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~The course catalog of the education program 8D05305 - Nuclear physics _for the 2022 year student admission

Ne [ToHHiIH ITonnin aTaysr / Kpenut / Kpickaina anHoTaums/ [pepekBusuTTEep/
umKti / Haseanue aMcumnintel /
Hukn Name of the course Kpeaur / Kpartkas anHorauus / [TpepexkBU3HTLY/
JHCLMIUTHH
bl /Cycle of Credit Annotation Prerequisites
the course
1 cemecTp /1 cemecTp / Semester 1
KOO xomnonenti / BY3oBckuii komnonent / University component
1 | BIT2KOOK AxaeMHsUTBIK Jka30a 5 Byn kypcra 3amaHayM neaarordkanblk TEXHOMOTHAlApAbl koHe | backapy ncHXosoruscel
B/l BK AKaZleMHUecKoe ITHCEMO KOMMYHHKATHBTI  Oimikrinikri konmany. Feuteimu  3eprreyain | [Tcuxonorus ynpasieHus
BD UC Academic writing MaKcaTTapbl MEH MIHAETTEepiH TYKbIpbIMJAy, Macenenep/i wewyain | Management
GaceIMABIKTapbiH aliKbiHAay, Oaranay KpuTepHiinepiH Tanaay xaHe | psychology
Kypy, kacibu canana 6arapnamanayibl KonaaHy [Tenarorukansik
[IpuMeHATL  COBpeMeHHble  TeNarorHyeckue  TEXHOJNOIMH M | MpakTHKa
KOMMYHHKaTHBHBIMH KBanudukaumamu. Dopmynuposats uend u | [lenaroruveckas
3a/la4yd HAy4HOrO HMCCIEOBAHHS, BBISBIIATH MPHOPUTETHI PELICHHA | NMPAKTHKA

3aja4, BBIOMpaTh M CO31aBaTh KPUTEPHH OLIEHKH, HCIIONB30BATH
nporpaMMHpOBaHHe B NpoQeccHoHaIbHOMH chepe.
To apply modern educational technology and communication
qualifications. Formulate goals and objectives of scientific research,
identify priorities for solving problems, select and create evaluation
criteria, use programming in the professional field.

Teaching internship
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Tannay Goiibinma komnonerrrep / Komnonentsi no Boibopy / Optional Components

BIT TK
BJ1 KB
BD EC

Karrel nene ¢pusukaceinaarsl

ToKipubenik agicTep

DKcnepuMeHTaIbHbIE METO/IbI B
¢m3uke TBEpaOro TENA
Experimental methods in solid
state physics

Kartel  fneHwenep MeH  MoJeKynanapAblH — KypbUIBIMBI  MeH
cHMMeTpuachl. KaTTel neHenepain aiiMakThiK KypbUIBIMBIH ecenTey
auicTepi, KarThl JeHe OGeTiH KOMINbIOTepiik Mojaenjey. AHMaKTbIK
cnekTp OolibiHINA KaTThl NeHenepai kiaccudukaumsnay. Kpucrann
CHMMMETPHSCBIHBIH 3JIEKTPOHIBIK KYIIepiH KiacCH(HKALMACHIHA,
alMaKTBIK CIIEKTpre acepi.

{ CTPYKTYpa M CHMMETPHS TBEPABIX Tei H Mojekyl. MeTopt |

Snponsbik dpu3zMKackIHAAFbI
IKCMNEPUMEHT MATTIMETTEpiH
JKHHAKTay KoHe onuey/
Hakonnenue u o6pabotka
3KCMEPHUMEHTAJIbHbIX
NaHHBIX B A/1epHOMH (u3MKe
/

Accumulationand —

| PacdeToB 30HHOM CTPYKTYpbl TBEPAOrO TeJa, KOMIbIOTEPHOE |

MOJETHPOBAHHE TMOBEPXHOCTH TBepablx Ten. Kiaccudmukaims
TBEPABIX TeJl 110 30HHOMY CeKTpy. BausHue cummeTpun kpHcTawia
Ha KIaCCM(MKALMIO 3JIEKTPOHHBIX COCTOSIHHM, Mpe/ICTaB/IeHHs
30HHOIO CeKTpa.

Structure and symmetry of solids and molecules. Methods for
calculating the band structure of a solid, computer simulation of the
surface of solids. Classification of solids by zone spectrum. The
effect of crystal symmetry on the classification of electronic states,
the representation of the band spectrum.

processing of experimental
data in nuclear physics

BI TK
B/l KB
BD EC

SAnponelk peakumsanapabiy
anMacy MexaHu3mzepi
OBMeHHbIE MEXaHH3MBI
ANEPHBIX peaKiLuid
Exchange mechanisms of
nuclear reactions

Ocbl KypcTbl OKY OapbiChIHAa MEHWIKTI MOHAANY, YWY YaKbITBIH
KOHE HEHTPOHJAp MEeH raMMa-KBaHTTap/blH HMIYJIbCTIK Typ/e
Geninyin enmey omicrepi Kapacteipbuiasl. COHBIMEH —Karap
CIIEKTPJIEPAI  eMiley, peakUuMAnapablH KMHEMATHKAIBIK Tajaybl,
KOPPEJIAUMAIBIK ejlueynep, Ko3y (yHKUMsIapblH eney xKoHe
PaJlHOAKTHBTI ~ Coynenepieri dKCNepUMEHTANABIK odicTeMenepi
KapacTbIpajpl.

B xonme kypca paccMaTpMBAlOTCS METOAbI YIENbHOH HOHM3ALMH,
M3MEpEeHHsi TOJIETHOrO BPEMEHH W HMITYJIbCHOTO pacrpee/ieHus
HEHTPOHOB M ramma-kBaHTOB. Kpome TOro, paccMarpupaiorcs
METO/Ibl M3MEPEHHs CMEKTPOB, KHHEMATHYECKMH aHalM3 peakLui,
KOPPEJIALUHOHHbIE H3MEPEHHA, H3MepeHus (GyHKUMI BO3GYKaeHHS M
IKCMIEPHMEHTAIbHbIE METO/IbI B PAITHOAKTHBHBIX JIy4ax.

The course, the methods of specific ionization, measurement of flight
time and pulse distribution of neutrons and gamma quanta are
considered. In addition, the methods of measuring spectra, kinematic

ATOM APOCHIHBIH HYKJIOH
JKIHE KJIaCTepIiK
KYPBUIBIMBI/

HyknoHHas u k1actepHas
CTPYKTYpa aTOMHOro spa/
Nucleon and cluster
structure of the atomic
nucleus

® EHY 708-02-21 OGpa3osaresnshas nporpamma. H3nanmne sTopoe
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i
! analysis of reactions, correlation measurements, measurements of
! excitation functions and experimental methods in radioactive rays are
{ considered.
i 4 | BITTK Coynenik JHarHOCTHKA JaHe Ochbl KypcThl OKy GapbiChiHIa MarHHTTI pe30HaHCTBl ToMorpadusHbl | Cayne AHarHOCTHKACk MEH
! bl KB Tepanus calacblHAArsl KYMBIC icTey: DoiibIHIIA 3epTTeY JKYPridy - JKymMcaK TIHAEpAiH eH | TepanusHbIH QH3HKAIbIK
BD EC 3aMaHayH JKeTiCTIKTep JKOFapbl KOHTPAcCThl Ke3 KENreH JKa3bIKTBIKTAa ajJlaM ar3achiHbIH | MPHHUMNTEpI /
CoBpeMeHHbIe 10CTHXEHHA B GapsiblK Myluejepi MeH KyienepiHiH KecKiHaepiH anyra MyMKiHAIK | DU3HYeCKHe NPHHLIMITBI
obnacTv 1y4eBoH 1HarHoCcTHKa OepeTin  pagMauManblK — AMarHocTHka  aiici.  KomnbioTeprik | myueBOi AHArHOCTHKH H
W Tepan1u TomorpadHsnaH  albIpMalIbUIbIFBL,  3eprreyain  Oyn  Typi | Tepanuu /
——— | Modern-advancesin the field of — | paguanMsIIBIK_SCepAeH 2 DEHTIeH Coynienepinin opabia | Physical principlesof |
- ) - | radiation diagnosticsand | alinpiManbl  mareuT  epici  MeH panMokuinik ummyabctepi | radiation diagnosticsand |
therapy KOJIOaHbLIA/IbI). therapy
B xopge jadHoro Kkypca MccienoBaHue paboTbl  MarHMTHO-
pe3oHaHCHOH Tomorpaguu — Meroja JyueBOH JMArHOCTHKH,
NO3BOJIAIOIIErO MMONy4YaTh H300pa)keHHs BCeX OPraHOB H CHCTEM
opraHu3Ma ueinoBeka B JIOOOH IUIOCKOCTH €  MaKCHMaIbHO
KOHTPACTHBIMM MATKHMH TKaHAMH. B oT/iiHuMe OT KOMMBIOTEPHO#
Tomorpaduu, 3TOT BHA MCCeA0BaHMs ABNseTCS Ge3 paaHalMOHHBIM
(BMECTO  PEHTT€HOBCKMX JIyyeH MCMONB3YIOTCA  TepeMeHHbIe
MArHMTHbIE MOJISi U PAJHOYACTOTHBIE UMITYJILCHI).
In the course of this course, the study of the work of magnetic
resonance imaging - a method of radiation diagnostics, which allows
you to obtain images of all organs and systems of the human body in
any plane with the most contrasting soft tissues. Unlike computed
tomography, this type of examination is radiation-free (instead of X-
rays, alternating magnetic fields and radio frequency pulses are used).
2 cemecTp /2 cemecTp / Semester 2
KOO komnounenti / BY3oBcknii komnonent / University component
4 | BIT1 KOOK FeuteiMu 3eprey aaicrepi Heri3ri ayHHeTaHBIMABIK XKAHE d/IiCTEMENENIK Macenenepi, COHbIH | ATOM SAPOCHIHBIH HYKJIOH
B/l BK MeTtoabl Hay4YHBIX illiHAe FbUILIM JaMybIHBIH 3aMaHayH Ke3eHiHAe mnaiija OGonarTbiH | )KoHE KJlacTepsik
BD UC HcclieIoBaHUH NoHapaNblK CHMATTaFrbl MaceNeNepii, Tanjaiapl >koHe KICciOM | KypbUlbIMbl/
Science research methods KbI3METTE NaiijanaHapl. HyknounHas v knacrepHas
AHanu3HpoBaTh OCHOBHBIE MHpPOBO33peHYECKHE M | CTpyKTypa atoMHOro siapa/
MeToAo/IorHYeckiue npobnemel, B T.4. MexaucuuiuirHapHoro | Nucleon and cluster
Xapakrepa, MCCleyemble B HayKe Ha COBpeMeHHOM jTame ee | structure of the atomic
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Pa3sBHTHA M MCMONB30BaTh Pe3yJIbTATHI
JEATENIbHOCTH.

Analyzes the main world outlook and methodological problems,
including cross-disciplinary ones, arising in science at the present
stage of its development as well as uses its results in professional
activities.

B npodeccHoHaNbHON

nucleus

il

5 | KIT2KOOK
M1 BK
PD UC

3amaHayH aaponbiK Gpu3HKa
GoiibiHIIA KeTiCTIKTepi
naijanany

HMcnonbsosarue focTikenui

Kypc  FBUIBIMHBIH ~ 2pTYp/i  canajnapblHAarbl  KeTIiCTiKTepai
KOJIJIAHYMEH JKOHE 3aMaHayM >KOFapbl JKbUIIAM/BIKTAaFbl €CerTey
TEXHUKAChl MEH Ka3ipri 3amaHrbl JkKaHa OiCTEpPiH KOAJaHyMeH

GainanbiCThl Ka3iPFi 3aMaHFbl AAPOIBIK (PHIMKAHBIN IKCTICPHMEHTTIK |

Anponsik-pusmkanbik
IKCTIEPUMEHTTIH TipKerill
KYPbUIFBICHI XKoHe

SMeKTPOHMKAachl/ |

e EEETw v EREEEE B

COBPEMEHHON SIEPHON (I3AKA
Use of achievements modern
nuclear physicists

3CPTTEYNICPAI TCPEHJACTE/ll HOHE TOMEH IHEPreTHKANbIK AAPOIbIK
peakuHsIapabiH KaCHETTePiH OKbIM YipeHei.

Kypc yrmyGnser u3ydyeHuwe COBPEMEHHOro sAepHO-(HU3MUECKOrO
IKCINIEPUMEHTA CBA3aHO C MCIOJB30BAHHEM JOCTHKEHHI B CaMbIX
pa3HoOOpa3HbIX OTPAcisX HAyKH M HCIONb30BaHUS COBPEMEHHBIX
METO/IOB IETEKTUPOBAHUS, TAKKE CBOMCTBA HM3KUX IHEPreTHYECKHX
AIEPHBIX  PEAKUMH MpH  CTONIKHOBEHHH AaTOMHBIX AApPaAMH H
MPUMEHEHHS COBPEMEHHOI ObICTPOAEHCTBYIOLIEH BBHIMUCIUTENBLHOM
TEXHHKH.

The course deepens the study of modern nuclear physics experiment
associated with the use of advances in various fields of science and
the use of modern methods of detection and application of modern
high-speed computing.

Jletektupyromee
obopynoBanue u
NEKTPOHHKA AAEPHO-
(pH3HYECKOro IKCNepUMEHTa
/

Detecting equipment and
electronics of nuclear
physical experiment

Tanaay OoiibIHIIA KOMIIO

Herrrep / Komnonentsi no Buibopy / Optional Components

ITJI/KB
BD/EC

SAnponsik TeXHONOrHs
SlnepHble TEXHOIOTHH
Nuclear technology

5

«SApONBIK TEXHONOrHAIAp» MOHIH OKBbIM YHpeHy - Kasipri 3aMaHfbl
a3aMaTThIK AAPOJIBIK TEXHONOrUsIapabiH 6apibiK criekTpi GolibiHila,
COHBIH ilIiH/J€ aTOM IHEPreTHKAChl, MEAHLIMHAIIBIK PaJHOIOrHs KIHE
SAPOJILIK  MENMLMHA CHAKTHI HOHJAyLibl CoyleleHy KesJaepiH
KOJIJaHy TEXHOJIOrHAChl GolbIHIIA OKYIIBUIAPABIH TyTac GiniMi MeH
KaObUIayblH  KadbINTacThIPy. OCbI TEXHONOTMSIAPABLI  KOJJaHa
OTBIpHIN, 3aMaHayH »KabAbIKThl THIMAI NalifanaHyFa, CoHlai-aK JxKaHa

TEXHOJIOTHSIAp/bl JaMBITYFa KAaThICYFa MYMKIiHAIK Gepesi saposbiK

SApobIK IKCIEPUMEHT
KYpaiapbl MEH TEXHHKAChI
/

[TpuGopsbl 1 TEXHUKA
A1€PHOTO IKCIIepUMeHTa /
Devices and technique of
nuclear experiment
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MaTepHanaap/ibl JK9HE HOHJAyLIbl CAyJeNeHy Ke3lepiH KojjaHy
Ginmy.

U3yyeHus  JMCUMIUIMHBI  «SIepHBlE  TEXHONOrMH»  ABJIAETCA
¢dopmupoBanne y  oOy4alOIIMXCA  LENOCTHBIX  3HAHMH W
MPe/CTaBleHHA 10 BCEMY CHEK-TPY COBPEMEHHBIX SJEPHBIX
TEXHONOrHA TIpaKJaHCKOr0 Ha3HAYeHHs, BKIKOYAs TEXHOIOIMH
MCMOJIb30BAHHS ~ MCTOYHMKOB  HOHHM3HPYIOIUIETO HW3Ny4YeHHs, K
KOTOpPbIM ~ OTHOCATCS, B  YacTHOCTH, sSJAEpHas OHEpPreTHKa,
MEMLHHCKas pajIHo/IOTHs M ANepHas MeJMLMHA, 3TH HAaBbIKOB

NO3BOJSIOIMX KBATU(UUMPOBAHHO IKCHYATHPOBATL COBPEMEHHOE

~OOOPYNOBARNE, WCTONE3YIOMEE YIOMANYTHIE TEXHONOTHH, 4 TAKKe
NPHHUMATh y4acTHe B pa3paboTke HOBOH TeXHHKH, OCHOBAHHOH Ha

MCTIONIB30BAHHH  S/IEPHBIX MaTepHaoB 7 MCTOYHHKOB
HOHH3UPYIOLLETO H3TyUeHHUS.

The study of the “Nuclear Technologies™ discipline is the formation
of students' holistic knowledge and perceptions throughout the
spectrum of modern civilian nuclear technologies, including
technologies for using ionizing radiation sources, which include, i
particular, nuclear energy, medical radiology and nuclear medicine,
these skills allow to efficiently operate modern equipment using these
technologies, as well as to participate in the development of new
technology based on the use of nuclear materials and ionizing
radiation sources.

KIT TK
M1 KB
PD EC

Katrsl aeHeHiH KBaHTTBIK
(huzukacel

KeanTopas ¢usmka TBepaoro
Tena

Quantum solid state physics

KarTel  fneHeHiH  KBaHTTBIK  (DM3MKACBI  KPHCTAN/BIK  KATTBI
JEHENEpAiH  KacHeTTepiH 3epTreyMeH  aiHanbicaabl. KatThl
AeHeNepAiH HaKThbl KacHeTTepi aiiTapiblKTail Kypaesi »oHe anyaH
TYPJi, COHABIKTaH OYriHIi KyHi KBAHTTBIK JKOHE CTATHUCTHKAJIBIK
MEXaHHKaHbIH OenriieHred NpUHLMNOTEPIH KOJIJAHA  OThIpSII,
onap/bl KaTaH TYpAe TYCIHAIPY MYMKiH emec.

KeanTtoBas ¢u3uka TBepOro Tela BellecTBA  3aHMMaeTcs
M3YYEHHEM CBOMCTB, KPHUCTAJUITMYECKHX TBEPABIX Tea. PeanbHble
CBOWCTBA TBEpABIX TeN JOBOJLHO CIOXKHBI H MHOrooGpasHbl,
MO3TOMY Ha CEeroJHAIIHMA [IeHb He Npe/ACTaBAAeTCS BO3MOXKHBIM
CTPOro O6BACHMTH MX TNPH MOMOLLUH YCTAHOBJIEHHBIX MPUHIMIOB
KBAHTOBOH M CTATHCTHYECKOMH MEXaHUKH.

Quantum solid state physics is concerned with the study of the
properties of crystalline solids. The real properties of solids are quite

SAnponsik-(pH3NKaIBIK
IKCMNEPHUMEHTTIH TipKeriLu
KYPbLUIFBICHI JHE
3NEeKTPOHUKACHI /
Jerextupyouee
obopyaoBaHHe H
3IEKTPOHHKA A/IePHO-
¢u3HUecKoro skcnepuMeHTa
/

Detecting equipment and
electronics of nuclear
physical experiment
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complex and diverse, therefore, today it is not possible to strictly
explain them using the established principles of quantum and
statistical mechanics.

Mertoapl uccnegoBaHus
pajIMallHOHHOH J103UMETPHH
Radiation dosimetry research
methods

KITTK Pannaumsansik 103MMETPHUAHBIH 5 Coynenik JMarHOCTHKAa JKOHE Tepamnusi cajachiHiarel 3amaHayd | PaguousoronTsi
. Hﬂgg 3eprTey ajicTepi HKETICTIKTEp KIACCHKAIbIK MOJMMO3HLAANLIK PEHTreHorpa-Qusaan | AMar{ocTHKa MeH
PD

Gactan MarHuMTTi-pe3oHaHCTBl GeliHeneyai koHe KOMIMBIOTEpPiK
ToMorpadHsHel Koca ajiFaHia, eH 3amaHayu OeiiHeney aaicTepiHe
JeHiHr  JUCTPaKUMAHBI KallblHA KENTipyai 3eprrey  yuliH
pajMaLMAIBIK AMArHOCTHKA 9ICTEPIH KOJIaHy/Ibl 3epTTEH .

TepanusHblH GUINKANBIK
npHHUMNTEP] /
Duzuyeckue NPUHLMITBI
PaJIMiOH30TOMHOM

- CoBpemeHHbie JOCTHKeHHS B JTy4eBoll IHATHOCTHKE H TePaiiiH | AMATHOCTHKH M Tepanuu /|

WCCHEAYIOT HCIOJB30BAHHE METO[OB JIy4eBOH [JHArHOCTHKH [7id
M3y4eHHs  BOCCTAHOBJIGHMA JMCTPAaKLMH, OT  KJIACCHYECKOMH
NOIMMNO3HIIMOHHOW peHTreHorpauu 10 MarHWTHO-PE30HAHCHOM
ToMOrpadMH W COBPEMEHHBIX METOJO0B BH3yalM3alWM, BKIIOYas
KOMMBIOTEPHYIO TOMOrpadHio.

Recent advances in radiology and therapy are exploring the use of
radiologic techniques to study distraction restoration, from classical
polypositional radiography to magnetic resonance imaging and
modern imaging techniques, including computed tomography.

Physical principles of
radionuclide diagnostics and
therapy

SAnponeik ¢husKka, kKaHa MaTepHaIap koHe TeXHONOTHsIap KadepackiHbIH OThIPLICBIHAA KAPACTHIPbLILI XKaHE OeKiTiaai
PaccMoTpeHo W yTBepXkIeHO Ha 3acenaHuH kadenpsl SnepHoii GH3INKK, HOBBIX MATEPHAJIOB M TEXHOIOTHH
Considered and approved at a meeting of the Department of Nuclear Physics, new materials and technology

Kyni / nara / date
Kymanunos K.I11.

Ol.O0L 2020 xamypomkon /Record Ne ‘T

(ATei-xkeHI/DHO/Name)

(Wﬂbﬂsignaturc)
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