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Ne ITonniy IlonHiH aTays! / Kpeaur / Kpickama aHHoTanms/ Ipepexsusurrep/
KT / Haspanue muciumnmss! /
Huxnoucim Name of the course Kpenur / Kparkas anHoTarms / IlpepexBu3uThl/
IUTHHEI
/Cycle of Credit Annotation Prerequisites
the course
1 cemectp /1 cemecTp / Semester 1
KOO xomnonenTi / BY30Bcknii kommoHenT / University component
1 | BII XXOOK AKaneMHUsIIBIK, Ka30a i 5 byn xypcra 3amaHayn mnefarorukanblk TEXHOJNOTHAIAapAbl >KoHe | Backapy mcuxonmoruscer
BJI BK AxaneMadecKoe ACHMO KOMMYHHKATHBTI  Oimikrinikti konmpgany. FeumemMu 3eprreyaid | Ilcuxosorus ynpasieHus
BDUC Academic writing MaKcaTTaphl MeH MIHIETTEPiH TYKBIPEIMAAY, Moceleepai welyaiy | Management
GachIMIBIKTapEIH alikpiHay, Oaranay KpuTepuilnepiH TaHpay >kaHe | psychology
KYpY, kaciOu canaga 6arnapnaManayabl KOJIIaHy INenarorukansiKnpakTa
IlpuMeHATP COBPEMEHHEBIE MeJarorHYeckKHe TeXHOJNOTHH U | Ka
KOMMYHHUKAaTHBHBIMM  kBanupuranpamu. QopmynupoBarsienu H | [lemarorudeckasmnpakTi
3afa4id Hay4HOTO HCCIIE[OBAHUS, BBIIBIATH NMPUOPUTCTHI PCLICHHSA | Ka
3ajad, BBIOHMpaTh M CO3MaBaTh KPHTEPHH OIEHKH, HCTIONb30Barh | Teachinginternship

[POrpaMMHUPOBaHUE B IIPOEeCCHOHAIBHOH 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.
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Tanpaay 6oiibinma komnoHerrrep / KoMnonentsl mo Beidopy / Optional Components

2 | BIITK KatThl neHedusnKacsIHarsl 5 Katrer pgeHemep MeH  MoNleKynalapielH  KYPBUIBIMBEL ~ MeH | SIIposbik ¢H3HKacHIHIAFbI
BIKB Taxipubenik agicTep cHMMeTpHuAchl. KaTTEl JeHeep/iH alMaKThIK KYpBUILIMBIH ecernTey | SKCIEPHMEHT MalliMETTepiH
BD EC OKCIepUMEeHTANBHBIE METOMEI B omicTepi, KATTHI AeHe GeTiH KOMIBIOTEPTiK MOAEIAeY. AHMAKTBIK | JHMHAKTAY JKOHE OHpey/

o . Haxomnnenue u 06pabotka
¢us3HKe TBEPAOro TeNa cnekTp OoMblHIDA KaTThl AeHenepHi Kiaccupukauuaiay. Kpucramn B ——
Experimental methods in solid CUMMETPHSCBIHBIH 3NTEKTPOHABIK KyHmepniH knaccupuKalUaChHa, J_'[aHHI:II)XB sepHOfibm3uKe /
state physics alMAaKTEIK CIIEKTPre acepi. Accumulation and

Crpykrypa M CHMMETpDHA TBEPABIX TeJl M MOJEKyJ. Meroasl processing of experimental
pacueToB 30HHOM CTPYKTYpHl TBepOro Tena, Kommelotepuoe | data in nuclear physics
MOJICNTUPOBAHHE HOBEPXHOCTH TBepABIX Tel. Kiaccudukaima

TBEPABIX TEJ [0 30HHOMY CIIEKTpY. BIIHSIHHE CHMMeTpHH KpHCTalia

Ha KIACCH(HUKAIMIO SJIEKTPOHHBIX COCTOSHHM, TPeCTABICHHI

30HHOTO CIIEKTpa.

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.

3 |BIITK S IpoNEIK peakIHsUIapaBIH 5 Ochl KypeTHl OKy OaphiCHIHAA MEHINIKTI HOHOATY, YIIY YaKbITHIH | ATOM SOPOCHIHEIH HYKJIOH
BAKB anMacy MexXaHu3MJepi JKoHe HeHTpoHmap MeH TraMMa-KBaHTTapOblH MMILYJBCTIKTYPIC | JKOHE KIacTepiK
BDEC O0MeHHBIE MEXaHH3MBI Oonminyin emmey omicrepi KapacTelppuiafbl. COHBIMEH KaTap | KYpBUTBIMEL

ANEPHBIX PeaKIMit CIIeKTpIIEpAi oIlley, peakUHsIapAblH KHHeMaTHKaNBIK Tannaysl, | HywioHHas u kinactepHas
Exchange mechanisms of KOPpEAILMANBIK oNIIeynep, Koy (YHKIUAIAPHIH ONIIey XKoHe | CTPYKTypa aTOMHOIO sapa/
nuclear reactions paOHOaKTHBTI  CoyNeNepleri  SKCIepHMeHTanmbIKomicremenepai | Nucleon and cluster

KapacThIPaAbL. structure of the atomic

B xone kxypca paccMaTpHBAKOTCS METOABI YIEIbHONM HMOHH3AIHM, | nucleus

HU3MEpEHUA TMOJNIETHOTO BPEMEHH M HMITYJbCHOTO pacIipesie/ieHus

HEWTPOHOB M raMMa-kBaHtoB. Kpome TOro, paccMarpuBaroTcs

METOJ(BI M3MEPEHHs CIIEKTPOB, KHHEMATHYECKHl aHAJIN3 PeaKilHii,

KOPPEJIALKOHHBIE H3MEPEHNS, M3MepeHu (QYHKIMIT BO30YKIOCHUS H

3KCIIEpUMEHTANEHBIE METOIBI B Pa/IMOAKTUBHEIX JTyUaX.

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
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analysis of reactions, correlation measurements, measurements of
excitation functions and experimental methods in radioactive rays are
considered.

Coynenik JUarHOCTHKA JKOHE
Tepanus CaJaCHIHIAFBI
3aMaHayM XKeTICTIKTep
CoBpeMeHHbIe JOCTHXEHHS B
o6nacTH JIy4eBOi TUATHOCTHKA
¥ Tepanun

Modern advances in the field of
radiation diagnostics and
therapy

Ocbl KypcThl OKY OapBICHIHIAMAarHUTTI PEe30HAHCTHI TOMOrpadusHbL
XYMBIC icTey OOMHBIHIIA 3epTTSy XKYPridy - >KYMcak TiHAEpHiH e
JKOFapbl KOHTPACTHl Ke3 KEIreH >Ka3hIKTHIKTA ajlaM Aar3acBIHBIH
GapnbIK Mylenepi MeH >kyHenepiHiH kecKiHAepiH alyFa MYMKIHIIK
OepeTiH  pamualMsUIBIK = JWArHOCTHKAa  afici. KommbroTeprik
toMorpadusamaH  aWBIpMAINBUIBEL,  3epTTEYAiH  Oyn1  Typi
PafHALMSIIBIK SCEpIEeH albIppUIafbl (pEHTreH coynenepiHiH OpHBEIHA
alHBIMQIbl MArHUT ©pici MeH pPaJAHOKUUIIK HMMITyJIbCTepi
KONJIaHBLIAJTBD).

B xome maHHOrO Kypca HccleloBaHHE pabOTHI MAarHHTHO-
pe30oHaHCHOH ToMorpadMd — MeTOfa JIy4eBOH JHArHOCTHKH,
TIO3BOJIAIOLIETO TTONYYaTh M300payKeHHs BCEX OPraHOB M CHCTEM
OpraHM3Ma 4eNoBeKa B JOOOH IUIOCKOCTH C MaKCHMAIBHO
KOHTPACTHHIMH MATKHMH TKAaHAMH. B OTIIHMYHME OT KOMITBIOTEPHOMH
TOMOrpauu, 3TOT BUA HCCICNOBaHNS SABIgeTC (€3 pauarioHHBIM
(BMeCTO pEHITEHOBCKMX JIyuell HCIIONB3YIOTCS TepeMeHHEIS
MarHUTHBIE TOJISL ¥ PaJIi0YacTOTHEIE UMITYJIBChI).

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).

Coyne qMarHOCTHKACH MEH
TepanvisHbIH (U3AKAIIBIK
NMpUHOMNTEp /
DusnyecKue MPHHITAITEI
JIy4eBOil AMarHOCTHKH H
Teparmuu /

Physical principles of
radiation diagnostics and
therapy

2 cemectp /2 cemectp / Semester 2

KOO xomnoHenTi / BY3oBckuii komnonent / University component

Fruteivu 3eprey saictepi
MeTonp! HAyYHEIX
HCCIIeNOBaHMI

Science research methods

Herisri nyHHeTaHBIMABIK XoHE oJicTeMeNellik Macenenepi, COHBIH
inriHme FHUIBIM [JaMyBIHBIH 3aMaHayW KeseHiHOe maiima OonaTeiH
[IOHAPAJIBIK, CHIIATTAFBl MOceNeNiepAi, Tamgalisl JXoHe Kaciou
KBI3METTe TaiinanaHajibl.

AHanu3HpoBaTh OCHOBHBI® MHPOBO33pPEHUYESCKHE u
METOONIOTHYECKHE MpOOJIEMBl, B T.4. MEXKIHCLHILIMHAPHOTO
Xapakrepa, HcClelyeMble B HayKe Ha COBPEMEHHOM JTale ee

ATOM SIIPOCHIHBIH HYKJIOH
JK9He KJIacTepiK
KYPBUIBIMBL/

Hyknonnas n knactepHas
CTPYKTypa aTOMHOT'O gapa/
Nucleon and cluster
structure of the atomic
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PasBUTHS ¥ WCIOJNB30BATh PE3YIBTaTHl B  MPO(ECCHOHATBHOM
HCATCIIBHOCTH.

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.

nucleus

6 | KII2KOOK 3amaHayH sapoibIK GU3NKa 5 Kypc  fFHUIBIMHBIH = OpTYpAi  cajamapbiHOArbl  JKeTiCTikrepai | SaponbiK-QH3HKATBIK,
IIJI BK OoMBIHINA JKeTiCTIKTEPi KOJJIaHyMEH JKOHE 3aMaHayd >KOFapbl JKBUIOAMIBIKTAFBl €CeNTey | SKCIIePUMEHTTIH TipKeriin
PDUC naiiganany TEXHMKAchl MEH Kas3ipri 3aMaHFbl 3KaHa OMICTepiH KONJaHyMeH | KYPBUIFBICHI K9HE

Hcrnonp3oBaHue HOCTI>KEHHH GalTaHBICTEl Ka3ipri 3aMaHFbl A/POJIBIK (PU3UKAHBIH SKCIEPUMEHTTIK | SMEKTPOHUKACH /

COBPEMEHHOH AnepHOH PU3HKH 3epTTeynepAi TepeHAeTelli JKOHE TOMeH OSHEPreTHKAIBK AApONHEK | JeTeKTHpyromee

Use of achievements modern PpeaKuHuAIapaEH KACHETTEPIH OKBIN yipeHei. obopynoBaHue H

nuclear physicists Kypc yrmyOnser usydeHHe COBPEMEHHOTO SIOEPHO-(QU3UYECKOTO | SNMEKTPOHHMKA SAEPHO-
SKCIIEPYMEHTACBA3AHO C HCHOJIb30BAHMEM AOCTIDKCHHH B CaMBIX | (M3HYECKOTO IKCIIEPUMEHTA
Pa3HOOOpa3HBIX OTpPAacHAX HAayKW H WCTOJIB30BAHHA COBPEMEHHBIX | /
METOZIOB JIETeKTHPOBAHMUA, TAKKE CBOMCTBA HM3KMX SHepreTiyeckux | Detecting equipment and
SAOCPHBIX peakIHMid IMpH CTOJNIKHOBEHHM AaTOMHBIX sapamu  H | electronics of nuclear
IIPUMEHEHHs COBPEeMEHHOM OBICTpONeHCTBYIOMEH BEUHUCAMTENBHOM | physical experiment
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.

Tannay 6oiibinima xomnonerrrep / Komnonentsl no BoiGopy / OptionalComponents

7 | KIVTK S nponbIK TeXHONOrus 5 «SIIpOIIBIK TEXHONOTUANAP» ISHIH OKBIN YHpeHy - Ka3ipri 3aMaHFb! | SInponbIK SKCHepUMEHT
ITJ/KB AnepHble TEXHONOTHH 23aMaTTHIK SAPONBIK TEXHONOTHANIAPABIH 6apibIk criekTpi OoifblHIIE, | Kypanaapbl MeH TEXHHUKACE
BD/EC Nuclear technology COHBIH iINiHAE 4TOM SHEPreTHKAChl, MEAHIMHAIIBIK PaJHOJIOTHS JKoHe | / '

AOpONBIK MEOULIMHA CHAKTBl HOHZAYIUBl COYyJISNCHY Ke3JepiH
KOJIIaHy TEXHOJIOTHACH GOMBIHINA OKYIIBUIAPABIH TyTac GiniMi MeH
KaObUIlayBlH KaJIBINTACTHIPY. OCHl TEXHOJOTHSUIAPABI  KONAaHA
OTBIPBIN, 3aMaHayH >kaOpIKTHI THIMII Talifaianyra, COHIaki-aK jKaHa
TEXHOJIOIHSIIApAbl JaMBITyFa KaThICyFa MYMKIHAIK Oepeni SOposIbIK
MaTepHangapasl JKoHe HOHIAYINBI COyJeNCHY KO3[epiH KOJIJaHy
Giy.

Wzyuenus TEXHOJIOTHHY  SIBISETCS

JUCLIMIUIMHLL  «AnepHble

[Tpubops! 1 TexHUKa
SAEPHOTO YKCIIEPUMEHTA /
Devices and technique of
nuclear experiment
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dopmupoBaHHe y  OOyYalOIIMXCS  LEJNOCTHBIX 3HAHUH M
NpPEOCTaBleHUH 10 BCEMy CIEK-TPY COBPEMEHHBIX SIEPHBIX
TEXHONOTHH TIpaXJAHCKOTO HA3HAYCHUS, BKIIOYAs TEXHOJOTHH
HCIOJIb30BAHUS ~HMCTOYHHKOB HMOHM3HDYIOINErO M3IydeHHs, K
KOTOPEIM . OTHOCATCA, B YaCTHOCTH, sFepHAi OSHEPreTHKA,
MEIHIHUHCKAS paluoiorus M sfepHas MEAOMIIMHA, 3TH HABBIKOB
MIO3BOJIAIONIMX KBAMM(HLUMPOBAHHO 3KCIUTYaTHPOBATH COBPEMEHHOE
obopyznoBaHHe, MCIONB3YIONIEe YIOMSIHYTEIE TEXHOJOIHH, a TAKOKe
NPUHHAMATh YYacTHe B Pa3paboTke HOBOM TEXHWKH, OCHOBAaHHON Ha
HCIIONIb30BAHHM  ANEPHBIX ~ MAaTepHaloB M HCTOYHHKOB
HOHMU3UPYIOLIErO U3ITy4EHHUS.

The study of the “Nuclear Technologies™ discipline is the formation
of students' holistic knowledge and perceptions throughout the
spectrum of modermn civilian nuclear technologies, including
technologies for using ionizing radiation sources, which include, in
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.

8§ | KIITK
IO KB
PD EC

KaTTeI teHeHiH KBaHTTHIK
thm3HuKack

Ksanropas ¢u3mka TBEpIOrO
Tena

Quantum solid state physics

Karrel fmeHeHiH KBaHTTHIK (PU3MKAcCHl KPHUCTAIOBIK  KATTHI
JCHEJIepAiH KacHeTTepiH 3epTreyMeH aliHambicambl. KarTel
JIeHeTIepiH, HaKThl KacHeTTepi aliTapibIKTail KYpACTi XoHE alyaH
TYPJNi, COHABIKT2H OYTiHri KyHi KBAaHTTBIK >XOHE CTATHCTHKAIBIK
MEXaHHUKaHbIH Oe€NriieHreH NPUHLOWNTEPiH KONAaHa OTHIPHI,
oJapipl KaTaH TYpAE TYCIHIIPY MYMKiH eMec.

KgantoBass (HM3MKa TBEpROro Tela BEIIECTBA 3aHUMAETCS
H3YYEHHEM CBOMCTB, KPUCTAJUTMYECKHX TBEPABIX Tel. PeanbHble
CBOMCTBA TBepABIX TeJl MOOBOJBHO CIIOKHBI M MHOrooGpa3HEbL,
MO3TOMY Ha CETOIHAIIHMI JeHb He MPEICTABIAETCS BO3MOXKHBIM
CTPOro OOBACHUTH MX IIPH MOMOILM YCTaHOBJEHHBIX NPHHIMIIOB
KBaHTOBO# H CTATHCTHYECKOH MEXaHUKH.

Quantum solid state physics is concerned with the study of the
properties of crystalline solids. The real properties of solids are quite
complex and diverse, therefore, today it is not possible to strictly
explain them using the established principles of quantum and
statistical mechanics.

Anponsik-pU3HKaIBIK
SKCNEPHUMEHTTIH TipKerTil
KYPBUTFBICHI 7KSHE
3NEKTPOHHKACE /
JerexTHpyromiee
obopynoBaHHe U
3JIEKTPOHUKA ANCPHO-
(hH3UIECKOTO IKCIIEPUMEHTa
/

Detecting equipment and
electronics of nuclear
physical experiment
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9 | KIITK Paguanusaabix JO3UMETPHUIHBIH 5 Coynenixk AMArHOCTHKA XOHE Tepamus CANACHIHAAFHI 3aMaHayd | PaIHOM30TONTHI

IITKB seprTey oicTepi JKETICTIKTEP KIIACCHKAJIBIK MOJMIIO3ULHMSIIBIK PEHTIeHOrpa-hUafaH | JUATHOCTHKA MeH

PD EC facTanl MAarHHTTi-pE3OHAHCTHl OelHeNeyAi XoHE KOMIBIOTEIIIK | TCPAIMAHBIH (PH3UKAIBIK
ToMorpausaHEl Koca anFaHna, €H 3aMaHayd OeiiHeney omicTepiHe | MpHHIMITTEPi /

JeHiHri JMCTPaKIMAHBI KaJIIblHA KeaTipydi 3eprrey VIOiH | Ou3Hueckye MPHHIMIBI
paanaLsIIBIK AUArHOCTHKA SNICTepiH KOMIaHY bl 3epTTeii. PanHOH30TONHON

methods CoBpeMeHHEIE JOCTHXKEHHA B JIy4eBOH JUAarHOCTHKE W TEpal{H | AUATHOCTHKH ¥ Tepamuu /
HCCIIENYIOT HCIIOJIb30BaHME METONOB NyueBoi muarHocTHkH mis | Physical principles of
H3YYEHHWs  BOCCTAHOBJICHMs JMCTPakUMM, OT Kilaccudeckoi | radionuclide diagnostics and
NOJHUITO3ULIMOHHON peHTreHorpaduy N0 MarHUTHO-PE30HAHCHOI | therapy

TOMOrpaM M COBPEMEHHBIX METOJOB BH3YAIM3ALMH, BKIOYAs
KOMITBIOTEPHYIO TOMOTpagHIo.

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.

Metozas! ucciaenoBaHUg
PanMaioOHHOM JO3UMETPUH
Radiation dosimetry research

AxafeMHsIIBIK KOMATET OTHIPBICHIH/IA KapacTHIPhUIABY PaccMOTpeHo Ha 3acenauny AKaJIeMUYECKOro KOMUTETA/
Considered at the meeting of the Academic Committee
Kywi / nara / dates3.#%,¢sxarrama / mpotokon / Record Ne¢
AKreparacsl/ [Ipencenarens AK/ ,(Lhalrman of the AC
Kabapaxwumopa I'. /1. / } }(} { )

i
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