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The course catalog of the education program 7M05308-Medical physics for the 2022year student admission

Higher School Pedagogy

NOJArOTOBKY K YJa4HOMY Hay4HOMY TBOPYECTBY B CHCTEME BBICLIErO M
MOC/IEBY30BCKOr0 00pa3oBaHHs.

This course is focused on the formation of professional and pedagogical
competencies of undergraduates, the ability to organize educational and
educational processes, and also on comprehensive preparation for
successful scientific creativity in the system of higher and postgraduate

Ne | Tlonnin [TonninaTaysi / Kpenur / Kpickaia anHoTaums/ [TpepexBuzutTep/
LK / Hazpanue qucumnnuus
[uxnanc /Name of discipline Kpenut / Kparkas anHoTaums/ [TpepexBu3NTHI/
UMILTHHBI
/The Credit Annotation Prerequisites
cycle of
discipline (ECTS)
1 cemectp /1 cemectp/ Semester 1
KOO xomnonenti / BY3osckuii komnonent / University component
Byn kypc MarucTpanTTapabiH KaCiGH-NearoruKanbik Ky3bIpeTTiziria
Ka/IBINTACTBIPYFa, OKY JKoHe TopOHe mpouecTepiH yilbIMAACThIpYy
KabineTiHe, CoHpaii-aK JKOFapbl XOHe JKOFapbl OKY OPHBIHAH KeMiHri
Ginim Gepy sykecinae CoTTi FBUIBIMH LUBIFAPMAIIBLIBIKKA JKaH-)KaKThI
BIT JakblHAbIKKA GaFbITTaNFaH.
WOOK/ XKorapsl mekTen OTOT Kypc OpHEHTHpOBaH _Ha  CTaHOBJIeHHe npodecCHOHAIBHO-
I | BIBK/ nearorMKachl ® 4 [1€/1arorH4eCKUX KOMIETEHLMI MarucTpaHTOB, YMEHHIO OpraHW3alliy
BD UK Ilenaroruka Bbiciuei mKobI Y4eOHOro M BOCIIMTATENIBHOIO MPOLIECCOB, A TAKKE HA BCECTOPOHHIOK
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education.

KoraMHBbIH Ka/IbINTacybIHbIH A/IBIHFBI KaTapibl emuemMaepinae 6ackapy
MPOLECIHIH NCHXMUKANBIK Ma3MYHBIHBIH pesi apTein kenemi. Kypcrsi
3eprrey GapeickiHia GiniM anywsapasiH 6ackapyibUIBIK JKYMBICTBIH
MICUXHKAJIBIK KOMIIOHEHTIHIH Pesli MeH Kell eJenAi Ma3sMyHbI TYpaibl
03bIK MJEAIapMEH TaHbICA/bl, COHbIMEH KaTap yHbIMAFbl ajamaapabiH
MIHE3-KYJIKbIH GacKapyablH MPakTHKANLIK KabileTTepin anajubl, onap/sl
an1arbl KaciOM AyMbICTa KOJIZIaHa aJlajibl.

BIT KOOK/
BJ1 BK/
BD UK

Bbackapy ncuxonorusco
[Nenxonorus ynpaenexus
Management psychology

NICHXHYECKOro — COJAepiKaHHs  MpoLecca  YNpaBlieHWA. B XO0lAe
MCCIIeIOBAHHA  Kypca  y4YalllHecs O3HAKOMATCH C  MepeloBbIMH
NpPeACTaBIeHUAMH O POJIK W MHOIOACMEeKTHOM  COAEpXKaHHH

MCHXHYECKOro KOMIIOHEHTA ynpaBlieHYeckoi paboTel, a eme mosay4ar
MPaKTHYECKHE CMOCOOHOCTH yMpaBieHWs [OBEJAEHHEM Joned B
OpraHu3alliM, KOTOpPbl€ OHH CYMEIOT TPHMEHHTh B COOCTBEHHOM
rpsayuei npodeccHoHanbHOH paboThl.

In the advanced criteria of the formation of society, the role of the
mental content of the management process is growing. During the course
of the course, students will get acquainted with advanced ideas about the
role and multidimensional content of the mental component of
managerial work, and also gain practical skills in managing the behavior
of people in the organization, which they will be able to apply in their
own future professional work.

Korapbi MekTen
Me1aroruKachl
ITenaroruka BoicLuei
LIKOJTbI

Higher School Pedagogy

Tanpay Goiisinma komnonentrep / Komnonentsi no sui6opy / Optionalcomponents

BITTK

BJUKB
BD/EC

MeanunHanars! SaposIbIK
¢usmka Herizaepi

OcHoBbl anepHO# (pU3MKH B
ME/IHLIHHE

Fundamentals of nuclear
physics in medicine

7

AFbIMIarbl MAHII 3€PTTEYAIH HEri3ri MaKcaTbl-AApONbIK (DH3HKAHBIH
GazanbIk GiNiMiH TYCIHYiH Tanan eTiIeTiH JeHreliH TOIBIK KAMTaMachl3
ery. Atan aiTKaH/Ja, MOHJAYIUbl CAYJIENeHAIpPYdiH 3aTTapra acep ery
acmeKTiNiepiH 3epjeney, pajHaLMANAH KOPFay JKOHE JI03MMETpHS,
MEIMUMHAAa  HOHJAYWIbl  COyNeNeHAIpy  Ke3lAepiH  KojjaaHy,
PaJIMOHYKJIMITEP MEH PaJHOTEPANHUAHBI BU3YAIH3aLIMAIAY d/licCTeMECiHe
woay, AAPONbIK MEOMLMHAHBIH Ka3ipri 3aMaHFbl TEXHMKACHI MEH
KYpPaiaapblH 3epTTey, COHJAAi-aK JHArHOCTHKAbIK, TepanHsibiK
ANPONBIK MEIHLMHAHBIH arbIMIarbl MIiHIETTEPIH JKOHE FBUIBIMH-
TeXHHUKAJIBIK MiHJeTTepi wwewry.

OCHOBHO# LIe/IBIO HCCIIEIOBAHHA TEKYyLIeH NHCLMILTHHBEI — MOJHOCTBIO

Anponsik $puzmka
SAnepuas dusuka
Nuclear physics

obecnieunth TpeGyeMblii ypoBeHb MOHUMaHUs Ga30BBIX 3HAHMI 51EePHOM
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¢usuku. Tpebyiommxcs s paspelieHus ONpeleNeHHbIX 3a1a4y M
npobieM B naHHOH 06NAcTH, B YACTHOCTH NPH M3YYEHHWH ACTIEKTOB
BIIHAHHA HOHHM3HMPYIOLIErO HM3y4YeHHS Ha BEIeCTBa, 3allliThl OT
pagHalMH M J03UMETpHsl, NpPUMEHEHHEe B MeIMLMHE HCTOYHHKOB
HOHHM3MpYIoLlero  ofny4eHus, 0030p METOAMKM T H3yaiH3alliu
PaZHOHYKIIMIOB W  paaHOTEpaliMK, MCCIENAOBAHHE COBPEMEHHOI
TEXHHKH H CpPEeICTB A[ACPHOH MEAMUMHBI, a TaK ke IJIA pelleHUs
TEKYWHX  3a7a4  JHarHOCTHYECKOHM, TepaneBTHYECKOH  AaepHOM

level of understandmg of the basic knowledge of nuclear phys:cs
Required to solve certain problems and problems in this field, i
particular in the study of aspects of the effect of ionizing radiation on
substances, radiation protection and dosxmetry the use of lonlzmg
radiation sources in medicine, a review of radionuclide imaging
techniques and radiotherapy, research of modern equipment and means
of nuclear medicine, as well as for solving current problems of
diagnostic, therapeutic nuclear medicine, and solving scientific and
technical problems.

required

2 | BIVTK Paauonorus Herizaepi
bJI/KB OcHoBBI pagHONIOrHK
BD/EC Basics of radiology

Byn  Kypcta panMauMsNBIK  JMACHOCTMKA Ke3iHJe paaualMsIbiK
d/licTep/li KO/NAAHy, APTYPi aypy/napblH paHaLMSIBIK TEepanuschl,
COHJIaH-aK HOHJAylubl CIyNeNeHy KO3/lepiHiH ajaMm ar3achiHa acepi
Ke3iHje aypynap MeH NaToNOTHA/IBIK JKaraailmapibiH naiaa Gosybl
eprrenefi. MeaMUMHANBIK PAaNHONIOTHAA MOHJAYLIbI  CAyJIENeHy
TEOPUAChl MEH TNPAKTHKAIBIK KONJAHBUTYBIH IaMbITATBIH MEIAMLIMHA
cajajiapsl 1a KapacThIpbLUIaIbl.

B naHHOM Kypce HM3y4alOT HCIO/NB30BaHWE JyYeBBIX METONOB MpPH
PaaMAlMOHHOH  JMArHOCTHKE, PpAJMALMOHHOW TepanMH  pasHbIX
3aboeBaHui, a TaloKe BOZHUKHOBEHHE 3a60/1eBaHHil H NATONOrHYECKHX
COCTOAHMH NpPH BIMAHHH HAa OPraHW3M Ye/OBEeKA MCTOYHHMKOB
HOHH3HPYIOIMX H3MyueHHH. PaccMaTpuBaloT Takke chepsl MeIHIMHBIL,
B KOTOPbIX TNpOBOJAAT pa3pabOTKy TEOPHH H  IPAKTHYECKOTO
NPHUMEHEHHSA HOHH3UPYIOILETO M3/TYyYEHHS B MEIMLIMHCKOH PaIHOJIONHH.
In this course, we study the use of radiation methods in radiation
diagnostics, radiation therapy of various diseases, as well as the
occurrence of diseases and pathological conditions under the influence

Anponsik Gpuzuka
Snepnas pusuka
Nuclear physics
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T

of ionizing radiation sources on the human body. They also consider the
areas of medicine in which they develop the theory and practical
application of ionizing radiation in medical radiology.

Tannay Goiibinma xomnonentrep / Komnonentsi no BbiOopy / Optionalcomponents

BIT/TK

Radioactive pharmaceutical
medicament

Ha pnaHHOM Kypce MpoBOAMTCS M3ydeHHe CrelMaIbHBIX MpenapaTos
(apmauesTHkH, B cocTaBe KOTOpBIX MPHUCYTCTBYIOT HeCTaGMIIbHbIE
M30TOMBI, HYTO JENaeT HX PpaJHOaKTHBHBIMH. MX Wcnosib3oBaHue
HEOOXOAMMO Ul TpOBEJEHHS PaAMOM30TONHON-THArHOCTHYECKOM
ME/MLHMHEL, JICYCHHA 3/10KAYECTBEHHBIX OIyXoneil myTeM JyueBoi
TEeparuH, a TaKKe JUIS UCCIIEIOBAHHS B MEAMLIMHCKHX H OHOIOrHYECKHX
Hanpab/IeHHsAX.

In this course, special pharmaceutical preparations are studied, which
contain unstable isotopes, which makes them radioactive. Their use is
necessary for radioisotope-diagnostic medicine, treatment of malignant
neoplasms with the help of radiation therapy, as well as for research in
the medical and biological direction.

Paz aou3oTonTsl MeauiMHa Kyperst  wrepy  kesinme - pamMomyknmarepmen  tanbanamran Snponeik huzMKaHBIH
BJI/KB (usmkace KOCBUIBICTAp/IbI €HIi3Y apKbLIbI TYTAC AJFAHAA aJaM ar3ajapl XKyHecin | Toxipubenik aaici
BD/EC DH3MKa pagHOH30TOMHOM KoHe  aTan  aWTKaHJA ajJaM  aF3ajapblH  3epTTey  d/icTeMeci DKCrnepUMeHTaNbHBIE
MEIHLMHBI KapacThIpbLiasl, Oyl oic AHArHOCTHKANBIK MaKcaTTapia maiijanaHy | MeTozp! ANepHOH (PU3HKH
———rPuysiceofradicisotope———— |yuinppcereriwen— — | Experimental Methods of
edicme » PACCMaTPHBAIOTCA METONWKH W3ydeHWs | INuciear PHysics
CHCTEMbI OpraHHW3Ma B LIEJIOM M OPraHOB YeJIOBeKa B YACTHOCTH, MyTeM
BBEJICHHA MEYEHBIX DPAJMOHYK/IMIAMH COGJMHEHMil, JaHHbII MeToj
Pa3speLleH Ui UCIIONIb30BAHMS B IMATHOCTHYECKHX LIEJIAX.
During the study of the course, the method of studying the body system
as a whole and human organ in particular, by introducing radionuclide-
labeled compounds, is considered, this method is allowed for use for
diagnostic purposes.
BIT/TK PanuoakTusri Byn Kkypcra KypamblHAa onapael pajMOaKTMBTI eTeTiH TYPAKChi3 | Saponbik husukaHbig
BJI/KB (hapMaLeBTHKATIBIK uzotonrap 6ap apHaiibl (hapMaleBTHKAIBIK npenapatrapipl 3eprrey | ToXipubenik ajici
BD/EC | npenaparrap XKyprizineni. Omnapasl naiipanany PA/IHOH30TONThI-AMArHOCTHKANIBIK | DKCIEPUMEHTANBHBIE
PanmoakTuBHbIe ME/IMLMHA, KaTepii iCiKTepai coyselik Tepanus KemerimMeH emzaey, | MEeToAbl AepHOH (PH3HKH
dapmatieBTHUECKHE COHMIaN-aK MEIMLIMHAJIBIK-OHONOrUANBIK GarbITTaFs! seprreynep ywin | Experimental Methods of
npenaparsl KaXer. Nuclear Physics

2cemectp/2 cemecTp/Semester 2
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KOO komnonenti / BY3oBcknii komnonent / University component

"FeutbiM  Tapuxel koHe QuiocopHACH" MOHI  MarMCTPaHTTapAbIH
FBUIBIMH  OiNay  MOJICHMETIH  KalbINTACTBIPA/bl, AHATHTHKAIBIK
BI1 F LUTHIM TAPUXSI JKoHE MYMKIHIIKTEp MEH 3epTTeY JKYMBICTAPBIHBIH KabileTTepiH AaMbITabl.
);{0{(3):({/1’ dunocodusic / Uctopus u Jucumninna «HMcropus u dunocodus Hayku» cO3AET Y MArMCTPAHTOB
BIID o dunocodus nayku / History KyJbTypY  Hay4HOr0  MBIIUICHHS,  Pa3BUBAET  AHAIUTHYECKHE
and Philosophy of Science BO3MOXKHOCTH M CMIOCOOHOCTH MCCIIEI0BATENLCKOM paboThl.
The discipline "History and Philosophy of Science" creates a culture of
. e —scientific— thinki , = — amalyticat | —— e
——— —— - | capabilities and research abilities.
Illeren Tinid KyHAEAIKTI, MBICANBI, KOCIOH KapbIM-KaThIHACTA KAPKBIH/IbI
naijanady yuuid aybl3eki ceityiey MeH MaMaHABIK TUTIH MEHrepy YLUIiH
Oypein  anran  Oinikrepi Men kabinerrepiH TepeHuery KoHe
Kaneintacteipy. Jlekcuka. ['pammaruka. AiteinsiM. Xar. TeiHaansim.
BIl Ileren Tini (kaci6mu) Yraybnenue _ M CTaHOBNEHMe paHee 06;:e‘reuumx yMeHUH |
KOOK/ | MHOCTpaHHBI 351K crnocobHOCTel U BNANeHWs PAa3’rOBOPHOH PeYbl0 M S3BIKOM
BJT BK/ R pm— cneunanbuoc-:‘m JUIl  MHTEHCHBHOTO MCMONB30BaHHA 3apybexHoro
"BD UK S oseign laaguage fA3blKA, KAK' B E€XKE/JIHEBHOM, Hanpumep M B mnpod)ecCHOHAIBHOM
g obwienun. Jlekcuka. I'pammaruka. I'oBopenue. ITucemo. Ayauposaue.
| (professional) The deepening and development of previously acquired skills and
abilities for the mastery of spoken language and the language of the
specialty for intensive use of a foreign language, both in daily, for
example, and in professional communication. Vocabulary. Grammar.
Speaking. Letter. Listening skills.
KIT/ KOO | Coayne Tepanuscei xkaHe byn kypcra meaumuunana Ttoxipubene KesleceTiH AMArHOCTHKAHbIH | MeauuMHAnAFsl AAPOIBIK
ITJI/BK JIHarHOCTHKA 3amMaHayM oJlicTepi, MbICA/IbI, CAaH/ILIK PeHTreHOrpadus, paiHOHYKIMATI | (u3KKa Herizaepi
PD/UK JlyueBas quarHocTHka M KIHE yNbTPabIOBICTBIK JIMATHOCTHKA 9/1iCTePi, MArHUTTIK-Pe30HAHCTBIK | OCHOBBI f/1epHOi QU3HKH B
Tepanus HOHE KOMMbIOTEpHiK Tomorpadus koHe T.6. 3eprreneni. ajgam | MeJMLIHHE
Radiation diagnostics and ar3achIHbIH OPTYPJ MylIeNepiHiH aypyaapbiH quarHocTHkaiayaa xeke | Fundamentals of nuclear
therapy KOHE JKHBIHTBIK d/liCTep/li KOJIIaHY NPHHLMITEP] KAPaCThIPbLIA/IbL. physics in medicine
B nannHoM Kkypce HM3yualoTCsi COBpPEMEHHbIE METOABI HATHOCTHKH,
BCTpEYalolMecss B MPAKTHKE B MeJMLMHE, TakHe Kak uMdposas
peHTreHorpadus, METOJAMKH PAJMOHYKIHMAHBIX H YJIBTPa3BYKOBBIX
JAMarHOCTHK, MarHUTHO-PE30HAHCHAA M KOMIbIOTEpHas ToMorpadus H
ap. PaccMaTpuBaloT NPUHUMIIBI KaK OTAENBHOrO, TaK W COBOKYITHBIX
MCIIONIb30BAHHH METONIOB MPH JIMATHOCTHKE 3aboJieBaHHil pa3inHyuHbIX
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OpraHoB OpPraHH3Ma 4eJIoBeKa.
This course examines modern diagnostic methods found in. practice in
medicine, such as digital radiography, methods of radionuclide and
ultrasound diagnostics, magnetic resonance and computed tomography,
etc. The principles of both separate and combined.use of methods in the
diagnosis of diseases of various organs of the human body are
considered.

Tanpay 6oiibinma komnonentrep / Komnonentsl no Beigopy / Optionalcomponents

6 | KIUVTK | Aypynapipl quarHoctukanay | 5 ,7J§)apcmu HQ[lBI‘LﬁﬂEblTLLa)LQ)UIaPILH MATHOCTHKANAY, 3epTXanaja | MenuuuHanarsl sApoibik |
; }:%#WIUPII (AP MCH RYPATAAPABT ROTAdHY YLLIIH L‘pn.:wu\a Hel io,u,cp;
BD/EC MeToabl IMarHOCTHKH e3eKTi 91110Tep)11 Konnany. Acnalm,m omic apmamublH HeMece >keke | OcHOBBI iAepHON QUMK B
3aboneBaHuii OpraHHBIH XKaJMbI XKyHeciH Oaranay yIliH KOJJaHbUIaAbl. 3epTXaHANBIK | MEIHLIMHE
Methods for diagnosing 3epTTey ofici opraHusmueri mpobnemansl kacymanslk koHe | Fundamentals of nuclear
diseases cyOracylianblK AeHreiae aHbIKTayFa apHaJIFaH. physics in medicine

OcHOBHOe HamnpapjieHHE Kypca HCMONb30BaHHWE AKTYAJBHBIX METOIMK
I JWarHOCTHPOBaHWA Oone3Hed, W3yuyeHHs MeToJa B YCJOBHSX
nabopaTopu M P  MCHOJb30BAHMM CIELHATbHBIX CPEACTB H
HHCTPYMEHTOB. VIHCTpYMEHTaNBHBIH METO MCIOJB3yeTCs I OLEHKU
- obmieit cucTeMbl OpraHoB 4YesnoBeka JIMOO OTHENBHOrO OpraHa, B
- . yactHocTH. JlaGopaTopHblii MeTOn HCClenoBaHHMA MpeaHa3HAYeH i
onpeaeneHus nMpodsieMbl B OpraHu3Me Ha CYOK/JIETOYHBIX M KJIETOYHBIX
YPOBHSIX.

The main direction of the course is the use of current methods for
diagnosing diseases, studying the method in the laboratory and using
special tools and tools. The instrumental method is used to evaluate the
general system of human organs or a particular organ in particular. The
laboratory test method is designed to determine the problem in the body
at the subcellular and cellular levels.

7 | KIVTK Busyanuzanusssig 5 ¥CHIHBIIFAH ~ KypcTa  BHM3yalM3alUMSAHbIH  3aMaHayd  ojictepi | MeauuuHazarsl SApOJbIK
ITJ/KB dusukanbik aaicrepi KapacThIpbLIabl: ONapAbIH Maiga 60y Tapuxbl, TEOPHANBIK Herisaepi, | GHU3HKa Herizaepi
BD/EC dusmnyeckue METOJIBI onapiabl KOJJaHy asicChl >KOHE allblHFaH CypeTTepiH >kikremyi. Byn | OcHoOBBI AnepHO# GU3MKH B
BH3YTH3aLHH amicTepAi MEAMLMHAJBIK JWAarHOCTHKA/a, Tepamusiia JKOHE aJaMFa | MEIWLIMHE
Physical methods of ipreni 3epTTeynepae KojagaHy 3epTTenemi. Fundamentals of nuclear
visualization B npencraBneHHOM Kypce paccMaTpHBAlOTCS COBpeMeHHble criocoObl | physics in medicine

BH3yalnH3allMU: UCTOPHUS HMX BO3ZHMUKHOBEHMS, TEOPETHYECKHE OCHOBBI,
cepa MX NpUMeHeHHH W KnaccH(UKALMs MONYYEHHBIX H300paKeHHH.
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Hsyyaercs MCronb30BaHME [JAHHBIX METONOB B  MEIMLIMHCKORM
AMArHOCTHKE, TEpanuu W B (YHJAMEHTAIbHBIX MCCIEOBAHMAX HA
yesioBeKe.

In this course, modern methods of visualization are considered: the
history of their origin, the theoretical foundations, the scope of their
applications and the classification of the obtained images. The use of
these methods in medical diagnostics, therapy and in basic human
research is being studied.

Tanaay Goiibinma komnonentrep / Komnonentsi no seiGopy / Optionalcomponents - _ §

B KHAK— i 45— iy e e e
8 —CavAeAeHY I KOCIApIAY BT 5 Ky OHE AKCATHT FORTAY T yITETTEHTIIPY

[M/KB (usukanbik acnekrisepi OHBIH KO3JepiHeH ajaM ar3achiHJarbl J03aHbl ecenreyni Oty owe | dusMka Heriznepi

BD/EC Dusuveckue acreKThl Tyciny. Tomorpadus cyperrepin oKy marabichiH Wrepy, TepanusHbl | OCHOBBI S1€PHOM (PH3MKH B
MUIAHUPOBAHHA 00/Ty4eHHs KOJJaHy —Ke3iHAe WMMMOOMIM3aLMAHBI JKOHE KakeTTi OekiTyai | MmeanumHe
Physical aspects of radiation KamTamacki3 ety. Icikrepai Gakpinay, connaii-ak 3akpimaanras tinaepai | Fundamentals of nuclear
planning Oakpinay. Coynenik Tepanusiarel cayieieHy Jo03ackid kocmapnay | physics in medicine

AaFIbIChIH MEHIepy, Tajaan eTUIETiH JKYMbIC iCTey HYCKAachlH Heriszey,
©3€KTI XaTTamanapra Coiikec coyleNeHy AeHreiiH TOJBIK ecernke aiy,
KKeTTi A03aHbl 1an Genly apKbUibl TEpamMsHbIH JKOFaphl CanachiH
TOJIBIK KAMTAaMachl3 €Ty JaF/bliapbiH aiy.

Hanpasnenue kypca M ero uenb yMeHHe W NOHWMaHME pacuera
JO3HPOBKH B Y€JIOBEYECKOM Te/le OT HOHH3HPYIOLIEro 06Iy4eHHs U ero
MCTOYHMKOB. OBlIaJIcHHs HABBLIKOM YTEHHS CHHMKOB TOMOrpadHu, rnpu
MCMIONB30BAHMKH  Tepanuu  obecnevyeHue  UMMOOWIM3aumMed W
Heobxonumoit  ukcaumeii. KoHTponupoBaHue onyxomd, a Takke
KOHTPOJIb HaJl TOBPEKAEHHBIMH TKaHAMH. BnajeHHe HaBbIKOM
IUIAHUPOBKK 110361 OO/MyveHus B Jiy4eBoil Tepanuu, oGocHOBaHHE
TpeGyemoro BapuaHTa (YHKUMOHHPOBAHHMS, MNOJHBIA Yy4eT ypoBHsA
00Jry4eHHs COrNacHO aKTyaslbHBIM TPOTOKOJIAM, MOJyYeHHE HABBIKOB
Ans  nojHoro obecnieyeHHs BBICOKOTO Ka4yecTBa TeparuH, MyTeM
TOYHOro pacnpejeyieHus HeoOXoaUMOi 103bI.

The direction of the course and its purpose is the ability and
understanding of calculating the dosage in the human body from
ionizing radiation and its sources. Mastering the skill of reading
tomography images, when using therapy, providing immobilization and
the necessary fixation. Control of the tumor, as well as control of
damaged tissues. Possession of the skill of radiation dose planning in
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radiation therapy, justification of the required functioning option, full
accounting of the radiation level according to current protocols,
obtaining skills to fully ensure the high quality of therapy, by accurately
distributing the required dose.

9 | KIVTK Panuc anbik  TepanusHbl ¥ChIHBUIFAH KypCTa pajJMalliiblK [WArHOCTHKA MeH Tepanusibl | Meauimuanars saposibiK
[TJ/KB JIO3UMETPHSUIBLIK JKocrapay KonJaHy  Kesinae  Gombim  JkaTKaH — npouecTepal,  coHpaii-ak | ¢pu3Mka Herizaepi
BD/EC JlozumeTpuueckoe JIO3UMETPHAZIAFbl  JKOCNApNay/[blH  XaHa  dJicTepiH,  Ao3aiblK | OCHOBBI AA€pHOM GH3HKH B

MIAHHPOBAHUE Jy4eBoi KYKTEMENEP/i ecenTeyli KYprisy Taciiaepin TyciHy yuiin 6iny kaxer | MeauuuHe
—+ = A — , -Gasass el Fundamentalsofouclear |
p———— : —of B~ TIPEACTABICHAOM KyPCE  H3y9aloT Oa3OBbIE TIOMITHA, KOTOPEIX | Physics frmedicinme—
radiation therapy ClleyeT 3HaTh Ui TMOHMMAaHWA TPOMCXOAALIMX MPOLIECCOB IPH
NPUMEHEHHH PaJHALMOHHOHW JMArHOCTHKH M TEpANMH, TAKXKEe HOBBIX
METO/IOB IJIAHUPOBAHHA B O3UMETPHH, CrIocoGOB NpoBe/IeHHs pacyeTa
JI030BBIX HArpYy30K.
In this course, you will learn the basic concepts that you need to know to
understand the processes that occur in the application of radiation
diagnostics and therapy, as well as new planning methods in dosimetry,
methods for calculating dose loads.
3cemectp /3 cemecTp/ Semester 3
KOO komnonenti / BY3oBckuii komnonent / University component

10 | KITKOO | YabTpansiObICTIK KoHe | 5 ¥ChIHBUIFAH KypCTa yJbTPambIOBICTHIH aqaM ar3achiHa  acepiHiH | Cayne Tepanuschl xaHe
[TJ/BK | nonnamaiiTein coyneneny (usukaneik Herissepi, coHJai-ak OHBIH OMONOTHSUIBIK 9CEp €Ty | IMArHOCTHKA
PD/UK VYibTpa3seyk H MeXaHU3MJIEpi, OHBI Tepanuaia KoIJaHy 3eprrenesi. YisTpaabiOsicTeiy | Jlyuesas AMarHocTHKA U

HEHOHH3HPYIOIIHE apekeTi Herisiie annapatypa jkacaflThlH MHKEHep/Jep MeIMLMHAaja | Tepanus
H3JTyYeHHS KOJIIaHbLIATBIH 3aMaHayH YJIbTpaabliObICTBIK a/icTepai KapacToipbibis. | Radiation diagnostics and

Ultrasound and non-ionizing
radiation

JlnarHocTrKa )oHe Tepanus YIlliH MOHIAMANTBIH CoyJIeNiepai KONaHy.
B npexcrasieHHoM Kypce u3yuaioTes (PM3HYECKHE OCHOBBI BIMAHMA Ha

OpraHM3M 4YejiOBeKa yJbTPa3ByKa, a TakkKe MEXaHH3MBl €ro
OMONOrHYeCKOro  BO3JIGHCTBHSA, €ro MPHMEHEHHS B  TeparHu.
Paccmarpusaior COBpPEMEHHbIE YJIbTPa3ByKOBbIE METO/IBI,

MCIIO/Ib3yEMbIE B MEJIMLIMHE, HH)KCHEPAMH, CO3/IalOLIMX annaparypy Ha
OCHOBe JeHCTBHMS ynbTpasByka. [IpMMeHeHHE HEMOHM3HPYIOLIMX
H3JIyYeHHH U1 IHArHOCTHKH H TepanuHM.

This course examines the physical basis of the influence of ultrasound on
the human body, as well as the mechanisms of its biological impact, its
use in_therapy. Modern ultrasound methods used in medicine are

therapy
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considered by engineers who create equipment based on the action of
ultrasound. The use of non-ionizing radiation for diagnosis and therapy.

Tanpaay 6ojlisinma komnonenTTep / Komnonentsl no Buioopy / Optionalcomponents

11 | KIVTK
MJVKB
BD/EC

Knunukanelk  nosumerpus
Knunuyeckas 1. sumeTpus
Clinical dosimetry

5

KypeTeiH MakcaTbl JO3MMETPHS 1UAaMaiapbliH, CAyJieNieHy LaMachiHbIH
OHBIH “ 5PICIHIH cHMaTTamackiMeH e3apa C{aiinaHbIChIH 3epTTey Gonbin
TabbUTa/ibl, MOHJQYIUBI COyJIeNeHy J[O3alapbiH eNMeyAiH opTypai
amicrepi 3eprreneni. Cowupaii-ak, A03a epiCTepiH  KaJbIITACTBIPY
KacHeTTepi KapacTbipbUIa/bl, TOJIK TMPAKTHKANbIK JKOHE TEOPHSA/bIK

| TyCiHikTeMe, COHJai-aK J03WMETPHAHBI ©JLIeY PICIMACPIH KYprisy |

Cayne Tepanuscel jKaHe
JMar{0CTHKA

JlyueBas quarHocTuka v
Tepanus

Radiation diagnostics and

Heri3ri 6o/bINn TabbIIATBIH HEri3ri GU3HKAIBIK MPOLECTEPI 3epTTeY.

[lensto Kypca sBNs€TCA W3yveHHE BETMYHH JO3MMETPHH, B3aHMOCBA3b
BEJIMYMHBI H3TYYEHHS C XapAKTEPUCTHKOMN ero rojis, u3y4aloTcs pasHbie
METOJIMKH 3aMepoB 103 HOHM3Mpyiouero obnyuenus. Tak ke
paccMaTpuBaeTcs CBOMCTBA (OPMHPOBKHM mMoJed 03, MPOBOAMTCA
MOJHOE TpPAaKTHYECKOE W TeOpeTHYeCcKoe T[OACHeHHe, a TakKKke
KOHCY/IbTHUPOBAHHE  MPH  NPOBEJIEHWH  TNPOLEAYP  H3MEpeHMs
no3uMeTpuH. M3yuyenue OCHOBHBIX (M3HYECKHX MPOLIECCOB, KOTOpbIE
AB/IAIOTCA OCHOBOMNOJIArAIOIIMMH B Pa3THYHBIX METO/IAX A03HMETPHH.
The aim of the course is to study the values of dosimetry, the
relationship between the radiation value and the characteristic of its
field, and to study different methods of measuring the doses of ionizing
radiation. The properties of the formation of dose fields are also
considered, a complete practical and theoretical explanation is carried
out, as well as advice when conducting dosimetry measurement
procedures. The study of the basic physical processes that are
fundamental in various methods of dosimetry.

12 | KIVTK

IJUKB
BD/EC

Menuumnanarsl
paaMalMAIbIK Kayinci3aik
Papmaunonnas
6e30MacHOCTb B MEAHLIMHE
Radiation safety in medicine

Y chIHBUIFAH Kypcta MEAHUHHAIBIK Mexemenepncri paaHalHANBIK

KOpFay  Tociijepi, onapaa  Karuaanapibl,  KOJJIAaHBICTarbl
CAHHTAPHAJIBIK-THIHEHANbIK ~ HOPMATHUBTEPAl JKOHE MEPCOHA/BIH
pajMalMANBIK  Kayinci3firih  kKamMTamachl3 €Ty  cajachiHaa

KOJJaHbIIAaTBIH HOpPManapAbl cakTtay OoMbIHIIA KemleHJi Liapanap
KYPrisy Kapanasl.

B npeacraBieHHOM Kypce paccMaTpHBAlOTCA cnocoObl paJMallHOHHOM
3aIUTHl B MENMUMHCKHMX YUpeXIEHHUAX, T[poBeAeHHe B HHUX
KOMIUIEKCHBIX Mep 1O COOMIONEHHIO NpaBwl, JAeHCTBYIOLIMX

Panuonorus Herizzepi
OCHOBBI paHONOTHH
Basics of radiology

@® EHY 708-01-21 Karanor aucumniaus no obpasosarensHoi nporpamme. M3nanue BTopoe




CaHWTAPHO-THIMEHHYECKHX HOPMATHBOB M HOPM, MpPUMEHSEMBIX B
obnactu obecrneyeHus paanalHOHHON 6€30MacHOCTH MepcoHana.

In the presented course, the methods of radiation protection in medical
institutions are considered, as well as the implementation of
comprehensive measures to comply with the rules, existing sanitary and
hygienic standards and standards applied in the field of ensuring
radiation safety of personnel.

Tannay Goiibinma komuonentrep / Komnonenrsl no Bui6opy / Optionalcomponents

Coyzenik  TepanusiHbi |

TAMAHAY T SICTepi
CoBpemMeHHbIe
JIy4eBOH Teparnuu
Modern methods of radiation
therapy

METO/ bl

d)

HITHXKeNEep KapacTelpbulajbl. Coysienik Tepanus Karepii iCiKTepai
em/Iey/liH Heri3ri aicTepinin 6ipi 6onbin caHanaabl. OHbIH KaJIbINTACY bl
03bIK 2aicTepai  eHrizymeH OaiinaHbicThl:  KOH(opmabl, Oencewai
MOy ISILIMSAJIAHFAH CAyJIeiK Tepanus, cypeTrep OoibIHIIA TY3€TiIETiH
coynesik Tepanus, aQTONOAMHT TEXHOJNOrHACH OOMBIHILA >KaHACTIANbI
coyneneHy (eHrisyniH 2 ke3eHuIik a/ici) xaHe rcyiiesi cayneneHy.

B naHHOM Kypce H3y4aroTcs HOBbIE METO/bl, IPHMEHAEMBIX B JIy4EBOM
TEpanu{, paccMaTpHUBAlOTCS COBPEMEHHBIC Hay4Hble pe3yJibTaThl B
AaHHOW obnacTh MenMuMHbL. JlyyeBas Tepanusi CUMTAETCH OJHMM M3
OCHOBHBIX CMOCOOOB HMCLENEHHA 3/10Ka4YecTBeHHBIX omyxonei. Ee
CTAHOBJIEHHE CBA3AHO C  BHEJPEHHEM  MEPENOBLIX  CHOCOOOB:
KOH(OPMHOM, AaKTHBHO MOJYJMPOBAHHOMW JIy4eBOH Tepanuu, JIy4eBoi
TepanuW  KOPpPEeKTHpyemoit no  u3o0pakeHHAM,  KOHTaKTHBIM
obnyueHreM 1o TeXHOJNOTHM adTonoamMHr (2-X ITanHOro MeToja
BBE/ICHHA) U CUCTEMHBIM 00TyueHHeM.

This course examines new methods used in radiation therapy and
examines current scientific results in this field of medicine. Radiation
therapy is considered one of the main ways to heal malignant tumors. Its
formation is associated with the introduction of advanced methods:
conformal, actively modulated radiation therapy, image-corrected
radiation therapy, contact radiation using the aftoloding technology (2-
stage method of administration) and systemic radiation.

T | TCpanmaHbIn (PASHRATEIK |

- Cayzie AMAarHOCTUKACHL MEH. |

NPHHLMITEPI

Duznueckue  MPHHLMIIBI
JIy4eBOH [HMArHOCTHKH H
Tepanuu
Physical
radiation
therapy

principles  of
diagnostics and

14

KIT/TK
ITJVKB
‘BD/EC

Caynenik Tepanusra
paaHaLMAIBIK eeyiep
PanuaunoHHble u3Mepenus
JUIS JTy4EBOH Teparuu

byn kypcra coyneneHyaiH ©3€KTi 3KCMEPUMEHTTIK 9iCTEpiH 3epTTey
seprreneni. KiMHMKanblK — Q03MMETpMS  YWIiH  JeTEKTOpJapabl
IOCTHpIEY/ll  JKy3ere achlpy; COHOAM-aK HO3UMETPHSIMEH JKIHE
pasMalMsaHel eneyMed OailaHbICTBl MIHAETTEp weliaeTiH Gonansl;

Cayne nMarHoCTUKachl MEH
TepanusHblH (HU3NKAIBIK
MPHHLKITEPI

Duznyeckue TPHHLIHMIIBI
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Radiation measurements for
radiotherapy

Coynie/ieHy LIOFBIP/IAPbIH, CiHIpYy A03amapbiH, paaMauus epicTepi
enuey, MNaluMeHTTep MeH HayKacTapra KaTbICTBl yKcac ejey,
COHFBICHIHJIAFEI N03aapabl Tikenel enwey skonsiMeH. Ilepconan men
NAUMEHTTEP/IIH PAJHALMATBIK Kayincisgiri ywin xaGasirsi Gap yid-
JKalnapiarbl paiMaUMALLIK Opic NeH CaysieNeHy i emmuey

Ha nannom kypce OyayT u3yyathes HCC/eq0BaHUS aKTyaJIbHbIX
IKCMEPUMEHTAIBHBIX METOAHK 06yueHus. OCylecTBIeHHE OCTHPOBKH
AETEKTOPOB 1A  KIMHMYECKOH N03MMETPHH; Takke Oyay pelarhes
| 321244 KOTOpbIE CBSA3aHbl JIO3HMETPHEH M M3MEPEHMA pajiHalliu;

JIy4eBOH JIHarHOCTHKH H
Tepan1u

Physical principles of
radiation diagnostics and
therapy

...... - A

AHATOTHYHbIC U3MEPEHHE B OTHOLICHHWM NMALMEHTOB W GONBLHBIX, MyTeM
MpAMOro H3MEpPeHHs 103 Ha MOoCIeIHUX. 3aMep pajHallHOHHOTO MOMs
H3NTyYeHHs B MOMEIIECHHAX ¢ 00OpynoBaHWEM, I pajMallMOHHOIN
Ge3onacHOCTH nepcoHaia U NaLHeHToB

This course will study the research of current experimental methods of
irradiation. Implementation of the adjustment of detectors for clinical
dosimetry; will also solve problems that are related to dosimetry and
radiation measurement; measurement of radiation beams, absorption
doses, radiation fields, similar measurement in relation to patients and
patients, by direct measurement of doses on the latter. Measurement of
the radiation field and radiation in rooms with equipment, for radiation
safety of personnel and patients

153400 P

Tannay Goiibinma komnounentrep / Komnonentsi no BbIOOpY / Optionalcomponents

15 | KIVTK
VKB
BD/EC

CanaHsl GakpLnay bl
kanubpneyre apHaJiraH
(antomaap

®aHToMBl N8 KaTMOpOBKH
KOHTPOJIS KauecTsa
Phantoms for the calibration
of quality control

5

¥ChIHBUIFAH KypCTa €cenTey >KOHE OJKCIEPHMEHT JKYPridy KesiHje
(hanTomnapael naiinanany omicrepi seprrenemi. SAponbIK MeaMUMHA
canaceiHjarel npoGiemManapabl wienly yuliH KONJAHBLIATHIH Kasipri
3aMaHFbl  (DAHTOMJAp, 3epTTeNieTiH  MaTepHalibiH  TeOMETPHSCHIH
CHNaTTay YIliH ecenTenreH (aHTOMAApAbl nNaifanaHy, 30HATHI
CayneneHyaiH TapalyblH MOJeNbley, SKCIepPUMEHTTIK (aHTomaapia
#KaONBIKTBIH canackii GaKbinay TeCTiiepiH KYprisy KapacTbipbuiapi.

B npeacrasnenHom Kkypce wusywalorcs crocoGbl  MCHONB30BaHMS
(aHTOMOB TNpH NpPOBENEHMM pPacueTOB M OKCIEPHUMEHTOB HA HMX.
PaccmatpuBaloTcs  coBpemeHHble  (DaHTOMBI, nNpUMeHseMble I
pemieHHs npobGieM B 06nacTH sAepHON MEAMLMHBL, HCMONB30BAHHE
pacyeTHbIX (aHTOMOB U1 OMHMCAHHS TEOMETPHH  HCCIIELyEeMOro

MarTrcépuana, MOJENTHPOBAHHE pacnpeneieH1us 30HAHPYIOLIEro

MenuumHanarsl SapoNbIK
¢u3mka Herizuepi

OcHoBel a1epHOit Gu3nKH B
MeIHLIHHE

Fundamentals of nuclear
physics in medicine
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M3JIy4YEHHs, MPOBEJCHHE TECTOB KOHTPOJIA Ka4ecTBa 00OpydOBaHHS Ha
9KCIEPHMEHTABHBIX (PaHTOMAX.

In this course, you will learn how to use phantoms when performing
calculations and experiments on them. Modern phantoms used to solve
problems in the field of nuclear medicine, the use of computaticnal
phantoms to describe the geometry of the material under study,
modeling the distribution of probing radiation, and conducting
equipment quality control tests on experimental phantoms are

—_ e H ot considered. o -
= [ 16 [KIVTK | JIO3AMETPHIEIK . KYPCTBIH — MaKcars : . TP AT
ITJI/KB eJiLieysepre JKaHe CcanaHbl 9KOJIOTHAZIAFbI, aTOM OHEpKACiOiHaeri pamHalMsHbl elieyre joHe | ¢u3uka Heriaepi
BD/EC Gakplmayra apHasFaH Oakplnayra apHasFaH apHaiibl »a0abIKTaP/IbIH, ANMAPATTAP/BIH, COHAA- | OCHOBBI A1epHOM PH3MKHU B
skabmsIKTap aK coynesieHy KesjiepiHiH GonybiHa OaifflaHbiCThl aaM KYMBICHIHBIH | MEIHLMHE
O6opynoBanus i SPTYPA CaNaNapbIHbIH HEri3ri )yMbIC MPHHLMITEPiIH KapacTeipy Gonbin | Fundamentals of nuclear
JI03UMETPHYECKHX TabbL1azbI. physics in-medicine
M3MEpeHHH M KOHTpOJIs Llenbro Kypca sBisercs paccMOTpeHHe 0a30BBIX MPUHLUMIOB paboTHI
KauecTea CreuManbHoro o0OpyNOBaHMA, annapaToB, MpeAHAa3HAYEHHBIX JUIs
Equipment for dosimetric M3MEpeHHs M KOHTPOJMPOBAHMS paJHalMd B SAAEPHOW MeAMLHHE,
~ | measurements and quality PajMoNOrH4eckoll 3KONIOrMH, ATOMHON IPOMBILIIEHHOCTH, a TaK »Ke

 E— L PasMYHBIX OTpacisX paboTel YeNoBeKa, CBA3aHHOM C MPUCYTCTBHEM
MCTOYHHMKOB M3JTyYEHHS.

The purpose of the course is to consider the basic principles of the
operation of special equipment, devices designed to measure and control
radiation in nuclear medicine, radiological ecology, nuclear industry, as
well as various branches of human work associated with the presence of

radiation sources.

Anponsik pusnka, kaHa MaTEpHANIap HKOHE TEXHONOTHAIAP KaeIpachiHbIH OTHIPHICHIHIA KAPACTHIPBUIIBI XKoHe GeKiTiim
PaccmoTpeno 1 yTBepx/IeHO Ha 3acenanuu Kadeapsl SnepHoit (U3MKH, HOBBIX MATEPHAJIOB H TEXHOJIOTHH

Considered and approved at a meeting of the Department of Nuclear Physics, new materials and technology
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