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Kipicne

OJIEKTUBTI TIOHJEP KaTalloTbl OKBITYJABIH KPEIUTTIK J>Kyheci OOWBIHIIA
KYpacTbIpbUIabl. JIEKTUBTI TOHAEP KaTalorbl >KYWEJIEHreH TaHAay OONBIHIIA
MOHEP TI3IMIH kKOHE OJIapIbIH KbICKA CHUIIaTTaMaChlH KapacThIPabl.

CTyneHT MaMaHIBIKTApIblH  MIHJICTTI  KOMIIOHCHT/’KOFaphl OKY  OpHBI
KOMITOHEHTIHIH MMOHJIEPIH MEHIEPYMEH KaTap, YChIHBUIBIN OThIpFaH TaHJay OONBIHIIIA
MOHACPl TaHIAN aybl THIC.

DNEeKTUBTI MOHIEPAl TaHJayFa d/aBaiizep keHec Oepemi. CTyIeHT daBali3epMeH
OipJece OTBHIPBIN, CTYACHTTIH JKEKE OKY OCIapblH KYpYy YIIIH MOHAEPre >Ka3bLIy
HBICAHBIH TOJITHIPAJIBI.

Kypmerti crygentrep! binmiMm Oepy TpaeKTOPHUSCBHIHBIH OIpTYTACThIFbIHBIH
oimacteipbutybl  Ci3fiH OoJialllakTa MaMaH pPETIHJE KOCIOM JallbIHIBIFBIHBI3IBIH
JICHTeiiHe BIKMaJ €TETIHIH €CTE CaKTAYbIHBI3 KEPEK.

BBenenue

[Ipu kpeauTHON  TexHONOrMM OOyuyeHHUs pa3padaTbIBaeTCsl  KaTajor
AJIEKTUBHBIX JUCLUMIUINH, KOTOPBIA MPEACTaBISAET COOOM CHCTEMaTHU3UPOBAHHBIN
NepeyeHb TUCUUIUIMH KOMIIOHEHTA 110 BEIOOPY U COAEPIKUT KPATKOE UX OIHCAHHUE.

Hapsay ¢ n3yyeHuneM AMCHMIUIMH 00S3aTENbHOTO / BY30BCKOTO KOMIIOHEHTA,
CTYJIEHT JOJDKEH BbIOpATh JJIsl U3yYEHUS TUCHUILIMHBI KOMIIOHEHTA MO BBIOODY.

KoHcynbranmu no BeIOOPY 3JIEKTUBHBIX JUCHUIUIMH JIaeT 3/aBaiizep. Bmecte ¢
HUM CTYJIEHT 3amoyiHsger (opMy 3aldCH CTYJIEHTOB Ha JUCUUIUIMHBL AJIs
coctasienust UYII (MHauBUAYyanbHOrO Yy4€OHOTO MJIaHa).

YBaxkaemble CTyaeHTbl! BaXHO NOMHHUTB, YTO OT TOTO, HACKOJBKO
IPOAyMaHHOW M 1eNocTHOM OyaeT Bama oOpa3zoBarenbHasi TPacKTOPHs, 3aBUCHUT
ypoBeHb Bareit nmpodeccrnoHanbHOM MOATOTOBKU, KaK OYIyIEero CrenuanmcTa.

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 0ofibIHIIA JTEKTUBTI MOHAepAi 061y /
PacnipeneieHre 3J1eKTUBHBIX THCHUILINH 110 ceMecTpam /
Distribution of elective courses by semester

[Tonnix aTaysl /HanmeHOBaHME AUCIIUTUIMHBI

Kpenur
Tep
canbl/
Kon-Bo
KPEAUTO
B

Axanem
HSUIBIK
ke3en/

Axkan

(504 (0

KyKBIK xoHe chlbaiiac )KeMKOPIIBIKKA KapChl MOJICHHET Heri3epi / OCHOBHI paBa
U aHTHKOPPYNIHMOHHOH KynbTypsl / Basics of Law and Anti-Corruption Culture

DKOJIOTHS JKOHE TIPIILIIK Kayirci3airi / Jkonorus u 6€30macHOCTh
xusHenestenpHocTH/ Ecology and Life Safety

DKOHOMUKA JKoHE Kocinkepumik Herizaepi/ OCHOBBI 5KOHOMHUKH U
npeanpuHuMaTesbeTBa/ Basics of economics and business

Kembacusuibik Heriznepi / OcuoBsl muaepersa / Basics of Leadership

5

3

Teopusinpik Mmexanuka / Teoperndeckas mexanuka / Theoretical Mechanics

Y3nikciz Mexannka / Mexanuka crutomHbix cpen / Continuum mechanics

Teoperukanbik pusnka onicrepi / Meronabl Teopernueckoit pusuku / Methods of
theoretical physics

Teopusnbik hu3ukaHbIH apHaibl OemiMaepi / CrienralibHbIe pa3aeibl
teopernyeckoit ¢pusuku / Special Topics of Theoretical Physics

KomnbroTepinik ¢usnka Herizaepi / OCHOBbI KOMIBbIOTEpPHOU (GU3UKU /
Fundamentals of Computer Physics

®dusMKanbIK MpolecTepii KOMIbIOTEPIiK MoJienbaey / KomnbrotepHoe
MozenupoBanue gpusnyeckux npoueccon / Computer modeling of physical
processes

Pa,Z[I/IOBJIeKTpOHI[LIK aIrrapaTrypaHblH aBTOMAaTTay )I(OGaJ'IaYLI /
ABTOMAaTU3UPOBAHHOE MPOSKTUPOBAHUE PATMOITICKTPOHHOM arrapaTypsl /
Computer-aided desing of radioelectronic equipment

Kommnbrorepiik xobanay xkyienept AXKK snementrepimen/ CUCTEMBI
KOMITBIOTEpHOTO npoekTupoBanus ¢ anementamu CATIP / Computer-aided design
system with elementf of CAD

Atomabik pusnka / AtomHas ¢usuka / Atomic Physics

Actpodusuka Herizaepi / OcHobl acTpodusuku / Basics of Astrophysics

Anponsik ¢pusuka / SAnepuas ¢usuka / Nuclear Physics

XKorapsl sHEprus xoHe Oenmekrep Guankacel / Ou3nKa BBICOKUX SHEPTUN U
anemeHTapHbIxX yactull / High energy physics and elementary particles

KBaHTTHIK 2JIeKTpOHMKA jK9HE OENChI3bIK OonTHKa / KBaHTOBas AJIEKTpPOHMKA U
HenuHeitHas ontuka / Quantumelectronicsandnon-linearoptics

Pannorexuukansik emmeynep / Paqnorexanueckue usmepenus / Radio-technical
measurements

HanonnekTpoHukaHbIH GU3HKAIBIK HeTi3aepi / Pu3ndecKkue OCHOBBI
HaHoaekTpoHukH / Physical basics of nanoelectronics

DNEKTp XKoHE MArHUTTIK T130eKkTep / DnexkTpuieckue u MarautHeie nenu / Electrical
and magnetic circuits




1 Papnou3uka sk9He JIeKTPOHMKA OLTiM Oepy TpaeKTOPHsCHIHBIH MoayJbAepi / Moayiu
o0pa3zoBarebHOIT TpaekTopuu 1 Paanodusuka u siekrponuka / Modules of the educational
trajectory 1 Radiophysics and Electronics

DJEeKTPOHHUKA jKoHE cyidaTexHuKa Herizaepi / OCHOBBI AEKTPOHUKHU U 6 4
cxemortexHuka / Basics of electronics and circuit design

Pagnobaiinaneic xone TeneBuaenue / Pagnocsssp u teneBuaenue / Radio 5 5
communication and television

TYpPMBICTBIK 3JICKTPOHHKA XKOHE dJIEKTPOTEXHUKA / BBITOBas 2JIEKTPOHUKA U 5 5
anekTpoTexHuka / Consumer electronics and electrotechtic

Hudponsik snmekrponuka / Ludposas snekrponuka / Digital electronics 5 6
AKnapgTT.LI 6epinic xxyitenepi / Cucremsl nepeaun nadopmarmu / Data 3 7
transmission system

Typrennipymr KypeutFbuTap MeH uHTEpdeiicTep / [Ipeodpa3zoBaTeibHbIC 5 7
yctpoiictBa u uHTepdeticel / Converter installations and interfaces

Mukporporieccopibik TexHIUKa / MHEKpompolieccopHas TexHuka / Microprocessor 5 7
technology

Pagnorexnuka OoiipiHma npakTukyM / [IpakTikym no paguorexunuke / Practice 5 v
radio engineering

2 Kosaiman6aJbl ¢pusuka Ol1iM 0epy TpaeKTOPHUSACBHIHBIH MOAYJIbJepi / Moayim o0pa3oBaTe/ibHOI
Tpaexktopun 2 [lpuxknaanas ¢pusuka / Modules of the educational trajectory 2 Applied physics

DNeKTPOHIBIK pudopiap Gusukacel / Gusnka JICKTPOHHBIX MPUOOPOB /

Electronical Physics 0 4
Onieyil TeEXHUKA JKOHE eJIIIeYAIH KaJmbl Teopusicel / OO11as Teopust U3MepeHun

u u3MepurensHas TexHuka / General theory of measurement and measuring 3) 3)
technique

DKCIepUMEHTTIH NPUOOpIapbl MeH TexHUKachl / [IpruOopbl 1 TexHUKa 5 6
skcnepumenTa / Experimental equipment and techniques

Pannorexnukanslk MaTepuanTany / Paanorexuuueckoe MaTepuanoBeieHue / 5 6

Radio-technical material science

KOHHCHH&CHHJ’I&HF&H KYfI (I)I/ISI/IKaCLI / du3nka KOHACHCHUPOBAHHOI'O COCTOSIHUS / 3

. 7
Matter Physics
DOHEepPrusiHbIH aJbTEPHATUBTIK JKOHE IOCTYPIIl eMec Ko3/epi / AlNbTepHaTUBHBIE U
HEeTpaJuIIMOHHbIE UCTOUHUKH dHepruu / Alternative and unconventional power 3) 7
sources
OnexrporexHuka / Dnekrporexnuka / Electric engineering 5 7
DnexTpoTexHHKa OoibIHIIa pakTUKyM / [IpakTukym 1o anektporexHuke / Practice 5 7

electric engineering

Monynb 1 ArpouHXUHUPUHT / ATpOMHXXMHUPHUHT / Agroengineering
Arpo¢wusuka / Arpodusuka /Agrophysics

AybUT IapyalbUIBIFBIHAAFE (PU3UKa-XUMMSUIBIK Tajaay aaictepi / dusnko- 5,5 5
XUMHYECKHE METO/IbI aHaH3a B celbckoM Xo3stiicTBe / Physical and chemical
methods of analysis in agriculture

Monyns 1 ®usuka xoHe anemai Tany / Pu3nka u nozHaHue Mupa /
PhysicsandknowledgetheWorld

Kazipri 3amMaHFbI )KapaThUIBICTaHy KOHIENIUACH / KOHLIENINHI COBPEMEHHOTO 9,5 S)
ectectBo3Hanms / Concepts of modern natural science
Actponomusi / Acrponomust / Astronomy

Monayss 1Minor 5,5 5




Monyis 2 Dueprerukanarsl Ousrka / dusuka B suepreruke / Physicsinpower
industry

JXachin sHepreTHKaHbIH GU3UKAIBIK Herizaepi / PU3ndeckre OCHOBBI 3eIEHOM
sHepreruku / Physical basics of Green power industry

JKachln sHepreTHKaHbIH 3JIEKTPOH/IBI KypasiAaphl / DICKTPOHHbBIC TPUOOPHI 3eIEHON
snepreruku / Green Energy electronic devices

5,5

Monyns 2 Umxkeneprik pusuka / Mmxkenepnas ¢usuka / Engineering physics
Marepuanrtany / Marepuanosenenue / Material science
Konpaubansr pusuka / [Mpuknagnas dusuka / Applyingphysics

5,5

Moayss 2 Minor




1. 2 kypc cTyeHTTepiHe apHAJIFaH JIEKTUBTIK MIHAep /
DeKTHBHBIE TUCHUILIMHBI VISl CTYA€HTOB 2 Kypca/

Electivecoursesfor 2ndyeartudents

KyKbIK srcone coloaiinac scemrkopavlKKa Kapceovl maoeHuem Hezizoepi / Ocnoswvl npasa u anmukoppynuuonnou Kyaosmypot / Basics of Law and

Anti-Corruption Culture

OkKy makcamut / Yueonan yenv/ Purpose

Cei0aiiiac  )KEMKOPJBIKKA Kapchl 1C-KHUMBLI
OOMBIHIIIA KYKBIKTBHIK OLTIM MEH a3aMaTThIK
YCTaHBIM JKYHECIH KaIBIITACTHIPY.

CdopmupoBaTh CUCTEMY MPABOBBIX 3HAHUU U
FPaXIAHCKOW TMO3UIMK IO MPOTUBOACHCTBUIO

KOPPYILIHH.

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

Oxvtmy namuoiceci / Pezyiomameul 00yuenus / Learning

outcomes

Kypcrbl CcoTTI asIKTaFaHHAH Kelin
olmiMaymbLIap

-Ka3zakcTaHHBIH KOJIJaHBICTAFbI

3aHHAMaChIHbIH HETI3T1 epexenepiy,
MemiekeTTik Oackapy OpraHJapbIHbIH
KYHECiH, COHNaii-aK ChIOaiIac >KEMKOPIBIKKA
Kapchl 1C-KUMBUIIBIH MOHIH, cebenrtepi MeH
mIapajapbiH TYCIHETIH 00JIajIbl;

-OKUFajlap MEH 9peKeTTep/Ii 3aH

TYPFBICHIHAH TaJIJAHIBI;

-HOPMATUBTIK aKTiIep Il KOJIAaHy,

COHJali-aK cblOaiaac MKEMKOPJBIKTHIH abIH

alyIblH  PyXaHU-aJJaMTepLIUTK  TETIKTepiH
KOJIJTaHA/IbI;

-MEHrepyl THIC: TYpJi KyXKaTTapFa KYKBIKTBIK
Tangay  OKyprizy JaFabuiapel, — chiOaiinac

KEMKODPJIBIKKA Kapchbl MOJEHHETTI XKeTUAipy
TaFApLTaAPHI;

-03 OMipiHJe ChlOaliIac >KEMKOPJBIKKA KapcChl
KYKBIKTBIK O1TIM/T1 KOJIJTaHY;

-Oimyre THIC: chl0ailiiac KEMKOPIBIKTHIH MOH1
YKOHE OHBIH Taiiga Ooiry cebemrtepi; chibaiinac
KEMKOPJIBIK  KYKbIK Oy3yHIBUIBIKTap  YIIIH

IMocsie ycmemHoro 3aBepuieHHsi Kypca
oOyuarommecsi OyayT

- HNOHUMATh OCHOBHBIE HIOJIOKEHHS
JEHCTBYIOILETO 3aKOHO/IaTeIbCTBA
Ka3zaxcrana, cucTeMy OpraHoB
rOCYJapCTBEHHOTO  YIPABJICHHUS, a TaKke
CYIIHOCTb, PUYUHBI U Mepsl

MPOTUBOJICUCTBUS KOPPYILIHH;

- aHaJM3UPOBATH COOBITHS U JEHCTBUS C TOUKU
3peHus MpaBa,

- NPUMEHATH HOPMATUBHBIE AKThI, a TaKXe
3aJIeiiICTBOBATh JIyXOBHO-HPaBCTBEHHbIE
MEXaHU3MBbI IIPEIOTBPALLECHUS KOPPYIILINY;

- BJIAJIETh HABBIKAMU BEAECHUS [PABOBOTO
aHaJIM3a Pa3JIMYHBIX JOKYMEHTOB, HaBbIKAMU
COBEPIICHCTBOBAHUS AHTHUKOPPYIIIMOHHOMN
KYJbTYpHI;

- TPUMEHATh B CBOEH JKH3HEIEITEIbHOCTH
MIPABOBBIE 3HAHUS IIPOTUB KOPPYILMUY;

- 3HATbCYIIHOCTh KOPPYNIMUA W NPHUYHHBI €€
MIPOUCXOXKICHUS, Mepy MOpaJIbHO-
HPAaBCTBEHHOW M MPABOBOM OTBETCTBEHHOCTH
3a KOPPYINLMOHHBIE TPAaBOHAPYIIEHUS,

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,

8




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

KYKBIKTBIK

- pealM30BbIBaTh LEHHOCTH MOpPAJIbHOTO
CO3HAHMUS U CJIEJIOBAaTh HPABCTBEHHBIM HOpMaM
B TIOBCEHEBHOH IMpakTuKe; pabdoTaTth Hajl
MOBBIIICHHUEM YPOBHS aHTUKOPPYNIIMOHHON
KYJIbTYpbI B MOJIOAECKHOMU Cpejie.

Kypcmuiy kbickawa mazmynst / Kpamkoe cooepicanue kypca / Coursesummary

MemiieKeT TMeH KYKBIKTBIH HETi3Ti YFBIMIaph
MeH Kareropusuiapbl. KYKBIKTBIK — KapbIM-
KatbiHacTap. KP KOHCTUTYHIHSITBIK KYKBIFBIHBIH
Herizaepi. KP OkKiMIIimK oHE KBUIMBICTBIK
KyKbIK Herizzmepi. KP  A3aMaTThIK KYKBIK

Herizaepi.

"Cpi0aitnac AKEMKOPJIBIK" YFBIMBIHBIH
TEOPUSIIBIK-9/IICHAMAIIBIK Herizaepi. CreiOaitnac
KEMKOPJBIKKA  KApChl  IC-KUMBLI  IIAPTHI

peTiHJe Ka3aKCTaH/bIK KOFAMHBIH QJI€yMeTTiK-
SKOHOMUKAJIBIK ~ KaTbIHACTapbIH  JKETUIIIPY.
Cei0aitnac AKEMKOPJIBIK MiHE3-KYJIBIK
TaOMFAThIHBIH TICUXOJIOTUSIIBIK €PEeKILIETIKTEPI.
Cepi0aiiniac JKeMKOpJIBIKKa Kapchl MOJCHMETTI
KanplnTacTelpy.  CplOaiimac  K€MKOPJIBIKKA
Kapchl 1C-KMMBUI MceleNepinie MeMIIEKET TIeH
KOFaMJIbIK YWBIMIAPABIH ©3apa iC-KUMBLIBL.

OcHOBHbBIE MOHATHSI U KaTETOPUU TOCYAApCTBA
u mnpasa. lIpaBoBeie oTHOmIEHMS. (OCHOBBI
KoHCTUTyIMOoHHOro mnpaBa PK.  OcHoBbl
aIMMHMCTPAaTUBHOIO U YrojoBHoro npasa PK.
OcHoBbl rpaxkanckoro npasa PK.

TeopeTnko-MeTo10JI0rHueCKre OCHOBBI
HNOHATUSL «KOppynuun». CoOBEpIIEHCTBOBAHUE

COLIMAJIbHO-3KOHOMHUYECKUX OTHOLLICHUH
Ka3aXCTaHCKOTO  OOIecCTBa Kak  yCJOBHUsA
IIPOTUBOAECUCTBHIO KOPPYIILHH.
[lcuxonoruuyecknue OCOOEHHOCTH  NMPHUPOABI

KOpPPYILMOHHOTO ToBeAcHUsA. PopMupoBaHue
AHTUKOPPYNIIMOHHON
KylbTypbl.B3aumoneiicteue rocynapcrsa U
OOLIECTBEHHBIX ~OpraHu3aluil B BOMpocax
IIPOTUBOJCUCTBUSA KOPPYIILIUU.

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

bazoaprama sncemexuiici / Pykosooumens npozpammet | Programmemanager

baiitacosa M.K.

\ Ay06akuposa 3.b.




AKon0zusn incane mipwinik Kayincizoizi / Ixonozusn u d6ezonacnocms ncuznedeamenvnocmu/ Ecology and Life Safety

Oky maxcamul / Yueonan yenv/ Purpose

TexHocdepa MeH TaOUFH dKOXKYHETIEp
KBI3METIHJIET1 KAyIITi )KOHE TOTCHIIE KayilTi
JKarIanapaa ecKepTy KabuieTTepi )KoHe
HKOKOpFay OMJIayAbl KAJIBIITACTBIPY

DopMHUPOBAHUE SKO3AIIUTHOTO MBIIUICHUS U
CIIOCOOHOCTH MPEAYNPEKICHUSI OIMACHBIX U
Ype3BbIYAHBIX CUTYyalui B
(GYHKIMOHUPOBAHUU MPUPOIHBIX IKOCHUCTEM M
TeXHOC(hEPHI

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

Oxvimy namuoceci / Pesynomamut 06yuenusn /Learnin

outcomes

Kyperst  corTi KeiliH
OimiManymbLIap

-OKOJIOTUSHBIH, TIPHIUIIK Kayinci3giri MeH
TYPaKThI JaMyJIbIH HEri3ri
TYKBIpBIMAaMaIapbiH, AQHTPOIIOTEH/TIK
KbI3METTIH QNIEYMETTIK-3KOJIOT USIIBIK
CaJIJIapbIH TYCIHE/II;

- ONapAblH >Kal-KYHiHIH KayinTi JeHreliHiH
TYBIHIQYBIHBIH QJIJBIH QJIy YIIH TaOWFU JKOHE
TEXHOTEHMIK  JKyHenepaiH  gamMybl  MeH
OPHBIKTHUTBIFBIHBIH 3ep/IeJICHIeH
3aHJIBUTBIKTAPbIH KOJIJJAHA b,

- 1CK€ aCBhIPBUIFaH KOHE BIKTUMAaJ KaylnTep/IiH
Tepic ocepiH >KOHE OJapAblH JCHTeUJIepiH,
AHTPOITOTEH/TIK KBI3MET TOyeKeJIepiH
Oaraainsl;

- TexHoc(epaHbIH KayilCI3AIMiH apTThIpy
OoiibIHINA iC - IapazapAbl )KOCTIapIaiibl;

-03 OeTiHIle )XKYMBIC ICTey, KOMaH/Aa/1a KYMbIC
ictey, 1emiM KaObuigay, CBhIHM Oay,
HUQPIBIK JKOHE aKMapaTThIK-KOMIIBIOTEPIIIK
TEeXHOJIOTUSUIAp/bl  KOJJIAHYy,  aKmapaTieH

asiIKTaraHHaH

[Mocae ycnemHoro
odyuyarwimuecs OyayT
- IIOHUMAaTh OCHOBHBIC KOHICIIIIHMH 3KOJIOTHH,
Oe3omacHoCTH KHU3HEICATSIbHOCTH,
yCTOI\/JI‘-H/IBOI“O Pa3sBUTHA, COLIMaJIBHO-
HKOJIOTMUECKHE IOCIEACTBUS AHTPONOTE€HHON
JIeSITEIIbHOCTH;

- INPUMEHATh H3YYCHHBIE 3aKOHOMEPHOCTHU
pa3BUTUS W YCTOWYMBOCTU TPUPOJHBIX U
TEXHOT€HHBIX CHCTEM I NPEIyNpeXKICHUsS

3aBeplIeHHsl  Kypca

BO3HUKHOBCHUA OITaCHOTI'O YPOBHA ux
COCTOSIHUS,;

- OILICHUBATh HETaTHUBHOC BOSHGﬁCTBHC
peannu30BaHHbIX u MIOTEHIUATbHBIX
OMacHOCTEN 51 )50.¢ YPOBHHU, pHUCKHU

AQHTPOIIOT€HHOM JIeSITENbHOCTH;

- INITAaHUPOBATH MCPOIPUATHA 110 ITOBBIIICHUIO
6e30macHOCTH TeXHOC(hEpHI;

- 00J1a1aTh HaBBIKAMH CaMOCTOSITEIBHOM
paboThI, pabOTHl B KOMaH/E, TPUHSTUS
peHleHPII:I, KPUTHYECKOT'O MBIIIJICHUA,
npUMeHEeHHs ITU(PPOBBIX U HHHOPMAITMOHHO-

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.
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YKYMBIC 1CTEY JaFIblIapbiHa He 00Iabl.

KOMITBIOTEPHBIX TEXHOJIOTHIA, pabOTHI C
uHpopmanuen.

Kypcmuiy Kbickawa mazmynst / Kpamkoe codepycanue kypca / Course summary

Aytakonorus. emdkonorus. CHHIKOIOTHS.
buocdepa-noocdepanbik KOHILIEIIUSCEI.
Taburm pecypcTapbl >KOHE OJapIbl THIMII
nariganany. Kasipri skahaHIbl 3KOJIOTHSIIBIK
KOHE OIIEYMETTIK -DKOJOTHSIIBIK Maceleep.
Kopmiaran opra koHE TYpakThl Jamy.
Kazakcran TypakTel namy xoibiHaa. JKachin
3KOHOMUKA. Komnaiinst TOYEKEIIH
KOHIeNusChl.  KayinTmi  koHE  3HSHIBI
bakTopnapabH KikTenyi. TeTeHIe xaraainap
KE31HeT1 iC-KUMBUIIAp PETTIri

Aytakonorus. Jlemakonorus. CHHAIKONOTHSL.
buocdeprno-noochepnas KOHIICTIIIHS.
[Ipuponnble  pecypchl W palMOHAIBHOE
MIPUPOJIOTIOIIL30BAHHE. I'moGanbHbIC
HKOJIOTUYECKUE M COIMATbHO-3KOJIOTMYECKHE
npobiieMbl  coBpeMeHHOCTH.  Okpyskaromias

cpena u ycroilumBoe pasButue. KasaxcraH Ha
OyTd K YCTOMYMBOMY pa3BUTHIO. 3elieHas
SKOHOMMKA. KoHUenus npuemieMoro pucka.
Knaccudukanus  omacHBIX U BPEIHBIX
(bakTopoB. [Topsanox neicTBuit npu
Ype3BBIYANHBIX CUTYAIHIX

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.

Bazoaprama scemexwici / Pykosooumens npozpammer | Programmemanager

Kokymesa 3.I |

Koxesuukos C.K.

Koxesuukos C.K.
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Kowioacwuvinvik nezizoepi / Ocnoeswl nuoepcmea / Basics of Leadership

OKy maxcamut / Yueonaa yenv/ Purpose

CTYIEHTTEPAIH KOImOaCHIbUIBIK KAaCHeTTEp/i, | OBIaJeHHe CTyICHTaMd MeTojojorueid u | mastering the methodology and practice of
CTHJIBJICP/Ii, KOCIMOPBIH, allMaK J>KOHE JKAIIbI | IPAKTUKOW  A(PPEKTUBHOTO ynpasienus | effective management of people's behavior and
e JeHredinge ocep €Ty OmicTepiH THWIMII | MOBEACHHMEM M B3auMojcicTBueM Jrojei | interaction by effective use of leadership qualities,
naiijanany  apKpUIbl  aJamMIapAblH ~ MiHe3- | IyTeM 3¢ dekTuBHOrO ucnons3oBanus | Styles, methods of influence at the level of the
KYIKBIH JKOHE e3apa OpeKeTTeCYiH THIMII | JTHISpCKUX KadecTB, CTUIICH, METOMOB BIUsHU | enterprise, region and country as a whole
Oackapy ozmicTeMeci MEH  NPAaKTUKAChIH | HA YPOBHE MPEANPHUSITHS, PErHOHA U CTPaHBI B
MEHIepy 1[eITIOM

Oxvimy namuorceci / Pesynomamut 06yuenus /Learning outcomes
Kyperbl  corri  askraranHan  keiiin | [Tocjie ycnemHoro 3aBepiieHusi Kypca After successful completion of the course,
olriManymbLIap odyuaronmecsi oyayT students will be
- OackapyablH OapiblK  JCHIEHJIEpiHICTI | - MOHMMAaTh CYHNIHOCTh W MeToAbl HayuHoro | - understand the essence and methods of the
yibIMIapIarbl  KOMIOACIIBUIBIK MACEJeIepiH | MOJX0/a K TeOpeTHUeCKOMY | mpakTuueckomy | scientific approach to the theoretical and practical

TEOPHSUIBIK ~ JKOHE  TPAKTHKAIBIK  [ICHIyTe
FBUIBIMM KO3KapacThlH MOHI MeEH ojliCTepiH
TYCIHen1;

- OacKapylbUIBIK MIiHAETTepAl MLIemy YIIiH
KOIIOACHIbUIBIK ~ TeH  OWJIIKTIH  HErI3Ti
TEOpHsUIaPbIH KOJIIaHA/IbI;

- JKeke OAachIHBIH AapTHIKIIBUIBIKTAPHI
KEeMIITIKTEPiH CHIHU Oaramnaiijibl;

- YKBIMJIA ’KYMBIC 1CTEY; 9JI€YMETTIK MaHBbI3/IbI
MoceJieNiep MEH YHepicTepli Taijay, TONTHIK
TUHAMUKA YAEPICTepIH IKOHE KOMAaHJ/IaHbBI
KaJIBINTACTRIPY KaFuJaTTapblH OUTy HerisiHjae
TOMTHIK JKYMBICTHI THIMJII YHBIMIACTHIPAIBI;

- TYJIFaapasbIK, TOIITBIK KOHE
YUBIMIACTBIPYIIBUTBIK ~ KOMMYHUKAITUSITAPIbI
Tajnjay >koHe jxo0anan bl

MCH

PEIICHUIO npoOem JTUEpCTBa B
OpraHu3alUAX Ha BCEX YPOBHSIX yIpaBIICHMUS,
-HMCII0JIb30BaTh OCHOBHBIE TEOPUU JINJEPCTBA U
BJIACTH JUISl pellieHHs! YIIpaBIeHYEeCKHX 3a/1aY;

- KPUTUYECKU OIICHWBATh JINYHBIE TOCTOMHCTBA
U HEJIOCTaTKH;

- paboTaTh B KOJUIEKTHBE, aHAJIU3UPOBATh
COLIMAJIBHO 3HAYMMBbIE MPOOJIEMBI U MPOLIECCHI,
3¢ (HEeKTUBHO OpraHU30BaTh IPYIIOBYIO PadOTy
HAa OCHOBE 3HaHUS NPOLECCOB TIPYNIIOBON

JUHAMUKA W TOPUHLOUIOB  (OPMHUPOBAHUS
KOMaH/IbI;

- aHaJIU3UPOBATh u MIPOEKTUPOBATh
MEXJIUYHOCTHBIE, IPYIIIOBBIE u

OpraHHu3allMOHHBIC KOMMYHUKAalIUN
- 06HaI[aTB HaBBIKaMHU OCJI0BOI'O OGH.[CHI/IS[;

solution of leadership problems in organizations at
all levels of management;

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

- critically evaluate personal
weaknesses;

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

- analyze and design interpersonal, group and
organizational communications;

- possess business communication skills; diverse
management styles depending on different
situations; methods and techniques for studying

strengths and
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- ICKepiiK KapbIM-KaThIHAC NaF[blIapblHA HE
0omy; op Typhi Karmaiiapra OaillaHBICTHI
OackapynblH allyaH TYpJdl CTHJIbJIEpIHE ue
001y; KemOaclIbUIBIK KACHETTEpHAl 3epTTey
omicTepi MEH odJicTeMeNiepiHe, KOmOaCIIbIIbIK
KaOlJIeTTepal JaMbITy TEXHOJOTHsIIAPhIHA He
OoJtaabl

MHOTOOOpa3HBIMH CTHUJISIMA ~ yIIPABIICHUSI B
3aBUCUMOCTH  OT  Pa3jUYHbIX  CHUTYallUii;
METOJaMH H METOJMKaMH HCCIICIOBaHMSA
JUJEPCKUX KAYeCTB, TEXHOJIOTHSIMU Pa3BUTHS
JUJEPCKUX CIIOCOOHOCTEH

leadership qualities, technologies for developing
leadership abilities

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepycanue kypca / Coursesummary

KomOacmpUIbIKTEIH —~ TaOUFaTBl MEH  MOHI.
Kembacnibuibik KOHE MEHE/KMEHT.
KembacuiblIbIKTBIH JOCTYPITI KOHIICTITHSIIAPHI.
KembacbuIbIKTBIH WHHOBAIIHSUTBIK
KOHIICTIIMsUTapbl. Tonrap, KOMaHJauap »oHe
KoMaH/a Kypy. KenoacbIHbIH JaMyHI.
Osrepictepai  JKy3ere  acblpy  KesiHjeri
kembacbUIBIK. KembacuibislK Moceseepi.

[Tpupona u cyurHocTh MHaepcTBa. JInnepcTBo u

MEHE/DKMEHT.  TpaJulMOHHBIE  KOHIEMIUU
nuaepctBa.  VIHHOBallMOHHBIE — KOHIIEIIIUU
JTUJEpCTBA. ['pynmsi, KOMAaH/IbI u

KoMaHA000pa3zoBanue. PasButue nuaepa.
JlunepcTBO TpH OCYIIECTBICHUU H3MEHEHMI.
[TpoGems! MuaepcTBa.

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

Bazoapnama scemexuwici / Pykosooumens npozpammot | Programmemanager

Ecimxau I'.E.

TooOsut0B K.T.

ToOsumoB K.T.

Teopusanvik mexanuxa / Teopemuuecxkan mexanuxa / Theoretical Mechanics

Oky maxcamul / Yueonas yenw / Purpose

KJIaccukanbIK Jlarpanx xoHe ['aMuIbTOH-
SIko0u MeXaHUKACBIHBIH HET13T1 YFbIMJaphlIH,
MPUHIMIITEP] MEH TEHAEYJIEPIH KaIbINTACThIPY

(bopmupoBaHue OCHOBHBIX MTOHSATHH,
IIPUHLUIIOB U YPaBHEHUHSA KIIACCHUYECKOU
MexaHuku Jlarpanxa u ['amunprona-Ako0u

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

Oxvimynamuoiceci | Pesynomamurooyuenus | Learningoutcomes

KypcrbicoTTiasiKraraHHaHKeHiHOlIiMa Ty b1
Jap
KJIaCCHKaIbIKMEXaHUKAIIPUHIIUIITEPIHTYCIHE],
- HEeT13r1 TeHaeynepai oineni,

- TUMTIK MIHJIETTEP/1 MEIe/i;

- MEXaHUKaHBIH (PUIOCODUSIIBIK KOHE
o/liCHaMaJIbIK MacesleNlepiH TyCiHeI],

IMocae 3aBepieHns1 Kypca 00y4arouiuecs

oyayt

- TOHUMATh MPHHLUUIBl  KJIACCHMYECKOU
MEXaHUKH

- 3HaTh OCHOBHbIE YPaBHEHUS

- pemarh TUTIOBBIE 3a/1a91

- IIOHUMATh ¢unocopckue u

METOJO0JIOTHYECKHUE HpO6J’I €MBbI MCXaHUKHU

After successful
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

completion of the course,
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- KJIACCUKAJIBIK MEXaHUKAHBIH KOJIJIAHBLTY
CaJlaChlH TYCIHEII;

- nuddepeHImanIbIK TeHASYIepAiH HEeT13r1
TYPJIEPIiH aXbIpaTaabl,

- KJIACCUKAJIBIK MEXaHUKAHBIH 3aH1aphl MCH
MPUHIMIITEPIH TYKBIPHIMIANIEI,

- TEOPHUSIIBIK (PU3UKAHBIH MaTEMaTHKAJIBIK
anmapaTeliH MEHIepeIi

- TOoHMMaTh  O0JacTh  IPUMEHUMOCTH
KJIACCUYECKOU MEXAHUKU
- pazinyarh OCHOBHBIE BUBI

Qg QepeHInanbHbIX ypaBHEHUH
(GbopMyIMpOBaTh 3aKOHBI M IPUHIUIIBI
KJIACCHYECKOW MEXaHUKHU
BIAJIeTh MaTeMaTHYECKUM
TEOPETUYECKON (PU3UKHU

arapaToM

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

Ilpepexsuzummepi / Ilpepexeuzumot / Prerequisites

Mexannka, TeopeTukansik ¢pusnka Herizaepi 2

‘ Mexannka, OCHOBBI TEOPETHYECKON (PU3UKN2

| Mechanics, Fundamentals of Theoretical Physics2

Kypcmuingvickauwa mazmynnt / Kpamkoe codeporcanue Kypca/ Coursesummary

Herisri  yreimpmap.  Kosrameic  tenaeynepi. | OCHOBHBIE TOHSTHS. YPaBHEHUS JIBHKCHHUS.
Cakrany 3a”napel. Kosraneic TeHzeysepiH | 3akoHbl  coxpaHeHus.  MHTerpupoBaHue
OipikTipy. bemmexkrtepaiH cokTeirbicybl. Kimmi | ypaBHeHHH — JIBHKCHHS. CronkHOBEHUE
tepOemicrep. KarThl neHeHIH  KO3FaubICHl. | yacTul. Manble KoneOanus. JIBmkeHue

Kanouaplk TeHmeynmep. Y3Iikci3 opTa-Herisri

yFeIMAAp MexaHuKacel. Kosranmeic TeHmeynepi.
Cakranmy 3angapel. Ko3zramsic
OipikTipy. bemmextepain cokThiFbicybl. Kimri
tepOemicrep. KarTel  JIeHEHIH  KO3FaJbICHI.
Kanonapik TeHIeyJIep. Tyrac
MEXaHHMKACBhIHbIH TYCIHIT1

TEHJICYJIepIH

opta

TBepAoro tena. KaHOHWMYECKHME YypaBHEHMS.
[ToHsATHS MEXaHUKHU CIUIOIIHBIX CPeJl

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

Ilocmpexeusummepi / Ilocmpexeusumol/ Postrequisites

OnexktpoanHamMuka, KBaHTTHIK MEeXaHUKa

‘ OnexrpoauHamuka, KBaHToBas MexaHuka

| Electrodynamics, Quantum Mechanics

Ilonnin epexwenikmepi / Ocobennocmu oucyunaunwt/ Course features

[ToH aFbUIIIBIH TUTIHAET KONITUIAI TONTapFa
apHaJFaH

HU3YUCHUC Ha AHTJIUMCKOM SI3BIKE

Course is studied in English

bazoaprama scemexuiici / Pykosooumenw npozpammul/ Programmemanager

JAyncknit M.M.

| Jlynckuii M.M.

Dunskiy M.M.

Y30ikci3 mexanuxa / Mexanuka cnaownix cped / Continuum mechanics

Oky maxcamul / Yueonas yenw / Purpose

TyTac OpTa MEXaHUKACBIHBIH HETr13I'1 3aH1apblH

‘ OCBOCHUCOCHOBHBIX 3aKOHOB MEXaHHUKH

| masteringthe basic laws of continuum mechanics,
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MEHrepy, OCHIHIIK MOHAEPAl OKY YIIiH
(UBHUKAIIBIK 3epPTTEY 9MIICTEPIH KOJIIAHY
KY3BIPETiH KAJIBITACTHIPY

CIUIOLIHBIX cpen, dbopMupoBanue
KOMIIETEHIIMM  MCIOJIb30BaHUSI ~ METOJIOB
(bu3MUeCKUX HCCIeIOBAaHUN ISl W3YYECHHUS
PO UIBHBIX JUCIUTUIINH

the formation of competence in the use of methods
of physical research to study specialized disciplines

Oxvimynamuosiceci | Pesynemamorodyuenus | Learningoutcomes

KypcrbicoTTiasiKraraHHaHKediHOLTiMa Ty bl
Jap

TYTaCOPTAHBIHCHI3BIKTHIEMECMEX AHUKACHIHBIHHE
TI3TITYCIHIKTEPIHTYCIHE I

- eCcenTep/IiH MAaTeMATHKAIBIK TYKbIPBIMIAPBIH
KaJIBIITACTBIPAIbI;

- TYTac OpTa MEXaHUKACHI €CENTEPIiH MICITy
oIICTEPiH TIOXKIpUOESE KOJIIaHA B!,

- ecenTep/ii Menry YIIiH MaTeMaTHKAJIbIK
omicTep il KOJIaHaAIbI;

- CYMBIKTBIKTAp MCH Tra3jap MEXaHUKACHIHBIH
3aHJIapbl MEH TEeHIEYJepiH Oineni;

- TyTac OpTa MEXaHUKACBIHBIH HET13T1
MPUHIIMIITEP] MEH aKCHOMaJIapblH
TYXKBIPBIMIANIBI;

ITocJie 3aBepiieHHs1 Kypca 00y4yarommecs
oyayT

- IIOHMMAaTh OCHOBHEIC MOHATHS HEIWHEHHOMN
MEXaHUKH CIUIONIHBIX CPEe
- dbopMynupoBath
IIOCTAHOBKM 33134

- IPUMEHSATh Ha MPAKTUKE METOJIbl PEUICHUS
3a/1a4 MEXaHUKH CIUIOIIHBIX CPEJl

- HCHOJB30BaTh MaTeMaTHYECKHE METOIbI
JUTS pelleHus 3a/1a4

- 3HaTh 3aKOHbl U YPaBHEHHS
JKHJIKOCTCH M Ta30B

- (QopMynMpoBaTh OCHOBHBIE MPUHIUIBI U
AKCHOMBI MEXaHUKHU CILJIONIHBIX CPeT

MAaTEMATU4YCCKUC

MCXaHUKHU

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

Ilpepexsuzummepi / Ilpepexeusumut / Prerequisites

Mexanuka, TeopeTukaiblK (pu3MKa Heriznepi 2

| Mexanuka, OcHoBbI Teopernueckoii pusuxu2 | Mechanics, Fundamentals of Theoretical Physics2

Kypcmuvinxvickauwa mazmynot / Kpamkoe codepocanue Kypca/ Coursesummary

Wnean CYMBIKTBIK. TyTKbIp CYMBIKTBIK.
TypOyneHTTiIIK. [lexkapa KabaTTapsl.
CyMBIKTBIKTAFBI KbUTY OTKI3MIIITIK. JAuddysus.
Jp106ic. Cokkbl TOMKBIHAAPHL. bip emmemal ra3
arbiHbl.  CepmiMIUTIK  TEOPUSCHIHBIH — HETI3Ti
TeHAeysIepi. ©O3eKTep MEH IIaCTHHAJIAPIbIH
Tele-TeHIri. Cepnimai TOJIKBIHJIAP.
Hucnokarmus.  Kartel  geHenepnmiH  KbLTY
©TKI3TILITIr )KOHE TYTKBIPIIBIFHI.

WneanbHas XUOKOCTb. BsdA3kasg KMIKOCTB.
TypOyneHTHOCTbD. [lorpannuyHble  CIOH.
TennonpoBoaHoCTh B kHUIKOCTH. Huddysus.
3ByK. YnapHble BOJIHbL. OJTHOMEpPHBIA MOTOK

raza. OCHOBHBIE  YPaBHEHHS  TEOPHH
ynopyroctu.  PaBHOBecwe — CTEpKHEW U
IJIACTUH. YIpyrue BOJIHBL JlUCIIOKaluu.

TCHHOHPOBO)IHOCTB " BA3KOCTH TBép)II)IX TEJI.

Perfect liquid. Viscous liquid. Turbulence. Border
layers. Thermal conductivity in a liquid. Diffusion.
Sound. Shock waves. One-dimensional gas flow.
Basic equations of the theory of elasticity.
Equilibrium of rods and plates. Elastic waves.
Dislocation. Thermal conductivity and viscosity of
solids.
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Hocmpexkeusummepi / [locmpekeusumot/ Postrequisites

QHCKTpOI[I/IHaMI/IKa, KBaHTTBIK MCXaHHUKa ‘ QHGKTpOI[I/IHaMI/IKa, KBanToBas mexaHuka

| Electrodynamics, Quantum mechanics

Ilonnin epexwenikmepi / Ocodennocmu oucyunaunwl/ Course features

[ToH aFpUTIIBIH TUTIHAETI KONTLIII TONTapFa M3Y4YECHHE HA aHTJIUICKOM SI3bIKE

Course is studied in English

apHaJFaH
bazoapnama srcemexwici / Pykogooumenwv npozpammol/ Programmemanager
Jdynckuii M.M. | Jdynckuii M.M. Dunskiy M.M.
Teopemuxanwvlk, pusuxa a0icmepi / Memoowvt meopemuueckoii puszuxu / Methods of theoretical physics
OKy maxcamul / Yueonan yenv/ Purpose
TEOPHSIIBIK, ¢busuka Mocenesepinae | ycBoeHne Heobxomumoro Matemartudeckoro | learning the necessary mathematical apparatus and
KOJIJAaHBUTATBIH ~ K&KETTI ~ MaTeMaTHUKAJbIK | almmapaTa © METOAOB, HCImoiab3yeMbix B | methods used in questions of theoretical physics;
anmapaT TeH OMICTepAi Wrepy; KapamalbiM | BOIPOcax TEOPETHYECKOM ¢uszuxu; | finding methods for solving the simplest equations,
TEHJICYJIEp/Il 1INy 9aicTepiH Taldy, COHIai-aK | OThICKAHHE METOMOB pemieHus mpocteitmux | as well as using approximate methods for solving
TEeHICYyJepAl  MIeHIyTiH  JKYbIK  OMICTEpiH | ypaBHEHHIA, a Takxe | equations.
KOJIJaHy. MIPUMEHEHHUETIPUOIMKCHHBIX METOI0B

pelIeHuid ypaBHEHUH.

Oxvrmynamuorceci | Pesynemamotodyuenus | Learningoutcomes

KypcrsicoTTiasikrarannankeiiinoinimanymst | Ilocie 3aBepmenus Kypca o0y4arommecs
Jap oyayT

- - pemath mpocreimue nuddepeHaaIbHbe
OipiHLIipeTTiKapanaiibiMaudGepeHaNIbIKTEH | YpaBHEHUS MIEPBOTO MOPSIKA;
Aeynepainenen, - pewarbs JuQQepeHIaIbHbe YpaBHEHUS
-OipiHIIDKOHE N- IIOPSIAKA BBIIIIE IIEPBOTO U N-HOTO MOPSAIKA;
perTiauddepeHInanIbIKTeHAeYIepAiIenesi; - COCTaBIATH AU PepeHnanbHble ypaBHEHHS
- MIPH PACCMOTPEHUH (PU3MUYECKHX MTPOIECCOB U
(bu3MKaIbIKIIpOLeCTEPIIKAPACTRIPYKE3IHACAN] | HAXOAUTH UX PEIICHUS
(bepeHInanIbIKTEHACYICPKYPYKIHEOTAP IBIHIIIE
rimaepinTadabl

After successful
students will
- solve the
equations;

- solve differential equations of the order higher
than the first and n-th order;

- compose differential equations when considering
physical processes and find their solutions

completion of the course,

simplest first-order differential

Ilpepexsuzummepi / Illpepexeuzumot / Prerequisites

TeoperukasbIK Gpu3nka Herizaepi 2 | OcHOBBI TeopeTHueCKOi PU3MKH2 | Fundamentals of Theoretical Physics2

Kypcmuingovickaua mazmynnt / Kpamxoe codeporcanue xKypca/ Coursesummary

KapanaiiteiMm tuddepeHnmaniplk TeHIeyIepIiH ‘ OcHOBHBIE TTOHSTHS OOBIKHOBCHHBIX ’ Basic concepts of ordinary differential
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HET13T1 TYCIHIKTEP. bipinmi perti | quddepeHraIbHbIX ypaBuenuid. | equations.Differential equations of the first order.
muddepentmanapik Tenaeynep. JKorapel perrti | Auddepenumansusie  ypaBHenus nepsoro | Differential equations of higher orders. General
maddepenumanapik  Tenpeynep.  ChIBBIKTBIK | mopsinka.  duddepenunansusie  ypasuenns | theory of linear ordinary differential equations.
KapanaibiM 1u(pepeHIManIbIK TeHIEYIEPIiH | ppiciumx nopskos.O6mmas Teopus mueiinsix | Linear differential equations of the second order
KaNMbl TEOPHUSACHl. EKIHINT PeTTI CBI3BIKTHIK | 0OBIKHOBEHHBIX nu(hepeHIHanbHbIX
audhepeHImaIbIK TeHAeYIep ypaBHeHuH. Jlunelnbie auddepeHnaibHbie
ypaBHEHHSI BTOPOTO MOPSIIKA

Hocmpexkeuzsummepi / [locmpekeusumot/ Postrequisites

DIeKTPOMHAMUKA, KBAHTTHIK MEXaHHKa ‘ DrekTpoauHamuka, KBaHTOBass MEXaHHKa ‘ Electrodynamics, Quantum Mechanics
bazoapnama scemexwici / Pykogooumenv npozpammol/ Programmemanager
BanenToBa A.IO. | BanenToBa A.IO. | Valentova A.J.

Teopusanvix pusurkanviy apuaitvl 60.1imoepi / Cneyuanvusie pazoenvt meopemuyeckou guzuxu / Special Topics of Theoretical Physics

Oky maxcamul / Yueonas yenv/ Purpose

KeHOip TUNTEPIiH )KapThliai dopmupoBanue HaBbIKOB  wmcrnonb3oBanus | developing skills in using the apparatus and
TYBIHIBUIAPBIHAAFBI UG EPEHIHATIBIK ammapara | MeTonoB Maremarmueckoi | methods of mathematical physics to solve partial
TEHJICYJIEP/Ii Iy YIIiH MAaTeMaTHKAJIbIK ¢m3uku s pemenus nuddepennnansHbix | differential equations of some types

(u3MKaHBIH annapathl MEH JMIICTEPiH YpaBHEHUII B  YAaCTHBIX  MPOHM3BOJHBIX

naiianany JaFIbUIapblH KAJBIITACTRIPY HEKOTOPBIX THIIOB

Oxvimynamuoiceci | Pesynomamurooyuenus | Learningoutcomes

KypcrbicaTTiaskraranHankeitin6itimanymnl | [ocsie 3aBepiieHust Kypca o0y4arouimecst After successful completion of the course,

Jap oyayT students will

- MaTeMaTHKAIBIK(PH3UKAdAiCTEPIHTYCiHEe I - pasOupaTbcs B MeETOAax MaTeMmartmdeckoit | - understand the methods of mathematical physics
- KapThUTal TYBIH/IBI TCHICYICPAIH HET13T1 busuku - distinguish between the main types of partial
TYPJIEPIH aXbIpaTabl - pasnuuath OCHOBHBIC TUIBI ypaBHeHuil B | differential equations

- mapaboabIK, THIEPOOANBIK KOHE YACTHBIX MMPOU3BOIHBIX - solve equations of parabolic, hyperbolic and
IUTANTHKAJIBIK TUIITET] TeHICYJIEpP/Ii Iee i - pemarh ypaBHeHus mnapabomudeckoro, | elliptic type

- Heri3ri auddepeHnaNIbIK TeHISYAep/Il ey | TUIepOOIMYECKOT0 U UM THIECKOTO TUTIA - own methods for solving basic partial differential
OMICTEPiH MEHTepe/i; - BIQJETh METOJaMH pEIIeHUs OCHOBHBIX | equations

- OpTYp:l U3MKAIIBIK ecenTepal 3epTTeyIiH muddepeHManbHBIX ypaBHEHHH B YacTHBIX | - USe mathematical methods to study various
MaTEMaTHKAJIBIK dICTePiH KOJTaHAIbI TTPOU3BOTHBIX physical problems

- HCIOJIb30BaTh MAaTE€MaTUYECKHE METOJbI
HCCIIEIOBAaHUSl  Pa3IWYHbIX  (QU3NYECKHUX
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| 3amau |

Ilpepexeusummepi / Illpepexeuzumot / Prerequisites

TeopeTukanbk Gu3nKa Herizgepi 2 | OcHOBBI TeopeTHuecKoit pu3uKn 2 | Fundamentals of Theoretical Physics 2
Kypcmuinkvickawa mazmynst / Kpamkoe cooepacanue kypca/ Coursesummary
Tenneynep typaepi. I'mnepOosansik TunTeri | THIbI YpaBHCHHIA. VYpasuenus | Types of equations. Hyperbolic equations. Sturm-
TeHAeYIIep. M typm-JlnyBuib ece0i. | runepbonmueckoro Tuma. 3amada llltypma- | Liouville problem. Equations of parabolic
[Tapabomasbik TUITET] teqaeyaep. | Jluysuwmis.  YpaBHenus —mapabonudeckoro | type.Equations of elliptic type.
DJUTMIITHKAIIBIK THIITET TEHACYIIEP. THIA. Y PaBHCHHUS SJUTUIITHYECKOTO THTIA.
Ilocmpekeusummepi / Ilocmpekeusumul/ Postrequisites
DekTpoauHaMuKa, KBaHTTBIK MEXaHUKA ‘ DnekTpoauHamMuKka, KBaHToBass MexaHUKa ‘ Electrodynamics, Quantum mechanics
bazoaprama sicemexwiici / Pykoeooumenw npozpammul/ Programmemanager
JdyHckuii M.M. \ JyHckuii M.M. \ Dunskiy M.M.

Komnvromepnix ¢puzuxa nezizoepi / Ocnoswt komnvromepnoii ¢pusuxu | Fundamentals of Computer Physics

OKy maxcamul / Yueonan yenv/ Purpose

Mathcad aBToMaTTaHABIpEUIFaH OaraapaamMaisik | GOpMUPOBAHHE TEOPETHYECKHUX u | formation of theoretical and practical skills in the
MaKeT )KYHECIH/Ie )KYMBIC ICTEY/IIH TCOPHUSIIBIK NpaKTHYECKMX HaBBIKOB paboThl B cucreme | System of the automated software package
’KOHE TIPAKTUKAIIBIK JIAFAbLIaPbIH AaBTOMATHU3UPOBAHHOTO nporpammuoro | MathCAD
KQJIBIITACTBIPY naketa MathCAD

Oxvimynamuoiceci | Pesynomamurooyuenus | Learningoutcomes
KypcrbicoTTiaskraranHankeifinéitimanymnl | [Tocse 3aBepiienusi Kypcea o0y4aromnmecst After successful completion of the course,
Jap oyayT students will
- - nmuddepenuupoath u wuHTerpuposats | - differentiate and integrate functions
byHKIpsapap uGpepeHInaT Al IBDKOHCUHTE | (YHKIIHY,; - solve algebraic equations and their systems
rpaiaiisl; - pemiath anreOpawueckue ypaBHeHus u ux | - Solve ordinary differential equations and their
- aJreOpaJTbIK TSHCYJIEP MEH OJIap/IbIH CHCTEMBI; systems
KYHeNepiH memneni, - pemarb oObIkHOBeHHBIE | - SOlve partial differential equations
- KapanaibsiM quddepeHIHATIBIK TEHACYIep muddepeHraibHbple  ypaBHeHMss © WX | - Work with matrices and vectors
MEH OJIapJIbIH KYHENEepiH MIeei; CHUCTEMEL, - process statistical data
- KapThUTal TYBIHIB! TH(epeHITnanIbIK - pemats auddepennnanbHpie ypaBuenus B | - find the maxima and minima of functions
TeHeYepl menlei; YACTHBIX MTPOU3BOIHBIX; - build charts
- MaTpHUIIAIAPMEH KOHE BEKTOPJIAPMEH KYMBIC | - pab0TaTh C MaTPUI[AMU M BEKTOPAMH;
- CTATHCTUKAIIBIK JICPEKTEP/Ii OHICHII; - 00pabaTbIBaTh CTATUCTUYCCKHE TAHHBIC
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- OyHKIMSIIAPIBIH MAKCUMYMIapbl MCH
MUHUMYM/JIApPbIH Ta0aIbI;
- rpadUKTEPIi KYPACTHIPAIIBI

-  HaxXOJAUTb MAKCUMYMbl WU MHHUMYMBI

GbyHKIUH,
- CTPOUTH IrpaduKH

Ilpepexeuzummepi / Illpepexeuzumot / Prerequisites

AKDapaTThIK-KOMMYHHKAIIASITBIK

NudopmaninoHHO-KOMMYHHUKAIIHOHHBIE

Information and communication technologies

TEXHOJIOTHUsIap TEXHOJIOTHH
Kypcmuinygovickauwa masmynl / Kpamrkoe codeporcanue kypca/ Coursesummary
Heri3ri orneparusiap KOHE ecentey | basoBeie omepanuu M BeuMcauTenbHbIE | Basic operations and computational structures.

KypbUIbIMAapbl. OYHKIUSHBIH KOHE TPapuKTIH
capaJlaHFaH  aWHbIMaJbUIApbl.  MaTpunanbIK
anre6pa. Exi  emmemmi ['padukrep MeH
BEKTOPIIBIK epicTtepai Kypy. Tewmeymep MeH
xyhenepai memry. lllektep MeH KaTtapiap.
Mathcad karapnapel. TybIHABUIADMEH KYMBIC.
TybIH B KOCBIMIIIANAp, byHKIMSITAp
sKcTpemMyMaap. HHTterpangap koHE onapIsl
KoijaHy. VHTepmomisiuss >KoHE perpeccus.
Huddepennmanibik TEeHJIEYIED. TanOa
anreOpacel. CBI3BIKTBIK HEMece TapMaKTaly
anroputMmaepin  Oarmapiamanay.  Luxmmix
anroputMaepal  Oarnapiamanay.  CHekTpuik
Taynaay >koHe CHHTES.

KOHCTPYKUUHU. PaHXUpPOBaHHBIE NIEPEMEHHBIE
GyHKIMM ¥ TOCTpOEHHE  TrpaduKOB.
Matpuunas anredpa. ITocTpoenne
JIBYXMEPHBIX TPAPUKOB U BEKTOPHBIX TOJICH.
Pemenue ypaBHenuii u cucrem. I[lpenensr u
psagpl.  Psamer B Mathcad. PaGora ¢
pou3BOAHBIMU. [IpuinoxkeHns Mmpou3BOIHOM,
9KCTpeMyMbl (yHKIMA. MHTerpamsl m ux
npuMeHeHue. WHTepnoysiuss U perpeccus.

Huddepenunanbabie YpaBHEHUSI.
CumBonpHast anrebpa. IlporpammupoBanue
JMHEHHBIX WIH Pa3BETBISAIOINXCS
AJITOPUTMOB. IIporpamMmmupoBanue

LUUKINYECKUX alropuTMOB. CrHeKTpasbHbIH
aHaJIU3 U CUHTES.

Ranked variable functions and plotting. Matrix
algebra. Creation of two-dimensional graphs and
vector fields. Solving equations and systems.
Limits and Rows. Rows in Mathcad. Working with
derivatives. Derivative applications, extrema of
functions. Integrals and their application.
Interpolation  and  Regression.  Differential
Equations. Symbolic algebra. Programming linear
or branching algorithms. Cyclic algorithms
programming. Spectral analysis and synthesis.

Ilocmpexeusummepi / Ilocmpexeusumul/ Postrequisites

PaanosnexkTpoHIBbIK anmnapaTypaHbIH
aBTOMarTay *o0anaysl, KoMmmberorepmix
xobanay xyienepiAXK snemenTTepimen

ABTOMAaTU3UPOBAHHOE MIPOEKTUPOBAHUE
paguodIeKTpOHHOM anmaparypsl, CucTeMbl
KOMITBIOTEPHOTO MIPOEKTUPOBAHUS c
anementamu CAIIP

Computer-aided  design  of  radio-electronic
equipment, Computer-aided design systems with
CAD elements

Ilonninepexwenixkmepi | Ocobennocmuoucyunaunvt/ Co

ursefeatures

[ToH aFbUIIIBIH TUTIHAETT KONITUIAI TONTapFa
apHAaJIFaH, KyPCThIK)KYMBICTHIOPBIHJIAY

U3yueHue Ha aHTJIMHCKOM A3BIKE,
BBITIOJTHEHNE KYPCOBOM pabOThI

studying in English, completing coursework

bazoaprama scemexuiici / Pykosooumenw npozpammul/ Programmemanager

JAyncknit M.M.

JAyncknit M.M.

Dunskiy M.M.
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DusukanvlK npoyecmepoi KomnvromepJiik mooenvoey / Komnvromepnoe mooenuposanue gpusuueckux npoyeccoe / Computer modeling of physical

Processes

OKy makcamut / Yueonan yenv/ Purpose

ABTOMATTaHBIPBUIFAH OaFapIaMalIbIK
MaKeTTep KYHECIHAE )KYMBIC 1CTeY/IIH
TEOPUSITBIK JKOHE TPAKTHKAIIBIK 9/1iCTePiH
urepy, MoJIeIIbIep Kacay YIIiH KOMIBIOTEPITIK
Kypajiapsl KOJJaHy bl YUPEHY

OCBOCHHC TCOPCTUUCCKHUX W MMPAKTUYCCKUX
METOJ0B pa6OTBI B CcHUCTEMax
ABTOMAaTU3UPOBAHHBIX IMpOorpaMMHBIX
ImakeTax, ydarCsa IMPUMCEHATb KOMIIBIOTCPHBIC
CpCACTBA OJid CO3aaHUA MozeeH

mastering theoretical and practical methods of
working in systems of automated software
packages, learning how to use computer tools to
create models

Oxvimynamudiceci | Pezynomamuiooyuenus | Learningoutcomes

KypcrbicoTTiasskTaraHHaHKeHiHOTiM ATy IIbI
Jap
KOMITBIOTEPIIIKIKCIEPUMEHTTIH3aMaHAYyHQTICTE
PIHKIKTEH I,

- Mathcad opTachiH]a MaTEeMaTUKAJIBIK
ecernTep/i OpbIHIAN/IbI,

- OpTYPIli (PU3MKAIBIK ecenTep/Ii ety YIliH
Mathcad opTacbiH KosigaHy 9iCHaMachlH
MeHTrepei;

- pU3MKaANBIK €CeNTep/Il MEIIYAIH CaHIbIK
o/licTepiH KOJJaHa Ibl,

- KOWbUIFaH MIHJIETTEP/1 IIENTy YIIiH THICT1
OargapiIaManbIK-TEXHUKAIBIK Kypaiaapabl
TaHAAN b

IlocJie 3aBepieHust Kypca odyuyarouuecst
oyayT

- KJIACCH(HUIMPOBATH COBPEMEHHBIE METOIbI
KOMIIBIOTEPHOI'O KCIIEPHMEHTA,;

- BBIOJIHATh MaTEMaTHUYECKU pacueThl B
cpene MathCAD;

- BJIaJIeTh METO/I0JIOTHEN IPUMEHEHUS CPEIbI
MathCAD s pemieHuss — pa3iMyHbBIX
(buzmvecKux 3amad,

- NPUMEHATh YHUCIICHHBIE METOJbl PELICHUs
(buzmvecKux 3amad,

- noaoupaTh COOTBETCTBYIOILIEE
MIPOrpaMMHO-TEXHUYECKOE  CpPEACTBO IS
pEeLIeHNs TOCTABJIEHHON 3a/1a4K

After successful
students will

- classify modern methods of computer experiment
- perform mathematical calculations in the
MathCAD environment

- master the methodology of using the MathCAD
environment for solving various physical problems
- apply numerical methods for solving physical
problems

- select the appropriate software and hardware tool
to solve the problem

completion of the course,

Ilpepexsuzummepi / Illpepexeuzumot / Prerequisites

AKHapaTTBIK-KOMMYHI/IKaIII/IHJ'II)IK

NHudopmaninoHHO-KOMMYHHKAIIIOHHBIE

Information and communication technologies

TEXHOJIOTHUSIAP TEXHOJIOTHH

Kypcmuinygvickauwa mazmynt / Kpamkoe codepycanue xkypca/ Coursesummary
Kowmmerotepnik  anrebpa.  duddepenunanus | KommbrotepHas anreopa. | Computer algebra. Differentiation and Integration.
xoHe uHTerpanus. Craructukaneik ecenteynep | Auddepenuupoanne u wuHTerpupoBanue. | Statistical ~ calculations  and  experimental
KOHE OKCrepuMeHTTI eHuey. PusukanbiH | CTaTUcTHYeckre pacuérhl W oOpaboTka | processing. Computer simulation in various
opTYpIIi Oenimiepineri KOMITBIOTEPJTIK | SKCIIEPUMEHTA. Kommeroteproe | branches of physics
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MOACIBACY MOZCIIMPOBAHUC B Ppa3MYHBIX pa3aciax

¢busukn
Hocmpexkeuzsummepi / [locmpexeusumot/ Postrequisites
PasnosnekTpoHIbIK anmnaparypaHblH aBTOMATThl | ABTOMAaTU3UPOBAHHOE npoektupoBanue | Computer-aided  design  of  radio-electronic
Kobaaysl, KommbroTepiik ’obanay | paguossieKTpoHHoN ammaparypsl, Cucrtemsl | equipment, Computer-aided design systems with
xyrenepiAXKK snementrepiMeH KOMIIBIOTEPHOTO IIPOEKTHPOBAHUS c | CAD elements

ynementamu CAIIP

ITonninepexwenikmepi | Ocobennocmuducyunaunst/ Coursefeatures

IToH aFpUIIIBIH TUTIHAET] KOMTLIAI TONTapFa U3yUYCHUE Ha AHIJTHICKOM s3bike, | studying in English, completing coursework
apHAJIFaH, KYPCTHIKKYMBICTBIOPBIHIAY BBITIOJIHEHUE KYPCOBOI pabOThI
bazoapnama scemexwici / Pykogooumenwv npozpammol/ Programmemanager
JdyHckuii M.M. | JyHckuii M.M. | Dunskiy M.M.
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2.3 Kypc CTy/eHTTepiHe apHAJIFaH YIeKTUBTIK MIHIEP /DJIeKTUBHBIE TUCIUILIMHBI 1715 cTyAeHToB 3 Kypca / Elective

courses for 3rd year students

Paouornekmponowvix annapamypanviyy asmomammay xcooanayvl / Aemomamuzupoeannoe npoeKmuposanue paouodjieKmpoHHou annapamyput /
Computer-aided desing of radioelectronic equipment

OKy makcamuwt / Yueonan yenv/ Purpose

Panno3IEKTPOHIBIK XKaOBIKTHI XKoOanay YUIiH
KOMITBIOTEPIIIK TEXHOJIOTHSIIAPABI KOJIJaHy
oMiCTEpiH 3epTTey

W3YYCHUE METOI0B HCIIOIb30BaHUA
KOMITBIOTEPHBIX TEXHOJIOTHi1 JUIST
MIPOCKTHPOBAHHUSI PaIMORIICKTPOHHOTO
000py/I0OBaHUS.

study of methods of using computer technologies
for the design of radio-electronic equipment.

Oxvimynamudiceci | Pezynomamuiooyuenus | Learningoutcomes

KypcrbicoTTiasKTaraHHAHKeHiHOLTIM ATy b1
Jap

- «Dip Trase»
OargapiIaMachIHBIHHET 13T TaKTaChIH,
COHBIHILIIH/IEKOMIIOHEHTPEIaKTOPBIHKOJIJaHa|
BI,

- CXeMOTEXHHKa OaFJjapiaaMachlH, KOPIycTap
PeaKTOPBIH, TUIATa PEIAKTOPBIH KOJTaHAIbI,

- pajuo OemeKTepi MEH KOMIOHEHTTEPiHIH
AIIEKTPOHBIK KiTalXaHAChIH KYPaJIbl

- «Dip Trase» 6araapiaMmacsl apKbUIbl AJIEKTPIIIK
CXEMAJIBIK THarpaMMaHBbI Kacan bl

- «Dip Trase» 6araapiamachlH KoJ1aHa
OTBIPHIT, TAKTAHBIH KOHE KOPIYCTHIH ChI30aChIH
’Kacamipl,

- TUMTIK €CEeNTEeP Il MeneAl, TUMITIK ChI30amap/Ibl
ChI3a]Ibl, MJIaTaJIapAbl TApATaIbI,

ITocyie 3aBepuIeHHs Kypca o0y4aronuecs
oyayTt

- HCHOJb30BAaTh OCHOBHYIO naHelb
nporpammbel  «DipTrase» u B TOM 4mcie
pelaKTop KOMIIOHEHTOB,

- TpPUMEHSTh MPOrpaMMy CXEMOTEXHHKH,
PEAAKTOP KOPITyCOB, PENAKTOP IUIAT;

- co3/laBaTh DJIEKTPOHHYIO  OMOJINOTEKY
paavozaeTaneil 1 KOMIIOHEHTOB

- U3TOTOBJATH C TOMOIIBIO IPOrPaMMBI
«DipTrase» ANEKTPUUECKYIO
MPUHLIUITHATIBHYIO CXEMY

- co3JaBaTh YEpPTEXK IUIATBI U KopIyca ¢
UCIIOJIb30BaHUeM niporpammel «DipTrasey,

- pelarh TUIOBBIE 3a7]a4l, YEPTUTh TUIIOBBIE
CXEMBbI, pa3BOJUTD IJIATHI;

After successful
students will

- use the main panel of the program "Dip Trace",
including the component editor,

- use circuit program editor, pattern editor, board
editor;

- create an electronic library of radio parts and
components

- use the Dip Trace software program to produce
an electrical circuit diagram

- create a drawing of the board and case using the
program "Dip Trace",

- solve typical problems, draw typical circuits, lay
out boards;

completion of the course,

Ilpepexsuzummepi / Ipepexeusumet / Prerequisites

3J'ICKTpOHI/IKa JKOHC CXCMOTCXHHUKA HET i3):[epi

‘ OcCHOBBI OJICKTPOHUKHU U CXEMOTCXHUKA

| Fundamentals of Electronics and Circuitry

Kypcmuvinkvickauma mazmynnt / Kpamxoe codeporcanue xypca/ Coursesummary

Cxema penmaktopbl. Dip Trase OarmapiaManbik
naketi. Kypampaac penakropbl. CxeMOTEXHHKA.

Penakrop
DipTrase.

cxem. IIporpammublii  maker
Penakrop KOMIIOHEHTOB.

Circuit editor.
Component  editor.

Dip Trace software package.
Circuit  design. PCB
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Takrta  pemakTopsbl.
Takranap peJakTopsbl.

Kopnyc  pemakropsl.

CxemotexHuka. Penmaktop mar. Pemakrtop
KopnycoB. Penakrop mnar.

editor.Pattern editor. PCB editor.

Ilonnin epexwenikmepi / Ocodennocmu oucyunaunwl/ Course features

[Ton exiHmIi TUTIHAET] KONTUIII TONITapFa
apHAJIFaH TUIIE OKYbI

HU3Yy4YCHUC Ha BTOPOM A3BIKC

study in a second language

Ilo

cmpexeusummepi / llocmpexeuszumul/ Postrequisites

OHIIPICTIK MPAKTHKA, JUTUIOM/IBIK KYMBIC

[Tpou3BoACTBEHHAS MPAKTHKA,
pabora

JUITIJIIOMHasA

Industrial practice, thesis

bazoapnama scemexwiici / Pykogooumenwv npozpammol/ Programmemanager

Banenrona A.1O.

\ BaaenroBa A.I1O.

Valentova A.J.

Komnwvromepnix scovanay ncyitenepi AZKK anemenmmepimen/ Cucmemot komnwvtomepnozo npoexmuposanus c ynemenmamnu CAIIP / Computer-

aided design system with elementf of CAD

OKy maxcamul / Yueonasn yenv/ Purpose

AJIEKTPOTEXHUKAIIBIK, SJICKTPOHIBIK XKOHE
PaINO3JIEKTPOHIBIK JKa0IBIKTAP/IbI )KO0anayFra
apHAJIFaH KOMIIBIOTEPIIIK TEXHOJIOTUSIIAP IbI
3epTTey.

HU3YUCHUC KOMIIBIOTCPHBIX TEXHOJIOTHI JUIA

IIPOCKTUPOBAHUA SJICKTPOTCXHUYCCKOTIO,
JIEKTPOHHOTO U PaImo3IEKTPOHHOTO
000pyTIOBaHUS.

study of computer technologies for
designingelectrical, electronic and radio-electronic
equipment.

Oxvimynamuoiceci | Pesynomamurooyuenus | Learningoutcomes

KypcrbicoTTiasKkTaranHHaHKeHiHOTiM ATy b
Jap

- «KiCad» GarmapiraMachIHBIHHET13TIIAHEIIH,
COHBIHIIIHJIEKIPIKTIpIAreHCX eMacHMBOJIIapbIH
BIHPEIAKTOPBIH (KiTalXaHAChIH) KOJIIaHAIbI,

- BJIEKTpCXeMallapbIHBIHPEAAKTOPBIH,
OacracxemMaapbIHBIHPETAKTOPBIHKOJTAHATBI;

- «KiCady»
OarapiaMachIHBIHKOMETIMEHAJIEKTPIIKITPHUHITN
MTIKCXEMAHBLIANBIH AN IBI

- cbI30a mIaTanapabl Kypajsl;

- TUTITIK MIHJIETTEeP/Ii IIeIIeIi;

- YJITi cXeMaJapblH KYpajbl, TUIaTaIapabl
aubIHIAUIbI

IMocue 3aBepeHHs Kypca 00y4aronuecs
oyayTt

- IPUMEHSTH OCHOBHYIO MAHEb MPOrPAMMEI
«KiCad» uw B TOM w4mclie BCTPOCHHBII
pEeAaKTOp CUMBOJIOB cxeM (O0ubnnoTeka),

- HUCMONb30BaTh PEAAKTOP DICKTPUUCCKHX
CXEM, PEIaKTOp IMEeYaTHBIX IUIAT,

- HU3TOTOBISITh C IOMOIIBI POrPAMMBbI
«KiCady» 3eKkTpuYecKyro MNPHHIUIHAATEHYIO
CXeMy

- CO3/1aBaTh YEPTEK MIIATHI

- pelaTh TUMOBBIC 33a491

- YEPTHUTH TUIIOBBIC CXEMBI, Pa3BOIUTH TUIATHI

After successful
students will

- use the main panel of the program "KiCad",
including the built-in editor for schematic symbols
(library), - use the editor of electrical circuits, the
editor of printed circuit boards,

- using the KiCad program to produce an electrical
circuit diagram

- create a drawing of the board

- solve typical tasks

- draw typical circuits, lay out boards

completion of the course,
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Ilpepexeusummepi / Ilpepexeuzumut / Prerequisites

DJIEKTPOHUKA KOHE CXEMOTEXHHKA HeTi31epi

‘ OCHOBBI OJICKTPOHHUKHU U CXEMOTEXHHUKA

\ Fundamentals of Electronics and Circuitry

Kypcmoingvickawa mazmynst / Kpamkoe cooepaycanue kypca/ Coursesummary

«KiCad» ©Oarmapnamanslk makeTi. Powmizaep
KiTanmxaHachl. OJJEKTP Ti30€riHiH penaKTOpPBI.
bacna cxeMachIHbIH peJaKTOPBI.

[Mporpammusiii naker «KiCady». bubnanoreka
CHMBOJIOB. PemaKTop »IEKTPUYECKHX CXEM.
Penakrop neyaTHbIx mar.

KiCad software package. Library of symbols.
Electrical circuit editor. PCB editor.

Ilo

cmpexsuzummepi / Ilocmpexeusumui/ Postrequisites

OHIIPICTIK MPAKTHKA, AUIIIOMIBIK KYMBIC

[Ipon3BOACTBEHHAsT IPAKTHKA,
paborta

JAUITIJIIOMHAasA

Industrial practice, thesis

Ilonnin epexwenikmepi / Ocovennocmu oucyunaunwvy/ Course features

[Ton exiHmIi TUTIHAET] KONTUIII TONTapFa
apHaJFaHTLUIIHAE OKYbI

HU3Yy4YCHUC Ha BTOPOM A3LIKE

study in a second language

bazoaprama rcemexwiici / Pykoeooumenwv npozpammul/ Programmemanager

Banenrona A.1O.

\ BaaenroBa A.I1O.

Valentova A.J.

Amomowik pusuxa / Amomnasn ¢pusuxa / Atomic Physics

OKy maxcamul / Yueonan yenv/ Purpose

aTOMHBIH (bu3uKaIbIK TEOPHSICHIHBIH
KOpIHICTEpIH (U3HKAIBIK KyObUIBICTAD MEH
[1aManap apacblHarbl OaillaHbIC PETIHJE THICTI
MaTeMaTHKAIbIK  JICHIei/le  CUMATTaIFaHbIH,
NPAKTUKAJIBIK TOXKIpUOE MEH SKCIEPUMEHTTIH
KaJIMbUIaybl OAKBIIIAY PETIH/IE KAJBIITACTHIPY.

(dhopMupOoBaHHE TPEICTaBICHUN (PUINUECKOM
TEOpUH aToMa Kak 00o0OIeHrne HabItoIeHus,
MPAKTUYECKOTO OMbITa W JKCIEPUMEHTa,
U3JI0KEHHYIO Ha COOTBETCTBYIOIIEM
MaTEeMaTHYeCKOM YPOBHE, KaK CBS3b MEXIY
(1)I/ISI/I‘~ICCKI/IMI/I SABJICHUAMHA U BEIIMYNHAMU.

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.

Oxvimynamuoiceci | Pesynomamurooyuenus | Learningoutcomes

KypcrbicoTTiasikKraraHHaHkeiliHOTiMa Ty b1
Jap
aToM(HU3MKaChIHBIHHET 13T 13aHJapbIHKOHE0Iap T
BIHMATEMATHKAIBIKOPHETTHTYCIHE T

- Heri3ri (U3MKaJIbIK KYOBUIBICTAPJIbl, OJapibl
OakplIay  JKOHE  OKCHEPHUMEHTTIK  3epTTey
oNlicTepiH TyCiHenl

-aTOM/JIBIK-MOJICKYJIAJIBIK ~ JICHTeHIe KBAaHTTHIK

ITocsie 3aBepLIeHUs Kypca o0y4arommecst
oynyTt

- IIOHMMAaTh OCHOBHBIE 3aKOHBbI ATOMHOMH
(U3MKK ¥ UX MAaTEMAaTUYECKOE BBIpAXKEHHE

- IIOHUMAaTb OCHOBHBIC (I)I/I3I/I'-ICCKI/IG SIBJICHUA,

METOABI ux Ha6HIO,[[CHHf/'I u
OKCIICPUMCHTAJIBHOT'O UCCIICIOBAHUS
- HMCTBITPECACTABIICHUC 0 KBAaHTOBBIX

SBJICHUAX Ha ATOMHO-MOJIEKYJISIPHOM YPOBHE

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

completion of the course,
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KYOBLIBICTAp Typasibl TYCIHIKKE He 00JIaabl - pasOmpaThCs B  OSKCIIEpHMMEHTalbHBIX | quantum physics, the theory of the atom; - have an
- KBaHTTHIK (PM3HMKAHBIH, aTOM TCOPHSICHIHBIH | OCHOBaX KBaHTOBOW (u3uku, Teopun atoma; | idea of the limits of applicability of physical
AKCIEPUMEHTTIK HETi3IEPiH TYCIHE/]; -  WMeThb IMpeiacTaBicHHe o rpanumax | models and hypotheses

- (U3HKAIBIK MOJCTBIC) MEH T'MITOTE3aIapIblH | IPUMEHUMOCTH —(DU3MUYECKUX MoJened u
KOJJAHBUTY IIEKTEpPl Typasibl TYCIHIKKE W€ | TUIIOTE3

00abt

Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

KBaHTTBIK MeXaHHKa, DJICKTPOAMHAMHUKA | KanToBas MeXaHHKa, DEKTPOIMHAMHUKA | Quantum mechanics, Electrodynamics

Kypcmuingvickauwa mazmynst / Kpamkoe codepocanue Kypca/ Coursesummary

bop Teopusicel, Oip 9MEKTPOHIBI aTOMHBIH | Teopus bopa, KBanToBas teopusi | Bohr's theory, Quantum theory of one-electron
KBAaHTTBIK TEOPHUSACHI, KOII 3JCKTPOH/IbI aTOM/AP, | OJHO3JIEKTPOHHOTO aroma, | atom, many-electron atoms, Molecules. Stimulated
MoJieKyaanap. MaxOypii coyneneny. KarTel | MHOTO3JIeKTpOHHBIE — aToMbl,  Moekyisl. | radiation. Solid state.
JICHE. Brinyxxennoe usiydenue. TBépoe Teno.
Hocmpexeusummepi / [locmpexeusumut/ Postrequisites

SInpoinbik (uzuka, KBaHTTBIK JIEKTPOHUKA Snepuas pusuka, KpanrtoBas snekrponuka u | Nuclear — physics,  Quantumelectronicsandnon-
’KoHE OEHCBI3BIK ONTHKA, HAHOYJEKTPOHUKAHBIH | HElIMHEHHas onThka, Pusndeckue OCHOBHI | linearoptics, Physical foundations of
(bu3MKaIBIK HeTi3aepi HAHOBJICKTPOHUKH nanoelectronics

bazoapnama scemexwici / Pykosooumens npozpammst/ Programmemanager

BanenToBa A.IO. | BanenToBa A.IO. | ValentovaA.J.

Acmpoghuzuka nezizoepi / Ocnosvt acmpogusuxu / Basics of Astrophysics

OKy maxcamul / Yueonan yenv/ Purpose

ecernTep IIbIFapy KoHEe acTpodu3uka omicTepin | Pemrenne 3amad u mpuMmeHeHune  MeronoB | acquaintance with the tasks and methods of
KONJIaHy, ONeMHIH Tapuxbl MEH MaHbI3bI | acTpodusuku, s (opMupoBaHus HaywHou | astrophysics, its history and significance for the
OOMBIHIIA FRUTBIMU OCHHECIH KAJIBINTACTBIPY KapTUHBI MUpae€ UCTOpUEH U 3HAYCHUEM formation of a scientific picture of the world

Oxvrmynamuoceci | Pesynemamotodyuenusn | Learningoutcomes

KypcrbicoTTiasskraranHankeidinoijgiMmaiaymsl | Iocjie 3aBepuienuns Kypca ooy4aroniuecs After completing the course, students will

Jap oyayTt - solve some astrophysical problems

- keibipacTpodu3nKaIbIKeCENTEP I IICIIe/i; - pemath HekoTopble acTpodusmueckue | - understand space-time scales in the Universe

- FaJlaMJIaFbl KEHICTIK-YaKbIT ayKbIMBIH TYCIHEA1 | 3aauu, - understand the origin and evolution of celestial
- acmaH JICHENepiHiH Tmaiaa Oodybl MEH | - [OHMMAaTh MPOCTPAHCTBEHHO-BpeMeHHbIe | bodies

ABOJIIOLMSICHIH TYCIHE/], MaciTadsl Bo BeeneHHOMH; - know the composition of the Universe

- QJIeMHIH KypaMbIH Oi1ei; - TOHMMAaTh TPOMCXOXIEHHWE W dBoonuio | - have an idea of the structure and evolution of the
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- OYKUI oJIeMHIH KYPBUIBIMBI MEH 3BOJIOIUSCHI
Typasbl TYCiHIKKE e 00J1abl;

- aJIaMHBIH FaJaMJIaFbl OPHBIH TYCIHE];

- FBUTBIMU JYHUETAHBIMFA Me 0O0JaIbl.

HeOECHBIX TEII,

- 3HaTh cocTaB BceneHuoi;

- HMETh TPEACTABICHHUE O CTPYKType U
9BOJIIONMHY BceleHHon kak 1esoro;

- IOHMMATh MECTO 4YeJIoBeKa BO Beenennoi

- UMETh HAyYHOE MUPOBO33PEHUE

Universe as a system
- understand the place of man in the Universe
- have a scientific outlook

Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

ActpoHOMUS

AcCTpOoHOMHUS

Astronomy

Kypcmuingvickauwa mazmynnt / Kpamkoe codeporcanue Kypca/ Coursesummary

Kipicme. Acrtpodusukagarel KEHICTIK-yaKbIT
aykbiMbl. Coyne  mbrapy.  Paamanusuibix

TaceIMajaay TEOPHUSCHIHBIH HeTi311epi.
AcTtpodu3ukanbKk OakbuiaylapablH (U3HKAIBIK
IIEKTEYJIepi. Knaccukanbik KOCMOJIOT .

XKapoikteiy ~ Tapanybl.  KpI3bUT  BIFBICYBIL
Krnaccukanblk KOCMOJIOTHSIHBIH KUBIHIBIKTAPHI.
biniMi ipi MacmTaGThl KYpPbUIBIMBI MEH OJEM.
Kynnezaap. XKannel Manimerrep. KypbuibiMbl
KOHE IBOMIOLUSACHL. JKYIIBI3/IbI 3BOMIOLMSHBIH
KaJIJIBIKTaphl

Beenenue. [IpocTpaHCTBEHHO-BPEMEHHBIC
MacmTabbl B actpodusuke. U3mydeHue.
OCHOBBI  TEOpUM TIEpPEHOCA  HM3ITYYCHHS.
dusnueckue orpaHUYEHHs aCTPOPUIUICCKUX
HaOmronenuit.  Kiaccudeckass KOCMOJIOTHS.
Pacnpoctpanenue cBera. KpacHoe cMmernieHue.
TpymHOCTH  KJIACCMYECKOW  KOCMOJIOTHH.
O6pazoBanue KpYIHOMACIITaOHOM
CTpyKTypbl Bcenennoit. 3Be3gbl. OO0mue
ceeaenus. Ctpoenue u sBomtonusa. OcraTtku
3BE3JHOU DBOJIIOIINH

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

Ilo

cmpexseusummepi / Ilocmpexeuszumul/ Postrequisites

XKorapsl sHEprus xoHe OenekTep PU3NKaAChl
ActpoHomus /

@u3nKa BBICOKMX DHEPIUH U JIEMEHTAPHBIX
gacTul] / ACTpOHOMHUS

High  energy  physics and  elementary
particles/Astronomy

bazoaprama scemexuiici / Pykosooumenw npozpammul/ Programmemanager

JAyncknit M.M.

Aynckunit M.M.

Dunskiy M.M.
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3.4 Kypc CTyeHTTepiHe apHAJFaH YIEKTUBTIK MIHAeP /DaeKTUBHbIE JUCHUILINHBI 1J1s1 cTyaeHTOoB 4 Kypca / Elective

courses for 4th year students

Hoponwik puzuxa / Hoepuas ¢puszuxa / Nuclear Physics

Oky maxcamul / Yueonan yenv/ Purpose

Cy0aTOMIBIK MHKpOJJIeMie OOJaThIH HETi3T1
SPOJIBIK-(PU3UKAIBIK KYOBUIBICTAPMEH, OJIAPJIbI
TCOPHUSUIBIK ~ TYCiHY JKOHE  OSKCHEPUMEHTTIK
0akpuIay SiCTEpiMEH TaHBICY

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

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

understanding and experimental observation

Oxvimynamudiceci | Pezynomamuiooyuenus | Learningoutcomes

KypcrbicoTTiasKTaraHHAHKeHiHOLTIM ATy b1
Jap
MaTEPUSHBIYHBIMAACTHIPYABIHAAPOIBIKICHT €HiH
nepU3UKATBIKIPOIECTEPAIHKYPY3aHIbIIBIKTAP
BIHTY KBIPBIMIH TBI

- AOpONbIK (PU3MKAa MEH dJIeMEHTap OeJIieKkTep
(Gu3MKachIHBIH  Ka3lpri mpobiemaiapbl MeH
HICHIUIMEreH Mocenesiepl Typaibl TYCIHIKKE He
0osaanl

- PaJAMOAKTUBTLIIKTIH KaJMbl 3aHJIBUIBIKTAPbIH
TYCiHEe1

- ecenTep/i memenl

- DJeMeHTap OeJIIEeKTepiH JKIKTEeNylH >XoHE
ONlapJIbIH KacHeTTepiH Oinemi

- 3aMaHayHW FHUIBIMH ammapaTrypaMeH KYMBIC
1cTenal

- AP0 KYPBUIBIMBIHBIH HETI3T1 TeOpHsUIapbIMEH
TaHBIC OOIAIbBI

ITociie 3aBepuieHust Kypca o0y4yaroumuecst
oyayTt

- (opmynupoBaTh 3aKOHBl IPOTEKAHUS
(U3NYECKUX TPOIIECCOB HA SIIEPHOM YPOBHE
OpraHMu3alyi MaTepUU

- HUMETh [IPEJICTaBJICHHE O COBPEMEHHBIX
npobiemMax W HEpemEHHBIX MpodiiemMax
sIepHOM (pU3MKe U (PU3MKE 3JIEMEHTapHbIX
YacTHIL

- IOHMMAaTh
PaavoOaKTUBHOCTH
- pemarh 3aJ1a4u

- 3HaTh KJIAcCU(UKALMUIO 3IIEMEHTAPHbIX
YaCTHUIl U UX CBOWCTBA

- pabotatb C COBpEMEHHOMU
anmnaparypou

- 3HaKOMBI C OCHOBHBIMH TE€OPUSMHU CTPOEHUS
anep

o0mye  3aKOHOMEPHOCTHU

Hay4HOU

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

AToMIBIK (hH3HKa

| ATomuas duzuxa

| Atomic physics

Kypcmuvinkvickauma mazmynnt / Kpamxoe codeporcanue xypca/ Coursesummary
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Kipicie. SlmpomapablH Kypambl, KYPBUIBIMBI
kKOHE  JUHAMUKAChl  (PU3UKACHI. O3apa
OpeKeTTeCymiH  ImKi  Kymrepi.  Sapossik

MoJieNbaep. SnponbK peakuusuiap (hU3MKachl.
ATOM SIpONIAPBIHBIH O6JIIHYl JKOHE CHHTE3I.
(bu3MKaCHI.
PagnoakTHBTUTIK OHE HWOHIAYIIBI COYJCICHY
3aTneH

MeH
FApBIITHIK coynenep. KommanGanmel sAPOIBIK

PamnoakTuBTi bLIBIpAY

Typaepi.  Sapomnsik
OpeKeTTecyi.

COyJEIICHY/IIH
Onementrap  OeuiekTep

buzuka.

Beenenne. ®dusuka cocTtaBa, CTPYKTYphl U
JUHAMUKH  siiep. BHyTpusnepHbsie  CHIIbI
B3aumojieicTBus. SAnepueie Monenu. Pusuka
SIepHBIX peakuui. Jlenenne W CHUHTE3
aTOMHBIX siep. DPuszuka paauoaKTUBHOIO

pacnaga.  PagMOakTUBHOCTL W BHJBI
MOHHU3UPYIOIIHUX W3JTyYEHH.
B3aumonaeicTBue  SAEPHBIX HU3IYYEHHH C
BEIIECTBOM. OJIEMEHTAPHbIC YACTUIBl U

KocMudeckue Jydu. llpuknagHas sepHas
(busuka.

Introduction. Physics of composition, structure and
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 scemexwiici / Pykosooumenwv npozpammul/ Programmemanager

JIndenko B.M.

\ Judenko B.M.

\ Lifenko V.M.

/Kozapol snepzus scone donwexkmep usukacot / Pusuxa evicokux snepeuil u 3nemenmapuvix wacmuy / High energy physics and elementary

particles
Oky maxcamul / Yueonas yenv/ Purpose
JJIeMEHTap  OOJIIeKTep  QJleMiHe  KemeH.i | popMupoBaHUe komrutekcHoro | the formation of a complex worldview on the
JYHUETaHBIM/IbI KAJIBIITACTBIPY, OJNAPJbIH 63apa | MUPOBO33peHuss Ha Mup 3ieMeHTtapHbix | world of elementary particles, their interaction and
opeKeTTeCyl JKOHE e3apa OpeKeTTeCyi, Kasipri | 4acTwuil, ux B3aUMO/ICHCTBHE u | interconversion, study of the structure of the

JeHremeri MaTepHus
KYPBUIBIMBIH 3€PTTEY

KYPBUIBIMBIHBIH

B3alMOIIPEBPALLEHUE, H3YYEHHE CTPYKTYpPY
CTPOEHHS] MAaTEPUH Ha COBPEMEHHOM YPOBHE

structure of matter at the modern level

Oxvimynamuoiceci | Pesynomamurooyuenus | Learningoutcomes

KypcrbicoTTiassKraraHHaHKeHiHOLTIMa Ty b1
Jap

MaTEepUSHBIHKYPbUIBIMBIHKA31pTieHI eUIeTYClHE

i
3JIeMEHTapOOIIIEKTePAIHKIKTETyIHKIHeIprenio
3apaspeKeTTecyepIiHKacCueTTepiHoOLIe

- KasiprizaMaHFbITeXHUKagapU3UKachIHAA —

YAETKIIITEePTYCIHE 1

IlocJie 3aBepuIeHust Kypca ody4yarouiuecst
oyayT

- IOHUMAaTh CTPYKTYpPY CTPOECHUE MATEPUU HA
COBPEMEHHOM YpPOBHE

- 3HaeT KiIacCH(HUKaUIO DSJIEMEHTapHBIX
YacTUI] ¥ CBOWCTBAa (PyHIaMEHTaIbHBIX
B3aUMOIEHCTBUI

- paz0bupaeTcs B COBPEMEHHOM TEXHMKE
(u3nKe BBICOKUX YHEPTUN — YCKOPUTEIIAX

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

completion of the course,

28




KBapKTap apachIHJaFrbl
MOTEHIIUAIBIH AHBIKTANTbI
- JKOFaphl dHEprusiiap (PU3UKACHIHBIH 3aMaHayu
MoceJieNiepine Ha3ap ayaapaabl

e3apa JpeKeTTecy

- OoIpeaensieT NOTEHLHUal B3aUMOAECUCTBUS
MEX/1y KBapKaMu

- OPHEHTHPYETCSl B COBPEMEHHBIX IpodiieMax
(U3MKN BBICOKMX YHEPTUi

quarks

- be guided in modern problems of high energy
physics

Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

AcTpodusuka Herizaepi

‘ OCHOBBI acTpO(PHU3UKHI

| Fundamentals of Astrophysics

Kypcmoiy kvickauia mazmynst / Kpamrkoe codepicanue kypca/ Coursesummary

Ipreni e3apa opekerTecysieplliH KacHETTepi.
XKorapbt SHEPrus (U3HUKACBIHBIH
AKCIEPUMEHTTIK 0a3achl. ©O3apa opekerrecy
MPOLECTEPIH  Taijgay  omicTepi.  3aTTBIH
KypbUIbIMBI.  KBapkTtap MeEH TIIFOOHIAP.IbIH
KacuerTepi KOHE AIIEKTPOHAAP MEH

MMO3UTPOHAAPBI KOOI TXKIpuOenepi. YJIKeH
XKapouteic Mogeni. DK30THKAIBIK OeJIeKTep.
Fapeiuteik coysenep. 21 FachIpliarbl KOFaphbl
9HEprusi GU3NKACHIHBIH Mocelesepi

CaoiicTBa (dbyHIaMEHTATBHBIX
B3aUMOJCHCTBUN. DKCIEpUMEHTAIbHAs 0aza
(U3MKN BBICOKUX PHEpruil. MeTo/bl aHamu3a
npoueccoB  B3aumojenctBusa.  CTpykrypa
Marepuu. CBOICTBa KBAapKOB M TJIFOOHOB H
SKCIEPUMEHTOB 10 aHHUTWIALIMU 3JIEKTPOHOB
U no3uTpoHoB. Mojens bonbeimoro B3peipa.
Dk3oTHueckue yactulpl. Kocmuueckue iaydu.
[IpoGnembr (u3MKK BBICOKMX dSHepruid 21
BEKa

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
the 22nd century

bazoaprama scemexuici / Pykosooumenw npozpammul/ Programmemanager

Ayncknit M.M.

‘ Aynckniit M.M.

| Dunskiy M.M.

K()’tllllll”lbll(; INEKMPOHUKA IHCIHE (76’17(’1)131)11‘; onmuka / Keanmoesas QJIEKMPOHUKaA U HEeIUHECUHAsA ONMUKA /Qll(lllfll”lL’,L’Ctl"()lliCS(llHll’IOM'

linearoptics
OKy maxcamul / Yueonan yenv/ Purpose
KBAaHTTBHIK JJICKTPOHUKA CallachIHIarbl Kazipri | GopmMupoBaHue coBpemenHbix | the formation of modern professional ideas in the
3aMaHFbl KOCIOM TYCIHIKTEp/i KaJbINTACTHIPY, | MpodeccroHambHbix  mpeacraBnenuii B | field of quantum electronics, the study of the

FBUIBIM  MEH  TEXHHKaJa  KOJIJAHBUIATBIH
AJIEMEHTTIK-TOPAITHIK 0a3aHbl, TEXHOJOTHUsIIAP
MEH apHalbl XKa0bIKTap bl 3€PTTEY

o0JacTi KBAaHTOBOHW AIIEKTPOHUKH, U3yYCHHE
JJIEMEHTHO-Y3J10BOM 0a3bl, TEXHOJOTHH W
crerno0opyI0BaHus, UCTIOIb3YeMOE B HayKe U
TEXHUKE

element-node base, technologies and
equipment used in science and technology

special

Oxvimy nomuaiceci / Pezynomameut 00yuenusn / Learningoutcomes
Kypcrbi CoTTI asiKTaFaHHaH keiiin | [Tocsie ycmemHoro 3aBepieHusi Kypca | After successful completion of the course,
olsniMasymbLIap o0yuarommecst OyayT students will
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- acrmanTtapjblH, KYPBUIFbUIAPIbIH
cCHIaTTamajjapbl MEH JKYMBIC iCTEY HPUHIHIIIH,
Ja3epiep/iH, Ja3epik coyJienieHy
KOMIUJICKCTEPiHIH KOHCTPYKIHUSITBIK
EpeKIICTIKTEPIH TYCIHE];

- FBUIBIM  MEH  TEXHUKAHBIH  OpTYpii
calajapblHIa  Jlazepiep ~ MEH  JIa3epiik
XKaOIBIKTap b1 KOJIJIaHYIbIH 3epTTEITCH
MIPAKTUKAJIBIK HOTHKEIEPIH KOJIAaHAa b

- Ja3epiiK aKMmapaTThlK TEXHOJOTHSIIAPIBIH
KOJIIaHOAIbI  93ipyieMeriepi OOWBIHINA FHUIBIMU
3epTTeyNIepaiH HOTIDKETEepi MeH
AKCIICPUMEHTTEPIiH HOTHXKEJICPIH Oaraiaiibl,

- OKCICpUMEHT HOTIDKEJICpIH OHJeYy YIIiH
KOMITBIOTEPIIIK TEeXHHUKaHBI naiiganany
JaF TbLTAPBIH KaKCapTy OoMbIHIIIA ic-
1rapanapasl )Kocrnapianibl;

-03 OETIHIIE JXYMBIC ICTEy, KOMaHJa/la *KYMbIC
icTey, MIeNNM KaObUIIay, ChIHU OWJIay, CaHIBIK
KOHE aKIapaTThIK-KOMIBIOTEPIIIK
TEXHOJIOTUSITAPIBI KOJIJIaHy, KBaHTTHIK
ANEKTPOHUKA OOMBIHIIIA aKHapaTHeH KYMBIC
iCTey NaFaplIapbiHa ue 00Jabl.

- IOHMMaTh XapaKTEPUCTUKU M IPUHLUI
paboThI pudopoB, YCTPOMCTB,
KOHCTPYKTUBHBIX ~OCOOEHHOCTEH J1a3epoB,
KJIMILJIEKCOB JIA3€PHOTO U3JIyUEHUS;

- TPUMEHATh M3Y4YEHHbIE INPAKTUYECKUE
pe3ysbTaThl  NPUMEHEHUS  JIa3epoB U
Ja3epHOro  O0OpYAOBaHUS B  Pa3IMYHbBIX
OTpaciiiX HayKU U TEXHUKH

- OLIEHUBATb  PE3yJbTATHI HaY4HBIX
HCCIIEN0BAHUMN u pe3yiabTaToOB
IKCHEPUMEHTOB o IPUKJIaHBIM
pa3zpaboTkaM Jla3epHBIX HH(POPMALIMOHHBIX
TEXHOJIOTHI;

- IUJIAaHUPOBATh MEPOIIPUATHUS MO YITYUIIEHUIO
HaBBIKOB  HCIOJb30BAHUS  KOMIIBIOTEPHOMH
TEXHUKH JUIE  OOpabOTKHM  pe3yJIbTaToB
9KCIEPUMEHTOB;

- o0sagaTh HaBbIKAMH CaMOCTOSITEIILHOM
paboTel, pabOTBl B KOMaHJE, MPUHATHUS
pelLIeHNnH, KPUTHYECKOTO MBILLIICHMS,
MpUMEHEHUs HU(POBBIX U MHPOPMAIIMOHHO-
KOMIIBIOTEPHBIX ~ TEXHOJOTHH, paboTel ¢
nH(popMalen 1o KBAaHTOBOM JIEKTPOHUKE.

- to understand the characteristics and principle of
operation of devices, devices, design features of
lasers, kImplexes of laser radiation;

- apply the studied practical results of the use of
lasers and laser equipment in various branches of
science and technology

- to evaluate the results of scientific research and
the results of experiments on the applied
development of laser information technologies;

- plan activities to improve the skills of using
computer technology to process the results of
experiments;

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

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

BJ'ICKTp JKOHC Maru€TuiM, aTOMJbIK (I)I/I3I/IK8.

DNEKTPUYECTBO U MAarHETU3M, ATOMHast
¢dusuka

Electricity and Magnetism, Atomic Physics

Kypcmuvingvickauwa mazmynot / Kpamkoe codepacanue kypca/ Coursesummary

KBaHTTBIK ~ 3JEKTPOHHMKAHBIH (HU3UKAITBIK
Heriznepi. Jlazepnepaiy Typuepi. Pezonaropimap.
AKTUBTI OpTaHbIH KaCHETTEP1 )KOHE Ja3epiepiiH

CoyJeJIeHy JTMHAMHUKACHI. Jlazepiik
COyJIeJISHYIH  HETI3T1  KacueTrrepl  MeH
napameTpIepi. Jlazepnepnai xobanay

npuHumnrepi. ['a3  paspsng  QuU3MKACHIHBIH

duznueckue OCHOBBI KBaHTOBOM
AJEKTPOHUKU. Tumel sazepoB. Pe3oHatopsl.
CBolicTBa aKTHUBHBIX Cpel W JUHAMHKA
n3nydeHus: sazepoB. OCHOBHbIE CBOWCTBA U
apaMeTpbl JIA3€pPHOTO W3JTyYEHHUS.
[IpuHuMNBl KOHCTPYKUUU J1a3epoB. OCHOBBI
(bU3UKH Ta30BOTO paspszia M €ro MpUMEHEHNe

Physical foundations of quantum electronics.
Types of lasers. Resonators. Properties of active
media and dynamics of laser radiation. Basic
properties and parameters of laser radiation.
Principles of laser design. Fundamentals of the
physics of a gas discharge and its application in
laser technology. Fundamentals of the physics of a
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Heri3mepi JKoHE OHBI JIa3epiiKk TEeXHHUKaJa
Koimany. ['a3 pa3psin (U3HKAChIHBIH HeETi3aepi
KOHE OHBI JIa3epiiK TEXHHKaJa KOJIJIaHYy.
Jlazepiik TexHONOTHsUIAP: (PU3HKAIBIK HETI31ep,
omicTep, TUIMAUIIK. FhUTbIM MEH TeXHHMKaIaFrbl
JIa3epIliK-aKNapaTThIK TEXHOJIOTHUSIIAP

B Ja3zepHOoil TexHHKe. OCHOBBI (DU3UKH
ra3oBOro paspsja HU €ro NIPHUMCHCHHE B
nazepHol TexHUKe. JlazepHble TEXHOJOTHU:
¢busnueckue OCHOBHI, METO/IBI,
a¢ddextuBHOCTD.JIa3epHO-MHDOPMAITHOHHBIC
TEXHOJIOTHH B HAYKE U TCXHUKE

gas discharge and its application in laser
technology.  Laser  technologies:  physical
foundations, methods, efficiency. Laser

information technologies in science and technology

Bazoapnama sicemexuici / Pykoeooumenwv npozpammut/ Prog

rammemanager

Maprtseiniok 1O.I1.

‘ Maprbiniok 1O.I1.

MartyniukYu.P.

Paouomexnukanvix onweynep / Paouomexnuueckue uzmepenus / Radio-technicalmeasurements

Oky maxcamul / Yueonas yenv/ Purpose

0aKplIay-ChIHAY JKOHE OJIIICY almnapaTypachbIMeH
MKYMBIC 1CTEY/I1H Ka31pri 3aMaHfbl KociOu
JaFIbIIAPBIH KATBIITACTRIPY, OJIIIEY
HOTIDKEIIEPIH Taniay *KoHe TYCIHAIPY

(dbopMupoBaHue COBPEMEHHBIX
npoddheccuoHaTbHBIX HAaBBIKOB pPabOTBI ¢
KOHTPOJIbHO-UCTIBITATEIIEHOM "
U3MEPUTEIBHON arnmaparypou,
aHATM3UPOBATH " UHTEPIPETUPOBATH

PE3YJIbTAThI H3MepeHHI>i

the formation of modern professional skills in
working with test and measuring equipment,
analyze and interpret the measurement results

Hamuoicect / Pesynomamot 06yuenus / Learningoutcomes

Okbimy
Kypcersl CITTi asiIKTaraHHaH KeliH
olmiMaymbLIap
-0aKkplIay-oJIey anmnapaTypachlHbIH,
Pamo31eKTPOOH IIPTiLI acranTap/bH,
KYpBUIFbUIAPABbIH, PaAMOANIEKTPOHAIPTiI
Ti30eKkTep MapaMeTpiepiHiH CcHUIaTTamaiapsl

MEH >KYMBIC IPUHIIMITIH TYCIHE];
- OIIIey MONJITiHE paauo Ti30EeKTepAiH, eIIiey

acrmanTapblHbIH  TapaMeTpiepiH  eJIIeyIiH
NPAaKTUKAJBIK ~JaFAbuIapbl MEH OiCTeMECiH
KOJI/1aHaJIbl;

- ejueynepJi aBTOMATTaHIBIpy OoibIHIIA

AKCIICPUMEHTTEP/IIH HOTHXKEJIEPIH OaramaiIbl
JKOHE Talgalabl,

- DKCIEPUMEHTTEp HOTIKENEepIH OHICYAIH

IMocae ycmemHoro
o0yyarommecsi OyayT
- TIOHUMATb XapaKTCPUCTUKHU W TPHUHIHUIT

3aBeplIeHUs Kypca

paboThI KOHTPOJIbHO-U3MEPUTEIBbHON
anmnapaTrypbl, paanodJeKTPOU3IMEPUTEIbHBIX
npubopoB, YCTPOWCTB, I1apaMeTpoB

PaIroO3IEKTPOU3IMEPUTEIIBHBIX LIETEH;

- IPUMEHATHh IPAKTUYECKUE HABBIKU U
METOJUKH WU3MEPEHHUS rapaMeTpoB
panuorneneii, U3MEpUTENbHBIX NPUOOPOB Ha
TOYHOCTb U3MEPEHUI;

- OLEHMUBAThb WU AHAIM3UPOBATH PE3YJILTATHI
JKCIEPUMEHTOB o aBTOMAaTHU3alu1
U3MEPECHU;

- IJIAHUPOBATh MCPONPUATHA IO IMOATOTOBKE

After successful
students will

- to understand the characteristics and principle of
operation of control and measuring equipment,
radioelectrical measuring instruments, devices,
parameters of radioelectrical measuring circuits;

- to apply practical skills and methods of

completion of the course,

measuring the parameters of radio circuits,
measuring instruments for the accuracy of
measurements;

- evaluate and analyze the results of experiments
on automation of measurements;

- plan measures to prepare for testing the
measuring equipment for processing the results of
experiments;
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eJIICY AamNmapaTypachlH ChIHAyFa JaibIHIAY
OolibIHIIA ic-1ITIapanap bl KOCHapIanIbl;

K HUCIBITAHUIO U3MEPHUTEIHHOM ammaparypsl
00pabOTKH PE3yNIbTaTOB IKCIIEPUMEHTOB;

- have the skills of independent work, teamwork,
decision-making, critical thinking, drawing up

- 03 OeTiHIIE KYMBIC iCTey, KOMaHaaaa KyMbIC | - 00JamaTh HaBbIKAaMH camocTtosTenbHoi | algorithms,  diagrams, tables, measurement
ictey, 1emimM KaObUimay, CbIHM OWiay, | padoThl, paboThl B KomaHzae, mnpunsaTusa | technologies.
AITOPUTMIEPAl,  CXEeMalapiabl,  KeCTeJIepii, | PelIeHuH, KPHUTHYECKOTO MBIIUIEHHS],
oJIIIICY TEXHOJIOTHsTAPBIH KYPacThIPy | COCTaBJIEHUS aJIrOPUTMOB, CXEM, TaOJIHII,
JarapUIapbiHa ue 0oabl. TEXHOJIOTUI H3MEPECHHI.
Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

DJIEKTp JKOHE MarHETU3M | DIeKTPHUYECTBO M MATHETH3M | Electricity and magnetism

Kypcmuvinkvickaua mazmynst / Kpamkoe cooepacanue Kypea/ Coursesummary
®dusukansik emmeynep, @I Gipmikrepi, ®O | Ousnyeckue wusMepenus, equauisl OB, | Physical measurements, PV units, Fl

emmeynep. Pagno emmemepiHiH KaTeTiKTepiH
KIKTey. MeTpOoNorusiIblK KaMTaMachl3 ETYIiH
TeXHUKAJIBIK  Herizuepl.  PammoTeXHUKaIbIK
eIIIICYIEePAIH naiganany napameTpIepi.
PannorexHUKaIBIK acrarnrap MeH
KYPBUIFbLIAPIBIH HET13r1 KOPCETKIIITEPI.
Tixenen J)KoHE OTEM/IIK TYPJICHIIPY/IIH

KYPBUIBIM/IBIK cXxemasapsbl. OneKTp
paaunoeseyimt Kelipiep JKOHE
KOMIIEHCcaTopap. ABTOMaTTaHIBIPbUIFaH
ABTOHOMJIBI OJIIIIEY Kypaigapbl. DIEKTPOHIBIK
ocriorpadTapabH napamerpJiiepi MEH
CHITaTTamMasaphbl.

U3MepeHuit OU. Knaccudukanus
MOTPEITHOCTEN pagron3MepeHui.
TexHuueckne OCHOBBI METPOJIIOTUYECKOTO
obecreyeHusl. OKcIUTyaTalllOHHBIE

napaMeTpsl PaAMOTEXHHUUECKUX HM3MEPEHHIA.
OcHOBHBIE TOKa3aTeNu PaAUOTEXHUYECKUX
pUuOPpPOB U YCTPOUCTB. CTPYKTYpPHBIE CXEMBI
MPSIMOTO u KOMIIEHCAI[MOHHOTO
npeoOpazoBaHus.

DNeKTPOpaiuOU3MEpPUTENbHBIE  MOCTBHI |
KOMIICHCATOPBHI. ABTOMaTH3MPOBAaHHBIE
ABTOHOMHBIE cpeacTBa U3MEpEeHUH.
[TpameTpsl ¥ XapaKTEPUCTHKHU SJICKTPOHHBIX
ocuuiIorpagdos.

measurements.

measurements. Classification of errors in radio

Technical foundations of

metrological support. Operational parameters of
radio engineering measurements.
indicators of radio technical devices and devices.
Structural diagrams of direct and compensation
conversion. Electro-radio measuring bridges and
compensators. Automated autonomous measuring
instruments. Parameters and characteristics of
electronic oscilloscopes.

The main

Hocmpexsusummepi / [locmpexsuszumat/ Postrequisites

OHIIPICTIK MPaKTHKA

HpOI/I3BOIICTBCHHaSI ITpaKTHUKa

| Industrial practice

bazoapnama scemexuici / Pykogooumens npozpammst/ Programmemanager

Maprtsinok 10.11.

Maptsinwok 0.11.

MartyniukYu.P.

Hanoanekmponukanotyy husukanvix nezizoepi / @uzuveckue ocnoswvl Hanonekmpounuxu / Physical basics of nanoelectronics

OKy maxcamul / Yueonas yenv/ Purpose

Ka3ipri  3amMaHFel  JKapThUIaii  OTKi3rimm | oBnajeHue OCHOBHBIMHM  TOHATHAMH, | mastering the basic concepts, achievements and
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HAHOYJICKTPOHUKAHBIH ~ HETI3r  YFBIMJIAPBIH,
KETICTIKTEpI MEH MEePCIEeKTHUBAIAPBIH HTEPY;
HAaHOMETPJIIK ~ MacimTaOTarel  OOBEKTLIEPIIH
XKOHE TOMEH  OJNIIeMIl  KYPbUIBIMAAPIbIH
(UBUKATBIK KAaCHETTEPiH AaHBIKTAWTBIH HETI3T1
3aHAap/Ibl olry; HaHOKYPBUIBIMIAP/IbI
KaJIBIIITACTBIPY TEXHOJIOTHIACHIHIA
KOJIJAHBUIATBIH HET13T1 TOCUIIEpPMEH TaHBICY

JOCTHXKEHUSIMU u
COBPEMEHHOMN IIOJIYIIPOBOTHUKOBOU
HAaHOWIEKTPOHUKHU;  3HAHUSAMHU  OCHOBHBIX
3aKOHOB, ONpeNeNAommMx  (U3NIECKue
CBOHCTBa 00BEKTOB HaHOMETPOBOT'0
MacmTaba M CTPYKTYp C TOHMKEHHON
pa3sMEpHOCTBIO; 3HAKOMCTBO C OCHOBHBIMHU
MOJIXOaMH, HCHOJB3YEMbIMU B TEXHOJIOTUH
(hopMHUpPOBaHUS HAHOCTPYKTYP

IEPCICKTUBAMU

prospects of modern semiconductor
nanoelectronics; knowledge of the basic laws that
determine the physical properties of nanoscale
objects and structures with a reduced dimension;
acquaintance with the main approaches used in the
technology of forming nanostructures

Hamuoicect / Pesynoemamot 06yuenus / Learningoutcomes

OKbimy
Kypcrsi COTTI asKTaFAaHHAH Keiiin
OimiManymbLIap
- 3aMaHyHW OJJICKTPOHHWKA OJICTEPiHIH MOHIH
TYCiHei;
- Ha”oemmeMJi  OOBEKTUIEepAl  Tangay
OMICTEpiHIH HETI3JePiH MEHIepe/i;
- HaHOeNImeMIl MacmTaOTarbl  OeTTepIiH
KAaCHUEeTTEepiH ecenTey VIIIH (QHU3MKa KOHE

KBaHTTBHIK MEXaHUKa dIICTEPIH KOJTaHA/IbI,

- CTM naipanaHa OTBIPBII  OPBIHJAIFAH
eJIIEyJIEPAIH AYPHICTHIFBIH CHIHU Oaraaiisl;

- YKBIMJIa KYMBIC iCTEy; HAHOTEXHOJOTHSIap

TYPFBICBIHAH ~ QJI€YMETTIK  MaHbI3bl  0ap
MoceJieNiep MeH NpoLecTepl Tanjay, oJap.bl
KYHIENIKTI ~ MIHAETTepAl  Liemy  Ke3iHje

NPaKTHUKaa KOJJIaHa/Ibl;

- MHUKPOAJIEKTPOHUKA KYPBUIFBUIAPBIH Ty
YKOHE JK00aai bl

- bymnepenaep KOHE KOMIPTEKTI1
HAHOTYTIKILENEp TypaJibl OUTIMI1 MEHTepei

ITocae 3aBepiIeHHs Kypca 00y4alonuecs
oyayT

- [IOHUMATh CYLIHOCTh
COBPEMEHHOMHAHO3JIEKTPOHUKH;
-BJIaJICTb  OCHOBAMU  METOJOB
HaHOPa3MEpPHBIX 0OBEKTOB;
-HCIIOJIb30BaTh METOABI (PU3UKH U KBAaHTOBOM

MCTOJ0B

aHam3a,

MEXaHUKH JUIST pacueta CBOMCTB
MMOBEPXHOCTEH B HaHOPA3MEPHBIX
Maciradax;

- KpHUTHYECKH OIIEHWBATh MPABHILHOCTH
HU3MepeHuil, BBITTOJTHEHHBIX c

ucnons3oBanueM CTM;

- paboTaTh B KOJUICKTHBE; AaHAIU3UPOBATH
COIMAIPHO 3HAYMMBIE MPOOJIEMBI U TTPOIIECCHI
C TOYKH 3pEHUS] HAHOTEXHOJIOT U, TPUMEHSATh
WX Ha MPAKTUKE MPU PEIICHUHU TTOBCEIHEBHBIX
3ajad4;

- aHAJIM3UPOBATH U TPOEKTHPOBATH
YCTPOMCTBA MUKPOSJIEKTPOHUKU

- BJANeTh 3HAHUSIMH O (QymwiepeHax u
yIIEPOJIHBIX HAHOTPYOKax

After successful
students will be

completion of the course,

- to understand the essence of the methods of
modern nanoelectronics;

- master the basics of analysis methods, nanoscale
objects;

- Use the methods of physics and quantum
mechanics to calculate the properties of surfaces at
nanoscale;

the
measurements made using STM,;

- critically evaluate correctness  of
- work in a team; analyze socially significant
problems and processes from the point of view of
nanotechnology, apply them in practice in solving
everyday problems;

- analyze and design microelectronic devices

- have knowledge about fullerenes and carbon

nanotubes
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Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

ATOMIBIK hU3HKA

ATtomHas pusnka

| Atomic physics

Kypcmuinkvickama mazmynst / Kpamkoe codepicanue kypca/ Coursesummary

Hanomerpiixk  macmraOTarel  0OBEKTIIEPIIH
(U3HKAIBIK KAcHeTTEPi, HAHOKYPBUIBIMIAP/IbI
KaJIBIITACTBIPYIBIH HEri3ri TOCUIACPIHIH
KIKTEIy1, CKaHepJIeHUTiH TYHHEJbJIIK
mukpockormus (CTM) kpucrangapasiH OeTiH
aTOM/JIBIK JeHreiie OakpuIay KOHE
MoauduKanusiay oaici, KpeMHHUIIIH aTOMIBIK-
Tasza OerTepiHiH KYPBUIBIMBI ~ peTiHIE.
Kpemuwuiineri amcopOarrapabiH 0eTki dazanapsi,

CTM, d¢ymnepenaep: HaHOKYPBUIBIMIAPIBIH
KeMeriMeH KaJIbIITACYBI, KYPBUIBIMBI,
KacHMeTTepi,  KOMIPTeKTI  HAHOTYTIKIIENep,

HaHOAJICKTPOHUKAHBIH HETI3T1 JKETICTIKTEpl MEH
MEePCIEKTUBANIBIK MIHACTTEPIHE IOy

dusnyeckue CBOMCTBaA 00BEKTOB
HAaHOMETPOBOTrO MaciuTtaba, Kiaccupukanus
OCHOBHBIX MOJIXO0J0B dhopMupoBaHHS
HaHOCTPYKTYp, CKAHHUPYIOIAs TYHHEJIbHas
mukpockorusi (CTM), kak METOJT KOHTPOJIS U
MOIH(DHUKAIINN MMOBEPXHOCTH KPHUCTAIUIOB Ha

aTOMHOM  YpOBHE,CTPYKTypa  aTOMapHO-
YUCTBIX MMOBEPXHOCTEH KPEMHUS.
[ToBepxHocTHBIE  (a3el  aacopbaToB  Ha

KpeMHUU,(pOPMUPOBAHUEHAHOCTPYKTYP c
nomotisio CTM, dbynnepenst: popmupoBanue,
CTPYKTYpa,

CBOMCTBA, yTIepOAHBIEHAHOTPYOKH,0030D
OCHOBHBIX JIOCTHKEHUH U TIEPCIIEKTHBHBIX
3aJ1a4 HaHODJIEKTPOHUKH

Physical  properties of nanoscale objects,
classification of the main approaches to the
formation of nanostructures, scanning tunneling
microscopy (STM) as a method for monitoring and
modifying the surface of crystals at the atomic
level, the structure of atomically clean silicon
surfaces. Surface phases of adsorbates on silicon,
the formation of nanostructures using STM,
fullerenes: formation, structure, properties, carbon
nanotubes, a review of the main achievements and
promising problems of nanoelectronics

Ilonnin epexwenikmepi / Ocooennocmu oucyunaunwl/ Course features

[ToH aFbUIIIBIH TUTIHAET KONITUIAI TONTapFa
apHaJFaH

N3yueHune Ha aHITTMHCKOM SI3bIKE

Study in English

bazoaphama rcemexwici / Pykoeooumensv npozpammut/ Prog

rammemanager

Mapreiaok 1O.I1.

Mapreiniok 1O.I1.

MartyniukYu.P.

Anexkmp rncone macnummik mizoexkmep / Inexkmpuueckue u maznumnute yenu / Electrical and magnetic circuits

Oxy maxcamul / Yueonan yenv/ Purpose

TYPaKThI KOHE alfHBIMAJIbl TOKTHIH
TapMaKTaJIFaH 3JEKTpP Ti30€KTepiHIH
3aHJIBUTBIKTAPbIH, JIEKTP ’KOHE MarHUTTIK
TI30€KTePl eCenTey SICTEPIH 3ePTTEY

HU3YyUCHUC 3aKOHOB paBBeTBJ’IéHHHX
OJICKTPHUYICCKUX ueneﬁ MHOCTOSAHHOI'O u
NEpEMECHHOO TOKa, MCTOO0B pacqéTa

OJICKTPUYCCKUX U MAarHUTHBIX uenef/i

study of the laws of branched electric circuits of
direct and alternating current, methods of
calculating electrical and magnetic circuits

Okvimy namuaceci / Pezynomamut o0yuenusn / Learningoutcomes

KypeThicoTTiaskTaranuankeiiin6izimanymer | Iocae 3aBepuiennsi Kypea obyuarommecs | After successful completion of the course,
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Jap
- TYPaKThI,

alHBIMAIIBDKOHEY (P A3aIBITOKTAP ABIHAIEKTPTI3
OeKTepiHiHHeTr13T13aH1apbIMEHKATBIHACTAPBIHOI

apJbITaay)kKoHeecenTeyyIiHKOIaHa bl
- IIEKTPCHI30aTaPbIHOKBITI,

AEKTP>Ka0IBIKTaPBIHBIHHET13T1TOPANTapPbIHBIHM

aKCaTBIHTYCIHEI];

- HETI3T13JICKTpIIaMasIapbIHOJIIICH/I]
eJIIIeyKaTe T KTepiHOaFalakKoHeIEKTPOJIIIeyi
II acIanTapbIHTEKCePYAKYPri3ei;

- aHBIKTaMaJIbIKO1€0METTePIKOIAAHAOTHIPHIII,
AJIEKTPOHABICXEMAIAPIAKYMBICICTEY YT HKAPT
BUIAMOTKI3TIIKYPbUIFBIMEHUHTErPAJIIbICXEMaH
BITAHJIANIbI,

Oyayr
- HpI/IMeHSITB OCHOBHEIC 3aKOHBI H
COOTHOIIICHUA SJ'IeKTpI/I‘IeCKI/IX ueneﬁ

MMOCTOSIHHOTO, TEPEMEHHOT0 M Tpex(azHoro
TOKOB JIJISl X aHAJIM3a U PAcyeTa;
- YUTaTh SJEKTPUUYECKUE CXEMbl U NTOHUMATh

Ha3Ha4YCHHE OCHOBHBIX y3JI0B
3JIEKTPOOOOPYIOBAHUS;
- OPOU3BOIUTH  HM3MEPEHUS  OCHOBHBIX

ANEKTPUYECKUX BEJIMUMH;
- OLEHUBATh TNOTPEUIHOCTH HW3MEpPEHUil W
IIPOBOJUTH ITOBEPKY AMEKTPOUZMEPHUTEIbHBIX
MPpUOOPOB;

- BpIOMpaTh MOJIYIPOBOAHUKOBBIA MPUOOP U
UHTETPANbHYI0 CcXeMmMy uis paboTel B
AEKTPOHHBIX cxemax, HOJIB3YSCh
CIIPaBOYHOM JIUTEPATYPOH;

students will be

- to apply the basic laws and relationships of
electrical circuits of direct, alternating and three-
phase currents for their analysis and calculation;

- read electrical diagrams and understand the
purpose of the main units of electrical equipment;

- make measurements of basic electrical quantities;
- evaluate measurement errors and carry out
verification of electrical

devices;

- choose a semiconductor device and an integrated
circuit for work in electronic circuits, using
reference literature;

Ilpepexeusummepi / Ilpepexsuzumot / Prerequisites

BJ'ICKTp JKOHC MarHcTusm

3HeKTpI/I‘leCTBO N MarocTusm

Electricity and magnetism

Kypcmuingvickauwa mazmynot / Kpamkoe codepocanue Kypca/ Coursesummary

Kipicme.  OnexkTp  Ti30€KTepiHiH  Heri3ri
TYCIHIKTEDI. TypakTel ~ TOKTBIH  DJIEKTp
Ti30€KTepi, CHHYCOMJANbl TOKTBIH  AJIEKTP
Ti30ekTepl. Yo  ¢azaiabl  TOKTBIH  3JIEKTP
Ti30ekTepi. TypakTel MarHurTTiK Ti30ekTep

M.A.C. MarHutTik Ti30€KTiH AJIEMEHTTEpI.
MarHuTTik Ti30€K YLIH TOJBIK TOK 3aHBIL.
TapMaKTaJFaH

Tapmakranmaran JKOHE

MarHHUTTIK Ti30€KTep.

Brenenue. OCHOBHBIE TIOHSITHS
AIEKTPUUYECKUX IIETIeH. DIEKTPUUECKUE 1ETH
MOCTOSIHHOTO TOKA, DJEKTPUYECKHE LIEMH
CUHYCOUJIAJILHOTO  TOKa.  JJEKTPUYECKHE
1enu Tpex¢a3zHoro Toka. MarHuTHBIC LENH C
noctossHHOM M.J[.C. DnemMeHTHl MarHUTHOM
1eny. 3aKoH TMOJHOI0 TOKa JIJIi MarHUTHOU
nernu. Hepa3BeTBlIeHHBIE W Pa3BETBICHHBIC
MAarHUTHBIE TIETH.

Introduction. Basic concepts of electrical circuits.
DC electric circuits, sinusoidal current electric
circuits. Three-phase electrical circuits. Magnetic
circuits with constant M.D.S. Elements of the
magnetic circuit. Total current law for a magnetic
circuit. Unbranched and branched magnetic
circuits.

Ilonninepexwenixkmepi | Ocobennocmuoucyunaunvt/ Co

ursefeatures

[ToH aFbUIIIBIH TUTIHAET KONITUIAI TONTapFa
apHaJFaH

N3ydeHune Ha aHITTMHCKOM SI3bIKE

Study in English

bazoapnrama yscemekwici / Pykosooumenw npozpammul/ Programmemanager

Aynckunit M.M.

Aynckunit M.M.

Dunskiy M.M.
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1 Paguodusuka :xoHe 3J1eKTPOHMKA OL1iM 0epy TpaeKTOPUSICHIHBIH MOAY abAepi / Moayan oOpa3oBaTebHol TpaekTopum 1 Paguodusuka n
exTponuka/ Modules of the educational trajectory 1 Radiophysics and Electronics

InexmpoHuxa rncane cynoamexnurka He2izoepi / Ocnoewl r1ekmponuku u cxemomexnuxa / Basics of electronics and circuit design

OKy makcamuwt / Yueonan yenv/ Purpose

3aMaHay| 3JIeKTPOHUKAHbBIH HET13T1 YFbIMIApPbIH,
CXEMaJbIK  CXeMamapiIsl  Tajmay  JKOHE
CHHTE3[IY,  OJCKTPOHIBIK  KYPBUIFbLIAPIBI
MOJIETIb/ICY JKOHE MOHTAXK/AAY 9/IiCTEPiH MEHIepy

OBJIAJICHUC OCHOBHBIMH IIOHATUAMU
COBPEMEHHOM  3JIEKTPOHHMKH,  METOJaMU
aHaJIM3a U CHUHTC3a NPHUHIUIIMAJIBHBIX CXCM,
MOJEIIMPOBAHNS W MOHTa)XKa AIIEKTPOHHBIX
YCTPOMCTB

mastering the basic concepts of modern
electronics, methods of analysis and synthesis of
circuit diagrams, modeling and installation of
electronic devices

Homuiceci / Pezynemamol 00yuenusn / Learningoutcomes

OKbimy
Kypcrsi COTTI asKTaFAHHAH Keiiin
OimiManymbLIap
- DJEKTPOHIBIK KOMIIOHEHTTEP/IH IMIapTTHI

rpaduKaIbIK OCNTiIEPiH TYCIHE ],

- DIIEKTPOHMABIK KYPBUIFBLIIAPABIH  Oa3aybIK
TOpANTapbIH €CEeNTey 9JIICTEPIH MEHIepe;

- OJEeKTPOHIBl KYPBUIFBUIAPABIH TMPUHIUITIK
chi30ayapblH Tajnjay YLIiH (U3MKa 9IiCTepiH
KOJITaHAIbI;

- OpBIHAAJNFaH eCenTeylepliH IYpPBICTHIFbIH
KOHE oJapabIH HaKTBI XKarmainapaa
KOJITaHBUTYBIH CHIHM Oaraiaiisl;

- Kazipri 3JeKTPOHUKA TYPFBICHIHAH QJIEYMETTIK

MaHbI3Bl TpoOiieMaryap MEH MpolecTepIi
Tangay, OJapAbl  KYHAETIKTI  Mocenesep/il
HIeTryie MpakTHKaaa KOJIAaHa bl;

- CaHIOBIK  DJJIEKTPOHHMKA  KYPBUIFBUIAPBIH

TaJaJaiabl )KOHE K00aIaii bl
- 3aMaHyM AJIEKTPOH]IbBI KOMIOHEHTTEp TypaJbl
O1mimMal MeHrepei

ITocae 3aBepiIeHHs Kypca 00y4alomuecs
oyayT

- TOHMMaTh  YCIOBHbIE  rpaduveckue
0003HaYEHMSI ANEKTPOHHBIX KOMIIOHEHTOB;
-BJIaIETh METOJIaMH pacyeTa 0a30BBIX Y3JIOB
JNIEKTPOHHBIX YCTPOMCTB;

-MCIOJIb30BaTh METObI (PU3UKU ISl aHATIU3a

MIPUHIUITAAIIBHBIX CXeM 3JIEKTPOHHBIX
YCTPOWCTB;
- KPUTUYECKHM OLEHUBATH IPAaBUIIBHOCTb

BBIITOJIHCHHBIX PAaCU€TOB U X MPUMCHUMOCTD
B KOHKPETHBIX YCIIOBHSAX;

- AHAJIIN3UPOBATDH conuaJIbHO 3HAa4YUMBbIC
npoOJeMbl U TPOLECChl C TOYKU 3PEHUS
COBPEMEHHOM 3JIEKTPOHUKH, INPUMEHATh HX
Ha MPAKTUKE IpPHU PELIECHUH ITOBCEIHEBHBIX
3ajau;

- aHAIM3MpoBaTb MU IPOEKTHUPOBATh
yCcTpoiicTBa IU(PPOBOM FITEKTPOHUKU

- BJAQAECTh 3HAaHUSAMHM O COBPEMEHHBIX
OJICKTPOHHBIX KOMITOHCHTAaX

After successful
students will be

- understand conventional graphic symbols of
electronic components;

- master the methods of calculating the basic units
of electronic devices;

- use the methods of physics to analyze the
schematic diagrams of electronic devices;

- critically assess the correctness of the calculations
performed and their applicability in specific
conditions;

- analyze socially significant problems and
processes from the point of view of modern
electronics, apply them in practice when solving
everyday problems;

- analyze and design digital electronics devices

- possess knowledge of modern electronic
components

completion of the course,
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Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

DNEKTp KOHE MarHeTU3M

| DreKTpHUUYECTBO U MarHETH3M

| Electricity and magnetism

Kypcmuvingvickama mazmynst / Kpamkoe codepacanue kypca/ Coursesummary

PaguokoMmoHeHTTepAIH MAapTThl TpaduKaNbIK | YCIOBHBIE — TrpaduvecKue 0003HaYCHUS
oenrinepi. PanrokoMIoHeHTTEpIIH | PaIMOKOMIIOHEHTOB. [TapameTpsr
napameTpiepi. DIEKTPOHABIK KYPBUIFBUIAPIBIH | PAIMOKOMIIOHEHTOB.  Y3Ibl  3JIEKTPOHHBIX
tydingepi. Kyar  kesmepi.  DIEKTPOHABIK | YCTPOMCTB. Uctounnku MUTaHUS.
KYIIEHTKIIITED. Curnain | OJIEKTpOHHBIE  YCWIHTENIH.  ['eHepaTopbl
re"epaTopapbsl. KoMOMHAIMSITBIK tunTteri | curHanoB.L{udposie yCTpoiicTBa
CaHJIBIK KYPBUIFBUIAP CEPHSUIBIK THUIITET] CAHBIK | KOMOMHAIIMOHHOTO THIIA [udpossie
KYPBUIFbLIAP yCTPOMCTBA MOCIIEOBATENILHOTO THIIA

Conditional graphic  designations of radio
components. Parameters of radio components.
Electronic device assemblies. Power supplies.
Electronic amplifiers. Signal generators
Combination type digital devices Serial type digital
devices

Ilocmpexsusummepi / Ilocmpexsuszumat/ Postrequisites

Pannobaitnanpic xoHe Teeauaap

‘ Panuocss3b U TeaeBUICHNUC

| Radio communication and television

ITonnin epexwmenikmepi / Ocobennocmu oucyunaunot/ Course features

[ToH aFbUIIIBIH TUTIHAET KONITUII TONTapFa
apHaJIFaH

HU3YyUCHUC Ha AHTIIMHACKOM SI3BIKE

study in english

bazoaprama rcemexwiici / Pykoeooumensv npozpammut/ Prog

rammemanager

Mapreiaok 1O.I1.

\ Mapreiawok 1O.1I1.

MartyniukYu.P.

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

OKy maxcamul / Yueonan yenv/ Purpose

OCBI KYPBUIFBUTAPABIH JKYMBICHIH CHITATTANTHIH
pPaZMOdIIEKTPOHUKA MeH (U3UKAHBIH HETi3Ti

HU3Yy4YCHUC MCTOJA0B aHalinu3a W CHHTC3a
PAAUOTCXHUYCCKUX u TCICBU3HMOHHBIX

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

3aHapbl MEH OICTEepiH KOJJIAHy apKbUIbl | yCTPOWCTB MyTeM mnpuMeHeHuss ocHoBHBIX | and methods of radio electronics and physics,
PalMOTEXHUKAIIBIK JKOHE TeNeUAAPIBIK | 3aKOHOB W METOJI0B panuodiektponuku u | describing the operation of these devices
KYPBUIFBUIAPIBI  Tajgay JKOHE  CHHTE3/ey | GU3UKH,  ONKMCHIBAIOIIMX  paboTy  3THX
OMIiCTEpiH 3epTTey YCTPOICTB

Okbimy namuceci / Pezynomamut ooyuenusn / Learning outcomes
Kypcrbi CoTTI asiKTaFaHHaH keiiin | [TocJie 3aBepuIeHnst Kypca 00y4arouiuecs After successful completion of the course,
olsniMmasymbLIap oynyT students will be

atMocepana KoHE Fapbllll KEHICTITIHIE
PaAMOTONKBIHAAPABIH TapalyblHa OalIaHBICTHI
KYOBUIBICTAPIBIH MOHIH TYCIHE/,

- HIOHUMATh CYHIHOCTb HBHeHHfI, CBs3aHHBIX C
pPacnnpoCTpaHCHUCM paJUOBOJIH B aTMOC(I)epC
1 KOCMHUYECKOM ITPOCTPAHCTBE,

- to understand the essence of the phenomena
associated with the propagation of radio waves in
the atmosphere and outer space;
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- MaTeMaTHKa JKOHE KOMIIBIOTEPIIIK | - BJaJeTh METOAaMU MOJEIMpoBaHus anTeHH | - be proficient in the methods of modeling antennas
Oarapiamanap Q/IiCTEPiHIH KeMmeriMmed | ' ¢uaepoB ¢  nomompio  MeTozoB | and feeders using the methods of mathematics and
aHTEeHHaap MeH (uaepiaepai  MOJEblICY | MaTeMAaTHKH U KOMIIBIOTEPHBIX [TPOTPAMM; computer programs;
QMIiCTEpiH MEHIepeIi; -  uWMeTh TmpeiacTtaBieHue o npuHnune | - have an idea of the principle of operation and the
- pagMoOKaOBUIIAFBINI JKOHE paauoTapaTyllbl | AEWCTBUS W NpUHOMIHANBHOW  cxeme | schematic diagram of radio receiving and radio
KYpPBUIFBUIAPJIBIH KYMBIC iCT€Y MPHHLHWII MEH | PaJuONPHEMHBIX u paaronepenarommx | transmitting devices;
IOPHUHIUITIK CXEMachl Typajbl TYCIHIKKE He | yCTPOMCTB; - be proficient in methods of analysis and
Oounabl; - BJajgeTh MeToJaMM aHanu3a W mowucka | troubleshooting in radio frequency devices using
-0aKpLIay-OJIIIey a0 IbIFBIH naiiagana | HeMCIPaBHOCTEH B paarovacToTHhIX | control and measuring equipment;
OTBIPBIT, PAAMOKHUUIIK  KYPBUIFBUIAPBIHAAFBI | YCTPOHCTBAX c ucnosnb3oBanueM | - critically assess the correctness of the functioning
aKaynapabl Tajjay >JKOHE 137y OMiCTepiH | KOHTPOJIbHO-U3MEPHUTEIHLHOTO of the RES and VVChU;
MEHTepei; 00opymOBaHUs; - work in a team;
- POK sxone KK myphic )KYMBIC iCTeYiH CHIHM | - KPUTHYECKH OICHMBaTh IMpaBHIbHOCTH | - analyze and design basic radio engineering
Oaraaipr, ¢yukuronuposanus POC u BUY; devices and systems
- YKbIM/IA J)KYMBIC 1CTEHI1; - paboTaTh B KOJUIEKTUBE; - have an idea of the principles of functioning of
- Oa3aJbIK PaMOTEXHHUKAJIBIK KYPhUIFbLIAD MEH | - aHAIM3UPOBATh M IPOCKTHPOBATH Oa3oBbIe | television systems
Ky#enepi Tanuay jKoHe KoOaTan bl PaTHOTEXHUYECKUE YCTPOHCTBA i CUCTEMBI
- TeneaAMuap OKyHenlepiHiH KYMbBIC ICTE€Yy | - UMEThb MpEeACTaBlIE€HUWE O MPUHLHUIAX
MPUHLMIITEP] Typasbl TYCIHIKKE ne 001a1bl (YHKIIMOHUPOBAHMSI TEJIEBU3NOHHBIX CHCTEM

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites
DJEeKTPOHMKA JKOHE CXEMOTEXHHKA HeTi3aepi | OCHOBBI 2EKTPOHHKH M CXEMOTEXHHKA | Fundamentals of Electronics and Circuit design

Kypcmuinkvickawa mazmynst / Kpamkoe codepycanue kypca/ Coursesummary

Kipicne mon. Pamuoxwuinik crnektpin Oemy. | Beemenne B mpeamer. Pacmpenenenwme | Introduction to the subject. Allocation of the radio
AHTeHHanap, oJap by CHIaTTaMalapbl. | paJMOYacTOTHOTO CIeKTpa. AHTeHHbI, ux | frequency spectrum. Antennas, their
Baiinansic skeninepi MeH apHaiapbl. CUrHanzpl | xapaktepuctuku. JIMHUM W KaHanel cBsi3u. | characteristics.  Lines and  channels  of
MOJYJISAIUSIIAY KOHe neMomysiius. Tenemunap | Moaymsaiust W AEMOIyJISIUs  CUTHaia. | communication. Signal modulation and
CHTHAJAPBIHBIH ~ cTaHgapTrapbl. CnyrtHukrik | CTaHgapTel  TeleBM3MOHHBIX  curHanoB. | demodulation. Television signal standards. Satellite
tenequmap. Kabempmik — Tenemumap  koHe | CmyTHMKoBoe — TeneuueHue.  KaGembnoe | television. Cable TV and Internet via TV lines.
Teneauaap xemninepi 6oitbiHma MuaTepuer. ¥subl | Tenesunenne u Muteprer mo muamsm TB. | Cellular. Electronic navigation systems. Radar.

OailmanpIc. DNEKTPOHABIK HaBurarus xyiemnepi. | CotoBas cBsizb. CHCTEMBI  DJIEKTPOHHOMN

Panuonoxarms. HaBuranuu. Paguonokarmsi.
bazoaphama rcemexwici / Pykosooumens npozpammul/ Programmemanager
MapTtsinok FO.IL. | Mapteinioxk FO.II. MartyniukYu.P.
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TypmoicmuiK 31eKmpoHuKa syncane nekmpomexnuka / Boimosasn anexkmponuka u 3nekmpomexnuxa / Consumer electronics and electrotechtic

Oky maxcamul / Yueonan yenv/ Purpose

CXEMOTEXHHUKAHBIH JKYMBIC iCTE€y MPUHIUOTEPIH
KOHE Kazipri 3aMaHFbI TypMBICTBIK
PagMOdIICKTPOHIBIK — ammapaTypaHsl  kobanay
epeKIIeTIKTEPiH, Ka3ipri 3aMaHFbl MJICKTPOH/IBIK
KYPBUIFBUIAPIBl  33ipiiey, NalJajaHy JKoHE
KBI3MET KOPCETY CaJlaChIHIAFbI OUTIMA1I MEHTepy

YCBOCHHE HPUHIUIIOB neucrBus
CXEMOTEXHUKH " ocobeHHoCTeH
IIPOEKTUPOBAHUSA  COBPEMEHHOM  OBITOBOM
PaguOdIIEKTPOHHOM almapaTypbl, 3HAHUM B
obmact  pa3pabOTKH, JKCIUIyaTallud MU
OOCITy>)KUBaHHSI COBPEMEHHBIX 3JIEKTPOHHBIX
YCTPOMCTB

mastering the principles of operation of circuitry
and design features of modern consumer electronic
equipment, knowledge in the development,
operation and maintenance of modern electronic
devices

Hamuceci / Pezynomamot ooyuenusn / Learning outcomes

OKbimy
Kypcrbl CoTTI asgIKTaFaHHAH KeHiH
olmiMaymbLIap
- TerneoH  OaillaHBICBI ~ TEXHUKACHIHBIH
Heri37epiH Ourei
- TYPMBICTHIK acmanTapAarsl THUIITIK

PaIO3IEKTPOHIBIK TOPAITAPIbI aXKbIPATAIbI

- TYpMBICTBIK PDA-ma JbIOBICTBI Ka3y MeH
OMHATYIbIH  (U3MKAIBIK  HEri3iepi  MeH
TOCUIEpiH  oHE  JBIOBICTBI  JKa3y  MEH
OWHATYABIH  AHAJOTTHl  KYPBUIFBUIAPBIHBIH
TEXHHUKACBIH TYCIHE1

- CaHIBIK JKa3y JKOHE
KYPbUIFBUIAPBIHBIH
HEri3/IepiH TYCIHEe Il

- TYpJI-TYCTI TeJenuaap >KYHeciH KypyIblH
(bU3MKaJIBIK HET13/1epl MEH MPUHIUNTEPIH Oiel

IBIOBICTBI  OMHATY
CXEMOTEXHUKACHIHBIH

- TYPMBICTBIK POA TOpaNTapbIHbIH
(G YHKIIMOHAJIBIK KOHE MPUHLIUITIK
chI30asiapbIH TYCIHE 1

- TYpMbICTBIK PDA Herisri TopanTapbIHbIH

MPUHIMITIK CXEMANAPhIH Taljay aFIbLIapblH
MEHrepei
- TYPMBICTBIK PDA akaynbIKTapbIH 131ei11 )KoHe

IMocae ycmemHoro

o0yyarommecsi OyayT
- 3HaTh OCHOBBI TEXHUKHU TeJIC()OHHOU CBSI3U
- pas3nuYaTh THIIOBBIE PATUO3JIEKTPOHHBIC
Y3716l B OBITOBBIX MPUOOpax

- MIOHUMATh (PU3UYECKHE OCHOBBI H CIIOCOOBI

3aBeplIeHHs] Kypca

3allUCM M BOCIPOU3BEJNEHUS 3ByKa B
ObiToBOM POA W TeXHUKY aHaJOrOBbIX
YCTPOMCTB 3allUCM U  BOCIPOU3BEICHUS
3ByKa

- TIOHMMaTb  OCHOBBl  CXEMOTEXHUKH
YCTPOMCTB uudposoit 3alUCH "

BOCITPOM3BE/ICHHS 3BYyKa

- 3HaTh (PU3MYECKUE OCHOBBI U TIPHHITUIIBI
MTOCTPOCHHUSI CUCTEM I[BETHOT'O TEJIEBUACHUS
- pasoumparbcsi B (QYHKIHOHAIBHBIX H
MPUHIUIIHATBHBIX CXeMaX Y3J0B OBITOBOMA
PDA

- BJIAJETH HaBLIKAMHU aHaIM3a
MPUHIMITHATBEHBIX CXEM OCHOBHBIX Y3JIOB
OonITOBOM POA

- WCKaTh W YCTPAHATH HEHWCIPABHOCTH B
ObITOBOM PDA

After successful
students will be

- to understand the physical foundations and
methods of recording and reproducing sound in
household electronic equipment and the technique
of analog devices for recording and reproducing
sound

- understand the basics of circuitry devices for
digital recording and playback of sound

- to know the physical foundations and principles
of building color television systems

- understand the functional and schematic diagrams
of the units of household electronic equipment

- possess the skills of analyzing schematic
diagrams of the main units of household electronic
equipment

- search for and fix faults
electronic equipment

- to design the main units of household electronic
equipment taking into account the requirements for
it

completion of the course,

in the household
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KOSIIBI
- TYPMBICTBIK PDA-HBIH Heri3ri TopanTapbiH
OFaH KOHBUIATBIH TaJanTapAbl €CKepe OTBIPHII
xoOaan bl

- IPOEKTUPOBATH OCHOBHBIC Y3IIbI OBITOBOIA
PDA c yuerom TpeGoBaHui K HEH

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

PannoOaiinaHbIc JxoHE Teneauap

PannocBsi3b u TeneBUACHUE

| Radio communication and television

Kypcmuvingvickama mazmynst / Kpamkoe codepacanue kypca/ Coursesummary

DNeKTp XKbUIBITY Kypanaapbsl. JKapbIKTaHIsIpy
Kypanaapbl. TYpMBICTBIK TEXHMKAJIaFbl JJIEKTP
KO3FANTKBIITAPhl. TOHA3BITKBII ~TEXHHUKACHI.
Kmumattelk TexHuka. CaHUTapibIK TEXHHKA.
BPOA-HBIH pmaMybl MEH Kazipri KaFmaaubl.
AHaJOIThl  ABIOBICTBIK JKa3y JKOHE OWHATy
KYPBUIFBUIAPHI TEJIEeIUAap Heri3aepi (Hru3nKaIbK
Heri3nep oHe OeiHeHl Tenenumap omiciMeH
Oepy nmpuHmmnrepi. TenedoHHsT KypbUIFBLIAPHI
TYpMBICTBIK PDA  TeXHUKaJIbIK Maiijanany
Herizzaepi TYPMBICTBIK POA KOHCY.
AKayJBIKTap/bl JKOK AITOPUTMJIEPIH KYPYAbIH
MHKEHEPIIK axicrepi. bakputay  koHe
JIMAarHOCTHKA armnapaTypachl

DneKTpoHarpeBaTesbHbIE puOOpBHI.
OcBeTuTenpHbIC puOOPBHI.
DNeKTpPOABUTATEIM B OBITOBOM TEXHUKE.
XomomwibHasi — TexHWKa.  KimMaTtuueckas
texHuka. CanuTtapHast TexHHKa. PaszButue u

COBpPEMEHHOE COCTOSIHUE BPDA.
AHanoroBbie YCTpOMCTBA  3alUCHU u
BOCIIPOM3BENICHUST  3BYKa OcHOBBI
teneBuaeHuss ~ DU3MYECKHME  OCHOBBI U
MIPUHLUIIBI nepeaadu H300paKeHus
TEJIEBU3UOHHBIM  METOJIOM. VYerpoiicTBa
TesehOHUN OCHOBBI ~ TEXHHYECKOU
JKCIUTyaTanuu  ObITOBOM POA PemonT
obiToBoi  PDA. VHkeHepHbIE  CIOCOOBI
MIOCTPOEHUS AJITOPUTMOB MOMCKa

HEUCIPABHOCTEH. Anmaparypa KOHTpOJISA H
JTMarHOCTUKH

Electric heating devices. Lighting. Electric motors
in household appliances. Refrigeration equipment.
Air conditioning equipment. Sanitary engineering.
Development and current state of the avionics.
Analog devices for recording and reproducing
sound  Television  fundamentals  Physical
fundamentals and principles of image transmission
by television method. Telephony devices
Fundamentals of technical operation of household
electronic  equipment Repair of household
electronic equipment. Engineering methods of
constructing  algorithms  for  troubleshooting.
Monitoring and diagnostic equipment

ITocmpexsusummepi / [locmpexeuszumui/ Postrequisites

AKmnapaTTsl 6epuiic xyienepi

CucteMsl nepenaun uHpopmanyuu

| Information transmission systems

bazoaphama rcemexwici / Pykosooumens npozpammul/ Programmemanager

Maprseiniok FO.I1.

Mapreiniok FO.I1.

MartyniukYu.P.

Hugpponvix snekmponuxa / Hughposan snexmponuxa / Digital electronics

OKy maxkcamul / Yueonas yens/ Purpose

0aKpUIay-ChIHAY YKOHE OJILIeY annaparypacbiMeH
KYMBIC ICTEY/IH Ka3lpri 3aMaHfbl KociOu

(dhopMupoBaHue COBPEMEHHBIX
poECCUOHANBHBIX ~ HABBIKOB  PabOTHI  C

the formation of modern professional skills in
working with test and measuring equipment, the
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JaFIbIIapbIH KaJIBIITaCTHIPY, eJmey
HOTIDKENIEPIH TalJay XKoHE TYCIHIIPY oIiCTepiH
3epreney

KOHTPOJIBHO-UCIIBITATEIbHON u
W3MEPUTENIBHOM  amnmapaTrypod, HU3y4YEHHe
METOAOB  aHajiu3a M  UHTEpHpeTaluu

pe3yJIbTaThl H3MEPEHUIN

study of methods of analysis and interpretation of
measurement results

namuiceci / Pesynomamot 06yuenus / Learningoutcomes

Oxvimy
Kypcrbi CoTTI asiKTaFAaHHAH KeliH
olmiMaaymbLIap
-0akplIay-eJiey annaparypachlHbIH,
Panro3IEKTPOOH IIPTINI acranTap/blH,
KYpPBbUIFbUIAP/IbIH, PaIMO3IEKTPOOHAIPTILI
Ti30eKTep mMapaMeTpiepiHiH cUIarramaiapbl

MEH YKYMBIC PUHIIUITIH TYCIHE/II;
- OIICY MOJJITiHE PaJHO Ti30CKTEePIiH, OJIIey

aclanTapblHBIH ~ TapaMeTpJIepiH  OJIIeyIiH
MPAKTUKAIBIK ~JIAFIbUIAPhl MEH 9IiCTeMeCiH
KOJIJTaHA/IbI;

- eJymeynepJi aBTOMATTaHIBIPY OOWBIHIIA

HKCIEPUMEHTTEP/IIH HOTHXKEJIepiH Oaranay KoHe
TaJITal bl

HKCIEPUMEHTTEP HOTIIKENEPIH  OHICYIIH
OJIIIICy ammapaTypachlH ChIHAyFa JalbIHAAY
OolibIHIIA ic-1TIapanap bl XKocHapiIansl;

IMocae ycmemHoro
o0yyarommecsi OyayT
IOHUMAaTh XapaKTEPUCTHUKU M IPUHLUI

3aBeplIeHHsl Kypca

paboThI KOHTPOJIbHO-U3MEPUTEIbHOU
anmnaparypsl, pPaIn03JEKTPOU3IMEPUTENBHBIX
npubopoB, YCTPOMCTB, I1apaMeTpoB

PaaMOIEKTPOU3MEPUTEIIBHBIX LIETIEH;
IIPUMEHATh IPAKTUYECKAE HABBIKU H
METOJIUKH U3MEPEHUS I1apameTpoB
paauoneneii, M3MepUTENbHBIX NPUOOPOB Ha
TOYHOCTb U3MEPEHUM;

- OLEHMBATh W AHAIM3UPOBATH PE3YJIBTATHI
JKCIIEPUMEHTOB o aBTOMaTU3aluu
U3MEPEHU;

- IJIAaHUPOBATH MEPOIIPUATHS IO MOATOTOBKE
K HCIBITAHUIO HM3MEPUTENIBHON anmnaparypsl
00pabOTKH Pe3yJIbTaTOB HKCIIEPUMEHTOB;

After successful
students will be
- to understand the characteristics and principle of
operation of control and measuring equipment,
radioelectrical measuring instruments, devices,
parameters of radioelectrical measuring circuits;

- to apply practical skills and methods of

completion of the course,

measuring the parameters of radio circuits,
measuring instruments for the accuracy of
measurements;

- evaluate and analyze the results of experiments
on automation of measurements;

plan measures to prepare for testing the
measuring equipment for processing the results of
experiments;

- have the skills of independent work, teamwork,
decision-making, critical thinking,

- 03 OeTiHIIE )KYMBIC ICTey, KOMaH/aaa )KYMBIC | - 00JajaTh HaBBIKAMH caMocTosTedapHOM | - draw up algorithms, diagrams, tables,
icrey, emriM  KaObuaay, ChIHM  Oiiay | paboTel, pa0OTBI B KOMaHzIe, NpHHATHS | measurement technologies
JaFIblIapbiHa ue 0oabl, pelIeHHH, KPUTHIECKOTO MBIIIICHUS,
- aIrOpUTMIIEp, CXeMmallap, KecTeJep, OJIIeY | - COCTaBJIATh aJrOPUTMbBI, CXEMbI, TAOJIUIIBI,
TEXHOJIOTHSTAPBIH KYPaJIbl TEXHOJIOTHH W3MEPEHUI
Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

Panno6aiinanbic xoHE TEIEBUICHIE ‘ PannocBs3b U TeleBUACHIE ’ Radio communication and television

Kypcmuinkvickauwa mazmynot / Kpamkoe codeprcanue xypca/ Coursesummary
Ousukanelk ommeyiep, OB Oipmikrepi, ®U | Ousnueckue wusmepenus, eaununsl DB, | Physical measurements, PV units, FI
enmeyinep. Pamno enmemaepiHiH KaTeNIKTEpiH | H3MEpEHUIH OU. Knaccudukarus | measurements. Classification of errors in radio
KIKTEY. MEeTpoNOrusblK KamMTaMachl3 €TYJIIH | MOTPeNIHOCTen paguon3mepenuii. | measurements.  Technical ~ foundations  of
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TEXHUKAJBIK  Heri3aepi.  PaanoTeXHUKabIK
eIIICYIIEePIiIH naiganany napamerpiepi.
PaaroTexHUKAIBIK acriarnrap MEH
KYPBUIFbUIAPIbIH HeTi3T1 KOPCETKIIITEeP.
Tikeneit JKOHE OTEMIIK TYPJICHIIPYIiH

KYPBUIBIMIBIK cxemajsapsl. OnekTp
paguoeIIeyill KeIipiep JKOHE
KOMIIEHCATOpIIap. ABTOMaTTaHIBIPBUIFaH
aBTOHOMJBI OJIIIEY Kypaiaapbl. DIEKTPOHIIBIK
ocrmiorpadTapaby npameTpIepi MEH
CHITaTTamajaphl.

TexHUYecKne OCHOBBI METPOJIOTHYECKOTO
o0ecreyeHusl. DKCIUTyaTallnOHHbIE
napaMeTpbl PaJAMOTEXHHUUECKUX H3MEPCHHI.
OcHOBHBIE TOKa3aTeNU PATUOTEXHUIECKUX
npuOppoB U ycTPOUCTB. CTPYKTYPHBIC CXEMBI
MIPSIMOTO u KOMIICHCAI[HOHHOTO
npeoOpazoBaHMs.

DNeKTpOpaIUOU3MEPUTENIbHBIE  MOCTBl U
KOMIICHCATOPBI. ABTOMAaTU3UPOBAHHbBIE
aBTOHOMHBIC cpeacTBa M3MEpEHUH.
[IpaMeTpbl ¥ XapaKTEPUCTUKH SJICKTPOHHBIX
ociuiorpagdos.

metrological support. Operational parameters of
radio engineering measurements. The main
indicators of radio technical devices and devices.
Structural diagrams of direct and compensation
conversion. Electro-radio measuring bridges and
compensators. Automated autonomous measuring
instruments. Parameters and characteristics of
electronic oscilloscopes.

ITocmpexsusummepi / [locmpexeuszumeui/ Postrequisites

AKmapatTsl Oepiic xyienepi

CucteMmsl nepenaun uHpopmanuu

| Information transmission systems

bazoapnama scemexuici / Pykosooumens npozpammst/ Programmemanager

Maprsbinmok 1O.I1.

Maprsbiniok 1O.I1.

MartyniukYu.P.

Axnapammul oepinic ncyiienepi / Cucmemsl nepedauu ungpopmayuu / Data transmission system

Oky maxcamul / Yueonas yenv/ Purpose

Axnapat Oepy/liH opTYpJIi TOCUIIEPIH KIHE
OaiiaHbIC KBI3METTEPiH YHBIMIACTBIPY
MPUHLIMIITEPIH 3€PTTEY

M3Y4YEHHE PpA3JIMYHBIX CIOCOOOB Iepenadyu
uHbOpMallUd M NPUHIMIIOB OpraHU3aluu
CITYXO0 CBSI3H.

study of various ways of transferring information
and the principles of organizing communication
Services.

Oxvimynamuoiceci | Pesynomamurooyuenus | Learningoutcomes

KypcrsicoTTiassiKraraHHaHKeiHOiTiMa Ty b1
Jap

- Ka3ipri 3aMaHFbl JJIEKTP OalIaHBICHIHBIH KOHE
xabapiamanap MeH JepeKTepai oepy
JKEJJIEPIHIH HEeT13r1 TYpJepiH Ounent;

- CUTHAJIZIApAbI MOYJISLHSIIAY KOHE
xabapiaMaHbl ~ KOATAy  9NICTEpl  Typaibl
TYCIHIKTEp/ll KOJIaHaIbI,

- Oailnanpic  apHajmapbl  JKOHE  Tapary
KYHEJIepiHIH  HEri3ri  TopamTapbl  Typajbl

IocJie 3aBepIeHUsI Kypca o0y4Jarouiuecs
oyayT

- 3HATh OCHOBHBIC BHU/IbI COBpeMeHHOI/I
ANEKTPOCBSI3U U CETAX Tepeaadynd COOOIICHHIA
1 JAHHBIX;

- IPUMEHSTH MOHITHS O METOJIaX MOIYJISIIIHH
CUTHAJIOB U KOJII/IpOBaHHI/I COO6H.[CHI/I$I;

- HUMETh CBEIEHHS O KaHalaX CBI3H U
OCHOBHBIX y3nax CUCTEM nepe)laqn;

- TOHMMAaThb OCOOCHHOCTH TOCTPOCHHUS

After successful completion of the course,
students will be

- know the main types of modern
telecommunications and networks for the
transmission of messages and data;

- apply the concepts of signal modulation and
message coding methods;

- have information about communication channels
and main nodes of transmission systems;

- to understand the features of building digital
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MOJIIMETTEP/II MEHTepei;
- CaHABIK  Tapary
EpeKIICTIKTEPIH TYCIHE];
- pamuo JKOHE PaJMo Tapary KYpbUIFBUIAPHIH,
aHTeHHaJIap MeH (uaep KYPbUIFbLIAPBIH JKIKTEH
aJIaJel;

- BEKTOpJIap TYPiHJE CUTHAIIAP/IbI YCHIHATBI,

- OalmaHpic  apHacblHIAa  akKmapar  oOepy
KBUIIAMJIBIFBIH €CETITEH ajiajibl;

- TCIIEKOMMYHHKAIMSUTBIK TpaduKTI ecenTei
aJIa bl

KYHeNepiH  Kypy

UQPOBBIX CUCTEM IIepeadH;

- KJIAaCCH(HUIMPOBATH pPATUONPUEMHBIE U
paauonepearoIne ycTpoiicTBa, aHTEHHBI U
¢bunepHbIe yCTPONCTBA

- IPEACTABIISATh CUTHAJIBI B BUJIE BEKTOPOB,

- pacCuUnuThIBaTh CKOpPOCTb nepcaauun
PIH(bOpMaI_[I/II/I B KaHAJIC CBA3HU
- pacCUUThIBATH TCJICKOMMYHI/IKaI_II/IOHHBIfI

Tpaduk

transmission systems;

- classify radio receiving and transmitting devices,
antennas and feeder devices

- to represent signals in the form of vectors,

- calculate the speed of information transmission in
the communication channel

- calculate telecommunication traffic

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

TYPMBICTBIK 3JIEKTPOHHUKA JKOHE
ANIEKTPOTEXHUKA, HUPPOIBIK FIEKTPOHUKA

brITOBas ANEKTPOHUKA U AIEKTPOTEXHHUKA,
Hudposas amekTpoHHKa

Consumer Electronics & Electrical, Digital
Electronics

Kypcmuingvickauwa mazmynnt / Kpamkoe codeporcanue Kypca/ Coursesummary

AKnaparTsl oepy TYPaJIbDKAIIBITY CiHIK.
DnekTpOaiiianbICKyHenepi.

TenexoMMyHUKAMSUTBIKKETIIEpIICTaHIapTTay.
OnexTp 6alIaHbICBDKENIEPIHIHAPXUTEKTYPACHI.

OOwmue noHATHS O mepenadye HHPOpMaIUH.
Cucremel snextpocBsizu.  CraHzapTHU3anys
TEJIEKOMMYHHUKAIIHOHHBIX ceTei.
Apxurekrypa ceTeil 31eKTpocBsA3H. JIuHUM

General concepts of information transfer.
Telecommunication systems. Standardization of
telecommunication networks. Telecommunication
network architecture. Communication lines.

baitnanbickeninepi.  ApHanapabiOenyomicTepi. | cBsizu.  Metoabl  paszmenenus — kananoB. | Channel separation methods. Local area networks.
XKeprinikriecenteyxeniaepi. Amnarortsl | JIokanbHbIE BBIYUCITUTEIILHBIC ceru. | Equipment for analog telephone networks. Cellular
TenedoH xeminepimkadapikray. | O6opynoBanue aHanoroBbix —TenedonHbx | Networks. Radio communication systems

¥ sinp10aitnanbickeniiepi. cereli. Ceru coroBoii cBs3u. CuHcTeMBl

Panuobaitnansicxkyitenepi PauOCBSI3H

bazoaprama scemexuiici / Pykosooumenw npozpammul/ Programmemanager

Bajaentosa A.IO.

Bajaentosa A.IO.

Valentova A.J.
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/PIIeHOIPYULL KYPOLIZbIAAD MEH UH ic ; neIbH ic 1 UH 7 ¢ installations inter y
Typaenoipyuii vlzoliap men unmepdeiicmep / Ilpeoopazoeamenvnvie yempoiicmea u unmepeiicot / Converter installations and interfaces

Oky maxcamul / Yueonan yenv/ Purpose

eJIIey TYpPJICHIIPTiITEepiH KOJIaHy
epeKUIeNKTEepiH  €CKepe  OTBIPBIN,  Kasipri
3aMaHFbI U PITBIK TEXHOJIOTHSIAPIBI

naiiianana OTBIPBIN, JIIey KEHICHJEpPiH KYpY
JaFIbLIapbIH MEHIEPY

OBJIaICHHUEC HaBbIKaMH IOCTPOCHUA
HU3MCPUTCIIbHBIX KOMIIJICKCOB C
HCIIOJIb30BAHUEM COBPEMCHHBIX LII/I(prBBIX

TEXHOJOTHMH C  y4eTOM  OCOOCHHOCTE
IPUMCHEHHUSI U3MEPHUTEITbHBIX
npeobpazoBarenen

mastering the skills of constructing measuring
complexes using modern digital technologies,
taking into account the peculiarities of using
measuring transducers

OKbimy

namuoiceci / Pesynomamot o0yuenusn / Learning outcomes

Kypcersl CITTi KeHiH
OimiManymbLIap

- (um3ukanplk mamanapabl
0OJIATBIH MPOIECTEP Il TYCIHE];
- eJIIey anmaparypacsiMeH
TYPACHAIPrilITepiHiH  TyHiHAecy
x)obayay oicTepiH MEHIepe/I;

- TATYUKTEPi TaHJIay SICTEPiH KOJIaHy;

- JaTYMKTEpAl TaHOaysay KoHe Oenriiey
KYHesepiH TYCiHeIl,

- Oenrumi Oip »xarmainapna Oenrun Oip esiey
TYPJACHIIPTiUTEPiHIH  KOJJAAHBUIYBIH  CHIHH
Oaraiaii aagpl;

- MMKpPOKOHTpOJIJIEpJIEpAl KOJJaHa OTBIPBII
eJIIIIEY XKYHeNepiH kobanan anaibl,

- eJIIIIey XKYHesepiHJie akmnapar aaMacy 9icTepi
Typajbl TYCIHIKKE ue 0oabl.

asiKTaraHHaH
eINmiey Ke3iHje

eJIIIey
CbI30achIH

IMocne 3aBepuieHnst Kypca o0yuyarwuiuecs
oyayT

- MOHUMATh TPOLIECCHI, MTPOUCXOMASIINE TIPH
M3MEPEHUH (PU3HYCCKUX BEIINYUH;

- BJQJICTh METOJAMH TPOCKTHUPOBAHHS CXEM

COTIPSIKECHHUS M3MEPUTENbHBIX
npeoOpaszoBarenei C U3MEpPUTEITBHON
anmapaTrypou;

- HpI/IMeHHTI) MECTOAUKHN BI:I60pa JaTYUKOB,

- T[OHUMAaTh CHUCTEMBl MapKUPOBKH H
0003HAUYCHHS JJATUYNKOB;

- KPUTUYECKU OIICHUBATh MPUMEHHUMOCThH TEX
NN HNHBIX I/ISMCpI/ITeJ'II:HI)IX
npeoOpa3oBareseil B KOHKPETHBIX YCIOBHSIX;
- HpOCKTI/IpOBaTI) I/I3M€pI/IT€J'H)HI)Ie CUCTCMBI C
HCIOJIb30BaHUEM MUKPOKOHTPOJLIEPOB

- UMETh TPEJCTABJICHHE O METoJaX oOMeHa
nH(popMalnrel B U3BMEPUTEIbHBIX CUCTEMAaxX

After successful
students will be

- to understand the processes taking place when
measuring physical quantities;

- own methods of designing circuits for interfacing
measuring transducers with measuring equipment;

- apply sensor selection techniques;

- understand the marking systems and sensor
designations;

- critically assess the applicability of certain
measuring transducers in specific conditions;

- design measuring systems using microcontrollers

- have an understanding of the methods of
information exchange in measuring systems

completion of the course,

Kypcmuinkvickauwa mazmynot / Kpamkoe cooeprcanue xypca/ Coursesummary

Typnenniprimn  KypbUIFbIIap.  JlaTuuKTepIiH
typiepi. bepy dyakuumscel. KepHey, KbIChIM,
KYII OKaflalblHBIH JaTYUKTepi JKoHE T.0.
AHaNOrThI-CaHIbIK TYPACHIIPTILI KOHE
CaH/pIK-aHAJOTThIK  TYPJSHAIPTILI,  OJIApJIbIH

IIpeoOpasoBarenbHble  yCTpOMCTBA.  THIIBI
natankoB. [lepenaTtounas Gpynkius. JlaTanku
IIOJIOYKEHUs] HANPSKEHUs, aBICHUS, CUIIbI, U
npou. ALIIT u HAII Ilpunnun padotst AL u

ITAIL Tunet ATl u ITAIL

Converting devices. Sensor types. Transmission
function. Position sensors for voltage, pressure,
force, etc. ADC and DAC The principle of ADC
and DAC operation. Types of ADC and DAC.
Serial and parallel converters. Coordination of
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ACT xome CAT
JKOHE napajuieinb

KYMBIC 1CTEy TPHUHIIUIII.
TypJiepi. Ti36exTi
TYpJICHIIpTiIITep. JlaTaukTep MEH
TYpJACHIIprimTepai yitnecripy. Onyey
KypbeuIFbUIapel. baitmansic keninepi. baitmanbic
KENJepiHiH  Typiepi. bainmaneic  keminepi
apKbUIBI AHAJIOTTHl JKOHE CAHJBIK CHTHAJIIBI
Oepy. l'ampBanuKanbIK okmaymay. Tok immeri.
Curnangel exaey. CUrHaNIbIH (UIBTPAIHSICHL.
Opramananasipy. Canasik cy3ri. @ypbe-cysri.

[TocnenoBarenbHbIE u napasuiesibHble
npeodpaszoBarenu. CoraacoBaHue TaTYNKOB U
npeoOpasoBaresnieil. Y CTpOMCTBa COMPSIKCHUS
u o0paboTku JluHum cBs3um Tunbl JTUHUIA
cBs3u. llepemaua ananoroBo u 1uUQpPoBOro
CUTHaJIa MO JUHUSAM CBsi3u. ['asibBaHMveckas
pasBsizka. TokoBas merinsa.  OOpaboTka
curHana. @uibTpanusi CUrHana. Y CpeJHEHHE.
Hudposoii ¢uneTp. BriOpakoBka ommodok
nepenaun. Pypre-puibTp. CriaxuBaHue.

sensors and transducers. Interface and processing
devices Communication lines  Types of
communication lines. Transmission of analog and
digital signals over communication lines. Galvanic
isolation. Current loop. Signal processing. Signal
filtering. Averaging. Digital filter. Culling
transmission errors. Fourier filter. Smoothing.

ITocmpexsusummepi / [locmpexeuszumut/ Postrequisites

JIMTIITOMITBIK JKYMBIC

\ JlurutomHas pabora

| Thesis

Ilonnin epexwenikmepi / Ocovennocmu oucyunaunwvy/ Course features

[ToH aFbUIIIBIH TUTIHAETT KONITUII TONTapFa
apHaJIFaH

N3ydeHue Ha aHTTTMHCKOM S3bIKE

Study in English

bazoaprama rcemexwici / Pykoeooumenwv npozpammut/ Prog

rammemanager

Maprsbiniok HO.I1.

‘ Maprsbiniok 1O.I1.

MartyniukYu.P.

Muxkponpoueccopavik mexnuka / Muxkponpoueccopnas mexuuxa / Microprocessor technology

OKy maxcamul / Yueonas yenv/ Purpose

3amMaHyd KypajjapblH MaiijgagaHa oTeIpei, Oip | dopmupoBanne  HaBbikoB  moctpoenus, | development of skills in building, programming
kpuctanabl DEM  HeriziHae KypbUIFBLIApABI | IporpamMmupoBanus u  mojenuposanus | and modeling devices based on single-chip
KYypy, Oarmapiamanay JKOHE  MOJEJbICY | yCTPOUCTB Ha Oa3e ogHOKpHcTadbHbIXx DBM c | computers using modern development tools
JaFIbUIAPBIH KAJTBINTACTHIPY UCIIOJIb30BAHUEM  COBPEMCHHBIX  CPEICTB
pa3paboTKu

Okbimy namuceci / Pezynomamut ooyuenusn / Learning outcomes
Kypersi COTTI asiKTaraHHaH keiiin | ITocJsie 3aBepuieHust Kypca o0y4yaromuecst After successful completion of the course,
oliManymbLIap oyayT students will be
- O0ip kpuctanasl DOEM  KoMmMmbloTepiepiH | - MOHUMATh MPUHIAI pa6otsl | - to understand the principle of operation of single-
(MHKPOKOHTPOJUIEPICP/IiH) JKYMBIC MPUHIIMIIH, | OJHOKPUCTAIBHBIX OBM | chip computers (microcontrollers), methods of
OJIapAbIH JKYNTACy OIICTEepiH, SKCIEPHUMEHTTIK | (MUKPOKOHTPOJLIEPOB), METO/IbI ux | their interface with sensors, accumulation and

JNEPEeKTEPAl JKWHAKTAYy MEH CaHABIK OHIACYIl
TYCiHEe;

COTPSDKEHHS] C JaTYMKAMH, HAKOIICHHUS W
1nudpoBoli 00pabOTKHU IKCIEPUMEHTATBHBIX

digital processing of experimental data;
- apply methods of designing circuits using
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-  MHKpPOKOHTPOJUIEPJICPAI KOJJAaHA OTBIPHIIL,
cxeMasap/Isl xKoOaay 9/IicTepiH KOJIIaHa b,

- KOPCETIUITeH KOCBIMIIIaFa apHaJIFaH
MUKPOKOHTPOJUICPJIECPAl TaHOay odicTeMecCiH
KOJIJTaHAIbI;

- MUKPOKOHTpOJUIepJIepAl  TaHOamay IKoHE
Oenriiey xKyhenepin TyCciHel,

- TYPJICHAIPTiITEPIiH oenrini oip
MUKPOKOHTPOJUICPJIEPiHIH HAKThI KaFjaniapiaa
KOJITaHBUTYBIH CHIHH Oarajiaiipl;

- MUKPOKOHTPOJUIEPJIEp YIIiH OarmapiaMaiapiabl
a3ipJIey 9IICTEPiH KOJIAHABI;

- MHKPOKOHTPOJIIEP KYPBUIFBUIAPBIH MOJICIBICY
oicTepl Typalibl TYCIHIKKE He OOJIaIbI.

JaHHBIX;
- IPUMCHATH MCTOABI IMTPOCKTUPOBAHUA CXCM
C MCIIOJIb30BaHUEM MUKPOKOHTPOJIEPOB;

- HUCII0JIBb30BAaTh MCTOAUKHU BbIGOpa
MHUKPOKOHTPOJIIIEPOB oJ{ YKa3aHHOE
NIPUMEHEHHUE;

- IIOHUMaTb CHCTEMbl MapKHUPOBKH W
0003Ha4YeHHsI MUKPOKOHTPOJIJIEPOB;

- KPUTHYECKU OLICHUBATh NIPUMEHUMOCTD TEX
HIIN HHBIX MUKPOKOHTPOJUICPOB
npeoOpa3oBareseil B KOHKPETHBIX YCIOBUSX;
- IPUMEHITh METOJbl Pa3pabOTKU MPOrpaMm
JUIsI MUKPOKOHTPOJIJIEPOB

- HUMETh IPEICTaBICHHE O  METOJax
MOJIETIUPOBaHUs MHUKPOKOHTPOJUIEPHBIX
YCTPOMCTB;

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;

Ipepexsuzummepi / Ilpepexeuzumot / Prerequisites

[{udponsik s5nekTpoHuKa /

‘ [udposast snekTpoHUKa

| / Digital electronics

Kypcmuvingoickauwa mazmynot / Kpamkoe codepyacanue kypca/ Coursesummary

MukponpoueccopiablK ~ TEXHUKAa  HETI3Jepl.
MUKpPOKOHTpOILIEPIEPIIH pei
MHUKPOIIPOIIECCOPIIBIK OacKapy >KyHenepiH Kypy,
aKnapaTThl )KMHAY JKOHE OHJeY Kypasbl peTiH/e.
MUuKpOKOHTpOJUIEPIEPAIH JaMy  TapHUXBbl.
MUKPOKOHTPOJIEPAEPAIH  HETi3ri  TYKbIMJIAC.
Exinik apudmeruxa Heriznepi. CaHpmap MeH
eKUTIK  apu(METHKaHbIH eKUIiK OeifHeciHiH
Herizgepi. Canay xyieci. JKikremnyi. byTin xoHe
Oenmiexk  caHIapAsl  aylapyAblH — HErisri
epexenepl.Eximik  konrarel  Tepic  OyTiH

CaHaap/abl YCBIHY. XKorapsl TOITIK
apudMeTuKachl. ©3repMeni HYKTeNl CaHIapablH
apudmeTukaceol. Cannapasig eKLTIK

KOPCETUTYIHIH MbICAIJIapbl KOHE OJlapJlaFbl

OCHOBBI MUKPOIIPOIIECCOPHOI TeXHUKU. PoIib

MHUKPOKOHTPOJIIEPOB, Kak CpezcTBa
MOCTPOEHHSI MUKPOIIPOIIECCOPHBIX ~ CHCTEM
YIIpaBJICHMUS, cbopa U 00paboTKH
nHpOpMaIHH. Hctopus pa3BUTHA

MUKPOKOHTpOJIIEpOB. OCHOBHBIE CEMEICTBA
MUKpPOKOHTpOJUIEpOB. OCHOBBI ~ JIBOMYHOM

apudmeTuk. OCHOBEI JIIBOMYHOT'O
MIPEJICTABICHUS qUCeN " JIBOMYHOM
apudmeTuk. CucreMsl CUHCJIEHUS.
Knaccudukamms. OCHOBHEBIE MpaBuiIa

nepeBojia HENbIX W JAPOOHBIX  YHCEIL.
[IpencraBnenne  OTPULATENBHBIX  LIEJIBIX
yucel B JBOMYHOM Koje. Apudmernka
MOBBIIIEHHOW TOYHOCTH. ApudMeTukKa uucen

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.
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apudmMeTukaiblk amangap. AVR  TykeiMzac
MUKpPOKOHTpoJuIepiepi.barmapiamMa KypbUIBIMBI
yurin C Tin. AWHBIMAJIbUIAD JKOHE JIEPEKTEp
Typaepi. MaccuBrep. Monaynpnep.  uxo
onepatopuapsl. [laptTel oneparop. Bekrtopnap
KOHE  y3umic  emHaerimTepi.  Y3UIiCTepAiH

C IUIaBAIOIIEW  3amsiTOM. [Tpumepsi
JBOMYHOTO  TMPEACTaBICHUS  4YHUCENl U
apudmeTrnyeckue oOmepauuud  HaJ ~ HUMH.
MuxkpoxoHTtposuiepsl cemeiictBa AVR.3bIk
C mma AVR Crpykrypa nOporpaMmmsi.
[lepemenHble W THUNBI JaHHBIX. MacCHBBI.

0aCBhIMJIBIKTAPBI. Y3imic eHjerimTepidiH | Mogynu. Omneparopsl IUKIA. Y CIOBHBIN

MBICAIIAPHI omepatop. Bektopa u  o0paboTuukm
npepbiBanuii.  [Ipuoputersl  npepbIBaHUM.
[Ipumepsl  mporpamm —  00pabOTUMKOB
MpepbIBAHU I

Variables and data types. Arrays. Modules. Loop
operators. Conditional operator. Vectors and
interrupt handlers. Interrupt priorities. Sample
programs - interrupt handlers

Ilocmpexsusummepi / Ilocmpexsuszumot/ Postrequisites

JIMTIIOMITBIK KYMBIC

| Aunomuas paGota

| Thesis

bazoaprama scemexwici / Pykosooumens npozpammul/ Programmemanager

Maptsinwok 10.11.

\ Mapreiniok 1O.I1.

MartyniukYu.P.

Paouomexnuka douvinwa npakmuxym / llpakmuxym no paouomexnuxe / Practice radio engineering

OKy maxcamul / Yueonan yenv/ Purpose

Ka3ipri 3aMaHfbl OarjapiiaMaiblK KaMTaMachl3
eTYyJl TMailaiaHa OTHIPHIN, PaJTHOICKTPOHIBIK
KYPBUIFbLIAPIbI azipiey, MOJIETIBIEY,
MOHTXKJAy MOHE PETKE KENITIpy JaFIbUIapbiH
MEHTepy

OBJIa/IEBaHUE HaBBIKAMHU pa3paboTKH,
MOJIETUPOBAHUS, MOHTaXXa W HaJaKUBAaHUS
PaaMOAIEKTPOHHBIX YCTPOWCTB c
UCIOJIb30BaHUEM COBPEMEHHOTO
IPOrpaMMHOT0 0OecreueHust

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

Okbimy

Hamuceci / Pezynomamut ooyuenusn / Learning outcomes

Kypcrsi coTTI asiIKTaraHHaH KeHiH
OimiManymbLIap

- DJIEKTPOHJBIK KYPBUIFBIHBI >ko0anay, a3ipiey
KOHE OHJIPYIIH TEXHOJOTHSUIBIK  Ti30eTriH
TYCiHeni;

- aBTOMATTaHJBIPBUIFAH >Ko0anay xylenepiH
naiianasa OTBIPBIN, CXeMajapbl Kobajay
OMICTEPiH MEHTepe/i;

- DJIEKTPOHIbI JKa0IBIKTHI KYPY 9/1iCTEPI TYpasbl

IHocne 3aBepuieHns Kypca o0y4yaruuecs
oyayt

- TOHUMAaTh TEXHOJOTUYECKYIO IEMOYKY
MIPOEKTUPOBAHUS, pa3paboTku )51
W3TOTOBJIEHUS 3JIEKTPOHHOTO YCTPOMCTBA;

- BJIQJICTh METOJIaMH MPOEKTHPOBAHUSI CXEM C
ucnonns3oBanueMm CAIIP;

- WMETh TPEJCTaBIEHHEe O METOJUKax

HaadaXUBaHUA pa,[[I/IOBJ'ICKTpOHHOI\/'I

After successful completion of the course,
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
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TYCIHIKKE Ue 00JIajbl;

- PDA-na akaynbikrapabl TaOy JKoHE OJIapIibl
KOSI aJlajibl;

- PaIMO3IEKTPOHIBIK KYPBUIFBUIAPABIH KYMBIC
icTey TMapaMeTpyiepiH ChbIHU Oarajgay KoHE
OJIApJIbIH HET131H/I€ KOPBITHIH/IBI )Kacai anajsl;

anmnaparypsl,
- IPOBOJIUTH IIOUCK HeuctpaBHocTel B POA u
YCTPAHATH UX;

- KpPUTHYECKM  OLEHUBaTh  IapaMeTphl
(YHKLIMOHMPOBAHUS Pazno3J1EKTPOHHBIX
YCTPOMCTB U J€JIaTh BBIBOJ HA UX OCHOBE;

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

- Oacma TuIaTamapblH d3ipJey JKOHE JKacay | -  BiIaieTh ~ Merogamu  paspaborku  u | - have an idea of the methods of modeling radio
ONICTEepiH MEHIepe/i; W3TOTOBJICHUSI [IEYATHBIX I1J1aT electronic devices
- PaZANOIICKTPOH/IBIK KYPBUIFBLIAPIBI | - HMMETh  MpPEACTAaBICHHE O  METo/ax
MOJICTIBICY OMiCTepl Typalbl TYCIHIKKE W€ | MOJCITHPOBAHUS PaIuOo3IEKTPOHHBIX
Oomnaibl YCTPOMCTB

Kypcmuinkvickawma masmynot / Kpamrkoe codepacanue kypca/ Coursesummary
Kipicie. PamnosnekTpoHaslk Ti30ekTep MeH | BBenenuwe. Pamuosnekrponnsie memd  u | Introduction. Electronic circuits and systems.
Kyitenep. Pammosnementrep. Pammosnementrep | cucrembl. Pamuosnementsl.  [Ipoxokaenue | Radioelements. Passage of signals through
apKbUIBI  CHUTHAJIJIAPABIH ~OTyl. JEKTPOHIBI | CUTHAJIOB qyepes pamuosinementsl. | radioelements. Electronic vacuum and gas-filled
BaKKyM/Ibl )KOHE I'a3 TONTBIPBUIFAH AJIEMEHTTEp. | DJICKTPOHHBIC BaKKyMHBIC u | cells. Semiconductors and their properties.
Xapreiaaii  oTKI3TimITEp  JKOHE  OJIAP/BIH | ra30HAIOJHEHHBIE anemeHThl. | Switching circuits and operating modes of the
KacHeTTepi. TpaH3ucTOpIBIH kocbuty | [ToxynpoBoguuku u ux cBoictBa. Cxemsr | transistor. Field-effect transistors with a control pn
cxemajapbl MEH KYMBIC pexuMepi. | BKIFOUCHUS U PEKUMBI paboThl TpaH3ucTopa. | junction.  Amplifiers.  Operating  principle.
Backapymibt p-n aybICyMeH epic | [ToneBbie TpaH3uCTOpHI ¢ yrmpaBistomuMm p-n | Generators. Amplitude frequency and phase
Tpan3ucTopiapel.  Kymeitkimrep.  Opeker | nepexonom. Ycummtenu. [puniun aeiicteus. | frequency characteristics. Operational amplifier.
npuHinuni.  [eHeparopmap.  Ammiutynansik | ['eHepatopel. AmmuuTyaHo dactoTHeie u | Radio transmission and radio reception. Elements
KHITIK KoHE (pazanbIK KUK cumarTaManapsl. | $ha3oBo YaCTOTHBIC xapakrepuctuku. | Of impulse technology. Bistable cells and triggers.

OnepanusinplK  KymenTkim. Pagmoxabap »koHe
panuo  KaObuimay.  MmmynbeTik  TeXHMKa
aneMeHTTepl. bucrabunbai  yAmbIKTap MEH
tpurrepiaep.  IImuar  Tpurrepi.  CaHIbIK
KYpBUIFbUIAPAbIH HET13r1 cxemanapbl. CaHABIK
NEKTPOHUKA.  AKNapaTTel  ©HJEY  MEH
CaKTayJbIH IEKTPOHABIK KYPbUIFbUIAPHI.

OnepannoHHblit ycunutenb. Paanonepenaua
U PaguoNpueM. OJIEMEHThl HMITYJIbCHOU
TEXHUKU. buctaOmibHbIe STUEUKU U TPUTTEPHI.

Tpurrep  [muara.  OCHOBHBIE  CXEMBbI
1 poBHIX YCTPOMCTB. Hudposas
AJEKTPOHUKA.  DJIEKTPOHHBIE  YCTPOMCTBA

nepepaboTKU U XpaHEHHs] HHQOPMaIIUH.

Schmidt trigger. Basic circuits of digital devices.
Digital electronics. Electronic  devices for
processing and storing information.

Ilocmpexsusummepi / [locmpexeuszumut/ Postrequisites

,HI/IHJ'IOMJII)IK KYMBEIC

\ Jlunimomuas padota

| Thesis

bazoapnama scemexuici / Pykosooumenwv npozpammst/ Prog

rammemanager

Maprbiniok FO.I1.

Maprbiaiok HO.I1.

MartyniukYu.P.
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2 Kosganoainl ¢puszuka 6ij1iM 6epy TpaeKTOPHACHLIHBIH MOAYJibAepi / Moay.u oopa3oBareibHoii TpaekTopun 2 Ipukiaagnas ¢puzuka/
Modules of the educational trajectory 2 Applied physics

Inexmponovlk npudopaap gusuxacel / Puzuka r3nekmponnsvix npuoopoe / Electronical Physics

OKy maxcamul / Yueonan yeav/ Purpose

Kazipri 3aMaHFbI AJIEKTPOHIBIK
KOMITOHEHTTEP/IH JKYMBIC ICTEYIH 3epTTey JKIHE
OJIapJibl MPAKTUKAIBIK KbI3METTE, OHBIH IIIiH/E
IKCHIEPUMEHTTIK JepeKTepIi aITyJIbI,
KUHAKTAYJbl JKOHE OHJIEY/ll aBTOMATTaHIBIPY
YILIiH 3epTTey MPAKTUKACBIHIA Naii1anany

dopmMupOBaHUE MPEICTABICHUN
(YHKIIMOHUPOBAHUS COBPEMEHHBIX
3JIEKTPOHHBIX KOMIIOHEHTOB u
HCIIO0JIb30BaHUEUX B MPaKTUYECKOU
JEATEIIbHOCTH, B TOM  4YHCIE€ MU B
HCCIIEA0BATENbCKOM MIpaKTHUKe JUTSL

aBTOMaTu3alv II0JIYYCHHS, HAKOIUICHUA U
O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX JTadHHBIX

study of the functioning of modern electronic
components and their use in practice, including in
research practice to automate the acquisition,
accumulation and processing of experimental data

Hamuoicect / Pesynomamot 06yuenus / Learningoutcomes

OKbimy
Kypcrbl CoTTI asIKTaFaHHAH KeHiH
oiiManymbLIap
- OJIEKTPOHJBIK KOMIOHEHTTEPJIH >KYMBICHIHA
OaiiaHbICTBl  (U3UKAIBIK  KYOBUIBICTAP/bI
TYCiHeni;
- DIEKTPOHJABIK  acmamnTapAblH  YKYMBIC
pexXuMIEepiMEH OaiiIaHbICTHI (bu3MKaIbIK

mamMaap/ibl €CenTey SICTEPiH KOITaHa b,

- DIEKTPOHJBIK acmanTapAblH HOMUHAIIAPbI
MEH TaHOAJIaHYBIHBIH (DU3UKAIBIK MaFbIHACHIH
TYCiHeni;

- HaKThl €cenTep/l ey YIIiH KaHaail na Oip

ANEKTPOHMABIK  acManTapiblH  KOJJaHBUTYBIH
CBIHU Oarananipl;

- YKYMBICHI (GU3MKANBIK ~ TPUHIMITEPl
KOJIJTaHyFa HETI37eITreH AIEKTPOHIBIK
KYPBUIFbLUIAPAbIH 0as3albIK TYHIHAEPIHIH

ChI30QJIApPBIH €CeNTel ayabl;

ITocyie 3aBepIeHHs Kypca o0y4aronuecs
oyayTt

- IOHUMATh (PU3UYECKUE SIBIICHUS, CBA3aHHBIE
¢ (GYHKIUMOHHPOBAHMEM  3JIEKTPOHHBIX
KOMIIOHEHTOB;

-IIPUMEHATh METO/abl pacueTa (U3HUECKUX
BEJIMYMH, CBS3aHHBIX C PEXUMaMH pabOThI
ANEKTPOHHBIX TPUOOPOB;

- MOHMMaTh (PU3UYECKUH CMBICT HOMHHAJIOB
1 MapKUPOBKH 3JIEKTPOHHBIX MPUOOPOB;

- KPUTUYECKHU OLICHUBATh NMPUMEHUMOCTD TEX
WIM UHBIX OJJIEKTPOHHBIX MNPUOOPOB IS
pelIeHNs KOHKPETHBIX 3a/1a4;

- YUTaThb U PACCUUTHIBATH MPUHLHUIHAIbHbBIE
cXeMbl ~ 0a30BBIX  Yy3JIOB  3JEKTPOHHBIX
YCTPOHCTB, paboTa KOTOPHIX OCHOBaHa Ha
UCIOJIb30BAHUU (PU3UUECKUX MPUHIUIIOB

- UMETh IIPEJCTaBICHUE 0

After successful
students will

- understand the physical phenomena associated
with the functioning of electronic components;

- apply methods for calculating physical quantities
associated with the operating modes of electronic
devices;

- understand the physical meaning of the
denominations and markings of electronic devices;
- critically assess the applicability of certain
electronic devices for solving specific problems;

- read and calculate schematic diagrams of the
basic assemblies of electronic devices, the
operation of which is based on the use of physical
principles

- have an idea of microelectronic technology and
the use of physical phenomena in this area

- master the methods of calculating the dissipation

completion of the course,
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- MHKPODJICKTPOH/IBIK TEXHOJIOTHUSI OHE OCHI
canmaza (QU3UKAIBIK KYOBUIBICTApAbI KOJIJIAHY
TypaJibl TYCIHIKKE K¢ 00aibl;

- TapaTbUIaTBIH  KYaTTBIH  DJIGKTPOHJBIK
KOMITOHGHTTEpiH Oeyal ecenTey oiCTepiH
MEHTrepei

MUKPOXJIEKTPOHHON TE€XHOJIOTUH U
WCIOJIb30BAaHUHU (PU3NYECKUX SBJICHUHN B 3TOU
obnacTtu

-BJIaIeTh METOJAaMHU PACUYETOB OTBOAA
paccenBacMOM 3JIEKTPOHHBIMU
KOMIIOHEHTAMM MOIIHOCTH

of power dissipated by electronic components

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

DNEKTp KOHE MarHeTU3M

| DrekTpHUUYECTBO U MarHETH3M |

Electricity and magnetism

Kypcmuvingoickawa mazmynot / Kpamkoe codepyacanue kypca/ Coursesummary

Pesucropmnap, KOHJIeHCaTopIap,
TpanchopmaTopiaap, KapThUlall — ©TKI3TimTep
¢u3ukacel,  ONApABIH  KAacHUETTepi  KOoHE
KapThLIai OTKI3TIIITED HeTri31Haer1
KYpPBUIFBLIAP. DNEKTPOHIBI-KYIICHTKIIIT
KOMIOHEeHTTep  (usukacel.  CurHamgapisl

KYIICUTY YIIiH KOJJIAHBUIATBIH YII 3JIEKTPOITHI
KYPBUIFbUIAP. MHMKPOAJIEKTPOHIBIK — acranTap
(u3UKachl. DIIEKTPOHBI-COYIIENIK TEXHUKAHBIH
(bU3HUKaIBIK Heri3aepi. DIEKTPOHBIK
acranTapja ria3MaHbl KOJJIaHy.

dwusnka PE3UCTOPOB, KOHJICHCATOPOB,
TpaHcopMaTopoB, MOJYNPOBOIHHUKH, HUX
CBOWCTBA W  HpuOOpPEl  HAa  OCHOBE
MOJYNPOBONHUKOB. Du3nka 31EKTPOHHO-

YCHJIMTEIIbHBIX KOMITOHEHTOB.
TpexanekTponusie TpUOOPHI, UCHOIB3YEMbIC
JUISt YCUJICHHS CUTHAJIOB. duzuka

MHUKPOJIEKTPOHHBIX HpUOOpoB. Dusnueckue
OCHOBBI 3J'ICKTp0HHO-J'Iy‘~I€BOI7[ TEXHHUKU.
[Ipumenenne mua3Mbl B DJIEKTPOHHBIX
npudopax.

Physics of resistors, capacitors, transformers,
semiconductors, their properties and devices based
on semiconductors. Physics of electronic
amplifying components. Three-electrode devices
used to amplify signals. Physics of microelectronic
devices. Physical foundations of electron beam
technology. The use of plasma in electronic
devices.

ITocmpexsusummepi / [locmpexeuszumeut/ Postrequisites

Onieyil TEXHUKA KOHE JIILIEeY T1H KaJIbl
TEOPUSCHI

OO6mrast Teopusi U3MEPEHUN U U3MEpUTETbHAS
TEXHHUKA

General measurement theory and measuring
technology

Ilounin epexwenikmepi / Ocobennocmu oucyunaunsl/ Course features

[ToH aFpUTIIBIH TUTIHETT KONTUINI TONTapFa
apHaJFaH

HU3YUCHUC Ha AHTIINHACKOM SI3BIKE

Study in English

bazoaphama rcemexuici / Pykoeooumensv npozpammut/ Prog

rammemanager

Maprseiniok FO.I1.

Mapreiniok FO.I1.

MartyniukYu.P.

Onueyim mexnuka xcane oauieyoin yeannvt meopusacel / Qouwiaa meopus usmepenuil u usmepumenvhnas mexnuxa / General theory of

measurement and measuring technique

OKy maxcamul / Yueonan yenv/ Purpose

OuneyTeopuschl,

| dbopmupoBanne mpencraBnennii o Teopuu | the formation of ideas about the theory of
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OJIIICYHOTIKEIIEPIHOHICYAITOPUTMI,
ANEKTPIIKKOHEDIEKTPIIIKEMeCIIaMaIap AbIoJIIIIe
yreapHaFaH3JIeKTPOIIICT I TeP I HKYPBITBIMBI
MeH
YKYMBICTIPUHIMITI TYPAIBITY CIHIKKAJIBIIITACTHIPY

U3MEPCHHH, aNTrOpPUTME 00paboTku
pe3yiabTaTOB  U3MEPEHHUM, YCTPOMCTBE W
MIPUHIIMIIE JEHCTBUS AJIEKTPOU3IMEPUTEIbHBIX
ISt M3MEpEHUs AIIEKTPUUYECKUX u
HEAJIEKTPUYECKUX BEJTMYHH.

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.

Oxvimynamuoiceci | Pesynemamotodyuenus | Learningoutcomes

KypcrbicoTTiasiKraraHHaHKeiHOLIiMaTy b1
Jap

- eJIllIey KypaJlJapbIH KOJIJaHa/lbl;

- eJIlIeY KYpaJAapblH KOMITBIOTEPMEH
yitnecripeni;

- QJIIIIEY HOTHXKENEPiH OHICH/I;

- OJIIIICY KATEIIKTePiH aHBIKTANIBI.

IMocne 3aBepuieHns Kypca o0yuyarwuiuecs
Oyayr

- MI0JIb30BATHCS
npudopaMu

- COTJIACOBBIBATh M3MEPHUTEIBHBIC MTPHOOPHI C
KOMITBIOTEPOM

- 00pabaTbIBaTh pe3yabTaThl U3MEPEHUM

- OIIPCACIIATH IMMOTPCITHOCTH I/ISMepeHHfl.

N3MCPUTCIIBHBIMU

After successful
students will

- Use measuring instruments

- coordinate measuring devices with a computer
- process measurement results

- determine measurement errors

completion of the course,

Ilpepexseuzummepi / Ilpepexeuzumot / Prerequisites

DNeKTPOHIBIKIPHOOpIap GpusnKacel

‘ ®du3nKa EKTPOHHBIX MPUOOPOB

| Physics of electronic devices

Kypcmuingvickauwa mazmynnt / Kpamkoe codepicanue Kypca/ Coursesummary

OneyKypanapbIHBIHKAITBICUTIATTaAMACHI.
KarenikrepTeopuschl.
OnueyTypaeHaiprimrepi: TYCIHIrI,
KYMBICOPUHIUII,  KOJJIaHYCaJIachl.
IaMaJIapbIHeIICYKYpaaaaphl.
CaHABIKKYPBUIFBUIAD MEH  TYPJCHZIIpriiTep.
DnexTpiikeMecuamMmaiapableeyKypaaaapsl.

KIKTENYI,
OnexTp

OO0mast XxapakTepuCcTUKa CPEJICTB U3MEPEHUIA.
Teopuss mnorpemnocreii. M3mepurenbHble
npeoOpa3oBaTeNu: MOHATHE, Kiaccupukanus,
NPUHLUI JeHcTBUSA, 00JacTh NpPUMEHEHHS.
CpenctBa WU3MEPECHUS AIEKTPUUECKUX
BEJINYHH. [Tudpossie npudopbI "
npeoOpazoBarenu. CpeacTBa  M3MEpEHUS
HERJICKTPUYECKUX BEJTUYMH.

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

Ilo

cmpexeuzummepi / Ilocmpexeusumui/ Postrequisites

DKCIEepUMEHTTIHITPUOOPIIApbl MEH TEXHHUKACHI,
paiMOTEeXHUKAJIBIKMaTepUAITaHy

[TpuGops! U TEXHUKA HKCIIEPUMEHTA

Instruments and experimental technique

bazoaprama scemexuiici / Pykosooumenw npozpammul/ Programmemanager

BaaenrToBa A.1O.

| BanenToBa A.IO.

| Valentova A.J.

Ikcnepumenmmin npuoopnapol men mexnuxacwl / Ilpubdopwvt u mexnuka sxkcnepumenma / Experimental equipment and techniques

OKy maxcamul / Yueonan yenv/ Purpose
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bu3MKaNIbIK acmanTapibl, eJjlley >KyHelepiH,
TEXHUKAIBIK KYPBUIFBUIAP/IBI )KOHE 3€PTXaHAIBIK
XKaOIbIKTaP/IbI, oJIapIbIH TEXHUKAJIBIK
CHIIaTTaMajapblH, KOJJAHYy cajajapblH >KOHE
nanagany epeKIeTiKTepiH 3epTTey.

H3y4YeHue (hU3UIECKUX pUOOPOB,
W3MEPUTENBHBIX  CHCTEM,  TEXHHUYECKUX
YCTPOKUCTB U JIaOOpaTopHOro 00OpYyIOBaHUS,
WX TEXHUYECKUX XapaKTEPUCTHUK, OOJacTei
MIPUMEHEHHSI 1 0COOCHHOCTEH IKCILTyaTallHH.

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

OKbimy

Hamuoicect / Pesynomamot 06yuenus / Learningoutcomes

Kypcrsl COTTI KeiliHn
OiiMaaymbLIap

- SKCIIEPUMEHTTIK 3epTTeyJep/i OphIHAAY YIIiH
Ka)KETTI acnanThIK Oa3aHbl Oleni;

- OKCIIEPUMEHT YIIIiH Ka0 IbIKThI TAHIai aiaJibl;
- - KYpBUIFBLIAP/IbI ©3apa aybICTHIPAIb;

- acrmantapMeH KOHE 3epTXaHAJIBIK
XKaOIBIKTApMEH KYMBIC 1CTEH anajbl;

- ayBICTBIPBUIATHIH KYPBUIFBUIAPIBI TA0A b,

- XKaOJBIKTBl KapamalblM KyHZe TY3eTy MXoHe
KOHJEH anajpbl.

assKTaraHHaH

IMocae ycmemHoro
oOyuaromuecst OyayT
- 3HaTh MPUOOPHYIO 0a3y, TPEOYIOITYIOCS st

3aBeplIeHUusl Kypca

BBITTOJHEHMS AKCIIEPUMEHTAIbHBIX
HCCIICIOBAHNH;
- BBIOMpATh o0opynoBaHue IS
IKCIIEPUMEHTA

- B3aUMO3aMEHSATh TPHOOPEI

- pabotate ¢ mpuboOpamH U J1aOOPAaTOPHBIM
000pyIOBaHUEM;

- HAXOJIUTh B3aMMO3aMEHSEMbIE YCTPOMCTBA;
- TMPOU3BOJAUTH HANAAKy M MPOCTEHIIMI
pEMOHT 000pyIOBaHUs

After successful
students will

- know the instrumental base required to perform
experimental research;

- choose equipment for the experiment

- interchange devices

- work with instruments and laboratory equipment;
- find interchangeable devices;

- make adjustments and simple equipment repairs

completion of the course,

Ipepexeuzummepi / Ilpepexeuzumot / Prerequisites

Omneyiln TeXHUKA KOHE OISy TIH KaIbI
TEOPHSICHI

OO11ast Teopust U3SMEPEHUN U U3MEPHUTEIbHAS
TEeXHHUKA

General measurement theory and measuring

Kypcmuvingvickauwa mazmynot / Kpamkoe codepyncanue kypca/ Coursesummary

Oniey KypaingapblH JKIKTEY >KOHE TaHOaay.
Onmey  acmanTapelH  TEKCEpyAlH  TUNTIK
omictemeci. Tikene, xkaHama OJIIey 9iCl KoHE
Tikenel Oaramay omici. Karenep »oHe onmap/bsiH
maiiga OONyBIHBIH HeETi3ri cebenrtepi. Omey
MEXaHU3MAEpl HETI3IHAE JJIEeKTPIiK OJIIey
KypaJIapblH  KYPYABIH  JKaJIIbl  TPHHIIHIIL.
Kaxerri emmey pmonmirii TaHaay. Oumniey
TQIIITIHE 9cep eTeTiH pakTopap.

Knaccudukanms u
WU3MEPUTENIBHBIX

MapKUpOBKa
npubopoB. Tumnosas
METOJUKA MPOBEPKHU W3MEPUTEIbHBIX
npubopoB. IIpsmMoii, KOCBEHHBI METO]
W3MEPEHUS] W METOJ HENOCPEICTBEHHOU
OleHKH. [orpemHoCcT 1 OCHOBHBIE IPUYHUHBI
ux BO3HUKHOBeHNA. OOumii TIPUHITATT
CO3/aHUS DIL.U3MEPHUTENBHBIX MPHUOOPOB Ha
0ase M3MepUTENbHBIX MeXaHM3MOB. BpiOop
TpeOyeMol TOYHOCTH M3MepeHuil. PakTopsl,

Classification and labeling of measuring
instruments. Typical test procedure for measuring
instruments. Direct, indirect measurement method
and direct assessment method. Errors and the main
reasons for their occurrence. The general principle
of creating electronic measuring devices based on
measuring mechanisms. Selection of the required
measurement  accuracy.  Factors  Affecting
Measurement Accuracy
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OKa3bIBAIOLINE
U3MEPEHUN

BJIMSHHUC Ha TOYHOCTb

Ilocmpexsusummepi / Ilocmpexsuszumwt/ Postrequisites

Konnencupnenren Ky pusukacer

‘ ®du3nka KOHACHCUPOBAHHOI'O COCTOAHUA

| Condensed matter physics

bazoaphama sicemexuici / Pykoeooumenwv npozpammut/ Prog

rammemanager

Kanakos B.A.

‘ Kaaakos B.A.

Paouomexnuxanvik mamepuanmany/ Paduomexnuueckoe mamepuanosedenue | RadioEngineeringMaterialsScience

OKy maxcamul / Yueonan yenv/ Purpose

PAINOXKHUIIK TEXHUKACBIHBIH Ka3ipri 3aMaHFbI
MaTepHUAIAPbIH MPAKTUKAIBIK KbI3METTE, OHBIH
iIIiHAe 3epTTey MPaKTUKACBIHAA, ojlap/a O0bI
JKaTKaH (hM3HKa-XUMUSIITBIK pOIeCTePIi
CUTIATTAUThIH (U3MKAHBIH HETI3T1 3aHIapblH
KOJIJIaHy apKbUTBI KOJIZAHY 9/IiCTepiH MEHIepY

OBJIAZICHHE METOJlaMU IIPUMEHEHHUS
COBPEMEHHBIX MaTEpPUAIOB PaJAMOYaCTOTHOU
TEXHUKH B IPAKTUYECKON JEATEIbHOCTH, B
TOM YHCJIE U B UCCIIEA0BATEIBCKON IIPAKTUKE,
IyTeM DPUMEHEHUS OCHOBHBIX 3aKOHOB
(U3MKH, ONMCHIBAIONINX (PU3UKO-XUMHYECKUE
ITPOLIECCHI, TPOUCXOSIINE B HUX

mastering the methods of using modern materials
of radio frequency technology in practice,
including in research practice, by applying the
basic laws of physics, describing the physical and
chemical processes occurring in them

Hamuoicect / Pesynomamot 06yuenus / Learningoutcomes

OKbimy
Kypcrsi coTTI asiIKTaraHHaH KeHiH
oiniManymbLIap
- pasiuoOTEXHUKAIA KOJIIaHbLIaThIH
MaTepuaiiapaa  OonaTblH  KYObUIBICTap/bIH

MOHIH TYCIHE/I];

OTKI3TIII, JUANEKTPIIK JKOHE KapThuUiail
OTKI3TII  MaTepuajjapabl  NHaigalaHyablH
HKYMBIC JKOHE IIEKT1 peXKUMJIEPIH ecenTen i,

- HaKTbl ecenTepii Iiemry yuiH Oenrimi Oip
MaTepHaIapIblH KOJITAaHBUTYBIH CBIHU
Oaraainsl;

PaIuOTEXHUKAIBIK MaTepHaAapIbIH
napameTpiepiH  0akpliay — KYPBUIFBUIAPBIHBIH
KYMBIC ~ TIPUHIHWII ~ JKOHE  TPUHIMITAAIIBI
CXeMachl TypaJjbl TYCiHIKKE ue 00abl;

- PaAMOTEXHUKAAA KOJIAHBIIATBIH METaJIap Ibl,

ITocse 3aBepiieHHs Kypca o0ydarouiuecs
oyayTt
- MOHUMATh CYIIHOCTb
MPOUCXOIALINAX B
MPUMEHSEMBIX B PaJHOTEXHUKE;
- paccuMThIBaTh pabouyue U TpeaeTbHbIE
PEKUMOB  3KCILTyaTallud TPOBOJHUKOBBIX,
AUDJICKTPUYCCKUX HW  HOJTYHIPOBOIAHHUKOBBIX
MaTepHasoB;

- KpUTUYCCKU OLCHUBATH NPUMCHHUMOCTL TEX
WIM MHBIX MaTepuajioB Ul  pPEeLIeHHUs
KOHKPCTHBIX 3aa4

-MMETh MPE/ICTaBICHUE O MPUHIIUIIE IEHCTBHS
W  TPUHIMIUAIBHOW  CXE€ME  YCTPOMCTB
KOHTPOJISL TapaMeTpoB  PaJMOTEXHUYECKHX
MaTepHaJIOB;

SIBIICHHH,
Marepuaiax,

After successful
students will

- to understand the essence of the phenomena
occurring in materials used in radio engineering;

- calculate the operating and limiting operating
modes of conductor, dielectric and semiconductor
materials;

- critically evaluate the applicability of certain
materials for solving specific problems

- have an idea of the principle of operation and the
schematic diagram of devices for monitoring
parameters of radio engineering materials;

- to understand the systems of marking and
designation of metals, dielectric and semiconductor
materials used in radio engineering;

- apply methods for calculating magnetic quantities

completion of the course,
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JTUDJICKTPIIIK ~ KOHE  JKapThUIa  OTKI3TIII | -MIOHUMATh CUCTEeMBl ~ MapKHPOBKH U
MaTepuasiapAbpl  TaHOalay IJKoHE Oenriiey | 0003HAauYeHUs! MPUMEHSEMBIX B PaIHOTEXHHUKE
KYHECIH TyciHen], METAJIIO0B, JIUAJICKTPUICCKUX u

-(peppomarneTukTep MeH (peppoMarHeTUKTEPIiH
YKOFaPBI KHUITIKTE KYMBIC iCTEeyiHE OalIaHBICTHI
MarHUTTIK [IaMajapAbl ecemnTey oAiCTepiH
KOJIJTaHATbI.

IIOJIYTIIPOBOJITHUKOBBIX MaTEpHasOB;

- IPUMEHSTh METO/Ibl pacueTa MarHUTHBIX
BEJIMYMH, CBA3aHHBIX ¢ (YHKIIMOHUPOBAHUEM
(heppruMarHeTukoB U heppoMarHeTUKOB Ha
BBICOKHMX 4acTOTax

associated with the functioning of ferrimagnets and
ferromagnets at high frequencies

Ipepexsuzummepi / Ilpepexeuzumot / Prerequisites

Onmieyil TeXHUKA JKOHE OJIIICYIiH KaJIbI
TEOPHUSCHI

OO6m1as Teopusi U3BMEPEHHUN U U3MEPUTEIIbHAS
TEXHHUKA

General measurement theory and measuring

Kypcmuinkvickauwa mazmynst / Kpamkoe codepycanue Kypca/ Coursesummary

PaguoTrexnuka martepuangapbl Typajabl Herisri | OCHOBHbIE — CBEIEHMs O  Marepuanax
MonmiMeTTep.  OTKi3rimTepaeri  (U3MKANBIK | paguoTeXHUKHA. @DHU3HYECKHe TMPOLECCH B
IpoLecTep KOHE OJIap/IblH KacueTTepi. OTKI3Til | IPOBOJHUKAX U ux
marepuangap. JKapTeutaih  eTKisrimrepmeri | cBoiictBa.llpoBogHUKOBEIE MaTepuabl.
¢u3uKanblK ~ mpouecTep  JKOHE  osapAblH | PU3MYEcKUe MPOLECChl B MOJIYIPOBOAHUKAX
KacHeTTepi. MarsuTTik ~ MaTepualapAarbl | U WX CcBoWcTBa. DU3MUYECKUE MPOIECCH B
¢u3MKanbIK ~ MpolecTep  JKOHE  OJapJblH | MarHUTHBIX MaTepHajax M UX CBOICTBa.
KAacHeTTepi.

Basic information about the materials of radio
engineering. Physical processes in conductors and
their properties. Conducting materials. Physical
processes in semiconductors and their properties.
Physical processes in magnetic materials and their
properties.

ITocmpexsusummepi / [locmpexeuszumeut/ Postrequisites

Konnenuacusnanran Kyl pu3nkachl

dusuka KOHACHCUPOBAHHOI'O COCTOAHUA

Matter Physics

bazoapnama scemexuici / Pykosooumenv npozpammst/ Prog

rammemanager

Maprsbiniok FO.I1.

‘ Maprsbiniok HO.I1.

MartyniukYu.P.

Konoenyacuananzan kyu ¢pusuxacot / @uzuka konoencuposannozo cocmoanus / Matter Physics

Oxy maxcamul / Yueonas yenv/ Purpose

3aTTBIHKOH/ICHCAIMUTAHFaHKYHIHIHKaCUETTEePiH
, OHJIaFBIKYOBLTBICTAPABIKOHEMATEPHUSIHBIH OCHI
KYHIHIHEpEKIIEeNIKTePIH3EPTTEY

W3y4YEHUE  CBOMCTB  KOHJIEHCUPOBAHHOIO
COCTOSIHUSI BELIECTBA, MPOUCXOIAIINX B HEM
SIBJIEHUH 1 OCOOEHHOCTEN JAaHHOT'O COCTOSIHUS
MAaTepuu

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

Oxvtm ynomuoiceci | Pezyniomameul o0yuenusn | Learningoutcomes
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KypcrbicoTTiasikraranHankeiinoiimanymsl | Iociie 3aBepmenns Kypea ooyuyaomuecss | After successful completion of the course,

Jap oyayT students will

- 3arThlH  KOHJEHCAIWsJIaHFAaH  KYHIHIH | - 3HaTh OCOOCHHOCTH KoHaeHcupoBanHoro | - know the features of the condensed state of
epeKIIeTIKTEPiH Oieni; COCTOSIHMSI BEIIECTBA; matter;

- KpPHCTAJIbI 5KOHE aMOP(THI KAaTThl 3aTTap/blH | - MOHMMAaTh CTPYKTYpPY Kpuctammueckux u | - understand the structure of crystalline and
KYPBUIBIMBIH TYCIHEI; aMOp(HBIX TBEPABIX TEJ; amorphous solids;

- KOHJEHCAllMsJIaHFAaH  opTaja  OoJIaThIH | - 3HaTh (U3MYECKYIO mpupoay sBieHui, | - to know the physical nature of phenomena

KYObUIBICTAp IbIH (PU3MKAIBIK TAOUFATHIH OIE/I. | MPOMCXOAAIIMX B KOHJCHCUPOBAaHHBIX cpenax | occurring in condensed media

Ilpepexsuzummepi / Ilpepexeuzumot / Prerequisites

DKCHEePUMEHTTIH MPUOOPIaphl MEH TEXHUKACHI, | IIpHOGOpBI H TEXHHKA skcnepumenTa, | Devices and experimental techniques, Radio
PaJIMOTEXHUKAJIBIK MAaTCPUAIITAHY Pannorexnnyeckoe MaTepuaioBeICHHE engineering materials science

Kypcmuvinxvickauwa mazmynot / Kpamkoe codepacanue xypca/ Coursesummary

KonneHcanusnanraHKyiaerizaTTapAbIHKYpbUIbl | CTpYKTypHBIE 0COOEHHOCTH Bemects, | Structural features of substances in a condensed

MJIBIKEPEKIIEITIKTEPI; HaXOJISIIHXCS B KoHeHcHpoBaHHOM | State; Properties of the condensed state of matter;
3aTTBIHKOHICHCALMsIaHFaHKYHiHiHKacueTTepi; | cocrosumu; CBoiicTBa KouaeHcupoBanHoro | Basic laws of behavior of condensed media in
IIEKTP, MarHuT | cocTosiHus BemiecTBa, OcHoBHbIC 3akoHbI | electric, magnetic and thermal fields
YKOHEKBLTYOPICTEPiHACTIKOHACHCAIIMSUIAHFAHOD | MTOBEJCHUS  KOHJCHCHPOBAaHHBIX Cpel B

TaapAbIHMiHE3-KYIKBIHBIHHET13T13aH1aphl. DIIEKTPUYECKUX, MArHUTHBIX M  TEIUIOBBIX

OJISAX
bazoaphama rcemexuiici / Pykosooumenwv npozpammul/ Programmemanager
BasenToBa A.1O. | BasenToBa A.1O. | Valentova A.J.

IHePZUAHbIY ANlbMEePHAMUBMIK HCIHE 0acmyPJli emec Ko30epi / Arvmepnamusnvie U HeMpPaOUyUOHHbIE UCHOYHUKU IHEPZUU /
Alternativeandunconventionalpowersources

OKy maxcamul / Yueonan yenv/ Purpose

Oanamanbsl WMHHOBAIMSJIBIK DSHEPrusl KO3/AEpiH | oBlajaeHue npodeccroHanbHbIMUM HaBblikamu | mastering the professional skills of researching
MEXaHUKAIBIK, JJIEKTp, JKbUIy OHEPIHsAChIHA | UCCIICAOBAHUS CXEM M TEXHMUYECKHX cpenacTB | Circuits and technical means of converting
TYPJACHIIPYIIH cXeMmajapbl MEH TEXHHMKAJBIK | MpeoOpa3oBaHUs anmpTepHaTHBHBIX | alternative non-traditional energy sources into
KYpaJIZIapblH 3epTTEY/AiH KOCIOM JaFapUIapblH | MHETPAUIIMOHHBIX MCTOYHUKOB 3Hepruu B | mechanical, electrical, thermal energy
urepy MEXaHHYECKYI0, JIIEKTPUYECKYIO, TEIUIOBYIO

HEPTHUI0

Oxvitmy naomuaiceci / Pezynomameut 00yuenusn / Learningoutcomes

Kypcersl CITTI asiKTaFaHHaH keiiin | IToc;te  ycmemmoro 3aBepumrennsi  kypea | After successful completion of the course,
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OiiMaaymbLIap

- OanamMainbl JKOHE paIHMKaIIbl eMec Ke3Iep.IiH
SHEPTrUSCHIH TYPJCHAIPY CUIMATTamalapbl MEH
MPUHIIMITIH TYCIHEI];

- YKaHAPTHUIATBIH PHEPTHs KO3AEPIH TYPJICHIIPY
cXeMallapbl MEH TEXHUKAJBIK KypalJaapblH
3epTTeYIiH MPaKTUKAJbIK JaFaplIapbl  MEH
o/IicTepiH KOJIaHA/IbI;

- JOCTY P emMec JHEpreTHKa
KOH/IBIPFBUIAPBIHBIH,  [TApaMETPIIEPiH  ecenTey
OOMBIHIIIA OAKCIECPUMEHTTEP/IH HOTHKEIIECPiH
Oarayay jKoHEe TaJIan b,

- JI9CTYpJIi €MeC DJHEpreTHKa CallaChIHIaFbl
HETi3T1  OHMIPICTIK  pecypcTapAblH  KYHBIH
aHbIKTay KoHe Oaranay OKeHIHJAeri  ic-
mapaiap/ bl AKOCIapaanibl;

- TYpJIGHIIpY cXemalapbl MeH KypalJapbiH
3epTTeyAl OpbIHAANIBI, ©31HIIK *KYMBIC, TOITa
KYMBIC 1CTEHIl, WIemiM KaObUITaWIbl, CBHIHU
OWNalapl, 3epTTey AITOPUTMIEPIH JKacaubl
KOHE TEXHHKAIBIK KaOIBIKTAyJasl  TaHIAY
JaFplIapbIiHa ue 0OIaabl.

oOyuaromuecst OyayT

- TIOHUMATb XapaKTCPUCTUKKU W MPUHIUIL
peoOpa3oBaHUs YHEPTUH aJTbTEPHATUBHBIX U
HETPAAULIMOOHBIX HUCTOYHUKOB,

- TMPUMEHATh MPAKTUUYECKHE HABBIKU H
MCTOAUKHU HUCCIICAOBaHUA CXEM u
TEXHUYECKUX  CPEACTB  IMpeoOpa3oBaHUs
BO300HOB/ISIEMBIX HICTOUHHUKOB SHEPIruu;

- OICHMBATh U AHAIM3HPOBATH PE3YNIbTATHI
SKCIEPUMEHTOB TI0 pacyeTy MapaMmeTpoB
YCTaHOBOK HETPAIUIIMOHHOMN SHEPTreTUKH;

- IUIAHUPOBATH MEpPOIPUATHUSA o
OTIpeIeNICHUI0 CTOMMOCTHOU OIICHKHU
OCHOBHBIX IIPOU3BOACTBCHHBIX PECYypCOB B
00JacTi HEeTPaIUIIUMOHHON YHEPTEeTUKH;

- O6HaI[aTB HaBbIKaMH BBITIOJIHCHU A
WCCIIETIOBaHUS CXeM u CpEICTB
peoOpa3oBaHus, CAMOCTOSITEILHON pPabOTHI,
paboTel B KOMaHJ€, NPUHATUS pEIICHUH,
KPUTUYECKOTO  MBILIUIEHUS,  COCTaBJICHUS
QITOPUTMOB  HCCIEAOBaHUS U  MoA0Opa
TEXHUYECKOTO OCHAIIICHHUSI.

students will

- to understand the characteristics and principle of
energy conversion from alternative and non-
traditional sources;

- to apply practical skills and research methods of
schemes and technical means for converting
renewable energy sources;

- to evaluate and analyze the results of experiments
on calculating the parameters of non-traditional
energy installations;

- plan activities to determine the cost and estimate
of the main production resources in the field of
non-traditional energy;

- have the skills to carry out research of schemes
and means of transformation, independent work,
teamwork, decision-making, critical thinking,
drawing up research algorithms and selection of
technical equipment.

Ipepexsuzummepi / Ilpepexeuzumot / Prerequisites

Paouomexnukanvix mamepuanmany//

‘ Paouomexnuueckoe ,mzmepua:toae()emle

\ RadioEngineeringMaterialsScience

Kypcmuvingoickauwa mazmynot / Kpamkoe codepyacanue kypca/ Coursesummary

Bamamanbl  JkoHE JKaHAPTHUIATBIH  DHEPIHs
Ke3/epi. [Maiinananyneia HKOJIOTHSUIBIK
acniektiiepi. bamamansl 3Heprus  Ke3jaepiH
MEXaHUKAIBIK, )KbUTY )KOHE JJIEKTP SHEPIUsAChIHA
TYPJICHIIPY omicTepi. Hoctypai emMec
SHEPreTUKAIBIK  KOHJIBIPFBUIAp.  OHIIPICTIK
pecypcTapAblH KYHBIH Oaraiay >KoHE Oaiiama
SHepreTuKaHblH Oonamiarsl. KyH sHepreTukacsl.
XKen sneprerukacel. Kim rugposnepretuika

AnbTepHAaTUBHBIE " BO300HOBJIsIEMbIE
HUCTOYHUKHU JHEPIUH. DKOJIOTH4eCKHe
aCIEeKThI WCITOJIb30BaHUS. Crioco0b1
npeoOpa3oBaHus JIbTEPHATUBHBIX

HUCTOYHUKOB DJOHEPruM B MCXAHHYCCKYIO,
TCIIJIOBYIO )51 QJICKTPHUYCCKYTO 9HCPTHIO.
HeTpa)II/IIII/IOHHI)Ie SHEPTCTUUCCKHUC
YCTaHOBKH. CroumMocTHas OIICHKa
IMPONU3BOJCTBCHHBIX PECYPCOB U IEPCIICKTUBEBI

Alternative and renewable energy sources.
Environmental aspects of use. Methods for
converting alternative energy sources into
mechanical, thermal and electrical energy.
Unconventional power plants. Cost estimate of
production resources and the prospects for
alternative energy. Solar energy. Wind power.
Small hydropower

56




albTepHAaTUBHON  »HepreTuku. CoiaHeuHas
JHEPreTHKA. Berposnepreruka. Manas
T'MJIPO’HEPIeTHKA

Ilonnin epexwenikmepi / Ocodennocmu oucyunaunwl/ Course features

[ToH aFpUIIIBIH TUTIHAETT KONTLII TONTapFa
apHaJFaH

N3ydeHue Ha aHTTTMHCKOM SA3BIKE

Study in English

Bazoaphama sicemexuici / Pykoeooumenwv npozpammut/ Prog

rammemanager

Kanakos B.A.

Kaaakos B.A.

Kalakov B.A.

Inekmpomexnuxa / Inekmpomexnuka / Electricengineering

Oky maxcamul / Yueonas yenv/ Purpose

Oenrii Oip mapaMmerpiiepi MEH cUIaTTaMmaliapbl
0ap JIEKTPOHIBIK TEXHHKA, DJIEKTP acHanTapsbl
MEH >KaObIK KYPBUIFBUIAPBIH 1PIKTEYIIH Kocion
JaFIbIIapbIH KAJIBIITACTHIPY

(dopmupoBanue MpohecCHOHATLHBIX HABBIKOB
nox00opa YCTPOUCTB 3JIEKTPOHHOW TEXHUKHU,
ANEKTPUUYECKUX NMPUOOPOB U 00OPYIOBAHUS C
OIpeJIeIeHHbIMU napameTpamu U
XapaKTepUCTHUKAMU

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

OKbimy

Homuiceci / Pesynoemamot 0o0yuenusn / Learningoutcomes

Kypcersl CITTi asiIKTaraHHaH KeliH
olmiMaymbLIap

- DJNEeKTp  MallMHaJaphl
HET13/1epiH, OTKI3TiLITEPE, KapTbuIan
OTKI3TIIITEP/IC JKOHE TUBJIEKTPUKTEPE
(bu3HKaIBIK IPOIECTePAl TYCiHE ],

- Kypas-)KaOJbIKTapAbl Oanrtay KypbUIFBUIAPHI

MeH OeJIIeKTepiHiH >XKal-KYHIH TeKcepy MeH

TCOPHUACBIHBIH

TangayIblH MIPAKTUKAJIBIK JIaFIbLIapbIH
KOJIZJaHabl;
- DJJEKTPMEH >KaOAbIKTay  KYpbUIFbLUIAPbIH

XKeHaey OoMbIHIIA >KYMBICTapbl OpBIHIAYFa
apHaJFaH HIBIFBIHAP/b Oaranaiiibl;

IMocae ycmemHoro
o0yuarmuecs OyayT
- INOHUMATb OCHOBBI TCOPHUU IJICKTPHUYICCKUX

3aBeplIeHUs Kypca

MallliH, (I)I/I3I/ILICCKI/IX IIponIeccoB B
IMPOBOAHHKAX,ITOTYITPOBOJHUKAX n
JAUDJICKTPUKAX,

- MNPUMCHATH IMPAKTUYCCKUC HaBBIKU

MIPOBEPKU U aHANIU3a COCTOSHUS YCTPOUCTB H
poOOPOB HATATKH 000PYI0BAHMS;

- OIICHMBATh 3aTpaThl HAa BBIMOJIHEHHE Pa0OT
10 PEMOHTY YCTPOMCTB DJIEKTPOCHAOKEHNS,

- MJIAHUPOBATh M OPTaHU30BBIBATH PabOTY MO
HACTPOWKE, PETYJIUPOBAHHUIO YCTPOWCTB U

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

completion of the course,

- JJIGKTp CTAaHLUSUIAPBl MEH OKeNuiepiHe | npubOpoB s 3JeKTpuueckux craHmuid u | converters of electrical energy, independent work
apHaJIFaH  KYpBUIFBLJIAP MEH  aclamnTaplsl | ceTeil; of professional development, teamwork, decision-
Oanray, perTey  JKOHIHJerl JKYMBICTBI | - 00JlaJiaTh HaBbIkamMu 1o oOciyxuBanuto | making, critical thinking, drawing up research
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YKOCTIapJIai bl )KOHE YIHBIMIaCTHIPAIbI,

- DIIEKTP SHEPTHUSACHIHBIH TpaHchopmaTopIapsl
MEH TYPJCHIIPTilTepiHe KbI3MET KOpPCETel,
KociOM  JamydblH  ©3IHIIK JKYMBICBL, TOITA
KYMBIC 1CTEHal, WIemiM KaObUIIAWIbl, CBHIHU
OMJIal JIbl, 3eprrey ITOPUTMCPiH
KYPacThIpaJbl JKOHE DJJIGKTPMEH JKaOIbIKTay
KypaJlapblH TaHjaay OOWBIHINIA JaFablIapra ue
0OoJ1abl.

TpaHcopmaropoB M mpeoOpa3oBareneit
ANEKTPUYECKOM  DHEPIUU,CaMOCTOSITEIbHOM
paboTel  MpPOQECcCCHOHANBHOTO  Pa3BUTHA,
paboThl B KOMaHjAe, NPUHATHS pEIICHHIA,
KPUTHUYECKOTO  MBILIUICHUS,  COCTaBJICHHUS
QITOPUTMOB ~ HMCCIENOBaHUSA W moabopa
CPEICTB JIEKTPOCHAOKECHHUS.

algorithms and selection of power supplies.

Kypcmuinkvickauwa mazmynst / Kpamkoe codepycanue kypca/ Coursesummary

DnexTp epici, MOTEHIHAad 3>KOHE KEepHey.
Kepneyni, OTKI3rimTepai, JKapTbulai
OTKI3TIIITEP], JIUAJICKTPUKTEPI eIIey.

KonnencaropnapaplH apangac KOCBUIBICHI Oap
ANEKTp Ti30€TiHIH MapaMeTpiepiH aHBIKTAy.
Onexktp Ti30eri JKOHE OHBIH DJIEMEHTTEPI.
OTki3rimTepaiH  apajgac  KOCBUIBICBI  Oap
Ti30extepal 3eprrey. Kupxrod, Om, Jlxoymb-
Jlenny 3ammapel. Tok OTKI3TIIITEPAIH MarHUT
epicl. DIEKTPOMarHUTTIK UHAYKLNS KYObUIBICHI.
MarHut  epiciHiH SHeprusicbl. AWHBIMAJIbI
TOKTBHIH  TapMakTasFraH  Tiz0ekrepi. Kyar
kodpdunrenTi. Tok koHe KepHEeY PE30HAHCHI.

DJIEKTpUYECKOe  TI0JIE, MOTEHLIHAl U
HanpspbkeHue.  M3mepeHuwe — HanpsbKeHWs,
MTPOBOJTHUKH, MOJIYTIPOBOIHUKH,
muonekTpukd.  OmpeneneHue  mapameTpoB
IICKTPUICCKON 1IN CO CMELIaHHBIM
COCIMHEHUEM KOHJIEHCAaTOPOB.
DJIeKTpUYecKass I1eMU U €€  DBJIECMEHTHI.
UccnenoBanme 1ened co  CMENIaHHBIM
COCIMHECHUEM MIPOBOJIHUKOB. 3aKOHBI

Kupxroga, Oma, [Ixxoynsa-Jlenna. MarautHoe
1ojie IPOBOJHUKOB C TOKOM. fIBIeHue
AJIEKTPOMArHUTHOW ~ WHAYKIUU.  DHEPrus
MarHUuTHOTO Tioyisl. Pa3BeTBieHHbBIE IIENU
IIEPEMEHHOI0 TOKA. Koadpunuent
MOIIHOCTH. P€30HAaHC TOKB M HaNPsKEHUN

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

bazoaphama rcemexwiici / Pykoeooumenwv npozpammut/ Prog

rammemanager

Kaaakos B.A.

Kaaakos B.A.

Kalakov B.A.

Inekmpomexnuka douvinuia npakmuxym / llpakmuxym no snekmpomexnuxe / Practiceelectricengineering

OKy maxcamul / Yueonan yenv/ Purpose

9JIEKTP ~ MAIIMHANAPBIHBIH  Ti30eKTepiHaeri | GopMupOBaHHUETEOPETUYECKIX u | formation of theoretical and practical knowledge,
nporecTepi  TYCIHYyre  JkoHe  TajjayFa | MpakTHYECKMX 3HaHW#, obOecneuunBaronue | providing the ability to understand and analyze
MYMKIHAIK  OepeTiH  TeOpHsJIBIK  JKOHE | BOBMOXKHOCTh TIOHMMAaTh W aHAIM3MPOBATh | Processes in the circuits of electrical machines
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MPAKTUKAJIBIK OUTIMJTI KAJIBIITACTBIPY

‘ IIPOUECCHI B LEIAX JICKTPUIYCCKUX MAIlIMH

Oxvimy naomuoiceci / Pezyiomameut 00yuenus / Learningoutcomes

Kypcrbl coTTi KeHiH
OiiMaaymbLIap

- JJICKTP KYPBUIFBUIAPBIH TAJIIAYIbIH MaHBI3/IbI
caHABIK KOXPDUIMEHTTEpI MEH OJICTepiH
TYCiHEe1;

- DJJIEKTp Ti30€KTepi MEH JJICKTPOMArHUTTIK
OpICTEP/Ii ecenTey SMICTePiHIH MATEeMATUKAIIBIK
anmnapaThlH KOJIaHaIbl;

assKTaraHHaH

- OJEKTPOHIBIK TI30CKTEpIiH, TOKTAp/IbIH,
KEpHEY/IiH, KyaTTbIH napamMeTpiepi
KYpacTelpy, OKy JKOHE  O3KCICPHUMEHTTIK
aHBIKTal /bl

- - aKmaparThl KOprayablH OaraapiaMaliblk,
OarapiamalblK-annapaTTbIK KypajiJapbIH
Oartay, peTTey JKoHe KbI3MET KopceTy OOMbIHIIA
KYMBICTBI xKocrapian sl KOHE
YWBIMJIaCThIPAIbI;

- KYpBUIFBUIAP/Ibl OpHATY, OanTay >koHE KbI3MET
KepceTy, KociOM AaMyAblH ©31HAIK >KYMBICHI,
TOMNTAa KYMBIC iCTEy, WM KaObuigay, ChIHU
oiiylay, 3epTTey aIrOpUTMIEPIH >Kacay MKoHE
KYPBUIFBUIAD MEH KYpPbUIFbUIAPFAa TEXHUKAJIBIK
KBI3MET KOpCETyHi TaHaay JJarablIapblHa He
Ooajpl.

IMocae ycmemHoro
oOyuaromuecst OyayT
- IIOHMMATh BaXXHEUIIIME KOJIMYECTBEHHLIC

3aBeplIeHUusl Kypca

COOTHOILIEHUS u METO/1bI aHanm3a
ANEKTPOTEXHUYECKUX YCTPOUCTB;
- IpPUMEHATh MaTeMaTHYecKuil ammapaT

METOJIOB pacueTa 3JIEKTPUYECKUX LeNned U
JIEKTPOMArHUTHBIX MOJICH;

- COCTaBJIATb, YUTATb W OSKCICPUMCHTAJIBHO
OIIpeNIeNIATh HapaMeTphl JIEKTPOHHBIX CXEM ,
TOKH, HANPSKEHUS, MOLLIHOCTH;

- IUTAHUPOBATh U OPraHU30BBIBATH PabOTy IO
HAaCTpOWKe, pEryJIMpOBaHUIO 51
00CITy’)KUBAaHHIO MPOTPAMMHBIX, IPOIPAMMHO-
armapaTHbiX CPEACTB 3alllMThI I/IH(i)OpMaIII/II/I;
- 001aaTh HaBBIKAMU PabOTHI 1O YCTAHOBKE,
HacTpolke M OOCITY)XMBAaHUIO YCTpOICTB,
CaMOCTOSITEIILHOU paboTsI,
npoddheccuoHaIbHOTO pa3BUTHS, PaOOTHI B
KOMaHJie, IPUHATHUS PEIeHUH, KPUTHIECKOTO
MBIIIJICHU S, COCTaBJICHHU AJITOPUTMOB
UCCIIEIOBAaHUsI M MOJ0Opa TEXHUYECKOTO
o0cCTyXKMBaHUS YCTPONUCTB U NPUOOPOB.

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 installation,
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,

Kypcmuinkvickauwa mazmynot / Kpamkoe cooeprcanue xypca/ Coursesummary

DneKTp emmiey acmanTapbl. TypaKThl TOK JKeJicl
OOWBIHIIIA DJIEKTP SHEPTUSACHIH Oepy. TypakThbl
J)KOHE alHBIMAabI TOKTApJblH CBI3BIKTBI KJHEC

CBI3BIKTBI eMmec Tiz0ekrepi. Ymr  (hazanbl
Ti30ekTep. DnekTp Ti30eKTepiHaeri eTmeni
MPOLECTED. Tpanchopmaropmap. RC

DnekTpousMeputensHbie mpubopsl. [lepemaua
AJIEKTPUYECKON SHEpPruu 1o JIMHUM
MOCTOSIHHOTO TOKa. JImHeWHbIe M HETUHEHHEIC
LENU TOCTOSHHOIO U NEPEMEHHOIO TOKOB.
Tpexdaszubie nenn. [lepexoaHbie MpoIeccr B
JNEKTPUYECKUX Memsix. TpaHchopMaTopsl.

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
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aJeMEHTTepl Oap TypaKThl TOK Ti30eriHaeri
OTIIeTIl TpoIecTepAl 3epTTey. ACHHXPOHJIBI
MalIuHaIap.

HCCJ’IGI{OB&HI/IG MNEPEXOAHBIX IIPOLECCOB B
OCIHU IIOCTOAHHOI'O TOKa C RC-3nemenTamu.
ACI/IHXPOHHHG MalllKHBbI.

with RC elements. Asynchronous machines.

bazoaprama scemexwiici / Pykoeooumensv npozpammut/ Prog

rammemanager

Kaaakos B.A.

Kaaakos B.A.

Kalakov B.A.

Aepoghuzuka / Aepoghuszuxa /Agrophysics

Okymaxcamul / Yueonas yenv/ Purpose

TombIpakTy3uTynporeciHiH3aHABUTBIKTAPhIH,
TOIBIPAKTAFbI(PHU3UKATBIKKACHETTED
MIPOLIECTEPIIHO3TePYIPOOIECMAIaAPBIHTAHY,
TOIBIPAK-IKOJIOTHSUIBIK)KAF aiiiapipioaranay,
OJIapILIHAYBLIIIAP Y AT BLTBIFbI
JlakpU1IapbIHOCIPYTeKapaMIbLTBIKIOPEKECIHKA
JIBIITACTBIPY

MCH

(GhopMHUpOBaHHE HABBIKOB  PACIIO3HABAHHUSI
3aKOHOMEPHOCTEH  MMOYBOOOPA30BATEIHHOTO
mporecca, mpodaeM HU3MEHEHHUS (U3NYECKUX
CBOMCTB W TMpPOIECCOB B IMOYBAX, OIECHKH
IIOYBCHHO-3KOJIOTHUYCCKUX yc.HOBHﬁ, CTCIICHU
OPUTOJAHOCTH WX I BO3JC/IbIBAHHS
CENBbCKOXO035IMCTBEHHBIX KYJIBTYD

the formation of skills in recognizing the patterns
of the soil-forming process, problems of changing
physical properties and processes in soils,
assessing soil-ecological conditions, the degree of
their suitability for the cultivation of agricultural
crops

Oxvimynamudiceci | Pezynomamuiooyuenus | Learningoutcomes

KypcrbicoTTiasiKraraHHaHKeliHOiTiMary b1
Jap

- TONMBIPAK  Ty3Uly  TpOLECIHIH  TUOTIK
EPEKIICITIKTEePIH TAaHUIBI;

- Ouokoc  xyHeciHIeri  arpoU3UKaIbIK
KacMeTTep  MeH  MPOLECTepAiH  e3repy
ceOenTepiH TyCiHel;

- TOTIBIPAK-IKOOJIOT USLITBIK KaFaanmapapl

Oaranay >xoHe OOJKaNIbI;
- arpo(U3UKAIBIK MPOIECTEP/Il JUATHOCTUKAIAY
o/licTepiH KOJJaHA/IbI.

IMocae 3aBepuieHns1 Kypca o0y4arouuecs
oyayT

- pacrmo3HaBaThb THIIOBBIE OCOOCHHOCTH
MOYBOOOPA30BaTENHLHOTO MpOIEcca

- TIOHHMAaTb NPUYHHBI MU3MEHEHHUSI
arpo(M3MYecCKNX CBOHCT ¥ TMPOIECCOB B
OMOKOCHOI cucreme

- OOCHUBATHh W MPOrHO3UPOBATH ITOYBCHHO-
HKOOJIOIMYECKHE YCIOBUS

- HCIIOJB30BAaTh IIOYBY MAJId BO3ACJIBIBAHUA
CEIIbCKO-XO03SIHCTBEHHBIX KYJIBTYP

- HNPUMCHATH METOABI JUArHOCTHUKU
arpo()u3NYeCcKUX MpPOILEeCCOB

After successful
students will

- recognize the typical features of the soil-forming
process

- understand the reasons for changes in
agrophysical properties and processes in the
bioinert system

- assess and predict soil and ecological conditions
- use the soil for the cultivation of agricultural
crops

- apply methods of diagnostics of agrophysical
processes

completion of the course,

Ilpepexsuzummepi / Illpepexeuzumot / Prerequisites

MexaHuka, MOJIEKYIaNbIK (PU3HKA, STEKTP KOHE
MarHeTusM, ONTHKa

Mexanuka, MoJieKyJsipHas pusuka,
JJIEKTPUYECTBO U MArHETU3M, ONTHUKA

Mechanics, Molecular Physics, Electricity and
Magnetism, Optics
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Kypcmuinygovickauwamasmynol / Kpamkoe codepyrcanue xypca/ Coursesummary

TonbipakThiHpa3aTbIKKYPaMBbI.
Tonbipakpu3nKackIHBIHIPTENTi3aHIaPbI.
TonbIpakKypbUIBIMBI.
TonbIpakThIHKACHETTEPIHAHBIKTAY S TICTEPI.
TonbIpakTHIHHAKTHIOETI.
TonbIpaKTHIHBUIF A IbLIBIFBL.
TonbIpakTarbICyAbIHKO3FAIBICEL. T ONBIPAKTHIH
ra3z anMacybl. Cy KeCyXoHEOHBIHTOMBIPAKTAFbI
Tere-TeHIIT . Keurypusukacer.
TonblpakTabAbIpal TEIH3ATTAPABIHOEPLTYI.
TonbIpakThiH GU3NKA-XUMISUTBIKKACHETTEPI

@®a30BbIi cocTaB NMO4Bbl. PyHIAMEHTAIBHbBIC
3aKOHBl (pu3uku mouyB. CTpyKTypa TIOYB.
Mertonbl  OmpeneseHus CBOWCTB  IOYBBI.
VYienbHass TOBEPXHOCTh IOYB. BiaXHOCTH
MmouBkl. J[BUKeHUE BOJIbI B IOYBE. ['a30BbIi
oOMeH 1mo4Bbl. BogHBIN peku 1 ero O6aiaHc B
nouBe. Termnodusuka. [lepeHOC pacBOpUMBIX
BelIECTB B IMo4yBe. DUHMKO-XUMHYECKHUE
CBOICTBA ITOYB

Phase composition of the soil. Fundamental laws of
soil physics. Soil structure. Methods for
determining soil properties. Specific soil surface.
Soil moisture. The movement of water in the soil.
Soil gas exchange. Water conditions and its
balance in the soil. Thermophysics. Transport of
soluble substances in the soil. Physicochemical
properties of soils

Ilocmpexeusummepi / Ilocmpexeusumul/ Postrequisites

OHTIPICTIK MPAKTUKA, JUILTIOMJIBIK KYMBIC

IMPONU3BOACTBCHHASA JUTTIIIOMHAast

pabora

IIPAKTHKA,

Specialized practice, thesis

bazoapramasccemexwici / Pykosooumenwv npozpammot/ Programmemanager

Opaszanunosa JI.LK. \

Opa3zaannosa JILK.

Orazalinova D.K.

Ay bll Lapyaunuibl/ibleblH oazvl d)ll BUKA-XUMUAIBIK maJl ()tly ao0icm C’pi / Du3uKo-xumuueckue Memoovl AHAIU3A 6 CeNbCKOM Xo3aiicmee / P hyS ical and

chemical methods of analysis in agriculture

Oxymaxcamul / Yueonan yenv/ Purpose

KazipriyakpeITTaaybsuimapyambuTbIF bIHIaKOHESFbI
JBIMU3EPTTEYJIePACKEHIHEHKOIJAaHbUIAThIH
¢u3uka-
XUMUSIIBIK3EPTTEYQIICTEPIMEHKYMBICICTE Y TaF ]
BUTAPBIHATEPY

prUoOpeTeHne HAaBBIKOB PabOTHI ¢ Hambosee
IIMPOKO NMPUMEHSEMBIMU B HACTOSILEE BPEMsI
B CEIbCKOM  XO3HCTBE W  HAy4YHBIX
UCCIIeI0BAaHUSX (U3UKO-XUMUYECUKUMU
METOIaMH HCCIIEJOBAHHS

acquisition of skills to work with the most widely
used currently in agriculture and scientific research
physical and chemical research methods

Oxvimynomuoiceci / Pesynomamut o0yuenusn / Learningoutcomes

KypcerbicoTTiasikraraHHaHKeiliHOLTiMa Ty b1

Jap

- OHIMII TalAaydelH  (PU3MKANBIK  JKOHE
XUMUSIIBIK 9/1ICTEPiHIH Ti30eciH Oinen;

- AQHAIMTHKAIBIK  acmamnTaplblH  YKYMBIC

ITocJie 3aBepieHHUs Kypca 00y4yaromecs
oynyTt

- 3HaTb MEPECUCHb (1)I/ISI/I‘IGCKI/IX U XUMHWYCCKUX
METO/IOB aHAJIM3a MPOIYKLIUU

- TIOHWMATh ITPUHIUIIBI paboThI

After successful completion of the course, students
will

- know the list of physical and chemical methods
of product analysis

- understand the principles of operation of
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NpUHIUNTEpiH,  Oenruti  Oip

QIiCTEPIiH

AHAJIUTHYCCKHUX HpI/I60pOB, BO3MO>XXHOCTH H

MYMKIHIIKTEpI MEH KEeMIUUTIKTepiH, OJIapJbl | HEAOCTATKU TE€X WJIM WHBIX METOAOB, 00JIacTH
KOJIJaHy CcaJlachIH TYCIHE/]; WX IPUMCHEHHSI

- eJIey HOTIKENIEPiH OHJICYAIH | - TPUMEHITHIKCIIEPUMEHTAIbHBIE METOIBI U
AKCIIEPUMEHTTIK  OJICTEpPl MEH  TOCUIIEpIH | COCOOBI 00pabOTKH PE3yIbTaTOB H3MEPEHUI
KOJIJaHAaIbl; - UCIMOJB30BATh AHATTUTUYECKYIO
- MPaKTHKAIBIK KBI3METTC AHAIUTHKAIBIK | alliapatypy B MPAKTUYECKON JCATEIIEHOCTH
anmaparypaHbl ai1anaHaib, - aIanTHpOBATh CTaHIAPTHBIC MPUOOPHI IS
- 6enrini Oip SKCIIEPUMEHT HEMece Tallfay YUIH | [eleid KOHKPETHOTO OJKCIepUMEHTa WM
CTaHIAPTTHI KYPBUIFbLIApAB! OehimMaen i, aHaJn3a

- Genrimi Oip XUMUSUIIBIK €CeNTi MIeNIyiH THICT1

QIICIH TaHOaNIbL;
- OCBI TAJIJAy YIIiH KaKETTI 9/11CTi TaHAAN IbI.

- BBIOMpATh a/IeKBATHBIA METOJ JJIsl PELICHUs
KOHKPETHOW XMMHUYECKOH 3a1a41

- BbIOMpaTh HEOOOOIUMBIH METOAM  JJIs
JAHHOT'O aHAJIU3a

analytical instruments, the possibilities and
disadvantages of certain methods, their areas of
application

- apply experimental methods and methods of
processing measurement results

- use analytical equipment in practice

- adapt standard instruments for the purpose of a
specific experiment or analysis

- choose an adequate method for solving a specific
chemical problem

- choose irreplaceable methods for this analysis

Ilpepexsuzummepi / Illpepexeuzumot / Prerequisites

MexaHuka, MOJIEKYIalIbIK (PU3UKA, FIEKTP
YKOHEMarHeTU3M, ONTHKA

Mexannka, MOJICKYJIsIpHast (DHU3UKa,
3JIEKTPUYECTBO U MarHETU3M, OIITHKA

Mechanics, Molecular Physics, Electricity and
Magnetism, Optics

Kypcmuvinkvickawamasmynvt / Kpamkoe codepacanue kypca/ Coursesummary

Tannaynsig
XUMUSITBIKKOHE(DU3UKATBIKSIICTEPIHIHHET13T1IP

MHIUITEPI. TannaynplHMEXaHUKAJIBIK,
XpomaTorpadusbIKoaicTepi.
TepmorpaBumeTpus.

TanaayIbIHIEKTPOXUMUSIIBIKSIICTEPI.
TangayneiHOnTHKANBIKMICTepl.  JIIP  xoHe
AMP onicrepi.

¢duzuka-

OcHOBHBIE TPUHIIUTIBI PUIUKO-XUMUYECKUX U
(buzmyecKux METOJIOB
a"Hann3a.MexaHH4ecKHe,
XpomaTorpaduueckne
TepmorpaBumeTpusi. DNEeKTPOXUMHUYECKUE
MeToAnl aHamm3a. ONTudeckue  METOJbI
a"Hammza. Metonsl DI1P u JIMP.

METO/bI aHajJm3a.

Basic principles of physicochemical and physical
methods of analysis. Mechanical, chromatographic
methods  of  analysis.  Thermogravimetry.
Electrochemical methods of analysis. Optical
methods of analysis. EPR and NMR methods.

Ilocmpexeusummepi / Ilocmpexeusumul/ Postrequisites

OHIPICTIK MPAKTUKA, AUIIIOMJIBIK 5KYMBIC

IMPON3BOJACTBCHHASA
paboTta

ITpaKTHKa, JUITTIOMHAasA

Specialized practice, thesis

bazoapramarxcemexwici / Pykosooumenv npozpammot/ Programmemanager

OpazanunoBa JI.K.

\ Opaszaiannosa /LK.

Orazalinova D.K.
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Kaszipei 3amanzel ncapamolivicmany konyenuyuscotl Konuenyuu cospemennozo ecmecmsosnanus | Concepts of modern natural science

Oky maxcamul / Yueonan yenv/ Purpose

OpTYPIIiXKAPATHUIBICTAH yFBLUTBIMAAPBITYPFBICHIHA
HKOPIIaFaHOJIEeMI€TYTaCKO3KapaCTHIKAIBIITACT
BIPY, QJICMHIHFBUTBIMUOCHHECIHKAJIBIITACTHIPY

¢bopMupOoBaHHE IIEIOCTHOTO B3IMUIAa Ha
OKpYXKallui MHUP € TOYKH Pa3IMYHBIX
€CTECTBEHHBIX HayK, (JOpMUPOBAHHE HAYYHO
KapTUHBI MUpa

the formation of a holistic view of the world
around us from the point of various natural
sciences, the formation of a scientific picture of the
world

Oxvimynamuosiceci | Pesynemamorodyuenus | Learningoutcomes

KypcrbicoTTiasiKraraHHaHKeliHOlIiMa Ty b1
Jap

- JKapaTBUIBICTaHy FBUIBIMAAPBIHBIH  Oacka
FBUIBIMIAP apachIHAaFbl OPHBIH TYCIHE];

- TaOWFATTBl 3EPTTEYAIH OPTYPIi TOCiImepiHe
OarapJiaiibr,

- aCIIaH JIeHeNepi MeH aJlaMHbBIH IIBIFY TeTl MEeH
ABOJTIOIMSCHIH TYCIHE],

- OYKUT 9JeMHIH KYPBUIBIMBI MEH DBOJOIHSICHI
Typaibl TYCiHIKKE e 00Jabl;

- aJJaMHBIH FaJlaMJIaFbl OPHBIH TYCIHE/];

- FBUIBIMM TYHUETAHBIMFa He 00J1ajpl.

IMocne 3aBepuieHns Kypca o0yuyawuiuecs
oyayT

- IOHUMAaTh MECTO €CTECTBEHHBIX HAYK CPEIH
JIpYrUX HayK

- OPUEHTHUPOBATHCS B PA3JIMYHBIX MTOAX0AX K
W3YYEHUIO PUPO/IbI

- MOHUMATh MPOUCXOKIAECHUE U SBOJIIOLHUIO
HEeOECHBIX TENI U YEJIOBEKa

- HUMETh IMPEJCTABIEHUE O CTPYKType U
9BOJIIONMHY BceneHHoM Kak 1eaoro

- IIOHMMAaTh MECTO YelIoBeKa BO Beenennoi

- UMETh HAy4YHOE MUPOBO33PEHUE

After successful completion of the course, students
will

- understand the place of natural sciences among
other sciences

- navigate in various approaches to the study of
nature

- understand the origin and evolution of heavenly
bodies and humans

- have an idea of the structure and evolution of the
Universe as a whole

- understand the place of man in the Universe

- have a scientific outlook

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

dunocodus

| dunocodus

| Phylosofy

Kypcmuvinxoickawa mazmynot / Kpamkoe codeporcanue xypca/ Coursesummary

E>xenriepkeHueTTEpIeTiFbIIBIM.
OJIEMHIHKapaTbUIbICTaHY-FBUIBIMU
cyperTeMeciH jkacay. FbuibIMHpeBOIIOLMSIIAp.
OJeMHIHKa31pripU3uKaIbIKOEHHEC!.
OJIEMHIHKa31priacTpOHOMUSUIBIKOSHHEC.
OJEeMHIHKA31pTriONOIOTHSUTBIKKOPIHICI.
Tipionem.
JXapaTsuipicTany)KoHE00IaNIAKOPKEHUETTEP

Hayka B  muBHiIM3anusx  JIpPEBHOCTH.
Co3manne  €CTeCTBEHHOHAYYHBIX  KAapTUH
mupa. Hayunwie peBomtounu. CoBpeMeHHas
¢usnveckass kaptuHa wmupa. CoBpeMeHHas
aCTpOHOMUYECKAs KapTUHA MHpA.
CoBpeMeHHast Onoyioruveckasl KapTuHa MHUpA.
Mup xwuBoro. EcrecTBo3HHame u Oymyrue
10020:37 8107 KT20005051

Science in ancient civilizations. Creation of
natural-scientific pictures of the world. Scientific
revolutions. Modern physical picture of the world.
The modern astronomical picture of the world.
Modern biological picture of the world. The world
of the living. Natural history and future
civilizations

bazoaprama scemexuiici / Pykosooumenw npozpammul/ Programmemanager

Aynckunit M.M.

‘ Aynckunit M.M.

Dunskiy M.M.
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Acmponomusn / Acmponomusl Astronomy

Oky maxcamul / Yueonan yenv/ Purpose

CTyaeHTTep1iIaCTPOHOMHUSHBIHMIHACTTEPl  MEH
oicTepimMeH,
OHBIHTAPUXBIMEH)KOHEQJIEMHIHF bUIBIMUOCHHECIH

KaJIbIITACTBIPpYdar bIMAHbI3 AbIIBIFBIMCHTAHBICTBI
Py

O3HAaKOMJICHHE C 3aJadaMH HW METOJaMHU
ACTPOHOMUHU, €€ UCTOPUEN M 3HAYECHHEM IS
(hopMupOBaHUSA HAYYHON KapTUHBI MUPA

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

Oxvimynamuoiceci | Pesynemamotodyuenus | Learningoutcomes

KypcrbicoTTiasKTaraHHAHKeHiHOLTIM ATy b1
Jap

- KeHO1pacTpOHOMUSIIBIKECENTEP AIIICIIE/I;
acnanc(epachIMEHXYJIbI3AbIacIaH IbIOAF 1apIia
Wb,

- acmaH JieHeNepiHiH mnaiga OOyl
IBOJIIOIMSICHIH TYCIHE/];

- OJIEMHIH KYpaMbIH Oinei;

- OYKUI QJIEeMHIH KYPBUIBIMBI MEH 3BOJIOIHUSCHI
Typaibl TYCiHIKKE Ue 00Jabl;

- aJJaMHBIH FaJlaM/IaFbl OPHBIH TYCIHE/],

- FBUTBIMU YHHETAHBIMFa M€ 00Jabl.

MCH

IHocne 3aBepuieHns Kypca o0y4yaruuecs
oyayt

- pemiaTh
3a1a49u

- OpUEHTHUpPOBaThCA Ha HeOecHOU cdepe u
3BE3HOM HeOe

- TMOHUMATh MPOUCXOXKIECHUE U DBOJIIOIHUIO
HEOECHBIX Tell

- 3HaTh cocTaB Bcenennoi

- HUMETh TMPEJCTABIEHUE O CTPYKType H
9BOJIIONMHY BceneHnon Kak 1eaoro

- IIOHMMAaTh MECTO YelIoBeKa BO Beenennoi

- UMETh HAy4YHOE MUPOBO33PEHUE

HCKOTOPBLIC ACTPOHOMHNYCCKHEC

After successful
students will

- solve some astronomical problems

- navigate the celestial sphere and the starry sky

- 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 whole

- to understand the place of man in the Universe

- have a scientific outlook

completion of the course,

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

TeOpI/IﬂHHK MCXaHHKa

‘ Teop CTHYCCKasa MCXaHHUKa

| Theoretical mechanics

Kypcmuvinxoickawa mazmynot / Kpamkoe codepocanue Kypca/ Coursesummary

Kipicne. Cdepanblk acTpoHOMHUS HeTri3zepi.
ACTPOHOMUSIHBIHITPAK THKAITBIKECETITEPI.
IpreniactpomeTpusiHbIHKENHOIpecenTepi.
[TnaneTanapapIHKOPIHETIHKOHEHAKTHIKO3FAIIBIC
pl. Xep MeH AWnbIHKO3FabIChl. TyThLTY.
JKanmel rpaBUTALUSA
3aHpDKOHEacIIaHMEXaHUKAChIHBIHHET13/1epi.
Actpoduzuka sxicrepi.
ACTPOHOMUSUIBIKKYpaJIIap MEH

Beenenue. OcHOBBI chepuueckoi
ACTPOHOMHUHU. [IpakTrueckue 3a/1auun
ACTPOHOMHUHU. Hexotopsie 3a/1aun

(¢byHIaMeHTanbHON acTpomeTpuu. Bunumeie
U JICHCTBUTEIIbHBIE  JBW)KCHHS  IUIAHET.
JBrxenne 3emnu u JIyHbl. 3aTMeHHsI. 3aKOH
BCEMHPHOTO TATOTEHHUS U OCHOBBI HEOECHOM
MEXaHUKH. Mertob1 acTpopu3uKm.
ACTPOHOMMUYECKHE WHCTPYMEHTBI U METOJBI

Introduction. Basics of spherical astronomy.
Practical tasks of astronomy. Some tasks of
fundamental astrometry. Visible and actual
planetary motions. Movement of the Earth and the
Moon. Eclipses. The law of universal gravitation
and the foundations of celestial mechanics.
Astrophysics methods. Astronomical instruments
and methods of observation. Solar system: planets
and their satellites. Solar system: asteroids, comets,
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OakpLIayd IicTEPI. Kymxkyiteci: | nabmogenuii. Connednas cuctema: ruiaHeTsl | meteors and meteorites. The sun. The nature and
TUIaHETAJIAPIKOHEOIaPABIHCEPIKTEDI. u wux coyraukd. Connewnas cucrema: | evolution of stars. Our Galaxy. Fundamentals of
Kymxkyiieci: acTepouaTap, KOMeTasap, | acTepOH/Ibl, KOMEThI, METCOPhI M MeTeopuThl. | Extragalactic ~ Astronomy and Elements of
METEOPUTTEPKIHEMETEOPUTTED. Ky#. | Connne. ITpupoaa u 3Bomonus 38€3a. Hama | Cosmology
XKynaei3napapiHTaOuraThl MeH 3BOMOUMSACHL. | ['amaktuka.  OCHOBBI  BHEraJaKTHYECKOU
biznig ~ Tlamakruka. DKCTparalakTHKAIBIK | aCTPOHOMHH U 3JIEMEHThI KOCMOJIOTHH.
aCTPOHOMHS HETI3/IepiKIOHE KOCMOJIOTHSI
HJIEMEHTTEDI.
Ilocmpexeusummepi / Ilocmpekeusumul/ Postrequisites
Actpodusuka Herizaepi | OcHoBHI acTpodu3uKH | Basics of Astrophysics
bazoapnama scemexwici / Pykogooumenv npozpammol/ Programmemanager
Aynckuid M.M. JAynckuiid M.M. Dunskiy M.M.

Kacwvin snepzemuranviyy pusuxanwvix nezizoepi / @uzuueckue ocnoewt 3enénou snepzemuxu / PhysicalbasicsofGreenpowerindustry

OKy maxcamul / Yueonan yenv/ Purpose

HKOJIOTHSUIBIK Ta3a'>Kachll' »Heprus Kesuepi
MeH (U3HMKaNbIK KaruaaTrrap >KOHE OHBI aiy,
KMHAKTay ’KOHE TachIMallfiay Typabl O11iM MeH
TYCIHIKTEp/l1 KaJIbINTAaCThIPy

(dbopMHUpOBaHNE 3HAHUH M NpeJCTaBIeHUH 00

HCTOYHUKAX AKOJIOTHYECKU YUCTOU
«3eNEHON»  SHepruM M (U3NYECKUX
MPUHIIMIIAX u eé MOJIyYEHus,

aKKyMYJIMPOBAHUHU U TPAHCHOPTUPOBKH

formation of knowledge and ideas about the
sources of environmentally friendly "green" energy
and physical principles and its receipt,
accumulation and transportation

Hamuoicect / Pesynomamot 06yuenus / Learningoutcomes

Okbimy
Kypcrsi coTTI asiIKTaraHHaH KeHiH
oiniManymbLIap
- DHEPIUsSHBIH  JKOJOTHUSAJBIK  TYpPJEPiHIH
cumarraMaigapbl MEH  e3repy  NPUHIUIIH
TYCiHei;

- KachUT DHEPrus Koe3AEepiH TYPIACHIIPYIIH

CXeMallapbl MEH TEXHHUKAIbIK KypajlgapblH
3epTTEYAIH TMPaKTHUKAJIBIK JaFdbliapbl  MeEH
o/licTepiH KOJIJaHAaIbI,

- JKachUl DHEPreTHKa KOHJIBIPFbUIAPHIHBIH

IMocae ycmemHoro
o0yyarommecsi OyayT
- TOHMMAaTh XapaKTEPUCTUKU M MPUHIUI
npeoOpazoBaHUs JKOJIOTMYHBIX BHUJIOB
SHEeprun

- TNPUMCHATHL TMPAKTHYCCKUC HaBBIKU U
METOAMKH UCCIIEIOBaHMS cXeM u
TEXHUYECKUX  CpPEACTB  IpeoOpa3oBaHUs
3e7EHBIX UCTOYHUKOB SHEPTHH;

- OOCHHMBATb M aHAJIM3UPOBATH PC3YJIbTAThI

3aBepuIeHHs] Kypca

After successful
students will

- understand the characteristics and principle of
converting green energy

- apply practical skills and methods of researching
schemes and technical means for converting green
energy sources;

- evaluate and analyze the results of experiments
on calculating the parameters of green energy
installations

completion of the course,
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napameTpJiepiH ecentey OOWBIHINA KYpri3iireH
HKCIEPUMEHTTEP/IIH HOTHXKEJIepiH Oaranay KoHe
Talgalab];

- JKachUl DHEPreTHKa CaJachIHAAFbl HETI3ri
OHJIIPICTIK PeCypCTapAblH KYHBIH aHBIKTAY KOHE
Oaranay OolibIHIIA ic-1mapanapsl
JKOCTapiaansl;

- CBIHU OWJIay JaFJbUIapbiHa He O0Iabl;

- JKachlUl SHEPrUsl KO3JIEPiH 3epTTEHIl KOHE
TaHIay AJITOPUTMICPIH KyPaCThIPAIbI.

HKCHEPUMEHTOB [0 pacyeTy HapaMeTpoB
YCTaHOBOK 3€JIEHON SHEPreTUKH

- IUIAHUPOBATh MEpOIPUATUS o
OIIPEICIICHUIO CTOMMOCTHOU OLICHKHU
OCHOBHBIX ITPOM3BOJICTBEHHBIX PECYPCOB B
001acTH 3eNEHON SHEPTreTUKH

- o0sagate  HaBbIKAMM  KPUTHUYECKOTO
MBIIIJICHU A

- COCTaBJIAITh AITOPUTMbI HCCIEIOBaHUA U
110/100pa 3e71EHBIX HCTOUHUKOB SHEPTUU

- plan activities to determine the cost and estimate
of the main production resources in the field of
green energy

- possess critical thinking skills

- draw up algorithms for research and selection of
green energy sources

Ipepexsuzummepi / Ilpepexsuzumot / Prerequisites

DNeKTpIMHaAMHKa

‘ BHCKTPO):[PIHaMI/IKa

| Electrodynamics

Kypcmuvingvickauwa mazmynot / Kpamkoe codepacanue Kypca/ Coursesummary

Hoctypni  sHeprust  Ke3aepi. IKOJOTHUSIIBIK
MoceJenep. XKaceu1  sHeprus  Keszepi.
[MaiinananynelH ~ SKOJOTHSIJIBIK — aCHEKTLIepi.
XKacbul sHeprus Ke3JaepiH MEXaHUKAJIBIK, JKbLITY
YKOHE DJICKTP PHEPTHUSChIHA TYPJICHIIPY dIiCTEPI.
OHJIIPICTIK pecypcTap/iblH KYHbIH Oarajnay >koHe
Oamama SHepreTukanblH  Oomnamarel. Ky
sHepretukacel. Ken sHeprerukacel.  Kimi
THIIPO’HEPTETHKA. [ eoTepMalblK ~ JHEPTHSL.
bruomacca sHepruscol.

TpanuunoHHbIE HMCTOYHUKHU SHEPTUH.
DKOJOTHYECKHE POOJIEMBI. 3enéupie
HWCTOYHUKU SHEPTUH. DKOJIOTHYECKHE
ACTICKTBI UCIOJIb30BaHU. CniocoOsr

npeoOpa3oBaHusl  3€NEHBIX  HCTOYHUKOB
SHEPTMM B MEXAaHUYECKYIO, TEIUIOBYI0 U
ANEKTPUYECKyI0  dHepruto.  CToOMMOCTHas
OLIECHKa TPOU3BOJACTBEHHBIX pPECYpPCOB U
MEePCIEKTUBBl ATBTEPHATUBHON HIHEPTETUKH.
Conneunass »Hepreruka. BerposHepreTuka.
Marnass ruaposHepretuka. ['eorepmanbHas
9Heprusi. JHeprusi buomacc

Traditional energy sources. Ecological problems.
Green energy sources. Environmental aspects of
use. Methods for converting green energy sources
into mechanical, thermal and electrical energy.
Cost estimate of production resources and the
prospects for alternative energy. Solar energy.
Wind power. Small hydropower. Geothermal
energy. Biomass energy

bazoaphama rcemexuici / Pykoeooumenwv npozpammut/ Prog

rammemanager

BaaenroBa A.1IO

| BasenroBa A.1O

Kacorn snepzemuranviyy 2.1exmpondvl Kypanoapul / Inekmpounvie npudopul 3enenou Inepzemuru / Green Energy electronic devices

Oxy maxcamul / Yueonas yenv/ Purpose

(bUMBUKAHBIH OJIAPJBIH KBI3METIH CHIATTANTHIH
HEri3ri 3aHfgapblH KOJJaHy apKbUIbl JKaChLI
SHEPTeTHUKa CaJlaChIH/IaFbl 3aMaHayH
AIEKTPOH/IbI KOMITOHEHTTEP/ KOJIIaHY

OBJIAJICHUEC METOJaMH MMPUMCECHCHUA
COBPEMEHHBIX 3JIEKTPOHHBIX KOMIIOHEHTOB B
o0jacTu  3el€HOM  DHEPIreTUKH, IyTeM
NPUMEHEHHsT OCHOBHBIX 3aKOHOB (DU3HKH,

mastering the methods of using modern electronic
components in the field of green energy, by
applying the basic laws of physics that describe
their functioning
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OMICTEPIH UTEPY

‘ OIIMCBIBAIOIIMX X q)YHKI_II/IOHI/IpOBaHI/Ie

Okvimy namuceci / Pezynomamut ooyuenusn / Learning outcomes

Kypcrbl coTTi asiKTaraHHaH KeHiH
OiiMaaymbLIap

- JKachUl ~ JHEPreTUKAHBIH  AJICKTPOHJBIK
acmanTapbIHBIH JKYMBIC icTeyiHe OalJaHBICTHI
KYOBLIBICTAP ILIH MOHIH TYCIHE/I];

- JKachUl ~ JHEPreTUKAHBIH  AJIEKTPOHJBIK
acTanTapblH MaiaaIaHy IbIH KYMBIC )KOHE IICKT1
PEXKUMICPIH eCenTei i,

- JKachUl ~ JHEPreTUKAHBIH  AJICKTPOHJBIK
acranTapbIHbIH napameTpJiepin OakpLIay
KYPBUIFBUIAPBIHBIH JKYMBIC ICTCY TPHHIIMITT MECH
MPUHIMITIK CXEMachl Typajibl TYCIHIKKE He
0oauml;

- JKachlll ~ DHEPreTHKAaHBIH  3JCKTPOHIbI
KypaJlJapblH TaHOaNay XKoHE Oenriiey KyheciH
TYCiHeni;

- JKaHApPTBUIMAIIBI  DHEPTeTHKAHBIH  HAKTHI
€cenTepiH INemly YIIH KaHgad pga  Oip
ANEKTPOHABIK KYPBUIFBUIAP/IBIH  KOJIaHBUTYBIH
CBIHU Oaramanipl;

- KaiiTa 3apsaTajaThlH OaTapes MHBEPTOpJIapbl
MEH KOHTPOJUIEPJIEPIHIH CXeMalapblH Tallal bl
JKOHE K00aIalIbL,

- DHEPTUSHBI YHEMJICY JKOHE JKAaChblUl DHEPreTHKA
KYPBUIFBUIAPBIHA KOJJIAHBUIATBIH CAHJIBIK KOHE
AQHAJIOTTBIK MHUKpOCXEMAallap CepHSChl Typabl
TYCIHIKKE U€ 00JIaIbl;

- KYIITIK 3JIEKTPOHUKA KYPBUIFBUIAPBIHBIH KBLTY
€CenTey IICTePIH MEHIEPEIi.

IMocne 3aBepuieHns Kypca o0yuyawuiuecs

oyayr

- HIOHUMATh CYIIHOCTD SABJICHHUHU, CBA3AHHBIX C
(GYHKIIMOHUPOBAHHEM AIIEKTPOHHBIX
puOOPOB 3€JICHOM YHEPTEeTUKY;

- PacUUTHIBATD paboune u
MpeaACIIbHBICPCIKNMbI OKCILTyaTauuun
ANEKTPOHHBIX npubopoB 3eJICHOM
JHEPTETUKHU;

-  UMETh MNPEACTaBICHHE O MPUHIUIIC
JEUCTBUA W NPUHUUIHAIBHOM  CXeMe

YCTPOMCTB KOHTPOJIS napamMeTpoB
AIEKTPOHHBIX pudOpoB 3€JICHOU
SHEPIeTUKHY,

- IIOHUMAaTh CHUCTEMbI MAapKHUPOBKH u
0003HauECHHUS AIIEKTPOHHBIX npubopoB
3€JICHON DHEPIeTUKH;

- KPUTHYECKU OLICHMBATh NPUMEHUMOCTD TEX
HWJIM HHBIX OJCKTPOHHBIX HpI/I60pOB JIIA
peleHHs] KOHKPETHBIX 3a1a4B0300HOBIIIEMON
DHEPreTHKY;

- aHaJM3UPOBATh U IPOEKTUPOBATH CXEMBI
HWHBEPTOPOB U KOHTPOJUIEPOB
aKKyMYJISITOpHBIX OaTapeit

- UMETh MPEJCTABIEHUE O CepUiX LHUPPOBBIX
U aHAJIOTOBBIX MHMKPOCXEM, IPUMEHSEMBIX B
YCTpOMCTBaX 3HEProcOEpexeHus] U 3eIeHOU
SHEPreTUKU

- BJIaICTh ME€TOAaMHU TCIIJIOBBIX paCuC€TOB
YCTPOMCTB CUIIOBOM DJIEKTPOHUKHU

After successful completion of the course, students
will

- understand the essence of the phenomena
associated with the functioning of electronic
devices in green energy;

- calculate the operating and limiting modes of
operation of electronic devices of green energy;

- have an idea of the principle of operation and the
schematic diagram of devices for monitoring
parameters of electronic devices of green energy;

- understand the labeling and designation systems
for green energy electronic devices;

- critically assess the applicability of certain
electronic devices for solving specific problems of
renewable energy;

- analyze and design circuits of inverters and
battery controllers

- have an idea of the series of digital and analog
microcircuits used in energy saving and green
energy devices

- master the methods of thermal calculations of
power electronics devices

Ilpepexsuzummepi / Ipepexeusumet / Prerequisites
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DJIEKTp KOHE MarHETHU3M

‘ BHCKTpI/I‘ICCTBO 1 Maru€tTmusm

| Electricity and magnetism

Kypcmuingvickawa mazmynst / Kpamkoe codepicanue kypca/ Coursesummary

doTO TYpASHIIPTIIITEP, KYIITIK 3JICKTPOHHKA

AJIEMEHTTEPi, KYIITIK TpaH3UCTOpIap MEH
AMONTAp, AKKyMYJIATOp OaTapesiapbl, KYIITIK
AJIEKTPOHUKA KOHTPOJUIEPIEPIHIH
MHKpPOCXEeMaJapbl

doronpeodpazoBaTesid, 3JIEMEHTHl CHIIOBOM
SJEKTPOHUKH, CHUJIOBBIE TPAH3UCTOPHI U
JTUO/JTBI, aKKyMYJISITOPHbIE Oarapen,
MHUKPOCXEMBI KOHTPOJIJIEPOB CHJIOBOM
ANEKTPOHUKHU

Photoconverters,  power electronics, power
transistors and diodes, storage batteries, power
electronics controller chips

bazoaprama scemexwici / Pykoeooumensv npozpammut/ Prog

rammemanager

Maptsinwk 10.11.

\ Mapreiniok 1O.I1.

MartyniukYu.P.

Mamepuaamany / Mamepuanoseoenue | Material science

OKy maxcamul / Yueonan yenv/ Purpose

(1)I/I3I/IKa'XI/IMI/I$IJ'IBIK KaCI/ICTTCpiH 3CPTTCY KOHC

HU3YyUCHUC (bPISI/IKO'XI/IMI/I‘IeCKI/IX CBOMCTB U

the study of physical and chemical properties and

Ka3ipri 3amMaHfbl MaTepHalgapAbl KOJJIaHy, | IPUMCHEHHE COBPEMEHHbIX  Marepuaios, | the use of modern materials, the assimilation of
JNIEKTPOHIBIK ~ TEXHUKAAa, paJHOTEeXHHKaJa | yCBOCHHE METOJ0B MpuMeHeHus marepuanoB | methods of using materials in electronic
KOHE  paJMOICKTPOHMKAZAa MaTepuayJap/bl | B JJIEKTPOHHOW TEXHHUKE, paauoTexHWKe u | engineering, radio engineering and radio
KOJIZIaHY OMIICTEPiH MEHIepy PaTOdICKTPOHUKE electronics

Okbimy namuceci / Pezynomamut ooyuenusn / Learning outcomes
KypeTbl coTTI asKTaFaHHAH keiiin | [Tocie 3aBepmenns kKypca odyuyawmmuecst | After successful completion of the course,
oiriMasymbLIap oyayT students will
- MatepHaiapaa OOJIBIN JKaTKaH | - MOHUMATH CYIIIHOCTb spienHwmii, | - understand the essence of the phenomena

KYOBUIBICTapIbIH MOHIH TYCIHE/];

- Marepuanaap/sl naijagaHyablH KYMbIC JKOHE
IIeKTI ~ peXUMJAEpPIH  ecenTey  SAICTepiH
KOJIJaHAIbl;

- DIIEKTPOHJBIK TEXHHWKA MaTepHalapbIHBIH
napameTpIiepid OaKblIaiIbl;

- MeTalAapAbl, TUDJIEKTPIIK XOHE KapThUIal
OTKI3TIII  MaTepuaiiapisl TaHOanay JKoHE
Oenriney Kyhenepin TyCiHeIl;

- HAaKThl ecenTepii mienmry ymiH Oenriai Oip

MIPOUCXOAAIIMX B MaTepuaiax

- HUCNOJIb3yeh METOBl pacueTa pabodyux Hu
MpEAEIIbHBIX PEXKUMOB JKCIUTyaTaluuu
MaTepHajoB

- KOHTPOJMPYET NapaMeTpbl
JJIEKTPOHHOU TEXHUKHU
-[IOHMMaTh  CHCTEMBI  MAapKHpPOBKHM U
0003HAYEHHs METAJIOB, AUIIEKTPUUECKUX U
ITOJIYITPOBOTHUKOBBIX MaTE€pPHAJIOB

- KpUTUYECKU OLEHUBATH IPUMEHUMOCTb TEX

MaTepuasoB

occurring in materials

- use methods for calculating the operating and
limiting operating conditions of materials

- control the parameters of electronic equipment
materials

- understand the marking systems and designations
of metals, dielectric and semiconductor materials

- critically evaluate the applicability of certain
materials for solving specific problems;

- understand the band structure of a solid in
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MaTepHaIIapAbIH KOJIJIAHBLTYBIH CHIHU
Oaramaimsl,

- MaTepUaIapablH ANMEKTPOPU3UKAITBIK
KacHeTTepiHe KATBICTEI KaTrThl  JIEHEHIH

altMaKTBIK KYPBUIBIMBIH TYCIHEI;
-(eppomarneTukTep MeH (peppoMarHeTUKTEPIiH
’KYMBICBIHA OailIaHBICTHI MarHuTTiK
iamMajap/pl €CeNnTeu ajasl.

WIN HHBIX MaTepHalioB
KOHKPETHBIX 3a/1a4;

- TIOHMMaTh 30HHYIO CTPYKTYPY TBEpPAOTO
TeJla TPUMEHHUTEIBHO K AJIEKTPOYU3NIECKIM
CBOIMCTBaM MaTEpPHAIOB

- pacyeThIBaeT MarHUTHBIC BEJTUYUHBI,
CBsI3aHHBIE C ()YHKIMOHUPOBAHHEM
(bepprMarHeTukoB 1 (heppoMarHeTHKOB

1 pCHICHUsA

relation to the electrophysical properties of
materials

- calculate magnetic quantities associated with the
functioning of ferrimagnets and ferromagnets

Ipepexsuzummepi / Ilpepexeuzumot / Prerequisites

PaunoOaiiyiaubiC )KoHE TEIECBUACHUE

‘ PaI[I/IOCBﬂBI) " TCJIICBUACHUC

| Radio communication and television

Kypcmuingvickauwa mazmynot / Kpamkoe codepycanue Kypca/ Coursesummary

Marepuanmap Typajibl HETI3TI  MOIiMeTTep.
OTKI3rimTepAeri (PU3UKAIBIK MPOLECTep KOHE
OJIapJIbIH KacWeTTepi. OTKI3rim marepuaiiap.
Meranapabl KOJIIaHYy. Kaprbinaii
OTKI3TimTepAeri (HU3MKaIBIK TMPOLECTEp KOHE
oJlapAbIH Kacuerrepi. JKapTeuiaii eTKi3rimTep/ai
KOJIJIaHy. ITaccusTi JKoHe aKTUBTI
TUDIIEKTPUKTED. Omnappaarsl (bU3HKaATBIK
mporecTep  KoHE  KOJJaHy.  Mar"urTik
MaTepuaiIapAarsl PU3UKAIBIK MPOIeCTep JKOHE
OJIapAbIH KacHeTTepi. Marsaurrik
MaTepuaIaapabl KOJIIaHy.

OcHOBHBIE  CBeIEHHUSA O  Marepuaiax.
dusnyeckue NpouecChl B MPOBOJHUKAX U UX
cBoricTBa.lIpoBOTHMKOBEIE MaTepUAJIBL.
[Ipumenenune METAJIJIOB. dusnyeckue
IIpOLIECCHl B IOJYNPOBOAHMKAX U  HX
cBoiicTBa. [IpuMeHEHME IOIYIPOBOIHUKOB.
[laccuBHBIE ¥  aKTUBHBIE JAMAJICKTPHUKH.
DU3nYeCKUE MPOLECCH B TUIIIEKTPUKAX U UX
npuMeHeHne. @Dusnyeckue MIpoLEcChl B
MarHMTHBIX MaTepuajgax M HX CBOMCTBA.
[IpumeHeHre MarHUTHBIX MaTEPHUaJIOB

Basic information about materials. Physical
processes in conductors and their properties.
Conducting materials. Application of metals.
Physical processes in semiconductors and their
properties. Application of semiconductors. Passive
and active dielectrics. Physical processes in
dielectrics and their application. Physical processes
in magnetic materials and their properties.
Application of magnetic materials

bazoaprama rcemexuiici / Pykosooumens npozpammel/ Programmemanager

Mapreinmok 1O.I1.

\ Mapteinok HO.I1.

MartyniukYu.P.

Konoanoanwt pusuxa / Ilpuxknaonas gpusuxa / Applyingphysics

Oky maxcamul / Yueonan yenv/ Purpose

(bu3HKaIbIK3aH1apIbIHOMIPAEKOIAAHBUTYBITYpA
JIBITYCIHIKKAJIBIIITACTHIPY,
CTYIEHTTEPAITEOPUSITBIKOTIMIEPIHITPAKTHKAIIBI
KecenTepAillenyJeKOIAaHyFayHpery.

(dbopMupoBaHue MIpeICTaBICHUS 0
IPUMEHUMOCTH  (DU3MYECKHX 3aKOHOB B
KU3HU, HAyYUTh CTYACHTOB MCIIOIb30BaTh
TEOPETUYECKME  3HAHHA B PELICHUU
MIPaKTUYECKHX 3aJ1au.

formation of an idea of the applicability of physical
laws in life, teach students to use theoretical
knowledge in solving practical problems
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Oxvimynamuosiceci | Pesynemamorodyuenus | Learningoutcomes

Kypcrbi COTTIasiIKTaFAHHAH KeiiH

olmiMaymbLIap
OeeKkTepAioHIe YA H3aMaHAYHIICKTPO(hU3HKa
JIBIKOIICTEPIHAYPHICTAH1aY>KOHEY ThIMIbINaN 1l
aHaJIbI;

- MEXaHU3MHIH,  KYPBUIFbIHBIH
KYPBUIFBIHBIH ~ (PU3UKAIBIK  KYMBIC
MIPUHIIMITH aHBIKTANIbI;

- MEXaHW3MJEpJeri KO3Fayllbl KYIITep MeEH
KeJIepri KyIITepiH aHbIKTaMIbI;

- MamuHaJlap MEH ammaparrap >XYMBICHIHBIH
TUIMIUTITIH aHBIKTANAIBI;

- MEXaHHU3MHIH JKaJITBbI )KYMBIC iCTey MPUHIIUITIH
CHUITATTAM b

HeMece
icrey

MeXaHU3MEepAETiKYILTepAIHTapaTybIHOaFanam g
BI.

ITocJie 3aBepiieHHs1 Kypca 00y4yarommecs
oynyTt

- OCYIIECTBJIATH TMPABWIBHBI BBIOOp U
paIMoOHaIbHO HCIIOJB30BaTh COBPEMEHHBIC
IIEKTPOPU3NUECKHE METOABl  00paboTKH
neranein

- ompenenaTh GU3NYECKU MPUHIUI PaOOThI
MEXaHu3Ma, Npudopa WIM ammapara, 4YTo

MO3BOJIIET  JIETKO ~ aJalTHPOBAThCS B
OTPOMHOM HX Pa3HO00Opa3uu
- ONpenensaTh MIBIKYIINE CHJIBI W CHIIBI

COIIPOTHBIICHUS B MEXaHU3MaX
-onpeneniaTh 3QPEKTUBHOCTh PAOOTHI MaITMH
Y anmnapaToB

-OIMCaTh o0t MIPUHITATT paboThl
MeXaHn3Ma

-OII€HUBATh pacnpezeneHue CHII B
MeXaHN3Max

After successful
students will

- make the right choice and efficiently use modern
electrophysical methods of processing parts

- determine the physical principle of operation of a
mechanism, device or apparatus, which makes it
easy to adapt in a huge variety of them

- determine the driving forces and resistance forces
in the mechanisms

-determine the efficiency of machines and devices
- describe the general principle of the mechanism

- evaluate the distribution of forces in the
mechanisms

completion of the course,

Ilpepexsuzummepi / Ilpepexeusumut / Prerequisites

Mexanunka

‘ Mexanuka

| Mechanics

Kypcmuinkvickawa mazmynst / Kpamkoe codeprcanue kypca/ Coursesummary

OU3MKaHBIHKOJ1aHOATBICUTIATI.
MexaHuKaIarpIKyIITED.
CepniMIiKyILITEpKOHEOIAPABITEXHUKAAAKOIIaH
y. COKKBI. Yiikenickym.Kynon
AMaHTOH(}OPMYITACEIKOHEOHBIHCANIIAPHI.
KemnikkypangapbIHbIHKO3FaIbIC(U3UKACHI.
YiikenickyIriHiHe3repyi.MexaHuKalbIK SHepIrus
KOHE OHBI KUHAKTAYSIiCcTePi.
TexHukanarplaybITKyAP.
TexHUKanaFbIMHEPIUSAKYILTEDI.
AMNHaJIMaJIBIKO3FAIBICKOHE

OHBbI

[Ipuknagnoit xapakrep ¢usuku. Cunbl B
MEXaHUKe. YTIPyrue CUibl U HCIOIb30BAHKE
ux B TexHuke. Ynap. Cuna tpenus.@opmyna
Kynona — AmanToHa u ee cinenacteus. Pusuka
JBUKECHMUSI TPaHCIOPTHBIX CPEICTB.
N3menenne cunel  TpeHus.MexaHudeckas
JHEPrusl U METOAbl €€ aKKyMYJIHpPOBaHMSL.
Konebanus B Texnuke. Cuibl MHEPUUH B
TEXHUKE. BpamarenpbHoe IBMKEHHE U €T0
WCIIONB30BAaHUE B TEXHUKE. [mapocrarnka.
I'mppongunamuka.  CMaunBaHME M HE

The applied nature of physics. Forces in
mechanics. Elastic forces and their use in
technology. Hit. Friction force. Coulomb -

Amanton formula and its consequences. Physics of
vehicle movement. Change in frictional force.
Mechanical energy and methods of its
accumulation. Fluctuations in technology. Forces
of inertia in technology. Rotational movement and
its use in technology. Hydrostatics.
Hydrodynamics. Wetting and not wetting.
Capillary phenomena. Thermal expansion. Heat
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TEXHUKAAKOJIaHy. 'mapocraruka.
IMuapoannamuka. CynayxxoHecynamay.
KanunsapaslkyObLIbIC. KbL1yIpIHKEHETO1.
Keury oepy.

DnekTpAeHAIpYAITeXHUKaakoaany. OMkoHe

Kupxropd 3aHJIapbIHTEXHUKA/IaKOJI/1aHy.
DIeKTPOMAarHUTTEPKOHEOIaP b
MCH TCXHHUKAAAKOJIAaHYy. OnTtHka KOHCOHBIH
Texnukagakongany.
PannoakTHBTI3aTTapIBITEXHUKATAKOIIAHY.

adBTOMATHKa

cMmaunBanue. KanwisipHeie SIBJICHUSL.
TeruoBoe  pacmmpenue. Terutonepenaya.
[IpuMeHeHre SJCKTpU3aMK B TEXHUKE.

[Mpumenenne 3akoHoB Oma u Kupxrodda B
TEXHUKE. DJIIEKTPOMArHUTHl U KX TIPUMCHECHUE
B aBTOMATHKE U B TexHHUKe. OnTuka u eé
NpUMEHEHHEe B  TEXHHKE. [IpuMeHEeHue
PaIMOAKTUBHBIX BEIIECTB B TEXHUKE.

transfer. The use of electrification in technology.
Application of Ohm's and Kirchhoff's laws in
technology. Electromagnets and their application in
automation and  technology. Optics and
itsapplication in technology. The use of radioactive
substances in technology

bazoapnama scemexwici / Pykogooumenv npozpammol/ Programmemanager

IToe3:xanoB B.M.

TToe3:kasioB B.M.

| Poezzhalov V.M.
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