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Name ofthe course
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Annotation
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I cemecrp /l cemecrp / Semester I
XOO xomnonenri / BY3oscrxi rounoxeur / University component

En xooK
EA BK
BD UC

AraAeMusasrK xa36a
Arageuuvecroe nucruo
Academic writing

5 By-n xypcra 3aMaHayH neaarorxKaabr( TexHoJlorur'lap,{H xaHe
xoutrryunranrori 6inircri,rirri KonAaHy. fruurrrn :eprreylit
MaKcaTTapbr rtreH u i s,Aerrep i u TprbrpH MAay. vece,relepli ureruyAi H

6acuuguqrapux a xuuaay, 6aruay rpnreprfinepin ra4aay xaxe
rypy, reci6N ca.na,qa 6araap.naualayabr (oJraaHy
flplruexrrr coBpeMeHHble neAarorHqecKHe rexHoJrorrr., v
KoMMyHHKaruBHbr ur xoarn$uxaqurrrrx. OopruylupoBarb ueru lt
3aAaqH HayqHofo HccJIeaoBaHHr, BbITBJITTL npHoplrTeTH perxeHH,
sa4a,r, our6nparr H co3aaaarr, KpHTepHtr oueHK[, HcnoJrr,3oBarb
nporpaMMHpoBaHxe e npo$eccroHaasuofi crfepe.
To apply modem educational technology and communication
qualifications. Formulate goals and objectives of scientific research,
identifo priorities for solving problems, select and create evaluation
criteri4 use programming in the professional field.

BacKapy ncuxorornxcsr
flcuxorornr ynpaarexxr
Management
psychology
fleaarornxa.nu K

npal(ruKa
fleaarorxqecrar
npaKrriKa
Teaching intemship
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Tarlaay 6ofi uuura KoMrroHerrrep / Korrnoren rrr no sur6gpy / Optional Components

.flapo.nur< Q raax racbr H,qarbr

3Kcnepl.rMeHT MoJr iuerrepin
xHHaKray xeHe oHleyl
Haronresue r o6pa6orKa
3KCnepHMeHT:IIbHblX

aaHHbrx B ,rAepHo[ $r.r3uKe

Accumulation md

6N TK
BA KB
BD EC

I(arrrr gexe t[ ur u Kac br HAaFbr

raxipu6elir e4icrep
3rcnepauerma.nrHbre MeroAbr B

Qu:nre rnepaoro rela
Experimental methods in solid
state physics

5 I(arru AeHenep MeH MoneKynaJrapAbr{ KypbulbrMbl MeH

cuMMerpHxcsr. I(arrbt AeHenepAiq afi uarrrrr lqprlrrbrMbrH ecerrley
eaicrepi, (arrbr,[eHe 6erix xounrrcrepair uo4el1ey. Afiruaqrrr4
cnerrp 6ofi uHura 4arru geHenepgi xraccuQrxaqurlay. Kpncra,rn
cHMr\rerpnrcbrHbt H 3neKrpoHAbrK ryiuepaiu r.naccuQnxaqxrcuxa,
af MaKrbr( cneKTpre acepi.

4rpf*ryp" q qqllre+p4l +!€pg!lt rre, {r @rergar. L{eroarr

MoAenHpoBaHI{e noBepxHocrt-r rBepAbrx ren. KnaccH(DHKarIH,

TBepAHx ren no 3oHHoMy cneKrpy. Blxrsue cHMMerpuH KpncraJrJra

ua x.naccnQnraquo 3neKrpoHHbtx cocrosHn , npeAcrameHrrfl
30HHOTO CneKrpa.

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 reprgsentation ofthe band specfum.

H CrpyKrypbr rBepaot-o rena, KoMnborepHoepacqeToB 3oHHo sing of experimentaT
data in nuclear physics
proces

ETI TK
EA KB
BD EC

fl apo.rux pearcqurnapaLrH
aauacy uexaHnaugepi
O6ueuxsre MexaHH3Mbr

,aepHbrx peaKuHtr

Exchange mechanisms of
nuclear reactions

5 Ocu xypcru o4y 6apucuH4a uexuirri HoHAarry, yrlty yaKbrrbrH
xeue ue rpoHgap MeH raMMa-KBaHTrapJlbtH xr,,rrrylucrir rypae
6e.riuyiu e:rruey a.qicrepi (apacrbrpbrnaabr. Courruen larap
cnerrprepai enuey, peakquqrapAr,t( KHHeMartlKanLrK TaJrAaybr,
Koppenrqxfibl( onueynep, 60ry synruu-rnapHH enuey xsHe
pa.uuoaxrrari cayle.nepaeri 3KcfiepHMeHraJr.[brr e.aicrerue.nep,ai
(apacTbrpaA6r.

B xoge rypca paccMarpuBarorc, MeroaH yaenbHofi xoHn:aqxn,
u3MepeHH, noJreTHoro BpeMeHH H HMrryJrbCHOrO pacnpeaeneHH,
HefrrpoHos n raMMa-KBalrroe. Kpoue roro, paccMa'rpuBarorcr
MeroAbt H3MepeHH, cneKTpoB, ruueuarlqecxufi aua.nn: pearqnfi,
KoppenrqxoHHbre mMepeHHfl, H3MepeHH, $yr*ur; eos6yxgeuur u
3KCnepuMeHTaJrsHbre MeTOAbr B pa.quoaKTHBHbrx r)Aax.
The course, the methods of specific ionization, measurement of flight
time and pulse distribution of neutrons and gamma quanta are

the methods of measuring spectra, kinematicconsidered. In addition

Arou rgpocsrusrrl Hyxrou
xaHe x.nacreprix
rtYPrurrt ur/
Hyx.lloHnar ta KJracrepHa,
fipyKrypa aroMHoro r.{pa./
Nucleon and cluster
structure ofthe atomic
nucleus
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analysis of reactions, correlation measurements, m€asurements of
excitation functions and experimental methods in radioactive rays are
considered.
Ocu rypcrsr o43u 6apucrrH,4a uaruurri pe3oHaHcrLr rolrorpaQurxsr
xyuuc icrey 6ofisrHrua:epmey xypriry - Nynrca6 rixaepaiq er1

xoFapbt KoHTpacTbt Ke3 Ke,'treH xa3blKrblKra aaaM al:]acbtHHH
6ap,rsrx uyu:e.nepi lren xyfie,repiain xecxiuaepix a,ryra vyvxiHaix
6eperiN pa.qHaqnrnbrK ,qHarHocrHKa eaici. Kounsrcrep.nix
rouorparluraau a rtpuausurstru, :ep'n'eyain 6yn rypi

^^anrar rlirrwrwamr r/namar rarrrarariuir nnnrua

4 Cayre.nir.qrarxocrHKa xeHe
TepanH, cll'IacbrHAaf br

3aMaHayu xericrirrep
CospeueHusre aocru)KeHHl B

o6.nacrn lyuesofi ,qlarHocr[Ka
H Tepant,lll
Arndprn qrlwqnnet in t{re fialrt nf

Cayre gnaruocraKacbr MeH

TepanricHbrH +:.i3HKanbrK
npnxurntepi /
Onguqecrae nprrHut,tnbt

flyqe8ofi A[arHocrHKH H

repanuu I
Physical priaciples of

ETI TK
BI KB
BD EC

5

cs andiagnost Idnradiatio
therapy

on diagnostics andiat i

therapy
eplcl MeH pa.u,HoxHulK HMrrynbcTepl

B xo4e AaHHoro Kypca HccneaoBaHHe pa6orbr MarHrrrHo-
p$oHaHcHofi ToMofpaoHH - Mgro.{a nyt{eBor ,[HarHocrHKfl,
flo3Borrrculero fionyqaTb H3o6piDKeHfl, Bcex opraHoa H cHcTeM

opraHH3Ma r{eroBeKa B nrc6ofi tutocKocTll c MaKcrMarbHo
KOtnpacTHbtMH MrrK]-IMl-t TKaHTMH. B Ornnque oT KoMnbrcTepHor
ToMorpaSHH, 3Tor BHA [ccneAoBaHHr rBJrrerc, 6e3 pa,{naunoHHuu
(auecro peHTreHoBcKHx nyqef Hcnoab3yrorc, nepeMeHHbte

MarHHTHr,re nonr H paAnoqacrornbte HMnynbcbt).
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 ofall organs and systems ofthe 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, altemating magnetic fields and radio frequency pulses are used).

afiuut*la.nrt MarH[rr
Ko,'raaHrrraaur).

2 cemecrp 12 cemecrp / Semester 2

XOO xounonelrri / BY3oscxuii xounoxexr / UniversitSr component
4 Bn xooK

EA BK
BD UC

Frmumn reprey aaicrepi
Meroqu xayvxsrx
xccaeaogaHufi
Science research methods

5 Herisri .qyuneraHbrMAbr( xeHe eaicreuererir usce.nerepai, coHurH

iuisae rurulrr AaMybrHbrq 3aMaHayH re:eqixae nafiaa 6o.naruH
naHapanbr4 cnnarrarbr Macenenepai, rar4aEgu xaxe xeci6u
l(rrgugrre nafiaaaanaau.
AHaruexpoears ocHoBHbre MupoBo$peHqecKue
METoAoJIorHqecKrre npo6.rreust, B T.q. MexAucuxnnxflapHoro
xapaKTepa, HccneAyeMbre B HayKe Ha coapeMeHHoM 3Tane ee

Arou .r4pocuuuq xyuoH
xaue r.nacreprix
xyprrnuur/
Hyrrouuar tr knacrepHa,
flpyKrypa aroMHoro ,apal
Nucleon and cluster
structure of the atomic
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pa3BHTHr 11 HCnOnb3OBaTb pe3yn6TaTbr B npooeccnoHanbHofi
aerTeJrbHocTLt.
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

fapo,r sr r<-Q n: r.r rcan ut r<

excnepur*reHrriH ripxeriur
KYpbIaFLIcbl xeHe
: nerlTrnrrrrrl cSl /

5 Kypc rbrlrbrMHhrH eprypri caJranapblHAarbt xericrirrepai
KOnAaHyMeH xaHe 3aMaHayH xorapH xbrnaaMAbrKraFbr ecerrey
TexHuKacH ruen qaripri 3aMaHru xar1a a4icrepix KonaaHyMeH

€eIl+Hgr€+bt {@i!f l@[lfa*ffperbE( +ffiriftanfitt :rrcnerrlrMctr.rrirc

KII )I(OOK
NA BK
PD UC

3auaHayr rapo.nuq Snsnrca
6oiuuura xericri rrepai
nafigaaary
l,lgao n r.eonauue gocrpxel {1f
L:OBPCfirCHmrr{ ,:AepIIOn qR3ITI(n

Use of achievements modem
nuclear physicists

Fry"repat-tepetaefeaixenererrreusnEpre-xxa:rurr4polull
I pearuauapaun racuemepia oxxn yf,peteai.

I Kypc yrny6arer H3yqeHHe coBpeMeHHoro rlepuo-$a:uvecroro
| 3kcnep[MeHTa cac3aHo c HcnoJIb3oBaHHeM Aocruxesufi B caMHx

I pa:xoo6parxux orpacnflx HayKH H HcnoJrb3oBaH , coBpeMeHHbrx
MeTOAOB AeTeKIHpOBaHHfl. raXXe CgO C,t.Sa HH3KIX SHepreTHqeCK[X
,ACPHbIX PCAKUHH NPH CTOJIKHOBEHHH ATOMHbIX 

'APAMH 
H

npuMeHeHHfl cospeuenHo 6ulcrpogeficrayrculeft gsrqrc,rsre,rsxo
TexH rxl.t.
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.

,{Yrerrupyrorqee
o6opyaoraHue u
3neKrpoHlrka ,aepHo-

Qnsxvecroro :xcnepuMeHTa

Detecting equipment and
electronics of nuclear
physical experiment

Tarl.{ay 6ofi rrHura KoMrrorerrrep / Kounonenrsr no nsr6opy / Optional Components
6 KIYTK

TIA/KB
BD/EC

-fl.uporuK rexxororur
.flgepurre rexHoloruu
Nuclear technolory

5 <.fl.qponbrK TexHoJror[ruap) nauix o6trn yftpe]ry - Ka3ipri 3aMaHrbt
a3aMarrbr( r.qponbrK rexHonorurJrapAr,tH 6ap,rsr4 cnerrpi 6oisrxrua,
couuH iruitt.[e aroM 3HeprerHKacr,t, MeAHuHHanbr( paAHoJ'lorn, xaHe
,apoJrbr( Mear.ruHHa carr(Tbt HoHIayuH ceyneneHy xo:4epiu
KonAaHy rexHonorurcu 6o uHura orgrxburapAbrH rsrac 6ilirr.ri uex
Ka6rmgayux Kanbrnracrbrpy. ocbr rexHoJror[rnapabr KoJr.qaHa
orbrpbrn, saMaHayu xa6AuKrrr ruiu4i nafi.qalauyr4 coHAafi-a( xa4a
TexHoJrorlrjrapabr aa]rbrryFa Karbrcyfa uyrtlxiuAix 6epeai sapolrr(

O EHy 70E-02-21 O6pasoaarerrtar nporpaMMa. lr3,(arfie Bropoe
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-f,{porur :rcneprueHr
KYpaflaapLl MeH rexHHKacbl

flpu6opu u rexHr.rKa
rAepxoro excnepruerrra /
Devices and technique of
nuclear experiment



MaTepHaJraapaLr xeHe uoH,qayrxbt cayneneHy Ke3aepiH Kon.[aHy
6inf,.
Azyteuv,t AucurnnxHbr <.llgepnxe rexHonoruu)) rBJrrercx
Sopunpoaaane y o6yqalorqtxcr qenocrHbrx :xasufi v
npe.4craBneHrrfi no BceMy :neK-'rpy coBpeMeHHbrx raepHbtx
Texro.norufi rpaxraHcKoto HlBHaqeHnr, BKnrcqa, TexHoJrot-HH
lcnoJlb3oaaHm HcToqHl]KoB HOHIi3 pyrcUero [3flyqeHHg, K
KOTOpbIM OTHOCTTCfl, B qaCTHOCTH, CAepHa' SHepreTfiKa,
Meal.fl-urHcKa, paaHororH, s r.qepHa, MeauqnHa,
no3aoJralotr1tlx rsalx$nqNpoaaaao 3KCnlyaTgpoBaTs COBpeMeHHOe

3TH HABbIKOA

trpnnxMars JAacrHe B parpa6orxe Hoaofi rexutxn, ocHoaauHofi Ha
lcnoJlb3oBaHHfl XlepHbtx MaTepliIJroB H xcTOqHHKOB
HOHr-r3HpyrcUero H3JryqeHHr.

The study of the "Nuclear Technologies" discipline is the formation
of students' holistic knowledge and perceptions throughout the
spectrum of modem 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 modem equipment using these
technologies, as well as to participate in the development of new
technolory based on the use of nuclear materials and ionizing
radiation sources.

e TexHonorHH, a TaKxe

7 KII TK
TIA KB
PD EC

KarrH .(eHeHiH rsarrrbr(
$uauracrr
Ksarrosar Susxra rrepaoro
TEJIA

Quantum solid state physics

5 I(amu AenesiH KBaHTrbr( Qnlrxacu KpucranAbrl( (arrbr
4enenepaiq 6acnerrepiu 3eprreyMeH afiualsrcagu. I(arrrr
aenenepaiH HaKrlr (acnerrepi afirapru6rafi rypaeli xexe alyau
rypni, coxarrrgran 6yrixri xyHi rnaxrruK xeHe crarxcrHxarr,l(
MexaHlKaHbrH 6elriaeureH npnuurnrepiu KoJlraHa orbtpbrrr,
onapabr KaraH rypae ryciHripy rr.ryuxiu euec.
KsaHrosa, Qu:ura roepaoro reJra Beulecraa 3aH[Maerc,
myqeH eM croficrr, rpucra.nn[qecKHx rBepAblx rea. PealrHsre
csoficrsa rBepAblx reJI .qoBo;tbHo cnoxHbt H uuoroo6pa:nu,
no3ToMy ua ceroalrrruxufi AeHb He npe,[ctaBn erc, Bo3MoxHf,rM
crporo o6trcrnr6 Hx npu noMorqu ycraHoBlreHHrrx nprHqunoB
rsarrosofi r crarucrrqec ro[ MexaH[KH.

Quantum solid state physics is concemed with the study of the
of stalline solids. The real ies of solids are uite
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f.qporu4-tln:ura,ru6
ercneprmenrri4 ripxeriru
I(Ypbrrfbrcbr xaHe
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o6opyAoBaHHe H

3nempoHHKa ,.[epHo-

{u:u'recxoro sxcnepHMeHTa

Detecting equipment and
electronics ofnuclear
physical experiment



complex and diverse, therefore, today it is not possible to shictly
explain them using the established principles of quantum and
statistical mechanics.

Paruoxgororrrst
AHAT:iOCTHKA MEH

repannruuq Qn:uxa,ru6
npunqHrnepi /
@xarlqecrxe npHHut-ltr6r
paaxou:oronuofi

-affiffocffiffi fi raPaflffi /-

Ceyneaix JluarHocr ra xeHe repanfi, calracbrH,(arbr 3aMaHayH
xericrirrep KJraccuxaJrbr( noJrnno3uuxrJrbr( penrrenorpa-rlur.qaH
6acran uarxurri-peouaucru 6eineneyai xaHe rounrrcreprir
rouorpaQnruu (oca aJrraHIIa, eH 3aMaHayu 6efiHeney a,qicrepixe
aeFiHri /lr-rcrpaKunrHbr KaJrnbrHa xearipyai 3eprrey yurig
pa4uaqnrnHK anamocrura egicrepin r<onaaryaH seprrefiai.

_€C!pCu€{H!!c Aoorrotg!!! i ayE!. f, Euryrur(e H rgpffi

Paaxauur.ltHK aosHMerpnrH6rH

reprrey a4icrepi
Mcro.4H HccneAogaHHt

paAHauHoHHofi Ao3HMerpnr
Radiation dosimetry research

methods
:7eE-Eytor r.rcnonr3oB e M?ToAoB ny.reBoE anarHocrlrKl A,'r,

H3yt{eH[, BOCCTaHOBJIeHn' AHCTpaKUHH, OT X,raCCN.{eCrO

nonHno3HuHoHHoi peHrrenorpaQuu,rlo MarHnrHo-pesoaaHcuofi
rouorpaQrr H coBpeMeHHblx MgroAoB Bh3yaJrx3aur.{n, BKIroqa,
KoMrrbrcTeplryro rouorpatluro.
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
modem imaging techniques, including computed tomography.

Physical principles of
radionuclide diagnostics and
therapy

lapolur Sr-truxa, xa{a Mareprian,aap xoHe rexHonor[rrap raQeApacsruuH orupbrcurua (apacabrpu.lun xoue 6exiriaai
PaccMorpeHo H yrBepx.[eHo Ha 3aceranrn xaQeapu ,repxofi Qffiltxx, HoBbrx Marepflanoa r rexHororur{
Considered and approved at a meeting ofthe Depanment ofNuclear Physics, new materials and technology
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