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/Cycle of
the coursc

Ilensixarayu /
Ha:ratue aucuuuusr,r /

Name ofthe couNe

Kpe,tHr/
Kpe,anr/
Credit

Ilpeperarrnrrep/

Ilpeperruer.rrr/

Prerequ isites

I ceM /l cenr / Semester I
)l(OO rounouexri / BY3oscx[fi roMnonenr / Unive nentm

EN
xooK
BA BK
BD UC

ArcaAeuurruq xa:6a
Ara.qeuu.recxoe nncluo

Academic writing

5 llax rorropaurrapabrH 3cce, aHHorauHr, ege6r.r uroly, rsmuuu
MaKananap xaHe r.6. cnrr(rbr aKaAeMarluS uarin4epai xasy
aarAErnapbrH, ecenrep MeH np*errraqr,r{Jrapabr Kypy xeHe peaaKrlHrnay
AarAr,rnapbr MeH 6u6.naorparf nmsrK cranarraManapaEl .uypbrc

faporrlr OrisHKa,/ fllepp.ay,
<[uauxa/ Nuclear physics

Hanr.rcaHu, ara,qeMHqecKltx reKcroB, T:lrotx KaK peQepar, 3cce,
aaHorarl[r.r, o6aop nureparypsr, HayqHbre crarbr.r u np., HaBlrKoB
co3aaHH, r, peaaKlHpoBaHr.r, AoKna,[oB t, npe3eHrauu }l HaBbtKoB
KoppeKTHoro cocrasneHU, 6n6rHorpaQn,recxoro onncannx.
The discipline is devoted to the formation of doctoral students' skills in
writing academic texts, such as an essay, essay, annotations, literature
revlew and editiscientific articl etc skills in creatin and

Kuc(arua ausmaurr/

Kparral anuorawo /

Annotation
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presentations and skills in the corect compilation of bibliographic
descri lons.

well as s in LEDs and lasers.

(artr geue rlusuxacr.r/
Ouauxa rsepaoro re:ra,/

Solid state physics

BTI TK
BA KB

BD EC

Kariu aese
0uguxacrrnaaru

rexipx6elir egicrep
3xcnepuueuransnue

uerogu r $usune rBepAoro
TEJIA

Experimental methods in
solid state physics

EII TK
EAKB
BD EC

Arryarrnue npo6,relrrr
ganorexgonorui

Hagotexgolorulur,rq e:erri
uecene:repi

Kypc npe,(craBn.f,er co6ofi cepmo ,eKlrufi, trocBc IeHH;Ix
coBpeMeHHLIM aC[eKTaM COCTOqHrr.f,, npO6leU n pa3BI,lTH'I

nanorexsonorufi. Paccuarpuralorc, ocHoBHr,Ie AocrlrxeHllf,
HaHotexHo,'Iorufi B greKTpoHI.rKe, Me,{HuriHe, 3KororHI,I, B ToM qHcJIe

HaHorexHoloru.rrap.qsrH
ipre,ri Heri:4epi/

Oynqaueura,rruue ocHoBbr

xasorexno,rorufi/

3HeprerHKrr, yrnepoaHbre HaHoMaTepHaJrEr

nocBrureHa npo6reue 6egonacxocru
HAHOTOKCIIKOJIOfUU.

This course is a series of lectures on modem aspects of the state,
problems and development of nanotechnology. The main achievements
of nanotechnology in electronics, medicine, ecology are considered,

dru delivincludin nanoroboticadficial intelli e

u r.a. Oana ng reruufi
HaHorexHororHfi v

Curent problems of
nanotechnology

/ Komnonenrrr no
/ Choose one

,{apicrir KypcrbrH ,{oKropaHTrp4rbrH 3LMaHay Karrbr aeHe
rf n:r.rxacuusr*1 eprlpri acnerri.nepiuen, oHu4 iruiHae Herpuslrar.Ert
eMec (arrbr 3arrap MeH arolr onueu,aepiuirt nsrcauaaplrnaa KBaHTTbTK

Ky6r,rrucrapueu raHbrcyra 6armrarran. Kypc coH.qafi-a4 3aMaHayH

3nercrpoHAr,rK Kypbrnrbrnapabr6 xyusrc icrey KaruAaJrapbrHr coHLIH

iruirrge cnun-no:rrpr.Bar1u.sraHraH,la.naart6-acepli TpaH3Hcropnapabr,
coHAafi -al1 afi sa,rar,rpy cBero.quoArapH MeH na3epnepiu cnnarrafiAu.
JlexuuoHnr,rfi Kypc HanpaBlreH Ha o3HaKoMJIeHHe aoKTopaHTToB c
pa:|rHqH6rMr{ acnexTaM}.t coBpeMeHHoI Susuxu rrepaoro rera, BK,lloqa,
KBalrroBLre {BJreHu.f, B HeTpt B}.taJlbHr,rx rBepAErx re,lax u o61,eKTax

aroMHoro pa3Mepa. B xypce rarore orrHcblBarcTc, npuxqrnu pa6orrt
coBpeMeHHbtx gJIercrponnux npu6opoB BKfltot{a, cnHH-noJIrpH3oBaHHbIe

floneBr,re rpaH3l.tcTopbt, a TaKxe cnuHoBbre cBeroar.roabr r,r Jla3epbl.

The lecture course is directed to the doctoral studentwith different
aspects of the modem physics of solid body, including quantum
interpretations in nontrivial genetic bodies and atomic dimensions in
objects. The course also describes the principles of operation of modern
electronic devices including spin-polarized field-effect transistors, as
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nanosensorics, nanocatalysis, nanomaterials for energy, carbon
nanomaterials, etc. One of the lectures is devoted to the problem of the
safety of nanotechnology and nanotoxicology

2 cell /2 ceuecr / Semester 2

XOO rounouenri / BY3occrcuft xounonenr / University con-.ponent

5 Heri:ri .qyuneraHuM.qLr( xase eaicreuerentK MeceJleJlepar, coHbIH

iuriHge ru;ruu AaMyLIHsIH 3aMaHayl, re:eHinqe nafi4a 6olarun
neHapzurLrK crrnarraru uace.re,repAi, ra:rAafiAu xsHe roci6u (t BMerre
nafiaarasaAu.
Aua,rn:lrpoaat, ocHoBHBIe Ml,tpoBo33peHqecKue H Mero.{onorhqecKxe
npo6,reuu, B T,rr. MexAltcunnnuHapHoro xapaxTepa, uccJleAyeMble B

HayKe Ha coBpeMeHHoM 3Tane ee pa3BIlTIt, u t{cnoJlb3oBaTb pe3ynhTaTLl

s npo$eccnouarrsofi Aesrerrnoclu.
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 resullg in professional activities.

Fur,rrrur.r reprey e,qicrepi
Merogrr nayunux
ucc,leaoBaHrrfi
Science research methods

4 EN
xooK
EA BK
BD UC

5 KII
xooK
TIA BK
PD UC

Hauo4ypr,uruuaapau
seprrey e4icrepi

Meroar,l Hcc,qeAosauus
HaHocrpyl(ryp

Methods for the study of
nanostructures

.(epic rypcsr AoKropaHTrapALr sprypri geqrei,qeri uarepuargap
(ypbrnblMhrH, coxAafi-a( HaHoKypblnbIMAap.{El l(onaaHy caJIarapLlH

seprrey e4icrepis xo.raaua orLIpLI[ TaHBlcrrtpyra 6arltr.ra,trax.
6aprsr6 Marepr,ranaap fluIaMAbrK aeHreiae uarpoaeHrefiae,
uurpoaeHre ae xeHe aroMAr.IK aeHrefiAe seprreleriu 6o,raast.

CoHAafi-aK, SparrorpaQur,ruK ra;IAayabrH se Yurix Kor.qaxsrnarblHLIH,
cos.qafi-a( 3eprreyre apHaJIFaH y.nrilepre Kauaafi ftuanrap
(ofir,marbrHAbrrbrH (apacrbrpaAbr.

Jlexquonnufi Kypc HanpaBneH Ha o3HaKoMneHHe ,(oxropaHToB c

ocHoBHbtMIl MeTOAaMH HCCre.(OBaHI{.fl CTpyl(rypbl MarepliaroB Ha

pa3JrHqHoM ypoBHe, a raxxe o6racrl [pLIMeHeHIn Hauocrpyrryp. Bce

MHKpOypOBHe r.r Ha aroMHoM. I aKxe OyayT paccMoTpeHsl ars qero

ucnoJrE3yercr Sparrorpatluuecxuit auatuz, a raKxe KaKHe rpe6osauur
B[,rnBHra]orcfl o6pa:uaru anq uccreaoBaHt-t [.
The lecture course is aimed at familiarizing doctoral students using
methods for studying the structure of materials at various levels, as well
as the field of application of nanostructures. All materials will be

globally researched at the macro level, micro level and at the atomic
level. It will also consider what the fractographic analysis is used for, AS
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Arou rgpocr,rur,rq nyr,.ron
xeHe xaacrep.nirc

Kypsurtui,r/
Hyr.nouHar t.r KracrepH r

crpyxTypa aroMHoro r.qpa/
Nucleon and cluster structure
ofthe atomic nucleus

5 Frur,rur.l seprreynepairt
a.qicnauacrr ueu e4icrepi/
Meroaolroruc L MeroALt
Hayq Hof o 'lccr,eaoranlltl

Methodology and methods of
scientific research



well as what requirements are put forward for samples for research.
KfI TK
NA KB

PD EC

7 Ocnouu pa,qr-laqnounoro

MaTep[anoBe/IeH[, l{ tioHHo[
uoalrQuxaquu sanocrpyrryp/
Fundamentals of radiation
materials science and ionic
modifi cation of nanostructures

5 Kypc uanpasren Ha H3yqeH e npoqeccoB rrporeKarolrlux np[-l
saarMoAeficrguli pa3nuqHr,rx Br,rAoB HoHr.r3xpyrculero H3;ryqeHu, c
MareprranaMr.r, B ToM qucJre r,r HaHocrpyroypaus. BHuuasue yAenrerc,
oflHcaHurc npoqeccoB. $opuuporaurr n 4arsrefiurefi 3BoJlorIHl,

Ae(beKToB B crpyKType, rrx BJrr.rrHr.rro ua NsueneHue Susnro-
xHMHLrecKHx cBoficrB. IIHKn ;rexqlrfi nocs.ruleH paccMorpeHHlo
coBpeMeHHErx Aocruxeuui B o6JIacrH paAuaunoHHoro
MaTeprranoBeAeH[r, a TaKxe Mo.4eIrM HanpaBJIeHHbrM Ha orrucaHHe
MexaHr.r3MoB 4eQexroo6pa:oraHst v Ltx Kr.rHerHKy. / The course is
aimed at studying the processes occurring during the interaction of
various types of ionizing radiation with materials, including
nanostructures. Attention is paid to the description of the processes of
formation and further evolution of defects in the structure, their
influence on the change in physical and chemical propefties. The cycle
of lectures is devoted to the consideration of modem achievements in the
field of radiation materials science, as well as models aimed at
describing the mechanisms ofdefect formation and their kinetics.

Hanorexnororu.uap.EuH
ipre,ri xerie4epi/

@yHAaueura.nruue ocHoBbr
nanOfeXnO,rOnl:i/
Fundamental of
Nanotechnology

8 KII TK
NA KB
PD EC

Kra:urpucralqap r[u:uxacr/
@t,tanxa xea:urpucra:rnon/

Quasicrystal physics

5 flax xBa3r.rrpr.rcraJr,{ap,4rlq Qn:uraruK KacxerrepiH xoHe onapMeH
6afilaxrrcrrr rarru aeaerepai 3eprrey caJrachrHrarbr 3aMaHayu xericrirrepai
Kapacrbrparbr. KBa3xKpucranaap K+?brnbrMbrHbr{ eperure,rixrepiue ron xs(in
6o:riseai.
,{ucqumnuu paccMarpaBaer coBpeMeHHLIe aocrrrreHr-r, r o6lacrrl
ficcnsAoBaHrrfi Qu:ruecxrx cBoficrB KBa3r.rKphcTa]IJIoB l-I poAcrBeHHLrx l-rM

TBepAhrx rer. 3na.r[reruHoe BHLIMaHHe yre.nexo oco6ernocrrM crpyxTypLr
KBa3r,IKpr-ICTaJIJIOB.

Disciplines examines modem achievements in the field of research of the
physical properties of quasicrystals and related solid bodies. Considerable
rftFnri^n i< n,i/l f^ rLa naerrliaritiar nftl'a.ln,^h,ra ^f ^r,'.i^n,c+'lc

I(arrH aegeniq xsaHTrr,rr

Qusrxacu, I 6./Ksarirosar
r[n:lrra rrep1oro rela, v.

l/Quantum Physics of Solids,
p.l

Ka(legpa orsrpucrruAa (apacrLrpBrnAlr xaHe 6exiriaai
Paccuorpeuo r{ yrBepxaeHo Ha 3aceAarr[[ Ka(beApbr

Considered and approved at the meeting ofthe department
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