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Kipicne

OJIEKTUBTI TIOHJEP KaTaJloTbl OKBITYJBIH KPEAUTTIK JKyheci OoMbIHIIA
KYpacTbIpbUIabl. JJEKTUBTI TOHAEP KaTalorbl >KYWEJIeHreH TaHaay OOMbIHIIA
MOHEP TI3IMIH kKOHE OJIapIbIH KbICKA CHUIIaTTaMaChlH KapacThIPabl.

CTyneHT MaMaHIBIKTApIblH  MIHJICTTI  KOMIIOHCHT/’KOFaphl OKY  OpHBI
KOMITOHEHTIHIH MMOHJIEPIH MEHIE€PYMEH KaTap, YChIHBUIBIN OThIpFaH TaHJay OOMBIHINA
MIOHJEP/I1 TaHAI aTyhl THIC.

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

Kypmerti crygentrep! biniMm Oepy TpaeKTOPUACHIHBIH OIpTYTaCThIFBIHBIH
oimacteipbutybl  Ci3fiH OoJialllakTa MaMaH pPETIHJE KOCIOM JaillbIHABIFBIHBI3IBIH
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 O0fibIHIIIA JTEKTUBTI MOHAEPi 00.ry/
PacnipenesieHne 3J1eKTUBHBIX THCIUILUINH 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 aHTHKOPPYNIHMOHHON KynbTypsl / Basics of Law and Anti-Corruption Culture

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

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

Kembacusuisik Heriznepi / OcHoBsl tuaepersa / Basics of Leadership

AxmapatTsl 6epiiic xyienepi / Cucremsl nepeaaun uadopmaiuu / Data
transmission system

KOH,Z[eHI_[aCI/I}IJ'IaHFaH KYfI (1)1/131/11<acm / ®dusuka KOHACHCUPOBAHHOI'O COCTOAHUA /
Matter Physics

ApHaiibl MaKcaTTap YIIiH meT TiTi / IHOCTpaHHBIN A3BIK IS CTICUATBHBIX Lenel /
Foreign language for specific purposes

bazansik arputineid Timi (B2 neHreiii) / ba3oBeiii aHrmiickuii S36IK (ypoBeHb B2) /
Basic English (level B2)

Teopusinbik Mexanuka / Teoperuueckas mexanuka / Theoretical Mechanics

Y3nikci3z Mmexanuka / Mexanuka crutomHbix cpeft / Continuum mechanics

PannoOaiinansic xxoHe TeneBuneHie / Pamgmnocssasp u tenesuaeune / Radio
communication and television

Onieyil TEXHUKA XKOHE JIILIEeY IIH *Kalibl Teopusachkl / O0miast Teopus n3MepeHuit
u u3meputenbHas TexHuka / General theory of measurement and measuring
technique

ATomapik ¢pusnka / Atomuas ¢pusuka / Atomic Physics

Actpodusuka Herizaepi / OcHoBsl acTpodusuku / Basics of Astrophysics

Snponsik ¢pusuka / Anepnas ¢puzuka / Nuclear Physics

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

PagnoTexnuka OoiibiHia npakTukyM / [IpakTikym no paguorexuuke / Practice
radio engineering

DnexkTpoTexHuKa OoibiHIIA TpakTukyM / [IpakTukym mo snekTporexHuke / Practice
electric engineering

Muxkponporeccopiiblk TexHHKa / MUKponpoleccopHast TeXxHUKa / Microprocessor
technology

Onexrporexnuka / Dnekrporexnuka / Electric engineering

Monynb 1 ArpouHXUHUPUHT / ATpOMHXUHUPUHT / Agroengineering
Arpodusuka / Arpodusuka /Agrophysics

AybUI IapyalIbUIBIFBIHAAFE (PU3UKA-XUMUSUIBIK Tajiay dfictepi / Pu3uko-
XUMHUYECKHE METObI aHan3a B celIbckoM xo03stiicTBe / Physical and chemical

5,5




methods of analysis in agriculture

Monynb 1 ®usuka xxoHe anemai Tany / @usnka u mo3Hanue mupa /
PhysicsandknowledgetheWorld

Kazipri 3amMaH¥bI )kapaThUIBICTaHy KOHIETIHCH / KOHIIETINH COBPEMEHHOTO
ecrectBo3Hanus / Concepts of modern natural science

Actponomust / Actporomust/ Astronomy

5,5

Moaysas 1Minor

5,5

Monyis 2 Dueprerukanarsl Ousnka / dusuka B sHepreruke / Physicsinpower
industry

YKacwut sHepreTuKanbIH (GU3UKAIBIK Herizaepi / Ou3ndeckre OCHOBBI 3eJIEHOM
sHepreruku / Physical basics of Green power industry

JKachut sHepreTHKaHbIH 3JIEKTPOHIBI Kypaiiapsl / DIEKTPOHHbBIE TIPHOOPHI 3eIEHOM
snepreruku / Green Energy electronic devices

5,5

Monyns 2 Nmxenepiik pusuka / Mmxenepnas ¢usuka / Engineering physics
Marepuantany / Marepuanosenenue / Material science
Konman6ans! pusuka / [puknagnas ¢pusuka / Applyingphysics

5,5

Moays 2 Minor




2 Kypc CTy/leHTTepiHe apHAJIFaH 3JIeKTUBTIK moHaep /
DJIeKTUBHbIE TUCHUILUINHBI VIS CTYIEHTOB 2 Kypca

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

Anti-Corruption Culture

OKy makcamut / Yueonan yenwv/ Purpose

Cri06aiinac  KeMKOPJIBIKKA Kapchl 1C-KUMBLIT
OOMBIHIITA KYKBIKTBIK OJTIM MEH a3aMaTThIK
YCTaHBIM JKYHECIH KaIBIITACTRIPY.

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
KYHeECiH, COHNaii-aK ChIOaiIac >KEMKOPIBIKKA
Kapchl 1C-KUMBUIIBIH MOHIH, cebenrtepi MeH
mIapajapblH 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
JaF IbLIAPHI;

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

-Oimyre THIC: chl0ailiiac KEMKOPIBIKTHIH MOH1
YKOHE OHBIH Taija 0oy cebenrtepi; chibaiinac
KEMKOPJBIK KYKBIK OY3yIIBUIBIKTap  YIIiH
MOPAJIBJIBIK-aJaMTEePIIITIK ~ JKOHE  KYKBIKTBHIK

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 BEACHUS MPABOBOTO
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 OTBETCTBEHHOCTHU
3a KOPPYILIMOHHBIE TPAaBOHAPYILIECHUS,

- peaJn30BbIBATH IEHHOCTH MOPAJIbHOTO

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,
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YKayarKepIIvIiK apaiapsl;

-MeHrepyi KEpeK: MOpaJIbBIK caHa
KYHJIBUTBIKTApbIH 1CKE achIpy >KOHE KYHICIIKTI
NpaKkTUKaga  afaMrepuiiliik  HOpMaJapblH
yCTaHy;,  JKacrtap  apachlHIa  ChlOaiiiac
KEMKODPJIBIKKA KapChl MOJCHUET JCHIeHiH
apTTHIPY OOMBIHIIIA )KYMBIC JKacay.

CO3HAHUS U CIIeI0BaTh HPAaBCTBEHHBIM HOpMaM
B IIOBCEHEBHOM IpakTuKe; paboTarth Hal
IOBBIIIEHUEM YPOBHS aHTUKOPPYHNIMOHHOU
KYJIBbTYpBI B MOJIOACIKHOMU Cpenie.

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepycanue kypca / Coursesummary

MemiiekeT MeH KYKBIKTBIH HETri3Ti YFbIMIaphbl
MEH Kareropusuiapbl. KYKBIKTBIK  KapbIM-
KatbiHacTap. KP KOHCTUTYHHANBIK KYKBIFBIHBIH
Herizgepi. KP OKIMIIUTK >koHE KBUIMBICTHIK
KYKbIK Herizmepi. KP A3zaMaTThIK KYKBIK
Herizzaepi."Cribainac )KeMKOPIIBIK" YFBIMBIHBIH
TEOPUSIIBIK-9/IICHAMAIIBIK Herizaepi. CreiOaitnac
KEMKOPJIBIKKA  KApChl  IC-KUMBLI  IIAPTHI
peTiHe Ka3aKCTaHIbIK KOFAMHBIH QJICyMETTIK-
SKOHOMUKAIIBIK ~ KaTbIHACTapbIH  JKETUIIIPY.
Cei0aitnac AKEMKOPJIBIK MiHE3-KYJIBIK
TaOMFAThIHBIH TICUXOJIOTUSIIBIK €pEeKIIETIKTEPI.
Cri6aiinac KeMKOpPJIBIKKA KapChl MOJIEHUETTI
KanplnracTelpy.  CpiOaiimac  K€MKOPJIBIKKA
KapChl 1C-KMMBLUT MAceTeNepiHae MeMIIEKET MeH
KOFaMJIBIK YIBIMIAPBIH 63apa iC-KUMBLITBI.

OCHOBHbIE TOHATUSL U KAaTErOpUU rocyaapcrsa
u mnpasa. llpaBoBeie oTHOUIEHUS. (OCHOBBI
KoHcTUTynIuoHHoro mpaBa PK.  OcHoBbI
aIMUHUCTPATUBHOIO U YyrojioBHoro mnpasa PK.
OcHoBbI rpaxaanckoro npasa PK.

TeopeTnko-MeTo10JI0rHuecKre OCHOBBI
NOHATUA «KOppynuun». CoOBEpIIEHCTBOBAHUE

COLIMAIbHO-OKOHOMUYECKHX OTHOILEHUN
Ka3axCTaHCKOT0  OOIecTBa Kak  yCJOBHUSA
IIPOTUBOICUCTBUIO KOPPYIILIHH.
[Tcuxonmoruueckue  OCOOEHHOCTH  MPHUPOJIBI
KOpPPYILIMOHHOTO NoBeAeHUs. PopMHUpOBaHUE
AHTUKOPPYNLIMOHHON

KyJlbTypbl.B3aumoneiictBue rocynapctsa u
OOIIIECTBEHHBIX ~OpraHu3alMii B  BOIpoOcax
IIPOTUBOICUCTBUS KOPPYILHUU.

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.

Bazoapnama scemexuwici / Pykosooumens npozpammot | Programmemanager

baiitacoBa M.K.

Ay0akuposa 3.b.

IKon02un Hcane mipwinik Kayincizoizi / Ikonozusn u dezonacnocms yncusnedeamenvnocmu/ Ecology and Life Safety

Oxy maxcamul / Yueonas yenv/ Purpose

Texnochepa MeH TabUFu  JKOXYyilenep
KBI3METIHJIETT KayilTi jKOHE TOTEHIe KayinTi
Karmalmapaa  ecKepTy  KallaeTTepi  JKOHE
HKOKOpFay Oiay/ibl KaJIbIITACTIPY

@opMHpOBaHNE HKO3AIMUTHOTO MBIIIIEHUS M
CIOCOOHOCTH TPEAYNPEeXJIEHUs] OMacCHbIX U
Ype3BbIYATHBIX CUTYyalUi B
(YHKIIMOHUPOBAHUM HPUPOAHBIX SKOCHCTEM U
TexHOoC(hephl

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




OKptmy namuoiceci / Pezyiomameol 06yuenus /l_earningoutcomes

Kypersr  corTi KeiliH
OiiMaaymbLIap

-9KOJIOTUSHBIH, TIPIIJIIK Kayilci3giri MeH
TYPaKThI JaMYy IbIH HEri3ri
TY>KBIPBIMIaMaJlapblH, AHTPOTIOTEH/TIK
KbI3METTIH QJIEyMETTIK-3KOJOTUSIIBIK
caJIJapbIH TYCiHE];

- ONapAbIH >Kal-KYHiHIH KayinTi JeHreliHiH
TYBIHIAYBIHBIH aJJIBIH aJIy YIIiH TaOUFU KOHE
TEXHOTEHMIK  KYWHenepAiH  JamMybl  MeH
OPHBIKTBUIBIFBIHBIH 3epIeIICHTeH
3aHIBUTBIKTAPbIH KOJIaHAIbI;

- ICKe aCBhIPBUIFAH XOHE BIKTUMAaJ KayIlTepIiH
Tepic ocepiH JKOHE OJapiAblH JACHTCHIIepiH,
AHTPOTIOTCH/TIK KBI3MET TOYEKEIJIEPiH
Oarajaiizipl;

- TexHoc(epaHbIH KayilCI3AIMH apTThIpy
OOMBIHIIIA iC - IIapanapAbl KoCHapaanisl;

-03 OETiHIlE )KYMBIC ICTey, KOMaH/Aa/1a KYMbIC
ictey, 1emiM KaObuigay, CBhIHH Olay,
HUQPIBIK JKOHE aKMapaTThIK-KOMIBIOTEPIIIK
TEXHOJOTUSUIApABl  KOJJaHy,  aKmapaTieH
KYMBIC 1CTEY JIaFIbUTaphIHA Ue 00Ia b,

assKTaraHHaH

IMocae ycnemHoro
oOyyarommuecst Oyayt
- NIOHUMAaTh OCHOBHBIC KOHICIIIIHMH 3KOJIOTHH,
Oe3omacHOCTH KHU3HEICATEIbHOCTH,
yCTOfI‘-IHBOI‘O Pa3sBUTHA, COLIMaJIbHO-
HKOJIOTMYECKUE IOCIIEACTBUS aHTPONOTEeHHOU
JIeATEIbHOCTH;

- MPUMEHSTh W3YYCHHbIE 3aKOHOMEPHOCTHU
pa3BUTUS M YCTOMYMBOCTU IPUPOJHBIX U
TEXHOTCHHBIX CHUCTEM ISl MPeryNnpexIeHus

3aBeplUIeHUs Kypca

BO3HHUKHOBCHUA OIIaCHOTI'O YPOBHA ux
COCTOSIHUS;

- OLICHUBATh HETaTHUBHOC BO3ﬂGﬁCTBH€
pealn30BaHHbIX " IIOTEHLIAATIbHBIX
OIIaCHOCTEU u ux YPOBHHU, pUCKU

AQHTPOIIOT€HHOH JIeSITENbHOCTH;

- TUTAHUPOBATh MEPOTPHUSATHS MO MOBBIIICHUIO
0e30macHOCTH TeXHOC(hEpHI;

- 001a/1aTh HaBBIKAMH CaMOCTOSTEIBHOM
paboThl, pabOTHl B KOMAH/IE, TPUHATHS
pELIeHHI, KpUTUIECKOTO MBIIIUICHNUS,
IpUMEHEHUs HUPPOBBIX U HHPOPMALMOHHO-
KOMITBIOTEPHBIX TEXHOJIOTHI, pabOTHI C
uHpopManuen.

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

completion of the course,

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

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

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

- plan measures to improve the safety of the
technosphere;

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

Kypcmuiy kbickawa mazmynst / Kpamxoe codepacanue kypca / Course summary

Aytakonorus. Jlemdkonorusi. CHHIKOJIOTHSA.
buocdepa-noochepanbik KOHIICTITIUSICHI.
Taburu pecypcrapbl >KoHE OJNapAbl TUIMAIL
nariganany. Kasipri skahaHIbl 2KOJIOTHSIIBIK
KOHE OJIEYMETTIK -PKOJIOTHSUIBIK Macenesep.
Kopmaran opra :koHE TYpakTsl Jamy.
Kazakcran TypakTbl namy sxonbiHIa. Kaceln
SKOHOMUKA. Konaitnsl TOYEKeIIIH

Aytakonorusi.  Jlemdkonorus. CHHAIKOIOTHSL.
buocdepno-Hoochepnas KOHIEIIHS.
[Tpupoanble  pecypchl U palMOHAJIBHOE
IPUPOJIOIIOIH30BAHHE. I'mo6anbHbIE
HKOJIOTUYECKUE M COIMATbHO-3KOJIOIMYECKHe
npoOnemsl  coBpeMeHHOCTH.  Oxpykaromast

cpena u yctoiumBoe pa3ButTHe. KazaxcraH Ha
NyTH K YCTOMYMBOMY pa3BUTHIO. 3elieHas

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




KOHIENIUAChL.  KayinTi  KoHe  3HSIHJIbI
(bakTopiapabiH KikTenyi. TeTeHie xarnainap
KE31HJIeT1 iC-KUMBLIAap PETTIri

sKoHOMHUKa. KoHLenuuss mpruemieMoro pucka.
Knaccudukanus  omacHBIX HW  BPEIHBIX
(bakTopoB. [Topsimox JEUCTBUI npu
YpE3BBIYANHBIX CUTYAIUSIX

of dangerous and harmful factors.
The order of actions in emergency situations.

Bazoaprama srcemexwici / Pykosooumens npozpammetr | Programmemanager

Koxkymesa 3.

Koxesunkos C.K.

Koxesunkos C.K.

Kouwioacuvinvik nezizoepi / Ocnoeswl nuoepcmea / Basics of Leadership

Oky maxcamul / Yueonasn yenwv/ Purpose

CTYIICHTTEp/iH KeIIOaCHIbUIBIK KAcHUEeTTEep/Il, | OBlaJicHHe CTyAeHTaMu Meromojoruedi u | mastering the methodology and practice of
CTHJIBAEP/I, KOCIIOPBIH, aliMaK >OHE KalIlbl | IPAKTUKON 3G HEKTHBHOTO ympasienus | effective management of people's behavior and
e JeHrediHge ocep €Ty OAICTepiH THWIMII | MOBEACHHMEM H  B3auMojeicTBueM Jrojei | interaction by effective use of leadership qualities,
naiijanany  apKpUIbl  aJaMIapAblH ~ MiHE3- | yTeM 3¢ (HEKTUBHOTO ucnonb3oBanus | Styles, methods of influence at the level of the
KYIKBIH JKOHE ©3apa OpEKeTTeCYiH THIMJI | JUASPCKUX KadecTB, CTHJICH, METOJIOB BIUsSHU | enterprise, region and country as a whole
Oackapy  omicTeMeci MeH  MPaKTHUKAChIH | HA YPOBHE MPEANPHUATHS, PETHOHA M CTPAHbI B
MEHrepy 1[EITIOM

Oxvimy namuorceci / Pesynomamut 06yuenus /Learning outcomes
Kyperbl  corri  askrarannan  Keiiin | [Tocjie ycnemHoro 3aBepiieHusi Kypca After successful completion of the course,
olriManymbLIap odyuaroumecst o6yayT students will be
- OackapyablH OapiblK  JCHIEHIEpiHICTI | - MOHMMATh CYHNIHOCTh W MeToAbl HayuHoro | - understand the essence and methods of the
yibIMIapAarbl  KOIMIOACIIBUIBIK ~MACEJeIepiH | MOJX0/a K TeOpeTHUeCKOMY | mpakTuueckomy | scientific approach to the theoretical and practical

TEOPUSIIBIK ~ JKOHE  MPAKTUKAIBIK  IICIIyTe
FBUIBIMH KO3KApacThlH MOHI MEH OIICTepiH
TYCIHen1;

- OacKapylbUIBIK MIiHAETTepAl MLIemy YIIiH
KOIIOACIIBIIBIK ne” OWMIIIKTIH HET13I1
TEOpUsTIapbIH KOJIIaHAIbI;

- JKeke OAaChIHBIH APTHIKIIBUIBIKTAPHI
KEeMIIUTIKTEPiH CHIHU Oaranaiijibl;

- YKBIMJIA ’KYMBIC 1CTEY; 9JI€YMETTIK MaHBbI3/IbI
MoceNeNiep MEH YIepicTepai Taiaay, TOMTHIK

MEH

PEIICHUIO npoOem TUAepCTBa B
OpraHu3alUAX Ha BCEX YPOBHSIX YIPABICHMUS;
-HMCII0JIb30BaTh OCHOBHBIE TEOPUU JIUJEPCTBA U
BJIACTH JUISl pellieHHs! YIIpaBIeHYECKUX 3a/1aY;

- KPUTUYECKH OIICHWBATh JINYHBIE TOCTOMHCTBA
U HEJIOCTAaTKH;

- paboTaTh B KOJUIEKTHBE, aHAJIU3UPOBAThH
COLIMAJIBHO 3HAYMMBIE MPOOJIEMBI U MPOIIECCHI,
3¢ (HEeKTUBHO OpraHU30BaTh TPYIIOBYIO paboTy
HAa OCHOBE 3HaHUS NPOLECCOB TPYNIOBON

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

strengths and

TVMHAMHKA YJAEPICTEpIH JKOHE KOMaHJaHbl | J[MHAMHKA W  NpHHOUIOB  (opmupoBanus | formation;
KAJIBIITACTRIPY KaFUIATTapbIH Oiy HETi3iHJE | KOMaH/IbL; - analyze and design interpersonal, group and
TONTBIK KYMBICTBI THIMA1 YIHBIMIACTBIPA/IbI, - AHAJIM3UPOBATh Hu MPOEKTUPOBaTh | Organizational communications;

10




- TYJIFaapasbIK,
YUBIMIACTBIPYIITBLIBIK
Taynaay >kKoHe jx00anan bl
- ICKepiiK KapbIM-KaTbIHAC JaF[blIapblHA He
O0ony, op Typai JKaFmainapra OalIaHBICTHI
OackapyIblH alxyaH TYpJi CTWIbJEpiHE He
00Jy; KeIIOaCHIbUIBIK KAaCHETTEp/Al 3epTTey
omicTepi MEH oJicTeMelNepiHe, KOmOacIbUIbIK
KaOlJaeTTepAl JaMbITy TEXHOJOTHsIIApbIHA He
001a1bI

TOITBIK KOHE
KOMMYHHUKALUJIAPAbI

MEXIIMYHOCTHBIE, IPYIIIIOBBIC u
OpraHru3allMOHHBIC KOMMYHUKAIIUN

- 00J7aJaTh HaBBIKAMH JICJIOBOTO OOLICHHS;
MHOFOO6pa3HBIMI/I CTWIAMU YyIIPaBJICHUA B
3aBHCUMOCTH  OT  pa3JIMYHBIX  CHTYaluii;
METO4aMU n MCTOAUKaMU HCCICA0OBAaHUA
JUACPCKUX KAueCTB, TEXHOJOTUSMH DPa3BUTHS
JHUJIEPCKHUX CTIOCOOHOCTEN

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

Kypcmuiny kvickawa mazmynot / Kpamrkoe cooepicanue kypca / Coursesummary

Kom0acIbpIBIKTEIE — TaOWFAaTel MEH  MOHI.
KembacubLibik JKOHE MEHEHKMEHT.
KemobacmbUIbIKTEIH AOCTYPITi KOHICIIUSIIAPHL.
KembacblIbIKTIH MHHOBAIUSIIBIK
KOHIENIUSUTaphl. Tonrap, KOMaHJaiap >KOHE
KoMaHJ1a Kypy. KemoacibiHbIH 1aMyHbI.
OsrepicTepal  Ky3ere  acelpy  Ke3iHJeri
kermbacibUIbIK. Kermbacuiblublk Mocenenepi.

[Tpupoga u cymuocts nuaepeTsa. Jluaepcrso u

MEHE/DKMEHT.  TpaJulMOHHBIE  KOHIEHIIUN
nuaepctBa.  VIHHOBanMOHHBIE — KOHUEMIUU
JUJEPCTBA. ['pynmsl, KOMAaH/IbI U

KoMaH1000pa3oBanue. Pa3Burue nuaepa.
JluepcTBO MPHU OCYIIECTBICHUH H3MCHEHUI.
[IpoGnemsb! nmuaepcTBa.

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

Bazoaprama scemexuici / Pykosooumenn npozpammet | Programmemanager

Ecimxau I'.E.

‘ To6suroB K.T.

To6sutoB K.T.
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Axnapammel Gepinic acyiienepi / Cucmemut nepedauu ungpopmayuu / Data transmission system

Oky maxcamul / Yueonan yenv/ Purpose

AknaparOepyaiHOpTY I ToCIACpiHKOHEOalIaH
BICKBI3METTEPIHYHBIMIACTHIPYITPUHIUIITEPIH3ED
TTEY

W3yYeHHE pAa3IUYHBIX CHOCOOOB Tmepeaadn
nHpOpMalMM ¥ TPHUHIUIIOB OpPTaHHU3AINH
CITYXO CBSI3H.

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

Oxvimynamuosiceci | Pesynemamorodyuenus | Learningoutcomes

Kypcrsbi CoTTI KeliH
olmiMaymbLIap

- Ka3ipri 3aMaHFbl JJICKTP OalIaHBICHIHBIH KOHE

asgKTaraHHaH

xabapnamanap MEH JepeKTepi oepy
YKETUIePIHIH HET13T1 TypJiepiH Oineni;

- CUTHAJLIApbI MOTYJISIIHSIIAY KOHE
xabapiaMaHbl ~ KOATAYy  OMICTEpl  Typabl
TYCIHIKTEp/Ii KOJITaHAIbI;

- Oailmanpic  apHajmapbl  JKOHE  Tapary
KYHENIepiHIH  Heri3ri  TopamTapbl  Typajbl
MOJIIMETTEP/II MEHTepe/i;

- CaHIIBIK  Tapary KyHenepin KYpY

epeKLIeNiKTepiH TYCIHEe];

- paauo JKSOHE paJMo Tapary KypbUIFbUIAPbIH,
aHTEeHHaJIap MeH (uaep KypbUIFbLIAPBIH JKIKTEH
anajpl;

- BEKTOpJIap TYPIH/JE CUTHAJIAP/Ibl YCHIHAIBI;

- Oailtma"pic  apHachlHIA  aKmapar  Oepy
KBUIIAMJIBIFBIH €CETITeH anajbl;

- TEeNEeKOMMYHUKAIMSUIBIK TpaduKTi ecenTtei
aJ1aibl

ITocJie 3aBepiieHHs1 Kypca 00y4yarommecs
oyayT

- 3HAaTb OCHOBHBIE BHUJBl COBPEMEHHOM
ANEKTPOCBA3U U CETAX Nepeadyn COOOIIEHUM
Y JaHHBIX;

- IPUMEHSTH MOHATHUSI O METOJAX MOAYJIALUU
CUTHAJIOB U KOJUPOBAHUH COOOIICHHS;

- HUMETb CBEACHHUS O KaHajlax CBA3M U
OCHOBHBIX y3JIaX CHCTEM IepeauH;

- TOHUMATh OCOOCHHOCTH  IMOCTPOCHHS
M(POBBIX CUCTEM Tepeayu;

- KJacCU(QUIMPOBaTh pPATUONPUEMHBIE U
paavonepesaone yCTpONCTBA, aHTEHHBI U
¢bunepHble ycTpoiicTBa

- IPEJICTABIATh CUTHAJIBI B BUJIE BEKTOPOB,

- pacCuUnuThIBATh CKOPOCTh nepeaauun
I/IH(I)OpMaI_[I/II/I B KaHAJIC CBA3HU
- pacCCUUTBIBATH TCJ'[GKOMMYHI/IKEIIII/IOHHIJﬁ

Tpauk

After successful
students will be
- know the main types of
telecommunications and  networks
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
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

completion of the course,

modern
for the

Ilpepexsuzummepi / Ipepexeusumet / Prerequisites

DJIEeKTPOHHUKA jKOHE cyJI0aTexXHUKa Heri3aepi

‘ OCHOBEI 9JICKTPOHUKHU U CXCMOTCXHHUKA

| Basics of electronics and circuit design

Kypcmuvinykvickawa mazmynt / Kpamrkoe codepycanue kypca/ Coursesummary

AKnaparTsl oepy TypalbDKAIIBITYCIHIK.
OnexrpbainaHbICKyHenepi.

TenekoMMyHUKAUSUTBIKKETUIEpAICTaHIapTTaY.
OnexTp 6alIaHbIChDKETIEPIHIHAPXUTEKTYPACHI.

OOmue moHATHS O mepenadye UH(POpMAaIHH.
Cucrempl snextpocBssu. CrangapTuzanus
TEJIEKOMMYHUKAIIMOHHBIX ceTei.
ApxuTekTypa ceTeil 31eKTpocBs3H. JInHUM

General concepts of information transfer.
Telecommunication systems. Standardization of
telecommunication networks. Telecommunication
network architecture. Communication lines.
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baiimansickeninepi.  ApHamapasiOeayamicrepi. | cBsa3u.  Metoasl  pasgeneHus — kanaios. | Channel separation methods. Local area networks.

JKeprimikriecenreyxeminepi. Amnanortsl | JIokanbHbIE BBIUHCIIUTEILHBIC ceru. | Equipment for analog telephone networks. Cellular
teneoH KeninepimkadapikTay. | O6opynoBanue aHaaoroBbix —TenedoHHbIX | Networks. Radio communication systems

Y smpiOaiinanpICKeIIepi. cereit. Ceru coroBori cBsizu. CuHCTEMBI

Panuobaitmansicxkyiienepi paaroCBI3U

Hocmpexeusummepi / [locmpexeusumul/ Postrequisites

Paauo06aiinanbic xoHe TeneBuaenue, Ommeyimn | Paguocssasp u teneBumenune, OOmias teopus | Radio communication and television, General

TEXHHUKA YKOHE OJIIICY IIH Kbl TEOPHSICHI W3MEPEHHUI M U3MEPHUTENbHAS TEXHUKA theory of measurement and measuring technique
bazoapnama scemexwici / Pykogooumenv npozpammol/ Programmemanager
BanenToBa A.IO. | BanenToBa A.IO. | Valentova A.J.

Konoenuacuananzan kyit gpuzuxacot / Pusuka konoencuposannoz2o cocmosanus / Matter Physics

Oky maxcamul / Yueonas yenv/ Purpose

3aTThIHKOH ICHCAIMSJIAHFAHKYHIHIHKACHETTEPiH | M3ydYeHUEe  CBOWCTB  KoHzeHcupoBanHoro | study of the properties of the condensed state of
, OHJAFBIKYOBLIBICTAPABLKOHEMATEPHSHBIH OCHI | COCTOSHUS BEIICCTBA, MPOMCXOAAIIUX B Hem | matter, the phenomena occurring in it and the
KYHiHIHEPEKIeNIKTEPIH3EPTTEY sBICHUI  u  ocoOeHHocredt  mannoro | features of this state of matter

COCTOSIHMSI MaTEPUU

Oxvimynamuoiceci | Pesynomamurooyuenus | Learningoutcomes

KypeTnl coTTI asKTaFaHHAH keiiin | [Tocie 3aBepmennst kKypca odyuyawmmuecst | After successful completion of the course,

olriMmasymbLIap oyayT students will

- 3aTThlH  KOHJCHCAIMSUIAHFAH  KYHiHIH | - 3HaTh OCOOCHHOCTH KOHIeHcHpoBaHHOTo | - know the features of the condensed state of
EPEKIIETIKTEPIH OlIe]; COCTOSIHUSI BEUIECTBA; matter;

- KpHUCTAIIbl KoHE aMOP(ThI KATTHI 3aTTapblH | - MOHUMATh CTPYKTYpY Kpuctamwimdeckux u | - understand the structure of crystalline and
KYPBUIBIMBIH TYCIHEI; aMOp(HBIX TBEPABIX TEI; amorphous solids;

- KOHJCHCALMsUIAaHFaH  opraga  OOJAaThiH | - 3HATh (U3HUYECKyr mpupoay sBieHuid, | - to know the physical nature of phenomena

KYOBLIBICTAP IbIH (PU3MKAIBIK TAOUFATHIH OlTEl. | MPOMCXOAAIIMX B KOHICHCUPOBAHHBIX cpenax | occurring in condensed media

Ilpepexsuzummepi / Ilpepexeuzumot / Prerequisites

DJIeKTPOHUKA JKOHE CyJI0aTeXHUKA HEeri3/1epi | OCHOBBI 2MEKTPOHHKH U CXEMOTEXHHKA | Basics of electronics and circuit design

Kypcmuvinkvickawa mazmynot / Kpamrkoe codepycanue kypca/ Coursesummary

KonnencanusananrankyiaerizaTTapAbIHKYpbUibl | CTpyKTypHBIE 0COOEHHOCTH Bemects, | Structural features of substances in a condensed
MJIBIKEPEKILEITiKTePi; HAXOJISIIUXCS B KOHJICHCHUpoBaHHOM | State; Properties of the condensed state of matter;
3aTTHIHKOH/ICHCAIMsIaHFaHKYHiHIHKacueTTepi; | coctosHum; CBoiicTBa KoHaeHcupoBanHoro | Basic laws of behavior of condensed media in
AIIEKTP, MarHuT | coctosiHus  BemiectBa, (OcHOBHbIE 3akoHbI | electric, magnetic and thermal fields
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YKOHEKBLTYOPICTEPIHACTIKOHACHCAIIUSIIAHFAHOD | TIOBEICHHS

TajxapApIHMIHE3-KYJIKBIHBIHHET 13T 13aHIaphI. AIEKTPUYECKUX,

IIOJIAX

KOHACHCHUPOBAHHBIX cpen B
MAarHuTHbIX MW TCIIJIOBBIX

Ilocmpexsusummepi / Illocmpexeuszumot/ Postrequisites

Pannobaitnanpic joHE TeIeBHICHHE, OIIEYill
TEXHHKA JKOHE OJIIICYIH JKAJIbl TCOPHSICHI

Pannocss3e u teneBumenue, OOmIas Teopus
M3MEPEHUH U U3MEpUTEIbHAs TEXHUKA

Radio communication and television,
theory of measurement and measuring technique

General

bazoapnrama scemekwiici / Pykosooumenw npozpammul/ Programmemanager

BasentoBa A.1O. ‘

BaaenroBa A.1O.

Valentova A.J.
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3 Kypc CTyAeHTTepiHe apHAJIFAH YIEKTUBTIK MOHAeP /IIeKTUBHbIE JUCIHUILINHBI 1J1s1 cTyaeHToB 3 Kypca / Elective

courses for 3rd year students

Apuaitot makcammap ywin wem mini / Hnocmpanuwtii azvik ona cneyuanwvnvix yenei / Foreign language for specific purposes

OKy maxcamut / Yueonasn uens | Purpose

CTYACHTTEPAIH TaHJaFaH OKY OarbIThIHA COHKeC
MPAKTUKAJBIK KBI3MET VIIH KAXKETTI Kb
MOJICHH,  KociOM  JKOHE  JIMHI'BHCTHKAJIBIK
KY3bIPETTEpiH KAaJBINITACTBIPY >KOHE KETUIIIPY
KoHe OipKaTap KociOu MiHAETTEepAl menry

(GhopMHUpOBaHHE U COBEPIICHCTBOBAHUE Y

CTYJICHTOB OOIIEKYIbTYPHBIX,
npoecCHOHABHBIX W JIUHTBHCTUYECKUX
KOMIIETEHIIUH, HEOOXOINMBIX TS

MIPaKTUYECKON JIEATEIbHOCTH B COOTBETCTBUU
C BBIOpaHHBIM HamlpaBieHUEM OOY4YCHHs U
pemeHust psia npodecCHoHaTbHBIX 3aad.

to form and improve in students general cultural,
professional and linguistic competences necessary
for practical activity in accordance with the chosen
direction of training and solving a number of
professional tasks.

Oxvimynamudiceci | Pezynomamurooyuenus | Learningoutcomes

Kypcersl CITTi asiIKTaraHHaH KeHiH
OimiManymbLIap

- - MOHOJIOTTBHIK >KOHE IHMAJIOITHIK MAIIMAEME
KYpy NPUHIMIITEPIH, TEXHUKAIBIK MITIHAEPAIH
epeKILEeNTIKTEPIH 0Ly,

- afpUIMBIH TUTIHAE KOCiOM TaKbIPHIITHIH
aKMapaTThIK  JKOHE  FBUIBIMH  MOTIHJIEPIH
TaJIKbLIAY KOHE XKa3y o/1ICTEPIH TYCIHY

- ’kaz0ara ’KOHEe aybI3Ia FhUTBIMUA-TEXHHKAIBIK
MOTIHAEPl KaObl11ay KoHE TYCIHY;

- arLUIIIBIH TITIHIE (hOHETUKAIIBIK,
rpaMMaTHUKAJIBIK KOHE JIEKCUKAIIBIK TYPHIC JKOHE
JKar/1aliFfa CoKeC MOTIH MIBIFapy

- Kocibm  TakplpplnTapra  Oenrimi  Oip
Y3aKTBIKTaFbl MOHOJIOTHSUTBIK JKOHE JIHAJIOTTIK
MoiMaeMeNepai KYpy HAarabUIapblH MEHTEpY;
KEIIEH I aKaJIeMUSIIBIK

- aFBUIIIBIH TUTIHJET1 aKMapaTThIK, TEXHUKAIBIK

KOHE FBIIIBIMU MSTiH)Iep MaTCpHaJIbIH/Ia OKY,

IMocye 3aBepieHUs Kypca 00y4aroumecst

oyayT
- 3HATh TIPUHITUTIBI MOCTPOEHUS
MOHOJIOTHYECKOT 0 u JTUAJIOTUIECKOTO
BBICKA3bIBaHUSA, OCOOEHHOCTH TEXHHYECKHUX
TEKCTOB,
- TOHUMATh METOABl  OOCYXICHUS U

HamucaHusT WHQPOPMAIMOHHBIX U HayYHBIX
TEKCTOB MPO(PECCHOHAIHPHOM TEMATUKH Ha
AHTJINHCKOM SI3BIKE

- yMeTb BOCIPUHUMATH W IOHUMATh
IMMCbMEHHBIE U YCTHBIE HAYYHO-TEXHUYECKUE
TEKCTHI;

- MIPOU3BOAUTH dboHeTHYECKH,
rpaMMaTHYE€CKU U JIEKCHYECKH MPaBUIbHBIN
U COOTBETCTBYIOLIMM CHUTYyallMd TEKCT Ha
AHTIINHCKOM SI3BIKE

- OBJIAJICTh HaBBIKAMH
MOHOJIOTHYECKUX u

MOCTPOEHUS
JTINAJIOTUYECKUX

After successful completion of the course,
students will

- know principles of building a monological and
dialogical statement, features of technical texts,
methods of discussion and writing information and
scientific texts of professional subjects in English

- to be able to perceive and understand written and
oral scientific and technical texts; produce
phonetically, grammatically and lexically correct
and appropriate to the situation text in English

- tomasterskills of building monological and
dialogical statements of a certain duration on
professional topics; complex academic skills of
reading, speaking, listening and writing on the
material of informational, technical and scientific
English-speaking texts.

- shouldbecompetent in
professional communication

foreign  language
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Coliyicy, TBIHJIAY JKOHE JKazy JarJblIapbIiH
MEHTepYy.

- meT TUTHAE KociOM  KapbIM-KaThIHACTA
KY3bIpeTTi 60Ty

BBICKA3bIBaHUH OnpeAeICHHON
MPOJIOJKUTENILHOCTA HA TPOECCHOHATbHBIC
TEMBbI; KOMIUIEKCHBIMH aKaJIeMHUYECKUMHU

- BJAQJCTh HABBIKAMHM UTEHHUs, TOBOPEHMUS,
ayIMpoOBaHUsA W TMHChbMAa HAa Marepuaie
MH()OPMAIIMOHHBIX, TEXHHYECKUX W HAYYHBIX
AHTJIOSA3BIYHBIX TEKCTOB.

- OBITh KOMIIETEHTEH B MPO(ECCHOHATBHOM
00IIIeHNH Ha HHOCTPAHHOM SI3BIKE

Ilpepexeuzummepi / Illpepexeuzumot / Prerequisites

IIeren tini, KociOu OareITTanrad meTen Timl

Wnoctpannsiii 31k, [IpodeccuonansHo-
OPUEHTUPOBAHHBII MHOCTPAHHBIN S3BIK

Foreign language, Professionally-oriented foreign
language

Kypcmuingovickauwa mazmynnt / Kpamkoe codeporcanue Kypca/ Coursesummary

Wmxenepusi, SHEPrHst TYpJepi, SIEKTPOHIBIK
KYpbUIFbUIAP,  3JEKTPOMArHUTTIK  epicTep,
’KaHAPTBUIATBIH SHEPTHUS KO3/1epi, DHEepreTuKa

WNnxenepus, Buabl sHepruu, DiEKTPOHHbIE

YCTPOMCTBA,  DJIEKTPOMATHUTHBIE  MOJIS,
Bo300HOBNIsSIEeMbIE ~ WCTOYHHUKH  JHEPTUH,
DHepreTuka

Engineering, Types of Energy, Electronic Devices,
Electromagnetic Fields, Renewable sources of
Energy, Power Industry

Ilonnin epexwenikmepi | Ocodennocmu oucuyunaunwvt/ Course features

[ToH aFbUIIIBIH TUTIHAET KONITUIAI TONTapFa
apHaJFaH

HU3YUCHUC Ha AHTJIUMCKOM SI3BbIKE

Course is studied in English

bazoaphama rcemexuiici / Pykosooumenwv npozpammul/ Programmemanager

Mapreiaok 1O.I1.

Mapreiniok 1O.I1.

MartyniukYu.P.

bazanvik azetimvin mini (B2 oenzeiti) / bazoewiii anznuiickuil azwvik (yposenwv B2) / Basic English (level B2)

Oky maxcamul / Yueonas yenw / Purpose

OKBITBUIATHIH JIEKCUKa-TpaMMaTHKaJIBIK
TaKkpIpbIITap  IIEHOEpiHJIE  aybI3IIa  KOHE
»kas0ara KapbIM-KaTbIHAC HeTi37epiH
TTPAKTUKAJIBIK MEHTepY, CTYIEHTTEPIIH

MOJICHUETAPAIIBIK JKOHE KOCIOM KY3BIPeTTUIITiH
JTAMBITY

MPAaKTUYECKOE OCBOEHHME OCHOB YCTHOTO H
MUCHbMEHHOTO OOIIEHUS B paMKaX M3y4aeMbIX
JIEKCUKO-TPAMMAaTUYECKUX TEM, pa3BUTHE
MEXKYJIbTYPHOH W NpodecCHOHATHHOU
KOMIIETEHTHOCTHU CTY/I€HTOB

the practical development of the basics of oral and
written communication in the framework of the
studied lexical and grammatical topics, the
development of intercultural and professional
competence of students

Oxvimynamuoceci | Pesynemamotodyuenusn | Learningoutcomes

Kypcersl CITTi KeliH

OliMaymbLIap

asiKTaraHHaH

ITocJie 3aBepieHUs1 Kypca 00yvyaromecs
oyayT

After successful completion of the course,
students will
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- JKanmbl KoONJAHBUIATBIH JIGKCUKAHBI OLTY;
aFBUIIIBIH TUTI TPaMMaTHKACBIHBIH HeETri3zepi,
Kocibu nekcukaHbIH HETi31epi

- KYHZIENIKTI eMIpAiH TYpJi TaKbIPbINTApbIHAA
KapbIM-KaTbIHAC jkacaii Ouy,

- Kocibu OarpITTasiFaH JIGKCHKAHBI KOJIAHY;
aFbUIIIBIH TUTIHIH TPAaMMATHKAChIH TOJBIFBIPAK
3epTTey

- IIeT TUTIH/IE aybI31lIa MOHOJIOT KOHE TUATOITIK
ceiyiey IaFbUIapblH MEHTEPY,

- OKYy, JKazy »J>KOHE ThIHJAAY JaF[blIapblH
MEHTepy

- MOHOJIOTHUSUIBIK JKOHE IHAJOITBIK Kociou
KaFJgaia OKBITBUIATHIH MIET TUIIH KOJJIaHya

Kysbiperri;

- 3HaTh OONICYNOTPEOUTEITHLHYIO JICKCHUKY,
OCHOBBI T'PaMMAaTHUKH AaHTJIMHCKOTO SI3BIKA,
OCHOBBI PO(PECCUOHATBHOM JICKCHKH

- yMeThb OOIIAaThCSI HA pa3IU4YHBIC TEMBI
MOBCETHECBHOM JKU3HH,

- UCTIOJIb30BATh npodeccuoHaIbHO
OpPHECHTUPOBAHHYIO JICKCHKY; Oostee
MOJIPOOHO U3y4aTh TPAMMATHKY aHTJIUHCKOTO
SI3bIKA

- o0nanare HaBbIKaMU YCTHOH
MOHOJIOTUYECKON W TUAJIOTHYECKOW pedyH Ha
WHOCTPAaHHOM SI3bIKE,

- BJAJCTh HABBIKAMU UTCHHS, IMHChbMa U
ayJIMpOBAHUS

- KOMIIETCHTHBIM B  HCIIOJIb30BaHHU
M3y4aeMOro  HMHOCTPAaHHOTO  SI3bIKa B
MOHOJIOTUYECKOH u JINATTIOTUYECKOM
npodeCCHOHABHON 0OCTAaHOBKE

- know the common vocabulary; the fundamentals
of grammar of English, the basis of professional
vocabulary

- should be able to communicate on various topics
of daily life, wuse professionally-oriented
vocabulary; to study in more detail the grammar of
the English language

- should have the skills of oral monologic and
dialogical speech of foreign language, to have the
skills of reading, writing and listening

- be competent in using the studied foreign
language in a monological and dialogical
professional setting

Ilpepexsuzummepi / Illpepexeusumut / Prerequisites

IIeren tini, KociOu OGarpITTanraH IIeTEN Tl

WNHnoctpannsiii 361K, [IpodeccuonanbHo-
OPUEHTUPOBAHHBIN HHOCTPAHHBIN SA3bIK

Foreign language, Professionally-oriented foreign
language

Kypcmuvinxvickawa mazmynot / Kpamkoe codepocanue Kypca/ Coursesummary

Jlexcuka: amaMzap — apachblHIArbl  KapbIM-
KaTblHAC, 0aybIpIacThIK Maxab0at; eMip CaiThl;
€H JKaKChl Kajajap; oljaHaThIH Yilniep; 6onamax
MYMKIHJIKTEPI; BAK, TeneaAnaap
Oarapiamainapbl, Ofall >XaHAJIbIKTap; OailbIK;
Te3 OalbITy; >KapHaMaHBIH JdCepi; ©3repTy;

epexenepal  e3repTy;  ANeMal  e3repry;
xkahaHIplk ~ Mocenenep;  QYPbIC  IIEHIM
KaObLI/1aY. I'pammaruka: MO/IaJTb/IbI

eTICTIKTEep/Il KalTa Kapay;, OChl Ke3JeH Oacrarl
Ka3ipri mak, KOJJaHBUIATBIH €TICTIK, bonamak
maK (epik), ThIM KOIl, KETKUIIKTI; yKcac

CrnoBapubiii  3amac: OTHOUICHHS  MEXIY
MobMH, OpaTckas J000Bb, 00pa3 KHU3HH,
Ty4lIie TOpOJa; J0Ma, KOTOpPHIE JyMAaroT;
BO3MOYXHOCTH OY/IYyIIET0; CPEeICTBA MaCCOBOM
nH(pOpMAaILIUY, TENEBU3HOHHBIE MPOrPAMMBI,
CTpaHHbIC HOBOCTH, OOTraTCTBO; OBICTpOE
oOoralreHre; BIUSHUE PEKIIaMbl, U3MEHECHHE;
N3MCHCHUC HpaBI/I.]'I; N3MCHCHUEC MI/Ipa,

rio0anbHbIe npoOJeMsl; IIPUHATHE
NIPaBUIIbHBIX penieHui. I'pammaruxa:
IIepecmotp MOJAJIbHBIX [JIaroJIoB;

Hacrosimee CoBepiieHHOe ¢ TeX MOp U IS,

Vocabulary: Relationships between
people,brotherly love; lifestyle; top cities; homes
that think; future possibility; media, TV
programmes; strange news; wealth; getting rich
quick;influence of an advertisement; change;
changing the rules; change the world; global
issues; making the right decisions. Grammar:
Modal verbs revision; Present Perfect with since
and for, the verb used to, Future tenses (will), too,
many, enough; uses of like; first conditional,
gerunds, infinitive introduction, Present Simple
Passive; Past Continuous and Past Simple
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KOJIZIaHy; OipiHII IapTTHI,

OTKEH Y3/IIKCi3 KoHE OTKCH JKaii

TepyHL,
nHOUHUTUBTI Kipicrie, Kazipri »ail maccusTi;

rJaroj, UCHOJB3yeMbll  misi, byaymue
BpeMeHa (BOJIsl), TOXKE, MHOIO, JOCTAaTOYHO;
HCIIOJIb30BAHUE MOJI0OHBIX; epBoe
YCIIOBHOE, TepYyH/INH, WH(OUHUTUBHOE
BBenenue, Hacrosimmee Ilpocroe IlaccuBHoe;
IIpomenmee HenpepeiBHOE u 1poluesiiee
IPOCTOE

ITonnin epexwenikmepi | Ocobennocmu oucyunaunwt/ Course features

[ToH aFpUIIIBIH TUTIHETT KONTLII TONTapFa
apHaJFaH

HU3YUCHUC Ha AHTJIMHACKOM $S3BIKE

Course is studied in English

bazoapnama scemexwici / Pykogooumenv npozpammol/ Programmemanager

Cmaryanosa A.C.

Cmaryaosa A.C.

Smagulova A.S.

Teopusnvix mexanuka / Teopemuueckan mexanuxa / Theoretical Mechanics

Oky maxcamuol / Yueonas yenw / Purpose

KJaccukanbIK Jlarpanx xoHe ['aMuIbTOH-
SIko0u MeXaHUKACBIHBIH HET13T1 YFbIMJaphIH,
MPUHIMIITEP] MEH TEHAEYJIEPIH KaIbINTACThIPY

dbopmupoBanue OCHOBHBIX ITOHATUH,
NPUHLUIIOB W YPaBHEHWM KJIACCHUYECKOM
MexaHuku Jlarpanxa u ['amunprona-Ako0u

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

Oxvimynamuoiceci | Pesynomamurooyuenus | Learningoutcomes

Kypcrsi coTTI
oiniManymbLIap
- KJIACCUKAJIBIKMEX aHUKAIIPUHITUIITEPIHTYCIHE 1
- HET13T1 TeHaeyyepai ouneni

- TUTITIK MIHJETTEPl MIenIe i

- MEXaHHUKaHbIH (GUI0CODUSIIBIK KIHE
o/liCHaMaJIbIK MaceleNIepiH TyCiHe Il

- KJIACCUKAJIBIK MEXaHUKAHBIH KOJIJAHBLTY
caJlachlH TYCiHei

- nudepeHImanIbIK TeHaeyIepAiH HEeT13r1
TYPJEPIH aXKbIPaTaIbI

- KJIACCUKAJIBIK MEXaHUKAHBIH 3aHIapbl MEH
MPUHIMITEPIH TYXKBIPHIMIAI b

asiKTaraHHaH

KeHiH

IMocae 3aBepuieHnst Kypca o0yqaroniuecs

oyayT

- TOHUMAaTh MPHHLUUIBl  KJIACCHMYECKOU
MEXaHUKH

- 3HaTh OCHOBHbIE YPAaBHEHUS

- pemarh TUTIOBBIE 3a/1a91

- MIOHUMATh ¢dunocodpckue U
METOO0IOTHYECKHE TPOOIEMBI MEXaHUKH

- TOHMMaTh  O0JACTh  IPUMEHMMOCTHU
KJIACCHYECKOW MEXaHUKHU

- pasnu4artb OCHOBHbIE BUJIbI

nudepeHIHaTbHBIX YPaBHEHUH
- (QopmMynupoBaTh 3aKOHbI M TNPUHIIHIIBI

After successful completion of the course,
students will

- understand the principles of classical mechanics

- know basic equations

- solve typical tasks

- understand philosophical and methodological
problems of mechanics

- understand the area of applicability of classical
mechanics

- distinguish between the main types of differential
equations

- formulate the laws and principles of classical
mechanics
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- TEOPHSUTBIK (PH3HUKAHBIH MAaTEMATHKAJIBIK KJIACCHYECKON MEXaHUKH - be able to use mathematical apparatus of
anmapaTbliH MEHIrepeIi - BIaAeTh MaTemaTthueckuM ammapaTtom | theoretical physics
TEOPETUYECKOM (HH3UKH

Ilpepexeuzummepi / Illpepexeuzumot / Prerequisites

Mexanuka, TeopeTukask pusmka Herizaepi 2 | Mexannka, OcHoBbI TeopeTnueckoii pusukn2 | Mechanics, Fundamentals of Theoretical Physics2

Kypcmuingvickauwa mazmynst / Kpamkoe codepycanue Kypca/ Coursesummary

Herisri  yreimmap.  Kosrameic  Tenpeyinepi. | OcHOBHBIE TOHATHS. YpaBHEHHs ABIKCHHMs. | Basic concepts. Equations of motion. Conservation
Cakrany 3anzmapbl. Kosrameic TeHzeysepiH | 3akoHbl  coxpaHenus.  Wurterpuposanue | laws. Integration of the equations of motion.
OipikTipy. benmekrepaiH cokTeiFbicybl. Kimni | ypaBHEHHI — JIBMIKEHHSL. Cronkuosenue | Particle collision. Small fluctuations. Rigid body
tepOemicrep. KarThl  JeHeHIH  KO3FalbIChl. | yacTuil. Mainbie kojeOanusi. JIpmwxenue | movement. Canonical equations. Continuum
Kanouaplk TeHzaeysaep. Y3IiKci3 opTa-Herisri | TBepaoro Tteia. KaHonwueckwe ypaBHeHHs. | mechanics concepts

yFeIMIap MexaHukachl. Kosrasipic Tereysepi. | [IOHATHS MEXaHUKH CILIOIIHBIX CPET
Cakrany 3aHmapel. Kosrajbic TeHICYNEpiH
OipikTipy. bemmekrepain CcokThIFbICYBI. Kimri
tepOemicrep. KaTrTel  JIGHEHIH  KO3FaJbICHI.
Kanon bk TEHJEYJIED. Tyrac oprta
MEXaHUKACBIHBIH TYCIHIT1

Ilocmpexeusummepi / Ilocmpexeusumul/ Postrequisites

KBaHTTBIK ME€XaHUKA | KBaHTOBas MeXaHHKa | Quantum Mechanics
Ilonnin epexwenikmepi / Ocovennocmu oucyunaunwvl/ Course features

[ToH aFbUIIIBIH TITIHACTI KONTUII TONTAapFa U3y4YCHUE HA aHTJIUICKOM SI3bIKE Course is studied in English

apHaJIFaH

bazoaphama rcemexuiici / Pykosooumenwv npozpammul/ Programmemanager

Jynckunii M.M. | Aynckunii M.M. | Dunskiy M.M.

Y30ikci3 mexanuxa / Mexanuxa cniownuix cped / Continuum mechanics

Oxy maxcamul / Yueonan yenwv / Purpose

TyTac OpTa MEXaHUKACHIHBIH HET13T1 3aH1apbIH OCBOGHHEOCHOBHBIX  3aKOHOB  MexaHuku | masteringthe basic laws of continuum mechanics,

MeHrepy, OCHiHIIK MOHAEPIl OKY YIIIiH CILIOIIHBIX cpern, dopmuposanue | the formation of competence in the use of methods
(U3HKAIBIK 3epPTTEY 9MIICTEPIH KOIAAHY KOMIICTCHIIMK  Hcroyib3oBaHust ~ meronoB | Of physical research to study specialized disciplines
KY3BIPETiH KaJIBIITACTHIPY GU3MUECKUX WCCICOBAHUN JIT W3y4YCHUS

HpO(bI/IJ'ILHLIX JUCHUITIINH

Oxvimynamuosiceci | Pesynemamorodyuenus | Learningoutcomes
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Kypcrsbi CoTTI asiKTAaFAHHAH KeliH
olmiMaaymbLIap
TYTaCOPTAHBIHCHI3BIKTHIEMECMEX AHUKACHIHBIHHE
TI3TITYCIHIKTEPIHTYCIHE

- €CeNTep/iH MAaTeMAaTUKAIBIK TYXKBIPBIMIAPBIH
KaJIBITITACTHIPAIBI

- TyTac OpTa MEXaHUKACHl €CENTepiH IIemnry
OMICTEPiH TIKIpUOEAES KOJITAHA B

- ecemTepAl WIeNly YIIiH MaTEMaTUKAIBIK
omicTep i KoJaaHa bl

- CYHUBIKTBIKTap MCH TrasJap MEXaHUKACBIHBIH
3aHJapbl MEH TeHJEYJepiH Oinenl

- Tyrac oOpTa MEXaHWKAChIHBIH  HeTi3ri
MPUHITUATITEP1 MeEH aKCHOMaJIapblH
TYKBIPbIMIAN b

ITocJie 3aBepiieHHs1 Kypca o0y4yarommecs
oynyt

- IOHUMAaTh OCHOBHBIC NTOHATHUSI HEJITUHEHHON
MCXAaHUKU CIINIOIIHBIX CPC/

- dbopMynupoBath MaTeMaTUYECKUe
MMOCTAaHOBKH 3a7a4

- IPUMEHATh Ha NPAKTUKE METOJbI PEIICHUS
3a7a4 MEXaHUKH CIUIOIIHBIX CPEX

- HCIHOJIb30BaTh MAaTE€MaTUYECKHE METO]IbI
JUTSL pelleHus 3a/1a4

- 3HaTh 3aKOHbl U YPaBHEHHUS MEXaHUKHU
JKUJIKOCTEN U ra30B

- (QopMynMpoBaTh OCHOBHBIC MPUHIUIBI U
AKCUOMBI MCXaHHKHU CIIIOIIHBIX CPEA

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 / Illpepexeuzumot / Prerequisites

Mexanuka, TeopeTukanblK pusnka Herizaepi 2

‘ Mexannka, OCHOBBI TEOpETHUECKON (HU3UKN2

| Mechanics, Fundamentals of Theoretical Physics2

Kypcmuingvickauma mazmynnt / Kpamxoe codeparcanue xkypca/ Coursesummary

Nnean  CyWbIKTBIK.  TYTKBIp  CYMBIKTBIK.
TypOyneHTTimik. [Iexapa KabaTTapsbl.
CyHBIKTBIKTAFbI JKbUTy OTKI3TIITIK. Juddy3us.
Jp16b1c. COKKBI TOJNKBIHAAPHI. bip enmemmai ra3
arbiHbl.  CepHiIMIUIIK  TEOPUSCHIHBIH  HETI3r1
TeHjaeynepi. ©O3ekTep MeH IUIaCTUHANAP/IbIH
Terne-TeH/IIr1. Cepmimi TOJKBIHJIAP.
Hucnokauus.  KarTel  jgeHenepliH  KbUIY
OTKI3TIIITIT] )KOHE TYTKBIPJIBIFBI.

WNneanbHast XUIKOCTh. BsA3kas KUIKOCTH.
TypOyneHTHOCTb. [lorpanuuneie  ciou.
TemnonpoBoAHOCTh B XKUAKOCTH. Juddy3us.
3ByK. YnapHble BOHBL. OZHOMEpPHBIN MOTOK
raza. OCHOBHBIE  YpaBHEHHUS  TEOPHH
ynpyroctd.  PaBHOBecue — CTepkHEH U
IJIACTUH. YOpyrue BOJIHBL Jluciokamuw.
TennonpoBOAHOCT U BA3KOCTb TBEPBIX TEI.

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.

Ilocmpexeusummepi / Ilocmpexeusumul/ Postrequisites

KBaHTTBIK MEXAHUKA

‘ KBanroBasg mexanuka

|, Quantum mechanics

Ilonnin epexwenikmepi / Ocobennocmu oucyunaunwl/ Course features

[ToH aFbUIIIBIH TUTIHAET KONITUIAI TONTapFa
apHaJFaH

HU3YUCHUC Ha AHTJIUMCKOM SI3BIKE

Course is studied in English

bazoaprama scemexwiici / Pykosooumenwv npozpammul/ Programmemanager
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Hyncknit M.M.

| JlyHckuii M.M.

Dunskiy M.M.

Paouooaninansvic yncone menesuoenue / Paouoceazv u meneeuoenue / Radio communication and television

OKy makcamuwt / Yueonan yenv/ Purpose

OCBHI KYPBUIFBUIAPABIH JKYMBICHIH CHUIATTANTHIH
pPaguodJIEeKTPOHUKA MEH (DU3UKAHBIH HETI3Ti

HU3Yy4CHUC MCTOAOB aHalim3da W CHHTC3a
PAAUOTEXHUYCCKUX u TCJICBU3HMOHHBIX

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

3aHJapbl MEH OICTEepPiH KOJJIAHy apKbUIbl | yCTPOWCTB IyTeM mnpuMeHeHuss ocHOBHBIX | and methods of radio electronics and physics,
PaTiOTEXHUKAIIBIK JKOHE TeJeAUIAPIIBIK | 3aKOHOB M METOAOB paauodiekTponuku u | describing the operation of these devices
KYPBUIFBLIAPIBl  TAjldy  JKOHE  CHHTE3[Cy | GU3MKM,  OMKMCHIBAIOMMX  pabOTy  3THX
O/IiCTEpiH 3epTTey YCTPONCTB

Okvimy namuoiceci / Pezynomamut 00yuenusn / Learning outcomes
Kypcrbl CoTTIi asiKTaraHHAaH keiiin | IocJie 3aBepiIeHUsI Kypca 00y4arommecst After successful completion of the course,
olriManymbLIap oyayT students will be

- armocdepama KoHE FapbIll KEHICTITiHIE
PaMOTONKBIHAAPABIH TapallyblHa OaliIaHBICTHI
KYOBUIBICTapIbIH MOHIH TYCIHEI;

- MaTeMaTHKa KOHE KOMITBIOTEPITIK
Oarmapiamanap omicTepiHiH KOMETiMeH
aHTeHHaJlap MeH ¢uaepiepal  MOJEIbACY

o/licTepiH MEHrepe/i;

- panMOKaOBUINAFBII JKOHE paJAHOTapaTyILbl
KYpPBUIFBUIAP/IBIH KYMBIC iCTe€y MPHHLHUII MEH
MPUHLMIITIK CXEMachl Typajibl TYCIHIKKE He
0oJ1a bl

-OakpuIay-eJiey a0 JIbIFbIH naiianana
OTBIPBIT, PATUONKHUIIIK  KYPBUIFBUIAPBIHIAFBI
aKaynapJbl Talgay >JKOHE 137y  OJICTepiH
MEHTepei;

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

- YKbIMA KYMBIC 1CTEH 11

- OazajibIK pajlMOTEXHUKAJIBIK KYPBUIFbLIAp MEH
KYyHenepl Tajay KoHe KoOatan bl

- IOHUMAaTh CYIIHOCTb SIBJICHUH, CBSI3aHHBIX C
pacnpocTpaHEHUEM PaJUOBOJIH B aTMocdepe
1 KOCMUYECKOM IPOCTPAHCTBE;

- BJIaJIETh METOAAMH MOJIEIUPOBAHUS aHTEHH
u  ¢uaepoB ¢  TOMOIIBIO  METOOB
MaTeMaTHKU ¥ KOMIIBIOTEPHBIX IIPOTPaMM;

- UMETb IIPEACTaBIEHUE O MPHUHIUIE
JEUCTBUA W NPUHIUIHAIBHOM  CXeMe
palMONpPUEMHBIX W PaJHONEepPeAaAroNINX
YCTPOWCTB;

- BIQJETh METOJAMHU aHalu3a M IOHCKa
HEUCIpaBHOCTEN B Pazvov4acTOTHBIX
YCTPOUCTBAX c HCIIOJIb30BaHUEM
KOHTPOJIbHO-U3MEPUTEITHLHOTO
00opynoBaHUs;

- KpUTHUYECKH OLIEHHWBAaTh IPABHIBHOCTb
¢ynkunonuposanus POC u BUY;

- paboTaTh B KOJUUIEKTHUBE;

- QHAJIM3MPOBATh U MPOEKTUPOBATH Oa30BbIE

PAAUOTCXHUYCCKUC YCTpOﬁCTBa 1 CUCTCMBI

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

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

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

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

- critically assess the correctness of the functioning
of the RES and VChU;

- work in a team;

- analyze and design basic radio engineering
devices and systems

- have an idea of the principles of functioning of
television systems
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- Tenenuuap OKYHMENepiHIH  KYMBIC
NPUHIUNTEP] TypaJIbl TYCIHIKKE He 00Ia bl

icrey

- HUMETb IPEACTABICEHUE O MPUHLUIAX
(YHKIIMOHMPOBAHUS TEJICBU3UOHHBIX CUCTEM

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

DJIEKTPOHUKA KOHE CXEMOTEXHHKA HeTi31epi

‘ OCHOBEI 9JICKTPOHUKHU U CXCMOTCXHHUKA

| Fundamentals of Electronics and Circuit design

Kypcmuvingvickama mazmynst / Kpamkoe codepacanue kypca/ Coursesummary

Kipicie mon. Pammoxwuimik crnekTpin Oedmy.
AHTEHHanap, oJap by cUrarTamaliaphbl.
baiinansic xeniniepi MeH apHanapbl. CUTHAIIBI
MOYJISIMSIIAY JKOHE NeMOIysiius. Teneaunap
CUTHAJJIAPBIHBIH  cTaHmapTTapbl. CHyTHUKTIK
tenequnap. Kabempmik — Tejemumap  KOHE
Tenenuaap xeminepi ooibiHma MHTEpHET. Y SUTBI
OaiiiaHbIc. DJICKTPOHIBIK HABUTALIUS JKYHemnepi.
Pannonokanusi.

Beenenne B mpeamer.  Pacrnpenenenue
paaroYacTOTHOIO CIEKTpa. AHTEHHBI, HUX
XapaKTepUCTUKU. JIMHMM W KaHajJbl CBS3H.
Mopynsiuuss ¥ AEMOAYJSIUS  CUTHAjA.
CrannapTsl TEJICBU3HOHHEIX CHTHAJIOB.
CnyraukoBoe  teneBuienue. KabenbHoe
teneBujeHue U Murtepner no sumuumam TB.
CoroBasi  cBsizb. CHCTEMBI  AJIEKTPOHHOU
HaBUramuu. Pagmonaokamms.

Introduction to the subject. Allocation of the radio

frequency spectrum. Antennas, their
characteristics.  Lines and  channels  of
communication. Signal modulation and

demodulation. Television signal standards. Satellite
television. Cable TV and Internet via TV lines.
Cellular. Electronic navigation systems. Radar.

ITocmpexsusummepi / [locmpexeuszumut/ Postrequisites

CaH)IbIK QJICKTPOHHKA, TYPMBICTBIK
OJICKTPOHHMKA KOHC JJICKTPOTCXHUKA

udposast 3nekTpoHUKa, BrITOBas 31MEKTPOHNKA
U 3IEKTPOTEXHUKA

Digital Electronics, Consumer Electronics and
Electrical Engineering

bazoapnama scemexuici / Pykosooumenv npozpammst/ Prog

rammemanager

Maprbinok 1O.I1.

| Mapteiniok F0.I1.

MartyniukYu.P.

GHIML’J/’I.LM MmMEeXHUKA J)CIHe Hflltl(’y()l'l( HCAINbL Meopusicoul /06um}1 meopus umwpeuuil U umepumesibnas mexnuka / General theory of

measurement and measuring technique

Oxy maxcamul / Yueonas yenv/ Purpose

OnieyTeopuschl,
OJIICYHOTIKEIEPIHOHACYAITOPUTMI,
AJIEKTPIIIK)KOHEIJIEKTPIIiKeMecIIaManapableie
yreapHaJIFaHdJIeKTPOJIIIETIIITePAIHKYPbUIBIMBI
MEH

KYMBICTIPUHIHUIITYPAJIBITY CIHIKKAJIBIITACTBIPY

(dbopMHUpOBaHHE TMPEJICTABICHUH O TEOpPHH
HU3MepeHuil, aJITOpUTME 0o0paboTku
pe3yabTaTOB  HM3MEPEHUH, YCTPOHCTBE U
MPUHITUTIEC IEHCTBUS AJIEKTPOU3MEPUTEITBHBIX
IS U3MEpEHUs AIIEKTPUUYECKUX u
HEDJICKTPUIECKHUX BEITUYHH.

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

Oxvimynamuorceci | Pesynemamotodyuenusn | Learningoutcomes

Kypcersi coTTI
oiiManymbLIap
- QJIIIEy KypaJlJapblH KOJIJaHa/lbl;

assKTaraHHaH

Kelin

IlocJie 3aBepuIeHUs1 Kypca o0y4yarouiuecst
oyayT

- IIOJIB30BaTbHCA N3MCPUTCIIbHBIMU

After successful
students will
- use measuring instruments

completion of the course,
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- eJIIIey KYpaJlJapblH KOMITbIOTEPMEH
yitnecripeni;

- OJIIIICY HOTHXKEJEPIH OHICHII;

- OJIIICY KATEIIKTePiH aHbIKTANIbI.

npudopaMu

- COTJIaCOBBIBATh U3MEPHUTEIbHBIC TPHOOPEI C
KOMITBIOTEPOM

- 00pabaTeIBaTh Pe3yabTaThl U3MEPCHUMA

- OTPEICIISITh MOTPEUTHOCTH U3MEPEHUH.

- coordinate measuring devices with a computer
- process measurement results
- determine measurement errors

Ilpepexeuzummepi / Illpepexeuzumot / Prerequisites

DJIEeKTPOHUKA KOHE CXEMOTEXHHKA HeT13/1epi

‘ OCHOBEI SJICKTPOHUKHU U CXEMOTCXHHKA

Fundamentals of Electronics and Circuit design

Kypcmuinkpickauwa mazmynst / Kpamkoe codeprcanue kypca/ Coursesummary

OneyKypanapblHbIHKAITBICUITATTAMACHI.
KarenikrepTeopuschi.
OnmeyTypaeHaiprimrepi: TYCIHIr,
KYMBICOPHUHIUII,  KOJJIaHyCaJIachl.
IamMaIapbIHeIIICYKYpalaaphl.
CaHABIKKYPBUIFBUIAD MEH  TYPJCHIIpTimTep.
DnekTpiikeMecamaIapableNIeyKypaiapsl.

KIKTENYI,
OnexTp

OO0mas xapakTepuCcTUKa CPEJICTB U3MEPEHUIA.
Teopuss morpemHocreil. M3MepurenbHbIe
npeoOpa3oBaTey: MOHATHE, KIaccuUKaIus,
MPUHIUIT JEHCTBUSI, 00JIaCTh TMPUMEHEHHS.
CpenctBa U3MEPEHUS ANEKTPUUECKUX
BEJIMYMH. Hudporsie IPUOOPHI u
npeobpazoBarenu. CpencrtBa  H3MEpEHUS
HEJJICKTPUYECKUX BEITUYMH.

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

Ilo

cmpekeusummepi / Ilocmpekeusumul/ Postrequisites

CaH)IBIK OJICKTPOHHKA, TYPMBICTBIK
QJICKTPOHUKA KOHC 3JICKTPOTCXHUKA

udposast 31neKTpoHNKA, BbITOBas 2MEKTPOHMKA
U 3JIEKTPOTEXHUKA

Digital Electronics, Consumer Electronics and
Electrical Engineering

bazoapnama swcemexwici / Pykosooumens npozpammst/ Programmemanager

Bajaentosa A.IO.

| BanenrtoBa A.IO.

Valentova A.J.

Amomowvik puzuxa / Amomnas ¢puzurka / Atomic Physics
K a

Oky maxcamul / Yueonas yenv/ Purpose

aTOMHBIH (bu3MKaIbIK TEOPHSICHIHBIH
KOPIHICTEpIH (U3UKANBIK KYOBUIBICTAp MEH
mamMasap apachbiHIaFbl OalJIaHbIC PETIHAE THICTI
MaTeMaTHKaIbIK  JIEHIei/le  CUMaTTalfaHblH,
MPAKTUKAIBIK TKIpUOE MEH HKCHEPUMEHTTIH
KaJIIbUIaybl OaKbUIAY PETIHAEMEHIepYi.

YCBOEHUE  TpeACTaBiIeHUN  (HU3UIECKOM
TEOpUHU aToMa Kak 0000IeHne HAOII0IeHus,
MPAKTUYECKOTO OIBITa W 3KCIEPUMEHTA,
W3II0KEHHYIO Ha COOTBETCTBYIOIIEM
MaTeMaTHYEeCKOM YPOBHE, KaK CBSI3b MEXIY
(U3MUYECKUMU SIBICHUSMH M BETUYMHAMU.

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.

Oxvrmynamuosiceci | Pesynemamotodyuenus | Learningoutcomes

Kypcrsi coTTi KeHiH

OiiMaaymbLiap

asiKTaraHHaH

IlocJie 3aBepuIeHUs1 Kypca o0y4arouuecst
oyayT

After successful
students

completion of the course,
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- - IOHMMaTh OCHOBHBIC 3aKOHBI aromHoi | - understand the basic laws of atomic physics and
aTOM(U3MKACBIHBIHHET13T13aHJapbIHXKOHE0NAp | (U3UKU U UX MaTEMAaTUYECKOE BHIPAKCHUE their mathematical expression
BIHMATEMAaTHKAIBIKOPHETIHTYCiHE I - MOHMMAaTh OCHOBHBIC (u3uueckue sBieHus, | - understand basic physical phenomena, methods
- Herisri (QU3MKaNBIK KYOBUIBICTAP.Ibl, OJIAPIBI | METOJIBI ux HaOJIr0 ICHUI u | of their observation and experimental research
0akpUIay  JKOHE  OKCICPUMEHTTIK  3€PTTEY | SKCIEPUMEHTAIBHOTO UCCIICIOBAHUS - have an idea of quantum phenomena at the
onicTepiH TyciHenl - HMeThIpEJCTaBIEHHME O  KBaHTOBHIX | atomic-molecular level
-aTOM/IBIK-MOJICKYJIANIBIK ~ JEHICHIC KBAHTTHIK | ABJICHUSAX HA aTOMHO-MOJIEKYJIIpHOM ypoBHe | - to understand the experimental foundations of
KYOBLIBICTAp TYpaJbl TYCIHIKKE He 00JIa/Ibl - pasOupaTbcsi B OKCIEpUMEHTalbHBIX | quantum physics, the theory of the atom; - have an
- KBaHTTHIK (DU3UKAHBIH, aTOM TEOPHUACHIHBIH | OCHOBaX KBaHTOBOM (hu3uku, Teopuu atoma; - | idea of the limits of applicability of physical
IKCIIEPUMEHTTIK HET13/IepiH TYCIHE/I]; UMeTh  MpejicTaBiieHMe o  rpanuuax | models and hypotheses
- (U3MKAIBIK MOJENbJCP MCH THIOTE3aJapAblH | IPUMEHUMOCTH  (QHU3MYECKUX MOJAeIed
KOJJAHBUTY IIEKTepi Typaibl TYCiHIKKE HWe | THIIOTe3
OoJtaabl
Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites
DJEeKTPOIMHAMUKA | DnexTponuHAMUKA | Electrodynamics
Kypcmuinkvickawa mazmynwt / Kpamxoe codepcanue Kypca/ Coursesummary
Bop Tteopuscel, Oip 3JEKTPOHIBI aTOMHBIH | Teopwus bopa, KBanroBas teopust | Bohr's theory, Quantum theory of one-electron
KBaHTTBIK TEOPHSICHI, KOII 3JICKTPOH/IBI AaTOMAAP, | OTHOAIEKTPOHHOTO aroma, | atom, many-electron atoms, Molecules. Stimulated
Mosekynanap. MaoxOypni coyneneny. KarTel | MHOroamekTponHbie  atombl,  Monekynsl. | radiation. Solid state.
JICHE. Brinyxniennoe uznydenue. TBEpioe Temno.
Ilocmpexeusummepi / Ilocmpexeuszumul/ Postrequisites
Snponsik ¢pusnka, JKorapsl SHEPTHS KOHE Snepuast ¢usuka, dusuka Beicokux sHepruit | Nuclear Physics, High energy physics and
OeumiekTep (PU3UKACHI Y JIEMEHTaPHBIX YaCTHII elementary particles
bazoaprama scemexuiici / Pykosooumenw npozpammul/ Programmemanager
BanenToBa A.IO. | BanenToBa A.IO. | ValentovaA.J.

Acmpodghuzuka nezizoepi / Ocrnoevl acmpogusuxu / Basics of Astrophysics

OKy maxcamul / Yueonan yenv/ Purpose

acTpoM3MKAHBIH €CENTepi OMICTepiMEH, OHBIH | 3HAKOMCTBO C 3aJadyaMd H  Merojgamu | acquaintance with the tasks and methods of
TapuXbIMEH J>KOHE OJIeMHIH FBUIBIMHU OeifHeciH | acTpodusuku, e€ ucropuer u 3HadeHuem st | astrophysics, its history and significance for the
KaJIBINTACTRIPYAaFbl MAHBI3IbUIBIFBIMCH TAHBICY | (GOPMHUPOBaHMS HAYYHOW KApTHHBI MUpa formation of a scientific picture of the world

Oxvrmynamuoceci | Pesynemamotodyuenusn | Learningoutcomes

Kypcrbi CoTTI asiKTaFaHHaH keiiin | ITociie 3aBepuIeHust Kypca o0y4yaromuecst After completing the course, students will
olriMasymbLiap oyayT - solve some astrophysical problems
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- KelbipacTpopU3HKAIBIKECENTEPAiIIECIIE i - pemaTrh HEKOTOpbe actpodusndeckue | - understand space-time scales in the Universe
- FaJlaM/IaFbl KCHICTIK-YaKbIT ayKbIMBIH TYCIHENI | 3a1a4u - understand the origin and evolution of celestial
- acmaH JICHENIepiHiH Tmaiaa Ooiybl MeEH | - [OHMMAaTh MPOCTPAHCTBEHHO-BpeMeHHbIe | bodies
IBOJTIOIHSICHIH TYCIHEI1 MaciuTa0sl Bo Beenennoit - know the composition of the Universe
- QJIEMHIH KyYpaMbIH Oiie/i - IOHHUMAaTh NIPOMCXOXAEHHE W 3Bosonuio | - have an idea of the structure and evolution of the
- OYKUT 9JeMHIH KYPBUIBIMBI MEH JBOJIOLHUSCH | HEOSCHBIX Tell Universe as a system
TypaJibl TYCIHIKKE He 00a bl - 3HaTh cocTaB BceneHHoi - understand the place of man in the Universe
- QJIaMHBIH FaJaMaFbl OPHBIH TYCIHEI - HMMeTh MpeICTaBIeHHEe O CTpyKType U | - have a scientific outlook
- FBUTBIMU TYHUCTAHBIMFA Ue 00JIa b1 3BOJTIONKHU BeeneHHo# Kak 11eoro
- IOHUMAaTh MECTO YeJIOBEKa BO BeeneHnHou
- IMETh HAyYHOE MHPOBO33PEHHE

Ilpepexeuzummepi / Illpepexeuzumot / Prerequisites

AcCTpoHOMHUS ‘ AcCTpoHOMUS ‘ Astronomy

Kypcmuinxvickauwa mazmynot / Kpamkoe codepocanue kypca/ Coursesummary

Kipicrie. Acrtpodusukagarbl KEHICTiK-yakbIT | BBenenue. ITpocrpancTBenHO-BpeMenHbie | Introduction. Space-time scales in astrophysics.
aykbiMbl.  Coynme  mbirapy.  Paamanumsuielk | macmtabel B actpodusuke. Msnydenume. | Radiation. Fundamentals of the theory of radiation

TackIMaIIay TEOPHSICHIHBIH Herizaepi. | OcHOBBI ~ Teopun mepeHoca u3iydeHws. | transfer. Physical limitations of astrophysical
Actpodusukanslk OakbuiaynapasiH (Gu3MKanblk | Pusnueckue orpaHndeHus actpodusmdeckux | observations... Classical cosmology. Light spread.
HIEKTEYJIEPi. Knaccukanbik KocMmoutorus. | Habmromenuit.  Kiaccmueckas kocmomnorus. | Red shift. Difficulties of classical cosmology.

XKapeikteiy ~— Tapanysl.  Kpi3en  bIFBICYBL | PacmpocTpanenue cBera. Kpacnoe cmemnienue. | Formation of the large-scale structure of the
Kiaccukanblk KOCMOJIOTHSIHBIH KHBIHABIKTApHL. | TpyaHoCcTH — Kiaccuueckod — kocmosoruu. | Universe. Stars. General information. Structure and
bimimi ipi MacmTaOThl KYpbUIBIMBI MeH OieM. | OOpa3oBaHue kpynHomaciitabHoi | evolution. Remnants of stellar evolution

Kynaezgap. Kanner mamimertep. Kypbuibimbl | cTpykTypsl  Bceenennoii.  3Be3apl.  OOmue
XoHe 3BooUUACHL. JKyIIbI3bl 3BOMIONUSAHBIH | cBeeHUs. CTpoeHue U sBosonus. OcTaTku

KaJIJIbIKTapbl 3BE3THOM IBOJIIOINU
Hocmpexeusummepi / [locmpexeusumul/ Postrequisites
Snponsik ¢pusnka, XKorapbl SJHEPrUs KoHe Snepnas pusuka, Gusuka Beicokux sHepruid | Nuclear Physics, High energy physics and
OeutiekTep pU3NKACHI Y JICMEHTAPHBIX YaCTHII elementary particles
bazoaprama scemexwici / Pykosooumenn npozpammul/ Programmemanager
JAynckunii M.M. | JAynckuii M.M. | Dunskiy M.M.
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4 Kypc CTyAeHTTepiHe apHAJFaH YIeKTHUBTIK MIHAEP / DJIeKTUBHbIE TUCHHUILIMHBI JUIA cTyAeHTOB 4 Kypca / Elective

courses for 4th year students

Hoponwvik puzuxa / Aoepuas ¢puszuxa / Nuclear Physics

Oky maxcamul / Yueonan yenv/ Purpose

Cy0aTOMIBIK MHKpOdJieMJie OoJaThIH HETri3ri
SAPOJIBIK-(PU3UKAIBIK KYOBUIBICTAPMEH, OJIApJIbI
TCOPHUSUIBIK ~ TYCiHY JKOHE  OKCIEPUMEHTTIK
0akpuIay 9iCTepiMEH TaHbICY

3HAaKOMCTBO C OCHOBHBIMH AACPHO-
(1)I/I3I/I‘-IGCKI/IMI/I SABJICHUSAMHU, NPOUCXOAAITUMU
B CY6aTOMHOM MHUKPOMHPE, METOJAaMH 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

Oxvimynamuoiceci | Pesynemamotodyuenus | Learningoutcomes

Kypcrbl CITTI KeiliH

olmiMaymbLIap

agKTaraHHaH

MaTEPUSHBIYHBIMAACTHIPYABIHAAPOIBIKICHT €HiH
nepU3UKATBIKIPOIECTEPAIHKYPY3aHIbLIBIKTAP

BIHTYKBIPBIMIQH TBI

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

- PaJAMOAKTUBTUIIKTIH KaIMbl 3aHABUIBIKTAPBIH
TYCiHEe1

- ecenTep/Ii memenl

- DJeMeHTap OeJIIEeKTepiH JKIKTEeNylH >XoHE
oNlapJIbIH KacHeTTepiH Oinesni

- 3aMaHayHW FHUIBIMH ammapaTrypaMeH KYMBIC
1cTenal

- AP0 KYPBUIBIMBIHBIH HETI3T1 TeOpHsUIapbIMEH
TaHBIC OOIAIbBI

ITocJie 3aBepuieHust Kypca o0y4yaroumuecst
oyayt

- (opmynupoBaTh 3aKOHBl IPOTEKAHUS
(U3NYIECKUX TPOIIECCOB HA SIIEPHOM YPOBHE
OpraHMu3alyi MaTepUU

- HUMETh [IPEJICTaBICHHE O COBPEMEHHBIX
npobiemMax W HEpemEHHBIX MpobiiemMax
sIepHON (pU3MKe U (PU3NKE 3IIEMEHTapHBIX
YacTHIL

- IOHMMAaTh
PaavoOaKTUBHOCTH
- pemarh 3aJ1a4u

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

- pabotatb C COBpPEMEHHOMU
anmnaparypou

- 3HaKOMBI C OCHOBHBIMH TE€OPUSMHU CTPOEHUS
aaep

o0mye  3aKOHOMEPHOCTHU

Hay4HOH

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 (hU3HKa

| ATomuas duzuxa

| Atomic physics

Kypcmoingvickawa mazmynst / Kpamkoe codepacanue kypca/ Coursesummary

Kipice. SlnpomapmbiH  Kypambl, KyphLibiMbI | BRenenne. ®usnka cocrasa, crpyktypsl u | Introduction. Physics of composition, structure and
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KOHE  JMHAMHKAachl  (DU3HKACHI. O3apa
opekeTTecyliH  ImKi  Kymrepi.  SIposbik
MoJieNbaep. SnponblK peaknusuiap (GU3HKacHL.
ATOM SIIpONapbIHBIH O6MiHyl >KOHE CHHTE3I.
PagnoakTuBTi BLIIBIPAY (bu3HKacHI.
PamnoakTHBTUIIK JKOHE HWOHJIAYIIBI COYIICICHY
Typiepi. SIOponblK  coyJeneHyIiH ~ 3aTIeH
opekerTecyi. DieMeHTap OemIIeKTep MeH
FApBIITHIK coyienep. KommanOamsl  sSApOIIBIK
¢busmnka.

JUHAMUKA  sifep. BHyTpusimepHble  CHIIBI
B3auMozeucTeus. Snepusie monenu. dusuka
SIICpHBIX — peakuuii. [leneHue W cuHTE3
aTOMHBIX sjep. DPusnka paaroaKTUBHOIO
pacnana. PagnoakTHBHOCTE H  BHIBI
HOHU3UPYIOLIUX U3JIy4CHUH.
B3aumoneiicTBre  SIACPHBIX HMBJIYYEHUM C
BEILIECTBOM. ODJEMEHTapHblE YacCTULBI H
KocMmuueckue syud. Ilpuknannass saepHas
¢busmka.

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

bazoapnama scemexwici / Pykogooumenwv npozpammol/ Programmemanager

JIudenko B.M.

JIudenko B.M.

Lifenko V.M.

Kozapwt snepzusn yncone donmexkmep guszuxacot / Puzuxa evicokux Inepzuil u rnemenmapuuix ywacmuy / High energy physics and elementary

aJeMeHTap  OeJleKTep  dJeMiHe  KeIIeH/II
ITYHUETAHBIM/IBI KAJIBINITACTHIPY, OJApIBIH 03apa
opeKeTTecyl JKoHe e3apa opeKerTecyi, Kasipri
JeHreneri MaTepus KYPBUIBIMBIHBIH
KYPBUIBIMBIH 3€pTTEY

particles
OKy maxcamul / Yueonan yenv/ Purpose
(dbopmupoBaHue KOMILIEKCHOTO
MHPOBO33PEHUS HAa MHD DJIEMEHTapHBIX
YacTHIl, ux B3aUMOJICHCTBHE u

B3alMOIIPEBPALLIEHUE, H3YYEHUE CTPYKTYpY
CTPOEHMSI MATEPUH HA COBPEMEHHOM YPOBHE

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

Oxvimynamuoiceci | Pesynemamotodyuenus | Learningoutcomes

Kypcersl CITTi asiIKTaraHHaH KeliH
olmiMaymbLIap
MaTepHUsHBIHKYPBUIBIMBIHKA31priIeHr efiIeTyCiHe
i
areMeHTapOeIeKTEPIIHKIKTETYIHKIHEIpreie
3apaopeKeTTecylepaiHKacueTTepinoinei

- Kazipri3aMaHFBITEXHUKaJTa(QU3UKACBIHIAA —
YAETKIITepTYCiHe i

- KBapKTap apacblHIarbl ©3apa opeKeTTecy
NOTEHINAJIbIH aHBIKTaM bl

IMocJie 3aBepIeHUsI Kypca o0y4Jarouuecs
oyayT
- IOHUMATh CTPYKTYPY CTPOCHHE MaTepuu Ha

COBPEMEHHOM YpOBHE
- 3HaeT KIACCU(PUKALHUIO dIEMEHTAPHBIX
4acTUIl MW CBOMCTBa  (hyHIaMEHTATbHBIX
B3aUMOJICCTBUI

- paszOupaeTcssi B COBPEMCHHOW TEXHHKE
(u3MKe BBICOKUX SHEPTUN — YCKOPUTEISIX

- OmpeaensieT TOTEHIMAl B3aWMOJICHCTBHS

After successful completion of the course,
students will

- understands the structure of matter at the modern
level

- knows the classification of elementary particles
and the properties of fundamental interactions

- understands modern technology, high-energy
physics - accelerators

- determine the potential of interaction between
quarks
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- JKOFaphl dHEprusiiap (PU3UKACHIHBIH 3aMaHayu
MoceJieNiepine Ha3ap ayaapaabl

MEX/1y KBapKaMu

- OPHEHTHPYETCS] B COBPEMEHHBIX IpodiieMax
(U3MKN BBICOKMX HEPruil

- be guided in modern problems of high energy
physics

Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

AcTpodusuka Herizaepi

‘ OCHOBBI acTpO(PHU3UKHI

| Fundamentals of Astrophysics

Kypcmoingvickawa mazmynst / Kpamkoe cooepaycanue kypca/ Coursesummary

Ipreni e3apa opekerTecyieplliH KacHETTepi.
JKorapsr JHEpTrust (hU3UKACHIHBIH
OKCIIEPUMEHTTIK 0a3achl. ©O3apa opekeTTecy
MPOIIECTEPIH Tanaay omicrepi. 3aTTBIH
KypbUIBIMBL.  KBapkTtap MeH TIIFOOHIApIIbIH
KacuerTepi KOHE AIIEKTPOHIAP MCH

MO3UTPOHIAPABI KO Takipubenepi. YIikeH
XKapouibic Mogeni. DK30THKANBIK OeeKTep.
Fapeiureik coynenep. 21 racelpiarbl SKOFapbl
sHeprusi GU3MKACHIHBIH Mocelnesepi

CaoiicTBa (dbyHIaMEHTATBHBIX
B3aUMOJCHCTBUU. DKCHEpUMEHTAJIbHAs 0aza
(U3MKN BBICOKUX PHEpruil. MeTo/bl aHamu3a
npoueccoB  B3aumoneucteus.  CTpykrypa
Matepun. CBOWMCTBa KBapKOB M TJIIOOHOB U
SKCIEPUMEHTOB MO0 aHHUTUJISIIUU 3JIEKTPOHOB
1 1o3uTpoHOB. Monens bonbimoro B3peisa.
Dk30THMyeckue yacTtuilpl. KocMuueckue mydu.
[Ipobnembr (u3uku BbICOKUX dSHEpruil 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

bazoapnama scemexwici / Pykogooumenv npozpammol/ Programmemanager

JAyncknit M.M.

‘ Aynckniit M.M.

| Dunskiy M.M.

Paouomexnuxa oouvitnua npakmuxkym / Ilpakmuxym no paduomexnuke / Practice radio engineering

OKy maxcamul / Yueonan yenv/ Purpose

Ka3ipri 3aMaHfbl OarjapiiaMaiblK KaMTaMachl3
eTy/l NaijianaHa OTBIPBIN, PaIHOAIEKTPOH/BIK
KYPBUIFbLUIAP/IbI aziprey, MOJICIIbJIEY,
MOHTaXJay OHE PETKE KENTipy HarJbLIapblH
MEHIepy

OBJIA/ICBaHUE HaBbIKaMU pa3paboTku,
MOJIETTMPOBAHUS, MOHTaXa W HaJa)KUBAHUS
PaarO3IEKTPOHHBIX YCTPOMCTB c
HCII0JIb30BAHUEM COBPEMEHHOTO
MPOTPaMMHOTO 00€CTIeUeHUS

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

namuceci / Pezynomamut ooyuenusn / Learning outcomes

OKbimy
Kypcrsi coTTi asiIKTaraHHaH KeHiH
OimiManymbLIap
- DJIGKTPOHJBIK KYPBUIFBIHBI jK00anay, o3ipiey
KOHE OHJIPYIIH TEXHOJOTHSUIBIK  Ti30eriH
TYCiHen,

- aBTOMATTaHJBIPBUIFAH >Ko0anay KylenepiH

ITocJie 3aBepiieHust Kypca o0y4yaroumuecst
oyayt

- TIOHMMAaThb TEXHOJOTMYECKYI0 IEMOUYKY
MIPOEKTUPOBAHUS, pa3paboTku )51
M3TOTOBJIEHUS 3JIEKTPOHHOTO YCTPOICTBA;

- BJIaJIETh METOJJaMH POEKTUPOBAHUS CXEM C

After successful
students will be
- understand the technological chain of design,
development and manufacture of an electronic
device;

- own methods of designing circuits using CAD;

completion of the course,
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naiijanaHa OTBIPHII,
o/licTepiH MEHIepe/Ii;
- DJIEKTPOHIBI KAOABIKTHI KYPY 9JIiCTEpl TypaIbl
TYCIHIKKE re 00JIaIbl;

- PDA-na akaynwikTapapl TaOy JKoHE OJapbl
KOS aJIaJibl;

- PaIuOdIEKTPOHBIK KYPBUIFBUIAPABIH KYMbIC
icTey mapameTpiepiH ChIHH Oarayiay JKoHE
OJIapJIbIH HET131H]I€ KOPBITHIH/BI Kacai alajbl;

- Oacra TIaTaNapelH A3ipiiey KOHE IKacay
OMICTEpiH MEHTepei;

cxemanapael  kobanay

- PAAMOAIIEKTPOHIBIK KYPBUIFBLIAPTBI
MOJIETIBICY oHicTepl Typaibsl TYCIHIKKE UHe
0oabl

ucroyp3oBanuem CAIIP;

- UMETb MpPEACTAaBIEHUE O METOAMKaX
HaJIaXKUBaHUSA paruo31EKTPOHHON
anmnaparypsl;

- TPOBOJAUTH MOUCK HeucnpaBHocTeld B POA u
YCTPaHSTh UX;

- KPUTHYECKH  OLIEHHUBaTh  IapaMeTphl
(YHKITMOHUPOBAHUS PaIO3IEKTPOHHBIX
YCTPOMCTB U JeNaTh BHIBOJ HA UX OCHOBE;
- BIaAETb MeToJamMu  pa3paboTKu
W3TOTOBJICHHS IEYaTHBIX 11T

-  UMETh TPEICTaBIEHHE O  METOoJax
MOJIETTUPOBAHUS PaZrOdNIEKTPOHHBIX
YCTPOMCTB

u

- have an idea of the methods of establishing radio
electronic equipment;

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

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

- master the methods of design and manufacture of
printed circuit boards

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

Ipepexsuzummepi / Ilpepexsuzumot / Prerequisites

Axmnapart 6epy xylemnepi

‘ CucteMsl nepenaun uHpopmanuu

| Data transmission system

Kypcmuvingvickawa mazmynot / Kpamkoe codepycanue Kypca/ Coursesummary

Kipicrie. PaanosnekTpoHIbIK Ti30€KTEp MeEH
xKyuenep. Pagunoanementrep. Pagnosnemenrrep
apKbUIBl  CUTHAJIJIAPABIH  OTyl. JEKTPOHJbBI
BAKKYM/IbI JKQHE T'a3 TOJTBHIPBUIFAH AJIEMEHTTED.
Kapreutaih  oTKI3rimITep  KOHE  OJAPABIH
KacHuerTepi. Tpan3uctopbg KOCBLLY
cXeMaJiaphbl MEH AKYMBIC pexuMIEDI.
Backapyuibt p-n aybICYMEH epic
TpaH3uctopaapel.  KymedTtkimrep.  Opeker
npuHnmm. ['eHepatopnap.  AMILTUTYJAIBIK
KHUUTIK JKOHE (a3ajiblK KHUUIK CHIIaTTaMalaphl.
Onepanusanelk KymenTkim. Pamgmoxabap >xoHe

pamno  KaOebuimay.  MMmynbCTiK — TeXHUKA
ayieMeHTTepl. bucTabunpai  ysAMIBIKTap MeEH
tpurrepiep. UImuar  tpurrepi.  CaHabk

KYpPBUIFBUIAP/BIH HETi3r1 cxemanapbl. CaHIbIK
JNIEKTPOHMKA. AKnaparTsl OHJEY  MEH

Bsenenue.
CHUCTEMBI.
CUTHAJIOB

PanmnosnexTtpoHHsle menu u
Pamnosnementel. IIpoxoxnenue
yepes pPaarO3JIEMEHTHI.
DIEKTPOHHBIE BAKKYMHBIE "
ra3oHAaIIOJIHCHHEIC 9JIEMEHTEL.
[TonynpoBonHukn M ux cBoiicTBa. CXembl
BKJIFOUEHUSI U PEKUMBI pabOTHI TPaH3UCTOPA.
[ToneBble TPaH3UCTOPBI C YIPABISIIOMWIKAM P-N
nepexonom. Ycwutenu. [IpuHimn neicTeus.
I'eneparopsl. AMIUIMTYAHO YacTOTHBIE H
(hazoBo JaCTOTHEIC XapaKTePHUCTUKH.
OnepanmonHslii  ycunurtens. Panuonepenaua
U paguonpueM. OJEMEHThl HUMITYJIbCHOU
TEXHUKHU. buctabunbHbie SUEHKU U TPUTTEPHI.

Tpurrep  [Imuara.  OCHOBHBIE  CXEMBI
U (HPOBBIX YCTPOMCTB. [udposas
QJIEKTPOHUKA.  DJEKTPOHHBIE  YCTPOWCTBA

Introduction. Electronic circuits and systems.
Radioelements. Passage of signals through
radioelements. Electronic vacuum and gas-filled
cells. Semiconductors and their properties.
Switching circuits and operating modes of the
transistor. Field-effect transistors with a control pn
junction.  Amplifiers.  Operating  principle.
Generators. Amplitude frequency and phase
frequency characteristics. Operational amplifier.
Radio transmission and radio reception. Elements
of impulse technology. Bistable cells and triggers.
Schmidt trigger. Basic circuits of digital devices.
Digital electronics. Electronic  devices for
processing and storing information.
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CaKTayAbIH AJICKTPOH/IBIK KYPBUIFbLIAPHI.

nepepaboTKU U XpaHEHHs] HHPOPMAaIIUH.

Ilocmpexsusummepi / [locmpexsuszumal/ Postrequisites

,HI/IHJ'IOMI[BIK JKYMBIC

Jlumiomuas pabora

| Thesis

bazoaprama rcemexwiici / Pykoeooumenwv npozpammut/ Prog

rammemanager

Maptbinok FO.I1.

Maprtbinok FO.I1.

MartyniukYu.P.

Inekmpomexnuka douvinuia npakmuxym / llpakmukym no snekmpomexnuxe / Practiceelectricengineering

Oky maxcamul / Yueonas yenv/ Purpose

JCKTP  MAallWHAJApBIHBIH  Ti30EKTepiHaeri
mporecTepii  TYCiHyre — JKoHE  Taljayra
MYMKIHIIK OepeTiH TEOPHSIIBIK JKOHE

MPAKTUKAJIBIK O1TIMI KaJIBIITACTHIPY

(dbopMupoBaHue TEOPETUUECKHUX u
MPaKTUYECKUX 3HAHWM, 0OecreynBaroe
BO3MOXXHOCTh TOHMMATh M aHAJIU3UPOBATH
IIPOLIECCHI B LIENSAX 3JIEKTPUUECKUX MAIIUH

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

OKbimy

Homuiceci / Pesynemamot 00yuenusn / Learningoutcomes

Kypcrsi COTTI Keiiin
OimiManymbLIap

- DIIEKTP KYPBUIFBUIAPBIH TaJIayIbIH MaHbI3IbI
CaHIBIK  KOo3(duuueHTTepi MeH oIicTepiH
TYCIHE/I;

- JJIEeKTp Ti30eKTepi MEH 3JIEKTPOMArHUTTIK
epicTepl €cenTey OMICTePiHIH MaTeMaTHKAJIBIK
anmaparblH KOJJIaHa/lbl;

asiIKTaraHHaH

- DJIGKTPOHIBIK  Ti30€KTEpHAiH, TOKTapAbIH,
KEepHEY/IiH, KYaTThIH napamMeTpiepi
KYpPacTelpy, OKY JKOHE  OKCIEPUMEHTTIK
aHBIKTAUIbI;

- aKmaparThl KOpFayAblH OaFaapiiaMalibIK,
OargapiaManblK-anmapaTThIK KypaJgapbiH
Oarray, peTTey kKoHe KbI3MET KopceTy OOHbIHIIA
KYMBICTBI YKOCTIAPJTAN BT JKOHE
YUBIMJIaCTHIPAIbI;

- KYPBUIFBUIAPABI OpHATY, Oanray >koHe KbI3MET
KOpceTy, KOociOMm IaMyAblH ©31HIIK JKYMBICHI,
TONTA JKYMBIC ICTey, IIeNNM KaObuilay, ChIHU

IMocse ycmemHoro
o0yuarmuecs OyayT
MOHMMATh Ba)XKHCHIIME KOJMYESCTBCHHBIC

3aBeplIeHUs] Kypca

COOTHOUICHUS u METO/IbI aHanusa
JIEKTPOTEXHUUYECKHUX YCTPOMUCTB;
- TINPUMEHATL MaTEMaTU4YECKUW ammapar

METOJIOB pacueTa JJIEKTPUYECKUX Lened Hu
JIEKTPOMArHUTHBIX MOJIEH;

- COCTaBJIATb, YUTATb W OSKCICPUMCHTAJIBHO
OTIpeIeNIATh MapaMeTphl AIEKTPOHHBIX CXEM ,
TOKH, HANPSKEHUsS, MOLIIHOCTH;

- IUTAHUPOBATh U OPraHU30BBIBAThH PabOTy IO
HaCTpoOWKe, pEeryJMpOBaHUIO )51
00CITy’)KUBAaHHIO TIPOTPAMMHBIX, IPOrPAMMHO-
anmnapaTHBIX CPEACTB 3allIUThl UH(pOpPMALIHH;
- 00aaTh HaBBIKAMU PabOTHI 1O YCTaHOBKE,
HacTpoiike H OOCIYXUBAaHUIO YCTPOMCTB,
CaMOCTOSITEIILHOU paboThI,
npo¢dheccuoHaIbHOTO pa3BUTHS, PaOOTHI B
KOMaHJIe, IPUHATHUS PEIIEHUH, KPUTUIECKOTO

After successful
students will

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

- apply the mathematical apparatus of methods for
calculating electrical circuits and electromagnetic
fields;

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

- plan and organize work on setting up, regulating
and maintaining software, hardware and software
for information protection;

have the skills to work on
configuration and maintenance
independent work, professional development,
teamwork, decision-making, critical thinking,
drawing up research algorithms and selecting
maintenance of devices and devices.

completion of the course,

installation,
of devices,
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oiijiay, 3epTTey alrOpUTMAEPIH jKacay IKOHE
KYPBUIFbLIIAD MEH KYPBUIFbLIAPFa TEXHUKAJIBIK
KBI3MET KOPCETY[AI TaHaay JarabliapblHa He
0oJ1a b1

MBIIICHHUS, COCTaBJICHUS QITOPUTMOB
UCCIICIOBAHUSI M MOJ00pa TEXHUYECKOTO
o0CTyKMBaHUS YCTPONUCTB U MPUOOPOB.

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

Konnennacusnanrad Kyl QpU3HKachl

‘ ®du3nka KOHACHCUPOBAHHOI'O COCTOAHUA

| Condensed matter physics

Kypcmuvingvickama mazmynst / Kpamkoe codepacanue kypca/ Coursesummary

DnexTp enmiey acnantapbl. TypakThl TOK jKeTici
OOBIHIIIA 3JICKTp HEPrusicblH Oepy. TypakTbi
’)KOHE alHBIMAaIbI TOKTapJblH CBI3BIKTBI JK9HC

CBI3BIKTHI ~ eMmec  TizOekTepi. Ymr  da3zansl
Tiz0ekTep. DnekTp Ti30ekTepiHaeri  eTmeni
MPOLIECTED. Tpanchopmaroprap. RC

aJIeMeHTTepi Oap TYpakThl TOK Ti30eriHmeri
OTHEN MpolecTepai 3epTrey. ACHHXPOHIBI
MalIHajiIap.

DnexrtpousmepuTenbHbie npuodopsl. [lepenaya
3IEKTPUUECKOMN SHEPIrUu o JUHUU
IMOCTOSIHHOTO TOKA. JINHEMHbIE U HEJTMHEWHBIE
LENU MOCTOSHHOTO U IMEPEMEHHOr0 TOKOB.
Tpexdazubie nenu. [lepexomaabie Mporecck B
JNEeKTpUYecKuX Memsx. Tpanchopmaropsl.
HccnenoBanue mnepexogHbIX MPOLIECCOB B
LeNu NOCTOAHHOro Toka ¢ RC-anemeHTamu.
ACHHXPOHHBIE MAllIMHBI.

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

bazoapnama scemexuici / Pykosooumens npozpammst/ Prog

rammemanager

Kaaakos B.A.

\ Kanakos B.A.

Kalakov B.A.

Muxkponpoueccopavik mexnuxa / Muxponpoyeccopnaa mexnuka / Microprocessor technology

Oky maxcamul / Yueonas yenv/ Purpose

3amMaHyu KypajJapblH TaijganaHa OTBIPHII, Oip | popMupoBaHue HAaBBIKOB nmoctpoenwust, | development of skills in building, programming
kpuctangpl DEM  HeriziHae KyYpbUIFbUIAp/bI | mporpaMMupoBanuss u  moxenuposanus | and modeling devices based on single-chip
Kypy, Oarmapiamanay  JKOHE  MOJICNIBACY | YCTPOMCTB Ha Oa3e oaHOKpHcTanbHbIXx DBM ¢ | computers using modern development tools
JaFIbUIAPBIH KAJBINTACTHIPY UCIIOJIb30BAHUEM  COBPEMEHHBIX  CPEICTB
pa3paboTKu

Okvimy namuoceci / Pezynomamut o0yuenusn / Learning outcomes
Kypcrbi CoTTI asiKTaFaHHaH keiiin | ITociie 3aBepuIeHust Kypca o0y4yaromuecst After successful completion of the course,
olsniMmasymbLIap oynyT students will be
- Oip xpuctraiaesl DEM  KOMIbIOTEpIEpHiH | - MOHUMATh TPUHIIATT pa6oTsl | - to understand the principle of operation of single-
(MHUKpPOKOHTpOJIIEPIIEPIiH) JKYMBIC TPUHIMIIIH, | OJHOKPUCTAIBHBIX OBM | chip computers (microcontrollers), methods of
OJIapBIH JKYITACy OMICTEPiH, IKCIEPHUMEHTTIK | (MHKPOKOHTPOJUIEPOB), METO/IbI ux | their interface with sensors, accumulation and

;[epeKTep;[i JKUHAKTay MCH CaHIbIK GHJICYI[i

CONPSKCHUSA C JaTUYUKAMM, HAKOIUICHUA U

digital processing of experimental data;
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TYCIHE/I;

- MUKPOKOHTPOJUIEPIEPAl KOJJaHa OTBIPHIIL,
cXemaJiapibl )Kobaay 9iCTepiH KOJIIaHA b,

- KOPCETINTeH KOCBIMIIIaFa apHaJFaH
MUKPOKOHTPOJIIEPJIEPAl TaHAay oIICTEMECIH
KOJITaHAIbl;

- MHUKPOKOHTpOJUIepyiepAl TaHOanay IKoHE
Oenrisiey Kylenepid TyciHeni,

- TYPJICHIIPTiIITEePIiH oenrii oip
MUKpPOKOHTPOJUIEPJIEPIHIH HaKThl JKarjailiapnaa
KOJIIaHBUTYBIH ChIHU OaraiaiiJibl;

- MUKPOKOHTPOJIIEPIIEP YIIIiH OaFaapiamMaiapabl
a3ipJiey 9MIICTEpiH KOJIAAHA b,

- MUKPOKOHTPOJUIEP KYPBUIFbUIAPBIH MOJICIBACY
ozicTepi Typalibl TYCIHIKKe he 00Iaabl.

nudpoBoii 00pabOTKH AKCHEPUMEHTATBHBIX
JTaHHBIX;

- IPUMEHATh METOJIbl IPOEKTUPOBAHUS CXEM
C UCIIOJIb30BaHUEM MHKPOKOHTPOJIIIEPOB;

- HCHONb30BaTh  METOAMKU  BbIOOpa
MHUKPOKOHTPOJLIEPOB oJ yKa3aHHOE
MIPUMEHEHUE;

- [OHUMAaTh CHCTEMbl MAapKHUPOBKH W
0003HaYeHHSI MUKPOKOHTPOJLIIEPOB;

- KPUTHYECKU OIICHUBATH MPUMEHUMOCTh TEX
W MHBIX MUKPOKOHTPOJLIEPOB
npeoOpa3oBareneil B KOHKPETHBIX yCIOBUSX;
- MPUMEHITh METOJBI Pa3pabOTKU MPOrpaMMm
JUI1 MUKPOKOHTPOJIIEPOB

-  HWMeTb TMpeACTaBIEHHE O  METOJAax
MO/JICITUPOBAHUS MHUKPOKOHTPOJIIEPHBIX
YCTPOMCTB;

- apply methods of designing circuits using
microcontrollers;

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

- understand the marking systems and designations
of microcontrollers;

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

- apply methods of developing programs for
microcontrollers

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

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

Axnapar Oepy xyienepi

| Cucrems! nepeaun nHOpMALUH

| Information transmission systems

Kypcmuinkvickawa mazmynst / Kpamkoe codeprcanue kypca/ Coursesummary

MHUKpONpOLECCOPNIBIK ~ TEXHMKa  Heri3zepi.
MUuKpOKOHTpOJUIEPIEPAIH pedi
MHUKPOIIPOILIECCOPIIBIK OacKapy *KyHesnepid Kypy,
aKnmapaTThl )KHHAY JKOHE OHICY KYpalbl peTiH/e.
MUKPOKOHTpOJUIEpACPAIH ~ JaMy  TapHUXbl.
MUKpOKOHTPOJUIEPIEPAIH  HETI3rl  TYKbIMJAC.
Exinik apudmeruka Herizgepi. Canpap MeH
eKUTIK  apu(MEeTHKaHbIH eKUTIK OeHHEeCIHIH
Heriznepi. Canay xyieci. XKikrenyi. ByTin xxoHe
Oenmiek  caHAapAbl  aydapyAblH — HETI3ri
epexenepi.Ekunik  konrarel  Tepic  OyTiH

CaH/1ap bl YCBIHY. Korapsl TIDILIIK
apudmeTukacel. ©3repMeni HYKTeTl caHAapablH
apu(pMETHKACHI. CanpapabiH EKUTIK

OcHOBEI MHKpOHpOHeCCOpHOﬁ TEXHUKH. Pojib

MHUKPOKOHTPOJIIICPOB, KaK CpezicTBa
MOCTPOCHUSI MHKPOIPOIECCOPHBIX  CHUCTEM
yIpaBJICHHUS, cbopa u 00paboTku
nH(pOpMaIIHH. Uctopus pa3BUTHUA

MHUKPOKOHTpOJUIEpOB. OCHOBHBIE CEMENCTBA
MHUKpPOKOHTpOJUIEpOB. OCHOBBI  JJBOMYHOM

apuMeTuKH. OcHOBBI JIBOUYHOTO
NIpEeACTaBICHUS qucell u JBOUYHOU
apuMeTuKH. Cucremsl CUYMCIICHHSL.
Knaccudukanus. OcHoBHbIE IIpaBUIIa

nepeBojia LEJNbIX U APOOHBIX  YHCEIL
IIpencraBineHre  OTpULATENBHBIX  LIEJIBIX
yycel B JBOMYHOM Kojae. Apudmernxa

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
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KOPCETUTYIHIH MBICAIIaphl  JKOHE  OJIaparbl
apudmerukanbik amangap. AVR  TykeiMzmac
MUKpPOKOHTpoJuiepiepi.barnapinamMa KypbUIbIMBI
ywin C Tinmi. AWHBIMaJbUIap JKOHE JepeKTep
Typiaepi. Maccutep. Mopaynenep.  Luki
oneparopiapsl. laprTer oneparop. Bexropiap
KOHE  Yy3UTic  eHuerimTepi.  Y3UTCTepIiH
0aCBIMJIBIKTaPHI. Y3imic OHJICTIIITePIHIH
MBICAIAAPHI

moBbIIIeHHONW TouHocTH. Apudmernka yucen | family. C language for AVR Program structure.
C IUIABAIOIICH  3alsATOM. ITpumepsr | Variables and data types. Arrays. Modules. Loop
JBOMYHOIO  TpeAcTaBieHuss  umcen  u | operators. Conditional operator. Vectors and
apudmernueckue omnepanuu Hajny Humu. | interrupt handlers. Interrupt priorities. Sample
MukpokoHTposuiepbl cemeiictBa AVR. 3wk | programs - interrupt handlers

C nmns AVR Crpyktypa nOpOorpaMMsl.
[lepemeHHble W THUNBI JAaHHBIX. MacCHUBBI.
Mopaynu. Omnepatopbl HHKIA. Y CIOBHBIM

omeparop. Bektopa m  oOpaboTymku
npepsiBanuil.  I[IpuoputeTsl  npepbIBaHUM.
[Ipumepsr  mporpamm —  00pabOTYUKOB
IIPEPBIBAHUI

ITocmpexsusummepi / [locmpexeuszumeut/ Postrequisites

JIMTIITOMITBIK JKYMBIC

Junnomuas pabora | Thesis

bazoapnama scemexuici / Pykosooumens npozpammst/ Programmemanager

Maprsbinmok 1O.I1.

MapTtbinok FO.I1. MartyniukYu.P.

Inexkmpomexnuka / Inekmpomexnuxa / Electricengineering

OKy maxcamul / Yueonan yenv/ Purpose

Oenrini Gip mapamerpiiepi MeH cumaTTaManapbl
0ap SJEKTPOHIBIK TEXHUKA, DIIEKTP acHamTapbl
MEH >KaObIK KYPBUIFBIIAPBIH 1PIKTEYIIH KociOn
JaFAbUTIaPBIH KAJBIITACTHIPY

(dopmupoBanue npoddeccronanpubix | formation of professional skills in the selection of
HaBBIKOB TOZI00pa ycTpoiicTB anekTponHoi | electronic  devices, electrical appliances and
TeXHUKH, OJIGKTpHUeCKuX mpubopoB U | equipment  with  certain  parameters  and
00opya0BaHuUsS C omnpeneneHHsiMu | characteristics

InapaMeTpaMiu U XapaKTCPUCTUKAMU

Okbimy

Hamuoicect / Pesynemamot 06yuenus / Learningoutcomes

Kypcrsi coTTi asiIKTaraHHaH KeHiH
OimiManymbLIap

- JJEKTp  MalIMHAajJapbl  TEOPHUSCHIHBIH
Heri37epiH, OTKI3rimrepae, XKapTeLiai
OTKI3TilITep/Ie XKOHE JIUDIIEKTPUKTEPIE
(bu3MKaIBIK IpoLeCTepAl TYCIHE

- Kypaji-kaOJbIKTapabl OanTtay KypbUIFbUIAPhI
MeH OeJIIeKTEepIHIH JKal-KyHiH TeKcepy MeH

Mocne ycnmemnoro 3aBepmenusi kKypcea | After successful completion of the course,
od0yuaromuecst OyayT students will

- NMOHMMAaTh OCHOBHI TeopHH 3ekTpuueckux | - understand the basics of the theory of electrical
MaAIIIFH, bu3NUIeCKUX  TPOIECCOB B | machines, physical processes in conductors,
MIPOBOHHUKAX,TOTYTIPOBOTHUKAX u | semiconductors and dielectrics;

TUDIICKTPUKAX; - to apply practical skills in checking and
- TOpuUMeHATh — TpakThdeckue  HaBbiku | analyzing the state of devices and partitions for
MIPOBEPKH W aHaJIM3a COCTOSIHHS YCTPOMCTB U | Setting up equipment;
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Tajaayaby MPAKTUKAJIBIK JIaF IbLTapbIH
KOJITaHAIbl;

- DJIEKTPMEH JKaOAbIKTay  KYpbUIFbLUIAPHIH
XKOHJIey OOUBIHIIA >KYMBICTApABl OpBIHIAyFa
apHaJFaH MIBIFBIHAAPABI OaFanansl;

- OJIEKTp CTAaHUUSUIAPBl MEH JKeNiepiHe
apHaJFaH KYpBUIFbUIAD MEH  acmanTtapibl
Oamray, perrey JKOHIHJIET1 KYMBICTBI
KOCTaplaibl ’KOHE YIBIMIACTHIPAIBI;

- DIIEKTP DSHEPTHUSACHIHBIH TpaHchopMaTopiIapbl
MEH TYPJCHIIPrilTepiHe KbI3MET KOpCETel,
KociOM  JamMydblH  ©3IHIIK  JKYMBICBI, TOIITa
KYMBIC 1CTCHIi, IIeImIM KaObUIIAWIbl, CHIHU
OMJIal J1bl, 3eprrey ANTOPUTMEPiH
KYpacThIpaJpl JKOHE DIEKTPMEH KaOIbIKTay
KypaJlJapblH TaHaay OOWBIHINIA IaFaplIapra Ue
OoJIabl.

poOOPOB HATATKK 000PY10BAHHS;

- OLIGHUBATh 3aTPAThl HA BBIOJHEHHE PAaOOT
10 PEMOHTY YCTPOMNCTB 3JIEKTPOCHA0KECHHUS,

- IUTAHUPOBATh U OPTaHU30BHIBATH PabOTY IO
HACTpOMKe, pEeryjiMpoBaHUIO0 YCTPONCTB H
npuOOpOB Ui DIEKTPUYECKUX CTAHIMA U
CeTeH;

- o0namaTh HaBBIKAMU TI0 OOCITY>KHBaHHIO
TpaHcopmaropoB M mpeoOpas3oBareneit
AJIEKTPUUECKOW  DHEPTUH,CAMOCTOSITEIHHON
paboTel  MPOQECCHOHANIBHOTO  Pa3BUTHA,
paboTBl B KOMaHJAE, NPUHATHS pEIICHUH,
KPUTHYECKOTO  MBILIUICHUS,  COCTaBJICHHUS
QITOPUTMOB ~ HMCCIIENOBaHUSA W  moabopa
CPEICTB JIEKTPOCHAOKECHHUS.

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

- plan and organize work on setting up, regulating
devices and devices for power plants and networks;
- have skills in servicing transformers and
converters of electrical energy, independent work
of professional development, teamwork, decision-
making, critical thinking, drawing up research
algorithms and selection of power supplies.

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

Konnennacusnanrad Kyl Gpu3nkachl

‘ duzuka KOHACHCUPOBAHHOI'O COCTOAHUSA

| Condensed matter physics

Kypcmuinkvickawa mazmynst / Kpamkoe codeprcanue kypca/ Coursesummary

OnexkTp epici, MOTEHLUUAl JKOHE KepHey.
Kepneyni, OTKI3TIITepAl, JKapTeLIan
OTKI3TILITepl, JBIIEKTPUKTEPI1 eJIIey.
KonpaeHcaTtopiapaslH apanac KOCBUIBICHI Oap
JIEKTp Ti30€riHIH MapaMeTpiepiH aHBIKTay.
OnexTp Ti30eri JKoHE OHBIH DJJIEMEHTTEpI.
OTKi3riluTepZiH ~ apajgac  KOCBUIBICHI  Oap
Ti30extepal 3eprrey. Kupxrod, Om, J[xoymib-
Jlennn 3anmapel. Tok OTKI3TimITEpIiH MAarHUT
epicl. DIEKTPOMAarHUTTIK UHAYKLNS KYObUIBICHI.
MarHut  epiciHiH SHEeprusicbl. AWHBIMAJIbI
TOKTBHIH  TapMakTasFraH  Ti30ekrepi. Kyar
KodpdunnenTi. Tok koHe KepHEY PE30HAHCHI.

OnekTpuueckoe  Mosie,  MOTEHIUUATl WU
HanpspbkeHue.  M3mepeHune — HanpsbKeHWs,
IIPOBOJHUKH, IIOJIYTIPOBOJTHUKH,
mdnaekTpuku.  OnpezneneHue  MapaMeTpoB
JJIEKTPUYECKON  LenHU CO CMEUIaHHBIM
COCIMHEHUEM KOHJICHCATOPOB.

OnekTpuueckas LENM M €€  DJIEMEHTHI.
Uccnemosanne 1ienedl co  CMENIaHHBIM
COEIMHEHUEM IIPOBOIHUKOB. 3aKOHBI
Kupxroda, Oma, [Ixxoynsa-Jlenna. MarautHoe
[0JIE TPOBOJAHUKOB C TOKOM. SIBieHHe
ANEKTPOMArHUTHOM  MHAYKUUHU.  DHEPrus
MarHMTHOro nmoJid. Pa3BeTBIEHHBIE 1eNH
IIEPEMEHHOT0 TOKA. Koaddunuent

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
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‘ MOIIHOCTH. Pe3onanc ToxB u HaHpH)KeHI/Iﬁ ‘

bazoaprama scemexwiici / Pykoeooumensv npozpammut/ Prog

rammemanager

Kaaakos B.A.

\ Kanakos B.A.

Kalakov B.A.
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Minors

Monynb 1 ArpouH>KUHUPUHT / ATPOMHXXKMHUPUHT / Agroengineering

Aepoghuzuka / Aepoghuszuxa /Agrophysics

Okymarcamul / Yueonasn yenv/ Purpose

TomnpIpakTy31IynpoIIeCiHIH3aHIbUIBIKTAPBIH,
TOTBIPAKTAFbI()U3UKATBIKKACUETTED
MIPOLIECTEPIIHO3TePYIPOOIeMalIapbIHTAHY,
TOTBIPAK-IKOJIOTUSIIBIKKAF Taliappioaranay,
OJIapAbIHAY LI AP YAl bLTBIFbI
JlaKpUIIapbIHOCIPYTeKAPAMIBUIBIKIOPEKECIHKA
JBIITACTBIPY

MCH

(¢bopMUpOBaHHE HAaBBIKOB  PACIO3HABAHUS
3aKOHOMEPHOCTEH  IMOYBOOOPA30BATEIHLHOTO
nporecca, npodjaemM u3MeHeHUs (U3NYECKUX
CBOWCTB M TIPOILIECCOB B II0YBAX, OIICHKHU
MMOYBEHHO-3KOJIOTUYECKUX YCIIOBHM, CTEHCHH
MPUTOJHOCTH WX  JUISI  BO3JCJIBIBAHUS
CEJIbCKOXO03SUCTBEHHBIX KYIbTYP

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 / Pezynomamaut 0dyuenusn | Learningoutcomes

Kypcrbl CoTTI asIKTaFaHHAH KeHiH
olmiMaymbLIap

- TONBIpaK  TY3Uly  NPONECIHIH  THUMTIK
€PEKIICITIKTEPIH TAaHUIBL;

- Oumokoc  xyHeciHIeri  arpopU3UKaIbIK
KacHueTTep MEH MIPOLIECTEPTIH e3repy
ce0enTepiH TyCiHE];

- TOTIBIPAK-3KOOIOT SUTBIK KaFaimap bl

Oaranay >koHe OOJKaNIbI;
- arpo(U3UKAIBIK MPOIECTEP/Il AUATHOCTUKAIAY
o/licTepiH KOJJaHAbl.

IMocae 3aBepuieHnst Kypca o0y4arouiuecs
oyayT

- pacro3HaBaTh THIIOBBIE  OCOOCHHOCTH
MOYBOOOPA30BaTENHLHOTO MpOoIEcca

- TIOHHMAaTh NPUYHHBI M3MEHEHUSI
arpo(M3MYeCcCKNX CBOHCT M TMPOIECCOB B
OMOKOCHOI cucreme

- OOCHUBATb W MPOrHO3UPOBATH ITOYBCHHO-
9KO0JIOIMYECKHE YCIOBUS

- HCIIOJIB30BAaTh IIOYBY MIJId BO3ACJIbBIBAHUA
CEIIbCKO-XO03SICTBEHHBIX KYJIBTYD

- HIPUMCHATH METOABI JUArHOCTHUKU
arpo(u3NYecKHxX MpoIEeCCOB

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,

Ilpepexeusummepi / [Ipepexeusumot / Prerequisites

MCXE[HI/IKB., MOJICKYJIAJIBIK (I)I/ISI/IKEI, QJICKTP KIHC
Mar"He€Tus3M, OIITHKa

MexaHuka, MOJIEKyJIsipHast GU3MKa,
AIEKTPUYECTBO U MarHeTU3M, ONTHKA

Mechanics, Molecular Physics, Electricity and
Magnetism, Optics

Kypcmuinygovickauwamasmynul / Kpamkoe codepycanue xypca/ Coursesummary

TonbipakThIH(pa3aIbIKKYpaMBbl.
TonbIpakpu3UKaCHIHBIHIPTETI3aHIaPbI.
TonbIpakKypbUIBIMBI.

@®a30BbIil cocTaB NOYBbl. DyHIAMEHTAIIbHBIE
3aKkoHbl (pu3uku 1oyB. CTpyKTypa IIOYB.
Mertonpl  OnpenesneHus: CBOMCTB — INOYBBI.

Phase composition of the soil. Fundamental laws of
soil physics. Soil structure. Methods for
determining soil properties. Specific soil surface.
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TonbIpakThIHKACHETTEPIHAHBIKTAY S TICTEPI.
TonbIpakTHIHHAKTHIOETI.
TonbIpaKTHIHBUIF A IBLIBIFBL.
TonbIpakTarbICyAbIHKO3FAIBICEL. T ONBIPAKTHIH
ra3z anMacybl. Cy KeCyXoHEOHBIHTONBIPAKTaFbl
Tere-TeHIIT . Keurypuzukacer.
TonbIpakTabl IbIpal TEIH3ATTAPABIHOCPLTYI.
TonbIpakThiH GU3NKA-XUMHSUTBIKKACUETTEPI

VYienbHas TOBEPXHOCTh IOYB. BiakHOCTH
MouBkl. J[BUKeHUE BOJIbI B IOYBE. ['a30BbIi
oOMeH 1mo4Bbl. BoHBIN peku U ero O6aiaHc B
nmouBe. Termnodusuka. [lepeHoc pacBOpUMBIX
BeIIECTB B IMo4yBe. DUMKO-XUMHYECKHE
CBOICTBA MTOYB

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 / Ilocmpekeusumul/ Postrequisites

OHTIPICTIK MPAKTUKA, JUILTIOMJIBIK KYMBIC

MIPOM3BOICTBCHHAS
pabora

ITPpaKTHKa, JUTTIJIOMHAast

Specialized practice, thesis

bazoapramarccemexwici / Pykosooumenv npozpammot/ Programmemanager

OpaszaannoBa JILK.

Opa3zaannoBa JILK.

Orazalinova D.K.

Aybln wapyamvlipl2blH0a2bl PU3UKA-XUMUATBIK, manoay d0icmepi / Dusuko-xumuueckue memoosvl AHAIU3a 6 ceavbckom xo3aucmee / Physical and

chemical methods of analysis in agriculture

Oxymaxcamul / Yueonan yenv/ Purpose

KazipriyakpsITTaaybuimapyamnbUIbiFbIHaKOHEF b
JIBIMU3EPTTEYIIePAeKEHIHEHKOIIaHbUIaThIH
¢duzuka-
XUMUSITBIK3EPTTEY1ICTEPIMEHKYMBICICTEY IaF ]
BUIAPBIHUTEPY

pUOOpeTeHne HAaBBIKOB PabOThl ¢ Hamboiee
IIMPOKO TMPUMEHSEMBIMU B HACTOSIIEE BPEMSI
B CEIbCKOM  XO3WCTBE M  HAayYHBIX
HCCIIETOBAaHHSIX (U3UKO-XUMHYECUKIMHU
METOJAMHU UCCIIEI0BaHMSI

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

KypeTbl coTTI asKTaFaHHAH keitin | ITocite 3aBepmenns kKypca odyuarommecst | After successful completion of the course, students
olriMmasymbLIap oynyT will

- eHIMII TangayAblH (U3MKANBIK  JKOHE | - 3HATh MepeveHb (u3mueckux u xummdeckux | - Know the list of physical and chemical methods
XMUMHUSJIBIK 9ICTEPiHIH Ti30eciH Oinei; METOIOB aHaJIM3a MPOIYKIHH of product analysis

- AQHAIUTUKANIBIK ~ acManTapAblH  JKYMBIC | - TMOHUMATH MPUHIIATIBI pabots! | - understand the principles of operation of
OpUHIMOTEpiH,  Oenrimi  Oip  oJicTep/iH | aHATMTHYECKUX MpUOOpOB, Bo3MoxkHOocTH | analytical instruments, the possibilities and
MYMKIHJIIKTEpI MEH KEMIIIIKTEpiH, OJIapJbl | HEJOCTATKH TE€X WM MHBIX MeTOz0B, oOiactu | disadvantages of certain methods, their areas of
KOJIJIaHy cajlachlH TYCIHE/I; WX MPUMEHEHUS application

- eIIey HOTHKEIEPiH OHJICY/IH | - TPUMEHSIThIKCIIEPUMEHTAIbHBIE MeTo bl U | - apply experimental methods and methods of
OKCHEPUMEHTTIK ~ OMICTEpl MEH TACUIAEPiH | crocoObl 00pabOTKH Pe3yIbTaTOB H3MEPEHUH | Processing measurement results
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KOJIJTaHAa/Ibl;

- TPaKTHKAIBIK  KbI3METTE
anmapaTypaHbl MakaaIaHabl;
- Oenrini 6ip SKCIEPUMEHT HEMece Talaay YIIiH
CTaHAAPTTHI KYPBUIFbLIAP bl OcHiMaeH 1,

- Oenriai Oip XMMHUSJIBIK €CENTl MENyaiH THICTI
OJIiCIH TaHJANIbI;

- OCBI TAJIJIAy YIIiH KOKETTI 9/TiCTI TAaHIAUIbI.

aHaJINTUKAJIBIK

- HCIHOJIb30BaTh AHAJTUTHYCCKYIO
anmnaparypy B MIPaKTHYECKOH JesITeIbHOCTH

- aJanTUpPOBaTh CTaHIAPTHBIC MPUOOPHI TS
Lenell  KOHKPETHOTO HJKCIEPUMEHTa WU
aHanu3a

- BRIOMpATh aICKBATHBIA METOJI JUISI PEIICHUS
KOHKPETHOW XMMHYECKOMN 3a1a4uu

- BbIOMpaTh HEOOOOMUMBI METOAM IS
JaHHOTO aHa/Iu3a

- 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

Ilpepexeuzummepi / Illpepexeuzumot / Prerequisites

MeX&HI/IKa, MOJICKYJIAJIBIK (1)I/I3I/IKa, QJICKTP JKHC
Mar"o€Tus3M, OIITHKa

Mexanuka, MoJieKyisipHas (hu3mka,
9JIEKTPUYECTBO U MArHETU3M, ONTHUKA

Mechanics, Molecular Physics, Electricity and
Magnetism, Optics

Kypcmuingvickamamazmynnt / Kpamrxoe codeparcanue Kypca/ Coursesummary

TanngaynbiH
XUMUSITBIKKOHE(DU3UKATIBIKSIICTEPIHIHHET 13T TP

HHITUITEPI. TannaynblHMEXaHUKAJIBIK,
XpoMartorpadusIbIKoIicTepi.
TepmorpaBumerpus.

TangayapIHAAEKTPOXUMHSITBIKOAICTEPI.
TanmaynsiHONITUKANBIKOAICTepl.  OIIP
SIMP onicrepi.

¢buzmnka-

JKOHE

OcHOBHBIE IPUHIUITBI (PUIUKO-XUMHUYECKUX U
(bu3myecKux METOH0B
aHanu3a.MexaHHn4ecKue,
XpoMarorpaduaeckue
TepmorpaBumeTrpusi. DNEeKTPOXUMHUYECKHE
MeToApl aHamm3a. ONTHYecKue  METOIbI
a"anmusa. Meronp! DIIP u SIMP.

MCTOBI aHaJIn3a.

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, TUILTOMJIBIK KYMBIC

TIPOM3BOICTBEHHAS
pabota

IIPaKTHKa, JUITTIOMHAasA

Specialized practice, thesis

bazoapramasxcemexwiici / Pykosooumenv npozpammol/ Programmemanager

Opasaannosa /LK.

Opaszaannosa /LK.

Orazalinova D.K.

Monaysb 1®@u3uka xkoHe diemai Tany / @u3uka u noznanue mupa / PhysicsandknowledgetheWorld

K(l?l.[h’i 3AMAH2bL HCAPAMbLIbLICM ALY K()lll(elll(ll}lel/ K()mqemmu COBPDEMEHHO20 eCmMeCmeEe0O3HAHUA / ConCeptS of modern natural science

OKy maxcamul / Yueonan yenv/ Purpose

OpTYpIiKapaThLIBICTAH yFbUIBIMIAPBITYPFBICHIHA
HKOPILAFaHJIEMI€TYTAaCKO3KapaCThIKAJIBIITACT
BIPY, SJI€MHIHFbUIBIMHOEHHECIHKAIBITACTBIPY

(¢bopMUpOBaHHE IIEJIOCTHOTO B3IUIAJa Ha
OKpy)Xallui MHp C TOYKH Ppa3IUYHBIX
€CTECTBEHHBIX HayK, (JOPMUPOBAHUE 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
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Oxvimynamuosiceci | Pesynemamorodyuenus | Learningoutcomes

Kypcrbi CoTTI asiIKTaFAaHHAH KeliH
olmiMaymbLIap

- JKapaTbUIBICTaHy FBUIBIMIAPbIHBIH  Oacka
FBUIBIMJIAP apaChIHJAFbl OPHBIH TYCIHEI;

- TaOWFATTBl 3EPTTEYMIH OPTYPJl TociiaepiHe
Oarmapiaiiisr,

- acmal JieHesnepl MEH aJlaMHBIH UIbIFY Teri MeH
IBOJIIOIHSICHIH TYCIHE/I];

- OYKUI QJIeMHIH KYPBUIBIMBI MEH 3BOJIOIUSCHI
TypaJibl TYCIHIKKE He O0Iabl;

- aJJaMHBIH FaJlaMJIaFbl OPHBIH TYCIHE/],

- FBUIBIMH JYHUETAHBIMFa Ue O0Japl.

ITocJie 3aBepiieHHs1 Kypca 00y4yarommecs
oynyTt

- TOHUMAaTh MECTO €CTECTBEHHBIX HAYK CPEIH
Jpyrux HayK

- OPMEHTHUPOBATHCS B PA3TMYHBIX MOIX0/1aX K
HM3YYEHUIO IIPUPOILI

- MOHUMATh MPOUCXOXKACHUE M DSBOJIOLHIO
HEeOECHBIX TEJI U YeI0BeKa

- UMEThb TMpEACTaBlICHHE O CTPYKType H
3BOIIOLMY BeeneHHoM Kak [eIoro

- IOHMMATh MECTO YeJIoBeKa Bo Bceenennoi

- IMETh HAyYHOE MHUPOBO33PEHUE

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

Ilpepexseuzummepi / Ilpepexeuzumot / Prerequisites

dunocodus

| dunocodus

| Phylosofy

Kypcmuvinxvickawa mazmynot / Kpamkoe codeporcanue xypca/ Coursesummary

E>xenriepkeHueTTEpIETIFbIIBIM.
OJIEMHIHKapaTbUIbICTaHY-FBUIBIMU
cyperTeMeciH jkacay. FbuibIMHpeBOIIOLMSIIAp.
OneMHIHKa31pripu3uKaIbIKOeHHEC!.
OJIEMHIHKa31priacTpOHOMUSUIIBIKOEHHECH.
OJNEeMHIHKA31pTriONOIOTHSUTBIKKOPIHICI.
Tipionem.
JXKapaTsuipicTany)KoHE00IaIaAKOPKEHUETTEP

Hayka B  nuBWIM3anmusix  JIpEBHOCTH.
Cozanue  eCTeCTBEHHOHAayYHbIX  KapTHH
mupa. Hayunsle peBomonun. CoBpeMeHHas
¢usnueckas kaptuHa wMupa. CoBpeMeHHas
aCTPOHOMHYECKAs KapTUHA MHpa.
CoBpeMeHHast Onosioruveckasi KapTuHa MUpA.
Mup xwuBoro. EcrecTBo3HHame u OymyIiue
LMBUIIN3AIUU

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

JAyncknit M.M.

| Jlynckuii M.M.

| Dunskiy M.M.

Acmponomus / Acmponomusl Astronomy

OKy maxcamul / Yueonan yenv/ Purpose

CryneHTTepaAiacCTpOHOMUSHBIHMIHACTTEPT  MEH
o/licTepIMEH,

OHBIHTAPUXBIMEH)KOHEQJIEMHIHF bLIBIMHOCHHECH
KaJIBIITACTHIPY/IaF bIMAaHbI3IbUTBIF BIMEHTAHBICTHI

O3HAKOMJIEHHE C 33Ja4yaMM M METOAaMH
aCTPOHOMHH, €€ HCTOpPHEH M 3HAYEHUEM IS
(dbopMHpOBaHUS HAYYHOM KapTHHBI MUpa

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

Oxvimynamuoiceci | Pesynemamotodyuenus | Learningoutcomes

Kypcrbl coTTi KeHiH
OiiMaaymbLIap

- KeOipacTpOHOMUSITBIKECETITEeP AIIECIIC 1

assKTaraHHaH

acmancdepachIMEHKYIIIbI3IbIaCTIaH IbI0aF 1apIia
HOBI;

- acmaH JeHeNepiHiH naiga Oomysl
ABOJTFOIUSCHIH TYCIHEI;

- OJIEMHIH KYpaMbIH Oi1e1i;

- OYKUI QJIeMHIH KYPBUIBIMBI MEH 3BOJIOIUSCHI
TypaJibl TYCIHIKKE He O0Iabl;

- aJJaMHBIH FaJlaMJIaFbl OPHBIH TYCIHE/I];

- FBUTBIMH JYHHETAHBIMFA Me 0OJIaIbI.

MCH

IocJie 3aBepuIeHUsI Kypca o0y4yarouuecs
oyayr

- pemartb
3a7a41

- OpPUEHTHPOBAThCS Ha HeOecHoW cdepe u
3BE3IHOM HeOe

- TIOHUMATh MPOUCXOXICHUE M DBOJIIOIHIIO
HEOECHBIX Tell

- 3HaTh cocTaB Bcenennoit

- WMETh TMPEICTAaBICHHE O CTPYKTYpEe H
3BOIIOIMY BeeneHHoM Kak [emoro

- IOHUMAaTh MECTO YeJIOBEKA BO BeeneHHoM

- IMETh HAyYHOE MHUPOBO33PCHHE

HCKOTOPLIC ACTPOHOMUUYCCKHC

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 / Illpepexeuzumot / Prerequisites

TeOpI/IHJ'IBIK MCXaHHKa

‘ TCOPCTI/I‘leCKaH MCXaHHKa

| Theoretical mechanics

Kypcmuvinxvickauwa mazmynot / Kpamkoe codepocanue Kypca/ Coursesummary

Kipicne. Cdepanblk acTpoHOMHUS HeTri3zepi.
ACTPOHOMUSIHBIHITPAK THKAJTBIKECETITEPI.
IpreniactpomeTpusiHbIHKENHOIpecenTepi.
[InaneranapIpIHKOPIHETIH)KOHEHAKTHIKO3FAJIBIC
pl. Xep MeH AWnbIHKO3FaIbIChl. TyThLTY.
Kamel rpaBUTaLUSA
3aHbDKOHEaCIIaHMEXaHUKAChIHBIHHET13/1epi.

Actpoduzuka sxicrepi.
ACTpOHOMUSUIBIKKYpasIIap MEH
OaKplIaySIicTEpI. Kymnxyiieci:
TUTaHEeTaapKOHEOIapIbIHCEPIKTEPI.

Kymxyiiect: actepouaTap, KOMeTasnap,
METEOPUTTEPKIHEMETEOPUTTED. KyH.
Kynap3gapaptHTaOUFaTel MEH  DBOJIOIHSICHI.
biznin ["anakTHKa. DKcTparalakTHKaIbIK
ACTPOHOMUS HeT137epiKoHe KOCMOJIOTHS

Beenenue. OcHOBBI cepuueckoi
aCTPOHOMHUHU. [IpakTuueckue 3aa4n
aCTPOHOMHUMU. Hexotopsie 3a1aun
(¢byHIaMeHTaNnbHON acTpomeTpuu. Bunaumeie
U JCUCTBUTEIbHBIE  JBWKEHHUS  IJIAHET.
JBuxenue 3emnu u JlyHbl. 3aTMeHus. 3aKoH
BCEMHPHOTO TATOTEHHUS U OCHOBBI HEOECHOM
MEXaHUKH. Meroas! aCTpOPU3UKH.
ACTPOHOMHMYECKHE HHCTPYMEHTHI MU METObI
HaOmoneHnit. CoHeYHas CHCTeMa: IUIAHETHI
nu wux cnoyrHukd. CojlHeYHass cucTeMa:
acTepOU/Ibl, KOMEThI, METEOPbl U METEOPUTHI.
Connue. [Ipupona u sBomtonus 38€31. Hama
lamaktnka.  OCHOBBI  BHETAJAKTHUYECKOU
aCTPOHOMUU U 3JIEMEHTBI KOCMOJIOTHH.

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,
meteors and meteorites. The sun. The nature and
evolution of stars. Our Galaxy. Fundamentals of
Extragalactic Astronomy and Elements of
Cosmology

40




AJIEMEHTTEPI.

Ilocmpexeusummepi / Ilocmpexeusumol/ Postrequisites

Actpodusnka Herizaepi

| OcHOBBI acTpopuU3HKH

| Basics of Astrophysics

bazoaprama scemexuiici / Pykosooumenw npozpammul/ Programmemanager

Hyncknit M.M.

\ Jlyncknii MLM.

\ Dunskiy M.M.

Moayan 1 Minor

Monyns 20HepreTukanarsl Gusnka / Pusnka B 3HepreTrke / Physicsinpowerindustry

JKacovin snepzemuxanviy pusuxansix nezizoepi / @uzuueckue ocrnoswl 3enénoil snepzemuxu / PhysicalbasicsofGreenpowerindustry

Oky maxcamul / Yueonas yenv/ Purpose

OKOJIOTHSUIBIK  Ta3a'»Kacell' »SHEprus Kesaepi
MeH (U3HKANBIK KaFruaaTTap j>KOHE OHBI aiy,
KUHAKTAY JKOHE TachIMasiay Typasibl OUTIM MEH
TYCIHIKTEp/I1 KaJbINTACTHIPY

(dbopMHUpOBaHKE 3HAHUH M TIPEICTaBICHUH 00

HCTOYHHKAX HKOJIOTHUECKHU YUCTOU
«3en€HON»  SHepruM M (UBNIECKUX
HNPUHIUIAX u eé HOJIy4YeHus,

AKKYMYJIMPOBAHHUU U TPAHCIIOPTHUPOBKU

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

namuiceci / Pesyiomamot o0yuenus / Learningoutcomes

OKbimy
Kypcersl CITTi asiIKTaraHHaH KeliH
olmiMaymbLIap
- DHEprusiHblH  SKOJOTHSUIBIK  TYpPJIEpiHIH
cUMarTamajapbl MEH  ©e3repy  INPHHLHUIIH
TYCIHE/I;

- JKachll SHEPrus Ke3AepiH TYpIACHAIPYIiH

CXGMaJ'IapBI MCH TCXHUKAJIBIK K¥paJ'II[apI)IH
3epTTeYAIH TMPaKTUKAIBIK JaFaplIapbl  MeEH
OMICTEPIH KOJIIaHAbI;

- JKacell DJHEPreTHKa  KOHJBIPFBUIAPBIHBIH

napaMmeTpiiepiH ecenrtey OOoMbIHIIA KYPri3ijareH
HKCIEPUMEHTTEP/IIH HOTHXKEJIepiH Oaranay KoHe
TaJaJanabl;

- JKachul DHHEpreTMKa callaChIHAAFbl Herisri
OHJIIPICTIK pecypcTap/AblH KYHBIH aHBIKTAy JKOHE

IMocae ycmemHoro
o0yyarommecsi OyayT
MOHMMATh XapaKTEPUCTHUKU U MPUHIUI
npeoOpa3oBaHus 9KOJIOTUYHBIX BHJIOB
SHEPrUuu

- TPUMEHATH IPAKTUYECKHE HABBIKM W
METOJUKH MCCJIEJIOBAHMUS CXeM u
TEXHUYECKUX  CPEIACTB  IpeoOpa3oBaHuUs
3eNEHBIX UICTOYHUKOB SHEPTUU;

- OLICHMBaThb MU AHAIN3HPOBATh PE3YJILTATHI
JKCIIEPUMEHTOB IO pacyeTy mapaMmeTpoB
YCTaHOBOK 3€JIEHON YHEPTEeTUKU

IJIAaHUPOBATh MEPOIPUITHS 1o
OIIPEETICHUIO CTOMMOCTHOU OLICHKHU

3aBeplIeHUus Kypca

OCHOBHBIX TPOM3BOJICTBEHHBIX PECYPCOB B

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

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

- possess critical thinking skills

completion of the course,

- draw up algorithms for research and selection of
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Oaranay OolipIHIIIA ic-Tapanapapl
YKOCIIapaanpl;

- CBIHU OWJIay JaFblIapbIHA e O0IaIbI;

- JKachll SHEPrUsl Ke3JepiH 3epTTeiiii KoHe
TaH/Iay aIrOPUTMIIEPIH KYPaCThIPabl.

o0actu 3en€HOM SHEPTETHUKU

- o0nmamatb  HABBIKAMH  KPHUTHYECKOTO
MBIIIICHUS

- COCTaBJISTh QJITOPUTMBI HCCIIEIOBAHUS U
1o100pa 3eJ1EHBIX HCTOUHUKOB SHEPTUHU

green energy sources

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

DJeKTpIMHAMUKa

| Electrodynamics

Kypcmuingvickawa mazmynst / Kpamkoe codepicanue kypca/ Coursesummary

Joctypni  »sHeprust Ke3aepi. IKOJOTHUSIIBIK
Mocenenep. XKaceur  sHeprus  Ke3zepi.
[MaiinananynblH ~ SKOJOTHUSIJIBIK — aCHEKTUIEpI.
XKacbut sHeprus Ke3aepiH MeXaHUKAIIBIK, JKbLTY
MKOHE DJICKTP SHEPTUSAChIHA TYPIACHAIPY SIICTEPI.
OHIpiCTIK pecypcTapIblH KYHBIH Oaranay >KoHe
Oamama dHepreTukaHblH  Oonamarbl.  KyH
sHepretukacel. Kem sHeprermkacel.  Kimri
THIIPO’HEPTeTHKA. [ €OTepMaJIIBIK  JHEPTHsL.
buomacca sHepruscsi.

DNEeKTpOAMHAMHUKA

TpanuuuoHHbIE HMCTOYHHUKHU SHEPTHH.
DKOJIOTHYECKUE MPOOJIEMBI. 3enénbie
HCTOYHUKH SHEPTHUH. DKOJIOTHYECKUE
aCITeKThI HCIIOJIb30BAHHUS. Cnioco0bl

npeoOpa3oBaHusl  3€NEHBIX  HCTOYHHKOB
OHCPIrui B MCXAHUYCCKYIO, TCIUIOBYIO H
JIEKTpUUecKyto  3Hepruto. CrouMocTHas
OLIEHKAa MPOM3BOJICTBEHHBIX PECYpCOB H
MEPCIIEKTUBBl AIBTEPHATUBHON SHEPrEeTHKU.
Conneuynass sHepreTuka. BerposHepreruka.
Manass ruzaposHepretuka. ['eorepmanibHas
sHeprus. JHeprusi bruomacc

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

bazoapnama scemexuici / Pykosooumens npozpammst/ Programmemanager

Banaeurosa A.1IO

Baaenrosa A.1IO

Valentova A.Yu.

Kacwvin yanepzemuxanviyy 3.1eKkmponost Kypanoapul / Inekmponnvie npudopul 3enenou Inepzemuxu / Green Energy electronic devices

OKy maxcamul / Yueonan yenv/ Purpose

(GU3MKaHBIH ONAPIbIH KBI3METIH CHUIMATTANTHIH
HETI3T1 3aHJapblH KOJJAaHY apKbUIbl JKaChLI
SHEpreTHKa caJlacbIHarbl 3aMaHayu
AIIEKTPOH/IBI KOMITOHEHTTEP1 KOJAaHy
ONIICTEPiH UTepy

OBJIAJICHHE MeToAaMu [IPUMEHEHUS
COBPEMEHHBIX 3JIEKTPOHHBIX KOMIIOHEHTOB B
obmact  3eN€HOM  DHEPreTUKH,  IyTeM
MPUMEHEHUSI OCHOBHBIX 3aKOHOB (DH3HKH,
OIMCHIBAIONTNX MX (DYHKIIMOHUPOBAHUE

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

Okbimy namuceci / Pezynomamut ooyuenusn / Learning outcomes
Kypcrsi COTTI asiKTaraHHaH keiiin | ITocsie 3aBepuieHust Kypca o0y4yaromuecst After successful completion of the course, students
oliMasymbLIap oyayT will
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- JKachbUl ~ JHEPreTUKAHBIH  AJIEKTPOHJBIK
acTanTapblHBIH JKYMBIC iCTeyiHE OaillaHBICTHI
KYOBUIBICTapIbIH MOHIH TYCIHEI;

- JKachUl ~ JHEPreTUKAHBIH  AJICKTPOHJBIK
acranTapblH NaiaanaHyIbIH )KYMbIC JKOHE IIeKT1
PEXKUMIIEPIH ecenTeiii;

- JKachbUl ~ JHEPreTUKAHBIH  AJIEKTPOHJBIK
acranTapbIHbIH napameTpIepi OakpuIay
KYPBUIFBUIAPBIHBIH JKYMBIC iCTEY MPHUHIIMIT MEH
NPUHIUNTIK CXeMachl Typajbl TYCIHIKKE He
Oonaasl;

- JKachll  DHEPreTHKAHBIH  JJICKTPOHIBI
KypaJlJapblH TaHOanay »oHe Oenriey xkyheciH
TYCiHei,

- JKaHapTbUIMAllbl  DHEPreTHKaHBIH  HAKThI
€CenTepiH INemry YIIiH KaHmgad pga  Oip
ANEKTPOHABIK KYPBUIFBUIAPIBIH KOJJAaHBUTYBIH
CBIHM OarajaiiJibl,

- KaiiTa 3apsaTajaThlH OaTapes WHBEPTOpJIapbl
MEH KOHTPOJUIEPJIEPIHIH CXeMalapblH TalIai bl
JKOHE K00aIal I,

- DHEPTUsHBI YHEMJIEY JKOHE )KachblUl YHEPreTHKa
KYPBUIFBUIAPBIHA KOJIJIAHBUIATHIH CAHJIBIK KOHE
AHAJIOTTBIK MHUKpOCXEMallap CepHSChl Typabl
TYCIHIKKE U€ 00JIabI;

- KYIITIK 3JIEKTPOHUKA KYPBUIFBUIAPBIHBIH JKbLTY
€CenTey 9IICTePIH MEHIEPE/Ii.

- IOHUMAThb CYIIIHOCTb HBJ'ICHI/II‘/'I, CBA3aHHBIX C

(GyHKIIMOHMPOBAHUEM AJIEKTPOHHBIX
npuOOPOB 3€JICHON YHEPTETUKY;

- pacuuTHIBaTh paboune u
IpeAeIbHBIEPEKUMBI AKCILTyaTalH
AEKTPOHHBIX npubopoB 3eJIeHOM
9HEPreTHKH;

- HUMCTh npeaACTaBJICHUC (6] IIPUHIUIIC
JIeWcTBUS UM NPUHLMIMAIBHOM — cXxeme
YCTPOUCTB KOHTPOJIS apaMeTpoB
JIEKTPOHHBIX npubopoB 3eJIeHOM
DHEPreTUKY;

- IIOHMMaTb CHCTEMbl MAapKUPOBKH H
0003Ha4YEeHMsI ~ DJIEKTPOHHBIX  MPUOOPOB
3€JIeHOH SHEepreTUKY;

- KPUTUYCCKH OLCHUBATH MPUMCHUMOCTDL TCX
WIM WHBIX DJJIEKTPOHHBIX NPHOOPOB IS
pelIeHrs KOHKPETHBIX 3a/1a4BO300HOBIIIEMOIT
DHEPreTUKY;

- aHaJM3UPOBATh U IPOEKTUPOBATH CXEMBbI
HWHBEPTOPOB U KOHTPOJUIEPOB
aKKyMYJIATOPHBIX OaTapeil

- UMETh MPEJICTABIEHUE O CepUsiX LHUPPOBBIX
U aHAJIOTOBBIX MHMKPOCXEM, NMPHUMEHSEMBIX B
YCTpOMCTBaX 3HEProcOEpexeHUs] U 3eJIeHOU
JHEPreTUKN

- BJIaICTh ME€TOAaMHU TCIIJIOBBIX paCuC€TOB
YCTPOMCTB CHUIIOBOM DJIEKTPOHHUKHU

- 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

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

DJIEKTp )KOHE MAarHETU3M

‘ DNEKTPUYECTBO U MArHETH3M

| Electricity and magnetism

Kypcmuvingvickauwa mazmynot / Kpamkoe codepacanue kypca/ Coursesummary

®oTo TYypaeHAIprimTep, KYWITIK 3IEKTPOHHKA
AJIEMEHTTEpPl, KYIITIK TpaH3UCTOpJIap MEH
TUOJTAp, aKKyMYJSITOp Oarapesuiapbl, KYLITIK

dotomnpeodpa3oBaTeny, 3JIEMEHTbl CHIOBON
JNEKTPOHUKH, CHJIOBBIE TPAH3UCTOPHl MU
JTNO/JTBI, AKKYMYJISITOPHBIE Oarapen,

Photoconverters,  power electronics, power
transistors and diodes, storage batteries, power
electronics controller chips
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ANIEKTPOHHKA KOHTPOJUIEPIIEPIHIH | MUKPOCXEMBbI KOHTPOJLJIEPOB CHJIOBOM
MHUKpOCXEMasapsl EKTPOHUKHU
bazoaphama scemexuici / Pykosooumenw npozpammul/ Programmemanager
MapTtbinok FO.IL. | MapTtbinok FO.I1. MartyniukYu.P.

Monyne 2Unxenepiik ¢pusuka / Uuxenepuas ¢usuka / Engineering physics

Mamepuanmany / Mamepuanosedenue / Material science

Oky maxcamul / Yueonas yenv/ Purpose

(bU3HKa-XUMUSIIBIK KAaCHUETTEePiH 3epTTeYy IKOHE

HU3YyUCHUC (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX CBOWMCTB H

the study of physical and chemical properties and

Ka3ipri 3amMaHfbl MaTepHalgapibl KOJJIaHy, | IPUMCHEHHE COBPEMEHHBIX  Marepuaios, | the use of modern materials, the assimilation of
AJIEKTPOHABIK ~ TEXHHKaaa, PaJMOTEXHHKAJa | yCBOSHHE METOIOB NpuUMeHeHus MatepuanoB | methods of using materials in  electronic
JKOHE  PaJuOdJIEKTPOHHKAAa Marepuangapisl | B JEKTPOHHOM TEXHHKE, paJAMOTeXHHMKE u | engineering, radio engineering and radio
KOJIJAaHY 9IICTEPiH MEHIepY Paiio3JICKTPOHUKE electronics

Okvimy namuoiceci / Pezynomamut 00yuenusn / Learning outcomes
Kypcrbi CoTTI asiKTaraHHaH keiiin | ITocisie 3aBepmenust kypca odyuarommecsi | After successful completion of the course,
olriManymbLIap oyayT students will
- MarepHasaapaa OO0JIBII KaTKaH | - MOHUMATh CYIIIHOCTb seiaeHui, | - understand the essence of the phenomena

KYOBbUIBICTAp/IbIH MOHIH TYCIHEI;

- MaTepuanIapasl MaigaganyablH KYMBIC JKOHE
IIEKTI  peXHUMJIEpPIH  ecenTey  OiCTepiH
KOJIZTaHA/IBI;

- DIIEKTPOHJBIK TEXHHMKAa MaTepHaiapbIHbIH
napameTpJiepin OaKkbUIaIbL;

- MeTalJapAbl, TUDIEKTPIIK KOHE >KapTbulai
OTKI3TIIl  MaTepuanjgapipl TaHOanmay IKoHE
Oenriney xyienepiH TyCiHe;

- HaKThl ecenTepal Iuemy yurH Oenrun Oip

MarepuaniapabiH KOJIIAHBLITYbIH CBIHU
Oarajaipl;

- MaTepuaniapabH ANEKTPOPUZUKAIIBIK
KacHeTTepiHe KaTBICTHI KaTTbl  JE€HEHIH

aliMaKTBIK KYPBUIBIMBIH TYCIHE];

MPOUCXOJAIINX B MaTepraiax

- HUCIOJB3Yeh METOJBI pacuera pabouyux H
MpEeIEIbHBIX pEXKHUMOB JKCIUTyaTaluu
MaTepHaoB

- KOHTPOJMUPYET mapaMeTphl
3JIEKTPOHHOU TEXHUKHA
-IOHUMAThb  CHUCTEMBl  MApKUPOBKH U
0003HAYCHUSI METAJIJIOB, TUANICKTPUUYCCKUX U
MOJYIPOBOIHUKOBBIX MAaTEPUAIIOB

- KPUTHYCCKH OLICHUBATH MPHUMEHUMOCTE TEX
WA WHBIX MaTepHaloB Il  PEUIECHUSA
KOHKPCTHBIX 3a/1a4,

- TOHUMATh 30HHYK CTPYKTYpPY TBEPIOIO
TCJIa TPUMCHUTCIBHO K BJ'IGKTPO(l)I/ISI/I‘-IeCKI/IM

MaTcpHraJioB

CBOMCTBaM MaTCpruajioB

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
relation to the electrophysical properties of
materials

- calculate magnetic quantities associated with the
functioning of ferrimagnets and ferromagnets
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-eppoMarHeTUKTep MeH (heppOMarHeTUKTEPIIH
KYMBICHIHA OailIaHBICTHI
IIaMaiap/ibl eCenTel aajpl.

MAarHuTTiK

- pacyeThIBa€T MarHUTHBIEC BEJIMYUHBI,
CBsI3aHHBIC C (DYHKIIMOHUPOBAHUEM
(dheppruMarHeTukoB U eppoMarHeTUKOB

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

PaunoOaiiyiaupIc )XoHE TeIEBUICHIE

\ PannocBs3b U TelIEBUAECHUE

| Radio communication and television

Kypcmuingvickawa mazmynst / Kpamkoe codepicanue kypca/ Coursesummary

Marepuanmap Typajdbl HETI3T1 MOIIMETTEp.
OTkizrimTepaeri (U3MKAIBIK MPOLECTEep >KOHE
oJIapABIH KacHEeTTepi. OTKI3Timl Marepuasiap.
Meranapabt KOJIIaHY. Kaprbuai
OTKI3TIITEpAETI (U3HKANBIK IPOIECTEp JKOHE
onapAbIH Kacuerrepi. XKapTeiiaid eTkizrimrepai
KOJIJIaHy. [TaccusTi JKOHE AKTUBTI
JTUDJIEKTPUKTED. Omnapparsl

mporecTep  JKOHE  KOJIIaHY.
MaTepHuaIIapAarsl (PU3UKAIBIK MPOIIECTEP JKOHE
oJIapabIH KacueTTepi.
MaTepHaIIapAbl KOJIJIaHy.

(u3HKaIbIK
Maruurrik

Marsurrik

OcHoBHBIE  CBeleHHA O  Marepuaax.
®u3nyecKue Ipouecch B MPOBOAHUKAX U HX
cBoiicTBa.lIpoBogHUKOBEIE MaTepuabl.
[IpumeHeHue METaJUIOB. Pusnueckue
IpoLeccsl B IOJYNPOBOJHUKAX M HX
cBoiicTBa. [IpuMeHeHHME NOIYNIPOBOAHUKOB.
IlaccuBHBIE ¥  aKTUBHBIE JAMIJIEKTPUKH.
@u3nyecKue NMpoLeCCh B IUAJIEKTPUKAX U UX
npuMeHeHue. @Puznueckue Ipouecchl B
MarHUTHBIX MaTepuaisax M HUX CBOMCTBa.
[IpuMeHEeHrEe 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

bazoapnama scemexuici / Pykosooumenv npozpammst/ Prog

rammemanager

Maprbiniok FO.I1.

‘ Maprbiniok 1O.I1.

MartyniukYu.P.

Konoanoanwt ¢puzuxa / Ilpuxknaonas ¢pusuxa / Applyingphysics

OKy maxcamul / Yueonan yenv/ Purpose

bu3MKaIbIK3aHIap ABIHOMIPIEKOIAAHBUTYBITYPA
JIBITYCIHIKKAJIBIITACTHIPY,
CTYAEHTTEPAITEOPUSIIBIKOUTIMACPIHIPAKTHKAIIBI
KeCenTepAilenTyAeKOoIIanyFayHpeTy.

¢dbopmupoBaHue IIPEICTaBICHUS 0
MPUMEHUMOCTH  (U3NYECKUX 3aKOHOB B
KU3HU, HAy4UTb CTYACHTOB MCIIOIb30BaTh
TEOpETUYECKHEe  3HAHHA B pELICHUH
ITPaKTUYECKHX 3a]au.

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

Oxvimynamuosiceci | Pesynemamotodyuenus | Learningoutcomes

Kypcrsi coTTi KeHiH

OimiManymbLIap

asiKTaraHHaH

OeJIeKTepAIOHICYIIH3aMaHAYUIICKTPOPU3UKa

IocJie 3aBepuIeHUs1 Kypca o0y4yarouiuecst
oyayT

OCYIIECTBJISATh MPABUIBHBIM BBIOOD U
paIMOHAILHO HWCIIOJIH30BaTh COBPEMEHHBIC

After successful
students will

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

completion of the course,
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JIBIKSTICTEPIHAYPHICTAH 1Ay KOHEY THIM/IbITIa a1
aHaJIbl;

- MeXaHHU3MHIH, KYPBUIFBIHBIH HeMece
KYPBUIFBIHBIH ~ (U3UKAIBIK ~ KYMBIC  ICTEY
MIPUHITUTIIH aHBIKTAUIbI;

- MEXaHW3MIEpJEri KO3FayIlbl KYIITEp MEH
KeJIepri KyIITepiH aHbIKTaNIbI;

- MamMHalap MEH amnmaparrap >XYMBICBIHBIH
TUIMIIUIITIH aHBIKTaHiIbL;

- MEXaHHM3MHIH JKaJITbI )KYMBIC iCTey MPUHIIUTIH
CHUITATTaAU b
MeXaHU3MAEpAETIKYIITepAiHTapatybiHOAFaman g
BL

INEKTPOPU3NUECKHE METOABl  00paboTKH
neranein

- omnpenenaTh (GU3NYECKUN MPUHIUI PaOOThI
MeXaHu3Ma, Npudopa WM anmapara, 4To
MO3BOJISIET ~ JIETKO  aJIallTUPOBATHCS B
OTPOMHOM HX pa3HO0Opa3uu

- ONpeAeNATh JBUXKYIIAE CHIBI W CHIIBI
COTIPOTUBIICHUS B MEXaHU3MaX

-onpenensaTh 3QPEKTUBHOCTh paOOThHI MAIIHH
Y anmapaToB

-OIMCaTh o0t MIPUHITATT paboThl
MEXaHu3Ma

-OIICHUBATh pacripeiesieHue CHIT B
MEXaHM3Max

- 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

Ilpepexsuzummepi / Illpepexeuzumot / Prerequisites

Mexanunka

‘ Mexanuka

| Mechanics

Kypcmuingvickauwa mazmynnt / Kpamkoe codeporcanue Kypca/ Coursesummary

OU3NKaHBIHKOJIJaHOATBICUTIATHI.
MexaHUKaaFbIKYILITED.
CepniMaiKYILITEPKIHEOIAPIbITEXHUKAAKOJIJaH
y. COKKBI. Yiikenickymi.Kynon —
AMaHTOH(QOPMYIaChIKOHEOHbIHCATAAPHI.
KemnikkypanaapbIHbIHKO3FalIbIC(U3UKACHL.
YiikenickyuiiHiHe3repyi. MexaHuKaJbIK SHEPIUsl
KOHE OHBI KUHAKTay9IICTepI.
TexHHuKagarplaybITKYJIap.
TexHuKanaFBIMHEPIHUSKYIITEPI.

AWHaIMaIBIKO3FAIBICKOHE OHBI
TEXHUKA/IAKOJIJaHy. I'uppocratuka.
I'mpponnnamuka. CynayxoHecyamay.
KanunisipaslkyObLbIC. KbuTy IBIHKEHETO1.
Koty oepy.
DneKTpaeHAIpyAiTeXHUKaAaKonaany. OMKoHe
Kupxrodd 3aHJAPbIHTEXHUKATAKOJIIAHY.

[Ipuknannoit xapakrep ¢uszuku. Cuisl B
MEXaHUKe. YTPyrue CUibl U HUCIOIb30BAHUE
ux B TexHuke. ¥Yaap. Cumna tperus.@opmyna
Kynona — AmanTona u ee cinenctaus. ®usuka
JIBUKEHUS TPaHCIIOPTHBIX CpPEICTB.
N3menenune cunbel  TpeHus.MexaHuyeckas
SHEPTUsT U METOABl €€ aKKyMYJIMpPOBaHUS.
Konebanus B Texnuke. Cuibl HHEPIUH B
TexHUKe. BpamatenbHoe IBMKEHHE U €ro
WCIIONBb30BAHUE B TEXHUKE. [ 'Mapocraruka.
I'mpponnnamuka. CwmaunBaHUE u He
cmaunBanue.Kanumispueie SIBJICHHUSL.
TenmoBoe  pacmmpenue. Teruonepenaya.
[IpuMeHeHne »SIEKTpU3allMM B  TEXHUKE.
[Ipumenenne 3akonoB Oma u Kupxrodda B
TEXHUKE. DIIEKTPOMArHUThI U UX IPUMEHEHHE
B aBTOMAaTHKE U B TexHUKE. OnTHKa u eé

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
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
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TexHukagakoagany.
PannoakTHBTI3aTTapABITEXHUKATAKOIIAHY.
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