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PasBUTHE y Y4YalNUXCA JIOTHYECKOTO MBILUIEHHS, AHAJIMTHYECKOM M
T€OMETPHYECKOH HHTYHIIMM U MATEMAaTHIECKOM KYJIETYPbl, HEOOXOMUMEBIX
And u3ydeHud JmoGoi Hayku. Kype cocrout us amddepeHmuarsHoro u
HHTErpajIbHOTO UCUHCIICHHUs (PYHKIINI ONHOIM nepeMeHHO.

The course "Mathematica 1" is aimed at familiarizing with the

Ne | TloHHiy ITonninarayer / Kpeawnr / Keickarma anHoTams/ IIpepexpusurrep/
LHKJTi /
Huxnmuc Hazpanue muctummiuns: / Kpenur / Kpatkas anoTanus / Ipepexeusurry/
LUTUTHHBI
/Cycle of Name of the course Credit Annotation Prerequisites
the course
1 cemectp /1 cemectp / Semester 1
KOO xomuonenti / BY3oBcknii kommonent / University component
1 | BII Maremaruka 1 6 Marematika 1 KypcBl akpIpchl3 a3 Imamanap Tamiaybl apKpUTst | KypeTel TONBIK MeHrepy
KOOK Maremartuka 1 XKYPri3ineTin aliHBIMAIIBI [IaAMANapAB! 3epTTCY i ipreni Tocingepid okyra YWwiH opra  Mekrenm
BJI BK Mathematics 1 GarprrTasraH.  Kype mocenecine FHUIBIMH-3€PTTEY JKYMBICHIH JKyprizyre MaTeMaTHKachlH  Gity
BD UK KaKeTTI MaTeMaTHKANBIK omicTephi, Gacka MoHNepni OKyra KakeTTi KaskeT
OKYIIBIIAPJBIH JIOTHKANBIK OMaybl MEH MAaTeMaTHKANbIK MOAEHHETIH '
mameity Kipeni. Kype Gip aifuemvans: GyHkuusHBH mubdepeHmmanibk HAna YyeHelHoro
’KOHE HHTETPANBIK €CCNTEYNePiHeH TYpaEbl. OCBOCHHA Kypca
Kypc "Marematnka 1" HanpasneH Ha O3HakOMNeHMe ¢ | HEOGXOZMMO 3HaHMe
(yHIAMEHTANBHEIMM METOJAMH HCCTE0BAHUS MEPEMEHHBIX BENHUMH | MATEMATHKH cpenHeit
HOCPEACTBOM aHamu3a OeckoHeyHo Mambix. B 3amady Kypca BxomsT HIKOJTBL For the

successful completion of
the course you need to
know the mathematics
of the secondary school.
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fundamental methods of investigating variables through the analysis of
infinitesimal ones. The goal of the course is to develop students logical
thinking, analytical and geometric intuition and mathematical culture,
necessary for the study of any science. The course consists of a
differential and integral calculus of functions of one variable.

KOOK
BJ BK
BD UK

Mexanuka
MexaHnnka
Mechanics

Byn Kypc cTynmenTTiH KeHiCTik NEH yaKBITTBIH HeTI3Ti YFRIMOApHI,
MaTepUaIABIK HYKTE MEH KAaTThl I6HE KHHEMATHKAChI, CATBICTHIPMAJIBIIBIK
UPHHLWMII, MaTepHANJBIK HYKTENep JKOHE MAaTepHAlAbIK HYKTEnep
XKYHECIHIH JMHAMHKACEI, JYMBIC JKOHE DJHEPIMi, KATThl JCHEHiH
AUHAMHKACHI, CTATHKA, TPABMTAIIMSIIBIK ©PiCTEri KOSFANBIC, COKTHIFBICTAPp,
TYTac OpTa MEXAaHWKACHIHBIH 3leMEHTTepi, Tepbemicrep KoHe
TOJIKBIH/IAPABIH 7€MEHTTEPIH OKBIIN YHPeHyre MyMKYHAiK Gepei.

Usyuenne naHHOrO Kypca MO3BOJMT CTYACHTY O3HAKOMHTBECS ©
OCHOBHEIMH  IIOHATHAMH  IPOCTPAHCTBA-BPEMEHH,  KHHEMATHKH
MaTepHaIbHOM TOYKH M TBEPAOTO Tella, IPUHIHIIOM OTHOCHUTENLHOCTH, C
AWHAMUKOW MAaTeprajbHOH TOYKH M CHCTEMBl MaTepUabHBIX TOYeK,
paboToii U 3HEpryel, MHAMUKOMN TEEPOTO Te/a, CTATHKOM, C IBIKCHHEM
B TON€ TArOTEHMsA, CO CTONKHOBEHHEM, C 3JIEMEHTAMH MEXAHHKH
CIVIOIIHBIX CPeAl, KONeGaHHUAMM M BOJTHAMH.

The study of this course will allow the student to become acquainted
with the basic concepts of space-time, kinematics of a material point and
solid body, the principle of relativity, the dynamics of a material point, the
dynamics of a system of material points, work and energy, rigid body
dynamics, statics, noninertial frames of reference, with motion in the
gravitational field, with collision, with elements of the mechanics of
continuous media, oscillations and waves.

HKOOK
BJ BK
BD UK

Barnapnamanay TeXHOIOTHACH
TexHomOrHsA MPOrpaMMUPOBAHHS
Programming technology

MaremaTHKaIbIK ecenTeynephi, JepeKTepai Taaaay bl, JHHAMHKAJIBIK
XKylenepai ynrineyni jkoHe HoTKenepAi kepceTyre apHamraH Matlab
KYHeci KapacTeIpbUIafbl. ANTOPHTMAEpAL Jkasy Toacingepi, Typri
aITOPHTMIIK TiNAepAi nafifanany apkbUIsl GarnapiamManapasl KypacTsIpy,
anroputM MeH Oarmapiama >acay[blH OCHI 3aMaHFBI QMicTepi MeH
KypaJiiaphl TypaJisl Herisri 6iniMaep MeHrepineni.

PaccmarpuBaercs  cucrema  Matlab  gns npexcraBnenns
MaTeMaTHYeCKUX  PacyeToB, AaHaIW3a  JAHHEIX, MOJETHPOBAHHUA
AMHAMHYECKHX CHCTEM M PE3yJbTaTOB, OCBAHBAKOTCA OCHOBHBIE 3HAHUS O
cnocofax — HamMCaHMS  alrOPHTMOB,  pa3paboTKe  nporpaMM ¢
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HCTIOJIB30BAHAEM DAasIUYHBIX AITOPHTMHUYECKHX S3BIKOB, COBPEMEHHBIX
METOJIaX U CPeICTBAX pa3paboTKH allrOPHTMOB U IIPOrPaMM.

The Matlab system for representation of mathematical calculations,
data analysis, modeling of dynamic systems and results is considered, the
basic knowledge of ways of writing algorithms, developmert of programs
using various algorithmic languages, modern methods and means of
development of algorithms and programs are mastered.

2 cemectp / 2 cemectp / Semester 2

KOO xomunonenti / BY3oBckuii komnonent / University component

KOOK
B BK
BD UK

Matematuka 2
Marematuka 2
Mathematics 2

6

Matematika 2 Kypchl aKBIpChI3 a3 Iuamamap Taajaysl apKBUIbI
JKYPTi3UIETiH aiHBIMATET IIaMaJIapb! 3ePTTEYAIH iprei Tacinaepin OKyFa
OarprrranFad.  Kypc mocenecile FHUIBIME-3EpTTEY JKYMBICHIH XYprisyre
KOKETTI MaTeMATHKAIBIK OficTepii, Gacka MoHAEpAi OKYFa KakeTTi
OKYWIBIIAPAbIH JIOTHKAILIK OMNAYBl MEH MATEMAaTHKAJIBIK MOACHHETIH
maMeITy Kipepi. Kypc kem adBBIMans! GyHKUMAHBIH MH(GbepeHIHaTIBIK
#KOHE MHTETPAIIABIK €CENTeyIEePiH JKOHe KAaTapiap TEOPHACHIH KAMTHIBL.

Kypc "Marematuka 2" HanpapleH Ha  O3HAKOMIEHHE
(QyHNAMEHTAIBHEIMM METONAMH MCCIENOBAHHA TEePEMEHHBIX BENTMYHH
TIOCPEACTBOM aHamusa OeckoHedHo Manbix. B 3amady Kypca BXomsr
Pa3sBUTHE y y4YalllHXCS JIOTMYECKOTO MBINUICHHSA, AHATMTHYECKOH U
T€OMETPHYIECKON UHTYULUMH H MaTEMaTHYECKOH KYJBTYphl, HEOOXO0IUMBIX
And usydeHus JuoGoi mayku. Kype cocrour w3 muddepennuanstoro u
VHTEIPAIbHOTO MCYHC/ICHHS (YHKIIMA MHOrMX IEPEMEHHBIX M TEOPHH
PSIOB.

The course "Mathematica 2" is aimed at familiarizing with the
fundamental methods of investigating variables through the analysis of
infinitesimal ones. The goal of the course is to develop students' logical
thinking, analytical and geometric intuition and mathematical culture,
necessary for the study of any science. The course consists of the
differential and integral calculus of functions of several variables and the
theory of series.

Marematuka 1
Maremaruka 1
Mathematics 1

5 | BII
HKOOK
BJ] BK
BD UK

Monekynansik ¢usuka xoHe
TEPMOIHAMUKA
MonekynsapHas ¢pu3nka 1
TEPMOAUHAMHUKA

Molecular physics and

Kammbt  Qusuxa  Gemimi  "Monekynamslk  (H3MKA  JKOHE
TEPMOAMHAMHKA" - NEHENEpAiH MOISKYIAIBIK KYPbUIBICEIH KapacThIpy
HETI3{H/le ONap/IbIH (U3UKATBIK KACHETTEPiH 3epTTeliTin dusuka GormiMi.
Monexynanbik ~ Gu3MKaHBI ~MIHZETTEpi CTATHCTHKANBIK MEXaHHKA,
TEPMOJIMHAMHUKA JOoHE (M3UKANBIK KHMHETHKA SJiCTepiMeH Imemineni,

Mexanuka
MexaHuka
Mechanics
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thermodynamics

onap (GM3MKATBLIK J€HeHi KypaiTelH GemimekTepdiH  (atoMaap,
MOJIEKyJTaNap, MOHIAP) KO3FAIBICK MEH ©3apa SPEeKeTTeCyiH 3epTTeyMeH
0alIaHBICTHL.

Paznen obmeit ¢pusuxu «Mosexy/sapHas GU3HKA U TEPMOJUHAMHKA -
paszen QU3MKH, KOTOPBIA M3ydaeT (u3udecKue CBOHCTBA TEN HA OCHOBE
PACCMOTPEHMS HMX MOJIEKYISPHOTO CTPOSHHS. 3afadd MOJCKyJSIPHOH
U3MKM ¥ TEPMOJMHAMHKH pEIIAIOTCS METOAAMH  CTAaTHCTHYCCKOH
MEXaHVKH, TEPMOAMHAMHKA H (U3HUECKOH KMUHETHKHM, OHH CBA3AHEI C
H3yYEeHHEM JBIDKCHHS H B3aHMOJEHCTBHA 4YacTHIl (aTOMOB, MOJEKYII,
HOHOB), COCTaBJISIONUX PH3HYECKHE TENA.

Section of General physics "Molecular physics and thermodynamics" -
a section of physics that studies the physical properties of bodies based on
the consideration of their molecular structure. Problems of molecular
physics and thermodynamics are solved by methods of statistical
mechanics, thermodynamics and physical kinetics, they are associated
with the study of motion and interaction of particles (atoms, molecules,
ions) that make up physical bodies.

3 cemectp / 3 cemectp / Semester 3

Tangay

Soitpinma JKOO xomnonenTi /By30BCKHIi KOMIOBEHT IO BRIOODY

6 | XKBII/TK | FoumeiMu 3eprTey oficTeMeci
OOJI/KB | OcHoBBl HayYHBIX HCCIECIOBAHUM
GCD/EC | Basics of scientific research

5

KypcTHIH MakcaThl — FBUIBIMM GUTIMHIH oficTeMenik Herisnepid
seprrey. OKBITY HOTHKENEp: TEOPHAIBIK 3€pPTTEY OMiCTEpiH Oiy;
FRUIBIMH  3€pTTey/lepAiH OGarbiTBIH Aypeic TaHmad 6imy; FBUIBIMA
aKNapaTThl i37eyHdi, JKHHAKTAy[Nbl JKOHE OHIEYi, COHbIMEH Karap
3KCIIEPHMEHTTIK 3epTTeyNepAiH HOTIWKenepiH oHueyli jxkoHe peciMaeyai
Oiny.

Llenp Kypca — M3Yy4YHTh METOJONOrMYECKHE OCHOBBI HAay4HOrO
[O3HaHWA. Pe3ynpTarsl OOydYeHMsS: 3HATh METOABl TEOPETHYECKOIo
HCCIIENOBAHUs; YMETh IPABUIBHO BHIOMpPATh HANpPABICHHE HAYTHOTO
MCCITeJOBAHS; HAYUHTECS TIPOM3BOAMTH IOMCK, HAKOIUTeHHE U 06paboTky
Hay4HO#l MH(pOpMALIMK, a Takke 06pabaThiBaTh B OGOPMIATE Pe3y/IBTATH
SKCHEPUMEHTAIBHBIX HCCIICIOBAHHM.

The purpose of the course is to study the methodological foundations
of scientific knowledge. Learning outcomes: to know the methods of
theoretical research; to be able to choose the right direction of scientific
research; to know how to search, accumulate and process scientific
information, as well as process and formalize the results of experimental
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studies.

7 IIpeanpunumaTenscTso 1 GH3HEC
Kacinkepurik sxoHe 6H3HEC
Entrepreneurship and business

Teopusanek, FOUIBIME ~ JKOHE  MPAKTHKAIBIK  OLTiM APKBUIBI
«Kacimkepiik sxoHe 6H3HEC» MOHI CTymeHTTepre GH3Hec JKOCIIap JKacayra,
OHEI YHBIMIACTBIDYFa JOHE XYprisyre Mymkinmik Gepeni. CoHeiMen
KATAP KOCINKEPMNIK KBISMET IKYWECIHNE HAKTHI JKOHe TYBIHAAHTHIH
Macernienepai  INelly YIUIH KYKBIKBITEIK, SKOHOMUKATBIK, GacKapy MeH
YHBIMJACTBIDY MOCENENPIH INeINy/iH FEUIBIMH — IepPaKTHKATBIK oiinay
HKYWECIH KaNBITTaCTHIPaIEL.

Hucuummba  «[IpeAnpuHUMATENhCTBO ©M GH3HECH yepes
TCOPETHYCCKHE, HAYYHbIE M  TNPAaKTUYECKHE 3HAHMA  I[I03BOJIUT
COPMHPOBATE y CTYNGHTOB TOTOBHOCTE K MPEANPHHAMATENHCKON
ACATEIBHOCTH H K OpraHusauud OusHeca. JHCIMIUIMHA IIpeACTABISET
COOOM  CHCTEMATH3allMI0  HOPMATHBHO-TIDABOBBIX, 9KOHOMHYECKHX,
OpraHM3aLMOHHO-YMPAB/ICHYECKHX 3HAHHH MO0 BONPOCAM CTAHOBJICHHS,
BENCHUA NPEANPHHUMATENBCTBA M OU3HECa, KOTOPBIE CTaHyT OCHOBOM I
PasBUTHs NIPEANPHHUMATE/IECKOLO MBILLIEHHS IS PEIEHHs KOHKPETHBIX
3a/1a4 U JAeNOBBIX CUTYaLH.

The discipline "Entrepreneurship and business" through theoretical,
scientific and practical knowledge will allow students to form readiness
for entrepreneurship and for business organization. Discipline is the
systematization of regulatory, .economic, organizational and managerial
knowledge on the formation, management of business and business, which
will become the basis for the development of entrepreneurial thinking to
solve specific problems and business situations.

8 Ludprbik TexHOMOrHAAAP ABI
cajianap 60HBIHINA KONAAHY
Iudpossle TexHOMOrHH TTO
OTpacaaM NPHMEHEHHUS

Digital technologies by branches
of application

L

Ilon Kompmamy canamapst Gobbmma KP «Hudpneik Kazakcrany
MewmiiexeTTik  Garnmapnamackln  eHTipY  sKkoHe KY3€re  achIpyIbIH
KE3CHICPIH,  SMeKTPOHMBIK  KBIBMETTEPAi  KOPCETYHiH LAQPIBIK
wiar$popManapeiH, opTypni Kkecibu canamap  GoibiHma U PIBIK
TEXHOJIOTHANAPIbI €HAIPY, KONIAHY JKONAAPEIH KAPACTHIPA/IbL.

JlicuumiuHa paccMaTpHBaeT STanbkl  BHEAPEHHA M peau3aluH
locynapersennott nporpammsr PK «Ilugposoii Kazaxcramy, idporsie
IWIaTGOPMBI  OKa3aHUs OJIEKTPOHHBIX YCIYT, CHOCOGHI BHEIPEHUA M
HCTIONB30BaHUS P pPOBEIX TEXHOIIOT M B Pa3IHYHBIX
po(eCCHOHANBHEIX 00NIACTIX.

Discipline considers the stages of implementation and implementation
of the State Program of the Republic of Kazakhstan "Digital Kazakhstan",

AKnapaTThiK —
KOMMYHHKAITMSITBIK,
TEXHOJIOTHSIAp
Hudopmanmonno-
KOMMYHHKALIHOHHBIE
TEXHOJIOTHU
Information and
communication
technologies

® EHY 708-02-21 KaTtanor AucIUmLIEH 00 06pa3oBaTebHOH nporpamme. M3nanue BTopoe




digital platforms for the provision of electronic services, ways of
introducing and using digital technologies in various professional fields.

10

Cribaiinac >xeMKODJIBIKK2 Kapchl
MOIEHUET

AHTHKOPPYNIIHOHHAS KYJIbTYpa
Anti-corruption culture

JucumiiHa  «AHTHKOPPYIILIMOHHASL KYJBTYpa» HaNpaBlieHa Ha
H3Y4E€HUC AHTHKOPPYTIIHOHHBIX HOPM IUIA HamnpaeJieHHS «ECTeCTBEHHBIS
HayKH, MaTeMaTHKa ¥ CTaTHCTHKa. PaccMarpuBaiores Bce HOpMaTHBHbBIE
aKThl, perynupyromue GHONIOTHYECKHME H CMEXEHHBIE HAYKH, B chepe
OKPYXKaroUlel Cpensl U B chepe PHU3MIECKHX M XUMHUYECKHX HAYK, a TAK
ke cepe MATEMATUKH M CTATHCTHKH.

«CsIbaiinac eMKOPIBIKKa Kapchl MofleHueT» moui «KaparsuibicTany
FBUIBIMAAPEI, MAaTeMaTHKA JKOHE CTATMCTHKA» OarbIThl  OOMBIHINA
chIbaiiac KeMKOPIBIKKA KapChl HOPMATAPABI 3¢pHENeyTe GaFbITTAFaH.
Bronoruanbik xoHe cabakTac FHUIBIMAAp, KOPUIAFaH OpPTA CANACHIHAA
XoHe (QU3HKA-XVMUAIBIK FRUIBIMIAD CaJaChIHAA, COHAA-aK MAaTeMATHKA
HOHE CTATHCTHKA CalachIHZAarsl 0OapiblK  HOPMATHBTIK — akTilep
KapacTeIpbUTabL.

The discipline "Anti-corruption culture” is aimed at studying the anti-
corruption norms for the direction "Natural sciences, mathematics and
statistics”. All regulatory acts governing biological and related sciences, in
the field of the environment and in the field of physical and chemical
sciences, as well as the field of mathematics and statistics are considered.

OKonorus Herizaepi xkoHe
TIpIIiJHK Kayincizmiri

OcHoBBI SKOJIOTHH "
6e3omacHOCTh
KHU3HEIeATENbHOCTH
Fundamentals of ecology and life
safety

Oky mneHi ajamMHBIH KOpIIaraH OpTaMeH Kayincis esapa ocep
TOCUINepiH, ajaMHBIH Kayilici3 opraja TIipuIimik eTyiH, SKONOTHSIBIK
(akTopnapapl, KOpILIaraH OpTa CamaChIHBIH FANAMIBIK O3repiCTEPiH KIHE
ONapIbIH CaapbiH KapacThipamsl. COHBIMEH KaTap, Cy pecypCTaphIHbIH,
oye OacCeHIHIH SKONOrHMANBIK KayilCi3irid, Kep pecypcTaphIHBIH
RETPajalMACEl MEH TO3YBIH, JKOJNOTHMANBIK Toyeken, KP asbik Tysik
Kayincisairi xone KP TeppHUTOpHACHHAAFbl aHTPOIIOTEH/I 9C-OpeKeTIeH
GallaHBICTEl TAaOWFH, TEXHOTEHJIi amaTTapibl JKOHE ONApHAaH KOPFaHy
TOCLIAEPiH KapacTHIpaIbl.,

VYyeOHad OMCLMIUIMHA PacCMATPHBaeT croco0bl  6e30MacHoro
B3aHMOJICHCTBAS YENOBEKA CO CpPEeNOM OOHMTaHMS, CyIIECTBOBAHHE
HeIOBeKA B 5€30MaCHOCTH OKpY)KaIomiel cpejie, SKONOTHYeCK e (PaKTOpEL
M [Io0ambHBIE HM3MEHEHHS KavecTBa OKpyKaowed cpemsl W MX
TOCNIE/ICTBIA. A TAaKXKe, IKONOTHYECKYIO 6€30IIaCHOCTh BOAHBIX PECYPCOR,
BO3JyIIHOTO (acceiiHa, Erpajalliio M MCTOLICHHE 3eMeJBHEIX PECYPCOR,
SKOJIOTHYECHE PHCKH, TNPOJOBONBCTBEHHYIO GezomacHocts B PK m

Ilonni TomeIK MeHrepy
YWiH opra  MeKTen
Guonorms, reorpadms,
XHUMHSACHIH OLTY KaXKeT.

Hns YCIEITHOro
OCBOEHHSA npenMer
Heo0X0quMOo 3HaHHe
Ouonorny, reorpadum,
XHMUH CpeHei KOJTbI.
For the successful
completion of the
discipline, it is
necessary to know the
biology, geography,
chemistry of the
secondary school.

® EHY 708-02-21 Katarnor nucnurmuH 1o o6pasosaTensHoil mporpamme. Msnanme BTOpOE
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CTUXHIHBIC TIPUPOAHBIE M TEXHOTEHHBbIe GeACTBHA Ha TeppuTopmu PK,
CBA3AHHBIC ¢ AHTPOIIOI'CHHOH eATENBHOCTBIO H CIIOCOOHI 3aIl[MTHI OT HHX.

The discipline examines ways of safe human interaction with the
environment, human existence in environmental safety, environmental
factors, and global changes in environmental quality and their
consequences. And also, the environmental safety of water resources, the
air basin, degradation and depletion of land resources, environmental
risks, food security in the Republic of Kazakhstan and natural and man-
made disasters in the territory of the Republic of Kazakhstan associated
with anthropogenic activities and ways to protect them.

Ickepu puropuka
Henosas puroprka
Busi ness rhetoric

Kype kecibu-roxcipubenik 6a,biTra Kypactsipsutras, OHEI OKY apKbUIbL
KOCiOH MaHpI3[BI XKaFNaiiflapAa PHTOPHKANBIK iC-0pEKeT TEeXHOJIOTHACHIH
urepy kesienreH. bumiM anymsuiapneid cesmik GimiMaimirin aprreIpy,
THIMAI iCKepTik KapbIM-KaTbIHAC KAFUNANAPHL, XKYPT AIBHLA celneyniy
YTHIMIB! BIKIAJN eTyiH KaMTHTBIH Herisri (axropiap MeH ynepictepi,
IIEMICH MEH ayIHTOPHS BIHTHIMAKTACYBIHBIH (hopMaltapsl MEH Kypaaaph!
Typaisl GilliM aiy KypcThIH MiHOETTepiHe Kipei.

Kypc nmeer npodieccHoHaNMbHO-NPAKTHYECKYEO HANPABIEHHOCTH. Ero
H3YYeHWEe MpE/NOoNIaraeT OBJNANEHWE TEXHONOTHE pPHTOPHYECcKOl
ACATEIPHOCTH B NPOGECCHOHANBPHO 3HAYUMBIX CHTYalHiX. B 3agauu
Kypca BXOJHUT IHOBBIEHHE PpeYeBOH 00pa3oBaHHOCTH O6yYaroIHXCH,
npuoGpeTenue 3HaHHH 0 MPUHIMIAX 3 dEKTHBHOTO JENOBOro OGmeHuUs,
OCHOBHBIX ()aKTOpax M IIpOIeCccaX, ODECMevMBAIONHMX —YCIEUIHOS
BO3JCHCTBHE MyONMYHOH peyd Ha cilymarenei, hopMax M cpeacTsax
B3aHMOJICHCTBHA OpPaTOpa M ay AUTOPHH.

The course has a professional orientation. His study involves
mastering the technology of rhetorical activity in professionally significant
situations. The objectives of the course include increasing students' speech
education, acquiring knowledge about the principles of effective business
communication, the main factors and processes that ensure the successful
impact of public speech on students, the forms and means of interaction
between the speaker and the audience.

JKOO xomnonenti / BY3o0Bcknii komnounent / University component

12 | BIT BexTopiBIK  JKOHE  TEH3OPJBIK 6 Kypc TeopusnslK ¢u3ukaga KeHiHEH KOJTAHBUIATHIH HHBApHAHTTEL | Marematka 1,2
KOOK Tajngay Herizaepi MaTeMATHKAIBIK aNTapaTThlH HETi3iH KypaHTHIH TEH3OP/IBIK CHIIATTAFHl | MaremaTHka 1,2
L BJ1 BK OcHoBEI BEKTOPHOTO H MaTEMaTHKAIBIK  OOBEKTUIEDMEH JKYMBIC iCTey JaFmbliaphl  MeH
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TYCIHIKTepiH KameITacTeIpyFa Garbrrranran. KypcThl oKy GapbicEIHIA
CTYHNEHTTEp ©pIC TEOPHACHIHEIH AudbepeHIMANIBIK ONepaIIIaphH
epKiH MeHrepyli yiipeHeni; epic TeOpHACHHEIH skahaHIBIK VFBIMAapEMeH
TaHBICA/IbI: AFBIH, UMPKYJIALHI koHe T.0.; GETTIK skoHE KHMCBIK ChI3BIKTEI

'MHTeTpajiapAbl MNaifanaHa OTSIPBIN, OCHl INaMaylapbl  ecenTeymi

yiipeHei.

Kypc wanpaenen Ha QopMupoBaHHe NpeACTABICHHMH H HABBIKOB
PpaGoThI ¢ MaTeMaTHUeCKUMH 0GHEKTAMH TEH30PHOTO XAPAKTePa, KOTOPHIE
COCTAaBIAIOT OCHOBY HHBAPHAHTHOTO MaTeMaTHYECKOTO  allapara,
IIHPOKO HCIOJIB3YEMOTO B TeopeTHdeckod ¢msuke. B xone kypca
CTYAEHTBl ~ Hay4YdTbCA CBOOOAHO  BnajgeTh auddepeHuHaTLHBIMU
OnepalysIMH TCOPHH NOJIs, HeOOXONUMBIMU NPH JaibHEMIEM H3yYeHHH
TCOPETHYECKHX KypCOB (DU3UKH, O3HAKOMMTBCS C  LIOOATBHBIME
TOHATHAMH TECOPHH TONSA: MOTOK, LMPKYISIHS ¥ T.J.; HAYIHTHCA
BBIMMCTIATE 3TH BEJIMYMHBI, HCIIONE3YS IIOBEPXHOCTHBIE H KPUBOIMHEHHEIC
HHTETPaJIbl.

The course is aimed at the formation of ideas and skills of working
with mathematical objects of tensor nature, which form the basis of the
invariant mathematical apparatus, widely used in theoretical physics.
During the course, students learn to be fluent in differential operations of
field theory, necessary for further study of theoretical physics courses; get
acquainted with the global concepts of field theory: flow, circulation, etc.;
learn to calculate these values using surface and curvilinear integrals.

Mathematics 1,2

BD UK TEH30pHOTO aHA/IM3a
Basics of vector and tensor
analysis

13 | BII JuddepeHupnanasix xoHe

KOOK HHTETpan/bIK TCHASYIIep

B BK Juddepernuansuie u

BD UK HHTETPAIbHBIC YPaBHEHHUS
Differential and integral equations

Kypc marteMatukanblk Qusukanel — auddepeHIHangblk  koHe
HHTETPaNIblK TeHACYNep TEPHACHIHBIH HETI3NEpiH KOHE  OJapIBIH
TNIPaKTAKAJIBIK SAICTePiH KapacTeipasl. OKbITY KesiHae Gipimmi perti xaii
AudepeHImanaplK TeHaeyaep, OIPTeKTi, CHI3BIKTHL, JKOFaphl peTTi
AuddepeHIHANIBIK TEHAEYNep, CHISBIKTBIK ONEPaTOp, HHTETPAIBIK
TEHACYIEPAIH Knaccuduraumacsl, MuddepeHIMaIIbK TeReyIep XKyifeci
XKiHE T.C.C. KapacThIPBUIAABL. MeTPUKAIBIK JKOHE CHI3BIKTBIK KeHicTiKTep,
TOJIBIK KEHICTIK YFRIMAApPHI €Hri3inesi.

Kypc npenycmatpuBaeT n3ydeHHe OCHOB TeOpHH (M hepEHITHATEHBIX
Y HHTeTPABHBIX YPaBHEHHH MATEMaTH4eCKOH (GHM3MKM M IPaKTHYECKHX
METONOB MX pelieHus. Llebo MMCIUIUTHHEI SBISeTCA NPHMEHEHHE OCHOB
AuddepeHUManEHEIX H HMHTCrpanbHbIX ypaBHeHHH B ¢usuke. [Ipu
H3YYEHHH  pacCMaTpHBaeTcs  OOBIKHOBEHHBIC  JH(epeHIUaLHEIE

Marematuxka 1, 2
Maremaruka 1, 2
Mathematics 1, 2
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ypaBHEHHs HIepBOro MOpSAAKA, OIHOPOAHBIE, JHHEHAHBIE,
AndepeHIMATbHEIE  YPAaBHEHHS  BBICIIMX — TTOPSIKOB,  JIMHEMHEIH
ONepaTop, KIACCH(HKAIlMi HHTETpaNbHBIX YpPaBHEHHH, cHCTeMa
nuQpepeHIMAIbHBIX YPABHOHAH H T.J.

The course provides for the study of the basics of the theory of
differential and integral equations of mathematical physics and practical
methods of their solution. In the study, ordinary differential equations of
first order, homogeneous, linear, higher order differential equations, linear
operator, classification of integral equations, system of differential
equations, etc. are considered.

14
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Kommiekcri aliHpiManbiiap
(bYHKIMACHIHBIH TEOPHACHI
Teopus dyHKnHi KOMIUTEKCHOTO
HEPEMEHHOTO

The theory of functions of a
complex variable

Komruteketi alfHEIMANEUIAD (QYHKUMACHIHBIH TEOPHACH - KOMIUICKCTI
apryMeHTTiH ~ QYHKUMACH  KapaCTHIDBUIATHIH  JKOHE  36PTTENeTiH
MAaTEMAaTHKIBIK TalfayaslH GeniMi. Byn 3eprreynnire KkijaccHKambik
MaTeMaTHKA/BIK Tanjayfa >KOK JKAaHa Kypannap MeH MYMKiHmikrepai
Gepeni. KemrereH nNpakTHKANBIK o KaFfaiiapia  MaTEMATHKAIBIK
KOPBITBIHABIIAPABI  /la, MATEeMATHKANBIK OOBEKTiNepAi ga oHaknary
MYMKIHZIri TYBIHTaHIBl, Oyl MOmeNnbaey I skoHe THIMAI TEXHOIOTHSIBIK
KOJNJIaHy bl OHAIIATY YIIiH MaHBI3bL.

Teopus  QyHkipaii  KOMIIEKCHOTO  IIEPEMEHHOTO -  pasfen
MaTeMaTHYECKOro aHAIN3a, B KOTOPOM PAacCMATPHBAIOTCA M M3y4YarOTCA
(pyHKIMHM KOMILIEKCHOrO apryMeHTa. Kypc pacIiMpser KIace peanbHBIX
quceN M QYHKIME HA MHOXKECTBO KOMIUIEKCHBIX YHCEN, YTO MO3BOJIAET
TIOTlyYUTs HCCIEAOBATENIO HOBBIE MHCTPYMEHTH H  BO3MOYKHOCTH,
OTCYTCTBYIOIIHE B KJIACCHYECKOM MAaTeMaTHYECKOM aHanu3e. Bo MHOrHMX
NPAKTUYECKUX CIy4YasXx BO3HHMKACT BO3MOXKHOCTH VIIPOINCHHS Kak
MaTeMaTHYeCKUX BBIBOAOB, TaK M IMPESACTABIEHMI MaTeMaTHYECKHX
0GBEKTOB, 9TO BAKHO VI YNPOIISHHS MOAEIMUPOBAHHUA U 5(b(hEeKTHBHBIX
TEXHOJIOTUYECKUX IPUMEHEHHMIA.

The theory of functions of a complex variable is a section of
mathematical analysis in which the functions of a complex argument are
considered and studied. The course extends the class of real numbers and
functions to a set of complex numbers, which allows the researcher to
obtain new tools and capabilities that are not available in classical
mathematical analysis. In many practical cases, it is possible to simplify
both mathematical conclusions and representations of mathematical
objects, which is important for simplifying modeling and effective

Maremaruka 1, 2
Marematuka 1, 2
Mathematics 1, 2
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technological applications.
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ONeKTPIIK 5X0HE MarHeTH3M
ONEKTPHYECTBO U MATHETH3M

"OMeKTp oHe MarHeTH3M" JKaillbl GU3HKA KYPCHIHBIH OO1iri 60BN
Tabputazel. IToHmi oKy Gapbichima cTy@eHTTep TaGuFaTTarbi e3apa
OPEKETTECYAiH ONEeKTPOMATHHTTIK TYPIMeH, SMEKTp 3apsabIMEH oHe
OHBIH KACHCTTEpIMEH, 3apSATHIH HETi3ri KaCHeTTepiMeH, DIeKTPOCTaTHKA
3aHNAPLIMEH OKOHE HETi3ri TeopeManapMeH, OTKisrimTepleri sxoHe
AVNEKTPUKTEPET] 3apAATApABIH  KOFANBICHIMEH, MATHKT epiciHiky
KaCHETTEPIMEH, ONapiBlH MATHHTTIK KaOBIMaFbIUTEIFEl  GOHBIHINA
3aTTapiblH  OKIKTENyiMEeH, KOIFAIBICTAFbl 3apAATADABIH  KyaTbIMEH,
3MEKTPOMATHHUTTIK MHAYKUMSA KyGBUTBICBIMEH JKOHE 3IeKTPOMATHHTTIK
©piCTiH KYObUTBICEIMEH TAHBICAIBL.

PONEKTPUIECTBO M MAarHeTH3M" SBIAETCS YACTBIO Kypca obmeii
¢usukn. B mpomecce u3yyeHMs Kypca CTYNEHTEI 3HAKOMATCH
S/ICKTPOMATHHUTHBIM BHJOM B3aMMOZEHCTBHS B LIPHPOLIE, SJIEKTPUUECKHM
3apsAZIOM H €r0 CBOHCTBAMH, OCHOBHBIMH CBOMCTBAMH 3apS/IOB, 3aKOHAMH
SJICKTPOCTATUKH M OCHOBHBIMM TEOPEMaMH, IOBEACHHEM 3apsNOB B
NPOBOAHMKAX M  JIHIICKTPUKAX, CBOMCTBAMM MArHMTHOTO IIOJIA,
KnaccupuKalpei BEMECTR 10 MX MATHUTHOM BOCTIPHMMHYHBOCTH, MOJSMHU
ABWACYIUXCA  3apANIOB, SABJICHHEM 3JIEKTPOMATHHTHOW MHAYKUMH W
‘3JIEKTPOMArHUTHOT'O IOJISL.

“Electricity and magnetism" is part of the General physics course. In
the process of studying the course, students become familiar with the
electromagnetic type of interaction in nature, electric charge and its
properties, the basic properties of charges, the laws of electrostatics and
basic theorems, the behavior of charges in conductors and dielectrics, the
properties of the magnetic field, the classification of substances by their
magnetic susceptibility, the fields of moving charges, the phenomenon of
electromagnetic induction and electromagnetic field.

Monexynansix ¢puznka
MonexynspHas pusuka
Molecular physics

4 cemectp /4 cemectp / Semester 4

KOO xomnonenTi / BY3oBcknii koMnonent / University component
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Electricity and magnetism
Komnerorepik (U3HKaHEBIH
HerTi3gepi

OCHOBEI KOMIIBIOTEPHOM QH3UKH
Basics of Computing Physics

5

Kypctein Makcath! cTynenrrepain Python Tinin naiiamana OTHIPHIII,
Garmapmamanay Herisnepi GoifelHIIA JaFIbUIAPEIH  AaMBITY  OOJIBII
Tabbuianel. OKbITy HoTwkenepi: Python Titimne cammpix ecenteynepui
KaMTamackls €Ty; aHumarmms dkacay; 2D sxeHe 3D rpadmukrepin cany;
MOJLIMETTEP/li SKHHAY XKOHE TAIIay bl KONaHY.

Lensro xypca sIBISETCS pasBHTHE HABBIKOB Y CTYAEHTOB MO OCHOBAM

® EHY 708-02-21 Karanor aucomnimme o oGpazosaresHoH nporpamme. Mznamue BTopoe




[IpOTpaMMHPOBAHHS C HCTONb30BaHMEM A3bIka Python. Pesyisrathi
o0y4eHHs: TpPOBOIMTE YMCIEHHEIE pAacueTHl B Python; cosnasars
aHuMauuy; CTpoutk 2D u 3D rpadmku; npumensts cbop U aHanu3
JaHHBIX.

The objective of the course is to develop skills of students in basics of
programming using the Python language. Learning outcomes are: to
provide numerical calculations in Python, to create animations, to plot 2D
and 3D graphs, to apply data collection and analysis.

17
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Knaccukaneik Mexamrika
Knaccuueckag mexanuka
Classical Mechanics

Byl Kypc KmacCHKaNBIK KOHE AHAMTHKATBIK MEXAHHKAHBIH
HeTi3NepiHeH aFaH GiTiMaepiH KociGM KbIaMeTTe SPTYPIIl JTHHAMHKAJIBIK
KyOBUIBICTap/Ibl CHIATTAy JAHE 3ePTTEy KesiHme CTYAEHTTEpAIH aliFaH
OinimMaepin onaH opi maiimanany ymi KapacThIpajbl XoHE 3aMaHayH
usnKa MocenenepiH mely/ie, COHBIMEH Katap KapaTBUIBICTaHY OLTiMiH
HAIFACTBIPYbI  KAMTaMachl3 €TETiH MATEMATHUKAIBIK  MAICHHETT]
KaJIBIITACTEIPAIBL.

MaHHBI ~ Kypc — paccMarpuBaeT  OCHOBBI  KIACCHYECKOH M
AHAIMTHYECKOH MEXaHMKH C UENBI0 JANbHEMINero HMCIIONb30BAHMS
TIOTYIEHHBIX 3HAHMH B NPOdeccHOHANBHON NeATENBHOCTH TIPH OMHCAHWH
M MCCNCNOBAHNM PasNUYHbIX JWHAMUYECKHX SBICHUH M (opMUpyer
HEOOXOAMMOro YPOBHS MATeMATHYecKol KyJNBTYPEL, 0GeCTIeYMBAIOWIEro
K4K yMeHHE PasOHpaThCs B COBPEMEHHBIX MpoblieMax (U3HKH, TaK u
CaMOCTOSATENLHO MPOJIOJDKATH CBOE ECTECTBEHHOHAYIHOE 06pazoBaHHe.

This course examines the basics of classical and analytical mechanics
in order to further use the knowledge gained in professional activity when
describing and studying various dynamic phenomena and forms the
necessary level of mathematical culture, which provides both the ability to
understand modern problems of physics and independently continue their
natural science education.

Mexanuka
Mexauuka
Mechanics

Huddepenumanasix
JKOHE HHTETPAIIIBIK
TeH/IeyIIep
Judpdepennuancurie u
HHTErpaibHbIe
YPaBHEHUA

Differential and integral
equations

L
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ChI3BIKTHIK anreGpa
Jluneiinas anrebpa
Linear algebra

Kyperbin MakcaTel — cBI3BIKTHIK anrebpa sxoHe MaTpHIa TEOPHSCHI
canaceiHfare! OinimMai namerry. OKeITy HoTHXenepi: [ayce aaici Men Kepi
MaTpHIAJIBIK OMiCTi Koca OipHeme omicTepai KompaHbim CBIZBIKTHIK
TCHACYNEP JKYHECIH WIeNTy; MATPHLANBIK ONEpalILIapbl OpBIHAY,
COHBIH iWliHAe Kepi MaTpuuanap MeH aHBIKTAYEINTApABI Taly; MEHIIIKTI
MSH K0He MEHLUIKTi BEKTOP eCeITepiH eIy YIIiH CHI3bIKTHIK ainreOpaHbt
KonziaHy; matpuiianapasie QR neKOMIO3ULHSCHH KOIIaHYy.

Henbto kypca sBISETCA pasBUTHE 3HAHHMH B O6NACTH NHHEHHOM

Maremarrka 1, 2
Maremaruka 1, 2
Mathematics 1, 2
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anrebpsl ¥ TeOpHH MaTpHL. PesymbraThi 0OydeHMS: peINaTh CHCTEMBI
TMHEHHBIX YPaBHEHHH, HCIIOIB3YA HECKOJBKO METOMOB, BKIIIOYAs METO.
I'aycca u MeTon 0GpaTHEIX MATPHLY; BBIIONHATE MATPHYHEIE ONIEPALIMH, B
TOM 9HCIIC HAaxXOMUTh OOpaTHBIE MATPUIEI H ONPEIeNUTENH; TIPUMEHATD
NEHEHHYI0 anredpy Ans pelueHHs 33Jaud Ha COOCTBEHHBIE 3HAYCHHS U
COOCTBEHHBIE BEKTOPHI; NPUMEHATH QR-pasiiokeHHe MATpHIL,.

The course objective is to develop knowledge in linear algebra and
matrix theory. Learning outcomes are: solve systems of linear equations
using multiple methods, including Gaussian elimination and matrix
inversion, carry out matrix operations, including inverses and
determinants, to apply linear algebra for eigenvalue and eigenvector
problem, to apply QR-decomposition of matrices.

19
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Onruka
Onrrka
Optics

By KypcThl 0Ky GapbIchIHAa CTYAEHTTEpAE KOpINaFaH TaburaT anemi
Typanbl OIPTYTac, KaNBIITHL, JOTHKA TYPFHICEIHAH KAPAaraHIa Kapama-
KaHIIbUIAC TYKBIPHIMAAPE! XKOK (DUSHKAIBIK KO3KAPACTH KANBIITACAIEL
KIIACCHKANBIK (H3MKA TYPFHICHIHAH TAGUFATTAaFbl HETi3ri ONTHKAIBIK
KyOBUTBICTAp MEH MPOLIECCTep Typaibl TYCIHIKTEPMEH TAHBICA/BL.

B xome wusyweHus mamHOro Kypca y CTYAEHTOB (OpPMHPYIOTCH
pr3nyecKuii MOAXON K OKPY)XAIOMEMY HPHPOAHOMY MHpY, He HMEIOLIHiL
TPUHIMITHATIGHBIX, HOPMAIBHBIX, IPOTHBOPEYMBEIX C TOYKH 3PEHMA
JIOTUKH BBIBOAOB; 3HAKOMATCA C MOHATHSMH OO0 OCHOBHEIX OITHUYECKHX
ABJIGHUIX M MpoLeccaX B IPHPOJE C TOUKH 3PEHMA KIACCHUECKOMN
¢bu3nky.

During the study of this course, students form a physical approach to
the surrounding natural world, which has no fundamental, normal,
contradictory in terms of logic conclusions; familiar with the concepts of
the basic optical phenomena and processes in nature from the point of
view of classical physics.

ONeKTpIIK KoHE
MarHeTH3M
ONeKTPHYIECTBO U
MAarHeTH3M

Electricity and
magnetism

S cemecTp /5 cemecTp / Semester 5

KOO xomnonenti / BY3oBcknii komnonent / University component
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OnexTpoIuHaMHKA
OnexTpoTuHAMHKA
Electrodynamics

5

“OnexTponuHamuka” KYPCHIHBIH Herisri Maceneci -
3JIEKTPOJHHAMMKA Ka3ipri Ke3Jeri 3aT HeH Coyse LIBIFapy/abiH KBAHTTHIK
TEOPUACHIHBIH  Herisi  kipicmeci  ekenin  kepcery.  JlepGec
CalbICTHIDMANIBUTBIK ~ TEOPHACHIHBIH ~ HErisri  KarMjanapel  MeH
SMIEKTPONIMHAMHKA 3aHIAPHIHBIH KOBAPMAHTTHl >KA3BLIYBIH KAPACTHIPY.
CTyzneHTTepre KeHIiCTiK NeH yaKbIT Typaibl Kasipri 3aMaHFb TYCIHIKTep

ONEKTPIIK KoHE
MAarHeTH3M
OJeKTpUYECTBO u
MAarHeTU3M

Electricity and
magnetism
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KaJIBITACTEIPY.

OcHoBHasd 3ajaya Kypca “OJeKTPOAMHAMHUKA” - MPEACTABHTDH
9MEKTPOOMHAMUKY KaK (PM3HYECKYIO TEOPHIO, OCHOBAHHYIO Ha 3aKOHAX,
YCTaHOBIICHHBIX OIIBITOM, Pa3BUTYIO Jaiee, KaK TEOPETHYCSCKHUH Kypc B
BUIE TCOPHH IOJIA, € OCHOBHBIX METOAOB M TOJOKEHUI, IT0KA3aTh, UTO
JJIEKTPOAMHAMMKA  ABJACTCA  OCHOBOM B TEOpPETHUECKOH W
SKCIIEPUMEHTANBHON (PM3HMKE M CIYXKHT BBEJICHHEM B KBAHTOBYIO TEOPHIO
BEIECTBA U U3IIy4EHHA.

The main objective of the “Electrodynamics” course is to present
electrodynamics as a physical theory based on the laws established by
experience, developed further as a theoretical course in the form of field
theory, its main methods and provisions, to show that electrodynamics is
the basis in theoretical and experimental physics and serves as an
introduction to the quantum theory of matter and radiation.

BekTopnsik sxoHe
TEH30PIBIK TAJIAY
Heri3gepi

OCHOBBI BEKTOPHOI'O H
TEH30pPHOTO aHAJIH3a
Basics of vector and
tensor analysis
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ATOMIBIK >K9HE AOPONBIK hU3MKa
AToMHas U fAaepHas GpuU3HKa
Atomic and nuclear physics

Bepinren kypc aTOMJIBIK JkoHe SAPOJIBIK KYOBUIBICTAP/EL, YFBIMAAP/IbL,
3aHIApAbl, TEOPHMSIAp/bl OKBII YHpeTeli; ATOMABIK JKOHE SNPONBIK
KyOBUIBICTApAE!l  GaKpuiay >OHE OSKCIEPHMEHTTIK 3epTTeyAiH Herisri
omicTepiMEH  TaHBICTHIPAABI;  KBAHTTHIK  MEXAHWMKAHBIH  HETisri
YFBIMJIAPBIMEH  JKOHE (QH3HMKANBIK KyOBUIBICTAPAB!  OKBII-yHpeHy/e
KBAHTTHI-MEXaHHKANBIK aMaJIIBIH €PEeKIIeNiKTepiMEH TAHBICTHIPAIbL.

JaHHbll Kypc M3y4aeT ATOMHEIC M sSAEpHBIE SBJNEHMS, HOHATHS,
3aKOHBI, TeOpHy; 3HAKOMHT c OCHOBHBIMH MeTOaMH
SKCHEPHMEHTANBHOTO UCCIENOBAHMA H KOHTPOISA ATOMHBIX M ANEPHBIX
SIBIICHUH; 3HAKOMHT C OCHOBHBIMH IOHSATHSAMHM KBAHTOBOH MEXAHHKH W
OCOGEHHOCTAMHM ~ KBaHTO-MEXAHWYECKOTO IOAXOAa TpH  H3YYEHHH
(bHU3HYECKHX ABJICHHIA.

This course studies atomic and nuclear phenomena, concepts, laws,
theories; introduces the basic methods of experimental research and
control of atomic and nuclear phenomena; introduces the basic concepts of
quantum mechanics and features of the quantum mechanical approach in
the study of physical phenomena.

Ontuxka
OnrHka
Optics

Herizri BBB nemece Minor moayJi / Mogyns ocaosnoro OII niu Minor/ Model major EP or Minor

(15 xpeant/15 kpeauTon/ 15credits)

Herisri BBB monnepi / incuumwinne ocaosnoii OIT/ Discipl.ines major EP

22 | BIITK
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S1nposBIK MeAULHHAHBIH
(hu3HKANBIK Herizaepi

5

Byn kypcra cTymeHTTep ANpONBIK MEAHMLMHA EpeKIIeNiKTepi MeH
IpUHUMNTEepiMEeH TaHbicanbl. CTyQeHTTep paiMOHYKIMATEPAi JKOHE

ONEKTPITIK K9He
MarHeTH3M
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BD EK DuzHYECKHe OCHOBBI AIEPHOI onapMeH OalinaHBICTBI MEAUIMHANAFbl JHATHOCTHKA, TEpAmusi XKoHE | DJICKTPHYECTBO U
MEIULIMHEBI XMpYPrusi MaKcaTHIHAAFBl MOHAAYINBl COYJIENEHYi KONIAHYABIH HEri3ri | MarHeTusm
Physical bases of nuclear TYCIHIKTEpl MEH MacemellepiH OKBITT-YHpeHe i jkoHe MeHTepe/i. Electricity and
medicine B npounecce m3ydeHns Kypca CTyI€HTBI 3HAKOMATCS ¢ OCOOEHHOCTAMHM | magnetism
H MNPUHLUIIAMHA S0epHO MenuuuHbl. CTyNeHTH U3yYalioT M OCBAHUBAIOT
OCHOBHBEIE TOHATHA W NpPOGIeMBl HCIONB30BAaHHA PAAUOHYKIHIOB H
CBSI3aHHBIX C HUMHM HOHHM3HPYIOIMX HM3JIYy4YEHHMH B IENIX JHATHOCTHKH,
TEepAI{ H XUPYPrHH B MEIHUIIUHE.
During the course, students are introduced to the features and
principles of nuclear medicine. Students study and master the basic
concepts and problems of the use of radionuclides and related ionizing
radiation for diagnosis, therapy and surgery in medicine.
23 | BIITK MenmuuuHana sapoIbIK Byn kypc AApONBIK  KOHABIPFBUIADABI,  YIACTKITEp  MEH | OJEKTPIIiK JKoHe
B KB KOHZBIPFBUIApbI KOTIAHY JETeKTOpNapAbl  NalmanaHy[blH TEOPHAIBIK OJKOHE MPAKTUKANBIK | MATHETH3M
BD EK ITpuMmeHeHMe epHBIX YCTaHOBOK Oinmimzepine Herizgenred. Herisri bBIKpUIaC COYNENIK IHATHOCTHKAHBIH, | DNEKTPUUECTBO U
B MEIHULIMHE MBbIHa/alt ojticTepiHe OeJiHreH: KOMIBIOTEePIIK PeHITEeH AMArHOCTHUKACHL, | MATHETH3M
The use of nuclear facilities in MO3HUTPOHABl 3MUCCHSNBIK ToMorpadus, cuuHTHrpadus xone Tarwl | Electricity and
medicine OGackamap. CoubiMeH Oipre pagHOHYKIIMATEPOIH TepameBTHAIBIK | magnetism

MaKcaTTap YIIiH, al HOHOAy[Ibl COYJIEJICHYAIH XHPYPTrUsJIbIK MakcarTap
YLIiH (TaMMa-TIbIIAKTap el aTalaThH) KOJNAAHBULy MEPCIEKTHBAIApHI
TaJIKBLTAHFAH.

JlaHHEI! Kypc OCHOBaH Ha TEOPETHYECKHX W MPAKTHUYECKHX 3HAHHSIX
9KCIUTyaTallMil SACPHBIX YCTAHOBOK, YCKOPHUTENel M JIETEKTOpPOB.
OcHoBHOe BHHMaHHe OBUIO YHAENEHO CIeOYIOIIMM MeTOoaM JIyYeBOi
IUAaTHOCTHKH: KOMIIBIOTEpHAs PEHTI€HOJWATHOCTHKA, MNO3UTPOHHAS
SMHCCHOHHAs ToMorpadus, cuubTurpadus w ap. Takke Gbutd
O0CYXJEHBl  TMEepCHeKTHBBI  NPUMEHEHHWs  PaJHOHYKIHIOB I
TEpAaleBTHYECKUX  Leneil, a HOHW3HPYIOWIETO U3NYYeHHs Uit
XHMpPYPriu4ecKHX LielieH (TaKk Ha3plBaeMble raMMa-HOXKH).

This course is based on theoretical and practical knowledge of the
operation of nuclear facilities, accelerators and detectors. The main
attention was paid to the following methods of radiation diagnostics:
computer X-ray diagnostics, positron emission tomography, scintigraphy,
etc. Prospects for the use of radionuclides for therapeutic purposes, and
ionizing radiation for surgical purposes (the so-called gamma-knives)
were also discussed.
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Hanoxyite dusukace! Heriznepi
OcnoBr! $husmKn HaHOCHCTEM
Basics physics of nanosystems

kb

“Hanoxydie  ¢usmkacel  Herizaepi KypPCBl  CTyJEHTTEpre
MHKPOTEXHOJIOTHA, 3aMaHAYM HAHOTCXHONOTHSHBIH JAaMYbIHBIH Herisri
GarbITTapH!, KBaHTTHI npubopnap >KOHE KYPBUIFBLIAP,
HAHOSJIEKTPOHUKAHBIH 3/IEMEHTTIK 6a3achlH KYpy ’KoHE HAHOTEXHONOIHUS
SHiCTepi MeH MaTepHalape! Typamsl TYCiHIK Gepexi. Cryneurrepre
HaHOONIIEeM/Ii HBICAHAAP/IBIH KACHETTEP] saHe OakpuIay IapamMeTpIiepitiH
THIMAI 9M1iCTepiH, HAHOBNIEM I IIEMEHTTEp MEH KYPBUIBIMIAPABI Jkacay,
HETI3ri TeXHONIOTHATBIK NIPOLECTEPi TYCiHAipesi.

Kypc “OcHoBEI pH3MKH HaHOCHCTEM” €T CTYNEHTaM npefcTaBIcHHE
00  OCHOBHBIX  HANPABNCHMAX  Pa3BHTHA MukpooTexHONIOTHH,
COBPEMEHHOH HAHOTEXHONIOTHH, KBAaHTOBBIX IIPUGOpax H YCTpOHCTBAX,
CO3MaHMH 5IEMEHTHOM (a3l HAHOYJIEKTPOHMKH M METOIAX M MaTepHanax
HAHOTEXHONOTHH. CTyleHTaM DasBACHAIOT CBOHCTBA HAHOPA3MEPHBIX
00BeKTOB  3(PEKTHBHBIE METOBI KOHTPOILHEIX NAPAMETPOB, CO3NAHHE
HAHOPAa3MEPHBIX SJIEMEHTOB H KOHCTPYKLUHIA, OCHOBHbIE TEXHOIOTHYECKHE
MPOLIECCHL.

‘The course “Basics physics of nanosystems™ gives students an idea of
the main directions of development of microtechnology, modern
nanotechnology, quantum devices and devices, the creation of the element
base of nanoelectronics, and methods and materials of nanotechnology.
Students explain the properties of nanoscale objects and effective methods
of control parameters, the creation of nanoscale elements and structures,
the main technological processes.

Monekynansix pusuxa
Monexynspras ¢usnka
Molecular physics

6 cemectp / 6 cemectp / Semester 6

KOO xomnonenti / BY3osckmii komnonent / University component
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KBaHTTEIK Mexanuka
KsanTopas mexanuxa
Quantum Mechanics

6

Kype crynenTrepre MUKpOMHP 3aHIBUILIKTAPEIH TEPeH, TYCiHmipeni.
CTyneHT KBAaHTTHIK 3aHNapra OarbIHATHIH KYOBUIBICTApIbIH (PH3UKAIIBIK
TabuFaThl Typanbl HAaKTbI TYCIHIK anajpl, MATEPHATMCTIK MO3HMIHLIAH
KBaHTTHIK YPAICTEpAi WHTepnpeTanusuiayabl yipereni. EH 6GacThichl
CTYAEHT OJIapAbIH KOJIJaHy LIeriH Gimy joHe oaparl Toxipubene THIMAI
KoniaHa GLTy YINIH ipreiii >Kambl skoHe >KaKbIHIATBUIFAH axictepre Gaca
Hazap ayjapy Kepek.

Kypc naer crymenram rimyGokoe mOHMMaHHe 3aKOHOMEpHOCTeI
MUKpomupa. CTyAeHT NOMyYHMTh YeTKOE MPENCTABIEHHe O (H3HIECKOM
NpUPONE ABIICHHH, NOJYUHAIOMIMXCS KBAHTOBBIM 3aKOHAM, HAYYHTHCS
MHTEPIPETUPOBATh  KBAHTOBBIC NIPOLECCH ¢  MAaTePHAITHCTHYECKOH

Juddepentmanpix
JKOHE MHTETPATABIK
TEHIeynep
Juddepernmansubre 1
HHTETpaNbHbIe
YpaBHEHHS

Differential and integral
equations

BekTopibIK xkone
TEH30PJIBIK TAIAQY
Heriszepi

® EHY 708-02-21 Karanor Aucuunims mo o6pasoBaTensHoi nporpamme. M3manme Bropoe




nosuuuy. [J1aBHOe BHUMaHHe clienyeT yAenuTs (HDYHIAMEHTATLHBIM
OOLIHM H [IPHGIIKEHHBIM METOaM, C TeM, YTOOHI CTYJEHT 3HAJI IPAHMIIEI
WX IPUMEHMMOCTH K yMeJl MMM 3G ()EKTHBHO TONE30BATLCS HA MPAKTHKE.

The course gives students a deep understanding of the laws of the
microworld. A student can gain a clear understanding of the physical
nature of phenomena subject to quantum laws, learn to interpret quantum
processes from a materialistic position. The main attention should be paid
to the fundamental general and approximate methods so that the student
knows the limits of their applicability and knows how to use them
effectively in practice.

OCHOBBI BEKTOPHOIO U
TEH30PHOTO aHAIN3A
Basics of vector and
tensor analysis
Knaccukaneix Mexanuka
Knaccuueckas
MeXaHHUKa

Classical Mechanics

26

BII

HKOOK
BJI BK
BD UK

Xumus
Xumus
Chemistry

byn Kypc aroM KypEUIBICHL, XUMHSIBIK OaiIaHBIC, XUMHESIBIK
PCaKUMANAP/BIH  TEPMOJHHAMUKACEL JOHE KMHETHKACHL, epiTiHimep
TEOPHAIaPhl, KOOPAHHAUMSIIBIK TEOPHS JKaHIIBI HETi3Ti YFBIMAAPABIH, 5KoHe
Kamnbl XuMHi GOHBIHIIA HETi3Ti TYCiHIKTepAi —KANBITTACTHIPABL.
CoHbIMEH KaTap DJIEMEHTTePAiH KacHETTepiHiH, ail JKoHe Kypaeni
3aTTap/BIH KaCHETTEPiHiH aTOMAAPBIH EKTPOHABIK KYPHUIBICHIHA JKoHE
KOCBUIBICTAP/AFhl XHMHSIBIK OalaHEICTApIBIH TypiHe Toyenmimirid
aHBIKTaNabL.

HaHHBIA Kypc (OpMHpYeT OCHOBHBIE NMOHATHA O CTPOCHHH aTOMA,
XMMHYECKOH CBA3H, TEPMOAMHAMHKE M KHHETHKE XMMHUECKHX PeaKiii,
TEOPHUH PacTBOPOB, KOOPAHHALMOHHOM TEOPHH H OCHOBHBIE TIOHATHS IO
obmedt xummm. Kpome TOro, ONpemensfioT 3aBHCHMOCTH CBOMCTB
BIIEMEHTOB, CBOWCTB MPOCTBIX M CIIOXKHBIX BELIECTB OT 3NEKTPOHHOIO
CTPOEHHMs aTOMOB H BH/Ia XMMHYECKHX CBA3€H B COSMHEHHSIX.

This course forms the basic concepts of the structure of the atom,
chemical bonding, thermodynamics and kinetics of chemical reactions, the
theory of solutions, coordination theory, and basic concepts in general
chemistry. In addition, they determine the dependence of the properties of
elements, the properties of simple and complex substances on the
electronic structure of atoms and the type of chemical bonds in
compounds.

Monexynansix ¢usmka
JKOHE TEPMOTHHAMHUKA
MonexynspHas huszuka
Y TEPMOAWHAMHUKA
Molecular physics and
thermodynamics

27

BII
HKOOK
BJI BK
BD UK

Marematuxkanslk ¢usrka sgicrepi
Mertons! MaTeMaTHYECKOM
(1117632197

Methods of mathematical physics

By kype crynentrepmi ¢msmka GoliblHmia HAKTHI ecerrTepri menty
YIUiH MAaTeMaTHKAIBIK GH3HKA SICTEpiHiH aNNapaThH KONAAHY/IL, OHBIH
AN/BIHAA TYPFaH eCenTepAl AYphIC KypacThIPyLb! JkoHe MPAKTHKAIBIK ic-
9PEKET YIIIH KaXETTi MATeMaTHKaHBIH JKaHa GeJliM/epit OKBIN yHpeHyi,
TEOPUANIBIK JKOHE MATeMAaTHMKAIbIK (DM3MKA CallaChIHIAFhl  Oi-epiciH

Hduddepennyanasix
JKOHE MHTETPATIBIK
TEHeyIep
HAubdepernuansusie 1
HHTErpabHEIe

@ EHY 708-02-21 Katanor qucuuimive 0o 06pa3oBaTensHOM nporpamme. M3nanue Bropoe




KEeHEHTYAI yipeTeni.

JlaHHas Kypc ofydaeT CTyNEHTAa HCIONB3OBAHMIO ANNAPAT METOLOB
MaTeMATHYECKOH GU3MKM IS pelleHHs KOHKPETHBIX 3a1a4 10 (u3mKe,
TO3BOJIAET rPaMOTHO (hOPMYIIMPOBATh IOCTAHOBKY CTOSALIMX Tepe] HHM
3a/1a4 U MIOMOTacT M3y4YWTh HOBBIE pasJieibl MATEMATHKH, HEOOXOMHMBIE
st IIPaKTHIECKOM JeATEIEHOCTH, Pa3BHUTH crocoOHOCTh
CaMOCTOSTENIHOIO MBIULIEHMS M PaclIHPHTH KPYyrozop B obiacTu
TEOPETHYECKOM M MaTEMATUYECKOH DU3MKH.

This course will teach a student to use the apparatus of mathematical
physics methods to solve specific problems in physics, correctly formulate
the formulation of the problems before him and study new branches of
mathematics necessary for practical activities, develop the ability of
independent thinking and broaden horizons in the field of theoretical and
mathematical physics.

ypaBHeHHS
Differential and integral
equations

BekTopisix xone
TEH30PIBIK TAJay
Herizzgepi

OCHOBBI BEKTOPHOT'O U
TEH30PHOr'O aHAH3a
Basics of vector and
tensor analysis

Tawnpay Goiiviama xomnonerrrep / Komnonents! mo BeiGopy / OptionalComponents

28 | BIITK Illeten Timi. AybI3ma sxaHe 5 Kypeter oky kesiHme meren TiniHiH ayeisma xeHe xas6ama | Illerern Tini 1,2
B KB xasbalna ceiifiey MpakTHKachl (popmanare! KarumanapbiH MeHTePTe/li JkoHE MEHTEPLTN OTHIPFaH TiTAIH Huoctpannsiii 1361k 1,2
BD EK HnoctpanHblif s3bik. [TpakTuka MpaKTUKAIBIK JKOHE TEOPHSUILIK OGimiMuepin kocinkoif — onicreme | Foreign Language 1,2
YCTHOH M MUCBMEHHOM peun ayMarbIHJIaFbI MOCeNeNIepi LIenTy Ke3iHne naiinanada Ginyni yiipereni.
Foreign Language. Practice of B npouecce usyuenus Kypca oBlaeBacT PUHLMIAME HHOCTPAHHOTO
speech and writing A3bIKA B YCTHOM M IIHCEMEHHOH ¢(opMe M yMEeT HCIONb30BaTh
TEOPETUIECKUE H NMPAKTUYECKUE 3HAHHSA H3Y4aeMOT0 S3bIKA NIPH PEIICHHH
npo6JieM B 06J1aCTH NPOGEeCCHOHATEHOM METOMUKH.
In the process of studying the course, he masters the principles of a
foreign language in oral and written form and is able to use theoretical and
practical knowledge of the studied language in solving problems in the
field of professional methodology.
29 | BIITK IHetren Tini. FeuibivMu- 5 TexHuKaNBIK, FEUTBIMH MOTiHAEPH, ickepiiik XaTTrapmel, maprrapast | Ileren timi 1,2
BAKB TEXHHUKAJBIK, ayAapy PaKTHKACKI aynapa Oity ukeMi »xoHe TyCiHZIpMe jkoHe aynapMa IVIOCCAPHH dKacaii HuocTpanHsiil 1361k 1,2
BD EK Huoctpannsiii a3sik. [pakTuka aaThlH, WIETeN TiMiHIH CHHTAKCHCTIKKYDPBUIBIMHJAFH FBUIBIMH — Foreign Language 1,2

HAyYHO-T€XHMYECKOT0 MIEPEBOLA
Foreign Language. Practice of
scientific and technical translation

TEXHHKAJBIK YIrife ayaapManap acaii Gily skeHe TONTHIK ayaapManap
JKacay Kaker.

Bnanete TepmumHonormeif, HaBbIKaMH TepeBOAA TEXHHHYECKOTO,
HAy4YHOrO TEKCTOB, JAENOBOIC IMMCHMa, JOrOBOpa, ObITH CIIOCOOHBIMK
COCTaBJIATH TOJKOBBIA M NEPEBOIHON IIOCCAPUHM, IIEPEBONUTH TUIMYHbIE
AJ1s1 HAY9IHO-TEXHHYECKOTO CTHJI HHOCTPAHHOTO SI3bIKA CHMHTAKCHUECKHE

® EHY 708-02-21 Karanor nuciuiums 1o oGpasosarensHoii mporpamme. Usnanne BTOpPOE




KOHCTPYKIMM, BBITIONHATH TPYIIIOBOM MEPEBO.

To own terminology, translation skills of technical, scientific texts,
business  letters, contracts, skills of quick search of
background information, be able tomake intelligent and translated
glossary, handle thematic vocabulary during pre-translation analysis of the
original text, translate in typical scientific and technical style of foreign
language syntax, perform the translation in group.

7 cemectp / 7 cemectp /Semester 7

KOO xomnonenTi / BY3oBcknii komnonent / University component

30 | KII Du3UKaHBI OKBITY TEOPHACH MeH 5 Bakanaeprapiia gu3nxa noHi MyFaniMiHiH kociGM KeI3MeTiHiH apTypri | Xamme! dusmka Kypest
AKOOK amicreMeci TYPJ/IEpiH OpBIH/IaYFa NAHBIHABIK KATBITTAca/Ibl, OHBIH GapsichiHaa Gusuka | Kype obmeit dusnxu
I BK Teopus u meTonuka o0yyeHHs IoHI MyFalniMi opTa skanmel OimiM Geperin Mekemenepme Gusuka | General Physics Course
PD UK ¢dmsuke GoiibIHIma OKy-TopOHe TpOLeciH YHBHIMAACTBIpY Typambl OimiMai

Theory and methods of teaching KAIBINTACTBIPY — HETI3iHAE OKy-TopOHe, oJleyMETTiK-IeqaroruKaibIK,
physics MO/ICHH-aFapTYIIBUIBIK, (GYHKIMATAPABI XKY3€Te aCHIPaIbL.

YV GakanaBpos (GOpMHPYETCS TOTOBHOCTH K BBIIONHEHHIO PasIIMYHBIX
BHJIOB NPOGECCHOHANBHOM NEATENILHOCTH yuuTens (GU3HKH, B IPOLECcCe
KOTOpO# yuurens GH3MKE OCYIIECTBISET y4eOHO-BOCIMTATENBHYIO,
COLHAJILHO-TIEAarOTHYECKYIO0, KYJIbTYPHO-TIPOCBETHTENBCKYIO (DYHKIMH
Ha OCHOBe (OPMHMPOBAHMS 3HAHWH O COZEPKAHMH H OPraHU3AIlHH
y4eOHO-BOCIIHTAaTENIBHOTO  mpouecca MO  (U3HKE B CPeTHHX
061116006pa30BaTENIBHEIX YUPEXKICHHIX.

Bachelors are ready to perform various types of professional activities
of the teacher of physics, in which the teacher of physics carries out
educational, socio-pedagogical, cultural and educational functions on the
basis of the formation of knowledge about the content and organization of
the educational process in physics in secondary schools.

31 | KII TepMonuHaMHKa skoHE 5 Tepmonunamuka koHE — CTATHCTHKANBIK — (QH3MKA  TeOpHANLIK | KBaHTTHIK MeXaHHMKa
KOOK CTATUCTHKATBIK (pU3MKa Herizmepi (usnkanbiy  6ip Geumiri. Onap MakpOCKONMSUIBIK KyHenmeri, srHu | KBanToBas MexaHuka
I BK OCHOBBI TepMOTHHAMHKH H MHKpPOOOIIEKTEP/IiH KOl IIOFBIPbIHAH KYpalFaH neHelepaeri ¢pusukansk | Quantum Mechanics
PD UK cTaTUCTHYECKOH QuzHKH IpOLeCCTepAl  3epTTEyMeH aftmansicapsl. Byn moH  cTymenrrepre

Fundamentals of
Thermodynamics and Statistical
Physics

CTaTHCTHKABIK (PU3MKAHBIH 3oHE (QH3HKANBIK KMHETHKAHBIH IPHHIAIITIK
Heri3fiepin  Tyciumipesi, usHKanbK  OKyHeHiH — capanTayablH
CTaTHCTHKATIBIK 9/licTepi MeH (PEHOMEHONOTHSIIBIK TEPMOAMHAMHKAHBIH
oicTepiHiH apachIHAaFh! OalinaHbICTE KepCeTei.

TepmMopuHamMuka M cTaTHCTHYecKas (JM3MKa YacTh TEOPETHYECKOM

® EHY 708-02-21 Karanor mucnumimH 110 06pasoBaresHOM nporpamMme. Msnanue Bropoe




¢uspky. OHH 3aHMMAIOTCA HCCIENOBAHHEM (H3HYECKHX TPOIECCOB B
MaKpOCKOITMYECKOH CHCTEME, T. €. B TelaX, 00pa3oBaHHEIX U3 OONBIIOTO
KOJIMYECTBA MMKpodYacTHIl. JaHHas IuCUMIUTHHA OGBACHAET CTyJAEeHTaM
NPHHUMIHAILHBIE OCHOBHI CTATHCTHYECKOM Qusukm u  (u3HYecKoit
KHUHETUKH, OTPaKaeT B3aMMOCBA3h MEXIY CTATHCTHYECKHMM METONAMY:
aHanu3a (E3MYECKMX CHCTeM M MeTodaMH  ()eHOMEHOJIOTHYECKOM
TEPMOAHUHAMUKH.

Thermodynamics and statistical physics are part of theoretical physics.
They are engaged in the study of physical processes in a macroscopic
system, that is, in bodies formed from a large number of microparticles.
This discipline explains to students the fundamental principles of
statistical physics and physical kinetics, reflects the relationship between
statistical methods for analyzing physical systems and methods of
phenomenological thermodynamics.

32 | KII Snponeik pH3HKaHBIH Kypc fBuibIM MeH TeXHMKajarbl 3aMaHayW  3eprreyiepae | KBaHTTHIK MexaHHKa
KOOK Toxipubenik agici KOJIJaHBUIATEIH AAPOMNBIK (GH3HKAHEIH SKCIIEPHMEHTIK omictepi Typansl, | KBaHTOBas MexaHHKa
II]1 BK OKCIIepHMEHTATBHEIE METOIBI SKCIEPHMMEHTTEH aJIbIHATHIH OJILUCYAIH IMAiri MeH Herisri HoTwkenepi, | Quantum Mechanics
PD UK AepHOH (UIUKH Kasipri 3aMaHFBl SANPONBIK-QM3HUKAIBIK SKCIEPMMEHTTI KOO JKOHE
Experimental Methods of Nuclear XKYPrisy, oJapAbIH KOIaaHOabl cananapsl TYpansl TYCiHIK Geperi.
Physics Kypc maer obmee mpeacrasiienie 06 3KCHEPHMEHTANBHBIX METOJAX
SepHOM GHU3HKH, IPUMEHAEMBIX B COBPEMEHHbIX HCCIIE/IOBAHMAX B HAYKE
U TEXHHKE, O Npe/ieNiaX TOUYHOCTH M3MEPEHHSA U OCHOBHEIX pe3y/bTaTax
MONyYaeMBIX M3  3KCHEPHMEHTa, IOCTAHOBKH M  IIPOBEACHHS
COBPEMEHHOTO S/IEPHO-(PU3MIECKOrO SKCIISPUMEHTa, U WX MPHKIAIHBIX
obnacTix.
The course gives a general idea of the experimental methods of
nuclear physics vsed in modern research in science and technology, the
limits of measurement accuracy and the main results obtained from
experiment, formulation and conduct of modern nuclear physics
experiment, and their applied areas.
33 | KII TeMeHri sHeprusaarsl AMPOIIHIK byn xypc OaprichlHOAa CTYAGHT SAOPONBIK peaKUHsIapObH Herisri | KBaHTTHIK MexaHMKa
KOOK peakuusap 3aHIBUIBIKTApEl MEH AAPO-AMpPOINBIK, ©3apa spekerTecyi Typanbl HakTel | KBaHTOBag MexaHHKa
III BK AnepHele peakliuu PH HU3KHX TYCIHIK almybl Kepek. SIIpoNbIK peakuusuiapAably opTYpIIi Mexanusmziepia | Quantum Mechanics
PD UK HEPrHsIX 3epTTey 9P TYpJli NPOLECTEPAIH KHMANAPHIH OJIUIEYAiH SKCIIEPUMEHTTIK

Nuclear reactions at low energies

onicTepiH MeHrepyni, 6ap 3KCIEPHMEHTTIK AepeKTepAi Tanaayasl skoHe
OJap/ibl CHUIIATTAy YLIiH KOJJAHBLIATHIH SAPONBIK JMHAMHKAHBIH Kazipri
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3aMaHFBl YIIUIepiMeH TaHBICYAbl Kespeiini. Byn kypc ascelna atom
S/PONapbIHAa HYKIOHTAP MEH ayblp HOHHADHBIH, CEPIIMIi KoHE
OipKaJBINTEI €MeC WAMBIPAYBIHBIH €PEKINeNKTEPiH, a3KOHKJIOHIEI
Gepinic xoHe (parmMeHTalma MpoLEecTepiH, TepeH GipKATBIITEI LIAIBIpay
XKoHe Oipiry, pamMOaKTHBTI SAPONAPABIH KATHICYBIMEH peaKuMsIapab
3epTTey KapacTHIPEUIA/IBL.

B xoze naHHOrO Kypca CTYAeHT [ODKEH MONYYMTb HETKOE
NPENCTABICHHE O SAAPO-INCPHOM B3aUMOJEHCTBHM W  OCHOBHBIX
3aKOHOMEPHOCTAX ANEPHBIX peakimii. M3ydeHne paznuuHbIX MEXaHH3IMOB
AOCPHBIX  PeaKUMH NpPEANONAaraeT OCBOGHHE OSKCIEPHMEHTATBHBIX
METONOB ~ M3MEDCHHS CEUECHMH DasIMYHEIX MPOLIECCOB, AHAIH3
HMEIOIMXCA  SKCIEPHMMEHTANBHBIX  JAHHBIX M 3HAKOMCTBO C
COBPEMEHHBIMH MOJEINSIMH AIEPHOH MHAMUKH, MCIIONB3YEMBIMH IS HX
omucaHui. B paMkax naHHOTO Kypca IpefycMaTpuBaeTcCss H3ydeHHe
OCOGEHHOCTEH YNPYTOro M HEYMPYroro PaccesHHs HYKIOHOB U TKENBIX
MOHOB Ha AaTOMHBIX SpaX, NPOLECCOB MAJOHYKIOHHBIX MHEpenad u
(hparMeHTalyH, TyGOKO HEYNPYTOTO PACCESHHA M CIHSHHS, PEaKLHi C
YUACTHEM PaMOAKTHBHBIX SNEP.

During this course, the student should get a clear idea of the nuclear
mteraction and the basic laws of nuclear reactions. The study of various
mechanisms of nuclear reactions involves the development of
experimental methods for measuring the cross sections of various
processes, analysis of available experimental data and familiarity with
modern models of nuclear dynamics used to describe them. This course
provides for the study of elastic and inelastic scattering of nucleons and
heavy ions on atomic nuclei, the processes of small-nucleon transfer and
fragmentation, deep inelastic scattering and fusion, reactions involving
radioactive nuclei.

Tangay Gotisinma koMnonerrrep / KoMnoHenTsI o BbIOOpY / Optional Components

34

BITI TK
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Y aetkiutep GH3UKack
Ou3nka ycKopuTenei
Accelerator Physics

5

Byn kypc snekTpomarnuTTik epicreri sapapranran GemmexTepain
acepriecyl aiimMarblHia OimiMiH yrFaiTagel, SKyMBIC —icren TYpFaH
YACTKILITEP/IH JKYMBIC Kacay NPHHUMITIMEH XOHE YIETUIyAiH 6amama
MEXaHU3MIMEH  TaHBICTEHpambl.  COHBIMEH — KaTap  3apsaTaTFaH
Gemuexrepni amy 3aHABUIBIKTApbl, YHETKIWITEp Typrepi, KOJIAaHbLTY
aliMarbl, 3apsATanFaH GeMIeKTep i WOFBIPEIH KOMTAHBUTYEH FRUTBIME -
ToXKipuOeniK GarbITTarbl Op TYpJi JKYMBICTADAA AIBIHFAH GLTIMHIH

KBanTTHIK Mexanuka
KBanToBas MexaHuka
Quantum Mechanics
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GalinaHBICHI KapacTRIPLLTAEL.

JaHHBIH Kypc yBeNMuMBAET 3HAHUS B OOIACTH B3aMMOJEHCTRHA
3apAKEHHBIX YACTHIL B SIEKTPOMATHHTHOM TOJIe, 3HAKOMHT C HPHHLHIIOM
paboTel jeicTRyIOIIX YCKOPHTENIEH M albTEPHATHUBHBIM MEXaHH3MOM
yexoperus. Kpome T0ro, paccMaTpuBaroTes 3akoHOMEPHOCTH MONyUeHHs
3apAKCHHBIX YACTHIl, BUAB! YCKOpHTENei, 06IacTh MPHMEHEHHs, CBA3b
3HAHUH, TIOJTy4eHHBIX NIPH PA3/IMYHBIX paboTax HAYYHO - MPAKTHUECKOTO
HasHA4Y€HH 110 IPUMEHEHHIO ITy4Ka 3aps>KeHHbBIX YaCTHII,

This course increases knowledge of the interaction of charged particles
in an electromagnetic field, introduces the principle of operation of
existing accelerators and an alternative acceleration mechanism. In
addition, the laws governing the production of charged particles, the types
of accelerators, the field of application, the relationship of knowledge
gained from various scientific and practical applications on the application
of a beam of charged particles are considered.

35

BIT TK
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HeftpoHapik ¢pusnka
Heiitponnas dusuka
Neutron physics

Byn xypc HelTpounapms!, onapmen KacueTTepi MeH KYPBUIBIMBIH
eprreyre GarprTTaFaH. COHBIMGH KaTap Gy KYPCTBIH MaKcCaThl-
CTYISHTTCpAIH peaKTOPNapiarsl  (BPH3HKAIBIK KYOBUTBICTAp, ONappl
TCOPUATNBIK  YFBIHY JKOHE OKCICPUMEHTANmbl  Gakpliay — ojicrepi,
HEHTDOHABIK ~ (PM3HMKAHBIH ~(H3HKATEIK IIAMANADBIHBIH ayKbIMIAphI
TYpaJIbl TYCiHIKTEPiH aimy GOJBIN TabbUIagbL.

JlaHHBIH Kypc HanpaBieH Ha HCCIIEIOBAHME HEWTPOHOB, HX CBOMCTB U
CTPYKTYPEL. A TaKKe LENBIO JaHHOTO Kypca SBISETCA HOJTy4EHHE
CTyACHTAMH [pPE/CTABJICHHH O (UIHYECKUX SBIEHHAX B PEaKTOpaX,
METOMaX HX TEOPETHYECKOr0 OCMBICTICHHA H IKCIEPUMEHTAIBHOTO
HabImo/IeHHs, MacIITabax (U3MUECKUX BEMUMH HEHUTPOHHOH PUIHKH.

This course is aimed at the study of neutrons, their properties and
structure. And also the goal of this course is to provide students with ideas
about physical phenomena in reactors, methods of their theoretical
understanding and experimental observation, scales of physical quantities
of neutron physics.

KBauTTHIK MEexanwmka
KBaHTOBas Mexanuka
Quantum Mechanics

L

BIT TK
BI KB
BD EK

OIIeKTpOHHKA Heri3aepi
OCHOBBI SNIEKTPOHUKH
Basic Electronics

"OneKTpoHWKa Herisgepi" Kypchl OKainbl KoCiOGM IOH GOMEM
TabBUTa/El, OHAA 3MEKTP XKOHEe MarHHUT Ti3beKTepin €CenTey 3aHIapsl MeH
omictepi, onmapga GONBIN KaTKaH TIpoLecTep, COHAai-aK SITEKTP
KYPLUIFBUIAPBIHBIH  KYPBUIBICEL ~ MEH  KYMBIC  iCTey  NIpHHUMII
KapacThippulanpl. IloHmi OKy aMeKTpkaGAbIKTap MeH 3NMeKTpPOHHKAHED

Onexrpiik
MAarHeTU3M
ONEKTPHYECTRO
MarHeTH3M
Electricity

JK9HE

and
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xobaray, MOHTaXAay KeHE NafiflalaHy MocelelepiH Memy KesiHze
SIEKTPOTEXHUKANIBIK KYPBUIFBLIAPABL CayaTThl maiinajgady GoMbIHIIA
MaMaHIapAbIH, TEOPUAIBIK JKoOHe MPAKTUKAIHIK JalBIHALFEIH OekiTemni.

Kype "OcroBbl anextpoHuku" sBusercs o6menpod)ecCHOHATBHOMN
AWCIHMIUIMHOM, B KOTOPOH paccMaTpHBAIOTCS 3aKOHBI M METOAB pacyéTa
SIIEKTPHIECKUX M MATHUTHBIX LENeH, MPOUCXOAAIIME B HUX MPOLIECCHL, a
TakKe YCTPOHCTBO W NPHMHUMI JACHCTBHS SIEKTPUYECKHMX YCTPOMCTB.
Hsyuenvie JMCUMINHHBI 3aKPEIUIACT TEOPETHHECKYIO M IIPAKTHUECKYIO
TIOATOTOBKY ~ CNEUHAIMCTOB [0  IPAMOTHOMY  HCIOJB30BAHUIO
SMEKTPOTEXHUYECKUX YCTPOWUCTB NPH PEIICHHU 33/a4 [POSKTHPOBAHIA,
MOHTa)Ka ¥ 9KCIUTyaTalky 3EKTPOOOOPYNOBAHHS U 3NEKTPOHMKH.

The course "Basic Electronics" is a general professional discipline,
which discusses the laws and methods of calculation of electrical and
magnetic circuits, the processes occurring in them, as well as the device
and the principle of operation of electrical devices. The study of the
discipline fixes the theoretical and practical training of specialists in the
competent use of electrical devices in solving problems of design,
installation and operation of electrical equipment and electronics.

magnetism
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BakyymasIK TeXHHKa XoHe
Ja3epiiK >xabapIK

BaxyyMHas TexHHKa U J1a3epHOE
obopynoBaHie

Vacuum engineering and laser
equipment

Bbyn kypc sanponslx ¢u3HKamarsl SKCEpUMEHTTepHe KONAAHBLTATHIH
BaKyyMJBIK TEXHUKA Typajisl Herisri GimiMai, coHpIMeH Katap (pH3HKaHBIH
SPTYpJIi CalanapeiHAaFsl 3aMaHAyYH KOJNZaHGAIBI 3epTTeyepie asepiik
TEXHONIOTHAIAP/ABI KONAAHY Il KaJIBIITACTHIPA/IEL.

HauHblii Kypc dpopMupyeT Ga3oBBIe 3HAHMS 1O BAaKYYMHOM TeXHHKE,
HCTIONB3YEeMOH B SKCHEPHMMEHTAaX IO sAepHOH Qusuke, a Taroke Mo
NPUMEHEHHIO JIA3¢PHBIX TEXHONOTHH B COBPEMEHHBIX  IPHKIAJHBIX
UCCIENOBAHHAX B PA3THYHBIX OTPACIIAX (DU3UKH.

This course forms the basic knowledge of the vacuum techniques used
in experiments in nuclear physics, as well as the use of laser technologies
in modern applied research in various branches of physics.

ONEeKTPOAMHAMMKA
ONeKTpOIHHAMEKA
Electrodynamics

8 cemecTp / 8 cemectp /Semester 8

KOO xomnonenti / BY3opckuii komnonent / University component
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CoyneHiH 3aTreH acepiuecyi
BzanmopneticTere usnydenus ¢
BeILECTBOM

Interaction between emission and

5

byn xypc coynenenynin 3satnmeH oceprecyinin (yHmaMeHTaNbA
3aHJApBIH JK9HE 3aTTBIH COyNeleHyMeH acepiiecyl KesiHmeri Herisri
(H3MKaANBIK KYPBUIBICHIHBIH JKOHE TaOHFATBHIHBIH e3repyiH TyciHzipeni,
aTOMABIK AXPONAPABIH, 3apsAATAIFaH JKOHE HelTpal MHKpOOGeSIIeKTiH

KBanTThIK Mexanuka
KsanroBasg MexaHuka
Quantum Mechanics
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substance

SPTYpIi KYPBUIBIMABI 3aTTapMEH ©32pa acepiecy (PM3HKACHIHBIH JKANIIHI
3aH/IapbIH TYCIHAIpei.

JlauHBIi Kype 00BACHSeT (yHAaMeHTATbHBIEC 3aKOHbI B3aAHMO/IEHCTBHS
USIlyJE€HUS C BEIECTBOM M HM3MEHeHHsA HPHUPOABI M  OCHOBHOTO
(hrI3HHECKOTO CTPOSHHS TIPH B3AMMOXEHCTBHM BEIIECTBA C HATyUeHHEM,
O6BACHAET OOIIMe 3aKOHbI (H3MKM B3aUMOAEHCTBHS ATOMHBIX szep,
3apAKCHHBIX M HEHTPAILHBIX MHUKPOYACTHI] C BELIECTBAMH ¢ PasIMIHOMN
CTPYKTYpOH.

This course explains the fundamental laws of the interaction of
radiation with matter and changes in nature and the basic physical
structure in the interaction of matter with radiation, explains the general
laws of physics of the interaction of atomic nuclei, charged and neutral
microparticles with substances with different structures.
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YKOOK
I BK
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ATOM SAPOCBIHBIH KYPBUIBIMEI
CrpyxTypa aToMHOro anpa
The structure of atomic nucleus

Kypc crynentke opTypnmi mpouectepdin KeManapeiH OIIIEYIiR
OKCTICPUMEHTANIEL  SfiCTeMeci Typasl TyciHik Gepexmi, cTynenTTepne
aTroMJap MeH aroM SIPONAPHIHBIH COKTBIFBICYHl Ke3iHAe GonaThiH
TpouecTepAi TYCiHy ywiH KakeTTi GiniM xyieciH KamemracTeipagsl, S-
MaTpulla, aMILTUTy/a JKOHe WallBIpayeH (a3achl CHAKTH YFEIMIApIbI
GasHpmalaB], ONApHBIH IAMBIPAYIbIH AHGGEPEHIMATIE  KUMACHIMEH
GaliIaHBICHIH KopceTeNi.

Kypc nmaer crynenry mnpencraBnenwe 06 sKCHepMMEHTANBHOM
METOAMKE HM3MCPEHHS CEYSHHH pasIMuHBIX NIPOLIECCOB, (OPMHPYET Y
CTYNEHTOB CHCTEMY 3HaHHH, HEOOXOMMEBIX [UIS MOHMMAHMA HPOLECCOB
NPOMCXOMAIMX NPY CTONKHOBEHHAX aTOMOB H ATOMHBIX S/lep, H3JIaraer
TAKHE MOHATHY KaK S-mMaTpHIla, aMIuIMTYA2 W (a3a  pacCesHmd,
TIOKa3EIBACT UX CBA3b C AU(PEpEeHITNATEHEIM CEUSHHEM PACCESHHAL.

. The course gives the student an idea of the experimental method of
measuring cross sections of various processes, forms the system of
knowledge necessary for students to understand the processes occurring
during collisions of atoms and atomic nuclei, expounds such concepts as
the S-matrix, the amplitude and phase of scattering, shows their
connection with the differential cross-section of scattering .

KBanTTHIK Mexanmka
KBanrosas Mexanuka
Quantum Mechanics

Tannay GofibiHIna KomnoHeTTTep / KOMIOHEHTRI 1O BbIOODY / OptionalComponents
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BII TK
B KB

KoneHcHprieHreH Kyii Qpu3KKkachl
Du3uKa KOHIEHCHPOBAHHOIO

5

Byn kypcTem MmakcaThl-KpHCTATZAp MeH aMOPOTHIK 3aTTapmblH Tepmonunamuka sxone
KYPBUIBICBL, KATTbl ICHENEPNIH KYPHUILIMBL MEH SPTYPNi (JM3HKAIBIK | CTATHCTHKAIBIK (H3MKa
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BD EK

COCTOSHUA
Condensed Matter Physics

KacHeTTepiH 3epTTey OHicTepi Typaibl >Kaunbl TyciHik OepeTiH
KOHIEHCHpPIIeHreH KyH (DH3HKACEIHBIH HeTizaepiH »Kyifeni Typae Oasuaay.
Byn KypeTsl OKY MakcaTBI-KaTThl ACHENCePAiH aTOMIBIK-3IeKTPOHIBIK
KYPBUIBIMBL, OJIAPIBIH KYpaMbl jKOHE opTypii (u3mKanbk KyObUTBICTap
apachIHAArE! TOYSNALUTIK Typaikl TyCiHiKTepi 6ap MaMaHdapasl JaibIHIAY.

Lenbro maHHOTO Kypca SBIAETCS CACTEMATHYECKOE H3IOKEHHE OCHOB
GU3MKH ~ KOHISHCHPOBAaHHOTO  COCTOSHHA, BKJIIodaromee  obmiue
MPeACTABJIEHHE O CTPOSHHH KPUCTAJUIOB B aMOP(HBIX BELIECTE, METOAAX
HCCIICNIOBAHUA CTPYKTYPHL ‘M Pa3IHYHBIX (bU3HUIECKHX CBOMCTBAX
TBEPABIX TEJI: MEXaHWYECKUX, TEIJIOBBIX, JMEKTPUUCCKHX, ONTHIECKUX H
JIpYruX. 3anadeil W3yYeHHS JaHHOTO Kypca SBISETCS TOATOTOBKA
CTIEL[HANTMCTOB, HWMEIOIIMX MPEACTABIEHAA O 3aBHCHMOCTH MEXIY
aTOMHOQ-IEKTPOHHOM CTPYKTYpOl TBEpABIX TeJ, MX COCTaBOM H
TIPOUCXO/IAIUMH B HHX Pa3THIHBIMH (U3MIECKHMH SBICHUSIMH.

The purpose of this course is a systematic presentation of the basics of
condensed matter physics, including a General idea of the structure of
crystals and amorphous substances, methods of studying the structure and
various physical properties of solids: mechanical, thermal, electrical,
optical and others. The objective of this course is to train specialists who
have an idea of the relationship between the atomic-electronic structure of
solids, their composition and the various physical phenomena occurring in
them.

HeTizgepi

OCHOBEI
TepMO,I[HIIaMI/IKH 158
CTATUCTHYECKOH
iz
Fundamentals of
Thermodynamics and
Statistical Physics
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Katte! eHeHiH Gu3uKacet
@uzHKa TBEpAOTO TeNa
Solid state physics

Kattel neHeHiH (H3MKAchl >KeKe aTOMIAp MEH MOJeKynalapIblH
apachIHIarbl OaliIaHBICTEIH OPHBIFYBIH KapacThIpanbl. by noHAi MeHrepy
MaKcaThl — KaTThl JeHeNli MaTepHanfapiblH (H3HKAIBIK KacHEeTTepiH
3epTTey cajachlHAa >KYiemeHHipiireH OUTIMAI KaJBINTACTRIPY JKOHE
onapmbl  OPTYpNi TEXHMKANBIK KYpBUIFBUIAp/ia, COHBIH iIIiHze
3NEKTPOHABIK KYPBUIFbUIApAa KOJIAaHY.

Qu3NKa TBEPIOrO Tejia CBOIMUTCA K YCTAHOBJICHHUIO CBA3H MEXIY
CBOMCTSBMH HHAMBHIOYalIbHBIX aTOMOB H MOJEKYl B THTaHCKHE
aCCOLMAIMH B BUJE PEryJLIPHO-YIOPAJOUCHHBIX CHCTEM - KPHUCTALUIOB U
HaHOyacTHIBL. llenb OCBOSHMS MaHHOHM MUCUUIUIMHEI — GOPMHPOBAHHE
CHCTEMATH3HPOBAHHBIX 3HaHWI B OOJACTH U3YYeHUS (M3HYECKHX
CBOMCTB TBEpJOTENIBHBIX MATEPHANIOB W WX MPHMEHEHHS B DasiIMYHBIX
TEXHUYECKUX YCTPOHCTBAX, B TOM YHCIIE 3JIEKTPOHHBIX.

Solid state physics is reduced to establishing a connection between the

TepMoguHaMIKA XKoHE
CTATHCTHKATHIK (hH3HKA
Heri3nepi

OcHOBHI
TEPMOTMHAMUKY U
CTATUCTAYECKOM
bu3uKA

Fundamentals of
Thermodynamics and
Statistical Physics
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properties of individual atoms and molecules in giant associations in the
form of regularly ordered systems — crystals and nanoparticles. The
purpose of mastering the discipline is the formation of systematic
knowledge in the field of studying the physical properties of solid-state
materials and their application in various technical devices, including
electronic.

42
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Papuanmusuieik Kayincisgik
Papuarmonnas 6e3omacHocTh
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