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Kipicne

OJIEKTUBTI TIOHJEP KaTaJloTbl OKBITYJBIH KPEAUTTIK JKyheci OoMbIHIIA
KYPacCThIPbIJIaAbl. OJIEKTUBTI TOHJAEP KaTaJlorbl >KYHEJICHTeH TaHjay OoWbIHIIA
TIOHJIEP TI31MiH YKOHE OJIap IbIH KbICKA CHUIIaTTaMacChlH KapacThIPaIbl.

CTyneHT MaMaHIBIKTApJbIH  MIHJIETTI KOMIIOHEHT/>)KOFaphl OKY  OpPHBI
KOMITOHCHTIHIH  TMOHJAEPIH MEHrepyMeH Karap, YCBHIHBUIBII OTBIpFaH TaHJAy
OOWBIHIIIA TTIOHIEP/I1 TAHIAIT aTyhI THIC.

DNEeKTUBTI MOHIEPAl TaHJayFa d/aBaiizep keHec Oepemi. CTyIeHT daBali3epMeH
Oipjece OTBIPHIN, CTYACHTTIH JKEKE OKY OCIapblH KYpYy YIIIH MOHAEPTe >Ka3bLIy
HBICAHBIH TOJITHIPAJIBI.

Kypmerti crymenrrep! bigim 0Oepy TpaeKTOPHICHIHBIH O1pTYTAaCTHIFBIHBIH
oimacteipputybl  Ci3fiH OoJialllakTa MaMaH pPETIHAE KOCIOM JallbIHABIFBIHBI3/IBIH
JIEHrel1HEe BIKIaJ €TETIHIH €CTE€ CaKTaybIHbI3 KEPEK.

BBenenue

[Ipu kpeauTHON TEXHOJOTUU OOYUEHHS pa3paldaThIBACTCS KAaTaJor AJIEKTUBHBIX
JUCLMIUIMH, KOTOPbI MpeAcTaBiseT Cco0OM CHCTEMaTHU3UPOBAHHBIN IEepeUeHb
JUCLMILIMH KOMIIOHEHTA 110 BBIOOPY U COAEPKUT KPAaTKOE UX OMHCAHUE.

Hapsiny ¢ u3ydeHueM IUCHUILIMH 00s13aTE€IBHOTO / BY30BCKOIO KOMITOHEHTA,
CTYJIEHT JOJDKEH BbIOpATh ISl U3yYEHHUS JUCUUILIMHBI KOMIIOHEHTA MO BBIOODY.

KoHcynbramuu 1no BeIOOpY 31EKTUBHBIX JUCUUIUIMH JaeT 31Bai3ep. Bmecre c
HUM CTYJEHT 3amoJyiHseT (opMmy 3alucHu Ha JUCUMIUIMHBL Ayig coctaBienus UYII
(MHAUBHUIYATILHOTO YYEOHOTO TIJIaHa).

VYBaxaemble CTyneHTbl! BaxkHO MNOMHUTB, 4YTO OT TOr0, HACKOJBKO
MPOlyMaHHOW | 1ieiocTHOM OyzneT Bamia oOpa3zoBarenbHas TpPaeKTOPHS, 3aBHCHUT
ypoBeHb Barreit npodeccruoHaibHOM MOATOTOBKH, KaK OyIyIIEero CIeIHaInCTa.

Introduction

At the credit technology of education the catalog of elective disciplines which
represents the systematized list of disciplines of a component by choice and contains
their brief description is developed.

Along with the study of the disciplines of the compulsory/university component,
a graduate student must choose to study the disciplines of the elective component.

Advising on the choice of elective disciplines gives the adviser. Together with
him a student fills in an enrollment form for disciplines for making up an IEP
(individual study plan).

Dear students! It is important to remember that the level of your professional
preparation as a future specialist depends on how thought-out and integral your
educational pathway will be.



CemecTp 00ofibIHIIIA JIEKTUBTI MOHAEPAi 00y /
PacnipenejieHre 3J1eKTUBHBIX THCIUILUIAH 10 ceMecTpam /
Distribution of elective courses by semester

[Tonniy araysl / HaumenoBanue auciurminael / The name of the discipline

Kpenutrep
caubl/
Kom-Bo
KpeauToB /
Number of
credits

AxaneMust
JIBIK
kesen/
Axan
nepuon /
Academic
period

KyKpIK xoHE chI0aiinac ;keMKOPJIBIKKA KapChl MOJICHUET Heri3aepi / OCHOBBI
rpaBa U aHTUKOPPYHIIMOHHOM KyabTyphl / Basics of Law and Anti-
Corruption Culture

DKOJIOTHS JKOHE TIPUIUIIK KayINci3airi / 9Koaorus u 6€301macHOCTh
xu3Henestenpaoct/ Ecology and Life Safety

DKOHOMUKA JKoHE Kocinkepimik Herizaepi/ OCHOBBI 5KOHOMUKH U
npeanpuHuMaTesbcTBa/ Basics of economics and business

Kembacusuibik Heriznepi / OcHoBsl tuaepersa / Basics of Leadership

WHKITI03UBTIK ©3apa OpeKeTTeCy dTHKAchl / DTHKA HHKIIFO3UBHOTO
B3ammopencteus / Ethics of inclusive interaction

Omnieyiln TeXHUKA XKOHE OISy IIH Kalbl Teopuschkl / O01as Teopus
u3MepeHuit u n3MepurenbHas texauka / General theory of measurement and
measuring technique

Konnennacusnanrad kyi ¢usukace! / u3nka KOHIEHCUPOBAHHOTO
cocrostaus / Matter Physics

Teopusinbik Mexanuka / Teoperndeckas mexanuka / Theoretical Mechanics

Y3nikci3z Mmexanuka / Mexanuka crutomssix cpen / Continuum mechanics

PannooOatinansic xxoHe TeneBuneHme / Pagnocssass u tenesugenne / Radio
communication and television

AxmnapatTsl 6epiiic xyienepi / Cucremsl nepeaaun nHpopmanuu / Data
transmission system

Kacbut sHepreTrKaHbIH GU3HKAIBIK Heri3epl / Ou3ndeckrue OCHOBBI
3enéHoil snepreruku / Physical basics of green energy

MarepuantanyasiH GU3NKaIBIK HeT131epi / Ou3ndeckue OCHOBBI
matepuanoseneHus / Physical basics of material science

AtomnbIK ¢pusuka / AtomHas usuka / Atomic Physics

Actpodusuka Herizaepi / OcHoBsl acTpodusuku / Basics of Astrophysics

Anponsik duzuka / Anepnas ¢usuka / Nuclear Physics

JXKorapsl sHEprus xoHe Oeniektep husnkace / GU3KKa BHICOKUX YHEPTHH U
anemenTapHbix yactuil / High energy physics and elementary particles

PagnoTexnuka OoiibiHIIa MPakTUKYM / [IpakTHKYM MO pagroTeXHUKE /
Practice radio engineering

DNeKTpoTeXHUKa OOMbIHIIA TPAaKTUKYM / [IpakTHKyM 110 371€KTPOTEXHUKE /
Practice electric engineering

Muxkponporeccopiiblk TexHUKa / MUKponpoleccopHas TEXHUKa /
Microprocessor technology

OnexrporexHuka / Dnekrporexnuka / Electric engineering




Koceimmma 6inim 6epy 6armapiaamackl (Minor) /
JlononHuTenbHAs o0pa3oBaTenabHas nporpamma (Minor)

1 ITon / Aucoumnauna 1

2 Tlon / AucuurnuHa 2

3 Ilon / lucumminaa 3

4 Tlon / IucummnHa 4
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1 2 kypc cTyaeHTTepiHe apHAJFaH YIEKTUBTIK MOHAeP / IeKTHBHBIE JUCIUILINHBI J1J1s1 cTyaeHTOB 2 Kypca / Elective

disciplines for 2" year students

KYKbIK orcone colbaiinac »eemrkopiavblKKa Kapcol maoenuem Hezizoepi / Ochossvl npasa u aHmMuKoppynuyuoHHou Kyjavmypol /

Basics of Law and Anti-Corruption Culture

OKy makcamut / Yueonas uenw | Purpose

Cei0aiiiac  )KEMKOPJBIKKA Kapchl 1C-KMMBLI
OOMBIHIIIA KYKBIKTBHIK OLTIM MEH a3aMaTThIK
YCTaHBIM )KYHECIH KaJbIITACTBIPY

CdopmupoBaTh CUCTEMY MPABOBBIX 3HAHUU U
IPaKJAHCKOW MO3ULUU 1O MPOTHBOJAECUCTBUIO

KOpPYHIIHH

To form a system of legal knowledge and civil
position on combating corruption

Oxvtmy namuoiceci / Pezyiomameul 00yuenus / Learning

outcomes

Kyperbl coTrTi askTaraHHaH KeiliH Ourim
ajnyubLiIap

— KazakcraHHbIH KOJIJIaHBICTArbI
3aHHAMACHIHBIH Herisri epexenepiy,
MemeKkeTTik Oackapy OpraHJapbIHbIH

KYHeciH, COHAal-aK cbl0ailac KEeMKOPIBIKKA
Kapchl iC-KUMBUIIBIH MOHIH, ce0enrtepi MeH
mapajapblH TYCIHETIH 00JIaIbl;

— OKHFaJap MCH OpPEKETTEep/i 3aH TYPFBIChIHAH
TaJ[JTAN b,

— HOPMATHBTIK aKTiEp/i KOJNJIaHy, COHJIai-aK
chi0ailiac  JKEeMKODPJIBIKTBIH ~ QJJIH  aJTy/bIH
pyXaHH-aJJaMIepIIIIK TETIKTEPIH KOJIJaHabl;
— MEHrepyl THIC: TYpJi KYKaTTapFa KYKbIKTBIK
Tajmay  OKyprizy JAaFasliapbl, — chi0aiimac
KEMKOPJIBIKKA KapChl MOICHHUETTI >KETUIIIPY
JaFIbLIAPHI;

— o3 eMipiHJe chl0aiiiac )KeMKOPJIbIKKA KapChl
KYKBIKTBIK O1TIM/I1 KOJIJTaHY;

— Oimyre THIC: chI0aiinac KEMKOPIBIKTHIH MOH1
YKOHE OHBIH Taiiga 0oiry cebemrepi; chibaiinac
KEMKOPJBIK KYKBIK OY3yIIBUIBIKTap  YIIiH
MOPAJIBJIBIK-aJaMTePIIIIIK  JKOHE  KYKBIKTHIK

Ilocne ycmemHoro 3aBepuieHHsl Kypca
oOyuarommecsi OyayT

— IMOHMMATh OCHOBHbIE HOJIOKEHHUS
JeHCTBYIOILETro 3aKOHOJIaTeNIbCTBA
Ka3zaxcrana, CUCTEMY OpraHoB
rOCYJapCTBEHHOTO  YNpABJIEHUS, a TaKxke
CYUIHOCTD, IIPUYUHBI u MCPBI

MIPOTUBOACUCTBUS KOPPYIILIHH;
— aHAJIM3UPOBATh COOBITHSA
TOYKH 3pCHUMA npaBa;

— OPUMEHATh HOPMATHUBHBIE aKThl, a TaKkKe
3a/1eiCTBOBATH JTyXOBHO-HPABCTBEHHBIE
MEXaHU3MBI [IPEAOTBPALLICHUS KOPPYIILINH;

— BJAQJCTh HABBIKAMHM BEACHUS IPABOBOIO
aHaJau3a pa3JIMYHBIX JOKYMEHTOB, HaBBIKAMU
COBEPIIEHCTBOBAHUS AHTUKOPPYILHOHHON
KYJbTYpBI;

— MIOPUMCHATH B cBOEH KHU3HEACATCIIbHOCTHU
[IpaBOBBIE 3HAHUS IIPOTUB KOPPYIILIAY;

— 3HATh CYIIHOCTh KOPPYMIIUU U MPUUUHBI €€
MIPOUCXOXKICHUS, Mepy MOpPaJIBHO-
HPaBCTBEHHOW W TPABOBOM OTBETCTBEHHOCTHU

A JEeUCTBUI C

3a KOPPYNIMOHHBIE TPaBOHAPYLICHUS;

After successful
students will be
— understand the main provisions of the current
legislation of Kazakhstan, the system of public
administration, as well as the essence, causes and
measures to combat corruption;

— analyze events and actions from the point of
view of law;

— apply regulations as well as to strengthen
spiritual and moral mechanisms for prevention of
corruption;

— possess the skills of conducting legal analysis of
various documents, skills of improving the anti-
corruption culture;

— apply legal knowledge against corruption in
their life activities;

— know the essence of corruption and the reasons
for its origin; the measure of moral and legal
responsibility for corruption offenses;

— to implement the values of moral consciousness
and follow moral norms in everyday practice; to
work to increase the level of anti-corruption culture
among young people

completion of the course,




YKayarKepIIvIiK apaiapsl;

— MEHrepyl  KepeK:  MOpajbAbIK  CaHa
KYH/IBUTBIKTApBIH iCKE achIpy JKOHE KYHJIEINIKTI
NpakTHKaga  aJaMrepliijiik  HOpPMalapblH
yCTaHy;  JKacrtap  apachlHaa  ChlOaiiiac
KEMKOPJIBIKKAa Kapchl MOJEHHMET JCHIeHiH
apTTHIpY OOMBIHIIIA )KYMBIC JKacay

— peanu3oBbIBaTh  IIEHHOCTH  MOpPAJIbHOTO
CO3HAHUS U CJIe0BaTh HPABCTBEHHBIM HOpMaM
B IIOBCEHEBHOM IpakTuke; paboTarth Hax
IOBBIIIEHUEM YPOBHS aHTUKOPPYHNIMOHHON
KYJIBTYpPBI B MOJIOZEKHOU cperie

Kypcmoty Kbickawa mazmynut / Kpamkoe cooepacanue kypca / Course summary

MemnekeT MeH KYKBIKTBIH HEri3ri YFhIMAaphl
MEH Kareropusuiapbl. KYKBIKTBIK — KapbIM-
KatbiHacTap. KP KOHCTUTYIHSITBIK KYKBIFBIHBIH
Herizaepi. KP OKiMIIiIiK koHE KBUIMBICTBIK
KyKbIK Herizzmepi. KP  A3aMaTThIK KYKBIK
Heriznepi." Cribaiinac )KeMKOPIBIK'" YFBIMBIHBIH
TEOPHSUIBIK-9JiICHAMANBIK Herizaepi. Cribaiinac
KEMKOPJIBIKKA ~ KApChl  1C-KMMBLI  IIAPTHI
peTiHge Ka3aKCTaHIbIK KOFAMHBIH OJICyMETTIK-
SKOHOMHKAIIBIK ~ KaThIHACTAPbIH  JKETULAIPY.
Cei0aitnac KEMKOPJIBIK MiHE3-KYJIBIK
TaOUFaTBIHBIH TICUXOJIOTHSUIBIK €PeKIIeITIKTEDI.
Cpi0aiinac KeMKOPJIBIKKA Kapchl MOJIEHUETTI
KaneimTacTeipy.  ChiOaiimac  KEMKOPIBIKKA
KapChl 1C-KMMBLJT MOCEJIEIePIH/Ie MEMIICKET TIeH
KOFaMJIbIK YIBIMAAPABIH 63apa iC-KUMBLIBL.

OcHOBHBIE ITOHATHS U KaTETOPUU rOCyJapcTBa
n mnpasa. lIpaBoBeie oTHOmIEHMS. (OCHOBBI
KoHcTUTyMOHHOro mnpasa PK.  OcHoBbl
aIMMHHMCTPAaTUBHOIO U YrosioBHoro npasa PK.
OcHoBbl rpaxanckoro npasa PK.

TeopeTnko-MeTo10JI0rHYECKUe OCHOBBI
HNOHATUSL «KOppynuun». COBEpIIEHCTBOBAHUE

COLIMAIILHO-3KOHOMMYECKHUX OTHOILECHUN
Ka3aXCTaHCKOr0  OOIeCTBa Kak  yCJIOBHUSA
IIPOTUBOAECUCTBHIO KOPPYILHH.
[lcuxonoruueckue OCOOEHHOCTH — MPUPOIbI
KOPpPYNLHMOHHOIO mnoseneHus. PopMupoBaHue
AHTUKOPPYMLHUOHHON KYJbTYpBI.
Bsaumozeiicteue rocyaapcraa u
OOILIIECTBEHHBIX ~OpraHu3aluii B  BOMpoOcax

ITPOTUBOAECUCTBHSI KOPPYILIUH.

Basic concepts and categories of state and law.
legal relations. Fundamentals of the Constitutional
law of the Republic of Kazakhstan. Fundamentals
of administrative and criminal law of the Republic
of Kazakhstan. fundamentals of civil law of the
republic ~ of  kazakhstan.  theoretical and
methodological foundations of the concept of
“corruption”. improvement of socio-economic
relations of the kazakh society as a condition for
combating corruption. psychological features of the
nature of corrupt behavior. formation of an anti-
corruption culture. Interaction of the state and
public organizations in the fight against corruption.

Bazoaprama sncemexuiici / Pykosooumens npozpammet | Programme manager

batitacoBa M.K.

‘ Ay6axkuposa 3.b.




AKonozus ycane mipwinik Kayincizoizi / Ikonozus u 6ezonacnocme ncusnedeamenvnocmu | Ecology and Life Safety

OKy maxcamut / Yueonasn uens | Purpose

Texnochepa MeH  Taburm  IKOXKyHenep
KBI3METIHJIET] KayinTi jKOHE TOTEHIIEe KayimTi
KarJalmapaa  ecKepTy  KallIeTTepi  JKOHE
SKOKOPFay OMayIbl KAJIBIITACTHIPY

dopMHUpPOBAHUE SKO3ALIUTHOTO MBILIUICHUS U
CIIOCOOHOCTH TPEAYNPEKJICHUSI OIMACHBIX U
Ype3BbIYAHBIX CUTYyalui B
(GYHKIIMOHUPOBAHUH TPUPOTHBIX IKOCUCTEM U
TeXHOCHEPHI

The formation of eco-protective thinking and
the ability to prevent dangerous and emergency
situations at the functioning of natural ecosystems
and the technosphere

Oxvimy nomuoiceci / Pezynomameut 00yuenus / Learning

outcomes

Kypcerbl ¢oTTi asikKraraHHaH KeiiH OltimM
ajrymbLiap
—OKOJIOTHSIHBIH, TIPIIUIK Kayilci3Airi MeH

TYPaKThI JaMyIbIH HeT13r1
TYKBIPBIMIaMaJIapblH, AHTPOIIOTCH/TIK
KBI3METTIH QJICYMETTIK-3KOJIOTHUSIITBIK

caJJIapblH TYCIHE/II;

— OJIApJBIH JKal-KYHIHIH KayinTi JeHreHiHIH
TYBIHIAYBIHBIH aJJIBIH aJIy YIIiH TaOUFU JKOHE
TEXHOTEHMIK  KYWelepAiH  JaMybl  MEH
OPHBIKTBUTBIFBIHBIH 3ep/IeJICHTeH
3aHJIBUTBIKTAPbIH KOJIAHAbI;

— ICKe achIPBUIFaH JKOHE BIKTUMAJ KayllnTepliH
TepiC 9cepiH JKOHE OJapAblH JACHreHiepiH,

aHTPOIIOTeH/IIK KbI3MET TOyeKeJIepiH
Oarayaipl,
— TexHoc(epaHblH  KAyilCI3AIriH  apTThIPY

OolibIHIIA iC - IapazapAbl )KOCTapiaiibl;

— 03 OeTIHILIE )KYMBIC ICTey, KOMaHAa/1a )KYMBIC
icTey, ImIemrM KaObuliay, ChIHM — oOilnay,
HUQPIBIK JKOHE  aKMapaTThIK-KOMIBIOTEPIIK
TEXHOJIOTUSIApAbl  KOJNJAHy,  aKmnapaTieH
KYMBIC iCTey JaFblIapbiHa e 001a bl

IMocae ycnemHoro
oOyuarommecsi OyayT
— [IOHUMAaTh OCHOBHBIE KOHIEHIIMH SKOJOTHH,
0e30macHOCTH JKH3HCACATCIILHOCTH,
YCTOHYHBOTO pa3BUTHUS; COIIMANILHO-
OKOJIOTHYECKUE TTOCIICICTBUS aHTPONOTSHHON
JeSITEIIbHOCTH;

— IPUMCHATDH HN3YUCHHBIC 3aKOHOMCPHOCTH
pa3BUTUS M YCTOWYMBOCTU IPUPOJIHBIX U
TEXHOTCHHBIX CHUCTEM ISl MTPEeIyNpexIeHus

3aBeplIeHHs Kypca

BO3HMKHOBEHMSI ~ OMAcHOTO  YPOBHS  HX
COCTOSIHUS;

— OIICHUBATH HETaTUBHOE BO3JICHCTBHE
peaTn30BaHHbBIX i IMOTEHIIHATbHBIX
OITaCHOCTEM u 150:4 YpOBHH, pUCKHU

AHTPOIIOTEHHOM JESITEIbHOCTH;

— IUTAHUPOBATh MEPONPUATHS MO MOBBIIICHUIO
0e30macHOCTH TeXHOC(hEpHI;

—005a1aTh  HaBBIKAMH  CaMOCTOSATEIbHOU
paboTbl, paboOTBl B KOMaHIE, MPUHSATHSI
peLeHHI, KPUTUYECKOTO MBIIICHUS,
NpUMEeHEeHUs LU(POBBIX M HH(POPMAIIMOHHO-
KOMIIBIOTEPHBIX ~ TEXHOJOTHH, paboThl ¢
nH(popmanuen

After successful
students will be
—understand the basic concepts of ecology, life

completion of the course,

safety, sustainable development; social and
environmental consequences of anthropogenic
activities;

—apply the studied patterns of development and
stability of natural and man-made systems to
prevent the occurrence of a dangerous level of their
condition

—assess the negative impact of realized and
potential hazards and their levels, risks of
anthropogenic activities;

—plan measures to improve the safety of the
technosphere;

— have the skills of independent work, teamwork,
decision-making, critical thinking, the use of
digital and information and computer technologies,
working with information

Kypcmuiy kbickawa mazmynot / Kpamkoe cooepicanue kypca / Course summary
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Ayrakonorus. Jlemakonorus. CHHAKOJIOTHS.
buocdepa-noocdepanbix KOHIICTIIIUSCHI.
Taburu pecypcTapsl JKOHE OJapabl THIM/II
naiiganany. Kazipri skahaHapl 3KOIOTHSIIBIK
KOHE OJIEYMETTIK -DKOJIOTHUSIJIBIK Macelenep.
Kopmaran opra IKoHE TYpakTbl Jamy.
Kazakcran TypakTel namy »xoibiHja. JKachin
YKOHOMHKA. Komnaiier TOYEKEIIiH
KoHUenuscel.  KayinTmi  koHe  3USHIBI
(bakxTopiapabiH KikTenyi. TeTeHIe xarnanap
KE31HJIeT1 iC-KUMBLIIap PETTIri

Aytakonoruda. Jemskosorus. CHHIKOIOTHS.
buocdepno-noochepnas KOHIICTILIUSI.
[Ipupomubie  pecypchl W pallMOHAIBHOE
MPUPOIOTIONB30BAHUE. I'moGanbHbIE
SKOJIOTHYECKHE M COLMAJIbHO-3KOJOIrHYECKHE
npoOsieMbl  cOBpeMEHHOCTH.  OKpyskaromas

cpena U ycrolunmBoe passutHe. KazaxcraH Ha
NyTH K YCTOMYMBOMY pa3BUTHUIO. 3eJIeHas
sKOHOMUKA. KoHIenuus npueMiaeMoro pucka.
Knaccupukanuss ~ omacHbIX M BpPEAHBIX
(hakTOpoB. ITopsinok JEUCTBUI npu
Ype3BbIYAHBIX CUTYaIUSIX

Autecology.

Demecology. Synecology.

Biosphere-noosphere concept. Natural resources
and environmental management. Current global

environmental
environmental

sustainable development.

problems, current social and
problems.  Environment  and
Kazakhstan on the

way to sustainable development. Green economy.
The concept of acceptable risk. Classification
of dangerous and harmful factors.

The order of actions in emergency situations.

Bazoapnama scemexwici / Pykosooumens npozpammot | Prog

ramme manager

Koxkymesa 3. \

Koxesunkos C.K.

Koxesunkos C.K.

10




DKoOHOMUKA dcaHe KacinKepiK Heziz0epi / Ocnosbl akonomuku u npeonpunumamennvcmea | Basics of economics and business

OkKy maxcamot / Yueonasn yens | Purpose

CanayaTThl 9KOHOMMKAJIBIK OMIbI,
OocekenecTik  opTaza  KOCIMOPBIHAAPIBIH
TaOBICTHI KOCIIKEPIIiK KBI3METIH
YHBIMIACTBIPYABIH TEOPHSITBIK JKOHE

TOKIPUOCIIK JaFIbUIAPBIH KAJIBIITACTHIPY

dopmupoBaHUE SKOHOMHMYECKOTO 00paza
MBIIUICHUS, TEOPETUUECKUX W MPaKTUYECKHUX
HABBIKOB OpraHu3aluu YCIIELTHOM
MpeANPUHUMATENIbCKOMN JIeATeTbHOCTH
NPEINPUATHIT B KOHKYPEHTHOM cpesie

Formation of an economic way of thinking,
theoretical and practical skills of organizing a
successful entrepreneurial activity of enterprises in
a competitive environment

Oxvtmy namuoiceci / Pezyiomameul 00yuenusn / Learning outcomes

Kypersl caTTi asgKTaraHHaH KeiliH Olrim
aJIlylibL1ap

— 3aMaHayd SKOHOMHKAHBIH, 3KOHOMHKAJIBIK
KaTeropusiIapabIH, TYKBIPBIMAAMaJIBIK
anmaparrtapJblH =~ MHKPO  JKOHE  MAakpo
JCHTeHIIEpiHe JKYMBIC ICTEYiHIH 3€pTTENreH
IPUHIUITEP] MEH 3aH/IbUIBIKTAPBIH KOJAAHY;

— DKOHOMHKAJIBIK KaFaanu bl Tangay;
KOCIKEpIIiK KbI3METTIH Oenrimi Oip TypiHiH
HeTi3r1 nporecTepin Oemin KOpCeTy;
KOCIKEPIIiK KBI3METTIH JKETICTITiH CHITaTTaY;

— OusHec-Xocmapiapipl  Kypy;  aJbIHFaH
O1miMIi maitaanel OM3HEC KYPy YIIiH KOJ/IaHy;
— KOCIMKEPJIIK KbI3METTI 3KOHOMUKAJIBIK >KOHE
oneyMeTTiK ~ Oackapy — cajachlHAAa — JTYpbIC
menriMaep KaObliaayra;

— KOCIMKEPJIK KbI3METTI YHBIMJIACTBIPY KOHE
OHBIH THIMALUTITIH Oaranay OOMBIHINA KYMBIC

icTey  HmarapuUiapeiHa  HWe  Oomy;  Kypaeni
calpIMIap CaJachlH TaHAay[bl  Jlosenei
OTBIPbIN, APTyMEHTTEp 93ipiey  Ke3lHJE;

KOCIIIKEPJIiK KbI3MET caachlHa OOJIBII KATKAH
YKOHOMHKAITBIK KyOBLIBICTap MeEH
IpOIeCTEePIiH MOHIH TYCIHYJE; MaJiMeTTep.l
CHUHTE3/IeY OHE oJlapJbl TYCIHIIPY Ke3iHJe
KOMIIAHUSIHBIH JTAaMYBIHBIH KeiOip Macenenepi

IMocae ycnemHoro
oOyyarommuecst Oyayt
— NPUMCHATDH U3YUCHHBIC ITPUHIMUIIBI 1 3aKOHBI

3aBeplIeHUus] Kypca

(yHKIIMOHUPOBAHUS COBPEMEHHOMN
DKOHOMHKHM,  3KOHOMHYECKHE  KaTETOpHH,
NOHATUMHBIM ~ ammapaT Ha  MHKpO- U
MaKpOYPOBHSIX;

— AQHAJIM3UPOBATH DKOHOMHWYCCKYIO CUTYAIUIO,
BBIACTIATD 0a3oBEIC IMpouecCChl TOr0 UJIW UHOIO
BuUaa Hpe,ﬂHpHHHMaTeHBCKOﬁ ACATCIIBHOCTH,

JlaBaTh XapaKTEPUCTUKY YCIIELIHOCTH
IIPEIITPUHUMATEIBCKOMN 1EATENbHOCTH;

— COCTaBIIATh ~ OWM3HEC-TIAHBl;  IPUMEHATH
MOJIyUeHHblE  3HaHWA  JJ1  TOCTPOEHUs
npUOBLIBHOMN IpeIIPUHUMATEIBCKOM
JIeSITEIIbHOCTH;

— NpPUHUMATh  [paBWIbHBIE  pEIICHUS B
00J1acTH  SKOHOMHUYECKOTO U  COLHUAJILHOTO
yIpaBiIeHUS MpeaNpUHUMATEIbCKON
JESATEIIBHOCTH;

— o0nagarh HaBbIKaMM pPadOTBI B BOMpoOcax
OpraHu3aluu peIIPUHUMATEIbCKOM
JESTEIbHOCTH M OLEHKU ee 3()(PEeKTUBHOCTH;
Opu BBIPAOOTKE AapryMeHTOB, OOOCHOBAHHUS
BhIOOpa cdepbl TPHIOKEHUS KamuTauia, B
IOHMMAaHUNU CYIIHOCTH 9KOHOMUYECKUX

After successful
students will be
— to apply the studied principles and laws of the
functioning of a modern economy, economic
categories, conceptual apparatus at the micro and
macro levels;

— analyze the economic situation; highlight the
basic processes of a particular type of
entrepreneurial activity; to characterize the success
of entrepreneurial activity;

— draw up business plans; apply the knowledge
gained to build a profitable entrepreneurial activity;
— make the right decisions in the field of economic
and social management of business activities;

completion of the course,

— have the skills to work in organizing
entrepreneurial  activities and  assessing its
effectiveness; when developing arguments,

justifying the choice of the sphere of capital
investment; in understanding the essence of
economic phenomena and processes occurring in
the field of entrepreneurial activity; in the
generalization of data and their interpretation to
formulate judgments on certain issues of the
development of the company
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OOMBIHILIA TYXKBIPBIM Kacay

SBJICHUH U MPOIIECCOB, MPOUCXOASAIINX B cepe
NpEANPUHUMATENIbCKON  ACSATENbHOCTH, B
000011IeHN TaHHBIX U UX UHTEepPIpeTalnun AJs
BBIPAOOTKH  CYXKICHUSI [0  OT/AEJbHBIM
BOIIPOCAM pa3BUTHsI (PUPMBI

Kypcmoiy kvickauwa mazmynst / Kpamrkoe codepicanue Kypca / Course summary

DKOHOMHMKA KbI3MET €TYIHIH 1presi Macenenepi.
Kanuran. CypaHblc T€H YCBIHBIC HAapBIFBL.
bacekenectik xoHe MoHomonwms. Kocinkepiik:
TYCIHITi, MOHI, HEri3ri Typjepi JKOHE
yibIMIacTelpy — HblcaHaapbl.  Kocinmkepiik
KBI3METTEr1  Toyekemmaep.  KoMMepuusuIbiK
KY[Usi  JKOHE  OHBI  KOpFay  Tocuifepi.
Kacinkepiik KBI3METTI Kap>KbUIaHIBIDPY.
Kacinkep:ik MoJIeHHUETI )KoHE ITHKACHI.

dyHaaMeHTaIbHbIe po0OJIeMBbl
(GYHKIIMOHUPOBAHHUS dKOHOMUKH. Kamurai.
Poinok Cnpoc u npemioxkenne. KoHkypeHmus
U MOHOIOJHUS. [IpeanpuHrMaTenbCTBO:

MOHATHUE, CYIIHOCTh, OCHOBHBIE BUJIbI U (DOPMBI
opraHusanuu. Pucku B npeanpuHuMaTeIbCKON

nearensHOCcTH.  KoMMmepueckast — TaiiHa |
cnocobbl ee  3auuThl. DuHaHCUpOBaHUE
IpeAPUHIMATETBCKON JeATEIILHOCTH.

KynbpTypa u 3THKa NpeAnpUHUMATENIbCTBA.

Fundamental problems of the functioning of the
economy. Capital. Market Supply and demand.
Competition and Monopoly. Entrepreneurship:
concept, essence, main types and forms of
organization. Business risks. Trade secret and ways
to protect it. Financing business activities. Culture
and ethics of entrepreneurship.

Bazoapnama scemexwici / Pykosooumens npozpammot | Programme manager

bagzutoBa U.A.

‘ Imunt B.A.

\ Typexxanos C.V.
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Kowoacwvinvix necizoepi / Ocnoswt tudepcmea / Basics of Leadership

OkKy maxcamot / Yueonasn yens | Purpose

CtyaeHTTepliH KeIOacIIbUIBIK KaCHETTEP/i,
CTHJIBJIEP/Il, KOCIIOPHIH, aliMaK KOHE >KaJIlbl
e JeHTeHiHIe ocep €Ty OIiCTepiH THIM/II

naiganany apKpUIbl  aJaMIaplblH ~ MiHE3-
KWIKBIH JKOHE ©3apa OpEeKeTTeCyiH THIM/II
Oackapy omicteMeci MEH  NPAaKTHKACBIH
MEHIrepy

OBnaseHue CTyIEHTaMH METOAOJOTHEH U
IIPAKTUKOMN 3P PEKTHBHOTO yIpaBiIeHUS
IOBEICHUEM M B3aUMOJCHCTBUEM JIIOJIEU
nyTeM 3¢ heKTHBHOTO UCIIOJIb30BaHUS
JUAEPCKUX KayecTB, CTUJICH, METO0B BIUSHUS
Ha ypOBHE MPEANPUATHS, PETUOHA U CTPAHBI B
1EJIOM

Mastering the methodology and practice of
effective management of people's behavior and
interaction by effective use of leadership qualities,
styles, methods of influence at the level of the
enterprise, region and country as a whole

Oxvtmy nHamuoiceci / Pezyiomameul 00yuenus / Learning

outcomes

Kyperbl coTrTi askTaraHHaH KeiliH Ourim
ajlymbLiap

— OackapyIbslH  Oapnblk  JAeHreiniepinaeri
yUBIMAApJaFel  KOMIOACHIBLIBIK ~ MOCENeNIepiH
TEOPUSIIBIK ~ JKOHE  MPAKTUKAIBIK  MICIIyTe
FBUIBIMH KO3KapacThIH MOHI MEH oJiCTepiH
TYCIHEe1;

— OacKapylIbUIbIK MIHAETTEpl IIelry YIIiH
KOIIOACIIBIIEIK, e’ OMITIKTIH HET13r1
TEOPHSITAPBIH KOJIIaHAIbI,

— JKeKke OAachbIHBIH apTHIKIIBLUTBIKTAPHI
KEMIIIUTIKTEPIH ChIHA OaraiaiiJibl;

— YKbBIMAAQ  KYMBIC  ICTEy;  OQJIEYMETTIK
MaHBI3/Ibl MOceleJiep MEH YAepiCTepi Taiaay,
TONTHIK  JUHAMUKA  VAEPICTEpIH  JKOHE
KOMaHJaHbl  KaJbIITACTBIPYy  KaFUAATTapbIH
OUTy HETi31HJE€ TONTHIK JKYMBICTBI THIMII
YUBIMIACTBIPA/IBI,

— TYJIFaapaiblk, TOITBIK JKOHE
YUBIMIACTHIPYIIBIIBIK ~ KOMMYHUKAIIHSIIAPTBI
Tanaay >koHe ko0anaiml;

— 1ICKepJiK KapbIM-KaTbIHAC JaFjblIapblHa He
O0omy;, op Typal Karmaiiapra OaHIaHBICTHI
OackapyIblH alyaH TYpJ CTWIbJEpIHE He

MCH

IHocae ycnewHoro
odyuawiuecs OyayT
— MOHUMATh CYHIHOCTh M METOAbl HAYYHOTO
MOJIX0/Ia K TEOPETUUECKOMY U MPAKTUYECKOMY
PELICHHIO TPOOIIEM JINJEPCTBA B OPTaHU3ALIUAX
Ha BCEX YPOBHSX YIPABIICHUS;

— WCTOJIB30BAaTh OCHOBHBIC TEOPUH JIUAECPCTBA
U BJIACTH /s pEUIeHHs YIpaBICHUYECKHX
3ajady;

3aBeplIeHHsl Kypca

— KPUTHUYCCKH OIICHMUBATDH JIUMYHBIC
JOCTOMHCTBA U HEJOCTATKU,
- pa6OTaTI> B KOJUICKTHBC, aHAJIMU3UPOBATH

COLIMAIBHO 3HAYMMBIE TPOOIIEMBI U TIPOIIECCHI,
3¢ HEKTUBHO OPraHU30BaTh IPYMNIOBYIO paboOTy
Ha OCHOBE 3HAHHUS MPOLECCOB TPYNIOBOM

JUHAMUKA ¥ TPUHOUIOB  (hOpMUpPOBaHUS
KOMaH/1bl;

— aHaJIu3upoBaThH U IIPOEKTUPOBATH
MEXIJINYHOCTHBIE, IpyNIOBbIE "

OpraHN3alMOHHbIE KOMMYHUKAIIUU

— o0najgaTh HaBBIKAMM JIEJIOBOTO OOIICHHUS;
MHOTOOOpa3HBIMH ~ CTHJIIMH ~ YIPaBJICHUS B
3aBUCUMOCTH  OT  DPa3jM4HBIX  CHUTYyalui;
METOJAAMM U METOJUMKAMHU  HCCIENOBaHUS

After successful
students will be
— understand the essence and methods of the
scientific approach to the theoretical and practical
solution of leadership problems in organizations at
all levels of management;

— use the basic theories of leadership and power to
solve management problems;

— critically evaluate personal
weaknesses;

— work in a team; analyze socially significant
problems and processes, effectively organize group
work based on knowledge of the processes of
group dynamics and the principles of team
formation;

— analyze and design interpersonal, group and
organizational communications;

— possess business communication skills; diverse
management styles depending on different
situations; methods and techniques for studying
leadership qualities, technologies for developing
leadership abilities

completion of the course,

strengths and
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00Jy; KeIIOaCHIbUIBIK KAaCHETTEp/Al 3epTTey
o/icTepi MEH 9dficTeMeNepiHe, KOmOacIIbUTbIK
KaOlmeTTepai MaMbITy TEXHOJOTHsIapblHA He
0oaanl

JHUACPCKUX KaueCTB, TEXHOJOTUSIMU Pa3BUTHUS
JUJIEPCKHUX CTIOCOOHOCTEN

Kypcmoty Kbickawa mazmynut / Kpamkoe cooepacanue kypca / Course summary

KembacIpIBIKTEIH ~ TaOMFAaTel MEH  MOHI.
KembacubLibIk JKOHE MEHEHKMEHT.
KembacbUIbIKTHIH AOCTY Pl KOHIETITUSIIAPHIL.
Kem0acblIbIKTIH WHHOBAIUSIIBIK
KOHIENIUsUTapel. Tonrap, KOMaHJaiap >KOHE
KoMaHJ1a Kypy. KemoacibiHbIH 1aMyBbl.
Osrepicrepai  JKy3ere  acelpy  Ke3iHjeri
KemoOacIbUIBIK. Kembacubuibik Maceenepi.

ITpupoga u cymHocTs nuaepcersa. Jlnaepcrso u

MEHEDKMEHT.  TpagulMOHHBIE  KOHLEHIUU
nuaepcTBa.  VIHHOBanMOHHBIE — KOHUEMIUU
JMIepCcTBa. ['pynmsbi, KOMAaH/IbI Hu

KoMaH1000pa3oBanue. Pa3Burue nuaepa.
JlunepcTBO MPHU OCYIIECTBICHUH H3MCHEHUIA.
[IpoGnems! uaepcTBa.

The nature and essence of leadership. Leadership
and management. The traditional concept of
leadership. The innovative concept of leadership.
groups, teams, and team building. The
development of a leader. leadership in
implementing change. The issue of leadership.

Bazoaprama sncemexuiici / Pykosooumens npozpammet | Programme manager

Ecimxau I'.E.

To6suroB K.T.

‘ To6s10B K.T.

14




Huxniozuemi o3apa apekemmecy ymuxacot / Imuka unkirosuenozo esaumoodeiicmeus | Ethics of inclusive interaction

OKy maxcamut / Yueonasn uens | Purpose

CryneHTTep apachlHIa HHKIIO3HMBTI  ©3apa
OPEKETTECTIKTIH HWHKIIO3UBTI MOICHHETI MEH

dopMHUpOBaHUE y CTYACHTOB HHKIIIO3UBHOM
KYJIbTYpbl U  COIMAIBHO-TICUXOJIOTHYECKUX

Formation of an inclusive culture and socio-
psychological foundations of inclusive interaction

QNICYMETTIK-TICUXOJIOTHSUTBIK HETI3/IepiH | OCHOB MHKJIFO3UBHOTO B3aMMOICHCTBUSI among students
KaJIBINITACTBIPY

Oxvimy namuceci / Pezynomamol 00yuenus / Learning outcomes
Kyperbl corri askraranHan keiiin 0Oidim | ITociie  ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
aJymbLIap odyuarommecst OyayT students will be
— QJIEyMETTIK-TICUXOJIOTUSITBIK OimiMai | — MPUMEHATH CcolMaIbHO-TIcuXonorunyeckue | — apply  socio-psychological — knowledge in
MYreaeK azaMIapMeH KapbIM-KaThIHACTA | 3HAHHMSA BO B3aMMOJAEHUCTBHHM C JjumaMu c | interaction with persons with disabilities;
KOJIIaHy; OB3; — apply personal competencies to form
— JKeKe Ky3BIpeTTep KOJIJaHy MYTeIeKTEpPMEH | — MPUMEHSATh JIMYHOCTHBIE KOMIIETEHIMH | constructive interaction with persons with
KOHCTPYKTHBTI KapbIM-KaThIHACTHI | i (opmupoBanuss  KoHcTpykTtuBHOro | disabilities

KAJIBIITACTBIPY YILIH

B3anmoeiicTeus ¢ smmamu ¢ OB3

Kypcmuiy kvickawa mazmynot / Kpamkoe codepicanue kypca | Course summary

WNuknro3ust  Oemiri  peTiHAE KapbIM-KaThIHAC
STHKachl. VHKIIIO3MBTI ©3apa OpeKeTTEeCTIKTIH
NICUXOJIOTHSUIBIK ~ Herizzepi.  Myreaekrepai
OHAITY  JKOHE  QJICYMETTIK-TICUXOJIOTHSITBIK
Oeflimaey  Mocenenepi;  KOMMYHUKATHBTIK
KY3BIPETTLIIK,03apa OpPEKET €Ty ITHUKAChl MEH
MOJIEHUETI, MYTeleKTep/Ii Ka0bL11ay
CTEPEOTHIITEPIH JKEHY JXOHE OJIAPMEH KapbIM-
KaTbIHAC Ke3iHJe KapbIM-KaTblHAC KeJeprijiepiH
YKEHY JKOJIJIapbl MEH 9MIICTEPI.

Ortuka OOIIeHUs Kak 4YacTb MHKIIIO3UU.
[Icuxonoruueckre OCHOBBI HHKIIFO3UBHOTO
B3auMoieicTBus. [Ipobnemsl peabunutanuu u
COLMAJIBHO-TICUXOJIOTUYECKOU ajanrtanuu
JUIl C WHBAJIWAHOCTHIO; KOMMYHHMKATHBHAs
KOMITETEHTHOCTh, ATHKA U KYJIbTypa B3aUMO-
JeUCTBUS, CIIOCOOBI U METO/bI MPEOA0JICHUS
CTEpEOTUIIOB BOCHPUSTHUS T c
MHBAJIUJHOCTBIO M IPEONOJEHUS KOMMYHH-

KAaTUBHBIX 0apbepoB NP OOIIEHUH C HUMH.

Ethics of communication as part of inclusion.
Psychological foundations of inclusive interaction.
Perception of people with disabilities in society
and culture. Problems of rehabilitation and socio-
psychological adaptation of persons with
disabilities; communicative competence, ethics and
culture of interaction, ways and methods of
overcoming stereotypes of perception of persons
with disabilities and overcoming communicative
barriers when communicating with them.

Bazoapnama scemexwici / Pykosooumens npozpammot | Prog

ramme manager

Ypnabaera JI.E.

[Tapxomenko N.A.

Paxmarymuna A.P.
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Onuweyim mexnuxa xcone onuieyoin yeaanovt meopuscol / Qouias meopus usmepenuii u usmepumenvnana mexuuxka / General theory of measurement

and measuring technique

OKy makcamut / Yueonas uenw | Purpose

Oiiey TEOpHsACHl, ONIIEY HOTHKEIEpiH OHILY
QITOPHUTMI, JJICKTPJIK J>KOHE DJICKTPJIK eMec

@opMUpOBaHHE  NOPEACTABICHHH O  TEOPHUH
WU3MEpEeHull, alroputMe 00pabOTKH pPe3yIbTaToOB

The formation of ideas about the theory of
measurements, the algorithm for processing the

miamManapibl  eJIIeyre  apHaJfaH  3JICKTp | U3MEpeHHH, YCTpOWCTBe M mpuHuune aevictBus | results of measurements, the device and the
OJIIIETIMTEPAIH  KYPBUIBIMBI ~ MEH  KYMBIC | DJIEKTPOU3MEPHUTEIIBHBIX VTS usmepenus | principle of operation of electrical measurements
NPUHIIKII TypaJibl TYCIHIK KaJIbIITACTHIPY ANEKTPUYECKUX M HEIICKTPUUCCKUX BEIUINH for measuring electrical and non-electrical
quantities
Oxvimy nomuaiceci | Pezyniomameut 00yuenusn | Learning outcomes

Kyperbl corTi asikraranHan keiiin  Oimim | Ilocsie 3aBepuieHusi Kypca o0ydaronmecst
ajnymbLIap oyayT

— eJley KypajlJapblH KOJAaHA kI, — I0JIb30BaThCSI U3MEPUTENBHBIMU IIPUOOpamu;

— eunuey KypajgapblH KOMIIBIOTEPMEH | — COIJIAaCOBBIBATH HM3MEPUTEIbHBIE MPUOOPHI C
yitecripeni, KOMITBIOTEPOM,;

— eJIIIeYy HOTHXENEPiH OHACH/II;
— oIIIIeY KATeIIKTePiH aHbIKTaN bl

— 00pabarbIBaTh pe3yibTaThl H3MEPEHUIA;
— ONpEJENSITh MOTPEIIHOCTH U3MEPEHUN

After successful completion of the course,
students will

— use measuring instruments;

— coordinate measuring devices with a computer;
— process measurement results;

— determine measurement errors

Ilpepexeusummepi / IIpepexeuzumot / Prerequisites

Mechanics

Study of physical devices, measuring systems,
technical devices and laboratory equipment, their
technical characteristics, areas of application and
features of operation.

MexaHnuka ‘ MexaHuka ‘
Kypcmuiy kbickawa mazmynot / Kpamkoe codepscanue Kypea | Course summary

Oniey KypalJdapblHBIH Kajlmbl curaTTaMackl. | OOmas XapakTepUCTUKa CpPEICTB HM3MEpPEHMM.
Karenikrep TEOPUSCHI. Oney | Teopus ITOIPELIHOCTEM. N3mepurenbHbie
TYPJAEHIIPriluTepi: TYCIHIT, JXIKTeNTyl, *YMBIC | MpeoOpa3oBaTeian: MOHATHE, Kiaccu(UKaIus,
MPUHIAII, KOJIJaHycalachl. DJIEKTp MIaMajapblH | IPHHIWAN  JCUCTBUS, O00JacTb  NPUMEHEHHUS.
eney Kypangapbl. CaHAbIK KypbUIFbLIap MeH | CpencTBa HM3MEpeHHs! SJEKTPUYECKMX BEIUYHH.
TypaeHaiprimrep. DNekTpiaik emec maManapasl | Llupposeie  mpubGopsl u  mpeoOpa3oBaTenu.
eJIILIey KypajJiapbl. CpencTBa H3MEpEHHUs HERJIEKTPUIECKUX BEJTUYMH.

Iocmpexeusummepi / [locmpexseusumet | Postrequisites

9J'IeKTp KOHC MarHC€Tu3m

3J'IeKTpI/ILIeCTBO 1 Maro€Tus3m

Electricity and Magnetism

Bazoaprama ncemexuiici / Pykosooumens npozpammet | Programme manager

Baseurora A.IO. Basenrosa A.IO.

Valentova A.J.
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Konoenuacusnanzan xyu pusuxacel / Quzuxa kondencuposannozo cocmosanus / Matter Physics

OKy makcamwt / Yueonas yens | Purpose

3aTTRIH KOHACHCANMSUIAHFaH KYHiHIH KacHETTEepiH,
OHJIaFbl KYOBUIBICTApbl JKOHE MATEPHUSIHBIH OCHI
KYHiHIH epeKIIeIiKTePiH 3epTTey

N3yuenue CBOICTB

MaTepuu

KoHmeHcupoBannoro | Study of the properties of the condensed state of matter,
COCTOSIHMSI BeELIeCTBa, Npoucxoasmmx B Hewm | the phenomena occurring in it and the features of this
SABJICHUN U OCOOEHHOCTEM maHHOro cocrosHus | state of matter

Oxvimy namuoiceci | Pezyremamut o6yuenus | Learning outcomes

Kypersl  ¢oTTi  afgKTraranHaH  KeiliH = Olrim
aJymbLIap

— 3aTTHIH KOHJICHCAIMSTIaHFaH
€pEeKIIeTiKTepiH TYCIHe/];

— KpHUCTaIABI JkKOHE aMOp(THl KAaTTBl 3aTTapAblH
KYPBUIBIMBIH TYCIHE];

— KOHJEHCalMsIaHFaH opTazaa OonaTelH
KYOBUTBICTapAbIH (DU3HKANBIK TaOWFAThIH TYCIHAIpE
ouremi

KYHiHIH

ITocae 3aBepuIeHus1 Kypca 00ydyaronuecs

— TIOHUMAaTh OCOOEHHOCTH KOHJCHCHPOBAHHOTO
COCTOSIHUSI BEILIECTBA,

— TIOHUMATh CTPYKTYPY KPHCTAJUIMYECKHX W
aMOp(HBIX TBEPIbIX TEI;

— OOBSICHATH (U3UYECKYI0 TPUPONLY SIBICHUIA,
MIPOUCXOSIINX B KOHJCHCHPOBAHHBIX CpeJax

After successful completion of the course, students
Oyayr will
— understand the features of the condensed state of

— understand the structure of crystalline and
amorphous solids;

— explain the physical nature of phenomena occurring
in condensed media

IHpepexeusummepi / Ilpepexeuzumot / Prerequisites

MexaHuka | MexaHuka | Mechanics
Kypcmuinxsickawa masmynst / Kpamkoe codepacanue kypea | Course summary
KonzneHcanusinanran Ky#izeri 3aTtapabiH | CTpyKTypHBIE 0COOCHHOCTH Bemects, | Structural features of substances in a condensed state;
KYPBUTBIM/IBIK epEKIIeITKTEP; 3aTTBIH | HAXOIMIIUXCS B KOHICHCHPOBaHHOM coctosiHuu; | Properties of the condensed state of matter; Basic laws
KOHJICHCAIIMSUIAaHFAaH KYWIiHIH KacueTtepi; anektp, | CBolicTBa KOHJICHCUPOBAHHOTO cocrosuus | of behavior of condensed media in electric, magnetic
MarHuT KOHE KBLTY epicrepinzeri | BemectBa, OcHoBHble 3akoHbl  moBenenus | and thermal fields

KOHJICHCAIIUSUIAHFAH OPTAJIap/blH MiHE3-KYJIKbIHBIH
HET13Ti 3aHJaphl.

KOHACHCHPOBAHHBIX CpE€A B  JJICKTPHUYCCKUX,
MAarduTHBIX U TCIIJIOBBIX ITOJIAX

Iocmpexeuzummepi / ITocmpexeuzumut | Postrequisites

DIEKTp KOHE MarHeTU3M,
DNEKTPOTEeXHUKA OOMBIHIIA MTPAKTHKYM,
DNEKTPOTEXHUKA

DIEeKTPUIECTBO U MarHETHU3M,
[IpakTuKyM 1O 3IEKTPOTEXHUKE,
ONEeKTpOTEXHUKA

Electricity and Magnetism,
Practice electric engineering,
Electric engineering

Bazoapnama scemexuiici / Pykosooumens npozpammet | Programme manager

BanenToBa A.1O.

| Basienrosa A.1O. |

Valentova A.J.
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Teopusanvik mexanuka / Teopemuueckasa mexanuka / Theoretical Mechanics

Oky maxcamul / Yueonas yenw / Purpose

Knaccukanbik Jlarpanx xoHe

MPUHIMIITEP] MEH TEHACYJIEPIH KaJIbIITaCThIPY

I'amunbTOH-
SIko0M MeXaHHMKACBIHBIH HETI3r1 YFBIMAAPbIH,

dopmMupoBaHUE OCHOBHBIX TTOHSATHH,
MPUHIUIIOB W YPaBHEHHM KJIACCHYECKOM
MexaHuku Jlarpamxka u ['amunbToHa-Ak00m

Formation of basic concepts, principles and
equations of classical mechanics of Lagrange and
Hamilton-Jacobi

After successful completion of the course,
students will
understand
mechanics;

— use basic equations;

the principles of classical

— solve typical tasks;

— understand philosophical and methodological
problems of mechanics;

— understand the area of applicability of classical
mechanics;

Oxvimy namuoiceci | Pezynomamot 00yuenus | Learning outcomes
Kypersl corTi asikrarannan keiin Oiaim | [locse 3aBepuieHusi Kypca o0y4aromuecst
ajqymbLiap OyayT
— KIACCHKaJbIK MEXaHWKa TMPUHIMUNTEP 1H | — MOHUMAaTh  NPHHIMUIBI  KIACCHYECKON
TYCiHEe1; MEXaHUKH,
— Heri3ri TeHaeysiep/i nainanana Oinen; — HCIOJIb30BaTh OCHOBHBIE YPAaBHEHUS;
— THNTIK MIHAETTEPI MEIIe/i; — pemiaTh TUIIOBBIC 3a/1a4H;
— MEXaHHUKaHBIH bunmocopusIbIK JKOHE | — TIOHHUMATh dbunocodckue u
o/TiCHaMAaJIBIK MOceJIeNIepiH TyCiHe i, METOJIOJIOTHYECKHE TIPOOJIEMbI MEXaHHKH,
— KJIACCHKAJBIK MEXaHWUKaHBIH KOJIJAHBULY | — TOHMMaTh  OOJIACTh  MPUMEHUMOCTH
caJlaChblH TYCIHE/I]; KJIACCUYECKON MEXaHHKH;
— muddepeHIMAIABIK TEHACYJICPAIH HEri3ri | — pa3Iuvarh OCHOBHBIE BU/IbI

TYPJIEPIH aXbIpaTaIbl,

MPUHIMIITEPIH TYKBIPHIMIANIBI,

— TCOPHAJIBIK q)HSI/IKaHI)IH MaTEMAaTUKAJIbIK

anmapaTblH MEHrepei

KJIACCHUKAJIBIK MCXAaHUKAHBbIH 3aHAdapbl MCH

g hepeHIMATBEHBIX YPaBHEHUH;
— (dopmynupoBaTh 3aKOHBl M TMPUHIUIIBI
KJIACCUYECKOW MEXaHUKH,

BJIaCTH MaTEMATHYCCKUM
TEOPETUUECKON (UBHUKU

anmnaparom

— distinguish between the main of
differential equations;

— formulate the laws and principles of classical
mechanics;

— be able to use mathematical apparatus of

theoretical physics

types

Ilpepexsuzummepi / Ilpepexeusumut / Prerequisites

MexaHuKa,
Teoperuxanbik (pu3nka Heriznepi 2

MexaHuKa,
OCHOBBI TEOPETUYECKOIN PHU3UKH 2

Mechanics,
Fundamentals of Theoretical Physics2

Kypcmuinkvickawa masmynot | Kpamkoe codepacanue xKypca |

Course summary

Herisri
Cakrany

Koszranbic
Koszransic

YFBIMAAP. TeHJeYepl.

3aHAaphl.

tepbemictep. KaTTel JeHEHIH  KO3FaJbICHI.

Kanonnpik Tenaeymnep. Y3MIKCI3 OpTa-HETI3Ti

YFRIMAAp MexaHWKacel. Ko3ranmbic TeHueynepi.
Cakranmy 3apmapel. Kosraibic TeHIEylepiH

TeHJeyJepiH
OipikTipy. bemmekrepain cokThiFbicyhl. Kimi

OcCHOBHbIE TOHATHS. YPaBHEHUS JBUKCHUS.
3aKOHBI COXpPAHEHUS. WNurerpupoBanue
YpaBHEHUI JIBUKCHUS. CTOJIKHOBEHHE
yacTull. Mambele KkoneOaHus. JIBukeHHe
TBepaoro tena. KaHoOHWYECKHE ypaBHEHUS.
[ToHsTHA MEXAHUKH CIUIOLIHBIX CPEL

Basic concepts. Equations of motion. Conservation
laws. Integration of the equations of motion.
Particle collision. Small fluctuations. Rigid body
movement. Canonical equations. Continuum
mechanics concepts
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OipikTipy. bemmekrepain cokThiFbicybl. Kimri
tepbemictep. KaTTel JeHEHIH  KO3FaJbICHI.
Kanon bk TEeHEeYJIep. Tyrac oprta
MEXaHUKACBIHBIH TYCIHIT1

Ilocmpexsusummepi / [locmpexsuszumut | Postrequisites

DneKTpoAMHAMUKA,
KBaHTTBIK MEXaHUKA

DNeKTpoANHAMUKA,
KBanToBas MexaHunka

Electrodynamics,
Quantum Mechanics

bazoaprama scemexuiici / Pykosooumens npozpammut | Prog

ramme manager

Hynckuit M.M.

Hynckuit M.M.

Dunskiy M.M.
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Y30ikciz mexanuxa / Mexanuxa cnaownvix cped / Continuum mechanics

Oky maxcamul / Yueonas yenw / Purpose

Tyrac opra MexaHMKAChIHBIH HETi3T1 3aHJapbiH
MeHrepy, OeHiHmiK ToHAepAl OKy  YIIiH
(UBUKANBIK ~ 3€pTTEY  OMICTEpiH  KOJJIaHy
KY3BIPETiH KAIBINTACTHIPY

OcBocHHME OCHOBHBIX 3aKOHOB MEXaHUKH
CIUIOLIHBIX cpen, ¢dbopmupoBanue
KOMIIETCHIIUM  MCIIOJb30BAHUS  METOJOB
(GU3NYECKUX HCCIEAOBAHUMA ISl U3YyYCHHS
IpOGUIBHBIX TUCIMILIMH

Masteringthe basic laws of continuum mechanics,
the formation of competence in the use of methods
of physical research to study specialized disciplines

OKbimy

Hamuoiceci | Pesynemamot o6yuenus | Learning outcomes

Kypersl coTTi asikraranHaH KeiiH Olrim
aJIlylibL1ap

— TYTac OpTaHbIH CBI3BIKTHI emMec
MEXaHUKACBIHBIH HET13T1 TYCIHIKTEepiH TYCiHeni,
— ecenTepin MaTeMaTUKAIIbIK

TY>KBIPBIMIAPBIH KAJBINTACTHIPA/IbI,

— TyTac OpTa MEXaHWUKAChl ECENTEpiH MIemry
oicTepiH TIOKIpUOEIe KOJIIaHA b,

— ecenTepAl Ieuly YIIH MaTeMaTHKaJbIK
omicTepai KOJIaHAIbI;

— CYMBIKTBIKTAp MEH ra3jap MEeXaHHKACBIHBIH
3aHJapbl MEH TEHIEyJIepiH Nai1ananaisl,

— TyTac  OpTa  MEXaHUKAChIHBIH  HETI3ri
MPUHIIAIITEP1 MeH aKCUOMAaJIapbIH
TY>KBIPBIMIAN I

IMocne 3aBepuieHns Kypca o0yuyarwuiuecs
oyayr

— TIOHUMATh OCHOBHBIC TTOHSTHSA
HEJIMHEMHON MEXaHHUKHU CIUIOUIHBIX CPEN;

— (opmynupoBaTth MaTeMaTHYeCKHE
IIOCTaHOBKM 3a7a4;

— NIPUMEHSTh Ha IPAKTUKE METOJIbl PELICHUS
3a7a4 MEXAHUKU CIUIOIIHBIX CPEN;

— HCIIOJIB30BaTh MaTeMaTHYEeCKHE METOJIbI
JUISL peuIeHus 3a/1ay;

— HCNOJB30BATh 3aKOHBl W yYPaBHEHMS
MEXaHHUKH KUJKOCTEH U ra3os,

— (opMynupoBaTh OCHOBHBIC TPHUHIUIBI U
AKCUOMBI MEXAHUKH CIIOIIHBIX CPE.l

After successful completion of the course,
students will

— understand the basic concepts of nonlinear
mechanics of continuous media;

— formulate mathematical problem statements;

— apply in practice methods for solving problems
of continuum mechanics;

— use mathematical methods to solve problems;

— use the laws and equations of fluid mechanics
and gases;

— formulate the basic principles and axioms of
continuum mechanics

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

MexaHuKa,
Teoperukayblk pusnka Herizaepi 2

MexaHuKa,
OCHOBBI TEOPETHUECKON PU3NKU2

Mechanics,
Fundamentals of Theoretical Physics2

Kypcmuiy koickawa mazmynot | Kpamkoe cooepcanue xypea |

Course summary

Nnean  CyWbIKTBIK.  TYTKBIp  CYMBIKTBIK.
TypOyneHTTimik. [Ilexapa KabaTTapsbl.
CyHBIKTBIKTAFBI JKbUTy ©TKI3TIITIK. Jnuddy3us.
Jp16b1c. COKKBI TONKBIHAAPHI. bip enmemi ra3
arbiHbl.  CepHiMIUTIK  TEOPUSACHIHBIH  HETI3r1
TeHjaeynepi. ©O3exkTep MeH IUIaCTHHAIAP/bIH

WUneanpHast KUOKOCTh. Bs3kas KUIKOCTB.
TypOyneHTHOCTb. [Torpanuunbie CIIOH.
TennonpoBoAHOCTh B XUAKOCTH. Juddy3us.
3ByK. YnapHbie BOHBL. OZHOMEpPHBIN MOTOK
rasa. OCHOBHBIE  ypaBHEHHS  TEOPUH

ynpyroctd. PaBHOBecue  cTepkHEW W

Perfect liquid. Viscous liquid. Turbulence. Border
layers. Thermal conductivity in a liquid. Diffusion.
Sound. Shock waves. One-dimensional gas flow.
Basic equations of the theory of elasticity.
Equilibrium of rods and plates. Elastic waves.
Dislocation. Thermal conductivity and viscosity of
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Terne-TeH/Iri. Cepmimi TOJKBIHIAAP. | NIACTHH. Yrpyrue BodHbL Jluciokaruu. | solids.
Hucnokarusi.  KatTel  aeHenepiiH  KbUTy | TerionpoBOIHOCTh M BI3KOCTh TBEPIBIX TEIL.
OTKI3TIIITIT] KOHE TYTKBIPJIBIFHI.

Ilocmpexsusummepi / [locmpexeuszumat | Postrequisites

DJIeKTpOIMHAMHUKA, DJIeKTpOIMHAMHMKA, Electrodynamics,
KBaHTTBIK MeXaHHUKa KBanToBas MexaHHKa Quantum mechanics
Bazoaprama scemexwiici / Pykosooumens npozpammet | Programme manager
Hyuckuit M.M. Hyuckuit M.M. Dunskiy M.M.
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2 3 Kypc CTydeHTTepiHe apHAJIFAaH YIEKTUBTIK MoHAeP / DIeKTUBHbIE JUCIUILINHBI JIs1 cTyaeHToB 3 Kypca / Elective

courses for 3rd year students

Paouoobaiinansic scone meneguoenue / Paouoceaso u menesuoenue / Radio communication and television

OKy maxcamut / Yueonasn uens | Purpose

OcCBl KYpBUIFBUIAP/IBIH JKYMBICBIH CHUTIATTAWTHIH
pPaguodJIEeKTPOHUKA MEH (DU3UKAHBIH HETI3TI
3aHIaphl MEH OJICTEpiH KOJJAHY apKbUIBI
PalMOTEXHUKAIIBIK KOHE TEeJCAUTAPIIBIK
KYPBUIFBUIAPABI  TaJijay  JKOHE  CHHTE3JCY
O/IiICTEpiH 3epTTey

N3yueHne MeTONOB aHamu3a M CUHTE3a
PaaMOTEXHUYECKUX u TEJIEBU3NOHHBIX
YCTPOMCTB IIyT€M IPUMEHEHUS OCHOBHBIX
3aKOHOB M METOJOB pPaJMONIEKTPOHUKH H
GU3MKK, OMHCHIBAIOIIMX  PabOTy  3TUX
YCTPOMCTB

Study of methods of analysis and synthesis of radio
and television devices by applying the basic laws
and methods of radio electronics and physics,
describing the operation of these devices

Okbimy

Hamuceci / Pezynemamot ooyuenusn / Learning outcomes

Kypersl corTi asikraranHaH KeiiH Olrim
aJIylibLiap

— arMmocdepana >KOHE Fapblll KEHICTITiHIe
PaIMOTONIKBIHAAPIBIH TapallyblHa OaiJIaHBICTHI
KYOBUIBICTap IbIH MOHIH TYCIHEI;

— MareMaTHKa KOHE KOMITBIOTEPITIK
Oarapiiamanap OMICTEPIHIH KOMETIMEH
aHTeHHaJap MeH ¢uaepiepal  MOJeIbley
o/licTepiH MEHTepe/il;

— PagMOKAOBULIAFBIN JKOHE paavoTapaTyIbl
KYPBUIFBUIAP/IBIH JKYMBIC ICT€Y HMPUHLUII MEH
MNPUHLMIITIK CXeMachl Typajbl TYCIHIKKE He
0oJ1aibl;

— Oakpliay-enmiey  SkaOIbIFBIH  TaljganaHa
OTBIPBIT, PATUOKHUIIK  KYPBUIFbUIAPBIH/AFbI
aKayJapAbl Tajjlay oSKOHE 13[ey OAicTepiH
MEHIepe/i;

— POK xone XKK mypeic xymbIc icTeyiH
CBIHU Oaraianibl;

— YKBIMJIA AKYMBIC 1CTEeH/I1;

Ilocne 3aBepiieHusi Kypca oOydarommecst
oyayT

— TOHUMATh CYIIHOCTb SIBJIEHUM, CBA3aHHBIX
c pacnpocTpaHeHUuEM pPaaroBOJH B
aTMocdepe ¥ KOCMUYECKOM IIPOCTPAHCTBE;

— BIAJCTh METOIaMH MOJIEITUPOBAHHUS
aHTEeHH W (UAEepOB C TOMOIIBI METOJO0B
MAaTEMaTUKU U KOMIIBIOTEPHBIX IPOrPaAMM;

— UMETh  NOPEACTaBICHHE O  IPUHLHIE
JEWCTBUA W NPUHIUIIHAAIBHOM  CXeMe
paluONpUEMHBIX M paauoNEpPEeNaroOlInX
YCTPOWCTB;

— BIIQJETh METOJAaMM aHajdu3a U IOoHCKa

HEUCTIPAaBHOCTEN B PaaroYacTOTHBIX
yCTpOMCTBaxX c HCMOJIb30BAHUEM
KOHTPOJIbHO-U3MEPUTEIBHOTO
o0opyoBaHNs;

— KpUTUYECKH OLEHUBaThb IPAaBUIBHOCTH
¢ynkunonuposanus POC u BUY;

— paboTaTh B KOJUIEKTHBE;

After successful completion of the course,
students will be

— to understand the essence of the phenomena
associated with the propagation of radio waves in
the atmosphere and outer space;

— be proficient in the methods of modeling
antennas and feeders using the methods of
mathematics and computer programs;

— have an idea of the principle of operation and
the schematic diagram of radio receiving and radio
transmitting devices;

— be proficient in methods of analysis and
troubleshooting in radio frequency devices using
control and measuring equipment;

— critically assess the correctness of the
functioning of the RES and VChU,

— work in a team;

— analyze and design basic radio engineering
devices and systems;

— have an idea of the principles of functioning of
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— OasaIblK  pPaJMOTEXHHUKAJIBIK  KYPBUIFBLIAP
MEH XYHeNnepi Tanuay >koHe Ko0atai 1bl

— Tenmexuzap OKyHenmepiHiH JKYMBIC  icTey
NPUHIUNTEP] TypaJIbl TYCIHIKKE He 00Ia]Ibl

— aHAIU3UPOBATh U IIPOEKTHPOBATH 0a30BbIE
PaIMOTEXHUYECKUE YCTPONCTBA U CUCTEMBI

— HMMETb IPEACTABICHHE O IPUHLUIIAX
(YHKIIMOHMPOBAHUS TEJICBU3MOHHBIX CUCTEM

television systems

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

DNEKTPOHUKA XKOHE CXEMOTEXHHUKA HeTi3Iepi

‘ OCHOBBI QJICKTPOHHMKHU U CXCMOTCXHUKA

| Fundamentals of Electronics and Circuit design

Kypcmoin kbickawa mazmynst / Kpamxoe cooepycanue kypea | Course summary

Kipicne mon. Paamoxwuinik crekTpin Oemy.
AHTeHHanap, OJIapIbIH CHIaTTamMasapsl.
Baitnanpic xeninepi MeH apHanapbl. CUTHAIIBI
MOYJISIMSIIAY KOHE NeMOIYIsius. Teneaunap
CUTHAJIapBIHbIH ~ cTaHgapTTapbl. CHyTHUKTIK
tenequnap. Kabempmik — Tenemumap — KOHE
Teneauaap xemiepi 6oibiHma MHTEpHET. ¥ sIbl
OaiiiaHpIc. DIEKTPOHBIK HABUTALUS JKyHemnepi.
Panmonoxkamms.

Benenne B mpeamer.  Pacrnpenenenue
paauoYacTOTHOTO CIEKTpa. AHTEHHBI, HUX
XapaKTepUCTUKU. JIMHMM M KaHaIbl CBS3H.
Moaynsiuuss W AEMOAYJSLMS  CUTHAJA.
CrangapTsl TEIECBU3UOHHBIX CHT'HAJIOB.
CnyrHukoBoe — TeneBuzaeHue.  KaOembHoe
teneBugeHre U MHTtepHer mo nuHuAM TB.
CoroBass cBsi3b. CHCTEMBI  DJIEKTPOHHOMU
HaBUTanuu. Pagnoiaokanys.

Introduction to the subject. Allocation of the radio
frequency spectrum. Antennas, their
characteristics.  Lines and  channels  of
communication. Signal modulation and
demodulation. Television signal standards. Satellite
television. Cable TV and Internet via TV lines.
Cellular. Electronic navigation systems. Radar.

Ilocmpexsusummepi / [locmpexsuszumat | Postrequisites

CaHJpIK JIEKTPOHUKA,
TYPMBICTBIK 3JIEKTPOHHUKA JKOHE
AIEKTPOTEXHUKA

Hudposas aneKTpoHMKA,
BBITOBAs 37IEKTPOHUKA U SIICKTPOTEXHUKA

Digital Electronics,
Consumer Electronics and Electrical Engineering

Bazoaprama scemexuici / Pykosooumens npocpammeot | Programme manager

Maprsistok FO.I1.

‘ Maprtsiatok FO.I1.

MartyniukYu.P.
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Axnapammeul oepinic xcyiienepi / Cucmemut nepedauu ungopmayuu / Data transmission system

OKy maxcamut / Yueonasn uens | Purpose

Aknapar OepyliH oOpTYpJl TOCUIACPIH JKOHE
Oaiinanpic

N3ydyenue pa3nuuHbIX CHOCOOOB mepenadu

Study of various ways of transferring information

KBI3METTEPiH yibIMIacTeIpy | mHGOpMalM W TpUHOUIOB opranu3aunuu | and the principles of organizing communication

NPUHIMITEPIH 3epPTTEY ciyx0 CBsI3H services
Oxvimy nomuaiceci | Pezyiomameut 00yuenusn | Learning outcomes

Kyperbl carTi asikraranHaH keiiin 6igim | [Tocie 3aBepmennsi kypca odydaroummecsi | After successful completion of the course,
aJTymbLIap oyayT students will be
— Kazipri 3aMaHfbl BJEKTp OalJIaHBICHIHBIH | — ONpPENeIsATh OCHOBHBIE Bunabl | — define  the main  types of modern
XoHe xabapiamanmap MEH Jepekrepiai Oepy | coBpeMeHHON — 3iekTpocBssu  u  cetw | telecommunications and  networks for the
KeJIIepiHiH HEri3ri TYPJIEpiH aHBIKTAl ajabl; nepeaayd COOOIIEHHM U TaHHbBIX; transmission of messages and data;
— CHTHAJIIap/Ibl MOTYJISIUSIIAY KOHE | — NMpHUMEHATh  HoHATHS o  Meroxax | — apply the concepts of signal modulation and
xabapyiaMaHbl ~ KOATAy  OJiCTepi  Typajbl | MOAYJISLMM CUTHAJIOB W  KoaupoBanuu | message coding methods;
TYCIHIKTEp/II KOIAaHaIbL; COOOIICHHS; — have information about communication
— OaifjlaHpiCc  apHalapbl  JKOHE  TapaTy | — MMETh CBejJeHMs O KaHamax cBssu u | channels and main nodes of transmission systems;
KYHENIepiHiH  HEeTi3ri  TopamnTapsl  Typaibl | OCHOBHBIX Y3JIaX CHCTEM Iepeayu; — to understand the features of building digital
MOJIIMETTEP Il MEHTepe/i; — MOHHMMATh  OCOOEHHOCTH  IOCTpOeHHs | transmission systems;
— CaHJbIK Tapary KyHenepin KYpYy | LM(POBHIX CHCTEM IE€pelauH; — classify radio receiving and transmitting
epEKINEeTIKTEPiH TYCIHE/I]; — knmaccubunupoBarh paguonpuémusie u | devices, antennas and feeder devices

— paguo JKOHE pajuo Tapary KypbUIFbLIAPbIH,
aHTEHHaJIap MEH QUAep KYPbUIFbUIAPBIH JKIKTEH
anapl,

— BEKTOpJap TYPIHIE CUTHAJIJAP/Ibl YCHIHAIBL;
— Oaimanpic  apHachIHIAa  akmapatr  Oepy
KBIJIIAM/IBIFBIH €CENTeN anaipl;

— TEJIEKOMMYHUKAIUUIBIK TpaduKTI ecenTei
aJ1ajibl

paaMonepesaone yCcTpoicTBa, aHTEHHbBI U
(bunepHble yCTPOICTBa,
— TPEICTABJIATH CUTHAJIBI B BUJIE BEKTOPOB;

— pPacCCUUTBIBATH CKOpPOCTb nepeaadn
I/IH(I)OpMaI_[I/II/I B KaHaJi€ CBS3U,
— PpacCUUThIBAThH TGJICKOMMyHI/IKaHI/IOHHHﬁ

Tpauk

— to represent signals in the form of vectors,

— calculate the speed of information transmission
in the communication channel

— calculate telecommunication traffic

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

9J'IeKTp KOHC MAaru€Tu3mM

aﬂeKTpI/I‘ICCTBO N MaroHcTusm

Electricity and Magnetism

Kypcmuiy kbickawa mazmynst | Kpamxoe codepicanue xkypca | Course summary

Axnapartel Oepy Typanbl kaimbl TyciHik. | OOmme mnonsTHs o nepermade mHpopmanuu. | General concepts of information transfer.
OnexTp OaiinaHbic xy#enepi. | Cucrembr  anmektpocBs3u.  Cranmaprusanust | Telecommunication systems. Standardization of
TeneKkoMMyHHUKAITUSUTBIK KEJIePl | TeIeKOMMYHHKAIIMOHHBIX cereii. | telecommunication networks. Telecommunication
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cTaHgapTTay. DJeKTp OaiaHbIChl JKeTiIepiHiH | Apxurekrypa cereil snekrpocBs3u. Jlumuum | network — architecture.  Communication  lines.
ApXUTEKTYPACHI. baiinanbic Kemdinepi. | cBizu.  Metoabl  pasmenenus  kanainoB. | Channel separation methods. Local area networks.
Apnanapabl 6exry amictepi. Xeprimikti ecenrey | JIokaabHbIE BBIYHCITUTCIILHBIC ceru. | Equipment for analog telephone networks. Cellular
Kemiyepi.  AHnanmortel  TenedoH  okeniepin | OO0opynoBaHue aHanmoroBeix  TenedoHHBIX | Networks. Radio communication systems

xKaOmplkTay.  Ysuibl  Oaiyanbic  okeniiepi. | cetel. Cetm  cortoBod  cBs3u.  CucTembl

Panuobaiinaneic xylenepi pPaNOCBS3N
Ilocmpexsusummepi / [locmpexsuszumut | Postrequisites
TypaeHaiprilKypbUIFbLIap MEH HHTEpdEHcTep, IIpeoGpa3oBarenbHbIE YCTPOHCTBA U Converting devices and interfaces, Microprocessor
MHuUKpOnpoIecCOpIIbIK TEXHHUKA, PagnoTexHuka unTepdeiicsl, MUKporpoLeccopHas TeXHHKa, technology, Workshop on radio engineering
IPAKTHKYMbI [TpakTHKyM O paTUOTEXHUKE

Bazoapnama scemexwici / Pykosodumens npozpammot | Programme manager

BanenTora A.IO. BanenTora A.IO. Valentova A.J.
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JKacoin snepzemuxansviy pusuxanvix nezizoepi | @uzuueckue ocrnosnl 3enenou anepzemuxu | Physical basics of material science

OKy maxcamut / Yueonasn uens | Purpose

Kopmaran  KEHICTIKTE JKOHE  KOMIPCYTEK
SHEPTUSICBIMEH OallIaHBICTBI €MEC JIHEPTHSIHBI
cakTay >KoHe Oejy mpolecTepiHiH (u3uKachl
TypaJibl OUTIMJI KJIBITACTBIPY

Cdopmuponatb 3HAHMS o buzuke
MPOIIECCOB HAKOIUIEHUS M  paclpeleseHus
SHEPTUHU B OKPYKAIOIIEM MPOCTPAHCTBE U HE
CBA3aHHBIMU C YIVIEBOJIOPOJHON SHEPreTUKON

To form knowledge on the physics of the processes
of energy accumulation and distribution in the
surrounding space and not related to hydrocarbon
energy

Oxvimy

namuoiceci | Pesynemamot o6yuenus | Learning outcomes

Kypcrbl  coTTi
ajlymbLiap

— DHEprus  Ke3JAepiHiH TaOWFM  OpTaHbIH
9KOJIOTHUSUIBIK JKaFIaiiblHa dCEPiH TYCIHY;

— DJHEeprusl KOe3JepiHIH THIMIUINIH JKoHE
OJIAP.IBTH SKOJIOTHSUTBUIBIK JOPEKECIH aHBIKTAY;
— DHEPrusi Ke3JAepiH XKIKTey;

— CaJIBICTBIPMAJIbI SHEPTHsI KOPBIH aHBIKTAY,

— JKYHEHIH KyaT TYTBIHY JOPEKECIH ecenrey

— DHEPIWsiHBIH Oanamalibl Ke3JepiH 3eprrey
KOHE OJIAP/BIH YHEPTHsI THUIMIIUTITIH aHBIKTAY

asIKTaraHHAH KeHiH OliiM

IMocsie 3aBepuieHUs1 Kypca o0ydaroumecst
oyayT

— IOHMMATb  BO3JEHCTBUE
SHEPrUM Ha IKOJOTHUYECKOE
IIPUPOJAHOU CPENIbL;

— onpeaenatsy KIIJ[ SHEproumcTroyHUKOB H
CTEIEHb UX DKOJIOTHYHOCTH,

— KJIacCU(PUIIUPOBATh HICTOUYHUKH SHEPTHUH;
— ONpEeNeNsTh
sHepro3arac;
— BBIUUCISITh CTEICHb JYHEPTrONOTPEOJICHUS
CHCTEMBI

— HCCJEeN0BaTh albTEPHATUBHBIE UCTOUYHUKHU
SHEPIUU u OTIPENENATh X
sHeprodhPeKTUBHOCTU

HCTOYHUKOB
COCTOAHHC

OTHOCHUTEILHBIN

After successful
students will be
— understand the impact of energy sources on the
ecological state of the natural environment;

— determine the efficiency of energy sources and
the degree of their environmental friendliness;

— classify energy sources;

— determine the relative energy reserve;

— calculate the degree of energy consumption of
the system

— explore alternative energy
determine their energy efficiency

completion of the course,

sources and

Ipepexsuzummepi | Ilpepexeuzumot | Prerequisites

DIIEKTp KOHE MAarHETU3M,
Monekynanblk pu3uka

DIIeKTPUUYECTBO U MAarHETHU3M,
MosznekynsapHas puznka

Electricity and Magnetism,
Molecular Physics

Kypcmuiy kvickawa mazmynwt | Kpamxoe codepycanue Kypca |

Course summary

KazakcranHbiH OThIH-3HepreTukanslK | CoBpeMeHHOe  cocTossHMe — TomumBHO — — | The current state of the fuel and energy complex of
KEIICHIHIH Ka3ipri armaiibl. DHeprusi ajxyablH | dHepreTudeckoro komiuiekca Kazaxcrana. | Kazakhstan. Traditional methods of energy
JOCTYPJI TOCUIACpl JKOHE SKOJOTHUSIIBIK oHE | TpaauilMOHHBIC cocobbl  mosydenust | production and environmental and economic
KOHOMHKAIIBIK Macenenep. JKea SHEpPrusChiH | SHEPTHU U JKOJIOTHYEeCKHe U SKoHoMuueckue | problems.  Theoretical  foundations of  the
KOJIJIaHY/IbIH TEOPHUSUTBIK HeTi3epl uaeansl | mpoOIeMbl. Teopernueckue ocuoBsl | application of wind energy Theory of an ideal
el TypOWHACHIHBIH TEOpHUACHL. BHOOTHIHIBI | MpuMeHeHus:  SHepruu  Betpa  Teopus | windmill. Application of biofuels. Other non-
KOJIJIaHy. OHEprusiHbIH 0acka JOCTYpil eMecC | HIealIbHOTO BETpSIKA. ITpumenenue | traditional and alternative types of energy.
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xkoHe Oamama  Typiaepi.  octypai
KAHAPTHUIATBIH ~ KOHE  Oanmamaisl
KO3IepiH  KOJIaHy/IbIH
HKOHOMHKAJIBIK Maceenepi

SHEPrus
9KOJIOTUSIIBIK ~ JKOHE

eMec,

OouoromnuBa. Jlpyrue HeTpaJWLMOHHBIE H
albTEPHATUBHBIC BU/IbI SHEPTUH.
DKOJIOTHYECKHE U IKOHOMUYECKHE POOIeMBbI
MIPUMEHEHUS HETPaTUIOHHBIX,
BO300OHOBIISIEMBIX u aJIbTEePHATUBHBIX
HWCTOYHHKOB SHEPTUU

Environmental and economic problems of using
unconventional, renewable and alternative energy
sources

Ilocmpexsusummepi / Ilocmpexsuszumut | Postrequisites

TYPMBICTBIK 3JIEKTPOHHUKA JKOHE
JNEKTPOTEXHUKA

briToBas OJICKTPOHHKA U BJICKTPOTCXHUKA

Consumer electronics and electrotechnic

bazoaprama scemexuiici / Pykosooumens npozpammut | Prog

ramme manager

IToesxanos B.M.

IToesxanos B.M.

Poezdalov V.M.
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Mamepuanmanyowin puzuxanoik nezizoepi | @usuueckue ocnosvt mamepuanosedenusn | Physical basics of material science

Oky maxcamul / Yueonas yenw / Purpose

Op Typii  (UHMKANBIK  KYPBUIBIMIAPIbI
MaKCaTThI Typae KypyFa  HeTi3JeNrexH
MaTepUAIAPAbIH KACHETTEPIiH KaJBIITACTHIPY
3aHJIBUTBIKTAPhI Typabl, COHJIaif-aK
MaTepuaiIapAblH Oenriyi Oip KiacTapblHa TOH
KAayBIMJACTBIK TICH aWbIPMAIIBIIBIKTAD TYypPaJbl
TYCIHIKTEP/lI TAMBITY

Pa3BuTie TNOHMMaHUA O 3aKOHOMEPHOCTSX
(dbopMHUpOBaHHUA ~ CBOICTB MaTepuaos,
UCXOJS W3 LEJICHAIIPABICHHOIO CO3JaHMs UX
pa3nuyHON (U3NYECKON CTPYKTYPHI, a TaKXKe
00 OOIIHOCTH M pa3IUYMsIX, NPUCYIIUX TEM
WJIY MHBIM KJIacCaM MaTepUalloB

Developing an understanding of the patterns of
formation of the properties of materials, based on
the purposeful creation of their different physical
structures, as well as the commonality and
differences inherent in certain classes of materials

Oxvimy nomuoiceci | Pezyiomameut o0yuenusn | Learning outcomes
Kyperbl corTi askraranHan keiiin 0iiim | [Tocie 3aBepmenusi kypca odyuarommecs | After successful completion of the course,
aJIymbLIap oyayT students will be
— MaTepualTaHy FbUIBIMBIHIA KOJIAAHBLIATBIH | — IOHMMaTh OCHOBHBIC MOHATHS, TepMmuHbL, | — understand the basic concepts, terms,
HeTi3ri YFBIMIAP/IBL, TEPMHUHJCP/I, | ONpelelicHus, 00BeKThI, cpeacTBa, meronsl, | definitions, objects, tools, methods used in

aHbIKTaMajap/bl, OOBEKTUICPAl, Kypaaaap/bl,
onicTepai TYCiHy;

— Marepuangap/blH JKIKTeIyiH KOJ/IaHy;

— 3aTTap MEH MaTepHaAapAblH KYPbUIbIMBI
TEOPUSACHIHBIH HET13/IEpiH, METAIL KOHE MeTaJll
eMec  MaTepuanjapAblH  KYpbUIBIMBI ~ MEH
KACHETTEPIHIH  KAJBINTACy  3aHJbUIBIKTapbIH
KOJI/IaHy;

— OHIIpic  TeH
MaTepuaiapaa
MOHIH TYCIHAIPY;

naijajlany  JKarJanblHIa
0onaTblH  KYOBUIBICTap/IbIH

HCIIOJIb3YCMBIC B MATCPUAJIOBEICHHUU

— HCIOJb30BaTh KJIacCH(DUKAIIIO
MaTepHalloB;

— HCIIOJIBb30BaTb OCHOBLI TCOPHUU CTPOCHHUA

BEUIECTB M MaTepHalioB, 3aKOHOMEpPHOCTU
(bopMHpOBaHUSA  CTPYKTYpbl U  CBOWCTB
METAITNYECKUX U HEMETaJTTNYECKUX
MaTepHalIoB;

— OOBACHATH CYLIHOCTB SIBIICHUH,

MODpOUCXOAAIINX B Marc€pHaiax B YCIOBHUAX
IIPOM3BOACTBA M OKCILTyaTalllH,

materials science;

— use the classification of materials;

— use the fundamentals of the theory of the
structure of substances and materials, patterns of
formation of the structure and properties of
metallic and non-metallic materials;

— explain the essence of the phenomena occurring
in materials under production and operation
conditions;

— apply modern methods
properties of materials;

of studying the

— MaTrepualapAblH KaCHETTepiH 3epTTeYAiH | — NPUMEHSTh COBPEMEHHBIC Meroasl | — to evaluate the structure of materials, their
3aMaHayH JIICTEPiH KOJIaHy; HCCIIEIOBAaHMsI CBOWCTB MAaTEPHAJIOB; resistance to external factors in the conditions of
— najjana"y, cakray JKOHE TachIMaljay | — IPOBOAUTH OLIEHKY CTPYKTYphI | Operation, storage and transportation;
KarJaublHAAa MAaTepUANIAPJbIH  KYPBUIBIMBIH, | MaTepHUAJIOB, YCTOMYUBOCTH 150. K | — assign thermal treatment to obtain the specified
ONlapAbIH  CBHIPTKBI  (DaKTOpJApIbIH OCEpIHE | BO3ACHCTBHUIO BHEIITHUX (haxkTopoB B | properties;

TO3IMALIITIH Oaraay; YCIOBUSX  OJKCIUTyaTallud, XpaHEHHs U

— OepuireH KacHeTTepl ajly YIIiH TepMUSUIBIK | TPAHCIIOPTHPOBKH,
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OHJICY/l TaFalbIHIAHBI3

— Ha3HayaTh TEPMHUYECYI0 OOpabOTKy s
TMIOJIyYEHUs 3aJaHHBIX CBOWCTB

Ilpepexeusummepi | Ilpepexeuszumot | Prerequisites

DNeKTp KOHE MAarHETH3M,
MonekynanslK pusznka

DJIEKTPUUYECTBO U MarHeTU3M,
MonekynspHas ¢pu3uka

Electricity and Magnetism,

Molecular Physics

Kypcmuiy kvickawa mazmynwt | Kpamxoe codepacanue Kypca | Course summary

Kasipri marepuanrany minnerrepi. Kpucranasik
JIeHeNep i KypbuibIMbL Kpucramnorpadus
ayieMeHTTepl.  MeTtangapablH — KYpPBUIBIMIBIK
EPeKIICITIKTEpPl JKOHE OJapJblH KacHeTTepi.
Kopeitnanmapasia Kyl auarpammanapsl. Meramn
emec marepuangap. EHri3y MeH aybICTBIPYAbIH
KaTrThl  epiTiHainepi. KypbuiblM  akaymiapsl.
Huddy3us xoHe eo3iH-031  auddysusnay
KpUCTAJIIbl €Mec KaTThl 3aTrrap. Karrtel
NEHENEePIH  TEOPHSUIBIK ~ OEpIKTIri.  KaTThl
JICHENIEPIIH HAKThI OCpIKTIT1.KaTThI JICHEIepACTi
aKayJap MEH apbIKTap Typaibl TYCiHiK. JKbuty
OTKI3TIMITIK 1eH ANEKTP OTKI3TIIITIK
Oaiinanpicbl. MeTangapIbIH KOPPO3USICHI.

3agaud COBPEMEHHOTO MaTepHaIOBEICHMUS.
CtpoeHue KPUCTAUTMYECKHUX TEl. DJIEMEHTHI
kpuctamorpadguu. OCOOCHHOCTH CTPOCHUS
METAUIOB M HMX CBOMCTBAa. JluarpamMmbl
coctosgHus  cmiaBoB.  HeMeramnmueckue
Marepuaibl. TBepbie PACTBOPHI BHEIPEHUS H

3aMeleHUs. Hedextor CTPYKTYpBHI.
Huddyszus u camoaudhysus
Hexpucramnnueckue TBEpJIbIC Tela.

Teopernyeckas MTPOYHOCTh TBEPIBIX TEII.
Peannnas MIPOYHOCTH TBEPIBIX Tel.
[IpencraBnenue o naedekTax W TpEIIMHAX B
TBEpABIX Tesiax. CBs3b TEIUIOMPOBOJIHOCTH U
AJIEKTPONPOBOAHOCTH. KOppO3usi METaIOB.

Tasks of modern materials science. The structure
of crystalline bodies. Elements of crystallography.
Features of the structure of metals and their
properties. Diagrams of the state of alloys. Non-
metallic materials. Solid solutions of introduction
and substitution. Structural defects. Diffusion and

self-diffusion

are non-crystalline

solids.

Theoretical strength of solids. The real strength of
solids. Representation of defects and cracks in
solids. The relationship of thermal conductivity
and electrical conductivity. Corrosion of metals.

Ilocmpexsusummepi / [locmpexeuszumat | Postrequisites

TYPMBICTBIK 3JIEKTPOHHUKA JKOHE
JJIEKTPOTEXHUKA

BbriToBas OJICKTPOHHKA U BJICKTPOTCXHUKA

Consumer electronics and electrotechnic

Bazoaprama scemexuici / Pykosooumens npozpammet | Prog

ramme manager

IToesxanos B.M.

Iloesxanos B.M.

Poezdalov V.M.
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Amomouvik puszuka / Amomnasn pusuxa / Atomic Physics

OKy makcamwt / Yueonas yens | Purpose

ATOMHBIH (DH3UKAIBIK TEOPHSICHIHBIH KOpiHiCTEepiH
(pM3UKAIBIK KYOBUIBICTAp MEH IIaMaiap apachIHaFbl
OaifyIaHpIC PETIH/AE THICTI MATEMAaTHKAIIBIK JIEHTeHIe
CUTIATTAFAHBIH, TPAKTHKAIBIK ToXKipuOe MeEH
SKCHEPUMEHTTIH Kallbulaybl Oakbliay peTiHae

YcBoeHHE TIPEACTABICHUA (QU3NYECKON TEOpHH

aToma KaK 00001eHne HaOIIOACHHS,
MPAaKTUYECKOTO  OMBITAa M OKCIEPUMEHTA,
U3JI0KCHHYIO Ha COOTBETCTBYIOIIEM

MAaTe€MaTU4€CKOM YPOBHC, KaK CBA3b MCKAY

Learning of the concepts of the physical theory of the
atom as a generalization of observation, practical
experience and experiment, stated at the appropriate
mathematical level, as a connection between physical
phenomena and quantities

MEHrepyi (bu3UUCCKUMH SIBICHUSAMH M BEJTHYHHAMHU

Oxvimy namuoiceci | Pezyremamut o6yuenus | Learning outcomes
Kypcerbl  corTi  asikraranHaH  keifin  Oimim | [Tocsie 3aBepmienusi Kypca ooyuarommecs | After successful completion of the course, students
aJymbLIap oyayT will be

— aroM (M3MKACBIHBIH HETI3rl 3aHIapblH JKOHE
OJIapJIbIH MAaTEMAaTUKAJIBIK OPHETIH TYCIHEI;

— Herisri (U3HWKANBIK KYOBUIBICTApABI, OJapibl
0aKpIIay JKOHE JKCIEPHMEHTTIK 3epTTey SICTepiH
TyCiHei;

— aTOMJBIK-MOJICKYJIBIK ~ JIeHTeiile  KBAHTTHIK
KYOBUTBICTAap Typalbl TYCIHIKKE e OOMabl;

— KBAaHTTBHIK (U3HWKAaHBIH, aTOM
SKCHEPUMEHTTIK HEri3/1epiH TYCiHe ],
— (U3MKAJBIK MOJENBACP MEH THIIOTe3aap/IblH
KOJIJIAHBUTY TIEKTePi Typallbl TYCIHIKKE e 00JaIbl

TCOPHUACHIHBIH

— MOHMMAaTh OCHOBHBIE 3aKOHBI aTOMHOH (PH3HKH
U X MaTeMaTU4eCKOE BBIPAKECHHE,

— NOHMMaTh OCHOBHBIC (HM3WYECKHE SBICHHS,
METOJIbl UX HAOJIOACHUI U HKCIIEPUMEHTAIBHOTO
UCCIIeJOBaHNUS,

— HMMETh MPEJCTABICHUE O KBAHTOBBIX SBJICHHUSX
Ha aTOMHO-MOJICKYJIIPHOM YPOBHE

— pa3duparbCsi B AKCHEPUMEHTAIBHBIX OCHOBAX
KBaHTOBOH (DU3HKHU, TEOPHU aTOMA;

— UMETh IpeCTaBICHHE 0 rpaHuIax
PUMEHUMOCTH (PU3MUECKHUX MOJIENIEH U TUIIOTE3

— understand the basic laws of atomic physics and their
mathematical expression;

— understand basic physical phenomena, methods of
their observation and experimental research;

— have an idea of quantum phenomena at the atomic-
molecular level;

— to understand the experimental foundations of
guantum physics, the theory of the atom;

— have an idea of the limits of applicability of physical
models and hypotheses

Ipepexeusummepi / [lpepexsuszumot / Prerequisites

Orntrka, DIeKTpOANHAMIKA

OnTHKa, DIEeKTpOoJMHAMHKA

Optics, Electrodynamics

Kypcmuiy Kvickawa mazmynot / Kpamrkoe codepacanue kypca | Course summary

Bop Teopusicel, 6ip 371€KTPOH/IbI AaTOMHBIH KBaHTTHIK
TEOPHSICHI, KOII ANEKTPOHIBI aTOM/Iap, MOJIEKYJIaiap.
MaoxOypai coyneneny. KarTsl neHe.

Teopus bopa, KBanToBas Teopus
OJTHOZJIEKTPOHHOTO aTOMa, MHOTO3JIEKTPOHHBIE
aToMmbl, MoueKyibl. BBIHYXJEHHOE W3IIy4EeHHE.
TBépnoe Teno.

Bohr's theory, Quantum theory of one-electron atom,
many-electron atoms, Molecules. Stimulated radiation.
Solid state.

Iocmpexeusummepi / Ilocmpexsuszumet | Postrequisites

Anponsik ¢usnka, XKXorapsl sHEprus xxoHe

SAnepHas pusmnka, Pusnka BEICOKHX SHEPTUH H

Nuclear physics, High energy physics and elementary

OeuttiexTep HU3NKACHI AJICMEHTAPHBIX YaCTHI] particles
Bazoapnama scemexuici / Pykosooumens npozpammst | Programme manager
Jysckmii M.M. | Hyscknii M.M. | Dunskiy M.M.

30




Acmpogpuzuka nezizoepi / Ocnoevl acmpogusuxu / Basics of Astrophysics

OkKy maxcamot / Yueonasn yens | Purpose

AcTpodu3HKaHbIH €cenTepi dIiCTepiMEH, OHBIH
TapUXbIMEH KOHE OJIEMHIH FBUIBIMU OcitHeciH
KaJIBIITACTBIPY/IaFbl MAHBI3IbIIBIFBIMEH TAHBICY

3HAKOMCTBO C 3aJayaMH M  METOJaMH
acTpopu3UKH, €€ UCTOpUEH U 3HAYCHUEM IS
bopMupOBaHUs HAYYHOIN KapTHHBI MHpa

Acquaintance with the tasks and methods of
astrophysics, its history and significance for the
formation of a scientific picture of the world

OKbimy

Hamuoceci | Pesynemamot o6yuenus | Learning outcomes

Kypersl corTi askraranHaH KeiiH O0inim
alymbLiap

— KelOip acTpopU3UKaIBIK ecenTepai menen;
— FaJaMJarbl KEHICTIK-YaKbIT ayKbIMBIH
TYCiHEe];

— acmaH JIeHeNepiHiH maiija Oolybl MeH
IBOJIIOIMSICHIH TYCIHE/];

— QJIEMHIH KYPaMbIH TYCiHE/],

— OYKLUI aJIEeMHIH KYPBUIBIMBI MEH IBOJIFOIUSCHI
Typajbl TYCiHIKKE ue 00J1ajbl;

— aJaMHBIH FaJlaMJIaFbl OPHBIH TYCIHE],

— FBUIBIMH JYHHE TaHBIMFa He 0O0JIaIbl

IMocne 3aBepuieHns Kypca o0yuyarwuiuecs
oyayr

— pemiatb HEKOTOPhIE acTpodU3HUECKUe
3aJ1a4y,

— TIOHMMaTh IPOCTPAHCTBEHHO-BPEMEHHBIE
MaciTadbl Bo BeeneHHoi;

— TIOHUMAaTh MPOUCXOXKJIECHUE M IBOJIOLIHIO
HeOECHBIX TEII,

— TIOHMMATh cocTaB BceeHnou;

— UMETh TMpEACTaBICHUE O CTPYKType U
3BOIIOIMY BeeneHHOoM Kak 1elIoro;

— MOHHUMAaTh MECTO 4YeJIoBeKa BO BceleHHoid;
— HMMETh HAYYHOE MUPOBO33pEHNUE

After successful completion of the course,
students will be

— solve some astrophysical problems;

— understand space-time scales in the Universe;

— understand the origin and evolution of celestial
bodies;

— understand the composition of the Universe;

— have an idea of the structure and evolution of
the Universe as a system;

— understand the place of man in the Universe;
— have a scientific outlook

Ilpepexsuzummepi / Ilpepexeusumut / Prerequisites

OnTuka, DNeKTpoIMHaMHKa

‘ OnTuka, J1eKTpOAMHAMUKA

| Optics, Electrodynamics

Kypcmuiy kvickawa mazmynwt / Kpamkoe codepicanue kypca | Course summary

Kipicne. Actpodusukagarel KEHICTIK-yaKbIT
aykpiMbl.  Coynme  mbirapy.  Pagmanusinbik

TaceIMajaay TEOPUSCHIHBIH Heri3/epi.
AcTtpodu3ukanbk OakbulaylapablH (U3HKAIBIK
HIEKTEeyJepi. Kiaccukanslx KOCMOJIOTHUSI.

KappikTeiH ~ Tapamybl.  KpI3bUI  BIFBICYBL.
KraccukanblK KOCMOJIOTUSHBIH KUBIHJBIKTAPHI.
biniMi 1pi MacmTaOThl KYpPbUIBIMBI MEH OJEM.
Kynasznap. Kannsr mamimerrep. KypbUibIMbl
MOHE 3BOJONUACHL. JKyJI/IbI3[bl SBONIOIUSHBIH

Beenenue. [TpocTpaHcTBEHHO-BpEMEHHbBIE
Macmtabbl B actpodusuke. M3nydenwue.
OCHOBBI  TEOpUM TNEpeHOCa  M3JIyYeHHUs.
duznyeckue OrpaHUYEHUs] acCTPOPUINYECKUX
HaOmoaeHuit. Kiaccuueckass KOCMOJIOTHS.
Pacnpoctpanenue csera. KpacHoe cmelienue.
TpynHocTH — KiaccM4eckodl  KOCMOJIOTHH.
O6pazoBanue KpYITHOMacIITaOHOM
CTpykTypbl Bcenennoit. 3Be3npl. OOmue

ceenenusa. Ctpoerne u 3Bomorus. OctaTku

Introduction. Space-time scales in astrophysics.
Radiation. Fundamentals of the theory of radiation
transfer. Physical limitations of astrophysical
observations... Classical cosmology. Light spread.
Red shift. Difficulties of classical cosmology.
Formation of the large-scale structure of the
Universe. Stars. General information. Structure and
evolution. Remnants of stellar evolution
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KaJIABbIKTApPbI

‘ 3BE3JHON DBOJIIOLUA

Ilocmpexeusummepi / [locmpexeuszumut | Postrequisites

S nposbik

¢dusuka, JKorapbl SHEpPrus XKoHE
OemmexTep pU3NKACHI

Snepnas pusnka, @u3nKa BBICOKHX SHEPTHMA
Y DJIEMEHTAPHbBIX YaCTHUII

Nuclear physics, High energy physics and
elementary particles

Bazoaprama scemexuwiici / Pykosooumenw npozpammet | Programme manager

Hyncknii M.M.

| Jlynckuit M.M.

Dunskiy M.M.
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3 4 Kypc CTyJeHTTepiHe apHAJFaH YJIeKTHBTIK MIHAeP / DIeKTUBHBIE JUCIHUIJIMHBI JJIs1 cTyAeHTOB 4 Kypca / Elective

courses for 4th year students

Hoponwvix puzuxa / Aoepnas puzuxa / Nuclear Physics

OkKy maxcamot / Yueonasn yens | Purpose

Cy0OaToMIbIK MHKpOdJeMIe OonaThlH HETi3Ti

3HaKOMCTBO C OCHOBHBIMH AACPHO-

Acquaintance with the main nuclear-physical

SPOJIBIK-(PU3UKAIIBIK KYOBUIBICTAPMEH, oJiapibl | pusndeckumu sBICHUSAMH, npoucxomsmmmu | phenomena  occurring in the  subatomic
TEOPHSUTBIK ~ TYCIHY JKOHE OKCIEPUMEHTTIK | B Cy0aTOMHOM MHKpomupe, Mmeromgamu ux | microworld, methods of their theoretical
0aKpLIay 9ICTEPIMEH TAHBICY TEOPETUYECCKOTO OCMBICJICHUS u | understanding and experimental observation
HKCIIEPUMEHTATLHOTO HAOJIIOICHUS
Oxvimy namuaiceci | Pesynomamot o6yuenus | Learning outcomes

Kyperbl corTi askraranHan keifin 0ijim | [Tociie 3aBepmenusi kypca odyuaromumecs | After successful completion of the course,
aJIymbLIap oyayT students will be

— MaTepusHbl  YHBIMAACTBIPYJIBIH  SAPOJBIK | — (opmynupoBaTh  3akoHbl  mportekanusi | — to formulate the laws of the course of physical

neHredinge (QU3MKaiIblK MPOLECTEPIIH KYPY
3aHIBUTBIKTAPBIH TYKBIPBIMIAMIBI;

— SAIpOJBIK (PU3KMKa MEH 3JIeMEHTap O6JIIIeKTep
(U3UKAaCBIHBIH  Ka3ipri mpoOjemManapbl MEH
HICTTIIMETeH MOceyesepi Typajbl TYCIiHIKKE ne
0omasl;

— PaJAMOAKTUBTLIIKTIH Kbl 3aHIBUIBIKTAPbIH
TYCiHe],

— ecenTepi Lemei;

— ajeMeHTap OeJIIEKTEepAiH JKIKTEIylH >XoHe
OJNIapJIbIH KACHETTEPiH TONTACTHIPAIBI;

— 3aMaHayd FHUIBIMH ammapaTypamMeH KYMBIC
1ICTeN i,

— S7po KYPBUIBIMBIHBIH
TEOpHUsTIAPbIMEH TaHbIC OOJabI

Heri3ri

(U3MUECKUX TPOLIECCOB HA SJEPHOM YPOBHE
OpraHu3ali MaTepHUH,

— HMEThb TPEJCTAaBICHUE O COBPEMEHHBIX
npo0ieMax W HEpemEHHBIX mpoliiemMax
AnepHoi Qu3MKe W (U3NKE SIeMEHTapHBIX
YacTHll;

— TIOHMMAaTh oOuiue
palMoOaKTUBHOCTH,

— pelaTh 3a/1a4H;

— yMeTb KJacCU(PULMPOBATh 3JIEMEHTapHbIE
YaCTHUIIbl U UX CBOMCTBA;

3aKOHOMEPHOCTH

— paboTaTh C COBPEMEHHOW  Hay4YHOU
anmaparypoi;
— 3HAaKOMbl C  OCHOBHBIMH  TEOPHUSIMHU

CTPOEHHS sIIEP

processes at the nuclear level of the organization
of matter;

— have an idea of modern problems and unsolved
problems of nuclear physics and elementary
particle physics;

— understand the general patterns of radioactivity
— to solve problems;

— be able to classify elementary particles and their
properties;

— work with modern scientific equipment;

— be familiar with the basic theories of nuclear
structure

Ilpepexsuzummepi / Ilpepexeusumut / Prerequisites

ATtomabIK (u3nka, Actpodusnka Herizaepi

AtomHast puzuka, OCHOBBI aCTPOPHU3UKH

Atomic physics, Basics of Astrophysics

Kypcmuiy kbickawa mazmynst / Kpamxoe cooepicanue kypca | Course summary

Kipicnie. SnponapiblH Kypambl, KYpbUIBIMBI

Beenenne. ®usuka cocrasa, cTpykrypsl | Introduction. Physics of composition, structure and
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KOHE  JMHAMHKAachl  (DU3HKACHI. O3apa
opekeTTecyliH  ImKi  Kymrepi.  Saposbik
MoJIeNbaep. SMpoiblK peaknusuiap (U3HKAcHL.
ATOM SIIpONapbIHBIH O6MiHyl KOHE CHHTE3I.
PagnoakTuBTi BLIBIPAY (U3MKACHI.
PamnoakTHBTUIIK JKOHE HWOHJAYIIBI COYIICICHY
Typiepi. SIOponblK  coyJeneHyIiH ~ 3aTIeH
opekerTecyi. DieMeHTap OeJIIeKTep MeEH
FAPBIITHIK coyienep. KommanOansl  SAPOIIBIK
¢dusmnka.

JUHAMUKA  sifep. BHyTpusimepHble  CHIIBI
B3auMozeucTBus. Snepusie monenu. dusuka
SIACpHBIX — peakuuii. [lenenue W cuHTE3
aTOMHBIX sjep. Duszuka pagruoaKTUBHOTO

pacnana. PagnoakTHBHOCTE U  BHOBI
HOHU3UPYIOLIUX U3JIy4CHUH.
B3aumoneiicTBre  SIAEPHBIX HMBJIYYEHUH C
BEILIECTBOM. ODJEMEHTapHblE YacCTUIBI U

KocMudeckue Jydd. llpukmannas spepHas
¢dusnka.

dynamics

of nuclei.

Intranuclear forces of

interaction. Nuclear models. Physics of nuclear
reactions. Fission and synthesis of atomic nuclei.
Physics of radioactive decay. Radioactivity and
types of ionizing radiation. Interaction of nuclear
radiation with matter. Elementary particles and
cosmic rays. Applied Nuclear Physics.

Bazoapnama scemexuwici / Pykosooumenv npozpammot | Prog

ramme manager

Hyncknit M.M.

| Jynckniit M.M.

Dunskiy M.M.
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Kozapul anepeus sncone oonuexkmep gusukacel / Qusuka evlcoxux Inepeuil u nemenmapnvix wacmuy / High energy physics and elementary

particles

OKy makcamut / Yueonas uenw | Purpose
Onementrap Oemmiekrep onemiHe KemieHi | DopMupoBaHue komruiekcHoro | The formation of a complex worldview on the
IYHUCTAHBIM/IBI KAJIBINITACTHIPY, OJapblH 63apa | MUPOBO33peHHss Ha Mup djeMmentapubix | World of elementary particles, their interaction and
OpeKeTTeCyl JKOHE e3apa OpeKeTTeCyi, Kasipri | 4acTwuil, ux B3aUMO/ICHCTBUE u | interconversion, study of the structure of the
JeHreweri MaTepus KYPBUIBIMBIHBIH | B3aUMOIIPEBpAIllEHUE, H3y4eHHE CTPYKTYypy | Structure of matter at the modern level
KYPBUIBIMBIH 3€PTTEY CTPOCHHSI MATEPUHU HA COBPEMEHHOM YPOBHE

Oxvtmy namuoiceci | Pezyiomameul 06yuenus | Learning outcomes

Kypcerbl corTi asikrarannaH keiiin 6igim | [Tocie 3aBepmienusi kypca odyuarommmecsi | After successful completion of the course,
aJymbLiap oyayT students will be

— MAaTepUSHBIH KYPBUIBIMBIH Ka3ipri JaeHremmae
TYCiHei,

— DJeMeHTap OOJIIeKTepiH JKIKTEIyiH >KoHEe
ipremie3apa opeKeTTeCyJepliH KacHeTTepiH
ouren;

— Kazipri 3aMaHFbl TEXHHUKaJa (QU3HKACBIHIA —
YACTKIIITEp TYCIHEI];

— KBapKTap apachIHIaFbI
MMOTEHIHAJIBIH aHBIKTANIbI;
— JKOFapbl SHEprusiap (U3UKACBIHBIH
3aMaHayH MoceselepiHe Ha3ap ayaapaibl

e3apa 9peKeTTecy

— INOHHUMATh CTPYKTYPY CTPOCHUC MaTCpuu
Ha COBPEMCHHOM YPOBHEC,

— 3HAeT KJIACCH(PHKAIMIO 3JIEMEHTAPHBIX
YacTUI] W CBOWCTBa (yHIAMEHTAIbHBIX
B3aMOIEUCTBUMH,

— pa30upaeTcsi B COBPEMCHHOH TEXHUKE
(bH3MKE BBICOKMX SHEPTUH — YCKOPHUTEIIAX;

— ompeeNseT MOTEHIMaA B3auMOJICHCTBUS
MEXKY KBapKaMu;

— OpHEHTUpYeTCs B COBPEMEHHBIX
npobseMax (GU3UKU BBICOKHX SHEPTHI

— understands the structure of matter at the
modern level;

— knows the classification of elementary particles
and the properties of fundamental interactions;

— understands modern technology, high-energy
physics — accelerators;

— determine the potential of interaction between
quarks;

— be guided in modern problems of high energy
physics

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

AToMIbIK (hu3uka, Actpodusuka Herizzuepi

| Aromnas dusuka, OcHOBBI acTpO(GH3UKH

| Fundamentals of Astrophysics, Atomic Physics

Kypcmuiy kvickawa mazmynwt / Kpamkoe codepicanue kypca | Course summary

Ipremi e3apa opekerrecynepniH Kacuerrtepi. | CoiicTBa bynnameHnranbHbIx | Properties of fundamental interactions.
Xorapsr SHEPIHUs (bU3MKaCBIHBIH | B3aMMOCHCTBHM. DKCcHepuMeHTanbHas Oa3a | Experimental base of high energy physics.
OKCIIEPUMEHTTIK 0a3achl. ©O3apa opekeTTecy | (DM3MKH BBHICOKMX dHepruit. Meroasl ananmusa | Methods for analyzing interaction processes. The
OpoIeCTEpiH  Tajajay  omicTepi.  3aTThIH | mporieccoB  B3ammoaeicTBus.  Ctpykrypa | structure of matter. Properties of quarks and gluons
KypbuibiMbl. KBapkTtap MeH rimooHmapasiH | MaTepun. CBolicTBa KBapkoB M TtooHOB U | and experiments on annihilation of electrons and
KacuerTepi KOHE AIIEKTPOHIAP MEH | PKCTIIEPUMEHTOB 110 aHHUTHJISIIMU 3JIEKTPOHOB | positrons. Big Bang Model. Exotic particles.

MO3UTPOHJAPABl JKOI0 TakipuOenepi. YIKeH

U 1o3UuTpoHOB. Moznens bosbmoro B3speisa.

Cosmic rays. Problems of high energy physics of
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Kapwutbic Mogenmi. DK30THKAIBIK OOJIIeKTe.
Fapeiuteik coynenep. 21 facblpiarbl KOFapbl
SHEPTusi PU3NKACBIHBIH MAcesenepi

Dk30THYeckue yactuilel. KocMuieckue ydm.
[IpoGnembr (u3MKK BBICOKMX d3Hepruii 21
BEKa

the 22nd century

bazoaprama scemexuiici / Pykosooumens npozpammut | Prog

ramme manager

Hynckuit M.M.

Hynckuit M.M.

Dunskiy M.M.
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Paouomexnuxa douvinua npakmuxkym / Ilpakmuxkym no paouomexnuke / Practice radio engineering

OKy maxcamut / Yueonasn uens | Purpose

Kasipri 3amanfbl OargapiiaMaliblK KaMTaMachl3

€Tyl MaiijlajlaHa OTBHIPHIN, PAJTUOICKTPOHIIBIK

KYpBUIFbLUIAPbI azipiey, MOJEJIBJIEY,
MOHT@XJay OHE PETKE KENTipy IarbLIapbiH
MEHIrepy

OgnaneBanue HaBbIKAMU pa3paboTKu,
MOJICJIUPOBAHUS, MOHTa)Xa M HaJaXKUBaHUSA
PaZAMOAIEKTPOHHBIX YCTPOMCTB c
HCII0JIb30BAHUEM COBPEMEHHOTO
MIPOrpaMMHOT0 O0ecreueHus

Mastering the skills of development, modeling,
installation and adjustment of electronic devices
using modern software

Okbvimy namuceci / Pezynomamut o0yuenusn / Learning outcomes
Kyperbl carri asikrarannaH keiiin 6utim | [Tocie 3aBepmennsi kypca odydaroummecsi | After successful completion of the course,
aJymbLIap oyayT students will be
— DIIEKTPOHJBIK KYPBUIFBIHBI jK00aay, a3ipyiey | — MOHMMaTh TEXHOJOTHUYECKyr0 Ienodky | — understand the technological chain of design,
KOHE  OHIIPYIIH TEXHOJIOTHSUIBIK Ti30CriH | MPOCKTUPOBAHUS, pa3paboTKu u | development and manufacture of an electronic
TYCiHemi; U3TOTOBIICHUSI JIEKTPOHHOTO YCTPOMCTBA,; device;

— aBTOMATTaHABIPBUIFaH jko0amay KyHenepin

naiijaiaHa OTBIPBIN, CXeMajapAbl JKoOaay
OMICTEpiH MEHTepei;
— DIEKTPOHABI  KaOABIKTBI ~ KYpy omicrepi

Typaibl TYCiHIKKE ue 0oassl;

— PDA-na akaynblkTapabl Taly >KOHE OJap.bl
KOSI aJlaIbl;

— PaZMO’JIEKTPOHABIK KYPBUIFbUIAP/IBIH KYMBIC
icTey mapaMmeTpiiepiH CbhIHM Oaranay »KoHe
OJIapJIbIH HET131H/1€ KOPBITHIH/BI JKacal alajbl;
— Oacna mIaTajmapblH 93ipiey JKOHE Kacay
ONiCTepiH MEHTepe;

— BJIaJCTb MCTOAAMU IMPOCKTUPOBAHUA CXCM
¢ ucnonns3oBanueM CAIIP;

— UMEThb TMpEeJCTaBIeHHE O MeETOIMKax
HaJIa)KUBaHUs PaauodJIEKTPOHHOU
anmnaparypsl;

— MPOBOAUTH MOMCK HEUcHpaBHOCTEH B POA
U YCTPAHATH UX;

— KPUTHYECKH  OLICHMBATb  I1apaMeETPhI
(YHKIIMOHUPOBAHUS PaguOdIIEKTPOHHBIX
YCTPOWCTB U JI€1aTh BBIBOJ HAa UX OCHOBE;

— BJIajeTh  MeToJaMH  pa3paboTKuM U
M3TOTOBJICHUS NIEYATHBIX IUIAT;

— PagNOdTEKTPOHIBIK KYPBUIFBUIAP/ABI | — UMETh  MPEACTaBICHHE O  METoJax
MOJICNIBJICY OJICTEepl Typadbl TYCIHIKKE €€ | MOJEIUPOBAHUS PaIrO3IEKTPOHHBIX
6o1a bl YCTPOMCTB

— own methods of designing circuits using CAD;
— have an idea of the methods of establishing
radio electronic equipment;

— search for faults in the electronic equipment and
eliminate them;

— critically assess the parameters of the
functioning of electronic devices and draw
conclusions based on them;

— master the methods of design and manufacture
of printed circuit boards;

— have an idea of the methods of modeling radio
electronic devices

Ilpepexsuzummepi / Ipepexeusumet / Prerequisites

TYpMBICTBIK 3JIEKTPOHHKA KOHE
JJIEKTPOTEXHUKA

briToBas QJICKTPOHHKA U 3JICKTPOTCXHUKA

Consumer electronics and electrotechnic

Kypcmoin kbickawa mazmynst / Kpamxoe cooepacanue kypca | Course summary

37




Kipicne. PaanosnexkTpoHABIK Ti30eKTep MeH
xyienep. Pagnosnementrep. Pagunosnemenrrep
apKbUIbl CHUTHAJJAPABIH  OTyl. JEKTPOHJbI
BaKKyM/JIbI JKOHE Ta3 TONTBIPBUIFAH JJIEMEHTTED.
XKaprbutaif  eTKi3rimiTep  KOHE  OJapAbIH
KacHueTTepi. Tpan3uctopsiH KOCBLTY
cxemMasapsl MeH AKYMBIC peXUMIEI.
Bbackapyrbt p-n aybICyMEH epic
TpaH3ucTopiapbl.  Kymeurtkimrep.  Opeker
npuHnmm. ['eHepatopiap.  AMILTUTYTATBIK
KULTIK JKoHE (ha3alIbIK KUK CHUITaTTaMallaphl.
Onepanusnelk KymenTkim. Pamgumoxabap sxoHe

pamguo  KaObuimay.  MmmynbCcTik — TeXHUKa
aJIeMEeHTTepi. buCTabmibai  ysAmIBIKTap MEH
tpurrepiaep.  lImuar  tpurrepi.  CaHbIK

KYPBUIFBUIAPABIH HETi3ri cxemanapbl. CaHIbIK
AJICKTPOHHMKA. AKnaparTbl OHJIeY MEH
CaKTayAbIH AJICKTPOH/IBIK KYPBUIFbLUIAPHI.

PannosnekTpoHHble 1enu U
Pagnosnementel.  [Ipoxoxnenue
yepes Pagnuo3JEMEHTHI.
ONEeKTPOHHBIE BaKKyMHbIE u
ra30HaIlOJIHECHHbBIE 3JIEMEHTHI.
[TonynpoBonnuku U ux cBoicTBa. CxeMbl
BKJIIOUEHUSI U PEKUMBI pabOThl TPAH3UCTOPA.
[ToneBbie TPaH3UCTOPHI C YNPABIAIOIIMM P-N
nepexonom. Ycwimutenu. [Ipuniun neicTpus.
['eneparopsl. AMIUIMTYAHO YacCTOTHBIE H
¢dazoBo YaCTOTHbIE XapaKTEPUCTHUKHU.
OneparnmonHslii  ycunurtenb. Panguonepenaua
U paguonpueM. OJIEMEHTbl HMITYJIbCHOU
TEXHUKHU. BucTaOMiIbHbIC SIMEUKU U TPUTTEPHI.

Beenenue.
CUCTCMBI.
CHUTHAJIOB

Tpurrep  Imuara.  OCHOBHBIE  CXEMBbI
U (pPOBBIX YCTPOMCTB. Hudposas
JJEKTPOHUKA.  DJEKTPOHHBIE  YCTPOMCTBA

nepepadOTKU U XpaHEHHsI HH(OpMAIIHH.

Introduction.
Radioelements.

Electronic circuits and systems.

Passage of signals through

radioelements. Electronic vacuum and gas-filled

cells.

Semiconductors

and their properties.

Switching circuits and operating modes of the
transistor. Field-effect transistors with a control pn

junction.
Generators.

Amplifiers.
Amplitude frequency and phase

Operating  principle.

frequency characteristics. Operational amplifier.
Radio transmission and radio reception. Elements
of impulse technology. Bistable cells and triggers.

Schmidt trigger.
electronics.

Digital

Basic circuits of digital devices.
Electronic  devices for

processing and storing information.

Bazoapnama scemexuwici / Pykosooumens npozpammot | Prog

ramme manager

Maprtsiatok FO.I1.

‘ Maprtsiatok FO.I1.

MartyniukYu.P.
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Anekmpomexnuka oouvinua npakmuxym / Ilpakmuxym no snekmpomexnuxe / Practice electric engineering

OKy maxcamut / Yueonasn uens | Purpose

DiekTp  MallMHANapbIHBIH  Tiz0ekTepingeri | @opMUpOBaHUE TEOPETUYECKHUX u | Formation of theoretical and practical knowledge,
OpoLecTeplli  TYCIHYyre  JKOHEe  TajjayFa | IpakTUYeCKMX 3HaHWi, obOecneunBaronie | providing the ability to understand and analyze
MYMKiHIIK ~ OepeTiH  TEOpHsUIBIK  KOHE | BOBMOXKHOCTh IIOHHMATh M aHAIM3MPOBaTh | Processes in the circuits of electrical machines

MPAKTUKAJIBIK OUTIMA1 KaJIBIITACTHIPY

IPONLECCCHI B LECIIAX DJICKTPUIYCCKUX MAlllMH

Oxvimy nomuoiceci / Pezyiomameut 00yuenusn / Learning outcomes
Kyperbl corri askraranHan keiiin 0Oidim | ITociie  ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
aJymbLIap odyuarommecst OyayT students will be
— DIIEKTP KYPBUIFBLIAPBIH TalayablH | — MOHHUMAaTh BaKHEWIMe KoinmvecTBeHHbe | — understand the most important quantitative
MaHBI3Abl  CaHABIK KOY(DOUIMEHTTEPI MEH | COOTHOIICHUS u METO/IbI amanu3a | relationships and methods of analysis of electrical
QMiCTEPiH TYCIHEI; AJIEKTPOTEXHUYECKUX YCTPOMCTB; devices;
— DJIEKTp Ti30eKTepi MeH OJIEKTPOMAarHUTTIK | — MPHMEHATh, MareMaTuueckuii ammapar | — apply the mathematical apparatus of methods

epICTEP/Ii ecenTey oAICTepiHIH MaTEMATHKAIIBIK
anmapaThiH KOJIaHAIbI;

— DJIGKTPOHJIBIK  Ti30CKTEpMaiH, TOKTapJIbIH,
KEepHEYIiH, KYaTTbIH napameTpIepin
KYpacTblpy, OKYy JKOHE  JKCHEPHUMEHTTIK
AHBIKTaNUIbL;

— aKmapaTThl KOpFayJblH OafmapiaMabik,
OargapiaManblK-anmapaTThIK KypalgapbiH
Oanray, perTey IJKOHE KBI3MET  KOpCETy
OOWBIHIIIA JKYMBICTBI  JKOCHApJaiibl  KoHE
YWBIMJIaCTHIPAIbI;

— KYpBUIFBUIApABl  OpHATy, OamTay KoHE

KbI3MET KOpCeTy, KociOu JaMyablH ©31H[IK
KYMBICBI, TONTa JKYMBIC ICTEy, IIEMIM
KaObLIaY, CBIHU oiinay, 3epTTey
ATOPUTMJEPIH Kacay JKOHE KYPBUIFBLIAp MEH
KYpPBUIFbUIAPFA TEXHUKAJBIK KbI3MET KOpPCeTyl
TaH/Iay JarabpuIapblHa ne 00Iabl

MCTOHOB pacd€Ta JSJIICKTPUUCCKUX HGHCI‘/‘I u
OJICKTPOMArHuTHBIX HOJIGIZ;

— COCTaBJIATb, YUTATb U OKCIICPUMCHTAJIIBHO
OIPCACIIATh MapaMETPhbl IJICKTPOHHBIX CXEM,
TOKH, HAIIPAKCHUA, MOIITHOCTH

— INIAaHUPOBATh U OPraHU30BLIBATH pa60Ty

1o HaCTpOMKe, PEryJIupOBaHUIO "
00CITy’)KUBAaHUIO IIPOrpaMMHBIX,
MIPOrpaMMHO-AIIAPaTHBIX  CPEICTB 3alUThI
uH(pOpMaIHH;

— o0Oiajgath  HaBbIKaMM  paboThl MO
YCTaHOBKE, HACTpOHKe U O0OCIyXHUBAaHUIO
YCTPOWCTB, CaMOCTOSITENIbHON ~ paboThl,

npoddheccuoHaIbHOTO Pa3BUTHSI, PAOOTHI B
KOMaH/ie, MPUHSATHUS PEIIeHUH, KpUTHIECKOTO
MBIIIJICHUS, COCTAaBJICHUS AJITOPUTMOB
WCCIEIOBAaHUS M Toa00pa TEXHUYECKOTO

00CITyKMBaHUs YCTPONCTB ¥ MPUOOPOB

for  calculating  electrical  circuits  and
electromagnetic fields;

— compose, read and experimentally determine
the parameters of electronic circuits, currents,
voltages, powers;

— plan and organize work on setting up,
regulating and maintaining software, hardware and
software for information protection;
— have the skills to work on
configuration and maintenance
independent work, professional development,
teamwork, decision-making, critical thinking,
drawing up research algorithms and selecting

maintenance of devices and devices.

installation,
of devices,

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites
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Konnencupnenren Ky gpusukacsl

dusuka KOHACHCUPOBAHHOI'O COCTOAHUA ‘

Matter physics

Kypcmuiy kvickawa mazmynot / Kpamkoe codepycanue Kypca | Course summary

DOnekTp enmiey acnanrtapbl. TypakThl TOK XKemici
OolibIHIIA DJIEKTp SHEPrusichlH Oepy. TypakTbl
’KOHE aMHBIMAJIBI TOKTAPIBIH CBI3BIKTHI JKOHE

CBI3BIKTBI eMec Ti30ekTepi. Ym  a3aibl
Ti30eKkTep. DNEeKTp Ti3O0EKTepiHAeri oTHenm
pouecTep. Tpanchopmaropmnap. RC

aJeMEHTTepl Oap TypakThl TOK Ti30eriHaeri
OTIIeTl TpoIecCTepAl 3epTTey. ACHHXPOHJIBI
MalluHaiap.

DnekTpousMeputenbHbie mpubopsl. [leperaua
AIEKTPUUECKOM SHEPrUuu o JIMHAHA
MOCTOSIHHOTO TOKa. JImHeHHbIe W HETUHEHHEBIC
LEMH TMOCTOSSHHOTO W TEPEMEHHOI0 TOKOB.
Tpexdasznbie nenu. [lepexoaHbie MpoIeccr B
JCKTPUUYCCKUX LemdIX. TpaHchOopMaTophl.
HccnenoBanue mnepexoaHBIX IIPOILIECCOB B
enu moctosiHHoro Toka ¢ RC-ainemeHTaMu.
ACHHXPOHHBIC MAITUHBI.

Electrical measuring instruments. Transfer of
electrical energy through a direct current line.
Linear and non-linear circuits of direct and
alternating currents. Three-phase circuits. Transient
processes in electrical circuits. Transformers.
Research of transient processes in a DC circuit
with RC elements. Asynchronous machines.

bazoaprama scemexuiici / Pykosooumens npozpammut | Prog

ramme manager

Kamakos b.A.

Kamakos b.A.

Kalakov B.A.
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Muxkponpoyeccopavik mexnuxa / Muxkponpoueccopnas mexuuka / Microprocessor technology

OKy maxcamut / Yueonasn uens | Purpose

3amaHayu AaMy KypalgapblH KOJJaHa OTBHIPHII,
0ip KpuCTalgsl MHUKPOKOHTPOJUIED HeETi3iHe
KYPBUIFBUIAPIBI  KYPY, OarmapiaManay >KoHE
MOJIENIB/ICY JIaF IbIIAPbIH KAJBIITACTBIPY

@dopMHUpOBaHHWE  HABBIKOB  IOCTPOCHHS,
MpOrpaMMHUPOBAHUS U MOJCIHPOBAHUS
yCTpOMicTB Ha  0a3e  OJHOKPUCTAIbHBIX
MUKPOKOHTPOJLIED c HCII0JIb30BAHUEM
COBPEMEHHBIX CPEJICTB pa3pabOTKU

Formation of skills for building, programming and
modeling  devices based on  single-chip
microcontrollers using modern development tools

OKbimy

namuceci / Pezynemamot 0oyuenusn / Learning outcomes

Kypersl coTTi asikraranHaH KeiiH Olrim
ajlymbLiap

— Oip KpUCTaJIIbI MUKPOKOHTPOJLIEP
KOMITBIOTEPJICPIH  (MHKPOKOHTPOJLICPICPIiH)
KYMBIC ~ TPUHIUIIH,  OJapAblH  XKYITacy
onicTepiH, HKCIEPUMEHTTIK nepexTepai
KUHAKTAy MEH CaHJIbIK OHJEY/ Il TYCIHEeI];

— MHUKPOKOHTPOJUIEPJIEPi KOJJaHa OTBIPHII,
cxeMasap/Isl xKobaiay 9IicTepiH KOJIIaHa b,

— KepCeTUIreH KOCBIMIIIaFa apHaJIFaH
MUKPOKOHTPOJUIEPJIEPAl TaHAay oOJIICTEeMECIH
KOJIIaHaIbl;

— MUKPOKOHTpOJUIEpIEp/Ii
Oenriey xyMenepid TyciHesal,
— TYPJAEHIIPriluTepiH oenriii 6ip
MHUKPOKOHTPOJUIEPJIEPIHIH HaKThI Karjnaiiapnaa
KOJITAaHBUTYBIH CHIHH Oaraianipl;

TaHOanmay  KoHE

IMocne 3aBepuieHusi Kypca oO0y4darommecst

oyayT

— IIOHHUMATh TPUHITUTT paboThI
OJIHOKPUCTAIIbHBIX MUKPOKOHTPOJLIEP
(MUKPOKOHTPOJLIEPOB), METO/IBI UX

COTPSDKCHMSI C JaTYNKAMH, HAKOIUICHHUS U
nudpoBoii 00pabOTKHU IKCHEPUMEHTATBHBIX
JaHHBIX;

— IPUMEHATh  METOAbl  IPOEKTHUPOBAHHUS
cXeM c UCIIOJIb30BaHUEM
MHUKPOKOHTPOJUIEPOB;

— HCIIONb30BaTh METOIUKU BbIOOpa
MHUKPOKOHTPOJIIIEPOB noJ yKa3aHHOE
MIPUMEHEHUE;

— TOHHMMAaTb CHCTEMBl MapKUPOBKHM U

0003HaYeHNsI MUKPOKOHTPOJIJIEPOB;
— KPHUTHUYECKH OIIGHMBATh INPHUMEHHMOCTh

After successful
students will be
— to understand the principle of operation of
single-chip computers (microcontrollers), methods
of their interface with sensors, accumulation and
digital processing of experimental data;

— apply methods of designing circuits using
microcontrollers;

— to use the methods of selecting microcontrollers
for the specified application;

— understand the  marking
designations of microcontrollers;
— critically evaluate the applicability of certain
microcontrollers of converters in  specific
conditions;

— apply methods of developing programs for
microcontrollers;

completion of the course,

systems  and

— MHUKPOKOHTPOJLIEpIIEp yUlH | T€X  WIM  HHBIX ~ MUKPOKOHTpO/UIEpOB | — have an idea of the methods of modeling
OarmapiamanapIsl azipiey oficTepin | IpeodpaszoBareinell B KOHKPETHBIX YCIOBUSX; | microcontroller devices
KOJIJTaHA/IbI, — TMPUMEHSATH METO/IBI pa3paboTku
— MHKPOKOHTPOJLIED KYPBUIFBIJIAPBIH | ITPOTPAMM ISl MUKPOKOHTPOJITIEPOB,
MOJIETIBACY OIICTEpi Typalbl TYCIHIKKE He | — UMETh  MPEJACTaBICHHE O  METoAax
0oJ1a 161 MOJICTTUPOBAHUS MHUKPOKOHTPOJUICPHBIX
YCTPOMCTB
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Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

AKmapatTsl Oepinic xyienepi

Cucremsl iepenady HHPOPMAIIHH |

Data transmission system

Kypcmoin kbickawa mazmynst / Kpamxoe cooepicanue kypca | Course summary

MHUKpONpPOLIECCOPNIBIK ~ TEXHMKa  Heri3zepi.
MUuUKpOKOHTpOJIIEPIICPIIH peui
MHUKPOIPOIIECCOPIIBIK 0acKapy KyHelnepin Kypy,
aKnapaTThl )KHHAY JKOHE OHJCY KYpaslbl peTiH/e.
MUKpOKOHTPOJUIEPICPAIH ~ AaMy  TapHXBI.
MUKpOKOHTPOJIIIEPJICPAIH HETI3rl  TYKbIMJIAC.
Exinik apudmeruka nerizgepi. Canmap MeH
eKUTIK apu(MeTHKaHbIH €Kik OCHHECIHIH
Heriznepi. Canay xyieci. XKikrenyi. byTin xone
OeJex caHap bl aynapyablH HEri3ri
epexenepi.Ekimik  xonrarel  Tepic  OyTiH

CaHIap bl YCBIHY. Korapsl IIDIIIIK
apudmeTnkacel. ©3repMeni HYKTE CaHIapablH
apu(pMETHKACHI. CannmapasiH EKUIIK

KOPCETUTyiHIH MBICAIIapbl JKOHE  OJapaarsl
apupmeTukanslk amangap. AVR  Tykeimzaac
MUKPOKOHTpoJuiepiepi.barmapaama KypbUIbIMBbI
ywin C Tini. AWHBIMagbUIap >KOHE JepeKTep
Typiepi. Maccutep. Monaynenep.  Luki
omneparopnapsl. [llapTTel onepatop. Bekropuap
KOHE  y3uTic  eHjerimrepl.  Y3UICTEpJIH

0aChIMIBIKTAPBI. Y3iic eHjerimrepiHiy | Monynu. Omneparopbl LMKIA. Y CIOBHBIN

MBICAJIAAPHI omepatop. Bektopa u  oOpaGoTunku
npepsiBanuil.  I[IpuoputeTsl  NpepbIBaHUM.
[Ipumepsl  mporpamm —  00paOOTUMKOB
IIpEPBIBAHUI

OCHOBBI MUKPOIPOIIECCOPHOM TeXHUKHU. Poiib

MHUKPOKOHTPOJUICPOB, KaK CpezicTBa
MIOCTPOCHHUSI MHKPOIPOIECCOPHBIX  CHUCTEM
yIpaBJICHHUS, cbopa " 00paboTKu
nH(bOopMaIHH. Uctopus pa3BUTHSA

MUKPOKOHTPOJIEpOB. OCHOBHBIE CEMENCTBA
MUKpPOKOHTpOJUIEpOB. OCHOBBI ~ JJBOMYHOM

apu(pMeTHKH. OcHOBBI JIBOUYHOT'O
NPEICTaBICHUS  YUCel W JBOMYHOH
apu(pMeTHKH. Cuctemsl CUHCIICHUS.
Knaccudukanus. OcHoBHbIE IpaBuiia

nepeBojia ULEJNbIX W APOOHBIX  YHCEIL.
[IpencraBinenue  OTPULATENBHBIX  LIEJIBIX
yuceal B JBOMYHOM Koje. Apudmeruka
MOBBIIIEHHOW TOYHOCTH. Apu(MeTuKa uucenl
C IUIaBaIOIIEW  3amsTOM. ITpumepsr
JBOMYHOIO  MPEACTABICHUSA  YHCEN WU
apupMeTHyecKue Omepanuu Haj  HHUMHU.
MukpokoHTposiepsl cemenictBa AVR.S3bIk
C nmnms AVR Crpyktypa nDpOorpaMMsl.
IlepemeHHBIE W THUNBI JAaHHBIX. MacCHBBI.

Basics of microprocessor technology. The role of
microcontrollers as a means of building
microprocessor control systems, collecting and
processing information. The history of the
development of microcontrollers. The main
families of microcontrollers. Fundamentals of
Binary Arithmetic. Basics of binary representation
of numbers and binary arithmetic. Number
systems. Classification. Basic rules for translating
whole and  fractional numbers.  Binary
representation of negative integers. High precision
arithmetic. Floating point arithmetic. Examples of
binary representation of numbers and arithmetic
operations on them. Microcontrollers of the AVR
family. C language for AVR Program structure.
Variables and data types. Arrays. Modules. Loop
operators. Conditional operator. Vectors and
interrupt handlers. Interrupt priorities. Sample
programs - interrupt handlers

Bazoaprama scemexuiici / Pykosooumenn npozpammut | Prog

ramme manager

Maprtsiatok FO.I1.

Maprtsiatok FO.I1.

MartyniukYu.P.
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Anekmpomexnuka / Inekmpomexnuxa / Electric engineering

OKy makcamut / Yueonas uenw | Purpose

benrini 6ip mapameTpriepi MEH cuIaTTamaliapbl
0ap DJIEKTPOHJBIK TEXHHKA, JJICKTP aclamnTapbl
MeEH Xa0JbIK KYPBUIFBUIAPBIH 1PIKTEYIIH KociOn

AarAbUIApbIH KAJIBIITACTBIPY

dopmupoBaHue npodeccnoHaTbHBIX
HaBBIKOB MOJ00pa YCTPOMCTB 3JIEKTPOHHOM
TEXHUKH, DJIEKTPUUYECKUX MPUOOPOB U
o0opynoBaHus C orpeeNeHHbIMU
rapamMeTpamMu 1 XapakTepUCTUKaMHU

Formation of professional skills in the selection of
electronic devices, electrical appliances and
equipment  with  certain  parameters and
characteristics

Oxvimy namuceci / Pezyniomamol 00yuenus / Learning outcomes

Kyperbl corri askraranHan keiiin 0Oidxim | ITociie  ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
aJrymbLiap odyuarommecst OyayT students will be

—  DJIEKTp MarldHaIaphbl TCOPHUSICHIHBIH | — ITOHMMATh OCHOBBI teopur | — understand the basics of the theory of electrical
HETI3/EePiH, OTKI3rimrepe, JKapThUIal | SJICKTPUYECKHX MaIIIHH, dbusuueckux | machines, physical processes in conductors,
OTKI3rimTepae KOHE JMAJIEKTPUKTEP/IC | TPOLIECCOB B npoBojIHUKAX, | semiconductors and dielectrics;

(hMBUKAIIBIK TIpOLIECTEePAl TYCIHE ], MOJIYIIPOBOJIHUKAX U TUAJIEKTPUKAX; — to apply practical skills in checking and
—  Kypar-kaOIbIKTap/pl Oanrtay KypbUIFBUIAPhI | — OPUMEHSTh  mpakThueckue  Hasbiku | analyzing the state of devices and partitions for

MeH OOJIIeKTepiHiH >Kal-KyWiH TeKcepy MeEH

Tanaayaby MIPaKTUKAJIBIK JIa¥ IbLTapbIH
KOJIIaHa/Ibl;
— DIEKTPMEH  KaOJbpIKTay  KYPBUIFBUIAPBIH

KeHJey OOMBIHIIA KYMBICTapAbl OpbIHJAYFa
apHAIIFaH MIBIFBIHIAP/IB OaFaaii b,
— DJJIEKTp CTaHUUSIApBl MEH
apHaJfaH  KYpPBUIFbUIAp MEH  acmanTap.ibl
Oanray, perrey JKOHIHJIET1 YKYMBICTBI
Kocapiaiipl )koHe YHBIMIACTBIPaIbI;

—  DJEKTp SHEPTUSCHIHBIH
TpaHchopMmaTopiapbl MEH TYpJCHIIpriliTepiHe
KbI3MET KOpCeTell, KociOM IaMyablH ©31HIIK
KYMBICBI, TONTAa JKYMBIC ICTeWAl, IIeuIim
KaObLIIaNIbl, CBIHU OMIaMIbI, 3epTTey
ATOPUTMIEPIH KYpPacThIPaJbl kKOHE IJIEKTPMEH
XKaOAbIKTay KYpalJapblH TaHIAy OOWBIHIIA
JaFapuIapra ue 60abl

KENiNepine

MIPOBEPKH M aHAJIM3a COCTOSHUSL YCTPOMCTB U
poOOPOB HANAAKU 000PYIOBAHMUS;

— OICHHMBATb 3aTparbl Ha  BbIIIOJIHCHUC
pabor o PEMOHTY YCTpPOMCTB
ANEKTPOCHAOKEHHUS;

— INIAaHUPOBATb U OPraHU30BLIBATH pa60Ty
[0 HAaCTPOWKe, PEryIMPOBAHUIO YCTPOHCTB U
npuOOpOB ISl DJIEKTPUUYECKUX CTaHIMUA U
ceTei;

— 00nazaTh HaBBIKAMH IO 0OCITYXMBAHHUIO
TpaHcopmatopoB U mpeoOpaszoBaTeseit
JIEKTPUUECKOW SHEPrHH, CaMOCTOSATEIbHOM
paboTel  MpOo(dEeCcCHOHATBFHOTO  Pa3BUTHA,
paboThl B KOMaHJe, NPHUHATHUSA PpeIICHUl,
KPpUTHYCCKOI'O MBINJICHUA, COCTaBJICHHU S
QITOPUTMOB ~ HUCCIENOBaHUs M moadopa
CPENICTB JIEKTPOCHAOKECHUS

setting up equipment;

— estimate the costs of performing work on the
repair of power supply devices;

— plan and organize work on setting up,
regulating devices and devices for power plants
and networks;

— have skills in servicing transformers and
converters of electrical energy, independent work
of professional development, teamwork, decision-
making, critical thinking, drawing up research
algorithms and selection of power supplies
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Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

KonneHcupienren Ky pusnukacel

®dusnka KOHACHCUPOBAHHOI'O COCTOAHUA

|

Matter physics

Kypcmuinkvickawa masmynnt / Kpamkoe codepacanue kypca | Course summary

DnekTp epici, TMOTEHIHAT JKOHE KEpHey.
Kepneyi, OTKI3TIIITEP/Ii, JKapThLIai
OTKI3TiITepIl, TURJICKTPUKTEPII eJIIeYy.

KongencaropnapasiH apanac KOCBUIBICHL Oap
9JIEKTp Ti30€TiHIH MapaMeTpiepiH aHBIKTay.
3JIEMEHTTEPI.
Oap
Ti36ektepai 3eprrey. Kupxrod, Owm, J[xoymib-
Jlennn 3anmapel. TOK OTKI3TiITEpIiH MAarHUT
epicl. DNEKTPOMarHUTTIK UHAYKLNS KYObUIBICHI.
AWHBIMaIBI

Kyar

Onektp Tiz0eri
OTKI3TimTEepIiH

KOHE
apaac

OHBIH
KOCBLIBICEI

MarHut  epicCiHiH  SHEpPTrHsCHI.
TOKTBIH  TapMaKTaJiFaH  Ti30eKTepi.
KodQdunmenTi. TOk KoHE KepHEY PE30HAHCHI.

DneKTpuyeckoe  moJjie,  NOTeHIHal U
HampsbkeHue.  VI3mMepeHue — HampspKeHUS,
MIPOBOIHHKH, MIOJTYTIPOBOTHUKH,
manekTpukd.  OmpezneneHue  MapaMmeTpoB
JJEKTPUYECKON  1enu CO CMEIIaHHBIM
COETUHEHUEM KOHJICHCATOPOB.
DneKTpuyeckass LeNu U €€  DAJIEMEHTHI.
HccnenoBanme 1memeid co  CMEMIaHHBIM
COEIMHECHUEM MIPOBOJHUKOB. 3aKOHBI
Kupxroda, Oma, [Ixoyns-Jlenna. MarautHoe
MOJI€ MPOBOJHUKOB C TOKOM. fIBneHue
JNEKTPOMArHUTHOM  MHAYKIUHU.  DHEPrus
MarHuTHOTO T10Js. Pa3BeTBieHHBIE LIeTH
MePEMEHHOTO TOKA. Koaddurment

MOIIHOCTH. Pe30HaHC TOKB M HalpsHKEHUH.

Electric field, potential

measurement,

and voltage. Voltage
conductors, semiconductors,

dielectrics. Determination of the parameters of an
electric circuit with a mixed connection of
capacitors. Electrical circuit and its elements.
Investigation of circuits with mixed connection of
conductors. The laws of Kirchhoff, Ohm, Joule-

Lenz. Magnetic

field of current carrying

conductors. The phenomenon of electromagnetic
induction. The energy of the magnetic field.
Branched AC circuits. Power factor. Resonance of
currents and voltages.

Bazoapnama scemexwici / Pykosooumenv npozpammot | Prog

ramme manager

Kamakos b.A.

Kamakos b.A.

Kalakov B.A.
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