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Kipicne

OJIEKTUBTI TIOHJEP KaTaJloTbl OKBITYJBIH KPEAUTTIK JKyheci OoMbIHIIA
KYpacTbIpbUIaAbl. DJEKTUBTI TMOHAEP KaTalorbl >KYWENEHreH TaHaay OOWbIHIIA
MOHEP TI3IMIH KOHE OJIapIbIH KbICKA CHUIIaTTaMaChlH KapacThIPabl.

CTyneHT MaMaHIBIKTApIblH  MIHJICTTI  KOMIIOHCHT/’KOFaphl OKY  OpHBI
KOMITOHEHTIHIH MMOHJIEPIH MEHIE€PYMEH KaTap, YChIHBUIBIN OThIPFaH TaHJay OOMBIHIIA
MOHACPAl TaHJaM alybl THIC.

DNEeKTUBTI MOHIEPAl TaHIayFa daBaiizep keHec Oepemi. CTyIeHT daBali3epMeH
Oipjece OTBIPHIN, CTYACHTTIH JKEKE OKY OCIapblH KYpYy YIIIH MOHAEPTe >Ka3bLIy
HBICAHBIH TOJITHIPAJIBI.

Kypmerti cryaenrrep! bimim 0epy TpaeKTOPHUICHIHBIH OipTYTAaCTHIFBIHBIH
oitmacteipbutybl  Ci3fiH OoJialllakTa MaMaH pPETIHJE KoCiOW JalbIHIBIFbIHBI3IBIH
JICHT€iiHe BIKMAJ €TETIHIH €CTE CAaKTaYbIHBI3 KEPEK.

BBenenue

[Ipu kpeauTHON  TexHONOrMM OOyuyeHHUs pa3padaTbIBaeTCsl  KaTajor
AJIEKTUBHBIX JUCLMIUINH, KOTOPBIA MPEACTABISAET COOOM CHCTEMaTHU3UPOBAHHBIN
NepeyeHb AUCUUIUIMH KOMIIOHEHTA IO BBIOOPY U COAEPIKUT KPATKOE UX OIHCAHHUE.

Hapsay ¢ n3yyeHneM AMCHMIUIMH 00S3aTENbHOTO / BY30BCKOTO KOMIIOHEHTA,
CTYJIEHT JOJDKEH BbIOpATh ISl U3yYEHUS JUCHUILIMHBI KOMIIOHEHTA IO BBIOODY.

KoHcynbranmu no BeIOOPY 3JIEKTUBHBIX JUCUUIUIMH JAeT 3/Baiizep. Bmecte ¢
HUM CTYJIEHT 3amoyiHsger (opMy 3alucH CTYJIEHTOB Ha JUCUUIUIMHBI JJIs
coctasienust Y1l (MHauBUAYyanbHOrO Y4€OHOTO IJIaHa).

YBaxkaemble CTyaeHTbl! BaXHO NOMHHUTB, YTO OT TOTO, HACKOJBKO
MPOJlyMaHHOW W 1IeIoCTHOM Oyner Bama oOpa3oBaTenbHas TpaeKTOPHS, 3aBUCHUT
ypoBeHb Bareit npodeccrnonaabHOM MOATOTOBKH, KaK OYyIyIIEeTo CIeIHaInCTa.

Introduction

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

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

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

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



CemecTp 00fibIHIIIA 3JT€KTUBTI MOHAePi 00.ry/
PacnipenejieHre 3J1eKTUBHBIX THCIUILUIAH 10 ceMecTpam/
Distribution of elective courses by semester

[Tonnix aTaysl /HanmMeHOBaHME AUCIIUTUIMHBI

Kpenur
Tep
canbl/
Kon-Bo
KPEAUTO
B

Axanem
HSUIBIK
ke3en/

Axkan

(504 (0

Onmieyil TeXHUKA JKOHE eIIICYAIH Kalmbl Teopusickl / OOmIas TeopHst U3MEpeHUn
u u3mepuTenbHas Texuuka / General theory of measurement and measuring
technique

Konnennacusutanran kyi ¢puszukacel / u3rka KOHICHCHPOBAHHOTO COCTOSTHUS /
Matter Physics

KyKBIK sk0HE chlI0aiinac >keMKOPJIBIKKA Kapchl MoJieHHeT Herizaepi / OCHOBBI IpaBa
U aHTHKOPPYNIMOHHOM KynbTyphl / Basics of Law and Anti-Corruption Culture

DKOJIOTHS JKOHE TIPLILTIK Kayinci3airi / Oxonorus 1 6€30MacHOCTh
xu3nenestensaoct/ Ecology and Life Safety

DKOHOMHUKA KOHE KOCcINKepik Herizaepi/ OCHOBBI SKOHOMUKH U
npeanpuHuMarenbeTBa/ Basics of economics and business

Kembacmpuibik Herizaepi / OcHoBwl auaeperBa / Basics of Leadership

I/IHKJ'IIO?»I/IBTi 638.[)8. apeKeTTecy OTHUKACHI / 9TI/IK8. HHKJIK3UBHOI'O BBaHMOﬂeﬁCTBHH/
Ethics of inclusive interaction

FruteivMmn SCpTTCYJ'IepI[iH HeTi3/1epl xKoHe aKkaaeMUsIIbIK XaT / OCHOBBI Hay4YHBIX
HCCIIeIOBaHMI U akageMuueckoe nuchbmo / Basics of research and academic writing

Teopusnbik Mexanuka / Teoperndeckas mexanuka / Theoretical Mechanics

Y3nikci3 Mmexanuka / Mexanuka crutomHsix cpef/ Continuum mechanics

Pannoo6aiinaunsic xoHe TeneBuaeHue / Paguocssss u teanesuaenne / Radio
communication and television

PagnoTrexHUKAIBIK Ti36eKTep MEH CUTHaaap / PaguoTeXHUYecKHe e U CUTHAIIBI
/ Radio circuits and signals

ATtomnpIK ¢pusuka / AtomHas gusnka / Atomic Physics

Actpodusuka Herizaepi / OcHoBbl acTpodusuku / Basics of Astrophysics

SAnponsik ¢pusuka / Anepnas ¢pusuka / Nuclear Physics

Xorapel sHEprus xoHe OenmekTep Gpusnkacs / PU3nKa BEICOKUX SHEPTUN U
aneMmeHTapHbIx yacTull / High energy physics and elementary particles

Kasipri sneprust ke3aepi / CoBpeMeHHbIe UCTOUHUKHU Hepruu / Modern sources of
energy

DNEeKTPOHBIK TEXHUKA MaTepuaniapbl / Marepuaibl 3JIeKTPOHHON TEXHUKH /
Materials of electronic equipment

Pannorexnuka OoiibiHIna npakTukyM / [IpakTukym no paanorexuuke / Practice
radio engineering

DnexTpoTexHHKa OoibIHIIA pakTUKyM / [IpakTukym mno anekrporexHuke / Practice
electric engineering

Muxkporporieccopibik TexHuka / Mukpornporeccopaas Texauka / Microprocessor
technology

OnexTporexHuka / DnekrporexHuka / Electric engineering




1 1 kype cTyAeHTTepiHe apHAJFaH JJIeKTHBTI MOHAep / JIeKTHBHbIe TUCHHMIUIMHBI 1Js1 cTyaeHToB 1 kypca / Elective

disciplines for 1nd year students

Onweyim mexnuxa xcone onuieyoin Heaanovt meopuscol / Qouias meopus usmepenuii u usmepumenvnana mexuuxka / General theory of

measurement and measuring technique

OKy maxcamul / Yueonan yenv/ Purpose

Omniey TEOpHsCHI, OJIIICY HOTHKEIEpiH eHIey
AITOPUTMI, DJIEKTPIIK KOHE OJIIEKTPIIK eMec
mamajgapabl  eJmeyre  apHalfaH  3JEKTp
OJIIETIITEPAIH  KYPBUIBIMBI ~ MEH  JKYMBIC
MIPUHIIMII TYpalbl TYCIHIK KAJIBIITACTHIPY

dbopMupoBaHUE TIPEACTABICHUH O TEOpUHU
U3MEpeHUi, JITOPUTME 00paboTku
pe3yJIbTaTOB  U3MEPEHUH, YCTPOHCTBE W
MIPUHLAIIE JEHCTBUS JIEKTPOU3MEPUTEIBHBIX
TSt U3MEpEHHUS IIEKTPUUECKUX u
HCOJICKTPUYCCKUX BCIIMYNUH.

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

Oxvimynamudiceci | Pezynomamurooyuenus | Learningoutcomes

Kypcrbl CITTI KeiliH
olmiMaymbLIap

- eJIIIey KYpaJlJapblH KOJIJaHa/IbI;

- OIIIIICY KYPaJAapbIH KOMITBIOTEPMEH
yiiectipeni,

- QJIILIEY HOTHXKENEePIH OHACHI1;

- QJIIIIEY KATETIKTePiH aHbIKTaN bl

asgKTaraHHaH

ITocne 3aBepuieHus Kypca 00y4aronmecst

oyayt

- H0JIb30BAThCS M3MEPHUTEITbHBIMU
npubopamu

- COTJIaCOBBIBATh M3MEPHUTEIbHBIC IPHOOPHI C
KOMITBIOTEPOM

- 00pa0aThIBaTh pe3yabTaThl U3MEPEHUN
- OIPEJIENISITh OIPEHIHOCTH U3MEPEHUH.

After successful
students will

- use measuring instruments

- coordinate measuring devices with a computer
- process measurement results

- determine measurement errors

completion of the course,

Kypcmuvingvickauwa mazmynot / Kpamkoe codepocanue Kypca/ Coursesummary

Oniey KypalJapblHBIH JKajlbl CHUIIATTaMACHI.
Karemnixrep TEOPHSICHI. Omney
TYPJAEHIIPriluTepi: TYCIHIT, JXIKTENyl, *YMBIC
MPUHITUII, KOJAaHyCcadackl. DIIEKTP maMaaapbiH
eney Kypangapbl. CaHABIK KYpBUIFbLJIAp MEH
TYPJICHIIPTimITep. DIEKTPIIIK eMeC IIamaiapbl
eJIILIey KypaiJaphl.

OO0mas xapakTepuCTUKa CPEJICTB U3MEPEHUIA.
Teopuss morpemHocreil. M3MepurenbHbIe
npeoOpa3oBaTey: MOHATHE, KIaccuUKaIus,
MPUHIMIT JIEHCTBUSI, 00JIaCTh TMPUMEHEHHS.

Cpencrsa U3MEpEHUs AIEKTPUYECKUX
BEJINYUH. Hudpossie npuOopbI u
npeodOpasoBarenu. CpenctBa  U3MEpEHUs

HEOJICKTPUYCCKUX BCIIMYNH.

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

bazoaprama scemexuiici / Pykosooumenw npozpammul/ Programmemanager

[Toesxanos B.M.

IToezxanos B.M. \

Poezjalov V.M.




Konoenyacuananzan kyi ¢puzuxacot / Quzuxka konoencuposannoz2o cocmosanusn / Matter Physics

OKy maxcamul / Yueonas yenv/ Purpose

3aTTBIHKOHICHCAIMUTAHFAaHKYHIHIHKACUETTEePiH
, OHJIaFBIKYOBUTBICTAPABIKOHEMATEPHUSIHBIH OCHI
KYHIHIHEPEKIICTKTEPIH3EPTTEY

W3y4eHUE  CBOMCTB  KOHJICHCHPOBAHHOTO
COCTOSIHMSI BEIIECTBA, MPOUCXOMSAIINX B HEM
SIBJIEHUU u 0co0eHHOCTER AHHOTO

COCTOSIHU MaTCpHUN

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

namuoiceci | Pesynemamorodyuenus | Learning outcomes

Oxvimy
Kypcrbl coTTI asiKTaraHHaH KeiliHn
OimiManymbLIap
- 3aTThlH  KOHJCHCAMsJIAHFaH  KYHIHIH

EpeKIICITIKTEPiH OlIe];

- KPUCTAIIBI )KOHE aMOP(THI KaTThl 3aTTapIAbIH
KYPBUIBIMBIH TYCIHE/I1;

- KOHJGHCAIMSUTAaHFaH  opTajga  OoJaThiH
KYOBUIBICTApIbIH (DM3UKAIBIK TAOMFATHIH O1JIC/I.

IMocne 3aBepuieHns Kypca o0yuyarwuiuecs
oyayT

- 3HaTh OCOOEHHOCTH KOHJICHCHPOBAHHOIO
COCTOSIHUS BEILIECTBA;

- MOHUMATh CTPYKTYPY KPUCTAUNIMYECKHX W
aMOp(HBIX TBEPIBIX TEIT,

- 3HaTh (UBHYECKYIO TIPUPOIY SBICHUH,
MIPOMCXOSAIINX B KOHJICHCUPOBAHHBIX Cpeax

After successful
students will

- know the features of the condensed state of
matter;

- understand the structure of crystalline and
amorphous solids;

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

completion of the course,

Kypcmuinxvickauwa mazmynot / Kpamkoe codepocanue kKypca/ Coursesummary

Konnencauusananran  Kyizaeri
KYPBUIBIMIBIK epeKIIeIiKTepi; 3aTThIH
KOHJIeHCaIUsIIaHFaH KYHIHIH KacHueTTepi;
ANIEKTP, MAarHUT JKOHE JKbUIy epicTepiHAeri
KOH/IeHCallUsJIaHFaH opTanapibH MiHEe3-
KYJIKBIHBIH HET13T1 3aHJaphl.

3aTTapbIH

CTPYKTyprIe 0COOEHHOCTH BCIICCTB,
HaxoaaInuxcs B KOHACHCHPOBAHHOM
COCTOSAHHH, CBolicTBa KOHACHCUPOBAHHOI'O
COCTOsIHHA BCIICCTBA, OcHOBHBIE 3aKOHEI

IIOBCACHUA KOHACHCUPOBAHHBIX cpena B
OJICKTPUYCCKUX, MArduTHBIX W TCIIJIOBBIX
IIOJIAX

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

Ilocmpexsusummepi / [locmpexsuszumat | Postrequisites

QHGKTpOTCXHI/IKa, SHCKTPOTCXHI/IKaI[aH

OnexkTpoTexHuka, [IpakTukym no

Electrical Engineering, Workshop on Electrical

PAKTUKYM. DIIEKTPOTEXHUKE Engineering
bazoaphama scemexuiici / Pykosooumenwv npozpammul/ Programmemanager
Banenrosa A.1O. | Banenrosa A.1O. | Valentova A.J.




2 2 Kypc CTyJIeHTTepiHe apHAJIFAH YJIeKTHBTI MOH/Aep / DIeKTUBHBIE JUCIUILINHBI JJ1s cTyaeHTOB 2 Kypca / Elective

disciplines for 2nd year students

KyKbiK stcane coloaiinac yncemkopaviKKa Kapceol maoenuem Hezizoepi / Ocnoesl npasa u anmukoppynyuonnoi kyaemypul / Basics of Law and

Anti-Corruption Culture

OkKy makcamut / Yueonan yenv/ Purpose

Cr106aiinac  KeMKOPJIBIKKA Kapchl 1C-KUMBLIT
OOMBIHIIIA KYKBIKTBIK OLJTIM MEH a3aMaTThIK
YCTaHBIM JKYHECIH KB TACTHIPY.

CdopmupoBaTh CUCTEMY MPABOBBIX 3HAHUU U
IPaKJAHCKOW MO3ULUU 1O MPOTHBOJAECUCTBUIO

KOPPYILHH.

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

Oxvtmy namuoiceci / Pezyiomameul 00yuenus / Learning

outcomes

Kypcrbl CcoTTI asIKTaFaHHAH Kelin
olmiMaymbLIap

-KazakcTaHHBIH KOJIJIAHBICTAFbI

3aHHAMaChIHbIH HETI3T1 epexenepiy,
MeMiteKeTTik Oackapy OpraHJapbIHBIH
KYHECiH, COHNaii-aK ChIOaiIac >KEMKOPIBIKKA
Kapchl 1C-KUMBUIJIBIH MoOHiH, cebenrepi MeH
[apanxapblH TYCIHETIH OOJIaIbl;

-OKUFaJlap MEH OpEKeTTepAl 3aH TYPFBICBIHAH
TaJJTal b,

-HOPMATHUBTIK aKTUIepAl KOJJaHy, COHJaii-ak
ChI0aililac  JKeMKOPJIBIKTBIH ~ QJIJIBIH ~ QJTY/IBIH
pyxaHH-aJJaMTepIIIiIiK TeTIKTepiH KOJIJaHAIbl;

-MEHrepyl THIC: TYpJl Ky’KaTTapra KYKBIKTBHIK

Tajmay  OKyprizy JAaFasliapbl, — chl0aiiac
KEMKOPJIBIKKA KapChl MOICHHUETTI >KETUIIIPY
JaFIbLIAPHI;

-3 OMIpIHJE ChI0aillac KEMKOPJIBIKKA KapcChl
KYKBIKTBIK O1TIM/II KOJITaHy;

-OuTyre THiC: ChIOaiyiac KEMKOPIBIKTBIH MOHI1
’KOHE OHBIH Maiaa Gony cebenTepi; cbibaitnac
KEMKOPJIBIK ~KYKBIK ~OY3YIIBUIBIKTAp — YIIH
MOpPAJbABIK-aAAMIEPIITIIK  XKOHE  KYKBIKTBIK
KayanKepHIUTIK [apajapsl;

IMocsie ycmemHoro 3aBeplieHHsi Kypca
oOyuarommecsi OyayT

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

MPOTUBOJICUCTBUS KOPPYIILIHH;

- QaHAJIU3UPOBATH COOBITHS M JACHCTBHUS C TOYKH
3peHus MpaBa,

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

- BIJIAJICTh HABBIKAMM BEAECHUS IPABOBOrO
aHaJIM3a Pa3JIMYHBIX JOKYMEHTOB, HaBBIKAMU
COBEPIICHCTBOBAHUS AHTHUKOPPYILIMOHHOMN
KYJIbTYpHI;

- TPUMEHATh B CBOEH JKH3HEICITEIbHOCTH
[IPAaBOBbBIE 3HAHUS IIPOTUB KOPPYILUY;

- 3HATBbCYIIHOCTh KOPPYNIMUA W MNPHUYHHBI €€
MIPOUCXOXKICHUS, Mepy MOpaJIbHO-
HPAaBCTBEHHOW M MPABOBON OTBETCTBEHHOCTH
3a KOPPYILIMOHHBIE TPAaBOHAPYILIECHUS,

- peaJn30BbIBATH IEHHOCTH MOPAIBHOTO

After successful
students will be

- understand the main provisions of the current
legislation of Kazakhstan, the system of public
administration, as well as the essence, causes and
measures to combat corruption;

- analyze events and actions from the point of
view of law,

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

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

- apply legal knowledge against corruption in their
life activities;

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

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

completion of the course,

8




-MeHrepyi KepeK: MOPaJIbJIBIK caHa
KYH/IBUIBIKTApPBIH iCKE achIpy JKOHE KYHJIEINIKTI
NpakTHKaJa  aJaMrepliijiik  HOpPMalapblH
yCcTaHy;  JKacTap  apacblHIa  cblOailiac
KEMKOPJIBIKKAa Kapchl MOJEHHMET JACHIeHiH
apTTHIpY OOMBIHIIIA )KYMBIC JKacay.

CO3HAHUS U CIIe0BaTh HPABCTBEHHBIM HOpMaM
B IIOBCEHEBHOM IpakTukKe; paboTaTth Hajx
IOBBIIIEHUEM YPOBHS aHTUKOPPYHNIMOHHOU
KYJIBbTYpBI B MOJIOACIKHOMU Cpenie.

Kypcmuiy Kbickawa mazmynst / Kpamkoe cooepacanue kypca / Coursesummary

MemnekeT MeH KYKBIKTBIH HEri3ri YFhIMAaphl
MEH Kareropusuiapbl. KYKBIKTBIK — KapbIM-
KarbiHacTap. KP KOHCTUTYLMANIBIK KYKBIFBIHBIH
Herizaepi. KP OKIMIIIK oHE KBUIMBICTBIK
KyKbIK Herizzmepi. KP  A3aMaTThIK KYKBIK
Heriznepi." Cribaiinac )KeMKOPIBIK'" YFBIMBIHBIH
TEOPHSUIBIK-9JiICHAMANBIK Herizaepi. Cribaiinac
KEMKOPJIBIKKA  KAapChl  1C-KMMBLI  IIAPTHI
peTiHge Ka3aKCTaHIBIK KOFAMHBIH OJICyMETTIK-
SKOHOMHKAIIBIK ~ KaThIHACTAPbIH  JKETULAIPY.
Cei0aitnac KEMKOPJIBIK MiHE3-KYJIBIK
TaOUFaTBIHBIH TICUXOJIOTHSUIBIK €PeKIIeIIKTEDI.
Cei0aiinac JKEMKOPIJIBIKKA KapChl MOJCHHETTI
KaneimTacTeipy.  ChiOaiimac  KEMKOPIBIKKA
KapChl 1C-KMMBLJT MOCEJIEIePIH/Ie MEMIICKET TIeH
KOFaMJIbIK YIBIMIAPABIH 63apa iC-KUMBLIBL.

OcHOBHBIE ITOHATHSI U KaTETOPUU rOCyJapcTBa
n mnpasa. lIpaBoBeie oTHOmIEHMS. (OCHOBBI
KoHCTUTyIMOHHOro npasa PK.  OcHoBbl
aIMMHMCTPAaTUBHOIO U YrojoBHoro npasa PK.
OcHoBbl rpaxanckoro npasa PK.

TeopeTnko-MeTo10JI0rHYECKUe OCHOBBI
HNOHATUSL «KOppynuun». CoOBEpIIEHCTBOBAHUE

COLIMAIILHO-3KOHOMHMYECKHUX OTHOILEHUN
Ka3aXxCTaHCKOTr0  OOIecCTBa Kak  yCJIOBHUSA
IIPOTUBOAECUCTBHIO KOPPYILHH.
[lcuxonoruueckrue OCOOEHHOCTH  MPUPOIbI
KOPpPYNLHOHHOIO mnoseneHus. PopMupoBaHue
AHTUKOPPYINLHUOHHON KYJIBTYPBI.
Bsaumozeiicteue rocyaapcraa u

OOLIECTBEHHBIX OpraHu3aluil B
IPOTUBOACHCTBUS KOPPYIILIHH.

BOIIPOCAx

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

Bazoaprama scemexuici / Pykosooumenn npozpammet | Programmemanager

batitacoBa M.K.

‘ Ay6axkuposa 3.b.




IKonocusn yHncone mipwinik Kayincizoizi / Ikonocusn u oezonacnocms ycuznedeamenvnocmu/ Ecology and Life Safety

OKy maxcamul / Yueonas yenv/ Purpose

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

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

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

OKvtmy nHamuoiceci / Pezyiomamul 00yuenus /1_earning

outcomes

Kypcrbi CoTTI KeHiH
olmiMaymbLIap

-OKOJIOTUSIHBIH, TIPIIUTIK Kayilci3[iri MeH
TYPaKThI JaMy IbIH HETI3T1
TYKBIpbIMaMalapblH, AHTPOMOTEH/IIK
KBbI3METTIH QJIEYMETTIK-3KOJIOTHUSIITBIK
caJJIapblH TYCIHE/II;

- OJIApABIH JKaW-KYHIHIH KayinTi JeHTreHiHiH
TYBIHJAYBIHBIH aJJIbIH aly YIIIH TaOUFU >KOHE
TEXHOTEH/IK  JKYWelnepaiH  Jamybl  MeH
OPHBIKTBUIBIFBIHBIH 3epIelieHTeH
3aHJIBUTBIKTAPBIH KOJIAHATBI;

- iCKe aChIPBUIFaH XOHE BIKTUMaJ KayilTepiH
TepiC 9cepiH JKOHE OJapAblH JACHIeHlepiH,
aHTPOTOTEH TIK KbI3MET TOyEKeNIepiH
Oarayaipl,

- TexHoc(epaHbIH KayilCI3AiriH apTTIPY
OOMBIHIIIA IC - IIapanapAbl Kocrapaanisl;

-03 OeTiHIIe )XYMBIC iCTey, KOMaHAa/1a KYMBbIC
ictey, memriM KaObuigay, CBIHM — OWJay,
IUQPIBIK JKOHE aKMapaTThIK-KOMIBIOTEPIIiK
TEXHOJIOTHSUTApABl  KOJNJIaHy,  aKmapaTieH
KYMBIC 1CTeYy JaFAbUIapbiHa Ue O0Tabl.

asiKTaraHHaH

IMocae ycnemHoro
oOyuarommecsi OyayT
- TIOHMMAaTh OCHOBHBIE KOHIEMIMH 3KOJIOTHUH,
0e30macHOCTH JKH3HCACATCIILHOCTH,
YCTOHYHBOTO pa3BUTHUS; COLIMAJIBLHO-
OKOJIOTHYECKUE TTOCIICICTBUS aHTPONOTSHHON
JESITEIIbHOCTH;

- INPUMCHATH H3YYCHHBIC 3aKOHOMCPHOCTHU
pa3BUTUS M YCTOMYUBOCTH NPUPOJHBIX U
TCXHOI'CHHBIX CHUCTEM MIJId MHOPCAYHNPCIKIACHUA

3aBeplIeHHs Kypca

BO3HHUKHOBEHHUS OITaCHOT'O YpPOBHA  HX
COCTOSIHUS;

- OLICHMBAaTh  HETaTUBHOE  BO3JICHCTBHE
peanm30BaHHbBIX u IMOTEHITHAIBLHBIX
OITaCHOCTEM U 0. YPOBHHU, pUCKHU

AHTPOIIOTEHHOM JESITEIbHOCTH;

- IUTAHUPOBATh MEPONPUATHS MO MOBBIIICHUIO
0€e30MacHOCTH TeXHOChEpPHI;

- o0nazaTh HaBBIKAMH  CAMOCTOSTEIbHOMN
paboThl, paboThl B KOMaHAE, NPUHATUSA
peleHuH, KPUTHYECKOT O MBILIUICHUS,
NpUMEeHEeHUs LU(POBBIX M HH(POPMAIIMOHHO-
KOMIIBIOTEPHBIX ~ TEXHOJOTHH, paboThl ¢
nH(popManuei.

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

completion of the course,

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

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

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

- plan measures to improve the safety of the
technosphere;

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

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

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

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

Autecology. Demecology. Synecology.
Biosphere-noosphere concept. Natural resources
and environmental management. Current global
environmental problems, current social and
environmental problems. Environment and
sustainable development. Kazakhstan on the
way to sustainable development. Green economy.
The concept of acceptable risk. Classification
of dangerous and harmful factors.

The order of actions in emergency situations.

Bazoapnama scemexwici / Pykosooumens npozpammot | Programmemanager

Koxkymesa 3. \

Koxesunkos C.K.

Koxesunkos C.K.
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Kowibacuvinwik nezizoepi / Ocnoewnl auoepcmea / Basics of Leadership

OKy maxcamul / Yueonaa yenv/ Purpose

CTYJIEHTTEPAIH KOmOAaCHIbUIBIK KaCHETTEP/l, | OBIAJEHHE CTyIACHTaMH MeTojojorueid wu | mastering the methodology and practice of
CTHJIBJICP/Ii, KOCIMOPBIH, aliMaK J>KOHE JKalIbl | MpakTUKoW  sddektuBHOro  ympasienus | effective management of people's behavior and
e JeHredinge ocep €Ty OAicTepiH THWIMII | MOBEACHHMEM M B3auMojcicTBueM Jjrojeit | interaction by effective use of leadership qualities,
naiiaany  apkbulbl  aJaMapiAblH  MiHE3- | IyTeM 3P PEKTUBHOTO ucnonb3oBanus | styles, methods of influence at the level of the
KYIKBIH JKOHE ©3apa OpEKeTTeCYiH THIMII | JHUAECPCKUX KadecTB, CTHJICH, METO0B BIUSHUS | enterprise, region and country as a whole
Oackapy ozicTeMeci MEH  NPAaKTUKACBIH | HA YPOBHE MPEANPHUITHS, PErHOHA U CTPaHBI B
MEHIepY 1eJIOM

Oxvtmy namuoiceci / Pezyiomameut 00yuenus / Learning outcomes
Kyperel  corri  askraranHan  Kkeiiin | [Tocie ycnemHoro 3aBepiieHust Kypca After successful completion of the course,
olriMasymbLIap od0yuyarwmmecsi OyayT students will be
- OackapyablH OapiblK  JEHreiyiepiHieri | - MOHMMATh CYNIHOCTh W MeTojabl Hay4dHoro | - understand the essence and methods of the
yiibIMIapiarbl  KONIOACIIBUIBIK ~ MOCEJIENIEPiH | MOIX0/1a K TeOpEeTHUECKOMY U mpakThueckoMy | scientific approach to the theoretical and practical
TECOPUSUIBIK ~ KOHE  MPAKTUKAIBIK  IIEIIyre | PElICHHIO npobem JMIEPCTBA B | solution of leadership problems in organizations at

FBUIBIMH KO3KApacThIH MOHI MEH OJICTEepiH
TYCiHei,

- OacKapymbUIBIK MIiHAETTEpAl MIemry YIIiH
KOIL10acIbUIBIK [IEH OWIIKTIH HET13r1
TEOPHSUIAPBIH KOJIIaHA/IbI;

- JKeke OachIHBIH AaPTHIKIIBUIBIKTAPHI
KEMIIIUTIKTEPIH ChIHA OaraiaiiJibl;

- YKBIMJIA ’KYMBIC 1CTeY; 9JI€YMETTIK MaHBI3/IbI
MoceJIieNiep MEH YHepicTepi Taijay, TONTHIK
IUHAMHKA YAEpICTEpiH JKOHE KOMaHIaHbI
KAJIBIITaCThIpy KaruJIaTTapblH OUTy HETI31HIE
TONTHIK KYMBICTBI THIM/1 YIBIMIACTBIPA/IbI,

- TYJIFaapabIK, TOTITHIK KOHE
YUBIMIACTBIPYIIBIIBIK ~ KOMMYHUKAIIUSTIAPIBI
TaJay *KoHe KoOaman bl

- iCKepJiK KapbIM-KAThIHAC IaFJblIapblHA He
O0omy, op Typal karmaiiapra OalIaHBICTHI
OackapyIblH alyaH TYpJi CTWIbJEpIHE He

MCH

OpraHu3aIUsaX Ha BCEX YPOBHSIX yIPaBIICHHUS,
-HCTOJIb30BaTh OCHOBHBIE TEOPUH JIUCPCTBA U
BJIACTH JUTSI PEILICHHsSI YIIPABICHYECKHX 3a/1a4;

- KPUTUYECKU OLIEHUBATH JINYHBIC JOCTOMHCTBA
Y HEJIOCTAaTKH;

- paboTaTh B KOJUIEKTHBE; aHAJIN3UPOBATH
COLIMAIBHO 3HAYMMBIE MPOOIIEMBI U TIPOIIECCHI,
3 GEKTUBHO OPraHU30BaTh IPYMHIIOBYIO paboTy
Ha OCHOBE 3HAHHUS MPOLECCOB TIPYNIOBOH

JUHAMUKA ¥ TPUHOUNOB  (hOpMUpPOBaHUS
KOMaH/1bl;

- AHAIN3UPOBATH " IIPOEKTUPOBATH
MEXJINYHOCTHBIE, IpyNIoBbie u

OpraHU3alMOHHbIE KOMMYHUKAIIUU

- 001amaTh HaBBEIKAMH JEJOBOr0 OOIIECHUS;
MHOTOOOpPa3HBIMU CTUJISIMH  yIIPaBJICHHUS B
3aBUCUMOCTH  OT  Pa3jUYHBIX  CHUTYallUid;
METOAaMH W METOAMKAMU  HCCIIEIOBaHHS

all levels of management;

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

- critically evaluate personal
weaknesses;

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

- analyze and design interpersonal, group and
organizational communications;

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

strengths  and
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00Jy; KeIIOaCHIbUIBIK KAaCHETTEp/Al 3epTTey
omicTepi MEH oJicTeMelNepiHe, KOmOacIIbUIbIK
KaOlmeTTepai MaMbITy TEXHOJOTHsIapblHA He
0oaanl

JUACPCKUX KAueCTB, TEXHOJOTUSMH DPa3BUTHS
JUJIEPCKHUX CTIOCOOHOCTEN

Kypcmuiy Kbickawa mazmynst / Kpamkoe cooepycanue kypca / Coursesummary

KembacIpIBIKTEIH ~ TaOMFAaTel MEH  MOHI.
KembacubLibIk JKOHE MEHEHKMEHT.
KembacbUIbIKTHIH AOCTY Pl KOHIETITUSIIAPHIL.
Kem0acblIbIKTIH WHHOBAIUSIIBIK
KOHIENIUsUTaphl. Tonrap, KOMaHJalap >KoHE
KoMaHJ1a Kypy. KemoacibiHbIH 1aMyHbI.
Osrepicrepai  JKy3ere  acelpy  Ke3iHjeri
KemoOacIbUIBIK. Kembacubuibik Maceenepi.

ITpupoga u cymHocTs nuaepcersa. Jlnaepcrso u

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

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

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

bazoaprama sncemexuwiici / Pykosooumens npozpammet | Programmemanager

Ecimxau I'.E.

To6suroB K.T.

To6su1oB K.T.
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Huknrwzusemi ozapa apekemmecy ymukacwl / Imuka unkaro3ueno2o e3aumooeiicmeus/ Ethics of inclusive interaction

OKy maxcamul / Yueonas yenv/ Purpose

CryneHTTep apachlHIa HHKIIO3HMBTI  ©3apa
OPEKETTECTIKTIH HWHKIIO3UBTI MOICHHETI MEH

dopMUpoOBaHUE y CTYACHTOB HHKIIIO3UBHOM
KYJIbTYpbl U  COIMAIBHO-TICUXOJIOTHYECKUX

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

QJIEYMETTIK-TICUX OJIOTUSLIIBIK HET13/IepiH | OCHOB MHKIIFO3UBHOTO B3aUMOJICHCTBUS among students
KAJIBIITACThIPY
Oxvimy naomuoiceci / Pezyiomamel 00yuenus / Learningoutcomes
Kypctsi COTTI asiKTaFaHHaH keiiin | [Tocne  ycmemnoro  3aBepuieHuss  kypca | After successful completion of the course, students
OiTiMaTyIsLIap oOyuaroruecst OyayT will be

- OJIEYMETTIK-TICHXOJIOTHUSIIBIK OUTIMIII MYTEICK
aJlaMJIapMEH KapbIM-KaTblHACTa KOJAAHY.

- Xeke Ky3bIpeTTep KOJIaHY MYTeICKTepMEH
KOHCTPYKTHUBTI KapbIM-KaThIHACThI
KAJIBIITACTBIPY YIUIH.

- IlpumeHsATH COLMATBEHO-TICUXOJIOTUYECKUE
3HAHUS BO B3auMojencTBuu ¢ tunamu ¢ OB3.
- [IlpuMeHsTh TMUYHOCTHBIE KOMIETSHIIUH JIJIst
hopmMupoBaHu KOHCTPYKTHUBHOTO
B3aumojiercTBus ¢ auiamu ¢ OB3.

- Apply socio-psychological knowledge in
interaction with persons with disabilities.

- Apply personal competencies to form
constructive interaction with  persons  with

disabilities.

Kypcmuvingvickauwa mazmynot / Kpamkoe codepacanue Kypca/ Coursesummary

Wukomro3ust  Geriri  peTiHme KapbIM-KaTbIHAC
ATUKAChl. VHKIIIO3UBTI ©3apa OpPEKETTECTIKTIH
NCUXOJIOTHSUIBIK ~ Herizzmepi.  Myreaekrepai
OHAITY  JKOHE  QJICYMETTIK-TICUXOJIOTUSIBIK
Oeilimney  Mocenenepl;  KOMMYHUKATHUBTIK
KY3bIPETTIIIK,03apa OpPEKeT €Ty 3THUKAachl MEH
MOJICHHETI, MYTeIeKTepl KaObu1Iay
CTEPEOTHINTEPIH JKEHY JXOHE OJIAPMEH KapbIM-
KaTbIHAC Ke31HAE KapbhIM-KaTbIHAC KeJAepTijepiH
KEHY JKOJIIapbl MEH 9fiCcTei.

OTUKa OOIICHUSA KaK YacTh WHKIIIO3UH.
IIcuxonoruyeckre OCHOBBI HMHKIIO3HBHOI'O
B3aumojeiicTeus. I [pobnempl peadbunuranuu u
COLMAILHO-TICUX OJIOTHICCKOM aJanTaiuu
JUIl C WHBAIMJIHOCTHIO; KOMMYHHKATHBHAs
KOMIIETEHTHOCTb, 3TUKAa U KYyJbTypa B3aHMO-
JENUCTBHUSI, CIIOCOOBI U METOJIbI TPEO0JICHUS
CTEPEOTHUIIOB BOCIIPUSATHUSA JINI] c
WHBAJIUIHOCTBIO W TIPEOJIOJICHUS] KOMMYHH-
KAaTUBHBIX 0apbepoB MPHU OOIMICHUN C HUMH.

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

bazoaprama rcemexwici / Pykoeooumensv npozpammut/ Prog

rammemanager

VYpnabaesa JI.E.

ITapxomenko MN.A.

Paxmatynuna A.P.
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Fouivimu 3epmmeynepoin necizoepi yxncone akaoemusanvik xam/ OCHOBbL HAYUHBIX UCCIE008AHUIL U aKademuueckoe nucbmo/ Basics of Research

and Academic Writing

OKy makcamuwt / Yueonan yenwv/ Purpose

OlTiM  amymbUTApABIH  apachbiHAa  FBUIBIM,
3epTTEYAIH FBUIBIMH OICTEpl, FBUIBIMH-OKY
KOHE FBUIBIMH JKYMBICTAPJBIH HOTIKEICPIH
TIpKEY TypaJibl OLTIM KYHECIH KaJIbIITACTBIPY

chopMUpOBAaTh Y OOYYArOMIMXCS CHCTEMBI
3HaHUH O HayKe, Hay4yHBIX METO/Aax
UCCIIeIOBaHMsI, O(QOPMIICHHS Pe3yIbTaTOB
Hay4YHOU U y4eOHO-HAy4YHOH pabOThI

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

OKbimy

Hamuoicect / Pesynomamot 06yuenus / Learning

outcomes

Kypcerbl ¢oTTI asiKraraHHaH KediH Ourim
aJymbLIap

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

- FBUIBIMH aKIapaTThl aHBIKTAY )KOHE OHJICY,

- FBUIBIMH  3€pTTEY OMAICTEpiH  KOJJIaHY,
3epTTeyJiep JKYpri3y *OHE OHBIH HOTHXKEIEPiH
pecimzey,

- CTYIGHTTIK cTapTanTap YLIIH KapamnaibiM
Om3HEC-)KOCTIap KYPY

IMocae ycmemHoro
o0yyarommuecsi OyayT
- ONKCHIBaTh OCHOBHBIE MOHSATHS O HAyKe U
OpraHU3aINI0 HAYYHBIX HUCCIICIOBAHUN,

- ompeAensaTs U 00pabdaThiBaTh HAYUYHYIO
nH(OPMAIIHIO, TPUMEHSITh METOJbI HAYYIHBIX
HCCIIEJOBaHUM,

- TIPOBOJIUTH UCCIIEIOBaHUE U OOPMIIATH €ro
pe3yabTaThl,

- COCTaBJISATb HE CJIOKHBIA OW3HEC-TIaH IS
CTYJICHYECKHX CTapTaIoB

3aBeplIeHHsl Kypca

After successful
students will be

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

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

- draw up a simple business plan for student
startups

completion of the course,

Kypcmuiy kbickawa mazmynst / Kpamxoe codepycanue kypca/ Course summary

FbulblM KOHE FBUIBIMH 3€pTTEyJIepiH Herisri
YFBIMAApHI, 3epTTey/ll aKnapaTThIK KaMTaMachl3
ery, FouibiMu 3eprreynepai  yibIMAACTHIPY,
FoueiMu  3eprrey  omicremeci, 3eprTTeyniH
KaJbl FBUIBIMU 9J1icTepl, CTaTUCTUKANBIK JKOHE
BIKTUMAJIZIBIK ~ 3€PTTEeY QHicTepl, 3epTTeyle
KOJIJaHBUIAThIH TpaduKanbIK ojicTep, bakpuiay

HOTHKEJEPiH Tanaay, OKCHEePUMEHTTIK
3epTTeynep, YUBIMIACTBIPY. JKOHE FBUIBIMU
3epTTeyiepal  Kyprizy, FwuibiMu  kymbIc
HOTIKENIEpiH TipKey, Kypctbik HKOHE

TMIUIOMJIBIK  JKYMBICTApIbl  JalbIHIAY JKOHE
Kopray epekienikrepi, CTyJeHTTep/IiH FhUIBIMU
KYMBICTapbIH OasiHIay >KOHE peciMiey TuUIiHe

OcHOBHbIE TIOHATHS O HAayKe M HAYYHOM
WCCIIEIOBAaHHH, HNudpopmanmnonnoe
obecrieueHue wuccienoBaHuid, OpraHuzanus
HAY4YHBIX  HCCleloBaHui,  Merononorus
Hay4YHbIX  HccienoBaHui, OOmieHay4YHbIe
MeTOoABl uccienoBanus, CTaTHCTHUECKUE U
BEPOSTHOCTHBIE ~ METOJbl  MCCJEIOBaHUH,
I'paduueckne MeToOAbI, HCIOIB3yEMbIE B
HCCIIeIOBAHMSIX, Ananus pE3yIbTaTOB
Ha0JII0/IeHUH, DKcrepuMeHTalIbHbIE
uccnenoBanusi, OpraHuzanus U IMPOBEICHUE
Hay4HbIX  HccienoBanuid,  OdopmiieHne
pe3yabTaToB HayuyHOU paboThl, OcoOeHHOCTH

II0ATOTOBKH n 3alIUThI KYPCOBBIX n

Basic concepts of science and scientific research,
Information support for research, Organization of
scientific research, Methodology of scientific
research, General scientific methods of research,
Statistical and probabilistic research methods,
Graphical methods used in research, Analysis of
observational results, Experimental research,
Organization and conduct of scientific research,
Registration of the results of scientific work,
Features of the preparation and defense of term
papers and theses, Requirements for the language
of presentation and design of student scientific
papers, Requirements for the development of
presentations, Features of the development of
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KOMBUIATBIH TajanTtap, basHgama o3ipieyre | IUIUIOMHBIX paboT, TpeboBanus K s3bIKY | Student startups.

KOWBUIATBIH TaJIaNTap, O3ipJiey epeKIIeTIKTEpPl. | M3IOKECHUS U OGOPMIICHHIO CTYACHUECKUX

CTYICHTTIK CTapTamnTap.

Hay4HbIX paboT, TpebGoBanus kK pa3paboTke
npesenranuii, OcobeHHOCTH  pa3pabOTKU
CTY/ICHYECKHX CTApTaIlOB.

bazoaprama rcemexuici / Pykoeooumens npozpammur/ Programme manager

Kaiipip6aena I'.K.

‘ I'ogynos B.B. ‘

Godunov V.V.
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Teopusanvik mexanuxa / Teopemuueckana mexanuxa / Theoretical Mechanics

Oky maxcamul / Yueonas yenw / Purpose

KJaccukanbIK Jlarpanx xone ['aMunbToH-
SIk00M MEeXaHWKACBIHBIH HET13T1 YFhIMJaphIH,
NPUHIMOTEP] MEH TCHJICYJIEPiH KAIBIITACTHIPY

(dbopMupoBaHue OCHOBHBIX MOHSTHH,
MPUHIUIIOB W YPAaBHEHHH  KJIACCHYECKOM
MexaHuku Jlarpamxka u ['amunbToHa-Ak00m

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

principles and

Oxvrmynamuoceci | Pesynemamotodyuenus | Learningoutcomes

Kypcrbi CoTTI asiIKTaFAaHHAH KeliH
olmiMaymbLIap

- KJACCHKaJbIK  MEXaHWKa  MPHHIMITED
1HTYCiHE I

- HEeri3ri TeHaeynepai oineni

- TUTITIK MIHJIETTEePAl MenIe i

- MCXaHWKaHbIH  (QUIOCODHMSUIBIK  JKOHE

o/liCHAMaJIBIK MCeleNIepiH TyCiHe i

- KIACCUKAJbIK MEXaHUKAHBIH  KOJJIAHBLIY
caJlaChblH TYCiHEeIl

- nuddepeHUANIBIK TEHACYJIEPIIH HEri3ri
TYPJIEPIH aXbIpaTabl

- KJACCHKAJIBIK MEXaHUKaHBIH 3aHIapbl
MPUHIAIITEPIH TYXKBIPHIMIAH BT

- TEOpUsUIBIK (DU3UKAHBIH MaTeMAaTHUKAIbIK
anmapaTblH MEHrepei

MCH

IMocae 3aBepuieHMsi Kypca o0Oy4darouuecs
oynyTt

- I[OHUMaTh
MEXaHUKHI

- 3HaTh OCHOBHbBIC YPaBHEHUS

- pemaTh TUMIOBBIC 3aa4u

- TOHUMATh PUIOCO(CKHE U METOIOIOTUYECKUE
MPOOJIEMBI MEXaHUKH

MIPUHIUIIBL KJIaCCHYECKOI

- MOHUMATh 00acThb MPUMEHUMOCTHU
KJIACCUYECKOM MEXaHUKH

- paziu4arh OCHOBHBEIC BUJIBI
Qg QepeHIranbHbIX ypaBHEHUH

- ¢opMynupoBaTh 3aKOHbl W  PHUHIIMIIBI
KJIACCUYECKOM MEXaHUKH

- BJIJETh  MAaTeMaTUYECKUM  amnlapaTroMm

TEOPETUUECKON (PUBHUKH

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

- know basic equations

- solve typical tasks

- understand philosophical and methodological
problems of mechanics

- understand the area of applicability of
classical mechanics

- distinguish between the main types of
differential equations

- formulate the laws and principles of classical
mechanics

- be able to use mathematical apparatus of
theoretical physics

the principles of classical

Ipepexsuzummepi / Ilpepexeuzumot / Prerequisites

Mexanuka, TeopeTukaiblk (pu3nKa Herizaepi 2

Mexanuka, OCHOBBI T€OpETUUYECKON (PU3UKU2

Mechanics, Fundamentals of Theoretical Physics2

Kypcmuvinxvickawa mazmynot / Kpamkoe codepocanue Kypca/ Coursesummary

Herizri  yreimpap.  Kosraneic  Tenaeynepi.
Cakray 3anmapel. Kosransic  TeHzeynepiH
OipikTipy. benmextepain cokThIFbICYHI. [1laFpiH
TepOemicrep. KarTel  JIeHEHIH  KO3FaJbICHI.
Kanonnsik Tenaeynep. KaTTol opra MexaHuKachl
YFBIMJIapbI

OCHOBHbBIE TIOHSTUS. YPaBHEHHUS JIBH)KCHHUS.
3aKoHBI COXpaHEHHS. WNHuTterpupoBanue
ypaBHeHUN JBUKEeHUS. CTOJIKHOBEHUE YaCTHI.
Mansie konebanus. [[BmkeHune TBepAOro Tena.
Kanonunueckue ypaBHenus. [loHATHS MeXaHUKHU
CINIOINHBIX CPEA

Basic concepts. Equations of  motion.
Conservation laws. Integration of the equations
of motion. Particle collision. Small fluctuations.
Rigid body movement. Canonical equations.
Continuum mechanics concepts
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Hocmpexkeuzsummepi / [locmpexkeusumot/ Postrequisites

OnekTpoanHaMuka, KBaHTTBIK MexaHUKa

‘ OnexrpoauHamuka, KBaHToBas MmexaHuka ‘

Electrodynamics, Quantum Mechanics

Bazoaprama scemexwici / Pykosooumenw npozpammet | Programmemanager

Hyncknii M.M.

| Jlynckuit M.M.

Dunskiy M.M.
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Y30ikci3 mexanuxa / Mexanuka cnaownuix cped / Continuum mechanics

Oky maxcamul / Yueonas yenw / Purpose

TYTac OpTa MEXaHUKACBHIHBIH HETI3T1 3aHIapbIH
MEHTrepy, OCHIH/IK MOHIEP I OKY YIIiH
(UBUKAIIBIK 3epTTEY 9IICTEPIH KOJIAAHY
KY3BIPETiH KAIBINTACTHIPY

OCBOCHMECOCHOBHBIX  3aKOHOB  MEXaHUKHU
CIUIOLIHBIX cpen, ¢dbopmupoBanue
KOMIIETEHIIUM  MCIIOJb30BAHUS  METOJOB

(1)I/I3I/I‘-IGCKI/IX I/ICCJICI[OBaHI/II\/JI A1 U3YUCHUA
l'IpO(bI/IJ'IBHBIX JUCHUITINH

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

Oxvimynamuoiceci | Pesynemamotodyuenus | Learningoutcomes

Kypcrbl CoTTI asIKTaFaHHAH KeHiH
olmiMaymbLIap
- TYTaCOpPTaHbIH CBI3BIKTHI eMec

MEXaHUKACBIHBIH HET13T1 TYCIHIKTEepiH TyCiHe i

- €CeNTep/iiH MaTeMAaTUKAJIBIK TYKbIPHIMIAPHIH
KaJIBIITACTHIPA/IbI

- TYTac OpTa MEXaHUKAChl ECCNTEPiH eIy
oicTepiH TIKIpHOEIe KO IaHa IbI

- ecenTepAl IIENly YIIiH MaTeMaTHKAJbIK
omicTepai KOJIaHa bl

- CYMBIKTBIKTap MEH rasjap MeXaHHKachIHBIH
3aH1apbl MEH TeHACYJEepiH Oliel

IMocae 3aBepuieHns1 Kypca o0y4arouuecs
oyayTt

- MIOHUMaTh OCHOBHBIC TIOHSTHUSI HEJTMHEHHOU
MEXaHHMKH CIUTONIHBIX CPEe]T
- dbopMynupoBath
MTOCTAHOBKH 3a]1a4

- MPUMEHATH HA TPAKTUKE METOMBI PEHICHUS
3aJ1a4 MEXaHUKHU CIUIOIIHBIX CPEJl

- HKCHOJB30BaTh MAaTEMaTHUECKUE METOJIbI
JUTSL PEIICHUS 33129

- 3HaTh 3aKOHBl M YpaBHEHHS
JKHUJIKOCTEH M Ta30B

MAaTEMATUYCCKUC

MCXaHUKH

- TyTac oOpTa MEXaHUKAaChIHbIH  HETi3ri | - (OpMyJIMpOBATh OCHOBHbBIC NPHHLHUIBI U
MPUHIUITEPI MeH aKCHOMaJIapblH | aKCMOMbBI MEXAHUKH CIUIOLIHBIX CPE
TYKBIPBIMIANTbI

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

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

Mexanuka, TeopeTukaiblk (pu3MKa Heriznepi 2

| Mexanuka, OcHoBbI TeopeTnueckoii pusukn2 | Mechanics, Fundamentals of Theoretical Physics2

Kypcmuvinxvickawa mazmynot / Kpamkoe codepcanue Kypca/ Coursesummary

Wnean  CyWbIKTBIK.  TYTKBIp  CYMBIKTBIK.
TypOyneHTTIIIK. [lexapa KaOaTTapsbl.
CyMBIKTBIKTAFbI KbUTY OTKI3MIIITIK. Auddysus.
Jp106ic. CokKbI TONMKBIHAAPHL. bip emmemi ra3
arbiHbl.  CepmiMIUTIK  TEOPHUSCHIHBIH — HETI3Ti
TeHIEyJepl. ©O3eKkTep MEH IUIaCTHHAIAPIBIH

WneanbHas XUOKOCTb. BsdA3kasg KHIKOCTB.
TypOyneHTHOCTbD. IlorpaHnuHble  CIOH.
TennonpoBogHoCTh B xHUIKOCTH. uddys3us.
3ByK. YnapHbie BOJHBI. OJIHOMEPHBIN MOTOK
raza. OCHOBHBIE  YPaBHEHHS  TEOPHH
ynpyroctu.  PaBHOBecwe  CTepKHEH U

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

Ilocmpexeusummepi / Ilocmpekeusumul/ Postrequisites

DnexTpoauHamMuKa, KBaHTTBIK MEXaHHKa ‘ DnexTpoauHamuka, KBaHTOBas MEXaHUKa ‘ Electrodynamics, Quantum mechanics
bazoaprama scemexuiici / Pykosooumenwv npozpammul/ Programmemanager
Hyuckuit M.M. ‘ Jyuckuit M.M. ‘ Dunskiy M.M.
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3 3 Kypc cTyAeHTTepiHe apHAJFaH JIeKTHUBTIK MoHAep / DJeKTUBHbIE JUCHUILINHBI s cTyaenToB 3 Kypca / Elective

courses for 3st year students

Paouooaiinanvic rsncone menesuoenue / Paouoceazv u menesuoenue / Radio communication and television

Oky maxcamul / Yueonan yenv/ Purpose

OCBhI KYPBUIFBUIAPJIBIH JKYMBICHIH CHUTIATTAWTHIH
pPaJMORICKTPOHUKA MeH (U3MKAHBIH HETi3Ti

HU3y4C€HUEC MCETOJ0B aHajlu3a W CHHTE3a
PAAUOTCXHUYCCKUX u TCICBU3HMOHHBIX

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

3aHgapel MCH OIICTEPiH KOJJaHy apKbLIbl | YCTPOMCTB myTeM mnpuMeHeHus ocHoBHbEIX | and methods of radio electronics and physics,
PaMOTEXHUKAIIBIK JKOHE TeJICMIAPIIBIK | 3AKOHOB M METOAOB paauodiekTpoHuku u | describing the operation of these devices
KYPBUIFBUIAPIBI  TaJJay OJKOHE  CHHTe3/ey | GU3MKH,  ONKMCHIBAIONIMX  paboTy  3THX
QMIiCTEpPIH 3epTTey YCTPOWCTB

Okbimy namuoceci / Pezynomamut ooyuenusn / Learning outcomes
Kypcrbi CoTTI asiKTaraHHaH keiiin | [Tociie 3aBepuIeHust Kypca o0y4yaromuecst After successful completion of the course,
olriManymbLIap oyayT students will be

- arMmocdepana >KOHE Fapblll KEHICTIriHIe
PaMOTONIKBIHAAPIBIH TapajdyblHa OalIaHBICTHI
KYOBLIBICTAP IBIH MOHIH TYCIHE/II;

- MareMaTuka KOHE KOMITBIOTEPIIIK
Oarapiamanap omicTepiHiH KOMETIMCH
aHTeHHaJap MeH ¢uaepiepai  MoJeNbaey

o/licTepiH MEHIepe/ll;

- PagMOKaOBUIIAFBINI JKOHE paguoTapaTyIIbl
KYPBUIFBUIAPJIBIH KYMBIC iCTE€y NMPHHIHWII MEH
IOPUHIUNTIK CXeMachl Typajibl TYCIHIKKE He
00JIabI;

-0akplay-eJiey KaObIFbIH naianana
OTBIPBIT, PAAMOXKUITIK  KYPBUIFBUIAPBIH/IAFBI
aKayJapAbl Tajjgay oKOHe 137Iey  QJICTepiH
MEHIepe/i;

- POK sxone XOKK nypsic KyMbIC iCTE€YiH CBIHU
Oarajaipl;

- YKBIMA KYMBIC 1CTEHI1;

- 0azaJbIK PalMOTEXHHUKAIBIK KYPBUIFBIIAp MEH

- IOHUMATh CYITHOCTH SIBIICHUM, CBSI3aHHBIX C
pacnpocTpaHEeHUEM PaTUOBOIH B aTMocdepe
Y KOCMHYECKOM MPOCTPAHCTBE;

- BJIAJIETh METOJIAMU MOJIEJIMPOBAHUSI aHTEHH
u  QumepoB ¢  TOMOIIBIO  METOJOB
MAaTE€MaTUKU U KOMIIBIOTEPHBIX MPOrPaMM;

-  WUMETh TMPEACTaBJIECHHWE O TMPUHIUIIE
JEUCTBUSA W NPUHLUUIIHAIBHOM  CXeMe
paIUOTNPUEMHBIX M PaJAHOIEPEIAIONINX
YCTPOMCTB;

- BIAJCTh METOJAMH aHajdu3a M TIOUCKa
HEUCTIPAaBHOCTEN B PaaroYacTOTHBIX
yCTpOMCTBaxX c HCIIOJIb30BAaHUEM
KOHTPOJIbHO-U3MEPUTEIBHOTO
o0opyoBaHNs;

- KPUTHUYECKH OIEHUBATh IPABHIBHOCTD
¢ynaxuonuposanust POC u BUY;

- paboTaTh B KOJIIEKTHUBE;

- AQHAJIM3UPOBATh M MPOEKTUPOBATH OA30BHIC

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

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

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

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

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

- work in a team;

- analyze and design basic radio engineering
devices and systems

- have an idea of the principles of functioning of
television systems
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KYHenepal Tajay JKoHe KoOaman bl
- TeNeaMuap OKYHENEpiHIH  KYMBIC
MIPUHITAIITEP] Typasibl TYCIHIKKE He OO0JIa b

ictey

PAIUOTCXHUYCCKUEC YCTpOﬁCTBa U CUCTEMBI
- HUMCTb IHPCACTABJICHUC O IIPUHIMUIIAX
q)YHKL[I/IOHI/IpOBaHI/Iﬂ TCICBU3HOHHBIX CUCTEM

Kypcmuinkvickawa mazmynst / Kpamkoe codepicanue kypca/ Coursesummary

Kipicne mon. Paamoxwuinik crnekTpin Oemy.
AHTeHHanap, OJIapIbIH CHIaTTamMasapsl.
baitnanpic xeninepi MeH apHanapbl. CUTHAIIBI
MOJYJISIIMSIIAY KoHE AeMonyisiuus. Tenenumaap
CUTHAJIapbIHbIH ~ cTaHgapTTapbl. CHyTHUKTIK
tenenumap. Kabenpmik — Tememumap — KOHE
Teneauaap xemiepi oovbiHma MHTEpHET. ¥ sIbl
OaiiaHbpIc. DNEKTPOHBIK HABUTALUS JKyHemnepi.
Panmonoxkamnms.

Benenne B mpeamer.  Pacnpenenenue
paauoYacTOTHOTO CIEKTpa. AHTEHHBI, HUX
XapaKkTepUCTUKU. JIMHMM M KaHaJIbl CBS3H.
Mopynsiuuss ¥ AEMOIYJSIUS  CUTHAJjA.
CrangapTsl TEIECBU3UOHHBIX CHTHAJIOB.
CnyrHukoBoe  TeneBuaenue.  KaOenbHoe
teneBugeHre U MHTtepHer mo nuHuAM TB.
CoroBass cBsi3b. CHCTEMBI  DJIEKTPOHHOU
HaBUTanuu. Pagnoiaokanys.

Introduction to the subject. Allocation of the radio

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

demodulation. Television signal standards. Satellite
television. Cable TV and Internet via TV lines.

Cellular. Electronic navigation systems. Radar.

Ilocmpexsusummepi / [locmpexsuszumat/ Postrequisites

CaH,I[HK QJICKTPOHHKA, TYPMbICTBIK
OJICKTPOHHMKA KOHC JJICKTPOTCXHUKA

[{udposas snexkrponuka, berroBas
AJIEKTPOHMKA U 3JIEKTPOTEXHUKA

Digital Electronics, Consumer Electronics and
Electrical Engineering

bazoapnama scemexuici / Pykosooumens npozpammst/ Prog

rammemanager

Maptsintok FO.I1.

‘ Maptsinrok 1O.I1.

MartyniukYu.P.
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Paouomexnukanvix mizoexmep men cuznanoap / Paouomexnuuecxkue yenu u cuznanwt / Radio circuits and signals

OKy maxcamut / Yueonasn uens | Purpose

IIOH DJIGKTP TI30EKTEpi MEH CcurHam Oepy
CaJIaChIHJIaFbl MaMaHJBIKTBI UTepy Ke3iHJIe

TucHUIinHa GopMupyeT npodeccuoHalbHbIe
3HQHUSI M yYMEHUS  NPU  OCBOCHHUHU

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

Kociou OlTiM MEH JarapUIapabl | CrielManbHOCTH B oOimactu snekrpuueckux | electrical circuits and signal transmission
KaJIBIITACTHIPATBI e U epeIad CUTHAJIOB

Oxvimy naomuoiceci / Pezyiomameul 00yuenus / Learningoutcomes
Kypcetbl CaTTI assKTaFaHHAH keiiin | [locie ycmemHoro 3aBepmenusi Kypca | After successful completion of the course,
olriManymbLIap odyuarommecst OyayT students will be

- CUTHaNIApAsl  MOIYISIIMSIAY  TypJepiH
aXXpIpary

- TapaMeTpiiK  JKOHE  CBI3BIKTBIK  €MecC
Ti30€eKTeperi CUTHAIAApAbIH TYPJICHYIH TYCIHY

- CBI3BIKTHIK CY3TUIEP/IiH CHHTE31H KOPCETY

- JUCKPETTI CUTHAJAAPJbIH MOJENbICPIH JKOHE
CaHJIBIK CY3TUIEP/IiH CUHTE31H OUTy

- CBI3BIKTBIK  €MeC  JKOHEe  IapaMeTpIiK
PanuorexHukanbIk Ti30eKTep apKbLIIbI
CUTHAJIIBIH OTY IapaMeTpJIepiH eCeNnTeH 3

- CaHJIbIK CY3y JITOPUTMIH 1CKE achIpy

- pa3nu4aTh BUABI MOAYIISLUN CUTHAJIOB

- TMOHUMATh MpPeoOpa3oBaHHE CHUTHAJIOB B
MapaMeTPUICCKUX U HETMHEHHBIX IETISIX

- IOKa3bIBaTh CUHTE3 JIMHEWHBIX (DUIBTPOB

- 3HaTh MOJIENH JHUCKPETHBIX CUTHAJIOB H
CUHTE3 UPPOBBIX PUIHTPOB

- paccuuTarth MapaMEeTPhl  MPOXOXKICHUS
CUTHaja qyepes HEJMHEWHBIE u
napaMeTpUIeCcKue paanoTeXHUIECKUE TIeTTH

- peanu3oBaTh  ajJrOpUT™M  HHUQPPOBOI
¢bunabTpanun

- distinguish between types of signal modulation

- understand signal conversion in parametric and
nonlinear circuits

- show synthesis of linear filters

- know models of discrete signals and synthesis of
digital filters

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

- implement a digital filtering algorithm

Ilpepexsuzummepi / Ilpepexeusumut / Prerequisites

DNEKTPOHJBIK TEXHUKA IPUOOpIapsl

[TprOopbI 71EKTPOHHOMN TEXHUKU

| Components of electronic devices

Kypcmuvinkvickauwa mazmynot / Kpamkoe codepyacanue Kypca/ Coursesummary

Monymsiuusinanrad curHangap. ChI3BIKTHIK eMec
PaIMOTEXHUKAIIBIK Ti30€KTep/Ieri CUTHAIIApIbI
TYPIACHAIPY. CBI3BIKTBIK napaMmeTpiiiK
Ti30eKTepJeri CUTHal TYpIACHIIpYJIepl KHUUIIK
CBI3BIKTHIK CY3TUIEpIHIH CHUHTE3 TEOPHSICHIHBIH
anemeHTTepi. Jluckperti curHangap. CaHIbIK

CY3y IpHHIMITEPI

MonynupoBaHHbIE CUTHAJIBL.
IIpeoOpa3oBaHusi CUTHAJOB B HETUHEWHBIX
paauoTexHuyeckux unemnsax. IIpeoOpazoBanus
CUTHAJIOB B JIMHEHHBIX IapaMETPUUYECKUX
Lensx DJIeMEHTbl TEOPUH CUHTE3a YaCTOTHBIX
JUHEUHBIX QUIBTPOB. [[MCKpEeTHBIE CUTHAIIBI.
[Tpunnuns! i poBoil puibTpanyu

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

Iocmpexsusummepi / [locmpexsuszumat/ Postrequisites

Tanmay oxmicTeMeciHiH (M3MKAIBIK Heriszepi, | Pu3nuecKMe OCHOBHI METOJOB  AHAJIH3a,

Physical basics of analysis methods, Consumer
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TypMBICTBIK 2JIEKTPOHUKA

| BeITOBAs HIEKTPOHMKA H ANEKTPOTEXHUKA | electronics

bazoaprama scemexwiici / Pykoeooumensv npozpammut/ Prog

rammemanager

Banentona A.1O.

‘ Banentosa A.IO.

Valentova A.YUu.
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Amomouvik huzuka / Amomnan ghuzuxa / Atomic Physics

Oky maxcamul / Yueonan yenv/ Purpose

aTOMHBIH (bu3nKaIbIK TEOPHSICHIHBIH
KOpIHICTEpIH (HU3UKANBIK KYOBUIBICTAD MEH
namasap apachblHIaFbl OalJIaHbIC PETIHAE THICTI
MaTeMaTHKAIbIK  JICHIei/le  CUMATTaIFaHbIH,
MPAKTUKAIBIK TOXKIPUOE MEH SKCHEPUMEHTTIH
KaJIbUIaybl 0aKbUIAY PETIHAEMEHIepYi.

YCBOCHHE  TPEJACTABJICHHH  (U3HYECKOU
TEOpUHU aToMa Kak 0000IIeHre HAOII0ICHUS,
MPAKTUYECKOTO0 OMbITa W JKCHEPUMEHTA,
U3JI0KEHHYIO Ha COOTBETCTBYIOIIEM
MaTEeMaTHYeCKOM YPOBHE, KaK CBSI3b MEXIY
(U3HYECKUMU SBICHUSMH M BETUIMHAMU.

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

Oxvimynamuoiceci | Pesynemamotodyuenus | Learningoutcomes

Kypcrtbl CITTI
OimiManymbLIap

assKTaraHHaH

- aroM (pU3HKACHIHBIH HETI3Ti 3aHIapbhlH KOHE

oJIapJbIH MaTeMaTHUKAJIBIK OpHET1H TYCIHE 1

- Heri3ri (QU3MKAIBIK KYOBUTBICTapIbl, OJapabI
0akplIay JKOHE HKCIEPUMEHTTIK 3epTTey oicTepiH

TyciHemi

-aTOM/IBIK-MOJICKYJIAJIBIK ~ JIeHreiine
KYOBUIBICTAp Typajibl TYCIHIKKE ne 00Jaabl
KBAHTTBHIK (PU3UKaHbIH,
AKCIIEPUMEHTTIK HET13/IepiH TYCIHE];

- (u3MKanmBIK MOJENbIEp MEH THUIOTe3aTapAbIH

KOJIJIaHbLTy IIEKTEpl TypaJibl TYCIHIKKE he 00aabl

KeHiH

KBAaHTTBIK

aTOM TCOPUSACBIHBIH

IMocne 3aBepuieHns Kypca o0y4yaroiuecs
oyayT

U UX MaTCMATUYCCKOC BBIPAXKCHHUC

METO/IBI 150.¢ HaOIIOAeHUH
SKCIIEPUMEHTAILHOTO UCCIICIOBAHUS

Ha aTOMHO-MOJIEKYJISIPHOM YPOBHE

(hu3MYECKUX MOJIENEN U TUIIOTE3

- IOHUMAaTh OCHOBHEIC 3aKOHBI aTOMHOM (I)I/I?;I/IKI/I

- IIOHHMMAaThb OCHOBHBIC (1)I/I3I/I‘-IGCKI/I€ SIBJICHUA,

- UMCTBIIPCACTABICHUC O KBAHTOBBIX SBJICHUAX

- pa30bupaThCsi B IKCIEPUMEHTAIBHBIX OCHOBAX
KBaHTOBOM (HM3UKH, TEOPUM aroma; - HMETh
NIPEACTABICHUE O TpPaHULAX PUMEHUMOCTH

After successful completion of the course,
students

- understand the basic laws of atomic physics
and their mathematical expression

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

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

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

u

Ilpepexsuzummepi / Illpepexeusumut / Prerequisites

DIIEeKTPOANHAMUKA \

| Electrodynamics

Kypcmuingvickauwa mazmynot / Kpamkoe codepicanue Kypca/ Coursesummary

bop Teopuscel, Oip 3NEKTPOHIBl AaTOMHBIH
KBAHTTBIK TEOPUSICHI, KO JIEKTPOH Il aTOMJAp,
MoJiekynanap. MaxOypai coyneneny. KatTbl
JICHE.

DNIeKTpOAMHAMUKA
Teopus bopa, KBanroBas Teopus
OJIHOJIEKTPOHHOIO aToma,
MHOI'ODJIEKTPOHHBIE  aTOMBI,  MoOJIeKyJIbI.

Brinyxnennoe n3nydenue. Tséproe reno.

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

Hlocmpexeusummepi / [locmpexeusumul/ Postrequisites

Anponsik puznka ‘

SAnepHas pusuka

| Nuclear physics

bazoaprama scemexuiici / Pykosooumens npozpammet | Programmemanager

Banentosa A.1O. \

Basnenrora A.IO.

| Valentova A.J.
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Acmpodghuzuka nezizoepi / Ocrnoevl acmpogusuxu / Basics of Astrophysics

OKy maxcamul / Yueonas yenv/ Purpose

acTpo(u3MKaHBIH €cenTepl SICTEPIMEH, OHBIH
TapUXbIMEH KOHE OJIEMHIH FBUIBIMU OcitHeciH
KaJIBIITACTBIPY/IaFbl MAHBI3IbIIBIFBIMEH TAHBICY

3HAKOMCTBO
acTpopu3UKH, €€ UCTOpUEH U 3HAYCHUEM IS
bopMupOBaHUs HAYYHOIN KapTHHBI MUpa

C 3agayaMu W  MCTOJaMH

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

Oxvrmynamuoceci | Pesynemamotodyuenus | Learningoutcomes

Kypcrbi CoTTI KeliH
olmiMaymbLIap

- KeHOip acTpodU3UKAIBIK €CENTEP i IS/

- FaJlaMJIaFbl KeHICTIK-YaKbIT ayKbIMBIH TYCIHEI1
acmaH JICHENEepiHiH maiina Oomysl MeH
IBOJTFOIHSICHIH TYCIHEI1

- QJIEMHIH KYpaMbIH Oitei

- OYKUT 9JeMHIH KYPBUIBIMBI MEH JBOJOIHSICHI
Typaibl TYCiHIKKE ue 00abl

- aJIaMHBIH FaJaMJIaFbl OPHBIH TYCIHEI

- FBUTBIMU JYHUE TaHBIMFa Ue 00JIaIbl

asgKTaraHHaH

ITocJie 3aBepiieHHs1 Kypca 00y4yarommecs
oynyTt

- pelath HeKOTopble acTpodU3NYECKUE 3aaun
[IPOCTPAHCTBEHHO-BPEMEHHEIE
MaciTadsl Bo Beenennoit

IIOHUMAaThb

INOHUMATb [MPOUCXOKACHUEC H

HEOECHBIX Tel

- 3HaTh cocTaB Bceenennon
- UMETh IPEJCTABICHUE O CTPYKTYpPE U IBOIIOIUU
Bcenennoii kak memoro

- IOHMMATh MECTO YeJIoBeKa BO Beenennom
- IMETh HAyYHOE MHUPOBO33PEHUE

9BOJJIIOIIUIO

After completing the course, students will

- solve some astrophysical problems

- understand space-time scales in the Universe
- understand the origin and evolution of
celestial bodies

- know the composition of the Universe

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

- understand the place of man in the Universe

- have a scientific outlook

Kypcmuoinkvickawa mazmynst / Kpamkoe cooepyacanue Kypca/ Coursesummary

Kipicne. Actpodusnukagarbl KEHICTIK-YaKbIT ayKbIMBI.
Coyne  mbIFapy. Pamnanmsiipig
TEOPUSICHIHBIH Herizaepi.
OakpLUIayIapIbIH (bUBUKABIK HIEKTEeyJIepi.
Knaccukanplk kocmosorusi. JKapbIKTBIH —Tapaiybl.
KBI3b11  BIFBICYBI.
MeH ©OmneM. Kymaepap. Xanmer  MomiMmerTep.
KypbUibIMBI  3KOHE  SBOJIIOIHSCHL.
HBOJIIOIMSTHBIH KAJIBIKTaphI

TachIMaigay
AcTpodu3HKaIbIK

Knaccukanblk  KOCMOJIOTHSHBIH
KUBIHABIKTApBl. bimimMi ipi MacmTaOThl KYPBUIBIMBI

Kynnap13 et

Bsenenmue.

TCOpHUU TICPEHOCA HUBJIIYUCHUA.

CBeETa.
KJIAaCCUUECKOM
KpYITHOMAcCIITaOHOW  CTPYKTYphI
3Be3anpl. OOmMe CBeICHMS.

sBoJrrorHA. OCTaTKH 3BE3THOM DBOJIIOITHH

Kpacnoe  cmenienue.
KOCMOJIOTHH.

[IpocTpaHCTBEHHO-BPEMEHHbIE
MacmTadbl B actpodusuke. Uznydenue. OCHOBBI
dusnyeckue
OTpaHUYEHUS] acTPOPU3HUECKUX HAOIIOACHUIA.
Knaccuueckas kocmonorusa. Pacnpoctpanenue

Tpynnoctn
O6pa3oBanue
Bcenennoi.
Crpoenue

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

u

Ilpepexsuzummepi / Ilpepexeuzumot / Prerequisites

JKorapsl sHEprus xoHe Oenmekrep GU3NKachl

| dusnka BeICOKHX YHEpruii 1 ameMenTapHBIX yactui | High energy physics and elementary particles

bazoaprama scemexuiici / Pykosooumenw npozpammul/ Programmemanager

JlyHckuit M.M. |

JlyHckuit M.M. |

Dunskiy M.M.
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4 4 Kypc CTyIeHTTepiHe ApPHAJIFAH JJIEKTUBTIK MoHAep / DJeKTUBHbIE THCHUILUIMHBI IJIsi cTyaeHToB 4 Kypca / Elective

courses for 4th year students

HAoponwix puzuxa / AHoepnas puzuxa / Nuclear Physics

Oky maxcamul / Yueonan yenv/ Purpose

Cy0aTOMIBIK MHUKpOJNIeMIe OOJaThlH HEri3ri
SIIPOJIBIK-(PU3UKAIBIK KYOBUIBICTAPMEH, OJIAP]IbI
TEOPUSIBIK  TYCIHY JKOHE OKCIEPUMEHTTIK
OakpLIay SiCTepiMEH TaHBICY

3HAKOMCTBO  C  OCHOBHBIMM  SJIE€pHO-
(GU3NYECKUMHU SIBJICHUAMH, MPOUCXOISAIIUMU
B Cy0aTOMHOM MHKpPOMHpPE, METOJAaMHU HX
TEOPETUYECKOTO OCMBICIICHUS u
9KCIIEPUMEHTAILHOTO HAOII0ICHUS

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

understanding and experimental observation

Oxvimynamudiceci | Pezynomamuiooyuenus | Learningoutcomes

Kypcrbl CoTTI asIKTaFaHHAH KeHiH
olmiMaymbLIap
- MaTrepusiHbl YUBIMAACTBIPYABIH  SAPOIIBIK

NeHrelinae (U3MKAIBIK TPOLECTEPIIH KYPY
3aHJIBUTBIKTAPBIH TYXKBIPBIMIAM IbI

- SOpONBIK (PM3MKA MEH dJIEMEHTap OeJeKkTep
(U3UKACBIHBIH ~ Ka3ipri mpoOjemManapbl MeH
HIEHIJIMETEH MOcelieNiepl Typajibl TYCIHIKKE He
00ma bl

- PaauOAKTUBTUIKTIH KAIIMbl 3aHABUIBIKTAPBIH
TyciHeni

- €cenTep/i meme i

- DJIeMeHTap OeNIEeKTep/iH KIKTeNylH >KoHe
oJIapJIbIH KacUeTTepiH Olienl

- 3aMaHayM FBUIBIMH amnmapatypaMeH KYMBbIC
1cTeim

- S7pO KYPBUIBIMBIHBIH HETI3T1 TeopHsIapbIMEH
TaHBIC OOJIABI

ITociie 3aBepuieHust Kypca o0y4yaroumuecs
oyayt

- (opmynupoBaTh 3aKOHBl IPOTEKAHUS
(U3NYECKUX TPOIIECCOB HA SIIEPHOM YpPOBHE
OpraHMu3ali MaTEpUU

- HUMETh [IPEJCTaBICHHE O COBPEMEHHBIX
npobiemMax W HEpemEHHBIX MpobiiemMax
sIepHON (pU3MKe U (PU3MKE 3IIEMEHTapHBIX
YacTHIL

- IOHMMATh
PaavoOaKTUBHOCTH
- pemarp 3aJ1a4u

- 3HaTh KJIAcCU(UKALMIO 3IIEMEHTApHbIX
YaCTHUIl U UX CBOMCTBA

- pabotatb C COBpPEMEHHOMU
anmnapaTrypou

- 3HaKOMBI C OCHOBHBIMH TE€OPUSMHU CTPOEHUS
anep

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

Ilpepexsuzummepi / Ilpepexeusumui / Prerequisites

ATOMIBIK (hU3HKa

AToMHas Qu3mnka

Atomic physics

Kypcmoingvickawa mazmynst / Kpamkoe cooepycanue kypca/ Coursesummary

27




Kipicnie. SlmpomapablH  Kypambl, KYPBUIBIMBI
kKOHE  JUHAMUKAChl  (PU3UKACHI. O3apa
OpeKeTTeCymiH  ImKi  Kymrepi.  Sapossik

MoJieNbaep. SnponblK peakuusuiap (U3MKachl.
ATOM SIIpONIAPBIHBIH O6JIiHYl JKOHE CHHTE3I.
PagnoakTusTi bLBIpAy (bu3MKaCHI
PagnoakTHUBTUTIK OHE HWOHIAYIIBI COYJCICHY
Typaepi. SOponblk — CoyleneHyAiH  3aTIcH
opekerTecyi. JiemeHTap  OeJIIeKTep MeH
FApBIITHIK coynenep. KonmmanGanel sAPOIBIK
buzuka.

BBenenne. ®dusnka cocrtaBa, CTPYKTYphl U
JUHAMUKHU  siiep. BHyTpusnepHbsie  CHIIbI
B3auMoiecTBUs. SAnepHbie Monenu. Puszuka
SIEpHBIX peakuui. Jlenenne U CHHTE3
aTOMHBIX siaep. DPuszuka paauoaKTUBHOIO

pacnaza.  PagMOakTUBHOCTH U BHUJBI
MOHHU3UPYIOIIHUX W3JTyYEHH.
B3aumoneicTBue  SAEPHBIX HU3IYYEHHH C
BEIIECCTBOM. OJIEMEHTApHbIC YaCTUIIBl U

KocMudeckue Jydu. llpuknagHas —siepHast
(busuka.

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

bazoaprama rcemexwiici / Pykosooumenw npozpammul/ Programmemanager

Hynckuit M.M.

‘ Hysckuit M.M.

\ Dunskiy M.M.
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Kozapul snepeus yncone oo1uexmep gusuxkacvl / Quzuxa vicokux snepzuil u Inemenmapuvix wacmuy / High energy physics and elementary

particles

OKy makcamut / Yueonan yenv/ Purpose

JJIeMEHTap  OOJIIeKTep  olieMiHE  KeIICHI
JTYHHUETaHBIM/IBI KAJIBIITACTBIPY, OJIAPABIH 63apa
opeKeTTecyl JKoHEe e3apa opeKerTecyi, Kasipri
AeHreieri MaTtepHs KYPBUIBIMBIHBIH
KYPBUIBIMBIH 3€pTTEY

(dhopMupoBanue KOMILJIEKCHOT'O
MHUPOBO33PEHUS MHp  3JIEMEHTapHBIX
qacCTull, ux B3aHMOH€ﬁCTBHC n
B3aMMOIIPEBPAIICHUE, HW3YYEHHE CTPYKTYPY
CTPOCHHS MATEPUH Ha COBPEMEHHOM YPOBHE

Ha

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

Oxvimynamuosiceci | Pesynemamorodyuenus | Learningoutcomes

Kypcrbl CoTTI asIKTaFaHHAH KeHiH
olmiManymbLIap

- MaTepHsIHbIH KYPBUIBIMBIH Ka3ipri JeHreie
TyciHemi

- JJeMeHTap OeINIIeKTepiH >KIKTeNyiH >XoHE
ipremiesapa  opeKeTTeCYJepIiH  KacHeTTepiH
Oinemi

- Kazipri 3aMaHFbl TeXHHUKana (DU3MKACBIHIA —
YACTKIIITEp TYCIHE

- KBapKTap apachbIHIaFbl
MOTEHIHMAILIH AaHBIKTANIbI
- JKOFaphl dHeprusiap (PU3NKACHIHBIH 3aMaHAy!
MocelenepiHne Hazap ayJaapassl

e3apa 9peKeTTecy

IMocae 3aBepuieHns1 Kypca o0y4arouuecs
oyayT

- IOHUMAaTh CTPYKTYpPY CTpPOECHUE MATEPUU Ha
COBPEMEHHOM YpPOBHE

- 3HaeT KIacCU(HKAUIO 3JIEMEHTApPHBIX
4acTUIl M  CBOICTBa  (hyHIaMEHTAJIbHBIX
B3aMOJEHCTBUI

- pa3bupaeTcsi B COBPEMEHHOM TEXHHUKE
(u3MKe BBICOKUX YHEPTUN — YCKOPUTEIISAX

- ompejaensieT NOTEHLHUal B3aWMOJAECUCTBUSA
MEX1y KBapKaMu

- OPUEHTHPYETCS B COBPEMEHHBIX MpolieMax
(U3HMKHN BBICOKUX dHEPrui

After successful
students will

- understands the structure of matter at the modern
level

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

- understands modern technology, high-energy
physics - accelerators

- determine the potential of interaction between
quarks

- be guided in modern problems of high energy
physics

completion of the course,

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

AcTpodusuka Herizaepi

OCHOBBI aCTPOPH3UKU

\ Fundamentals of Astrophysics

Kypcmuingvickauwa mazmynot / Kpamkoe codepocanue Kypca/ Coursesummary

Ipreni e3apa opekerTecynepiiH KacHETTepi.
XKorapsr SHEPrUs (U3UKACBIHBIH
OKCIIEPUMEHTTIK 0a3achl. ©O3apa opekeTTecy
MpOIECTepiH  Talnjay  omictepl.  3aTThIH
KypbuibiMbl. KBapkTtap MeH TIUIFOOHIAP.IBIH
KacHuerTepi KOHE AIIEKTPOHJIAP MEH

CaoiicTBa (byHIaMeHTaTbHBIX
B3aUMOJICHCTBUN. DKCIEpUMEHTAIbHAs 0aza
(Gu3nKK BBICOKMX dHEpruil. Metosapl aHanuza
nporneccoB  B3aumonenctsus.  CtpykTypa
Matepun. CBOWCTBAa KBapKOB M TJIIOOHOB U
OKCIICPUMCHTOB ITO AaHHUTUJIAINH 3JICKTPOHOB

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.
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MO3UTPOHAAPABl KOIW Takipubenepi. YJIKeH | U mo3uTpoHoB. Mojens bonbmioro B3poisa.

Kapeiieic Mopeni. DK30THKAIBIK

Oemmekrep. | Dx30THUECKHE YacTulbl. KocMuueckue jryuu.

Fapeimteik coymenep. 21 racweipaarsl sxkorapsl | [IpoGnembl ¢u3ukd BBICOKMX dHepruid 21

9HEprusi GU3NKACHIHBIH Mocelesepi

BCKa

Cosmic rays. Problems of high energy physics of
the 22nd century

bazoapnama scemekwiici / Pykosooumenw npozpammul/ Programmemanager

Hyncknii M.M.

| Jlynckuit M.M.

Dunskiy M.M.
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Kaszipei snepzusn xozoepi / Cospemennvie ucmounuku snepzuu / Modern sources of energy

OKy maxcamut / Yueonasn uens | Purpose

OuLTIM anymipLIap/ia Ka3ipri 3aMaHfbl Oajgamalnbl
SHEpPrusi KO3JepiH MNaijanaHy NEpCIeKTHBACHI
cajachlHIa ouTiM MEH JIaF IbLIap bl
KAJIIBIITACTRIPY, OYJ1 OJapJblH TEXHUKA MEH
TEXHOJIOTUSHBIH OCBhI OaFbITBIH JAMBITY YIIIiH
KBI3METIH bIHTAIAHABIPYFa MYMKIHJIK Oepei

¢dbopMupoBaHue y OOYyYarOIIMUXCS 3HAHUN H
YMEHUH B obmactu IIEPCIIEKTUBBI
WCIIOb30BAHUS COBPEMEHHBIX
IbTEPHATUBHBIX MCTOYHUKOB DHEPIHM, UTO
MIO3BOJIUT CTUMYJIMPOBATH UX AESATEIbHOCTD
JUISL Pa3BUTHUS 3TOIO HANpPaBJICHUSI TEXHUKU U
TEXHOJIOTUH

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

OKbimy

Hamuoicect / Pesynomamot 06yuenus / Learningoutcomes

Kypcrbl CITTI KeiliH
olmiMaymbLIap

- CTYIEHTTEpHIH 3aMaHayu KaHapTbUIAThIH
JHEPrusi KO3JEPiHIH CHUIaTTamMallapbl  MEH
epeKLIeNiKTepi, oJapabl naiananybig
3aMaHayHW oJiCTepi, OallaManbl IHEPTeTHKAHBI
JaMBITY MoceJiesiepl MeH IepCleKTHBaIaphl
TypaJibl OlTiMIepiH MEHrepyi

- DHEPTUsl SKOHOMUKAIBIK TUIMIUILIH apTThIPY
KOHE DHEpPrus YHEMJIEY MJceleepiH IIenry
TYPFBICBIHAH OJAapAbIH KYpPbUIBIMBIHA Ka)KeTTi
e3repicTepil J31pJey KOHE €HTI3y MaKcaThIHIa
KOJIJAHBICTAaFbl  KYHelep  MEH  OJIapJiblH
JJEMEHTTEPIH Tajjay Heri3iHae Oajgamalbl
SHEpPreTUKa KOHJBIPFBUIAPBIH €CENTey KOHE
OJIapJIbIH TUIMIUIITIH OaFanay o/iCTepiH Urepy

- OTaHABIK JKOHE MICTEIAIK TIXKipubene
KaHAPTBUIATHIH SHEPrHs pecypcTapsl
6a3zaceIHIa SHEPreTUKAIbIK xKyhenepni
KETULIIpyAert Heri3ri ypaicrep MEH
OarbITTapAbl TYCIHYII KaJbINTACTHIPY, OCBIHIAM
KyWerep MEH  OJapAblH  DJEMEHTTEpiHIH
apTHIKIIBUIBIKTAPBI MEH KEMIIUTIKTEPiH

agKTaraHHaH

IMocae ycmemHoro
o0yyarommecsi OyayT
- OBJAJEHHE CTYACHTAaMH 3HAaHUSAMH O
XapaKTEPUCTHKAX u 0COOEHHOCTSIX
COBPEMEHHBIX BO300OHOBIIIEMBIX MCTOUYHUKOB
OHCpruM, O COBPCMCHHLIX MCTOAAX HX
UCIOJIb30BaHUs, po0IeMax U NepCreKTUBAX
pa3BUTHUS AIbTEPHATUBHON SHEPreTUKU

- OCBOEHHME METOJIOB pacyéra YCTaHOBOK
aJ'II)TepHaTI/IBHOI\/II OHCPICTUKU W OLCHKH HX

3aBeplIeHHsl Kypca

3¢ HEeKTHBHOCTH Ha Oaze aHanu3a
CYIIECTBYIOIIUX CHCTEM W WX DJIEMEHTOB C
LEJIBIO pa3paboTku u BHEJPEHUs

HEOOXOJIMMBIX MU3MEHEHUH B UX CTPYKTYpE C
MO3ULMHU MOBBILIEHHS] YJHEPTOIKOHOMUYECKOU
3¢ (HEeKTUBHOCTH U  pEUIeHHs]  BOIPOCOB
SHeprocOepeKeHHs

- (opmupoBaHHE TOHUMaHHUS OCHOBHBIX
TEHICHUUN 51 HaNpaBJIECHUN B
COBEpIIEHCTBOBAHUHU YHEPTETHUECKUX CUCTEM
Ha 0aze BO30OHOBISIEMBIX YHEPrOpecypcoB B
OTEYECTBEHHOW U 3apyOeKHONl MpaKTHKe,
pa3BUTHE CIIOCOOHOCTH 00BEKTHBHO

After successful
students will be

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

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

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

- know the application areas of modern energy
sources

completion of the course,
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00BEKTHBTI Oaranay KaOlIeTiH TaMbITy

- Kasipri 3aMaHfbl SHEpPrus Ke3AepiH KOJIJaHy

cajaiapbiH OuTy

OIICHUMBATh IPCUMYIICCTBA HW HEAOCTAaTKHU
TaKuX CHCTEM H HX D3JICMCHTOB, Kak
OTCYCCTBCHHBIX, TaK U 3apy6e>1<HI>1x

- 3HaTh 00JacTU MMPUMCHCHUA COBPCMCHHBIX
HNCTOYHHUKOB DHCPIruun

Ilpepexeusummepi / IIpepexeuzumot / Prerequisites

Tannmay omicTemeciHiH (pU3MKAIBIK HET13epi,
TYPMBICTBIK 3JIEKTPOHHKA

dusndeckrue OCHOBEI METOJ0B aHaJIM3a,
briToBas OJICKTPOHHKA U BJICKTPOTCXHUKA

Physical basics of analysis methods, Consumer
electronics

Kypcmuvingvickama mazmynnt / Kpamkoe codepacanue kypca/ Coursesummary

KanapreuiaTelH JKOHE YKaHAPTHUIMANUTBIH
sHeprus ke3aepi. Kyn sHeprusicein naiinanany.
XKen omektp craHuusiapel. ['eoTepMaibIK
SHEPTHS. buomacca SHEPTHSICHI. Kimmi
©3CH/ICPIIH YHEPTUSChL. DHEPTHUSHBI JKUHAKTAY
XKoHe Oepy

Bo3oOHoBnsieMble W HEBO300HOBIIsIEMbIE
HMCTOYHUKH SHEPTHH. Hcnonb3oBanue
sHeprun  Connua.  BerposHepreruueckue
YCTaHOBKHU. ['eoTepmanbHas SHEprusl.
DOHeprus OMOMAacchl. DHEPTHUsS MajbIX PeEK.
AKKyMYJIHpOBaHHUE U Nlepe/iada SHePruu

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

Ilocmpexsusummepi / Ilocmpexsuszumat/ Postrequisites

JATUIOMIBIK KYMBICTBI HEMECE AUIIIOMIBIK
KOOaHBI Ka3y *KOHE KOpray HemMece KelleH/Il
E€MTHUXAaH TarChIpy

Hanucanue u 3amura TUIIIOMHON paboThI
(mpoekTa) WM MOJAroTOBKA U cllaya
KOMIUIEKCHOT'O 9K3aMEHOB

Writing and Defense of the Diploma Work and
Diploma Project or Praperation and Delivery of the
Comprehensive Exam

bazoapnama scemexuici / Pykosooumens npozpammst/ Prog

rammemanager

Baseurora A.1O.

Baseurora A.1O.

Valentova A.J.
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nekmponovlK mexnuka mamepuanoapvl / Mamepuanwt snekmponnoii mexuuku / Materials of electronic equipment

OKy maxcamul / Yueonas yenv/ Purpose

DNEeKTPOHIBIK  TEXHHKAa MaTrepHaaaapbiHbiH | PopMupoBaHue MOHMMaHHsA O coBpemeHHOM | Formation of understanding about the current level
Kasipri Jamy JeHredli Typasibl, COHJai-aK | ypoBHEe pa3BuTusi MaTtepuanoB aiekrponHoii | Of development of electronic technology materials,
CBIPTKBI acepiiepIin acepiHeH OCHI | TEXHMKH, a Takke 00 oCHOBHBIX (usuko- | as well as about the main physical and chemical
marepuaigapia OonartblH Heri3ri  (u3uKa- | XMMUYECKUX Ipoleccax, MPOMCXOASIIMX B | Processes occurring in these materials under the
XMUMHUSJIBIK ~ T[POIECTEp  Typalbl  TYCIHIK | 9TMX Marepuanax mon siausHueMm BHemHux | influence of external influences
KaJIBIITACTBIPY BO3JEHCTBUI

Oxvimy namuceci / Pesyiomamot 00yuenus / Learningoutcomes
Kypcrbi CoTTI asiKTaraHHaH keiiin | [Tocsie ycmemHoro 3aBepiieHusi Kypcea | After successful completion of the course,
olriManymbLIap odyuarommecst OyayT students will be
- TEPMHUHOJIOTHSHBI, HETi3ri YFBIMIAP MEH | - 3HATh TCPMHUHOJIOTHIO, OCHOBHBIC OHATHA M | - Know  terminology, basic concepts and
aHbIKTaMaJap/pl OiTy; OIpEICIIEHNUS; definitions;
- 3aTTap KYPBUIBIMBIHBIH HETI3/IEpiH, OOIICKTep | - IOHMMAaTh OCHOBBI CTpOcHMs BemiecTs, | - understand the basics of the structure of
apachIHIarbl e3apa OpEKeTTEeCY | XapaKTepPUCTHKH B3auMOJAEHCTBUs Mexay | substances, the characteristics of the interaction
cHIIaTTaMaliapbliH TYCIHY, YaCTHIIAMH, between particles,
- OTKI3riI, »apThUlall OTKI3Tilll, JUAIEKTPIIK | - 3HAaTh KiaccH(HKamuio, xapakrepucTuku u | - - know the classification, characteristics and
)KOHE MAarHWTTIK MaTepuaiapiblH JKIKTEIyiH, | 00JacTd  TNPUMEHEHHs  NPOBOJHUKOBBIX, | applications of  conductive, semiconductor,

cUMaTrTaMajapblH KOHE KOJJaHy cayajapbiH
oury.

- Oenrimi  3aHmapAbl, TeopHsUlap — MEH
3aHIBUTBIKTAP/IBI KOJIJIaHA OTBIPHII, SJICKTPOH/IBI
TeXHHKa MaTepualiapblHbIH CHIaTTaMalapbiH
ecenrey

- OJKYMBIC Ke3iHJIe¢ AaHBIKTaMalblK KOHE OKY
onebuertepiH maiganaHy; Oacka  KaxeTTl
aKmnapar kesjaepiH TalOy >KOHE OJIapMEH KYMBIC
icTey;

- aJIbIHFaH HQTI/I)KCJIep,Z[i JKaJIIbIIAy  JKOHC

TYCIHAIPY;
- CBIPTKBI (baxTopiapIbIH ocepiHeH
ANEKTPOHABIK  TEXHUKA  MaTepHalJapbIHbIH

KACHETTEpiHIH ©3repyiH Ooipkay YIIIH ajFaH

MOJTYITPOBOITHUKOBBIX, JTUAIEKTPUYECKUX U
MarHMTHBIX MaTEpUaJIOB.

- PacCUUTHIBAaTh XapaKTEPUCTUKU MaTepHAaIOB
ANEKTPOHHON TEXHUKHU, IPUMEHSS U3BECTHBIE
3aKOHBI, TEOPUU U 3aKOHOMEPHOCTHU

- UCIOJIb30BaTh MpU paboTe CIPaBOUHYIO U
y4yeOHyI0 JUTepaTypy; HaxXxoIuTb Jpyrue
HEOOXO/IMMbIE HCTOYHUKHM HUHGOpMaluu U
paboTaTh ¢ HUMHU;

- 0000111aTh u
MOJTy4YeHHbIE Pe3yJIbTaThI;
- TNPUMEHSTh TOJYYEeHHbIE 3HAHWUS JUIS
MIPOTHO3UPOBAaHUSI ~ M3MEHEHUS  CBOMCTB
MaTepUajoB dBJEKTPOHHON TEXHUKU TOA
BIIMSIHMEM BHEITHUX (aKTOPOB

MHTEPIPETUPOBATH

dielectric and magnetic materials.

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

- use reference and educational literature when
working; find other necessary sources of
information and work with them;

- generalize and interpret the results obtained;

- apply the acquired knowledge to predict changes
in the properties of electronic equipment materials
under the influence of external factors

- conduct experimental studies of physical
phenomena, processes, physical properties of
substances and determination of state parameters
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OLTIMAEPIH KOJIIaHy

- (usukanplKk KyOBUIBICTApFa, MPOIECTEpPre,
3arTapAblH  (U3UKAIBIK KACHUETTEPiHE IKOHE
Kyiep g napameTpIepin aHBIKTayFa
HKCIIEPUMEHTTIK 3epPTTEYJIep KYPrizy

- MIPOBE/ICHUTD IKCIICPUMEHTAJIbHBIC
HcCcIe0BaHus buznuecKux SIBJICHUH,
MPOIECCOB, (PU3NYECKUX CBOWMCTB BEIIECTB U
oTpesieNICHUs TapaMeTPOB COCTOSTHUI

Ilpepexeuzummepi / Illpepexeuzumot / Prerequisites

Tannmay omicTemeciHiH (pU3MKAIBIK HET13epi,
TYPMBICTBIK 3JIEKTPOHHKA

dusndeckrue OCHOBEI METOJ0B aHaJIM3a,
briToBas OJICKTPOHHKA U BJICKTPOTCXHUKA

Physical basics of analysis methods, Consumer
electronics

Kypcmuinkvickawa mazmynnt / Kpamrkoe cooepycanue kypca | Coursesummary

DNEKTPOHABIK TEXHUKAHBIH HeTi3ri
MaTepuasiapel. OTKi3rimrTepaeri (HU3NKaIbIK
mporectep. OTKisrim Matepuannap. JXapreuiai
OTKI3TIIITEpACT1 (U3UKAIIBIK mporecTep.
Kapreinait OTKI3riII Marepuaiiap.
JIMdneKTpuKTepAeri  PU3MKAIBIK — MPOIECTEP.
JIM3IeKTpITiK MaTepuanaap. MarsuTTik
MaTepualiapaarbl  (QU3MKAIBIK  MPOIECTEP.

MarauTTik Marepuaigap

OcHoBHbIE MaTepuabl 3JIEKTPOHHOU
TEXHUKH. dusnyeckrue  IpoOLECCHl B
MIpOBOJHMKAX. [IpOBOIHMKOBBIE MaTEpHAJIBI.
Pusnyeckue NpouecCs B MOIYNPOBOJHUKAX.
[TonynpoBOAHUKOBBIE MaTepHUaJIbl.
@u3nyeckue IMpouecchl B IUAIEKTPUKAX.
Jusnexrpudeckue marepuayibl. PuznyecKue
IIpoueccsl B~ MAarHUTHBIX ~ MaTepuaax.
MarsHuTHbIE MaTEPHUAIIBI

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

Ilocmpexsusummepi / [locmpexeuszumeut | Postrequisites

JIMIIoMIBIK )KYMBICTBI HEMECE JUILIOMIBIK
KOOaHBI a3y KoHe Kopray HeMece KellleH 11
€MTHUXaH TalcCblpy

Hanucanue u 3amuTa TUIIIOMHON paboThI
(mpoekTa) WM MOJAroTOBKA U cllaya
KOMIUIEKCHOTO 9K3aMEHOB

Writing and Defense of the Diploma Work and
Diploma Project or Praperation and Delivery of the
Comprehensive Exam

bazoaphama rcemexwici / Pykoeooumensv npozpammut/ Prog

rammemanager

Maprsistok FO.I1.

Maprtsiatok FO.I1.

MartyniukYu.P.
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Paouomexnuxa oouvinma npakmuxym / Ilpakmuxym no paduomexnuxe / Practice radio engineering

OKy maxcamul / Yueonas yenv/ Purpose

Ka3ipri 3aMaHfbl OarmapiaMalblK KaMTaMachl3
€Tyl MaiijlajlaHa OTBHIPHIN, PAJTUOICKTPOHIIBIK
KYPBUIFBLIAPIbI azipiey, MOJICTIBICY,
MOHTXKJAYy XOHE PETKE KENTIpy IaFIbLIapbiH
MEHIepy

OBJIaJIcBaHHE HaBbIKaMU pa3paboTku,
MOJICJIUPOBAHUS, MOHTa)Xa M HaJaXKUBaHUSA
PaZAMOAIEKTPOHHBIX YCTPOUCTB c
HCII0JIb30BAHUEM COBPEMEHHOTO
MIPOrpaMMHOT0 O0ecreueHus

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

namuceci / Pezynomamut o6yuenusn / Learning outcomes

OKbimy
Kypcrbl CoTTI asIKTaFaHHAH KeHiH
olmiMaymbLIap
- DJIEKTPOHJBIK KYPBUIFBIHBI jK00anay, o3ipiey
XKOHE OHIIPYNIH TEXHOJOTHSUIBIK  Ti30eriH
TYCIHE/I;
- aBTOMATTaHJABIPBUIFaH JKoOalay KyHenepiH
naijanaHa OTBIPBIN, cXeMaiapibl Kkobanay

o/icTepiH MEHIepe/Ii;

- DIIEKTPOHJIBI KAOBIKTBI KYPY 91iCTepi Typabl
TYCIHIKKE Ue 0OJIaIbl;

- PDOA-na akaynbikrapabl Taly >KOHE OJIapbl
KOS aJIajbl;

- PaIuOdIEKTPOHBIK KYPBUIFBUIAPABIH KYMBIC
IcTey mapaMeTpiiepiH CbhIHU Oaranay KoHe
OJIapJIbIH HET131H/Ie€ KOPBITHIH/IBI JKacai alajbl;

IlocJie 3aBepuIeHus: Kypca ody4yarouiuecst
oyayTt

- TIOHMMAaTh TEXHOJOTHYECKYI0 IEMOYKY
IIPOEKTUPOBAHUS, pa3paboTKu 51
W3TOTOBIIEHUS 3JIEKTPOHHOTO YCTPOICTBA;

- BJIQ/ICTh METOJIaMU MPOEKTHUPOBAHUS CXEM C
ucnons3oBanuem CAIIP;

- UMEThb TMpPEACTaBIEHUE O METOAMKaX
HaJIaXKMBAHUS Paruo31EeKTPOHHON
anmnaparypsl;

- IPOBOJUTH IIOUCK HeHcpaBHocTel B POA u
YCTpPaHSATh UX;

- KPUTMYECKM  OLEHUBaThb  IapaMeTphl
(YHKIIMOHUPOBAHUS PaAMOAIEKTPOHHBIX
YCTPOMCTB U A€NIaTh BBIBOJ HA UX OCHOBE;

After successful
students will be

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

- own methods of designing circuits using CAD;

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

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

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

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

completion of the course,

- Oacrma TUTaTamapblH d3ipJey KOHE JKacay | -  BiIajAeTh ~ MeromamMu  paspabotku U | - have an idea of the methods of modeling radio
oNliCTepiH MEHTepei; W3TOTOBJICHUSI TEYATHBIX I1JIaT electronic devices
- PaxIuOdIIEKTPOH/IBIK, KYPBUIFBUIAPIBI | - HMETh  TNPEICTAaBJI€HHE O  METOJax
MOJIETIbICY OJiCTepi Typaibl TYCIHIKKE He | MOJCINPOBAHUS PaIMOdICKTPOHHBIX
Oomapl YCTPOWCTB

Kypcmoinkovickama mazmynot / Kpamkoe codepacanue kypca | Coursesummary
Kipicie. PaanosnekTpoHaslk Ti30ekTep MeH | BBenenwe. Pammosnexktponnsie memu  u | Introduction. Electronic circuits and systems.
xyhenep. Pannosnementrep. Pagnosnementrep | cucrembl.  Paamosnementsl. [lpoxoxnenue | Radioelements. Passage of signals through
apKBUIBI  CHTHAIAAPIBIH OTyl. DJIEKTPOHIBI | CHTHAIOB yepes pamuosnemenTtsl. | radioelements. Electronic vacuum and gas-filled
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BAaKKyMJIbI JKOHE T'a3 TOJTBIPBUIFAH JJIEMEHTTED.
JKapTpumait  eTKI3TimITEp  JKOHE  OJApJIbIH

KacHuerTepi. Tpanzucropsia KOCBLITY
cxemajsapsl MeH JKYMBIC peKUMIEPI.
backapyrbt p-n aybICyMEH epic

TpaHsucropiapbl.  KymeiTkimrep.  Opeker
npuHuumi. ['eHepatopnap.  AMILTUTYJAJIBIK
KHUTIK JKoHE (Pa3alblK KHUUIIK CHITaTTamMajaphl.
OnepanusablK  KymenTkim. Paguoxabap »koHe
pamno  KaOpurmay.  MMOynbCcTIK — TeXHUKA
aJeMEHTTEepl. buctabwnpai  yAIIBIKTap MeEH
tpurrepiep.  UImuar  tpurrepi.  CaHObIK
KYPBUIFbUIAPABIH Heri3ri cxemanapbl. CaHABIK
DJIEKTPOHUKA.  AKmapaTtel  ©HIEY  MEH
CaKTayJbIH IEKTPOHABIK KYPBUIFbUIAPHIL.

DNeKTPOHHBIE BaKKyMHBbIE u
ra30HAaINOJIHEHHbIE AJIEMEHTBHI.
[TonynpoBoaHukn M uX cBokcTBa. CXeMmbl
BKJIFOUEHUSI U PEKUMBI paObOTHI TPAH3UCTOPA.
[ToneBble TPaH3UCTOPHI C YIPABISIOMINUM P-N
nepexonom. Ycunurenu. llpyunnun nencraus.
I'enepaToppl. AMIUIMTYAHO YacCTOTHBIE H
¢hazoBo 4acTOTHBIE XapaKTEPUCTHUKHU.
OnepannoHHbIl ycunutenb. Panuonepenaua
U paguonpueM. OJIEMEHTbl HUMITYJIbCHOU
TEeXHUKHU. buctabunbHble SUEHKU U TPUTTEPHI.
Tpurrep  Hmuara.  OcHOBHBIE — CXEMBI
u(pPOBBIX YCTPOMCTB. Hudposas
ANEKTPOHUKA.  DJIEKTPOHHBIE  YCTpOMCTBa
nepepaboTKU U XpaHeHHs] HHPOPMAaIIIH.

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.

Ilocmpexsusummepi / [locmpexeuszumot | Postrequisites

JIMTIIIOMTBIK )KYMBICTBI HEMECE JUTLIIOM/IBIK
KOOaHBI Ka3y KOHE KOpFay HeMece KEeIIeH T
E€MTHXaH TarchIpy

Hanucanue u 3ammra 1uIuioMHON paboThl
(mpoexTa) WM MOATrOTOBKA U cJjaua
KOMIIJIEKCHOT'O 9K3aMEHOB

Writing and Defense of the Diploma Work and
Diploma Project or Praperation and Delivery of the
Comprehensive Exam

Bazoaprama scemexwici / Pykosooumens npozpammer | Programmemanager

Maprsisatok FO.I1.

‘ Maprsiatok FO.I1.

MartyniukYu.P.
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Anexkmpomexnuka dotvtnwa npakmuxym / Illpakmuxym no snekmpomexnuxe | Practiceelectricengineering

OKy maxcamul / Yueonas yenv/ Purpose

AJEKTP  MallWHAJApBIHBIH  Ti30EKTepiHaeri
mporecTepai  TYCiHyre — KoHE — Taljayra
MYMKIHIIK OepeTiH TEOPHSIIBIK JKOHE

MPAKTUKAJIBIK OUTIMA1 KaJIBIITACTHIPY

(dbopMupoBaHue TEOPETUUECKHUX u
MPAKTUYECKUX 3HAHWH, OOecIeynBaroImue
BO3MOXXHOCTh TOHMMATh M aHAJIU3UPOBATH
IIPOLIECCHI B LEMNAX JIEKTPUUECKUX MAIlIUH

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

Oxvimy

Hamudiceci / Pesynomamot 06yuenus / Learningoutcomes

Kypcrbl coTTi KeHiH
OimiManymbLIap

- JJICKTP KYPBUIFBUIAPBIH TAJIIAYIbIH MaHBI3IbI
caHABIK KOXP(DUIMEHTTEpI MEH OJiCTepiH
TYCiHei,

- DJJIGKTp Ti30€KTepi MEH JJICKTPOMArHUTTIK
OpICTEP/Ii ecenTey SMICTePiHIH MATEeMATUKAIIBIK
anmnapaThlH KOJIaHAbI;

assKTaraHHaH

- ONEKTPOHIBIK TI30CKTEpIiH, TOKTAp/IbIH,
KEpHEY/IiH, KYaTTbIH napameTpJiepin
KYpacTelpy, OKy JKOHE  OJKCICPHUMEHTTIK
aHBIKTAUIbI;

- - aKmapaTThl KOpFayIblH OaFJapiiaMalblk,
OarapiamalblK-arnapaTThIK KypasiJiapbIH
Oartay, peTTey JKoHe KbI3MET KopceTy OOMbIHIIA
KYMBICTBI xKocrapian bl KOHE
YMBIMAACTBIPA/IBL;

- KYpbUIFBUIAP/Ibl OpHATY, OanTay >KoHe KbI3MeT
KepceTy, KociOM AaMyAblH ©31HAIK >KYMBICHI,
TOINTAa JKYMBIC ICTEy, LIEIIM KaObuigay, ChIHU
Olay, 3epTTey AITOPUTMJEpPIH jKacay »KoHE
KYPBUIFBUIAD MEH KYpPBUIFbUIAPFAa TEXHUKAJIBIK
KBI3MET KOpCEeTyHi TaHAay JarablIapblHa He
OoJaibl.

IMocae ycmemHoro
o0yuarmuecs OyayT
- TIOHMMATh Ba)XHEHUIIHE KOJINYCSCTBECHHEIC

3aBeplIeHUsl Kypca

COOTHOIUECHUS U METO/BI aHaJn3a
JIEKTPOTEXHUYECKHUX YCTPOMUCTB;
- NPUMEHATh MAaTEMaTUYECKUIl ammapar

METOJIOB pacueTa 3JIEKTPUYECKUX LeNned U
JIEKTPOMArHUTHBIX MOJICH;

- COCTaBJIATb, YUTATb W OSKCICPUMCHTAJIILHO
OIIpeNIeNIATh NapaMeTphl JIEKTPOHHBIX CXEM ,
TOKH, HAIPSKEHUS, MOLLIHOCTH;

- IUTAHUPOBATh U OPraHU30BHIBATH PabOTy IO
HaCTpOMKe, pEryJIMpOBaHUIO u
00CITy’)KUBAaHHIO MPOTPAMMHBIX, IPOIPAMMHO-
armapaTHbIX CPEACTB 3alllUThI HHq)OpMaHHH;
- 001aaTh HaBBIKAMU PabOTHI 1O YCTaHOBKE,
HacTpolike M OOCITY)XMUBaHUIO YCTpOICTB,
CaMOCTOSITEIIbHOU paboTHI,
npoddheccuoHaIbHOTO pa3BUTHS, PaOOTHI B
KOMaHJie, IPUHATHUS PEIIeHUH, KPUTHIECKOTO
MBIIIJICHU S, COCTaBJICHHU AJITOPUTMOB
UCCIIEIOBAaHUSI M TMOJAOOpa TEXHUYECKOTO
o0cCTyXKMBaHUS YCTPONUCTB U NPUOOPOB.

After successful
students will

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

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

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

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

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

completion of the course,

installation,

Ilpepexeuzummepi / Ilpepexeusumet / Prerequisites
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KoHneHcupiaeHreHKy (U3 HKaCH

duzuka KOHJACHCUPOBAHHOI'O COCTOSHUA ‘

Condensed matter physics

Kypcmuvinkpickawa masmynst / Kpamkoe cooepacanue kypca | Coursesummary

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

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

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

DnekTpousMeputenbHbie mpubopsl. [leperaua
AIEKTPUUECKOM SHEPrUuu o JIMHAHA
MOCTOSIHHOTO TOKa. JImHeHHbIe W HETUHEHHEBIC
LETH TOCTOSIHHOTO U TEPEMEHHOr0 TOKOB.
Tpexdasznbie nenu. [lepexoaHbie MpoIeccr B
JCKTPUUYCCKUX LemdIX. TpaHchOopMaTophl.
HccnenoBanue mnepexoaHbIX IIPOILIECCOB B
enu moctosiHHoro Toka ¢ RC-ainemeHTaMu.
ACHHXPOHHBIC MAITUHBI.

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

bazoaprama rcemexwici / Pykoeooumenwv npozpammut/ Prog

rammemanager

Kamakos b.A.

Kamakos b.A.

Kalakov B.A.

38




Muxkponpoueccopavik mexnuxka / Muxponpoyeccopnaa mexnuka / Microprocessor technology

OKy maxcamul / Yueonas yenv/ Purpose

3aMaHyd KypajlJgapblH IaiganaHa oTeIpbin, Oip | GopmupoBanwe  HaBeikoB  moctpoenus, | development of skills in building, programming
kpuctanabl DEM  HeriziHe KypbUIFBLIApABI | IporpammupoBanus u  mojenuposanus | and modeling devices based on single-chip
Kypy, Oarmapiamaiay  JKOHE  MOJCIBJICY | YCTPOMCTB Ha Oa3e ogHOKpHCTanbHbIX DBM ¢ | computers using modern development tools
JaFIbLIaPBIH KaJBIITACTHIPY UCIIOJIb30BAHUEM  COBPEMCHHBIX  CPEICTB
pa3paboTKu

Okbvimy namuceci / Pezynomamut o0yuenusn / Learning outcomes
Kypcrbl CoTTIi asiKTaraHHAaH keiiin | IocJie 3aBepiIeHUsI Kypca 00y4arommecst After successful completion of the course,
olriManymbLIap oyayT students will be
- Oip kpucramael DEM  koMmbrOTEpiepiiH | - MIOHUMATh TPUHITAT paborts | - to understand the principle of operation of single-
(MUKPOKOHTPOJUICPICP/IiH) JKYMBIC NPUHIUIIH, | OJHOKPUCTAIBHBIX OBM | chip computers (microcontrollers), methods of
OJIAPJBIH KYITACy OMICTEPiH, SKCHEPHUMEHTTIK | (MHKPOKOHTPOJIIEPOB), METO/IBI ux | their interface with sensors, accumulation and

JepeKTepal KUHAKTAY MCEH CaHIBIK OHICYIl
TYCIHE/I;

- MUKPOKOHTPOJUIEPJIECPAl KOJJaHa OTBIPBIIL,
cxeMasap/sl xKobanay 9/1icTepiH KoJIgaHa kI,

- KOpPCETUITeH KOCBIMIIIaFa apHaJIFaH
MHUKPOKOHTPOJUIEpAEpl TaHJIay oJICTeMEeCiH
KOJIJTaHA/IBI;

- MHUKPOKOHTpOJIIepiepi
Oenriey yienepid TyciHenl,
- TYPJACHIIPTiTePIiH oenrimi oip
MUKpPOKOHTPOJUIEpPJIEPIHIH HaKThl JKaFJaiiapnaa
KOJITaHBUTYBIH CHIHH Oaranaifpl;

- MUKPOKOHTPOJUIEPIIEP YIIiH OaraapiiaManapabl
o3ipJiey 9MIICTEpiH KOJMAAHA b,

- MEKPOKOHTPOJIJIEP KYPBUIFBUIAPBIH MOJIENBIICY

TaHOanay JKoHE

COTPSDKCHMSI C JaTYUKAMH, HAKOIUICHHUS U
nudpoBoii 00pabOTKH AKCHEPUMEHTAIBHBIX
JaHHBIX;

- MPUMEHATh METOJIbl IPOCKTHPOBAHUS CXEM
C MCTIOJIb30BaHUEM MHKPOKOHTPOJIIEPOB;

- HUCHOJb30BaThb  METONMKHM  BbIOOpa
MHUKPOKOHTPOJIIIEPOB noJ YKa3aHHOE
IIPUMEHEHHUE;

- TOHUMaThb CHUCTEMbl MapKUPOBKH H

0003HaYeHHUSI MUKPOKOHTPOJIEPOB;

- KpUTUYECKN OLIEHUBATH MPUMEHUMOCTh TEX
U UHBIX MUKPOKOHTPOJIJIEPOB
npeoOpa3oBareseil B KOHKPETHBIX YCIOBUSIX;
- IPUMEHSTh METO/bI Pa3pabOoTKU MPOrpamMm
JUIsI MUKPOKOHTPOJUIEPOB

oficTepi Typalbl TYCIHIKKE He OOMaabl. - UMeTh MPEJCTaBIEHHE O  METOoJax
MOJICITUPOBAHUS MHUKPOKOHTPOJUICPHBIX
YCTPOMCTB;

digital processing of experimental data;

- apply methods of designing circuits using
microcontrollers;

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

- understand the marking systems and designations
of microcontrollers;

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

- apply methods of developing programs for
microcontrollers

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

Kypcmuoinkoickawa mazmynst / Kpamrkoe cooepycanue xkypca | Coursesummary
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MHUKpPOIPOIIECCOPIIBIK, ~ TeXHHMKa  Herizzaepi. | OCHOBBI MUKpoIpolieccopHoi Texuuku. Pons | Basics of microprocessor technology. The role of

MHUKPOKOHTPOJLIEPIIEPIIH pesi | MUKPOKOHTPOJLJICPOB, KaK cpeactsa | microcontrollers as a means of building
MHUKPOIIPOIIECCOPIIBIK OacKapy »KYHelepiH Kypy, | MOCTPOEHHST MHKPOIPOIIECCOPHBIX —CHCTEM | microprocessor control systems, collecting and
aKIapaTThl )XKUHAY KOHE OHJEY KYPaJIbl PETIHJIE. | YIIPABICHHUS, coopa u obpabotku | processing information. The history of the
MHUKPOKOHTPOJUIEPACPAIH ~ JaMy  Tapuxbl. | HHGOPMAIIHU. Hctopus passutus | development of microcontrollers. The main

MHEKpPOKOHTPOJIIEpJIEP/IIH  HETi3ri  TyKbIMzAc. | MUKpokoHTposuiepoB. OcHoBHbie cemeiictBa | families of microcontrollers. Fundamentals of
Exinik apudmeruka Herizgepi. Canmap MeH | MUKpokoHTpoiutepoB. OcHoBel  aBomuHO# | Binary Arithmetic. Basics of binary representation

eKUTIK  apu(METHKaHbIH eKUliK OeiHeciHiH | apu(METHKH. OcHOBBI nsouunoro | Of numbers and binary arithmetic. Number
Herizaepi. Canay xyieci. JKikrenyi. Byrtin xkoHe | mpeacraBnenus — uucen  u jasomuHoi | Systems. Classification. Basic rules for translating
Oemmiek  caHmapAbl  ayAapyAblH  HETI3ri | apuMETHKH. Cucremsr cuncnenus. | whole  and  fractional  numbers.  Binary
epexenepi.Ekimik  xonmrarel  Tepic  OytiH | Kiaccudukanus. OCHOBHBIC npasuiia | representation of negative integers. High precision
CaHIap/Ibl YCBIHY. Korapsl JTOIIIK | IepeBoja  IeIbIX M JApoOHBIX  umcen. | arithmetic. Floating point arithmetic. Examples of
apudmeTHKackl. ©3repMerni HYKTeni canaapabiH | [IpencTaBieHne  oTpuIaTeNbHBIX  1ejbIX | binary representation of numbers and arithmetic
apu(METHKACHI. Canpmapnabig eKUIIK | yucenl B JBOMYHOM Koje. Apudmeruka | operations on them. Microcontrollers of the AVR
KOPCETUTYiHIH MbICAJIapbl JKOHE OJapiarbl | MOBbIMICHHONW TouHOCTH. Apudmernka yucen | family. C language for AVR Program structure.
apupmeTuKanslK amangap. AVR TykbIMzgac | ¢ IUTaBAOMICH  3alsATOM. [Mpumepsr | Variables and data types. Arrays. Modules. Loop

MHKPOKOHTpoJuIepiepi. barqapnamMa KypbUIbIMBI | JBOMYHOTO — MpeACTaBieHWss — uucen W | operators. Conditional operator. Vectors and
yurin C Timi. AWHBIMaJbUIAp JKOHE Jepektep | apudmerndeckue onepauudd Haa  Humu. | Interrupt handlers. Interrupt priorities. Sample
typiepi. MaccuBtep. Moaynbaep.  Lukin | MukpokonTposuiepsl cemeiictBa AVR.S3bik | programs - interrupt handlers

oneparopiaapsl. Laprrer oneparop. Bekropmap | C  mns AVR  CrpykTypa mporpamMsi.
KoHe  y3uric  eHjerimrepl.  Y3umicrepniH | [lepemeHHble W TUNBI JaHHBIX. MaccuBBI.

0aChIMIBIKTAPHI. Y3iic eHjerimrepiHiy | Monynu. Omnepartopsl LMKIA. Y CIOBHBIN
MBICAJIJIAPHI omeparop. Bektopa u  oOpaboTumku
npepsiBanuil.  IIpuoputeTsl  NpepbIBaHUM.
[Ipumepsl  mporpamm —  00pabOTUMKOB
IIpEPBIBAHUI
Iocmpexsusummepi / [locmpexeuszumeut | Postrequisites
JIMTUTOMIBIK )KYMBICTBI HEMECE TUTUIOMJIBIK, Hanwucanue u 3ammra gumutomuaoi padoter | Writing and Defense of the Diploma Work and
’KOO0aHBI JKa3y ®oHE KOpray HeMece KeIleH Ti (poeKTa) WK MOJArOTOBKA U cllavya Diploma Project or Praperation and Delivery of the
E€MTHXaH TaIChIpy KOMIIIEKCHOTO DK3aMEHOB Comprehensive Exam
Bazoaprama sncemexuwici / Pykosooumens npozpammet | Programmemanager
Maptsiatok HO.I1. | Maptsiatok HO.I1. ’ MartyniukYu.P.
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Inexkmpomexnuka / Inekmpomexnuxa / Electricengineering

OKy makcamuwt / Yueonan yenwv/ Purpose

Oenrim Oip mapaMmerpiiepi MEH cUIaTTaMmalapbl
0ap JIEKTPOHIBIK TEXHHKA, DJIEKTP acHanTapsl
MEH >KaObIK KYPBUIFBLIAPBIH 1PIKTEYIIH Kocion
JaFIbIIapbIH KAJIBIITACTHIPY

¢dbopmupoBanue npodpeccnoHaTbHBIX
HaBBIKOB MOA0OOpa YCTPOWMCTB DIEKTPOHHON
TEXHUKH, DJIEKTPUUYECKUX MPUOOPOB U
00opynoBaHUs c OIpe/ICICHHBIMH
napameTpamMH U XapaKTepUCTUKAMH

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

Oxvimy

namuoiceci / Pesynomamot 06yuenus / Learningoutcomes

Kypcersl CITTi KeliH
OimiManymbLIap

- DJIEKTp  MallMHAJIAphl  TEOPHUSICHIHBIH
HeTi3/1epiH, OTKI3TiImITEpC, XKapThUIai
eTKIi3rimrepae KOHE TIURJICKTPUKTEPIIE
(hMBUKAIIBIK TIPOLIECTEePAl TYCIHE ],

- Kypai-)KaOabIKTapabl Oanrtay KypbUIFbLIAPHI
MeH OeNIIeKTepiHiH JKah-KyHiH Tekcepy MeH

asiIKTaraHHaH

TangayIblH IIPAKTUKAJIBIK JIa¥ IbUTAPBIH
KOJIZaHabl;
- DJJEeKTPMEH >KaOAbIKTay  KYpbUIFbLIAPbIH

XKeHzaey OoMbIHIIA >KYMBICTapbl OpBIHIAYFa
apHaJFaH MIBIFBIHAAPBI OaFananisl;

- OJIeKTp CTaHUUSJIaphl MEH JKeliJepiHe
apHAJIIFaH  KYPBUIFBUIAD MEH  achamnTapibl
Oarnray, perTey  JKeHIHJeri KYMBICTBI

YKOCTapiaanpl )KOHE YUBIMIACTBIPAIbI;

- DJIEKTP SHEPIHUSACHIHBIH TpaHCHOpMAaTOpIaPhI
MEH TYpPJICHIIPTiITepiHE KbI3MET KOpCeTel,
KOCiOM  JaMyAblH ©31HIIK JKYMBICHI, TONTA
KYMBIC 1CTEHIi, WIemM KaObUIIANIbI, CHIHU
OMJIal JIbI, 3eprTey ANrOPUTMEPiH
KYypacTbIpaJbl >KOHE DJEKTPMEH KaOJbIKTay
KypaJlapblH TaHJay OOMBIHIIA JAF[blIapra ue
OoJ1aIbl.

IMocse ycmemHoro
o0yuarmuecs OyayT
- INOHUMATb OCHOBBI TCOPHUU IJICKTPHUICCKUX

3aBeplIeHUs Kypca

MaIlIiH, (bU3UIECKUX MIPOIIECCOB B
MIPOBOIHUKAX,ITOTYITPOBOJHUKAX u
JTUDJICKTPUKAX;

- NPUMCHATh  NPAKTUYCCKUE  HABBIKH

MIPOBEPKU U aHAU3a COCTOSIHUS YCTPOICTB U
MPOOOPOB HATIAAKU 000PYTOBAHHUS;

- OIICHMBATh 3aTpaThl Ha BBHINOJIHEHHUE PadbOT
M0 PEMOHTY YCTPOMCTB JIEKTPOCHAOKEHUS;

- MJIAHUPOBATh U OPTaHU30BBIBATH PAbOTY MO
HACTPOWKE, PETYJIUPOBAHHUIO YCTPOWCTB U
npuOOPOB Ui JNEKTPUUYECKUX CTAHIUN H
ceTei;

- o0majgatb HaBBIKAMU MO OOCITY>KHBAaHUIO
TpaHcopmaropoB M IpeoOpas3oBareneit
IEKTPUUECKOW  HHEPTUU,CAMOCTOSTEIbHON
pabotel  MPoheCcCHOHATBPHOTO  Pa3BUTHS,
paboTel B KOMaHJE, NPUHATUS pPEIICHUH,
KPpUTHYECCKOI'O MBIIIJICHUS, COCTaBJICHHU S
QITOPUTMOB  MCCIIENOBaHUA U moadopa
CPEJIICTB JEKTPOCHAOKECHHS.

After successful
students will

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

- to apply practical skills in checking and
analyzing the state of devices and partitions for
setting up equipment;

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

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

completion of the course,
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Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

KonneHcupienren Ky pusnukacel

duzuka KOHACHCUPOBAHHOI'O COCTOAHUSA

| Condensed matter physics

Kypcmuinkvickawa mazmynst / Kpamrkoe cooepycanue xkypca | Coursesummary

DnexTp epici, TMOTCHIHMAT JKOHE KEpHEy.
Kepneyi, OTKI3TIIITEP/Ii, JKapThLIai
OTKI3TiITepIl, TURJICKTPUKTEPII eJIIeYy.

KongencaropnapasiH apanac KOCBUIBICHL Oap
9JIEKTp Ti30€TiHIH MapaMeTpiepiH aHBIKTay.
AJIEMEHTTEPI.
Oap
Ti36ektepai 3eprrey. Kupxrod, Om, Jlxoyib-
Jlennn 3anmapel. TOK OTKI3TiITEpIiH MAarHUT
epicl. DNEKTPOMarHUTTIK UHAYKLNS KYObUIBICHI.
AWHBIMaIBI

Kyar

Onektp Tiz0eri
OTKI3TimTEepIiH

KOHE
apaac

OHBIH
KOCBLIBICEI

MarHut  epicCiHiH  SHEpPTrHsCHI.
TOKTBIH  TapMaKTaJiFaH  Ti30eKTepi.
KodpdunmenTi. Tok KoHEe KepHEY PE30HAHCHI.

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

MOIIHOCTH. Pe30HaHC TOKOB 1 HapsKEHUN

Electric field, potential and voltage. Voltage
measurement, conductors, semiconductors,
dielectrics. Determination of the parameters of an
electric circuit with a mixed connection of
capacitors. Electrical circuit and its elements.
Investigation of circuits with mixed connection of
conductors. The laws of Kirchhoff, Ohm, Joule-
Lenz. Magnetic field of current carrying
conductors. The phenomenon of electromagnetic
induction. The energy of the magnetic field.
Branched AC circuits. Power factor. Resonance of
currents and voltages

Bazoapnama scemexuwici / Pykosodumens npozpammot | Programmemanager

Kamakos b.A.

Kamakos b.A.

| Kalakov B.A.
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