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o$uuyasnoro orrnoHeHTa KaHAH.4ara Susuro-MareMaruqecKplx uayx Brxo.uua Bnagurtlupa

Eopzcoeuva Ha lprcceprarlurc Bepxonrrx Attacracuu Bna4rarraIapoBHbl rlo reMe <KoruurrorepHoe

MoAenI,IpoBaHHe B3aHMOAeficrsI4q BoAOpoAa C BaKaHcI{sMH LI MeX3epeHHbIMa rpaHI'IIIaMH B

xeJle3e, a TaKx(e c uex$asHofi rpanr'Iqefi $eppur-UeMeHTHT) Ha CollcKaHue yveuofi cTe[eHH

KaHAHAaTa $ llsuxo -rtlareMaTLIqecKI4X HayK n o clleuu aJIbH OCTH

01.04.07 - $u:ura KoHAeHcHpoBaHHoro cocrosHn'f,

Arryalruocrb reMbI HccJIeAoBaHlafl .

ArryzuttuOcTb TeMaTLIxra <Bo4OpoA B MeTaJInax) o6ycnOBJIeHa urupOxofi pacnpOcTpaHeHHoCTbIO

BoAopoAa B rrplrpoAe 14 TexHoJrorr4qx, efo BblcoKofi xl4MuqecKofi axrHsuocrblo' HaIa6olsurefi

cpeAr.r Bcex 3JIeMeHToB gla$OysuoHuofi uoAeI{XHocTbIo aToMoB BoAopoAa B MaTepl{anax' ero

YI{ACTI,IEM BO MHO|HX IPI4POAHbTX 14 TCXHOJIOIUqECKI4X IIPOUECCAX, CAJIbHbM BJIIIf,HHEM BOAOPOAA

Ha MexaHr{qecKr4e, Surnro-xuMuqecKr.re ra $yur<unoHaJlbHble csoficrea Marepl{anoB Aaxe Ilplr

Hr,r3KHX KOHII9HTpaIIUqX. 3ra reua aKTyanbHa Anq MHOTaX OrpaCleft TeXHIIKIa' BKIIOqaq

MeTannypflllo, xI4MlIrIecKoe MaIxI4HOCTpOeHI{e' qAepHylo' aToMHyIo H BOAOpOAHyIo SHepfeTnKy'

nrq XaxAOfO LI3 STLIX HanpaSleUufi [epBOOr{epeAHOe 3Har{eHI'Ie HMeIOT AaHHbIe O pa3nI4qHbIX

3HepfeTLIqecKIIX [apaMeTpax cpIcTeM BoAopoA - MeTtuIJI, BKIIOqaq TeIInOTy pacrBopeHl',It'

sHeprrrro aKTr4BaIIuu Au$tfyruu, 3HeprI4Io 63al4MoAeficrBu.s aroMoB BoAopoAa c 4e$exrauu

crpyKTypbr. Bce gru $axroprr o6yc.nauuBaror BbrcoKylo aKTyanF,Hocrb reMbl AHcceprauuousofi

pa6orbr Bepxontx A.B. ArryuurbHocrb, HecoMHeHHo, ycHJIlIBaer I4cnoJIb3oBaHHe n pa6ore

MeToAr{K pacqeToB aroltsofi I{ 3neKTpoHuofi crpyrrypbl MaTepI4aJIoB II3 nepBbIX npI'IHIII4noB' 3ror

rroAXoA IxLIpoKo pa3Bl{Bancfl B IIocJIeAHI'Ie roAbl, nonyqun BbIcoKyIo perryTallu}o n $u:nxe

KoHAeHclrpoBaHHoro cocrosHllf,, Ir MoxHo ToJIbKo npl4BercrBoBaTb, qTo oH 6ul upulleHeH B

Ar4cceprall uLr ;i1Ifl pacqeTa IIapaMeTpoB B3allMoAeftCrsus BoAOpOAa C le$exraul'I B xeJle3e'

roropHfi 6su u ocTaeTcq saxHefiueM Arq TeXHI{KI4 MaTepIIanoM.

Crpyrcrypa rr coAepxaHl{e AuccepralrfiIr.

luccepraUgoHHaq pa6ora LI3JIoxeHa Ha 158 CTpaHHUax, cocToI{T H3 BBeAeHI'Iq, 5 uan'

3aKrloqeHgs H cnucKa rlcrroJrb3osaHHofi nnTeparypbl I43 233 rtautteHosauuft. AnropeSepar

coorBeTcTByeT coAep)KaHlIIo Al4ccepraUuu, ony6lI'IKoBaHHbIe pa6orrt oTpDKaIoT coAepXaHI'Ie

AI4CCSpTaUHH. .{uCCepraUua flBIqeTCs 3aBepIXeHHbIM I{CcneAOBaHLIeM, s Hefi O6OCnOeaua

rrocraHoBKa pa6ortt, nrt6op MeroAoB r4ccJreAoBaHLIq, scHo I{3JIoxeHbI nonyqeHHble pe3yJlbrarbl'

rrpoBeAeHo CoilocTaBJIeHI4e c nIITepaTypHbIMt4 AaHHbIMH, C$oprr'lylupoBaHbl noJIoxeHI,Iq'

BbrHocHMbIe Ha 3aulHTy.

BO BBeAeHnu O6OCUosaHa aKTyanbHoCTb, HayqHaq V npaKTI4qeCKaq USHHOCT6 paOOTbI'

ooogHa.reHtl ueJrr,r trccJreAoBaHr.rs, c$oprtaynapoBaHbl KOHKpeTHF,Ie 3AAAq]d AIlCCepTawIr4,

r{3Jro)KeHbr rroJroxeHr.rf,, BbrHocr{Mbre Ha 3aurl4ry I{ IIpHBoAtrcfl cBeAeHus o6 anpo6auuu pa6oru,

ly6luxaqutx, crpyKType u o6reue Al{ccepTaqura. flo BceM 3TI'IM nyHKTaM y MeHt 3aueuaHufi uet'

oHr,r aAeKBarHo orpaxarcT Mr4poBofi ypoBeHb r4ccJreAoBaHuir B AaHHofi o6nacru 14 coorBercrBylor

$axruuecxoMy coAepxaHulo pa6orsl u uy6luraql4qM aBTopa'

f,rana I qe11qercs nplTepaTypHrru o6:opol'1. B Hefi Hs;1oxeHo coBpeMeHHOe cocTosHl4e npO6leltrt

ssapn'roAeficrBgs BoAopoAa c MeranJraMrI, MexaHI43MbI 14 TeopI4I'I BoAopoAHofi' aerpaaaryuu,

coAepgaTcq coBpeMeHHbIe IIpeAcTaBneHI'If, o AeOeKTax cTpyKTypbl' npeAcTaBJIeHbI

cyqecrByroulne roAxoAbr K MoAenr4poBaH[IIo esauraoAeficrBl'It BoAopoAa c MerzIJInaMra r'4' O6:op

CAenaH xnalz$uqupoBaHHo, oH aAeKBaTHo oTpaxaeT CyIqecTByIoIIII,{ft ypoBeHb I4ccJleAoBarIuit u

rro3BoJrrrn ofio:uaqurr 6O11eerte ToqKI4 coBpeMeHHofO cocToflHl4q npo6neMbl I4 cQopMynupoBaTb



ueJrH lr 3a aqu AHccepraul'IoHHOfO I{CCJIeIOBaHI'I''

frasa 2 6stna [ocBq[IeHa nrr6opy MeroAoB r.rccneAoBaHur vr I'IMeJIa onpeAenqrcuee 3HaqeHI4e

Arq Kaqecrna pa6orsr. B nefi 6ru o6ocsosaH sH6op ocHoBHoro MeroAa I4ccJIeAoBaHItfi (reopuu

Syuxuaonana nJrorHocrra DFT), MeroAa nrrHeapl{3oBaHHbtx npncoeAl{HeHHbrx tIJIocKHX BOJIH B

paMKax DFT lr rporpaMMHoro naKera WIEN2k, B KoropoM srlt MeroArt 6rtlu pealusonauu. B

fJraBe 2 6stlu TaKXe no4po6uo paccMoTpeHbl Kpl{Tepzu err6opa napaMeTpoB MoAenI4poBaHVfl,

o6ecnequsaroruero Aocrr4xeHr.re errcoxofi ToqHocrl{ I,I HaAexHocTI4 pacqera SHepferHr{ecKl4x

rrapaMeTpoB. ilocleAyroUee [peAcTaBneHI4e pe3ynbTaToB B rJIaBax 3, 4 u 5, BKI]oqaq

corrocraBJreHHe c 3Kcrrepr4MeHTaJrbHbrMr.r AaHHbIMLI, noATBepAI{JIO, rITO aBTop Al{ccepraul4l',I

rBrrercq xnalnsuuupoBaHHbrM cneur4aJrr.rcroM B rexHoJIofHf,x KoMnblorepHblx pacqeroB

3neKrpoHHbrx, MafHnTHbrx H cTpyKTypHrrx csofi cts MaTepl4anoB.

frasa 3 nocsqueHa pacqery snepruft esar.rNaoAeficrBpls aroMoB BonopoAa c BaKaH0HSMI{ B

$eppouarHr.rrHoM r.r 11apaMarHr4THoM cocrof,Hr4.sx xeJIe3a, HMe]oillefo o6reuso-ueHTpIrpoBaHHyro

xy6uuecxyro (OUK) peuerKy, npr,r 3ToM 6tuu yr{reHa rpaKrLIqecKH Bce Sarropu, BJIITflTUII{e Ha

HaAeXHocTb pacr{eTHblx pe3ynbTaToB. K suu oTHocflTcs' HalpI'IMep' AocTaToqHufi pa:uep

crjcreMbr, pacqerHoe Bocnpolr3BeAeHr.re Sa:rr Nere3a H ero MarulrrHoro cocro.f,Hl'If,, pacqerHoe

3Har{eHr,re lapaMerpa peulerKu, yver coo6paxegufi cI'IMMerpI4I{, corocraBJleHlre c uMeIouII'IMucq

3KcneprrMeHTilJrbHbrMr{ AaHHbrMr4 u r.A. llpu BrIIoJIHeHHI'I pacqeroB 6ruta [onyqeHa

$yngaueuranbHar unsoprnlauus o6 3HepreruqecKux cocroflHr4flx KoMrIneKcoB, cocroquux I'I3

BaKaHcr.{t4 14 aroMoB BoAopoAa c BapbrrpoBaHr4eM Korl,IqecrBa aroMoB BoAopoAa B KoMIIJIeKce. [lr

KOMrrJreKCa C OAHLTM aTOMOM BOAOpOAa paccqr{TaHo paBHoBecHoe nonoxeHl4e aToMa BoAopoAa'

AJrs KoMnneKcoB c AByMr u 6oree aroMaMr{ Bo.qopoAa [onyr{eHa AeraJIF,Has Ia Susuuecru

lpo3paqHaq ran$oprr.lauvfl o Brrr4flHr{r4 aroMoB BOAOpO.qa Ha KoHueHTpaIInrc naKaucvtit, BJII4trHI{}O

6luxsero MafHHTHoro nopqAKa Ha 3Heprerr{qecKue rlapaMerpbl clrcreMbl. 3ru pe3ynF,Tarl'I

I{MercT TaKXe 3HatIeHI,Ie Ang rlpl4noNeuufi.

f,raea 4 nocesueHa MoAeJrr4poBaHuro s:auNaoneficrBlls BoAopoAa c Mex3epeHHbIMH rpaHlruaMrr

B xeJre3e. B srofi rJraBe 6tu1.r paccMorpeHr,r raKxe u 6olee o6utue BoIIpocbI, a HMeHHo,

nocTpoeHHe MOAeJrrd fpaHnubr 3epHa H pacqer 3HepreTHr{ecKlrx xapaKTepI{cTI4K fpaHHu 3epeH B

r{ccneAyeMoM Marepuale. Kar r.r B uraBe 3, 6o.nruroe BHI{MaHHe yAenqnocr o6ocsoBaHl4}o I{

esl6opy orrrr4MaJrbHbrx napaMerpoB MoAenLIpoBaHI,Iq. OcnosHsu\lz opHrI{HaJIbHbIMI4

pe3ynbraraMrz srofi fJraBbr 6rrlu pacqerHble 3HaqeHLIs euepruft B3aI'IMoAeilcrBI4q aroMoB

BoIopOAa c HecKotIbKLIMI{ ClequaJIbHbIMI4 fpaHIIIIaMI{ e Ol-{K-xeneee.

fflasa 5 noceqqeHa MoAenr4poBaHaro nsaulro4eficrBut aroMoB BoAopoAa c rnlex$a:uofi

rpauuqeft tfeppnr - rleMeHrr{r. 3ror Borrpoc npeAcraBnqer 6omuofi uurepec I'nfl reopuv v

IrpaKTr.tKH, nocKonbKy uexSa:urre rpaHr4ubr yKa3aHHoro rl4rla [paKTLIqecKH BcerAa

npucyrcrByror B craJrsx. PaccuorpeHuro nsaraN{oAeficrBl4q BoAopoAa c uexSa-:nofi rpanuueft

fipe/IuecrByer nocrpoeHrre crpyKrypHofi Mo.{eru rpaHullbt Ia nsr6op oIITHMzIJIrHsIX napaMerpoB

MoAenr4poB aHus. OcHosurrN,rr4 opr4rlrHanbHbrMll pe3ynbrarauu orofi fJIaBbI 6ulu pacqerHble

3HaqeHr4q oueprufi s:aprN4oAeficrBr4q c ueNSa:nofi rpauuuefi, BxJltovafl leralru3auurc B 3TI'IX

ssaraN,{oAeficTBI{sx ponpl aToMoB Xene3a H yrnepoAa B KoHTaKrI4py}olUI4X $a:ax.

I{euHocrs pa6orsr Bepxonrrx A. B. A,'lq reopurr u [par(TLIKu, Ha uoft B3rJLtA, AaneKo BbIXOAI'IT

3a paMKr4 KoHKperHofi cucreust BoAopoA - )KeJre3o. 3Ha.{eHae I4ccneAoBaHuq He ofpaHur{uBaercs

BKna.qoM n npo6lelry o6pa:onauur $loxeuoe B craJlsx, opHrIrHanbHbIMI4 AaHHbIMI'I o

esal4NaoAeftcrBr4lr aroMoB BoAopoAa c BaKaHcHflMI4, rpaHI{IIaMI{ 3epeH u ltexQa:ubIMIr fpaHI'IIIaMI4

B cr4creMax Ha ocHoBe xene3a, xor.fl sro caMo rlo ce6e uveer BaxHoe 3HaqeHue. B Auccepralruu

Ha coBpeMeHHoM ypoBHe c$opnruponaHrr npHHIII4rIbI Teoperur{ecKofo rIoAXoAa'



o6ecne.runarculero rroJryqeHr4e HaAexHbrx reoperl4r{ecKl4x pe3ynbraroB rlo aroltuoft 14

3neKrpoHHofi crpyrrype KoHAeHcI4poBaHHrx Sa:, coAepxalqux aToMbI BoAopoAa' 3ro uoryr

6u6 gpyrr{e MerurJrJruqecKpre crrcreMbr H He roJIbKo MeraJIJIrt. B Auccepraluq HarrqAHo I{

y6eArlrelrno noKa3aHO, qTO MO)KHO O6eCne.II4rb IIOnyIIeHHe AocTOBepHbIX ,IIaHHbx IIO

3neKTpOHHOfi CrpyXrype CIICTeM BOAOpoA - MeTaJIJI C IIOMOIIIIIO TeOpeTI4r{eCKHX MeTOAOB'

oCHoBaHHbrx Ha Teopqu QynxquOHilna [noTHocTI'L XOrc c CaM cB;tqlocb sKcnepuMeHTaTopoM'

;OTOB rrpr43HaTb, qTO TeOpeTIrr{eCKI,Ie IIOAXOAbI Ha AaHHOM 3Tane UCCneAOBanUfi csOfiCTB CIICTSM

BoAopoA - MeraJrn qBrqrorcq 6olee uHSopuaruBHbIMH, qeM oKcttepl{MeHTaJIbHbIe Mero.4I{KI'I' EIIIe

pa3 Xoqy [oqepKHyTl ertcoxufi ypoBeHb AOCTSBSpHSCTII pe3ynbTaToB, BbIBoAoB u npaKTplr{ecKl4x

peKoMeHAaUufi pa6oru, qTo 6bIJIo AocTHrHyTo 3a CqeT opHeHTaIIHI{ pa6oTbl Ha HaAexHbIe MeToAbI

paCqeToB I{ KpHTepI4eB IIpu err6ope oIITI{MaJIbHbrx napaMeTpoB MoAenI4poBaHI'Is'

Marepual1r, npeAcraBJreHHbre B pa6ore, MHofoKparHo noKnaAbIBrlJII'Icb I'I o6cyxAanl4cb Ha

BcepoccuficKltx u MeXAyHapoAHbIX xoHQepeHU1flxLt ony6luxonaHbl B 3l ne'IarHofi pa6ore' n

roM qr.rcJre 14 crarei,t B xypHanax r43 crrucKa BAK, u3 HIIX 4 rry6nuxauuln B xypHanax,

aHAeKcr4pyeMbrx Scopus r,r Web of Science. 3renesru HoBI'I3HbI rlpucylul4 cneAyIouII4M HayqHbIM

pe3ynbTaTaM AITCCepTaUI4H :

-Brepalre [poBeAeHo MoAenupoBaHr4e oHeprr.ru o6pasonauur u aroMHofi rontfurypauun

KOMrrneKcoB r43 n aToMoB BOAOpOAa ITOJTHOT{OTeHIII{aJIbHbIM MeroAoM nI4HeapH3oBaHHbIX

npr4coeAr.rHeHHbrx [JrocKlrx BoJrH B npofpaMMHoM rlaKere WIEN2k, rrro cyuecrBeHHo yroqHHno

lu"nura 6olee paHHr.rx pa6or. Ha ocHoee nonyqeHHblx pe3ynbraroB rIpeAcraBJIeH lnouueuHrtfi

BapLIaHr cTaTncTllqecroft reopuu o6pa:onaHlls BaKaHcr'rfi s cnlasax Fe-H.

- Bnepnsre BbrrroJrHeHo rrepBonpr.rHrlurrHoe MoAenHpoBaHLIe ssauNaoAeftcrBl'Iq BoAopoAa c

eaxaHclrefi B rIapaMarHHTHoM O[K-Nelese'

- Buepetre, [poBeAeHo cyuecrBeHHoe yror{HeHr4e pe3ynbraroB B3aHMoAeficrnuq BoAopoAa co

crreul4ilrlbHofi rpaHuqefi repua >5(21 0).

- Bnepeue 6rrlo npoBeAeHo [epBorrpr{Hrrr4rrHoe MoAenlrpoBauue ueN$asHofi rpaHI'IIrbI $eppur-

rIeMeHTr4T c opr4eHTarILroHHbrM coorHoIIIeHI,IeM \4cai,neea, v BbIIIoJIHeHo I{ccJIeAoBaHpIe

s:auNa oAefi crBI,Iq BoAopoAa c Aasuoft rtaexSa:uofi rpauraqefi .

Jluqusrfi BKJTaA coucKareJrg. f uecxonbKo pa3 o6uralcs c Bepxoertx A.B. upu pa6ore HaA

or3brBoM. Y NreHq cJro)Kr.rJrocb BrrerrarJreHr{e, qro ona ceo6oAHo oppleHTupyercq e $usr{re

KoHAeHcI{pOBaHHoIo cOcTotHLIfl, upo6leue ((BoAopoA B MeT€UIJIaXD, tIpI{MeHeHHbx B

Ar4cceprarllrg MeroArrKax u pacr{erax. Ha sror\,{ ocHoBaHI{Il fl Aenarc 3aKnIorIeHI'Ie' qro luqnrrfi

BKnaA coucKarerq n pa6ory 6ul onpe.uer.srculllM.

KpuruvecKlre 3aMeqaHlrs tto ArrccepraquoHnofr pa6ore.

Moe sneqarJreHqe o Arrccepraquu Bepxoerrx A.B. suIrflercfl noJIoxI'ITeJIbHbIM, I'I y MeHt ecrb

ToJrbKo rracrHbre Borrpocbl n 3aMeqaHLIq, Koropble He BrHqIor ga o6qee 6laronpl4trHoe

BneqarJreHr,re or pa6orrr. flporuy Bepxonux A.B. uptt 3aIIII4Te AllcceprauLrn [urb orBerbl Ha

cneA)'rouII4e 3aMeqaHLIt :

l. flouevy npu nrr6ope paBHoBecHbrx uoroxeuufi aroMoB BoAopora s OI-IK peuerKe

Hcnonb3oBanlrcb coo6paxeHrrf, cuMMerpuu? Pasee I4cKrlor{eHo, qro paBHoBecHbIMH

oKa)Kyrcq KoopAI{HarbI c IloHl4x(essoft cuutuerpuefi ?

2. B pa6ore 3Har{eHue napaMerpa OI-{K-peurerKI{ Bblcryrlaer KaK eaNurtft xpurepufi,

o11peAenqrcuufi roquocrb crpyKTypHbrx r4 oHeprerllqecKux pacr{eroB. B srou cnyqae

cqqTaro Uenecoo6pa3HbrM rrpr4Becra AaHHbIe o r{yBcrBureJlbHocrrl pe3ynbraroB pacrlera K

nst6paHHouy 3Har{eHulo napaMerpa pettrerKl{'

3. Ha puc. 8 anrope$epara rrpeAcraBneHbr r4HTepecHble AaHHbIe, cBuAerenbcrBylotuue o6

j



ocuunnr4pyro[IeM XapaKTepe 3aBr.rclrMOCTLI JIOKiuIbHoro MafHI'ITHOro MoMeHTa vI

MexrrJrocKocrHofo paccrosHlu or HoMepa rrnocKocrn B IIeMeHTI'ITHofi $are. B ro xe

BpeMfl n $eppurHoft o6nacrH ocrlHJrJr{uufi ser. llpouy roqcHuTb $z:uuecxuft cvucn

croJrb pa3nr,rqHofo rroBeAeHlrc yKa3aHHbrx 3aBl4crlMocrefi s grl{x KpIlcraJIJII{qecKI'Ix tpalax'

4. .{rr no4opoAa B MeraJrJrax 6omruoe 3HaqeHr4e HMeIor AaHHbIe no ll3oronHurvr e(p$errav

n ar,rs$yeupr r4 pacrBoplrMocTr{, B TOM qr,rcJre B TenJlore pacrBopeHl4s H 3HeprvvaKIilBA\vv

guQtbysuu. Taxze AaHHbre cqr4TaroTcs Ba)KHbTMII AJI' nOHI{MaHI'IS MexaHI',I3MOB npoqeccoB'

flo xaroft npuqr.rHe Bonpocbr o6 r43orotlHblx etprferrax B Al4ccepraUxu He

paccMarpr.rsarcrcs? .f,srsrorcq na yKa3aHHbre LI3oronHble 3aBI'IcI4MocrH TpI4BI{alrnsnau?

3arclroqeuue o cooTBeTcTBIlIr Alrcc€praqun KpuTepuqM' ycTaHoBJreHHblM lloloxeHueru o

[opqAKe rlpucy]IueHur yqeHbtx creneHefi .

[racceprauur Bepxoerx Auacracau BnaauvrrapoBHbl flBrs.ercs raxosqeusofi HafIHo-

rnalz$uraquonnofi pa6orOfi, n xoropoft coAepxl4Tct pelxeHl{e 3a!.aql1. o TeOpeTI4r{eCKoM pacqeTe

arOuHofi L gneKrpounofi crpyKType KoMnneKcoB BoAopoA - BaKaHcI'Iq B xele3e, a TaKXe

paccqvraHbr 3Heprr.ru ssauNaoAefi crBvtfl aroMoB BoAopoAa c BaKaHcI{tMIl n OIIK-xeJIe3e'

Mex3epeHHbrMr.r vr uexSasurnr,ru rpaHr.ruaMl4 n $eppurnsrx crtultx. Ilpe4craueHHoe

LIccneAoBaHLIe r4Meer 3Har{eHI,Ie, B nepBylo oqepeAb,4lr tpusut<I'I KoHAeHcI4poBaHHofo cocrotHl'I'u'

a Ta1xe Ans MeTaJInyprLIH v MeToAOJIoTHH KoMIIbrcTepHOro MOAenHpOBaHI'Is cnoficre

KoHAeHcr4poBaHHbrx clrcreM, r{To coorBercrByer rpe6oeaHusM rI. 9 <fIoloNeHLIq o noptAKe

11pucyxAeg1aq yr{eHbrx crenenefi>, yrBepxAeHHoro [ocraHoBneHneM flpaeurelncrna

Poccuficrofi @e4epauutr or 24.09 .2013 r. Ns 842, rpeAbsBnf,eMblM K AI'IccepraIIHsM Ha coplcKaHHe

yueuoft crerreHlr KaHAr.rAara HayK, a ee aBTop 3acnyxl4Baer npl{cyxrernfl uctcotrlofi yveHoft

CTETICHI,I.
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