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Kipicne

OJIEKTUBTI TIOHJEP KaTaJloTbl OKBITYJBIH KPEAUTTIK JKyheci OoMbIHIIA
KYpacTbIpbUIaAbl. JNEKTUBTI TOHAEP KaTalorbl >KYWEJIEHreH TaHAay OOMBIHINIA
MOHEP TI3IMIH KOHE OJIap/IbIH KbICKA CUIIATTaMAChIH KapacThIPaIbl.

CtyaeHT MaMmaHABIKTApJbIH MIHJAETTI KOMIIOHEHT/)KOFaphl OKY  OpHBI
KOMITOHEHTIHIH MOHJIEPIH MEHIEpYMEH KaTap, YChIHBLIBIN OThIpFaH TaHJay OONBIHIIA
MOHACPAl TaHJaM alybl THIC.

DNEeKTUBTI MOHIEPAl TaHJayFa d/aBaiizep keHec Oepemi. CTyIeHT daBali3epMeH
Oipjece OTBHIPHIN, CTYACHTTIH JKEKE OKY OCMapblH KYpYy YIIIH MOHAEPre >Ka3bLTy
HBICAHBIH TOJITHIPAJIBI.

Kypmerti cryaenrrep! bimim 0epy TpaeKTOPHUICHIHBIH OipTYTAaCTHIFBIHBIH
oimacteipbutybl  Ci3fiH OoJialllakTa MaMaH pPEeTIHJE KOCIOM JallbIHABIFBIHBI3IBIH
JICHT€MiHE BIKMAJI €TETIHIH €CTe CaKTaybIHbI3 KEPEK.

BBenenue

[Ipu kpeauTHON  TexHONOrMM OOyuyeHHUs pa3padaTbIBaeTCsl  KaTajor
AJIEKTUBHBIX AUCLMIUIMH, KOTOPBIA MpeacTaBisieT co00il cUCTeMaTU3MpPOBAHHBIN
NepeyeHb AUCUUIUIMH KOMIIOHEHTA IO BBIOOPY U COAEPIKUT KPATKOE UX OIHCAHHUE.

Hapsiay ¢ n3yueHueM AMCHMIUIMH 00s3aTENBHOrO / By30BCKOIO KOMIIOHEHTA,
CTYJIEHT JOJDKEH BbIOpATh ISl U3yYEHUS JUCHUILIMHBI KOMIIOHEHTA IO BBIOODY.

KoHcynbranmu no BeIOOPY 3JIEKTUBHBIX JUCUUIUIMH JIaeT 3/Baiizep. Bmecte ¢
HUM CTYJIEHT 3amoyiHsger (opMy 3alucH CTYJIEHTOB Ha JUCUUIUIMHBI JJIs
coctasienust UYII (MHauBUAYyanbHOrO y4eOHOTO MJIaHa).

YBaxkaemble CTyaeHTbl! BaXHO NOMHHUTB, YTO OT TOTO, HACKOJBKO
MPOlyMaHHOW | 1ieiocTHOM OyzneT Bamia oOpa3zoBarenbHas TpPaeKTOPHS, 3aBHCHUT
ypoBeHb Bareit npodeccrnonaabHOM MOATOTOBKH, KaK OYyIyIIEeTo CIeIHaInCTa.

Introduction

With credit technology, a catalog of elective courses is developed. A catalog is a
systematic list of elective component courses and contains a brief description of
them.

Along with studying the required / university component courses, the student
must choose an elective course.

Advisers help students make choices of elective courses. Together with their
adviser, the student fills out a form to register for courses for an ICP (individual
curriculum plan).

Dear students! It is important to remember that the level of your professional training
as a future specialist depends on how considered and complete your educational
trajectory will be.



CemecTp O0iibIHIIA 3JIEKTUBTI MIHAEPai 06.1y /
PacnipenejieHre 3J1eKTUBHBIX THCIUILUIAH 10 ceMecTpam /
Distribution of elective courses by semester

[TonniH ataysl /HaumeHOBaHUE TUCITUTIIIUHBI

Kpeaurr
ep
caHbI/
Kon-Bo
KpPEIUTO
B

Axane
MU
K
Ke3eH/
Axkan
TIepHro
Pl

Oumieyiln TeXHUKA KOHE OJIICYIiH Kambl Teopusicel / ObImas Teopusi U3MEPEHHH U
u3MmepurenbHas Texnuka / General theory of measurement and measuring technique

Konnennacusutanran Kyl ¢usukacel / @u3nKa KOHJIEHCUPOBAHHOTO COCTOSIHUS /
Matter Physics

KyKBIK KoHE CchIOaiiyiac )KeMKOPJIBIKKA Kapchl MojieHueT Herizaepi / OCHOBHI mpaBa u
AHTHKOPPYIIIMOHHOM KynbTypsl / Basics of Law and Anti-Corruption Culture

OKomorust  JKOHE  TIpWIIK  Kayimcizmiri /  OJkomorus W 0€30MacHOCTh
xusHenestenpHocT / Ecology and Life Safety

DOKOHOMHKa  JKOHe  Kocimkepiik  Herizzmepi/  OCHOBBI ~ DKOHOMHKH U
npeAnpuHUMaTeNbeTBa / Basics of economics and business

Kembacusuibik Heriznepi / OcHoBsl tuaepersa / Basics of Leadership

Kapxbuiblk  cayaTTeuiblk  Herizgepi / OcHOBBI  (pUHAHCOBOM TpaMOTHOCTH  /
Fundamentals of financial literacy

FruteivMmn 3epTTeynepI[iH Herizmepi jkoHe akaaeMusulblK xaT / OCHOBBI Hay4YHBIX
HCCIIeIOBaHMI U akageMuueckoe nuchbmo / Basics of research and academic writing

Teopusinbik Mexanuka / Teoperuueckas mexanuka / Theoretical Mechanics

Y3nikci3z mexanuka / Mexanuka cruiomHsix cpen / Continuum mechanics

PamgnoGaiinansic oHe TeneBumenne / PamguocBsa3zs u  teneBumenme /  Radio
communication and television

Pannorexnukansik Ti30ekTep MEH curHangap / PagpoTrexHuyeckue 1enu U CUTHAIBI /
Radio circuits and signals

AtomnpIK ¢pusuka / AtomHas gpusnka / Atomic Physics

Actpodusuka Herizaepi / OcHoBsl acTpodusuku / Basics of Astrophysics

Anponsik pusnka / Anepnas usuka / Nuclear Physics

KBantTeik Mexannka / KBanToBas Mexanuka / Quantum Mechanics

Korapel sHeprust sxoHe Oemmiekrep ¢usukacsl / @u3MKa BBICOKMX DJHEPruil u
anemenTapHbix yactull / High energy physics and elementary particles

Kazipri sueprus kesnepi / CoBpeMeHHbIE UCTOYHUKHU 3Hepruu / Modern sources of
energy

DONeKTpOHABIK TEXHUKAa Marepuangapbl / Marepuansl JJIEKTPOHHOW TEXHUKH /
Materials of electronic equipment

Pannorexnuka OoifbiHina npakTukyMm / Ilpaktukym no panuorexnuke / Practice radio
engineering

OnexTpoTexHuka OoibiHIIA MpakTukyMm / [IpakTukyMm mo snexkTpoTexHuke / Practice
electric engineering

Mukpornpolieccopiblk Texanka / MukponporeccopHas Texauka / Microprocessor technology

OnekrporexHuka / Jnekrporexuuka / Electric engineering
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1. 1 kypc cryaeHTTepiHe apHAJFaH YJIeKTHBTI MoHIep / DIeKTHBHbIE TUCHUILVIMHBI IJs1 cTyAeHTOB 1 Kypca / Elective

disciplines for 1nd year students

Onweyiue mexuuka yicane o1uieyoin yeaanvl meopuscol / QOouwana meopus usmepenuil u usmepumenvrnas mexuuka / General
theory of measurement and measuring technigue

OKy maxcamul / Yueonas yenv/ Purpose

Omniey TEOpHACHI, OJIIICY HOTHXKEIEPIH eHAey
TOPUTMI, DJIEKTPIIK MKOHE OJIIEKTPIIK emec
mamanapabl  eJmeyre  apHajlfaH  3JEKTp
OJIIETIMTePAIH  KYPBUIBIMBI ~ MEH  JKYMBIC
MPUHIIMII TYpaibl TYCIHIK KIBIITACTBIPY

(dbopMupoBaHHE TPEICTABICHUNA O TEOPHUH
U3MEpeHUi, JITOPUTME 00paboTku
pe3yJIbTaTOB  HU3MEPEHHH, YCTPOWCTBE W
MPUHIIAIIE JEHCTBUS AIICKTPOU3MEPUTEIBHBIX
TUIST U3MEpeHus ANEKTPUUYECKUX u
HEIJICKTPUYCCKUX BEITMYMH.

the formation of ideas about the theory of
measurements, the algorithm for processing the
results of measurements, the device and the
principle of operation of electrical measurements
for measuring electrical and non-electrical
quantities.

Oxvimynamudiceci | Pezynomamurooyuenus | Learningoutcomes

Kypcersl CITTi asiIKTaraHHaH KeHiH
OimiManymbLIap

- eJIlIeY KYpalAapblH KOJIAAHAbI;

- elmley  KypaJlapblH  KOMIIBIOTEPMEH
yiecripeni,

- OJIIIIeY HOTIDKEJIEPiH oHIeiH 1,
- OJIIIICY KATENIKTEPIH aHBIKTAMIbI.

IMocne 3aBepuieHHsi Kypca o0y4arommecs

oyayT

- MI0JIb30BATHCS U3MEPUTEIbHBIMA
npudopaMu

- COTJIACOBBIBATh M3MEPHUTEIbHBIC MTPHOOPHI C
KOMIIBIOTEPOM

- 00pabaTbIBaTh pe3yabTaThl U3MEPEHUM
- OMPEAETTh MOTPEUTHOCTH U3MEPEHUH.

After successful
students will

- Use measuring instruments

- coordinate measuring devices with a computer
- process measurement results

- determine measurement errors

completion of the course,

Kypcmuingvickauwa mazmynot / Kpamkoe codepocanue Kypca/ Coursesummary

Oniey KypalJapblHBIH SKajllbl CHUINATTaMachl.
Karenikrep TEOPUSCHI. Oney
TYPJAEHIIPriluTepi: TYCIHIT, JXIKTENyl, *YMBIC
MPUHIIMII, KOJJIaHycaIachl. DJIEKTp HIamMmallapblH
emney Kypangapbl. CaHIBIK KYpbUIFBLIAp MEH
TYPJICHIIPTimITep. DIEKTPIIIK €MeC IIamaiapibl
eJIILey KypaiJIapsbl.

OO0mas xapakTepuCcTUKa CPEJICTB U3MEPEHHIA.
Teopuss morpemHocreil. M3MepurenbHbIe
npeoOpa3oBaTey: MOHATHE, KIaccuUKaIus,
MPUHIUIT JIEHCTBUSI, 00JIaCTh TMPUMEHEHHS.

Cpencrsa U3MEpEHUs ANIEKTPUUYECKUX
BEJINYUH. Hudpossie npuOopbI u
npeodOpasoBarenu. CpenctBa  U3MEpEeHUs

HEOJICKTPUYCCKUX BCIIMYNH.

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

Hlocmpexeusummepi / [locmpekeusumul/ Postrequisites

Mexannka

‘ MexaHuka

| Mechanics




bazoapnrama scemekwiici / Pykosooumenw npozpammul/ Programmemanager

Opazanunona J[.K.

IToesxkanos B.M. \

Poezjalov V.M.




Konoenuacusananzan kyu gpuzuxacot / Qusuxa konoencuposannozo cocmosnus / Matter Physics

OKy makcamuwt / Yueonan yenv/ Purpose

3aTThIHKOH/ICH CAlUSATIAaHFAaHKYHIHIHKACHETTEPiH
, OHJAFBIKYOBUIBICTApABDKOHEMATEPHUSHBIH OCHI
KYHIHIHEPEKIIEeNIKTePiH3EePTTEY

I/I3y‘-I€HI/Ie CBOﬁCTB KOH,Z[CHCI/IpOBaHHOI‘O
COCTOSIHUS BEIIECTBA, MPOUCXOISIINX B HEM
SIBJIEHUI u 0Cco0eHHOCTEN TAHHOTO

COCTOSIHUS MAaTCpUHU

study of the properties of the condensed state of
matter, the phenomena occurring in it and the
features of this state of matter

Oxvimynamuoiceci | Pesynemamotodyuenus | Learningoutcomes

Kypcrbi CoTTI asiKTAaFAaHHAH KeliH
olmiMaymbLIap
- 3aTThIH  KOHJIGHCAIMSUIaHFaH  KYHiHIH

epeKIIeNiKTepiH Oineni;

- KPUCTAJIBI KOHE aMOP(THI KaTThl 3aTTap/AblH
KYPBUIBIMBIH TYCIHE/;

- KOHJCHCAlMsUIaHFaH  opTafga  OoJaThiH
KYOBUIBICTAp IbIH (PU3UKAIBIK TAOUFATHIH OLIeIi.

ITocJie 3aBepiieHHs1 Kypca 00yvyarommecs
oyayt

- 3HaTh OCOOEHHOCTU KOHJEHCHUPOBAHHOTO
COCTOSIHUSI BEILIECTBA;

- MOHUMATh CTPYKTYPY KPHUCTAJUIMUECKUX H
aMOp(HBIX TBEPJBIX TEII;

- 3HaTh (UBHYECKYIO TPUPOAY SBJICHHIA,
MPOUCXOAAIINX B KOHACHCHUPOBAHHBIX CpClax

After successful
students will

- know the features of the condensed state of
matter;

- understand the structure of crystalline and
amorphous solids;

- to know the physical nature of phenomena
occurring in condensed media

completion of the course,

Kypcmuinkvickawa mazmynst / Kpamkoe cooepracanue Kypca/ Coursesummary

KonaeHcanusiianFaHKYHIeT13aTTap ABIHKY PBLITBI
MJIBIKEPEKIIETIKTEPI;

3aTTHIHKOH ICHCAIMSUTAHFAaHKYHIHIHKACUETTEeP1;
ANEKTP, MAar"uT
KOHEKbLUTYOPICTEPIHAETIKOHIEH CAIUUIAaHFaHOP
TajxapAbIHMIHE3-KYJIKBIHBIHHET 13T 13aHAaphI.

CtpykTypHBIE 0COOEHHOCTH BEILIECTB,
HaXOJISAIIUXCS B KOHJICHCUPOBAHHOM
cocrossuny; CBOWCTBa KOHJAEHCHPOBAHHOTO
cocTossHMs BemecTBa; (OCHOBHBIE 3aKOHBI

IIOBCICHUA KOHACHCHUPOBAHHBIX cpea B
QJICKTPUYCCKUX, MAIrHUTHBIX W TCIIJIOBBIX
TIOJIAX

Structural features of substances in a condensed
state; Properties of the condensed state of matter;
Basic laws of behavior of condensed media in
electric, magnetic and thermal fields

Ilocmpexsusummepi / [locmpexeuszumeut / Postrequisites

ONEeKTPOTEXHHKA,
MPAKTHKYM.

9J'ICKTpOTeXHI/II(aI[aH

ONEeKTPOTEXHHKA,
JJIEKTPOTEXHUKE

IIpaxTukym o

Electrical Engineering, Workshop on Electrical
Engineering

bazoaprama scemexuiici / Pykosooumenw npozpammul/ Programmemanager

Opazaimnona J1.K.

\ BanenrtoBa A.1O.

Valentova A.J.




2. 2 Kypc CTyJeHTTepiHe apHAJFaH JIeKTHBTI MOH/Aep / JIeKTUBHBIE TUCIUILIMHBI JJ15 cTyaeHTOB 2 Kypca / Elective

disciplines for 2nd year students

KyKbiK ocone coloaiinac HcemKopiavlKKa Kapcol Ma0eHuem Hez_izdepi / O_CH(mbl npaea u AaHMUKOPPYRUUOHHOU KYJ1bmypol /
Basics of Law and Anti-Corruption Culture

OKy maxcamut / Yueonaa yenv/ Purpose

Cpi0aiiac  JKeMKOPJIBIKKA Kapchl 1C-KUMBLI
OOWBIHIIIA KYKBIKTBIK OLTIM MEH a3aMaTThIK
YCTaHBIM JKYHECIH KaJIBIITaCThIPY.

CdopmupoBaTh cucTeMy IpPaBOBBIX 3HAHUM U
IPAKJAHCKOW ITO3ULHMU 110 MPOTUBOACHCTBUIO

KOPPYIIIHH.

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

Oxvtmy namuoiceci / Pezyiomamul 00yuenus / Learning

outcomes

Kypcrbl CITTI KeiliH
olmiMaymbLIap

-Ka3zakcTaHHBIH KOJIJJaHBICTAFbI

3aHHAMaChIHbIH HETI3T1 epexenepi,
MemiiekeTTik Oackapy OpraHJIapbIHbIH
KYHECiH, COHNai-aK ChIOaiIac >KEMKOPIIBIKKA
Kapchl 1C-KUMBUIJIBIH MOHiH, cebenrTepi MeH
[IapaxapblH TYCIHETIH OOJIaIbl;

-OKUFajiap MEH 9peKeTTep/Ii 3aH

TYPFBICBIHAH TaJIalIbL;

-HOPMATUBTIK aKTiIepl KOJIAaHy,

COHJali-aK cbl0aiaac MKEMKOPJBIKTHIH abIH

asgsKTaraHHaH

alyblH  pyXaHU-aJJaMTepLIUNK  TETIKTepiH
KOJIJTaHA/IbI;

-MEHrepyl THIC: TYpJi KyXKaTTapFa KYKBIKTBIK
Tangay  OKYprizy  JaFabuiapel, — chlOaiinac

KEMKOPJIBIKKA Kapchl MOJEHHETTI XKeTUIAipy
TaFabpLIAPHI;

-03 OeMipiHJe ChlOaliiac KEMKOPJBIKKAa KapcChl
KYKBIKTBIK O1TIM/T1 KOJIJTaHY;

-Oimyre THIC: chl0ailiac KEMKOPIBIKTHIH MOH1
YKOHE OHBIH Taiiga Ooiry cebemrtepi; chibaiinac
KEMKOPJIBIK ~ KYKbIK Oy3yHIBUIBIKTap  YIIIH

IMocsie ycmemHoro 3aBepuieHHsi Kypca
oOyuarommecsi OyayT

- HNOHUMATh OCHOBHBIE TIOJIOKEHHS
JEHCTBYIOILETO 3aKOHO/IaTeIbCTBA
Ka3zaxcrana, cucTeMy OpraHoB
rOCYJapCTBEHHOTO  YIPABJICHHUS, a TaKxke
CYIIHOCTb, PUYHHBI U Mepsl

MPOTUBOJICUCTBUS KOPPYIILIHH;

- AaHAJIU3UPOBATH COOBITHS M JCHCTBUS C TOUYKH
3peHus MpaBa,

- NPUMEHATH HOPMATUBHBIC AKTBI, a TaKXe
3aJIeiiCTBOBATh JTyXOBHO-HPaBCTBEHHbIE
MEXaHU3MBbI IIPEIOTBPALLECHUS KOPPYIILIUY;

- BIJIAJICTh HABBIKAMM BEAECHUS IPABOBOrO
aHaJIM3a Pa3JIMYHBIX JOKYMEHTOB, HaBbIKAMU
COBEPIICHCTBOBAHUS AHTHUKOPPYILIMOHHOMN
KYJbTYpHI;

- TPUMEHATh B CBOEH JKH3HEIEITEIbHOCTH
[IPAaBOBbBIE 3HAHUS IIPOTUB KOPPYIILUY;

- 3HATBbCYIIHOCTh KOPPYNIMUA W MNPHUYHHBI €€
MIPOUCXOXKICHUS, Mepy MOpaIbHO-
HPAaBCTBEHHOW M MPAaBOBOM OTBETCTBEHHOCTH
3a KOPPYILMOHHBIE TPAaBOHAPYIIIEHUS,

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,




MOPAJIbJIBIK-aJaMTePIIIIK  JKOHE
JKayanKeplIIiK mapanapsl;
-MeHrepyi KepeK: MOPaJIbJIBIK caHa
KYH/IBUTBIKTApBIH ICKE achIpy JKOHE KYHJIEINIKTI
NpakTHKaJa  aJaMrepliijiik  HOpPMalapblH
yCcTaHy;  JKacrtap  apachlHAa  ChlOaiinac
KEMKOPJIBIKKAa Kapchl MOJEHHET JCHIeHiH
apTTHIPY OOMBIHIIIA )KYMBIC JKacay.

KYKBIKTBIK

- pealnM30BbIBaTh LEHHOCTH MOpPAJIbHOTO
CO3HAHMUS U CJIeIOBATh HPABCTBEHHBIM HOpMam
B TIOBCEJHEBHOH IMpakTuke; paboTaTth Hal
MOBBIIICHHEM YPOBHS aHTUKOPPYNIIMOHHON
KYJIbTYpbI B MOJIOAECKHOMU Cpejie.

Kypcmuiy Kbickawa mazmynst / Kpamkoe cooepycanue kypca / Coursesummary

MemiekeT MeH KYKBIKTBIH HETi3ri YFhIMIaphl
MeH Kareropusuiapbl. KYKBIKTBIK — KapbIM-
KatbiHacTap. KP KOHCTUTYIHSITBIK KYKBIFBIHBIH
Herizaepi. KP OKiMIIIK KoHE KBUIMBICTBIK
KyKbIK Herizzmepi. KP  A3aMaTThIK KYKBIK
Heriznepi." Cpibaiiac )KeMKOPIBIK'" YFBIMBIHBIH
TEOPHSUIBIK-9JiICHAMANBIK Herizaepi. Cribaiinac
KEMKOPJIBIKKA  KAapChl  IC-KMMBLI  IIAPTHI
peTiHge Ka3aKCTaHIbIK KOFAMHBIH QJICyMETTIK-
SKOHOMHKAIIBIK ~ KaTBIHACTAPbIH  JKETULAIPY.
Cei0aitnac KEMKOPJIBIK MiHE3-KYJIBIK
TaOMFATHIHBIH TICUXOJIOTUSIIBIK €PeKIIeTiKTEePI.
Cpi0aiinac KeMKOPJIBIKKA Kapchl MOJIEHUETTI
KaneimTacTeipy.  ChiOaiimac  KEMKOPIBIKKA
KapChl 1C-KMMBLJT MOCEJIEIePIHIe MEMIICKET TIeH
KOFaMJIbIK YIBIMAAPABIH 63apa iC-KUMBLIBL.

OcHOBHBIE ITOHATHSI U KaTETOPUU TOCYAApCTBA
u mnpasa. lIpaBoBeie oTHOmIEHMS. (OCHOBBI
KoHcTUTyMOHHOro mnpasa PK.  OcHoBbl
aIMMHHMCTPATUBHOIO U YrosoBHoro npasa PK.
OcHoBbl rpaxkanckoro npasa PK.

TeopeTnko-MeTo10JI0rHUECKHE OCHOBBI
HNOHATUSL «KOppynuun». CoOBEpIIEHCTBOBAHUE

COLIMAIILHO-3KOHOMHMYECKHUX OTHOIICHUN
Ka3aXxCTaHCKOT0  OOIeCTBa Kak  yCJIOBHUSA
IIPOTUBOAECUCTBHIO KOPPYILHH.
Ilcuxonoruueckrue OCOOEHHOCTH  MPUPOIbI
KOpPPYILMOHHOTO ToBeAcHUsA. PopMupoBaHue
AHTUKOPPYNLHOHHON KYJbTYpBI.
Bsaumozeiicteue rocyaapcraa u

OOLIECTBEHHBIX OpraHu3aluil B
IPOTHBOACHCTBUS KOPPYIILIHUH.

BOIIPOCAx

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 scemexuici / Pykosooumens npozpammet | Programmemanager

batitacoBa M.K.

Ay6axkuposa 3.b.

10




IKo02us Heane mipwinik Kayincizoici / Ikonozus u 6ezonacnocms ycuznedeamenvnocmu/ Ecology and Life Safety

OKy makcamuwt / Yueonan yenv/ Purpose

Texnochepa MeH  Taburum  IKOXKyHenep
KBI3METIHJIET1 KayIlTi KoHE TOTEHIE KayiITi
Karjgaiapaa  eckepTy — KaOumeTTepi  kKoHE
IKOKOPFay OMJIaybl KAJIBIIITACTHIPY

@OopMUPOBAHHUE DSKO3ALIUTHOTO MBIIUICHUS W
CITOCOOHOCTH TMPEAYNPEKJACHUS OIACHBIX U
Ype3BbIYAHBIX CUTYyalHil B
(OYHKIIMOHUPOBAHUU TPUPOJHBIX IKOCUCTEM W
TeXHOC]EpHI

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

OKbtmy namuoiceci / Pezyiomameol 00yuenus /l_earnin

outcomes

Kypcrbi coTTI asiIKTaFaHHAH KeiliH
olmiManymbLIap

-OKOJIOTUSIHBIH, TIPIIUTIK Kayilci3[iri MeH
TYPaKThI JaMyIbIH HETI3T1
TYKBIpbIMaMalapblH, AHTPOMOTEH/IIK
KBI3METTIH QJIEYMETTIK-3KOJIOTHUSIITBIK
CaJJIapblH TYCIHE/II;

- OJIApABIH JKaW-KYHIHIH KayinTi JeHTreHiHiH
TYBIHIQYBIHBIH aJJIBIH QJIy YIIiH TaOWFU JKOHE
TEXHOTEHMIK  KYWelepAlH  JaMybl  MEH
OPHBIKTBUTBIFBIHBIH 3ep/IeJICHIeH
3aHJIBUTBIKTAPbIH KOJAaHAbI;

- 1CK€ aCBhIPBUIFaH KOHE BIKTUMAJ KaylnTepIiH
TepiC 9cepiH KOHE OJapAblH JeHreHepiH,
AHTPOTIOTCHTIK KBI3MET TOYEKEIJIEPiH
Oarajaipl;

- TexHoc(epaHbIH KayilCI3AIMIH apTThIpy
OOMBIHINIA iC - TIIapaNapAbl )KOCHapiaibl;

-03 OeTiHIlIe )KYMBIC ICTey, KOMaH/Aa/1a KYMbIC
ictey, 1emiM KaObuigay, CBhIHH Olay,
HUQPIBIK JKOHE aKMapaTThIK-KOMITBIOTEPIIIK
TEXHOJOTUSUTApABl  KOJNJaHy,  aKmapaThneH
YKYMBIC 1CTeY JIaFIbUTaphIHA Ue 00TaIbI.

IMocae ycnemHoro
o0yuarommecsi OyayT
- TIOHMMAaTh OCHOBHBIE KOHIEMHIMH 3KOJIOTHUH,
0e30macHOCTH JKH3HCACATCIILHOCTH,
YCTOHYHMBOTO pa3BUTHS, COLIMAIILHO-
OKOJIOTHYECKUE TTOCIICICTBUS aHTPONOTSHHON
JeSITEIIbHOCTH;

- INPUMCHATH H3YYCHHBIC 3aKOHOMCPHOCTHU
pa3BUTUS M YCTOWYMBOCTU IPUPOJHBIX U
TEXHOTCHHBIX CHUCTEM ISl MpPeayNpexIeHus

3aBeplIeHHsl Kypca

BO3HUKHOBCHUA OITIaCHOTI'O YPOBHA ux
COCTOSIHUS;

- OILICHUBATh HETaTHUBHOC BOS}IGﬁCTBHG
peannu30BaHHbIX u MIOTEHIUATbHBIX
OIaCHOCTEN U Ux YPOBHHU, pUCKU

AQHTPOIIOT€HHOH eI TeNbHOCTH;

- IUIAHUPOBATh MEPOIPUSITHS 10 MOBBIIICHHIO
0e30macHOCTH TeXHOC(hepHI;

- 00J1a1aTh HABBIKAMH CaMOCTOSITEIbHON
paboTHI, pabOTH B KOMaH/E, TPUHSTHUS
pEeIICHU#, KPUTHUECKOTO MBIIIICHHUS,
NpUMEHEHHS ITU(PPOBBIX U HHHOPMAITUOHHO-
KOMITBFOTEPHBIX TEXHOJIOTHIA, pabOTHI C
uHopManuen.

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 problems, current social and
environmental problems.  Environment  and
sustainable development. 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 / Pykosodumens npozpammot | Programmemanager

Koxkymesa 3. \

Koxesunkos C.K.

‘ Koxesunkos C.K.

12




IKoHOMUKA HceaHe KacinKepliK He2i30epi / OcHo6bl IKOHOMUKU U npednpunumamenvcmea / Basics of economics and business

OKy makcamut / Yueonan yenw / Purpose

CanayatTsl SKOHOMMKAJIBIK, OMIBL,
0aceKenecTiK oprajna KOCIMOPBIHAAPIbIH
TaOBICTHI KACIKEPIIiK KBI3METIH
YHBIMJIACTBIPY/IBIH TEOPHSIIBIK JKOHE

TOKIPUOEIIK IaFIbIIAPhIH KAJBIITACTHIPY

dopmupoBaHue HKOHOMHUYECKOro oOpasa
MBILUIEHHS, TEOPETUYECKUX U IMPAKTHUECKUX
HaBBIKOB opraHu3alvnu YCHCIHHOI;’I
HpeaNpUHIMATENbCKON JeSITEIbHOCTH
IPEANPUIATUI B KOHKYPEHTHOU cpefie

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

Oxkvtmy namuoiceci / Pezyiomameul 00yuenus / Learning outcomes

Kypcrbl ¢oTTi asikraraHHaH KeiliH 0ijim
ajlymbLiap

— 3aMaHayd SKOHOMHUKAHBIH, SKOHOMMKAIIBIK
KaTeropusuiapAbiH, TY>KBIPBIMIAMAIIbIK
anmapaTTapIelH ~ MHKpPO KOHE MakKpo
JeHreiIepiHae KYMBIC ICTEYIHIH 3epTTENreH
MIPUHIIAIITEP] MCH 3aHIBUIBIKTAPBIH KOJIaHY;

— SKOHOMMKAJIBIK KarJanapl Tanjuay;
KOCIIKEpJIiK KbI3METTIH Oenrim Oip TypiHIH
HET13T1 nporecTepiH Oemmn  Kepcery;
KOCIMKEPIIK KbI3METTIH JKETICTIT1H CUIIATTaY;

— OusHec-xocmapjapabl  Kypy;  aJIblHFaH
O1miMIi maitaanel OM3HEC KYPy YIIiH KOJ/IaHy;
— KOCIMKEPJIK KbI3METTI 3KOHOMUKAJIBIK >KOHE
oNeyMeTTIK ~ Oackapy  cajachlHIAa  JTYPHIC
menriMaep KaObluiaayra;

— KOCIMKEPJIK KbI3METTI YHBIMJIACTBIPY KOHE
OHBIH THIMJAUIIIH Oaranay OOWBIHIIA YMBIC

icTey maraplIapblHa ue  0omy;  Kypaemi
campIMIap CaJachblH  TaHAAyIbl  JTANeei
OTBIPBIN, aAPTyMEHTTEp o3ipiey  Ke3iH]E;

KOCIIKEPJIIK KbI3MET CalachlH/Ia OOJIBIM KaTKaH
HKOHOMHKAJIBIK KyObUIBICTap MEH
MPOLIECTEPIIH MOHIH TYCIHYZAE; MAJlIMETTEp.l
CHHTE3JIeY KOHE OoJIapJibl TYCIHJIPY Ke3iHJe

IMocae ycnemHoro
oO0yyarommecsi OyayT
— HPUMEHSTh U3Y4YE€HHbIE IPUHIMIIBI U 3aKOHBI

3aBeplIeHHsl Kypca

(GyHKIIMOHUPOBAHHUS COBPEMEHHOI
SKOHOMHUKH,  3KOHOMHUYECKHE  KaTErOpuH,
MOHATAWHBIA  anmaparT Ha  MHUKpPO- |
MaKpOYpPOBHSIX;

— aHaJIU3UPOBATh YKOHOMHUYECKYIO CUTYALHIO;
BBIZICNIATH Oa30BbIC MPOIIECCH TOTO MU WHOTO
BHJA NPEANPUHUMATENBCKOW JIESITEIBHOCTH;

JlaBaTh XapaKTEPUCTUKY YCIIEIIHOCTU
IIPEANPUHUMATENIBCKOMN 1€ATEIBHOCTH;

— COCTaBJIATh  OW3HEC-IUIaHBI,  IPUMEHSTH
MOJIy4eHHBbIE ~ 3HAHUA  JUII  TOCTPOECHUS
pUOBUIBHOM IIPEeANPUHAMATEIbCKOU
JIeATEIbHOCTH;

— NPUHUMATh  TNPABWIBHBIE  DPEIICHHUS B
00J1acTH  SKOHOMHUYECKOTO U  COLHMAILHOTO
YIIPABJICHUS MpEATPUHUMATEIBCKON
JIeATEIbHOCTH;

— o0mamath HaBBIKAMH pPabOTHI B BOIPOCAX
OpraHu3aIu MPEANPUHNMATEBCKOM
JESTENIbHOCTH M OLEHKU €€ d(HPEeKTUBHOCTH;
MpU  BBIPA0OTKE apryMEHTOB, OOOCHOBaHUS
BbIOOpa cdeppl TNPWIOKEHHs] KamuTala; B

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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KOMITAHUSTHBIH JTaMYyBIHBIH KeHOip Macenenepi
OOMBIHIIIA TYXKBIPBIM Kacay

HOHUMAaHUH CYIIHOCTH  JKOHOMHYECKHX
SIBJICHUI U TIPOLIECCOB, MPOUCXOIAIINX B chepe
HpPEANPUHUMATENIBCKON  JEATENBHOCTH; B
00001IEHNN TaHHBIX U UX UHTEPIPETALNN IS
BBIDAOOTKM  CY)XICHHUS 1O  OTJCIbHBIM
BOIIPOCAM pa3BUTHUS PUPMBI

Kypcmoty Kbickawa mazmynut / Kpamkoe cooepycanue kypca / Course summary

DKOHOMUKA KBI3MET €TYiHIH ipreiii Mocenenepi.
Kamuran. CypaHbIC TI€H YCBIHBIC HAapbIFbIL.
Bacekenectik xone Monomnonus. Kacimkepiik:
TYCiHIri, MOHI, HeEri3ri  Typjaepi  JKoHE
yiieiMaacTelpy  HblcaHmapbl.  Kocimkepiik
KbI3METTErl  Toyekenmep.  KoMMepuusiibik
KYIIUsi  JKOHE  OHBI  KOpFay  Tocuaepi.
Kacinkepiik KBI3METTI Kap KbUIAHIBIPY.
Kacinmkepiik MoIGHUET] XKOHE ITHKACHI.

@yH/1aMEHTaJIbHbIE poOIEMBI
(GYHKIMOHMpPOBaHUS HSKOHOMMKHM. Kanwuran.
Pemok Cnpoc u npemnoxenue. Konkypenuus
U MOHOIIOJIHS. IIpennpuHUMAaTENbCTBO:

IMOHATHEC, CYIIHOCTh, OCHOBHBIC BUIBLI U (1)OpMI)I
OpraHu3amnuu. Pucku B HpeﬂHpHHHMaTCHLCKOﬁ

nesrenpHOCTH.  Kommepueckas  TaiiHa U
cnocoObl  ee  3amuThl. DPUHAHCHPOBaHHE
IIPEANPUHUMATEIBCKON JESATECIBHOCTH.

Ky.]'H:Typa H OTHUKA NPCAIIPUHUMATCIILCTBA.

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.

Bazoaprama sncemexuiici / Pykosooumens npozpammet | Programme manager

basgsuroBa U.A.

IImunr B.A.
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Kowoacwwinoik nezizoepi / Ocnoewt 1udepcmea / Basics of Leadership

OkKy makcamut / Yueonan yenwv/ Purpose

CTYIACHTTEPAIH KOIOACIIBIIBIK KACHETTEPII,
CTWIIBJCPAl, KOCIMOPBIH, aliMaK >KOHE JKaJIIlbl
el JIeHrediHae ocep eTy OmiCTepiH THIMII
naiijanany  apKpUIbl  aJamIapAblH  MiHe3-
KWIKBIH JKOHE ©3apa OpeKeTTeCyiH THIMII

OBJIQJICHHE CTYJACHTAaMU METOJAOJOTUEH U
MIPAKTUKOI 3¢ heKTUBHOTO yIIpaBICHUS
MOBEJCHUEM U  B3aUMOJCHCTBHEM JIOJEH
nyTeM s dexTruBHOTO UCIIOJIb30BaHUs
JTUJEPCKUX KauyeCTB, CTUJICH, METO/I0B BIUSHUS

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

Oackapy  ojicTeMeci MeH  MPaKTHUKAChIH | HA YPOBHE MPEANPUATHS, PETHOHA M CTPAHbI B
MEHTEpY 1eJIOM

Oxvimy namuoceci / Pesynomamut 06yuenus / Learning outcomes
Kyperel  corri  askraranHan  Keiiin | [Tocie ycnemHoro 3aBepiieHust Kypca After successful completion of the course,
olriMasymbLIap od0yuyarwmmecsi OyayT students will be
- OackapyablH OapiblK JEHreiyiepiHieri | - MOHMMATh CYNIHOCTh W MeTojabl Hay4dHoro | - understand the essence and methods of the
yiibIMIapiarbl  KONIOACIIBUIBIK ~MOCEJIENIEPiH | MOIX0/1a K TeOpETHUECKOMY U mpakThueckoMy | scientific approach to the theoretical and practical
TECOPUSUIBIK ~ KOHE  TMPAKTUKAIBIK  IIEIIyre | PElICHHIO npobaeM JMIEPCTBA B | solution of leadership problems in organizations at

FBUIBIMHA KO3KApacThlH MOHI MEH OIICTepiH
TYCiHei,

- 0acKapylbUIBIK MIHAETTEpHAl WIemy YIIiH
KOIIOACIIBIIBIK ne” OMIIIKTIH HET13I1
TEOpUsTIapbIH KOJIaHAa/IbI;

- JKeke OAaChIHBIH APTHIKIIBUIBIKTAPHI
KEeMIITIKTEPiH CHIHKU Oaramnaiijibl;

- YKBIMJIA ’KYMBIC 1CTEY; 9JI€YMETTIK MaHbI3/IbI
MoceNeniep MEH YIepicTepAi Tanaay, TONTHIK
TUHAMUKA YAEPICTEpIH IKOHE KOMAaHJIaHbI
KAJIBINITACTRIPY KaFUJATTapblH OUTy HETi3iHIe
TOTTHIK KYMBICTBI THIM/II YHBIMIACTHIPAJIBI;

- TYJIFaapanbIK, TOITHIK JKOHE
YUBIMIACTHIPYIIBIIBIK ~ KOMMYHHUKAIUSIAP BT
Tajnuay >koHe jkooananapl

- ICKepJliK KapbIM-KaTbIHAC JarJblIapblHa He
Oomy, op Typal karjainapra OaillaHBICTBI
OackapyJblH ajlyaH TYpJil CTHIbJIEpIHE ue

MCH

OpraHM3alMsaX Ha BCEX YPOBHSAX YIPABIICHUS;
-HCII0JIb30BaTh OCHOBHBIE TEOPUU JINJEPCTBA U
BJIACTH JUIsl pellieHHs] yIIpaBIeHYECKUX 3a/1a4;

- KpUTUYECKU OI[CHUBATh JIMYHBIE IOCTOMHCTBA
Y HEJI0CTaTKH;

- paboTaTh B KOJUIEKTHBE, aHAJIU3UPOBATh
COLIMAJIBHO 3HAYMMBbIE MPOOJIEMBI U MPOLIECCHI,
3¢ (HEeKTUBHO OpraHU30BaTh IPYIIOBYIO padoTy
Ha OCHOBE 3HaHUSA NPOLECCOB TIPYNIOBON

JUHAMUKA ¥ TOPUHLOUIOB  (OPMHUPOBAHUSA
KOMaH/IbI;

- aHaJIU3UPOBAThH " IIPOEKTUPOBATh
MEXJINYHOCTHBIE, IPYIIIOBBIE u

OpraHHu3allMOHHBIC KOMMYHUKAalIUN

- 06J'Ia)13.TB HaBBIKaMHU OCJI0BOI'O 06LL[CHI/I$I;
MHOI‘OO6pa3HBIMI/I CTUWIAMU  yIIPaBJICHUA B
3aBUCHUMOCTH oT PAa3JINIHBIX CHTyaHHﬁ;
METOJaMH H  MCTOAMKaMH  HMCCICIOBAaHUS

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

strengths and
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00Jy; KeIIOaCHIbUIBIK KAaCHETTEp/Al 3epTTey
omicTepi MEH oSJicTeMelNepiHe, KOmOacIbUIbIK
KaOlmeTTepai MaMbITy TEXHOJOTHsIapblHA He
Oomagnl

JUACPCKUX KAueCTB, TEXHOJOTUSMH DPa3BUTHS
JUJIEPCKHUX CTIOCOOHOCTEN

Kypcmuiy Kbickawa mazmynst / Kpamkoe cooepycanue kypca / Coursesummary

KembacIpIBIKTEIH ~ TaOMFAaTel MEH  MOHI.
KembacubLibIk JKOHE MEHEHKMEHT.
KembacbUIbIKTHIH AOCTY Pl KOHIETITUSIIAPHIL.
Kem0acblIbIKTIH WHHOBAIUSIIBIK
KOHIENIUsUTaphl. Tonrap, KOMaHJanap >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. ['pynmsi, KOMAaHIBI 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 sncemexuwiici / Pykosooumens npozpammet | Programmemanager

Ecimxau I'.E.

To6suroB K.T.

To6su1oB K.T.
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Kaporcorivik cayammeotnvik necizoepi / Ocnogol punancogoit cpamomuocmu /Fundamentals of financial literacy

OKy makcamuwt / Yueonan yenv / Purpose

CTYICHTTEPC )KECKE KapI)KbIFa KATBICTHI MICIITIM
KaObU1/1ay Ke31HIe YThIMIBI KapXKbUIBIK MiHE3-
KYJIBIKTB JTAMBITY, COHBIMEH Karap IUQPIIbIK
TEXHOJIOTUSIAPIbI KOJIJIaHy apKBLIBI
KapKBUIBIK KBI3METTEP/I1 TYTBIHYIIBLIAP
peTiHae oMapAblH KYKBIKTaphl MEH MY/IIEIepiH
KOprayra OalJIaHbICTBI MPOLECTEPIl CHIHU
TYpFBIIAaH Oaranay >oHE Tanjnay KaOuleTiH
JAMBITY.

dbopMupoBaHHEe y OOyYaIOUUXCS PAMMOHAIBHOTO
(GbuHAHCOBOTO  MOBEJNCHUS  HpPU  IPUHATUHU
pellleHni, Kacalouuxcs JUYHBIX (PUHAHCOB, a
TaK)K€ CIOCOOHOCTH KPUTHYECKU OICHHBATh H
AHAJM3UPOBATh MPOLIECCHI, CBA3AHHBIE C 3AILMUTON
UX MpaB U MHTEPECOB B KauyeCTBE MOTpeOuTesen
(UHAHCOBBIX YCIYT MOCPEACTBOM HCIIOIH30BAHUS
B TOM 4HcClie IU(PPOBBIX TEXHOIOTHIA.

formation of students' rational financial
behavior when making decisions related to
personal finances, as well as the ability to
critically evaluate and analyze the processes
related to the protection of their rights and
interests as consumers of financial services
through the use of digital technologies.

Oxbrmy namuorceci / Pesynemamut o6yuenusn / Learningoutcomes

Kypersl ¢oTTi asikraranHaH Keilin Oijgim
ajrymbLiap

- JKEKe JKOHE O0TOACHUIBIK Kap Kbl CaJachIH/IaFbI
MoceNenepil ey YIOIiH anFaH Oimimaepi
MEH JaFIblIapbIH KOJIaHyda TAHBIMIBIK KOHE
HIBIFAPMAIIBUIBIK ~ OacTaMaHbl ~ KOpCeTy; -
XalIBIK VIIH KapKBUIBIK TOYEKeNJIep MeH
OaHKPOTTBIKTBI ~ €CKEpe  OTBIPHIN,  JKEKe
KapKbIHBI ©3 O€TiHIIe JKocmapjail >KoHe
Oackapa Ouly; - ’KeKe Kap)KbIHbI OacKapyra,
KapKbUIBIK YHBIMJIAPMEH BIHTBIMAKTACTHIKKA,
KAapKBUIBIK TOyeKeNJepre >KoHe T.0. KaThICThI
OpPTYPITi KapKBUIBIK MOceJeNiepre KaThICTHI 03
MIKIPIHI3AI  TYXKBIPpBIMIAY; -  Kap>KbUIBIK
MocemeNep/IiH ajgamMFa ocepiH Taijgal Oury,
COHJal-aKk oMapAbpl IIenly YIIH THICTI
MEMJIEKETTIK OpraHaapra/Kopiapra xabapiaca

MMocae  ycmemHoro
o0yuyarwimuecs OyayT
- MpOSIBJIATH I103HABATEIbHYI0O U TBOPYECKYIO
MHUIMATUBY B IPUMEHEHUH MOJIYYEHHBIX 3HAHUI
Y YMEHMH 1J1s pelieHus 3a1a4d B 00JIaCTH JTMYHBIX
U ceMeiHbIX (DUHAHCOB,;

- YMeTh  CaMOCTOSITEIbHO  OCYIIECTBISATH
IUITAHUPOBAaHUE M YINpPaBICHHE  JINYHBIMU
¢uHaHCAMM C y4eToM (DPMHAHCOBBIX PHCKOB U
OaHKpOTCTBA Ul HACEJICHMUS;

3aBepIIeHHs]  Kypca

- (opmynupoBaTh COOCTBEHHOE€ MHEHHE B
OTHOIICHUH Pa3NUYHBIX (UHAHCOBBIX MPOOIEM
Mo  YIpPaBJICHUIO JUYHBIMA  (PUHAHCAMH,
COTPYAHUYECTBY c (hMHAHCOBBIMU

OpraHu3alusIMu, PUHAHCOBBIMHU PUCKAaMU U T.1.;
-yMeTh aHAIU3UPOBATh BIUSHUE (DUHAHCOBBIX
mpoOyeM Il YelioBeKa, a Takke oOpamiathCs B

After successful completion of the course,
students will

- to show cognitive and creative initiative in
applying the acquired knowledge and skills to
solve problems in the field of personal and
family finance;

- be able to independently carry out
planning and management of personal finances
taking into account financial risks and
bankruptcy for the population;

- to formulate their own opinion regarding
various financial problems on personal finance
management, cooperation with  financial
organizations, financial risks, etc.;

- be able to analyze the impact of financial
problems for the individual, and contact the
appropriate government agencies/funds to

oiy; COOTBETCTBYIOIIHE rocyiapcTBeHHbie | resolve them;
- OpTYpJi KO3JepACH allbIHFaH KapXKBUIBIK | OpraHbl/(DOHIBI IS UX PEIICHUS; - be able to interpret financial information
aKmaparThl TycCiHaipe Oily, COHBIMEH Karap | - yMeThb HWHTepmnpeTrupoBath  ¢uHaHcoByro | obtained from various sources, as well as
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mikipai (ke3Kapac), nonesjeMeHi (apryMeHT),
daxTinepai axeipaTa Oiny;

- UHBECTHULIUSUIBIK TOPT(HENb/Ii KAIBIITACTHIPY
Ke3iHJe TYBIHIAUTBIH TOyeKenaepai Oaramay
JKOHE a3alTy;

- «KapXbl TMHPAMUJACHIHBIH»  Oenriiepin
aHBIKTAal Ol7y J>KOHE WHBECTULIMSIIAY YIIiH
KKETT1 Kypanaapabl TaHIai oiy.

UHPOpPMAIIMIO, TOJYYCHHYID M3  Pa3JIMYHBIX
HUCTOYHUKOB, a TAaKXKE pa3inyaTh MHEHUE (TOUYKY
3peHHUsl ), JOKA3aTeIbCTBO (apryMeHT), (DaKThI,

- OIEHHWBAaTh M MHHHUMH3UPOBATH  PHUCKH,
BO3HUKAIOIIHE npu (hopMHUpOBaHHH
MHBECTUIIMOHHOTO OPThEs;

- yYMETh BBIABIIATh MPHU3HAKH «(PUHAHCOBOMH
IUPaMUIbD) u BEIOHpATH HEOOXOIMMBINA
WHCTPYMCHTAPUH JIJI1 UHBECTHPOBAHUSI.

distinguish between opinion (point of view),
evidence (argument), facts;

- assess and minimize the risks arising in the
formation of an investment portfolio;

- be able to identify the signs of a “financial
pyramid” and choose the necessary tools for
investment.

Kypcmuingvickawa mazmynst / Kpamkoe codepicanue kypca/ Coursesummary

KapkbuibIk CayaTThUIBIKTHIH TYCIiHiri,
MakcaTTapbIMeH MIHJETTEPI. Axiia,
ecenanbIpbICy koHe Tejemuep. JKeke Kapxbl:
Kipic, mBIFbIC, Of0pkeT. CabIKTap jKOHE KEeKe
TYJIFajapra CalblK caily. XallblKKa OaHKTIK

Kbi3MeT  kepcery. Cakrannmeipy.  Kapxsr
HapBIFBl JKOHE HMHBECTUIMS Herizaepi. JKeke
KOCIKEPIIiK JKOHE cTapTar. Keke

TYJIFaIapabIHOaHKPOTTHIFBL JKeke
Kap >KbUIBIKKAYITCI3IIK.

Ilonstue, e u 3aJ1aun (hruHaHCOBOM
rpaMOTHOCTH. JleHbru, pacueTsl M IJIATEXKHU.
Jlnunbie (hUHAHCBHI: JOXOJBI, PACXObl, OKOHKET.
Hamorm u HamoroobnoxxeHue (U3HUSCKUX JIHII.
bankoBckue ycnyru s Hacenenusi. CTpaxoBaHHe.
OUHAHCOBBICPHIHKMHMOCHOBBIMHBECTUPOBAHUSI.
WuauBuayanbHOENpeIpUHUMATEILCTBOUCTApPTAT.
bankportcTBO bu3nIeCKuX JIMIL
JInunaspuHaHCOBasIOE301MaCHOCTbD.

The concept, goals and objectives of financial
literacy. Money, settlements and payments.
Personal finances: income, expenses, budget.
Taxes and taxation of individuals. Banking
services for the population. Insurance. Financial
markets and basics of investing. Individual
entrepreneurship and startup. Bankruptcy of
individuals.Personal financial security.

bazoapnama scemexuici / Pykosooumens npozpammst/ Programmemanager

Kueuntaes C.M.

I'onynos B.B.

I'onynos B.B.
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Foinvimu 3epmmeynepoin ne2izoepi scone akademuanovik xam/ OcHo8bl HAYUHBIX UCCTE006AHUT U aKkademuuecKkoe nucomo/ Basics of Research

and Academic Writing

OKy makcamut / Yueonan yenv/ Purpose

OUTiM  aTymIbUTApABIH  apachblHAa  FBUIBIM,
3epTTEYAIH FBUIBIMH OICTEpl, FBUIBIMH-OKY
KOHE FBUIBIMH JKYMBICTAPJBIH HOTIKEICPIH
TIpKEY TypaJibl OLT1IM KYHECIH KaJTbIITACTBIPY

chopMUpOBATh Y OOYYArOMIMXCS CHCTEMBI
3HaHWH O HayKe, Hay4yHbIX METO/ax
UCCIIeIOBaHMsI, O(QOPMIICHHS Pe3yIbTaTOB
Hay4YHOU U y4eOHO-Hay4YHOH pabOThI

to form a system of knowledge about science,
scientific methods of research, registration of the
results of scientific and educational and scientific
work among those receiving training

OKbimy

Hamuoicect / Pesynomamot 06yuenus / Learning

outcomes

Kypcrbl coTTI asiKraraHHaH KeiliH Ourim
aJymbLIap

- FBUIBIMHBIH HETI3T1 YFBIMJIAPBIH CHIIATTAY
’KOHE FBUIBIMU 3epTTeyJIepl YIHBIMAACTHIPY,

- FBUIBIMH aKIapaTThl aHBIKTAY )KOHE OHJICY,

- FBUIBIMH  3€pTTEY OMICTEpiH  KOJJIaHY,
3epTTeyJiep JKYPri3y *OHE OHBIH HOTHXKEIEpPiH
pecimzey,

- CTYAGHTTIK CTapTanTap YLIIH KapamnaibiM
Om3HEC-)KOCTIap KYPY

IMocae ycmemHoro
o0yyarommecsi OyayT
- ONKCHIBaTh OCHOBHBIE MOHSATHS O HAyKe U
OpraHU3aIMI0 HAYYHBIX HUCCIICIOBAHUN,

- ompeAensaTs U 00pabaThiBaTh HAYYHYIO
MH(OPMALIHIO, TPUMEHSITh METOJbI HAYYIHBIX
HCCIIEIOBAHUMH,

- TIPOBOJIUTH UCCIIEIOBAaHUE U OOPMIIATH €ro
pe3yJbTaThl,

- COCTaBJISATb HE CJIOKHBIA OW3HEC-TUIAH IS
CTYJICHYECKHX CTapTaroB

3aBeplIeHHsl Kypca

After successful
students will be

- describe the basic concepts of science and the
organization of scientific research,

- identify and process scientific information, -
apply scientific research methods, conduct research
and formalize its results,

- draw up a simple business plan for student
startups

completion of the course,

Kypcmuiny kbickawa mazmynst / Kpamxoe codepycanue kypca/ Course summary

FrimbiM KoHE FBITBIMH 3€pTTEYJIEPJIIH HETI3T1
YFBIMJIAphl, 3epTTeyAl aKMapaTThlK KaMTaMachl3
ery, FTbulbiMu 3eprTreynepil  YHbIMIacThIpy,
FoutbiMu  3eprTey  omictemeci, 3epTTeyAiH
JKaJIbl FbUIBIMU d7icTepl, CTaTUCTUKAIIBIK KOHE
BIKTUMAIJBIK 3€pTTEY OMicTepi, 3eprreyne
KOJIJIaHbUIaThIH TpaduKanbIK dicTep, bakpuiay

HOTHKEJIEpiH Tannay, OKCIEepUMEHTTIK
3eprreyiiep, YUBIMAACTBIPY. JKOHE FbUIBIMU
3eprreynepal  Kyprizy, FbeuibiMu  KyMbIc
HOTHKEJEPiH TIpKEY, KypcTsIk KOHE

JTUIUIOMJIBIK ~ JKYMBICTap/bl JadWbIHAAY JKOHE
Kopray epekienikTepi, CTyaeHTTep/IIH FhUIBIMU

OcCHOBHBIE TIOHATHUS O HAyKe M HAYYHOM
HCCIIEJOBAHNH, Nudopmanmonnoe
obecrieuenue wuccneaoBaHui, OpraHuzanus
Hay4yHbIX  HcchefoBaHud, Merogonorus
Hay4HbIX  uccienoBanuii, OOmeHay4YHbIe
MeTonbl HucciegoBanus, CTaTHCTHYECKHE U
BEPOSITHOCTHBIE ~ METOJIbI  WCCJICIOBAHMI,
I'padbuueckue MeTombl, UCHOIB3yeMbIE B
HCCIEIOBAHUIX, Ananus pEe3yIbTaTOB
HaOJIIOIEHUH, DKCIepUMEHTaIbHbIE
uccnenaoBanusi, Opranu3aiuss U IPOBEICHHE
Hay4HbIX  MCCIIEJOBAaHUH, Odopmnenue

pe3yapTaToB HaydyHOU paboThi, OCOOEHHOCTH

Basic concepts of science and scientific research,
Information support for research, Organization of
scientific research, Methodology of scientific
research, General scientific methods of research,
Statistical and probabilistic research methods,
Graphical methods used in research, Analysis of
observational results, Experimental research,
Organization and conduct of scientific research,
Registration of the results of scientific work,
Features of the preparation and defense of term
papers and theses, Requirements for the language
of presentation and design of student scientific
papers, Requirements for the development of
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YKYMBICTAPBIH OasiHIay JKOHE peciMey TiliHe
KOMbUIaTBIH Tanmantap, basHmama o3ipieyre
KOWBUIATBIH TajamnTap, O3ipiey epeKIIeTiKTepi.
CTY/ACHTTIK CTapTamnTap.

NOJATOTOBKM M 3alIUTHl  KYPCOBBIX W
JTUIUIOMHBIX  paboTr, TpeOoBaHHS K S3BIKY
U3JIOKEHUS ¥ O(QOPMICHHIO CTYAEHYECKUX
Hay4yHbIX pabotr, TpeOoBanus k pa3paboTKe
npeseHtanuii, OcoOeHHOCTH  pa3paboTKu
CTYICHYECKHX CTApTAIIOB.

presentations, Features of the development of
student startups.

Bazoaphama scemexwici / Pykosooumens npozpammut/ Programme manager

Kaiipipbaesa I'.K.

I'onynos B.B.

Godunov V.V.
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Teopuanvix mexanuka / Teopemuueckasn mexanuxa / Theoretical Mechanics

OKy makcamuwt / Yueonan yenv / Purpose

KJaccukaiblK Jlarpanx xoHe I'aMUIbTOH-
SAxo0Ou MeXaHMKACBIHBIH HET13T'1 YFbIMIAPhIH,
NPUHIUNTEP] MEH TEHCYJIEPIH KAJBIITACTHIPY

dbopmupoBanue OCHOBHBIX IIOHATHH,
IPUHLMIIOB M YPAaBHEHUH KJIACCHYECKOU
Mexanuku Jlarpamka u ['amunbrona-xkobu

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

Oxvimynamuosiceci | Pesynemamorodyuenus | Learningoutcomes

Kypcrbi CoTTI KeliH
olmiMaymbLIap

- KJIACCUKAJIBIK MEXaHUKA MMPUHITATITED
1HTYCIHE

- HEeri3r1 TeHaeynepai oineni

- TUTITIK MIHJIETTEePAl MenIe i

- MEXaHHUKaHbIH (QUI0CODHUSIIBIK KOHE
o/licCHAMaJIBIK MCeleNIepiH TyCiHe Il

- KJIACCUKAJIBIK MEXaHUKaHbIH KOJIAHBLTY
caJlaChbIH TYCIHEI]

- muddepeHIranIbIK TeHACYIepAiH HeTi3r1
TYPJIEPIiH aXbIpaTaabl

- KJIACCUKAJIBIK MEXaHUKaHBIH 3aH1apbl MEH
MPUHIIAIITEPIH TYXKBIPHIMIA TbI

- TEOPUSIIBIK (PU3UKAHBIH MaTeMaTHKaJIBIK
anmapaTblH MEHrepei

asgKTaraHHaH

ITocJie 3aBepiieHHs1 Kypca 00y4yarommecs

oynyTt

- TOHUMATh MPHHIUIBl  KIACCHYECKOU
MEXaHHUKHU

- 3HaTh OCHOBHBIC YPaBHCHHUS

- pemIaTh TUMOBBIC 3391

- TMOHUMATh dbunocodckue u
METOJIOJIOTUYECKUE TIPOOJIEMbI MEXaHUKHU

- TOoHUMaTh  O0JIACTHP  IPUMEHHMOCTHU
KJIACCUYECKOU MEXAHUKHU

- paziuyarb OCHOBHBIC BUJIBI

g hepeHIMATBHBIX YPAaBHCHHH

- (QopmynupoBaTh 3aKOHBI U TPHHIIMIIBI
KJIACCUYECKON MEXaHUKH

- BJIaAETh MaTeMaTUYECKUM
TEOPETUUECKON (PU3UKHI

arrapaTom

After successful completion of the course,
students will

- understand the principles of classical mechanics

- know basic equations

- solve typical tasks

- understand philosophical and methodological
problems of mechanics

- understand the area of applicability of classical
mechanics

- distinguish between the main types of differential
equations

- formulate the laws and principles of classical
mechanics

- be able to use mathematical apparatus of
theoretical physics

Ipepexsuzummepi / Ilpepexeuzumot | Prerequisites

Mexanuka,
Teopernkanblk Gu3nka Herizaepi 2

MexaHWKa,
OCHOBBI TeOpEeTUYECKOI PpU3NKH 2

Mechanics,
Fundamentals of Theoretical Physics 2

Kypcmuvinxoickawa mazmynot / Kpamkoe codepocanue Kypca/ Coursesummary

Herisri  yreimpap. Koszraneic  Tenzaeynepi.
Cakrany 3a”papel. Kosranblc TeHaeynepiHn
OipikTipy. bemmextepain cokThiFbicybl. Kimri
TepOemicrep. KarTel  JIeHEHIH  KO3FaJbICHI.
KanoHnplK TeHaeynep. Y3MIKCi3 oOpTa-Herisri
YFBIMIIap MEXaHWKachl. Kosrambic TeHzaeynepi.
Cakrany 3aHnapel. Kosraneic  TeHzeysnepiH

OCHOBHBIC TTOHSTHS. ypaBHeHI/IH JABHIKCHMUA.

3aKOHBI COXpaHEHUS. WNuterpupoBanue
ypaBHEHUH JIBUKEHUS. CTONIKHOBEHHE
gactun. Mambeie koneOanus. JIBmkeHme

TBCPAOro Teia. Kanonunueckue YpaBHCHUH.
TloHSTHS MEXaHUKHU CIIJIONTHBIX cpen

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 CcOKTBIFBICYBI. Kirmi
tepbenictep. KarTel JOeHEHIH  KO3FaJbICHIL.
Kanon bk TEeHEeYJIep. Tyrac oprta
MEXaHUKACBIHBIH TYCIHIT1

Hocmpexkeuzsummepi / [locmpekeusumot/ Postrequisites

OnekrpoanHamMuka, KBaHTTHIK MEeXaHUKa

‘ Onexrpoaunamuka, KBaHToBas MexaHuka

| Electrodynamics, Quantum Mechanics

Ilonnin epexwenikmepi / Ocobennocmu oucyunaunst/ Course features

[ToH aFbUIIIBIH TUTIHAET KONITUII TONTapFa
apHaJIFaH

HU3YUCHUC HA AHTJTUICKOM SI3BIKE

Course is studied in English

bazoaprama rcemexwici / Pykoeooumenwv npozpammet / Pro,

rammemanager

Opazanunona J[.K.

| Jynckuit M.M.

Dunskiy M.M.
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Y30ikciz mexanuka / Mexanuka cnaownvix cped / Continuum mechanics

OKy makcamuwt / Yueonan yenv / Purpose

TYTac OpTa MEXaHUKACHIHBIH HET13T1 3aH1apbIH
MEHrepy, OCHIHIIK MOHAEPAl OKY YIIiH
(U3HKAIBIK 3ePTTEY 9IICTEPiH KOIAAHY
KY3BIPETiH KAJIBITACTHIPY

OCBOCHHEOCHOBHBIX  3aKOHOB  MEXaHUKHU
CIUTOIIHBIX cpexn, dbopMupoBanue
KOMIIETEHIIMM  MCIOJIb30BaHUSI ~ METOJIOB

(bu3MUeCKUX HCCIeIOBAaHUN ISl W3YYEeHHUS
PO UIBHBIX JTUCIUTUIINH

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

Oxvimynamuosiceci | Pesynemamorodyuenus | Learningoutcomes

Kypcrsi COTTI asKTaFaHHaH keiiin | [Tocse 3aBepuieHus Kypca o0yuyawuuecs
OimiManymbLIap oyayT
- TYTaCOpPTaHbIH CBI3BIKTBI €MeC | - IOHUMAaTh OCHOBHBIC IIOHATHUS HEJIUHEHHON

MEXaHUKACBIHBIH HET13T1 TYCIHIKTEpiH TyCiHEe Il

- €CenTep/AiH MaTeMaTUKAaJBIK TYKBIPBIMIAPBIH | -

KaJIBIIITaCThIpAaAbl

- TYTac OpTa MEXaHWKAChl ECENTEPiH IIenry

OMICTEPiH TOKIpUOEAE KOJITAHA B
- ecenTepai
omicTepii KoJaaHa bl

- C¥ﬁBIKTLIKTap MCH rasaap MCXaHHUKACBIHBIH | -

3aHJapbl MEH TeHAeyJepiH Oineai

mieny YyIIiH —MaTeMaTUKaJbIK | -

MEXaHHKH CIUIOMIHBIX CPEe
(dbopMynupoBaTh
MOCTaHOBKH 33134

- IPUMEHATH HA MPAKTUKE METOABI PEHICHUS
3a7a4 MEXaHUKH CIUIOLIHBIX CPeJ
UCTIOJIB30BAaTh MAaTEMAaTHYECKHE METOMbI
JUISL pEILICHUS 3a/1a4

3HAaTh 3aKOHBl W YpaBHEHHS
KHUJIKOCTEH U ra3oB

MaTeMaTHYCCKHE

MEXaHUKHN

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

- know the laws and equations of the mechanics of
liquids and gases

- formulate the basic principles and axioms of
continuum mechanics

- TyTac opTa MEXaHWKAaChIHBIH  HETI3Ti | - (OpPMYIHpPOBATH OCHOBHBIC NPHHIUNBI U
NPUHIUNTEP] MEH aKCUOMAJIapblH | aKCHOMBI MEXaHHUKH CIUIOIIHBIX CpeJl
TY KBIPBIMIAM 1B
Ilpepexsuzummepi / Ilpepexeusumut / Prerequisites
MexaHuka, MexaHuka, Mechanics,

Teopernkanblk Gusnka Herizaepi 2

OCHOBBI TeOpEeTUYECKOI PU3NKH 2

Fundamentals of Theoretical Physics 2

Kypcmuvinkvickawa mazmynot / Kpamkoe codeporcanue xKypca/

Coursesummary

Nnean  CcyWbIKTBIK.  TYTKbIp  CYMBIKTBIK.
TypOyneHTrimik. [Iexapa KabaTTapsbl.
CyHBIKTBIKTAFBI KbUTY OTKI3TITIK. [uddy3us.
Jp16b1c. COKKBI TOJNKBIHAAPHI. bip emmemi ra3
arbiHbl.  CepniMIUTIK  TEOPUSCHIHBIH  HETI3r1

WUneanpHas XKuakocTb. BsA3kasg KHIKOCTH.
TypOyneHTHOCTb. [Torpanuuneie CIIOH.
TennonpoBoaHOCTh B XUAKOCTH. Juddy3us.
3ByK. YnapHbie BOHbL. OZHOMEpPHBIN MOTOK
rasa. OCHOBHBIE ~ ypaBHEHHS  TEOPUHU

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.
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TeHaeyaepi. ©O3ekTep MeH IUIaCTHHANAPABIH | ympyroctd.  PaBHoBecme — crepxkneit  u | Dislocation. Thermal conductivity and viscosity of
Tere-TeHIIr. Cepmimpai TOJKBIHIAP. | IIacTUH. Yupyrue BoiHbL Jlucnokammu. | Solids.

JHucnokanusi.  Kartel — JgeHenepaiH — kbuly | TemaonpoBOAHOCTh U BA3KOCTh TBEPIBIX TEII.
OTKI3TILITIr )KOHE TYTKBIPIIBIFHI.

Hocmpexkeuzsummepi / [locmpekeusumot/ Postrequisites

DnexTpoauHamuka, KBaHTTHIK MEXaHUKa ‘ DnekTpoauHamuka, KBaHTOBast MeXaHUKa | Electrodynamics, Quantum mechanics
Ilonnin epexwenikmepi / Ocodennocmu oucyunaunwl/ Course features
[ToH aFpUIIIBIH TUTIHIETI KONTULI TONTApFa U3y4YCHUE HA aHTIIUICKOM SI3bIKE Course is studied in English
apHaJFaH

bazoaprama scemexuiici / Pykosooumens npozpammul/ Programmemanager

Opazanunosa JI.K. | Hyuckuit M.M. | Dunskiy M.M.
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3. 3 Kypc cTy/IeHTTepiHe apHAJIFaH 3JIeKTHBTIK MoHAep / DJIeKTUBHbIE TUCIUILUIHHBI 15 cTyaeHToB 3 Kypca / Elective

courses for 3st year students

Paouooanunanvic rcone menesuoenue / Paouoceazo u menesuoenue / Radio communication and television

OKy makcamuwt / Yueonan yenv/ Purpose

OCBhI KYPBUIFBUIAPJIBIH JKYMBICHIH CHUTIATTAWTBHIH
pPaJMORICKTPOHUKA MeH (U3UKAHBIH HETi3Ti

HU3y4C€HUEC MCETOJ0B aHalu3a W CHHTE3a
PAAUOTCXHUYCCKUX u TCICBU3HMOHHBIX

study of methods of analysis and synthesis of radio
and television devices by applying the basic laws

3aHgapel MCH OIICTEpiH KOJJaHy apKbLIbl | YCTPOMCTB myTeM mnpuMeHeHus ocHoBHbEIX | and methods of radio electronics and physics,
PaIMOTEXHUKAIIBIK JKOHE TeJICUIAPIIBIK | 3AKOHOB M METOAOB paauodiekTpoHuku u | describing the operation of these devices
KYPBUIFBUIAPIBI  TaJgay JKOHE  CHHTE3/ey | GU3UKH,  ONKMCHIBAIOMIMX  paboTy  3THX
QMIiCTEpPIH 3epTTey yYCTPOWCTB

Oxvimy Hamuoiceci / Pezynomamut 00yuenusn / Learning outcomes
Kypcrbl CoTTI asiKTaraHHAaH keiiin | IocJie 3aBepieHUsI Kypca 00y4arommecst After successful completion of the course,
olTiManymbLIap oyayT students will be

- armocepama IKoHE FapbIll KEHICTITiHJIE
PaMOTONKBIHAAPABIH TapalyblHa OalIaHBICTHI
KYOBUIBICTapIbIH MOHIH TYCIHEI;

- MaTeMaTHKa KOHE KOMITBIOTEPITIK
Oarapiiamanap omicTepiHiH KOMeriMeH
aHTeHHaJlap MeH ¢uaepiepal  MOJEIbACY

o/licTepiH MEHrepe/i;

- panMOKaOBUINAFBIII JKOHE paJAMOTapaTyILbl
KYpPBUIFBUIAP/IBIH KYMBIC iCT€y MPHHLHUII MEH
MPUHLMIITIK CXEMachl Typajibl TYCIHIKKE He
0oJ1a bl

-OakpuIay-eJiey XKaOJIbIFbIH naiianana
OTBIPBII, PAAMOXKUIIIK  KYPBUIFbUIAPBIH/IAFbI
aKaynapJpl Talgay >SKOHE 137ey  OJICTepiH
MEHTepei;

- POK xone KKK mypseic sxymbIc iCT€YiH CHIHU
Oarajaiiipl;

- YKbIMA KYMBIC 1CTEeH 1

- 0azabIK paJlnOTEXHUKAJIBIK KYPBUIFbIJIAp MEH

- IOHUMATh CYIIHOCTb SIBJICHUH, CBSI3aHHBIX C
pacnpocTpaHEeHUEM PAJUOBOJH B arMocdepe
1 KOCMUYECKOM IPOCTPAHCTBE;

- BJIa/IETh METOJAMH MOJICIMPOBAHUS aHTEHH
u  ¢uaepoB ¢  IOMOLIBIO  METOIOB
MaTEeMaTHKU U KOMITbIOTEPHBIX IIPOrpamMMm;

- UMETb IIPEACTaBIEHUE O MPHUHIUIE
JEUCTBUA W NPUHIUIHAIBHON  CXeMe
paiMONPUEMHBIX M PaJUONEpPEHArOIINX
YCTPOWCTB;

- BJIAJETh METOJAaMH aHajlu3a M TIOHUCKa
HEUCIpaBHOCTEN B Pazo4acTOTHBIX
YCTPOUCTBAX c HCIIOJIb30BAHUEM
KOHTPOJIbHO-U3MEPUTEIHLHOTO
00opynoBaHUs;

- KpUTHUYECKH OLIEHHWBAaTh MPABHIBHOCTb
¢ynkunonuposanus POC u BUY;

- paboTaTh B KOJUIIEKTHBE;

- AHAJIM3UPOBATL U IMPOCKTUPOBATH 0a30BbIC

- 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
television systems
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KYHenepal Tajay JKoHe KoOaman bl
- TeNeaMuap OKYHENEpiHIH  KYMBIC
MIPUHITAIITEP] Typasibl TYCIHIKKE He OO0JIa b

ictey

PAIUOTCXHUYCCKUEC YCTPOI;'ICTBa H CUCTCMBbI
- HUMCTb IHPCACTABJICHUC O IIPUHIMUIIAX
(bYHKI_[I/IOHI/IpOBaHI/Iﬂ TCICBU3HOHHBIX CUCTEM

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

BHGKTp KOHEC MAarH€THU3M

‘ BHCKTpI/I‘ICCTBO 1 Marac€Tu3sm ‘

Electricity and Magnetism

Kypcmuingvickawa mazmynst / Kpamkoe codepicanue kypca/ Coursesummary

Kipicne mon. Paamoxwuinik crekTpin Oemy.
AHTeHHanap, OJIapIbIH CHIaTTamMasapsl.
Baitnanpic xeninepi MeH apHanapbl. CUTHAIIBI
MOJYJISIIMSIIAY XKoHE AeMonyisiuus. Tenenumaap
CUTHAJIAPBIHBIH ~ CTaHJApTTapHhI.
tenequnap. Kabempmik — Tenemumap — KOHE
Teneauaap xemiepi oovbiHma MHTepHET. ¥ sIbl
OaiiaHbpIc. DNEKTPOHBIK HABUTALUS JKyHemnepi.
Panmonoxamms.

CHyTHHKTIK

Benenne B mpeamer.  Pacrnpenenenue
paauovacTOTHOTO CIEKTpa. AHTEHHBI, HUX
XapaKkTepUCTUKU. JIMHMM M KaHaJIbl CBS3H.
Mopynsiuuss ¥ AEMOIYJSIUS  CUTHAaJjA.
CrangapTsl TEIECBU3UOHHBIX CHTHAJIOB.
CnyrHukoBoe  TeneBuzaeHue.  KaOembHoe
teneBugeHre U MHTtepHer mo nuHuaAM TB.
CoroBass cBsi3b. CHCTEMBI  DJIEKTPOHHOU
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 / Ilocmpexsuszumat/ Postrequisites

CaHJpIK 2JIEKTPOHUKA, TYPMBICTBIK
JJICKTPOHMKA KOHE DJICKTPOTEXHUKA

Hudposas AJIEKTPOHUKA, BbrrroBas

QJICKTPOHHUKA U 3JICKTPOTCXHHUKA

Digital Electronics, Consumer Electronics and
Electrical Engineering

bazoaprama rcemexwici / Pykoeooumensv npozpammut/ Prog

rammemanager

Opazanmnona J1.K.

‘ Maptsintok 1O.I1.

MartyniukYu.P.
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Paouomexnukanvik mizoekmep men cuznanoap / Padouomexnuueckue yenu u cucnanwt / Radio circuits and signals

OKy makcamuwt / Yueonan yenv / Purpose

MOH DJJIEKTp Ti30eKkTepi MeH curHan Oepy
callaChIH/IaFbl MaMaHJBIKTBl HIrepy Ke3iHJe

IUcUUIUIAHA (popMupyeT mpodeccuoHaTbHbIC
3HaHUA W YMEHHS TPH  OCBOCHHH

the discipline forms professional knowledge and
skills when mastering a specialty in the field of

KoCiOu OTimM MEH JaFAbUIapbl | CIICIMAIbHOCTH B obOsactu anektpuueckux | electrical circuits and signal transmission
KaJIbINTACThIPA/IbI 1eNel U Tiepelaydl CUTHAJIOB

Oxvimy naomuoiceci / Pezyiomameut 00yuenusn / Learningoutcomes
Kypcrbi CoTTI asiKTaraHHaH keiiin | ITocsie ycmemHoro 3aBepieHusi Kypcea | After successful completion of the course,
olriMasymbLIap odyuarommecst OyayT students will be
- CHTHAIZApAbl  MOIYJALMUSIAY  TYPJIEPIH | - pa3inuyaTh BUIbI MOIYJISIIUN CUTHAIOB - distinguish between types of signal modulation
KBIPATy - TOHMMaTh TpeoOpa3oBaHMe cuTHAJIOB B | - understand signal conversion in parametric and

- mapaMeTpiiK  JKOHE  CBI3BIKTBIK  €MecC
Ti30eKTep/eri CUrHAAAPABIH TYPJICHYIH TYCIHY
- CBI3BIKTBIK CY3T1IepiH CUHTE31H KOPCETY

- TUCKPETTI CHUTHAJAPIBIH MOJEIbICPIH JKOHE
CaHJIbIK CY3TUIEp/IiH CUHTE31H OuTy

- CBI3BIKTBIK €MeC JKOHE  IapaMeTpiliK
PanrorexHUKAIIBIK Ti30eKTep apKbLIBI
CUTHAJI/IBIH OTY MapaMeTpiiepiH eCeNTeHI3

- CaHJIBIK CY3Y JITOPUTMIH iCKE achIpy

napaMeTPUYeCKUX M HEIMHEWHBIX IeTIsIX

- MOKa3bIBaTh CHHTE3 JINHEHHBIX (DUIIBTPOB

- 3HaTb MOJENIM JHCKPETHBIX CHTHAIOB M
CHHTE3 HU(PPOBBIX (PHIBTPOB

- paccuuTarh IapaMeTphl  POXOXKICHUS
curHaia yepes HEJIMHENHBIE U
napamMeTpU4ecKue paJHoTeXHUIECKUE IEITH

- peanu3oBaTh  aJITOPUTM  LUPPOBOIA
bunpTpanuu

nonlinear circuits

- show synthesis of linear filters

- know models of discrete signals and synthesis of
digital filters

- calculate the parameters of signal transmission
through nonlinear and parametric radio circuits

- implement a digital filtering algorithm

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

DJEeKTPOHBIK TEXHUKA PUOOpIIaph

‘ [TpuGops! 271EKTPOHHON TEXHUKU

| Components of electronic devices

Kypcmuinkvickawa mazmynst / Kpamkoe codeprcanue kypca/ Coursesummary

MonynsuusianFad curHaigap. ChI3BIKTBIK eMec
PaIMOTEXHUKAIIBIK TI30€KTep/Ieri CUTHAIIAPIbI
TYPIACHAIPY. CBI3BIKTBIK napaMmeTpiiiK
Ti30eKTepJeri CUTHal TYpJAEHAIpYIepl KHULUIIK
CBI3BIKTHIK CY3TUIEpIHIH CHHTE3 TEOPHSICHIHBIH
anemeHTTepi. Juckperti curnamnmap. CaHABIK
CY3y IpHUHIMITEPI

MonynupoBaHHbIE CUTHAJIBL.
IIpeoOpa3oBaHusi CUTHAJOB B HETUHEWHBIX
paauoTexHuyeckux nemnsax. IIpeoOpazoBanus
CUTHAJIOB B JIMHEHHBIX IapaMETPUUYECKUX
Lensx DJIeMEeHThl TEOPUH CUHTE3a YaCTOTHBIX
JUHEUHBIX QUIBTPOB. [[MCKpEeTHBIE CUTHAIIBI.
[Tpunnuns! nudppoBoil GpuibTpanmu

Modulated signals. Signal transformations in
nonlinear radio engineering circuits. Signal
transformations in linear parametric circuits are
elements of the theory of synthesis of frequency
linear filters. Discrete signals. Principles of digital
filtering

Ilocmpexsusummepi / [locmpexeuszumwt/ Postrequisites

Tanpgay onictemeciHiH (U3MKAJIBIK HeEri3zepi,

®duzndeckue OCHOBEI METOJOB  aHalln3a,

Physical basics of analysis methods, Consumer
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TypMBICTBIK 2JIEKTPOHUKA

| BeITOBAs HIEKTPOHMKA H ANEKTPOTEXHUKA | electronics

bazoaprama scemexwiici / Pykoeooumensv npozpammut/ Prog

rammemanager

Opazaimmnona J1.K.

‘ Banentosa A.IO.

Valentova A.YUu.
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AmomouiK puzuxa / Amomnasn ¢puszuka / Atomic Physics

OKy maxcamul / Yueonas yenv/ Purpose

aTOMHBIH (bu3MKaIbIK TEOPHSICHIHBIH
KOpIHICTEpIH (U3UKANBIK KYOBUIBICTAp MEH
namasap apachblHIaFbl OalJIaHbIC PETIHAE THICTI
MaTEMATHKAIBIK  JICHICH/Ie  CHIATTalIFaHbIH,
MPAKTUKAIBIK TOXKIPUOE MEH DSKCIEePUMEHTTIH
KaIbUIaybl OAKBIIAY PETIHIEMEHTEPYi.

YCBOCHHE  TPEJACTABJICHHH  (U3HYECKOU
TEOpUHU aToMa Kak 0000IIeHre HAOII0ICHUS,
MPAKTUYECKOIO OMbITA U 3KCIEPUMEHTA,
U3JI0KEHHYIO Ha COOTBETCTBYIOIIEM
MaTEeMaTHYeCKOM YPOBHE, KaK CBSI3b MEXIY
(U3HYECKUMU SBICHUSMU W BEIIMIMHAMH.

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.

Oxvimynamuosiceci | Pesynemamorodyuenus | Learningoutcomes

Kypcersl CITTi KeliH
OimiManymbLIap

- aToM (PM3HMKACHIHBIH HETI3ri 3aHJapbIH >KOHE
oJIapbIH MaTeMaTHUKaJIBIK OPHET1H TYCIHE ]

- Heri3ri (YM3MKAIBIK KYOBUIBICTAPIIBI, OJapibl
0akpulay  JKOHE  HKCHEPUMEHTTIK  3epTTey
onicTepiH TyciHeni

-aTOM/IBIK-MOJICKYJIAJIBIK ~ JCHI'eHe KBAaHTTBIK
KYOBUIBICTAp Typajibl TYCIHIKKE ne 00Jaab

- KBaHTTHIK (M3UKAHBIH, aTOM TEOPHSICHIHBIH
AKCIIEPUMEHTTIK HET13JIepiH TYCIHE];

- (U3MKaJIBIK MOJETbAECP MEH TMIIOTe3alap/IblH

asiIKTaraHHaH

ITocae 3aBepiIeHHs Kypca 00y4alonuecs
oyayT

- IOHMMAaTb OCHOBHBIE 3aKOHBbI aTOMHOM
(U3MKU U UX MAaTEMAaTH4YECKOE BhIpaKEHUE

- IOHUMaTh OCHOBHbIE (PU3UYECKHE SIBICHUS,
METObI ux HaOI0AeHNI u
AKCIIEPUMEHTAILHOTO UCCIIEI0BAaHUS

- UMETBIPEJCTABICHME O  KBAHTOBBIX
SIBJIGHUSIX HA @aTOMHO-MOJIEKYJIIPHOM YPOBHE
- pa3dupaTbcs B SKCIEPUMEHTAIbHBIX
OCHOBax KBaHTOBOM ()M3UKH, TEOPUU aTOMA; -
UMEThb  NPEICTaBICHHE O  TpaHuLax

After successful
students

- 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
quantum physics, the theory of the atom; - have an
idea of the limits of applicability of physical
models and hypotheses

completion of the course,

KOJJIaHbUTy IIEKTepl Typajbl TYCIHIKKE W€ | IPUMEHUMOCTH (U3MYECKUX MoOAeled U
6oapl TUIIOTE3
Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites
DJIeKTPOIMHAMHKA | DJIeKTPOIMHAMHKA Electrodynamics
Kypcmuingvickauwa mazmynst / Kpamkoe codepicanue kypca/ Coursesummary
bop Teopuscel, Oip 3JEKTPOHIBI AaTOMHBIH | Teopus bopa, KBanrtoBas teopust | Bohr's theory, Quantum theory of one-electron
KBaHTTBIK TEOPHSICHI, KOII 3JIEKTPOH/IbI AaTOM/AP, | OTHOAIECKTPOHHOTO aroma, | atom, many-electron atoms, Molecules. Stimulated
MoJiekyaanap. MaoxOypii coyneneHy. KarTel | MHOTO2JIGKTpOHHBIE — aToMbl,  Moekyisl. | radiation. Solid state.
JIEHE. Brinyxnennoe nznydenue. TBEpoe TENO.

Hocmpexeusummepi / [locmpexeusumul/ Postrequisites

AnponslK pu3KKa, KBAHTTHIK JJIEKTPOHHUKA

‘ SAnepnas ¢pusuka, KBantoBas ayeKTpoHHKa

| Nuclear physics, Quantum electronics
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bazoaprama yscemexuiici / Pykosooumenw npozpammeut / Pro

rammemanager

Opazanunona J[.K.

Hyncknit M.M.

Dunskiy M.M.
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Acmpogusuka nezizoepi / Ocrnogovt acmpoguszuku / Basics of Astrophysics

OKy makcamuwt / Yueonan yenv/ Purpose

acTpo()M3MKAHBIH €cenTepi oAicTepiMEH, OHBIH
TapUXbIMEH JKOHE OJIEMHIH FBUIBIMU OCHHECIH
KAJIBINITACTRIPY/IAFbl MAHBI3IBUIBIFBIMEH TAHBICY

3HAKOMCTBO C 33aJayaMM M  METOAAMHU
acTpopu3uKH, €€ UCTOpUEH U 3HAYCHHEM IJIs
(hopMHpOBaHUS HAYYHOU KapTHHBI MUPa

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

Oxvrmynamusiceci | Pesynemamorodyuenus | Learningoutcomes

Kypcrsbi CoTTI KeliH
olmiMaymbLIap

- KeHOip acTpodU3UKAIIBIK €CENTEP/Ii MISIIe/Ii

- FaJlaMJIaFbl KeHICTIK-YaKbIT ayKbIMBIH TYCIHEI
- acmaH JeHenepiHiH maiga OoJybl MeH
IBOJTIOIMSICHIH TYCIHEI1

- QJIEMHIH KYpaMbIH Oiy1ei

- OYKUT 9JeMHIH KYPBUIBIMBI MEH DBOJOIHSICHI
Typaibl TYCiHIKKE ue 00asl

- aJIaMHBIH FaJlaMJIaFbl OPHBIH TYCIHE1

- FBUTBIMH JYHHUE TaHBIMFA He 0OJIa bl

asgKTaraHHaH

ITocJie 3aBepiieHHs1 Kypca 00y4yarommecs
oyayT

- pemathb
3aJ]a4n

- TIOHUMaTh MPOCTPAHCTBEHHO-BPEMEHHBIE
Mactta0sl B0 Beenennoit

- TMOHUMATh MPOUCXOXKIECHUE U DBOJIIOIHUIO
HEeOECHBIX TEIl

- 3HaTh cocTaB BcenenHoit

- HMETh TMPEACTaBICHUE O CTPYKType u
IBOJIIONNY BcelleHHoM kak 1ejoro

- IIOHUMAaTh MECTO YeJIoBeKa BO Bcenennom

- IMETh HAyYHOE MHUPOBO33PEHUE

HEKOTOphIE  acTpodu3nUecKue

After completing the course, students will

- solve some astrophysical problems

- understand space-time scales in the Universe

- understand the origin and evolution of celestial
bodies

- know 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

Kypcmuingvickauwa mazmynot / Kpamkoe codepocanue Kypca/ Coursesummary

Kipicne. Actpodusukagarel KEHICTIK-yaKbIT
aykbIMbl.  Coyne  mbiFapy.  Paauanusiibix
TacsIMasiay TEOPUSCHIHBIH Heri3/epi.
AcTtpodu3ukanbk OakbulaylapablH (U3HKAIBIK
HIEKTEeyJepi. Kiaccukansix KOCMOJIOTHUSI.
KappikTeiH ~ Tapamybl.  KpI3bUI  BIFBICYBL.
KiaccukanblK KOCMOJOTHSHBIH KUBIHJBIKTAPHI.
bimiMi 1pi MacmTaOThl KYpPbUIBIMBI MEH OJIEM.
Kynapznap. XKanmsr mamimerrep. KypbuibiMbl
KOHE 3BOJIOUUACHL. JKYJIIbI3bl 3BOIIOIUSHBIH

KaJIIbIKTapbl

Brenenue. [IpocTpaHCTBEHHO-BPEMEHHbIE
Macmtabbl B acTpodmusuke. Uzmydenwue.
OCHOBBI  TEOpUHM TEPEHOCA  U3ITYUYECHUS.

duznyeckue OrpaHUYEHUs] acCTPOPUINYECKUX
HaOmoaeHuit. Kiaccuueckas KOCMOJIOTHS.
Pacnpoctpanenue csera. KpacHoe cMmelenue.
TpynHocTH — KJacCH4ecKOH — KOCMOJIOTHH.
O6pazoBanue KpYIHOMAacIITaOHOM
CcTpykTypbl Bcenennoit. 3Be3asl. OOmue
ceeaenus. Ctpoenue u sBomtouusa. OcraTtku
3BE€3IHOM HBOJIIOLIUU

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

IHocmpexeusummepi / [locmpekeuzumot/ Postrequisites

H(Ofapbl OHCPI'U KOHC 66J'IIJ.I€KTCp (I)I/I3I/IK8.CBI ‘ ®du3uKa BEICOKHX 3Hepr1/1171 1 3JICMCHTAPHBIX ‘

High energy physics and elementary particles

31




| YaCTHIL |

bazoaprama scemexuiici / Pykoeooumenw npozpammul/ Programmemanager

Opazaimmnona J1.K.

| Hysckuit M.M. ‘

Dunskiy M.M.
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4. 4 kypc cTy/leHTTepiHe apHAJIFAH YJIeKTHBTIK MIH/Aep / DIeKTUBHbIE JUCHUILUIUHBI 1JIs1 cTyaeHToB 4 kypca / Elective

courses for 4th year students

HAoponvik puzuxa / Aoepnasn gpuszuxa / Nuclear Physics

OKy makcamuwt / Yueonan yenwv/ Purpose

Ccy0aTOMIBIK MHKpOdJieMJie OolaThlH HEri3ri
SPOJIBIK-(PU3UKAIBIK KYOBUIBICTAPMEH, OJIApJIbI
TEOPUSUIBIK ~ TYCIHY JKOHE OKCHEpHUMEHTTIK
0akpuIay 9iCTepiMEH TaHbBICY

3HAaKOMCTBO C OCHOBHBIMH AACPHO-
(1)I/I3I/I‘-IGCKI/IMI/I SABJICHUSAMHU, NPOUCXOAAITUMU
B CY6aTOMHOM MHUKPOMHPE, METOJAMH HX
TCOPECTUUCCKOI'O OCMBICJIICHUA u
OKCIICPUMCHTAJILHOT'O Ha6J'IIOI[eHI/I$I

acquaintance with the main nuclear-physical
phenomena  occurring in  the  subatomic
microworld, methods of their theoretical

understanding and experimental observation

Oxvimynamuoiceci | Pesynemamotodyuenus | Learningoutcomes

Kypcersl CITTi asiIKTaraHHaH KeHiH
OimiManymbLIap
- MarepusiHbl  YWBIMAACTBIPYABIH  SIIPOJIBIK

neHreiinge (U3MKaAIbIK MPOLECTePIiH KYpY
3aHJIBUTBIKTAPBIH TYKBIPBIMIAH BT

- SAIpOJIBIK (hU3UKA MEH DJIEMEHTap OeJIIIeKTep
(GU3MKaCBIHBIH ~ Ka3ipri mpoOieManapsl MeH
HICNIIJIMETeH Macesenepl Typalibl TYCIHIKKE He
0o0Jaan!

- PaJAMOAKTUBTLIIKTIH KaJMbl 3aHJIBUIBIKTAPbIH
TYCiHEe 1

- ecenTep/Ii memneai

- DJIeMEHTap OeJIIEKTepiH JKIKTeNylH >XoHE
oJNlapJIbIH KacUeTTEepiH Oinei

- 3aMaHayHW FHUIBIMH amnmapaTrypaMeH KYMBIC
1cTenal

- AP0 KYPBUIBIMBIHBIH HETI3T1 TeOpHsUIapbIMEH
TaHbIC OO B

IlocJie 3aBepuieHust Kypca ody4yarouuecst
oyayT

- (QopmymupoBaTh 3aKOHBI IPOTEKAHUS
(u3MYECKUX TPOIECCOB Ha SACPHOM ypPOBHE
OpraHu3ali MaTEpPUU

- HUMEThb IMPEJACTaBJICHHE O COBPEMEHHBIX
mpobieMax ©  HEpEemEHHBIX mpobiemax
sanepHor u3uke U (PU3MKE 3IIEMEHTapHBIX
YaCTHI]

- TIOHMMaTh
PaaroOaKTUBHOCTH
- pemiarth 3a1a4u

- 3HaTh KJACCU(PHUKALMIO 3JIEMEHTAPHBIX
YaCTHUIl U UX CBOMCTBa

- pabotatb C COBPEMEHHOI
anmnaparypou

- 3HAaKOMBI C OCHOBHBIMH T€OPHUSIMU CTPOCHHS
5Eep

o0mue  3aKOHOMEPHOCTHU

Hay4YHOH

After completing the course, students will

- to formulate the laws of the course of physical
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

- know the classification of elementary particles
and their properties

- work with modern scientific equipment

- be familiar with the basic theories of nuclear
structure

Ilpepexeusummepi / [Ipepexeusumot / Prerequisites

Actpodusnka Heriznepi, AToM (pU3HUKAChI

OcHoBbI acTpopu3uku, AToMHast pusnKa

Fundamentals of Astrophysics, Atomic Physics

Kypcmuvinkvickauwa mazmynnt / Kpamxoe codeporcanue xypca/ Coursesummary

Kipice. SlapomapmsiH  Kypambl, KyphLIbIMbI | Beemenne. ®usnka cocrasa, cTpyktypsl u | 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 MeH
FAPBIITHIK coyienep. KommanOansl  SAPOIIBIK
¢dusmnka.

JUHAMUKA  sifaep. BHyTpusigepHbie  CHIIbI
B3auMozeucTBus. Snepusie monenu. dusuka
SIACpHBIX — peakuuii. [lenenue W cuHTE3
aTOMHBIX sjep. Duszuka pagruoaKTUBHOTO

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

KocMu4eckue Jydd. llpukmannas snepHas
¢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.

bazoaprama scemexuiici / Pykogooumenw npozpammut / Pro,

rammemanager

Opazanunona J[.K.

| Jynekuii M.M.

Dunskiy M.M.
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Keanmmuix mexanuka / Keanmosaa mexanuka / Quantum Mechanics

OKy makcamuwt / Yueonan yenv/ Purpose

CTY/IGHTTEpPre KBaHTTHIK 3aHJapra OarbIHATBHIH
KYOBUIBICTapIbIH (PU3UKAIIBIK TaOUFATHI TYpaibl
HaKThl TYCIHIK alybl KEpeK MHKPOJJIEeM
3aHIBUIBIKTApbl Typajbl TEPEH TYCIHIK Oepy,
KBaHTTBIK nporecTepi MaTEepHAITUCTIK
TYPFBIIAH TYCIHIIPYII YHPEHY

JIaTh  CTYAGHTaM TJIyOOKOe TOHHMMAaHHUE
3aKOHOMEPHOCTEH MHKPOMHMPA, IIPU KOTOPOM
OH JI0JKEH HOJyYUTh YETKOE MIPEICTAaBICHUE,

0 buzmveckoi npupojae SIBJICHU,
MOAYUHSIIONIUXCSI ~ KBAaHTOBBIM  3aKOHAaM,
HAy4YUThCS HMHTEPIPETUPOBATH KBAHTOBBIC

MIPOIIECCHI C MATEPUAITMCTUUECKOM MO3UIINHI

to give students a deep understanding of the laws
of the microcosm, in which they should get a clear
idea of the physical nature of phenomena obeying
quantum laws, learn how to interpret quantum
processes from a materialistic position

Oxvimynamudiceci | Pezynomamurooyuenus | Learningoutcomes

Kypcrbl CITTI KeiliH
olmiMaymbLIap

- KBAHTTBIK MEXaHUKaHBIH HETI3I1 YFbIMJApbIH,
3aHBUTBIKTAPbl MEH MOJAECIBACPIH TY)KBIPhIMIAY
- KBaHTTBIK MeXaHMKaJa  KOJIJAHbUIAThIH
MaTEeMaTHKAIIBIK amrmaparrap MEH
MaTeMaTHKaJIbIK ~ ojicTepAal  KoJgaHy, - -
¢Gu3MKanbIK  KYOBUIBICTApIBl,  MPOLECTEpl,
3aTTapAblH  (U3MKAIBIK KacCHETTepiH 3epTTey
KOHE KYH  TapaMmeTpiiepiH  aHbIKTay, -
MaTeMaTHKAJIbIK MOJENbACpP KYpy, (PU3HMKAIBIK
KYOBUIBICTAD MEH TMPOIECTEP/l  3€pPTTEY/IIH
TEOPHSUIBIK KOHE CAHJBIK SJICTEpIH KOJIJaHy; -
3aMaHayd KOMIIBIOTEpIIIK OarjiapiiaManap/biH

asgKTaraHHaH

00yHI; - (bu3HKaIBIK MPOLIECTEPIIH
MaTeMaTHKalbIK MOJENIH KYpy OIICTEepiH
KOJI/IaHy

ITocJie 3aBepuIeHNs1 Kypca o0ydaronimecs
oyayt

- dopmynupoBats
3aKOHBI  MOJICJIN KBAHTOBOI MEXaHUKH

- MNPUMEHATH MATEMAaTUYECKUH anmapar u
MaTeMaTUYECKUE METO/bl, HCIOIb3YIOLIUECs
B KBAHTOBOM MEXaHUKE;

- HccruenoBaTh  (DU3WYECKHE  SBIICHUS,
MpoIiecchl, (PU3NUECKUE CBOWMCTB BEIIECTB U
ONPEACIICHUS ITAPAMETPOB COCTOSIHU;

- co3daBaTh MaTeMaTHYCCKHE  MOJICIIH,
IPUMEHATh TEOPETUYECKUE U UHCIICHHBIC
METOBI UCCIENOBaHUS (PU3NYECKUX SBJICHUM
U IIPOLIECCOB;

- BJJAACTh COBPEMEHHBIMHU KOMIIbIOTEPHBIMU

OCHOBHBIC IIOHATHA,

porpaMMamy;
- HCIOJIb30BaTb  METOJBl  IMOCTPOCHMS
MaTeMaTH4ecKoO  Mozenu  (U3NYECKUX
IIPOLIECCOB

After successful
students will

- formulate the basic concepts, laws and models of
quantum mechanics - apply the mathematical
apparatus and mathematical methods used in
quantum mechanics; - - to investigate physical
phenomena, processes, physical properties of
substances and determination of state parameters; -
create mathematical models, apply theoretical and
numerical methods to study physical phenomena
and processes; - to have modern computer
programs; - use methods of constructing a
mathematical model of physical processes

completion of the course,

Ilpepexsuzummepi / Illpepexeusumut / Prerequisites

Actpodusuka Herizaepi, AToMablK pusmka

‘ OcHoBbI acTpopu3uku, AToMHast pusnka

Fundamentals of Astrophysics, Atomic Physics

Kypcmuvinkvickauwa mazmynnt / Kpamxoe codeporcanue xypca/ Coursesummary
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KBaHTTBIK TCOPHSHBIH anrpIaprrapsl. | [Ipeamnochuiku KBaHTOBOM teopun. | Prerequisites of quantum theory. The quantum
MukpobenmeKTepAiH  KBAaHTTHIK  Teopuschl. | KBanToBas TEOPHS mukpouactuipl. | theory of a microparticle. Eigenfunctions and
MenmrikTti GyHKIMsIap *)oHe oneparopiuapasie | CooctBennble  (GyHKIMH u  cobcTBeHHble | eigenvalues of operators. Linear harmonic
MEHIIKTI MoHJepi. CBI3BIKTHIK TapPMOHUKAIIBIK | 3HAYCHHS OIIEPaTOPOB. Jluneiinnii | oscillator Moment operator and intrinsic moment
OCIMJLIATOP ~ MOMEHT  OIEpaTophl  JKOHE | rapMoHuYeckuii  ocimmistop  Omepartop | of momentum Theory of hydrogen-like atom
UMITYJIbCTIH MEHIIIKTI MOMEHTI CyTeri Topi3ii | MOMEHTa M COOCTBCHHBIH MOMEHT uMmIyiabca | Approximate methods of quantum mechanics
ATOM TEOpPHSICHI KBaHTTBHIK MEXaHHUKamarbl | Teopwus BOJIOPO/IONIOI00HOTO aroma | Systems of identical particles in quantum
Oipmelt  OemmexkTep  JKyHeciHiH  KBaHTTHIK | [IpubnmxeHnHsie METO/IbI KBaHTOBOU | mechanics

MEXaHHUKACBIHBIH JKYBIKTAIFaH 9IiCTepi MexaHUKH CHCTEMBbI TOXIECTBEHHBIX YaCTHIL

B KBAHTOBOM MEXaHHKE
bazoapnama scemexwici / Pykogooumenwv npozpammol/ Programmemanager
Opazaymuosa J[.K. JyHcknit M.M. \ Dunskiy M.M.
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Kozapul 3nepeua srcone 6onuwexkmep gpuzuxacol / Qusuka 6viCOKUX IHepzuil u yiemenmapuvix uacmuy / High energy physics
and elementary particles

OKy makcamuwt / Yueonan yenv/ Purpose

JJIeMEHTap  OOJIIeKTep  JlieMiHE  KEIICHI
JTYHHUETaHBIM/IBI KAJIBIITACTBIPY, OJNIAPIBIH 63apa
opeKeTTecyl JKoHEe e3apa opeKerTecyi, Kasipri
AeHreieri MaTtepHs KYPBUIBIMBIHBIH
KYPBUIBIMBIH 3€PTTEY

¢dbopmupoBaHue
MHPOBO33pPEHUSI  Ha
YacTHIl, ux
B3aUMOINPEBpAIlCHHE,

KOMILIEKCHOTO
MHUp  DJIEMEHTAPHBIX
B3aMOJIEVCTBUE "

U3YYCHUE CTPYKTYpYy

CTPOEHMSI MATEPUH Ha COBPEMEHHOM YPOBHE

the formation of a complex worldview on the
world of elementary particles, their interaction and
interconversion, study of the structure of the
structure of matter at the modern level

Oxvimynamuoiceci | Pesynemamotodyuenus | Learningoutcomes

Kypcersl CITTi KeHiH
OimiManymbLIap

- MaTepUSHBIH KYPBUIBIMBIH Ka3ipri JeHreie
TYCiHe Il

- DIIEMEHTap OONIIEeKTep/iH KIKTeNyiH >XoHE
ipremie3apa  opeKeTTeCcylepliH  KacHeTTepiH
oireni

- Kasipri 3aMaHfbl TEXHWKaJaa (U3UKACBIHIA —
YACTKIIITEp TYCIHEI

- KBapKTap apachbIHIaFbl
MOTEHIIUAJIBIH AHBIKTAM BT
- JKOFaphl SHEPTHUsUIAp (PU3UKACHIHBIH 3aMaHay!
MOceleNiepiHe Hazap ayJaapassl

asiIKTaraHHaH

e3apa 9peKeTTecy

oyayT

COBpPCMCHHOM YPOBHC

MCKAY KBapKaMHn

IMocye 3aBepieHUs Kypca 00y4aronmecst

- IOHUMATh CTPYKTYPY CTPOECHHE MaTEpPUM Ha

- 3HAaeT KIACCHU(PUKALNUIO 3JICMEHTAPHBIX
4acTUIl M  CBOICTBa  (hyHIaMEHTAJIbHBIX
B3aUMOJIEUCTBUI

- pa3bupaeTcsi B COBPEMEHHOM TEXHHUKE
(hu3HKe BBICOKUX SHEPTUN — YCKOPUTEIIX
- ompenenseT MOTEHIMAal B3auMOJCUCTBUS

- OPUEHTUPYETCS B COBPEMEHHBIX MpobdiieMax
(U3HUKHN BBICOKUX SHEPTUit

After successful
students will

- 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

completion of the course,

Ilpepexsuzummepi / Ilpepexeusumut / Prerequisites

Actpodusnka Herizaepi, ATOMIIBIK

‘ OcHoBbI acTpopu3uku, AToMHast pu3nKa

| Fundamentals of Astrophysics, Atomic Physics

Kypcmuinkvickawa mazmynst / Kpamkoe cooepracanue Kypca/ Coursesummary

Ipreni e3apa opekerTecyiepiiH KacHETTepi.
XKorapsl SHEpPTrus (hU3UKaCHIHBIH
OKCIIEPUMEHTTIK 0a3zacel. ©O3apa opeKerTecy
MPOLIECTEPIH Tanaay omicrepi. 3aTThIH
KYpbUIBIMBL.  KBapktap MeH TIIFOOHIApIBIH
KacuerTepi JKOHE AIIEKTPOHJIAP MEH
TMO3UTPOHAAPIBI KOOI TIXKIpuOenepl. YJIKeH

CBoiicTBa

IIponeccoB

(GyH1TaMEHTaIbHbBIX

B3aMMOJICHCTBHI. DKCIepUMeHTanbHas 0a3a
(U3MKN BBICOKUX PHEpruil. MeTonpl aHamu3a
B3aUMOJICUCTBUS.
Marepuu. CBOICTBa KBAapKOB M TJIFOOHOB H
JKCIIEPUMEHTOB I10 AaHHUTUJISLIUU JIEKTPOHOB
1 no3uTpoHoB. Monens bonsimoro B3peiBa.

CrpykTypa

Properties of fundamental interactions.
Experimental base of high energy physics.
Methods for analyzing interaction processes. The
structure of matter. Properties of quarks and gluons
and experiments on annihilation of electrons and
positrons. Big Bang Model. Exotic particles.
Cosmic rays. Problems of high energy physics of

37




Kapwutbic Mogenmi. DK30THKAIBIK OOJIIeKTe.
Fapeiuteik coynenep. 21 facblpiarbl KOFapbl
SHEPTusi PU3NKACBIHBIH MAcesenepi

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

the 21nd century

bazoaprama scemexuiici / Pykosooumens npozpammul/ Programmemanager

Opazaimmnona J1.K.

Hynckuit M.M.

Dunskiy M.M.
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Kasipai snepzusn ko30epi / Coepemennvie ucmounuku snepzuu / Modern sources of energy

OKy makcamuwt / Yueonan yenv / Purpose

OUTiM anymibUTapAa Ka3ipri 3aMaHfbl OajamMalibl
SHEPrusl KO3JepiH NaijanaHy epCIeKTHBACHI
caJlacblH/Ia oLTiM M€EH JIaF IbLIAP b
KaJIBIITACTRIPY, O OJapJblH TEXHHKA MEH
TEXHOJIOTUSHBIH OCBl OaFbITBIH JAaMBITYy YIIiH
KBI3METIH BIHTAJIAHBIPYFa MYMKIHIIK Oepemi

dbopMupoBaHHE y OOYYAIOIIMXCS 3HAHUN H
yMEHHI B obsactu MEPCIEKTUBBI
HUCITOJIb30BaHUA COBPCMCHHBIX
AIbTEPHATHUBHBIX HCTOYHUKOB SHEPIUH, UYTO
MO3BOJIUT CTHUMYJIUPOBATL UX ACATCIBHOCTb
JUISL Pa3BUTHUS 3TOTO HATPABICHUS TEXHUKU U
TEXHOJIOTNU

formation of students' knowledge and skills in the
field of prospects for the use of modern alternative
energy sources, which will stimulate their activities
for the development of this area of technology and
technology

OKbimy

Homuiceci / Pezynemamot 00yuenusn / Learningoutcomes

Kypcrsi COTTI Keiiin
OimiManymbLIap

- CTYHIEHTTEpHiH 3aMaHayd IKaHAPTHUIATHIH
SHEeprus Ke3[epiHiH cumarramajapbl  MEH
epeKuIenikTepi, oJapabl naiiananysH
3aMaHayH oJicTepi, OaliaManbl >HEPreTHKaHbI
JaMBITYy Mocelieliepi MEH TepCIeKTHBAIaphl
Typaibl O1TIMIEPiH MEHTepyl

- DHEpPrusi SKOHOMHKAJBIK THIMAUIITIH apTThIPY
KOHE DHHEpPrus YHeMJey MaceleepiH UIeny
TYPFBICBIHAH OJApABIH KYpPbUIBIMBIHA Ka)KeTTi
e3repicTep/i 93ipiiey KOHE eHTri3y MakKCaThIHIA
KOJTAHBICTAaFbl  KYHelep  MEH  OJIapIIbIH
QJIEMEHTTEPIH Tajljay Heri3iHae Oanamaibl
DHEpPreTUKa KOHJBIPFBUIAPBIH €CENTey KOHE
oJlapbIH TUIMJUIITIH OaFanay oiCTepiH urepy

- OTaHIBIK »JKOHE MIETENIIK  Toxipudene
KaHAPTbUIATBIH SHeprus pecypcTapsl
0a3zacbiHIa SHEPreTHKAIBIK KyHenepi
KETUIIpyAeri HeTi3r1 ypaicrep MEH
OaFpITTap/Ibl TYCIHY/Al KaJbIITACTBIPY, OCBIHIAM
KyHelep  MEH  OJIapJblH  AJIEMEHTTEpPiHIH

asiIKTaraHHaH

IMocse ycmemHoro
o0yuarmuecs OyayT
- OBJIAICHUC CTyJAC€HTAMU 3HAHHUAMHU O
XapaKTePUCTHKAX u 0COOCHHOCTSIX
COBPCMCHHBIX BO300HOBIISIEMBIX KMCTOYHHUKOB
SHEPTrUU, O COBPEMEHHBIX METOJaX uX
UCIOJIb30BaHUs, Mpo0IeMax U MEepPCHEeKTUBAX
pa3BUTHA aTbTEPHATUBHONU YHEPTETUKU

- OCBOGHHME METOJIOB pacuéra YCTaHOBOK
aNbTEPHATHUBHONW HHEPreTHKU M OIEHKU UX
s exTuBHOCTH Ha Oaze aHaian3a
CYLIECTBYIOIIUX CHUCTEM M HX DIJIEMEHTOB C
LIETTBI0 pa3paboTku u BHEJIPEHUS
HEOOXOJUMBIX M3MEHEHUH B MX CTPYKTYpE C
IIO3UIINU ITOBBLILICHUSA 3H€pr03KOHOMH‘~IGCKOfI

3aBeplIeHUs] Kypca

3¢ (HEeKTHBHOCTH U  pEIIeHHs  BOIPOCOB
SHEPTroCcOEPEeIKEHUS
- (dopmupoBaHHE TMOHUMAaHHUS OCHOBHBIX

TEHIECHIINH " HanpaBJICHUN B
COBEPIICHCTBOBAHNHU YHEPTETUUECKUX CUCTEM
Ha 0aze BO30OHOBISIEMBIX SHEProOpecypcoB B
OTE€YECTBEHHOM M 3apyOeKHOW NPAKTHUKE,

After successful
students will be

- mastering students' knowledge about the
characteristics and features of modern renewable
energy sources, modern methods of their use,
problems and prospects for the development of
alternative energy

- mastering methods for calculating alternative
energy installations and evaluating their
effectiveness based on the analysis of existing
systems and their elements in order to develop and
implement the necessary changes in their structure
from the standpoint of increasing energy efficiency
and solving energy conservation issues

- formation of an understanding of the main trends
and directions in the improvement of energy
systems based on renewable energy resources in
domestic and foreign practice, the development of
the ability to objectively assess the advantages and
disadvantages of such systems and their elements,
both domestic and foreign

- know the application areas of modern energy

completion of the course,
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apTHIKIIBUTBIKTaPbI MEH KEMIIIUTIKTEPiH
00BEKTHBTI Oaranay KaOlJIeTiH 1aMbITy

- Kasipri 3aMaHFbl SHEPrus Ke3JepiH KOJJIaHy
cayiajapbiH 0Ty

pa3BUTHE CIIOCOOHOCTH 00BEKTHUBHO
OIICHUBATh TIPEUMYIIECTBA U HEJOCTATKH
TaKUX CHCTEM M HMX DJIEMEHTOB, Kak
OTEUYECTBCHHBIX, TAK U 3aPYOCIKHBIX

- 3HaTh OOJIACTH NMPHUMEHEHHS COBPEMEHHBIX
VMCTOYHUKOB DHEPTHH

sources

Ilpepexeuzummepi / llpepexeuzumut / Prerequisites

Tangay omictemeciHiH (GU3MKAIBIK HEri3zepi,
TYPMBICTBIK 3JICKTPOHHKA

®du3nyecKrue OCHOBEI METOJIOB aHajm3a,
BbrerToBas OJICKTPOHHKA U DJICKTPOTCXHUKA

Physical basics of analysis methods, Consumer
electronics

Kypcmuingvickawa mazmynst / Kpamkoe codepicanue kypca/ Coursesummary

KanapTbulaTblH ~ KOHE  KaHAPTBUIMANTBIH
sHeprus ke3nuepi. KyH sHeprusicblH nainanany.
XKen oanexktp craHuusnapel. l'eoTepMannbik
SHEprusl. buomacca  3Hepruscel. Kimri
©3CHJICP/IH PHEPIUsAChl. DHEPrUsHbl KUHAKTAY
XKoHE Oepy

Bo3oOHoBnsieMble U HEBO300HOBIIsIEMbIE
HCTOYHUKHU JHEpIuu. Hcnons3zoBanue
sHeprun  ConHua.  BerposHepreruueckue
YCTaHOBKU. I'eorepmanbHas SHEPTHSL.
OHeprust OuoMaccbl. DHEPrusi MajblX pek.
AKKyMYJIMDOBaHHE U IIEpEAada YHEPTUH

Renewable and non-renewable energy sources. The
use of solar energy. Wind power plants.
Geothermal energy. Biomass energy. The energy
of small rivers. Energy storage and transmission

ITocmpexsusummepi / [locmpexeuszumut/ Postrequisites

JIMTIIOMZIBIK J)KYMBIC

| JuniomHas pabora

Graduate work

bazoaprama rcemexwici / Pykoeooumensv npozpammut/ Prog

rammemanager

Opazanmnona J1.K.

‘ Banentosa A.IO.

Valentova A.J.
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dnekmponovik mexnuka namepuandapwl / Mamepuanwt 31exkmponnou mexnuku / Materials of electronic equipment

OKy makcamuwt / Yueonan yenv/ Purpose

DJNEeKTPOHIBIK  TEXHHKAa  MarepuaajapbiabiH | PopMupoBaHue MOHMMaHUsA O coBpemeHHOM | Formation of understanding about the current level
Kazipri Jgamy JeHreili Typaibl, COHIali-aK | ypOBHE pa3BHTHs MarepuaioB aiekrponHoii | of development of electronic technology materials,
CBIPTKBI acepiepin ocepiHeH OCBI | TEXHHKH, a Takxke 00 OCHOBHBIX (usuko- | as well as about the main physical and chemical
MaTepuaigapaa OoJaThlH  Herisri  (u3MKa- | XUMHYECKMX IIpolieccax, MPOUCXOAAIIMX B | Processes occurring in these materials under the
XMMUSUTBIK ~ TIPOLIECTEp  Typajbl  TYCIHIK | 9THX Marepuanax moxa BiausHuem BHemHux | influence of external influences
KaJIBIITaCThIPY BO3ICUCTBUHI

Oxvimy naomuoiceci / Pezyiomameut 00yuenusn / Learningoutcomes
Kypcrbl CoTTIi asiKTaraHHAaH keiiin | ITocsie ycmemHoro 3aBepumienusi kKypca | After successful completion of the course,
olriMasymbLIap odyuarommecst OyayT students will be
- TEPMHUHOJOIHMSHBI, HEri3ri yYFeIMIAp MEH | - 3HaTh TEPMHHOJIOTHIO, OCHOBHBIE IOHATHSA M | - Know  terminology, basic concepts and
aHBIKTaMaJIap bl OLTY; OTIpe/ICIICHUS; definitions;
- 3aTTap KYPBUIBIMBIHBIH HETI3EPiH, OOMIIEKTEp | - IOHHMATh OCHOBBI CTpOeHMs BemiecTs, | - understand the basics of the structure of
apachIHIarbl e3apa OpEeKeTTeCy | XapaKTepUCTHKH  B3aUMOJCHCTBUS  MEKAy | substances, the characteristics of the interaction
cUImaTTaMaiapbliH TYCIHY, YaCTHUI[AMH, between particles,
- - ortki3rim, JKapTeutail ©TKI3TilI, TUAIEKTPIIIK | - 3HaThkiIaccudukanuio, xapaktepuctuku u | - - know the classification, characteristics and
’KOHE MAarHUTTIK MaTepUaIapIblH JKIKTEIyiH, | 00JacTH  NpPUMEHEHHs  NPOBOAHMKOBBIX, | applications of  conductive, semiconductor,

cUIaTTaMajiapblH JKOHE KOJJIaHy cajaJapblH
oiy.

- Oenruti  3aHAapAbl, TeOpHsUlap  MEH
3aHBUIBIKTap/Ibl KOJIJJaHa OTBIPBII, 3JEKTPOHIbI

MOJIYIIPOBOAHUKOBBIX, JUIJICKTPUUYCCKUX U
MAarduMTHBIX MaTCpUaJIOB.

- PaCCUHUTBIBATDb XapPaAKTCPUCTHUKU MATCPHUATIOB
SJICKTpOHHOfI TCXHUKH, TPUMCHSAA U3BCCTHLIC

dielectric and magnetic materials.

- calculate the characteristics of electronic
equipment materials using known laws, theories
and patterns

TEXHUKA MAaTepPHAIJapbIHBIH CHUIIATTAMaJapbIH | 3aKOHBI, TCOPHU M 3aKOHOMEPHOCTH - use reference and educational literature when
ecentey - WCTOJIb30BaTh mpu padore crmpaBounyro u | working; find other necessary sources of
- JKYMBIC Ke3iHJe aHBIKTAMAJIbIK OHE OKY | ydeOHyI JuTeparypy; HaxoauTh apyrue | information and work with them;

omeOueTTepin  maiganaHy; ©Oacka KakKeTTi | HeoOXoauMble HCTOYHWKH uHpopMarmu wu | - generalize and interpret the results obtained:;
aKmapaT Ke3JepiH Ta0y >KoHE OJIapMEH JKYMBIC | paboTaTh ¢ HUMH, - apply the acquired knowledge to predict changes
icrey; - 00001maTh u uHTeprperuposath | in the properties of electronic equipment materials
- aJBIHFaH HOTWXKENEpHi  JKaINblIay JKOHE | MOJTYYEHHBIC Pe3yJbTAThI; under the influence of external factors

TYCIHAIpY; - TpUMEHATh TONydeHHBIE 3HaHWMsA Juis | - conduct experimental studies of physical
- CBIPTKBI (baxTopiapasIy ocepiHEeH | MPOTHO3MPOBaHMs ~ W3MEHeHWsi  cBoicTB | phenomena, processes, physical properties of
DJNEeKTPOHJBIK TEXHUKA MaTepHaJIapbIHBIH | MAaTEPHAJIOB JJIGKTPOHHOM TexHWkW moj | substances and determination of state parameters
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KaCHETTEpiHIH e3repyiH OoJpkay YIIiH ajFaH
OlTiMIepiH KOIIaHy

- (¢u3MKaNbIK KYOBUIBICTapFa, MPOLECTEpPTE,
3aTTapAblH  (U3HKAIBIK KACHETTEpiHEe JKOHE
KYWJIEpaiH napameTpJiepin aHBIKTayFa
HKCHEPUMEHTTIK 3epPTTeyJIep )KYprizy

BIIUSIHUEM BHEIIHUX (aKTOPOB

- MPOBEACHUTH AKCIIEPUMEHTAJIbHbIE
HCCIIETIOBaHUS buznyeckux SIBJIICHUH,
MPOIIEeCCOB, (PM3MUECKUX CBONCTB BEIIECTB H
orpezieNieHuUs TapaMeTPOB COCTOSTHUIN

Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

Tangay omictemeciHiH (GU3MKAIBIK HEri3zepi,
TYPMBICTBIK 3JICKTPOHHKA

®du3nyecKrue OCHOBEI METOJIOB aHajm3a,
BbrerToBas OJICKTPOHHKA U DJICKTPOTCXHUKA

Physical basics of analysis methods, Consumer
electronics

Kypcmuvinkpickawa mazmynst / Kpamkoe cooepacanue Kypca / Coursesummary

DNEeKTPOH/BIK TEXHUKaHBIH HeTi3r1
MaTepuaiaapsel. OTKisrimTepaeri  (HU3HKaIbIK
nporecrep. OTKi3rim Marepuanaap. JKaprsuiai
OTKI3TiIITepAeri (u3HUKaIIBIK IIpOLIECTEP.
Kapreinai OTKI3TIII Marepuaiiap.
JManeKTpuKTepAeri  (PU3MKAIBIK — MPOIECTEP.
JAManeKTpIik Marepuanaap. MarsauTTik
MaTepualiapAarsl  (U3MKAIBIK  MPOIECTE.

MarautTik Matepuangap

OcHoBHbIE MaTepuaibl INEKTPOHHOU
TEXHUKH. ®dusznueckue  MPOIECChl B
MpoBOAHUKAX. [IpOBOHUKOBBIE MaTepHUabI.
dusnyuecKkue MpoIecchl B MOJIYIPOBOJHUKAX.
[TonynpoBOIHUKOBBIE MaTepuabl.
dusznyueckue MPOIEcChl B JAUAIIEKTPUKAX.
Jusnextpudeckue Matepuaibl. Dusmdeckue
MpoIecChl B MAarHUTHBIX  MaTepuasax.
MarauTHble MaTepHabl

Basic materials of electronic equipment. Physical
processes in conductors. Conductor materials.
Physical processes in semiconductors.
Semiconductor materials. Physical processes in
dielectrics. Dielectric materials. Physical processes
in magnetic materials. Magnetic materials

Ilocmpexsusummepi / [locmpexeuszumut / Postrequisites

I[I/IHJ'IOMI[BIK KYMBIC

JlunnomHas pabota

\ Graduate work

bazoapnama scemexuici / Pykosooumens npozpammst/ Programmemanager

Opazanunona J[.K.

Maprteiatok FO.I1.

MartyniukYu.P.
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Paouomexnuka 6ouvinua npakmuxym / Ilpakmuxym no paouomexnuxe / Practice radio engineering

OKy makcamuwt / Yueonan yenv/ Purpose

Ka3ipri 3aMaHfbl OafFjapiiaMalblK KaMTamachl3
eTyll maiijanaHa OTBIPHIN, PaJNOIIEKTPOH/IBIK
KYPBUIFBLIAPIbI azipney, MOJICTIB/ICY,
MOHTaX/1ay JKOHE PETKE KEeNTipy IaFbUIapblH
MEHrepy

OBJIaJICBaHUE HaBbIKaMU pa3paboTku,
MOJICTIMPOBAHUS, MOHTaKa W HaJa)KUBAHHUS
PaarO3IEKTPOHHBIX YCTPOMCTB c
HCII0JIb30BAHUEM COBPEMEHHOTO
MIPOrpaMMHOT0 00€CTIeUeHUS

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

Hamuiceci / Pesynomamul 00yuenusn / Learning outcomes

Oxvimy
Kypcersl CITTi asiIKTaraHHaH KeHiH
OimiManymbLIap
- DJIGKTPOHJBIK KYPBUIFBIHBI KOOayay, o3ipiey
KOHE OHIIPYIIH TEXHOJOTHUSUIBIK  Ti30erin
TYCiHei,

- aBTOMATTaHJABIPbUIFaH >o0ajay KXyienepiH
naiijaaHa OTBIPBIN, CXeMalapAbl jKobanay
OMICTEpiH MEHTepei;

- DJIEKTPOH/IBI )Ka0IBIKTHI KYPY 9/iCTEPi Typajbl
TYCIHIKKE Ue 00JIajIbI;

- POA-na akaynwsikTapapl Ta0y JKOHE OJapbl
KOsl aNajbl;

- PagMOdIIEKTPOHBIK KYPBUIFBUIAPABIH JKYMBIC
icTey mapaMmeTpiiepiH CbIHM Oarajiay JKoHE
OJIapJIbIH HET131H]1€ KOPBITHIH/BI JKacal allajibl;

- Oacna maTanmapblH 93ipiey KoHE Kacay
o/licTepiH MEHIepe/ll;

IMocne 3aBepuieHnst Kypca o0y4yaruiuecs
oyayT

- TIOHMMAaTh TEXHOJOTUYECKYIO IIEMOYKY
MIPOCKTUPOBAHMUS, pa3paboTKu u
M3TOTOBJICHUS JIEKTPOHHOTO YCTPONCTBA;

- BJIQJICTh METOJIaMH MPOSKTHUPOBAHUS CXEM C
ucnonns3oBanueMm CAIIP;

- UMETh IPEJICTaBIEHUE O METOJHUKaX
HaJIa)KUBaHUs PaguodJIEKTPOHHOU
anmnaparypsl;

- POBOJIUTH TIOUCK HeuctpaBHocTel B POA u
YCTPaHATh HX;

- KPUTHYECKM  OLEHUBaTh  IapaMeTphl
(YHKIIMOHUPOBAHUS PaaMOIEKTPOHHBIX
YCTPOICTB U JIeN1aTh BbIBOJI HA X OCHOBE;

- BIAAeTh METoJaMHM  pa3paboTKH |
M3TOTOBJICHUS IE€YaTHBIX IJIaT

- PaaNO3IEKTPOHBIK KYpPBUIFBIAPABI | - UMETh  MPEJACTaBIEHWE O  METOoJax
MOJICNIBJICY OAICTEpl Typasbl TYCIHIKKE HWe€ | MOICIMPOBAHUS PaIrO3IEKTPOHHBIX
6o1a bl YCTPOMCTB

After successful
students will be

- understand the technological chain of design,
development and manufacture of an electronic
device;

- 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

completion of the course,

Ipepexeusummepi / Ipepexeusumeut / Prerequisites

DJIeKTPOHHUKA j)KOHE cyJI0aTexXHHKa Heri3aepi

‘ OCHOBEI QJICKTPOHUKHU U CXCMOTCXHUKA

| Basics of electronics and circuit design

Kypcmuvingvickamwa mazmynot / Kpamkoe codepacanue kypca / Coursesummary

Kipicne. PannosnaekTpoHIbIK Ti30€KTep MeH

Beenenue. PaI[I/IOC)HeKTpOHHLIC OCIn

u | Introduction. Electronic circuits and systems.
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xyuenep. Paguosnementrep. PanuosneMeHnTrep
apKbUIbl  CHUTHAINAPABIH  OTyl. JIEKTPOHJbI
BAaKKyM/JIbI JKOHE T'a3 TOJTBHIPBUIFAH AJIEMEHTTED.
JKapTpumait  eTKI3TimITep  JKOHE  OJApJIbIH
KacHuerTepi. Tpanzucropsia KOCBLITY
cxeMaJapbl MEH KYMBIC peKUMIEPI.
Bbackapyuibt p-n aybICyMEH epic
Tpansucropnapbl.  KymeiTkimrep.  Opeker
npuHuum. ['eHepatopnap.  AMIUTUTYJANIBIK
KUK JKOHE (a3aiblK KHUUIIK CHUIaTTaMalapsbl.
Onepanusanslk KymeiTkin. Paguoxabap >xoHe
pamno  KaOpurmay.  MIMOynbCcTiK  TeXHUKA
dJeMEHTTEepl. buctabwnpai  yAIIBIKTap MeEH
tpurrepnep.  Imuar  tpurrepi.  CaHabpIK
KYPBUIFBUIAPABIH Heri3ri cxemanapbl. CaHABIK
DJIEKTPOHUKA.  AKmapaTTel  ©HIAEY  MEH
CaKTayJbIH IEKTPOHABIK KYPBUIFbUIAPHIL.

PagunonineMeHTEL
yepe3

[Ipoxoxnenue
PaZMOdIIEMEHTHI.
DNeKTPOHHBIE BaKKyMHBbIE u
ra30HAaINOJIHEHHbIE DJIEMEHTHI.
[TonynpoBoaHuk M uX cBoMcTBa. CXeMmbl
BKJIFOUCHUSI U PEKUMBI paObOTHI TPAH3UCTOPA.
[ToneBble TPAH3UCTOPHI C YINPABISIOMIMM P-N
nepexonom. Ycunurenu. lIpunnun nencraus.
I'enepaToppl. AMIUIMTYAHO YacCTOTHBIE H
¢hazoBo 4acTOTHBIE XapaKTEPUCTHUKHU.
OnepanuonHslii ycunurenb. Panuonepenaua
U paguonpueM. OJIEMEHThl HMITYJIbCHOU
TEeXHUKHU. buctabunbHble SYEHKU U TPUTTEPHI.

CHUCTCMBI.
CHUT'HAJIOB

Tpurrep  [Imunara.  OCHOBHBIE  CXEMBI
U (ppOBBIX YCTPOMCTB. Hudposas
AJIEKTPOHUKA.  DJEKTPOHHBIE  YCTpPOWCTBA

nepepaboTKU U XpaHeHHs] HHQOPMAaIIHH.

Radioelements.

cells.

junction.
Generators.

Digital

Passage of sign

and their

Operating

Electronic

als through

radioelements. Electronic vacuum and gas-filled
Semiconductors
Switching circuits and operating modes of the
transistor. Field-effect transistors with a control pn
Amplifiers.
Amplitude frequency and phase
frequency characteristics. Operational amplifier.
Radio transmission and radio reception. Elements
of impulse technology. Bistable cells and triggers.
Schmidt trigger. Basic circuits of digital devices.
electronics.
processing and storing information.

properties.

principle.

devices for

Ilocmpexsusummepi / [locmpexeuszumat / Postrequisites

JIMTIIIOMTBIK J)KYMBIC

JluriomHas pabora

Graduate work

bazoapnama scemexuici / Pykosooumens npozpammst / Programmemanager

Opazanunosa J[.K.

‘ Maprtsiatok FO.I1.

MartyniukYu.P.
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Inekmpomexnuka oouvinua npakmuxym / Ilpakmukym no anekmpomexnuke / Practiceelectricengineering

OKy makcamuwt / Yueonan yenv/ Purpose

SJIEKTP  MAIIMHANAPBIHBIH  Ti30eKTepiHaeri
mporecTepai  TYCIHYre  oHE  TajjayFa
MYMKIHJTIIK Oepetin TEOPUSIIBIK ~ JKOHE

MPAKTUKAIBIK OUTIMITI KAJIBIITACTBIPY

(dhopMupoBanue TEOPETUICCKHIX u
NPaKTHYECKUX 3HAHUHA, 00ECHeYrBaIOIINe
BO3MOYKHOCTh IIOHUMAaTh W aHAJIW3UPOBATH
MIPOIIECCHI B IEMSX NEKTPUICCKUX MAITHH

formation of theoretical and practical knowledge,
providing the ability to understand and analyze
processes in the circuits of electrical machines

OKbimy

Hamuoicect / Pesynomamot 06yuenus / Learningoutcomes

Kypcrbi CoTTI KeliH
olmiMaymbLIap

- QJIEKTP KYPBUIFBUIAPBIH TaJIaybIH MaHbI3IbI
caHIbplK  Kod(pduumeHTTepi MeH ouicTepiH
TYCIHE/I;

- JJIGKTP Ti30EKTepi MEH DSJIEKTPOMArHUTTIK
epICTEP/Il ecenTey SMICTepiHIH MaTeMaTHUKAIbIK
anmapaThiH KOJIaHAIbI;

asgKTaraHHaH

- DJIGKTPOHIBIK  Ti30CKTEpAiH, TOKTap/IbIH,
KEepHEY/IiH, KYaTTbIH napameTpIepin
KYpacTblpy, OKYy JKOHE  OJKCIEPUMEHTTIK
AHBIKTAMIBI;

- - aKmapaTrThl KOpFaylblH OaFjapiaMaliblk,
OarmapiamMalbIK-anmnapaTThIK KypaJiapbiH
Oartay, peTTey JKoHe KbI3MeT KepceTy OoMbIHIIa
KYMBICTBI KOocTapIan bl KOHE
yHBIMAACTBIPAIBL;

- KYpBUIFBUTIAP/IbI OpHATY, OanTay >KOHEe KbI3MET
KepceTy, KociOM JaMyAblH ©31HAIK KYMBICHI,
TOMNTa KYMBIC ICTEy, MIENIiM KaObuiiay, ChIHU
oiinay, 3epTTey alrOpUTMAEPIH ’Kacay IKoHE
KYPBUIFBUTAD MEH KYPBUIFBUIAPFA TEXHUKAJIBIK
KbI3MET KOpCeTyll TaHjaay Jdar[blIapblHa He
OoJ1aIbl.

IMocae ycmemHoro
o0yyarommecsi OyayT
- IIOHMMaTh BaXXHEWIIME KOJINYECTBEHHbIE

3aBeplIeHHsl Kypca

COOTHOIICHHUA u MCTOJBI aHaJInu3a
QJICKTPOTCXHUYCCKUX YCTpOﬁCTB;
- HIPUMCHATH MaTeMaTHYCCKUU armapar

METOJIOB pacyera SJICKTPHUCCKHX IIered u
AIIEKTPOMATHUTHBIX IMOJICH;

- COCTaBIIAAITh, YUTaTh W IKCIECPUMEHTAIHHO
OIPEICIISITh TApaMETPhI AJICKTPOHHBIX CXEM ,
TOKH, HATIPSKEHHSI, MOIITHOCTH;

- IUIAHUPOBATh U OPTaHU30BBIBATH PabOTy 1O
HacTpoiiKe, PETYJIMPOBaHHIO u
00CITy)KMBaHHIO TPOTPAMMHBIX, TIPOTrPAMMHO-
anImapaTHbIX CPEJICTB 3allUThl HHpOpMaIuy,
- 00Jy1a1aTh HaBBIKAMH PAOOTHI MO YCTaHOBKE,
HACTpoiiKe M OOCITYy)KHBaHUIO YCTPOWCTB,
CaMOCTOATEIBHON paboThl,
npoddeccruoHanbHOTO pa3BUTHSA, PabOTHl B
KOMaH/Ie, IPUHATHS PEIICHUN, KPUTUIECKOTO
MBIIIUICHUS,  COCTaBJCHUS  AJITOPUTMOB
UCCIICIOBaHUS W MOA00pa TEXHUYECKOTO
00CITy)KHBaHHsI yCTPOMCTB M PUOOPOB.

After successful
students will

- understand the most important quantitative
relationships and methods of analysis of electrical
devices;

- apply the mathematical apparatus of methods 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 of devices,
independent work, professional development,
teamwork, decision-making, critical thinking,
drawing up research algorithms and selecting
maintenance of devices and devices.

completion of the course,

installation,

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites
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KoHneHcupieHreHKy (U3 HKaChI

duzuka KOHJACHCUPOBAHHOI'O COCTOSHUA ‘

Condensed matter physics

Kypcmuvinkpickawa masmynst / Kpamkoe cooepacanue kypca / Coursesummary

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

CBI3BIKTBI eMec Ti30ekTepi. Ym  a3aibl
Ti30ekTep. DNeKTp Ti3O0EKTepiHAeri eTnemi
pouecTep. Tpanchopmaroprap. RC

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

DnekTpousMeputenbHbie mpubopsl. [leperaua
AIEKTPUUECKOM SHEPrUuu o JIMHAHA
MOCTOSIHHOTO TOKa. JImHeHHbIe W HETUHEHHEBIC
LENU TOCTOSIHHOTO U TEPEMEHHOr0 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 rcemexwici / Pykoeooumenwv npozpammut/ Prog

rammemanager

Kamakos b.A.

Kamakos b.A.

Kalakov B.A.
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Muxponpoueccopnvik mexuuxka / Mukponpoueccopuas mexuuxa / Microprocessor technology

OKy makcamuwt / Yueonan yenv/ Purpose

3amMaHyu KypaijapblH HaiijanaHa OTBIPHIN, Oip
kpuctangasl OEM  HeriziHae KyYpbUIFbUIAPABI
Kypy, Oarmapnamanay  JKOHE  MOJEIBJCY
JaFIbLIAPbIH KAIBIITACTBIPY

(dhopMupoBanue HaBBIKOB IIOCTPOEHUS,
OpOrpaMMHpPOBAHKMS W MOJCIMPOBAHHS
YCTPOMCTB Ha 0a3e OTHOKPUCTAILHBIX DBM ¢
UCIIOJIb30BAHUEM  COBPEMEHHBIX  CPEICTB
pa3paboTku

development of skills in building, programming
and modeling devices based on single-chip
computers using modern development tools

Oxvimy

Hamuiceci / Pesynomamul 00yuenusn / Learning outcomes

Kypcersl CITTi KeHiH
OimiManymbLIap

- 0ip kpuctangel OEM  KOMIbBIOTEpPICPIiH
(MUKPOKOHTPOJUIEPIIEP/IIH) JKYMBIC TPUHIUIIIH,
OJIAPJIbIH JKYIITAcy OJICTEPiH, IKCIICPUMEHTTIK
JEepeKTepAl KUHAKTAy MEH CaHAbIK OHICYIl
TYCiHei,

- MHUKPOKOHTPOJUIEpJIEPAl KOJJaHa OTBIPHIIL,
cxeMasap/Isl xKo0anay 9IicTepiH KOJIJaHaIbl;

asiIKTaraHHaH

- KOPCETIIreH KOCBHIMIIIaFa apHaJFaH
MUKPOKOHTPOJIJIEPJIEPAl TaHAAYy OJICTEMECIH
KOJIJaHA/[Ibl;

- MHUKPOKOHTpOJUIEpJIEpZI TaHOamay KoHe
Oenriney xyWenepiH TyCiHel;

- TYPACHAIPTiITEPIIH oenrui o1p

MUKPOKOHTPOJUIEpPJIEPiHIH HAKTHI JKarJainapnaa
KOJIJIAaHBUTYBIH ChIHU Oarasaiiipl;

- MUKPOKOHTPOJIIIEpIIEP YIIiH OaFraapiamManapabl
o3ipJey diCTepiH KOIAaHA bl

- MUKPOKOHTPOJUIEP KYPBUIFbLUIAPBIH MOJETBACY

IMocne 3aBepuieHnst Kypca o0yuyawuiuecs
oyayT

- IMIOHUMATh
OJTHOKPUCTAIBHBIX 5BM
(MUKPOKOHTPOJLIEPOB), METOJIbI HX
COTPSDKCHMSI C JTaTYUKAMH, HAKOIUICHUS |
upoBoil 00pabOTKH HKCHEPUMEHTAIBHBIX
JaHHBIX;

- IPUMEHSATh METOJIbI TPOSKTUPOBAHUS CXEM
C UCIOJIb30BaHUEM MUKPOKOHTPOJICPOB;

IIPUHLAIT paboTsI

- HCIIOJIb30BaTh METOUKH BbIOOpa
MHUKPOKOHTPOJIIIEPOB oz YKa3aHHOE
IIPUMEHEHHE;

- TOHMMaTb CHUCTEMBl MAapKUPOBKU U

0003HaYECHHSI MUKPOKOHTPOJIEPOB;

- KPUTHYECKU OLICHUBATh NPUMEHUMOCTD TEX
WA MHBIX MHUKPOKOHTPOJIIIEPOB
npeoOpa3oBareneil B KOHKPETHBIX YCIOBUSX;
- NPUMEHATh METOJIbl Pa3pabOTKU MPOrpaMMm
JUIsI MUKPOKOHTPOJIJIEPOB

omiCTEpl Typalibl TYCIHIKKE He O0IaIbl. -  HUMETh TPEACTaBICHHE O  METOJax
MOJEIUPOBAHUS MUKPOKOHTPOJIIIEPHBIX
YCTPOWCTB;

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 systems and designations
of microcontrollers;

- critically evaluate the applicability of certain
microcontrollers of converters in  specific
conditions;

- apply methods of developing programs for
microcontrollers

- have an idea of the methods of modeling
microcontroller devices;

completion of the course,

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites
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DNeKTpOHUKA KOHE CYyJI0aTeXHUKA HEeTi3/1epi ,
TYPMBICTBIK 3JIEKTPOHHKA

OCHOBEI SJICKTPOHUKHU U CXEMOTCXHHUKA,
briToBas OJICKTPOHHMKA U BJICKTPOTCXHUKA

Basics of electronics and circuit design, Consumer
electronics

Kypcmuingvickawa mazmynst / Kpamkoe cooepycanue kypca / Coursesummary

MHUKpPOIPOIIECCOPIIBIK HeTi3epi.
MUuUKpOKOHTpOJIIEPIICPIIH pei
MHUKPOIPOIIECCOPIIBIK OacKapy KyHemnepin Kypy,
aKnapaTThl )KHHAY JKOHE OHJCY KYpaslbl peTiH/e.
MUKpOKOHTPOJUIEPICPAIH ~ AaMy  TapHXBI.
MUKpOKOHTpOJIIEPJICPAIH HETi3ri  TYKbIMJAC.
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
caHIapbl YCBIHY. XKorapsr TIIIIK
apudmeTnkacel. ©3repMeni HYKTE CaHIapablH
apu(pMETHKACHI. CannmapasiH EKUIIK
KOPCETUTyiHIH MBICAIIAapbl JKOHE  OJapaarbl
apupmeTukanblk amangap. AVR  Tykeimumac
MUKPOKOHTpoJuiepiepi.barmapaama KypbUIbIMBbI
ywin C Tini. AWHBIManbUIap >KOHE JepeKTep

TCXHHUKA

OCHOBBI MUKPOIPOIIECCOPHOM TeXHUKHU. Poiib
MHUKPOKOHTPOJLIEPOB, KaK CpencTBa
IIOCTPOEHUSI MHMKPOIPOLECCOPHBIX CUCTEM
yIpaBJICHHUS, cbopa u 00paboTKu
uHpOpMaInu. Hctopus pa3BUTHA
MHUKPOKOHTpOJUIepoB. OCHOBHBIE CeMeicTBa
MUKpPOKOHTpOJUIEpOB. OCHOBBI ~ JJBOMYHOM
apuMeTuKH. OcHoBBI JBOMYHOTO
MpEeICTaBICHUsT  4YuCcel M JBOMYHOU
apuMeTuKH. Cucremsl CUMCIICHHUSI.
Knaccudukanus. OcHoBHbIE IpaBuiia
mepeBoja LENbIX W JPOOHBIX  YHCET.
[IpencraBieHre  OTPULATENBHBIX  LENbBIX
yycel B JBOMYHOM Kojae. Apudmernxa
MOBBIIIEHHOW TOYHOCTH. Apu(MeTuKa yucen

C IUIABAIOIIEN  3amsiTOM. ITpumepsr
JBOMYHOIO  MPEACTABICHUS  YHCEI U
apudmeTrnyeckue oOmepanuud  HaJ ~ HUMH.

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

Typiepi. MaccuBtep. Moaynbaep.  Luki | MukpokonTposuiepsl cemeiictBa AVR.S3bik | programs - interrupt handlers
oneparopnapsl. [llapttel onepatop. Bekropnap | C  mns  AVR  CrpykTypa mnporpammsl.
XKoHe  y3uric  eHgerimrepl.  Y3umicrepniH | [lepemeHHble W TUOBI JaHHBIX. MaccuBBI.
0acChIMIBIKTAPHI. Y3iic enjerimrepiHiy | Monynu. Omnepartopsl LHMKIA. Y CIOBHBIN
MBICAJIAAPHI omepatop. Bektopa u  oOpaboTunku
npepsiBanuil.  I[IpuoputeTsl  NpepbIBaHUM.
[Ipumepsl  mporpamm —  00paOOTUMKOB
IIpEPBIBAHUI

ITocmpexeusummepi / Ilocmpexeéusumet / Postrequisites

JIMTUIOMABIK JKYMBIC

JlunnomHas paboTa

Graduate work

bazoaphama rcemexwici / Pykosooumens npozpammer / Programmemanager

Opazanunona J[.K.

Maprtsiatok FO.I1.

MartyniukYu.P.
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Inekmpomexnuxa / Inekmpomexnuka / Electricengineering

OKy maxcamul / Yueonas yenv/ Purpose

Oenriai 6ip mapameTpiiepi MEH cUIaTTamaniapbl
0ap DJIEKTPOHIBIK TEXHUKA, JJICKTP aclanTapbl
MEH JKa0JbIK KYPBUIFBUIAPBIH 1PIKTEYAIH KOCI0n
JaFIbLUIAPBIH KATBIITACTRIPY

dhopmupoBaHue npoddeccuoHaTbHBIX
HaBBIKOB TOJ00pa YCTPOMCTB 3IIEKTPOHHOMH
TEXHUKH, OJCKTPUUECKUX MPUOOpPOB H
obopymoBaHus C orpeeICHHbIMU
rapaMeTpamu U XapaKTepUCTHKAMU

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

OKbimy

Hamuoicect / Pesynomamot 06yuenus / Learningoutcomes

Kypcrbl CITTI KeiliH
olmiMaymbLIap

- JNeKTp  MAallMHaJIapbl  TEOPHICHIHBIH
HETi3/1epiH, eTKi3rimrepe, KapTbuiai
OTKi3rimTepae KOHE JIMAJIEKTPUKTEPAC
(U3HKAIBIK IPOIIECTEPAl TYCIHE],

- Kypan-XaOIpIKTappl 0anTay KyYpbUIFbLIaphI
MeH O6JIIEeKTepiHiH >XKal-KYHiH TeKcepy MEH

asgKTaraHHaH

TajnaayabH MPaKTUKAJIBIK JIaF IbLIapbIH
KOJIIaHa/Ibl;
- DJIEKTPMEH JKaOABIKTay  KYpbUIFbLIAPHIH

XKOHJIey OOUMBIHINIA >KYMBICTApJbl OpPBIHIAYFa
apHaJFaH MIBIFBIHAAPIBI OaFanansl;

- DJEeKTp CTaHIMsUIapbl MEH JKeJliepiHe
apHaJfaH KYpBUIFbUIAD MEH  aclanTapiabl
Oanray, perrey JKOHIHJIET1 YKYMBICTBI

KOCTaplanpl ’KOHE YIUBIMIACTHIPAIBI;

- DJIEKTP DHEPTHUSACHIHBIH TpaHchopMaTopiIapbl
MEH TYpJEHAIpPriliTepiHe KbI3MET KepceTel,
KOciOM JamynblH  ©31HIK KYMBICHI, TOITa
KYMBIC ICTeWi, IIemiM KaObUIIaiabl, CBHIHU
OMJTal J1pl, 3epTrey aNropuTMIEPIH
KYpacThIpaasl JKOHE DIEKTPMEH KaOIbIKTay
KypaJIJapblH TaHJaay OOWBIHINIA JaFablIapra Ue
OoJabl.

IMocae ycmemHoro
o0yyarommecsi OyayT
- MOHUMATh OCHOBBI TEOPHH DJIEKTPUUYECKUX

3aBeplIeHHsl Kypca

MalluH, buznyecKkux IPOLIECCOB B
MPOBOAHUKAX,TOIYIIPOBOTHIKAX u
TMDJICKTPUKAX;

- NPUMEHATH  MPAKTUYECKHE  HAaBBIKU

MIPOBEPKH M aHAIM3a COCTOSIHUS YCTPOMCTB U
poOOPOB HANAAKU 000PYTOBAHMUS;

- OLICHUBATh 3aTPAThl HA BBIOJHEHHE PabOT
10 PEMOHTY YCTPOMCTB 3JIEKTPOCHAOKEHNUS;

- TUTAHUPOBATh U OPTaHU30BHIBATH PabOTY IO
HAcTpOWKe, peryJupoBaHHUIO YCTPOICTB H
npuOOpPOB Uil DIEKTPUYECKUX CTAaHIMA |
ceTei;

- o0namaTh HaBBIKAMH TI0 OOCITY)KHBaHHIO
TpaHchopmMatopoB U mIpeoOpas3oBareneit
ANIEKTPUUECKOW  DHEPTUH,CAMOCTOSITEIHLHON
paboTbl  Mpo(decCHOHAIBHOTO  pPa3BUTHS,
paboTel B KOMaHJIE, NPHUHSATHS PEIICHUH,
KPUTUYECKOTO  MBIIUICHUS, COCTaBJICHHUS
QITOPUTMOB ~ HMCCIIEOBaHUSA W  moabopa
CPEACTB AIIEKTPOCHAOKEHHUS.

After successful
students will

- understand the basics of the theory of electrical
machines, physical processes in conductors,
semiconductors and dielectrics;

- to apply practical skills in checking and
analyzing the state of devices and partitions for
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.

completion of the course,

49




Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

KonencupiaeHreHkynhpu3nkacel

duzuka KOHACHCUPOBAHHOI'O COCTOAHUSA

| Condensed matter physics

Kypcmuingvickawa mazmynst / Kpamkoe cooepycanue kypca / Coursesummary

DnekTp epici, TMOTEHIHAT JKOHE KEpHey.
Kepneyi, OTKI3TIIITEP/Ii, JKapThLIai
OTKI3TiITepIl, TURJICKTPUKTEPII eJIIeYy.
KonnencaropiapaplH apaigac KOCBUIBICHI Oap
AJIEKTp Ti30€TIHIH MapaMeTpiepiH aHBIKTay.
Onektp Ti30eri KOHE OHBIH DJIEMEHTTEI.
OTKi3rilTepAiH  apajgac  KOCBUIBICHI  Oap
Ti36ektepai 3eprrey. Kupxrod, Owm, J[xoymib-
Jlennn 3anmapel. TOK OTKI3TiITEpIiH MAarHUT
epicl. DNEKTPOMarHUTTIK UHAYKLNS KYObUIBICHI.
MarHut epiciHiH SHEeprusicbl. AWHBIMAJBI
TOKTHIH  TapMmakTanraH  Tiz0ekrepi. Kyar
KodpdunmenTi. Tok KoHEe KepHEY PE30HAHCHI.

DneKTpuyeckoe  moJjie,  NOTeHIHal U
HampspDkeHue.  V3MepeHue — HampshKCHUS,
IIPOBOJHHUKH, IIOJIYIIPOBOJHUKHU,
mdnekTpuku.  OnpeziereHue  mapaMeTpoB
ANEKTPUYECKON  LIeTH CO CMEIIaHHBIM
COCIMHEHUEM KOHJICHCATOPOB.

DNeKTpuyeckass Lenu U €€  JAJIEMEHTHI.
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. Koadpdurment
MOIIHOCTH. Pe30HaHC TOKB U HANTPSHKCHUI

Electric field, potential and voltage. Voltage
measurement, 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 / Pykosooumens npozpammst / Programmemanager

Opazanunona J[.K.

Kamakos b.A.

| Kalakov B.A.
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