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Xorapu uexren
neaarorl1Kacbt
flelaroruxa sucuefi ruxo.nsr
Higher School Pedagogy

4

Kypc MarHcrpaHTrap.{u H xeci6r-neaarorr.rKa:rbrK xy:rrperri.nirix
KaJlH[TacrbrpyFa. oKy xeHe rep6ue npoqecrepiu yfiurugacrrrpy
KaouerrHe. coHraf-a( xorapbr xaHe xorapH org opHuxau xefiiHri
6iniu 6epy xy ecixae carri rrurrruu uLtrapMaurbr.JrhrK(a xaH-xaK*rr
aaftusartxxa 6arr,rrralr FaH -

Sror xypc oprreHTHpoBaH Ha craHoueHre npo$eccuoua.nsuo-
rreAaforHt{ecKnx xounereuqxfi MarxcrpaHToB, yMeHHrc opraHx3auu[
yve6xoro H BocnnTareJlbnoro npol(eccoB, a rakxe Ha BcecroponHtoto
noaroToBKy K yaaqHoMy Hayt{HoMy rBopqecrBy B cllcTeMe Br,rcr ero H
nocreBy3oBcKoro o6paroeaHn.r.
This course is focused on the formation of professional and pedagogical
competencies of underg.aduates, the ability to organize educational and
educational processes, and also on comprehensive preparation for
successful scientifi c creativ in the

Ey-n

of higher and postgraduate
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education.

I(orauHuH (an;rmacyblHbrH anAbrHrH (arapJrLl erueMAepiHre 6acxapy
npoqeciNiq nc[xt]Karrbl( Ma3MyHbrHHq peli aprun xe.negi. Kypcru
reprr:ey 6apucuuaa 6i.niu anyrxbuapabrH 6acKapyursr.nsrl xyMbrcrbtq
ncHxuKaJIbtK ti..runouerniuiH peli vex xen errxer.ri MzrlMyHbr rypiurbt
o3Lr( HAernapMeH TaHbrca,qbr, coHbrMeH 6arap yfi rrlr4arsr aAaMAapAbrH
u i se:-KY,rKr,tH 6aclapyaux nparrHKanbrK 6a6i.nerrepiH araabr, onapahr
aaaarbr Kaci6n xyMbrcra (oJrAaHa ana,q6r.

-& qpeag*uti *gr+epxr* fe€+g+-p€,c$

2

6II XOOK/
EA BK/
BD UK

BacKapy ncxxororxrcr,r
flcuxororur ynpar.neuxr
Management psychology

ricHxxqeei<oro coaepxaHu npouceea y@elifijl. B= 
-I-HCCfle,IlOBaHHfl Kypca yqaqHecfl o3HaKoMsTcf c nep€.rloBbtMH

npeacTaBneH[tMH o ponl-l 1-l MHoroacnercrHoM coaepxaHHH
ncHxHqecKoro xoMnoHeHTa ynpaBneHqecKofi pa6oTH, a eue nonyqaT
npaKruqecKne cnoco6Hocrx ynpaBJreHH, noBeAeHHeM nloAefi B

opraHrcauHr, Koropbte oHH cyMeor npnMeHtrrb s co6crseHHoi
rprayruefi npooeccroHanbHofi pa6orbr.
In the advanced criteria of the formation of society, the role of the
mental content ofthe management process is growing. During the course
ofthe 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 fessional work.

neaarorrKacbt

fle4arorr.rxa asrcurefi

IT] KOJILI

Higher School Pedagogy

ofapbr Metcren

Taugay 6oft unura KoMrrolrenrrep / KomnoueHTbr rro B / 0ptionalcomponcnts
I ETI/TK

EA/KB
BD/EC

7 AruuAaru narui :eprreyain seri:ri uaKcarrr-rAponbr( $u:uraHu(
6a:aaux 6iniuin rycinyairr raaan erireriH aertrefiix roJrr{( KaMraMacbr3
ery. Aran a[rKauAa, r.roHnayubr cayneneH,qipyaiH 3arrapra ecep ery
acnerrinepiH 3epAeney, pa.qxauxrAaH Kopray xoHe Ao3HMcrp[r,
Mea[u[Haaa HoH.qayubr csy.neneH,qipy r(e3,(epiH Konaalry,
paa[oHyK,IHrrep MeH parHorepanHrHbr Bn3yanH3auurray alicreueciHe
rxony, ,.(ponbl( MeruuHHaHHH Ka3ipri 3aMaHFLr rexHfiKacbr MeH

Kypar,qaplrH seprrey, cou4afi-aK Al.rarHocrHKirlnr(, repan[sn6r(
tAponbrK MeaHqHHaHErH aruMAarbr uiu4errepiH xeHe rEr,,rbrMr,r-

TexHHKarblK [r iHgerrepai ueuy.
OcHogxofi qenbro HccneAoBaHnr rexyulefi AHcuHrurHHEr - no;rHocrLlo
o6ecn vn:rrTpe6yeuuft ypoaeHr noHHMaHH, 6agosurx anaHlrfi rAepuofi

.faponsrr< $urura

.flgepuar Qnrxxa
Nuolear physics
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Meaaqunararur rAponbrK

Qu:uxa Heris4epi
Octtogsr saepHofi Su:nxr a

MEAHUHHE

Fundamentals of nuclear
physics in medicine



pa3peueH[, onpeaeneHHLrx 3a,(a'{ r
npo6neM B AaHHof o6racTH, B qacrHocTH nprj [3yqeHHH acneKmB
BJIHTHh' HoHr.r3rrpytoqero HarryqeHH, Ha BeulecrBa, 3al{[TEI OT

PAATJAqHH I,I AO3UMCTPH', IIPNMEHEHBE B MEAUqHHE HCTOqHUKOB
[oHrl3l.rpyloqero ofj:y,{eHu.c, o63op Meroal]Kt{ :rr3yturrsaqHu
pa.qHoHyKl[uoB H paaHorepanHH, HccneloaaHHe coBpeMeHHor
TexHHKl.r H CpeacTB ,aepHofi MeauuHHr,t, a TaK xe an, peureHlrc
TeKyu-tHx 3aaaq aHaf HocTl{qecKofi, repaneBTHqecKo rAepHofi

$uar-rrr. Tpe6yrouuxc, a!.r,

Ievel of understanding of the basic knowledge of nuclear physics.
Required to solve certain problems and problems in this field, in
particular in the study of aspects of the effect of ionizing radiation on
substances, radiation protection and dosimetry, the use of ionizing
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

riucn medIear c soandIC, en cfi anddiagnost therapeutic tr€' lng
lcatechn em s

2 Srmx
EA/KB
BD/EC

Paguonorur Heritgepi
OcHossr pagnolorrr,r
Basics of radiology

7 Kypcra pa,quau[rJrLr4 auarHocrrra xeriule paaHaur.rrnbr(
eaicrepai (onAary, apryp.ni aypy.napabtn paauaunrnbrx reparxrcbr,
coH.[afi-ar HoHIayubt coyneneHy xer^qepiuirl a,[au ar:acsrHa acepi
xesiHge aypylap MeH naroJrorur,'tu( xaraafiiapAur{ nafiga 6oryrr
rep.rrereai. MeAxuuHalu( paAuonornrla HoH.qay[br coyneneHy
TEOPUSCbI MCH NPAICTHKATbIK KONAAHbLIIYbIH AAMbITAT6IH MEAUUI{HA
caJ,rar'raplr aa KapacTbrpHnaAbr.
B 4axnou Kypce myqaror Hcnonl3oBaHxe JlyqeBbrx MeroaoB rrpx
pa.{rlauuoHHofi .{HarHocrHKe, pa,qxauHonHof TepanHH pa3Hbrx
aa6oleaaHlrfi , a raKxe Bo3HHKHoseuue sa6o,resaHHfi u narororn.{ecr[x
cocrorH[fi npu BJIIITHHH Ha opraH[I3M qeJroBet@ HcroqHHKoB
HoHH3apyrou.lrx H3ry,{eHHfi. Paccuarpuaaror rarxe crfepu MearrruHbr,
B Koropbrx npoBoArr parpa6orxy reopHl.r H npaKrHqecKot-o
npHMeHeHH.fl uoHH3lrpyrcqero HUryqeHHs e ue.ququucxofi paAr,roJrorHn.
In this course, we study the use of radiation methods in radiation
diagnostics, radiation therapy of various diseases, as well as the

By,r

conditions under the influenceoccurrence of diseases and tholo

xapomq <[r.rer.ta
.faepua-r r[x:ara
Nuclear physics
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3 Palaoa3otonru MeAt.ruHHa

Susuxacn
OusrEra paAuousoronHo
MEAI{III,IH6I

BIYTK
EA/KB
BD/EC

{.qporur4 Suer.rrauurl
raxipu6erir a4ici
3rcueprueHraarrrcre
uerogu r4epHofi $u:ur<u

8 Kypcru urepy rcesinre l
(ocburlrcrapAbr euri:y apqulrr
xeHe aTan a rKarua aaa

paAHoHyKrrHATepMeH raq6a;.rarax
Tyrac urnFaHra agau ar:arapn xyfieciu
M ar3irnapuH 3eprrey a4icreueci

(apacrbrp6ura"Gr, 6y-n elic aaarHocrr4K:tJrrJr( Ma(carrap.qa ta gatauy

cHcTeMbl opfaHr,BMa B qeJIOM L OpfaHOB qenoBeKa B qacTHocTH, nyTeM
BBeAeHHx MeqeHbrx paAUoHyKJTHIaMH coeguuenu , gauHufi uerog
pa3pelxeH An, r.rc[orb3oBaHH' B AHaTHOCTUqeCK],X UeJITIX.
During the study ofthe course, the method ofstudying the body system
as_ a_whole and human organ in particular, by introducing radionuclide_
Iabeled compounds, is considered, this method is allow:ed for use for
d c

4 EruTK
En/KB
BD/EC

Paauoarrusri
SapMarresrt,rrarHl(
rpeflapaTrap
Paguoarcruauue

Sapuaqesravecxue
npeIIapaTbr
Radioactive pharmaceutical
medicament

8

MeAr.rurlHa, 4arep,ri icirrepai ceyle.nirc repanur reueriveH eMAey,
coHra -a( ueAr,rquna.rIrlt(-6xoJlorrrrJlllK 6arsrrtaru a"prr"yr"p yrin
(a)KET.

Ha 4aHuou Kypce npoBoa[Tc, r,ByqeHue cnerrHaJrbubrx npenaparoB
$apuaqesruru, B cocraBe Koropr,rx flpucyrcrByror Hecra6lursnue
H3oronH, qro AeJIaer rx paAltoaKrltBHuutl. Llx HcnoJIb3oBaHHe
Heo6xo4nuo Anr npoBeAeHH, pa,(ltoH3oronHofi-4uarHocrnvecxo
MeAHrIrlHrr, JreqeHH, uroxat{ecrBeHHbrx orryxolefi nyreu lyveuofi
Tepattt,tt,t, a raKxe A-rr, ]IccJreAoBaHH, B MeAHIIHHoKHx u 6uoloraqecxux
HanpaBJIeHn X.

In this course, special pharmaceutical preparations are studied, which
contain unstable isotopes, which makes them radioactive. Their use is

6yr HAAKYpaMbr paAnoarcrnnri TYpaKCbr3
u30TonTa a KUIJIBTH bIMauep 6ap pHafiLr KQap npeIlapaTTapaLt 3eprTey

O.naxYprl3treAl ou oToV3PAbl nTbt bIKAJIpaA aI.IarHocTH (

oisotope-di
radiation

edi bio tion

necess for rad mc lcedtry enttreatmagnosti malof tne, gnan
slasm th th he ofneop the AS wep as researchfor nrapy

the m andcal o lrecd

.fl4po,rsr4 QusaxaHsrrl
raxipx6e,rix a,{ici
3rcnepuuexralrHrre
ueroau sAepgo 0u:nrcu
Experimental Methods of
Nuclear Physics
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XOO xorunouenri / BY3oncxuft xounoHenr / University component

4

5

EN
xooK/
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Frurrru rapur,,r xaue
$rllocorpnrcur I Llcroput u

Slraocorfur xayxx / History
and Philosophy of Science

"Furuu rapuxu xane Qr.lnocorf urcbr" neHi Marnc'TpaHTTapAbrH

FbuIbtMH o[.nay MaaeHHfiiH r(anf,Irrracrbtpa.(bl, aHalll{TfikaJtbl(
uyuringirrcp MeH 3efrrrey xqMErcrapbtHbrq (a6inerr€piH AaMbrraAlr.

.{ucqrunHa (LIcropH, x r[ulocorfur HayKr,r) co3aaer y Mar[c'rpanToB
KynbTypy HayqHoro MblllreHflr, pa3BHaaer aHaJrHrHqecK[e
Bo3MoxHocril rj cnoco6Hocru l.tccJreAoBareJrbcKoi pa6oru.
The discipline "History and Philosophy of Science" creates a culture of

Mriqf
capabilities and research abilities

6n
xooI(/
EA B}V
BD UK

lllere:r rili (raci6u)
I4uocrpauuufi rtsm
(npoQeccuona,rrnufi)
Foreign language

. 6'oressional)

4

lllgren ti.niH xyu4e.nirri, Mrrciutbr, xeci6u Kapuu-(arbruacra (ap(brHAbl
nafiaa.nauy yruiu ayurrexi cefirey ueH MaMaH.ubrK riliH r.rerlrepy yuriH
6ypsru {utraH 6inirrepi MeH 6a6inerrepin repe}uery xoHe
KaJrbrmacrbrpy. Jlercxxa. fpauuarura. Airrsursru. Xar. Turualuu.
Yrny6renue H craHoBneHHe paHee o6perexurrx yueuufi t4

cnoco6uocrefi am BnaqeHH, parroropxofi peqbrc r ,3btKoM
cneuralbHocru an, urreHcuaHoro [cnonb3oBaHue sapy6exHoro
x3brKa, KaK B gKe.qHeBHoM, HanprrMep u a npoQeccnoHarrbnoM
o6qeuus. Jlercnra. fpauuarxra. Iosopexue. fltcsuo. Ay4upoeaHxe.
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.

KTIDI(OO
nlyBK
PDruK

Ceyre repanurcu xene
anarHocTHKa
Jlyvenar 4uarHocrnxa x
Tepanl,l,
Radiation diagnostics and
therapy

5 Ey.n rypcra MeaHur{HaAa texipn6eae xea4eceriu AuarHocruraHr,rH
3aMaHayH e4icrepi, Mbrcanbr, caHAbrK peHTreHorpadur, paAHoHyKnHATi

xaHe yrrrpaArr6ucrtrK aHarHofiHKa e4icrepi, rrrarxnrrix-peroHaHcrtr4
xeHe KoMnbrcTep.rrix rouorpa$uq xeHe r.6. reprre.negi. agau
aElacbrHbnt eprypai uyurenepiHin aypyrapsrx AuarHocrl{kanayAa xeKe
xeHe xrlbrHTbr( aricrepai r<onaary npuuunrrrepi Kapacrbrpbrnaabr.
B ganxon Kypce r3yqarorcs coBpeMeHHbre Msro,[br AnarHocrHKH,
Bcrpeqaounec, B nparcruKe B MeAHqHHe, TaKrie KaK qr,rQpoaar
perrneaorparfu.r, MeroaHKH paaxoxyKrrr{aHbrx tr ynbrpa3ByKosbx
AHarHocrHK, MarHrrHo-pe3oHaHcHar H KoMnbrorepna.n rouorpar[xr n
Ap. PaccMarpuBarcT npHHrIHnH KaK orAeJrbHoro, rar u coBoKynHlrx
Hcnorb3oBaHufi MeroIoB nprl,[HarHocruKe ga6oresaHui pillut{t{Hblx

MearlunnaaarH s,qporsrK

Qxsura neris.qepi
OcHouu r4epnofi r[urxxx a

MeaIlur{He
Fundamentals of nuclear
physics in medicine

O EHy 708-01-21 Karalor gucqxn-nnx no o6parosarersuoi nporpauue. Harauue aropoe



opraHoB opfaHr,r3Ma rreJroBeKa.

This course examines modem diagnostic methods found in practice in
medicine, such as digital radiography, methods of radionuclide and
ultrasound diagnostics, magnetic resonance and computed tomography,
etc. The princ:ples of both separate and combined.use of methods in the
diagnosis of diseases of various organs of the human body are
considered.

Taua 6oiir,lnItla KoMrroHeHTTe / Kounonenrrr no nr,r6 ionalcom nents

BD/EC MetoAu aNarnocrnrcu
3a6oneBaH[Ifi
Methods for diagnosing
diseases

eoercri egicrepli (onAaHy. Acnamu4 a.{ic aAaMHbrH HeMece xeKe
opraHHErH xa,rnu xyfieciu 6araaay yuin (oJrAaHLrnaAEr. 3eprxaua,rrr4
3eprrey eAici opranu:ugeri npo6:renanrr xacy[aar,rK xeHe
cy6xacyuanbr(,qeqrefige aur,r4rayra apHa.nraH.
OcuosHoe HanpaBneHr,re Kypca HcnonmoBaHr{e arTyaJr,H;rx MeroAuK

,[.n.f, ,quarHocrrrponax[c 6oregHeil, vtzyter.us MeroAa B ycJroBr,rrx

.ra6oparopult I-t np]r uc[onb3oBaHr.rx cnerluirJlbHbtx cpeAcrB H

r.rHcrpyMeHroB. I,IHcrpyueura,rruufi uero4 rrcnoJrb3yerc, Ant oueHKH
o6u1efi c[creMbr opraHoB qeroBera rn6o orae;rbHoro opraHa, B

qacrHocrrr. Jla6oparopurrfi MeroA HccneAoBaHrr.f, npeAHa3HaqeH Am
orrpeaeneHn, npo6reM6r B opraHl.r3Me ua cy6xrerovHux r.r K;rerot{Hsrx
ypoBH.{x.
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 metlod is designed to determine the problem in the body
at the subcellular and cellular levels.

Ocuorrr rgepHofi rprasnrcu r
Me,(uquHe
Fundamentals of nuclear
physics in medicine

KITTI(
nn/KB
BD/EC

Busya:rusaqururrrl
rfururaln6 e4icrepi
@d:u.{ecKue MeroAbl
Blt3yiljrr.Baql{u
Physical methods of
visualization

Ycr,rrulran Kypcra Bu3yaJrn3ar1urHr,tH 3aMaHayn saicrepi
(apacrLrpsrJraAlr: onapAbrq nafi,qa 6ory rapuxbr, Teopurnsr4 ueri:gepi,
oJIapAlI (onaauy arcEr xeHe aflLrHraH cype'rrepain Nircrenyi. Eyn
egictep.qi MeAr.rqrrHaurbr( .quarHocrriKara, repaflur.{a xeHe aAaMFa

ipre,ri seprrey,repae Kon.qary :eprreneai.
B npegcrauennoM Kypce paccMarprrBarorcs coBpeMeHHbre cnoco6rr
Br.By{rnr4aqr{u: HcToptr.f, Hx Bo3Hr,rKHoBeH[r, TeopeTr.rqecKHe ocHoBBr,

fixn Iluenenr,rfi r,r Kraccpr HKAITH,I Nc t4tr-I,I3O

Meanu{naAarrr sapor},I(
r[u:ura uerisgepi
Ocuoru x,4epno QrasNrcIr n

Me,{rIIIuHe

Fundamentals of nuclear
physics in medicine
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Llsyraercr Hcnorb3oBaHHe AaHHbrx MeroAoB g ue4luxHcxofi
AnarHocmKe, TepanrH r s QyHaauerrraasHbrx llccJreAoBaHHrx Ha
.t€JIOBeKe.

In this course, modem methods of visualization are considered: the
history of their origin, the theoretical foundations, the scrpe 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 bein studied.

6oftsruura rou II TTlI

TIT/KB
BD/EC

$uanxa.nrr4 acnerrilepi
Ousxqecxue acnerrbt
ruraHHpoBaHH, o6nyveunr
Physical aspecs of radiation
planning

oHrr4 reslepiueH aAaM ar:lacLrHAarbr Ao3aHH ecenreyAi 6i.ny xaue
ryciHy. TouorpaQnr cype,repiH otV aar.4btcbtH trrepy, repanfirnbr
(onJIaHy resiH.[e nuuo6u.nu:aqxrubt xeHe Xaxgrri 6exiryAi
(aMTaMac6r3 ery. Icirrepai 6axuuay, cougafi -aK 3a(blM,(arFaH riH.[epgi
6arsuray. Cayaerix repanncaaru ceyneneHy ao3acbrH xocnapnay
,[arAbrcbrH Me1rcpy. raran grinerix xqrrrrc icrry H]cKacbrH Herisaey.
eaerri xarramanapra cafirec cayneneHy leqrefiiu roJrbrK ecenKe any,
Kaxgrri Aoranu laa 6erry ap(burbr repanxrHbtH xorapbr canacbtH
TOJIbIK KAMTAMACbI3 ETY AAfAbIJIAPbIH &[Y.
Hanpaaaeuxe Kypca x ero uerr; yMeHHe H noHnMaHlra pacqera
,[o3l{poBKH B qeroBeqecKoM Tene or }roHu3Hpyrcqero o6rryreHxr n ero
HcroqHHKoB. Oara4eHnr HaBbrKoM qreHH, cHxMKoB rouorpaQrn, npu
xcnonb3oBaHltx repanttn o6ecneqeune xvuo6xau:aqxefi ]t
Heo6xo.quuoi Sxxcauuefi. Korrrpo.nxpoeaHxe onyxonH, a raKxe
KoHTporL HaA noBpexAeHHbrMH Tr€HrMH. Bla.qenae HaBbrKoM
nnaHrrpoBKr.r go rr o6lry,reHur s lyveoofi Tepant,rtl, o6ocuogaxue
rpe6yeuoro BapHarra Oyr*unoHnposarur, nolHufi yqer ypoBH,
o6.nyuexu.r conracro aKryaJrbHbrM nporoKonaM, nony.reHue HaabrKoB

aJL norHoro o6ecneqeHxr BbrcoKoro KaqecrBa repannx, rD/TeM
ToqHoro pacnpeAenexug seo6xoAnuofi ro:rr.
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

tissues. Possession of the skill of radiation dosedam lnn

$r:ura uerisaepi
Ocuoasr uepuoi rf xrarn a

MEAt,lUHHE

Fundamentals of nuclear
physics in medicine
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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
distributin g the required dose.

9 Paru:-rar-nu( TepanHrHbt
ao3HMerpr,rrnHK xocnapnay
.{osr.ruerpuvecxoe
ruraHHpoBaHue lyveso

5 Ycusulras Kypcra paAHaun-:iblK .{HarHocrnKa MeH TepanxrHbr
KonaaHy xeginAe 6o.nun xarKaH npoqecrep,qi, cos,{afi-aK
Ao3HMerpxraarbr xocnapnayabrH xaHa eaicrepiH, Ao3anbrK
xyrreue.nepAi ecenreyai xypri:y reci,raepiH ryciny ymiu 6hy raxer

Meaxuunararu rrponbrl(

Qn:xxa Herisgepi
Ocroau rgepHofi Qa:rxx a
Mea1-lunHe
Frrndamentalc nf nrrclear' -r_""'

Lrosr-melfr- plaflmng ot
radiation therapy

D npeAcraBJreHHoM rqpce n3) Imr
cne.qyer 3HaTb aju noHr4MaH]-l, npo[cxolrrrlHx npoueccoB npfi
nprlMeHeHnx paAraquouuofi AHarHocruKu l{ Tepannr.r, Tatot<e HoBbrx
MeroAoB nr.IaHHpoBaHH, B Ao3[Merpuu, cnoco6os npoBeAeHH, pacqEra
ao3oBbrx Harpy3oK.
ln this course, you will leam 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

uirJUEblE uurullrul, KUluPbtx

3ceuecrp /3 ceu ecrp/ Semester 3
XOO xounoneuri / BY3oncrnfi ro*rnoxenr / Unive com

t0 KIID(OO
TI.IIlBK
PD/UK

YnrrpaAsr6ucruK xaHe
uonaauafirrru ceyneneHy
Yrrtpassyrc u
HeHOHlr3UpyrOr{He

H3nyqeH1l,
Ultrasound and non-ionizing
radiation

Ycursr.nraH Kypcra ynbrpaarr6srcrurH aaau ar:acuua acepixi4
Qtt:rxarur uerir4epi, cog.qafi-aK outrq 6xolorxlnH( ecep ery
uexaH arugepi, oHbr repanrraa KonAaHy 3eprrene.qi. Vl urpa4u6stcrrtrl
epereri uerisiHge annaparypa xacafirux HHxeHepnep MeaHrIHHaAa
(o,'r,(aHbrJrarbrH 3aMaHayH y.nr,T paAu6srcrrrq a4icrepai (apacrbrpbtHbr3.

.{uarxocruxa xsue repanu-r yutin r.roH,qauafiruu cayne.nepAi r<olaauy.
B npe4craoreHHoM Kypce H3yr{arcTcr $x:uvecrne ocHoBtr BJTHTHH, Ha
opraH[3M qeJroBeKa yn6Tpa3ByK4 a Tar,ol(e MexaHH3Mbr ero
6nororuqecroro ooageficrrn.r, ero np[MeHeHn, B Tepan[ .

Paccuarpunaror coBpeMeHHbre ynbrpanEyKoBHe MeroaLr,
[cnonr,3yeMbte B MeaHuHHe, HHxeHepaMH, CO3Aa]oUlI,lX annapaTypy Ha
ocHoBe AeficrBHfl ynb'rpa3ByKa. Ilpauexeuue HeHoHH3Hpyrol[Hx
n:.nyvennfi ,4rr .qHarHocruxu u repanrx.
This course examines the physical basis ofthe influence ofultrasound on
the human body, as well as the mechanisms of its biological impact, its
use in theELpy. Modern ultrasound methods used in medicine are

Csyre repanx-rcu xaue
IHATHOCTHKA
Jlyuerar,quaruocrrxa x
Tepan1l,
Radiation diagnostics and
therapy
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TIA/KB
BD/EC
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considered by engineers who create equipment based on the action of
ultrasound. The use ofnon-ionizin radiation for di s and th

Ta 6of,srnura no*r / Kolruorrerrrr,r rro rrsr nentsom
Ceyre repanurcu xaxe
anar:tocT Ka

Jlyvesar 4uarnocrnra n
Tepanllfl
Radiation diagnostics and

KTI/TK
fr.q/KB
BD/EC

Xrxr.rxxarurt{ ro3nMerpH,
Klxaxqecxa.s r'- :fi Merpn,
Clinical dosimetry

xerisri 6orHn ra6sua'ruu ueriari Quaxxarurx npoqecrepai 3eprrey.
I-learro xypca ,rBrrerc, u3yqeHue BenuqrH Ao3HMeapHu, B3aHMocBr3b

ae,IrqHHbr H3Jryt{eH[, c xapaKrepucTuKo ero nolr, rcyqaroTc, pa3Hbte

MeroaxKu 3aMepoB JIo3 HoHr.r3rpyrouero o6ryveHnr. Tax xe
paccMarp[Baerc, cso[craa $opr*lxporxn nore Ao:, npoBoAHTc,
nonHoe npaKr[qecKoe l{ TeopeTHqecKoe norcHeHHe, a Tarol(e

KOHCynbTHpOBaHHe npH npoBe,AeHHr,r npoueayp H3MepeHH,

Ao3xMerprnH. H:yvexue ocHoBHbrx Quanvecrcxx npoueccoB, Koropbre
,MrloTc, ocHoBo[onararculHMH B pa3nHqHbrx MeToaax ao3HMeTpHr.r.
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 measuremenl
procedures. The study of the basic physical processes that are
fundamental in various methods ofdosim

KTVTK
[IA/KB
BD/EC

Meanqusaaarur
pa4nauur,rrr4 4ayincir,qi r
PaAuauxoxxac
6e:onacuocrr B Me.[Hut,tHe

Radiation safety in medicine

YcuHrtrrau Kypcra Me,qHrrHHaJrbrK MeKeMe.irep4eri paguaqu.urr6
Kopray reci.n4epi, onapaa Karr.railnap.{Lr, KoJr.qaHbrcrarbr
caHrrapEflnbrK-rxrHeHaJrbrK nopuaruarepai xaHe nepcoHaJrrbtH
parraulflJrsr( rayincigairiH (aMTaMacbr3 sry curacunAa
Kor]IaHbrrarbrH HopMarrapabr caqray 6ofiunrua reures,qi uapaaap
xyprisy xapaaagsr.
B npeacrasreHnoM Kypce paccMarpr{Baorcr cnoco6u paruauuoHuoI
3aIIlHTbl B MeAI,IUUHCKLX yqpeXAeHI,UX, npoBe.qeHHe B HHx

aeficrs ulttx:IBKOMflJIeKCHI,IX M no co6rroaennrc

lt
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5 Kypcrxq Mar(carbr ao3uMerpxr uaMarapbrH, cayneJreny lrraMacbrHbrrl
ossrt' ;picilriq cnnarraMacbrMeH erapa C;,iraurrcuu :eprrey 6olun
ra6suraau, BoHAayubr cayneneny .[o3a;rapbrH e.nrueyain epryp.ni
agicr€pi segrrereai. Coxaa[-ar,,4o:a epicrepiH KaJrbrrrasrbrpy
Kacxerrepi Kapacrbrpbuaabr, TonHK npaKruKaJrbrK xeHe reop[rnbrK
rygjEllcreMe. corurafi-af--Ugtg!{@x.L}tbl oflIey p:civnepiH x-ypri'ry

t2 5 Paat-tororHc neris4epi
OcHoau pa,uuo.nornn

Basics of radiology



caHnTapHo-rxr[eHHqecKr.rx HopMaTHBoB H HopM, np MeHreMbrx B

o6nacr 06ecneqeHH, pa,rlHauuoHHoft 6e3onacHocrH nepcoHaJra.
In the presented course, the methods of radiation protection in medical
institutions are considered, as well as the implementation of
comprehensive rneasures to comply with the rules, .xisting sanitary and
hygienic standards and standards applied in the field of ensuring
radiation safety of personnel.

Taq4ay 6ofiunura KoMrroHeHTTep / Kounonenrrr no s116opy / Optionalcomponents
l3 KIYTK Cayne"i" fepanrd4rlu{ Cayle ruarnocruxac-sr ve*,

frrllrr(l,-
BD/EC

3-dM-dE-dyrEAlgrElrr
CorpeueHuure MeroAbl
rry.reaofi repanux
Modern methods of radiation
therapy

Me.[rmranrm tsbr cunlgbrHAafFt 3aMaEa]q ItrJIEIFlrr
HerHxenep Kapacfl,rpbnaAbr. Cay.nelix repannr 4arepli icirrepai
euaeyain Herirri egicr€piHix 6ipi 6orun caHara,qu. OssrH KaJrbrnracybr
o:116 agicrepgi enri:yueu 6afi.nausrcru: xon$opu.asr, 6erceHai
MoaynruurnanraH ceyrerix repanur, cyperrep 6ofi usrua ry:eri.nerix
ceylerir repanar, atlrologrHr rexHoJrorHrcbr 6ofi usura xaHacnaJrr,t
csy.nenexy (euriryAiH 2 Ke3e(4iK ogici) xexe ,qfieri cay,reneuy.
B aaxsou Kypce H3yqarcTc, HoBHe Mero.lbr, np[MeHreMHx s ryveuofi
Tepam,rH, paccMaTp BaroTcr coBpeMeHHbre Hayr{Hbre pe3ynbTaTbl B

AanHofi o6.nacrn MeAnrlr{Hbr. Jlyveaar repanur cqnTaercs oAH}.rM H3

ocnoBulx cnoco6os HcqeJreHH, 3JroKaqecrBeHHbrx orryxolefi. Ee
craHoBneHre cBg3aHo c BHeapeHreM nepeAoBbtx cnoco6os:
rox<[oprr.ruo , aKrHBHo MoaynlpoaaHxo ,ryveeo repannt, .nyveeofi
Tepanxr.r KoppeKrlpyeMofi no u:o6parxeHuru, KoHTaKTHbtM

o6ryveulreu no rexHororHir aSroloarur (2-x :ranHoro uero4a
roeqeun.r) H cxcreMHbtM o6.nyveHueu.
This course examines new methods used in radiation therapy and
examines current scientific results in this field of medicine. Radiation
therapy is considered one ofthe 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.

JtsP It 9JIlu,

@xexqecrue np[HuHnbl
ryrerofi ,qxarxocrrKl{ H

Tepanl,H
Physical principles of
radiation diagnostics and
therapy

r cPaunxHbrrl
npuuqNnrepi

KruTK
NTIKB
BD/EC

Cayaenir repannflFa
paaHaqHrnHK enlxeynep
PaanaquouHue u3MepeHH,
g,nr.nyveno repanur

7 Cayle rxaruocruKacu MeH

repanurHuH Snsuxa.nrtK
npnuqnnrepi
Oxsnrecxue npuHur.rnu

Eyn rypcra cayleaeuyaiq e:erri :rcnepuuenrrir aaicrepiH reprrey
aeprrereAi. K.nuHuxaasrK ao3lMerpn, yruiu ,aerercopnapabr
rocrupreygi xy3ere acbrpy; conrafi-aK .{o3uMerpurMeH xene
palnaun Hbr enureyMeH 6afilanrrcru uiHgerrep ureurilgriu 6o.naAsr;
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Radiation measurements for
rad iotherapy

csynenexy rxorbrpnapbrH, cinipy aoralapuH, parl,taux, epicrepiu
eflxey, naqlreHTTep MeH HayKacTapra (aTbrcTLr y(cac enrxey,
coHrbrcbru,qarbr ao3aJrapa6r rire.nefi elurey xoJtLrMeH. flepcouaa ueH
naquerrrepai4 paaraqrrrnlrK 6ayinci:giri yurix xa64rrrsr 6ap yfi-
xafi.raplaru paluaurr:urr epic neH cayle.nenyli elurey
Ha 4aHHorvr rypce 6y4n H3yqarbcr HccJreAoBaHH, aKryaJrbHbrx
3KcfiepHMeHTanLHbrx MeroAHK o6rryteurr. Ocyulecrs.neuue rccrHpoBKl.t
aereKropoB r;ur KnHHHqecKo goruuerprr; raroxe 6y4y perxarbc,

3MepeHH9 t'l3aaaqti KoToplre cBr3aHbr .lo3}-lMeroneit n n

JTqEBOF AUATHOCTIIU H

TepanrE
Physical principles of
radiation diagnostics and
therapy

aHaJron{r{Hbre H3MepeHHe B orHorrreHrlr [aufieHToB u 6ollHux, nyreu
npqMoro H3MepeHH.s Ao3 Ha nocre,{Ht-tx. 3auep pa.4uarlgoHHoro non, H

[3nyqeHH, B noMeuleHnrx c o6opy4oeauueM, An, pa,qHauuoHHofi
6eronacHocru nepcoHiua H nau[e]rroB
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

el and ientssa of
Ta 6of, urxura r(oMtroHeHTTe / KorunoueHrur no rul6o nalcom nts

l5 KIUTK
TIA/KB
BD/EC

Canaru 6a4ruray4sr
KaJru6pneyre apHalrraH

Qarrougap
Oarrrouu .Enr xanu6poaxr.r
KOHTIIOn' KaqecTBa
Phantoms for the calibration
ofquality control

5 cbrHbrnraH Kypcra ecenrey xaHe 3KcnepnMexr xypriay roix4e
Qarrolr4apqsr nafiAanaHy aaicrepi reprre,reai. .flapo,rsrK Me.[Hur{Ha
caaacuHAarH npo6neuanaplsr [reuy yuriH Kon.qaHbrrarbrH Ka3ipr-i
3aMaHFbt {axroruaap, seprreleriu Marepran.qbrH rcoMerpurcbrH
cxflarray yuiu ecenrerreH QaHrougapasr naftAanaHy, 3oHrrbr
cayneneHyAiq raparryblH MoAenbAey, srcnepxueHrrix $aHroru,qap.qa
xa6AHKrbrH canacuu 6a4ulay recri.rrepix xypriry Kapacrbrpbrnaabr.
B npeacrasnexHoM Kypce H3yqarlrc, cnoco6r,l Hcnorb3oBaHnt
Qarrorrtoe npu npoBelIeHHE pacqeroB l-t 3KcnepHMeHToB Ha Hnx.
Paccuarpnrarorc, coBpeMeHHHe SaHrouu, np[MeHreMsre An,
perxeHH, npo6neM n o6lacrx crepHofi i{eaxqnHbr, ncnonb3oBaH e

Y

MA H

oIHcaHu{
HC CH H9n

pacqerHbtx QaHrolloe a,rr reoMeTpr,rH llccneayeMofo

Me4uqrua4aru ,AponbrK

Susnra xeris4epi
Ocuoau r4epxofi $xruxx a

MEATUHHC

Fundamentals of nuclear
physics in medicine
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r.r3JryqeHHr, npoBeaeH[e TecToB KoETpoJn Kat{ecTBa O6OpyAOBaHH' Ha
3KCnepHMerranEH6IX 0aHTOMaX.
In this course, you will leam how to use phantoms when performing
calculations and experiments on them. Modern phantoms used to solve
problems in the field of nucleer 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
considered.

ttlulIt
[A/KB
BD/EC

lb AO3rrMeTptrXIIEItr
enueynepre xeHe canaHbr
6aqruayra apHa:'rraH
xa6AbrKrap
O6opyAooaHnr Ma
AO3HMeTprqeCKr4X
usuepeHrfi H KoHrpon.s
KaqecTBa

Equipment for dosimetric
m9a:sur€mcrfts and quality

_€orrt*-_

.)
^yPqrblH Ma(ca
3Konorrrrarbr, arou eaepraci6iuAeri pagnaqlrrubr eJrtrleyre xeHe
6a4srlayra apua,rraH apuafi sr xa6au4rap4rrH, annaparrapAbrrL coHAafi -
aK cayneneHy resaepiHirt 6o.nyuua 6afi.nanucru aaaM xqzMbrcbrHbrH
aprypni caraaaplrssln uerirri xyMHc npr.rHuHmepiH r<apacrsrpy 6olsrn
ra6urrarrr.
I {errrro xypca .f,BJrrerc, paccMorpeHue 6asoaux npr.ruqunos pa6oru
cneullaflrHoro o6opy,qonaHur, annaparoB, npeaHa3HaqeHHux an,
LI3MepeHHq tr KoHTpon[poBaui, paArlaufiyt s r4epHo[ MeAUqHHe,
paAxororHqecKofi gKoJlofnl-i, arouxoft npoMbtuneHHocrr{, a raK xe
pa3JrrrqHbrx orpacJrcx pa6mu venosera, celsaxuofi c np[c)rrcrBneM
HCTOqHHKOB [I3JryqeHHr.

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.

r r rwl/{nq,r n.rtasr u 
^al,erDu\-

$nruxa Herie4epi
OcHosu r4epxoi Qusuxu r
MEAHUI.IHE

Fundamentals of nuclear
physics in-medicine

l4ponu4 $uruxa, xal{a Marepl4ilnAap xeHe rexHonorurnap KaQegpacbrHbrq or6rp6rc6rrAa KapacrrrphrJrnbr xege 6eririnai
Paccuorpeno u yrBepxAeHo Ha 3aceAal{ur rarle4pu -f1epxofi O}r:HKu, HoB6rx Marepr{aJroB r{ TexuoJroruu
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