKUI
xomruiekc / H. C. IIpouep ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, [2021]. - Pesxum mocrtyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000243609. - 3arx. ¢ sxpaHa.

2. Canpaxosa JI. b. ®unocodus Hayku [ DIeKTPOHHBIN pecypc] : MEeKTPOHHBII
yuebHo-meToquueckuii komruteke / JI. b. Canpgaxosa ; HoBocub. roc. TexH. yH-T. - HoBocu6upck,
[2021]. - Pesxum noctyma: http://elibrary nstu.ru/source?bib_id=vtls000243409. - 3arn. ¢ skpaHa.

Specialized software

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

2 Microsoft Office Application Pack




ANNOTATION OF THE PROGRAM

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 66
hours
4 | Lectures, hours 36
Practical lessons, hours 18
Laboratory studies, hours 0
of them in an active and
7 1. . 18
interactive form, hours
Consultations, hours 10
9 | Independent work, hours 42

External requirements

is able to search, critical analysis and synthesis of information, apply a systematic approach to solving the set
Tasks; regarding the following learning results:

performs the search for the necessary information, its critical analysis and summarizes the analysis results for the
analysis for Solutions of the task

is able to perceive the intercultural diversity of society in socio-historical ohm, ethical and philosophical
contexts; regarding the following learning results:

has practical experience in analyzing philosophical and historical facts, the experience of assessing cultural
phenomena.

knows the main categories of philosophy, the laws of historical development, the basics of intercultural
communication.

Requirements for the results of mastering the discipline

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

performs the search for the necessary information, its critical analysis and summarizes the
analysis results for the analysis for Solutions of the task

1. UK-1. 1 1. Search for the necessary information, its critical analysis and Lections; Seminars; Independent
summarizes the results of the analysis to solve the task work

knows the main categories of philosophy, the laws of historical development, the basics of
intercultural communication.




2. UK-5. 1 1. Know the main categories of philosophy, the laws of historical
development, the basics of intercultural communication.

Lections; Seminars; Independent
work

has practical experience in analyzing philosophical and historical facts, the experience of

assessing cultural phenomena.

3. UK-8. 3 3. Owns the victim first aid skaills.

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: from primitiveness

to new time

1. Primitive society. Ancient
world.

1,2,3

Lecture

2. Middle Ages: Features of
European and Arab-Muslim
civilizations

1,2,3

Lecture

Didactic unit: Differential calculus of the functions of

a valid variable

3. Eastern Slavs in antiquity. Old
Russian state in the IX-XII
centuries.

1,2,3

Lecture

4. Specific period (feudal
fragmentation). Fighting Rus with
foreign invaders at the beginning of
the X111 century.

1,3

Lecture

5. Education of a single Russian
state in the XV-XVI centuries

1,2,3

Lecture

6. The troubled time of the
beginning of the XVII century in
Russia

1,3

Lecture

Didactic unit: World and Russia i

n a new time

7. The beginning of the new time.
Russia in the XVII century.

1,3

Lecture

8. Century XVIII: development
trends in the world and Russia. The
reforms of Peter | and Catherine Il

1,3

Lecture

9. Europe and Russia in the first
half of the XIX.

1,3

Lecture

10. Great reforms of 1860-1870s.
Russia in the pureform period

1,3

Lecture

Didactic unit: World in the twentieth century

11. Russia and the world at the
beginning of the twentieth century.
From the revolution to the
revolution. World War 11

1,3

Lecture

12. 1917. Soviet Russia. Civil War.

1,3

Lecture




13. World in the interwar period:

the main development tests. USSR 2 1,3 Lecture
on the way of building socialism
14. Second World War 2 1,3 Lecture
15. Peace in the second half of the
twentieth century. From late 4 1,3 Lecture
Stalinism to Perestroika
16. Perestroika. Russian
Federation in the 1990s - early 2 1,3 Lecture
2000s
Table 3.2
Active Links to learning . s
Themes forms, hours Hours results Learning activities
Semester: 1
Didactic unit: from primitiveness to new time
1. The Ancient East and Antiquity 2 2 1,2,3 Practical (seminars) occupation
2. Middle Ages: from the barbaric 2 2 1,2,3 Practice (seminar occupation)

world to early capitalism

Didactic unit: Differential calculus of the functions of

a valid variable

3. The formation of a single

centralized state 2 2 1,2,3 Practical (seminars) occupation

5. '!'h_e reform of Ivan the Terrible. 2 2 1,2,3 Practical (seminars) occupation

Official

Didactic unit: World and Russia in a new time

4. bourgeois revolutions in Europe . . .

in the XVII-XVI11 centuries. 2 2 1,2,3 Practical (seminars) occupation

8. Russian Empire in the XVIII

century. From Peter | to Catherine 2 2 1,2,3 Practical (seminars) occupation

|

9. Russia in the XIX century. 2 2 1,2,3 Practical (seminars) occupation

Didactic unit: World in the twentieth century

6. Revolutionary process in Russia

and in thq world at th.e beginning of 2 2 1,2,3 Practical (seminars) occupation

the twentieth century: causes,

features, results

7. Great Patriotic War 2 2 1,2,3 Practical (seminars) occupation
Table 3.3

Active Links to learning . oL
Themes forms, hours Hours results Learning activities

Semester: 1

Didactic unit: from primitiveness to new time

1. Ancient Gre_eqe_ - T_he cradle of 2 123 CRS

the European civilization

2. Ancient Rome: from the origin to 5 123 CRS

bloom and decline




3. Barbaric world 2 1,2, 3 CRS

Didactic unit: Differential calculus of the functions of a valid variable

4. Early Middle Ages. Empire Karl

Great 2 1,2,3 CRS
5. Byzantine civilization: 2 123 CRS
Development Features

6. Classic European medieval 2 1,2,3 CRS
_7. Education of the national states 2 1.2 CRS
in Europe

8. Revival and Reformation 2 1,2,3 CRS

10. Great geographical discoveries
and also role in the genesis of 2 1,2 CRS
capitalism in Europe

Didactic unit: World and Russia in a new time

10. Napoleonic Wars 2 1,2 CRS

11. Eastern (Crimean) War 2 1,2 CRS

Didactic unit: World in the twentieth century

12. first World War 2 1,2 CRS

13. Great depression and the

beginning of fascism in Europe 2 1,2 CRS

14. Two-polar system of
international relations in the second 2 1,2 CRS
half of the twentieth century.

Literary sources

Main literature

1. Bopobresa 3. A. Hcropust Poccun ¢ 1917 o 2010 r. : [yuebuuk] / 3. A. BopobseBa. -
Hosocubupck, 2019. - 322, [1] c.. - Pexum nocryna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000242129

2. 3axaposa, JI. JI. UcTopust MUPOBBIX HUBUIH3ANN : yueOHOe nocobue / JI. JI. 3axapora. —
Tomck : ToMckuii TOCYyIapCTBEHHBIN YHHBEPCUTET CUCTEM YIIPABJISHUS U PATUOIIEKTPOHHUKH, DJIb
Konrent, 2012. — 146 ¢. — ISBN 978-5-4332-0038-8. — TekcrT : 3JeKTPOHHBIH //
OnextpoHHo-6ubmroreunas cucrema [IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/13884 html (gara o6parmenus: 02.03.2021). — Pexum noctymna: s
ABTOPHU3UD. MOJIb30BATENIEH

3. Bcemupnas uctopust : yueOHuk ans cryaeHtoB By3os / [ b. ITonsk, A. H. Mapkosa, U. A.
Annpeesa [u gp.] ; mox penakuweii I'. b. Ilomsk, A. H. MapkoBa. — 3-e u3n. — Mocksa :
FOHUTHU-JAHA, 2017. — 888 c. — ISBN 978-5-238-01493-7. — TeKcCT : 3JeKTPOHHBI //
OnextporHo-6ubmoTeunas cuctema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/71211.html (mata o6pamienus: 02.03.2021). — Pexxum moctyma: mis
ABTOPHU3HP. TTOJIb30BATEINEH

4. Bopobrera 3. A. Ucropust Poccun ¢ Hauasna rocymapcrBeHHOCTH 0 1917 1. : [yueOnuk] / 3. A.
Bopobresa. - HoBocubupck, 2019. - 377, [1] c.. - Pesxxum gocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000242128




5. AnouwseBa U. I'. Ucropus. Uctopust Poccuu, Bceobmas uctopus : [yuednoe mocodue] / M. T'.
AnonseBa, H. H. becconoBa ; HoBocu0. roc. Texs. yH-T. - HoBocubupck, 2020. - 77, [1] c.. -
Pexxum nocryrma: http://elibrary.nstu.ru/source?bib_1d=vtls000242494

Additional literature

1. ITopozos, B. A. Beenenue B HCTOPUIO MUPOBBIX LUBHIIM3aLM : yueOHOoe mocobue / B. A.
ITopozos. — Ilepwms : [lepMmckuil rocynapCcTBeHHBIN I'yMAHUTAPHO-TIENArOrMUeCKU YHUBEPCUTET,
2014. — 135 ¢. — ISBN 978-5-85218-758-1. — TekcT : 3/1eKTPOHHBI#H //
OnextpoHHO-O0nbmmoTeyHas cuctema [IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/32029 html (mata o6pamienus: 02.03.2021). — Pexxum moctyma: mis
ABTOPH3UP. TIOJIb30BATENIEH

2. UcTopust MEPOBBIX LIUBMJIM3ALNN | METOAWYECKHE YKA3aHUS K MPAKTHYECKAM 3aHSITHSIM U
CaMOCTOSATENIBLHON paboTe AJis CTYASHTOB OakaiiaBpuaTa, 00yUarouXcs 110 HAPaBIeHUIO
noarotosku 38.03.04 IN'ocynapcTBEHHOE M MyHHULIMTIATBHOE yIipaBienue / coctapurenu T. JL
ITanreneesa, 0. B. ITocesitenko. — Mocksa : MOCKOBCKHIT rOCYJapCTBEHHBIN CTPOUTEIIbHBIN
yauBepcuteT, Al [Tu Op Menua, O9bC ACB, 2016. — 28 ¢. — ISBN 978-5-7264-1417-1. — Texkct
. DIIEKTPOHHBIH // DnexTporHo-0ubmoTeunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/59023 html (nara o6pamenus: 02.03.2021). — Pexum moctyma: s
aBTOPU3HUP. MOJIb30BaTENEH

Internet resources
1. Poccuiickoe BOeHHO-UCTOpHUYECKOoe 00ImecTBo : caiT. — Mockea, 2021. — URL:
https://rvio.histrf.ru/ (nara obpamenus: 25.02.2021).
2. http://elibrary.nstu.ru/

3. Ucropus Poccum, BcemupHas UCTOpust [ DNEKTPOHHBIN pecypc].
- 2005-2019. - Pesxum moctyma: http://www.istorya.ru/. - 3ari. ¢ skpaHa.

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

6. http://znanium.com/

Methodical support and software

Methodological support
1. Crenanenko JI. B. Uctopus Poccuu B KOHTEKCTe OOMEMHUPOBBIX HCTOPUYECKUX MPOIIECCOB
[DnexTpoHHBIH pecypc] : 3JeKTpOHHBIH yueOHo-MeToaudeckuii komruiekc / JI. B. CremaneHko ;
Hosocub. roc. rexu. yH-T. - HoBocubupck, [2020]. - Pexum nocrymna:
http://elibrary.nstu.ru/source?bib_id=vtls000242588. - 3ar. ¢ sxpana.
2. Crentanenko JI. B. HoBeitmas nctopusi: ypoku, OIBIT OLIEHKHU [DJIeKTPOHHBIN pecypce] :
3eKTPOHHBIN y4eOHo-MeTonuueckuii komruieke / JI. B. Crenanenko ; HoBocu®. roc. TeXH. yH-T. -
Hosocubupck, [2017]. - Pexum noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000234436. -
3arJi. ¢ sKpaHa.

Specialized software

icnonb3oBaHue cneymann3npoBaHHOro NPOrpaMmMHOro 0becrneyeHuns 41 n3yyeHns AUCuUnanHbI
He TpebyeTca



ANNOTATION OF THE PROGRAM
Distribution

Course: 1, semester : 2

Semester
Ne Kind of activity 2
1 | Total credits 2
2 | Total hours 72
Total classes in the contact form,
3 61
hours
4 | Lectures, hours 36
Practical lessons, hours 18
Laboratory studies, hours 0
of them in an active and
7 1. . 0
interactive form, hours
Consultations, hours 5
9 | Independent work, hours 11

External requirements

is able to determine the range of tasks in the framework of the target and choose the best ways to solve them,
based on existing legal norms, resources available and restrictions; regarding the following learning results:

Chooses the optimal way to solve problems, given the current legal norms and the existing conditions, resources
and restrictions

Requirements for the results of mastering the discipline

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

Chooses the optimal way to solve problems, given the current legal norms and the existing
conditions, resources and restrictions

1. UK-2. 2 2. Selects the optimal way to solve problems, given the current legal Lections; Seminars; Independent
norms and the existing conditions, resources and restrictions work

Content and structure of the discipline

Table 3.1

Themes Active Hours Links to learning

forms, hours results Learning activities

Semester: 2

Didactic unit: Basics of state theory




1. Basics of state theory

measures the horizontal
component of the magnetic field
of the Earth . Experimentally
examines the magnetic field of
the circular current. The
schedule builds, compares with
theoretical dependence.

Didactic unit: Basics of the theory of law

2. Fundamentals of the theory of
law

measures the horizontal
component of the magnetic field
of the Earth . Experimentally
examines the magnetic field of
the circular current. The
schedule builds, compares with
theoretical dependence.

Didactic unit: Basic Requirement
and Block Systems Generator Transformer.

s for Relay Protection Block and Features of Electrical Equipment

3. Basics of constitutional law

measures the horizontal
component of the magnetic field
of the Earth . Experimentally
examines the magnetic field of
the circular current. The
schedule builds, compares with
theoretical dependence.

Didactic unit: Basics of administrative law

4. Basics of administrative law

measures the horizontal
component of the magnetic field
of the Earth . Experimentally
examines the magnetic field of
the circular current. The
schedule builds, compares with
theoretical dependence.

Didactic unit: Fundamentals of criminal law

5. Fundamentals of criminal law.
Countering Corruption

AT UTAl SUrvey Ul SWUUETTES 15
carried out, solving situational
problems on the topic,
discussion of abstracts on the
chosen topic, consideration of
various points of view on

nrahlamatie iccline

Didactic unit: Civil Basics Rights

6. Basics of civil law

measures the horizontal
component of the magnetic field
of the Earth . Experimentally
examines the magnetic field of
the circular current. The
schedule builds, compares with
theoretical dependence.

Didactic unit: Basics of labor law




7. Fundamentals of labor law

measures the horizontal
component of the magnetic field
of the Earth . Experimentally
examines the magnetic field of
the circular current. The
schedule builds, compares with
theoretical dependence.

Didactic unit: Basics of family law

8. Fundamentals of family law

measures the horizontal
component of the magnetic field
of the Earth . Experimentally
examines the magnetic field of
the circular current. The
schedule builds, compares with
theoretical dependence.

Didactic unit: Basics of legal regu

lation of professional activities

9. Basics of legal regulation of
professional activities

measures the horizontal
component of the magnetic field
of the Earth . Experimentally
examines the magnetic field of
the circular current. The
schedule builds, compares with
theoretical dependence.

Didactic unit: Basics of environm

ental law

10. Basics of environmental law

measures the horizontal
component of the magnetic field
of the Earth . Experimentally
examines the magnetic field of
the circular current. The
schedule builds, compares with
theoretical dependence.

Table 3.2

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 2

Didactic unit: Basics of state theory

1. Basics of state theory

In a practical lesson, an oral
survey of students is carried out,
the solution of situational
problems on the topic, the
presentation of students on
issues marked in the program of
seminary classes, discussing
abstracts on the topic.

Didactic unit: Basics of the theory of law




2. Fundamentals of the theory of
law

An oral survey of students is
carried out, solving situational
problems on the topic, speaking
of students on issues marked in
the program of seminary classes,
discussing abstracts on the
chosen topic, consideration of
various points of view on
problematic issues.

Didactic unit: Basic Requirement

s for Relay

and Block Systems Generator Transformer.

Protection Block and Features of Electrical Equipment

3. Basics of constitutional law

An oral survey of students is
carried out, the solution of
situational problems on the
topic, the presentation of
students on issues marked in the
program of practical exercises.
Students are conducted by a
discussion on the role and
importance of the Constitution of
the Russian Federation.

Didactic unit: Basics of administrative law

4. Basics of administrative law

AT UTAlr Sutrvey Ul SWIUETIeS 15
carried out, solving situational
problems on the topic,
discussion of abstracts on the
chosen topic, consideration of
various points of view on

nrahlamatie 1ccune

Didactic unit: Fundamentals of criminal law

5. Fundamentals of criminal law.
Countering Corruption

measures the horizontal
component of the magnetic field
of the Earth . Experimentally
examines the magnetic field of
the circular current. The
schedule builds, compares with
theoretical dependence.

Didactic unit: Civil Basics Rights

6. Basics of civil law

AT Ul SUTvey Ul SWUUETTES 15
carried out, solving situational
problems on the topic,
discussion of abstracts on the
chosen topic, consideration of
various points of view on

nrohlamatie 1ccling

Didactic unit: Basics of labor law

7. Fundamentals of labor law

AT UTAl SUrTvey Ul SLUUeTIES 15
carried out, solving situational
problems on the topic,
discussion of abstracts on the
chosen topic, consideration of
various points of view on

nrahlamatie iccline

Didactic unit: Basics of family law




In a practical occupation, an
oral survey of students is carried
8. Fundamentals of family law 1 5 1 out, solving situational problems
on the topic, discussion of essays
on the chosen topic.

Literary sources

Main literature

1. IToranos M. I'. Teopust rocyaapcTea u npasa [ DneKkTpoHHbIH pecypc]| | koHcnekT jJekumii / M. T
IToramnos ; HoBocud. roc. TexH. yH-T. - HoBocubupck, [2016]. - Pexxum noctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000233516. - 3arx. ¢ sxpaHa.

2. Maxkapuer A. A. Kypc nexuuii KITP® [DnekTpoHHbIH pecypc] | KOHCIEKT Jiekuuii / A. A.
Makapues ; HoBocub. roc. TexH. yH-T. - HoBocubupck, [2011]. - Pexxum moctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000162159. - 3arx. ¢ sxpana.

Internet resources

1. Adonésrosa O. B. IlpaBoBenenue [DnexkrponHsiii pecypc]| : yuedHoe mocodue/ O. B. AGnésrosa.
— Caparos : Aii [Tu Op Meaua, 2010. — 243 ¢.— Pexum gocryma:
http://www.iprbookshop.ru/1150.— 3ar. ¢ sxpana.

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

3. Acranun B. B. Autukoppynumonnas nonutuka Poccun. KpuMmunaonornyeckne acrexkTs
[DnexTponHsIii pecype] : moHorpadus / B. B. Actanun. — Mocksa : KOHUTU-JTAHA, 2012 —
255 ¢.— Pesxxum moctyna: http:/www.iprbookshop.ru/15330 html.— 3aru. ¢ sxpana.

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

5. Myxaer P. T. IIpaBoBenenue [DneKTpoHHBIN pecypc]| | ydeOHUK ISl CTYAEHTOB, 00yYarOmUXCcst
1o HeropuanueckuMm crierpaasHocTsM // P, T. Myxaes. - Mockea : FOHUTHU-JIAHA, 2015. - 431 c.
- Pexxum noctymna: http://www.iprbookshop.ru/66289 . html. - 3arm. ¢ sxpaHa.

6. Kaprieiues M.B. I'paxxnanckoe npaso [DniektponHsiii pecypc]: Yuebuuk: B 2 Tomax Tom 1/
Kapneraes M.B., Xyxun A M. - Mockea: UJ1 ®OPYM, HULL UH®PA-M, 2016. - 400 c. - Pexxum
noctyna : http://znanium.com/catalog. php?bookinfo=542663. - 3ars. ¢ sxpaHa.

7. 9BC Znanium.com [DeKTPOHHBIN pecypc] : 3JIeKTpOHHO-OMOIMoTeuHas cucrema. - [Poccus],
2011. - Pexxum goctyma: http://znanium.com. - 3arj. ¢ SxpaHa.

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

9. IPRbooks [DnexTponHslii pecypc] : anekTpoHHO-OnOnoTeuHas cucrema. - IPR MEDIA, 2019. -
pexxum noctyna: http://www.iprbookshop.ru/. - 3ar. ¢ sxpana.

10. http://znanium.com/

Methodical support and software

Methodological support

1. ITonsxos C. A. IIpaBoBeneHue [IneKTpOHHBIN pecypc| : JIEKTPOHHBIN Y4eOHO-METOMUYECKUI
xomutekc / C. A. Tonsikos ; HoBocu6. roc. Texu. yu-T. - HoBocubupck, [2020]. - Pexum nocryma;
http://elibrary.nstu.ru/source?bib_1d=vtls000242449. - 3arn. ¢ sxpaHa.

2. Koposun H. K. IIpaBoBenenue [ DnekTpoHHBIN pecypc]| : 3JeKTPOHHBIN yueOHO-METONUIECKHUI
xomruiekc / H. K. Koposun ; HoBocu®. roc. TexH. yu-T. - HoBocubupcek, [2013]. - Pexum goctyma:
http://elibrary.nstu.ru/source?bib_i1d=vtls000181677. - 3ara. ¢ sxpaHa.

Specialized software
1 Reference Legal System LLC "Luxith" ATP "ConsultantPlus"
2 Reference Legal System OOO "Guarantor" ATP "Garant"




ANNOTATION OF THE PROGRAM
Highest mathematics

Course: 1 2, semesterbl :12 3

Semester
Ne Kind of activity 1123
1 [Total credits 7 |6 |3
2 | Total hours 252(216| 108
3 Total classes in the contact form, 167|164 20
hours
4 | Lectures, hours 72 |72 |18
Practical lessons, hours 72 |72 |18
Laboratory studies, hours 0 (0 |0
! ingrg::imei Qo?:n??:)\ilersand 181010
Consultations, hours 21 |18 (2
9 | Independent work, hours 85 |52 |68

External requirements

can apply the appropriate physico-mathematical apparatus, methods of analysis and modeling, Theoretical and
experimental study in solving professional problems; regarding the following learning results:

applies a mathematical apparatus of research of functions, linear algebra, differential and integral calculation,
rows, differential equations, the theory of complex variable functions, numerical methods

is able to search, critical analysis and synthesis of information, apply a systematic approach to solving the set
Tasks; regarding the following learning results:

performs the search for the necessary information, its critical analysis and summarizes the analysis results for the
analysis for Solutions of the task

Requirements for the results of mastering the discipline

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

performs the search for the necessary information, its critical analysis and summarizes the
analysis results for the analysis for Solutions of the task

1. about mathematics as a special way of knowledge of the world, the generality of | |_ections; Independent work
its concepts and ideas;

2. about mathematical analysis as the most important section of mathematics used in | |_ections; Independent work
modern mathematical Modeling

applies a mathematical apparatus of research of functions, linear algebra, differential and
integral calculation, rows, differential equations, the theory of complex variable functions,
numerical methods




3. Basic concepts of higher mathematics: limit of sequence and function, derivative
and private derivatives, differential, integral Riemann from the function of one
variable, incomprehensible integrals and multiple integrals, ordinary differential
equation, numerical row, power row, Fourier series, Fourier integral ;

Lections; Independent work

4. The formulation and methods of solving the main tasks associated with the
concepts listed above

Lections; Independent work

5. UK-1. 2 2. To be able to: apply search techniques, collection and processing
information; Creit analysis and synthesis of information obtained from different
sources; Apply a system approach to solve the tasks.

Seminars; Independent work

6. differentiate the functions of one variable specified explicitly, parametrically and
implicitly; carry out their full study using differential calculus methods; differentiate
the functions of many variables;

Seminars; Independent work

7.

Seminars; Independent work

8. calculate double, triple and curvilinear integrals and use them when solving the
tasks of geometry and physics;

Seminars; Independent work

9. Find general solutions and solutions to Cauchy problems for the basic classes of
ordinary differential equations of the first and higher orders, solve the simplest
systems of ordinary differential equations;

Seminars; Independent work

10. to determine the convergence of numerical and functional rows, represent
Functions in the form of Taylor and Fourier series and in the form of the Fourier
integral;

Seminars; Independent work

11. Translate information from the language of a specific task into the language of
mathematical symbols and build mathematical models of simplest systems and
processes in natural science and technique;

Lections; Seminars; Independent
work

12. choose methods for solving problems based on the analysis of the constructed
mathematical model.

Lections; Seminars; Independent
work

Content and structure of the discipline

Table 3.1

Active Links to learning

Themes forms, hours Hours results

Learning activities

Semester: 1

Didactic unit: Elements of modern physics

1. 2. Elements and nodes with
memory.

14 3,4 Work with abstract

Didactic unit: Diagnostic Opportunities PC

2. . The subsystem generated by the
set, its structure.

2.2. Congrunce, factor algebra,
theorem on homomorphism.
Manifolds. Birkgood theorem.
Grilles. Boolean algebras. Stone
theorem. The principle of duality
for Boolean algebras. Boolean ring.
Ideals and filters of Boolean
algebra.

2.3. Algebras of relationships.
Relational algebras.

18 3,4 Work with abstract

Didactic unit: Integral calculus of functions of one valid variable




3. 3.1. The concept of a primitive
function, its properties. Uncertain
integral, its properties. The main
table of uncertain integrals. The
main integration methods
(summarizing the differential sign,
integrating in parts, replacement of
the variable).

3.2. Theorem on the decomposition
of rational fraction on the sum of
the simplest. Integrating rational
functions.

3.3. A certain integral as a limit of
integrated amounts. The main
properties of a specific integral.
Middle theorem.

3.4. A certain integral with the
variable upper limit and its
properties. Formula Newton
Labitsa.

3.5. Basic methods for calculating
certain integrals.

3.6. Incomplete integrals with
infinite limits. Invalous integrals
from unlimited functions.

3.7. Appendix of a specific integral
to the tasks of geometry:
calculating the areas of flat figures,
the length of the arc curve, the
volume of bodies according to their
cross section and the volume of the
bodies of rotation.

24 2,3,4

Work with abstract

Didactic unit: Differential calculus of the functions of several valid variables

4. 4.1. The concept of the function
of many variables. Definition area,
limit and continuity.

4.2. Private derivatives. Full
differential and its connection with
private derivatives. Tangent plane
and normal surface.

4.3. Extremes function 2 variables.
Required and sufficient conditions.
The greatest and smallest values
??0f the function on a closed area.
4.4. Vector Analysis Elements: The
derivative of the scalar field in the
direction. Gradient.

16 3,4

Work with abstract

Semester: 2

Didactic unit: integral calculus of functions of several valid variables




5. 5.1. Definitions of double and
triple integrals, their main
properties.

5.2. Configuration of the
re-integral. Calculating double and
triple integrals in Cartesian
coordinates.

5.3. The concept of the curvilinear
coordinate system. Polar,
cylindrical and spherical coordinate
systems. Replacing variables in
multiple integrals.

5.4. The curvilinear integrals of the
first and second kind, their main
properties, calculation. Physical
applications.

5.5. Green formula. The conditions
for the independence of the
curvilinear integral of the second
kind from the path of integration.

20

1,11,12,2,3,4

Work with abstract

Didactic unit: Differential equations

6. 6.1. Physical objectives leading
to differential equations.
Differential equations of first order,
basic concepts. Common decision.
Cauchy task. The theorem of the
existence and unigqueness of the
solution of the Cauchy problem.
The main classes of equations
integrated in quadratures (with
separating variables, homogeneous,
linear, Bernoulli, in full
differentials).

6.2. Differential equations of higher
orders. Cauchy task. Equations that
reduce the order.

6.3. Linear differential equations,
homogeneous and inhomogeneous.
The structure of the overall
solution. Linear differential
equations with constant
coefficients.

6.4. Method of variation of
arbitrary constants. Equations with
the right side of a special type.

6.5. The concept of a system of
ordinary differential equations.
Normal form. The structure of the
overall solution.

6.6. Normal system of linear
differential equations with constant
coefficients. The solution in the
case of simple valid roots of the
characteristic equation.

26

1,2,3,4

Work with abstract

Didactic unit: Rows and elements of harmonic analysis




7. 7.1. Numeric rows. Convergence
and sum of the row. Required
convergence condition. Actions
with rows. Sufficient signs of
convergence of aligning rows.

7.2. Signaged rows. Absolute and
conditional convergence. Aligning
rows. Sign of Leibnia.

7.3. Functional series, region of
convergence of the functional
series. The concept of uniform
convergence.

7.4. Power rows. Abel theorem.
Radius of convergence. Properties
of power rows. A number of
Taylor. Decomposition of the
function in power rows.

7.5. Fourier rows. Trigonometric
Fourier row. Integral Fourier.

7.6. Orthogonal systems of
functions. Fourier row. Fourier
coefficients.

7.7. Decomposition in
trigonometric Fourier series of
functions specified on the interval.
Formulation of the conditions for
decomposability of functions in a
row of Fourier. Decomposition in a
Fourier series of even and odd
functions. Decomposition in a row
of Fourier functions on cosine or
sinus.

7.8. Fourier series in
comprehensive form.

7.9. Fourier integral in real and
comprehensive form.

26

1,2,3,4

Work with abstract

Semester: 3

Didactic unit: Equations of mathematical physics

8. Classification of equations in
private derivatives. Physical
problems leading to equations of
mathematical physics

1,3

Work with abstract

9. Setting the simplest boundary
value problems for equations of
mathematical physics. The method
of separation of variables and the
method of eigenfunctions and their
use to solve the boundary value
problems of mathematical physics
in a limited area.

1,3

Work with abstract

10. Staging and methods for
solving problems of mathematical
physics in an unlimited area.
Method of similarity and
dimensions. 8

Work with abstract




Table 3.2

Themes

Active

Hours

Links to learning

Learning activities

forms, hours results
Semester: 1
Didactic unit: Elements of modern physics
Allocate the main elementary
1. 1.1. Elementary functions, functions whose graphs are used
properties, graphics. 1.2. Graphs of for transformations;
functions specified parametrically Build lines given by parametric
and in the polar coordinate system. method and in the polar
1.3. Sequence limit. 1.4. Limit 4 16 5 coordinate system;
function at point and infinity. find out the nature of uncertainty
Algebraic limit properties. 1.5. The when calculating the limit;
first and second wonderful limits. Choose a way to disclose
1.6. Continuity function. Grocery uncertainty;
points and their classification. investigate continuity functions;
Classify the gaps.
Didactic unit: Diagnostic Opportunities PC
2. 2.1. Derivative function at point.
Geometric meaning. . Select differentiation techniques
2.2. Derivative complex function. .
. . depending on the method of
Derived reverse function. The . .
L . e setting the function;
derivative of the function specified .
. AT Improve the technique of
parametrically implicitly. . s
. differentiation of complex
2.3. Lopital rule. functions:
2.4. Monotonicity of the function, ’
. . Apply the concept of the
extremum function. Required and Y .
sufficient conditions of monotony de_rlvatlve In golvmg problems
4 20 5,6 with geometric content;

and extremum function. The
greatest and smallest values ??0f
the function on the segment.

2.5. Conversion and concavity
function graphics. Points of
inflection. Required and sufficient
inflection conditions. Asymptotes
of curves.

2.6. General Research Scheme
Function and Graphic Construction.

Analyze the possibility of
applying the Lopital rule when
calculating the limits;
investigate the functions of
differential calculus methods;
Check the awareness of the
research results and their
graphical representation.

Didactic unit: Integral calculus of functions of one valid variable




3. 3.1. Perfect. Uncertain integral
and its properties.

3.2. Table of basic integration
formulas. Integrating a summing up
of differential, in parts and
replacement of the variable.

3.3. Integrating rational functions.
3.4. Integrating trigonometric
functions and some irrationalities.
3.5. Certain integral and its
calculation.

3.6. Applications of a specific
integral to calculate the areas of flat
figures, arc lengths, bodies of
rotation.

3.7. Invalid integrals.

3.8. Geometric applications of a
specific integral.

20

11,5,7

Molds the simplest integration
techniques;

checks the result of integration
by differentiation;

chooses and justifies methods for
integrating functions of various
types;

Selects the coordinate system
and the necessary formula when
calculating the areas of figures,
arc lengths, the volume of
rotation bodies.

applies a specific integral when
solving tasks with geometric
content;

classifies immunity integrals;
Investigate incompatible
integrals for convergence.

Didactic unit: Differential calculus of the functions of

several valid variables

4. 4.1. The field of determining the
function of many variables;

4.2. Private derivatives and
differential functions of many
variables;

4.3. Tangent plane and normal
surface.

4.4. Extremes function of two
variables. Study of the function to
the largest and smallest values ??in
a closed area.

4.5. The derivative of the scalar
field in the direction. Gradient.

16

56

Compare the concepts of the
definition area and derivative for
functions of one and two
variables;

Collect the technique of
differentiation of functions of
many variables;

investigate the functions of two
variables to the extremum, the
greatest and smallest values ??in
the closed area;

Calculate the rate of change of
the scalar field in a specified
direction, determine the direction
of the greatest change.

Semester: 2

Didactic unit: integral calculus of functions of several valid variables

5. four. Axial stretching
compression.

24

Select the coordinate system for
the rational calculation of the
integrals;

Multiple integrals use when
solving tasks with geometric
content.

compare the curvilinear integrals
of the first and second kind and
apply the necessary integral
when solving a specific task;
Use curvilinear integrals when
solving some physical problems.

Didactic unit: Differential equations




6. 6.1. Differential equations of the
first order. Common decision.
Cauchy task.

6.2. Differential equations of higher
orders. Common decision. Cauchy
task. Equations that reduce the
order.

6.3. Linear differential equations
with constant coefficients.

6.4. Linear inhomogeneous
differential equations. Method of

determine the type of
differential equations;

Select the appropriate decision
methods;

constitute an algorithm for

variation of ermanent 28 11,12,9 solving linear inhomogeneous

6.5, Linear iﬁhomo enéous equations with the right-hand
e . 10gene . side of a special type;

differential equations with the right it ol !

side of a special type. Di frt_antla egluatlons_ahre used

6.6. Systems of differential |nhso_V|rllg pdro ems wit

equations. Exception method. physical and geometric content.

6.7. Systems of linear differential

equations with constant

coefficients. The solution in the

case of simple roots of the

characteristic equation.

Didactic unit: Rows and elements of harmonic analysis

7. 7.1. Numeric rows. Required

convergence condition. Sufficient

signs of convergence of aligning

rows. . .

7.2. Signaged rows. Absolute and select a sign for a rational study
R ' s of numerical rows into

conditional convergence. Aligning .

. e convergence;

rows. Sign of Leibnia. . .

7.3. The region of the convergence find t.h € region of convergence of
o . ) functional series;

of the functional series. .

74 Power rows. Radius of represent fun_ctlons in the form
. ) 20 10 of power series, perform

convergence. A number of Taylor.
Decomposition of the function in
power rows.

7.5. Fourier series on trigonometric
function system. Dirichlet
condition. Fourier series for even
and odd functions.

7.6. Fourier series in
comprehensive form.

7.7. Integral Fourier.

approximate calculations,
evaluate the error;

Represent functions in the form
of a row of Fourier in a valid and
complex form, as well as in the
form of the Fourier integral.

Semester: 3

Didactic unit: Equations of mathematical physics

1. Corrosion of metals and ways to
protect against corrosion. Colloid
Sistems.

Osill the rates of solving
boundary value problems for
ordinary differential equations;
Defines its own numbers and
own functions




uses physical concepts and laws
boundary objectives of
mathematical physics;

classifies the edges of the

dachas;
2. The method of separating masters the reception of the
variables and the method of 6 separation of pebbles;
eigenfunctions. converts inhomogeneous grams

in homogeneous;

uses the method of
decomposition according to its
own functions when solving
inhomogeneous equations

Collects graphic techniques for
solving wave problems;
represents the results of the
solution of the task of heat
propagation through the error
function;

analyzes the dimension in the
problems of thermal conductivity
and hydrodynamics;

Uses the rainar algebra when
compiling dimensionless
parameters.

3. The method of propagating
waves and heat distribution in
unlimited areas. Solving problems 8 1
in semi-reduced blasts. Method of
similarity and dimensions.

Literary sources

Main literature
1. Bopouun /1. B. Marematuueckuii ananmms. Y. 1 : xypc nexuwii / . B. Boponun, I'. B.
Henoru6uenko ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2007. - 192 ¢. : win.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000066342
2. Boponus [I. B. Marematuyeckuii ananus. Y. 2 : xkypc nexuuii / [1. B. Boponun, I'. B.
Henoru6uenko ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2010. - 205 c. : wn.. - Pexxum goctyna:
http://elibrary. nstu.ru/source?bib_1d=vtls000127023
3. Makcumenko B. H. Kypc maremaruueckoro anamusa. Y. 1 : yueOHoe mocobue [ms 1 kypca
TEXHUYECKUX CIELHATBHOTEH 1 Beex (opm oOyuenust| / B. H. Makcumenko, A. I'. Merpa6os, JL.
B. INaBmoxk ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2009. - 355 ¢. : .. - Pesxxum nocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000125883
4, Ukpsiaankos B. U. Ypaepnenus maremaruueckoi (pusuku | yaeOHoe mocoome / B. .
Hkpsiaankos ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2005 [2006]. - 103, [1] c. : wir.. - Pexxum
noctymna: http:/elibrary.nstu.ru/source?bib_1d=vtls000052556

Additional literature

1. Makcumenko B. H. Kypc marematnueckoro ananusa. Y. 2 : yuebHoe nocobue [mns 1 kypca
TEXHUYECKUX CrienuaibHoCTel Beex opm oOyuenusi] / B. H. Makcumenxko, A. I'. Merpa6os, JI. B.
IMaemok ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2011. - 410 c. : un.. - Pesxxum noctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000159783

Internet resources

1. Poccuiickoe O6pasoBanue [DnekTpoHHBIH pecypc] : denepan. mopTai .- Pexkum moctyna:
http://www.edu.ru/. - 3arn. ¢ sxpana.

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




3. HoBocubupckas oTkpeiTast 0Opa3oBaTesibHasi CeTh[ DIEeKTPOHHBIN pecypc]] : caiit. — Pexxum
noctyma: http://www.edu54.ru/. — 3arm. ¢ sxpaHa.

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

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

6. Maptuncon JI. K. [Iuddepenumanpapie ypasaenus maremaruueckon usuku / JI. K.
MapTtuncos, 0. 1. Manos. — M. : U3n-8o MI'TY um. H. D. baymana, 2010. — 367 ¢. —
(MaremaTHka B TEXHUYECKOM yHUBepcuTeTe. Boim. 12).

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

8. http://znanium.com/

Methodical support and software

Methodological support
1. [llepemeT O. B. MaTtemaruueckuii aHanU3 [ DIEKTPOHHBIN PeCypC] : 2NMeKTPOHHBIN
yuebHo-meromuueckuii kommieke / O. B. Ilepemer, E. A. JIleGenera ; HoBocub. roc. TexH. yH-T. -
Hosocubupck, [2015]. - Pexxum noctyna: http://elibrary. nstu.ru/source?bib_1d=vtls000215386. -
3aru. ¢ 3KpaHa.
2. byteipun B. M. YpaeHenus: marematindeckoi (GU3UKH [ DIIEKTPOHHBIN pecypc]| : 3JEKTPOHHBIH
yuebHo-meTonuueckuii komrmuieke / B. M. Byteipun, A. B. I'oGem, I'. A. Kysun ; HoBocu6. roc.
TexH. yH-T. - HoBocubupck, [2017]. - Pexum noctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000234963. - 3ar. ¢ 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

Linear Algebra

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 86
hours
4 | Lectures, hours 36
Practical lessons, hours 36
Laboratory studies, hours 0
of them in an active and
7 1. . 18
interactive form, hours
Consultations, hours 12
9 | Independent work, hours 58

External requirements

can apply the appropriate physico-mathematical apparatus, methods of analysis and modeling, Theoretical and
experimental study in solving professional problems; regarding the following learning results:

applies a mathematical apparatus of research of functions, linear algebra, differential and integral calculation,
rows, differential equations, the theory of complex variable functions, numerical methods

Requirements for the results of mastering the discipline

The results of the study of the discipline

Forms of organizing classes

applies a mathematical apparatus of research of functions, linear algebra, differential and
integral calculation, rows, differential equations, the theory of complex variable functions,

numerical methods

1.The main concepts of the highest mathematics course: coordinate systems,
defo-dividers, vector algebra, equations of linear geometric objects, curves and
surfaces of the second order;

Lections; Seminars; Independent
work

2. Calculate scalar, vector and mixed works for finding angles between vectors,
squares, volumes, work and my cops

Lections; Seminars; Independent
work

3. Explore and solve systems of linear algebraic control equations Iramara , inverse
matrix and Gauss;

Lections; Seminars; Independent
work

4. Make equations of geometric objects;

Lections; Seminars; Independent
work

5. to give curves and surfaces of the second order to the canonical Wi-DO;

Lections; Seminars; Independent
work




6. Staging and methods for solving the main tasks related to the above concepts.

Lections; Seminars; Independent
work

7. Drawing up the linear operator matrices in this basis ;

Lections; Seminars; Independent
work

8. find their own vectors of the linear operator;

Lections; Seminars

9. Translate information from a specific task to the language of mathematical
symbols and build Mathematical models of simplest systems and processes in

natural science and technique;

Lections; Seminars

10. choose methods for solving problems based on the analysis of the constructed

mathematical model.

Lections; Seminars

Content and structure of the discipline

Table 3.1

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 1

Didactic unit: Higher algebra

1. 1.1. Matrix. Operations on
matrices. The determinant of the
matrix and its properties. Inverse
matrix. Building the reverse matrix.
1.2. Linear independence of rows
and columns of the matrix. Rank
matrix. The invariance of rank for
elementary transformations of the
matrix. Ring stepped matrix.
Calculation of the grade of the
matrix using the Gauss algorithm.
Theorem on the basic minor.

1.3. Systems of linear equations.
Basic concepts and definitions.
Matrix solution solution. Cramer
formulas. Gauss method. The
uniform of the system of linear
algebraic equations (the Cappeli
theorem).

12

1,3,6

a) studies the matrices and the
sismam of linear equations




2. 2.1. Vectors. Linear operations
over vectors and their properties.
The concept of linear space. Linear
dependence and linear
independence of vectors. Base and
dimension of linear space.
Coordinate systems. Vector
coordinates. Linear operations over
vectors in coordinate form.

2.2. Scalar product of vectors.
Properties of a scalar product. The
expression of the scalar product
through the coordinates of the
vectors in the orthonormal base.
Vector length. The angle between
vectors. The condition of the
orthogonality of vectors. Vector
cosine guides. Projection of the
vector, properties of projections.
2.3. Vector art and its properties.
The expression of the vector
product through the coordinates of
the vectors in the orthonormal base.
Square parallel gram and triangle.
The condition of the collinearity of
the eyelids.

2,7

A) Reads vectors, vectors

Didactic unit: Analytical Geometry

3. 3.1. The concept of equations of
lines and surfaces. Algeb raic lines
and surfaces. Plane in pro-space.
Vector, general, normal plane
equation. Mutual location of the
planes.

3.2. Direct in plane and in space.
Vector equation, parametric and
canonical equations of direct.
Mutual location of direct, straight
and planes. Distance from point to
direct on the plane and to the plane
in space.

3.3. Second order curves.
Canonical equations and basic
properties. Equations of 2nd order
curves in polar coordinates.

3.4. Second-order surfaces.
Canonical equations and basic
properties. Section method.
Rotation surfaces. Cylindrical
surface. Cone.

4,5

a) bumps equations of lines and
surfaces
b) studies direct in the plane and
in space

Didactic unit: Elenament of computers.




4. 4.1. Linear operator. Linear
conversion matrix. Change linear
conversion matrix when replacing
the basis. Own numbers and own
linear transformation vectors.
Linear conversion matrix in the
base from its own vectors. Operator
of a simple structure. The
conditions of the simple structure
of the operator.

4.2 Linear operator in Euclidean
space. Self-adjoint operator.
Properties of own numbers and
own vectors of a self-adjoint

operator. Raving the matrix of the 2 8 10, 8,9 a) studies linear operators
self-adjoint operator to the diagonal
form.
4.3 Quadratic forms. Matrix record.
Change the quadratic form matrix
when replacing the basis.
Classification of quadratic forms.
Bringing a quadratic form to
canonical form. Criteria Sylvester.
Law of inertia. Decarta rule.
4.4 Bringing equations of curves
and second-order surfaces to
canonical form based on the theory
of quadratic forms.
Table 3.2
Themes forﬁg,tlr\mlgurs Hours L'nksrzgdftasmmg Learning activities
Semester: 1
Didactic unit: Higher algebra
a) studies the methods of solid to
perform the first part of the
standard calculation (tasks 5, 6,
)
1. 1.1. Matrixes and determinants. b) getting acquainted with the
. 4 10 1,3,6 methods of research and the
1.2. Linear equal systems. . :
re-suction of systems of line
equations;
¢) learns to find the
decomposition of the basis of the
basis of the Basis.
. . a) is studying the mutual
2. 2.1. Linear qperatlons_ over arrangement of vectors:
vectors and their properties. collinearity, ortility, companar;
2.2. Scalar, vector and mixed 2 10 2,7 Y Y. panar,

vectors.
2.3. Baseline decomposition.

b) Applies the methods of vector
algebra to the re-suction of
geometric tasks.

Didactic unit: Analytical Geometry




3. 3.1. The concept of equations of
lines and surfaces. Algeb raic lines
and surfaces. Plane in pro-space.
Vector, general, normal plane
equation. Mutual location of the
planes.

3.2. Direct in plane and in space.
Vector equation, parametric and
canonical equations of direct.
Mutual location of direct, straight
and planes. Distance from point to
direct on the plane and to the plane
in space.

3.3. Second order curves.
Canonical equations and basic
properties. Equations of 2nd order
curves in polar coordinates.

4,5

a) studies methods for filling the
second part of the standard
calculation (task 10,11,12)

b) meets the mutual arrangement
of the straight and plane in
space.

Didactic unit: Elenament of computers.

4. 4.1. Linear operator. Linear
conversion matrix. Change linear
conversion matrix when replacing
the basis. Own numbers and own
linear transformation vectors.
Linear conversion matrix in the
base from its own vectors. Operator
of a simple structure. The
conditions of the simple structure
of the operator.

4.2 Linear operator in Euclidean
space. Self-adjoint operator.
Properties of own numbers and
own vectors of a self-adjoint
operator. Raving the matrix of the
self-adjoint operator to the diagonal
form.

4.3 Quadratic forms. Matrix record.
Change the quadratic form matrix
when replacing the basis.
Classification of quadratic forms.
Bringing a quadratic form to
canonical form. Criteria Sylvester.
Law of inertia. Decarta rule.

4.4 Bringing equations of curves
and second-order surfaces to
canonical form based on the theory
of quadratic forms.

10,8,9

a) meets linear operators and
linear forms

b) studies the equations of
second-order curves

Main literature

Literary sources

1. UsneBa A. M. Jluneiinas anrebpa. AHanuTHYeCcKas reoMeTpus : [yueOHoe mocobue] / A. M.
Henera, I1. W. Ipunyuxas, H. /1. Yepusix ; HoBocub. roc. TexH. yH-T. - HoBocuGupck, 2019. - 181,
[1] c. : un.. - Pexxum gocryma: http://elibrary. nstu.ru/source?bib_1d=vtls000241167

2. UBneBa A. M. 'oToBHMCSs K KOHTPOJIBHOM padoTe : yueOHOe mocobue / A. M. Usnera, JI. B.

Kosanesckas, 1. [[. Yepubix ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2015. - 172 ¢.. - Pexum
noctymna: http://elibrary.nstu.ru/source?bib_1d=vtls000223023




Internet resources

1. Cepreii Bragumuporuu Cyznorutatos : [caiit] / YouTube : Bugeoxoctunr. — 2005— . — URL:
https://www.youtube.com/channel/UC_OhFRCCEfEKQcWhNwn_pxg/featured (narta oGparenus:
09.03.2021).

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. Cemenxo T. H. JIunetinas anrebpa [D1eKTPOHHBIN PECYpPC]| : SJEKTPOHHBIN
yuebHo-meromuueckuii komrieke / T. M. Cemenko, A. M. Urnera ; HoBocu®. roc. TexH. yH-T. -
Hosocubupck, [2017]. - Pexxum noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000236178.
3aru. ¢ 3KpaHa.
2. Tumomrenko E. U. Jluneiinas anreOpa u aHanutuueckes: reometpusi (Tumomenko E.N.)
[DnexTpoHHBIH pecypc] : 2IeKTpOHHBIH yueOHO-MeToanueckuii komruieke / E. Y. TumoreHko |
Hosocub. roc. rexn. yH-T. - HoBocubupck, [2011]. - Pexum nocrymna:
http://elibrary.nstu.ru/source?bib_id=vtls000157387. - 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
Chemistry

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 66
hours
4 | Lectures, hours 18
Practical lessons, hours 18
Laboratory studies, hours 18
of them in an active and
7 1. . 0
interactive form, hours
Consultations, hours 10
9 | Independent work, hours 42

External requirements

can apply the appropriate physico-mathematical apparatus, methods of analysis and modeling, Theoretical and
experimental study in solving professional problems; regarding the following learning results:

demonstrates the understanding of chemical processes and applies the main laws of chemistry

can demonstrate the use of the main methods of obtaining, transformation, transport and the use of heat in Heat
engineering and systems; regarding the following learning results:

Demonstrates the understanding of the basic laws of thermodynamics and thermodynamic ratios

Requirements for the results of mastering the discipline

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

Demonstrates the understanding of the basic laws of thermodynamics and thermodynamic
ratios

1. On the connection of the course with other disciplines of the direction and on its | ections; Seminars; Independent

role in the preparation of students work

2. On the basic concepts and laws of the chemicals and: On the acid-base and redox |[ections; Seminars; Laboratory

properties of compounds works; Independent work
demonstrates the understanding of chemical processes and applies the main laws of
chemistry

3. Lections; Seminars; Laboratory

works; Independent work

Demonstrates the understanding of the basic laws of thermodynamics and thermodynamic
ratios




4. On classification, appointment and basic requirements for power, information and
general use Electric machines of automation systems

Lections; Seminars; Laboratory
works; Independent work

5. on the general properties of homo- and heterogeneous systems

Lections; Seminars; Laboratory
works; Independent work

6. On the reliability of electrical machinery automation systems

Lections; Laboratory works;
Independent work

demonstrates the understanding of chemical processes and applie
chemistry

s the main laws of

7. about mathematical modeling

Seminars; Independent work

8. quantum-mechanical model of the structure of the atom and the frequency of
properties of chemical elements and their connections

Lections; Independent work

Demonstrates the understanding of the basic laws of thermodynamics and thermodynamic

ratios

9. Basic concepts and laws of chemical thermodynamics and kinetics

Lections; Seminars; Laboratory
works; Independent work

demonstrates the understanding of chemical processes and applie
chemistry

s the main laws of

10. the main concepts of the theory of electrolyte and non-electrolyte solutions;
Features of complex and colloidal solutions

Lections; Seminars; Laboratory
works; Independent work

Demonstrates the understanding of the basic laws of thermodynamics and thermodynamic

ratios

11. Basic concepts and the laws of electrochemistry

Lections; Seminars; Laboratory
works; Independent work

12. Classification of corrosion processes, methods of protection of metals and alloys
of metals from corrosion

Lections; Seminars; Laboratory

works; Independent work

demonstrates the understanding of chemical processes and applie
chemistry

s the main laws of

13. OPK-8. 1 1. Know: Methods and software development tools, software
development projects management methods, project data organization methods,
regulatory documents (standards and regulations) for software development and
projects

Seminars; Laboratory works;
Independent work

14. Record the equations of reactions, basic mathematical and kinetic expressions,
describing the chemical processes of various types

Lections; Seminars; Laboratory
works; Independent work

15. calculate the amount, mass and concentration of the substance in homo- and
heterogeneous systems

Lections; Seminars; Laboratory
works; Independent work

Demonstrates the understanding of the basic laws of thermodynamics and thermodynamic

ratios

16. Calculate the main thermodynamic physical, kinetic, electrochemical values,
their change depending on the conditions of flowing in homo- and heterogeneous
systems; Calculate the constants of chemical and phase equilibria

Lections; Seminars; Laboratory
works; Independent work

demonstrates the understanding of chemical processes and applie
chemistry

s the main laws of

17. Ul. To be able to determine the quality of energy conversion in various
production and technological processes

Seminars; Laboratory works;
Independent work

18. record schemes and models of homo- and heterogeneous processes, describing

Lections; Seminars; Laboratory

their properties

works; Independent work

Content and structure of the discipline

Table 3.1

Active
forms, hours

Links to learning

Hours
results

Themes

Learning activities

Semester: 1

Didactic unit: General and inorganic chemistry




1. Subject of chemistry, goals and
objectives of studying discipline.
The main quantitative laws of
chemistry. The concept of chemical
equivalent. Electronic structure of
an atom. Quantum-mechanical
model atom. The principle of Pauli
and the rule of Hund. The structure
of multi-electronic atoms. The
principle of the lowest energy, the
rule of Clekkovsky.

1,2,8

Lecture

2. Periodic system D.l. Imeteleev
and changing the properties of
elements and their compounds.
Redox reactions (OSR). The degree
of oxidation. Compilation of OSR
equations.

14,3,4,8

Lecture

3. Chemical Communication. The
main types and characteristics of
the covalent bond. The method of
valence ties. Hybridization.
Comprehensive compounds.

10, 14, 15, 3, 4

Lecture

4. Solutions. Methods for
expressing the concentration of
solutions. The main provisions of
the theory of electrolytic
dissociation. Dissociation constant;
The law of dilution of ostelald.
Step dissociation of weak
electrolytes. Constants of acidity
and basicity. Electrolytic water
dissociation. Hydrogen indicator.
lonic reactions in solutions,
hydrolysis of salts.

10, 15, 2, 3,5

Lecture

Didactic unit: Functions of the co

mplex variable

5. Chemical thermodynamics. The
main thermodynamic functions of
the state of the system. Entalpy,
Entropy and Gibbs Energy and their|
changes in chemical processes. The
basics of thermochemistry. The law
of hess and its consequence.
Criteria of spontaneous flow of
chemical reactions.

16, 3,9

Lecture




6. Chemical kinetics. The rate of
homo- and heterogeneous chemical
reactions. The law of the active
masses, the reaction rate constant.
Factors affecting the rate of
chemical reaction. The concept of
activation energy. The concept of
homogeneous and heterogeneous
catalysis. Chemical equilibrium.
Conditions of chemical
equilibrium. Constant equilibrium
and its connection with
thermodynamic functions. Principle
Le Chateel.

14,16,2,3,9

Lecture

7. Basics of electrochemistry.
Definition and classification of
electrochemical processes. The
concept of electrode potentials.
Standard hydrogen electrode and
hydrogen potentials. Galvanic
elements, EMF and its
measurement. Thermodynamics of
electrode pro-processors. Nernsta
equation. Potentials of metal, gas
and redox electrodes.
Electrochemical and concentration
polarization.

1,11, 14, 16, 2,
3

Lecture

8. corrosion and protection of
metals from corrosion. Main types
of corrosion. Chemical and
electrochemical corrosion.
Corrosion under the action of
wandering currents. Corrosion
protection methods: doping,
electrochemical protection,
protective coatings; Changes in the
properties of the corrosion
environment.

12,18, 3,6

Lecture

9. Coding of information

10, 16, 18, 2,5

Lecture

10. Electrolysis. Sequence of
electrode processes. Faraday laws.
Electrolysis with insoluble and
soluble anodes.

11, 16, 18, 2, 3,
6

Lecture

11. Colloid systems. Dispersion and
dispersed systems. Classification of
colloid systems. Solo and gels.
Micelles and their structure.
Stability of colloidal systems,
optical and electrical properties.
Methods for obtaining and
destruction of colloidal systems.

10, 15,18, 3,5

Lecture

Table 3.2

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities




Semester: 1

Didactic unit: General and inorganic chemistry

1. Redox reactions

10, 15, 3,5

Laboratory work:

1. Performs experiments

2. Fixes observations,

3. Makes conclusions and
discusses the results of working
with the teacher.

2. Solutions. Methods of
preparation of solutions

10, 15, 2, 3,5

Laboratory work:

1. Performs experiments on the
preparation of solutions of a
given concentration;

2. Measures the density of the
solution;

3. Calculates and establishes the
concentration of solutions
obtained;

4. Declares the experiment in the
symbol language;

5. Represents the results of the
experiment in a convenient form
and discusses with the teacher.

3. Dissociation of weak and strong
electrolytes. Hydrolysis of salts.
Determination of pH of aqueous
solutions. The formation of
insoluble compounds.

10, 15, 16, 18,
2,3,5

Laboratory work:

1. Performs experiments on the
measurement and determination
of pH solutions;

2. Conducts hydrolysis of salts
of various types and determines
the pH of the solution using
indicators;

3. conducts experiments on
obtaining precipitation of
insoluble compounds;

4. Declares the experiment in the
symbol language;

5. Represents the results of the
experiment in a convenient form
and discusses with the teacher

4. complex compounds.
Qualitative reactions to iron, copper
(11) cations.

10, 15, 4

Laboratory work:

1. Performs experiments on
obtaining and properties of
complex compounds;

2. Declares the experiment in the
language of characters;

3. Represents the results of the
experiment in a convenient form
and discusses with the teacher.




5. Definition Metal Metal Mass
Equivalents

13, 14, 15, 2, 3,
4

Laboratory work:

1. Collects the installation - the
eudiometer;

2. Determines the amount of gas
distinguished;

3. Calculates the molar mass of
metal equivalents;

4. Declares the experiment in the
symbol language;

5. Represents the results of the
experiment in a convenient form
and discusses with the teacher.

Didactic unit: Functions of the co

mplex variable

6. General patterns of chemical
processes. Determination of the
thermal neutralization effect.

16,2,3,9

Laboratory work:

1. Perform calorimetric
measurements for rigid
instructions;

2. Processes measurement
results;

3. Represents the result in the
language of characters, graphs,
drawings in a convenient form;
4. Makes conclusions and
discusses the results of working
with the teacher.

7. Kinetics of chemical reactions.
Factors affecting the reaction rate.

Chemical equilibrium.

14,16, 17, 2, 3,
9

Laboratory work:

1. Performs measurements of the
reaction rate and analyzes the
effect of factors on the speed of
processes;

2. Perform qualitative
experiments on equilibrium
displacement in the reaction;

3. Consider qualitative changes
in the symbol language;

4. Declares the results in a
convenient form and discusses
with the teacher.

8. electrochemical processes.
Galvanic element and electrolysis
of aqueous solutions of salts.

11, 15, 16, 2, 3,
56

Laboratory work:

1. Collects a galvanic element
and electrolyzer;

2. Regulates in the language of
characters and drawings of the
device, the operation of the
galvanic element and the
electrolyzer;

3. Conducts measuring the
voltage of the electroplating
element and the electrolyte
decomposition potential by hard
instructions;

4. Represents the measurement
results in a convenient form and
discusses with the teacher.




9. Corrosion of metals and
protection of metals from
corrosion.

12,18,2,3,6

Laboratory work:

1. Collects devices for protection
of metals from corrosion;

2. draws up in the language of
characters and drawings of the
device;

3. monitors qualitative changes
in various types of corrosion;

4. Forms answers to homework
questions and solves the task;

5. Represents the measurement
results in a convenient form and
discusses with the teacher.

Table 3.3

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 1

Didactic unit: General and inorganic chemistry

1. The law of equivalents. Redox
reactions

1,13, 14, 15, 2,
4,7

Practical lesson:

1. Determines the degree of
oxidation,

2. Records semoretors of
oxidation and recovery,

3. Makes up an electronic
balance

4. Determines the oxidizing
agent and reducing agent,
calculates their molar masses of
equivalents.

2. solutions. Methods for
expressing the concentration of
solutions.

1,15,5

Practical lesson:

1. Calculates the concentration
of solutions;

2. Resolves the task of
guantitative calculations of the
composition of the solution.

3. Dissociation of weak and strong
electrolytes. Hydrolysis of salts.
Determination of pH of aqueous
solutions. Working solubility.

1,10, 14, 15,
18,5

Practical lesson:

1. Records the dissociation
equations of strong and weak
electrolytes;

2. Calculates the pH of solutions
of strong and weak electrolytes;
3. Records the hydrolysis
equations in molecular and
ion-molecular forms;

4. Calculates pH solutions of
salts;

5. Records the schemes of
heterogeneous equilibrium in the
solution of non-disabilities;

6. Calculates the solubility of
small and hard-soluble
connections.




4. chemical bond. Comprehensive
connections.

2 1,10, 14, 15,3

Practical lesson:

1. is formulas for complex
compounds, writes dissociation
equations;

2. Calculates concentrations in
solutions of complex
compounds.

Didactic unit: Functions of the co

mplex variable

5. Chemical thermodynamics.

2 1,16,3,9

Practical lesson:

1. Calculates the thermodynamic
functions of the system status;

2. Conducts thermochemical
calculation;

3. Determines the direction of
process flow.

6. Kinetics of chemical reactions.
Chemical equilibrium.

1, 14, 15, 16,
17,2,3,9

Practical lesson:

1. Records the kinetic
expressions of the rates of homo-
and heterogeneous chemical
reactions;

2. Calculates the rate of chemical
reaction;

3. Records the kinetic expression
of a chemical equilibrium
constant and calculates its value;
4. Determines the direction of
the reaction when changing
external conditions on the
principle of Le Chateel.

7. Electrochemical processes and
systems.

1,11, 14, 16,
18,2, 3

Practical lesson:

1. Records the equations of
electrode reactions occurring in a
galvanic element and
electrolyzer;

2 calculates the electrode
voltage, equilibrium voltage of
the galvanic element;

3. Calculates the amount of
substances formed on the
electrodes at electrolysis.

8. Corrosion of metals and
methods for protecting metals from
corrosion.

1,12, 14, 16,
18,2,3

Practical lesson:

1. Records the equations of
COrrosion processes;

2. is the schemes of the
corrosion galvanic element;

3. Selects methods for protecting
metals from corrosion depending
on the nature of the corrosion
environment.

Literary sources
Main literature

1. OcnoBsl xumun: YueOuuk / B.I'. UBanor, O.H. I'eea. - M.: KYPC: HUIL] UH®PA-M, 2014. -
560 c.: 60x90 1/16. (obnoxka) ISBN 978-5-905554-40-7, 400 5k3. - Pexxum noctymna;

http://znantum. com/catalog. php?bookinfo=421658 - 3arn. ¢ sxpana.

Additional literature




1. Heopranuveckas xumus : yueOnuk / T.B. MapteiHoBa, 1.W. Cynmonunkas, FO.C. Areesa. — M. :
HUHOPA-M, 2017. — 336 c. + Jlomn. marepuasl [DaeKTpOHHBIN pecypc; Pexkum moctymna
http://www.znanium.com]. — (Briciiee oOpasoBanue: bakanaspuar). —
www.dx.doi.org/10.12737/25265. - Pexum noctyna:
http://znanium. com/catalog. php?bookinfo=648408 - 3arm. ¢ sxpana.

2. Endumos, B. 1. OcuoBel 00m1eit xumun : yuedHoe mocodue / B. . Endumor. — 2-e uzm. —
Mocksa : MTHOPA-M, 2019. — 256 ¢. — (Bricmee o6pas3osanue: bakanaspuar). - ISBN
978-5-16-010066-1. - Tekcr : anexkrponnsiii. - URL: https://znanium. com/catalog/product/915097
(mara obpamenwst: 16.02.2021). — Peskum noctyma: mo noamnucke. - Pesxum goctyna:
https://znanium.com/catalog/document?1d=372542 - 3arn. ¢ 3kpaHa.

3. Usanos, B. I'. Ocuossl xumun: Yuebnuk / B.I'. Usanos, O.H. I'esa. - Mocksa : KYPC: HUIL
HNHO®PA-M, 2014. - 560 c. ISBN 978-5-905554-40-7. - Texct : anextponnsiit, - URL:
https://znantum.com/catalog/product/421658 (nata obpamenwst: 16.02.2021). — Pexxum gocrtymna: mo
noxnucke. - Pexxum goctyna: http://znanium.com/catalog. php?bookinfo=421658 - 3aru. ¢ 3xpana.
4, Fapmun, A. I1. O0mas u HeopraHuvecKass XUMUsl B CXeMax, PUCYHKaX, Ta0IUIaX, XUMUUECKUX
peakiusx : yueOnoe mocodue / A. I1. Iapmwn. — 2-e u3n., ucnp. u gon. — Mocksa : UTHOPA-M,
2021. — 304 c. — (Bricmee o6pasoBanue: bakanaspuar). - ISBN 978-5-16-015940-9. - Tekcr :
snexTponHsii. - URL: https://znanium. com/catalog/product/1070937 (nata obpameHus:
16.02.2021). — Pexwum noctyna: o noamnucke. - Pexxum mocryna:
https://znanium.com/catalog/product/1070937 - 3aru. ¢ 3xpaHa.

Internet resources

1. XuMuK : [caiiT]. — 2008-2020. — URL: https://xumuk.ru/ (nata obpamenus: 20.02.2021). —
TeKcT : 3MeKTPOHHBIN.

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. AnapueB A. . Xumus [ DnekTpOHHBIN pecypc] : 3JeKTpOHHBIN yueOHO-MeTOIUYeCKUI
komruiekc / A. . Anapues, A. B. Jlorunos, P. E. Cunuypuna ; HoBocu0. roc. TexH. yH-T. -
Hosocubupck, [2015]. - Pexxum moctyma: http://elibrary.nstu.ru/source?bib_id=vtls000214943. -
3arJi. ¢ sKpaHa.
2. AnapueB A. . O6mas xumust. COOpHUK 3aaHuii ¢ pUMeEpaMu pelleH i | yaeOHoe mocodue /
A. U. Anapues, JI. 1. A¢onuna ; Horocub. roc. TexH. yH-T. - HoBocubupck, 2013. - 118 ¢. : Tabn..
- Pexxum nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000181263
3. Xumus. CoopHUK 1a00paTOPHEIX paboT | METOOUYECKOE MOCOOHE TTO TEXHUYECKUM
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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
Physics

Course: 1 2, semesterbl :12 3

Semester
Ne Kind of activity 1({2]3
1 [Total credits 215 |8
2 | Total hours 72| 180( 288
3 Total classes in the contact form, 45| 135| 136
hours
4 | Lectures, hours 0 |54 |54
Practical lessons, hours 36|36 |36
Laboratory studies, hours 0136 [36
! ingrg::isei?;rr]nﬁ:)\aersand 1810 10
Consultations, hours 717 |8
9 | Independent work, hours 27|45 [152

External requirements

can apply the appropriate physico-mathematical apparatus, methods of analysis and modeling, Theoretical and
experimental study in solving professional problems; regarding the following learning results:

demonstrates an understanding of physical phenomena and applies the laws of mechanics, thermodynamics,
electricity and magnetism, optics

is able to measure electrical and non-electrical values ??at heat efficiency and heat Technique; regarding the
following learning results:

selects measurement tools, performs measurements of electrical and non-electrical values, processes
measurement results and evaluates their error

Requirements for the results of mastering the discipline

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

demonstrates an understanding of physical phenomena and applies the laws of mechanics,
thermodynamics, electricity and magnetism, optics

1. OPK-2. 2 2. Demonstrates an understanding of physical phenomena and applies | ections; Seminars; Independent
the laws of mechanics, thermodynamics, electricity and magnetism, optics work

selects measurement tools, performs measurements of electrical and non-electrical values,
processes measurement results and evaluates their error

2. OPK-5. 1 1. Selects the measurement tools, performs measurements of electrical | [ections; Seminars; Laboratory
and non-electrical values, processes the measurement results and evaluates their works; Independent work
error

Content and structure of the discipline



Table 3.1

Themes

Active
forms, hours

Hours

Links to learning
results

Semester: 2

Didactic unit: Physical bases of classical mechanics

1. vector and coordinate methods of describing motion.
Kinematics of the material point, medium and instantaneous
speed. Acceleration. Dynamics of material point. The principle
of non-carriage of Galileo. Pulse. The law of preservation of
the impulse.

1,2

2. Mass center of the hour-Titz system. Inerization center
system. Work and power. Kinetic energy and potential energy.
The law of preserving the complete mechanical energy of the
SIS-topic. Absolutely elastic and absolutely inelastic strikes.

1,2

3. Kinematics of the rotational movement. Angular velocity
and acceleration vectors. The energy of the rotational motion.
The moment of the inertia of the solid body. Steiner Theorem.

4. Moment of forces, equation of dynamics of rotational
motion. The moment of the impulse particles and the hour-tice
system. The law of preserving my cop of the pulse.

5. The Law of the World Hard. Heavenly mechanics. Lecture
demonstrations at the rate of classical mea-chenic.

1,2

Didactic unit: oscillations and waves

6. oscillatory processes. Harmonic OS-Cyllator.
Characteristics of oscillations. Differential equalization of
oscillations and its solution in a complex and trigo-nomethrical
form. Spring, mathematical and physical bench. Addition of
oscillations of one direction. Method of vector diagrams, aided
amplitude and on-point phase of the resulting oscillation. Bie.
Modulation. Spectrum

7. Addition of mutually perpendicular oscillations. Figures
Lissuzh. Diffe-renocial equation of fucked oscillations and its
solution. Quality. You needed oscillations. The insistency of
the oscil frequency from the frequency of forcing strength.
Resonance.

8. one-dimensional wave equation and its solution. Waves in
elastic media. Phase and group Soon. Wave interference.
Standing waves. Doppler Effect.

Didactic unit: Physical bases of relativistic mechanics

9. Basics of relativistic mechanics. Postules Ein Stein.
Properties of pro-space and time in Einstein. The conversion of
Lorentz and the consequences of them (simultaneity of
co-existence, reduction of length and slowing down time).
In-graves between events. RELATIVISTIC Act of the Speed
??Learning.

10. Relativistic dynamics. Relativistic impulse. The kinetic
energy of a relay-tyivist particle. The law of the relationship of
mass and energy. The energy of rest. Disintegration of
particles.

1,2

Didactic unit: Molecular-kinetic theory




11. The kinetic theory of idea gases. Pressure and temperature.
Experienced in-horses of perfect gas. Os-new equation of
molecularly-kinetic theory of gases.

1,2

12. barometric formula. Boltzmann distribution. Distribution
of Maxwell. Radial, medium-mean-square, media molecules.

1,2

13. The number of degrees of freedom of molecule. The
distribution of energy in the degrees of freedom. Internal gas
energy of polyhydric Men.

14. p Elan gases. Van der Waals equation.

15. Kinetic phenomena. Power transfer. Diffusion, thermal
conductivity, elm bone.

16. properties of fluids. Smashing. Capillary phenomena.
Crystals. Heat-capacity of solid tel.

Didactic unit: Basics of thermodynamics

17. The first top of the thermodynama-Miki. The operation of
gas with due to its volume. Heat capacity.

18. Isoprocesses in the frame of the per-beginning of
thermodynamines. Adiabatic Pro-Cess. Equation Adiabat.

19. Reversible and irreversible processes. Cycles. The concept
of entropy. The law of the age of entropy. The second initial
thermodynamics. The third principle of thermodynamics.

20. Heat engines and well-free machines. Carno cycle.

21. Stand-time stream. Gaussian theorem. You are the
numbers of the field strength using the Gauss theorem (plane,
thread, sphere, ball).

1,2

Didactic unit: Electrostatics

22. Electrostatics. The law of Ku-Vonda. Electric tension.
Field of a check-in charge. Power lines. The principle of
superfront fields. Work on the panel of charge in the field. The
theorem on the circulation of the age-torus of tension. The
potential of the electric field, the potential difference,
equipotential upwards. The potential of the check-in charge.
Communication of on-scales and potential.

23. Dipole. The behavior of the dipole in the external electric
field. Dielectrics in an electronic field. Polarization of
dielectrics. Electric shift. Teo-rema Gauss for the vector of
electrical displacement. The behavior of vectors of strain and
electrical displacement at the border of the time of the two
dielectrics. Electric, piezoelectrics, ferroelectrics.

24. Conductors in the electric field. Electrical field of charged
wire. Electrical EM-bone of a secluded wire-nickname.
Capacitors. Capacitor EM-bone. Energy system of fixed point
charges. Energy of a charged secluded conductor, the energy of
the con-expensor. Energy of the electro-carstatic field.

25. Laminar current

1,2

Didactic unit: Permanent current

26. Permanent electric current. Power and current density.
Ohm's law for a homogeneous section of the chain. Work and
current power. Joe-Ulya law - Lenza. Ohma law for an
inhomogeneous site of Tse-Pi. Kirchhoff laws.

1,2




27. The laws of Oma and Joule - Lenza in differential form.
Classical electrical conductivity theory. The dependence of
resistance from temperature. Superconductivity.
Thermoelectric phenomena. Contact Difference of Potentials.

1,2

Semester: 3

Didactic unit: Energy saving in thermal energy transport and distribution systems,

28. Magnetic field. The magnetic moment of the circuit with
the T-com. The torque acting on the contour with the current in
a homogeneous magnetic field. Vector magnetic induction.
Bio-Savara law - Laplas. Calculation of fields created by
conductor with current. Magnetic field of moving-state charge.

29. AMPER Act. Insurance parallel pro-videos with current.
Power of Lo Renza. Movement of charged particles in a
magnetic field. Hall effect.

30. The theorem on the circulation of the age-torus of
magnetic induction. Calculation of solenoid fields, toroid. The
distribution of the magnetic field in the cross section of the
round wire with a current. Magnetic stream. Work on moving
wire-nicks with a current in a magnetic field. Gauss theorem
for a magnetic field.

1,2

31. The phenomenon of electromagnetic induction is a vortex
electro-tricary field. The law of electro-toughening induction
of Faraday. Lenza rule. Generator, electricity tel. Toki
Foucault.

1,2

32. inductance contour. Mutual induction. Transformer. The
phenomenon of self-induction. Transient processes in the
moments of including the electronic circuit. Time of
re-laxation. Energy of the magnetic field. Oscillatory contour.
Alternating current.

33. Magnetic DC circuits

1,2

34. Relativistic character of magnetic interaction-via. The
concept of a single electromagnetic field. Lorentz transforms
for electric and magnetic field. Invariants of mechanics and
electrodine-Miki.

1,2

35. The system of the Mac-Svetle equations for the
electromagnet field in the integral and differential form. The
concept of a shift current.

1,2

36. Electromagnetic waves. Properties, radiation and raz-space.
Vector 0o-va-puncthing. Electromechanical transients in
electric drive with DPT with DPT power from a thyristor
converter (TP-DPT system)

1,2

37. Lecture Demonstrations

1,2

Didactic unit: Wave optics

38. Geometric optics. Wave interference. In-Terference in thin
plans. Interferometers.

1,2

39. Diffraction. Principle of Guy-Gens Fresnel. Fresnel zone
method. Diffraction on a circular hole and disk. Diffraction on
the gaps. Diffraction grating.

40. Polarization of electromagnetic waves. Classical
dispersion theory. Split-wandering electromagnetic waves in
dispersing media.

Didactic unit: Basics of quantum mechanics




41. thermal radiation and its characteristics. Kirchhoff laws,
Stefan-Boltzmann, wines. Planck hypothesis about radiation
energy quantization. Form-Moul Planck.

42. Photons. Photoeffect, in-horses of Tabletova, Einstein
Equation for Photo Effect Ta. Compton effect. Low pressure.
Fire-Wave Dualism.

43. Runtime spectra of atoms. Experiences of re-Zhortord.
Bohr postulates and boron model for hydrogen atom. Energy
spectrum.

44. Waves de Broglie. Experts of Davisson and Jermer.
Co-ratio of the uncertainty steits of Heisenberg. Operator of
physical quantities. Schrodinger equation. Wave function and
its meaning. Quantum Conditions.

45. Schrodinger equation for stationary states. Particle in a
potential pit. Quantum harmonic oscillator. Tunnel effect.

46. Quantum-mechanical model of hydrogen atom. Quantum
numbers. Spin.

47. Atomic systems with many electrons. Procyp
Nontentences of the Tended particles. Fermian and bosons. Bar
Pauli. Periodic system of chiemented elements.

48. hydrogen molecule. Chest links. Spectra of the Men.
Raman light scattering. X-ray radiation Optical quantum
generators.

Didactic unit: Basics of solid physics

49. Zonor theory of crystals. Metals, dielectrics, lumps.
Quantum statistics. The distribution of Bose Einstein. The
distribution of Fermi Dirac.

50. degenerate Fermi gas. Phase space of an electric throne.
Quantum theory of electrical conductivity of metal
zommerfeld.

51. Own and impurity semiconductors. Media statistics in
semiconductors. Criterion for the leveling of semiconductors,
photoconductivity, r-p per speaker.

52. The heat capacity of solids. Debai laws, Dulga and PH.
Quantum theory of thermostility of Einstein. Quantum theory
of heat-bone debt. Normal lattice oscillations, spectrum of
normal oscillations. Phonons. Thermal expansion and thermal
conductivity of solid tel.

Didactic unit: core and elementary particles

53. Atomic core. Nuclear re-promotions. Radioactivity.
Elementary particles.

54. Uniform picture of physical phenomena: mechanics ;
Molecular physics and thermodynamics; Electricity and
magnetism; oscillations, waves and optics; Quantum physics

Table 3.2

Themes Hours

forms, hours

Active Links to learning
results

Learning activities

Semester: 2

Didactic unit: Physical bases of classical mechanics




1. Introductory in-catch.
Processing the results of direct
multiple measurements.

Declares the laboratory work
protocol. Examines various types
of errors. Calculates the standard
deviation of the measured value
and determines the random error
of measurement, taking into
account the coefficients of
Student. Builds a histogram of
the measured value.

2. Measuring the time of the
collision of elastic bodies

considers the collision of balls

in SCI. Applies a rough physical
model - considers the collision of
cubic form. Selects variables
(abscissa and ordinate) for the
correct graphical representation
of the results obtained, namely:
the schedule in the selected axes
is straight.

3. Measuring the initial speed of the
bullet using a ball-leaf pendulum.

Uses the laws of energy and
impulse to explain the results
obtained. It receives an estimate
of the error of the measured
value and uses it when
constructing the schedule.

4. Studying the skimming
movement of mat-nick wubbek.

Uses the representation of the
axial vector of explaining the
studied phenomenon. Conducts
an assessment of the standard
deviation of the angular
acceleration.

Didactic unit: oscillations and waves

5. free fluctuations in physical
ma-nodeship.

explores the dependence of the
fluctuations of the physical
pendulum. From the position of
the suspension point.

6. Waves on the string.

Measures the dependence of its
own oscillations of the string
from the strength of the tension
and the number of harmonics.
Calculates the speed of
propagation of elastic waves in
the medium. Compare results
with theoretical.

Didactic unit: Basics of thermodynamics

7. Determination of heat capacity
relations using the terminal and
desor.

explains from a physical point
of view the difference between
CP and CV. Calculates the
adiabatic indicator. Builds a duty
cycleintheaxesT-S,P-V,P
-T.

Didactic unit: Electrostatics




According to the results of the
experiment, it builds a picture of
power lines and equipotentials.
Explains the behavior of the
field lines E on the interface
between the media with different
dielectric constant.

Didactic unit: Permanent current

9. Studying the operation of the
power supply.

Explores the dependence of the
useful power and power loss of
loss resistance and internal
resistance of the source.

Semester: 3

Didactic unit: Energy saving in thermal energy transport and distribution systems,

10. Definition of a specific charge
of electro-on.

Measures the dependence of the
anode current of the magnetron
from the solenoid current.
Graphically determines the
cut-off current of the solenoid
and calculates the specific
electron charge along the
working formula. Compares the
result with theoretical.

11. Measurement of the horizontal
component of the magnetic field of
the Earth and the study of the
magnetic field of the circular
current.

Measures the period and
amplitude of oscillations on the
oscilloscope screen. The graph
of the dependence of the
oscillation period in the circuit
on the tank, the end of the load
from the load resistance, finds a
critical resistance.

12. Free electro-magnetic co-lebia
in a coolant con-tour.

Measures the period and
amplitude of oscillations on the
screen oscilloscope. Build a
graph of the dependence of the
oscillation period in the circuit
on the tank, the logarithmic
decrement on the load resistance
is critical resistance.

13. Forced oscillations in the
oscillatory circuit.

measures the dependence of the
voltage on the condenser from
the generator frequency. Builds a
resonant curve,

Didactic unit: Wave optics

14. Light interference. Fresnel
biprism.

receives an interference picture
from Fresnel's bipris. According
to the measured parameters, the
biprizm is calculated. Conducts
comparison with the results of
determining the corner of the
biprisms on the deviation of the
laser beam.




15. Laser light diffraction.

explores the diffraction of laser
radiation on the holographic
diffraction grid and the grid
(two-dimensional diffraction

Fraunhing diffraction. 4 2 grating). Calculates according to
the parameters of the diffraction
pattern, the characteristics of the
lattices.

Measures light intensity who
passed through two polarizers.

16. Study of polarized light. Law Compare the result with the law

4 2 .

of Malyus. Brewer angle. of Malyus. Experimentally
determines the corner of the
Brewster.

Didactic unit: Basics of quantum mechanics

17. Definition of constant Stephen Experimentally examines the

4 2 law of thermal radiation of

Boltzmann.

Stephen-Boltzmann.

Didactic unit: Basics of solid physics

Builds the temperature
18. Determination of the width of depe:ndence of the .
) X 4 2 semiconductor electrical

the forbidden semiconductor zone. L
conductivity. Calculates the
width of the forbidden zone.

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

Semester: 1

Didactic unit: Mechanics of translational motion

1'. Place of physics in natural . discusses the place of physics in

science. The role of exploy. Units. .

: 2 1,2 natural science and role of

System C. Introduced Units of g
exploration.

Measurements.

2. Decartova coordinate system. .

: . Learns about the various

Polar coordinate system. Spherical .

. 1 2 2 coordinate system, the concept

coordinate system. The concept of . .

o . . of derivative and interest.
derivative and inte-rig.

3. Scalar and Vector. Addition of

vectors. Pra-vehicle triangle,

parallelogram-ma rule. Subtract

vectors. Single and well-left vector. 1 2 5 Gets working skills with scalar

Multiplication of vector by number. and vector values ??..

Scalar product of vectors. Vector

artwork. The rule of the right

SCrew.

4. Kinematics. Material point.

Coordinating Method of Motion solves the task of the kinematics

Descriptions. Radius vector. Vector 1 2 2 of the material point. Uses

method of describing motion.
Natural way to describe the motion.
The trajectory.

various ways to describe the
movement.




5. The average speed of the path,
the middle vector of the speed.

disassembled with the concepts:
the average speed of the path, the

Move. Instant speed, instant 1.2 average VEIQC'W vector,
. movement, instantaneous speed,
acceleration. . .
instantaneous acceleration.
6. curvilinear movement. Radius of Examines the phenomenon of
curvature. Normal and tangential electromagnetic induction.
acceleration. Uniform rectilinear 2 Sprinkles Faraday Zon and
movement. Uniform movement Lenza rule. Calculates the energy,
around the circumference. of the simplest current systems.
7. Equipment straight movement. 2 Solves the task_for an
equal-name straight movement.
8. Movement in the field of gravity. 19 Examines movement in the field
Ballistic task. ’ of gravity.
9. inertial reference systems. The
first law of Newton (the law of Disasses and comprehensies the
inertia). Force. Mass inert, concepts of mass, strength,
gravitational mass. The second law 2 impulse. Analyzes the laws of
of Newton. Pulse (number of the dynamics of the material
movement). The third law of point
Newton.
10. Transformation of Galilee. The
law of addition speeds. The 9 comprehends the relativity of
principle of the relativity of motion.
Gali-leu.
11. The principle of independence
of the forces. Types of forces:
Gravity strength, s_tre_ngth of 2 Learning types of forces.
elasticity, peace friction force,
sliding friction force, rolling force,
resistance strength.
12. The law of preserving the
impulse. Mass center particle comprehends the law of
2 :
system. The system of the center of preserving the pulse.
inertia.
13. Work of force. Power. Kinetic 19 Meets with the concepts: work
energy. ' strength, power, kinetic energy.
Dating the audience with the
classification of the main types
14. Power fields. Conservative and of autonomous power supply
dissipative forces. Potential fields, 1,2 systems, the advantages and
potential energy. disadvantages of these systems,
as well as the prospects for their
further development
15. Punch. Abs_olutely elas_tlc strike Solves the challenge of the
and absolutely inelastic strike. The S .
. collision of particles. The
law of conservation of the number .
1,2 concepts of absolutely elastic
of movement and complete ) . .
. ; .. and absolutely inelastic strike are
mechanical energy in the collisions
. used.
of particles.
16. Preparation for test work. 1,2 Preparation for testing.
17. Test. 1,2 Examination.




18. Final lesson. 1,2 Final lesson His
Semester: 2
Didactic unit: Physical bases of classical mechanics
19. Kinematics and the dynamics
of the progressive movement of the
material point. Curvilinear Explore the characteristics of
i 1,2
movements. Construction of the the pressure sensor
equations of motion in various
systems:
Solves the task in the laboratory
20. The law of preserving reference system (LSO.) and in
. the system of the inertia center
momentum and energy. Elastic and 2 e
. . (SCI). Analyzes the capabilities
inelastic blow.
of these approaches, compares
them.
uses axial vectors. Calculates
moments of inertia of the
21. Kinematics of the rotational 19 simplest solids. Uses the
motion ’ moments equation. Applies the
law of preservation of the
moment of momentum.
22. the dynamics of the rotational Dynamics of rotational motion.
motion. The dynamics of complex 9 The dynamics of complex
systems of the joint rotational and systems of the joint rotational
progressive movement. and translational motion.
Didactic unit: oscillations and waves
Applies a single energy
approach to the description of
the oscillations of ideal systems
23. Decision of a differential of various physical nature.
equation of free and decaying 1,2 Makes the differential oscillation
oscillations. equation. Calculates the
parameters of oscillations and
attenuation of real oscillating
systems
Didactic unit: Physical bases of relativistic mechanics
comprehensies the presentation
24. Relativistic kinemati. of the Lorentg Iength reduction
; and deceleration. time, about
Transformation Lo Renza. S
L . relativistic impulse and
Relativistic di Namika. The 2 L
. relativistic energy. It uses the
decontaminations and chapels of . .
. . . concept of interval when solving
the parties of high energies. - o
problems, applies the relativistic
rate of addition of speeds.
Didactic unit: Molecular-kinetic theory
Builds the graphs of isoproces
25. Equation of the state of idea In various a1>:<e§. It appllfeshth(_e Jeal
as. Analysis of the processes 2 equations of the state of the idea
gas. ' gas to calculate the functions of
the state of the ideal gas
26. Maxwell distribution, Calculat_es the _most likely, rms
1,2 and medium-wide speed, applies

Boltzmann.

distribution functions.




Didactic unit: Basics of thermodynamics

27. Internal gas energy of

Applies the law of uniform
distribution of energy in the

polyhydrlc molecules. Heat 2 degrees of freedom. Calculates
capacity. A :
various types of heat-capacity
28. Calculation of isoprocesses Calculates th? change in .
L . thermodynamic parameters in
within the first start of 1,2 . . o .
. isothermal, isoobaric, isochoric
thermodynamics. Lo
and adiabatic processes.
Applies thermodynamic and
statistical determination of
29. Calculation of the efficiency of entropy. Calculates the
thermal ma-tires based on ideal 1,2 efficiency of the simplest cycles.
cycles. Uses graphics of cycles of the
ideal heat machine and
refrigerators in the T-S axes.
Didactic unit: Electrostatics
30. Cut law. The use of the Mastering the main
principle of superposition to representations of electrostatics,
calculate the electric static fields of 2 calculates the field strengths,
point and continuously distributed applies the principle of
charges. superposition.
31. Application of the Ga Uss Applies Gauss theorem for
theorem for calculating electric 2 calculating the vector of electric
static fields. field strength.
Calculates the potentials of
32. Calculation of electricity EIECt.”C f“?lds’ uses the .
potentials. 2 relationship be_tween the tension
and the potential of the
electrostatic field.
Applies the main law of the
33. Movement of charged particles 19 dynamics to describe the
in electrostatic fields. ' movement of the charged
particle in the electric field.
34. Explorer in the electric field. 19 Explorer in the electric field.
Method of electronic images. ’ Method of electronic images.
35. Calculation of the parameters Calculation of the parameters of
of con-depersators. The energy of 2 con-depersators. The energy of
the electro-deformed field. the electro-carstatic field.
Didactic unit: Permanent current
36. Calculation of DC circuits. 1,2 Calculation of DC circuits.

Semester: 3

Didactic unit: Energy saving in thermal energy transport and distribution systems,

37. Application of the
Bio-Savara-Laplace Law for Ra
Cole Magnetic Fields.

1,2

highlights simple (direct and
circular elements in a complex
configuration conductor . It
applies the formula of
bio-savarazaplas and the
principle of superposition to
calculate magnetic fields.




38. The interaction of wire-nicks
with current. Movement of the
conductor with a current in a

Calculates the strength and
moments of forces acting on
conductors with current. Applies
the main law of the dynamics to
describe the movement of the

e 1,2 charged particle in the electric
magnetic field. Movement of e
. . . and magnetic field under the
charged particles in a magnetic .
. action of the force of Lorentz.
field. .
Meetments with examples of
practical application
phenomenon
Compares methods for
calculating magnetostatic fields.
39. Calculation of magnetic fields Selects the calculation method in
by magnetic vector circulation 1,2 a specific task. For symmetric
theorem Induction. current distributions, applies the
magnetic induction vector
circulation theorem.
40. Electromagnetic induction.
Faraday law and Lenza law. Learn the HTTP protocol and
Inductivity of conductors. 1,2 implements the Web server
Calculation of the energy of the program
simplest current systems.
calculates the inductance of the
conductors. Receives the law of
41. Calculation of transitional changln_g the strength of the
" : . A 1,2 current in the moments of
transitions in electrical circuits. . .
turning on and off the electrical
circuit. Calculates the energy of
the simplest current systems.
Explore the magnetic properties
42. Magnetics. Boundary of the atom and its k_)ehgwor in
o, the external magnetic field
conditions on the border of the 1,2 2
X calculates the field in the
Magnet-Cove section. .
magnets and on the interface
border Two Magnets.
Calculates the parameters of the
43. Wave processes. 19 wave processes. Explores the
Electromagnetic waves. ’ main properties of
electromagnetic waves.
Didactic unit: Wave optics
Calculates the interference
44. Interference in thin films. 1,2 picture. Finds the position of the
maxima and minima.
APPIES TITEUTUuU U FTESTTET
45. Diffraction on a circular hole, 19 zones to calculate the diffraction
disk and slit. Diffraction lattice. ’ on the gap, a round hole and
AIE‘L:II Prepare 101 CIdasses, U IS
necessary to independently
46. Dispersion and polarization. 1,2 examine theoretical material,

material from the main
(optional) and methodical

Litoratiirn

Didactic unit: Basics of quantum mechanics




47. The laws of heat radiation.

LAdIturdies ure errmsstulTt ul
absolutely black bodies and
bodies with a real radiative

Plank Theory. 2 ability . Displays the laws of
heat radiation from the plank
farmiula

48. Energy and photo-new

impetus. Photo effect. Common 2 Energy and pulse photo-new.
Photo effect. Compton effect.

effect.

Aware of the physical essence

49. Waves de Broglie, the of the ple Brogly waves and uses

A . 2 the ratio of uncertainties to
extinguishing of uncertainty.
assess the parameters of real
physical processes.
Calculates the form of a wave
50. Solution of the Srera-Dinger fun_ctlon for particles occupying
. . various energy levels in an
equation for various quantum 1,2 s L
svstems infinitely deep potential pit. The
Y ' concept of probability density
function
Getting acquainted with the

51. Removal of invisible lines by 19 concept of tunneling, reflection

the method of Roberts ’ and passing through a potential
barrier.
fixes the physical meaning of
guantum numbers. Calculates the
possible values ??0f the
momentum of the pulse, the

52. Electronic states in the atom. magnetic m(_)me_nt an_d their

1,2 electron projections in the atom.

Quantum numbers. . .

Applies the selection rule and
the principle of Pauli to the
analysis of the filling of
electronic shells in atom and
possible electronic transitions.

Didactic unit: Basics of solid physi
Calculates the electrical
conductivity of metals according

53. Electrical conductivity of 19 to the classic model of the friend

metals and semiconductors. ’ and the Zommerfeld model.
Calculates the electrical
conductivity of semiconductors.

Didactic unit: core and elementary particles

54. Nuclear reactions. Calculates the energy _y|eld of

1,2 nuclear reactions, studies the

Radioactivity.

laws of radioactive decay.

Literary sources
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nocrtyma: http://elibrary.nstu.ru/source?bib_1d=vtls000208180
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http://elibrary.nstu.ru/source?bib_1d=vtls000232321

4, Capuna M. I1. DnekrpuuectBo u MmarHetusm. Y. 1 : yue6roe mocodue / M. I1. Capuna ;
Hogocu®. roc. texH. yH-T. - HoBocubupck, 2013. - 150, [1] c. : un.. - Pesxxum mocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000179482

5. Capuna M. I1. DnexkrpuuectBo u MarHetusMm. Y. 2 : yue6Hoe mocodue / M. I1. Capuna ;
Hogocu®. roc. trexH. yH-T. - HoBocubupck, 2015. - 127, [1] ¢. : un.. - Pesxxum mocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000213960

6. Capuna M. I1. KoneGaunus, BoiHel, ontuka. Y. 1 : yuedHoe mocodue / M. I1. Capuna ; HoBocu6.
roc. TexH. yH-T. - HoBocubupck, 2013. - 98, [2] c. : un.. - Pesxxum moctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000184890

7. Capuna M. I1. KoneGanwusi, BonHsl, onTaka. Y. 2 : yuebHoe mocobue / M. I1. Capuna ; HoBocu®.
roc. TexH. yH-T. - HoBocubupck, 2015. - 114, [1] c. : .. - Pexxum gocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000220090

8. Capuna M. I1. KeanToBas ¢usuxka : yueoroe nocobue / M. I1. Capuna ; HoBocu®. roc. Texs.
yH-T. - HoBocubupck, 2016. - 129, [1] c. : un.. - Pexxum nocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000229627

Internet resources

1. DnextponHo-OmbmmoTeunas cuctema HI'TY [DnexkTponHbIii pecypc] :
3JIEKTPOHHO-OnOoreunast cuctema. — [Poccusi], 2011, — Peskxum moctyma: 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. Mexanuka U TepMOAUHAMUKA | TaOOPATOPHBIN MPAKTHKYM 10 (usuke as 1, 2 KypcoB Bcex
¢akynsreToB u popm o0yuenus: / Hosocu®. roc. Texu. yH-T ; [cocT.: B. I. JlyGpoBckuii u ap.]. -
Hosocubupck, 2015. - 78, [2] ¢. : wi., Tabm.. - Pexxum moctyma:

http://elibrary. nstu.ru/source?bib_i1d=vtls000221982

2. ®usuka TBEpOOTro Tena : yueOHoe mocodue K JadopaTropHOMY MPAKTUKYMY IO Kypcy oOmmeit
¢usuxu / [A. A. Kopaunosuu u ap.] ; HoBocu®. roc. TexH. yH-T. - HoBocubupcek, 2012, - 68, [2] c.
. L., Ta0u.. - Pesxum mocrtyna: http://elibrary.nstu.ru/source?bib_id=vtls000178691

3. I'punbepr A. C. Mexanuka : yuebHOe mocodue miis ctyneHToB 1-ro kypca PO®, ®OH, ®T®
nuesHoro otaenenwst / S, C. ['punbGepr, 3. A. Komenes ; HoBocu®. roc. TexH. yH-T. -
Hosocubupck, 2013. - 135, [4] c. : un.. - Pexxum noctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000181979

4. Onrtuka. JIaGopartopusiit mpaktukym. U. 1 : yaebHoe mocobue / [B. I'. IyOpoBckuii u ap.] ;
Hosocub. roc. TexH. yH-T. - HoBocubupck, 2007. - 59, [1] ¢. : .. - Pexxum gocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000070602

5. Ontuka. JlaGopartopusiil paktukym. U. 2 : yaebHoe mocobue / [B. I'. IyOpoBckuii u ap.] ;
Hoeocub. roc. TexH. yH-T, ®us.-rexH. pax. - HoBocubupck, 2007. - 34, [1] c. : un. - Pexum
noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000068654. - ABT. yka3zaHbl Ha 00OPOTE THT. JI..



6. Usmepenne pusnyecKknx BEIUYHH | JTA00OPATOPHBIN MPAKTUKYM 110 (Hu3KKe : yueOHOe mocodue /
[B. H. Xonseko u ap.| ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2012. - 58, [1] ¢. : wr., Tabu.. -
Pexxum nocryrma: http://elibrary.nstu.ru/source?bib_1d=vtls000169357

7. Qybposckuii B. I'. DnextpudecTBo u MarHeTn3M : COOpPHHK 337124 U MPUMEPHI UX PEIIeHHS
yuebnoe nocobue / B. I'. Iyoporckuii, I'. B. Xapnamos ; HoBocub. roc. TexH. yH-T. -
Hosocubupck, 2011. - 89, [3] c. : mi.. - Pexum pocryma:

http://elibrary nstu.ru/source?bib_i1d=vtls000153388

8. MexaHuKa U TEPMOJUHAMUKA : JIAOOPATOPHEIN MPAKTUKYM O (pusuke ajis 1-ro u 2-ro Kypcos
Bcex (pakynpreroB u ¢opm obyuenus / HoBocuO. roc. TexH. yH-T ; [coct. B. I'. JlybpoBckuii u ap. |.
- HoBocubupck, 2009. - 75, [1] c. : un.. - Pexxum gocryna:

http://elibrary. nstu.ru/source?bib_id=vtls000132705

9. XapbkoB A. A. ®usnueckas ontuka : [yueOHo-Meronuueckoe rmocodue] / A. A. Xapekos, B. I
Hy6posckuii, C. B. Cryraii ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2006. - 54, [1] ¢. : ui.. -
Pexxum nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000063521

10. Mexanvka, MOJIEKyJIIpHas (PU3UKA U TEPMOIHHAMHKA | METOINYECKUAE YKa3aHUs U COOPHUK
3amanuii / HoBocu®. roc. TexH. yH-T ; [cocT. O. B. Kubuc, M. I1. Capuna, 0. B. Coxonog]. -
Hosocubupck, 2007. - 42, [2] ¢. : wi.. - Pexum gocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000066839

11. IIporpaMMupoOBaHHBIN KOHTPOJIL 3HAHHH 110 (PU3HKE | METOIUYECKOE PYKOBOACTBO K
JmabopaTopHbIM paboTaM Mo MEXaHUKe U TEPMOAUHAMUKE IS 1 Kypca Bcex (akynbTeToB u popm
obyuenus / HoBocu®. roc. TexH. yH-T ; [cocT.: K. JI. 3apunr u ap. |. - HoBocubupck, 2012. - 51, [2]
c. : un.. - Pexxum noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000169024

12. DnextpuuectBo u marHeTusM. Y. 1 : mabopaTopHbIi NpakTUKyM O Kypcy o0melt Gpusukn st
1-2 xypcos PO®, ®OH, ®T®, /10O Bcex HampaBlieHHI MOATOTOBKU U BceX GopM oOyueHus /
Hoocub. roc. Texs. yH-T ; [cocT. B. @. Kum, D. A. Komenes]. - HoBocubupck, 2006. - 30, [2] c.. -
Pesxxum nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000066627

13. ®usuka. Y. 1 : maboparopHsIii TpakTHKyM Ha ocHOBe padoueii cranumu NI ELVIS :
METOMUYECKHE YKa3aHHs K jjadbopaTopHbeM pabotam st PO®, ®OH, ®T®, 3@, M/10 Bcex
HarpaBJIeHHUH OATOTOBKH U Beex Gopm oOyuenust / HoBocud. roc. TexH. yH-T ; [cocT.: A. 1.
3ankuH u ap.|. - HoBocubupck, 2010. - 62, [2] ¢. : win., Tabu.. - Pexum goctyna:
http://elibrary nstu.ru/source?bib_1d=vtls000125738

14. Konebanus 1 BOJHBI | 1a00pPATOPHBIN MPAKTUKYM T10 Kypcy obrei ¢usuxu s 1-2 kypcos
PO®, ®OH, ®T®, N/10 Bcex HarnpasjieHul MOATOTOBKH U Beex Gopm oOyuenus / HoBocub. roc.
TexH. YH-T ; [cocT. B. ®. Kum, D. A. Komrernes, }O. E. Hesckwii]. - HoBocubupck, 2007. - 47, [1] c.
:wit.. - Pesxxum moctyna: http://elibrary nstu.ru/source?bib_1d=vtls000071149

15. KoneGanus, BOIHBL, ONTHKA | METOAUYECKHUE YKAa3aHUSI U KOHTPOJIbHbIE 3aaHust 1yt -2
kypcoB PD®, ®OH, ®T® nuernoro otaenenus / Horocud. roc. TexH. yH-T ; [cocT. D. A. Komenes
]. - HoBocubupck, 2010. - 73, [1] ¢. : un.. - Pexum moctymna:

http://elibrary nstu.ru/source?bib_id=vtls000134136

16. Kone6anus. Bonuer. OnTuka : MeTogudyeckue yKasaHusi 1 KOHTPOJIbHBIC 3aMaHust s 1-2
KypcoB PD®, ®TD, ®IH nuerHoro otaenenus: / Horocudb. roc. TexH. yu-T ; [coct. C. B. CryTaii,
B. H. IImeixoe, H. C. Cadponoral. - HoBocubupck, 2007. - 35, [1] ¢. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000070198

17. OnTuHKa, TEIUIOBOE U3JTyUYeHHE, KBAaHTOBAsI MPUPO/A U3JTyYeHHsI, SJIEMEHTBI KBAHTOBOK
MEXAHUKH, 3JIEMEHTBI (PU3UKHU TBEPIOTO Teja, AfaepHas (U3UKa | METOIUYECKHE YKA3AHUS U
cOopHuK 3amanuii mo gusuke mis 1-2 kypcos qHesHOro otnenenuss HI'TY ¢dakynsreTro: PO®,
®OH, ®T® / Horocub. roc. TexH. yH-T ; [coct.: B. M. O3no6uxun, M. I1. Capunal. -
Hosocubupck, 2006. - 50, [2] c. : mi.. - Pexxum goctymna:
http://elibrary.nstu.ru/source?bib_id=vtls000052812



18. Konebanus, BonHsbl, ontuka. COOpHUK 3a71a4, 3afaHUH U YIIPAKHEHUHN | METOTUYECKUE
ykasanus / HoBocub. roc. texu. yu-t1 ; [coct.: C. B. Cnyraii, B. H. IImeikos, H. C. Cadponora). -
Hosocubupck, 2014. - 37, [2] ¢. : min.. - Pesxkum goctyma:

http://elibrary nstu.ru/source?bib_id=vtls000199522

19. Anepnas ¢usuka : MeToauUecKkue ykazaHus k jadopatopasiM padoram Ne 50-52 mo ¢usuke
st 1-2 KypcoB Beex crieruaiibHOCTeH U BeeX Gopm o0yuenns / HoBocuO. roc. TexH. YH-T ; [COCT.:
0. B. Kubwuc, 10. B. Cokonos]. - HoBocubupck, 2014. - 15, [3] ¢. : mun.. - Peskxum gocryma:

http://elibrary. nstu.ru/source?bib_id=vtls000199389

20. ybposckuii B. I'. Mexanuka, TepMOIUHAMUKA U MOJIEKyJIsipHast prsuka : COOpHUK 3a/1a4 U
MpUMephI UX penteHus | yuebnoe nocobue / B. I'. lyoposckuii, I'. B. Xapnamos ; HoBocu®. roc.
TexH. yH-T. - HoBocubupck, 2010. - 173, [3] ¢. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000136694

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
Computer science

Course: 1, semester bl : 1 2

Semester
Ne Kind of activity 1] 2
1 [Total credits 4 (4
2 | Total hours 144|144
3 Total classes in the contact form, 87 |60
hours
4 | Lectures, hours 18 |18
Practical lessons, hours 0 |0
Laboratory studies, hours 54 (36
! in?t;c rg::iiTei Qo?:n??:)\ilersand 18 10
Consultations, hours 13 |4
9 | Independent work, hours 57 (84

External requirements

is able to search, processing and analyzing information from various sources and submit it in the required
format using information, computer and network technologies; regarding the following learning results:

Algorithmizes the solution of tasks and implements algorithms with The use of software

applies the means of information IT technologies for searching, storage, processing, analysis and reporting

is able to carry out business communication in oral and written forms in the state language of the Russian
Federation and foreign language (AH ); regarding the following learning results:

uses modern information and communicative means for communication

Requirements for the results of mastering the discipline

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

Algorithmizes the solution of tasks and implements algorithms with The use of software

1. OPK-1. 1 1. Algorithms the solution of tasks and implements algorithms using Lections; Laboratory works;
software tools Independent work

applies the means of information IT technologies for searching, storage, processing, analysis
and reporting

2. OPK-1. 2 2. Applies information technology tools for searching, storing, Lections; Laboratory works;
processing, analyzing and presenting information Independent work

uses modern information and communicative means for communication

3. UK-4. 3 3. Uses modern information and communication tools for communication| |_ections; Laboratory works;
Independent work




applies the means of information IT technologies for searching, storage, processing, analysis

and reporting

6. Apply the main methods, methods and means of obtaining, storing and processing

Lections; Laboratory works;

information using computers and computer tools Independent work
uses modern information and communicative means for communication
7. barriers to communication and ways to overcome them Lections; Laboratory works;
Independent work

applies the means of information IT technologies for searching, storage, processing, analysis

and reporting

8. to search for information in the local and global Networks

Lections; Laboratory works;
Independent work

Algorithmizes the solution of tasks and implements algorithms wi

th The use of software

10. Appointment and function of a text editor, the main techniques of work with the
text editor

Laboratory works; Independent
work

uses modern information and communicative means for commun

ication

11. Purpose and functions of a table processor, techniques for working with a table
processor

Lections; Laboratory works;
Independent work

Algorithmizes the solution of tasks and implements algorithms wi

th The use of software

12. Acceptance of work with a graphic editor

Lections; Independent work

13. Mathcad techniques for solving specific tasks

Lections; Laboratory works;

Independent work

14. Creating algorithms and their implementation in the form of a software product | |_ections; Laboratory works;
Independent work

15. Programming Lections; Laboratory works;
Independent work

Content and structure of the discipline

Table 3.1

Active

Themes forms, hours

Links to learning

Hours
results

Semester: 1

Didactic unit: Basic concepts and methods of information and coding theory.

1. Introduction. The concept of information and computer
science. History of development of informatics. The overall
characteristics of the processes of collection, transmission,
processing and accumulation of information. Coding
information. Number system. Binary arithmetic. Translation of
information from one number system to another. Units of
information.

1,2

Didactic unit: Technical means of implementing information processes

2. PC architecture. The main elements of the PC. RAM. Types
of external memory. The structure of magnetic disks.
Principles for recording and reading information on magnetic
and laser disks. Comparative characteristics of external storage
devices. Logic device names. Basics of logic.

3,7

Didactic unit: software implementation of information processes




3. Operating Systems. Main menu Windows, desktop, taskbar,
window structure. The shell of the operating system WIN
COMMANDER. File storage system. The concept of the file
and its storage on the disks. File name when working in 2 1,6,7
Windows. File types, extension assignment. Optimization of
information storage. Folders, their purpose and name. The
concept of the root catalog. Full file path. Basket.
Didactic unit: Models of solving functional and computing
4. Models of solving functional and computing tasks.
R . 4 11,12,13
Algorithmization and programming.
5. Local networks and their use in solving data processing 5 8
applications. Global networks. Protection of information.
6. High-level programming languages. The main functions of 4 1415
the programming environment. ’
Semester: 2
Didactic unit: Basics of algorithm and programming
7. Introduction to the project 6 1,2, 3
8. The concept of algorithm 6 1,2, 3
9. Numerical methods 6 1,2,3,6
Table 3.2
Active Links to learning . sl
Themes forms, hours Hours results Learning activities
Semester: 1
Didactic unit: software implementation of information processes
1. Text editor MS Word. Laboratory work in the terminal
Appointment, opportunities, basic 8 8 1,10,2,3 class y
settings.
2. MS Excel table processor.
Appointment, opportunities, basic
settings. The concept of an active
cell. Work with columns and rows.
Data Types, Entering them, the
organization of automatic . .
calculations with the help of 8 12 1,11,6 Laboratory work in the terminal
class
formulas, the most commonly used
features, their structure and record
in the spreadsheet. Basic techniques
for work with formulas (copy,
transfer, cleaning, deletion).
Relative and absolute addressing
3. Basics of logic 2 8 ; The study of the logical
elements of the computer
Didactic unit: Models of solving functional and computing
Composition and circuit
3. Databases. Purpose, scope 8 solutions of power circuits and
PS control circuits.




4. Creating a Web page. 8 8 Creating simple web pages.

5. Mathcad. Purpose, basic
principles of constructing
algorithms for mathematical tasks. 10 13, 14,15
Work with built-in features,
eyelids, arrays.

Works in the mathematical
package Mathcad.

Semester: 2

Didactic unit: Basics of algorithm and programming

6. Introduction to Matlab 9 1,2,3
7. Drawing up an algorithm 9 1,2,3,6
8. Numerical methods 9 1,2,3

9. Modern technologies in

programming 9 12,3

Literary sources

Main literature
1. I'yusko A. B. Cucremuoe nporpammHoe odecrieuenue : koHcrekT jekiuii / A. B. I'yHbko |
Hosocub. roc. TexH. yH-T. - HoBocubupck, 2011. - 134, [3] ¢. : wi., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000155980
2. JIucurus J. B. O0beKTHO-OpHEHTHPOBAHHOE MPOrPaMMUPOBAHKE ;| [KoHCcmeKT jekiuii] / 1. B.
JIucunun ; HoBocu®. roc. texH. yH-1, @ak. npukian. mar. u uapopmaruku. - Hoocubupck, 2010.
- 86, [1] c.. - Pesxum moctyma: http://elibrary nstu.ru/source?bib_1d=vtls000142706

Additional literature

1. Yctunos B. B. OcHoBbl anroputMusanuu v nporpamMMmupoBanus. Y. 1 | KOHCHIEKT NeKiuii 1ist
1-2 xypcos komnemka MCP mo nanpasnenuto "Undopmartrka u BeraucauTensHas texauka' / B, B.
Ycrunos ; HoBocu®. roc. TexH. yH-T, UH-T couman. peabunmuranuu. - HoBocubupck, 2010. - 37, [2]
c. : .. - Pexxum moctyna: http://elibrary.nstu.ru/source?bib_id=vtls000134591

2. AjdanacreB B. A. Assembler IBM PC : koncnekr nekuuii / B. A. Adanaceses ; HoBocu6. roc.
TexH. yH-T. - HoBocubupck, 2008. - 257, [1] ¢. : .. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000082197

Internet resources

1. 3abyra A. A. TeopeTuieckue OCHOBBI HH(POPMATHKH [ DNEeKTPOHHBIN pecypc] | yueOHOe mocobue
/ A. A. 3abyra ; HoBocu®. roc. TexH. yH-T. - HoBocubupck : U3n-so HI'TVY, 2013. - Pexum
nocryra: http://elibrary.nstu.ru/source?bib_i1d=vtls000183874. - 3ars. ¢ sxpana.

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

3. 38.05.03 busuec-undpopmarnka [ DnekTpoHHbIH pecype] | penepanbHbIi roCcyqapCTBEHHbBIN
o0pasoBaTesbHBIN CTaHAAPT BhICIIEro oOpasoBaHus(ypoBeHs OakanaBpuata). - [lopran
denepanbHBIX TOCYIapCTBEHHBIX 00pa30BaTeIbHBIX CTAaHAAPTOB, 2016. - Pexum

nocryma: fgosvo.ru/uploadfiles/fgosvob/380301.pdf. - 3arn. ¢ sxpana.

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

6. http://znanium.com/




Methodical support and software

Methodological support

1. Uadopmatuka. Y. 1 : MeTonuyeckue yKa3aHus K BBITOJHEHUIO JTAOOpaTOpHBIX padot mist 1
kypca ®OH nuepHoro otnenenus / Hopocub. roc. texu. yu-T1 ; [coct.: A. H. Kosnos, B. T".
IMTansHeB]. - HoBocubupck, 2016. - 136, [3] ¢. : wi., Tadn.. - Pexum goctyna:

http://elibrary nstu.ru/source?bib_1d=vtls000232675

2. Matex T. B. Uadopmarrka. OCHOBBI aJITOPUTMHU3ALKH U TIPOrPAMMHUPOBAHUS. [ DIEKTPOHHBIN
pecypc] : 27eKTpOHHbBIH yueOHO-MeTonnueckuii komruieke / T. B. Msitex ; HoBocu6. roc. TexH.
yH-T. - HoBocubupck, [2021]. - Pesxxum noctymna:
http://elibrary.nstu.ru/source?bib_id=vtls000243555. - 3aru. ¢ skpana.

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
Introduction to the direction

Course: 1, semester : 1

Semester
Ne Kind of activity 1
1 | Total credits 2
2 | Total hours 72
Total classes in the contact form,
3 45
hours
4 | Lectures, hours 18
Practical lessons, hours 18
Laboratory studies, hours 0
of them in an active and
7 1. . 8
interactive form, hours
Consultations, hours 7
9 | Independent work, hours 27

External requirements

is able to search, critical analysis and synthesis of information, apply a systematic approach to solving the set
Tasks; regarding the following learning results:

performs the search for the necessary information, its critical analysis and summarizes the analysis results for the
analysis for Solutions of the task

uses a systematic approach to solve problems
is able to manage their time, build and implement a self-development trajectory based on the principles of
education throughout life; regarding the following learning results:

effectively plans to own a whole time

Requirements for the results of mastering the discipline

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

performs the search for the necessary information, its critical analysis and summarizes the
analysis results for the analysis for Solutions of the task

1. UK-1. 1 1. Search for the necessary information, its critical analysis and Lections; Seminars; Independent
summarizes the results of the analysis to solve the task work
uses a systematic approach to solve problems
2. MC-1. 2 2. Uses the system approach to solve the tasks of Lections; Seminars; Independent
work

effectively plans to own a whole time

3. UK-6. 1 1. Effectively plans his own time Lections; Seminars; Independent
work




Content and structure of the discipline

Table 3.1

Themes

Active Hours

Links to learning

Learning activities

forms, hours results
Semester: 1
Didactic unit: General familiarization with the process of learning in the university.
L. Thg process of Iearr_ung in the The total characteristic of the
NSTU: Bachelor, magistracy, : .
. educational process established

graduate school. Rights and : )

o : 4 1,3 by applicable federal high
obligations of students in the .

. education standards at the

process of studying at the L ;

N chosen direction of learning.
university.
Didactic unit: Acquaintance with applicable educational standards.
2. Federal State Educational Familiarization with the
Standard of Higher Education requirements of the standard,
(GEF) in the direction of 2 13 finding out the conditions for the
preparation 13.03.01 Thermal ’ implementation of the
power engineering and heat educational trajectory of the
engineering (undergraduate level) university.

Features of the types of
professional activities of
graduates who have mastered the
program of the undergraduate:
Estimated project and design and

7. Features of the types of 6 123 design; Research; organizational
professional activities of graduates. T and managerial; production and
technological; installation and
commissioning; Service and
operational. The distribution of
graduates to the enterprises and
organization of the region.
Didactic unit: Information support of the learning process.

The overall characteristics of
the NSTU library resources,
GPTB SB RAS, Institutions of

8. DC electronic devices 2 3 the SB RAS for specialized
preparations. Rules and
conditions for access to printed
and electronic library resources.

Terms and venues of stationary
and exit practices: to receive
primary professional skills and
skills, including primary skills

9. Conduct practice. 4 3 and skills. research activities; To
receive professional skills and
experience of professional
activities (technological practice,
research work; prediplomal.

Table 3.2
Themes forrﬁ(s:,“;l/gurs Hours L'nksrzgdftzmmg Learning activities




Semester: 1

Didactic unit: Introductionful practice of first-year students

familiarization with the

1. Formation of an electronic procedure for the formation and

student portfolio. 2 2 1.3 content of the student's
electronic portfolio

2. TRANSION ON LABORATES familiarization with the material

OF THE TEPTER EXTRACTING 2 4 3 and technical process of learning

STATIONS NGTU . in the university

3. Excursion for electrical Acquaintance with the material

laboratories of electrical 2 5 3 and technical basis of training on

departments of the energy faculty related specialties of the energy
of the NSTU. orientation

Acquaintance with advanced
foreign innovative technologies
for the production of thermal and
electrical energy. Exit lesson on
the basis of a regional office in
2 4 2,3 Novosibirsk, the leading foreign
company VIESSMANN for the
production of boiler and energy
equipment. Determination of the
modern world-class technology
in the direction of training.

4. Exit practical activity On the
basis of regional offices in
Novosibirsk, the leading foreign
company Viessmann for the
production of boiler and energy
equipment.

Acquaintance with technology
5. Acquaintance with the NSTU storage technologies in high
library. school. Conditions and rules for
working with library funds.

Literary sources

Main literature

1. OpunanukoB 0. B. OcHoBe! Terorexuukd : [yueouuk] / HO. B. Opunnnnkos, C. J1.
Enucrparos, FO. U. Ilapos. - Hoeocubupck, 2018. - 552, [1] ¢. : wn.. - Pesxxum goctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls00023813 1

2. IMuuankos I1. A. TennoBele aeKTpUYECKHEe CTAHIHH [ DJIEKTPOHHBIN pecypc| : 3JeKTPOHHBIHA
yueOHo-MeTonuueckuii komruieke / I1. A. IIlunaukoB ; HoBocub. roc. TexH. yH-T. - HoBocHOHpCK,
[2012]. - Pesxum pgoctyma: http://elibrary nstu.ru/source?bib_id=vtls000174203. - 3arn. ¢ skpaHa.

Additional literature

1. Muuaukos I1. A. TeroBble a5ieKTpUYecKUe CTAaHIAN [ DJIEKTPOHHBINA Pecypc] : dIeKTpOHHOE
yueOHoe nocobue B hopMe crala-KoHCTeKTa jekuuii ajist ctyaenTo @OH no criermansHOCTH
220301 - ABTOMaTH3aLMS TETUIOIHEPTeTUUECKHX ITPOLIECCOB U MPOU3BOCTB B
TOILTHBHO-3HepreTrndeckoMm komruiekce / I1. A. Illunnankos ; HoBocu6. roc. TexH. yH-T. -
Hoeocubupck, 2008. - 1 snekrpon. onr. auck (CD-ROM). - Pexum noctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000179923. - 3ars. ¢ TUKETKH IUCKA.

Internet resources
1. 10 npopsIBHBIX HAeH B dHEpreTrKe Ha cienyrommue 10 mer. — TekcT | 2eKTpOHHbIH /
Accoruanus 1o pa3sBUTHIO MEKIYHAPOIHBIX UCCISIOBAHUNA U TIPOSKTOB B 00J1aCTH SHEPTEeTHUKU
«I'nobampHas sreprus» : [caiit]. — URL:
https://globalenergyprize.org/ru/wp-content/uploads/2020/12/GE_verstka -itog-RUS.pdf (marta
obpamenust: 18.03.2021).

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. Pacuer TeruoBeix cxem napotypOunHeix TOC | MeTomu4ecKHe yKa3aHus K KypCOBOMY U
TUTUIOMHOMY TTpoeKkTupoBanuto mjist 4 u 5 kypcoB ®IH Beex dopm oOyueHus (CriennanisHOCTH
140100, 140101, 140104, 220301, 140204) / HoBocu®. roc. TexH. yH-T ; [cocT.: O. K. I'puropsesa,
O. B. bopymi]. - Hoeocubupck, 2010. - 57, [1] ¢. : wi., Tabin.. - Pexum gocrynmna:

http://elibrary nstu.ru/source?bib_i1d=vtls000148924

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
Safety of vital activity

Course: 2, semester : 4

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

External requirements

is able to create and maintain safe life conditions, including in emergency situations; regarding the following
learning results:

Conditions to apply in professional and daily activities. Methods of protection against hazards, including in the
threat and emergence of emergency situations and military conflicts, and ways to ensure safe livelihoods.

Know the basics of life safety, has an idea of ??how to create safe conditions that ensure sustainable
development of society in professional and daily activities and the preservation of the environment.

owns the victim first aid skills.

Requirements for the results of mastering the discipline

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

Know the basics of life safety, has an idea of ??how to create safe conditions that ensure
sustainable development of society in professional and daily activities and the preservation of
the environment.

1. UK-8. 1 1. Know the basics of life safety, has an idea of ??how to create safe Lections; Seminars; Independent
conditions that ensure sustainable development of society in professional and daily |work
activities and the preservation of the environment.




Conditions to apply in professional and daily activities. Methods of protection against
hazards, including in the threat and emergence of emergency situations and military conflicts,
and ways to ensure safe livelihoods.

2. UK-8. 2 2. Conditions to apply in professional and daily activities. Methods of
protection against dangers, including in the threat and emergence of emergency
situations and military conflicts, and ways to ensure safe livelihoods.

Lections; Seminars; Independent
work

owns the victim first aid skills.

3. can work with systemic natural science patterns of professional activity objects

|Seminars

Content and structure of the discipline

Table 3.1

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 4

Didactic unit: Protection in emergency situati

ons

1. Classification of maniogenous
and natural origin. Basic principles,
events and ways to protect the
population in emergency.
Dangerous NSO objects.

1,2

Drawing up the abstract of the
lecture material

2. Fire safety and lightning
protection.

4

1,2

Drawing up the abstract of the
lecture material

Didactic unit: Software Experiment Management and Data Processing

3. Basic concepts of BC.
Legislative and regulatory

Drawing up the abstract of the

docume_nts in the field of BC. 2 1,2 lecture material

Instructions in the workplace.

Injury.

4. Investigation and accounting of

occupational diseases. Insurance 2 1 Drawing up the abstract of the

against industrial accidents and lecture material

occupational diseases.

Didactic unit: Sanitation sanitation Labor hygiene

5. The effect of production factors

on personnel and ways to protect 6 5 Drawing up the abstract of the

against them in emergency lecture material

situations.

6. Special assessment of working 2 19 Drawing up the abstract of the

conditions. ’ lecture material

Didactic unit: Energy turbines and power plant boilers.

7. Analyzing the danger of human Drawing up the abstract of the
. 4 1,2 .

damage to electric shock. lecture material

8. Protection measures from Drawing up the abstract of the

. 2 1,2 .

human damage by electric shock. lecture material

Didactic unit: Ecology

11. Global environmental problems 5 19 Drawing up the abstract of the

of modernity.

lecture material




12. Environmental pollution. Waste 6 1 Drawing up the abstract of the
production and consumption. lecture material
13. Pollution of the city of Drawing up the abstract of the
- 2 1,2 .
Novosibirsk. lecture material
Table 3.2
Active Links to learning . A
Themes forms, hours Hours results Learning activities
Semester: 4
Didactic unit: Protection in emergency situations
1. Studying fire safety systems in Excursion to the university with
2 2 a democracy of means of
NSTU. )
warning and rescue
Studying the fire development
. . . NSO services. Organization of
2. Visit to the fire and technical 2 1,2 fire safety in TSUM, theaters and

exhibition.

on large industrial facilities, the
use of fire extinguishers (video)

Didactic unit: Software Experiment Management and Data Processing

3. Investigation and accounting of

With the help of cases, study
and analyze various types of
accidents. The second stage is a
role-playing game: students form

; 4 1,2 o . X
accidents at work. a commission to investigate
accidents and draw out an act of
investigating an accident on the
basis of real materials.
Didactic unit: Sanitation sanitation Labor hygiene
Analysis of the state of
4. Creating comfortable working production faqtors present at any
LS 4 1,2 workplace (microclimatic
conditions in the workplace. :
parameters and luminous
environments) .
Didactic unit: Energy turbines and power plant boilers.
5. Working with the simulator Working with simulator
cardiovascular resuscitation 2 2 cardiovascular resuscitation
"Maxim I1". "Maxim II1"
6. Consideration and analysis of Consideration of various ways
various emergency situations in 2 2,3 to hit the electrical current,
office and residential premises. analysis of the degree of lesion.
7. Studying methods for reducing Studying the ideology of
the risk of human damage from an 2 1,2 constructing systems of

electric current.

subordinate regulation

Literary sources
Main literature

1. Macmnosa, B. M. BesomacHOCTb ku3HeneaTensHocTH: YuebHoe mocodue / B.M. Macnosa, 1.B.
Koxoga, B.I'. JIsmko; [Ton pen. B.M. Macnogoii - 3 usn., nepepad. u nor. - Mocksa : By3osckuii
yueOnuk: HUL] UH®PA-M, 2015. - 240 c. ISBN 978-5-9558-0279-4. - TekcT : 31€KTPOHHBIH. -
URL: https://znanium.com/catalog/product/508589 (mara odpamenus:; 02.03.2021). — Pexum
IOCTyIA: 1Mo moArucke. - Peskum noctyma: http://znanium.com/catalog. php?bookinfo=508589 -

3ary. ¢ sKkpaHa.




2. I'opbarenxoB M. /. PaccnenoBaHue HeCUaCTHBIX CIy4YaeB Ha IMTPOU3BOJICTBE U B
oOpaszoBaTenbHbIX yupexaenusx : [yueoHoe nocodue] / M. /1. T'opbarenkos, B. A. Jlomas |
Hosocu®6. roc. TexH. yH-T. - HoBocubupck, 2019. - 64, [1] ¢. : wi.. - Pexum poctyra:
http://elibrary. nstu.ru/source?bib_id=vtls000242466
3. Jleran M. B. bezonacHOCTB KU3HEAESITENBHOCTH [ DJIEKTPOHHBIN pecypc] :
yueOHO-MeTonuveckuii komruiekc / Jleran M. B. ; HoBocu®. roc. Texs. yH-T. - HoBocubupck, 2011.
- 1 anextpon. onr. nuck (CD-ROM). - Pexum nocrymna:
http://elibrary.nstu.ru/source?bib_id=vtls000167916. - 3arj. ¢ STUKETKH TUCKA.

Additional literature
1. Memuumna katactpod (BOMpOCk OPraHU3aIiH JIe4e0HO-IBAKYAI[HOHHOTO 00€eCITeueH s
HACeJIeHHsI B YPE3BbIUANHBIX CUTYALUSIX MUPHOTO BpeMeHH) . yueOHuk / I1. B. Aputucos, A. Y.
Jlo6anoB, A. B. 3onmotyxun, H. JI. benoa ; mox o6m1. pen. I1. B. AButucoBa. — Mockga :
HH®PA-M, 2020. — 365 c¢. — (Bsicmiee obpasosanue: bakanaspuar). - ISBN
978-5-16-014882-3. - Tekcr : anexTponHsiid. - URL: https://znanium.com/catalog/product/1141235
(mata obpamenust: 02.03.2021). — Pexxum goctymna: mo noamnucke. - Peskum goctyna:
https://znanium.com/catalog/document?1d=360371 - 3arn. ¢ s3xpaHna.
2. Kyxta 0. C. CymHoCTh MeTUKO-OMOIOTUUECKUX OCHOB O€30MacHOCTH KU3HEAEATEIbHOCTH. Y.
2 : yuebnoe mocodue / FO. C. Kyxra, M. J. T'op6arenkos ; Horocu®. roc. TexH. yH-T. -
Hosocubupck, 2010. - 117, [1] c. : Tabum., un.. - Pexxum noctyna:
http://elibrary. nstu.ru/source?bib_1d=vtls000134197

Internet resources

1. OBX py : denepansubiii 00pasoBaTenbHbIi mopTai mo OcHoBaM 0e30MmacHOCTH
xusHenesteapHocT. — 2006— . — URL: http://www.obzh.ru/ (nata obpamenwus:: 03.03.2021). —
TekcT : 37K TPOHHBIN.

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

3. Aceer I'. I'. Dnextpobe3omacHOCTE [ DEKTPOHHBIN pecypc| | JIeKTPOH. y4ued.-MeToI. KOMILIEKC
/T.T. AceeB, A. M. Ilapaxun;, HoBocu®. roc. TexH. yH-T. — HoBocubupck, 2014. — Pexum
noctyna: http://dispace.edu.nstu.ru/didesk/course/show/4158. - 3arn. ¢ sxpana.

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

5. PexomeHpaaiuu U npaBuiia noseaenus. — Tekcr : anexkrponnsiii / MUC Poccun : caiit. —
Mocksa. — Paznen caiita «besonacHocts rpaxaany. — URL:
https://www.mchs.gov.ru/deyatelnost/bezopasnost-grazhdan (nara obpamenus: 05.03.2021).

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

7. http://znanium.com/

Methodical support and software

Methodological support

1. Jlerarn M. B. bezonacHOCTE 4enoBeka B IPOU3BOACTBEHHON NEATeIbHOCTH M OKPY KaroIIe
cpene [DJeKTPOHHBIN pecypc]| : 3MIEKTPOHHBIN yueOHO-MeTonnueckuii komruteke / M. B. Jleran, O.
B. Tuxonosa ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, [2017]. - Pexxum nocrymna:
http://elibrary.nstu.ru/source?bib_id=vtls000234696. - 3ar. ¢ sxpaHa.

Specialized software

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

2 Microsoft Office Application Pack



ANNOTATION OF THE PROGRAM
Electrical Equipment

Course: 2, semester : 3

Semester
Ne Kind of activity 3
1 | Total credits 4
2 | Total hours 144
Total classes in the contact form,
3 83
hours
4 | Lectures, hours 36
Practical lessons, hours 18
Laboratory studies, hours 18
of them in an active and
7 1. . 0
interactive form, hours
Consultations, hours 9
9 | Independent work, hours 61

External requirements

can apply the appropriate physico-mathematical apparatus, methods of analysis and modeling, Theoretical and
experimental study in solving professional problems; regarding the following learning results:

demonstrates an understanding of physical phenomena and applies the laws of mechanics, thermodynamics,
electricity and magnetism, optics

Requirements for the results of mastering the discipline

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

demonstrates an understanding of physical phenomena and applies the laws of mechanics,
thermodynamics, electricity and magnetism, optics

1. OPK-2. 2 2. Demonstrates an understanding of physical phenomena and applies | ections; Seminars; Laboratory
the laws of mechanics, thermodynamics, electricity and magnetism, optics works; Independent work

Content and structure of the discipline

Table 3.1

Active Links to learning
Hours

Themes forms, hours results

Learning activities

Semester: 3

Didactic unit: Main onyatia system analysis




1. Basic concepts, elements and
characteristics of electrical circuits.
Basic laws of electrical chains.
Schemes of substitution

Studies of theoretical material.
Answers to questions

Didactic unit: Theory and methods for analyzing linear electrical circuits of DC

3. Compilation of equations for
calculating currents in the schemes
with the help of laws Kirchhoff.
Transferring the source of the EMF

Studies of theoretical material.

and the current source through the 4 1 .
. - Answers to questions
electrical circuit assembly.
Replacing the branch with an
equivalent branch with a source of
EDC
4. The method of contour currents.
Principle and overlay method.
Method of nodal potentials and two Studies of theoretical material.
. 4 1 :
nodes. Method of equivalent Answers to questions
generator (active two-pole).
Balance of capacity
Didactic unit: Telephony and multimedia computer networks.
5. Ways to represent sinusoidal
electrical values. Elements of the Studies of theoretical material.
. Lo . . 2 1 .
electrical circuit of the sinusoidal Answers to questions
current.
6. Ohm and Kirchhoff laws for
sinusoidal current chains. Symbolic Studies of theoretical material.
S - 2 1 :
method of calculating sinusoidal Answers to questions
circuits
7. Resonant phenomena in linear . . .
. P : . Studies of theoretical material.
electrical circuits of sinusoidal 2 1 .
Answers to questions
current
8. Chains with mutual inductance 2 1 Studies of theore_tlcal material.
Answers to questions
Didactic unit: Technological schemes of heat units.
9. Three-phase electrical circuits. Operation of theoretical
. . 2 1 : .
Basic concepts. Vector diagrams material. Answers to questions
10. Calculation Symmetric modes 5 1 Studies of theoretical material.
of three-phase circuits Answers to questions
11. Calculation of asymmetric Studies of theoretical material.
. 2 1 .
modes of three-phase chains Answers to questions
12. The method of symmetric
components. Calculation of 4 1 Studies of theoretical material.
complex electrical circuits under Answers to questions
static load
13. Power determination in 2 1 Studies of theoretical material.

three-phase circuits

Answers to questions

Didactic unit: Transient processes in linear electrical circuits and their methods calculation




14. Basic concepts and laws used
in calculating transient processes in
linear electrical circuits. Classic

Studies of theoretical material.

method of calculating transients. 3 1 :

. . Answers to questions
Calculation of transient processes
in chains of the first and second
order.
15. Operator method for 3 1 Studies of theoretical material.
calculating transients Answers to questions

Table 3.2
Themes ACtive | s |LINKS to learning Learning activities

forms, hours

results

Semester: 3

Didactic unit: Theory and methods for analyzing linear electrical circuits of DC

1. Study of linear electrical circuits

Pre-calculation of parameters,
Required to perform laboratory

of DC 4 1 studies. Assembling scheme.
Research
Didactic unit: Telephony and multimedia computer networks.
Preliminary calculation of
2. Study of linear chains of parameters is necessary for the
! ) 4 1 implementation of laboratory
sinusoidal current - .
studies. Assembling the scheme.
Research
Preliminary calculation of
3. The study of the AC circuits parameters Is necessary for the
. . 4 1 implementation of laboratory
with mutual inductance - .
studies. Assembling the scheme.
Research
Didactic unit: Technological schemes of heat units.
Pre-calculation of parameters,
4. Study of the modes of 6 1 Required to perform laboratory
three-phase chains studies. Assembling scheme.
Research
Table 3.3
Themes Active Hours Links to learning Learning activities

forms, hours

results

Semester: 3

Didactic unit: Theory and methods for analyzing linear electrical circuits of DC

1. Equivalent transformations of

Mastering the receptions of the
equivalent transformation of

DC linear electrical circuits. 1 1 electrical circuits. Solving tasks

Determination of input resistance to determine the input resistance
of a passive two-pole

2. Calculation of linear electrical The development of the methods

circuits of DC using the ruler of the 1 1 of compiling equivalent schemes

currents of currents (lever rules)

in solving problems




3. Calculation of linear circuits of solving problems allow you to
: . master the calculation of
direct current by applying the laws : S .
. 2 1 electrical circuits using the
of Kirchoff and the contour current . ;
Circhhoot's laws and the contour
methods
currents
5. Calculation of linear DC linear Solving tasks that allow you to
e . master the method of nodal
circuits using the method of nodal 2 1 . o
; . potentials and the application
potentials and the applix method
method
7. Calculation of DC circuits using solving F’“’b'em$ that allow you
. 1 1 to master the equivalent
the equivalent generator method
generator method

Didactic unit: Telephony and multimedia computer networks.

8. Calculation of linear chains of

Solving problems that allow you
to master a vector presentation

sinusoidal current with vector 1 1 of the parameters of the

diagrams sinusoidal current chains and the
association between them
Solution of tasks, allowing to

9. Calculation of sinusoidal learn how to determine the

. . . 1 1 . .

circuits using a symbolic method parameters of the linear chains
of the sinusoidal current

10. Calculation of alternating Calculation of linear electrical

current circuits with mutual 1 1 circuits containing

inductance magnets-knitted elements

11. Calculation of alternating I_\/Iaste_ring t_he c_alc_ulation of the

1 1 sinusoidal circuits in the

current circuits in resonance mode

resonance mode

Didactic unit: Technological schemes of heat units.

12. Calculation Symmetric modes

mastering methods for

S 2 1 calculating three-phase chains in
of three-phase circuits .
symmetric modes
SUIVITIY PTUUTETTIS TUT
13. Calculation of asymmetric 1 1 calculating asymmetric

modes of three-phase chains

three-phase circuit modes with

artivo lnad

Didactic unit: Transient processes in linear electrical circuits and thei

r methods calculation

14. Calculation of transient

Mastering the classical method

processes in first-order circuits by 1 1 of calculating transient processes
the classical method using task solutions

15. Calculation of transient Mastering the classical method
processes in second-order circuits 1 1 of calculating transient processes
by the classical method using task solutions

16. Calculation of transients in Mastering the operator method
first-order chains by the operator 1 1 of calculating transient processes
method by solving problems

17. Calculation of transient Mastering the classical method
processes in second-order circuits 1 1 of calculating transient processes

by the operator method

using task solutions

Literary sources
Main literature




1. 3onoB B. H. Teoperudeckrie OCHOBBI 3JIEKTPOTEXHUKN. JJIEKTPUUESCKHE U MAarHUTHBIE LISTIH
MOCTOSIHHOTO TOKA : [yueOHoe nmocobue] / B. H. 3onos, I1. B. 3on08, 0. b. Edpumora ; HoBocu6.
roc. TexH. yH-T. - HoBocubupck, 2020. - 79, [1] c. : un.. - Pexxum noctymna:

http://elibrary nstu.ru/source?bib_id=vtls000242484

2. Jlanmmu @. D. PacueT 1 KOMIBIOTEPHOE MOAEIUPOBAHUE JISKTPUIESCKUX IeTnel ¢ NpUMeHEHUEM
nporpammel Mathcad (ot mpocToro k croxHOMy) : yueGHOe mocobue / @. D, Jlammm, I1. B.
Mopo3os ; HoBocub. roc. texH. yH-T. - HoBocubupck, 2020. - 108, [3] c. : wi.. - Pexxum moctyma:
http://elibrary. nstu.ru/source?bib_id=vtls000243133

3. Jlarmmu @. 3. Pacyer 1 KOMIBIOTEPHOE MOAETUPOBaHUE Tpex(asHbix 1erneil. OT mpocToro K
cnoxHOMY : [yuebHoe mocobue] / @. 3. Jlanmu, I1. B. Moposos, FO. b. E¢umora ; Hosocud. roc.
TexH. yH-T. - HoBocubupck, 2020. - 95, [2] ¢. : un.. - Pexxum moctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000243134

4, Jlanmu @. D. AHann3 ¥ KOMITLIOTEPHOE MOAEIIUPOBAHKE SIBJISHUN B3aMMOUHAYKTHBHOCTH U
pe3oHaHca (0T MPOCTOro K CIOXKHOMY) : [yueOHoe ocodue] / @. D. Jlanmwm, FO. b. E¢umosa, I1. B.
Mopo3os ; HoBocub6. roc. TexH. yH-T. - HoBocubupcek, 2019. - 85, [2] ¢. : wn.. - Pexum mocrtyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000241073

5. Mopo3soe I1. B. DnexkTprudeckue Hemnu NOCTOSHHOTO TOKa. Pemmenne 3amay : [yueOHoe mocodue] /
I1. B. Mopo3sos ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2019. - 140, [3] ¢. : un.. - Pexxum
noctymna: http:/elibrary.nstu.ru/source?bib_1d=vtls000241162

6. Jlanimu ®@. 3. PacyeT 1 KOMIBIOTEPHOE MOAETHUPOBAHKE LIETIeH MOCTOSHHOTO TOKA (OT MPOCTOro
K CJI0KHOMY) : [yuebHoe mocobue] / @. 3. Jlanmy, 0. b. E¢umora, O. 3. Iayns ; HoBocub. roc.
TeXH. YH-T. - HoBocubupck, 2018. - 87, [4] ¢. : un.. - Pexum gocrymna:

http://elibrary nstu.ru/source?bib_id=vtls000238384

7. Pacyet 1 KOMIBIOTEPHOE MOAETUPOBAHUE LIENE CHHYCOMIAIEHOTO TOKA B YCTAHOBUBILIEMCS
peskuMe (OT IPOCTOro K CIOKHOMY) | [yueOHOe mocobue / @. D. Jlanmu u ap.] ; HoBocud. roc.
TexH. yH-T. - HoBocubupck, 2018. - 100, [3] ¢. : un.. - Pexxum noctymna:

http://elibrary. nstu.ru/source?bib_id=vtls000239024

8. AkciotuH B. A. TlepexomHblie TIPOLIECCH B 2JIEKTPHYECKUX LEMX | [yueOHoe mocodue] / B. A.
AxcrotuH ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2017. - 110, [2] c.. - Pexum noctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000236727

9. beikoBckas, JI. B. Jluneitnbie anektpudeckue uenu : yaedHoe nocodue / JI. B. Beikosckas, B. B.
BrikoBckuit. — OpenOypr : OpenOyprckuii rocynapcreennsii yausepeurer, 9bC ACB, 2017. —
140 ¢c. — ISBN 978-5-7410-1769-2. — TekcT : 251eKTPOHHBIH // DIIeKTPOHHO-OHOIHMOTeYHAsT
cucrema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/71283 html (nara oGpamenus:
23.02.2021). — Pesxum moctyma: AJisi aBTOPU3UP. MOIb30BATENEH

10. 3emusinyxun, 1. A. JIuHelHbIe LIETH PH TAPMOHUYECKOM BO3IEHCTBHH | ydeOHOe rmocodme /
IT. A. 3emnsayxun, C. JI. banabaes. — Pocrtoe-Ha-/lony, Taranpor : U3narenscto FOxxHOro
denepansroro yausepcurera, 2018, — 129 ¢. — ISBN 978-5-9275-2925-4. — Texker :
3NIEKTPOHHBIH // DnexTpoHHO-0nbnoTeunas cuctema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/87723 html (mara obpamienus: 23.02.2021). — Pexxum moctyma: mis
aBTOPU3UD. MOJb30BaTENEH

11. TpexdasHbie deKTPUUECKHE LIETH | yueOHO-MPaKTHYECKOe MOco0e Mo KypCy
«Teoperuueckue ocHOBBI AnekTpoTexHUKNY / A. P. Kyneneko, B. C. Casrnun, A. @. Couenes, A. H.
Crenanos ; nox penakiueit A. H. CrenmanoBa. — Komcomonsck-Ha-Amype :
Komcomonsckuii-na-Amype rocynapctBeHHbIN yHUBepcuteT, 2018, — 97 ¢c. — ISBN
978-5-7765-1277-3. — Texkcr : anmekTpoHHbIH // DnekTpoHHo-0ubmuoreuynas cucrema [IPR BOOKS
. [caiit]. — URL: http://www.iprbookshop.ru/102108 . html (nara o6pamenus: 23.02.2021). —
Pesxxum mocTyma: i aBTOpU3HP. TTOJTb30BaTENEH

Additional literature

1. OcHoBsl Teopuu 1eneii. [Ipaktuyeckuii kypc : [yueOHoe mocodue / b. B. JIutBunHOB 1 11p.]. -
Hosocubupck, 2011. - 346 ¢. : un., cxemsl. - Pexum gocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000158209



2. Hetiman B. FO. Teopernueckrie OCHOBBI 3JIEKTPOTEXHUKHN B MpUMepax U 3amadax. Y. 2 : yaeGHoe
nocodue / B. FO. Heiiman ; HoBocuO. roc. TexH. yH-T. - HoBocubupck, 2015. - 164, [1] ¢. : wi.. -
Pexxum nocryra: http://elibrary.nstu.ru/source?bib_1d=vtls000215269

3. Heiiman B. FO. Teoperuueckne OCHOBEBI 3JIEKTPOTEXHUKH B ITpuMepax u 3amadax. . 1 :
[yueGnoe mocoGue] / B. FO. Hetiman ; HoBocu®. roc. TexH. yH-T, Dak. MEXaTPOHUKH U
aBromarusaumu. - HoBocubupck, 2008. - 114, [1] ¢. : un.. - Pexwum nocrymna:

http://elibrary. nstu.ru/source?bib_1d=vtls000085647

4. Hetiman B. ). Teopetndeckrie OCHOBBI 3JIEKTPOTEXHUKHU B MpUMepax U 3amadax. Y. 3 :
[yueGHoe mocoGue] / B. FO. Hetiman ; HoBocu®. roc. TexH. yH-T, DaK. MEXaTPOHUKH U
aBToMmatu3amu. - HoBocubupck, 2010. - 141, [2] ¢. : mn.. - Pesxxum noctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000149908

5. Maymmuus JI. U. Teopus 1ienei coBpeMeHHOMH 2JIEKTPOTEXHUKH | [yueOHoe mocodue] / JI. K.
Mayunun, B. 10, Hetiman. - HoBocubGupck, 2013. - 346, [1] ¢. : un., Tabn., cxeMel. - Pexxum
noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000175636

6. DnexTpoTrexHUKa U eKkTpoHuKa. MHTepHEeT-TecTUpOoBaHue 6a30BbixX 3HaHMU. Y. 8 : [yueOHOe
nocobue / JI. U. Manuuun ap. ; noxn pen. B. FO. Hetimana] ; HoBocu®. roc. TeXH. yH-T. -
Hosocubupck, 2012. - 76, [2] ¢. : wn., Tabun.. - Pexum nocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000177683

7. Hetiman B. FO. DnextpoTtexHuka u snektponuka. UHTepHeT-TecTUpoBaHue 6a30BbIX 3HAHUH. Y.
3 : yuebnoe nocobue / B. FO. Hetiman ; HoBocu®. roc. texH. yH-T. - HoBocubupck, 2014. - 127, [2]
c. : .. - Pexxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000200551

8. Heiiman B. FO. Teoperndeckue OCHOBBI 2JIEKTPOTEXHUKH B ITpuMepax U 3agavax. Y. 1 :
[yuebnoe mocobue] / B. 0. Heiiman ; HoBocu®. roc. TexH. yH-T. - HoBocubupcek, 2011. - 114, [1]
c. . cxemsl. - Pexxum gocrymna: http://elibrary.nstu.ru/source?bib_id=vtls000160137

9. Hetiman B. 0. DnextporexHuka u anekTpoHuka. MHTepHeT-TecTHpOBaHHe 0a30BBIX 3HAHUN. Y.
4 : yuebHoe rmocodue / B. 10. Hefiman, H. A. FOpresa, T. B. Mopososa; HoBocub. roc. TeXH. yH-T.
- HoBocubupck, 2013. - 98 |, [2] c. : i, Tabun.. - Pexxum noctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000180693

10. Heiiman B. FO. Teopetrnueckrie 0OCHOBBI 3JIEKTPOTEXHUKH B MpUMepax u 3amadax. Y. 4 :
[yueGHoe mocobue] / B. FO. Heiiman ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2011. - 181 ¢. :
ui.. - Pexxum moctyma: http://elibrary. nstu.ru/source?bib_id=vtls000160934

Internet resources

1. IMonesckuii B. Y. DnekTpoTexXHUKA U SJIEKTPOHHUKA [ DIEKTPOHHBIN pecypc] | 3MEKTPOHHBIN KypC
/ B. W. Ionesckuii // DiSpace : aucraniponHoe obyuenue. - [HoBocudupck], 2014, - Pexum
noctyna: http://dispace.edu.nstu.ru/didesk/course/show/3785. - 3arun. ¢ sxpana.

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

3. Multisim™ : mporpamMmMHoe 00ecrieueHHe MPOMBIIIJIEHHOIO CTaHAAPTA, MTOAIEPKUBAIOIIEE
SPICE. — Tekcr : anextpounsiii // NI Engineer Ambitiously. -—— NATIONAL INSTRUMENTS
CORP, 2021.— .- URL:
https://www.ni.com/ru-ru/shop/electronic-test-instrumentation/application-software-for-electronic-t
est-and-instrumentation-category/what-is-multisim.html (gara o6pamenus: 25.02.2021)

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

6. http://znanium.com/

Methodical support and software

Methodological support



1. Heitman B. HO. TeopeTnueckne OCHOBBI 3JIEKTPOTEXHUKN. AHAIHM3 TUHEHHBIX IIETIeH C
MHOTOTIOJTFOCHBIMH 3JIeMEHTaMU [ DJIeKTPOHHBIN pecypc] : AMeKTpOHHBIN yueOHO-MeTONNYeCKUi
xomruieke / B. FO. Heiiman, I1. B. Mopo3sos ; HoBocu®. roc. TexH. yH-T. - HoBocuOupck, [2015]. -
Pesxum noctyma: http://elibrary.nstu.ru/source?bib_id=vtls000219989. - 3ara. ¢ sxpana.
2. Hetiman B. FO. Teopetndeckrie OCHOBBI DJIEKTPOTEXHUKH. DJIEKTPUUYECKUE TIETTH
CHHYCOUIATBHOTO TOKA, 00y4YeHHe U CAaMOKOHTPOJIb [ DJIeKTPOHHBINA pecypc| : 3JIEKTPOHHBIN
yuebHo-meromuueckuii komruieke / B. FO. Heiiman, I1. B. Mopo3sos ; HoBocu6. roc. TexH. yH-T. -
Hosocubupck, [2015]. - Pexxum noctyna: http://elibrary. nstu.ru/source?bib_1d=vtls000219992. -
3ar. ¢ 3KpaHa.
3. Mopo3zog I1. B. Marepuans! k BemoaHeHHIO J1abopaTtoproit pabotel Nel «MccnenoBanue
JIMHEHHBIX 3JIEKTPUYECKUX LIEMel MOCTOSIHHOTO TOKa» [ DNIEKTPOHHBIH pecypc] :
yuebHo-meTonudeckoe mocobue / I1. B. Moposos ; HoBocu®. roc. TexH. yH-T. - HoBOCHOHPCK,
[2015]. - Pesxxum moctyma: http://elibrary. nstu.ru/source?bib_1d=vtls000214974. - 3arn. ¢ 3xpana.
4, Hetiman B. ). Teoperndeckre OCHOBBI DJIEKTPOTEXHUKH: METOABI M IPUMEPHI PEeIIeHUs 3a0a9
[DnexTponnsiii pecypc]. U. 1 : anexTpoHHbIi yueOHO-MeTonuueckuii komruieke / B. FO. Hetiman,
IL. B. Mopo3sos ; HoBocub. roc. rexH. yu-T. - HoBocubupck, 2016. - Pexxum noctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000219993. - 3ars. ¢ sxpana.
5. AxcrotuH B. A. Pe3oHaHC B TUHEWHBIX LETSIX CMHYCOUAAIBHOTO TOKA [ DJIEeKTPOHHBIN pecypc] :
yuebHO-MeTonunueckoe rmocodre / B. A. Akciotun ; HoBocub. roc. TexH. yH-T. - HoBocuGupcek,
[2015]. - Pesxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000221740. - 3arn. ¢ skpana.
6. AxcrotuH B. A. CuMBOIMUYeCcKUi METOJT pacyeTa JUHEWHBIX enel CUHYCOUIAIbHOTO TOKA
[DnexTponHsIii pecypc] : yueOHo-MeTomuueckoe mocodue / B. A. Akcrotun ; HoBocub. roc. TexH.
yH-T. - HoBocubupck, [2015]. - Pesxxum noctymna:
http://elibrary.nstu.ru/source?bib_id=vtls000221750. - 3ars. ¢ sxpana.
7. Akcrotun B. A. DnextporexHuka [DneKTpOHHBIN pecypc| : 2IeKTPOHHBIN
yueOHO-MeTonuveckuii komruieke / B. A. Akciotun ; HoBocub. roc. TexH. yH-T. - HoBocubupck,
[2017]. - Pesxum noctyma: http://elibrary nstu.ru/source?bib_id=vtls000234732. - 3arn. ¢ skpaHa.
8. AkcrotuH B. A. TeopeTudeckue OCHOBBI JIEKTPOTEXHUKU. DJIEKTPOTEXHUKA [ DJIEKTPOHHBIN
pecypc]. U. 1 : anmexTpoHHbIi yueGHO-MeTonnueckuii komrieke / B. A. Axcrotun ; HoBocu0. roc.
TexH. yH-T. - HoBocubupck, [2017]. - Pexum nocryma:
http://elibrary.nstu.ru/source?bib_id=vtls000157486. - 3aru. ¢ sxpana.
9. AxcrotuH B. A. Teopernueckue OCHOBBI AJIEKTPOTEXHUKU. DJIEKTPOTEXHHUKA [ DJIEKTPOHHBIN
pecypce]. U. 2 : anexkTpoHHEBIN yueOHO-MeTonnueckuii komruieke / B. A. Akcrotun ; HoBocuO. roc.
TeXH. YH-T. - HoBocubupck, [2011]. - Pesxum moctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000157489. - 3arx. ¢ sxpaHa.
10. Mopo3os I1. B. Matepuans! k BeITIOTHEHHO JadopartopHoi padoTer NeS «HMccnenoBanne
pexuMoB paboTel TpexdasHbIX Leneid» [DNeKTpoHHbIN pecypc] : yueOHO-MeTonn4Yeckoe mocodue /
I1. B. Mopo3sog ; Horocu®. roc. TexH. yH-T. - HoBocubupck, [2015]. - Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000214555. - 3ars. ¢ sxpana.
11. CxemoTexHUYECKOE MOAEIHPOBaHKe dekTpuueckux neneil. U. 1 : maboparopHsiil MpakTHKyM
IUTSL JIEKTPOTEXHUYECKUX CIIELHAIBHOCTEH Beex popm oOyuenusi / HoBocu®. roc. TexH. yH-T |
[coct.: B. A. Akcrotun, @. 3. Jlanmm, B. 0. Heliman]. - HoBocubupck, 2011. - 103 ¢. : un., Tabm..
- Pesxum nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000154384

Specialized software
1 Software modeling program ELCUT
2 PTC Mathcad
3 Editor diagrams and block diagrams for Windows Microsoft Visio
4 Design Science Mathtype
5 Microsoft Office Application Pack
6 Microsoft Office Application Pack
7 Performing a graphic part of the RHZ at the professional level Autodesk Autodesc AutoCAD






ANNOTATION OF THE PROGRAM
Special chapters of higher mathematics

Course: 2, semester : 4

Semester
Ne Kind of activity 4
1 | Total credits 4
2 | Total hours 144
Total classes in the contact form,
3 79
hours
4 | Lectures, hours 36
Practical lessons, hours 36
Laboratory studies, hours 0
of them in an active and
7 1. . 18
interactive form, hours
Consultations, hours 5
9 | Independent work, hours 65

External requirements

can apply the appropriate physico-mathematical apparatus, methods of analysis and modeling, Theoretical and
experimental study in solving professional problems; regarding the following learning results:

applies a mathematical apparatus of research of functions, linear algebra, differential and integral calculation,
rows, differential equations, the theory of complex variable functions, numerical methods

Requirements for the results of mastering the discipline

The results of the study of the discipline

Forms of organizing classes

applies a mathematical apparatus of research of functions, linear algebra, differential and
integral calculation, rows, differential equations, the theory of complex variable functions,

numerical methods

1. The concept of random events, the main theorems Probability theories

Lections; Seminars; Independent
work

2. The concept of random variance and their probabilistic characteristics

Lections; Seminars; Independent
work

W

about random processes and their main characteristics

Lections; Independent work

=S

. UK-1. 2 2. Able to solve practical tasks associated with professional activities

Lections; Seminars; Independent
work

5. Determine the likelihood of complex events

Lections; Seminars; Independent
work

6. Determine the numerical characteristics of random variables based on the laws of
probability distribution

Lections; Seminars; Independent
work




7. Define the law of distribution of random variables The well-known laws of the

distribution of these random variables

Seminars; Independent work

8. Methods for processing the original statistical material

Seminars; Independent work

Content and structure of the discipline

Table 3.1

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 4

Didactic unit: Probability theory

1. Random events. Classification.
Probability. Theory Theory Theory
Theory Theory Probability
Probability.

1,5

Work with abstract

2. Sequence of independent tests.
Bernoulli scheme. Integral and limit|
theorem. Asymptotic formula
Poisson. The general theorem on
the repetition of experiments.

1,5

Work with abstract

3. random processes. Basic
concepts.

2,6

Work with abstract

4, Laws of the distribution of
probability of random variables.
The laws of distribution of discrete
ST: Binomial Law, Poisson Law
(rare phenomena). The laws of the
distribution of continuous SV:
exponential law, the law of uniform
density, the normal law of
distribution, truncated normal law.

2,6

Work by Skographic

5. Systems of continuous random
variables

The function of the distribution of
the system of continuous SV and its
properties. The density of the
distribution of probabilities of the
system of two sv and its properties.
Conditional distribution laws.
Numeric characteristics of the SV
system The initial and central
moments of the SV system
Correlation moment and correlation
coefficient. Regression lines.
Correlation relations. The laws of
distribution of functions of SV.
Numeric characteristics of SV
functions The law of distribution of
the function of one random
argument. Determination of the law
of distribution of the function of
two random arguments.

2,6

Work with abstract




6. Random processes and models
of dynamic systems. The basic
concepts of the linear algebra and
the theory of probability.
Multidimensional random vectors.
Properties of conditional
characteristics of normally
distributed random vectors.
Random process and its numeric
characteristics. Differential models
of continuous dynamic systems.
Difference models of discrete
dynamic systems.

Work with abstract

Didactic unit: Elements of mathematical statistics

7. Statistical estimates of the
numerical characteristics of St.
Point estimates and requirements
for their definition (consistency,
loosening and efficiency). Interval
estimates. Trust probability and
confidence interval.

Work with abstract

8. Checking the likelihood of
hypotheses and levels of
significance. Criticiceries of the
significance of the hypothesis.
Criterion belongs to two statistical
samples of a single general
population. Checking the
hypothesis on the form of the law
of distribution of CV.

Work with abstract

Table 3.2

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 4

Didactic unit: Probability theory

1. Random events. Basic concepts.
The amount and work of events.
The record of complex events
through the components of its
simple events. Classical definition
of the probability of an event for
the scheme of cases. The main
theorems of probability theory
(multiplication and addition
theorems). Formula full probability
and hypotheses theorem. Sequence
of independent tests. Private and
general theorems on repetition of
experiments. The integral limit
theorem asymptotic formula of
Poisson.

1,2,5

kinematic circuit of the steering
mechanism.




2. Random variables. Numerical
characteristics of CF.Function and
the density of the probability

Calculate the main numerical
characteristics of discrete and

T . 8 1,2,6 continuous random variables.

distribution of random variable. .

. - Build and analyze graphs of
Numerical characteristics of a R :

; distribution functions

random variable.
3. Some laws of the distribution of
probability random variance
(Poisson's law, the law of uniform build and analyze graphs of
density, normal law). Random various distribution laws
variables. Dependent and Calculate the main
independent St. Numeric 8 2,6,7 characteristics of the SV system

characteristics of a system of
discrete and continuous SV.
Functions of random variables.
Numeric characteristics of SV
functions

Determine the numeric
characteristics of the functions
of

Didactic unit: Elements of mathematical statistics

4. Statistical estimates of the
numerical characteristics of sv.
Equipment assessments and
requirements for their definition

Build histograms and polygons
of frequencies.

. . 6 1,2,4,8 Calculate point and interval

(consistency, failure and . o

. . estimates of distribution
efficiency). Interval estimates . arameters
Trust probability and confidence P
interval
5. Checking the likelihood of Choose evaluation criteria
hypotheses and levels of 8 1,2,4,8 Determine the levels of

significance.

significance

Literary sources
Main literature

1. Marematuka : yaeOHoe rocooue / [C. H. Bepuues u ap.| ; HoBocu6. roc. TexH. yH-T. -
Hosocubupck, 2019. - 171, [2] c. : un.. - Pexxum gocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000240976

2. Apkamos H. C. Teopus BepoaTHOCTEH U CiTydaiiHble TIporecchl : [yueoHoe mocodue] / H. C.
Apxamios, A. I1. Kosanesckuii ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2017, - 237 ¢. : wn.. -
Pesxxum noctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000236944

Additional literature

1. Bepuuer C. H. CnienquanbHbIe raBel BEICHIEH MATEMATHKU | SJIEMEHTBI TEOPUH BEPOSITHOCTEH U
CTATUCTUYECKOH 00pabOTKH 3KCIEPUMEHTAIBHBIX NaHHBIX ;| yueOHoe nocobue / C. B. Bepuues, B.
H. Uxpsmanukos, b. C. Pesnukos ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2003. - 99 ¢. : mi.. -
Pesxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000023729

Internet resources

1. Hukutuna, H. III. Teopus BeposiTHOCTel, MaTeMaTu4eckasi CTATUCTUKA U CTydaliHble MPOLECChI
. yuebHo-meTomuueckuii komruieke / H. III. Hukutuaa. — TekcT : 21eKTpOHHbIH //
DnextpoHHO-0ubMMoTeuHas cuctema HI'TY. — HoBocubupck. — URL:
http://elibrary.nstu.ru/source?bib_1d=vtls000175434 (nara obpamenus: 01.03.2021). — Pexxum

IOCTyNa: ISl aBTOPU3. TIOJIb30BATENEH.




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. Bepuues C. H. Maremaruka [DaeKTpOHHBIN pecypc| : 3JeKTPOHHBINA yu4eOHO-METOIUIECKHUI
xomruieke / C. H. Bepuues ; HoBocub. roc. TexH. yH-T. - HoBocubupck, [2011]. - Pexum noctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000157265. - 3arx. ¢ sxpana.
2. Teopust BEpOSTHOCTEHN U MaTEMaTHYECKasl CTATUCTHUKA [ DIEKTPOHHBIN Pecypc| : 3JIeKTPOHHBIN
yuebno-meronuyeckuit komruiekc / B. M. Byteipun, C. H. Bepuues, A. B. I'o6eim, 3. B. IIsapii ;
Hosocub. roc. rexu. yH-T. - HoBocubupck, [2013]. - Pexum nocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000182153. - 3arx. ¢ 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
Technical thermodynamics

Course: 2, semester bl : 34

Semester
Ne Kind of activity 3| 4
1 [Total credits 3 |5
2 | Total hours 108|180
3 Total classes in the contact form, 63 |8a
hours
4 | Lectures, hours 36 |36
Practical lessons, hours 18 (18
Laboratory studies, hours 0 (18
! in?t;c rg::iiTei Qo?:n??:)\ilersand 18 |14
Consultations, hours 7 |10
9 | Independent work, hours 45 196

External requirements

can apply the appropriate physico-mathematical apparatus, methods of analysis and modeling, Theoretical and
experimental study in solving professional problems; regarding the following learning results:

demonstrates an understanding of physical phenomena and applies the laws of mechanics, thermodynamics,
electricity and magnetism, optics

can demonstrate the use of the main methods of obtaining, transformation, transport and the use of heat in Heat
engineering and systems; regarding the following learning results:

applies knowledge of the foundations of thermodynamics for calculating thermodynamic processes, cycles and
their indicators

Demonstrates the understanding of the basic laws of thermodynamics and thermodynamic ratios

Requirements for the results of mastering the discipline

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

demonstrates an understanding of physical phenomena and applies the laws of mechanics,
thermodynamics, electricity and magnetism, optics

1. OPK-2. 2 2. Demonstrates an understanding of physical phenomena and applies | ections; Seminars; Independent
the laws of mechanics, thermodynamics, electricity and magnetism, optics work

Demonstrates the understanding of the basic laws of thermodynamics and thermodynamic
ratios

2. OPK-3. 4 4. Demonstrates an understanding of the basic laws of thermodynamics | [_ections; Seminars; Laboratory
and thermodynamic ratios works; Independent work

applies knowledge of the foundations of thermodynamics for calculating thermodynamic
processes, cycles and their indicators




3. OPK-3. 5 5. Applies knowledge of the foundations of thermodynamics to Lections; Seminars; Independent
calculate thermodynamic processes, cycles and their indicators work

Content and structure of the discipline

Table 3.1
Active Links to learning
Themes forms, hours Hours results
Semester: 3
Didactic unit: Basics of thermodynamics
1. Basic concepts and definitions 2 1
2. Status equations 2 1
3. The heat capacity of the heat and mass transfer during the 5 1
condensation of vapors
4. Zero and the first law of thermodynamics 2 3
5. The first law of thermodynamics 4 2
6. First Thermodynamic Law for Gas Flow 2 1
7. The second law of thermodynamics 4 2
8. Entropic diagrams of thermodynamic cycles 2 2
9. Differential equations of thermodynamics 4 2
10. Thermodynamic equilibrium 2 1
11. Thermodynamics of phase transitions 4 1
12. Wet air 2 2
13. Ocean energy resources 4 1
Semester: 4
Didactic unit: Thermodynamics of technical systems
14. Throtting 4 3
15. Thermodynamics of the flow 4 1
16. 4 2
17. Thermodynamic cycles of thermal machines 12 3
18. Refrigerated installations 6 3
19. New ways of energy conversion 6 3




Table 3.2

Active Links to learning . s
Themes forms, hours Hours results Learning activities
Semester: 4
Didactic unit: Thermodynamics of technical systems
1. Measurement of fluid heat 4 5 Measurement and processing of
capacity experimental data
2. Measurement of wet air 2 4 9 Measurement and processing of
parameters experimental data
. Measurement and processing of
3. Research of free convection 5 2 experimental data
4. Study of forced convection 5 2 Meas_urement and processing of
experimental data
Table 3.3
Active Links to learning . A
Themes forms, hours Hours results Learning activities
Semester: 3
Didactic unit: Basics of thermodynamics
20. Thermal state parameters 2 2 2 Steering trapezes.
_21. The equation of the state of the 2 5 1 Steering trapezes.
ideal gas
2. The first I"’}W of 2 2 2 Steering trapezes.
thermodynamics
23. Gas ??cycles 4 4 3 Steering trapezes.
24. Wet Air. Processes in wet air. 2 2 2 Steering trapezes.
25. Ecgnomlc Balances. Losses of 2 2 5 Steering trapezes.
the exxigaty
26. Gas ??throttling and vapor 2 2 2 Steering trapezes.
27. Thermodynamic processes 2 2 2 Steering trapezes.
Semester: 4
Didactic unit: Thermodynamics of technical systems
28. H-S Diagram 2 2 2 Steering trapezes.
29. Cycles of steam-turbine 2 6 3 Steering trapezes.
installations
30. Gas ??settings 4 6 3 Steering trapezes.
31. Cycles of refrigeration units. 4 4 3 Steering trapezes.

Literary sources

Main literature




1. OBuunnukoB KO. B. OcHoBBI TexHHUeCKON TepMoanHaMuky | [yueOnuk] / FO. B. OBunHHUKOB. -
Hosocubupck, 2010. - 291 c. : u., Tabn., cxemsl. - Pexxum nocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000127381

2. IMlapor FO. Y. Tepmonunamuka u terutonepenada : [yaeduuk| / FO. K. Illapos. - HoBocubupck,
2019. - 309, [1] c. : mn.. - Pesxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000241862

Internet resources

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

4. http://znanium.com/

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

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

6. DnextponHo-6ubmmoTeunas cucrema HI'TY [DnextponHsIi pecypc] :
3EKTPOHHO-OnbMoTeunas cucrema. — [Poccust], 201 1. — Pesxum moctyma: http://elibrary. nstu.ru/.
— 3arn. ¢ sKpaHa.

Methodical support and software

Methodological support
1. T'a30BBIe LIUKIIBI | METOOUYECKHE YKA3aHUS K pacueTHO-rpaduueckum padoram mis 2-3 KypcoB
DJIA (cnetmansrocTr 160201, 160202, 150300) naesHoro otaesnenus / HoBocu6. roc. TexH. yH-T
; [cocT. FO. B. Ipsiuenko, A. C. 3axapos]. - HoBocubupck, 2007. - 34, [1] ¢. : un.. - Pexum
nocryma; http://elibrary.nstu.ru/source?bib_1d=vtls000067771
2. 'opbaues M. B. TepmomuHamuka u Terutonepenada [DIeKTpOHHBIN pecypc| | AJIeKTPOHHBIN
yuebHo-mMeTonuueckuii komrieke / M. B. T'opbaues, M. C. Makapos, B. C. Haymkun ; HoBocu®.
roc. Texs. yu-T. - HoBocubupck, [2020]. - Pesxum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000242711. - 3arn. ¢ sxpaHa.

Specialized software
1 Creating reports for laboratory work. Microsoft Microsoft Office
2 PTC Mathcad



ANNOTATION OF THE PROGRAM
Technical Mechanics

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 63
hours
4 | Lectures, hours 36
Practical lessons, hours 18
Laboratory studies, hours 0
of them in an active and
7 1. . 16
interactive form, hours
Consultations, hours 7
9 | Independent work, hours 45

External requirements

can take into account the properties of structural materials in thermal calculations, taking into account dynamic
and thermal Loads; regarding the following learning results:

demonstrates knowledge of the basic laws of mechanics of structural materials used in thermal power and heat
engineering

Performs calculations for the strength of the elements of heat engineering and systems, taking into account the
conditions of their work

Requirements for the results of mastering the discipline

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

demonstrates knowledge of the basic laws of mechanics of structural materials used in
thermal power and heat engineering

1. The main types of mechanisms, methods of research and calculation, their kinetic | |_ections; Seminars; Independent

and dynamic characteristics. work

2. Principles of creation and order of engine design, appointment and classification |[ections; Seminars; Independent
of typical design elements th (mechanical gear, shafts, supports, connections, work

couplings, springs, etc.), accuracy of the manufacture of size and roughness of

surfaces

3. Design and rely on the strength of shafts, welded, rivet, press, threaded, key Lections; Seminars

connections details. Check the rolling bearings for durability.

4. Working with systemic natural science models of professional activity objects Lections; Seminars; Independent
work




5. Apply the main methods of physical research of phenomena and properties of the
material world objects.

Lections; Seminars; Independent
work

6.The procedure for the development and design of sketches of machines, images of
assembly units, assembly drawing of the product, to draw up the specification, using
machine graphics methods.

Lections; Seminars; Independent
work

7. Self select a reference literator ATURA, GOST, as well as the prototypes of the
design.

Lections; Seminars; Independent
work

8. The procedure for developing and designing technical machines and structures.

Lections; Seminars; Independent
work

9. Choose the simplest models of physical objects and Processes

Lections; Seminars; Independent
work

11. Axioms of mechanics, ways to transform the strength systems to the simplest
form, the equilibrium conditions of the system of forces and bodies, the conditions
of the static determination of the system.

Lections; Seminars; Independent
work

12. How to model real objects and compile their calculated schemes in the tasks of
theoretical and applied mechanics.

Lections; Seminars; Independent
work

13. Essence of the intense body of the body When applying external strengths and
methods of its research, the hypothesis of strength and methods for determining the
mechanical characteristics of materials, the simplest types of deformation and the
procedure for calculating the strength and rigidity.

Lections; Seminars; Independent
work

Performs calculations for the strength of the elements of heat eng
taking into account the conditions of their work

ineering and systems,

14. to carry out project and verification calculations of gearboxes on contact and
bending stresses, belt gears for traction, chain gears for specific pressure in the
hinge. Determine the forces in engagement.

Lections; Seminars; Independent
work

15. to carry out project and verification calculations of gearboxes on contact and
bending stresses, belt gears for traction, chain gears for specific pressure in the
hinge. Determine the forces in engagement.

Lections; Seminars

16. Methodical bases for calculating the deformation and strength properties of parts
of machines and structural elements, the main criteria for their health.

Lections; Seminars

17. High-voltage electrical equipment of electrical technological installations

Lections; Seminars

Content and structure of the discipline

Table 3.1

Active
forms, hours

Links to learning

Hours
results

Themes

Learning activities

Semester: 3

Didactic unit: Basics of statics.

1. Introduction to theoretical
mechanics. Status of mechanical
systems. Asioms of statics. The
moment of strength and pairs of
forces. Parallel transfer of forces.
The equilibrium conditions of the
power system. Center of gravity.

13,2,4,5,6,7,
8,9

Study of the basic concepts of
statics.

Didactic unit: Kinematics point and body.

2. Ways to set a point movement.
Progressive and rotational motion
of a solid body. Flat-headed body
movement. Body movement around
a fixed point.

1,4,6,7,8,9

Study of the basic concepts of
kinematics.

3. Complex movement point.
Coriolis theorem. Complex body

movement.

Determination of speeds and
accelerations of the point in a
complex movement.




Didactic unit: Dynamics of the material point and system.

5. Introduction to the dynamics.
Tasks and axioms of speakers.
Differential point equations. Free
oscillations of the material point.
The number of motion of the
material point and system. The
moment of the co-course of
movement. The principle of
Dalamber for non-free material
point.

Basic concepts of dynamics of
points and systems.

5. The principle of possible
movements. General equation of
speakers. The kinetic energy of the
material point and system. Potential
power field.

The main theorems of the
speakers.

Didactic unit: The main concepts

of resistance of materials.

6. Introduction. Stress-strain body
state. Section method. The law of a
bitch. Mechanical characteristics of
structural materials. Theory of
strength. Geometric characteristics
of sections.

11, 12, 13, 14,
16,17,7,9

The main positions of resistance
of materials.

Didactic unit: Industrial controllers as part of automated technological control systems

7. The simplest types of
deformations: Spraying
compression, twist, bending,

Calculations for strength and

stability. Calculations for strength 14, 16, 17, 2 rigidit
and rigidity in hazardous sections. giaity.
Building an Eppure of internal
power factors.
Didactic unit: Basic concepts of design Machines.
8. Machines and mechanisms.
Structural and kinematic analysis of 14, 15, 16, 17, S_tudy 0.f the structure anq

. L kinematics of the mechanism
mechanisms. Definition of speeds 2,3 .

. . links.

and accelerations of links.
Didactic unit: Mechanical transmissions.
9. Gear classification. Calculations 14, 15, 16, 17, Studying structures af?d .

. L procedure for calculating various
and design of individual types. 2,3 .

types of mechanical gear.

Didactic unit: Shafts and their supports.
11. Shafts and axles. Calculation
and design of shafts. Support
shafts. Slip bearings. Classification 14, 15, 16, 17, | Project and test calculations of
of rolling bearings. Selection and 2,3 shafts and their supports.
calculation of rolling bearings.
Shaft seals.
Didactic unit: Connections of machine parts.
12. Types of machine parts: e
Welded; rivet; presses; threaded:; 14, 15, 16, 17, Classification of parts

. e compounds and their
Sponewings. Classification of 2,3

couplings. Elastic elements.

calculations.




Table 3.2

Themes

Active Links to learning

Hours

Learning activities

forms, hours results
Semester: 3
Didactic unit: Basics of statics.
1. Equilibrium system of forces. Study of the equilibrium of the
. 2 2 15 :
Ferm calculation systems of forces and bodies
Didactic unit: Kinematics point and body.
The study of the kinematic
2. Point Kinematics Research 4 2 1,11,12,7 |parameters of the movement of
the point.
Didactic unit: Dynamics of the material point and system.
The study of the dynamic
3. System dynamics. 2 2 112,13, 14,2, characteristics of the system
4,57
movement of the tel.
Didactic unit: Industrial controllers as part of automated technological control systems
Studies of the strength and
4. Spraying compression, twisting, 4 7 14, 15, 16, 4, 5, [rigidity of various mechanical
bending and stability. 6,7,8 systems in the occurrence of
simple types of deformed state.
Didactic unit: Mechanical transmissions.
5. Kinematic and power Kineme.ltic and power .
calculations of gearboxes. 2 1 |(15,16,4,5,6,8 ga_lculatlons of mechanical
rives.
Didactic unit: Shafts and their supports.
6. Calculations of the shafts and 2 2 15, 16, 17, 3, 6, | refined calculation of shafts and
the selection of bearings. 7,9 checking bearings for durability.
Didactic unit: Connections of machine parts.
7. Calculations of various types of Performing standard
compounds of parts for strength 2 14,15, 2,3 |calculations of parts

and carrying capacity.

connections.

Literary sources
Main literature

1. I'unera B. I1. [lpuknagxas mexanuka. PacueTs! npu npoeKTHPOBAHUH MEPeNaTOUYHbIX
MEXaHHM3MOB U MaIvH : [yueOHoe nocobue] / B. I1. T'unera, FO. B. Banar, B. 1. ®artees |
Hoocub. roc. TexH. yH-T. - HoBocubupck, 2017. - 194, [1] c. : un.. - Pexum nocrtyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000237080

Additional literature

1. 'unera B. I1. Mexanuka. Pacuer 3yOuatsix nepenad : yuebnoe nocobue / B. I1. I'mnera, H. A.
UYycosutuH, b. B. FOaun ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2014. - 84, [1] ¢. : ., Tadm..
- Pexxum nocrtymna: http://elibrary nstu.ru/source?bib_1d=vtls000208251

Internet resources

1. U3narensctBO «Jlauey» [DnexTpoHHBI pecypc] : 2IeKTpOHHO-OUOMHOTEYHAs CUCTEMA. -
[Poccust], 2010. - Pexxum goctyma: http://e.lanbook.com. - 3ar. ¢ 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. Mexanuka : [MeTOgUYECKHE YKa3aHUS U KOHTPOJIbHbIE 3ananus nyis ®OH nHeBHON U 3a04HOM
¢dopm obyuenus| / HoBocub. roc. Texu. yH-T ; [cocT. FO. C. IMomsixos]. - HoBocubupck, 2009. - 58,
[2] c. : mn., Tabun.. - Pexxum noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000089963
2. Kosnos A. I'. Mexanuka : yuebHoe nocobue / A. I'. Kosnos, B. . ®atees, B. ®. Yemes ;
Hosocub. roc. TexH. yH-T. - HoBocubupck, 2007. - 150, [2] ¢. : un. - Pexxum noctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000068969
3. @arees B. U. [lpuxknagnas mexannka. PacdeTs! mpu npoeKTUPOBAHUM MEPeIaTOUHbIX
MEXaHM3MOB U MAIlHH : yaeOHoe mocodue / B. 1. @arees, B. I1. I'unera, HO. B. Banar ; HoBocu®.

roc. TexH. yH-T. - HoBocubupck, 2006. - 287 ¢. : ui., cxemsl. - Pexxum nocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000058759

4. Opraau3anus caMOCTOsSTeIbHON paboTsl cTyaeHToB HoBOCHOMPCKOro rocyiapcTBEHHOTO
TEXHHYECKOTO YHUBEPCHUTETA | MeTonn4YecKoe pykoBonctso / HoBocu®. roc. TexH. yH-T ; [cocT.: FO.
B. Hukurun, T. FO. Cypraunal. - HoBocubupck, 2016. - 19, [1] c. : Tabn.. - Pesxxum goctyna:
http://elibrary. nstu.ru/source?bib_id=vtls000234042

5. Jetanu MamuH U OCHOBBI KOHCTPYHUPOBAHUS | Y4eOHO-METOAUYECKOE OCOOUE TI0 AUCLUILTMHAM
"Tpuxnaguas mexanuka" u "Mexanuka" / [B. I1. T'unera u np.] ; HoBocub. roc. TexH. yH-T. -
Hosocubupck, 2017. - 107, [3] ¢. : un.. - Pexxum noctymna:

http://elibrary nstu.ru/source?bib_i1d=vtls000234353

6. Kosznos A. I'. Mexanuka : yueoHoe nocodue / A. I'. Kosznos, B. . @areer, B. ®. Yemes ;
Hosocu®. roc. TexH. yH-T. - HoBocubupck, 2004 (2005). - 152 ¢. : un. - Pexxum nocryma:
http://elibrary.nstu.ru/source?bib_i1d=vtls000043223

Specialized software
1 PTC Mathcad



ANNOTATION OF THE PROGRAM

Hydrogazodynamics
Course: 2, semester : 3
Semester
Ne Kind of activity 3
1 [Total credits 4
2 | Total hours 144
3 Total classes in the contact form, 81
hours
4 | Lectures, hours 36
Practical lessons, hours 18
Laboratory studies, hours 18
71 of them in an active and 0
interactive form, hours
Consultations, hours 7
9 | Independent work, hours 63

External requirements

can demonstrate the use of the main methods of obtaining, transformation, transport and the use of heat in Heat
engineering and systems; regarding the following learning results:

Applies knowledge of the basics of hydrogazodynamics for calculating thermal installations and systems

demonstrates the understanding of the basic laws of fluid and gas movement

Requirements for the results of mastering the discipline

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

demonstrates the understanding of the basic laws of fluid and gas movement

1. Learn to use professional literature, reference data and technical documentation. | |ections; Seminars; Independent

work
2. to explore the basic laws of hydrogazodynamics, thermodynamics and heat Lections; Seminars; Laboratory
exchange works; Independent work
3. To study theoretical methods for calculating the movement of fluid and gas Lections; Seminars; Laboratory

works; Independent work

Applies knowledge of the basics of hydrogazodynamics for calculating thermal installations
and systems

4. Own the methods of calculating and analyzing hydropneumo systems. Lections; Seminars; Laboratory
works; Independent work
5. Learn to conduct Hydraulic calculations of apparatus and processes Lections; Seminars; Laboratory

works; Independent work




Content and structure of the discipline

Table 3.1

Themes

Active
forms, hours

Hours

Links to learning
results

Semester: 3

Didactic unit: Physical properties of liquids and gases

1. Physical properties of liquids and gases. Physical models of
liquids and gases. Thermodynamic processes in solid media.

Didactic unit: Hydrostatics

2. Basic hydrostatic equation. Paradoxes of hydrostatics:
Paradox Pascal, N.E. Zhukovsky. Differential hydrostatic
equations.

3. Differential equation of the surface surface. Relative
equilibrium of solid media. Rotation of a vessel with liquid.

2,3

Didactic unit: Equations of motion and their integration

4. Bernoulli equation for incompressible and compressible
liquids, gases.

Didactic unit: Dynamics of compressible liquids, gases

5. Isoentropic ratios for perfect compressible gas. Presentation
of flow parameters through critical.

Elements of the theory of the nozzle of Laval. Other methods
for accelerating gas flows. The law of treatment of influence.

1,3

6. Elements of the theory of the nozzle of the footage. Other
methods for accelerating gas flows. The law of appeal impact.
Racing seals, discharge. Conducting a supersonic flow of
convex and concave plane angles. Relatives for a straight
jump. Relations for oblique jumps. Impact adiabat.

3,4

7. Conducting the angular configurations with a supersonic
stream.

1,3

8. Gugonio equation. Notos of Laval.

Didactic unit: Non-stationary hydrodynamics

9. Hydraulic blow.

2,4

10. nonstationary hydraulic losses.

2,4

Didactic unit: Potential flows

11. concepts of speed potential and current function. The
simplest potential streams.

12. The history of the development and the basic concepts of
the theory of optimization

Didactic unit: EXISTING OF LIQUES, gases

13. Investigation of the electrical properties of conductive
materials

14. Embossing through a siphon and from a centrifugal nozzle.




Table 3.2

Active Links to learning . s
Themes forms, hours Hours results Learning activities
Semester: 3
Didactic unit: Laws of conservation in mechanics
1. Aerodynamic tube and Conduct experiments in the
instruments for measuring flow 4 2,4 aerodynamic pipe and learning
rate. how to measure the flow rate.
Didactic unit: Equations of motion and their integration
The laws of resistance for
2. Determination of flow modes in different flow rates in the
4 2,4 —
a round tube. cylindrical tube are
experimentally determined.
Didactic unit: Dynamics of viscous liquids and gases
3. Specific energy distribution Experimentally investigated the
along the length of the variable 6 45 distribution of the specific
section pipe. Local hydraulic ’ energy of the flow of the
resistances. variable section channel.
Didactic unit: EXISTING OF LIQUES , gases
Determination by experimental
4. the expiration of the liquid from coefficients characterizing the
the holes and nozzles with constant 4 3,4,5 expiration of fluid through holes
pressure. in a thin wall and through
nozzles with constant pressure.
Table 3.3
Active Links to learning . ol
Themes forms, hours Hours results Learning activities
Semester: 3
Didactic unit: Physical properties of liquids and gases
l: Ana_IyS|s of the influence of the Solving tasks to determine the
viscosity of gases on the flow 2 1,2 . .
X physical properties of gases.
regimes.
Didactic unit: Laws of conservation in mechanics
2. Law of energy conservation. 4 3,5 Solving ta_sks o determine the
laws of resistance
. . . The analysis of the tasks of the
%Gssolvmg tasks, analysis of typical 6 1,3,4,5 objectives of artistic texts
' submitted on the RGZ
Didactic unit: Dynamics of viscous liquids and gases
4. Determination of flow modes in 1 4 Solution of the tasks.
permanent cross-section pipes.
5. I_Determmgtlon_of flow modes in 1 2 Solution of the tasks.
variable section pipes.
Didactic unit: EXISTING OF LIQUES, gases
6. study of energy characteristics,
distribution of magnetic, electric
and tempera Instrument fields in 2 1,3 Solution of the tasks.
metal products at a constant current
in the inductor




7. Embossing from holes 'and nasad 2 2.5 Solution of the tasks.
Cove. Local hydraulic resistances.
Table 3.4
Active Links to learning . A
Themes forms, hours Hours results Learning activities

Semester: 3
Didactic unit: Dynamics of compressible liquids, gases

Examine the basic laws put in
1. Ejectors. 4 2,5 the output of the main ejector

equation.

Literary sources

Main literature
1. Tocrees 0. A. I'unpasnuka u razonunamuka. Y. 1 : yaeGnoe mocobue / HO. A. T'ocrtees ;
Hosocu®. roc. TexH. yH-T. - HoBocubupck, 2008. - 103, [1] c. : un.. - Pesxxum moctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000084897
2. XaputonoB A. M. TexHuka U METOIBI a3pOPHU3UIECKOr0 IKCITEPUMEHTA : [yueOHOe mocoOue s
BY30B I10 HarpapjieHUIo OakaiaBpoB u Maructpor 160100 "Asua- u pakeroctpoenue” u np.| / A.
M. Xapuronos. - HoBocubupck, 2011. - 642 ¢. : un., Tabn.. - Pesxkum gocryma:
http://elibrary nstu.ru/source?bib_i1d=vtls000157312
3. XaputonoB A. M. Texuuka u MeTobl a3podusuueckoro sxkcrepumenta. Y. 1 : [yueOnuk] / A.
M. Xapuronos. - Hosocubupck, 2005. - 217 ¢. : un.. - Pexxum goctyna;
http://elibrary.nstu.ru/source?bib_1d=vtls000044897
4. Asporunpomexanuka : coopuuk 3amau / [A. A. Kypaes u ap.] ; HoBocu®. roc. TexH. yH-T. -
Hosocubupck, 2010. - 115 c. : w., Taba.. - Pesxxum nocrymna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000140654
5. T'octees 0. A. 'maporazonuHaMuka: MIPaKTUKyM [ DJIEKTPOHHBIHN pecypc]| : cOOpHHUK 3amad u
ympaxaenwnii / FO. A. Tocrees ; HoBocub. roc. Texu. yH-T. - HoBocubupck, [2013]. - Pexum
nocryra: http://elibrary.nstu.ru/source?bib_i1d=vtls000183890. - 3ars. ¢ skpana.
6. Kypaes A. A. I'unoressl, ITOCTYJIATHI, MAPaIOKChL, YPPEKTH B UCTOPUHA MEXAHUKH KUIKOCTH,
rasa u a3poOMEeXaHHKH . yueOHOe ocoOue /isl By30B HaIlpaBJICHUsI aBHA- U PAKETOCTPOCHHE
(551000) / A. A. Kypaes ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2006. - 26, [1] ¢. : .. -
Pesxxum nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000059796

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

2. Kypaes, A. A. IlpuxnanHas rugporazonuHamuka. [ YdyedHnoe nocodue. B 2 wactsax]. Yacts 1.
lasomunamuka / A. A. Kypaes, A. I1. llamkus. — HoBocuGupcek : U3n-so HI'TY, 2018, — Tekcer :
3NEKTPOHHBIH // DnekTpoHH0-0nOmroTeuHas cucrema HI'TY. — HoBocubupcek. — URL:
http://elibrary.nstu.ru/source?bib_id=vtls000239299 (nara obpamenus: 09.03.2021). — Pexxum
IOCTYTIA: [IJISl QBTOPHU3. TOJIb30BATENEH.

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

5. http://znanium.com/

Methodical support and software

Methodological support




1. AsponuHam#uKa : J1abopaTopHbIi MpakTUKyM aiist 3-4 kypcoB DJIA Bcex dopm oOyuenus /
Hogocu®. roc. TexH. yH-T ; [cocT. A. A. Kypaes u ap.]. - HoBocubupck, 2008. - 61, [2] ¢. : mi.. -
Pexxum noctyra: http://elibrary.nstu.ru/source?bib_1d=vtls000081556

2. Kypaes A. A. [lpuknannas ruaporasonuaamuka. [B 2 u.]. U.1 : [yuebHoe nocobue] / A. A.
Kypaes, A. I1. llamkun ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2018. - 121 ¢. : un.. - Pexum
noctymna: http://elibrary.nstu.ru/source?bib_1d=vtls000239321

3. l'mpporazonnaaMuka : 1abopaTtopHbIii MpakTukyMm uist 3-4 kypcor @JIA Becex popm obyuenus /
Hogocu®. roc. TexH. yu-T ; [cocT.: A. A. Kypaes, A. JI. Ob6yxosckuii|. - HoBocubupck, 2002, - 42
¢c. . . - Pexxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000023461

4. OnpeneneHue MOrPeIIHOCTEN U3MEPEHHH B a3PO(PU3UUECKOM IKCIIEPUMEHTE | METOIUYECKUE
yKa3aHus K 1abopaTtopHbIM padoTam mo Kypcy "MeTonbl ¥ TEXHHUKA a3POIMHAMHYECKOTO
skcriepumenTta’ s 4 kypea (hakyabTeTa JIeTaTebHBIX arnapaTos JHEBHOTO OTHEICHHS /
Hosocub. roc. Texn. ya-T ; [coct.: M. JI. Bponenkwuii, B. H. 3unosses, 1. 1. Maxyus|. -
Horocubupck, 2005. - 30 c. : ., Tabn.. - Pexum gocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000044740

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

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 61
hours
4 | Lectures, hours 18
Practical lessons, hours 36
Laboratory studies, hours 0
of them in an active and
7 1. . 0
interactive form, hours
Consultations, hours 5
9 | Independent work, hours 47

External requirements

can take into account the properties of structural materials in thermal calculations, taking into account dynamic
and thermal Loads; regarding the following learning results:

demonstrates knowledge of the basic rules for building and designing sketches, drawings and schemes in
accordance with the requirements of standards

Performs sketches, drawings and schemes in accordance with the requirements of standards using the design
automation tools

Requirements for the results of mastering the discipline

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

demonstrates knowledge of the basic rules for building and designing sketches, drawings and
schemes in accordance with the requirements of standards

1. in the field of structural and electrical materials used in the electrical machines of | |_ections; Seminars; Independent

automation systems and Their impact on the main indicators: accuracy and work

reliability

2. to know the requirements of the unified system of design documentation Lections; Seminars; Independent
work

Performs sketches, drawings and schemes in accordance with the requirements of standards
using the design automation tools

3. be able to read and develop design documents Lections; Seminars; Independent
work

4. Be able to save the file in the AutoCAD graphics editor Seminars; Independent work

5. Use the AutoCAD graphics editor to create a detail drawing. 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: graphics as a means of presenting information

1. Ways to display and perceive
information. Projection methods.
Projecting objects.

4

Aspectation of the lecture.

2. Images - types, cuts, section

4

1,2

Aspectation of the lecture.

Didactic unit: Protection of electrical equipment.

3. Products production.

2

2,3

Aspectation of the lecture.

4. Drawing up a thermal system.
Examples of thermal schemes of
modern power units TPP and
nuclear power plants. Methods for
calculating the principal thermal
schemes of condensation TPPs and
nuclear power plants. Features of
calculating thermal CHP circuits.
Features of calculating the vapor
power units. Features of calculating
thermal NPP schemes.

2,3

Aspectation of the lecture.

5. Types and types of schemes.
Setting the electrical principal and
list of items.

2,3

Aspectation of the lecture.

Table 3.2

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 2

Didactic unit: Basics of computer

graphics

1. Familiarity with the interface of
the AutoCAD graphic editor.
Creating, editing geometric objects.

Mastering the AUTOCAD
graphic editor commands.

Didactic unit: graphics as a mean

s of presenti

ng information

2. Projecting objects to 3

Solution of tasks: Proceeding

. 10 1 .
projection planes. objects.
Didactic unit: Protection of electrical equipment.
3. Creating and forming the 14 535 Performing tasks included in the
drawing Details, assembly drawing. T RGZ
4. Registration of the electrical 4 235 The implementation of the E3
principle and list of elements. T and PE3 scheme.
Table 3.3
Themes Active Hours Links to learning Learning activities

forms, hours

results




Semester: 2

Didactic unit: Basics of computer graphics

1. Creating editing geometric

objects in AutoCAD. 8 4,5 Exercise exercises.

Didactic unit: graphics as a means of presenting information

Execution of calculations.
10. Images: types, cuts, sections. 2 1,2 Registration of the explanatory
note. Preparing for protection

Solution of tasks: Proceeding

11. Projecting methods. 2 1 objects.

Didactic unit: Protection of electrical equipment.

design the drawing of the Sat

4, Welded connection. 2 2,3,5 e
and Specifications.
. . on Sat drawing to perform the
5. Drawing details. 2 2,3,5 drawing of the details.
6. Sketch details. 2 2,3 Execution of the sketch.

Literary sources

Main literature
1. Usannusckas H. I'. UnxeHepHOE MOKYMEHTHPOBAHUE: SJIEKTPOHHASI MOENb U YePTEeXK IeTalH |
[yuebHoe mocodue] / H. I'. UBanusckas, b. A. Kaceimbaes, b. A. Kanmpaunkas. - HoBocubupck,
2018. - 210, [1] c. : un., cxemsl. - Pexxum moctyma:
http://elibrary. nstu.ru/source?bib_1d=vtls000239753. - Ha 0o6mn.: HI'TY. OnopHsrii By3.
2. Kacrimbaer b. A. I'eomerpuueckoe MOIeMpOBaHUE U KOHCTPYKTOPCKHUE TOKYMEHTHI | COOPHUK
3amaHui ¥ yrpaxHeHul | yuebHoe mocodue / b. A. Kaceimbaes ; Horocu6. roc. TexH. yH-T. -
Hoeocubupck, 2012. - 85, [2] ¢. : ni., Tabn. + 1 CD-ROM.. - Pexxum moctyma:
http://elibrary. nstu.ru/source?bib_id=vtls000179406
3. Uynunor A. B. Teopetudeckue 0CHOBBI MHKEHEPHOH rpaduku : yueOHoe mocodue / A. B.
Yynunos ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2010. - 394 c. : wi., 0. wi.. - Pexxum
noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls00013273 1
4, Kanmpaunkas H. . Cozmanue TBepaoTenbHbIX Moeniel u ueprexeid B cpene AutoCAD :
yuebnoe nocobue / H. Y. Kanpuurkas [u mp.] ; Hoeocub. roc. TexH. yH-T. - HoBocubupck, 2009. -
50, [1] c. : uepT.. - Pexxum moctyma: http://elibrary.nstu.ru/source?bib _1d=vtls000089597
5. UBanumeckas H. I'. MonenupoBaHue cpefcTBaMu KOMITbIOTEPHOM rpaduku | yueOHoe nocodue
st By3oB / H. I'. Upanmusckas ; HoBocub. roc. TexH. yu-T. - HoBocubupck, 2006. - 55, [1] ¢. : mi..
- Pexxum pnoctyna: http://elibrary nstu.ru/source?bib_1d=vtls000052622
6. Uynunos A. B. UnxeHepHOE JOKYMEHTUPOBAHNE aPMHUPOBAHHBIX U CBAPHBIX U3IETUH
[yueGHoe mocobue] / A. B. Uynunos, M. B. Ueanuumeckuii, b. A. Kaceimbaes ; mon pen. H. I
Heanumeckoii ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2016. - 240, [4] ¢. : un.. - Pexxum
nocryra; http://elibrary.nstu.ru/source?bib_1d=vtls000233991. - ABT. Ha 00JI. HE YKa3aHBI.

Additional literature

1. ObC UsparensctBo «Jlauby) [DmekTpoHHBIN pecypc]| : 2IeKTPOHHO-OMOIMOTeHast CUCTEMA. -
[Poccust], 1993. - Pexxum moctyma: http://e.lanbook.com. - 3aru. ¢ sxpana.

2. 3axaposa U. B. I'paduueckue popmsl 1 00beKTH HA YepTexke : yuebHoe mocodue / M. B.
3axaposa, []. I'. Mumotuna ; HoBocub. roc. Texu. yH-T. - HoBocubupck, 2016. - 54, [2] ¢. : rpad.,
uepT.. - Pesxum mocrtyma: http://elibrary.nstu.ru/source?bib_1d=vtls000232333

Internet resources

1. Acun B.A. OGpazoBaTtensHas cpena: OT MOAEIUPOBAHUS K MPOEKTUPOBAHUIO [ DIeKTPOHHBIN
pecype] \ B.A. ScBun. - Mocksa : Cmeici, 2001. - 365 c¢. - Pexum noctyma: http://www . klex.ru/boj.
- 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. UynunoB A. B. Pe3s0OoBbie coenrHeHHs [ DNeKTPOHHBIN pecypc]| | yueOHO-MeTOAnIeCKOe
nocobue / A. B. Uynunos ; HoBocu6. roc. texu. yH-T. - HoBocuGupck, [2011]. - Pexum goctyrmna:
http://elibrary.nstu.ru/source?bib_1d=vtls000162457. - 3arx. ¢ sxpana.
2. UynunaoB A. B. ApMupoBaHHBIe U3AENUS [ DNEKTPOHHBIN pecypc]| | yueOHO-MeTOANIeCKOe
nocobue / A. B. Uynunos ; HoBocu6. roc. texu. yH-T. - HoBocuGupck, [2011]. - Pexum goctyrmna:
http://elibrary.nstu.ru/source?bib_1d=vtls000162462. - 3arx. ¢ sxpaHa.
3. UymnuoB A. B. CapHbie coenuHeHns [DIeKTPOHHBIN pecypc] : yaeOHO-METOMUIeCKOe ocodre
/ A. B. Uynunos ; HoBocub. roc. TexH. yH-T. - HoBocubupck, [2011]. - Pexum noctymna;
http://elibrary.nstu.ru/source?bib_1d=vtls000162461. - 3arx. ¢ sxpana.
4, OpraHusanms CaMOCTOSITEIbHOM padoTsl cTtyaeHTOB HOBOCHOMPCKOro rocygapCTBEHHOTO
TEXHHUYECKOTO YHUBEPCHUTETA | METOAMUYECKOE pykoBomcTBo / HoBocuO. roc. TexH. yH-T ; [cocT.: FO.
B. Huxkutun, T. FO. Cypuunal. - HoBocubupck, 2016. - 19, [1] ¢. : Taba.. - Pexum moctymna:
http://elibrary. nstu.ru/source?bib_id=vtls000234042
5. Mumroruna [, I'. MuxenepHas rpaduka [DneKTpOHHBIN pecypc] : 2JIeKTPOHHBIN
yuebHo-meromuueckuii komruieke / JI. I'. Mumotuna ; HoBocu®. roc. TexH. yH-T. - HoBocuOupcek,
[2017]. - Pesxum pnoctyma: http://elibrary nstu.ru/source?bib_1d=vtls000235000. - 3arn. ¢ sxpaHa.

Specialized software
1 Web Google Chrome Browser
2 Performing a graphic part of the RHZ at the professional level Autodesk Autodesc AutoCAD
3 Microsoft Office Application Pack



ANNOTATION OF THE PROGRAM

Metrology

Course: 3, semester : 5

Semester
Ne Kind of activity 5
1 | Total credits 3
2 | Total hours 108
Total classes in the contact form,
3 41
hours
4 | Lectures, hours 18
Practical lessons, hours 0
Laboratory studies, hours 18
of them in an active and
7 1. . 0
interactive form, hours
Consultations, hours 3
9 | Independent work, hours 67

External requirements

is able to measure electrical and non-electrical values ??at heat efficiency and heat Technique; regarding the

following learning results:

selects measurement tools, performs measurements of electrical and non-electrical values, processes

measurement results and evaluates their error

Requirements for the results of mastering the discipline

The results of the study of the discipline

Forms of organizing classes

selects measurement tools, performs measurements of electrical and non-electrical values,

processes measurement results and evaluates their error

1. to know ways of assessing the error of indirect measurements

Lections; Laboratory works;
Independent work

2. Know the basic concepts of metrology

Lections; Laboratory works;
Independent work

3. Know the varieties of signals

Lections; Laboratory works;
Independent work

4. To be able to measure using analog and digital measuring instruments

Lections; Laboratory works;
Independent work

Content and structure of the discipline




Table 3.1

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 5

Didactic unit: Basic concepts of metrology.

1. Metrology. Theoretical
foundations of metrology.
Quantitative and qualitative
properties of objects. Basic
concepts and definitions.
International System Units SI.

1,3

Lecture.

Didactic unit: Structural schemes of traction gears and power plants.

2. Measurement tools.
Measurement result. Multiple
measurements. Measurement
errors, sources of errors. Processing
measurement results.

1,2

Lecture.

Didactic unit: Scientific and legislative metrol

ogy

3. Scientific and legislative
metrology. Legal fundamentals of
the Law of the Russian Federation
"On Ensuring Unity of
Measurements". The structure of
the metrological service in the
country, in the enterprise, in
organizations that are legal entities,
its functions.

Lecture.

4. Metrological support, standards,
exemplary and working measures,

testing schemes, state metrological
laboratories, measuring equipment
and other measuring instruments.

Lecture.

5. Metrological characteristics of
measuring instruments, their
rationing.

2,4

Lecture.

Didactic unit: Measuring Information Signals

6. signals of measuring
information - voltage, currents -
their varieties. Pulses. Interference.

2,3

Lecture.

Table 3.2

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 5

Didactic unit: Structural schemes of traction gears and power plants.

1. Evaluation of methodological
and additional instrumental errors
in measurements.

1,234

Laboratory work.

Didactic unit: Scientific and legislative metrology




2. Statistical processing of
measurement results. Verification 9 1,2,3,4 Laboratory work.
of measuring instruments.

Table 3.3

Active Links to learning

forms, hours Hours results Learning activities

Themes

Semester: 5

Didactic unit: Structural schemes of traction gears and power plants.

1. Factors affecting measurement

5 1,2 Independent work.
results.

Didactic unit: Scientific and legislative metrology

2. Legal basis for ensuring unity of
measurement. Federal laws and
organizational materials. State
Metrological Service and other
public services for ensuring the
unity of measurement.

10 2 Independent work.

Literary sources

Main literature

1. Metponorus, crangaptuzauus u ceprudukaiys: YaeoHoe mocodue / B.E. Dpactos. - M.
Dopym, 2008. - 208 c.: 60x90 1/16. - (Beicmiee oOpazosanue). (reperuiet) ISBN
978-5-91134-193-0 - Pexxum mnoctyma: http://znanium.com/catalog. php?bookinfo=138307 - 3aru. ¢
JKpaHa.

2. Metposorusi, cranmapTusanus, ceprudukanms: YuedHoe nmocodue / A.U. Apuctos, B.M.
Ipuxonexo, U.J1. Ceprees, J1.C. @aroxun. - M.: UHOPA-M, 2012. - 256 ¢.: 60x90 1/16 +
CD-ROM. - (Bricmee o6paszoBanue). (meperuiet, cd rom) ISBN 978-5-16-004750-8 - Pexxum
noctyna: http://znanium.com/catalog. php?bookinfo=239847 - 3aru. ¢ sxpana.

Additional literature

1. I'ymun, C. H. Texauueckue usmepenus | yuedno-meronuueckoe nocodue / C. H. I'ymma. —
3-e. — Kupos : Bsitckas [CXA, 2017. — 102 ¢. — Texkcr : 3nexTpoHHsiii // JIaHs :
3NeKTpoHHO-Oubmnoreynas cucrema. — URL: https://e.lanbook.com/book/129608 (nata
obpamenus: 15.03.2021). — Pexxum poctyna: muist aBTOpH3. MOJIb30BaTeNeH.

Internet resources

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

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

4. Mynstumetpsl 1udpoBsie yHEBepcanbHbie [DnexTpornslii pecypc] / AKTAKOM-Cubups. -
2011. - Pexxum pgocrtyma:

http://aktakom-siberia.ru/catalog/kontrolno izmeritelnyie priboryi i aksessuaryi/multimetryi 1 vo
Itmetryi_nastolnyie/multimetryi_universalnyie. - 3arm. ¢ sxpaHa.

5. http://znanium.com/

Methodical support and software

Methodological support




1. Metposnorust 1 U3MepuTe/IbHas TEXHUKA | METOIUYECKOE PYKOBOACTBO K BHITIOJTHEHUIO
nmaboparopHoro mpaktukyma st 1 kypca ABT® (manpasnenuii 12.03.01, 12.03.04, 09.03.02), 3
Kypca TEXHHYECKHUX CIeUaIbHOCTeH npyrux dakyasretos / HoBocuO. roc. TexH. yH-T | [cocT.: B.
K. Bepecnes, I'. I'. Marymkun, A. 3. Kacnep]. - HoBocubupck, 2017. - 56, [2] ¢. : win., Tabm.. -
Pesxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000235091
2. OCHOBBI METPOJIOTHH : TIPOrPAMMa, METOAMYECKUE YKA3AHHUSI, BOIIPOCHI IJIsi CAMOITPOBEPKH U
KOHTPOJILHBIE 3aMaHUs IS 2 ¥ 3 KYPCOB TEXHUUYECKUX (haKyIbTETOB 3a09HOU (hopMbl 00ydeHwMs /
Hosocub. roc. Texs. yH-T ; [cocT. . I'. Marymkus]. - HoBocubupck, 2008. - 62, [2] c. : un., Tabo..
- Peskum mocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000088374

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: 2, semester : 4

ANNOTATION OF THE PROGRAM
Materials & Science

Semester
Ne Kind of activity 4
1 | Total credits 3
2 | Total hours 108
Total classes in the contact form,
3 61
hours
4 | Lectures, hours 36
Practical lessons, hours 0
Laboratory studies, hours 18
of them in an active and
7 1. . 16
interactive form, hours
Consultations, hours 5
9 | Independent work, hours 47

External requirements

can take into account the properties of structural materials in thermal calculations, taking into account dynamic

and thermal Loads; regarding the following learning results:

demonstrates knowledge of applications, properties, characteristics and methods of studying structural materials,
chooses structural materials in accordance with the required characteristics for use in the field of professional activities

Requirements for the results of mastering the discipline

The results of the study of the discipline

Forms of organizing classes

demonstrates knowledge of applications, properties, characteristics and methods of studying
structural materials, chooses structural materials in accordance with the required
characteristics for use in the field of professional activities

1.Properties of various materials, the relationship between the structure, properties
and application of materials in various industries. Basic analysis methods allowing
to predict behavior of materials and products from them in real operating conditions

Lections; Laboratory works;
Independent work

Content and structure of the discipline

Table 3.1

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 4

Didactic unit: Fundamentals of the structure and properties of materials. Phase transformations




1. 1. Nomenclature of technical
materials in thermal power. 2. The
crystal structure of metals. 3. The
main provisions of the theory of
crystallization. 4. The theory of
alloys.

Discussion of the topic is
discussed.

Didactic unit: Fundamentals of thermal processing and surface harde

ning

2. 5. Methods of research
materials. 6. Theory of thermal 6 1

Discussion of the topic is
discussed.

processing.

Didactic unit: Structural metals and alloys

3. 7. Alloyed steel and alloys. 8.
Aluminum and its alloys. Copper 8 1
and her alloys.

Discussion of the topic is
discussed.

Didactic unit: Non-metal and composite materials

4. nine. The main technologies for
the manufacture of parts from
non-metallic materials. 10. Ceramic
materials. 11. Composite materials.

Discussion of the topic is
discussed.

Didactic unit: Fundamentals of structural materials

5. 12. Material processing

Discussion of the topic is

technology. 6 1 discussed.
Table 3.2
Active Links to learning . A
Themes forms, hours Hours results Learning activities
Semester: 4

Didactic unit: Fundamentals of the structure and properties of materi

als. Phase transformations

1. 1. Study of the state of alloys of
the Iron-cementite system.

Laboratory work. Analysis of
the chart of the state of iron
cementite. Studying the structure
and properties of iron-carbon
alloys.

Didactic unit: Fundamentals of thermal processing and surface harde

ning

2. Laboratory work. The study of
thermal processing methods.
Evaluation of the properties of
materials after heat treatment.
Choosing an optimal method of
thermal processing.

Laboratory work. The study of
thermal processing methods.
Evaluation of the properties of
materials after heat treatment.
Select the optimal method of
heat treatment.

Didactic unit: Structural metals and alloys

3. 3. Study of the structure and
properties of aluminum alloys.

Laboratory work. Studying the
peculiarities of heat treatment of
deformable aluminum alloys.
Evaluation of the structure and

properties.

Didactic unit: Fundamentals of structural materials




Laboratory work. Investigation
of the effect of the degree of
cold plastic deformation and
4. . 4. Recrystallization Annealing. 4 6 1 temperature of recrystallization
annealing on the structure and
mechanical properties of metal
materials.

Table 3.3

Themes Active Hours Links to learning

forms, hours results Learning activities

Semester: 4

Didactic unit: Fundamentals of the structure and properties of materials. Phase transformations

1. 1. Diagrams of the state of

. 4 1 Preparation of RGZ.
alloys of various purposes
Didactic unit: Structural metals and alloys
2. 2. Choosing materials for the
manufacture of products for various 4 1 Preparation of RGZ

purposes.

Didactic unit: Non-metal and composite materials

3. 3. Study of polymer, ceramic

. . 4 1 Preparation of RGZ
and composite materials.

Didactic unit: Fundamentals of structural materials

4. 4. Selection of product
manufacturing technology for 5 1 Preparation of RGZ
various purposes.

Literary sources

Main literature

1. [Tnoxor A. B. ®u3uueckre U MexaHU4YeCKHe CBOMCTBA MaTepuaios : [yuebnuk] / A. B. ITinoxos,
A. . Tlontemox, H. B. Ilnotaukosa. - HoBocubupck, 2018. - 340, [1] ¢. : mi.. - Pesxum nocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000238175

Internet resources
1. DnexrponHo-6ubmmoTteunas cuctema HI'TY [Dnextponnstii pecypc]|. - HoBocubupck :
Hoocubupckuii rocynapcTBeHHbIN TexHnueckuii yausepcuret, 2011-2017. - Pexxum
noctyma: http://elibrary nstu.ru/. - 3arm. ¢ sxpasa.

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

3. 'ono6okos A. C., Cepreesa B. U, [lonomapesa I1. A. I[IpoGneMsl 3HEPreTHUECKOTO
cotpynuuuecta Ha KopelickoM moyyocTpoBe B YCIOBHSAX YIPO3 PETHOHAILHON Oe30TaCHOCTH.
TeppuTopus HOBBIX Bo3moxkHocTel / A. C. I'onobokos, B. K. Cepreesa, I1. A. ITonomapesa. -
TexcT : anexTpoHHbIH // BecTHuk BiaquBoCcTOKCKOro roc. yHUBEpCHUTETA SKOHOMUKH M CEPBHUCA. -
2017. - Ne 3 .- OBC HznarensctBo «JlaHb» [DnekTpoHHBIN pecypc] | 3EKTPOHHO-OMOINOTEUHAS
cucrema. - [Poccust], 1993. - URL: https://e.lanbook.com/reader/journal Article/374365/#1 (nata
obpamenus 23.03.2021). - Pexxum mocTymna:ajist aBTOPHU3. MOb30BATENEH.

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

6. http://znanium.com/




Methodical support and software

Methodological support

1. U3ydeHnne auarpamMMbl COCTOSIHHS CTLTABOB CHCTEMBI 'KeJIe30-1eMEHTUT" | METOIUIECKHe
ykaszaHus K jabopaTopHoit padote Ne 2 mo kypey "MarepuanoBenenue” s
MEXaHUKO-TEXHOJIOrn4eckoro (akynstera, (paKyabTeTa JeTaTebHbIX annaparos, GaKyabTeTa
snepreTuku / HoBocub. roc. TexH. yH-T ; [coct.: H. B. IlnotHukosa u ap.]. - HoBocubupck, 2017. -
19, [3] c. : un.. - Pexxum noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000235250

2. UccnenoBanue crioco60B TepMUIECKOH 00pabOTKM ISl MOBBIIIEHNS KOHCTPYKTHBHOM
TIPOYHOCTH JETAIH | METOIMUECKHUE YKa3aHus K jjadoparopHoii pabore Ne 3 mo kypcey
"MarepuasoBeneHnue" ik MEXaHUKO-TEXHOJOTUUECKOro (pakysbrera, (akyabTeTa JIeTaTeIbHbIX
amraparoB, (pakynbTeTa SHepreTUku AHeBHOro o0ydenus / HoBocub. roc. TexH. yH-T ; [cocT.: A. U.
Cwvmphos, E. A. [Ipo6s3, A. A Hukynuna]. - HoBocubupck, 2017. - 25, [1] c. : wn.. - Pexxum
noctyma; http://elibrary.nstu.ru/source?bib_1d=vtls000235241

3. LIseTHbIe MeTAJUIBI U CTUTABLI. PeKpUCTAITM3AlIMOHHBIN OTKUT | METOAUYECKHE YKa3aHUS K
BBITIOJIHEHHIO J1abopaTopHbIX paboT Ne 5 u 6 nmo aucuuruae "Marepuanosenenue” mist
MEXaHHUKO-TEXHOJIOTUYeCKOro (axynereTa, (PaKyIbTeTa JIeTaTeIbHBIX annapaTos, GaKyabTeTa
snepreruku / HoBocub6. roc. TexH. yu-T ; [cocT.: E. A. [Ipo6s3, A. A. Huxynuua, H. C. Ctykauesa].
- HoBocubupck, 2017. - 22, [2] c. : un.. - Pexxum mocTyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000235238

4. UccrnenoBanue CTPYKTYPhI ¥ CBOMCTB AJIFOMUHUEBBIX CIUIABOB | METONHYECKUE YKA3aHUS K
BBITIOJTHEHUIO J1abopaTopHOH paboTer Ne 4 1o MarepuanoseneHuto s 1-3 kypcos MTO
(nampaenenwust u cnieuuaigbHocTr 220700 [u ap.], @JTA (Hanpasnenus u crienuansaoctu 160100 [1
ap.]), ®OH (nanpasnenue 140101) Bcex dopm obyuenns / HoBocu6. roc. TexH. yH-T ; [cocT.: E. E.
Kopuwuenko u ap.]. - HoBocubupck, 2014. - 17, [2] c. : un., Tabmn.. - Pesxum moctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000199747

5. Opranusanus caMmocTosTeIbHON paboTsl cTyaeHToB HoBOCHOMPCKOro rocyiapcTBEHHOTO
TEXHHYECKOTO YHUBEPCHUTETA | MeTonuueckoe pykoBonctso / HoBocu®. roc. TexH. yH-T ; [cocT.: 0.
B. Huxutus, T. 0. Cypruna). - HoBocubupck, 2016. - 19, [1] c. : Tabn.. - Pesxum noctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000234042

Specialized software
1 Creating reports for laboratory work. Microsoft Microsoft Office



ANNOTATION OF THE PROGRAM
Basics of personal and communicative culture

B COCTaBe AMCLMNINH: KyNbTypa Hay4HOli 1 AenoBoit peun

KynbTypa v INYHOCTb

Course: 1, semester : 2

Semester
Ne Kind of activity 2
1 | Total credits 3
2 | Total hours 108
3 Total classes in the contact form, 66
hours
4 | Lectures, hours 18
Practical lessons, hours 36
Laboratory studies, hours 0
71 of them in an active and 16
interactive form, hours
Consultations, hours 10
9 | Independent work, hours 42
Literary sources
Internet resources
1. http://elibrary.nstu.ru/
2. https://e.lanbook.com/

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

4. http://znanium.com/



ANNOTATION OF THE PROGRAM
Scientific and business speech culture

Course: 1, semester : 2

Semester
Ne Kind of activity 2
1 | Total credits 15
2 | Total hours 54
Total classes in the contact form,
3 31
hours
4 | Lectures, hours 8
Practical lessons, hours 18
Laboratory studies, hours 0
of them in an active and
7 1. . 8
interactive form, hours
Consultations, hours 5
9 | Independent work, hours 23

External requirements

is able to carry out business communication in oral and written forms in the state language of the Russian
Federation and foreign language (AH ); regarding the following learning results:

demonstrates the ability to exchange business information in oral and writing In the state language

uses modern information and communicative means for communication

Requirements for the results of mastering the discipline

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

demonstrates the ability to exchange business information in oral and writing In the state
language

1. UK-4. 1 1. Demonstrates the ability to exchange business information in oral and | _ections; Seminars; Independent
written forms in the state language work

uses modern information and communicative means for communication

2. UK-4. 3 3. Uses modern information and communication tools for communication| |_ections; Seminars; Independent
work

Content and structure of the discipline

Table 3.1

Themes Active Hours Links to learning

forms, hours results Learning activities




Semester: 2

Didactic unit: Culture of speech

1. Russian in the cultural and o
L Lecture. Suiting the abstract
historical space of the XX-XXI L2
centuries. The state of speech 2 1,2 Ie_cture._Part|C|pat|on in the
L ’ discussion part of the lecture.
culture of society at the present : .
Performing creative tasks.
stage.
Lecture. Suiting the abstract
2. The normative aspect of the lecture. Participation in the
S 2 1,2 . .
speech culture of a specialist. discussion part of the lecture.
Performing creative tasks.
Didactic unit: Stylistics
4. Scientific speech asa Lecture. Suiting the abstract
component of the training and 1 1,2 I
. L ecture.
professional activities of students.
5. Business speech as a component
of the professional activity of a Lecture. Suiting the abstract
o ; . 1 1,2
specialist. Etiquette of a business lecture.
letter.
Didactic unit: Rhetoric
7. Basics of public speech. Speech
academic etiquette. Features of the 1 19 Lecture. Suiting the abstract
culture of scientific ' lecture.
communication.
8. etiquette of business Lecture. Su_ltl_ng t_he a_lbstract
. lecture. Participation in the
conversations. Features of the 1 1,2 . .
) discussion part of the lecture.
device to work. : .
Performing creative tasks.
Table 3.2
Active Links to learning . oL
Themes forms, hours Hours results Learning activities
Semester: 2
Didactic unit: Culture of speech
1. Language and speech. National tz’;?:gﬁ:olﬁfi%&?:zl I?ogr]r?s of
language: non-vertical forms and 2 2 1,2 h ional y.
functional styles the National Language: _
' Purchase, Argo, Slang, Dialect.
Practical lesson. Estimates with
messages about one of the types
of national language (message
scheme: definition, properties,
2. Theory of norms. Orphoepic, examples, use sphere). Analysis
lexical, grammatical, stylistic rules 4 1,2 of examples (words, phrases)
of Shrill. with orthoepic difficulties.
Performing tasks for orthoepic
and grammatical standards.
Working with a table of thermal
elements.

Didactic unit: Stylistics




5. Normal system of differential
equations. Theorem of existence

and uniqueness. Normal linear Practical activity. Text-making,
system of differential equations. drawing up question and popular
General solution of a linear plans. Identify errors in

. 4 4 1,2 ;
homogeneous system. Linear science-style texts. Performances
inhomogeneous system. Linear with reports on the topic of the
equation of N-th order. Reducing found scientific article.

the order of a linear homogeneous
system of differential equations

6. Genres of written business
communication. Statement. Practical lesson. Business

Explanatory note. Summary upon securities. Writing Summary.
admission to work.

Didactic unit: Rhetoric

7. Oral scientific and educational Practical occupation.
conference. Refstract message Suggestions with reports
accompanied by electronic accompanied by electronic
presentation. presentation.

Practical occupation.
Intelligence in business
negotiations. Performances with
reports on "Intercultural
Communication in Business
Sphere".

10. Genres of oral business
communication. Interview with the 2 1,2
device to work.

Literary sources

Main literature

1. Muctiok T. JI. CTunucTika pyccKoro s3sika H KyJbTypa peun. Teopus | [yuebHoe mocodue] / T.
JI. MucTtiok ; HoBocubO. roc. TexH. yH-T. - HoBocubupck, 2017. - 81, [2] c.. - Pexxum moctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000234615

2. Muctiok T. JI. Ctunuctika pycckoro si3blka v KyJnbTypa peud. [IpakTukym : [yueOHOe nocobue]
/ T. JI. Muctiok ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2018. - 50, [2] c.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000237782

3. Kynetypa HayuHoii u nenoBoit peun. HopmarusHelii acriekT : [yueOHoe mocodue / H. 5.
3unkoBckas u 1p. | ; HoBocub. roc. TexH. yH-T. - HoBocubupcek, 2019. - 73, [2] ¢. : Tabun.. - Pexum
noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000241171

4, Muctiok T. JI. Pycckuii si3sik 1 kynbTypa peun. Hopmer. Ctunuctuka : yaebuoe mocodue / T. JL
Muctiok ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2015. - 83, [1] ¢. : wi.. - Pesxxum moctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000220164

5. Jleonosa A. B. Pycckuii s3Ik U KyJIbTypa peun : [yueOHoe mocobue] / A. B. JleoHora ;
Hosocub. roc. TexH. yH-T. - HoBocuOupck, 2012, - 106, [1] ¢. : Tabn.. - Pexum gocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000174005

6. Pycckwii si3bik 1 kynbTypa peun / [lrpexep H.1O. - M. FOHUTHU-IAHA, 2015. - 383 ¢.: ISBN
978-5-238-00604-8 - Pexxum moctyma: http://znanium.com/catalog. php?bookinfo=882544 - 3aru. ¢
JKpaHa.

Additional literature

1. Mapxkenosa E. B. JlenoBoii pycckuii si3bIK [ DIIEKTPOHHBIN pecypc| : 3JEeKTPOHHBIM
yuebHo-meronuueckuii komruieke / E. B. Mapkenosa ; Hoeocub. roc. TexH. yH-T. - HoBocubupck,
[2011]. - Pesxum nocryma: http://elibrary nstu.ru/source?bib_id=vtls000163897. - 3arn. ¢ skpaHa.

Internet resources




1. 3emckas E. A. AKTHBHBIE POLIECCHI B PYCCKOM SI3BIKE ITOCJIEAHETO AeCSTHIIETHs X X BeKa
[Dnextponnsiii pecype] / E. A. 3emckas. — Y. 2, 1. — Pexxum nocrymna:
http://www.gramota.ru/biblio/magazines/gramota/russianworld/28 49. — 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. Pycckuii si3b1k 1 KyJsibTypa peun. Y. 1 : yaueOHoe mocobue / [aBT.-coct.: H. SI. 3unkosckas, H. 1.
Konecuukosa, E. B. Mapkenosa ; nox pen. H. M. Konecaukooii] ; HoBocu0. roc. TexH. yH-T. -
Hosocubupck, 2009. - 249, [1] c. : Tabu.. - Pexxum gocryma:

http://elibrary. nstu.ru/source?bib_id=vtls000113679

2. Mapkesnora E. B. Kynbtypa HayuHO#l 1 1e/10BOM peun [DIeKTPOHHBIN PECYPC] : SJeKTPOHHBIN
yuebHo-meronuueckuii komruieke / E. B. Mapkenosa ; HoBocub. roc. TexH. yH-T. - HoBocubupck,
[2021]. - Pesxum noctyma: http://elibrary nstu.ru/source?bib_1d=vtls000243626. - 3arn. ¢ skpaHa.

3. Konecuuxora H. W. Pyccknii 1361k 1 KyJIbTypa peun [DJIeKTPOHHBIN Pecypc] | dMeKTPOHHBIN
yueOHO-MeTonuueckuii komruieke / H. Y. Konecuukosa ; HoBocu6. roc. TexH. yH-T. -
Hosocubupck, [2015]. - Pexxum poctyna: http://elibrary. nstu.ru/source?bib_1d=vtls000214899. -
3ary. ¢ sKpaHa.

4. Konecuuxora H. Y. SI3bIk U CTHIIb HAYYHOTO TEKCTA [ DJIEKTPOHHBIN pecypc| : 3JIeKTPOHHBIN
yuebHo-mMeTonuueckuii komruteke / H. Y. Konecuukosa ; HoBocu®. roc. TeXH. yH-T. -
Hosocubupck, [2016]. - Pexum noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000232693. -
3arJi. ¢ sKpaHa.

5. Mamuauna M. I'. Kynetypa HayuHOU 1 AesioBoi peun [DIeKTPOHHBIN pecypc] | 3IeKTPOHHBIN
yuebHO-MeTonuueckuii komruieke / M. I'. Manununa, H. M. Konecnukosa ; HoBocu6. roc. TexH.
yH-T. - HoBocubupck, [2019]. - Pexxum noctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000241318. - 3arx. ¢ sxpaHa.

6. Tym E. A. Pycckuii Si3bIK B KyJIbTypa peun [ DIEeKTPOHHBIN pecypc| : 3JIeKTPOHHBIN
yuebHo-metonuueckuii komruiekc / E. A. Tym ; HoBocub. roc. TexH. yH-T. - HoBocubupck, [2012].
- Pesxxum nocryma: http://elibrary. nstu.ru/source?bib_1d=vtls000163464. - 3arn. ¢ sxpana.

7. Tym E. A. Kynbtypa HaydHOI U 1eIOBOM peun [DIeKTPOHHBIN pecypc| : 3JIeKTPOHHBII
yuebHo-meronuueckuii kommieke / E. A. Tym, T. JI. Muctiok ; HoBocu6. roc. TexH. yH-T. -
Hogocubupck, [2018]. - Pesxxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000237515. -
3ary. ¢ sKpaHa.

8. Tym E. A. KynbTypa Hay4HO! U AIOBOM peun [ DIEeKTPOHHBIN pecypc| : 3JIeKTPOHHBII
yueOHo-MeTonuueckuii komruieke / E. A. Tym, T. JI. Muctiok ; HoBocu6. roc. TexH. yH-T. -
Hosocubupck, [2018]. - Pexxum noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000237516. -
3ary. ¢ sKpaHa.

9. Mapkenosa E. B. KynbTypa Hay4HOl U Ae10BOM peun [ DJIeKTPOHHBIN pecypc| : 3JIeKTPOHHBIN
yueOHO-MEeTONMYECKUI KOMIUTEKC [AJIs CTYOeHTOB TEXHUUYECKUX crenunansHocTeli] / E. B.
Mapxenosa ; HoBocub. roc. Texs. yH-1. - HoBocubupck, [2016]. - Pexum mocrtyma:
http://elibrary.nstu.ru/source?bib_id=vtls000232889. - 3aru. ¢ sxpaHa.

10. Pycckwuit si3p1k 1 KysbTypa peun. U. 2. [Ipaktukym : yaeOHOe nmocobue / [aBT.-coct.: H. 5.
3unkoBckas, H. 1. Konecuukosa, E. B. Mapkenosa] ; HoBocu®. roc. TexH. yH-T. - HoBocuOupck,
2010. - 327, [1] c. : Tabn.. - Pesxum poctyna: http://elibrary. nstu.ru/source?bib_1d=vtls000147141



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
Culture and personality

Course: 1, semester : 2

Semester
Ne Kind of activity 2
1 | Total credits 15
2 | Total hours 54
Total classes in the contact form,
3 31
hours
4 | Lectures, hours 8
Practical lessons, hours 18
Laboratory studies, hours 0
of them in an active and
7 1. . 8
interactive form, hours
Consultations, hours 5
9 | Independent work, hours 23

External requirements

is able to carry out social interaction and implement its role in the command; regarding the following learning
results:

determines the cooperation strategy to achieve the goal

is able to perceive the intercultural diversity of society in socio-historical ohm, ethical and philosophical
contexts; regarding the following learning results:

has practical experience in analyzing philosophical and historical facts, the experience of assessing cultural
phenomena.

knows how to communicate with representatives of other nationalities and denominations in compliance with
ethical and intercultural norms.

knows the main categories of philosophy, the laws of historical development, the basics of intercultural
communication.

is able to manage their time, build and implement a self-development trajectory based on the principles of
education throughout life; regarding the following learning results:

plans its trajectory Professional development and takes steps on its implementation

Requirements for the results of mastering the discipline

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

determines the cooperation strategy to achieve the goal




1. UK-3. 1 1. Determines the collaboration strategy to achieve the goal

Lections; Seminars; Independent
work

knows the main categories of philosophy, the laws of historical development, the basics of

intercultural communication.

2. UK-5. 1 1. Know the main categories of philosophy, the laws of historical
development, the basics of intercultural communication.

Lections; Seminars

knows how to communicate with representatives of other nationalities and denominations in

compliance with ethical and intercultural norms.

3. UK-5. 2 2. Conditions to communicate with representatives of other nationalities
and denominations in compliance with ethical and intercultural norms.

Lections; Seminars; Independent
work

has practical experience in analyzing philosophical and historical facts, the experience of

assessing cultural phenomena.

4. UK-8. 3 3. Owns the victim first aid skills.

Lections; Seminars

plans its trajectory Professional development and takes steps on its implementation

5. UK-6. 2 2. Plans to be the trajectory of its professional development and takes
steps on its implementation

Lections; Seminars

12.Have the experience of a public speech and the oral presentation of the results of
their study activities

Seminars

knows how to communicate with representatives of other nationalities and denominations in

compliance with ethical and intercultural norms.

13. Know the basic rhetorical techniques necessary for the organization of a public | Seminars
speech

determines the cooperation strategy to achieve the goal
14. To be able to evaluate the level of preparedness and emotional state of the Seminars

audience

has practical experience in analyzing philosophical and historical facts, the experience of

assessing cultural phenomena.

15.To have an idea of ?7?the formal logical basics of thinking

Lections; Seminars; Independent
work

plans its trajectory Professional development and takes steps on its implementation

16. Ul. To be able to independently draw up functional and concept schemes of
coordinate converters

Lections; Seminars; Independent
work

Content and structure of the discipline

Table 3.1

Active
forms, hours

Links to learning

Hours
results

Themes

Learning activities

Semester: 2

Didactic unit: Communicative and sociocultural aspects of personality formation in the professional

and business sector

1. Personality and Basics of

: o 1,3
intercultural communication

Lecture with elements of
"brainstorming”. Analysis of the
concepts of "culture” and
"personality"”.




2. Humanistic ideals and values
??in personality formation

2,3,4,5

Lecture with elements of the
discussion. Students are offered
a number of problem situations.
Lisviar versions of students.
Their theoretical interpretus is
given by the teacher.

3. Intellectual human development

in culture

15, 16

Lecture with elements of
"brainstorming". The issues of
interaction of intellectual and
business activity in the
professional sphere are
discussed. The question of the
need for fundamental theoretical
preparation within the
framework of profile
specialization is discussed.

4. Personal self-determination in
modern culture

2,4,5

Lecture with a demonstration of
video phrases. Joint discussion
and interpretation of visual
content, reflecting the nature and
problems of modern cultural
development.

Table 3.2

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 2

Didactic unit: Communicative and sociocultural aspects of personality formation in the professional

and business sector

1. Personality and Society:
Socialization Problems

12,5

Seminar conversation, including
the self-testing of students and
teachers (acquaintance),
analyzing self-testing from the
point of view of the
demonstration of psychological,
behavioral, social features.
Practical study of the methods of
conducting such an analysis by
students themselves.

2. Personality and modern mass
communications. .

1,14

A problem seminar with a
discussion of film films, excerpts
from artistic and scientific works
characterizing the state of
personality in the context of
modern communications.

3. Features of ritual-mythological
communication.

12,3

analysis of the fragments of
artistic texts, video materials
(commercials, etc.) using various
ritual and mythological elements




4. Value aspects of personality
development: confessional and
moral aspects of behavior in the
business and professional sphere

2,3,4,5

Problem seminar on the material
of the history of ethical thought.
Discussing the specifics of the
formation and development of
humanistic ideals in various
sides of cultural life. Threads for
work in mini-groups: "Craftsman
and engineer: Humanistic and
antigumanist trends in traditional
and industrial production."

5. Culture and rationality.
Analytical and reflexive personality
formation skills.

1,15, 16

Problem seminar with elements
of the role-playing historical
game "Court of Socrates"”, in the
process of which the differences
between traditional and rational
thinking are found, the methods
of argumentation and
counterpressure are established
in a public dispute .

6. Labor ethics. The problem of
motivating work in the professional
field

The problem seminar that
detects spiritual and moral
aspects of the capitalist society
(modern). Discussion and
interpretation of scientific and
artistic texts.

7. Professional engineer culture.

Discussing various technical
achievements in the history of
culture. Motivate students to
actively master the history of
technology. Audience is offered
a number of discussion issues on
the topic: "Problems and
Prospects for Technical
Progress."

8. Scientific and technical
creativity in the history of culture.

Discussing various technical
achievements in the history of
culture. Motivate students to
actively master the history of
technology. Audience is offered
a number of discussion issues on
the topic: "Problems and
Prospects for Technical
Progress."

9. Problems of human development
and future technology.

12,13,2,5

Discussing various technical
achievements in the history of
culture. Motivate students to
actively master the history of
technology. Audience is offered
a number of discussion issues on
the topic: "Problems and
Prospects for Technical
Progress."

Literary sources
Main literature




1. OCHOBBI IMYHOCTHOW ¥ KOMMYHHUKATUBHOMN KyJIbTYpbl. KynbTypa u TU4HOCTS : [ydeOHOe
nocodue / C. B. Kymenko u np. ; mox pen. C. B. Kymenko] ; HoBocu6. roc. TexH. yH-T. -
Hosocubupck, 2018. - 59, [2] c.. - Pexum noctymna:

http://elibrary nstu.ru/source?bib_1d=vtls000239738

2. KyabsTypa u muaHOCTS : [yueOHOe nocodwre / B. A. Boiiko u mp.] ; HoBocu®. roc. TexH. yH-T. -
Hosocubupck, 2013. - 78, [1] ¢. : wn., Tabun.. - Pexum nocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000178515

3. Crenanenko JI. B. KynbTypa u muanocTs : yuedHoe nmocodue / JI. B. Ctenanenko ; Horocuo®.
roc. TexH. yH-T. - Hopocubupck, 2014. - 73, [2] ¢. : wi., Tabn.. - Pexum moctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000208247

4. Pycckas kynbTypa : yaedbHoe mocodue / [M. T. YcoBa u ap. ; mox obm. pea. M. T. Ycosoii] ;
Hogocu®. roc. TexH. yH-T. - HoBocubupck, 2016. - 86, [1] c.. - Pexxum moctymna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000228630

Additional literature
1. Kyneryponorusi. Teopust u uCTOpHs KyJbTYpHhI | yUeOHUK 7151 CTYAEHTOB, MarCTPAHTOB U
aCMHUPaHTOB TexHUYeckux crenuansuocreii / [E. 5. bykuna u np.] ; HoBocub. roc. TexH. yH-T. -
Hosocubupck, 2012. - 281 c. : un.. - Pexxum nocryma:
http://elibrary. nstu.ru/source?bib_id=vtls000174506
2. Kynetyponorus : Teopus u uctopusi Kyastypsl : yueOnuk / [E. . Bykuna u np. ; otB. pen. E. 5.
Bykuna] ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2010. - 341 c.. - Pexxum moctymna:
http://elibrary.nstu.ru/source?bib_id=vtls000125869
3. Kynetypomnorus : COOpHHUK KOHTPOJIHPYIOIUX MATEPUANIOB [JIs HETYMaHUTAPHBIX
crieLuaibHOCTEN 3a0uHOH (opmbl 0Oyuenwst / HoBocu®. roc. TexH. yH-T ; [cocT.: Bykuna E. 5. u
ap.|. - HoBocubupck, 2006. - 24, [3] c.. - Pexum nocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000055603
4, I'opmixosa H. /1. OcHOBBI [yXOBHO-HPABCTBEHHOM KyJIbTYpbl HaponoB Poccun : yuebHOe
noco6ue / H. 1. T'opuikosa, JI. M. Opoberr ; Hosocub. roc. TexH. yH-T. - HoBocubupck, 2014, - 82,
[2] c.. - Pesxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000203561
5. bapabaméra U. B. IIpoGnembr 00yueHUst MEKKYIbTYPHOH KOMMYHHUKALIUA [ DJIEKTPOHHBIN
pecypc] : 27eKTpOoHHBIH yueOHO-MeTonuueckuii komruieke / M. B. bapabaméra ; HoBocu®. roc.
TexH. yH-T. - HoBocubupck, [2015]. - Pexum noctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000215502. - 3ary. ¢ sxpana.
6. Bacumsea M. P. MexkynbTypHas KOMMYHUKALHS [ DJIEKTPOHHBIN pecypc]| : 3MeKTPOHHBIN
yueOHO-MeTonuueckuii komruieke / M. P. Bacunbera ; Hopocu®. roc. TexH. yH-T. - HoBocHOUpCK,
[2011]. - Pesxum nocryma: http://elibrary nstu.ru/source?bib_id=vtls000163296. - 3arn. ¢ sxpaHa.

Internet resources

1. Kynetyponorus. — Tekcr : anexkrponsstii // bubmmorexa I'ymep : [caiir]. — URL:
https://www.gumer.info/bibliotek Buks/Culture/INDEX CULTUR php (mnara obparmenus:
26.02.2021).

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

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

4. Kynetyposnorus. XX Bek. Duuuknonenus. — Cankr-IlerepOypr: Yausepcurerckas kaura; 000
«Anereiis»y, 1998.— 447 ¢. — ISBN 5-7914-0027-6. — TekcT : anextpoHHsIi // AHnpeii BenvkaHos
[caiiT]. — 1998— . — Pasnen caiita «bubnuorexka» — URL: http://www.velikanov.ru/culturology/
(mata obpamenwst: 26.02.2021).

5. JImunocte. Kynetypa. O6mectso : xypHan : [caiit]. — URL: http://www.lko.ru (nara
obpamenus: 26.02.2021). — TekcT : 3MeKTPOHHBIH.

6. Kyneryporor : caiit. — 2010— . — URL: http://culturolog.ru (nara obpamenwns: 26.02.2021). —
TexcT : 3MeKTPOHHBII.



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

8. http://znanium.com/

Methodical support and software

Methodological support

1. Kmumakora E. B. IIpaktukym no kypey "Kynabtypa u nuuHOCTS" | yueOHO-MeTOqu4YecKoe
nocodoue / E. B. Kitumakosa, T. H. Ctykanos ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2012. -
85, [2] c. : mn.. - Pexxum moctyma: http://elibrary.nstu.ru/source?bib_id=vtls000171093

2. KynbTypa v auuHOCTE [DIEKTPOHHBIH pecypc] : 3IeKTPOHHBIH yueOHO-MeTOMMYECKHI KOMILIEKC
/ E. B. Knumakoga, E. 5. bykuna, T. H. Ctykanos, B. A. Botiko, C. B. Kynenko ; HoBocu®. roc.
TexH. yH-T. - HoBocubupck, [2014]. - Pexxum nocryma:
http://elibrary.nstu.ru/source?bib_id=vtls000200479. - 3arj. ¢ sxpaHa.

3. XpecToMaTus 10 METOAOJIOTUH, HCTOPHUHU HAYKH U TEXHUKH | y1eOHO-MeTOau4ecKoe nocooue /
[aBT.-coct.: E. A. Bykuna, E. B. Knumakosa] ; HoBocu6. roc. Texs. yH-T. - HoBocubupck, 2011. -
205, [1] ¢. : nn.. - Pexxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000157793

4. lenosoe oOwmenue : yueOHO-MeToan4eckoe nocobue / [aBT.-cocT.: E. 5. Bykuna, E. B.
Kimmmakosa] ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2011. - 133, [1] ¢. : wi., dor.. - Pexxum
noctymna: http:/elibrary.nstu.ru/source?bib_1d=vtls000157205

5. KynbTypa u muuHOCTS : MeTonudeckoe nocobue / HoBocud. roc. TexH. yH-T ; [coct.: E. 5.
Bykuna u np.]. - HoBocubupck, 2012. - 35, [2] c. : w, Tabm.. - Pexxnm gocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000173891

6. Koneratos B. A. MeTomonorusi 1 MCTOPHsI HAYKH U TEXHUKHU | YI€0HO-METOIUIECKOE TTOcoOme /
B. A. Konesaros, E. 4. bykuna, C. M. Uynunos ; HoBocu®. roc. texH. yH-T. - HoBocubupck, 2011.
- 49, [2] c. : Tabm.. - Pexxum nocryma: http://elibrary nstu.ru/source?bib_id=vtls000153645

7. Kupunosa A. B. OCHOBBI TUIHOCTHON ¥ KOMMYHHKATHBHOU KysbTyphl (KyneTypa v THIHOCTE)
[DmexTpoHHBIH pecypc] : JIeKTPOHHBIH yueOHO-MeToauueckuii komruieke / A. B. Kupusosa ;
Hosocub. roc. texH. yH-T. - HoBocubGupck, [2021]. - Pexum nocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000243430. - 3arn. ¢ sxpaHa.

Specialized software

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

2 Microsoft Office Application Pack



Course: 2, semester : 3

ANNOTATION OF THE PROGRAM
Conflictology

B COCTaBe AncumnanH: CoupasbHble TeEXHOMorMn

OpraHVI3aLI,VIOHHaFI ncmxonorma

Semester

Ne Kind of activity 3
1 | Total credits 3
2 | Total hours 108
3 Total classes in the contact form, 66

hours
4 | Lectures, hours 18

Practical lessons, hours 36

Laboratory studies, hours 0

71 of them in an active and 40

interactive form, hours

Consultations, hours 10
9 | Independent work, hours 42

Table 3.1
Active Links to learning

Themes

Hours

Learning activities

forms, hours results

Semester: 3

Didactic unit: Conflict management technologies
Students listen to the lecture and
make up the cospure of the

1. Conflict: Concept, types, conflict 2 3 following sections: the concept

dynamics of conflict, conflict typology,
causes of conflict, conflict
dynamics

2. Conflict resolution 1 3
Students listen to the lecture and
make up the cospure of the

3. Negotiations as a way to resolve 5 34 following sections: the concept

the conflict

of negotiations, types and
features of the negotiations, the
stages of the negotiation process

Didactic unit: Socio-project technologies




4. Written genres of scientific and

Students listen to the lecture and
make up the cospate in the
following sections: the concept

educational speech. Abstract, 1 1 1,2 of a social project, the project

abstract, course and bachelor work. cycle, Designing in the
resolution of social problems,
stages of project activities
Students listen to the lecture and

. . make up the cospite in the

S. _Fl_Jr]dralsmg as a stage of project 1 1 1,2 following sections: the concept

activities . o
of fundraising, motivation of
activity
Students listen to a lecture and

6. Presentation of performance make up the cgsptgxt to the

1 1 1,2 following sections: a

results . .
presentation of the unitual and
group activities

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

Semester: 3

Didactic unit: Conflict management technologies
Students work in subgroups,

1. conflict function 1 1 3,4 |dent|_fy the positive an_d negative
conflict functions, participate in
group discussion
Students study strategies for
behavior in conflict on the

2. Strategies of behavior in conflict 1 1 3,4 example of Thomas Killman's
mesh -Killman to determine his
own dominant strategy
Students lead a summary,

3. Conflict analysis 2 2 4 propose methods of braking
electric drive
Game "shipwreck", group

4. Features of the group conflict 3 3 3,4 discussion on the results of the
game
game "Dert and Balda", testing

5. Negotiations 5 5 3,4 the technician of the negotiation
process

Didactic unit: Socio-project technologies
Discussion of social problems

6. Social project 1 1 12 of society and group, aIIocatlpn
of problems for writing a social
project

T . Students develop a section of

I Gr_oup and individual activity 1 1 1,2,4 the social project "Stages and

planning "
events

8. Fundraising 1 1 12 Group discussion "Search and
attracting resources

9. Presentation of activities 1 1 1,2,4 Game “Interview", game

"Presentation of us"




Students will present and

10. Protecting the project 1 2 1,2 orotect social projects

Literary sources

Main literature

1. UckyccTBO mpeseHTaINi U BeIeHUs TeperoBopoB: YdyeOHoe nmocodue / M.JI. Acmoriosa. - 2-¢
usn. - M.: UL PUOP: HUILL Uudpa-M, 2013. - 247 c.. 60x88 1/16. - (IIpesumeHTcKast mporpamma
MOATOTOBKH yIIPaBJIeHYeCKUX KaapoB). (06mosxkka) ISBN 978-5-369-01004-4 - Pesxxum poctymna:
http://znantum. com/catalog. php?bookinfo=370462 - 3arn. ¢ 3xpaHa.

2. Kouduukronorus : yuebuuk / A.S. Kubanos, U.E. Bopoxeiikun, /. K. 3axapos, B.T".
Konosasora ; mox pen. A.Sl. Kubanosa. — 2-e usg., nepepad. u non. — Mockea : UTHOPA-M,
2020. — 301 ¢. — (Beicmee obpazoranue: bakanaepuar). - [ISBN 978-5-16-005724-8. - Tekcr :
anexktponHsii. - URL: https://znanium. com/catalog/product/1052434 (narta obparienus:
26.02.2021). — Pexwum moctyma: o noamnucke. - Pexum gocrymna:
https://znanium.com/catalog/document?1d=346523 - 3arx. ¢ sxpaHna.

3. Jlenskor, P. B. CoumanpHoe MPOrHO3UPOBAHUE U MTPOEKTUPOBaHKE | yueOHoe rmocodue / P.B.
JlenbkoB. — 3-e usm., mepepad. u gon. — Mocksa : UTHO®PA-M, 2020. — 189 ¢. — (Beicmuee
obpasosanue: bakamaspuar). — DOI 10.12737/1058988. - ISBN 978-5-16-015828-0. - Tekcr :
anextponHbii. - URL: https://znanium. com/catalog/product/1058988 (mara obparenus:
26.02.2021). — Pexxum mocTyna: mo moAnucke. - Pexxum gocrymna:
https://znanium.com/catalog/document?1d=358492 - 3ar. ¢ sxpaHa.

Additional literature

1. Kysuuesa, H. FO. Ypasnenue koH(DIUKTAMH U OPraHU3aliys IEPErOBOPHOrO MPOoIiecca !
yueOHoe nocobue / H. FO. Ky3uueBa. — Boponex : Muuypunckuii [AY, 2019. — 203 ¢. — ISBN
978-5-94664-400-6. — TekcT : anekTpoHHbIH // JIaHb : 3nekTpoHHO-OMbIHOTeUHas cuctemMa. —
URL: https://e.lanbook.com/book/157848 (mnara obpaienus: 26.02.2021). — Pexxum moctyna; mis
aBTOPU3. MOJIb30BaTENEH.

2. CounanbHOE MPOEKTUPOBAHKE B AIOXY KYJIbTYPHBIX TpaHchopmarmii : MmoHorpadus / Poc. akar,
Hayk, Mu-T ¢punocoduu ; ot. pen. B. M. Posun. - Mocksa : ©®PAH, 2008. - 272 c. - ISBN
978-5-9540-0105-1. - Tekcr : anexkrponnsiii. - URL: https://znanium. com/catalog/product/357138
(mata obpamenus: 26.02.2021). — Pesxxum moctyrma: rmo moanucke. - Pexum goctyma:
https://znanium.com/catalog/document?1d=222548 - 3ary. ¢ 3xpaHa.

Internet resources

1. CounansHOe MPOEKTHPOBAHKE: OT HIEH 0 MPE3UISHTCKOrO IPaHTa | BUAEOKYPC. — TEKCT :
3eKTPOHHBIH // DOH MPE3UNSHTCKUX rPaHToB : [caiiT]. — [Mocksa]. — URL:
https://xn--80asdbjdcwjs4g.xn--80afcdbalict6afooklqiSo.xn--plai/ (nara o6pamenus: 26.02.2021).
— Pesxum mocTyma: ajist 3aperucTpup. MOJIb30BaTele,

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

5. http://znanium.com/




ANNOTATION OF THE PROGRAM
Social technologies

Course: 2, semester : 3

Semester
Ne Kind of activity 3
1 | Total credits 15
2 | Total hours 54
Total classes in the contact form,
3 31
hours
4 | Lectures, hours 8
Practical lessons, hours 18
Laboratory studies, hours 0
of them in an active and
7 1. . 20
interactive form, hours
Consultations, hours 5
9 | Independent work, hours 23

External requirements

is able to determine the range of tasks in the framework of the target and choose the best ways to solve them,
based on existing legal norms, resources available and restrictions; regarding the following learning results:

Chooses the optimal way to solve problems, given the current legal norms and the existing conditions, resources
and restrictions

formulates in the framework of the draft project a set of tasks providing its achievement

is able to carry out social interaction and implement its role in the command; regarding the following learning
results:

determines the cooperation strategy to achieve the goal

interacts with other team members to achieve the task

Requirements for the results of mastering the discipline

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

formulates in the framework of the draft project a set of tasks providing its achievement

1L Lections; Seminars; Independent
work

Chooses the optimal way to solve problems, given the current legal norms and the existing
conditions, resources and restrictions

2. UK-2. 2 2. Selects the optimal way to solve problems, given the current legal Lections; Seminars; Independent
norms and the existing conditions, resources and restrictions work

determines the cooperation strategy to achieve the goal




3. UK-3. 1 1. Determines the collaboration strategy to achieve the goal

Lections; Seminars; Independent
work

interacts with other team members to achieve the task

4. UK-3. 2 2. Interact with other team members to achieve the task

Lections; Seminars; Independent
work

Content and structure of the discipline

Table 3.1

Active

Links to learning

Themes forms, hours Hours results Learning activities
Semester: 3
Didactic unit: Conflict management technologies
Students listen to the lecture and
make up the cospure of the
1. Conflict: Concept, types, conflict 2 3 following sections: the concept
dynamics of conflict, conflict typology,
causes of conflict, conflict
dynamics
2. Conflict resolution 1 3
Students listen to the lecture and
make up the cospure of the
3. Negotiations as a way to resolve following sections: the concept
. 2 3,4 o
the conflict of negotiations, types and
features of the negotiations, the
stages of the negotiation process
Didactic unit: Socio-project technologies
Students listen to the lecture and
make up the cospate in the
4. Written genres of scientific and following sections: the concept
educational speech. Abstract, 1 1 1,2 of a social project, the project
abstract, course and bachelor work. cycle, Designing in the
resolution of social problems,
stages of project activities
Students listen to the lecture and
. . make up the cospite in the
5. F L_Jr)dralsmg as a stage of project 1 1 1,2 following sections: the concept
activities . o
of fundraising, motivation of
activity
Students listen to a lecture and
6. Presentation of performance make up the C(.)Spt?Xt to the
1 1 1,2 following sections: a
results . .
presentation of the unitual and
group activities
Table 3.2
Themes Active Hours Links to learning Learning activities

forms, hours

results

Semester: 3

Didactic unit: Conflict management technologies




Students work in subgroups,
identify the positive and negative
conflict functions, participate in
group discussion

1. conflict function 1 1 3,4

Students study strategies for
behavior in conflict on the

2. Strategies of behavior in conflict 1 1 3,4 example of Thomas Killman's
mesh -Killman to determine his
own dominant strategy

Students lead a summary,
3. Conflict analysis 2 2 4 propose methods of braking
electric drive

Game "shipwreck", group

4. Features of the group conflict 3 3 3,4 discussion on the results of the
game
game "Dert and Balda", testing
5. Negotiations 5 5 3,4 the technician of the negotiation
process

Didactic unit: Socio-project technologies

Discussion of social problems
of society and group, allocation

6. Social project 1 ! 1.2 of problems for writing a social
project
o . Students develop a section of
£ Gr_oup and individual activity 1 1 1,2, 4 the social project "Stages and
planning "
events
8. Fundraising 1 1 1.2 Group discussion "Search and
attracting resources
9. Presentation of activities 1 1 1,2, 4 "Game Inj[erwew ,"game
Presentation of us
10. Protecting the project 1 2 1,2 Students will present and

protect social projects

Literary sources

Main literature

1. HUckyccTBO mpeseHTaInil B BeIeHUs eperoBopoB: YdyeOHoe nocodue / M.JI. Acmornosa. - 2-¢
uzn. - M.: UL PUOP: HUII Uudpa-M, 2013. - 247 c.: 60x88 1/16. - (IIpe3uneHTcKas mporpamma
MOATOTOBKH yIPaBJIeHIeCKUX KanpoB). (obmoxka) ISBN 978-5-369-01004-4 - Pexxum noctyma:
http://znanium. com/catalog. php?bookinfo=370462 - 3arn. ¢ 3xpaHna.

2. Koudymukrosnorus : yuebuuk / A 5. Kubanor, U.E. Bopoxetikun, I K. 3axapos, B.T'.
Konosanosa ; mox pen. A fl. Kubanosa. — 2-e usn., nepepab. u non. — Mocksa : UHOPA-M,
2020. — 301 ¢. — (BsIicmee obpazosanue: bakanaspuar). - ISBN 978-5-16-005724-8. - Tekcr :
snekTponHsii. - URL: https://znanium. com/catalog/product/1052434 (nata obpameHus:
26.02.2021). — Pexxwum moctyma: no noamnucke. - Pexum gocrymna:
https://znanium.com/catalog/document?1d=346523 - 3ar. ¢ sxpaHa.

3. Jlenbkor, P. B. CoumansHOe NpOrHO3UPOBAHWE U MPOEKTUPOBaHUE | yaebHoe mocooue / P.B.
JlenbkoB. — 3-e u3n., mepepabd. u gon. — Mocksa : UHOPA-M, 2020. — 189 ¢. — (Beicmee
obpasoBanue: bakanaspuar). — DOI 10.12737/1058988. - ISBN 978-5-16-015828-0. - Tekcr :
anextponHsii. - URL: https://znanium. com/catalog/product/1058988 (nara obpamenus:
26.02.2021). — Pexxum mocTyna: mo moanucke. - Pexxum gocryrma:
https://znanium.com/catalog/document?1d=358492 - 3ary. ¢ sxpaHa.

Additional literature




1. Kysuuesa, H. FO. Yrpasnenue koH(DIUKTAMH U OpraHU3aliys IEPErOBOPHOrO MpoIiecca !
yueOHoe nocobue / H. FO. KysuueBa. — Boponex : Muuypunckuii [AY, 2019. — 203 ¢. — ISBN
978-5-94664-400-6. — Tekcr : anekTpoHHbIH // JIaHb : 3nekTpoHHO-OMbIHOTeUHas cructemMa. —
URL: https://e.lanbook.com/book/157848 (mnara obpatenus: 26.02.2021). — Pexxum moctyna: mis
ABTOPH3. MOJIb30BATENEH.

2. CoumanbHOE MPOEKTUPOBAHKE B DIIOXY KyJIbTYPHBIX TpaHchopmarumii : moHorpadmus / Poc. akap,
Hayk, MH-T ¢unocoduu ; ot. pen. B. M. Posun. - Mocksa : ©®PAH, 2008. - 272 c. - ISBN
978-5-9540-0105-1. - Tekcr : anextponnsriii. - URL: https://znanium.com/catalog/product/357138
(mara obpamenwst: 26.02.2021). — Pesxxum nocrtyma: mo noamnucke. - Pesxum goctyna:
https://znanium.com/catalog/document?1d=222548 - 3ary. ¢ 3kpaHa.

Internet resources

1. CounansHOe MPOeKTHPOBAHKE: OT HIEH 0 MPE3UISHTCKOrO rPaHTa | BUAEOKYPC. — TEKCT :
3JIEKTPOHHBIN // DOHA MPEe3UISHTCKUX rPaHToB ; [caiit]. — [Mocksa]. — URL:
https://xn--80asdbjdcwjs4g. xn--80afcdbalictbafooklqiSo.xn--plai/ (nara obpamenus: 26.02.2021).
— Pesxum mocTyma: ajist 3aperucTpyp. MOJIb30BaTeler,

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. Bomuenko C. FO. Moayns «Ilcnxonorus ¥ TEXHOJIOTHN COLIMATBHOTO B3aUMOAEHCTBUS,
mucruruinHa « ColmabHbIe TEXHOIOTHI [ DJIEKTPOHHBIN pecypc| : 3JIEKTPOHHBII
yuebHO-MeTonuyeckuit komruieke [mis crynentoB @MA] / C. 0. Bomuenko ; HoBocu®. roc. TexH.
yH-T. - HoBocubupck, [2016]. - Pesxum noctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000229150. - 3arx. ¢ sxpaHa.

2. Xnanosa 1. B. OcHOBEI podeccHOHATBHOTO MacTepCcTBa KOH(IMKTONIOTa [DIeKTPOHHBIN
pecypc] : 2aeKTpoHHBIH yueOHO-MeTonuueckuii komruieke / M. B. XKnanosa ; HoBocu6. roc. TexH.
yH-T. - HoBocubupck, [2015]. - Pexxum noctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000215102. - 3arx. ¢ sxpaHa.

3. Cxanaban U. A. TexHonorun rneperoBOPHOro mpolecca [ DIEeKTPOHHEIN pecypc| : 3JIeKTPOHHBIN
yuebHo-meTonuueckuii komrutieke / M. A. Ckanaban ; HoBocub. roc. TexH. yH-T. - HoBocuOuUpCK,
[2015]. - Pesxum mnoctyma: http://elibrary nstu.ru/source?bib_id=vtls000214893. - 3arn. ¢ skpaHa.

Specialized software
1 Microsoft Windows operating system
2 Microsoft Office Application Pack



ANNOTATION OF THE PROGRAM

Pedagogy of higher school

Course: 2, semester : 3

Semester
Ne Kind of activity 3
1 | Total credits 15
2 | Total hours 54
Total classes in the contact form,
3 31
hours
4 | Lectures, hours 8
Practical lessons, hours 18
Laboratory studies, hours 0
of them in an active and
7 1. . 20
interactive form, hours
Consultations, hours 5
9 | Independent work, hours 23

External requirements

is able to determine the range of tasks in the framework of the target and choose the best ways to solve them,
based on existing legal norms, resources available and restrictions; regarding the following learning results:

formulates in the framework of the draft project a set of tasks providing its achievement

is able to carry out social interaction and implement its role in the command; regarding the following learning

results:

interacts with other team members to achieve the task

is able to manage their time, build and implement a self-development trajectory based on the principles of

education throughout life; regarding the following learning results:

effectively plans to own a whole time

plans its trajectory Professional development and takes steps on its implementation

Requirements for the results of mastering the discipline

The results of the study of the discipline

Forms of organizing classes

formulates in the framework of the draft project a set of tasks providing its achievement

1. Basics of telecommospal

Lections; Seminars; Independent
work

2. Basics management teams

Lections; Seminars; Independent
work

interacts with other team members to achieve the task

3. Establish recommendations for increasing group cohesion. and efficient operation
of the group

Lections; Seminars; Independent
work




formulates in the framework of the draft project a set of tasks providing its achievement

4. Command concept, command forming steps

Lections; Seminars; Independent
work

interacts with other team members to achieve the task

5. knows the genres of business speech, their features in comparison with traditional
business communication

Seminars; Independent work

6. Formulate technical Requirements based on existing standards and specifications

Lections; Seminars; Independent
work

7. Command Roles and Command Behavior

Seminars; Independent work

8.Diagnose problems at different stages of the development team

Lections; Seminars

9. offer solutions to reduce negative effects in teamwork

Lections; Seminars; Independent
work

formulates in the framework of the draft project a set of tasks providing its achievement

10. Basics of verbal and non-verbal communication

Lections; Seminars; Independent
work

11. Types of risks, risk classification

Seminars; Independent work

interacts with other team members to achieve the task

12. Calculate the necessary technical and economic indicators of the operation of
heat exchange equipment at a given heat loads, as well as technical, layout and
strength characteristics. and heat exchangers.

Seminars; Independent work

formulates in the framework of the draft project a set of tasks providing its achievement

13. Methods of strategic analysis, principles for determining the needs of the
enterprise in financial, material, labor and intellectual resources, sources of their
production

Lections; Independent work

14. Effective communication techniques

Lections; Seminars; Independent
work

15. Build graphs of functions in the Cartesian and polar coordinate systems,
calculate the limits of sequences and functions;

Lections; Seminars; Independent
work

interacts with other team members to achieve the task

16. to resist the effects of interpersonal effects

Lections; Seminars; Independent
work

plans its trajectory Professional development and takes steps on its implementation

17. receptions of presentations and arguments

Lections; Seminars; Independent
work

formulates in the framework of the draft project a set of tasks providing its achievement

18. Features of behavior in a team of people with various individual-typological
characteristics

Seminars; Independent work

interacts with other team members to achieve the task

19. Select partners for efficient operation of the command

Seminars; Independent work

20. Techniques for establishing contact

Seminars; Independent work

effectively plans to own a whole time

21.Basics of time management

|Seminars; Independent work

plans its trajectory Professional development and takes steps on its implementation

22. perform analysis and calculate the modes of work of static electric energy
converters

Lections; Seminars; Independent
work

23. on the individual style of activity

Lections; Seminars; Independent
work

24. detect operation planning errors

Lections; Seminars; Independent
work

25. Methods for diagnosing identity features

Seminars; Independent work

interacts with other team members to achieve the task




26. computing indefinite and certain integrals (including incompatible) with the help

of basic integration methods, use integral calculus when solving geometry and

physics tasks

Lections; Seminars; Independent
work

plans its trajectory Professional development and takes steps on its implementation

27. Manifestation and influence of individual characteristics in communication

Seminars; Independent work

28. Basics of self-testing

Seminars; Independent work

29. Apply personal diagnostic techniques

Seminars; Independent work

Content and structure of the discipline

Table 3.1
Active Links to learning . ol
Themes forms, hours Hours results Learning activities
Semester: 3
Didactic unit: Sent and interaction
Students make a summary of the
1. Concept of communication; lecture material and receive
Functions, parties, communication 0 2 10, 15,17  |answers to the questions asked
styles by the teacher on the topic of
lectures
. Students make an abstract on
2. Features of the perception of .
. 13, 14, 16, 17, |lecture material, answer the
another person in the process of 2 2 , . .
T 26,9 teacher's questions during the
communication ;
lecture, provide examples
Didactic unit: Teamwork
Students make a summary of the
3. The concent of the team lecture material and receive
' neep : 0 2 11,2,3,4,6,8, 9]answers to the questions asked
characteristic of the work team .
by the teacher on the topic of
lectures
Didactic unit: Self-knowledge and self-development
Students make an abstract on
4. Self-organization and lecture material, answer the
X 1 2 22,23,24 . . .
self-motive teacher's questions during the
lecture, provide examples
Table 3.2
Active Links to learning . oL
Themes forms, hours Hours results Learning activities
Semester: 3

Didactic unit: Sent and interaction




1. The concept of verbal and
non-verbal communication

10, 11, 12, 14,
27

Students perform exercises to
transfer verbal and non-verbal
information.

The following questions are
discussed in the dialogue mode:
non-verbal communication
systems;

cultural features of manifestation
of non-verbal communication;
the causes of the difficulties of
understanding of non-verbal
communication and the ways to
overcome them;

Distortion of information in the
process of communication.

2. Barriers of communication and
methods for overcoming

11, 12, 14,15

The following questions are
discussed in the dialogue mode:
the concept of communication
barriers;

Types of barriers and ways to
overcome them.

Students lead examples of
communicative barriers.

Didactic unit: Teamwork

3. Roles in the team

Diagnosis of command roles
according to the method of R.M.
Belbina.

Studying role characteristics.
Discussion of the dependence of
the team's efficiency from its
composition.

4. Group phenomena and effects

1,18, 2,3,5, 6,
7,8,9

In the dialogue mode, the
following questions are
discussed:
phenomena arising in teamwork;
Factors leading to group
phenomena;

Ways to reduce the negative
impact of group phenomena on
the activities of the team.

5. Interaction in the team

Students perform a command
job, and then analyzed:

- its behavior in the group;

- What group phenomena and
effects manifested themselves in
teamwork;

- how representatives of different
command roles showed

themselves.

Didactic unit: Self-knowledge and self-development




In the dialogue mode, the
following questions are studied:
The basic concepts of time
management;
techniques and taking time
management;

The concept of individual style
of activity.

Students analyze personal
temporary losses, determine the
methods of increasing their
effectiveness.

6. Time management 2 2 21, 23,24

The types and objectives of the

self-testing are discussed.

It is studied by a summary as a

10, 14, 16, 17, |form of self-testing: rules and
20, 28 typical errors when it is

compiled.

The specificity of self-testing in

employment is discussed.

7. Basics of self-sustaining 2 2

in the dialogue mode, the
following questions are studied:
concept of character and

temperament;
typology of character and
temperament;
8. Diagnosis of individual 4 5 15, 18, 22, 23, |Temperament as the basis of an
characteristics 25, 26, 27, 29 [individual activity style.

The diagnosis of character and
temperament is carried out
(according to one of the
techniques: D.Kayirsi,
K.leongard-N.Shimisek,
Aisenka).

Literary sources

Main literature

1. Kanyctuna B. A. Tlcuxonorust oOmenus : [yaednoe nocodue] / B. A. Kanycruna ; HoBocuo.
roc. TexH. yH-T. - HoBocubupck, 2018. - 42, [1] c.. - Pexxum nocrtyna;
http://elibrary.nstu.ru/source?bib_1d=vtls000237874

2. Kanyctuna B. A. Tlcuxomorus npogeccuoHaIbHO-TPYIOBOM AeATEIbHOCTH | [yueOHOe rmocodue]
/B. A. Kanyctuna, M. A. Martromuna ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2020. - 62, [1]
c.. - Pexxum nmoctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000242642

3. Teopust oprasusaiy U OpraHUu3aluoOHHOE NoBeneHne: Yuebuoe mocodue / Jlansirun HO.H. -

M. HUIL TH®PA-M, 2017. - 329 c.: 60x90 1/16. - (Briciiee obpazoBanue: Marucrpatypa)
(ITepernér) ISBN 978-5-16-004495-8 - Pexum nocryna:

http://znantum. com/catalog. php?bookinfo=615081 - 3arm. ¢ 3xpana.

Additional literature

1. Taiim-menemxment. [lomHbiii kype [DnexTpoHHsI pecypc] : YueOHoe mocobue / T A.
Apxanrensckuii, M. A. Jlykamenko, T.B. Teneruna, C.B. bextepes ; Ilog pen. I". A.
Apxanrenbckoro. — 3-e uza. — M.: AJIBIIMHA ITABJIMIIEP, 2014. — 311 c. - ISBN
978-5-9614-4580-0 - Pexxum noctyma: http://znanium. com/catalog. php?bookinfo=520753 - Pexum
noctyna: http://znanium.com/catalog. php?bookinfo=520753 - 3arn. ¢ skpana.




2. Ynpasnenue nepconanom: YueOnuk / T.B. 3aiinera, A.T. 3y6. - M.: UJ]T ®OPYM: UH®PA-M,
2012. - 336 ¢.: 60x90 1/16. - (ITIpodeccuonanpHoe oOpazosanue). (reperuiet) ISBN
978-5-8199-0262-2 - Pesxum moctyra: http://znanium.com/catalog. php?bookinfo=307226 - 3armn. ¢
3KpaHa.

3. Yanrko, A. JI. KoMaHasl B COBpEMEHHBIX OPraHU3alUsaX | yueOHUK [DneKTpoHHbIH pecypc] / A.
J. Hanbko; Beicmas nikona menemxmenta CII6I'Y. — CI16.: U3n-Bo «Beicmias mkomna
MeHemkMeHTay, 201 1. — 408 c¢. - ISBN 978-5-9924-0062-5 - Pexkxum goctymna:

http://znanium. com/catalog. php?bookinfo=492801 - 3ar. ¢ 3xpaHa.

Internet resources

1. Uynok, A. PasBuTue KOMITETEHIMI JTMYHOCTU B STIOXY LU(POBHU3AUH [Bumeonekuus| / A.
Yynok. — Uzobpaxenue : Buzmeo : anektponnoe // YouTube : Bugeoxoctunr. — 2005— . — Kanan
Ha YouTube «IToctHayka» — URL: https://youtu.be/F3jVXsfv3wg (nara obpamenus: 03.03.2021).
— Jlexumst ot 17.02.2019.

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. Oprasu3aloHHasl ICUXOJIOTHS | Y4eOHO-MEeTOIHYECKOe TocoOue Uit BCEX HApaBIeHUH U
¢dopm obyuenust / Hoocub. roc. texH. yu-T ; [coct. O. E. Banuna]. - HoBocubupck, 2014, - 34, [1]
¢.. - Pexxum moctyma: http://elibrary.nstu.ru/source?bib_id=vtls000199555

2. llcuxonorus u nemaroruka. Pazgen "TemnepamenT u xapakTep" | [MeTonuueckoe mocooue K
MPAKTUYECKUM 3aHATHSIM JUTst | Kypca BCceX HarpaBJIeHU JHEBHOM U 3a049HOM (hopm oOyueHus| /
HoBocub. roc. TexH. yu-T ; [cocT. JI. B. MensmukoBa u 1p.]. - HoBocubupck, 2009. - 74, [2] c. :
tabu.. - Pesxxum nocryna: http://elibrary . nstu.ru/source?bib_1d=vtls000113619

3. Lpirankosa O. E. Ilcuxonorust © TEXHOJIOTHH COLMAIEHOTO B3aUMOEHCTBHS [ DJIEeKTPOHHBIN
pecypc] : aaexTpoHHbIH yuedbHo-MeTonuueckuii komrieke / O. E. Ipirankosa, A. A. Ocuniesa ;
Hosocub. roc. text. yH-T. - HoBocubGupck, [2017]. - Pexum nocrymna:
http://elibrary.nstu.ru/source?bib_id=vtls000235682. - 3ars. ¢ sxpana.

Specialized software
1 Microsoft Windows operating system



ANNOTATION OF THE PROGRAM

Physics burning

Course: 2, semester : 4

Semester
Ne Kind of activity 4
1 | Total credits 4
2 | Total hours 144
Total classes in the contact form,
3 71
hours
4 | Lectures, hours 36
Practical lessons, hours 18
Laboratory studies, hours 0
of them in an active and
7 1. . 0
interactive form, hours
Consultations, hours 15
9 | Independent work, hours 73

External requirements

Calculates on typical methods, design technological equipment in accordance with the technical assignment;

regarding the following learning results:

can collect and analyze the source data for the design of professional activity objects

Conduct a preliminary feasibility study of the project development of objects of professional activity

Requirements for the results of mastering the discipline

The results of the study of the discipline

Forms of organizing classes

can collect and analyze the source data for the design of professional activity objects

1. PC-8.V/PC. 1 1. Can collect and analyze the source data for the design of
objects of professional activity

Lections; Seminars; Independent
work

Conduct a preliminary feasibility study of the project development of objects of professional

activity

2. PC-8.V /PC. 2 2. Conduct a preliminary feasibility study of the design
development of objects of professional activity

Lections; Seminars; Independent
work

Content and structure of the discipline

Table 3.1

Active Links to learning
Hours

Themes forms, hours results

Learning activities




Semester: 4

Didactic unit: Basic concepts and determination of the theory of fuel combustion.

1. The subject of organic fuel
combustion physics. Fuel
combustion, burning reaction, ratio
between reaction components, 2 1 Lecture
reaction rate, affecting factors,
kinetic and diffuse burning, burning
stage

Didactic unit: Energy organic fuel.

2. Energy fuels, their
characteristics, fitness to burning in 4 1 Lecture
various types of furnaces.

Didactic unit: Theoretical bases of electrical safety

3. stoichiometric combustion
reactions, calculation, is in air, fuel
coefficient, methods for 4 1 Lecture
determining the excess air when
burning.

Didactic unit: Basic laws and reactions of combustion fuel.

4, The laws of fuel combustion: the
law of the active masses, the effect
of temperature and pressure. The
Act of Arrhenius, the rate of 4 1 Lecture
combustion reaction.
Heterogeneous burning. Kinetic
and diffusion burning.

Didactic unit: Fuel combustion stages, Derivatograph

<

5. Stages of burning fuel, drying,
exit volatile, gasification , ignition,
coke burning, burnout time. 5 1,2 Lecture
Combustion products, composition
of gaseous products of burning.

Didactic unit: Fuel combustion in chamber and layer furnaces.

6. combustion of fuel in chamber
and layer furnaces. The temperature
mode of the furnace, the
characteristics of the flue process.

4 1,2 Lecture

Didactic unit: Characteristics of the flue process.

7. Characteristics of the flue
process. Adiabatic combustion 4 1 Lecture
temperature

Didactic unit: Structure of the power system

8. Drying of fuel, sorption and
desorption of material. Heat and
mass transfer, Drying Kinetics in
the H-D diagram.

4 1 Lecture

Didactic unit: Fuel combustion in a boiling layer.

9. Fuel combustion in a boiling
layer, layer characteristics,
movement of material in a layer, 4 1 Lecture
heat transfer to elements immersed
in a layer.




Didactic unit: Permanent and AC hybrid devices

10. combustion of water-coal fuel,
characteristics of the VUT,
mathematical model of burning 1 1 Lecture
droplets VUT, the results of the
work of boilers on water-coal fuel.
Table 3.2
Active Links to learning . P
Themes forms, hours Hours results Learning activities
Semester: 4
Didactic unit: Energy organic fuel.
1. Recalculation of solid fuel. 2 1,2 Practical lesson
Didactic unit: Theoretical bases of electrical safety
2. Methods of stoichiometric . .
. . 2 1,2 Practical occupation
calculation of fuel combustion
Didactic unit: Basic laws and reactions of combustion fuel.
3. Optimization of an excess air
coefficient when burning fuel in a 4 1,2 Practical lesson
steam boiler.
Didactic unit: Fuel combustion stages, Derivatography.
4. Method Coordination of
balances. Refinement of the results 2 1 Practical lesson
of boiler houses of balance tests.
5. Derivatographic study of the 2 1 Prostychki occupation
fuel burnout process.
Didactic unit: Fuel combustion in chamber and layer furnaces.
6. quculatlon of the development 2 1.2 Practical lesson
of a jet.
7. Thread interaction with stream. 4 1,2 Practical lesson

Literary sources

Main literature

1. Tapor FO. U. Teruodusuka [DnekTpoHHBIH pecypc] : crnaka-koHCneKT Jekmui 1 ®IOH Bcex
dopm obyuenus / HO. U. llapoe ; Hosocu®. roc. TexH. yH-T. - HoBocuOupck, 2013. - 1 s1exTpoH.
ort. guck (CD-ROM). - Pexxum moctyma: http://elibrary. nstu.ru/source?bib_1d=vtls000182695. -
3aru. ¢ TAT. KpaHa.

Additional literature
1. TerosHepreTrka : MeTOOUYECKHE YKa3aHUs K jabopatopHbeiM paboram st 3-5 kypcor @OH
Bcex (popm obyuenust / HoBocu®. roc. TexH. yH-T ; [coct.: I1. A. Illunnukos, A. C. Kyty3osa]. -
Hosocubupck, 2009. - 45, [2] ¢. : wr, Tabun.. - Pexum nocrtyna:
http://elibrary nstu.ru/source?bib_1d=vtls000113635
2. [Mlunnukos I1. A. [TepcnexktuBubie TOC. OcobeHHOCTH U PE3yIbTATHI UCCIIEIOBAHUS
[Monorpadus] / I1. A. Ilunuaukor. - HoBocubOupck, 2007. - 282 ¢. : wi., Tabi., cXeMbl. - Pexum
noctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000074129. - ITapasn. Tut. a. anri. ; Orji. Takxke
HA aHTJL. 53..

Internet resources




1. MunucrtepctBo 3Hepretuku Poccuiickoit @eneparinu [DnekTpoHHbIH pecypc] : caiT. - Pexum
noctyna: http://minenergo.gov.ru/. - 3ari. ¢ 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. H{unnankos I1. A. @usuka roperus [DAeKTPOHHBINA Pecypc] : SJIeKTPOHHBIN
yuebHo-MeTonuueckuii komrieke / I1. A. Ilunnaukos, HO. B. Opunnnukos ; HoBocu6. roc. TexH.
yH-T. - HoBocubupck, [2012]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000174518. - 3arx. ¢ sxpaHa.

2. Kameps! cropanus : taboparopras padota Ne 3 s 5 kypca @JIA (cnermansHocTs 160202)
nHeBHOU (opmbl 00yuenus / HoBocub. roc. TexH. yH-T ; [cocT. B. H. ITartpukees]. - HoBocuGupck,
2007. - 19, [1] c. : un.. - Pesxum moctyna: http://elibrary nstu.ru/source?bib_1d=vtls000067762

3. Opranusanys caMoCTOsSITeNIbHON paboTsl ctyneHToB HoBocnOupckoro rocyqapcTBEHHOTO
TEXHUYECKOTO YHUBEPCHTETA | MeToan4Yeckoe pykoBoacTeo / Horocub. roc. TexH. yH-T ; [coct.: FO.
B. Hukutun, T. FO. Cypruna]. - HoBocubupcek, 2016. - 19, [1] c. : Tabn.. - Pexum gocryna:
http://elibrary. nstu.ru/source?bib_id=vtls000234042

Specialized software
1 PTC Mathcad
2 Microsoft Office Application Pack



ANNOTATION OF THE PROGRAM
non-traditional and in Optional Energy Sources

Course: 4, semester : 7

Semester
Ne Kind of activity 7
1 | Total credits 5
2 | Total hours 180
Total classes in the contact form,
3 84
hours
4 | Lectures, hours 36
Practical lessons, hours 36
Laboratory studies, hours 0
of them in an active and
7 1. . 16
interactive form, hours
Consultations, hours 10
9 | Independent work, hours 96

External requirements

is able to search, critical analysis and synthesis of information, apply a systematic approach to solving the set
Tasks; regarding the following learning results:

performs the search for the necessary information, its critical analysis and summarizes the analysis results for the
analysis for Solutions of the task
is able to develop and ensure energy and resource saving measures at the objects of professional activity;
regarding the following learning results:

Able to develop events on energy and resource saving on The teks of professional activity

Requirements for the results of mastering the discipline

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

performs the search for the necessary information, its critical analysis and summarizes the
analysis results for the analysis for Solutions of the task
1. On the prospects for using NVIE in the world and Russia, the dynamics of energy | _ections; Independent work
consumption
2. to be able to use professional literature, reference data, technical documentation, |[ections; Seminars; Independent
including use (with a dictionary) foreign technical literature work

3. To be able to calculate, analyze processes, determine the expedient modes of Lections; Seminars; Independent
operation in the installations that use non-traditional and renewable energy sources |work

Able to develop events on energy and resource saving on The teks of professional activity

4. Methods and methods of using NVIE for generating electrical and heat Lections; Seminars; Independent
work




5. Designs and operating modes Installations

Lections; Seminars; Independent
work

6. Technical, socio-economic and environmental problems of using NVIE

Lections; Independent work

7. on structural and electrical materials used When creating electrical machines of

the ITransFormators

Lections; Independent work

Content and structure of the discipline

Table 3.1

Themes

Active

forms, hours

Hours

Links to learning
results

Learning activities

Semester: 7

Didactic unit: Traditional and non-traditional energy sources; Energy sources and resources.

1. Tunnel effect.

2

1,2,6,7

Lecture

2. Dynamics of energy
consumption and the development
of energy economy, environmental
problems of energy. Stock sources
and resources

1,2,6,7

Lecture

Didactic unit: Hydropower

3. Small hydroelectric power
plants.

3,4,5,6

Lecture

4. Hydropower potential of the
Russian Federation.

1,2,3,6,7

Lecture

5. Basic principles of water energy
use.

4,6

Lecture

6. Perfect and real hydroturbine
power. Active and reactive
turbines.

3,4,5

Lecture

7. Equipment HPP and GESS.

3,4,5

Lecture

Didactic unit: Use of ocean energy

8. Energy balance of electric stroke
of resistance

1,2,6

Lecture

9. Energy installations for the use
of ocean energy (using the
difference in water temperature,
waves, tides, flows)

3,4,5

Discussion of new equipment
development and schemes

Didactic unit: Wind power

10. Wind energy reserves and its
use. Wind Cadastre of Russia

1,2,6,7

Lecture

11. Types of wind power plants

3,4,5

Lecture

12. Calculation of the perfect and
real windmill.

3,5

Lecture




Discussion of new equipment

13. wind power plant 2 2 3,6 development and schemes

Didactic unit: Using the energy of the Sun

14. Phy5|ce}l bases for 1 3.4 Lecture

transformation of solar energy.

15. Types of collectors. Principles

of collectors and calculation 1 3,4,5 Lecture

methods

16. heat accumulation. Types of

batteries and methods for their

calculation 1 3.5 Lecture

17. Solar power plants 2 2 3,4,5 Discussion of new equipment
development and schemes

Didactic unit: Geothermal Energy

18. Thermal regime of the earth's 1 2.6 Lecture

crust. Sources of geothermal heat

19. Methods and methods for using

geothermal heat in heat supply 1 4,6 Lecture

systems

20. Schemes for geotes for Discussion of new equipment

- = - 2 2 3! 4! 5

electricity generation development and schemes

Didactic unit: Biomass

21. Classmcatlon qf biofuels, 2 127 Lecture

energy characteristics

22. Biofuel processing technology

(thermochemical, biochemical, 1 4,6 Lecture

agrochemical)

23._ Production waste and 1 3 Lecture

agricultural waste

24. Installations for heat Discussion of new equipment

E_roductlon, Pyrolysis, gasification, 2 2 3,4,5,6 development and schemes

iogas.

Didactic unit: Secondary energy resources (WER)

25. Group regulation of active 1 6 Lecture

power TPP

26. War Transformation Methods 1 2,3,4,6 Lecture

27. Methods and the possibilities

of using WER as primary sources 2 2 345 Discussion of new equipment

for the production of electrical and
thermal energy.

development and schemes




Table 3.2

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 7

Didactic unit: Hydropower

1. Calculation of hydro turbine

3,4,5

of each system of the turbine
and the type of working wheel
corresponds to a certain area of
??work. in pressure. Sometimes
or two turbine systems can be
applied at a given pressure, or
two types of impeller of the
same system.

1. Determine the most favorable
version of hydroturbic
equipment

2. To add to the chosen version
of the Huh.

Didactic unit: Use of ocean energy

2. Energy resources of the ocean

3,4

Calculate the reliability
indicators of the scheme.

Didactic unit: Wind power

3. Calculation of wind installation

3,4,5

Windaxes do not require fuel
expenditures and are very
attractive as sources of
renewable energy. However,
terrestrial winding plants have
low power and uneven
production due to wind
instability.

Determine whether wind
installation works effectively at a
given average monthly and
average wind velocity for a
given region.

Didactic unit: Using the energy of the Sun

4. Calculation of a solar flat
collector

3,4,5

Calculate the efficiency of the
solar collector (average daily and
mid-hour efficiency), to
determine the full insolation, the
proportion of direct, diffuse and
reflected radiation.

Determine the appropriate
installation modes of the
installation during the day.

5. Calculation of the battery

3,4,5

Calculate the battery tank
capacity for home heating

Didactic unit: Geothermal Energy




the thermal potential of
geothermal energy focuses in
natural aquifers at a depth of the
earth's surface.

Determine the feasibility of
extracting heat from the subsoil
in a given area, the thermal
efficiency of the station, the cost
of water from geothermal wells
and specific consumption of heat

6. Calculation of a geothermal

power station 6 3,4,5

Didactic unit: Biomass

Evaluate the calorific value of
biomass (waste of agricultural
7. Biomass burning 4 2,3,4,5 production, biomass of the food
industry, household waste, etc.).
Determine the use area.

Didactic unit: Secondary energy resources (WER)

One of the useful use methods
of scattered low-temperature
(5-30 ° C) natural heat or
discharge industrial heat for heat
supply are heat pumps.
Calculate the effectiveness of a
single-stage parocompression
thermal pump, if river water is
used as a coolant, and the
working fluid - reference R21

8. Calculation of the heat pump 2 3,5

Literary sources

Main literature

1. OBunnnmKoB 0. B. DHeprocbeperkeHne B TEIUIO3HEPTeTUKE U TETUIOTEXHOJIOTUSIX | [yueOHOe
nocodue] / FO. B. Opuunnukos, O. K. I'puropeeBa, A. A. ®panuesa. - Hopocubupck, 2015. - 256,
[1] c. : m, Tabn.. - Pexxum noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000215353

2. Ilyrau JI. 1. HetpaguiinoHHasi sHEPTETHKA - BO30OHOBIISIEMbIE HCTOYHUKH, UCTIOJIb30BAHUE
OroMacChl, TePMOXUMHUYECKAsl TIOATOTOBKA, 3KOJOrHYeckasi 0e30macHOCTh | yueOHoe rmocobue / J1
HU. Ilyrau, ®. A. Cepanr, JI. @. Cepant ; HoBocud. roc. TexH. yH-T. - HoBocuOupck, 2006. - 345,
[1] c. : mi.. - Pesxxum mocryma; http://elibrary. nstu.ru/source?bib_id=vtls000051436

3. Ynanoe C. H. Bozo6HoBisiemast sHepretuka : [yuebHoe nmocobue] / C. H. Ynanos. -

Hosocubupck, 2016. - 606 c., [8] i1. uB. mi. : ui., Tabun.. - Pexxum nocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000230275

Additional literature
1. Ynanos C. H. Bo3o6HoBsiembie nctounuku sHepruu : [yuebnuk] / C. H. Y panos. -
Hosocubupck, 2007. - 431 c., [6] n. uB. un. : ui.. - Pexum nocrtyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000066636

Internet resources

1. AltEnergiya.ru : AnprepHatuBHas 3Heprus. ComHeuHas, BeTpOBasi, TepMaibHast, ONOJOrHYeCcKast
U Ipyrue BO30OHOBIIsieMble BUABI d3Hepruu | caiiT. — 2013— . — URL: https://altenergiya.ru/ (nata
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. Be16op runpoTypOMHBEI M OCTPOSHHUE SKCIUTYyaTAlMOHHON XapaKTePUCTUKHN | METOIUYECKHE
yKa3aHus K pacueTHO-rpaduueckoi padore myst 4 kypca ®IH Bcex dopm oOyueHus
(ceumaneHocTH 140100, 140101)] / HoBocu®. roc. texH. yH-T ; [coct. H. U. T'opnos, O. K.
I'puropresa]. - HoBocubupck, 2009. - 17, [1] ¢. : wn., Tabn.. - Pexum noctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000089584

2. I'puroprsera O. K. Herpaaumuonssie 1 BO30OHOBJISIEMbIE HCTOYHHUKH SHEPTUU [ DJIEKTPOHHBIH
pecypc] : aaeKTpoHHbIH yueOHO-MeToanueckuii komruieke / O. K. I'puropsesa ; HoBocu6. roc.
TexH. yH-T. - HoBocubupck, [2012]. - Pexum moctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000174748. - 3aru. ¢ sxpana.

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

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
Technologies and object-oriented programming

Course: 3, semester : 6

Semester
Ne Kind of activity 6
1 | Total credits 5
2 | Total hours 180
Total classes in the contact form,
3 85
hours
4 | Lectures, hours 36
Practical lessons, hours 36
Laboratory studies, hours 0
of them in an active and
7 1. . 0
interactive form, hours
Consultations, hours 11
9 | Independent work, hours 95

External requirements

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

regarding the following learning results:

is able to analyze the activities of enterprises and organizations of their profile industry.

Requirements for the results of mastering the discipline

The results of the study of the discipline

Forms of organizing classes

is able to analyze the activities of enterprises and organizations of their profile industry.

1. PC-6.V /PC. 2 2. Asking the activities of enterprises and organizations of the
profile industry of their region.

Lections; Seminars; Independent
work

Content and structure of the discipline

Table 3.1

Active Links to learning
Hours

Themes forms, hours results

Learning activities

Semester: 6

Didactic unit: Industry features of electric power




1. Fuel and Energy Complex,
Energy, Electric Power Industry.
Features, structure, role of the
industry in the country's economy.
The current state of energy of
Russia and Siberia.

Lecture

2. Hierarchy management in power
engineering. The concepts of the
regime, the balance of power, the
balance of energy. Electricity
consumers: Structure, Consumption
mode parameters, Load graphics.
Electricity manufacturers:
operational properties of stations,
power plant functions in the
system. The concept of reliability,
types and groups of reserves,
economic assessment of damage
due to unreliability

Lecture

Didactic unit: Economic resource

s of the ente

rprise

3. Main production funds.
Valuation assessment, wear,
depreciation of fixed assets.
Indicators of the efficiency of the
use of fixed assets in natural and
cost forms

Lecture

4. Current means. Ralmonation of
raw materials and materials. Types
of stocks. Indicators of turnover of
working capital and ways to
increase

Lecture

5. Labor resources. Organization
and standardization of labor.
Stimulation and motivation
systems. Organizational structure of
the enterprise. Labor remote
systems

Lecture

Didactic unit: Economic indicators of the energy ente

rprise

6. Concepts of costs, cost costs,
costs. Permanent and variable costs.
Types of cost. Classification of
production costs for items.
Calculation costs for expenses.
Break-sufficiency point

Lecture

7. cost of electricity production at
the CPP. Features of the separation
of costs in combined energy
production at the CHP. Calculation
of the full commercial cost of
electricity in EES

Lecture

8. Financial and economic
indicators of the enterprise:
revenue, profits, profitability. Profit

distribution. Taxation

Lecture

Didactic unit: Pricing in power engineering




9. Adjustable and free Market

sectors. Reforming the industry.

Wholesale electricity and power 5 1 Lecture

market. Model of marginal pricing.

Retail market

10. Principles of tariff formation.

One-step, twin, zone, block tariffs.

Tariffs for transmission of Lecture in the form of

- ; . 2 5 1 . -

electricity. Tariff selection for discussion

various consumers and different

types of EES

Didactic unit: Basics of investment design

11. Investment, investment project,

life cycle of an investment project.

Capital construction and sources of .

N - . Lecture in the form of

its financing. Estimated cost of 2 4 1 discussion

construction. Methods of

approximate calculations of capital

investments

12. Methods of economic

assessment of the effectiveness of

investment projects without taking 2 1 Lecture

into account and taking into

account the time factor.

Table 3.2
Themes forﬁg,t?\/gurs Hours Lmksr;cS)uklete;rnmg Learning activities
Semester: 6
Didactic unit: Industry features of electric power
. . Calculation of the total and
1. Calculation of fuel consumption o .
. . 2 1 specific fuel consumption, fuel
for electricity production
reserve
Calculation of the price of fuel

2. Economic assessment of the taking into account discounts

organization of the TEC fuel 4 1 and allowances for deviations of

system system for the estimated ash content, humidity level,
period calorie content, and the cost of
its transportation

Didactic unit: Economic resources of the enterprise
Calculation of the value of the
main Production funds,

3. Fixed assets of the enterprise 4 1 depremajuon deductlon_s.
Calculation and analysis of
indicators of efficiency use of
basic production assets
Calculation of the desired fuel

4. Redeems of the enterprise 4 1 FEServe. Ramination of working
capital. Assessment of
turnovering indicators

Didactic unit: Economic indicators of the energy enterprise

5. Cost of electricity production at 2 1 Calculation of the cost of

the KES

electricity production at the COP




- Calculation of the cost of
6. The cost of electricity - .
; 4 1 electricity production at the CHP
production to the CHP ; .
in the heatrical mode
Calculation of the system-wide
cost of electricity, taking into
10. System-wide cost of electricity 2 1 account pr oduction Costs,
transmission, electricity
purchases in other power
systems, system-wide costs
Calculation of revenue from the
11. Financial and economic 4 1 sale of products, profits before
indicators of the enterprise and after taxation, general and
specific profitability.
Didactic unit: Pricing in power engineering
Calculation of the electricity
10. Pricing in energy 4 1 board of an industrial enterprise

for one-time, twin, block and
block and Zone Tariffs

Didactic unit: Basics of investment design

Selecting the KES construction
option from two alternative
options. The calculation of the
4 1 main indicators: the costs, the
CDD, the payback period
without and taking into account
the time factor

8. Evaluation of the economic
efficiency of investments

9. Assessment of economic Check the sustainability of the
efficiency of investment, taking 2 1 investment project. Calculation
into account the uncertainty of the break-even point

Literary sources

Main literature
1. ITytunosa H. H. xoHoMuKa 3HEpreTUKH [ DNIEKTPOHHBIH pecypc] | koHcmekT sekuwmii / H. H.
ITytunosa ; HoBocub. roc. TexH. yH-T. - HoBocubupck, [2014]. - Pexxum moctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000208790. - 3arx. ¢ sxpaHa.
2. Pycuna A. I'. PexxuMbl 351eKTPHYECKUX CTAHLIMN U JIeKTPOIHEPTeTUYECKUX CUCTEM | [ydeOHoe
nocodue Mo HAIMPaBJISHHUIO TIOATOTOBKH "DJeKTpodHepreTHKa u 3nektporexanka'] / A. I'. Pycuna,
T. A. ®umunmosa. - Hoeocubupck, 2016. - 398, [1] ¢. : un., Tabn.. - Peskum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000220184
3. l'upposuepreruka : [yuebuuk] / T. A. @ununmnosa [u ap.]. - HoBocubupcek, 2011. - 639 c. : un.,
rpad., Tadn.. - Pexxum nocryma: http://elibrary nstu.ru/source?bib_id=vtls000155174

Additional literature

1. Manskora E. B. DxoHOMEKA SHEPTeTHKHN U YIIPABJIEHNWE YHEPTONPEANPUITHEM [ DIEKTPOHHBIN
pecypc] : 3aeKTpOHHBIN yueOHO-MeTonnueckuii komruieke / E. B. Manskosa ; HoBocu6. roc. TexH.
yH-T. - HoBocubupck, [2011]. - Pexxum noctymna:
http://elibrary.nstu.ru/source?bib_id=vtls000157185. - 3arx. ¢ sxpana.

2. [Tytunosa H. H. Cnalin-kOHCIEKT JEKLHH M0 Kypcy « DKOHOMHUKA SHEPTeTHKW) [ DIeKTPOHHBIN
pecypc] : koncnext gekumii / H. H. Ilytunosa ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, [2015].
- Pexxum pocryma: http://elibrary.nstu.ru/source?bib_i1d=vtls000213934. - 3arn. ¢ skpaHa.

3. Uranora E. B. DxoHOMUKA SHEPreTHKH [ DIEKTPOHHBIH pecypc| : JIeKTPOHHBIN
yueOHO-MeTonuueckuii komruieke / E. B. Banosa ; HoBocu6. roc. TexH. yH-T. - HoBocHOuUpCK,
[2011]. - Pesxum pnoctyma: http://elibrary nstu.ru/source?bib_id=vtls000157199. - 3arn. ¢ skpaHa.




Internet resources

1. O6 snextposnepreruke . OenepanbHbiii 3akoH Ne 35-D3 (rmocenHsst penakus) | [IpUHAT
TocynmapctBenHoi mymoii ot 26 mapta 2003 rogal. — Teker : anextponHsiii // KoncynprantlLioc
[caiiT]. — Mocksa, 1997— . — URL: http://www.consultant.ru/document/cons_doc LAW_ 41502/
(mata obpamenus: 01.03.2021).

2. MeTtoguueckre peKkOMeHAAIUH M0 oleHKe d(PPekTUBHOCTH U pa3pabOTKe NHBECTULIMOHHBIX
MPOEKTOB U OU3HEC-TUIAHOB B 3JIeKTpodHepreTuke Ha ctaguu npen 90 u TOO (¢ THImoBEIMU
npumepamu). Ka. 1 : Meromudeckue ocoOeHHOCTH OLleHKH () PeKTHBHOCTH MTPOSKTOB B
anekTposHepreruke : yreepxkaeHo npukazom OAO PAO EDC Poccun ot 31.03.2008 Ne 155 :
sakmroueHue [ maBrocakcrneptussl Poccuu ot 26.05.99 r. Ne 24-16-1/20-113. — Tekcr :
snexkTpoHHbIH // Kogekc : aiekTpoHHbIN (OHA MPaBOBOM M HOPMATHBHO-TEXHUYECKOMH
noxkymenTarmu : [caiit]. — URL: http://docs.cntd. ru/document/1200088779 (narta obpamieHus:
01.03.2021).

3. O remnocHabxennu . @enepanbHbiii 3akoH Ne 190-@3 : [mpunst ['ocynapcTeeHHOM qymoit ot 27
utosist 2010 roma). — Tekcer : anexktponnsiii // KoncynerantlLitoc : [caiit]. — Mocksa, 1997— . —
URL: http://www.consultant.ru/document/cons_doc LAW_ 102975/ (nara obpameHnus:
01.03.2021).

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

7. http://znanium.com/

Methodical support and software

Methodological support

1. DxoHOMUYeckoe 00ocHOBaHME BbIOOpa BUAA TOIUIHBA [11s TipoekTupyemoit KOC :
METOIMYECKUE YKA3aHUS K BBIMOJHEHUIO KYPCOBOM paboThl ist hakyabTeTa SHEPTeTUKH /
Hosocub. roc. Texn. yu-t1 ; [coct.: b. H. Momkun, E. B. UBanosa |. - Hosocubupck, 2009. - 17, [2]
c. : Tabn.. - Pesxxum moctyma: http://elibrary. nstu.ru/source?bib_1d=vtls000122916

2. CunmoposanHa M. A. DKOHOMHKA W OCHOBBI YTIPABJISHUS MPEANPUATHEM [ DJIEKTPOHHBIN pecypc].
Y. 1 : snexTponHHbIil yueOHO-MeTonnueckuii komruieke / M. A. Cunoposuuna ; HoBocu6. roc. TexH.
yH-T. - HoBocuGupck, [2015]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000223027. - 3ars. ¢ 3xpana.

3. DKOHOMHKA YHEPTETUKH . METOIUYECKHE YKA3AHUS 1O BBITOJIHEHHIO MPAKTUYECKUX 3aHITHH U
KOHTPOJIbHBIX paboT HarpasieHuit 140200 "Dnexrposneprerrka” u 080100 "DxoHomuka" /
Hosocub. roc. Texs. yH-T ; [coct.: b. H. Momxkun, E. B. Manskosa, E. B. MBanosa |. -
Hosocubupck, 2010. - 71, [1] ¢. : Tabn., uin.. - Pexum nocryna:

http://elibrary nstu.ru/source?bib_1d=vtls000150295

4. Bacunsea M. B. MeTtomuueckue yka3aHus K BBITIOJTHEHUIO MMPAKTHIECKON PabOTHI 110
TUCLUTUTNHE « DKOHOMHKA U OCHOBBI YIIPABJIEHUS YHEPTETHUECKUM MTPEIITPUATHEM) 110 TEME
«CebecToMMOCTD Mepemnaun 3JIEKTPOIHEPTUIY [ DIEKTPOHHBIN pecypc] | yueOHO-MeToquIecKoe
nocodne / M. B. Bacunbera ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, [2015]. - Pexum mocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000222404. - 3arn. ¢ sxpaHa.

5. Bacunsea M. B. Metomuueckue yka3aHus K BBITTOJTHEHUIO MTPAKTUYECKON PaOOTHI 1O
TUCIUTUTHHE « DKOHOMHKA M OCHOBBI YIIPABJICHUS YHEPTeTHYECKUM MPEIIIPUATHEM) 110 TEME
«DoHIBI PeANPUITHs [DIeKTPOHHBIHN pecypc] : yuebHo-MeToanueckoe nocodue / M. B.
Bacunsesa ; HoBocub. roc. Texs. yH-T. - HoBocubupck, [2015]. - Pesxxum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000221989. - 3aru. ¢ sxpana.



6. Bacunsea M. B. Meroanueckue yka3aHusl K BBIIIOJTHEHHIO MPAKTUYECKONU PabOTHI 110
TUCIUIUTHHE « DKOHOMHKA M OCHOBBI YIIPABJICHUS YHEPTeTHYECKUM MPEIIIPUATHEM) 10 TEME
«CebecTonMOCTh TIPOU3BOCTBA JIEKTPOIHEPTUMY [ DJIEKTPOHHBIN pecypc] :
yueOHO-MeTonuueckoe mocodue / M. B. Bacunbera ; HoocuO. roc. TexH. yH-T. - HoBocHOMpPCK,
[2015]. - Pexxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000222143. - 3arn. ¢ skpaHa.

Specialized software
1 Microsoft Office Application Pack

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

3 Microsoft Office Application Pack



ANNOTATION OF THE PROGRAM

Production safety

Course: 3, semester : 5

Semester
Ne Kind of activity 5
1 | Total credits 4
2 | Total hours 144
Total classes in the contact form,
3 61
hours
4 | Lectures, hours 36
Practical lessons, hours 0
Laboratory studies, hours 18
of them in an active and
7 1. . 0
interactive form, hours
Consultations, hours 5
9 | Independent work, hours 83

External requirements

is able to create and maintain safe life conditions, including in emergency situations; regarding the following

learning results:

Know the basics of life safety, has an idea of ??how to create safe conditions that ensure sustainable

development of society in professional and daily activities and the preservation of th

e environment.

Calculates on typical methods, design technological equipment in accordance with the technical assignment;

regarding the following learning results:

can collect and analyze the source data for the design of professional activity

objects

Requirements for the results of mastering the discipline

The results of the study of the discipline

Forms of organizing classes

Know the basics of life safety, has an idea of ??how to create safe

conditions that ensure

sustainable development of society in professional and daily activities and the preservation of

the environment.

1. UK-8. 1 1. Know the basics of life safety, has an idea of ??how to create safe
conditions that ensure sustainable development of society in professional and daily
activities and the preservation of the environment.

Lections; Laboratory works;
Independent work

can collect and analyze the source data for the design of professio

nal activity objects

2. PC-8.V/PC. 1 1. Can collect and analyze the source data for the design of
objects of professional activity

Lections; Laboratory works;
Independent work




Content and structure of the discipline

Table 3.1

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 5

Didactic unit: Technological schemes of condensation power plants.

1. The goal and the content of the
course, its integrated nature. Action
current per person

lectures

. Writing the abstract.

2. Phenomena when flowing into
the ground through a single
earthing. Potential distribution on
the ground surface. Single Ground
Resistance.

lectures

. Writing the abstract.

3. Flowing current into the ground
through a group earthing.
Distribution of potential on the
ground surface with a group
earthing. Resistance to the complex
earthing

lectures

. Writing the abstract.

4. Touch voltages and steps with
single and group earthing.
Accounting for the voltage drop in
the base resistance on which a
person stands.

lectures

. Writing the abstract.

5. Analysis of the danger of
damage to the current in various
electrical networks:

- single-phase insulated and
connected to the ground;

- three-phase with isolated and
grounded neutrals.

lectures

. Writing the abstract.

Didactic unit: Technical means of protection

6. Protective grounding. Purpose,
principle of operation and scope.
Perform grounding devices.
Calculation of the protective
ground.

lectures

. Writing the abstract.

7. Range. Purpose, principle of
operation and scope. Calculation of
reassembly. Control service life.

lectures

. Writing the abstract.

8. Protective shutdown.
Classification, scope. Requirements
for protective disconnection
devices. Devices reacting to the
null sequence current and
operational current.

lectures

. Writing the abstract.




9. Measures to reduce the risk of
electric shock: Applying low
stresses; Electrical separation of
networks; Danger protection during
voltage transition from the high
voltage winding of the transformer
to the low voltage winding;
compensation of the capacitive
component of the earth closure;
Protection against contacting to
current parts. The means of
protection used in electrical
installations. Insulation control.

lectures. Writing the abstract.

Didactic unit: Organizational measures to ensure electrical safety

10. Organization of safe operation

of electrical installations 2 1 lectures. Writing the abstract.
Didactic unit: Smart Grid in Russian energy
11. Vibroactic factors 2 1 lectures. Writing the abstract.
12. lonizing and non-ionizing 2 1 lectures. Writing the abstract.
radiation
13. Harmfu_l substances in the air 2 1 lectures. Writing the abstract.
of the working area
Table 3.2
Themes Active Hours Links to learning Learning activities

forms, hours

results

Semester: 5

Didactic unit: Technological schemes of condensation power plants.

1. Laboratory work number 2
"Electrical safety network with an
isolated neutral

1,2

Determination of phase
insulation resistance relative to
the Earth, the values ??of
currents through a person who
touched to different phases,
voltages on the electrical
installation case without and
with the presence of a protective
ground.

2. Crystallization.

1,2

are studied the causes of the
tensile and voltage of the step, as
well as With the conditions
affecting the magnitude of these
stresses.

Didactic unit: Technical means of protection

3. Laboratory work Nel
"Rangered"

1,2

Studying the principle of
protective reassessing.
Evaluation of the effect of speed
protection for the danger of
electric shock. Analysis of the
consequences arising from the
cliff of the zero protective
conductor.




4. Laboratory work number 6
"Measurement of ground
parameters"

1,2

Production of measurements of
insulation resistance with two
methods: four electrodes and
control electrodes using an
appliance, as well as an ammeter
and voltmeter method.
Calculation of the resistivity of
the soil.

Didactic unit: Organizational measures to ensure electrical safety

5. Laboratory work number 3

Acquaintance with the model of
the distribution device for a
voltage of 10 kV and with
insulating protective equipment.
Filling out the outfit - tolerance.
Production of technical measures

"Security in the current electrical 2 1,2 specified in the outfit - tolerance:
installations" shutdowns, checking the absence
of voltage on shut-off tires,
navigate grounding - spin. After
the production of work, the
inclusion according to the
adjustment is tolerance.
Didactic unit: Smart Grid in Russian energy
. . Get acquainted with methods
6. Measuring noise levels .
2 1,2 and means of measuring
(laboratory work No. 14) ! .
production noise at workplaces.
Table 3.3
Themes Active | 1gps Links to learning Learning activities

forms, hours

results

Semester: 5

Didactic unit: Technological schemes of condensation power plants.

1. Regulatory and technical

Search for information on the
Internet. Acquaintance with

documentation ! 2 PUE, PTEEP, PTEES - structure,
main sections, requirements

Didactic unit: Technical means of protection
Analysis of the types of earthing
and the influence of various

2. Calculation of protective ground 7 1,2 conditions for their placement on

the compotent of the grounding
device

Didactic unit: Organizational measures to ensure electrical safety

3. Electroplature agents and safety

On the basis of regulatory
literature, the design of electrical
equipment and safety devices is

devices ! 1.2 studied. Storage conditions and
the organization of control over
their condition
Learn safety techniques for
4. Safety techniques for electrical work, electrical tests,
installation and operation of 8 1,2 as well as rules for organizing

electrical installations

safe operation of electrical
installations.




Didactic unit: Smart Grid in Russian energy

Studying methods and practical

5. Study of regulatory and calculations By determining the
technical documentation for the 7 1,2 energy consumption on the basis
studied manufacturing factors of curves by train consumed by

the current

Literary sources

Main literature
1. Menymepog, P. M. DnektpobesornacHocTs : yueOHoe nocodue / P. M. MeHymepoB. — 4-e U3,
ctep. — Canxkr-IlerepOypr : Jlanb, 2020. — 196 ¢. — ISBN 978-5-8114-5323-8. — TekcrT :
3JIeKTPOHHBIH // JIaHb : 35mekTpoHHO-0ubmmoreunas cucrema. — URL:
https://e.lanbook.com/book/139273 (mara obpatuenus:; 05.03.2021). — Pexxum moctyma; mis
ABTOPH3. MOJIb30BATENEH.
2. Macnora, B. M. besomacHocTs *xku3HenesTesHOCTH:. Y ueOHoe nocodue / B.M. Macnosa, 11.B.
Koxoga, B.I'. JIsmko; [Tox pen. B.M. Macnosoii - 3 usn., nepepad. u nor. - Mocksa : By3oBckuii
yueonuk: HUL] UH®PA-M, 2015. - 240 c. ISBN 978-5-9558-0279-4. - TekcT : 3I€KTPOHHBIH. -
URL: https://znanium.com/catalog/product/508589 (mara odpamenus; 09.03.2021). — Pexxum
IOCTYyTIA: 1O MOAMHUCKe. - Peskum moctyma: http://znanium.com/catalog. php?bookinfo=508589 -
3arn. ¢ sKkpaHa.

Additional literature

1. [IpuBanos, E.E. DnexrpobeszonacHocts. Y. 1. Bo3aelicTBre 3/IeKTPHUYECKOrO TOKA U
3JIEKTPOMArHUTHOTO TOJISl Ha YeioBeKa [DnekTpoHHbIH pecype] : B 3-x u.: yueObHOe mocobue. —
Crasponons, 2013. — 132 ¢. - Pexxum noctyna: http://znanium.com/catalog. php?bookinfo=515111 -
Pesxum mocrtyma: http://znanium. com/catalog. php?bookinfo=515111 - 3aru. ¢ 3xpana.

2. Ilpusanos, E.E. DnextpobezonacHocts. Y. II. 3a3emiieHue 3neKTPOYCTAHOBOK [ DJIEKTPOHHBIH
pecype] : B 3-x u.: yuebnoe nmocobue / E.E. IIpusanos. — Crasponoss, 2013. — 140 c. - Pexum
noctymna: http://znanium.com/catalog. php?bookinfo=515112 - Pexxum nocrymna:

http://znanium. com/catalog. php?bookinfo=515112 - 3arn. ¢ 3xpana.

3. [lpusanos, E.E. DnextpobeszonacHocts. Y. III. 3amura oT HanpsKeHUs MPUKOCHOBEHUS U IIara
[DnexTponnsIii pecype] : B 3-x u.: yueGHoe nmocodue / E. E. IIpusanos. — CraBponoss, 2013. — 156
¢. - Pexxum noctyna: http://znanium.com/catalog. php?bookinfo=515113 - Pexwum noctyna:
http://znanium. com/catalog. php?bookinfo=515113 - 3aru. ¢ 3xpana.

Internet resources

1. Oxpana tpyna B Poccuu : caiit. — 2001— . — URL: https://ohranatruda.ru/ (mara oOpauiesus:
09.03.2021). — TekcT : 3JIeKTPOHHBIH.

2. Bror no oxpane tpyna. — Tekcr : anektpounsii // FOauTan-M. Y4eOHO-METOMUYECKHUI LIEHTD :
[caiiT], 2001— . — URL: https://www.unitalm.ru/blog/ (nara obpamenus: 09.03.2021).

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

6. http://znanium.com/

Methodical support and software

Methodological support




1. Jauununaa, DyeKTpoOe30macHOCTh | yueOHO-MeTomudeckoe nocodue / Jaummuna, E. H. . —
Tomesitrin : TT'Y, 2018. — 306 ¢. — ISBN 978-5-8259-1272-1. — Texkcr : anekTpoHHbiii // JlaHs
3NeKTpoHHO-O0ubmmoreynas cucrema. — URL: https://e.lanbook.com/book/139842 (nata
obpamenus: 05.03.2021). — Pexxum gocrtyma: 1jisi aBTOPH3. MOJIb30BATENEH.

2. [Mapaxun A. M. DnexTpo06e30nacHOCT [DIEeKTPOHHBINA pecypc| | 3MEeKTPOHHBIHN
yueOHO-MeToau4eckuii koMmruieke [ayist Hanpasienus 200301 TexuocdepHast GesomacHoCTh] / A.
M. ITapaxun, I'. T'. Acees ; HoBocub. roc. TexH. yH-T. - HoBocubupck, [2014]. - Pexum gocrymna:
http://elibrary.nstu.ru/source?bib_id=vtls000196959. - 3ars. ¢ sxpana.

3. Ajdanacresa O. C. JTabopaTopHbIi KoMIUTEKC 0 auciurumae "[IpousBoacTeeHHas
6e3omnacHocTh" 1 "IIeKTPoOe30MacHOCTE" [DIEKTPOHHEIN pecypc] : AMeKTPOHHBIH
yuebHno-meromuueckuii komruieke / O. C. AdanaceeBa ; HoBocuO. roc. TexH. yH-T. - HoBocHOHpCK,
[2021]. - Pexxum moctyma: http://elibrary nstu.ru/source?bib_id=vtls000243747. - 3arn. ¢ 3xpaHa.
4, UccrienoBaHue CUCTEMbI aBTOMATHYECKOTO OTKITFOUESHHSI TUTAHUSL C 3aIATHBIM 3aHYJIEHUEM
METOMUYECKHEe yKa3aHus K jabopartopHoi padote Ne 23 nyis Bcex daxyabTeToB U GhopMm oOyueHws /
Hosocub6. roc. TexH. yu-t ; [cocT. B. M. ITonog]. - HoBocubupck, 2005. - 31 c. : un.. - Pexum
nocryma; http://elibrary.nstu.ru/source?bib_1d=vtls000051166

5. Pacuer 3aHysieHHST HA COOTBETCTBHE MPABHJIaM O€30MMaCHOCTH | METOIUYECKUE YKA3aHHUS K
pasneny "Oxpana Tpyna" B JUTJIOMHBIX ITPOEKTAX U BBITIOJHEHUIO PacueTHO-rpaduueckux pador /
Hogocu6. roc. Texs. yH-T; [cocT.: HO. M. Cobomnes, A. Y. boponuH]. - HoBocubupck, 2004. - 33 ¢. :
ui.. - Pexxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000029594

Specialized software
1 Microsoft Office Application Pack

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



ANNOTATION OF THE PROGRAM
Heat and Mathematics

Course: 2 3, semester bl : 45

Semester
Ne Kind of activity 415
1 [Total credits 5 |4
2 | Total hours 180( 144
3 Total classes in the contact form, 84 |68
hours
4 | Lectures, hours 36 |36
Practical lessons, hours 18 (18
Laboratory studies, hours 18 |0
! in?t;c rg::iiTei Qo?:n??:)\ilersand 16 |16
Consultations, hours 10 |12
9 | Independent work, hours 96 (76

External requirements

is able to search, critical analysis and synthesis of information, apply a systematic approach to solving the set
Tasks; regarding the following learning results:

performs the search for the necessary information, its critical analysis and summarizes the analysis results for the
analysis for Solutions of the task

Calculates on typical methods, design technological equipment in accordance with the technical assignment;
regarding the following learning results:

Conduct a preliminary feasibility study of the project development of objects of professional activity

Requirements for the results of mastering the discipline

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

performs the search for the necessary information, its critical analysis and summarizes the
analysis results for the analysis for Solutions of the task

1. To be able to use Internet users Lections; Seminars; Laboratory
works; Independent work

Conduct a preliminary feasibility study of the project development of objects of professional
activity
2. To be able to use reference literature Lections; Seminars; Laboratory
works; Independent work

performs the search for the necessary information, its critical analysis and summarizes the
analysis results for the analysis for Solutions of the task




3. to know the laws of conservation and turning energy in relation to the
transformation and transformation systems, caloric and Portable properties of
substances 1n relation to the working bodies of thermal machines and coolants,
thermodynamic processes and cycles of energy conversion flowing in heat
engineering installations

Lections; Seminars; Laboratory
works; Independent work

Conduct a preliminary feasibility study of the project development of objects of professional

activity

4. Laws and basic physical and mathematical models of heat and mass change in
relation to heat engineering and heat technology and systems

Lections; Seminars; Laboratory
works; Independent work

performs the search for the necessary information, its critical analysis and summarizes the

analysis results for the analysis for Solutions of the task

5. To be able to calculate temperature fields (fields of substances concentrations) in
flow fluids and gases, in elements of the design of thermal and heat technology
plants in order to intensify the processes of heat and mass transfer, ensuring the
normal temperature mode of the equipment and minimizing heat loss of heat

Lections; Seminars; Laboratory
works; Independent work

Conduct a preliminary feasibility study of the project development of objects of professional

activity

6. to be able to use professional literature, reference data, technical documentation,
including use (with a dictionary) foreign technical literature

Lections; Seminars; Laboratory
works; Independent work

Content and structure of the discipline

Table 3.1

Active
forms, hours

Links to learning

Hours
results

Themes

Learning activities

Semester: 4

Didactic unit: Theory and methods for analyzing linear chains of sinusoidal current

1. Heat conductivity in different

. 1 4 1,2,3,4,5,6 | The abstract
environments
2. Stationary thermal conductivity 1 4 1,2,3,4,5,6 | The abstract
. Writes a summary, asks
3. Non-stationary thermal 1 4 1,2,3,4,5, 6 |questions about

conductivity

incomprehensible points

Didactic unit: Production products. Registration of design documents.

4. Basic concepts 1 2 1,2,3,4,5,6 | The abstract
i Writes a summary, asks

5. The laws of radiant heat 1 6 3,4,5,6 guestions on incomprehensible

exchange
places

Didactic unit: Heat transfer

6. heat transfer through different 1 8 1.2.3.4.5.6 | The abstract

walls
Writes a summary, asks

7. Calculation of heat exchangers 1 6 1,2,3,4,5,6 |questions for incomprehensible
moments

Didactic unit: Basic concepts of convection

8. Forced and free convection 1 2 1,2,3,4,5,6 | The abstract

Semester: 5




Didactic unit: Convective heat exchange

9. Free convection 1 8 3,4,5,6 Writes a summary
Writes a summary, asks

10. Forced convection 4 14 1,2,3,4,5,6 |questions on incomprehensible
places

Didactic unit: heat transfer by radiation.

11. Teplo_bmman with steam 1 3 3.4.5,6 Writes a summary

condensation

. Writes a summary, asks
12. Heat exchange for boiling 1 3 3,45 6 questions about

liquids

incomprehensible points

Didactic unit: Route technological processes of specifi

¢ types of industries

13. Mass exchange when

condensation of vapors and boiling 1 4 3,4,5,6 Writes a summary
liquids
14. Heat and mass transfer in ertgs asummary, asks .
. ; 1 4 3,4,5,6 guestions on incomprehensible
chemical transformations
places
Table 3.2
Themes Active Hours Links to learning Learning activities

forms, hours

results

Semester: 4

Didactic unit: Theory and methods for analyzing linear chains of sinusoidal current

1. Determination of thermal
conductivity of materials by the
cylindrical layer

1,3,4,56

Controls the establishment of a
stationary mode, removes the
testimony, performs the
calculations, ophlins the report
and protects it

Didactic unit: Production products. Registrat

ion of design documents.

2. Determination of the degree of

controls the establishment of a
stationary mode, removes the

black sample for 2 standards 1 5 2,3,4,5,6 testimony, makes calculations,
depicts a graph, draws up a
report and protects it
Didactic unit: Basic concepts of convection
controls the establishment of a
4. Definition of heat transfer to air stationary mode, removes _the
: . 1 5 3,4,5,6 testimony, makes calculations,
during forced convection .
depicts a graph, draws up a
report and protects it
Didactic unit: Convective heat exchange
Controls the establishment of a
: stationary mode, removes the
9. Free convective heat transfer : .
. . . 1 4 3,4,5,6 readings, performs calculations,
from horizontal cylinders to air
draws up the report and protects
it
Table 3.3
Themes ACtIVE |y ps |L-INks to learning Learning activities

forms, hours

results




Semester: 4

Didactic unit: Theory and methods for analyzing linear chains of sinusoidal current

1. thermal conductivity through 1 4 13456 Solves the task under the
flat and cylindrical walls R guidance of the teacher

Didactic unit: Production products. Registration of design documents.

Solves the task under the

2. Rady heat exchange 1 4 3,4,5,6 guidance of the teacher

Didactic unit: Heat transfer

3. Heat transfer through flat and Solves the task under the
S 1 4 3,4,5,6 .

cylindrical walls guidance of the teacher

4. Calculation of heat exchangers 1 6 2,3,4,5,6 Solves the task under the

guidance of the teacher

Semester: 5

Didactic unit: Convective heat exchange

Solves the task under the

5. Free convection 1 4 3,4,5,6 guidance of the teacher

Solves the task under the

6. Forced convection 4 8 3,4,5,6 quidance of the teacher

Didactic unit: heat transfer by radiation.

7. heat exchange in a multi-zone Solves the task under the

hlg_h-temperature electric heter of 1 3 3,4,5,6 quidance of the teacher

resistance

8. Heat and mass exchange when Solves the task under the
e 1 3 3,4,5,6 .

boiling liquids guidance of the teacher
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ANNOTATION OF THE PROGRAM
Turbines of thermal electric stations and atomic electrical stations

Course: 3, semester bl : 56

Semester
Ne Kind of activity 51 6
1 [Total credits 5 |6
2 | Total hours 180|216
3 Total classes in the contact form, 62 | 104
hours
4 | Lectures, hours 36 |36
Practical lessons, hours 18 |54
Laboratory studies, hours 0 (o
! in?t;c rg::iir\n/ei Qoa;rr]n??:)\ilersand 18 |14
Consultations, hours 6 |12
9 | Independent work, hours 118(112

External requirements

is able to search, critical analysis and synthesis of information, apply a systematic approach to solving the set

Tasks; regarding the following learning results:

performs the search for the necessary information, its critical analysis and summarizes the analysis results for the

analysis for Solutions of the task

Calculates on typical methods, design technological equipment in accordance with the technical assignment;

regarding the following learning results:

Conduct a preliminary feasibility study of the project development of objects of professional activity

Requirements for the results of mastering the discipline

The results of the study of the discipline

Forms of organizing classes

performs the search for the necessary information, its critical analysis and summarizes the

analysis results for the analysis for Solutions of the task

1. The main characteristics of the equipment of the main domestic and foreign
manufacturers of energy turbines

Independent work

2. To be able to choose a turbine when sobering a professional literature, to
determine its regime features, select a flow profile

Seminars; Independent work

3. on the main methods for regulating turbines and methods for synchronizing
turbogenerators in the system.

Lections; Independent work

4. on the energy characteristics of turbo units.

Lections; Seminars; Independent
work

5. On the prerequisites for the emergence of philosophy, direct conditions of its
appearance in antiquity

Seminars; Independent work




Conduct a preliminary feasibility study of the project development of objects of professional

activity

6. Correct electromagnetic loads according to the results of thermal and ventilation
Calculations

Lections; Seminars; Independent
work

7. on the basics of government policies in the field of energy saving

Lections; Seminars; Independent
work

performs the search for the necessary information, its critical analysis and summarizes the

analysis results for the analysis for Solutions of the task

8.0n the history of turbo construction, the value of the turbine drive of generators
for energy, on the main technical and economic indicators of modern domestic and
foreign turbines.

Lections; Seminars; Independent
work

Conduct a preliminary feasibility study of the project development of objects of professional

activity

11. Calculate the turbine rotor to a critical number of revolutions.

Lections; Seminars; Independent
work

12. build a sketch of the flow part.

Lections; Seminars; Independent
work

13. Perform calculations of typical parts of machines according to the criteria of
performance, reliability and durability.

Lections; Seminars; Independent
work

14. How profile and height of the blades in terms of high, medium and low pressure
in the turbine.

Lections; Seminars; Independent
work

15. Calculate losses and determine the effectiveness of the steps of the turbine and
the overall turbine generator.

Lections; Seminars; Independent
work

16. Modes of operation of the system "Source of electrical energy - consumer”

Lections; Seminars; Independent
work

performs the search for the necessary information, its critical analysis and summarizes the

analysis results for the analysis for Solutions of the task

17. On the regular nature of the change from the era to the era of the subject of
philosophizing and the specific features of the cognitive activity of scientists,
depending on the historical movement of the society of society

Lections; Independent work

Conduct a preliminary feasibility study of the project development of objects of professional

activity

18. Determine the properties of the chemical element on electronic configuration
and position in the periodic system

Lections; Independent work

Content and structure of the discipline

Table 3.1

Active
forms, hours

Links to learning

Hours
results

Themes

Learning activities

Semester: 5

Didactic unit: Technologies for the development of intellectual system

w

1. History of automation
development. The first industrial
regulators

4 8

Lectures

2. Thermal cycles of steam turbine

installations 4.8

Lectures

3. The effect of parameters and
intermediate overheating of steam
on the efficiency of the cycle

Lectures

4. Regenerative heated nutrient
water. Combined heat and
electricity generation.

Lectures




Didactic unit: Basic equations of the theory

5. The main equations of motion 6 7 Lectures
Didactic unit: Turbine grilles. Stage of the turbine.

6. Qeomet_rlc characteristics of 2 17 Lectures
turbine lattices

7. Processes in turbine lattices. 4 17,4 Lectures
8. Turban stage 2 15, 17,4 Lectures
9. indicators of the efficiency of

the stage. Steps of speed, Wlth 2 14.4.6 Lectures
partial underwear of steam, big

fans.

10. Selection of characteristics and

the calculation of the turbine stage. 2 15,16,4,6 Lectures
Didactic unit: Multistage turbines.

11. The advantages of a multistage

turbine. Thermal process in a 2 17,6 Lectures
multistage turbine

12. Return coefficient of heat loss.

Steam turbine vapor distribution 2 17,4 Lectures
13. End seals. Balanting axial 4 17 Lectures
efforts

Semester: 6

Didactic unit: Designs of parts and steam turbine nodes

14. Materials details Turbin 4 13,17 Lectures
15. Working blades 2 13, 14, 17 Lectures
16. Rotor and steam turbine stator 2 11, 12,16, 17 | Lectures
17. Diaphragms, npzzle apparatus, 5 17.8 Lectures
seals, support bearings

18. Stubb(_)rn begrlng_s, f_oundatl_on 2 17.8 Lectures
of the turbine unit, grinding devices

19. Switching, ways to improve 2 17 Lectures

switching MPT

Didactic unit: Systems of lubricant, regulation and protection systems.

Calculations for strength.

20. Bearing lubrication systems 2 17 Lectures
21. Regulatory and protection 2 3 Lectures
systems

22. Calculations for strength 2 13, 16, 17 Lectures
Didactic unit: Fundamentals of steam turbine installations

23. Classification of turbines.

Condestation, heat and refractory 2 17.8 Lectures

turbines KTZ, LMZ, HTZ and
™Z




24. Classification of modes.

Turbine operation with variable 4 3,4 Lectures
passage passage
25. The diagrams of the modes 4 18, 3,4 Worklr_lg W'th educational and
professional literature
Didactic unit: Auxiliary technical systems and equipment.
26. _The_rmal processes in gas 5 4.7.8 Lectures
turbine installations
27. . Conpensators. The varieties of
capacitors, the temperature
coefficient of the container. 4 17,4, 8 Lectures
Inductance coils. Equivalent
schemes of passive elements
Table 3.2
Active Links to learning . L
Themes forms, hours Hours results Learning activities
Semester: 5

Didactic unit: Technologies for the development of intellectual system

S

1. Constructing cycles of PTU in

Forms practical skills to work
with methodological tools for

different diagrams of the state 6 6 4.8 thermal and design calculation of
turbines

Didactic unit: Basic equations of the theory
Forms practical skills to work

2. Calculation of the energy 6 6 45 with methodological tools for

characteristics of the turbine stage. ’ thermal and design calculation of
turbines

Didactic unit: Turbine grilles. Stage of the turbine.
Forms practical skills to work

. . with methodological tools for

3. Calculation of the turbine level. 6 6 15, 16,7 thermal and design calculation of
turbines

Semester: 6

Didactic unit: Designs of parts and steam turbine nodes
Formulation of the calculation

4. Calculation of the thermal task, reasoned justification

process of steam expansion. 6 18 15 16.4. 6. 7 Action to determine the

Building a turbine scheme. ' T lgeometry of the active nucleus

Definition of efficiency. EM, the fulfillment of
calculations
Formulation of the calculation
task, reasoned justification

5. Calculation of the steps of the 6 18 12, 13, 14, 15, |Action to determine the

turbine. 16,2,6,7 |geometry of the active nucleus

EM, the fulfillment of
calculations

Didactic unit: Systems of lubricant, regulation and protection systems. Calculations for strength.




Formulation of the calculation
task, reasoned justification
6. calculations on strength. 2 18 11, 12, 13, 14, |Action to determine the
Calculation of the rotor. 16 geometry of the active nucleus
EM, the fulfillment of
calculations
Table 3.3
Active Links to learning . s
Themes forms, hours Hours results Learning activities
Semester: 5
Didactic unit: Technologies for the development of intellectual systems
Forms the skill of working with
1. Schemes and cycles of cycles 5 17,8 literature. It works on the RHZ
on an individual task.
Didactic unit: Basic equations of the theory
Forms the skill of working with
7. Basic equations of the theory. 6 4,7 literature. It works on the RHZ
on an individual task.
Didactic unit: Turbine grilles. Stage of the turbine.
. . Forms the skill of working with
8. tl.”bme lattices. Stage of the 6 4,6 literature. It works on the RHZ
turbine. Lo
on an individual task.
Didactic unit: Multistage turbines.
28. Multistage turbines. 6 1,17 forms the skill of working with
literature.
Semester: 6
Didactic unit: Designs of parts and steam turbine nodes
. Forms the skill of working with
29. Designs of parts and steam 10 17,2 literature. Work on the term

turbine nodes.

project on an individual task.

Didactic unit: Systems of lubricant, regulation and protection systems. Calculations for strength.

30. Lubrication, regulation and

Forms skill work with literature.

protection systems. Calculations for 9 3 Works on a course project
strength. according to an individual task.
Didactic unit: Fundamentals of steam turbine installations

31. Fundamentals of steam turbine 10 3 forms the skill of working with
installations literature.

Didactic unit: Auxiliary technical systems and equipment.

28. Gas ??turbine installations. 9 1,17,7,8 forms the skill of working with

literature.

Literary sources
Main literature

1. MMuanaukos I1. A. IIpoekTupoBaHue OHOMMIMHAPOBON KOHASHCAITUOHHOW TypOUHSI : yueOHOe
nocobue / I1. A. Illunnankos ; HoBocub. roc. TexH. yu-T. - HoBocubupcek, 2013. - 81, [1] ¢. : mi.,
tabn.. - Pesxxum moctyna: http://elibrary.nstu.ru/source?bib_i1d=vtls000180755

2. Munnukos I1. A. Typounst TOC u ADC [DnekTpoHHBIHN pecypc| | 3JEeKTPOHHBIH
yueOHo-MeTonuueckuii komruiekc / I1. A. Ilunnukos ; HoBocu®. roc. TexH. yH-T. - HoBocuOupck,
[2012]. - Pesxum noctyma: http://elibrary nstu.ru/source?bib_id=vtls000174194. - 3arn. ¢ skpaHa.

Additional literature




1. KomruiekcHbIe UCCIIENOBAHES YHEPTOOIOKOB JJIEKTPOCTAHIINI H 3JIEKTPOYCTAHOBOK |
[MoHorpadmus / I1. A. IlluauukoB u ap. ; mox obuy. pen. I1. A. Illunnukosal. - HoBocubupck, 2020,
-498, [1] c. : un.. - Pexxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000242516. - Jomn.
THT. JI., OTJI. aHTJL..

Internet resources

1. MunucrepcTBo sHeprerrku Poccutickoit @eneparuu : [caiit]. — URL: https://minenergo.gov.ru/
(mara obpammenus: 18.03.2021). — TekcT : 3eKTPOHHBIM.

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. Typ6unst TOC u ADC : MmeTonuueckue ykazaHus K penieHuro 3aaad st 3 kypca @OH
Hanpasnenus 140100.62 - rennosHepreTuka u teruiorexauka / HoBocu6. roc. TexH. yH-T ; [cocT.
I1. A. IMuaaukoB]. - HoBocubupck, 2015. - 18, [1] ¢. : mi.. - Peskum goctyma:
http://elibrary. nstu.ru/source?bib_1d=vtls000215425
2. Illunnukos I1. A. ITapoesie Typouasr TOC u ADC (QR-code) [DnexkTponHslii pecypce] :
SJIEKTPOHHBIN y4eOHo-MeTomuueckuii komruiekc / I1. A. IIlunnukos ; HoBocu®. roc. TexH. yH-T. -
Hosocubupck, [2020]. - Pesxxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000242661. -
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
Boiler plants and steam generators

Course: 34, semesterbl : 6 7

Semester
Ne Kind of activity 6 | 7
1 [Total credits 5 |7
2 | Total hours 180( 252
3 Total classes in the contact form, 84 | 109
hours
4 | Lectures, hours 36 |36
Practical lessons, hours 36 |36
Laboratory studies, hours 0 (18
71 of them in an active and s |8
interactive form, hours
Consultations, hours 10 |17
9 | Independent work, hours 96 |[143

External requirements

is able to search, critical analysis and synthesis of information, apply a systematic approach to solving the set
Tasks; regarding the following learning results:

performs the search for the necessary information, its critical analysis and summarizes the analysis results for the
analysis for Solutions of the task

Calculates on typical methods, design technological equipment in accordance with the technical assignment;
regarding the following learning results:

Conduct a preliminary feasibility study of the project development of objects of professional activity

The ability to carry out project activities at all stages of the project's life cycle; regarding the following learning
results:

to be able to organize and coordinate the work of the project participants

Requirements for the results of mastering the discipline

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

performs the search for the necessary information, its critical analysis and summarizes the
analysis results for the analysis for Solutions of the task

1. UK-1. 1 1. Search for the necessary information, its critical analysis and Lections; Seminars; Laboratory
summarizes the results of the analysis to solve the task works; Independent work

to be able to organize and coordinate the work of the project participants
2. PC-7.V /PC. 2 2. To be able to organize and coordinate the work of the project | [ections; Seminars; Independent
participants work




Conduct a preliminary feasibility study of the project development of objects of professional

activity

3. PC-8.V /PC. 2 2. Conduct a preliminary feasibility study of the design
development of objects of professional activity

Lections; Seminars; Laboratory
works; Independent work

Content and structure of the discipline

Table 3.1

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 6

Didactic unit: Design of steam bo

ilers

1. The role of a steam boiler and
steam generators in the schemes of
thermal and nuclear power plants.
Technological scheme of the boiler
installation. Classification of steam
boilers.

1,2,3

Conducting an abstract, study of
the schemes and designs of
steam boilers.

2. Survection surfaces of steam
boilers

1,3

Lecture classes, conducting an
abstract on the subject of
lectional classes

Didactic unit: Fuel combustion in steam boile

rs

3. Types, classification of organic
fuels and their characteristics.
Elementary composition of fuel.
Fuel characteristics. Specified fuel
characteristics. The exit of volatile
and coke. Fuel hardness and
temperature coefficient.

1,2,3

conducts a summary of lecture /
lecture on the subject of lecture
on the following questions.

4. Methods of combustion of
organic fuel. The main
technological schemes and designs
of the elements of the fuel
preparation system and fuel feeds.
Fuel preparation for burning. The
mechanism of combustion of
organic fuel. Theoretical
consumption of air on burning.
Theoretical volume of combustion
products. Full volumes of
combustion products. Enhaulpia
products of combustion and air.

The abstract

5. Loading. Bedded chain grilles.
Chamber burning. Low-temperature|
burning. Combustion in a boiling
layer.

1,3

The conduct of the abstract
lectures, the discussion of
materials

6. Pull-shaped burning of solid
fuels. The tract of fuel feeds.
Dipper preparation systems. Coal
dust and its properties. Carbon-free
mills. Dust separators.

Maintaining the abstract
lectures, consideration of the
fuel-feeding schemes

7. Dust burners. Avichry burners.
River burners. The location of the
burner in the heat chamber.

1,3

Consideration of burner designs,
features of fuel sprayed




8. Burning liquid and gaseous
fuels. Gas-databases. Combined
burners. Gas preparation and fuel
oil to burning.

2 1,3

Consideration of structural
elements and features of the
burner devices of gas-gas
boilers.

Didactic unit: Fundamentals of thermal calcu

lation of the steam boile

r

9. The thermal balance of the steam
boiler. Thermal loss of the steam
boiler. Fuel coefficient and fuel
consumption.

Lectures

10. Heat exchange in a fire
chamber, semiradiation and
convective heating surfaces.
Methods for calculating heat
exchange in the heat chamber.
Geometric and optical
characteristics of flue chambers.
The main analytical dependences of
heat exchange radiation in the heat
chamber. Posonal methods of
calculation (approach).

Lectures

11. Gas ??dynamics of air and gas
tracts. The system of energy
equations for gases and the working
fluid under heat exchange.
Geometric characteristics of
heating surfaces. Speed ??0f gases
and working fluids. Heat transfer
coefficient.

Lectures

Semester: 7

Didactic unit: Resistance and heat exchange of air and gas tracts.

12. Aerodynamic calculation of
boiler installations. Groups of
resistance for the gas-air path. Fans
and smokers for boiler installations
and their choice.

Lecturing abstract.

23. Processes from the gas side of
the surfaces of the boiler plants.

Lecturing abstract.

Didactic unit: Introotile hydrodynamics

13. Movement of the heated
medium in the pipes.
Characteristics of two-phase flow.
Structure of the stream of a steam
mixture. Speed ??0of steaming
mixture. Parostering. Pressure loss
when driving a steam mixture.

Lectures

14. The principle of natural
circulation. Reliability of the
continuity of the contours of natural
circulation.

Lectures




15. Forced movement of water and
steam in power pipes. boilers.
Features of the medium movement
in pipe systems under supercritical
pressure. Scroll and unevenness in
the surfaces of heating. Steaming
pulsation. Hydraulic schemes of
steps.

2 3 Lectures

Didactic unit: Reliability and efficiency of the operation of heating surfaces.

16. The effect of thermal heat
drum to the operation of
stepshelters. Temperature mode of
heating surfaces.

2 3 Lectures

17. Features of the metal in steam
boilers. Steel used in boiler
construction. Calculations for the 2 3 Lecturing abstract.
strength of the main elements of the
boiler.

18. External and internal
contamination of heating surfaces.
Corrosion of heating surfaces from
the work environment and flue 2 3 Lecturing abstract.
gases. Erosion of heating surfaces.
Cleaning the heating surfaces from
outdoor sediments.

20. Elements of chemical

. 2 1,3 Lectures
thermodynamics

22. Technological schemes of the
aspore and the design of their 2 1,3 Lectures
cleaning system elements

Didactic unit: Methods for obtaining pure steam and maintaining cleanliness of heating surfaces.

19. Water mode. The behavior of
impurities in the work environment.
Requirements for nutritious water
quality and steam. Methods for
removing impurities from the cycle.
Balance of impurities and purge.
Water mode of drum boilers. Water
mode of direct flow boilers.
Methods for obtaining pure steam.
Separation steam.

2 2 Lecturing abstract.

28. Water-chemical modes of

direct-flow and drum boilers. 2 2 Lectures

Didactic unit: Energy of Russia

21. Boiler operation modes.
Starting a steam boiler to work.
Service. Methods of operation.
Stop boiler.

4 3 Lectures

24. Recycling type steam

generators for vapor structures 1,3 Lectures

25. Building structures and

auxiliary equipment of the boiler. 2 3 Lectures

27. Features of the work of boiler

L . 4 3 Lectures
units in transient modes




Didactic unit: Prospects for the development of boiler units and steam generators.

26. Perspective boiler units and
steam generators. Evaporator

. : 1 2 1,3 Lecturing abstract.
capacitors. Pair generators of
low-boiling workers tel.
Table 3.2
Themes Active Hours Links to learning Learning activities

forms, hours

results

Semester: 7

Didactic unit: Resistance and heat exchange of air and gas tracts.

5. Study of the principle of action
and design of instruments for
measuring pressure, speeds, air and
gases, as well as the analysis of the
composition of gases.

1,3

Laboratory work

7. Mastering the pressure
measurement methodology using
primary and secondary instruments,
measuring speed and expenses,
measuring the resistance of various
areas of gas and air tracts.

Studying the features of the
degree of digital devices on

integrated elements

Didactic unit: Energy of Russia

1. Selection of fuel sampling for
analysis. Fuel preparation for
analysis.

Laboratory work

2. Determination of the moisture of
working and analytical, ash, the
exit of volatile, heat of combustion,
the determination of hydrogen and
carbon, nitrogen and sulfur.

Laboratory work

3. Determination of the chemical
composition and temperature
characteristics of ash.

Laboratory work

4. Determination of the subtleties
of dust grinding with a sieve
analysis by weighing the source
sample and residues on the
respective sits.

Laboratory work

6. Determination of the
composition of flue gases based on
voltometric methods using OSA
and VTI-2 devices.

Laboratory work

Table 3.3

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 6

Didactic unit: Fuel combustion in steam boilers




2. Input control of the quality of

Study of literature on sampling
methods Fuel and preparation for

: . 2 1 various types of analysis.
organic fuel on boiler rooms. . o '
Solving specific tasks in
accordance with individual tasks.
Determination of moisture of
3. Study of regulatory literature on wqulng and_ analytical, ash, the
) ) exit of volatile, heat of
conducting technical and complete 2 1 bustion. d L f
analysis of organic fuels combustion, etermlnat!on 0
' hydrogen and carbon, nitrogen of
sulfur.
9. Study of regulatory methods for apparatus determ.lr_]anon of the
X . chemical composition and
analyzing the mineral part of 2 1 h istics of
various types of fuel temperature characteristics o
' ash.
10. Studvina methods for Definition The subtleties of dust
- Sdying ) . grinding with a sieve analysis by
determining the particle size 2 1 iahing the original | q
composition of coal dust weighing the original sample an
' residues on the respective sints
11. Studying methods for practical fﬁiﬁne:;lec;noﬁllig%rgggsol;lon of
determination of the composition of 2 1 g

flue gas installations.

voltometric methods using OSA
and VTI-2

Didactic unit: Fundamentals of thermal calcu

lation of the steam boile

r

4. Calculations of theoretical
consumption of air on boiler,
theoretical volumes of combustion

Performs the calculation of the

products, deassive amounts of 8 3 gas path of the steam boiler

combustion products, enthalpia

products Combustion.

5. Determination of the thermal .

. Drawing up the thermal balance
balance of the steam boiler, heat 2 .
L 6 3 and definition of the efficiency
losses, efficiency of the steam g
. . of the steam boiler

boiler, fuel consumption.

6. Determination of air flow and Performance of the RHZ:

flue gases in accordance with the 4 3 calculation, design. Writing

individual task. conclusions.

12. Solving tasks for calculating the (tialculatl_on_ of t?e i

efficiency of boiler equipment 8 3 characteristics o boilers on
solid, liquid and gas fuels.

Semester: 7

Didactic unit: Reliability and efficiency of the operation of heating surfaces.

5. Determination of thermal

characteristics of the furnace 4 3 Calculation on source data

chamber.

7. Determination of the structural Calculation of characteristics

characteristics of the furnace 3 3 according to methodological

chamber. manual

8. Determination of the heat

heater, economizer, air heater, and

the reduction of the thermal balance Calculation of the

of the steam boiler. Determination 9 3 characteristics of heat exchange

of the structural characteristics of
the steamer, economyzer and air
heater.

and heating surfaces.




13. Calculation of the thickness of Conducting calculations on

the wall of the pipe under strength 2 2,3 source data using regulatory
conditions documents
14. Calculation of the rate of 1 2 5 3 Calculation in accordance with

formation of in-pipe sediments the source data

16. Calculation of thinning of the
pipe wall due to corrosion of its 1 2 2,3 Calculation on the initial data
inner and outer surfaces.

Didactic unit: Methods for obtaining pure steam and maintaining cleanliness of heating surfaces.

15. Calculation of temperature

mode of HPC pipes of the steam solving problems on the source

boiler of the CCD, taking into 6 2,3 data.

account in-pipe sediments.

Didactic unit: Energy of Russia

1. Study of the circuit, structural

elements, cooking technologies and carrying out practical classes on
fuel combustion, flue gases, steam 8 1,2, 3 the current boiler house

and thermal distribution systems in "Novosibirsk Core Bar" .

the gas steam boiler .

Literary sources

Main literature
1. ObC UsparensctBo «Jlanby) [DnekTpoHHBIN pecypc]| : 2IeKTPOHHO-OMOMMOTeYHAs: CUCTEMA. -
[Poccust], 1993. - Pexum moctyra: http://e.lanbook.com. - 3ars. ¢ sxpana.
Internet resources

1. MunucrepcTso 3HepreTuku Poccuiickoit @enepariu [DneKTpoHHBIN pecypc] : caliT. - Pexum
nocryma: http://minenergo.gov.ru/. - 3ari. ¢ 3xpaHa.

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. bapanos B. H. Metoarka TEIIOBOr0 pacyeTa MapoBbIX KOTJIOB | yueOHoe nmocobue / B. H.
Bbapanos ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2009. - 137 ¢. : ui., Tabin.. - Pexxum gocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000113617

2. Pacuer oTOMUTENEHO-ITPOU3BOICTBEHHOM KOTEIBHOMN | METOANYECKHE YKA3aHUSI K
pacuetHo-rpadudeckoi padore mis 4 kypca ®IH (cneunansaocTs 080502 "DKOHOMHKA U
yIIpaBJIeHHE Ha MPEANPHUSITHN (B OTPAC/ISIX TOIUTMBHO-YHEpreTudeckoro komruiekca)" / Hosocuo.
roc. TexH. yH-T ; [cocT.: I'. B. Ho3npenko, FO. U. Ilapog]. - HoBocubupck, 2005. - 38, [1] c. : m.. -
Pexum nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000050987

3. ®pannera A. A. KorenbHble yCTAaHOBKH H ITAPOTeHEPATOPHI [ DIIEKTPOHHBIH pecypc] :
AJIEKTPOHHBIN yueOHO-MeToanueckuii komruieke / A. A. @panresa, B. H. Bapanos ; HoBocu6. roc.
TeXH. YH-T. - HoBocubupck, [2012]. - Pexxum moctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000174574. - 3arn. ¢ sxpaHa.




Specialized software

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

2 Microsoft Office Application Pack



ANNOTATION OF THE PROGRAM
Automation of heat and power processes

Course: 4, semester : 7

Semester
Ne Kind of activity 7
1 [Total credits 6
2 | Total hours 216
3 Total classes in the contact form, 103
hours
4 | Lectures, hours 36
Practical lessons, hours 36
Laboratory studies, hours 18
71 of them in an active and 16
interactive form, hours
Consultations, hours 11
9 | Independent work, hours 113

External requirements

is able to search, critical analysis and synthesis of information, apply a systematic approach to solving the set
Tasks; regarding the following learning results:

uses a systematic approach to solve problems

Calculates on typical methods, design technological equipment in accordance with the technical assignment;
regarding the following learning results:

Conduct a preliminary feasibility study of the project development of objects of professional activity

The ability to carry out project activities at all stages of the project's life cycle; regarding the following learning
results:

to be able to determine the problem and how to solve it in the project

Requirements for the results of mastering the discipline

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

to be able to determine the problem and how to solve it in the project

1. Know the technical means of automation Lections; Seminars; Independent
work

2. Know the volume of automation TPP Lections; Seminars; Laboratory
works; Independent work

Conduct a preliminary feasibility study of the project development of objects of professional
activity

3. to know the tasks of controlling the technological process on the TPP Lections; Seminars; Laboratory
works; Independent work




uses a systematic approach to solve problems

4. Know the features of the equipment of the TPP as objects of control | Lections; Independent work
to be able to determine the problem and how to solve it in the project
5. Know the ways to control the operating modes of the TPP equipment | Lections; Independent work

Conduct a preliminary feasibility study of the project development of objects of professional
activity

6. To be able to program controllers in the IEC standard languages ?? Lections; Seminars; Laboratory
works; Independent work

uses a systematic approach to solve problems

7. To be able to control the modes of operation of the TPP using automated systems | |_ections; Seminars; Laboratory
works; Independent work

8. Uses the system approach to solve the tasks Lections
to be able to determine the problem and how to solve it in the project
9. To be able to determine the goal, describe the main steps to achieve the goal, Laboratory works

concentrate on the achievement of the target

Conduct a preliminary feasibility study of the project development of objects of professional
activity

10. Conducts a preliminary feasibility study of the design developments of Seminars
professional activity objects

Content and structure of the discipline

Table 3.1
Active Links to learning
Themes forms, hours Hours results

Semester: 7
Didactic unit: Technologies for developing cross-platform applications
1. Features of the technological process of the TPP from the

. . . 2 3,4,7
point of view of automation
8. Place of power plants in UES of Russia 2 3,4,8
9. Automatic boiler power control system 2 4,5

Didactic unit: Automated TPP control systems

2. History of appearance. Such difficulties of working with
large data. General analysis scheme. Forms of data 2 1
representation, types and types of data.

3. Architecture of automation TPP with autonomous

subsystems. Hierarchy subsystems. 2 3
4. Architecture of automation TPP with ACS TP. 2 3
5. Functions of automated systems on TPPs 2 2
6. Technological protection of the main and auxiliary

. 10 2,5
equipment TPP
7. Functional automation schemes 6 1,3

Didactic unit: Programmable logic controllers

10. Aries PLC and CodeSys V2.3 development environment 2 6




11. 1. Stiffness, determination of various types of rigidity in

water. Methods of softening.

2. lonic exchange and electrodialysis - Water purification 2 6
methods from ion impurities.
12. IEC Standard Programming Languages: CFC 2 6
Table 3.2
Active Links to learning . s
Themes forms, hours Hours results Learning activities
Semester: 7

Didactic unit: Technologies for developing cross-platform applications

1. Automatic boiler power control

Manages the boiler model in

svstem 4 7 order to maintain a level in the
y boiler drum on a constant value
Didactic unit: Programmable logic controllers
2. 1. Stiffness, determination of
various types of rigidity in water.
Methods of softening. 2 4 369 programms the controller Aries
2. lonic exchange and T PLC 150 in the ST
electrodialysis - Water purification
methods from ion impurities.
Explores the main libraries of
CodeSys V 2.3: Standart and
3. Libraries in the CodeSys V 1 5 2 6 Util. Programs the Aries
network. 2.3. ’ controller PLC 150 using the
functional blocks of the main
libraries
3. IEC Standard Programming 2 5 369 Programs the controller Aries
Languages: CFC T PLC 150 in CFC
Table 3.3
Active Links to learning . s
Themes forms, hours Hours results Learning activities
Semester: 7
Didactic unit: Automated TPP control systems
1. Functional automation schemes 4 6 3,7 Reads and is the functional
automation schemes
reads relay-contact equivalents
of boolean operations and is the
2. Technological protection of the truth table for them. Ready the
. ot : 4 8 1,2 . .
main and auxiliary equipment TPP technological protection
algorithms recommended by
regulatory documents.
Learn the laws of milk algebra,
converts boolean expressions,
3. Algebra Bouleva 4 6,7 constitutes the truth table for
them.
Works with regulatory
documents on automated control
4. Regulatory documents 6 8 10,2, 3 systems for TPP, studies the
most important provisions of
regulatory mines




Didactic unit: Programmable logic controllers

Creates a project and Reads
1 2 6 CodeSys V2.3 design
environment

5. Aries PLC and CodeSys V2.3
development environment

6. 1. Stiffness, determination of
various types of rigidity in water.
Methods of softening.

2. lonic exchange and
electrodialysis - Water purification
methods from ion impurities.

Methods for preliminary
2 4 6 calculation of the power of the
electric motor

Methods for preliminary
2 4 6 calculation of the power of the
electric motor

7. IEC Standard Programming
Languages: CFC

Literary sources

Main literature

1. /IsoprieBoii A. 1. ABTOMaTn3upoOBaHHBIE CUCTEMBI YIIPABIEHUS TEXHOJOTHYECKUMHU
MIPOLIECCAMHM TEIJIOBBIX JIEKTPUUECKUX CTaHLUM : [yueOHoe nmocodue] / A. U. dsopuesoii, O. K.
I'puropeesa, E. E. botiko ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2020. - 72, [3] ¢. : mu.. -
Peskxum nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000242750

2. HoBukor C. M. OntuMu3zaiiysi aBTOMaTUYECKUX CUCTEM PErYJIUPOBAHUS TEMIODHEPTETHIECKOTO
obopynoBanus. Y. 1 : [yueOnoe nocobue] / HoBocub. roc. TexH. yH-T. - HoBocubupck, 2006. - 105,
[2] c. : mn., Tabn.. - Pexxum goctyma: http://elibrary.nstu.ru/source?bib_id=vtls000055997

3. Hosukor C. 1. OnTumuzaiys aBTOMaTUYECKUX CUCTEM PEryJIMPOBAHUS TETLIODHEPTETUYECKOTO
obopynoBanus. Y. 2 : [yuebnoe nocodue] / HoBocub. roc. TexH. yH-T. - HoBocubupck, 2006. - 82,
[1] c. : un., cxemsl. - Pesxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000065855

4. Hoeukos C. M. OnmuMusanmss aBTOMATUYECKUX CUCTEM PEryJIMPOBAHUS TEMJIOPHEPTETHIECKOTO
obopynosauust. U. 3 : yuebnoe mocobue / Hoocu®. roc. TexH. yH-T. - HoBocuGupck, 2007, - 99, [4]
C. . WL, cXeMbl, Ta0m.. - Peskxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000072023

Additional literature

1. ABTomaTu3arus TexHoornyeckux npoieccor Ha TOC u ynpasienue umu : [Mmonorpadus / IT.
A. Muunwukor u 1p. |. - HoBocubupcek, 2014. - 289, [1] ¢. : wn., Tabn.. - Pexum gocrymna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000213947. - [Tapai. TUT. JI. ¥ OIJL. AHIJL..

Internet resources

1. SCADA TRACE MODE [DnekTpoHHBIH pecypc|: pocCHiickasi mporpaMMHasi CUCTeMa JJist
ABTOMATHU3ALUU TEXHONIOrnueckux mporeccoB. - AdAstrA Research Group, 1998-2017. - Pexum
noctyma: http://www.adastra.ru/. - 3arsa. ¢ 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. JTaGopaTopHBIe YCTAaHOBKH Ha 0a3e MPOMBIIIIEHHBIX KOHTPOJUIEPOB | METOAHYECKHE YKa3aHUS K
nabopaTopHbeIM pabotam 1o HampasieHuo 220700 - "ABToMaTH3ALKS TEXHOJIOTHIECKUX
nporeccos u npoussoacts” / HoBocu®. roc. Texu. yu-T ; [cocT.: 1. A. IlluaaukKoB U 1p.]. -
Hosocubupck, 2012. - 43, [1] ¢. : mn., cxemsr, Tabn.. - Pexum noctymna:

http://elibrary nstu.ru/source?bib_1d=vtls000173461

2. 'amanoBa A. 1. ABTomMaTu3arus TeXHOJIOTMYECKHX MTPOLIECCOB U IMPOU3BOACTB [DIIeKTPOHHBIN
pecypc] : aaeKTpoHHbIN yueOHO-MeTonrueckuii komruieke / A. Y. I'ananosa, C. 1. HoBHKOB |
Hosocub. roc. rexH. yH-T. - HoBocubupck, [2012]. - Pexum nocrymna:
http://elibrary.nstu.ru/source?bib_id=vtls000174606. - 3ars. ¢ sxpana.

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
Coolants and their properties

Course: 3, semester : 5

Semester
Ne Kind of activity 5
1 | Total credits 4
2 | Total hours 144
Total classes in the contact form,
3 65
hours
4 | Lectures, hours 18
Practical lessons, hours 18
Laboratory studies, hours 18
of them in an active and
7 1. . 16
interactive form, hours
Consultations, hours 9
9 | Independent work, hours 79

External requirements

is able to search, critical analysis and synthesis of information, apply a systematic approach to solving the set
Tasks; regarding the following learning results:

performs the search for the necessary information, its critical analysis and summarizes the analysis results for the
analysis for Solutions of the task
Calculates on typical methods, design technological equipment in accordance with the technical assignment;
regarding the following learning results:

Conduct a preliminary feasibility study of the project development of objects of professional activity

Requirements for the results of mastering the discipline

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

performs the search for the necessary information, its critical analysis and summarizes the
analysis results for the analysis for Solutions of the task
1. To be able to use reference literature Lections; Seminars; Laboratory
works; Independent work
Conduct a preliminary feasibility study of the project development of objects of professional
activity
2. To be able to determine the problem and ways to solve it in the project Lections; Seminars; Laboratory
works; Independent work
performs the search for the necessary information, its critical analysis and summarizes the
analysis results for the analysis for Solutions of the task




3. Obtain the basics of calculating the processes of heat and mass transfer in
elements of heat engineering and heat engineering equipment

Lections; Seminars; Laboratory
works; Independent work

Conduct a preliminary feasibility study of the project development of objects of professional

activity

4. Know the standard status diagrams

Lections; Seminars; Laboratory
works; Independent work

performs the search for the necessary information, its critical analysis and summarizes the
analysis results for the analysis for Solutions of the task

5. To be able to calculate temperature fields (fields of substances concentrations) in

flow fluids and gases, in elements of the design of thermal and heat technology
plants in order to intensify the processes of heat and mass transfer, ensuring the
normal temperature mode of the equipment and minimizing heat loss of heat

Lections; Seminars; Laboratory
works; Independent work

6. to be able to use professional literature, reference data, technical documentation,

including use (with a dictionary) foreign technical literature

Lections; Seminars; Laboratory
works; Independent work

Content and structure of the discipline

Table 3.1

Active

Links to learning

Themes forms, hours Hours results Learning activities
Semester: 5
Didactic unit: Air as a coolant
éésA" properties as almost perfect 1 4 1.2.3.4.5. 6 | The abstract
Didactic unit: Smoke gases as a coolant
2. Properties of flue gases obtained conducts a summary. asks about
when burning fuels in thermal 1 4 3,4,5 . . Ys
incomprehensible things
motors
Didactic unit: Water as a coolant
3. Technical and economic
evaluatlon_ of changes in f[he _ 1 5 1.2.3.4,5 6 | The abstract
technological scheme of industrial
CHP and condensation TPP.
Didactic unit: Water steam as a coolant
conducts a summary, asks
4. Water steam, obtained on TPPs 1 4 4,5 guestions on incomprehensible
things
5. water vapor, obtained on a
thermal boiler room 1 2 45 The abstract
Didactic unit: low-boiling liquids as coolants
6. Refrigeration plants and heat 1 2 4.5 The abstract
pumps
Table 3.2
Themes ACtiVe |y ps [LINKs to learning Learning activities

forms, hours

results

Semester: 5

Didactic unit: Air as a coolant




1. Determination of mass isobar air

It is waiting for the stationary
mode to establish the readings,

heat capacity 1 4 2,4,5,6 makes the calculations, draws up
a report and protects it
It is waiting for the stationary
2. Determination of air adiabat 1 5 1,3,4,5 mode to establish t_he readings,
makes the calculations, draws up
a report and protects it
Didactic unit: low-boiling liquids as coolants
It is waiting for the
3. Definition of heat transfer establishment of a stationary
T N mode, removes the readings,
coefficient when condensing vapors 1 4 4,5 . 4
) ; . makes the calculations, builds a
in a refrigeration condenser ) X .
refrigeration cycle in PS
coordinates. Protects it
It is waiting for the
4. Determination of heat transfer establishment of a stationary
T AR mode, removes the readings,
coefficient when boiling liquid 1 5 4,5 . 4
. makes the calculations, builds a
refrigerant ; X .
refrigeration cycle in PS
coordinates. Protects it
Table 3.3
Active Links to learning . s
Themes forms, hours Hours results Learning activities
Semester: 5
Didactic unit: Air as a coolant
1. Basic Iaws.of technical 1 4 1,2,3,4,5,6 | Solves typical tasks
thermodynamics
Didactic unit: Smoke gases as a coolant
2. Determination of flue gas Calculates the basic properties
. : 1 4 4,5
properties by formulas Mixtures of flue gases
Didactic unit: Water as a coolant
3. Definition of thermodynamic Determines the thermodyr_1am|c
. 1 2 4,5 properties of water according to
properties of water '
tables and status diagrams
Didactic unit: Water steam as a coolant
4. Determination of
thermodynamic properties of steam Determines the properties of
- 1 4 4,5 .
depending on the pressure and steam on tables and diagrams
temperature
Didactic unit: low-boiling liquids as coolants
5. Determination of the Determines the properties of
thermodynamic properties of 2 4 1,2,3,4,5,6 |refrigerators on tables and
refrigerants diagrams
Table 3.4
Themes Active Hours Links to learning Learning activities

forms, hours

results

Semester: 5

Didactic unit: low-boiling liquids

as coolants




Acquaintance with the

1. Refrigeration agents 1.2,3,4,5.6 | operties of freon

Literary sources

Main literature

1. HTapor FO. U. Tepmonunamuka u teruonepenada : [yuedbnuk] / 0. W. Ilapos. - HoBocuOupck,
2019. - 309, [1] c. : .. - Pexxum moctymna: http://elibrary.nstu.ru/source?bib_1d=vtls000241862

2. OBunnHuKkoB 10. B. OcHOBHI TeruorexHuky : [yueOnuk] / FO. B. OBunnnukos, C. JL
Enucrparos, FO. . Illapos. - Horocubupck, 2018. - 552, [1] ¢. : un.. - Pexxum noctyna:
http://elibrary. nstu.ru/source?bib_1d=vtls000238131

3. Enuctparor C. JI. KotenbHble yCTaHOBKH M MaporeHeparopsl . yuedHoe nocodue / C. JIL.
Enucrparos, F0. U. Illapos ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2017. - 96, [5] ¢. : ui.,
tabu.. - Pesxum mocryna: http://elibrary.nstu.ru/source?bib_1d=vtls000237085

4, Tapoe 0. H. TermomaccooOmeH [ DeKTpOHHBIN pecypc] : Clnala-KOHCIIEKT JEKITAN | IS
ctyaeHToB creruanbHocTr 220301 "ABTOMaTH3ALKS TEXHOJIOTHYECKUX TIPOLIECCOB U
npousBozacTs", Oakanaspos Hanpaenenus 140100 "Termmosuepreruka"” Becex opm oOydenws /
ITapor 0. U. - HoBocubupck, 2007 (2008). - 1 anextpon. ont. auck (CD-ROM). - Pexum
nocryra: http://elibrary.nstu.ru/source?bib_1d=vtls000156294. - 3arj. ¢ STUKETKH IHCKA.

5. lTapos FO. U. TermnmomaccooOMeH [ DeKTpOHHBIH pecypc] ;| y4eOHO-MeTOaUYECKU KOMILIEKC /
1O. Y. Ilapos ; HoBocub. roc. TexH. yH-T. - HoBocuOupck, 2013. - 1 a35exTpoH. onT. quck
(CD-ROM). - Pesxxum noctyna: http://elibrary.nstu.ru/source?bib_id=vtls000182697. - 3ar. ¢
3TUKETKH IHCKA.

6. Illapos FO. . IIpou3eoacTBO U Mepenaya TETUIOBOH SHEPTHUH [ DNEKTPOHHBIH pecypc] :
yuebHo-metonuueckuii komruteke / FO. U. Mlapos ; HoBocu®6. roc. TexH. yH-T. - HoBocuOUpck,
2013. - 1 sanektpon. onTt. nuck (CD-ROM). - Pesxxum noctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000182699. - 3ary. ¢ 3TUKETKH qUCKA.

7. lIapor KO. U. TermoHOCHTEN U UX CBOMCTBA [ DNEKTPOHHBINA pecypc| : cnaia-KOHCHEKT
nexiwii [ms 3 kypea Hanpasyienust 140100.62 - TerosHepreruka u terutotexaukal / FO. UL
ITapos ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2014. - 1 snextpon. onr. auck (CD-ROM). -
Pesxum nocryma: http://elibrary. nstu.ru/source?bib_id=vtls000207507. - Per. ceunerensctBo Ne
0321401331.

8. [TTapor FO. Y. IIpouseoacTBo U nepenaya TEMIOBON dHEPT U [ DNEKTPOHHBIH pecypc] :
koHcrekt siekuuii / FO. U, Ilapos ; HoBocu6. roc. TexH. yH-T. - HoBocuOupck, [2012]. - Pexuim
noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000174239. - 3aru. ¢ skpaHa.

9. [TTapor FO. H. KotenbHoe, TypOMHHOE U BCIOMOTaTeIbHOE 000pyI0BaHHUE [ DIIEKTPOHHBIN
pecypc] / HO. U. Ilapos ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, [2012]. - Pesxum mocrtyma:
http://elibrary.nstu.ru/source?bib_i1d=vtls000174240. - 3ara. ¢ sxpaHa.

10. ITapos FO. Y. TermoTexHuka [ DneKTpOHHBIN pecypc]| : 2IeKTpoHHOE yaeOHOe mocodue B
dopme cnaiin-koHcnekTa ekimii st crynentoB ®OH cnenmansroctu 280101 "BesonacHocTs
KHU3HEEeATeTbHOCTH B TexHochepe" Bcex dopm odyuenus / FO. U. Illapos ; HoBocu6. roc. TexH.
yH-T. - HoBocubupck, 2008. - 1 sanextpon. ont. auck (CD-ROM). - Pexum nocrtymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000179921. - 3arx. ¢ sxpana.

11. ITapos 0. U. KotenbHoe, TypOuHHOE M BCIOMOTaTeNIbHOE 000pyA0BaHUe [ DJIEKTPOHHBIN
pecypc] : yuebno-metonmnueckuii komruieke / FO. U. Ilapos ; HoBocu®. roc. TexH. yH-T. -
Hosocubupck, 2013. - 1 anextpon. ont. guck (CD-ROM). - Pexxum noctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000182679. - 3arj. ¢ STUKETKH qUCKA.

12. Ilapos FO. U. IlpouseoacTeo U nepenaya TETUIOBOH SHEPTUH [ DIEKTPOHHBIN pecypc] :
Clai-KOHCIEKT jekuui s ctynentoB ®OH Beex popm oOyuenus / FO. . Ilapos ; HoBocu®.
roc. TexH. yH-T. - HoBocubupck, 2010. - 1 anextpon. ont. auick (CD-ROM). - Pesxxum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000143242. - 3arn. ¢ sxpana.- Per. cBHneTenscTBO
Ne19806.




13. [ITapos 0. U. Ternosuepretuka [ DnekTpoHHBIH pecypc] | yaeOHO-MEeTOAUIeCKHH KOMILIEKC /
10. H. Tapos ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2013. - 1 a1exTpoH. onT. AUCK
(CD-ROM). - Pexxum noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000182685. - 3arm. ¢
3TUKETKH JAUCKA.

14. ITTapos FO. W. TeruotexHuka [DeKTpoHHBIH pecypc] : yaueOHO-MeTomuueckuii komruiekc / FO.
. Ilapos ; Hoeocu6. roc. TexH. yH-T. - HoBocubupck, 2013. - 1 snextpon. ont. muck (CD-ROM).
- Pesxum moctyma: http://elibrary.nstu.ru/source?bib_id=vtls000182690. - 3arn. ¢ 3THKETKH AUCKA.

Additional literature
1. IITapor FO. K. OcHoBBI TeTuioTEXHUKHU U TiepeHoc dHeprun U maccsl (OTull9M) [DnexTpoHHBIH

pecypc] : cnaiin-koncnekt yekuwii / FO. U, Ilapos ; HoBocu®. roc. TexH. yH-T. - HoBocHOUpCK,
[2015]. - Pesxum noctyma: http://elibrary nstu.ru/source?bib_id=vtls000214445. - 3arn. ¢ sxpaHa.

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

2. Cxpsioun U. B. Ternorexuuka [Dnextponnsiii pecypc]. Kypce nexiun / Y. B. Ckpsious //
XuMuK .ru : caiit o xumun. — Pexxum moctyma:

http://www.xumuk.ru/search/retrieval. php?query=%F 1 %EA%F0%FF%E 1 %E8%ED&go. x=0& go.
y=0&sselected=. — 3aru. ¢ sxpana.

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

5. http://znanium.com/

Methodical support and software

Methodological support

1. TenuioBast 4acTh DIEKTPUUECKUX CTAHIUE | METOANYECKOE PYKOBOACTBO K JUILIOMHOMY
npoexTrpoBanuto At ®IH (cneunansrocts 00140204 "Dnexrpuueckue cranimu”) / HoBocuo.
roc. TexH. yH-T ; [coct. FO. U. Ilapog]. - HoBocubGupck, 2009. - 34, [1] c. : cxemsr, Tabmn.. - Pexxum
nocryma; http://elibrary.nstu.ru/source?bib_1d=vtls000114077

2. [MTapoe FO. Y. TermmomaccooOMeH [DaeKTPOHHBIN pecypc] : 3JIeKTPOHHBIN
yueOHo-MeTonuueckuii komruieke / F0. W. lapos ; HoBocu6. roc. TexH. yH-T. - HoBocuOupck,
[2011]. - Pesxum noctyma: http://elibrary nstu.ru/source?bib_id=vtls000157074. - 3arn. ¢ skpaHa.

3. [lTapos FO. . OcHOBBI TETIOTEXHUKHU U MTEPEHOC YHEPTUU U MACChI [ DJIeKTPOHHBIH pecypc] :
cnarig-koHcrekt jekiuii / FO. W. Ilapos ; Hopocu6. roc. TexH. yH-T. - HoBocubupck, 2015. - 1
snekTpoH. ont. auck (CD-ROM). - Pexum poctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000221516. - 3ars. ¢ koHTelHEpA.

4, IlTapos 0. . TerutoHocuTeMM U UX CBOHCTBA [ DJIEKTPOHHBIN pecypc]| : 2IeKTPOHHBII
yueOHO-MeTonudeckuii komruiekc [mns crygentoB MJ10 mo nanpaenenuro 140100
Tennosuepretuka u teruorexuuka) / FO. M. Ilapos ; HoBocu®6. roc. TexH. yH-T. - HoBocuOHpCK,
[2013]. - Pesxxum moctyma: http://elibrary. nstu.ru/source?bib_1d=vtls000182204. - 3aru. ¢ 3xpana.

5. Termosast snextpocranmus Ha 6aze JIBC : meToguueckue ykazanus K jgabopaTopHbIM paboTam
st ®OH 2-4 xypcos Bcex dopMm oOyueHus u Bcex Hanpasiennii / HoBocuO. roc. TexXH. yH-T |
[coct. T'. B. Hosmpenko, FO. W. Illapos, U. B. boponuxun]. - HoBocu6upck, 2006. - 39 ¢. : un.. -
Pesxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000059932

6. OcHOBBI Terulonepenauy : COOpPHUK JTaOOpaTOPHBIX padoT : MeToaUYeCKHUe yKkazaHus a1 DOH
Bcex (popm oOyuenus u Bcex Harpasienuii / HoBocub. roc. TexH. yu-T ; [coct.: FO. U. Ilapos, I
A. ITunnwmkog]. - HoBocubupcek, 2011. - 37, [1] ¢. : un., Tabn.. - Peskum moctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000156002



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
Environmental technologies on thermal power plants

Course: 4, semester : 8

Semester
Ne Kind of activity 8
1 | Total credits 5
2 | Total hours 180
Total classes in the contact form,
3 70
hours
4 | Lectures, hours 28
Practical lessons, hours 28
Laboratory studies, hours 0
of them in an active and
7 1. . 46
interactive form, hours
Consultations, hours 12
9 | Independent work, hours 110

External requirements

Calculates on typical methods, design technological equipment in accordance with the technical assignment;

regarding the following learning results:

Conduct a preliminary feasibility study of the project development of objects of professional activity

is able to develop and ensure energy and resource saving measures at the objects of professional activity;

regarding the following learning results:

Able to develop events on energy and resource saving on The teks of professional activity

has knowledge of regulatory techniques for energy and resource saving at labor activities

Requirements for the results of mastering the discipline

The results of the study of the discipline

Forms of organizing classes

Conduct a preliminary feasibility study of the project development of objects of professional

activity

1. PC-8.V /PC. 2 2. Conduct a preliminary feasibility study of the design
development of objects of professional activity

Lections; Seminars; Independent
work

Able to develop events on energy and resource saving on The teks of professional activity

2. PC-9.V/PC. 1 1. Solving Energy and Resource Saving Events at Professional
Operations

Lections; Seminars; Independent
work

has knowledge of regulatory techniques for energy and resource saving at labor activities

3. PC-9.V /PC. 2 2. Has knowledge of regulatory techniques for energy and
resource saving on labor activity

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: 8

Didactic unit: Electromechanical transient processes in DC electric drive

1. Introduction to energetics.
Essence of an environmental aspect
in energy. The interaction of the
TPP with the environment. The
requirement for environmentally
friendly TPP. Material balance of
fuel, waste and emissions. MPC of
harmful substances. Concepts and
definitions.

Lecture

Didactic unit: Improvement of flue stairs.

2. Fuel cycle and its technological
impact on the habitat.
Transformation of harmful
emissions of TPPs in atmospheric
air. Effect of harmful emissions of
power plants (SO2, NOx, solid
particles) on nature.

2,3

Lecture

3. Features of environmental
protection measures for TPPs (brief
Review of environmental
technologies). Perspective
directions of environmental
technologies. Flue gas purification
systems as an element base of
creating new technologies.
Improvement of flue processes as
an element of prospective
production of electricity and heat:
intra-protein gasification of fuel,
boilers with circulating boiling
layer (CCS); improvement of flare
combustion methods; Preliminary
thermal preparation of solid fuel
with partial gasification; Plasma
lighting of the main dust torch, etc.
Generalization of the prospects for
the development of environmental
technologies.

2,3

Lecture

Didactic unit: Cleaning flue gases from ash.

4. Management of virtual machines

3

2,3

Lecture

Didactic unit: Cleaning flue gases from SO2.




5. Methods and technology for
cleaning flue gases from sulfur
oxides. General information, an
assessment of the reduction of
sulfur oxides, taking into account
world experience. Classification of
drying methods. Wet Cleaning
Methods: Experimental Installation
(OEU) of the wet limestone method
of the Gubkin CHP; An
experimental installation on the
ammonium-cyclic method on the
example of a roadworking CHP.
Some foreign methods of "wet"
sulfurist: the "chemical” method
(USA); Method "Saarberg
Helter-Lurga" (USA); Method
"Hitachi" (Japan); Method of the
company "Bishoff" (Germany);
Method "Knaff-Reserch-Korter"
(Germany); Ozone method.
Semi-drying (wet dry) Purification
methods: Niro-Atomizer (USA)
method; "Drip" method (Sweden).
Dry methods of grayers: dry addive
method; The Lifak method
(Finland).

2,3

Lecture

Didactic unit: Cleaning flue gases from NOX.

6. Methods and technologies for
cleaning flue gases from nitrogen
oxides. General. Gas-phase (dry)
methods of gases denturation:
adsorption methods;
high-temperature noncatalogium
methods; Heterogeneous catalytic
methods (high-temperature
catalytic recovery, selective
catalytic reduction. The effect of
oxygen conversion to the degree of
conversion NO. Ammonia
oxidation and reduction of nitrogen
oxide on the vanadium-containing
catalyst . Gas dantitization liquid
phase methods:
oxidative-absorption,
absorption-oxidative,
oxidative-absorption-reduction,
absorption-reductive;
non-generative methods;
regenerative methods.

2,3

Lecture

Didactic unit: The principle of dispersion




7. Dispersion in an atmosphere of
emissions of power plants.
Chimneys: types and designs.
Methods for calculating the
dispersion of harmful substances

and the choice of the optimal height

of the chimney. Control of the
composition and concentration of
harmful substances in the outgoing
gases of boilers (control methods).
Automation of control of
precipitation of atmospheric air.

1,2,3

Lecture

Didactic unit: Waste waters of TPPs and their cleaning.

8. Classification of companies in
the type of innovation strategy.
Competitiveness of products

1

2

1,2,3

Lecture

Table 3.2

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 8

Didactic unit: Selects the environmental equipment of thermal power plants or boiler room.

1. Practical work on the rationale
for the choice of equipment for
rowing equipment for TPP or boiler
room based on the environmental
aspects in power engineering.

1,2,3

Practice

Didactic unit: work in the package To calculate the current short circuit currents of AWP CRPs

2. Calculation of dry apparatuses

of goldening (cyclones). 2 2 1.2 Practice
3. Calculation of battery cyclones. 2 2 1,2 Practice
4, Calculation of the WTT 2 2 1.2 Practice
scrubber.

5. Calculation of the Wenturi 2 5 12 Practice
scrubber.

6. Calculation of the electrostilifer. 2 2 1,2 Practice
7. Calculation of the coal 2 5 1 Practice
warehouse.

8. palculatlon of the height of the 2 2 2.3 Practice
chimney.

9. Selection of technology and

equipment for cleaning flue gases

from sulfur oxides in relation to 2 2 2,3 Practice

specific fuels combined with TPPs
or Boiler room.

Didactic unit: Selection of environmental technology for flue gases From sulfur oxides.




10. The choice of technology and
equipment for the seroids, taking
into account the world experience
of purification of flue gases from 2 2 2 Practice
Sulfur oxides in relation to the
combustion of a particular fuel on a
TPP or boiler room.

Didactic unit: Selection of technology and equipment for cleaning flue gases from nitrogen oxides.

11. Development of environmental
protection requirements
Environment for various types of 2 2 1,2,3 Practice
power units and various types of
fuel.

Didactic unit: Selection of technology and wastewater treatment equipment.

12. Selection of wastewater
treatment technology System of 2 2 3 Practice
hydroxolving TPP.

Didactic unit: Setting the environmental protection problem

13. Determination of the effects of
TPPs and boiler rooms on the
habitat at the global, regional and
local levels.

2 2 2,3 Practice

Literary sources

Main literature

1. Canomaros B. B. IlpuponooxpaHHbie TEXHOJOTHN HA TETJIOBBIX U ATOMHBIX 3JIEKTPOCTAHLIMSIX
[Monorpadus] / B. B. Canomaros. - HoBocubupck, 2006. - 852 ¢. : wi.. - Pexum poctyrma:
http://elibrary.nstu.ru/source?bib_1d=vtls000053933

2. IlTapos 0. U. KorensHoe, TypOuHHOE 1 BCIOMOTaTeIbHOE 000pyaoBaHue [ DJIeKTPOHHBIH
pecypce] : yuebHo-metonmueckuii komruieke / FO. . [lapos ; Hoocu®. roc. TeXH. yH-T. -
Hosocubupck, 2013. - 1 snexrpon. ont. auck (CD-ROM). - Pexwum noctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000182679. - 3ary. ¢ 3TUKETKH qUCKA.

Additional literature

1. P/1 34.02.305-98 Metoauka orpenesieHHs BAJIOBBIX BRIOPOCOB 3arpsI3HSIFOIINX BEIIECTB B
atMoc(epy OT KOTJIOB TEIUIOBBIX dyieKTpocTanuuii [Dnexktponnsiii pecype] / AOOT «BTHU». — M. :
BTH, 1991. — 43 c. — Pexkxum moctyma:

http://www. gosthelp.ru/text/RD340230598Metodikaoprede . html. — 3ars. ¢ sxpana.

Internet resources

1. MuHHCTEpPCTBO MPUPOIHBIX PECYPCOB U dKojoruu Poccuiickon Denepaiiuu [DmeKTPOHHBIN
pecypc]: opunmanshsiii cait.- 2021-. URL: https://www.mnr.gov.ru. - 3ari. ¢ sxkpaHa

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. ITocTpoenue XapaKTepUCTUKU 3arpsi3HEHUs aTMOC(ephl TETUIOIHEPTeTHYECKON YCTAHOBKOH |
METOIUYECKHE yKa3aHus K jlabopatopHoi padore miust ®OH nanpasnenust 140100 Bcex popm
o0yuenus / HoBocu®. roc. TexH. yH-T ; [coct.: I1. A. Illunnukos, A. A. ®paHuesa]. -
Hosocubupck, 2014. - 13, [2] ¢. : u., Tabn.. - Pexum nocryma;
http://elibrary.nstu.ru/source?bib_i1d=vtls000192929

2. [Mlunnukos I1. A. Ipuponooxpannsie Texunosmoru Ha TOC [DnexTpoHHsIi pecypc] :
3JIEKTPOHHBIN yueOHO-MeTonnueckuii komruieke / I1. A. IIlunnuko ; HoBocu®. roc. TexH. yH-T. -
Hosocubupck, [2012]. - Pexxum goctymna:

http://elibrary.nstu.ru/source?bib_id=vtls000173579. - 3aru. ¢ skpana.

3. Pacuer TemioBbIx cxeM TemIO(HUKAIMOHHBIX TAPOTYPOHHHBIX YCTAHOBOK | METOAMYECKHE
yKa3aHHsI K KYPCOBOMY U IUIIJIOMHOMY MPOeKTUpOoBaHuto 1is 4 u 5 kypcor @IH Bcex opm
o0yuenus (crequaneHOCTH 140100, 140101, 220301, 220700) / HoBOCHO. TOC. TEXH. YH-T ; [COCT.:
O. K. I'puropsera, O. B. bopymi]. - HoBocubupck, 2014. - 62, [1] c. : wi., Tadn.. - Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000199746

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: 3, semester : 5

ANNOTATION OF THE PROGRAM

Semester
Ne Kind of activity 5
1 | Total credits 4
2 | Total hours 144
Total classes in the contact form,
3 66
hours
4 | Lectures, hours 36
Practical lessons, hours 18
Laboratory studies, hours 0
of them in an active and
7 1. . 0
interactive form, hours
Consultations, hours 10
9 | Independent work, hours 78

External requirements

Anti-emergency control in power systems

Calculates on typical methods, design technological equipment in accordance with the technical assignment;
regarding the following learning results:

Conduct a preliminary feasibility study of the project development of objects of professional activity

Requirements for the results of mastering the discipline

The results of the study of the discipline

Forms of organizing classes

Conduct a preliminary feasibility study of the project development of objects of professional
activity

1. PC-8.V/PC. 2 2. Conduct a preliminary feasibility study of the design
development of objects of professional activity

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: 5

Didactic unit: Hydraulics




1. The main concepts of
hydrodynamics. Equation of
continuity flow. Liquid motion
modes. Full hydrodynamic
pressure. Equation D. Bernoulli.
The relationship between speed and
pressure.

Lecture

2. Determination of pressure loss in
length and in local resistances. Shzi
equation. Calculation of pipelines.
The expiration of the fluid through
the hole and nozzle.

Lecture

3. Basic hydrostatic equations.

Lecture

4. Kinematics and fluid dynamics.
Types of fluid movement. Bernoulli
equation, practical application.

Lecture

5. Liquid motion modes. Hydraulic
resistance. Pattern losses in pipes.

Lecture

6. Main types of local resistance.
Basics of the theory of hydraulic
similarity

Lecture

7. Expiration Liquids from holes
and nozzles. Hydraulic calculation
of pipelines. Hydraulic blow.

Lecture

Didactic unit: Pumps

8. Local computing networks. TCP
/ IP stack levels and protocols.

Lecture

Didactic unit: Volumetric hydrau

lic equipment

9. Basic concepts. Principle of
operation of the volume hydraulic
drive. Applied working fluids.

Lecture

10. Hydroofrapping and other
hydraulic elements. Schemes and
methods for controlling hydraulic
drive

Lecture

11. Pneumatic reception The main
elements and schemes.
PneumaticAutomatomy tools.

Lecture

Table 3.2

Themes

Active

forms, hours

Hours

Links to learning
results

Learning activities

Semester: 5

Didactic unit: Hydraulics

1. The main physical properties of
the liquid

Calculation of a given method

2. Hydrostatics

Calculation of a given method

3. Kinematics and fluid dynamics

Calculation of a given method

4. Hydrodynamic semblance and
fluid flow modes in pipes

Calculation of a given method




5. Laboratory vv|<')rk Nel7 "Touch 2 1 Calculation of a given method
voltage and step

6. Turbulent current 2 1 Calculation of a given method
Didactic unit: Volumetric hydraulic equipment

7: Hydraullc calculation of 4 1 Calculation of a given method
pipelines

8. Local hydraulic resistance 2 1 Calculation of a given method

Literary sources

Additional literature

1. Hukudopor, A. I'. T'uapasmuka : yueouoe mocodue / A. I'. Hukudopor. — CmoreHcK :
Cwmonenckas [CXA, 2017. — 75 ¢. — Texkcer : anexktpoHHbiii // JIaHb | 371eKTPOHHO-OMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/139094 (nara obparuenus: 17.03.2021). — Pexxum
NOCTYIA: ISl aBTOPU3. MOJIb30BATENEH.

Internet resources
1. MunucrepcTBo 3Hepretuku Poccuiickoit @enepariu [DneKTpoHHBIN pecypc] : caliT. - Pexum
noctyna: http://minenergo.gov.ru/. - 3ari. ¢ kpaHa.

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. Mausiit, B. I1. 'uapaenuka. I'magpokuHemarrka. PykoBonCTBO K pemieHHo 3a1a4 : yueOHoe
nocobue / B. I1. Maneiii. - XKenesnoropck : ®I'6OY BO CIICA I'TIC MUYC Poccuu, 2020. - 309 c.
- Tekcr : amextponnsiit. - URL: https://znanium.com/catalog/product/1202005 (nara obpamieHus:
17.03.2021). — Pesxum moctyma: 1o roamnucke. - Pexum gocryma:
https://znanium.com/catalog/document?1d=365964 - 3ariu. ¢ 3xpaHa.

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
Technical dimensions and instruments

Course: 3, semester : 6

Semester
Ne Kind of activity 6
1 | Total credits 5
2 | Total hours 180
Total classes in the contact form,
3 83
hours
4 | Lectures, hours 36
Practical lessons, hours 18
Laboratory studies, hours 18
of them in an active and
7 1. . 0
interactive form, hours
Consultations, hours 9
9 | Independent work, hours 97

External requirements

is able to search, critical analysis and synthesis of information, apply a systematic approach to solving the set

Tasks; regarding the following learning results:

performs the search for the necessary information, its critical analysis and summarizes the analysis results for the

analysis for Solutions of the task

Calculates on typical methods, design technological equipment in accordance with the technical assignment;

regarding the following learning results:

can collect and analyze the source data for the design of professional activity objects

Requirements for the results of mastering the discipline

The results of the study of the discipline

Forms of organizing classes

performs the search for the necessary information, its critical analysis and summarizes the

analysis results for the analysis for Solutions of the task

1. to know ways of assessing the error of indirect measurements

Lections; Seminars; Laboratory
works; Independent work

can collect and analyze the source data for the design of professio

nal activity objects

2. to be able to conduct Verification of devices and complexes of various purposes

Lections; Seminars; Laboratory
works; Independent work

performs the search for the necessary information, its critical analysis and summarizes the

analysis results for the analysis for Solutions of the task

3. Know the basic principles of the organization of the educational process

Lections; Seminars; Laboratory
works; Independent work




can collect and analyze the source data for the design of professional activity objects

4. To be able to measure using analog and digital measuring instruments

Lections; Seminars; Laboratory
works; Independent work

Content and structure of the discipline

Table 3.1

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 6

Didactic unit: Means of measurement of electrical values.

1. Means of measuring electrical
values. Analog devices.

5

1,2,3,4

Lecture.

2. Instant, amplitude, secondary,
rms and medium-sized signal value.
The accuracy class of the device
and the number of scale divisions.

Lecture.

3. Digital devices.
Analog-to-digital converters
(ADC), type of ADC: a parallel
comparison, deploying
transformation, parallel action, with
two-stroke integration. ADC of
time, frequency, phase differences.

1,234

Lecture.

4. oscilloscopes, digital
oscilloscope.

4

1,234

Lecture.

Didactic unit: Means of measurement of magnetic and non-electrical values.

5. Virtual measuring instruments.

4

1,2,3,4

Lecture.

6. Primary converters (sensors).
Resistance sensors,
magnetoresistance sensors,
containers, inductance. Sensors for
accurate measurement of geometric
sizes, roughness, movement,
temperature.

1,2,3,4

Lecture.

7. Measuring information systems.

Lecture.

Table 3.2

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 6

Didactic unit: Means of measurement of elect

rical val

ues.

1. Measurement of combined
devices. Evaluation of the basic
instrumental errors of measurement
results

1,2,3,4

Laboratory work ..

2. Signal observation and
measurement of their parameters
with electronic oscilloscopes

1,2,3,4

Laboratory work.




Table 3.3

Active Links to learning

forms, hours| T1OUrS results Learning activities

Themes

Semester: 6

Didactic unit: Means of measurement of electrical values.

1. Evaluation of methodological
and additional instrumental errors 6 1,2,3,4 Practice .
in measurements

2. Structural schemes and
properties of measuring instruments
in static mode - direct
transformation and compensatory
means; Their additive and 4 1,2,3,4 Practice .
multiplicative error. Means of
measurements in the dynamic mode
- links of the first and second
orders; Dynamic error.

Didactic unit: Means of measurement of magnetic and non-electrical values.

3. Means of measurement of

. . 8 1,2,3,4 Practice .
magnetic and non-electrical values.

Table 3.4

Active Links to learning

Themes Hours

forms, hours results Learning activities

Semester: 6

Didactic unit: Means of measurement of magnetic and non-electrical values.

1. Virtual measuring instruments. 10 1,2,3,4 Independent work.

Literary sources

Main literature
1. Moposoe HO. B. MeTtposorus u paauousmepenus . koHcrekT jiekuuii / FO. B. Mopo3os ;

Hosocub. roc. texH. yH-T. - HoBocubupck, 2008. - 57, [2] ¢. : cxemsl. - Pexxum noctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000077961

Internet resources

1. http://elibrary nstu.ru/

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

3. Konouera, B. B. Metponorust u cepTru(HUKAIHS ;| 3JIEKTPOHHBIN yUeOHO-METOANYECKU
komrieke / B. B. Konouera. — HoBocubupck, [2016]. — TekcT : a1nekTpOoHHBIHH //
OnexTpoHHO-OnbmmoTeunas cucrtema HI'TY : [caiiT]. — HoBocubupcek, 2011- . — URL:
https://elibrary.nstu.ru/source?id=45596 (mara obpamenus: 24.03.2021). — Pexum moctyma: st
ABTOPHU3HP. NOJb30BATEJIEH.

4. MapteiHoBa, T. I'. Texuudeckue uamepeHus U PUOOPHI : SJIEKTPOHHBIN yU4eOHO-METOINMYSCKHI
xomrutekc / T. I'. MapteiaoBa, U. B. ITerposa, B. FO. Cxkuba. — HoBocubupck, [2020]. — Tekcer :
3JIEKTPOHHEIH // DnekTpoHHO-O0ubnroTeunas cucrema HI'TVY : [caiit]. — HoBocuGupck, 2011- . —
URL: https://elibrary nstu.ru/source?1d=79670 (nara obpamenus: 24.03.2021). — Pexum gocrtymna;
IJIsl aBTOPU3UP. TIOJIB30BaTENEH.

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




6. http://znanium.com/

Methodical support and software

Methodological support

1. OCHOBBI METPOJIOTHH : TIPOrPaMMa, METOIMYECKHE YKA3AHUS, BOMIPOCHI ISl CAMOIIPOBEPKH U
KOHTPOJIBHBIE 3aaHHs Tt 2 U 3 KYPCOB TEXHUUYECKUX (DaKyIbTETOB 3a04HOM (pOpMBbI OOyUeHHSs /
Hosocub. roc. Texn. yH-T ; [cocT. . I'. Marymkus]. - HoBocubupck, 2008. - 62, [2] c. : un., Tabo..
- Pesxum nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000088374

2. MeTposiorust u U3MEPUTETbHAS TEXHUKA | METOAMYECKOE PYKOBOICTBO K BBITIOJTHEHHIO
nmaboparopHoro mpaktukyma s 1 kypca ABT® (manpasnenuii 12.03.01, 12.03.04, 09.03.02), 3
Kypca TEXHHYECKHX CIEHAIBHOCTEN npyrux dakyasretos / HoBocuO. roc. TexH. yH-T ; [cocT.: B.
K. Bepecnes, I'. I'. Marymkun, A. 3. Kacriep]. - HoBocubupck, 2017. - 56, [2] ¢. : v, Tabun.. -
Pexum nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000235091

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
thermal and nuclear power plants

Course: 4, semester : 8

Semester
Ne Kind of activity 8
1 | Total credits 7
2 | Total hours 252
Total classes in the contact form,
3 86
hours
4 | Lectures, hours 28
Practical lessons, hours 28
Laboratory studies, hours 14
of them in an active and
7 1. . 46
interactive form, hours
Consultations, hours 14
9 | Independent work, hours 166

External requirements

is able to search, critical analysis and synthesis of information, apply a systematic approach to solving the set
Tasks; regarding the following learning results:

uses a systematic approach to solve problems

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

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

Requirements for the results of mastering the discipline

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

uses a systematic approach to solve problems

1. To be able to present the results of the solution of individual tasks in a form Seminars; Laboratory works;
convenient to perceive, to be able to conduct studies of accuracy and performance | |ndependent work
indicators of information and power systems

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

2. Know the thermal Schemes Lections; Seminars; Independent
work

3. On modern energy development trends Lections; Seminars; Independent
work

4. Know the basic principles of production of electricity and heat Lections; Seminars; Laboratory

works; Independent work




uses a systematic approach to solve problems

5. apply methods for comparing the effectiveness of the use of different energy

resources.

Lections; Seminars; Laboratory
works; Independent work

6. To be able to choose computing tools for designing devices and control systems

Lections; Seminars; Laboratory
works; Independent work

7. Modes of operation and optimal parameters of power equipment and in general

Lections; Seminars; Laboratory

TPP, NPP works; Independent work
Content and structure of the discipline
Table 3.1
Active Links to learning . A
Themes forms, hours Hours results Learning activities
Semester: 8
Didactic unit: Three-phase electrical circuits
1. Modern trends in energy 2 3 Lecture
development.
2. Types of power plants. Energy
Indicators of Condensation TPPs,
NPPs, PSU, GTU -TPP, Energy 2 4 Lecture

Indicators, CHPP with Steam, Gas
Turbines and Steel Installations.

Didactic unit: Thermal schemes of power plants and their calculation.

3. Specificity of the conditions of
operation of structural materials in
this. Summary, thermal insulation
and heat-resistant materials used in
EPS. Technical and economic
indicators, physical characteristics,
working conditions. Basics of
choosing materials.

2,5,6,7

Calculation of thermal circuits,
development of optimal variants

Didactic unit: Method of energy balance, thermal effi

ciency, regeneration.

4. Thermal efficiency and energy
phaseners. Energy Balance and
efficiency. Modes of operation.
Graphics of thermal loads. Fuel
economy when combined energy
production on external thermal
consumption. Regenerative heated
nutrient water. Couple heat and
production selection. Methods for
calculating thermal circuits.

2,4,5,6,7

Lecture

Didactic unit: Choosing equipment TPP, NPPs and questions of its maneuverability and equipment

characteristics.

5. Nutritious and deaeratorics.
Selection of auxiliary equipment.
Energy maneuverable
characteristics of TPP equipment
and nuclear power plants. Methods
of covering the peaks and load
failures by power systems. Starting
schemes of power units.

57

Lecture

Didactic unit: Technical systems of the TPP, NPP.




6. Technical water s_upply. Fuel_ 4 3 Lecture
economy. Gas cleaning, ashlacking.
Didactic unit: Layout of the TPP and NPP.
7. Choosing a construction site.
General Plans for TPP and NPP.
Basic requirements for the layout of 4 3 Lecture
the main buildings of the TPP,
NPP. Types of layouts.
Table 3.2
Active Links to learning . s
Themes forms, hours Hours results Learning activities

Semester: 8
Didactic unit: Three-phase electrical circuits

Laboratory work is performed in
1. Construction of power 4 4 1467 the laboratory of thermal power

installation energy installation

plants using a teacher. Protection
of work.

Didactic unit: Method of energy balance, thermal effi

ciency, regeneration.

2. Determination of the efficiency

Laboratory work is performed in
the laboratory of heat energy

of the heat power plant operation. 4 4 1.5,6,7 installations using a teacher.
Protection of work.
Didactic unit: Technical systems of the TPP, NPP.
Laboratory work is performed in
3. Research of thermodynamic the laboratory of heat energy
. 6 6 1,4,6,7 . . X
processes Piston compressor installations using a teacher.
Protection of work.
Table 3.3
Active Links to learning . A
Themes forms, hours Hours results Learning activities
Semester: 8
Didactic unit: Three-phase electrical circuits
1. TPPs in the EE and heat 2 2 4 Solving tasks

production system.

Didactic unit: Thermal schemes of power plants and their calculation.

2. Thermodynamic bases of the

. 6 6 1,4,7 Solution of the tasks.
operation of thermal power plants
3. Heat schemes 4 4 1,2,6 Solving tasks
4. Definition of the regeneration 2 2 2.7 Solving tasks

system.

Didactic unit: Method of energy balance, thermal effi

ciency, regenera

tion.

5. Energy and exergic analysis of

the operation of the TPP 4 4 1,567 Solving tasks

6. Calculation of the mixing point. 2 2 2,6 Solution .Of the problem of
regeneration system

7. Calculation of performance of

the efficiency of the power unit at a 2 2 1,4,5,7 Solving tasks

given mode.




Didactic unit: Choosing equipment TPP, NPPs and questions of its maneuverability and equipment
characteristics.

8. Calculation of the network
installation. Calculation of 2 2 2,6 Solving tasks
regenerative heaters.

9. Calculation of deaerator. 2 2 2,6 Solving tasks

Didactic unit: Technical systems of the TPP, NPP.

10. TES Systems 2 2 1,357 Choosing equipment

Literary sources

Main literature
1. I'puroprseBa O. K. Ternosuepreruka. TennoBas SKOHOMUYHOCTh MApOTYPOUHHBIX SHEPTOOIOKOB
. yue6noe mocobue / O. K. I'puropeera, O. B. Bopyiu ; HoBocu®. roc. TexH. yH-T. - HoBocHOHpCK,
2016. - 46, [4] c. : un.. - Pesxum noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000232434
2. bopym O. B. Ilapora3oBsie ycTaHOBKU : [yueOHOE mOCOOHE MIJis CTyAEHTOB, O0YYaIOMUXCS 110
HakanmaBpckoii porpamMme HarpaeieHus "TermnosHepreruka u terwiorexauka’'] / O. B. bopym, O.
K. I'puropresa ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2016. - 61, [2] c. : wi., Tabi.. - Pexum
nocrtyma; http://elibrary.nstu.ru/source?bib_1d=vtls000233333
3. OBC IPRbooks [DnexTpoHHBIH pecypc] | 3JeKTPOHHO-OMOIHMOTEYHAs CHCTEMA. -
[Poccusi], 2010. - Pesxum noctyma: http://www.iprbookshop.ru/. - 3ars. ¢ sxpana.

Additional literature

1. Kommnexcubie uccnenoanust TOC ¢ HoBbIMU TexHoJorusamu : [MoHorpadwus / I1. A. IluaHMKOB
u ap.]. - HoBocubupck, 2005, - 527 ¢. : ui.. - Pexum nocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000044903

2. Hoznpenko I'. B. KomrnekcHeIi 3kcepreTudeckuii anamus sHeprooaokoB TOC ¢ HOBbIMHU
texHosiorusimu : [MoHorpadusi| / I'. B. Hosapenko, I1. A. Illunaukos ; HoBocu®. roc. TeXH. yH-T. -
Hosocubupck, 2009. - 189 c. : cxemsr, Tabur.. - Pexum nocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000114819

Internet resources

1. Bonpmas sueprerrxa Horocubupcka (HoBocubupckanepro) [DaekTpoHHsIii pecypc] //
bubnuorexa cubupckoro kpaeseneHus. - Pexxum

noctyna: http://bsk.nios.ru/content/bolshaya-energetika-novosibirska-novosibirskenergo.html. -
3arJi. ¢ 3KpaHa.

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. Pacuer TerioBbIX cXeM TerIO(UKAILIMOHHBIX MAapOTYPOUHHBIX YCTAHOBOK | METOAUYECKHE
yKa3aHUs K KYPCOBOMY U IUILJIOMHOMY MpOeKTUpoBaHuio st 4 u 5 kypcor @IH Bcex popm
obyuenus (cneruansHocT 140100, 140101, 220301, 220700) / HoBocHO. roc. TeXH. YH-T ; [COCT.:
O. K. I'puropeesa, O. B. bopym]. - HoBocubupck, 2014. - 62, [1] ¢. : w., Tabin.. - Pesxum noctyna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000199746




2. Pacuer TeruioBrix cxem napotypOounHeix TOC : MeTomuueckne yka3aHus K KypCOBOMY U
IOUIUTIOMHOMY TTPOeKTHpOoBaHuUIO 1iist 4 u 5 kypcoB @IH Bcex dopm oOyueHus (CreruaisHOCTH
140100, 140101, 140104, 220301, 140204) / Hoeocu®. roc. TexH. yH-T ; [cocT.: O. K. I'puropsesa,
O. B. bopym]. - HoBocubupck, 2010. - 57, [1] ¢. : ., Tabun.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000148924

3. Termoras anextpocranius Ha 6a3e JIBC : meToguueckue ykazanus Kk jabopaTopHbIM paboTam
st ®OH 2-4 xkypcos Bcex popm oOyueHus u Bcex HanpasieHuii / HoBocuO. roc. TeXH. yH-T |
[coct. I'. B. Hosnpenko, FO. U. Ilapos, U. B. bopomuxuH]. - HoBocu6upck, 2006. - 39 ¢. : un.. -
Pesxum nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000059932

4, IMuanankos I1. A. TerioBele aeKkTpUYecKre CTAHAH [ DJIEKTPOHHBIN pecypc] : dJeKTPOHHBIHA
yuebHo-meromuueckuii komrureke / I1. A. Illunnaukos ; HoBocu®. roc. TexH. yH-T. - HoBocHOHpCK,
[2012]. - Pesxum noctyma: http://elibrary nstu.ru/source?bib_id=vtls000174203. - 3arn. ¢ skpaHa.
5. Opranmsanus caMmocTosTeapHON paboTsl cTyaeHToB HoBOCHOMPCKOro rocyiapcTBEHHOTO
TEXHHUUYECKOTO YHUBEPCHUTETA | MeTonnuecKkoe pykoBonctso / HoBocu®. roc. TexH. yH-T ; [cocT.: 0.
B. Huxutus, T. FO. Cypruna). - HoBocubupck, 2016. - 19, [1] c. : Tabn.. - Pesxum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000234042

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

Heat engines and superchargers

Course: 4, semester : 8

Semester
Ne Kind of activity 8
1 | Total credits 7
2 | Total hours 252
Total classes in the contact form,
3 86
hours
4 | Lectures, hours 28
Practical lessons, hours 28
Laboratory studies, hours 14
of them in an active and
7 1. . 46
interactive form, hours
Consultations, hours 14
9 | Independent work, hours 166

External requirements

is able to search, critical analysis and synthesis of information, apply a systematic approach to solving the set

Tasks; regarding the following learning results:

uses a systematic approach to solve problems

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

regarding the following learning results:

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

activity.

Requirements for the results of mastering the discipline

The results of the study of the discipline

Forms of organizing classes

uses a systematic approach to solve problems

1. To be able to use reference literature

Lections; Seminars; Laboratory
works; Independent work

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

of the labor market in the

2. to have an idea of ??the approach to solving processing tasks data in high-tech
technologies; On the problems arising in solving multidimensional inverse
problems, and how to solve them

Lections; Seminars; Laboratory
works; Independent work

3. to be able to use professional literature, reference data, technical documentation,
including use (with a dictionary) foreign technical literature

Lections; Seminars; Laboratory
works; Independent work

uses a systematic approach to solve problems




4. Own modern means of automated control

Lections; Seminars; Laboratory
works; Independent work

Content and structure of the discipline

Table 3.1

Active

Links to learning

Themes forms, hours Hours resulis Learning activities
Semester: 8
Didactic unit: Internal combustion engines (DVS)
L . There is a summary, asks
1. The principle of the operation of 2 13,4 questions about
four-stroke DVS . :
incomprehensible places
2. Theoretlcgl DVS cycles and 4 2.3, 4 The abstract
their comparison
3. Indicator diagram of four-stroke .
. . - 2 3,4 leads a summary, sets questions
engine, medium-indicator pressure
4. Principle of operation and
indicator diagram of two-stroke 2 3,4 The abstract
engine
Didactic unit: Steam and gas turbines
. . There is a summary, asks
5. The simplest technological 2 3,4 questions about
scheme of TPPs . .
incomprehensible places
6. Cycles of steam-turbine
installations 4 3,4 The abstract
7. cycles of gas turbine settings 2 3,4 The abstract
8. Cycles of the vapor-gas 2 3,4 The abstract
installations
Didactic unit: Superchargers
9. Compressors, pumps, fans 4 3,4 The abstract
10. Principle of operation and 4 3.4 The abstract
compressor cycles
Table 3.2
Active Links to learning . oL
Themes forms, hours Hours results Learning activities
Semester: 8
Didactic unit: Internal combustion engines (DVS)
. Get acquainted with the main
characterisics of the onging) 8 | 4 | L34 |oraphicformat
g Reading the editor Photoshop
2. Determination of the efficiency Get acquainted with the main
of the operation of the heat energy 8 4 3,4 graphic formats.
installation based on the DVS Reading the editor Photoshop
Didactic unit: Superchargers
. . Get acquainted with the main
3. Study of the properties of Linear 8 6 2.3 4 graphic formats.

and corner movements

Reading the editor Photoshop




Table 3.3

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

Semester: 8
Didactic unit: Internal combustion engines (DVS)

LdiCUIALEs UTE CHICIETIVY artu

compares them among
2. Calculation of OTTO cycles, a themselves for Otto cycles, a
diesel engine and a trinker with the 12 18 2,3, 4 diesel engine and trinker, depicts
same compression degrees cycles in PV and TS diagrams,

designs The report and protects

it

Didactic unit: Steam and gas turbines

Calculates regenerative feeding
water heaters, deaerator and

10 10 1,3,4 other vocational elements, builds
cycle PPU in the PS diagram,
draws up a report and protects it

1. Calculation of the thermal
circuit of a steam turbine unit

Table 3.4

Active Links to learning

forms. hours| HOUTS esults Learning activities

Themes

Semester: 8

Didactic unit: Superchargers

Acquaintance with the Module
1. Principle of operation and cycles 1234 "Education Environment™;

of compressors S Presentations, regulatory
documentation.

Literary sources

Main literature

1. ITTapor FO. Y. Tepmopguuamuka u teronepenada : [yaebnuk] / FO. M. Ilapos. - HoBocubupck,
2019. - 309, [1] c. : un.. - Pesxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000241862

2. OBunnHuKOB 1O. B. OcHOBHI TeruorexHuky : [yuebnuk| / FO. B. OBunnnaukos, C. JL
Enucrparos, FO. U. Illapos. - HoBocubupck, 2018. - 552, [1] ¢. : un.. - Pexxum noctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls00023813 1

3. Hozmpenko I'. B. KommnunekcHsIi 3xcepreTrueckuii anamms dHeproodokoB TOC ¢ HOBBIMU
texuosiorusimu : [Monorpadusi| / I'. B. Hoznpenxo, I1. A. Illunnuxos ; HoBocu®. roc. TeXH. yH-T. -
Hosocubupck, 2009. - 189 c. : cxemsr, Tabu.. - Pexxum nocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000114819

Additional literature

1. Kommuiexcusbie uccnenopanus TOC ¢ HoBbiMU TexHONOrusmu : [Monorpadus / I1. A. IluaamMKOB
u ap.]. - HoBocubupck, 2005. - 527 ¢. : .. - Pexum nocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000044903

2. Enuctparos C. JI. KorenpHble yCTaHOBKHU U ITaporeHepaTopsl | yueoHoe mocodue / C. JL.
Enucrparos, FO. U. Illapos ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2017. - 96, [5] ¢. : ui.,
tabu.. - Pesxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000237085

Internet resources

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



2. Ckpsioun U. B. Termnorexuauka [Dnextponnsiil pecype]. Kypce nexuum / Y. B. Cxpsious //
XuMuK ru : caiit 0 xumun. — Pexum nocrymna:

http://www.xumuk.ru/search/retrieval. php?query=%F 1%E A%F0%FF%E 1 %E8%ED&go. x=0&go.
y=0&sselected=. — 3aru. ¢ sxpana.

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

5. http://znanium.com/

Methodical support and software

Methodological support
1. Teroniepenaya : MeToguYeckue ykazaHus K jjaboparopHeiM pabotam mist ®IH Bcex popm
o0yuenus u Bcex Hanpasiienuii / HoBocub. roc. texu. yu-T ; [cocT.: FO. W. Ilapos, I1. A.
IMTuaaukos]. - HoBocubupck, 2018. - 36, [2] ¢. : un., Tabi.. - Pesxxum goctyma:
http://elibrary. nstu.ru/source?bib_id=vtls000238839
2. Mapos KO. 1. OcHoBeI TeruioTexXHUKH U riepeHoc 3Heprun u Maccel (OTullDM) [DnexTpoHHBIM
pecypce] : cnaiin-korcnext sekuwmii / FO. U, Ilapos ; HoBocu®. roc. TexH. yH-T. - HoBocuOUpCK,
[2015]. - Pesxum mocrtyma: http://elibrary.nstu.ru/source?bib_1d=vtls000214445. - 3arn. ¢ sxpaHa.

Specialized software

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

2 Microsoft Office Application Pack



ANNOTATION OF THE PROGRAM
Electrical equipment of power plants

Course: 4, semester : 8

Semester
Ne Kind of activity 8
1 | Total credits 5
2 | Total hours 180
Total classes in the contact form,
3 66
hours
4 | Lectures, hours 14
Practical lessons, hours 28
Laboratory studies, hours 14
of them in an active and
7 1. . 16
interactive form, hours
Consultations, hours 8
9 | Independent work, hours 114

External requirements

is able to determine the range of tasks in the framework of the target and choose the best ways to solve them,
based on existing legal norms, resources available and restrictions; regarding the following learning results:

Chooses the optimal way to solve problems, given the current legal norms and the existing conditions, resources
and restrictions

Calculates on typical methods, design technological equipment in accordance with the technical assignment;
regarding the following learning results:

Conduct a preliminary feasibility study of the project development of objects of professional activity

Requirements for the results of mastering the discipline

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

Chooses the optimal way to solve problems, given the current legal norms and the existing
conditions, resources and restrictions

1. UK-2. 2 2. Selects the optimal way to solve problems, given the current legal Lections; Seminars; Laboratory
norms and the existing conditions, resources and restrictions works

Conduct a preliminary feasibility study of the project development of objects of professional
activity
2. PC-8.V /PC. 2 2. Conduct a preliminary feasibility study of the design Lections; Seminars; Laboratory
development of objects of professional activity works; Independent work

Content and structure of the discipline



Table 3.1

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 8

Didactic unit: Creating three-dimensional objects by the method of lofting.

1. Basic information about the
power system. The power system
and its components. Requirements
for quality of electricity. Power
loss, energy in electrical network
elements, loss and voltage drop.
Mode of operation of electrical
installations. Electric load graphs.

1,2

Lecture

Didactic unit: Basic equipment of power plants

2. Turbogenerators and
hydrogenerators. General principles
of the device. Main parameters,

types.

1,2

Lecture

3. Power transformers and
autotransformers. Types and main
characteristics. Features of
autotransformers.

1,2

Lecture

Didactic unit: Switching and mea

suring devices

4. Select switching devices. Types
and causes of short circuits.
Calculation of short circuit
currents. Characteristics of the
transition process with a
three-phase short circuit. Selection
of measuring devices.

1,2

Lecture

Didactic unit: Main schemes of power plants and substations

5. Main circuits of electrical
compounds of power plants.
Distributional circuits.

2

1,2

Lecture

Didactic unit: Own power plants

6. Own items of thermal power
plants. Equity mechanisms. Power
supply schemes.

1,2

Lecture

Didactic unit: Repair controls

7. Relay protection and automation
of power plants. Appointment and
basic requirements for relay
protection and automation.
Characteristics of the main types of
protection of electrical equipment
of power plants.

1,2

Lecture

Table 3.2

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 8




Didactic unit: Basic equipment of power plants

1. Restriction of short circuit

5 1,2 Laboratory work.
currents
Didactic unit: Switching and measuring devices
2. Acquaintance with the designs of 5 12 Laboratory work

high-voltage devices

Didactic unit: Main schemes of power plants and substations

3. Operational switching in

distribution device circuits 4 1,2 Laboratory work

Table 3.3

Themes Active Hours Links to learning

forms, hours results Learning activities

Semester: 8

Didactic unit: Basic equipment of power plants

2. Selection of generators,
transformers and autotransformers
in the main schemes of power 4 6 1,2 Practical lesson
plants, selection of sectional
reactors for CHP

6. Selection of linear and sectional

reactors in the CHP Schemes 2 1,2 Practical lesson

Didactic unit: Switching and measuring devices

3. Choosing switches and
disconnectors in the main schemes 4 6 1,2 Practical lesson
of power plants

4. Selection of measuring

transformers of current and voltage 4 1.2 Practical lesson

Didactic unit: Main schemes of power plants and substations

1. Development of the block

diagram of a thermal power station 4 6 1.2 Practical lesson
5. Selection of distribution devices
and compilation of main electrical 4 4 12 Practical lesson

compounds of power plants and
substations

Literary sources

Main literature

1. DnexTpuyeckast 4acTh TETUIOBBIX JIEKTPUYECKHUX CTaHLMi : [yueOHnuk / M. A. Kymapes u np.|. -
Hosocubupck, 2019. - 273, [1] c. : .. - Pexxum gocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000242125

2. Benornazor A. B. Cnalig-koHCHEKT 1o Kypcy «DIeKTpooOopya0oBaHHE 3JIEKTPOCTAHITHN)
[DmexTponHsIii pecypc] : koucrekT jekuuii / A. B. Bemornasos ; HoBocu®. roc. TexH. yH-T. -
Hosocubupck, [2015]. - Pesxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000216547. -
3ary. ¢ sKpaHa.

Additional literature

1. Bribop anekTpoobopynoBaHus U pa3pabOTKa TIaBHOM CXEeMbI TETJIOBOM JIEKTPHUYECKOM
cranuud : [yueOHoe mocodue / M. A. Kynapes u ap.] ; HoBocu®. roc. TexH. yH-T. - HoBocuOHpCK,
2018. - 163, [1] c. : .. - Pexxum moctymna: http://elibrary.nstu.ru/source?bib_id=vtls000237762




2. bemornazos A. B. Cnaiin-koHCOeKT 1o Kypcy «Pexumer 21eKTpoo0opyIoBaHuUS HIEKTPUIECKUX
cTaHLMD [DeKTpOoHHBIH pecypc] | koHcnekT jekuuii / A. B. Benornasos ; HoBocu®. roc. TexH.
yH-T. - HoBocubupck, [2016]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000233561. - 3arx. ¢ sxpaHa.

Internet resources
1. IIpaBuia TEXHUYECKON 3KCILTyaTalluy 3JIEKTPUYECKUX CTaHUN U ceTeil Poccuiickoi
Oenepaunu [DnektponHsiil pecypce] : P 34.20.501-95. — 15-e u3n., nmepepad. u non. — Pexxum
nocryma: http://www.elec.ru/library/rd/rd 34 20 501-95.html. — 3ar. ¢ skpana.

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

3. O6yxoB C. I'. MukporuaposaeKTpOCTAHITHHN ;| KypC JIEKIIUH K nporpamme «Bo3o0OHOBIsIEMbIE
ucTOUHMKY dHeprumy [Inextponnsiii pecypc] / C. I'. O6yxos. — Tomck, 2009. — Pexxum moctymna:
http://portal tpu.ru/SHARED/s/SEROB/uchebrab3/Tabdists3/kons 1 microges.pdf. — 3armn. ¢
3KpaHa.

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

5. O6yxoB C. I'. Mukporuapo3nekTpoCTaHIIUH : KypC JIEKLIUA K MaruCTepCKOi IporpaMmme
«BozoOHoBsIeMBIe HCcTOUHMKY YHEprum» [DnextponHsli pecypc] / C. I'. O6yxos. — Tomck, 2009. —
63 c. — Pexxum nocrtyma :

http://portal tpu.ru/SHARED/s/SEROB/uchebrab3/Tabdists3/kons 1 microges.pdf. — 3ari. ¢

JKpaHa.

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

7. http://znanium.com/

Methodical support and software

Methodological support

1. DnexTpruyeckas 4acTh JNEKTPUUESCKUX CTAHIMI U MOACTAHLINK [ DJIeKTPOHHBII pecypc] :
SJIEKTPOHHBIN y4eOHo-MeTomuueckuii komruieke / M. A. Kymapes [u ap.] ; HoBocu6. roc. TexH.
yH-T. - HoBocubupck, [2020]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000242619. - 3ars. ¢ sxpana.

2. DNIeKTpUYECKHe CTAHITUH U TOACTAHIIUN | METOAUYECKUE YKA3AHUS K BBITTOJIHEHUIO
nmaboparopHsIx pador Ne 1, 2, 3, 4 nna ¢akyneTera 3HepreTuku no HamnpasieHuto 140400.62
"DeKTPOIHEPreTHKA U JIEKTPOTEXHHUKA" Bcex ¢opm oOyuenus / HoBocu6. roc. TeXH. yH-T ;
[cocT.: B. . Knrouenosuy, I'. A. Capanynos, JI. b. beikosa]. - HoBocubupck, 2014. - 58, [2] c. :
wit., Tabi.. - Peskum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000186143

3. DyeKTpUYecKHe CTaHIUW Y TIOACTAHLIMY | METOANYECKHE YKA3aHHS K BBITIOJTHEHHIO
nabopatopHsIx paboT Ne 5, 6, 7, 8 i Bcex KypcoB ¢akyabTeTa SHEpPreTHKH (HarpasIeHue
140400.62 "DnexTpodHepreTHKa U 3IEKTPOTEXHHUKA'") Bcex (opm oOyuenus / HoBocu®. roc. TexH.
yH-T ; [cocT.: B. M. Kimrouenosuu u ap.|. - HoBocubupck, 2013. - 71, [2] ¢. : un., Tabn.. - Pesxxum
noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000185756

4. DnekTpooOOPyIOBaHHUE IEKTPOCTAHIINHN | METONUYECKHE YKa3aHUs K BeimoaHeHnuto PI'P ons
®DH mo nanpasnennto "TerutosHepreTrka u TeruioTexuuka” Bcex Gopm ooyuenwst / HoBocu®. roc.
TexH. YH-T ; [cocT.: A. B. benornasos, I'. M. I'naseipunal. - HoBocubupck, 2014. - 26, [3] ¢. : w,
tabu.. - Pesxum mocryma: http://elibrary . nstu.ru/source?bib_1d=vtls000199289

5. OpraHu3saius caMoCTOSATENILHOU paboThl cTyAeHTOB HOBOCHOMPCKOro rocy1apCTBEHHOTO
TEXHHUYECKOTO YHHUBEPCHTETA | MeTonHuecKoe pykoBoncTso / HoBocu®. roc. TexH. yH-T ; [cocT.: FO.
B. Hukutun, T. FO. Cypruna). - HoBocubupck, 2016. - 19, [1] ¢. : Tabn.. - Pexum gocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000234042

Specialized software
1 Operating System Microsoft Windows



2 Microsoft Office Application Pack



ANNOTATION OF THE PROGRAM
Heat-shared equipment of enterprises

Course: 4, semester : 8

Semester
Ne Kind of activity 8
1 | Total credits 5
2 | Total hours 180
Total classes in the contact form,
3 66
hours
4 | Lectures, hours 14
Practical lessons, hours 28
Laboratory studies, hours 14
of them in an active and
7 1. . 16
interactive form, hours
Consultations, hours 8
9 | Independent work, hours 114

External requirements

is able to determine the range of tasks in the framework of the target and choose the best ways to solve them,
based on existing legal norms, resources available and restrictions; regarding the following learning results:

Chooses the optimal way to solve problems, given the current legal norms and the existing conditions, resources
and restrictions

Calculates on typical methods, design technological equipment in accordance with the technical assignment;
regarding the following learning results:

Conduct a preliminary feasibility study of the project development of objects of professional activity

Requirements for the results of mastering the discipline

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

Chooses the optimal way to solve problems, given the current legal norms and the existing
conditions, resources and restrictions

1. To be able to use the Internet Lections; Seminars; Laboratory
works; Independent work

Conduct a preliminary feasibility study of the project development of objects of professional
activity

2. to have experience working with reference literature Lections; Seminars; Laboratory
works; Independent work

Chooses the optimal way to solve problems, given the current legal norms and the existing
conditions, resources and restrictions




3. to know the main physical properties of liquids and gases, general laws and
equations of the statics, kinematics and dynamics of liquids and gases, the features
of physical and mathematical modeling of one-dimensional and three-dimensional,
subsonic and supersonic, laminar and turbulent flows of perfect and real
incompressible and compressible liquids

Lections; Seminars; Laboratory
works; Independent work

Conduct a preliminary feasibility study of the project development of objects of professional

activity

4. To be able to calculate temperature fields (fields of substances concentrations) in
flow fluids and gases, in elements of the design of thermal and heat technology
plants in order to intensify the processes of heat and mass transfer, ensuring the
normal temperature mode of the equipment and minimizing heat loss of heat

Lections; Seminars; Laboratory
works; Independent work

Chooses the optimal way to solve problems, given the current legal norms and the existing

conditions, resources and restrictions

5. to be able to use professional literature, reference data, technical documentation,
including use (with a dictionary) foreign technical literature

Lections; Seminars; Laboratory
works; Independent work

6. Read drawings and schemes, perform technical images in accordance with the
requirements of ECD standards, perform sketching, detailing, assembly drawings,
technical schemes, including using computer graphics: Factors affecting the
efficiency of the team and the conditions for effective teamwork

Lections; Seminars; Laboratory
works; Independent work

Conduct a preliminary feasibility study of the project development of objects of professional

activity

7. Obtain the basics of calculating the processes of heat and mass transfer in
elements of heat engineering and heat engineering equipment

Lections; Seminars; Laboratory
works

Content and structure of the discipline

Table 3.1

Active Links to learning
Themes forms, hours Hours results

Learning activities

Semester: 8

Didactic unit: Modes of operation of the traction electric motor

1. Network heaters 1 2 1,3,4,5,6,7 | The abstract

2. Regenerative feeding water 1 2 2,3,4,5,6,7 | leads a summary, sets questions
heaters

3. Condestator Couple 1 2 3,4,5,6,7 | The abstract

4. Water economizer 1 2 3,4,5,6,7 | leads a summary, sets questions
5. Air heater 1 2 3,4,56,7 The abstract

Didactic unit: Random Vectors, Numerical Characteristics, Difference Models

6. Deaerator 1 2 3,4,5,6,7 | leads a summary, sets questions
7. Cooling Movement 1 2 3,4,5,6,7 | The abstract
Table 3.2
Themes Active Hours Links to learning Learning activities

forms, hours results




Semester: 8

Didactic unit: Modes of operation of the traction electric motor

1. Calculation of heat transfer in

Calculates heat transfer from
water inside the pipes, heat
transfer to the surrounding air
from the finned outer surface,

heating convector 2 1411,2,3,45,6,7 determines the coefficient heat
transfer, the average temperature
difference between the coolants
and the given warmth
Table 3.3
Active Links to learning . s
Themes forms, hours Hours results Learning activities
Semester: 8

Didactic unit: Modes of operation of the traction electric motor

1. Calculation of recovery heat
exchangers

5

20

1,3,4,56,7

solves the task of calculating
recovery heat exchangers under
the guidance of the teacher

Didactic unit: Random Vectors, Numerical Characteristics, Difference Models

2. Calculation of mixing heat

solves the task of calculating

exchanaers 2 8 2,3,4,5,6,7 [recovery heat exchangers under
g the guidance of the teacher
Table 3.4
Active Links to learning . s
Themes forms. hours Hours results Learning activities
Semester: 8

Didactic unit: Random Vectors, Numerical Characteristics, Difference Models

1. Calculation of mixing heat
exchangers

1,2,3,4,56

Acquaintance with mixing heat
exchangers

Literary sources

Main literature

1. [lTapor K). U. Ternnmosuepretuueckue ycraHoBku 1C [DnekTpoHHbBIN pecypc] :
CHANI-KOHCITEKT JIEKIHH ISl CTyIeHTOB crienranbHocTH 220301 "ABTOMaTH3aIMS
TEXHOJIOTMYECKUX IMPOLIECCOB U MPOU3BOCTB (B TOIIMBHO-YHEPTeTUUECKOM KOMIUIEKCe)" BCeX
dopm obyuenus / FO. U. Ilapos ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2009. - 1 31ekTpoH.
ont. auck (CD-ROM). - Pexxum moctyma: http://elibrary. nstu.ru/source?bib_1d=vtls000114655. -
3arn. ¢ sTukeTky Aucka.- Per. ceunerensctBo Nel6530.
2. Mlapoe FO. Y. Tepmonunamuka u terutonepenada : [yaeduuk| / FO. K. Illapos. - HoBocubupck,
2019. - 309, [1] c. : mn.. - Peskum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000241862

3. OBuunnukos FO. B. OcHoBsl Teruiorexuuku : [yuebnuk] / F0. B. Opunnnunkos, C. JL
Enucrparos, FO. U. Ilapos. - HoBocubupck, 2018. - 552, [1] ¢. : wn.. - Pesxxum goctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls00023813 1

4, DNeKTPOTEXHOJIOrHYeCKHUe YCTAHOBKH U CHCTEMBI. Teruionepenada B dJ1eKTPOTEXHOJIOTUH.
VopaxHeHus u 3ama4n | yueOHoe mocobue ajist By30B no crienuaibHocTu 140605
"DIEeKTPOTEXHOIOTUYECKHE YCTAHOBKH M CUCTEMBI', HampaBjieHus moarotoBku 140600
"DNeKTPOTEXHUKA, dJIEKTpOoMeXxaHuka u dektporexuonorun” / [B. C. UepenuuueHko u Ap.| ; moxq
pen. B. C. Uepenuuuenko, A. 1. Anudepora. - HoBocubupck, 2011. - 570 c. : cxemsr, Ta0m.. -
Pesxxum noctyma: http://elibrary nstu.ru/source?bib_1d=vtls000162819. - ITapan. Tut. J1. aHII..




5. ITapoe FO. W. TeromaccooOmen [DeKTpOHHBIH pecypc] | yaeOHO-MEeTOMMYECKHI KOMILIEKC /
0. W. apos. ; HoBocu®6. roc. TexH. yH-T. - HoBocuOupck, 2013. - 1 ajekTpoH. onT. QucK
(CD-ROM). - Pexxum noctyma: http://elibrary nstu.ru/source?bib_1d=vtls000182697. - 3arm. ¢
STHKETKH JUCKA.

6. ITlapos FO. 1. TermosHepreTrka [DaeKTPOHHBIN pecypc] | yueOHO-METOUYECKHI KOMILIEKC /
10. U. [Tapos ; HoBocub. roc. TexH. yH-T. - HoBocuOupck, 2013. - 1 a1exTpoH. onT. JUCK
(CD-ROM). - Pexxum noctyma: http://elibrary.nstu.ru/source?bib_1d=vtls00018268S5. - 3armn. ¢
STUKETKH JUCKA.

7. lllapos KO. U. Pacuer TermnooOMeHHHUKOB [ DNMeKTPOHHEIN pecypc]| : 2JeKTpOHHOE yueOHOe
rnocodue : 15t CTYAEHTOB-3a04UHUKOB crienuanbHOCTH 140101 "TernoBeie snekTpuyeckue
cranuuu" nuctanumnonHoro odydenus / [llapos FO. Y. ; HoBocu®. roc. TexH. yH-T. - HoBocuGHpCK,
2007(2009). - 1 anextpon. ont. guck (CD-ROM). - Pexxum nocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000156293. - 3arj. ¢ STUKETKH TUCKA.

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

2. IlTapor KO. . OCHOBBI TEMJIOTEXHUKU U ITEPEHOC SHEPTHU U MACCHI [ DJIeKTPOHHBIN pecypc] :
crnarig-koucrekt nekuii / FO. W. Ilapos ; Hopocu6. roc. TexH. yH-T. - HoBocubupck, 2015. - 1
anektpoH. ont. auck (CD-ROM). - Pexwum noctymna:
http://elibrary.nstu.ru/source?bib_id=vtls000221516. - 3ars. ¢ koHTelHEpA.

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

2. Cxpsioun U. B. Termorexuuka [Dnextponnsiil pecypc]. Kypce nexiun / Y. B. Ckpsious //
XuMuK .ru : caiit o xumun. — Pexum moctyma:

http://www.xumuk.ru/search/retrieval. php?query=%F 1%EA%F0%FF%E 1 %E8%ED&go. x=0&go.
y=0&sselected=. — 3aru. ¢ sxpana.

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

5. http://znanium.com/

Methodical support and software

Methodological support
1. Terutoniepenaya : MeTOOUYECKHE YKa3aHUs K pacueTHO-rpaduueckoii padore mis @OH Bcex
dopm oOyuenus: / Horocub. roc. TexH. yu-T ; [coct. FO. U. Illapog]. - HoBocubGupck, 2012. - 17, [2]
c. : un.. - Pexxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000168175
2. Teronepenaya : MeTonUUeCcKUe ykasaHus K jjadoparopasiM padoram mis ®OH Bcex dopm
o0yuenus u Bcex Hanpasenuii / HoBocub. roc. texu. yu-T ; [cocT.: FO. H. Ilapos, I1. A.

IMuanukos]. - HoBocubupck, 2018. - 36, [2] c. : win., Tabmn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000238839

3. Pacuer rermooomennuka L[TII | Mmeronuueckre ykazaHusi K pacueTHO-rpaduueckoi paboTe mis
®DOH Bcex dopm oOyueHus u Bcex Hanpasyenuii / Hopocub. roc. TexH. yH-T ; [coct. FO. K.
[Tapog]. - HoBocubupck, 2013. - 29, [2] ¢. : wi., Tadm.. - Pesxkum gocryma;
http://elibrary.nstu.ru/source?bib_id=vtls000185213. - 3arn. o6.: Pacuer terumooomennuka LIIT.

Specialized software

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

2 Microsoft Office Application Pack






ANNOTATION OF THE PROGRAM
Industrial power engineering

Course: 3, semester : 6

Semester
Ne Kind of activity 6
1 | Total credits 4
2 | Total hours 144
Total classes in the contact form,
3 66
hours
4 | Lectures, hours 36
Practical lessons, hours 18
Laboratory studies, hours 0
of them in an active and
7 1. . 8
interactive form, hours
Consultations, hours 10
9 | Independent work, hours 78

External requirements

is able to search, critical analysis and synthesis of information, apply a systematic approach to solving the set
Tasks; regarding the following learning results:

performs the search for the necessary information, its critical analysis and summarizes the analysis results for the
analysis for Solutions of the task
Calculates on typical methods, design technological equipment in accordance with the technical assignment;
regarding the following learning results:

Conduct a preliminary feasibility study of the project development of objects of professional activity

Requirements for the results of mastering the discipline

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

performs the search for the necessary information, its critical analysis and summarizes the
analysis results for the analysis for Solutions of the task

1. On the basic methods for calculating the efficiency of PP power consumption. Lections; Seminars; Independent
work

2. on the basic methods of improving the efficiency of heat and power processes in | _ections; Seminars; Independent

industrial energy installations. work

3. on the main types of thermalnergetic installations of PP Lections; Seminars; Independent
work

4. Basic machines of thermal system systems. Lections; Seminars; Independent
work

Conduct a preliminary feasibility study of the project development of objects of professional
activity




5. Calculate regulators of typical structures of electric drive control systems and

choose elements of power electronics.

Lections; Seminars; Independent

work

6. The structure of technological thermal power systems PP.

Lections; Independent work

7.Calculate the energy balance and corresponding indicators of the effectiveness of

technological apparatus.

Lections; Seminars; Independent

work

8. Conducting preliminary design development of professional activity objects

Seminars

Content and structure of the discipline

Table 3.1

Themes

Active
forms, hours

Hours

Links to learning
results

Semester: 6

Didactic unit: Fuel and energy complex (TEK).

1. Fuel-Energy Complex (TEK) - a large energy system. TEK
region, industrial enterprise (PP). Vertical and horizontal
connections. Interchangeability of energy resources.

Didactic unit: Energy technologies on PP

2. Thermal power system of industrial enterprises (TPP PP).
Heat and power balance of PP. Methods for rationalizing
power consumption of PP. Energy technological approach to
technological scheme PP.

1,2,6

Didactic unit: Heat-energy systems and their elements.

3. Thermal power schemes of PP and their main elements.

- gas and heat supply systems, heat exchangers: recuperators
and regenerators. Methods of engineering calculation of heat
exchangers.

- Furnaces, types of furnaces, thermal calculation.
Regeneration in the furnaces. Features of high-temperature
industrial heat exchangers.

- Medium-potential heat release systems: heat exchangers with
phase transition, evaporator installations.

14

1,6

Didactic unit: air technology systems, devices.

4, Systems using air.

- Moisturizing and drying processes, thermal calculation.

- Physico-chemical bases of drying materials. Drying settings,
calculation of drying.

3,4,5

Didactic unit: System devices, Use physico-chemical processes.

5. Technological systems of chemical production using
thermal energy.

- distillation and evaporation.

- Rectification.

1,4,7

Didactic unit: Cold manufacturing systems, Cryogenic devi

Ces.

6. Types of innovative behavior of firms in the market.
Integrated Evaluation of the Efficiency of the Chosen
Innovation Strategy

3,6,7

Didactic unit: High-temperature industrial technological in

stallations




7. Scope of high-temperature technological installations.
Classification, types, designs, energy balance and 4 1,2,6
characteristics of industrial furnace installations.

Table 3.2

Themes Active Hours Links to learning

forms, hours results Learning activities

Semester: 6

Didactic unit: Energy technologies on PP

The student meets the
accumulation of heat energy in
2 5 3,5 the heat supply schemes of
technological processes to
rationalize energy spending.

4. Calculation of thermal batteries
installed on the process line with
The purpose of reducing energy
consumption.

Didactic unit: Heat-energy systems and their elements.

1. Energy balance and the
super-energetic efficiency of the

parokompression of the Students analyze conflicts
refrigeration unit, aerialized 2 4 4,5 7,8 according to the given video
installation, operating along the phrases

cycle of the heyland, cryogenic gas

machine.

Didactic unit: Cold manufacturing systems, Cryogenic devices.

2. Technological scheme of heat
units. Thermal efficiency and
energy indicators. Energobalance.
Fuel consumption, warmth and 2 4 1,2,7,8
steam. Modes of operation.
Environmental peculiarities of the
work of power plants TPP

The student learns to conduct
technical and economic
calculations and assess the
consequences of rationalizing
proposals from the standpoint of
engineering analysis.

Didactic unit: High-temperature industrial technological installations

3. Calculation of the energy The student receives a practical
characteristics of high-temperature acquaintance with the energy
technological equipment (industrial 2 5 1,7 characteristics, learns to use the
furnace installation). Drawing up energy characteristic to solve
the energy balance. practical issues.

Literary sources

Main literature

1. Uepenauuenxo B. C. JIuctunnsuronusie snektponedn / B. C. Uepenauuenko. - HorocuOupck,
2009. - 395 c¢. : ., Tabn.. - Pesxxum noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000089595. -
Ilapan. tut. a. aHrI..

2. ITapor KO. U. DnekTpoHHBIN y4eOHO-METOMUYECKUN KOMILIEKC « TepMoauHaAMHUKA 1
Terutonepenauay [DnextporHbii pecypc] : koucnekt yekiuii / FO. K. lapos, O. K. I'puropeesa ;
Hogocu6. roc. Texn. yH-T. - HoBocubupck, [2017]. - Pexxum moctymna:
http://elibrary.nstu.ru/source?bib_id=vtls000233472. - 3arj. ¢ sxpana.

Additional literature
1. OpnoBa H. b. @u3uka TerioBBIX SBJIEHUH B ra3ax U KOHAEHCUPOBaHHBIX cpenax. COopHUK
TecToB : yueOHoe mocodue / H. b. Opnosa, B. I'. Jlyopoeckuii ; HoBocu6. roc. TexH. yH-T. -

Hosocubupck, 2019. - 64, [2] ¢. : wi.. - Pexum gocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000241025




2. Uepenauuenko B. C. ®usndeckue 0CHOBBI IpeoOpa3oBaHus dHEPTUH. Teronepenada B
yrpakHeHHsIX U 3anauax. Y. 3 ; yuebnoe mocobue [ 3 kypca OM® nuesnoro otaenenusi] / B. C.
Yepennuuenko, A. U. Amudepos, B. A. Cunuiipin ; HoBocu0. roc. TexH. yH-T. - HoBocHOMpPCK,
2003. - 76 ¢. : un.. - Pexxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000023793

3. KomruiekcHbIE HCCIIeNOBaHMS SHEPTOOIOKOB 3JIEKTPOCTAHIHI K 3JIEKTPOYCTAHOBOK
[Monorpagus / I1. A. Illuanukos u ap. ; nox oom. pex. I1. A. Illunaukoral. - HoBocubupck, 2020,
-498, [1] ¢. : un.. - Pexxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000242516. - om.
THT. JI., OTJL. QHTJI..

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

3. UznarenscTBo «Jlauby [DIEeKTpOHHEBIN pecypc] : 3JIeKTPOHHO-OMOIMOTeYHAast cCUCTeMa. -
[Poccus], 2010. - Pexxum moctyma: http://e.lanbook.com. - 3aru. ¢ 3xpaHa.

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

6. http://znanium.com/

Methodical support and software

Methodological support
1. bopym O. B. IlpomeimnenHas TeriosHepreTuka [ DJIEKTPOHHBIN pecypc| | 3MeKTpOHHBIN
yueOHo-MeTonuueckuii komruieke / O. B. Bopyn ; Horocu®. roc. TexH. yH-T. - HoBocHOUpCK,
[2012]. - Pesxum mnoctyma: http://elibrary nstu.ru/source?bib_id=vtls000174844. - 3arn. ¢ sxpaHa.
Specialized software

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

2 Microsoft Office Application Pack



ANNOTATION OF THE PROGRAM
technological energy carriers

Course: 3, semester : 6

Semester
Ne Kind of activity 6
1 | Total credits 4
2 | Total hours 144
Total classes in the contact form,
3 66
hours
4 | Lectures, hours 36
Practical lessons, hours 18
Laboratory studies, hours 0
of them in an active and
7 1. . 8
interactive form, hours
Consultations, hours 10
9 | Independent work, hours 78

External requirements

is able to search, critical analysis and synthesis of information, apply a systematic approach to solving the set
Tasks; regarding the following learning results:

performs the search for the necessary information, its critical analysis and summarizes the analysis results for the
analysis for Solutions of the task
Calculates on typical methods, design technological equipment in accordance with the technical assignment;
regarding the following learning results:

Conduct a preliminary feasibility study of the project development of objects of professional activity

Requirements for the results of mastering the discipline

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

performs the search for the necessary information, its critical analysis and summarizes the
analysis results for the analysis for Solutions of the task
1. To be able to use reference literature |

Conduct a preliminary feasibility study of the project development of objects of professional
activity
2. have experience in finding infractions on the Internet

3. To be able to calculate temperature fields (fields of substances concentrations) in |ections; Seminars; Independent
flow fluids and gases, in elements of the design of thermal and heat technology work

plants in order to intensify the processes of heat and mass transfer, ensuring the
normal temperature mode of the equipment and minimizing heat loss of heat




4. to be able to use professional literature, reference data, technical documentation,
including use (with a dictionary) foreign technical literature

Lections; Seminars; Independent
work

performs the search for the necessary information, its critical analysis and summarizes the
analysis results for the analysis for Solutions of the task

5. Know the standard status diagrams

Lections; Seminars; Independent
work

Conduct a preliminary feasibility study of the project development of objects of professional

activity

6. Laws and basic physical and mathematical models of heat and mass change in
relation to heat engineering and heat technology and systems

Lections; Seminars; Independent
work

Content and structure of the discipline

Table 3.1

Themes

Active

Hours

Links to learning

Learning activities

forms, hours results
Semester: 6
Didactic unit: Memory and microprocessors
1. Basic energy resources 4 3,4,5,6 The abstract

Didactic unit: Designing relay protection, automation

electricity control system

and telemechan

ics as an integrated system of

2. Energy installations of thermal
power plants

1

10

3,4,5,6

leads a summary, sets questions

Didactic unit: Energy production

on heating and industrial boiler houses

3. Energy installations of boiler

h 1 6 3,4,5,6 The abstract
ouses
Didactic unit: System-forming Properties
4. Heat supply systems 1 6 3,4,5,6 The abstract
5. Systems of heating 1 6 3,4,5,6 The abstract
6. Ventilation and air conditioning 1 4 3,45 6 The abstract
systems
Table 3.2
Themes Active Hours Links to learning Learning activities

forms, hours

results

Semester: 6

Didactic unit: Designing relay protection, automation and telemechanics as an integrated system of

electricity control system

1. Calculation of the thermal

Calculates the main elements of
PTU, builds graphic

diagram of PTU 1 6 3,456 dependencies, draws up a report
and protects it
Calculates the necessary surface
of the heat exchanger, selects the
3. Calculation of the CTP heat 1 6 3456 section , Determines the number

exchanger

of sections, builds the
temperature schedule, draws up
the report and protects it




Didactic unit: Energy production on heating and industrial boiler houses

calculates the elements of the
2. Calculation of the heating and heating and production boiler
. . 1 6 3,4,5,6 .
production boiler room room, builds graphs, draws up a
report and reaches it
Table 3.3
Active Links to learning . S
Themes forms, hours Hours results Learning activities
Semester: 6
Didactic unit: System-forming Properties
1. Ventilation and air conditioning 3456 Acquaintance with the designs
systems T of fans and compressors

Literary sources

Main literature

1. [ITapos FO. H. TermomaccooOMeH [DaeKTpOHHBIN pecypc] | yueOHO-MeTOANYECKUI KOMILTEKC /
IO. U. Mapos ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2013. - 1 35mexTpoH. onT. guck
(CD-ROM). - Pexxum nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000182697. - 3arm. ¢
3THUKETKHU OJHUCKA.

2. [lTapos KO. U. TermnonocuTenu U UX CBOMCTBA [ DJIEKTPOHHBIN pPecypc| : 2JIeKTPOHHBIN
yuebHO-MeTonuueckuii komruieke [ams crynentos MO mo nampasienno 140100
Tennosuepreruka u terutorexuuka) / FO. M. Ilapos ; HoBocu6. roc. TexH. yH-T. - HoBocuOHpCK,
[2013]. - Pesxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000182204. - 3arun. ¢ sxpana.
3. llapos FO. U. IlpouseroacTeo u nepenaya TeTUIOBOH SHEPTUH [ DIEKTPOHHBIM pecypc] :
yueOHOo-MeTonuueckuii komruieke / F0. W. Ilapos ; Hosocu6. roc. TexH. yH-T. - HoBocuOMpCK,
2013. - 1 snextpon. ont. auck (CD-ROM). - Pexxum nocryma:
http://elibrary.nstu.ru/source?bib_i1d=vtls000182699. - 3ary. ¢ 3THKETKH qUCKA.

4, IMlapos FO. . IlpouseoacTeo U nepenaya TETUIOBOH SHEPTUH [ DNEeKTPOHHBIH pecypc] :
craiin-koHcreKT Jekuui s cryaentoB ®OH Beex popm obyuenus / FO. . Ilapos ; HoBocu®.
roc. TexH. yH-T. - HoBocubupck, 2010. - 1 anextpon. ont. auck (CD-ROM). - Pexxum moctyna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000143242. - 3ar. ¢ skpana.- Per. CBUIeTebCTBO
Ne19806.

5. Illapos FO. . TermosHepreTrka [DaeKTPOHHBIN pecypc] | yueOHO-METOAMYECKHI KOMILIEKC /
10. U. Ilapos ; Hoeocu®. roc. TexH. yH-T. - HoBocuOupck, 2013. - 1 21exTpoH. OnT. JUCK
(CD-ROM). - Pexxum noctyna: http://elibrary.nstu.ru/source?bib_id=vtls000182685. - 3arx. ¢
STUKETKHU JIHMCKA.

6. Illapos FO. 1. Pacuet TemiooOMeHHHUKOB [DIEKTPOHHBIN PECYPC| : AJIEKTPOHHOE yueOHOe
nocobue : st CTYAEHTOB-3a04YHUKOB crienuanbHOCTH 140101 "TernoBsie snekTpuyeckue
cranuuu" nucraHiuonHoro ooydenus / [llapos FO. U. ; HoBocu®. roc. TexH. yH-T. - HoBocHOMpCK,
2007(2009). - 1 anextpon. ont. auck (CD-ROM). - Pexxum nocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000156293. - 3arj. ¢ STUKETKH TUCKA.

Additional literature

1. [ITapos FO. Y. Terosuepretuueckue yctaHoBku TOC [DnekTpoHHBIN pecypc] :
CaMA-KOHCITEKT JIEKIUH Tl CTyAeHTOB crieruanbHocTh 220301 "ApToMaTuzanust
TEXHOJIOTHYECKHX MTPOLIECCOB U MPOU3BOACTB (B TOIUIMBHO-3HEPrETHYECKOM KOMIUTEKCE)" BCEX
¢dopm obyuenus / FO. . Ilapos ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2009. - 1 a1ekTpoH.
ort. guck (CD-ROM). - Pesxxum mocryma: http://elibrary. nstu.ru/source?bib_1d=vtls000114655. -
3arn. ¢ aTukeTKH Oucka.- Per. ceuperensctBo Nel6530.




2. IlTapos 0. U. KorensHoe, TypOUHHOE 1 BCIOMOTaTeIbHOE 000pyaoBaHue [ DJIeKTPOHHBIH
pecypc] : yuebHo-meTonmueckuii komruiekc / FO. . [lapos ; HoBocu®. roc. TeXH. yH-T. -
Hoocubupck, 2013. - 1 snexrpon. ont. auck (CD-ROM). - Pexwum noctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000182679. - 3ary. ¢ 3TUKETKH qUCKA.

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

2. Ckpsioun M. B. Tennorexuuka [Dnextponnsiii pecype]. Kypce nexuun / Y. B. Cxpsoun //
XuMuK .ru : caiit o xumun. — Pexxum moctyma:

http://www.xumuk.ru/search/retrieval. php?query=%F 1 %EA%F0%FF%E1%E8%ED&go.x=0& go.
y=0&sselected=. — 3aru. ¢ sxpaHa.

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

5. http://znanium.com/

Methodical support and software

Methodological support

1. OcHoBblI Terutonepenayuu : COOPHUK JabOPaTOPHBIX paboT : MeTonuueckue ykasanus ajist ®OH
Bcex (popm oOyueHus u Bcex HanpasieHuii / HoBocuod. roc. TexH. yH-T ; [coct.: FO. W. Illapos, IT.
A. ITunnwmkog]. - HoBocubupcek, 2011. - 37, [1] ¢. : un., Tabn.. - Peskum moctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000156002

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
Mathematical analysis

Course: 4, semester : 7

Semester
Ne Kind of activity 7
1 | Total credits 6
2 | Total hours 216
Total classes in the contact form,
3 93
hours
4 | Lectures, hours 36
Practical lessons, hours 36
Laboratory studies, hours 8
of them in an active and
7 1. . 32
interactive form, hours
Consultations, hours 11
9 | Independent work, hours 123

External requirements

Calculates on typical methods, design technological equipment in accordance with the technical assignment;
regarding the following learning results:

Conduct a preliminary feasibility study of the project development of objects of professional activity

is able to prepare design and working documentation for individual sites and elements, on plans and heat
profiles OS Networks; regarding the following learning results:

performs drawings and represents the circuits of nodes and elements of heat networks based on the task of the
manager

Performs drawings of plans and profiles of the highway trails

Requirements for the results of mastering the discipline

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

performs drawings and represents the circuits of nodes and elements of heat networks based
on the task of the manager

1. Present the results of the solution of individual tasks in the form convenient for | Seminars; Laboratory works;
perception, use computer modeling and processing and processing technologies. Independent work

2. Object (energy installations of thermal power plants, centralized production of Lections; Seminars; Laboratory
heat-electricity) and the subject of the course (methods of energy balance and the works; Independent work
extracetic), course tasks (the choice of methods of calculation); The place of the
theory of power plants of the TPP, NPPs as one of the main theoretical disciplines
for thermal power engineering.

3. Technological schemes for the production of heat and electricity, operation Lections; Seminars; Laboratory
modes, load graphs. works; Independent work




4. Apply methods for analyzing, synthesis and optimization of technological
processes.

Lections; Seminars; Laboratory
works

Performs drawings of plans and profiles of the highway trails

5. Spot and interval statistical assessments of the number characteristics of random
variables

Lections; Independent work

6. Basic methods for calculating the thermal economy of power plants and
emergency components of thermal power plants.

Lections; Seminars; Laboratory
works; Independent work

Conduct a preliminary feasibility study of the project development of objects of professional

activity

7. Use the basics of a systematic approach, formulate tasks, to identify priorities for
solving problems.

Seminars; Laboratory works;
Independent work

8. on the composition of distribution devices, transformer substations, furnace units

Lections; Seminars; Laboratory
works; Independent work

9. Methods for calculating technical and economic indicators.

Lections; Seminars; Laboratory
works; Independent work

10. Calculate material, energy and super-energetic balances of power plants, their
units and technical systems, efficiency, compare the results obtained by various
methods, evaluate the proceeds and non-productive costs for ensuring the specified
quality level.

Lections; Seminars; Independent
work

11. On the methods of creating environmentally friendly CHP.

Lections; Laboratory works

12. about trends Development of various sectors of energy.

Lections; Laboratory works;
Independent work

Content and structure of the discipline

Table 3.1

Active

Themes forms, hours

Links to learning

Hours
results

Semester: 7

Didactic unit: Computer graphics technology

1. Basic concepts, definitions. CHP - as technological systems
of centralized production of thermal and electrical energy. Fuel
and energy resources. Energy and power plant. Basic
specifications. Electrical and thermal consumption. The
principal tkhanic scheme for the production of thermal and
electrical energy.

12,8

Didactic unit: Stability of linear SAU

2. Technological scheme of heat uniforms. Thermal efficiency
and energy phase. Energy Balance and efficiency. Modes of
operation. Graphics of thermal loads. Fuel, TPLC and steam
costs. Fuel economy in combined energy production on
external thermal consumption.

10,2,3

Didactic unit: Heating gas cycles

3. Technological scheme of condensation power units.
Thermal efficiency and energy indicators. Energobalance. Fuel
consumption, warmth and steam. Work modes.

4 2,3,6

Didactic unit: Electromechanical properties and characteristics of electric motors used in

electricity

4. extergive method. Exsergency balance and extergesic
efficiency of condensing and heat units. Conditions for
obtaining maximum work and maximum efficiency. Real
processes in elements of power units. Losses of the exxition.

10,4, 8,9

Didactic unit: Estimates of the quality of information transmission, telemechanics systems




5. Steam parameters and TPP circuits. Influence on efficiency.
Steating steam. Intermediate overheating. Economic values

??0f parameters. Heat and steam costs.

3,8,9

Didactic unit: heat regeneration.

6. regenerative heated nutrient water. Consumption of steam

and warmth. Efficiency. Optimal heating temperature.
Distribution of regenerative heating in steps. Couple

parameters in selections. Generalized regenerative selection.

Heat and industrial selection. Non-profit coefficients.

10,5, 8,9

Didactic unit: Robotic complexes management issues

7. Auxiliary technical systems and equipment. Systems of heat

and energy. Schemes. Network heaters. Evaporators and
steamers. PVD, PND. Regeneration systems schemes.

Deaerators. Systems of technical water supply, fuel preparation
and fuel directors, purification and evacuation of flue gases,

traction and blast.

10 11,3,5,8

Table 3.2

Active

Links to learning

Themes forms, hours Hours results Learning activities

Semester: 7
Didactic unit: Heating gas cycles

gets acquainted with the concept
1. Acquaintance with the thermal 2 11.2 8 of power fields. Considers
power plant based on the DVS T conservative and dissipative

forces.
2. Rachsets of the coefficient of Lau_r}t_:h dOf thde DVS on thle "
excess air or chemical injecting fuel specified modes, removal o

2 1,11,6 readings, calculation;

when burning fuel. Evaluation of
Fuel Consumption TEU

Registration of the report and
protection

Didactic unit: Estimates of the quality of information

transmission, te

lemechanics systems

2. Calculation of technical and

ALy Ul wdleT 1T UTe ETettric
heater and gas burner.
Evaluation of installation

economic indicators of TEU in 2 4.7,9 performance indicators.
various ways of energy conversion Comparison of the results
obtained. Registration of the
roannrt Dratoactinn
Calculation of performance of
3. Determination of the energy ;E(Lejnler: varclr(]):rst n;ggeiss,irt:mtlrc]iéng
characteristics of the TEU based on 2 12,3, 6 19y ! i g
the DVS effe(_:tlver_1ess of TEU;
Registration of the report;
Protection
Table 3.3
Active Links to learning . s
Themes forms, hours Hours results Learning activities
Semester: 7

Didactic unit: Stability of linear SAU




1. KES, annual: electricity
generation, fuel consumption,

Uses load graphs and operation
modes of the COP; draws up the

average load; Number of power 4 4 2,4,8,9 results of the calculation;

hours. Evaluates the calculation results.
Didactic unit: Heating gas cycles

3. CHP annual: generating Uses load graphs and CHP
electricity and heat, fuel operation modes; draws up the
consumption, average loads; The 4 4 2,4,9 P ' P

number of power hours by electric
and thermal power.

results of the calculation;
Evaluates the calculation results.

Didactic unit: Electromechanical

properties and char

acteristics of electric motors used in electricity

4. KES, efficiency, extergobalance,

Uses load graphs and operation
modes of the COP; draws up the

steam and fuel costs. 4 4 1,10,7 results of the calculation;
Evaluates the calculation results.
Uses the extradergo balance
L method for the calculation;
5. CHP, the loss of the exxition in 4 4 1,10,3,6 draws up the results of the

the processes and aggregates.

calculation; Evaluates the results
of calculations.

Didactic unit: Estimates of the qu

ality of information transmission, te

lemechanics systems

6. CPP, efficiency, Energy

Uses the vector form of
displacement, speed,

Balance, steam and fuel costs. 4 4 10.6,7.9 acceleration. Selects the
calculation method.
Uses the extracetic balance
method for calculating the COP

7. CHP, efficiency, energy balance, scheme and the extracetic

. 4 4 1,10,6,9 )

steam and fuel spending. economy; draws up the results of
the calculation; Evaluates the
results obtained.
uses the energy balance method

8. Combined state policy. 2 4 369 to calculate; draws up the results

Economic safety T of the calculation; Evaluates the
results of calculations.

Didactic unit: heat regeneration.

9. Uniform regenerative

pregenerative heating of nutritious 6 8 1469 Used thermal circuits of steam

water, drafting thermal and material

balances

turbine power units TPP

Literary sources
Main literature

1. Tapor FO. U. TIpon3BoacTBO U mepenava TEMIOBOM dSHEPTHH [ DJIEKTPOHHBIN pecypc] :

yuebHo-metonuueckuii komruteke / FO. U. Mlapos ; HoBocu®6. roc. TexH. yH-T. - HoBocuOUpck,
2013. - 1 snextpon. ont. muck (CD-ROM). - Pesxxum nocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000182699. - 3ary. ¢ 3TUKETKH qUCKA.




2. I'puropsesa O. K. Teruosnepreruka. TennoBas SKOHOMUYHOCTh MAPOTYPOMHHBIX 3HEPTOOIOKOB
: yueGHoe rocobue / O. K. I'puroprera, O. B. bopy ; HoBocu6. roc. TexH. yH-T. - HoBocuOupck,
2016. - 46, [4] ¢. : un.. - Pesxum moctyma: http://elibrary.nstu.ru/source?bib_i1d=vtls000232434

Additional literature

1. Hoznpenxo I'. B. KommutekcHslii 3xcepreTuuecknit anamu3 sHeproonokos TOC ¢ HOBbIMU
texHosiorusimu : [Monorpadusi| / I'. B. Hoznpenxo, I1. A. Illunnukos ; HoBocu®. roc. TeXH. YH-T. -
Hosocubupck, 2009. - 189 c. : cxemsl, Tabu.. - Pexxum nocrymna:

http://elibrary. nstu.ru/source?bib_id=vtls000114819

2. Kommnexcueie nccnenoBanusi TOC ¢ HOBbIME TexHOJorusiMu : [Monorpadust / I1. A. IIluaaMKOB
u 1p.]. - HoBocubupck, 2005. - 527 ¢. : win.. - Pexxum gocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000044903

Internet resources
1. DnextporHo-6ubmuoreunas cucrtema HI'TY [Dnextponnslii pecypc] :
3JIEKTPOHHO-OnOoreunast cuctema. — [Poccusi], 2011, — Pesxxum 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. DHepreTU4ecKuil U SKCePreTHIeCcKnil OanaHchl MapoTypOUHHBIX 3HEPTOOIOKOB | METOINYECKHE
ykaszanus K pacuetry PI'P mns 4 kypca ®OH Bcex dopm o0yuenus (crnerpansaocta 140100,
140101, 140104, 220301, 140204) / Hoocu®. roc. TexH. yH-T ; [coct.: I'. B. Hozapenko, O. K.
I'puropsesa]. - HoBocubupck, 2010. - 27, [1] c. : un., Tabn.. - Pesxxum moctyma:
http://elibrary.nstu.ru/source?bib_i1d=vtls000148917

2. TenyodHepreTHkKa | METONUYECKHE YKa3aHUs K JlabopaTtopHbM padoTtam ans 3-5 kypcos ®OH
Bcex ¢opm obyuenus / HoBocuO. roc. TexH. yH-T ; [coct.: I1. A. lIlunnukos, A. C. Kytysosa]. -
Hosocubupck, 2009. - 45, [2] c. : wir, Tabmn.. - Pexxum gocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000113635

3. Hoznpenko I'. B. Texnomorun neHTpasn30BaHHOTO MPOU3BOCTBA 3JIEKTPOIHEPTHUH U TETIOTHI
[DnexTpoHHbIH pecypc] : 2JIeKTpOHHBIH yueOHO-MeToauueckuii komruiekc / I'. B. Hosnpenko, IT.
A. IITunnwukor ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, [2012]. - Pesxkxum moctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000173975. - 3arn. ¢ sxpaHa.

4, Pacuer TerIoBBIX CXeM TeIUIO(HUKALMOHHBIX MAPOTYPOUHHBIX YCTAHOBOK ;| METOAMYECKHE
yKa3aHus K KYPCOBOMY U AHILIOMHOMY TIpOeKTHpoBaHuIO ist 4 u 5 kypcoB @OH Bcex ¢opm
obyuenus (cneruansHocT 140100, 140101, 220301, 220700) / HoBocHO. roc. TexXH. YH-T ; [COCT.:
O. K. I'puropsesa, O. B. bopym]. - HoBocubupck, 2014. - 62, [1] c. : w., Tabn.. - Pexxum mocrymna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000199746

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 electric drive

Course: 4, semester : 7

Semester
Ne Kind of activity 7
1 | Total credits 6
2 | Total hours 216
Total classes in the contact form,
3 93
hours
4 | Lectures, hours 36
Practical lessons, hours 36
Laboratory studies, hours 8
of them in an active and
7 1. . 32
interactive form, hours
Consultations, hours 11
9 | Independent work, hours 123

External requirements

Calculates on typical methods, design technological equipment in accordance with the technical assignment;
regarding the following learning results:

Conduct a preliminary feasibility study of the project development of objects of professional activity

is able to prepare design and working documentation for individual sites and elements, on plans and heat
profiles OS Networks; regarding the following learning results:

performs drawings and represents the circuits of nodes and elements of heat networks based on the task of the
manager

Performs drawings of plans and profiles of the highway trails

Requirements for the results of mastering the discipline

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

performs drawings and represents the circuits of nodes and elements of heat networks based
on the task of the manager

1. PC-5.V/PC. 1 1. Perform drawings and represents the circuits of nodes and Lections; Seminars; Independent
elements of thermal networks based on the assignment of the head work
Performs drawings of plans and profiles of the highway trails
2. PC-5.V /PC. 2 2. Performs drawings of plans and profiles of heat networks Lections; Seminars; Independent
work

Conduct a preliminary feasibility study of the project development of objects of professional
activity




3. PC-8.V /PC. 2 2. Conduct a preliminary feasibility study of the design
development of objects of professional activity

Lections; Seminars; Laboratory
works; Independent work

Content and structure of the discipline

Table 3.1

Themes

Active

Hours
forms, hours

Links to learning
results

Learning activities

Semester: 7

Didactic unit: CAP and CHP - as technological systems for the production of electric power.

1. Basic concepts, definitions.
Technological systems for the
production of thermal and electrical
energy. Fuel and energy resources.
Energy and power plant. Basic
specifications. Electrical and
thermal consumption. The
fundamental tchnological scheme
for the production of thermal and
electrical energy.

Lecture

Didactic unit: Technological schemes of the TPP.

2. Technological scheme of
condensation power units. Thermal
efficiency and energy phase.
Energy Balance and efficiency.
Modes of operation. Graphics of
thermal loads. Fuel, TPLC and
steam costs. Fuel economy in
combined energy production on
external thermal consumption.

1,2,3

Lecture

3. technological cryogenic systems
and cold production systems.

- Refrigerated technological
installations.

- Installations for the production of
liquid nitrogen and oxygen.

1,2

Lecture

Didactic unit: Estimates of the qu

ality of information

transmission, te

lemechanics systems

5. Parameters of steam and circuit
of steam turbine TPPs. The effect
of steam parameters on the
efficiency. Steating steam.
Intermediate overheating.
Economic values ??of parameters.
Heavy and steam costs.

Lecture

Didactic unit: Energy and superkering efficie

ncy of energy technologi

4. The extracetic method.
ECERGETISTIC BALANCE AND
EXERGETIC EXECUTIVE
EXPERIENCE. Conditions for
obtaining maximum work and
maximum efficiency. Real
processes in energy installation

elements. Losses of the exxigience.

Lecture




Didactic unit: Methods for improving the efficiency of thermal power plants.

6. Regenerative heated nutrient
water. Consumption of steam and
warmth. Efficiency. Optimal
heating temperature. Distribution of
regenerative heating in steps.
Schemes for the inclusion of
regenerative heaters. Couple
parameters in selections.
Generalized regenerative selection.
Heat and industrial selection.
Non-performance factors.

Lecture

Didactic unit: Heat system systems.

7. Systems of heat and energy.
Schemes. Network heaters.
Classification of heat supply
systems.

10

1,2

Lecture

Table 3.2

Active

Themes forms, hours

Hours

Links to learning
results

Learning activities

Semester: 7

Didactic unit: Technological schemes of the TPP.

1. Acquaintance with the thermal
power plant based on the DVS

gets acquainted with the concept
of power fields. Considers
conservative and dissipative
forces.

Didactic unit: Estimates of the quality of information

transmission, te

lemechanics systems

3. Determination of the energy
characteristics of the TEU based on 2
the DVS

Calculation of performance of
TEU in various modes, building
an energy chart, assessing the
effectiveness of TEU;
Registration of the report;
Protection

Didactic unit: Energy and superkering efficie

ncy of energy technologi

€s.

4. Calculation of technical and

EdUNy Un wdlet 1T ure erectrit
heater and gas burner.
Evaluation of installation

economic indicators of TEU in 4 4 3 performance indicators.
various ways of energy conversion Comparison of the results
obtained. Registration of the
roannrt Dratoctinn
Table 3.3
Active Links to learning . s
Themes forms, hours Hours results Learning activities
Semester: 7
Didactic unit: Technological schemes of the TPP.
1. Annual electricity generation for rTL1J§§(ses|?)?‘cir?era(?giég?a(\)/\rl)se[;a“?hne
KES, fuel consumption, average 2 4 3 ' P

load; Power usage hours.

results of the calculation;
Evaluates the calculation results.




2. Annual electricity generation
and heat for CHP, fuel
consumption, average loads; The
number of hours of power use by
electric and thermal.

Uses load graphs and CHP
operation modes; draws up the
results of the calculation;
Evaluates the calculation results.

Didactic unit: Estimates of the qu

ality of information transmission, te

lemechanics systems

5. CPP, efficiency, Energy
Balance, steam and fuel costs.

Uses the vector form of
displacement, speed,
acceleration. Selects the
calculation method.

6. CHP, efficiency, energy balance,
steam and fuel spending.

Uses the extracetic balance
method for calculating the COP
scheme and the extracetic
economy; draws up the results of
the calculation; Evaluates the
results obtained.

7. Combined state policy.
Economic safety

1,2

uses the energy balance method

to calculate; draws up the results
of the calculation; Evaluates the
results of calculations.

Didactic unit: Energy and superkering efficie

ncy of energy technologi

€s.

3. KES, efficiency, extergobalance,

Uses load graphs and operation
modes of the COP; draws up the

steam and fuel costs. 4 4 3 results of the calculation;
Evaluates the calculation results.
Uses the extradergo balance
. method for the calculation;
4. CHP, the loss of the exxition in 4 4 3 draws up the results of the

the processes and aggregates.

calculation; Evaluates the results
of calculations.

Didactic unit: Methods for impro

ving the efficiency of thermal power

plants.

8. Uniform regenerative
pregenerative heating of nutritious
water, drafting thermal and material
balances

Used thermal circuits of steam
turbine power units TPP

Literary sources
Main literature

1. [lTapor KO. U. IIpous3BoAcTBO U Tiepenaua TErIOBOH dYHEPTUH [ DIEKTPOHHEIN pecypc] :
yuebHo-meronuueckuii komrureke / FO. K. Ilapos ; HoBocu6. roc. Texu. yH-T. - HoBocuOMpceKk,

2013. - 1 snextpon. onT. muck (C

D-ROM). - Pexxum nocryma:

http://elibrary. nstu.ru/source?bib_1d=vtls000182699. - 3ary. ¢ 3TUKETKH qUCKA.

2. OBunnaHUKOB 0. B. DHEprocOepekeHne B TETUIOPHEPTETHKE U TEIJIOTEXHOJIOTHUSX | [yueOHOe
nocobue] / 0. B. Opunnnukos, O. K. I'puropeeBa, A. A. ®pannesa. - HoBocubupck, 2015. - 256,
[1] c. : mn., Tabun.. - Pexxum noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000215353

Additional literature

1. Hoznpenko I'. B. KomminekcHelil 3kcepretruuecknii aHanus 3HeproonokoB TOC ¢ HOBBIME
texHosiorusimu : [MmoHorpadusi| / I'. B. Hosapenko, I1. A. Illunaukos ; HoBocu®. roc. TeXH. yH-T. -
Hosocubupck, 2009. - 189 c. : cxemsl, Tabd.. - Pexkxum nocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000114819




2. Kommnexcubie uccienoBanusi TOC ¢ HOBbIME TexHoJorusimMu : [Monorpadust / I1. A. IIluaaMKOB
u 1p.]. - HoBocubupck, 2005. - 527 ¢. : win.. - Pesxxum gocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000044903

Internet resources

1. DHeproPsiHOK [DnexkTpoHHbIH pecypc] | mpodeccHoHaNBHBIN KYPHAJ ;| CalT XypHana. — Pexum
noctyna: http://www.e-m.ru/. — 3arji. ¢ 3xpaHa.

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. DHepreTH4ecKkuii 1 dKcepreTHYecKuil 6aIaHChl MApOTYPOUHHBIX YHEPTOOIOKOB | METOAUYESCKHE
ykaszanus k pacuetry PI'P mns 4 kypca ®OH Bcex dopm o0yuenus (cnerpansHocta 140100,
140101, 140104, 220301, 140204) / HoBocub. roc. TexH. yH-T ; [cocT.: I'. B. Hosnpenko, O. K.
I'puropresa]. - HoBocubupcek, 2010. - 27, [1] c. : wn., Tabmn.. - Pexum noctymna:

http://elibrary. nstu.ru/source?bib_1d=vtls000148917

2. TennosHepreTHka : MeTOOUYECKHE YKa3aHUs K jabopaTtopHbeM padotam mist 3-5 kypcos @OH
Bcex (popm obyuenwust / HoBocu®. roc. TexH. yH-T ; [cocT.: I1. A. Illunnukos, A. C. Kyty3osa]. -
Hosocubupck, 2009. - 45, [2] ¢. : wr, Tabun.. - Pexum nocryna:

http://elibrary nstu.ru/source?bib_1d=vtls000113635

3. Hosnpenko I'. B. TexHoM0ru#M HEHTPATH30BAHHOTO TIPOU3BOACTBA JIEKTPOIHEPTHH U TETLIOTHI
[DnexTpoHHBIH pecypc] : 3JeKTpOHHBIH yueObHo-meTonuyeckuii komrutekce / I'. B. Hosnpenko, 1.
A. ITunnwmkos ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, [2012]. - Pexxum moctymna:
http://elibrary.nstu.ru/source?bib_id=vtls000173975. - 3ara. ¢ sxpaHa.

Specialized software

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

2 Microsoft Office Application Pack



ANNOTATION OF THE PROGRAM
Special Power Supply Questions

Course: 3, semester : 5

Semester
Ne Kind of activity 5
1 | Total credits 5
2 | Total hours 180
Total classes in the contact form,
3 66
hours
4 | Lectures, hours 18
Practical lessons, hours 36
Laboratory studies, hours 0
of them in an active and
7 1. . 16
interactive form, hours
Consultations, hours 10
9 | Independent work, hours 114

External requirements

is able to search, critical analysis and synthesis of information, apply a systematic approach to solving the set
Tasks; regarding the following learning results:

performs the search for the necessary information, its critical analysis and summarizes the analysis results for the
analysis for Solutions of the task
Calculates on typical methods, design technological equipment in accordance with the technical assignment;
regarding the following learning results:

Conduct a preliminary feasibility study of the project development of objects of professional activity
The ability to carry out project activities at all stages of the project's life cycle; regarding the following learning
results:

To be able to identify the necessary resources for the implementation of project tasks

Requirements for the results of mastering the discipline

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

performs the search for the necessary information, its critical analysis and summarizes the
analysis results for the analysis for Solutions of the task
1. Finds the necessary information, its critical analysis and Summarizes the results of| |_ections; Seminars; Independent

the analysis to solve the task work
To be able to identify the necessary resources for the implementation of project tasks
2. to be able to implement and justify the choice of project decisions by type of Lections; Seminars; Independent

information systems work




Conduct a preliminary feasibility study of the project development of objects of professional

activity

3. Conducts a preliminary feasibility study of the design developments of

professional activity objects

Lections; Seminars

Content and structure of the discipline

Table 3.1

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 5

Didactic unit: Heat exchange when changing the aggregate state of the substance

1. Cycles of piston engines of

internal combustion 2 3 Lecture
2. cycles of gas turbine settings 2 3 Lecture
Didactic unit: Heating steam cycles
3. Renkina cycle on overheated
pair. The effect of cycle parameters
on thermal efficiency Renkina
cycle. Cycle PTU with intermediate 2 1,3 Lecture
overheating of steam. Regenerative
cycle. The main characteristics of
the cycle. Heat Installations.
Didactic unit: The super-acetic method of thermodynamic analysis
4. I_EUR-TRIZY..Types of 2 4 5 Lecture
exxigating and its components.
5. ECERGETIC ANALYSIS OF 1 3 Lecture
RECEPRENTIVE HEATINGS
5. Extergic losses. Guy-Stodla's 2 3 Lecture
law.
6. EXERGETICAL ANALYS
ANALYSIS OF 1 3 Lecture
INTERGETATING HEAT
EQUIPMENT
7. ECERGETIC ANALYSIS OF
PARROTURBINING 2 3 Lecture
INSTALLATION
8. ECERGETIC ANALYSIS OF 5 3 Lecture
GEATURBINE INSTALLATION
Table 3.2
Themes Active Hours Links to learning Learning activities

forms, hours

results

Semester: 5

Didactic unit: Heat exchange when changing the aggregate state of the substance

1. Dissoliaries of cycles Piston
internal combustion engines

4

3

Practical lesson

2. Expert cycles of gas turbine

installations

Practical lesson

Didactic unit: Heating steam cycles




3. Calculation of renkin cycle on
overheated pair with / without
intermediate steam overheating.
Determination of steam 4 3 Practical lesson
consumption in regenerative
selection. Calculation of the basic
characteristics of the cycle.

Didactic unit: The super-acetic method of thermodynamic analysis

4. Calculation of various types of

. 2 2 3 Practical lesson
exserved and its components

5. Calculation of the exargetical
efficiency and the extracetic losses 2 2 3 Practical lesson
of recuperative heat exchangers

6. Calculation of the extracetic
efficiency and the extracetic losses 2 2 3 Practical lesson
of mixing heat exchangers

7. Calculation of the exargetary
efficiency and the extracetic losses
In the elements of a steam turbine
unit

2 2 3 Practical lesson

8. Calculation of the extracetic
efficiency and the extracetic losses
in the elements of the gas turbine
unit

2 2 3 Practical lesson

9. Calculation of the supercective
efficiency and the extracetic losses 2 2 3 Practical lesson
of fuel-separating settings

10. Calculation and comparison of
the energy and exergic balance of 2 12 1,23
the steam boiler

Maintaining the calculation on
the proposed method

Literary sources

Main literature
1. HTapor FO. U. Texuuueckas tepmoauHamuka : [yueoHoe mocodue] / FO. H. Ilapos, O. K.
I'puropresa, A. A. @panuesa. - HoBocubupck, 2020. - 213, [1] ¢. : wi., Tabn.. - Pexxum nocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000243157
2. OBunnanmkoB FO. B. OcHOBBI TexHMYeCKOH TepMoauHaMuky : [yueOuuk] / FO. B. OBunHHUKOB. -

Hosocubupck, 2010. - 291 c. : wn., Tabmn., cxemsl. - Pexxum noctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000127381

Additional literature
1. KommutekcHsie uccnenopanus TOC ¢ HOBbiMU TexHOnorusmu : [monorpagus / I1. A. IlluaamkoB
u 1p.]. - HoBocubupck, 2005. - 527 ¢. : win.. - Pexxum gocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000044903
2. OBC HUznarenbcTBo «Jlauby [DnekTpoHHBIH pecypc] : 2JIeKTPOHHO-OMOIHOTEeYHAsS CUCTEMA. -
[Poccust], 1993. - Pexum moctyra: http://e.lanbook.com. - 3ars. ¢ sxpana.
3. Hoznpenko I'. B. KommuiekcHsiii 3kcepreTuyecknii anamm3 3Heprodaokos TOC ¢ HOBbIMU
texHosiorusimu : [MoHorpadusi| / I'. B. Hozapenko, I1. A. Illunnukos ; HoBocu®. roc. TEXH. YH-T. -
Hosocubupck, 2009. - 189 c. : cxemsl, Tadu.. - Pexxum gocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000114819

Internet resources

1. MunucrepcTBo 3Hepretuku Poccuiickoit @enepariu [DnekTpoHHBIN pecypc] : caliT. - Pexxum
noctyna: http://minenergo.gov.ru/. - 3ari. ¢ kpaHa.




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. ®pannera A. A. OCHOBBI 3KCEPreTUYECKOr0 aHaIN3a TOTUTMBOUCTIONB3YOMUX YCTAHOBOK !
[yueOnoe mocobue] / A. A. ®pannesa, O. K. I'puropsesa ; HoBocub. roc. TexH. yH-T. -
Hosocubupck, 2019. - 85, [2] ¢. : mi., Tabm.. - Pexxum moctyrma:
http://elibrary. nstu.ru/source?bib_i1d=vtls000240682

Specialized software

1 OS for Application on Microsoft Windows
2 Creating reports for laboratory work. Microsoft Microsoft Office



ANNOTATION OF THE PROGRAM
Mathematical modeling of thermal power systems

Course: 3, semester : 5

Semester
Ne Kind of activity 5
1 | Total credits 5
2 | Total hours 180
Total classes in the contact form,
3 66
hours
4 | Lectures, hours 18
Practical lessons, hours 36
Laboratory studies, hours 0
of them in an active and
7 1. . 16
interactive form, hours
Consultations, hours 10
9 | Independent work, hours 114

External requirements

is able to search, critical analysis and synthesis of information, apply a systematic approach to solving the set
Tasks; regarding the following learning results:

performs the search for the necessary information, its critical analysis and summarizes the analysis results for the
analysis for Solutions of the task

Calculates on typical methods, design technological equipment in accordance with the technical assignment;
regarding the following learning results:

Conduct a preliminary feasibility study of the project development of objects of professional activity
The ability to carry out project activities at all stages of the project's life cycle; regarding the following learning
results:

To be able to identify the necessary resources for the implementation of project tasks

Requirements for the results of mastering the discipline

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

performs the search for the necessary information, its critical analysis and summarizes the
analysis results for the analysis for Solutions of the task

1. to be able to design robotic systems. Lections; Seminars; Independent
work
To be able to identify the necessary resources for the implementation of project tasks
2. To be able to distinguish scientific knowledge from unscientific | Seminars; Independent work

Conduct a preliminary feasibility study of the project development of objects of professional
activity




3. To be able to conduct an economic substantiation of investments in the

development of production

Lections; Seminars; Independent
work

Content and structure of the discipline

Table 3.1

Themes

Active

Hours

Links to learning Learning activities

forms, hours results
Semester: 5
Didactic unit: General concepts of modeling
1. The concept of model and
modeling. Removing dynamic
characteristics. Properties of 2 9 1 Lecture
models. Basic operations on
models. Classification of models.
2. Approximation Object without
self-leveling. Approximation
Obiject with self-leveling. Cycle of 2 d 13 Lecture
the computing experiment.
Table 3.2
Themes Active Hours Links to learning Learning activities

forms, hours

results

Semester: 5

Didactic unit: Creating and analyzing the work of mathematical models

1. Removing dynamic
characteristics. Approximation
Object without self-leveling.
Approximation Object with
self-leveling.

12

1,2 Practical lesson

2. Approximation Object without
self-leveling. Approximation
Object with self-leveling. Cycle of
the computing experiment. Random
search methods.

12

1,2,3 Practical lesson

3. Approximation Object without
self-leveling. Approximation
Object with self-leveling. Cycle of
the computing experiment.
Implementation of the method of
calculating the reverse heat balance
in the MATLAB environment.

12

1,2, 3 Practical lesson

Table 3.3

Themes

Active
forms, hours

Links to learning

Hours
results

Semester: 5

Didactic unit: General concepts of modeling

1. The concept of model and modeling. Properties of models.

Basic operations on models.

40 1,3

Didactic unit: Creating and analyzing the work of mathematical models




2. SIMULINK package. 44 1,2

Literary sources

Main literature

1. Arocos B. H. IIporpamma Matlab 6.5 / Simulink 5 : yue6roe mocodue / B. H. Anocogs, B. B.
Haymog ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2007. - 102, [1] ¢. : min.. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000067732

Additional literature
1. Kypnaes C. A. KomnerorepHoe MofenupoBaHue [ DIEeKTPOHHBIN pecypc| : 3JIeKTPOHHBIN
yuebHo-meronuueckuii kommieke / C. A. Kypimaes, B. M. Boskosa, T. A. I'ynbrsiera ; HoBocu®.
roc. TexH. yH-T. - HoBocubupck, [2012]. - Pexxum noctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000180071. - 3arx. ¢ sxpaHa.

Internet resources

1. ITomeipun JI. C. MaTemarnieckoe MOIETUPOBAHUE U OTITUMHU3AIINAS TEMJIOIHEPTETHUYECKUX
yctaHoBok [sexktponnslii pecype] / JI. C. Iomeipun. — M. : Dueprus, 1978. — 416 c. — Pexum
noctyma: http://www.twirpx.com/file/114709/. — 3arn. ¢ skpana.

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. Fananosa A. 1. Matematnueckoe MOIEMPOBAHHE TETJIODHEPTETHIECKUX CUCTEM
[DmexkTpOoHHBIH pecypc] : 3NEeKTPOHHBIH yueOHO-MeTonuueckuii komruieke / A. Y. Tamanona, C. H.
Hosukos ; HoBocub. roc. TexH. yH-T. - HoBocubupck, [2012]. - Pexxum moctymna:
http://elibrary.nstu.ru/source?bib_id=vtls000174225. - 3arx. ¢ sxkpaHa.

Specialized software

1 Scientific and Technical Computing Program Mathworks Matlab
2 Creating reports for laboratory work. Microsoft Microsoft Office



ANNOTATION OF THE PROGRAM
Water treatment

Course: 4, semester : 7

Semester
Ne Kind of activity 7
1 | Total credits 5
2 | Total hours 180
Total classes in the contact form,
3 65
hours
4 | Lectures, hours 18
Practical lessons, hours 18
Laboratory studies, hours 18
of them in an active and
7 1. . 16
interactive form, hours
Consultations, hours 9
9 | Independent work, hours 115

External requirements

Calculates on typical methods, design technological equipment in accordance with the technical assignment;
regarding the following learning results:

Conduct a preliminary feasibility study of the project development of objects of professional activity

Requirements for the results of mastering the discipline

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

Conduct a preliminary feasibility study of the project development of objects of professional
activity

1. PC-8.V/PC. 2 2. Conduct a preliminary feasibility study of the design Lections; Seminars; Laboratory
development of objects of professional activity works; Independent work

Content and structure of the discipline

Table 3.1

Active Links to learning

Themes forms, hours Hours results

Learning activities

Semester: 7

Didactic unit: Examples of Class Development.




1. Structure and course content.
The subject of "water treatment"
and its connection with other
special disciplines.

Water as starting raw materials for
the production of steam, like a
coolant and cooler. Characteristics
of the water balance of the TPP.
Losses of steam and condensate,
refill losses.

Admission impurities into the
water. Characteristics of impurities
according to the degree of
dispersion, for chemical
composition and physico-chemical
state. Water quality indicators.
Classification of natural waters, the
choice of water source and the
performance of water preparation
installation (PPU).

4 1 Lecture

Didactic unit: Water purification

by coagulation methods and precipitation

2. Preliminary water purification
(water lightening). Coagulation of
colloid water impurities. Reagents
and optimal conditions for their use
for coagulation of natural waters.
Schemes of coagulation
installations and their operation.
The device and the principle of
operation of the clarifier. Change
water quality during coagulation.
LIBE, MAGNEZIAL DESIGNING
AND WATER COLORING -
METHODS OF COLLECTION.
Methods for calculating reagents.
Change water quality during lime.
Clamps for coagulation and lime.
Water filtration. Designs of
clarifying filters. Effect of water
clarification by filtering.

5 1 Lecture

Didactic unit: Methods of water purification from ion impurities.




3. Water treatment by ion
exchange. Physico-chemical bases
of ion exchange.

lon exchange materials and their
characteristics. lonic exchange
technology. Appointment and scope
of Na - cationis, n - cation,
ammonium - cationing. Principles
of chemical water desalination.
Schemes of desalting installations
with drum and direct-flow boilers.
Operation of ion exchange plants.
Unless water preparation methods.
Desorption of gases from water.
Deaerators, decarbonizers,
principles of their work and design.
Chemical methods for removing
gases from water. Electrodialysis,
ion-exchange membranes. Reverse
osmosis and ultrafiltration. The
design of the devices and material
for membranes used in the
installations of the reverse osmosis.
Thermal desalination of water in
boiling type evaporators. Getting
distillate in instant type
evaporators. Schemes of
evaporative and steam mills.

Lecture

Didactic unit: corrosion and corrosion protection methods.




4. Water TES mode. Corrosion of
thermal power equipment and
warning methods. The formation of
deposits in the steam road of the
TPP. Methods for preventing the
formation of deposits. Couple
pollution. Influence of the type of
boiler, operational regime and
quality of boiler water on the
quality of the couple in the drum
boilers. Ways to combat pollution
steam. Separation devices.

Water modes of drum and
straight-flow boilers. Features of
the water regime of high and
ultra-high pressure drum boilers.
Methods of correctional processing
of boiler and nutritious water.
Features of the water mode of the
direct-flow boilers. The
dependence of the purity of the
steam from the quality of nutrient
water and pressure.

The quality rate of the pair and the
nutrient water of the direct-flow
boilers. Nutrient water quality
boilers and turbine condensate with
natural circulation. Condensation
rate of condensate returned from
production. Water quality norms
for feeding thermal networks and
power water for heat supply
systems.

Lecture

Table 3.2

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 7

Didactic unit: Examples of Class Development.

1. Physico-chemical indicators of
water quality and carbon dioxide
equilibrium.

Laboratory work:

1. Represents water quality
indicators used in the course, in
terms of terms; 2. Measures the
values ??of the quality indicators
of multiple water samples;

3. Plans to determine the forms
of carbon dioxide in water;

4. Determines the forms of
carbon dioxide in water samples;
5. Summarizes the results
obtained on specified criteria
and discusses with the teacher.




2. Technological indicators of
water quality.

Laboratory work:

1. Represents water quality
indicators used in the course, in
terms of terms;

2. Measures the parameters of
the quality indicators of multiple
water samples using well-known
methods;

3. Summaries the results
obtained on specified criteria
and discusses with the teacher.

Didactic unit: Water purification

by coagulation methods and precipitation

3. Reagent methods of water
preparation (coagulation and ion
exchange).

Laboratory work:

1. Plans to solve the task;

2. Measures water quality
indicators before processing and
after reagent processing;

3. Interprets the results obtained
by certain criteria;

4. Declares the results in the
language of formulas and graphs
and discusses with the teacher.

Didactic unit: Methods of water purification from ion impurities.

4. Receive water preparation

Laboratory work:

1. Plans to solve the task;
2. Measures values ??using
known patterns;

. 2 4 1 3. Declares the experiment in the
method (electrolysis) i
language of formulas and graphs;
4. Assesses the efficiency of the
method and discusses with the
teacher.
Didactic unit: corrosion and corrosion protection methods.
Laboratory work:
1. Plans to solve the task;
2. Measures values ??using
. . known patterns;
S' u(i)or:]ré)r?;m of heat reduction 1 2 1 3. Declares the experiment in the
qutp ' language of formulas and graphs;
4. Assesses the efficiency of the
method and discusses with the
teacher.
Table 3.3
Active Links to learning . A
Themes forms, hours Hours results Learning activities
Semester: 7
Didactic unit: Examples of Class Development.
1. solutions dissociation of 2 1 Practical lesson

electrolytes pH




2. Hydrolysis of salts 2 2 1 Practical lesson

3. The product of solubility 2 2 1 Practical lesson

Didactic unit: Water purification by coagulation methods and precipitation

4. Rigidity. Methods for

L2 2 4 1 Practical lesson
elimination.

Didactic unit: Methods of water purification from ion impurities.

5. ion exchange methods for

Lo o 2 4 1 Practical lesson
eliminating impurities

Didactic unit: corrosion and corrosion protection methods.

6. The design of carts and bridges

of rolling stock. 1 4 1 Practical lesson

Literary sources

Main literature

1. YUk, B.A. Bogononroroeka u BomHo-xumudeckue pexumbl TIC u ADC [DneKTpoHHBII
pecypc] : yueb. mocodue / B.A. Yrmx, Hb. Kapuuukwii, A.B. Hepe3pko. — Musck: Beimr, mik.,
2010. — 351 c¢.: un. - ISBN 978-985-06-1877-1. - Pesxum mocryna:
http://znantum. com/catalog. php?bookinfo=507135 - 3arn. ¢ 3xpaHa.

2. Bononoaroroska: yuednoe nocobue / ITuckynos B.M., Myparos O.D. - M.:U11 PUOP, HUI],
HH®PA-M, 2016. - 96 c.: - Pexxum nocryma: http://znanium.com/catalog. php?bookinfo=559512 -
3arJ1. ¢ ’KpaHa.

3. Bopgonoaroroska u BogHo-xuMuueckue pexkxuMbl TOC u ADC. JlabopaTtopHBII MPakTUKYM
[DnexTpoHHbIil pecype] : yued. mocobue / B.A. Unx [u np.]. — Munck: Beim. mk., 2012, — 159 ¢:
. - ISBN 978-985-06-2122—1. - Pexxum nocryma:
http://znantum. com/catalog. php?bookinfo=508499 - 3arn. ¢ 3xpana.

Internet resources

1. Kapenun, B. A. Bogonoaroropka. @u3uko-XUMHYECKHE OCHOBBI ITPOLIECCOB 00pabOTKN BOABI :
yuebHoe nmocobue / B. A. Kapenun ; MunuctepcTso odOpasoBanus u Hayku Poccuiickoit
®enepauuu, ToMckui NOMMTEXHUUECKUN yHUBEpcuTeT. — Tomck, 2012, — 97 ¢. — URL:
https://portal. tpu.ru/SHARED/v/V AKARELIN/Work/vodo/Tab4/Karelin_Vodopodgotovka F-x
osnovy processov_obrabotki v.pdf (mata obpamenwus:: 17.03.2021). — TekcT : 2I€KTPOHHBIMN.

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. BOJIOHO,I[FOTOBK& Ha T3C . METOANYECKHUE YKA3aHWs K BBITIOJIHCHUIO KOHTPOJIbHBIX U JOMAIITHHUX
paboT aist IHEBHOTO U 3a04HOro odyuenuss ®IH no kypey "Bononoarotoska Ha TOC" / HoBocuoO.
roc. TexH. yH-T ; [coct. C. H. OBunHHUKOBA]. - HOBOCHOMpCK, 2012. - 28, [3] ¢. : Tabum., ui.. -
Pesxum noctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000166415

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
Water-chemical modes of thermal electric stations

Course: 4, semester : 7

Semester
Ne Kind of activity 7
1 | Total credits 5
2 | Total hours 180
Total classes in the contact form,
3 65
hours
4 | Lectures, hours 18
Practical lessons, hours 18
Laboratory studies, hours 18
of them in an active and
7 1. . 16
interactive form, hours
Consultations, hours 9
9 | Independent work, hours 115

External requirements

Calculates on typical methods, design technological equipment in accordance with the technical assignment;
regarding the following learning results:

Conduct a preliminary feasibility study of the project development of objects of professional activity

Requirements for the results of mastering the discipline

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

Conduct a preliminary feasibility study of the project development of objects of professional
activity

1. PC-8.V/PC. 2 2. Conduct a preliminary feasibility study of the design Lections; Seminars; Laboratory
development of objects of professional activity works; Independent work

Content and structure of the discipline

Table 3.1

Active Links to learning

Themes forms, hours Hours results

Learning activities

Semester: 7

Didactic unit: Examples of Class Development.




1. Water as starting raw materials
for the production of steam, like a
coolant and cooler. Characteristics
of the water balance of the TPP.
Losses of steam and condensate,
refill losses.

Admission impurities into the
water. Characteristics of impurities
according to the degree of
dispersion, for chemical
composition and physico-chemical
state. Water quality indicators.
Classification of natural waters, the
choice of water source and the
performance of water preparation
installation (PPU).

1 Lecture

Didactic unit: Water purification

by coagulation and

precipitation methods.

2. Preliminary water purification
(water lightening). Coagulation of
colloid water impurities. Reagents
and optimal conditions for their use
for coagulation of natural waters.
Schemes of coagulation
installations and their operation.
The device and the principle of
operation of the clarifier. Change
water quality during coagulation.
LIBE, MAGNEZIAL DESIGNING
AND WATER COLORING -
METHODS OF COLLECTION.
Methods for calculating reagents.
Change water quality during lime.
Clamps for coagulation and lime.
Water filtration. Designs of
clarifying filters. Effect of water
clarification by filtering.

1 Lecture

Didactic unit: Methods of water purification from ion impurities.




3. Water treatment by ion
exchange. Physico-chemical bases
of ion exchange.

lon exchange materials and their
characteristics. lonic exchange
technology. Appointment and scope
of Na - cationis, n - cation,
ammonium - cationing. Principles
of chemical water desalination.
Schemes of desalting installations
with drum and direct-flow boilers.
Operation of ion exchange plants.
Unless water preparation methods.
Desorption of gases from water.
Deaerators, decarbonizers,
principles of their work and design.
Chemical methods for removing
gases from water. Electrodialysis,
ion-exchange membranes. Reverse
osmosis and ultrafiltration. The
design of the devices and material
for membranes used in the
installations of the reverse osmosis.
Thermal desalination of water in
boiling type evaporators. Getting
distillate in instant type
evaporators. Schemes of

evaporative and steam mills.

Lecture

Didactic unit: corrosion and corrosion protection methods.




4. Water TES mode. Corrosion of
thermal power equipment and
warning methods. The formation of
deposits in the steam road of the
TPP. Methods for preventing the
formation of deposits. Couple
pollution. Influence of the type of
boiler, operational regime and
quality of boiler water on the
quality of the couple in the drum
boilers. Ways to combat pollution
steam. Separation devices.

Water modes of drum and
straight-flow boilers. Features of
the water regime of high and
ultra-high pressure drum boilers.
Methods of correctional processing
of boiler and nutritious water.
Features of the water mode of the
direct-flow boilers. The
dependence of the purity of the
steam from the quality of nutrient
water and pressure.

The quality rate of the pair and the
nutrient water of the direct-flow
boilers. Nutrient water quality
boilers and turbine condensate with
natural circulation. Condensation
rate of condensate returned from
production. Water quality norms
for feeding thermal networks and
power water for heat supply
systems.

Lecture

Table 3.2

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 7

Didactic unit: Examples of Class Development.

1. Solutions of electrolytes.
Hydrolysis of salts. Water quality
indicators.

Laboratory work




1. Physico-chemical indicators of
water quality and carbon dioxide 0 4 1
equilibrium.

Laboratory work:

1. Represents water quality
indicators used in the course, in
terms of terms;

2. Measures the values ??of the
quality indicators of multiple
water samples;

3. Plans to determine the forms
of carbon dioxide in water;

4, Determines the forms of
carbon dioxide in water samples;
5. Summarizes the results
obtained on specified criteria
and discusses with the teacher.

Didactic unit: Water purification by coagulation and precipitation methods.

2. Reagent methods of water
preparation (coagulation and ion 2 4 1
exchange).

Laboratory work:

1. Eliminates its activities to
solve the problem;

2. Measures water quality
indicators before processing and
after processing with reagents;
3. Interprets the results obtained
according to certain criteria;

4. Forms the results in the
language of formulas and graphs
and discusses with the teacher.

2. Technological indicators of

water quality. 2 2 1

Laboratory work

Didactic unit: Methods of water purification from ion impurities.

3. Receive method of preparation
of water (electrodialysis).

Laboratory work:

1. Eliminates its activities to
solve the problem;

2. Measures values ??using
well-known patterns;

3. Orifies the experiment in the
language of formulas and graphs;
4. Rights the effectiveness of the
method and discusses with the
teacher.

Didactic unit: corrosion and corrosion protection methods.

4. Corrosion of heat reduction
equipment.

Laboratory work:

1. Plans to solve the task;

2. Measures values ??using
known patterns;

3. Declares the experiment in the
language of formulas and graphs;
4. Assesses the efficiency of the
method and discusses with the
teacher.




Table 3.3

Active Links to learning

forms, hours| T1OUrS results Learning activities

Themes

Semester: 7

Didactic unit: Water purification by coagulation and precipitation methods.

2. Carbon dioxide equilibrium.
Technological indicators of water 2 8 1 Practical lesson
quality.

Didactic unit: Methods of water purification from ion impurities.

3. 1. Operations with integers. 2 6 1 Practical lesson

Didactic unit: corrosion and corrosion protection methods.

4. The structure of colloid
particles. Coagulation with the help
of iron hydroxide and aluminum 4 4 1 Practical lesson
sulfate. Corrosion of metals and
protection from it.

Literary sources

Main literature

1. Bomononroroska u BopHo-xumudeckue pexuamsl TOC u ADC. JIabopaTopHBIH TPaKTHKYM
[DmexTpoHHsIi pecype] : yued. mocobue / B.A. Ymx [u np.]. — Munck: Bemm. mk., 2012, — 159 ¢:
. - ISBN 978-985-06-2122—1. - Pexxum noctymna:
http://znanium. com/catalog. php?bookinfo=508499 - 3ar. ¢ s3xpaHa.

2. Boponoaroroska: yueduoe rmocodwue / [Tuckynos B.M., Myparoe O.D3. - M.:11L[ PUOP, HUI]
HH®PA-M, 2016. - 96 c.: - Pesxum nocryma: http://znanium.com/catalog. php?bookinfo=559512 -
3ar1. ¢ ’KkpaHa.

3. Uk, B.A. Bogononroroeka u BogHo-xumuaeckue pexxuMbl TOC u ADC [DnekTpoHHBII
pecypc] : yueb. mocodue / B.A. Yrx, Hb. Kapuunkuii, A.B. Hepe3pko. — Musnck: Beimr. k.,
2010. — 351 c.: un. - ISBN 978-985-06-1877-1. - Pesxxum nocryma:

http://znantum. com/catalog. php?bookinfo=507135 - 3arn. ¢ 3xpana.

Internet resources

1. Kapenun, B. A. Bogonnoaroropka. @u3uko-XUMHYECKHE OCHOBBI ITPOLIECCOB 00pabOTKH BOABI :
yuebHoe nmocobue / B. A. Kapenusn ; MunuctepcTso oOpasoBanus u Hayku Poccuiickoit
®enepauuu, ToMckui NOMMTEXHUUECKUN yHUBEpcuTeT. — Tomck, 2012, — 97 ¢. — URL:
https://portal.tpu.ru/SHARED/v/V AKARELIN/Work/vodo/Tab4/Karelin_Vodopodgotovka F-x
osnovy processov_obrabotki v.pdf (mata obpamenwus: 17.03.2021). — TekcT : 2I€KTPOHHBIMN.

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. Bopononroroska Ha TOC : MmeToanveckue yKa3aHUs K BBITOJIHEHUIO KOHTPOIBHBIX M TOMAITHUX
paboT my1st IHEeBHOTO U 3a0uHOro odyuenus ®IOH o kypey "Bomomoarotoska va TOC" / HoBocu®b.
roc. TexH. yH-T ; [cocT. C. H. OBunHHUMKOBA]. - HoBOCHOMpCK, 2012. - 28, [3] ¢. : Tabun., ui.. -
Pesxxum nocryma: http://elibrary. nstu.ru/source?bib_1d=vtls000166415

2. Boponoaroroeka : 1abopaToOpHbIA MPAKTHKYM ;| METOAUYECKUE YKA3aHUS K 1a00paTOPHBIM
paboTtam it JHEBHOTO oTAeNeHus no crnennansHocty 140101 " TeruoBblie snekTpruveckne
cranuun" / HoBocu®. roc. TexH. yH-T ; [cocT.: C. H. OBunnnukoBa, A. A. Kasakosa]. -
Hosocubupck, 2010. - 51, [2] ¢. : mu., Tabn.. - Pexum nocryna:

http://elibrary nstu.ru/source?bib_1d=vtls000125761

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
Energy Saving In Heat Power Engineering and Heat Engineering

Course: 4, semester : 8

Semester
Ne Kind of activity 8
1 | Total credits 5
2 | Total hours 180
Total classes in the contact form,
3 62
hours
4 | Lectures, hours 24
Practical lessons, hours 12
Laboratory studies, hours 12
of them in an active and
7 1. . 16
interactive form, hours
Consultations, hours 12
9 | Independent work, hours 118

External requirements

is able to develop and ensure energy and resource saving measures at the objects of professional activity;

regarding the following learning results:

Able to develop events on energy and resource saving on The teks of professional activity

has knowledge of regulatory techniques for energy and resource saving at labor activities

Requirements for the results of mastering the discipline

The results of the study of the discipline

Forms of organizing classes

Able to develop events on energy and resource saving on The teks of professional activity

1. PC-9.V/PC. 1 1. Solving Energy and Resource Saving Events at Professional
Operations

Lections; Seminars; Laboratory
works; Independent work

has knowledge of regulatory techniques for energy and resource saving at labor activities

2. PC-9.V/PC. 2 2. Has knowledge of regulatory techniques for energy and
resource saving on labor activity

Lections; Seminars; Laboratory
works; Independent work

Content and structure of the discipline

Table 3.1

Active Links to learning
Themes forms, hours Hours results

Learning activities

Semester: 8




Didactic unit: Types of heat-energy resources

1. Classification of pressure
Sensors

Common familiarization with
traditional and promising energy
resources for use in thermal
power technologies

Didactic unit:

2. Natural and man-made sources
of low-precious heat. Energy
installation on low-boiling working
bodies for the disposal of thermal
waste. The effectiveness of
thermodynamic cycles on
low-boiling working bodies.
Schemes and efficiency of
application in industry.

Acquaintance with heat sources
of various nature.

Didactic unit: The relevance of th

e rational use of energy resources fo

r Russia.

3. Dynamics of the fuel and energy
balance and consumption of energy
resources in Russia and the world.
The relevance of energy saving for
the Russian economy. The structure
of Russia's energy and comparative
indicators of its effectiveness. The
concept of power saving potential.

The features of the calculations
of gear and worm gears are
studied.

Didactic unit: Methods and criteria for assess

ing the efficiency of use

Energy.

4. General provisions.
Thermodynamic indicators of
energy efficiency and features of
their use in heat and thermal
technologies. Natural (technical)
indicators of energy efficiency.
Economic and environmental
indicators of energy efficiency.
Communication between
environmental pollution and
exergetic losses in production
technologies, distribution and
energy consumption.

1,2

Acquaintance with the main
indicators of energy efficiency

Didactic unit: Rationing of energy consumption

5. General provisions. The
rationing of energy consumption in
industry, buildings and facilities.
The normalization of the
operational technological costs and
the loss of thermal energy in
thermal networks. The concept of a
high energy efficiency building.

Familiarization with the
principles of rationing energy
costs and energy loss.

Didactic unit: Consumer Energy Analysis Fuel and energy resources

6. Balances of consumption and
use of energy at an industrial
enterprise. Consumer Energy
Passport TER. Energy Balance and
Energy Passport Buildings. The
concept of a high energy efficiency

1,2

building.

Familiarization with the basics
of energy saving at industrial
enterprises.




Didactic unit: Methods of energy saving in the production of heat Energy

7. Classification of thermal energy
sources. Energy saving in boiler 2 19 Familiarization with the main
rooms. Features of energy saving at ’ industrial heat sources.
the CHP of industrial enterprises.
8. Enerav saving in Acquaintance with the heat
: gy g engineering features of industrial
high-temperature and . 2 1.2 high and low-temperature
low-temperature technologies. technologies
Didactic unit: Trees of Electrical Machines
9. thermal energy transport
technology. Consumer connection
schemes to thermal networks. . .
Losses of energy and resources in 2 1,2 eﬁg?ua[[r:;?]r;c%mgim%rlrgal
thermal networks. Measures to 9y P 9y
reduce thermal energy losses and
resources in thermal networks.
Didactic unit: Accounting for energy resources
10. General provisions. Normative
energy base. Types and objectives
of energy a.Ud't' M(_ethodol_ogy of Studying the issues of the
energy .aUd't of an industrial . 2 1,2 energy audit of industrial
enterprise. Instrument accounting enterprises and organizations
of energy resources in the '
enterprise. Energy audit firm
dashboard.
Didactic unit: Heat pumps and systems based on them
11. Parokompression 'ghermal Studying the work of thermal
pumps. Thermodynamic processes transformers of a
and cycles. Working bodies. 2 1 parocompression type
Comparative exary efficiency. o ' .
Schemes of heat-oum Determination of a comparative
; ; pump energy-saving effect
installations.
12. Absorption and adsorption heat
Fnusrg?lsétﬁ)cnhser?ﬁzfr:]ggaagrl#irép Studying the features of the
cveles and Workin boﬁies technology of utilization of heat
y . g ' . 2 1 drains of polysiness enterprises
Comparative thermal and exsertive usina sorotion
efficacy. Calculation of parameters g sorp
OO ) thermotransformers
of bromide-lithium heat pumping
installation.
Table 3.2
Active Links to learning . oL
Themes forms, hours Hours results Learning activities
Semester: 8
Didactic unit: Accounting for energy resources
Acquaintance with accounting
. devices and controlling the
1. Instruments for metering thermal 7
2 1 release of heat energy installed

energy and coolant.

in the thermal bunch of
educational institution.

Didactic unit: The basics of energy audit




Acquaintance of students with a
thermal imager and methodology
for processing primary thermal
2. Thermal imaging diagnostics 4 4 1 imaging images. Processing of
heat loss. thermal imaging images with a
view of the results in the form of
graphs and processed
thermograms.
Didactic unit: Heat pumps and systems based on them.
Students study the device of a
parocompression thermal pump
and a heat pumping unit.
Parameters are measured at the
3. Determination of the key points of_the W(_)rklng cyc_:le
. on the operating unit, determine
effectiveness of the 4 6 1,2 h £l ision h
arokompassing heat pump the streams of low-precision heat
P ' generated heat, the consumption
of electricity, determine the
conversion coefficient under
specified conditions for the
operation of the heat pump unit.
Table 3.3
Themes forﬁgt?\/gurs Hours L|nksr2cs)ul<letasrn|ng Learning activities
Semester: 8
Didactic unit: Rationing of energy consumption
Solving problems to determine
the energy efficiency indicators
1. solution Practical tasks to of production technologies,
. ; 4 4 1,2 : .
determine the energy-saving effect. transportation and consumption
of fuel and energy resources,
thermal energy,
Didactic unit: The basics of energy audit
.2' Acquaintance with the familiarization with the devices
instrumental park of the .
; . . used by the professional energy
International Eneaudiology Firm 2 4 1 : .
: : audit company for conducting
for the implementation of . .
. . experimental energy audit.
instrumental energy audit.
Didactic unit: low-power energy.
Drawing up a report on work at
3. Familiarization at the the international exhibition
international exhibition with 2 4 12 containing an analysis of
advanced energy saving and energy ’ information on energy resources,
efficient equipment. energy-efficient equipment and
energy-saving technologies

Literary sources
Main literature

1. OBunnnuKOB 0. B. DHeprocbepeskeHre B TETUIO3HEPTETUKE U TETUIOTEXHOJIOTUSX | [yueOHOe
nocodue] / FO. B. Opunnnukos, O. K. I'puropeeBa, A. A. @panuesa. - HoBocubupcek, 2015. - 256,
[1] c. : mn., Tabu.. - Pexxum noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000215353




2. OBunnHuKOB FO. B. OcHOBHI Termorexauky : [yuebnuk] / F0. B. OBunnnukos, C. JL
Enucrparos, F0. U. Ilapos. - Hoeocubupck, 2018. - 552, [1] ¢. : ui.. - Pexum gocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls00023813 1

Additional literature

1. OunranKOB FO. B. DHeprocbepexeHre B TEIUIOIHEPTETUKE U TETLIOTEXHOIOTHSIX
[DnexTpoHHbIH pecypc] : 2JIeKTPOHHBIHN yueOHO-MeToanueckuii komruieke / FO. B. OBunHHHKOB, A.
A. ®panuesa ; HoBocu®. roc. TexH. yH-T. - HoBocubupcek, [2012]. - Pesxxum moctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000174529. - 3arx. ¢ sxpaHa.

Internet resources

1. MunucrtepctBo 3Hepretuku Poccuiickoit @eneparinu [DnekTpoHHbIH pecypc] : caiT. - Pexum
noctyna: http://minenergo.gov.ru/. - 3ari. ¢ 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. Exmctparor C. JI. [TapokoMIipecCHOHHBIE TETUIOHACOCHBIE YCTAHOBKH | [yue6GHoe mocobue] / C.
JI. Enuctparos, H. B. Muponosa ; HoBocub. roc. TexH. yH-T. - HoBocubupcek, 2020. - 89, [2] c. :
ui.. - Pexxum moctyna: http://elibrary. nstu.ru/source?bib_1d=vtls000242705
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: 4, semester : 8

ANNOTATION OF THE PROGRAM

Modern Energy Problems

Semester
Ne Kind of activity 8
1 | Total credits 5
2 | Total hours 180
Total classes in the contact form,
3 62
hours
4 | Lectures, hours 24
Practical lessons, hours 12
Laboratory studies, hours 12
of them in an active and
7 1. . 16
interactive form, hours
Consultations, hours 12
9 | Independent work, hours 118

External requirements

is able to develop and ensure energy and resource saving measures at the objects of professional activity;
regarding the following learning results:

Able to develop events on energy and resource saving on The teks of professional activity

has knowledge of regulatory techniques for energy and resource saving at labor activities

Requirements for the results of mastering the discipline

The results of the study of the discipline

Forms of organizing classes

has knowledge of regulatory techniques for energy and resource saving at labor activities

1. Prospects for development.

| Lections; Independent work

Able to develop events on energy and resource saving on The teks of professional activity

2. Energoblands of Russia and Siberia.

| Lections; Independent work

has knowledge of regulatory techniques for energy and resource saving at labor activities

3. Assess the prospects for the development of regional energy, taking into account

Lections; Laboratory works;

the limit complex. Independent work
4. Practical skills on the integrated analysis of the new technology. Laboratory works
5. Energy problems in Russia and the world. Lections
6. The prospects for the development of the material and technical base of power. Lections

Able to develop events on energy and resource saving on The teks of professional activity

7. Material and technical base of modern energy of Russia.

Seminars; Laboratory works

8. Purpose and the applications of the main methods of computational mathematics.

Seminars; Laboratory works




Content and structure of the discipline

Table 3.1
Active Links to learning . A
Themes forms, hours Hours results Learning activities
Semester: 8
Didactic unit: Modern energy development trends
1. Forecast of the development of 4 16 Lectures
world energy.
2. Fuel and Energy Surgical
Complex 4 2 Lectures
5. Forecast of energy consumption 4 3 Lectures
of energy resources
Didactic unit: Large Data Processing System Architecture.
3. Energy of Russia in the energy 4 2.5 Lectures
strategy
4. Traditional and non-traditional
4 2 Lectures
sources of energy
6. Production and consumption of 4 12 Lectures
TER
Table 3.2
Active Links to learning . A
Themes forms, hours Hours results Learning activities
Semester: 8
Didactic unit: Large Data Processing System Architecture.
1. Comparison of ener Performance of laboratory work
' P ergy 6 6 3,4,7,8 on an individual task in the
generation technologies .
composition Groups.
. Performance of laboratory work
2. Study of promising energy 6 6 3,8 on an individual task in the
generation technologies. .
composition Groups.
Table 3.3
Active Links to learning . A
Themes forms, hours Hours results Learning activities
Semester: 8
Didactic unit: Modern energy development trends
. Studying network of Kohonen,
1. New technologies in power ; .
engineering 2 6 7,8 learning procedures, operation
modes.
Didactic unit: Large Data Processing System Architecture.
2 New technolodies in power Studying network of Kohonen,
' g P 2 6 7,8 learning procedures, operation

engineering

modes.

Literary sources

Main literature




1. HMunnankos I1. A. Ilepcniektusabie TOC. OcoOeHHOCTH U pe3yabTaThl UCCISIOBAHUS
[moHorpadmus] / I1. A. Iluanukos. - HoBocubupck, 2007. - 282 ¢. : wi., Tabi., cxemsl. - Pexum
noctyna: http://elibrary nstu.ru/source?bib_1d=vtls000074129. - ITapan. TuT. . aury. ; Orn Takxe
HAa aHIJL 513..

2. ABTOMAaTH3AIMs TEXHOJOrnueckux rnpoieccos Ha TOC u ynpasnenne umu . [Monorpadms / I1.
A. Muunukos u 1p. |. - HoBocubupcek, 2014. - 289, [1] ¢. : wn., tabn.. - Pexum gocrymna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000213947. - [Tapaj. THT. JI. ¥ OTJI. AHTJL..

Additional literature

1. Kommutexcueie uccnenopanus TOC ¢ HOBbIMU TexHONOrusMu : [mMonorpagus / I1. A. IluaamMKOB
u 1p.]. - HoBocubupck, 2005. - 527 ¢. : win.. - Pexxum gocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000044903

Internet resources

1. MunuctepcTBo sHeprerrku Poccutickoit @eneparuu : [caiit]. — URL: https://minenergo.gov.ru/
(mara obpamenwus: 18.03.2021). — TekcT : 3eKTPOHHBIM.

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. Pacuer neyxrtormueHoi III'Y ¢ mapayutensHO# cxemoii paboTsr : [yuebnoe mocodue / I1. A.
IMunnuxos u np. ] ; HoBocu6. roc. texn. yH-T. - HoBocubupck, 2019. - 109, [3] ¢. : win.. - Pexum
noctymna: http://elibrary.nstu.ru/source?bib_1d=vtls000241185
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 video systems

Course: 4, semester : 7

Semester
Ne Kind of activity 7
1 | Total credits 3
2 | Total hours 108
Total classes in the contact form,
3 62
hours
4 | Lectures, hours 18
Practical lessons, hours 36
Laboratory studies, hours 0
of them in an active and
7 1. . 0
interactive form, hours
Consultations, hours 6
9 | Independent work, hours 46

External requirements

is able to carry out social interaction and implement its role in the command; regarding the following learning

results:

interacts with other team members to achieve the task

Requirements for the results of mastering the discipline

The results of the study of the discipline

Forms of organizing classes

interacts with other team members to achieve the task

1. Knowledge of the main methods of theoretical and experimental research using
Mathematical and physical models

Lections; Seminars; Independent
work

2. Associates an opponent's speech in various forms of communication, including
virtual (when communicating on forums, chat rooms, etc.)

Lections; Seminars; Independent
work

3. Owns the main norms of the modern Russian language

Lections; Seminars; Independent
work

4. knows the features of business correspondence, including in virtual
communication

Lections; Seminars; Independent
work

5. knows the main communicative and speech requirements that are presented to
oral and written speech, including in Internet communications

Lections; Seminars; Independent
work

6. Conducts a business correspondence in accordance with the rules of business
communication, including on the Internet

Lections; Seminars; Independent
work

7. has an idea of ??the features of business communication, including Internet
communications

Lections; Seminars; Independent
work




8. Know the types of electrical machines and their main characteristics

Lections; Seminars; Independent
work

9. knows how to conduct bibliographic and information and search work, use its
results when solving professional tasks and design of scientific papers

Lections; Seminars; Independent
work

Content and structure of the discipline

Table 3.1

Themes

Active
forms, hours

Links to learning

Hours
results

Learning activities

Semester: 7

Didactic unit: Internet environment as a special modern subculture

1. The ratio of concepts language -
computer slang, regulatory
lexicography - amateur
lexicography, folklore - Internet
ENT (Internet-LOR), Literature -
Settings, etiquette - Neticket .

2 2,3,9

Receive "Conceptual Table".

Didactic unit: Language molds and linguistic

means of Internet communication

2. Concept of Internet
Communication. Characteristics of
the Internet language. The
normalized literary language and
the non-normalized (subtennade) in
the Internet communication space.
The concept of "social stratification
of the national language” and
"Internet language™. The impact of
the Internet language on the
national language

2 2,3,5,9

Lecture in the format of "ZhU".

3. Communication of Internet
computer slang with codified
informatics and information
technologies. Expansion of English
computer terms - the emergence
and operation of "computer
English” on the Internet and its
influence on a common language.
Expressive-game modification of
"Computer English”

Lecture-conversation.




4. The concept of iconic systems
(semiotics). Unbelled Internet signs
and combinations of signs on the
Internet and beyond. Creative signs
(emoticons) - Emoticons,
pictograms. Phonetic and
incalculable use of numbers and
letters. Runet Bay (Latin and
Cyrillic Mixing): Alphabetical
Games, Keyboard Tags, graphic
lexical hybrids. Gaming
phonetization letters - jesting
phonetic spelling: Albanian or
Padona letter. Internet innovation in
a nationwide language. "Internet"
words and values ??in non-special
use. Popular Dictionaries Internet
Slang.

problem lecture "Innovations on
the Internet and their influence
on a national language: evil or
benefit?"

5. Strengthening
oral-conversational start in Internet
communications. Compound
"Machinery" and mass flow of oral
speech in chat rooms, Internet
forums, blogs, guest books, emails.

2,7

Problem lecture

6. Features of business
communication on the Internet.
Business speech genres, their
features in comparison with
traditional business
communication.

1,2,4,6,7

Lecture-conversation.

Didactic unit: Internet as a communicative information environment

7. Internet as hypertext. Internet
and journalism: news sites,
comments, assessment of the
accuracy of information. Blog as a
means of distributing information
and the way to influence the
audience. Internet and literature
(setting). Network author and
Internet reader. Copyright on the
Internet.

4,9

Problem lecture

8. Virtuality of communication on
the Internet. The role of the Internet
in expanding public dialogue.
Strengthening the interactive
principle in virtual communication
and its impact on real
communication.

2,4,8,9

Lecture-conversation.

Table 3.2

Themes

Active
forms, hours

Hours

Links to learning
results

Learning activities

Semester: 7




Didactic unit: Internet environment as a special modern subculture

1. The ratio of the concepts Reception "Read--summing in

"culture™ and "subculture”. The pairs." An independent analysis

concept of an Internet computer 2 2,9 fth. r nding examples

subculture: history and mythology, ? € corresponding P

social hierarchy. rom Internet resources.

e Een o0e Viork sl goups with

lexicography - amateur information, its presentation in

loxi i 2 1,39 the form of graphic organizers:

exicography, folklore - Internet Rings of Venna, Conceptual

ENT (Internet-LOR), Literature - Table Time-Lir;e

Settings, etiquette - Neticket . ’ '

Didactic unit: Language molds and linguistic means of Internet communication

3. The concept of "social

stratification of the national

language." Normated literary

language. The norms of the modern

Russian language. Port.al of 4 3 reception "ZhU".

gramota.ru and other sites of

cultural and speech orientation. The

Internet and its capabilities of

consulting on the problems of

speech culture.

4_. The concept of the subtennte _ Work in pairs. Selection of

(jargon). Abnormal substandard in 2 2 .

Internet communication space. material on Internet resources.

5. Impact of the language of the 4 3 Educational discussion

Internet on the national language. "Corners".

6. "Computer English" on the

Internet. Expresiwe-game 2 3,5,8,9 Reception "Six Hats".

modification of "Computer

English".

7. Runet divertility (latice mixing

and cyryl lines): Alphabetical

games, keyboard tracing, graphic Work in pairs with various

lexical hybrids. 4 2,3,9 Internet resources. Preparation of

Gaming phonetization letters - presentation on the topic.

jesting phonetic spelling: Albanian

or Padona letter.

8. Penetration of Internet Repeption Zigzag. Work_with

Sleangems into modern Russian. 4 3 various Internet d'Ct'Ona'.”eS'
. . Their assessment (reception

Popular Dictionaries Internet Slang. "PMI")

9. "Machinery" and a massive

stream of oral speech in chat 2 5 3 Reception "Cube". Working in

rooms, online forums, blogs, guest ’ groups.

books, emails.




10. Features of business
communication on the Internet.

Business speech genres, their Reading texts with marking.

features in comparison with Preparation of instructions for a
- : 4 4 1,4,6,7 e

traditional business student "Business

communication. Acquaintance with Communication on the Internet".

Internet resources "Consultant +",

Termika.ru.

Didactic unit: Internet as a communicative information environment

11. Internet as a hypertext. Search
for information on the Internet, 2 2 8 Reception "Fishbon".
evaluability of its authenticity.

12. Presentation of prepared Mini conference on completed

. 2 2 2,3,8,9 .
projects. projects.
13. discussion of the main
problems of the course. Course 2 2 2,3,8,9 Reception "Aquarium".
estimate.

Literary sources

Main literature

1. Pucku nHTEpHET-KOMMYHHKALIMK AeTEH B MOJIOZekH | yueOHoe mocobue / T. H. Baanumupora,
E. B. Bponosckas, A. 10. [TomGposckas [u np.] ; mox pemakuwmeit H. FO. Jleckonor, U. B.
Kunasckoii, E. B. bponoeckoit. — Mocksa : MOCKOBCKUI NeNarorudecKuil rocy1apCTBeHHBIN
yauBepcuteT, 2019. — 80 ¢. — ISBN 978-5-4263-0723-0. — TekcT : 3/IeKTPOHHBIH //
OnextpoHHO-0uOMMoTeuHas cuctema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/92893 html (mara o6pauienus: 03.03.2021). — Pexum moctymna: mist
ABTOPHU3HP. MOJIb30BATENEH

2. Kysnenos, A. B. SI3bikoBbie acniekTel kOMMyHUKanun B UHTEpHETE (HA MaTepHaie HEMEIKOTO
s3bika) . MoHorpadus / A. B. KysuerioB. — Mocksa : MOCKOBCKHIA MeIaroruaecKuit
rocyaapcTBeHHbI yHuBepcuTeT, 2015. — 84 ¢. — ISBN 978-5-4263-0251-8. — Texkcr :
3JIEKTPOHHBIH // DnexTpoHHo-0ubmoTeunas cuctema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/70166.html (maTa oOpamenus:: 03.03.2021). — Pexxum moctyma: mis
aBTOPU3HUDP. MOJb30BATENEH

3. Kporosa A. I'. CTuiMcTHKA PYCCKOTO SI3bIKA B 3aJaHHUSX U YIIPAKHEHUSIX | yueOHoe mocodue / A.
I'. Kporosa ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2014. - 50, [1] c.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000203081

4. Bononenkog, C. B. UHTepHeT-kKOMMYHHUKALIMK B TJIOOATEHOM MTPOCTPAHCTBE COBPEMEHHOTO
noyutudeckoro ynpasienust / C. B. BononenkoB. — MockBa ;| MOCKOBCKHI TOCYyIapCTBEHHBIN
yausepcuteT umenn M.B. Jlomonocoa, 2015. — 320 ¢. — ISBN 978-5-19-010946-7. — Tekcr :
3NIEKTPOHHBIH // DnexTpoHHO-0HbnoTeunas cuctema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/97478 html (gara obparmenus: 03.03.2021). — Pexum noctyna: s
ABTOPHU3HD. MOJIb30BATENICH

Additional literature

1. ly6posckast E. M. [IpakTuky™m 1o JOKyMEeHTHOM JIMHTBUCTHKE [ DJIEKTPOHHBII pecypc] :
AJIEKTPOHHBIN yueOHO-MeToanueckuii komruieke / E. M. Jly6posckas ; Hoocu6. roc. TexH. yH-T. -
Hosocu6bupck, [2018]. - Pesxxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000238417. -
3ary. ¢ FKpaHa.

2. Jlocera O. A. KyneTypa aenoBoro oOrieHus [ DIeKTPOHHBIN pecypc] : KOHCTIEKT JIEKLHH /
JloceBa O. A. - M., 2006. - 1 snextpon. onr. auck (CD-ROM). - 3ar. ¢ koHTelHEpa.

Internet resources

1. http://elibrary nstu.ru/




2. 3unuenko B. I'. MexkynsTypHas koMmmyHUKa#sL. OT CHCTEMHOTO MOAX0/1a K CHHEPreTHYEeCKON
napagurme ; yued. mocodue / B. I'. 3unuenxo, B. I'. 3ycman, 3. M. Kupnoze. — M.: ®@unta, 2007, —
224 c. // Yausepcutetckas OubmmoTteka online [Dnextponnsiii pecype] : DbC. — Pexxum moctyna
http://www.biblioclub.ru/book/79344/. — 3arn. ¢ sxpana.

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

4. I'pamora. Py : cnpaBouHO-uH(pOpMaLOHHBIH opTan «Pycckuii si3e1k». — Mocksa, 2000— . —
URL: http://gramota.ru/slovari/ (nara oopamenus: 24.02.2021). — TekcT : 3EKTPOHHBII.

5. 3emckas E. A. AKTUBHBIE IPOLIECCHI B PYCCKOM SI3bIKE TIOCTEAHETO AeCITIIeTHs: X X BeKa
[Dnextponnsrii pecype] / E. A. 3emckas. —U. 2, 1. — Pexum noctymna:
http://www.gramota.ru/biblio/magazines/gramota/russianworld/28 49. — 3aru. ¢ sxpana.

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

7. http://znanium.com/

Methodical support and software

Methodological support

1. Kporora A. I'. KommyHnukarmonHast KyinbTypa MHTepHeTa [ D1eKTpOHHBIN pecypc] :
3JIeKTPOHHBIN yueOHo-metomuueckuii komruieke / A. I'. Kportosa, E. M. Jly6posckas, E. B.
Kaprnosa, T. H. IlepmsikoBa ; HoBocu®0. roc. TexH. yH-T. - HoBocubupck, [2016]. - Pexxum moctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000233286. - 3arx. ¢ sxpaHa.

Specialized software

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

2 Microsoft Office Application Pack



ANNOTATION OF THE PROGRAM
Language and logic of public speech

Course: 3, semester : 6

Semester
Ne Kind of activity 6
1 | Total credits 3
2 | Total hours 108
Total classes in the contact form,
3 64
hours
4 | Lectures, hours 36
Practical lessons, hours 18
Laboratory studies, hours 0
of them in an active and
7 1. . 0
interactive form, hours
Consultations, hours 8
9 | Independent work, hours 44

External requirements

is able to carry out business communication in oral and written forms in the state language of the Russian
Federation and foreign language (AH ); regarding the following learning results:

demonstrates the ability to exchange business information in oral and written forms of at least one foreign
language

Requirements for the results of mastering the discipline

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

demonstrates the ability to exchange business information in oral and written forms of at
least one foreign language

1. UK-4. 2 2. Demonstrates the ability to exchange business information in oral and | |_ections; Seminars; Independent
writing forms of at least one foreign language work

Content and structure of the discipline

Table 3.1

Active Links to learning
Hours

Themes forms, hours results

Learning activities

Semester: 6

Didactic unit: Speech interaction. Basic units and logical foundations of speech communication.




1. IEC standard programming
languages: ST

Drawing up an abstract lecture.

2. The conditions for effective
communication. Ethical standards
as mechanisms for resolving
communication process.
Communicative speech standards.
The main components of the speech
situation.

Drawing up an abstract lecture.

3. Evaluation of speaker
(self-esteem), assessment of the
audience (objective and subjective
parameters). Speech aggression as
one of the problems of modern
communication, the ways to
overcome it.

Drawing up an abstract lecture.

4. The process of creating a
statement. "Invention" of speech
content. Awareness and
formulation of the goal of the
presentation, its tasks and
superficials.

Classification of speeches for the
target. Select the theme and speech
name. Thesis, requirement for the
wording of the thesis. Forms of
deviation from the thesis.

Drawing up an abstract lecture.

5. Modern requirements for the
construction of speech. The main
structural elements of speech, their
functions, meaningful features.
Types of plans of the main part of
the text. Features of the
introductory and final part

Drawing up an abstract lecture.

6. Methods of presentation of the
material (main, auxiliary). Logic
connection between thesis and
arguments.

Drawing up an abstract lecture.

7. Typology of arguments. Logic
(rational) arguments, psychological
(irrational) arguments. Errors and
tricks of disputes belonging to the
arguments.

Drawing up an abstract lecture.

8. Selection of language funds in
an official-business style. Business
Correspondence.

4

Drawing up an abstract lecture.

Didactic unit: Principles of constructing automatic co

ntrol systems in

power engineering

9. Public speech (oratorio). Genres

of argumental (convincing) speech: 2 1 Drawing up an abstract lecture.
discussion (in the business sector).

10. Public speaking (oratorio).

Genres of argumental (convincing) 2 1 Drawing up an abstract lecture.

speech: Business negotiations.




11. Public speech (oratorio).
Informing Speech Genres: Report,

Speech-presentation with a device 2 1 Drawing up an abstract lecture.
for work.
12. Public speaking (oratorio).
Genres of epidectic speech: speech 2 1 Drawing up an abstract lecture.
on the presentation.
13. Public speech (oratorio).
Genres of epidectic speech: 2 1 Drawing up an abstract lecture.
congratulatory speech (address).

Table 3.2

Themes ACtive | s |LINKS to learning Learning activities

forms, hours

results

Semester: 6

Didactic unit: Speech interaction. Basic units and logical foundations of speech communication.

1. The concept of language and
speech (in its writing and oral
form).

determining the role of verbal
and non-verbal means of
communication in speech
activity. Analysis of the audience
(on the materials of the texts).
Training on speech technique.
Self-analysis of the speaker
(absence / availability of
communicative qualities of
speech, the use of non-verbal
communication tools) - Filling a
guestionnaire.

2. Communicative techniques.

Performing tasks for the
formation of the ability to
analyze the speech situation:
Depending on the audience,
determine the purpose and
objectives of the statements, be
able to reformulate the topic.
Role-playing game for the
application of protection
strategies in a speech aggression
situation.

3. Building text.

Performing tasks to work out the
ability to formulate the thesis,
find in oral and written voice
errors in the wording of the
thesis and correct them. Perform
the tasks to determine the
method of presenting the
material in the text. Analysis
Official-business style texts.

4. Logic bases of argument.

Perform the tasks to determine
the types of arguments used in
speech (analysis of business
negotiation texts). Educational
discussion on a given topic.




5. Structural semantic text models. .
. . Creating your own statements
Speech techniques of effective 2 1 A
S on specified text models.
communication.
Didactic unit: Principles of constructing automatic control systems in power engineering
Participation in a business
6. Argument speeches. 2 1 conversation - meeting (a
quasiprofessional situation on
the choice of students).
Participation in business
7. Argument speeches. 2 1 negotiations (qua3|profe53|onal
situation on the choice of
students).
8. Informing speeches. 2 1 Busmess game I"nterV|ew with
a device for work™.
performances with presentation
S or congratulatory speeches
9. Epidactic speech. 2 1 written independently. Analysis
of speeches.
Table 3.3
Active Links to learning . S
Themes forms, hours Hours results Learning activities

Semester: 6

Didactic unit: Principles of constructing automatic control systems in power engineering

Study of scientific literature on

1. Genres of formal business style. 10 1 the topic of course work.

Literary sources

Main literature
1. Maymuuauaa M. I'. Putoprka 1 0ocHOBBI opaTopckoro uckyccrsa. U. 1 : yuebnoe mocodue / M. T
Mamununa, U. b. Jleonosa ; HosocuO. roc. TexH. yH-T, @Pak. rymanuTap. oOpa3oBaHusl. -
Hosocubupck, 2010. - 115, [1] c. : Tab.. - Pesxum noctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000132398
2. Mamuuunaa M. I'. Putoprka u OCHOBBI OpaTOpcKoro uckycctra. Y. 2 : yueOHoe mocodue / M. T
Masymununa, U. B. Tlo3nasikosa ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2012. - 101, [3] c. :
tabu.. - Pesxum mocryna: http://elibrary.nstu.ru/source?bib_1d=vtls000169268
3. lombrukunaa JI. A. TexHomoruu myOmuyHBIX BeICTYIUIEHUH. OCHOBBI MTEAaroru4eckou
NESTENILHOCTHA B CUCTEME BhICIIEro oOpasoBanus : [yueOHoe mocodue] / JI. A. Tonbimkuna |

Hogocu6. roc. Texs. yH-T. - HoBocubupck, 2017. - 79, [1] ¢. : un.. - Pexxum moctyrma:
http://elibrary. nstu.ru/source?bib_id=vtls000235424

Additional literature

1. KyneTypa HayuHol u nenoBoii peun. HopmarueHbIi acniekT : [yuebnoe mocobue / H. 5.
3unkoBckas u 1p. | ; HoBocub. roc. Texn. yH-T. - HoBocubGupcek, 2019. - 73, [2] c. : Tabun.. - Pexum
noctyna: http://elibrary.nstu.ru/source?bib_id=vtls000241171

Internet resources

1. bynrakosa E. T. Jlekiuu no kynsType aejoBoro odmenus [Dnexkrpornsii pecype] / E. T.
Bynrakosa. — Pexxum moctyna: http://www.twirpx.com/file/15719/. — 3arun. ¢ 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. Fonprnkuna JI. A. OCHOBBI eAaroruuecKoi A TeIbHOCTH B CUCTEME BBICIIET0 OOpa30BaHHSL.
TexHonmornu myOJUYHBIX BBICTYTUIEHUH [ DIEKTPOHHBIN pecypc| : 3JIeKTPOHHBIN
yuebHo-meromuueckuii komruieke / JI. A. Tonmsrmkuna ; HoBocu®. roc. TexH. yH-T. - HoBocHOHpCK,
[2015]. - Pexxum moctyma: http://elibrary nstu.ru/source?bib_id=vtls000214225. - 3arn. ¢ s3xpaHa.
2. Manuanuaa M. T'. Putopuka u s3puctuka [DaeKTpOHHBIN pecypc| : 2JIeKTPOHHBII
yueOHO-MeTonuueckuii komruieke / M. I'. Manununa ; HoBocu6. roc. TexH. yH-T. - HoBocuOHupck,
[2016]. - Pesxum noctyma: http://elibrary nstu.ru/source?bib_id=vtls000232670. - 3arn. ¢ skpaHa.
3. Mamuauna M. I'. Kynetypa HayuHOU 1 AenioBol peun [DIeKTPOHHBIN pecypc| | 3IeKTPOHHBIN
yueOHO-MeTonuueckuii komrieke / M. I'. Manununa, H. M. Konecnukosa ; HoBocu6. roc. TexH.
yH-T. - HoBocubupck, [2019]. - Pexxum noctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000241318. - 3arx. ¢ sxpaHa.

Specialized software
1 Database management system (DBMS) Microsoft Access

2 Calculation of established and limit on static stability of Energy Systems Ekaterinburg, Regional
Public Association "Department of Automated Electrical Systems" named after D.A. . Arzamasseva
»Rastrwin, Student Version



ANNOTATION OF THE PROGRAM

Project activities

Course: 34, semesterbl : 567

Semester

Ne Kind of activity 516|7

1 [Total credits 212 |2

2 | Total hours 72| 72|72

3 Total classes in the contact form, 39|39/ 39
hours

4 | Lectures, hours 010 |0

Practical lessons, hours 36| 36| 36

Laboratory studies, hours 01010

! ingrg::iir\?ei?;rr]nﬁ:)\aersand 01010

Consultations, hours 11 |1

9 | Independent work, hours 33| 33|33

External requirements

The ability to carry out project activities at all stages of the project's life cycle; regarding the following learning

results:

to be able to determine the problem and how to solve it in the project

To be able to identify the necessary resources for the implementation of project tasks

to be able to organize and coordinate the work of the project participants

Requirements for the results of mastering the discipline

The results of the study of the discipline

Forms of organizing classes

to be able to determine the problem and how to solve it in the project

1. PC-7.V/PC. 1 1. To be able to determine the problem and ways to solve it in the
project

Seminars; Independent work

to be able to organize and coordinate the work of the project participants

2. PC-7.V/PC. 2 2. To be able to organize and coordinate the work of the project
participants

Seminars; Independent work

To be able to identify the necessary resources for the implementation of project tasks

3. PK-7.V /PC. 3 3. To be able to identify the necessary resources to implement the
design tasks

Seminars

Content and structure of the discipline




Table 3.1

Themes forr?(s:,“;l/gurs Hours Lmksr'écS)LIIfte;rnmg Learning activities
Semester: 5
Didactic unit:
Teamwork of project
. participants. Overlapping the
é‘ C_:once_pts and types of projects. 4 6 1 idea of ??the project, its life
roject Life Cycle.
cycle from the problem to
Ruzeltat.
Teamwork of project
participants. Questions are being
worked out: What is the
2. Problematization. 4 6 1 problem? What problem does the
project solve? How to associate
the problem and possible
solutions?
Teamwork of project
participants. Project planning,
3. Program achievement of the 4 6 1 partitioning project on tasks,
project results. resource planning, definition of
responsibility zones and ways to
adjust the plan.
Teamwork of project
4. Resource support project. 4 6 2 participants. Calculations of the
planned resource need.
Teamwork of project
5. Organization of teamwork. 4 6 2 participants. Teamwork
techniques.
Teamwork of project
6. Project results: presentation, participants. Examination and
7 4 6 1 '
examination, results. reflection on the results of the
project.
Semester: 6
Didactic unit:
Teamwork of project
participants. Questions are being
7. Problematization in the design worked out: What kind of
4 6 1 . X i
stage problem is the project at this
stage? How to associate the
problem and possible solutions?
Teamwork of project
participants. Planning the current
8. Program to achieve the results of stage of the project, breaking
) 4 6 1 .
the current stage of the project tasks, resource planning,
definition of responsibility zones
and ways to adjust the plan.
9. Resource provision of project Tea_m_work of project
> . 4 6 2 participants. Calculations of the
implementation stages
planned resource need.
Teamwork of project
10. Organization of teamwork 4 6 2 participants. Teamwork

techniques.




11. Project Results (Project Stage):

Project results: presentation,

Examination, Representation, 12 1 -
examination, results.
Results.
Semester: 7
Didactic unit:
Teamwork of project
participants. Questions are being
12. Problematization in the design worked out: What kind of
6 1 . X i
stage. problem is the project at this
stage? How to associate the
problem and possible solutions?
Teamwork of project
13. The program to achieve the participants. Pla}nnlng the current
stage of the project, breaking
results of the current stages of the 6 1 .
roiect tasks, resource planning,
proJ definition of responsibility zones
and ways to adjust the plan.
- . Teamwork of project
.14' Resource_ provision of project 6 2,3 participants. Calculations of the
implementation stages
planned resource need.
Teamwork of project
15. Organization of teamwork 6 2 participants. Teamwork
techniques.
Teamwork: Preparation for the
16. Project results: presentation, 12 1 presentation of the project

examination, results.

results, examination of the result.
Summing up.

Literary sources
Main literature

1. IIpeoGpaxenckas T. B. Ynpasnenue npoexkramu : [yuebHoe mocodue] / T. B. IIpeodpakeHckas,
M. III. Mypra3una, A. A. AnernuaoBa ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2018. - 121,
[1] c. : m., Tabn.. - Pesxxum moctyma: http://elibrary. nstu.ru/source?bib_1d=vtls000238156

Additional literature

1. Opranusaiiyst IPOEKTHOM AesTebHOCTH: Y deOHoe nocodue / Muxankuna E.B., Hukuraesa
A 1O., Koconanosa H. A. - PoctoB-na-/lony:U3narenscteo FODY, 2016. - 146 c.: ISBN
978-5-9275-1988-0 - Pexxum noctymna: http://znanium.com/catalog/product/989958 - 3arn. ¢

IKpaHa.

Internet resources

1. 10 npopsIBHBIX HAeH B dHEpreTrKe Ha cienyrommue 10 mer. — TekcT | 2eKTpOHHbIH /
Accounaum 10 Pa3BUTHIO MEKOYHAPOAHBIX I/ICCJ'IGI[OBaHI/II‘/'I U MPOCKTOB B O6.]IaCTI/I OHEPIreTUKNU

«I'nobanpHas HEpTHSY | [CaliT]. —

https://globalenergyprize.org/ru/wp- content/uploads/2020/ 12/GE_verstka -itog-RUS pdf (nara

obpamenust: 18.03.2021).
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. Opraamszamnus caMmocToATeTbHOU paboThl cTyneHTOB HOBOCHOMPCKOro rocy1apCTBEHHOTO
TEXHHUYECKOTO YHUBEPCHUTETA | MeTOANUYECKoe pykoBoncTso / HoBocu®. roc. TexH. yH-T ; [cocT.: FO.
B. Hukutun, T. FO. Cyprunal. - HoBocubupck, 2016. - 19, [1] ¢. : Tabn.. - Pesxxum goctyna;
http://elibrary. nstu.ru/source?bib_i1d=vtls000234042
2. Kymuxora JI. H. IIpoekTHas nearenbHOCTD [ DIEKTPOHHBIN pecypc| : SJIeKTPOHHBIN
yuebHo-metonuueckuii komruteke / JI. H. Kynukosa ; HoBocub. roc. TexH. yH-T. - HoBocuOUpCK,
[2019]. - Pesxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000239899. - 3arn. ¢ skpana.

Specialized software

icnonb3oBaHune cneymann3npoBaHHOro NPOrpaMMHOro 06ecneyeHns Ans n3yyYeHns ANCUUnInHbI
He TpebyeTca



AHHOTAILIMA k paGoueit nporpamMmMe JTHCHMIIMHBI (MOLYJIs1)
OUNYECKASA KYJIBTYPA u CIIOPT

OO6m1ast TpPyI0EMKOCTh TUCIMILUIMHBI COCTaBIsAET 2 3aueTHbIC enqunuilbl, 400 yacos.

OcBoenne cryaeHTamu Moayns «dusznueckas KylbTypa MW CHOPT» BKJIIOYAET
H3y4eHUE BYX YaCTE:

* bazoBas yacte Moayns - «Puznueckas KyJIbTypa» - 2 ceMectpa. Paznen obs3arenen
JUISL U3YYEHHSs, BKIIOYAET B Ce€0Sl TEOPETHUUECKUU, METOAUKO-TIPAKTUYECKUN WU
KOHTPOJIBHBIN pa3jiensl nporpaMmel. MTorosasi arrectainus - 3a4eT, C MOJIyYEeHUEM
2-X 3a4€THBIX eJUHUIL (HE MEeHee 724).

* BapuarupnHas yacth Mmoayis - «l[Ipuknannas gusznueckas xkynbprypay» - 1-8 cemectp.
Paznen obGs3areneH nnsi u3ydeHHUs, BKIIOYAET B ce0s yuyeOHO-TPEHUPOBOUHBIN U
KOHTPOJIBHBIN pa3ielibl mporpaMmmel. ITorosast arrectarus - 3a4eT (He MeHee 328 u).

VueOHbIi Martcpuall 0a30BOI YacTH MOAYJIS — AUCIHUIITINHBI «Duznyeckas KYJbTYpa»
— pCAIM3YCTCA B paMKaX MCTOAUKO-TIPAKTHYCCKUX 3aHITUN Ha CICAYIOIINX OTACICHUAX

Kadenpsi:
- TbDKHBIE TOHKHU (715 FOHOLIEH);
- a9pobOuKa (115 JCBYIIIEK).

Jlist m3ydeHus maTtepuaia B BapHATHUBHOM 4acTH MOJYJA CTYACHTY HEOOXOIUMO
BBIOpaTh OJIHO M3 CIENYIONIMX Y4eOHBIX OTAENeHUWH Kadeapwl: aTiaeTu3M, a’poOuka,
CIIOPTUBHBIE UT'PBI, EAMHOOOPCTBA, TIABaHKE, TUMHACTHKA, JIETKas aTJIeTHUKA.

Nzyuenue monyns «Puszmdeckas KyjabTypa U cropT» B pamkax BO (OakanaBpuar)
HaIpaBjieHO Ha (OPMHUPOBAHHE Y CTYJACHTOB CIICIYIOIIEH OCHOBHON OOIIECKYJIbTYPHOM
KOMIIETEHIUU

CHOCOOHOCMb UCHOIB308AMb MEMOObl U CPeOCmed @Quuueckol Kyibmypvl O
obecneueHUss NOITHOYEHHOU COYUATIbHOU U npogheccuonanrviol deasmeavnocmu (OKS)

B pe3ynprare nzydyeHus MOy CTYAEHT TOJDKEH

3HATh:

OCHOBBLI 310pOBOI'O o6pa3a KHN3HU,
IMOCJICACTBUA OTKIOHCHHUA OT 3J0POBOI'O 06pa3a KHN3HU.

YMeTh:
® [OJJICPKUBATH 3/I0POBBIN 00pa3 >KU3HMU.

Y4ueOHO-MeTOAUYEeCKOe M HHPOPMALIMOHHOE 0o0ecTieyeHne TUCIUMIUHBI.
Ocnognas aumepamypa:
1. Tlenaroruka ¢uszndecko KynabTyps : yueOHuk / [C. JI. HeBepkoBuy u Ap.] ; mox pen.
C. J1. HeBepkoBuya. — 3-¢ u3n., crep. — M. : Akagemus , 2014. — 361, [1] c.
2. Kazakosa T. H. Teopus u MeToanka aganTHBHOW (GU3UICCKON KYIBTYPHI : y4eOHOE
nocoobue / T. H. KazakoBa, HoBocu0. roc. texn. yu-t. — HoBocubupck : U3a-Bo
HI'TY , 2015.-24, [2] c.



3. KazakoBa T.H. Teopus u MeToauka adanTUBHOM (U3HMUECKOW KYJIbTYpPHI
[DnekTpoHHBI pecypc]| : 37eKkTpoH.yuyeoHo-meToa. komiuieke / T. H. Ka3zakona ;
HoBocu6. roc. TexH. yH-T. — HoBocuOupck, 2014. — Pexum pgocryna
http://dispace.edu.nstu.ru/didesk/course/show/4778. — 3ari. ¢ skpaHa

4. KysuenoB B. C. Teopus u meroguka (usznueckoil kyabTypbl : yueOHuk / B. C.
Kysuenos. — M. : Akagemus , 2012. — 409, [1] c. un.

Ilepuoouueckue u3zoanus:

1. ®uskynbTypa KynbTypa u cnopT [Tekct] : Hayd.-metoa. xxypH. / PA OG6pazoBanus
PI'YOKCMuT; Bect. IICOK PA O6pazoBanust; Hayu.-u3gat. uentp "Teopus u mpakTuka
¢uznueckoit KynbTypsl 1 ciopta". — Ilepuoa.: 6 pa3 B roa. — 80 c. — 13a. ¢ 1996 r. — ISSN
1817-4779.

2. Teopust u npakTuka Quznyeckor KyabTypbl [TekcT] : exxemec. Hayd.-TEOpPET. KYpH. —
[Tepuon.: 12 pa3 B roa. — ISSN 0040-3601

IlIpozpammnoe ovecneuenue u Hnmepunem-pecypcol:
1. [entpanbHas otpacieBasi OuOIMOTEKAa MO (UIMYECKOW KYJIBTYpe U CIHOPTY

[DnexkTpoHHBId pecype] : moptan. — Pexxum nocrtyma : http://lib.sportedu.ru. — 3arm. ¢
IKpaHa.

2. Hayunas snexktponnas 6ubiauorexka eLIBRARY.RU [DnexTpoHHbIH pecypc] : mopTa.
— Pexxum noctymna : http://www.elibrary.ru. — 3ary. ¢ skpaHa.

3. Teoriya.ru. Xypuan «Teopust u mpakTHKa (U3HYECKON KYIbTYPhD» [DIECKTPOHHBIH
pecypce] : moptan. — Pexxum gocrtyma : http://teoriya.ru/ru. — 3ari. ¢ skpaHa.

4. Teoriya.ru. JKypunan «®usnmyeckas KyJabTypa: BOCIHTaHHE, 0Opa3oBaHUE,
TPEHUPOBKA» [DIEKTPOHHBINA pecypc] : mopTai. — Pexxum moctyma : http://teoriya.ru/ru. —
3ari1. ¢ ’KpaHa.



