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Kipicne

DNEeKTUBTI TOHACP KaTalorbl OKBITYIBIH KpEeIUTTIK >Kyieci OoiibiHIIa
KYpacTbIpbUIaJbl. DJEKTUBTI MOHIEP KaTalorbl KYWEJICHTreH TaHiay OOMbIHIIIA
MIOH/IEP TI3IMIH KOHE OJIapAbIH KbICKA CHITATTaMAaChIH KapacThIPaIbl.

CTyneHT MaMaHIBIKTApIbIH MIHISTTI KOMIIOHEHT/’KOFaphl OKYy  OpHBI
KOMITOHEHTIHIH MOHJEPIH MEHIepyMEH KaTap, YCHIHBUIBIN OTHIPFaH TaHJay OOMbBIHIIA
MIOHJIEPl TaHIaIl adybl THIC.

DONeKTUBTI MOHJEPAl TaHJayFa 3jBaiizep keHec Oepeni. CTyAeHT 3aBal3epMeH
OipJyiece OTBIPBIN, CTYJIEHTTIH JKEKE OKY OCHAapblH KYpYy YILIIH MOHAEPre Ka3bLly
HBICAHBIH TOJITHIPAJIBI.

Kypmerti crynentrep! bimim Oepy TpaeKTOpUSCHIHBIH OipTYTaCTHIFBIHBIH
oinacteipbutybl  Ci3lliH OoJjlalakra MaMaH peTiHJE KOciOW JallbIHBIFBIHBI3ABIH
JIEHIei1HEe BIKIAJ €TETIHIH €CTE€ CAKTaybIHbI3 KEPEK.

BBenenue

[Ipy KpenUTHOM TEXHOJNOrMU OO0ydeHHs pa3padaTbIBaeTCsl  KaTalor
ANIEKTUBHBIX AUCHUIUIMH, KOTOPBIA MpEeACTaBIsieT COOOW CHCTEeMaTU3UPOBAHHBIM
MepeYeHb IMCLUUILIMH KOMIIOHEHTA MO BBIOOPY U COAEPKUT KPATKOE UX OINKCAHUE.

Hapsiny ¢ u3yueHueM JUCHUILIMH 00s3aTENIbHOTO / BY30BCKOI'O KOMIIOHEHTA,
CTYJEHT JOJDKEH BBIOPATH I M3YUECHUSI JUCIIUILIMHBI KOMIIOHEHTA 0 BBIOOPY.

KoHcynbTanuu no BeIOOPY AJIEKTUBHBIX JUCIUIUIMH JIaeT 3/Baiizep. Bmecte ¢
HUM CTYJIEHT 3amojiHseT ¢opMy 3allUCH CTYJEHTOB Ha JUCIUIUIMHBL AJis
coctasienust UYII (uHauBuayassHOro yueOHOTO J1aHa).

VYBaxkaemble cTyfeHThl! BaXHO NOMHUTb, 4YTO OT TOr0, HAaCKOJIbKO
MPOJlyMaHHOW M 1esocTHOM OyaeT Bama oOpa3zoBarenbHas TpPacKTOPHs, 3aBUCHUT
ypoBeHb Bamieil npodeccuoHanbHOM MOArOTOBKH, KaK Oy IyIIero CueaiucTa.

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 OoiibIHINA JIEKTUBTI MOHAepai 00ty /
Pacnpez[e.ﬂeﬂne JICKTUBHBLIX NTUCHUIIJIUH 110 CEMECTPamM /
Distribution of elective courses by semester

[Tonnin aTaysl /HaumMeHOBaHME AUCITUTUTAHBI

Kpenurre
p canbl/
Kon-Bo

KpPEIUTOB

Axanem
HSUIBIK
kesen/
Axkan
epUo.I

Omnreyinn TeXHUKA XKOHE OJIIICYIiH JKalmbl Teopusichkl / OOMmas Teopus U3MEpEeHUN 1
uzMmepurenbHas rexnuka / General theory of measurement and measuring technique

KOH,Z[eHI_[aCI/I}IJ'IaHFaH KYI71 (bI/ISI/IKaCBI / dusuka KOHACHCUPOBAHHOI'O COCTOSHUA /
Matter Physics

KyKBbIK koHE chlOaiiinac )KEeMKOPJIBIKKA Kapchl MoieHHeT Herizaepi / OCHOBBI MpaBa U
AHTUKOPPYNIIMOHHOM KynbTypbl / Basics of Law and Anti-Corruption Culture

DKoJoTHsl  KOHE  TIpHIUIK  Kayincizmiri /  Okonoruss W 0€30MacHOCTb
xu3HenestensHoctu / Ecology and Life Safety

DOKOHOMHMKa  JKoHe  Kocimkepnik  Herizgepi/  OCHOBBI  OKOHOMUKHA |
npeanpuHUMaTeNbeTBa / Basics of economics and business

Kembacusuibik Heriznepi / OcHoBsl tuaepersa / Basics of Leadership

Kapxpuiblk  cayarThulblK  Herizaepi / OcHOBBI (UHAHCOBOM rpamMOTHOCTH /
Fundamentals of financial literacy

FruteivMmn SGpTTGYJ'Iep,Z[iH Heri3aepl koHEe akaaeMusuiblK Xat / OCHOBBI Hay4YHBIX
UccIIeI0BaHMI U akageMuueckoe nuchbmo / Basics of research and academic writing

I/IHKJ'IIOL’»I/IBTi e3apa apeKeTTecy 3TUKAChI / 3TI/IKa HNHKIK3UBHOI'O B3aPIMOI[eI>10TBPI5I/
Ethics of inclusive interaction

Teopusibik Mexanuka / Teoperuueckas mexanuka / Theoretical Mechanics

Y3nikci3 Mmexanuka / Mexanuka cromHsix cpef / Continuum mechanics

PamgnoGaiinansic koHe TeneBuigeHue / PamgmocBsasp u  teneBumenne / Radio
communication and television

Pa,Z[I/IOTeXHI/IKaJ'ILIK Ti36eKTep MCH CUTHAJIAAp / Pa,I[I/IOT CXHHYCCKHEC ICIIM U CUTHAJIbI /
Radio circuits and signals

Atomabik usnka / AtomHas ¢usuka / Atomic Physics

Actpodusuka Herizaepi / OcHoBbl acTpodusuku / Basics of Astrophysics

SAnponsik ¢puzuka / SAnepuas ¢pusuka / Nuclear Physics

KsantTeik Mexannka / KBanToBas Mexanmka / Quantum Mechanics

Korapbl sHeprusi xoHe Oemmekrep ¢usukacsl / du3nuka BBICOKMX HSHEPrUid U
anemenTapHbix yactull / High energy physics and elementary particles

Kasipri sneprus xe3zaepi / CoBpeMeHHble UCTOYHUKHU dHepruu / Modern sources of
energy

DNeKTpOHABIK TEXHUKAa Marepuangapbl / MaTtepuaibl SJIEKTPOHHOW TEXHUKH /
Materials of electronic equipment

Pannorexnuka OoiibiHIIa mpaktukyM / [Ipaktikym no paguoTtexuuke / Practice radio
engineering

DneKkTpoTexHuKa OoibiHIA MpakTUKyM / [IpakTukym 1o snmekTporexHuke / Practice
electric engineering

Mukpornporeccopiblk TexHuKa / MukporporeccopHas TexHuka / Microprocessor
technology

OnektpoTexHuka / DnekrporexHuka / Electric engineering




1 1 kypc cTyAeHTTepiHe APHAJIFAH YJIEKTUBTIK MOHAEP / DJIeKTHBHbIE IMCUHUILIMHBI 1JIM cTyAeHTOoB 1 Kypca /

Electivecoursesfor 1st year students

Onweyiue mexnuka yicane o1uieyoin Hcaanvl meopusacol / Oouana meopus usmepenuil u usimepumenvuas mexnuka / General
theory of measurement and measuring technigue

Oky maxcamul / Yueonan yenv/ Purpose

Oiiey TEOpHsIChl, OIIeY HOTIDKEIEpiH OHJILY
QITOPHUTMI, JJICKTPJIK JKOHE DJICKTPJIK eMec
[IaManapabl  eJIIIeyre  apHaJFaH  JJIEKTP
OJIICTIMTEePAIH ~ KYPBUIBIMBI ~ MEH  JKYMBIC
MPUHIUII Typasbl TYCIHIK KaJBIIITACTBIPY

(dbopMHUpOBaHHE TPEJICTABICHUH O TEOPHH
U3MEPCHHH, aIrOpPUTME 00paboTku
pe3yapTaTOB  U3MEPEHMM, YCTPOWCTBE U
MIPUHIINUIIE JEHCTBUS AIIEKTPOU3IMEPUTEITHHBIX
TUIst W3MEpEHUs AIIEKTPHUYECKUX "
HEJIEKTPUYECKUX BEITMYHH.

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.

Oxvimynamuoiceci | Pesynemamotodyuenusn | Learningoutcomes

Kypcersl CITTi asiKTaraHHAaH KeliH
OimiManymbLIap

- @JIlIey KYpalAapblH KOJIAAHAbI;

- eiuley  KypaJJapblH  KOMIIBIOTEPMEH
yiectipen;

- OJIIIIeY HOTIDKEJIEPiH oHIei ],
- OJIIIICY KATEJIKTEPIH aHBIKTANIbI.

IMocne 3aBepumieHHsi Kypca o0y4arommecs

oyayT

- MIOJIb30BAThCS U3MEPUTEILHBIMH
npudopaMu

- COTJIaCOBBIBATh U3MEPHUTEILHBIC TTPHOOPEI C
KOMITBIOTEPOM

- 00pabaTbIBaTh pe3yIbTaThl U3MEPEHUIM
- ONPEAETATh MOTPEUTHOCTH U3MEPEHUH.

After successful
students will

- use measuring instruments

- coordinate measuring devices with a computer
- process measurement results

- determine measurement errors

completion of the course,

Kypcmuinxvickawa mazmynot / Kpamkoe codepacanue Kypca/ Coursesummary

Onmiey KypalaapbIHBIH JKaJIbl CHIIATTAMACHI.
Karemnikrep TEOPUSCHI. Oney
TYPACHAIPrilITepi: TYCIHIT1, XKIKTETyl, >KYMBIC
NPUHIUII, KOJIJaHycalachl. DJIEKTp HIaMaIapblH
enmey Kypangapsl. CaHABIK KYPBUIFBIIAD MEH
TYPJACHAIprimTep. DASKTPIIK eMec Iamaiap/sl
eJIIey Kypajiapsl.

OO0mas XxapakTepUCTUKA CPEJICTB U3MEPEHUIA.
Teopuss morpemHuocreil. M3mepurenbHbIe
mpeoOpa3oBaTeny: MOHATHE, KiIacCH(pUKaIms,
NPUHLUI JeHcTBUSA, 00JacTh NpPUMEHEHHS.

CpencrtBa W3MEpPEHHUs AIEKTPUYECKUX
BEJIMYMH. Hudpossie npudopbI "
npeodOpazoBarenmn.  CpencTtBa  MU3MEpEeHUs

HEOJICKTPHUYICCKUX BCJIIMYUH.

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

Hocmpexeusummepi / [locmpexeusumot/ Postrequisites

MexaHHKa | MexaHnunka | Mechanics
bazoaphama rcemexuici / Pykosooumenwv npozpammsl/ Programmemanager
Opazanmuona JI.K. \ [Toez:xanos B.M. \ Poezjalov V.M.
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Konoenuyacuananzan kyu ¢puzuxacel / Quzuka konoencuposannozo cocmoanus / Matter Physics

Oky maxcamul / Yueonan yenv/ Purpose

3aTTBIHKOHICHCAIMSUTAHFAaHKYHIHIHKACUETTePiH
, OHJIaFBIKYOBUIBICTAPABIKOHEMATEPHUSIHBIH OCHI
KYHIHIHEPEKIICTKTEPIH3EPTTEY

W3yYyeHHE  CBOWCTB  KOHJACHCHPOBAHHOIO
COCTOSIHMSI BEIIECTBA, MPOUCXOJAIINX B HEM
SIBJIEHUU u 0co0eHHOCTER IAHHOTO

COCTOSIHHA MAaTCPpHUU

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

Oxvimynamuoiceci | Pesynemamorodyuenus | Learningoutcomes

Kypcrsl COTTI asKTaFAaHHAH Keilin
OimiManymbLIap
- 3aTTBIH KOHICHCAIMsUIaHFaH KYHIHIH

EpeKIICITIKTEPIH OlIeI];

- KPUCTAIIBI )KOHE aMOP(THI KATThl 3aTTapAbIH
KYPBUIBIMBIH TYCIHE/I1;

- KOHJGHCAIMSUTAHFaH  opTajza  OoJaThiH
KYOBUIBICTapIbIH (DM3UKATIBIK TAOMFATHIH O1JIC/I.

ITocae 3aBepIeHns Kypca o0y4aroniuecs
oyayT

- 3HaTb OCOOCHHOCTU KOHJEHCHUPOBAHHOTO
COCTOSIHUS BEILECTBA;

- MOHUMATh CTPYKTYPY KPUCTAJUIMUECKUX U
aMOpP(HBIX TBEPABIX TEJI;

- 3HaTh (UBHMYECKYI0 TPHUPOAY SBJICHHUH,
IIPOUCXOJSIIMX B KOHJACHCUPOBAHHBIX Cpeiax

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,

Kypcmuinxvickawa mazmynot / Kpamkoe codepacanue Kypca/ Coursesummary

KonaencanusmanraHKyHaerizaTTap AbIHKYPbLIbI
MJIBIKEPEKILIETIKTED];
3aTTHIHKOH/ICHCAIUSUTaHFaHKY HiHIHKacUeTTepi;
ANEKTP, MarHuT
KOHEKBLTYOPICTEPIH/IETIKOHICHCALIUSIIAHFAHOP
TaJapAbIHMIHE3-KYJIKbIHBIHHET13T13aHIapHhl.

CrpykTypHBIE 0COOEHHOCTH BELIECTB,
HaXOIAIIUXCS B KOHJIEHCHPOBAaHHOM
cocrossHnM; CBOWCTBa KOHJAEHCHPOBAHHOI'O
coctosiHusl BemiecTBa; (OCHOBHBIE 3aKOHBI

IIOBCACHUA KOHACHCUPOBAHHBIX cpea B
OJICKTPUYCCKUX, MArHUTHBIX W TCIIJIOBBIX
TIIOJIAX

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 / [locmpexsusumat | Postrequisites

Mexanuka

‘ Mexanuka

| Mechanics

bazoaprama scemexuiici / Pykosooumenw npozpammul/ Programmemanager

Opazaimnona J1.K.

| Banenrosa A.1O.

| Valentova A.J.




2 2 Kypce CTy/JAeHTTepiHe apHAJFaH JIeKTUBTIK MIHep / DJIeKTUBHbIE JUCHUIIMHBI VIS CTYAeHTOB 2 Kypca /

Electivecoursesfor 2nd year student

KYKbIK scone coloaiinac HcemrkopavlKKa Kapcol Ma0eHuem Hez_i3depi / O_CH(mbl npaea u AHMUKOPPYNUUOHHOU KyJibmypbl /
Basics of Law and Anti-Corruption Culture

OKy makcamul / Yueonan yenv/ Purpose

Cri0aiinac  KeMKOPJIBIKKA Kapchl 1C-KUMBLIT
OOMBIHIIIA KYKBIKTBIK OLTiM MEH a3aMaTThIK
YCTaHBIM )KYHECIH KaIBIITACTHIPY.

CdopmupoBaTh cucTeMy MpPaBOBBIX 3HAHUHA U
IPaKJAHCKOW MO3ULUU O MPOTHUBOJAECUCTBUIO
KOPPYIILIMH.

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

Oxvimy namuceci / Pesynomamot 0oyuenus / Learnin

outcomes

Kypcersl €TTI KeiliHn
OimiManymbLIap

-KazakcTaHHBIH KOJIIaHBICTAFbI
3aHHAMAaCHIHBIH Herisri epexenepiy,
MemeKkeTTik Oackapy OprasJapbIHbIH
KYHECiH, COHAal-aK chlOaiiac MKEMKOPJIBIKKA
Kapchl 1C-KUMBUIABIH MOHIH, cebenrtepli MeH
I1apajapblH TYCIHETIH 0oJa/ibl;

-OKHMFajap MEH dpeKeTTep/Il 3aH

TYPFBICBIHAH TalIalIbl;

-HOPMATHUBTIK aKTUIEPAl KOJIJIaHy,

COHJal-aK chI0ailiac MKEeMKOPJIBIKTBIH aJlJIbIH

asiKTaraHHaH

QTyJIbIH  pyXaHU-aJaMTepUIUIK  TETIKTEepIH
KOJIAaHa/Ibl;
-MEHrepyl THIC: TYpJll KyKaTTapra KYKbIKTHIK
Tajumay  OKyprizy JaFasliapbl, — chlOaiiac
KEMKOPJIBIKKA KapChl MOACHHUETTI JKETUIIIPY
JaF IbLIAPHI;

-3 OMIpiHJE ChI0ailIac KEMKOPJIBIKKA KapChl
KYKBIKTBIK O1TIM/T1 KOJIJIaHY;

-OuTyre THIC: ChIOaiyiac KEMKOPIBIKTBIH MOHI
’KOHE OHBIH Maiaa Oony cebenTepi; cbibaitnac
KEMKOPJBIK KYKBIK OY3yIIBUIBIKTap  YIIiH

MMocae ycnemHoro
odyuyawuuecs OyayT
- MMOHUMATh OCHOBHBIE MOJIOKEHUS
JIECTBYIOILIETO 3aKOHOAaTeNbeTBa Ka3axcrana,
CHUCTEMY OpraHoB roCyJJapCTBEHHOTO
YIpaBJI€HUS, a TaKXE€ CYUIHOCTb, IPUYMHBI U
MepBI POTUBOJACUCTBUS KOPPYIILIUH;

- aHANTM3UPOBATH COOBITHS U JEHCTBUS C TOUKHU
3peHus Mpasa,

- TNPUMEHATh HOPMAaTUBHBIE aKThl, a TaKXe
3a/1€MICTBOBATh JTyXOBHO-HPABCTBEHHbIE
MEXaHU3MBbI [TPEAOTBPALIEHUS] KOPPYIILIHH;

- BJAJCTh HABBIKAMH BEJEHUS TIPABOBOTO
aHaJau3a pa3JIMYHBIX JOKYMEHTOB, HaBBIKAMU
COBEPIIIEHCTBOBAHUS AHTUKOPPYNIIMOHHON
KYJbTYPBI;

- TMPUMEHITH B CBOEH IKU3HEIEATCITLHOCTH
MIPaBOBbIE 3HAHUS POTUB KOPPYILHUH;

- 3HATBCYNMIHOCTh KOPPYMNIIUU W TPUYMHBI €
MIPOUCXOKICHHUS; Mepy MOPAJIbHO-
HPAaBCTBEHHOW M MPABOBOM OTBETCTBEHHOCTH
3a KOPPYNIIMOHHbIE TPAaBOHAPYIIECHUS;

- pealM30BbIBATh IIEHHOCTH MOPaJIbHOTO

3aBeplIeHHs]  Kypca

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,




MOpPAJIBJIBIK-aIaMI €pIILTIK  JKOHE
YKayarKepIIuTK mapaiapsl;
-MeHrepyi KEpeK: MOpaJIBIBIK caHa
KYHJIBUTBIKTApbIH 1CKE achIpy KOHE KYHIETIKTI
NpaKkTUKaga  afaMrepuiiliik  HOpMaJapblH
yCTaHy,  »acrap  apachlHAa  ChlDaiiiac
KEMKODPJIBIKKA KapChl MOJCHUET JCHIeHiH
apTTHIPY OOMBIHINA JKYMBIC JKacay.

KYKBIKTBIK

CO3HaHMUS U CJIEJIOBAaTh HPABCTBEHHBIM HOpMaM
B TIOBCEHEBHOH IMpakTuke; paboTarth Hajl
MOBBIIICHUEM YPOBHS aHTUKOPPYMNIIMOHHON
KYJBTYpPbI B MOJIOZICKHOU CpeJie.

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue kypca / Coursesummary

MewmiiekeT MeH KYKBIKTBIH HEri3ri YFbIMIaphbl
MeH Kareropwsuiapbl. KYKBIKTBIK — KapbIM-
KatplHacTap. KP KOHCTUTYLHSAIBIK KYKbIFBIHBIH
Herizgepi. KP OKIMIIUTK >koHE KBUIMBICTHIK
KykblK Herizgepi. KP  AszamarThlK KYKBIK
Herizaepi."Cribaiinac )KeMKOPIBIK' YFBIMBIHBIH
TEOPHSIIBIK-9/IICHAMAIIBIK Herizaepi. CreiOaitnac
KEMKOPJIBIKKA ~ Kapchl  iC-KUMBLI  IIAPTHI
peTiHJe Ka3aKCTaH/bIK KOFAMHBIH QJICyMETTiK-
SKOHOMHUKAJIBIK ~ KATbIHACTAPBIH  KETUIIIPY.
Cei0aitnac AKEMKOPJIBIK MiHE3-KYJIBIK
TaOMFAThIHBIH TICUXOJIOTUSIIBIK €PEeKILIETIKTEPI.
Cepi0aiiniac JKeMKOpJIBIKKa Kapchl MOJCHMETTI
KanplnracTelpy.  ChbrOaiimac  K€MKOPJIBIKKA
Kapchl 1C-KMMBUI MceleNepinie MeMIIEKET TIeH
KOFaMJIBIK YHBIMJIAP/IBIH ©3apa ic-KUMBLUITBL.

OCHOBHBIE TTOHATUSL U KAaTErOpUU rocyapcTBa
u mnpasa. llpaBoBeie oTHOUIEHUS. (OCHOBBI
KoHcTUTynuoHHoro mpaBa PK.  OcHoBbI
aIMUHUCTPATUBHOIO U yrosoBHoro mpasa PK.
OcHoBbI rpaxaanckoro npasa PK.

TeopeTnko-MeTo10JI0rHuecKre OCHOBBI
NOHATUSA «KOppynuun». COBEpIIEHCTBOBAHUE

COIMAJIBHO-3KOHOMMWYCCKUX OTHOIIECHUH
Ka3aXxCTaHCKOTr0  OOIecTBa Kak  yCIJIOBHSA
IIPOTUBOICUCTBUIO KOPpPYILUH.
[Tcuxonmoruueckue  OCOOEHHOCTH — MPHUPOJIBI
KOPPYINILHMOHHOTO TOBeAeHUs. PopMUpOBaHUE
AHTUKOPPYNLIMOHHON KYJIbTYPBI.
B3anmopeicteue rocyaapcraa 51

OOIIECTBEHHBIX OpraHU3aluil B
MIPOTUBOICUCTBUSI KOPPYIIIHUH.

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.

Bazoapnama scemexwici / Pykosodumenv npozpammot | Programmemanager

batitacosa M. XK.

\ Aybakuposa 3.b.




IKo02us HeaHe mipwinik Kayincizoizi / Ikonozus u 6ezonacnocmo ycusnedeamenvnocmu/ Ecology and Life Safety

Oky maxcamul / Yueonan yenv/ Purpose

TexHocepa MeH  TaOUFHM  DKOXKYHEIEp
KBI3METIHJIET] KayilTi KoHE TOTEHIe KayimlTi
KarJaumapaa  eCKepTy  KallIeTTepi  JKOHE
SKOKOPFay OMJIayabl KAJBIITACTBIPY

DopMHUpPOBAHUE SKO3ALIUTHOTO MBIIUIICHUS U
CIIOCOOHOCTH TMPEAYNPEKICHUSI OIMACHBIX U
Ype3BbIYAHBIX CUTYyalHi B
(GYHKITMOHUPOBAHUH TPUPOTHBIX SKOCUCTEM 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 nHaomuoiceci / Pezyiomameut 00yuenus /_earnin

outcomes

Kypersl  ¢dTTi  asiKTaraHHaH  KeliiH
OimiManymbLIap

-9KOJIOTUSIHBIH, TIPIIJIIK Kayilci3airi MeH
TYPaKThI JaMyIbIH Heri3ri
TYKBIpBIMAaMaIapbiH, AQHTPOIIOTEH/TIK
KbI3METTIH QJICYMETTIK-3KOJIOT USIIBIK
caJIJapbIH TYCiHE/];

- OJIApABIH JKaW-KYHIHIH KayinTi JIeHreHiHiH
TYBIH/IAybIHBIH QJIJbIH Ay YLIIH TaOUFU KOHE
TEXHOTeHMIK  KYHWelnepAlH  JamMybl  MeH
OPHBIKTBUIBIFBIHBIH 3ep/ieJIeHIeH
3aHIBUTBIKTAPBIH KOJIJIAHATH,

- iICKe aChIPBUIFaH KOHE BIKTUMAJ KayilTepaiH
TEepiC acepiH JKOHE OJapAblH JCHreHiepiH,
aHTPOITOTeH/IIK KbI3MET TOyeKeJIepiH
Oarayaipl,

- TexHoc(epaHbIH KayilCI3iriH apTTBIPY
OOMBIHINIA iC - IIapanapAbl Kocrapaanibl;

-63 OETIHIIIE )KYMBIC iCTeY, KOMaHAaaa KYMBIC
icTey, ImemM KaObulay, CBhIHM —oOilnay,
IUQPIBIK JKOHE  aKMapaTThIK-KOMIBIOTEPIIK
TEXHOJIOTUSUTAPABI  KOJJIaHy,  aKnapaTiieH
KYMBIC iCTey JlaFpliapblHa He 00abl.

MMocae ycnemHoro
odyuaruuecs OyayT
- IIOHUMAaTh OCHOBHBIC KOHIICIIIIHUHN DSKOJIOTHMH,
Oe3omacHoCTH KHU3HEICSATSIbHOCTH,
YCTOMYHBOTO pa3Burus; COLIMAJIbHO-
HKOJIOTMYECKUE TMOCIEACTBUS aHTPONOTEHHON
JIeSITEIIbHOCTH;

- INPUMCHATH H3YYCHHBIC 3aKOHOMCPHOCTHU
pa3sBUTUA M YCTOMYMBOCTH NPUPOJHBIX U
TCEXHOI'CHHBIX CHUCTEM MJId HOPCAYIPECIKACHUA

3aBeplIeHHs] Kypca

BO3HMKHOBEHHS  ONACHOIO  YPOBHA  HX
COCTOSIHUS;

- OLEHUBaThb  HETAaTUBHOE  BO3JEHCTBHE
pealn30BaHHbIX u MOTEHLIUATbHBIX
OMACHOCTEM W HMX  YPOBHH,  PHUCKHU

AHTPONIOTEHHOMW JeSITEIbHOCTH;

- TUTAHUPOBATh MEPONPUATHS MO MOBBIIICHUIO
0e30MacHOCTH TeXHOChEpPHI;

- 001a1aTh HaBBIKAMH CaMOCTOSTEIbHOM
paboThl, pabOTHI B KOMaH/I€, IPUHATHUS
pELIEeHN, KpUTUUECKOTO MBILUIEHUS,
MpUMEHEHUs HU(POBBIX U NH(POPMALMOHHO-
KOMITBIOTEPHBIX TEXHOJIOTHH, pabOThI €
uH(popManue.

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 codepicanue kypca / Course summary
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Aymakomnorus. [emdkonorus. CHHIKOIOTHS.
buocdepa-noocdepanbik KOHIIEIIUSICEI.
Taburm pecypcTapbl >KOHE OJapIbl THIMII
nariganany. Kasipri skahaHIbl 3KOJIOTHSIIBIK
KOHE ONIEYMETTIK -DKOJOTHSIIBIK Maceleep.
Kopmaran opra JkoHE TYpakThl Jamy.
Kazakcran TypakTel namy xonbiHaa. JKachin
SKOHOMUKA. Komnaiinst TOYEKEIIiH
KOHIIEIIUSICEI. KayinTi  >koHE  3USHIBI
bakTopnapbH KikTenyi. TeTeHIe xaraainap
Ke31HeT1 iC-KUMBUIIAp PETTIri

Aytakomnorus. Jlemakonorusi. CHHIKOJIOTHSL.
buocdeprno-noochepnas KOHIICTIIIHS.
[IpupomHble  pecypchl W palOHAIbHOE
MIPUPOJIOTIOIIL30BAHHE. I'moGanbHbIC
DKOJIOTHYECKHE U COIHAIHHO-IKOJIOTHUECKUE
npobnemMbl  coBpeMeHHOCTH.  OKpyskaromias

cpena u ycronuuBoe pasBurue. KasaxcraH Ha
OyTH K YCTOWYMBOMY pa3BUTHIO. 3eJieHas
SKOHOMMKA. KoHUenus npuemieMoro pucka.
Knaccudukanus  omacHbIX U BPEIHBIX
(bakTopoB. [Topsnox NecTBUM npu
Ype3BBIYANHBIX CUTYAIHIX

Autecology. Demecology. Synecology. Biosphere-

noosphere concept. Natural resources and
environmental management. Current  global
environmental problems, current social and
environmental  problems.  Environment and

sustainable development. Kazakhstan on the way
to sustainable development. Green economy. The
concept of acceptable risk. Classification of
dangerous and harmful factors. The order of
actions in emergency situations.

Bazoaprama scemexuwici / Pykosooumens npozpammet | Programmemanager

Koxkymesa 3.I' ‘

Koxesuukos C.K.

‘ KoxeBnukos C.K.
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IKOHOMUKA HCIHe KacinKepliK He2i30epi / OcHOo6bl IKOHOMUKU U npeonpunumamenvcmea / Basics of economics and

business
OKy maxcamul / Yuedonas yenwp / Purpose
Camayartsl HKOHOMHMKAJIIBIK, oiiael, | dopMHUpPOBaHHE  SKOHOMHYECKOro  obOpasa | Formation of an economic way of thinking,
OocekenecTik ~ oprajia  KOCINOPBIHIAPABIH | MBIILICHUS, TeopeTndeckux u npaktuyeckux | theoretical and practical skills of organizing a
TaOBICTHI KOCIIIKEPJIIiK KBI3METIH | HABBIKOB OpraHu3aIHH yenenrHoit | successful entrepreneurial activity of enterprises in
YUBIMAACTBIPY IBIH TCOPHUSIIIBIK JKOHE | MPEAIIPUHUMATEIBCKON JeaTeILHOCTH | @ Competitive environment

TOKIPUOCIIK JaFIbUIAPBIH KAJIBITACTHIPY

NPEINPUATHIT B KOHKYPEHTHOM cpefie

OKvtmy nomuoiceci / Pezyiomameut 00yuenusn / Learning outcomes

Kypersl coTTi agkTaraHHaH KeiliH Oilim
aJIylbLiap

— 3aMaHayd SKOHOMHUKAHBIH, 3KOHOMHKAJIBIK
KaTeropusuiapblH, TYKBIPBIMAAMaJIbIK
anmaparrtapJblH =~ MHKPO  JKOHE  MAakpo
JCHTeHIIepiHe JKYMBIC ICTEYiHIH 3€pTTEeNreH
IPUHLIUITEP] MEH 3aHAbUIBIKTAPBIH KOJIAAHY;

— HKOHOMMKAJIBIK Karaan bl Tanjay;
KOCIKEpJIK KbI3METTIH Oenrii Oip TYpiHiH
Heri3ri  mpolecTepin Oemin  KepceTy;
KOCIMKEPIIIK KbI3METTIH JKETICTITIH CUIIATTay;

— OusHec-Kocmapiapapl  Kypy;  aJblHFaH
OUTIM/I1 aiiAanel OM3HEC Kypy YIIIH KOJIAaHY;
— KOCIMKEPIIK KBI3METTI SKOHOMUKAJIBIK JKOHE
oneyMeTTik ~ Oackapy — cajlachlHAAa — JTYpbIC
miemimMaep KaObuigayra;

— KOCIMKEPJIIK KbI3METT! YHBIMJIACTBIPY >KOHE
OHBIH THIMILUTITIH Oaranmay OOMBIHIIA KYMBIC

icTey  maFapUiapeiHa  HWe  Oomy;  Kypaeni
calpIMIap CaJachlH TaHAayabl  Jaanennueit
OTBIPBIN, APTryMEHTTEp d3ipiey  Ke3lHE;

KOCIMKEPIIK KbI3MET calachblHAa OOJIBII KaTKaH
YKOHOMHUKAIBIK KYOBLIBICTap MeH
IpoIeCTEep/IiH MOHIH TYCIHYJE; MJIIMETTEep/l

IMocae ycnemHoro
odyuaruuecs OyayT
— MPUMEHSTHh U3yUYEHHBIC IPUHIIUIIBI U 3aKOHBI

3aBepIIeHHs] Kypca

(GYHKIMOHUPOBAHUS COBPEMEHHOMN
DKOHOMHKHM,  3KOHOMHYECKHE  KaTETOpHH,
NOHATUMHBIA  ammapaT Ha  MHKpPO- U
MaKpOYPOBHSIX;

— AHAJIM3UPOBATH DKOHOMHUYCCKYHO CUTYAIUIO;
BBIACIATD 0a3oBbIC mponuecCol TOro UJIM MHOTO
BuUJIa HpGHHpHHHM&TGHBCKOﬁ JACATCIIBHOCTH,

J1aBaTh XapaKTEPUCTUKY YCIEIIHOCTH
MPEANPUHUMATENIBCKOMN 1E€ATEIBHOCTH;

— COCTaBJIATh  OW3HEC-TUIaHBbI,  IPUMEHSTH
MOJIyYEHHBbIE  3HAHUA  JUId  IIOCTPOCHUSA
pUOBUIBHOM IIPEANPUHAMATEIBCKOU
JIeATEIbHOCTH;

— NPUHUMATh  [PABWIbHBIE  DPEIICHUS B
00/1aCTH  3KOHOMHUYECKOIO U  COLHUAIBHOTO
yIIpaBICHUSA IIPEANPUHUMATEIBCKOU
JIeATEIbHOCTH;

— o0nagaTh HaBbIKaMH pPabOTBI B BOMpoOcax
OopraHu3anuu [IPEANPUHUMATEIIBCKOU

JESITEIbHOCTH M OLEHKU ee 3()PeKTUBHOCTH;
OpU  BBIPAOOTKE apryMEeHTOB, OOOCHOBAHHUS

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

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

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

completion of the course,

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

justifying the choice of the sphere of capital
investment; in understanding the essence of
economic phenomena and processes occurring in
the field of entrepreneurial activity; in the
generalization of data and their interpretation to
formulate judgments on certain issues of the
development of the company
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CUHTE3/CY JKOHE OJIapJAbl TYCIHIAIPY Ke3iHze
KOMITAHUSTHBIH JTaMYyBIHBIH KeHOip Macenenepi
OOIBIHIIIA TYXKBIPBIM Kacay

BbIOOpa cdepsl NPUIOKEHUS KamluTaia;, B
HOHUMAaHUH CYIIHOCTH  YKOHOMHYECKHX
SIBJICHU U TIPOLIECCOB, MPOUCXOAIINX B chepe
HpPEANPUHUMATENILCKOH  JEATCNIBHOCTH; B
00001IeHNN TaHHBIX U UX UHTEPIPETALNN IS
BBIDAOOTKM  CYXICHHS 1O  OTHCIbHBIM
BOIIPOCAM pa3BUTHUS PUPMBI

Kypcmoty Kbickauwa mazmynut / Kpamkoe cooepacanue kypca / Course summary

DKOHOMUKA KBI3MET €TYiHIH ipreiii Mocelenepi.
Kanuran. CypaHbic TE€H YCHIHBIC HAapBIFHL
Bacekenectik xone Monomnonms. Kacimkepik:
TYCiHIri, MOHI, HEri3ri  Typjaepi  JKoHE
yiipIMaacTelpy  Hbicanzmapbl.  Kocimkepiik
KbI3METTErl  Toyekemuep.  KoMMmepuusuibk
KYIIUsT ~ JKOHE  OHBI  KOpFay  TOcUIAepi.
Kacinkepiik KBI3METTI Kap KbUIaHIBIPY .
Kacinmkepiik MoIGHUET] XKOHE ITHKACHI.

@yH/1aMEHTAIIbHbIE po0IIEMBI
(GYHKIMOHMpPOBaHUS HSKOHOMMKHM. Kanwurain.
PeiHok Cnpoc u npemnoxenue. KonkypeHuus
U MOHOIIOJHS. [IpennpuHUMATENLCTBO:

IMOHATHEC, CYIIHOCTh, OCHOBHBIC BUbLI U q)OpMI)I
OpraHu3anuu. Pucku B HpeﬂHpHHHMaTCHBCKOﬁ

nesrenpHOCTH.  Kommepueckas  TaiiHa U
cnocoObl  ee  3amuThl. DPUHAHCHPOBAHHE
IIPEANPUHUMATEIBCKON JESATCIIBHOCTH.

KynbTypa 1 3THKa IpeJIpuHUMATEIbCTBA.

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

Bazoaprama sncemexuiici / Pykosooumens npozpammet | Programme manager

basgsurosa U.A.

‘ Imuar B.A.
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Kowbacwvrnvik nezizoepi / Ocnoswl audepcmea / Basics of Leadership

OKy makcamul / Yueonan yenwv/ Purpose

CTyIEHTTEpiH KeIIOacHIbUIBIK KAacHUeTTep[, | OBlaJieHHe CTyACHTaMu Meromojorued u | mastering the methodology and practice of
CTHJIBAEP/I, KOCIIOPBIH, aliMaK »oHE KaJIlbl | IPAKTUKON 3G GEKTHBHOTO ynpasienus | effective management of people's behavior and
el JeHrediHge ocep €Ty oJicTepiH THIMII | MOBEJCHHMEM H  B3auMojeicTBueM Jrojei | interaction by effective use of leadership qualities,
nmaiianany  apKbpUIBI  aJaMaapAblH  MiHE3- | IyTeM 3¢ GEKTUBHOTO ucnonp3oBanus | styles, methods of influence at the level of the
KWIKBIH JKOHE ©3apa OpeKeTTeCyiH THIMJI | JUASPCKUX KadecTB, CTHJICH, METOJIOB BIUsHU | enterprise, region and country as a whole
Oackapy  omicTeMeci MeH  IPAaKTHUKAChIH | HA YPOBHE MPEANPUATHS, PETHOHA M CTPAHbI B
MEHIepy 1[EITIOM

Oxvimy namuceci / Pezynomamot 00yuenus / Learning outcomes
Kyperbel  corri asikrarannan  keiiin | [Tocjie ycnemHoro 3aBepiieHusi Kypca After successful completion of the course,
olriManymbLIap odyuarommecst oyayT students will be
- OackapyablH OapiblK  JCHICHIIEpIHICTI | - MOHMMATh CYNIHOCTH W MeToAbl HaydyHoro | - understand the essence and methods of the
yibIMIapaarbl  KOMOACIIbIIBIK MACEJIeNIepiH | moJaxoaa K TeOpeTHIeCKoMy M mpaktuueckomy | scientific approach to the theoretical and practical

TEOPUSIIBIK ~ JKOHE  MPAKTUKAIBIK  IICIIyTe
FBUIBIMH KO3KAapaCThIH MOHI MEH oJIiCTEpiH
TYCiHe],

- OacKapylIbUIBIK MIiHAETTepAl MLIemy YIIiH
KOIIOACIIBIIBIK TeH OMJTIKTIH HETI3T1
TeOpUsTIapbIH KOJIIaHAIbI;

- JKeke OAaChIHBIH APTHIKIIBUIBIKTAPHI
KEeMIITIKTEPiH CHIHU Oaranaiijibl;

- YKBIMJIA ’KYMBIC 1CTEY; 9JI€YMETTIK MaHBbI3/1bl
MoceNeniep MEH YIepicTepai Tanaay, TOMTHIK
TUHAMUKA YAEPICTEpIH IKOHE KOMAaHJ/IaHbI
KAJIBIITACTRIPY KaFUJATTapblH OUTy HETi3iHIe
TOTTHIK KYMBICTBI THIM/II YHBIMIACTHIPAJIBI;

- TYJIFaapabIK, TOTTHIK JKOHE
YUBIMIACTHIPYIIBIIBIK ~ KOMMYHHUKAIIASIIAPTBI
Tajnaay >koHe jKoOanan bl

- ICKepJliK KapbIM-KaTbIHAC JarJblIapblHa He
Oomy; op Typii karjainapra OailaHBICTHI
O0acKapyJblH ajlyaH TYpJl CTHJIBJIEpIHE Ue

MCH

PEIICHUIO pooem JTUIePCTBA B
OpraHu3alUsaX Ha BCEX YPOBHSIX yNpaBIICHUS;
-ACTIOJIb30BaTh OCHOBHBIE TEOPHH JIUACPCTBA U
BJIACTH JUISl pellieHHs] yIpaBIeHYEeCKHX 3a/1aY;

- KPUTUYECKU OIICHWBATh JINYHBIE TOCTOMHCTBA
U HEJIOCTaTKH;

- paboTath B KOJUIGKTHBE; aHAIM3HPOBATH
COLIMAJIBHO 3HAYMMBbIE MPOOJIEMBI U MPOLIECCHI,
3¢ (HEeKTUBHO OpraHU30BaTh TPYNIIOBYIO padOTy
Ha OCHOBE 3HAaHMA TNPOLECCOB TIPYNIOBOH

JUHAMUKA ¥ TOPUHLOUIOB  (OPMHUPOBAHUSA
KOMaH/IbI;

- aHaJIU3UPOBATh u MIPOEKTUPOBATh
MEXJIMYHOCTHBIE, IPYIIIOBBIE u

OpraHHu3allMOHHBIC KOMMYHHUKAIIUA

- 06J'Ia)13.TB HaBBIKaMHU OCJI0BOI'O 06H_ICHI/I}I;
MHOFOO6pa3HBIMI/I CTUWIAMU  YIIPABJICHUA B
3aBUCHUMOCTH oT PAa3JINIHBIX CHTyaHHﬁ;
METOJaMH H  MCTOAMKaMH  HMCCICIOBAHUS

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

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

- critically evaluate personal
weaknesses;

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

- analyze and design interpersonal, group and
organizational communications;

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

strengths and
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001y; KemOacmbUIBIK KACHETTepAl 3epTTey
omicTepl MEH dJicTeMeNiepine, KOmOacIbLIbIK
KaOlreTTepAl JaMbITy TEXHOJOTHsJIApblHA He
OoJtaabl

JUJEPCKUX KAueCTB, TEXHOJIOTHSIMU Pa3BUTHS
JUJEPCKUX CIIOCOOHOCTEH

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue kypca / Coursesummary

KomOacpUIBbIKTEIH —~ TaOUFaThl MEH  MOHI.
Kembacuibiibik XKOHE MEHE/KMEHT.
KembacuibuIbIKTBIH JOCTYPITi KOHIEIITHSIIAPHL.
KembacnbuIbIKTHIH WHHOBAIIHSUTBIK
KOHIICTIIMsUIapbl. Tonrap, KOMaHJalap »oHe
KoMaHa Kypy. KembacibIHbIH JaMyHbI.
Osrepictepai  JKy3ere  acblpy  KesiHjeri
kembacnpUIBIK. KembacuibliblK Maceseepi.

[Ipupona u cyurHocTs nuaepcTsa. JlunepcTso u

MEHE/DKMEHT.  TpaJulMOHHBIE  KOHUEMUUU
nuaepcTBa.  VIHHOBallMOHHBIE — KOHIIEIIIUU
JTUJEpCTBA. ['pynmer, KOMAaH/IbI u

KoMaHA000pa3zoBanue. PasButue nuaepa.
JlunepcTBO TpH OCYIIECTBIECHUU H3MEHEHUIA.
[TpoGems! MuaepcTBa.

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

Bazoapnama scemexwici / Pykosooumenv npozpammot | Programmemanager

Ecimxau I'.E.

TooOsut0B K.T.

| To6su10B K.T.
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KapoicoLivix cayammotnoik necizoepi / Ocrnoswt punancosoul zpamomuocmu /[Fundamentals of financial literacy

OKy makcamot / Yueonasn uens | Purpose

CTYAICHTTEP/C JKEKE KapXKbIFa KaTHICTHI HICIIIM
KaObUIIay Ke3iHIEe YTHIMJIbI Kap>KbUIBIK MiHE3-
KWIBIKTBl JTAMBITY, COHBIMEH Karap IHQPIbIK
TEXHOJIOTUSIIAP/IbI KOJITaHy APKBLIBI
KAapXKBUIBIK ~ KBI3METTEPJAiI  TYTHIHYIIbLUIAP
peTiHe OJapAbIH KYKBIKTapbl MEH MYUIeNEpiH
KOprayra OalJIaHBICTBI TIPOIIECTEPl CHIHU
TYpFBIIaH Oaranay >KoHE Tannay KaOuleTiH
JAMBITY.

dbopmupoBaHue y 00y4YarOUIMXCS PallMOHAIBHOIO
(UHAHCOBOTO  TOBENCHHMS  INPH  NPHHATUU
pelIeHUH, Kacaroluxcs JHYHBIX (DPUHAHCOB, a
TaK)K€ CIOCOOHOCTM KPUTHYECKHU OLICHUBATh MU
aHAJIM3UPOBATh IIPOLECCHI, CBA3aHHBIC C 3AIUTON
UX MpaB U MHTEPECOB B KAa4YECTBE MOTpeOUTENEH
(MHAHCOBBIX YCIyT' MOCPEACTBOM HCIOJIb30BAHUS
B TOM 4HCJI€ HU(PPOBBIX TEXHOIOTH.

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

Oxvimy naomuaiceci / Pezyiomamet o0yuenusn | Learningoutcomes

Kyperbl ¢oTTi asgKTaraHHaH KeiliH OidimM
aJIymbLiap

- JKEKe JKOHE 0TOACBHUIBIK Kap Kbl CaJachbIH/IaFbl
Mocemenep/l Menly YOIiH ajaFaH OutiMuaepi
MEH JIaFIblJIapblH KOJIJaHyAa TaHBIMABIK XKOHE
IIBIFAPMAIIBUTBIK ~ OacTaMaHbl  KepCeTy; -
XaJblK VIIH KapXKbUIBIK TOYEKeIlep MEH
OaHKPOTTBIKTBI ~ €CKEpPe  OTBIPBIN,  JKEKE
KAap)KbIHBI  ©3 O€TiHIIe >Kocmapiiail KoHe
Oackapa OuTy; - KeKe KapKbIHbI OacKapyra,
Kap)KbUIBIK YHBIMJIApPMEH BIHTBIMAKTACTBIKKA,
KAp)KBUTBIK TOYEKEJIepre *oHe T.0. KaThICTHI
OPTYPJli KapKBUIBIK MoceJiesiepre KaThICThI 03
MIKIPIHI3AL  TYXKBIpBIMIAY; -  Kap>KbUIBIK
MOCeNeNep/IiH aJaMFa OCepiH Tanjgail Oimy,
COHJai-aK oJjapJbl IIenly YIIH THICTI
MEMJIEKETTIK OpraHjapra/Kopiapra xabapiaca
oury;

- OpPTYpJi Ke3JepJeH aJblHFaH KapiKbUIbIK
aKmaparTbl TyciHjipe Oily, COHBIMEH Karap

[ocae  ycmemHoro
o0yuaromuecsi OyayT
- NPOSBIATH I03HABATEIbHYIO M TBOPYECKYIO
WHUIMATHBY B MPUMEHEHUH TIOJTYYCHHBIX 3HAHUH
U YMEHUH JJs pelieHus 3a/1a4 B 00JI1acTH JIMYHBIX
U CeMEUHBbIX (PUHAHCOB;

- yMeTh  CaMOCTOSITENIbHO  OCYILECTBIISATh
IUIAHUPOBAaHWE W YIpaBIeHHE  JMYHBIMHU
¢uHaHCAMH C y4eToM (UHAHCOBBIX PHUCKOB U
OaHKPOTCTBA JJIs1 HACETICHUS,

3aBepuIeHUsl  Kypca

- (QopmynupoBaTh COOCTBEHHOE MHEHHE B
OTHOLIEHUH pa3IUYHbIX (UHAHCOBBIX MpoOIIEM
0  YNpaBlIE€HUIO  JUYHBIMU  (UHAHCaMH,
COTPYJIHUYECTBY c (uHAHCOBBIMU

OpraHu3anusaIMy, (MHAHCOBBIMHU PUCKAMH U T.[.;
-yMeTh aHAIM3HPOBATH BIHSHHE (PUHAHCOBBIX
npobaeM JUIs yelloBeKa, a Takke oOpaliaThCcs B
COOTBETCTBYIOIIHE rOCyJJapCTBEHHBIC
Opranbl/(pOHABI U UX PELICHMUS;

- _yMeTh  HMHTEPHPETUPOBATH  (MHAHCOBYIO

After successful completion of the course,
students will

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

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

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

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

- be able to interpret financial information
obtained from various sources, as well as
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nikipai (ke3Kkapac), adienaeMeHi (apryMeHT),
(dakTinep/i axpipaTta oIy,

- WHBECTUIHUSIIBIK MOPTHEThIl KATBIITACTHIPY
KE3iH/Ie TYBIHAAWTBHIH TOyeKenaepai Oaranay
YKOHE a3alTy;

- «KapKbl TUPAMHUAACBIHBIHY)  OCNTiIepiH
aHbIKTall OlLTy >KOHE WHBECTUIMSUIAY YILIIH
KaKETT1 Kypajaaap/bl TaHAal OLTy.

uHPOpPMALIMIO, TOJYYCHHYI0 M3  Pa3IMYHBIX
HCTOYHHMKOB, a TaKKe pPa3iiMyaTh MHEHHE (TOUKY
3peHHs), 10KA3aTEeIBCTBO (APTyMEHT), (haKThl;

- OLEHMBATh M  MHMHMMM3UPOBAaTb  PHUCKH,
BO3HMKAIOIIIHE pu (dbopmMupoBaHUU
MHBECTULMOHHOTO NOPTdEs;

- yMeThb BBIBIATH MpPHU3HAKH «(PHUHAHCOBOMH
OUpaMUAb» W BbIOMpaTh  HEOOXOAMMBIH
WHCTPYMEHTApHUH [UIs1 MHBECTUPOBAHUSI.

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

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

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

Kypcmuvingvickawa mazmynot / Kpamkoe codepycanue Kypca/ Coursesummary

KapxbLibik CayaTThUIBIKTHIH TYCIHIr1,
MakcaTTapbIMEH MiHJIETTEpI. AKua,
€CeImabIPhICy XoHEe Teiemuep. JKeke KapiKbl:
Kipic, MBIFbIC, Or0KeT. CallbIKTap JKOHE JKEKe
TYJIFaIapFa cajiblK caly. XajblKKa OaHKTIK

Kbi3mer  kepcery. Caxkranueipy. Kapxbl
HapbIFBl JKOHE HWHBECTUIUS Heri3aepi. Keke
KOCIIKEPIIiK JKOHE cTapTar. Kexke

TYJIFIapABIHOAHKPOTTHIFBL JKeke
KAp KbUIBIKKAYIMCI3IK.

[lonsite, wenmu ®w  3amayd (PUHAHCOBOWU
rpamMoTHOCTH. JleHbru, pacueTsl | IUIATEXKHU.
Jlnunbie (UHAHCHI: JOXOJBI, PACXOJbI, OFOKET.
Hanoru u HanorooGnoxxeHue (HU3MUECKUX JIMII.
bankoBckue ycnyru juis HaceneHus. CTpaxoBaHUeE.
OUHAHCOBBIEPHIHKUHMOCHOBBIMHBECTUPOBAHUSI.
NunuBuayansHOCTIpEATPUHUMATEIHLCTBOMCTAPTAII.
bankpoTcTBO buznueckux JINLL.
JlnunashurancoBasi6€30MacHOCTb.

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

bazoaphama rcemexuiici / Pykosooumens npozpammel/ Programmemanager

Kueunraes C.M.

l'onynos B.B.

l'onynos B.B.
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Foinvimu 3epmmeynepoin Hezizoepi yicone akademuanvlk xam/ OcHo6bl HAYUHBIX UCCIC008AHUIL U AKAOeMUYECKOe NUCLMO/
Basics of Research and Academic Writing

Oky maxcamul / Yueonan yenv/ Purpose

OuTIM  aNymbUIapAbIH ~ apachlHAa  FBUIBIM,
3epTTEYIiH FBUIBIMH OJICTEPi, FHUIBIMHU-OKY
KOHE FBUIBIMH JKYMBICTAP/bIH HOTHXKEIEPiH
TipKeY TypaJibl O1TiM JKYHeCiH KaJIbIITACThIPY

chopMupoBaTh y OOYYAIOUIMXCS CHCTEMBI
3HaHUH O HayKe, HayyHBIX MeETOax
uccienoBaHus, O(OPMICHHS Ppe3yJIbTaTOB
HAYYHOH M y4eOHO-HAY4HOU 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

Hamusiceci / Pesynomamot 06yuenus / Learnin

outcomes

Kyperbl coTTi  asgKTaraHHaH KeiliH Ourim
ajTymbLiap

- FBUIBIMHBIH HETI3rl YFBIMIAPbIH CHUIATTAy
’KOHE FBUIBIMU 3€pTTEYJIep/i YHBIMIACTHIPY,

- FBUTBIMHU aKIapaTThl aHBIKTAY JKOHE OH/IEY,

- FBUIBIMH  3epTTEY OHICTEepiH  KOJJAaHy,
3epTTeyJep KYPrizy *oHE OHBIH HOTIKEIepiH
pecimaey,

- CTYIOEHTTIK cTapTamTap YIIiH KapamnaibiM
Ou3Hec-x)ocmap Kypy

Ilocsie ycnmemHOro 3aBeplleHHsi Kypca
o0yyaromuecsi OyayT

- OIHKCHIBAaTh OCHOBHBIC TMOHSATHUS O HAyKe W
OpTraHMU3AINI0 HAYYHBIX HCCIICIOBAHUH,

- ompenensiaT W o00paldaThIBaTh HAYYHYIO
MH(OPMALIHIO, TPUMEHSTh METOJIBI HAYIHBIX
HCCIIEJOBAHHUM,

- TIPOBOJIUTH UCCIIEIOBaHUE U OQOPMIIATH €ro
pe3yNbTaThI,

- COCTaBJIATh HE CJIOXKHBINA OWM3HEC-IJIAH IS
CTYJEHUYECKHX CTapTaIoB

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,

Kypcmuoiy kbickawa mazmynst / Kpamxoe codepicanue kypca/ Course summary

FbulblM KOHE FBUIBIMH 3€pTTEyJIepJIiH HEri3ri
YFBIMAApHI, 3epTTey/ll aKnapaTThIK KaMTaMachl3
ery, FwubiMu 3eprreynepai  yHbIMAAcThIpY,
FouiMu  3eprrey  omicremeci, 3eprreyniH
KaJBl FBUTBIMU 9J1icTepl, CTaTHCTUKAIBIK JKOHE
BIKTUMAJIIIBIK ~ 3€PTTEY OHicTepl, 3epTTeyle
KOJITaHBUIAThIH TpadUKaNbIK ojicTep, bakpuiay

HOTHKEIEpiH Tanzaay, DKCIepUMEHTTIK
3epTTeyiep, YUBIMIACTBIPY. JKOHE FBIIBIMU
3epTTeyiepal  Kyprizy, FwuibiMu  kymbIC
HOTHKEJIEPiH TipKey, Kypctbik JKOHE

IUIUIOMIIBIK  JKYMBICTApIbl  JalbIHAAY JKOHE
Kopray epekienikrepi, CTy1eHTTep liH FhUIBIMH

OcHOBHBIE TIOHATHS O HAayKe M HAyYHOM
WCCIIIOBAaHHH, Nudpopmanmnonnoe
obecrieyeHue wucciaenoBaHuid, OpraHuzanus
HAy4YHBIX  HCCleaoBaHui,  Meromonorus
Hay4HbIX  uccienoBanuii, OOIIeHayYHbIE
MeTOoABl HuccienoBanus, CTaTHCTHYECKUE U
BEPOSITHOCTHBIE ~ METOJbl  HCCIIEeOBaHUH,
I'paduueckue MeTOAbI, HCHOIB3yEMbIE B
HCCIIEeIOBAHMSIX, AHanu3 pe3yNbTaToB
Ha0JII0/IeHUH, DKcrnepuMeHTaIbHbIE
uccnenoBanusi, OpraHuszanus M IMpOBEACHUE
Hay4YHBIX  HccienoBanuid,  OdopmiieHne
pe3yabTaToOB Hay4yHOU paboThl, OCOOEHHOCTH

Basic concepts of science and scientific research,
Information support for research, Organization of
scientific research, Methodology of scientific
research, General scientific methods of research,
Statistical and probabilistic research methods,
Graphical methods used in research, Analysis of
observational results, Experimental research,
Organization and conduct of scientific research,
Registration of the results of scientific work,
Features of the preparation and defense of term
papers and theses, Requirements for the language
of presentation and design of student scientific
papers, Requirements for the development of
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KYMBICTapblH OasHAay >XoHE peciMiaey TilTiHe
KOMBUIATBIH ~TajanTtap, basHmama a3ipieyre
KOMBUIATBIH TajanTap, O3ipiiey epeKIeNiKTepi.
CTYIIEHTTIK CTapTamnrap.

MNOJArOTOBKM ¥ 3alUThl  KYPCOBBIX H
JMIUIOMHBIX pabor, TpeOoBaHUS K S3BIKY
U3TIOKEHU U O(OPMIICHUIO CTYACHYECKHX
Hay4yHbIX pabot, TpeGoBanus kK pa3paboTke
npesentanuii, OcoOeHHOCTH  pa3pabOTKU
CTYZICHYECKHX CTapTaIlOB.

presentations, Features of the development of
student startups.

bazoaprama scemexuiici / Pykosooumens npozpammel/ Programme manager

KaiisipOaena I'.K.

‘ ['onynos B.B.

Godunov V.V.
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Hnukniozuemi o3apa apexemmecy Imuxacovl /Imuka uHK1103ueno20 ezaumoodeiicmeus/ Ethics of inclusive interaction

Oky maxcamul / Yueonan yenv/ Purpose

CryneHTTep apacblHIa HWHKIIO3MBTI  €3apa
OpEKETTECTIKTIH HWHKIIO3UBTI MOJCHHETI MEH

dopMHUpOBaHUE Y CTYACHTOB HHKIIIO3UBHOM
KYJIbTYpbl M  COI[MATBHO-TICUXOJIOTMYECKUX

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

QJIEYMETTIK-TICUXOJIOTUSUTBIK Heri3iepiH | OCHOB MHKIIFO3UBHOTO B3aUMOJICHCTBUS among students
KQJIBINTaCTBIPY
Oxvimy nomuoiceci / Pezyiomamut 00yuenusn / Learning outcomes
Kypersr COTTI asiIKTaraHHaH ketiin | [Tocie  ycmemnoro  3aBepmicHuss — Kypca | After successful completion of the course, students
OlTiMasTyIIbLIap 00y4JaroIHiCs: will be

- QIIEYMETTIK-TICHXOJIOTHSUIIBIK OUTIMII MYyTeaeK
aJlaMJIapMEH KapbIM-KaThlHACTA KOJIJAHY.

- JKEKe KY3BIPETTep KOJJIaHy MYTeIeKTepMeH
KOHCTPYKTHUBTI KapbIM-KaThIHACTBI
KaJIBIITACTBHIPY YUIiH.

- MPUMEHSTh COIHMAILHO-TICUXOJOTUICCKIEC
3HaHMUA BO B3auMoaeiicTBu ¢ nuiamu ¢ OB3.
- TIPUMEHSATH JIMYHOCTHBIC KOMITCTECHITUU JIS
(dbopMUpOBaHUS KOHCTPYKTUBHOTO
B3auMojencTus ¢ auiamu ¢ OB3.

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

- apply personal competencies to form constructive
interaction with persons with disabilities.

Kypcmuvinkvickawa mazmynot / Kpamkoe codepicanue kypca/ Course summary

[ToH MYMKIHAITT HIEKTEYJ afaMIapMeH KapbIM-
KaTblHAC Kacay IMpOLECIHJe CTYJIEHTTEp.IiH
KOMMYHHUKATHBTI KOHE QJIEYMETTIK JaFbUIapbiH
JAMBITY/bI, €peKIIe IEHCAYJIbIK MYMKIHIIKTEpI

JucuuninuHa mpenanonaraeT  pasBUTHE Y
CTYIEHTOB KOMMYHHMKATUBHBIX U COLIMAIIBHBIX
HaBBIKOB B IIPOIECCE B3aUMOJECHCTBHS C
JIOJBMH C OTPAHUYEHHBIMU BO3MOKHOCTAMH

The discipline develops communication and social
skills in the process of interaction with people with
disabilities. It forms knowledge about characteristics
of social, emotional and behavioral difficulties of

0ap agaMaapablH QJICYMETTIK, SMOIMOHAIIBI | 30pOBbs,  ¢GopmupoBanue  3Hanuii o | people with disabilities. Also it helps to solve the
KOHE MiHE3-KYJIBIK KUBIHIBIKTAPBIHBIH | CBOCOOpa3Hy COILMANbHBIX, 3MOLMOHaNbHBIX | tasks of interpersonal interaction in inclusive
epeKIeNiri Typaibl OUTIMAI KaJdbINTACTBIPYIBI | K MOBEACHUECKUX TpyaHocTed iy ¢ | education and professional field.
KaAMTHUJIbl, COHBIMEH KaTap HWHKIIO3MBTI OLTIM | 0COOBIMH BO3MOXHOCTSIMH 3/I0POBBSI, & TAKKE
Oepy KoHe KociOM opTaga TYBIHIAWTHIH | MPU3BaHA [OMOYh B  PEHICHWM  3a1ad
TYJIFaapaliblk ©3apa OPeKeTTeCy MOCENeNepiH | MeKINIHOCTHOTO B3aMMO/ICUCTBHUS
IIENTyTe KOMEKTECYTe apHaJFaH. BO3HHUKAOIIHX B WHKJTFO3MBHOMN
oOpaszoBarenbHOil ¥ TPOdeCcCHOHATBHON
cpere.

bazoapnama scemexuiici / Pykosooumens npozpammst/ Programmemanager

C.H. Aumkyxcunosa

‘ Ilapxomenxo H.A.

‘ Paxmamynuna A.P.
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Teopuanvix mexanuka / Teopemuueckasn mexanuxa / Theoretical Mechanics

Oxy maxcamul / Yueonas yenw / Purpose

KJIaccukanbIK Jlarpanx xone ['aMunbToH-
SIk00M MEeXaHWKACHIHBIH HET13T1 YFhIMJaphIH,
NPUHIMOTEP] MEH TEHJICYNIEPiH KAIBIITACThIPY

(dbopMupoBaHue OCHOBHBIX MOHSTHH,
MPUHIUIIOB W YPAaBHEHHUH  KJIACCHUYECKOM
MexaHuku Jlarparxka u ['amunbpToHa-AK00M

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

Oxvimynamuoiceci | Pesynemamotodyuenusn | Learningoutcomes

KypcTrsi CITTI asgKTaFraHHaH keiiin | [TocJie 3aBepuIeHHs1 Kypca 00y4aronuecst
OimiManymbLIap oyayT

- KJIACCUKAJIBIK MEXaHUKa IPUHIIAIITEP - TOHMMATh TPUHIOUIBI  KJIACCHYECKOM
iHTYCiHEe 1 MEXaHUKHA

- HeTi3Ti TeHaeyepai oineni - 3HaTh OCHOBHBIC YPAaBHEHHS

- TUNTIK MIHIETTEP/1 MIenei - pemiaTh TUIIOBBIC 3a7a4H

- MEXaHUKAHBIH (PUITOCOPUSITBIK KOHE - IMOHUMAaTh dunocodckue u
oficHaMaJIBIK MaceJIeNIepiH TyCiHe Il METO0JOTHYECKHE MPOOJIEMbl MEXaHUKH

- KJIACCUKAJIBIK MEXaHUKAHBIH KOJIAHBLTY - [OHMUMATh  00JACTh  NMPUMCHHUMOCTH
caJlachlH TYCiHei KJIACCHYCCKOM MEXaHUKHU

- nuddepeHIuanIbIK TeHASYIepAiH HEeT13r1 - pasznuyaTh OCHOBHBIE BH/IbI

TYPJIEpiH aXbIpaTabl

- KJIACCUKAJIBIK MEXaHUKaHBIH 3aH1apbl MEH
NPUHIUNTEPIH TYKBIPBIMAANTbI

- TEOPUSIIBIK (PU3UKAHBIH MaTeMaTHKaJIbIK
annapatblH MEHrepei

nuddepeHIranbHbIX ypaBHEHUH

- (opMynmupoBaTh 3aKOHBI ¥ TPHHITUIIBI
KJIACCUYECKON MEXaHUKH

- BIAAECTh MaTEeMaTUYECKUM
TEOPETUUECKON PU3NKH

anmnapaTrom

After successful
students will

- understand the principles of classical mechanics

- know basic equations

- solve typical tasks

- understand philosophical and methodological
problems of mechanics

- understand the area of applicability of classical
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

completion of the course,

Ilpepexsuzummepi / Illpepexsuzumot / Prerequisites

Mexanuka, TeopeTukasiblk (pU3MKa Heriznepi 2

| Mexannka, OcHoBbI TeopeTnueckoii Gpusnkn2 | Mechanics, Fundamentals of Theoretical Physics2

Kypcmuinykvickawa mazmynut / Kpamkoe codepycanue xkypca/ Coursesummary

Herisri
Caxrany

Kosranbic
Kosranbic

YFBIMJIAp. TeHJIeyJIepi.

3aH/Iaphbl.
TepoenicTep.

KarTel 1eHEeHIH  KO3FallbICHI.

Kanouaplk TeHmeynep. Y3MiKci3 oOpTa-HETi3ri

YFBIMJIAp MeXaHUKachkl. Kosrambic TeHaeymepi.
Cakrany 3agmapel. Kosrambic TeHaeylepiH
OipikTipy. bemmektepain cokreirbicybl.  Kimri

TEHJICYJIEpPIH
OipikTipy. bemmekrepaiH COKTBIFBICYBI. Kirmi

OCHOBHbIE TOHATHS. YPaBHEHUS JBUKEHUS.
3aKOHBI  COXpaHEHHS. WNuTterpupoBanue
ypaBHEHUH JIBHJKCHMUS. CTOJIKHOBEHHE
gactun. Mambele koneOanus.  J[BukeHwme
TBepAoro tena. KaHOHMYEeCKHME YpaBHEHWS.
[ToHATHSI MEXaHUKH CIUIOITHBIX CPEJT

Basic concepts. Equations of motion. Conservation
laws. Integration of the equations of maotion.
Particle collision. Small fluctuations. Rigid body
movement. Canonical equations. Continuum
mechanics concepts
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tepbenictep. KarTel JeHEHIH  KO3FaJbICHI.
Kanon bk TEeHJCYJIEep. Tyrac oprta
MEXaHUKACBIHBIH TYCIHIT1

Hocmpexeusummepi / [locmpexeusumot/ Postrequisites

OnekrponuHaMuka, KBaHTTHIK MeXaHHKA | Dnexrpoaunamuka, KBaHTOBAs MEXaHHKa | Electrodynamics, Quantum Mechanics
Ilonnin epexwenikmepi / Ocodvennocmu oucyunaunwt/ Course features

[ToH aFpUIIIBIH TUTIHIETI KONTULI TONTapFa U3yUYCHUE HA aHTJIMICKOM SI3bIKE Course is studied in English

apHaJFaH

Bazoaprama scemexuwici / Pykosooumens npozpammet | Programmemanager

Opazaymuosa JI.K. ‘ Jynckniit M.M. \ Dunskiy M.M.
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Y30ikci3 mexanuka / Mexanuka cnaownvix cped / Continuum mechanics

Oxy maxcamul / Yueonas yenw / Purpose

TYTac OpTa MEXaHUKACBHIHBIH HETI3T1 3aHIapbIH
MEHTrepy, OCHIHIK MOHIEP Il OKY YIIiH
(UBUKAIIBIK 3epTTEY 9IICTEPIH KOJIAAHY
KY3BIPETiH KAIBITACTHIPY

OCBOCHMECOCHOBHBIX  3aKOHOB  MEXaHUKHU
CIUIOLIHBIX cpen, ¢dopmupoBanue
KOMIIETEHIIUM  MCIIOJb30BAHUSA  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

Kypcersbi CoTTI asIKTaraHHAaH KeHin
olmiManymbLiap
- TYTaCOpPTaHbIH CBI3BIKTHI eMec

MEXaHUKACBIHBIH HETi3T1 TYCIHIKTEepiH TyCiHe i

- €cenTep/iH MaTeMaTUKAaJbIK TYXKBIPBIMIAPbIH
KaJIBIITACTHIPA/IbI

- TyTac OpTa MEXaHUKAChl €CENTEepiH IIelry
OMICTEPIH TIKIpUOE e KOJITaHA b

- ecenTepAl INeNly YIIIH MaTeMaTHKaJbIK
omicTep il KoJaaHa bl

- CYHUBIKTBIKTap MEH TrasJiap MeXaHUKaChIHBIH
3aH1apbl MEH TeHACYJIEPiH Oltel

IMocae 3aBepuieHnst Kypca o0y4aroniuecs
oyayT

- MIOHUMaTh OCHOBHBIC TIOHSATHUSI HEJTMHEHHOU
MEXaHHKH CIUTOIIHBIX CPEe]]
- dbopMynupoBath
MTOCTAHOBKH 3a]1a4

- MPUMEHATH HA MPAKTUKE METOMBI PEIICHUS
3aJ1a4 MEXaHUKHU CIUTIOIIHBIX CPEeT

- HCIOJNb30BaTh MAaTEMaTHYECKHE METOJbI
JUTSL PEIIIeHUS 3a1a49

- 3HaTh 3aKOHbl M YPaBHEHHS MEXaHHUKHU
JKHUJIKOCTEH M Ta30B

MAaTEMATUYCCKUC

- TyTac opTa MEXaHUKAChIHBIH  HETi3ri | - (OpMyJIMpPOBaTh OCHOBHbBIC NPHHLMUIBI U
NPUHIUITEPI MeH aKCHOMaJlapblH | aKCMOMbBI MEXAHUKHU CIUIOLIHBIX CPEJL
TYKBIPBIMIANTbI

After successful
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

completion of the course,

Ilpepexsuzummepi / Illpepexsuzumot / Prerequisites

Mexanuka, TeopeTukasiblk (pU3MKa Heriznepi 2

| Mexannka, OcHoBbI TeopeTnyeckoii Gpusnkn2 | Mechanics, Fundamentals of Theoretical Physics2

Kypcmuinykvickawa mazmynul / Kpamrkoe codeprrcanue Kypca/ Coursesummary

Nnean  cyWbIKTBIK.  TYTKbIp  CYMBIKTBIK.
TypOyneHTTimiK. [Ilexapa KabarTapsbl.
CyHBIKTBIKTAFBI KbUTY OTKI3TITIK. uddy3us.
Jp1661c. COKKBI TOJNKBIHAAPHI. bip enmemmai ra3
arbiHbl.  CepHiMIUTIK  TEOPUSACHIHBIH  HETI3r1
TeHjeyJiepi. ©O3eKkTep MeH IUIaCTHHAIAP/bIH

Uneanpuas xuakocTb. Bs3kag KUIKOCTH.
TypOyneHTHOCTb. [Torpannuneie CIIOH.
TennonpoBoAHOCTh B KUAKOCTH. Juddy3us.
3ByK. YnapHbie BOJIHBL. OZHOMEpPHBIN MOTOK
rasa. OCHOBHBIE  YpaBHEHHS  TEOPUH
yopyroctd.  PaBHOBecue  cTepXHEH W

Perfect liquid. Viscous liquid. Turbulence. Border
layers. Thermal conductivity in a liquid. Diffusion.
Sound. Shock waves. One-dimensional gas flow.
Basic equations of the theory of elasticity.
Equilibrium of rods and plates. Elastic waves.
Dislocation. Thermal conductivity and viscosity of
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Tere-TeHIIr. Cepmimi TOJKBIHIAAP. | IIaCTHH. Ynupyrue BoiHbL Jluciokarmu. | solids.

Hucnokanus.  Karter  neHenepniH  buly | TemaonpoBOAHOCTB U BS3KOCTH TBEPIBIX TEIL.
OTKI3TILITIr] )KOHE TYTKBIPIIBIFHI.

Hocmpexeusummepi / [locmpexeusumot/ Postrequisites

OnekrponuHaMuka, KBaHTTHIK MeXaHHKA | Dnexrpoaunamuka, KBaHTOBAs MEXaHHKa | Electrodynamics, Quantum mechanics
Ilonnin epexwenikmepi / Ocodvennocmu oucyunaunwt/ Course features
[ToH aFbUIIIBIH TITIHACTI KONTULI TONTApFa U3yUYCHUE HA aHTJIMICKOM SI3bIKE Course is studied in English
apHaJFaH

bazoaprama rcemexuiici / Pykosooumenwv npozpammsl/ Programmemanager

Opazaymuosa JI.K. ‘ Jynckniit M.M. \ Dunskiy M.M.
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3 3 Kypc CTyaeHTTepiHe apHAJIFAH IEKTHBTIK MOHAeP / DIeKTHBHBbIE TUCIUILINHBI JJIsl cTyaeHTOB 3 Kypca / Elective

courses for 3rd year students

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

Oky maxcamul / Yueonan yenv/ Purpose

OCBHI KYPBUIFBUIAPABIH JKYMBICHIH CHUIATTANTHIH
pPaguodJIEeKTPOHUKA MEH (U3UKAHBIH HETI3Ti

HU3y4YCHUC MCTOJOB aHajim3da W CHHTC3a
PAAUOTEXHUYCCKUX u TCJICBU3HMOHHBIX

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

3aHJapbl MEH OICTEepPiH KOJJAHy apKbUIbI | yCTPOMCTB IyTeM TnpuMeHeHuss ocHOBHBIX | and methods of radio electronics and physics,
PaaIuOTEXHUKAIIBIK JKOHE TeJeAUIAPIIBIK | 3aKOHOB M METOAOB paauodnekTponukd u | describing the operation of these devices
KYPBUIFBIIAPJABI  Tajjay JKOHE  CHHTE3/ey | GU3HMKH,  ONHMCHIBAIOMIMX  paboTy  3THX
OIICTEPIH 3epPTTLY YCTPOWCTB

Oxvimy nomuceci / Pezyiomamut 00yuenusn / Learning outcomes
Kypcrbi CoTTI asiKTaFraHHaH keiiin | [Tociie 3aBepuIeHust Kypca o0y4yaronuecst After successful completion of the course,
olriManymbLIap oyayT students will be

- arMmocdepana >KOHE Fapblll KEHICTIriHIEe
PaAMOTONKBIHAAPABIH TapalyblHa OalIaHBICTHI
KYOBUIBICTapIbIH MOHIH TYCIHE/];

- MaTeMaTHKa KoHE KOMIIBIOTEPIIIK
Oarapiiamanap SmIiCTEPIHIH KOMETIMEH
aHTeHHaJap MeH ¢uaepiepli  MoJeNbIey

o/licTepiH MEHIepe/ll;

- PagMOKaOBUIIAFBINI JKOHE pPaJuoTapaTyLIbl
KYPBUIFBUTAPJIBIH KYMBIC iCTE€y MPHHIHWII MEH
IOPUHIUNTIK CXeMachl Typallbl TYCIHIKKE He
00JIabI;

-0akplay-eJiey KaOIbIFbIH naiianana
OTBIPBIT, PAAMOXKHITIK  KYPBUIFBUIAPHIH/IAFBI
aKayJgapAbl Tanjgay oKOHE 13/1ey  OMiCTepiH
MEHIepe/i;

- POK sxone XOKK nypsic )KyMbIC iCTE€yiH CBIHU
Oarajaipl;

- YKBIMA KYMBIC 1CTEHI1;

- 0azaipIK palMOTEXHUKAJIBIK KYPBUIFBIIAp MEH

- IOHUMATh CYIIHOCTH SIBIICHUM, CBSI3aHHBIX C
pacnpocTpaHEeHUEM PaTUOBOIH B aTMocdepe
1 KOCMHUYECKOM IIPOCTPAHCTBE;

- BJIAJIETh METOJIaMU MOJIEIIMPOBAHUSI aHTEHH
u  QuuepoB C  NOMOUIID  METOJOB
MAaTE€MaTUKU U KOMIIBIOTEPHBIX MPOTPaMM;

-  WUMETh TMPEJCTaBJICHUE O TMPUHIUIIE
JEUCTBUSA W NPUHLUUIIMAIBHOM  CXeMe
paAMONPUEMHBIX M paJuoNeperaronx
YCTPOMCTB;

- BIaJeTh METOJaMH aHajliu3a M TOUCKa
HEUCTIPAaBHOCTEN B PaaroYacTOTHBIX
YCTpOHCTBaX c HCIOJIb30BAHUEM
KOHTPOJIbHO-U3MEPUTEIBHOTO
obopy1oBaHus;

- KPUTHYECKH OLEHUBATH MPABHIBHOCTH
¢ynkuuonuposanust POC u BUY;

- paboTaTh B KOJIIICKTHUBE;

- aQHAJIM3UPOBATH M MPOEKTUPOBATH OA30BHIE

- 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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KYHenepi Tanaay xKoHe Ko0ama bt
- Tenemuuap OKYHMENepiHIH  KYMBIC
NPUHIUITEP] Typasbl TYCIHIKKE He 001aIbl

ictey

PaIUOTEXHUUYECKHUE YCTPOUCTBA U CUCTEMBI
- HMMETb IPEICTABIEHHE O IPUHIUIAX
(YHKIIMOHMPOBAHUS TEJICBU3UOHHBIX CUCTEM

IlIpepexeusummepi / Ilpepexeuszumot / Prerequisites

DJIEKTPOHUKA KOHE CXEMOTEXHHKA HeTi31epi

OCHOBEI 9JICKTPOHUKH U CXCMOTCXHHKA

| Fundamentals of Electronics and Circuit design

Kypcmoingvickawa mazmynst / Kpamkoe codepacanue kypca/ Coursesummary

Kipicne moH.
AHTEHHanap,

Paguoxuinik cnekTpin Oeiry.
OJIap IbIH CHIaTTaMasapbl.

Baiinansic xeninepi MeH apHanapbl. CUTHAIIBI
MOJYJALUSIIAY KOHE AeMonyisauus. Teneauaap
CIy THHUKTIK

CUTHAJIAAPBIHBIH  CTaHIapTTapEL.
tenenumap. KaOenpaik — Tenmemumap — KoHE
Tenenuaap xeminepi ooibiHma MHTEpHET. Y SUTBI
Oaiinanpic. DJICKTPOHIBIK HABUTAIUs XKYyHenepi.
Papgnonokanus.

Beenenne B npeamer.  PacnpeneneHue
pagvo4acTOTHOIO CIEKTpa. AHTEHHBI, HX
XapaKTEPUCTUKH. JIMHMM W KaHajibl CBA3M.
Monynauuss ©  JeMOIYJIALUA  CUTHAJA.
CrangapTel  TEJNEBU3UOHHBIX  CHUTHAJIOB.
CnytHukoBoe  TeneBuaeHue.  KaOenbHoe
teneBujeHue U Murtepuer no sumHumam TB.
CoroBast  cBA3b. CHCTEMBI 3JIEKTPOHHOMU
Hapurauuu. Pagnonokamus.

Cellular. Electronic navigation systems. Radar.

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.

ITocmpexsusummepi / [locmpexeusumept/ Postrequisites

CaHJIBIK DJICKTPOHHUKA

udposas 31eKTpOHUKA

| Digital Electronics

bazoaprama scemexuici / Pykosooumens npozpammst/ Pro

rammemanager

Opazanunona JI.K.

Maprtsisatok FO.I1.

MartyniukYu.P.
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Paouomexnukanvik mizoexmep men cuznanoap / Paduomexnuuecxkue yenu u cucnanwt / Radio circuits and signals

OKy makcamot / Yueonasn uens | Purpose

IIOH DJIGKTP TI30EKTEpi MEH CcurHaim Oepy
CaJIaChIHJIaFbl MaMaHJBIKTBI ~UTepy  Ke3iHJe

TUcHUIUIMHA GOopMUpYeET MpodeccroHalbHbIe
3HQHUSI M yMEHUS  NPU  OCBOCHHUHU

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

Kociou OlTiM MEH JarapUIapabl | ClelManibHOCTH B oOiacTu snekrpuueckux | electrical circuits and signal transmission
KaJIBIIITACThIPAIbI IIeTEl M TIepeIayl CUTHAJIOB

Oxvimy nomuoiceci / Pezyiomamet o0yuenus / Learningoutcomes
Kypcrbi CoTTI asiKTaFraHHaH keiiin | [Tocsie ycmemHoro 3aBepimieHusi Kypca | After successful completion of the course,
olriManymbLIap odyuarommecst OyayT students will be
- CHTHAIIApAbl  MOIYJISLHUSUIAY  TYPJICPIH | - pa3iuyaTh BUIAbI MOIYJISIIIUU CUTHAIIOB - distinguish between types of signal modulation
KBIPATy - moHMMaTh IpeoOpa3oBaHue curHanoB B | - understand signal conversion in parametric and

- T[apaMeTpiiK  JKOHE  CBhI3BIKTBIK  €MecC
Ti30€KTeperi CUTHaIAapAbIH TYPJICHYIH TYCIHY
- CBI3BIKTHIK CY3TUIEP/IiH CHHTE31H KOPCETY

- JUCKPETTI CUTHAJAApIbIH MOJENIbJCPIH >KOHE
CaHBIK CY3TUIEPAIH CUHTE31H OLTy

- CBI3BIKTBIK  €MeC JKOHEe  IapaMeTpiiK
PannorexHukanbik Ti30eKTep apKBLIbI
CUTHAJIIBIH ©TY IapaMeTpJIepiH eCenTeH 3

- CaHJbIK CY3Y JITOPUTMIH ICKE achIpy

MapaMeTPUICCKUX U HETMHEHHBIX TIETISIX

- IOKa3bIBaTh CUHTE3 JIMHEWHBIX (PUIBTPOB

- 3HaTh MOJENH JHUCKPETHBIX CHUTHAJIOB W
CUHTE3 MUPPOBHIX PUIHTPOB

- paccuuTarth MapaMeTpPhl  MPOXOKICHUS
CUTHaJsa qyepes HEJMHEWHBIE u
napaMeTpUIecKre paaHoOTEXHUIECKUE TIeTIH

- peanu3oBaTh  ajJroOpuT™M  HHUQPPOBOIA
bunabTpanuu

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 / Ilpepexkeusumot / Prerequisites

DNEeKTPOHBIK TEXHUKA IpUOOpIapsl ‘

[Tpubopsl 27€KTPOHHON TEXHUKU

Components of electronic devices

Kypcmuvingoickauwa mazmynot / Kpamkoe codepracanue kypca/ Coursesummary

Monynauusnanrad curHangap. ChI3bIKTBIK €MeC
PaZMOTEXHUKAIIBIK Ti30€KTepaeri CUrHaigap/sl
TYPJCHAIPY. CBI3BIKTBIK napamMeTpIlik
Ti30€KTeperi CUrHai TYpPJICHIIpYJiepl >KULIIK
CBI3BIKTBIK CY3TUIEPIHIH CHHTE3 TEOPHSICHIHBIH
anemeHTTepi. Juckperri curHanmap. CaHIbIK
CY3Y NPUHIHMIITEP]

MonynupoBaHHbIE CUTHAJIBI.
[IpeoOpa3oBaHus CUTHAJIOB B HETUHEHHBIX
panuorexHuyeckux 1emnsx. [IpeoOpazoBanus
CUTHAJIOB B JIMHEHHBIX MapaMeTPUUYECKUX
LEeNsAX DJIEMEHThl TEOPHUHU CUHTE3a YaCTOTHBIX
JTUHENHBIX QUIBTPOB. J[UCKpETHBIE CUTHAJIBI.
[Tpuniuns! M¢poBoi GUIBTPALIH

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

bazoaprama rcemexuiici / Pykosooumensv npozpammut/ Pro

rammemanager

Opaszasimzosa JI.K. ‘

Banenrona A.1O.

Valentova A.Yu.
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Amomouik huzuxa / Amomnasn ¢puszuxa / Atomic Physics

OKy makcamut / Yueonan yenv/ Purpose

ATOMHBIH (U3HKAIBIK TEOPHUSCHIHBIH
KepiHicTepiH (HU3MKAIBIK KYOBUIBICTAD MEH
amanap apachlHIaFbl OalIaHBIC PETIHAE THICTI
MaTeMaTHKAIbIK  JICHICH/Ie  CUNATTaIFaHbIH,
NPAKTUKAJBIK TOXKIpUOE MEH SKCIEPUMEHTTIH
YKaIMbLIaybl OaKbUIAY PETIHAEMEHTEPYI.

YCBOEHHUE MPEACTaBICHUI buznyeckoit
TEOpHH aToMa Kak 00oOIieHrne HabJItoIeHuUS,
MPAKTUYECKOTO OMbITa U JKCIEPHUMEHTA,
H3JI0KEHHYO Ha COOTBETCTBYIOILIEM
MaTEeMaTHYeCKOM YPOBHE, KaK CBS3b MEXIY
(U3HYECKUMU SBJICHUSMHU M BEJIUYHHAMHU.

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

Kypcersl CTTI KeliH
OimiManymbLIap

- aToM (pU3HMKACHIHBIH HETI3Ti 3aHJApbIH KOHE
oJIapbIH MaTeMaTHUKAJIBIK OpHET1H TYCIHe 1

- Heri3ri (M3MKaIBIK KYOBUIBICTAPIIBI, OJapibl
0akpulay  JKOHE  HKCHEPUMEHTTIK  3epTTey
onicTepiH TyciHeni

-aTOM/IBIK-MOJICKYJIAJIBIK ~ JCHI'€He KBAaHTTBIK
KYOBLIBICTap Typajbl TYCIHIKKE Ue 00Ja bl

- KBAaHTTHIK (PU3UKAHBIH, aTOM TEOPHUSACHIHBIH
AKCIIEPUMEHTTIK HET13[IepiH TYCIHE];

- (U3MKaJIBIK MOJEIbAECP MEH TMIIOTe3alap/IblH

asiKTaraHHaH

ITocye 3aBepIeHns Kypca o0y4aroniuecs
oyayT

- IIOHUMMaTb OCHOBHBIE 3aKOHBbl aTOMHOM
(U3MKU ¥ UX MAaTEMAaTHYECKOE BhIpaKEHUE

- IOHUMaTh OCHOBHbIE (PU3UYECKHE SIBICHUS,
METO/Ibl ux HaOIr01eHU I u
9KCIIEPUMEHTAIILHOTO UCCIIEI0BAaHUS

- UMETBIIPEJCTABICHHE O  KBaHTOBBIX
SIBJIGHUSIX HA @aTOMHO-MOJIEKYJIIPHOM YPOBHE
- pa3dupaTbcsi B SKCIEPUMEHTAIBHBIX
OCHOBax KBaHTOBOW (PM3UKH, TEOPUU aTOMA; -
UMEThb  MPEJICTaBICHME O  IPaHULAX

After successful
students

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

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

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

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

completion of the course,

KOJJAHBUTy IIEKTepl Typadbl TYCIHIKKE HWe€ | IPUMEHUMOCTH (U3HUYECKUX MoOJelel u
0oJaIpI THIIOTE3
Ilpepexsuzummepi / Ilpepexsuzumot / Prerequisites
DJIeKTPOIMHAMHKA DJIeKTPOIMHAMHKA Electrodynamics
Kypcmoingvickauwa mazmynnt / Kpamkoe codepocanue Kypca/ Coursesummary
Bop Teopusicel, Oip 9MEKTPOHIBI aTOMHBIH | Teopus bopa, KBanrtoBas teopus | Bohr's theory, Quantum theory of one-electron
KBaHTTHIK TEOPUSCHI, KO IIEKTPOH]IBI aTOMIAp, | OJHOAIEKTPOHHOTO aToma, | atom, many-electron atoms, Molecules. Stimulated
MoJieKyanap. MaxkOypii coyneneny. KarrTel | MHOTO9IeKTpOHHBIE — aToMbl,  Momekyisl. | radiation. Solid state.

JCHC.

Beinyxaennoe usnyyenue. Tséproe reo.

Hocmpexeusummepi / [locmpexeusumol/ Postrequisites

Snponsik ¢pusnka, KBaHTTHIK MeXaHHUKa,
Korapsl sHEprus xoHe OenmeKkTep GU3nKachl

Snepnas ¢puzuka, KBaHToBas MexaHMKa,
@u3nKa BBICOKUX dHEPIHM U 3JIEMEHTAPHBIX
YaCTULL

Nuclear physics, Quantum mechanics, High energy
physics and elementary particles
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Bazoaprama scemexuwiici / Pykosooumens npozpammet | Programmemanager

Opazaiimnona JI.K.

‘ Hynckuii M.M.

Dunskiy M.M.
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Acmpogusuka nezizdepi / Ocnosvl acmpogusuku / Basics of Astrophysics

Oky maxcamul / Yueonan yenv/ Purpose

acTpo(U3MKaHBIH €cenTepl SICTEPIMEH, OHBIH
TapUXbIMEH KOHE OJIEMHIH FBUIBIMU OcitHEeCiH
KaJIBIITACTHIPYIaFbl MAHBI3IBUTBIFBIMEH TAHBICY

3HAKOMCTBO C 3aJadyaMd H  METOJaMHU
acTpopu3UKH, €€ UCTOpUEH U 3HAYCHUEM IS
bopMUpOBaHUs HAYYHON KapTHHBI MHpa

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

Oxvimynamuoiceci | Pesynemamotodyuenus | Learningoutcomes

Kypcersl CITTI KeiiH
OimiManymbLIap

- KelOip acTpodu3uKaNBIK ecenTep i mene i

- FaJlaMJIaFbl KEHICTIK-YaKbIT ayKbIMbIH TYCIHEI1
- acmaH JCHeNepiHiH maiiga Ooiysl  MeH
ABOJTFOIUSCHIH TYCIHEI1

- OJIEMHIH KYpaMbIH OiTeIi

- OYKUI oJIeMHIH KYPBUIBIMBI MEH 3BOJIOIUSCHI
TypaJIbl TYCiHIKKE He 00Ia bl

- aJJaMHBIH FaJlaM/IaFbl OPHBIH TYCIHEI1

- FBUTBIMU JYHUE TaHBIMFa He 00JaIbl

asiIKTaraHHaH

IMocne 3aBepuieHnst Kypca o0y4yaruiuecs
oyayT

- pewarhb
3aJ1a4yun

- TOHHMMaTh MPOCTPAHCTBEHHO-BPEMEHHBIE
MaciTadbsl Bo Beenennoi

- MOHUMATh MPOUCXOKIACHUE M SBOJIOLUIO
HEeOECHBIX Tell

- 3HaTh cocTaB Bcenennoit

- HUMETh IMPEICTABICHUE O CTPYKType H
9BOJIIONMHY BceneHHoM Kak 1eaoro

- IIOHMMAaTh MECTO YelIoBeKa BO BceneHnoi

- IMETh HAYYHOE MUPOBO33pPEHHUE

HEKOTOpbIE  acTpo(U3UUCCKHUEC

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

Kypcmuinkvickawa mazmynst / Kpamkoe cooepycanue Kypca/ Coursesummary

Kipicrie.  Actpodusukanarbl
aykbiMbl.  Coyne  mbrapy.  Paamanusiibix
TacekIManaay TEOPUSCHIHBIH Heri3zepi.
Actpoduszukanslk OakpuIaylIapAblH (PU3HUKaIBIK
[IEKTEYJIepi. Knaccukaimsik KOCMOJIOTHSI.
KapbikTelH ~ Tapamybl.  KpI3blT  BIFBICYBI.
Krnaccukanblk KOCMOJIOTHSIHBIH KUBIHIBIKTAPHI.
binimi ipi mMacmTaOThl KYpBUIBIMBI MEH OJEM.
Kynnezaap. XKannel mamimerrep. KypbuibiMbl
KOHE IBOMIOLUACHL. JKYJIIBI3/IbI 3BOMIOLUSHBIH
KaJJIBIKTaphl

KEHICTIK-YaKbIT

Beenenne.  IIpoctpaHcTBEHHO-BpEMEHHBIE
Macmtabel B actpopusuke. HM3myuenwue.
OCHOBBI  TEOpHHM TEpEeHOCAa  H3IIyYCHUS.

dusnueckue orpaHUYEHHs acCTPOPUINIECKUX
HaOmonenuit. Kraccuueckas KOCMOJIOTHS.
Pacnipoctpanenue ceera. KpacHoe cmenienue.
TpyaHOCTHM  KJIaCCMYECKOH  KOCMOJIOTHH.
Ob6pa3oBanue KpPYIHOMACIITaOHOMH
CTpyKTypbl Bcenennoi. 3Be3npl. OOmue
ceeaeHus. Ctpoenue u sBomronusa. OcraTku
3BE3JHOU DBOJIIOIINH

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

Hocmpexeusummepi / llocmpexeusumul/ Postrequisites

SAnponsik dhusuka, KBaHTTHIK MeXaHHKa, ‘

Anepnas ¢usuka, KBaHToBasi MexaHuKa,

Nuclear Physics, Quantum Mechanics, High
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XKorapsel sHEprUs KoHE OOMIIEKTep PUIUKACHI

@u3uKa BBICOKUX DHEPIUil U 3JIEMEHTApPHBIX
YaCTHIL

energy physics and elementary particles

bazoaprama scemexuiici / Pykosooumenw npozpammul/ Programmemanager

Opazaiimnona JI.K.

Jyuckuit M.M.

Dunskiy M.M.

31




4 4 kypc CTyJeHTTepiHe apHAJFaH JIEeKTHBTIK MIHAeP / DJIeKTHBHBIE JUCIUILIMHBI J1J1s1 cTyaeHTOB 4 Kypca / Elective

courses for 4th year students

Hoponwik puzuxa / Hoepnasa ¢puzuxa / Nuclear Physics

Oky maxcamul / Yueonan yenv/ Purpose

CyOaTOMJIBIK MHUKpOJNIeMIe OOJaThlH HETri3ri
SIIPOJIBIK-(PU3UKAIBIK KYOBUIBICTAPMEH, OJIAP]IbI
TEOPUSIIBIK  TYCIHY JKOHE OKCIEPUMEHTTIK
OakpLIay SIiCTepiMEH TaHbICY

3HAKOMCTBO  C  OCHOBHBIMM  SJIE€pHO-
(GU3NYECKUMHU SIBJICHUAMH, MPOUCXOISAIIUMHU
B Ccy0aTOMHOM MHUKpPOMHpE, METOJAMU HUX
TEOPETUUECKOTO OCMBICIICHUS u
9KCIIEPUMEHTAILHOTO HAOIIOACHHUS

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

understanding and experimental observation

Oxvimynamuoiceci | Pezynomamulooyuenus | Learningoutcomes

Kypcersbi CoTTI asIKTaraHHAH KeHin
olmiMaymbLIap
- MaTrepusiHbl YUBIMAACTBIPYABIH  SAPOIIBIK

NeHrelinae (U3NKAIBIK TPOLECTEPIIH KYPY
3aHJIBUTBIKTAPBIH TYKBIPHIMIAM 1B

- SAPONBIK (PM3MKAa MEH dJIeMEHTap OeIIeKTep
(GU3MKaChIHBIH ~ Ka3ipri mpoOieManapbl MeH
HIEHIJIMETEH MOcelleNiepl Typalibl TYCIHIKKE He
00ma bl

- PaauOAKTUBTUIIKTIH Kbl 3aHABUIBIKTAPBIH
TycCiHeni

- €CenTep/Ii meme i

- DJIeMeHTap OeNIIEeKTep/iH KIKTeTyiH >XoHe
oJIapJIbIH KacUeTTepiH Olienl

- 3aMaHayd FBUIBIMH amnmaparypaMeH >KYMBIC
1cTeim

- S7pO KYPBUIBIMBIHBIH HETI3T1 TeopHsiapbIMEH
TaHBIC OOJIABI

ITociie 3aBepiieHust Kypca o0y4yaromuecs
oyayt

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

- HUMETh [IPEJICTaBJICHHE O COBPEMEHHBIX
npobiemMax W HEpemEHHBIX Ipobiiemax
sepHON (Qu3uKe U (U3MKE 3IIEMEHTapHbIX
YacTHIL

- IOHMMAaTh
PaavoOaKTUBHOCTH
- pemarh 3aJ1a4u

- 3HaTh KJAacCU(UKALUIO 3IIEMEHTapHBIX
YaCTHUIl U UX CBOWCTBA

- pabotatb C COBpEMEHHOMU
anmnaparypoiu

- 3HaKOMBI C OCHOBHBIMH TE€OPUSMHU CTPOEHUS
anep

o0mye  3aKOHOMEPHOCTHU

Hay4YHOU

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 / Illpepexeusumut / Prerequisites

Actpodusuka Herizaepi, ATOMIBIK puU3HKa

| OcHoBBI acTpodusnkH, ATOMHas PU3HKA

\ Fundamentals of Astrophysics, Atomic Physics

Kypcmuinkvickawa mazmynst / Kpamkoe cooepycanue kypca/ Coursesummary

Kipicrie. SIapomapielH  Kypambl, KypbUibiMEl | Beenenne. ®msmka cocraBa, crpykrypsl u | Introduction. Physics of composition, structure and
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kKOHE  JUHAMUKAChl  (PU3UKACHI. O3apa
OpEeKeTTeCyMiH  ImKi  Kymrepi.  Sapossik
MoJieNbaep. SnponbK peakuusuiap (hU3MKachl.
ATOM SIIpONIAPBIHBIH  O6JIIHYl JKOHE CHHTE3I.
PagnoakTusTi bLABIpAY (du3nKachl.
PagnoakTHBTUTIK OHE HWOHIAYIIBI COYJICICHY
Typaepi. Saponblk — coyleneHyAiH ~— 3aTIcH
opekerTecyi. JjemeHTap OeJIIeKTep MeH
FApPBIITHIK cayienep. KommanOambl  sIIpOIBIK
busuka.

JUHAMUKHU  siiep. BHyTpusiiepHble  CHIIBI
B3aumojieicTBus. Snepueie Monenu. Pusuka
SIEpHBIX peakuui. JleneHne U CHUHTE3
aTOMHBIX sjaep. Dusznka paauoaKTUBHOIO
pacnmaga.  PagMOakTUBHOCTL W BHJBI
MOHU3UPYIOIIHNX W3JTyYEHUM.
BzaumopeicTBue SAEpPHBIX HU3IYYEHHH C
BEIIECTBOM. OJIEMEHTApHbIE YaCTUIBl U
KocMmuueckue Jyuu. llpuxnamnas siaepHas
(busmka.

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

bazoaprama scemexuwiici / Pykosooumens npozpammet | Programmemanager

Opazanunosa /J[.K.

‘ Hynckuit M.M.

| Dunskiy M.M.
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Keanmmuix mexanuka / Keanmoeaa mexanuka / Quantum Mechanics

Oky maxcamul / Yueonan yenv/ Purpose

CTyJIEHTTEpre KBAHTTHIK 3aHJapra OarbIHATHIH
KYOBUIBICTAP/IBIH (PU3HUKATIBIK TaOUFATHl TYpaJIbl
HAaKTBl TYCIHIK allybl KEpeK MHKPOJIEeM
3aHJIBUTBIKTApbl Typalibl TEPEeH TYCIHIK Oepy,
KBaHTTBIK npouecTepi MaTepUANCTIK
TYPFBIIaH TYCIHAIPYI YiipeHy

JaTh CTyJEHTaM TIJy0OKOoe IOHMMaHHE
3aKOHOMEPHOCTEH MHUKPOMHEpA, [IPU KOTOPOM
OH JIOJDKCH HOJIyYHUTh YETKOE MPE/ICTABICHHE,
0 ¢buznyeckoi pupoe SIBIICHHIH,
HNOMAYMHSIONIMXCS ~ KBAaHTOBBIM  3aKOHAM,
HAYYUThCS HMHTEPIPETUPOBATh KBAHTOBBIC
HPOLIECCHl C MATEPHATUCTUYCCKOM MO3UIIMU

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

Oxvimynamuoiceci | Pesynemamotodyuenus | Learningoutcomes

Kypcersl CTTI KeliH
OimiManymbLIap

- KBAaHTTBHIK MEXaHUKAHBIH HETI31 YFbIMIApbIH,
3aHJBUIBIKTApbl MEH MOJAENbAEPIH TY)KbIPbIMIAY
- KBAHTTBIK MEXaHMKa/Ja  KOJIJaHbLIAThIH
MaTeMaTHKaJIbIK anrmaparrap MEH
MaTeMaTHKaNbIK QMICTEepll KOJJaHy; - -
¢u3uKanbIK  KyOBUIBICTApbl,  MpOLECTEpl,
3aTTapAblH  (U3MKAIBIK KaCHUETTEPIH 3epTTey
KOHE KYH  mapameTpiiepiH  aHbIKTay; -
MaTEeMaTHKaJIbIK MOJAEIBIAEP KYpY, (PU3MKAIBIK
KyObUIBICTAD MEH TpOLECTepAl  3epTTeyaAiH
TEOPUSIIBIK KOHE CaHJBIK 9MIICTEPIH KOJJaHy; -
3aMaHayd KOMIBIOTEpIIK OaFaapiiamanap/blH

asiKTaraHHaH

IMocne 3aBepuieHnst Kypca o0yuyarwuiuecs
oyayT
- (¢opMyIMpoBaTh OCHOBHBIC  IOHSTHS,

3aKOHBI U MOJICIM KBAHTOBOM MEXaHUKHU

- TPUMEHATh MATEMAaTHYECKUH armapar u
MaTeMaTUYeCKUE METOJIbI, HCIOIb3YIOIIHUECS
B KBaHTOBOM MEXaHHKE;

- ucciuenoBaTh  (U3MYECKHE  SIBJICHUS,
MPOLIECChI, (PU3NYECKUE CBOMNCTB BEIECTB U
oTIpeJIeJICHUS TTapaMETPOB COCTOSTHUM;

- co3daBaTh MaTeMaTHYECKHE  MOJICIIH,
HpI/IMeHHTI) TCOpeTI/I‘-IGCKI/Ie U YUCIICHHBIC
METOJIbl MCCTe0BaHusl (PU3MUECKUX SBICHHIMA
Y TIPOIIECCOB;

Gomysr, i (usuKanbIK  MPOUECTEPAIH | . prjaery, cOBpEMEHHBIMH KOMITBIOTEPHBIMH

MaTEMATHKANBIK  MOJENH  KYPY — OMiCTEPiH | rnornanvaw;

KoJlAany - WCIOIb30BaTh  METOABI  MOCTPOEHHS
MaTeMaTHueckoil  Mojenu  (PU3MUECKHX
HPOLIECCOB

After successful
students will

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

completion of the course,

Ilpepexeusummepi / [Ipepexeusumot / Prerequisites

Actpodusuka Herizaepi, ATomablk pu3uka

| OcnoBsI acTpodusnkn, AToMHas HU3HKA

Fundamentals of Astrophysics, Atomic Physics

Kypcmuinkvickawa mazmynst / Kpamkoe cooepycanue kypca/ Coursesummary
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KBaHTTHIK TEOPHUSHBIH QJIFBIIIIAPTTAPBHI.
MUKpOOOIIeKTepAiH ~ KBAaHTTHIK ~ TCOPHSCHI.
MeHIIiKTi yHKUMSIIAp KOHE ONEepaTOpIIapIbIH
MEHIIIKTI MoHJEPi. ChI3BIKTHIK TapMOHUKAIBIK
OCHWJIIATOP  MOMEHT  ONEpaTopbl  JKoHE
HMMITYJILCTIH MEHIIIKTI MOMEHTI CyTeri Topi3ai
ATOM TEOpHUSACHI KBAHTTHIK MEXaHUKAIAFbI
Oipmeli  OenmIekTep  KYHMECIHIH  KBaHTTBHIK
MEXaHUKACBIHBIH KYBIKTAIFaH dicTepi

[Ipeanoceuiku KBaHTOBOM TEOPUHU.
KBanroBas Teopus MUKPOUYACTHIIBI.
CoOcTBeHHBIE (QYHKIIMM ©  COOCTBEHHBIC
3HAYEHUSI OIepaToOpOB. JIuneitnbIit

rapMoHuueckuii  ocuwuistop  Omneparop
MOMEHTa U COOCTBEHHBI MOMEHT HMITYJIbCa
Teopus BOJIOPOJIOTIOI00HOTO aroMma
[TpubnmxeHHbIC METOJIbI KBaHTOBOU
MexaHuku CHCTEMBI TOXKIECTBEHHBIX YaCTHIL
B KBAHTOBOM MEXaHUKE

Prerequisites of quantum theory. The quantum
theory of a microparticle. Eigenfunctions and
eigenvalues of operators. Linear harmonic
oscillator Moment operator and intrinsic moment
of momentum Theory of hydrogen-like atom
Approximate methods of quantum mechanics
Systems of identical particles in quantum
mechanics

bazoaphama scemexuiici / Pykosooumenw npozpammsl/ Programmemanager

Opazanunosa /J[.K.

JyHackuit M.M.

| Dunskiy M.M.
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Kozapwvt snepzus sncone 6onumexmep gusukacot / Puzuka évlcoxux Inepzuil u Inemenmapnvix uacmuy / High energy physics

and eleme

ntary particles

Oky maxcamul / Yueonan yenv/ Purpose

JJeMeHTap  OeJlmeKkTep  oJeMiHe  KeIIeH/Il
JTYHUETAaHBIM/IbI KAJBIITACTBIPY, OJAP/IbIH ©3apa
OpEeKeTTEeCyl KOHE e3apa OpeKeTTeCyi, Kazipri
JeHrenaeri MaTepus KYPBUIBIMBIHBIH
KYPBUIBIMBIH 3epTTEY

dhopmupoBaHue

MHPOBO33PEHUS
YacTHIl, ux
B3aMMOIIPEBPALICHNE,

Ha

KOMILIEKCHOTI'O
MHUp  3JIEMEHTapHbBIX
B3aUMOJIENCTBUE u
U3yUY€HUE CTPYKTYpYy

CTPOCHHUA MATCPHU HA COBPCMCHHOM YPOBHEC

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

Oxvimynamuoiceci | Pezynomamulooyuenusn | Learningoutcomes

Kypcersbi CoTTI asIKTaraHHAaH KeHin
olmiMaymbLIap

- MaTepHsIHbIH KYPBUIBIMBIH Ka3ipri JeHreie
TycCiHemi

- DJeMeHTap O6IIIEeKTEPIiH KIKTEIyiH >KOHE
ipremiesapa  OpeKeTTeCyJepliH  KacHeTTepiH
oineni

- Kazipri 3aMaHfbl TeXHHKada (pU3MKACBIHIA —
YAETKIIITEp TYCiHEeAl

- KBapKTap apachbIHIaFrbl
IMOTEHINAILIH aHBIKTANIBI
- JKOFaphl dHeprusiaap (U3NKACHIHBIH 3aMaHayu
MOceJIeTiepiHe Hazap ayaapajisl

@3apa  OpeKeTTecy

oyayT

COBpPCMCHHOM YPOBHC

MEXIy KBapKaMH

IMocne 3aBepuIeHust Kypca 00y4arommecst

- IOHUMAThb CTPYKTYPY CTPOCHHUEC MATCPUN HaA

- 3HaeT KiIacCU(PUKALUIO 3JIEMEHTApPHBIX
4acTUIl M  CBOicTBa  (DyHAaMEHTaJIbHBIX
B3aUMOIEHCTBUI

- paszOupaeTcsi B COBPEMEHHOW TEXHHKE
(u3MKe BBICOKUX dHEPTUN — YCKOPUTEISIX
- OmpeiensieT TOTEHIMAl B3aWMOJICHCTBHS

- OPUEHTHUPYETCS B COBPEMEHHBIX MpolieMax
(U3HMKHM 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,

Ilpepexsuzummepi / Illpepexeusumuot / Prerequisites

Actpodusuka Herizaepi, AToMablK pusuka

‘ OcHoBbl acTpopu3uku, AToMHast pusnka

| Fundamentals of Astrophysics, Atomic Physics

Kypcmuingvickaua mazmynst / Kpamxoe codeparcanue xKypca/ Coursesummary

Iprem e3apa opekerrecysiepaiH Kacuertepi. | CBoicTBa byHaameHTanbHbIX | Properties of fundamental interactions.
Korapsr SHEprus (U3MKACBIHBIH | B3aMMOJICHCTBHM. DKcnepuMeHTanbHas Oa3za | Experimental base of high energy physics.
IKCIEPUMEHTTIK 0Oa3acel. ©O3apa opekertecy | Gu3MKM BBHICOKMX dHepruii. Metoasl ananu3a | Methods for analyzing interaction processes. The
OpoIleCTEpiH  Tajjay  oiuicTepi.  3aTThIH | mporeccoB  B3ammoaeincTBus.  Crtpykrypa | structure of matter. Properties of quarks and gluons
KypeUlbIMBL.  KBapkTap MeH mmooHmapabiH | Mmatepun. CBOMCTBa KBapkoB M riooHOB u | and experiments on annihilation of electrons and
KacuerTepi KOHE AIIEKTPOHJIAP MEH | 9KCIIEPHMMEHTOB 110 aHHUTWJISIIIMU DJIEKTPOHOB | positrons. Big Bang Model. Exotic particles.
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MO3UTPOHIAPABI JKOI0 TaKipuOenepi. YIkeH
Kapouibic Mogeni. DK30THUKAIBIK OOIIeKTep.
Fapeiuteik coynenep. 21 facblparbl KOFapbl
SHEprusi GPU3NKACBIHBIH Macesenepi

1 1o3uTpoHOB. Monens bonsioro B3peisa.
Ok3otuyeckue yactulpl. KocMuueckue jryuu.
[Ipobnembl (¢u3MKH BBHICOKUX 3Hepruit 21
BEKa

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

bazoaprama scemexuiici / Pykosooumenw npozpammul/ Programmemanager

Opazaiimnona J1.K.

‘ Hynckuii M.M.

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

OKy makcamot / Yueonasn uens | Purpose

OuLTIM anmymibplIap/ia Ka3ipri 3aMaHfbl Oagamalnbl
SHEpPrusi KO3JepiH MNaijanaHy MepCIeKTHBACHI
cajachlHIa ouTiM MEH JIaF IbLIap bl
KAJBIIITACTRIPY, OYJ OJapJblH TEXHHKA MEH
TEXHOJIOTUSHBIH OChI OaFbITBIH JAMBITY YVIIIiH
KBI3METIH BIHTAIAHABIPYFa MYMKIHIIK Oepeni

¢dbopMupoBanue y 0OydYaromMXCsi 3HAHUU U
YMEHUU B obnacTtu IIEPCIIEKTUBBI
WCIIOIb30BAHUS COBPEMEHHBIX
IbTEPHATUBHBIX MCTOYHUKOB IHEPIHH, UTO
MO3BOJIUT CTUMYJUPOBATh UX JEATEIbHOCTH
JUISL Pa3BUTHUS 3TOTO HANpaBICHUS] TEXHUKU U
TE€XHOJIOTUH

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

Hamuosiceci / Pesynomamot 06yuenus / Learningoutcomes

Kypcersbi CITTI KeiliH
olmiMaymbLIap

- CTYIEHTTEpHAIH 3aMaHayu KaHapTbUIAThIH
JHEPrusi KO3JEPiHIH CHUIaTTamMallapbl  MEH
epeKLIeNiKTepi, oJapbl naiananyibIH
3aMaHayd oJicTepl, Oalamalbl YHEPreTUKAHBI
JaMBITy Mocesiesiepl MeH IepCleKTUBaIaphl
Typajsl OUTIMJIEPIH MEHrepyl

- DHEPTUsl SKOHOMUKAJIBIK TUIMIUIITIH apTThIpY
KOHE DHEpPrHus YHEMJEY MAcelelepiH MIenry
TYPFBICBIHAH OJapAblH KYpPbUIBIMBIHA Ka)KeTTi
e3repicTep/l 931pJey >KOHE €HTI3y MaKcaThIHJIa
KOJIJAaHBICTAaFbl  KYHelep  MEH  OJIapJIblH
AJIEMEHTTEPIH Tajijay Heri3iHae Oajamalbl
SHEpPreTUKa KOHJBIPFBUIAPBIH €CENTey KOHE

agKTaraHHaH

IMocae ycmemHoro
o0yyaromuecsi OyayT
- OBJAJCHME CTYJCHTaMH 3HAHUAMU O
XapaKTepUCTHKAX " 0COOEHHOCTSIX
COBPEMEHHBIX BO300OHOBIIIEMBIX MCTOYHHKOB
OHEpPrur, O COBPCMCHHBIX MCTOAAX HX
UCIOJb30BaHUs, po0IeMax M MepCreKTUBAX
pa3BUTHS AIbTEPHATUBHON SHEPrETUKH

- OCBOGHHE METOAOB pacuéra YCTaHOBOK
aﬂBTepHaTHBHOﬁ OHCPICTUKU M OLCHKH HX

3aBeplIeHHsl Kypca

3¢ HeKTHBHOCTH Ha 0aze aHanu3a
CYIIECTBYIOIUX CHUCTEM H WX JJIEMEHTOB C
LEJIBIO pa3paboTku u BHEJPEHUs

HEOOXOIMMBIX U3MEHEHH B UX CTPYKTYpE C
MO3ULMH TOBBIIEHUS YHEPTOIKOHOMUYECKOU

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

completion of the course,

oJapbIH THIMIUTITIH Oaranay oficTepin urepy | apdekTuBHOCTH ©  pemeHuss  Bompocos | and directions in the improvement of energy
- OTaHABIK JKOHE IMIETEeNAIK ToXipuOene | sHeprocOepekeHus systems based on renewable energy resources in
’KaHAPTHUIATHIH SHEPrus pecypcrapsl | - (dopmupoBaHre MoHMMaHus ocHOBHBIX | domestic and foreign practice, the development of
OasacwIHIa JHEPTETUKABIK Kyhenepal | TeHASHIUH 51 HarpaBJICHUN B | the ability to objectively assess the advantages and
KeTUIIIpyaeri Heri3ri ypaicrep MEH | COBEpIICHCTBOBaHMH 3HepreTudeckux cucteM | disadvantages of such systems and their elements,
OarpITTap/bl TYCIHY/II KaJBINTACTHIPY, OCBhIHAAN | Ha 0Oa3e BO300HOBIsIEMBIX dHEpropecypcoB B | both domestic and foreign

Kydermep  MEH  OJIapJblH  JJIEMEHTTEPIHIH | OTeYeCTBEHHOW M 3apyOekHo# mpaktuke, | - Know the application areas of modern energy
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apTHIKIIBUIBIKTAPBI MeH KEMIIUTIKTEPiH
00BEKTHBTI Oaranay KaOUIeTiH 1aMbITy

- Kasipri 3aMaHfbl SHEprus Ke3AepiH KOJJaHy
cayaJiapbiH 0Ty

TaKuX CHUCTEM H

HNCTOYHHUKOB SHCPIruun

ux

pa3BHTHE CIIOCOOHOCTH O00BEKTUBHO
OILICHMBATh MPEUMYIIECTBA W HEJOCTATKH

9JICMCHTOB, KakK

OTCYCCTBCHHBIX, TaK U Sap}I6e}KHBIX
- 3HaTh 00JacTU MNPUMCHCHUA COBPECMCHHBIX

sources

Ilpepexsuzummepi / Illpepexsuzumot / Prerequisites

Tannmay omicteMeciHiH (U3UKAIBIK HETi3aepi,
TypMBICTBIK 3JIEKTPOHUKA

dusndeckrue OCHOBEI METOJ0B aHAaJIM3a,
briToBas OJICKTPOHHKA U SJICKTPOTCXHHUKA

Physical basics of analysis methods, Consumer
electronics

Kypcmuvingvickawa mazmynot / Kpamkoe codeprcanue kypca/ Coursesummary

JKanapTbuiaTbiH JKOHE YKaHAPTHUIMANUTBIH
sHeprus ke3aepi. KyH sHeprusceiH maiiganany.
XKen omektp craHnusapel. ['eoTepMainibIK
SHEPTHS. buomacca SHEPTHSICHI. Kimmi
©3CH/ICPIIH YHEPTHUSChL. DHEPTHUSHBI KUHAKTAY
XKoHE Oepy

Bo3oOHoBIIsIEMEBIE

sHeprun  ComHia.

n

HCTOYHHKH OHCPI'Uu.

HEBO300HOBIIIEMBIE
Hcnonw3oBanue

Berposneprernueckue

YCTQHOBKH. I'eoTepmanbHast SHEpIusl.
OHeprus Ouomacchl. DHEpPrusi MaybIX peEK.
AKKyMyJUpOBaHME U Nepejiauya 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

Hocmpexsusummepi / [locmpexsusumat/ Postrequisites

JIMTITOMIBIK KYMBIC

| nmmomuas paGora

| Thesis

bazoapnama scemexuiici / Pykosooumens npozpammst/ Programmemanager

Opazanunona JI.K.

| Banenrosa A.IO.

Valentova A.J.
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dnekmponowvlk mexuuka namepuandapvl / Mamepuanwt 3nexkmponnou mexnuku / Materials of electronic equipment

Oky maxcamul / Yueonan yenv/ Purpose

DNEeKTPOHIBIK  TEXHHKAa MarepuaagapbiabiH | PopMupoBaHue MOHMMaHHsA O coBpemeHHOM | Formation of understanding about the current level
Kasipri Jamy JIGHredi Typaybl, COHJai-aK | ypOoBHE pa3BHTHsi MaTepuaioB aiekrponHoii | Of development of electronic technology materials,
CBIPTKBI acepiepIin acepiHeH OCHI | TEXHMKH, a Takke 00 ocHOBHBIX (usuko- | as well as about the main physical and chemical
MaTepuaijapaa OoJaThlH  HEri3ri  (u3MKa- | XUMUYECKHX TIpolieccax, MPOUCXOAAIIMX B | Processes occurring in these materials under the
XMMUSJIBIK ~ T[POLECTEp  Typajibl  TYCIHIK | 9TMX Marepuanax moj siausHuem BHemHux | influence of external influences
KaJIBIITACTBIPY BO3JEHCTBUHI

Oxvimy namuorceci / Pesynomamut 06yuenus / Learningoutcomes
Kypcrbi CoTTI asiKTaFraHHaH keiiin | [Tocsie ycmemHoro 3aBepimieHusi Kypca | After successful completion of the course,
olriManymbLIap o0yuarommecst OyayT students will be
- TEPMHUHOJIOTHSHBI, HETi3ri YFBIMIAp MEH | - 3HaTh TEPMHUHOJIOTHIO, OCHOBHBIC IOHATHA U | - Know  terminology, basic concepts and
aHbIKTaMaJsap/pl Oiy; OIpEICIIEHNUS; definitions;
- 3aTTap KYPBUIBIMBIHBIH HETI3/IEPiH, OOIICKTep | - IOHMMATh OCHOBBI CTpOCHHs BemiecTs, | - understand the basics of the structure of
apachIHIarbl e3apa OpEKeTTEeCY | XapaKTepUCTHKH B3auMOJAEHCTBUsA Mexay | substances, the characteristics of the interaction
cHIaTTaMaliapbiH TYCIHY, YaCTHIIAMH, between particles,
- - oTKi3riu, YKapTeuail ©TKI3rill, AUICKTPIIK | - 3HATbKIaccu(uKanuio, xapaktepuctuku u | - - know the classification, characteristics and
’KOHE MAarHUTTIK MaTepualiapJblH JKIKTEIyiH, | 00JlacTH  TNPUMEHEHHs  NPOBOJHUKOBBIX, | applications of  conductive, semiconductor,

cUMaTrTaMajapblH KOHE KOJJIaHy cayajapbiH
oury.

- Oenrimi  3aHAapAbl, TeopHsUlap — MeEH
3aHIBUTBIKTAP/IBI KOJIJIaHA OTBIPHII, SJICKTPOH/IBI
TeXHHKAa MaTepualIapblHbIH CHUIIaTTaMalapbiH
ecenrey

- OJKYMBIC Ke3iHJIe¢ AaHBIKTaMaJbIK KOHE OKY
onebuerTepiH maiganaHy; Oacka  KaxeTTi
aKmapar kesjepiH Tal0y KOHE OJIAPMEH KYMBIC

MIOJIyIIPOBOJTHUKOBBIX, JTUAIEKTPUYECKUX U
MarHMTHBIX MaTEpUaJIOB.

- pacCUUTHIBAaTh XapaKTEPUCTUKU MaTEpHAaIOB
ANEKTPOHHON TEXHUKHU, IPUMEHSS U3BECTHBIE
3aKOHBI, TEOPUU U 3aKOHOMEPHOCTHU

- UCIOJIb30BaTh MpU paboTe CIPaBOUHYIO U
yueOHyl0 JIUTepaTypy; HaXxoIuTh Jpyrue
HEO0OXOIUMBbIE HCTOYHUKUA HUHGOpMallUUu U
paboTaTh ¢ HUMHU;

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

ictey; - 0000111aTh " uHTepnpeTHpoBats | in the properties of electronic equipment materials
- aJBIHFAH HOTIDKENIEpHl IKalIbliay >KOHE | MOJY4YEeHHBIE Pe3yibTaThl; under the influence of external factors

TYCIHIPY; - TMpUMEHATh TONy4YeHHBIE 3HaHWMsA Ui | - conduct experimental studies of physical
- CBIPTKBI (baxTopiapIbIH ocepiHEH | MPOTHO3MPOBaHMs ~ HW3MEHeHusi  cBoicTB | phenomena, processes, physical properties of
DIEeKTPOHIBIK TEXHHKA MaTepHaIapbIHBIH | MATEPHAIOB  JJIEKTPOHHOM TexHukd moj | substances and determination of state parameters
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KACHETTEPiHIH ©e3repyiH OoJpkay YVIIIH ajFaH
OLTIMIEpIH KOJIIaHy

- (usukanplKk KyOBUIBICTApFa, MPOIECTEPTe,
3arTapAblH  (U3UKAIBIK KACHUETTEPIHE IKOHE
KYWIepaig napaMmeTpliepin
AKCIEPUMEHTTIK 3epPTTEYJIep XKYPrizy

aHBIKTayFa

BIIUSTHUEM BHEIIHUX (aKTOPOB

- IPOBECHUTD IKCTIEPUMEHTAIILHBIE
HCCIIEIOBaHUS buznuecKux SIBJICHUH,
MPOIIECCOB, (PU3MUECKUX CBOWCTB BELIECTB U
OTIpeIeJIeHUs TTApaMETPOB COCTOSIHUI

Ilpepexsuzummepi / Illpepexsuzumot / Prerequisites

Tannmay omicTemeciHiH (pU3MKAIBIK HET131epl,
TypMBICTBIK 3JIEKTPOHUKA

dusndeckrue OCHOBEI METOJ0B aHaJIM3a,
briToBas OJICKTPOHHKA U SJICKTPOTCXHHUKA

Physical basics of analysis methods, Consumer

electronics

Kypcmoinkoickawa mazmynst / Kpamrkoe cooepacanue Kypca | Coursesummary

DNEKTPOHIBIK TEXHUKAHBIH Heri3ri | OCHOBHBIE MaTepHuabl 3JIEKTPOHHOU
MaTtepuanaapsl. OTKi3rimTepaeri (U3MKaIbIK | TEXHUKH. dusnyeckrue  IpoOLECCHl B
nporecrep. OTKi3rim Marepuanaap. JKapTeutaid | mpoBoaHuKax. [IpoBOIHUKOBBIE MaTEpHAIIBL.

OTKI3rilmTepaeri (bu3HUKaIBIK npouecrep. | Pusnyeckne Npoueccsl B MOIYHIPOBOJHUKAX.
Kapreutai OTKI3TIMI Marepuanaap. | [lonynpoBoaHuKoBEIE MaTepUAJIBL.
Huodnextpukrepaeri  gusukanslk —npouectep. | usnueckue MPOHECChl B AUAJICKTPHUKAX.
JvdnexTpIrik MaTrepuaiaap. MarautTik | JImdnekrtpuueckue matepuansl. Dusmdeckue
MaTepuanaapAarbl  (GU3MKAJIBIK  MpOLECTep. | MPOLecchl B MarHUTHBIX — MaTepualax.

MarsuTTik Matepuasiap

MarsHuTHbIE MaTEPHUAIIbI

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

Conductor materials.
semiconductors.

in conductors.
processes in

bazoapnama scemexuiici / Pykosooumenv npozpammst/ Prog

rammemanager

Opazanunona J[.K.

‘ Maprteiatok FO.I1.

MartyniukYu.P.
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Paouomexnuxa doitvinua npakmuxym / Ilpakmuxym no paouomexnuxe / Practice radio engineering

Oky maxcamul / Yueonan yenv/ Purpose

Ka3ipri 3aMaHfbl OaraapiaMaliblK KaMTaMachl3
€Tyl TaiilaiaHa OTBIPHIN, PaJUOICKTPOH]IBIK
KYPBUIFBLIAPIbI azipiey, MOJICTIBJICY,
MOHTXKJAy XOHE PETKE KENTIpy JaFIbUIapbiH
MEHIepy

OBJIaJIcBaHHE HaBbIKaMU pa3paboTku,
MOJICJIUPOBAHUS, MOHTAa)Xa M HaJaXUBaHUSA
PaAMOAIEKTPOHHBIX YCTPOICTB c
HCII0JIb30BaHUEM COBPEMEHHOTO
IPOrpaMMHOT0 o0ecreueHus

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

Hamuceci / Pezynomamot 0oyuenusn / Learning outcomes

OKbimy
Kypcersbi CoTTI asiIKTaFaHHAH KeHin
olmiManymbLiap
- JJIEKTPOHMBIK KYPBUIFBIHBI jK00aliay, d3ipiey
KOHE OHIIPYIIH TEXHOJOTHSUIBIK  Ti30eriH
TYCIHE/I;

- aBTOMATTaHJBIPBUIFaH KoOanay >KyHenepiH
naiiianasa OTBIPBIN, CXeMajapisl Kobajay
OMICTEpiH MEHTepei;

- BJIEKTPOH/IbI JKa0IBIKTBI KYPY 9/iCTEpl Typajbl
TYCIHIKKE U€ 00JIajbl;

- PDA-na akaynbIKTapael Taly >KOHE OJapiabl
KOSI aJIaIbl;

- PaZMO’JIEKTPOHABIK KYPBUIFBIIAPABIH KYMBIC
icTey TapaMeTpiiepiH CbhIHM Oaranay >KoHE
oJIapbIH HET131He KOPBIThIH/IBI XKacail anapl;

- Oacnma matajmapblH 93IpJey JKOHE Kacay
o/licTepiH MEHrepe/Ii;

IlocJie 3aBepiIeHUs1 Kypca ody4yarouiuecst
oyayT

- TIOHMMAaTh TEXHOJOTHYECKYI0 IEHOUYKY
IIPOECKTUPOBAHUS, pa3paboTku u
W3TOTOBJICHUS 3JIEKTPOHHOTO YCTPONCTBA;

- BJIQ/ICTh METOJIaMH MPOCKTUPOBAHUS CXEM C
ucnons3oBanuem CAIIP;

- UMEThb TMpEACTaBIE€HHWE O METOAMKAX
HaJIaXKMBaHUS PasvoOdIIEKTPOHHON
anmnaparypsl;

- IPOBOJUTH IIOUCK HeHcIpaBHocTel B POA u
YCTPaHSATh UX;

- KPUTHYECKM  OLEHUBaTh  IapaMeTphl
(GyHKIMOHUPOBAHUS PaAMOAIEKTPOHHBIX
YCTPOMCTB U J€JIaTh BBIBOJ HA UX OCHOBE;

- BIaAeTb MeToJamMu  pa3paboTKu W
U3TOTOBJIEHUS IIEYaTHBIX I1JIaT

After successful
students will be

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

- own methods of designing circuits using CAD;

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

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

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

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

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

completion of the course,

- PagruO3IeKTPOHIBIK KYPBUIFBUTAPJBI | - HMETh  MPEACTaBICHHE O  METOoJax
MOJICNIBJICY ~OMICTepi Typaibl TYCIHIKKE W€ | MOACTHPOBAHUS PaIMOdICKTPOHHBIX
0oJabI YCTPOWCTB

Kypcmuinkvickawa mazmynot / Kpamkoe codepacanue kypca | Coursesummary
Kipicie. PaanosnekTpoHasik Ti30ekTep MeH | BBemenwe. Pammosnexktponnsie memu  u | Introduction. Electronic circuits and systems.
xyhenep. Pamnosnementrep. Paguosnementrep | cucrembl. Paamosnementsl. Ilpoxoxienue | Radioelements. Passage of signals through
apKbUIBI  CHTHAIAAPABIH  OTyi. JEKTPOH/BI | CHTHAIOB gyepes paguodnemenTtsl. | radioelements. Electronic vacuum and gas-filled
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BAKKYM/Ibl JKOHE T'a3 TOJTBHIPBUIFAH AJIEMEHTTED.
XKaprbutaif  eTKi3rimiTep  KOHE  OJapAbIH

KacHueTTepi. Tpan3uctopbiH KOCBLITY
cxemasapbl MEH KYMBIC pexUMICPI.
backapyribt p-n aybICyMCH epic

TpaH3ucTopaapbl.  Kymeutkimrep.  Opeker
npuniuni.  ['eHepatoprnap.  AMITIHTYAAJIBIK
KULTIK KoHE (ha3alIbIK KUIIIK CHUIIaTTaMallaphl.
Onepanusnelk KymenTkim. Pamgumoxabap sxoHe
paauo  Kabbuimay.  MMmynecTik  TeXHUKa
aJIeMeHTTepi. bucTabmnbai  ysAmBIKTap MeEH
tpurrepnep. UImuar  tpurrepi.  CaHAbIK
KYPBUIFBUTAPIBIH HETi3ri cxemanapbl. CaHIbIK
ANEKTPOHUKA.  AKHapaTThl  OHIEY  MeEH
CaKTaYAbIH YIEKTPOHBIK KYPBUIFBLIAPHI.

ONEeKTpOHHBIE BaKKyMHBbIE u
ra30HaIlOJIHCHHbBIE 3JIEMEHTHI.
[TonynpoBoanukn u ux cBoiicTBa. Cxembl
BKJIIOUEHUSI U PEKUMBI pabOThl TPaH3UCTOPA.
[ToneBbie TPaH3UCTOPHI C YHPABISIOMIIMM P-N
nepexonom. Ycuiutenu. [IpuHiun neicTpus.
'eneparopsl. AMIUIMTYAHO YacCTOTHBIE H
¢dazoBo YaCTOTHBIE XapaKTEPUCTUKH.
OneparmonHslii ycunurenb. Panguonepenaua
U paguonpueM. OJIEMEHTbl HUMITYyJIbCHOU
TEXHHUKHU. bUCTaOUIbHBIC SUYCHKU U TPUTTEPEHI.
Tpurrep  Imuara.  OCHOBHBIE  CXEMBbI
U POBBIX YCTPOMCTB. [udposas
JJEKTPOHUKA.  DJIEKTPOHHBIE  YCTPOWCTBA
nepepadOTKU U XpaHEHHs HH(OPMAIIHH.

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.

Bazoapnama scemexwici / Pykosooumenv npozpammot | Programmemanager

Opazanunona JI.K.

‘ Maptsintok HO.I1.

| MartyniukYu.P.
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J1eKmpon; IKA OOUBIHIA NPAKMUKYM CMUKYM N0 INeKmpPOor /] racti ] ineeri
Inekmpomexnura douvinuwia npakmuxym / IIlpakmuxym no anekmpomexnuxe / Practiceelectricengineering

Oky maxcamul / Yueonan yenv/ Purpose

AJIEKTP  MAallWHAJIApBIHBIH  Ti30EKTepiHaeri
mporecTeplai  TYCiHyre — JKoHE  Taljayra
MYMKIHIIK OepeTiH TEOPHSITBIK JKOHE

MPAKTUKAJIBIK O1TIMI1 KaJIBIITACTHIPY

(dbopMupoBaHue TEOPETUUECKHUX u
[IPaKTUYECKUX 3HAHWM, 0OecreynBaroue
BO3MOXXHOCTh TOHMMATh M aHAJIU3UPOBATH
IIPOLIECCHI B LIEMSAX IEKTPUUECKUX MAIUH

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

Oxvimy

namuoiceci / Pesynomamot 06yuenus / Learningoutcomes

Kypcersl CTTI KeliH
OimiManymbLIap

- JJICKTP KYPBUIFBUIAPBIH TAJIIAY/IbIH MaHBI3IbI
caHABIK KOXPOHUIMEHTTEpI MEH OJICTepiH
TYCiHei,

- DJJIGKTp Ti30€KTepi MEH 3JICKTPOMArHUTTIK
epICTEP/Ii ecenTey SMICTePiHIH MaTEeMATUKAIIBIK
anmnapaThlH KOJIaHAbI;

asiKTaraHHaH

- DJIGKTPOHJIBIK  Ti30€KTEpAiH, TOKTapAbIH,
KEepHEY/IiH, KYaTThIH napameTpJiepin
KYpPacTelpy, OKYy  JKOHE  OKCIEPUMEHTTIK
aHBIKTAUIbI;

- - aKmapatTel KOpFayAblH OaraapiiaMalibIK,
OargapiaManblK-anmapaTThIK KypaJgapbiH
Oarray, peTTey *KoHe KbI3MET KopceTy OOWbIHIIA
KYMBICTBI YKOCTIAPITAN B JKOHE
YMBIMAACTBIPA/IBL;

- KYPBUIFBUIAPABI OpHATY, OanTay >koHe KbI3MET
KepceTy, KociOu JaMyAblH ©31HAIK >KYMBICHL,
TOMTa JXYMBIC ICTey, MIEHIM KaObUIIay, ChIHH
oiiylay, 3epTTey aJITOPUTMICPIH JKacay IMKoHE
KYPBUIFBUIAD MEH KYPBUIFbIIapFa TEXHHKAIBIK
KBI3MET KOpCeTyJl TaHAay JarJabliapblHa He
0oJ1a b1

IMocse ycmemHoro
o0yuarmuecs OyayT
- TIOHMMATh Ba)XHEHUIIHE KOJINYESCTBECHHEIC

3aBeplIeHUs Kypca

COOTHOILLUEHUS u METO/BI aHaJn3a
JJEKTPOTEXHUYECKHUX YCTPOUCTB;
- NPUMEHATh MAaTEMaTUYECKUI  ammapar

METOJIOB pacueTa 3JIEKTPUYECKUX LeNned U
JIEKTPOMArHUTHBIX MOJICH;

- COCTaBJIATb, YUTATb W OSKCICPUMCHTAJIBHO
OTIpeIeNIATh NapaMeTphl AIEKTPOHHBIX CXEM ,
TOKH, HANPSKEHUS, MOLIIHOCTH;

- IUTAHUPOBATh U OPraHU30BHIBATH PabOTy IO
HaCTpOWKe, peryJIMpOBaHUIO u
00CITy’)KUBaHUIO TIPOTPAMMHBIX, TPOrPAMMHO-
armapaTHbIX CPCACTB 3alUThI I/IH(l)OpMaIII/II/I;

- 00aaTh HaBBIKAMU PabOTHI O YCTaHOBKE,
HacTpolke | OOCITYXUBAaHUIO YCTPOMCTB,
CaMOCTOSITEIIbHOU paboThI,
npoddheccuoHaIbHOTO pa3BUTHS, PaOOTHI B
KOMaHJie, IPUHATHUS PEIICHUH, KPUTUIECKOTO
MBIIIJICHUS, COCTaBJICHHUA AJITOPUTMOB
UCCIIEIOBAaHUSI M MOJ00pa TEXHUYECKOTO
o0CITyKUBaHUS yCTPOUCTB U MPUOOPOB.

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;

- bhave 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,

Kypcmuinkoickawa mazmynst / Kpamrkoe cooepycanue xkypca | Coursesummary
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OnekTp enmiey acmantapbl. TypaKThl TOK Kelici
OOMBIHIIIA DJIEKTP IHEPTusichiH Oepy. TypakTs
J)KOHE alHBIMAaJIbI TOKTApJAblH CBbI3BIKTBI 7KOHC

CBI3BIKTHI ~ eMmec  TizOekTepi. Ymr  da3zansl
Tiz0ekTep. DnekTp Ti30eKTepiHaeri  eTmeni
pouecTep. Tpancdopmaropiap. RC

aJIeMeHTTepl 0ap TYpakThl TOK Ti30erinaeri

DnexTpousmepurenbHbie mpuodopsl. [lepenaua
JNEKTPUYECKOM  DHEPrUH 0  JHMHHUH
IIOCTOSIHHOTO TOKa. JINHEWHbIE U HEJIMHEHBIE
LENU IOCTOSSHHOTO M IIEPEMEHHOIO TOKOB.
Tpexdazubie nenu. IlepexonHpie MpoLeccH B
UIEKTpUUeCKUX uensx. TpaHcdopmaTopsl.
HccnenoBanue nepexoAHbIX IIPOLIECCOB B

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.

oTIeNl TMpolecTepAl 3epTrTey. ACHHXPOHABI | IENU MOCTOSAHHOTO Toka ¢ RC-anemenTamu.
MallgHasap. ACHHXPOHHBIC MAIITUHBI.
bazoapnama scemexuiici / Pykosooumens npozpammst/ Programmemanager
Kanakos B.A. \ Kanakos B.A. Kalakov B.A.
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Muxponpoueccopnvik mexuuxa / Mukponpoueccopuas mexuuxa / Microprocessor technology

Oky maxcamul / Yueonan yenv/ Purpose

3amaHyH KypaJlJapblH IaianaHa OTBIPHIIN, Oip
OEM Herizigae KypbUIFBUIAP/BI
MOJICTIb/ICY

KPUCTaJbI

Kypy, Oarmapiamanay
JIaF IbUTAPBIH KAJIBIITACTHIPY

KIOHEC

(dbopMupoBaHue HaBBIKOB MOCTPOCHUS,
MpOrpaMMHUPOBAHUS U MOJCIHPOBAHUS
YCTpOHCTB Ha 6a3e 0THOKpUCTAIbLHBIX OBM ¢
WCIIONB30BAHUEM  COBPEMEHHBIX  CPEJICTB
pa3paboTKu

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

OKbimy

Hamuceci / Pezynomamot 0oyuenusn / Learning outcomes

Kypcersbi CITTI KeiliH
olmiManymbLiap
- 0ip kpuctangel OEM  kommbroOTepaepaiH

(MHKpPOKOHTpOJIJIEPIIEP/IiH) KYMBIC TPUHIUITIH,

asgKTaraHHaH

ONIApJIbIH JKYITACy OIICTEPiH, SKCIEPUMEHTTIK

JepeKTepAl KUHAKTAY MCH CaHABIK OHJICYI
TYCIHE/I;

- MUKPOKOHTPOJUIEPJIEPAl KOJJaHa OTBIPHIIL,
cxeMamap/sl xKolanay 9/1icTepiH KoJIJaHabl;

- KOPCETIITeH KOCBIMIIIaFa apHaJFaH
MUKPOKOHTPOJUIEpIEPl TaHAay oiCTEMECIH
KOJIJTaHA/IbI;

- MHUKPOKOHTpOJIIepiepi
Oenriney Kyienepin TyCiHeIl;
- TYPJECHIIPTiTePIiH oenrini 6ip
MUKpPOKOHTPOJUIEpPJIEPIHIH HaKThl JKarJaiiapnaa
KOJITAaHBUTYBIH CHIHM Oaraiaiifibl;

- MEKPOKOHTPOJUIEPIIEP YIIiH OaFaapiaManapabl
o3ipJiey 9MicTepiH KOJMAaHA b,

- MEKPOKOHTPOJIJIEP KYPBUIFBUIAPBIH MOJIENBICY

TaHOanay KoHE

IlocJie 3aBepiIeHUs1 Kypca ody4yarouiuecst
oyayT

- MOHUMATh
OJTHOKPHCTAJIbHBIX OBM
(MHKPOKOHTPOJLIIEPOB), METO/TBI ux
COTPSDKCHMSI C JaTYUKAMH, HAKOIUICHHUS U
nudpoBoii 00pabOTKH SKCHEPHUMEHTAIBHBIX
JaHHBIX;

- TIPUMEHSATh METOJbI IPOEKTUPOBAHUS CXEM
C MCTOJIb30BaHHEM MHKPOKOHTPOJIIEPOB;

MIPUHIIUTL paboTsI

- HUCHOJb30BaTh  METONUMKH  BBIOOpa
MHUKPOKOHTPOJIIIEPOB noJ yKa3zaHHOE
IIPUMEHEHHUE;

- TOHUMaThb CHUCTEMbl MapKUPOBKH H

0003HaYeHHUSI MUKPOKOHTPOJIEPOB;

- KpUTUYECKN OLIEHUBATH MPUMEHUMOCTh TEX
I MHBIX MUKPOKOHTPOJIIIEPOB
npeoOpa3oBaresieil B KOHKPETHBIX yCIOBUSIX;
- IPUMEHSTh METO/bI Pa3pabOTKU MPOrpamMm
JUISI MUKPOKOHTPOJUIEPOB

oficTepi Typalibl TYCiHIKKe he OOIaIbl. - UMeTh MPEJCTaBIEHHE O  METOoJax
MOJICITUPOBAHUS MHUKPOKOHTPOJIICPHBIX
YCTPOMCTB;

After successful
students will be

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

- apply methods of designing circuits using
microcontrollers;

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

- understand the marking systems and designations
of microcontrollers;

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

- apply methods of developing programs for
microcontrollers

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

completion of the course,

Kypcmuinkoickawa mazmynst / Kpamrkoe cooepycanue xkypca | Coursesummary
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MUKpONpPOLIECCOPNIBIK ~ TEXHMKAa  Heri3zepi.
MUuUKpOKOHTpOJIIEPIICPIAIH pei
MUKPOIPOIIECCOPIIBIK OacKapy KyHelepiH Kypy,
aKnapaTThl )KHHAY JKOHE OHJCY Kypaibl peTiHje.
MUKpOKOHTPOJUIEPICPAIH ~ JAaMy  TapHXbl.
MUKpPOKOHTPOJIIIEPJICPAIH HETI3rl  TYKbIMJIAC.
Exinik apudmeruka nerizgepi. Cangap MeH
eKUTIK apu(METHKaHbIH eKUTIK OCHHEeCIHIH
Heriznepi. Canay xyiieci. XKikrenyi. ByTin xone
OeJex caHap bl ayJapyabiH HEri3ri
epexenepi.Ekimik  xonrarel  Tepic  OyTiH

caHap bl YCBIHY. Korapsl TIDIIIIK
apudmeTnkacel. ©3repMeni HYKTEI CaHIapablH
apu(pMETHKACHI. CanpapabiH EKLITIK

KOPCETUTyiHIH MBICAIIapbl JKOHE OJapAaFrbl
apupmerukanslk amangap. AVR  Tykeimzaac
MUKpPOKOHTpoJuiepiaepl.barnapinamMa KypbuibIMbI
yuiH C Tutl. AWHBIMajJbLIap XOHE JEpPEeKTep
Typiepi. Maccusrep. Mopayabaep.  Luka
oneparopiapsel. [llaprTer oneparop. Bekropnap
XKoHEe  y3umic  eHjerimrTepi.  Y3UTicTepIiH
0OacCBhIMJIBIKTAPHI. Y3imic OHJICTIITEPIHIH
MBICAJIAAPBI

OCHOBBI MUKPOIIPOIIECCOPHOM TeXHUKHU. Poiib

MHUKPOKOHTPOJUIEPOB, KaK CpeicTBa
MMOCTPOCHHUSI MHKPOIPOIECCOPHBIX  CHUCTEM
yIpaBJICHHUS, coopa u 00paboTku
nH(bOopMaIHH. Uctopus pa3BHUTHUSA

MUKPOKOHTPOJUIEpOB. OCHOBHBIE CEMENCTBA
MUKpPOKOHTpOJUIEpOB. OCHOBBI ~ IBOMYHOI

apuU(PMETHKH. OcHOBBI JIBOUYHOTO
NPEICTaBICHUS  YUCel W JBOMYHOH
apu(pMeTHKH. Cuctemsl CUHCIIEHUS.
Knaccudukanus. OcHoBHbIE IpaBuiia

mepeBofa LEIbIX W JPOOHBIX  YHCEI.
[IpencraBinenue  OTpULIATENBHBIX  LEJIBIX
yucen B JBOMYHOM Kozae. Apudmernka
MOBBIIIEHHONW TOYHOCTH. ApU(PMETHKA YUCET
¢ TaBaronie 3anaroil. [Ipumepsl 1BOMUHOTO
MPEACTABICHUST 4YHCENl W apupMETUUYECKUE
onepauyMu HajJ HUMH. MUKPOKOHTPOJJIEPHI
cemeiricteBa AVRJS3eik C  mms AVR
Crpyktypa mnporpammsbl. [lepemennbie u
THUIIEI JaHHBIX. Maccussl. Monynu.
Oneparopbl LMKJIA. YCIOBHBIM OIEpaTop.
Bektopa u  00paboT4MKu  MpephIBaHUM.
[Ipnopurersr IIPEPBIBAHUMN. [Ipumepsr
porpaMm — 00pabOTYMKOB MPEepPhIBAHUN

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

Bazoapnama scemexuwici / Pykosooumenv npozpammot | Programmemanager

Opazaimmnona J1.K.

‘ Maprsntok [O.I1.

| MartyniukYu.P.
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dnexkmpomexnuka / Inekmpomexnuka / Electricengineering

OKy makcamut / Yueonan yenv/ Purpose

Oenrini Oip mapaMmerpiiepi MEH cUIaTTaMmalapbl
0ap JIEKTPOHIBIK TEXHHKA, DJIEKTP acHanTapsbl
MEH >KaObIK KYPBUIFBIIAPBIH 1PIKTEYAIH Kocion
JaFIbIIapbIH KAJIBIITACTHIPY

¢dbopmupoBaHue npodheccuoHaTBHBIX
HaBBIKOB MOJ0OOpa YCTPOWMCTB DIEKTPOHHON
TEXHUKH, DJIEKTPUUYECKUX MPUOOPOB U
o0opynoBaHus c OIpe/ICIICHHBIMH
napameTpaMH U XapakTepUCTUKAMH

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

OKbimy

Homuiceci / Pezynemamol 00yuenusn / Learningoutcomes

Kypcersl CTTI KeliH
OimiManymbLIap

- DJNEeKTp  MallMHAJIaphl  TEOPHUSCHIHBIH
HeTi3/epiH, OTKI3TimITepe, KapThLIai
eTKIi3rimrepae KOHE TIUBJICKTPUKTEPIE
(hMBUKAIIBIK TIPOLIECTEePIl TYCIHE ],

- KypaJ-KaOJIbIKTapAbl Oanrtay KYpBUIFBLIAPHI
MeH OeJIIeKTepiHiH >XKal-KYHIH TeKcepy MeH

asiKTaraHHaH

Tangay by IIPaKTUKAJIBIK JlarIbLIapbIH
KOJIZJaHa/bl;
- DJJEeKTPMEH JKaOABIKTay  KYpbUIFbUIAPbIH

XKeHJey OoHbIHIIA KyMBICTapbl OpBIHIAYFa
apHaJFaH MIbIFBIHAAPIBI OaFananibl;

- OJIeKTp CTaHUUSUIaphl MEH JKelijepiHe
apHAIFaH  KYPBUIFBUIAD MEH  acmamnTapbl
Oarnray, perrey KOHIHJET1 KYMBICTBI

YKOCTIapaan bl )KOHE YUBIMIACTBIPAIbI;

- DJIEKTP SHEPTHSCHIHBIH TpaHCHOPMATOPIAPHI
MEH TYpPJICHIIPTiITepiHE KbI3MET KOpceTel,
KoCiOM  JaMyAblH ©31HAIK JKYMBICHI, TOMNTa
KYMBIC 1CTEWai, IWIemiM KaObUIIANIbI, CHIHU
OMJIal JIbI, 3eprTey ITOPUTM/IEPiH
KYpacTbIpaJbl JKOHE DJIEKTPMEH KaOJbIKTay
KypaJJlapblH TaHJay OOMBIHIIA JaFjblIapra ue
0OoJtaabl.

IMocse ycmemHoro
o0yuarmuecs OyayT
- INOHUMATb OCHOBBI TCOPHUU IJICKTPHUYICCKUX

3aBeplIeHUs Kypca

MallVH, buznueckux IIPOLIECCOB B
IIPOBOJIHUKAX, ITOJIYITPOBOTHUKAX "
JUDJIEKTPUKAX;

- [PUMEHSTb  NPAKTUYECKUE  HABBIKU

IIPOBEPKH U aHAIM3a COCTOSIHUS YCTPOMCTB U
poOOPOB HATAKK 000PYAOBAHUS;

- OLIEHUBATh 3aTPaThl HA BBIOJHEHHE PabOT
M0 PEMOHTY YCTPOMCTB AIIEKTPOCHAOKEHUS;

- IUTAHUPOBATh U OPraHU30BBIBATh PabOTy IO
HAaCTpPOMKE, pEryJIMpOBAaHUIO YCTPOWCTB H
npuOOpPOB Ui DIEKTPUYECKUX CTAaHIMA U
ceTei;

- o0najmaTh HaBBIKAMU IO OOCIY>KHBaHHIO
TpaHcopmaropoB U IpeoOpas3oBareseit
AJIEKTPUUECKOW HHEPruH, CaMOCTOSTEIbHON
paboTel  MPohEeCCHOHATBHOTO  Pa3BUTHS,
paboOThl B KOMaHjAe, NPUHATHS pelIeHHH,
KPpUTHYECCKOI'O MBIIIJICHHS, COCTAaBJICHHU S
QITOPUTMOB ~ MCCIEIOBaHUA W moabopa
CPEIICTB 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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Kypcmuinkpickawa mazmynst / Kpamkoe codepaycanue kypca | Coursesummary

OnekTp epici, TOTCHIHAI J>KOHE KEpHeEY.
Kepneyni, OTKI3TilITepal, JKapTbulai
OTKI3TIIITEP], JUDJICKTPUKTEP I eJIIIIey.

KonnencaropiapaplH apaigac KOCBUIBICHI Oap
AJIEKTP TI30€TiHIH TIapaMeTpiiepiH aHBIKTAy.
AIIEMEHTTEDI.
Oap
Tiz0ekrepai 3eprrey. Kupxrod, Owm, J[xoymns-
Jlennn 3ammapel. Tok OTKI3TIIITEpAiH MarHUT
epici. DIEKTPOMArHUTTIK UHIIYKIHS KYOBIIBICHI.
AWHBIMAJIBI

Kyar

Onektp Tiz0eri
OTKi3rimTepaiH

XKOHE
apanac

OHBIH
KOCBUIBICHI

MarHut epiCiHIH  SHEPTHSICHI.
TOKTBIH ~ TapMaKTaJFaH  Ti30eKTepi.
kod¢dunmenTi. Tok xkoHe KepHEY PE30HAHCHI.

DNeKTpuYecKoe  ToJie, MOTEeHIHAl U
HampspbkeHue.  M3mepenune — HampsbKeHUs,
MIPOBOJTHUKH, MTOJTYTIPOBOJTHUKH,
nuaniekTpukd.  OmpejeneHue  mapameTpoB
JJICKTPUYECKON  IIeMd €O  CMENIaHHBIM
COCIMHECHUEM KOH/JIEHCAaTOPOB.
DneKTpuyeckass IeNmu W €€ DJICMEHTHI.
UccnenoBanme 1mene co  CMENIaHHBIM
coeIMHEHUEM MIPOBOTHUKOB. 3aKOHBI

Kupxroda, Oma, JIxoyns-Jlenna. MarautHoe
1oje TPOBOJHUKOB C TOKOM. SIBieHue
AJIEKTPOMArHUTHOW ~ MHAYKIUH.  DHEPrus
MarHUTHOrO TONsA. Pa3BeTBieHHblE 1enH
MIEPEMEHHOT O TOKa. Koaddumment
MOUIHOCTH. Pe30HaHC TOKB M HaPsHKCHUH

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

Bazoaprama scemexuwici / Pykosooumens npozpammet | Programmemanager

Opazanunona J[.K.

‘ Kanakos b.A.

| Kalakov B.A.
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