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Fundamentals of Sociology/OcHoBbI conuoioruu

Purpose of the course:

This course provides an overview of fundamental concepts and methods for understanding human
behavior from a sociological perspective. Topics include conceptualizations of society, the self in
society, the social construction of technology, the organization of work and economic life,
complexity and social systems, and methods for investigating the social world.

Tasks of the course:

To explore these topics in greater depth, students will engage in skill-building activities tied to
these topics. These include a critical engagement with personality tests, an observation of social
space, systems mapping, and dynamic work design. We will also leverage course content to
practice problem solving in the contemporary world.

List of the planned results of the course (training module)

As a result of studying the course the student should

know:

- fundamental sociological concepts, theories and research findings;

- ociological methods, including the collection, analysis and interpretation of data;

- the range and limitations of sociological theory and research.

be able to:

- to demonstrate, in their research, the important role of chosen sociological method in order to
identify and analyse the subject of research;

- to use sociological evidence and ideas to challenge their own beliefs and the beliefs of other
people;

- to analyse human behaviour within their own society, between different cultures and across.

master:

- to use sociological methods to collect, analyse and interpret of the data;



- to know how to do critical evaluation of different forms of information and evidence using
sociological perspective;

- to apply sociological knowledge and understanding to their own lives and their participation
within society.

Content of the course (training module), structured by topics (sections):
1. Introductions, Course Overview, Problem Solving, & Society as Structure

Sociology is most meaningful when it can be applied to our work in the real world. To make this
course more applicable, students will situate it in the broader realm of social problems, puzzles, or
challenges they are studying. Students will engage in two rounds of problem solving around a
problematic they choose. The first will occur prior to their engagement with the course material,
and the second after. By doing this, students will examine the potential contributions of sociology
to the broader program of study.

2. Self & Society

Self and Society explores the ways in which society, culture, and history affect how we define our
experiences and ourselves. This reader contains 24 essays divided into four topical sections: the
social construction of reality, sociology of thought and emotions, the self in social context, and
interaction and inequality.

3. Sociological Methods

Planning the research design is a key step in any sociological study. Sociologists generally choose
from widely used methods of social investigation: primary source data collection such as survey,
participant observation, ethnography, case study, unobtrusive observations, experiment, and
secondary data analysis, or use of existing sources.

4. Technology & Society

The intersection of technological change and the social sphere and economics transforms the world
around us. The goal of this block is to provide overview that enables students to understand this
dynamic. Technology & Society focuses on the social forces that shape technological decisions
and the choices that are open to society with respect to technology uses. This includes scholarly
and theoretical approaches (history and philosophy of science and technology, technology
forecasting, economic growth, and policy, ethics), applied approaches (business innovation,
technology management, legal and engineering) and approaches that are from a development
perspective (technology transfer, technology assessment and economic development).

5. Organizations in Society



Students will implement theories and research in the study of organizations to provide a new
perspective on the central role of organizations in modern societies. Particular attention is paid to
developing a theoretical framework integrating the analysis of organizations from different sectors
(private, public and voluntary) and societal systems.

6. Post-Structuralism

Post-structuralism, as an intellectual movement that emerged in philosophy and the humanities in
the 1960s and 1970s, challenges the tenets of structuralism, which had previously held sway over
the interpretation of language and texts in the humanities and the study of economies and cultures
in the social sciences. Post-structuralism claims that intellectual work is political, and it does so
with reference to concepts most sociologists would consider anything but political — text and
discourse.



Annotation
Major: 03.03.01 IIpukaaaHbie MaTeMaTHKA U (U3NKA

specialization: YnpasJ/ieHue HHHOBALUSIMHU B OM3Hece

Media and Cultural Techniques/Meaua u TeXHOJIOTHH KYJIbLTYPbI

Purpose of the course:

This discipline will give students the vocabulary and analytical tools to discuss the functioning
and impact of technology in any era. This comparative approach will allow students to understand
multiple histories of technological development and different ways in which various cultures
employ technologies.

Tasks of the course:

Students will learn to consider theories of technological development from the basis of their
regional, historical, and cultural specificity. Students will be able to comprehend the uneven
globalization of digital technologies and the way in which certain new media become “organizing
forms” for other, older media.

List of the planned results of the course (training module)
As a result of studying the course the student should
know:

- recent approaches to the study of digital media, social media, communication technologies, the
transmission of information, and the construction of meaning.

-analytical tools to distinguish between the functions of any given technology and the mechanisms
through which those functions are accomplished.

be able to:

- demonstrate, in their research, the important role of chosen technology on the cultural or regional
site they have studied.

- identify the relationship between their topic of study and its technological implications. Use this
analysis of technological implications to intervene on their interdisciplinary research. "

master:

- methods and approaches of media used to understand workplace interventions of specific
technologies and the wider role of technologies adopted globally.



- how to employ multiple disciplines (cultural studies, science and technology studies, media
studies, history of technology) in order to make holistic arguments about the impact that
technology has on culture. "

Content of the course (training module), structured by topics (sections):
1. Deconstructing Work/Culture | Cultural Techniques Pt. 1

Introduction. Deconstructing our common conceptions about the relationship between technology
and culture.

2. Cultural Techniques Pt. 2: Nonsense, Meaning, Information

Nonmeaning and meaning. How can we understand the role of technology not just in transmitting
meaning, but in shaping what meaning means. Cultural difference is then not relative or pre-
existent but active and constructed

3. Immiseration and the Automative Moment

Separating work and culture. The assembly line can allow us to perceive a moment at which “work
culture” is not a concept we can take for granted: instead, the two ideas appear at a crossroads.

4. Cybernetics’ Promises: Assemblage, System, Organization, or Individual?

How do we “see” technology. In order to understand what is technical about technology, we must
pay attention to function. The paradox of this is that function, when operating correctly, is largely
invisible. Examples from surveillance studies and the problem of “showing” CCTV footage.

5. The Problem of Performativity and the Universal Machine

If technology does not simply “represent” the world, but alters the world in representing it, how
do we build knowledge of the world and how do we ask questions about truth and falsity?

6. Accelerationism or Culture off the Rails

A critique of the uni-directionality of technological development. If technology does not evolve in
step with the development of humanity but seems, largely, to outpace it, how do we then



understand the relationship between humans (who make technology) and technology (which then
influences humans)?



Annotation
Major: 03.03.01 IIpukaaaHbie MaTeMaTHKA U (U3NKA

specialization: YnpasJ/ieHue HHHOBALUSIMHU B OM3Hece

Sociology, Trends and Marketing Strategy/CoumoJiorusi, TpeHIbl # MAPKETHHIOBASI
crparerus

Purpose of the course:

This discipline will give students the vocabulary and analytical tools to discuss the functioning
and impact of Sociology in the area of Marketing and trends watching. This comparative approach
will allow students to understand multiple dimensions of Sociological approach on these spheres
and use sociological instruments to analyse various trends and build effective marketing strategy.
Collaborative teamwork among students aimed to solve a business case (using the examples of
Alfa-Bank, Sportmaster, and Yandex.Lavka) will help to have a better understanding of
development of new product strategies and marketing initiatives based on megatrends.

Tasks of the course:

- to educate students how to independently analyse megatrends and trends of sustainability,
identify trend drivers, and forecast their development prospects on different markets;

- to consider how major social changes (generational, value-based) can be used for making
business decisions on different markets;

- to examine how global changes are reflected in culture, break down examples of semiotic studies
and how they can be used to make business decisions;

- to explain the spread of mechanisms of sustainable trends across different markets and audiences,
to explain the logic of using expectation gap and cross-category analysis;

- to learn how to use the primary frameworks for developing trend-based innovations (trend-
radar/trend canvas).

List of the planned results of the course (training module)
As a result of studying the course the student should
know:

- recent sociological approaches to the study marketing, social media, communication
technologies, the transmission of information, trend watching and marketing strategy;

- analytical tools to be able to work on creating effective marketing strategy for the company;

- analytical tools to be able to identify trends and work with them from sociological perspective.



be able to:

- demonstrate, in their research, the important role of chosen sociological method in order to
identify and analyse the trends;

- to learn how to use the primary frameworks for developing trend-based innovations (trend-
radar/trend canvas);

- to independently analyse megatrends and trends of sustainability, identify trend drivers, and
forecast their development prospects on different markets.

master:

- methods and approaches of Sociology used to understand trends and the wider role of trends
adopted globally;

- tools of identicatiom of major social changes (generational, value-based) that can be used for
making business decisions on different markets.

Content of the course (training module), structured by topics (sections):
1. Introductions, Course Overview & Defining Trends

The structure of the trend, the principles of formation of sustainable trends. Types of trends. The
theory of diffusion and adoption of innovations. Rogers’ Diffusion of Innovations Theory and its
use in trend analysis. RDE methodology while dealing with trends. Examples and approaches of
how to use trends in business.

2. Trendwatcher Skills

Development of the ability to analyse megatrends, trends and trend signals independently. Tools
of a trend watcher: identification and analysis of visionaries, brailling, work with forecasts of
sociologists and futurists, and network scanning. Barriers and constraints in the work of a trend
watcher.

3. Expectation Gap and planning innovations

Cross-category and cross-market analysis. Expectation gap as the main tool for the spread of trends
to consumer markets. Work with consumer expectations in different markets. Methods for
identifying readiness to adopt and use innovations.

4. Social Structure & Processes as Challenges to Innovation

The theory of global megatrends and drivers. The influence of megatrends on consumer behaviour
and the formation of sustainable trends. Cross-cultural analysis of the influence of megatrends.



Generational changes in society, changes in values and revaluation of traditional institutions
(family, religion, career, etc.) as a basis for the development of strategic decisions.

5. Cultural Dynamics and Strategic Decision-Making

Global cultural trends and examples of their influence on consumer habits and preferences.
Semiotic research as a tool to study culture and cultural codes (e.g. altering “premium”
consumption culture and changes in demonstrative consumption, changes in modern urban life,
etc.). Examples and practices of using changing cultural codes (incoming/dominant/outgoing) to
make strategic decisions.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

AKageMHUYecKoe MUCHLMO

Heab AMCHUNIMHBI:

JlucuummHa moMoXxeT cOpMHpPOBATH KOMIIETCHIIMN HETMHEHHOTO TIOCTPOCHHUS aKaJIeMUYECKH
IPaMOTHOTO, IOTHYECKH OPTaHU30BaHHOTO ¥ HH()OPMATHUBHOTO HAYYHOT'O TEKCTA C COOII0ICHUEM
MEKyHAPOJIHBIX PUTOPHUUECKUX U ITYOIMKAIIMOHHBIX KOHBEHIIUH.

3agauu AMCHUIINHBIL:

BripaboTath IOHMMaHHME KJIIOYEBBIX MPHUHIIUIIOB HEITMHEWHOTO MOCTPOCHUS TEKCTa Ha OCHOBE
TEXHOJIOTHI BBIIBM)KEHUS MW MO NPUHIMIY TPUAAbl; HAYUYUThCA (POpPMYIUPOBATH TE3UC U
CBSI3aHHBIE C HUM OCHOBHBIE BBIBO/IbI; CTPOUTH KapTy TEKCTAa U HA €€ OCHOBE ITNCATh PA3BEPHYTHIN
ayTiaiH (CKeneTHas KOHCTPYKIUS Oy1yIIero TEKCTa) ¢ YeTKUM pa3/IelIeHUEM MEX1y OCHOBHBIMU
aCIIeKTaMH, apryMEHTaMHU M HEOOXOJMMON M JOCTaTOYHOW SMIUPUYECKOH W TEOPETUYECKON
HOJ/IEP)KKOM; MUCATh TEKCT ¢ COOJIIOJCHUEM NPUHIIMIIOB CBSI3HOCTH, TapajljieIn3Ma, IOBTOPEHUS
KIIIOUEBBIX CJIOB; PEIaKTUPOBATh TEKCT HA MHOTOCJIOBHE.

IlepeyeHb MUIaHUPYEMBIX Pe3yJIbTATOB 00YUYeHHS 1O JUCHMILINHE (MOIYJIIO)
B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUeCs JOMKHBI
3HATh:

- KJIFOUCBBIC MMPUHIIUIIBL rI100aJIbHOTO AKaJICMHUYCCKOro AMCKypca, aKaHCMHqCCKOﬁ TpaMOTHOCTHU
" aKaICMHUYCCKOIr'o 1nMucbMa,

- METOJbl HAYYHOI'O PACCYKIEHUS U PUTOPUUYECKUE KOHBEHLIMH, IPUHATHIE B aKaJEMUYECKOM
MMMCHME;

- CTPAaTCrun HEJIUHEHHOTO IMOCTPOCHUS TCKCTA (MeTaH?»BIKOBLIe TCKCTOBBIC YMCHI/ISI).

yMeTb:

- BBIIBUTATh U OOOCHOBBIBATh CBOIO COOCTBEHHYIO, OPUTHHAJIBHYIO TOUKY 3pEHUS;

- coOmroaaTh GOKYC TEKCTa OT Te3Mca K OCHOBHOMY BBIBOJTY;

- (hopMyITMPOBATh CHIIbHBIN TE3UC;

- KPUTUYECKU OTOMPATh U OLIEHUBATh MHPOPMAIIHUIO JJIsl UCTIOJIb30BaHUS B COOCTBEHHOM TEKCTE;

- AOCTUTATh LCJIb KOMMYHHUKAIUHU 34 CUCT aApCCallur TCKCTA,



- OIIEPUPOBATH CUCTEMAMHU KPUTEPUEB OLIEHKHU aKaJJeMUUYECKOIO TEKCTA U OOBEKTUBHO OLIEHUBATh
KaK CBOH, TaK U 4y»OU TEKCT.

BJIA/IETh:

- HaBbIKaMW OpraHu3alv COACPKaHWA Ha YPOBHC LECJIOIro TCKCTAa M Cro COCTAaBJIAIONIHMX B
COOTBCTCTBUH C LICJIBIO KOMMYHUKAIIUHW;

- TCXHOJIOTUSAMHU BBIABUKCHUS T'MIIOTE3 U KAPTUPOBAHUA Hﬂeﬁ;

- CHHTaKCHUYCCKHUMH IIPpUCMaMHU CBA3HOCTHU H JIOTHYECKOH IIOCJIICAOBATCIIbHOCTH (HOBTOpeHI/Ie
KIJIFOYCBBIX CJIOB, ITapaJlICIIU3M, Cy6'b€KTHO-O6'b€KTHbIe OTHOILICHM:, CUTHAJIBI TIEPEX0aa, CBA3KU

u ap.).

TeMbI U pa3jeiibl Kypca:

1. Axagemuueckas TpaMOTHOCTh M aKaJE€MUYECKOE MHCbMO: KJIIOYEBBIE MOHATHSA, MOJECIU U
KPUTEPUU OLICHKU

OcCHOBHBIE XapaKTEpUCTUKU M CHUCTEMA KOHILENLUN, COCTaBISIIOIIMX  AaKaJEMHUYECKYIO
rpaMOTHOCTh. AKaJemuueckass rpaMoTHOCTh B 3D: mozpens bunna I'puna. Tpu usmepenus
aKaJIeMMYECKOW TPaMOTHOCTH: OIIEpaTUBHAs, KYJbTYpHAasi, KpUTUYECKasd. Tpu acClieKTa pUTOPUKHU
U KOMIIO3UIMH: (OKYC, OpraHM3alvs W MeXaHuKa. Kpurepuu OICHKH aKaJeMHYeCKOro W
HAYYHOTO TEKCTa M UX UCIOJIh30BaHUE B pabOTE HA/l TEKCTOM.

2. MeTobl HETMHENHOT O TOCTPOEHUS TEKCTa

3HaHue Kak Mpoleaypa TpaHchopMauy OAHOro Bua nHpopmanuu B apyroil. KonnenryanbHbie
pasnuyMsl U uMepapXxuyeckas CBA3b MEXAY JaHHBIMHU, MH(OpMaiuei, 3HaHUEM U MYIPOCTHIO.
TexHOMOIrMM NPOAYLUMPOBAHUSA HJAEH M NpUHUUN Tpuaisl. [locTpoeHume KapThl TEeKCTa U
TpaHchopManus KapThl B TEKCT.

3. Hacrpoiika gokyca TekcTa Ha OCHOBE CHIIBHOTO Te3UcCa

Texkcr kak WHTEIUIEKTyaldbHOE JedcTBHE (TIporenypa): HacTpoiika ¢okKyca uepe3 Te3HuC.
DopMynUpOBKa CHIBHOTO Te3UCa 4Yepe3 MCCIEeNOBATENIbCKUIT BOMPOC M KIIIOUYEBOH BBHIBO/I.
®opmyna Leki u ee cBs3b ¢ opranmuzaiueit Tekcta uepe3 Tpuany. @okyc u GopMynupoBKa Te3uca:
B3aMIMOCBSI3b T€3MCa, apTyMEHTAIlMM U BBIBOJOB. TpH BHJA BHIBOJIOB: OIEHKA, PEKOMEHAAIINS,
MIPOTHO3.

4. Opranu3zaiysi HAy4HOTO TEKCTa U €ro AJIEMEHTOB



A03anr kak 0a30BBI AJIEMEHT CTPYKTYpPhI TEKCTa. 3arjlaBHOE MpeaiokeHrue absama U ero
cocraBisirone. Pacmpenenenne wHpopMmanuu B TEKCTe W BHYTpU ab3ama. Benenmwe u
3aK/IIOYCHUE: IPUHIUITNAIBHBIE PA3INYUsL, CTPYKTYpa U JIIEMEHTEL.

5. Mexanuka Hay4Horo Tekcta.lloctpoeHue ckeneTHON KOHCTPYKIIMH TeKCTa (ayTiaiiHa)

CucremMa NOCTPOEHHS JIOTMYECKH CBSI3HOI'O TEKCTAa: CTaHAApPTHAs MOJENb IPEAJIOKEHUs M
MBIIICHHE OJIOKaMH; OpraHu3anys TJIaBHOW M BTOpoCTeneHHON nHpopmaruu; bynesa noruka,
COIO3bl M CHUTHAJIBI IIEPEX0JA; IIOBTOPEHHUE KIIOYEBBIX CJIOB W IPUHLMII [apajUIeIM3Ma.
IlynkTyanuss Hay4yHOrO TEKCTa: MPUHLOUII MUHHUMAIW3Ma, MWCIOJIb30BAHUE 3aIlTBIX U
orpaHuveHue TUpe u aBoerounii. Tunmuneie ommoOku (pparMeHThI, CIUSHUS U HEMH) U METOJIBI
UX IPEOJOJICHHUS.

3aueTHas pa60Ta Hajg COOCTBEHHBIM TEKCTOM: (I)OpMy.]'II/IPOBKa 3aroJIOBKa Ha OCHOBC IICPEMCHHBIX,
pe3yibTarta " BBI60pKI/I; (I)OpMy.]'II/IPOBKa CUJIBHOI'0 TE3UCa MW IIOCTPOCHUC KapTbl TCKCTA.
Hanucanue ayTnaﬁHa Ha OCHOBC KapThbl



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

Anaredpa u reomeTpust

Heab AMCHUNIMHBI:

O3HakoMJIEHHE CIylIiaTteiaeld ¢ OCHOBaMH aireOpbl U F€OMETPUH U IMOATOTOBKA K HM3YYEHHUIO
JIPYTUX MaTeMaTU4ecKHX KypcoB — Iu(QepeHINaIbHbIX YpaBHEHHH, TeopuHu (QyHKIIHMA
KOMILJIEKCHOTO TIEPEMEHHOT0, YpaBHEHHI MaTeMaTHIeCKOH (U3NKH, (HYHKIIMOHATILHOTO aHAIN3a,
AHATUTHYECKOW MEXaHUKH, TEOPETUICCKON (PU3UKH, METOJIOB ONITUMAIILHOTO YIIPABICHUS H JIp.

3agauu AMCHUIINHBIL:

- npUOOpETEeHUE CITYIIATEIIMH TEOPETHUECKUX 3HAHUN U TPAKTUYECKUX YMEHUH 1 HABBIKOB
B 00J1aCTH MaTpUYHOMN ayireOpbl, TEOPUU JIMHEWHBIX IPOCTPAHCTB, TEOPUHU TPYIII, AHATTUTHUYECKON
T€OMETPHUH;

- IIOArOTOBKAa cnymaTeneﬁ K U3YYCHHUIO CMCIKHBIX MATCMATHYCCKUX NUCHUIIINH,

- prOOpEeTeHNE HAaBBIKOB B IPUMEHEHUH METO/IOB aHATMTHYECKOW T€OMETPUHN 1 JTMHEHHON
anreOpsl B PU3HMKE U APYTUX €CTECTBEHHOHAYYHBIX JAUCIUILTHHAX.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YJaroLIHecs JOIKHBI
3HATh:

- OIIPCACIICHUC BCEKTOPA U onepauI/Iﬁ C BCKTOpaMHu (CKaJ'IfipHOe, BCKTOPHOC W CMCIIAHHOC
HpOI/ISBeI[eHI/IC), HX CBOICTBa U (I)OpMy.]'IBI, CBA3aHHBIC C OTUMU OIICPpaAlIUAMU,

- YpaBHEHUs NPSMBIX JIMHAW, IIJIOCKOCTEH, IMHUN U TOBEPXHOCTEH BTOPOTO MOPSAAKA;
- CBOMCTBA JIMHUN BTOPOIO MOPAAKA;

- OIpeJieJIeHUe BEKTOPHOTO MTPOCTPAHCTBA, MX CBOUCTBA U (POPMYIIbI;

- IIOHATHE PaHra orneparopa:

- OIlEpallMy C MaTPULIAMHU, METOIbI BEIYUCIICHUS paHra MaTPULIbI U JETEPMHUHAHTOB;

- TEOpeMBl O CHCTeMax JIMHEWHBbIX ypaBHeHuN Kponekepa-Kanemmm u ®penronema,
npaBuiio Kpamepa, obiiee penienrne cucTeMbl THHEHHBIX YpaBHEHUH;

- OCHOBHBIC OIIPCACJIICHUA 1 TCOPEMBI O JIMHEMHBIX OPpOCTPAHCTBAX U IMMOAINIPOCTPAHCTBAX, O
JIMHEMHBIX OT06pa)KCHI/I}IX JIMHEMHBIX MMPOCTPAHCTB;



- KOOpIMHATHYIO  3alUCh  CKaJsPHOTO  TMPOM3BEICHHS,  OCHOBHBIE  CBOWCTBa
CaMOCOIIPSDKEHHBIX MTPeoOpa3oBaHui;

- OCHOBBI TEOPHH JIMHEHHBIX TPOCTPAHCTB B 0O0BbEeMe, OOECIECUHBAIONIIEM H3YyYeHHUE
AHATUTHYECKOW MEXaHUKH, TEOPETUYECKON (PU3UKU U METOJOB ONITUMAIILHOTO YIIPABICHHS.

- orpeeNeHus MOIYrPyI, MOHOUIOB U TPYIII;

- teopeMmy Jlarpanxka o mnoarpymnmax B Tpymne, TEOpEMYy O CTPOCHHH MOATPYyNI B
LHUKJIAYECKUX IPyNIax;

- or€panuu ¢ MaTpuaMu, METObI BEIYUMCIICHUSA PaHra MaTpuibl U ACTCPMUHAHTOB,

- OTpeJieIeHue M CBOWCTBA HAMOOJBIIET0 OOILIETO JAEIUTENs] B KOJbLIE MHOTOYJICHOB;
anroput™ EBKimaa uist moncka HanOObIIEro O0Iero JAeIUTeNs;

- OCHOBHYIO T€OpeMy aireOpbl 0 KOPHSX MHOTOUYWICHOB HaJ ITOJIEM KOMIUIEKCHBIX YHCEIT;

- TEOpeMbl O cucTteMax JIUHEHHbIX ypaBHeHud Kponekepa-Kamemnmu u ®penaronsma,
npasuiio Kpamepa, ob1iiee pelieHre cucTeMbl TMHEHHBIX YpaBHEHUH;

- OCHOBHBIE OIIPEAEIICHUS U TEOPEMBI O JIMHEWHBIX IPOCTPAHCTBAX U MOANPOCTPAHCTBAX, O
JMHENHBIX 0TOOPAKEHUAX JTMHENHBIX IPOCTPAHCTB;

- OIIpCACIICHUSA U OCHOBHBLIC CBOCTBa COOCTBEHHBIX BCKTOPOB, COOCTBEHHBIX 3Ha‘leHHﬁ,
XApPAKTECPUCTHICCKOI'O MHOI'OYJICHA,

- ONpeNIeIeHUe ¥ CBOMCTBAa IKOPJAHOBOH HOPMalIbHOH (OPMBI; MHHHMAJIHHOTO
MHOT'OYJICHA;

- MpHUBEICHNUE KBaJIpaTUUHOU (POPMBI K KAHOHMYECKOMY BH]Y, 3aKOH WHEPIHH, KpUTEPU
CuibBecTpa;

- KOOpDAMHATHYI0  3alUCh  CKAJISIPHOIO  TNPOM3BEICHMS,  OCHOBHBIE  CBOWCTBa
CaMOCONPSKEHHBIX PeoOpa30BaHuUM;

- OCHOBBI TEOPUM JIMHEHHBIX MPOCTPAHCTB B 0OBeMe, oOecrmeunBaroOnieM HU3YUCHUE
AHATTUTUYECKON MEXaHHUKH, TEOPETUUECKON (PU3UKU U METO/IOB ONTUMAIBLHOTO yIPABIICHUS.

yMeTb:

- HpOU3BOAUTL MATPUYHBIC BBIUYUCICHUSA, HAXOIAHUTb 06paTHy10 MaTpuny, BBIYHUCIATD
ACTCPMUHAHTBI;

- IPUMEHSTHh BEKTOPHYIO alNre0py K pelIeHuI0 FreOMeTpUUECKUX U (PU3NYEeCcKUX 3a/1ay;

- p€miaTtb rCOMETPUUCCKUEC 3aa4 METOAOM KOOpAUHAT, IPUMEHATH JIMHEITHBIC Hp606pa3OBaHI/I$I
K PCIICHHUIO TCOMCTPUYCCKHUX 3a/1a4,

- HOpOU3BOAUTL MATPUYHBIC BBIUYUCICHUSA, HAXOIHUTH 06paTHy10 MaTpuny, BBIYHUCIATDH
ACTCPMUHAHTHI.

- HaxOJUTh YHCIECHHOE PEIICHUE CUCTEMBbl JIMHEWHBIX YpPaBHEHUH, HCCIEAOBATh CHUCTEMBI
JIMHENHBIX YPABHEHUN HA COBMECTHOCTB;



- OIIEpUPOBATH C 2JICMEHTAMH U IIOHATUSAMU JIMHEHHOTO IPOCTPAHCTBA, BKIIIOYasi OCHOBHBIE THIIbI
3aBHCUMOCTEH: TMHEHHBIE ONIepaTOphl, OMITMHEHHBIE U KBaApaTHUHbIE ()OPMBI;

- IPUMCHATH HAYAJIbHBIC TOHATUA K pCIICHUIO HCCJIOKHBIX 3aaa4 TCOPHUU I'PYIIIL;

- HaXOJHUTb HauOOJIbIITUN 06H_[I/II‘/'I JCINTCIIb W HaAWMMCHBIICC 06mee KpaTHOC MHOI'OYJICHOB,
BbIpaXXaTh X 4€PE3 CaMU MHOI'OYJICHEI,

- HOpOU3BOAUTL MATPUYHBIC BBIYUCICHUSA, HAXOIHUTb 06paTHy10 MaTpuny, BBIYHUCIATDH
ACTCPMUHAHTBI;

- HaxXOAWTh YMCIEHHOE PEIICHHE CHCTEMbl JUHEHHBIX ypaBHEHUN. HAaXOJUTh COOCTBEHHBIE
3HAYEHUS] U COOCTBEHHBIC BEKTOpHI JTUHEHHBIX MpeoOpa3oBaHMil, MPUBOIUTH KBAJIPATUYHYIO
dbopMy K KAHOHMYECKOMY BHIYy, HAXOAUTb OPTOHOPMHUPOBAHHBIA 0azuc M3 COOCTBEHHBIX
BEKTOPOB CaMOCOIPSKEHHOTO MpeoOpa3oBaHus;

- TPUBOJIUTH MATPHUIy K KOPIAHOBOH HOpMalbHOW (opMe; HAaXOIUTh >KOPAAHOB Oa3uC H
MOJICYUTHIBATh KOJUYECTBO >KOPJAHOBBIX KJIETOK, OTBEYAIOIIMX 3aJaHHOMY COOCTBEHHOMY
3HAYEHUIO;

- BBIYHUCJIATH XapaKTepI/ICTI/I‘ICCKI/Iﬁ 1 MUHUMAJILHBIA MHOT'OYJICHBI MaTpHuLbI:

- OIIEPUPOBATH C NIEMEHTAMH U ITIOHATHSMU JINHEWHOTO IIPOCTPAHCTBA, BKJIFOYAsi OCHOBHBIE THIIbI
3aBHCHUMOCTEH: TMHEWHBIE ONIEPaTOPhl, ONITMHEHHBIE U KBaIPATUIHbIE (DOPMBI.

BJIa/1eTh:

- OOIIMMU TIOHSITHSIMH M OTIPEJICIICHUSIMHU, CBSI3aHHBIMU C BEKTOPAMU: JIMHCHHAS HE3aBUCHMOCT,
0a3uc, opreHTalus IUIOCKOCTH U IPOCTPAHCTBA;

- OPTOrOHANBHOM Kiaccudukanueil TMHUA BTOPOro MOPsIIKA.

- 00LIMMU TIOHATUSMU U OIPENIEICHUSIMU, CBI3aHHBIMU C MATPUYHON anreOpoi;

- FTEOMETPUYECKON HHTEPIIPETALIMEN CUCTEM JIMHENHBIX YPABHEHHUI U X PELICHUN;

- MOHATUSAMH JJUHEHHOTO MPOCTPAHCTBA, MATPUYHOM 3aIUChIO MOAIIPOCTPAHCTB U OTOOPAKEHUH;

- YMEHHEM TMOJb30BaThCSl HEOOXOIMMOM NMUTEpaTypod sl pelleHus 3a7ad IOBBIIIEHHOM
TPYJAHOCTH (B BApUaTUBHOMN YacTH Kypca).

- OOIIMMU TIOHATUSMU U OTIPEIeTICHUSIMH, CBI3aHHBIMU C MATPUYHON anreOpoi;

- FEOMETPUYECKON MHTEPIIPETALUEN CUCTEM JIMHEWHBIX YPABHEHUMN U UX PELICHUI;

- IOHATHUSIMH JIMTHEWHOTO MPOCTPAHCTBA, MATPUYHOM 3aMMChIO TTOAMPOCTPAHCTB U OTOOpAKEHUH;
- CBEJICHUSIMU O IPUMEHEHUSX CIIEKTPaIbHbIX 3a/1a4;

- CBOMCTBAMH MHOT'OWJIEHOB M HaHOOJIBIIET0 OOIIEr0 MHOKUTEIS;

- IOHATHEM >KOPJJAaHOBOK HOPMAJIbHOHN ()OPMBI U YMEHHEM MPUBOUTH MATPHUIIBI K HEH;

- IPUMEHEHHUSIMH KBaIPATUYHBIX (DOPM B TEOMETPUH U aHAIIU3E,

- IOHATHUSAMH CONPSKEHHOTO U OPTOTOHAJIBLHOTO MpeoOpa3oBaHus;



- NPUMCHCHMSAMM €BKJIMJIOBOM METPHKM B 3aJadaX TIEOMETPUM W aHAJINW3a, Pa3INYHbIMU
IIPUIOKEHUSIMA CUMMETPUYHON CIIEKTPaIbHOW 3a1a4H;

- YMEHHEM IIOJIb30BaThCsI HEOOXOIMMOW IHUTEpaTypol aisi peleHHus 33a7ad IOBBIIIEHHON
TPYAHOCTH (B BApUAaTUBHOMN YacTH Kypca).

Tembl U pa3aennl Kypca:
1. MaTpuiibl ¥ CUCTEMbI TMHEWUHBIX YPaBHEHUH

1.1. Matrpuubl. Onepanuu CJIO0XKEHUS W YMHOXKEHUS MaTpull Ha yucia. OnpeaenuTenu
KBaJIpaTHbIX MAaTPHIL] 2-TO U 3-T0 MOPSIIKOB.

1.2. YMHOXeHUe 1 oOpaleHne MaTpuil. DJIeMeHTapHbIe PeoOpa3oBaHMs MAaTPUILI.

1.3. OmpeneneHne W OCHOBHBIC CBOWMCTBA JCTEPMHHAHTOB. MUHOpPHI, anredpandecKue
JOTIOTHEHHUS, Pa3JI0KEHUE AETEPMUHAHTA 110 3JIEMEHTaM CTPOKH WU cTon01a. dopMyria MoaHOoro
pa3I0XKEeHUs IeTEPMHUHAHTA U €€ CIIe/ICTBUSA. J(eTepMUHAHT TPOU3BEICHUS MATPUIL.

1.4. Pemenue cucreMm JIMHEHHBIX ypaBHeHUM 1o meroxy Kpamepa. Panr matpuisl. Teopema o
6a3ucHoM MuHope. Teopema o paHre MaTpHUILIbI.

1.5. Cucremsl nuHelHbix ypaBHeHuu. Teopema Kponexkkepa—Kanemnu. ®yHnameHTanbHas
CUCTeMa peLICHU U o0llee pelleHrue OAHOPOJHONW CHCTEeMbl JHMHEWHBIX ypaBHeHHI. OOiiee
pelieHre HeoJHOpoAHOM cucteMbl. Meron ['aycca.

2. BexropHas anredpa

2.1. HaHpaBHeHHBIe OTPE3KU H ﬂeﬁCTBHH Haag HHUMMH. OnepauHH CJIOKCHUS HaIIPpaBJICHHBIX
OTPE3KOB MU  YMHOXCHHA HX Ha YHCIA. HUx cBoiicTBa. BCKTOpHOG IMpOCTPAHCTBO.
KOMMYTaTI/IBHOCTB, ACCOIIMAaTHUBHOCTDb U ,[[I/ICTpI/I6yTI/IBHOCTL OHepaI_II/Iﬁ C BCKTOpaMH.

2.2. JIuHelHO 3aBUCUMBIE U JMHEMHO HE3aBUCHUMBIE CHCTEMBbI BEKTOpPOB. basuc, KoopAauHaThI
BEeKTOpoB B Oasuce. KoopamHaTHOoe mnpencrtaBieHHe BEeKTOpoB. Omnepanuu ¢ BEKTOpaMU B
KOOPJIMHAaTHOM TIpejcTaBieHUH. VI3MeHeHHe KOoOpAMHAT BEKTOpa IpH 3aMeHe Oasmuca.
HeobOxonnMoe u 10ocTaTouyHOE YCIIOBUE JIMHEWHOH 3aBUCMMOCTH BEKTOPOB B KOOpPJIMHATHOMU

dbopwme.

2.3. OpueHTHPOBaHHBIE TPONKN BEKTOPOB. BEKTOpHOE NPOU3BEACHHE, ETO CBONCTBA, BBIPAKEHNE
B OpPTOHOPMHUpPOBAaHHOM ©0a3uce. I'eoMeTpUYEeCKHii CMBICT BEKTOPHOTO IPOU3BEJCHHUS.
BeipaskxeHue BEKTOPHOTO MPOU3BEICHNS B IPOM3BOJILHOM Oazuce.

2.4. CmemaHHOe MPOU3BEACHUE BEKTOPOB, €r0 CBOWCTBA, BBIPAKEHHE B IPOU3BOJBHOM U
OPTOHOPMHPOBAHHOM 0Oazucax. ['eoMeTpruiecKuil CMBICII CMEIIAHHOTO MPOU3BECHUS. Y CJIOBUS
KOJUIMHEAPHOCTH ¥ KOMIUIaHAPHOCTH BEKTOPOB. POpMyI1a IBOMHOTO BEKTOPHOTO ITPOU3BEICHUS.

3. Metoz koopauHaT

3.1. O0m1as gexapToBa U MPSMOYTOJIbHASI CHCTEMbI KOOpANHAT. MI3MeHeHre KOOpINHAT TOYKH MPU
3aMEeHEe CHCTEeMbl KOOpJAMHAT. Marpuua nepexoaa u ee cBoicTBa. DopMyIibl MEpexoa MExXAy
NpAMOYTOJIbHBIMU CHCTEMaMM KOOpJAWHAT Ha IIJIOCKOCTH. HOJ’IHpHaSI, OUIMHAPHUYICCKAasd M
chepuueckas cucteMbl KoopauHaT. Dopmynbl mMepexoaa MeXIy HUMH M HPSIMOYTOJbHON
CHCTEMOI KOOPANHAT.



3.2 OpTtoroHanbHble MPOEKIIMU BEKTOPOB M HX CBOMCTBA. CKalsipHOE MPOU3BEIACHUE, €r0
CBOMCTBA, BBIpaXKCHHUE B KoopauHarax. @opMyiibl i ONpPENeIeHUsT PACCTOSHUSA MEXAY ABYyMs
TOYKAaMH U yrjia MCXKIY ABYMS HAIIPABJIICHUAMMU.

3.3 KoopauHaTHOE 3aJaHU€ JIMHUHA Ha IUIOCKOCTH, IIOBEPXHOCTEH B IPOCTPAHCTBE.
AnreGpanyeckue TUHUU U MOBEPXHOCTH. IHBapHaHTHOCTH MOpsIKa anreOpanyecKux JTUHUN Ha
IUIOCKOCTH TIPH 3aMEHE JAEeKapTOBOM cucTeMmbl koopauHar. KoopaunaTHoe 3ajaHue JUHUN B
npoctpancTBe. VHBapHaHTHOCTh TMOpsAIKa anreOpanuyeckux JUHUM M THOBEpXHOCTEH B
MIPOCTPAHCTBE MPU 3aMEHE JEKapTOBOM cucTeMbl koopauHaT. KoopaunatHoe 3aganue ¢uryp Ha
IJIOCKOCTH U T€J B IPOCTPAHCTBE.

4. Ilpsimasi ¥ TUIOCKOCTD

4.1. IlpssmMast HA TUIOCKOCTH U B TIPOCTPAHCTBE. BEKTOpHBIC U KOOPJAMHATHBIE CIIOCOOBI 3a/IaHUS
npsIMOM Ha IJIOCKOCTH M B mpocTpanctBe. [lmockoctes B mpoctpanHcTBe. CriocoObl 3aiaHust
IJIOCKOCTH B IpocTpaHcTBe. [103UIIMOHHBIE U METPUYECKUE 3a4a4l O NPSIMBIX U IUIOCKOCTSX B
npoctpanctBe. IlepeBoa omHON (hOpMBI ONMMCaHUs MPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE B
npyryto hopmy. JInnelinpie HepaBeHCTBA.

5. JInHuM ¥ IOBEPXHOCTH BTOPOT'O MOPsIIKA

5.1. AnreGpandeckne JIMHUH 2-TO TOPsIIKA Ha TUIOCKOCTH. VX opTOroHanbHas KiIacCH(HUKAIINS.
[lpuBeneHne ypaBHEHUS JHUHHUU 2-TO MOPSAAKAa K KaHOHWYECKOMY BUAy. LleHTpaibHbIe JTUHUH.
ConpsikeHHble JUaMeTpbl. ACUMIITOTUYECKHE HalpaBieHus. IHBapHaHTHI.

5.2. Dnnunc, runep6ona u napadona. Ux coiictBa. KacaTtenbHble k 3uturcy, rumepbone u
napaboze.

5.3. Tunsl OBEpXHOCTEN BTOPOTO MOPSIIKA U UX CBOMCTBA.

5.4. Marpulibl TMHEHHOTO OTOOpaXXeHUs M JMHEHHOro MpeoOpa30BaHUs Ul KOHEUHOMEPHBIX
npoctpadcTB. Omnepanuu Haja JIMHEHHBIMM TpeoOpa3oBaHUSIMM B KOOpPAMHATHOWH (opme.
M3MeHeHHe MaTpullbl JIMHEHHOro oOTOOpakeHHs TMpH 3aMmeHe ©OaszucoB. M3omopdusm
IPOCTPAHCTBA JINHEHHBIX 0OTOOPaKEHUI U MPOCTPAHCTBA MATPULL.

6. JIuneliHOe MPOCTPaHCTBO

6.1. AxcuomaTuka JMHEHHOrO mpocTpaHCTBa. JIWHeilHas 3aBUCUMOCTb U  JIMHEWHas
HE3aBUCHMOCTh CHCTEM »3JEMEHTOB B JIMHEHHOM TmpocTpaHCcTBe. Pa3mepHocTh M 06a3wc.
[ToanpocTpaHcTBa U JIMHENHHBIE 000JIOUKK B JIMHEHHOM mpocTpaHcTBe. CyMMa U nepecedeHue
noanpoctpadcts. Ipsamas cymma. @opmMyna pasMepHOCTH CyMMBI TIOATIPOCTPAHCTB.

6.2. Paznoxenue mno Oasucy B JMHEHHOM mpocTpaHcTBe. KoopanHaTHOe IpencTaBiIeHHE
3JIEMEHTOB JIMHEHHOrO IPOCTPAHCTBA M oOnepanmuidi ¢ HUMHU. Teopema 00 wn3zomopdusme.
Koopaunatnas ¢opma HE0OXOAMMOTo M JIOCTATOYHOIO YCJIOBMSI JIMHEHHOW 3aBUCHUMOCTU
3IIEMEHTOB.

6.3. M3MeHeHMe KOOpJAMHAT NpH W3MEHEHMH Oa3uca B JIMHEHMHOM mpocTpaHcTBe. Matpuia
nepexonaa u ee cBoicTBa. Koopaunarnas ¢opma 3ajaHus MOANPOCTPAHCTB U THIIEPITIOCKOCTEH.

6.4. JluneiiHble oOTOOpakeHHMsI M JIMHEIHBIE NpPeoOpa3oBaHUsl JMHEWHOTO MPOCTPAHCTBA.
Onepauuy Haj JUHEHHBIMH MpeoOpazoBaHusMu. OOpaTHoe mpeoOpa3oBanue. JInHelHOE
MIPOCTPAHCTBO JIMHEHHBIX OTOOPAKECHHIA.



7. IlpenBapuTeabHbIE TEOPEMBI TEOPUH TPYIIIT

8.1. Ilonsrue rpynmbl, koibua u nonsd. Ilopsmox anementa. Lluximdeckue rpynmsl, HX
noarpymnmnsl. Teopema Jlarpanxka u ee ciieacTBUsl. XapaKTEPUCTUKA IOJIA.

8. MHoOTr04JIeHBI, UX CBOMCTBA

8.1. Konpiio MHOTOWIEHOB Hajn mojeM. HauOonbimmii obmmii nenurtens. AnroputMm EBkimuia,
nuHeiHoe Beipaxkenne HO/I.

8.2. OcHOBHas TeopeMa ajareOpsl Il MHOTOWICHOB.
8.3. Kopuu mHorouieHoB. Teopema be3y. @opmanbHas npousBoHas. KpaTHbie KOpHU.
9. CnexTpaibHble CBOMCTBA MATPHUIIBI

9.1. MuBapuanTtHbeie mnoanpocTtpaHcTBa. CoOCTBEHHBIE BEKTOPhl M COOCTBEHHBIC 3HAYCHUS.
XapakTepucTUYeCKUil MHOTOWIEH U ero MHBapuaHTHOCTh. Cren mpeoOpazoBaHusl.

9.2. NuBapuaHTHBIC MOJANPOCTPAHCTBA MAJION PAa3MEPHOCTH B KOMIUIEKCHOM W BEIICCTBEHHOM
ClIyyYasx.

9.3. JluneliHasg HE3aBHUCUMOCTh COOCTBEHHBIX BCKTOPOB, IPpUHAJICIKAINUX ITOIMMApPHO Pa3JIMYHBIM
COOCTBEHHBIM 3HAYEHUSIM. Anre6pqueCKaﬂ U TCOMCTPHUUYCCKAA KpPAaTHOCTHb COOCTBEHHOTO
3HAUYCHUS. Y CIIOBUSI AUaroHaJIn3nupyeMoCcTu npeo6pa3013aHI/I;1.

10. X)KopnanoBa HOpMaiibHast (hopma

10.1. IIpuBenenue marpuipl npeoOpa3oBaHusl K TpeyroibHoMy Buay. Teopema ['amuiibroHa—
Kamu.

10.2. ®opmynupoBKa TEOPEMBI O KOpJaHOBOW HOpManbHOU (hopme. CBeneHUE T0KA3aTEIbCTBA
CYIIIECTBOBAHMS K CIIy4a0 OJHOTO COOCTBEHHOTO 3HAUCHUSI.

10.3. CymecTtBoBaHHE XOpPAAHOBOM HOpMalbHOM (OpPMBI B Cily4ae OIHOIO COOCTBEHHOI'O
3HA4YCHUs.

10.4. ENMHCTBEHHOCTh XOPJAHOBOH HOpMaibHOM (hopMbl. MeTos ee HaxoXaeHUs 0e3 Moucka
»opJaHoBa Oasuca.

11. bununelinple U KBagpaTHUHbIe (HOPMBI

11.1. bununeitnsie popmbl. KoopnunatHas 3anuchk ounuHeiHon Gopmbl. MaTpuia OunnHeiRHoH
(bopMbl 1 ee U3MEHeHue NpH 3aMeHe 0aznuca. CUMMeTpUYHbIe OMITMHEHHbIE (YOPMBI.

11.2. KBanparuunsie popmsl. [IpuBenenne kBagpaTHuHoi (OpMbl K KAHOHUYECKOMY BUY.
11.3. aaexcsl nHEpLUU KBaIpaTUYHON (OpMBbI. 3aKOH MHEPLIUU.

11.4. TTonoxxuTenbHO onpeneneHHble KBajapaTiuunble popmbl. Kputepuit CuiibBecTpa.

12. EBKJINJTOBBI M YHUTApHBIE IPOCTPAHCTBA

12.1. EBKIMIOBO NpPOCTPAaHCTBO. BbIpa’keHHE CKaIAPHOIO NPOM3BEAEHUS B KOOpAMHATAX.
CgoiictBa matpuiis! ['pama. OpTOHOPMHPOBaHHBIE Oa3UCHl U OPTOTOHAIBHBIE MATPHIIBI.

12.2. Ilpouecc oproronamuszauuu ['pama-llIMuara. CymiecTBoBaHME OPTOHOPMUPOBAHHOTO
6a3uca B eBKJIMI0BOM MpocTpaHcTBe. M3oMop(H3M eBKINAOBBIX MPOCTPAHCTB.



12.3. OpToroHaJibHOE AOMOJIHEHUE NOANPOCTPaHCTBA. OPTOrOHATBLHOE MPOESKTUPOBAHMUE.
13. JIuneiinble onepaTopsl B €BKJINJOBBIX U YHUTAPHBIX POCTPAHCTBAX

13.1. TIpeoOpa3oBaHue, conpspkeHHOE AaHHOMY. Ero cyiiecTBoBaHME M €IMHCTBEHHOCTH, €TO

CBOIMCTBA.

13.2.  CamocomnpsikeHHOE JHMHEWHoe 1npeoOpazoBaHue. (CBoOICTBA  CaMOCONPSKEHHBIX
npeobpazoBanuil. CyliecTBOBaHHE OPTOHOPMHPOBAHHOTO 0Oa3uca M3 COOCTBEHHBIX BEKTOPOB
CaMOCOIPSKEHHOT0 JIMHEHHOT0 Ipeo0pa3oBaHusL.

13.3. OproroHanbHbple TIpeoOpa3oBaHus M MX CBOWCTBAa. KaHOHWYECKHM BUJ OPTOTOHAIBLHOTO
npeoOpa3oBaHuUs.

13.4. TlonsipHOE pa3IOKEHHUE TUHEHHOTO Pe0OpPa30BaHUU B €BKIIUIOBOM IIPOCTPAHCTBE.

13.5. IlpuBenenue KBagpaTuIHON (POPMBI K TITABHBIM OCSIM.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

AJNTOpUTMBI U CTPYKTYPHI JaHHBIX HA Python

Heab AMCHUNIMHBI:

M3yunTh HEKOTOPBIE KIACCUYECKUE AITOPUTMBI U CTPYKTYpPBI JAHHBIX B PEAI3aLUU Ha SA3BbIKE
Python 3.

3agauu AMCUUIIINHBIL:
1. W3JIOKUTH OCHOBBI TEOPUHU CIIOKHOCTH AITOPUTMOB;

2. Hay4YuTb CTYACHTOB 06pau1aTLc51 C KIIACCUYCCKUMU CTPYKTYpaMH NAaHHBIX: OUCPCAAMU,
CTCKaMU, XGI_H'Ta6J'II/II_IaMI/I;

3. HAYYHUTh CTYACHTOB HCIOJB30BaTh TEOPHIO Ipad)oB M alropuTMbl 0oOxona rpados ams
peleHus 3a1ay;

4. HAy4YUTh CTYJICHTOB IEJIECO00PA3HO MPUMEHSATH PA3IMYHBIC AJITOPUTMEI TTOMCKA B TEKCTE
1 00pabOTKH TEKCTOBOK MH(MOPMAIUH;

S. pa3BUTh y 00yUaroIKXCcsl HaBbIK UCIOJIb30BaHUS SI3bIKa MporpaMmupoBanus Python 3 s
pelIeHUs] KOHKPETHBIX NMPHUKIAIHBIX 3a/1au.

ITepevenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B PE3YIbTATC OCBOCHUA TUCHUIIIIMHBL 06yt1a}oumec;1 JOJIDKHBI

3HATh:

. oO1u1ye MOHATHUS O CTPYKTYpax JaHHBIX: CTEKHU, OYEpPEeaH, CIUCKHU, XEII-TaOIHUIIbI;

. crocoObl XpaHeHus TpadoB U JiepeBbeB B naMaTu DBM 1 anroputmsl ux o0paboTKy;
. OCHOBHBIE aIrOpPUTMBbI 3()PPEKTUBHOTO NMOUCKA B TEKCTE U €ro 00paboTKu;

. TPAaHUIIBI IPUMEHUMOCTH U3YYEHHBIX aJITOPUTMOB U X CBOWCTBA,

. OCHOBBI TEOPUH CIOKHOCTH aJITOPUTMOB, IPOOIEMBI AITOPUTMUYECKON CIIOAKHOCTH.
yMeTh:

. BBIOMpATh ONTUMANIbHBIE AITOPUTMBI JJIs1 MacIITAOMPyEMbIX POTPaMM;

® PCAIIMN30BBIBATH U3BCCTHBIC AJITOPHUTMBI Ha A3BIKEC IPOTPAMMUPOBAHUA PythOl’l;



. HAaXOOUThb U YCTpaHATh OWmMUOKM B anroputMax Ha Python ¢ wucnonb3oBanuem
COBPEMEHHBIX CPEACTB HAITUCAHUS U OTJIAJIKH MPOTPAMM.

BJIA/I€Th:
. HaBbIKAMH MIPOTPAMMHUPOBAHMS JIs1 PEIICHUS UCCIIEI0BATEIbCKUX 3a/1a4;
. S3bIKOM TporpammupoBanus Python B o00béme, HeoOXoauMMOM nJsl pealv3aluu

U3Y4aeMbIX aJIrOPUTMOB;
. CpeacTBaMH OTJIaJKu rnporpamMm Ha Python;

. HaBBIKAMU TPUMEHEHHsS KOJUIEKIMU cTaHaapTHoi Ombmuorexku Python, peammsyrommx
HEO0OXOIUMBIE CTPYKTYPbI JTaHHBIX;

® OCHOBaMun pa6OTBI CO CTaHAAPTHBIMU W JOIIOJIHUTCIIBHBIMU IIPUKIAJHBIMU ITaKE€TaMH

Python.

TeMbI U pa3jeiibl Kypca:

1. Db dexTrBHBIE COPTUPOBKHU MAacCHBA

PexypcuBHbie copTupoBku. beicTpas coptupoBka. COpTUPOBKA CIUSHUEM.
Monyns heapq

[Mupamuna (xyua). [lupamunanbHas COpTUPOBKA.

Y CTOMYMBOCTH COPTUPOBOK.

2. Ctek, €K U ouepenb

Crexk. Jlex.

Ouepenp.

Ouepenpb ¢ npuoputeramu. [lupamuna (kyya).

Ouepenb coObITUI TPpapUUECKOr0 MPHIIOKEHHUS.

3. Xem-Ta0Iuisl

Xem-pyHkuus. XenupoBaHue.

OTkpbITas Xeu-radbauma.

3akpeITas Xen-rabauna.

[TpoGiema ynanenus U3 3aKpbiToil xem-radbnuuel. [lepexemmponanue.
4. Beenenue B Teopuio rpagos

Beenenue B Teoputo rpados.

B3Bemennsrii rpad.

[Tytu u nukisl B rpadax.



DiepoB UKII. DUIEPOB MYyTh.

Paccrostnue mexay AByMsl BEpIIMHAMU.

['padbl 1 criocoObI UX MpeICTaBICHUS: CIIUCOK PEOEP, MAaTPUIIA CMEKHOCTH, CIIUCKH CMEXHOCTH
5. O6xox rpada B riryouny

Onpenenenue aepesa.

OctoBHOe nepeBo rpada.

MunumalibHOE OCTOBHOE JiepeBo. Anroput™ [Ipuma.

ITouck B rimyOuHy.

CBSI3HOCTh HEOPUEHTUPOBAHHBIX I'pad)OB: BBIIECICHNE KOMIIOHEHT CBSI3HOCTH.
6. O0xox rpada B mupuny

O6xox rpada B mmpuny.

[TpuxnanHbie IpUMEHEHUs 00X0/1a B IIUPUHY.

Aunroput™m JIeHKCTpBI.

BoccranoBneHue kparyaiiero nyTu.

7. lnHamuyeckoe mporpaMMupoBaHie Ha rpadax

[Tpocteie cnyqan /I1 Ha rpadax.

Anroputm ®noiiaa-¥Yopuienia

Anroputm bennmana-®opaa

8. NP-anroputms! Ha Tpadax

[TpoBepka nzomopdusma rpagos.

3agaya 0 KOMMHBOSIKEpE.

['aMMIIBTOHOB LIUKJI.

NP-nonHbIe 3a/1a4u: peleHne Cpean SKCIOHEHIIMAaIbHOI0 MHOXKECTBA KaHIUAATOB.

CrnoxxHble M MPOCTHIE 3aJjaud: CPaBHEHHE HECKOJBKHMX Map 3a1ay, KOTOpble (OPMYIHUPYIOTCS
MIOXO0KE, HO UMEIOT Pa3HYIO CJI0KHOCTb.

[Tpubnmxennslie anropuT™sel 11t NP-1osnHbIX 3a1a4.
9. Ilouck MoaCTPOKH B CTPOKE

Anroputm Knyra-Moppuca-IIparra

Z-anropuTtm

Anroputrm Pabuna-Kapma

10. D¢ dexTuBHas 00paboTKa CTPOK



Koneunble aBTOMATHI [U1sI MOMCKA OJICTPOK U PETYISPHBIX BHIPAKEHUHN

Anroputm Axo-Kopacuka



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U PU3UKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

AHaau3 JAAHHbIX U ME€TOAbI MAIIMHHOI'O oﬁyqe}mﬂ

Heab AMCHUNIMHBI:

- cpOopMHpOBATH TEOPETHYECKHWE W TPAKTHUYECKUE 3HAHUS B 0OJacTH OOydeHHs MalluH,
COBPEMEHHBIX METOJ0B BOCCTAHOBJICHUS 3aBHCUMOCTEW II0 SMIIMPUYECKMM JAHHBIM, BKJIIOYas
JUCKPUMHWHAHTHBIN, KJIACTEPHBIA U PErPECCUOHHBIN aHAIIN3.

3agaum IMCHUILIMHBI:

- IPaBUIILHO (POPMYIIMPOBATH 33/1a4y B TEPMHHAX MAIIMHHOTO O0yUYEHHS;

- OBJIQJIETh HABBIKAMH MPAKTUYECKOTO PEIICHHUS 33/1a4 UHTEIEKTYaIbHOTO aHAIN3a TAHHBIX.
IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUsI 1O JUCHHUILJIMHE (MOIYJII0)

B pe3ynbrare ocCBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI

3HaThb:

OCHOBHBIE IPUHIIUIIBI ¥ TIPOOIEMATHKY TEOPUU O0yUICHHS MAIllWH;
- OCHOBHBIE METO/Ibl M AJITOPUTMBI PEIICHUS 33124 00y4EHUS 110 IpeleIeHTaM;

- OCHOBHEBIE 00JIaCTH IMPUMCHCHU 9TUX METOJ0B U AJITOPUTMOB;

KJ'IaCCI/I(l)I/IKaHI/II/I, Ki1aCTCpu3anu U perpeCCru.

yMeTb:
- (hopmanuzoBaTh NOCTAHOBKY MPUKIIAIHBIX 3a7a4 aHAJIN3a JaHHBIX;
- UCTOJIb30BATh METO/IbI 00YUEHUS 110 MpeLeIEHTaM ISl peleH s TPaKTHYECKUX 3a]1ad;

- OLICHUBATh TOYHOCTh U 3()(PEKTUBHOCTD MOJYYEHHBIX PELICHUH.

BJAACTh:
- OCHOBHBIMH NNOHATUAMHA TCOPHUH MALIMHHOI'O O6y'-IeHI/I$I;
- HaBBIKAMH CaMOCTOSTEIIbHOM pa6OTLI IIpUu pCHICHUHN TUIIOBLIX 3a1a4;

- KyJIbTYpOU ITOCTAaHOBKH U MOJEIIMPOBAHHUS IPAKTUYECKU 3HAYMMBIX 3a/1a4;



- HaBBIKAMH TCOPETUYECKOTO aHaIM3a PEaTbHBIX 3a/1ad, PEHIaeMbIX C IIOMOIIBI0 AITOPHUTMOB
00y4YeHHS 10 MPELEACHTaM.

TeMbl U pa3jesibl Kypca:
1. OcHOBHBIE OHATHA U IPUMEPBI IPUKIIAJHBIX 3a4a4

® ITocTranoBka 3aJga4 06y‘IeHI/IH o mpeucacHTaM. OOBEKTEI U IIPpU3HAKU. Tunel mkan:
6I/IHapHI>Ie, HOMMUHAJIBHBIC, TOPAAKOBBIC, KOTUYCCTBCHHBIC.

. Tunsl 3a7a4: knaccuukanus, perpeccus, IpOrHo3UpoBaHKe, PaH)KUPOBAHUE.

. OCHOBHBIC TIOHATHS: MOJENb AJITOPUTMOB, METOJ OOy4YeHHs, (YHKIHS IOTEPh H
(GyHKIMOHAT KayecTBa, MNPUHLIUI MUHMMHU3ALUU OSMIIMPUYECKOTO pHCKa, o0oOmIaromas
CIIOCOOHOCTB, CKOJIB3SIILIUN KOHTPOJIb.

® JIuHelHble MOJEIU perpeccun u KHaCCI/I(bI/IKaI_II/II/I. MeTtoa HauMMEHBIIUX KBaJpaToB.
ITonuHoMManbpHas perpeccus.

. [IpuMeps! IpUKIIaHBIX 3a/1a4.

® MeTtoauka OKCIICPUMCHTAJIIbHOI'O UCCIICAOBAHNA U CPABHCHUA aJITOPUTMOB Ha MOJCJIbHBIX
H PCAJIbHBIX JaHHBIX.

. Konkypcel o ananu3y nanneix kaggle.com. [Tonuron anropurMmoB kinaccudukanuu.

. CRISP-DM — wmexoTpacneBoii CTaHAApT BEACHUS IPOEKTOB HWHTEIUICKTYaIbHOTO
aHaJu3a JIaHHbIX.

Metpudeckrue MeTOAbI KIIaCCU(PUKALIMKA U PETPECCUN

. I'nnoTe3bl KOMIIAKTHOCTH U HETIPEPBIBHOCTH.
. OO60011IEHHBIN METPUYECKUH KITacCU(PUKATOP.
. Meton Onumxaiimux coceneit KNN u ero o6o0menus. [lonbop uncna k mo xputeputo

CKOJIB3A1ICTO0 KOHTPOJIA.

. Meron oxna Ilap3eHa ¢ mOCTOSIHHOM U IEPEMEHHOMN ITUPUHOM OKHA.
. Meroa moTeHIUanbHBIX (PYHKIIUN U €r0 CBA3b C JIMHEHHOM MOJIENBIO KilacCU(DHUKAIUN.
. Henapamerpuueckas perpeccus. JIOKanbHO B3BELIEHHBIM METOI HAUMEHBIIUX KBaJAPATOB.

ﬂ,[[epHOG CTJIa>)KMBaHHUC.

. Onenka Hagapasi-Barcona c moctostHHON 1 mepeMeHHON INpHUHOM okHa. Bri6op dpyHKIIMN
aapa.

. 3amaua orceBa BBIOpOcOB. PoOacTHas HemapameTpuueckas perpeccus. AJTOpUTM
LOWESS.

. 3amaua oro6opa stanonoB. [lonarue orcryna. Anropurm CTOJIII.

. 3anaya oTOopa npu3HakoB. JKaaHbII aNrOpUTM IMOCTPOSHUSI METPUKHU.

2. Metpuueckrue METObI



Jlormueckuie MeTo bl Kiaccuukau
. [ToHsiTHE TOTHYECKON 3aKOHOMEPHOCTH.

® HapaMeTqueCKI/Ie ceMeicTBa SaKOHOMepHOCTeﬁi KOHBIOHKIUU IIOPOI'OBLIX IIPpaBUII,
CUHAPOMHBIC IIpaBuJia, Hiaphbl, THIICPILIOCKOCTH.

. [TepebopHbIC anTOPUTMBI CHHTE3a KOHBIOHKIIMA: CTOXAaCTUYECKHH JIOKAIBHBIN IOUCK,
cTabunuzanus, peayKuusl.

. JIByXKpUTEpUAIBHBI 0TOOP MH(MOPMATHBHBIX 3aKOHOMEPHOCTEH, MapeTo-ONTUMAIIbHBIN
¢bpoHT B (p,n)-TIPOCTPAHCTBE.

. Pemarommee nepeso. JXKanHas HUCXOos1Ias CTPATErUs «pa3ieisil U BIACTBY». AIroputM
ID3. HemocTaTku skaHOM CTPATETHH U CIIOCOOBI UX ycrpaHeHus. [Ipobiema nepeoOydeHus.

. BeiBom kpuTepueB BeTBIeHUs. Mepa HEUHUCTOTHI (impurity) pacmpenencHus.
OHTPONUNHBIN KpUTEpHid, Kputepuid JHKUHM.

. Penykuus pemaromux AepeBseB: MpeapenyKius u nocrpenykius. Anroputm C4.5.

. Hepessbs perpeccun. Anroputm CART.

. Hebpesxusie perrarontue aepesbs (0blivious decision tree).

. Pemarommii nec. Cirygaiinsnii nec (Random Forest).

®aKyJbTaTUB

. Cratuctuueckuii Kputepuil HMHGOPMATUBHOCTH, TOYHBIA TecT Dumiepa. CpaBHeHUE

o0nacTeil  IBPUCTHYECKUX M  CTATUCTHYECKUX  3aKOHOMEPHOCTCH.  ACHMITOTHYECKAs
9KBHUBAJICHTHOCTh  CTATUCTHYECKOTO ¥  JHTPONUHHOTO  KpUTepus HHOOPMATHBHOCTH.
Pa3nooOpasue kpurepueB HHPOPMATUBHOCTH B (P,n)-TIPOCTPAHCTBE.

. Pemaromumii nens. bunapuzanus npusHakoB. AJITOpUTM pa3OueHHs] 00JIacTH 3HAUYEHUMN
npu3HaKa Ha MTHPOPMaTHBHbBIE 30HBI.

. Pemaromuii cincok. YKaHbli anropuT™M CUHTE3a CIIUCKA.
. [IpeoOpazoBanHme penaroiero [epeBa B pEIIaroIuil CIIUCOK.
['paarieHTHBIE METO/IBI OOYUYEHHS

. JInnenHsbIit KJaccudukarop, MOJEb MaxKainoka-IIurrca, HETIPEPHIBHBIE
anMpOKCUMALUH MTOPOTrOBOM (PYHKIIUHU MTOTEPH.

. Meron croxactTudeckoro rpaguenta SG.
. Meroa croxacTuueckoro cpennero rpaaueHTta SAG.
. UYactabie cydan: aganTuBHbIN TuHeHHBIN 2meMeHT ADALINE, nepcentpon Po3en6iarra,

npasmiio X300a.
. Teopema HoBukoBa o cxogumocTu. JlokazaTenscTBo TeopeMbl HoBukoBa

® 3BpI/ICTI/IKI/II HHUIIKAJIn3a1usg BECOB, MMOPAAOK IPCABABICHUA 06’beKTOB, BLI60p BCIIMYHHBI
TpaAUCHTHOI'O 11ara, «BBIOMBAHME» U3 JTOKATbHBIX MHUHUMYMOB.



. [TpoGnema MyJIbTHKOJUIMHEAPHOCTH W MEPEOOYUCHHS, PEryJsApu3alis WM PeIyKIUs
BecoB (weight decay).

. BeposiTHocTHasi —mocTaHoBKa  3ajaud  Kiaccuukauuu. [IpuHmum — MakcuMmyma
paBOIo00uSI.
. BeposiTHOCTHAst MHTEpIIpeTanus peryisipu3alii, COBMECTHOE MPABAOION00HE JaHHBIX H

mozenu. [IpuHIMn MakcuMyMa anoCcTepUOPHON BEPOSITHOCTH.
. I'ayccoBckuil U aIIaCOBCKUM PEryJIIpU3aTOpPBI.

. Jloructuueckas perpeccus. [IpuHIun MakcumMyMa MnpaBAonoao0us U JorapupmMuueckast
byHKIMSA ToTepb. MeTo1 CTOXaCTUYECKOTo IpaleHTa Jist JorapupmMuieckon QyHKIUU TOTEPh.
CrnaxxenHoe npaBuio X3060a. MHorokmaccoBas jorucruueckas perpeccus. PerynspuzoBaHHast
noructuueckas perpeccus. Kanubposka [lnarra.

3. O10op NnpU3HAKOB, MOCTOCHUE

Merton OIIOPHBIX BCKTOPOB

. OntuManeHas paszensiomas runepiockocts. lloHsTue 3a3opa Mexay KiaccaMu
(margin).
. Cnydan NMHEHHOW pa3feMMOCTH M OTCYTCTBHUSl JIMHEWHOW pa3aenuMocTu. CBs3b ¢

MUHUMU3ALUEH PETyJIIpU30BaHHOTO SMIHUpUYecKoro pucka. KycouHo-nuHeiiHas (yHKUus
IIOTEPb.

. 3ajaua KBaJpaTUYHOrO IPOrpaMMHUpPOBAHMs U ABOMCTBEHHAs 3ajada. [loHaTHe OnopHbIX
BEKTOPOB.

. Pexomenaanuu no Bei0O0opy KoHCTaHTHI C.

. Oynxkuus sapa (kernel functions), cnpsiMistoniee NpocTpaHCTBO, TeopeMa Mepcepa.

. CriocoObl KOHCTPYKTUBHOTO MOCTpOeHUs siep. [Ipumepst siaep.

. SVM-perpeccus.
. Perynspuzaruu n1s ot6opa npusnakoB: LASSO SVM, Elastic Net SVM, SFM, RFM.
. Merton peneBaHTHBIX BEKTOpOB RVM

MHOFOMepHaH JINHEMHAas perpeccus

. 3amaua perpeccur, MHOroMepHast IMHEeHHas perpeccusl.

. MeTtoa HaMMEHBIIUX KBAJPATOB, €T0 BEPOSITHOCTHBIM CMBICI U TE€OMETPUYECKHIA CMBICIT.
. CuHrynspHoe pa3ioxeHue.

. [TpoOnemMbl MyTBTHKOJTTHHEAPHOCTH U TTIEPEOOyIeHUsI.

. Perynsapusanus. ['peOHeBast perpeccust uepes3 CUHTYIISIPHOE pa3iokKeHue.

. Mertoabl otbopa mpusHakoB: Jlacco Tubmmupanu, Elastic Net, cpaBHeHue ¢ rpeGHeBoi

perpeccuen.



. Mertoa ri1aBHBIX KOMIIOHEHT U JIeKOppenupyroliee mpeodpazoBanue Kapynena-Jlossa, ero
CBSI3b C CHHTYJISIDHBIM Pa3JIOKEHUEM.

* CHGKTpaHBHLIﬁ IoAXOJ K PCIICHHUIO 3aa4Y HAMMCHBIINX KBAAPAaTOB.

® 33,[[8,‘11/1 U MCTOAblI HU3KOPAHI'OBBIX MAaTPHYHbBIX paSHOX(CHHﬁ.

4. Jlornyeckue MeTOIbI Kiaccuukau
Henuneitnas perpeccus
. Mertoxa Herotona-Padcona, meron Hetorona-I"aycca.

. O6o0meénnas amautuBHas wmoxaenb (GAM): MeTon HACTPOWKH C BO3BPAIICHUSIMH
(backfitting) Xactu-Tubmmpanu.

. Jloructuueckas perpeccusi. MeTo HauMEHbIINX KBaJIpaTOB C UTEPATUBHBIM NEPECUETOM
BecoB (IRLS). ITpumep mpuxnaaHoi 3aaauu: KpeAUTHbIN CKOpUHI. buHapu3anus NpU3HAKOB.
CKOpHHTOBBIE KapThl U OIICHUBAHUE BEPOSTHOCTH nedonTa. Puck xpeaurHoro noprdens 6anka.

. O6061ménnas nunernas mojaens (GLM). DkcroHeHIInaabHOe CEMEMCTBO pacipeleICHHIA.

. HekBanparnunbie (QyHKIUH TOTeph. MeToj HauMeHbIIMX Moayiield. KBaHTmibHas
perpeccus. [Ipumep npukiaaHoi 3a1a4u: IPOrHO3UPOBAHKUE TOTPEOUTEIBCKOTO CIIpOCa.

. Pobacthas perpeccus, GyHKIIUU TOTEPh C TOPU3OHTAIBHBIMHA ACHMIITOTAMHU.
[Iporuo3upoBanue BpEMEHHBIX PsAJIOB
. 3asiaya MpOrHO3UPOBAHUSI BpEMEHHBIX pAA0B. [IprMepsl NpHi1oKeHUH.

. DKCIOHEHIMANbHOE CKoJb3siliee cpennee. Moaens Xonsra. Monens Teina-Belimxa.
Mopenps XonpTa-YuHrepca.

. AJtaniTUBHAs aBTOPErPECCUOHHASI MOJIENb.

. Crnepnsiiinii KOHTPOJIbHBIN curHain. Mogens Tpurra-Jlnya.

. AnanTuBHas CENEKTUBHASA MOJENb. AJaITUBHAS KOMIIO3ULIUS MOAEIEH.
. JlokanbHas aganTanus BECOB C PETyISIpU3aLUEH.

Kpurepuu BiOopa Mozesneil u MeToibl 0T00pa NMPU3HAKOB

. Kputepun kadecTBa knaccuukanmuu: 4yBCTBUTENLHOCTD U clieUPUIHOCTh, ROC-KkpuBas
n AUC, tounocts u moaaoTta, AUC-PR.

. BryTpeHHue 1 BHEIIHNE KpUTEPUU. DMIIUPUYECKHE U aHATUTHYECKUE KPUTEPHH.

. CKonp341uil KOHTPOJIb, PA3HOBUIHOCTH SMIIMPUUYECKUX OLIEHOK CKOJIB3SIIET0 KOHTPOJIS.
Kputepuii HEnpoOTUBOPEUUBOCTH.

. PaznoBugHOCTH aHamuTHYecKux OmeHoK. Perymsapusanusa. Kpurepuit Axamkxe (AIC).
baiiecockuit unpopmanmonnslii kpurepuii (BIC). Onenka Bannuka-UepBoHeHkuca.

® AFpCFI/IpOBaHHBIe U MHOT'OCTYIICHYATBIC KPUTCPHH.



. CnoxxHOCTB 3a/1aun 0TOOpa mpu3HakoB. [TomHbINM TIepedop.

. Mertoa no6aBieHus U yJalleHUs, IaroBasi PerpeccHs.

. [Touck B rmyOMHY, METOJT BETBEH M TpaHHUIL.

. Y ceu€HHBIN OUCK B IIMPUHY, MHOTOPSIHBIA HTEPALIMOHHBIN anroputM MI'VA.
. ['enernueckuii anropuTm™, ero cxoactso ¢ MI'VA.

. Crny4aiiabiii mouck u CirydaitHpiid mouck ¢ amantarnueid (CITA).

/

5. JIunerHble METO/IbI KJacCUpUKAITUN
BaitecoBckas kinaccupukanus v OIEHUBAHUE TUIOTHOCTH

. [IpyHIMI MakcMMyMa anoCTEpUOpPHOM BeposTHOcTU. Teopema 00 ONTHUMAIBHOCTU
OaiiecoBckoro kiaccupukaropa.

. O1eHMBaHUE IJIOTHOCTH PACIIPENICIICHUS: TP OCHOBHBIX ITOIX0/1a.
. HauBHb1i1 OaliecoBckmit Kitaccupukarop.
. Hemapamerpuueckoe olleHHMBaHWE IIOTHOCTH. SInepHasi olieHKa ruiotHocTH Ilap3eHa-

Pozen6narra. OTHOMEpHBIM 1 MHOTOMEPHBIN CITy4au.

. Meton nap3eHoBckoro okHa. Beibop ¢pyHkuu siapa. Beidop mupuHbl OKHa, IEpeMeHHas
HIMpUHA OKHA.

. [TapameTrpudeckoe OLleHUBaHUE TUIOTHOCTH. HopManbHbIM TUCKPUMUHAHTHBIA aHAJIN3.

® MHOFOMepHOG HOpMAJIbHOC pacipeaciCcHuce, IreoOMCTpHUUCCKas HHTCPIIpCTALlUA.
BBI60p0‘lHBIe OLICHKU MMapaMETpPOB MHOT'OMEPHOTI'0O HOPMAJIBHOTO paClIpCACICHUA.

. KBanpartnunbelii quckpuMuHaHT. Bupg paspenstomeld moBepXHOCTH. [locTaHOBOYHBIN
AITOPUTM, €T0 HEJOCTATKH M CTIOCOOBI X YCTPaHEHUS.

. JInnennbil nuckpuMuHaHT Puiiepa.

. [IpoGnembl MyNbTUKOJUIMHEAPHOCTU U NiepeoOyueHus. Perymspusanus KoBapualiiOHHOM
MaTpHIbIL.

. [TapameTpuyeckuii HauBHBIN OaliecoBCckHit Kiaccudukarop.

. CwMmech pacnipeneneHui.

. EM-anroputM Kak MeTOJ MPOCTHIX HWTEpAlMil sl PEIIEHUsT CHUCTEMbl HEIMHEHHBIX
YpaBHEHUM.

. Br16op uncna xkoMrnoHeHToB cMecH. [lomaroBast crpaTerusi. ApuoOpHOE pacipeeseHue
Hupuxie.

. CMech MHOTOMEpHBIX HOpMalbHBIX pacrpeneneHuil. CeTb paauaIbHBIX 0a3MCHBIX

¢yukuuit (RBF) u npumenenne EM-anroputma 11t €€ HacTpOIKy.
. CpaBuenue RBF-cetn 1 SVM ¢ rayccoBckum siipom.

Knacrepusauus u yacTuyHoe o0ydyeHue



. [TocranoBka 3amaun kiactepuzanuu. [IpumMepsl MpUKIaaHbIX 3a4a4. THUIBI KJIACTEPHBIX
CTPYKTYD.

. ITocranoBka 3agaun Semisupervised Learning, mpuMeps! MPUIIOKEHUH.

. OnTUMHU3aMOHHBIE TOCTAHOBKH 33/1a4 KJIacTepU3allii U YaCTUUYHOTO O0yUYEeHUSI.

. Anroputm k-cpenanx 1 EM-anroputm Ui pas3zieneHus rayCCOBCKONW CMECH.

. I'padoBbie anropuT™Mbl KilacTepu3anuu. BeiaeneHne CBA3HBIX KOMIOHEHT. Kparuaimmit

HE3aMKHYTBIN MyTh.
. Asnroputm @OPIJI.
. Anroputm DBSCAN.

. ArnomMeparuBHas kiactepusanus, Anroputm Jlanca-Buibsimca 1 ero yacTHele cirydau.
. Anroput™ noctpoeHus JeHaporpaMMsl. OnpeseneHue yucia KJIacTepos.
. CBoiicTBa  CKaTHsI/pacTsDKEHHMs, MOHOTOHHOCTM UM pelyKTHBHOCTH. IlceBaokon

PENYKTUBHOM BEpCUU arOpUTMA.

. [TpocTeie 3BpUCTHYECKHE METOIBI YacTHUHOro oOydenus: self-training, co-training, co-
learning.

. TpaHcayKTUBHBIN METOJ] ONOPHBIX BeKTOpoB TSVM.

. AuroputM Expectation-Regularization Ha OCHOBE MHOTOKJIACCOBOM PEryJIsipU3uPOBAHHON

JIOTHCTHYECKON perpeccuu.

ITouck ACCOLMATHUBHBIX IIPaBHJI

® IlonsaTe accouaTuBHOTO InpaBujla MW €10 CBA3b C IIOHATHEM JIOTUYECKOM
3aKOHOMCPHOCTH.
® HpI/IMepH MNPUKIAAHBIX 3a4av: aHaJIMW3 PBIHOYHBIX KOP3WH, BBIACICHHUEC TCPMHHOB U

TEMAaTHUKHN TEKCTOB.

. Anroputm APriori. J[Ba sTama: MOWCK 4YacThIX HAOOPOB M PEKYPCUBHOE MOPOKICHUE
acCOLMaTUBHBIX IpaBwil. HeocTaTku U yTH ycoBepIIEHCTBOBaHUs anroputma APriori.

. AnroputMm FP-growth. ITonstus FP-nepeBa u ycnosnoro FP-nepeBa. J[Ba sTama nmoucka
yacTeix HaOopoB B FP-growth: moctpoenune FP-nepeBa u pekypcuBHOE MOPOXKIEHHE YacThIX
HabOpOB.

® O6HIGG NpeaACTaBJICHUE O AWMHAMHWYCCKHUX W HCPAPXHMYCCKUX MCETOAaxX IIOMCKa
ACCOLMAaTUBHBIX ITpaBUJI.

6. MeTobl OOPHBIX BEKTOPOB
Heliponusie cetn

. buonornueckuii HeiipoH, moaens MakKamnoka-IIurrca xak JTUHEHHBIN KiaccHpHUKATOD.
ODyHKINN aKTUBALUU.



. [Ipobrema monmHOTHL. 3amadya HCKIOYaromiero wid. [losHOTa NBYXCIOWHBIX ceTed B
IPOCTpaHCTBE OYJIEBbIX (DYHKINH.

. Teopemsr Konmoroposa, Ctoyna, 'opbans (0e3 q0ka3arenbeTsa).
. AnroputM 00paTHOrO pacpOCTPaHEHHs OIIHOOK.
. OBpUCTUKK: (OPMUPOBAHHE HAYAIBHOTO MPUOIMKCHHS, YCKOPEHHE CXOJIUMOCTH,

JTuaroHabHbEIN Meton JleBeHOepra-MapkBapara. [Ipobiema «mapanuday CeTH.
. Meto nocnoiHON HAaCTPONUKHU CETH.

. [TogGoOp CTPYKTYpBI CETH: METOJBI IIOCTEIICHHOI'O YCJIOXXHEHHUS CETH, ONTHMAaJbHOE
popeXrBaHNe HEUPOHHBIX ceTeil (optimal brain damage).

. Heiiponnas cetp Koxonena. Konkypentnoe odydenue, ctpaterun WTA u WTM.

® CaMoopraHmy}omaﬂc;I KapTa Koxonena. HpI/IMeHeHI/Ie JI1 BU3YAJIbHOI'O aHaJIn3a
JaHHBIX. I/ICKYCCTBO HHTCPIIPCTAIUN KapT Koxonena.

Hetliponnsble cetu rimy0okoro o0y4ueHus

. BricTprie MmeToabl croxactudeckoro rpaauenta: [lomska, Hecreposa, AdaGrad, RMSProp,
AdaDelta, Adam, Nadam.

. [Ipobnema B3peIBa rpaareHTa u 3BpucTHKa gradient clipping

. Meron cnywaitHeix oTkiodeHui HelpoHoB (Dropout). Wurtepmperamuu  Dropout.
O6partnslii Dropout u L2-perynspusanusi.

. Oynkuuu aktusanuu ReLU u PReLU.

. Ceéprounsie Heriponnsie cetu (CNN). Ceéprounslii HelipoH. Pooling Heiipon. Bribopka
pa3MeueHHbIX u300pakeHuit ImageNet.

. Wnes 0600mmenuss CNN Ha 1100ble CTPYKTYpPUPOBAaHHBIE TaHHBIE.

. Pexyppentneie  HelipoHHble ceth (RNN). OOydeHue peKyppeHTHBIX  CETEH:
Backpropagation Through Time (BPTT).

. Cetu nonroit kparkoBpemenHoi mamsatu (Long short-term memory, LSTM)
7. MHOrOMEpHast JIMHENHAs PErPECCUsl

. OcHoBHbIE ~ mTOHATHS:  0a30BBIA  aNropuT™M  (QITOPUTMUYECKUM  Omeparop),
KOPPEKTUPYIOIAs Oneparusi.

M B3BenieHHOE rOJIOCOBaHUE.

. Anroputm AdaBoost. DkcrioHeHIInanbHasl aMPOKCUMAIIHSI TOPOroBOM (QYHKIIUHU MOTEPD.
[Tponiecc mocnenoBaTenbHOro oOOy4YeHHs 0a30BBIX aNrOpuTMOB. Teopema O CXOAMMOCTH
OycTuHTa.

. O6o0m1aromas criocoOHOCTh OYCTHHTA.
. bazoBble anroputmsl B OyctuHre. Pemaromue mHu.
. Bapuanter 6yctunra: GentleBoost, LogitBoost, BrownBoost, u npyrue.

. AnroputMm AnyBoost.



. I'pamuentHbiit 0ycTuHT. CTOXaCTUUECKHUI TPAIUEHTHBIA OyCTHHT.

. [Ipocroe romocoBanue (komuteT OonbmUHCTBA). AnroputM ComBoost. Mnentudukanus
HETUITUYHBIX 00BEKTOB (BHIOPOCOB).

. [IpeobOpa3oBaHue MPOCTOro TOJIOCOBAHHUS BO B3BEIICHHOE.
. O06006111eH1E HA OOJIBIIIOE YUCIIO KJIACCOB.
. Perraroruii criucok (KOMHTET CTapInuHCTBa). AnroputM oOydenus. Ctparerus BrIOOpa

KJIaCCOB sl 0a30BBIX AITOPUTMOB.
8. baifecoBckas kiaccudukamms

3BpI/ICTI/I‘IeCKI/Ie, CTOXAaCTHUYCCKUC, HEJIMHEHUHBIC KOMITIO3UIINHU

. CroxacTuyeckue MeTo/bl: OTTHHT U METOJ, CIy4alHbIX MOANPOCTPAHCTB.
. CrnyyaiiHbiii 1ec. AHaJIU3 CMELEHUS U Bapyualuy JIJIsl IPOCTOI0 TOJI0COBAHUS.
. CMmech anropuTMoB (KBa3UIMHENHHas: KOMIIO3UIMs), 00JaCTh KOMIIETEHTHOCTH, IPUMEPHI

Q)YHKHHI;’I KOMIICTCHTHOCTH.

. Breimmykiible ¢yHKUOMKM moTepb. MeToabl MOCTPOCHUS CMECEH: MOCIeI0BaTENbHBIN U
HepapXuyeCKuH.

. [TocTpoenue cMecu anropuTMoB ¢ Tomoibio EM-1nogo0Horo anroputma.

. Henuneiinas MoHoTOHHAs KOppekTupyromas onepanus. Cinydait kinaccupukanuu. Cirydait

perpeccuu. 3a)1aqa MOHOTOHHU3aIIUH BLI60pKI/I, HU30TOHHAA PETpeCCHsl.

PamxupoBanue
. ITocranoBka 3agaun 00y4eHUs paHKUpOBaHUIO. [Ipumepsl.
. IIpu3naku B 3ajaye paHKUPOBAHUA IIOMCKOBOM BBIAAYU: TEKCTOBBIE, CCBIJIOYHBIE,

kiukoBsie. TF-IDF. PageRank.

. Kpurepuu kauectBa panxkupoBanus: Precision, MAP, AUC, DCG, NDCG, pFound.
. Panrosas knaccudukanus, OC-SVM.
. [Tomapueiit moaxon: RankingSVM, RankNet, LambdaRank.

9. Jlornueckas perpeccus
PekoMennarenpHble CUCTEMBI

. 3amaun  KOJUTA0OpaTHMBHOW  (PWIIBTpAIMK, TPaH3aKIMOHHBIC J@HHBIE W MaTpHIlA
CyOBEKTBI—OOBEKTHI.

. Koppensimonnsie  metombl  User-based, item-based. 3amaua  BoccTaHOBICHUS
NPOMYIIEHHBIX 3HAUCHHI. Mepbl CX0JICTBA CYOBEKTOB U OOBEKTOB.

. JlaTeHTHBIE METO/IbI HA OCHOBE OM-KiacTtepu3anuu. Anroputm bpermana.

. JlaTeHTHBIE METOIbI HA OCHOBE MAaTPUUHBIX Pa3JIOKEHU. MeTO/ rIaBHbIX KOMITIOHEHT ISt
pa3pexxennbix ganHbX (LFM, Latent Factor Model). Metoa croxacTudeckoro rpagueHTa.



. HeoTpumarensHple MaTpu4HbIE pa3IoKeHHs. METOA YepeAyroIUXCcsl HaMMEHBIINX
kBazgpatoB ALS.

. Mognens ¢ yuérom HesiBHOM nH(popMmarun (implicit feedback).

. PexomeHpmanmu ¢ y4€TOM JIOTIOJHHUTENBHBIX TPU3HAKOBBIX JaHHBIX. JIuHelHas u
KBaJpaTU4YHas PErpecCHOHHbIE Moieu, libFM.

. H3mepenne kadecTBa pekoMeHanuid. Mepbl pa3HooOpasust (diversity), HOBH3HBI
(novelty), mokpeiTus (coverage), norajuinBoctu (serendipity).

TemaTtuueckoe MOACIINPOBAHUC
® 3a):[aqa TEMATUYCCKOIro MOACIUPOBAHNA KOJUICKIUU TCKCTOBBIX JOKYMCHTOB.

. BepositTHOCTHBIN  aTeHTHBIM ceMaHTMueckuil aHamu3 PLSA. Merog wmakcumyma
npasaomnonodus. EM-anroputm. DnemenTtapHas uarepnperanus EM-anroputma.

. JlatentHoe pasmenienue Jupuxiae LDA. Merogq MakcuMyma —arnocTEPUOPHOM
BeposTHOCTH. Crilak€HHasl YaCTOTHAsI OLIEHKA YCIOBHOM BEPOATHOCTH.

. HebaiiecoBckass wunTepnperammst LDA u  e€ mnpeumymectBa. PerymsapuzaTopsl
pa3peKUBaHUS, CTIAKUBAHHS, YACTUIHOTO OOyUSHHUSI.

. A IUTHUBHAS peryisipu3alus TeMaTudeckux Mojened. Perynspusoannsiit EM-anroputwm,
TeopeMa O cTalloHapHOU Touke (mpuMeHenue ycnoBuid Kapyma—Kyna—Takkepa).

. Paumonaneueiit EM-anroputv. OninaiinoBeii EM-anroputm u ero pacnapaijieiBaHue.
. MynbTUMOIaTbHAA TEMATUYECKAs! MOJIETb.

. PerynspuszaTopsl Ki1acCU(pHUKAIUU U PETPECCHH.

. PerynspuzaTopsl 1ekopperpoBaHus U 0TOOpa TEM.

. BryTpeHHue 1 BHEIIHUE KPUTEPUU KAUE€CTBA TEMATUYECKUX MOJIEIIEH.

10. MHorocoliHble HEHPOHHBIE CETU

. 3amaua o MHOoropykoM Oannute. JKaaHble u 3MCHIOH-k)aaHble cTpaTteruu. Meron UCB
(upper confidence bound). Ctpaterus Softmax.

M Cpez[a AJI SKCTICPUMCHTOB.

® AI[aHTI/IBHBIG CTpaT€ru Ha OCHOBC CKOJB3AIHUX CPpCAHUX. MeTOI[ CpaBHCHUA C
MOAKPCIIIICHUEM. MCTOJI npecacaoBaHus.

. [TocTanoBKka 3a/1auM B ciiy4yae, KOTJla areHT BIMET Ha cpeny. LIeHHOCTh cOCTOsIHUSA Cpeibl.
LlenHOCTH NEHCTBHSL.

. JXanHbIie cTpaTerny MaKCHMU3AINH [IEHHOCTH. Y paBHEHHS ONITUMAIILHOCTH bemmana.
. Merton BpemenHbIX pazHocteil TD. Meton Q-o0yueHus.
. I'panuentHas ontumusanus ctpaterud (policy gradient). CBsizb ¢ Makcumu3zanueit log-

paBoIo100usI.



. IlocraHoBKa 3ajaun MpU HATMYUMU MHQOPMAIMM O Cpele B Ciydae BblOOpa JeicCTBHUS.
KoHTeKkcTHBI MHOTOPYKHUIT OaHANT.

. JIuneiiHast perpeccuoHHasi MOJIETb ¢ BepXHel noBeputenbHoi onenkoi LinUCB.
. OneHnBaHuE HOBOM CTpATEruu M0 OOJIBIIUM UCTOPUUECKUM JIaHHBIM.
11. MeTonp! Ki1acTepu3aluu

® ITocTranoBka 3aJa4yd MalllnHHOI'O O6y‘leHI/IH. OCHOBHBIE CTpaTcruu: OT60p 00BEKTOB U3
BBI60pKI/I M U3 I1I0TOKA, CUHTC3 00BEKTOB.

. ComIunpoBaHue 1o HeyBepeHHOCTH. [loueMy akTHBHOE 00ydeHHe ObICTpee MacCHBHOTO.
. CommiupoBaHue o Hecornacuio B komurere. CokpalieHie MpoCcTpaHCTBa PELICHUH.

. CoMIUTHPOBaHKE 110 0XKUAAEMOMY H3MEHEHHIO MOECIH.

. CoMIITMpoBaHKE IO 0KUTAEMOMY COKPAIICHUIO OITHOKH.

. CuHTe3 00BEKTOB 0 KPUTEPHIO COKPAILICHUS TUCTICPCHH.

. B3BemmBaHue 1o MIOTHOCTH.

° OHGHI/IBaHI/IC KadyeCTBa aKTUBHOI'O 06y‘-I€HI/I$I.

. BBenenune u3ydaronux AHCTBHUI B CTPATETHIO aKTHBHOTO O0YUCHUH. AJITOPUTMBI £-active
u EG-active.

. [Ipumenenne oOy4YeHHsT C TOAKPEIUICHHMEM /Il aKTHBHOTO OOydeHHs. AKTHUBHOE

TOMIICOHOBCKOC COMIIJIMPOBAHUC.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

AHIIMACKHHA A3BIK

Heab AMCHUNIMHBI:

@opMHUPOBaHUE M PA3BUTHE COIMAIBHBIX, IEIOBBIX, MEXKKYIbTYPHBIX U MHPO(ecCHOHATBHO-
OpPUEHTHPOBAHHBIX KOMMYHHMKATHBHBIX KOMIICTEHIMH IO OOIIEeBPONEHCKON IIKane ypoBHEH
BJIQJICHUSI HTHOCTPAHHBIMHU SI3bIKAMU JUUIS pELICHUS KOMMYHHUKATUBHBIX 33/1a4 B COLIMOKYJIbTYPHOMH,
aKaJleMUYeCcKOil U NpodecCHOHATbHO-IEI0BOH cdepax AEATEIBHOCTH, a TAKKE JUIl PAa3BUTHUS
po(heCcCHOHANIBHBIX U JINYHOCTHBIX Ka4ECTB BBHITYCKHUKOB OaKajiaBpuara.

3agauu AMCHUIINHBIL:

CdopmupoBaTh  COCOOHOCTH ~ OOYYAOIIEroCsS  S3BIKOBBIMH  CPEJICTBAMU  DEIIaTh
KOMMYHUKATHBHBIC 3aa4X B PA3JIMYHBIX CUTyallUAX MCKKYJIBTYPHOI'O O6HIGHI/I$I, OCYHICCTBJIATDH
MEXJIMYHOCTHOE U NPO(PECCHOHAIBHOE 001IIEHNE HA MTHOCTPAHHOM fI3BIKE C Y4ETOM 0COOEHHOCTEN
KyJIbTYPhl M3Y4aeMOTO 53bIKa, a TaK)KE€ YMEHHE IPEO0JICBaTh MEXKKYIBTYPHBIC pa3linuus B
CUTYyallMsIX B CHTYyallHsiX OOIIEOBITOBOTO, COIHMAIBHOTO M IpodeccrHoHambHOro oodmenus. s
JIOCTHKCHUSI IleJied M 3ajad OCBOCHUS JAWCIMIUIMHBI, OOY4YaroIIMecs JIOJDKHBI OBIIAJIETh
MHOS3BIYHOM 001enpodeccunoHanbHO KOMMYHUKATHBHOM KOMITETeHIIMEH, BKITIOUatoIie B ceost:

JIMHTBUCTHYECKYIO KOMIIETEHIINIO: CIIOCOOHOCTh B COOTBETCTBUM C HOPMaMH M3y4aeMoro si3bIKa
MPAaBUJIBHO KOHCTPYHUPOBATh IPaMMaTH4YecKie POPMBbI U CUHTAKCUYECKHE TOCTPOCHHUS.

COUMOIMHTBUCTHYECKYIO KOMIIETEHIIUIO (CIMOCOOHOCTh HCIOJIB30BaTh W MPEOOPA30OBHIBATH
S3BIKOBBIE ()OPMBI B COOTBETCTBUU C CUTYAIHEH WHOS3BIYHOTO OOIICHNUS).

COHI/IOKYJ'IBTypHYIO KOMIICTCHIIMIO: CIIOCOOHOCTH YUYUTHIBATDH B O6I_I_I€‘HI/II/I PEUYCBOC U HEPLCHUCBOC
MOBCACHHUC, IPUHATOC B CTPAHC U3YyUACMOTI'O A3bIKA.

ConuanbHyl0 KOMIIETEHIMIO: CIIOCOOHOCTh B3aUMOJEWCTBOBATH C MapTHEpPaMU IO OOLIEHHUIO,
BJIa/ICHHE COOTBETCTBYIOIUMHU CTPATErHSIMH.

I[I/ICKprI/IBHYIO KOMIICTCHIIUIO (CHOCO6HOCTL INOHATE M JOCTHYb CBA3HOCTU OTACIBHBIX
BBICKQ3bIBAHUM B 3HAUNMBIX KOMMYHUKATHBHBIX MOI[CJBIX)

CrpaTernyeckyro KOMIIETEHLIMIO: YMEHHE M0JIb30BaThCsl Hanbosee 3pPeKTUBHBIMU CTPATETUIMU
IIPU pEeIIeHNH KOMMYHUKATUBHBIX 33/1a4.

HpCI[MCTHYIO KOMIICTCHIIWIO: 3BHAHUC HpCﬂMCTHOﬁ I/IH(I)OpMaL[I/II/I IIpH OpraHu3anuu COOCTBEHHOTO
BBICKA3bIBAHU UJIK ITIOHUMAHNWA BBICKA3bIBAHUSA APYTUX JIIOJIEH.



[Iparmatrdeckyr0o  KOMIETEHIIMIO: yMEHHWe BbIOMpaTh  HambOosee A(PPeKTHBHBIN U
1enecooOpas3Hblil coco0 BBIPAKEHUSI MBICIH B 3aBUCHUMOCTU OT YCJIOBHH KOMMYHUKAaTHBHOTO
aKTa M MOCTABJICHHOW 3a/auu.

ITepevyenb miIaHMpyeMbIX pe3yJIbTATOB 00y4YeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIUECs T0JIKHbBI

3HATh:

- 0COOEHHOCTH BHJIOB PEUEBOM J€SITEIbHOCTH Ha aHIJIUICKOM SI3bIKE;

- OCHOBHBbIE (POHETHYECKHE, JIEKCHYECKHUE W TPaMMaTHYECKHE SBICHHUS M CTPYKTYPHI,
UCIIOJIb3YEMbIC B YCTHOW U MUCHMEHHOW pedr MPHU OOIICHUH HAa aHTJIMICKOM SI3BIKE, UX OTIHYHE
OT POJHOrO $3bIKAa I APryMEHTHUPOBAHHOIO M JIOTUYHOI'O TIOCTPOCHHUS BBICKA3bIBAHUI,
MO3BOJISIFOIIMX HCMOJIb30BAaTh M3Y4YaeMbIM S3bIK B MOBCEIHEBHOM, aKaJEeMUYECKOW, HAy4HOW,
JIEJIOBOM 1 npodeccroHabHON KOMMYHHUKAITUH;

- MCKKYJIBTYPHBIC Ppa3jinuuAa, KYJIbTYPHBIC Tpalullukh U pCainv, SA3bIKOBBIC HOPMBI,
COHOKYJIbTYPHBIC 0COOEHHOCTHU MMOBCACHUS U pCUCBOI'0 3TUKCTA CTPAHBI NU3Yy1dCMOI'0O A3bIKa IIPU
YCTHOﬁ 1 THUCHEMEHHON MEKIIMYHOCTHOM KOMMYHUKAIIUU, MCKKYJIIbTYPHOM O6IJ_[CHI/II/I;

- BUJbl KOMMYHUKATHBHBIX HAMEPEHMH, COOTHOIICHHME KOMMYHHUKATHUBHBIX HaMEpPEHUH C
3aMbICIIOM U LEJIbI0 PEUEBONl KOMMYHUKAIIMM, THUIIOBBIE IMPUEMBI U CIIOCOOBI BBIPAKEHUS
KOMMYHUKAaTUBHBIX HAMEPEHUI Ha AHTJIMMCKOM S3bIKE B YCTHOW M IMCBMEHHOM PEYH, IIPUHIIMIIBI
OHMMAaHNS KOMMYHMKaTUBHBIX HAMEPEHUI COOECEITHUKOB;

- 0COOEHHOCTH MHOS3BIYHOMN aKaJgeMHUYeCKOM KOMMYHUKAIIUW, IPUEMbI U3BJICUCHUA U COO6H.[€HI/I$I
WHOS3BIYHOMN I/IH(I)OpMaI_[I/II/I B aKaJICMHYCCKHUX LCIIAX,

- OCHOBBI OpraHu3aluu IMMChbMEHHOM KOMMYHHKAIIUHU, THUIIBI KOMMYHUKATHBHBIX 3ala4d
INUCBMCHHOT'O O6HICHI/I${ n q)yHKIII/II/I IMUCbMCHHBIX KOMMYHHUKATHUBHBIX CPCIACTB,

- cneu(UKy UCIOJIb30BaHNs BepOaIbHBIX U HEBEPOAIBbHBIX CPEICTB B CUTYALUSX WHOS3BIUHOM
KOMMYHUKaIUU;

- PUTOPHUYCCKUC TPHUEMBI, UCITIOJIB3YEMbBIC B PA3JIMYHBIX BUAAaX KOMMYHUKATHBHBIX CHTyaHHﬁ;

- BUJIbI H 0COOEHHOCTA MUCHLMEHHBLIX TEKCTOB U YCTHBIX BLICTyHJ'ICHHfI, 06H1€€ COJCPpIKaHNC
CJIOKHBIX TCKCTOB Ha a6CTpaKTHI>I€ N KOHKPETHBIC TEMEI, 0COOEHHOCTH MHOSA3BIYHBIX TEKCTOB,
YHUBCPCAJIBHLIC 3aKOHOMCPHOCTU CTPYKTypHOﬁ opraonu3aivi TEKCTAa, B TOM YHUCIIC
Y3KOCTICNHUAJIIBHBIX TECKCTOB,

- [IpaBujia UCIOJB30BAHUSA PA3JINYHBIX TCXHUYCCKHUX CPCACTB C LCJIbKO ITOHWCKAa U HU3BJICYCHUA
HHOS3BIYHOMN I/IH(I)OpMaI_II/II/I, OCHOBHBIC TIpaBHJIa OIIPCACIICHUA PCICBAHTHOCTU W HAJACKHOCTHU
HHOA3BIYHBIX KCTOYHHUKOB, aHAaJIM3a U CHHTC3a I/IH(I)OpMaI_II/II/I;

- MHPOBBIE JIOCTH)KEHHUS, OTKPBITUS, COOBITHS U3 O0JIaCTH HCTOPUH, KYJIbTYpbI, MOJUTHKH,
COLIMAJIBLHOM KU3HU;

- O6H_[I/Ie (I)OpMLI OopraHus3alnuunu prl'[HOBOfI pa60TBI; 0COOEHHOCTHU MOBCACHHNA U UHTCPECHI APYIrUx
YY4aCTHHUKOB; OCHOBBI CTPATCIHYCCKOI'0 IIJIAHUPOBAHUA paGOTBI KOMaHAbl OJId JOCTHXKCHHUA
IMOCTaBJICHHOM JRSANE% 08



- CTaHJApPTHBIC THUMBl KOMMYHUKAaTHBHBIX 337ad, L€ U 3aJa4yd JIEIOBBIX IE€PErOBOPOB,
COLMOKYJIbTYpPHBIE OCOOCHHOCTM BEICHUS JICNIOBBIX  IE€PETrOBOPOB, KOMMYHHUKATHBHO-
parMaTu4eckre 1 )KaHPOBBIE OCOOCHHOCTH NIEPErOBOPOB;

- OCHOBHBIC BH/Ibl, YHUBCPCAJIBbHBLIC IIpaBUJjia, HOPMbI Oq)HHHaHBHBIX H JCJIOBBIX HTOKYMCHTOB,
OCOOEHHOCTH MX CTHJIA U O(l)OpMJ'IeHI/IH ,Z[CJ'IOBOﬁ MEPECIINCKH,

- 0a30BYIO JIGKCHKY M TEPMHHOJIOTHIO JUIS aKaJeMHYECKOT0, HAydHOro U MpodecCroHaIbHOTO
oO01eHus.

yMeThb:

- MIOHUMAaTh M HCHOJIb30BaTh SI3bIKOBBIE CPEACTBA BO BCEX BHUIAX PEUYEBOW AECATEIBHOCTH HA
AHTIINHACKOM SI3BIKE;

- BECTH Ha aHTJIUHCKOM S3BIKE B pa3INIHbIX C(i)ean O6H.I€HI/I$IZ O6I/IXO,I[HO'6BITOBBIX, COoIMaJIbHO-
KYJIbTYPHBIX, O6H.[€CTB€HHO'HOHI/ITI/I‘ICCKI/IX, HpO(bCCCI/IOHaJIbHBIX;

- COOJIIOIaTh PEYCBOM ATHKET B CUTYAIIMSIX IIOBCEIHEBHOTO | JCTIOBOTO OOIICHUs (yCTaHABINBATh
U TOJAJCPXKUBATh KOHTAKThI, 3aBEpIIaTh Oecemy, 3ampaliuBaTh M COOOMATh WHGOPMAIIUIO,
noOyXJIaTh K JICUCTBHIO, BEIPAXKATh COTIACHE/HECOTIacHe C MHCHHEM COOECeTHUKA, TIPOCKOY);

- YCTHO peajn30BaTh KOMMYHHKAaTHBHOE HAMEpPEHHE C IEJbI0 BO3JCHCTBUS Ha MapTHEpa II0
OOIICHUIO HAYWHATh, BECTH/TIOJICPKUBATh M 3aKaHUYMBATH JIMAJIOT-PACCIIPOC 00 YBUICHHOM,
NPOYUTAHHOM, JMAIOT-OOMEH MHEHUSMH W COOJIO/ass HOPMBI PEUEBOrO ATHKETa, MPH
HEOOXOJMMOCTH UCIIOJIB3YSl CTPATETMH BOCCTAHOBJICHUs COOS B IPOIECCE KOMMYHHKAIIUU
(mepecrpoc, nepedpasupoBaHue U Ip.);

- MHACHBMEHHO pPEAIM30BbIBATh KOMMYHHKATHBHBIC HaMepeHus (MHPOpPMUPOBaHHUE, 3arpoc,
npoch0a, coriacue, 0TKas, U3BUHEHUE, 0J1aroJapHOCTh);

- H3BJICKATh O6HIYIO U ACTAJIbHYIO I/IH(i)OpMaIH/IIO Ipru YTCHHU AYTCHTHUYHBIX AHIJIOA3BIYHBIX
TCKCTOB, B TOM YHCJIC HaquO'HY6HHHHCTH‘{€CKHX;

- COO6H_IaTB I/IH(1)OpMaI_II/IIO Ha OCHOBC IIPOYUTAHHOI'O TCKCTa B cbopMe oATOTOBJICHHOI'O
MOHOJIOTHYCCKOI'O BBICKA3bIBaHU (Hpe3eHTaHI/II/I 110 HpeHHO)KeHHOﬁ TEMC,

- TIOHUMAaTh MOHOJIOTMYECKHE W JHAJIOTMYECKUE BBICKA3bIBAaHUSI TIPU HEMOCPEIACTBEHHOM
OOIIIEHUN U B ayAHO/BUCO3AITUCH;

- IOHUMATb KOMMYHUKATUBHBIC NHTCHIIUHN ITOJYUCHHBIX ITMCbMCHHBIX U YCTHBIX COO6II_[CHI/II>'I;
- pa3BCpPThIBATH HpeI[JIO)KeHHI)II\/JI TE3UC B BUJAC UWIITIOCTpAlINU, JC€TAIN3allhuN, PA3BACHCHUSA,

- HCIOJIb30BaTh COBpPEMEHHBbIE WH(OPMAIMOHHBIE TEXHOJOTHU Uil TpodecCHOoHaTbHON
JESITEIbHOCTH, JIEJIOBOTO OOIIIEHHUSI U CAMOPA3BUTHS;

- TepelnaTh Ha PYCCKOM S3bIKE COJCpXKAHHE AaHTJIOSN3bIYHBIX HAYYHBIX U MyOIHIIMCTUYECKUX
TEKCTOB B cepe mpodhecCHOHATBEHON e TENbHOCTH;

- noadupaTh IJUTEpaTypy MO TEME, COCTaBJIATh JABYSA3BIYHBIN CIIOBHUK, MEPEBOIUTH MU
pedepupoBarh CeMATBHYIO JIUTEPATypPy, MOATOTABINBATH HAYUYHbIE JOKJIAJIbl U PE3EHTALlUN Ha
0a3e MPOYMTAHHON ClennaIbHOU JUTEepaTyphl, OOBICHUTH CBOK TOUYKY 3pEHUS U paccKa3aTh O
CBOMX IUIAHAX;



- BBIOMpaTh pEYEBOC IMOBEACHHWE, TAKTHKH W CTPATETHH B COOTBETCTBHHM C IEIAMH U
O0COOCHHOCTSIMU KOMMYHUKAIIHU;

- OCYIIECTBIISITh YCTHOE U MMChbMEHHOE MHOSI3BIYHOE OOIIEHHE B COOTBETCTBHU CO CBOCH chepoit
po(hecCHOHANTLHOM e TEILHOCTH,

- YYHUTbIBATb 0COOEHHOCTH MOBEACHUA M HHTEPEChl APYIUX YYaCTHUKOB KOMMYHHUKaAIIUH,
AHAJIM3UPOBATE BO3MOXKHBIC ITOCICACTBUS JIMYHBIX ﬂeﬁCTBHﬁ B COIMaJIbHOM B3aPIMO,Z[eI>'ICTBPIPI u
KOMaHI[HOI‘/'I pa60Te, " C YYCTOM ITOT'O CTPOUTH IIPOAYKTHBHOC BSaHMO,Z[CfICTBHC B KOJIJICKTHUBC,

- UCTIOJIH30BATh MPUEMBI M IPHHLUIIBI TOCTPOCHUS TYOJIUYHOM peun sl COOOIEHUS;
- Ipo¢eCCHOHATILHO-OPUEHTUPOBAHHOIO COAEP)KAHUS HAa aHTJIMHCKOM SI3BIKE;

- pacmno3HaBaTh U JU(PPEPESHIUPOBATH S3BIKOBBIE U PEUCBBIC SBJICHHS, BBLACISATH OCHOBHYIO U
BTOPOCTETICHHYIO HH(POPMALIMIO IIPU YTEHUU TEKCTOB M BOCIIPUSTHH PEYH Ha CIIyX, UCIOIH30BATh
TUIIOBBIE CPEJICTBA YCTHOW M MHUCHBMEHHOM KOMMYHHKALIMM B MEXKIMYHOCTHOM OOIICHHM;
IPUMEHSTh a/IeKBaTHbIE KOMMYHUKATUBHBIE CPEJICTBA B CTAHJAPTHBIX CUTYalUsSIX OOLIEHUS Ha
po(hecCuOHATIbHO-OPUEHTUPOBAHHBIE TEMBI;

- II0JIb30BAaTbCs Fpa(I)I/I‘IeCKI/IMI/I pCaaKkTOpaMr, CO3J4aBaTb JICTKO BOCIIPHMHHUMACMBIC HAIlJIAAHBIC
MaTCpHaJIbl;

- omucath rpaduyueckyro MHDOpManHiO (KpyroBas THCTOTpaMMa, TaOJIMIA, CTOJOWMKOBBIA H
JMHEWHBIN Tpa(uKH); HAIMCATh KOPOTKYIO CTAaThIO HA 3aJJaHHYIO TEMY;

- HAlIUCATb CaMMapH, p€BbIO, KPATKYIO CTAaTbIO-COBCT Ha IMPCAJIOKCHHYIO TEMY,
- pe(i)epI/IpOBaTB W aHHOTHUPOBATb MHOA3SBIYHLIC HpO(beCCI/IOHaHBHLIC TCKCTHI,

- CO3/1aBaTh JICIIOBYIO KOPPECIIOHICHIIHIO C YI€TOM COLMOKYIBTYPHBIX TPEOOBaHUN K BHEITHEH 1
BHYTpEHHEH (OpMaM TEKCTa U MCIIOJIb30BAaHHEM THITM3UPOBAHHBIX PEUEBBIX BHICKA3BIBAHHIA;

- YMCTh IIPEACTABIIATEL PE3YJIbTATBI UCCIICAOBAHUA B MMUChbMEHHOM U YCTHOﬁ (bopMe;

- moalOupaTh JMTEpaTypy IO TEMe, COCTaBIATh MPOPECCHOHATBHO-OPUEHTHPOBAHHBIN
WHOS3bIYHBIN TE3aypYyC;

- BBITIOJIHATH IICPEBOA HpO(l)eCCI/IOHaJ'ILHLIX TEKCTOB C THOCTPAHHOT'O A3bIKa Ha l"OCy,Z[apCTBeHHHﬁ
sI3bIK  Poccuiickoit (Denepaum/l C YYCTOM JICKCUKO-TPAMMATHYCCKUX W CTUIHUCTUYCCKUX
0COOCHHOCTEH SI3BbIKA OpurvHajia MW £A3bIKa ICPEBOAa U CTAHAAPTHBIX CII0CO00B peuicHusA
KOMMYHUKATHBHBIX 3a/1a4 B obiactu HpO(l)eCCHOHaHBHOﬁ ACATCIIbHOCTH,

- TPUMEHATH HMH(POPMAIMOHHO-KOMMYHHKAaTUBHBIE TEXHOJOTMH B OOLICHUM U pEueBOi
JIeATEIIbHOCTH HA MHOCTPAHHOM SI3BIKE;

- YMeThb BBIIBISATH U (OPMYIHPOBaTH MPOOJIEMbI, BO3HMKAIOUIME B MPOIECCE H3YUEHHS
MHOCTPAHHOI'O $3BbIKA; OLICHMBATb CBOM BO3MOJKHOCTH, PEATUCTUYHOCTh U aJCKBATHOCTH
HaMEUYEHHBIX CIIOCOOO0B U MyTeH JOCTHKEHUS IJIAHUPYEMBIX Lieen

BJAaJ€Th:

- MC)KKYJILTypHOﬁ HpO(beCCI/IOHaHLHO OpHCHTHpOBaHHOﬁ KOMMYHI/IKaTI/IBHOI\/'I KOMIIETEHIIEH B
Pa3HbIX BUOAAX pequoﬁ ACATCIIbHOCTH,



- pa3IMYHBIMH KOMMYHUKATHBHBIMU CTPATETHSIMHU: Y4COHBIMH CTPATETHUSMH JUIS OpraHU3aI[iu
CBOCH y4eOHO e TEIIbHOCTH;

- CTpaTCruiaMunu pe(bﬂeKch 1 CaMOOILICHKHU B LECIAX CAMOCOBCPIHICHCTBOBAHUS JIMYHBIX KA4YCCTB U
JOCTHKCHHIA,

- CTpaTCrusAMHu BOCIIPUATHA, aHAJIN3a, CO3JaHNUA YCTHBIX U IMCbMCHHBIX TCKCTOB PA3HBIX TUIIOB;

- HHTEPHET-TEXHOJIOTUSIMH JUIsI BBIOOpAa ONTHMAIBHOTO PEXHMMa TMOIY4EeHHUS WH(POPMAIHH;
KOMIICHCATOPHBIMH ~ YMEHHSMH, TIOMOTAIOIIMMHU TPEOJOTeTh «cOOM» B KOMMYHHKAIIHH,
BbI3BaHHbIC OOBEKTUBHBIMHU U CyObEKTUBHBIMHU, COLTUOKYJIBTYPHBIMHU IPUYNHAMH;

- pa3HBIMU [IPUEMAaMHU 3aIIOMUHAHUA U CTPYKTYPUPOBAHKS YCBAMBAEMOI'0 MaTepHaa;

- HaBBIKaMU 3(PPEKTUBHOTO B3aUMOACHUCTBUS C JPYTUMH YIaCTHUKAMHU KOMMYHHUKAIIHH;

- IPE3CHTAL[HOHHBIMHU TEXHOJIOTUSAMHU JUIsl COOOIECHHS HH(POPMALINH;

- TEXHOJIOTUSIMU KOMAaHIHbIX KOMMYHUKALIMH, TO3BOJIIOIIMMHU JOCTUTAaTh IIOCTABIEHHON 3a/1a4U
- PUTOPUYECKUMU TEXHUKAMU;

- Pa3jiM4YHbBIMHM BHJaMHM YTCHHA (HOI/ICKOBOG, O3HAaKOMMUTCIIBHOC, aHaJ'II/ITI/I‘leCKOG) C 1ICIbIO
HU3BJICUCHUA I/IH(I)OpMaI_[I/II/I;

- METOJIOM TIOMCKa M aHajiu3a WHPOPMALUU U3 Pa3IMYHBIX HCTOYHUKOB B MPOQEeCcCHOHATHHON
obnacru;

- HaBBIKAMHU aHHOTHPOBAHUS U pedepUpoBaHUS OPUTHHAIBHBIX HAYYHO-ITYOIUITUCTHICCKIX
craTem;

- IpueMaMu OLCHKHU MU CaMOOHLCHKHU PE3YJIbTATOB ACATCIBHOCTU IO U3YYCHHUIO HMHOCTPAHHOTO
SA3bIKa

- IpueMaMH BBIABJIICHHA W OCO3HAHHA CBOUX A3BIKOBBIX BO3M0)KHOCT€I>1, JJMYHOCTHBIX H
HpO(l)@CCI/IOHaJ'IBHO-SHaLH/IMI)IX KaueCTB C LCJIbI0 UX COBCPHICHCTBOBAHUS

- YMCHHUEM ITIOHUMATh PCYb HOCHUTEJIEH U HE HOCUTEIIEH S3bIKa B HOPMAJIBHOM TCMIIC 1 aICKBATHO
pearupoBaTh € YUCTOM KYJIIbTYPHBIX HOPM MEKAYHAPOJHOI'O O6H.I€HI/I${;

- HaBBIKAMHU IYOJIMKAIMA PE3yIbTAaTOB HAYUYHBIX HCCIIECIOBAHWNA B HAyYHBIX M3JaHUSAX Ha
AHTIINHACKOM SI3BIKE;

- YMCHHUEM CO31aBaTh SICHBIC, JIOTUYHBIC BBICKA3BIBAHUA MOHOJIOTMYCCKOTO U OUAJTIOTHYECKOI'O
XapaKkTepa B Pa3IMYHBIX CUTyalUAX OBITOBOTO U HpO(I)CCCI/IOHaJ'IBHOFO O6I_I_ICHI/I$I, IMOJIB3YSICh
HCO6XO,I[I/IMI>IM Ha60pOM CpCACTB KOMMYHUKAIIUH,

- nmpueMamMu NyOIMYHOM pedyr M JEJI0BOr0 U NMPO(PECCHOHAIBHOIO IUCKYpca Ha aHTIHICKOM
A3BIKE.

TeMbl U pa3jeiibl Kypca:

1. Tema 1. Uenosek



IIepconanbHbBIE JAHHBIE: UMS, BO3PACT, IPOUCXO0XKIECHUE, MECTO NTPOKUBAHNA. BHEIIHOCTB, 4epTHI
XapakTepa, MPUBBIYKH, B3Il Ha KU3Hb, YMEHUS U CIIOCOOHOCTH, NOTPEOHOCTH U MHTEPECHI,
[IEHHOCTH, MJI€AJIbI, CMBICII KH3HH. YEIOBEK B COIUYME: CEMbs U OBIT, KPYT OOIIECHUS.

KoMMyHHKaTHBHBIE 3a/1a4d: OCYIIECTBIISATh KOMMYHUKALIMIO B YCTHOW M MUCbMEHHOH (opmax:
coo0uiaTe o cede: 0 BHELTHOCTH, YepTaxX XapakTepa, O BPEIHbIX U OJIE3HbIX IPUBBIYKAX, B3IJIA1aX
Ha JKU3Hb, YMEHUAX U CHOCOOHOCTSX, NOTPEOHOCTIX U MHTEpecax, LIEHHOCTAX B JKU3HHU, CBOMX
ujeanax, CMblcie JKU3HU; 3a7aBaTh BONPOCHI COOECENHUKY 110 TeMaM; OIUCHIBATh XapaKTep
YeJI0BEKa; CpaBHMBATh BEIUM WM IMPEIMEThbI; JIOTMYECKU CTPOUTH BBICKA3bIBAHUA 110
CaMOCTOATENIBHO COCTaBICHHOMY IIJIaHY O CEMbE, POJICTBEHHHMKAX: WM, BO3pACT, CTCIEHU
pozcTBa, mpodeccusi; yMeTb OepupoBaTh YUCIaMU, AaTaMH, JHSIMU HEJIENH, MeCALAMH U TIp.

2. Tema 2. IIpouinoe u HacTosuiee

JleTcTBO, OTpOYECTBO U IOHOCTh. Bpems u BpemsinpenpoBoxkaeHue. CBobonHoe Bpems. [Ipomwioe
U HacrosIiee B Qpu3ndeckoM, MHGOPMAIMOHHOM U BUPTYAJIbHOM MPOCTpaHCTBaxX. Bpems, kak
camasi OoJibIIasi IIEHHOCTh B )KM3HH YEIOBEKa.

KomMMyHHKaTHBHBIE 3a/laud: OCYILECTBIIATh KOMMYHUKALIMIO B YCTHOW U MUCbMEHHON (opmax:
TOBOPUTH O COOBITUSAX MPOIIEIIET0 BPEMEHH, OIIUCBHIBATH CBOE JE€TCTBO, OTPOYECTBO U FOHOCTB;
paccyX1arb O BPEMEHM M €ro BIMSHMM Ha XU3Hb YEJIOBEKA, O PACIpPEIEICHUU BPEMEHU M
MIOBCEIHEBHOM paclopsiike, CBOOOJHOM BpEMEHH; JIOTUYECKH CTPOUTH BBICKA3bIBAaHUS O
BUPTYaJIbHOW  pEaJbHOCTH M WH(MOPMAIMOHHOH  3I0XEe, OIUCBHIBaTh  OKPYXKAIOIIYIO
JIEHCTBUTEIIBHOCTh, pACCYXAaTb O SBICHUU «BUPTyanpHBI YeEIOBEK» B IPOCTPAHCTBE
MH(OPMALIMOHHON KYJIBTYpPHI.

3. Tema 3. JIMUHOCTHBIN POCT

OTanbl CTaHOBIIEHHUS JIMYHOCTH. MoM menw, AocTkeHus. MortuBarwms. OTHOIICHUSI C CaMUM
co0oil. Buyrpennsiss rapmonusa. OTHowEHUS C OKpykaoomuMm wMmupoM. Camono3HaHuUE.
Camopeanuzanus. Peduekcust kak cmnoco0 camopa3BuTusi. OCHOBHBIE XapaKTEPUCTHKU
YCIICIIHOTO YEJIOBEeKa. YCHEImHOCTh JTUYHOCTH. (DakTopsl ycmexa: TeHBI, Cpela, XapakTep.
[Ipeonosienne TpyIHOCTEM.

KOMMYHI/IKaTI/IBHLIe 3alavyu: OCyHICCTBJIATE KOMMYHUKAIIUIO B YCTHOﬁ 1 IHCbMEHHOU (I)OpMaXZ
CTPOUTH JIOTHUYCCKUC BBICKA3bIBAHUA O JINYHOCTHOM POCTE, paCCYKJAATh O crocodax JOCTHIXCHUA
yCexa, BO3MOXHOCTAX PA3BUTUA BHYTPCHHCTO IOTCHIHATIA, KWU3HCHHBIX IICPCIICKTHUBAX,
CMBICJIOBOM  HAIIOJIHCHHUHW  KWU3HHU, (bOpMI/IpOBaHI/II/I OTBCTCTBCHHOCTH, B3ATOM Ha ce0s
I[O6p0BOJ'ILHO; pacCKka3biBaATh O criocodax CaMOCOBCPIICHCTBOBAHU .

4. Tema 4. Oxpy>Karouuii Mup

BosgnelictBue yenoBeka ¢ okpyxaromein cpepou. Iloroma m knumar. BnusHue denoBeka Ha
npupoay: armocdepy, jJeca, MUPOBOI OKeaH, MOYBY, )KMBOTHBIM MHp. YelnoBeK — TUTS IPUPOIBIL.
CoBpeMeHHBIE KOJIOTUYECKUE MTPOOTIEMBL.

KoMMyHHKaTHBHBIC 33JIa4M: OCYINIECTBISITh KOMMYHUKAIIMIO B YCTHOW W MUChMEHHOU (hopmax:
CTPOUTH JIOTHYECKHE BHICKA3bIBAHKS O KHUBBIX CYIIECCTBAX U UX B3aMMOJICHCTBHE C OKPYKAIOIICH
cpenoit; mpobiaemMax 3arpsi3HEHUS M OXPaHbl OKPYXKAIOMICH Cpebl, MPUPOTHBIX U TEXHOTECHHBIX
KaracTpoax, CTHXHHHBIX OCJCTBUIX; IMOJIOKUTEILHOM M OTPUIIATSIIBHOM BIIMSIHUH YeJIOBEKA Ha
NPUPOY M DKOJOTHIO 3EMIIM;, PacCyXJaTb O HEPYNIUMOW CBS3W YEIOBEKAa W TPHUPOJIHI;
yYacTBOBATh B INCKYCCHU O IICHHOCTSIX MPUPOJIHBIX PECYPCOB, COXPAHEHUS OKPYKAIOIIEH CpeIbl
TSt Oy yIIAX TTOKOJICHUH.



5. Tema 5. Pa3Bieuenus u xo00u

Cmopr. Mysbika.  Utenwe. @Dororpadusi.  Tammel.  Kuno.  Tearp.  Bumeowrpsl.
Komnexnuonuposanue. TBopuectBo. Biusinue xo00u Ha *HU3HBb 4eraoBeka. X000M Kak crocod
camMopeaTHn3aluy WM ITycTas TpaTa BpEMEHH.

KoMMmyHUKaTHBHBIE 33[jaul: OCYLIECTBIATh KOMMYHHKAIUIO B YCTHOM M MHCbMEHHON (popmax:
YMETb OIKCATh CBOM pa3BieueHusi U X000HU; COCTaBIATh PEIICH3UU Ha (PUIIbM, KHUTY, CIICKTaKIIb
U T.J1.; 00CyIUTh TepOEB U CcoAepk aHHe KHUTU, puibMa, MylbTuibMa U T.1.; BECTH Oeceny o
BIUSHUM X000M Ha BbIOOp mpodeccuu, AaTh OOPATHYIO CBS3b Ha MPOYUTAHHYIO KHUTY,
IPOCMOTPEHHBIN (PUIBM, MY3bIKY, (POTOBBICTABKY U T.1.; 00CYX/1aTh KHHOMHIYCTPUIO, MY3BIKY,
CMMU, Belpaxate cBoe MHeHHe o BiausHMM CMMWM Ha o0O0mEecTBO; CTPOUTH JIOTMUYECKUE
BBICKA3bIBAaHUS O BIMSHUHM X000M Ha KU3HB YEIOBEKA.

6. Tema 6. MeuTbl U pealibHOCTh

Yrto Takoe meura. FpaHHua MCKAY MEUTOH U PCAIbHOCTBIO. PeansHoCTh MOpOKAACT MEUTY.
Me‘lTa, CTaBIasa pc€ajJlbHOCTBIO. Hpez[(:TaBneHHe O pCajIbHOM MHUDPE. MeuTa uiad LEb. MC‘{TBI,
IJIaHbl 1 PCAJIbBHOCTD. IInans! HA 6yz[ymee.

KOMMYHI/IKaTI/IBHI)IC 3aa4yu: OCylIC€CTBJIATE KOMMYHUKAIIUIO B YCTHOﬁ 1 IIHCHMEHHOM cpopMax:
pacCyxaaTrb O PA3HULEC MCKAY MC‘ITOﬁ, IIaHaMH W [CJIbIO; pacCKa3blBaTb O CBOHUX MCUTAX;
AUCKYCCHPOBATh HA TCMY «Kak BOIIJIOTHTH MCUTY B p€aJIbHOCTU», YMETh COCTABJIATH CIIMCOK OCJI
Ha HCACI0, MECAIl U T.[., PACCYXKAATh O IJIaHaX Ha OmmKaiiiee 6y,uyLuee " ICPCIICKTUBY.

7. Tema 7. [lyTtemectBus

Benukue nyremectseHHUKHU. [locemenne pa3nuynbix cTtpad. HoBble BrieyaTieHnus U OTKPBITHS.
[eorpadus myremectBuii. Typusm u myremectBue. [lmanmpoBanme mnoes3nku. TpaHCHOPT.
[octunumps! - OpoHHpOBaHUE, cepBUC. ONBIT MyTEMIeCTBUH. AKageMudeckast MOOMITBHOCTD.

KomMMyHHKaTHBHBIE 3a/laud: OCYIIECTBIIATh KOMMYHUKALIMIO B YCTHOW U MUCBMEHHON (opmax:
paccyxaaTh Ha TeMY KaHUKYII, OTIIYCKa; 00CY>X1aTh BUJIbI yTELIECTBUM, TPAHCIIOPT, MOCEIIEHHE
JOCTONIPUMEYATENbHOCTEN; IEUTHCSI HOBBIMU BIIEYATICHUSMH, ONTBITOM, HEOOBIYHBIMH (PaKTaMU;
OIKCBIBATh reorpauueckoe IMOJIOKEHHE TOpOJIOB M CTpaH; CPaBHHMBATh KYJIbTYypy M OObIYau
pasHBIX CTpaH; paccKasplBaTb O JOCTONPHUMEUYATEIBHOCTSX; OIUCBHIBATH  MPOLENYPY
OpOHMPOBAaHUS TOCTHHHUII, XOCTEJOB, MpeajaraeMblii B HHMX CEPBUC; OMNMCHIBATh CIIOCOOBI
MyTEUIECTBUM Pa3HBIMU TPAHCIOPTHBIMU CPEJICTBAMH, NEPEIBUKEHHE IO TOpPOAY, HCHOIb3Ys
METPO, TAKCH, aBTOOYCBI; KPATKO PACCKa3aTh O TPAHCIIOPTHOW CHCTEME B CBOEM IOPOJE.

8. Tema 8. ConmanpHasg )KU3Hb

Yuyactue B CTYACHYCCKUX I(J'IY68.X NN COO6IJ.I€CTBaX. BOHOHTepCKOG JABHKCHUC.
BHaFOTBOpI/ITCHLHOCTB. BﬂaFOYCTPOﬁCTBO. Yyactue B MOJIOASKHBIX M COLIMAIBHBIX IMPOCKTAaX.
MonoaeXHble HHUITHATHBEI. COHI/IaHBHaH CO3HATCJIIbHOCTD.

KoMMyHUKaTHBHBIE 33[JauM: OCYLIECTBISATh KOMMYHHKAIMIO B YCTHOM U MUCbMEHHOM (hopMax:
paccka3bIBaTh O COOCTBEHHON COIMAIbHOM MO3UIIMU U COLMATIbHON MHUI[MATUBE; OCYIIECTBIIATD
MOMCK HEOoOXonMMOoil HH(pOpMalMKU TO TEeMaTHKe, pacCcykJaTb Ha TEMy BOJIOHTEPCTBA U
0JIarOTBOPUTEILHOCTH, OJIarOyCTpOHCTBA ropoja, KaMmIryca H T.]I.

9. Tema 1.00pa3oBanue



Pons obOpazoBanust B coBpemeHHoMm mupe. O0yuenune B BY3e. OOmiectBo, OCHOBaHHOE Ha
3Hanusax. O6pazoBaHue uepes BClo Ku3Hb. OOpa3zoBaHue Kak IeHHOCTh. Kputepuu Beibopa BY 3a.
[Tpodeccus 6yaymero.

KoMMyHHKaTHBHBIC 33J]a4d: OCYIIECTBISTh KOMMYHHUKAIIMIO B YCTHOH U MUCHbMEHHON (hopMax:
CYMMHUPOBaTh OCHOBHBIC HJIEHM CTaTbU O BAXKHOCTH OOpa3OBaHUs B COBPEMEHHOM OOIIECTBE;
c/ienaTh BBIBOJBI O IIEHHOCTH OOpa30BaHUS Ha OCHOBE CTATUCTHKH; OOCYAWUTh HEIOCTATKU U
PEUMYIIECTBA BBICIIETO 00pa30BaHUs; OOCYIUTh ILTFOCHI M MUHYCHI Pa3IMYHBIX TEXHOJIOTUH
00y4eHUS; TUCKYTUPOBATh O Mpodeccusx Oyaymero u COOCTBEHHOM BbIOOpE npodeccuu.

10. Tema 2. KpeaTHUBHOCTb ¥ TBOPUYECTBO

10 BenmuainX OTKPHITUI B pa3HbIX o0nacTsax Hayku. CirydaiiHble OTKPBITHS U UX POJIb B HAYKE,
HKOHOMHBIC WHHOBAlLlMH, BJIHMSHHUE TEXHOJIOTMH M 00pa3oBaHUS HAa pA3BUTHE TBOPYECKHX
crocoOHOCTEH, nccnenoBaTesibckuil noreHuan. Hayunoe tBopuectBo. KpeatuBHoe MbllluIeHHE.
N300peTaTesibCTBO KaK MPOLECC PELIEHNUs MH)XEHEPHBIX 3a/1a4.

KoMMyHHKaTHBHBIE 3a/laud: OCYILECTBIIATh KOMMYHUKALIMIO B YCTHOW U MUCBMEHHON (opmax:
pacckas3blBaTb 00 OTKPBITHSX M HM300pETEHMSIX, CIy4alHbIX OTKPBITUAX, W OOCYXJIaThb HX
BaXXHOCTb, BIJIMSHUE KPEAaTUBHOCTH MBILUIEHUS Ha pa3BUTUE TEXHOJIOTHMH; 00CyXIaTh
JIOCTYITHOCTh HayKH JUIsl BCEX BO3PACTHBIX KATErOpUH M BO3MOXKHOCTH JOOMBATHCS BBICOKHX
pe3yJIbTaToOB; Y4YacTBOBATh B JAMCKYCCMM Ha TEMY Ba)XKHOCTH KpEaTHMBHOIO MBIIUIEHUS U
TBOPYECTBA B HAYKE, TEXHUKE U Y4EOHOM IIPOLIECCE.

11. Tema 3. Ctapoe u HOBOe «HTEpHET Beieii»

.HI-OI[I/I 1 JaHHBIC. I/ICKYCCTBSHHHﬁ uHTEIeKT. ObnacTu MMPUMCHCHHA TCXHOJIOTHH «I/IHTepHeT
Bemeﬁ». TeHI[eHI_[I/II/I Pa3BUTHA HHTCTpAllU (1)I/ISI/I‘IGCKOFO MHUpa B KOMIIBKOTCPHBIC CHUCTCMEI.
Bausaue texmomorum ((I/IHTepHeT BGmGﬁ)) Ha XH3Hb YCJIOBCKA. 3BOJIIOIII/I$[ IMPOMBIIIJICHHBIX
HHTCJUICKTYAJIbHBIX TEXHOJIOTHil.

KoMMyHUKaTHBHBIE 33a[]auM: OCYLIECTBISATh KOMMYHHKAIMIO B YCTHOM U MUCbMEHHOM (hopMax:
OCYILECTBIIATh MOMCK HMHpopManuu B VIHTEpHET MCTOYHHMKAX M OOMEHUBATbCS MHEHUSMHU O
npuMeHeHun «MHTepHeT Bemei» Ha OBITOBOM ypoBHE mOTpeOuTeneil; paccka3plBaTh U
ONKCHIBATh BO3MOJYKHOCTH, IIPEUMYIIECTBA M HEJNOCTAaTKU IPUMEHEHUS COBPEMEHHBIX
UHTEJUIEKTYaJbHBIX TEXHOJOTHH B (pU3MUEeCKOM MHpeE; COCTaBIATH OMHUCATENbHbIE 3CCE, IcCe-
paccyXIeHus Mo TeMaTHke;, oOcyxJaTh pa3ButHe «l/HTepHeT Bemiel» B COBPEMEHHOM MHUpE
MHTEJJIEKTYaJIbHBIX TEXHOJIOTHH.

12. Tema 4. X KusHeHHBIE IIEHHOCTH

[lenHOCTD kXM3HU. TPHU OCHOBHBIX KPYra *KM3HEHHBIX LIEHHOCTEW: JIMYHAs KU3Hb U OTHOILEHUS,
pabota u Ou3Hec, cOOCTBEHHOE pa3BUTHE. BiusHue cemMbu M couuymMa Ha (OpMHUpPOBaHHE
JKU3HEHHBIX LeHHocTel. MHauBuayanus3anuss LEHHOCTEH B JKU3HM M CAMOLEHHOCTb.
[TpencraBieHne 0 )KU3HEHHBIX IEHHOCTAX KaK OPUEHTHPAX B )KU3HU. KOMMYHUKAaTHBHBIE 3a/1a4H:
OCYILECTBIISATh KOMMYHHKAIIMIO B YCTHOW M NMHUCBMEHHOM (opMax: paccykAaTh O IIEHHOCTHBIX
OPUEHTHpAaX B JKU3HM YEJIOBEKAa, OMHCHIBATh COOCTBEHHOE IPEACTaBICHHE O >XU3HEHHBIX
[IEHHOCTSIX, 0OMEHUBAThCS MHEHUSMHU O BIMSHUM OKPY)KaroLIe AeWCTBUTENBHOCTH U COLMyMa
Ha (popMHpOBaHUE KUZHEHHBIX [IEHHOCTEH U COOCTBEHHOTO MPEICTABIIE



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U (PU3HUKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

ba3bl JaHHBIX 1 MHGOPMAIMOHHBIE CHCTEMbI

Heab AMCHUNIMHBI:

- U3y4CHHE U MTPAKTUYECKOE OCBOCHUE METOIOB co3/1anus 6a3 naHubiX (bJ]) n o0mux npuHImmnoB
X (YHKIIMOHUPOBAHMS, TEOPETHUECKUX M MPHUKIATHBIX BOIPOCOB MPUMEHEHHUS! COBPEMEHHBIX
cucreM ynpasieHus 6azamu naHubix (CYB/]) n aBToMaTn3upoBaHHBIX HHPOPMAITMOHHBIX CHCTEM
(AUC).

3agauu AMCHUIINHBIL:

- H3yYEHUE OCHOBHBIX MOJICJICH JTAHHBIX U S3BIKOBBIX CPEACTB Pa0OTHI C PEISIIUOHHBIME O0a3aMu
JaHHbBIX;

- U3y4eHHe IPUHLUIIOB OPraHU3alUHU CUCTEM 0a3 JaHHbIX;

- n3yuenue Bo3moxxknocteit CYB/I;

- OCBOEHHME METOA0JIOIUH IPOEKTUPOBAHUS 0a3 JaHHBIX.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00y4YeHHS MO JUCHHUILINHE (MOAYJIIO)
B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOMKHBI

3HATh:

- IMPUHIHIBI OPraHu3alu U apXUTCKTYPbl CUCTEM 0as JaHHBIX

- MOJACIN NAaHHBIX,

- MI0CJIeI0BATEIbHOCTD U 3TAlbl IPOSKTUPOBAHUS 0a3 JaHHBIX;

- COBPCMCHHBIC METOJAUKH CUHTC3a U OIITUMH3ANHN CTPYKTYP 0as3 JaHHBIX;
- OCHOBHBIE KOHCTPYKIIMHU 53bIKa 00paboTku naHHbIX (SQL);

- METOAMKH ONTUMHU3ALUH ITPOLECCOB 00OPaOOTKH 3apOCOB;

- COBpEMEHHBIE METO/IbI 0OecTIeueHHs [IETOCTHOCTH JIaHHBIX;

- METOABI PU3NUECKOM opraHu3anuu 0a3 JaHHBIX;

- CTaHJAPTHl,  METOJWYECKHWE ¥  HOPMATHBHBICE  MaTepuajbl,  OMPEACISIONINEC
MIPOCKTUPOBAHUE, CO3/IAHUE U COMTPOBOXKIEHNE 0a3 JTaHHBIX;

- COBPCMCHHBIC MCTOABI U CPCACTBA CO3JaHUSA aBTOMATH3UPOBAHHBIX I/IH(I)OpMaLII/IOHHBIX
CHUCTEM, OCHOBAHHEBIX Ha 0azax JaHHBIX,



- 0 MHOTr0oOOpa3Wy COBPEMEHHBIX CHUCTEM YIpaBlIeHWs Oa3aMu MaHHBIX, UX OOJACTIX
PUMEHEHUS U OCOOCHHOCTSX;

- O TEHJICHIUAX WM TEPCIEKTUBAX PAa3BUTHS COBPEMEHHBIX CHCTEM YIpaBJCHHs Oa3zaMu
JTAHHBIX;

- 00 OCHOBHBIX HCPCHICHHBIX Ha CGFO,I[H?II_HHI/Iﬁ JCHb HpO6H€MaX, BO3HUKAIOIIUX IIPpH
CO31aHHMH N NCIIOJIb30BaHHUHN 0a3 JaHHBIX.

yMeThb:

- MPUMCHATH COBPECMCHHYIO METOAOJIOTUIO IJIA UCCIICAOBAHUA U CUHTE3a I/IH(bOpMaI_[I/IOHHBIX
mojeneit npenMeTHbIx obnacreit AUC;

- MIPUMEHATh COBPEMEHHYIO METOOJIOTHIO HA CTaJMH TEXHUYECKOI'O MPOEKTUPOBAHUS —
oOcienoBaHue, BBHIOOP U CUCTEMHOE OOOCHOBAaHHE TMPOEKTHBIX PEIICHUH IO CTPYKType
nH(pOpPMaAIMOHHBIX MOIeNIel U Oa3aM JTaHHBIX

- MIPOEKTUPOBATh 0a3bl JaHHBIX (OT ATala aHaIu3 MPEeAMETHON 00JacTh HHPOPMAIIOHHOM
CUCTEMBI JI0 peaiu3anuu GU3ndeckoil Moaenu 0a3bl JaHHBIX);

- MPUMEHITh METOABl MPOSKTHPOBaHHsI 0a3 JaHHBIX W COCTABICHUS MPOrPAMM
B3aMMOJICUCTBUS ¢ 02301 TAHHEIX;

- PCaIIM30BbIBATH U JOKYMCHTHUPOBATH aBTOMATH3UPOBAHHYIO I/IH(bOpMaI_H/IOHHy'IO CUCTEMY,
OCHOBAHHYIO Ha baze JaHHBIX.

BJIa/1eTh:
- HaBbIKaMU pabOTHI C PENAIIMOHHBIMU 0a3aMU TaHHBIX Ha si3bike SQL;

- OTBITOM PadOTHI IO MPOEKTUPOBAHUIO 0a3bl TaHHBIX: MPOBEIACHUS aHAIN3a MPEIMETHON
o0nacTu HH(OPMALIMOHHON CUCTEMBI, COCTABIIEHUSI HHPOJIOTUUECKONH MOJIENH U 1aTaJOrH4eCKOn
(KOHLIENITYaJIbHOM) CcXeMbl 0a3bl NaHHBIX, ONPEAENIEHUS OrPAaHUYEHUN IIEJTOCTHOCTH M IIpaB
JIOCTyNa K IaHHBIM, UCIIOJIb30BaHUsl CPEICTB 3aLINUTHI JaHHBIX;

- METOMoJIOTHeH MpuMeHeHus: Meronaa "cymHocTh cBsa3p" (ER-method, method “entity-
relation") 11 mpoeKTUpoBaHUs 6a3 TaHHBIX.

Tembl U pa3ensl Kypca:
1. BBenenue B 361k 0a3 qanHbIX SQL.

O6mue cBenenus. Crangaptel. [IpaBuna Hanucanus komanz. Oneparopel. CoznaHue 00BEKTOB
BJI. Cunrakcuc komauzbl create table. CunTakcuc xomann insert, update, delete. Cunrtakcuc
komauabl select. Omeparopsl. [lpenukatel. NULL-3HaueHue. ArperupoBaHUE pe3yibTaTOB.
[Tomzanpocel. Coenunenue Ttabmui. CamocoennmHenne. CHHTaKCHC KOMAaHIBI create view.
OOHOBIIsIEMbIE U HEOOHOBIIIEMBIE MPEICTABICHUSI.

2. Beegenne. Moaenu 1aHHBIX.



Nudopmanus, nanubie, 3HaHUSA, TpeaMeTHas oOnacTh, 0a3a gaHHbX, CYDBJ/l, GaHk naHHBIX.
ABToMatu3upoBaHHass HH(opmarmoHnHas cucrema. llomsitue, kinaccuduxanus, Buasl HC.
[Ipenmernas o6macte WHGOPMAIMOHHOM cucTeMbl. Ha3HaueHWe M OCHOBHBIE KOMITOHEHTHI
cuctembl 0a3 naHHbIX: 0a3a gaHHbX, CYBJl, nmpunoxxeHus. YpoBHU IPEICTaBICHMS aHHBIX:
BHEIIHHUE CXEMBI, KOHLIENTYaJIbHbIN YPOBEHb, CXeMa XpaHeHHUsd. [ToHsTre Mosenu nanHbIX. Turbl
CTPYKTYp AaHHbIX. Omnepauuu HaJx AaHHbIMU. OrpaHuueHus nenoctHoctd. CereBas MoJENb
nanHbix (CM/L): nmpuHIMIBI OpraHU3aluy, JOCTOMHCTBA, HepocTaTKu. Mepapxuueckas Mozaenb
nanHbeix (MM/I): mpuHLUMIBL OpraHM3aliy, AOCTOMHCTBA, HENOCTATKHU. PelsiiiMoHHas MOJelb
nanubix (PMJI): npuHOMNBL OpraHU3alMM, TMOHATHE OTHOIICHUS, CBONCTBAa OTHOIICHMS,
peanu3anus cBsi3eil, JTOCTOMHCTBA U HEJOCTAaTKU Mojienu. Onepanuy pessiiioOHHON anreopsl.

3. MexaHu3MEBI JA0CTYyIIa K TaHHBIM. OnTuMu3anus 3aIIpoOCOB.

MexaHu3M TpaH3aKLUMI: ONIpECIICHUE TPAH3AKIMHU, CBOMCTBA TPAH3aKIIMU, HAYAJIO U 3aBEPILICHUE
TpaH3aKLMN, KOMaHJbl YIPaBICHUSA TPAaH3aKUUAMU. B3auMOBIMsSHUE TpaH3aKUUM, YpPOBHU
U30JIUN TPaH3aKUUi. BIOKMPOBKU: ompeneneHne, MEXaHu3M paOOTHl, THUIBI OJIOKHPOBOK,
TYIIMKOBBIE CUTyallud. BpemMeHHbIe OTMETKH. MHOrOBapHaHTHOCTb. MeTOAbl ONTHUMH3ALUU: 110
CTOMMOCTH, 10 cuHTaKcucy. HoBbie metoasl ontummsanuu B Oracle. Tlopsimox onTumu3anuu

BEITIONTHEHMS 3ampoca. CrocoOsl Hamucanus Oomee 3¢ dekTuBHBIX 3ampocoB. [lonckasku Oracle
(hints).

4. Cucrems! ynpasienus 6a3zamu ganubeix (CYB/I).

Knaccugpukamus CYB/l: mo creneHn yHWBEPCATbHOCTH, IO MOJIENH JAHHBIX, 1O MPUHIMAIIAM
xpanenust nanubix. [Ipasmwna Kogma ainsa pensunonnoit CYB/[ (PCYB/I). OcHoBHble pyHKIIMU
pensiumonHot CYBJI: Xpanenue, u3BieueHue u oOHoBieHue naHHbIX. Karamor (CCJ),
JOCTYITHBIA KOHEYHBIM Tmosib3oBatensiM. [loxnepxka Tpamsaknumid. Ciyx0a ynpaBieHHs
napajuieapHo padoToi. Ciy:xObl BoccTaHOBiIeHHUS. Cily:KObl KOHTpPOJISI JOCTyNa K JAHHBIM.
CnyxObl TOAJIEPKKN HEIOCTHOCTU JaHHBIX. CyXOBI MOANEPKKH HE3aBUCUMOCTH OT JIaHHBIX.
AJMMHHCTpUpOBaHME  0a3bl  JaHHBIX:  QJMUHUCTPUPOBaHME  MpeIMETHON  olmacTH,
aJIMUHUCTPUpPOBaHMUE 0a3bl JaHHBIX, QJAMUHUCTPUPOBAHUE MPUIIOKEHUH, aIMUHUCTPUPOBAHUE
6e3onmacHocT. CiaoBapb-CIPaBOUHUK AaHHBIX: ocobeHHocTu Oracle.

5. ®u3nyeckas opraHu3anys IaHHbIX.

CTpyKTypa XpaHUMBIX JaHHBIX: XpaHUMBIE 3alIMCH (UKCUPOBAHHOM U TepeMeHHOMN JTHHbI. Kitou
0a3pl TaHHBIX. YTpaBJIeHUE MPOCTPAHCTBOM NMAaMATH U pa3MelIeHHEM JTaHHBIX. Bubl agpecanuu
XpaHuMbIX 3anuced. CTpyKTypa mamsTH: TaOJIM4YHbIE OOJACTH, CEIrMEHTBI, SKCTEHTHI, OJIOKU
namstu. [Tapamerpsl pacnipenenenus namatu. Ctpykrypa gpopmara DBF. Mexanusmsl 1octymna k
JaHHbIM. OnTHMH3anYs 3a1pocoB. MHIekcupoBaHUe JaHHBIX: HA3HAUYEHUE UHIEKCOB, IIPUHIIUIIBI
OpraHM3aly, THUIBl HMHIEKCOB (COCTaBHBIE, JIMHEWHbIE M MHOIOYPOBHEBBIC, IUIOTHBIE U
HEIUIOTHBIE, CXaTble M HeckaTble). MHAaekc B Bujae B-nepeBa: mpUHIMITBI OpraHU3alyH,
JOCTOMHCTBA.  XEIIMPOBAaHWE: NPHUHLMIBI  OPraHU3allM{, JOCTOMHCTBA,  HEIOCTaTKH.
Hcnonb3oBanue xemmupoBanus B Oracle. Knacrepusauus AaHHBIX: NMPUHLIMIBI OpPraHU3aIHH,
JIOCTOMHCTBA, HelocTaTKu. Mcnonp3oBanue kiacrepuzanuu B Oracle.

6. ObecnieueHure 3anuThl JaHHBIX B B/I.

Obecneuenne 0e30MacHOCTH JaHHBIX. Buuel cOoeB: cOOM mpuiiokeHus, cOOM MperIoKeHus
MOJI30BAaTeNsl, OIIMOKA MMOJIb30BaTeNs, cOO Ipoliecca ONepaMoOHHON CUCTeMBI, cO0il poHOBOTO
nporecca CYB/I. CpenctBa pr3nueckoil 3aMThl JaHHBIX: )KypHAJ TPaH3aKIUil, CETMEHT OTKaTa.
PesepBHOe komupoBaHue. BoccTanoBinenne 6a3bl JaHHBIX. 3allUTa OT HECAHKIIMOHMPOBAHHOTO



noctyma. CucteMHbIe U 00beKTHBIE TpuBHiIeTud. [IpaBa nocTymna, KOMaH bl HA3HAYEHUS M OThbEMaA
npuBuieruil. [lpusuierun Bnagensia. Ponu. Onucanue orpaHMueHU HETOCTHOCTU CPEACTBAMU
a3bika SQL. Peanuzanyst orpaHu4eHUH HEITOCTHOCTH C IIOMOILBIO ITPEACTABICHUM U TPUTTEPOB.

7. O630p coBpemennbix CYB/l u nepcniektuBsl pazsutus b/I.

O6nextHO-pensuuonnbie CYB/] (Ha mpumepe Oracle). CoctaBHble TUIBI JaHHBIX. HacienoBanue
u nogumopdusm. Ocobennoctu s3pika SQL g 00beKTHO-pensiuoHHol Mojaenu. OObeKTHO-
opuentupoBanHsie CYBJ/[. Cranmapr ODMG 3.0. ApxuTekTypa XpaHWIHIIA JaHHbIX.
Meraganasie. [loTokm paHHBIX: BocxXoAsmui, HuUcxoasmui. Cxembl Tuma "3Be3ma"' u
"cuexxunka". IlpoOmembr mpumenenuss XJ[. OLAP-texnomorus. IloTokoBbie 0a3bl JaHHBIX.
PabGora ¢ wHerounbiMH JaHHbIMH. HoBble monb3oBaTenbckue wuHTepdeicsl.  [Ipobiembl
ONTHUMM3AIMK 3ampocoB. MHTerpamusi pasHOPOAHBIX W c€1abo (opMaar30BaHHBIX JTAHHBIX.
Opranuzanus nocryna k 6azam naHHbix depes Internet. Camoananranus. COXpaHHOCTH JIaHHBIX.
TexHonoruu pa3paboTKu NaHHBIX U 3HaHMH (data mining u knowledge mining).

8. Pactipenenennnie 6a3bl manHbIX (PB/I).

12 kputepues [Jeiita ansa pacupenenennoit CYBJ[. CnocoOsl mogaepxku pacnpeaeneHHbix b/l
Pacnipenenénnsle 3ampochl M TpaH3akiuu. PacnpenenéHHbple OrpaHUMYEHHUs LEIOCTHOCTH.
@parMeHTanys JaHHBIX: Ha3HAUYC€HHUE, BUABI (pparMeHTanuu, mpaBuia. Pervkanus JaHHBIX:
onpejeneHue, BUAbIL, cHocoObl peanu3anuu. CHanmoTel. OCOOEHHOCTH NPOEKTHUPOBAHUS
pacnpenenénnoit bJ1. IIpumepsr. Ilonstue GRID-cucrembr. GRID-cuctemsr Ha ocHoBe Oracle
10G u 11G. Opranuzanuust 1 BO3MOKHOCTH.

9. DneMeHThI MPOEKTUPOBAHUS 0a3 TaHHBIX.

OcHoBHbIe 3Tanbl npoektupoBanus WC: mpeanpoekTHass NOArOTOBKA, NpoekTtupoBaHue b/,
peanu3anus MpoeKTa W CO3JAaHUE MPHIOKEHHH. MeToapl HH(OIOTHIECKOTO MPOSKTUPOBAHUS:
(GyHKIIMOHAIBHBIN, NPEIMETHBIN, METOA "CYHTHOCTh-CBA3B". CyIIHOCTH, aTpuOyThI CYLIHOCTEH,
CBA3M MEXIYy CyIIHOCTSIMH. TepmuHbl U kinaccudukanus. OObeIUHEHUE JIOKAJbHBIX
npencraBieHuid [lokazareny, Ha OCHOBE KOTOPBIX OINPEAETSIOTCS TPeOOBaHMS K ONEepalliOHHON
oOcraHoBKe: 00beM BJI, pexum paboThl, XapakTep M MHTEHCHUBHOCTBH 3ampocoB. Ilapamerpsl,
KOTOpBIE cienyeT yuduThiBaTh npu BbeiOOpe CYBJl: Monens naHHBIX, (QYHKIMOHAJIbHBIE
BO3MOXXHOCTH, THIbl JaHHBIX, HaJEXKHOCTb, CTOMMOCTb, HaJIW4YHE KBaJU(ULIHUPOBAHHOTO
nepconana. [Ipeodpazoanue ER-nuarpammer B cxemy BJI. BrisiBieHne Hepean3yemMbIxX CBSI3EH.
CocraBnenue orHomeHui. OmnpeneneHre NEpBUYHBIX Kitoueld. OnpeneneHue TUIOB JAaHHBIX
atpuOyroB. OnucaHue OrpaHUYEHMH 1EJOCTHOCTH. AHOMAJIWKW MOAU(DUKAIMKN JIaHHBIX.
Hopmanusanus otHomenui. JleHopmanusauus otHoweHui. [IpaBuna peanmusanuu npoekra Ha
sa3pike SQL. O6bextol BJI. [Topsanok co3nanus o6wexktoB bl mox ynpaenenusim CYB]] Oracle.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJ/jieHHOCTB: YHIpaBjieHHe HHHOBAIIUAMU B OM3Hece

bankoBckue onepauuu

Heab AMCHUNIMHBI:

HCIIOJB30BaTh q)HHaHCOBBIC MOZACIIN OJid pCHICHUA MMPUKIIAAHBIX S9dKOHOMHWYCCKUX 3a1a4.

3agauyu AMCHMILINHBI:

BEJICHUE aHATMUTUYECKOH paboThl B 00J1aCTH SKOHOMHUKH U (PMHAHCOB.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILINHE (MOIYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- 0 BEJIMYUHE U CTPYKTYpPE KPEIUTHBIX CUCTEM BEIyLIUX CTPAaH MUPA;

- 0 TOCYIapCTBEHHOM PETYJIIMPOBAHUHU OAaHKOBCKOH JESITEILHOCTH, IPSMOM YYaCTHH TOCYIapCTBa
B OAHKOBCKOM JESITETLHOCTH, MYTSAX MPEOI0JICHUS OAaHKOBCKHX KPHU3HCOB;

- O TCHACHIIUAX B MeH(HYHapOZ[HOﬁ TOPIroOBJIC 0aHKOBCKMMU yciayramu,
- 00 y49aCTHU UHOCTPAHHOI'O KalluTalia B 0aHKOBCKO CUCTCMC,

- 00 MHCTUTYLMOHAJIHBIX OCOOEHHOCTSIX pa3BUTHsI OaHKOBCKOM cructemsl B Poccun.

yMeTb:

- IIOJIb30BAaThCA JaHHBIMH CTAaTUCTHUKHU U 0aHKOBCKOM OTYETHOCTH.

BJAJ€Th:

- IPAKTUYCCKUMHU HABBIKaMH BCICHUSA 6YXFaJ1TCpCKOl"O yucTa u (I)OpMHpOBaHI/ISI (I)HHaHCOBOﬁ
OTYCTHOCTH.

TeMbl u pa3jaesibl Kypca:
1. CTpyKTypa U MPUHIIMITE OPTaHU3AINHA OAaHKOBCKOM CHCTEMBI

[Tpupona ¢uHaHcoBoro nocpegHnuecTsa. Buapl GrHaHCOBBIX MHCTUTYTOB. LleHTpanabHbIe OaHKU
Y MTHCTPYMEHTHI JIEHE)KHO-KPEAUTHOM MOAUTUKH. OCHOBHBIE PUCKH 0AHKOBCKOM JESTETbHOCTU



2. Ananu3 OanaHca 6aHKa M pe3yJIbTaTOB €ro ONEPAIIMOHHON IeATEIbHOCTH

AKTHBHBIC, TACCUBHBIC U YCIOBHO-TapaHTUHHBIC onepanuu O0aHka. JoXombl U pacxosl OaHKa:
BUBI M UCTOYHUKH (hopmupoBanus. Mozaens ROE, npouenTHast Mapka U Cpes.

3. YHpaBHCHI/IC JIMKBUJHOCTBIO U IIPOLICHTHBIM PUCKOM

JIMKBUAHOCTH OAaHKA, BU/IbI TUKBUIHBIX aKTUBOB U 0053aTENILCTB, (PAKTOPHI M3MEHEHHS CIIpoca U
IPEVIOKEHUS JIMKBUIAHBIX CpeACTB. lIpOIIEHTHBIE PUCKHM, METOMBI YIPABICHUSI aKTUBAMU U
oOsi3aTenbcTBAMH OaHKa, MoJelb «pa3pbiBay (GAP).

4. KpenutHbie onepamnuu 0aHKOB

KpenuTHas monutika 6anka: neiu u MeToisl. KpenuroBanue npeanpusTuii, BUIbI © 0COOCHHOCTH
KPEIUTOB, aHAJIN3 KPEAUTOCIIOCOOHOCTH 3aeMIIUKOB. JIM3MHT U MPOEKTHOE (PMHAHCHUPOBAHHE.
KpenuroBanue ¢pusznyeckux nuin. Mnoreka. CkopuHr. MeTosl pacueTa NpOLEHTHON CTAaBKU 110
KpEIuTYy.

5. PecypcHas 6a3a Ganka. baHKOBCKHIT KanuTamn

CrpyKkTypa nacCUBHBIX onepauuil. Jlemo3uTHbIE U HEACTIO3UTHBIE UCTOYHUKY cpencTB. Kanuran

Oanka: QYHKIMU U COCOOBI OIIEHKH. HopMaTHBBI JOCTATOUHOCTH KamUTala: MEXIyHapOJHbIE
(bazens1, 2 u 3) u poccuiickue.

6. CrucreMbl MeXOAHKOBCKUX PacueToB

Buner nnatesxeii. CucTeMbl BaJIOBBIX pacueToB B pexume peaiabHoro Bpemenu (RTGS) u cucrembr
¢ 0TJ0)KeHHBIM HeTTo-pacueToM (DNS). Oco6eHHOCTH OpraHU3aIi PACY€TOB B ATHX CUCTEMaX,
MEXaHHU3M PETyINPOBAHUS JTUKBUIHOCTH, PUCKH U METO/IbI KOHTPOJIS 32 HUMH. CHcTeMa BaJIOBBIX
pacuetoB banka Poccuu (BOCII)..



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

Be3onacHoCTb KHU3HEAEATEAbHOCTH

Heab AMCHUNIMHBI:

- (opMHpOBaHHE y CTYACHTOB OOIIEKYJIBTYPHBIX M OOIIENPO(PECCHOHATBHBIX HHTErPAbHBIX
KOMIIETEHIIMI, W KOHKPETHBIX 3HAHWH YMEHUH W HaBBIKOB B cdepe 0e30macHoCTH
KHU3HEIEATEIILHOCTH, BKIIFOYasi, BOIIPOCHI 0€301TaCHOTO B3aMMOACHCTBUS YEJI0BEKa C MPHUPOTHON
U TEXHOTEHHOW cpenoil oOMTaHWs M BOMIPOCHI 3alIUTHI YeJOBEKa OT HETAaTHBHBIX (PaKTOPOB
YPE3BBIYANHBIX CUTYAIUH.

3agauu AMCHUIINHBIL:

- 3HAKOMCTBO CTyI[eHTOB C TeOpeTI/I‘-ICCKI/IMI/I OCHOBaMH1 H HpaKTI/I'-ICCKI/IMI/I BOHpOC&MI/I
obOecreucHHs 0€30IIaCHOCTH JKH3HEACATCIILHOCTH;

- (I)OpMI/IpOBaHI/Ie Y CTYACHTOB Hpe,I[CTaBJ'ICHI/Iﬁ 0 MCHUXOJOTHMYECKOM 6630HaCHOCTI/I,
MCUXOJIOTHYCCKUX YI'PO3aX U KOTHUTUBHBIX NCKAKCHUSAX

- OCBOCHHUE CTYJEHTaMH MOJIX0JI0B K IPOTUBOICHCTBUIO IICUXOJIOTHYECKUM yrpo3aM, padoTe co
CTPECCOM U KOMMYHUKATUBHBIMU MaHUITYJISIITUSIMU,

- OCBOCHHUC CTYACHTaMU 0a30BBIX 3HAHUM B 00JIACTH CI)I/I3I/I‘ICCKOFO 3A0POBbA U 3[JOPOBb MO3rI'a,

- pa3BUTHE Yy CTYIEHTOB IIPEJICTaBICHUM O CBSA3SIX M BO3MOXKHOCTSIX HCIIOJIb30BaHUS
TYMaHUTapHbIX, COLIMAJbHBIX, JKOHOMUYECKMX U €CTECTBEHHOHAYYHbIX, KaYECTBEHHBIX U
KOJIMUECTBEHHBIX MOJX0/I0B U METOJIOB IIPH aHAJIM3€ U pelieHnn 3a1a4 ooecnieuenus bXK/I.

- (opmupoBaHUE MpeACTaBIEHUHN Y CTYIEHTOB O CBS3H CBOEH MPOo(heCcCHOHATBHOM NeSTENbHOCTH
u 3aya4 obecrieuenus bX/I;

- ¢hopMUpPOBaHUE Y CTYACHTOB MPEACTABICHUI O 3HAYMMOCTU JTUYHON XKU3HEHHOW TMO3UIIMU H
WHAVBUAYAIbHOTO TIOBEACHHS Ui OOECHeueHuss WHIMBUAYalbHOM U KOJUIEKTHBHOU
0e30macHOCTH, B TOM 4YHCIE i oOecredeHus Oe30MacHOCTH COIMyMa, BKIIOYAs TakKoM
AKTyaJIbHBIN ACIEKT, KaK POTUBOACHCTBUE KOPPYIILIUN, TEPPOPUIMY U IKCTPEMU3MY.

IlepeyeHb MuIaHUPYEMBbIX Pe3yJIbLTATOB 00YUYEHHS 10 JUCHHUILIMHE (MOAYJII0)
B pesynbTare 0CBOCHUS AUCHUILTUHBI 00YYaroNuecs JOIKHBI
3HATh:

- TICUXOJIOTHYECKHE OCHOBBI OOecIriedeHus: O€30MacCHOCTH KHU3HEIeATeIbHOCTH, BKIIIOYAIOIue B
ce0si paboTy C MCUXOJOTMYECKHMMHU YIpO3aMH, CTPECCOBBIMH COCTOSHUSIMH U TIOCTPOEHUIO
6e301acHON KOMMYHUKAIIUHU C COLIUYMOM;



- KJIFOUYEBBIE aCMEKThI 3/10pOBOro 00pa3a KU3HH, MOHATHS O CUCTEMax OpraHu3Ma M CIIoco0ax Mx
YKpEIUICHUS U Pa3BUTHS;

- TPaBOBBIE W SKOHOMHUYECKHE TIOHATHA OOecredeHus: Oe30MacHOCTH IKU3HEACATEIbHOCTH
rpaxxaaH Poccuiickoit denepanuu, B TOM 4YUCIIE TOCYIapCTBEHHONM MOJIOAEKHOU IOJIUTHKUA U
IIPaBOBBIX OTHOIIEHUH B 00JaCTH HAYKU U BHICOKUX TEXHOJIOTUH;

- TOCYZJapCTBEHHYIO MOJIUTUKY, TOCYJaPCTBEHHBIE CTPYKTYPhI M CUCTEMY MEPOIIPUATHI B 00J1aCTH
obOecrieueHrs 0€30MaCHOCTH KHU3HEACSITEIbHOCTH, IPaBHJia IOBEIEHUS B YPE3BbIUANHBIX
CUTyallMsIX M OKa3aHMs MEpPBOM MOMOIIM MPU HECUACTHBIX CIIy4asX, aBapusix, Ype3BblYaliHbIX
CUTYyaIUSX U TEPPOPUCTUUYECKUX AKTaAX;

- OCHOBHBIC TIOJOXEHHUs OOImEBOMHCKHX YycTaBoB BC P®; opranmzanuio BHYTPEHHETO
pacnopsiika B OAPa3AeICHNUH;

- O6H_[I/Ie CBCACHUA O AACPHOM, XHUMHYECKOM H OHOJOrHYECKOM OpyXKuu, CpE€acTBax €ro
IMPUMCHCHMUA,

- IpaBuJjia IMOBCACHHA H MCPLI HpO(i)I/IJIaKTI/IKI/I B YCIIOBHAX 3apaXCHUA PAAVMOAKTUBHBIMU,
OTpPaBJIAIOIIMMU BEIICCTBAMU U 6aKT€pI/IaJII)HI)IMI/I CpcacTBaMu;

- Ha3HAYCHHUEC, HOMCHKJIATYPY U YCJIOBHBIC 3HAKU TOl'IOl"pa(bI/ILIGCKI/IX KapT,; OCHOBHBLIC CIIOCOOBI U
cpeacTBa OKa3aHus HepBOﬁ MEIUIMHCKOM IMTOMOIIHU IIpHU paHCHUAX U TpaBMax.

yMeThb:

- CaMOCTOATCIbHO OLCHHMBATDH COOCTBEHHOE TICHXOJIOTHYECKOE COCTOSAHHUC, JHAIHOCTUPOBATb
KOTHUTUBHBIC HCKAXKCHUA U CTPCCCOBLIC COCTOAHUA, BBIpa6aTLIBaTL KOIIMHI'OBBIC CTPATCI'HU,

- OCO3HAHHO IMOAXOAUTH K BOITPpOCAM MHAUBHUAYAJIbHOT'O 3J0POBOI'0 06pa3a JKU3HU, IPOAYMBIBATh
0Oe30macHbIC HHAWBHUAYAJIbHBIC TDECHUPOBOYHBIC PEKHUMBI U pallUOHBI ITUTAHUA,

- aHAJIM3UPOBATH COIMOIKOHOMHYECKHE MPOIECChl C TOYKH 3PEHUS TpaB U OOS3aHHOCTEH
rpaxknanuHa PO u crynenra BY 3a;

- IPUHUMAaTh 0OOCHOBAHHbIE YIIPABJIEHYECKNE U OPTaHU3alMOHHbIE PELICHHUS U COBEPILIATh UHbIE
JEHCTBUS B TOYHOM COOTBETCTBHUM C 3aKOHOM, B TOM 4HcCIe, B cdepe NpOTHUBOAEHCTBUS
KOPPYILHH, IPOTUBOJEHUCTBHS TEPPOPU3MY U DIKCTPEMHU3MY;

- IPaBUJIBHO IIPUMCHATD U BBIIIOJIHATD IMOJIOKCHUS O6H_ICBOI/IHCKI/IX YCTaBOB BC PCD,

- BBIIIOJIHATH MEPONPUSTUS PAIMALIMOHHON, XUMUYECKON U OMOJIOrMYECKOM 3aIlIUTHI.

BJAACTh:

- IPUHIMIIAMH 1 OCHOBHBIMHU HaBBIKAMH ITOCTPOEHUS TICUXOJIOTMYECKOM 0€30MacHOCTH, BEACHHUS
0e30MmacHON MEeKJIMYHOCTHON KOMMYHUKAIIMH, PACTIO3HABAHUS COLIMANIbHBIX MaHUITYJISIIIHIM;

- CUCTCMHBIM IIOJAXO0J0M K (I)OpMI/IpOBaHI/IIO ACIICKTOB 3JO0POBOTO o6pa3a KH3HH,

- TIPaBOBBIMH OCHOBaMU MHGOPMAIMOHHON 0€30MacHOCTH U 0€30MacHOCTH MHTEIUICKTYaIbHO-
MPaBOBBIX OTHOUIEHUI;



- HaBbBIKaMWU IIPHUHATHA OCO3HAHHBIX 3KOHOMHUYCCKHX pemeHI/Iﬁ, crocodamu COXpPaHCHUA H
TpaMOTHOI'O UCIIOJIL30BAHUA KallkuTalla,

- IPUHIIUIIAMHA U OCHOBHBIMH HAaBBIKAMH O€30TIACHOTO MTOBE/ICHUS B OBITY H NP OCYIIESCTBICHUH
npo(eCcCHOHANBHOM  JIEATEIIBHOCTH, B YACTHOCTH, TPU HECYACTHBIX CIIyYasX, aBapusXx,
Ype3BhIYAITHBIX CUTYAIUSIX, KOPPYINIIMOHHBIX HAPYLICHUSIX U TEPPOPUCTHUECKUX aKTaX;

- HaBbIKaMU ITPUMCHCHUA HHAUBHUAYAJIbHBIX CPECACTB PXb 3alllUThI;

- HaBbIKaMH IPUMCHCHUA HWHAWBUAYAJIBHBIX CPCICTB MCIII/IL[I/IHCKOI;'I 3alUThl U MOAPYYHBIX
CpCACTB JId OKa3aHUsA HepBOﬁ MCHHHHHCKOﬁ IMOMOIIH ITPU paHCHHUAX U TpaBMaXx.

Tembl U pa3aeibl Kypcea:
1. BBenenune B 0€300aCHOCTD KU3HENCATEIHLHOCTH.

OOme TepMUHBI 0E30MACHOCTH >KM3HEIEATEIbHOCTH. be30macHOCTh KHU3HEACATEIPHOCTH B
KOMILJIEKCE: TCUXOJIOTHYECKH, (PU3MOIOTHYSCKUN, MPaBOBOM, SKOHOMHYECKHUN M COIMAJIbHBIN
acnektel. Ilomutuka M®OTH B oOmactu oOecrneueHHss O€30MACHOCTH KHU3HENESITEIHHOCTH
CTYIEHTOB U coTpynHukoB. Crpykrypa opraHoB ynpaeieHuss M®OTU, ux Pynkuuun u
MTOJTHOMOYHS.

2. Jobpo noxanoBaTth Ha Du3zTex.

Ucrtopuss cranoBiennss MOTU kak Beayniero TexHudeckoro uHcrtutyra Poccun. Otibl-
ocHoBatenu Pu3rexa, pa3BuTHe 0a30BbIX Kadeap, MOTUTHKA PEKTOPOB UHCTUTYTA. OCOOEHHOCTH
cuctembl Ou3TEXa KaK KIHYEBOr0 acleKkTa KoMmiuiekca oopa3zoBanus u Hayku B MOTU.

3. Ilcuxonoruueckue yrpossl.

[ToHsATHE TIICUXOJOTHMYECKONH O€30macHOCTH. THIONOTHS IICUXOJIOTHYECKUX yrpos. erosbl
O6HICHCI/IXOJIOFI/I‘ICCKOI>'I IIpUpOABbI. KorautusHble ommOku. OMIMOKY BHUMaHUS U HEBHHMAaHMSI:
AOPOKHO-TPAHCIIOPTHBIC MMpouCIeCTBUA, aBI/IaKaTaCTpO(I)BI, IMIOCTaHOBKa JHuartosa B
KJIIMHUYECKOU ITPAKTHUKE, YJIIMYHBIC KpPaXH. OmuOKU MaMsTH: JIOXKHBIS CBUICTCIILCTBA B CYJC,
JIOKHBIC BOCIIOMHWHAaHUA. OmuOku MBIIIJICHUA IMPpOLECCChI MMPUHATHA peH_ICHI/Iﬁ B
CyAOoIIpoOu3BOACTBE. DeHOMEH  JIOXKHBIX KOppGJ’IfIHHﬁ. CaMOC6BIBaIOIJ_II/IeCH MpopoUCCTBA.
MeTaKkOrHUTUBHBIC OIMHOKU: np06neMa OIICHKH COOCTBEHHOTO U qyxKoro npo@eccpIOHaana.
I/IHI[I/IBI/II[yaJ'IBHBIe KOIHUTHUBHBIC HCKaAXCHHA W HUX CBA3b C O6IJ.II/IM IMCUXOJIOTHYCCKHUM
6J'Ial"OHOJ'Iqu/IeM JIMYHOCTH. HpI/IeMBI N TCEXHUKU JJIA CaMOHa6J'IIO}IeHI/I$I n U3MCHCHUA
COOCTBEHHBIX aBTOMATHYECKUX OIIMOOYHEIX CY)KHGHHﬁ.

4. ConraipHbIe MEXAHU3MBI IICUXOJIOTUYECKOI 0E30ITaCHOCTH.

ConuanbHoe OKpY)KEHHE KaK MOJEepaTop Ncuxonorunueckoil 6ezomacHoctu. CouuanbHasl CeTh,
colManbHas TOJJEepKKa. BlusHHe coUMaTbHOW TOMNEPKKA HA TICHUXHYECKOE 3J0POBBE.
VICTOYHUKH ¥ BO3MOXKHOCTH TIONYYEHHUS COIMAIBHON M TICHXOJOTHYECKON TMOJICPKKU B
o0pa3oBaTeNbHBIX M MYHHUIMMANBHBIX cucTeMax. CoruanbHas ¢acuiuTanus U COIMaTbHas
neHocth. [IpoconmanpHoe moBeneHne. OOIMEcCTBEHHAs W BOJOHTEPCKAas IEATEIbHOCTh, Kak
croco0 caMopeann3aluy 1 KOMITCHCAIIHH.

5. KimroueBble acieKThI 310pOBOT0 00pa3a Ku3HU. OCHOBHBIE MOHATHUS O CUCTEMaX OpraHU3Ma.



Konuenmus 310poBoro oopasa xku3HU - 0a3oBasg TepMUHOIOTUs. OCHOBHBIE CUCTEMBI OPraHOB
yejoBeKa (KpaTkoe omucaHue M (YHKIMM) - MUIIEBAPUTENbHAsA, JbIXaTelbHas, CepJeuHO-
COCYIIUCTasA, SHJOKPUHHASA CHCTEMa, UMMYHHasl CUCTeMa, HEpBHas, MOJIOBas, JuUMdaTudeckas,
OTIOPHO-JIBUTATENIbHAS, IOKPOBHAs, KPOBEHOCHAs, CHCTEMa BBIACICHUS, (DYHKIMOHAIbHAS
cucrema. [laryOHble MPUBBIYKK (KypeHHE, aJIKOTOJIb, HAPKOTHKH) - MPHUYUHBI, TPOPHUIAKTHKA,
YpOBEHb NaryOHOrO BO3JEHCTBHA Ha 30POBbE M KAa4eCTBO JKM3HM HHAWBUAYyMa. DakTophl
BIIMSHUS BpeaHbIX BemecTs Ha JJHK.

6. JInunasg rurrueHa 4yejioBekKa.

[TonsiTue nMYHONM M OOLIECTBEHHOW TIUrueHbl. OCHOBHBIE pa3/eibl JMYHOM TUIMEHBI:
TUTHEHNYECKOE COJIep KaHue Tela (K0XKH, BOJIOC, TOJIOCTH PTa, OPraHOB CIIyXa, 3pEHMs], IT0JIOBBIX
OpraHoOB), THTMEHA MHIUBUAYAJbHOIO MUTAHMS, TUTHEHA OJCSKIBl U 0O0YBH, TMUTHEHA KUIUIIA.
['MrueHnveckre MPUHIMITBI 1 METOIMKH TOBBIIICHHS 00IIel HecTIeM(PHIECKON pe3UCTEHTHOCTH
opranm3ma. JluuHasi TuUrMeHa B Tepuoa WHQPEKIUOHHBIX 3a0ojieBaHUi. Pe3ncTeHTHOCTh K
AHTUMHUKPOOHBIM TIperapaTam.

7. O6meBonHcKue yctaBbl Boopyxennsix Cui Poccuiickoit @enepanuu
CrtpykTypa, TpeOOBaHUS M OCHOBHOE COJIEp)KaHUE OOIIEBOMHCKHUX YCTABOB.

[IpaBa BoenHocuyxammx. OOmMe 005S3aHHOCTH BOEHHOCHYXAIIUX. BoOWHCKHE 3BaHMS.
EI[I/IHOHaLIaJII/Ie. Havansnukn u IIOAYNHCHHBIC. CTapHII/Ie 1 MJ1aguiue.

Pa3memienue BoeHHOCTyxamux. Pacnpenenenue BpeMeHH U BHYTpeHHUI nopsaok. CyTO4HBII
HapsII POTHI, €ro MpeaHa3HayeHue, coctan. JHeBaNbHBIN, JEKYpHBIH 10 poTe. Pa3Box cyrounoro
Hapsa.

OO0mue nosokeHust Y cTaBa TapHU30HHOM U KapaysibHOUM ciy>kObl. O0s13aHHOCTH Pa3BOJIAIIETO,
4acoBOTO.

8. OCHOBBI TAKTHKHU OOIIEBONCKOBBIX MOIpa3aeieHui

Boopyxennbie Cunbl Poccuiickoit denepannu, ux coctaB M 3afaud. TaKTHKO-TEXHUYECKHE
xapakrepuctuku (TTX) ocHOBHBIX 00pa31ioB BoopyxeHus U TexHuku BC PO.

OCHOBBI 00LIEBOUCKOBOro 0041.
OCHOBBI HH)XEHEPHOTO 00ECTICUCHHS.

Opranu3zanys BOMHCKUX YacTel W MOJpa3fesIeHH, BOOPYXEHHE, 00€Basi TEXHUKA BEPOSTHOTO
MIPOTUBHHKA.

9. PaI[I/IaI_[I/IOHHaH, XUMHUECKas U OMOJIOTHYecKast 3aluTa

Anepnoe opyxue. Cpencrsa ero npuMmenenusd. [lopaxaromue (pakTopsl SAEPHOTO B3pbIBA U UX
BO3/ICHTBHE Ha OPraHU3M YeJIOBEKa, BOOPYKEHHE, TEXHUKY U (POPTU(PUKAIIMOHHBIE COOPYKEHUSI.
Xumunueckoe opyxue. Otpapisomue BeuiectBa (OB), ux HazHaueHue, kiaccupukanus u
BO3JICHCTBUE HA OPraHU3M 4esoBeKa. bruonornyeckoe opyxue. OCHOBHBIE BU/IbI U TOPAXKAKOIIEE
nercreue. CpelicTBa IPUMEHEHHS], BHEIIIHUE PU3HAKH IPUMEHEHHS.

Llens, 3apaun u mepornpustus PXb 3ammutel. Meponpusatus cnenuaibHoi 00paboTKU: Aera3anus,
Jie3aKTUBAIM, Je3UH(EKIHs, caHuTapHas oOpaboTka. Llenu 1 mopsok mpoBeaeHUsT YaCTUIHOM
U TOJHOU crenuanbHoi 00paboTkuio. TexHuyeckue cpencTBa W NMPHOOPHI pagMallMOHHOM,
XUMHUYECKON M OMOJIOrMYEeCKOM 3aIUTHI.



CpencrBa MHAVMBUIYATIbHOM 3alUTHI U MOPSAIOK MX MCHOJIb30BaHUA. [lonronka m TexHuueckas
MPOBEPKA CPEJICTB UHIUBUAYATHHOMN 3aLUTHI.

10. OcHOBBI MEAULIMHCKOrO 00eceueHus

MenunuHckoe oOecrieueHrne KaK BHJ BCECTOPOHHEro obOecriedueHHs BOWCK. OOs3aHHOCTH W
OCHAIIICHHE JTOJDKHOCTHBIX JIMI] MEIMIIMHCKON CIIY>)KOBbI TaKTHUYECKOro 3BeHa B 0Ooro. OoOmue
MpaBuJjIa OKa3aHUsl CaMOIIOMOIIM M B3auMorioMmony. [lepBas moMoInis nMpu paHEHHUSIX U TpaBMax.
[lepBas momoIIp TpPH TOPAKEHWHU OTPABISAIONIMMH BEIIECTBAMH, OaKTEPHUOJIOTHICCKUMU
cpenctBamu. CoaeprkaHue MEPONPUITHS TOBpAYCOHOM TOMOIIIH.

11. Be3omacHOCTh COIMAIBHON MOJIONEKHONW AKTUBHOCTH. Be30IIacHOCTH B3aWMMOIEHCTBUS C
OopraHaMu rocyJapCTBEHHOU BJIacTH.

MosoaexxHasi TIOJIMTHKA TOCYJAapcTBa. 3aKOHHBIE M HE3aKOHHBIE (OPMBI  MOJIOACIKHOU
akTHBHOCTH. Ydactue B AestenbHocT HKO kak hoopma MotoekHOM akTHBHOCTH. | paykgaHcKoe
ydyacTHUE€ B MECTHOM caMoOylpaBieHuH. [IpaBoBble TOCIEACTBHUS Yy4acTHsl CTYJEHTOB B
HECaHKI[MOHMPOBAHHBIX MEPONPUITHIX W HE3aKOHHBIX JEUCTBUAX B ceTd MHTepHer. OOmas
XapaKkTepUCTUKA CTPYKTYpPbl M IOJHOMOYMN IPABOOXPAHUTENbHBIX OpraHoB. (OCHOBBI
0e30MacHOTO B3aUMOICUCTBUS TPAXIaH C CUJIOBBIMU CTPYKTYpPaMH.

12. TIpaBoBele OCHOBBI HH(POPMAITMOHHOW O0€30MACHOCTU. be30macHOCTh HMHTEIIEKTYaIbHO-
MPABOBBIX OTHOLIECHUU.

[TpaBoBOE perynupoBaHHe OTHOIIEHUH, BOZHUKAIOIIKX B cepe nHpopmauu, UHGOpMaMOHHBIX
TEXHOJIOTH ¥ 3amuThl uHGopmanuu. ['ocynapcTBeHHas MOIUTHUKA B 001acTH HH(OOPMALIMOHHON
6e3omacHocTH. OCHOBBI MPaBOBOM 0OE30MACHOCTH MPHU OCYIIECTBICHUU MEXAYHAPOIHOTO
HAyyHOro oOMeHa U MyONUKAalMOHHOW akTuBHOCTU. IIpaBoBble OCHOBBI U Haumbolee
pacrpocTpaHeHHbIe TPOOIeMbl OXpaHbl HHTEIJIEKTYaIbHOM cOOCTBEHHOCTH. [IpaBoBOM cTaTyc
aBTOPOB KaK YYaCTHUKOB IIPABOOTHOLICHWH, CBSA3aHHBIX C CO3/JaHUEM OOBEKTOB
MHTEJJIEKTYaJIbHOM COOCTBEHHOCTH.

13. ®unancoBas rpaMOTHOCTBb KaK OCHOBa JUYHON SKOHOMHYECKON 0€30MacHOCTH.

PanmoHanbHOCTh U MEXaHHU3M IIPUHATHUA peH.IeHHfI. bromxer u CI)I/IHaHCOBOC IJIaHUPOBAHUC!
A0XO0IbI, paCcXoJbl, aKTHBbI U ITaCCUBBHI, q)HHaHCOBOG IJIaHUPOBAHUC! C6epe)l(eHI/I}I, KpCOAUuThl U
3aiiMbl. Pacdersl u CI)I/IHaHCOBOe MOIIICHHUYECTBO. MDOHAOBBIE U BAJIIOTHBIC PBIHKHU: HX
MMPUBJICKATCIIBHOCTE U OIMMACHOCTh. CTanOBaHI/Ie U CHMIKCHUE PUCKOB.

14. TocynmapctBeHHass mnonuTuka P® B cdepe obecrnedeHus: 0€30MACHOCTH, TPakIaHCKOMN
00OpPOHBI U 3aLIUTHI HACEIEHUS 1 0OBEKTOB SKOHOMHUKH B YCIIOBUAX YPE3BBIYANHBIX CUTYaLIUH.

OcnoBHble npuHLIUIbl obecnieuenust bBXK]I nHacenenus. OueHKH pUCKOB, OCHOBHbIE KOHLICIIIUH,
OyTH, 33Ja4d M METOJIbl YIpaBieHUs O€30MaCHOCThIO. AJITOPUTMBI OOECledeHUsl JTMYHON
0€30I1aCHOCTH M aJITOPUTM OOIIeH cXeMbl JeMCTBUN TOCyJapCTBEHHBIX CHCTEM 0€30MacHOCTH.
Kpurepuu, onpenensionie ypoBeHb 0€30MaCHOCTH.

UpesBblyaiiHble cUTyaluu: (a3bl pa3BUTHS, MOpakarolue GakTopbl HCTOYHUKOB YPE3BbIYaiHbIX
CUTyalluil TNPHUPOJHOrO, TEXHOTEHHOTO M BOEHHOI'O XapakTepa M HUX XapaKTEPUCTHKHU.
Knaccudukanus ctuxuifHpix OeAcTBUI M NpupoaHbIX KatacTpod. [IpuponHble U TeXHOT€HHbIE
YC B Poccuu. YC BOEHHOTO BpeMEHH.

3akoHonaTtenbHass ocHoBa oOecmeuenus bXKJ[ wHacenenus. OpraHu3alMoHHAash OCHOBA
obecnieuenus bXX/| nacenenus. OOecrnieueHre TEXHOIOIHYECKON 0€30MaCHOCTH U OXpaHbl TPYAa,



IpaXkJaHCKOW 000POHBI U 3aLUTHI HACEJICHUS U 00bEKTOB YKOHOMUKH B YCIIOBHAX UPE3BbIUAIHBIX
cutryanuidi. OCHOBBI OPraHU3AIUN U OCHOBHBIEC METOJIbI U CLIOCOOBI 3aLIUTHI. TPOU3BOICTBEHHOTO
NepCOHAA U HACEJICHUS OT BO3MOXKHBIX ITOCIICACTBUN aBapuii, KaracTpod, CTUXHIHBIX OeACTBUI
u UYC BoeHHOro xapakrepa. Cursasipl ONOBELIEHUS. 3allUTHBIE COOPYXKEHMSI U HX
kinaccupukanus. OpraHu3anusi dBaKkyalldd HAceJIeHHS M TEepCOHAa W3 30H YPE3BBIYAHHBIX
cutyanuii. Meporpustds MeIUIUHCKON 3amuThl. CpeAcTBa WHIUMBUIYAIBHOW 3aIlUTHl U
NOpSAJOK HX HCHOJb30BaHUA. ['ocynapCTBEHHBbIE CTPYKTYpbl M IpOrpaMMbl B oOsactu
obecrieyeHns 6€30MACHOCTH U COIUAIbEHO-I)KOHOMHYECKOT0 pa3BuTusi Poccum.

15. l'ocynapctBennas nonautuka PO B chepe mpoTUBOACHCTBUS SKCTPEMUZMY U TEPPOPUZMY.

TeppopusM Kak MOJUTUYECKOE, KaK COLMAIbHO-’KOHOMHYECKOE SIBIICHUE, KaK HHCTPYMEHT
JOCTHKEHUS ONPEETEHHBIX MOJUTHYECKUX M SKOHOMHUYECKUX LTI U TepPOPUCTHUECKUN aKT
KaK KOHKpPETHOE IpecTyruienue. Mcropuyeckue, HAe0NOrHuecKue U OpraHu3alliOHHbIE aCleKThI
BO3HUKHOBEHUS U Pa3BUTHS TEPPOPU3MA KaK CepbE3IHEHIIEH yrpo3bl COBPEMEHHOM IIMBUIIN3ALINHY,
KCTpeMu3M u TeppopusM. ColualibHbIe, SKOHOMUYECKHUE, TOJIUTUYECKUE U HJICOJOTHYECKUE
4epThl 1 OCOOCHHOCTH COBPEMEHHOTO TEPPOPU3MA.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YHipaBjieHHue HHHOBALIMSIMU B OM3Hece

Busnec-anaauTnka

Heab AMCHUNIMHBI:

®opMupoBaHUE y OOYYAIOUMXCA TEOPETUYECKHX W MPAKTUYECKHX HABBIKOB IO BEICHUIO
IIPOEKTHOM EATEIBHOCTH.

3agaum IMCHUILIMHBI:
- opMupOBaHUE 3HAHUI O BEICHUU ITPOCKTOHOM JIEATETbHOCTH

- IIOATOTOBKAa M IIPCACTABJICHUC (I)HHaHCOBOﬁ I/IH(i)OpMaI_II/II/I O IPOCKTHI I IMOTCHIMAJIbHBIX
HHBCCTOPOB;,

- (hpopmMHpoBaHNE HABBIKOB CUCTEMHO PELIATh BOIIPOCHI OPraHU3aluy paboThl Ha/l IPOEKTOM;
- oOyueHme IeI0OCTHO BOCTIPUHUMATh HOPMAaTHBHO-TIPABOBOE TI0JIE;

- OCBOCHHE HaBbIKA 3aLIUTHI [IPOEKTA.

Ilepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

OCHOBBI BCJICHUA HpOeKTHOﬁ JACATCIIBHOCTH.

yMeTb:

dbopMHupoBaTh TMpencTaBieHne (PUHAHCOBOW HHGOPMAIIMU O MPOEKTHl JUISI MOTCHITUATBHBIX
MHBECTOPOB.

BJAaJ€Th:

HAaBBIKOM CUCTCMHO pCIIATh BOIIPOCHI OpraHru3aluun pa6OTBI Haa ITPOCKTOM.

TeMbl u pa3jaesibl Kypca:
1. buznec-ananuTuka

Mertonap! u TexHonoruu. Moaenu. Ananus. @opMyIupoBaHHE UAEH TPOEKTA. AHAI3 MTPOEKTA.



2. DKOHOMUKA On3Heca

DKOHOMHMYECKHE MoKa3zarenu npoekra. GUHaHCOBBIE MOKa3aTenu mpoekTa. Pacuer nmokazarenei
pa3zpabaThiBa€MOTro MpoeKTa

3. buznec-monenu

3HAKOMCTBO C pa3IMYHBIMU Ou3Hec-MozaensiMu. KammnapaTuBHblEW aHaIW3 OW3HEC-MOJEINIEH.
Pa3paboTka Ou3HEC-MO/EH NIPOEKTA.

4. Puck, mpou3BOJAUTEIHLHOCTh U aHAJIU3 PEIICHUI

Pa36op BO3MOXHBIX OW3HEC-pUCKOB. BpIfBIeHHE pUCKOB pa3pabaThlBAEMOro IMPOKTA.
OnpeneneHue nokasaTesiell U penepHbIX TOUKE 0 yaydlleHuto. BapuanTtsl pemieHuil. AHamu
peleHuit

5. Anamms JaHHBbIX B OM3HEC-aHATUTHKE

[Ipumenenne meronuk big-data B OusHec-ananutuke. Pa3dop keiicoB. IIpuMenenue ananmsa
JIAHHBIX B paMKax paxpadaTbIBaeMOTO MPOEKTa



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

Bu3zHec-KOMMYHUKAIUSA JI51 JIHAEPOB

Heanb AMCHUNIMHBI:

OBJIaI[GHI/Ie cJrymaTresiiMi KOMMYHHUKATUBHBIX HABBIKOB.

3agauyu AMCHMILINHBI:
- pa3BUTHE YMEHUS aKTUBHO CIYIIATh COOECEIHNKA;
- pa3BUTHE YMEHUS yJIEp>KUBATh JUAJIOT B KOOIIEPATUBHOM pYCIIE;

- Pa3BUTHC YMCHHA COLCPKATCIBHO W IIPU 3TOM KOPPEKTHO HAaBATb o6paTHy10 CBA3b. KakK
IMUCBbMCHHYIO, TaK U YCTHYIO;

- pa3BUTHE HaBbIKA IPEICTABICHUS PE3YJbTATOB COOCTBEHHBIX HCCIIEIOBAaHUII M OTBETOB Ha
BOIIPOCBHI.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)
B pe3ynbrare ocBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI
3HATh:

- [IpaBuno Merpabsna;

- Maxkcuwmsl ['paiica;

- Makcumel JInya;

- [Icuxonoruyeckue ponu Pogurens, Bapocnoro u Pebenka;

- CTpoUTb KapThl IMIIATHUH;

- KoruutuBHbBIE HCKaXXEHUS, BIUSIONIME HA KOMMYHUKALHIO;
- Monens Snpo-nepudepus;

- 30J10TO€ MPABUIIO ApTyMEHTAIUU;

- [Iupamuny I'pama;

- Tuna guanora nmo Yonrtony;

- Paznnuars TUIIBI CityluaTesnen;

- OcHOBHBIE TPeOOBaHMS K BEACHUIO KOONIEPATUBHOT'O IMAJIOTa;



- OCOOEHHOCTH «MYKCKHX» H OKEHCKUX» JTHAJIOTOB;
- [IpaBuia akTUBHOTO CITyIIAHHUS;

- Turer BOIIPOCOB ¥ KOTa X YMECTHO 3a/1aBaTh;

- Tumbl 1 ciocoObl 00pPaTHOM CBA3H;

- CTpyKTypy MOCTPOCHHUSI «TPYAHOTO AUATIOTa.

yMeTb:

- CTpOI/IT KOOHCpaTHBHBIﬁ auaiaor, co6n}01[a;1 KOMMYHHKAaTHBHBIC MAKCHUMBI, I'PaMOTHO BBI6I/IpaTB
M YCIICHIHO ITPUMCHATH apryMEHTATUBHBIC CTPATCTUN U IIPUEMBI;

- YMeTh OMOIMOHAJIBHO HEC BOBJICKATHCA, HC TCPATH KOOIICPATUBHOCTH,
- AKTHBHO CIIylIaTh cOOECETHUKA;

- KoppekTHo 3a1aBaTh BOIIPOCHI,

- KoppekTHo naBaTh 00paTHYIO CBSI3b;

- KauecTBenno MMPEACTABJIATDb PE3YJIbTAThI COOCTBEHHOI HCCIICIOBATEIIHLCKOMN NeITEeILHOCTH.

BJIAJI€Th:

- OTCyTCTBHEM 3MOLMOHAIBHOTO BOBJICUYEHHS;
- PeueBbIMH KOMMYHHKALIMSIMU,

- [IuceMeHHON KOMMYHUKAILUEN;

- O6paTHOI CBSI3BIO.

Tembl U pa3aensl Kypca:
1. IIpenBapuTenbHas NOATOTOBKA K TUAJIOTY
Tema 1. lymaromuii u gyBcTBYromuii Mo3r (M.M»3HCOH)

Pa3Hple «THUIBD» MO3ra: pCaKkuu CO3HATCJIBbHBIC U Ocecco3HaTeIbHEIC. Metoauku MMOCTPOCHU A
MMPpaBUJIIBHOT'O COOTHOILICHUA B3aUMOACUCTBHUS «THUIOBY MO3Ta.

Tewma 2. Koruutupasie uckaxxenus (JI. MioguHoB)

KorHutuBHBIE UCKOKEHHMS M WX BIUSHAE Ha KOMMYHHKanuio. DyHIamMeHTaldbHas OIIMOKa
arpuOyiun, Inside-Outside bias.

Tewma 3. Mogens «Snpo-niepudepusi».

ITousTHe KOOIICPpaTUBHOI'O JHaJiora. Tuner Y6G)K}16HI/II\/’I, HUX BJIHWAHHEC HAa KOMMYHUKAIUWIO.
CnocoObl ompeneneHus, Kak TIyOOKO 3aleTo sIpo YOeXJAeHUH W TEXHUKH COXpaHEHUS
KOOIIEPAaTUBHOCTH.



Tema 4. KapTbl sMnaTumu.

Kaptsl smnatuu: 4To 310 M A1 4ero HykHbl. [locTpoeHne KapThl SMIIATUU CBOEU ayAUTOPUHU.
[ToaroroBka kK KOMMyHUKAIMH.

Tema 5. bazoBble NPUHITUITBI KOOTIEPATHUBHOCTH.

[Tpe3symmniysa KOONepaTUBHOCTU U 30JI0TOE MTPaBUIIO apIyMEHTALUH.

2. Benenune nuasora
Tema 1. Tunel quanora (/. Yonron).

Tunel guanora: WHPOPMUPYIOIIMK, AeIUOCpaTUBHBIN, YOEKIAIOMUNA, TEPErOBOPHBIA H
UCCIJIEIOBATEeNLCKUN TUIIBI Auajora. Touka Bxona u nenu auanora. OOmias menb Juaiora Kax
OCHOBHOI1 MPU3HAK KOONEPATUBHOCTH.

Tewma 2. Turmesl ciymarennei.

OI_[eHI/IBaIOH_[I/Iﬁ 50051 CO‘IYBCTBYIOHIHI}'I CJIyHIaTelib. 3aBHCUMOCTD KOMMYHUKalUA OT THIIA
CJIIymiaTelis.

Tema 3. BHesi3bIKOBBIE acnieKThl KOMMYHHKaIuu (A. Merpabsu u . bopr).

[TpaBmiio Merpabsina: 55/38/7. «S3b1k Tena» o Jx.bopry: koonepaTuBHOE 1 HEKOOIIEPATHBHOE
NIOBEJICHHE.

Tema 4. «Myxckue» u «xkerckuey auanora (/. Tannen).

OCHOBHBIC KYJbBTYPOJOTrHYCCKHUEC XapPAKTCPUCTHUKHU, BIUAIOINIMEC HA I'CHACPHOC pa3jininc THUIIOB
JAUaJI0roB. HpI/IHHI/IHI)I BCACHM:, HCIIU U 3aa4YU «KMYKCKHUX» U <OKCHCKHUX» JHUAJIOTOB.

Tema 5. Tlcuxonoruyeckue crunu auaiora (9. bepn).

[Tcuxonoruueckue poau Bipocasiii, Pebenok u Pogurens n ctunm nuanora, COOTBETCTBYIOIIUE
HUM. CI/IMMGTPI/I‘IHBIG N HCCUMMCTPHUYHBIC TUIIBI JUAJIOra. Croco0bI BO3Bpall€HUA AWAJIOrOB K
BUly B3pocunslii-B3pocibril.

Tema 6. Makcumsl koornepatuBHoro auanora (I1. I'paiic u Jx. JTuy).

Maxkcumer ['paiica (kauecTBa, KOTMYECTBa, Crocoba M OTHOIIEHUS) KaKk HEOOXOAMMOE, HO
HEJOCTAaTOYHOE YCIOBHE JUIsl KOONIEPAaTUBHOCTH quanora. Makcumsl JInua (TakTa, BETUKOTYIIHS,
cormnacus, o0OpeHus, CKPOMHOCTH, CUMITATHH) KaK HEOOXOAUMOE, HO HEAOCTAaTOYHOE YCIOBHS
JUIs1 KOOTIEPAaTUBHOCTHU JUANOra.

Tema 7. Tpynusie quanoru (Ilarrepcon K, I'pennu J{x., Makmusian P., Cutigep 3.).

TpynHble qUanoru vs HeNpusATHbBIE pa3roBopbl. O0mmii pona cMeicaa. [TonHbIM myTh K JeiicTBUIO.

Tema 8. Turbl 1 BUABI BOIPOCOB.

BOHpOC KaK BaXHBIM HaBBIK aKTHBHOI'O ClIyliaHus. OTKpLITBIC MU 3aKpBITBIC BOIIPOCHI.
KOOHepaTI/IBHBIe " HECKOOIICPATHBHBIC CITOCOOBI BCACHUA AUAJIOTOB.

Tema 9. OOpatHas CBsI3b.



OOparHas CBSI3p KaK Ba)KHBIM HAaBBIK aKTUBHOTO CIIyIIaHus. [I[pUHIMMIBI M TEXHUKH OOpaTHON
CBSI3U.

3. Benenue nucbMEHHON KOMMYHUKAITUU
Tema 1. [Ipe3enTarnust pe3yJbTaToB UCCICIOBAHUS.

[lenu u 3amaun mpe3eHTanuu. CrnocoObl MpenCcTaBiICHUs pe3yibTaToB. OCHOBHBIE MPUHIUIIBI
noja4v UH(GOpMaIHH.

Tema 2. [lepenucka.

bazoBeie mpuHIMNBl BeneHUs mnepenuckd. OOs3aHHOCTH M TpaBa. Pasnuyme mnepenucok,
WHULUAPOBAHHBIX BAMU WIHA IPYTUM YEJIOBEKOM.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U (PU3UKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

Bu3Hec-MeHTAJILHOCTh M IEHHOCTHLIA MEHEIKMEHT

Heab AMCHUNIMHBI:

- U3YUCHUC OCHOB CHUCTCMHOI'O, CTPATCIrH4YCCKOIo H ILPI3aI>’IH-MLIIHJIeHPI$I, Ha OCHOBC KOTOPBIX
CTYACHTBI CMOTYT pCIIaTb CJIIOKHBIC CHUCTCMHBLIC 3aJjadd, CTPATCTHUYCCKU IIJIAHUPOBATH HX
JOCTHIXCHHC.

3agauu AMCHUIINHBIL:

- IpuoOpeTeHne TEOPETUYECKUX 3HAHWN B 00JACTH CHCTEMHOTO, CTPATETUYECKOTO W JHU3alH-
MBIIIJICHNUS;

- q)OpMI/IpOBaHI/IC Y CTYACHTOB 0a30BBIX HAaBBHIKOB aHAJIN3a Pa3HbIX CHUCTEM H HpO6JICM,
HaXO0XKXICHHA KOPHCBLIX ITPUYXNH HpO6J’ICM;

- (hpopmHpoBaHUE y CTYACHTOB 0a30BbIX HABBIKOB B IPUHITUU CTPATETMUECKUX PELICHUH;

- q)OpMI/IpOBaHI/IC Y CTYACHTOB 0a30BBIX HABLIKOB B HaXO0XKXJACHHUU HCCTAHAAPTHBIX pemeHHﬁ qcpe3
MCTOABI I[I/ISaI‘/'IH-MLII_HJ'IeHI/IH;

- BLIpa6OTKa MPAKTUYCCKUX YMCHI/Iﬁ W HABBIKOB: MLCJICTIOJIAraHUuA, NPHUHATHA 3(1)(1)6KTI/IBHLIX
CTPATCTUYCCKUX peIHCHI/Iﬁ, IMMOCTPOCHUSA CXEM aHAJIM3a PA3HBIX CUCTEM.

- MOJTOTOBKAa K pa3pabOTKe TPACKTOPUM Pa3BUTHSI Kapbephbl B MPOGECCHOHANIBHONW 00JIacTH U
TJIaHa MHAUBUIYaTbHOTO Pa3BUTHSL.

ITepedyenb miIaHMpPyeMbIX pe3yJIbTATOB 00y4YeHHS MO TUCHUIINHE (MOAYJIIO)

B pe3ynbrare 0CBOCHUS AUCITUTUITMHBI 00YJarOITUECs JOMKHBI

3HATh:

- OCHOBHBIE 3aKOHBI, IPUHIUIIBI CYIIECTBOBAHUS U paOOThI pa3HBIX CUCTEM;

- OCHOBHBIC ITPUHIMIILI, MOACIIN aHAJIN3a PA3HBIX MO CJIOKHOCTU CUCTEM;

- OCHOBHBIE METO/Ibl, IPUHIIUITBI aHAINU3a MTPOOJIEM (CUCTEMHBIX, APXUTEKTYPHBIX H T.1.);

- TIICUXOJIOTHYECKHE OIIMOKYU B aHAJIH3E HpO6J’I€M " B IIPUHATHUHA peH_IeHI/Iﬁ 1 METOAbI MUTHUT AlTUHN
JaHHBIX IICUXOJIOTHYCCKHUX SIBIICHUH Ha IMPUHATUE pemeHHﬁ;

- OCHOBBI CTPATCTUUCCKOTO aHAJIM3a JJI MPUHATHUSA CTPATCTHUICCKUX pCI.I.ICHPIﬁ;

- METO/Ibl CLIEHAPHOI'O IJIAHUPOBAHUS (BBISIBICHUE, aHAJIN3 TPEHJIOB, COCTaBJIEHUE IPOTHO30B U
CIIeHapHeB, pa3paboTKa CTPATErHYecKoro IiaHa);



- BUJIbl CTpATEruii U MpaBuila BBIOOPA CTPATETUU UCXOS U3 CUTYAIUH;

- TAKTHYCCKHUEC XOAbI B XOAC pCailn3allun BBI6paHHOI>'I CTpPaTCrum,

- OCHOBHBIE NPUHIIMIIBI JU3aiiH-MBILIUICHUS;

- IOJIXOBI B TU3aiH-MBIIUICHUH NIPH paboTe HaJl TBOPUECKOM/CI0KHOH 3a/1a4ei;

- METO/bI IN3alH-MBIIIJIEHUS JJIs IOUCKA YHUKAJIbHBIX, HNHHOBALMOHHBIX PEILIECHHIA;

- MCETOAbI YIPpaBJICHUA TBOPUYUCCKHMM MBIIUICHUEM C MCIIOJIB30BAHUEM MCTOOOB HHSaﬁH'
MBbIINIJICHUS.

yMeThb:

- IPUMEHATH Ha TIPAKTUKE METO/IbI aHAJIM3a IPOOJIeM U CUCTEM U Ha OCHOBAHMH aHAJIN3a HAXO/IUTh
BEpHBIC PELICHUS;

- OIIPEACIIATh IICUXOJIOT'NYCCKHUC JIOBYIIIKH B ITPUHATUU peI_HeHI/Iﬁ U MUHHUMHU3HUPOBATDH UX BJIIMAHHUC
Ha IIPUHUMACMOC PCIICHUC,

- IHPHUMCHATL Ha IIPAKTHKC MCTOJAblI CTPATCTHUYCCKOIrO aHallku3a, MCTOAbl CHCHApPHOI'O
IJIAHUPOBAHUA,

- pa3pabaTeiBaTh U 3()PEKTUBHO PEATU3OBBIBATH CTPATETHH JUIS JOCTHKCHHS CTPATETHUSCKUX
neseit;

- HpOpa6aTbIBaTb TAaKTHYCCKHEC XOJbl B paMKax HpHHHMaCMOﬁ CTpaTCruu;
- IPUMCHATH Ha IPAKTHUKE OCHOBHBIC MCTO/bI U ITPUHIIUIIbI III/I3aI‘/JIH-MI>IHIJICHI/I$I;

- HaXOJWUTb YHHKAJIbHBIC, HCCTAHAAPTHBIC, MHHOBAIMWOHHBLIC PCHICHUA C HCIIOJIb30BAHHUEM
METOJIOB JU3aiiH-MBIIIJICHUS.

BJAJ€Th:
- HaBbIKaMH IIOMCKAa, aHaJIn3a PIH(I)OpM&I.[PIH IS TIPUHATUA peH.IeHPIIZ;
- HaBbIKaMM CUCTCMHOI'O aHaJIn3a U HaXOXXJACHUA KOPHCBLIX IPUYINH HpO6J’I€M;

- HaBbIKaMH CTPATCTUYCCKOI'O MBbINIJICHUA YCPE3 MCETOAbl CTPATCTUYCCKOIO H CHEHApPHOTIO
IJIAaHUPOBAHUAA;

- HaBBIKAMH JM3aH-MBIIIICHUS I TIOMCKA U paBpa6OTKI/I YHUKAJIbHBIX, HCCTAHAAPTHBIX,
WMHHOBAIIMOHHBIX peH.IeHHfI.

TeMbl U pa3jeiibl Kypca:
1. BBenenue B TeMy MbIILICHHS. BUIbI MBILITIEHUS

3nakoMcTBO. llenenonaranue Ha kypc. JloctynmHble pecypebl. Uto Takoe “mbinuieHue”? Uro
3HAYUT MBICIUTH U aymath? Uto popmupyer mbiciedopmbr? UTo BiIMseT Ha Hallle MbIIIICHUE?
Bunpl mpiuienus. CKIIOHHOCTH K pa3HBIM BHAaM MBIIUIEHHUS.



2. OCHOBBI CHCTEMHOTO MBILIUICHUS: BUIbl CHUCTEM, CBOWCTBAa CHUCTEM, CTPYKTYPBI CHUCTEM,
MPUHIUIIBI CYIIECTBOBAHUS CUCTEM

Cuctemnubie npuHuunbl. CTpykTypa ciloXHbIX cucteM. CBoiictBa cucreM. [IpuHuumbI
cymectBoBaHusi cucteM. [Ipunnun mapagurmsel. [Ipunnune! cipura napaaurm. Crapas 1 HOBas
napagurma ymnpasieHus cucreMamu. Opranusanus Kak CUCTeMa: IMOJCUCTEMbI B OpraHU3aluu.
Csi3u MeXIy pa3sHbIMU TOJCHUCTeMaMH opranuzanuu. CucreMHass MOJeNb OpraHu3alud U
CTpaTeruy ynpapJIeHUs] CHCTEMHOI MOJIEIbIO.

3. OCHOBBI CHCTEMHOTO MBIIUICHHUS: METOJBl CUCTEMHOTO aHAJIM3a M IMOCTPOCHHS CHCTEMHBIX
MoJieeH

Kak cucrema Biuser cama Ha cebs: MexaHM3M oOpaTHOW cBs3u. [leTnin oOpaTHOU CBSI3U B
cucreMax. Y CHIIMBAIOIINE U ypaBHOBeIIMBaromue netin. L{ukisr o0paTHO# cBs3u. THUITBI IUKIOB
obpatHoit cBs3u. OOpaTHOE JAOMHHHPOBAHHE B CHCTEeME M ero mnocienctBus. CHCTEMBI C
3anasabiBaHueM. [locTpoeHne cucteMHbIX Mojenei. AHanu3 CUCTeMHBIX Mojenel. [IpuunHuo-
CJICICTBEHHBIC JTMarpaMMbl OOpPAaTHOM CBSI3H.

4. OCHOBBI CHCTEMHOTO MBINIJICHUS: TICUXOJOTHYECKHE JIOBYHIKKM U MCTOAbI MUTUTMPOBAHUA
BJIMAHUA CUCTCMHBIX JIOBYIICK B IIPUHATUHA pCIHGHI/Iﬁ

Bunpel ncuxonoruueckux M jorudyeckux omuOok. Ilpuumnabl ommOok. Monenu MBILUIEHHUS.
IIpaBuna monenel MpiuieHus. [IpaBuiia noCTpOEHUsT CHCTEMHBIX MOJENEH.

5. OcHOBEBI JU3alH-MBIIIJICHUS: KakK pa60TaeT TBOPUYCCKOC MBIIIICHUE? MeTtoabl 3aITyCKa
TBOPUYCCKOI'O MBIIJICHUA. OCHOBHEBIE IMPHUHIUIIBL ,HHS&IZH'MBIH.UICHHH

Uro Takoe «J/luzaiiH MmblnuieHue»? UTO JEKXUT B OCHOBE JW3allH MBILUIEHUA? AJTOPUTM
TBOPYECKOTO U AW3alH-MBIIUICHNs. TEXHUKA U METO/ABI BKIFOUEHUS AU3alH MBIIUICHHUS :

- CKeTY-HOYTHUHT
- «6 s Jle borno»
- [Tpunuun 3anycka nu3aitH-meinuieHust: «llpuaymaid, cienai, ciomai, MOBTOPH»

6. OcHOBEI IN3alH-MBIIUICHUS: MOOXOAbl M METOIbl JAW3ailH-MBIILICHUS npu pa60Te Ha
TBOPYCCKUMU N HCCTAaHAAPTHBIMU 3a/la4aMU

Ortanbl HappaTuBHO# cTpaTeruu moucka KpeaTHUBHOW KOHIIEMIIMU W PEIICHUS 3a/1ad B JAW3aiH-
MBIIIEHUHN: IPOCTPAHCTBO — FE€POM — 30B — MYTEIIECTBUE — AHTATOHUCT — HACTABHUK — CXBAaTKa —
noTepst — mode1a — BO3BpaIicHHe.

I[eﬁCTBHH eraTHBHOﬁ KOMaHAbl Ha Ka>XI0M U3 O3TallOB.
HOBYHIKI/I, B KOTOPOC MOXKHO ITOMACTh HAa KaXXJI0M M3 OTAllOB.

Pa3paboTka KoHIENIMU/TIPOAYKTa/yCIIyru/mpolecca Ha ocHoBe HappaTuBHO#M cTpareruu novcka
KpEaTUBHOW KOHLEIINH.

7. OCHOBBI JIN3aliH-MBIIUICHMS : UK JU3aiH-MBIIIICHHUS. OI_ICHKE[ TUIIOTE3 U MMPUHATUC PCILICHU A
110 3aI1yCKy WHHOBAIUOHHOW HJIeU

Otanel /{uzailH MblnuieHue: sMnaTus — (OKyCHUpOBKAa — TeHepauus ujaedl — BbIOOp Hled —
MIPOTOTUITMPOBAHUE — TECT — IMPOYKT.

Mertoan! 3Tana «OMIaTusI»: «KapTa OMIIaTUN», ((I/IHTepBBIO», «BOI[I/ICTOpMI/IHF ».



Meroapr stanma «@okycupoBanuey»: «Kmacrepuzanmusa», «Kapra LEHHOCTH I KIHEHTay,
«Kapacoptuar».

Meroasl osrana «l'eHepauus unen»: «boaucTopMuHIr», «l'pynmoBoM CKETYUHI», «JlM3aiiH-
MeTadopay, «bpeliHpaiiTuary», «HTepaKTUBHBIC acconuanuny, «HampaBneHHbIE accoUAIIN,
«PedperiMuHr».

Mertoapl 3Tama «Beibop uaeit»: Meton «Kpurepuesy, «Kputndeckuit nuzaitny», «Meton J[3upo
KaBakutery.

Merons! stana «IIporotunuposanue»: «lIporoTunupoBaHue OnbITay.

Mertoapl 3Tana «TectupoBanuey»: «3anmuch pa3MbIILICHUN BCIYX», «H03a0MINTH-TeCTUPOBAHUEY,
«KapTouku TeCTHpOBaHHUSI.

Oran «3amycK NpoIyKTa.

8. OcHOBBI CTPATCTUYCCKOI'0O MBIIIUICHUSA: CTPYKTYpA CTPATCTHUICCKOTO MbIIIJICHUS

- Yrto Takoe crparermueckoe mbinuieHHe? CTPyKTypa CTPATETHYECKOTO MBIIUICHUS: MaclITad
MBIIUICHNs, TOPU30HT MBIIUICHUs, BHJECHHUE IIEPCIEKTHB B YCJIOBHUAX HEONPEACIEHHOCTH,
CHUCTEMHOCTb MBIILICHUS.

- Konnenmus «Macmtad nuanoctr». Pa3nuumns mMaciraba MbIIUIEHUS, KAPTUHBI MUPA Pa3HbIX
ypoBHeil ynpasinenus. [Ipumepsl pykoBoauTeneil pasHoro macimraba.

- ,Z[I/IaFHOCTI/IKa CBOCTO «YIIPABJICHYCCKOI'O Macmrabay. [lonarue «FOpI/I3OHTa MBIIIJICHUSA.

9. OcHOBEI CTPATCTUYCCKOI'O MBINUJIICHUA: CHCHAPHOC INIAHHPOBAHUEC KAK MCTOA CTPATCTUUICCKOI'O
MBIIIJIICHHUA

- CL[CHapI/II/I, BUJBI CICHAPHUECB, CHCHAPHOC IIJIaHUPOBAHUC.

- OcCHOBHEBIC MMPUHOHIIBI pa3pa60TI<1/1 CCHApHUCB. HpI/IHHI/IHBI CICHAPHOI'O MBIIIIJICHU .

10. OCHOBBI CTPATETUYECKOTO MBIIIJIEHHUS: METObI CLIEHAPHOTO IJIAHUPOBAHUS

- TAIDA: MeTon cLieHapHOTO IUIAHWPOBAHMS.

- Oransl TAIDA: Ha0nronenue, aHanu3, co3Janue o0pasa, IpUHATHE PELIeHNus, 1eHCTBHE.
- IloaroroBka k crueHapHOMY IUIAHUPOBAHUIO, TOCTAHOBKA 33J1a4H.

- 1-p1i1 5Tan: HabmoaeHne — 3 ypOBHs HAOIOJCHUS, U3yUeHHE TeHICHIIUH.

- AHanu3 TeHJEHIM, aHaTu3 CBSA3el MEXKYy TeHECHIIUSIMH, IOCTPOEHUE CLIEHAPUEB, CLICHAPUH
Y HEONPEENEHHOCTH, OCTpOoeHnE «CLIEeHapHOTIO KpeCcTay.

- Coznanne ob6pasza: GopMupoBaHUe BUACHUS, KOMITOHEHTHI BHICHHS.
- [Ipunsatue pemennii. [IpyHIAINIBI IPUHATHSA PELLICHUS.
- BeIsiBIIeHHE PUCKOB M OTPAHUYEHHM.

- BBIpa6OTKa CTPATCTUYCCKUX IIJIAaHOB JJId pCain3alliu CTPATCTUH.



- Crparerndeckue kapthl. JlopokHas kapra.

- Pa3pa60TKa CTpaTerun Ha OCHOBC BBIABJICHHBIX TPCHAOB U CUTyallUd HAa pBIHKe/B KOMIIaHUH.

11. OcHOBBI CTpaTerMuecKoro MbIIUICHUS: BUABl cTpareruid. OnpeneneHue CTpaTEeTU.
DopMUPOBAHHE CTPATETUU

Bunbt crtpareruii. IlpaBuna/mpuniunbel  BeiOOpa crparteruii. ®dopmupoBaHuE CTpaTeruu
noBesneHus/pa3Butua. Pa3paboTka TakTHYECKHMX XOJOB B paMKaX BBIOPAHHOHN CTpaTeruu.
Onpenenenne 3pPEeKTUBHOCTH BRIOPAHHOMW CTpATErHH.

12. OCHOBBI CTPATETNYECKOr0 MBIIUICHUS: IPUHATHE PELICHUE B YCIIOBUSAX HEONPEIEIEHHOCTU

Heomnpenenennoctb, BeposTHOCTH M puck. Onenka HeompeneneHHoctu. [logxon H.TameGay.
[TpuHsITHE CIOXKHBIX YIPABICHYECKUX PEIICHUN B CUTYaIlUSAX HEIOCTaTKa MH(OPMAIIHH.

I/IHCprMCHTBI IPUHATHA peH_IeHI/Iﬁ B CUTyallUM HCOIPCACIICHHOCTH, HALCJICHHBIC Ha
MHUHHMHA3AHUI0 PUCKOB.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

Busnec-aTuka

Heab AMCHUNIMHBI:

CucremMaTu3upoBaTh W YIIIYOUTh 3HAHUS CTYJIEHTOB B OOJACTH STHYECKUX HOPM, HOPM H
IIPUHIUIIOB JEJIOBBIX B3aUMOOTHOILICHHM.

3agauu AMCUUIIINHBIL:

- YCBOCHUC ISTHUYCCKUX 3HAHHN O CaMOCOBCPIICHCTBOBAHUN JIMYHOCTHU, pCaiu3allun
HPAaBCTBCHHBIX OTHOIIICHHUH MCKAY KOJUICTaMU, MEKAY COTPYAHUKAMU WU KIIMCHTAMU,

- OBJIAJICHUC 3HaHHUAMU B obnactu HpO(I)eCCHOHaHBHOﬁ OTHKHU, COHH&J’ILHOIZ
OTBCTCTBCHHOCTH (prMBI;

- PacKpbITUE MEXAHM3MOB BHEAPEHUS STHUUYECKMX HOPM, CTaHAApTOB M TpeOOBaHMM, B
YaCTHOCTH B MPAKTUKY POCCUIICKOro OM3Heca;

- BBIpa60TKa Y6C)KI[CHI/IH Y CTYACHTOB B HCO6XOI[I/IMOCTI/I 3HAaHUAITHUKH
ACJIIOBBIX OTHOIICHHUH JJIA HpaKTquCKOﬁ HpO(I)CCCHOH&J'IBHOfI JACATCIIbHOCTH,

- (I)OpMI/IpOBaHI/Ie OTUYCCKOI'O B3rjsiJa Ha 9KOHOMUYCCKUC B3AUMOOTHOIIICHU A,

- (dhopMUpOBaHKE Yy CITyIIATENCH MOHITHS dTUYHOCTH CIIYKEOHOTO IMMOBEICHUSI U TIOCTYITKOB
MEHEJDKEPA.

ITepedyenb miIaHMpPyeMbIX pe3yJIbTATOB 00y4eHHS MO TUCHUIINHE (MOAYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUTMHBI 00YJarONTUECs JOIKHBI
3HATh:

- OCHOBHBIC 3TUYECKHE TPUHIIUIIBI U HOPMBI, (DYHKIIHOHUPYIONIUE B chepe eTOBBIX OTHOIICHUH
U B o01ieuenoBedyeckoit chepe

- IPUHIUIBI TIPO(ECCUOHATIBHONU ATUKU

- STUYECKUE MPUHLUIIBI B3aUMOOTHOIIIEHUH B paboueM KOJJIEKTUBE

- IPUHIHIIBI MOPAJILHOTO CAMOCOBEPIIEHCTBOBAHUS M CAMOBOCITUTaHUS
- STUYECKHE HOPMBIC M TaHAApPThI B IPAKTUKE POCCUIICKOTO OU3Heca

- 0COOCHHOCTH JACJIOBOT'O 3THUKETA



yMeThb:

- AaHaJIM3UpPOBaATb U OLICHUBATH JCATCIBHOCTbH KOMIIAHUM KaK »JTHUYHBIX H COLIMaJIbHO-
OTBCTCTBCHHBIX CY6'beKTOB,

- IPUMCHATH OTHYECCKHUEC ITPUHIUIIBI U MECTOABI pEIICHUSA HpO(l)CCCI/IOHaJ'IBHBIX HpO6J’I€M

- CTaBUTH LIC/IIN U BBIGI/IpaTB IMyTH UX OOCTHIKCHUSA B COOTBCTCTBUHU C 3TUYCCKMMU HOPMAMU U
MMpUHIUITIaMHA

- PeaTU30BBIBATh B KOHKPETHOM MPAKTHYECKOH JEATSIBPHOCTH 3HAHMS O IEHHOCTAX W HOpPMax
JTUKM OH3Heca,

- peiIaTb 3STHYCCKUC Hp06JIeMBI I[CJIOBOI71 JKU3HU U HCCTU 3a HUX HPABCTBCHHYIO OTBCTCTBCHHOCTD

- IPUHUMATh HPABCTBEHHBIE O0S3aHHOCTH 110 OTHOILICHHIO K OKPYKAIOIIEeH NMPHUPOJIE, OOIIECTBY,
JPYTUM JIIOJSIM U caMoMy ce0e

BJIAJ1€Th:

- HaBBbIKAMHU HpaKTH‘ICCKOﬁ aKTyalindallui MOPAJIBbHO-3THYCCKUX KaueCTB W IIPUHIHUIIOB,
HCIIOJIb30BAHUA OTUYCCKHX U IIPABOBLIX HOPM

- HOpMaMH JCJIOBOTO 3THUKETA

TeMbI U pa3jeiibl Kypca:

1. Otuka B Gu3Hece

OTHKa 1eJ0BbIX OTHOUIEHUH. « ITHUECKUI KoJieKe» opranu3anuu. IlpodpeccnonanbHas sTuka
2. KopnoparuBHast 3TukKa

Kopnoparusnas 3trka. Bnacts u nomunnenue. [Ipobnema ciyxeOHBIX  pa3zobiiauyeHui.
JInunnie cBa3u. BzaumooTtHomeHus. JIOSIbHOCTE M IOBUHOBEHHUE.

3. TpeHupoBKa HENPOHHBIX CETEU

J1oOpOCOBECTHOCTP M 3THUYHOCTH IO OTHOLIEHUIO K KiuMeHTaM. HpaBcTBeHHblE NpoOiieMbl
peknambl. THGopManus 0 KOHKypeHTax

4. KCO

Koprnopatusnas conuanbaas orBectBeHHOCTh (KCO). Mupossie npaktuku KCO. Otuka KCO B
Poccun. OTBKTCBEHHOCTH 32 HAaHECEHHE yIIep0a OKpYKaloIel cpeie.

5. DTuka

[Mpupona »Tuku. MecTo U PoJib ATHKH B JICIOBOM MPOCTPAHTCBE. Mopaiib, HOPMBI, IIEHHOCTH,
0o0bryan



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

buosiornyeckoe pazHooOpasue U IBOJTIOLMS

Heab AMCHUNIMHBI:

- 3HAKOMCTBO C OCHOBHBIMH HAaYYHbIMU TCOPUAMU OMOJIOrTYECKOr0 pa3H006pa31/151 1 5BOJIIOLHA

3agauyu AMCHMILINHBI:

- IOJIyYHUTh IIPECTABICHUE 00 3BOIIOLIMOHHON TEOPHH.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaroLIecs JOJKHbI

3HATh:

- OCHOBBI OMOJIOTHYECKOTO p33H006pa3I/I5{ M 3BOJIFOIIMA.

yMeTb:

- QaHAJTM3UPOBATh OCOOCHHOCTH PA3BUTHS KUBBIX OPTaHU3MOB C TOYKH 3PEHHS OMOJIOTHYECKOTO
pa3zHo00pa3us U IBOIOLIHSL.

BJIa/1eTh:

- HaBbIKaMHU pacCliO3HABaAHUA BUAOBBIX IIPHU3HAKOB.

Tembl U pa3ensl Kypca:
1. I[TpoGiieMa mpOUCXO0KAEHNS OMOIOTHYECKOTO Pa3HOO0pa3usl

Hp06neMa MPOUCXOKIACHUA OHOJIOTHYECKOTO pa3Hoo6pa3H${. I/ICTOPI/IH HU3YyUCHUA )51
KOHICITYAJIN3alluu.

N3menunBOCTH 110 [lapBUHY U COBPEMEHHBIN B3I,

OmpeneneHHass W HEONpPEACNIEHHAas  W3MeH4YMBOCTh 1o JlapBuHy.  MyrtanvonHas,
Moau(UKAIIMOHHAS] 1 KOMOMHATHBHAS U3MEHYHBOCTD, YACTOTa MyTanuii de novo.

2. bopwba 3a cyliecTBOBaHHE U €CTECTBEHHBIH 0TOOD

bopn0a 3a cyiecTBoBaHME U €CTECTBEHHBIN 0TOOP.



[TonsiTHe aOCONIOTHOW M OTHOCHUTEIILHOMN MPUCIIOCOOICHHOCTH. MI3MEeHEeHHe 9acToT ajijlesiel mpu
0T60pe IMMPOTHUB PCUECCCUBHOTO aJlJICJIsd, IPCUMYIICCTBC I'CTCPO3UTOT U MPCUMYIICCTBC TOMO3UTOT.

MaremaTtrueckoe onrucanue oroopa.

I'eneTnaeckuii apeid u oToOOP.

3. Buasl orbopa

Bunbr orbopa.

Crabuim3upyronuii 0TO0p Ha YPOBHE OPraHU3MOB U Ha YPOBHE MOCIIECI0BATEILHOCTEH.
JBroxkymiuii oToop Ha ypOBHE OPraHW3MOB U Ha YPOBHE MOCIIEA0BATEIHLHOCTEH.

Pa3noobpa3simuii or6op.

4. OuTorenes
Paznoxenne penoTrmmueckoi nucnepcud. Jucrnepcus mo KOJIMYeCTBCHHBIM MPU3HAKAM.

OnTtorenes, cootHomeHue reHotuna u Qenoruna. dopmupoBaHre MPU3HAKOB B OHTOTEHE3E.
I'ensl ¢ 60aBITUM U MaTBIM (D PEKTOM.

5. CurHaibHbIC TyTH U TeHBI ¢ TUIEHOTPOITHBIM 3 exTom

CurHanbHble yTH U TeHbI C IeHOTponHbIM 3ddexToM. Kpeoabl v ananTHUBHbBIN JaHAIadT.
6. DBoMroIIMOHHbIE HOBLIECTBA. [TomuMopduzm

OBOJIIOLIMOHHBIE HOBILIECTBA — OTKY/1a OEpyTCsl HOBBIE TPU3HAKH.

HOJ'II/IMOp(l)I/ISM B IIOITYJIANUAX U 9BOJFOIIMOHHBIC HOBIIECTBA. AJ'IBTPYI/I?»M B IIpHUpOAC.

7. HpOI/ICXO)K,I[CHI/Ie KHU3HHU. MI/Ip JI0 BO3HUKHOBEHHUS KJIE€TOK. I'HMmoTe3a BO3HHKHOBEHUS
MHOT'OKJICTOYHOCTHU

Hponcxonq:[eHHe JKU3HU, MUP 1O BOSHHUKHOBCHUS KIICTOK.
HpOKapI/IOTI/ILIeCKa}I KJICTKAa, BOSBHUKHOBCHHEC 33p06HOI>’I OHCEPICTUKMU.
QYKapI/IOTI/I‘IeCKaH KJICTKA — TCOpUA cUMOMOreHe3a.

MI/Ip 0 MHOT'OKJIECTOYHOCTH. I'nnoTe3sl BO3HHKHOBEHHS MHOTOKJICTOYHOCTH.

8. KemOpuii. [1aneosoiickas spa. Me3o3oii. Kaitno3zoit
Dnuakapckas dayHa.

Kemb6puii, kemOpuiickuii B3pbIiB. PopMUpPOBaHHE COBPEMEHHBIX TUIIOB KHUBOTHBIX.



[Taneo3oiickas 3pa. Beixo Ha cyly pacCTeHUNA U )KUBOTHBIX.
Mes3o3oii. PacuBer u najeHue AMHO3aBpOB. VIMITaKTHBIC U OMOIICHOTUYECKUE TUTIOTE3HI.

Kaiinozoii. dopMupoBaHue COBPEMEHHBIX OTPAJIOB M CEMEWUCTB MIICKONMUTAKOUIUX, NTUIl U
[[BETKOBBIX pacTeHui. PacuiBeT HacCeKOMBIX.

9. Bo3HUKHOBEHHE JIMHUHU YeJIOBEKa Pa3yMHOI'oO

Bo3uukHOBEHHE JIMHHHM YeloBeKa Pa3syMHOIO. JInHaus ABCTPAJIOIIMUTECKOB. DKOJIOTHYECKHE
YCJI0BUSA BBIACICHUA TUHUHU YC€IOBCKA YMEIIOIO. Bo3HuuknoBeHme MMPAMOXOKIACHUA.

10. Yenorek BoITIpsiMiIeHHBIN, HOMO erectus

UYenosek BwimpsviieHHbIH, Homo erectus. IlepBas BomHa paccencenus u3 Adpuku. Kymbrypa
YEeJI0BEKA BBITPSAMIICHHOTO, OBJIAJEHUE OTHEM.

11. IlosiBneHue yeoBeka COBPCMCHHOI'O THUIIA

IlosiBneHue yenoBeka COBPCMCHHOI'O THIIA. HeaHI[CpTaJ'ILCKI/Iﬁ YCJIOBCK U €ro KYyJIbTypa. FCHBI,
BOBJICYEHHELIE B 00ecIIeUeHUE quHOpaSﬂeHBHOﬁ peun.

12. KpoMaHbOHCKUI Y€I0BEK

KpomanboHckuii yenoBek. Bropas BonHa ucxoma u3 AQpuku, pacceireHre KPOMaHbOHCKOTO
yenoBeka. DopMupoBaHue TOKAIbHBIX MOMYIISIIHA.

13. Heonutuueckas peBOJIIOIUS

Heonutnyeckas peonorus. Bo3MoKHBIE COIMANIBHBIE CTPYKTYPhI MEPBBIX 3EMJICIEITBUSCKUX
OOIIHH.

14. CoBpeMeHHbIe 00111eCTBa U UX cHelUpruecKkue 00ae3Hn

CoBpeMmeHHbIe 001IeCTBa U UX crienuduueckue 6one3nu. Bropoii nemorpaduyeckuii nepexon u
€ro poJIb B CO3JJaHUH COBPEMEHHOMN IT'€HETUYECKON CTPYKTYphI NONYJISALNUN YEJI0BEKa.



AHHOTANUM K pa004YUM NMPOrpaMMaM U CIUILINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

Buoaorus

Heab AMCHUNIMHBI:

- JlaTh TpPEJCTaBJICHHE 00 OCHOBHBIX 3aKOHAX U TMOHATHSIX OHOJOTHH, CcHOpMHPOBATH
€CTECTBCHHO-HAy4YHYyl0 0a3y [uisi TOHUMaHWs OHOJIOTUYECKUX OCHOB COLHUAJIBHOW U
SKOHOMHYECKOHN KU3HU.

3agauu AMCHUIINHBIL:

- M3y4uTh (YHIAMEHTAIbHBIE CBOWMCTBA >KMBBIX CHUCTEM (CaMOOOHOBJICHHE, CaMOpPETYIISLuS,
CaMOBOCITPOM3BOJICTBO) W aTpUOYThl JKM3HU: OOMEH BELIECTB U HHEPrUH, Pa3apakKuMOCTb,
roOMeoCTa3, pa3MHOKEHHE, HACIEACTBEHHOCTh U U3MEHUNBOCTb;

- O3HAKOMHTBHCS C YPOBHSIMH OPTaHU3AIMU KUBOTO U MPOsIBIIEHUEM (DyHIaMEeHTaIbHBIX CBOMCTB
JKUBOTO Ha OCHOBHBIX 3BOJIIOIMOHHO-OOYCJIOBIEHHBIX YPOBHSAX OPraHU3allUU: MOJIEKYISPHO-
TEHETUYECKOM, KIJIETOYHOM, OHTOT€HETUYECKOM, MOMYJSIIIHOHHO-BUI0BOM,
OuoreoreHoNIoruyecKoM, ouochepnom. M3yunTh cTpoeHre W MPUHIUNBL (YHKIHOHUPOBAHUS
CTPYKTYPHBIX KOMIIOHEHTOB JJIEMEHTapHON €IWHUIBI >KUBOTO — KIETKH. O3HAaKOMHUTBCA C
OCHOBHBIMH METa0OJNYECKHMH MPOIIECCaMU, MPOTEKAIOIINMHE B KJIETKE;

- 03HAaKOMUTHCS C BUJAMH Pa3MHOXKEHHUS B )KUBBIX cucTemMax. M3yunTs 0COOEHHOCTH MOJIOBOTO
pPa3MHOXXEHHUsI, (POPMUPOBAHUE IOJIOBBIX KIJIETOK, OIUIOJAOTBOPEHHE, BUJIOB M OCOOEHHOCTEH
VHAUBUIYaJIbHOTO Pa3BUTHS;

- U3YYUTh MOJIEKYJISIPDHBI YpOBEHb OpraHM3allid >KUBOTO: CTPYKTYPY M (DYHKIMM IJIAaBHBIX
O6uonoauMepoB (OenKH, KUPBI, YIIEBOJbI, HYKIEOTH[bI). O3HAKOMHUTCS C MOJIEKYJISPHBIM
MEXAHU3MOM HACJIEACTBEHHOCTH M M3MEHUYMBOCTH JKUBBIX OpPraHM3MOB. M3ydnTb OCHOBBI
IUTACTUYECKOTO U SHEpreTHuYeckoro ooMeHa. M3yuntb OCHOBHbIE F€HETUYECKHE 3aKOHBI: 3aKOHBI
MeHnnens, HEMEHJENIEBCKOE paclleIICHHe, TeHETHKA 10J1a. YMETh CBA3aTh 3aKOHBI T€HETUKH C
XPOMOCOMHOM Teoprel ¥ ¢ MOJIEKYJISIPHBIMH OCHOBaMH HACJIE/ICTBEHHOCTH;

- O3HAaKOMHTHCS C 3aKOHOMEPHOCTSAMH M MEXAHM3MaMH >KM3HEIECATEIBbHOCTH YEJIOBEKAa Ha
HBOJIOIMOHHO  OOYCJOBJIEHHBIX  YPOBHAX €ro  OpraHu3auuu. M3y4uTh  NOPUHIUIBI
(YHKIMOHUPOBAHUS pa3NUYHBIX CHCTEM OpraHM3Ma 4eJOBeKa: OIOPHO-IBUTATEIbHOM,
KPOBEHOCHOM, JbIXaTEJIbHOM, MUIIEBAPUTEIILHON, SHAOKPUHHON, HEPBHON. M3y4nTh NMPUHLIUIIBI
perysiuu QyHKIHMA opraHu3ma.

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUsI 1O JUCIHUIJINHE (MOIYJII0)
B pesynbpTaTe 0CBOCHMS TUCIUIUIMHBI 00 YYArOIIHECS TOHKHBI

3HATb:



- OCHOBHBIC 3aKOHBI U ITOHATHA 6I/IOJ'IOFI/II/I;
- CYHIHOCTD KM3HH, YPOBHHU U IIPUHIIUIIBL OHOJIOTHYCCKOM OpraHu3anunu,

- IJIaBHEHIINE INOHATHA, 3aKOHOMCPHOCTH U 3aKOHBI, KaCarOMIUECA CTPOCHU A, )KU3HU U PA3BUTHA
PaCTUTECIBbHOI0, )KUBOTHOI'O M YCJIOBECYCCKOI'0O OPraHu3MoOB, pa3BUTHUSA JKUBOM IIPUPOIBI;

- 0COOCHHOCTH YeJIOBEKa, KaK OMOJIOTHYECKOTO BH/Ia, 0COOCHHOCTH (PH3UOJIOTHH, COMAaTHUYECKOE,
MICUXUYECKOE U COLMAIBbHOE Havaja B MPUPOJIC YeIOBEKa, (PaKTOPHI 310POBbS M IKOJIOTUYSCKOTO
pHCKa, MECTO YEJIOBEKA B IBOJIIOLIUN 3EMIIH;

- OCHOBBI JKOJOTUM (PKOJIOTHS OCOOEH, MOommynsmuii, cooOmecTB, ydeHue o Ouocdepe,
B3aUMO/ICHCTBHE TIPUPOIBI K 00IIECTBA, SKOJIOTHIECKHE TIPOOJIEMBI COBPEMEHHOCTH );

- OCHOBHBIC OMOJIOTHYCCKHUC TTOHATHS U TCPMHHBI;
- OCHOBBI CTPOCHHUA U KUBHCACATCIIbHOCTU YCIIOBCKA,

- TpeIMeT, Lelb, 3aJayd IUCHUIUIMHBI U €€ 3HaueHue ans Oyaymei mpodeccnoHambHOMN
JeSITEIIbHOCTH;

- CTPYKTYPY ¥ YHKIIMH OCJIKOB, YTIICBOJIOB, )KHPOB U HYKJIICMHOBBIX KHUCJIOT;

- OCHOBHBIE 3TaIlbl SHEPTETHKH KJIETKH;

- CTpOCHUE OMOJIOTUIECKUX MEMOpaH; MEXaHU3MbI TPAHCIIOPTA BEHIECTB Yepe3 MEMOPaHBI;
- cTpoeHue ¥ (PYHKIIMK OPTaHeIUT KIICTKH;

- KJIaCCH(UKAIUIO KJIETOK B 3aBUCMOCTH OT UX CIICLUAIM3allNY;

- 3AaKOHOMEPHOCTH CTPYKTYPHO-(DYHKIIMOHAILHBIX B3aHMOCBS3CH B KJIETKAX;

- BU/IBI MEKKJIETOYHBIX KOHTAKTOB, CTPYKTYpY ¥ (DYHKIIMHU CHHAIICa,;

- IPUHLUI U 3TaIlbl Iepeay HacleICTBEHHOM NH(POPMALIUU B IIOKOJIEHUSIX OPTaHU3MOB;
- 3Tanbl OMocuHTe3a O6enka Ha pubocomax, perysilus TUX ITaroB;

- IOHATHE O TOMEOCTA3E;

- OCHOBHBIC IMPUHIHUIINAJIBHBIC ITOAXOJbI K PEryJIduU ACATCIbHOCTU KIICTKHU,

- MEXaHMU3M OECII0JIOTO Pa3MHOXKEHUS; CYIIIHOCTh MUTO33;

- CYLTHOCTb MOJIOBOT'O Pa3MHOXKEHUS, FaMeToreHe3a, Meiio3a;

- 9Tallbl THANBUAYAJIbBHOTO PAa3BUTUSA OPraHU3Ma,

- IPOUCXO’KIICHUE CTIEUAIM3UPOBAHHBIX YacTel Teja U3 3apO/IbILIEBbIX JUCTKOB;

- 3aKOHOMEPHOCTHU PereHepalny;

- OTJIMYHUTENLHBIE 0COOEHHOCTH TKaHEH JKUBOTHOT'O OopraHu3ma,

- 3dKOHOMCPHOCTHU B3aWMMOCBA3U OpraHu3Ma U CpCAbl C IMO3UIUA aJIcKBaTHOM M HEaJeKBaTHOM
pCaknuu oprannimMa, aACKBAaTHbIX U HCAICKBATHBIX YCJIOBI/II>'I CpCanl;

- OCHOBHBIE TIOHATHUS T€HETUKH U CEJEKIMH: JOMUHAHTHOCTh U PELECCUBHOCTH; XPOMOCOMHBIE
OCHOBBI PaCLICIJIEHUSI U HE3aBUCUMOTO IIepepacpeie]ICHUs] T€HOB; MOJIEKYJIIPHbIE MEXaHU3MBbI
Y TEeHETUYECKHUI KOHTPOJIb pEKOMOMHAIINH; B3aUMO/ICHCTBUE T€HOB;



- OCHOBBI '€HETHKH M0JIa; HACJIEACTBEHHOCTh, CLIEIJICHHAS C ITOJIOM;
- OMOJIOrMYECKKE OCHOBBI HACJIEACTBEHHBIX OOJIE3HEH YeIOBEKA,
- COILlMAJIbHBIE aCIEKTHl OMOJIOIMHU YeJIOBEKA;

- OCHOBHBIC ITOJIOKCHUA OKOJIOT'MH YCIIOBCKA.

yMeThb:

- YMETh MPUMEHSITh OMOJOTUYECKHE 3aKOHBI JJIs aHalu3a SIBJICHUW MPUPOABl U COIUATBHON
JKU3HU,

- I'paMOTHO BOCIIPHUHUMATDb TCOPETUUCCKHUE U ITPAKTUICCKUC HpO6J'IeMBI, CBsI3aHHBIE C OHMOJIOTHEH
u BKOHOFHCﬁ, B TOM 4YHCIC — 3A0pOBbA 4YCJIOBCKA, OXpaHbl IIPHUPOABLI, IIPEOAOJICHUIA
OKOJIOTHYECKOT'0 KpHU3uca,

- UCIIOJIB30BATh MMOJTYYCHHBIC 3HAHWA HA ITPAKTHUKE;
- OTCTanBaTb CBOKO TOUKY 3PCHUS;

- OILICHUBATh IIOCJIEACTBHUS CBOEHM JIEATEIHPHOCTH IO OTHOILICHHIO K Oprmanmeﬁ cpeac u
CO6CTB€HHOMy 300POBbIO;

- HCIOJB30BaTb 3HAHUA CTPOCHUA U (PYHKIII/II‘/JI 6I/IOMOJI€Ky.H KJIICTKH [OJIs1 IIOHHMMaHUA
(1)I/I3I/IOJIOFI/I‘I€CKI/IX M MMaTOJIOTMYCCKHUX NPOUCCCOB, MPOTCKAIOIIUX B KIICTKE,

- 0XapaKTepU30BaTh OPraHOUIbI KIIETKU U UX POJIb B OCYIIECTBICHUH KU3HEACITEIbHOCTH KIETKH
JUTSL TIOAJIeP>KaHUsl ONTUMAJIbHON Perysaunu QYyHKIUN KIeTKH,

- Ha OCHOBE 3HAHMS OJTAlOB CHHTE3a Oenka W (aKTOPOB, OOYCIOBIMBAIOIINX €ro, yMETh
PEryjinpoBaTb MCXaHU3MBI )IOJ'IFOCpO‘-IHOfI aZaliTaliuy KJICTKU,

- peuiats 3aaavu 1o MOHCKyanHOﬁ 6I/IOJ'IOFI/II/I;

- OOBSICHUTHh 3aKOHOMEPHOCTU CTPYKTYPHO-(YHKIIMOHAJIBHBIX B3aUMOCBSA3€H B KJIIETKAX U YMETh
IIOJIB30BaThCS ATUMH 3HAHUSMU JUIsI BMELIATENIbCTBA B IIPOLIECC MTOBPEXKICHUS KIIETKH;

- IOJIB30BATbCA IMMOHATUAMU I'OMCOCTAa3a, aaalTalui B IPpUMCHCHHUN K KOHKPCTHBIM KHU3HCHHBIM
CUTYyallusIM,

- ONIPCACIIATD IYTU PETYIIINNUU ACATCIIBHOCTU KIICTKU U YIIPABIIATH 3TOH ACATCIBbHOCTBIO,

- YCTAaHOBUTH NPUHOUIIUAJIBHBIC Ppa3jIniuusad MCKIAY MHUTO30M U MEH030M AJid TIOHUMAaHuA pPOoJIn
9TUX MMPOLUCCCOB B 3BOJJIIOILUHA;

- HCIIOJIb30BATh 3HAHU 3aKOHOMepHOCTCﬁ HaCJICJOBaHUs, YCTAaHOBJICHHBLIC F.MCHHGHGM, JIIS
peICHUS TCHCTUYCCKUX 3a/1ay,

- CaMOCTOSITEIPHO paboTaTh C JUTEPATYpPOd IO OWOJOTHM, a TakXkKe C y4eOHOM, ydeOHO-
METOJIMYECKON U CIPAaBOYHOM JIUTEPATYPOI MO MEANKO-OMOIOTUYECKUM IIPEIMETAM;

- pellaTb CUTYAlIMOHHBIC 3aJa4v W TECTOBBIC 3alaHUA JIA (I)OpMI/IpOBaHI/ISI 9BPHUCTHUYCCKOT'O
MBIIIJIICHHU A,

- OICHUBATh O6IJ_IG6I/IOJIOFI/I‘-ICCKI/IG 3aKOHOMCPHOCTHU KU3HCACATCIIbHOCTU OpTraHrU3Ma UCJIOBCKaA,



- 00001maTh ¥ OCMBICIMBATH JAAHHBIC PA3IMYHBIX MEIUIHMHCKHUX, (hapMaleBTHYECKUX HAyK H
00I1e0MOIOrMYeCKNX TMO3UIMI ANl TOro, 4ToOBl B JalbHEHMIIEM pemarbh OHOJIOTHYEeCKHe
po0JIEMbl METO/IAMHU aHAJIM3A.

BJIA/I€Th:
- MOHATUIHBIM aNNapaToOM U KOHIIETIHSIMI COBPEMEHHON OHOJIOTHH;
- OMOJIOTHYECKON TEPMHHOJIOTHEH;

- TOHMMaHUEM 3aKOHOMEPHOCTEH JKHU3HENESITEIbHOCTH OpraHu3Ma 4YellOBeKa, CBSI3bIBAaTh
(yHKIMU OpPraHoB M CHCTEM OPraHOB OpraHu3Ma ¢ (U3HOJIOTHYECKHMH  IpOIeccaMi,
IPOTEKAIOLMMU B HUX;

- MCTOJaMH PCHICHHUA 3KOJIOTNMYCCKUX HpO6JICM;
- HaBbIKaMH pa6OTBI C JIMTCPATYPHBIMHU UCTOYHUKAMU

- MNOpPEACTaBJIATL PE3YJILTAThI coOCTBEHHOM ACATCIIBHOCTH C MCIIOJIb30BAHUCM COBPCMCHHBIX
CPEICTB, OPUEHTHPYICh HA MOTPEOHOCTH ayJUTOPUU, B TOM YHCIe B (OpME OTYETOB,
MPE3EHTALNM, TOKJIA/I0B;

- CIOCOOHOCTBIO MPOBENEHUSI SKCIEPUMEHTAIBHBIX HCCIEAOBAHUN, BBIOJHEHUS MPOEKTOB H
3aJjaHuH 10 TeMaTHUKe pa3padbaTbiBaeMON HAyYHOU MPOOIEMBI.

TeMbI U pa3jeiibl Kypca:
1. XumMust >ku3H1

ONEeMEHTHBI  COCTaB  KHUBBIX OPraHU3MOB. MaKpO3JI€MEHTbI, 3JIEMEHThI-OPArHOTEHHBI.
Mukpo3neMeHThl, YIbTpaMUKpO3JIeMeHThI. Bona.

benku. [Tonumepsl aMuHOKHCIOT. MeXaHU3M CHHTE3a pUOOCOMHBIX 0esIKOB. DYHKIMH B )KUBBIX
opranusmMax. Hepubocomusie Oenku.

Jlununer. Kiaccudukanys u GQyHKIUHU B )KUBBIX OpraHU3Max.

YrneBoasl. MOHOC&X&pI/II[LI, OJIMToCaxapulbl, nojJimcaxapuabl. cDyHKLII/II/I Camnle
pacinpoCTPpaHHCHHBIC HA IMJIAHETC MTOJIUMEPHLI - LIEJUII0JIO3a U XUTHH.

Hyxnennoseie kucinorsl. Ctpoenue Hykineorupa. JJHK u PHK. Ilponeccsl pemnukannm u
tpa"ckpunuuu. Ctpoenne MPHK, TPHK, pPHK. ATO®.

Peakuust Masipa. buyperoBa peakius Me1aMUHOBOH T'YOKH.
OwmbUIeHHE Maces U BOcKa? DKCTpaKIUs KapOTUHOUIOB U3 HKEJITKA KYpUHOTO SHIIA.
Non-kpaxmanbHas peakuus. [IpuHimn paboTsl TIIIOKOMETpa.

Breigenenne JIHK w3 pacTuTenbHBIX 00BEKTOB. ['OMOTeHHM3amMs ¢ JAETEPreHTOM + XOJOTHBIN
CIIHUPT.



2. KireTka 1 0THOKJIETOYHEIE

CrpoeHue NpOKapUOTHYECKON M 3yKapuoTHueckod kieTku. DyHkuuu opraHoujioB. Teopus
cUMOMOreHesa.

OU3NOIIOTUYECKUE TPYNIbl MHKPOOPraHM3MOB. MeETOIbl BBIACICHUS M KYJIbTHUBHUPOBAHUS
MUKpoopranusMoB. llItamm, cenekius MUKpOOPraHu3MOB. bakTepuu-npoayLieHTHI.

KynbTuBUpyeMbIe TPYMIbl OJHOKIECTOYHBIX 3yKapHuOT. MHUKPOBOJOPOCIH U TPUOBI KaK OOBEKT
OnoTexHOJIOTMH. MUKPOOHOIOTHEUYCKOE MPOU3BOACTBO AHTHOMOTMKOB W JPYTUX IEHHBIX
XUMHYECKHX BEILECTB.

Pabora ¢ mukpockonom. [Ipenaparsl KOXKUIIBI TyKa, OKpacka OyKKaJIbHOTO STTHTEIHS.

[TpuroTtoBiaeHUe KUJIKUX U TBEPABIX CpPeA s KyJbTUBHPOBAHUS KHULIEYHON NAJIOYKH, CEHHON
NAJI0YKH, IPOXKIKEH, 3€JIEHBIX MUKPOBOAOPOCIEH. 3aceB Cpea.

Onpez[eneHI/Ie INIOTHOCTHU KYJIBTYPbI METOAOM IIOACHETA KJICTOK B KaMEpPC FOPHCBa, Ppa3JINIHbIC
MCTOJbI OKPACKH.

3. boranuka

Crpoenue pactutenbHOM KieTku. Xuoporiactel. Ctpoenue. dotocunre3. CTpoeHHe JUCTa U
cTelIs.

MexaHn4YecKHUe TKaHH. KOpeHL. HBCTOK H IJIOA.

IIna3zmonm3 u aemna3sMoin3. Poiib BOABI B )KU3HH KIIETKU. XJ'IOpOHJ'IaCTI)I B JIMCTEC DJIOJACH.
DoTOCHHTE3 B HHTAKTHBIX XJiopoIluiacrax. Jluct KaMCJINH, crebenn KJICBCpaA. Bertka numnsl.

Kopenb npuca u KOpeok Jiyka. 3aBss3b.

4. 30010rusa 0€CI03BOHOYHBIX

Tun Crpekatomue. [lonste miana crpoerus. CTpoeHue riuipbl 0OBIKHOBEHHOM, Mey3bl Aurelia
aurita, Ipyrue nNpeacTaBUTEIN THAPOUI0B, AKTUHUS.

Tun Ilnockue wepBu. IlmaHapus, >KW3HEHHBIE LUKIBI M CTPOCHHE JICHTOYHBIX 4YepBEW U
COCAJIbIIIUKOB.

Tun prTJIBIC YCpBU. AHI/ISaKI/IC, ackapuja, CTpOCHHUC U KU3HCHHBIC [IUKJIbI.

Tun KonpuaTble yepBu, MOHSATHE BTOpUHOM nojoctu. CTpoeHue foxzaeBoro yepss Lumbricus,
ctpoenue Nereis.

Tun Mommtocku. CTpoeHre MOJUTFOCKOB Ha puMepe 0€33yO0KH, YCTPHUIIBL.



Tun Unenucronorue. CTpoeHHe YICHUCTOHOTUX Ha IMIPUMEPE paka U TapakaHa.
5. Dxonorus

Tpoduyeckue ypoBHU B 5KOCUCTEMAX, BUJ B SKOCUCTEMAX.

DKonoruyeckas HUIIA BUA, pETyauus YUCICHHOCTH BUOB.

Bunsr skocuctem.

HaCT6I/IH_IHBIe u HeHaCT6I/IH_[HBIe 9KOCHCTEMBI.

6. 'enetnka

['eneruka. @akropuanbHasi TUIIOTE3a HACIEICTBEHHOCTU. 3aKOHBI MeHesl.
M3MEeHYUBOCTH B MOMYJIAIUAX, 3aKOH Xapau-BaiinOepra.

XpoMOCOMHast TEOPHS HACJIEICTBEHHOCTh. 3aKOH MopraHa.

«IIpoucxoxnenune BunoB» Yapinsa lapBuHa.

[Tomynsitust — eAMHULIA YBOTOLKU. EcTecTBEHHBINH 0TOOP B MOMYJISIIHSIX.
Bunoob6pa3zoBanue.

[TonuTeHHbIE XPOMOCOMBI.

7. ®uznonorus

PazButne oprann3zMoB BooOIIe, TPEUMYIIECTBA U HEIOCTATKHU MTOJIOBOTO PA3MHOMKEHUS.
[TonoBbIE KIIETKU, UX CTPOCHUE U CO3PEBAHUE.

Pa3Butre oprann3moB. 3akiiajka 1miaHa cTpoeHus. ['acTpynsuus mo3BOHOYHBIX.
PazButne oprann3mMoB. 3akiiajika HEPBHOM CUCTEMBI y 0€CITO3BOHOYHBIX U TO3BOHOYHBIX.
OnopHo-aBUraTenbHas cucteMa. Pa3BuTue onopHo-1BUraTeIbHON CUCTEMBI.
CoenuHUTENbHBIE TKAHU TO3BOHOYHBIX.

IInmeBaputenpHas cucteMa. Pa3BuTue NHMILNEBAapUTENIBHONM CHUCTEMBI OT IUIAHAPUU
ITO3BOHOYHBIX.

DnuTeanaibHbIE TKAHU.
8. buosorus mosBeaeHus
Hepsnas cucrema. HepBHble kiieTku. HepBHas TkaHb.

Pediexcer. Kopa 60mbimux momymapuii. ATanTUBHOE MMOBEICHUE U CYOBEKT.

9. 300J10THS TO3BOHOYHBIX

0



Tun Xopnoseie. [Toarun becuepennpie Ha npuMepe JaHIIEHTHHKA, HHPPATHI OECUETIOCTHRIE Ha
HpUMEPE MUHOTH.

Kiacc Pri0ObI. DkOHOMHYECKOE 3HAYCHHE PBIO, CTPOSHUE PHIO HAa IPUMEPE Kapacs U oceTpa.
Kiace 3emHoBoHbIe. CTpOEHNE 36MHOBOHBIX HA IPUMEPE TPABIHOM JISATYIIKH.

Knacc Pentunnu kak nepBele aMHUOTBI. CTpOEHHE PENTHINN Ha IPUMEPE MPBITKON ALEPULIBI U
yepenaxu.

Knacc ITtunpl. CTpoeHue nTul Ha nmpuMepe nepernesa, pa3Hooopasue nTuil.
Knacc Mnekonuraromue. CTpoeHre MIEKOMUTAIONINX Ha IPUMEPE KPBICHI.

DOBoITIOLIMS. HEPBHOM CUCTEMBI Y OECIIO3BOHOYHBIX, CPABHUTEIBHBIN aHAIN3 CTPOCHHSI HEPBHOM
CHUCTEMBI OT KHUJAAPUN 10 YWICHUCTOHOTUX U MOJUIFOCKOB.

:‘)BOJ'IIOHI/IH HCpBHOfI CUCTCMBI Y TIO3BOHOYHBIX. :‘)BOJ'II-OI_[I/ISI MO3ra U CCHCOPHBIX CUCTCM.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

Biaokueiin

Heab AMCHUNIMHBI:

paccka3aTh U CUCTEMaTU3UPOBATh 3HAHUS CTYACHTOB O TEXHOJIOIMH paclpeaesieHHOro peecTpa, a
TaK)Xe pa3BUTh MOHUMAHUE CBA3U TEOPETUUYECKUX OCHOB C PEIICHUEM MPAKTUYECKUX 3a]1a4.

3agauu AUCHMILINHBI:

[To3HaKOMUTH C TEOPETUUECKON OCHOBOM O TEXHOJIOTHH PACIIPEIEICHHOTO peecTpa.
[Tokxa3zaTh BO3MOXKHOCTH ISl CO3[IaHUS IIPOEKTOB HA 0a3e TEXHOJIOTUH.

BripaboTtats y cTyieHTOB 0a30Bble MPAKTUYECKUE HABBIKHM MOCTAHOBKH U PEILICHUS 3a7au.

I[OBCCTI/I 10 CBCACHUS CTYIICHTOB aKTyaJH)HI)IG 3a1a4u U HeKOTOpI)IG IIOCJICOHUC. JOCTUXKCHUS B
00JIaCTH TEXHOJIOTUU OJIOKYEHH.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)

B pe3ynbrare ocBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI

3HATh:

[TpeanockIKy U UCTOPUIO BOZHUKHOBEHUS TEXHOJIOTUU OJIOKUEiiH;

OcHoBbl KpunTorpaduu;

Crennduky padbotsl 6rokueitn-uiatgopm Bitcoin, Etherium, Hyperledger, Exonum, WAVES;
OKOHOMUKY OJIOKYEHH MPOEKTOB;

IIpuMepsl peaTn30BaHHBIX IPOEKTOB.

yMeTb:

[TponuchIBaTh apXUTEKTYPY OJOKYEHH-TIPOEKTOB;

AHaM3UpoOBaTh HEOOXOJMMbIE TEXHUYECKHE PELICHUS IS pealu3aliii;
Co3naBaTh CMapT-KOHTPAKTBHI;

OneHuBaTh CMapT-KOHTPAKTHI IPYTUX MPOEKTOB;

CraBuTh 33/1a4¥ I pa3pad0TKU OJIOKUYEHH-TIPOCKTOB;



['eHepuTh UlIeU NPOEKTOB C MPUMEHEHUEM TEXHOJIOTHH.

BJIaJIeTh:

OCHOBHBIMHU HaBBIKAMH JIJISI CO3/IaHUS IPOEKTOB C IPUMEHCHHEM TEXHOJIOTHH OJOKUYEHH;
SI3pikoM nporpammupoBanus Solidity;

TexHomorueu coznanus mpoekToB Ha miaTdopme Etherium,;

TexHonoruel co3aanus mpoekToB Ha riargopme HyperLedger;

Hapikamu pa6oTsl ¢ miatdopmamu Exonum u WAVES.

Tembl u pa3aennbl Kypca:

1. Beeaenue B GJ10KUCHH U KpUITOrpaduro.

BBoHBII KypC B TEXHOJIOTHIO OJIOKYCHH U KpunTorpaduro.
2. BBeneHue B TEXHOJIOTHIO OJIOKYEIH.

Beenenue B Texnonouto. O030p pbIHKA TEXHOJIOTUU OJ0KUYEiH, chep MPUMEHEHUS TEXHOJIOTUU.
['enepanus OuszHec-uaeil. Buenpenue TexHonoruu GJI0KYEiiH.

3. Kpunirorpadus

OcHOBBI KpunTorpapum.

4. Inardpopmer Etherium, Bitcoin, Hyperledger u mp.

Pazpabotka Ha mnatdopmax Etherium, Bitcoin, Hyperledger u ap.

5. brok4eiin OGUTKOMHA.

bnoxueiin 6utkonna. Pacnpenenennas 6asza. Llenouxku. Mudopmarus

6. Beenenue B Ethereum u cMapT-KOHTpaKThI

Benenue B Ethereum u cmapT-KoHTpakThl. MI3yueHue npuHIUIOB.
CpaBHeHUE ¢ ApyrumMHu miatGopMamu.

7. Solidity u cpena mporpaMMupOBaHHMSL.

N3yuenue s3bika nmporpamMmmupoBanus Solidity u cpeqpl mporpaMMUpOBaHHUSL.
8. Pa3paboTka cMapT-KOHTPAKTOB

[Tpuniuns! pa3paboTKU cMapT-KOHTPAKTOB Ha matdopme Ethereum.

9. Imatdopma Hyperledger.

Beenenue B Hyperledger. Pazpabotka nmpunoxenus Ha miaatdopme Hyperledger.
10. AnprepHaTuBHbBIE OJOKUYEHH-TIIAT(HOPMBI

AnbrepHaTUBHBIE OJI0KUeHH-TIIaThOopMbI 11t paspadotku (WAVES u Exonum).



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U (PU3UKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

Byxrajarepckuii yuer U ero aHajiu3

Heab AMCHUNIMHBI:

®dopmupoBaHrue y OOYYAIOIIMUXCS TEOPETUYCCKHX M TPAKTUYECKUX HABBIKOB IO BEACHHIO
OyXraJTepCKOTO ydeTa W COCTaBICHHMIO OyXraiTepckoi ((hPMHAHCOBOW) OTYETHOCTH, a TaKXKe
CIIOCOOHOCTH M0 WX TNPUMEHEHHI0 B NPO(ECCUOHATBHON MACSITENBHOCTH U aJalTallud K
KOHKPETHBIM YCJIOBHSIM H LIEJISIM paOOThl SKOHOMHUYECKUX CYOBEKTOB.

3agauu AMCHUIINHBIL:

- (GopMHpOBaHWE 3HAHUK O COAEPKAHHHM OyXTraaTepcKoro (MHAHCOBOTO ydyeTa KakK HAYyKH; -
nproOpeTeHne CUCTEMbI 3HAHUH O OyXraaTepckoM (UHAHCOBOM ydeTe Kak OJHOW U3 (yHKUIUI
NpEANPUHIMATEIBCKOMN e TETLHOCTH,

- IIOATOTOBKAa M HPCACTABIICHUC q)HHaHCOBOﬁ I/IH(I)OpMaI_[I/II/I, 6y7(FaHTepCKOﬁ OTYCTHOCTHU AJIA
BHYTPCHHUX W BHCIHIHUX HOJ'IB3OBaTCJ'IeI‘/'I;

- (hopMupOBaHKE HABBIKOB CHCTEMHO PEUIaTh BOMPOCHI OPTraHU3alU U BEJCHHUS OyXTalTepCcKOro
(uHaHCOBOIO yuéTa B COOTBETCTBHMH C ACHCTBYIOIIMMU HOPMATUBHBIMU aKTaMU;

- 06yquI/Ie 06y11a}01unxc;1 HEJIOCTHO BOCIIPUHUMATL HOPMATHBHO-IIPABOBOC I10JIE, B KOTOPOM
OCYHICCTBJIACT ACATCIIbBHOCTD 00BEKT YIIPpaBJICHUA

- YCBOCHHME TIOpsKA BEACHHS OyXTalITepCKUX 3alucel Ha cueTax CHUHTETUYECKOrOo |
AHAITMTAYECKOTO YYETA;

- UI3YUCHUC BHYTpeHHeﬁ JIOTUKH TTOCTPOCHUA y‘IéTHLIX PETUCTPOB U UX B3aAUMOCBA3b;

- OCBOEHHE aJIropuT™Ma (pOpMHUPOBAHUS JAHHBIX JUIS COCTABJIECHUs Oyxraiarepckoi (pMHaHCOBON
OTYETHOCTH, 0OpaOOTKM MAacCHBOB 3KOHOMMYECKHX JAaHHBIX B COOTBETCTBUHU C IOCTaBJIEHHOMN
3ajauel, aHaJIn3a, OLEHKH, UHTePIPETallMM MOJYyYEHHBIX Pe3yJIbTaTOB 1 0OOCHOBAHUS BBIBOJIOB.

ITepevenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs 0 JUCHUILINHE (MOAYJIIO)
B pesynbrare 0CBOCHUS AUCIUILTUHBI 00YYatoIIecs J0KHBI
3HATh:

OCHOBBI HOPMAaTUBHOI'O PETryJIMPOBAHUA 6YX1"8.J'ITCpCKOl"O yuceTra.

yMeTh:

(GbopMHpOBATH YUETHYIO MOJIUTHKY.



BJIAJ1€Th:

MPAKTUYECKUMH HAaBbIKAMU BEACHUS OyXTalTepcKoro yuera u GopMupoBaHusi  (UHAHCOBOM
OTYETHOCTH.

TeMbl U pa3jesibl Kypca:
1. Byxrantepckuii y4eT, ero CyluHOCTb U 3HaYEHHUE.

Cucrema HOPMAaTHBHOTO PEryIMpoBaHuUsl Oyxranrepckoro yuera B P®. Ilpenmer u 0OBEKTHI
Oyxrairepckoro yuera. MeTos1 OyxXrairepckoro y4era.

2. byxranrepckuii 6amaHc

Hasnauenme, ctpoeHme W cojepkaHue Oyxrantepckoro Oananca. M3meHenust B Oanance,
BBI3BIBAEMBIC XO3IMCTBECHHBIMH oncpanrsaMu.

3. CucreMa CYETOB U JIBOMHAS 3aIIHCh.

Cuera OyXrantepckoro yueTa, UX coJlep:KaHue u cTpoeHue. /[BoitHas 3amuck. XpoHoaoruyeckas
U cuctemarnueckas 3anuch. CHHTETHYECKMM M aHamuThdeckuil yudeT. OO00OIIeHHE MaHHBIX
Tekymero yuera. O6oporHas BeqoMocTb. Kiaccudukanus v 1iiaH c4eToB OyXraiTepeKoro yuera.

4. Yder BIIO’KEHUI BO BHEOOOPOTHBIE aKTHBEI.

XapaKTepI/ICTI/IKa " y4ceT BJIIOXKECHHUU BO BHeO60pOTHBIe akTuBBIL. IIoHsATHE OCHOBHBIX CpCACTB U UX
OILICHKA. YUeT MOCTYIUICHUA OCHOBHBIX CPCACTB. Yuyer aMOpTHU3allii OCHOBHBIX CPCACTB. VYuyer
BBIOBITHSI OCHOBHBIX CpCAaAcCTB. OcobenHnoctu yue€Ta HEMATCPUAJIbHBIX AaKTHBOB.

5. Ydert 3amacos.

IToHsTHE 3amacoB U UX KJ'IaCCI/I(I)I/IKaI_[I/IH. ITonsTue MaTCpraJIOB U UX OLCHKA. Yyer HpI/IO6peTeHI/I${
MaTCepHraJIOB U PaCUCTOB C MOCTAaBIIMKAMMU. Y4eT UCIOJIb30BaHU MaTCpHraIoB. KJ'IaCCI/I(l)I/IKaI_II/II/I
3aTpaT Ha HTPOU3BOJACTBO. Yyer u pacnpeaciicHue OCHOBHBIX 3aTpart. OcobeHHOCTH yucTa
HAKJIaIHBIX pacXoJd0B. Ilonsarue HE3aBCPIICHHOI'0 MPONU3BOACTBA, €0 OLCHKA U YYCT. I'oToBas
MMPpOAYKIUA U €€ OLICHKA. Vyer BBIITYCKA TOTOBOH MMpOAYKIHUH U3 ITPOU3BOACTBA.

6. Yder 0053aTeIbCTB U pacueToB

Yuer pacdeToB C IMOCTABHIMKAMU U MNOAPAAYHUKAMH. Vyer pacyeToB C MOKYIATCIAMHU U
3aKa3uMKaMH. Y4YeT pacucToB C pa6OTHI/IKaMI/I o o1JiIaTe Tpyaa. Vyer pacyeToB € OpraHaMu
COOHUAJIBHOTO CTpaxOBaHUA U obecneucHus. Yder noAOTYETHBIX CYMM HW PpacdeToB C
MOJOTYETHBIMU JIUIlaMHU. Y YeT 0aHKOBCKHUX KpCAUTOB U 3aCMHBIX CPCICTB.

7. Yder 10X0/10B M pacxoJ0B

[ToHsiTHE TOXOJOB M PAacCXOA0B OpraHU3alMU U UX KiIacCHpUKaIMg. YUeT JOXOJO0B U Pacxo/0B
NOOOBIUHBIM ~ BUAAaM  jeATenbHOcTH Ha  cuere «lIpogaxkm». OcoOeHHOCTH ydeTa MpOodHux
JI0XO0JI0B U pacxonoB Ha cuete 91 «lIpoune goxoasl u pacxoab». [lopsmnok dopmupoBaHus
KOHEYHOTro (PMHAHCOBOTO  pe3yJibTaTa JAesITeIbHOCTH OpraHnu3aIlluH

8. Yuer coOCTBEHHOTO KaItuTaia



VYuer ycraBHOro, 700aBOYHOTO M PE3EPBHOrO KamWTala. YYeT HepachpeaeleHHON MpuObLIH
(HEMOKPHITOTO YOBITKA).

9. Byxranrepckas ((hpuHaHCOBas ) OTYETHOCTb.

[Tonstue Oyxranrepckoi ((puHAHCOBOM) oTyeTHOCTM UM ee BuAbl. l[lopsaok cocraBieHUS,
MPEJICTaBICHUsST U yTBEepXkACHUS Oyxranrepckoil orueTHocTu. CopepikaHue OTIENbHBIX (opM
OyXraiaTepckoil OTYETHOCTH U MOSICHEHUH K HUM.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

BBengenue B MaTeMaTHYeCKHH aHAJIN3

Heab AMCHUNIMHBI:

@opmupoBanue 0a30BbIX 3HAHUH 1O MaTEeMAaTUYECKOMY aHAIM3y Ui JlaJbHEHIIero
UCIOJBb30BAaHUSl B JpPYrMX OOJacTsIX MareMaTH4eCKOro 3HaHMs M JUCUUIUIMHAX C
€CTECTBEHHOHAyYHBIM  COJepKaHueM;  (opMHpOBaHHME  MATEMaTHMYECKOH  KYJIbTYpBI,
MCCJIEIOBATEIbCKUX HABBIKOB U CIOCOOHOCTH MPUMEHSAThH 3HAHUS Ha IPAKTHUKE.

3agauu AMCHUIINHBIL:

- MPUOOPETEHUE CITYIIATEIIIMU TEOPETUICCKUX 3HAHUI M TIPAKTHYECKUX YMEHUN 1 HABBIKOB
B 00JIACTH TEOPUH TIPEIENIOB, MU HEePESHINATEHOTO U HHTETPATBHOTO UCYHCIICHUS, TCOPUH PSIIOB;

- IIOArOTOBKAa CJ'IyI_HaTeJ'ICI‘/'I K U3YYCHHUIO CMCKHbBIX MATECMATUYICCKUX NTUCLHHUIIINH,

- HpI/IO6p€T€HI/Ie HAaBbBIKOB B IPUMCHCHHUHU MCTOAOB MATCMATHYCCKOI'0 aHa/IN3a B (1)1/131/11(6 u
APYyrux €CTCCTBCHHOHAYYHBIX JUCHUIIIIMHAX.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YJaOLIHeCcs JOJKHBI
3HATh:

- OCHOBHBIE CBOICTBa MpEIENOB IMOCIENI0BATEIbHOCTEH U (QYHKUUH J1eHCTBUTEIBHOTO
NEPEeMEHHOT0, MpPOU3BOIHON, auddepeHnnana, HEONpeneIeHHOro HWHTerpaia; CBOWCTBA
(byHKLNH, HEPEPBIBHBIX HAa OTPE3KE;

- OCHOBHBIC «3aM€UYaTCJIIbHBIC IPCACIIbI», TaOJNYHBIE q)OpMYIII)I AJid OpOU3BOIHBIX H
HEOMpeAENeHHBIX MHTErpaioB, ¢opMyibl auddepeHIUpPOBaHUS, OCHOBHBIE Pa3JIOXKEHUS
alieMeHTapHbIX PpyHKUMH o popmyne Teinopa;

- OCHOBHBIE (popMyIIBl AU PepeHIINATLHON TeOMETPUH.

YMeTh:
- 3alMChIBATh BBICKA3bIBAHUS IPU MIOMOIIHU JJIOTUYECKUX CUMBOJIOB;
- BBIYHUCIISITH TIPEJIEIIBI TOCIIEI0BATEILHOCTEN U (DYHKIIMM IEHCTBUTEIIBHOTO TIEPEMEHHOTO;

- BBIUUCIIATh TPOM3BOJHBIE 3JEMEHTApHBIX (YHKLUUH, pacKiIaAbIBaTh 3JIeMEHTapHbIe
¢ynkuuu no Qopmyne Teinopa; BBYMCHATH Hpeenbl GYHKUIUNA ¢ TpPUMEHEHHEM (OPMYIIBI
Tennopa u npasuna Jlonurans;



- CTpouTh Tpaduku GYHKIMH C TPUMEHEHHWEM TEepBOM W BTOPOH IMPOU3BOJIHBIX;
HUCCIICO0BATh (byHKI_II/II/I Ha JIOKaJILHBIA OKCTPEMYM, a TaKKC HAXOAUTb HUX HaI/I6OJII>H_Iee n
HAaMMCHBIICC 3HAYCHUA HAa IIPOMCIKYTKAX,

- BBIYUCIIATH KPUBU3HY INIOCKUX U NIPOCTPAHCTBCHHBIX KPUBLIX.

BJIAJ1€Th:

- MNPECAMETHBIM SA3BIKOM KIACCHUYCCKOI'O MaT€MaTHUYCCKOro aHajlin3a, IMPUMCHACMBIM IIPpU
IMOCTPOCHUHU TCOPUU ITPCACIIOB;

- anmapaToM TEOpUHU MpeaenoB, TU(GEpeHIINaTIbHOIO U UHTETPATBHOTO UCUUCICHUS IS
pelIeHUs Pa3IMYHBIX 33734, BO3HHUKAIOIIUX B (U3MKE, TEXHUKE, HKOHOMHKE U JPYTuX
IPUKIIAIHBIX JUCLUIUIMHAX.

TeMbI U pa3jaeiibl Kypca:
1. JelicTBUTENbHBIE YKCIIA

1.1. HeiictBurenbHble uncia. OTHOLICHHS HEPABEHCTBA MEXIY ICHCTBUTEIbHBIMH YHCIAMHU.
CeoiictBo Apxumena. [ImoTHOCT MHOXECTBa JEWCTBUTENBHBIX uHcel. TeopemMa o
CYILIECTBOBAaHUH U €JMHCTBEHHOCTH TOYHOW BepxHEHl (HIKHEN) IpaHu YMCIOBOTO MHOKECTBA,
OTPAaHUUYEHHOTO CBEpXy (CHU3Y). ApudmMeTndyeckue omepanuu ¢ ACHCTBUTEIbHBIMU YUCIAMHU.
CueTHOCTh MHOKECTBA PALlMOHANIBHBIX YHCET, HECYETHOCTh MHOXKECTBA JIEHCTBUTEIBHBIX YUCEIL.

2. Ilpenensl nocnenoBaTenbHOCTER

2.1. Ilpenen uucnoBoil mocnenoBaTenbHOCTH. Teopema KaHTOpa O BIOKEHHBIX OTpE3Kax.
EnnncTBeHHOCTD npenena. beckoHedyHO Masble MOCIeI0BaTeNbHOCTH U UX cBoMcTBa. CBOiCTBa
MpENeoB, CBSI3aHHBIE C HEpaBeHCTBaAMH. ApU(METHYECKHE OIEepalud CO CXOASIIUMUCS
nocyienoBaTeabHOCTIMU. Teopema Beliepmitpacca o mnpeaelie MOHOTOHHOW OrpaHHMYEHHOM
nocneaoBarenbHOCTH. Uncno e. beckoHeuHo O0bllre ToCcIe0BaTEeNbHOCTH U UX CBOWCTBA.

2.2. lloanocnenoBaTenbHOCTH, YaCTUYHbIE Mpezenbl. BepXHuil U HUKHUM Mpeneasbl YucIoBOM
nocyenoBareabHoCTH. Teopema bonbnano-Beliepmrpacca. Kpurepnit Komm  cxomumoctn
IIOCIIE0BATENBHOCTH.

3. IIpenen v HenpeprIBHOCTH QYHKIINI OHON EpEMEHHOM

3.1. Ilpenen uncnoBoit ¢pyHKuMKM ogHON mepemenHon. Omnpeaenenus no ['eitHe u mo Komu, ux
SKBHUBaJIEHTHOCTh. CBOICTBa npenenoB GpyHkuuu. Paznuunslie tunsl npeaenos. Kputepuit Komn
CYIIECTBOBaHMs KOHEYHOro mpenena (yHkiuu. Teopema o 3aMeHe NEPEMEHHOH Moj 3HAKOM
npezena. CyiecTBOBaHNHE OJHOCTOPOHHHX MPEAETIOB Y MOHOTOHHON (yHKIIUH.

3.2. HenpepbiBHOCTh (pyHKIIMM B Touke. CBoiicTBa HENMpephIBHBIX (YHKIUNA. OTHOCTOPOHHSSA
HENpepbIBHOCTh. TeopemMa o0 mepexoie K Mpeneny IoJ 3HAKOM HENpephIBHOM (yHKIMH.
HenpepriBHOCTS  cliockHOM  GyHKIMH. Touku pa3pbiBa, HUX Kiaccupukauusa. Pa3peiBbl
MOHOTOHHBIX (DYHKIIUH.



3.3. CpoiicTBa (pyHKITMH, HEPEPHIBHBIX HA OTPE3KE — OTPAHMUYEHHOCTH, JIOCTHKEHUE TOYHBIX
BEepXHEeH M HIDKHEH rpaHeld. TeopemMa 0 MPOMEKYTOUHBIX 3HAYCHHUSX HETPEPHIBHON (YHKIHU.
Teopema 06 0OpaTHOI QyHKITHH.

3.4. HemnpepbIBHOCTh 3J€MEHTapHBIX (QyHKIUH. OmnpenencHue MoKa3aTeabHONW (YHKINU.
CpoiicTBa noka3areiabHON QyHKIMH. 3aMedaTesIbHble IPEeNbl, CICACTBUS U3 HUX.

3.5. CpaBHenue BenuuuH (cuMBOJIBI 0, O, ~). BeruuciaeHnue npeneaoB npu MOMOIIH BBIACICHUS
[JIaBHOM YacCTH B YHUCIIHUTENE U 3HAMEHaTese IpooHu.

4. IIpousBoaHas U €€ MPUMEHEHUE

4.1. TIlpousBognas ¢yHKIMH OAHOW mepeMeHHOH. (OIHOCTOPOHHUE  IMPOU3BOIHEIE.
HenpepsiBHOCT pyHKIINHN, UMEOLIEH ponu3BoaHYI0. JuddepenmpyeMocts GyHKIMHE B TOUKE,
Huddepennman. ['eomeTpudeckuii cMbicn npou3BoaHON W muddepennuana. [IpousBomHas
CYMMBI, TIPOM3BEIEHUS M YacTHOrO AByX GyHKumid. I[IpowsBojHas CIIOXHOW (YHKIHH.
[TpousBonHas obpatHoil ¢ynkmuu. [IponsBogHble meMeHTapHBIX (QyHKIUH. MHBapuaHTHOCTH
dopmbl tuddhepennmana OTHOCUTENTFHO 3aMEHBI TIEPEMEHHOM.

4.2. IlpouwsBoanble BbicMX mopsakoB. Dopmyna JleiOHuma g n-ii  MPOU3BOTHOM
npousBenenus. Jquddepenunan Broporo nopsiaka. OTCyTCTBHE MHBAPHUAHTHOCTH €ro (hopmbl
OTHOCHUTEJILHO 3aMEHbI IepeMeHHON. /[nddepeHnuanbl BEICIIUX MOPSIIKOB.

4.3. Teopema ®Pepma (HEOOXOAUMOE YCIOBHE JIOKATBHOIO 3KCTpeMyMma). TeopeMbl 0 cperHeM
Pomnsa, Jlarpamxka, Komm. ®opmyna Teitmopa ¢ octatroudsiM wieHOM B ¢opmax Ileano u
Jlarpamxka. IlpaBuno Jlomurans miis packpeitus HeompexaeneHHocted Buma 0/0. IlpaBuio
JlomuTans 1yst pacKphITHSL HEONPEACTCHHOCTEH BUIa 00/c0.

4.4. TlpuMeHeHHE NPOU3BOJHOW K HCCieoBaHUIO (QyHKIMA. J[OCTaTOYHBIC —YCIOBHS
MOHOTOHHOCTH, JIOCTaTOYHBIE YCIIOBHUS JIOKATBHOTO 3KCTPEMyMa B TEPMHHAX MEPBOW M BTOPOIi
POU3BOAHON. BeIyKiiocTh, TOuky neperuda. JloctarouHble yCI0BUS JTOKATBHOTO AKCTPEMyMa B
TEepMHHAX BBICIINX NPOU3BOAHBIX. [locTpoeHne rpadukoB (GyHKIHIA — ACHMIITOTHI, HCCIIEA0BaHNE
MHTEPBAJIOB MOHOTOHHOCTH M TOYEK JIOKAJILHOTO SKCTPEMyMa, HHTEPBAJIOB BBITYKJIOCTH H TOYEK
neperuoa.

5. Nuddepenumanbaas reoMeTpust

6.1. Dnementsl auddepeHanbHON reoMeTpud. KpuBble Ha MJIOCKOCTH M B HPOCTPAHCTBE.
['mankue kpuBble, KacaTenbHas K rinagkoil kpusoil. Teopema Jlarpanka /i BeKTOP-(pyHKIHIA.
Jlnnna xpusoil. IIponsBogHas nepemenHol anuHel ayru. Hatypansssiii napamerp. KpusBusHa
KpUBOH, GopMyInbl i ee BbluucieHus. COMpoBOXKAAIOUINI TPEXTPaHHUK MPOCTPAHCTBEHHOMN
KPUBOM.

6. KoMIuiekcHbIE ynciia

7.1. KommuiekcHble uucia. Moaysb u aprymeHT, Tpuronomerpudeckas popma. Apudmernueckue
onepanru ¢ KOMIUIEKCHBIMU 4HciIaMu. 3BieueHne KOpHsS. DKCIOHEHTa W Jjorapupm ot
KoMmIuiekcHoro uucna. @opmyna Oitnepa. Mupopmarnuss o0 OCHOBHOM Teopeme anredphl.
PaznoxxeHne MHOrowieHa C KOMIUIEKCHBIMM KO3((UIIMEeHTaMH Ha JMHEWHBIE MHOMXHUTEIH.
PaznoxxeHne MHOTOUIIEHA C IEHCTBUTEIBHBIMU KO3()(DUIIMEHTaMU Ha IMHEWHbIE U HENIPUBOAUMBIE
KBaJ[paTHYHbIe MHOXHTEIH. PazioxkeHne npaBmiibHONW APOOH B CyMMY NpOCTEHIIUX ApoOei.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

Beankue KHUTM — OM3HeC-JIUTEpPaTypa

Heab AMCHUNIMHBI:

[TonyuuTh mpeacTaBIeHUE O COBpEeMEHHON Ou3Hec-nuTeparype. HayuuTbest yuTath, HOHUMATD U
aHaAM3UPOBATh OM3HEC-TUTEPaTypy. M3ydHuTh aKkTyanabHbIE KOHIECTIIINH, B3TJISIbI aBTOPOB.

3agauu AUCHMILINHBI:

- popMUpOBaHUE CUCTEMBI IIEJIOCTHOTO OM3HEC-MUPOBO33PEHNUS,

- (hopmupoBaHMEe MITKUX HAaBBIKOB: TUACPCTBO, KOMaHAHAas paboTa, THYHOCTHBINA POCT.
IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)

B pe3ynbrare ocBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI

3HATh:

- hopmupoBanus OM3HEC-MUPOBO33PEHUS.

yMeTb:

- BBICTaBaTTh CUCTEMY CBOCH JACATCIIBHOCTH.

BJAJ€Th:
- HaBbIKaMHM JJOKa3aTCJIbHOT'O U3JIOKCHUA COOCTBEHHOI TOYKH 3pCHUA;

- HaBbIKaMU KPUTHUYCCKOT'O BOCIIPUATHUA I/IHq)OpMaI_[I/II/I.

TeMbl U pa3jeiibl Kypca:
1. buznec-nmuteparypa

Knaccudukanus: ydeOHasi, Ouorpaduueckas, HCTOpUM Yycrexa, MoOTHBaluoHHas. Camble
YUTaeMble KHUTH

2. Crpaterus roiayboro okeaHa



ABtopel kHuTH Kum Yan um Pene MoOopH wmnmocTpupyeT OYpHBIM POCT M BBICOKYIO
NpUOBUIBHOCTD KOMITAaHHUH, KOTOPBIE MOTYT '€HEpUPOBATh MPOAYKTHUBHBIC OM3HEC-UIEH, CO3/IaBast
HE CYILIECTBOBABIINI paHee CIIPOC HA HOBOM PBIHKE.

3. Scrum

Ixedd CazeprieH roBOPUT, YTO Scrum yCKOpSIeT TEMIT BCeX HaUMHAHUH yenoBeka. HeBaxHo, B
YeM CYTb MPOEKTA WU

HpOGJ’ICMBI, - MCTOAUKA Scrum MoKeT OBITh HCITOJIB30BaHa B TI0O0M Ha4YMHaHUH, YTOOKI TOBLICUTH
IMPONU3BOAUTCIIBHOCTb U I[O6I/ITBC$I JIy4lIIUX pe3yJIbTaTOB.

4. Kak npuBecTu ena B IOPAI0K

Bun AmieH n3o0pest coOCTBEHHYIO MeToIuKy ympasieHus BpemeneM Getting Things Done
(GTD), rnaBHBIE COCTOMT B TOM, YTO YEJIOBEKY HEOOXOAMMO OCBOOOJUTH CBOW MO3I OT
3alIOMUHAHUSI CIMCKOB TEKYLIHUX JIEII.

5. OT XopouIero K BEIUKOMY

Ot xopouero k Benukomy. [loueMy olHM KOMIIAaHUM COBEPILAIOT IPOPHIB, a Apyrue Her. Jxum
KoinuH3 Ha OCHOBaHMM 5-JIETHEr0 IMOJHOMACIITAOHOIO HCCIIEAOBAaHMS, KOTOPOE IIPOBOIMIN
MHO’KECTBO JECATKOB uenoBek. OHU oToOpanu okosio 500 cambIX yCHEUIHbIX KOMIIAHUM, 1OCIie
Yero, 10 OTPEIEICHHBIM KpUTEpHsiM, oToOpanu 11 komnanuii, craBmmx BenukuMmu. [locne storo
OHH BBISICHIIIH, YTO OBLIO OOIIEro MEX/1y BEIMKHUMU KOMIIAHHUSIMHU, U TIPH Y€M 4eTo He OBLIO y TeX
KOMITAaHWM, KOTOPBIE BEJIMKUMU HE

CTaJiu.



AHHOTAUMH K pad04YuM NPOrpaMMam I CHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

BenuypHoe puHaHcHpoBaHue

Heab AMCHUNIMHBI:

— cpopMHpOBATH y 00YYAIONINXCS TOHUMAHHUE MPUHLUIIOB MOCTPOSHUS M (PYHKIIMOHUPOBAHHS
CHCTEMBI BeHUypHOTro On3Heca B Poccuu u 3a pydexom.

I[HCHHHHHH& IIO3BOJIUT C(l)OpMHpOBElTB Y CTYACHTOB HNPAKTUYCCKHUEC HABBIKU HCO6XOILI/IMBIG JUIA
pa6OTI>I B MHHOBAIIMOHHBIX CTPYKTYpax KOMITaHUH 1 rocyaapcraa.

3agauyd AUCHUILINHBI:

- ¢opMUpOBaHUE MPEACTABICHHS O MPUHIUIAX paOOThl MHHOBALIMOHHBIX CTPYKTYP, MOPSAIKE UX
opranm3anui 1 (QyHKUMOHHPOBAHUS, (QOPMHUPOBAHUE MNPOPECCHOHATHHOTO MOHITHUIHOTO
amnmapara.

Ilepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIMHBI 00YYaIOIIUECs JT0JIKHbBI
3HATh:

- Meroasl aHanmM3a  OTPACIEBBIX PBIHKOB, ITOTCHUWAIBHYIO CTPYKTYPY PBIHKOB
BBICOKOTEXHOJIOTUYHBIX IIPOU3BOCTB.

- Metoapl aHanM3a OTPAciI€BOM KOHKYPEHLIMH M CTPYKTYPY OTpPacieBbIX KIIFOUEBBIX
(bakTopoB ycnexa GUPMBI B YCIOBUSAX KOHKYPEHIIMH B OTPACIH.

- MGTOI[BI OIICHKH M aHajIn3a CIipoca Ha BLICOKOTCXHOJOTMYHYIO IMTPOAYKIHIO.

- ITonsTus: MAapKCTHUHT, PBIHOK, THUIIbI PBIHKOB, PBIHOK HOTpe6I/ITeJ'I$I, PBIHOK IIpOJaBIia,
HYyX/a, HOTpe6HOCTL, CIIpOC, TOBAp, yCiIyra, CCrMCHTalllu, )1 (S (3:70) 4 PBIHOK.

yMeTb:
- AHanu3upoBaTh PIHOYHYIO CUTYAIUIO B OTPACIIH.

- Pa3pabarbiBaTh mnpeiokeHHs 1O (OPMHUPOBAHMIO KOHKYPEHTHBIX IPEHMYILECTB
HPEINPUATHS B OTPACIH.

- OLICHI/IBaTL MMOTEHIMATbHBIN CIIPOC HAa BBICOKOTCXHOJIOTUYHYIO IIPOAYKIIUIO OTPACIIn.



- PazpaOaTbiBaTh [UIsl PYKOBOJCTBA MPENNPUATUS MNPENTIOKEHUS U PEKOMEHAALUHU I10
(GOpMHpPOBaHHIO MapOYHOW M  KOHTPAKTHOW  TOJWUTUKH, TOJUTHKE  MAapKETHHIOBBIX
KOMMYHHKAIMHA U CTUMYJIHPOBAHUS COBITA.

- MeTtoauku pacyera: aOCOTIOTHOTO MOTEHIINAA PHIHKA; 00EMOB IIPOU3BOJICTBA M ITPOJIAK
ISt oOecIieueHus ONpeIelIEHHOM JOU PhIHKA, 00hEM MOCTAaBOK MAaTEPHAIOB U KOMIUICKTYIOIIHUX
JU1si oOecrieueHrs MPOM3BOJICTBA; OINPEACIICHHs 11eJIeCO00pa3HOM IEHBI MPOJIaXk, PacxoJ0B Ha
MIPOJIBIKCHHE.

BJIaJIeTh:
- IIpuMeHeHHs METO0B aHAJIN3a PHIHOYHOW CUTYalluH B BBICOKOTEXHOJIIOTUYHONW OTpaciy.
- Pacyera noTeHIMaIbHOrO CIIPOCa Ha BBICOKOTEXHOJOTUYHYIO TPOIYKIUIO IPEIITPUSITHS.

- HpI/IHHTI/IH peI_HeHI/Iﬁ 10 KOMIIJICKCY MApKETUHI'd B 3aBUCUMOCTHU OT pLIHO‘lHOfI CUTyalluH.

TeMbl U pa3jeiibl Kypca:
1. BenuypHblii 6M3HeC, CTPYKTYpa, JEHCTBYIONINE IEMEHTHI.

Jlekmst 1.1. VHBecTHIIMOHHBIE BEHYYpHBbIC (DOHMABI: THIOBAs OpPTraHMU3ALMOHHAS CTPYKTYpa,
YIIPABJIICHUE, OCHOBHBIE IOPUANYECKUE JOKYMEHTBI.

OcHOBHBIE BOIIPOCHI:

1. BenuypHBIii 1 «HE BEeHUYPHBII» KalUTall.

2. HHBecTUIIMOHHBIE BEHUIYPHBIC (DOHIBI.

3. CtpykTypa BeHUypHOTO (poHAA.

4. OCHOBHbBIE IOPUMUECKUE TOKYMEHTHI Ha Pa3HbIX CTAUSAX Pa3BUTUA (POHJA.

Jlexmst 1.2. OcHOBHBIE TIOHSATHSA JACSITEIBHOCTH BeHUYpHBIX (oHAOB. [IpaBa m 00s13aHHOCTH
CTOPOH MHBECTUIIMOHHOTO (OH/IA.

OcHOBHBIC BOIIPOCHI.

1. [MousiTus nesitenbHOCTH BeHUYpHBIX (oHIOB (COommitment period, investment period,
capital commitment, capital call, drawdown, hurdle rate,

2. ITpaBa 1 00513aHHOCTH CTOPOH MHBECTULIMOHHOTO (hOHJA - yrpaBistowero napraepa (GP).
3. [IpaBa u 005S3aHHOCTH CTOPOH MHBECTHIIMOHHOTO (OHJA - MapTHEpa ¢ OrpaHUYEHHOU

OTBETCTBEHHOCTHIO (LP).

Jlexuus 1.3. KoprnopatuBHble BeHUypHbIe (OHIIBI U pabdOTa C «OTKPHITHIMU HHHOBAILIUSMU.
VYnpasnenue GoHIOBBIMH CTPpYKTYpaMu. Opranu3zamus paboTsl nenapramenTon. KPI.

OcHOBHBIE BOIIPOCHI:
1. OTtkpbIThie HHHOBaLMK. KopriopaTuBHble BeHUYpHbIE (POHIBI.

2. JKv3HEeHHBII UK AesITeNsHOCTH BEHUYypHOTO (hOoHAA.



3. XapakTepuCTUKU OCHOBHBIX JTaloOB: MPHUBIICYCHHE, WHBECTHUPOBAHUE, VIIPaBJICHHUE,
BBIXO/I.

4. Kitoueble mokazatenu 3 (HeKTHBHOCTH Ha KaXKI0M dTarie.

[Ipaktuueckoe 3anstue 1.1. Paspaborka crtpatermm BeHuypHOro ¢(onma. Ilens 3ansaTus —
[TpakTHueckoe MpUMEHeHHE MOJyYeHHBIX 3HaHUU. Pa3paboTka cTpareruu BeHUypHOro (oHJa.
Bb160p pBIHOYHBIX MPOEKTOB Al (OPMUPOBAHUS WHBECTUIMOHHOTO moptdensa. Pesynprar
3aHatua — @DopMupoBaHHME TMpEACTaBIEHUE O CTpaTeruu (GOHIA W OCHOBHBIX YCIOBHSAX
nesitenibHOCTH (hoHma. dopMma npoBeieHus — 3aluTa CTpaTeruy 1o rpynmnam B gopmaTe Kpyrioro
CTOJIA.

2. Benuypnsbie GoHABI: yIpaBiIeHHE U YKOHOMHUKA

Jlexuusa 2.1: Onenka AesTenbHOCTH BeHUypHOro (onma, ocHoBHbIe mokaszarenu IRR, capital
structure, paid in capital u ap.

OcHOBHBIE BOIIPOCHI:

1. DKOHOMHUKA JI€ATEIbHOCTH MHBECTUIIMOHHOTO (hOHA.
2. ITocTpoeHne 5KOHOMUYECKOH MOAEH AEATEILHOCTH (POH/A.
3. OcHOBHbIE TIOKA3aTeNIN OLIEHKHU JI€ATEIIbHOCTH HHBECTUIIMOHHOTO (hOH/IA.

[Tpaktuyeckoe 3ansrue 2.1. IlocTpoeHne 3KOHOMHYECKOM MOJENN AEATEIbHOCTH BEHUYPHOI'O
donna. Llens 3ansarus — [locTpoeHne 3koHOMUYecKoil Mosienu GpoHa. AHAIN3 SKOHOMUYECKHX
nokaszarenel 3¢dexruBHocTH. PesynmpTar 3aHiATHA — @OpMHpOBaHME MpPEICTABICHHE O
(MHAHCOBOM MOJEIMPOBAHUU JI€ATEIbHOCTH MHBECTUIIMOHHOTO (poHma. dopma npoBeneHus —
CemuHap. AHaiIM3 IPaKTUUECKOTO Kelca.

[Tpaktuueckoe 3anstue 2.2. IlocTtpoeHne 3KOHOMUUYECKOW MOJENH NESITEIbHOCTH BEHUYPHOTO
donna. [IpoextHas paborta.

Ilens 3ansTHss — IlocTpoeHue 3KOHOMHYECKOHM Mozaenu (oHma Ha OCHOBe pa3zpaboTaHHOU
crpaterun. @opmupoBanue noprdens Gounna. Peaynbrar 3aHaTus — 3akpenieHue MaTepuaa mno
(MHAHCOBOMY MOJETUPOBAHMIO AEATENbHOCTH MHBECTHUIIMOHHOTO (hoHna. AHanmu3 noprdend,
KOPPEKTHUPOBKA YCIOBUM JEATENLHOCTH (POHAA U MPEANOCHUIOK (PUHAHCOBOW MOJIEIH.

®opma nposenenus — CemuHap.

[TpakTueckoe 3ansTue 2.3. I[locTpoeHHE PKOHOMUYECKOW MOJEIHN JEATENBHOCTH BEHUYPHOTO
¢donna. [poextHas pabora

Llens 3anstus — [locTpoeHune skoHOMHYECKOM Mojenu (oHa HA OCHOBE pa3zpaboTaHHOMN
ctpareruu. ®opmupoBanue noprdens Gonaa. PezynpraT 3aHaTHA — 3aKpenieHne MaTepuania 1o
q)HHaHCOBOMy MOACIINPOBAHUIO ACATCIIBHOCTH HHBECTUITUOHHOTO CbOH,ZIa. d)opMa IMPOBCACHUA —
Cemmunap. 3ammuTa pador.



3. IIpaBoBo€ peryMpoBaHue ACITEILHOCTH MHBECTUITMOHHBIX (PoH10B B Poccuiickoit deneparuun

Jlexius 3.1: OpraHu3aiMOHHBIE W FOPUIUYECKHE OCOOCHHOCTH PabOTHI «HMHBECTHUIIMOHHBIX)
KoMmmanuii B Poccuu. IHBECTHIIMOHHBIC TOBAPHUIIIECTBA, XO35HCTBEHHBIE O0IIECTBA, MHOE.

OCHOBHBIE BOIIPOCHI:

1. IIPaBOBOE ONPEIEIICHNE MHBECTULIMN, HHBECTULIMOHHOM JEATEIIBHOCTH, HHBECTULIHOHHOTO
dbonga

2. MIPaBOBbIE 0COOEHHOCTH PabOThl MHBECTHIIMOHHBIX KOMIIaHuil B PO

3. OCYILIECTBICHUE MHBECTULIMOHHOW NEATENBHOCTH 4YEpe3 Pa3IMYHbIE OPraHU3alMOHHO-

IIPaBOBbIE (POPMBL.

[Ipaktuueckoe 3amstue 3.1. [IpaBoBoe  perymupoBanue. AHamu3  JICHCTBYIOLIETO
3aKOHOJATENbCTBA. Llenb 3aHsATHS — AHANHM3 JNEHCTBYIOMIETO 3aKoHOAaTenscTBA PD B obmactu
peryinupoBaHusl HMHBECTULIMOHHOW JesTenbHOCTU. Pesynbrar 3ansatus — dopmupoBaHue
IIPEACTABIICHUS] O IIPABOM PEryJHpPOBAHUM HMHBECTULMOHHOW JeATrenbHOCTH B P®D. dopma
npoBeneHuss — CemuHap. AHaiu3 JEHCTBYIOLIEr0 3aKOHOJATENbCTBA (MepapXus IPaBOBOTO
peryiIupoBaHusl).



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (pU3MKa

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

BorunciauTeanbHas MaTeMaTHKA

Heab AMCHUNIMHBI:
CdopmupoBath y CTyJEHTOB CUCTEMATHYECKOE MPEICTABICHUE O:

1) meromax npPUOMMKEHHOTO pElIeHHs Haumboyiee pPAaCHPOCTPAHEHHBIX O0a30BbIX THIIOB
MaTeMaTHYECKUX 3a]1a4;

2) HCTOYHHKAX HOFpeHIHOCTeﬁ H MCTOAaX UX OLCHKH,

3) MeTofax peleHus peleHUs aKTyaabHbIX MPUKIAIHBIX 3a/1a4.

3agauu AMCHUIINHBIL:

1) OcBoeHue Marepuana OXBATHIBAIOIIETO OCHOBHBIC 3a/layd W METOJIbl BBIYHCIUTEIHLHON
MaTEMaTHKH.

2) (1)OpMI/IpOBaHI/Ie HECJIOCTHOIoO npCACTaBJIICHUA O YHUCIICHHBIX METOAAX PCHICHUA COBPECMCHHBIX
HAaYYHBIX MPUKJIAAHBIX 3a1a4.

ITepevenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YyYaIOIIMECs T0JIKHbBI
3HATh:

Oo6acTh MNPUMCHCHUSA, TCOPCTUUCCKHUEC OCHOBBI, OCHOBHBLIC TMIPUHIUIIBI, 0COOEHHOCTH U
COBPEMECHHBIC TCHACHIINU Pa3BUTUSA METOA0B BBIYHMCIIMTETLHOM MaTeMaTHKH.

yMeThb:

HpI/IMeHHTB METOJABI YHCJICHHOI'O aHaJIn3a OJId HpI/I6J'II/I)KeHHOFO peUiCHus 3a/1a4 B obactu cBoei
Hay‘{HO'HCCHe,HOBaTCHLCKOﬁ pa60TBI.

BJAaJ€Th:

HpOI‘ PAaMMHBIMH  CPECACTBAMU pa3pa60TKI/1 BBIYHUCIUTCIIbHBIX aAJITOPUTMOB UW IIPpOrpaMm,
crocobaMu  MX OTJIaAKH, TCECTUPOBAHUA U HpaKTquCKOﬁ IMPOBCPKU  COOTBCTCTBUA
PCAIIM30BaAHHOTO AJITOpUTMA TCOPETUUCCKUM OILICHKAM.



TeMbl U pa3jesibl Kypca:
1. [TorpemrnocTu BeraucneHuit. Yucnennoe auddepeHnnpoBanue.

OcHoBHble Kkiacchl 3a1a4. Knaccudukanus norpemrHocreit. Mammunnas apudmeruka. [Ipumepst
MPUKIIAIHBIX 3a7a4, PelIaeMbIX YUCICHHBIMU METOIAMHU.

2. 33,,[[21‘-121 HHTCPIIOJIAAINH. OcTaTo4YHEIN YJICH HUHTCPIOJIAINN. ITonmmHoMMaIbpHas HHTCPIIOJIAI .

CymiecTBOBaHWE W €IUHCTBEHHOCTh alNreOpanyecKkoro HWHTEPIOJSIIMOHHOTO — MOJMHOMA.
WNurepnonssupionHpli  monuHoM B (opme  Jlarpamka.  Pa3geneHHple  pa3sHOCTH.
WNHuTepnonsuuonHbIi monruHoM B (hopme HrroToHa.

3. Unrepnonsanus no YeOwimeBckuM y3naM. CrutaiiH-MHTEPIIONSALUS.

OcTaTouHbli 4YIEH HMHTEPHONAIUH. BpiOop y310B uHTEpronsuuu. MHoro-uwieHsl YeObimeBa.
CXoauMOCTh MHTEPHOJIUOHHOrO mpouecca. OOyCIOBIEHHOCTh 33/aud  MHTEPIOJILNY,
koHcTaHTa JleGera. KycouHo-moJMHOMUAIbHAS WHTEPHOJALMS HAa NpuUMepe KyOudecKoro
crutaiiHa. [IpuMeHeHNsI THTEPIIOJISALINN C PETryJISIpU3allien 11 PETPECCUH 3aIIyMJICHHBIX JIaHHBIX.

4. YnrcneHHOE UHTETPUPOBAHUE.

Ksanparypusie ¢opmynsl Hpiorona—Koreca u omenka ux mnorpemiHocteil. Ksamparyphbie
dopmynel ['aycca. Metoapl BBIYHCIECHUS HECOOCTBEHHBIX HMHTErpajoB. MeTOAbl BBHIYHUCICHHS
MHOTOMEPHBIX HHTETpasioB, MeToAbsl MonTe-Kapio.

5. Hopwmel. O6ycnoBierrocts CJIIAY. Ilpsimble, UTEepallMOHHBIC M BapUAIlMOHHBIE METOJIBI
pemenus CJIAY.

P-HOPMBI BEKTOPOB, HOPMBI MaTpHII, ONIEPaTOPHbIC HOPMBI MaTpull. M30-MeTpUYHbBIC MaTPHUIIBHI.
Paznoxenne Illypa. HopmanbHble MaTpHIBI, 3HA-KOONPEIACICHHBIC MATPHUIIbI, CHHIYJISIPHOE
paznoxenue (SVD).

[Tpumepsl npumenenus SVD: naTeHTHBIH CEMaHTUYECKUI aHaIN3 IaHHBIX; C)KaTUE JBYMEPHBIX
MacCCHBOB.

[TonsiTust 00yCTOBIEHHOCTH MATPHUIBI U JUHEHHOW cuctembl. Psanel Heiimana, cxopmsiiuecs
Mmatpulsl. JluaronansHoe npeobnananue, kpyru ['epmropuna. LU-pasnoxxenue, metoxn ["aycca,
BbIOOp Benymero siementa. Metonq Xomernkoro. QR-pasznoxkeHune, METOJ HAaUMEHBIINX
KBaJpaToB.

[Tpumep npumenenuss QR pasznoxenus g pemeHus 3anadu perpeccund. Meron Puvapzcona,
4yeOBIIEBCKUN HAOOp TTapamMeTpoB penakcaid. Me-toabl SAxobu, 3eiiaens. Metoasl, OCHOBaHHBIE
Ha MUHUMH3AIUHN KBAaJPaTUYHOTO (YHKIIMOHATIA.

6. [Tpubnrkenne GyHKITHHA.

[Tpubnmxenne pynkuuii B L2 Hopme, opToroHanbHble MHOTOWIeHbI. [Tpubnmxenne GyHkimii B
C-HopMme, ycioBUe anbTepHaHca, anroput™M Pemesa. MHOromepHast MHTEPIIOALUS, pagraIbHbIe
6a3ucHble pyHKuuu. [IpruMeps! HeMMHEHHBIX aNNPOKCUMALUH, UCKYCCTBEHHbIE HEHPOHHBIE CETH.



7. Henunelinpie anreOpandeckue ypaBHEHHS U CHCTEMBI.

Jlokanu3auus xopHed. IlpuHumn cxumaronmx otoOpakeHud. MeToJq HpOCThIX HTEpALUM.
JlocraTtoyHOE yClIOBHE CXOOUMOCTH METOAA IpocThiX urepauuii. Meron Herorona. Teopema o
KBaJpaTUYHOM cxoauMocTu Merona Herotona. Meron cexymux. [Ipumep npukinagHod 3aaadu:
BBIUMCJICHUE PABHOBECHOI'O COCTaBA CMECU XMUMHUYECKUX KOMIIOHEHTOB.

8. Uucnennoe pemenue O/Y. Anmpokcumaiiusi, yCTOWYUBOCTh, CXOAUMOCTb. 3amada Komm.
Kpaessle 3a1aun.

[TonsiTusl anmpokCUMAaIMK, CXOJMMOCTH, YCTOMYMBOCTH Ha IpUMeEpe 3a-Aauu Ui JTUHEHHOro
OJY. OcHoBHasi TeopemMa TEOPUM PA3HOCTHBIX cxeM. Cxema 2-To mopsijaka Jjisl KpaeBou 3a1auu
JU1s1 ypaBHeHUA 2-1o nopsaka. [Ipumepsl MmeTonoB penienus 3aaaun Komu: meroasl Pynre-Kytrsl,
MHO-TOIIArOBbIE METO/IbI, YCIIOBUS MOPSIKA.



AHHOTAUMH K pad04YuM NPOrpaMMam JAUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

I'apmonuveckuii anaau3

Heab AMCHUNIMHBI:

(dbopMHpOBaHUE CUCTEMATUYECKUX 3HAHUN O METOAAaX MaTeMaTUYeCKOTr0 aHajIn3a, pacIupeHue u
yIIIyOJieHHE TaKUX MOHATUH KaK QYHKIUS U P

3agauu AMCUUIIINHBIL:

. (dbopmupoBaHrE y OOYYAIOIIUXCS TEOPETUYECKUX 3HAHMM M NMPAKTHYECKMX HABBIKOB B
TEOpUHU TPUTOHOMETPUYECKUX Psii0B Pyphe U Havaslax (PYyHKIMOHAIBHOIO aHAJIN3a,

® IIOArOTOBKAa cnymaTeneﬁ K U3YYCHHUIO CMCIKHBIX MATCMATUYCCKUX NUCLHUIIINH,

° HpI/IO6p€TeHI/Ie HAaBbBIKOB B IPUMCHCHHUHU MCTOAOB MATCMATHYCCKOI'0 aHa/IN3a B (1)1/131/11(6 u
APYyrux €CTCCTBCHHOHAYYHBIX JUCHUIIIIMHAX.

Ilepevyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaroLIecs JOJKHBI
3HATh:

- OCHOBHBIC (baKTLI TCOpHUU TPUTOHOMETPUUCCKHUX PAOOB q)pre a0COIIOTHO HHTCIPUPYCMBbBIX
q)YHKHHﬁZ A0CTATOYHBIC YCIIOBUS MMOTOYEYHOM U paBHOMCpHOﬁ CXOAUMOCTH,

- TEOpEMbl O IOYWIEHHOM HWHTETPUPOBAHUU U AU(PPepeHInpOBaHNHU, MOPSAKE YOBIBaHMS
KOA((UILIMEHTOB, TEOPEMY O CYMMHUPOBAaHUU psA0B Pypbe METOJIOM CPEIHUX apUPMETHUECKUX
U €€ IPUMEHEHUS;

- OIPCACIICHUE CXOOAUMOCTU B MCTPUUCCKUX U JIMHEMHBIX HOPMHPOBAHHBIX HPOCTPAHCTBAX,
MMPUMEPHI MOJIHBIX U HETIOJHBIX ITPOCTPAHCTB;

- IPUMCPHI IMOJIHBIX CUCTEM B JIMHEMHBIX HOPMHPOBAHHBIX ITPOCTPAHCTBAX;

- OCHOBHBIE TOHATHSA Teopun psagoB @Dyppe 1O OPTOHOPMUPOBAHHOM CHCTEME B
0eCKOHEYHOMEPHOM €BKJIUJIOBOM MTPOCTPAHCTBE;

- OIpeJieNieHus] COOCTBEHHBIX M HECOOCTBEHHBIX WHTETPAJOB, 3aBHCAILIMX OT IMapaMeTpa, UxX
CBOWCTBA; TEOPEMBI O HEMPEPHIBHOCTH, TUDHEPEHIIUPOBAHUN U UHTETPUPOBAHUH 110 TTapaMeTpy
HECOOCTBEHHBIX MHTETPAJIOB, UX IPUMEHEHNE K BBIYMCICHUIO HHTETPAJIOB;

- TOCTaTOYHOE YCJIOBUE IpeacTaBieHus QyHKIMN uHTerpanom dypoe;

- npeoOpazoBanue Oypre aOCOTIOTHO UHTETPUPYEMOIT (PYHKIIUHU U €r0 CBOICTBA;



- OCHOBHBIC TOHATHS TEOPUHM OOOOIIEHHBIX (YHKIHHA, TpeodpasoBanne Dypbe 0000IMICHHBIX
(byHKLUH, €ero CBOWCTBA.

yMeThb:

-pa3naratb (yHKIHUU B TpUTOHOMETpuueckuil pan Dypwe, McciaenoBaTb €ro Ha PaBHOMEPHYIO
CXO/IMMOCTh, ONPEACIATH MOPAIOK yObiBaHus K03 punmentor dypre;

-UCCJICAOBATD IMOJIHOTY CUCTCM B (bYHKI_II/IOHaJ'IBHBIX IIPOCTPAHCTBAX;

-UCCIIEZIOBAaTh CXOJUMOCTh U PAaBHOMEPHYK CXOJUMOCTb HECOOCTBEHHBIX WHTETpajioB C
napameTpoM, 1updepeHuupoBaTh U HHTETPUPOBATH X IO MApaMeETPy;

-IIPEJICTABIIATh PYHKIUHU UHTETpasioM Pypbe; BHIOIHATE peodpazoBanust Dyphe;

-OIepUpPOBaTh C 000OIIEHHBIMU (QYHKIIHSIMHU.

BJIA/IETh:

-MBIIJIEHUEM, METO/IaMHU JJ0KAa3aTEJIbCTB MAaTEMaTUUECKUX YTBEPKICHUM;

-HaBbIKaMH PalOTHI ¢ psAgamMu U HHTErpaiaMu Oypre B pa3nuyHbIX hopmax;

-HaBbIKaMM IPUMEHEHMsI N3Y4YE€HHON TEOpPUU B MaTEMAaTUYECKUX M (PU3UUECKUX NPUIIOKEHUSX;

-YMEHHEM I10JIb30BaThCsl HEOOXOAUMOMN JIUTEPATYPOU JJIsl pEIICHUS 3a1a4.

TeMbI U pa3jeiibl Kypca:
1. Tpuronometrpuueckue psjpl Pypbe A1 aOCOTIOTHO UHTETPUPYEMBIX (PYHKIIHH.

Jlemma Pumana. Tpuronomerpuueckue psabsl @ypre A aOCOTIOTHO HHTETPUPYEMbIX (PYHKIIHA,
cTpemieHne ux kodhduuuentoB k Hymo. [IpencraBieHune yacTuyHOM cymMMmbl psiga Dypbe
uHTerpaisom uepe3 saapo [upuxne. Ilpunumn noxkamusaumu. [IpusHaku luam w Jlunmuna
cxonumoctu psaaoB Oyprwe, criencTus u3 npusHaka Jlunmmuia. PaBHOMEpHAst CXOAMMOCTD PSAJIOB
®ypse. [Tounennoe nnrerpupoBanue u auddepenunponanue psgoB Oypre. [lopsaok yobiBaHus
ko3 PunnentoB Oypoe. Psaapl Pypbe B KOMIUIEKCHOM hopme.

2. CymmupoBanue psaoB Oypbe METOJ0OM CpEeIHUX apuPMETHIECKUX.

CymmupoBanue psjioB @ypse MeTozioM cpenHux apupmernueckux. Teopemsl Beitepmrpacca o
OpUOJIMKEHUH  HeNpepbIBHBIX ~ (YHKUMH  TPUTOHOMETPUYECKMMH U alnre0pandyeckuMu
MHOTOYJIEHAMH.

3. MeTrpuueckue 1 JIMHENHbIE HOPMUPOBAHHBIE TPOCTPAHCTBA.

Metpuueckue ¥ JIMHEHHbIE HOPMHUpPOBaHHBIE NpOcTpaHcTBA. CXOAMMOCTH B METPHUYECKUX
npoctpancTBax. [lonHble MeTpuYecKHe MPOCTPAHCTBA, IOJHBIE JIMHEMHBIE HOPMHPOBAaHHBIE
(6anaxoBbl) mpoctpancTBa. IloaHoTa mpocTpancTBa HemnosHOTa MpocTpaHCTBa HEMIPEPHIBHBIX HA
oTpe3ke (pyHKIMI ¢ MHTErpaJbHBIMH HOpMamHu. CpaBHEHHME HOPM: CpaBHEHHE pPaBHOMEPHOMH
CXOJUMOCTH, CXOJMMOCTEH B CpE€JHEM M B CpelHEM KBagparhuyHoM. llomHble cuctemsl B
JMHENHBIX HOPMUPOBAHHBIX IPOCTPAHCTBAX.



4. beCKOHEYHOMEPHBIE €BKJIUIOBBI IPOCTPAHCTBA.

beckoneuHoMepHBIE €BKIMIOBBI MPOCTPAaHCTBA. P dypbe 110 OPTOHOPMUPOBAHHOW CHUCTEME.
MunumanbHoe cBoicTBO K03 durmentoB Dypre, HepaBeHcTBO beccens. Pasencto [lapceBais.
OpToHOpPMUPOBaHHBIN 0a3uC B OECKOHEYHOMEPHOM €BKIIMAOBOM MpPOCTpaHCTBE. | MiapOepTOBBI
npoctpadcTBa. Heo6xoauMoe U JOCTaTOYHOE YCIOBUSA JJIsl TOTO, YTOOBI MOCIIEA0BATEIbHOCTh
yycea SBISJIACh IOCIENOBaTENIbHOCTRIO KodhduiuentoB @dypre syieMeHTa TruiibOepToBa
IPOCTpPaHCTBA € (PMKCHPOBAHHBIM OPTOHOPMHUPOBAHHBIM Oa3zucoM. CBsi3b NOHATUI HOJIHOTHI U
3aMKHYTOCTH OPTOHOPMHPOBAaHHOU CUCTEMBI.

5. Tpuronomerpuueckue psabl Dypwe 1t GyHKIHMI, aOCOMOTHO HHTETPUPYEMBIX C KBAAPATOM.

Tpuronomerpuueckue psaasl Oypre s QyHKIUH, aOCONIOTHO MHTEIPUPYEMBIX C KBaJPaTOM.
ITonHOTa TPUTOHOMETPUUECKON CUCTEMBI, paBeHCTBO [lapceBai. [lonHOTa cHCTEMBI TOJIMHOMOB
Jlexxannpa.

6. CoOcTBEHHEBIE HHTCIpajibl U HEeCOOCTBEHHBIE HUHTCI'palibl.

CoOcTBeHHBIE MHTETPAIbI, 3aBUCSINUE OT ITApaMeTpa 1 UX cBoiicTBa. HecoOCTBEHHBIE HHTETPATBL,
3aBUCAIIME OT IapaMeTpa; paBHOMeEpHas cxoaumocTb. Kpurepuit Komm paBHOMEpHOU
CXOUMOCTH, [IpU3HAK Beiuepmrpacca. IIpu3nak Hupuxie. HenpepsiBHOCTS,
mudQepeHMpOBaHNe W HWHTETPUPOBAHHE M0 MapaMeTpy HECOOCTBEHHBIX HHTETPAJIOB.
IIpuMeHeHrne TEOpUM MHTErpajoB, 3aBUCAIIMX OT IIapaMeTpa, K BBIYUCICHUIO OIPENEICHHBIX
uHTerpanoB. Murerpansl Aupuxie u Jlamnaca. MaTerpanst Diniepa - ramma u 6era-QyHKIUY.

Bripaxxenue 0eta-QyHKIuu yepe3 ramma-(yHKIIHIO.

7. UnTerpan Oypee.

Nurterpan ®ypoe. IlpencraBnenue (ynkiuu unTerpasiom dDypwe. [IpeodpazoBanme Dypne
a0COJIFOTHO MHTETPUPYEMOH (DYHKIIMHM U €r0 CBOMCTBA: HEMPEPBHIBHOCTD, CTPEMJICHUE K HYJIIO Ha
6eckoneunoctu. ®opmynsl obpamenus. [IpeodpasoBanre @ypre NPOU3BOAHON U MPOU3BOIHASL
npeobpazoBanus Oypoe.

8. IIpocTpaHCTBO OCHOBHBIX (DYHKIIMHA M IPOCTPAHCTBO OOOOIEHHBIX (DYHKITHIA.

[TpocTpaHCTBO OCHOBHBIX (PYHKIMI M NMPOCTpPaHCTBO 0000LIeHHBIX (yHKIMHA. PerynsphHbie u
CUHTYJIsIpHBIEe 0000mIeHHble (yHKIMU. [lenpra-QyHKuMA. YMHOXEHHE O000OLIeHHON Ha
O0eckoneuHo muddepenupyemyo. CXOIUMOCTh B TPOCTPAHCTBE OOOOIIEHHBIX (PYHKITUH.
Juddepenumponanrie 00001IEHHBIX (QYHKIUH.

9. IIpeobpazoBanne Oypbe 000OIICHHBIX (DYHKITHH.

[TpeoOpazoBanue dypbe 0000meHHbIX ¢yHKIHA. [IpeodbpazoBanne Dypbe NTPOU3BOIHON U
npousBogHas mpeobpazoBanus Dypee.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (pU3MKa

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

I'opoa kak Tekcr

Heab AMCHUNIMHBI:

- opmupoBanue y oOydaromierocsi MOHUMaHUs OOBEKTa KaK €IUHOW MEXIUCIUTUTMHAPHOM
CUCTEMBI, COCTOSILEN U3 MHOKECTBA 3JIEMEHTOB, B3aUMOJICHCTBYIOIUX MEXKIY COOOM.

3agauu AMCHUIIINHBI:
- U3yYUTh METOJbI U METOAMKU aHAJIN3a KOMIUIEKCHOTO 00BEKTA;

- HAy4YUTHhCS TMPUMEHSATh HABBIKM aHAIM3a KOMILJIEKCHOTO 00beKTa (TOPOACKOW CHCTEMBI,
OTIIMYAIOIIEHCS YHUKAIBHON TUIOTHOCTBIO TOPOJACKON TKaHu, - CaHkT-IleTtepOypr) ¢ moMoribio
Pa3IMYHBIX AUCHUILTUHAPHBIX ONTHK.

IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUsI 1O JUCHUIJIMHE (MOYJII0)
B pe3synbrare ocCBOCHUS AUCIUIUIMHBI 00YYarONIUecs JOMKHBI
3HATh:

— METOAWKH TIOCTAaHOBKH TIIEIM M CIOCOOBI €€ JIOCTHDKEHHWS, HAyYHOE TIPEJCTaBIICHUE O
pe3yabpTaTax o0paboTku HHPpOpPMaLINH;

— OCHOBBI OpraHu3anvu U COBPCMCHHBIC MCTOAUKHU COLIMAJIBHOT'O B3aUMOJEUCTBUSA C Y4eTOM
KYJIbTYPHBIX, STHUYCCKHX, BO3PACTHBIX U I'CHACPHBIX OCO6CHHOCTCﬁ;

— IPUHUUIIBI U HTHCTPYMEHTBI OPTaHU3aLMU U YIIPABICHUS IPYIIIOBON KOMMYHUKALMEH;

— OCHOBBI TEOPUHU MEXKYJIBTYPHON KOMMYHHUKAIIMA K OCOOCHHOCTH IPEJICTaBICHUN KYJIbTYp APYT
0 JIpyre ¢ Y4eTOM HalIU4us OOIIEro EHHOCTHOTO KOHTEKCTa, (hopMUPyeMOro HH(GOpMaIlMOHHON
cpenoi;

— NMpOo(heCCHOHANIBHYIO JIEKCUKY U KaK KOPPEKTHO MPUMEHSTh HABBIKM PELICHHs CTaHIapTHBIX
3aa4 MpoeCCUOHATLHON AEATENbHOCTH Ha OCHOBE MH(POPMALMOHHON M OMOIMorpaduueckoi
KYJIbTYpbl C NpPUMEHEHHEM HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH, a TaKke C
Y4€TOM OCHOBHBIX TpeOOBaHUN HMHPOPMAIIMOHHOI 0€30MaCHOCTH.

yMeThb:

— HaxoJIUTh W KPUTUYECKH aHAIM3UPOBaTh HH(MOpPMALNIO, HEOOXOAMMYIO [UISl pelleHus
MMOCTaBJIICHHON MCCIEIOBATEILCKOM 33,



— BUJACTH B3aMMOCBSI3U U IIOHHUMATh HGO6XOI[I/IMOCTB INPUMEHCHUA CHUCTEMHOI'O IoAaxoaa IJIsd
peHICHUSA UCCIICAOBATCIILCKUX 3a/1a4,

— OIPEAeTATH KPYT 3a/1a4 B paMKax BEIOPaHHBIX BHIOB IPO(ECCUOHATLHON NeSTEIbHOCTH,
— CTaBUTb LIETH B NPOPECCUOHANTBHON ACSITETLHOCTH UCXOS U3 UMEIOIIHUXCS PECypCOB;

— 3(PEeKTUBHO OCYIIECTBIATH COIMATLHOE B3aUMOCHCTBHE C YUETOM PA3IMYHBIX KYIbTYPHBIX,
STHUYECKHUX, BO3PACTHBIX U T'€HJIEPHBIX OCOOEHHOCTE;

— OpraHuU30BbIBATH KOMMYHHKaAIINIO, COTPYAHHUYECTBO, pa3BUBasa AKTHUBHOCTbD,
CaMOCTOATCIIbHOCTb, MHUIITHATUBHOCTDb YHACTHUKOB COLIUAJILHOI'O B3aHMOﬂeﬁCTBHH;

— KOHCTPYKTUBHO-KPUTHUYECKH MOJXOANTH K PEUICHUIO CTaHAAPTHBIX 3a/1a4 MPo(ecCHOHANBHOM
JeSITeILHOCTH Ha OCHOBE MH(OPMAIIMOHHON 1 OMbInorpaduieckoil KyIbTypsl C IPUMEHEHHEM
UH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, a TaK)KE C YY€TOM OCHOBHBIX TpeOOBaHMIA
nH(OPMAIMOHHON 0€30MIaCHOCTH;

— TpaBWIBHO CTaBUTh 3aJa4yd 110 BBIOPAHHON TEMAaTHKE, BBIOMpATh MJIs HCCIICIOBAHUS
HEOOXOIUMBIE METO/EI.

BJIAJ1€Th:

— HaBbIKAMU KPUTHUYCCKOI'O aHAJIM3a W OLCHKH COBPCMCHHBIX HAYYHBIX ,Z[OCTI/I)KGHI/Iﬁ u
PE3YIbTATOB ACATCIBHOCTH 11O PCIICHUIO UCCIICA0BATCIIbCKUX U IPAKTUYICCKUX 3a/1a4;

— MCXaHU3MaMH IMOUCKA, KPUTHUYCCKOI'O aHaJIn3a U CUHTE3a HHq)OpMaHHH.

TeMbI U pa3jeiibl Kypca:
1. McTopus u monuTuka

Cankr-IlerepOypr 3aHumMaeT 0oco00oe MECTo B pocCUICKON ucTopuu. bosee AByX BeKOB OH ObLI
cronuueil Poccuiickoil UMIepuu U celuac COXpaHsAeT CTaTyC KyJbTYpPHOTO U IyXOBHOTIO LIEHTpa
CTpaHbl. B paMKax TeMbl pacCMaTpUBaeTCsi HCTOPUUECKOE U MOJUTHYECKOE cTaHOBIeHNE CaHKT-
[TerepOypra kak yHUKaJIbHOW CHCTEMBI.

2. Apxurekrtypa

Apxurekrypa Cankrt-IlerepOypra uMeer yHUKalbHOE 3HAYEHUE HE TOJIBKO B POCCUICKOM, HO U
00LIEMHPOBOM HCTOPUKO-KYJIBTYPHOM KOHTEKCTe. MccaenoBanue apXuTeKTypHOTO Haciaenus u
€ro nmpeoOpa3oBaHus CBSI3aHO TAK)KE C PA3BUTUEM TEXHOJIOTUN U HEOOXOJUMOCTBIO BBIITOJIHEHUS
BAXHEHIINX COLMATBHBIX, MOJUTHUYECKMX W OCTETHYECKUX 3a/ad, KOTOpble JOJIKHBI
nepeaBaThCs Yepe3 apXUTEKTYPHBIE COOPYKEHUSI.

3. Jluteparypa



B paMkax paHHON TeMbl JnMTepaTypa paccMaTpUBAaeTCsl KaK BHJ HMCKYCCTBA C Y4ETOM
U3MCHYHUBOCTH HUCTOPUYCCKOT'O KOHTCKCTA. OCO6BII>'I AKIICHT JOCJ1acTCA Ha TIIOHATHUHN
«Xy/I0’KECTBEHHAs JIuTepaTypay. B nmporecce u3ydeHus: JaHHOU TEMbI TAKXKe JIeJTAeTCs aKLIEHT Ha
CIICAYIOIIMX AacIleKTaX, KakK CBsI3b PaHHUX (QOpPM JHUTEpaTypsl C (HOJIBKIOPOM, MOHHUMAHUE
[EJIOCTHOCTH TMPOU3BEACHUS, O0YCIOBICHHOW aBTOPCKOW TO3WIIMEH, a TakKe pPOJIM aBTOpa B
MPOU3BEICHUU B TIIEJIOM. TakKe WCCIEAYIOTCS XyJIOKeCTBEHHAas ¢opMa, 3SCTETHYECKast
OpraHu3alys U KOMIIO3UIIMS TEKCTa KaK BBIPAKEHHUS XYJI0KECTBEHHOM peanbHOCTH. ['opon
paccMaTpuBaETCs, B IEPBYIO OYEPE/Ib, UEPE3 IEPEOCMBICIIEHNE KIIACCUUECKUX IIPOU3BEICHUM.

4. DKOHOMUKA U YpOAHHCTHKA

ConuanbHO-?5KOHOMHYECKHE U HUCTOopuueckne ocobeHHoctn pa3BuTus Cankrt-IlerepOypra
YUUTBHIBAIOTCS MPH MJIAHUPOBAHUU UH(PACTPYKTYPHI U PA3BUTUU TOPOACKON cucTeMbl. JlanHas
TeMa KOMILJIEKCHO OXBaThIBAET BOMPOCHI YCTPOMCTBA TOPOACKOTO MPOCTPAHCTBA, B TOM YHUCIIE
CTPOUTENILCTBO HOBBIX OOBEKTOB, HATAXKUBAHUE CAHUTAPHOU U SKOHOMUYECKOU UH(PACTPYKTYP,
a TaKkKe DHKOJOTMYecKne OCOOCHHOCTH. B pamkax TeMbl paccMaTpuBalOTCd OCOOCHHOCTHU
apxutektypbl Cankt-IlerepOypra u ee pa3BUTHE, a TaK)Ke€ TaKWe aCMEKThl, KaK peryispHas
3acTpoiika, COpa3MEepPHOCTh TOPOJCKUX aHCaMOIIeH ¥ IPUPOAHON Cpebl, TapMOHUS U MONIU(OHUS
pa3IMYHBIX dIMO0X M apXUTEKTYPHBIX CTUJICH, COYETaHHE PETHOHATBLHOTO U CTOJMYHOTIO,
BOBJICUCHUE MPUTOPOJOB B €AMHYIO TOPOJCKYIO arjomMepainuio. OcoOyr poib TakKe UIrpaeT
pa3BUTHE KOHIIENIIMM YMHOTO ropo/ia.

5. Jluzaiin

J:[HSafIH OonpeacsiCT MW MO3BOJACT BBIPA3UTH OCTCTUYCCKOC OTHOHICHUEC UYCJIIOBEKA K
JEHCTBUTEIILHOCTU C YUYCTOM DOCTCTUUCCKHUX, COHNHUAIBHO-IIOJIUTUYCCKUX, SKOHOMHUYCCKUX U
KYJIbTYPHBIX HOPM. I[I/ISaI\;IH TAaK)XXC CBsA3aH C paI_II/IOHaJ'II/BaI_II/Ieﬁ u (I)YHKL[I/IOHaJII/I3aI_II/IeI71
MaTCpUAIIbHOTO IIPOCTPAHCTBA, COCTABIIAIOMICTO OKPYXKCHUC YCIIOBCKA, d TAKIKEC C PA3JIMYHBIMU
criocooaMu nepeaayn I/IH(i)OpMaI_II/II/I " OTHOIICHHA K MATCPUAIILHOMY MHUDPY. B FOpOI[CKOfI cpeaec
JU3aliH paccMaTpuBacTCAd B Ooiee MAPOKOM U MaCCOBOM KOHTCKCTC.

6. lckyccTBO

B pamkax gaHHON TeMbl pacCMaTpUBAIOTCS OCOOEHHOCTH TBOPUYECKOTO Mpolecca B UCKYCCTBE:
«MBIILIEHUE 00pazaMu», CO3[JaHUE BBIMBIIUIEHHOIO MHpPA, CBSI3b BBIMBIILIEHHBIX 00pa3oB C
peaIbHOCTHIO, BBIMBIIUIEHHBIE 00pa3bl Kak croco0 BbIpakeHUs peajbHOcTU. Mccnemyrorcs
3HAYCHMsI TEPMUHA «00pa3» B prtocoduu, ICUXOJIOTHH, UCKYCCTBO3HAHHH, & TAK)KE OCHOBHBIC
CBOMCTBa XYJI0’)KECTBEHHBIX 00pa3oB: OOBEKTUBHOE U CYOBEKTUBHOE, WHIUBUAYalIbHOE U
0000111eHHOE, peabHOE M BBIMBIIUIEHHOE, U300pa)kK€HHOE M BBIPAKEHHOE B XYI0’KECTBEHHOM
obpaze. [Ipeamer nuckyccTBa - B TOM YHCJI€ B TOPOJCKON Cpejie - MPe/CTaBIsAeTCs] KaK MOJEIb
MUDA U BBIpaXEHHE aBTOPCKOTO CO3HAHUS.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

[denoBasi penyranus u OpeH

Heab AMCHUNIMHBI:

CucreMaTu3upoBaTh W yIIYOWTHh 3HAHHUS CTYACHTOB B 0OO0JacTH JEJIOBOM  pemyTaiuw,
dbopMupoBaHus OpeHa U ero pemyranui. HayduTs MOHUMaTh U CIIOJIB30BAaTh OPEH]] KaKk 0COObII
TUTT KOMMYHUKAIIUH, a TaK )K€ OCBOUTh METOJIbI OPCHINHTA.

3agauu AMCHUIINHBIL:

YMETh aHAIM3UPOBATh PETHOHAIBHBIE OPEHIBI M WCIOJB30BaTh MHPOPMAIMIO O MPUHITUIIAX,
MpaBWIaX U MOJIEISAX OpeHIMHTa B OyIyiiei mpodeCCHOHATBHON NeSTSIIbHOCTH.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)
B pe3synbrare ocBOCHUS AUCIUIUIMHBI 00YJarONTUecs JOIKHBI

3HATh:

- IPUHLUIIBI YIPaBIeHUs OpeH1aMu;

- OCHOBHBIE MOJIEJIN OLIEHKH OpeH[a;

- MApKETUHTOBbIE KOMMYHUKALINH.

- 9TUYCCKUC HOPMBI U CTAHAAPTHI B ITPAKTHKE pOCCHfICKOl"O Ou3Heca

yMeThb:
- pa3zpalaThIBaTh KOHLEMIUY O3UIIMOHUPOBAHUS OpEHI-UMUTIXKA,

- IPOBOJUTH aHAJIN3 KOMIUIEKCca (paKTOPOB, BIUSIOIIMX HA BOCIPUATHE OpeHa MoTpeOuTeIsIMu
yepe3 paszUuHble KaHaJibl TMOJy4YeHUus UHPOpMalus, BKIOYas COOCTBEHHBI  OMBIT
UCMOJb30BaHUsl  OpeHja; BBIABIATH  MPUYUHBI  BO3HMKHOBEHHMSI  HEYJOBJIETBOPEHHBIX
noTpeOHOCTE KOHKPETHBIM OpEeHJIOM, a TaKke BO3MOXKHBIX MyTel e€ MpeojosieHus (CMeHa
OpeHna, cMeHa BOCIPUSATHS U T.IL.);

- BBIABJSITH MEAHA-TIPENIOYTCHHS] TMOTpeOuTENed uisi OOecredeHus: ONTHMAIBHOTO 4YHCia
BO3MOJKHOCTEH JJIT KOHTAaKTa C OpeHI0M;

- ONpCACIIATh BBITOABI OT HpHOGpeTCHI/Iﬂ 6pCHI[OB OCJICBBIMU CCTMCHTAMU.

BJAaJ€Th:



- HaBBIKaMM U3YUYCHUA BIUAHUA PA3JIMYHBIX MAPKECTHUHIOBEIX CTUMYJIOB Ha BOCIIPHUATUC 6pCHI[OB
N IIOBCACHUC HOTpGGHTCHeﬁ B OTHOIICHHH 6peHI[0B; HCCIICAOBAaHUSA BOCIIPHUATUA 6peHI[OB
HOTpe6I/ITCJI$IMI/I W UHTCPIIPETALNHA MTOJTYUYCHHBIX PC3YJIbLTATOB.

TeMbl U pa3jesibl Kypca:

1. BBenenue B OpeHAMHT

[TonoxxeHue u 3HaUeHHe OpEeHIMHTa B CTPYKType Ou3Heca

[Touemy «OpeHbI» ObIBaIOT HE 3 (PEKTUBHBI?

Paz6op 3¢ pexTuBHBIX KelcoB

Ot Ou3Heca K KOMMYHHUKAIUSM 32 MSTh 111aroB

YpOBHU KOPIIOPATUBHBIX CTPATETUH M KOPIIOPATUBHAS CTPATETUs OYAyIIero
[Icuxonorus u pU3NOIOTUS — IBE OCHOBBI MPOGUIUPOBaHUS ayTUTOPUH OpeHa
2. Tunsl 6penauara. OCOGEHHOCTH MPOEKTUPOBAHUS

Pa3Butne coBpeMeHHOro OM3HECa KaK OTPAKEHHUE apXUTEKTYphl OpeH/1a
BzaumopeiictBue OpenioB. Turonorust OCHOBHBIX HallpaBJIeHUN OpeHIHTa
[Tpumepbl pa3BUTHS apXUTEKTYPHI OpeH/Ia B BU3YAIbHON KOMMYHUKAIIH
KopnopatusHsiii OpeHANHT

CBs13b KOPIOPATUBHOTO OpeHa ¢ MPOAYKTOBBIMH: OT NOTPEOHOCTEH K LIEHHOCTSIM
[Torpeburenbckuil OpeHUHT: 0COOEHHOCTH MPOEKTUPOBAHUS
Puteiin-OpeHuHT: 0COOCHHOCTH MPOEKTUPOBAHUS KaHAJIIOB KOMMYHHUKALUH

3. Ilate cTpaTeruii 3¢ pekTHBHOr0 MHHOBAIMOHHOTO OHU3HECA

[1aTh cTpaTeruil M UX B3aUMOJIEHCTBUE: OM3HEC, MAPKETUHT, OPEHAUHT, AU3aiiH, KOMMYHUKallUU

BI/ISHCC'CTpaTeFI/II/I " CTPATCTUH MAPKCTUHI'A

bpeHaHr — TOCTpOEHHWE CTpaTEerMd Ha OCHOBE TEOPUHM YEThIPEX TMCUXOTHUIOB H HMX
B3aUMOJIENCTBUS

Pa3BuTHe B KOMMYyHHKAIUAX

JuzaitH—cTparerus

CuHXpoHU3alUs CTpaTeruil OM3Heca, MapKeTUHTa, AU3aiiHa 1 KOMMYHHKAIUI
AKTyaJbHbIE KEHCBI B PAa3BUTUU CTPATErHi

4. Metadopa 6pena

CpenctBa 00pa3HOM BRIPA3UTEIBHOCTH

Ponb MCTa(I)OpLI B HaquOﬁ 1 UCCIIEA0BATENILCKOM IEATEIbHOCTH



®durnocodckue aceKThl TOHATHS MeTadopbI

[Tpumeps! 3¢ hexTuBHBIX MeTadop B chepe HHOBALIUI

5. ITHCTpyMEHTBI 1 METOAMKH MPOSKTUPOBAHUS U yIIPaBIeHUS OpEeHI0M
HccnenoBanust B OpeHIUHIE

KitroueBble HHCTPYMEHTBI UCCIIEIOBAHU B OpEHIUHTE

OTnuuus OT UCCIIEIOBAaHU B MapKETHHTE

['my6unHoe nHTepBHIO, MeToarka SCORE

KaptupoBanue

I/IHCprMeHTBI CTpaTCrun: apxXCTUIlbl B 6peHZ[I/IHI‘e, KapTa MNO3WLIMUOHUPOBAHUA BOCHPHUATUSA
OpeHna, OeHUMapKUHIbIYaK



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

JAnHamMuyeckue poIHKU

Heab AMCHUNIMHBI:

@opMHPOBaHUE Y CTYACHTOB TEOPETUYECKHX 3HAHMWA W TPAKTHYECKUX HABBIKOB B 00JacTu
(YHKIMOHUPOBAHUS AMHAMUYECKUX PBIHKOB, TUHAMUYECKHX MOJICNICH, BBIABICHHUS CIIpOCa U
IIPEIOKEHUS,

3agauu AMCHUIINHBIL:

-OBJIAJICHHE METOJaMU W TMpueMamu cOopa, oO0paboTku u aHanmmu3a uHpopMaHuH O (PaKTopax
BHEIIIHEW U BHYTPEHHEHN CpeJlbl OPraHU3aluy JUIs IIPUHATHUS YIIPABICHYECKUX PEIICHUM;

-IIOCTPOEHUS BHYTPEHHEH MH(OPMALIMOHHON CHUCTEMbI OpraHu3aluu A coopa uHpopMauu ¢
LEJIbIO MPUHATHUS PELUICHHUH, TUTAHUPOBAHUS IEATEIBHOCTH U KOHTPOJIS;

-OBJIa/ICHUE METOJIaMU IOJIrOTOBKM OTYETOB IO pe3yjbTaTaM MH(QOPMAIMOHHO-aHAIUTHYECKON
JeSITeTbHOCTH U OLEHKH 3()(hEeKTUBHOCTH.

IlepeyeHb MuIaHUPYEMBIX Pe3yJbTATOB 00YUYEeHHUS 110 JUCHHUILIMHE (MOYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIMECs T0JIKHbBI
3HATh:

[Tonxombpl K aHATU3y CTaTUCTUYECKHUX JAAHHBIX C IENbI0 UIeHTU(UKAIUMN (UHAHCOBBIX PHUCKOB,
CHUCTEMY OCHOBHBIX MAaKpPOSKOHOMHUYECKHX M COLMAJIbHBIX IIOKa3aTelied OTEYeCTBEHHON H
3apy0eKHOU CTAaTHCTUKH.

OcCHOBHbBIE TMOJIOKEHHUSI TEOPUM MPHUHATHUS YNPABICHUECKUX PEIIEHUN; METOAbl OLEHKU
3 (PEKTUBHOCTH TPHUHATHIX PEHICHUH; TOIXO0Abl K aHAIU3y JAESITEIBHOCTH HKOHOMHYECKOTO
CcyOBeKTa;

yMeTh:

Ot6uparh, aHAIM3UPOBATh M O00padaThIBATh JaHHBIC [JI1 OCYIIECTBIECHHWS MOHUTOPHHTA
KOHBIOHKTYPHI PBIHKA , OIICHUBATh €€ TUHAMUKY, OIICHUBATh PUCKH.

AHaJ'II/ISI/IpOBaTB COMPSPKCHHOCTL CONHUAJIBHO- DSKOHOMHUYCCKUX MPOLECCOB U 3KOHOMHYCCKUX
HOKaBaTeHCﬁ; O606H.[I/ITB U TMPOAHATIM3UPOBATL JAHHBIC BMHCCHOHHOﬁ, WHBECTULIMOHHON H
HpO(I)CCCHOHaHBHOﬁ ACATCIIBHOCTHU, AHAJIU3UPOBATH PA3JIMYHLIC CTATUCTUYICCKHUEC ITOKA3ATCIIN



BJaJ€Th:
Haprikamu MMPOBCACHUA CTATUCTUUCCKOTIO U aHAJIUTUYCCKOI'O aHaJIM3a PbIHKA,
HaBbIKaMH O606I_HCHI/I$I W MHTCPpIPpCTAUXU JaHHBIX;

HaBbIKAMHU pacyeTa OCHOBHBIX IIOKa3aTelel, XapaKTepU3ylOIIMX YPOBEHb cCIpoca U
PPEIIOKEHUS

TeMbl U pa3jesibl Kypca:
1. DKOHOMUKA KaK JUHAMHUYECKS CHUCTEMA

DKOHOMHKA Kak JUHaAMHWYECKasls CHUucCTEMa. Z[I/IHaMI/I‘IeCKI/Ie OJICMCHTBI MW HUX BKIIOYCHUEC B
OKOHOMHNYECCKHE MOJICIIN

2. lnnaMuuecKkue MoJIeu

Mojaend 3KOHOMHYECKOTO pocTa. VYuer 3ama3apIiBaHUS IIpu BBOJC (1)OHI[OB. O,Z[HOCGKTOpHaH
MOJCJIb OINTHMAJIbHOI'0O 3KOHOMHUYCCKOI'O poCTa. Hennneitneie JUHAMHWYCCKHNEC CHUCTCMBI.
OntuMansHOE YIIpaBJICHUC JAMHaAMHU4YCCKUMHU CHUCTCMaMHU. Monenu BSaHMOHCﬁCTBHH
HOTpG6HT€J’I€I>i u HpOI/I3BOI[I/ITeJ'ICI7L Moaenu YCTAaHOBJICHUSA paBHOBCCHOﬁ OCHBI

3. DxoHOpU3MKA
[Tonsitre 06 skoHODH3UKE. MOeNIN B3aUMOICHCTBHSI IOTPEOUTENICH U TIPOM3BOAUTEIICH.

Monenu yctaHOBIIEHUSI paBHOBECHOH 1ieHbI (DBaHca, Banbpaca, MoJienb, YUYUTHIBAIOIIAS 3aI1achl
toBapa). Mozaenu JIoTTku-BoabTepphbl B 9KOHOMHUKE.

4. MopaenupoBaHue WHQIAINN

MogenupoBanue uHpasuuu. CymHocTs uHOuAUMU. MccnenoBaHne MHQUIALUU C TOMOIIBIO
TPEXCEKTOPHOM S5KOHOMHUKH. Y CIIOBUS BOSHUKHOBEHUS M caMONoiepkaHust MHsun. BiusHue
UHQIIALUN Ha IPOU3BOJICTBO.

5. Mopenu coTpyqHUYECTBA U KOHKYPEHIIMU

MopnenupoBanue 1ed OOLIECTBEHHOIO pa3BUTHS. Maremarnyeckass Te€opusi OOIIECTBEHHOIO
BbIOOpa. MoJienin COTpyIHUYEeCTBA U KOHKYPEHIIHH.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

JAnddepennuaibubie ypaBHeHUs

Heab AMCHUNIMHBI:

O3HAKOMJICHHE CITyIIaTeNied ¢ OoCHOoBaMH IU((EpPEeHIMATBHBIX YPABHCHHA W TOATOTOBKA K
U3YYEHHIO JAPYIHMX MaTEeMAaTUYECKUX KYpCOB — TEOpUH (DYHKIMHA KOMIUIEKCHOTO TEPEMEHHOTO,
ypaBHeHI/Iﬁ MaTeMaTHUYEeCKOU (1)I/I3I/IKI/I, OIITUMMH3AIINU n OIITUMAJIBHOT'O YIIpaBJICHUA,
(yHKIIMOHAJIBHOTO aHAIM3a U JIp.

3agauu AMCHUIINHBIL:

. NpUOOpETeHUE CITyIIATEeNIIMA TEOPETHYECKUX 3HAHMKA M NPAKTUYECKUX HABBIKOB B
obnactu peLIeHus IIPOCTEUIINX Qg depeHIaTbHbIX YpaBHEHUH, JIMHENHBIX
Qg epeHInaIbHBIX YPAaBHEHHIH U CUCTEM, 337ad BapUAIIMOHHOTO WMCYUCIICHUS, UCCIICAOBAHMS
3amauy  Komm, wccinenoBaHuM OCOOBIX pEIICHHd, IMOCTPOSHHs M HccienoBaHus (Pa3oBBIX
TPACKTOPUI aBTOHOMHBIX CUCTEM, HAXOXKIEHUS NEPBBIX UHTETPAJIOB U PEIICHUS C UX ITOMOLIBIO
HEJIMHEHWHBIX CUCTEM U YPaBHEHUH B YACTHBIX IIPOU3BOJHBIX, PEIICHUS JTUHEUHBIX YPABHEHUN U
CHCTEM C [IepeMEHHBIMU KO3 UIIeHTaMH;

M IIOATOTOBKA CHyHIaTCHeﬁ K U3YYCHHUIO CMCIKHBIX MATEMATUYICCKUX NUCHHUIIINH;

. MpUOOpETEHNE HABBIKOB B NPUMEHEHUH METOJO0B AU(QEepeHUraIbHbIX ypaBHEHUI B
(¢u3KKe U JPYTUX €CTECTBEHHOHAYYHBIX TUCIUILINHAX.

ITepedyenb miIaHMpPyeMbIX pe3yJIbTATOB 00y4YeHHs MO0 TUCHUIINHE (MOAYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOMKHBI
3HATh:

[Tpocreiimme Tunel auddepeHHnanbHbIX — YpaBHEHHH, METOAbl MOHMXKEHUs IOpsJIKa
TuddepeHIaIbHbIX YpaBHEHUH.

OcHoBHbIE (GOpMyJBl OOLIEr0 M YAacCTHOTO pELIEHUS JMHEHHBIX CHCTEM M YpaBHEHHH ¢
MOCTOSTHHBIMU KO3 (ULIMEHTaMU, ONIPEIeIEHE U CBOMCTBA MATPUYHON SKCITIOHEHTHI.

VYcnoBus CymecTBOBaHMs U €IMHCTBEHHOCTH peleHus 3aaauu Koy Ju1si HopMaabHBIX CHCTEM
Qg depeHIMaIbHbIX YPaBHEHUH U [T YpaBHEHHS N-TO MOPSJIKa B HOPMAJIBHOM BHJIE, XapaKTep
3aBHCUMOCTH pellIeHul OT HayaJdbHbIX yciaoBui. [ToHsTHE 0cO00TO0 peneHus.

[TocTanoBKY 337124 BapHAIMOHHOTO UCUYUCIICHUS.

OCHOBHBIC IIOHATUS M CBOWMCTBA (1)8.30BLIX TpaCKTOpI/Iﬁ ABTOHOMHBIX CHCTCM, KJ'IaCCI/I(I)I/IKaI_II/IIO
MMOJIOKEHUH paBHOBCCHUSA JIMHEMHBIX aBTOHOMHBIX CHCTEM BTOPOTI'O IOpAIKa.



[ToHdTHE nEepBOro MHTErpana HEIMHEHHBIX CHCTEM JU(PQEpeHIHNATbHBIX YPaBHEHUH, HX
IPUMEHEHUE Ul PEIICHUN ypaBHEHUN B YACTHBIX MPOU3BOJHBIX IEPBOrO MOPSAIKA, YCIOBHS
CYLIECTBOBaHMUS M €JUHCTBEHHOCTH peuleHust 3anauu Komm ans ypaBHEHHS B 4YaCTHBIX
IIPOU3BOHBIX MIEPBOTO MOPSAKA.

CtpykTypy 0OLIEro penieHus JUHEHHBIX CUCTEM C MepeMeHHbIMU KO3 dullneHTaMu, CBONCTBA
onpenenutens Bponckoro, gopmyny JlnyBumis-Octporpanackoro. CBoWicTBa HyJIeH pelieHUin
nuddepeHIralIbHBIX YpaBHEHUM BTOPOTo nopsiaka (Teopema Lltypma).

yMeTh:
Pemarts npocteitmue nuddepeHianbuble ypaBHEHUS, IPUMEHITh METO/IbI IOHUKEHHS MOPSIKA.

Pemate nuHelHbIE ypaBHEHHS M CHCTEMBbl C TOCTOSHHBIMH KO3((UIMEHTAMH, MPUMEHSThH
MATPUYHYIO OKCHOHEHTY K pEUICHHUI0 CHCTEM JIMHEHHBIX YPaBHEHHUH C TOCTOSHHBIMHU
K03 (ppHUIHEeHTaMH.

Hccnenosath 3a1avy Komm. Haxoguts 0co0bIe peliCHuA YpaBHCHHA IICPBOI'0 IIOpsAAKa, HC
paspC€icHHOIr0 OTHOCUTCIIbHO HpOHSBOI[HOﬁ.

HCCHGI{OB&TB PAa3IMIHBIC 3aJa9 BAPUALIMOHHOI'O NCUHUCIICHUA.

HaXO[[I/ITI) IMOJIOKCHUS PpPaBHOBECHUA, CTPOUTH JIMHCAPHU30BAHHLIC CHCTCMBbI B OKPCCTHOCTHU
IMOJIOKSHUH PAaBHOBCCUA, ONPCACIATL THUII IIOJIOKCHHA PaBHOBECUA U CTPOUTH (1)2130131)16
TPaCKTOPHUHU JIMHEHUHBIX CUCTEM BTOPOI'O IIOPsA KA.

Haxonuth mepBble MHTErpanbl cucreM AuQdepeHlInanbHbIX YpPaBHEHHM, MPUMEHATb WX IS
pellleHus] TMPOCTEUIINX HETUHEHHBIX CcHUcTeM. PemiaTh JMHEHHbIE ypaBHEHUS B YaCTHBIX
MIPOU3BOHBIX MIEPBOTO MOPSAKA.

[Tpumensts hopmyny JInyBuinsa-OcTporpaackoro ¥ METO/1 BapHallii NOCTOSTHHBIX [Tl peIlIeHUs
YpaBHEHUW BTOPOTO TOpsA/Ka € TepeMeHHbIMH Kod(pdurnumentamu. ccrnemoBats cBoiicTBa
pemieHnii quddepeHInaIbHbIX YpaBHEHUM BTOPOTro MOpsAKa ¢ moMolbsto Teopemsl Lltypma.

BJAJ€Th:
Jlormyeckum MBIIIJICHUEM, METOAaMH JOKa3aTCJIIbCTB MAaTEMATHYCCKUX YTBep)KHeHHﬁ.

HaBrsikamu pemicHuss MW HCCICAOBaHUA ,I[H(l)(pepeHI_[I/IaJIBHBIX ypaBHeHI/Iﬁ n CHCTEM B
MAaTEMaTHYCCKUX U (1)H31/I‘ICCKI/IX MPUITOKCHUSAX.

YMeHHeM MoJb30BaThCsi HEOOXOAUMON JTUTEPATYPO.

TeMbl u pa3jaesibl Kypca:
1. Ilpocreiimue Tumnsl JudepeHaIbHbIX YpaBHEHUN

OcHoBHble mOHATHA. lIpocreiime TUNBI YpaBHEHUM T[EpBOrO TMOPSAKA: YpaBHEHUS C
pa3lIeNSAOMUMHUCS  TEPEMEHHBIMH, OJHOPOJAHbBIEC, JIMHEHHBbIE, YpaBHEHHUS B  MOJHBIX
muddepennuanax. Materpupyromuii MHOXKHTENb. MeTo1 BBEJEHUS MMapaMeTpa i YpaBHEHUS
MIEPBOTO MOPSAJIKA, HE PA3PEIICHHOT0 OTHOCUTEILHO MPOU3BOAHON. METO1bl MOHM>KEHUS TOPSIKA



middepeHManbHEIX  ypaBHEHHIA. Hcnonp3oBanne  ONHOMApaMETPUYECKUX  TPYIHI
npeoOpa3oBaHuil sl MOHWKEHUS TopsiiKa T PepeHInaTbHbIX YPaBHEHUH.

2. Jluneitapie qudepeHraabHble YpaBHEHUS U CUCTEMBI ¢ TIOCTOSSHHBIMU K03 puineHTaMu

®opmyna o0LIero peueHus: JTUHEHHOro OAHOPOAHOrO YpaBHEHMsI n-ro mopsiaka. OTbiCKaHue
pelIeHusl JIMHEWHOIO0 HEOJHOPOJHOIO B cCllydae, KOIJa IIpaBas 4acTb YpPaBHEHUS SBISETCS
KBa3UMHOIOYJICHOM. YpaBHeHue Oilniepa. lccnemoBaHue KpaeBbIX 3ajad s JIMHEWHOIO
ypaBHEHUS BTOPOro MopsiiKa (B YAaCTHOCTH, MPH HAIMYMU Majoro mapaMeTpa Mpu crapiuen
npou3BoHOM). Dopmysna 00IIero pemeHus JTUHEHHOW OJHOPOIHOM CHCTEMbl YPaBHCHHH B
cllydae MPOCTBIX COOCTBEHHBIX 3HAYEHMH MAaTpHIbl KO3(QPHUIHMEHTOB cucTeMbl. Teopema o
NPUBEJCHUN MaTPUILIbI TMHEHHOTO MpeoOpa3oBaHus K )KOpAaHOBOM Gopme (0e3 10Ka3aTeNbCTBA).
®dopmyna o0IIero penieHnus TUHSHHON OJJHOPOIHOW CHCTEMBI B CIIydae KPaTHBIX COOCTBEHHBIX
3HaYeHUN MaTpULbl KOAP(UIMEHTOB cUCTeMbl. OTBICKaHUE PELICHUs TUHEWHOW HEOTHOPOIHON
CHCTEMBI B CiIy4ae, KOT/1a CBOOOIHBIE YWICHBI YPABHEHUH SBISIOTCS BEKTOP-KBa3UMHOTOUJICHAMH.
MarpuydHasi SKCIIOHEHTa M €€ HCIIOJIb30BaHUE JUIA MONydeHHs (HOpMyIbl OOIIETo pemieHus U
petenust 3anaun Koy a1 TMHEHHBIX OJHOPOIHBIX U HEOJHOPOAHBIX CUCTEM.

3. DIEeMEHTHI BapualiMOHHOT'O UCYHUCIICHUA

OcHosnble noHsTHs. [IpocTeiimas 3ajaua BapuallmOHHOIO HCUYMCIEHUS. 3aa4ya co CBOOOAHBIMU
KOHIIaMU; 3a7ada Uil (yHKIIMOHAIOB, 3aBUCSIINX OT HECKOJIBKUX HEW3BECTHHIX (DYHKIHMHA, U
3amada a8 (YHKOMOHAJOB,  COACPXKAIIMX  IPOM3BOIHBIC  BBICHIMX  TTOPSIKOB.
W3onepumerpuueckas 3aia4a. 3aaaya Jlarpanxa.

4. UccaenoBauue 3amaun Ko

Teopema cyliecTBOBaHUS M €JUHCTBEHHOCTH penleHHs 3anauu Komm Uit HOpMaabHBIX CHCTEM
Qg epeHInaIbHBIX YpaBHEHUH U 1711 ypaBHEHHUS N-TO TMOPSJIKa B HOPMaJIbHOM Buze. Teopema
0 NPOAOJKEHUH PEIIEHUN HOPMAJIBHBIX CUCTEM. XapaKTep 3aBUCUMOCTH penieHus 3aga4u Komm
OT MapaMeTpoOB U HAaYaJIbHBIX JIaHHBIX: HENPEPBIBHOCTh, AU(pdepeHurpyeMocTs. 3anada Komm
JUIsL YpaBHEHMsI TEPBOrO MOpPsAKa, HE pa3pelieHHOrO0 OTHOCUTENbHO Mpou3BOAHONH. OcolOble
peneHusl.

5. ABTOHOMHBIE crcTeMBbl AU(PepeHINATbHBIX YPaBHEHUH

OcHoBHBIE IOHATHSA U CBOMCTBa (ha30BbIX TpaekTopuil. Kiaccudukaiius noaoxxeHuil paBHOBECHS
JUHEWHBIX aBTOHOMHBIX CHCTEM YPaBHEHUM BTOPOTO MOpPsIKA. XapaKTep MoBeACHHS (Pa3oBbIX
TPACKTOPUII B OKPECTHOCTH TMIOJOKEHUS PABHOBECHUS ABTOHOMHBIX HEJIMHEHHBIX CHUCTEM
YpaBHEHUM BTOPOrO MOPSAKA. Y CTOWYMBOCTh U ACUMIITOTHYECKAs YCTOMYMBOCTH MOJIOKEHHUS
paBHOBECHS] aBTOHOMHOM CUCTEMBI. JlOCTaTOUYHBIE YCIOBUSI aCUMIITOTHYECKOM YCTOMYMBOCTH.

6. HepBLIe HUHTCIpaJIbl U JIMHEHBIE OOHOPOJHBIC YPABHCHUA B YaCTHBIX MMPOU3BOJHBIX IIEPBOT'O
nopsiaiKka

OcHoBHBIE TIOHATHUS U CBOMCTBa (ha30BbIX TpaekTopuil. Knaccudukanus nonoxxeHuit paBHOBECHUS
JUHEHWHBIX aBTOHOMHBIX CHCTEM YPaBHEHHUM BTOPOTO MOPsIKA. XapaKTep MoBeACHHS (Pa3oBBIX
TPAGKTOPUII B OKPECTHOCTH IMOJOKEHUS PABHOBECHS ABTOHOMHBIX HEJIMHEHHBIX CHUCTEM
yYpaBHEHUN BTOPOTO MOpPSAKA. Y CTOMYMBOCTh W ACUMIITOTHYECKAS] YCTOMYMBOCTH MOJIOKECHUS
PaBHOBECHSI aBTOHOMHOM CHUCTEMBI. J[0CTaTOYHbIE YCIOBUSA ACUMIITOTUYECKON YCTOMYUBOCTH.

7. Jluneitnple auddepeHnranbHble ypaBHEHUsS W JIMHEWHBbIE cHcTeMbl auddepeHInalbHbIX
YpaBHEHMH ¢ TepeMEeHHBIMU K03 PUIIneHTaMu



Teopema cymiecTBOBaHMs M €IMHCTBEHHOCTM pemieHMs 3agaun Komwm Ui HOpMalIbHBIX
JUHEHUHBIX CHCTEM YPAaBHEHUW U JUI1 YpaBHEHUS N-TO IOpsJKa B HOPMAaIbHOM BUJIE.
OynpaMeHTanbHas cucTeMa M (yHAaMEHTalbHAs MaTpHUIla PElICHUH JIMHEHHON OIHOPOJHOMN
cucTeMbl ypaBHeHHU. CTpyKTypa OOIIEro pemieHus JUHEHHONH OAHOPOAHON W HEOAHOPOIHOU
cucreMbl ypaBHeHuil. Onpenenutens Bponckoro. @opmyna Jlnysuwis-Octporpaackoro. Meron
BapHallM¥ IOCTOSIHHBIX I JINHEHHOM HEOJHOPOJIHOM cuctembl ypaBHeHMM. CrencTBus s
JIMHENHBIX YpaBHEHUM n-ro nopsaka. Teopema llItypma u cnencrsus us Hee.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

3aKoHOAATEJIbCTBO B KOMMEP4YECKOM 1eATeJIbHOCTH

Heab AMCHUNIMHBI:

N3yuenue 3akoHonarenberBa Poccniickont denepanuu Ui yCIEUIHOTO BEICHUSI KOMMEPYECKON
JIeATEIbHOCTH.

3agauu AMCUUIIINHBIL:

[To3HaKOMUTH CTYAEHTOB C OCHOBHBIMH C OCHOBHBIMU De/iepaibHbIMU HOPMATUBHO-TIPAaBOBBIMU
aKTaMH, pETYJIHPYIOIIUMH H pErIaMEeHTPUPYIOIIMMHU BeneHue OusHeca B Poccwuiickoit
®enapannu, TAKUMU Kak:

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)
B pe3synbrare ocBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOMKHBI
3HATh:

- OCHOBHBLIC HOPMLI B obciactu mpaBa, pPEryjupyromue "W perilaMCHTUPYIOIIHNEC BCIACHHUC
KOMMepquOﬁ JIesITeNbHOCTH B Poccun

- TpaBOBbIE OCHOMBI, OTHOCs3HECS K (denepaibHbIM HOPMATUBHO-TIPABOBBIM  aKTaM,
PETYJIMPYIOIIUM U PETAIMEHTHPYIOIINM BEICHUEKOMMEPUECKOM IeATeIbHOCTH B Poccun

yMeTb:
- OPUEHTUPOBATHCS B 3aKOHO/IATEILCTBE B c(pepe KOMMEPUECKOM e TEIbHOCTH

- INPUMCHATH COOTBCTCTBYIOIIHEC ITPABOBBIC HOPMBI.

BJIA/1€Th:

- HaBBIKAMH YT€HUS, IOHUMAHUS U IPUMEHEHHS] HOPMATUBHBIX MPABOBBIX aKTOB B c(hepe BEACHUS
KOMMEPYECKOU JIeITENbHCTU B PO

- HaBbIKaMHU IMOATOTOBKHW OCHOBHBIX IIPAaBOBBIX JOKYMCHTOB, CBA3aHHBIX C IIPABOOTHOIICHHUAMU B
KOMMep'-IeCKOI\/'I JCATCIIBHOCTH

TeMbl u pa3jaesibl Kypca:



1. Kommepueckas eaTenbHOCThb

Oepnepanbubii 3akoH  oT 28.12.2009 N 381-®3 (pen. or 01.04.2022) "O6 ocHoBax
rOCYJapCTBEHHOTO PETYJIMPOBAHUS TOPTroBOM JesTenbHOCTH B Poccuiickoit denepanuun. Buabl
TOPrOBOM, TOPrOBO-IIOCPEIHUYECKON AEIATEIBHOCTU. Y cityrd. ToBapel. MapkupoBaHue TOBapOB.
peryJivpoBaHUe OTHOIICHHUM B 00JIaCTH TOProBOU AESITEILHOCTH.

2. AHTUMOHOITIOJIBHOE 3aKOHOJaTCJIILCTBO

AHTHMOHOIIOJIBHOE 3aKO0HOIaTeIbCTBO. Denepanbhbiii 3akoH oT 26.07.2006 N 135-D3 (pea. ot
01.04.2022) "O 3amuTe

koHkypeHuu". [Ipuanunel. O6bexThI. [Ipedepenmun.

3. Hamorosslii KozieKC

"HanoroBsiit konekc Poccuiickoii @enepannu (dacts BTopas)" ot 05.08.2000 Ne 117-D3 (pen. ot
28.05.2022). Crpykrypa. Pasmensi. I'maBa 33. Toproseii cOop. OObekThl. I[lmaTenbuiuku.
[Topsimok ucuncnenus u ymniaaTsl coopa. OcoOEHHOCTH.

4. bupxel

JestenbHOCTh TOBapHbIX Oupk. DenepanbHbiii 3akoH "OO OpraHW3oBaHHBIX Toprax" oOT
21.11.2011 N 325-®3. ToBapusle bupxu. CriennanuzupoBanHbie Oupxu. OyHKIUU.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

HN3yyenue meaua

Heab AMCHUNIMHBI:

JucuumvHa HampasieHa Ha (OPMHPOBAHUE 3HAHUH M KOMETSHLIUH 1O YIPABJICHUIO U3YYEHUIO
COBPEMEHHBIX MEJIHA, OCBOCHHUE METOJOB CO3JaHMS M  YIPABICHUA COBPEMEHHBIM
MEJAMAKOHTEHTOM, U3yEUHHE CIIOCOO0B CIIOCOOHBIX MPOU3BO/ICTBA KOHTEHTA JIJIsl pa3HbIX KaHAJIOB
KOMMYHUKAI[UU U1 YMEHHIO IPUMEHATh 3HAHUS Ha MPAKTUKE.

3agauu AMCHUIINHBIL:

HAYYUTh CTYJCHTAa OCHOBHBIM TNPUHIMIIAM OpraHu3anuu 3((HEeKTUBHOW KOMMYHHKAIIMOHHON
MEINaCTPYKTYpbI, BhICTAaMBaHUIO 3()(PEeKTUBHON METUAaKOMMYHHMKALIMYA U aHAIN3Y PE3YyIbTOTOB
paboThI C COBEPEMEHHBIMH MEIHA.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)
B pe3ynbrare ocBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI

3HATh:

- TEPMHUHOJIOTHIO, UCIIOJIb3YEMYIO B COBPEMEHHBIX MEINA;

- COBPEMEHHBIE MEIUACTPYKTYHI,

- cnenu UKy co3JaHUIKOMMYHUKAITMOHHONW HHPPACTPYKTYPHI.

yMeThb:
- IPUMEHATHh METO/IbI JJIs1 paboThI C ME/INa;
- IJTAHUPOBATh pabOTY MO CO3/IaHUNI0 KOMMYHUKAIIMOHHBIN MMEIUACTPYKTYpHI;

- OlleHUBaTh 3(h(hEKTUBHOCTH MeTHUA.

BJAaJ€Th:

- OCHOBHBIMH NPUHIUIIAMH OpraHu3anuu 3G PpeKTHBHON KOMMYHUKAIIMOHHONW MEeTUacTPYKTYpPHI.

TeMbl U pa3jeiibl Kypca:



1. BBenenue B u3yueHue Meaua

OCHOBHbBIC TOHATHS U TCOPHU COBPCMCHHLBIX MCIHA. Cucrema JKaHpOB COBPCMCHHBIX MCIHUA.
MCI[I/IaHJ'IOH_[aZ[KI/I 1 TCHACHIIMH PAa3BUTHA

2. Tunosorus Mmequa

O61ectBeHHo-TtosuTHYeckue. Jlenosele. Pexnamubie. Hayuno-no3naBatenbHble. JlutepaTypHo-
XynosxectBeHHble. PazBnekarenbuble. Conmenua. Tunonornueckuii aHanus U3gaHUM U IpOrpaMm

3. MeaunaniaHupoBaHue

[InanupoBanue MyJnbTHUMEOUA UCTOPHUM U paboTa NpoekTHOM pemakiuu. PazpaboTka
MYJIbTUMEAUHHOTO KOHTeHTa. On-line cepBHCHI A CO3/aHUS U BEPCTKH MYJIBTUMEIUHHOTO
KoHTeHTa. [TyGnukanus u pabora ¢ ayautopuei

4. Yupenutenbckue npuzHaku CMU

Yupeaurensckue npuznaku CMU. Tunonoruss CMU. M3narenbckre U BelaTeIbHbIE TPU3HAKH.
AyauTOpHBIE NPU3HAKY U3JaHUI U IPOrpaMM

5. MenuanotpebaeHue

MynpTHMeaHa M KOHBEPIeHTHOCTh  COBPEMEHHBIX  Menua.  MenuanorpebiieHue.
Juddepennmanus xapakrepy ayIuTOPHH: 00IMIEPOCCHIICKHE MEKPETHOHAIBHBIE. pETHOHAIBHBIE.
napTHIHEIE, HaIMOHAJIbHBIE, THUYECKHE, KOH(EeCCHOHAIBHEIE, OTpacJIeBBIE,

npodecCuoHANIbHBIC, BO3PACTHBIC, MYXCKHE, )KEHCKUE, NeTCKUE. JIOKaaTbHOCTh, TEPUOIUYHOCTD U
croco0, pacnpocTtpanenus B aynuropun CMU



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJ/jieHHOCTB: YnpaBJjieHUe HHHOBAIIMSIMU B OM3Hece

HNuaBecTHIIMOHHBIN aHAJIN3

Heab AMCHUNIMHBI:

aHAM3UPOBAaTh M WHTEPIPETUPOBATh (PUHAHCOBYIO, OYXraiTepcKyl0 M HHYI HH(POPMALHIO,
COJIePKAIIYIOCS B OTYETHOCTH MPEANPHUIATUN Pa3InYHbIX (OpPM COOCTBEHHOCTH, OpPTaHU3AIHA,
BEJOMCTB U T.I. M HCIOJb30BATH TOJTYYECHHBIC CBEICHHS JUIS MPHHATHS YIPABICHYECKHX
peLeHui.

3agauyu AMCHMILINHBI:

- BeZICHNE aHAJTUTUYECKON paboTHl B 00JIaCTH YKOHOMHKH 1 (PMHAHCOB.
IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)
B pe3ynbrare ocBOCHUS AUCITUIUTMHBI 00YYaIOIINECs JOJIKHBI

3HATh:

- IIPHUHOUIIBI (1)OpMI/IpOBaHI/I${ JCHCKHBIX IIOTOKOB KOMIIAaHMM B 1ICJIOM H €€ OTACIbHBIX
HMHBCCTHUIIMOHHBIX IIPOCKTOB;, OCHOBHBIC IMPUHIUIIBI n METOAbI HMHBCCTHUIIMOHHOT'O
MMPOCKTUPOBAHUA;

- a0COJIOTHBIE W OTHOCHUTENIbHBIE I10Ka3aTeld SKOHOMHYECKOW OIIEHKHM HWHBECTHIIMOHHBIX
MPOEKTOB;

- METOAbI OICHKH PHUCKOB ITPpU PCIICHUU BOIIPOCOB HHBECTUIITMOHHOT'O ITIPOCKTUPOBAHUS; BOIIPOCHI
TOCYHAapCTBECHHOI'O PETYJINPOBAHUA NHBCCTULIUOHHOT'O ACATCIIBHOCTH.

yMeTb:

- OCYILIECTBJIATh MOUCK U aHAJIM3 CTaTUCTUYECKOH, MpaBoi M MHOW MHGOPMALUU AJIS peIIeHUs
BONPOCOB HHBECTHIIMOHHOTO IPOEKTUPOBaHMSA, OOOCHOBBIBATH NPUBJICUCHHE BHEIIHUX U
BHYTPEHHUX HWHBECTHUIIMHA, PACCUMTHIBATh MapaMeTpbl JEHEKHBIX MMOTOKOB WHBECTHIIMOHHBIX
MIPOEKTOB.

BJAACTh:

- METOogaMn 3KOHOMPI‘—I€CKOI7I OLICHKHU 3(1)(1)6KTHBHOCTI/I NHBCCTUIITMOHHOT'O HpO@KTa, METOAaMUu
(UMHAHCOBOW MAaTEeMaTUKH I pacdyeTa OTIASIbHBIX IOKa3aTened (UHAHCOBOM MOIENH



pealM3allud TMpPOEKTa, HaBbIKaMU (opmupoBaHUS Ou3HEC-TUIaHA, OLEHKU PUCKOB MPOEKTOB,
HABBIKAMU HCIIOIH30BAHUS TOCYAApCTBEHHBIX HHBECTHIIMOHHBIX TIpedepeHITHii.

TeMbl U pa3jesibl Kypca:
1. ITousiTue HHBCCTHUIIMOHHOI'O MMPOCKTUPOBAHUS. HpOCKTHaH JOKYMCHTAal M.

OnpeneneHHe HWHBECTUIMOHHOTO IPOEKTa W OCHOBHBIC  aCMEeKThl HMHBECTHUIMOHHOI'O
npoekTupoBanus. IIpoekTHas JOKyMeHTaluss - OHW3HEC-IUTaH, TEXHUKO-DKOHOMHUYECKOE
000CHOBaHHE, TPOCKTHO-CMETHAS JIOKYMCHTAIIMH, HHBECTUIIMOHHBIA MeMopaHiyM. Ha3HaueHnue
Ou3Hec-IJIaHa ¥ OCHOBHBIC METOJHMKH €r0 COCTaBJICHHUsA. THITOBBIC OIIMOKH IPH COCTABICHUU
OM3HeC-IIaHA.

2. Buemnue 3(h(eKThl pu peann3anuyi HHBECTUIIHOHHOTO IPOEKTa

OcoOeHHoCTH pacyeTa KIIIOYEBBIX TOKazaTened (QuHancoBoro osddexra s cioydas
WHBECTUIMOHHOTO TIPOCKTA C HEOMPEICIICHHBIM CPOKOM OKOHYAHHUS €ro peanu3anuu. Pazmmuus
OILICHKA WHBECTUIIMOHHOT'O TIPOCKTA B IIEJIOM M JUIS OTJCILHOTO YYaCTHHUKA. PacueT KIIFoUeBBIX
nokazareseil ¢guHancoBoro 3ddekra s coOCTBEeHHOro KamuTana. [lokasarenu mpsMoro u
KOCBEHHOTO 3KOHOMHYecKoro 3¢ dekra. Meronuka pacyera mokasareneii 0romxeTHoro 3ddekra
1 3¢ exTuBHOCTH. [TOHATHS COIMAIBHOTO U AKOJOTHYECKOTO (D PEKTOB.

3. IToxopl K ONPEEIIEHNIO CTAaBKU JUCKOHTHUPOBAHUS

CYH_IHOCTB CTaBKH JUCKOHTHUPOBAHUA ITPH OLICHKC HHBCCTUILIUMOHHBIX ITPOCKTOB. Yyer I/IH(1)JISII_[I/II/I,
APyroro BaJIFOTHOI'O JSKBHBAJICHTA B CTAaBKC IOUCKOHTUPOBAHUS. OcobenHoctu IMPUMCHCHHA
MCTO/Ja pacucTa CpCI[HGBSB@IlICHHOfI CTOMMOCTH KaIlluTalla KOMIIaHHUU IIpHU OIIPCACICHHN CTaBKU
JAUCKOHTHPOBAHUA. MeTtobl OIIPCACIICHUA OOXOAHOCTHU COOCTBEHHOI'O KaIlMTajda KOMIIaHHHU.
Hcnonb3oBanue CBeI[eHI/Iﬁ KOMITQaHU-aHaAJIOTOB Ipu pacdceTe OO0XOOHOCTH COOCTBEHHOTO
KamuTaia. BBI60p 6e3pHCKOBOI>'I craBku. Cxema IMMOCTPOCHUSA CTABKU HOHUCKOHTHPOBAHUSA
KYMYJIATHBHBIM MCTOOOM.

4. AHanu3 U ynpaBlieHHE pUCKaMH UHBECTULIMOHHOTO IIPOEKTa

[ToHsiTHE HEOMPENENIEHHOCTH U PUCKA. THIBI MHBECTULMOHHBIE NPOEKTOB IO CTENEHU PHUCKA.
®axtopsl pucka. Knmaccudpukanus puckoB MHBECTHIIMOHHOTO MpOeKTa. MeTo/ibl BBIABICHUS U
aHanmu3a puckoB. KonuuyecTBeHHbIE M KaueCTBEHHbIE METOJbl OLEHKHM PUCKOB. CrocoObl
yIIpaBJIEHUS] pUCKAMH.

5. NuBeCcTHIIMOHHBIN KIuMaT B Poccun

[ToHsiTHE THBECTULIMOHHOTO KJIMMaTa cTpaHbl/peruoHa. IIpsiMbie 1 KOCBEHHbIE MEPHI FOCYAapCTBA
B MOJJEPXKKE MHBECTHLIMOHHOrO mpouecca. HopmatusHo-nipaBoBas 6a3a P® perynmupoBanus
OTHOILIEHUH B cepe MHBECTUPOBaHUs. PEHTHHI M MHBECTUIIMOHHOM NMPHUBIIEKATEIILHOCTH CTPAHbI
Y PETHOHOB.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

HNHcTuTynnoHa/IbHble H MPABOBbIe PAMKH /1Jisl 0M3Heca

Heab AMCHUNIMHBI:

DopMHpOBaHUE HEOOXOIUMBIX 0a30BBIX 3HAHHMH 00 MHCTUTYIIMOHAIBHBIX M MPABOBBIX aCHEKTax
Ui OM3HEca, a Takke BBIPAOOTKAa CIIOCOOHOCTH y CTYIEHTa K aKTUBHOW pean3allid CBOUX
3aKOHHBIX ITPaB U BBIIIOJHEHUIO O00S3aHHOCTEN

3agauu AMCHUIINHBIL:

[To3HaKOMUTH CTYAEHTOB C OCHOBHBIMH C OCHOBHBIMU DejiepalbHbIMU HOPMaTUBHO-TIPAaBOBBIMU
aKTaMH, pETYJIHPYIOIIUMH H PErIaMEHTPUPYIOIIMMHU BeieHue OusHeca B Poccwmiickoit
®enapaunu, TAKUMU KakK:

bromxetHsiil kosiekc Poccuiickoit Deneparuu
Hanoroseit Konexke Pocceniickoit ®denepanuu
I'paxmanckuit kogekc Poccutickon denepannu

®enepanbhbiii 3akoH oT 24.07.2007 N 209-@3 (pen. ot 03.07.2016) "O paszButum Majioro u
cpenHero npennpuHuMarenscTsa B Poccuniickoit @enepanun”

®enepanbublit 3akoH oT 08.08.2001 N 129-®3 (pen. ot 28.12.2016) "O
rOCy/IapCTBEHHOW PETUCTPALIUU IOPUANUECKUX JTUI] U UHIUBUAYATbHBIX MPEANpUHUMAaTENneit”

®enepanbHbiii 3ak0H OT 26.12.2008 N 294-®3 (pen. ot 05.12.2016) "O 3amure mpas
IOPUAMYECKUX  JIMII M UHAMBUAYAJbHBIX  MpeANpUHUMATENIe IpPH  OCYIIECTBIECHUU
roCcy/1apCTBEHHOTO0 KOHTPOJIS (HaA30pa) U MyHUIIMIATIBHOTO KOHTPOJIs"

®enepanbHblif 3akoH 0T 22.05.2003 N 54-D3 (pen. ot 03.07.2016) "O npuMeHEeHUH KOHTPOJIBHO-
KacCOBOIM TE€XHHMKM HpPU OCYLIECTBICHMM HAJIMYHBIX JEHEXKHBIX PacueToB U (MJIM) pacdyeToB C
MCII0JIb30BAaHUEM DJIEKTPOHHBIX CPEJICTB IUIaTexa"

"OK 029-2014 (KAEC Pen. 2). OOmepoccHiickuii Kiaccu(PUKaTOp BHUIIOB IKOHOMHUYECKOM
JIeITeNbHOCTH "

Oenepanbubiii 3akoH  "OO WHBECTUIIMOHHOW JesTeNbHOCTH B Poccuiickont denepanuu,
OCYILIECTBIIsIEMO B (popMe KarUTaIbHBIX BIOKeHHH" oT 25.02.1999 N 39-D3



A Tak e Hay4MUTb CTYJACHTOB YMTaTh, IOHUMATh U YMETh MPUMEHPITh HOPMATUBHO-TIPABOBbIE
aKThl B CBOEH JEATENbHOCTU U XKU3HU. CaMOCTOATENbHO HM3YYHUTh JIPYTU€ BBDKHBIE HOPMBI,
Harpumep,

®enepanbhblii 3akoH oT 07.05.2013 N 78-D3 (pexn. ot 28.11.2015) "O6 ynoJHOMOYEHHBIX TIO
3almTe mpas npeanpuaumaresnei B Poccuiickoit @eaepanun”

®denepanbHblii 3aKOH "O HEKOMMEPUYECKOM AeSTEIbHCTOCTH .

IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUs 10 JUCHHUILJINHE (MOIYJII0)
B pesynbpTaTe 0CBOCHMS TUCIMIUIMHBI O0YYarOIIHECs TOKHBI

3HATh:

- OCHOBHBIC HOPMBI B 00CTIACTH MpaBa, PEryIUPYIONINE U PETIAMEHTUPYIOIINE BeJIcHUE On3Heca
B Poccun

- [IPAaBOBBIC OCHOBBI, OTHOCAIIHECS K I'PAKJAAHCKOMY, 6IO,Z[)K6THOMy, HaJIOTOBOMY KOJACKCaM P®

- TPaBOBBIE OCHOMBI, OTHOCs3MecsS K (enepaabHbIM HOPMATHBHO-TIPABOBBIM  aKTaM,
PEryIUPYIOIINM U pEraJIMEHTUPYIOIIMM BeieHne OusHec aB Poccun

yMeThb:
- OPUEHTUPOBATHCS B 3aKOHOAATEILCTBE B cpepe NpeAIPUHUMATENBCKON JEATENBHOCTH

- NPUMCHATDH COOTBCTCTBYIOIINEC ITPABOBBIC HOPMBI.

BJIa/1eTh:

- HaBBIKAMH YTE€HUS, TOHUMAHUS U TPUMEHEHHS] HOPMATUBHBIX MMPABOBBIX aKTOB B c(hepe BeACHHS
MPEAIPUHUMATENBCON AeATEeNbHCTH B PD

- HaBbIKaMHU MMOATOTOBKHW OCHOBHBIX IMPABOBBIX JOKYMCHTOB, CBA3AaHHBIX C IIPABOOTHOUICHUAMU B
HpGI[HpHHHMaTeHBCKOﬁ JACATCIIBHOCTH

TeMbl U pa3jaeiibl Kypca:

1. bromxeTHslit konekc Poccuiickoit @enepannn

Crpykrypa. [Ipumenenne, OCHOBHBIE aclieKThl. Pa3nensl.

2. Hanorossiit Konekc Poccuiickoit ®eneparun

Hanorosoe yrpoiictBo B P®. Bunst Hanoros. Paccyer HamoroB. OcoO0eHHOCTH HATOTOMCUUCIICHUS
3. IlonsATHE M CYIIHOCTH ITpaBa

[TonsiTue u cymHocTh mpaBa. IIpaBoBble HopMmbl. Mcrounuku mpasa. IIpaBoBoil 0oObIuai,
IOPUINYECKUN MTPELECHT, HOPMAaTUBHBIN aKT.

4. I'paxxnanckuit kogekc Poccuiickoit denepanuun



Crpykrypa. Paznensl. [Ipeanpunumarensckas AeATeIbHOCTh TpakaaHuHa. FOpuandeckue nuia
(ToHsATHE, TPABOCTIOCOOHOCTD U T.J).

5. Masioe u cpennee npeanpuHuMaresnbcTBo B Poccuiickoit ®enepannn’

®3 "O pa3BUTHH MaJIOr0 M CpEeAHEro IpeanpuHuMaTenbcTBa B Poccuiickoit @enepanun’.
Cy0nexTsl. Kateropuu cyobexToB. Peectp nmpeanpuHumaresnei.

®3 "O rocymapCTBEHHOM pErucTpalMi  HOPUIUYECKUX JIMI W WHJIUBUIYAIbHBIX
npeanpuaumaresnen”

@3 "O npuMeHEeHUN KOHTPOJIbHO-KAaCCOBOM TEXHUKH ITPHU OCYLLECTBICHUH HAJIUYHBIX JEHEKHBIX
pacyeToB U (WIK) paCUETOB C UCIOJIb30BaHUEM JIEKTPOHHBIX CPEACTB ILIaTexa"

6. @3 "O06 obs3aTenbHBIX TpeboBaHMUIX B PD"

KiroueBbie acnieKThl HOBOTO 3akOHa 00 00s3aTeNbHBIX TpeOoBaHUsAX B Poccituckoit deneparumn.
OcobGenHocT 1 HOBOBBeIeHH . [locnecTBUS U pa3BHUTHE.

7. OKBD/I

Ob6mmepoccuiickuii knaccuukaTop BUAOB SKOHOMUYECKON NEATEIbHOCTH: MPUHIIUIT YCTPOHCTBA
knaccudukaropa. Criocod npumeHeHus. JIneH3upyembie BUAbI ACSITETbHOCTH



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

HNuTerpanuoHHble npouecchbl 1 OPraHu3aluu

Heab AMCHUNIMHBI:

IIO3HAKOMWUTb THIIOJIOTHSAMH OpraHU3alMi, HX JEATEIbHOCTbIO, KOHKYPCEHTOW CpPEIOH,
MHTEIPALIMOHHBIMU IIPOLIECCAMM.

3agauu AMCUUIIINHBIL:

- popMupoBaHre 0a30BBIX 3HAHWN 00 OPTaHMU3ANMIX U UX JCATCILHOCTH, (DOHIAX OpraHU3AINH,
pEHTa0eNbHOCTH;

- IMPAKTHUYCCKOC OCBOCHHC CTYACHTAMH IIOAXOHOB K paspa60TI<e HpOI[YKTOB/CepBI/ICOB,
OPUCHTHUPOBAHHLIC HaA OIIBIT U HOTpe6HOCTI/I KIIMCHTOB,

- DPa3BUThb Yy COTPYAHHUKOB HaBbIKM, HEOOXOOuMble Jsi pa3pabOTKu Ou3HEC-MOJENH,
OpPUEHTUPOBAHHOM Ha OIBIT U MOTPEOHOCTH KIMEHTOB.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 10 JUCHHUILJIMHE (MOYJII0)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- IPUHLUNBI GYHKIMOHUPOBAHUS OpraHu3aluu

- (hpyHKHOHMpPOBaHUE OpPraHU3aluy KaK "[eI0CHOro opranuzama”

- BIMAHUC UHTCTPAIVOHHBIX IPOUCCCOB OPraHn3anuu Ha €€ YCIICIIHOCTb

yMeThb:

- aHAIM3UPOBATH PadOTy OPraHU3AMU C TOUYKH 3PEHHUsI CACTEMHOTO TIOJIX0Aa U MHTETPAIMOHHBIX
BIIMSTHUN

BJAaJ€Th:

- HaBbIKaMH (I)OpMI/IpOBaHI/I}I HHTCFpHpOBaHHOﬁ MOZCIIN OpTraH3alnuu

TeMbl U pa3jeiibl Kypca:



1. Tunosiorus opraHuzamui

[TonsiTHe U BUABI OpraHu3anuii (MpeanpusTuii), GyHKIUU U LEIU B COBPEMEHHBIX YCIOBHSX.
Knaccudukanust opranmszanuii (IpeanpuaTuii) ¥ ©X XapaKTePUCTHKA.
Opranu3anroHHO-TIPaBOBbIE (HOPMBI OPTaHU3ALUI.

OObeAHEHUS TPEATIPUATHN.

2. PbIHOK U KOHKYpEHTHas cpeja

OHeHKa KOHKprHTOCHOCO6HOCTI/I IpOAYKIHHU IMPCAIIPUATHUA: IIOHATHC KOHKypeHTOCHOCO6HOCTI/I
IMPOAYKIHHU U ITPEATIPHUATHUA; KAYCCTBEHHBIC, SOKOHOMHUYECCKHUE N1 MAPKECTUHTOBBIC XapaKTCPUCTUKU,

3. @OoHBI PEANIPUATHS

OCHOBHBIC (1)OHI[I)I NpCaANpUATUS: IIOHATUC, Knaccn(bnxaum[, BOCITPOMU3BOJACTBO. AMOpTI/I3aHI/I$I n
HN3HOC OCHOBHOI'O KaIlkuTalia.

4. OOGOpOTHBIN KamUTaI U JBHKECHUE

OOOpOTHBIN KamuTan MPEANPHUATHS: TIOHATHE, COCTaB M CTpyKTypa. llokasarenu Hammyus,
JIBUKCHHUSI, COCTOSTHUSI M UCTIOJIb30BaHUsI OCHOBHBIX (POHIOB. I1yTH ymydnieHHss CIOb30BaHUS
OCHOBHBIX (DOH/IOB.

5. HCHOBaH IMOJIMTHKA OpraHru3anuu

CebecTonMOoCTh MpoaAyKIUU (padbot, yciyr): noHsTHe, kiaccupukanus. CynHOCTb U (QYHKITUU
IICHbI KaK (1)aKT0pa 3KOHOMHYECKOU KaTCropmuu, CUCTEMa LCH U UX KJIaCCI/I(i)I/IKaIII/IfL

6. ]_ICHTGJ'IBHOCTB OopraHuzanuin

[Tonxonpl kK oLeHKEe 3PPEKTUBHOCTH ACSITEIBHOCTH MPEANPUATHS: CYITHOCTh 3(PPEKTUBHOCTH,
METOA0JIOTMYECKHE IOJXO/bI K pacueTy nokasareneil 3(ppeKTUBHOCTH.

OcHOBHBIC ITOKa3aTeln OLICHKH XO3SMCTBEHHON OEATEIbHOCTH NpeamnpuiATusa: HOpAOOK
ONPCACIICHUA U 3HAYCHUA.

WHTerpaioHHble Mpo1ecchl OpraHu3aluu

7. IlpuObu1b U peHTa0EeTbHOCTh

[TpuObUIb Kak OCHOBHOM (DMHAHCOBBIA pE3YyNbTAT JAEATEIBHOCTU MPEANPUATUS: TOHATHE
npuObUIM, €€ HKOHOMHUYECKOE COJep)KaHue; BHUAbl MPUOBIM W METOAbl OIpe/eIeHHUS;
MCIIOJIb30BaHNE MPUOBLIN NPeAnpusaTus; (GakToOpbl YBETUUECHUS IPUOBUIH.

PenTabeabHOCTD OpCAnpuATUAd U MPOAYKIUN: ITOHATHC U 3HAUYCHUC ITOKA3aTCIIA peHTa6CHBHOCTI/I
npeanpuAaATus; CUCTeMa IoKa3aTenei pCHTa6CJ'IBHOCTI/I, MCETOJbI UX pacCyCTa, (I)aKTopBI, BIIMAIOIIUC
Ha UI3MCHCHUC peHTaGCHBHOCTI/I.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagapie MaTeMaTHKA U (PU3UKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

HNudopmaruka

Heab AMCHUNIMHBI:

Hayuuts ctyaentoB ocHoBam mHpopmatuku U UKT, a Takke mporpaMMUpOBaHHMIO Ha S3BIKE
Python 3 Ha ypoBHe, ZOCTaTOUHOM ISl IPOXOKACHHUS TOCIEYIOUINX KYPCOB.

3agauu AMCUUIIINHBIL:

1. ObecneunTh 4€TKOE MOHMMAaHHE cryneHTamu ocHOB mH(popmatuku n UKT, Brimoyas
HEKOTOpbIE 00JIACTH MaTEMATUKH (CHCTEMBI CUUCIICHUS, JIOTHKA, JUCKPETHAS MAaTEMaTHKA);

2. chopMupoBaTh y 00ydarommxcsi npeacTaBieHue o apxurekrype OBM, onepanmoHHON
CUCTEME U MPUKIIAIHBIX BRIYUCIUTEIBHBIX MPOIIECCaX;

3. OOy4YHTb CTYJIEHTOB 0a30BBIM alNroOpuTMaM OOpaOOTKM YHCIOBOM M TEKCTOBOM
uH(popMaLuu;
4. copmMupoBaTh y OOYyYalOIIMXCSl HaBBIK MCIIOJIB30BAaHMS S3bIKa IPOrPAMMHUPOBAHMS

Python 3 1715 pemieHuss KOHKPETHBIX MPUKIIAIHBIX 3a/1a4.
ITepedyenb miIaHMPyeMbIX pPe3yJIbTATOB 00y4YeHHS MO TUCHHUILINHE (MOAYJIIO)

B pe3ynbrare 0CBOCHUS AUCITUTUTMHBI 00YJarOITUECs JOMKHBI

3HATh:

. OCHOBBI apXMTEKTYpPbI AJIEKTPOHHO-BBIUMCIUTENbHON MamuHbel (OBM), npencrasnenue
uH(popmanuu B O9BM;

. o0Iye  XapakTEepUCTHKH  HMHTEPHNPETUPYEMBIX M KOMIMJIUPYEMBIX  S3BIKOB
IIPOrPaMMHUPOBAHUS;

. OCHOBHBIE ITPUHLIUIIBI YCTPOICTBA M pabOTHI ONEPAIIMOHHON CHCTEMBI;

. OCHOBBI aJITOPUTMUYECKOTO SI3bIKa MporpammupoBanus Python;

. npUEMBI Pa3pabOTKH MPOrPaMM.

yMeTb:

. UCMOJb30BaTh 3HAHUS 1O HHGOpPMATHKE s NPWIOKEHUH B HHHOBAIIMOHHOM,
KOHCTPYKTOPCKO-TEXHOJIOTHYECKOU u IIPOU3BOICTBEHHO-TEXHOJIOTMUECKON chepax

ACATCIIBHOCTH,



. paspabaTheiBaTh HEOOJBIITHE TPOTPAMMBI Ha SI3bIKE BHICOKOTO ypoBHA Python;

. HCIOJIb30BaTh CHELUAIN3UPOBAHHBIE CpEAbl IPOrpPaMMHUpPOBAaHUS I HAlUCaHUS WU
OTJIJAKHU IIPOTrpamm;

. BBIOMpATh aJIeKBAaTHBIC aJITOPUTMBI JJIsl HAlTMCAHUs IPOrpaMM Mo 00padOTKe YHCIOBOU U
TEKCTOBOM MH(OPMALIUU.

BJIAETh:

. HaBBIKAMH TIPOTPAMMHUPOBAHUS ISl PEUICHUS HCCIEIOBAaTEIbCKUX 3aJadHa  S3bIKE
nporpammupoBanus Python;

. CpeAcTBaMU OTJIaJKHU mporpamm Ha Python;
° OCHOBaMHu pa6OTbI C CTaHAAPTHBIMU W JOIIOJIHUTCIIBHBIMU IIPUKIAJHBIMH IMaKETaMH
Python.

TeMbI U pa3jeiibl Kypca:

1. OcnoBsl apxutektypsl [1IK

OcHOBBI apxXUTEKTYphl KoMIibioTepa. [Ipuniuns! pon Heiimana.
OnepannonHas cucreMa. MecTo MpUKIAIHBIX IPOTrPAMM.

Pa3zpensl xectkoro aucka. @amnosas cucrema.

BupTtyanbHble MalllUHEIL.

Komnusiuyst 1 nHTEpIpeTanus.

OTnuune UHTEPIPETUPYEMBIX U KOMIMIIUPYEMBIX S3BIKOB.

CBobOonHOe mporpaMMmHoe obecrieuenue. 4 cBo0oab1 cBoboaHoro [10.
Cob6onnsie munensun: GPL, MIT, BSD, Apache. [Touemy GPLV3 nyume
2. Ilepemennsie B Python

[TpeumymiectBa u HeOCTaTKH A3bIka Python 3

J3en Python. Antigravity

Python2 u Python3

Pecypcsl st o6yuenus Python: stepic.com, checkio.org, pythontutor.com
Konnenmus npucsauBanus B Python

ITepemeHHbIe, 3HaUEHUS U UX TUIBL. [[OHATHE O AMHAMUYECKON TUITHU3ALINH.
OOMeH ByX NEPEMEHHBIX 3HAUYECHUSIMU.

KopTrexu 1 uxX ucrosnb30BaHue.

Koprexu nepemennbsix. OOMeH 3HaYCHHIA.



Apudmernueckue onepanuu. Bo3seaeHue B cTeneHb, JeIeHUE HAIEIO.
«Hello, World!» na Python

3. OIHONPOXOAHBIE AIITOPUTMBI

[Muxn while. UHCTpYKUIMU yIpaBiIeHUs TUKIOM.

[To3umoHHbIE CUCTEMBI CUUCIICHUS

Jlutepasn uncen B Python

Paznoxenne uncna Ha nupoL.

OaHOMPOXOIHBIE ATOPUTMBIL: MTOACUYET, CyMMa, IPOU3BEACHHUE.
Cpennee apudmeTnuecKoe.

4. Yci0BHBIN OllepaTop U OCHOBBI JIOTUKH

Omneparop if. Kackaanas ycinoBHast koHCTpyKiwms elif.
Jlornueckue onepauuu B Python.

OcHOBBI aNIreOpBI TOTUKU

OaHOMPOXOIHBIE ATOPUTMBI: IOUCK YHCIIA B TIOTOKE, MAKCUMYM.
TecTt mpocTOTHI YKCHa.

PaznoxxeHue ynciaa Ha MHOXKHUTEIH.

5. Ctpoxu B Python

ASCII u Unicode.

Tun str. Jlnuna ctpoku len(s). HensmeHseMocTb CTPOKH.

Cpe3bl CTpOK.

Mertonsi ctpok find, count, replace, startswith, endswith.
HawuBHBIN MOKUCK MOJICTPOKHU B CTPOKE.

[TpuBeneHre CTPOKHU K YHCIY C yKa3aHUEM CHCTEMbI CUMCIICHHUS.
6. CIIuCKHU U aJTOPUTMBI Ha CITACKaX

Tun list. I3MeHsieMOoCTh CIucKa.

Ccputounas Mojiens JaHHbIX B Python. Oneparopst == u is. KonupoBanue 00beKTOB.
Anroputm oOpalieHus MacCUBa.

ANTOPUTM ITUKIUYECKOTO CABUTA B MACCHUBE.

Cpe3sbl ciiuckoB. [IpucBauBanue B cpe3. MeToasl ciucka.
Cranpaptable pyHKuuu len, max, min, sum.

Criucok ctpok. Metojsl split 1 join 17151 CTPOKH.



Tumn tuple kak 3amopo>keHHBIH list.

7. MHOecTBa u ciioBapu B Python

Tun set. MHOXecTBa U paboTa C HUMH.

Tun dict. CoBaps (acconaTUBHBINA MAacCHB) U ONIEPAIHH C HUM.
Dict comprehensions: reHepanusi MHOYKECTB U CJIOBapEi.
YacToTHBIN aHANM3 I CTPOK.

['eneparopsl, yield.

8. dyHk1uu B s13b1ke Python

[TonkiroueHue MOIyIeH HHCTPYKIMEH import

Monyie math

Monynbs random

3anuch aprupMETHUSCKUX BRIPAKCHUN B BhIpakeHHs Ha Python.
Coznanue ¢pynkuuu B Python.

[Tonmumopdusm B Python. Duck typing.

3HaueHUs TapaMeTPOB MO0 YMOIYAHHIO.

HimeHOBaHHbBIE TApaMETPHI.

9. bucekuus U cOpTUPOBKa CIIUCKA

10. Pekypcusi 1 [uHaMUYECKOE IPOrPAMMHUPOBAHNE
Pexypcus. [Ipsimoii u 0OpaTHBIN X0 pEKYpCHU.
dakropuan yucia.

Brrancnenne uyncen @ubonauyu.

[Ipobnema anropuTMHUYECKOM CII0KHOCTH 3aa4H.
XaHoiickue OarrHu.

['enepanust Bcex nmepecTaHOBOK (PEKypCcHUBHas)
MaxkcumanbHast rTyonHa pekypcuu B Python
OnHOMEPHOE TUHAMUYECKOE TPOrpaMMUPOBAHHE.
JIByMepHOE TMHAMUYECKOE TPOrPaMMHUPOBAHUE
Haubonpmast 0611ast moimocne0BaTeaIbHOCTb.
Haubonb1mas Bo3pacraroias moarnocie10BaTeIbHOCTh

Pexypcus ¢ kemmpoBanueM Ha ipuMepe GakTopuaa.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

HUctopus Poccun

Heab AMCHUNIMHBI:

®dopmMupoBaHUE Y CTYACHTOB OOINErPaXTaHCKOW HICHTUYHOCTH POCCHUHCKOTO OOIIeCcTBa,
CKJIQ/IFIBAaHUE KOMIUIEKCHOTO TPEJCTABIICHUsI 00 MCTOPHYECKOM pa3BuTuu Poccum, ee mecte B
MHUPOBOM M  €BPOMEMCKON IMBWIM3AIMH, CHUCTEeMaTH3alMs 3HaHUM 00 OCHOBHBIX
3aKOHOMEPHOCTSIX i OCOOCHHOCTSX UCTOPUIECKOTO MPoIiecca ¢ aKIEHTOM Ha U3YYCHHE HCTOPUN
Poccun.

3agauu AMCHUIINHBIL:

- 3HaHUE JABWXKYIIUX CHJI U 3aKOHOMEPHOCTEH POCCHICKOIO0 MCTOPUUYECKOrO IMpoIlecca; MecTa
YeJIOBEKa B HCTOPUYECKOM ITPOLIECCE, MOJIUTUYECKON opraHu3anuu o0I1ecTBa;

- IIOHMMAaHHE OCOOEHHOCTEH pOCCHﬁCKOFO HCTOPUYCCKOI'O Pa3BUTHUA Ha O6I_I_ICMI/IpOBOM (bOHe,
ollcHKa BKinaga Poccuu B Pa3BUTHEC MHpOBOﬁ OUBHIIM3allUU, €€ POJIb B PAZPCIICHHUU KPYIIHBIX
MCKAYHAPOIHBIX KOH(i)J'II/IKTOB, BIUAHHUEC B MHpOBOﬁ INOJIMTHUKE B ILCJIOM, HpO6J'IeMbI
HeO6XO,I[I/IMOCTI/I pe€arupoBaHuA Ha O6I.[I€I/ICTOpI/I‘IeCKI/Ie BBI3OBEI,

- NOHMMAHHE TPaAXKJIAHCTBCHHOCTH W MAaTPUOTU3Ma KaK IMMPCAAHHOCTHU CBOCEMY OTG‘ICCTBy,
CTPEMIJICHHA CBOMMU JIGI\/'ICTBI/HIMI/I CIIY’KUTh €ro MHTEpCCaM, B T.4. U 3allIUTC HAIUOHAJIbHBIX
uHTepecos Poccuu;

- ITOHUMAHHC MHOFOOGpaSI/If{ KYJIBbTYp n LUBUIA3AIAN B ux B3 aHMOﬂeﬁCTBHH,
MHOT'OBAPHUAHTHOCTHU UCTOPUUCCKOTO ITPOLECCaA,

- IOHUMAaHUEC MECTa U POJIn obnact ACATCIIbBHOCTU BBIITYCKHHKA B O6III€CTBCHHOM Pa3sBUTHH,
B3aUMOCBA3U C APYTHUMU COINAJIbHBIMHA NHCTUTYTAMU,

- BBIPa0OTKA HABBIKOB MOJIy4YEHUs, aHaIu3a U 0000IEHUs] UCTOPUYECKON HH(POPMAIIMU, YMEHUS
JIOTMYECKH MBICIHUTD;

- TBOPYECKOE MBIIIJIEHHE, CAMOCTOSTEIbHOCTb CYXICHHH, HMHTEpEeC K OTEYECTBEHHOMY M
MHUPOBOMY KYJIbTYPHOMY M HAYYHOMY HACJIEJIUIO, €r0 COXPAHEHUIO U IPEYMHOKEHUIO.

ITepedyens miIaHMPyeMbIX pe3yJIbTATOB 00y4YeHHs MO JUCHHUILINHE (MOAYJIIO)
B pesynbTare 0cCBOCHUS AUCIUILTUHBI 00YYatoIecs JOKHBI

3HATh:

— OCHOBHBIE 3aKOHOMEPHOCTH HCTOPHUYECKOTO IIPOLIECCa;

— OTallbl UCTOPHUYCCKOI'0 Pa3BUTHA POCCI/II/I, nepruoan3alnuI0 U XpOHOJIOTHIO €€ HCTOPUU;



— 0COOEHHOCTH POCCUUCKOTO UCTOPUUYECKOTO Pa3BUTHS Ha oOIieMupoBoM (GoHe, BKiaa Poccuu B
pa3BUTHE MHUPOBOM LMBWIH3ALUU, €€ pOJIb B PA3PELICHUM KPYIHBIX MEXKIyHApPOIHBIX
KOH(JIMKTOB, BIUSHUE B MHPOBOH MOJIMTHKE B IIEJIOM, TPOOJIEMBI HEOOXOIUMOCTH PEarupOBaHuUs
Ha OOIIEHCTOPUYECKUE BBI3OBHI;

— MCECTO U pOJIb Poccuu B HCTOPUHN YECJIIOBCUCCTBA U B COBPEMCHHOM MHUPE;

— OCHOBHBIC (baKTBI, CO6BITI/IH, SABJICHUSA U IMTPOLECCHI, KIIFOYCBBIC IATHI, reorpa(bnquKI/Ie pcajinu u
NEpCcoOHaINN UCTOPHUU Poccuu B X B3aMMOCBS3H U B XpOHOJ'IOl"H‘ICCKOfI IIOCJICA0BATCIBbHOCTH,

— HOHATUA U TCPMHUHBI, OTHOCAIIUCCA K UICTOPUU POCCI/II/I;

— OCHOBHBIC HpO6JI€MbI u PICTOpI/IOl"pa(i)I/ILIeCKI/Ie KOHICIIIHUHN OTE€YECTBCHHOM HUCTOpHUMU.

YMeTh:

— Ananu3upoBaTh nmpobaemsl UCTOpUH Poccuu, ycTaHaBIUBaTh MPUYUHHO-CIICACTBEHHBIE CBSI3H;
— aHAJIM3UPOBATH U OIICHUBATH COITMAIBHYIO 1 SKOHOMHYECKYIO HH(OPMAIIUIO;

— IJIAHUPOBATh U OCYILECTBIIATH CBOIO AEATEIILHOCT C YUETOM PE3YJIbTATOB 3TOI'0 AHAJIN3A;

— COCTaBJIATH pedeparsl MO 3aJaHHONW TEMATHKE;

— TpaBWIBHO OICHWBAaTH M  OTOMpaTh HYXHYIO HH(POpMAIHIO, aHAJIU3UPOBATH,
CUCTEMATHU3UPOBATh U 0000IIATH ee.

BJIAJ1€Th:

— O6H.[eHay‘lHBIMI/I H CIICHUAJIbHBIMH HCTOPUYCCKUMHU MCTOJaMH, crocobamMu u cpeacTBaMu
HCCJIeIOBaHUM B 00J1acTH OTeUYeCTBEHHOU HUCTOPUH;

— TPEACTaBICHUSAMH O COOBITUSAX POCCUHCKOW W CBSA3aHHOW € HEHl BCeMUpPHOH ucTOpuH,
OCHOBAHHBIMM Ha MPUHIIAIE HCTOPU3MA;

— HaBbIKaMM aHaJIn3a UCTOPHUYCCKUX HCTOUYHUKOB,
— HaBbIKaMU IIUCbMCHHOT'O ApTYMCHTHUPOBAHHOT'O U3JIOKCHU COOCTBEHHOM TOUKHU 3pCHUA;
— HaBbIKaMU KPUTHYCCKOI'O BOCIIPUATUA I/IH(i)OpMaHI/II/I.

— bOasoBoit TepMI/IHOJIOFI/Ieﬁ U IOHATUIHBIM arraparom B obiactu HCTOpUU Poccun.

TeMbl U pa3jaeiibl Kypca:

1. UcTopust kak Hayka. XpOHOJIOTHYECKHE U reorpaduueckue paMku kypca Poccuiickoit ucropum.
Hcropus Poccun u BceoO1mas ucropust

Merononorus ucTtopudeckol Hayku. [IpuHumnel nepuoauzanvu B HUCTOpHUH. JpeBHHMH Mwp,
Cpennue Beka, HoBas uctopus, Hoseitmas ncropus. O6miee u 0coOEHHOE B UCTOPUU Pa3HBIX
CTPaH ¥ HapOJOB.



Ponb ucTOpHMYECKMX HMCTOYHMKOB B H3YYEHMHM HCTOPUHU. APXEOJOrHsi U BEIIECTBEHHBIE
UCTOYHUKHU. [IMcbMeHHBIE UCTOYHUKHU. MCTOpUYECKHII MCTOYHUK M HAYYHOE HCCIIEIOBAaHUE B
obnactu ucropun. Hayunast XxpoHosorust u jeTocurcienue B ucropuu Poccun.

Xponosoruueckue pamku ucropuu Poccun. Ee nepuoamnzanus B CBsi3u ¢ OCHOBHBIMU 3TallaMH B
pPa3BUTHUU POCCUICKOI TrOCyIapCTBEHHOCTH OT BO3HUKHOBEHHS rocynapctBa Pycy B IX B. 10
coBpemeHHO# Poccuiickoit @enepannn. ['eorpaduueckne pamku ucropuu Poccun B mpenenax
pacnpocTpaHEeHHUs] POCCUNUCKON TOCYJapCTBEHHOCTH B TOT WM MHOW mepuon. Mcropus ctpas,
HApOJIOB, PETMOHOB, BXOJAMBILIUX B cocTaB PoccuM Ha pa3HBIX 3Tamax ee CYHIeCTBOBAHUS Kak
4acTh POCCUMCKON UCTOPHH.

Hcropus Poccun kak yacte MUpOBOi uctopuu. Heodxonumocts u3ydenus: ucropuu Poccuu Bo
B3aMMOCBS3M C MCTOpPHENW IPYIMX CTpaH M HApoJOB, B CBSI3U C OCHOBHBIMH COOBITUSIMU U
npoIeccaMy, OKa3aBIIMMU OOJIBIIOE BIMSHUE HA X0l MUPOBOIM HCTOPHH.

2. Pycpb IX — niepBoit Tpetu XIII B

3acenenne Bocrounoit EBponel. CeBeproe [Ipuuepnomopse B I ThIC. 10 H.3. — Hadasne | ThIC.H.3.
CnaBsne u Benukoe nepecenenue Haponos (IV-VI BB.). CnaBsHckue miuemeHa B EBpone u ux
cocenu. Busantua m Hapoasl Bocrounoli EBpomsl. BEIT M XO3SMCTBO BOCTOYHBIX CIIaBSH.
OO1ecTBeHHbIE OTHOLIEHUS W BepoBaHMs. CIIaBSIHCKUMN NAHTEOH U A3BbIYECKUE OOpSAbI.
[TpoOnembl 3THOreHE3a U paHHEH UCTOPHUM CIIaBSIH B UICTOPUYECKOM Hayke.

CranoBieHue pYCCKOfI rocyaapCTBEHHOCTH. (DOpMI/IpOBaHI/IC CO1030B IIJIeMeH. Beue u ero pOJib B
JAPCBHCCIABAHCKOM 06I_HCCTB€. Kus3p u APYKHUHA. TOpFOBHﬁ IYTh «HU3 Bapsr B 'PCKU». Jlerenga
O IMPU3BAaHHUU BaApATroB U €€ HCTOPHUUICCKUC OCHOBAHUA.

HepBI)IG PYCCKHUEC KHA3bA U UX ACATCIIbHOCTh: BOCHHBIC ITOXOAbI KU pe(boprL I[aHI) 1 JaHHHUYCCTBO.

Ob6pa3zoBanue /[peBHEpycCKOro rocyaapcTBa. JBOJIOLUS IPEBHEPYCCKONW TOCYAapCTBEHHOCTH B
XI-XII BB.: 0T eaumHOBIACTHS 10 Mexaoycoounbl. JlpeBHepycckuii Topoi. BoeHnble,
JUIUIOMaTHYECKHEe U TOproBble KOHTakThl Pycn m Buszantum B IX—X BB. Brnagumup CaAroil.
BBeneHune XpuCcTUaHCTBA U €r0 KYJIbTYPHO-UCTOPUYECKOE 3HAYCHHUE.

CpenHeBeKOBbE Kak CTaausi UCTOPUUYECKOro mporecca B 3amanuHoit EBpone, Ha Bocroke u B
Poccun: TexHonoruu, Npon3BoACTBEHHbBIE OTHOIIEHUS M CIIOCOOBI 3KCILTyaTalluy, TOJTUTHYECKHE
cuctembl. @eoganusm 3anaaHoi EBponbl U conupanbHO-3KOHOMUYECKHil cTpoil [IpeBHeil Pycu:
CXOJCTBA M pa3inuusd. BiiacTHble TpaauIMM M MHCTUTYTBl B TrocynapcTBax BocroudHom,
LlentpansHoii u CeBepHoii EBponiel B panHeM cpeaneBekoBbe. Cocenu [peBneit Pycu B IX—XII
BB.. BwuzanTus, cnaBsHCckue cTpasbl, 3anagHas Espoma, Xazapus, Boskckas Bynrapus.
Mesx1yHapOIHbIE CBSI3U APEBHEPYCCKUX 3eMenb. KynbTypHble BiusgHus BocToka u 3anana.

JpeBHEpYyCCKOE TOCYAapCTBO B OLICHKAaX COBPEMEHHBIX MCTOPUKOB. J[MCKyCCUS O XapakTepe
00IIECTBEHHO-DKOHOMUYECKON (hOpMalliK B OTE€YECTBEHHON HayKe.

SpocnaB Mynpeiii. «Pycckass mpaBma». Bmacte u coOctBeHHOCTh. OCHOBHBIE KaTETOPHUH
HaceneHus. Kus3b u 60spcTBo.

[Tpuuunsl pazapobienHocTd. MexaoycoOHas 60prOa kHs3el. KpymHeiime 3eMiu 1 KHSDKeCTBa
Pycu, ux ocobGenHoctu. Benukuii HoBropoa. Xo3siicTBEHHOE, COIMAIBHOE U TOTUTHYECKOE
pazsutue. Brnanumupo-Cy3nanbckoe KHskecTBO. Ponb ropomoB u pemecna. Ilonutuueckoe



ycTpoiicTBo. ["anmiko-BonbiHckoe KHKECTBO. 3emiienieniue, ropoia u pemeciio. Pons 6ospeTsa.
OO0benuuenune kHskecTBa pu Pomane Mcrucnasuye u Jlanuune [anuikom.

3. Pycckue 3emnu ¢ cepenunsnl XIII go konma XV B.

OO011ecTBEHHO-PKOHOMHYECKHI CTPOl MOHTOJMbCKUX IuieMeH. OOpa3oBaHHE MOHIOJIBCKON
nepkaBbl. [IpyunHBl W HampaBiIeHUS MOHIOJIbCKOM 3KkcraHcuu. Yayc Jkyuu. OpaslHcKoe
HamectBue Ha Pych. OOpazoBanue 3osotoit Opnbl, €€ COIMUATBHO-d)KOHOMHUYECKOE U
MOJIMTHYECKOE yCcTpoicTBO. Pych moj Biacteio 3osoToit Opasl. Anekcanap Hesckuit u Jlanuun
lNaymukui. MMnepckuii nopsaok. Mro u amckyccuss 0 €ro pojd B CTaHOBJIEHMM Pycckoro
rocynapcrBa. Mcnamuzanus Opbl 4 IpaBocaaBHas LIEPKOBb.

Arpeccusi KpecTOHOCHEB B mpubantuiickue 3emiu. Peiapckue opnensl. boprba HaponoB
[Tpubantuku u Pycu mpotuB kpecroHocreB. Pasrpom mBenoB Ha Hese. JlemoBoe mobGowuie.
OObenuHeHNE JTUTOBCKHUX 3€MENlb U CTAaHOBJIGHHWE JTUTOBCKOTO rocyaapcTBa. Pycckue 3emuu B
coctaBe Benukoro kHspkecTBa JIuToBCKOTO.

BoccraHoBiieHne SKOHOMHMYECKOIO YpPOBHSI IIOCJIE€ HAIIECTBUS MOHroJjio-Tatap. @PopMsl
cOOCTBEHHOCTHU U KaTreropuu HaceneHus. Kussp, 00sipcTBO, 1BOpSIHCTBO. ['opoa u pemecio.

Pycob u 3om10tas Opaa B XIV B.: 60pn0a 3a Bennkoe KHsHKeHHE. DKOHOMHUECKOE U TOTUTUYECKOe
ycunenue MockoBckoro kHskecTBa. bopp6a MockBel u TBepu. MBan Kanura. Imutpuii lonckoit
¥ Hayaso OOphOBI 3a CBep)keHue opabslHCKoro ura. bursa Ha Boxke. KynukoBckas 6utBa u ee
3nauenne. OOocobnenue 3anmafgHbix Tepputopuil Pycu. Benukoe kHskecTBo JIuTOBCcKOE U
[Tonbmia. Ocoboe nonoxenue Hosropoackoit pecryonuku. OtHomenust ¢ MockBOM.

4. lpeBHepycckas KyapTypa [X — koHna XV BB.

JloxpuctnaHckas KyJapTypa BOCTOYHBIX CIIABSIH M COCEIHMX HapoAoB. IloBcegHEeBHas KU3Hb,
CEMEHHBIE OTHOIICHHMs, MaTepHallbHAs KyJlbTypa, BepoBaHuA. bpumHbl. McTOKM pycckoin
KyJnbTypbl. CTaHOBIIEHHE HAIIMOHATIBHON KYJIbTYPBI. Y CTHOE HapoJgHOE TBOpUuecTBO. CliaBsHCKas
MIACbMEHHOCTb.

OCHOBHBIE JOCTH>KEHHSI MUPOBOM KylbTyphl B 310Xy CpeaHeBeKoBbs. B3neT KyiabTypbl cTpaH
uciama B Pannee CpelHEBEKOBbE, €€ POJIb B COXPAaHEHUU U Nlepeaue HacleIusi aHTUYHOTO MUpa.
Pannexpucrtuanckoe wuckycctBo. Pomanckwmii crunb. l'otuka. Ilpencrasienus o Mupe.
BborocnoBue u 3auaTku Hay4HbIX 3HaHUI B CpegHue Beka.

BuzanTtus, e€ kyaprypa u mmBwinzauus. Otuel Llepksu. [lpeBHuii KoHcTaHTHHONONB.
Coduiickuii cobop B Koncrantunonosne. Buzantuiickoe Hacneaue Ha Pycu.

Kpemenne Pycu m ero posnp B JalbHEHIIEM pa3BUTHM PYCCKOW KyapTypbl. Kupuiio-
medoaueBckass Tpaauuusa. lLlepkoBHocnaBsHCKMM — s3bIk. DopMupoBaHHE XPHCTHAHCKOMN
KylIbTypbl. M3MEHEHHE OCHOB MHpPOBO33PEHHsT — MPEIACTABICHUN O CMBICIEC JKU3HH,
MHUPOYCTPOMCTBE, OTHOLICHUAX MEXIY JIIOAbMHU, O ceMbe U Opake. [losBIeHnEe MUCBMEHHOCTH U
autepatypsl. [Ipencrasnenus 06 aBropcTBe TeKCTOB. [lepeBoHast mutepaTypa. OCHOBHBIE XKaHPHI
npeBHepycckoit sutepaTypbl. Jleronucanue («IloBecTb BpeMeHHBIX JeT»). JKUTHUSA CBATHIX.
Kusoxecko-apyxunnpiii snoc («CrmoBo o mnoiky HWropese», «3anoHumHa»). «lloyuenue»
Bnanumupa Monomaxa. «XoxeHue 3a Tpu mMops» Adanacuss Hukutuna. LlepkoBHoe mneHue,
KPIOKOBasi HOTaLUs.



Havano kamenHoro crpoutenncTBa. Coduiickue cobopsr B Kuese, Hosropome, Ilomorke.
Brnagumupo-cy3nanbckiue U HOBrOpoAcKue Xpambl. Bo300OHOBIIEHHE KAMEHHOTO CTPOUTEIILCTBA
[10CJIE MOHI'OJICKOT'O HAIlIECTBUSI.

[Tpurnamenue MBanom III mHO3eMHBIX MacTepoB. AHcamO1b MockoBckoro Kpemis.

JlpeBHEpYyCCKOE M300pa3uTeNIbHOEC HCKYCCTBO: MO3auKH, Gpecku, HKOHBL. TBopuecTBO dDeodana
I'peka, Aunpes PyOneBa.

3HaHus 0 Mupe U TexHosoruu. O0y4eHne 1 ypoBeHb IPaMOTHOCTH B JipeBHeN Pycu, OepectsiHbie
rpaMoThl, TpapPuUTH.

[IpaBocnaBHast LEPKOBb W HApOJHAs KYyJIbTypa, CKOMOpOLIECTBO. LIepkoBb U JTyXOBEHCTBO,
€pPEeTUYECKUE IBHKEHUSI.

5. Poccuiickoe (MockoBckoe) rocyaapctBo XVI-XVII BB.

3aBepiieHre OOBEIUHEHUS PYCCKUX 3€MENlb IOJ BIIACTHIO BEIUKUX KHS3€M MOCKOBCKUX
(BKJIFOUYEHHE B COCTaB UX BlaaeHuii bpsucka, CeBepckux 3emensb, [IckoBa, Cmonencka u Pszann).
Buemnss nonutuka Poccuiickoro rocynapersa B nepBoit Tpetu XVI B. BoeHHble KOHDIUKTHI €
Benukum kasxectBom JIntoBckuM, KpbiMckuM 1 Ka3zaHCKMM XaHCTBaMU.

Bemukuii kusa3p Bacunuii III MBaHOBHY. YKperieHue BIIaCTH BEIMKOTO KHS3S MOCKOBCKOTO.
[Tpucoenuuenne Hosropoma m apyrux 3emens. butBa Ha p. Yrpe. OOpazoBaHHe €IUHOTO
Pycckoro rocynapcrsa. Ilonutudeckuii ctpoil. PopMUpoBaHUE OPraHOB LIEHTPAIbHON U MECTHON
Brnactu. CyneOnuk 1497 r. YcuieHue BeTMKOKHsDKECKOW BracTu. DopMupoBaHue amnmapara
LEHTpaJabHOro ympasieHuss. bospckas nyma. [ocymapes naBop. IlepBble  npukassl.
HcnomemuBanue kak ¢popma oIuiaThl Tpya «YMHOBHUKOBY. OpraHusanus Boicka. JInkBuaanus
yIlenbHOM cucTeMsbl. LlepkoBb U BETMKOKHSKECKask BJIACTb. bopb6a MOCUGIISIH U HecTsKaTeNnei.
Hun Copckuit 1 Mocud Bomoukwuii. LlepkoBHblit co6op 1503 r. 3aBepuieHune (hopMUpOBaHUS
nokTpuHbl «MockBa — Tperuit Pum», popmyna monaxa dunodes. MneitHo-noaurnyeckas
6opbba B Pycckoii nmpaBociaBHOH 1epkBH. B3aMOOTHOLIEHHUST MEXAY CBETCKOW M LIEPKOBHOM
BIIACTBIO.

Teppuropus u Hacenenne Poccum B XVI B. Bacumuit III u ero nonntuka. Enena I'nmunckas.
bosipckoe npanenue. Benuanue Ha napctBo MBana I'po3Horo, popmupoBaHue camoep>KkaBHOM
uneonorun. N36pannas Pana u ee pedopmel. 3emckuii cobop. Cynednuk 1550 r. LlepkoBb u
rocynapctBo. Ctornasslii cooop. Boennsie mpeoOpa3zoBaHus.

OcHoBHbIE HanpaByieHHs BHelHel noautuku MBana IV. Bkimtouenne B coctaB Pycu Ka3zanckoro,
AcTpaxaHCKOTO XaHCTBa W Haudajo npucoeanHenus Cubupu. Ykpervienue no3uiuii Poccun Ha
KaBkaze. OtHomenus ¢ Kpeimckum xaHcTBoM. «Jlukoe money. KazadectBo. boprba 3a BeIxon
bantuiickomy mopro. JIuBoHckast BoitHa (1558—1583 rr.). O6pazosanue Peun [locnonuroii (1569

r.).

OnpuynnHa W npuyuHbBl ee BBeaeHMs. OnpuuHblii Teppop. ConnambHO-dKOHOMHYECKHE H
MOJINTUYECKHUE MOCIEACTBUS OIPUYHHHBI.

®enop MoanHosnu. Bremnssa nonutuka Poccun B koHne XVI B. YupexxeHue narpuapiectsa.
CTpouTensCTBO YKpEIUIEHUI Ha I0KHBIX U 3amaJHbIX pyoOexax. [Ipobiema mpectonoHacienus.
bopuc I'onyHOB 1 €ro noauTuKa. Y4pexaeHue naTpuapiecTsa.



Dxonoruueckuit kpusuc u Boccranusa Hadana X VII B. XVII Bek — amoxa BceoO111ero eBponeickoro
Kpusnuca. CHHXpOHHOCTb KPU3UCHBIX CUTYyallui B pa3HbIX cTpaHax. Hauano Cmytsl. [luckyccust o
npuunHax U xpoHojorun CmytHoro Bpemenu B Poccum. Ilepumonmsanmst Cmytel. PasButune
¢enomena camosBaHcTBa. [luHactuueckuit stan CmyTHOro BpeMeHH. Yuactue [lompmm u
Iseruu B Cmyte. Cemubosipuuna. Matepsennus. IlepBoe u BTopoe onondenus. Kyssma Munnn
u JImutpuii [loxxapckwuii. 3emckuii codbop 1613 r. u Hauano npasieHuss PoMaHOBBIX.

Tepputopusi u Hacenenue Poccum B XVII B. BHyTpeHHSIE WM BHEUIHSSA IOJUTHUKA MEPBBIX
PomanoBeix. Cobopnoe ynoxenue 1649 r. FOpuandeckoe ohopmiIeHHE KPEIOCTHOTO MpaBa U
cociioBHbIX GyHKIMHA. ['opoackue Boccranus cepenunbl X VII cronerus. [Tomuruueckuit ctpoit
Poccun. Pasutne mpukasHoit cucremsl. [lagenue ponu bosipckoit AyMbl B 36MCKHUX COOOPOB.
Oco0eHHOCTH COCJIOBHO-TIPECTaBUTENbHOM MoHapxuu B Poccun. Jluckyccum o renesuce
camojnepxkaBua. Pedpopmsl Hukona u uepkoBHbIM packon. KynbTypHoe M moauTHuecKoe
3HaueHue. Kpectrpsinckas BoitHa noj npeaBoauTenscTBoM Ctenana Pasuna.

OcHoBHbIe HanpaByienus BHenTHed noautuku Poccun B XVII B. [Ipucoenunenne JleBooepexHoin
VYxpaunsl. Boitasl co [lIsenneit u Typuueii. OcBoernne Cubupu u lansaero Bocroxa.

6. Poccuiickas umnepust B XVIII B.

[Tpouecc MoaepHHU3alMU 3alaJHOTO MHpa. 3apOKICHHE HOBOI'O XO34HCTBEHHOTO YKIaJla B
sxkoHoMmuke. [Tetp I: 6oprOa 3a mpeobOpazoBaHue TpaauHOHHOTO 0b0mecTBa B Poccuu. OcHOBHBIC
HAIPaBJICHUS «EBPOIIEU3AIIMNY CTPAHBL. DBOJIOIHS COMUAIBHONU CTPYKTYpHI 001ecTBa. Pa3Burne
TSKEJION M Jierkodl npombinuieHHocTd. Co3nanue banrtuiickoro ¢ora U perysiasipHON apMuUU.
LlepkoBHast pedopma. IIpoBosrmamenue Poccunm wumnepueil. YcCBOeHHE EBPOICHCKOMN
TEXHUYECKOH KYJIBTYpBI M PUHIMIIOB 3()(hEKTUBHOTO TOCYAAPCTBEHHOTO yIpaBieHus. BHenHss
nosmtuka Poccun nipu Ilerpe I. AzoBckue moxonbl. Benukoe nmoconbcTBo. Yuactue Poccuu B
CesepHoil BoitHe. Humragrckuit mup. Ilpyrckuii moxon. Ykpersenue no3unuii Poccun B
[TpuyepHomopre.  OcBemieHHe TETPOBCKUX pedopM B COBpPEMEHHOH  OTEYECTBEHHOU
UCTOpUOTpadUH.

Onoxa aBopuoBbIX nepeBopoToB. Exarepuna I. Bepxosusiii Taiinbiii coser. Iletp II. «3areiika»
BEPXOBHUKOB U BouapeHue AHHbI HoanHoBHbI. buponoBmmza. ITomutnueckas 6opbba u
nBopuoBelid niepesopotr 1741 r. CounanpHO-3KOHOMHUYECKas noiauThka EnnzaBersl [1eTpoBHEIL
VYyactue Poccun B Cemunetneii Boiine. [1pasnenue Iletpa III. JIBoprossiii nepeBopot 1762 r. u
Borapenue Exarepunsr 1.

«IIpocBelieHHbI a0COMIOTH3M» B €ro oco0eHHOCTH B ABctpuu, [lpyccun, Poccun. Yuactue
Poccuu B obuieeBponeiickux KoH(IMKTax — BoiHax 3a [lonbckoe u ABCTpHiickoe HaclIencTBo,
B CemuiieTHell BoitHe. «OcMaHCKUi (akTop» eBpONecKoi MoNNTHKY; BKIa] Poccun B 60pb0y ¢
TYPELKOH YIrpo30i. YIIpOUEHHE MEXIYHAPOAHOIO aBTOPUTETA CTPAHBI.

Exarepuna II: ucTOKM ¥ CYIIHOCTH Jyainu3Ma BHYTpPEHHEH NOJUTUKU. «lIpocBelieHHsIn
abcomotu3M». Boccranue mnon mnpeaBonutensctBoM Emenbsna [lyraueBa. Xapaktep u
HanpaBlieHHOCTH pedopM Ex



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJ/jieHHOCTB: YIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

Kubepo6e3onacHocTs u kpunrorpadgus

Heab AMCHUNIMHBI:

OBJIQJICHUE CTyJEHTaMU 0Aa30BBIMH MOHATUSMH, CTAHIAPTAMH, MOJXOAAMU M TEXHOJIOTUSMH T10
obecrieyeHnI0 HH(POPMAITMOHHOH 0€30MaCHOCTH, /Ul UX TPUMEHEHHUS B PEATbHBIX MPOEKTaX.

3agauu AMCUUIIINHBIL:

npruoOpeTeHne CTYJACHTaMH HaBBIKOB MO OOECIIEYCHHI0 KHOEepOe30MmacHOCTH Ha MPEIIpPUSTHH,
CIOCOOHOCTh BBIOMpPATh HEOOXOAMMBIE MHCTPYMEHTHI M QITOPUTMBI 3alIUTHl HMH(OpManuu B
3aBHCUMOCTH KPUTHYHOCTH WH(pOpManu, HHPPACTPYKTYPHI MOTPEOHOCTEH OpraHu3amnuu 1o eé
3aIIuTe.

IlepeyeHb MuIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 10 JUCHHUILIMHE (MOYJIIO)
B pe3synbrare ocBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI

3HATh:

- ocHOoBHbIe NOHATUS Kb 1 HanpaBiieHHs 1€ITebHOCTH;

- 3aKOHO/ATENIbCTBO, CTAaHAAPTHI U cnerudukauu B oonactu Kb; Bunb! Taity;

- MOJAXOAbl K OpraHM3alliid KOMIUIEKCHOM 3allUThl OpraHM3allMd, a TaKKe TEHACHLUUH HX
pa3BUTHS;

- THITBI CHCTEMBI KOMITJIEKCHOM 3aluThI 0pFaHPI33HI/Iﬁ W HAITPaBJICHHUA UX WCIIOJIb30BAHU,
- OCHOBHBIC ITOAXOABI 1 METOABI 3alllUTHI JaHHBIX

- METOJbI MTPOBCACHUA ayAUTa CUCTEM U I1O na Kb.

yMeTb:
- BBISIBJIAITH OCHOBHBIE YTPO3bI (YA3BUMOCTH U PUCKHU); CTPOUTH MOJIEH YTPO3 U PUCKOB;

- IJIaHUPOBaTh pPa0OTHl MO BBIOJHEHUIO TMPOEKTOB, CBA3aHHBIX C MH(POPMAIIOHHOM
0€30I1aCHOCTEIO;

- YIIPaBJIATh pUCKaMU MH(OPMAIIMOHHON 6€3011aCHOCTH;
- oOecreynBaTh 3alIUTY MEPCOHATIBHBIX JIaHHBIX U IPYTUX BUJIOB TailH;

- OpTraHHU30BbIBATH 3alIUTHI KOH(I)I/IIIGHLII/I&]'ILHLIX HAOKYMCHTOB.



BJIAJ1€Th:

- HaBBIKAMM IIOCTAHOBKH 3a/a4d 3aIlUThI MH(POPMAIMK B HHTEPECaxX KOMIIAHWH, CIOCOOaMHM
obecrieueHust KnOepOe30IMacHOCTH JaHHBIX;

- HaBbIKaMU OpraHu3alnuun KOMIIICKCHOM 3alIUThI I/IH(i)OpMaI_[I/II/I;

- HaBbIKaMU JOHECCHUSA PE3YIbTATOB OLUCHKH PUCKOB U YI'PO3 U IIpEaiara€MbIX MEP 3alllUTHI.

Tembl u pa3aennl Kypca:
1. BBenenue 1 0030p UCTOPUU M COBPEMEHHOT'O COCTOSIHUS KHOEpOE30IMacHOCTH.

. OcHoBuble noHsATHS Kb M HampaBiieHus 1€ATENbHOCTU. AKTYaJIbHOCTb U BaXKHOCTh
npeamera. Mcropus Kb.

. OcHoBHble YTpO3bl (YI3BUMOCTH M PUCKH). Monenu yrpo3 u puckoB. Teopust urp u ap.
Kanans! yreuku. Bupycel, cnam, ¢umunr, connansHas nHxenepusi, CoBpeMeHHbIe TPOOIIEMBI
HH(OPMAaLIMOHHO-TICUXOJIOTHYECKOTO MPOTHBOOOPCTBRA.

. VYnpasienue puckamu

. O630p HopmatuB Kb B P®, banke, Mupe. 3aKoHOIATEIbCTBO, CTAHIAPTHI U
cnenudukanuu. Opraam3anuonnoe ooecrneueHue Kb.

. Ob6ecnevenue 3anmuThl [lepcoHAIBHBIX TaHHBIX.
. Bunel Talin: rocynapcTBeHHas, KoOMMepueckas, 0aHKOBCKa, ...
. AWB u metonbl npoBenenus ayauta cucrem u 110.

2. Kpunrorpaduyeckas 3amura.

. Bunast u ucropus mmdpos. Cumm., Acum, DI, xom1, «conby, Creranorpadus, 11B3,
kitoun u ceptudukatsl PKI;

. Va3BuMoctH M MeTonbl B3soma mu@poB. [lomHbli mepebop, YacTOTHBIA aHaIuU3,
paty’KHble TaOJINIBI.

. OcHoBHBIC HampaBlieHHs1 ucnoyib3oBanus kpuntorpapuun B Kb. AAA (Authentication,
Authorization, Accounting) ayrentudukarius, aBropusarms, y4ét (access 10gs)

. CK3U (ViPNet, Kpuntollpo, Bep6a)?
. [TporpammHuo-annapaTHbie cpejcTBa 3amuTsl oT HCJJ

3. Texauueckas 3amnnTa.

. Cogp. Tex. cpenctpa 3U.

. [Topsnok npoexktupoBanus C3U.

. Onenku 3ammmenHoctn C3U. Kpurepun ompeneneHust 6€30MacHOCTH KOMIBIOTEPHBIX
CHUCTEM.

. OGecnieyeHne BHICOKOH TOCTYITHOCTH.



. OcnoBbl OC u 6e3onacHocts OC. (Windows & Linux).

. OCHOBBI CETEBBIX IMPOTOKOJIOB M ceTeBasi 0€30MacHOCTbh, cTek mpoTokosioB TCP/IP, IPSec,
SSL, TSL. Knaccudukamnusi OCHOBHBIX THIIOB CETEBBIX aTaK; OCHOBHBIC XapaKTEPUCTHKH
Pa3IMYHBIX THIOB MEKCETEBBIX AKPAHOB, AHAIN3 3alIUINEHHOCTH;, MPHHLMUIBI MOCTPOCHHUS
BUPTyaIbHBIX YacTHBIX cereil (VPN) + TyHHenmpoBaHHe, 0€30MacHOCTh MapIIPYyTH3aTOPOB C
UCTIOJIb30BAHUEM CIIMCKOB KOHTPOJIS IOCTYIIAa M BO3MOXKHOCTEH 110 IPOTOKOIMPOBAHUIO COOBITHIA.

. OcHOBHBIE YSI3BUMOCTH IPH HamrMcanuu koja, oezonacHsiii koa, OOII 8 b, DevSecOps,
TECTUPOBaHUE HAa 0€30IaCHOCTb.

. OcHOBHBIE YSI3BUMOCTH Web-caliToB 1 web-cepBHCOB, OCHOBBI 0€30I1acHON pa3pabOTKu
webCcepBHCOB, CANTOB, pacIpeIeIICHHBIE aTaKy TUIA ""0TKa3 B 00CITy>KUBaHUH".

. buometpus.

. BbezonacHOCTh BUPTYalbHBIX U O0JIAYHBIX TEXHOJIOTHIA.
. Kubepbe3zonacunocts BigData.

. BigData u Al ansa ungo 6e3omacHocTy.

. [Topsnok muensupoBanus aAesaTesnbHOCTH B Kb

4. KomiiexkcHas 3aluTa OpraHru3anuu.

. [TonmuTrka n mporpamMma OezomacHOCTH (AJIMHUHUCTPATHBHBIA YPOBEHB)

. OcHoBHbIE KJ1acchl Mep nporenypHoro yposusa b

. [TpuHumne! noctpoenus komiuiekcHbix C3U

. [Toctpoenue "nemunurapuzoBaHHbix 30H" (DMZ) nns KoprnopaTuBHOH ceTH

. cucteMbl o0HapyskeHust BTopxkeHuit (IDS) i uaeHTHhUKaMy NOMBITOK BTOPKEHUS

. Cucrema npenotspaiienus Brop;xxeHuit (IPS)

. [IpenoTBpaienue yreuek napopmarnuu (DLP)

. yIipaBiieHHe HHPOPMALIMOHHOM O€30MaCHOCTBIO U YIpaBJiIeHNE COOBITUAMHU 0€30MaCHOCTH

(SIM+SEM=SIEM)

. [Tecounwusr (sandbox) u nmoBymiku (honeypots)

. WNnentudukanus u ayreHTUQHUKAINS, YIPAaBIEHUE TOCTYIIOM

. [IporokonupoBanue u ayauT, mnppoBaHrue, KOHTPOIb IIEIIOCTHOCTH

. [Inaner GecnepeOoiiHON paboOTHI, peanu3anus OecrepeOONHOTO SIEKTPONUTAHUS U

PE3CPBHOTO KOIMMPOBAHUA TAHHBIX

5. HopmaTuBHBIC pPYKOBOIAIIME JTOKYMEHTHI, Ha3HAuCHHE U 3a7aud HMH(OPMAIMOHHOMN
oe3omacHoctu Poccun

. 0630p HOopMmaTHuB Kb B P®, B banke, B mupe.

® Poccuiickue u MCKAYHAPOAHLIC OpraHu3al U CTaHAAapThI.



3aK0HOIATENbCTBO, CTAaHAAPTHI U cneruukauu. OpranuzannonHoe ooecneuenune Kb.
Ob6ecneuenue 3amuThl [lepcoHambHBIX TaHHBIX. HEMPHUKOCHOBEHHOCTh YaCTHOM JKU3HHU.
Bupl Talin: rocygapcTBeHHas, KOMMepUecKasi, 0aHKOBCKa, ...; U OCHOBHBIC HOPMBI.
3aKOHOATENHLCTBO B 00JIACTH MHTEIUICKTYAIbHONH COOCTBEHHOCTH

Tpe6OBaHI/I${ K 3allIUIIICHHOCTH aBTOMATU3UPOBAHHBIX CUCTCM.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

Kanenrckuii MeHeKMEHT

Heab AMCHUNIMHBI:

®opMUpOBaHUE COBPEMEHHOTO KIMEHTOOPUEHTUPOBAHHOTO MBIIUIEHUS, IPUOOPETEHNE 3HAHUI
U KOMIICTCHIUMH, IO3BOJISIOIIMX BBICTPAaUBaTh M aBTOMATU3UPOBATb CHUCTEMY KIMEHTCKOIO
cepBHCa, YMEHHUE BHICTpauBaTh 3(h(HEKTUBHOE B3aUMOJICHCTBHE C KIIMEHTAMHU.

3agaum IMCHUILIMHBI:

- q)OpMI/II)OBaHI/IG KIIMCHTOOPHUCHTHUPOBAHHOI'O MBIIIJICHUS

- OBJIaJICHUE METOJAMH U MPHUeMaMH aBTOMAaTH3AI[UH CUCTEMbI KIIMEHTCKOTO CEepBHCA.
IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUsI 1O JUCHHUILJIMHE (MOIYJII0)

B pe3ynbrare ocCBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI

3HATh:

- TCOPETUUYCCKUEC OCHOBBI OCHOBBI KIIMCHTCKOTO MCHCIPKMCHTA U CEPBHCA,

- METOJbI 1 CUCTCMBI aBTOMAaTU3U3allun pa6OTBI C O6paH_IeHI/I$IMI/I KIIMCHTOB,

yMeTb:
- BBICTPAUBATh CTPYKTYPY KIMEHTCKOI'O MEHEPKMEHTA;

- OnpeaACIATh UECIN U UHCTPYMCHTBIL.

BJIA/IETh:
- HaBbIKaMU Pa3pabOKTH CUCTEMbl BHYTPEHHETO KOHTPOJIS;
- HaBBIKAMU BBICTpauBaHus 3()(HEeKTUBHON KOMMYHUKAIMH C KIUEHTaAMU;

- HaBbIKaMU OLICHKHW KOHTPOJIA KauCCTBA.

TeMbl U pa3jeiibl Kypca:

1. BBeneHme B KIIMEHTCKHIT MEHE>KMEHT



Meronpl. Jleiictus. [Tpunuunst. [Togxoasl. Cucrtemsl nogaepxku. Komanaa
2. Kitnenrsr

Twuroorus KJIeHToB. CDOpMBI " BUJIbl KOMMYHUKAIIUH B 3aBUCUMOCTHU OT THUIIA KJIMCHTA. Ilonsarue
KIIMCHTOLUCHTPUYHOCTH

3. KoanuecTBO U IIOCTOSHCTBO

Omnpenenenue cTpTaTerud yaep)kaHusi KiueHToB. Pacmmpenue kimmeHCTKoM 0asbl. OreHka
KOHBEPCHH IPH Pa3HbIX MOJIX0aX

4. KimroueBble KJIMEHTHI

VYnpasieHue KiIO4YeBbIMH KiHeHTaMH. COTpYAHMYECTBO, BBICTPaWBaHHE B3aWMOOTHOIICHUI.
YBenuyeenue npuoObLIH.

5.CRM

CucreMs ympaBieHHUs B3aUMOOTHOLICHUSA C KiueHTamMH. KOHTpOIMpOib W aHaau3 JaHHBIX,
IUTAHUPOBAHUKE PaOOTHI U MOBBIIIATE YPPEKTHBHOCTH



AHHOTAUUM K pad04YuM NPOrpaMmMam JMCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

KonkypeHTHOe mporpaMMupoBaHue

Heab AMCHUNIMHBI:

[To3HAKOMUTH CTYJICHTOB C OCHOBAMHU Pa0OTHI MHOTOIIPOLIECCOPHBIX BEIYUCIUTENbHBIX CHCTEM H
JaTh TPAKTUYECKUH ONBIT pabOThl ¢ TakUMHU cucteMaMu. Kypc COCTOMT W3 ABYX MOJYJei,
MOCBSIIIIEHHBIX COOTBETCTBEHHO NIapaJuIEIbHBIM U paclpeIeIeHHbIM cucTeMaM. B nepsom moyie
paccMaTpuBarOTCS CUCTEMBI B IPAKTUYECKU «UIE€ATBHBIX» YCIOBUSX, IJ1€ BBIYMCIUTEIbHbBIE Y3IIbI
U COEQUHEHHUS MEXIy HHUMU HaJeKHble M OblcTponeiicTByromue. Bo BTOopoM Mopyne
paccMaTpuBarOTCs CIIOCOOBI TOCTPOCHUSI HAJIE)KHBIX CUCTEM U3 HEHAJICKHBIX KOMIIOHEHT.

3agauyd AUCHUILINHBI:

B xoze Kypca CTyIeHTHI MOTYYar0T MPAKTUYECKUE HABBIKU Pa0OTHI KaK ¢ apauIeIbHBIMH, TaK U
C pacupeielIeHHbIMU CUCTEMaMHU.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILJIMHE (MOYJII0)

B pe3ynbrare ocCBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI

3HATh:

° BUJIBI M KJIACCU(PUKALIMIO MHOTOIIPOLIECCOPHBIX BHIYHUCIUTENBHBIX CUCTEM;

° MIPUHITUIIBI TIOCTPOCHUS PACTIPEICTICHHBIX X PaHUJIHII TaHHBIX;

° MPUHLUIIBI TOCTPOEHUS pacnpeaenaeHHbix skocucreM (Hadoop / Spark);

° pa3HHUIly MEXIy (OJHO-) CEpBEPHBIMH 0a3aMU JTaHHBIX M PACIpEICICHHBIMU Oa3amMu
JTAHHBIX;

° MO/IeJIb ACHHXPOHHBIX BBIYMCICHUN U CBSI3b CO CTENEHbIO M30JISILIUI TpaH3aKIHii;

o teopemy Dumiep-JIunu-Ilarepcon (FLP-teopema);

o 3HaTh 0a30BbIe MpUHLIUIIBI paboThl Paxos / Raft;

° 3HaTh anroputMbl cuHxpoHu3anuu Bpemern (NTP, Cristian's Algorithm)

° CTaH/JapTHBIE 3ajaud pacnpejaeneHHbix Bbruucinenuit (Multicasts, Failure Detectors,

Membership, Consensus, RSM).

yMeThb:

° M0JIb30BaThCs OMOIMOTEKOMN AJIs mapasuieabHbIX BeuucieHnit OpenMP;



° MOJTH30BaThCS OMOIMOTEKOM JJIs TapaJlIeIbHBIX BhiancieHud MPI;

° MOJIb30BaThCS pacupeneseHHoH (aiinoBoii cuctemoit HDFS;

° 10JIb30BaThCs pacupesieeHHbIM ppeiiMBopkoM Beruuciennit Hadoop;

° MOJIb30BaThCS PaCIpeeICHHBIM XpaHWINIIEM daHHBIX Hive;

° YMETb M0JIb30BaThCS IPUMUTUBAMHU pacIipeesieHHbIX Bbiuuciiennit Lamport Timestamps,

Vector Clocks

° pemaTh 3a/1a4y KOHCEHCYyca B CHHXPOHHOU CHCTEME;

° MOJIb30BaThes anroputMmamu Paxos / Raft.

BJIaJIeTh:

° HaBBIKAMH  pabOTBI C  MHOTOIPOILIECCOPHBIMH  BBIYHUCIUTEIBHBIMH  CUCTCMAMH

(HapaJ'IJ'IeJ'ILHLIMI/I H PacClpCACICHHbBIMUA BbIYUCIINTCIIbHBIMU CUCTCMAMU B tlaCTHOCTI/I)

L] Kpyro3opom B BLI60pC APXUTCKTYPHOI'O pCIICHUSA MMOCTaBJICHHON 3aJauH.

TeMbI U pa3jeiibl Kypca:

1. Teopust pacnipenesieHHbIX BhIuMCiIeHu (ypoBHU m3oysauuu Tpan3akiui, CRDT, CAP, FLP,
Paxos, Raft)

Knaccmbnxaum{ MHOTOIpOUCCCOPHBIX BBIYUCIIUTCIBHBIX CUCTEM, MOACIIN OTKA30B,
OTtanune mapajiCJIbHbIX BBIYHCIICHUN U PacpCaCICHHBIX BBI‘II/ICJICHHI;’I;

bazwr nannbix: ACID, yposau u3onsuun. Pacnipenenennsie 6a3bl nanubix: CAP, CRDT. AP u CP
CHUCTEMEI,

Anroputmsl cunxponuzaiuu Bpemenu (NTP, Cristian's Algorithm);

TaHJapTHBIC 3a/1a4M pacrpeaeiacHubix Beruncienuit (Multicasts, Failure Detectors, Membership,
Consensus, RSM);

Teopema ®umep-JIunu-Ilarepcon (FLP-Teopema);

bazoBsle npunHImMne! padots! Paxos / Raft;

2. Boruncnenus va GPU. Texnonorus CUDA

ApXUTEKTYypa rpaguecKux MpoLecCcCOpoB.

Device (rpaduueckuit mporieccop ) u Host. OOMeH TaHHBIMU MEXITY HUMH.
OntuMu3anys BEIYUCICHUH Ha rpad)ueCcKuX poIeccopax.

3. ITapamnensHble Beruncnaenus Ha MPI u OpenMP

Yro Takoe napasiesnbHble BHIYUCIECHUS ?

YerpolicTBo u ocHOBHBIE cTpYKTYpsl B MPI Cucrema ouepeneiin SLURM.



Ocob6ennoctu OpenMP
Hcnonrs3oBanne MPI u OpenMP B pamkax 0HON NporpamMmsl.

4. Pacnipenenénnabie BeUMCIeHUs Ha Oonbmux obbemax nmanueix (HDFS, MapReduce, Hive,

Spark)

Pactipenenénnsie (aiinoseie cuctremsl (GFS, HDFS). E€ cocraBmsromme. VX J0CTOMHCTBA,
HenmocTaTku U cdepa npumenenus. Yrenue u 3anucs B HDFS. HDFS APIs: WebUI, shell, Java
API

[Tapagurma MapReduce. OcHoBHas uzes, popmansHoe onucanue. O63op peanuzanmii. API ms
pa6otel ¢ Hadoop (Native Java API vs. Streaming), npumepbl

Tunet Join'oB u ux peanusanuu B mapagurmMe MR. Ilarreprsl mpoekrtupoBanus MR (pairs,
stripes, cocraBable Kr0oun). PageRank 8 MR. TlnanupoBmuk 3agad B YARN.

SQL nmoBepx BigData. ®peiimBopk Hive



AHHOTAUMH K pad04YuM NPOrpaMMam U CHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

KpaTHble MHTerpaJibl 4 TEOpHs MOJIA

Heab AMCHUNIMHBI:

HaHBHeﬁmee O3HAKOMJICHUC CTYACHTOB C MCTOAAMHU MATEMATUYCCKOI'O aHaJIn3a, (l)OpMI/IpOBaHI/IC
Y HUX OOKAa3aTCJIbHOI'0 U JIOTUYCCKOI'O MBIIIJICHUA.

3agauu AMCUUIIINHBIL:

. (dbopmupoBaHrE y OOYYAIOIIUXCS TEOPETUYECKUX 3HAHMM M NMPAKTHYECKMX HABBIKOB B
3aadax IMOMCKa O€3yCIOBHOTO M YCIOBHOTO 3KCTPEMYyMOB (DYHKIIMM MHOTHX IEPEMEHHBIX,
TEOPUH MEPHI U UHTETpasa, TEOPUU I10JI;

® IIOArOTOBKAa cnymaTeneﬁ K U3YYCHHUIO CMCIKHBIX MATCMATUYICCKUX NUCHUIIINH;

° HpI/IO6p€TeHI/Ie HAaBbBIKOB B IPUMCHCHHUHU MCTOAOB MATCMATHYCCKOI'0 aHa/IN3a B (1)1/131/11(6 u
APYyrux €CTCCTBCHHOHAYYHbIX JUCHUIIIIMHAX.

IlepeyeHb MUIaHUPYEMBIX Pe3yJIbTATOB 00YUYEHUS 10 JUCHMILINHE (MOIYJIIO)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- TEOpeMY O HEeIBHOH (pyHKIUY;

- OIIpeieIeHHs] SKCTpeMyMa (QYHKIIUM MHOTUX MEPEMEHHBIX U YCIOBHOIO 3KCTpeMyMa (PYHKIINH
MHOTUX MEPEMEHHBIX NPU HAJIMYMU CBA3EH, HEOOXOAMMBIE U JIOCTATOYHBIE YCIOBHUS B 3ajladax
HaXO0X/IeHUs 0€3yCI0BHOIO, a TAKXKE YCIIOBHOTO SKCTPEMYyMa IIPHU HAJIMUUHU CBA3EH;

- OmnpeelieHHe KpaTHOTO MHTerpasa PumaHa, KpUTEpHl MHTErpHUpyeMocTH (QYHKIHH,
JIOCTAaTOYHOE YCJIOBHE HMHTEIPUPYEMOCTH (DYHKLMHU, CBONCTBA MHTEIPUPYEMBIX (DYHKIIMIA,
TEOpEeMY O CBEJIEHHH KPAaTHOI'O MHTErpalia K IOBTOPHOMY, (PU3NYECKHE PUIIOKEHUS MHTETpaa;

- OCHOBHBIE (hakThl M Qopmynsl Teopun mnoins (popmynsl I'puna, Octporpanckoro-I'aycca,
Crokca), pusndeckuii cMbIci (HOpMYIT TEOPUH TOJIS.

yMeTh:
-HMCCIIeIoBaTh Ha SKCTPEMYM (PYHKIIMKM MHOTUX NTEPEMEHHBIX;
-pelaTh 3aJ1a4i Ha YCIOBHBIM SKCTPEMYM METOJOM MHOXKUTeneH Jlarpanxka,

-BBIUUCIISATE UHTCIPAJI OT (bYHKI_II/II/I MHOT'UX MCPEMCHHBIX 110 MHOXXCCTBY,



-yMETh pelaTh MPHUKIaAHbIC (GU3MUYCCKHE 3aaui: BBIYUCIATH MAacCy Tella, MOMCHTHI HHEPIIHH,
00BEMBI U T.1I.

-IPUMEHATH (POPMYNBI TEOPUU TONS IS PEIICHHS MaTeMaTHYeCKUX 3a7ay: BBIYMCIICHUE
WHTETPAJIOB, HAXOXKICHUE IO 1 00BEMOB TeJ, MIIOMIAICH MOBEPXHOCTEH;

-pUMEHATh  GOPMyJIBI  TEOpUM TMOJIA JUIsl  pelleHdus (U3MYecKux 3agad: IMpoBepKa
MOTEHLUAIBHOCTH M COJCHOUJAIBHOCTH IMOJISI, HAaXOXJAEHHE paboThl MOJs MpH ABMXKEHUU
MaTepuaIbHOW TOUKH U T.IL.;

-YMCETb NPOBOAXUTH BBIYUCIICHUSA C OIICPATOPOM HaOua.

BJIAJ1€Th:
Jlormueckum MBINIJICHUEM, MCTOAaMH JOKa3aTCIbCTB MAaTEMATHYICCKUX YTBep)KI[eHI/IfI.

HaBblkaMHu BBIYMCICHUS HHTCIpaJioOB M HaBblIKaMHU IIPHUMCHCHUA TCOPEM TCOpHUHU IIOJIA B
MAaTEMATUYCCKUX U (1)H3H“ICCKI/IX IMPHIIOKCHHUAX.

YMeHreM nojb30BaThCsi HEOOXOAUMOM JIUTEPATYPOU ISl pelIeHUs 3a/1a4.

TeMbl U pa3jaeiibl Kypca:
1. Teopema o HesBHOW (QyHKIHH

Teopema o HesBHOM (DyHKIMU, 3aJaHHON OJHUM ypaBHEHHEM. Teopema 0 HESIBHBIX (PYHKIIHAX,
3aJJaHHBIX CHCTEMOI ypaBHeHHMi (0e3 Joka3arenbcTBa). JIokampHas oOpaTUMOCTh OTOOpasKeHUs
MPOCTPAHCTB OJIMHAKOBOM Pa3MEPHOCTHU C HEHYJIEBBIM IKOOHMAHOM.

2. be3ycnoBHblIil skcTpeMyM. HeoOxoumble 1 JOCTaTOUHbIE YCIOBUS
OKcTpeMyMbl QYHKIUI MHOTHX NIEPEMEHHBIX: HEO0X0JUMOE yCIOBHE, JOCTATOUHOE YCIOBUS.

3. YcnoBHBIN 3KCTpEMYM (PYHKIIMM MHOTUX IEPEMEHHBIX ITPU HAJIMYUU CBSI3U: UCCIIEI0OBAaHUE ITPU
nomouty GyHkuuu Jlarpanxa.

Heo6xonuMeble U 10CTaTOYHbIE YCIOBHS
4. KpatHblif HHTErpai U ero CBolcTBa

Kpartnbiif uarerpan Pumana. Cymmsl Pumana u cymmsl lapOy. Kpurepun MHTErpupyeMocTu.
WuterpupyemMocTs  (GYHKIMH, HENpepbIBHOM Ha  u3MepuMoM  kommakrte. CBoiicTBa
UHTETPUPYEMbIX (DYHKIMN: JIMHEHHOCTh MHTErpaa, aJJINTUBHOCTh MHTETpajia 0 MHOXKECTBAM,
WHTETPUPOBAHUE HEPABEHCTB, TEOPEMBI O CpPEIHEM, HENPEPHIBHOCTH HHTerpana. (CeeneHue
KpaTHOT'O MHTErpaa K IOBTOPHOMY.

['eomeTpryeckuii cMbICT MOIYJS W 3HAKa SKOOMAaHa OTOOpa)KEHUS ABYMEPHBIX IPOCTPAHCTB.
Teopema 0 3aMeHe MEepEeMEHHBIX B KpAaTHOM HHTerpaje (JoKa3aTeslbCTBO ISl JBYMEPHOTO

cirydas).

5. KpuBonmHelinbie unterpansl. @opmyna ['puHa



®opmyna ['puna. [loTeHManbHble BEKTOPHBIE MOJS HA IUIOCKOCTH. Y CJIOBHE HE3aBUCUMOCTH
KPUBOJIMHEHHOIO UHTErpaja BTOPOro poja OT IIyTH UHTEIPUPOBAHHUS.

6. IToBepxHoctu. IloBepXHOCTHBIE HHTETPAJIBI

[Ipoctas rnagkas moBepxHOCTh. [loBepXHOCTHBIM WHTerpan mepBoro pona. HeszaBucumocThb
BBIpQXCHHUSI HHTErpajga 4Yepe3 NapaMeTpHU3alUi0 TMOBEPXHOCTH OT JOMYCTHUMON 3aMEHbI
napamerpoB. [lmomans mnoBepxHocTd. OpueHTaUMsT MPOCTONM IIAJKOH  MOBEPXHOCTH.
[ToBepXHOCTHBII MHTErpai BTOPOrO POJAa, BHIPAXKEHUE Yepe3 MapaMeTpU3alUio MOBEPXHOCTH.
KycouHo-rnagkue noBepXHOCTH, X OPUEHTALIMS U UHTETPAJIbI 10 HUM.

7. Teopus monst: popmynsl Octporpanckoro-I'aycca u Crokca

®opmyna [aycca-Octporpaackoro. JlMBepreHIMs BEKTOPHOTO IOJIA, €€ HE3aBHUCHUMOCTh OT
BbIOOpA MPSMOYTOJBHOM CHCTEMBbI KOOPAMHAT U TreoMeTpuueckuii cmbici. ConeHouanbHbIe
BEKTOpHbIE MOJIs1. CBSA3b COJNIEHOUIATLHOCTHU C OOpallleHHeM B pyJib AuBepreHuuu mnois. [lonarue
0 BEKTOPHOM IOTEHIIHAJIE.

®opmyna Crokca. POTOp BEKTOPHOTO MOJisi, €r0 HE3aBHCHUMOCTh OT BhIOOpa MPsIMOYTOJbHOM
CUCTCMblI KOOpAWHAT U FCOMeTpI/I‘-IeCKI/Iﬁ CMBICIJI. HOTGHIII/IB.JII)HI)IG BCKTOPHBIC I10JIA. Ycnosus
HE3aBUCUMOCTHU KpI/IBOHI/IHef/'IHOFO HHTCrpaia OT IyTH HHTCITPUPOBAHUAA. CBs3b IIOTCHIHUAJIbHOCTHU
¢ oOpalieHueM B HyJIb pOTOpa TOJISL.

BGKTOp «Habma» u JEUCTBUS C HUM. OCHOBHBIE COOTHOIIICHUS CoAcCpIKaIMC BECKTOP «HabIay.
Jlannacuan u TpaUCHT 110 BEKTOPY MJIA CKAJIPHOT'O U BEKTOPHOT'O I1OJIA.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

Kpocc-kyJbTypHBIil MeHeIKMEHT

Heab AMCHUNIMHBI:

JlucuunyHa NOMOKET CTYAEHTY OCBOMTh COBPEMEHHBIN Hay4YHbI HHCTPYMEHTAPUM TOHUMAaHUS
Pa3IMYHBIX KYJIBTYp Ha YpPOBHE TIJIIYOMHHBIX COLHAIBHBIX W KYJIbTYPHO-aHTPOIOJIOTHYECKUX
CTPAaTEeTUi, KOTOPBIE HAXOIAT OTPAKEHUE B KOMMYHHKAIUU.

3agauu AMCHUIINHBIL:

Hayuntbcs paccmarpuBaTh MPAaKTHYECKHE W TEOPETHUECKHE MPOOJIIEMBI MEXKKYIbTYPHOM
KOMMYHUKAI[UX B ONTHKE UCTOPHUKO-KYJIBTYPHOM OTHOCHTEIBHOCTH, aHAJIU3UPOBATh MEXAHUKY
KYJBTYPHBIX, PACOBO-3THUUECKUX U COIMATBHBIX CTEPEOTHUIIOB U MPeAyOekKIeHU, pacliO3HABATh
MeXaHU3MBbI KCEHO(OOUH, CCIIEIOBATh KYIbTypHO-crienin(puyeckie eHOMEHbI, paCCMaTPHBATh
UX B UCTOPUYECKON U MEXKYJIBTYPHOU MEPCIIEKTUBE.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILJIMHE (MOYJII0)
B pe3ynbrare ocCBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI
3HATh:

- COBPEMEHHbIE MOJIXO/bI K MOHUMAHUIO PO0IeM 3THOKYIbTYPHOTO, STHOKOH(PECCHOHATIBHOTO
B3aUMOJICUCTBUS, TOJIEPAHTHOCTH, MYJBTUKYJIbTYPAIA3Ma, B3aUMOJACUCTBUSA, CHHTE3a U
TUOpUAN3ALIH KYJIbTYP, I100aJIbHBIX KYJIbTYPHBIX TPEH/IOB;

- OCHOBHBIC M€TOABI U MHCTPYMCHTEI aHaJIM3a TCKCTa, JUCKYPCa U COONUOKYJIbTYPHOTO KOHTCKCTA,
OTBCUAOMIUC COBPEMECHHOMY COCTOSHUIO T'YMAHUTAPHBIX U COLIMAJTIBHBIX HAYK.

yMeTb:

- APprymMCcHTUPOBAHHO 06CY)I(21TL H — B IOpcaciax CBOEM KOMIIETCHLIMHA — pemaTtb 3TUYCCKUC
BOIIPOCHI, CBA3aHHLIC C HpO6HeMaMI/I KOH(l)JIHKTHOfI KOMMYHUKAIIUHA, HETCPIHUMOCTH,
JAUCKPUMHUHAIIUA 11O CONUAJIbHBIM, 3THOKYJIIbTYPHBIM W UHBIM ITPU3HAKAM;

- BBIABJIATH T€ AaCMEKThl H3y4aeMoll mpoOsieMbl (Hampumep, MpoOJIeMAaTUKH CBOETO
HCCJIEIOBATENILCKOTO IPOEKTa), KOTOpPblEe CBSA3aHbl C D3THO-KYJABTYPHBIMH M COLMAJIBHO-
AHTPONOJIOTUYECKUMH (PaKTOpaMH, M aHATU3UPOBAThH UX C UCIIOIB30BaHUEM MTPO(PEeCcCHOHATBHOTO
MEXIUCHUTUTMHAPHOTO MHCTPYMEHTAPHSL.

BJAaJ€Th:



- CTpaTerusiMd U TaKTUKaMH COBPEMEHHOW MEXKYJIbTYpPHOM KOMMYHHUKAIIMM KaK B paMKax
JUYHOTO OOIICHHS B MaJIbIX TPYIIaX, TaK U B 00J€e MHPOKOM COITHAIIBHOM KOHTEKCTE;

- B HeoO0XoaMMOH Mepe NMpo(ecCHOHAIBHBIMU S3bIKAMH CMEXHBIX JHCLUHUIUIMH COIHAIbHO-
TYMaHUTapHOI'O 3HaHWSA, HIPUEMaMU MEXIUCLUUIUIMHAPHOrO 'mepeBoja" TEpMHUHOJIOIHH,
UCIIOJIb30BaHUSI METOJOB JPYI'HX AUCLMIUIMH Ul PELICHHUsS KOHKPETHBIX MpOo(hecCHOHaIbHBIX
3ajay.

Tembl u pa3aennl Kypca:
1. KynbTypa 1 KOMMyHHKAIUS: COBPEMEHHbBIE TIOIXO/IbI

OcHOBHbBIE MOHATHUS: KyJIbTypa, LUBWIM3ALMSA, HApOA, HalMs, 3THOC U T. 4. B KOHTEKCTE
MEXKYJIbTYPHO! KOMMYHUKALIUH.

2. KynpTypHas HI€HTUYHOCTh

KynbTypHas HACHTUYHOCTD: A3bIKOBasi KAPTHMHA MUPa, MEHTAJIbHOCTh, KYJIbTYpPHBIN 0Opa3zer]
3. KynpTypHbIe CTEpEOTHUIIBI

KynbTypHbIe cTEpeoTHUITB U 3THOKYIBTYpHBIE Ipeayoexaenus. KcenopoOus u pacuzm

4. I'nobanpHeI MUp

['mobanpHBIA MHp W HAI[MOHAJIBHBIC KYJIBTYPBI: COBPEMEHHBIC MPOOJIEMbI MEKKYIbTYPHOTO
0oO01IIeHMS



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

KyabTypHast anTponoJsiorust

Heab AMCHUNIMHBI:

OTOT Kypc HE HAYYUT ONITUMAJIbHBIM IpUeEMaM OOLIEHMSI C IPEACTABUTEISIMUA CTPAHbI H3y4aeMOT0
A3bIKa, HE OyIeT CIOCOOCTBOBAaTh OCBOCHHIO KOMMYHUKATHUBHBIX CTPAaTETHii KOHKPETHBIX
COLMAIBHBIX TPYNI H cep OBITOBaHUS TOTO MM HHOTO TUCKYpCa, HE CTAHET ITyTEeBOJUTEIIEM 10
HAl[MOHAJbHBIM Te3aypycaM »ECTOB, MUMHUYECKUX 3HAKOB, MPOKCEMHMKU U T.. OnHAaKO OH
IIO3BOJIUT AHAIM3UPOBATh MEXAHUKY KYJIbTYPHBIX, pPAacOBO-3THHYECKMX W COLMAIbHBIX
CTEpEOTHNIOB M TpeayOekIeHHid, pacro3HaBaTh MEXaHW3Mbl KCeHO(POOWH, HCCIe0BaATh
KyJBTypHO-crienupuieckne (eHOMEHbI, paCCMaTPUBATh UX B UCTOPUYECKON M MEKKYIbTYPHOH
IIEPCIEKTHBE.

3agauyd IUCHUILINHBI:

I{aquTBCH paccMaTpuBaTb IMPAKTUYCCKHEC W TCOPCTHUYCCKHEC HpO6HeMBI hﬁﬂKKyanypHOﬁ
KOMMYHUKAIIUHU B OIITHKC HCTOpHKO-KYHLTypHOﬁ OTHOCUTCIIbHOCTHU, AHAJIM3UPOBATh MCXAHUKY
KYJIbTYPHBIX, PACOBO-3THUYCCKUX U COUAJIBHBIX CTEPCOTUIIOB U Hpe,[[y'6e)KI[€HI/II7I, PpacCiio3HaBaThb
MCXAaHU3MBbI KCCHO(bO6HH, HUCCICO0BATh KyJ'IbTypHO'CHeI_[I/Iq)I/ILIeCKI/Ie Q)CHOMCHBI, paccMaTpuBaThb
HUX B HCTOpH‘-ICCKOﬁ n MC)KKyHBTypHOﬁ MEPCIICKTUBCE.

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUsI O JUCHUIJIMHE (MOYJIIO)
B pe3ynbrare oCBOCHUS AUCITUTUTMHBI 00YJarONTUeCs JOMKHBI
3HATh:

- Ba)KHEWIIME HANpAaBICHUS COBPEMEHHOM JIMHIBUCTHKH, COLIMOJIOTHH, aHTPOIIOJIOTHUH,
KYJIbTYPOJIOTHH, KOTOpbIE TIO3BOJIAT TIOHATh YHUBEPCAJIbHbIE MPOOJIEMbl U MEXaHU3MBbI
MEXKYJIbTYPHON KOMMYHUKALIVH.

yMeTb:

- IPUMEHATh MHCTPYMEHTHI aHAIN3a MEKKYJIbTYPHOH KOMMYHMKAIIUH, a HE TOJBKO SI3BIKOBBIX
(haKTOB M TEKCTOB KYJIbTYpHI (KaK 3TO OOBIYHO OBIBACT B JMHIBOKYJIBTYPOJIOTHYECKUX Kypcax C
MIOXO0’KUM Ha3BaHUEM).

BJAaJ€Th:



- AHATTUTUYECKUMHU MOJIEJIIMU IOHUMaHUS KyJIbTYPHBIX 00pa31ioB U3y4aeMon STHOHALMOHAIbHOM
TPYIIIBI

TeMbl U pa3jesibl Kypca:

1. KynpTypHast aHTpOnoyiorus

Beenenue. OcnoBHble MOHATHS. OOBEKTHI U3YUCHUS

2. CoBpeMEHHBIE aHTPOMOJUTH U KPOCC-KYJIbTYPHbIE UCCIIEI0BATENN

Kynbrypa kak kommyHukanus: Dasapz Xomi, I'eprXodcerene u ap. BzaumopeiicTBue KyinbTyp
3. KynbTypHast HAEHTUYHOCTD

KynbTypHast UICHTHYHOCTD: SI3BIKOBAsi KAPTUHA MHPA, MEHTAJIbHOCTh, KYJIbTYpPHBIH 00pazerl
4. KoMMyHUKaLMs ¥ 3THOKYJIBTYpPHBIE KOH(MDIUKTHI

KOMMYHI/IKaI_[I/IH U 3THOKYJIbTYPHBIC KOH(bJ'II/IKTLI. Bnacts u IIPUHYKICHHUC B MC)KKYHbTypHOﬁ
KOMMYHUKAIIUAU



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIpaBjieHHe HHHOBAIIUAMU B OU3Hece

JlugepcTBO M NPpUHSATHE PellleHUii B YCJIOBUSIX Heonpeae1eHHOCTH

Heab AMCHUNIMHBI:

- U3y4eHHUE OCHOB JIMYHON YPPEKTUBHOCTH, OCBOCHHE METOAOB IPUHSATHS PEIICHHH , OBJIaICHUE
HCKYCCTBOM TPOAYKTHBHOI'O MBINUICHHS, TPUOOpPETECHUE HAaBbIKa MPUHATHS d(PPEKTUBHBIX U
pe3yJIbTATUBHBIX PpEUICHUNW B PAa3IMYHBIX JKU3HEHHBIX CHUTYallUAX, OTpaboOTKa MpUEMOB
YCIICIIHOTO YIPaBJICHUs COOOW, CBOMUM BpEMEHEM U JOCTYIMHBIMH PECYpPCaMU JJIsl TOCTHUIKCHUS
WH/IMBUYAIbHBIX LeNed, (OpMUpOBAaHHME JUACPCKHX KOMIIETCHIUH W CIHOCOOHOCTH OBITh
JUIEPOM Ui caMoro ceds, mpopaboTKa TEXHHUK CAMOPETYISLUU U CTPECCOYCTOWYMBOCTH,
BBIPA0OTKAa YMEHUsS Pa3padoTaTh CXEMy M COCTaB MHUTAHUS, HEOOXOIUMOro sl 3PPEKTUBHOTO
00y4YeHHs U pa3BUTH B ce0e KaueCTB TapMOHUYHOW JTMYHOCTH. OCBOCHHE JTAHHOM IUCIUITIIHBI
HE TOJIBKO MOMOJXKET JIy4Ille y3HaTh M TOHATH ce0si, CBOM MOTPEOHOCTH W KETaHHS, HO U JAcT
KOHKPETHBIC HWHCTPYMEHTHI IS TOBBIMICHHUS JINYHOW A((HEKTHBHOCTH, CaMOpPa3BUTHS,
YCIEIIHOTO TOCTPOSHUSI TPACKTOPUH HMHAWBHUIYaTbHOM Kapbepbl, OOpETEHHS CYacThsi U
Oyaromnony4us.

3agauyd IUCHUILINHBI:

- ano6peTeHHe TCOPCTUYICCKUX 3HAHMK B 00JIACTH JIMYHOU Bq)(beKTI/IBHOCTI/I, JIMACPCTBA,
OCJICIojJaranus, TaﬁM-MeHeI{)KMeHTa, KOYYHMHIa, YIIPABJICHHUA CTPCCCOM, (bYHKLII/IOHaJ'ILHOFO
INUTaHuA,

- (OpMHUPOBAHMS y CTYJIEHTOB OAa30BBIX HABBIKOB HCCIEAOBAHUS M PA3BUTUS JIMYHOCTHOTO
MOTEHIINAIIA,

- obecnieueHue MOTHBAIMOHHOTO KOMIIOHEHTa I/ IOBBIIICHUS JTUYHOH 3(1)(1)CKTI/IBHOCTI/I nu-
Pa3BUTHA JIMACPCKUX KOMHCTGHHHﬁ,

- 000CHOBaHWE HEOOXOIMMOCTH UCTIOIH30BAHMS METOI0B CAMOOPTaHU3AIIMH B LIEJISAX IMOBBIIICHUS
TUIHOU ()P PEKTUBHOCTU U TUYHOCTHOTO PA3BUTHS,

- BbIpa0OTKAa MPAKTUYECKUX YMEHHIl M HaBBIKOB: IeJIETIONAaraHus, NpUHATHS 3QQPEKTUBHBIX U
pPE3yNbTAaTUBHBIX DPEIICHUM, IIOCTPOCHUS WHAMBUAYAJIbHOM CHUCTEMBl TalM-MEHEIKMEHTA,
YIIPABJICHUS JIMYHBIM IIPOCTPAHCTBOM, CaAMOPEryJIALMU U CTPECCOYCTOMYMUBOCTH, OPraHU3aLUU
NUTAHUSA B LEJSIX 00eCTeYeHHs TMYHOCTHOTO Pa3BUTHSI.

- TIOJrOTOBKA K pa3pabOTKe TPAaeKTOPUH Pa3BUTHUA Kapbepbl B MPO(hecCHOHAIBHONW 00JIacTH U
IUIaHA UHAUBUAYAIBHOTO Pa3BUTHSL.

IlepeyeHb MuIaHUPYEMBbIX Pe3yJbTATOB 00YUYEHHUS 10 JUCHHUILIMHE (MOYJII0)

B PE3YIbTATC OCBOCHUA TUCHUIIJIMHBL 06yqaroumec;[ JOJIDKHBI



3HAThb:

- OCHOBHBIE COCTAaBJISIOIINE TUYHON 3((HEKTUBHOCTH M HANpPaBIICHUS €€ MOBBILIICHUS, OCHOBHBIE
METOABl HCCIENOBAaHUs JIMYHOCTHOIO IIOTCHUMANA U1 [PUHATHS pEUICHUH B YCIOBAX
HEOIIPEACIEHHOCTHU

- OIIpEACICHUC JTUACPCTBA U €I0 CMBICII, COBPEMCHHELIEC MOACIIM U OCHOBOIIOJIAraronue T€Opruu
JIUACPCTBA, YHUBEPCAIBHBIC IMACPCKUE KOMIICTCHIINH,

- OCHOBHBIC THIIBI CyAbOBI YENOBEKAa M WX BIUSHHE HAa JMYHYIO 3((HEKTUBHOCTBH, CIIOCOOBI
IIOJIYYEHUS IICUXUYECKOM SHEPIUU U3 BHEIIHEN CPENIbL;

- METO/IbI LieienioNaranusi, kpurepuu SMART;

- BUJbl BPEMEHHU, CTPYKTYPY MHIMBHUIYAJIbHOIO KallUTAJla BPEMEHH, METObl OLIEHKU BPEMEHHU,
IIOTJIOTUTENIA BPEMEHH, TEXHUKH Y4€Ta BPEMEHH;

- KPUTCPHU IIPOCKTHPOBAHUA HH,I[HBH,Z[yaHbHOﬁ CHCTCMBbI TaﬁM'MeHeI[)KMeHTa, THUIIBI JTUYHBIX
IJIaHOB, B3aAUMOCBS3U MCKAY pPa3HbIMU TUIIAMU IIJIAHOB, CUCTEMY JIMYHBIX IIJIAHOB;

- OCHOBHBIE IIOJIOKEHMSI BOJIIOLIMOHHOW Teopuu passutus co3Hanus Kimpa I['peiiB3a, ypoBHU
CYILIECTBOBAHMs, MEPEXOAbl MEXAY YPOBHSAMHU, MOJENb cnupaibHOW nuHamuku [loHa beka u
Kpuca KoBana, BiusiHUE YpOBHS pa3BUTHS CO3HAHMS HA JINYHYIO () ()EKTUBHOCTS;

- TNPU3HAKU MPOSIBIEHUS CTpecca, MOHATHS JycTpecca U JUCTpecca, OCHOBHBIE METO[IbI
OCBOOOKJICHHE OT HETaTHUBHBIX IEPEKUBAHUN, CHOCOOBI BBHIPAOOTKM HABBIKOB I1O3UTHBHOIO
MBILICHHS U1 NOBBIIEHUS TUYHON 3 PEKTUBHOCTH;

- OCHOBHBIC COCTABJIAIOIIHUE 3J0POBbA UYCIOBCKA COIJIACHO OIIPCACIICHUIO BO3, COCTOsAHUA
3A0POBbA, (bYHKI_II/IOHaJ'IBHHﬁ nmoaxoa K IMMTAaHHUIO M €ro IPUHOHUIIBI, OCHOBHBIC KOMIIOHCHTBI
IIUTaHuAi, CII0COOBI OpraHu3anuu MMUTaHus B OCJIAX ITOBBINICHHA JIMYHOMN 9(1)(1)6KTI/IBHOCTI/I.

yMeTb:

- IPUMEHSTh Ha MPAaKTUKE METOJIbl UCCIEeI0BAaHUS JINYHOCTHOTO MOTEHIIMAIA, YPOBHS Pa3BUTHUS
JNYHOHN 3P PEKTUBHOCTH;

- OIIpCACIATD HAIIPABJICHHWS ITOBBIIIICHU A JIMIHOMN Bq)(I)eKTI/IBHOCTI/I, OCYHICCTBJIATDH MJIIAHUPOBAHUC
WHAUBUAYAJIBHOT'O Pa3BUTHUA, CTPOUTD TPACKTOPUHN PA3BUTHS JIMYHOMU KapbephbI;

- CTPOUTHh WHAMBUAYAIbHBIN TPOMUIH JUASPCKUX KOMIETCHIIUNA U BBISBIATH OOJACTH Pa3BUTHS
JTAHHBIX KOMIICTSHITHI;

- OoIpCaciATh HHJII/IBI/II[Y&J'IBHLI?I YPOBCHL pa3BUTUA KA4YCCTB H06CZ[I/ITGJ'I$[, HCIIOJIb30BAaTh
Bep6am,Hme KOHCTPYKIOHWH IJIA IMTOJTYUCHU A IICUXHYSCKOM SHEPTUU U3 BHCIITHECH Cp€akbl, ITPOBOANTD
CaMOIIPEC3CHTAUIO B BUJAC MTUTY-UCTOPUHN IO CXCME KOMITAHUUN Pixar;

- (bOpMI/IpOBaTB BUJACHUC CBOCTO YCIICHIHOI'O 6y;lymero, CTaBUTh HWHIAUBUAYAJIBHBIC LECJIA IIO
MCETOA0JOTHUH SMART, IMPOBECPATH LCJIN 1O JaHHBIM KPUTCPHUAM U Ha S3KOJIOTUYHOCTD,

- CTPYKTYypUpOBaTh Jejla B paMKax MaTpHIbl «CpOYHOEe-BaXHOe» (MaTpuua OiizeHxayspa),
yCTaHABIWBATH MOTJIOTUTEN BPEMEHH M HAXOAUTh CIIOCOOBI UX YCTPAHEHUS,

- BBI6I/IpaTB HanOoJee B(I)(pCKTI/IBHHﬁ noaxoa K HNpOCKTHUPOBAHUIO CUCTEMbI MHAWBUAYAJIBHOT'O
TaﬁM-MeHe[{)KMeHTa, Ha OCHOBC NIpUHIUIIA «ACHb - HCACIIS),



- TIPOBOJUTH JUATHOCTUKY TEKYIIUX YPOBHEH CYIECTBOBAaHMUSI, COTIACHO Mojaenu CrupaaibHON
nunamuku Jlona beka u Kpuca Kosana;

- OCBOOOXIATbCS OT HETATUBHBIX IMEPEKUBAHHWI C TIOMOIIBIO Pa3HBIX METOJOB, Pa3BHBAThH
CTPECCOYCTOMYUBOCTh, HWCIOJB30BATh TIO3MUTUBHOE MBIIUICHUE JUISI TOBBIIICHUS JTUYHON
3¢ exTUBHOCTH;

- HCIIOJIb30BAaTb  IIPHUHIMUIIbLI (bYHKI_[I/IOHaJ'IBHOFO IIUTaHuA  OJId  ITOBBIIICHUA JTIMIHOU
3(1)(1)6KTI/IBHOCTI/I, pa3pa6aTBIBaTb HHIUBUAYAJIBHYIO CXEMY U COCTaB IIUTaHUA IJIA JOCTHXKCHUA
KOHKPECTHBIX HeeH.

BJIAIETh:

- HaBBIKAMH MTOMCKA U YCBOCHUS 3HAYUTEIHHBIX 00beMOB HH(OpMAIIHH B 00JIACTH CAaMOPa3BUTHS,
PECYPCOB JUISt UHAUBUIYATHHOTO PA3BUTHS, TIOBBIIICHUS JTUIHOHN 3D PEeKTUBHOCTH;

- JUACPCKUMHU HABBIKAMU U MCTOAAMH PA3BUTUS KOMIICTCHIUM Juacpa,

- CHOCOOHOCTBIO pa3BUBaTh B ceOe KayecTBa IMOOCAMTENSA, MPOBOANTH 3(h(HEKTUBHBIC
CaMOIIPE3CHTAI[UH;

- HaBbIKaMH IPENOCTABJIEHUs OOPAaTHON CBA3M (IO 3ampocy), KOHCTPYKTUBHOW KPUTUKH U
3¢ (HEeKTUBHON TTOXBAIBI;

- HaBbIKaMU (POPMUPOBAHMSI BUJCHUS YCIICIIHOTO OyayIIero, LesienojaraHusi Mo MeTO10JI0TUU
SMART;

- HaBbIKAaMH TPHUHATHA S()()EKTUBHBIX M PE3YJIbTaTUBHBIX PEIICHUH B KPAaTKOCPOYHOW H B
JIOJITOCPOYHOMU IEPCIIEKTUBE, UCTIOJb3Ys Z- MOJIEIIb IPUHATUS PELICHUMN;

- HaBBIKAMH YMpaBICHUS BpeMeHeM U 3(PQPEKTUBHOTO IUIAHUPOBAHMS, B COOTBETCTBUU C
VHJIUBUAYAIBHON CUCTEMOU TaiM-MEHEI)KMEHTA;

- CIIOCOOHOCTBIO OIpPENENATh TEKYIME YPOBHHM CYILECTBOBaHUSA IO Mojenu CrnupaabHON
nuHaMmuku JloHa beka u Kpuca KoBana, miaHupoBaTs nepexoasl K CIEIYIOIIUM YPOBHSM;

- CIIOCOOHOCTBIO YMPABJIATH CTPECCOM M OCBOOOXKIATHCS OT HETAaTMBHBIX U TPEBOXKAIIMX
NepeKUBaHUM;

- IPAaKTUKOM pa3pabOTKHU COCTaBa M CXEMbl MMUTAHU AJIS JOCTHXKEHUS] MHAWBUIYAIbHBIX LIENEH,
HOBBIIIEHUS TUYHOU 3(PPEKTUBHOCTH.

Tembl U pa3ensl Kypca:
1. Benenwne B mnuHyi0 3G (HEKTHUBHOCTH

3nakomMcTBO. llenenonaranne Ha Kypc. [loctynmHele pecypcebl. JIMuHBIA KamuTaa BpPEMEHH.
OHepreTuyeckuii moTeHMan auuHocTd. Onpenenenue auaHoN 3¢ dexkTuBHOCTH. COBpEeMEHHbIE
METOJbl TIO3HAHMS, HCCIEAOBAHMS U pa3BUTHUSA JIMYHOCTHOrO IoTeHuuana. (OCHOBHbIE
HarpaBJIeHUs MOBBIIICHUS TMUYHON 3()(HEKTUBHOCTH U TMYHOCTHOTO pa3BUTHs. CaMoopraHu3anus
U camoMmoruBanus. IlnmaHupoBaHue MHIAMBHIYyaldbHOTO pa3BUTHA. JlopoxHas  Kapra
camopa3BUTHA. TpaeKkTopusl pa3BUTHA JTUYHOM Kapbephl. Kapseporpamma.



2. JIunepcTBO B COOCTBEHHOM KU3HH

Cwmeicn nuaepcTBa. BiausHue munepcTBa Ha TU4HYI0 3 dexTuBHOCTE. Buabl uaepcrsa. Teopuu
muaepcrBa. Kapra teopuii muaepcrBa. Monens nuaepctsa (yrnpasieHdyeckas pemierka P.brelika-
x.Moyton). Curyannonnoe nuaepctso [1.Xepcu-K.brnanmapa. OMonunonanbHOE TUAEPCTBO MO
. l'oynmany. Ctunu nuaepcerBa. JInaepckue KOMIETCHIIMU. Y HUBEpCaIbHas MOJIEIb JIUJIEPCKUX
KOMIIETEHIIMI. AJTOpPUTM HCIIOIb30BaHUs JinaepcTBa. MepapXxudyeckuil MHCTHHKT. JIMYHOCTH
muaepa. Cocrapisiiolue JIUYHOCTU jJujaepa. Mo3r nuaepa. MuauBuayanbHas MOTHBAIIMOHHAS
cuctema IeHHOCTeH. Teopusi CUIIbHBIX CTOPOH JIMYHOCTH U TEOPHUS OCO3HAHUS OTHOIIEHUH J. X.
[Toprepa. [lpunsiTHE UHAMBUAYAIbHBIX perieHui. D¢P(GEeKTUBHOCT, W Pe3yJbTaTUBHOCTH B
NPUHATAN pelieHud. Z-Mopenb TpuHATUS pemeHnid. HelpoOuosorus NpUHATHS PEIICHHM.
Konnernmus nedont-cuctemsl Mapkyca Peituena. CamonuaepcTso.

3. UanuBuayansHble nenu. Llenenonaranue, kak METO MOBBIICHUS JIMYHOH 3 (heKTHBHOCTH

Bsrasig u3 yenemnoro 6yaymiero (Buaenue). Koneco sxusHeHHoro 0ananca. @opmar KOHEUHOTO
pesynbrata. MHauBuayalibHblE LEIW. OMOLMOHAIBHBIM OTKJIMK OT JOCTHXKEHHUS LEJH.
[To3utuBHas QopmynupoBka wuenu. Jluunelii koHTponb. Kputepum SMART (koHKpeTHas,
u3MepumMasi, JOCTHXKHUMasl, 3HaunMast (BaykHasi), Onpe/iesieHHas 1mo BpeMenn). [IpoBepka uenu Ha
3KOJIOTUYHOCTh. KpaTKOCpOUYHBIE U JOJIITOCPOYHBIE LETH, LeIn-3a4a4i. MeToibl IPOSCHEHUS U
MOCTaHOBKU MHAMBUYaNIbHOM 11esu. [lorck pecypcoB it JOCTHKEHHSI UHIUBUIyaJIbHBIX LIEJICH.
[Tupamuna Heiponoruueckux ypoBHeit Pobepta [unrca u e€ cBA3b C LEbIO.

4. TaliM-MEHEJKMEHT U IJIaHUPOBaHUE

Onpenenenue  TaliM-MeHeUKMEHTa. Buabl  BpeMeHu. [loHsATHE JKM3HEHHOTO  LIMKIIA.
WMuauBuayalbHBIN KallUTal BPEMEHU U €ro cTpyKTypa. Ilcuxonorudeckoe BpeMs U €ro cocTas.
Tunel MHIMBHYaIbHBIX KOHLENUUN BpeMeHH. OTeuecTBEHHAs IIKOJIAa OPTaHU3allMd BPEMEHHU.
Marpuua Ditzenxayspa (cpouHoe 1 BaxkHoe). CTpaTeruy ynpapieHHUs BpeMEHEM YelloBeKa. 3aKOH
BPEMEHHU KaK CTpaTeruueckoro pecypca u ero ¢opmyna. Ilormoturenn BpemeHH (IIOMEXH).
Buyrpennue u BHemHue noMexu. Oynkuus noreps I'suutu Tarytu. MeToabl OLEHKY BpEMEHU.
Texnuka ydera BpemeHu. XpoHokapta [1.M. Kepxenuesa. Metoz Filofax. ®opmyna none3noi
pabotsl Jlorapa 3aiiBepra.

5. BnusHue pa3BuUTHS CO3HaHMS YeJIOBEKa Ha ero JU4HYK 3(hdexTuBHOCTh. CrnupanbHas
JTUHAMHUKa

OBOIIOLMOHHAA Teopus pa3BuThs co3HaHus Kipa ['peiiBza. YpoBHu cymectBoBanus. [lepBbiii n
BTOpOoi mopsaku. CnupansHas auHamuka Jlona beka u Kpuca Koana. nTerpanbHas Teopus
Kena Yun6epa. Onucanue ypoBHeH CyIecTBOBaHMs. XapaKTEpUCTUKU YpOBHEH (TepCleKTHBa
BOCTIPHUATHS, SK3UCTEHLIUAIBHBIE KeJaHHs, 3/10poBas MHTETrpanus, AMHAMUKA YPOBHS, TPABMBI,
MU}BI, 3aKOHOMEPHOCTHU pa3BUTHs). [lepexoabl Mexxay ypoBHSIMU. YPOBEHb pPa3BUTHUS COZHAHUS
U Tn4Has 3 PEeKTUBHOCTD YETIOBEKA.



AHHOTANUM K pa004YUM NMPOrpaMMaM U CIUILINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

MapkeTuHr

Heab AMCHUNIMHBI:

@opMHpOBaHUE TIYOOKMX CHCTEMHBIX TIPEACTABICHUNH O MAapKETHHIOBOM JEATEIbHOCTU
NPEINPUSTHIA, BIUSHUYU €€ Pe3yJIbTaTOB Ha MPUHUMaeMble () (hEeKTUBHBIEC PEeLICHUS

3agauM AUCHMIIMHBI:
-03HAKOMJICHHE CTYJIEHTOB C TEOPUN MapKETHUHTa;

-OBJIa/ICHHE METOJaMHU U MpUeMaMu pelIeHHs] KOHKPETHBIX 3a/1a4 MapKeTuHra, coopa, 00paboTkKu
U aHanu3a uHpopMaluu o pakTopax BHEIIHEH U BHYTPEHHEU Cpeibl OpTraHU3aUuH ISl IPUHSATHS
YIpaBICHUYECKUX PELICHU;

-(popMupoBaHNEe HABBIKOB Pa3pabOTKU M peaTn3allii MApKETUHTOBBIX CTPATEIHid;

-IIOCTPOCHUS BHYTPEHHEW WH(OPMAIMOHHON CHCTEMbI OpraHu3anuu s coopa nHPOpMaIuu ¢
LEJIbIO PUHATUS PEUICHUH, INIAHUPOBAHUSA JEATEIbHOCTH U KOHTPOJIS;

-OBJIaAICHUEC MCTOAaMU MOATOTOBKHU OTUCTOB I10 pE3yJibTaTaM I/IH(i)OpMaI_II/IOHHO'aHaHHTquCKOﬁ
ACATCIIBHOCTH U OLICHKHU B(I)q)eKTI/IBHOCTI/I MapKETHUHTOBBIX ITPOCKTOB.

ITepevenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIMECs T0JIKHbBI
3HATh:

METOJbI, KOHICIIIMHU W MOJCIIN, CBA3aHHBIC C aHAJIM30M H CO)IGp)KElTCJ'IBHOfI I/IHTCpHpeTaHHGﬁ
TCKYIIUX MTPOLECCOB, IIPOUCXOAAIIHNX B MHpOBOﬁ M OT€YECTBEHHON YKOHOMMKE

yMeTb:

MNPUMCHATH TCOpCTI/IKO-MCTOIlI/I‘-ICCKI/Iﬁ HHCprMCHTapHﬁ, CBSI3aHHBIM C dHaJInu3oM U
COI[Cp)K&TCJ'IBHOﬁ HHTCpHpCTaHHeﬁ TCKYIIUX TMPOHCCCOB, MPOUCXOAAINIUX B MHpOBOﬁ n
OTE€YECTBEHHOM SKOHOMHUKE.

BJAACTh:



HaBBIKAMHU IIPUMEHEHUS KOHLENTYaJIbHO- METOJUYECKOIO anmapara, CBA3aHHOIO ¢ aHAJIM30M U
COZICPKATEIIbHOM HMHTEPHPETALMEN TEKYyIUX IPOLECCOB, IMPOUCXOIAIIMX B MHUPOBOM U
OTEYECTBEHHOM JKOHOMHKE.

TeMbl U pa3jeiibl Kypca:
1. MapkeTusr u o0miectBo. KoHIenum MapKeTHHTa, THITBI MAPKETHHTa

CYH_IHOCTI) COBpPEMEHHOI'O MAapKETHUHIA. HCJ'IB, O6’beKTbI, IPUHIUIIBI, TCHACHLIUHW PpPa3BHUTHUA
MapKCTHHTA. (D}’HKHI/II/I U IIponecCc MapKETHUHIA. KOHHCHHI/II/I MAapKETHHIa: HMCTOPHYCCKUEC U
COBpPEMCHHBIC. Twurer MAapKCTHUHI'a B 3aBUCHUMOCTH OT COCTOSAHUA CIIpOCaA.

2. AHanu3 MapKETUHIOBOW Cpebl MPEANPUATHS. MapKEeTUHIOBbIE UCCIIEI0BAHUS

Knaccugukarus MapkeTHHIOBO# cpenibl. THCTpYMEHTHI aHann3a MapKETUHTOBOW CPEIbl: aHAJIH3
natd  KoHKypeHTHbIX cui M. Iloprepa, PEST-ananu3z, SWOT-ananu3, SNW-ananus.
CerMeHTHpOBaHUE DPBIHKA, OCHOBHBIE METOJBl. MapKeTHHTOBas HMH(POPMAIIMOHHAS CHCTEMA.
[ToncucTembl  aHanmm3a  BHYTpeHHEH  MHQOpMAlMHM, MapKETHHTOBOIO  HAOIOJEHUS,
MapKeTHHTroBOro ananu3a. llenn u 0OBEKTHI MapKeTHHTOBBIX uccienoBanuil. [Ipouemypa
MapKEeTUHTOBBbIX HcciaenoBanuil. Mictrounnku nHGOpManuu Juisi MapKETHHTOBBIX MCCIICIOBAaHUM.
Metoasl cbopa uHpopmanuu, UX TpeuMyliiecTBa U HenocTatku. COBpEeMEHHbBIE TEXHOJIOTHUS
MIPOBEICHUS HAyYHbIX MAPKETUHTOBBIX MCCIIEJOBAHUN.

3. MapkeTUHroBbIE CTpAaTETUU

Knaccudukanun MapkeTuHroBbeix crpareruii. Ctparerun pocta M. Ancodda, KOHKypeHTHbIE
ctparerun M. Iloptepa, crpateruun ¢GopMUPOBaHUS MEPBHUYHOTO M HM30MPATENBHOTO CIIpOCa.
[Tonstue cermentanuu peiHKa. Kpurepuu cermenranuu. CTpaTeru oxBaTa IEJIEBOTO PHIHKA.
Crpaterusi no3UIIMOHUPOBAHUS TOBapa Ha PhIHKE.

4. ToBapHas MOMUTHKA

CopnepxaHue MapKeTHMHIOBOW TOBapHOM IMOJWUTUKU. YpoBHM ToBapa. Kiaccudukanus
NOTPEOUTENBCKUX TOBapoB. JKM3HEHHBIH LUK TOBApa; YHpPaBICHHUE aCCOPTHUMEHTOM C y4eTOM
KU3HEHHOTO LIMKJIa TOBapa. XapaKTepUCTUKU U YIPABIEHUE aCCOPTUMEHTOM (DUPMBI.

5. lleHoBas 1 cOBITOBAsI OJUTHUKH

OCHOBHBIE PENICHHS IICHOBOW MOJUTHKH. MeToIbpl 1IeHO00pa30BaHus. DIaCTUYHOCTD CIIpoca Mo
nene. LlenoBast muckpumuHanus. OCHOBHBIE peUICHUs COBITOBOW TOJHUTHKU. XapaKTEPUCTUKU
KaHaja cOplTa. OpraHu3alMOHHbIE CTPYKTYPBI COBITA.

6. KoMMyHUKaTHUBHAS MOTUTHKA

Kommiekc MapKeTHHroBbIX KOMMYHUKanui. Mojenu BO3JIECHUCTBUS B MapKETHHTOBBIX
KOMMYHUKAIUSAX. JTarbl pa3pab0oTKA peKJIaMHON KaMmaHWUU. MeETOo/Ibl YCTaHOBJIEHUs O0/KeTa
Ha MPOJBHKECHUE.

7. Onenka 3pheKTUBHOCTH MapKETUHTOBOM JIEATEIHHOCTH

PopMHpOBaHHWE OPraHW3alMOHHOW CTPYKTYpbl, NpHHOMIBL, BHIAbl. CocTaB 3arpaT Ha
MapKETHUHTOBYIO JESTeNbHOCTh. MapKeTHUHr- KOHTPOJUIMHT. BuIbl UM 0OBEKTHl KOHTPOJIS
MapkeTHHra. Buasl 3¢p(heKTHBHOCTH MapKETUHTOBOM J1€ATEIbHOCTH.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

MeHea:KMEHT M TeXHOJIOTHY NHHOBAIINA

Heab AMCHUNIMHBI:

OcBoeHHE OCHOBHBIX MPHUHLMUIIOB Pa3BUTHUS WHHOBAIMOHHOM SKOHOMHUKH, MOHMMAaHHE POJIHU
TEXHOJIOTHYECKOTO MPEATNPHUSATHS U YIIPABJICHUS HHHOBAILIUSMU, 3HAHHUE TIPAaBUII PaOOTHI HA PHIHKE
BEHUYPHBIX HMHBECTUIIMHA. (OCBOEHHE OCHOBHBIX TMPHUHIIMIIOB M METOAOB TPHUBIICYCHUS
(MHAaHCUPOBAHUSA B COOTBETCTBUU C ATAllaMU PaA3BUTHUS NPeanpUsATHs.JUCIUIUIMHA TTO3BOJISAT
chopMUpPOBaTh Y CTYJECHTOB MPAKTUYECKHUE HABBIKU IO Pa3pabOTKE M pealn3aldu IPOECKTOB I10
MIPOBEJICHUIO OPraHU3AlMOHHBIX U3MEHEHU B KOMIIAHUHU C YYETOM MOJIETICH JKU3HEHHOTO LIUKJIa
OpraHu3aluu.

3agauyd AUCHUILINHBI:

. [TosyanTh 3HAHUS O MPHUHIMIIAX ITOCTPOCHHSI WHHOBAIIMOHHOW JKOHOMUKA H 00
UH(GPACTPYKTYpe PhIHKA BEHUYPHBIX WHBECTHUIIHIA;

® OcBouth 0a30BbIE 3HAHHUA (HOHﬂTHfI, KOHHCHHHﬁ, MCTOAOB M KIHOYECBLIX MeTpI/IK) B
WHBECTUIIMOHHOM JACATCIIBHOCTH,

° ITorumars POJIN OCHOBHBIX YHAaCTHUKOB MHBECCTUIITMOHHOT'O ITPOLCCCAa,

M C(i)OpMI/IpOBaTB HaBBIK aHaJIn3a 6I/I3H€C-Hp06KTOB, C TOYKHU 3PCHUS NPCANIPUHHUMATCIIA U
HHBECTOpA. 3H8.Tb, KakK IIPE3C€HTOBATb CBOIO 6I/I3HeC'I/I,Z[eIO.

. OBnazeTs 6a30BHIMU HABBIKAMU CO3/IaHUS (PMHAHCOBBIX MOJIENICH U OM3HEC-TNIAHOB.

M HpI/IO6peCTI/I TCOPCTUUCCKHUEC 3HAHUA U NIPAKTUYCCKHUEC YMCHHA U HABBIKH, HeO6XOI[I/IMBIe
JJI TIPUBJICUCHUS KalliTalla Ha pa3BUTHEC NHHOBAITMOHHOT'O MIPCAIIPUATHUS.

ITepedyenb miIaHMpPyeMbIX pe3yJIbTATOB 00Y4YeHHS MO JTUCHHUILINHE (MOAYJIIO)

B pe3synbrare oCBOCHUS AUCITUTUTHHBI 00YUIAIONTUECs JOJKHBI

3HATh:

. MIPUHLIMITBI Pa3BUTHSI HHHOBAIMOHHON SKOHOMUKHU;

. OCHOBBI ITOCTPOECHUS] PMHAHCOBBIX MOJIENIEH;

. CIOCOOBI OLIEHKH YKOHOMUYECKOH 3(pPEKTUBHOCTH MPOEKTOB;

. WHBECTUIIMOHHBII IUKII B Pa3BUTUU TEXHOJIOTUYECKOTO MPEATIPUSATHS;

® IpaBHJia IMPOBCACHUA ITPE3CHTALUN ITPOCKTOB NCPEA HHBECTUIUOHHBIM KOMUTCTOM;



. pasrpaHNYeHNE 30H OTBETCTBEHHOCTH M IIOJTHOMOYUI NIPEAIIPUHAMATENSI U HHBECTOPOB B
3aBHCUMOCTH OT ()OPMBI IPUBIICUCHUST HHBECTHUIIHIA;

. NpOLEeypy OTKPBHITUS COOCTBEHHOTO NPEANPHUSATHS, NpaBUiIa B3aUMOACUCTBUS C
KOHTPOJIMPYIOIMMHU OpraHAMHU U aCHEKThl CAMOCTOSITENILHOTO BEACHUsI OU3Heca.

yMeTh:

. ONpEAENATh pPAlMOHANIBHYI0 «TOYKY BXOJa» Ha pPBIHOK BEHYYPHOTO U MPSIMOTO
WHBECTUPOBAHUS;

. (hopMHUPOBATH aJICKBATHYIO OLIEHKY CTOMMOCTH KOMITAaHUU;

. co3/1aBaTh (PUHAHCOBYIO MOJEIIb;

. (GbopMHUPOBAThH MOPSIOK, PAIMOHATBEHYIO U () (PEKTUBHYIO MOCIEI0BATENILHOCTD IEHCTBUIN

I10 ITPHUBJICYCHHUIO KaIlUTAaJIa,

M TOTOBUTH NPE3CHTAINUN IJIA pOCCHﬁCKHX U MHOCTPAHHBIX UHBCCTOPOB;

® IIpOBOAUTDH Ab TECTUPOBAHUC IT'MIIOTE3 ITPU BBIBCACHUH HOBOI'O IIPOAYKTA HAa PBIHOK.
BJIAJ1€Th:

® COBPEMCHHBIMH MCTOJHUKaMHU (I)I/IHaHCOBOFO IJIaHUPOBAHUA WHHOBALIMOHHON KOMMIAHUM

1A IPE3CHTAlMU U O6CY)K,Z[CHI/I$I q)HHaHCOBOFO IJ1aHa ¢ UHBCCTOPAMMU,;

. HABBIKAMU COCTAaBJICHUS JTOKYMEHTOB HEOOXOIMMBIX JUIsi MHBECTOPOB: (PUHAHCOBOM
MOJIENI TIPOEKTa, MPOXOXKIEHHE IObKHOM mpoBepku Due Diligence, HMHBeCTHIIMOHHBIX
JIOKYMEHTOB;

. HaBbIKAMU MpE3eHTAlMM Ou3Heca (KpaTkoro U NpOQPEecCHOHATBHOTO H3JI0KEHUS
COJIepKAHUs TPOEKTa M €ro PbBIHOYHBIX M HMHBECTHLIMOHHBIX IEPCIEKTUB) Ul ayAUTOPUHU
POCCHIMCKHX U 3apyOe’KHBIX HHBECTOPOB.

Tembl U pa3ensl Kypca:

1. HMHHOBaIMOHHAs SKOHOMHKA

a. MupoBoii 1 poccuiickuii QyH1aMeHTaIbHbBIN 3a7el1.
b. Teopus nnuHHBIX BoaH KoHIpaTheBa U TEXHOIOTMUYECKUE YKIIABI.
C. 4 pOMBIIIJIEHHBIX PEBOIIOIMH WM TIEpMaHEHTHas TeXHOJorn4eckas TpaHchopmanus’?

2. TexHOJIOrMYEeCKUI PEeANPUHUMATEb.

a. O06pa3 Oyaymiero Kak rJiaBHbI MOTHUBATOP TEXHOJOTHUECKOTO MpeAnpuHUMarens. Time
to Market - ckopocTh IpOoTHB 3aTpar.

b. Cnpoc u mpemioxenue. [loxomHocth wunum wmacmradupoBanue. DyHmaMeHTaIbHBIE
paznuyus MeXAy OM3HECAMH THIIA «CBEUYHOHN 3aBOJIUK» U TEXHOJIOTUUECKUM OU3HECOM.

3. UadpacTtpykTypa TEXHOJIOTMH WHHOBAIUI



a. VcTOYHMKM MHBECTULIMOHHOTO KaluTasa, paboTa Ha PbIHKE OTKPBITHIX NHHOBAIUI.
b. Poib KopropaTUBHBIX HHKYOATOPOB U IECOYHUII.

C. KopnopatuBHbie akcenaepaTopbl, BOPOHKH BEHUYpPHBIX (DOHAOB U MHEOPACTPYKTypHBIE
CEpBHCHI Ha PhIHKE NMHHOBAIUH.

4. OcHOBBI (PHAHCOBOTO aHAIN3a, KITIOUEBbIe (PMHAHCOBBIC METPUKH MHHOBALMOHHOTO MTPOEKTA.

a. IOnuT skoHOMHKA. OTpakeHHWE ONEPAIMOHHOW, WHBECTHIIMOHHOW M (PUHAHCOBOM
JesATeIbHOCTEH B (uHAHCOBOM Momenu. bamanc, oTyer o mpuOBUISIX W yOBITKax, OMOIKET
JIBIDKEHUS JIEHEXKHBIX cpenctB. Pacuer uucroro aeHexnoro mnoroka. EBITDA u OIBDA.
[TpaBuna coctaBieHus 0o KeToB. L{ean u MeTop1 GopMHUPOBAHUS YITPABIECHYECKON OTYETHOCTH.
Paznmuuust mexay OyxraiaTepCcKuM, HAJIOTOBBIM M YIPABICHUYECKHMM ydeTamH. [IpakTudeckue
MIpUMEPHI COCTaBJICHUS ((MHAHCOBBIX MOJIeiel U OM3HeC-TIIIaHOB.

b. KitoueBble (priHaHCOBBIE METPUKH.

C. Meroapl omnpeencHusl CIpaBeIJIMBOM CTOMMOCTH IPOCKTA: METOJ aHAJIOrOB, METOJ]
YUCTOW MPUBEAEHHON cTOMMOCTH, MeTo BeHuypHoro kanutaia. NPV, IRR, EBITDA, ROE, ROI
U IpyTUe MoKa3aTelu.

d. UwnCThIil TeHeXKHBIM TOTOK KaK OCHOBHOW IMOKa3aTeib dP(GEKTUBHOCTH MPOeKTa. PHuCK u
JIOXOJHOCTb.

e. Kaxk mponate 6usnec ObICTpO.

f. Tprok ¢ TepMUHATIBHON CTOUMOCTBIO.

5. IlpuBneyenre BEeHUypHOTro PUHAHCUPOBAHMS B MHHOBAIIMOHHBIH MPOEKT.

a. ®opmbl puBIeUeHHs (PMHAHCUPOBAHUS, OCHOBHbBIE pa3nuuusa. BeHuypHbIil KanuTan Kak
OJIMH U3 UCTOYHUKOB CPEJCTB /ISl PUHAHCUPOBAHUS MIPOEKTOB.

b. WNuBectunimonnsie ToBapuiecTBa. OcoOEHHOCTH NPUBIIEYEHMS] BEHUYPHOTO KamuTaja.
Ponu GP u LP npu uHBeCTHpOBaHUYU BEHUYPHOTO KaluTaIa.

C. PayHipI ”HBECTUPOBAHMS, 3aLIUTA OT PA3MbITHSL.

Cemb m1aroB HHBECTUIIMOHHOTO ITHKJIA!

Deal Sourcing: kak nmonacTe Ha pajap HHBECTOpPaM;
Preliminary analysis: mpoiTH peBapUTEIbHBIA aHATIH3;
Term Sheet: 6a30BbIe yCci10BUSI HHBECTUPOBAHUS;

Due Diligence: legal, commercial, tax, technology, team interviews;

o M W N R o

Deal closing: akuuoOHEpHBIM OTOBOp, JOrOBOpP Ha WHBECTHUIMH, YCIOBUS OOpPaTHOIO
BbIKyMa U employment agreement;

6 Value creation: co3ganue 100aBIeHHON CTOMMOCTH B OU3HEce, execution, TOJEpaHTHOCTh
K OIKOKaM, JOCTYI K podeccCHoHaTbHOMY HETBOPKHHTY;

7 Exiting: BBIX0J U3 KOMIIAaHUH.



e. Crpykrypa Term Sheet. ITporiecc Due Diligence. Tunier SAFE (Simple Agreement for
Future Equity). Convertible Loan Agreement. OcoGenHoctu coctaBienust Share Holders
Agreement, 1OITVY.



AHHOTAUMH K pad04YuM MPOrpaMMam I CIUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

MeHeX:KMeHT M ylpaBjieHue Ou3HeC-IPOeKTaAMM

Heab AMCHUNIMHBI:

dbopMupoBaHue y oOyuatomerocs HABBIKOB CaMOCTOSITEIILHOTO

YIpaBJICHUS

BBICOKOTCXHOJIOTUYHBIMU IIPOCKTAMHU, OCHOBAHHBLIC Ha FJIYGOKI/IX SHAHUAX COBPCMCHHBIX

NoAXO0J40B K MPOCKTHOMY MCHCIPKMCHTY.

3agauu AMCHUIINHBIL:

pPa3BUTHE Yy CIyLIATEJECH LEIOCTHOIO NPEACTABIECHUSA O CHCTEME INPOECKTHOIO MEHEIKMEHTA,
BKJIIOUYAsl PACCMOTPEHUE PA3IMUHbIX TUIIOB IPOEKTOB B c(hepe BHICOKUX TEXHOJIOIHM, IPOTrPaMM,

noptdeneii MpPOeKTOB, TOHMMAHUS TPOLECCOB YIPABJICHUS TPOCKTaAMHU

(MHUIMAWSA,

IUTAHUPOBAHKUE, OPraHU3alusl HCIOJIHEHUE, KOHTPOJb U 3aKpbITUE), HABBIKOB INPUMEHEHUS
METOJIOB M HHCTPYMEHTOB YIIpaBJICHUS NpPOEKTaMu (YIpaBICHUE COACPKAHUEM, CPOKAMH,

CTOMMOCTBI0, pUCKAMH, TIEPCOHAJIOM, IOCTABKAMHU).

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)
B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOMKHBI

3HATh:

IIpoueccsl ynpaBiieHUs! IPOEKTAMHU

Crernuduky mpoeKToB B chepe BHICOKUX TEXHOJIOTUH

[Tonxopl ¥ METOIbI YIIPABIEHUS IPOEKTAMU

MG)KILYHaPOI[HBIG U HAIMOHAJIBHBIC CTAHAAPTHI B obOnacTu YIIPABJICHHUA ITPOCKTaAMU

yMeTh:

OneHuTth 1 000CHOBATH OM3HEC-UICIO M KOHIIETIIUIO MPOEKTa

YeTko onpeaenuTs 1eid, CoJIepKaHue U YCIOBUS peallu3aliy MPOeKTa
Pa3paboraTh maH JOCTHXEHUS LieJIel U OLEHUTh MOTPEOHOCTh B pecypcax

OneHnBaTh U KOHTPOJIUPOBATH PUCKHU

BJAaJ€Th:



HaBblkamu yripaBiieHUs IPOEKTOM Ha PA3JIMYHBIX 3TAIaX €ro KU3HEHHOIO UKJIa
MeTtoamu yrpaBieHHs POSKTOM B c()epe BRICOKUX TEXHOIOTHMA
HuctpymeHTapueM oueHKH 3()h(PEeKTUBHOCTH BHICOKOTEXHOJIOTHYHOTO MPOEKTa

MCTO[[aMI/I OLICHKU PHUCKOB IIPOCKTAa

TeMbl U pa3jeiibl Kypca:

1. IIpoeKThl 1 yrpaBiieHUuE MPOEKTaMH B BEICOKOTEXHOJIOTHYHOM Ou3Hece. [lapameTpsl mpoekra
Metonsl ynpaBiaeHus npoektamu. OcoOEHHOCTH MTPOEKTOB B BHICOKOTEXHOJIOTMYHOM OU3HECe
2. IIpoeKT KaK OOBEKT yIpaBICHHS, yYACTHUKU M OpraHU3aLus IPOEKTa

OOBEKT ynpaBJieHUS.

Y4acTHUKH, POJIH, QYHKIUU.

Cucrema opranusanyy ynpaBeHus IPOeKTOM

3. IIporeccsl ynpaBiaeHus MPOSKTaMH

Hpoueccm YIIpaBJICHUA IIPOCKTAMU HWHHLWALIWA, IUIAHUPOBAHUC, HCIIOJIHCHUC, KOHTPOJIb,
3aKPBITHC. PeHepHHC TOYKH

4. ®yHKIMOHATIBHBIE 00JaCTH yIIPABICHUSI IPOEKTaMU

MeTosbl ¥ UHCTPYMEHTBI. YIIpaBJICHUS

VYpasieHue coep:kaHueM, BpEMEHEM, CTOUMOCTBIO, PUCKaMU, IEPCOHATIOM, IIOCTaBKAMH.

5. CroumocTHas onieHKa 3¢ (HekToB U 3(h(HEKTUBHOCTH MTPOEKTa B TEYEHHE €r0 )KU3HEHHOTO IIMKIIa
[ToHsITHE KU3HEHHOT'O LIUKJIA ITPOEKTA.

Ouenka 3¢ ¢pextoB. CTOMMOCTHIIAS OIIEHKA.

Onenka 3¢ (heKTUBHOCTH MPOEKTA.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YHipaB/jieHHue HHHOBAIIMSIMU B OM3Hece

MeToabl TeopeTHYECKOH (PU3UKH, YACTH 1

Heab AMCHUNIMHBI:

JIaTh CTyJEHTaM, MOCTYNUBIINM B MarucTpaTypy U He UMEIOIIUM HE0OXO0AUMON MOATOTOBKH IO
Kypcam Ga3oBoit u BapuatuBHOW 4acTH b.3 xoma VI OOII 6noka «Teopernueckas dusmka»
3HaHMS, HEOOXOJUMBbIE JJIsi ONHCAaHUSA PA3JIMYHBIX (QU3MYECKUX SBICHUM MeToJaMu
TEOPETUYECKON (DU3MKH, METOJBI IMOCTPOCHUSI COOTBETCTBYIOIIMX MAaTEMaTHYECKHX MOJEJCH,
[I0Ka3aTh COOTBETCTBUE CHCTEMBI IOCTYJATOB, MOJIOKEHHBIX B OCHOBY TE€OPUHU KJIACCHUECKOMN
TEOPUH TOJs, KBAHTOBOM MEXaHWKM M  CTaTUCTUYECKOW (U3MKH, CYIIECTBYIOUIHM
HKCIEPUMEHTAJIbHBIM JAHHBIM, YTO MO3BOJSET CUMTAThb TEOPHUIO JOCTOBEPHOM B oOnactu eé
IPUMEHUMOCTH. JlaTh HaBBIKH, TO3BOJISIOLINE TOHITH KaK a/IeKBaTHOCTh TEOPETUYECKON MOIETN
COOTBETCTBYIOLIEMY (PU3NIECKOMY SIBICHUIO, TaK U €€ MpeIesIbl IPUMEHUMOCTH.

3agauyd AUCHUILINHBI:

® HU3YUCHUC MATEMATUYCCKOI'O  alIapara crnenuaabHOM TCOPHUU OTHOCHUTCIIbHOCTH,
peJIHTI/IBI/ICTCKOﬁ MEXaHUKH U KJIaCCUYECKOMU MHKpOCKOHH‘IGCKOﬁ QJICKTPOJUHAMUKU

M HU3YUCHUC MCTOJAOB DPCIICHHUA 3aJay peHHTHBHCTCKOﬁ KMHCEMAaTUKHN W JUHAMHUKH H
KJIaCCHUYECKOI MHKpOCKOHquCKOfI QJICKTPOANHAMUHKHU

® HU3YUYCHUC MCTOAOB OINMUCAHUA CHUCTEM 3aps’KCHHBIX YaCTUI W CO34aBaACMbIX HMU
SJICKTPOMArHuTHBIX HOJ'IGI71, B TOM YHCIC CHUCTEM BBaHMOHeﬁCTBYIOHIHX C BHCHIHHUM
SJICKTPOMATrHUTHBIM I1OJICM;

M OBJIAACHUEC CTYACHTAMU MCETOAAMU pCHHTHBHCTCKOﬁ MEXaHUKH M KIACCHYSCKOM
MHKpOCKOHH‘ICCKOﬁ QJICKTPOAUHAMUKU 1JId  OIIMCAHUS CBONCTB Pa3JIMYHBIX KOHKPCTHBIX
q)HSH‘IeCKI/IX CUCTEM.

. M3y4YEHUE MAaTEMaTUYECKOr0 arlapara HEPEIATUBUCTCKOM KBAHTOBOW MEXaHUKU;

. HA3y4YECHHUE METOJOB PELICHUS 3a/1a4 HEPENATUBUCTCKON KBAHTOBOW MEXAHUKH;

. M3y4eHHWE METOJIOB DPEIICHHS 3a7adv, OMHCHIBAIONINX MHKPOCKOTMHYECKHE (KBAHTOBHIC)
CHUCTEMBI,

. OBJAJEHUE CTYAEHTAMM METOJAAMU  HEPEIATHUBUCTCKOM  KBAaHTOBOM  MEXaHHUKHU

OJIHOYACTUYHBIX CUCTEM.
IlepevyeHsb NJIaHNPYEMBIX Pe3yJIbTATOB 00y4eHHS MO TUCHUTIIIHHE (MOTYJIIO)

B pesynbpTaTe 0CBOCHMS TUCIUIUIMHBI 00 YYArOIIHECS TOKHBI



3HAThb:

- MOCTYJIAaThl W MPUHIUIIBL CHGHI/I&HBHOﬁ TCOpHUU OTHOCUTCIILHOCTH, peJISITPIBI/ICTCKOfI
MEXaHHKH M KJIaCCHYECKOM MHKpOCKOHH‘ICCKOﬁ QJICKTPOANHAMUKH, MCETOAbI OIIMCAHUA
PCIITUBHUCTCKUX YaCTHUL U CUCTCM 3aps’KCHHBIX YaCTHUIL[, a TAKKC JJICKTPOMArHvuTHOI'O ITO0JIA,
CO31aBac€Moro 3aps>KCHHbBIMU YaCTHaMU 1 B3aHMOHeﬁCTBymmeFO C HUMHU,

- OCHOBHBIC YPABHCHUA U CBOMCTBaA SJICKTPOMArduTHOI'O I10JIA;

- OCHOBHBIE METO/Ibl MATEMAaTUYECKOIO arnmapaTa ClelHaJbHON TEOPUN OTHOCUTEIBHOCTH,
pPENATUBUCTCKOM MEXAHUKM M KIACCUYECKOM AJIEKTPOJMHAMUKH: TPEXMEPHYIO TEH30PHYIO
anreOpy, BEKTOPHBIM aHAIIM3 U allllapaT YeThIPEXMEPHBIX BEKTOPOB M TEH30POB;

- OCHOBHBIC MCTOAbI PCHICHUA 3aaad pCHHTHBHCTCKOﬁ KMHEMAaTUKH MW JHUHAMHKU H
KJIacCUYeCcKoi MHKpOCKOHquCKOfI OJICKTPOAMHAMMKH, BKIIHOYasd ABMXXCHUC 3aPsKCHHBIX YaCTHIL
B DJICKTPOMAarduTHOM IIOJIE K CO3JaHHUE IIOJII CUCTEMaMU 3aps>KEHHBIX YaCTHUII,

- METOJABI U CIIOCOOBI  OIMMCAHMS N3JIYUCHUA OJICKTPOMArHUTHBIX BOJH CHCTCMaMU
3apPsKCHHBIX YaCTHIL;

- MCTOJbI OITMCAaHUS PACCCAHUS SJICKTPOMAIrHUTHBIX BOJIH 3aPsS’KCHHBIMHA YaCTHULAMU.

- MOCTYJIAThl Y IPUHIHIILI KBAaHTOBOM MEXaHUKH, METOAbI OIITMCAaHUA KBAHTOBBIX CHCTEM,
CBSI3b COCTOSIHUH B OnepaTopos € Ha6JIIOIlaeMI)IMI/I " U3MEPACMBIMU BCIIMUNHAMU

- OCHOBHBIE CBOMCTBA TOYHO pemacMbIX Moneneﬁ KBAaHTOBBIX CUCTCM,

- OCHOBHBIC HpI/I6J'II/DK€HHBI€ MCTOAbI pemicHudg 3aJad KBAaHTOBOM MEXaHHKH:
KBAa3HKJIACCHYCCKOC HpI/I6J'II/I)KCHI/Ie; CTAllMOHAPHYIO U HCCTAUMOHAPHYIO TCOPUIO BOSMym@HHfI.

yMeThb:

2. YMmeTh

- MOJIB30BATHCS ANapaToOM TPEXMEPHOTO BEKTOPHOTO aHAJIH3a,;

- MOJIb30BAThCA ANMapaToM TPEXMEPHOM TEH30PHOI anreOphl;

- MOJIB30BAThCS ANapaToOM YETHIPEXMEPHBIX BEKTOPOB U TCH30POB;

- penaTh KHHEeMaTHYeCKUe 3a/1a4¥ C Y9aCTUEM PEIITUBUCTCKUX YACTHII,

- peuaTth 3a4a4n O ABUKCHHUU PCIIATUBUCTCKUX 3aPAKCHHBIX YaCTHL B 3a/TaHHOM BHCIIHEM
SJICKTPOMArHuTHOM I10JIC pa3n1/1qH0171 KOH(i)I/II‘ypaI_II/II/I;

- MNPUMEHATE MCTOA MYJBbTHUIIOJIBHBIX MOMCHTOB JIS PCIICHHA 3a4ad JJICKTPOCTATUKU H
MarosuToOCTaTHKU,

- peuaTth 3aaa4u IpO U3ITYUYCHUC SJICKTPOMATHUTHBIX BOJIH CUCTECMaMH HEPCIATUBUCTCKA
ABVIKYIIUXCA 3apsKCHHBIX YaCTUL, UCIIOJIb3YS MYJIbTUIIOJIbHBIC MOMCHTHI,

- pelaTh 3aga4u MpoO U3ITYUCHUC SJICKTPOMArHUTHBIX BOJIH PEIIATHBUCTCKU JABVIXXYIIUMUCS
3apsAKCHHBIMU YaCTHLIAMHU.

- OMPCACIIATb SHECPTCTUUCCKUC CIICKTPBI 1 BOJIHOBLIC (I)yHKI_II/II/I B OTHOMCPHBIX CIIyYasix;



- OTpeeNsATh cpenHue 3HaueHus ((u3nuecKkue BETUYMHBI) KBAHTOBBIX CHUCTEM, €CIU
W3BECTHBI HX BOJIHOBBIC (DYHKIIUY;

- OIPCACIIATL COCTOSIHUA U KJIaCCI/I(bI/II_[I/IpOBaTB SHCPICTUUCCKHUEC CIICKTPbI 4YaCTUIBI B
CUMMCTPUYHBIX IOTCHOHAJIAX, B YaCTHOCTH, 06J1a;[a}0mnx aKCHAIbHOM | I.[CHTpB,JIBHOfI
CHUMMETpPUEH;

- pe€aTh IMPOCTHIC MOACIIBHBIC 3aa4l U ITPUMCHATH KBa3UKJIIACCUYECKOC HpI/I6J'II/I}KCHI/Ie JIIA
OLICHKH ypOBHeI;'I OHEPIUHu U BCpOHTHOCTGfI IIPOHUKHOBCHUA B OAHOMCPHBIX IIOTCHIHAIAX

- IIPUMEHATH CTALMOHAPHYIO TEOPUIO BO3MYILIEHUHN JUUIS HAXO0KICHUs IOIPABOK K YPOBHIM
SHEPTUU U BOJHOBBIM (PYHKLIHUSIM;

- INPUMEHATh HECTAIIMOHAPHYIO TCOPHUIO BOSMYH_[eHI/Iﬁ T HaXOXIACHU S BepOﬂTHOCTeﬁ
MEPEX0 0B MEKAY COCTOSIHHUAMU

BJIa/1eTh:

- OCHOBHBIMH MCTOAaMU MaAaTEMATUYCCKOI'O alrapara CHeHHaHBHOﬁ TCOpUHU
OTHOCUTCIBHOCTH, peHHTHBHCTCKOﬁ MCXaHHKHU nu KJIACCUYECKOH MHKpOCKOHH‘lCCKOﬁ
SJICKTPOANHAMUHKH

- HaBbIKaMU TCOPCTHUYCCKOI'0 aHalin3a pCajibHbIX 3aAdad, CBA3AaHHBIX KaK CO CBOMCTBaMH
CUCTCM 3aps’KCHHBIX YaCTHUIL, B33,PIMOI[€fICTByIOHIHX C JJICKTPOMArovuTHBIM I10JIEM, TaK U CO
CBOMCTBaAMH CaMOI'0 QJICKTPOMAIrHUTHOI'O IT10JIA, CO31aBACMOI'0 3apsA’KCHHBIMU YaCTULIAMU

- OCHOBHBIMH MCTOAAaMH PCHICHHA 3ada4 O HaXOKICHHUH COCTOSIHUHA H OQHCPICTHYCCKUX
CIICKTPOB PAa3JIMYHBIX KBAHTOBBIX CUCTCM;

- HaBBIKAMHM TEOPETHYECKOI0 AaHaJIW3a pPEAIbHBIX 3a/ad, CBA3AHHBIX CO CBOWCTBAMH
MUKpPOCKOIIMYECKUX M HAHOCUCTEM, OOJaJaroIlUX KaK JHUCKPETHbIM, TaK W HENpPEpPBHIBHBIM
CIIEKTPaMH.

TeMbl U pa3jaeiibl Kypca:

1. HpI/IHI_II/IH OTHOCHUTCIBHOCTHU U HpeO6pa3OBaHI/I${ HopeHua.‘{eTHpeXMepHoe MNCEBJOCBKINI0BO
MMPOCTPAHCTBO MUHKOBCKOrO M1 MaTeMaTHYECKUI arrapar TCOpruu OTHOCUTCIIBHOCTU

OnHOpPOJHOCTH MPOCTPAHCTBA U BPEMEHH, U30TPOIMS IIPOCTPAHCTBA, NHEPLUAIBHBIE CUCTEMBbI
otrcuéra. MupoBas Touka (coObITHE) U MUPOBasi IMHUA. IHTepBaibl MEXTy COOBITHSIMH KakK Mepa
paccTosiHUA B UYETBIPEXMEPHOM  IMPOCTPAaHCTBE-BpeMeHH  MuHKOBckoro.  MeTpuka
yeTblpexMepHoro mnpoctpaHcTBa.llpeoOpa3oBanust JlopeHia, HMX BBIBOA M CIEACTBUS U3
HUX.BeKTOphI U TEH30pbI B TPEXMEPHOM ITPOCTPAHCTBE.

2. I[BI/I)KCHI/IC CBO60,Z[HOI>1 pCHHTHBHCTCKOﬁ YaCTHULBI U PCIATUBUCTCKAsA KHHEMAaTUKA

ITonsiTHE TOYEUHOH IEMEHTAPHON YacTUIIbI, €€ 4-KoopArHaTa U MupoBas JnHUA.KoBapuaHTHas
dbopMynupoBKa MPUHLKIIA HAUMEHBIIETO JEUCTBUS B MPOCTPAHCTBE MHHKOBCKOTO, (PYHKIIHS
Jlarpamka cBOOOAHONW 4YACTHUIBI. DHEPTUs, HMMYJIbC W TaMIIBTOHMAH CBOOOTHOW pes-



TUBUCTCKOM YaCTUIIbI. 4-BEKTOp UMITYJIbCA. 3aKOH COXPaHEHUs 4-UMITYJIbCa 3aMKHYTOU CUCTEMBI
KaK CJIe/ICTBUE

OJIHOPOAHOCTH IpOCTpaHCTBa-BpeMeHU.IIpuMeHenne 3akoHa coxpaHeHus 4-ummynbca AJis
OIMCaHUsl YINPYIUX CTOJKHOBEHMM wyactul. Heynpyrue CTOnKHOBEHMS M pacnaisl C
00pa30BaHUEM HOBBIX YaCTHUILI.

3. Kitaccuueckas cuctema 3apsiioB B 2JIEKTPOMArHUTHOM T10JIE

CxkanspHbli M BEKTOPHBIM MOTEHIMAIbl KaK KOMIIOHEHTHI 4-BEKTOpa. OIJEKTPUYECKOE U
MarHuTHOE TIOJII M WX BBIPAXKCHHUS Yepe3 KOMIIOHEHTHl 4-moTeHiana. KamuOGpoBouHas
WHBApUAaHTHOCTh. JlopeHlieBa KaauOpOBKa.YpaBHEHUs JBW)KCHHUS 3apsOKCHHOW 4YacTHIBI B
3JICKTPOMarHUTHOM Tiosie, cwia Jlopenna. I'amMuinbToHOBAa QopMa ypaBHEHHH JIBUXKCHHSI,
raMmuabToHHaH. CBsI3b 0000IIEHHOTO HMITYJIbCA C KHHEMATHYECKUM

4. YpaBHeHus Makcpeia Kak 0000111eHre ONBITHBIX (PaKTOB

®yHnameHnTanbHble 3akoHbl Kynona, buo-Casapa, ®@apanes u UX COOTBETCTBUE ypPaBHEHUSAM
Makcgesia. BonHoBbIE ypaBHEHMS, MX BH/JI B JIOPEHLIEBOM U KYJIOHOBCKOM KaJIMOpOBKax. DHEprus
AJIEKTPOMAarHUTHOTOIIOJS, 3aKOH COXpaHEeHUsI SHepruu, BeKkTop [loliHTHHTa 1 TEH30p

HanpspkeHui. @yHkius ['puHa BOJTHOBOrO ypaBHEHUs. 3ara3/ibIBAIOLIUE TIOTEHIUAIIBI.

5. DHeprus cUCTeMbI 3apsiI0B B AJIEKTPOMArHUTHOM I1OJIE.

BSaHMOHCﬁCTBHC CUCTCMbI 3apiaJ0B CO CTAaTUYCCKHM OJJICKTPUYCCKUM II0JICM. Paznoxenue
SHEpPTUn B3aMMOJCHUCTBHUS 110 MYJIbTUIIOJIAM, JHUIIOJBHBIA U KBaI[pyTIOJIBHHﬁ MOMCHTHEI. Hone,
CO3/IaBa€MO€ CHCTEMOM 3apsAaA0B Ha OOJIBIIIHX pacCTo-dHUuAgX, IMOJIC AUIIOJI W KBAAPY-IIOJIA.
BzaumopeiictBre cUCTEM 3apAA0B, HAXOIOANIUXCA Ha OOJIBIIIHX pacCToOAHUAX APpYyr OT Apyra.
BzaumopeiicTBHE CHCTEMBI 3apsAa0B, COBepma}omeﬁ (I)I/IHI/ITHOe ABMKCHUC C MAIrHUTHBIM I1IOJIEM,
TUPOMAriuTHOC OTHOICHUC U MarHUTHBI MOMEHT CUCTEMBI 3apsA 0B

6. CBO60,Z[HO€ QJICKTPOMArHuTHOEC IIOJIC. I/I3Hy‘IeHI/Ie

Pemenrie BOMHOBBIX ypaBHEHUH CBOOOJHOTO DSJIEKTPOMArHUTHOTO TONS B BUJAE IUIOCKOH
MOHOXPOMATHYECKON BOJHBI, TMOJSPU3ALMI. DHEPrUsi CBOOOAHOTO 3JIEKTPOMATHUTHOTO TOJIS.
Paznoxxenne cBOOOTHOTO TMOJISI IO HOPMATBLHBIM KOJICOAHUSIM - TNIOCKMM MOHOXPO-MaTUYECKUM
BOJTHAM. Mamunb-ToHUaH CBOOOTHOTO ANIEKTPO-MAarHUTHOTO OJIS. N3nyuenue
AJIEKTPOMArHUTHOTO TIOJISi CHUCTEMOW 3apsiioB, KBa3WUCTAIlMOHApHAs W BOJHOBAas 30HBI.
DIEeKTpUUYECKOe IUTOJIBHOE, KBAJAPYMOJbHOE M MAarHUTHOE IUIIONbHOE u3mydeHue. [loreps
SHEPTUM CUCTEMOM 3apsJIOB HA U3ITyUYCHHE, CHJIa PATUAlIUOHHOTO TPCHHUS.

7. MareMaTtnueckuii annapaTr KBaHTOBOM MEXAHUKH, TEOPHUSI PEICTABICHUN

CocTosiHME U MTPOCTPAHCTBO COCTOSIHUM, (pU3NUecKre BeTMUUHbI (HabI0JaeMble) U OIepaTopsl,
INPUHLIMIT CYNEPIIO3ULINY, MOJHOTa OMMCAaHUS KBAHTOBOW cucTeMbl, ypaBHeHue lllpeaunrepa.
[TonsiTe mpeacTaBieHusi, KOOPAMHATHOE U UMIYJIbCHOE INpEACTaBIECHUE, BOJHOBAsT (YHKIIHS,
MaTpUYHBIE JJIEMEHTHl ONEepaTopoB. 3ajaya Ha COOCTBEHHbIE 3HAU€HUS. OPMHUTOBCKOE



COTPSKEHHE M APMUTOBBI ONEPATOPhl, CBOMCTBA MX COOCTBEHHBIX BEKTOPOB. ['aMMIBTOHOBBI
CUCTEMBI, KITACCHYECKUH M KBAHTOBBIA T'aMUJIbTOHHUAHBI. DBOJIONUS (PUINUECKUX BEITUYHH BO
Bpemernn, ckoOku Ilyaccona. KantoBbie ckoOku Ilyaccona - xommyratopsl. COOTBETCTBHE
MKy PU3NUYEC-KUMH BEIIMYUHAMH U ornieparo-paMu. COOTHOIICHUS HEOMpeae-ICHHOCTEH st
KBaHTOBBIX cHuC-TeM. [locTynaT KOMMYTAalMOHHOIO COOTHOIIEHUS MEXKIY OIepaTo-paMmu
KOOpAMHATBL M umnylibca.llpeacraBienue oneparopoB KOOPAMHATBI W UMITYJbCa B
KOOPAMHATHOM U MUMIYJbCHOM mpeacraBieHun. OyHKuusa oT oneparopa, ypaBHenue Lllpenun-
repa B KOOPAMHATHOM U UMITYJIbCHOM IPEICTABICHUH.

8. VpaBuenue lllpemunrepa m ero coiictBa. BpemeHHas 3BOMIONUS (U3HUECKON CHCTEMBI.
CummeTpH# B KBAHTOBOW MEXAHUKE U 3aKOHBI COXPAHEHHS

OBOJIOIUS COCTOSIHUSL BO BPEMEHHM, ONEPaTop SBOMIONHUH. MHTerpanbl JBUKEHHS. Y CIOBUS
OJIHOBPEMEHHOM M3MEPUMOCTH (U3NYECKUX BeluduH. VHTerpanbl ABMXKEHUS U MOJIHBIM Habop
busznyeckux BeNWYHMH. BBIpOXKIIeHHE CIEeKTpa UM HEOAHO3HAYHOCTH BHIOOpA MpPE/CTaBICHHUS
(cmocoba  ommcaHusA) COCTOSHUS KBaHTOBOM cucTeMbl. [loHaTtue cummerpuu.l’apmoHndeckuii
OCHMJUISITOP KaK OJIHA U3 TOYHO PEIIaeMbIX MOJICIICH.

9. MomeHT uMITylibca

I/I30Tp0HI/I5{ IMPOCTPAHCTBA U MOMCHT UMITYJIbCA. OnepaTop IIOBOPOTAa MU €ro CBA3b C OIICpaTOpOM
HUMITYJIbCA. KOMMYTaI_[I/IOHHBIe COOTHOLICHMA OJIA HpOGKI_[I/Iﬁ oreparopa UMITyJibCa. CoOCTBEHHBIE
COCTOsIHUA CUCTCMBI, 06naz[afomel71 OMNPCACIICHHBIM 3HAYCHHUEM HUMITYJIbCA. 3Ha‘leHI/Iﬂ, KOTOPELIC
MOKET IMPUHHUMAThb MOMCHT HMIIYJIbCA. KOOp,Z[I/IHaTHOC npeaCTaBJICHUC OIl€paTopa MOMCHTA,
COOCTBCHHEIC q)YHKHI/II/I HOJIyIICJIBIG 3HAYCHUA U IIOHATHUC CIIMHA.

10. 3amaua aByx Ten. [[BmkeHue B moje eHTPATbHO-CUMMETPUIHOTO MOTEHIINAJIA

3agaua JIByX Tel B KJIACCMUYECKOW M KBAaHTOBOW MeXaHMKe. [ aMHIIbTOHHMAH CUCTEMBI B Cllydae
LEHTPAJIbHOIO B3aUMOJICHCTBUS. Paznenenne panuanbHBIX M YIJIOBBIX IEPEMEHHBIX B
cdepuyeckoil cucreMe KOOpAMHAT. YTJIOBask 4YacTh BOJIHOW (DYHKLUHU U COOCTBEHHAs! (PYHKIUS
orepaTopa MOMEHTa UMIyJIbCa. BBIpOKIEHHE DSHEPreTUYECKOrO CIEKTpa YacTULBI B
neHTpaiabHoM nose. KynoHoBckoe mose u arom Bogopoja. KynoHoBckas um aromHas cucrema
€AMHMII. DHEpPreTH4YecKHe CHEKTp M COCTOSIHMSI aToMa BOAOPOJa, BBIPOXKJIEHUE CIIEKTpa
Bojiopoionoo0Horo  aroma. Kiaccudukamus cocTOsSHUM aToMa BOJOpOJia M YacTHUIIBI B
IIPOU3BOJILHOM LIEHTPAJILHOM IIO0JIE.

11. KBasuknaccuueckoe npuOIMKeHUE

JlelicTBue B KiacCHYeCKON MexaHHMKe M ypaBHeHHe [amuibToHa-SkoOu. BomHoBas ¢(yHKIMS
CTallMOHAPHOT'O COCTOSIHUS U €€ BBIPAKEHHE Yepe3 KBAHTOBOE JCHCTBUE. YpaBHEHUE I
KBaHTOBOI'O JECHCTBHS, KBa3HKJIACCHUECKOE pas3iiokeHue 1o creneHsm h. Kputepuu
NPUMEHUMOCTH  KBa3WKJIACCHUECKOrO MPUOIMKEHUE, KIACCHYECKU paspelieHHbIE U
3arnpelieHHble 001acTu, BUA BOIHOBOM (yHkiuu. [IpaBuino kBantoBanust bopa-3ommepdensaa u
IIPOHUKHOBEHHUE Yepe3  MOTeHIUaIbHbIM Oaprep. [loHATHE KBa3UCTAllMOHAPHBIX COCTOSHUM,
ONHMCaHUE pacnana B KBAHTOBOM MEXaHUKE.



12. CranmonapHas teopusi Bo3MymieHuil. Meton ¢yakuun ['puna. Teopust paccesHus.
BopHoBckoe npubimxenue.

IloctaHoBKa 3ajauM TEOpUM BO3MYILUECHMM, CTalUMOHApHbIM ciaydad. Dynkuums ['puHa
cranroHapHoro ypaBHenus [llpeaunrepa u psa ctauMmoHapHOM Teopud Bo3mylieHui. [lonpasku
K COCTOSHUSIM W YpPOBHAM  JSHEPrUM JUCKpeTHOro crekrpa. Ciydall BBIPOKIEHHOTO
SHEpreTuyeckoro  cmekrpa. HempepwiBHbIN criekTp. DyHkums ['puHa CBOOOTHON YaCTHUIIHI.
HuTerpanbHoe ypaBHEHHE U 33ja4ya O paccesHuu. OOmuUN BUJl BOJIHOBOM (PYHKUIMU YacTULIBI B
3aJaue 0 paccessHUU, YIPYyroe paccesHue. AMIUTUTYAa paccestHus U AuddepeHnanbHoe CeYeHIe
paccesiuusi. bopHOBckoe npubamxeHre, 0COOEHHOCTH pPacCesHUsT MEIJICHHBIX U OBICTPBIX
YacTHL.

13. Hecranmonapuas Teopusi Bo3myleHuid. [Ipencrasienne B3auMoaeicTBUs

[IpencraBienue B3aUMOJEHUCTBUSA, pPs HECTAlMOHAPHOM TEOpPUM  BO3MYIICHHH, MOHATHE
XPOHOJIOTU30BaHHOTO TpousBenenusa, T-exp Dynkuus ['puHa HecTanMoOHAp-HOTO ypaBHEHUS
[penunrepa.  IlpencraBneHue psga Teopuu Bo3MylleHUW B Buae auarpamm Deiinmana.
BepostHocTh mepexoaa, KpUTEPHUH MPUMEHU-MOCTH HECTAIIMOHAPHON TEOpPUU BO3MYIICHU.
CooTHOIIIEHHE HEOMPEeICeHHOCTe i1 SHEPrMM M BPEMEHH B KBAaHTOBOW MEXaHUKE.
Bosmymienus, neiicTByromue Ha CUCTEMbI  C HEMPEPBIBHBIM CIIEKTPOM, BEPOSITHOCTD MEPEXO/I0B
B €JIMHUILY BPEMEHH, «30J10To€ MpaBuiio» @epmu. KBazucrannoHapHbie COCTOSIHUS, BPEMsI AKU3HU
¥ MHHUMas MOMpaBKa K JUCKPETHOMY YPOBHIO SHEPTHH



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U PU3UKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

MeToabl TeOpeTHYECKOH (PU3NKH, YACTH 2

Heab AMCHUNIMHBI:

JaTh CTYJCHTaM, MOCTYIHUBIIUM B MarucTpaTypy U HE UMCIOIIUM HEOOXOAMMOMN MOATOTOBKH 110
Kypcam 0a3oBoif n BapuatuBHOW dactu b.3 xoma VII OOII 6moka «Teopernyeckas Gpuznka
3HaHUS, HEOOXOJAMMBIC JUIsl ONHMCAHHMS PAJIMYHBIX (PU3UUYECKHX SBICHUM METOJaMU
TEOPETUIECCKONW (PU3UKH, METOABI IMOCTPOCHHUS COOTBETCTBYIOIIMX MATEMaTHYCCKHX MOJICICH,
MOKa3aTh COOTBETCTBHE CHUCTEMBI MOCTYJIATOB, MOJOKEHHBIX B OCHOBY TEOPHHU KIJIACCUUYECKOMU
TEOpPUH TIOJIA, KBAaHTOBOM MEXaHWUKM U CTAaTUCTUYECKOW (PHU3UKH, CYIIECCTBYIOUIUM
AKCIIEPUMEHTAJIbHBIM JaHHBIM, YTO TO3BOJISIET CUUTATh TEOPHIO JOCTOBEPHOW B obOiiactu eé
MPUMEHUMOCTH. J[aTh HaBBIKH, TTO3BOJISIONINE MTOHATH KaK aIeKBATHOCTh TEOPETUUECKON MOIEIN
COOTBETCTBYIOIIEMY (PU3NICCKOMY SIBJICHHIO, TaK U €€ TPeIeIbl IPUMEHUMOCTH.

3agauyd AUCHUILINHBI:

. M3Y4YE€HHE METOJIOB PEIICHHs 33/1a4 HEPEISITUBUCTCKONW KBAHTOBOIM MEXaHUKU;

. M3Y4YEHHE METOJOB PEIICHMs 3a/1ay, OMUCHIBAIOIINX MHKPOCKONMHYECKHE (KBaHTOBBIC)
CHCTEMBI,

. M3y4YeHUE METOJIOB OMMCAHUS CIIOXXHBIX CHCTEM, B TOM YHCJIE€ CHCTEM TOXKJIECTBEHHBIX
YaCTHII;

. OBJIQJICHUE CTYJACHTAMH METOJOB KBAHTOBOW MEXAHUKH JUIsl OIMCAaHUS CBOWCTB

Ppa3InYHbIX (1)I/ISI/I‘IGCKI/IX CHUCTEM.

. M3Y4YeHHE MaTeMaTMYecKOoro ammapaTa Kak KJIacCHYecKOl, Tak U KBaHTOBOMU
CTaTUCTUYECKOUN (PU3UKU;

. U3yueHHe METOJIOB PELICHMs 3a/1a4 KaK KJIACCUYECKOMN, TaK U KBAHTOBOM CTaTUCTUYECKOMN
bu3uKy;
. W3ydeHHE METOJOB  ONHCAHWS  MAaKpOCKONMMYECKMX CHCTEM 4YacTUIl H WX

TEPMOIANHAMHUYCCKUX CBOI\/’ICTB, B TOM YHCJIE€ CUCTEM, BBaI/IMO)IefICTByIOIIII/IX C BHCIIHUMU ITOJISAIMU,

M OBJIAAICHUC CTYyJACHTAMU MCTO/I0B KJIaCCUYECKOM M KBAHTOBOM CTaTUCTHYECKOM (I)I/I3I/II(I/I
JIJISL ONIMCAaHUS CBOMCTB Pa3JIMIHBIX KOHKPCTHBIX (I)I/I3I/I‘-ICCKI/IX CHUCTCM.

ITepedyenb miIaHMpPyeMbIX pe3yJIbTATOB 00y4YeHHs MO JUCHHUILINHE (MOAYJIIO)
B pesynbpTaTe 0CBOCHMS TUCIUIUIMHBI 00 YJArOIIHECS TOHKHBI

3HATb:



O OCHOBHBIC NPHOJIMKEHHbIE METObI pemieHust 3a7a4  KBAHTOBOM MEXaHMKH:
KBa3HKJIACCHUECKOE PUOIMIKEHNE; CTAMOHAPHYIO U HECTALMOHAPHYIO TEOPUIO BO3MYIIECHUH;

il MCTOBbI OITMCAHHA CJIOKHBIX 1 HC3AMKHYTBIX KBAHTOBBIX CUCTCM,
l METOAbI U CII0COOBI OIMMCAHUSA CUCTEM TOXKACCTBCHHBIX YaCTHI] B KBaHTOBOM TCOPHHU,
il MCTOAbI ONIMCAaHWA paCCCAHUA HYaCTUIL; OIMMCAHUC BSaHMOﬂeﬁCTBHH QJICKTPOMAruHuTHOIO

H3JTYyUYCHUSA C KBAHTOBBIMU CUCTCMaMU 3apA 0B,

l IOCTYJIAaThbl U IIPUHIOUIIBI KaK KHaCCquCKOﬁ, TaK ¥ KBAaHTOBOM CTaTUCTUYECKOM (bPISI/IKI/I,
METOJbI OITMCAHUA MAKPOCKOIIMYCCKUX CUCTEM YaCTHIL pa3anH0171 IMPpUPOAbI, a TAKIKC ITOCTYJIAThI
TEPMOANHAMHKHU,

] OCHOBHBIC YPAaBHCHUA TCPMOJUHAMUKHA U CBOMCTBA TCPMOANHAMHNYCCKUX IMOTCHIIUAJIOB,

0 OCHOBHBIC METOJIbI MAaTEMAaTHYECKOrO armapara CUCTEM MHOTHX YacTHll, (OopMaau3M
Yrcen 3amojHeHus (METOJ] BTOPUYHOTO KBAaHTOBAHUS), allapar CTaTUCTHYECKOTO YCpeIHEHUs
OTIepaTOpOB;

l OCHOBHBIC METObI PCIICHUA 3a/1a4 KaK KHaCCH‘ICCKOﬁ, TaK ¥ KBAHTOBOH CTATHCTHYECKOM
(1)1/131/IKI/I, BKJIFOYasA aHaAJIM3 TCPMOIAUWHAMHYCCKHUX CBOMCTB U IIOBEJCHUS MaKpOCKOIIMYCCKUX
CHUCTCM BO BHCIIHUX ITOJIAX,

O METO/]Ibl U CIIOCOOBI ONMCAHUS KOHACHCUPOBAHHOIO COCTOSTHUS BEIIECTBA;
O METO/bl OITUCAHUS HU3KOTEMIIEPATYPHbBIX CBOWCTB CUJIbHOB3aMMO/IEHCTBYIOLINX CHCTEM.
yMeThb:

-- peuIaTh 3aaa4r O HaXOXKJIACHUHA COCTOSIHUM U OQHCPIreTUYCCKOI'O CIICKTPa CUCTEM MHOTI'UX, B
TOM YHUCJIC TOXIACCTBCHHBIX, YaCTHII,

- BBIUUCIATh  audepeHIraTbHble  CEUEHUsT  paccessHUsl  YacTHUILl  Pa3IMYHBIMU
MOTEHIMAIAMM;

- OIPEACIIATE BO3MOKHBIC OIITUYCCKUC IICPEXOAbI MCKAY COCTOAHUAMHA CUCTEM 3apsAd0B U
OLICHUBAThL BPEMCHA KN3HU BO36y>K,I[eHHLIX COCTOHHHﬁ;

- IMOJIB30BATLCH alllapaToM SIKOOMAHOB B IMPHUIIOKCHUU K TCPMOANHAMUHKE;

- MOJIb30BATHCH aIlllapaTOM TCOPHUU BepOHTHOCTCﬁ;

- IMOJIb30BATHCH aIlllapaTOM BEPOATHOCTHBIX (bYHKI_[I/Iﬁ pacIpeaciiCHusd;

- pemaTth TCPMOJUHAMHUYICCKUC 3a/1a4r C YUCTOM BHCHIHUX noneﬁ;

- peuaTth 3aJa4r O MOBEACHUN MAKPOCKOIMNYCCKUX CUCTEM B 3aIaHHOM BHCIIHEM I10JIC,

- MPUMEHATh METOJ] TEOPUH CPETHETO IMOJIS IS pemicHus 3a1ad o (a3oBBIX MEpexoaax
BTOPOTO POJIa;

- pemars 3aaadu mpo (QIYyKTyallud TEPMOJUHAMUYECKHX BEIUYMH MaKPOCKOMUYECKUX
CHCTEM;

- peuiaTth 3aaavyu Ipo (I)JIYKTyaI_[I/II/I napamMeTpa IOopsaaKa CHHBHOBSaHMOﬂCﬁCTByIOLHHX
CHCTCM.



BJIAJ1€Th:

-- OCHOBHBIMH METOAaMM PEHICHUA 3aJad O HAXOXIACHUU COCTOSIHUM H OHEPIETUYCCKUX
CIICKTPOB pa3JIMYHBIX, B TOM YHCJIC MHOI'OYaCTHYHbIX, KBAHTOBEIX CUCTEM,;

- HaBbIKAMU TEOPETHYECKOI0 aHaIM3a pealbHBIX 3a/]ay, CBS3aHHBIX CO CBOWCTBAMU
MHUKPOCKOTIMYECKHX M HAHOCHCTEM, OOJaJarolMX KakK JAWCKPETHBIM, TaK M HENpPEepPBIBHBIM
CIEKTpaMH;

- OCHOBHBIMHM METOJaMH MaTeMaTH4YeCcKOro amrapaTta Kak KJIacCHUecKOil, TaK U KBAaHTOBOM
CTaTHUCTUYECKOUN (PU3UKU;

- HaBbBIKaAMU TCOPCTHUYCCKOI'0 aHali3a pCajibHbIX 3aAdad, CBA3AaHHBIX KaK CO CBOMCTBaMH
MaKpPOCKOIMUYCCKNUX CUCTEM pa3n1/1qH0171 IpUpoAbl, TaK U C UX TCPMOJUHAMUYICCKUMU CBOMCTBaMH

TeMbI U pa3jaeiibl Kypca:
1. CnoxHbIe (COCTaBHBIE) CUCTEMBI

CocTosiHME CHUCTEMBI, COCTOSIICH W3 JIBYX HEB3aUMOJICHCTBYIOIIUX MOJCUCTEM, CBSI3b MEXKIY
pasnIuyHBIMH Oa3ucaMu. JleficTBHe orepaTopoB B COCTaBHBIX cucTeMaX. CJI0KeHHEe MOMEHTOB,
matpunia kodpdunuentoB Knebma ['opmana, kak MaTpuma mepexoja Mexay IBYyMs
npenctaBieHusMu. Onucanue crnabo B3aWMOACHUCTBYIOUIMX CHCTEM, MPUMEHEHUE TEOpUU
BO3MyIleHUH. OnKcaHne CUC-TEMBbI CBSI3aHHBIX TAPMOHUUYECKUX OCHUIIISITOPOB.

2. MeTobl ONMCaHUS TOXKIECCTBEHHBIX YaCTHII. Hpe,I[CTaBJ'IeHI/Ie YHUCCII

3aIlIO0JIHCHUA

CDepMI/I u 0o3e 4acTulbl, UX CBA3b CO CIIMHOM. CBs3b MHOTOYaCTHUYHOT'O U OJHOYACTHUYHOI'O
6aBI/ICOB, ACTCPMHUHAHT CJ'IeTTepa, NIEPMAHCHT. Pazgenenue KOOpI[PIHB.THOfI U CIIMHOBOM YacTei
BOJIHOBOH (I)YHKI_[I/II/I CUCTEMBI HeB3aHMOHeﬁCTBYIOHIHX TOXACCTBCHHBIX YaCTHII. Onucanue
CHCTEM CJ1a00 B3aHMO,HeI>'ICTBYIOL[II/IX TOXACCT-BCHHBIX YaCTHUII. OCHOBHOE COCTOSIHHE U MOHSATHE
SJICMCHTApPHBIX B036Y)K)16HI/II7L Omnucanue cHCTEM TOXIACCTBCHHBIX YaCTHUL] B IMPCEACTABICHHUU
YHUCCJI 3aIIOJTHCHU . HpeI[CTaBJ'IeHI/IC YHUCCII 3alIOJIHCHUA, OIICPATOPBI POKACHUA U YHUUTOKCHUA.
I'aMuUIbTOHMAH CHCTEMBI TOXKACCTBCHHBIX YaCTHIL C MapHbIM B3aHUMOJICHCTBHEM.

3. CB060,Z[HOC QJICKTPOMArHuTHOC IIOJIC U €Tro B3aHMOJICHCTBHUE C CHCTEMaMU 3apssa0B

[amuibTOHMaH  CBOOOJHOTO  DJIEKTPOMATrHUTHOTO  TIOJIsA,  TPEJCTAaBJICHWE B  BHJIC
HEB3aMMOJICHCTBYIOIINX OCHUJUIATOPOB. DOTOHBI, ONMEPATOPHI POXKACHUS M  YHUUTOXKECHUSA
¢doTtoHoB. IIpon3BONIBHOE COCTOSIHUE JJIEKTPOMArHUTHOTO TIOJISI U €Tr0 CBSI3b C OCHOBHBIM
COCTOSIHUEM WJIM BakKyymMoM. [ aMWJIBTOHMAaH CHCTEMBI 3apsioB C YYETOM CBOOOJIHOTO
AJIEKTPOMArHUTHOTO TIOJIS, OMEPAaTOp B3aUMOJCHCTBUA. YUYET B3aUMOJIECHCTBHUS IO TEOPHH
BO3MYIIEHUWA 11 HEPEISITUBUCTCKOU cucteMbl. HeBO3MYIIEHHBINT TaMUJIBTOHUAH U
HEBO3MYIIEHHbIE COCTOSIHUA. llepexonbpl MeXAy COCTOSIHUSAMH HEBO3MYIIEHHOW CHCTEMBI,



CIIOHTAHHOE W HHIYIHPOBAHHOE M3JIYYCHUE U MOTJIONICHUE AIICKTPOMAarHUTHOTO MOJist. Bpems
KH3HU BO30YKJIEHHOTO COCTOSHHSI CUCTEMBI 3apsiIoB.  DJIEKTPUYECKOE AHUIOIbHOE U3TyUCHHE,
npaBuiIa oToopa.

4. Onucanue HC3aMKHYTLIX KBAHTOBLIX CUCTCM. ManI/II_Ia IIJIOTHOCTH.

ManI/II_[a IUNIOTHOCTH, IIOHATHC 4YHUCTBIX H CMCIIaHHBIX coctosiHMi. CBolicTBa MaTpUulbl
IIJIOTHOCTH.

OTKpBITBIE CHCTEMBI M TPUMEHEHHE (opMaliu3Ma MaTPUIBl IJIOTHOCTH Ui WX OIMCAHMAL.
VYpasuenue JlnyBuuist. [TonsTue cenapaOenpbHBIX U HecenapaOebHBIX COCTOSHUH, 3aIlyTaHHBIC
cocrosHus (entanglement). Posb cMemaHHBIX COCTOSIHUN B COBPEMEHHOH (U3HKe.

5. CBs3b TEPMOIMHAMHUKH U CTATUCTUYECKON (PU3UKH.

CBsi3b TEPMOJIMHAMUKH U CTATUCTHUECKON Qu3uku HeoOXoaumMocTs onmucaHusi CTaTUCTHYECKON
CUCTEMBI C TIOMOIIbIO MAaTPUIIbI INIOTHOCTH. PaBHOBEeCHas MaTpuIla mIOTHOCTH. KaHoHnYeckuit
ancamb6np. Cratuctudeckas cymMma. BeIBOJ MepBOro M BTOPOrO Hayana TEPMOJIWHAMUKU W3
KaHOHUYECKOT0 pacnpenenenus [ mooca. @iaykTyarus SHEPTrUU U TEIIOEMKOCTh B KAHOHHYECKOM
aHcamoue. TEPMOJMHAMHUYECKUI Tpener. MMUKpPOKaAaHOHHYECKOE  pacrpeiesieHHe.
KBasuHe3aBuCcHMBIE TOJICUCTEMBI M YCIOBHE  HJealbHOCTH  rasza. llpeoOpaszoBaHmue
TEPMOJUHAMHYCCKHUX TIPOU3BOAHBIX. ArabaTHIeCKOe pa3MarHHYuBaHue.

6. UneanpHblil OOJILIIMAHOBCKUI ras.

KBaHTOBBII W KBa3MKIACCHYECKUI croco0 BBIYHUCIICHUS CTaTUCTUYECKOW CYMMBI.
AJJIMTUBHOCTD M TNPUHUUI  TOXKJIECTBEHHOCTH. TepmoanHaMHYEeCKHE  ITOTEHIHAJIBL.
Pacnipenenenne MakcBenna bonbliMana. BHyTpeHHue creneHM CBOOOABI aTOMOB U
Mosiekyn.BpamiarensHass u kosneOaTesnbHas TEMJIOEMKOCTh Ta3a M3 JBYXaTOMHBIX MOJEKYII.
CpaBHeHUe BpalaTeNIbHBIX U KoseOaTeabHbIX MMOCTOSHHBIX. BpararenbHble cTaTCyMMBbl OPTO U
napaBoJlopoJia. 3aKOH paBHOpacipeaeneHus. Teopema 00 OTCYTCTBUM AMa- U MapaMarHeTu3Ma B
KJIACCUYECKOM cTatucTuke. I1omHas TemIoeMKocTh MHOTOaTOMHBIX T'a30B.

7. CtaTucTuKa U TEPMOANHAMHKA CUCTEM C IIECPEMCHHBIM YUCJIOM YaCTHII.

CratucTuka 1 TepMOJMHAMMKA CHUCTEMBI C IEPEMEHHBIM YHCIIOM YacTULl bosbIiioe KaHOHNYECKOe
pactipenenenue I'm66ca. @dnykryauunm osHepruv u uucna vactui.llepBoe" u 'BTOpOE"
TEPMOJUHAMMYECKHE HEPABEHCTBA. Te€pPMOAMHAMUYECKHUE MTOTCHIMAIBl U UX MUHHUMAJIbHOCTh B
COCTOSIHUM paBHOBecHs. TepmoauHamuueckass Teopus ¢Guaykryauuil. TepmoauHamMHUYecKHid
NOTEHLIMAN cMecu. XuMuueckoe paBHoBecue. Popmyia Caxa.

8. Uneanpabie hepmu u 603e ra3bl

TennoBas mIMHA BOJIHBI U TeMIlepaTypa BbIpoxkaeHus. Pacnpenenenue ®epmu dupaka u bose
Onnmreitna. [lepexon k pacnpenenenuto bonbsimana. HepaBHoBecHble (epmu U 603€ Tazbl.
Konnencanus boze DitHiuTeiina. TernnoeMKocTh U ypaBHEHHE COCTOSIHUS UA€aIbHOTO 003¢e Tasa.
CraTtucTuka U TepMOAMHAMHKA YepHOro n3nydeHus. PoHoHsl U Mozenb Jlebas. BoipoxkaeHHbII



dbepmMu ra3; XUMHUYECKUH TOTEHIIMAJ, YPAaBHEHHE COCTOSHUS, TETUIOEMKOCTbh. [lapamarHeTrusm
[Taynu n nuamaraetusm Jlangay

9. ®azoBbie niepexonsl [ u Il pona

®dazoBeie mepexoanpl Iro um Ilro poma. Teopust dasoBoro mepexoga B Mojaenu M3uara
(camocormnacoBannoe moie). Teopust Jlanmay ¢azoBeix mepexonoB llro poma. ®mykryanuu
napameTpa nopsaka, @iykryanoHHas TEIJI0EMKOCTh

10. DnemeHTapHbIe BO30YXICHHS B KOHICHCHPOBAHHBIX CPEaax

Bropuunoe kBanTOBaHME 0030HOB M (pepMHOHOB. BuI omepaTropoB B NpenCTaBICHUH YHCEI
3anonHeHuss. KBaHTOBbIE KOppessiiuu B uaeanbHoM (epmu-raze. CnaboHeneanbHblii 003e ras.
[IpeoOpazoBanue  boromoboBa. CBepxtekydectb. CHHHOBBIE BOJHBI B (heppOMarHeTUke.
KBantoBanue ATMHHOBOJHOBBIX BO30YyKAeHHH. DOHOHBI W TUIa3MOHBI Jpyrue. OJIEKTPOH
dononnoe B3ammojeiicteue. JlepopmalioHHOe W TOJSPHU3ALMOHHOE  B3aHMOICICTBHE.
[Tonsponnslii a3 dekt. Paccesnue anekTpoHa Ha (OHOHAX U ITa3MoOHax. B3aumoeiicTBue yacTuil
yepe3 (POHOHBI U MIIA3MOHBI.

11. YpaBuenue bonpiimana

CDYHKI_II/ISI pacupeaciCHus. KauecTBeHHBIN BbIBOl YpPAaBHCHUA bonpumana. 3aKOHBI COXpaHCHUA.
H TEOopEMa. PaBHOBECcHOE U JIOKAJBbHO PaBHOBCCHOC pacCIIpCaACICHUC. 3aKOHBI COXpaHCHHA B

cyocranimonanbHoi ¢dopme. [larumomenTHoe mnpuOmmxenue. JInHeapu3oBaHHOE ypaBHEHUE
bonbumana. Cxema wmeroga Yenmena Ouckora. mnpuOamxeHue. CraBuronas BSI3KOCTb U
TEIUIONPOBOAHOCTh B MpHOIMkeHnu. Kunetnueckoe ypaBHEHUE IS JIETKUX YacTUIl B TSXKEIOM
raze KoagunuenTs! nepenoca B npudinkeHuu. [NIOTHOCTh UICTOYHUKOB SHTPOINH, TEIJIA U UX
ITOTOKH.

12. YpaBuenue tuna ®oxkepa [lnanka.

O6umit Bun ypaBHenuit tuma PII. CooTHomenue OIifHIITEelHHAa. MapKOBOCTb. YpaBHEHUS
T dy3un B KOOPAMHATHOM U SHEPTETHUECKOM IMPOCTpaHCTBax. 3anada depmMu 0 «BO3pacTe»
gactulbl. OTKIOHEHHE OT 3akoHAa OMa B CHIJIBHBIX UIEKTPUYECKUX MOJAX, Pa30rpeB YaCTHULI.
VYpasHeHue JlanxkeseHa. bpoyHOBCKas quHaMuKa

13. HepaBHOBECHas TEpMOIMHAMUKA

[Mpunuun Omncarepa. [IMOTHOCTh KMCTOYHMKOB SHTPONUU B TBEPJIOM Tel€ M >KUIKOCTH.
Kunetnueckoe

obocHoBaHue Broporo Hayana tepmoauHaMukyu. OeHOMEHOJIOTHYECKask THAPOUNHAMUKA BSI3KON
KUIKOCTHU. 3aTyXaHHE 3BYKa B BSI3KOM JKHUJIKOCTH.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJ/jieHHOCTB: YHipaBjieHHe HHHOBAIUSIMHU B OM3Hece

MupoBasi KyJbTypa: OT NAJIEOJIUTA 10 COBPEMEHHOCTH

Heab AMCHUNIMHBI:

- (hopmupoBaHUEe 00IIEr0 KYJIBTYPHO-UCTOPHUECKOTO KOHTEKCTa U CUCTEMBI OPUEHTUPOB B HEM.

3agauyu AMCHMILINHBI:
- (hpopmupoBaHue NpeACTaBIEHUN O KyJIbTYpe KaK O Hay4YHOW KaTeropuu;

- OBJIAACHUC OCHOBHBIMH TIIOHATHUAMHU KYJIBTYPBI, KIHOYCBBIMU KYIbTYPOJIOTHYCCKUMU U
HCKYCCTBOBCAUCCKMMHU KOHUICIIIUAMUA;

- 3HAKOMCTBO € OCHOBHBIMM MCTOAOJIOTUYCCKUMU IIPUHIOUIIAMH aHaJIW3a IIPOU3BCACHUA
HCKYCCTBaA U UX MPAKTUYCCKOC ITPUMCHCHUE,

- popMupOBaHUE 1IETOCTHOTO 00pa3a KyJbTYphl KaK JUHAMUYECKON CUCTEMBI;

- (opMuUpOBaHHE CHCTEMbl OPHUEHTUPOB BHYTPHU KYJIbTYPHO-UCTOPUYECKOIO KOHTEKCTa, C
IIOMOIIIBI0 KOTOPOM MOYKHO aKaJeMHUYECKH I'pPaMOTHO aTpUOYTHPOBATh pa3ivuHble ()EHOMEHbI
MaTepHaJIbHON U HeMaTepHalIbHON KYJIbTYpBHI.

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUsI O JUCHUIJIMHE (MOYJIIO)

B pe3ynbraTe 0CBOSHHS IUCHUTUTHHBI O0yYaroIrecs JOIKHBI

3HATh:

- OCHOBHBIE TEPMUHBI, UCTIOJIb3YEMbI€ B KYJIbTYPOJIOTHUU, UCTOPUU U UCKYCCTBO3HAHUU;
- KJIFOUEBbIE ATAlbl Pa3BUTHUS KYJIbTYPhI OT IEPBOOBITHOCTH O COBPEMEHHOCTH;

- OCHOBHBIE BUJIbI UCKYCCTB U TJIaBHBIE IPUHITUIIBI UX JICJICHUS HA POJIBI U BUJIBI,

- OCHOBBIE XY/I0)KECTBEHHbBIE CTUITU M UX XapaKTEPHbIE 0COOEHHOCTH;

- I'JTaBHBIC TTIOAXOJbI U MCTOAbI aHaJIn3a HpOI/I3BeI[eHI/II>'I HCKYCCTBaA.

yMeThb:

- KpUTHUYECKH aHAJIM3UPOBATh KYJIbTYPHYIO CUTYalUI0/(peHOMEH/XY10KECTBEHHOE IPOU3BEICHHE
¢ 000CHOBaHMEM BBIOPAHHOMN MO3ULHMH, OJEPKAHHOW KOMIUIEKCOM apryMEHTOB U (paKTOB;



- OpPHUCHTHUPOBATHCA B XPOHOJOTHMHM H PpPaACCTABIIATH XYAOXKCCTBCHHBLIC IIAMATHUKHW B
XPOHOJIOTUYICCKOM MOPAIKE, OIMUPAsACh HC HA 3HAHUC AT, 4 HA IOHUMAHUC UCTOPUKO-KYJIbTYPHBIX
mponecCoB;

- YMETh COMOCTABIIATH XY/I0’KECTBEHHbIE OOBEKTHI MEXKIY COOOH, BBISBIISAL 00IIee U pa3Inyus;
- BBIABJIATH IIPUYMHBI KYJIBTYPHO-UCTOPUYECKUX CIBUIOB U UX CIIECTBHUS;
- BUJICTD CBSI3b MEXK/Y KYJIBTYPHBIM OOBEKTOM U KOHTEKCTOM;

- OpUCHTHUPOBATHCA B XYAOKECCTBCHHBIX CTUJIAX.

BJIaJIeTh:
- HaBBIKOM IEPBUYHON aTpUOYIIMH XYyA0KECTBEHHOI'O IIPOU3BE/ICHUS;
- METOJI0JIOTHEN aHaIN3a KOMIIO3UIIUY ITPOCTPAHCTBA KAPTHHBL;

- OCHOBHBIMHU IIOHATHAMHU W TCEPMHHAMH, HCIIOJIB3YCMBIMHU B KYJIbTYPOJIOIrMH, HCTOPpUHU U
HCKYCCTBO3HAHHU,

- HaBbIKaMH aHaJIn3a HpOI/ISBC,I[eHI/Iﬁ HCKYCCTBaA.

TeMbI U pa3jeiibl Kypca:
1. CTaHOBJICHHE TTEPBBIX [TUBUIN3AINNA

[lepBoObITHAS W TpaAWIMOHHAS KyabTypa. [loHATHE TpaaMIIMOHHOTO OOIIECTBa: OCHOBHBIE
noAXoAbl K onpeneneHuto. KynbTypHas aHTpONOJIOrUSl KaK HayKa O YeJIOBEKE TPaJULMOHHBIX
obmectB. Kynbrypa J[lpeBnero Erunrta. J[lpeBHeiimue nuBuimzanuu Cpeau3eMHOMOPBS.
OcCHOBHBIE 3Tanbl JPEBHEETMNETCKON KyIbTypbl. Erumner kak pednas nuBuianzauus, [peBHuit
Eruner kak nooceBas uuBuin3auus. Mepapxudeckas COMOKYIbTypHast Mozenb. CTaTyc Hapckon
Bnactu. [lorpebanpHbie coopyxkeHHs. XyA0KeCTBEeHHAs KyIbTypa U JUTepaTypa.

2. 3apoKIeHUE EBPONENCKON KYIbTYPBI

[TpoucxoxaeHne IpEeBHETPEUECKON KYNbTYpbl. XPOHOJIOTHA M TEpUOAU3alUd. OTHO- U
reorpadus JpeBHErpeueckoil KynpTypsl. OOIIMe XapaKTepUCTUKU JAPEBHETPEUECKON KYIbTYPHI.
Camoco3nanue rpeueckoil KyapTyphl. KynsTypa u uckyccrtBo Jpesnein I'penuu. KynbTypa u
uckycctso Jlpenero Puma kak npeemHuka ['penun. Ilonmmrnueckas kynbrypa Puma.
I'pamoycTpOCTBO M apXUTEKTYpA.

3. 3anmagHoeBponeiickoe CpeHEBEKOBbE

[Tepnoguzanus CpenHeBekoBbs. KynbTypa panHero 3anmagHoro CpelHEBEKOBbS KaK CHHTE3
PUMCKOM aHTUYHOCTH, TepMaHCKOT0 BapBapCTBa U XPUCTUAHCTBA. PaHHEXpHCTHAHCKAs! KYJIbTYpa.
Kusnb n nponosens Nucyca Xpucra. Ctpykrypa u Tekctsl HoBoro 3asera. Kynsrypa Busantuu.



OCHOBHBIE 3Talnbl BU3AHTUMCKON KYJIbTYpbl U UCTOPUU. MHTENIEKTyallbHas KYJIbTypa 3pEIOro
CpenneBekoBbsi. (CxoacTMKa W MUCTHKA. XyJI0XKECTBEHHas KyiabTypa CpeaHEeBEKOBbS.
Pomanckuii u rotndeckuii ctuinu. Pa3surre mysbiku. ['puropuanckuii xopai.

4. KynapTypa 310XH1 BO3POKIACHUS

Ilepponmsanuss BospoxnaeHus. I'ymaHu3sM M peBOJMIOLMS B XYHOKECTBEHHOM KYJIbTYpE.
OBOJIIOLMS OTHOILIEHUS K aHTUYHOCTH B MTanbsinckoM PeHeccaHce: rymaHu3anus XpuCcTHaHCTBa,
AHTPOIIOJIOTH3ALUs UCKYCCTBA. WranbsiHckTe TryMaHUCTbl. DiopeHTuiickas Axaaemusl.
Wranbsackuit Peneccanc xak scretuueckas popma nepexona k Hopomy BpemeHnu.

5. EBponeiickas kynprypa HoBoro BpemMenu

[Tonstue "HoBoe Bpemsa". Camoco3HaHHe NMEpPeXOAHON SMOXU. AOCOIMIOTHCTCKHE MOHAPXHUU.
CraHoBieHue paHHUX (pOopM KamuTalIM3Ma. AHIVIMKACKAsE PEBOIIONHS KaK KyJIbTYpHBIA (DeHOMEH:
sTudeckas popma nepexojia K HOBOMY BpeMeHU. MIHIMBHTyaTbHasi OTBETCBEHHOCTh U aKTUBU3UM
KaK Mapaaurma JU4HOCTH. Jcretudeckas pedopma. Kiaccunusm. Tearp. Panmonansnas Hopma u
JTUHAMHKa BEIIECTBAa — TBOPUECKHE UHTYUIIUU BEKa.

6. Dnoxa mpocBeIeHUs

OnpenenHue NOPOCBEIICHUS. OHUUKIONEIU3M Kak KyJIbTYpHbI (eHoMmMeH. OBoironus
KJaccunusMa B 6apokko. HoBble xaHpoBbie (popMbl B M300pazuTenbHOM UckyccTse. Jluteparypa
U MYy3bIKa — 3CTETUYECKUE JOMUHAHTHI Beka. Bennkas dpaniy3ckas peBosIOIMs U €€ BIUSHUE Ha
XYJO’KECTBEHHYIO KYIBTYpY.

7. Kynerypa EBponsl XIX Beka

3ap0>1<zLeHHe pPOMAHTH3MA U €TI0 OCHOBHBLIC Cl)a3BI. MYSLIKaJ'ILHaH PCBOJIFOIH A Benckol mIKOIEL
HoBrle TeHaeHIIUU B HayKe. HoBas scretnka. Hemernkas kiaccudeckas (bHJ'IOCO(I)I/IH. I'naBHBIC
HHTYUIIUU POMAHTH3MA: CAUHCTBO Xa0Ca W KOCMOCa , UPOHUA, HNpUMAT 3CTCTHU3MA, KYJIbT
TBOpYUCCTBA. KyanypHaﬂ XapaKTCPUCTHKA PA3BUTOIO0 HHAYCTPHUAJIBHOI'O O6H_ICCTB8.. deHoMeH
HH,HYCTpHaHBHOﬁ KYJbTYPHI. Texauueckue OTKPBITHA BCKa H HUX BJIUAHUC Ha KYIBTYPHOC
CO3HaHHC. BCGMI/IpHBIe BBICTaBKH. KpI/ISI/IB PAUOHATIUCTUYICCKOTO T'YMaHU3Ma. IIcuxonorusm u
HCTOPU3M. 3BOJ’IIOI_II/IOHI/13M KaK Hay4Hasd mmapagurma.

8. Kynprypa XX Beka

Kynerypa pybexa XIX-XX BB. Ilepenomuble (GeHOMEHBI BeKa: J€KaJaHC, CHMBOJH3M,
npepada’IucThl, UMIIPECCUOHU3M, ap-HyBO, HeopoMmaHTu3M. [lepBas MupoBas BoifHa Kak



00IIeeBpONIEHCKII  KyNbTYpHBIM ~ Kpu3uc. Pacmam wmmepmit. Dpo3uss TyMaHu3Ma U
JEMOKpaTU4YeCKuX LeHHocTed. Motus "oruyxkzaeHus". CTOJKHOBEHME palUdOHAIM3MA U
HeoMudonorun. XyH0KeCTBEHHbI aBaHrapgy XX B., €ro CIEKTp: KyOu3M, (OBU3M,
abcTpakunoHu3M, QyTypu3M, SKCIIPECCUOHU3M U TIp. Poxienue n pa3Butue KuHemaTtorpaga.

9. PeanbHoe 1 cyOBKTHBHOE: KHBOIHCH KaK CIIOCO0 Nepeaadn nHpopMaluu

[Tnockocts. Komnosumusi. 3akoH 3010TOro ceueHus. [lepcrnekTrBa 1 0COOCHHOCTH 3PUTEIBHOTO
BocripusiTus. [IpoGieMa ageKBaTHOCTH pealbHOM MEXaHUKE 3PEHUsI MOCTPOSHHUM MEePCHEKTHBBI
BHYTPHU NPOCTPAHCTBA KAapTUHBI XyJIOKHUKaMH 310xu Bospoxaenus. Ceer u teHb. Kosopur.
Kanpuposanue.

10. deHoMEH COBPEMEHHOI'O UCKYCCTBA

Hctoku COBpeMCHHOﬁ Xy,Z[O)KCCTBGHHOﬁ KYJIbTYPBHI. CBs13b HpeBHCPYCCKOﬁ HUKOHBI U UCKYCCTBa
aBaHrap/jia. MO,Z[epHI/I3M U MHOXCCTBCHHOCTDB (1)OpM €ro HpOHBHeHHﬁ. HCOHHaCTI/IHI/ISM,
CIOppCaIN3M, PUIKHUOHAIU3M, pe,[[H-MefII[, MoI-apT, XCHIICHUHI, aKHUOHU3M, KOHIICIITYaJIUu3M,
JEHA-apT U IIp. Hepexon OT MOJACpHH3MaA K IMOCT-MOACPHY. OCHOBHBIE IMPpUHOUIIBI UCKYCCTBA
IMOCTMOJCPHA. COBpeMCHHOG HCKYCCTBO B Poccun.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

MHoromMepHblii aHAJIN3, UHTETPAJIbI U PAIBI

Heab AMCHUNIMHBI:

SBnsercs GpopmupoBaHue 0a30BBIX 3HAHUI M0 MAaTEeMAaTHYECKOMY aHAJIU3y IS JajJbHEUIIEeTo
UCIOJBb30BAaHUSl B JpPYrMX OOJacTsIX MareMaTH4eCKOro 3HaHMs M JUCUUIUIMHAX C
€CTECTBEHHOHAyYHBIM  COJepKaHueM;  (opMHpOBaHHME  MATEMaTHYECKOW  KYJIbTYpBI,
MCCJIEIOBATEIbCKUX HaBBIKOB U CLIOCOOHOCTH MPUMEHSATH 3HAHUS HA IIPAKTUKE.

3agauu AMCHUIINHBIL:

O npUOOpETEeHUE CITYIIATEIIMH TEOPETHUECKUX 3HAHUN U TPAKTUYECKUX YMEHUH 1 HABBIKOB
B 00J1aCTH TEOPHH MPeeNoB, T} PpepeHInaTbHOTO U HHTETPAIbHOTO HCYHCIICHHSI, TEOPUH PSJIOB;

l IIOArOTOBKAa cnymaTeneﬁ K U3YYCHHUIO CMCIKHBIX MATCMATUYICCKUX NUCHHUIIINH;

0 HpI/IO6p€T€HI/Ie HAaBbBIKOB B IPUMCHCHHUHU MCTOAOB MATCMATHYCCKOI'0 aHa/IN3a B (1)H31/IKG u
APYyrux €CTCCTBCHHOHAYYHBIX JUCHUIIIIMHAX.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHMILINHE (MOIYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIMECs T0JIKHbBI
3HATh:

O CBOWCTBAa (DYHKLMI MHOTUX IEPEMEHHBIX, OHATHUS Mpeiena, HEePEPbIBHOCTH, YaCTHBIX
NPOU3BOJIHBIX U AU depeHnnana;

O CBOMCTBA  OIpENEIeHHOr0  HHTerpaina PumaHa, HECOOCTBEHHBIX  HHTEIpajoB,
KPUBOJINHENHBIX UHTETPAJIOB, CBOMCTBA YNCIOBBIX, (DYHKIIMOHAIBHBIX U CTEIIEHHBIX PSJIOB;

0 IIpU3HAKU CXOONUMOCTHU HECOOCTBEHHBIX HWHTCIpaJIOB (¢10) CTCIICHHBIMU,
HOFapH(bMquCKHMH N OKCIIOHCHIHAJIbHBIMHA OCO6CHHOCT}IMI/I; AHAJIOTUYHBIC TIPU3HAKU
CXOAUMOCTH YHCIIOBBIX U (bYHKI_II/IOHaJ'IBHBIX pPAAOB;

O OCHOBHBIE pa3JI0kKeHHs 3JIeMeHTapHbIX GyHKIM B psig Teinopa.
yMeTh:
O BBIUHCIIATh YaCTHBIE IMPOU3BOJHBIE MEPBOTO M BHICIIUX MOPSAKOB OT (PYHKIMM MHOTHX

NEPEMEHHBIX (B YaCTHOCTH, 3aJJaHHBIX HEABHO); HCCIEA0BaTh AU GepeHINPYyeMOCTh (PYHKIINIA;

O BBINOJIHATH 3aMEHY NIEPEMEHHBIX B AU PepeHIINaTbHBIX YPAaBHEHUSIX (OOBIKHOBEHHBIX U C
YaCTHBIMU NPOU3BOHBIMH);



0 BBIUUCIIATh OMPECIICHHbIE MHTETPajibl M KPUBOJIMHEHWHBIE HHTETPajbl (B YaCTHOCTH,
BO3HUKAIOIINE B TECOMETPUUYECKUX U (DU3MUECKUX 3a/1a4ax);

O HCCIEA0BATh  CXOAUMOCTb  YHCIOBBIX  DPSOB,  PaBHOMEPHYIO  CXOJUMOCTH
(YHKINOHATIBHBIX PSIJIOB,;

l pacKiaablBaTb 3JICMCHTAPHBIC (bYHKI_[I/II/I B CTCIICHHBIC pAABI U HAXOAUTh HUX paJuyChbl
CXOJUMOCTH.

BJIAETh:

0 anmapatoMm aud@epeHuaIbHOr0 NCYUCIeHUsT (QYHKIMNA MHOTUX TIEPEMEHHBIX, a TaKKe
anmapaTroM WHTErPATbHOTO WCUUCICHHS IS PEUICHHS Pa3UYHBIX 33j7a4, BO3HHUKAIOIUX B
du3KKe, TEXHUKE, SKOHOMHUKE U IPYTUX MPUKIATHBIX TACIUTUIMHAX;

l IIOHATUEM paBHOMepHOﬁ CXO0AUMOCTHU Q)YHKHHOHEIHLHBIX pAaoOB  1JIA 000CHOBaHMS
HCKOTOPBIX MATCMATHUUCCKUX Hp606pa30BaHHﬁ, IMPUMCHACMBIX B (1)I/I3I/IKC.

TeMbl U pa3jaeiibl Kypca:
1. AuddepenunanbHoe ucuuciaeHne GyHKINi MHOTUX TIEPEMEHHBIX

1.1. ToueuHoe n-MepHOE €BKINA0BO IPOCTPAHCTBO. PaccTosiHMe MEXy TOUKaMH, €r0 CBONCTBA.
IIpenen mnocnenoBaTeNIBHOCTH TOYEK B N-MEPHOM €BKIMJIOBOM IIpOCTpaHCTBe. Teopema
bonbuano-Beliepurpacca u kputepuin Komm cxoguMocT mociaeqoBaTeabHOCTH. BHYTpeHHME,
IpelelbHble, H30JIMPOBAHHBIE TOYKHM MHOYKECTBA; TOYKM NPUKOCHOBEHMS. OTKpBITHIE U
3aMKHYTbIE€ MHOKECTBA, UX CBOMCTBA. BHYTpEHHOCTb, 3aMBbIKaHNE U I'PAHHIIA MHOXKECTBA.

1.2. Ilpenen uncnoBoit GyHKINMN HECKOIBKHX MepeMeHHbIX. Onpenenenus no ['eitne u Komm, nx
HKBUBAJIEHTHOCTh. [I0BTOpHBIE Mpeesnbl U MpeAesbl 0 HarnpaBieHusM. MccnenoBanue mpeaena
(GyHKIMU [BYX TEPEeMEHHBIX IMpPHU TOMOIIM Mepexofa K MONApHBIM KoopauHartam. Ilpemen
(GYHKLUU IO MHOXKECTBY.

1.3. HenpepblBHOCTh (PYHKLIHMH HECKOJIbKHX IE€PEMEHHBIX B TOYKE U 10 MHOXECTBY.
HenpepeiBHOCTE cnokHON (pyHKUMU. CBoiicTBa (YHKIMI, HENpPEpHIBHBIX Ha KOMIAKTE —
OTPAaHUYEHHOCTb, JIOCTH)KEHHUE TOYHBIX BEpXHEM M HIWXKHEW TIpaHel, paBHOMEpHas
HENpephIBHOCTh. TeopeMa 0 MPOMEKYTOUHBIX 3HAUEHUAX (PYHKIIMH, HEIPEPHIBHON B 001aCTH.

1.4. YacTtHple NpoM3BOJAHBIE (DYHKIMI HECKOIbKUX TNepeMeHHbIX. JluddepeHunpyemMoctb
(YHKLIMM HECKOJIbKMX IE€peMEHHbIX B Touke, Juddepeniman. Heobxoaumele ycnoBus
TudepeHIMpyeMOoCTH, A0CTaTouHble ycinoBus nuddepenuupyemoctu. duddepennmpyemMocts
clokHOM  ¢pyHkumu. HMuHBapmantHOCTE (opMbl auddepeHnrana OTHOCUTEIbHO 3aMEHBI
NepeMEeHHbIX. [’ paJueHT, ero He3aBUCUMOCTb OT BbIOOpa MPsIMOYTOJIBHONW CHCTEMBI KOOPIUHAT.
[Tpou3BoiHAs 1O HANIPABICHHUIO.

1.5. YacTtHple nOpoOU3BOJHBIE BBICIIMX MOPSAKOB. He3aBUCMMOCTh CMENIaHHOW YacTHOM
NpoOU3BOJHOW 0T mopsaka auddepenuupoBanus. JuddepeHuuansl BBICIIUX MOPSIKOB,
OTCYTCTBHE MHBAPUAHTHOCTH MX (POPMBI OTHOCUTENIHHO 3aMeHbI llepeMeHHbIX. Dopmyina Telinopa
JUTsl QYHKIMHA HECKOJIBKUX MTEPEMEHHBIX ¢ OCTaTOYHBIM YHCIIOM B popmax Jlarpanka u Ileano.



2. OnpeneneHHbl HUHTETpaj, €ro NPUMEHEHNE

2.1. Omnpenenennslii uHTerpan Pumana. Cymmbel Pumana, cymmel JlapOy, xputepuit
UHTETpUpyeMOCTH. IHTerpupyeMocTh HEMPEPhIBHON (PYHKIIUH, HHTETPUPYEMOCTb MOHOTOHHOM
(GyHKLINU, WHTETPUPYEMOCTh OTPAHUYCHHOM (YHKIMH C KOHEYHBIM YHCIOM TOYEK pa3phiBa.
CBolicTBa MHTETpUpPYEMbIX (DYHKLIMNA: aAJIUTUBHOCTh MHTErpaja IO OTpe3KaM, JIMHEHHOCTh
UHTETpalla, WHTETPUPYEMOCTb MPOU3BEICHHS, HHTETPUPYEMOCTh MOIYJA HHTErPUPYEMOil
GyHKIIMM, WHTETPUPOBAHUE HEPABEHCTB, TeopemMa o cpenHeM. CBoilcTBa uHHTErpana c
MEPEMEHHBIM BEPXHUM TMpPEAeIOM — HENpephIBHOCTh, Auddepenupyemocts. Dopmyna
HrroTona-Jlelionuna. lHTErpupoBaHue Mo ICTAHOBKOW U TI0 YacTsIM B ONPEEIICHHOM UHTETpalie.

2.3. T'eomeTpuueckre MPHIOKEHUST OINPEACIICHHOIO0 HMHTErpaia — IUIOMAab KPUBOJIMHEHHON
Tpanenuu, 00bEM Tela BpallleHs], JUTMHA KPUBOH, IJIOMIAIb IOBEPXHOCTH BPAIIICHUS.

2.4. KpuBonuHeWHbI UHTErpan nepsoro poja. HesaBucumocTh BbIpaKeHHUS MHTErpaja 4yepes
napaMeTpHu3aluio0 KPUBOW OT JOMYCTUMOM 3aMeHbl mapamerpa. OpHueHTanus riajJkod KPUBOM.
KpuBonuHeiHblif HHTErpa BTOPOTo poja, BEIpaXXKEHUE Yepe3 mapaMeTpru3aluio KPUBOK.

3. HecoOGcTBEHHBIN HHTErpal

3.1. HecoGcTBeHHBIN WHTErpan (ciay4yail HeorpaHWUYeHHOW (QPYHKIMU U ciaydail OECKOHEYHOTO
npenena wuHTerpupoBaHus). Kpurepuit Komwu cxomumoctu wuHTerpana. MHTerpansl oT
3HAKOMOCTOSIHHBIX ~ (DYHKIMI, TNPU3HAKM  CpPaBHEHUS  CXOIUMOCTH. MHTerpamsl  OT
3HAKOIMEPEMEHHBIX (PYHKIMIA; aOCONIOTHAs W YClOBHas cxoaumocTb. [lpusnaku [dupuxie u
Aberns.

4. YucnoBble psiJibl

4.1. Yucnosele psagsl. Kputepnii Komm cxonumoctn psifa. 3HaKOIOCTOSHHBIE PSbL: IPU3HAKU
CpaBHeHHMs cxonuMmocTH, mnpusHaku JlamamOepa wu KommM, uWHTerpaabHbI IpU3HAK.
3HaKonepeMeHHbIe Psi/ibl: a0CONIOTHAs M yclIoBHas cxoauMocTs. [IpusHaku qupuxie nu Adens.
HeszaBucuMocTh cymMMbl aOCOJIOTHO CXOZSIIErocst psia OT MOpsjka ciaraeMbix. Teopema
Pumana o mepecTaHOBKE WIEHOB YCIOBHO cxojsierocs psaa. IlpousBenenue abCoNMOTHO
CXOZSIINXCS PAJIOB.

5. OyHKIHOHAJIBHBIE MOCIIEIOBATENBHOCTH U PSIbI

5.1. PaBHOMepHas CXOAMMOCTb (DYHKIIMOHAJIBHBIX MOCieAoBaTeNbHOCTEN U psgoB. Kpurepuit
Komm paBHOMepHON cxoaumocTu. HenmpepbIBHOCTE CyMMBI pABHOMEPHO CXOIAIIETOCS psila UX
HenpepbIBHBIX  QyHKuuil.  IlouneHHoe — wHTerpupoBanue U JuddepeHIrpoBaHue
byHkunoHanbHBIX psAoB. [Ipu3Hak Beiepiirpacca paBHOMEPHOM CXOAUMMOCTH (DYHKIIMOHAIBHBIX
psnoB. [Ipusnaku Jdupuxie nu Abens.

6. CTeneHHbIe psiabl

6.1. CreneHHble psAabl ¢ KOMIUIEKCHBIMH uwieHamu. [lepBas teopema Abens. Kpyr u paamyc
CXOAUMOCTHU. XapaKTep CXOJUMOCTU CTEIIEHHOT0 psiAa B Kpyre cxoaumoct. dopmyna Komm-
Anamapa s paamyca cxoauMocTd. Btopas Teopema AGens. HempepbhlBHOCTH CyMMBI
KOMIUIEKCHOT'O CTENIEHHOT'O Psizia.

6.2. CrerneHHbIe pslibl C NEUCTBUTENbHBIMU WwieHaMu. COoXpaHEHHE paguyca CXOAUMOCTH IpH
MOYIEHHOM MHTErpUpOoBaHMM U U epeHIMpOBaHUN CTENEeHHOro psjaa. beckoHeuHas



T pepeHIMpyeMOCTh CYMMBI CTEIEHHOTO psfa B Kpyre CXOAMMOCTH. ENMHCTBEHHOCTbH
pasnoxxeHus QyHKIMU B cTenieHHoH ps; psaa Telnopa. @opmyna Teitnopa ¢ OCTaTOUHBIM YUCIOM
B wuHTerpasibHON  Qopme. I[lpumep Oeckoneuno muddepeHIUpyeMol QyHKIUH, HE
pasnararoliencss B creneHHou psn. PasnoskeHue B psanbl Telnopa OCHOBHBIX 3JIEMEHTAPHBIX
¢ynkuunii. Pa3nosxenue B CTEeHHON psJl KOMIUIEKCHON (pyHKINH .



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTH: YipaBjieHUe HHHOBAIIUSIMU B OM3Hece

HeiipomapkeTuHr

Heab AMCHUNIMHBI:

@opMHUPOBaHUE COBPEMEHHOTO MApKETHHIOBOTO MBILIUICHUS, TPUOOpETECHHE 3HAHUKH U
KOMIIETEHIIUH, TO3BOJISIIOIINX aKTUBHO y4acTBOBAaTh B pa3pabOTKe CTpaTeruil HelpomMapKeTUHra
Y IIPAKTUYECKOM IIPUMEHEHUN PEJIEBAaHTHBIX IIOJX0/10B, METO1I0B U HHCTPYMEHTOB.

3agauu AMCHMILINHBI:

-03HaKOMJICHUE CTYJIEHTOB C TEOpU HEHpOMapKEeTUHIa MapKETUHTa;

-OBJIaJICHUE METOJAaMH U NIPUEMaMU PELICHNs KOHKPETHBIX 3a7a4 HEMpOMapKEeTHHTa.
Ilepevenb niIaHMpyeMbIX pe3yJIbTATOB 00yUYeHHs M0 JUCHUILINHE (MOAYJIIO)

B pe3ynbrare ocCBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI

3HATh:

THIIOJIOTUIO HEUPOMAPKETUHIOBBIX UCCIIEI0BAHUN

THUIIOJIOTUIO MOJEIIEN PUHATHUS PELICHUN

OCHOBHBIE METOAbI cOopa © aHanmu3a HHPOPMAIMH C IOMOIIBI0 HEHPOMapPKETHHTOBBIX
HCCIIeNOBaHNHN

yMeTb:
MCIIOJIb30BaTh HEMPOMAPKETUHT B MPUKIIAIHBIX LIESIX

pa3pa6aTI>1BaTb JIHU3aliH OKCIICPUMCHTA

BJAaJ€Th:
HaBbIKaMU ITPUMCHCHU HCprOMapKCTI/IHFOBOTO o60py)1013aH1/151

HaBbIKaMU MHTCPIIPETALNHN PE3YIbTAaTOB

TeMbl U pa3jeiibl Kypca:

1. BBengenrue B HEMPOMapKETHHT



OcCOoOeHHOCTH CTaHOBJIEHHS M IOTEHLUAIbHbIE HampaBieHHUs pa3BuTus HelipomapkeTuHra.
HeiipomapkeTHHT «I110 TpaB/ie»: Kakue CTEPEOTHUIIBl €ro npecienyior. HobeneBckue naypearts! o
IIOBEJCHYECKON YKOHOMUKE. [ €He31C CTaHOBIIEHUS HEHPOMAPKETUHIOBBIX UCCIIEI0BAaHUN. PpIHKN
IIPUMEHEHUs HEUPOMapKETUHT .

2. ITorpebutenbckuii uHTEPQEIC

Kak mnorpeburens mnpuHUMaeT pernieHue. Mojens  MOTpeOUTENLCKOTO — MHTepdeiica.
[ToBenenueckue 3HPeKThI.

3. MapKeTUHrOBBIE CTPATETUU

Knaccudukannmu mapketuHroBwsix crparteruii. Ctparerum pocra M. AHcodda, KOHKYpEeHTHbBIS
ctparerun M. Iloptepa, crpareruun ¢GopMUpOBaHUSA MEPBHUYHOTO M H30MPATEIBLHOTO CIIpOCa.
[Tonstue cermentanuu peiHka. Kpurepuu cermenrauuu. CTpaTeru oxBaTa I€JIEBOIO pPhIHKA.
Crpaterusi no3UIIMOHUPOBAHUS TOBapa Ha PhIHKE.

4. HeiipoMapKeTUHT OBBIE HCCIICIOBAHUS

Pa3paboTka anroputMa mpoBeeHUs] HEHPOMApKETUHIOBBIX HccleAoBaHUN. UTo n3MepsieM: mo-
TpeOuTeNbCKUE peakiui. AHAIMTUKA HEHWPOMAPKETUHTOBBIX JaHHBIX, KIIOUYEBBIE HEWpoMapKe-
TUHTOBBIE TMOKa3aTeNnu YPPEKTUBHOCTH KOHTEHTA

5. AHaJIUTHKA U COTIPOBOXK/IECHE

Texnonoruu (dbopmupoBaHUs MOJIETHN HEHPOMapKETUHIOBOTO COIIPOBOXKACHMUSI.
HelipomapkeTuHroBas aHaJIUTUKA U HEHPOMAPKETUHIOBOE MPOEKTUPOBAHUE.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

HeilipoceTn 1 MalmuMHHOe 00y4eHHe

Heab AMCHUNIMHBI:

I103HaKOMHUTL C COBPEMEHHBIMU APXUTEKTYPAMHM HEHPOCETEBBIX MOJEJIEH M HAay4HUTh pEIIaTh
IIPUKJIAHBIC 3a/1a4, UCIIONIb3Ys] HEMPOCETH.

3agauM AUCHMIIMHBI:
— IT03HaKOMUTH ¢ COBPEMEHHBIMHU pa3paboTKaMu B 00JIaCTH HeHpoceTei
— IlokazaTh mpuMepsI peleHus NPUKIAIHbIX 3a/1a4 C TOMOIIBIO HelipoceTei

— Hayuuts ctpouth Moaenu u moa0UpaTh mapaMmeTpbl HEHpoceTeil A pelieHus MPUKIaIHbIX
3a1a4y

— HayunTb opraHn3oBBIBaThH MPOLIECC 0OYUYEHUS U UCIIOIB30BAHUS HEMpoceTen

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)

B pe3ynbrare oCBOCHUS AUCIUIUIMHBI 00YJarONIuecs JOIKHBI

3HATh:

— COBPEMEHHBIE MTOAXO0AbI K IPOEKTUPOBAHUIO MOZEIIEN HeMpoceTen

— COBPEMEHHBIE MOAXO0bI K OJTOTOBKE JAaHHBIX JUIS HCIIOJIb30BAHUS B 00y4YEeHUN HelpoceTel

— [IPUMCPLI pCHICHUA ITPUKIIAAHBIX 3a/1a4 ¢ ITIOMOIIBIO HeﬁpOCCTeﬁ

yMeTb:

— Co3JaBaTb MOICIIN HeﬁpoceTeﬁ JJI PECIICHUS MPUKIIAAHBIX 3a1a4
BJAACTh:
— HaBbIKaMW IIPOCKTUPOBAHUSA HCprOCCTCBBIX Mozeen

— HaBBIKaMHU 00YYEHUS ¥ UCIIOJIb30BAHUSI HEUPOCETEBBIX MOJIEIIEH

TeMbl u pa3jaesibl Kypca:



1. BBenenue B HeilpoceTn

bazoBeie mousTHs. PaccMoTpenue pasznuuHblx (QyHKOME aktuBamuu. OmnucaHue Iporecca
o0yuenus. Mozens nepuentpoHa.

2. bubnmoreku 171 MaIIMHHOTO OOYYEHHUSI M TIIyOOKOTro 00ydeHUs

O030p CyYIIECTBYIONUX TMOMYJSPHBIX OWUONMMOTEK MAIMMHHOTO OOYYEeHHS I CO3JaHus
HelpoceTeBBIX Mojienel: keras, pytorch, tensorflow.

3. CBepTOUHbIC HEHPOHHBIE CETH

0O0630p apXUTEKTYpHl U TpUHLIUIIA PaOOTHI. CJI0M CBEPTKH, aKTUBALIUU, ITYJIHHTA.

OO6yuenue. [Ipumepsl peanuzanuu U ucronb3oBanus. [IpuMepsl peraemMbix MPUKIAIHBIX 33]1a4.
4. PekyppeHTHbIC HEHPOHHBIE CETH

O0630p apxutekTypsl M npuHuuna pabotel. LSTM, pekypcuBHas ceTh,AByHaIIpaBJI€HHAs
accolMaTUBHAs NaMsTh, YIOpaBIseMbli peKyppeHTHbI Omnok. Ilpumepsl peanuzauuu u
ucnosp3oBanus. [IpuMepsl pemaemMbIx NpUKIAAHbIX 3a/1a4.

5. ABTORHKOI€pPHI
0O0630p apXUTEKTYpHI U IpUHIIKIA PaOOTHL. [IpuMepsl peanu3anuu U UCIOIb30BAHMUS.

[Ipumepsl pemaeMbIX MOPUKIAIHBIX 3a1ad. [Ipumepsl HCHOJIB30BAHUS ABTOSHKOAEPOB IPH
KaCKaJIHOM 00yYCHHH MHOTOCJIOHHBIX CETEH.

6. reHepaTI/IBHO-COCTSIBaTeJ'IBHBIe CCTU

O030p apxuTeKTypsl W TpuHOHUNA padoTbl. ['eHepaTMBHAs M JUCKPUMHUHATHBHAS MOJICIH.
IIpumepsl peas3anuy 1 UCIONIb30BaHus. [IpuMepsl peraemMplX IPUKIAAHBIX 331a4.

7. O0yueHue ¢ MOAKPEIIeHuEM

00630p meroauku. [lonsTus cpeapl u arenta. O6patHas cBsi3b. Anb(a-cucTemMa MoJIKpPEIICHHs.
["amma-cuctema noakpemienus. [lpumeps! peanusanuu v ucnonb3oBanus. [Ipumepsl penraemMbix
MPUKIAIHBIX 3a]1a4.

8. [IpenporieccuHr JaHHBIX

ITogroroBka HaHHBIX s 06y‘IeHI/I${ CJIOXKHBIX HeﬁpOHHBIX cereil. OcoOCHHOCTH pa6OTI>I C
TCKCTOM, I/I306pa)KeHI/I$IMI/I, 3BYKOM. I/ICKYCCTBCHHaH TreHepalusa 1 3alllyMJICHUC JaHHBIX.

9. [IpuMeps perieHus: TPUKIAAHBIX 3371a4 C IIOMOIIBI0 HEUPOHHBIX CETEH

O030p KOMIUIEKCHBIX MPHUKJIAIHBIX 33Jau, PEeIIacMbIX HECKOJbKUMH MOJENSIMU HeWpoceTei.
Hcnonb3oBanue ancamOsiel HEMPOHHBIX ceTeil.

10. IIpakTrKa pemeHns NPUKIaIHbIX 3a/1a4 C UCIOJIb30BaHUEM HEHpOCETEN

Peasimzanmst mpoekTa pemieHUus OTAEIbHOM NPUKIAIHOW 3aJayd  C  HMCIOJIb30BaHUEM
HEUPOCETEBBIX MOJIEIIEH.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

Ob0mas ¢pusnka: BOJHbI M KBAHTbI

Heab AMCHUNIMHBI:

[Tony4yenue 6a30BbIX 3HAHUN B 00JIaCTH (PU3UKU BOJH M KBAHTOBOW (PU3UKU

3agaum IMCHUILIMHBI:
. (dbopMupoBaHHEe y 00yJaroIMXcsi 0a30BbIX 3HAHHI B 00JIACTH ONTHKHY;

® (I)OpMI/IpOBaHI/IC yMeHI/Iﬁ W HaBBIKOB IMPUMCHATH HU3YUYCHHBIC TCOPCTUUYCCKHUE 3aKOHbI U
MaTEeMAaTUYCCKNUEC HHCTPYMCHTEI U PCIICHUA Pa3JIMYHbIX (1)H3I/I‘I€CKI/IX 3a1a4,

. ¢dopmupoBanue oO0ImedU3NYECKONH KYJIbTYpbl: YMEHHUS BBIICHATh CYILECTBEHHBIC
(1)I/I3I/I‘I€CKI/IC SABJICHUA H npeHe6peraTL HCCYHICCTBCHHBIMU, YMCHHUA MPOBOJUTH OLCHKHU
($u3NYECKUX BEJIMYMH;, YMEHHSI CTPOUTH IPOCTEHIINE TEOPETUUYECKUE MOJENH, ONKCHIBAIOIINE
(duznyecKue Nporecchl.

IlepeyeHb MuIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 110 JUCHHUILJIMHE (MOYJIIO)

B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- (dbyHIaMeHTaJIbHbIE 3aKOHBI M TOHATHUS ONTHKH, @ TAK)KE TPAHULBI UX TPUMEHUMOCTH:
- npuHIun depma 1 3aKOHBI TEOMETPUYECKON ONTHKY;

- BOJIHOBOE YpaBHEHME, IUIOCKME U C(EpUyYeCKHUEe BOJIHBI, MPHUHLMII CYNEpHO3ULUN U
UHTEp(EepeHIs MOHOXPOMAaTUYECKUX BOJIH;

- BpEMEHHas U MPOCTPAHCTBEHHAsI KOT€PEHTHOCTh UCTOUYHUKA;
- npuniun [roiirenca—®dpenens, nudpaxius OpeHens:

- mudpakuus Opaynrodepa Ha 1menu;

- CIEKTpaJIbHbIE TPUOOPHI U UX OCHOBHBIE XapaKTEPUCTUKH;

- MPUHIUIIBI PYPhE-ONTHUKHU, TIPOCTPAHCTBEHHOE (Pypbe-pas3iioKeHHE;
- Teopusi A66e hopMUPOBaHUS ONTHYECKOTO N300paKEHNUS;

- MPUHLMIIBI Tosiorpaduu, yenosue bparra—Bynbda;

- AUCTICpCUs CBCTA, (I)a3013a;1 U rpynioBas CKOpPOCTHU, KIIACCUYCCKAsA TCOPUA JUCIICPCUHU;



- MOJIsIpU3alvs CBETa, ECTECTBEHHBIN CBET, sIBJICHUE bprocTepa;
- JUXPOU3M, ITOJISPOUIBI, 3aKOH Mantoca;

- JBOWHOE JTy4ETPEIOMIICHIE B OJTHOOCHBIX KPHCTAIIaX, MHTEPPEPEHIIMOHHBIC SBJICHUS B
KPUCTAJUTMYECKUX IU1acTuHKaxX, a¢dext Papanes u ra¢pdext Keppa;

- HEJMHEWHbIE ONTUYECKUE SIBJICHUSI, HEJTMHENHAS MOJsIpU3alusl Cpebl, TeHepalys BTOpou
rapMOHUKH (YZABOEHHE YacTOThI), (a30BbIil CHHXPOHU3M, CaMO(pOKYCHPOBKA.

yMeTb:

- IMPUMCHATH U3YUCHHLIC O6H_[I/I€ (1)I/I3I/I‘ICCKI/IG 3aKOHBI IJId pCIICHUS KOHKPCTHBIX 3a4a4 IO
OIITUKE:

- IIPUMEHATh 3aKOHBIL l"COMCTpPI‘ICCKOfI OIITUKKU IIPpU IIOCTPOCHUU H306pa)KeHHﬁ B
OIITHYCCKHUX CHUCTEMAX,

- peliaTh YpaBHCHUA FCJII)MFOJII)IIa AJIA CJIYy4acB IVIOCKUX U C(i)epI/I‘ICCKI/IX BOJIH,

- UCIIONIb30BaTh MOHATHE O 30HaxX DpeHens u cnupanu DpeHens NMpPU PEIICHUU 3a7ad
T paKIuy Ha SKpaHE C OCEBOM CUMMETpPUEH;

- UCIIONIB30BaTh MeToJ Panes pemenus 3agaun Iudpakiuy: BOJHOBOE IIOJNE Kak
CYIEPITO3UIIHSI TUIOCKUX BOJIH Pa3HbIX HANPaBIICHHUH (IIPOCTPAHCTBEHHOE (Pypbe-pas3iioKeHue);

- AHAJIIM3UPOBATDH CI)I/BI/ILIGCKI/IG 3ala4yi, BbBIACIIAA CYIICCTBCHHBIC W HCECYHICCTBCHHLIC
ACIICKThI ABJICHHUA, U HA OCHOBC HpOBeI[éHHOFO aHajin3a CTPOUTHb yrIpOH_[éHHLIe TCOPECTUYCCKHC
MOJICIHN (bHBH‘iCCKHX HBHGHHﬁ;

- IIPUMEHATh Pa3JIMYHbIE MATEMATUYECKUE HMHCTPYMEHTBHI PELICHUs 3a7ad HCXONd U3
c(OpMYyIHUPOBAHHBIX (PU3NYECKUX 3aKOHOB, U TPOBOAUTH HEOOXOIUMBbIC AHATUTUYECKUE U
YHCJIIEHHBIE PACUETHI.

BJIA/1eTh:
- OCHOBHBIMH METOJIaMU PEIICHUS 3a7a4 ONTHKH,

- OCHOBHBIMH MATEMATUYCCKUMHN NHCTPYMCHTAMU, XapAKTCPHBIMU IS 3a/1a4 OIITUKH.

TeMbl U pa3jaeiibl Kypca:
1. [Tnockue u chepuueckre BoaHbI. OMUCaHUE BOJIH C MTOMOIIBI0 KOMIUIEKCHBIX aMITITUTY/.

MoHnoxpomaTudyeckoe cBeroBoe moJie. [lnockas mMoHoXpoMarwdeckass BojHa. Cxonsmiasica U
pacxogsmasics chepuueckas BosiHa. KoMriekcHOe TpecTaBiICHUE aMIUTHTY/IBI U (pa3bl BOJTHEI.

2. Nnrepdepentus BosH. [loHATHE O KOTEPEHTHOCTH

BonHoBOe ypaBHEHHME, MOHOXpPOMATHYECKHE BOJHBI, KOMIUIEKCHAs AaMIUINTYJa, YpaBHEHHE
['enbmrombia, miockue U cepudeckre BONHBL. [IpUHIMIT cymepno3uuuu U HHTephepeHIus
MOHOXPOMAaTHYECKUX BOJH. BuaHocTe mosoc, mmpuHa mnojiockl. Cratuctudeckas Npupoja
U3ITy4eHHUs] KBa3UMOHOXPOMATHUECKON BOJHBL. BpeMeHHas KOrepeHTHOCTh, (PYHKIIHS BPEMEHHOMN



KOTE€PEHTHOCTH, CBsI3b CO CHEKTPaJIbHOM HWHTCHCHUBHOCTBIO (Teopema Bunepa—XuHuuHa).
OrpanudeHne Ha JOMMYCTUMYIO Pa3HOCTh XOJa B ABYXJIYYEBBIX MHTEPPEPEHIIMOHHBIX CXEMaX,
COOTHOIIIEHUE HeompeeneHHocTeld. MHTepdepeHnrs TpH  HUCHOIB30BAHUU TMPOTSHKEHHBIX
UCTOYHUKOB. [IpocTpaHCTBEHHAsT KOT€PEHTHOCTh, (PYHKIIHS MPOCTPAHCTBEHHON KOTEPEHTHOCTH,
CBSI3b C pacHpelelieHHeM HMHTEHCUBHOCTH U3JydeHHs 1o HCTOYHUKY I(X) (Teopema Bau
Hurrepra—Llepuuke). OrpaHudyeHuss Ha JOMYCTHUMbIE pa3Mepbl HCTOYHUKA U alepTypy
uHTEp(EpEHITNH B IBYXITy4EBbIX cXeMax. JIazephl Kak HCTOYHUKHN KOTEPEHTHOTO U3ITYUCHHSI.

3. dudpaxuus @penens u Ppaynrodepa

Hudpakuus Boas. [punmun [Noiirenca—®penens. Audpakius Ha TOHKOM dKpaHe. | paHudHbIe
ycnoBusi Kupxroda. BonHoBoit mapametp. dudpakius Openens. 3amaun ¢ 0CEBOM CUMMETPHEH,
30HbI Openens, cnupaib Openens. 30HHbIE IACTUHKY, JUH3A. {udpakius Ha JOMOIHUTEILHOM
skpane, naTHo Ilyaccona. Jludpakius @paynropepa. CeroBoe nose B 30He OpayHrodepa Kak
npeobpazoBanue Oypre rpannynoro nois. Judpakuus Opaynrodepa Ha menu, iuppakiimoHHas
pacxoaumocTh. JudpakunoHHBIA TMpenen pa3peuieHus Teneckorna u Mukpockoma. Ilome B
(b oKanbHOM TIIOCKOCTH JIMH3BL.

4. Onruyeckue U CrieKTpabHbIE HHCTPYMEHTBI

Hudpakuus @paynrodepa. CpetoBoe mojie B 30He DpayHrodepa kak npeobpazoBanne Dypwe
rpanuuHoro moiyis.  Judpakuus @Ppaynrodepa Ha menu, AUGPAKIMOHHAS PACXOJUMOCTH.
JudpakimOHHBIN MPEIEN pa3pelIeHus TeIECKoNa 1 MUKpockora. [loie B poKallbHOM MJI0CKOCTH
JIH3BIL.

5. Iongpuzanus BOJIH. JIEMEHTbI HEIMHEHHON ONTUKHU

CriextpanbpHble TpUOOPHL: Tpu3Ma, AudpakinuoHHas pemérka, naTephepomerp Dadpu—Ilepo.
XapaKTepUCTUKN CHEKTPAJIBHBIX MPUOOPOB: pa3pelaromas cnocoOHOCTb, 00JIacTh AUCHEPCUH,
yraoBast nucnepcus.Teopuss A60e ¢GopMHUPOBaHHS ONTHYECKOTO HM300pakKeHUs, NPUHLIUIT
nBoiiHOM mudpakuuu. Ilomoca mpomyckaHusi ONTHYECKOH CHCTEMBI, CBSI3b C paspelaroiien
crocoOHOCThIO0. Pa3pemiaromiast cnocoOHOCTh PU KOTEPEHTHOM M HEKOT€PEHTHOM OCBEIIECHUH.

6. OCHOBBI KBaHTOBOU TeopuH. [[yann3m BoJIHa-4yacTUIIA

[Tpuniuns! ¢ypse-ontuku. Meton Panest pemenus 3anaud Judpaklyy: BOJTHOBOE MOJE Kak
CYINEpIIO3UIMsl TUIOCKUX BOJH pa3sHbIX HaNpaBieHUH (IIPOCTPAHCTBEHHOE (ypbe-pa3iokeHue),
COOTHoOIIeHHe HeomnpenenéHHocTe. Judpakuus DpeHenst Ha NEPUOAUYECKHX CTPYKTypax
(3¢ ekt camopenpoaykuuu). O61acTh TEOMETPUYECKON ONTHKU.

7. Ypauenue penunrepa u ero cBoicTaa

[Tpuniuns! ronorpaguu. ['onorpamma I"abopa. I'onorpaMMa ¢ HaKJIOHHBIM OMOPHBIM ITYYKOM.
Pa3pemaromas crocobHocTs ronorpammbl. OObEMHas rojsorpamma, oObEMHas pelmérka B
perucTpupyromieit cpene, ycnosue bparra—Bynbda.

8. KBantoBanue Bpamienus. CiuH



Hucnepcust cBeta, (aszoBas W rpynmoBas ckopoctu, dopmyna Pames. Kmaccuueckas teopust
mucnepenu. KoMiuiekcHbIN ToKa3aTenb NIPeJIoMIIEHHUS U ITOTJIOLEHHS CBETA B Cpejie. 3aTyXarollue
BOJIHBI, 3aKOH byrepa. HopmanbpHast u aHoManbHas aucnepcuu. PagnoBonHsl B MoHOChepe u
JAJIbHSISL paOCBA3b.

9. CTpoeHue aToMOB

[Tonsipusanus ceera. EcrectBeHHblld cBeT. SBnenue bprocrepa. uxpousm, NoJSIpOUIbI, 3aKOH
Mauttoca. JIBoiiHOE JTyyenpesioMIIEHHE B OIHOOCHBIX KpHcTaax. HTephepeHIIMOHHbIC SBICHHS
B KPUCTAJUTMUECKUX MIacTUHKax. [ToHsTHe 00 uckyccTBeHHol annzorpornuu. Dpdext Dapanes u

s dekr Keppa.

10. [ToHsiTHE O MOTOYACTUYHBIX KBAHTOBBIX cCUCTeMax. M3ayueHnue yepHoro rena

PaneeBckoe paccesHue (paccessHue Ha (QIIYKTyalUaX IUIOTHOCTH). O(d(EKTHBHOE CeueHue
paccesiust. [lonspuzanus paccesHHOTO CBETa



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJ/jieHHOCTB: YIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

Oo6mas ¢pusuka: jadoparopubiii npakTukym. Yacrs 1

Heab AMCHUNIMHBI:

¢dopmupoBanne 0a30BbIX 3HAHMU 1O (u3uke W yMeHHS paboTath B JIAOOPATOPUH IS
JANBbHEHIIEr0 HCIONb30BaHUSA B JIPYIHX JAUCHUIUIMHAX €CTECTBEHHOHAYYHOTO COJCpPIKAHMUS;
dopMHupoBaHHE KYIBTYpPHl AKCHEPUMEHTa, HCCIEIOBATEIbCKIMX HABBIKOB W CHOCOOHOCTH
NPUMEHSTH 3HAHUS Ha IPAKTUKE.

3agaum AUCHMIIMHBI:
- (bopmupoBanue y o0ydaromuxcs 6a30BbIX 3HAHHH MO (PUBHKE;

- (dbopMupoBaHHE KYJIbTYPhl SKCIIEPUMEHTa: yMEeHHE paboTaTh B j1abOpaToOpuu, 3HATh
OCHOBHBIE METO/IbI KCIIEPUMEHTA, YCTAHABIIUBAThH JJOTUYECKHUE CBSI3U MEXKY MOHATHIMU;

- (bOpMI/IpOBaHI/Ie yMeHI/If/'I W HABBIKOB HNPUMCHATH NOJYYCHHBIC 3HAHUA JJI1 OCTAHOBKU
9KCIICPUMCHTA, CAMOCTOATCIIbBHOI'O aHAJIM3a MOJYUCHHBIX PE3YJIbTATOB.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 10 JUCHHUILIMHE (MOIYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- METOJIMKY MPOBEACHUS KCIIEPUMEHTA;

- METOJIMKY 00paOOTKH MOTYyYEHHBIX PE3YJIbTaTOB.

yMeThb:
- paboTaTh C COBPEMEHHBIM U3MEPUTEIBHBIM 000PYyI0BAaHUEM;

- IIpaBUJILHO O6pa6aTBIBaTB MOJIYYCHHBIC SKCIICPUMCHTAJIbHBIC NTAHHBIC.

BJAaJ€Th:
W HaBBIKaMH pa6OTBI C COBPECMCHHBIM U3MCPUTCIIbHBIM O60py,ZlOBaHI/ICM;

0 OCHOBHBIMH MaTEMAaTUYCCKNMH NHCTPYMCHTAMHU, XapaKTCPHBIMU IJIA 3a/1a4 MEXaHUKU.



TeMbl U pa3jesibl Kypca:
1. 3mepenue yckopeHue cBoOOJHOTO naeHus (onbIT ["amues)

H3ydaroTcst cuctemMaTuueckue M ciaydaiiHble MOrpeuIHOCTH MPUOOpPOB Ha MpPUMEpEe U3MEpPEHUS
YIEIBHOTO COMPOTUBICHUS HUXPOMOBOH NpOBOJIOKU. MccnenyroTcss MHCTpyMEHTajIbHbIE
MOTPEIIHOCTH AHAJIOTOBBIX M IU(POBBIX NPUOOPOB, 3aKOHBI CIOXKEHHS TOTPELIHOCTEH,
MOTPEIIHOCTD MPH MOJTYYSHUH MPSIMOM METO/I0M HAMMEHBIIUX KBAJPATOB.

2. N3yuenne konebanuii Ha mpuMepe (HPU3NIecKOro MasTHUKA U TPUPUILIPHOTO MOIBECa

C IIOMOIIIBIO (bHSPI“IGCKOl"O MasjsTHHKa B (bopMe JJIMHHOI'O CTCPXKHA U O60pOTHOFO MasiTHHKaA C
INOABM)KHBIMU TI'py3aMH HCCICAYIOTCA OCHOBHBIC 3aKOHBIL K0J1e0aTeIbHOIO JBUKCHUS.
I/ISMepﬂIOTCH IICPUOabl KoJIeOaHMH MAasATHUKOB, HCCICAYIOTCA 3aBUCUMOCTb II€pHoga OT
AMIIIMTYAbL KOoJIEOAHUH U 3aTyXaHus. I1o 3HaueHUIO nepuoaa u3MEPACTCAa YCKOPEHUEC CBO6OI[H01"O
naacHus C BBICOKOM TOYHOCTBIO.

3. UccnenoBanue mpereccuy ypaBHOBEIIEHHOTO THPOCKOIIA.

I/ICCJ'IG,I[YIOTCH 3aKOHBI JBMXXCHUA 6I>ICTp0BpaH_IaIOH_[I/IXCH OCCUMMCTPUYHBIX TCII (FI/IpOCKOHOB).
ITo CKOPOCTH IPCUCCCHUU T'MPOCKOIIa 1101 JEUCTBUEM ITOCTOSIHHOTO MOMEHTA CHJI OIIPCACIIACTCA
CKOPOCTh BpalICHHUA POTOpaA. MowmenT HHEPpLUUN pOTOpa OHNpEACIACTCA METOAOM KPYTUIIBHBIX
KoJIEOaHUI IIpH CPaBHCHHUU C OTAJIOHHBIM TCJIIOM. ITo OIIYCKaHHMU OCHU THPOCKOIIa U3MCPACTCA
MOMCHT CHJIbI TPCHHUS B OCH T'MPOCKOIIA.

4. Uzyuenue koneOaHU CTPYHBI.

HccnenyroTces cTosune BOJIHBI, BO30YKIaeMble Ha HATIHYTON CTAIbHOMN CTPYHE C 3aKpEIICHHBIMU
KoHIIaMu. M3MepsoTCs pe30HaHCHBIE YACTOThI B 3aBUCHMOCTH OT CHJIBI HATSHKEHUSI HUTH, U3 YEro
OTIpeIeNIIeTCS CKOPOCTh PACIHpPOCTPAHEHUS BOJIH HAa CTpyHE W €€ IHMHEHHas IUIOTHOCTb.
Peructpamuss  konebGaHuii  TPOBOAUTCA C  TMOMOLIBIO  DJIEKTPOMAarHUTHOTO  JIaT4YMKa,
MOJKIIIOUEHHOTO K DJIIEKTpOoHHOMY ocuuiuiorpady. Ilo mmpune pe3oHaHca u3Mepsercs
JTOOPOTHOCTH KOJIeOaTeIbHON CUCTEMBI.

5. Onpenenenre CKOPOCTH MOJIETa MYJIH.

CKOpOCTB oJieTa MyJjin U3 MHEBMATUYCCKOI'O PYKb U3MEPACTCA C TIOMOIIBIO 0aJUIMCTUYECKOTO
METOJa. CKOpOCTI/I BBIUUCIIAOTCA IO aMIINIUTYZI€ OTKIIOHCHUA 0aJUTMCTUYECKOTO H KPpYTUJIIBHOT'O
MasATHUKOB C UCIIOJIb30BAHUEM 3aKOHOB COXpPAaHCHUA UMITYJIbCA, SHECPIrMU U MOMCHTA UMITYJIbCA.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

Ob6mas ¢pusuka: 1adbopaTopHblii NpakTUKyM. Hacts 2

Heab AMCHUNIMHBI:

¢dopmupoBanne 0a30BbIX 3HAHMU 1O (u3uke W yMeHHS paboTath B JIAOOPATOPUH IS
JANBbHEHIIEr0 HCIONb30BaHUSA B JIPYIHX JAUCHUIUIMHAX €CTECTBEHHOHAYYHOTO COJCpPIKAHMUS;
dopMupoBaHUE KYJIBTYPHl OKCHEPUMEHTa, HCCIEIOBATEIbCKIMX HABBIKOB M CIIOCOOHOCTH
NPUMEHSTH 3HAHUS Ha IPAKTUKE.

3agaum AUCHMIIMHBI:
- ¢dopmupoBaHue y o0ydaromuxcs 6a30BbIX 3HAHHUN 1O (HUBHKE;

- (dbopMupoBaHHE KYJIbTYPhl SKCIIEPUMEHTa: yMEeHHE paboTaTh B j1abOpaToOpuu, 3HATh
OCHOBHBIE METO/IbI 9KCIIEPUMEHTA, YCTAHABINBATh JIOTHUYECKHUE CBSI3U MEXKY MOHITHIMHU;

- q)OpMI/II)OBaHI/Ie yMeHI/If/'I N HABBIKOB INPHUMCHATH IMOJIYYCHHBIC 3HAHUA I IMOCTAHOBKU
9KCIICPUMCHTA, CAMOCTOATCIIbBHOI'O aHAJIM3a MOJYUCHHBIX PE3YJIbTATOB.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaOLIHecs JOJKHBI

3HATh:

- METOJIMKY MPOBEACHUS KCIIEPUMEHTA;

- METOJIMKY 00paOOTKH MOTYyYEHHBIX PE3YJIbTaTOB.

yMeThb:
- paboTaTh C COBPEMEHHBIM U3MEPUTEIBHBIM 000PYyI0BAaHUEM;

- IIpaBUJILHO O6pa6aTBIBaTB MOJIYYCHHBIC DKCIICPUMCHTAJIbHBIC TaHHBIC.

BJAaJ€Th:
W HaBBIKaMH pa6OTI>I C COBpECMCHHbBIM U3MCPHUTCIIbHBIM 06OPYI[OBaHI/ICM;

0 OCHOBHBIMH MaTEMAaTUYCCKNMH NHCTPYMCHTAMHU, XapaKTCPHBIMU IJIA 3a/1a4 MEXaHUKU.



TeMbl U pa3jesibl Kypca:
1. Onpenenenne Cp/Cv ra3zoB METOZOM aKyCTHYECKOTO pe30HaHCa

I/I3Mep5[eTCSI IIOKa3aTeib a,Z[I/Ia6aTH METOJaMH KneMaHa-Z[e3opMa N aKyCTHUYCCKOI'O pE€30HaHCa.
Brruucnserca 3HadeHHe CKOpPOCTH 3BYKa. I/ISMepﬂIOTCH mapaMeTpbl U HUX 3dBHCUMOCTb OT
TEMIICPATYPHI VI BO3AYyXa U YITICKHCIIOTO rasa.

2. 3mepenue TeioTsl (a3zoBoro nepexona

C IIOMOIIIBKO PTYTHOI'O MaHOMETpa H TEpMOCTaTa HU3IMEPACTCA 3aBHUCHUMOCTb OaBJICHUA
HACBIIICHHBIX IMAapOB OT TEMIICPATYPhbl AJId BOABI W CIIMPTA. ITo HOJ'Iy‘lGHHOﬁ 3aBUCHUMOCTH
BBIYHCIIACTCA TCILJIOTA napoo6pa3013aHI/I;1 COOTBETCTBYROIIIHX )KHI[KOCT@?I.

3. Uzyueenune nuddysun

I/I3yT-IaIOTCSI OCHOBHBIC MCTOJbI IMOJTYYCHUSA U U3MCPCHUSA BaKyyMa. I/ICCHCI[yeTCSI 3aKOH OTKa4YKH
B BA3KOCTHOM PEIKHUMC IIPU OTKAYKC @OpBaKYYMHBIM HACOCOM U 3aKOH OTKA4YKU B KHY/ICCHOBCKOM
pexuMe TITIpU  BbBICOKOM  BaKyyMC€ (C IIOMOIIBIO ﬂH(b(bYSHOHHOFO MacCiIsdHOro Hin
Typ6OMOJ'IeKy.TI$IpHOI‘O HaCOCOB). I/ISMCpeHI/Ie HU3KOT'O BaKyyMa NPOBOAUTCA MACJISIHBIM,
TECPMOIIApHBIM U  TCPMOPCE3UCTOPHBIM  BAKYYMMCTpaMHU. Bricokuit BAKYyM  U3MCEPATCA
HOHU3AIMMOHHBIM U MArH€TPOHHBIM BaAKYYMMCETpPAMU.

4. 3mepenune K03 PUITMCHTA TETUIONPOBOIHOCTH BO3IyXa

Uccnenyercs B3anMHas nuddy3ust Bo3ayxa U Telids 9epe3 TOHKYIO TPYOKY, COSIUHSIONIYIO JIBa
cocyna. KoHIEHTpauu ra30B HU3MEPSIOTCS TEPMOPE3HCTOPHBIM JIATYMKOM IO PA3HOCTH
TEIUIONPOBOAHOCTH cMecH. Mccenemyercss NpUMEHUMOCTh 3akoHa ®duka U 3aBUCHMOCTB
koad¢uimenTa B3auMHoi 1uddy3un oT JaBICHUS.

5. Ilonmy4yeHue u U3MepeHne BakyyMa

Hccnenyerca 3aBUCUMOCTh KO3(PQUIIMEHTA TEMJIONPOBOJHOCTH BO3AyXa OT TEMIIEpaTypbl U
nasieHus. Vi3mepeHust mpoBOASITCS 10 HarpeBy MPOBOJIOKH, 3aKIOYEHHON B IMJIMHIPUYECKYIO
BO3JYIIHYIO 0005104Ky. Temmneparypa BHEIIHEH OOOJIOYKU KOHTPOJUIMPYETCS TEPMOCTATOM,
TEMIIEPATypa IPOBOJIOKH ONPEAENIAETCS 0 3aBUCUMOCTH COITPOTUBIIEHHUS MaTepHaia IPOBOJIOKH
oT Temrneparypsl. [Ipy HU3KOM J1aBIeHUU HCCIeqyeTCs SBJICHHE TEMIIEPaTypHOro CKayka BOJIU3U
IIPOBOJIOKH.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJ/jieHHOCTB: YipaBjieHHe HHHOBAIUSIMU B OM3Hece

Ob6mas ¢pusuka: jadbopaTropHblii NnpakTukym. Yacts 3

Heab AMCHUNIMHBI:

¢dopmupoBanne 0a30BbIX 3HAHMU 1O (u3uke W yMeHHS paboTath B JIAOOPATOPUH IS
JANBbHEHIIEr0 HCIONb30BaHUSA B JIPYIHX JAUCHUIUIMHAX €CTECTBEHHOHAYYHOTO COJCpPIKAHMUS;
dopMHupoBaHHE KYJIBTYPHl OKCHEPUMEHTA, HCCIENIOBATEIbCKMX HABBIKOB U CHOCOOHOCTH
NPUMEHSTH 3HAHUS Ha IPAKTUKE.

3agaum AUCHMIIMHBI:
- (bopmupoBanue y o0ydaromuxcs 6a30BbIX 3HAHHH MO (PUBHKE;

- (dbopMupoBaHHE KYJIbTYPhl SKCIIEPUMEHTa: yMEeHHE paboTaTh B j1abOpaToOpuu, 3HATh
OCHOBHBIE METO/IbI 3KCTIIEPUMEHTA, YCTAHABIUBATH JIOTUYECKHUE CBSI3U MEXKy MOHATHSIMU;

- (bOpMI/IpOBaHI/Ie yMeHI/If/'I W HABBIKOB HNPUMCHATH NOJYYCHHBIC 3HAHUA JJI1 OCTAHOBKU
9KCIICPUMCHTA, CAMOCTOATCIIbBHOI'O aHAJIM3a MOJYUCHHBIX PE3YJIbTATOB.

IlepeyeHb MUIaHUPYEMBIX Pe3yJIbTATOB 00yUeHHS 110 JUCHUILIMHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- METOJIMKY MPOBEACHUS KCIIEPUMEHTA;

- METOJIMKY 00paOOTKH MOTYyYEHHBIX PE3YJIbTaTOB.

yMeThb:
- paboTaTh C COBPEMEHHBIM U3MEPUTEIBHBIM 000PYyI0BAaHUEM;

- IIpaBUJILHO O6pa6aTBIBaTB MOJIYYCHHBIC DOKCIICPUMCHTAJIbHBIC TAHHBIC.

BJAaJ€Th:
W HaBBIKaMH pa6OTBI C COBPECMCHHBIM U3MCPUTCIIbHBIM O60py,ZlOBaHI/ICM;

0 OCHOBHBIMH MaTEMAaTUYCCKNMH NHCTPYMCHTAMHU, XapaKTCPHBIMU IJIA 3a/1a4 MEXaHUKU.



TeMbl U pa3jesibl Kypca:
1. Casur ¢a3 B nenu nepeMeHHoro Toka. Pezonanc Hanpspkenuil. Pezonanc Tokos.

I/I3yquI/Ie BJIMAHHA AKTUBHOT'O COIMPOTHUBJICHUSA, MHAYKTUBHOCTH U €MKOCTH Ha CABUT (1)33 MCKIY
TOKOM M HaIIPsXXCHUEM B LECIIH IICPEMCHHOI'O TOKA. HCCJ’IC,I[OBaHI/Ie PE30HaHCOB HaprI)KCHI/Iﬁ u
TOKOB B IIOCJI€AOBATCIIBHOM H B IIapaJlICIIbHOM KoJie0aTeIbHOM KOHTYpax ¢ H3MEHSIEMOH
éMKOCTBI-O, IMOJIYYCHHE aMIIMTYJHO-4aCTOTHBIX U (1)a3OBO'LIaCTOTHBIX XapaKTCPUCTHK,
OonpeaAcICHUE OCHOBHEBIX ITIapaMETPOB KOHTYPOB.

2. M3yueHne 3IIeKTpUYECKUX KoJieOanui

Onpenenenne TOPU30HTAIBLHOM COCTABISAIONIEH MAarHUTHOTO MOJST 3€MIIM, U YCTaHOBJICHUE
KOJIMYECTBEHHOTO COOTHOILLIEHUS MEXIY €IMHUIIAMU 3JIEKTPUYECKOr0 TOKA U HAIpPSHKEHUS B
cucremax CU u CI'C. M3yueHue 2JIeKTPOCTaTUUECKHUX TOJICH TPSMOYTOJILHOTO Ka0eJs, IITOCKOTO
KOHJICHCATOpa, YeThIpeX 3apsHKEHHBIX [IJIMHAPOB Ha 3JIEKTPOIPOBOAHOM Oymare.

3. I/I3MepeHHe MarHMTHOT'O MOJIS 3eMJIN

Hccnenosanue 3aBucumocty JC Xosuia OT BEIMUMHBI MArHUTHOTO MOJIS IIPU Pa3JIM4HbIX TOKaxX
yepe3 oOpaszel AJisl onpeeseHuss KOHCTaHThl Xoiia. Mi3Mepenue noaBM»KHOCTH U KOHLEHTpaluu
HOCHUTEJIEH 3apsia B MOJYNPOBOAHUKAX U MeTaulax. M3MepeHne 3aBUCMMOCTH CONPOTUBIICHUS
MOJTYIIPOBOTHUKOBBIX 00Pa3I0B Pa3IMIHON (HOPMBI OT MHAYKIIUH MAaTrHUTHOTO TIOJISL.

4. I/I3yquHe MAarduTHOT'O 'UCTEpE3nCa

W3ydeHue neTens rucTepesrca pa3inuHbIX (eppOMarHUTHBIX MATEPUAIOB B IEPEMEHHBIX MOJISX.
H3mepenne HauyalnbHOW KpPUBOM HaMarHU4YMBaHHS (EPPOMATHETHKOB M TPEICIbHON MEeTIu
rucrepesuca Jisi 00pasioB TOPOUAAIbHOW (OPMBI, U3TOTOBIEHHBIX W3 YHCTOTO Kele3a WU
ctanu. M3ydyeHue nmapaMeTpudecKux KoiaeOaHuil B 3JIEKTPUUECKOMN TSN,

5. I/I3y‘{eHI/IC CIICKTPOB 3JICKTPHUYICCKUX CUTHAJIOB

I/I?,quHI/IC CIICKTPAJIBHOTO COCTaB IMCPUOIHNYCCKUX ODJICKTPUYCCKUX CHUT'HAJIOB. HSy‘IGHI/Ie
BO3MOXHOCTH CHUHTC3HUPOBAHUA NCPUOJUUCCKHUX DJICKTPUUCCKUX CUTHAJIOB MPU OrpaHUYCHHOM
HaOoOpe CHEeKTpaJbHBIX KOMIOHEHT. (O3HaKOMJIEHHE C OCOOEHHOCTSAMU pacHpOCTpaHEHUs
SJICKTPOMAaroiuTHLIX BOJIH B BOJIHOBO/C, annapaTypOI‘/'I H MCETOJaMH H3MCPCHHUA OCHOBHBIX
XapaKTEPUCTHK MPOTEKAIOIINX TPH STOM MPOIIECCOB.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

Ob6mas ¢pusuka: jadboparopHblii npakTukym. Yacrs 4

Heab AMCHUNIMHBI:

¢dopmupoBanne 0a30BbIX 3HAHMU 1O (u3uke W yMeHHS paboTath B JIAOOPATOPUH IS
JANBbHEHIIEr0 HCIONb30BaHUSA B JIPYIHX JAUCHUIUIMHAX €CTECTBEHHOHAYYHOTO COJCpPIKAHMUS;
dopMupoBaHHE KYJIBTYpPHl OKCHEPUMEHTa, HCCIENIOBATEIbCKMX HABBIKOB M CIOCOOHOCTH
NPUMEHSTH 3HAHUS HA TIPAKTUKE.

3agaum AUCHMIIMHBI:
- (bopmupoBanue y o0ydaromuxcs 6a30BbIX 3HAHHH MO (PUBHKE;

- (dbopMupoBaHHE KYJIbTYPhl SKCIIEPUMEHTa: yMEeHHE paboTaTh B j1abOpaToOpuu, 3HATh
OCHOBHBIE METO/IbI 3KCTIEPUMEHTA, YCTAHABIIMBAThH JIOTUUYECKHUE CBSI3U MEXKY MOHATHIMMU;

- (bOpMI/IpOBaHI/Ie yMeHI/If/'I W HABBIKOB MNPUMCHATHL NOJTYYCHHBLIC 3HAHUA JI1 NOCTAHOBKU
9KCIICPUMCHTA, CAMOCTOATCIIbBHOI'O aHAJIM3a MOJYUCHHBIX PE3YJIbTATOB.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- METOJIMKY MPOBEACHUSI DKCIIEPUMEHTA;

- METOJIMKY 00paOOTKH MOTYyYEHHBIX PE3YJIbTaTOB.

yMeThb:
- paboTaTh C COBPEMEHHBIM U3MEPUTEIBHBIM 000PYyI0BAaHUEM;

- IIpaBUJILHO O6pa6aTBIBaTB MOJIYYCHHBIC DKCIICPUMCHTAJIbHBIC TaHHBIC.

BJAaJ€Th:
- HaBBIKaMH pa6OTBI C COBPECMCHHBIM U3MCPUTCIIbHBIM 06opy;1013aHHeM;

- OCHOBHBIMH MaTEMAaTUYCCKNMH NHCTPYMCHTAMHU, XapaKTCPHBIMU IJIA 3a/1a4 MEXaHUKU.



TeMbl U pa3jesibl Kypca:
1. 'eomeTpuueckas onTuka

LlenTpupoBaHHbie onTUYeckue cucreMbl. DokaabHbIEC U INIaBHBIE TOYKU, (DOKYCHBIC PACCTOSHUS,
ONTHYECKass CHJa, YBEIWYEHHE onThyeckol cuctembl. [locTpoeHune  u300pakeHUI.
JeiicTBUTENbHBIE U MHUMBIE W300paxkeHUs U npeameTbl. DopMyna ToHKOM TUH3bI. [IpuHIMIBI
paboThI JTyIIBl, TEJIECKONAa U MUKPOCKOIA.

2. N3yuenne uHTephEepeHIINN CBETA

HuTepdepeHIMOHHOE U3MEPEeHHUE KPUBU3HBI CTEKIJISIHHOM IMOBEPXHOCTH C TOMOIIBIO KOJIEI]
Hriotona. MutepdepeHiMoHHbIE M3MEpEHUs IOKa3aTeiaeil MpeJoMIICHUS Ta30B C MOMOIIbIO
unreppepomeTpoB Kamena u Pernes.

3. Nudpakuus cera.

Uccnenosanue sprnenus audpakiuun Openens u Opaynrodepa Ha menu. M3ydyeHue BIUSHUSA
TUGPaKIUU Ha Pa3pelaronyto ClIoCOOHOCTh ONMTUYECKUX UHCTPYMEHTOB.

4. Onbrtel @panka-I'epua u Pamszayspa

W3yuenne audpakiuuu cBeTa HAa CUHYCOMJAIBHOW aKyCTHYECKOH pemeérke W HabaroaeHue
($ha30BOi pEMIETKH METOI0M TEMHOTO TIOJIA.

5. M3y4yeHue CrieKTpoB HoJa ¥ aTOMOB BOJIOPOA

Omnpenenenne AUPPaKIMOHHOTO Mpejesa pa3pelieHnus o0beKTHBa MUKpOcKoma MeTogoM A60e.
Omnpenenenne mepuofa pEmETOK MO UX MPOCTPAHCTBEHHOMY CIIEKTPY, MO H300pa)keHUIO,
YBEJIMYCHHOMY C TIOMOIIBIO MOJEJIN MHKPOCKONA, a TakXke, IO OLEHKE pa3pelnaromei
crocobHocTH MUKpockona. [IpocTpancTBeHHas! PUIIbTpAIUs U MYJIbTUILIUIIMPOBAHHE.

6. UccnenoBanue 2HEPreTHYECKOTO CIIEKTpa OeTa-4acTHIl

HccnenoBanue I/IHTep(I)epeHI_II/II/I pacCeaHHOro cCBETA, MpOIICAIICIO KpuUCTAJII. Ha6J’II-O,[[eHI/Ie
HN3MCHCHUA XapPaKTCPa MOJAPpU3aAlUN CBETA ITPU HAJIOKCHUH HAa KPUCTAJLI SJICKTPUICCKOI'O I10JIA.

7. 3amura paboT

[TpoBepsieTcst 3HaHME CTYAEHTaMHU OCHOB OOpaOOTKH pE3yabTaTOB 3KCHEPUMEHTOB. 3alluTa
pabor.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJ/jieHHOCTB: YHIpaBjieHHe HHHOBAIUSIMHU B OM3Hece

Oo0mas ¢pusnka: MexaHuKa

Heab AMCHUNIMHBI:

OcBoenue cTyaeHTaMu 0a30BBIX 3HAHUH B OOJACTH MEXaHUKU JJIS JAIBHEHIEro M3y4eHUs
JpYrux pas3zaenoB GU3MKU U YTIyOJIEHHOTO H3y4eHHs (DyHIaMEHTAIbHBIX OCHOB MEXaHUKH.

3agaum IMCHUILIMHBI:
. (dhopMupOBaHHE y 00yJArONIMXCsl 0a30BBIX 3HAHWIA B 00JIACTH MEXaHUKU

® (I)OpMI/IpOBaHI/IC yMeHI/Iﬁ W HaBBIKOB IMPUMCHATH HU3YUYCHHBIC TCOPCTHUUYCCKHUEC 3aKOHbI U
MaTEeMAaTUYCCKNUEC HHCTPYMCHTEI U PCIICHUA Pa3JIMIHbBIX (1)H3I/I‘I€CKI/IX 3aJa4

. dbopMupoBanue 00mME(U3NIESCKONH KYJIBTYPhl: YMCHHSI BBIICISTH CYIICCTBCHHBIC
(1)I/I3I/I‘I€CKI/IC SABJICHUA H npeHe6peraTL HCCYHICCTBCHHBIMU, YMCHHA MPOBOJUTH OLCHKHU
($u3NYECKUX BEJIMYMH;, YMEHHSI CTPOUTH IPOCTEHIINE TEOPETUUYECKUE MOJENIH, ONUCHIBAIOIINE
¢duznyecKkue nNpouecchl

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)

B PE3YIbTATC OCBOCHUA NUCHUIIJIMHBI o6yqafoumec;1 JOJIDKHBI

3HATb:
l (I)YHI[aMCHTaJ'H)HBIe 3aKOHBI U TTIOHATHUA MCXAHUKH, a TAKKC I'PAHULIBI UX IPUMCHUMOCTHU:
| OCHOBbBI KHMHCMATHKHU: PaJAWnyC-BCKTOpP, CKOPOCTb, TAHICHIHUAJIBHOC W HOPMaJIbHOC

YCKOPEHHE, pauyC KPUBU3HBI TPACKTOPUH

O 3aKOoHbI Hb10TOHA B MHEPLUAIBHBIX U HEUHEPLIMAIBHBIX CUCTEMAaX OTCYETA

O 3aKOHBI COXPAHEHMS UMITYJIbCa, JHEPTUU, MOMEHTA UMITYJIbCA

O 3aKOHBI JIBW)KEHUS Tell B IoJie TSroTeHus (3akonbl Kemepa)

0 3aKOHBI BPAIATEIbHOIO JIBWKECHHMS TBEPAOIO TEJla BOKPYI HENOJABHMKHOM OCH U IIPU

IIJIOCKOM JIBUOKCHUU
O OCHOBBI IPUOIMKEHHON TEOPUH THPOCKOIIOB

O OCHOBHBIE TMOHATHS TEOPUM KOJeOaHUMN: ypaBHEHHWE T'apPMOHMYECKUX KOJEOAHUH U ero
peleHue, 3aTyxanue, JOOPOTHOCTh Koie0aTeIbHON CUCTEMbI

O 0a30Bble OHATHUS TEOPUH YIIPYTOCTH U THIPOAMHAMUKI



0 OCHOBBI CIIEIIUAIBHON TE€OPUH OTHOCUTEIFHOCTH :0CHOBHBIE MTOCTYJIAThI, TPe0Opa3oBaHUs
JlopeHIa 1 UX CIEACTBHSI, BEIPKCHUS JIJIs1 HUMITYJIhCA U SHEPTUHU PEISTHBUCTCKUX YaCTHUIL

yMeThb:

O MPUMEHSITh M3y4eHHBbIC 00IMe (U3MUECKUE 3aKOHBI IS PEIICHUS KOHKPETHBIX 3aad
MEXaHUKU;

l 3aIIMCbIBaTh U pE€IIATh YPAaBHCHUA ABUKCHHA YaCTUIBI U CUCTEMbI YaCTUL, B TOM 4YHCJIC
IIpr pCaKTUBHOM JIBUXKCHHUMU,

] MNPUMCHATH 3aKOHBI COXPAaHCHUA I PCUHICHUA 3ada4 O JHUHAMHUKE 4YaCTHIblI, CUCTCMbI
qacTul Ujin TBépI[bIX TCII,

O IIPUMEHATH 3aKOHBI COXPAHEHUS IIPU UCCIICTOBAHUH YIIPYTUX U HEYIIPYI'MX CTOJIKHOBEHUIN
YacTUL], B TOM YUCJIE PEIATUBUCTCKUX;

l PAaCCUUTBIBATD IIApaMCTPbI Op6I/IT IIpU ABHUKCHUU B IOJIC TATOTCHUA AJIA 3aJa9U ABYX TCJI;
0 INPUMCHATH 3aKOHbBI MCXAHWKHM B Pa3JIMYHbBIX CHUCTEMaAxX OTC‘-IéTa, B TOM 4YHCIIC
HCHHCPUHAJIBbHBIX

l PaCcCUUTBIBATL MOMCHTBI MHCPLHUU CUMMCTPHYHBIX TBépI[LIX TCJI W IPHUMCHATHL K HHUM

3dKOHBI BpalllaTCJIbHOI'O ABUKCHUA;

O paccuuThIBaTh IEPUOJbl KOJEOAHUH pa3JIMYHBIX MEXAHUYECKHMX CHUCTEM C OJIHOM
CTETIEHBIO CBOOOIBI, B TOM YHCIIE JUIS KOJIEOaHHsT TBEPBIX TE,

l AHAJIM3UPOBATH (I)I/ISI/I‘IGCKI/IG 3aauu, BbIACIAA CYHICCTBCHHBIC KW HCECYILICCTBCHHBIC
ACIICKThI ABJICHHUA, U HaAa OCHOBC HpOBCI[éHHOl"O aHalin3a CTPOUTb yr[pOH_IéHHBIe TCOPECTUYCCKHUC
MOACIN (I)I/ISI/ILICCKI/IX HBJ'IeHPIfI;

[ MPUMEHSATh Pa3JIUYHbIE MATEMAaTUYECKHUE WHCTPYMEHTBI PELICHUS 3a4ad WCXOAS W3
chopMyTUPOBAaHHBIX (PU3MUECKUX 3aKOHOB , M TPOBOJIUTH HEOOXOIUMBIC AHAIUTHYECKUE W
YHCJIIEHHBIE PACYETHI.

BJIA/1€Th:
O OCHOBHBIMH METOJIaMU PEIICHUS 3a7]a4 MEXaHUKH;
O OCHOBHBIMHM MaT€MaTHYE€CKHUMH UHCTPYMEHTAMH, XapaKTePHBIMHU IS 3a/1a4 MEXaHUKU.

TeMbl u pa3jaesibl Kypca:
1. OCHOBBI KHHEMATUKH

Kunematnka marepuanbHOil TO4Ykd. MarepuanbHasg Touyka. CHCTEMBl OTCUETa W CHCTEMBI
KOOPJMHAT (ZIeKapToBa, MmojsipHas, chepuyeckas). Pagnyc-Bexktop. Buasl npmkenus. JInHeiHbe
Y YTJIOBBIE CKOPOCTH M YCKOpeHUs. DOpMyIIbl Il HOPMAJIbHOIO, TAHT€HI[MAIBHOTO U MOJHOTO
YCKOpPEHHH TOUKHU. TpaeKTopus ABUKEHHUS, pAINYC KPUBU3HBI TPACKTOPHUH.



2. Jlunamuka dyacTulpl. 3akoHbl HeroToHA

JunaMuka MaTepHaJbHOW TOYKHU. 3a/JlaHM€ COCTOSHUS YacCTHIbl B KJIACCHYECKON MeEXaHUKe.
OcHoBHas 3amaua auHaMmuku. Ilepssiii 3akoH Hprorona. MHepuuanbHble U HEMHEpPLUAIbHbIE
cuctembl oTcuéra. Macca yactuubl. MIHEpTHas ¥ rpaBUTalMOHHAs MacChl. UMIyJIbC YacTULBI.
[Ipumepsl  B3aMMOJICHCTBHI, OMKCHIBAIOIINE HWHIWBHAyaJIbHBIC CBOMCTBA cHi  (cuia
TPaBUTAIMOHHOTO MPUTSHKEHUSI, YIpYyras CHa, CUJIbl TPEHHUS W CONPOTUBIICHUS U TIp.). Bropoi
3akoH HploTOHA Kak ypaBHEeHHE ABHKEHUS. Posib HauanbHbIX ycinoBuid. Tpetuit 3akoH HproToHa.

3. JluHaMMKa cUCTEM YacTULl. 3aKOHbI COXPaHEHMSI

3aKOH COXpaHEHUs UMITyJibca. [[BH>KeHUE Tell C IepEMEHHON Maccoil. Y paBHeHUE MemepcKkoro.
PeaktuBHOoe nBmwxkenue. @opmyna Iluonkockoro. Pabora cumbl. MomHocTh. KuneTnueckas
sHeprus dactuubl. [lonstue cunoBoro nons. KoHcepBaTUBHBIE M HEKOHCEPBATUBHBIE CHUJIBI.
[TorenumanbHas 3Heprus. [Torenuman nomis. 3akoH COXpaHEHUsI SHEPTUH B MEXaHUKeE. J{uHamuka
CUCTEM 4YacTHI] (MaTepHalbHbIX Touek). LleHTp WHepuMM cucTeMbl 4acTHIl (LIEHTP Macc).
CKOpOCTh U YCKOPEHHE LIEHTPA WHEPIIUU CUCTEMBI YACTHUIl. 3aKOH JBHKCHHS I[E€HTpAa UHEPIIUH.
Cuctema 1eHTpa uHepiuu (1eHTpa macc). JBuKeHue CUCTEMBbI U3 JABYX B3aMMOJICHCTBYIOIINUX
yactul, (3amaya nByx Tten). [lpuBenénnas macca. COOTHOIIEHHE MEXKAY KHHETHYECKUMU
DHEPIrUsAMM B pPA3IMYHBIX cucreMax orcuyéra. Teopema Kénura. BHyTpeHHss 3Heprus.
OO6medu3nveckuil 3aKOH COXpPaHEHUsS SHEPTHUU. AHAIW3 CTOJIKHOBEHUS JBYX 4YacCTHIl IS
a0COJIIOTHO YIPYroro W Heympyroro ynapoB. lloctpoeHue M HCHOJMB30BaHUE BEKTOPHBIX
nuarpamm. [ToporoBas sHeprusi npu HEYIPYromM CTOJIKHOBEHUH YaCTHII.

4. MoMeHT UMITyJIbca MaTEpUaIbHOU TOUKH

MoMeHT uMITysIbca MaTepuaIbHOM TOYKH OTHOCUTENHHO IEHTpa (Hayana) U ocu. MOMEHT CHJIBI.
CBsI3b MOMEHTAa HMITYJIbCAa MaTEPHAIbHOW TOYKHM C CEKTOPUAIBHON CKOPOCTHIO. MOMEHT
MMITyJIbCa CUCTEMbl MAaTEPUAIbHBIX TOUYEK. Y PaBHEHHE MOMEHTOB. 3aKOH COXPaHEHUs MOMEHTA
HMMITYyJIbCA.

5. 3akonbl Kenunepa. Tsarorenue

I[BI/I)KCHI/IG TCJI B HCHTPAJIBHOM IIOJIC. 3akoH BCCMHUPHOI'0 TATOTCHMUS. 3aKOHBI Kennepa.
DuHUTHBIE U I/IH(i)I/IHI/ITHBIe JABHIKCHUA. Kocmuueckue CKOpPOCTH. CBs3b nmapaMeTpoOB Op6I/ITBI
IUIAHETHI C IIOJIHOM 3HepFI/IeI71 U MOMCHTOM UMITYJIbCA IJIAHCTHI. TeopeMa Faycca U eé IMPUMCHCHUC
AJI1 BBIYUCJIICHUA T'PaBUTAIUOHHBIX MOJIEH.

6. Bpamenue TBEporo tena

Bpamenue TBEp10ro TEN1a BOKPYT HEMOABMKHON OCH. MOMEHT nHepIuu. Beraucinenue MOMEHTOB
nHepuuu TBEPABIX Ten. Teopema [roiirenca—lllreitnepa. YpaBHeHne MoMeHTOB. KuHetnueckas
SHEPTHUsl BpallaloLIerocs Tena. Y paBHEHUs ABUKEHUS U paBHOBECU TBEPAOTO Tena. MrHoBeHHas
OCh BpallleHHs. YTJIOBasi CKOPOCTh KaK BEKTOP, CJIOXKEHHE BpalleHui. He3aBUCUMOCTh yIiIoBOM
CKOpPOCTH BpalleHUs TBEPIOTO TEIA OT MOJO0KEHUS OCH, K KOTOPO OTHECEHO BpatieHue. [lonarue
0 TEH30pE€ MHEPLMHU U JUIAICOMJE MHEpLUU. | TaBHBIE OCHM MHEpPIUU. YPAaBHEHHE MOMEHTOB



OTHOCHUTEIIBHO ABIJKYILErOCA Hadayla W IBIXKyIIENcs ocH. [Iimockoe nBrkeHHE TBEPAOTO Tea.
Kauenune. CkaTblBaHHUE M BKaTbIBaHUE TEJ HAa HAKJIOHHYIO INIOCKOCTb. PerynspHas mpeneccust
CBOOOJHOTO BpAIIAIOLIETOCS CHMMETPHUYHOTO Boduka (poratopa). ['mpockomsl. J[BuxkeHue
CBOOOJTHOTO THPOCKOIIA. YpaBHEHUE JBMXKEHUS TUPOCKOTA MO IeHCTBHEM cHIT (TpUOIKEHHAS
teopusi). ['mpockonuueckue cuibl. [[puMeHeHns THPOCKOIIOB.

7. HemHepuuaibHbIe CUCTEMBI OTCUETA

Cwiibl MHEPUUH TPU YCKOPEHHOM JBM)XEHUM CUCTeMbl oTcuéra. Bropoi 3axkon HeioToHa B
HEUHEPLHUAIbHBIX cucTeMax OTcuéTa. OTHOCUTENBHOE, NEPEHOCHOE, KOPUOIMCOBO YCKOPEHUS.
LleaTpobexHas u KopruoimcoBa cuiibl. Bec Tena. OTKIIOHEHHE MAJaronX TEJI OT HalpaBJICHUS
orBeca. MastHuk Dyko.

8. Mexannueckue KoJjieOaHus U BOJHEI

Mexanuuyeckue KosueOaHus MaTepuaibHON TO4uKW. ['apmonmyeckuit ocummmnarop. [IpyxuHHbBIN
MasiTHUK M MaTeMaTH4ecKHil MasTHHK. YacToTa W mepuoj KoneOaHui. AHalu3 ypaBHEHHS
JIBUKEHHS MasiTHUKA. Ponb HavaapbHBIX ycIoBHM. AHalu3 KoyiebaHUi MaTepuanbHONW TOUKH MO
JIEMCTBUEM BBIHYK/JIAIOIIEH CUHYCOMJIadbHOM cuiibl. Pe3oHaHc. Pe3oHaHCHbIE KpUBbIE. AHAIU3
3aryxatomux kojebanuit. Cyxoe u Bsi3koe Tpenue. Koadduiuent 3aryxanus, jorapupMudeckuit
JNEKPEMEHT 3aTyXaHus, I00pOoTHOCTh. Da3zoBasi MIOCKOCTh. MexaHudyeckue KojeOaHus Tell.
®usnveckuit masTHUK. [IpuBenéHHas qiuHa, EHTp KavaHus. Teopema ['tolirenca o pusnyeckom
MasTHHUKE. JlelicTBUE NEpUOJUYECKUX TOJMYKOB Ha rapMoHuMYeckuil ocumsuisitop. llonstue o
napaMeTpruecKux KojaebaHusax u aBTokosiebanusx. Onrucanue BOJIHOBOTO JABIKeHUA. BoaHoBoe
4uciio, pasosast ckopocTh. [ToHsITHE 0 OCTYIMX U CTOSYNX BOJIHAX.

9. DnemMeHTHl TEOPUH YIIPYTOCTH

VYnpyrue u mnactuueckue aepopmanuu. Pactspkenwe u cxarue crepkHei. Koaddunuent
ynpyroctu, moaynb lOura, koaddumuent [lyaccona. O0bEMHas MIIOTHOCTh SHEPTUU YIIPYTOH
nedopmaruu. AHanIM3 BCECTOPOHHETO U OJTHOCTOPOHHETO pacTsbKeHHs u cxaTtus. Jledopmarun
caeura W KpydeHus. CKOpPOCTh pachpOCTpaHEHHUsS TMPOJOIBHBIX YIPYTHX BO3MYIICHUA B
CTEPIKHSIX.

10. DneMeHThl THAPOAUHAMUKH

KugkocTs M ra3 B COCTOSHUM DPAaBHOBECHA. YCJIOBHE PAaBHOBECHS BO BHEUIHEM IIOJE CHIL
WneanpHas xuakocTs. KrHeMaTHdeckoe ONHMCAHWE MABWXKEHMS JKUAKOCTH. JIMHMM TOKa,
CTallMOHAPHOE TEUYECHHE HACAIBHOM JKHUIKOCTH M rasa. YpaBHeHue bepnymnu. Popmyna
Toppuuennu. Bsskocts. CTanimoHapHOE T€UEHUE BSI3KOM KHUJIKOCTH MO MPAMOJIMHEHHON Tpyoe.
@®opmyna Ilyaszeitna. JlamunapHoe u TypOynentHoe TeueHus. Yucno PeifHompiaca u ero
¢usnueckuit cmbici. [Torpanuyunelii ciaoit U sBieHus orpbiBa. O0bsicHenue 3¢dexra Marnyca.
[TonsiTHEe 0 MOABEMHON cHiie TPH 0OTEKAaHUH KpbLa.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukjagabie MaTeMaTHKA U (PU3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

Oo0mas pusnka: TenjaoTa 1 MoJeKyJIbl

Heab AMCHUNIMHBI:

OcBoenue cTyaeHTaMu 0a30BBIX 3HAHUH B OOJACTH MEXaHUKU JJIS JAIBHEHIEro M3y4eHUs
JpYrux pas3zaenoB (U3NKU U YIIyOJIEeHHOTO U3ydeHHs ()yH/IaMEHTaIbHBIX OCHOB CTAaTHCTUYECKOM
¢u3uky 1 GpU3nIECKON KHHETHKH.

3agauu AMCHUIINHBIL:

. dbopMupoBanue y oOydaromuxcsi 0a30BBIX 3HaHWK B 00JacTH TEPMOIUHAMHKH U
MOJICKYJISIpHOU (pr3uKn

® (I)OpMI/IpOBaHI/IC yMeHI/Iﬁ W HaBBIKOB IPUMCHATH HU3YUYCHHBIC TCOPCTHUUYCCKHUEC 3aKOHBI U
MaTEeMAaTUYCCKNUEC HHCTPYMCHTEI U PCIICHUA Pa3JIMYHBIX (I)I/ISI/I‘IGCKI/IX 3aJa4

. dbopMupoBanne 00mMEOU3NIESCKONH KYJIBTYPBl: YMCHHSI BBIICISITH CYIICCTBCHHBIC
(1)I/I3I/I‘I€CKI/IC SABJICHUA H npeHe6peraTL HCCYHICCTBCHHBIMU, YMCHHUA MPOBOJUTH OLCHKHU
(¢u3NYECKUX BEJIMYHMH;, YMEHHUS] CTPOUTH IPOCTEHIINE TEOPETUUECKUE MOJIEIH, ONMMCHIBAIOLINE
¢buznyecKkue npouecchl

ITepedyens miIaHMPyeMbIX pe3yJIbTATOB 00Y4YeHHS MO TUCHHUILINHE (MOAYJIIO)
B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOIKHBI
3HATh:

0 (I)YHI[aMCHTaJ'H)HBIe 3aKOHBI U ITIOHATHATCPMOJAUHAMUKU U MOJ'IGKy.TIHpHOfI (1)I/I3I/IKI/I, a TaKKC
T'paHUIbl UX IPUMCHUMOCTHU:

O OCHOBHBI€ 3aKOHBI TepMOIMHaMUKH (1, 2, 3 «Hauvanay)

0 IIOHATHUC O PABHOBECHBIX W HCEPABHOBCCHBLIX TIIpoHECCaAX, TCPMOAUHAMUYICCKOC
OMIPCACIICHUEC SHTPOIINH, 3dKOH BO3paCTaHUA SHTPOIIUH, SHTPOIINA UACAJIBHOIO I'a3a

O OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON Teopun (ocHoBHOe ypaBHeHue MKT, minHa
cBOOOTHOTO TIpo0era, pactpesaenenust bonpimana, Makcena)

0 OCHOBBI CTAaTUCTHYECKOW (HU3UKH (CTATHCTUYECKUH CMBICT DHTPOIHH, IOHITHE O
pacripenenenun ['ud6ca)

0 OCHOBBI TeopuH (Pa3oBBIX Mepexoa0B ((pa3oBbie AUATPaMMBI, TETUIOTHI MEPEX0JI0B, YpaB-
HeHnue Knaneitnpona-Knaysuyca)



O OCHOBBI TEOPUM IPOLECCOB NepeHoca: IU(PQy3us, TEMIONPOBOAHOCTb, BA3KOCTb.
Koadduuuents nepeHoca B razoBbIX cpenax. bpoyHOBCckoe ABMKEHHE, 3aKOH ODWHINTEHHA-
CMmomyxoBckoro. CBsizb MEXIY HOJABMKHOCTBIO U KO3 HUIIeHTOM TP PY3HH.

yMeThb:

0 MPUMEHSITh M3y4eHHBbIC 00mMe (U3MUECKUE 3aKOHBI JJIS PEIICHUS KOHKPETHBIX 3aad
MEXaHUKH:

0 paccunthiBath KIIJI paBHOBECHBIX LUKIOB TEIUIOBBIX U XOJOJWJIbHBIX MalllH, B TOM

4yycIie 3aJaHHbIX B KoopauHatax TS

O paccUuThIBaTh M3MEHEHHME DOHTPOIIMM B HEPAaBHOBECHBIX IIPOLECCaX, a TaKkKe
MaKCHMaJbHYI0 U MUHUMAJIbHYIO Pa0OTHI CUCTEM

0 paccuuTHIBaTh TEILIOBBIC MPOLIECCHI C yU4ETOM Hamu4usl (a30BbIX MepexoaoB U d3hdexTon
MOBEPXHOCTHOTO HATSKEHUS

0 paccYMTHIBATh TEILUIOBBIC MPOIECCHI IS HEUICaIbHBIX Ta30B (s ypaBHeHUs Ban-mep-
Baanbca)
0 TI0JIB30BAThCS BEPOSATHOCTHBIMU PACTIPEICIICHUSIMHA, YMETh BRIYUCIISTH CPEITHAC 3HAUCHHUS

Y CPEIHEKBAJIPAaTUYHbIC OTKJIOHEHMS IMApaMETPOB JUIA CIIy4aeB pacnpenciieHud bosbiimMana u
Makcsemnna.

l PaCcCUUTBIBATD CTAaTUCTHYECKHUM BeC U OHTPOIIMIO Ha OCHOBC CTaTUCTUYCCKOM TCOPHUU IJIA
HpOCTefIIHI/IX CUCTEM C JUCKPECTHBIMU SHEPIrCTUICCKUMHU YPOBHAMU

O paccuuThIBaTh CKOPOCTh TMEpeHoca BemecTBa (wiu Teruia) npu auddy3un  (Wim
TEIJIONPOBOJHOCTH) B CTALIMOHAPHBIX U KBa3WCTAIMOHAPHBIX CIIydasix

0 AHAJIIU3UPOBATH (I)I/I3I/I‘16CKI/IG 3ala4ui, BbBIACIIAA CYIICECTBECHHBIC W HECYHICCTBCHHLIC
ACIICKTHI SABJICHUA,M HAa OCHOBC HpOBC,[[éHHOFO aHaJIn3a CTPOUTH ynpOH_IéHHBIe TCOPCTUUCCKHUC
MOACIN (I)I/ISI/ILICCKI/IX HBJ'IeHPIfI;

[ NIPUMEHATh pa3/IM4YHbIE MAaTEeMaTUYECKUECHHCTPYMEHTBl pPEILICHHUS 3aJad HUCXOAsd U3
c(OpMyJIMPOBAHHBIX (PU3NYECKUX 3aKOHOB,d MPOBOAUTH HEOOXOAMMBIE AaHAIUTUYECKHE U
YUCIICHHBIE PACUETHI;

BJ1aJ€Th:
O OCHOBHBIMM METOJIaMU PELLEHUs 3a7jad TEPMOANHAMUKHI 1 MOJIEKYJISIPHON (PU3UKH;
0 OCHOBHBIMM ~ MAaTe€MaTHYEeCKMMHU  HMHCTPYMEHTaMH, XapakTepHbIMU Ui 3a1ad

TEPMOJIMHAMH-KU U MOJIEKYJIIPHON (PU3UKH.

TeMbl U pa3jaeiibl Kypca:
1. UneanbHbIii Ta3 U €70 CBOKWCTBA

VYpaBHEeHHE COCTOAHUS HIEaNbHOro ra3a. CBs3b JaBJICHUS ra3a M CpeAHEH KUHETUYECKOM
sHepruu. MaeanbHO-razoBasi Temneparypa. TermmoéMKOCTh, BHYTPEHHSISI SHEPIUs U SHTAJbIIHS



uaeanbHoro raza. CoorHomenue Maiiepa. [lonmuTponnueckrue mpoueccsl ¢ UACadIbHBIM Ta30M.
[Tokazarens agquadaThl.

2. TepmoauHaMHuuecKue npoueccsl. [lepBoe Hauano TeEpMOAUHAMUKH

Pabora, Terora, BHyTpeHHss sHeprus. OyHkuuu coctosHus. Tepmuueckoe U KajJopuie-cKoe
ypaBHeHus coctosiHus. [lepBoe Hauano tepmoanHamuku. [{uknnyeckue npoueccel. Paborta npu
UKINYECKOM IIpoIecCe.

Termmoémkocts. TemmoéMKOCTh WACATBHBIX T'a30B MPHU MOCTOSIHHOM OOBEME M MOCTO-SHHOM
JlaBJICHUH, ypaBHEeHHe Maiiepa.

A,I[I/Ia6aTH‘leCKI/Iﬁ u HOHHTpOHI/I‘{eCKI/Iﬁ IMpOnICCChI. YPaBHCHI/IH a,I[I/Ia6aTBI U IOJHUT-POIIbl JJIA
nacaJIbHOI'O Ira3a. HezaBucumocThb BHYTpeHHeﬁ OHCPIruv uACaJIbHOT'O rasa oT 00BEMa.

CKOpOCTL 3BYKa B rasax. OHTanbnud. 3aBUCUMOCTDb YHTAJIbIINU NACAJIBHOI'O ra3da OT AaBJICHU.
CKOpOCTB HUCTCUCHUS I'a3a U3 OTBCPCTH.

3. Bropoe Hauano TepMOAMHAMUKH. DHTPOIIHSL.

®opmynupoBKU BTOporo Hauyana. TeroBas MamuHa. Onpenenenne KIIJ TemioBoit Ma-IuHBI.
[uxn Kapuo. Teopema Kapno. HepaBenctBo Knaysuyca. MakcumansHocTs KIT/] mukiia Kapnao
110 CPAaBHEHUIO C IPYTUMHU TEPMOJUHAMUYECKUMU HUKIIAMH.

XonogunpHas MammuHa.  O((EKTUBHOCT,  XONOAMJIBHOM  MamuHbl. TemnoBoil  Hacoc.
OddexTuBHOCTh TEMIOBOr0 Hacoca, pabotaromero no mukiny Kapuo. Csizp Mexay kodg-
dbunmenTamu 3(hHEKTUBHOCTH TEIIOBOTO HACOCA U XOJOIMIBHON MAIIUHBL

TepMoaMHAMUYECKOE OIPENEICHUE SHTPONUM. 3aKOH BO3PACTAHUS HHTPONMM. DH-TPOIUS
UICATBHOTO Ta3a. DHTpoNUs B OOpPaTUMBIX W HEOOpAaTUMBIX mpoleccax. AnuadaTH-uecKoe
paclpeHue uaeaabHoro rasza B BakyyM. O0beIMHEHHOE ypaBHEHHE IIEPBOTO U BTOPOro Haydall
TEPMOANHAMUKH.

TpeTrbe Hauano TepMOAMHAMHUKHU. V3MEHEHHe SHTPONUM U TEIUIOEMKOCTH MpPU HPpHU-OIMKEHUH
TEMIIepaTypbl K a0COTIOTHOMY HYIIIO.

4. TepmoauHaMuyeckre (yHKIIMU U UX CBOMCTBA

CaoiicTBa TepMonMHamMudeckux (GyHKIuA. MakcuManbHas W MUHHMalbHas paborta. Ilpe-
oOpaszoBanusi TepmoauHamuueckux ¢yHkuuid. CooTHomeHus MakcBemna. 3aBUCHUMOCTD

BHYTpEHHEN 3Hepruu oT 00bEMa. 3aBUCUMOCTD TEIIOEMKOCTH OT 00bEMa. COOTHOIIEHHE MEXKTY
CPucCV.

Tennodusznyeckre cBOHCTBa TBEPABIX Tel. TepMonuHamuka jaedopManu TBEPABIX Tel.
M3meHeHne TemnepaTypbl IpU aguadaTMYECKOM pacTsHKEHMM YIPYroro crepxkHs. Tem-ioBoe
pacuiMpeHre Kak CIEJCTBUE AaHTapMOHUYHOCTH Kosebanuii B pemérke. Koadduum-eHT
JIMHEHNHOTO PACILIUPEHUS CTEPIKHSL.

5. ®@a3oBbIe IEPEXOBI



®dazoBbie niepexos! [ u Il pona. Xumuueckuii moreHnuan. Yciaoue paBHoBecus ¢as. Kpu-Bas
¢dazoBoro paBHOBecus. YpaBHenue Kianeiipona—Kmaysuyca. JluarpamMmma  COCTOSHUS
NBYX(a3HOW CHCTEMBI (CKUIKOCTh—IIap». 3aBHCHMOCTb TEIJIOTHI (ha30BOTO Iepexoja oOT
teMrieparypbl. Kpurnueckas touka. TpoitHas Touka. J[marpamma COCTOSIHUA <JIEA—BOAA—TIAp».
MertacrabumibHble cocTosiHuA. [leperperas )KUIKOCTh U MePeOXIKAEHHBIH map.

6. Pactipenenenust Makcsesuia 1 boisiimana.

Pacnpenenenust Makcsemia. Pacripenenenue 4acTull 1o KOMIIOHEHTaM CKOPOCTH M a0CO-TIOTHBIM
3HAYEHUSIM CKOpocTH. [loist MoseKyd, Jexaluux B 3aJaHHOM MHTepBasie ckopo-cTeil. Hanbonee
BEpOSITHAs, CPEAHSS U CPEIHEKBAIpaTHUHAasi CKOpocTH. Pacnipenenenus MakcBesia o SHEPTUsM.
Cpennee 4YHCIO yAapoOB MOJIEKYJ, CTaJKUBAIOUIUXCS B EIUHUIY BPEMEHU C CAMHUYHOU
riomaakod. CpenHsisi SHEpPTrUsi MOJIEKYJI, BBUICTAIOIIUX B BaKyyM uepe3 Majoe OTBEpCTHUE B
cocyze.

Pacnipenenennie bonmbnimMana B ogHOpogHOM mojie  cwil.  bapomerpuueckas  (opmya.
Pacnipenenenne Makcgemia—bonbiMana.

7. OCHOBBI CTaTUCTHUYECKON (DUBHKH.

JluHamMuueckue U CTaTUCTUYECKUE 3aKOHOMEPHOCTH. MaKpOCKOMUECKHE U MUKPOCKOITH -4ECKHE
cocrosiHusi. Pa3zoBoe mpoctpaHcTBO. [IpencraBnenue o pacnpeaeneHun [nb66ca. Mukpo- u
MakpococTossiHua. CTaTUCTHYeCKUH Bec MakpococTossHus. (CTaTUCTHuUecKas CcyM-mMa H  eé
MCIIOJIb30BaHUE JIUIsl HAX0XK/ICHUS BHYTPEHHEH dHEPrUH. DHEPrus, TeIII0EMKOCTh, SHTPOIUS rasa,
MOJIEKYJIBI KOTOPOT'O UMEIOT J[BA IUCKPETHBIX YJHEPT€TUUYECKUX YPOBHSI.

CraTucTuueckoe OIpCACIICHUC OHTPOIMNH. AI[I[I/ITI/IBHOCTI) OHTPOIIHNH. 3aKOHBO3paC-TaHI/I$I
sHTponuu. CTaTucTUYecKas TeMIepaTypa. DHTPOIUs MpU cMelieHuu ra3os. [lapa-gokc ['n66ca.

8. SIBnenus mepeHoca

Posnb cToKHOBEHHUH B MOJIEKYIISIHBIX SIBICHUSX MepeHoca. J[imHa cBo6oHOro mpobdera u yactora
cronkHoBeHuil. [nddysus, 3akon Puka. TennonpoBoaHocTs, 3akoH Pypre. BszkocTs, 3akoH
Herotona. KoaddunmenTs! nepeHoca B razax.

9. BpoyHOBCKOE IBI)KEHHE

Huddy3us kak mnpouecc ciaydalHbIX OmyxnaHui. 3akoH OMHIITEHHa-CMOIYyXOBCKOTO.
bpoyHoBCcKkoe aBMKEHHME MaKpocKonuyecko dwactuibl. CBs3b kKodpdunueHta Aupdy3uu u
HOJBU)KHOCTH.

10. DneMeHThI HEPAaBHOBECHOM TEPMOJUHAMUKHI

HeoOpatumblie nporiecchl M 3aKOH BO3pacTaHus SHTponuu. [Ipon3BoICTBO SHTPONUHU, MPUHIUI
MUHUMYMa MPOU3BOJICTBA SHTponuu. [loHsTHE O HENMHEWHON TepMOoIuHAMUKE, TUHAMUYECKUE
CTPYKTYpBbI, CAMOOPTaHU3alMsI B OTKPBITHIX CHCTEMaX, "MOPSAI0K U3 Xaoca'".



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

Oo6mas ¢pusnka: 3IeKTPOMArHeTU3M

Heab AMCHUNIMHBI:

OcBoenue CTyfeHTaMH 0a30BbIX 3HAHUN B 00JACTH (PU3UKHU HJIEKTPOMATHUTHBIX SIBICHUH IS
JAbHEHIIETr0 U3yYeHHS IPYTUX Pa3/ieioB (PU3UKH U yriyOIeHHOro u3y4eHus pyH1aMeHTaIbHbBIX
OCHOB 3JICKTPUYECTBA U MarHeTH3Ma

3agaum IMCHUILIMHBI:
. (dbopMupoBaHHEe Y 00yJarOIIUXCsl 0a30BBIX 3HAHUHN B 00JIACTUAICKTPUICCTBA K MATHETU3MA

® (I)OpMI/IpOBaHI/IC yMeHI/Iﬁ W HaBBIKOB IPUMCHATH HU3YUYCHHBIC TCOPCTHUUYCCKHUEC 3aKOHbI U
MaTEeMAaTUYCCKNUEC HHCTPYMCHTEI U PCIICHUA Pa3JIMYHBIX (1)H3I/I‘I€CKI/IX 3aJa4

. dbopmupoBanue o00mMEOU3NIESCKONH KYJIBTYPBl: YMCHHS BBIICISATH CYIIECTBEHHBIC
(1)I/I3I/I‘I€CKI/IC SABJICHUA H npeHe6peraTL HCCYHICCTBCHHBIMU, YMCHHUA MPOBOJUTH OLCHKHU
($u3NYECKUX BEIMYMH;, YMEHHSI CTPOUTH IPOCTEHIINE TEOPETUUYECKUE MOJENH, ONKCHIBAIOIINE
¢duznyecKkue nNpouecchl

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YyYaIOIIMECs T0JIKHbBI
3HATh:

0 (I)YHI[aMCHTaJ'H)HBIe 3aKOHbI U TIOHATHA (I)I/ISI/IKI/I SJICKTPOMATrHUTHBIX HBHCHHﬁ, a TakKixKe
T'paHUILbl UX IPUMEHUMOCTHU!

0 3aKOH COXpaHEHMs 3apsaa,3akoH KynoHa,nmpuHIMn cyneprnosunuu, teopema ['ayccas
MHTETPAIbHOM U U dHepeHIINaIbHOM BUIE;

0 IIOHATHUC ITOTCHIIMAJIA U €T OCBA3b C HaHpH)KéHHOCTBIO IIOJIA,

0 OCHOBHBIC TIIOHATHUA IIPU BBIYUCICHUU JBIJICKTPUUYCCKOC IIOJIsI B BCHICCTBC: BCKTOPLI
MnoJsipu3anu n BHGKTqueCKOﬁ HHAYKIOUU, MOJIAPU3YEMOCTD n JUDJICKTPHUICCKag
IMPOHUIACMOCTD,

0 3akoH Oma B uHTerpanbHOM U nuddepeHnmransHoi dpopmax,npasuina Kupxroda, 3axkon
[xoyna—Jlenua;

0 3akoH bumo—CaBapa,TeopeMa O IUPKYJISLUUU JJIsI MArHUTHOTO MOJISi B MHTErPAIBHOM U
Qg depeHIraIbHOM BHIE,



0] OCHOBHBIC IIOHATHUA IIPHU BBIYHUCICHHUHM MArdvuTHOIO IIOJA B BCIICCTBC. MAarHuTHasd
HHAYKIOUA U HaHpH)KéHHOCTB noJjis1, BCKTOp HAMArHM4CHHOCTHU, TOKH IIPOBOAHMMOCTH U
MOJICKYJIAPHBIC TOKH,

0 3aKOH 3JIEKTPOMarHUTHOM MHAYKLIHH, paBuiio JIeHna;

0 OCHOBHBIE TMOHSTHSI TEOpUM KoyieOaHWI: CBOOOJHBIE 3aTyxarouiue KojeOaHus,
KOA(h(UIIMEHT 3aTyXaHus, JOTapuPMUUYECKHH JEKPEeMEHT M JOOPOTHOCTb, BBIHYKICHHBIC
Kosie0aHusl, pe30HAHC, TapaMeTpuiecKoe BO30yxKaeHHe KojeOaHui, aBTOKOIe0aHus;

0 ypaBHeHHs MakcBeluia B MHTErpaibHOi u auddepenunanshoii hopme;

0 3aKOH COXpaHEHUs SHepruu u reopeMa [loifHTHHT];

yMeThb:

0 NPUMEHATH U3y4YeHHbIe 001He Gpru3ndyeckue 3aKOHbI IS PEIICHHs] KOHKPETHBIX 3a1a4 110

QJICKTPUYCCTBY U MAI'HCTU3MY:

0 IIPUMEHATHh TeopeMy l'aycca miis HaxOKIAEHUs IEKTPUYECKOro IOJsA B BAaKyyMmMe WU B
BEILIECTBE;

0 3alMChIBaTh U pemars ypasHeHus Ilyaccona u Jlamaca;

0 IIPUMEHATHh TEOPEMY O LUPKYIALUMHU JUIsl HAXOKIACHUS MAarHUTHOTO IIOJISI B BAKyyMe U B
BEILIECTBE;

0 IPUMEHATh METO/1 «M300pa’KEHUI»/1J1s1 BBIUMCIICHUS IEKTPHUECKUX U MArHUTHBIX M0JIeH;
0 IIPUMEHSTh 3HEPIeTUYECKUN METOJ BBIYHCICHMS CHJI B DJEKTPUYECKOM U MarHUTHOM
10JIE;

0 paccuuThIBaTh AIEKTPUUECKYIO EMKOCTh U KO3 (DUIIMEHTHI caMO- U B3aUMOMHAYKIINH;

0 UCMOJb30BAaTh KOMIUICKCHYIO (OpMy MpeICTaBlIeHHUs KojeOaHWid W BEKTOpHBIE

AuarpaMMel IIpu pacyeTe KOJIeOaTeIIbHBIX KOHTYPOB;

0 aHAIM3UPOBATh (PU3MUECKHE 3a/1aud, BBIJENAS CYIIECTBEHHbIE M HECYIIECTBECHHBIC
aCTeKThl SIBJICHUSI, U HA OCHOBE MPOBEIEHHOTO aHAJIM3a CTPOUTH YIPOIIEHHBIE TEOPETHUECKUE
Mozenu (PU3NYECKUX SIBIICHUI;

0 MNPUMCHATHL PA3JIMYHBIC MATCMATUYCCKHUC HWHCTPYMCHTLHI PCIICHHUA 3aJdad UCXOASA U3
C(l)OpMy.]'II/IpOBaHHBIX (1)H3I/I‘ICCKI/IX 3daKOHOB, W IIPOBOJUTH HCO6XOI[I/IMBIC AHAJIUTUYCCKUE U
YHUCJICHHBIC paC‘léTH.

BJAaJ€Th:
® OCHOBHBIMH MCTOAAMHU PCUICHU 3aaa4 (I)I/I3I/IKI/I OJICKTPOMATIrHUTHBIX HBHCHHﬁ;
® OCHOBHBIMH MaTeMaTH4C€CKUMHU HHCTPYMCHTaMH, XapaKTCPHbBIMU JUIA 3aga4

SJICKTPHUYECCTBA 1 MarH€TrU3Ma.

TeMbl u pa3jaesibl Kypca:



1. Dnextpuyeckoe mosie

DJIEKTPUUYECKOE TM0J€ B BaKyyMe. OJJEKTPUUYECKUE 3apsiibl U DJIEKTPUUYECKOE ToJie. 3aKOH
coxpaneHus 3apsaa. Hanpsok€HHOCTh anekTpudeckoro noiis. 3akon Kynona. Cuctema equHUIL
CI'CO. IlpuHuun cyneprno3uuuy. OJEKTpUueckoe moje aunons. Teopema ['aycca s
JJIEKTPUYECKOTO TOJII B BaKyymMe B HHTerpajgbHoil u guddepeHunanbHoil ¢opmax. Eé
NpPUMEHEHHUE JUIS HaxOXACHUS dJeKTpocTaTuueckux mojeil. [loTeHuuaneHbIl Xxapaktep
aeKTpocTaTuyeckoro nois. [lorenuuan u pa3HoCTh MOTeHLKANO0B. CBSA3b HANPSKEHHOCTHU OIS
C TpaJMeHTOM NOTEHLHUana. ['paHUYHBbIE YCIOBHUS Ha 3apsDKEHHOM MOBEPXHOCTU. YpaBHEHUS
Ilyaccona wu Jlamutaca. EQWHCTBEHHOCTh peEHIEHUs] BJIEKTPOCTATHYECKOM 3amaun. Mertox
«U300paKEHUI».

2. HOTeHHI/IaH, 3aKOHBI 3JICKTPOCTATUKHU

OnekTpuueckoe nojie B BemiectBe. [IpoBoaHuku B 3nekTpuueckoMm mnone. llonspuzanus
TURIIEKTPUKOB. Bektop monspuzanuu. CBoOOIHBIE U CBsA3aHHbIE 3apsiabl. Teopema ["aycca mpu
HaJIM4YMKM  JAUDJIEKTpUKOB. Bektop  asnexkrtpuueckod  uHaykuumu. [lonspuszyemocts U
JTURJIEKTpUYECKasl MPOHULIAEMOCTb. ['paHUYHbIE YCIIOBUS HA IOBEPXHOCTU IMPOBOJHUKA U Ha
rpaHuLle JBYX JAMDJICKTPUKOB. Onekrpudeckas EmkocTb. KonaeHcartopsl.  OHeprus
AIIEKTPUYECKOr0 MOJs U e€ JoKanu3auus B npocTtpaHcTBe. OOBEMHAS IJIOTHOCTH SHEPTHUU.
B3aumnas sHeprus 3apsAaoB. DHEprus AUNOJS B AIEKTPUUYECKOM I10JI€. DHEPreTHYeCKU MeTo T
BBIUMCJIEHUSI CUJI B DJIEKTPUUECKOM IIOJIE.

3. DeKTpUUeCcKOoe MoJie B BEILIECTBE

MaruuTtHoe 1oJie MOCTOSIHHBIX TOKOB B BakyyMe. [locTosHHbIN TOK. Cuila U IUIOTHOCTH TOKA.
3akon OMa B MHTErpajgbHON U quddepeHnnansHol Gpopmax. DnekTpoaBmxkymias cuia. [Ipasuna
Kupxroda. PaboTta 1 MoniHocTh mocTostHHOTO ToKa. 3akoH Jlxoyna—Jlenna. Toku B 00BEMHBIX
cpenax. MarHuTHoOe 1oJie IOCTOSTHHBIX TOKOB B BakyyMe. Bekrtop marHutHO#M nHaykuuu. Cuna
Jlopenna. Cuna Ammnepa. 3akoH buo—CaBapa. MarHuTHoe 1nojie paBHOMEPHO JIBHXKYILLErOCs
TOYEYHOr0 3apsAja. Pamka ¢ TOKOM B MarHUTHOM MoJjie. MarHUTHBI MOMEHT TOoKa. Teopema o
LHUPKYJISALIUU JUIs MArHUTHOTO TI0JISI B BAaKyyMe€ M €€ IPUMEHEHUE K PACYETY MarHUTHBIX ITOJIEH.
MarsuTHoe 1oJie TOpOouIaNbHOM KaTylku U cosieHouaa. uddepenunanbaas popma TeopeMbl O
UPKYJISALUH.

4. MargutHoe noJje

MarautHoe 1TOoJIe B BewlecTBE. MarHuTHas HMHAYKIMS W HaNpsHKEHHOCTH mossd. BekTop
HaMarHM4eHHOCTH. TOKHU NMPOBOAMMOCTH M MOJIEKYJIIpHBIE TOKU. Teopema O LUPKYISAUUU s
MarHUTHOTO I10JIs B BEILECTBE. | paHUYHBIEC YCIOBUS Ha IpaHULE ABYX MarHeTUKOB. [Ipumenenue
TEOpPEMBI O LUPKYJSLUU I pacyéTa MarHUTHBIX IOJIeM. MarHuTHbIE CBOMICTBA BEIECTBA.
KauecTBeHHbIE IPEACTAaBIECHNS O MEXAaHU3ME HAMATHUYMBAHMS ITapa- U AuaMarieTukoB. [lonsaTne
0 (eppomarnerukax. I[ucrepesuc. MarHuTHbIE CBOWCTBAa CBEPXIPOBOAHUKOB | pona.
OJIEKTpOMAarHuTHasE MHAYKOHUS B JIBMXKYLIIUMXCS W HENOJABWKHBIX IPOBOJHUKAX. 3aKOH
anekTpoMarHuTHOW MHAYKUMH. [IpaBuno Jlenna. OTHOCHTENBHBIA XapaKkTep 3JEeKTPUUYECKOro U
marautHoro mnonei. IlpeoOpazoBanue —E u —B (mpu v<<c). Kosdduuuentsr camo- u
B3aUMOMHAYKIMU. IIponiecc ycTaHOBIIEHHS TOKA B LIEIH, COAEPKALIEH MHAYKTUBHOCTb. Teopema



B3aMMHOCTH. MaruutHas >Heprusi u e€ Jjokainuzanus B mnpo-crpaHcTBe. OObEMHAsA MIIOTHOCTD
SHEPruu. DHEPreTUYeCKUil MEeTOJ BBIUMCICHHUS CWJI B MarHuTHoM mone. [lomwémHuas cuna
AJIEKTPOMAarHuTa.

5. DNeKTpOMarHuTHasE MHIYKIHS

JBr>KEHUE 3apsSyKEHHBIX YACTUL B AJIEKTPUUYECKUX U MATHUTHBIX MOJAX.[BUKEHHE 3apsKEHHBIX
YaCTHI] B JICKTPUUECKUX U MATHUTHBIX NMOJsX. Onpesenenne yaeabHoro 3apsiaa 3JeKTpoHa.

6. DIIeKTpUUECKHE 1IETH

OnekTpoMarHuTHele KoneOanus.KBazucraumonapusie mporecchl. Konebanus B JTUHEHHBIX
cucremax. KonebarenbHbiii konTyp. CBoOoaHble 3aTyxaromue kojebanus. Koadpouiment
3aTyxaHus, Jorapu@Muueckuii JAeKpeMEeHT U JOOPOTHOCTh. DHEPreTUYECKHil CMBICT
T00pOTHOCTH. BRIHYXIeHHBIE KOJIeOaHUs MO/ ACHCTBUEM CHHYCOUIATbHON CHITbI. AMIUTUTYTHAS
u (aszoBas xapakTepucTuku. Peszonanc. IIpormecc ycTaHOBIEHHsS CTallMOHAPHBIX KOJEOAHUU.
[Tapamerpuueckoe Bo30yxaeHue kosnebanuii. [lonsatue 06 aBTrokonebanusx. OOpaTHas CBS3b.
YcnoBue caMoBo30yxaeHus. Ponb HennHeHOCTH. DnekTpudeckue GaykTyanuu. TermioBoil urym,
dopmyna HaiikBucra. J[poGoBoii mym, ¢opmyna [lortku (6e3 BbiBoja). DIyKTyallOHHBIH
npenen u3MepeHus cnabbix curHanoB. KowmiuiekcHas ¢opma mpecTaBiICHHs] KOJICOaHHIA.
Bektopusie nuarpammbl. KomiekcHoe comportuBnenue (ummnenanc). [IpaBuna Kupxroda mns
MEePEeMEHHBIX TOKOB. PaboTa M MONIHOCTh MEPEMEHHOr0 TOKa. BBIHYXIEHHbIE KOoJeOaHUs MOJ
NEHCTBHEM HECUHYCOMAANbHOW Ccuibl. AMIUIMTYAHass U (azoBas moxymsanuu. Ilonstue o
CHEKTPaIbHOM pa3iokeHu. CIeKTp OJIMHOYHOTO MPSMOYTOJIHHOTO UMITYJIBCA U MIEPHOINIECKON
MOCJIEIOBATEIBHOCTH MMITYJIbCOB. COOTHOIIEHUE HeompeaenéHHocTe. CIeKTpaNbHbId aHaIn3
nuHenHbIX cucteM. KoseOarenbHbIi KOHTYp Kak CHIEKTpaJibHBIA mpubop. YacroTHas
XapaKTePUCTHUKA W HMMIYIbCHBIA OTKJIHMK. [lOHATHE O JETEKTUPOBAHUU MOYTUPOBAHHBIX
CUTHAJIOB.

7. CBO60,Z[HBI€ " BBIHYKICHHBIC KoJieOaHMS B QJICKTPYCCKUX LCIIAX

DONeKTpOMarHUTHbIE BOJHBI. YpaBHEHUS MakcBeila B MHTErpajibHON U auddepeHmanbHON
dopwme. ['pannunsie ycioBus. Tok cmemenus. MarepuanbHbie ypaBHeHHS. BoTHOBOE ypaBHEHUE.
ONEeKTPOMarHUTHbIE BOJIHBI B OJHOPOJHOM JIUAJIEKTPUKE, UX IONEPEYHOCTh U CKOPOCTh
pacnpocTtpaHeHus. [1oTok 3HepruM B 3J€KTPOMarHUTHOMN BOJIHE. 3aKOH COXPAaHEHUS PHEPIUU U
TeopeMa IloiiHTHHra. ONEeKTpOMarHuTHas IpUPOAA cBeTa. MOHOXPOMAaTHYECKHE BOJIHBI.
KommnekcHast ammuintyna. YpasHenue I'ensmromsia. Ilnockue u chepuueckue BosiHbl JlaBnenue
U3Iy4eHus. DIeKTpOMarHuTHbIN uMiyiabc. M3nyuenue qunosns (6e3 BoiBoga). [loHsATHE O TUHUSIX
nepenaun  sHepruu. JIByxmpoBogHas JswmHUSA. Koapdumment crosueit BomHbl (KCB).
CornacoBaHHasi Harpy3ka. OJEKTPOMarHMTHBIE BOJHBI B IPSIMOYTOJIBHOM BOJIHOBOJE.
Hucnepcuonnoe ypasuenue. Kputuueckas gacrora. [lonsarue 06 00bEMHBIX pe3oHaTopax.. CKuH-
3pdeKT. DIeKTpOMarHUTHbIE BOJIHBI Ha TpaHUIE pasfena JABYX AMAJIEKTPUKOB. Dopmyibl
Openend. SIeineHune bprocrepa. SIBieHMe NOJHOrO BHYTpeHHero orpaxeHus. Ilonsarue o
IIOBEPXHOCTHBIX BOJIHAX.

8. YpaBHenus Makcpenia



[Tna3zma.. [1nazma. DkpanupoBka, nedaeBckuil paauyc. [lnazmMennas gyacrora. J{udnekrpudeckas
MPOHUIIACMOCTD IJIa3MBI. 3H€KTpOMaFHI/ITHBIC BOJIHBI B ITJIa3MC€.

9. DeKTpOMAarHUTHBIE BOJIHBI

BonHoBoe ypaBHeHHME Kak cieacTBHe ypaBHeHHH MakcBemia. CKOpPOCTh pacipOCTpaHEHUs
ANEKTPOMATHUTHBIX BOJIH. BOJIHOBOM BeKTOp. [IIOTHOCTH MOTOKA 3HEPTUH BOJIHBL.

10. [TpunoxeHus 3JIeKTPOMarHuTHOM TEOpUH

[lepenaya »IEKTPOMArHUTHOM SHEPrUM, IMOHATHE O [UIMHHBIX JIMHHUSX, BOJHOBOJIAX U
pe3onaropax. [Ima3zma kak 4eTBepToe COCTOSHUE BemiecTBa. J(ebacBCKuil paauyc U Mia3MeHHas
qacToTa.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJ/jieHHOCTB: YHipaBjieHHe HHHOBAIUSIMHU B OM3Hece

OcHOBBI JIHIEPCTBA

Heab AMCHUNIMHBI:

JlucuunyHa IOMOKET CTYACHTY OCBOMTh COBPEMEHHBIN HAYYHBIM MHCTPYMEHTAPUNA NTOHUMAaHUS
JIMJEPCTBA KaK COLMAIBHOTO MIPOIIECCa, a TAKKe OLCHUTH ce0sl KaK JIMJIEpa BO B3aUMOJCHCTBHH C
JPYTUMU JTFObMU.

3agauu AMCHUIIINHBIL:

Hayuutbcs aHanm3upoBaTh JIUIEPCKUE IPOLECCHI, IPOUCXOAAIIME B KOMMYHUKALIMU MEXIY
moapMu. TlomyduTs mpencTaBieHue O JTUASPCKUX CTWIISIX U 3(P(GEKTUBHOCTH WX MPUMEHEHHS B
pPa3IUYHBIX KOHTEKCTaX, OCO3HAaTh CBOW JMJIEPCKUN CTUIb M ero orpaHuueHus. Oco3HaTh
OuosornyecKkne, MCUXOJIOTHYECKHe W COLUANIbHBIE (aKTOphl MOsBICHUA Jmaepa. OnpenennuThb
CBOM 30HBI JIMJIEPCKOIO PA3BUTHUS B XOJ€ CUMYJISLUMN U 1€10BbIX Urp. PazpaboTaTh TUYHBIN IJ1aH
JUACPCKOrO pa3BUTHUA.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)
B pe3synbrare oCBOCHUS AUCITUTUTMHBI 00YJarONTUecs JOIKHBI
3HATh:

- COBpCMCHHBIC IMOAXO0JbI K TIOHUMAaHHWIO HpO6J’I€MaTI/IKI/I JIMACPCTBA;

nn "nn nn nn,

- MEXaHHU3MBbI B3aUMO/IeHCTBUS B mape ""nmuaep-nocneaosarens" u ""nmunep-rpynmna"";

- KIITFOYCBLIC TCOPHHU U MMOAXOAbI K aHAJIN3Y KYJIBTYPHBIX pa3n1/1q1/1171 C TOYKH 3pCHUS YIIPABJIICHUS U
JIMACPCTBA,

- OCHOBHBIE TOJIXO/IbI K TPUHSATHIO STUYECKUX PEIICHUH."

yMeTb:

- aHaJM3UpPOBATh TIOBEICHHWE Ce0S W JAPYrHX JIOACH B YIPaBICHUYECKOM U JIUJIEPCKOM
B3aMMO/ICHCTBH,

- pC(I)J'ICKCI/IpOBaTB O MOJIYYCHHOM JIUMACPCKOM OIILITE;

- IPUMEHSTh PA3JIMYHBIE JINJIEPCKUE CTUIIN B 3aBUCUMOCTH OT KOHTEKCTa."

BJAACTh:



- TEXHUKOM KOMMYHHUKAITUHU C KOJUIETaMH, TTOTYMHEHHBIMU U PYKOBOIUTEISIMU;
- UHCTPYMEHTaMU MIPUHSATHUS STUYECKUX PEILICHUI;
- METOJIMKOM aHaJIn3a JUYHOCTH 10 cucTeme Big 5;

- IPUHLMIIAMU aHAJINM3a KYJIbTYpPHBIX pa3inyuil.”

TeMbl U pa3jelibl Kypca:
1. ®yH1amMeHTaIbHbIE OCHOBBI JINJEPCTBA

OCHOBHBIC TTOHSITHS: JIMACPCTBO, YIIPABJICHHUEC, BJIACTD. PauHOHaanoe U HUppalOHAJIbHOC B
JUACPCTBE. OCHOBHBIE MoAXOdbI K TUACPCTBY.

2. YrpasneHnue coboi

JIn4HOCTH JIMACpCTBA. CaMOSCI)(bCKTI/IBHOCTL U caMoolleHKa. JInuHas Muccus u cTparerus.

3. YnopaneHue Ipyrumu

[Icuxonorus nocnenoBateneir. OCHOBHI TPYNIOBBIX TpolieccoB. KynbTypa B nmuaepcTae.

4. DTuKa B IUJIEPCTBE

OcHoBBI MOpanbHON (GUIOCOPUHN U MIPUHITHUS STUYECKUX PELIEHUIN



AHHOTAUMH K pad04YuM NPOrpaMMam JMCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

OCHOBBI POCCHIICKOM IOCY1aPpCTBEHHOCTH

Heab AMCHUNIMHBI:

dopmupoBaHue y OOYYArOMIMXCS CUCTEMbl 3HAHWH, HABBIKOB M KOMIICTCHIMHA, a TakKke
LIEHHOCTEH, NpaBUJ U HOPM IIOBEJIEHUS, CBSA3AHHBIX C OCO3HAHMEM IPUHAIIEKHOCTH K
poccuiickoMy  OOILECTBY, pa3BUTHEM YyBCTBAa MAaTPUOTU3MA U  TIPAXKIAAHCTBEHHOCTH,
(dopMHpOBaHHEM JTyXOBHO-HPABCTBEHHOTO M KYJIbTYpHOTo (pyHIaMeHTa pa3BUTOH U IEITBHON
JMYHOCTH, OCO3HAIOLIEH OCOOEHHOCTH MCTOpUYECKOro myTu Poccuiickoro rocynapcrsa,
CaMOOBITHOCTD €T0 MOJIMTHYECKOW OpPraHU3aluy U COTPSDKEHUE JIMYHOTO IOCTOMHCTBA U ycIiexa
C OOIIIECTBEHHBIM IPOTPECCOM M IMMOTUTHYECKON CTa0MIBHOCTHIO CBOCH PoHMHEL.

3agauyd AUCHUILINHBI:

- IPEACTAaBUTh UCTOPHIO Poccuu B €€ HenpepbIBHOM LIMBWIN3ALMOHHOM U3MEPEHUH, OTPA3UTh €€
Han0oJiee 3HaYMMbIe OCOOCHHOCTH, IPUHLIUIIBI U AKTyallbHbI€ OPUEHTHUPBI;

- PacKpbITb LIEHHOCTHO-IIOBEJACHYECKOE COAECP)KAHUE YYBCTBA TI'PAKIAHCTBEHHOCTH U
MaTPUOTH3Ma, HEOTJICIUMOTO OT Pa3BUTOTO KPUTHUYCCKOTO MBIILUICHUS, CBOOOAHOTO pPa3BUTHUS
JUYHOCTH M CIIOCOOHOCTH HE3aBHCUMOTO CYXKICHHS 00 aKTyalbHOM IOJIUTUKO-KYIbTYPHOM
KOHTEKCTE;

- paccMOTpeTh (pyHIaMEHTadbHbIE OCTHIKEHHS, H300pETEeHHUs, OTKPBHITUS U CBEPIICHHUS,
CBSI3aHHBIE C PA3BUTHEM PYCCKOM 3€MIIM U POCCUUCKON IMBWIM3ALMH, MPEICTABUTh UX B
AKTyaJIbHOM M 3HAUYMMOW IIEPCIIEKTHUBE, BOCIMUTBHIBAIOIIEH B TIpPaXJIaHUHE TOPAOCTb U
COIIPUYACTHOCTb CBOEH KYJIbTYPE U CBOEMY HAPOAY;

- IPEACTABUTH KJIFOYEBBIE CMBICIIBI, STUYECKUE 1 MUPOBO33PEHYECKUE JOKTPUHBI, CIOKUBLINECS
BHYTPM  pPOCCHUMCKOM  IMBHIM3alUUd U OTpaxkalliue €€  MHOIOHAllMOHAJIBHBIMN,
MHOTOKOH(ECCHOHAIbHBIN U COIMIAPHBIN (OOIIMHHBIN) XapaKkTep;

- PacCMOTpPETh OCOOCHHOCTH COBPEMEHHOM TTOMTHIECKOW OPTaHU3aIlii POCCHICKOTO 00IIIeCTBa,
Kay3aJIbHYIO TIPUPOY M CHEIU(PUKY €r0 aKTyaIbHO TpaHC(OpMAIINK, IICHHOCTHOE 00ECIICUCHIE
TPAAULIMOHHBIX  WHCTUTYIMOHANBHBIX  pEIIeHMH W 0oCOoOyl  IOJHBapUaHTHOCTH
B3aMMOOTHOIICHHI POCCUHCKOTO TOCyapcTBa U o0IIecTBa B (peiepaTuBHOM U3MEPEHHH,

- HCCIeNI0BaTh HanboJiee BEpOSITHbIE BHEIIHME W BHYTPEHHUE BBI3OBBI, CTOSIIUE MEpes JTUIIOM
POCCHICKOM IMBMIIM3AIMM U €€ TOCYAapCTBEHHOCTbIO B HACTOSAIIMA MOMEHT, 0003HAuUThH
KIIFOUYEBBIE CLIEHAPUU €€ TIePCIIEKTUBHOTO Pa3BUTHS;

- 0003HauuTh (yHAAMEHTaJIbHbIE LEHHOCTHbIE TMPUHLUIB (KOHCTaHTBI) POCCHICKOM
IUBWIN3AIUN (€IUHCTBO MHOrooOpa3usi, CyBEpEeHUTET (CWia M JIOBEpHE), COoIlacue u



COTPYAHHUYECTBO, JIIOOOBb U OTBETCTBEHHOCTb, CO3UIAHUE U Pa3BUTHE), a TaKXKe CBSI3aHHbIC
MEXIy COOOW IIEHHOCTHBIE OPUEHTUPBI POCCUHCKOTO LMBUIM3ALIMOHHOTO Pa3BUTHS (TaKue Kak
CTaOUIIBHOCTb, MUCCHSI, OTBETCTBEHHOCTD U CIIPABEIJINBOCTD).

ITepevyenb miIaHMpPyeMbIX pe3yJIbTATOB 00y4YeHHs M0 JUCHHUILINHE (MOAYJII0)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIUECs T0JIKHbBI
3HATh:

— (byHI[aMCHTaJ'IBHBIe HECHHOCTHBIC ITPHWHIMIIBI pOCCHﬁCKOfI OUBHIIM3allN (TaKI/Ie Kak
MHOFOO6pa3I/I€, CYBEPCHHOCTB, COIJlaCu€, OOBCPUE H COSI/I,Z[aHI/Ie), a TaKXC ICPCICKTHBHBIC
HEHHOCTHBIC OPUCHTHUPBIL pOCCHfICKOFO MHUBUJIN3AIMUOHHOI'O Pa3BUTHUSA (TaKI/Ie KakK CTa6I/IJ'IBHOCTB,
MHCCHsA, OTBETCTBEHHOCTD U CIIPABEAJINBOCTD,

— 0COOEHHOCTH COBPEMEHHOW POCCHICKON TOCYIapCTBEHHOCTHM M aKTYaJIbHO ITOJIUTHYECKOE
yCTpOﬁCTBO CTpaHbl B IHUPOKOM KYJIbTYPHO-OUCHHOCTHOM HW HCTOPHUYCCKOM KOHTCKCTC,
BOCIIPUHHUMATDH HGHpCpI:IBHI:IfI XapaKkTep OTEYCCTBCHHOM HCTOpUHU H MHOFOHaHI/IOHaJII)HI)If/'I,
LBWIN3AMOHHBIA BEKTOP €€ Pa3BUTHSI;

— q)YHI[aMeHTaHBHBIC JOCTHIXCHUA, I/1306peT€HI/I$I, OTKPBLITHA W CBCPLICHUA, CBA3AHHBLIC C
pa3sBUTHEM pYCCKOﬁ 3EMJIM U pOCCHﬁCKOﬁ HUBUJIIM3allUK, IMPCACTABIATL UX B aKTyaanoﬁ n
3HAYUMOU ICPCIICKTUBE

— 0COOEHHOCTH COBPEMEHHOM MOJIUTUYECKON OpraHU3al[Mi POCCUNCKOI0 O0IIECTBA, Kay3albHYIO
opupoay M creuuduKy ero axkTyajJbHOM TpaHcQopMallM, LEHHOCTHOE oOecrneueHue
TPpaAULIUOHHBIX HHCTUTYLIUOHAJIBbHBIX pemeHHﬁ n OCO6YIO IIOJIMBAPHUAHTHOCTD
B3alMOOTHOLIEHUH POCCUICKOI0O TocyapcTBa U o011ecTBa B (he1epaTuBHOM U3MEPEHHH.

yMeTb:

— aJIeKBaTHO BOCIIPUHHUMATh aKTyaJIbHbIE COLMATIbHBIE U KYJIBTYPHBIE PA3JINUUi, YBAXKUTEIBHO U
OepeKHO OTHOCUTHCS K UICTOPUUYECKOMY HACJIEUIO U KYJIbTYPHBIM TPaJAULIUSIM;

— HaXOJWUTb W HCIIOJb30BATh HeO6XOI[I/IMy1-O AJIs1 CaMOpPAa3BUTUA U B3aUMOACUCTBHUS C APpyruMunu
JJIOAbMHA I/IHCI)OpMaI_II/IIO O KYJIbTYPHBIX OCOOCHHOCTSAX H TpaauluAaX pPas3IMYHbIX COHNHUAJIBHBIX

rpymm;

— MPOSABJIATH B CBOEM MOBEACHUM YBAXXUTEIBHOE OTHOLIEHHE K MCTOPUYECKOMY HACIEAUI0 U
COLMOKYJBTYPHBIM TPAIUIUAM PA3JIMUHBIX COLMATBHBIX TPYIII, ONUPAIOIIECECs Ha 3HAHHUE ATAIlOB
HMCTOPUYECKOTr0 pa3BUTHs Poccuu B KOHTEKCTE MUPOBOM UCTOPUU U KYJIBTYPHBIX TPAIULIAA MUPA;

- BLI6I/IpaTI> HEHHOCTHBIC OPUCHTHUPHI U I'PAKIAHCKYIO ITO3UIHUIO, ApT'YMCHTUPOBAHO O6Cy>K,[[aTB u
peuiaTtb HpO6HCMBI MHPOBO33pPCHYCCKOTO, O6IJ.ICCTB€HHOFO " JIMYHOCTHOTI'O XapaKTepa.

BJAACTh:

— HaBBIKaMU TOJIEPAHTHOI'O BOCIIPUATHS COLMAIBHBIX U KYJIbTYPHBIX PA3IN4Mii, YBAXKUTEIBHOIO
1 6epeXKHOT0 OTHOIICHHUS K HCTOPUYECKOMY HACIEAUIO M KYJIbTYPHBIM TPAIULIUAM;

— Pa3BUTBIM YYBCTBOM TIPaAXJAHCTBCHHOCTU MW IIAaTPUOTH3Ma, HABBIKAMH CaMOCTOATCIIBHOI'O
KPUTHYCCKOT'O MBIIJICHUSA



— HaBBIKAMHM apTyMEHTHPOBAHHOTO OOCYXICHMSI U pPEUIeHHs] MpoOJeM MHUPOBO33PEHUYECKOTO,
OOIIECTBEHHOTO U JINYHOCTHOTO XapaKTepa;

— HaBbIKaMHM OCO3HAaHHOI'O BLI60pa HCHHOCTHLBIX OPUCHTHUPOB U Fpa)I(I[aHCKOﬁ IIO3UIIHH.

Tembl U pa3aennl Kypca:
1. Yto takoe Poccus?

[Tpupoano-reorpapuyeckue ocodeHHoctu Poccunm B ee MCTOPUYECKOM pa3BUTUHU. Pecypcsl,
TEPPUTOpUS, NPUPOAA. DKOHOMUUYECKOE pa3BuUTHE Poccuu, TpyoIHOCTH M BO3MOXHOCTH POCTA.
ConunanbHO-TIOIUTUYECKNE XapaKTEPUCTUKU UCTOPUUECKOM U coBpeMeHHOoM Poccun. Hacenenue
Poccun, ero nemorpaduueckue napameTpbl. «PyccKuil KpecT» M MOMBITKH €ro MPeoI0JICHHS.
Yenoeueckuii motennuan Poccun. Crienmdpuka MHOTOHAIIMOHAIEHON 1 MOTMKOH(ECCHOHATBHOM
POCCUHCKON KyIbTypbl. ['€pOoM W aHTUIrepoM pPOCCUMCKOW HCTOPUU U COBPEMEHHOCTH.
Baxneiimme BbI30BBI, IPEOAOJIEHHBIE FOCYAAapCTBOM U HapoaoMm Poccuu. JlocTrkeHns U ypOKH
MEPEeKUTBIX ~ UCTBITaHUK. Poccuiickoe  00IIeCTBO, €ro  KIIOYEBHIC  XapaKTCPUCTHUKH.
[ToBcenqneBHOCT, W OBITOBast KyJIbTypa POCCHUHCKOrO Hapoja. BaxueWiue TOCTHXKEHUS,
OTKPBITHSI M CBEpPUICHUS, CHEIAHHBIE POCCUMCKMM HApPOAOM U €r0  BBIIAIOLIMMUCS
npenacraBuTessiMU. ['ocynapcTBeHHble U HehopmaabHble cUMBOJIBI Poccuu. 3HakoBble UjeiiHbIe
TE€YEHUs B UCTOPUU U COBpeMeHHOcTH Poccun.

2. Poccuiickoe rocynapcTBO-IUBUIN3ALUS

[ToHsTHE «LIMBUIIM3ALKUWY, TUBUIM3ALMOHHBIN HOIXO0/, €r0 3apOKIECHUE H OCHOBHBIE KATETOPHH.
Teopetnku nMBHIM3aMOHHOTO moxaxona: Jlanunesckuit, lllmenriep, ToiHOW, XaHTHHITOH.
DEeHOMEH POCCHUICKOr0 HMBUIM3AUMOHU3MA. [I0Ch 1 MUHYCHI LIMBWJIM3ALMOHHOTO MOJXO0AA.
Konkypupyromue Hay4YHble MapagurMbl — (OPMAIMOHHOTO IIOAX0Ja, HAIMOHAIU3MA,
COITMAIBHOTO KOHCTPYKIMOHMU3MA. (OCOOEHHOCTH IHMBWJIM3AIMOHHOTO pa3BuTus Poccum.
MHoroHanMoHanbHbIM  (HaJHALMOHAIBHBIN) XapakTep poccuiickoro oOmiectBa. PeHoMeH
coBerckoro Hapopa. Ilepexon or mmmepckoil k (enepaTuBHON OpraHu3alUU TOCYJapcTBa U
obmiectBa. OOBENUHAIONINE COLIMYM MPOEKTHI, COOBITHS, MPAKTUKU. MEXIMBUIN3AIMOHHBIN
JUanor BHyTpu U BoBHe Poccuu. I'moGanbHblil Mup u nudunuzannonHoe passutue. L{udposoe
«OTKpBITOE OOIIECTBO» M COXpaHEHHE CHEIMU(PUKA POCCHICKOW IUBWIM3AIMN. BrusHue
ypOaHHU3aluy Ha IMBUIN3AIMOHHOE pa3BuThe. «OcobeHHas cTaTh» U Muccus Poccun B uaeitHoM
HACJIETUU OTEYECTBEHHBIX M 3apyOexHbIX (punocooB, HCTOPUKOB, MOJIUTHUKOB, AesTeneit
KYJbTYpbl, ICKYCCTBA U HAYKH.

3. Poccuiickoe MUpOBO33pEHHE U IIEHHOCTH POCCUMCKOM ITMBUIN3AIINH

[Tonsatue «mupoBO33peHus» (ero anamoru). Teopus Bompoca. MuHpPOBO33peHHE Kak
(byHKLIMOHANIbHAS cHcTeMa. MHpPOBO33peHUYECKass CHCTeMa POCCHMCKOM  LMBUIM3ALUU.
AKTyaJlbHBIE BOIIPOCHI POCCUICKOIO MUPOBO33peHus. KiltoueBble MUPOBO33pEHUYECKUE MTO3ULINN
Y TIOHSATUS, CBSI3aHHBIE C POCCUMCKON UIEHTUYHOCTBIO, B ICTOPUUYECKOM U3MEPEHUN U KOHTEKCTE
poccuiickoro denepanuzma. AKTyajdbHas MOJENb MATUIIEMEHTHOW «CHUCTEMHOM Mojenu
MHUpPOBO33pEHUS» (€AMHCTBO MHOrooOpasusi, cujia M OTBETCTBEHHOCTb, COIJlacMe€ U
COTPYAHUYECTBO, TI0OOOBH U JI0BEpUE, CO3UAAHUE U pa3BUTHE). KOMMYHHMKaIIMOHHbBIE TPAKTUKH U
rOCyJapCTBEHHbIE pELICHHsI B 00JIacTH (OPMHUPOBAHUS MHPOBO33PEHHs (KJIIOUEBBIE OIMOPHI
HApOJHOW MaMsiTH KOHCTPYHpPOBaHHE CHUMBOJOB). KiltoueBble 3J€MEHThl CHUCTEMHOW MOJeNu
MHUPOBO33pEHUs (UEJIOBEK — CeMbsl — OOIIECTBO — rOCYAapcTBO — cTpaHa). Ee penpesenTanuu
(CUMBOJIBI — MJI€U U SI3BIK — HOPMBI — PUTYaJIbl — UHCTUTYTHI). TpaJullnOHHAs CUCTEMA [IEHHOCTEN



POCCHIMCKON LMBWIM3ALMM KaK OCHOBA OOLICHAIMOHAIBHOTO €AMHCTBA: COCTaB U HepapxHsl.
OO1ecTBeHHBIE UEaIbl POCCHICKON HMBMIIM3ALMU. Peluruo3nsie opraHu3aluy Kak akTOPbI
(bopMHpOBaHHUS KIFOUEBBIX 3JIEMEHTOB MUPOBO33PCHUSI.

4. Ilonutnueckoe ycrpoiictBo Poccun

OCHOBBI KOHCTHTYI[THOHHOTO CTpOsi coBpeMeHHOl Poccuu u ero ncroku. OCHOBHBIE MTPUHIIMITBI
rOCy/IapCTBEHHOI'O0 YCTPOMCTBA: NMPUHIMUN pa3lieNeHUus BIACTeH, IEMOKPAaTUYECKHUE OCHOBBI.
['ocynapcTBeHHO-TIOIUTHYECKAs OpraHu3alus poccuiickoro obmiectBa. MaTpUUHBIM XapakTep
poccuiickoi moJUTUKHA. KilroueBble 3JI€MEHTBl POCCHIICKOM TOCYJIapCTBEHHOW OpraHU3allvH.
Koncturymuss Poccuu, ee uctopus U COBpEMEHHOCTh. ['eHeasorus BeAyIUX MOJUTUYECKHUX
WHCTUTYTOB, WX HCTOpHS, TMPUYWHBI M CIEACTBUS TpaHchopmanuu. VcTopus poccHiicKoro
npeacTaBuTeNbCTBA.  CyIECTBYIOIIME  TOCYJAPCTBEHHbIE UM HAIIMOHAIBHBIE  MPOEKTHI
JOJITOCPOYHOTO PA3BUTHS CTPAHBI, UX 3HAYCHHE (KIIFOUEBBIC OTPACIH, KaJIpbl, COMAbHAs cepa).

5. BbI130BBI Oy1y11Iero U pa3BUTHE CTPaHbI

['mobGanpHBIE TpPEHABI W OCOOCHHOCTH MHPOBOTO pa3BUTHS Ha COBPEMEHHOM JTarle.
Hemorpaduueckre, 5KOHOMHUECKHE, TEXHOTCHHBIE, IKOJIOTUYECKUE MPOOIIEMBI, X aKTyaJIbHOCTh
st Poccutickoit @enepanuu. [Tpodiiema obpasza Oymymiero. CyBepeHUTET CTpaHBI U €T0 MECTO B
CIIEHAPUSAX TMEPCIEKTUBHOTO PAa3BUTHUSI MHpPAa U POCCUUCKOW UMBWIM3alMU. [leHHOCTHBIE
OPUEHTHPHI ISl pa3BUTHs U npouseranus Poccuu. ConmmumapHOCTh, €UHCTBO U CTAOMIIBHOCTH
POCCHIICKOTO O0OIeCTBA B IMBHJIU3AIMOHHOM H3MepeHuH. CTpemiieHHe K KOMITPOMHCCY,
IBTPYU3M U B3aUMOIIOMOIIb KaK 3HAYMMbIE TTPUHITUIIBI POCCUUCKON TTOJIUTUKH, KaK BHYTPEHHEH,
Tak W BHEIIHeW. OTBETCTBEHHOCTh M MUCCUS KaK OPUEHTHUPHI JUYHOCTHOTO U OOIIECTBEHHOTO
pasButusa. CropaBeIMBOCTh M MEPUTOKpATHSI B POCCHHUCKOM OOIIECTBE: TPATUIUU H
coBpeMeHHOCTh. [IpoOiembl (opMHUpOBaHHS TPEIACTABICHUS O KOMMYHHUTAapHOM XapaKTepe
POCCHUICKON TpaXkIaHCTBEHHOCTH, HEPA3PHIBHOCTH JIMYHOTO ycrexa v 0J1arococTosius PoiuHeL.
CTaOWIBHOCTh KaK KIFOYCBOW pPE3yNIbTAaT MPEANISCTBYIOMUX ACCATUICTHH KOHCOJIHMIAINN
POCCUICKOH MOJTUTUYECKON CUCTEMBI



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U (PU3UKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

OTtpaciieBbie pbIHKH

Heab AMCHUNIMHBI:

U3y4eHHE OCHOBHBIX Mojenell popMupoBaHus U (GYHKIMOHUPOBAHUS PA3HOTO PO/ PHIHOYHBIX
CTPYKTYP, IPUHIIAIIOB OBEJCHUS (PHPM Ha Pa3HBIX PhIHKAX, MOCIEACTBUS TAKOTO TIOBEACHUS JIS
HSKOHOMUKH B I1I€JIOM, BAPUAHTHI OTPACIIEBOM ITOJIMTHKU IOCYAApCTBA.

3agauu AMCHMILINHBI:

° HAaY4YUTh UCII0Jb30BAaTh OCHOBHBIC MOACIIN PBIHOYHBIX CTPYKTYP
IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 10 JUCHHUILIMHE (MOYJIIO)
B pe3ynbrare ocBOCHUS AUCIUIUIIMHBI 00YYaIOIUECs JOJIKHBI

3HATh:

CHOBHBIE  TEHACHUMM WU3MEHEHUsS  COLMAIbHO-DKOHOMHUYECKHUX  I10KA3aTeJIel,0CHOBHBIE
SKOHOMUYECKHUE TOHATHUSI, PACKPBIBAIOIIME COIEPKAHUE SKOHOMUYECKOM NESITEIbHOCTH U UX
B3aMMOCBS3b; LI€JIM, 3aKOHBI, [T0KA3aTeIM SKOHOMUYECKON AEATEIIBHOCTH HAa MUKPO- Makpo- U
MHPOBOM YpPOBHE; OCHOBHBIE CYOBEKTHI CHCTEMBI HKOHOMHUYECKHX OTHOIICHHH U WX
HPKOHOMUYECKHE HHTEPEChl; U €€ POJb B Pa3BUTUU JKOHOMHKH; aKTyaJbHbIe MPOOIEMBI U
TEHJICHIMU Pa3BUTHS COBPEMEHHON PHIHOYHOW SKOHOMMKH; POJIb TOCYAapCTBA B SKOHOMHUKE HA
Pa3HBIX YPOBHSIX 3KOHOMHUYECKON CUCTEMBI

yMeTb:

WCIIOJIH30BATh JJAHHBIE OTEYECTBEHHON U 3apyOEKHON CTATUCTUKH O COITUATBHO-9KOHOMHYECKHUX
Mpoueccax M SABJIEHUAX, NPUMEHATh TEOPETUYECKHE 3HAHUS IS aHalli3a XO3SMCTBEHHBIX
mpo0JeM MUKPO U MAaKpOYPOBHEH; BBIJICIATH aKTyallbHbBIE TPOOJIEMBI COBPEMEHHON IKOHOMUKH,
OLICHUBATh COCTOSIHME W TEHACHUWU Pa3BUTUA HAUUOHAIBHOW M MUPOBOM 3KOHOMHUKH; BUJETH
CBSI31 DKOHOMUKH, TTOJTUTHKH, COIIMAIBHON U JYXOBHOM c(pep B )KU3HU 00IIECTBA

BJAJ€Th:

HaBbIKaMU OLICHKU COACPIKaHUA U nenen u HpO6JICM 9KOHOMHUYECKON MOJIUTHKHU rocyaapcrBa,
CaMOCTOATCIIBHOT'O aHAJIN3a aKTYaJIbHbIX HpOGJ’IeM COBpeMeHHOﬁ pBIHO‘IHOfI O9KOHOMHKH Ha BCECX
€C YpPOBHAX: MHUKPO, MAKpPO W MCKIAYHAPOAHOM; BBIACICHHUA COHUAJIBHBIX ACIICKTOB
9KOHOMHYECCKOI'O pa3BUTHUA HA YPOBHC IIPCANIPUATUA U HaIlMOHAIBHOW CHCTEMBI



Tembl U pa3ennbl Kypca:
1. BBenenue B 5KOHOMUKY OTPAcieBbIX PHIHKOB

@upma, peIHOK M OTPACib: MOAXOIBl K onpezaeneHuio. OO00IIEHHbIE PHIHOYHBIE CTPYKTYPHI.
TuIbl ppIHOYHBIX CTPYKTYP

2. KonreHTpanus mpoaaBIioB Ha PHIHKE

baprepbl Bxoma Ha pBIHOK, ciusiHUS W morjoumeHus ¢upm. Ilokazarenu poIHOYHOM U
MOHOIIOJIbHOH BiacTu Ghupm

3. LleHoBast TMCKpUMUHALIMS

Bunpl, Tunel, ¢aktopel 1eHOBOW auckpuMuHaAIMH. CrocoObl peanu3alud  [IEHOBOU
nuckpuMuHaIuu. OcoOeHHOCTH

WHIUBUIyaJIbHOW 1IEHOBOM AUCKpuMUHanuu. CoBepleHHas IEHOBast TUCKPUMHUHAITHS.
4. 'ocynapcTBeHHas MOMUTUKA (OPMUPOBAHUS U PETYIHUPOBAHUS OTpacieit

rOCYI[apCTBeHHaH IMPOMBIIIJICHHAA ITOJIMTHKA. PerJ'II/IpOBaHI/IC JACATCIIbHOCTH



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJ/jieHHOCTB: YHIpaBjieHHe HHHOBAIIUAMU B OU3Hece

IloBenenyeckasi IKOHOMHUKA

Heab AMCHUNIMHBI:

c(hOpMHUPOBATH Yy CTYACHTOB MEXIUCIUIIMHAPHOE MOHUMAHKE MPOIIECCOB MPUHATHS PEIICHUN
IyTEM H3YYECHUS PA3JIMYHbIX SKOHOMHYECKUX MOJENEH, KOHCTPYMPOBAaHHUS M IIPOBEACHUSA
AKCIIEPUMEHTOB, IPUJIOKEHHS MTOJTYYEHHBIX 3HAHUM K KOHKPETHBIM KecaM.

3agauu AMCHUIINHBIL:

1) u3y4nTh OCHOBHBIE SKOHOMHMYECKHE IOJAXOJbl K pallMOHAIbHOCTH, CTPaTETUYECKUM
B3aUMOJICUCTBUSIM, PUCKY U BPDEMEHHU;

2) HO,I[pO6HO PACCMOTPETh MOBECACHYCCKHUEC OTKIIOHCHHUA 1 HOBBIC DKOHOMHUYCCKHUEC MOJCIN

3) cBsi3aTh U3YYEHHYIO TEOPUSI U NPAKTUUECKHUE PE3YyJIbTAaThl, a TaKKE SKCIEPUMEHTAIbHYIO
METOIOJIOTHIO, C PA3IMYHBIMH CUTYAIMSIMH U BOIIPOCaMHt B cdepe Onu3Heca / MEHEKMEHTa

4) TONYYHTh TpaKTUYeCKuid omnblT (1) aHamu3a W KOHCTPYMPOBAHUS OPUTHHAJIBHBIX
SKOHOMHYECKHMX Mojenel; (il) Iu3aiiHa W OpraHU3alMM COOCTBEHHBIX DKOHOMHYECKHX
HKCIIEPUMEHTOB

ITepedyenb miIaHMpPyeMbIX pPe3yJIbTATOB 00yYeHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOMKHBI
3HATh:

- OCHOBHBIE SKOHOMHYECKHE MOJAXO0/IbI K PAllHOHATBHOCTH, CTPATETMYECKUM B3aUMOJICHCTBHSIM,
PHCKY U BPEMEHH

yMeTb:

- CBSI3aTh M3YYEHHYIO TEOPHUS U MPAKTUYECKHE PEe3ylbTaTbl, a TaKXKe AKCIEPUMEHTAJIbHYIO
METOJI0JIOTHIO, C PA3JINYHBIMU CUTYAI[USIMU M BOIIpOCaMU B cepe On3Heca / MEHEe)KMEeHTa

BJAaJ€Th:

- HAaBBIKOM aHajiu3a W KOHCTPYUPOBAHHA OPUTHHAIIBHBIX 3SKOHOMHYCCKUX MOHCHCﬁ, a
TaKkke Iu3aliHa U opraHuzanuu COOCTBEHHBIX YKOHOMHUYECKHX. 3KCHepI/IMeHTOB



TeMbl U pa3jesibl Kypca:
1. ParimonanbHOCTh

KOHI.[GHI_II/IH pallOHAJIBHOI'0 IMOBEACHHA B HECTPATCTUUYCCKHUX M CTPATErMYCCKHUX CHUTyalusX.
OHpe,I[eJ'IeHI/IH palmuOHAJIBHOCTH C TOYKH 3PCHHA 3KOHOMHUKH U IICHXOJIOTHH. OTKJIOHEHHSA OT
panoOHaJIbHOCTH.

I[OHYCTI/IMBIC AJIBTCPHATUBLI, U IIPCAIIOYTCHUS.

BI/IHapHBIe OTHOIICHUS, OIIMChIBAOOIUEC IIPCAIIOYTCHUA PAOUOHAIIBHOIO HWHIAUWBUIA, W HUX
cBoiicTBa. Heoknaccuueckue IpCAIIOUYTCHUA.

[IpencraBnenne mpeanouTeHu QyHKmmen mose3HocTr. CBOWCTBA MPEANOYTeHUN U (QYHKIUU
IIOJIE3HOCTH.

ParmonanbHbIi BEIOOpP B HECTPATETUYECKUX CUTYALUsX KaK PeIICHHE IKCTPEMATIbHON 3a1a4H.

2. DBpUCTUKHU

3BpI/ICTI/IKI/I U CUCTEMATHYECKHE OIIHNOKHU BLI60pa. MapKeTI/IHF U IIPAKTUYICCKas POJib.

TexHonornueckoe MHOKECTBO U €TI0 CBOMCTBA. TeXHOIOTHIECKOE€ MHOKECTBO U €0 CBOMCTBA
3aaya MpoU3BOJIUTENS U €€ CBOWCTBA. Y CIIOBUE CYIIECTBOBAHUS (DYHKLIMU IPUOBLIN.

Teopm{ HBOﬁCTBCHHOCTH B OIIKMCaHUMM IIOBCACHMUA HOTpe6I/ITeJ'I${ H  ITIPOU3BOIUTCIIA.
Boccranosnenue Hpe,Z[HO‘{TeHI/Iﬁ HOTpe6I/IT€J'I$I (TCXHOHOFI/II/I HpOI/ISBOI[I/ITeJ'IH) Ha OCHOBC €Io
MMOBCACHUYCCKUX XaPAKTCPUCTHUK.

HuddepennmanpHplie cBOMCTBA 3a1a4U TOTPEOUTENS.

3. HpI/IH}ITI/Ie peH_IeHI/Iﬁ B YCJIOBUAX HCONPECACICHHOCTU U pUCKA

Puck, HeonpeneneHHOCTh U BOCIPUSTHE BEPOSITHOCTEM B MOBeAECHUU JroAeld. OTKIOHEHUS OT
KJIACCUYECKUX MOJeNIed M Teopus NEepCleKTUB. DBIOKEeTHOE MHOXECTBO B IPOCTPAHCTBE
KOHTHHTeHTHBIX Onar. OTHomeHue k pucky. [Ipemus 3a puck. PanxupoBanue MHIUBUIYYMOB I10
UX OTHOLIEHHIO K pucky. CToxacTuueckoe foMuHupoBanue . Moaens Mapkosuna u CAPM.

4. OCHOBBI AKCITEPUMEHTATbHON SKOHOMUKH

Metononorus 3KCHepuMEHTAIbHON SKOHOMUKH. JlaGopaTopHble M NpOYHME 3KCIEPUMEHTHI.
IIpuHIUMIIBI 1U3aliHA DKCIIEPUMEHTOB.
[TapeTo-onTUManbHBIE COCTOSHUAS DKOHOMUKH U UX XapAKTEPUCTUKHU.

Cas13b paBHOBecus 1 [lapero-ontumyma. Teopembl 671arocoCTOSHHUS.



SAnpo >KOHOMUKH | ero cBoicTBa. CBs3b siipa W paBHOBECHA. SApo M paBHOBECHE B OOJIBIIUX
HKOHOMUKAX.

KBa3unuHeliHas 5KOHOMHKA U YaCTHOE PABHOBECHE.

[Tpunoxxenus Mozaenu obuiero paBHoBecus. O0IIee paBHOBECHE B YCIOBUAX HEOIPEIEICHHOCTH:
Monenb Jppoy-[ebpe ¢ oOycnoBieHHbIMH ToBapamu. IIpumep: sKkoHOMHKa oOMeHa ¢
00yCIIOBIICHHBIMHU TOBapaMH MPU HATWYUH/OTCYTCTBUU arperupoBaHHOIO PHUCKa.

PaBHoOBecue B Mojenu ¢ mocieaoBaTelbHONW Toprosiei (paBHoBecue Pannepa). Konkypentnoe
paBHOBecre Ha (oHmoBOM pbIHKE. CBsI3p MEXay paBHOBecueM Dppoy-lledpe u paBHOBecHEM
Pagnepa ¢ monmHo# cucremoii ponmoBeIx peiHKOB. CBoiicTBa paBHOBecus PamHepa B curyanuu
HETOJIHOM cucTeMbl (poHI0BBIX prIHKOB Teopema Moaunbsanu-Musuiepa.

5. MexBpeMeHHOH BBEIOOD

Bormpockl mianupoBaHus U OICHKU Oyaymiero. JluckoHTupoBaHue. PeaibHas olieHKa MPOTUB
TEOPHH.

6. CTpaTel"I/I‘leCKI/IC B3aUMOJCUCTBUSA U AYKIIUOHBI

Teopust urp U MOJEIMPOBAHUE CTPATETMUYECKUX B3auMoAeWcTBUNA. ONTHMaNbHOE MOBEACHUE B
TaKUX B3aUMOJECCTBUSX.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (PU3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

IIpakTuka nporpaMmmupoBanusi Ha Python

Heab AMCHUNIMHBI:

Hayuntb cTyneHTOB mporpaMMupoBaTh rpadudeckue NpuiaokeHus Ha s3bike Python 3 kak
CaMOCTOSITENIbHO, TaK M B TPYIIE, C HCIOJIb30BAHUEM CHCTEMBI KOHTPOJS Bepcuil git u
COOJIIO/ICHHEM IIPUHIUIIOB Ka4eCTBa KOJa.

3agauu AMCHUIINHBIL:

1. 3akpemyieHHWEe Ha TPHUKTHKE 3HAHUA CHUHTAKCHYECKMX KOHCTpyknuii Python 3 kak
(GYHKIMOHAIBHOTO H 00BEKTHO-OPHEHTUPOBAHHOTO S3BIKA;

2. (bOpMI/IpOBaHI/IC KYJIBbTYPbI CO3JaHUA YUTA0EIHLHOTO KoJa,

3. pasBuTHE y 00y4aroniuxcs HaBbIKa MPUMEHEHUs sA3bIka Python 3 i co3manus macmTaOHBIX
IIPUIIOKEHUH;

4. o0yueHre MPOEKTUPOBAHHUIO MMPOTPAMMHOI0 0OeCIIedeH sl Yepe3 JeKOMIOo3HuIHI0 npoekTa [10
Ha GYHKIHMH, 0OBEKTHI U MOYIIH;

5. popmupoBanue HaBbIka pazpadotku [1O ¢ ucnonb30BaHNEM CUCTEMbI KOHTPOJISI BEPCHiL, B TOM
qucie B paboyeil rpymre.

IlepeyeHs NJIAHUPYEMBIX Pe3yJaIbTATOB 00y4eHHs MO JUCHUILIMHE (MOIYJII0)

B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- IPOABUHYTbIE CHHTAKCHUUYECKHE KOHCTPYKIMHU si3bIka Python 3;

- IpUEMBI Pa3pabOTKU MPOTPaMM «CBEPXY-BHU3» U «CHU3Y-BBEPX»;

- Mexanu3Msl peanuzanuu OOIT Ha Python 3;

- OCHOBHBIE MaTTepHBI IPOEKTUPOBAHUS B peann3anuu Ha Python 3;

- U/ICOJIOTHIO MOAYJIBHOTO M 00BEKTHO-OPUEHTHPOBAHHOTO TIOAXOA;

- IPUHITUIIBI CO3JJaHHSI KAYeCTBEHHOT'O YATA0ETHLHOTO KOJIa;

- cI0coOBI TECTUPOBAHUS KOJIa, B TOM YHCIIe METOAUKY MOAYJIHHOTO TECTUPOBAHUS;

- TUIIOBBIC PCUHICHUA, IPUMCHACMBIC JIs1 CO3JJaHUS IIPOTpaMM.



yMeThb:
- pa3pabareiBaTh YuTAOEIBHBIC IPOTPaMMBbI Ha s3bIKE TporpaMmupoBanus Python 3;

- HCIIOJIB30BAaTh KaK BCTPOCHHYIO, TaK U AOCTYIIHYIO B Cetn JOKYMEHTAIIHUIO I10 oubinoTekam
Python 3;

- IPUMEHSATH 00BEKTHO-OPUEHTHUPOBAHHBIN MTOIXO]] 11l HAITMCAHUS ITPOTPaMM;
- CO3/1aBaTh JIONOJHUTEIIbHBIC MOAYIIH U TTakeThl Ha Python 3 111 OCHOBHOM IPOrpaMMBl;
- MOJIB30BaThCs OMOIMOTeKaMu unittest u doctest 1yst KoHTpOs Kavectsa [10;

- pa3pa6aTHBaTb nporpamMmMbl Kak HHIAUBHUAYAJIbHO, TaK WU B KOMAaHAC, C HCIIOJIB30BAHHUCM
COBPCMCHHBIX CPCACTB HAITMCAHUA U OTJIAAKH IIPOIpaMM.

BJIaJIeTh:

- OJIHOM M3 UHTETPUPOBAHHBIX cpell pa3paboTku mporpamm ams s3bika Python 3;

- CpelICTBaMU OTIAJKU U MHTPOCIIEKINU Ha sizbike Python 3;

- HHCTPYMEHTApUEM OJTHOM U3 OMOIMOTEK IS CO3/aHus IpaUUECKUX MPUIIOKCHHIA,
- OCHOBHBIMH KOMaHJIaMU CHCTEMbI KOHTPOJISl BEpCHii git;

- MHCTPYMEHTaMHU OpPTaHU3aIi KOMaHIHOW PaOOTHI.

TeMbI U pa3jeiibl Kypca:

1. CtpykrypHoe nporpammupoBanue. [Ipoextuposanue I[10
WHKancynauus oTBETCTBEHHOCTH B (DYHKITHIO.
ITpoexTrpoBaHue «CHU3Y-BBEPX).

JlekoMmo3uIysl.

[TpoexkTrpoBaHNe «CBEPXY-BHU3.

2. MonynbpHOE pOrpaMMHUpPOBaHUE

L{enb ¥ NpUHLIMI pa3esieHus] Ha MOYJIH.

Coznianue Moayseil ¥ akeToB.

PacmmpenHble BO3MOXHOCTH UHCTPYKIUU import.
[TpopaboTka 1 JoKyMeHTalus uHTepderica Moays.
Jlokanu3anus nepeMeHHbIX.

3. OO6bEKTHO-OPUEHTHUPOBAHHOE IPOIPaMMHUPOBAaHNE
Knaccet u 00bexThI B Python.

Co3anre 1 MHULUAIA3aIHAsl 00bEKTA.



Wukarncynsauus OTBETCTBEHHOCTH B KJIacc.

IIpuHIMIT €UHCTBEHHON OTBETCTBEHHOCTH KJlacca.

OTHolIeHUS! MEXTy KJIacCaMU: HaclleZIOBaHUEe, KOMIIO3HIIMS, aCCOLIMAIINS.
Huarpamma knaccos UML.

4. I'pynirioBast pa3paboTKa Iporpamm

Kackamgnas moznenb pazpadorkun Waterfall.

WreparuBHas pa3zpaboTka.

Pacnpenenenue posieid B IpOEKTe.

JlokyMeHTauus NpoeKTa.

HeobOxonumocts KoHTpOIIs Bepeuil. TepmuHoaorusi.

CucreMa KOHTpOJIS Bepcuil git

Co3znanue v KJIOHUPOBAaHUE pEeno3uTOpHs: git init, git clone, git status.

KonTpons u3menenuii: git diff, git add, git commit, git log, git blame.

Betku git: git branch, checkout, merge.

Cucrema OTCIEKMBAaHUS OIIMOOK B IIPOEKTE U YIPABIEHUS IPOEKTOM.

B3anmnas BBIYMTKA KOJIa U approve.

5. KoHtpousbs kagecTBa Koaa

Hcnonp3oBanue doctest aist Oonucanus U TECTHPOBAHUS (YHKINH, KIIACCOB, MOAYJIEH;
Hcnonb3oBanue OMOIMOTEKH unittest 11st TPOABUHYTOIO MOAYJIBHOTO TECTUPOBAHUS;

Atomaruzanus tectupoanus [10.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

Ipuxkaagnasa puznyeckas KyJbTypa (BUAbI CIIOPTA 1O BLIOOPY)

Heab AMCHUNIMHBI:

CdopmupoBaTh MHUPOBO33PEHUECKYIO CUCTEMY HAYyYHO-TIPAKTUYCCKUX 3HAHWUW M OTHOIICHHE K
(bu3HYECKOI KyIbTYpE.

3agauu AMCUUIIINHBIL:

Jns  nocTWKEHUsT IOCTaBICHHOW  LEIM  NpeAycMaTpUBaeTCs  pelIeHHe  CIEeNYHOLIMX
BOCIMTATEIbHBIX, 00pa30BaTENbHbBIX, PA3BUBAIOIINX U 03[JOPOBUTEIBHBIX 3a/1a4:

- IIOHUMAaHME COLMAJILHOMN poJin (I)HSHHGCKOﬁ KYJBbTYPBI B pa3BUTHU JIMYHOCTU U IIOATOTOBKE €€ K
HpO(l)CCCI/IOHaJIbHOI;’I JCATCIIBHOCTH,

- 3HAHUE HAYYHO- OMOJIOTHYECKUX M MPAKTUICCKUX OCHOB (PM3UUYCCKONU KYJIBTYPHI M 3JI0POBOTO
o0Opa3a XKu3HH;

- (hpopMupoBaHME MOTUBALIMOHHO-LIEHHOCTHOI'O OTHOLIEHUS K (PU3HUECKON KYJIbTYpe, YCTaHOBKU
Ha 3JI0pOBBIH CTWIb KHM3HHM, (U3NYECKOE CAMOCOBEPIICHCTBOBAHWE M CaMOBOCIIHUTAHHE,
NOTPEOHOCTH B PETYJISPHBIX 3aHATUAX (PU3MUECKUMHU YIIPAKHEHUSIMH U CIIOPTOM.

ITepedyenb miIaHMpPyeMbIX pPe3yJIbTATOB 00yYeHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOMKHBI
3HATh:

Marepuan paszgena npeayCcMaTpyUBaeT OBIAJACHAE CTYACHTaMU CUCTEMOW HayYHO-TIPAKTUYECKUX
U ClIelUalIbHBIX 3HaHUN, HEOOXOIUMBIX ISl TOHUMAaHUS MIPUPOJHBIX U COLIMAIIBHBIX MPOILIECCOB
(GyHKIIMOHUPOBaHUS (PU3UYECKOM KYJIbTYpbl OOIECTBA U JIMYHOCTH, YMEHMS UX aJalTUBHOTO,
TBOPYECKOTO  HMCIOJB30BAaHUS JUIsl  JIMYHOCTHOTO M NPO(ECCHOHAIBHOTO  Pa3BUTHUS,
CaMOCOBEPILIEHCTBOBAHMS, OpraHU3alliy 37J0POBOTO CTHJISA KM3HU MPU BBIIOJHEHUH Y4E€OHOM,
pohecCHOHANBHOM U COLMOKYJIBTYPHOU nesTebHOCTH. [IoHMMAaTh posib pU3ndYecKol KyJIbTypbl
B Pa3BUTHUH YEJIOBEKA U NMOATOTOBKE CIIEIIMAIINCTA.

yMeTh:

Hcnonb3oBaTte  (QU3KYIBTYPHO-CIIOPTUBHYIO  JAEATENBHOCTh  JJIS  TOBBIIIEHHS  CBOHUX
(YHKUIMOHAJIBHBIX W JABUTaTEIbHBIX BO3MOXKHOCTEH, JUISI TOCTHMIKEHUS JIMYHBIX JKU3HEHHBIX U
npodeCCHOHATBHBIX LENEH.



BJaJ€Th:

CucreMoil TpaKTHYECKUX YMEHUW W HABBIKOB, OOCCTICUMBAIONINX COXPAHEHUE W YKPEIUICHUE
3/I0POBbSI, Pa3BUTHE U COBEPIICHCTBOBAHWE TMCUXO(U3MUECKUX CIOCOOHOCTEH W KadecTB (C
BBITIOJTHEHHEM yCTAHOBJICHHBIX HOPMATHBOB TI0 O0IIeH (PU3NIECKOM M CIOPTUBHO-TEXHUIECKON
MOATOTOBKE).

Tembl 1 pa3aeibl Kypcea:
1. O®DII (obmas pusnyeckas MoAroToBKA)

dusnueckas MMOATOTOBJICHHOCTh 4YCJIOBCKA XapPAKTCPU3ZYCTCA CTCIICHBIO PA3BUTUSA OCHOBHBIX
(I)I/I3I/I‘-I€CKI/IX Ka4d€CTB — CHJIbl, BBIHOCJIMBOCTH, FI/I6KOCTI/I, 6BICTp0TLI, JIOBKOCTH M KOOpJAMWHAIUU.

W nest KOMIUIEKCHON MOATOTOBKH (PU3HUECKUX CIIOCOOHOCTEH TI0AeH HET ¢ ITyOOKOM IPEBHOCTH.
Tak myuyiie pa3BUBaIOTCS OCHOBHbBIE (DU3MUECKHE KaueCTBa YEIOBEKa, HE HAPYIIAETCS TapMOHHUS
B JICSITENILHOCTH BCEX CHCTEM U OPraHOB 4elloBeKa. Tak, K mpuMepy, pa3BUTHUE CKOPOCTH JOIKHO
MPOUCXOANTh B E€IUHCTBE C PA3BUTHEM CHJIbI, BBIHOCIHMBOCTH, JIOBKOCTH. MMeHHO Takas
CIXKEHHOCTb U MPUBOIUT K OBJIAJICHUIO )KM3HEHHO HEOOXOIMMBIMU HaBBIKAMH.

OusnuecKkue KavyecTBa W JBHTaTeIbHBbIC HABBIKM, IOJIYYEHHBIE B pe3ysbTaTe (PHU3MUECKUX
3aHATUH, MOTYT OBITH JIETKO NMEPEHECEHBI YEJIOBEKOM B JIPYTHe OOJIACTH €r0 AEATENbHOCTH, U
CHOCOOCTBOBATh OBICTPOMY HPUCIOCOOJICHUIO YETOBEKa K HM3MEHSIOIIMMCS YCIOBHSM Tpyna
ObITa, YTO OYEHb BaXKHO B COBPEMEHHBIX KU3HEHHBIX YCIOBHUSX.

Mex(z[y pa3sBUTHEM (I)I/I3I/I‘IGCKI/IX Ka4y€CTB H (1)0pMI/IpOBaHI/IeM JABUI'aTCIbHBIX HABBIKOB
CYHICCTBYCT TCCHAA B3aUMOCBS3b.

JlBurarenbHble KadecTBa (OPMHUPYIOTCSI HEpPaBHOMEPHO M HEOAHOBpeMeHHO. HauBbicuine
JOCTUKEHUS B CUJIE, OBICTPOTE, BBIHOCIMBOCTH JOCTUTAIOTCSA B Pa3HOM BO3pacTe.

ITousTHE O CHIIE ¥ CHUJIOBBIX KaUeCTBaX.
.HIOI[I/I BCEeTrAa CTPEMUIINCH OBITh CUJILHBIMH H BCCTZIa YBaXXaJiu CUITY.

Paznnyaror MakcuMaibHy0 (a0COIOTHYIO) CHITY, CKOPOCTHYIO CHJTY M CHUJIOBYIO BBIHOCIIUBOCTb.
MakcumManbHas CHJIa 3aBUCUT OT BEJIMYMHBI MONEPEYHOT0 ceueHus: MbImbl. CKOpocTHas cuiia
OTIPENIETISIETCS CKOPOCThIO, C KOTOPOM MOKET OBITh BBIMOJHEHO CHJIOBOE YIPAXKHEHUE WIIU
CWJIOBOH mpueM. A cuioBasi BBIHOCIMBOCTb OMNPENENSETCS MO YHUCIY HMOBTOPEHHM CHUIOBOTO
YIPA)KHEHMS 10 KpallHEW yCTaJIOCTH.

Jlnis pa3BUTHSL MAaKCUMAJIbHOM CHIIBI BBIpAOOTaH METO/I MaKCUMAaJIbHBIX YCUJIMHA, paCCUUTAHHbIHN
Ha pa3BUTHE MBIIIEYHONW CHUJIBI 332 CUET NMOBTOPEHHUS C MAKCUMAJIbHBIM YCHJIMEM HEOOXOJMMOro
yIpaKHEHUs. ISl Pa3BUTHS CKOPOCTHOU CHJIBI HEOOXOAUMO CTPEMHUThCS HAapalluBaTh CKOPOCTh
BBITIOJIHEHUS YIIPAKHEHUH WM TPH TOW K€ CKOPOCTH MpUOaBiIATh Harpy3Ky. OIHOBpEMEHHO
pacTeT W MakCMMallbHas CWJIa, a Ha Hel, Kak Ha ruiardopme, dpopmupyercs ckopocTHas. s
pa3BUTHS CHJIOBOW BBIHOCIHMBOCTH IPHUMEHSIETCS METOJ <10 OTKa3a», 3aKJIIoYarouiuiics B
HENPEPHIBHOM YIPAXKHEHUU CO CPETHUM YCUITUEM JI0 MOJTHON yCTaIOCTH MBILIII.

UtoOBI pa3BUTh CUITY, HY)KHO:

1. prCHI/ITL MBIIICYHBIC I'PYIIIIBI BCET'O ABUTATCIIBHOIO allliapara.



2. Pa3BuTh CIIOCOOHOCTH BBIIEPKUBATh Pa3IMYHbIC YCUIIUS (AMHAMUYECKUE, CTATUYECKUE U Jp.)

3. IIpuoOpecTu yMeHHE pallMOHATIBHO UCIIOJIb30BATh CBOIO CHUILY.

Jns OpicTporo pocra CHJIbI HEOOXOAMMO TOCTENEHHO, HO HEYKJIOHHO YBEJIHYMBATH BeC
OTSTOIIEHUN U OBICTPOTY JIBMKEHHM ¢ 3TUM BecoM. Cuiia 0cobeHHO 3(hPEeKTUBHO pacTeT HEe OT
paboThl OOJIBIION CYMMapHOW BEJIMYUHBI, @ OT KPAaTKOBPEMEHHBIX, HO MHOTOKPAaTHO HHTEHCUBHO
BBITNOJHAEMBIX yrpaxxHeHH. Pemaromiee 3Hauenue a1 GopMUPOBAHUS CUIIBI UMEIOT MOCTIeIHNE
MOTBITKY, BBINONHSAEMble Ha ¢oHe yromienus. Jlyisg mnoBbimeHus 3()(PEKTUBHOCTH 3aHATUI
PEKOMEHJIyeTCsl BKJIIOYaTh B HHUX BCJEI 32 CHJIOBBIMU YIPAKHEHHUSIMHU YIPAKHEHUS
JUHAMUAYECKHE, CIOCOOCTBYIOIINE PACCIIa0ICHUIO MBIIII] U MPOOYKIAIOIINE TTOJ0KUTEIbHBIC
SMOIIUU — UTPBI, TUTABAHUE U T.II.

YpoBeHb CHIIBI XapaKTepU3yeT omnpeaeacHHoe Mop(hopyHKIIMOHATBHOE COCTOSIHUE MBIIICYHON
CUCTEMbI, 00eCTIeunBaloIeH ABUTaTEIbHYIO, KOPCETHYIO, HACOCHYIO U OOMEHHYIO (DYHKIIMH.

KopcerHass ¢yHkius oOecrneyrBaeT IMpH OMPEICICHHOM MBIIICYHOM TOHYCE HOPMAabHYIO
OCaHKy, a Takke (QYHKIMH T[03BOHOYHMKA W CIUHHOTO MO3Ta, NpEAyNpexuas Takue
pacnpocTpaHEeHHBIC HapylmieHUS W 3a00JIeBaHUS KaKk JeQeKThl OCaHKH, CKOJHO3bI,
ocTeoXxoHApo3bl. KopceTHass (YHKIUS KHMBOTA WTPACT BAKHYIO POJIb B (DYHKIMOHUPOBAHUU
MIEYCHH, JKETyIKa, KAIICUHUKA, TI0YeK, IPEaYIPeKaas Takue 3a00JeBaHUS KaK TaCTPHUT, KOJIHT,
XOJISIIUCTHT M JIp. HEIOCTATOYHBIM TOHYC MBI HOT BEACT K PA3BUTHIO IUIOCKOCTOIIHS,
pacuImpeHuio BeH u TpoMoodieouTy.

HenocraTounoe KOJIWMYECTBO MBIIICUHBIX BOJIOKOH, a4 3HA4YUT, CHHXKCHUC OOMEHHBIX IMpouccCCcoOB B
MbIHIax BCACT K O KUPCHUIO, ATCPOCKIICPO3Y U APYI'UM HeI/IH(l)eKI_[I/IOHHBIM 3a00J1€BaHUIM.

Hacocnast ¢yHKIUsT MBI («MBIIIEYHBIH HACOC») COCTOMT B TOM, YTO COKpAIlICHHUE 0O
CTaTHYECKOE HAIPSHKCHHE MBIII] CIIOCOOCTBYET TICPEABM)KCHHIO BEHO3HOH KpPOBH  II0
HaIpaBJIEHUIO K CEPIIly, YTO UMEET OOJIBIIOE 3HaYCHUE MPU 00ECIIEYEeHUN 00IIer0 KPOBOTOKA U
TuMGpOTOKA. «MBIIIEYHBIA HACOC» PA3BUBACT CHITY, MPEBBIMAIONTYI0 pa00Ty CepACUHON MBITIIIHI
U o0ecrieyrBaeT HAIOJHEHUE MPABOT0 KEIyJ0YKa HEOOXOIUMBIM KOJIMYEeCTBOM KpoBH. Kpome
TOTO, OH UTPAET OOJBIINYIO POJIb B MEPEABIKCHUN JTUM(GBI U TKAaHCBOW JKUJKOCTH, BIUSS TEM
CaMbIM Ha TPOIIECCHl BOCCTAHOBIICHUS M yJaJIeHUs MPOAyKToB oOMeHa. HemocraTounas pabora
«MBIIIEYHOTO HACOCA» CIOCOOCTBYET Pa3BUTHIO BOCHAIUTEIBHBIX IMPOIECCOB U 00Pa30BaHUIO
TPOMOOB.

Takum o6pa30M HOPMaJIbHOC COCTOSAHHC MBIIIIEYHON CHCTEMBI SBISETCS BaXXHBIM M JKHU3HEHHO
HCO6XO,I[I/IMI>IM YCJIOBUEM .

ypOBeHI) COCTOSIHUS MBIIIICYHOM CHCTEMEI OTpaXacTCd MOKa3aTCjIEM MBIIIICYHOM CHUJIHL.

N3 atoro CJICOAYCT, YTO I 300POBbA HCO6XOI[I/IM OHpCI{CJ’IeHHHI\/’I YPOBCHb Pa3BUTHA MBLIIII B
LIEJIOM U B KaXKJI0M OCHOBHOI MBIIIEYHOM rpynme — MbIax CIrHbI, I'Ppyau, 6pIOI_LIHOFO Ipecca,

HOT, PYK.

Pa3BuTHe MBI MPOUCXOJUT HEPAaBHOMEPHO KakK I10 BO3PACTHBIM IIOKa3aTensiM , Tak U
uHAMBUAYalbHO. [loaTOMY He cnenyer popcrupoBaTh BIXOJ Ha JIOJDKHBIM YpOBeHb y aetel 7-11
net. B Bo3pacre 12-15 net HaOmroqaeTcst 3SHAYUTENbHOE YBEINYEHUE CUIIbl 1 HOPMATUBBI CUIIBI Ha
nopsI0K Bo3pacratoT. B Bo3pacte 19-29 net npoucxoaut oTHOCUTENbHAsA cTabunuzanus, a B 30-
39 et — TeHIEHIUS K CHIDKEeHUIO. [TpH yrpaBisieMoM BOCIIUTAHHH CHITHI TieJiecooOpaszHo B 16-18
JIeT BBINTH Ha HOPMATUBHBIN YpOBEHb CHIIBI U MOAJIEPKUBATH ero 10 40 ser.



Heo0X0iM0 ITOMHUTB, YTO MEXK/Y YPOBHEM OTIEIBHBIX MBIIICYHBIX IPYIIIT CBSI3b OTHOCUTEIHEHO
cinabas u MMO3TOMY HOPMATHUBBI CUJIBI JOJIZKHBL OBITH KOMIIJIEKCHBIMH M OTHOCHUTEILHO MMPpOCTBIMU
IpU BBINOJIHEHUH. JIydIie TecThl — 3TO YINPaXHEHUsS! C MPEOJOJICHUEM MAacChl COOCTBEHHOTO
TeJla, KOrJa YYUTHIBAeTCs He aOCONIOTHAs CHiIa, a OTHOCHTENbHAs, YTO IO3BOJISIET CIVIAAUTh
pasHuIy B aOCONIOTHOW cuie, OOYCIOBICHHYIO BO3PAacTHO-TIOJIOBBIMH M ()YHKIIMOHAJIBHBIMH
daxTopamu.

HopMmanbHblii ypoBeHb CUJIBI — HEOOXOIMMBIM (akTop UIsl XOPOLIEro 310pOBBS, OBITOBOIA,
npohecCuoHaNbHOM TPYJ0CIIOCOOHOCTH.

JlanpHenniee MOBBIIEHUE YPOBHS CHJIBI BBIIIE HOPMATHMBHOI'O HE BIHUSAET HAa YCTOMYMBOCTH K
3a00/1€BaHUAM U POCT MPOQPECCHOHATBHON TPYAOCIOCOOHOCTH, Iie TpeOyeTcsl 3HauUTEIbHas
¢dusnueckas cuna.

I'nbxocth U MCTO/JHKa €€ Pa3BUTHUSI.

HOI[ THOKOCTBI0O MOHHUMAIOT CIIOCOOHOCTH K max IIo AMIUIMTYyC ABWMXXCHUAM B CyCTaBax.
['n6xocTh - MOphHOPYHKITMOHATBHOE JBUTATENIbHOE KauecTBO. OHA 3aBUCHUT:

- OT CTPOEHHUs CYCTaBOB;

- OT JIACTUYHOCTH MBIIIIL U CBSI3049HOIO aIapara;

- OT MEXaHU3MOB HEPBHOM PETYJISILIUU TOHYCA MBIIIIII.
PaznuuatoT akTHBHYIO U NACCUBHYIO TMOKOCTb.

AKTHBHas THOKOCTh - CIIOCOOHOCTBH BBITIOJNHSATH JBMKCHHS C OOJBIION aMIUITMTYIOH 3a CUeT
COOCTBEHHBIX MBIIICUYHBIX YCUIIH.

[TaccuBHast THOKOCTH - CIIOCOOHOCTH BBIMONHSTH IBUMKEHHS C OONBIION aMIUIUTYION 3a cueT
NEHCTBUS BHEUIHMX cui (MapTHepa, TsHKecTH). BenuunHa mMaccMBHON THOKOCTH BBIIIE
[oKasarejieil akTUBHOU THOKOCTH.

B nocnemnee Bpemsi MmojydaeT paclpoCTpaHEHHWE B CIOPTHBHOM JIMTEpaType TEPMHUH
“crienanbHas TMHOKOCTH” - CIMOCOOHOCThH BBITIOJNHATH JABWXKEHUS C OOJIBIION aMILTUTYION B
CyCcTaBax W HaINpaBIICHUSIX, XapaKTePHBIX A M30paHHOW CHOPTHUBHOW creruanu3anuu. [losa
“o011ei rHOKOCTHIO”, B TAKOM CITy4yae, IOHUMAeTCsl THOKOCTh B HauboJjiee KPyMHbIX CycTaBax U B
Pa3INYHBIX HANpPaBICHUSX.

KpOMe MNEPCUUCIICHHBIX BHYTPCHHUX (1)aKTOp0B Ha THOKOCTHh BJIMSIIOT M BHEIIHHE q)aKTOpBIZ
BO3pPacT, IOJ, TCJIOCIIOKCHHUEC, BpEMs CYTOK, YTOMJIICHUC, PA3MUHKA. [Toka3arenn THOKOCTH B
MIIaIINX U CPCAHUX KJIacCax (B CpeI[HeM) BBIIIIE MTOKa3aTene CTAapUICKIIACCHUKOB, HaMOOJIbIINH
pupocT AKTUBHOU T'MOKOCTH OTMEYACTCS B CpCAHUX KJIaCcCax.

[TonoBbIe pa3nuuus OMpENeNsoT OMOJIOTUYECKYH0 THMOKOCTh y neBouek Ha 20-30% Beimie mo
CPaBHEHMIO C MalbunKaMHu. Jlyuriie oHa coxpaHsieTcs y )KeHIIUH U B TOCIEeYIOIIeH BO3pacTHOM
NEePUOMKE.

BpCMH CYTOK TaK3’KC BJIUMSACT Ha FI/I6KOCTB, C BO3pAaCTOM 3TO BJIIMSAHUC YMCHBIIACTCA. B YTPCHHUC
4yachl THOKOCTh 3HAYUTEILHO CHHIKCHA, JIYUIIUC ITOKa3aTCIn THOKOCTH OTMeUaroTcs ¢ 12 a0 17
qacoB.



YToMiIeHHE OKa3bIBACT CYIIECTBEHHOE M IBOMCTBEHHOE BIMsIHUE Ha THOKOCTh. C OJTHOM CTOPOHHI,
K KOHIIy pa0OThl CHIKAIOTCS MOKA3aTeN CHJIbI MBIIIII, B PE3yJIbTaTe Yer0 aKTUBHAS TMOKOCTh
ymenbmaercss 10 11%. C npyroil cTOpoHBI, CHIKEHHE BO30YKICHHS CHIIBI CIIOCOOCTBYET
BOCCTAHOBJICHHIO JIACTHYHOCTH MBI, OTPAHUYUBAIONINX aMIUTUTYAY JABMKCHUS. TemM caMbIiM
MOBBIIIACTCS MMACCUBHASI THOKOCTD, MMOABMKHOCTH YBeIrnauBaercs 10 14%.

HebnaronpustTHble TeMIepaTypHble YCIOBUS (HHU3Kas TEMIEpaTypa) OTPULIATEIbHO BIUSIOT Ha
BCE PAa3HOBHJHOCTH THOKOCTU. Pa3zorpeBaHue MblIIIll B MOATOTOBUTEIHHOW YacTh y4eOHO-
TPEHUPOBOYHOTO  3aHSATHsSI IEpe]  BHIIOJHEHHEM OCHOBHBIX  YIPaKHEHUH  MOBBIIIAET
MOJIBUJKHOCTD B CyCTaBax.

MepuioM THOKOCTH SIBJISETCS aMIUTUTyAa ABMOKeHWH. /Ui monmydeHHMs TOYHBIX JAHHBIX 00
aMIUIUTy€ JABWOKCHUM  MCIOJB3YIOT METOAbl CBETOBOM  PETUCTpPAlUU: KHHOCBEMKY,
UKJIOrpaduio, peHTTEHO-TEICBU3UOHHYIO ChEMKY H JIp. AMIUIMTYA JIBW)KCHUH H3MepseTcs B
YIJIOBBIX I'pajsycax WIA B CAHTUMETPAX.

CpencrTBa 1 METOJIBI:

Cpe,[[CTBOM Pa3BUTHA THOKOCTH SIBJISIFOTCS YIIPpA’)KHCHUS HA PACTATHBAHUA. Nx JCJIAT Ha 2 T'pYIIIIBI:
AKTHBHBIC M IIACCUBHLIC. AKTHBHEIC YIIpa)KHCHUA:

- onHO(a3HBIE U MPYKUHUCTHIE (CIIBOCHHBIE, CTPOCHHBIC) HAKJIOHBI,

- MaxoBbI€ U (PUKCUPOBAHHBIE;

- CTaTUYECKHE YIPAXXKHEHUS (COXPAaHEHHE HEMOABUKHOTO MOJIOKEHUS C
MaKCUMAaJIbHOW aMILTUTYAOM).

[TaccuBHBIC yIpakHEHUS: 11032 COXPAHSICTCS 332 CUET BHEIIHUX CWI. [IpUMEHsISI X, TOCTUTAIOT
HauOOJIBIIMX T[MOKa3areiaed TruOKocTu. /[l pa3BUTHA aKTUBHOM THOKOCTH A()(PEKTUBHBI
VIIPaXHEHUS Ha PaCTATUBAHUE B JHHAMHUYECKOM PEKIME.

Obmee Meronuuyeckoe TpeOoBaHHME AJIsi pa3BUTHA TMOKOCTH - 00s3aTelbHBIA pa3zorpesB (10
HOTOOTI[GJ'IGHI/I?[) MNEepe BbIITOJITHCHUEM ynpa)KHeHI/II\/’I Ha pacTATHBAaHUC.

B3anMHOe cONMpOTUBIEHHE MBI, OKPYXKAIOIIUX CYCTaBbl, UMEET OXpaHUTEIbHbIN 3(deKT.
VMIMeHHO TO3TOMY BOCHHUTAaHHE T'MOKOCTH JOJDKHO C 3almacoM obecrnedynBaTh TpeOyemyr Max
aMIUIUTYy IBUKCHHUI U HE CTPEMHUTHCS K NIPEJEIbHO BO3MOKHOM CTENEHU. B rocnennem ciydae
3TO BEJET K TPAaBMUPOBAHUIO (PACTSKEHUIO CYCTaBHBIX CBSI30K, IPUBBIYHBIM BHIBUXAM CYCTaBOB),
HapyILIEHUIO MPAaBWIBHONW OCaHKH.

Mpinsl  MaoOpacTS)KUMBL, ITO3TOMY OCHOBHOM METOJ BBIIIOJIHEHUS YINPAXXHEHUW Ha
pacTsruBaHue - TOBTOPHBIN. Pa3oBoe BhINOIHEHHE yIIpakHEHUH He 3 dekTuBHO. MHOrOpazoBbie
BBIIIOJIHEHUS BEAYT K CYMMHPOBAHUIO CIE€NOB YIPAXXKHEHUS U YBEIMYEHHE aMIUIUTYHbI
CTAHOBUTCS 3aMETHBIM. PEKOMEH1yeTCsl BBIIIOJIHATD YIPA)KHEHUS HA PACTATUBAHUE CEPUSIMU I10
6-12 pa3, yBenuuuBas aMIUIUTY1y ABHKEHHUN OT CepUU K cepuu. Mexy cepHsiMU 1eJIecoo0pa3Ho
BBITOJIHATH YIPAXKHEHUS HA pacciablieHue.

Cepuu ynpa)kHEHUW BBIMOJHSIIOTCS B ONPEAEICHHON MOCIEA0BATEIbHOCTH
- VI PYK,
- UI TYJIOBUILA;

- JUIA HOT.



Boiee ycnemHo mpoMCXOAUT BOCIMTAHUE THOKOCTH TPU €KETHEBHBIX 3aHATHUSX WM 2 pa3a B
JeHb (B BUE 3a1aHuil Ha 7oM). Haunbonee 3¢ (hekTHBHO KOMIUIEKCHOE TPUMEHEHHE YIPaKHEHUN
Ha pacTaruBaHue B cienyronieM coudetanuu: 40% ynpakHeHUM akTUBHOro xapakrtepa, 40%
YOpaKHEHU maccuBHOro xapaktepa u 20% - cTaTU4YecKoro. YIpaKHEHUsI HAa pacTATMBAHHE
MOYKHO BKJIIOYATh B JIIOOYIO 4acTh 3aHSATHI, OCOOEHHO B MHTEpBAJaX MEXIy CHJIOBBIMH H
CKOPOCTHBIMHU YIPAXHEHUSIMHU.

B miazameM mIkoibHOM BO3pacTe MPEUMYIIECTBEHHO HCIOIb3YIOTCS YINPAKHEHUS B aKTUBHOM
JTUHAMHYECKOM PEKHMME, B CPEJHEM M CTapllieM BO3pacTe - Bce BapuaHThl. llpuuem, ecnu B
MJIQJIIINX U CPEIHUX KJaccax pa3BHBAaeTcs TMOKOCTh (pPa3BUBAIOLIUN PEXHUM), TO B CTAPIIUX
KJIaccax CTaparoTCsa COXPAHUTh JOCTUTHYTHIM YpOBEHB €€ pa3BUTHS (IIOCPIKUBAIOLIUI PEXKIM).
Hawunyumme noka3arenu ruOKOCTH B KPYIHBIX 3BEHbSX TeJla HaOto1at0Tcs B Bo3pacte a0 13-14
JIeT.

3akaHuyMBas PACCMOTPEHHE pa3BUTUS (U3MYECKHX KayecTB B IHporecce (U3NIECKOTO
BOCIIMTAHUS, CIEAYET aKLEHTUPOBATh BHUMAaHHE HAa B3aMMOCBS3M MX PA3BUTHUSI B LIKOJIBHOM
Bo3pacre. Tak, pa3BUTHE OJTHOTO Ka4eCTBa COCOOCTBYET POCTY MOKa3aTenell APYrux GU3HIecKux
kadecTB. VIMEHHO 3Ta B3aUMOCBS3b 00YCIOBIMBAET HEOOXOIUMOCTh KOMIUIEKCHOIO HOAXOa K
BOCIIUTaHHIO (PU3MYECKMX KAYECTB Y IIKOJIBHUKOB.

3Ha4yMTeNbHbIE UHBOJIIOIMOHHBIC U3MEHEHUSI HACTYIA0T B MTOKUIIOM U CTapYeCKOM Bo3pacte (B
CBSI3U C M3MEHEHUEM COCTaBa MBI M YXY/IIEHUEM YIPYro-3JacTUYeCKHX CBOMCTB MBIIIL U
cBsA30K). HyXHO HpOTHBOAEHCTBOBATH PErpecCUBHBIM HM3MEHEHUSM IyTEM HCIOJIb30BaHUS
CHeLHaNIbHbIX YIPAKHEHUN ¢ TeM, 4TOOBI ITOIIepKUBATh TMOKOCTh HA YPOBHE, OJIM3KOM K paHee
JOCTUTHYTOMY.

BriHOCIMBOCTE.

BriHOCIMBOCTD OonpeacisiCT BO3MOKHOCTD BBITIOJIHE



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

Hpuxaagnoit kype GNU/Linux

Heab AMCHUNIMHBI:

MIO3HAKOMHUTH CTYJCHTOB C ONEPAIMOHHON cucTeMoii Linux, Hay4uTh moab30BaThesl (haillIoBBIMU
CHCTEMaMH, HayYUTh IPOrpaMMHUpPOBaTh 1moj Linux

3agauM AUCHMIIMHBI:

MO3HAKOMHUTH C OCHOBHBIMH MOHATUSAMH Linux

HAy4YUTh OCHOBaM paboThl B Linux

HAay4UTh OCHOBaM IPOrpaMMHUpOBaHus o Linux

IlepeueHb MJIAHUPYEMBIX Pe3yJaIbTATOB 00y4eHHs MO JUCHUILIMHE (MOAYJII0)

B pe3ynbrate 0CBOCHHUS TUCHUIUIMHBI 00YUYarOIHecs TOHKHBI

3HATH:

OcHoBHBbI€ OHATHS Linux: qucTprOyTUBBI, TAKETHBIM MEHekep, 0001049Ka KOMaHITHOW CTPOKH
Bash

daitnoBbIe CHCTEMBI

yMeThb:
pabotathb ¢ pailIoBBIMU CHCTEMaMU

pa6OTaTb C CCTCBBIMU MHCTPYMCHTaAMHU

BJAACTh:

HaBBIKaMU paboThl ¢ Linux

TeMbl U pa3jeiibl Kypca:

1. Yro takoe Linux



dunocodust Linux, Linux vs GNU/Linux. [Iuctpubytussl. Source-based vs binary-based. Debian,

Red Hat, Gentoo. [1akernsiit meremxkep. Slackware. LFS. O6onouka komanaHo# cTpokw. sh, bash,
zsh, fish.

2. Bash. .bashrc, .bash_history

OcHoBHble KoMaH1bl. KoHBelepsl. [lepenanpaiieHre BBOJIa U BbIBOJIa. BhinoiHeHe KOMaH 1 B
dbonoBOM pexxume. CripaBouHbIe pyKoBOAcTBa (man). Jloru. Ckpuntsl bash.

3. YueTHBIE 3aII1CH TT0JIb30BATEIEH

[Tonp3oBarenu, rpynmsl, Mup. /etc/group, /etc hadow. [IpaBa moctyma. Cynepronas30Bareib. Su U
sudo. YrpaBiieHue y4eTHBIMU 3AIUCSIMHU U TPYIIIIaMHU.

4. ®aiI0BBIE CUCTEMBI

QaitnoBeie cuctembl: ext2/3/4, ReiserFS. PabGora c¢ aiinoBoii cucTeMOl € MOMOIIBIO
CTaHJapPTHBIX YTHJIUT KOMaHIHOW cTpoku. Opranu3zanus ¢aiinos, cBoiictBa ¢aitna. lzmMenenue
npaB goctyna K ¢aitnam. Tumsl daiinos, "Marudeckue uucia', yCTpOICTBa, CKPBIThIE (hailibl,
ccpuku. [louck QaiinnoB mo Ha3BaHHUIO, MO COAEP)KUMOMY. PeakTupoBaHue TEKCTOBBIX (ailioB B
KOHCOJIU: hano, vim.

5. CereBble UHCTPYMEHTHI

Omnpenenenne cocrosiHust cetu. OmnpereneHue ceTeBbIXx WHTepdeiicoB. Pabora Ha apyrux
kommsiorepax (SSH). AyreHTudukaius ¢ UCIoIb30BaHUEM Kirtouell. be3ornacHoe konupoBaHue
¢aiiioB ¢ MOMOLIBIO SCp. Y TUIUTHI wget, curl.

6. Cuctema X.

3amyck u 3aBepmenne X. bazoas xondurypanus, daiin xorg.conf. I'paduyeckue npaiiBepsi.
KnaBuarypa u mpib. X B cetu. DE 1 WM. Gnome, KDE.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagHbie MaTeMaTHKA U (PU3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

le/IKJIaIlHLIe BbIYHMCJICHHUA

Heab AMCHUNIMHBI:
CdopmupoBath y CTyJEHTOB CUCTEMATHYECKOE MPEICTABICHUE O:

1) meromax npPUOMMKEHHOTO pElIeHHs Haumboyiee pPAaCHPOCTPAHEHHBIX O0a30BbIX THIIOB
MaTeMaTHYECKUX 3a]1a4;

2) HCTOYHHKAX HOFpeHIHOCTeﬁ H MCTOAaX UX OLCHKH,

3) MeTofax peleHus peleHUs aKTyaabHbIX MPUKIAIHBIX 3a/1a4.

3agauu AMCHUIINHBIL:

1) OcBoeHue Marepuana OXBATHIBAIOIIETO OCHOBHBIC 3a/layd W METOJIbl BBIYHCIUTEIHLHON
MaTEMaTHKH.

2) (1)OpMI/IpOBaHI/Ie HCJIOCTHOIoO npCACTaBJICHUA O YHUCIICHHBIX METOAAaX PCIICHUA COBPCMCHHBIX
HAaYYHBIX MPUKJIAAHBIX 3a1a4.

ITepevenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YyYaIOIIMECs T0JIKHbBI
3HATh:

Oo6acTh IMPUMCHCHUSA, TCOPCTUUCCKHUEC OCHOBBI, OCHOBHBIC TMPUHIMUIIBI, 0COOEHHOCTH |
COBPEMECHHBIC TCHACHIINU ITPUKIAIHBIX BBIYHCIICHHH.

yMeThb:

HpI/IMeHHTB METOJbI IMPUKIIATHBIX BBIYHCIICHUHN IS HpI/I6J'II/I)KeHHOF O pCHICHUA 3a1a4 B obmactu
CcBOEH HaquO'HCCHeﬂOBaTeHBCKOﬁ pa6OTBI.

BJAaJ€Th:

HpOI‘ PAaMMHBIMH  CPECACTBAMU pa3pa60TKI/1 BBIUYHUCIUTCIIBHBIX aJITOPUTMOB H IIPpOrpamMm,
crocobaMu  MX OTJIaAKH, TCECTUPOBAHUA U HpaKTquCKOﬁ IMPOBCPKU  COOTBCTCTBUA
PCAIIM30BaAHHOTO AJITOpUTMA TCOPETUUCCKUM OILICHKAM.



TeMbl U pa3jesibl Kypca:
1. OCHOBBI IPUKIIAIHBIX BBIYUCIEHUH.

PaCCManI/IBaI-OTCH 0a30BbIE IIPUHIHAIIBL HpI/I6J'II/I)KCHHBIX BBIUMCIICHHH W WX HCIOJb30BaHHEC B
MMPUKIAAHBbIX 3aJladax.

2. OcHOBHBIE IPUKJIAIHBIE TAKETHI U IPUHLIUIIBI pAOOTHI B HUX.

PaccmarpuBaroTcsi CymIeCTBYIOIIME HaumOoJiee paclpoOCTpaHEHHBIE M HUCIOJIb3yeMble Ha
CErOJIHAIIHUN JIEHb TTaKeThl TPUOIMKEHHBIX BeruucieHuil (Matlab/Octave)

3. IlorpentHocTy BbIYUCICHHI.

HctouHnku morpemHocTeid. BrusiHMe morpemHocTeld Ha  pe3yibTaT  IPUOJIMIKEHHBIX
BBIYMCIICHUM.

4. Natepnionsnusi.
[TocTanoBka 3a1aun HHTEPHOJIALMH. MUHUMHU3ALIUS OCTATOYHOTO WICHA.
5. Yucnennoe auddepeHnpoBaHue U HHTETPUPOBAHUE.

OCHOBHBIE MCTOABI JIs1 YHMCIICHHOT'O ,Z[I/I(b(bepeHI_II/IpOBaHI/IH U UHTCTpUPOBAHUA.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

IIpoexkTHOE ynpaBJjieHue

Heab AMCHUNIMHBI:

yriayOieHue 3HaHMM O NOAXO0JaX K IMPOEKTHOMY YIIPaBJIEHHIO, HABBIKOB HCIIOJIb30BaHUS
COBPEMEHHOIO HMHCTPYMEHTapHusl YIPaBICHUS IMPOEKTAMUM M IPUMEHEHUS CTaHAAPTOB I10
YIIPaBJICHUIO TIPOEKTAMHU B HAYYHO-TEXHUYECKON 1 MHHOBAIMOHHOW cepax AesTeTbHOCTH.

3agauu AMCHUIINHBIL:

- (hopMHpOBaHNE TIOHUMAHUSI METOAOJIOTUY U MPAKTUYECKUX IIPUEMaX YIPABICHUS IIPOEKTOM B
Hay4YHO-TEXHUUYECKON 1 HHHOBAIIMOHHOM cdepax;

- BBCJACHHUC KOPPCKTHOI'O MOHSITHUHHOIO arrapara NpOCKTHOI'O YIIPaBJICHU,

- BbIpa0OTKa IPEICTAaBICHUM O POOIeMaTUKE YIPaBIEHUS IPOEKTaMU U 00JIaCTSIX MPUMEHEHUSI
IIPOEKTHOTO MOJIX0/1a K YIIPaBJICHUIO;

- daHaJIu3 1 aJanTtanusl K KOHKPETHBIM YCIIOBUSIM OCHOBHBIX MOJIeIe U METOJ0B YHpaBJICHUA
IIPOCKTaMH1 B HaquO'TeXHquCKOﬁ 1 MHHOBAIIMOHHOM C(bean ACATCIIBHOCTH.

ITepedyenb miIaHMPyeMbIX pPe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)

B pe3ynbrare oCBOCHUS AUCITUTUTHHBI 00YUIaIONIUECs JOKHBI

3HATh:
O COBPEMEHHBIE KOHIIECTIIINH, CTAHAAPTHI M1 METObI YIIPABIICHHUS] HH)KEHEPHBIMU IIPOEKTAMH;
0 OCHOBHBIE TOJIOKEHUS MO (OPMUPOBAHUIO MPOEKTHOM KOMaH/BI C YYETOM CIEUU(PUKU

I/IH)I(eHepHOﬁ ACATCIIbHOCTH,

O OCHOBHBIE MEXIYHAPOAHBIE CTAHAAPTHI YIIPABIICHUS IIPOEKTAMY;

O MTOHATUIMHO-METOIOJIOTMYECKUI anapaT yIpaBIeHUs IPOCKTaMU.
yMeTh:

O HCIIOJIB30BAaTh COBPEMEHHBIN HHCTPYMEHTAPUI YIPABICHUS IPOEKTAMM;
0 IIPUMEHATH CTaHAPThI YIIPABJICHUS IIPOECKTAMU;

O BBISIBJIATH OCHOBHBIE IIPOTUBOPEYHS MEXKTY YUaCTHUKAMU IIPOEKTA;

O IUTAHUPOBATh pabOTHI B IPOLECCE PeaTU3allii HHKEHEPHBIX ITPOEKTOB;



0 pacrpenenaTs 00s3aHHOCTH B MPOIECCE PeaTN3allid TPOCKTa;

0 BBICTPaNBaTh CUCTEMbI KOMMYHUKAIIMI B KOMaH/IE POEKTA.

BJIA/IETh:

0 paboThl B KOMaH 1€ U MOBbIIIEHUS 3((EKTUBHOCTH pabOTHl KOMaH/IbI IPOEKTA B YCIOBUSIX
pHCKa;

0 pa3paboOTKH OCHOBHBIX JOKYMEHTOB, CONPOBOXKAAIOIIMX HHUIMALIKMIO, pPa3paboTKy,

HCIIOJIHEHUE, KOHTPOJIb U 3aBCPHICHUC HMHKCHECPHOI'O ITPOCKTA,

O IPUMEHEHHUsST ~ METOAMK  pa3pabOTKM  KOMIUJIEKCA  OCHOBHBIX  JIOKYMEHTOB,
pErIaMEHTUPYIOLIUX BCE CTAJIMU MHIKEHEPHOT'O IIPOEKTa;

0 (dbopMynpoBaHus Lieeil u pa3paboTKu ycTaBa MPOEKTa,

O CTPYKTYpPHU3allMM  TPOEKTa, METOAUMKAMHU  KaJEHJApPHO-CETEBOTr0  IJIAHUPOBAHMS,
YIPaBJICHUS KOMMYHUKAMAMU B IIPOEKTE,

l YIIpaBJICHHUA KaUC€CTBOM, PUCKAMU, UBMCHCHHUAMU UHIKCHCPHOTI'O ITPOCKTA.

TeMbl U pa3jeiibl Kypca:

1. YnpaBneHnue npoekTaMu Kak OCHOBHAsI TEXHOJIOTHS peajin3allii THHOBAIUH.
VYnpasnenue npoekramMu. MeTosl, OpMBI, TEXHOJIOTHH

2. [lonsTre u onpeaeneHne MHHOBALIMOHHON IPOrpaMMBbl KaK OObEKTa YIIPaBIICHUS.

OHpeI[eJ'ICHI/IC WHHOBAITUOHHOH nporpamMmal. [TousiTue 0ObEKTA YIIpaBJICHU.

3. IIporpaMMHO-TEXHUYECKHE CPEICTBA

Kowmmekc IMPOrpaMMHO-TCXHUYCCKUX CPCACTB, O6CCHC‘II/IB3IOHH/IX YIIPpaBJICHUEC HWHKCHCPHBIMU
IMMPOCKTaMU B OpraHu3anusix.

4. YpaBieHue puckamu
VYmpasieHne puckamMy pealn3alii HHKEHEPHBIX IPOEKTOB B OpPraHU3aL|H1.
5. UHCTpyMEHTaNIbHBIE CPEICTBA

I/IHCprMCHTaJIbHBIe CpeacTBa ynpaBJICHUA NHXKXCHCPHBIMH ITPOCKTAMMU.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJ/jieHHOCTB: YHIpaBjieHHe HHHOBAIIUAMU B OM3Hece

IIy0imyHbIe BHICTYIUIEHUS M MPe3eHTAlUMN

Heab AMCHUNIMHBI:

Hayuuts nocTpoeHuI0 NapTHEPCKUX KOMMYHHUKALIAN.
[ToBBICHTH YpPOBEHb HABBIKOB ITYOJIMYHBIX BBICTYIIJICHUM.

COSI[aTb 0a3oBOe IOHHMAaHUE TOro, KakK IIPUMCHATH o6paTHy}0 CBiA3b BO BpEM:A

MeperoBOpoOB MUJIN HY6J'II/I‘IHLIX BLICTYHJIGHI/Iﬁ.

CdopMupoBaTh HaBBIK YOCIKICHUS.

3agauu AMCHUIINHBIL:

HayuuTe TOMy, Kak 3ampammuBaTh OOpaTHYIO CBS3b, IPEJOCTaBIATh U MPUHUMATH €€,

OTpa6OTaTI) Ha INPAaKTUKE €€ IPCAOCTABJICHUC U IPUHATHUC B PA3JIMYHBIX CUTyallUAX.

Hayuuts nepeBouTh KOH(MIUKTHBIE CUTYAI[H B IEPETOBOPHBIE.
[lepenath TEXHOIOTHH CTPYKTYPUPOBAHUS ITyOJMYHBIX BBICTYIUIEHUH U apryMEHTAIINH.
IIpencraBUTh OCHOBHBIE IPUHIUIIBI M COBPEMEHHbIE METObI YOSKACHHUS.

Hay‘{I/ITB AHAJIU3UPOBATL MMOBCACHUC OIIIIOHCHTA WU BBIABIIATH «Y3KHC MCECTa» U «30HBI

pUCKa» B ICPEroBopax.

Pa3BuTh HaBBIK BEICHUS TEPETOBOPOB.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00y4YeHHS MO JUCHHUILINHE (MOAYJIIO)

B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUeCs JOMKHBI

3HATb:

- HoBble moaxo/bl K PCUICHUTIO 3a/1a4.

- baszoBele TexHuKM pasButHs EQ, pacrno3HaBaHHWE SMOLMN OKPYXAKOMUX Uil TOCTPOEHUS
aTMocdepsl JoBepus U COTPYIHUUECTBA.

@) pacrio3HaBaHU AMOLMH OKpyXKaromux il TOCTPOCHUA aTMOC(I)CpLI OOBCpUA U

COTPYJIHUYECTBA.

- O TeXHHMKaX MOCTPOECHUS KOHCTPYKTUBHOTO, TAPTHEPCKOTO OOLIEHHUSI.

- CTpykTypy 3¢ (HEKTHBHOTO MyOIMYHOTO BBICTYILICHHS.



- Pa3zmuunsie MOJCIN MNPEAOCTaBJICHUA W MPHHATHA O6paTHOI>'I CBJA3M MW KOHTCKCTBbI HX
MMPUMCHCHUA.

- ba3oBbIe TEXHUKH JTUYHOTO IJIaHUPOBAHUA U NPUHIUIIBI ITIOBBIIICHUSA JIMYHOM 3(1)(1)6KTI/IBHOCTI/I.

yMeTb:

- CdhopmupoBarh atrmochepy NpPOIYKTUBHOCTH B KOMaHJAE 4epe3 CO3JaHHe J0JITOCPOYHOrO
BUJICHUS, 00BSCHEHUS CMbICIIa padOThI U BOBJICYEHHUE B IPUHSITHE PEUICHHI; BOBJIEUb KJIMEHTOB B
pa3paboTKy IPOAYKTOB U CEPBHUCOB, MpeJiaraTb ~ ONTHUMAaJIbHbIE PELICHUS KaK JIJIs KIIMEHTa, TaK
U 1711 KOMIIaHHUH.

- OTciexxuBaTh U YHpaBJsATb CBOUMH SMOLIUMOHAJIBHBIMH COCTOSSHUSMH.
- DKOJIOTHYHO AOHOCUTH U APpTYMCHTHUPOBATH CBOIO MO3UIHIO B ACJIOBBIX KOMMYHUKAIIUAX.

- HpOBOI[I/ITB CaMOIIPC3CHTAINIO, BOBJICKATb aYJUTOPHIO BO BPEMSL HY6J'II/IIIHOFO BBICTYILJICHUA,
OTBCYATb HAa BOIIPOCHI.

- AHanmu3upoBath APPEKTUBHOCTH BEIECHUS TIEPETOBOPOB U BBISBISATH «y3KHE MECTa» M «30HBI
pHUCKay.

BJIaJIeTh:

- HaBbikaMu BbICTpauBaHusl NAPTHEPCKUX U MPOAYKTUBHBIX OTHOLIECHHH.
- HaBbIkamu, O3BOJISIONIUM [TOBBICUTH JTMUHYIO 3((EKTUBHOCTb.

- OCHOBHBIMU T€XHUKAMH Pa3BUTHSI SMOLIMOHAIBHOI'O UHTEIJIEKTA.

- UHCTpyMEHTamMu yaepKaHUsl BHUMaHUS ayAUTOPHH.

- HoBpIMM ITOAXO/1aMU K PEILIEHUIO 3a1a4.

- HaBblkoM pearmpoBaTh Ha IPUHSTHE OOPATHOM CBSA3HM JAPYTrUMH, B TOM YHCIIE IMOLUOHAIBHO
3apsHKEHHOE.

TeMbl U pa3jaeiibl Kypca:
1. BeicTymienue.

TakTuueckue u CTPATCTUYCCKUC TCXHOJIOI'MHU YIIPABJIICHUA OMOUHWOHAJIBHBIM COCTOAHUCM.
Y,[[ep)KaHI/IC BHUMAaHHUA ayJUTOPHUH.

2. IleperoBopsl

[TmaHupoBaHME AETOBBIX BCTPEY.

[Tytu noBeieHus 3pGEeKTUBHOCTH COBEeIaHUN. YipakHeHHne «lleperoBopbi».
AnropuT™MbI paboThI C JIeT0BOM TOKyMEHTalUEH.

3. Yoexneuune



[Toaxom K CIOKHBIM pa3roBOpaMm, «s»-COOOIICHUSI.

Teopus aprymMeHTanuu.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

Pexiiama n MeHeXKMEHT MPOAAK

Heab AMCHUNIMHBI:

JucuunivHa HarpasieHa Ha GOpMUpPOBaHKE 3HAHUIN U KOMETEHIIUH 110 yIPaBJICHUIO PEeKIaMHOM
JIeATEIbHOCTBIO, IIPOJYKTOBBIM AHAJIN30M, IIJIAHUPOBAHUEM PEKJIIAMHOW KAaMIIAHUHM, U YMEHHIO
IIPUMEHSATH 3HAaHUS Ha IIPAKTUKE.

3agauu AMCHMILINHBI:

- IPUMCHATH yHHBCpCﬁJII:HLIfI moAXOoJ K pCIICHUIO PCKIIAMHBIX 3a1a4,

- IPUMEHSATH IPUHLHUIIBI PEKJIAMHOTO MEHEIXKMEHTA;

- OBJIQJICHUE CTIOCOOAMU NPUHATHS PEUICHUH IS peaTu3alliyl PEeKIaMHBIX KaMITaHHi;
- IpHOOPETEHNE IPAKTUUECKUX HABBIKOB YIPABJICHUS PEKJIAMHON JESATEIbHOCTbIO.
IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)
B pe3ynbrare ocBOSHUS JUCIUTLINHBI 00yJaIONTUECS TOJDKHBI

3HATh:

- TEPMHHOJIOTMM MEHEKMEHTA;

- MCTO/JbI U TPUHIUIILI PEKIIAMHBIX KaMHaHI/II\/’I;

- 0COOEHHOCTH YNPaBJICHUS PEKJIAMOM MPOIYKTa;

- 001IMI OIX0/ K pa3paboTKe JOKYMEHTOB B paMKax IMPOBEICHUS pEKIaMHBIX KaMHAHUH.

yMeTb:

- IPUMEHSTHh METO/Ibl PEKJIAMHOTO MEHE)KMEHTA;
- IUTAHUPOBATh PEKJIAMHYIO KaMIIaHHIO;

- OLICHUBATh PUCKH U A3PPEKTUBHOCTH PEKIIAMBI;

- OLICHUBATh BJIMSECHUE PEKJIAMbl Ha COLINYM;

- p8.3pa6aTBIBaTB C BBIMIOJIHATDH KaXKAbIN ATaIl.



BJaJ€Th:
- OCHOBHBIMH NPUHIOUIIAMU MCHCIPDKMCHTA peKHaMHOfI KaMIIaHUU,
- MeTOHHKOﬁ IJTaHUPOBAHUA PEKIIAMHBIX KaMHaHI/Iﬁ;

- TEXHUKOU 3(1)(1)6KTI/IBHOFO BBIITOJIHCHHA BHYTPCHHCTO ay/IUTa U COCTABJICHUA OTYCTHOCTH.

TeMbl U pa3jeiibl Kypca:
1. BBeneHue B pekJiaMHbIM MEHEPKMEHT

IIpaBoBoe perynupoBaHue pekiiaMHOro MeHemkMmenta. @3 "O pekname". Buabl pekiiamsl.
[TpaBuiia AeSITETLHOCTH B PEKIAMHOM MEHEKMEHTE.

2. @yHKIUH peKJIaMbl

OOBeKThl W TIpeAMET pekiambl. OpraHu3aldoOHHAs CHUCTEMa M IPOILECChl. THUIBI PEeKIaMBbl,
Pexnamusbie koHuenuuu. PyHkuuu pexiambl. KaHamsl.

3. BzauMonelTcBHE ¢ 3aKa3UYNKOM

Pexitamubie  areHTcBa.  MeHEMKMEHT  pekiamHoro  mpoxaykra, Cosmanue  Opudos.
BzaumopeiicTBue ¢ 3aKa34MKOM.

4. MenuamianpoBaHue
Macc-mMenua 1 X BIUSHEE Ha pPEKJIaMHBINA mporecc. MenuaruianupoBanue. ['paduk. Beibop

peximaMHbIX HOcuTenel. [Iponakr-meiicment. OnpeneneHue 0ropKeTa peKIaMHON KaMITaHUH.

5. Onenka 3p¢peKTHBHOCTH

Onenka 3¢ (ekTUBHOCTH peKiIaMHOM kamnanuu. O1ieHKa BIUsHUA Ha noTpedutens. [lnatdopmbl
(arperaropsl) MOHUTOpUHTA conmMeana u CMU



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJjieHHOCTH: YIpaBJjieHUe HHHOBAIIMSIMU B OM3Hece

Puck-mMeHesKMeHT

Heab AMCHUNIMHBI:

c(hOpMHUPOBATH LIETOCTHOE MPEACTABICHUE O MPUHITUIIAX TOBEACHUS SKOHOMHYECKUX CYOHEKTOB
B HHJICTEPMUHUPOBAHHBIX YCJIOBHSIX M OCBOUTH METOJbl MPUHSTHS PELUICHUN B YCIOBHUSX
HEOIpPEeIEIEHHOCTH U PUCKA

3agauu AMCHUIINHBIL:

. JaTh ONpENENECHUs KIIIOYEBBIX MOHATUN "HeompezaeneHHOCTh" u "pucCK'", pacKpbITh
pa3IUYHbIE ACHEKThl YCHUJICHHUSI HEONPEAENEHHOCTH M IIOJE3HOCTU PUCKA B COBPEMEHHBIX
YCIOBUAX XO35IIICTBOBAHUS,

® BBIACIINTh KPUTCPUHU KJ'IaCCI/I(I)I/IKaL[I/II/I PUCKOB H OXapaKTCpU30BATb BHJbI PHCKOB B
COOTBCTCTBHH C BbIJICJICHHBIMA KPHUTCPUAMU,

M O3HAKOMHUTH C TCOPECTHUICCKUMHU OCHOBAMHU HCCIICIOBAaHUA PUCKOB,

® OXapaKTCpU30BaTb TPAJUIHUOHHBIC KW COBPCMCHHLIC MCTOJbI HCCICAOBAHHA PUCKOB,
METO/Ibl KOJIMYECTBEHHOM OLIEHKHU PHUCKOB;

. O3HAaKOMWTb C OCHOBHBIMHU AKCMOMAaMU U DJIEMEHTaMU COBPEMEHHON TEOPHUEU PUCKOB U
CYIIECTBYIOIMMH KOHUENIUAMH PUCKA;

® MNpEACTAaBUTDH MMOPAIOK NPOBCACHUS UCCIICAOBAHUA PUCKOB,

. OXapakTepu3oBaTh IEHHOCTh HMH(OpPMAIMM B PHCKOBBIX CHUTyallUsix M BBIOOpE
YIIpaBJIEHYECKUX PEIICHUI;

. 0XapaKTepU30BaTh KPUTEPUHU BbIOOPA B PUCKOBBIX CUTYalIMSIX;
. U3YYUTHh METOJIbl MOJCIIMPOBAHUS PUCKOBBIX CUTYallMi 1 0OOCHOBAaHUS peIleHUI;
. MOJTy4eHHE MPAKTUYECKUX HABBIKOB MIEHTH(PUKALUN PUCKOB, COMPOBOXKIAIOIINX T€ WU

VHBIC BUJIBI TPEANPUHUMATEIIBCKON AEATETbHOCTH, CBI3aHHBIX C TOW WJIM MHOW XO3SICTBEHHOMN
cuTyaruen, GopmManu3anuu pUCKOBBIX CUTYaIlUid, BELIOOpA METOO0B OIICHKUA PUCKOB W TIPUHSITHS
pELIeHMI.

ITepedyenb miIaHMpPyeMbIX pe3yJIbTATOB 00YYeHHs MO JUCHHUILINHE (MOAYJIIO)
B pesynbTare 0cBOCHUS AUCIUILTUHBI 00YYatONIHecs JOKHBI

3HATb:



OCHOBHBIE HCTOYHHMKHU HEOINPEACNIEHHOCTH U CTPYKTYpPY pHCKa cXeMmy (YHKIMOHUPOBAaHUS
CUCTEMBI YIIPaBJIEHHUS PHUCKaMH OpraHu3alluii, €€ OCHOBHBIE ATalbl; METOAbl OLIEHKH PHCKA,
IIPUMEHSIEMbIE B pAMKaX CUCTEM YIIPABICHUS pUCKAMU OpraHU3aluil

yMeThb:

BBISBIISITh U KJIACCU(HUIIMPOBATH PUCKH OPraHU3aIUi; KOJIWYECTBEHHO OLIEHUBATh PUCKU U
CpPaBHUBATh BAPUAHTHl SKOHOMUYECKHUX PELICHUN B YCIOBMIX HEONPEIEICHHOCTH U pUCKA C
IPUMEHEHHEM IPUHIMIIOB IOMUHUPOBAHUS U KPUTEPHUEB; BBISIBIIATH HEONPEAEIEHHbBIE (DaKTOPHI,
BIIMAIOIIME HA PE3yNIbTaT 3KOHOMUYECKOU J1EATEIbHOCTH

BJIAJ1€Th:

HABbIKAMHU HJICHTU(GUKALUN W OMHCAHUS PHCKOB OpraHU3aluii; HaBbIKAMHU Ka4eCTBEHHOI'O U
KOJIMYECTBEHHOTO aHajiM3a PHUCKOB U OLIEHKM BEPOSTHOCTHOIO pPacHpelesieHUs pe3yJbTaTOB
SKOHOMHUYECKHMX PEIICHUI; OCHOBHBIE HCTOYHUKU HEOINPEAEICHHOCTH U YCIOBUS JJI1 NPUHATUSA
pelIeHu

TeMbl u pa3jaesibl Kypca:
1. HeonipenennieHHOCTD U pUCK

[Tonsitue HeomnpeneneHHocTd. IlpuumHbl HeompeneneHHOCTH. Poiib Hayku B yCTpaHEHUU
HeonpeaeneHHocTH. CyOBbEKTUBHAs OLIEHKAa BO3MOXKHBIX HCXOJ0B. OLEHOYHBIA MOIXOJ K
omnpenenenuto mouatus "puck". CyObeKTHBHOE 1 OOBEKTUBHOE B MOHUMaHUH prcKka. CTpyKTypa
pHUCKa: IPUYHMHBI, COOBITHE, TOCTEICTBHS, (GakTOpbl. Mepa pucka. MHpOpMaMOHHBIA TOAXO0] K
OTIpeIeNIEHUI0 MOHATHS "pUcK".

2. 3az[aqa IMMPUHATHA PCUICHUA B YCIIOBUAX HCOIMMPEACIICHHOCTH U PUCKaA

Teopuss pucka Kak HMHCTPYMEHT IPUHATHA  pelleHuil.  /[erepMuHUpOBaHHBIE U
MHJCTEPMUHUPOBAHHBIE MOJENM. 3ajada MPUHATHS peuleHus. OiIeMeHTbl Mojenu. Jluno,
npuHuMarolee peuieHue. IloHsarue cpenpl. Ynpapisiemble NMapaMmMeTpbl U MapaMeTpbl Cpeabl.
Oyukuus peanusanuu. AnbrepHaTuBbl (cTparerun). CoctosiHue cpenbl. OnleHOYHasi CTPYKTypa
u ueneBas ¢yHkuua. Buawsl HeompenenenHoctu. Heompenenennbie mapametpsl. [IpoOnema
OLICHKM pe3yJbTaTa B MOJENSAX C HEONpEeJeIeHHbBIMH TapaMeTpaMu. Paznuuue ycrnoBuit
HEOIpEAEIEHHOCTU U PUCKA C TOYKU 3PEHUS IPUHATHUS PELICHUM.

3. IlpuHsTHE pELIEHUH B YCIOBUAX HEONPEAEICHHOCTH

IToaxoap! K MPUHATHIO PELICHNUH B YCIOBHSX HEONPEAENeHHOCTH. MaTtpuunsle urpsl. [locranoBka
3a/layd B YCIOBMSAX HWrp ¢ npupoaou. IIpuHIMD mocneaoBaTenbHOrO  yMEHBIICHUS
HeomnpeaeneHHocTH.  [IpuHIMNBI  JOMHUHUpOBaHUA.  AOCOJMIOTHOE  JOMUHUPOBaHUE U
JTOMUHUPOBAHUE TIO COCTOsSHMSIM. Mnes mpumeHeHus kKputepueB BbiOOpa. Kputepuii Banbna.
Kpurepuii "makcumakca". Kpurepuit Jlammaca. Kpurepuit CoBumxa. Kpurepnii ['ypsuna.
O606mmennsbIi kputepuii ['ypBuna. CpaBHeHHE KpUTEPUEB BHIOODA.

4. IlpuHsATHE pELICHNH B YCIOBHUAX PUCKA (JIUCKPETHASI MOJEID).



OcoOCHHOCTH TPHHATHS PEIICHWH B YCIOBHUSAX PHUCKA. MOJEIMpOBaHHWE CHUTYallMH PHCKa C
IOMOUIbIO  CIYy4alHOM  BEJIMYUHBL:  JUCKPETHBIE M  HENPEPBIBHBIE  pacHpeesICHUs.
JloMrHMpOBaHME 110 BEPOATHOCTH. TpaiulinOHHbIE KpPUTEPUN CPABHEHUS PUCKOBBIX aJIbTEPHATUB.
Kpurepuii npenensHoro 3Hauenusi. Kputepuii Hambomnee BeposTHOrO 3HaueHUs. Kpurepwmii
oxuyaemoro 3Havyenus. Kpurepuu Bapuadensnoct. O000IIEHHBINH KPUTEPUU.

5. llpunstue pemeHuil B yCIOBUAX pUcKa (HENpepbIBHAS MOJIETD).

HenpepriBHble pacnpeneneHus ciydaiiHou BeiauuuHbl. [loctpoenue rucrorpammbl. Kputepuii
IpeIeIbHOr0 3HaYeHUsI, Hanboiee BEpOATHOTO 3HAUCHUS U KPUTEPUN 05KUAAEMOT0 3HAUCHHUS AJIs
HenpepsIBHOTO pacnpenencaus. Kputepuit Value- at-Risk (VaR). Kpurepuii Expected Shortfall
(ES). Kpurepuii Tail-Value-at-Risk (TVaR). CpaBHeHre kpuTepreB BbIOOpa B YCIOBUAX PUCKA.
OreHKa CTOUMOCTH HH(OPMAIIMH B YCIIOBUSAX PUCKA.

6. anaBneHHe pUCKaMH B COOMAJIbHO- 9dKOHOMHUYCCKUX CUCTEMAX.

[TonsTue cucrems! ynpasiaeHust puckamu (CYP). DBoronust oaxo0B K YIPaBICHUIO PUCKAMU.
[lenu, 3agaum M JIOTMKA IIOCTPOCHMSI CUCTEMbI YIpPaBieHUs puckaMu. CXeMbl yNpaBICHUS
pUCKaMM OpraHu3alMd [0 OTEYECTBEHHBIM M MEXIYHAapOAHBIM CTaHJapTaM B 00JacTu
ynpaBieHus: puckamu. [lonarue ouenku pucka. MneHtudukanus, u3MepeHre M OLICHUBaHHE
pucKkoB. MeToabl M3MepeHus: PUCKOB, UX OCOOEHHOCTH M oOsacTh npuMmeHeHus. Kpurepuu
3HaUMMOCTH pHUCKOB. KaprorpadupoBanue puckoBoil curyamnuu. [loHsTHEe M KiIaccUpUKALUS
METOJIOB BO3JCHCTBUS Ha puCK. PerynupoBanue u (uHaHCUpOBaHME pHUCKOB. Pacmmpenue
MHOYECTBa aJIbTEPHATHB 33 CUET MPUMEHEHHSI METOA0B 00pabOoTKH pucka. Mi3MeHeHne puckoBon
CHUTyallul B pe3yJbTaTe NPUMEHEHUS METOJ0B 00paboTku pucka. Cerperanusi PpHUCKOB.
Jusepcuduranus puckoB. OObenuHeHne puckoB. [IpuHIMIB 3PPeKTHBHOTO 00BEIUHEHHS
PHCKOB.

7. Ilcuxojioruueckue acreKThl IIpUHATHUA pemeHHﬁ B YCJIOBUAX PpHUCKA.

Oco0eHHOCTH SKOHOMHUYECKOTO MOBEIEHUS B YCIOBUIX PUCKA U MPOOIEMBbI €ro n3yueHus. Tumsl
OTHOLIEHMSI YeJOBEeKa K PHUCKY. TeopeTudeckue MOAXOAbl K ONHMCAHUIO TOBEICHUS
HKOHOMUYECKUX CYOBEKTOB B YCJIOBUSAX pucka. Teopus oxuaaemoi noiesHoctu. OOmuii moaxonu
K NIPUHATHIO PELIEHUH ¢ UCTIOJIb30BaHUEM (PYHKIIMH M0JIE3HOCTHU. Teopus NepCreKTHB.



AHHOTAUMH K pad04YuM NPOrpaMMam U CHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

CeTeBble TEXHOJIOTUM U IPOTPAMMMPOBAHUE KJINEHT-CePBEPHBIX MporpamMm Ha Python

Heab AMCHUNIMHBI:

N3yunth 0CHOBBI paboThl CeTH U CrIocOObI MOCTPOSHUS CETEBBIX MPHIIOKEHH Ha Python.

3agauu AMCHUINJINHBIL:

. BBIpAa0OTKa y CTY/AEHTOB IMOHMMAHUSI POJHM CTAaHAAPTOB IPEICTAaBICHHUS MHPOPMALUU U
IIPOTOKOJIOB MEPEIayu IaHHbIX;

. BBIPa0OTKA MPAKTHUECKUX YMEHUI 1O pa3paboTKe CEeTeBhIX MH(DOPMALIMOHHBIX PECYPCOB
U yMeHHe pa3palaThiBaTh MPOCTEHINNE CETEeBble MPHIIOKEHUS, OCHOBAaHHBIE HAa apXUTEKType
KIIUEHT-CEPBED;

. 3aKpeIICHNE HaBbIKOB UCIIOJIb30BaHUS KOMIIBIOTEPHBIX CETEH.
Ilepevyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00y4YaroMecs J0KHbI

3HATh:

[TpyHIMIIBI TOCTPOEHUS KOMIIBIOTEPHBIX CETEM;

OCHOBHBIE THUIIBI CETEBBIX APXUTEKTYP, TOIOJIOTUM U anmnapaTHbIX KOMIIOHEHTOB KOMIIBIOTEPHBIX
ceTei;

MMPOTOKOJIbI U TCXHOJIOTUHW I€PEAAYN JAHHBIX B CETAX;
COCTaB U ITPUHIUIIBI Q)YHKHI/IOHI/IpOBaHI/ISI I/IHTepHCT - TeXHOHOFHP’I;

MPUHIUIIBI TIOCTPOCHUSI UM HUCTOJIb30BaHUS WH(GOPMAIIMOHHBIX U WHTEPAKTHUBHBIX PECYPCOB
NurtepHer.

YMeTh:

[IpumMeHsATh prueMbl pabOThI B KOMITBIOTEPHBIX CETSX;
MOJKJIFOYATh U HACTPAUBATh CETEBBIE AN TEPHI;
HacTpauBaTh ajpecanuto B [P-ceTsx;

HACTpanBaTb MPOTOKOJIbL BHCKTpOHHOﬁ IIOYTHI;



ITOJIB30BAaTHCA nporpaMMoﬁ IO4YTOBOI'O KJIMECHTA.

BJIA/IETh:

Hasrikamu pa6OTBI B KOMIIBFOTCPHBIX CCTAX.

TeMbl U pa3jeiibl Kypca:
1. 1. Beenenne. OCHOBHbIE IPUHIUIIBI IOCTPOEHUSI KOMIIBIOTEPHBIX CETEN

OcHoBHbBIE 33a7aul Y4eOHOIl AMCHUHUIUIMHBI «COBPEMEHHbBIE CETEBbIE TEXHOJOTHH» U CBS3b C
IPYTMMH TUCUUIUIMHAMU. Pob 1 MecTO 3HaHUH MO AUCHUUIUIMHE B cdepe MmpodeccuoHanbHON
nestenbHOCTH.  OOOOLIeHHAasT  CTPYKTypa KOMIbIOTEpHOH cetu. Mcrtopusi  pa3BuTus
BBIUMCIUTENbHBIX ceTeld. Ha3naueHue KOMIBIOTEpHBIX ceTeil. OCHOBHBIE NPOOIEMBI U
MEPCIIEKTUBBI Pa3BUTUS KOMITBIOTEPHBIX ceTeil. TpeOoBaHUs, MpeabsBIsieMble K COBPEMEHHBIM
BBIUHCIUTEIBHBIM CETSIM.

2. 2. CereBble apXUTEKTYpPhI

3BOJ’IIOI_II/I$I BBIYHCIUTCIBHBIX CHCTCM: OT LCHTPAJIMU30BAHHBIX CHUCTCM — K BBIYHUCIIMTCIIbBHBIM
CCTAM. KJ'IaCCI/I(bI/IKaLII/II/I KOMIIBIOTCPHBIX CeTeH: 110 TUITY, 110 CTPYKTYPCE. Tumnsr KOMIIBIOTCPHBIX
CeTeH: JIOKaJIbHBIC, PCTUOHAJIBHBIC, riaobanpHble. TToHgTHe TOomoornu ceTh. TOMOJOrMH THIIA
«3BC34a», «IIHHA», <«KOJIbBIIO0». OpFaHI/I3aI_II/I$I ceTe Pa3JIMUHBIX THIIOB. I[OCTOI/IHCTBa nu
HEOOCTAaTKH 0a30BBIX CETEBLIX TOIIOJOIHH. ApXI/ITeKTypa CKJIUCHT-CCPBCP».

3. 3. CereBble MOIENTH

MmuoroypoBueBbiii moaxox. I[Iporokon. Hutepdeiic. Ilonarue cereBoit monenu. OCHOBHbBIC
ceTeBble Mojenu, ux xapakrepuctuku. CereBas mojaenb Open System Interconnection (OSI) —
MOJIeNIb B3aUMOJEICTBUSA OTKPHITHIX cucTeM. CeMb ypoBHEW B3auMmopeicTBusi B moaenu OSI.
3anaun ¥ QYHKIIUU IO YPOBHAM Mojienu. [IoHsITHE OTKPBITOM CHCTEMBI.

4. 4. CeteBble IPOTOKOJIBI

MonyneHOCTh ceTeld U craHfapTuianus. [IpuHIHUIB paboThl MPOTOKOIOB PAa3HBIX YPOBHEH
cereBoii mozenu. [lonstue creka mpotokonoB. Creku TCP/IP, IPX/SPX, NetBIOS/SMB.
CootBeTcTBHE CTEKOBBIX MPOTOKONIOB Moaenu OSI. Pazmuuus u 0COOEHHOCTH H3BECTHBIX
MIPOTOKOJIOB. Y CTaHOBKA MPOTOKOJI0B B OC.

5. 5. AnnaparHble KOMIIOHEHTBI KOMIIbIOTEPHBIX CETeH

duznyeckue nepenarwlme cpeibl KOMIBIOTEPHBIX CeTel: KOaKCUalIbHbIN KaOesb, BUTas mapa,
ONTOBOJIOKHO.  XapakTepUCTUKH JUHUN cBsizu. OcobenHoctn TexHonoruu  Ethernet.
Cremuduxanuu ¢usndeckoit cpennsl Ethernet. IToctpoenne Ethernet Ha koakcuanibHOM Kabene.
[Toctpoenne Ethernet Ha ocHOBe HeIKpaHHpOBaHHOW BHUTOW mapbl. IlpumeHeHnue
JONIOJTHUTEILHOTO 000pYI0BaHuUs: XaboB, KOHIIEHTpaTopoB. ONTOBOJIOKOHHBIN Ethernet.

6. 6. MeTopl epeiaun JaHHBIX

bazoBbie TexHonoruu sokanbHbIX cerei: Ethernet, ArcNet, Token-Ring. Merons! goctymna k
cpene nepenaun naHabix. Meton qoctyna CSMA/CD. Drarmbl goctyna k cpeze. Bo3HuKkHOBEHNE



koumm3un. Ctanmaptel IEEE 802.x. Texnomormm Fast Ethernet, Gigabit Ethernet. Metomasl
MapKepHOH MUHBI 1 MapkepHOro Koubla. Orpannuenus s cereir ArcNet u Token Ring.

7. 7. Opranu3zaius MEKCETeBOTO B3aUMOICUCTBUS

Ceresble anantepsl. DyHKIMM U XapaKTEPUCTHKH ceTeBbIX afantepoB. Kiaccudukanus cereBbIx
ajanTepoB. YCTAaHOBKA M KOH(QUI'YpUPOBaHHE CETEBOro ajantepa. KoMMyHHKaIMOHHOE
000pyI0BaHUE CETEH: KOHIEHTPATOPbl, MOCTbI, KOMMYTHUPYIOIIHUE MOCTBI, MapLIpyTHU3aTOPHI,
IUIIO3bI, MX Ha3HaueHWe, OCHOBHbIE (QyHKUMH U napamerpsl. IloHatne u  QyHKUUN
Mmapuipytuzaropa. [lonstue Mapmpyruzauuu. Kpurepun BbIOOpa ONTHMAJIBHOTO MapIIpyTa.
ANTOpuTMBI M MeTOABl MapuipyTu3anud. lloHsTHe © (QYHKIMHM CETEBOro  MUII03A.
CoenuHUTENBHBIE YCTPOMCTBA CerMEHTalMU U co3aaHus mnojcered. Ilomstue u QyHKUUU
KOMMYyTaTopa. TUIbl KOMMyTaTOpoB. JIornueckas CTpyKTypU3aLusl CETH.

8. 8. Uudopmanmonnsie pecypcsl UHTEpHET

Teopernueckue ocHoBbl Internet. OcHoBHble TOHATHA. [loJKiItOUEHHE K KOMIIBIOTEPY
nocraBmuka ycnyr Internet. OcHoBHBIE ciayxObl Internet: ynaneHHBI NOCTYH, SJEKTPOHHAsS
1ouTa, TeIeKOH(EepPEeHINH, CIUCKU PACCBHUIKHU, cIyx0a 3arpy3ku (aiinos u3 Internet. OcHoBHBIE
nousitust WWW:  Web-kanane, Web-cTpanuna, runepccbulkd. Anpecanus JTOKYMEHTOB.
CpenctBa mpocmoTtpa Web. Tlonsarue o xommbroTepHOU Oe3omacHocTu. Hacrtpoiika cpencts
BHyTpeHHEHN 3amuThl. KoMmnbroTepHble BUPYChl. METOABl U CPEACTBA aHTUBUPYCHOW 3allMTBHI.
3amuTa naHGOpManuu B Internet. [IpuHIMI 10CTaTOYHOM 3aIHUTEHI.

9. 9. [TpoTOKOIIBI MPUKIATHOTO YPOBHS

[TpoTokousbl ypoBHS NpuiaokeHUH. Pazinuuus u 0cOOEHHOCTH paclpOCTPAHEHHBIX POTOKOJIOB.
KoHnuenmnus cereBoro BUPTyalbHOro TepMuHana. CoriacoBaHue napaMeTpoB B3aUMOJEHCTBUS.
DneKTpoHHas 1moyTa: (opmaT, MOYTOBBIE KIMEHTHI, MpoTokoybl. [Iporokonsr SMTP, POP3,
IMAP. Hx xapakTepucTHKa, Ha3HaYeHHEe U oTiamuue. [IpoTokonbl pacnpeneneHHbIX (aiaoBbIx
CUCTEM.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiagHbie MaTeMaTHKA U (PU3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

CucreMHOe aIMUHUCTPUPOBaAHME U j1eMeHThI DevOps

Heab AMCHUNIMHBI:

OcBoeHME CTyIeHTaMH OCHOBHBIX NpuHUUIOB DevOps, ocoOeHHOCTEN BHEAPEHUS KYJIbTYpPhI U
NPaKTUK aBTOMATH3AIMH IPU Pa3paboTKe MPOrpaMMHOT0 00ECTICYCHUSI.

3agauu AMCHMILIMHBI:
- [IOJIy4€HHUE IIPECTaBIeHHs 00 OCHOBHBIX NpuHIMNIax DevOps;

- H3YYCHHUC MHKpOCGpBHCHOfI APXUTCKTYpPbI, CHUCTEM  YIPABJIICHUSA KOH(I)I/IpraL[I/ISIMI/I,
HHCTPYMCHTOB obecreyeHus pecypcamMu;

- U3y4EHHE METOJIOB Pa3BEPTHIBAHMSI U HACTPOHKH KJ1acTepoB U npakTuk DevOps mpu pazpadboTke
POrPaMMHOTO O0CCIICUEHUST;

- OCBOEHHE NPAaKTHUYECKWE MHCTPYMEHTHI JUIsl IpuMeHeHus mpakTuk DevOps npu paspabotke
IPOTrpaMMHOr0 00ecrieueHus U B MalllMHHOM O0Y4Y€HUU.

IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00YYEHHS MO TUCHUTIIHHE (MOIYJIIO)

B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOMKHBI

3HATh:

- OIpeJeNIeHEe U OCHOBHBIE MpUHLUIIBI DevOps;

- OTJINYME CUCTEMHOT0 aIMUHUCTPUPOBaHUA OT npakTuk DevOps;

- OCHOBHBIE MOHSATHS 1 KOMIOHEHThl MUKPOCEPBUCHOM apXUTEKTYPHI;

- 1IeJTM ¥ HeOOXOAMMOCTh CUCTEM YIPaBJIeHUsI KOH(PUTypalHsIMu;

- OTJINYMSI HHCTPYMEHTOB O0ECTIeUeHUs! pecypcaMiu OT CUCTEM YIPaBIEHUSI KOHOUTYPALUSIMH;

- KIIaCTEPbI U €T0 COCTABHBIC YaCTH.

yMeTh:
- IPUMEHATh NATTEPHBI U aHTHUNATTEpHBI DevOps-KyJIbTypHl;

- IPUMEHSTh METO/IbI YIIPABJIEHUS MUKPOCEPBUCHON apXUTEKTYpOil;



- NPUMEHATh B HpakTHKe pa3paborku [IO MHCTPYMEHTHI HACTPOMKH CHCTEM YIpaBICHUS
KOH(HUTypausIMu;

- IPUMEHATh TEXHOJOTHU Pa3BEPTHIBAHUS CEPBEPOB, OATAHCHPOBIIMKOB HArPY3KH M MPOBEPKU
COCIMHECHUS;

- IPUMCHATH MCTOABI pPa3BCPTbIBAHHA H HaCTpOfIKH KJIaCTCpOB, HX MaCH_ITa6I/Ip0BaHI/I5I u
OOHOBJIEHUS CCPBHCOB.

BJI1aJ€eTh:
- HaBbIKaMU yIipaBieHMs 3ai1adyamu 1 APl mukpocepBuca;

- HaBBIKAMU HACTPOHKHM CHUCTEM YIpaBJICHUS KOHOUTYpALUSIMHU, UCIOIH30BAHUS HHCTPYMEHTOB
o0ecrnieyeHus pecypcamu, pa3BepTbIBaHUsl U HACTPOMKH KJI1acTEPOB;

- HaBbIKAMU MPUMEHEHHS MPAKTUK U MHCTPYMEHTOB DevOps mpu pazpaboTke mpOorpaMMHOTO
oOecreyeHns U B MPOEKTaxX MAIIUHHOTO O0YUYEeHHUS.

TeMbI U pa3jeiibl Kypca:

1. Onpenenennie 1 ocHOBHBIE MpuHIHIBI DevOps.

Omnpenenenne DevOps B mupokoM u y3koM cmbicie. Tpu npunnumna DevOps. Otnmuune
CHUCTEMHOI'0 aIMUHUCTpUpOBaHus OT npakTuka DevOps. [1arTepHbl 1 aHTUNATTEPHBI BHEIPEHUS
DevOps-KyabTypBhl.

2. MukpocepBUCHas apXUTEKTYpa.

MukpocepBucHas apxutektypa. [loHarrne 6anaHcupoOBIIUKa Harpy3KU. ABTOMaTUYECKUN 3aITyCcK
MHKpOCepBHCOB: systemd units, SUPErvisor - cXoICcTBa ¥ pa3Inyust. 3aIycK 3a/1a4 10 PaCUCaHHIO:
crontab, mpuMeHeHHE 3amycka 3ajad MO paclucaHuio ¢ BeO-¢peiimBopkamu. 3ananue API
MUKpOCEpBHUca pU NOMOIIH KoHpuryparmonHoro nokymenra (OpenAPI).

3. CucteMsl ynpaBiieHus: KOH(puUrypamnuei.

CucreMbl ympaBieHHs KOHQUIypaluel: LeTd U HEeoOXOAMMOCTH. MIeMINOTeHTHOCTb U
CXOJMMOCTb KaK TJIaBHbIE CBOWCTBA CUCTEM yTpaBieHUs KoHpurypauueid. Cucremsl Tuna pull u
push g cuctem ynpaBiaeHUs] KOH(QUTypaluy - JOCTOMHCTBA M HEJOCTAaTKU. JleKiiapaTUBHBIN U
NPOLEAYPHBIA THIBI KOH(QUIYpalUM - pa3iIuyusi, JOCTOMHCTBA M HemocTatku. [lomynspHble
MHCTPYMEHTBI HACTPOMKHU CUCTEM YTIpaBJiIeHUs] KOH(DUTypaIlui U UX KaTeropu3arusl.

4. lucTpyMeHTBI 00ecTiedeHnsl PeCypCaMu.

HNHcTpyMeHTB 00ecriedeHusl pecypcaMu: OTJIMYKE OT CHUCTEM YIpaBieHHs] KOH(UTypalusMu B
TEPMHHAX KaTeropu3allMd CHUCTeM YyIpaBieHHs KoHpurypamuu. Pa3BepThiBaHHe CcepBEpOB,
0alaHCUPOBLIMKOB HArpy3Ku U MPOBEPKH COCTOSHUS COCTUHEHUS.

5. Knacrepsl. Pa3BepTeiBaHNE U HACTpOMKA.



Knacrep Kubernetes u ero cocraBHble 4yacTH: MOA, pa3BepPThIBAHHME, CEPBUCHI, AHAJIOTHUS C
KOHILIECTIIMEY KOHTEHHEPU3allui U HACTPOUKE CETEBOr0 COEIMHEHHUs. Pa3BepThIBaHNE U HACTPOMKA
KJlacTepa Ha mpumepe TexHojoruu kubespray. MacmrabupoBaHue, OOHOBICHHE CEPBHCOB U
pasBepThiBanuil. [lakeTHblil MeHemkep Mt HacTpoiiku kubernetes-kmacrepa. OTinn4us TPaKTUK
kubernetes B co3ganuu pecypcoB, COXPAHSIIOIIMX H HE COXPAHSIOIINX COCTOSIHHE.

6. OcobeHHOCTH MPUMEHEHHS PakTUK DevOps B MallimHHOM 00Y4YEeHHH.

OcobenHoctu nmpuMeHeHus npakTuk DevOps B MammHHOM oOy4yeHuu. Tpu cTaguu 3BONIIOLUU
UHPPACTPYKTYPHI MAIIUHHOTO O0Y4EHUS: OTINYHNE, JIYUIIHE PAKTHKH JUIs TOCTHYKEHUS KaXKI0T0
ypoBHA. OTiMuYME MPaKTUK HENPEPHIBHOIO pPa3BEPThIBAHMSI M HENPEPBIBHOM HHTETpalUM AJs
IPOEKTOB MAaIIMHHOTO oOyueHus. IlpakTuka HempepsBHOTO 00y4deHHs MOJeNeil B MallHHHOM
00y4EHHUHU: IPUUMHBI [TOSIBICHUS], IPEUMYILIECTBA.

7. UHCTpYyMEHTHI AJisl IpUMeHeHus TpakTuK DevOps B MalllnHHOM O00y4YeHUH.

WucTpymeHTs! 115 npuMeHeHus npaktuk DevOps B mamimHHOM 00ydyeHuu. Cucrtema KOHTPOJIS
JAHHBIX: perucTpanus (aijoB MpU MOMOIIM CHUCTEMBI KOHTPOJIS BEpCH, Qu3nueckas MOJAEIb
XpaHEHHS TaHHBIX, IMIIOPTUPOBAHHE TaHHBIX U3 CTOPOHHUX peno3utopueB. CoBMecTHast MOJIENb
pa3pabOTKU NP UCTIONIb30BAaHUM CUCTEMbI KOHTPOJIS JaHHBIX. COopka rpada o0ydeHust Mojienei,
aKTUBAIMS TIepeo0yICHUsT MO/ICTICH TPU MTOMOIIN CUCTEMbI KOHTPOJISI JaHHBIX. Y HUBEpPCAIbHbIC
dopmarbl xpaHeHHss O0OydeHHBIX Mojenell. Vcrmonp3oBaHME HHCTPYMEHTOB JIOTUPOBAaHHS M
MOHHUTOPHHTA JUTSI CO3/IaHUS JKypHaJa SKCIIEPUMEHTOB.



AHHOTANUM K pa004YUM NMPOrpaMMaM U CIUILINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

CiyuyaiiHble poLecchbl 1 MaTEMaTHYECKAs CTATUCTUKA

Heab AMCHUNIMHBI:

- (hopmupoBaHue 0a30BBIX 3HAHHWI MO TEOPUH CIyYAWHBIX (CTOXACTUYECKHX) MPOIECCOB IS
TAIBHEUINETO  WCTOJB30BAaHUS B Pa3HOOOpPa3HBIX  MPWIOKEHHSIX,  -(hOpMHpOBAHHE
MaTEeMaTUYeCKOU KYJIbTYPhl M HCCIEIOBATEILCKUX HABBIKOB MPU HU3YYCHUU BEPOSTHOCTHBIX
MOJICJICH DBOJIIONHMH (IUHAMHUKH) CHUCTEM, aKTyallbHBIX IS (U3UKH, XUMHHU, OHWOJIOTHH,
PaIuOTEXHUKH, YdKOHOMHUKH, (PMHAHCOBOW MaTEMAaTUKH H JIp.,

- OBJIaACHHUC MCTOAaMHU aHaJIn3a CJ'Iy‘IﬂfIHBIX SIBJICHUH U IIpoIecCCoOB.

3agauyd AUCHUILINHBI:

- an06peTeHHe O6y‘IaIOH_II/IMI/ICH TCOPCTUICCKUX 3HAHUMU U MPAKTHUYCCKUX HABBIKOB, CBsA3aHHbIX
C IPUMCHCHHUAMU TCOPHUU CTOXACTHYCCKUX ITPOICCCOB,

- cB00OTHOE BiIaJIcHHE OA30BBHIMH MOHATUSAME, (POPMyTIaMH U KJIACCHYECKUMHU CXEMaMH,
- 3HaHUE OCHOBHBIX TCOPEM U I'PAHHULl UX IIPUMEHUMOCTH,

- pa3BUTHE YMEHHUS CTPOUTh MAaTEMAaTUYECKHE MOJENH, OTPAKAIOIINE T€ WA HHbIE CTOPOHBI
TUHAMUKH CIIy9allHbIX SBJICHH, U CyUTh 00 aJIeKBATHOCTH MOJIENIEH.

ITepeyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI
3HATh:

¢ OIIpCACIICHUA U CBOMCTBA OCHOBHBEIX O0BEKTOB HU3YUCHUSA TCOPHUU CTOXACTUUYCCKUX IMPOLECCOB,
q)OpMy.]'II/IpOBKI/I HanOoJIee BaXKHBIX YTBep)KZ[eHHﬁ, METOJABI UX NOKAa3aTCIbCTB, BO3MOXKHBIC Cq)epbl
HpHHO)I(eHI/II}'I, B TOM YHCJIC:

¢ [IOHATHUC CHy‘I&ﬁHOFO Iponecca, ornpeacjieHrs 5KBUBAJICHTHOCTH ITPOLIECCOB,

* ompeaeneHUs KOHEYHOMEPHBIX pacHpeleeHuid, (QyHKIMU CpelHero, KOBapHAI[MOHHOM
dyHKuMH,

* BOKHEHIIIHE KJIACCHI IPOIECCOB (TAYCCOBCKUE, C HE3aBUCUMBIMH MPUPALICHUSIMHI, MAPTHHTATHI,
* MapKOBCKHE, MTPOIIECCHI BTOPOTO MOPSIKA, CTAIlMOHAPHBIE),
* OIIPEJICIICHUE U CBOMCTBA ITyaCCOHOBCKOIO MpoILiecca,

¢ OIIpCACIICHUEC U CBOMCTBa BUHCPOBCKOI'O IIpo1Iecca.



yMeTb:

¢ p€iaTh 3aJa4y BBIYHUCIUTCIIBHOTO U TCOPETUUCCKOI'O XapaKTepa B obnactu TCOPHUU CJ'Iy‘i&fIHI:IX
IIponecCcoB, YyCTaHaBJIMBATh B3aWMOCBA3HM MCXKIAY BBOAMMBIMU IIOHATHUAMHU, IIPHUMCHATH H
J0Ka3bIBATb OCHOBHLIC TCOPEMbBI U q)OpMYJ'IBI, B TOM YHCJIC:

* HAXOJIUTh YHCJIOBBIE XapaKTEPUCTUKU paclpeiesIeHUI POLIECCOB,

* BBISICHATH IIPUHAJJIEKHOCTD IIPOLIecca ONpeIeICHHOMY KJlaccy,

* BBISIBJIATH HAJTMYKME U HAXOAUTD CIIEKTPAIbHYIO INIOTHOCTh CTAIIMIOHAPHOM MOCIEA0BATEIbHOCTH,
* I0Ka3bIBaTh 3KBUBAJIEHTHOCTh Pa3HbIX ONPEIEICHUN BUHEPOBCKOIO IIpolLecca,

* I0Ka3bIBaTh HenuppepeHIupyeMOoCTh TPAEKTOPH OPOYHOBCKOIO JBUKCHHUS,

* IPUMEHSITH TeopeMy KoJIMOropoBa o CyIiecTBOBaHUN HETIPEPHIBHOM Ha OTpe3Ke MOJU(PUKALINN.

BJIa/1eTh:

M pa3HOO6pa3HI)IM MAaTCMaTUYCCKUM alrapaTtoMm, HOZI6I/Ipa$[ COUYCTaHUA pa3IMYHbIX MECTOOOB, JIA
OIIMCaHMA U aHaJIn3a CTOXaCTUYCCKUX MOI{CJ’IGﬁ JUHAaMHKH, B TOM YUCJIC:

¢ OCHOBHBIMHU IIPHEMAaMH BHECCHUA IMMPCACIbHOIO IICPCXO/Jda 10 3HAK HHTCIPpaia He6era,
¢ UCII0JIb30BAHUEM PA3JIMYHBIX BUJOB CXOAUMOCTH HOCJIGZIOBaTeJII)HOCTE':ﬁ CHy‘lﬁfIHBIX BCJIMYHMH,
¢ afnrapaTroM yCJIOBHBIX MAaTEMATUUCCKHUX O)KI/II[aHI/Iﬁ JJI1 YBEPCHHOI'O IPUMCHCHUS UX CBOI\/JICTB,

® MCTOJaMU BBIYUCJICHUA CTOXaCTHYCCKOI'O HHTCIrpaia, OCHOBAaHHBIMH Kak Ha
aHHPOKCHMaHHOHHOﬁ CXEME, TaK U IIPUMCHCHUN (I)OpMy'J'IBI Hro.

Tembl U pa3aensl Kypca:
1. MapkoBckue nenu ¢ JUCKPETHbIM BPEMEHEM.

Marpuiia nepexoHbIX BEpOATHOCTEN OJHOPOIHOM Lienu 1 €€ cBoWcTBa. BeposaTHoCcTH nepexona
3a Heckosibko MmaroB. Kiaccupukanuss cocrossHuil MapkoBckoi 1enu. CranuoHapHOe
pacripeniesieHue. YciaoBUs JleTanbHOro OanaHca. [Ipumepsl MapkoBckuX wemneil. MoMeHTHI
OCTaHOBKH. MapKOBCKHE L1eNH ¢ OECKOHEUHBIM KOJTMYECTBOM COCTOSIHUH.

2. IlyaccoHoBckuii cimydaiHblidi npouecc. IIponeccel BoccTaHOBiIEHMS. MapKOBCKHE LIEMH C
HEIPEPBIBHBIM BPEMEHEM.

OKCIMOHEHIMANIbHBIOE pactpenesienne. OmnpeneneHre MmyacCOHOBCKOro mporeccca. ClaoKHBIN
MyacCOHOBCKHUH mporiecc. Cynepno3uiius 1 GUiIbTpaIus MyacCOHOBCKUX TporieccoB. [Iporecchr
BOCCTAaHOBJIEHUS. MapKOBCKHE II€MU C HENPEpPBIBHBIM BpeMeHeM. [IpuioxeHuns ciydailHbIX
IPOIIECCOB K 3a/1a4aM TEOPUU MacCOBOTO OOCITYKUBaHUSI.

3. YcnoBHOE MaTeMaTHYECKOe OXXHIAaHUC. MapTI/IHI‘aJ'ILI, MapKOBCKHUC MOMCHTHBI.

Armnmapar  yCIOBHBIX MaTeMaTH4ecKMX oxugaHuil. OCHOBHBIE CBOWCTBAa  YCJIOBHOI'O
MaTeMaTH4ecKoro oxuaaHus. lIpumepsl SBHOrO BBIYMCIIEHMS YCIOBHOTO MaTEMaTHYECKOIO



oXujaHus. MapTtuHransl (CyOMapTHHTraibl), NPUMEPbl C JUCKPETHBIM M HEMPEPHIBHBIM
BpeMeHEM. MapKOBCKHE MOMEHTbI U MOMEHTBI OCTaHOBKU. MrpoBas mHTepnperanus. 3agadya o
pa3opeHuu Urpoka.

4. OueHKa HEN3BECTHBIX [1APAMETPOB PACIPECIICHUN U UX CBOMCTBA.

[IprMepsl HECMEIICHHBIX U COCTOSITENIBHBIX OLICHOK (MOMEHTBI, TUCHEPCHUs); CMEIEHHBIX, HO
COCTOSITENIbHBIX OIICHOK; HECOCTOSATEIbHBIX, HO HECMEIIEHHbIX OlEeHOK. OueHku (GYHKIHUH OT
napameTrpoB. [Ipumep cuTyanuu, B KOTOPOM HE CYIIECTBYET HECMEIICHHON OLIEHKH HEKOTOpPOi
GyHKIIMM OT mapameTpa.

OneHkr MakCHMalbHOTO TpaBaononobus (0.M.II.) W HX CBOWCTBAa (COCTOATEIHHOCTb,
aCHMIITOTUYECKass HOpMalbHOCTh M 3¢ ¢dexktuBHOCTh). Jlocrarounas cratuctuka. Kpurepuit
daxTopusiun. I dexkTuBHbIC OLEHKHU. [loBepHUTEIbHbIE HHTEPBAIIBI.

5. CTauroHapHbIE MPOLIECCHI.

Ommbxa nepBoro u Broporo poza. Jlemma Hefimana—IIupcona. Kpurepuii xu-kBaapar mpoBepKH
rumote3. [IpoBepka rTumore3bl He3aBUCHMOCTH. Kputepuii 0000mIEHHOTO OTHONICHHS
npasaomnonodus. [IpoBepka runores st HOpMaIbHBIX pacnpeaeneHuid. JIuneiinas perpeccusi.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

Co3nanue craprana

Heab AMCHUNIMHBI:

®opMupoBaHUE y OOYYAIOUMXCA TEOPETUYECKHX W MPAKTUYECKHX HABBIKOB IO BEICHUIO
IIPOEKTHOM EATEIBHOCTH.

3agaum IUCHUILIMHBI:
- opMupOBaHUE 3HAHUI O BEICHUU ITPOCKTOHOM JIEATETbHOCTH

- IIOATOTOBKAa M IIPCIACTABJIICHUC (bHHaHCOBOﬁ I/IH(I)OpMaI_II/II/I O MPOCKTHI JIA IMOTCHIOUAJIBbHBIX
HHBCCTOPOB;,

- (hpopmMHpoBaHNE HABBIKOB CUCTEMHO PELIATh BOIIPOCHI OPraHU3aluy paboThl Ha/l IPOEKTOM;
- oOyueHme IeI0OCTHO BOCTIPUHUMATh HOPMAaTHBHO-TIPABOBOE TI0JIE;

- OCBOCHHE HaBbIKA 3aLIUTHI [IPOEKTA.

ITepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

OCHOBBI BCJICHUA HpOeKTHOﬁ JACATCIIbHOCTH

yMeTb:

dbopMupoBaTh MpencTaBieHne (PUHAHCOBOW HHGOPMAIIMK O MPOEKTHl ISl MOTCHITHATBHBIX
VHBECTOPOB

BJAaJ€Th:

HAaBBIKOM CUCTCMHO pCIIATh BOIIPOCHI OpraHru3aluun pa6OTBI Haa IMPOCKTOM

TeMbl u pa3jaesibl Kypca:

1. Coznanue craprana



Mertoapl u TexHomoruu. Buael crapranoB. Ananu3. @opMylnHpoBaHUE UIEH NMPOEKTA. AHAI3
MIPOEKTA.

2. YupaBiieHue IpOAYKTOM U IIPOEKTAMU

DKOHOMHUYECKHE TTOKa3aTeIn IIPOCKTa. duHaHCOBEBIC OKA3aTeIIH IIPOCKTA. PacueT mokaszareneit
pa3pa6aTblBaeMoro IIPpOCKTA. IlaTenToBanue

3. I/IHHOBaI_[I/IOHHOG N TCXHOJIOTMYCCKOC NMPCANPUHUMATCILCTBO

TexHonoruueckue mnpeanpuHUMarenu. VHHOBaMM. 3aKOHOJATENLCTBO. 3HAKOMCTBO C
pa3iauuHbIMH  Ou3Hec-mozensMu. KammnapatuBHbleil aHanu3 OusHec-mozeneil. Paspaborka
TEXHOJIOTUYECKOT0 IPOEKTA.

4. ITpunsTue pemeHuii B o0acTi puHaHCOB

Pa3bop BO3MOXHBIX OHW3HEC-PUCKOB. BbIsgBIeHHE PHUCKOB pa3padaThiBaEMOro IMPOKTA.
Ornpenenenne nokasaTelied U penepHbIX TOUKE MO YIydlleHuto. BapuaHTel pemieHuil. AHamu
pelieHut

5. Crapramn-akcesnepaTop

Crapram-akceneparop: OH3HEc-akcelneparopbl. MEHTOPBI, TpeKepbl. MeTOAbl IOBBIMICHUS
WHBECTUIIMOHHOM NMPUBEKATEIHLHOCTH IPOEKTa. BripaboTKa I0OM3HEC MOJICTH.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

CrparernyecKuii MeHeIKMEHT

Heab AMCHUNIMHBI:

COJICMCTBOBATh MCKOPEHEHMIO TPEX YIPaABIEHUYECKHX HEIYTOB CpeAHEro Ou3Heca: neduimra
CUCTEMHOTO MBIIUICHUS, HECIIOCOOHOCTH K PAlMOHAILHOMY CTPATETHUPOBAHHUIO, OTCYTCTBHS
JTUCLHUTITMHBI peaTu3aliii.

3agauu AMCHMILINHBI:
- IPUMEHSTh YHUBEPCAJIBHBIN MMOAX0/1 K PEILIEHUIO CIOXKHBIX OM3HEC-3a/1a4

- YUYUTCA CTPATCTMYCCKHU U PALUOHAJIBHO ONPCACIIATH BUACHHUC U IIYTh PA3BUTHSA OusHeca Ha
OCHOBC KaK KOJIMYCCTBCHHBIX MCTOAOB, TAK U 9BPUCTHUK

Ilepevenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B pe3synbrare ocCBOCHUS AUCIUIUIMHBI 00YYarONIUecs JOMKHBI

3HATh:

O TEPMHUHOJIOTMN MEHEKMEHTa

O CTPYKTypa JOKYMEHTAllMd CHCTEMbl MEHEXKMEHTA, 00Ul noaxox K pa3paboTke
JIOKYMEHTOB.

yMeTb:

O BBITIOJIHATH KaX/1bIi 3Tan BHeApeHus CM.

BJIAJIeTh:

O OCHOBHBIMM ITPUHIMIIAMH ITPOBECHUS ayAUTa;

0 TEXHUKOH 3(h(PEeKTUBHOTO BHIIOJHEHUSI BHYTPEHHETO ayJAUTa U COCTABICHUSI OTYETHOCTH.

TeMbl u pa3jaesibl Kypca:

1. 'eHe3unc U riaaBHOE COJEPKAHUE CTPATETUYECKOTO MEHEKMEHTA.



ba3zoBas Teopusi crparernueckoro meHemkMeHTa A.Yanmiepa. «YmpaBieHUE MO LEISIM»
IT.Ipykepa. Komnanus (opranuzanusi) Kak OTKpeITasg cuctema. [Ipon3BOAHOCTH BHYTPEHHHX
YIPaBJIEHYECKHUX MPOLIECCOB IO OTHOIICHHIO K BHEITHUM (PaKTOpaM U TEHACHIUSIM.

Ucropuueckne Mojmenu  crpaTerudeckoro  ympamieHus. CrpaTeruss Kak  HCKYCCTBO
MaHeBpupoBaHus. dunocodckue M BOEHHBbIE «cTpararembl». CTpaTerusi Kak peaau3anus
OOLIECTBEHHBIX YCTAaHOBOK U Iporpamm. CTparerusi HapoJAHOXO3SiCTBEHHOTO IJIAHUPOBAHUS U
L[EJIEBBIX MPOTPAMM Pa3BUTHS.

2. Posib ¥ CTpYKTypa BHELIHEW Cpelibl KOMIIAHUH.

Omnpenensirorniee 3HAUYCHUE BHEIIHEW CPelbl B CTPATETMYECKOM MEHEIKMEHTe. MHUKpocpena,
me3ocpena, riobanbHas cpena. CTpyKTypa MHKPOCPEAbI, Me30Cpeibl, Ta00ansHoi cpeabl. Poib

BHEIIHUX CTEUKXOJIEPOB. N3MEHUYMBOCTP W NPOTUBOPEYMBOCTH BHEUIHEW  CPEIBI.
TypOy/neHTHOCT, HW3MEHEHHUS BHEIIHEH Cpeabl B YCIOBUAX TJI00AIBbHOTO (DHMHAHCOBO-
SKOHOMHYECKOTO KpHU3HCa. PeakTviBHAass W MPOrHOCTHYECKAss MOJEIU CTPATErHYECKOro

MCHCI>KMCHTA. CTpaTCFI/I‘leCKOG BHUJICHUC KaK «IIOT'PYKCHUC» BO BHCIIHIOIO CPEAY.
3. Knaccuueckue MCTOJBI CTPATCTUYCCKOI'O aHaJIn34a.

bocronckast marpuma. Marpuma GE. Ux ponbs B (GOpPMHpPOBAaHHWU ONTHUMAIBHOTO MOPTQEs
omsnecoB. Marpuna W.Ancodda. Konkypentnsie crpaterun M.Iloprepa. AHanu3
KOHKYPEHTHOTO OKPYXKEHHs. 5 KOHKYPEHTHbIX cwil. llermouka co3ganus crommoctu. Marpuna
M.IToptepa.

4. CTpaTel"I/I‘leCKI/Iﬁ MCHCI’)KMCHT KaK IIPpOLCCC.

ANTOpUTM CTPAaTErMuecKOro MEHEKMEHTa KaK I10CJIE€J0BAaTeIbHOCTH JTAloOB IPUHATHUSA
yIpaBiIeHUYECKUX pelleHuil. Muccus, ee 3HaueHUE U COBpEMEHHble MHTeprpeTanuu. Cucrema
CTpaTeTUYECKUX IeJiel, (QUHAaHCOBblE M HepUHAHCOBBIE 1enu. PaspaboTka crpareruu.
Cuenapnbliii nogxof. «CTpaTernueckre Ceccum.

busHec-maH Kkak KOHKpETHU3aLus CTPAaTern4eckoro manupoBanus. Cucrema cOanaHCUPOBAaHHBIX
nokasarenei (Balanced Scorecard) J[.Hoptona u P. Kamtana. IlpeumymiectBa U orpaHu4eHUs
MoJienu pa3BuTus Ha ocHoBe Balanced Scorecard.

5. lHHOBaIMOHHBIE CTPATETUN

Ponp nHHOBaIIMI B CHCTEME IIeNIEH CTPATCTUYCCKOI'O MCHCIPKMCHTA. Ponp «3KOHOMHMKY 3HAHMI »
q)OpMI/IpOBaHI/II/I U JOCTH>K€HHUHU MHHOBAIIMOHHBIX TEXHOJIOTHH OusHeca.

Ponb coumanbHO-TICUXONIOTMUECKUX U KYJIbTYPHBIX (PaKTOPOB CTPATETHUYE€CKOI0 MEHEKMEHTA.
Crparerus Kak «KOJUIEKTUBHOE TuepcTBOy». CTpaTerus kak 3¢ (GeKkTUBHAs alanTalys K BHEIIHEN
cpeze uepe3 oOlLeKopropaTuBHOEe «HaydeHuey. «Learning organizationy. CTparerus «roayObIx
OKEaHOBY.

Pons w OCHOBHBIEC ATambl YIpaBJI€CHUSA CTPATCTHUYCCKUMU HW3MCHCHUAMU. Ot <<OTKpBITOI>i
OopraHu3alrn» K «OpraHu3alnuun 0e3 rpaHui.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

TeopeTnyeckass MEXaHUKA

Heab AMCHUNIMHBI:

N3yuenne Tex 00IuX 3aKOHOB, KOTOPHIM OJUHUHSIOTCS TBM)KEHUE U PAaBHOBECHE MAaTEPUAIBHBIX
T€J U BO3HUKAIOLIUE IIPU ATOM B3aUMOJCHCTBUS MEKY TEJIaMH, a TAKXKE OBJIAJICHUE OCHOBHBIMHU
QITOPUTMaMHU HCCIIEIOBAHMS PABHOBECUS W ABWKCHUS MEXaHWYECKHX cucteM. Ha nanHoi
OCHOBE CTaHOBUTCS BO3MOXXHBIM IIOCTPOCHME U MCCIICAOBAHUE MEXaHUKO-MaTeMaTHYECKUX
MoJieJIeH, aJleKBaTHO ONMCBIBAIOIIMX pa3HOOOpa3Hble MexaHuueckue siBiaeHus. Ilomumo storo,
OpyU MU3YyYEHUM AHAJUTHUYECKOM MEXAHHMKH BbIpaOaThIBAIOTCS HABBIKM IPAKTHUYECKOTO
UCIIOJIb30BAaHUs METOJOB, IIPEIHA3HAYCHHBIX JIUII MAaTEMaTUYECKOTO MOACIUPOBAHUS IBUKCHUS
CHUCTEM TBEPABIX TEIL.

3agauyd IUCHUILINHBI:

I/I3y‘{eHI/IC MEXaHUYEeCKOM KOMITOHCHTHI COBpeMCHHOﬁ eCTeCTBeHHOHaquOﬁ KapTUHbBI MHpaA,
MOHSITHN M 3aKOHOB MEXaHUKHU.

OBJ'IaI[eHI/Ie BaKHEHIITUMHU METOHAaMH PCHICHUA HAYYHO-TCXHUYCCKUX 3a/1a4 B obnactu MCXaHHKH,
OCHOBHBIMH AJITOPUTMaMHU MATCMATHYCCKOT'O MOJACIIMPOBAHUA MEXAHNYCCKUX SIBIICHUH.

@®opMupOBaHUE YCTONYMBBIX HAaBBIKOB [0 MPUMEHEHHUIO (PYHIAMEHTAJIBHBIX MOJIOXKEHUMN
AQHAJIMTUYECKON MEXAaHUKH ITPU HAYYHOM aHAIM3€ CUTYALMM, C KOTOPBIMHU HHKEHEPY IPUXOJUTCS
CTaJIKUBAThCS B XOJIE€ CO3JaHUSI HOBOM TEXHUKHU U HOBBIX TEXHOJIOTUH.

O3HaKOMJIEHUE CTYJEHTOB C UCTOPUEN U JJOTUKOW Pa3BUTHS aHATUTUYECKON MEXAHUKHU.
IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUsI O JUCHUIJIMHE (MOIYJIIO)

B pe3ynbraTe 0CBOSHHS IUCHUIUTHHBI 00yYarorecs JOMKHBI

3HATh:

OCHOBHBIE TTOHSTHS U KOHIICIIIINN AHAJIMTHYECKOM MCEXaHHKU, BayKHEH e TCOPECMBbI MEXaHUKU U
HUX CICIACTBHUA, MOPAAOK HNPHUMCEHCHUSA TCOPETHYCCKOIO arirapara MCXaHUKHU B BaXHEHUIITHX
MPAKTUYCCKUX IMPUITOKCHUAX ]

OCHOBHBIC MEXaHHYCCKUX BCJIMYHHBI, UX OMPCACICHUA, CMBICII U 3HAUCHUA IJISA aHAJIUTUYECKOH
MCXAaHUKH,

OcCHOBHBIE MOJACIN MEXaHNUYCCKUX HBHGHHI;'I, HUICOJOTUI0 MOACIINPOBAHUA MEXAHUYCCKUX CUCTEM
W MPHUHOUIIBI ITIOCTPOCHHUA MATCMATHYCCKUX Moz(eneﬁ MEXAaHNYCCKHUX CUCTEM,



OcHOBHBIC MCTOABI UCCIICAOBAHUA PABHOBECHA W ABUKCHUA MEXAHNYCCKHUX CUCTEM, OCHOBHBIX
AJITOPUTMOB TAKOI'0 UCCIICAOBAHU.

yMeThb:

I/IHTepHpeTHpOBaTB MCXaHNUYCCKUC ABJICHUA MPU IMMOMOINHU COOTBECTCTBYIOIICTO TCOPETUYCCKOI'O
armapara.

ITonw3oBaThCA OIMPCACIICHUAMN MCXAaHHYCCKHUX BCIWYUH U MMOHATHH U1 IIPAaBUJIBHOI'O
HCTOJIKOBAaHM UX CMBICJIA.

OOBACHATD XapaKTCp MOBCACHHUA MCXAHHYCCKUX CUCTEM C IMPUMCHCHHEM OCHOBHBIX TCOPEM
MECXAaHUKHU U UX CHGHCTBHﬁ.

3anuceiBaTh YpaBHEHMs, OIMCHIBAIOIINE TOBEACHUE MEXaHMYECKUX CHUCTEM, YYUThIBas
Pa3MEpPHOCTH MEXaHMYECKHX BEIMYMH UM MX MaTeMaTHYeCKYyl0 MPHUpPOAY (CKajspbl, BEKTOPHI,
KBaT€PHUOHBI, INHEIHBIE ONEePaTOpPhI).

HpI/IMeHHTb OCHOBHBIC MCTOJbI UCCIICAOBAHUA PABHOBECUS U ABHIKCHUS MCXAHUYCCKHUX CHUCTCEM,
d TAKKC OCHOBHBIC aJITOPUTMbI TAKOI'O UCCIICAOBAHUS ITPU PCIICHUM KOHKPCTHBIX 3aJ1a4.

ITonb30BaTbCs IIPU AHATUTUYECKOM M YHMCICHHOM MCCIIEJOBAaHUS MaTEMaTUKO-MEXaHMYECKUX
MOJCJIEH  TEXHUYECKUX  CHUCTEM  BO3MOXKHOCTSAMU  COBPEMEHHBIX  KOMIIBIOTEPOB U
MH(OPMALIMOHHBIX TEXHOJIOTHH.

BJIAJ1€Th:

HaBeikaMu 1 MeTogaMHu IIOCTPOCHUA U UCCIICAOBAHUSA MATCMATHUCCKUX MoJienen IIpyu pCIICHUHA
3aaa4 MCXaHUKH.

Hasrikamu MNPUMCHCHUA OCHOBHEBIX 3aKOHOB TCOpGTH‘ICCKOﬁ MEXaHWKA B Ba)KHEHIIMX
MPAKTUYCCKUX IMPUITTOKCHUAX.

OCHOBHBIMU TEOPETHMUECKUMHU MOJIXOJaMHU AHAJUTHYECKONM MEXaHMKHM W METOJlaMU aHallu3a U
pELIEHUs] COOTBETCTBYIOIINX YPABHEHUM.

HaBpikaMM HCIIOJIB30BaHHS BO3MOKHOCTEH COBPCMCHHBIX KOMIIBKOTCPOB H I/IH(i)OpMaI_II/IOHHBIX
TEXHOJIOTHI npu aHaJIUTUYCCKOM W YHCICHHOM MHCCICAOBAHUA MATCMATUKO-MCXaHHYCCKUX
MoJeIe TEXHUYECKHUX CUCTEM.

Tembl U pa3ensl Kypca:
1. KunemaTnka TOUKH

TpaekTopusi, CKOpPOCTb, YyCKOpeHHe. EcTecTBeHHbIH (COMPOBOXKIAIONIMNA) TPEeXTPaHHUK.
PaznoxeHne CKOpOCTH U YCKOPEHHS B OCSIX TpeXxrpaHHuKa. KpruBoauHeHHbIE KOOPIMHATHI TOUKH.
PaznoxxeHne CKOPOCTH M YCKOPEHHsI TOYKH B JIOKQIbHOM 0a3uce KpUBOJMHEWHBIX KOOPIMHAT.
Koadduunents: Jlame.

2. Kunemartuka TBepAOro Tena (KHHeMaTHKa CUCTEM OTCUeTa)



TBepnoe Ttemo. Paszmoxenue NBWKEHHS Tela Ha IIOCTYMATEIbHOE JIBI)KCHHE W BpallleHUE
(IBMKEHUE C HEMOJBMXKHOW TOukOH). CrocoObl 3alaHusi OPUEHTALMUA TBEPIOTO TeJa: YTJIbI
Ditsiepa, MaTpUIIbl HATTPABJISIOMIUX KOCUHYCOB.

YrnoBas CKOpOCTh U YTJIOBOE YCKOPEHUE TBEPAOTO Tella. Pacnpenenenre CKOpocTe U yCKOPEHH
B TBepJoM Telie (hopmysnsl Ditnepa u Pubanbca). KunemaTuveckuii BUHT TBEPAOTO Tea.

Kunemaruka cnoxkHoro asmxeHus. COXKEHHE CKOPOCTEH M YCKOPEHHMH TOYEK B CIIOKHOM
JIBUKEHUH. BbluriciieHue yriioBoil CKOPOCTH U YIJIOBOTO YCKOPEHHsI TeJla B CJII0)KHOM JIBMXKEHUU.
Kunemarnyeckue ypaBHEHHS [ABIKEHUS TBEpIOro Tena B yriax Oiinepa. Ilpeueccuonnoe
JIBU’KEHUE TBEPJIOTO Tela.

3. OcHOBHBIE TEOPEMBI TUHAMUKH

Onpez[eneHI/m: BHCIIHUEC W BHYTPCHHUC CHUJIbI, HUMIIYJIbBC (KOJ'II/ILIGCTBO I[BI/I)KGHI/IH), MOMCHT
HMITYJIbCA (KI/IHCTI/I‘IGCKI/Iﬁ MOMCHT, MOMCHT KOJHNYCCTBa ,Z[BI/I)KCHI/IH), KHMHCTHUYCCKAsA SHCPIH:,
OECHTP MacC, MOMCHT CHJIbI, 2JICMCHTAapHas1 pa60Ta N MOIIHOCTH CHIJIBI. TeOpeMLI Kenura JJIA
KHUHETUYECKOMH SHEPTUU U MOMCHTA HUMIIYJIbCA. TeopeMH 00 M3MEHEHHUU HUMITyJIbCa, MOMCHTAa
HUMITYJIbCA U KUHETHYECKON OHCPI'Mr B HHCPUHUAJIbHBIX CUCTEMAX OTCUCTA.

HOTGHIII/IaJIBHI)IG, THPOCKOIINYCCKUC, TUCCUIIATUBHBIC CHJIBIL. KpI/ITepI/II\/JI NOTCHIHNAJIBHOCTHU CHIJI.
KOHCGpBaTI/IBHI)IG CHUCTCMBbI, 3aKOH COXPAaHCHUSA SHCPIUH.

HCI/IHepHI/IaHBHHe CUCTCMBbI OTCYCTA, CHJIbI HHCPIUU. OCHOBHEBIE TCOPCMbI JUHAMHUKU B
HCUHCPILHUAIBHBIX CUCTEMAX OTCUCTA.

4. I[BI/I)KCHI/IG MaTepHaHBHOﬁ TOYKHU B HECHTPAJIBHOM II0JIC

3akoHbl coxpaHeHHs. YpaBHeHue bune. [lone BceMupHOro TsAroteHus. Y paBHEHHE KOHUUECKUX
cedyeHuil. 3agava nByx Tei. 3akoHbl Kerepa.

5. /IlnHamuka TBEpIOTO TENA

I'eomerpust macc. TeH30p HHEPLUH U DJUITMIICOUI HHEPLIUU TBEPIOTO Tela. ['J1aBHbIe OCH UHEPLIUH.
[TpeoOpa3oBanue TeH30pa MHEPIMM MPU MOBOPOTE M MapaieibHOM nepeHoce oceil. Teopema
I'roiirenca—IlITelinepa s TeH30pa uHepHUU. KuHeTnyecknii MOMEHT U KMHETUYECKask SHEPrus
TBEPAOIO TEIA.

Junamuueckue ypaBHeHus Ownepa. Ciydail Oinepa; mepBble MHTErpajbl JBHIKEHUS;
reoMerpuueckue uHTepnperauuu Ilyanco. [IBukeHHe NUHAMHYECKM CUMMETPUYHOIO TEla B
ciyyae Dilnepa; mapameTpsl cBoOOIHOW peryisipHoi mpeneccuu. Ciydail Jlarpanka; nepBble
MHTETpaJIbl ABMKEHUSA. PopMyia 111 MOMEHTA, OAJEP/KUBAIOLLETO BBIHYKIEHHYIO PETYISPHYIO
IPELECCUI0 TUHAMUYECKH CUMMETPUYHOTO TBEPAOIO TEA.

OKBUBaJIEHTHbIE NIPEOOpPA30BaHUsI CUCTEMBI CUJI, JECUCTBYIOUIMX Ha TBEPAOE TENO. AJTOPUTM
CBEJICHUS K BUHTY.



6. JlarpanxeBa MmexaHuKa

[TonsiTne mexannveckoi cBs3u. Kimaccudukamnus cszeil. Buptyanpabie nepemenienus. Oomee
ypaBHCHHE JMHAMUKHA JUJII CHUCTEMBbl MATEPUAIBHBIX TOYCK C HJICATHHBIMU  CBSI3SIMHU.
Kongurypannonnoe MHOTOOOpa3ue TOJOHOMHON CHCTEMBI C KOHEYHBIM YHCIIOM CTEICHEH
cBoOo b1, O000IIeHHBIE KOOpANHATEL. Y paBHeHus Jlarpanka. O000IIEHHbIE CHIIBI. Y paBHEHUS
Jlarpanka B ciy4ae MOTCHUUAIBHBIX cwil; (GyHkuus Jlarpamxka. YpaBHenus Jlarpamka B
HEHHEPIMAJIbHBIX CUCTEMaX OTCYETA.

CpoiictBa ypaBHeHuil JlarpaHka: KOBapMaHTHOCTb, HEBBIPOXKIEHHOCTh (IPUBEACHUE K
HopManbHOMYy Buay Komm). Crpykrypa kuHeTHueckodl sHepruu. CTanuMoOHAapHO 3aJaHHbIE
CUCTEMBbI (craunoHapHas napaMmeTpu3anus); MIOTEHLIMAJIbHBIE, TUPOCKOIMYECKHE,
JUccUNaTUBHbIE Cuibl. IlepBble MHTErpaibl JarpaHXeBbIX CUCTEM: LUKIMYECKHE HHTETPAJIBI,
00001IeHHBIN HHTErpal s3Heprun (uaTerpai [lenneBe—Skoon).

7. YcnoBust paBHOBECUS MaT€pHUATBLHON CUCTEMBI

OmnpeneneHue MonoKEeHUs] paBHOBECUS. Y CIIOBUSL PaBHOBECHSI CUCTEMBI C UACATIbHBIMU CBSI3SIMHU.
(MpUHIUI BUPTYAJIbHBIX EPEMELIEHUI). Y CIIOBUSI paBHOBECHUS TOJIOHOMHBIX CUCTEM.

8. YcTonunBocTh

Onpenenenyue ycToiunBOCTH, aCUMITOTUYECKON YCTOMYMBOCTH M HEYCTOMYMBOCTH MOJIOXKEHUS
paBHOBecHs. TeopeMsl IpsMOro MeTo1a JIAImyHoBa /111 aBTOHOMHBIX CUCTEM: TeopeMbl JIsmyHoBa
00 YCTOWYMBOCTH M aCUMNTOTHYECKOW YCTOMYMBOCTH, TeopeMa YeraeBa O HEYyCTONYMBOCTH,
Teopema bapOammuaa—KpacoBckoro 00 yCIOBHSX aCHMITOTHYECKOW YCTOMYMBOCTH U
HEYCTOMYUBOCTH.

Teopema Jlarpamxka-/lupuxiae o0 yCTOWYHMBOCTH PaBHOBECHS KOHCEPBATHBHBIX MEXaHUYECKHUX
CUCTEM. YCJIOBUS HEYyCTOMYMBOCTH KOHCEPBATUBHBIX CHCTEM I10 KBAJpPaTUYHOM YaCTU
noteHuuanbHo sHeprun. [loustue o Gudpypkauuu. Ciyyan noTepu yCTOMUMBOCTH JIJIsl CHCTEM C
MOTEHIIMAJIOM, 3aBUCALINM OT apameTpa. BiausHue rupoCKONuYecKiX U AUCCUNIaTUBHBIX CHJI Ha
YCTOMYMBOCTh  paBHOBecHs. TeopemMa 00 acCUMOTOTUYECKOM  YCTOMYMBOCTH  CTPOrO
JUCCUIIATUBHBIX CUCTEM.

[Tepssiit MmeTox JlssmyHoBa MccnenoBanust ycroiunBocT. Teopema JIssmyHoBa 00 ycTONYMBOCTH
no JWHEeWHOMY mpuOmmwKkenuo (0e3 mpokasarensctBa). Kpurtepuit Payca—I'ypsumna (6e3
J0Ka3aTeNnbCcTBa). J[Ba cleHapus MoTepu yCTOMUMBOCTH: TUBEPreHLNs U QuaTTep.

9. Mauble kojieOaHus KOHCCPBATHUBHBIX CUCTCM

Manbie konebaHMsi KOHCEPBAaTHBHBIX CHCTEM BOJIM3M YCTOWYMBOTO IMOJOXKEHHUS PaBHOBECHS.
VYpaBHenue yactotr. [ maBHbIe (HOpMasbHbIe) KoopAuHaThl. OOmee pentenue. Ciydail KpaTHBIX
KOpHEH.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U (PU3UKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

Teopus BeposiTHOCTEI

Heab AMCHUNIMHBI:

. dopMupoBanre 0a30BBIX 3HAHWH [0 TEOPUM BEPOSTHOCTEH IS JAIBHEUIIETrO
UCIIOJI30BAaHUS B JPYrMX OOJACTAX MaTeMaTHKHU, €CTECTBEHHOHAYUYHBIX W TYMaHUTapPHBIX
JUCIUIIINHAX;

® (I)OpMI/IpOBaHI/Ie MaTeMaTHUYECKOM KYJbTYPBI U UCCIICAOBATCIILCKUX HABBIKOB;

® OBJIAACHUC MCTOJaMU aHaJIn3a CJ'Iy‘I@.fIHBIX SIBJICHUM U IMpoHIeCCOB.

3agauu AMCHUININHBIL:

. npuoOpeTeHne OOYJaIOMMMHCA TEOPETUYECKUX 3HAHWMW, CBS3AHHBIX C aKCHOMAaTHKON
TEOPHUH BEPOATHOCTEN U €€ IPUMEHEHUSIMHU;

M YMCHHUC pacClioO3HaBaTh U BBIACIIATH BEPOATHOCTHBIC 3aKOHOMEPHOCTH

. CBOOOHOE BJIaIEHUE OCHOBHBIMU MOHATUAMU (BEPOATHOCTHOE MIPOCTPAHCTBO, CIIydaiiHas
BEJIMYMHA, HE3aBUCHUMOCTb M T.1.), GopMmynaMu (HOJHOH BeposiTHOCTH, baileca u np.) u
KJaccuyeckuMu cxemamu (bepHyum, NoMTMHOMHAIBHOM U 1p.);

. 3HaHUE OCHOBHBIX T€OPEM (3aKOHBI OOJIBIIIUX YHCEN, IICHTpaJbHAS MPpeAeibHAas TeopeMa 1
JIp.) ¥ TPAHUIIBI UX IPUMEHHUMOCTH;

M Ppa3BUTHC TeOpCTI/IKO'BepOHTHOCTHOﬁ HUHTYULUU, T.C. YMCHUA CTPOUTH MATCMATHYCCKUC
MOZCIIN, MIPABUIJIBHO OTPAKAIOIIUEC TC NN MHBIC CTOPOHbI CJ'Iy‘IElfIHBIX SIBJICHHUH.

ITepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00yUYeHHs MO0 JUCHUILINHE (MOAYJIIO)

B PE3YIbTATC OCBOCHUA TUCHUIIJIMHBL 06yt1a}oumec;1 JOJIDKHBI

3HATh:

. MOHSTHE BEPOSTHOCTHOTO IPOCTPAHCTBA;

. oTpesieNieHUs] He3aBUCUMOCTH COOBITHIA U KJIACCOB COOBITHIA,

. ONpPEACIICHUSI CIYy4YallHOM BEIWYMHBI M CBS3AHHBIX C HEH YMCIOBBIX XapaKTEPUCTHK

(MaTemMaTHYEeCKOE OXKUJAHUE, TUCTIEPCHS, MOMEHTHI);

. MOHATUS HE3aBUCHUMOCTH CIY4YalHBIX BEJIWYMH, KOBapuamuu u Kod(p¢uimenra
KOPpEJSILNY;



. ONpeAeTCHUs] W CBOWCTBa (YHKIMH pacupesieneHus, IJIOTHOCTH, IPOU3BOIAIICH
(GyHKLINY, XapaKTEPUCTHUECKON (QYHKIINHU;

® BUABI CXOJUMOCTHU HOCHCHOB&TGHBHOCTGﬁ CJIy‘-Iaf/'IHBIX BCJIIMYMH (HO‘ITI/I HaBCpPHOC, IIO
BCPOATHOCTHU, B CPCAHCM KBAAPATUICCKOM, 110 pacnpe;[eﬂeHI/Ho) 1 COOTHOLICHUA MCIKAY HUMMH.

yMeTh:
. MIPUMEHSTh OCHOBHbBIE TEOPEMBI U POPMYJIBI:

. (dbopMyIly MOJTHON BEPOATHOCTH,

. dbopmyiny Baiieca,

. TEOPEMBI CJI0KEHUSI U YMHOXKEHUS,

. npenensHbie TeopeMsl [lyaccona u Myaspa-Jlamiaca,

. 3aKoHbI Oonbiux yncen bepuysu, Yedbimea u XuH4YMHA,

. LEHTPATBHYIO MPEAETHHYI0 TEOPEMY.

BJIa/1€Th:

. OCHOBHBIMHU IIpHEMaMHU IIOCTPOEHUSA BEPOSITHOCTHOI'O IIPOCTPAHCTBA;

° KOM6HHaTOpHOﬁ TEXHUKON BLIYHUCIICHUS BCPOATHOCTHU W TIIpUEMaMH BbIYUCIICHHUA

TCOMECTPHUICCKUX BepOﬁTHOCTef/'I;

. AQHAJMTUYECKUMHM METOJlaMU TEOPHM BEPOSITHOCTEH, CBA3aHHBIMU C NPUMEHEHUEM
NPOU3BOIALIMX U XapaKTePUCTUUECKUX (QYHKIINH;

° HpI/I6HI/I)K€HHI)IMI/I METOdaMU BBILH/ICJ'IGHI/II\/JI, OCHOBAaHHBIMU Ha MPUMCHCHWU MPEACTIbHBIX
TEOPEM.

TeMbl U pa3jaeiibl Kypca:
1. BeposATHOCTHOE MPOCTPAHCTBO U IUCKPETHASI BEPOSATHOCTHAS MOJEIIb.

TeopeTuKko-MHOKECTBEHHass Mojeib coObiTHil. OmpeneneHne BEPOATHOCTH. DIEMEHTHI
KOMOuMHaTOpukH. ['eomerpuueckue BepoOATHOCTH. AJreOpbl MHOXECTB U pa3OUeHHUs.
[Tpocreiimme cBoiicTBa BEpOATHOCTM Ha KOHEYHOW anredpe coObiTuil. Teopema crokeHHs.
VYcnoBHast BeposSITHOCTb. TeopeMa yMHOXKEHUs, (hopMyJia OITHON BeposTHOCTH, (hopmyna baiieca.
OmnpeneneHnst HE3aBUCUMOCTH COOBITHI U KJTacCOB cOObITHH. Teopema o0 He3aBUCUMOCTH anreop,
MOPOKJIEHHBIX pa30MEHUSIMHU.

2. IlocnenoBaTeILHOCTH HE3ABUCUMBIX UCIIBITAHUH.

Cxema bepHymnu. BeposTHOCTHOE MNpPOCTPaHCTBO, OINHUCHIBarollee cxemy bepHymm, u
ounomuanbHoe pacmpeneneHue. IIpenensueie Teopemsl Ilyaccoma u  Myaspa-Jlamnaca.
[TonrnHOMMaNBHAs CXEMa U IIOJMHOMHUAIBHOE PACIIPEIETICHHE.

3. JIucKpeTHBbIE CIly4aiiHble BEINYUHBI.



NunukaTopel COOBITUH M WX CBOWCTBA. 3aKOHBI pacHpenesieHHs IUCKPETHBIX CIyJailHBIX
BCIIMYHH. Onpez[eneHHe U CBOMCTBA MaTeMaTHIECKOI'O OXKHJaHUAg U JUCTICPCUN. ]_IGJIO‘-II/ICHGHHBIG
CilydaiiHble BETMYMHBI U TIPOU3BOAIINE (PYHKITUH.

4. HernpepbIBHBIE Cily4aiiHble BeIMUMHBL. MHOrOMEpHBIE paclpeieeHusl.

OO6miee ompeneraeHue CIy4alHOW BEJIWYUHBL, (QYHKLIMS paclpeieNieHuss M IUIOTHOCTb.
Bbruncnenne mareMaTtudeckoro oxuaaHus u gucnepcud. CoBMECTHOE pacrpeneneHue u
HE3aBUCUMOCTb CIy4alHBIX BEIMYMH. MYJIbTUILUIMKATUBHOE CBOWCTBO MAaTeMaTUYECKOTO
oxxunanus. KoBapuanus u ko3pQuimenT koppensuu, KoBapualunoHHast MaTpuia. MHOroMepHoe
HOpPMAaJIbHOE pacIpe/ieICHHE.

5. 3axoHBI OOJIBIINX YHCEN U IIEHTpalIbHAas IpeeIbHas TeopeMa.

HepaBenctBo YeOwimeBa. 3akoH Oonbmux uucend B ¢opme bepnymmu u dopme Uebbimena.
OmnpezneneHue W CBOWCTBA XapaKTEPUCTHUECKUX (YHKIMA. XapaKTepucTuieckue (yHKIIHU
HEKOTOPBIX pacrpenerneHuii. @opmyiia oOpalieHus U TeopemMa CXOAMMOCTH. Buibl cxoaumMoctu
MOCNEe0BAaTeNbHOCTEN Clay4yaiHbIX BenuuuH. LleHTpanbHas mpenenbHas TeopeMa. 3aKoH
Oospmux yncen B hopme XUHYMHA.



AHHOTAUM K pa004YUM NMPOrpaMMaM AU CIUTLIINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

Teopml AUHAMHYIECCKHUX CUCTEM

Heab AMCHUNIMHBI:
[enpro Kypca siBisieTcst popmMupoBaHue 0a30BBIX 3HAHUN U TIPOPECCUOHATBHBIX KOMIICTCHIIUN

. B OCHOBaX T€OPUH JIMHAMUYECKUX CUCTEM U YMEHUU IPUMEHSTH 3Ty TEOPUIO Ha IIPAKTUKE
IIPU pELICHUH 33/]a4;

® B MCTOJAHKEC IIOCTPOCHUA TUHAMHUYCCKUX MoJienen (1)I/ISI/IIIGCKI/IX IIpoHeCCOB U OpraHrn3alun
CaMOCTOATCIIBHOI'O UCCIICAOBAaHHA (1)I/ISI/I‘ICCKI/IX SIBJICHUH.

° B pPa3sBUTUMU HABBIKOB IPHMCHCHUSA CIICHUAIBHBIX MAaTCMATHUYCCKUX MCTOAOB IIpH
HCCICA0OBAaHUU CIIOXHBIX JTUWHAMHUYCCKHUX CHUCTCM.

3agauyd AUCHUILINHBI:
3amagamMu JaHHOTO Kypca SIBIISTFOTCS:

OCBOCHHUE 3HAaHWM O JMHAMUYECKHUX SIBICHUAX; BEJIUYMHAX, XAPAKTEPU3YIOIIUX OTH SIBICHUS;
3aKOHaX, KOTOPbIM OHM MOJYMHSAIOTCS; METOAAX HAyYHOTO MO3HAHUS IPUPOABI U (pOpMUpOBaHHE
Ha ATOI OCHOBE Mpe/ACTaBIECHUIN 0 PU3NUECKOM KapTHHE MHpa; 3HAKOMCTBO C OCHOBaMH TE€OPUU
JUHAMUYECKUX CHCTEM MEXaHUKH Kak OJHOW M3 (yHIAMEHTAIbHBIX (U3HYECKHX U
MaTE€MaTUYECKUX TEOPHIL;

NPUMEHEHUE 3HAHUU JUIsl OOBACHEHUS SBICHUHW NPUPOJIbI, NPUHLUIOB pabOThl YCTPOMCTB,
petieHus pusnueckux 3agad, o01aJaloIUX JTMHAMUYECKUMH CBONCTBAMU;

q)OpMI/IpOBaHI/IC TFOTOBHOCTU CTYACHTOB K CaMOCTOSTEIbHON HpO(i)eCCHOHaHBHOﬁ ACATCIIBHOCTHU
o pa3pa60TKe JUHAMHUYECKHUX MOJeneH (1)I/I3I/I‘ICCKI/IX SIBIICHUH U MMPUMCHCHHUIO CIICTIUAJIBHBIX
MaTeMaTHYeCKUX METOJIOB K UCCISIOBAHUIO TUX MOJCICH.

ITepevenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B PE3YIbTATC OCBOCHUA NTUCHUIIJIMHBL 06yt1a}oumec;1 JOJIDKHBI

3HATb:
® OCHOBEI TECOPHUU TUHAMHUYCCKUX CUCTCM;
® yCJI0BUA NPUMCHHUMOCTHU METOJI0B TCOPUH JUHAMUYCCKUX CUCTEM B TOM UJIM UHOM CJIy4dac,

® OCHOBHBIC METOJABI UCCIICAOBAHUSA CIOKHBIX THMHAMHWYCCKHUX CHUCTCEM.



yMeThb:

® CTpOI/ITB JUHaAMHUYCCKHUEC MOJCIIN (bmnqecxnx SIBJICHUA,
® IIPUMEHATh METOJbI TCOPUN JTUHAMHUYCCKUX CUCTEM JJIs1 PCHICHUA KOHKPCTHBIX 3aaa4
® IMOJIb30BATHCA METOJAaMH TCOPUN JTUHAMUYCCKUX CUCTCM IJId PCIICHUA (bYHI[aMeHTaJIbHBIX

U NPUKIIAAHBIX 3aJJa4 U TCXHOJIOT'MYCCKUX 3aaaY;

. JIeNIaTh IPAaBUIIbHBIE BHIBOJIBI U3 COMIOCTABIICHUS PE3YJIbTATOB TEOPUU U SKCIIEPUMEHTA;

. BUJIETh B TEXHUYECKHX 3a7jauax PU3NYECKOE COJIePIKAHUE;

. OCBaMBaTh HOBBIC MMPEAMETHBIE 00JIACTH, TECOPETHUECKUE TIOIXOIbI i IKCIIEPUMEHTATbHBIC
METO/MKU;

. 3¢ (HEeKTUBHO HCIIOJIB30BaTh UHPOPMAIIMOHHBIE TEXHOJIOTUU U KOMIIBIOTEPHYIO TEXHUKY

JJI1 JOCTHXKCHU S HCO6XOI[I/IMI)IX TCOPCTUUCCKHUX U IIPUKIIAJHBIX PE3YJIbTATOB.

BJIAJIeTh:

. HaBbpikamu paboTbl € JUTEpaTypoil NO JAMHAMHYECKUM CHUCTEMaM U CMEXHbBIM
JUCLUILINHAM;

. HaBBIKAMU MaTEMaTHYECKOW (hOPMYITHPOBKH TUHAMUYECKHUX TPOOIEeM;

. HaBbIKAMU OCBOEHHUS OOJIBIIOr0 00beMa HHPOPMALIUY;

. HaBbIKAMU CaMOCTOSITEJIbHON paboThI;

. KYJIbTYpOi IOCTAaHOBKU U MOJIEIMPOBAaHUS (PU3NUECKUX 3a/1aU.

TeMbl U pa3jaeiibl Kypca:
1. [TonsiTHe 0 TMHAMUYECKON cucTeMe U (Pa30BOM IIPOCTPAHCTBE

IlonsTe O &IMHAMMYECKMX cuUcTeMax. Maremarhueckass MOJENIb JAUHAMUYECKONM CHCTEMBI.
®dazoBoe npocrpaHcTBO. Pas3oBas TpaekTopusa. KoHcepBaTHBHBIE M THCCUNIATUBHBIE CHCTEMBI.
JInnelinple n HenuHelHble cucTeMbl. 1loToku M kackanel. [Ipumepsl JUHAMHUYECKHX CUCTEM
pa3Holl pU3NYECKON MPUPO/IBI.

2. VYcroilunBble, aCUMITOTHYECKH YCTOWYMBBIE M HEYCTONYMBBIE IIOJIOKEHHSI pPaBHOBECHS,
JIOKaJIbHbIE OM(YypKaIMK B OTHOMEPHBIX CHCTEMax

Perynspuas nauHamuka. budypkanunu. @a3oBble NOTOKM Ha npsMoil. ['eomerpuyeckoe
npeacrasinenne pemennit OJY. Jluneapuzamnusi BOIW3M HEMOJABWXXHOW TOYKU. budypkaruun
($a30BBIX TOTOKOB Ha mpsiMod. Da30Bble MOTOKM HA IIOCKOCTH. CTalmoHapHBIC TOYKH,
JuHeapu3aluusg U ycronuuBocTh. IlpenenbHble 1ukibel. budypkanum (a3oBbIX MOTOKOB Ha
wiockocT. budypkanus [lyankape-Anaponosa-Xonga. Teopema Ilyankape-benaukcona.

3. JlokanbHEIC 6H(byp1<au1/m B JBYMCPHBIX CHUCTCMaX, KOHCCPBATUBHLIC U HOUCCUITATUBHBIC
CHUCTCMBI

XapakTepUCTUKN JAWHAMHYECKOTO Xaoca. DProJu4HocTh U mnepemernBanue. OroOpaskeHue
ITyankape. IToka3arens JlsmyHoBa.



4. ®a3oBbie MOPTPETHI HA MIIOCKOCTH, MPEIESIbHBIEC LUK, TeopeMa [lyankape—beHnnukcona

[lonsitue arTpakTopa W OacceilHa B JMHAMMYECKUX CHCTeMaX. XaoC B OJHOMEPHBIX
OTOOpaXCHUSIX W JIMCCUNATHBHBIX CHUCTeMaX. TpeyroibHOe OTOOpakeHWe. Jlormcruueckoe
otoOpaxenue. [IpumMepbl Xa0THYECKOTO MOBEACHHS B HEMPEPHIBHBIX TUHAMHUYECKHX CHCTEMaXx.
Arttpaktopsl Jlopennia u Péccnepa. Iloctpoenne m muTepnperanus otoOpaxkeHus [lyankape.
Brruncnenne nokaszarenei JianyHona.

5. HpI/IMepH OMOJIOTMYECKHUX U MEXaHHYECKUX CHUCTEM, MOACIIb «XHIIHUK—KCPTBa»

@pakranbl W XaoTUdeckas auHamuKka. lloHsTHe (paKkTaIbHOrO MHOXKECTBAa. PexypcuBHOE
noctpoenue (pakranos (koBep CepnuHcKoro, kpubas Jpakona). MuoxectBa Mauaens0poTa u
XKromua. CBsi3b GpakTasioB ¢ KackagoMm oudypkanuii. @pakraibHas pa3MepHOCTb. PasmMepHOCTh
U TEOMETpHYECKas CTPYKTypa aTTpakTopoB. [IpuMepsl XaoTHUECKMX W HE XaOTHYECKHX
aTTpakTtopoB. [loHsitue ctpanHoro arrpaktopa. Ilpumepsl cucreM, 00JaarOIIMX CTPAaHHBIMU
aTTPAaKTOPAMHU.

6. CaMOnpou3BOJIbHOE BO3HUKHOBEHUE YCTOWYUBBIX MEPUOAMYECKUX ABIKEHUHN: MpenaebHbIe
LUK

Jloructuueckoe oTOOpaXkeHUE U Mepexoj K xaocy. HemoaBuxkHble TOUKU U UX YCTOHYHMBOCTb.
Kackan Oudypkanmii yaBoeHus mepwoja W mepexon K xaocy OkHa mepuoma 3 B o0JacTw
xaoTudeckoro pexuma. Camonomobue. MacmraOHas WHBapUAHTHOCTh. Y HUBEPCAIBHOCTD
Ociirenbayma. HenpepbIBHbIE CHUCTEMBI M TIEPEXOJ K Xaocy yepe3 Oudypkaiuu yIBOCHUS
nepuona. [Ipyrue cuieHapuu nepexojia K xaocy. TypOyJIeHTHOCTb.

7. Jloructuueckoe OTO6pa)KeHI/ICI nepexon oT pGFYHHpHOﬁ K XaO0THYECKOM JUHaMHUKEC

Mogenby neycroitunBoro aBuxeHus. llomkoBa Cwmeiina. CumBosmueckas auHamuka. CaBur
bepnymn.

8. OTOOpakeHHE TEHT W MOHATHE O TOMOJOTHYECKOW COMPSHKEHHOCTH M TOJYCOMPSKEHHOCTH
0TOOpaKeHHIA

I'amunbTOHOBBI cHucTeMBl. MHTErpupyemMocTs raMuiIbTOHOBBIX cHCTeM. Teopema JImyBuiuis-
ApHonbpaa. OJEMEHThl TEOPUM BO3MYILIEHUH HWHTETPUPYEMBIX TaMUJIBTOHOBBIX CHCTEM.
Onementsl Teopun KAM. Henunelinblil pe3oHaHc.

9. CumBoIHn4UecKas JAWHaMHKa, IIPOCTPAHCTBO MOCJIEIOBATEILHOCTEHN U €€ MCTpPHUKA, 0T06pa>1<eHHe
caBUra

[Tepexon ot ocummisitopa Bau-gep-Ilomst k cucreme peakiuu-aguddy3un. ABTOBOIHBI.
VYpaBHenue siikoHana. CrivpajibHble BOJIHBI.

10. CumBomueckas JAWHaMHKa KaK METOJ U3YUCHUS XAaOTUICCKUX CUCTEM

Mertonst MonTte Kapno B MaTematuueckom moaenupoBanuu. O01iee MOHITHE O TPYIIIE METOI0B
Monte Kapno. Ilpumepsl BbluuciaeHuss uucia nu. llpumepbl BBIUMCIECHUS HMHTETPANIOB.
Borunicnenue  MHOTOMEpHBIX — WHTerpanoB.  ChydaifHple  OnMyXJaHUS W ypaBHEHHE
TEIUIONPOBOJHOCTU.  Anroputm  Merpononuca-I'actuarca.  CoMmuimpoBaHue.  AJTOPUTM
nMuTanuu omkura. Monemn M3uara un ITorrca.

11. Tlpocreiimme gpakrainsl: pazMepHOCTh Xaycaopda, KaHTOPOBO UeaIbHOE MHOXKECTBO



Knaccudukanmst w  mpumepsl. MojaenupoBaHue pocTa  IIEPOXOBATOM  MOBEPXHOCTH.
MonenupoBanue mpoiiecca oopasoBanusi peuHoro pycna. Monens Ilorrca mis ¢popmupoBanus
CEepAECYHOMN TKAHMU.

12. ITogkoBa Cmeiina

Mopens kyun ¢ neckoM (BTW-mogpens). 'openme necHplx MaccuBoB. OCHOBBI TEOpUU
nepkoysituu. OcHoBHast TepmuHosiorus. IlocranoBku 3amau. Ilpumepsl mpUMEHEHHS.
[TepxonsimOHHbBIE 33741 U CTETIEHHBIE 3aKOHBI PACIIPEICICHUS BEPOSITHOCTEH.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJ/jieHHOCTH: YTIpaBJjieHUe HHHOBAIIMSIMU B OM3Hece

Teopus ynpasjeHus

Heab AMCHUNIMHBI:

M3yueHre OCHOBHBIX IIOJXOJOB K MOJEIMPOBAHUIO OPOMTANBHOTO W YIJIOBOTO JBMKEHUS
KOCMHUYECKOI0 armrapara, Haubojee 4acTo MCIOJIb3yEMbIX MOJIENEH BHEUIHEW Cpellbl, a TAKKe
METOJI0B IIOCTPOEHUS YIIPaBJICHUs OpUEHTALlMENl KOCMUYECKOT0 amnmapara.

3agauu AMCHUIINHBIL:

OcBoenune CTyACHTaMHU MCTOAOB MOJACIHMPOBAHUA IABUKCHUSA KA mon [lef/'ICTBI/ICM BHCIIHUX
BO3MYIIECHUI

O3HakOMJIEHHE CTYACHTOB C PA3IMYHBIMU MOJENSMU BHEUIHUX IMOJield (TpaBUTAI[MOHHOTO,
MarHuTHOTO)

DOopMHUpPOBAaHUE y CTYJIECHTOB HABBIKOB INPAKTUYECKOM peaau3alvu aJrOPUTMOB YIIPaBICHUS
opuenrarueit KA

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

Kunematuky u AMHaMuKy TBEPJIOTO Tena.

Conepxanne Teopem JlssmynoBa u bap6amuna-Kpacosckoro.

OCHOBHBIE MOJIETTH MArHUTHOTO ¥ TPABUTAIIMOHHOTO TOJIEH, aTMOC(hEPHI.

PaznuuHble anropuT™sl yrpasieHus opueHtanueit KA.

yMeTh:
MopenupoBath nBukeHne KA.
Bri6upars He0OX01MMBbIE I 00ECTICUCHHS 3aJaHHON TOYHOCTH MOJISTTH BHEIITHEH CPEIbI.

[TpuMeHATH H3ydeHHbIE alTOPUTMBI yIipaBieHus opueHTanueit KA Ha npaktuke.

BJAACTh:



HaBpikamu ocBoeHus1 6011100 00beMa HHGOPMAIIHH.

KynbTypoii MaTeMaTnyecKkoro MOJEIMPOBAHUS IPOLIECCOB B CJIOKHBIX CUCTEMAX.

Tembl U pa3aennl Kypca:

1. Bo3HUKHOBEHHE TEOpUU YIPABICHUS, MPUMEPbl TMPAKTHUUECKUX 3a/lad yIpaBICHUS
TEXHUYECKUMHU CUCTEMaMHU

- Hcropuueckue acneKkThl BOSHHUKHOBEHMsI TEOpHH yrpaBieHus. Perymsarop Yarra. 3amaya o
Opaxucroxpone. OObeKT ympaBieHHUs, (a3oBble KOOPAUHATHI, YIpaBisione (yHKIUH,
YpaBHEHUS COCTOSIHMSL OOBEKTa, yIpaBlsiomee YCTpoicTBo. Pacmupennoe da3oBoe
MPOCTPAHCTBO yIpaBiisieMold cucteMbl. CrocoObl 3afaHust 1enu ynpasiaeHus. DyHkiuoHan
3a/1a4H.

- VYmpanenue crnyckom KA B atmocdepe IutaHeThl Kak XapaKTepHBIA MpUMeEp 3aJauyd
yrpaBieHUs. 3aMKHYThIE H pa30MKHYTBIE CUCTEMBI yIpaBieHus. [Iporpamma ynpasiieHus, CHHTE3
ynpasneHus. OOpaTHas CBsS3b 0 KOOPAMHATAM U TI0 BO3MYIIEHUAM. AHAIUTUYECKUE MOIXOAbI K
pEIICHUI0 TMHEHHBIX 3a/1a4.

2. MaTtemaTtuueckuil anmnapaT TEOPUH YIPaBICHUS

- Cucrema ymnpaBieHHs C OOpaTHOH CBSI3pI0 W €€ MaTeMaTH4YeCKOe OIMUCAHHWE C TOMOIIBIO
JMHEHHOUW cucTeMbl nu((depeHIIuaNbHBIX YPaBHEHUH. 3BEHO CHUCTEMbI YIPABICHHUS U €ro
OTKCaHUE C MOMOIIIBIO JIMHEHHOTO AU PepeHInanbHOr0 ypaBHEeHUs n-To nopsaka. OnepaTopHbIi
noaxoJ XeBUcaija, oneparopHas mnepeAarodHas (yHKIMS 3BeHa, €€ MCIOJNb30BAHHUE TS
WCCJIEIOBAHMSI YCTOMUMBOCTH MO BXOJY. XapakTEepPUCTUYECKUH MHOTOWIeH. Maremaruyeckas
dopmanuzanus noaxona XeBHcaiia c momollplo mpeodpazoBanHus Jlammaca. OcHOBHBIE
MOJIOKEHHUS ofepalnoHHoro ucumucinenus. llepemarounas ¢ynkuus 3BeHa H(s), maTpuuHas
nepenaToyHas (pyHKIMsS JITUHEHHOW CHCTEMBI, CMBICT AJIEMEHTOB MATPHUYHON MepenaTouyHOU
dbyuknun. [lepenatounas QyHKIMS CUCTEMBbI YIpaBIEHUS MPU PA3TUYHBIX BUAAX COCAHMHEHHUS
3BEHbEB: M10CJIEI0BATEIBHOM, AapaJIEIbHOM, C 00pPaTHOI CBA3bBIO.

- CpoticTBa npeoOpazoBanus Jlamnaca. Teopema equncTBeHHOCTH. Tabnuia n300pakeHUN st
psana snemeHTapHbIX ¢QyHkuuil. [IpeoOpasoBanue Jlamnaca ans cBEPTKM (QyHKUMM. Anredpa
nepeaatouHsix QyHKuui. [lepeHoc Toukn chéMa CUTHATIA U TOYKH CYMMHUPOBAHHS CHUTHAJIOB C
[ENBI0 TIOTYYUTh 00Jiee MPOCTYIO SKBUBAIECHTHYIO cxeMy. OTKIMK CHCTEMBI Ha CTaHIapTHBIE
BO3JICUCTBUS: AeNbTa-(DYHKINIO, TeTa-QyHKIIMIO, TapMOHUYECKoe Kosebanue. BecoBas GpyHKIus,
nepexoaHas (QYHKIUS, aMIUTUTyIHO-(da3oBas XxapakrepucTtuka. CBsi3b MEXIYy BECOBOW U
nepexonHoil ¢yHkiusaMU. CBs3p MEXIy NepenaToyHol (YHKIUEH W aMITUTYIHO-(a30BOH
XapakTepucTukoil. Micnonb3oBanne BecOBOM (PYHKIMU A HAXOXKJIEHUS OTKIMKA CHCTEMBI Ha
IPOM3BOJILHOE BHEILIHEE BO3/IEHCTBUE.

3. TunoBkIe 3BEHBS CIESIIECH CUCTEMBI, €€ TOYHOCTh U YCTOMYMBOCTD

- TunoBble 3BEHbS KaK JJIEMEHTApHbIE SUEHKH CIOXHOW CUCTeMbl ymnpasieHus. llomyuenue
YpaBHEHMI THIOBBIX 3BEHbEB U3 OOIIET0 BUA JUHEHHOTo U] PepeHIINanbHOTO YpaBHEHHS N-TO
nopsiika. MneanbHbBI  yCHIIUTENb, HWHTETpUpYIOIIEee 3BeHO, AuddepeHuupyomee 3BEHO,
anepuoaAnuecKoe 3BeHO. [Ipumepbl 3THX 3BEHBEB KaK pealbHbIX YCTpoilcTB. IlocTpoeHue s
NEPEUYNCICHHBIX THUIOBBIX 3BEHBEB IEPEAATOYHBIX, BECOBBIX, IEPEXOJHBIX (YHKUUH U



aMIUTUTYAHO-(DAa30BbIX XapakTepucTUK. MHTeprnperanus 3TuX (QyHKIUH M XapaKTepUCTUK I
pealbHBIX TUIIOBBIX 3BEHbEB. [IpHMep MOydeHMs] YUCTOTO MHTErpaTopa U3 anepuoIUYECKOro
3BEHA U MJICATbHOTO YCHIIUTEINSA, OObEIUHEHHBIX MMOJIOKUTEILHON 00paTHON CBSI3BIO.

- Criepsiast cucrema. [lepenatounbie pyHKIUH A7 OMIHMOKHU 110 33/1al0LIEMY BO3JICHCTBHIO H 110
BO3MyIlleHUI0. VccnenoBanue TOYHOCTH clefsiiell cucteMbl. Pa3nuyHble MOAXOAbI K CUHTE3Y
WHBAapUAHTHON CHCTEMbI: yBelW4YeHHe Kod(puIMeHTa yculieHUs, BBEICHHUE MOJOKUTEIbHON
0o0paTHOM CBSI3M, BBEJICHUE KOPPEKTUPYIOUINX 3BeHbEB. [[pUHIIMNHATBHBIE CI0XKHOCTU CHHTE3a
WHBAapHAHTHBIX CUCTEM MPHU YIPaABICHUH MO OTKIOHEHHIO. VccaenoBanne TOYHOCTH ClesIIeit
CUCTEeMbI Ha OOJIbLIMX MHTEpBaJaX BPEMEHU M B MpeAesbHOM ciaydae. [loHsaTue o cratuueckoi
OlIMOKEe U YCTpaHEHHE 3TON OLIMOKU MYTEM BBEACHHS B KOHTYP YIPABICHHUS UHTETPUPYIOIIUX
3BEHbEB. ACTaTUUYECKHE CUCTEMBI.

- YCTOMYUBOCTb CUCTEMBI YIIPABICHUS 110 HAYAJIBHBIM JAaHHBIM U €€ YCTOMYHMBOCTB II0 BXONY.
OrpaHMYeHHOCTb BXOIHOTO M BBIXOTHOTO CUTHAJIOB. CyXJIeHHe 00 yCTOMYMBOCTH CUCTEMBI 1O €€
BECOBOH 1 mepenaTtoyHoi GyHKIusAM. CBs3b YCTOWYHMBOCTH CHCTEMBI C PACIIOIOKEHHEM KOPHEH
XapaKTEPUCTHUECKOTO TOJIMHOMA. AnreOpanyeckue M Tpa@uuecKue KPUTEPHH YCTOHYHMBOCTH
(nHeobxonumoe yciosue, kpurepuil Payca-I'ypsuma, kpurtepuit Muxaitnosa). HemnpepbiBHas
3aBHCHUMOCTB KOPHEH MOJIMHOMA OT ero KoddduuueHToB. ['panniia ycTOMYUBOCTH B KOMIUIEKCHOM
IJIOCKOCTH KOPHEM IOJMHOMAa M I'PaHMIA YCTOMYMBOCTH B INIOCKOCTH IIAPaAMETPOB CHCTEMBI.
Merton /I-pazbuenus [uis HaxoxaAeHUs oOnacTel YCTOMYMBOCTH B IUIOCKOCTH IapaMeTpOB.
[Tpumep ucnonb3oBanus Merona J-pa3oueHus.

- XapakTepUCTUYECKUH MOJIMHOM CHUCTEMbI YNPABJIECHUS C OTPULATEIbHON OOpaTHOH CBS3BIO.
I'paduueckuii MeToa uccie0BaHMs yCTOWYMBOCTH 3aMKHYTOM cucTeMsl yrpasieHus. CyxaeHue
00 yCTONYMBOCTM 3aMKHYTOM CHCTEMBI 110 aMIUIUTYIHO-(a30BOM YAaCTOTHOM XapaKTEpUCTUKE
pazoMkHyTOM cuctembl (kputepuidi HaiikBucra). Mcnonb3oBanne A®Y-xapakepucTuk Uist
aHaJIM3a YCTOMYHMBOCTH CJIOKHBIX CUCTEM IIPH OTCYTCTBHM MX TOYHOM MaTeMaTU4ECKOM MOJEIIN.
[TepenaTounas GyHKIUS 3BEHA 3aMa3bIBAHUS. Y CTOWYMBOCTD CUCTEMBI C 00PATHOU CBS3BIO MPHU
HaJIU4MH 3aI1a3/1bIBAHMUSL.

- CTpyKTypHasi yCTOWUMBOCTb CUCTEM ylpaBiieHus. [IpuMep cucreMsl ¢ ABOWHBIM HHTEPaTOPOM
1 allepruoJn4YeCcKUM 3B€HOM. [Ipumep cucTeMsl ¢ OTHUM MHTErPaTOPOM U HEYCTOWYMBBIM 3BEHOM.
JlokanbpHas oOpaTHas CBsI3b KaK OJIUH U3 CIIOCOOOB U3MEHEHUS CTPYKTYPBI CUCTEMBI YIIPABICHHUS
U YCTpaHEHUs CTPYKTYpPHOM HeycTOM4YMBOCTH. Ilepexon OT onmeparopHOro ONHUCAHMS CHUCTEM
yIpaBJIEHUS! K UX ONHCAHHUIO B MPOCTPAHCTBE COCTOSHUM (amroputm). OOGoOmeHne JTuHEeHHON
CUCTEMBI YIPABJIEHUS Ha Clydall BEKTOPHOIO BXOJa M BEKTOPHOrO BbIXOAAa. MarpuuHas
nepenaroyHass ¢yHkuus. BecoBas ¢(yHKIus, nepexogHas (QYHKIUS, XapaKTepUCTHUYECKUH
HOJIMHOM I MHOTOMEPHOM JTMHEHHON CUCTEMBI YIIPaBiIeHHs 00IIero BUaa.

- PobactHas cucrema yrpaBieHUs], KaK CUCTEMa, COXPaHSIOIIasi CBOM OCHOBHBIE CBOMCTBA IpU
HEKOTOPOM HM3MEHEHUHU e€ mapameTpoB. PobacTHast ycTOWYMBOCTD JIMHEMHBIX cucteM. Teopema
XapuToHOBa 0 poOACTHON YCTOWYMBOCTH TIOJIMHOMA C HE3aBUCUMBIMH KO3 OUITMEHTAMH.

4. YrpaBisieMOCTb U HaOII0Ja€MOCTh JIMTHEHHBIX CHCTEM

- CBolicTBa YIIPaBJIKICMOCTHU U HaGJIIO,Z[aCMOCTI/I JIMHEWHBIX CUCTEM. HCO6XOI[I/IMBIC 1 JOCTAaTOYHBIC
yCJI0BUSA YHPABIACMOCTH U Ha6J'IIO,Z[aCMOCTI/I. Henuneiinple 31EMEHTBI B CHCTEME YIIpaBJICHUA.
HpI/IMepLI HEJIMHEWHBIX JJIEMEHTOB U HX XapaKTCPUCTHUK. XapaKTepHLIe 0COOEHHOCTHU



HEJIMHEWHBIX 3JIEMEHTOB - 30Ha HEUYBCTBUTEILHOCTH U Y4aCTOK HEOJHO3HAUYHOCTHU (TUCTEPE3HC).

- Meton ¢$a30Boil IMIIOCKOCTH TIPU WCCIICIOBAHUH CIEISANICH CHCTEMBbI C OJIHUM HEIUHEHHBIM
anieMeHTOM. Da30BBIN MOPTPET, MIPEACTHHBIN ITUKI, aBTOKOJICOaHHE.

5. CucTeMnl ¢ HEITUHEHHBIM 3JIEMEHTOM, ITIPCACIIbHBIC LIUKIIbI, aBTOKOJIEOaHUS

- YCTOWYMBBIE M HEYCTOMYUBBIE IIPEACIIBHBIE LIUKJIbI B HEIMHEMHBIX cucTemax. [I[puHiunuansaoe
OTIIMYHE TPEACTHHOr0 MUKIAa OT ()a30BOTO MOPTpPETa THUIA «IICHTP» y JWHEHHOW CHUCTEMBI.
ABTOKONIE0aHUE, KaK (PU3HUECKas peaTu3allis yCTOMIUBOTO MPEIeIbHOrO IUKIIA.

6. BapuallMnoOHHBIN aHAIU3 HEJIMHEHHBIX CUCTEM YIIPABIICHUS

- [IocTaHOBKa 3aa4d ONTUMAJIBLHOTO YIIPABIEHUSA: CUCTEMA YPaBHEHUN, HAYAJIbHBIC U KPAcBbIC
YCIIOBHs, OrpaHUYECHUS Ha YIOPABJICHHWE WIM JIOIYCTHUMBIE YIPaBICHUS, KpUTEpUU
ONTUMAJILHOCTH, 33JaHHBIA C TOMOINBIO TEpMUHAIBHOrO  (QyHKuMoHana. CBeneHue
UHTETPATHHOTO (PYHKIIMOHAIA K TEPMUHAITILHOMY.

- Bapuanuonsslii aHaaM3 HEMMHEWHBIX CHUCTEM yrpaBiieHus. Dopmyra IS MalbiX U3MCHEHUHN
(ha30BBIX IEPEMEHHBIX MPH W3MEHEHHH HAYAJIbHBIX YCIOBHU W yrpaBiieHHH. MHpopmarmonHas
matpuna II(t). Juddepennmansupie ypaBHeHus u rpanuunbie ycnosus st [1(t). [Tpumep
BBIYUCIICHHS HH()OPMAIIMOHHON MATPHIIBI IS TAPMOHUYECKOTO OCIIMILIATOPA.

- ®opmyna 11st MaIbIX MPUPALICHUM TEPMUHATBHOTO (DYHKIIMOHAJIA MTPU U3MEHEHUU HAYaJIbHBIX
yCHOBUU U yripaBiieHUH. [IpocTeiimas 3aga4a ONTUMaIbHOTO YIIPABICHUS.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

Texnosorus 0JJOKYeHH

Heab AMCHUNIMHBI:

- CHCTEMATHU3UPOBAThH 3HAHUS CTYJCHTOB O TEXHOJOTHH PACIPEACICHHOIO PEeCTpa ¢ aKIIEHTOM Ha
€c MaTeMaTHYCCKUE W TEXHHUYECKHUE CBOMCTBA, a TakKe OOYYMTh MPAKTHUYCCKUM HABbIKAM B
pa3zpaboTke OJIOKYCIHH.

3agauu AMCHUIINHBIL:

- CI/ICTCMaTI/I3I/IpOBaTI) HpI/IHIII/IHBI HOCTpOCHI/Iﬂ IIeHeHTpaJII/IBOBaHHI)IX CUCTEM (aJIFOpI/ITMI)I
KOHCEHCYca, Kpunrorpadus, pacueT KOMUCCHH, TIOHUHI HOJl) M CTPYKTYpP JaHHBIX XpaHEHUs
COCTOSIHHS OJIOKYEIiHA;

- chopMHpOBATh HABBIKU MTPOTrPAMMHUPOBAHUS U 3aITyCKa MPOCTHIX YMHBIX KOHTPAKTOB;
- CUCTEMAaTU3UPOBATh 3HAHMS O TEKYIIEM COCTOSIHUH TE€XHOJIOTHH OJIOKUYEHH.
IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YYEeHHUsI 10 JTUCHHILIMHE (MOIYJIIO)

B pe3ynbraTe 0CBOSHHS IUCHUTUTHHBI 00yYarorecs JOIKHBI

3HATh:

- OCHOBBI OJIOKUEHHA;

- TEXHOJIOTHH OJIOKYEIiH;

- P2P-cetn;

- MAiHUHT B OJIOKYECHH;

- 0COOCHHOCTHU TpaH3aKITUH;

- IMapJAuHr.

yMeTh:
- IPOrPaMMHUPOBATh U 3aIyCKaTh IIPOCTHIE YMHBIE KOHTPAKTHI;

- MOJICTTUPOBATh KPUNTOTpariecKue MPUMUATHUBBI U TIPOCTEHIITHE OJIOKYCHHBI B BEO-TIPIIIOKEHUN
Jupiter notebook.



BJIAJIETh:
- s13pIKOM TIporpammupoBanus Solidity B cpene Remix;
- uacrpymentamu Cello, Composer;

- TEXHOJIOTHEH CO3/1aHus MPOeKTOB Ha tathopme HyperLedger.

TeMbl U pa3jeiibl Kypca:
1. BBegenue B TEXHOJIOTHIO OJIOKYENH.

biiokueitH: onpeaeneHue, CBOMCTBA U TPUMEPHI MHIYCTPUAIBHOTO NMpUMEeHEeHUs. biokyelH kak
TeXHOJOorusi B ocHoBe butkouna. TakcoHomus OnokueiiHOB. Bu3zanTuiickue ycroilunBbie
anropuTMbel  KoHceHcyca. FLP-HeBo3mokHOCTh. [lpuBaTHBIE OJIOKYEHHBI: DK30HYM U
I'unepnemkep. Pa3paboTka mpuBaTHBIX OJIOKYEHHOB.

2. Texy1ee cocTosiHUE OJI0KUYEHH-TEXHOJIOTUU: TPOOJIEMBI U BHI30BBI

Bo3MmokHOCTH, OrpaHMyeHus W 3amaun Onokueiina. Proof-of-X. IlpuBaTHOCTE B OJ0KYCHHAX.
Jloka3arenbcTBa C HyJ€BBIM PA3IJIallIEHUEM U IPUBATHBIE YMHbBIE KOHTPAKTHI.

3. CeteBoil ypoBeHb B3aUMOACHUCTBUS U apXUTEKTypa y3ia O10KyeiiHa

CereBble TPOTOKONBI  B3aMMOACUCTBHUS Y3110B. Pacmpenenénnple xem-tabiumbl. XpaHeHHE
¢aitnoB B P2P u araku na P2P. BitTorrent. IPFS. Pacnpoctpanenne nadopmanuu B Bitcoin,
pasHUIla B pacIpOCTPAaHEHUH TPAH3aKIUH M OJOKOB, JONOJHHUTEIBHBIC relay-ceTH, MPOTOKOIIBI
UCKITIOYCHUSL.

4. YMHbIE KOHTPAKTHI

MukponnaTexxu U sS3bIK buTkonH ckpunt. biokueitH OTepuyM M yMHBbIE KOHTPAKThl B HEM.
JIaTHUHT TEXHOIOTHSI.

5. Kpunrorpagudeckne ocHOBBI OJ0KU€eiHA

OcHosbl kpunrorpadpuu. Kpunrorpadus ¢ orpsiTeiM KitouoM, RSA. ElGamal. Dnnuntuueckue
kpuBble. HQpacTpykTypa Kpunrorpapuu ¢ OTKPBITBIM KJIIOUOM. JloKa3aTenbCTBa C HYJEBBIM
pasriamenueM. CxeMbl pa3fielIeHus CEeKpeTa.



AHHOTAUMH K pa004YuM MPOrpaMMam I CHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

YcroitunBoe pa3BuTHe

Heab AMCHUNIMHBI:

®opMupoBaHUE y OOYYAIOUMXCA TEOPETUYECKHX W MPAKTUYECKHX HABBIKOB IO BEICHUIO
IIPOEKTHOM EATEIBHOCTH.

3agaum IMCHUILIMHBI:
- opMupOBaHUE 3HAHUI O BEICHUU ITPOCKTOHOM JIEATETbHOCTH

- IIOATOTOBKAa M IIPCIACTABJIICHUC (bHHaHCOBOﬁ I/IH(I)OpMaI_II/II/I O MPOCKTHI JIA IMOTCHIOUAJIBbHBIX
HHBCCTOPOB;,

- (hpopmMHpoBaHNE HABBIKOB CUCTEMHO PELIATh BOIIPOCHI OPraHU3aluy paboThl Ha/l IPOEKTOM;
- oOyueHme IeI0OCTHO BOCTIPUHUMATh HOPMAaTHBHO-TIPABOBOE TI0JIE;

- OCBOCHHE HaBbIKA 3aLIUTHI [IPOEKTA.

ITepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

OCHOBBI BCJICHUA HpOeKTHOﬁ JCATCIIBHOCTH

yMeTb:

dbopMHupoBaTh TMpencTaBieHne (PUHAHCOBOW HHGOPMAIIMU O MPOEKTHl JUISI MOTCHITUATBHBIX
VHBECTOPOB

BJAaJ€Th:

HAaBBIKOM CUCTCMHO pCIIATh BOIIPOCHI OpraHru3aluun pa6OTBI Haa IMPOCKTOM

TeMbl u pa3jaesibl Kypca:

1. YcroliunBoe pazpurue



[Tonstue ycroitunBoro passutusi. 17 Lleneir yctounBoro pasButus. MeTonbl U TEXHOJOTHH.
Mopnenu. Ananuz. @opMmynupoBaHue UAEH MPOEKTA C YYETOM YCTOMYMBOIO pa3BUTHS. AHan3
IIPOEKTA.

2. DKOHOMUKA, SHEPreTHKa, OKpYy-Karolias cpeia

:‘)HepFeTI/IKa, OKpyXxamomasa cpeaa. Bansaue nHa OKOHOMHKY. OKOHOMHUYECKHE IT0Ka3aTean
IIpoCKTa C Y4YETOM I_ICTOI‘/'I‘II/IBOFO Pa3BUTHA. duHaHCOBEIC ITOKAa3aTelIn IIPOCKTA. Pacuer
roKa3arejiei pa3pa6aTblBaeM0ro IIPOCKTa

3. IlpunsiTre peleHuil B yCTOWYMBOM YIIPABJICHUU

MeToapl TPUHATHUS PEIICHUH C y4eTOM BIUSHUS Ha OKPYXAIOHIYI0 Cpery. DKOHOMHUYECKHE
3aTpaThl Ha peHICHUS B YCJIOBHUSX IPOEKTa, HAMPaBICHHOIO Ha YCTOMYMBOE pa3BUTHE.
ConuanbHast OTBECTBEHHOCTb.

4. CucTeMHOE MBIIIEHUE U YCTOWYMBOE pa3BUTHE

CucreMHoe MbinuieHne. Pa30op BO3MOKHBIX OM3HEC-PUCKOB B YCIIOBUSX YCTOWYMBOTO Pa3BUTHA.
BrisiBienue puckoB pazpabareiBaeMoro mpokta. Omnpesenenue noka3areineid U penepHbIX TOUKe
10 yiny4dlieHuto. Bapuantsl pemiennii. AHanu pereHuin

5. DKoJ0ru4ecKue, COLMAIbHBIE U YIIPaBICHYECKUE CTaH1apThl

OKOJIOTUYECKHE CTaHAApThl. MeXIyHapoJaHble CcTaHnapThl. Poccuiickoe 3aKOHOAATEIbCTBO.
COIII/IaJII)HBIe HOPMEBI U CollMajibHasA OTBCCTBCHHOCTD.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

du3nyeckasi KyJabTypa

Heab AMCHUNIMHBI:

CdopmupoBaTh MHUPOBO33PEHUECKYIO CHUCTEMY HAYyYHO-TIPAKTUYCCKUX 3HAHWW M OTHOIICHUE K
(bu3HYECKOI KyIbTYpE.

3agauu AMCUUIIINHBIL:

Jns  nocTWKEHUsT IOCTaBICHHOW  LEIM  NpeAycMaTpUBaeTCs  pelIeHHe  CIEeNYHOLIMX
BOCIMTATEIbHBIX, 00pa30BaTENbHbBIX, PA3BUBAIOIINX U 03[JOPOBUTEIBHBIX 3a/1a4:

- IIOHUMAaHME COLMAJILHOMN poJin (I)HSHHGCKOﬁ KYJBbTYPbI B Pa3BUTHUHN JINYHOCTH U TOATOTOBKE €€ K
HpO(l)CCCI/IOHaJIbHOI;’I JCATCIIBHOCTH,

- 3HAHUE HAYYHO- OMOJIOTHYECKUX M MPAKTHYCCKUX OCHOB (PU3UYECCKOU KYJIBTYpPhI U 3JOPOBOTO
o0Opa3a XKu3HH;

- (hpopMupoBaHME MOTUBALIMOHHO-LIEHHOCTHOI'O OTHOLIEHUS K (PU3HUECKON KYJIbTYpe, YCTaHOBKU
Ha 3/I0pOBBI CTWIb KHU3HHM, (U3NYECKOE CAMOCOBEPIICHCTBOBAHWE M CAaMOBOCIIHUTaHHE,
HOTPEOHOCTH B PETYIISPHBIX 3aHATUAX (PU3MUECKUMHU YIIPAKHEHUSIMU U CTIOPTOM.

ITepedyenb miIaHMpPyeMbIX pPe3yJIbTATOB 00yYeHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3ynbrare ocCBOCHUS AUCITUTUTHHBI 00YUIaIONIUECs TOJKHBI
3HATh:

Marepuan paszgena npeayCcMaTpyUBaeT OBIAJACHAE CTYACHTaMU CUCTEMOW HayYHO-TIPAKTUYECKUX
U ClIelUalIbHBIX 3HaHUN, HEOOXOIUMBIX JUIsl MIOHUMAHUS IPUPOJHBIX U COLUAIBHBIX MPOLIECCOB
(GyHKIIMOHUPOBaHUS (PU3UYECKON KYJIbTYpbl OOILIECTBA U JIMYHOCTH, YMEHUS UX aJallTUBHOTIO,
TBOPYECKOTO  HMCIOJB30BAaHUS JUIsl  JIMYHOCTHOTO M NPO(ECCHOHAIBHOTO  Pa3BUTHUS,
CaMOCOBEPILIEHCTBOBAHMS, OpraHU3alliy 370POBOr0 CTHJIS JKM3HU NPU BBINOJIHEHUH Y4eOHOM,
pohecCHOHANBHOM U COLMOKYJIBTYPHOU nesTebHOCTH. [IoHMMAaTh posib pU3ndYecKol KyJIbTypbl
B Pa3BUTHUH YEJIOBEKA U MMOATOTOBKE CIIEIIMAIINCTA.

yMeTh:

Hcnonb3oBaTte  (QU3KYIBTYPHO-CIIOPTUBHYIO  JAEATENBHOCTh  JJIS  TOBBIIIEHHS  CBOHUX
(YHKLIMOHATIBHBIX U JABUTAaTENbHBIX BO3MOXKHOCTEH, JUISI TOCTMIKEHUS JIMYHBIX JKU3HEHHBIX U
npodeCCHOHATBHBIX LENEH.



BJaJ€Th:

CucreMoil TPakKTHYECKUX yYMEHUW W HABBIKOB, 00ECNEYHMBAIOIIMX COXPAHCHHE W YKPEIUICHUE
3/I0POBbSI, Pa3BUTHE U COBEPIICHCTBOBAHWE TMCUXO(U3MUECKUX CIOCOOHOCTEH W KadecTB (C
BBITIOJTHEHHEM YCTAHOBJICHHBIX HOPMATHBOB TIO O0IIeH (PU3NIECKONM M CIOPTUBHO-TEXHUIECKON
MOATOTOBKE).

Tembl 1 pa3aeibl Kypcea:
1. O®DII (obmas pusnyeckas MoaroToBKa)

dusnueckas MMOATOTOBJICHHOCTh 4YCJIOBCKA XapPAKTCPU3ZYCTCA CTCIICHBIO PA3BUTUSA OCHOBHBIX
(I)I/I3I/I‘-I€CKI/IX Ka4d€CTB — CHJIbl, BBIHOCJIMBOCTHU, I‘I/I6KOCTI/I, 6BICTpOTLI, JIOBKOCTH U KOOpAWHAIINU.

W nest KOMIUIEKCHON MOATOTOBKH (PU3MUECKUX CIIOCOOHOCTEH JII0/1eH UIET € ITy0OKOi IPEBHOCTH.
Tak myuyiie pa3BUBaIOTCS OCHOBHbBIE (DU3MUECKHE KaueCTBa YEIOBEKa, HE HAPYIIAETCS TapMOHHUS
B JICSITENIbHOCTH BCEX CHCTEM U OPraHOB 4enoBeka. Tak, K mpuMepy, pa3BUTHE CKOPOCTHU JOHKHO
MIPOMCXOANTh B E€IUHCTBE C PA3BUTHEM CHJIbI, BBIHOCIMBOCTH, JIOBKOCTH. VIMEHHO Takas
CIXKEHHOCTb U MPUBOIUT K OBJIAJICHUIO )KM3HEHHO HEOOXOIMMBIMU HaBBIKAMH.

@®uznyeckue KayecTBa M JBUTATEIbHbIE HABBIKM, IIOJIyUEHHBIE B peE3yJbTaTe (U3MUECKUX
3aHATUH, MOTYT OBITH JIETKO NMEPEHECEHBI YEJIOBEKOM B JIPYTHe OOJIACTH €r0 AEATENbHOCTH, U
CHOCOOCTBOBATh OBICTPOMY MPUCIOCOOICHUIO YEJIOBEKa K M3MEHSIOIIMMCS YCIOBHSM Tpyna
ObITa, YTO OYEHb BaXKHO B COBPEMEHHBIX KU3HEHHBIX YCIOBHUSX.

Mex(z[y pa3sBUTHEM CI)I/ISI/I‘IGCKI/IX Ka4yCCTB H CI)OpMHpOBaHI/IeM ABUI'aTCIbHBIX HAaBBIKOB
CYHICCTBYCT TCCHAA B3aUMOCBS3b.

JIBurarenbHble KadecTBa (POPMHUPYIOTCS HEpPAaBHOMEPHO M HeoAgHoBpeMeHHo. Hawmpbiciine
JOCTUKEHUS B CUJIE, OBICTPOTE, BBIHOCIMBOCTH JOCTUTAIOTCSA B Pa3HOM BO3pacTe.

ITousTHE O CHIIE ¥ CHJIOBBIX KaUeCTBaX.
.HIOI[I/I BCEeTrAa CTPEMUIINCH OBITh CUJILHBIMH H BCCTZIa YBaXXaJiu CUITY.

Paznnuaror MakcuMaibHy0 (a0COMIOTHYIO) CHITY, CKOPOCTHYIO CUITY ¥ CUJIOBYIO BBIHOCITHBOCTb.
MakcumManbHas CHJIa 3aBUCUT OT BEJIMYMHBI MONEPEYHOT0 ceueHus: MbImbl. CKOpocTHas cuiia
OTIPENIETISIETCS CKOPOCThIO, C KOTOPOM MOKET OBITh BBIMOJHEHO CHJIOBOE YIPAXKHEHUE WIIU
CWJIOBOH mNpueM. A cuioBasi BBIHOCIMBOCTb ONPENENSIETCS MO YHCIY MOBTOPEHUN CHUIIOBOTO
YIPA)KHEHMS 10 KpallHEW yCTaJIOCTH.

JUnis pa3BUTUS MAaKCHUMAJIbHOM CHIIBI BBIpAOOTaH METOJl MAaKCUMAaJIbHBIX YCHUIIMH, paCCUMTAHHBIN
Ha pa3BUTHE MBIIIEYHONW CHUJIBI 332 CUET NMOBTOPEHHUS C MAKCUMAJIbHBIM YCHJIMEM HEOOXOJMMOro
yIpaKHEHUs. ISl Pa3BUTHSI CKOPOCTHOM CHIIBI HEOOXOMMO CTPEMHUTHCS HapalluBaTh CKOPOCTh
BBITIOJIHEHUS YIIPAKHEHUH WM TPH TOW K€ CKOPOCTH MpUOaBiIATh Harpy3Ky. OIHOBpEMEHHO
pacTeT U MakCMMallbHas CWJIa, a Ha Hel, Kak Ha ruiatdopme, Gpopmupyercs ckopocTHas. s
pa3BUTHS CHUJIOBOW BBIHOCIMBOCTH MPHUMEHSETCS METOJ <10 OTKa3a», 3aKJIoyarouiuiics B
HENPEPHIBHOM YIPAXKHEHUU CO CPETHUM YCUITUEM JI0 MOJTHON yCTaIOCTH MBILIII.

UtoOBI pa3BUTh CUITY, HY)KHO:

1. prCHI/ITL MBIIICYHBIC I'PYIIIILI BCET'O ABUTATCIIBHOTO allliapara.



2. Pa3BuTh CIIOCOOHOCTH BBIIEPKUBATH Pa3INYHbIC YCUTUS (AMHAMUYECKHE, CTATUYECKHE U JIp.)

3. IIpuoOpecTu yMeHHE pallMOHATIBHO UCIIOJIb30BATh CBOIO CHUILY.

Jns OwicTporo pocra CHIIBI HEOOXOAMMO TIOCTENEHHO, HO HEYKIOHHO YBEJIMYUBATH BEC
OTSTOIIEHUN U OBICTPOTY JIBMKEHHM ¢ 3TUM BecoM. Cuiia 0cobeHHO 3(hPEeKTUBHO pacTeT HEe OT
paboThl OOJIBIION CYMMapHOW BEJMYUHBI, @ OT KPaTKOBPEMEHHBIX, HO MHOTOKPaTHO UHTEHCUBHO
BBITNOJHAEMBIX yrpaxxHeHH. Pemaromee 3HaueHue A1 GOpMUPOBAHUS CHIIBI UMEIOT IOCIIETHUE
MOTBITKY, BBINONHSAEMble Ha ¢oHe yromienus. Jlyisg mnoBbimeHus 3()(PEKTUBHOCTH 3aHATUI
PEKOMEHIyeTCsl BKJIIOYaThb B HHUX BCIEI 332 CHJIOBBIMH YIPAKHEHHUSIMHU YIPAKHEHUS
JUHAMUAYECKHE, CIOCOOCTBYIOIINE PACCIIa0ICHUIO MBIIII] U MPOOYKIAIOIINE TTOJ0KUTEIbHBIC
SMOIIUU — UTPBI, TUTABAHUE U T.II.

YpoBeHb CHIIBI XapaKTepU3yeT omnpeaeacHHoe Mop(hopyHKIIMOHATBHOE COCTOSIHUE MBIIICYHON
CUCTEMbI, 00eCIeunBaloIeH ABUTraTelbHYI0, KOPCETHYIO, HACOCHYIO U OOMEHHYIO (DYHKIIHH.

KopcerHass ¢yHkius oOecrneyrBaeT IMpH OMPEICICHHOM MBIIICYHOM TOHYCE HOPMAabHYIO
OCaHKy, a Takke (QYHKIMH T[I03BOHOYHMKA W CIUHHOTO MO3Ta, NpPEAyNpexIas TaKue
pacnpocTpaHEeHHBIC HapylmieHUS W 3a00JIeBaHUS KaKk Je(QEeKThl OCAaHKH, CKOJHUO3BI,
ocTeoXxoHApo3bl. KopceTHass (YHKIUS KHMBOTA WTPACT BAKHYIO POJIb B (DYHKIMOHUPOBAHUU
MIEYCHH, JKETyKa, KAIICUHNKA, TI0UeK, TPEAYIPEeKIas Takue 3a00IeBaHUs KaK TaCTPUT, KOJIUT,
XOJICIIUCTHT M JIp. HEIOCTATOYHBIM TOHYC MBIIII HOT BEAECT K PAa3BUTHIO IUIOCKOCTOIIHS,
pacuImpeHuio BeH u TpoMoodieouTy.

HenocraTounoe KOJIWMYECTBO MBIIICUHBIX BOJIOKOH, a4 3HA4YUT, CHHXKCHUC OOMEHHBIX IMpouccCCcoOB B
MbIHIax BCACT K O KUPCHUIO, ATCPOCKIICPO3Y U APYI'UM HCI/IH(I)CKI_II/IOHHLIM 3a00J1€BaHUSIM.

Hacocnast ¢yHKIUs MBI («MBIIICYHBI HACOC») COCTOMT B TOM, YTO COKpAIICHHE JIMOO
CTaTHYECKOE HAIPSHKCHHE MBIII] CIIOCOOCTBYET TICPEABM)KCHHIO BEHO3HOH KpPOBH  II0
HaIPaBJIECHUIO K CEPIILy, YTO UMEET OOJBINOE 3HAYCHUE NMPU 00ECTIEeYeHUH 00I1Ier0 KPOBOTOKA U
TuMGpOTOKA. «MBIIIEYHBIA HACOC» PA3BUBACT CHITY, MPEBBIMAIONTYI0 pa00Ty CepACUHON MBITIIIHI
U o0ecrieyrBaeT HAIOJHEHUE MPABOT0 KETyJ0UKa HEOOXOIUMBIM KOJIMYEeCTBOM KpoBH. Kpome
TOTO, OH UTPAET OOJBIIYIO POJIb B MEPEABIKCHUN JIMM(BI U TKAaHEBOW >KHUJIKOCTH, BIIHSS TEM
CaMbIM Ha TPOIIECCHl BOCCTAHOBIICHUS M yJaJIeHUs MPOAyKToB oOMeHa. HemocraTounas pabora
«MBIIIEYHOTO HACOCA» CHOCOOCTBYET Pa3BUTHIO BOCHAIUTEIBHBIX MPOIECCOB M 00pa30BaHUIO
TPOMOOB.

Takum o6pa30M HOPMaJIbHOC COCTOSAHHC MBIIIIEYHOM CHCTEMBI SBISETCS Ba)KHBIM MU YKHM3HEHHO
HCO6XO,I[I/IMI>IM YCJIOBUEM .

ypOBeHI) COCTOSIHUS MBIIIICYHOM CHCTEMEI OTpaXacTCd MOKa3aTCjIEM MBIIIICYHOM CHUJIHL.

N3 atoro CJICAYECT, YTO I 340POBbA HeO6XOI[I/IM OHpGI[CJ'ICHHBIfI YPOBCHb Pa3BUTHA MBIIII B
LIEJIOM U B KaXKJI0M OCHOBHOI MBIIIEYHOM rpymnme — MbIax CIrHbI, I'PyIu, 6pIOIJ_IH01"O mnpecca,

HOT, PYK.

Pa3BuTHe MBI MPOUCXOJUT HEPAaBHOMEPHO KakK I10 BO3PACTHBIM IIOKa3aTensiM , Tak U
uHAUBUAYalIbHO. [loaTOMY He cienyeTr popcupoBaTh BHIXOJ Ha JOJDKHBIM YpOBeHb y aetel 7-11
net. B Bo3pacre 12-15 net HaOmroaeTcs 3HaYMTENbHOE YBEIMYEHUE CUIIBI U HOPMATHBBI CHIIBI Ha
nopsI0K Bo3pacratoT. B Bo3pacte 19-29 net npoucxoaut oTHOCUTENbHAsA cTabunuzanus, a B 30-
39 et — TeHIEHIUS K CHIDKEeHUIO. [TpH yrpaBisieMoM BOCIIUTAHHH CHITHI TieJiecooOpaszHo B 16-18
JIET BBINTH HAa HOPMATUBHBIN YPOBEHb CHIIBI M MOAIEPKUBATh ero 10 40 ser.



Heo0X0iM0 ITOMHUTB, YTO MEXK/Y YPOBHEM OTIEIBHBIX MBIIICYHBIX IPYIIIT CBSI3b OTHOCUTEIHEHO
cinabas u MMO3TOMY HOPMATHUBBI CUJIBI JOJI?KHBI OBITH KOMIIJIEKCHBIMU M OTHOCHUTEIHHO IpOCThIMU
IpU BBINOJIHEHUH. JIydIie TecThl — 3TO YINPaXHEHUsS! C MPEOJOJICHUEM MAacChl COOCTBEHHOTO
Tella, KOrJa YYUTHIBAaeTCs He aOCONIOTHAs CHila, a OTHOCHTENbHAs, YTO IO3BOJISET CIVIAAUTH
pasHuIy B aOCONIOTHOW cuie, OOYCIOBICHHYIO BO3DACTHO-TIOJIOBBIMH M ()YHKIIMOHAJIBHBIMH
daxTopamu.

HopMmanbHblii ypoBeHb CUJIBI — HEOOXOIMMBIM (akTop UIsl XOPOLIEro 310pOBBS, OBITOBOIA,
npoecCuoHaNBHOM TPYJ0CIIOCOOHOCTH.

JlanpHenniee MOBBIIEHUE YPOBHS CHJIBI BBIIIE HOPMATHMBHOI'O HE BIHUSAET HAa YCTOMYMBOCTH K
3a00/1€BaHUAM U POCT MPOQECCHOHATBHOI TPYAOCIOCOOHOCTH, Iie TpeOyeTcsl 3HauuTeIbHas
¢dusnueckas cuna.

I'nbxocth U MCTO/JHKa €€ Pa3BUTHUSI.

HOI[ THOKOCTBIO IOHHUMAIOT CIIOCOOHOCTH K Mmax IIO AMIUIMTYC JABHXKXCHUSAM B CYyCTaBax.
['n6xocTh - MOphHOPYHKITMOHATBHOE JBUTATENIbHOE KauecTBO. OHA 3aBHCHUT:

- OT CTPOEHHUs CYCTaBOB;

- OT JIACTUYHOCTH MBIIIIL U CBSI3049HOIO aIapara;

- OT MEXaHU3MOB HEPBHOM PETYJISILIUU TOHYCA MBIIIIII.
PaznuuatoT akTUBHYIO U NACCUBHYIO TMOKOCTb.

AKTHBHas THOKOCTh - CIIOCOOHOCTBH BBITIOJNHSATH JBMKCHHS C OOJBIION aMIUITMTYIOH 3a CUeT
COOCTBEHHBIX MBIIICUYHBIX YCUIIH.

[TaccuBHast THOKOCTH - CIIOCOOHOCTH BBIMONHSTH IBUMKEHHS C OONBIION aMIUIUTYION 3a cueT
NEHCTBUS BHEUIHMX cui (MapTHepa, TsSkKecTh). BenuunHa mMacCMBHOM THOKOCTH BBIIIE
[oKasarejieil akTUBHOU THOKOCTH.

B nmnocnemnee Bpemsi MmojydaeT paclpoCTpaHEHHWE B CIIOPTUBHOM JIMTEpAType TEPMUH
“crienanbHas TMHOKOCTH” - CIMOCOOHOCThH BBITIOJNHATH JABWXKEHUS C OOJIBIION aMILTUTYION B
CyCcTaBaxX W HAMpaBIICHUSIX, XapaKTEPHBIX i1 M30paHHOW CHOPTHUBHOW crnernuanu3anuu. [lon
“o011ei ruOKOCTHIO”, B TAKOM CITy4yae, IOHUMAETCsl THOKOCTh B HanboJiee KpyIHbIX CyCcTaBax U B
Pa3INYHBIX HANpPaBICHUSX.

KpOMe MNEPCUUCIICHHBIX BHYTPCHHUX (1)aKTOp0B Ha THOKOCTHh BJIMSIIOT M BHEIIHHE q)aKTOpBIZ
BO3pPacT, IOJ, TCJIOCIIOKCHHUEC, BpPEMs CYTOK, YTOMIICHUC, PA3MHUHKA. [Toka3arenn THOKOCTH B
MIIaIINX U CPCAHUX KJIacCax (B CpeI[HeM) BBIIIE MOKa3aTenen CTApUICKIIACCHUKOB; HaMOOJIbIINHA
pupocT AKTUBHOU T'MOKOCTH OTMEYACTCS B CpCAHUX KJIaCcCax.

[TonoBeie paznuyusi OMpPEesioT OHOJOTHYECKYI0 THOKOCTh y neBouek Ha 20-30% BbImie mo
CpaBHEHHUIO ¢ Mallbuukamu. JIydiie oHa COXpaHsAETCs y JKEHIIUH U B TIOCIEAYIOIIEH BO3pACTHOU
MePUOJIUKE.

BpCMH CYTOK TaK3’KC BJIUMSACT Ha FI/I6KOCTB, C BO3pAaCTOM 3TO BJIIMSAHUC YMCHBIIACTCA. B YTPCHHUC
4yachl THOKOCTh 3HAYUTEILHO CHHUIKCHA, JIYUIIHNC IMOKa3aTCJIn THOKOCTH OTMeUaroTces ¢ 12 A0 17
qacoB.



YToMieHHE OKa3bIBACT CYIIECTBEHHOE M IBOMCTBEHHOE BIMSIHUE HAa THOKOCTh. C OJTHOM CTOPOHHI,
K KOHIIy pa0OThl CHIKAIOTCS MOKA3aTeN CHJIbI MBIIIII, B PE3yJIbTaTe Yer0 aKTUBHAS TMOKOCTh
ymenbiiaercss 10 11%. C apyroil cropoHbl, CHMKEHUE BO30Y)KIEHHUS CHJIBI CIOCOOCTBYET
BOCCTAHOBJICHHIO JIACTHYHOCTH MBIIII, OTPAHUYUBAIONINX aMIUTUTYAY ABMKCHUS. TeM cambIM
MOBBIIIACTCS MMACCUBHASI THOKOCTD, MMOABMKHOCTH YBeIrnauBaercs 10 14%.

HebnaronpustHsle TeMnepaTypHble YCIOBUS (HU3Kas TEMIEpaTypa) OTPULATENIbHO BIMSIOT Ha
BCE PAa3HOBHJHOCTH THOKOCTU. Pa3zorpeBaHue MblIIIll B MOATOTOBUTEIHHOW YacTh y4eOHO-
TPEHUPOBOYHOTO  3aHATHSl MepeJ  BHINOJHEHUEM OCHOBHBIX  YIPaKHEHUH  MOBBIIIAET
MOJIBUJKHOCTD B CyCTaBax.

Mepuinom THOKOCTH SIBISAETCS aMIUIUTyAa ABMOKEHUH. [l moiydeHus TOYHBIX JAHHBIX 00
aMIUIUTy€ JABWOKCHUM  MCIOJB3YIOT METOAbl CBETOBOM  PETUCTpPAlUU: KHHOCBEMKY,
UKJIOrpaduio, peHTTEHO-TEICBU3UOHHYIO CheMKY H JIp. AMIUIMTY/A JBW)KCHUH U3MEpseTcs B
YIJIOBBIX I'pajsycax WIA B CAHTUMETPAX.

CpencrTBa 1 METOJIBI:

Cpe,[[CTBOM Pa3BUTHA THOKOCTH SIBIISIFOTCS YIIPA’)KHCHUS HA pACTATUBAHU. Hx ACJAT Ha 2 IpYIIIbI:
AKTHBHBIC M IIACCUBHLIC. AKTHBHEIC YIIpa)KHCHUA:

- onHO(a3HBIE U MPYKUHUCTHIE (CIIBOCHHBIE, CTPOCHHBIC) HAKJIOHBI,

- MaxoBbI€ U (PUKCUPOBAHHBIE;

- CTaTUYECKHE YIPAXXKHEHUS (COXPAaHEHHE HEMOABUKHOTO MOJIOKEHUS C
MaKCUMAaJIbHOW aMILTUTYAOM).

[TaccuBHBIC yIpakHEHUS: 11032 COXPAHSICTCS 332 CUET BHEIIHUX CWI. [IpUMEHsISI X, TOCTUTAIOT
HauOOJIBIIMX TOKa3arene TuOKocTu. [l pa3BuTus akTUBHOM THOKOCTH 3((EKTHBHBI
VIIPaXHEHUS Ha PaCTATUBAHUE B JHHAMHUYECKOM PEKIME.

OO6miee Meroanueckoe TpeOOBaHME /I Pa3BUTUS THOKOCTH - 00s3aTE€NbHBIN pa3orpeB (10
MOTOOT/IEJIEHUS) TIEpE]] BHIITOJIHEHUEM YIIPa)KHEHUN Ha pacTATUBaHUE.

B3anMHOe cONMpOTUBIEHHE MBI, OKPYXKAIOIIUX CYCTaBbl, UMEET OXpaHUTEIbHbIN 3(deKT.
VIMeHHO NO3TOMY BOCHHMTaHHE TMOKOCTH JOJDKHO C 3armacoM o0OecrednBaTh TpeOyeMyr Max
aMIUIUTYy IBUKCHHUI U HE CTPEMHUTHCS K NIPEJEIbHO BO3MOKHOM CTENEHU. B rocnennem ciydae
3TO BEJET K TPAaBMUPOBAHUIO (PACTSKEHUIO CYCTaBHBIX CBSI30K, IPUBBIYHBIM BHIBUXAM CYCTaBOB),
HapyILIEHUIO MPAaBWIBHONW OCaHKH.

MpBinel  MaIOPACTSKUMBL, [TOTOMY OCHOBHOM METOJ BBINIOJIHEHUS YNPAXHEHWW HaA
pacTsruBaHue - TOBTOPHBIN. Pa3oBoe BhINOIHEHHE yIIpakHEHUH He 3 dekTuBHO. MHOrOpazoBbie
BBIIIOJIHEHUS BEAYT K CYMMHPOBAHUIO CIE€NOB YIPAXXKHEHUS U YBEIMYEHHE aMIUIUTYHbI
CTAHOBUTCS 3aMETHBIM. PEKOMEHIyeTCsl BBINOIHATD YIIPAKHEHUS HA PACTATMBAHUE CEPUIMU 110
6-12 pa3, yBenuuuBas aMIUIUTY1y ABHKEHHUN OT CepUU K cepuu. Mexy cepHsiMU 1eJIecoo0pa3Ho
BBITOJIHATH YIPAXKHEHUS Ha pacciabiieHue.

Cepuu ynpa)kHEHUW BBIMOJHSIIOTCS B ONPEAEICHHON MOCIEA0BATEIbHOCTH
- VI PYK,
- UI TYJIOBUILA;

- JUIA HOT.



Boree ycnenmHo mpoMCXOAUT BOCIMTAHUE THOKOCTH TPU €XKETHEBHBIX 3aHATHSIX WM 2 pa3a B
neHb (B BUE 3a1aHuil Ha 7oM). Hanbonee 3¢ hekTHBHO KOMITIIEKCHOE TPUMEHEHHE YIIPasKHEHHH
Ha pacTaruBaHue B cienyronieM coudetanuu: 40% ynpakHeHUM akTUBHOro xapakrtepa, 40%
YOpaKHEHU maccuBHOro xapakrtepa u 20% - cTaTU4ecKoro. YIpaKHEHUsI Ha pacTATMBAHHE
MOYKHO BKJIIOYATh B JIIOOYIO 4acTh 3aHATHI, OCOOCHHO B MHTEpPBalTaxX MEXAY CHIOBBIMH U
CKOPOCTHBIMHU YIPAXHEHUSIMHU.

B miazameM mIkoibHOM BO3pacTe MPEUMYIIECTBEHHO HCIOIb3YIOTCS YINPAKHEHUS B aKTUBHOM
JTUHAMHYECKOM pEKHMME, B CPEJHEM M CTapllieM Bo3pacTe - Bce BapuaHThl. llpuuem, ecnu B
MJIQIIINX U CPEIHUX KJIaccaxX pa3BHBAaeTCs T'MOKOCTh (Pa3BUBAIOIIMN PEKUM), TO B CTApIIMX
KJIaccax CTaparoTCsa COXPAHUTh JOCTUTHYTHIM YpOBEHB €€ pa3BUTHS (IIOCPIKUBAIOLIUI PEXKIM).
Hawmnyumme noka3arenu ruOKOCTH B KPYIHBIX 3BEHbAX Tella HabIto1aloTes B Bo3pacte 10 13-14
JIeT.

3akaHuyMBas PACCMOTPEHHUE PA3BUTUSA (PU3MUYECKHX KauecTB B IMporecce (HU3HYECKOro
BOCIIMTAHUS, CIEAYET aKLEHTUPOBATh BHUMAaHHE HAa B3aMMOCBS3M MX PA3BUTHUSI B LIKOJIBHOM
Bo3pacte. Tak, pa3BUTHE OJHOI0 Ka4eCTBa CIIOCOOCTBYET POCTY ITOKa3aTeNed APYruxX (PU3nIecKux
kayecTB. VIMEHHO 3Ta B3aUMOCBS3b O00YCIOBIMBAET HEOOXOAUMOCTh KOMIUIEKCHOTO MOAX0Ja K
BOCIIUTaHHIO (PU3MYECKMX KAYECTB Y IIKOJIBHUKOB.

3HauyMTeIbHbIE MHBOJIIOIMOHHBIC U3MEHEHUSI HACTYIAIOT B MTOKUJIOM U CTap4YecKOM Bo3pacte (B
CBSI3U C M3MEHEHUEM COCTaBa MBI M YXY/IIEHUEM YIPYro-3JacTUYeCKHX CBOMCTB MBIIIL U
cBsA30K). HyXHO NHpOTHBOJEHCTBOBaTh PErpecCUBHBIM HM3MEHEHUSAM IIyTE€M HCIOJIb30BAHUSA
CHeLHaIbHbIX YIPAKHEHUH ¢ TeM, YTOOBI OJAEPKUBATh THOKOCTh Ha YPOBHE, OJIM3KOM K paHee
JOCTUTHYTOMY.

BriHOCIMBOCTE.

BriHOCAMBOCTE OmpenensieT BO3MOKHOCTh BBITIOTHEHUS JUTUTEILHONW paObOThI, TPOTUBOCTOSHUS
YTOMJICHUIO. BRIHOCTTUBOCTH pemIaoImnM 00pa3oM OIpeAeIIeT yCIeX B TAKMX BHIaX CIIOPTA, Kak
JBDKU, KOHBKH, TUTABaHUE, 0T, BEJIOCIIOPT, TPeOIIs.

B CIiopTe 1104 CJIOBOM  «BBIHOCIHMBOCTB» IOAPA3YyMCBACTCSA CIIOCOOHOCTH  BBIIOJIHSATH
HWHTCHCHUBHYIO MBIIICYHYTO pa60Ty B YCJIOBHAX HEAOCTAaTKa KHCJIOPOOA. Paznpie mrogu mo-
pa3sHOMY CIIPABJIAOTCA CO CIIOPTUBHBIMH HAI'PY3KaMMU. KOMy-TO OHU JOCTAIOTCH JICTKO, KOMY-TO
C HAIpsAXKCHUCM, TAaK KaK BCC€ 3aBUCUT OT HHI[HBHHyaHLHOﬁ YCTOIZQHBOCTH YCJIO0BCKa K
KHCJ’IOpOI[HOfI HCOOCTATOYHOCTH.

Kucnoponnas HemoCTaTOYHOCTh BO3HUKACT NPH 3HAUMTENHHON (usmveckoil Harpyske. He
ycrieBas MOJIydUTh U3 aTMOC(EPHOTro BO3/IyXa HEOOXOIUMBIN KUCIOPOI, OPraHU3M CIIOPTCMEHA
BBIpa0aTHIBAET PHEPTHUIO 32 CUET aHAIPOOHBIX PEAKIIUii, TPH STOM 00pa3yeTcs MOJIOYHAs KUCIIOTA.
st BOCCTaHOBJICHHSI HAPYIIEHHOTO PAaBHOBECHS M MCIOJIB3YETCs MOTydaeMblil rmocie GuHuIma
«KUCJIOPOJHBIA JONT». YUEHbIE YCTAHOBWJIHM, YTO, YE€M BBIIIE KHUCJIOPOJIHBINA JIONT TIOCIe
npeaeabHON paboThl, TEM OH 00J1a7aeT OOJIBIIMMH BO3MOXKHOCTSIMU pab0TaTh B OECKUCIOPOIHBIX
YCIIOBHSIX.

CerCT BBIHOCJIIMBOCTH — B HaHpaBHCHHOﬁ MOATrOTOBKC OpraHu3Ma. I[J'IH Pa3BUTHA 06]].[6171
BBIHOCJIMBOCTH HCOGXOI[I/IMBI YIIpa)KHCHUSA CpC,[[HCﬁ HHTCHCUBHOCTHU, MJIUTCIBHLIC 110 BPCMCHU,
BBITIOJIHACMBIC B PABHOMCPHOM TCMIIC. C IMPOTrpE€CCUBHBIM BO3PACTAHUCM HAIPY3KHU IO MCPE
YCUIICHUA TTIOATOTOBKH.



B 3HauuTenbHOW Mepe BBIHOCIMBOCTH 3aBUCUT OT JACSATEIBHOCTH CEpPJIEYHO-COCYAUCTOM,
IBIXATENbHBIX CHUCTEM, O3KOHOMHBIM pacxojoBaHueM »Hepruu. OHa 3aBHUCHUT OT 3amaca
IHEPreTHUECKOTO cyOcTpaTa (MBIIIEYHOTO TIIMKOTEeHA). 3amachl IITMKOTeHA B CKEJIETHBIX MBITIIIIAX
y HETPEHMPOBAHHBIX JIIOJEH cocTaBisieT okoio 1,4%, a y copremenoB — 2,2%. B npouecce
TPEHUPOBKU HA BBIHOCIMBOCTH 3amachl MIMKOT€HA 3HAYUTENBHO yBenuuuBatoTcs. C Bo3pacToM
BBIHOCJIMBOCTH 3aMETHO MOBBIIIAETCA HA MIPU 3TOM CJIEIYET YUUTHIBATH HE TOJIBKO KaJICHJAPHBIH,
HO ¥ OMOJIOTUYECKUM BO3PACT.

Yewm BoIIIC YPOBCHb aBpO6HI)IX BO3MO)I(HOCTCI>'I, TO €CTb BBIHOCIIMBOCTD, TEM JIYUIIIC IMOKA3aTCIIN
ApTEPHUAIBHOI0 HaBJICHUA, XOJCCTCPUHOBOI'O 06MeHa, YYBCTBUTCIIBHOCTH K CTpECCaM. HpI/I
IMMOHMXKXCHHUHU BBIHOCIMBOCTH ITOBBIIACTCA PHUCK HIICMHUYCCKHX Oone3Hen cepanua, ITOABJICHUA
3JIOKaQYCCTBCHHBIX HOBOO6paSOBaHI/II>'I.

JIOBKOCTh U MCETOABI €€ BOCITUTaHUSI.

Ilox 710BKOCTBIO noaApa3yMeBacTCAd CIIOCOOHOCTh YeJI0OBEKA K 6LICTpOMy OBJIaICHUKO HOBBIMH
JBHMOXCHHUAMU HIIM K 6LICTpOI>'I HGPGCTpOﬁKe JBUTATEIBHOM JIEATECILHOCTH B COOTBETCTBUU C
Tp€6OBaHI/IHMI/I BHE3aIIHO M3MCHHUBIIICHCS CUTyalllu.

Bocnuranue JIOBKOCTH CBSI3aHO C IOBBIIMIEHHEM CIIOCOOHOCTH K BBIITOJIHEHUIO CIIOKHBIX II0
KOoopAuHanuu HBHH(CHHﬁ, 6I)ICTpOMy NEPCKIOYCHUTIO OT OJJHUX JABUTATCIIBHBIX aKTOB K JPYIr'UM U
C BBIpa6OTKOI>'I YMCHU HeﬁCTBOBaTb Hauboee I_ICJ'ICCOO6p33HO B COOTBCTCTBHHM C BHC3AIIHO
HU3MCHUBIIMMUCA YCJIOBUAMU WM 3ala4aMU (T.C. CIIOCOOHOCTD 6LICTpO, TOYHO M 5KOHOMHO
pemiaTh CIOKHYIO ABUTI'ATCIIbHYIO sanaqy).

Koopaunupyromiye criocoOHoCTH:
1) cnocoOHOCTH KOOPAMHUPOBATH JBUKEHUSI IPU IIOCTPOSHUU JIEHCTBUS;

2) criocOOHOCTh NEPECTPOUTH UX UI U3MEHEHUS MapaMeTpoB NEHCTBUS WU MEPEKII0YeHre Ha
JIpyroe IelCTBUE IPU U3MEHEHNHN YCIIOBHIA.

JIOBKOCTB XapakTepHu3yeTcs KOOpJAUHAIIMEN U TOYHOCThIO ABMKEHUI. KoopanHauus ABUKEHH -
OCHOBHOIl KOMIIOHEHT JIOBKOCTH: CIIOCOOHOCTh K OJHOBPEMEHHOMY U IOCIIEOBATEIHLHOMY
COIIACOBaHHOMY COYETaHUIO IBMKEeHUI. OHa 3aBUCUT OT YETKOW U cCOpa3MepHON pabOoTOM MBIIIIL,
B KOTOPOM CTPOI0 COrIacOBaHbl Pa3jIMyYHbIE 110 CUJIE U BPEMEHU MbILIEUHbIE HAIIPSKEHHUS.

HekoTtopsie aBTOpBI ONPEAENA0T KOOPANHALIUIO IBUKEHHUM II0-pasHOMY, aKLICHTUPYS BHUMaHUE
Ha onHoW u3 ee cTopoH. H.A. bepHiuTeiiH, nmpuHMMas BO BHUMAaHHE BHELIHIOIO CTOPOHY
KOOPJIMHAIMK JIBMDKEHUM, ONpeserseT ee Kak NpeojlojieHHe M30BITOUHBIX CTyNEHEeH cBOOOAbI
JBUKYILIETOCS OPraHa, T.€. IPEBPALLEHUE €T0 B YIIPABISAEMYIO CUCTEMY. 3BEHO TeJla IBUIKETCS 110
PaBHOJCHCTBYIOLIEH BHYTPECHHUX, BHEIIIHUX U PEAKTUBHBIX cUil. LleHTpasibHas HEpBHAs cUcTEMa
HOJy4YaeT OT MPONPHOPELENTOPOB JIBHXKYIIErocs opraHa HWHGpopMmanuio 00 OTKIOHEHHH €ro
TPAaEeKTOPUH OT “HaJyIexkaleil” 1 BHOCUT COOTBETCTBYIOIINE MONPAaBKU B 3()(heKTOPHBIN Mporecc.
JlaHHBII NpUHIMI KOOPAMHUPOBAHMS OH Ha3BaJ MPUHIMIIOM CEHCOPHOU KOPPEKLIHH.

Benymee mecto npunamexut [{THC. Co3ganue clioKHEHITNX KOOPAUHAINN, HEOOXOIUMBIX JIJIst
OCYIIECCTBIICHUSI TPYMHBIX 3aJa4, MPOUCXOAWT 3a CYET BBICOKOH TUIACTHYHOCTH HEPBHBIX
MPOIIECCOB, 00YCIOBIMBAIIINUX OBICTPOE MEPEKITIOYCHHE C OJTHUX PEAKIINI Ha APYTHE U CO3/IaHne
HOBBIX BpeMeHHbIX cBs3eii (H.B. 3umkun, 1970).



JIOBKOCTH B 3HAYUTENBHON CTENEHHU 3aBUCHUT OT UMEIOIErOCs JBUTaTeIbHOIO OnbITa. Bianenne
pa3sHOOOpa3HBIMU JABUraTEIbHBIMH YMEHHUSMH M HaBBIKAMHU MOJOXHUTEIBHO CKa3bIBAaeTCAd Ha
(YHKIMOHAJIBHBIX BO3MOXHOCTSIX JBHUTaTeIbHOTO aHanu3aropa. CremnoBaTenbHO, JIOBKOCTh
MOXKHO CUUTaTh NPOSIBICHUEM JeeCHOCOOHOCTH (PYHKIMOHAIBHBIX CHCTEM YIIPaBJICHUS
JBUKEHHUEM U pacIpe/ielICHUs JHepro3arpar.

K ocHOBHBIM (baKTOpaM, OImpeACIIAOIINM JIOBKOCTh, OTHOCATCA: ACATCIIBHOCTD ]_[HC, 0oraTcTBO
JUHAMHUYCCKUX CTCPCOTHUIIOB, CTCIICHb pPAa3sBUTHUA CHCTEM, YMCHHC YIIPABJIATH MBINICYHBIM
TOHYCOM, INOJIHOOCHHOCTb BOCIIPUATHA COOCTBEHHBIX ,Z[BI/I)KCHI/Iﬁ n Oprmanmeﬁ 00CTaHOBKH.
Bce 3t (baKTOpr TCCHO B3aMMOCBs3aHBEI.

JIOBKOCTb MOXET U3MEPSTHCSI BDEMEHEM OBJIA/ICHUSI WM BBIIIOJHEHUS JBUTATEIbHOIO 1EHCTBUS
(MUH, C), KOOPJAMHAIIMOHHOW CJIOHOCTBIO BBIMOJHAEMOr0 JEHCTBUS (OLICHKA 3JIEMEHTOB B
rumHactuke u3 8,9 u 10 6amioB), TOUHOCTHIO BBIOIHSAEMOTO JACHCTBUA (CIAJIOM - KOJUYECTBO
cOUTBIX (hIaKKOB, aKPOOATHKA - BHICOTA, TPYIITUPOBKA, I'PAJYCHl B TIOBOPOTAX, YCTOWYUBOCTH B
IPU3EMIIEHUN ), PE3YJIbTaTOM (IIPBIKKHU B BBICOTY € IIIECTOM-M, CM).

Cpe,[[CTBa Pa3BUTHA JTOBKOCTH.

Haunbonee 3¢ (ekTHBHBIM CpPEICTBOM CUMTAIOT CIEAYIOUINE YIPaKHEHHs: TMMHACTHYECKHE,
aKpoOaTu4ecKue, JIErKOATIETHIECKUE, CIIOPTUBHO-UTPOBBIC, €INHOOOPCTBA, TOPHOJIBDKHBIE. Y
aKpoOaTOB M TMMHACTOB BBICOKAa TOYHOCTH JBM)KEHHUH, M 3aBUCHT OHA OT YPOBHSI CIIOPTUBHOMU
MOJTrOTOBJICHHOCTH. JTa 3aBUCHMOCTH IPOSBISETCS B TOYHOCTH OLIEHKH IMPOCTPAHCTBEHHO-
BPEMEHHBIX HWHTEPBAJIOB W  JO3MPOBAHUS MBIMIEYHBIX ycWwiIMid. [ HWMHacTHUeckue U
aKpoOaTHYeCcKue yIpaKHEHUS Pa3BUBAIOT aHAJTM3AaTOPHBIE CHCTEMBI, TOBBIIIAIOT BECTHOYIISIPHYIO
ycroiunBocTh (ocobenno TCO: monwHr, Kavenu, 0aTyT, TMMHACTUYECKOE KOJIECO), Y IyqIIaloT
KOOpJMHAIIMOHHBIE BO3MOXKHOCTH 3aHuMarouuxca. CpoenuanbHo mnonodpanHsle OPY  Ha
COTJIACOBAHWE M TOYHOCTHh JIBM)KCHUH OCOOCHHO 3()()EeKTHUBHBI JJIi BOCHUTAHUS KOOPIUHALIUU
JIBUKEHUU PYK.

TpoiiHO# MPBIKOK, MPBIKKH C IIECTOM, B ITTMHY U BBICOTY CIIOCOOCTBYIOT Pa3BUTHIO ITPEXKAE BCETO
KOOpJIMHAIMK JIBUKEHUH 3aHuMaromuxcsa. Hanbonee »3ppexkTUBHBIM U JOCTYIHBIM CPEICTBOM
BOCIIMTAHUS JIOBKOCTH Yy 3aHHMAIOLIUXCS SABIIAIOTCS IMOJABMIKHBIE U CHOPTHBHBIE UIphl. OHU
pa3BHUBAIOT KOOPJAUHALIMIO, TOUHOCTb M COPAa3MEPHOCTD JABM)KEHUN, aHAIM3aTOPHBIE CUCTEMBL. B
CIIOPTUBHO-UTPOBBIX YNPAKHEHUAX MPUOOPETAIOTCS HABBIKU OBICTPBIX U 3(PPEKTUBHBIX
JBKCHUU B HEOXKUJAHHO CIIOKUBLICHCS CUTYALNH.

VYrpaxHeHuss B €AMHOOOPCTBaX pa3BUBAIOT JIOBKOCTh. bokc, 6opnba, ¢exToBaHHE Pa3BUBAIOT
TOYHOCTh U OBICTpOTY peakiuu. OHu (QOpPMHUPYIOT TaKWe TOHKHE OIIYIIEHHS, KaK “dyBCTBO
JUCTAaHUMU, “AyBCTBO BPEMEHU~, pACHIUPSIS TEM CAMBIM JIBUTATEIIbHBIE BO3MOKHOCTHU YEIIOBEKA.
BappupoBanue TakTUYECKUX YCJIOBUU B CIIOPTHBHBIX HTpax M €IWHOOOPCTBAX CHOCOOCTBYET

CBOEBPEMEHHOW NMEPECTPOUKE JBUTATEIBHOMN AEATENBHOCTH.

CKOpOCTHBIe CITYCKH, CJIQJIOM BBIIIOJHAKTCA B HEIIPEPBIBHO MCHAIOMIUXCA YCIOBUAX M TAKKC
CIOCOOCTBYIOT Pa3BUTHIO JTIOBKOCTH.

MGTOHI/IKa BOCIIUTAaHUS JIOBKOCTH.

OO0umMHM  METOIMYECKUMH TpeOOoBaHMSAMU B Tpoliecce OOy4deHHs SBISeTCS “HOBH3HA”
YIPaXHEHUM U MOCTENEHHOE IOBBIINIEHUE MX KOOPAMHALMOHHOM CIOXKHOCTH. [[ns pa3BuTHs
JIOBKOCTH MO>KHO HCIIOJIb30BaTh JIIOObIE HOBBIE YMPAXXHEHUS WIM HW3YUYEHHbIE YINPaKHEHUS C
3JIEMEHTaMU HOBM3HBI. DTO 00ydeHHe HOBOMY JOJDKHO OCYLIECTBIATHCS MOCTOsiHHO. [IpocToe
MOBTOPEHHE U3YUEHHBIX YIPAXKHEHUI HE BEJIET K Pa3BUTHIO JIOBKOCTH, a JUIUTEIbHbIE IEPEPHIBHI



OPUBOJAT K IMOTEpPE CHOCOOHOCTH 00ydaTbes (MpHU JUIMTEIBHBIX IEpephiBaX MacTepa Cropra
NpOUrphIBalOT [-pa3psaHMKaM MO BPEMEHU OCBOCHMSI HOBOIO JJIEMEHTa). ABTOMaTH3alus
JUHAMHYECKOTO CTEPEOTHIIa aHAJOTUYHA, B M3BECTHOHN CTENEHU, CKOPOCTHOMY Oapbepy W He
CIOCOOCTBYET Pa3BUTHIO JIOBKOCTH.

[TocTeneHHOE MOBBIICHHE KOOPAMHAIIMOHHOW TPYIHOCTH YIMPAXKHEHUS MOXKET 3aKJII0YaThCs B
MOBBILICHUH TPeOOBaHUI:

1) K TOYHOCTH JIBHIKCHHUIA,
2) K MX B3aUMHOU COTJIaCOBaHHOCTH;
3) K BHE3aMTHOCTH U3MEHEHHUS OOCTAaHOBKH.

MCTOZ[I/I‘-IGCKI/IC IMPUCMBI, C ITIOMOIIBIO KOTOPLIX PCAIIM3YIOTCA O6H.[I/Ie MCTOAUYCCKUC ITOJTOKCHUA:

- BbINOJHEHHUE I pa3 IIOKa3aHHBbIX KOMIIICKCOB OPY uiM HECHOXHBIX TUMHACTHYECKHX H
aKpO6aTI/I‘leCKI/IX 3JICMCHTOB,

- BBIIIOJIHCHUC yr[pa)KHeHI/Iﬁ OpUTHMHAJIbHBIM (H606BI‘IHLIM) crmocobom (BBIHOJIHCHI/IC IIoaAb€Ma HE
CHHOﬁ, a MaxoMm; IIpCOJ0JICHUC HpCHHTCTBI/Iﬁ HCTPpaJULIMOHHBIM CHOCO6OM);

- 3€pKaJbHOE BBIIIOJIHEHUE YIPAXKHEHUS (COCKOK B “Uy)XyK~ CTOPOHY, METaHHE WM IPbIKOK
“qyK0i” HOTOM MUJIM TOJTYOK “UyKOil” pyKoOi);

- IpUMEHEHUE HEOOBIUHBIX UCXOIHBIX MOJIOKEHUN (MIPBIKKU WM Oer crinHoi Briepen). [IpueMsr
HEOOBIUHBIX JBUTATEIbHBIX 33JaHUN PA3BUBAIOT CIHOCOOHOCTH OBICTPO OO0Yy4YaThCS HOBBIM
JBUKEHUSIM, T.€. “TpeHUpYIOT TpeHupoBaHHocTh [THC”;

- IBMCHCHHUEC CKOPOCTH WJIM TCMIIA IIBI/I)I(GHPIfl;

- U3MCHCHUC INPOCTPAHCTBCHHLIX TI'PAHUIL (YBeJ'II/I‘{eHI/IC pa3MepoB HperITCTBI/Iﬁ WM BBICOTHI
CHapsaa, YMCHBUICHUC IIJIOMAaI0K JJId I/Irpbl);

- BBEJICHHC JIOTOJIHUTEIBHBIX JBYKCHUH (OTIOPHBIN MPBDKOK C MOCICIYIOIIHNM KYBBIPKOM HITH
MMOBOPOTOM B BO3/IyX€);

- I3MEHEHHE TTOCIIE0BATEILHOCTH BBIMOTHIEMbIX TBUKCHHUH (3JIEMEHTOB B KOMOMHAIINN);
- KOMIUJIEKCUPOBaHUE BUAOB JEATENBHOCTH (X002 U IPBIKKH, O€r U JOBIIs);
- BBITIOJTHEHUE JIBUKEHUH 0€3 3pUTEIHLHOTO aHAIU3aTopa.

I[aHHBIe MCTOAUYCCKUC IIPUCMBI IMOBBIIAOT KOOPAMHAIWOHHYIO CJIOXKHOCTDH YHpa)KHeHHﬁ.
KOOp,Z[I/IHaI_II/IH JBIDKEHMH 3aBHUCHT OT TOYHOCTH ﬂBH)KeHHﬁ, yCTOI\/’I‘-II/IBOCTI/I BeCTI/I6y.TI}IpHOI‘O
alrrapara, yMCHHUA paccna6n51TL MBIIIIBI.

TouyHOCTP M COpPa3MEPHOCTh ABUKEHHUH - 3TO CHOCOOHOCTH BBHINOJHATH MX B MaKCHMalbHOM
COOTBETCTBUU C TpeOyeMoit ¢hopmoii u coaepkanueM. OHHM MPEANOJIaraloT HATMIUE HE TOJIBKO
TOYHO COTJIACOBAHHOM MBIIIEYHOMN JESITEIBHOCTH, HO U TOHKMX KMHECTE3WYECKHX, 3pUTEIbHBIX
OIYLIEHUH M XOpOILIeH ABUTATeNbHOW MaMsaTH. COOTBETCTBUE NMPOCTPAHCTBEHHBIX MapaMeTpPOB
JIEMCTBHS 3aJaHHOMY 3TaJIOHY JOCTHIAETCSl B3aMMOCBS3bIO0 ITPOCTPAHCTBEHHOW, BPEMEHHOM W
JTUHAMHYECKON TOYHOCTHU ABM)KEHUN B PA3IMYHBIX JBUTATENbHBIX JEHCTBUSIX.



Bocnuranue TOYHOCTH 0OOecreunMBaeTCsl CUCTEMATUYECKMM DAa3BUBAIOILUM BO3/EHCTBHEM Ha
BOCIIPDUATUE M AHAJINA3 IIPOCTPAHCTBEHHBIX YCIOBUW, a OJHOBPEMEHHO M Ha YIIpaBJICHUE
IIPOCTPAHCTBEHHBIMHU ITApaMeTPaMu JABUKCHUMN.

Pexomengyemble METOAMYECKUE TPUEMBI U TTOAXO/IbI:

- OPY Ha TOYHOCTH JIBMKEHHI 110 KOMaHIaM;

- pa3MeTKa JUCTaHIMHU, TOCTAHOBKA JOMIOJTHUTEIIbHBIX OPUEHTUPOB B MPBIKKAX UM COCKOKAX;
- METaHHeE M0 1eNU (Ha YKa3aHHOE PacCTOSIHUE, B KOP3UHY, 10 MUIIIEHHU);

- PBDKKU U COCKOKX Ha TouHOCTH npu3emiienus (0,5 x 0,5 m);

- Oer ¢ pa3JIMyHON BEJIMYMHOMN U YaCTOTOM 11ara;

- cOUYeTaHHWEe KOHTPACTHBIX 3a/laHuil (MEeTaHHWEe Ha Pa3Hble PACCTOSHUS WIHM MPEAMETOB Pa3HOTO
Beca Ha OJIHO PACcCTOSIHHUE, yAapbl 1o BopoTam ¢ 10 u 20 m);

- YIIy4IIeHUE IPOCTPAaHCTBEHH



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

dunocodpust

Heab AMCHUNIMHBI:

[To3HAaKOMUTH CTYACHTOB C 3amaJHOEBPOICHCKON M OTeYecTBeHHOU (hmimocdckoi MpIcibio XX
BEKa, M3yYHUTh MOHATHUS U KaTETOPUH TaKHUe KaK )KU3Hb, )KeJIaHUE, BIACTh, HACUJINE, CBOOOA.

3agauu AMCHMILIMHBI:

(dbopMUPOBaHUE TIPEICTABICHUI O BAXKHBIX KaTErOPHUAX U MOHATUAX prtocodoB XX Beka.
IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHHS 10 JUCHHILIMHE (MOIYJIIO)

B pe3ynbraTe 0CBOSHHS IUCHUIUIMHBI O0yYaroIrecs JOIAKHbBI

3HATh:

TCHACHIIUU PA3BUTHUA OTEUYECTBECHHON U SaHaHHOGBpOHeﬁCKOﬁ MBICIIM XX BeKa TaKUX KaTeropuiax
KakK XU3Hb, XXCJIaHHUC, BJIACTb, HACUJIUC, CBO6OI[3..

yMeTb:

YUTaTh U IIOHUMATh (I)I/IJ'IOCO(I)CKI/IG TCKCTBI.

BJIa/1eTh:

CIIOCOOHOCTBIO KPUTHUECKOI'O OTHOIIEHUS K PUIIOCO()CKUM TEOPUIM U UACSIM.

Tembl U pa3aensl Kypca:
1. ’Kuznb

3HaKOMCTBO C Ipe/ICTaBIeHUsIMU 0 Kareropuu xu3nu @. Hune, JI. Jlunasckoro, K. Jlene3a. ns
paboThl Ha CEeMHHape CTYeAHTY HEe0oOXOIWMO MpoduTath cTartbio "MccnemoBanme yxkaca' u3
coopunka Jleonnna JlumaBckoro "MccnemoBanue ykaca'. s caMOCTOSTENBHOTO HM3y4YEHUS
pEKOMEeHI0BaHa cieayromas auteparypa ans urenus: JXKXunb Jlene3 "Kuno", ®puapux Huie
"Tak roBopui 3aparycrpa’.

2. Kenanue



Kenanve - KiIOUeBOE TOHSTHE TMCUXOaHAIUTHUYECKOW ¢unmocoduu. s paccMoTpeHus
npobiaemmbl "xenanus" mizydaem mnpenctBanieHus 3. @peiina, XK. Jlakana, C. Xwmwxoxeka. s
paboThl Ha cCeMeHape CTYIAEHTY HYXHO mnpouuTarh padory Cnasost Kimiokeka "Kak uurtath
Jlakana".

J1s1 caMOCTOATENbHOTO U3YUKEHUS:
3urmys @peiin. TonkoBaHue CHOBUACHUH.
Kaxk Jlakan. Cemunapel. Knura 6. XKenanue u ero uHTeprupeTanus.

Co6opnuk crateii "To, 4to BbI X0TEnH 3HATH 0 JIakaHe (HO OOSIMCH CIPOCHTH Y XMUKOKA).

3. Bimacts

[Tpo6Giiema BiacTu paccMaTpuBaeTCs MOCPEACTBOM u3ydeHus gpunocodpuu Mumens dOyko, Kapna
[mutra, Jxopmkuo Arambena. [lis paGoTbl HAa ceMUHApe CTYACHT YMTaeT MHTEepbBIO JIK.
AramOena "be3nesaTeIbHOCTh 3KOHOMUKH U SKOHOMUKA 0€31eATEIbHOCTH" .

Jl1s caMOCTOSATENBHOIO YTEHUSI PEKOMEHI0BaHbI CIIEYIOIINE KHUTH:
M. ®yko "Hanzuparh u Haka3bIBaTh"
K. llImutT. lukTaTtypa

JIx. Aramben. Homo Sacer

4. Hacunue

®unocodsl Banbrep benbsimun, Pene Xupap, XaHHa ApeHAT B CBOMX TpyJaxX Pa3sMBILUISIOT O
HaCWJIMM, €ro Mpupoje, BIMSHUM. B pamkax Kypca CTYIEHTHI NPU NOJATOTOBKE K CEMHUHapy
ynTatoT crateio Banbrepa benbsimuna "K xputnke Hacuing"

Kuuru 1151 caMocTOATENbHOTO U3YUEHUS:
X. Apenar. O Hacuiuu

P. XKupap. Hacunue u cpsmeHHoe.

5. CBoOona

Kareropust cBo6o/ibl B pamMkax HacTosero kypca ¢uiaocoduu mpexacraBieHa ¢uinocodamu:
Huxkonaem bepasessiv, Maptunom Xaiinerrepom, JKan-ITonem Caprpom, Ans6eptom Kawmto.



Jns TMOATOTOBKM K CEMHHAPCKOMY 3aHSTHIO CTYICHTBI
"DK3UCTEHIIUAIHN3M - 3TO TyMaHU3M".

JI71st CaMOCTOSITENIEHOTO YTCHUS] PEKOMEH IOBAHBbI:
H. Bepasie. @unocodust cBOOOIBI.

M. Xaiinerrep. boiTue u Bpems.

yutaioT crtateio JK.-II. Captpa



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

dunancel. Yacts 1

Heab AMCHUNIMHBI:

[To3HaKOMUTH CiyIIaTeNell 3KOHOMHUKO-MAaTeMaTHYECKUMH MeToJaMH (yHIaMEHTAIBHOTO U
TEXHUYECKOTO aHAIM3a pPbIHKA IEHHBIX OyMar Kak 4acThio ()MHAHCOBOTO PHIHKA.

3agauu AMCUUIIINHBIL:
. Hay4HUTh HCIOJb30BaTh OCHOBHBIE METO 1Bl IKOHOMHYECKOTO MOJICTUPOBAHUS;

® BBIpa60TaTB YMCHHUEC NPHUMCHATH IMOJYYCHHBIC TCOPECTHYCCKUC 3HAHUA Ha IMPAKTHUKEC H
AHAJIM3UPOBATD MMOJIYYCHHBIC PE3YJIbTATHI.

Ilepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B pe3ynbrare ocCBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI

3HATh:

. OCHOBHBIE METO/1bl 5KOHOMUYECKOI'0 MOJIEIUPOBAHUS;

. KaK MPUMEHATh COOTBETCTBYIOIIYIO NIPOLIECCY MATEMATHUECKYIO0 MOJENb U IIPOBEPATH €€
a/IeKBaTHOCTb.

yMeThb:

. caMoo0y4aTbcs, TOBBIIIATh CBOK KBAIM(UKALMIO M MacTepcTBo. Pabotate c

HHq)OpMaHHeﬁ B IJ100aJIBHBIX KOMIIBIOTCPHBIX CCTAX;

® HaXOJUThb OPraHU3aAlMOHHO-YIPABJICHYCCKUC PCIICHHA B HCCTAHAAPTHBIX CUTyaAllUAX H
HECTH OTBCTCTBCHHOCTH 34 HHUX,

M HUCIIOJIb30BaTh B Hay‘{HOP’I Y MO3HABaTEJIbHOM IEATEIbHOCTH HpO(beCCHOHaHBHBIe HaBBbIKHU
pa6OTLI C I/IH(I)OpMaI_II/IOHHBIMI/I 1 KOMITBIOTCPHBIMU TCXHOJIOTUSIMU.

BJAaJ€Th:

® INpUHOUIIAMU MMPUMCHCHUS MCTOAOB 3KOHOMHUYCCKOI'0O MOIACIMPOBAHHA K KOHKPCTHBIM
MPAKTUYCCKUM 3aaav4aM;

. 000011IeHNEeM, aHAIM30M, BOCHPUATHEM HH(OpPMAalNU, MOCTAHOBKOW L€ U BHIOOPOM
nyTei ee TOCTIKEeHHS, KOMITBIOTEPOM KaK CPEJICTBOM YIIpaBJICHUST HH(POpMAIHEH.



Tembl U pa3aennbl Kypca:

1. BBenenue B npeaMer

1. Kpatkas ucropus Peinka Llennbsix bymar (PLIB)
2. PLIb xak KJ1r04€BOE 3B€HO SKOHOMHYECKON CHUCTEMBI
3. Tunel nennbix Oymar (6onmapl, akiuu, ET®, BamOTBl, KPeAWTHl, TOBAPHI, (BIOYEPCHI,

OTILIMU, KPUIITOBAJIIOTHI)

2. Ctpykrypa PIIb

1.Bupxu u 1pyrue TOProBui€ IIIOMIAIKI

2.Yuactuuku PLIb

a.MluBectunimonnsie @on bl (BKItouas [leHcnonnbie n Xemk DoHabI)
0.bpokepsl

B.I'ocynapcro

3.1Opunuueckas cucrteMa

4 Vladpopmarmonnbie TeXHOIOTHH

5.Tunel 3aka3oB

3. Ananutuyeckas mojaepxkka ousHeca
1. NuBectunmonnsie @oHABI: KaKWe aKTHUBbI TOPTOBaTh U Koraa?

1. AHanu3 NOTEHIMAIBHON JOXOAHOCTH B CBETE TEKYLIMX PUCKA, CTOMMOCTH TpPaH3aKIUH,
HAJIOrOB, ’KOHOMUKH, TOJIUTUKHU, TIOTO/Ibl, (PHAHCOBON CUCTEMBbI

OnTuMu3aus MHBECTUIIMOHHOTO MOPTHOINO
[Ipon-Toprosis (Proprietary Trading)

[Tonnepxxka Poinka (Market Making)

ITpon Ctpaterun (Prop Trading Strategies):

Toprosns napamu (Pairs Trading)

PazBopot k cpennemy (Mean Reversion)

Kopunop bomnunmxepa (Bollinger Bands)

Nunexc OtHocurensHoi Cuitbl (Relative Strength Index)

Paznuunbie BUabI apOuTpaxa

A -

Bpoxkepsr: kak u rae ToproBars?



A W N oE

© N o O

PyuHast u aBToMatndeckasi TOprowJjsi: 4yTo Jgydiie?

THuIbl ANrOPUTMUYECKUX CTPATETUH

YMHBIE payTepbl 3aKa30B: ONTUMHU3AIUS BEIOOpa TOPrOBOH MIIOIIAIKU
KoHntpous pucka

Bunpe! pruckos

KTo0 1 xak KOHTpoIUpyeT pUCK B PMHAHCOBBIX KOMIAHUSIX?
Pe1HOYHBIN pUCK

OnepanoOHHBIN PUCK

. Iloctpoenne Mozeneil 1 aHaTUTUUECKUX MPOJTYKTOB

Jlanusbie (data): ppiHKa, 3aKa30B, TOPTOBIIU
AHanUTHYECKNE XapaKTEPUCTUKH HHCTPYMEHTOB
Anbda mogenun

Toproseie cTpareruu

TectupoBanme 10 HCTOPUYECKUM JTAHHBIM

BuyTpu- 1 BHE-BBIOOPOUYHOE OIICHUBAHHE [TapaMeTPOB
Kpurepun kauecrsa

Monenu pucka: QyHIaMeHTaTbHBIC/CTATUCTHUCCKUE

OpraHI/ISaHI/IH MMOAACPIKKU aHropHTMHHCCKOﬁ TOProBJIN

OneHnBaHNE CTOMMOCTHU TPaH3aKIHil: MPOTHO3UPYEMOE U IO pe3yJbTaTaM TOProOBIN

Mogenu cripaBelJIMBOM LEHBI



AHHOTAUMH K pa004YuM NPOrpaMMam I CHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

dunancel. Yactn 2

Heab AMCHUNIMHBI:

O3HaKOMJIEHHE CTYJEHTOB C OCHOBAaMHU OLIEHOYHOM MAEATEIbHOCTH M NPUHLUIIAMHU OLICHKH,
OCBOEHHUE TOHATUHHOrO ammapara, oOydeHHe MX METOJI0JIOTMYECKMM OCHOBaM, MOAXOAaM U
METOJIaM OLEHKH KOMIIaHWH, (POPMUPOBAHHME YMEHHUS AHAJIU3UPOBATH U HHTEPIPETHUPOBATH
MH(pOpMaLIMIO, UCTIOIB3YEMYIO JUISl IPOBEIECHNUS OLICHKHU.

3agauu AMCHUIINHBIL:

- I[aTI) MMpEaACTaBJICHUA (1)I/IHaCHC3.X KOMITaHUHW C TOYKHU 3PCHUUA OHGHOHHOﬁ JACATCIIPHOCTH,
€€ HOPMAaTUBHOIIPABOBOW OCHOBE;

— O6yquI/Ie OCHOBHBIM IIOAXOAaM W MOJACIAM, IIPHUMCHSICMBIM B OILICHKC pLIHO‘IHOﬁ
CTOUMOCTHU KOMHaHI/Iﬁ;

- ChopmupoBaTh HaBBIKM TIOMCKa HH(pOpMAIMK, HEOOXOIUMOW Il OCYIICCTBIICHUS
OIICHKHM CTOMMOCTH Ou3HEeca M OU3HEC-aHATUTHKA CTOMMOCTHOU OIIEHKH.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI
3HATh:

- IOAXOAbI U MECTOABI OIECHKN CTOUMOCTHU OpTraHU3allhuu KaK UMYIICCTBCHHOI'0 KOMIIJICKCA U KaK
HeﬁCTBYIOIHCFO 6H3Heca, METOHOJIOTUIO OLCHKHW HEMATCPUAJIbHBIX aKTUBOB, ITPUCMBI U MCTO/bI
YIpaBJICHUA HX CTOUMOCTBIO;

- crienuuKy BhIOOpa MOJIXOJ0B M METOJOB CTOMMOCTHOM OIIEHKH, METOJIbl UX OOOCHOBaHWUS,
METOJI0JIOTHIO MPOBEICHUS pacyeTa CTOMMOCTH OpraHU3allui, MaTEPUATbHBIX U HEMAaTEPUATbHbBIX
aKTHBOB C YYETOM BBIOPAHHOTO CTaHIapTa CTOUMOCTH.

- MCTOHOJIOTHIO aHaJIn3a BHYTPCHHUX HW BHCIIHUX (b&KTOpOB n YCHOBHﬁ, BIIMAKOIIHUX Ha
ACATCIIbHOCTb OPraHu3aniuu, METOAbI ITIOCTPOCHUSA CTAHAAPTHBIX (pI/IHaHCOBLIX MO,Z[eHeﬁ, METOABI
U NPUCMbI aHAIN3a TPUHUMACMBIX pCH_ICHI/Iﬁ C TOYKH 3pCHUA HOOCTHXKCHHUA HX ICJICBBIX
MoKa3aTeseil B IlOJ'II“OCpO‘-IHOfI u KpaTKOCpquOﬁ MECPCIICKTUBC,

- MeTo/bl cOopa M aHanM3a pejeBaHTHOM MHGoOpManuu Mo (GOPMHUPOBAHHUIO AIbTEPHATUBHBIX
VIOPABICHUYECKUX PEIICHWH B paMKax MOCTABICHHOW NpO(ECCHOHATLHON 3a/layu; CBSI3U H
3aBUCUMOCTH MEXAYy »dJeMeHTaMM UuH(pOpMalud B paMKax aHajgu3a JeAaTelbHOCTU
HKOHOMUYECKOTO CYOBEKTa; METOAbl OLEHKH H(P(EKTUBHOCTH PEUICHUS] C TOYKU 3pPEHUS
BbIOpaHHBIX KPUTEPHEB.



- TEOPETHUYECKHWE OCHOBBI TPHUHATHS H OIEHKM BapHAHTOB YIPABICHUECKUX PEIICHUN
PKOHOMHUYECKUX CYOBEKTOB B KOHKPETHBIX OTpacisiX M PETrHOHAaX C Y4YETOM IMPABOBBIX,
AJIMUHUCTPATUBHBIX U JPYTUX OTPAHWYCHUH, METOJBI U MOPSIOK pa3padOTKH U O0OOCHOBAHHS
MPEIUIOKEHUI 10 MX COBEPIICHCTBOBAHUIO C YYETOM KPHUTEPHEB COIHAIBLHO-3KOHOMHUYECKON
3¢ (HEKTUBHOCTH, PUCKOB M BO3MOXHBIX COIMAIBHO- SKOHOMHYECKHUX TOCIEICTBUN, (GOPMBI U
METOJTbI KOHTPOJIS 32 BHIMIOJTHEHUEM TPEOOBAHHI PETYIUPYIOMIUX OPTaHOB;

- O6H_II/Ie IIPUHIUIIBI pe€alu3allui YIPABICHYCCKOr0 pCHICHUA B paMKaX 3aKOHOAATCIbHO-
HOPMATUBHbBIX Tpe6OBaHHﬁ U C YUYCTOM BbI6paHHI)IX OEJICBBIX ToKa3aTeseH JACATCIIBHOCTH
3KOHOMHNYCCKOI'O CY6"beKTa.

yMeTb:

- Ha OCHOBEC BBI6paHHBIX IIOAXO040B U METOJ0B IIPOBOJUTH OCHKY CTOMMOCTH OpraHU3allui KaK
HUMYHOICCTBCHHOTO KOMIIJICKCA M KakK ﬂeﬁCTBYIOHJCFO 6H3Heca, OLOCHMUBATb HEMATCPHUAJIBHLIC
AKTUBBI U YIIPABJIATbD UX CTOUMOCTBIO;

- OCYIIECTBJIATH BBIOOP IMOAXO/J0B U METOJOB CTOMMOCTHOM OIICHKH, OOOCHOBBIBATH WX BBIOOD,
MIPOBOJUTH PacyeTbl CTOMMOCTH OpPraHHU3allMM, MAaTEPUAJIbHBIX U HEMAaTEPUAIbHBIX AKTHBOB C
Y4€TOM BBIOPAHHOT'O CTAH/IAPTa CTOMMOCTH.

- KpUTUYECKHU OLEHUBATh BapUaHTHI YIPABICHUYECKUX PEIICHUN IKOHOMUYECKHX CYOBHEKTOB B
KOHKPETHBIX OTpacisiX U peruoHax C Yy4YeTOM IIPaBOBBIX, AJMHMHHUCTPATHBHBIX U APYTUX
OrpaHHYEHUH, pa3padaThiBaTh 1 000CHOBATH MPEAJIOKEHHUS 0 UX COBEPIICHCTBOBAHUIO C YUETOM
KPUTEPUEB COLMATIBHO- SKOHOMHUYECKON 3(()EeKTUBHOCTH, PUCKOB U BO3MOXHBIX COIHAIBLHO-
SKOHOMHMYECKUX IOCJIEACTBHI, o0OecrneunBaTb KOHTPOJIb 32 BBINOJIHEHUEM TpeOOBaHUU
PEeryJIupyIOIIMX OPTaHoOB;

- OLICHUBATh BO3MOYKHOCTh PEAJIM3alMH YIPABICHYECKOr0 PEIICHHs B PaMKaxX 3aKOHOIATEJIBHO-
HOPMAaTUBHBIX TPeOOBaHMM M C y4eToM BBIOpaHHBIX IIEJEBBIX IOKa3aTelell AesITeIbHOCTU
HKOHOMHUECKOTO CyObEKTa.

BJAJ€Th:

- HaBbIKaMH BH60pa IoAX0J0B H MCTOAOB OLCHKW CTOMMOCTH OpraHu3aluk Kak
HUMYHOICCTBCHHOTO KOMIIJICKCA U Kak HeﬁCTByIOHleFO

- HaBBIKAMM KPUTUYECKON OLIEHKM BapHaHTOB YINPABICHUECKUX PEIIEHUH SKOHOMHUYECKHX
CyOBEKTOB B KOHKPETHBIX OTPACISAX U PErHOHAaX C yYETOM IPABOBBIX, aIMUHUCTPATUBHBIX U
JIpYTUX OIpaHUYEHHH, METOJaMH U MHCTPYMEHTaMHU pa3padOTKH U 0OOCHOBAHUS MPEJIOKEHUN
[0 UX COBEPIIEHCTBOBAHUIO C YUETOM KPUTEPUEB COLIMAIIBHO- IKOHOMUYECKOU 3(PPEKTUBHOCTH,
PUCKOB M BO3MOXXHBIX COLIMAIbHO-’KOHOMHUYECKUX MOCIEACTBHI, METOJaMH IpOBEIEHUs
KOHTPOJISI 32 BBIIIOJIHEHUEM TPEOOBaHUMN PEryIUPYIOLINX OpraHoB;

- HaBbIKaMMU OLCHKHW BO3MOXHOCTHU pCaiu3allui YIIPABJICHUYCCKOIO pPCIICHHA B paMKax
3aKOHOAATCIbHO- HOPMATUBHBIX Tpe6OBaHHI>'I H C YUCTOM BBI6paHHLIX LICJICBBIX ITOKa3aTeiei
ACATCIIBHOCTH SKOHOMHNYCCKOT'O CY6T>CKTEL

TeMbl U pa3jaeiibl Kypca:



1. HopmaTuBHO- mpaBoBas 6a3a OIIEHOYHOM JESITEIIbHOCTH

HopmaruBHoe perymupoBanue B chepe OIEHKH. MeToapl rocylapCTBEHHOIO PeryIHpOBaHUS
OLICHOYHOU nesiTenbHOCTH B P®. 3akoH 00 oueHouyHOH nestensHOCTH B PD. denepanbHble
CTaHJApThl OLEHKU. MexXIyHapoJHbIE M PErMOHANIbHbIE CTaHIApPThl OLEHKU. Komekc 3Tuku
po¢eCCHOHATIBHOIO OLEHIMKa. TUnoBble paBuiia Npo(ecCHOHAIbHOM ITUKH OLICHIIHUKA.

2. busHec kak 00bEKT COOCTBEHHOCTH U OOBEKT OLIEHKHA

ITpaBo COOCTBEHHOCTH B CHUCTEME MMYILECTBEHHBIX NpaB. IIOHATHS «MMYIIECTBO», «BEIIb» U
«AMYIIECTBEHHBI KOMIUIEKC». OpraHu3allOHHO-3KOHOMUYECKHE (OpMBI BeACHUs Ou3Heca.
Opranu3anMoOHHO-TIPaBOBbIe (OPMBI MpeAnpHUsATUN. BrusHue Buaa ympaBieHHs Ha OICHKY
OusHeca. busHec kak MHBECTUIIMOHHBII TOBap.

3. ]_[CHOBBIG, CTOUMMOCTHBIC 1 3aTPATHBIC KATCTOPUHU B OLICHKE

[ToHsiTHE «CTOMMOCTB» M YCIOBHSI €€ BO3HUKHOBEHHUS. «OLEHOYHAs CTOMMOCTb» U €€
ocobenHoCcTH. OOIIEIKOHOMUYECKUE TOHATHUS «LIEHBI» U «3aTpar». OCHOBHBIE BUIBI CTOMMOCTH,
UCIIOJIb3YyEMBIE B OLICHKE. [[oHsATHE «CTOMMOCTD NMpEeaIpUATUS KaK JEHCTBYIOLEro». MHble BuabI
CTOMMOCTH, creuu(puveckue TOJIbKO Ui OHeHKH Om3Heca. Kiaccudukanmsi oOneHOYHBIX
CTOMMOCTEM 110 TUIIAM U BUJAM.

4. Ionsitue "ouenka". Llenb u GyHKIIUU OLEHKU.

«Or1eHKa» Kak JaeqareqbHOCTh. [loHSATHST «cyObeKTa» M «00beKkTa» OoleHKH. «OleHkay Kak
nporecc. OcoOeHHOCTH «PBIHOYHOIY oneHKU. Llenu u QpyHKIMHM orneHku. B3anMocCBsI3p MeXIy
(GYHKIMEH OIEHKN U BUAAMH CTOMMOCTH, HCIIOJIb3YEMBIMH B OIICHKE OM3HEca.

5. IIpuHIUIIBI OLICHKH OM3Heca

[TpuHIMOBI, OCHOBAaHHBIE Ha IPEJICTABICHUSAX COOCTBEHHMKA /mojb3oBarens. I[IpuHLMIIBL,
CBS3aHHbBIE C JKCIUTyaTanueil coOcTBeHHOCTU. [IpUHIMIBI, CBSI3aHHBIE C BHEIIHENH PBIHOYHOMN
cpenoit. [Tpuniun nHan6omnee 3¢ HEKTUBHOTO UCTIOIH30BAHMS.

6. busHec- ananu3 U ero poJb B OIlEHKE OM3HEca.

[TonsiTHEe «OM3HEC-aHANN3» U €ro coJiepxkaHue. MeTo sl mpoBeieHus Ou3Hec-aHanu3a Ero pois B
olieHKe Ou3Heca. MeTobl MpoBeIeHHs OM3HeC- aHATN3a BHEIIHEH U BHYTPEHHEH cpe/ibl

7. @aKkTOpBl, BAUSIOUINE HAa BEIMUYNHY CTOMMOCTH OU3HEca (IpeapUsITHS)

@DakTopbl, BIUSIONINE Ha BEITUYNHY CTOMMOCTH OM3Heca (MpeanpUuaTus) U UX KiacCu(UKaius.
CooTHolleHre crpoca M MpeuiokKeHus, GakTopbl crpoca U (akTopsl mpepioxeHus. dakrop
BpPEMEHU U HEOOXOJMMOCTb €r0 y4eTa B paMKax pa3IMyHbIX M0X0/10B PakTOPbI pUCKa U METO/IbI
UX ydeTa B OIleHKe Ou3Heca. BozneicTBHe CTOMMOCTHBIX (PAaKTOPOB M METOJbI UX y4yeTa Mpu
OLIEHKE CTOMMOCTH JOJI€BOro yyacTus B OusHece. MHble (akTopbl, BO3AEHCTBYIOIIME Ha
BEJIMYMHY CTOMMOCTH OH3HEca.

8. duHAHCOBBIN aHAIK3 B OLIEHKE OM3Heca (MPeAnpUsSTHS).

DUHaHCOBBIN aHANN3 B OlleHKe Ou3Heca (MpeAnpusaTHs) U HarlpaBieHus ero nposeneHus. Cdepa
NPUMEHEHHs pe3yabTaToB (PMHAHCOBOIO aHAIM3a B OIEHKe Ou3Heca. Meronbl (PMHAHCOBOTO
aHanmu3a. AHaiu3 (UHAHCOBOM OTYETHOCTH B OlEHKe Ou3Heca. AHainu3 (PUHAHCOBBIX
KO3 PHUIIHEHTOB.

9. UndopmanmonHoe obecrieueHne OLeHKH U TpeOOBaHMs K OTYETY 00 OlleHKe Ou3Heca



Nudopmanmonnass 6a3a OICHKH, €€ COCTaB M CTPYKTypa. TpeOoBaHMS, MpEabsABIIEMbIE K
UH(POPMALIMOHHBIM pecypcaM. BHemnsst unpopmanus. Mcrounnku napopmanun 06 SKOHOMHUKE
B LI€JIOM, OTPACIH, PETUOHE, peanpusTui. Bayrpennss uadopmarys. MICTOUHUKN BHYTpEeHHEH
uHpopmanuu. @DuUHAHCOBAsS OTYETHOCTh KaK WH(OPMAIIMOHHBIA HCTOYHHMK IS  OLICHKU
cTouMocTH OusHeca. TpeOoBaHUS K OTYETY 00 OIleHKe. DKCIepTH3a OTYETOB 00 OIICHKE.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJ/jieHHOCTB: YHipaBjieHHe HHHOBAIUSIMHU B OM3Hece

udposas Tpanchopmanus 6M3Heca 1 HOBbIE OM3HEC MO

Heab AMCHUNIMHBI:

®opmupoBaHue y OyIyluX CHENHUATHCTOB TEOPETUIECKUX 3HAHUN M MIPAKTHYECKUX HABBIKOB 110
U ppoBOil TpaHCOPPMAIH U OPTaHU3AMH (PUHAHCOBOTO y4yeTa JAesITeIbHOCTH OpraHu3alui, a
TaKke NproOpeTeHHe COBPEMEHHBIX 3HAHWK MO (PMHAHCOBOMY MOJEIHMPOBAHUIO, HU(POBHIM
OM3HEC-MOJIEISIM, SKOHOMHKE IIaTHOPM.

3agauu AMCHUIINHBIL:

- CdhopmupoBath cucteMy 3HaHMA O (HHAHCOBOM YYeTe Kak OJHOW W3 (PyHKIHIA
NpEANPUHIMATEIBCKOHN e TEITbHOCTH,

- HaTb npeaACTaBJICHHUEC O COBPEMCHHLIX ITOAX0AaX K I.IPI(prBLIM OM3HEC-MOIKEIISIM.

- Hayuntp MeTomaM MOATOTOBKM M MPECTaBICHUs (PMHAHCOBBIX MOJENeH U (PMHAHCOBOM
uH(popMaLuu;

- CdopmupoBats npeacTaBieHre 00 3JKOHOMUKE I1aThopM

- Hayuuts pabote ¢ prHAHCOBBIMU MOJEIISIMU

ITepedenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs 0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- IPUHIMIBI UPPOBOI TpaHCOPpMauy;

- METOJbI aHaJIn3a OpraHnu3allid U OCHOBHBIC NHCTPYMCHTBI pa3pa60TKH CTpPAaTCTruu.

yMeThb:
- IOATOTABIIMBATH U MPEJCTABIATH HH(OPMAILIUIO;
- pa3pabaTeiBaTh (PMHAHCOBBIE MOJICTU ACATEIHHOCTH MPEITPHUITHS;

- IPOBOAUTH OILICHKY Ou3Heca U aKTHBOB MMpCanpuiaTUs.

BJAACTh:



- HaBBIKaMU (DMHAHCOBOTO YYETa;
- 0a30BLIMH HaBBIKAMU OLICHKHM OM3HECA;

- UU(POBBIMU MOJIEISIMHU U MTPOTYKTAMH.

TeMbl U pa3jeiibl Kypca:
1. ®unauchl

@uHAaHCHI Ha COBPEMEHHOM JTale€ pPa3BUTHUSA: CYILIHOCTb, CTPYKTypa, BIUSHHE HWHIYCTPUU
(MHAHCOBBIX TEXHOJIOTHIA.

OCHOBHBIE I_II/I(l)pOBBIe (l)I/IHaHCOBBIC WHHOBAIUM:. THIIOJIOI'Us, KAYCCTBCHHBIC U KOJIMYCCTBCHHBIC
XapaKTEPHUCTUKHU

2. Hudpossle perieHus

[{udposble peuieHus B 6aHKOBCKOM Ou3Hece: TpaHcopmalus TpaaAUuIMOHHONW OU3HeC-MOIeNH,
BO3/ICIiCTBUE HAa (DUHAHCOBYIO CUCTEMY

3. udpodas Tparchopmanws Ou3HEC-MOIETCH

Tpancopmanusi TpaaUIMOHHBIX OW3HEC-MOjeIeH Ha (UHAHCOBOM pBIHKE B YCIOBHSX
IUQPPOBU3AIMH: YYACTHUKH TpaHCHOpMAIMK, TUIOJIOTHS HU(GPOBBIX OWU3HEC-MOACICH, HX
0COOEHHOCTH

4. Big data

«Big Data»: ocoOeHHOCTM MNpUMEHEHHUs JaHHOW TexHosoruu B (uHaHcax. TexHonorum
OroMeTprUeCcKO ACHTU(DUKAIIMY U ayTeHTU(UKAUH B (PUHAHCAX: CYIIHOCTh, POJIb, TPOOIEMBI
U TIEPCIIEKTUBBI.

5. KoprniopatuBHsie puHAHCHI

OcoOenHocTH 1M(POBU3ALMU COBPEMEHHBIX KOPIOpAlMii: OCHOBHBIE LU(POBBIE pELIECHUS,
(baxTops! BIUSHUS, TU(POBAS HHKIIIO3UBHOCTD, IPOOJIEMbI M IEPCIIEKTHBBI Pa3BUTHUS

6. Cucrema peryiampoBaHus

Cucrema peryaupoBaHusi B yciaoBHsIX HU(POBON TpaHChOpMallud MEXIyHAPOJHBIX (PHHAHCOB:
OCOOEHHOCTH, PHUCKH, MpOOJIEeMbl perynupoBaHus LU(poBol TpaHchopMaluu (UHAHCOBOTO
CEeKTOpa

7. I'nobanbHble IU(POBBIE UTPOKH

['moGanbHbIe HUPPOBBIE UTPOKU B CUCTEME MEXIAYHAPOAHBIX (PMHAHCOB: OCOOEHHOCTH, OU3HEC-
MoJieH, crienupuKa peryaupoBaHus

8. Kubeppucku u KubepuHIIUACHTHI

PI/ICKI/I, npucymue HOBBIM (bHHaHCOBBIM TCXHOJIOTHAM. praBJ’ICHI/IC PpUCKaAMHU. KI/I6eppI/ICKI/I )51
KI/I6CpI/IHI_[I/II[eHTBI, 0COOEHHOCTH HUX pcajm3anuu. KI/I6CpCTanOBaHI/IC U Cro pa3BUTHC:
0COOEHHOCTHU PBIHKA KI/I6€pCTan0BaHI/IH, BUJbI CTPAaxXOBBIX NHPOAYKTOB U YCIIYT. TCXHOHOFI/II/I,
MMPUMCHACMBIC IJIA



yIIpaBJICHUS] KHOCPUHINACHTaAMU
9. Kpunroungycrpus

Kpuntoungyctpuss v ee 3Ha4eHHE B MEXAYHAapOIHBIX (HUHAHCAX: TIOHATHE, CTPYKTypa
KPUINITOPBIHKA, PETYIMPOBAHUE, IEPCIIEKTUBBI PA3BUTHS

10. Mautblii u cpeiHuii OM3HEC B YCIOBHAX M (DpOBHU3ALIUN

Bnusinue nudpoBuzanud S3KOHOMHUKH Ha Majblii U cpelHUN Ou3Hec: 0coOeHHOCTH, (HaKTOPHI,
PHUCKH, IEPCIEKTUBBI



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

IBOJIOLMOHHAS F'€HETHKA

Heab AMCHUNIMHBI:

JlMcuumimHa HOMOKET CTYACHTY MOHSTH IPUHIIMITBI IIPOLIECCOB 00pabOTKH MHPOPMALIUU MO3TOM
Y IIPUHATUS PELICHUN Ha UX OCHOBE.

3agauu AMCUUIIINHBIL:

I/I?,yT-II/ITI) OCHOBBI OparHv3nuvu u (1)YHKIII/II/I MO3ra, a TakK’K€ OCHOBHBIC IMPUHIIUIIBL COBpeMeHHOﬁ
HGprOHaYKI/I; O3HAKOMHUTBCA C HNPUYUHHO-CICACTBCHHO CBA3BIO MOJICKYJIIPHBIX KAaCKaJlO0B
HeﬁpOHOB, HAaY4YHUTHCA OIIMCBIBATD ITYTh CUI'HAJIa OT TpUTITEpaA 40 OCO3HAHUS U IPUHATHA pCLICHUS.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)
B pe3ynbrare ocBOCHUS AUCITUIUIMHBI 00YYaIOIINECcs JOJKHBI

3HATh:

- OCHOBBI OpraHu3aluy U GyHKLUUN MO3ra

- OCHOBHBIE IIPUHIIMIIBI COBPEMEHHON HEMPOHAYKH

- OCHOBHBIE€ aCIEKThI YBOJIOIIMOHHON TCOpHUU

yMeThb:
- KpUTHYECKH MOIXOJUTh K OIy4aeMoi HH(POPMAaIIUU 10 TEME 3BOTIOIIMOHHON IeHETUKH;

- OIIMCBIBATh AJITOPUTM IIPOXO0KICHHSI CUTHAJIA, HAYMHAsS C MOJIEKYJIIPHOTO YPOBHS 10 OCO3HAHUS
Y IIPUHATUS PEIICHUS O MOCIEIYIOIUX JTEUCTBUAX

BJIaJIeTh:
- OCHOBHOUM TEPMHUHOJIOTHEN IO TEME IBOJIIOIMOHHON T€HETUKHU;

- HaBbIKAMHM HCIIOJIb30BAaHMs TOJYYEHHBIX 3HAHUM JUIsI KPUTHYECKOHM OLIEHKM HOBOM
uHpopmanun."

TeMbl U pa3jeiibl Kypca:



1. OBomronus

OcHOBHBIE ACIICKTHI I-)BOJHOI.IHOHHOﬁ TCOpHHU, 3BOJIFOIUA YCJIOBCKA: HU3MCHCHUA B
nocnenoarenpHocty JJHK

2. Heitpobuonorus

Cocrasn MoO3ra, OTINn4Yus HCprOHOB OT APYrux KJICTOK MO3ra, MOHHBIC KaHAJIbI, HeprOHHBIe CCTHU

3. OOyueHue u naMATh

Kparkocpounas 1 1oarocpoyHast namMsTh, (POpMbl SKCIUTMIUTHON U UMITMLIUTHON aMATH
4. Undopmanust u MO3r

Ocszanue, 3peHue, 000HSIHHE, CTYX, BKYC



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (PU3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

DKOHOMHUKA OU3Heca

Heab AMCHUNIMHBI:

Ilenpr0 Kypca SBIAETCS OCBOCHHE OCHOBHBIX IIPUHLUIIOB U METOJOB  YIIPaBJICHUSA
WHHOBALIUOHHBIMU  NPENIPUATUAMH € [PUMEHEHUEM HMHCTUTYLHOHAJIBHOIO  IOAXOJA.
JlucuuiuiiHa OTpa)kaeT COBPEMEHHBIC TEHIICHIIMM MHUPOBOW HAyKd B 00JacTH SKOHOMHUKH
IPEANPUATHI.

3agauu AMCHUIINHBIL:

* OcBoeHUE CTy/IeHTaMU 0a30BbIX 3HAHUN (IOHATUHN, KOHLIETILUH, METO/I0B U KJIFOUEBBIX METPHUK)
B HHCTUTYLIMOHAJIbHOW SKOHOMHUKE;

® HpI/IO6p€TeHI/IC TCOPCTUYICCKUX 3HAHUU U MMPAKTUYICCKUX YMCHI/Iﬁ 1 HAaBBIKOB, HeO6XOI[I/IMBIX JJIA
YIpaBJICHU, B TOM YucCJjeC MHHOBAIIlMOHHBIMHU NpCaAnpuATHUAMU C INIPpUMCHCHHUEM
HHCTUTYIUOHAJIBHOI'O TOAXO0A4A;

* Okas3aHue KOHCYJbTAllMil U MOMOILU CTYAEHTAaM B CO3JaHUH COOCTBEHHBIX MHHOBALMOHHBIX
MPEATNPUATHI.

ITepedyenb miIaHMPyeMbIX Pe3yJIbTATOB 00y4YeHHS MO JUCHHUIINHE (MOAYJIIO)

B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOIKHBI

3HATh:

° OCHOBHBIE OHATUS UHCTUTYLIMOHATIBHON YKOHOMUKH;

° [IpuHIMIBI yIIpaBiIeHNs MHHOBAIIMOHHBIM MIPEANPUSATHEM B HHCTUTYLIMOHAJILHOM cpejie;
L OteuecTBEeHHBIE U 3apyO0eKHbIE HCTOYHUKH HHPOPMALIUH.

yMeTb:

° BBISBUTD HHCTUTYTHI, CHOCOOHBIE OKA3aTh BIMSHUE HA IPOCKT U NPEANPUITHE;

° OcymecTBIATh MOUCK U aHAIM3 JAHHBIX, HEOOXOJUMBIX JI OMNPENENIEHUsT WHTEPECOB
UHCTHUTYTOB;

° AHaNM3MpOBaTh PE3yabTaThl AHATUTUYECKON U UCCIIEI0BATEIbCKON PaboThI;

° YMeTh HaXxOAWTh TOYKU NPUHSATHS PpEIIEHUH M pacCTaBiIsATh NMPHOPUTETHI B BhIOOpE

peLIeHU.



BJIAJ1€Th:

° HaBbikaMu NpUHATHS YyIPaBICHYECKUX PELICHUH ¢ NIPUMEHEHUEM UHCTUTYLMOHAIBHOTO
HOJX0/3;
° Wuctpymentamu aHanu3a 3(p(peKTHBHOCTH COUATEHO-IKOHOMHYECKUX MTPOESKTOB.

TeMbl U pa3jesibl Kypca:
1. («Henosexk») MHauBuabl, 1eACTBUS U PUHATHE PELLICHUN

[Ipouecc mnpunsTus pemeHuid. OrpaHuyeHHas palUoOHaIbHOCTh. ONMOPTYHHUCTUYECKOE
noBenenue. [IpaBumna u cTpykTypa CTUMYJIOB SKOHOMHYECKOIO areHTa.

2. («IIpaBuna urpei») UHCTUTYTHI

Yro Takoe WMHCTHTYTHI? MHCTUTYTBI M 3KOHOMHYECKOEe pa3BuTHE. DYHKIIMU WHCTUTYTOB B
skoHOMHUKe. HedopManbHble HHCTUTYTBI W HEOOXOJUMOCTh (HOPMAIILHOTO TPHHYKICHHUS.
DKOHOMHMYECKOE 3HAa4YeHHE TpaB coOCTBeHHOCTH. Cnenudukanus W pa3MblBAaHUE W IIpaB
COOCTBEHHOCTH.

3. («O cuiie TpeHUs: B SKOHOMUKE») TpaHCaKIIMOHHBIE U3IEPKKI

YTo Takoe TPaHCAKIIMOHHBIC M3ACPKKU? MHpP C HYJIECBBIMU TPAHCAKIIHOHHBIMHU HM3ICPKKAMHU -
Teopema Koy3a. [TonoxxuTenbHbIe TPaHCAKIIMOHHBIC H3/ICPKKU. V3IepKKu morcka HHOpMaIuu,
U3MEPEHUs, BEICHHs IEPEroBOPOB. M3IEp)KKM 3alMThl TMpaB COOCTBEHHOCTH. WM3mepkku
OIIOPTYHUCTHYECKOTO TOBeAeHUs. [lepcoHndUIMpoBaHHBII W JIenepCOHUPHUIIMPOBAHHBIN
oOMeH. PeiHkM u BHemHue 3(QEKThl: CocoObl MHTEPHAIM3AINU: POJIb PACIPEICIICHHS TpaB
COOCTBEHHOCTH.

4. («O6mectBo») KomtekTuBHbBIE TEUCTBUS

OOmecTBeHHble Onara W mpoGieMa Oe30uineTHHKA. MHCTUTYTBI Kak oOIIecTBEHHbIE Oiara.
CenextuBHble CTUMYIBI. [loBepHe U COLIMATBHBIN KaluTal.

5. («I"ocynapctBo») HoBast MHHCTUTYILIMOHATIbHAS TEOPUSI TOCYAAPCTBA

HCYCTOI\/'I‘-II/IBOCTB AHApXUHU W BO3HUKHOBCHHC TIOCydapcCTBa. Mogene «0cCenioro GaHJII/ITa».
I[BOI‘;ICTBCHHaSI POJIb TOCYAApCTBa B 3KOHOMHYCCKOM pPAa3BHUTHU. O6H.ICCTBCHHLIﬁ AOTrOBOp U
HpO6JICMa AOCTOBCPHOCTU 00s13aTeNbCTB MCXKAY roCy1apCTBOM U O6H.[CCTBOM.

6. («CoOCTBEHHOCTb») ANbTEPHATUBHBIE PEXKUMBI COOCTBEHHOCTH

Pexxum CBO60,Z[HOFO AOCTYIIA. Tpare;:u/m O6H_II/IH )51 Hp06ﬂeMa CBCPXUCIIOJIb30BaHUA.
AHBTepHaTI/IBHI)Ie PEXKUMBI COOCTBEHHOCTH M UX CPaBHHUTECIBHBIC TPCUMYIICCTBA. PexnMm



YaCTHOM COOCTBEHHOCTH. PeXMM KOMMYyHalIbHOW COOCTBEHHOCTH. PexxuM rocymapcTBeHHOH
COOCTBEHHOCTH.

7. («DKOHOMUKA U MPABO») DKOHOMHUYECKUI aHATIN3 ITpaBa

DKOHOMUYECKHI MOAX0]] K aHanu3y rpasa. [IpaBoBbie cuctemMbl U 3()(HEKTUBHOCTH HHCTHTYTOB.
DKOHOMUYECKHUI aHaJIN3 MPECTYIUICHHS U Haka3zaHust. D(H(HEeKTUBHOCTh HAKa3aHUH.

8. («HCTUTYIIMOHATIbHBIE U3MEHEHU») NHCTUTYIHOHAIbHBIE H3MEHEHHUS

[lonsiTue HMHCTUTYUHMOHAIBHBIX HM3MEHEHHH. CXeMbl HHCTUTYLUHMOHAIBHBIX HW3MEHEHUM.
OrpanudeHuss WHCTUTYIIMOHAJIBHOW JAWHAMHUKH. [pymmel HMHTEPECOB ©  OJIOKUPOBKA
WHCTUTYLMOHAJIBHBIX N3MCHCHHH. [Ipeononenue WHCTUTYLMOHAIBHON WHEPLUH.
[TpoexkTrpoBaHNe HHCTUTYIIUOHATBHBIX pedopm.



AHHOTAUMH K pa004YuM NPOrpaMmMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

P PekTUBHBbIE CTPATEIrMHM KOMMYHHKAIIUM B OU3Hece

Heab AMCHUNIMHBI:

IToBeITIIEHME KOMMYHI/IKaTHBHOfI KOMIICTCHTHOCTU CTYACHTOB 3a CYCT NPUMCHCHUA B ACJIIOBOM U
JINYHOM O6H_IGHI/II/I KOMMYHUKATHBHBIX TEXHOJIOTHH U HHCTPYMCHTOB IUBUJIN30BAHHOT'O BJIMAHUA.

3agauu AMCUUIIINHBIL:

- CdopmupoBaTh npeacTaBiIeHUE O KAYECTBEHHONW KOMMYHUKAIIMU B JIEJIOBOM U JIMYHOM
OOIICHUY;

- C(bOpMI/IpOBaTb IMOHHUMAHUC CBOHUX JIMYHBIX CHIIbHBIX CTOPOH M CTOPOH, Tpe6y10H_[I/IX
Pa3BUTHA;

- PasBure ymeHue perynmpoBaTh SMOLMOHAIBHOE HAIPSIKEHUWE INIapTHEpA M CBOE
AMOLHUOHAIIBHOE COCTOSHUE B JIEJIOBOM U JJUYHOM KOMMYHHMKALINU;

- PazButh YMCEHHUE aCCCPTUBHO JIEUCTBOBATh B CIIOJKHOM CUTyalluu, NPUMCHSISA TCXHUKU
3alllMTHI OT BMOHHOHaJIBHOﬁ arpecCuu u MaHI/IHYHHLIPlﬁ;

- PazButh YMCHHUC YIIPABJIATL KOHTAKTOM, IHPHUMCHSIA HeBep6aJ'ILHbIe, Bep6aHBHLIe n
MNapaJInHIBUCTUYICCKNEC TEXHUKU KOHTAKTA,

- Pa3Buth YMCHHUEC YIPABJIATE AWAJIOTOM, HNPHUMCEHAA IMPUEMbI AKTHBHOI'O CIIYIIAaHHUA U
BOITPOCHBIC TCXHOJIOTHH,

- Pa3zButh YMCEHHUC NUBUIIN30BAHHO BJIMATH Ha CO6CCCI[HI/IK8., YUYUTBIBAAd €T0 MOBEICHUECKHUI
THII.

IlepeueHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUsI O JUCHUIJIMHE (MOYJIIO)
B pe3ynbraTe 0CBOSHHS IUCIUIUTHHBI 00yYaroIrecs JOIKHBI

3HATh:

- DTanbl Ka4€CTBEHHON KOMMYHUKAIIUH;

- [Mpunamne! 1 kpurepuu G HEKTUBHON KOMMYHHUKAITUH;

- 4 criocOOHOCTH DYMOIMOHAJILHOIO HHTEIIEKTA;

- [Ipu3Haky HU3KOrO HMOIMOHAIBHOIO UHTEJUIEKTa B KOMMYHHUKALIHUX

- [Ipuemsbl 0Oco3HaHUS CBOMX SMOLMI U SMOLIUM apTHEPA;

- TexHukn pEryisiguu SMOIIUOHAJIIBHOTO HAIIPSXKEHUSA CBOCTO U r[apTHépa;



- KommyHukaTuBHBIE TIO3UIIMK coOecenHUKOB «Pomutenb-B3pocnbiit-/luts» u mpu3zHaku
Ka)XJIOM TTO3UIINH;

- [Tpu3Haku acCEpTUBHOTO MOBEICHUS;

- TexXHUKHU MPOTUBOJCHCTBHUS arpecCul 1 MaHHITYJISIIUY,

- [Tpuembl BCTYyIIJICHUS B KOHTAKT;

- KomMmyHUKaTHBHBIE Oapbepbl: BUIIBI U CIIOCOOBI TIPOXOKICHUS;

- MeToibl BRICTpaBaHUS JHAJIOTA;

- [Tprembl aKTUBHOTO CITYIIIAHUS;

- Twuribl 1 11e7TM BOITPOCOB: OTKPBITHIC, 3aKPBITHIC, AJIbTCPHATUBHBIC;
- TexHukH 3a/1aBaHUsI BONPOCOB U YIPABJICHUS TAATOTOM;

- Mopens DISC: xapakTepuCcTHKa KaKI0TO TUTIA JIMYHOCTH;

- HpI/IeMH MUBUJIM30BAHHOI'O BJIMAHUA HA PA3HbLIC TUIILI INYHOCTHU B O6H.[CHI/II/I.

yMeThb:
- Oco3HaBaTh CBOE SMOIIMOHATILHOE COCTOSIHUE B IIPOIIECCE AEIOBOTO U INYHOTO OOIIEHUS;
- OmnpenensTe SMOLMHU cOOECETHNKA B TIPOIIECCE JICIIOBOTO U JIMYHOTO OOIICHHUS;

- PerynupoBaTh CBOE 3MOIIMOHAILHOE COCTOSHHE B IPOIECCE JIEIOBOTO M JIMYHOTO
OOIIIEHH;

- PerynupoBaTh SMOLMOHAJIBHOE HAINpsSIKEHWE MapTHEpa B JCJIOBOM M JIMYHOU
KOMMYHUKAaIUH;

- yﬂep)KI/IBaTB ACCCPTUBHYIO ITO3UINIO B THOOBIX CUTyalusiIx 06IJ_ICHI/I$I, MMPUMCHSATH TCXHUKHU
3aIIUThI OT SMOIIMOHAJIBHON arpecCuu u MaHHHy.TIfII.IHfI;

- Pacrnionarars cobecenHuka k ceOe, BbI3bIBAaTh JOBepUE U cuMnatuio. [IpuMeHsst TeXHUKH
KOHTAKTa;

- I/IHI/IIII/IaTI/IBHO YIIPAaBJIATL AWAJIOIOM, MNPUMCHAA IIPUCMbI AKTHUBHOI'O CIIyHIaHUSA U
BOIIPOCHBIC TCXHOJIOTHH,

- [{uBUIM30BaHHO BIHATH HA COOECETHUKA B IEIOBOM U JINYHOW KOMMYHUKAIIUH, YIUTHIBAS
€r0 ITOBEAECHYESCKUN THII.

BJIAJIeTh:

- TexHOJOTusIMU 3MOLIMOHAIBHOTO UHTEIIEKTA!
«Komnac amoruiny

«IopTtpet amonui»

«AJITOPUTM OCO3HAHMSI DMOIIHI



«ANTOPUTM PETYISIUA CBOUX IMOIUI
- KoMMyHUKaTUBHBIMU TEXHOJOTUSIMHU:
«IToguepkrBanue OOITHOCTH
«IpuBszka»

«IToruepkruBaHre 3HAYMUMOCTH
«JlesoBOM KOMILIUMEHT»
«IIpucoenunenue»

«BepObanuzaius 4yBCTB»

«BOCK»

«S1-BBICKa3bIBAHHEY
«[Icuxomoruyeckoe cam060»

«BopoHka BOMpOCOB»

«Ox0»

«3epkano»

«ITapadpasz»

«Ilo3uTuBHBIN Iapadpasz»

TeMbl U pa3jeiibl Kypca:
1. Mozaenb KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH COBPEMEHHOTO YeJIOBEKa

[ToHsiTHE KOMMYHHMKAIIMM W KOMMYHHMKATHBHOM KOMIIETEHTHOCTH. BUIbl KOMMYHUKaIIHA.
Kananel 1 ypoBHM KOMMYHUKallMM B opraHu3anuu. Cxema KOMMYHUKAIIMOHHOTO TpoIecca C
00paTHOH cBA3bI0. Llenb MeXIINYHOCTHON KOMMYHUKALIMU: KaK ONPEAETUTh U CPOPMYIUPOBATH.
[ToHsiTHe Ka4eCTBEHHON MEXJIMYHOCTHOM KOMMYHHUKAIMM, KPUTEPUU. IDTanbl KadyeCTBEHHOMN
KOMMYHHUKAIMH, 1I€Jb W MPOAYKT Kaxaoro iTama. /lenoBoe oOmieHne U JUYHOE OOIIEHUE:
MPUMEHUMOCTb, OanaHc, pucku. COCTaBISIONINE EJIOBOTO U TMYHOCTHOTO YPOBHS OOIIECHHUS.

2. 3MOI_[I/IOHaJ'II>HBII71 HWHTCJIJICKT: IOCTPOCHUC «OCO3HAHHBIX» KOMMYHI/IKaHI/Iﬁ

Hctopust Bo3HukHOBeHUs noHATUA. [ToHsiTe smounonansHoro untemsekra (Ilurep Canoseit u
xon Maiiep, C. lllabanoB). 4 KJIFOYEBBIE CHOCOOHOCTH YMOIIMOHAILHOTO HHTEIUIEKTa. [[pu3Haku
HU3KOT'0 AMOILIMOHAJIIBHOTO MHTEJUIEKTa B KOMMYHUKausX. [lonsatue amonuu. basossie amouun
[Tona Oxmana, C. IlabanoBa. Komnac smouuit [pHusna Toynmana. Iloptper smonwmii:
Gbu3NONOruuecKui, KOTHUTHBHBIA, SKCIPECCUBHBIM, TOBEIEHUYECKHI ypOBEHb. AJTOPUTM
OCO3HaHUA CBOMX AMolui. [IpaBuio npuBBIUKY, MPABWIIO BHYTPEHHENW TUIINHBEL. COBpEMEHHBIE
OPUJIOKEHHsT B TOMOIIb TPEHUPOBKU CIIOCOOHOCTH OCO3HABaThb CBOM AMOIMM B MOMEHTE.
AnropuT™ peryisinuu cBoux smouui. [IpaBuso BepOanu3zanuu, npaBuio 3azemieHus. [Ipuemsl
CHIDKAIOIINE SMOLIMOHaNIbHOE HanpsbkeHue B oomennu (E.B. Cugopenko). TexHuku perynsuuu
HMOIMOHAIBHOTO HampspKeHus: cBoero u naprtaépa: BepOammuszauus uysctB, BOCK. Ilepeuenn
KOPPEKTHBIX U HEKOPPEKTHBIX (POPMYIMPOBOK BepOAIN3allUU YyBCTB.



3. KoMMyHUKAaTHBHBIE TIO3UIIMM B  OOMICHUH: (POPMUPOBAHWE  IIMBHIN30BAHHBIX)»
KOMMYHUKaLUN

[TpumeHeHne TpaHCAaKTHOTO aHanu3a J. bepHa B koMMyHuKanuax. KoMMyHUKaTHBHBIE TO3ULIUU:
«Ponurens-B3pocnsiii-uts».  BepOanbHble, HeBepOaqpHBIE M NAPATMHIBUCTUYECKHE
OPOSIBICHUS KaXJOW NO3ULMH. PHCKM M BO3MOXKHOCTH KaXJOM MHO3MLIMU B OOLICHHH.
dopMHpOBaHUE «B3POCION» KOMMYHUKATUBHOM no3uiuu. [loHaTue accepTuBHOCTH B OOILIEHHH.
IIpusHakn M npuUMEpBl aCCEPTUBHOIO IOBEACHUS. ATrpecCHMBHAass M IIaCCUBHAs IO3HMLHA B
KOMMYHHKAIUAX, IPOSBICHNS, OTPaHUYEHU U nocaeacTBrd. [loHATHE aKTUBHOM M NTaCCUBHOMN
arpeccuu U MaHUIYJISIIUU, KaK «HELMBUIM30BaHHBIX», «BAPBAPCKUX)» CIIOCOOOB KOMMYHUKALIUH.
[TuBnnM30BaHHAs» acCEpPTUBHAs MOJEIb IOBEICHHS B KOMMYHHMKALMAX, KaK MAaKCHUMAaJIbBHO
3¢ ¢dexTuBHas. YCTaHOBKA JIMYHBIX TPaHULl B OOILEHUH, IPIMOE OTKPHITOE 0003HAYEHUE CBOUX
1eJIel, 4YyBCTB U OXKHJIaHUH, yBaXKEHNE YyBCTB M ITO3ULIMU COOECEAHNKA, KOPPEKTHOE OTHOLICHHE
K IPaHMIIaM [APTHEPAa — OCHOBHBIE MapKepbl aCCEpTUBHOCTH. KOMMYHMKAaTUBHBIE TEXHOJIOTUU
aCCEpTUBHOTO ITOBEICHMS B CJIOKHBIX KOMMYHUKALUAX: «SI-BbICKa3biBaHue, «llcuxonornueckoe
cam6o» (E.B Cunopenko).

4. YrpaBieHrne KOHTaKTOM: (pOpMHpPOBAaHNE UCKPEHHUX KOMMYHHUKAIIUI

IlonsgTrne mcuxomoruueckoro kKoHrtakTa. IloHsaTHue nea0BBIX M JIMYHBIX OTHOIICHWM. ba3oBbie
MICUXOJIOTHYECKHE MOTPEOHOCTU M OKUJaHHS coOeceHUKOB OT oOmieHus. KoMMyHUKaTHBHbBIE
Oapbepbl: BUIOBl W cHocoObl mpoxoxkaeHus. dopmyna mnepBoro BrHedaTieHHs AnbOepTa
Merpabsina. @opMHpOBaHKE ITEPBOTO BIICUATICHUS: ICUXOJIOTMYECKHE cCUTHaIBI. HeBepOasibHbIC
U TapaJIMHIBUCTHUYECKHE MPUEMBbl BCTYIJICHUS B KOHTAaKT. BepOajabHble KOMMYHUKATHBHBIE
TeXHUKH (GopMupoBaHusi aoepus u cummartuu: «llomguepkuBanue oOuHOCTHY, «I[IpUBsSI3KaR,
«[ToguepkrBaHue 3HAYUMOCTHY, «JlemoBoil KoMITMMeHTY, «[Ipucoenuuenuey, «Bepbanu3amus
yyBCTB». [loaiepxanne AeI0BOro U JUYHOTO KOHTAKTa C TOMOIIBI0O COBPEMEHHBIX TEXHUUECKUX
CPEACTB.

5. Ynpasnenue quanoroM: GopMHUPOBaHUE «IIPO3PAYHBIX» KOMMYHHUKAIIUN

[Tonstue nuanora, menu auanora. IlposicHeHMe MO3MLMU: BUABI KIIOUEBOW HH(MOpPMALMH.
[TposicHeHue moTpeOHOCTEN M OXKWAAHUM: BUBI JENOBBIX M JIMYHBIX MOTpeOHOCTENH. MeTobl
BBICTpPAaWBaHUs JMajora: akTHBHOE CIyIaHME M 3ajaBaHue BOMpocoB. IlaccuBHOE M akTHBHOE
CIIyIIaHHWE B JUAJIOre: B YEM pa3HUIlA. YTpaBiIeHHE AUATIOTOBBIM PYCJIOM C IOMOIIbIO IPUEMOB
aKTUBHOIO CIyUIaHWs: MOJAJEpP)KKa, IOBTOpeHue, nepedpazupoanue, wunrtepnperanus (K.
Pomxepc). Ilpuembr «Oxo», «3epkano», «llapadppasy», «Ilo3utuBHbll mnapadpaz». Tumsl
BOTIPOCOB: OTKPBITHIE, 3aKPBITHIC, ATTbTePHATUBHBIC. OTKPBITHINA BOMPOC, KAK OCHOBHOW MCTOYHUK
UH(POPMALIAH O TTO3UIHH, TIOTPEOHOCTAX U OXKHUIAHHIX MapTHepa. TeXHUKH 3aaBaHus BOITPOCOB:
«Boponka BompocoBy, «Pabora ¢ morpedHOCTBIO», «Tpyba». YacTteie ommOKu B 3aaBaHUU
BOIIPOCOB.

6. Monens noBeaenuss DISC: moctpoeHue «aapecHbIX» KOMMYHUKAIMH C Pa3HbIMU THUIIAMHU
JINYHOCTH

Hctopusi BO3HHUKHOBEHHUS THUIIOJOTMHM U COBPEMEHHBIE TMOAXOABI K €€ IPUMEHEHHUIO B
KOMMYHUKaIUsaX. Kputepuu neneHuss Ha TIOBEJCHUYECKHE THIBL: OXUIAHUS OT CpEabl
(BpaxmeOHast uin 0OpoKenaTenbHas) U TIOBEICHHE B cpele (aKTUBHOE WIIM aJalTUBHOE).
UYeTblpe MOBEACHYECKUX  THUMA:  JOMHUHHUPYIOIIMHA,  BIUSIOUUN,  CTaOMIM3HPYIOMINA,
noOpocoBecTHbIN. [loBeIeHUECKE XapaKTEPUCTUKN U TPOSBICHHSI B KOMMYHHUKaLUAX. AHAIU3
COOCTBEHHOT0 TIOBE/IEHYECKOro TUMA. PUCKM U BO3MOXKHOCTH Ka)/I0Tr0 THUIA B KOMMYHUKALIUAX,
PEKOMEHIallMU M0 YBEIUYEHUIO 3(PPEKTUBHOCTU MPHU B3aUMOAEHCTBUM ¢ JoAbMU. Iloaxoms



HUBHUIIM30BAHHOI'O BJIMAHWUA Ha PA3HBIC TUIIBI JIAYHOCTU B O6H.[CHI/II/I I peain3daiuun meneu
KOMMYHUKAIIUH.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpaBJ/jieHHOCTB: YIIpaBjieHUe HHHOBAIUSIMHU B OM3Hece

A3bik Python u 0ubMoTEeKH 00PadOTKM TAHHBIX

Heab AMCHUNIMHBI:

Yrany6nénnoe uzydenue sizpika Python 3 B cpene Jupyter, crangapTHBIX MOAyJel MapcuHTa U
arperamyu JaHHbIX, Oubanorexk MatplotLib, NumPy u Pandas.

3amaud QM CHUIINHBI:

1. ocBouTh pabory Ha Python 3 B cpene JupyterLab;

2. U3y4HUTh BO3MOKHOCTH OubmmnoTexku MatplotLib o Bu3yanuzanuu JaHHBIX;

3. U3y4HTh BO3MOXKHOCTH OMOIHoTeKkn NumPy 1o padoTe ¢ MaccuBaMu U MaTpUIIAMU;

4. 3yunTh BO3MOXKHOCTH Oubimoteku Pandas mo paboTe ¢ TaONMUYHBIME JTaHHBIMH;

5. u3y4uTh CTaHIApTHBIC MOAYJM Python 3 1o mapcuHry qaHHBIX U3 BEO-CTPAHUII U TEKCTOB;

6. U3yuyuTh NpOJABUHYTHIM cuHTakcuc Python 3 kak QyHKIMOHAIBLHOTO ¥ OOBEKTHO-
OpPUEHTUPOBAHHOTO SA3bIKA.

ITepedyenb miIaHMpPyeMbIX pe3yJIbTATOB 00Y4YeHHS MO JTUCHHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YyYaIOLIMeCcs JOJKHBI

3HATh:

- CHHTaKCHYeCKHE KOHCTPYKLUHU (PYHKIMOHAIBHOTO MporpaMmmupoBanus Ha Python 3;
- cuntakcnyeckue koHcTpykiuu OOII Ha Python 3;

- BOBMOXHOCTH Hay4yHbIX Onbnnorek Python no ananu3sy u Buzyanusanuu JaHHBIX.

yMeThb:

- pabotats B cpenax Jupyter Notebook u JupyterLab;

- cO3/1aBaTh Nporpammbl Ha a3bike Python B Tom uncie B popmate Jupyter Notebook;

- ucronk3oBath Pandas, Numpy u apyrue HaydHbie OMOIHMOTEKH /IS aHaIu3a TaHHBIX,
- oJIb30BaThes pa3merkoil Markdown anst coznanus siueek-nosicienuii B Jupyter;

- moibs3oBarbes LaTEX nis nanucanus Gopmyi;



- BU3YyaJIM3UPOBATh JaHHbIE U PE3YJIbTAaThl aHAIH3A.

BJIA/IETh:

- MHCTpyMEeHTapHueM si3bika Python n Hay4HbIX OMOIMOTEK [T aHATTN3a TaHHBIX HA MPAKTHKE.

TeMbl U pa3jeiibl Kypca:

1. Ucnonw3oBanue Jupyter Notebook u JupyterLab

YcranoBka u 3amycka Jupyter Notebook u JupyterLab.

ITpunuune! ucnons3oBanus Jupyter. Korna oH noaxoaur, a KOraa Her.
Coznianue s;ueek U ux Mnopsiok.

Cunrakcuc Markdown TeKCTOBBIX sueeK.

VYipaieHre N0JICBETKON CUHTAKCHCa BCTABOK KOJa Ha PAa3HBIX SI3bIKaX MIPOrPaMMHUPOBAHHUS.
BcraBka nzo0pakeHuit 1 rpad)uKoB.

Cunrakcuc BBoga Gpopmyn LaTEX B siueiikax Jupyter.

2. OcHoBbl NumPy

YcranoBka v noakiaoueHue NumPy.

Maccussl ndarray: OTIU4HE OT CIIUCKOB list B CTAaHAAPTHBIX MAaCCHBOB array.
[Tpocteie Tunbl JanHbIX NumPy. dukcupoBaHHOE YKCIO OUT /171 YHUCE.
Crioco6s! co3anus MmaccuBoB NumPy.

BexTopHbI€ onepanuy ¢ MacCuBaMHu.

Cpesbl maccuBoB NumPy.

Bb10opka 371eMEHTOB 110 JIOTHYECKOMY KPUTEPHUIO.

Marpuunsle onepanuu B NumPy.

Jluneiinas anre6pa B NumPy.

3. OcHoBbl Pandas

VYcranoBka u nogkiaroueHue Pandas.

Tuner Series u DataFrame mi1st paGoThl ¢ cepusiMu ¥ TaOIUIIAMU TAHHBIX.

WNunexcarus cepuii u gppeiimoB. JlokaTtops! loc u iloc. Cpessl o uHaekcam.

BexTopHrie onepanuu ¢ cepusimu. Jlornueckue onepanuu &, | 1 0COOEHHOCTH UX MPUOPHUTETA.
Bri6opka cTpok 10 JIOrTH4ecKoMy yCIIoBHi0. MeTo query.

CraTucTHKa JaHHBIX B TaGJ’II/II_IC. HepI_ICHTI/IJ'II/I, McJinaHa, CpCAHCEC, OTKIIOHCHUC. FI/ICTOFpaMMLI.



OyYHKIMK arperaiy JaHHBIX. [ pyImupoBKa 1Mo KaTeropuaibHBIM apaMeTpaM.
4. Busyanuzanus 1aHHBIX U 3aBUcCHUMOCTel B MatplotLib u Seaborn
YcranoBka u moakiarouenue MatplotLib u Seaborn.

Tumnbl rpadukoB, TuarpaMm, rucTorpaMMm. AJIEKBaTHOCTh MX MPUMEHEHHUS JJIsl BU3YyaJIU3aluu
JIAHHBIX.

YnpapneHue [BETaMU, BUJaMU JIMHUH, IOAMUCIMU Ha TpaduKax.

TpéxmepHble rpaduxu.

Anumanus rpapuKoB.

5. [TapcuHT MaHHBIX PETyJIIpHBIMU BhIpakeHUssMU U BeautifulSoup

OcHoBsl pa3metkn BeO-ctpanuiy HTML u onucanue CTpyKTypbl THIIEPTEKCTOBBIX IOKYMEHTOB.
YcraHoBka u moAkroueHne onbarorexku BeautifulSoup.

Ocnossl napcunra crpanui; HTML npu nomomu BeautifulSoup.

Perynsapusie Beipaxkenus B Python. [Torck He00X0IMMBIX TOJCTPOK MO MIA0IOHY B CBIPOM TEKCTE.

dopmupoanue nucta Pandas ¢ JaHHBIME Ha OCHOBE JJaHHBIX Ha BeO-CTpaHHUIIAX.
6. I[IpoaBunyThIif cunTakcuc Python

Hrepupyembie 00beKTHI. I eHepaTopsl u nutepaTopsl. KirtoueBoe cioBo yield.
bubnuoTteka itertools. Comporeccsl.

Jlexopartopsl QyHKIHIA.

OO0mbexThI U K1acchl. ATprOyThI U MeToabl. KoHCTpyKTOD.

Ob6pabotka nckmouenuil. UucTpykuuu try, except, finally.



