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o(luqualruoro onnoHeHTa Ha ,{Hcceprarlr{oHHy}o pa6ory Cneroropona Pouaua flunrpuenuua

<Ctpyrrypuue I,I3MeHeHI,Ifl B Hrl3KoreMrreparypHbrx cBepxnpoBoAHuKax NbrSn B pe3ynbrare

nporoHHoro o6lyueHur: rccJleAoBaHVfl glaSparquoHHbrMr,r MeroAaMr.r Ha cr{HxporpoHHoM

I,I3nfIeHIll,I), [peAcraBJIeHHyIo Ha cor{cKaHue yueuofr creneHn KaHIr{Aara Qusuro-lrareMarr.rqecKrrx

HayK tro cnerluanbHocru 1.3.8. - (Du:ura KoHAeHcr{poBaHHoro cocrorHr{q.

,{uccepraqrloHHas pa6ora Cneroropona Pouaua .{uurpuenuua rtocBsrqeHa

gKcnepLIMeHTuInbHoMy r.rccJreAoBaHrrro paAHaur4oHHo-rrHAyur.rpoBaHHbrx ge$exron crpyKTypbr

coeAI,IHeHLIr Nb3Sn, Bo3HVKaIouux trpu o6ryrenrzu 6rrcrpuun nporoHaMr.r. B ueft aHanr,r3upyrorcfl

I{3MeHeHLIfl napaMerpon atousoft r{ MuKpocrpyrTypbr o6pasqon B 3aBr.rcr.rMocrr{ or sS$exrunuofi

Ao3bI LI SHepruE [poroHHoro o6ny.reuIEs. Oco6oe BH[rMaHr,re aBTop yAenrer r43yrreHr4ro creneHr.r

aHTI{y3eJIbHoro pa3ynopflAorreHlu B Marepr.rrrJre H orrpeAeneHr.rro 3HatreHnfi uapauerpa rropf,Axa

Bpsrra-YrulJlbflMca, lrcnoJlb3y, clrHxporpoHHoe lr3JryqeHr.re Ailfl noryqeHr,rq uag€xnux

3Kc[epLIMeHTaJIbHbIx ,{aHHbrx. Axryamuocrr err6pauuofi TeMbr HccJreAoBaHr{, o6yclouena

pacrylqllM cnpocoM Ha Hcnoirb3oBaHr,re Nb:Sn B KaqecrBe ocHoBHoro gJreMeHTa MarHr.rrHbrx cucreM

rlpu cTpoxTenbcTBe HoBbIx u MoAepHl{3aur{u cyuecrByrouux ycTaHoBoK KpynHbrx HayrrHbx

IIeHTpOB, pa3nl4rrHblx ycKopl,rreJreft vacruq, ucror{Hr4KoB cr{HxporpoHHoro u3nrreHr.rq. Ilpra sToM AJrfl

o6ocHosaHll ueJlecoo6pasHocru r.r gxoHolau.{ecxoft o6ocsonauHocrr.r ero ucrroJrb3oBaHr.r.,r BaxHo

LIMerb aAeKBarHyIo oIIeHKy pagraaquouuofi cra6zmuocru Marepr.ranoB Ha ocHoBe Nb3Sn,

HaxoA{I{uxcfl AnLITeJIbHOe BpeMf B IIOTOKe BbrcoKoSHeprerr,IqecKr,rx qacrHrl, B rracrHocrH, rrpa

lporoHHoM o6lyvenur. CnepxnpoBoAuMocrb s Nb:Sn orKpbrra B cepeAr{He fipotrtnoro croJrerr{fl H

tro I4ccJIeAoBaHLIsM ero csoftctB, BrJrroqarr paAr4aur,roHuyro crofirocrb, HaKouleH 6olrurofi o6reu

AaHHbrx. O.4naxo, 3HauurerbHtul qacrb HaKouJreHHoft x sacrorqeMy BpeMeHlr uu$oprvraUur{ Kacaerct

o6lyueHux uefirpouauu c e$r[eKTI{BHbIMH Ao3aMr{, 3aBeAoMo npr,rBoAqrqr{Mt4 K cyulecrneuuofi

ctpyrrypuofi AerpaAalluu. Iloetor'ay roryrleHr,re nrc6ofi Hosofi Aocronepuofi uutfopuauurE o

crpyKTypHblx I{3MeHeHI,I.,IX, npoucxoAsrqux B Marepr{anax Ha ocHoBe Nb3Sn upu o6lyueunu

rIporoHaMLI Ao3aMu, Koropble coorBercrByror HecKoJrbKlrM roAaM clyx6rr B coBpeMeHHbrx HayrrHbx

ycraHoBKax, orHocrr K aKTyanbHbIM 3aAar{aM, oxprAaIorUI4M cBoero pelxeHlrr. Cpanueuue

pe3ynbraron ,qauHoft pa6oru c gKcnepI4MeHTaJrbHbIMu AaHHbrMr,r tro HccJIeAoBaHr4ro MarHprrHbrx

csoficrs LI Kpuruqecxofi :reuneparypbr Nb3Sn Ha rex xe o6pasqax, a raKxe c nr{TeparypHbrMr.r

AaHHbMI,I no o6nyreHlllo Apyr[MI4 qacrlaUaMr4 rroKa3brBaer xopouee cotJracr4e, rrro Aaer ocHoBaHr,re

Atrfl I{c[onb3oBaHLI{ noJlyrreHHbrx B Ar,rcceprarlHr.r pe3ynbraroB B pacqerax pecypca

cBepxlpoBoAfiIrlux MarHI'ITHbX CLICTeM COBpeMeHHbrX HayqHbrx MeraycTaHoBoK.



Texcr AllccepralluuP.[. CneroropoBa r.r3Jroxeu ua 133 crpaHr{rlax, cocror4T u3 nne4euur,5

rJIaB, 3aKJIIor{eHI,Ifl H cIIrIcKa rlr4Tr4pyeMofi mmeparypbr, B KoropoM 149 uaurraeuonasuft. Pa6ora

coAepxr,rr l0 ra6nuu n 67 pracyuxon.

Ilepnan rJIaBa nocBrlueHa olucaHl,Ilo uccneAyeMoro coeAuHeuna Nb3Sn, BKJrlorriu Hcropr4lo

orKpblrllr, ocHoBHbIe csoficrna u cnoco6rr noJryqeHr{r. flpune4eHbr nr{TeparypHbre AaHHbre ro

Bo3HIrKaIou[,IM B MarepuaJle noA o6ryueuueira crpyKTypHbrM .ue$emarvr u Hx BJrr.rflHrrro Ha

cBepx[poBoAf rrlue xapaKrepr{cTr{Ku.

Bo nropofi ruraBe rIpI,IBoAI,ITcx o6rop ocHoBHbrx MeroAoB HccJreAoBaHr.rr, r4crroJrb3yeMbrx B

Al,Iccepralluonuoft pa6ore. flogpo6Ho o[HcaHbr $usuuecxue ocHoBbr H rpr,rHrlunbr rrpr.rMeHeHru

nopolxKoBoft peurreuoncroft gu(bparquu, rroKa3aHbr ocHoBHbre noAxoAbr u cuoco6rr o6pa6orxz

SKClepHMeHTaJIbHbrX AaHHbIX I.lts nonyr{eHu, crpyKTypHbrx xapaKTepr{crr.rK r,rccneAyeMbrx

MarepHanos. ouucaHu oco6eunocrr4 [pr{MeHeHr4, cr4HxporpoHHoro Lr3nyrreHfif, Anfl [poBeAeHHq

ueuepeuufi Lr rpeHMyIIIecrBa pe3ouatrcHofi tu(pparqun - MeroAa cbeMKu grsparrorpaMM c

ilc[onb3oBaHlleM [aAaloqero lz3JryqeHr.rfl c gHeprueft, 6lusnofi r xparo florJrorrleHr.rr KoHKperHoro

SJIEMEHTA,

Tperux ruraBa rlpeAcraBJlser co6oft olprcaHr.re craHrlur,r (CTMD KypuarorcKoro r4croqHuKa

cl{HxporpoHHoro LI3nfreHI,L - gxcneprrMeHTaJrbHofi ycranonKu, Ha roropoft npoBoAr.rnucb Bce

InccJIeAoBaHI,Ir, npeAcraBJIeHHbIe B paMKax Aucceprarluonsofi pa6orrr, BKJrroqarr oflTuqecKyro cxeMy,

ocHoBHbIe 3JIeMeHTbI u oco6esnocrl4 rlpoBelleHttfl r.tsuepeuufi. TarNe rrpeAcraBneHo r{cnoJrb3oBaHHoe

[porpaMMHoe o6ecueqeHlls Lnfl o6pa6orxr.r gKcnepr{MeHTaJrbHbx AaHHbrx, Bxr}oqa, naKer

lporpaMM, paspa6oranHbrx HerrocpeAcrBeHHo cotrcKareneM.

rlerneprar rJraBa rlocBflIrleHa HccJreAoBaHr.rro crpyKTypHbrx ucxaxeuufi, Bo3Hr.rKaroqux B

Nb:Sn noA Aeficrnueu o6lyqenr,r, 6ucrpuuz rporoHaMr.r c eHeprnsMu 12 u 35 MsB. floxasaua

AI'IHaMI4Ka ugueueHI,tft fiapaMerpa gneMeHTapuofi sqeftxl{, croKcoBbrx Mr.rKpoHalpsxeHuft, a raxNe

lapaMerpoB HecBepx[pono4xrqeft npuuecuofi Sasu orcuAalHuo6us B 3aBr4clrMocrH or essexrunuofi

Ao3bI. 3rcuepuueHTaJlbHo uAeuruQuqupoBaH rrr.rx pe3Koro pocr qucna Ae$exros s o6lacru

ocraHoBKI,I [aAa]oqux qacrull no Mepe [poHr.rKHoBeHVfl. B o6paseq, TaK Ha3brBaeuufi 6perroncxufi

III{K. Cytuecrnonauue 6psrroncroro nr.rKa e o6ryueHHbrx o6pasqax [olTBepxAaercq

AnSparrorpanauofi, Ha xoropoft BblcoKoyrJroBbre [r.rKH paculelJrflrorc, Ha rpu KoMrroHeHTbr,

xapaKTepl{3yloque Bo3HI{KaIoUyIo n o6pasqax cJror{cryro crpyKTypy, coAepxatqyp o6lacTb

yMepeHHblx noBpexAeHnfi lo 6perroncxoro [r.rKa, o6racrr Marcr.rMaJrbHoft ulornocru 4erferToB r4

o6lacrr nocJle uura 4e$eKToB, Koropa;r [paKTr.rqecKlr He noABepxeHa paAr{arlproHHbrM r.r3MeHeHrrrM.

Ouucaso [oBeAeHI{e o6pagqoe rrpll H]I3Koft teuueparype, B rracrHocrr.r, noK€BaHo, rrro crpyKrypnrrfi



MapreHcI{THbIfi rrepexo,{ B TerparoHaJrbHyro Qasy He npoucxoAr{T n o6pasuax nJracrr4H,

npeABapuTeJrbHo [oABeprHyrux o6lyueHlrrc nporoHaMu.

llsraq rJraBa nocBrIIIeHa l{3yqeHr{ro napaMerpa noprAKa Eperra-YuJrJrbrMca, ocHosHofi

'rHcreuHofi xapaKTepLIcrI4KIr Bo3HHKarouIux a o6pa:qe aHTr4y3eJrbHbrx paAr{auHoHnrx ge$exron.

floKasaHu piL3rI,IrIHbIe MeroAbI ero gKcnepuMeHTaJrbHoro onpeAeJreHur. YcranosreHa 3aBucr,rMocrb

suaqeuuft napaMerpa uopsAKa ot e(f$er<rueuoft Ao3br H [oKa3aHo, trro npu nepecrrere Ao3br

o6ly.reuua nporoHaMr{ B 3HarIeHI,Ifl cMeuIeHI{, Ha aroM, 9Ta 3aBLIcpIMocrb neA€t ce6g aualorurlno

raronofi B cnyqae nefirponuoro o6ryueHux. flpe4craBJreHo onucaHr,re u nonyqeHHbre pe3ynbrarbr

rIpI{MeHeHLI{ Opl4rHHanrnOfi iraeroI.uKvt oflpeAeneHr,rs [apaMeTpa [opsAKa, Ha ocHoBe a]Halru3a

AaHHbrx p*oHaHcHoft peurrenoscxofi 4rESpaxqnu.

Hayunofi nonu:Hofi o6raAator cneAyroq[e pe3yJrbrarbr, [onyqeHHbre coprcxareJreM:

- ycraHoBneHa ALIHaMLIKa I,I3Meneurafi crpyxrypHbrx [apaMerpon Nb3Sn npu o6nyreHr.rr4 rrporoHaMr,r c

oHeprr.rflMr4 12 u35 MeB n Ar.rara3oHe 4os o6nyrenus.3'1016 - I '1018 llcuz;

- BnepBble 3HaqeHLL rapaMerpa flopflAKa Eperra-YrEJrJrbf,Mca o[peAeJreHbr c rroMorrlbro Ilopolllxoeoft

4ra$parqran Ha cr.rHxporpoHHoM r.r3nyqeHuu ;

- BnepBble sa$rarczpoBaH nonyropaKparubrfi pocr o6reuuofi AoJru nplrMecuofi Sasu NbO upn

MaJIbIx 3HaqeHurx Ao3 o6nyqeHl,Ifl flporouarrau (4o 1017 n/cir,r2; He3aBzcr.rMo or sHeptufl qacrr4rl;

- rloKa3aHo, rITo Bo3HI{KaIouI4e n o6pa:qe Nb:Sn paAr,raqr{oHHbre 4e{erru [penf,TcrByror

Hl,I3KoreMleparypHoMy MapreHcHTHoMy nepexoAy ua xy6uuecr<ofi Qaru B TerparoHaJrbHyro.

Pesylrraru ALIccepraII[I,I Moryr lrcrroJlb3oBarbcs Ans pactrera pecypca MarHr.rrHbx cr.rcreM

coBpeMeHHbIX Har{HbIX yCTaHOBOK, rrTO IrOKiBbrBaeT rrpaKTlrqecKyro 3Harr[Mocrb pBynbraToB

lonrreHHbrx coEcKaTeJreM.

locronepuocrn peynbraroB noATBepxAaercfl r.rcnoJrb3oBaHr,reM coBpeMeHHbx

3KcnepIaMeHTaJIbHbx MeroAI4K, BKJrroqiur [oporxxoByro gu$paxroMerpr.rrc B pe3oHaHcHoM pexr4Me Ha

cI,IHxporpoHHoM Ll3nyqeHuu, coorBercrBr,reM [onyr{eHHbrx n pa6ore gasr4crlruocreft AUHaM}rKt4

ItsI\,IeHeHI4fi guaqeuuft crpyxTypHblx [apaMerpoa (pasneprr slerraeHrapuoft x.reftxu, [apaMerp

noprAKa Epsma-Yullrruca) or 3HatleHuit cua (crraeueuufi na arou) nrzreparypHbrM AaHHbrM B

cnf{ae neftrponnoro o6lyueuux. Kpotr,te roro, norytreHubre pe3yJrbrarbr xopouo cornacyrorcr c

AaHHbIMLI MarHI{THbx l,tstrtepeHLtft pI l{3MepeHufi xpuruuecroft TeMrreparyprr Nb3Sn, rroJryqeHHbrMr,r

Ha rex xe o6pasqax.

Brtno4u, I,I3JIoxeHHbIe corlcKareJleM B 3arcJrro.renlrlr, tIoKa3bIBaIor, rrro Bce rrocraBJreHHbre

3aAarlu IIoJIHocrbIo BbIIroJIHeHbr u qem pa6orbr Aocrr{rHyra. OcuoeHrre pe3ynbrarbr pa6oru
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ony6JILIKoBaHbI B MexAyHapoAHbrx perleH3npyeMbrx HayqHbrx xypHirnax. Anrope$epar Kparxo r{

AocraroqHo noJIHo orpaxaer coAepxaHr{e Ar{ccepra\vwt, Koropiu [peAcraBJrser vB ce6fl,

3aKoHrreHHoe HafrHoe r.rccneAoBaHr.re. Teu He MeHee, npu BHraMareJrbHoM rlpoqreHtaIa

Aucceprarluouuofi pa6oru, y MeH, Bo3HprKJrr{ cJreAy}oque 3aMetraHr.rfl.

1, Coucxarerb yKa3brBaer, sro B rrpoqecce pa6orbr rro reMe Aucceprauurr LtM co3naH rrarer

BcroMorareJlbHblx nporpaMM, rrplrBeAeHbr ccbrJrKn Ha Cnu4ereJrbcrBa o perucrpauuu 9 [porpilMM

ans 3BM. Oguaro, rrplr sroM coBeprxeHHo He pacKpbrrbr ocHoBHbre aJrropr{TMbr pa6orrr erux

[pofpaMM. @axruqecrpl, ToJIbKo Ha oAHoM Pucynre 3.6 rpr<o rroKa3aHbr Aocrouucrna cosgauuofi

aBTopoM flporpaMMbl reHeparluu cryuafinofi trocJreAoBareJrbHocrr.r KoopAr.rHar rrepeABlrxeHr.r.r

o6pasqa B flpoqecce I{3MepeHH[ (upan.[a, 6es yKa3aur.rfl r.rMeHr4 eroft uporpanrrrau). Bes HarrsAHoft

unnlocrpallul4 ocraercfl Hef,cHbrM, Hanpr{Mep, e .r€N,r [per.rMyrrlecrBo anropcroft [porpaMMbr

I4HTerpupoBaHufl AByMepHbIx [opolnKonrx .4u$paKrorpaMrr,r Dionis nepeA rassecilrofi u uprpoKo

pacrpocrpaueusofi nporpaMMofi Fit2D.

2. B luccepralluu MHe He yAaJlocb uaftru qerKoro oflpeAeneHr.r, [apaMerpa, onucbrBaroqero

3HaqeHI{e cn4et4eHun Ho amolvt (cna). Kar cregcrBr{e, ocrilJrocb HeqcHbrM, orKyAa 6epyrcr 3HarreHr{f,

3TOrO [apaMeTpa - ToJIbKo I{3 TeopeTllqeoKr.rx pacrreToB prJr}r Bo3MoxHo r43BJreqeHr{e sHaqeHr.rft

uapaMerpa cHo u3 gKcrrepuMeHTaJrbHbrx AanHrrx? I4urepecno, r{To B crarbe Flukiger et al. (2017),

coaBTopoM ltotopofi sBrserc.f, coI,IcKareJIb, npr.rBeAeHa $opuryna Anq pacqera dpa (displacement per

atom), a B crarbe Pasauona, CneroropoBa rr Ap. (2020) yra3aHo, r{ro nepecrrer Ao3br o6lyuenur

trporoHitMll B 3HatIeHLIs. cHa npoBoAr,rnu B nporpaMue SRIM. Ocraetcs roJrbKo coxaJrerb, qro

pacqerHble ilIropLITMbI IrporpaMMbI SRIM coBeprrreHHo He ocBeuleHbr B nr,rreparypuoru o6:ope, u oro

He no3BoJlfler o6terrNBHo oIIeHLITb yHr{BepcaJrbHocrb r,rcloJrb3oBaHHs flapaMerpa cHa lpu pa6ore c

pa3ruqHbrMrr Br.rAaMr.r o6nyueuufi .

3. B saxrIoqeHHLI frasH 1 cgerau BbIBoA o Bortuocru olpeAeJreHr,rfl r.BMeuenzfi B KoHrleHTpa\ukr 14

csoftcrsax [pI,IMecHbIx $as NbO, Nb u Sn, xoroprrfi uanprMy]o He BbrreKaer r{3 Marepr.rilra,

npeAcraBneHHoro n gtofi ulaBe. Kponle roro, B BbrBoAax ynoMr.rHaercr roJrbKo Qata NbO. Kaxyro

poJlb Irrparcr [pI,IMecHue Sasrt Nb u Sn s sxcuryararlktoHHrrx ceoftcrBax Marepr.rirJroB Ha ocHoBe

Nb:Sn?

4. Ha c. 67, npu o6cyNrenLru HeAocrarKoB r,r3Mepenufi s craHAaprHoM pexr,rMe 6es cxaur4poBaHr.rs

nyqKoM no o6pa:qy, collcKareJlb orMeqaer, qro ((... Ha gn$paxquoHHbrx Kaprr4Hax norBJrrJu4cb

AolonHI'ITeJIbHbIe peSlercu, [peAnonoxr.rreJrbHo 3a ctrer esQexroe MHoroKparHoro paccefl]Hhrs,>>.

Xotelocr 6u IIoHflTb, KaKpIe gu$parqnoHHbre rlsrHa, urrr pe$rercsr, aBTop orHocr.rr K

(AononHllTelrurru>? Ecuu yrJIbI graQparqur,r y rarlrx pe$nexcoa coorBercrByror crpyKType



I43MepreMoro o6pa3lla, To oHH Moryr norBrirrbcr 3a cqeT MHoroKparHbrx orpaxeHr{ft. A ec.nu yrntr

4u$paxquu oTJILITIHrI or craHAaprHblx (urn ruuucreunux), To npuqr.rHa AoJrxHa 6srru 4pyroft,

Hanpl{Mep, cTpyKTypa o6palqa flBJl.f,ercfl MoAyJll{poBauuofi. Xoreloct 6u yBr,rAerb cHr4MoK

gayrraepuoft.U{QpaxtorpaMMbl c yKa3aHHbIMI{ Ha nefi <AonoJrHuTeJrbubrrvru> petfnexcaMr.r u ycnbrrxarb

apryMeHTbr B [onb3y Bo3MoxHbrx BapuaHToB r,rx rorBJre}Jufl.

5. B pasgete 4.2, aBrop flumer o6 yneruueuuu o6reusofi Aonr{ npr4MecHbrx 1pas s o6lyreuurx

o6pasqax v Ha c. 80 yrBepxAaer, qro (AoJr, (passr MeranJrr.rtrecKoro uuo6us, yBerr.rrrvnacb

rpaKTuqecrcu s 4 pa3a>, a s Ta6rr.rqe 4.3 uorasbrBaer, .rro o6rdN,ruiur Aons Qastr NbO yneluqr.rJracb c

2.57% B ucxoAHorr,r o6pasue rc 3.94oh r o6ryveHHou o6pasqe. flpu eroM He pacKpbrrbr Aerzuur

pacueton o6t€nauux Aorefi rpllMecHbrx Sas no uroraM gnyx-(uru rp€x-?) Sa:Horo yrorrHeHrfl

MeroAoM PursemAa, He [pI4BeAeHbr 3HaqeHr.rq crauAaprHbrx orKnoHeHlrfi x uolyreHHbrM 3Harrenr,rrM,

He npuBeAeHbl HoMepa o6pa:qoB, AJI.f, Koropbrx ronyrreHbr oru pe3ynbrarbr, He yKa3aHbr AJrr,rHa

BOJrHbr r,r3nrreHr.rs z o6lacrr yrJroB au$paxqufl, n roropofi [poBoAr{Jrr4 yroqHeHue.

6. flocneaHee 3aMeuaHue orHocr,rrc.fl x $opue npeAcraBne*Hr, rtrccepraur4oHHofi pa6orrr, r4 ory

$oprry s 6rr se Ha3BaJI onrlrMaJrbHoft. Ilepe.rucJrro HeKorophre MoMeHTbr, Koropbre He cnoco6crnyrcr

6rrcrporray Bocnpr{rruro Marepr{aJra:

- B OCHOBHrIx nonoxeHllrx, BsIHOCIIMrIx Ha 3auII{Ty, TOJIrKo oAHO I43 qeTblpex nOlOxeuufi - [epBoe

(n antopeSepare), coAepxuT KoJILIqecrBeHHbre nora3areJrr.r, rroAKperrJrfllorque cAenaHHbre

yTBepxAeHr{s;

-Hac.2l,:E,aPrac. l.9,n3xtolrlI43crarb[I 144],uexBaraero6osuaqeuuitlutsocua6cqucc,araKxe
I,IHAeKcoB pe(flerccon, orHocflIrlflxc, K ua6ruoAaeubrM rrr{KaM. Bcx era BaxHaJr ranQoprraaqlrfl ecrb B

oprrrr{Hanbuofi crarre, Ho orcyrcrByer B Ar{cceprarlu[;

- Ha c. 79 coucxareJlb rII,IuIer o6 ynenuueuuu rfarropon .(e6ar-Balnepa g-rrx o6nyreHHbrx o6pasuon

sa25Yo Arq aroMos HHo6us usa30%o Ans aroMoB oJroBa, He npr{BoA, npr.I gToM Hr,IKaKr.rx gHa.reuufi

srnx QarropoB Anfl o6pa":qon Ao r,r rocJre o6lyueuux;

- aBTop ucnonb3yer ABa pa3Hbx cJroBa - (fnrceuc vt Aoza, Koropbre r.rHorAa Aaxe coceAcrByror B

oAHoM a6raqe, 4la o6osHa.IeHus oAHoro Seuoueua, sro BHocHT HeKoropyrc cyMrrrlrly npu

3HaKOMCTBe C MaTepUaJrOM ;

- B pa3Aene 1.3 rJIaBbI I uepevucJleHbr HeKoropbre rexHonottur rroJryqeHur Nb3Sn. OAuaxo

AalrgefiureM TeKcre HI4 oAHa H3 3Tr,Ix rexHoJrorllfi ue ynour{Haercr, rrro Bbr3brBaer Bonpoc

HacKoJrbKo neo6xoAurur 6ru eror pa3AeJr B nureparypHoM o6aope?"
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Bruueyxa:aHHble 3aMeqaHuq He ,BJrflrorc, npr{Hur.rfluilJrbHbrMil u He BJrr4flror na o6rqyrc

IroJIoxI,ITeJIbHyIo oIreHKy Ar{cceprarluu P.A. Cneroropoaa, Koropa, [peAcraBnfler co6oft

3aBepIxeHHyIo HayrrHo-KBaluQrExaquoHHyro pa6ory u yAoBnerBopf,er BceM rpe6onauurnr

<floroNeHus o nop.tAKe flpucyxAeHllfl yqeHbrx crenenefi>, yrBepxAeHHoro nocraHoBJreHr4eM

Ilpanurenrcrea P@ or 24.09.2013 J\! 842. CorcpxaHre Ar4cceprarluu coorBercrByer racropry

clequilJlbHocrl4 1.3.8. - @usuKa KoHAeHcr.rpoBaHHoro cocro.,rHlrr, r4 orpacnr4 HayKH <Susuxo-

MareMaruqecKl{e HayKLI)), a ee aBTop, Cneroropos PoNaau flrrararprEeu{tr, 3acJryxuBaer npr{cyxAeHr.{t

eMy creneHl{ KaHAIlAara Susuxo-uareMarprrrecKr,rx HayK no cneuuanbHocrr4 1.3.8. @uguKa

KOHAeHCTTpOBaHHOIO COCTO.'rHr.rfl .
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A.$.-rrr.u., ne4yrqufi nayuuufi corpyAHr.rK

xuMrrrrecKoro Sarylsrcra
MfY uvr. M.B. JlouogocoBa B.B.9epuuuren

280q.2o29-
floAuucr B.B. rleputrrreBa 3aBepflro

flexan xilMr.rqecKoro (paxynrrera MfY,
.ul.-Kopp. PAH, npoQeccop C.H. Kanrr,ru

CseAeHus:

9epuruuen Bna4r,rrr,rup Baculrenuq

AoKTop {nsuxo-rvrareMarr{qecKr{x HayK

ro crequanbHocrrl 02.00.04 - qpnsuuecKair xr.rMr,rf,

Tene$ou: +7 495 9393654

E-mail : vladimir@ struct. chem.msu.ru

Beaytrlufi uayunrrft corpyAHI,IK xlrMr.rqecKoro Qar<ynrrera OegepanbHoro rocyAapcrBeHHoro

yrrpexAeHur Bblcurero o6pasonanns (MocKoscruft rocyAapcrBeusrrfi yHr,rBepcr{Ter uueuu M.B.

Jlolaouocosa

119991, r. Mocrna, I-CfI-1, Jlenuucxue ropbr, g. 1, crp. 3, xuuuuecrufi Sarytrret

W"H


