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[uccepraqvlonnas pa6ora Jlogasona Burropa Bacumeerqa nocBrrueHa Lr3ytreHr.rrc rpoqeccoB

cLIHTe3a LI peaKullouuofi cnoco6nocru krptr4vtr., TyroilnaBKux xap6u4oB TaHTaJra u ra$uux, a raKxe

I4HTepMeranJrrIAoB. PaccuarpuBaeMbre coeAr4HeHu.rr o6laAaror pflAoM rrpr.rBJreKareJrbHbrx

TepMoMexaHrlqecKrrx n $ynrqroHaJrbHhx cBoftcrn, uro o6yclaBJruBaer nparcruqecrcufi unrepec rc

npI'IMeHeHL[O B gKCTpeMaJIbHbIX yCnOBI4.f,X SKCnnyaTaIIuIrI, B KarIeCTBe KOMIOHeHTOB MaTepI4anOB.

Heo6xorunro orMerllTb, qro peaKllr,ronHarr cnoco6Hocm prnrvrBkrryaJlbHbrx coe4nnenzfi n

MHoroKoMrIoHeHTHhrx crrcreM c fracrrdeM krpkrrvrfl - o4r,rH rag eaNHefiuux $axropoB, f{r{TbrBaeMbrx

rIpI4 pa3pa6orrce HoBbIX MarepI{aJIoB I,r rroKpbrrr'tit, xnnxercr MaJror{3yueuHofi r4 [paKTr4rrecK]r He

ocBerleHa B coBpeMeHHoft mareparype.

[uccepraqrloHHat pa6ora JlosaHosa B'.B. naqeleHa Ha perxenr4e dynAaMenra.nrr{Frx saAa.r,

BKrIOqaIOqux I43)rqeHr.re xr.rMr,rqecKr{x rrpeBpaulenufi c rracrr4eM vpkrI.ns u rcap6ugoB rrepexoAHbrx

MeTaJIJIoB B ycnoBl4{x ocax.4eHvrs r43 ragosofi Qa:rr u BbrcoKoreMrreparypHoro rBeplo$asHoro

nsauuo4eficrBktg., a raKxe vccJle,4oBaHr.re oKr,rcJrrrrelluofi u a6lgl\uonsofi crofiKocrr4 Marepr4anoB,

rIoJIyqeHHbIX Ha ocuoBe r4HTepMeraJrJrr4qecKnx coeAr4Heuufr. upugr4fl, B oKcrpa**i""r* ycronnxx. B

nllTeparype orcyrcrBylor cBeAeHr4r o rroHr4MaHr.ru (bylraauenralurofi B3ar4MocBr3t4 ((cocraB -

crpyKrypa - ceoficrso> Ans crlcreM Hf - C -b u Ta - C -k u npaKTr4rrecKr4 He ocBerrleHbr Bonpocbr

cra6unrnocrra Qa:onrx rpaHr.rrl B 3aBvcvtMocrlr or BHerrrHprx ycnonufi, rrogToMy rleJrb

Aucceprauvonnofi padorsr JlosaHosa B.B. 3aKnrotranacb B crrHTe3e, KoMnJreKcHoM $u:nxo-
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xHMrIr{ecKoM t4ccJIe.4oBaHI{I4 TyrolJraBKr,rx coeAlrnenr.rfi, o6pasyrour4xcr B cr,rcreMax Hf - C -It uTa_

C - Ir, a raKxe HccneAoBaHLII{ rloBereHr-rr ryronJraBKr4x Marepr,raJroB, noJryqeHHbrx Ha r{x ocHoBe, B

3KcrpeManbHblx ycJIoBI4{x. Ans, ocyIqecrBJIeHLIt nocrauenuoft rleJrr4 6svtu c$oprr.rynupoBaHbr

cneAyrolql4e HayqHble 3aAaql4: TepMOAr4HrIMr{qecKoe MoAenr.rpoBaHr.re cr4creru M - C - F (M : Hf, Ta)

6es u c y'r€rou Bo3MoxHoro BJII4IHI4s Sioz KaK MareprraJra peaKT opa nrrfr npoBeAeHrzr npoqeccoB

peaKul4oHHoro ocaxAeHusi Qz:zxo-xzMl4rlecKoe r.r3ytreHre 3aKoHoMepuocrefi $asoo6pasoBaHz.s B

(Hf, Ir) - u (Ta,Ir) - co4epxaruux cllcreMax B ycJroBlrrx xrrMr4r{ecKoro ocaxAeHvrs. rr3 rasosofi $a:rr;
HccJIe,4oBaHI4e 3aKoHouepHocrefr rnepao$asHblx B3ar4MoAeficrnvfi B crrcreMax upuyuit - xap6u4

raSuufl n upuguit - xap6ra4 TaHTara; a raxxe HccneAoBaHue rroBe.4eHnx (Hf, Ir) - ra (Ta, Ir) -

colepxarruzx MareprraJloB B ycnoBlltx sog,{eftcrnu.{ BbrcoKocKopocrHbx [oroKoB nJra3Mbr.

flocraereHHble B pa6ore qenb LI 3araqu Ha[paBneHbr Ha rronr4MaHr4e peaKrlr.ronnoft cnoco6nocru

up[rufl, xap6u4on raHTaJIa u ra$uw, a raKxe r.rHTepMeranJrr4rrecKr{x coeAr{HeHuft na ocnon e npurug,
tITo sBJlterca $yu4arraenralrHofi npo6neuofi Kr4MvIVTBepAoro rena. 3ua.rr,IMocrb rrocraBneHHbrx rleJrr.r

v 3alaq oqeBr.rAHa, rrogToMy aKTyaJrbHocrb Ar.rcceprarlraoHuofi pa6oru JlosaHona Burropa

Bacumeeurra He Bbr3brBaer coMHeHr.rr.

Orleura nay.uroft HoBr,r3Hbr. B KaqecrBe HoBbrx Hayr{Hbrx pe3ynbraroB, IocrurHyrbrx

ru{ccepTaHTOM, MOXHO BbrleJrr.rTb cnel}rorqee :

Bnepnrre 6rmo [poBeAeHo TepMoAr{HaMrzqecKoe Mo,qenr4poBaHr{e flpoqeccoB

$a:oo6pasoBaHnr B cr4creMax M - c - F ra M - c - si - o - F (rae M : Hf, Ta) n IurpoKoM

AI4arIa3oHe TeMrleparyp v 4anneurafi, TeoperuqecKI4 o6ocnoeaHa Bo3MoxHocrb 11poBeAegrzt

peaKIIrIoHHoro ocaxAeHpls I43 rasoeofi Sa^:lr B grr,rx cr4creMax, rroKrtsaHo BrrvrflHue SiOz, KaK

Marepvana peaKTopa, Ha Ilpo{eccbl ocax,4eHplt. Buepnue gKcrrepr4MeHTaJrbHo rroKa3aHa

npI'IHIII4rII4anbHat BO3MOXHOCTb [oJIrreHLI.fl HHTepMeranrr{qecKrlx coeAr.rHeHr{ft na ocuoBe vpu1us

(TaIr3 z HflrSi) nocpercrBoM peaKllllonnorcl ocax.qeHr.rr ryronnaBKoro MeraJrra (Ta Hnu Hfl na

ttPuluit. Bnepnue sKcrIeppIMeHTaJIbHo [oxa3aHo, rrro B npoqecce peaKrlr4ouHofo ocax(reHr4t

Bo3Mo)I{Ho llonfreHl'Ie BblcoKoql{crbrx KptrcraJrJroB oKcrl,qoB u or<cu$ropr{.4oB TaHTNra u ra$uut,

o6lararorqrlx JIIoMI{HecIIeHTHbIMt4 ceoficreanra. YcraHoBJreHo o6pasonaru4e B sr.rcreMax rBepAbrx

pacrBopoB Ha ocHoBe crpyKTyp MIr: ra paccqaraHu o6racrra roMoreHHocrz. Pa^:pa6oraH cnoco6

nonyqeHllt (Hl Ir)- n (Ta,Ir)-co4epNaIrJrIX Marepuurnon, o6na4aroqr4x BbrcoKofi oxncnrzremnofi ra

a6rrqrEonnofi croftxocrtro.

ffparcru.recKaq 3Haqr{Mocrb pa6orsr.

Pe:yllraru' ronyr{eHHble B Teoperz.recrofi qacru pa6orrr, coAepxarrleft reprrao4r,ruaMr.rrecKoe

MoAenI'IpoBaHI'Ie MHoroKoMrIoHeHTHbrx crrcreM, Moryr 6rrru r4crroJrb3oBaHbr npra paspa6orxe

TexHoJIorI4rrecKI'IX flpoqeccoB [oJIyqeHI4t TyFo[naBKLIX coeALIHeHnft ra$uufl. vr. TaHT€Ura MeroAoM

xLIMHrIecKoro ocaxAeHkrfl, kr3 ragoeofi $arrr. Pa":pa6omuHbre MeroAr{Kr.r cr4HTe3a cr.rcreM M - C ll M -

C - Ir (M : Hf, Ta) Moryr 6rrrl zcnoJlb3oBaHbr 4nx SopnarzpoBaHr.rr uHorocroftHbrx rroKp6rruit sa



yrnepoAcoAepxarrll{x noAJroxKax co cJloxHoft reouerpnefi. Paspa6oraHa r.r 3a[areHToBaHa MeroAHKa

iloryqenprs MoHoKplrcrtrJrJroB MoHoKJrr.rHnoro HfOz. OxcueprueHTilrbHbre pe3ynrTarbr rlo rtonyqeHuro

oKcll.4Hbrx z oxcuSropI4AHbrx coeAlrHeHr,rft raurala Moryr 6rrtr eocrpe6onanrr n onrz.recrofi

orpacnn. Pesylrrarrr, noJIyqeHHhIe [pr4 r,rccJreAoBaHr.rr4 BbrcoKoreMrreparypHoro B3ar4Mo4eficrnua n

cplcreMax ryroulannnfi rap6z4 upuguit, npeAcraBnrror r4HTepec 1.nfl cog1aHus,

BblcoKoreMueparypuoft aHTlloKl4cJlratelrnoft 3arrlr,rrbr. Paspa6oral*raa MerolrrKa [onyqeHIls

Marepnura c nrrcoxofi oKLIcJII{TeJIrnofi ctofiKocrbro B gKcrpeMaJrbHhrx ycnoBLrrx (6onee 2000.C e

orzcnutelrHofi cpeae) aAarITI4poBaHa Ans. [pr4MeHeHr.rr B rrpoMbrrrrJreHHocrr.r. Pa-:pa6oranrr

TexnolorvqecKa;{ IlHcrpyrrlr{t u fiuper<rueuufi TexHoJrorr4'{ecruft lpoqecc. llolyueuo Hoy-xay

(2016 r . ) .

.(ocronepnocrr rroJryrreHHblx pe3yfibraroB o6yclonnena He roJIbKo I4crroJlb3oBagr,reM

KOMTIneKCa coBpeMeHHbIX BbICOKOTTyBCTBT4TeJIbHbTX He3aBr4CraMbx MeroAoB, HO U nnyrpennefi

corJIacoBaHHOCTbIO, nOBTOpteMOCTbTO pe3ynbraToB rrpoBeAeHHbIX 3KC[epr.rMeHTOB.

Pesylrrarrr pa6oru nporuJrLr xopomyro anpo6aqnro u 6suru [peAcraBneHbr Ha poccaficrzx u

Me)KAyHapoIHbIX xonSepenqr4flx pa3nvrqHbx yponuefi. flo renre Ar{cceprauuu orylrruxoeaHo 26

pa6or, B ToM ql4cre 7 crlar.efi B oreqecrBeHHbrx ra sapy6eNubrx xypHaJrax, BKJrrorreHHbrx u 6asy

.4aHHbrx Web of Science, Scopus rE PI4HII; rroJrfreH narenr p(D.

O6rqar xapanTepncrr{Ka pa6oru.

,{raccepraql{oHHiul pa6ora Jlosauoea Burropa Bacumenuqa xopouo crpyKrypiapoeaHa z

cocrol,IT 143 BBeAeHI,In., ceMvI fJraB, BbIBoAoB, gaKnroqeHvrfl., cnr4cKa lllzrr.rpyeMofi nrzreparypbr I4 IByx

rlpl4noxeHplfi. KaNaa-s fJIaBa 3aBepuraercr rroABeAeHrreM rrpoMexyroqHbrx r,rroroB z $opruynnponxofi
BbIBoAoB, qro o6reFraer Bocnprl{Tlae LI3JIoxeHHoro Marepvana. llonurrfi o6rena [ncceprar61rkr

cocraBnter 205 crpauwl, coAepxl4r 83 pacynxa,T ra6nwl n crprcoK nr4Teparypbr, BKJrroqaroryufi 437

naraueHonaHprfi. Crpyxrypa Al{cceprallrrrz coorBercrByer rpe6onanuxna, ycraHoBneHHbrM BAK

Poccuu.

Bo BnegeHran o6ocnoeaua aKTyirnbHocrb pa6orur, csopruynr.rpoBaHa rlenb vr 3araqvr

r.rccJreAoBaHUs., ilprrBeilenrr o6qrae cBeAeHr.rs no Ar4cceprarluonuoft pa6ote.

B fJraee I 4zcceprar\vrrr, rpeAcraBJurroulefi co6ofi Jrprreparypnuft o6rop, [peAcraBJreHbr

KparKlze cBe.qeHI,Ls no LI3BecrHbrM crlcreMalr M-C, Ir-C, M-Ir n M-C-Ir (M : Hf, Ta). B KoHrIe o6sopa

c$oprraynrzpoBaHa neo6xo4auocrn (pyu4a:r,renraJrbubrx ucctegonauuiz Anfl $opullponaHvx
IlenocrHoro [peAcraBlreHus. o6 o6pa:onanzra ryrorrnaBKr.rx coeguneuzfi (xap6n4on Lr

I4HTepMerannugon) B clacreMax M - C - Ir, rax peaKrlrroHHofi cuoco6nocrr4 pr [oBeAeHrrs Marepr.raJroB,

rIoJIyrreHHbIX Ha l,tx ocHoBe, B sKcrpeMaJrbHbx ycnoBr,rflx. Becr .nrzreparypnrrfi o6sop r.r3JroxeH

JIofI{qHo, nocneAoBareJlbHo h Lrnnrocrpr4pyer Ba)KHocrb r.r3f{aeMbrx o6rerros c Synaanrenralrnofi u

nprrKnaAHoft ro.rxu 3peHr.rs.



B lrase 2 anroporrr npvBoAsrcs pe3y[brarhr repMoAr{HaMr.rqecKoro MoAenr4poBaHr{f, cr,rcreM

M - C - F r a M - C - S i - O - F ( M : T a , H f ) , K o r o p h r e { B J r r r o r c r n e o 6 x o A u r r r o f i o c n o n o f i g r ' n

nnaHr,rpoBaHus sKcrrepEMeHToB rro peaKrlt4oHHoMy ocaxleHr.rro vB rasonofi sasu, a raKxe

o6lscneHus ua6rroAaeMhrx gKcnepl4MeHTanbHbrx rrsreuuit, B ToM qr,rcre c yqacrr,reM Mareprzana

peaKropa (r<napqenoro crcrra). Ha ocHose npone4€nnrx pacu€roB npeAnoxeHbr 6pymo-peaxrJvru u

cxeMbrcyqacrf leMocHoBHbxxr.rM[qecKr4xf lpoqeccoB,rrpoucxoA{rr l r4xBcucreMaxM-C-FuM-

C - S i - O - F ( M : H f . T a ) .

B llase 3 4raccepraquouuofi pa6oru - gKcnepuMeHTaJrbHoit uacr.u, onr4caHbr MeroAr4Kra

cr{HTe3a c r4cnoJrb3oBaHr4eM noAxoAoB oca)KreHkrfl, vr3 rasoeofi $a:rr u rnep4o(fa:iroro

nsau\aoAeftcrBIrfl. Baxuo orMerI,ITb, rrro aBTopoM BbrAeneHbr ABa pagnuqHblx oKcneppIMeHTaJIbHbIX

Bapr.raHTa ocyruecrBneHLrr ocaxAenu.fl vt3 ra:oeofi (fasu. Pagnlr.{ue 3aKJlrotlaercs B

nocJreAoBarenbHocrrr ocaxAeHr4r Lrpv4trfl, MeroAoM MOCVD u 'rasrwn/ralpnux c o6pa":onaHl4eM

TyronnaBKr4x coeAl,rHeHufi ueroAoM peaKrlr{oHHofo CVD. flpe4cranneHa coBoKyrrHocrb pa3nr.rrrHbrx

coBpeMeHHbrx Mero.uoB uccJleAoBanrrl., BKJrroqa{ C3M BbrcoKoro pa3pelrreHl{t, KaqecrBesnufi z

KoJrr{qecrBenurrfi POA, 3AC, KP-cuercrpocKonr{rc. 3ro rro3BoJrktJro [poBecrl4 BcecropoHHee

LrccneAoBaHpre kr arrecrarlurc [poAyKToB c roqKrz 3pennfl rvrop$onorun, gJIeMeHTHoro Lt $asoeoro

cocraBa, Lrx crexr,roMeTpllu.

B f.nanax 4 u 5 u:lararorc.s 14 o6cyx4arorcx gKcneprrMeHTaJrbHbre pe3ynbrarbl IIo

xr4Mr,rtrecKoMy ocalr{.4eHlrro KoMnJIeKcHbrx noxprrrufi I43 ra:oeofi $asrr, orJlllqarcquxct

nocneAoBareJrbHocrbro ocaxAeHns vpurus MeroAoM MOCVD u ralorw;:,Jra$uraa c o6paroeaHlzeM

TyrorrJraBKHX coeAr{Henufi naero.uoM peaxq[oHHoro CVD. B uane 4 oco6oe BHLIMaHLIe yAeneHo

$oprr.ruponannro MoHoKpr4crturJrr4rrecKr.rx lr4oKcpr[a ra$wut, TuOs lr Ta:OzF, plMeroul4x

JrroMr4HecueHTHbre cnoficrea. 3ru pe:ynbrarbr AeMoHcrpkrpyror 3HaqldreJlbHoe BJII4tHve Malepvula

peaKTopa Ha rrpoqeccbr peaKrlproHHoro CVD. Kffo.{esHM MoMeHToM B pa3nllqlan

nocneAoBareJrbHocrr{ [poBeAeHr4r ,oarr"p"ina"to" ,,o xI,IMpIqecKoMy ocDK.4eHI4ro krpvrrufl lr

TyronnaBrlrx coe4znenzfi ralrtrlarra/ra$nur flBJrflercs. Bo3MoxtHocrb $oprrrupoeanax

r4HrepMeranruqecKktx coeAr.rHeHairTaIn, HflrSi a IrSi B ycnoBLltrx peaKIII{oHHoro CVD (rnana 5). Ha

ocHoBaHr4r{ AaHHbrx repMoAr{HirMr4qecKoro MoAenr4poBaHrrfi) Ir3JIoxeHHbx e rrate' 2, 6rua

lpeAnoxeHa cxeMa Saeoo6pasoBanvrs. r.rHTepMernnrr,rqecrl,Ix coeALIHeHI{ft na ocHoee npvavfl.

flana 6 uoceguena vccne4oBanlrro rnepao(fasHoro B3arrMoreitctsns Lrparus. c rcap6ugawu

TaHTaJra u raSuur^ B 3aBlrctrMocrtr or reMrreparyprr. VctanoBJIeHbI ocHoBHbIe 3aKoHoMepHocrl4

$oprr.lraponanzx re€p4rrx pacrBopoB 3aMerqeul{t MIr:+* z Ir(M), rle M : Hf, Ta. Y:ro'{HeHH rpofturte

(fa:onue Ar.rarpaMMbr Hf - C - Ir n Ta - C - Ir. YcraHoBJreHo, qro B rpoqecce peaKuI4I4 npoucxoAlzr

BbrAeJreur4e cso6oAHoro rpalprzru3r.rpoBaHHoro yurepoAa, qro cBllAereJlbcrByer o6 orcyrcrBl4ll

cra6nmsrx rpofinrrx Sas n cl4creMax M - C * Ir.



B l.nane 7 upe4crauleubl pe3yJrbrarbr no roJryqenuro (Hf, Ir) - n (Ta, Ir) - coAepxarrlt4x

MarepllanoB, a rarxe no I4ccJreAoBaHlrro Ilx oKrrcJrr4renrrroft u a6mruouHofi ycroftqunocu4 n

ycroBllsx BblcoKocKopocrHofo noroKa nJra3Mbr, YcranoueHo, rrro (Hf, Ir) - coAepxarqufi uarepuan

AeMoHcrpllpyer AnplrenbHylo ycroft.runocrb rrpu reMneparype 2200 K. Oco6enHocrbro (Ta, Ir) -

coAep)Karr{ero Marepl{ana sBlr''lerct (foprrauponanue x}rAKoro oKcr4Aa TazOs, rrro rBJr.flercs

cyrIecrBeHHhIM npentTcTBpleM Anr r4cnoJrb3oBaHr{f, MaTepuu1r€ [pr4 BbrcoKrrx TeMrrepaTypax.

flpe4crannennrrft aBTopoM Marepu€u ruacceprarlr{oHHoro r{ccJreAoBaHur AocraroqeH rro

o6renay, rcHo tI qerKo LI3JIoxeH, xopomo lt noJrHo rrporrnJrrocrprlpoBaH. B qelou, pe3yJr6Tarbr,

nonyqeHHble aBTopoM, tBJltrorc{ HoBrTMLI HayqHbIMI4 3narrkrflMvr, orHocgrqlrMncfl. K TaKLTM o6lacr.grra

xuMvn rBep.{oro reJla, KaK paspa6orxa 14 co3AaHHe MeroAoB cr4HTe3a rnep4o$a^:Hbrx coeAr{ueuuit u

Marepl4anoB, KoHcrpyrlpoBaHl{e HoBbrx BrrAoB r4 Tr.rrroB rnepao$a:Hhrx coeAr4uenufi r.r Marepr4aJroB,

I43freHI,Ie reep.Uo$asHblx xI{MI4qecKI,rx pear<qhfi, rrx MexaHr.r3MoB I,r repMoALrHaMI4KI,I B ToM rrrdcne

xlIMLIqecKtIx pearquft Ha rpaHllqe pa3Aena rBepAhrx (bas, a raKx{e rorroxr4Mr.rqecKr4x peaxqzfi,

ycraHoBJreHple 3aKoHoMepnocteft (cocraB - crpyKTypa - ceoficrBo) AJrr rneplo$asHbrx coeAlrueuuit

II Marepl4anoB, a raKxe I43f{eHr{e BlfirflHvrg, ycronnfi cr{HTe3a, xr{Mr4qecKoro u Sa^:oBofo cocraBa,

TeMneparypbl u Apyrlrx BHelrrHlrx sog.qeftcrszfi Ha Mr{Kpo- u MaKpocKonr4qecKue csoficrna

rneplo$asHbrx coeArinenzft r{ Marepr.raJroB.

Percoueng ar;lata rro ncrroJrb3oBaHuro p$yJrbraron pa6orrr.

flpe4cranneHHble pe3yJlbrarhl pa6omr Moryr 6rrm peroMeHAoBaHhr K HcrroJrb3oBaHr.rro B

orpacneBbrx, Bblcllux yre6Hrx frpexreHr.rflx, Haf{Ho-r{ccJreAoBarenbcKr.rx rleHTpax u Ha

npe,4llpl{tTlltx, AeSTerbHOCTb KOTOpbX CBf,3aHa C BO[pOCaMr,r nonrreHr4r vr uccJreAoBaHr,rt

coeALIHeHLIit upugut I4 rIoKpbITI,Ifi u uarepLraJroB Ha ero ocHoBe, rap6ll4on r.r oKcr4AoB Ta]sl'rura v

raQnr.rx: Mfy I{M. M.B. Jloraouocora, PXTy }rM. [.U. Men4eleena, Canxr-flerep6yprcxufi

focyAapcrBennuft TexHoJloruqecxzfi LtHcrrrryr (Texuu.recxvtfi Ynunepcurer), Wnc/Iuryt xtrMnvr

rBepAoro rena YpO PAH, Vlwc;ruryr KaraJln3a CO PAH, Llnwnryr reopeurqecxoft u nBunna4uofi

MexaHI4Kr{ CO PAH, Ofyll <I{enrp KerAmua>, Ofyn BI4AM, AO <Ilenrpalruufi Hayr{Ho-

HccneAoBarelrcrzft IaHcrrrryr crreq[aJrbHoro MaruHHocrpoeHr{s) (r. Xorrxono, Mocx. o6n.), AO

Konnognr (r. Koponen, Mocr. o6n.), AO yH},{tr4KM (r. Ilepur), O6reAuHenuarfiLlncruryr BbrcoKprx

TeMfleparyp PAH, HI4Ty Mocxoncruituncturyr crarrn r4 crrJraBoB, Vl:ocruryr (puszrn rBepAoro rena

PAH, IrlHcruryr o6qefi kr HeopfaHprrrecrofi xvrMvrr4 r,rM. H.C. Kypnaxoea PAH, Vluctutyr

HeopraHl{qecrofi xvrlanvr uu. A.B. Hnroraena CO PAH u qpyrurx HayqHo-uccJreAoBareJrbcKr{x

yqpexAeHr4sx.



Buecre c TeM' B fipoqecce o3HaKoMJIeHr.Ir c Ar4Coepraqzonuof pa6oroft Bo3Hr4KJrr4
cJreAyruque 3aMerraHuq:

1 ' oopua sanncv ypaBHeHLIt( l ) crp.2b He rpeArronafaer KoHrpye'rHoro 14 cnapeur,rx Hfcy
2' Kap6ouusaqufrrrpv400-450"c coerr.rHeHr.rfi, co4epxarqlrx cBr3r4 M-o, ManoBeposr'a(crp.27).

3' Prac'I8 a u 6 a coorsercrByloqaft urrt reKcr B.qr4cceprar\uLr He raror a,.eKBarHoro
rrpeAcraBneHr4.rr o6 gKc[epr.rMeHTaJrbHbrx pearTopax. Orcy"rcrnyer uuQopuaqux o
TeMneparypHblx pexl4Max, lpaArleHTax TeMrleparyphr rro Anr4He pea1Topa, Toq'ocrt4
rIoAAep)KaHrIs TeMrleparypbl Lr T'A. zcnoltgon aHHafl ((3o'rurbHocrb)) peaKTopa ronxHa
6rrm o6rscueHa r4 rrpaBr3aua K ero reoMerpr.M.

4' 3aueqanus ''o TepMrlHonorrl,n vI crvlnwcr'xe. He BcefAa a,.eKBarHo rrcfloJrb3yerc, TepMr4H
((MeraJlnoopraHuqecKoe coeAI4HeHI'IeU (flopollrKt4 rIoJIfreHHbx noxprpzfr> (crp.31);
(pellreHlle [onHoro ypaBHeHI4t uaocoo6ueuo (crp.56). B Hercorophrx cryqarx pucy*KLr H
IloAfir.rcr4 K Hr{M HixoA.f,TC' Ha pa3Hbrx cTpaHr4rlax.

5' Anrop AeMoHcrplzpyer rlpeKpacnoe BJraAeHpre zusopuaqrzeft no TeMe Aucceprarli'r4.
onHaxo' cnucoK nl'ITeparypbl' HacquTrrnarorqufi 437 uauyteHonaHufi, [peAcraBn,rercfl
zg6r'o'{urn4, TaKXe, KaK Id oKclepLIMeHTaJIbHbIe raHHbIe o [onyqeH'I4 MoHoKpr'crarJloB
.qr,rorcr4Aa raSnrax.

6' I'Iu$op'raqv,fl' no uclroJlb3oBaHzlo EDX npr.rneAeHa nrr6opo.*ro. orcyrcrnyror AaHHbre no
SneMeHTHoMy cocraBy 0as, [onyqeHHblx MeroAoM x'MurrecKoro ocaxAeHws. vgragonofr
Sa:u n pa3nz![rblx qacrtx peaKTopa. llpz pacvere [porleHTHoro coorHorrreHr.r, Mer€rnJroB
B accneAyeMb'" Sasax He rIpI'IBoAtrct AaHHbre o rroJrHoM gJreMeHTHoM cocraBe. B
HeKorophrx cnwaflx TOTIHOCTb +percraBneHr.rr cocraBa [peBbrlrae r aftaJrnruqecKrre
BO3MOXHOCTT{ MeToAa, Aaxe c r4c[onb3oBaHr4eM cTaHIapToB.

vrasaHH'e 3aMeqaHrl{ He flBlrflrorcs. TrpLr'rruiluurr,HbrMa, He cHr,rxalor IIeHHocrI{
BBTIIOJTHeHHO|O HarrHoro HCCneAoBAH]||['I4 He BJrrr.flror Ha o6rqyro BErcoKyro orIeHKy Ar4cCeprarluoirsoft
pa6o*t' JIogaHoern4 Bzrcrop Bacznresu'rera BbrrroJrHeHo coBpeMeHHoe @z:nxo-xnMr4qecKoe
I4ccneAoBaHI4e B oqeHb aaNHoft u arryalrHofi olnacru coBpeMe'Horo Marepr4anoBe.{e'rr{.
fluccepraqufl npeKc^raBJlter co6ofi 3aKoHqeHHoe Hayq'oe vccJreAoB aHure) BbrrroJr'eHHhrM aBTopoM
caMocrotreJlbHo Ha BbIcoKoM HayqHoM ypoBHe. luccepraqux BHocr.rr cyrqecrBe'H'ft nxraa e
pa3BI4TI{e ilpeAcraBne'uft e pa3n[r{Hblx o6racrsx xuM'vr rBepAoro Tena pr coorBercrByer rracnopry
crerlr4aJrbHocru <02. 0 0.21 _ xuMars. TBepAoro reJra).

Anropesep at u nylt'r*awu [paBtInEHo r4 rroJr'ocrbro orpaxaror ocHoBHoe coAepxa'rre
Al'cceprallun' Pe:ynrrarrr pa6oru ouy6nzxoBaHbr B perle'3r{pyeMbrx poccuftcxux r{ MexryHapoAHbrx
HayqHbIX xypHaJlax' Konl{qecrBo ny6nar<aqufi cootnercrByer rpe6onanurM, ycragoBJregHbrM BAK.



,{uccepraquoHHtu{ pa6ora <<Cznres u lpusvro-xr{MlrrrecKoe I4ccJIeIoBaHI4e ryrolJIaBKI4x coeAI4HeHI4IZ,

o6pa:yrou[xcr B cr{creMax rra ocHoBe ra$nur, TaHTaJIa u vprlr[vrs>> rloJruocrbro coorBercrByer

rpe6onanusM, npeAbsBflqeMbrM K KaHArrAarcKrrM ArrcceprallrrflM, B ToM qLIcJIe u. 9 <llonoxeHl4.x

o rroprAKe [p]rcyx,qeHur ) {eHbrx creuenefi>, yrBepxAeHHoro nocraHoBJIeHLIeM flpanutelrcrsa PO

J\b 842 or 24.09.2013, n 4pyruu rpe6onalvrflM BAK. Anrop pa6omr, JlosaHoe Buxrop Bacunrenrau,

3acnyxuBaer rrpllcyx4enprfl. yreuoft creneHlz Kar.Ilz'p*ara xHMI4rIecKIlIx HayK rlo cneul4ulJlbHocrl{

02.00.21- xr4Mpr.rr rBepAoro rena. t

,{oxla4 rro Marepr4anaM Aucceprarlult 3acJryrrraH ra o6cyx4en na o6reAlIHeHHoM HayrrHoM

ceMr4Hape orAeJra xvrv'uvr QynrquonaJrbHbrx Marepl,IanoB LI orAena xvllu.utrt KoopAvHaIII4oHHbIX,

KnacrepHbrx r4 cyrrpaMoneKyJrrpHbrx coeAr4HesI'tfi (DelepanbHoro rocyAapcrBeHHoro 6ro.4Nernoro

yqpexAeHprfl Ha)'Kr4 Vlwururyra HeopraHlrqecroft xr{MLII{ uu. A.B. Huxoraesa COPAH. Ilpororon }lb

3 or 14 nox6pr 2018 r.

Orgrrs cocraBLIJI

frannufi nay+rrfi corpyAHLIK na6oparopzn

Xu*ruu nerfrr4x KoopArdHarluoHHbrx Lr MerarrJropraHuqecKux coeArzneuzft

OfEyH I4ncrnryra HeopraHl4tlecroft xI{MrI4 una. A.B. Hrxonaeea CO pnH

AoKrop xr.rMr{qecrr.rx HayK, npo(peccop

Irlryueuon I4ropr Koucra:rruHoBtls

630090, r. Honocu6upcK, rlp-Kr AxaAeunxa Jlanpenrr€ila, 3

rel: -t7 (3 83) 3 3 3 -0 5 -5 4; e-mail : igumen@niic.nsc.ru

lloAnracr I4ryueuona IrI.K. sanepxro

Yqenrifi ceKperapb Of ByH l4ucruryr. a HeopraHI'ItIe crofi

xvvrvrn uu. A.B. Hzronaeea CO PAH

AOKTOp Xr.rMI4IIeCKI,IX HayK

fepacrro Olrra Anarolrenna fepacrr<o O.A.


