
MI4HI4 CT EPCTBO HAYKI4 LI BbIC III Ef O OEPA3 O BAHI,I.g
POC C IIfi C KOIZ OEAEPAIII,III
(MT4HOEPHAyKTI POCCIII4)

OENEPAJTbHOE f OCYNAPCTBEHHOE
EIONXETHOE YIIPEXNEHI,IE HAYKI4

IIHC TI4TYT C I4HTB TI{tIE CKIIX IIO JIIIME PHbIX
MATEPI4AJIOB r.rM. H. C. EHI4KOJIOIIOBA

POC CUIZCKOIZ AKANEMI4I'I HAYK
(r{crrM PAH)

117393, Mocxna, yr. llpoQcorosHar, 70
Ter./Sarc: (495) 335-9 1 -00

Oarc: (495) 718-34-04
e-mail: dir@ispm.ru

rrHH 7728021249 O|PH 1037739764171 OKIIO 02699257

(YTBEPXAAIO)
Ar4peKrop I'ICIIM PAH

A.X.H., qn.-Kopp. PAH
',,'.,... C.A. llouovrapeHKo

..'..::
',,ngrr :r1ofl 6pn 2019 r.

, ., 
I ,: ,,.,t'

,,,. 
t ',, or-'

''t''t 
-jtttt"

:t

il

olLf,/,JN9 Nn l*llV ^ ol,P/{
na Ns

or3brB B ExvuE r4 oPf Arfvr3 Awrvr

Ha .qrlcceprarlr4oHHyro pa6ory Xaxquesofi 3nzHu B aleprenuu
<<B rrasHne HeKoropux $oc SopcoAepxalql4x repM o cr aivnLrc aropoB Ha

TepMnqecKyro u repMooKl4cJrr4TeJrbHyro AecrpyKrlr4ro nonve$npe$raprceroHa)),

rrpeAcTaBneHHyro Ha cor4cKaH[e yqeHor4 cTerreHl4 KaHAI4AaTa TexHurrecKl4x HayK

no cnerlr4€urbHocrn 02.00.06 - BbrcoKoMoneKynqpHbre coeAHHeHrIt.

Baxnofi reuAesrlzefi B o6racrn uoruuepHofi xvrv':r'vI, pa3Bl4Barorqeficq

AOCTaTOTIHO I,IHTeHCUBHO B nOCneAHI4e fOAbI, f,BJIf,eTCt npI,IMeHeHI4e pa3nLIr{HbIX

cta6utuzaropoB, cuoco6Hux uuru6upoaaru AecrpyKTI4BHbIe rpoqeccbl B

[onr,rMepHofi rraarpzqe noA 4eftcrnueM BbrcoKr4x reMneparyp, Koropble npl4BoA.sr

K yxyArueHrlro oKcnnyararluoHHbrx uor<asarereft. @ocSopcoAepxaque

cta6urusaropbr xapaKTepr43yrorc-s coBoKy[Hocrbro TIeHHIIX Kar{ecrB: erlcoxoft

replru.recxofi v rlrAponprrzqecxofi cra6zmrocrblo, HeJleryqecrbto, xopourefi

coBMecrnMocrblo c rroJrr4MepaMr,r, cnoco6uocrbro cB{3brBarb aKTI,IBHbIe rIpoAyKTbI,

r4HurJuvpyrcque AecrpyKrlr4ro noJrrrMepoB, r{To, B rIeJroM, o6ycnanru4Baer vx

BbrcoKyro e$$exrvrBHocrb rrpkt cra6ulluzaqlz^u ronl4MepoB. llp, BBeAeHHTI

craluttusaropoB noBbrrrraercs crofiKocrb nonuMepa K BHerrrHr{M Bo3Aeitcruur^wl"

pacrxrlp-grcrcq o6racrr,r npuMeHeHr4r uzp'errvrit rr3 rroJIrIMepoB 14 yBenl4rll4Balorct

cpoKr4 r4x sKcrrJry aT ar\r4vr.



Axryanurocrb Ar,rcceprarlnouuofi pa6orrr o6ycnonneHa reM,'Iro Hau6oJlee

BaxHbIM HaIrpaBneHI,reM xu]|.'{ktvt v TexHoJIofI4I4 BbICOKOMOneKyntpHbIX

coeAuseunfi .rrBrqercs r43yqeHlre repuuvecrofi v repMooKrlclurelruofi

AecrpyKrlr4vr vr MexaHH3MoB, TopMo3tIrII4x AaHHbIe [poqeccbl. B csssll c 3THM,

KOMIJIeKCHbTe I4CCIeAOBAHIdfl, HanpaBneHHble Ha II3yqeHI4e MeXaHI'I3MOB

cra6uttuzarJuv rroJrr4MepHoro pacnnaBa v Bo3Mo)ItHocreft rIoBbIIrIeHLIfl ee

e Q Q exrunHocrr4, .fl Br{rorcq Ha ceroAH slrntui,t AeHb BecbMa aKTyiuIbHbIMpI.

Hayunax HoBlr3Ha 14 npaKTr4rrecKa{ 3HarrlrMocrr pa6ott olpeAenttorct reM,

qro Ha ocHoBe uo4po6noro aHaJrvr3a nr,rreparypHblx AaHHIIX vr pe3ynbrarax

co6crseHHblx I,IccJIeAosaHIafi orrpeAeneHbl ocHoBHbIe MeXaHZ3MbI TepMur{ecKol4 I4

(rI33K) LlTepMooKI4cruremnofi .qecrpyKIII4I4 nonraeSupsSupxeroHoB

rrpeAnoxeHbr Bapr,raHrbr Bbrcoross$errzsHofi cra6utrusa\vLr lI33K

S o c S op coA ep)I(aqu vru cr a6unl,I3 arop aMI4.

C y.rerovr Bcero BbrrxeyKa3aHHoro reMy Ar4ccepralluu, npeAcraBneHHylo K

3arrIHTe Xax.sureeofi 3.8., cneAyer rlpn3Harb axryalruoft.

[zccepraqrroHHat pa6ora cocToI{T I,I3 BBeAeHkrs, IvrTepaTypHoro o6sopa,

o6cyx4eurar pe3ynbraroB co6crnennux I{ccneAoBauuit, gKcnepl,IMenralrHo[

qacrvr,3aKrrorreHvrfl. H crrr4cKa rlr4Tr4pyeMofi nureparypbl. fluccepralll{{ I43JIoxteHa

Ha l2I crpaHI4IIe, coAepx{I,Ir 11 ra6nnq v 49 pI4cyHKoB, 6u6tuorpaQzr

Hacr{r.rrbrBaer 101 saurr,reHoBaHr4e, TeKcr pa6oru HarlucaH I*paMorHbIM HayqHbIM

f,3bIKOM.

Bo sneAenuu c$opMynr4poBaHbr aKTyanbHocrb npo6leuu, IIeJIb pa6orrr H

3AAar{I.4, pelllaeMble .4nf Aocrl4xeHnfr. r\eIIJ4, HayrlHag HoBI43Ha, TeOpeTI4r{eCKaf, 14

[paKTlrqecKat 3Harrl4MocTb 4rccepTal\vu, [pI4BeAeHbI ocHoBHbIe fIoJIoxeHI4{,

BbIHOCHMbIE HA 3AIUI4TY.

Ilana 1 npe4craBJrrer co6ofi crrcreMarr43rrpoBaHurtfi u rcHo Izgloxennul

o6sop nr,rreparyprr. B HeM noApo6no orrr4caHbr rrpoMbllxneHHble MeroAbI cI{HTe3a

nonue$upKeroHoB, oltrcaHbr ocHoBHbre MexaHLI3MbI AecrpyKTrIBHbIX npoqeccoB,

[poreKaroqux B rronr{MepHofi uarpnqe npu geltcrnuu BblcoKtlx reMrleparyp Ha

pa3nlrr{Hbrx ara4nflx nepepa6orru AaHHoro rlonl,IMepa, a raKr{e I4ccneAoBaHbI



OCHOBHbIE NOOOIIHbIC NPOAYKTbI PA3NOXEHI,I{ B 3ABUQVMOCTI4 OT TEMNEPATYPbI

[nponr43a. Tarxe B nr,rreparypHoM o6sope orpax(eHbr narz6oree aKTyanbHble

14CCJIC.UOBAHHfl. OOJIACTH CTAOI,INI,I3AIJHLI uonueSupeQHpxerona

SocQopcoAepx{aqr4Mlr coeAI4HeHI4fl MI4.

frasa 2 nocBf,uleHa xapaKTepr.rcrnKaM o6rerros I4ccneAoBaHnfl. v

o6opy4oaaHrrfl. u upu6opon, Ho KoropoM rrpor,r3BoAnIrvrcb coorBercrBytourl4e

r43MepeHr4x. Marepr{iurbr 3Toro pa3Aena Ar4cceprarlnonHofi pa6oru no3BoJltlor

cAenarb oAHosHaqHrrfi BbrBoA o 4ocrarounofi AocroBepHocrr{ noryr{eHHblx

pe3ynbraroB.

f.nana 3 cocrozr ug 5 pa3AenoB, rAe ArrccepraHToM no4po6no H JIort4tIHo

r43JroxeHbr, ra o6cyxAeHbr ocHoBHbre pe3ynbraru co6crBeHHbrx raacneAoBarruit.

pa3Aene 3.1 r,r3yqeHbr ocHoBHbre 3aKoHoMepHocrrr repruu.recxofi

B

T4

TepMooKr4cJrr,rreJrbHofi 4ecrpyKrlr{r4 nonueQups$upxeroHoa. [er€urbHo orr[caHbr

fa3oxpoMarorpa$zqecKr4e rrccneAoBaHnfl\ vr ycraHoBJreHo, rITo AaHurtfi MeroA

rro3BoJr{er 6oree no4po6no cyAHTb o xapaKTepe npoqeccoB, rrporeKaroulr4x npu

repruz.recrofr H TepMooKr{clnreruroft AecrpyKrlrlrr

Anroporra 6uro BbrtrBJreHo (pa:aen 3.2), qro

nonzeQzpsQupr<eroHa B 3Harrr4Terusofi crerreHn BJrr{{er Ha crpyKTyplrpoBaHue

rlonl4Mepa Bo BpeMr nepepa6orKv\ a rarcKe Ha ero repMocra6ranrnocrr.

B rperbeM pa3Aene (pa3AeJI 3.3) npoBeAeH aHurl/3 pa3nI4rIHbIX

$oc$opcoAep)Kaql4x cra6utrr,r3aropoB c coAepxaHrreM 0,5 uacc. o/o u noxa3aHo,

qro c I4x BBeAeHr4eM B rroJrr4MepHyro Marpr4rly na6ruo.{aercfl yMeHbrrreHr{e BbrxoAa

rasoo6pa^:Hblx npoAyKroB AecrpyKrlr4vr ro cpaBHeHr4ro c r4cxoAHbrM nonr4MepoM.

Ertlu [porecrl4poBaHbl cta6uttusaropbr KaK rro orAenbHocrr4, TaK v ux cMecr{,

oAHaKo, B AaHHoM cnyqae He ua6ruo4arocr HHKaKoro cr4Heprerr4r{ecKoro

eQSercra.

C IIenbIo BbI.aBreHI4q ouruuamnofi KoHrIeHTpaWV cta6uttuzaropa B

MarpHIIe nonusoupe$upxeroua 6urur HccJreAoBanu o6pa:rlbr Mero4oru ra:oeofi

xpoMarofpaSuu (pa:4en 3.4). llparrH.recru Ans Bcex cra6utrusr4poBaHHbrx

o6pa:qoe Ha6nro4aercq 3aKoHoMepHoe cHr4)KeHr4e Bbr.qeneHur oKcr4Aa r,r ArroK cvr1a

nonueQnpeSupreroHa.

KaqecTBo cyrxKr4



yrnepoAa c yBenr,rqeHr4eM coAepxaHvrs. cra6vnr43aropa (ao 20 rraac.) B rlonl4Mepe.

flpe4roxen MexaHr.r3M geir,crvun Soc$opocoAepx{arlll4x cra1utmsaropoB npl4

geficrBuu BbrcoKr4x TeMneparyp: npovcxoArrr ?IHTeHcI4BHoe BbIAeJIeHLIe BoAopoAa

B r4cxoAHorra o6pa:qe nonr4s$rape$rapKeroHa, oAHaKo BBe.qeHI,Ie claduttusaropoB

cnoco6crByer cBfl3brBaHLrro vl.r'r4 aKTr4BHbrx aroMoB BoAopoAa, rrpelltrcrByr

AalruefiureMy ero yrracrr,rrc B rrpoqeccax AecrpyKIII4I4 ocuonuoft nolzuepuofi

rIenr4.

B pas4ene 3.5 npr4BoA{Tafl, krccneAoBaHr{f, rto Brr{qHuto cra6unpl3aropoB

pa3nr4qHofi crpyxrypbr Ha repMur{ecxyro cra6rrJrbHocrb uonue$upeSrapreroHoe. B

Ar4ccepraquousofi pa6ore o repMocra6zmuocrr4 nonyqeHHblx o6pa:qon cy4nnv

rro r{3MeHeHr4ro rroKa3arenf reKyrrecrLr pacnnana (IITP). Anrop [peAnonaraer, rITo

K cHr,rxeHr{ro nTP necra6zrr43r,rpoBaHHoro n33K rpl4BoAf,r npoueccbl

pa3BerBne:nprfl Lt crur4BKr4 Bo BpeM{ 3Kcno3r4rlr.ru (repuoo6pa6orKa IIpI4 380 'C)

r4ccneAyeMbrx o6pa:qon, rITo rloArBepxAaercfl HepacrBopl4Mocrbro B

KOHrIeHTpr4pOBaHHbrX Mr4HepiLJrbHbrX KT4CJTOTaX V yBenI4r{eHI4eM TeMnepaTypbl

creKJroBauut. flpu 3ToM, rrpr4 BBeAeHprkr cra6utuzaropa Hostanox LI gKcrro3vlJr4Ll

o6pa:qon B KaMepe IryPT se sa6ruoAaerc{ r43MeHeHue IITP, no cpaBHeHHrc c

r4cxo,qHbrM n33K, a o6pa:qbr ocrarorc.s pacrBopr4MblMl4 B KoHlleHrpIaponauuofr

cepHofi KucJrore. 3$$errraBHocrb r4cnonb3yeMblx Soc$opocoAepxaluzx

c'taluluzaropoB 6rrna noATBepx{AeHa $z:uro-vrexaHr4rrecKr4Ml,I ucrrbrraukrflMr

[onyr{eHHux o6pa:uos. KaK oKa3aJrocr, o6pasqbr rro cBoHM yilpyro-npoqHocrHblM

xapaKTeplrcrr,rKaM He ycry[alor Hecra6url43l4poBaHHoMy o6paeqy, a ro

HeKOTOpbTM nOKa3aTeJr.rIM TIpeBOCXOAf,T efo.

Co4epNareJrbHaf, rracrb Ar4cceprarllru 3aBepruaercr 3aKJrroqI{TeJIbHbIM

pa3AenoM - ocHoBHbrMr4 pe3ynbraraMu r4 BbrBoAaMI,I. CAerasnrte aBTopoM rlo

r4ToraM pa6orrr BbrBoAbr BrroJrHe o6ocHosaHbr 14 y6e4IarenbHbl, ilosroMy pa6ora

MOXeT obrTb OrIeHeHa KaK 3aBeprueHHoe HayrrHoe I4ccJIeAoBaHue) B KoTopoM

concKareneM perxeHbr Bce rrocraBJreHHbre 3a4aT{v.

Hoez:Hy [onyqeHHbrx pe3ynbraroB noATBepx.qaror ony6nuroBaHHble IIo

reMe Avrcceprarluv pa6oru: 2 crarbu B perleH3zpyeMblx )KypH€ulax,



peKoMeHAoBaHHbrx BAK; 3 ny6nuxar\r4kr B v31aHnflx) vHIeKcI{pyeMbIx Web of

Science v Scopus; 3 4oxla4a, IIpeAcraBJreHHbIe Ha Me)KAyHapoAHbIX

xonSepenqlrf,x.

Anrope$epar, KaK rro crpyKType, TaK v rro coAepxaHl4lo rloJlHocrbro

coorBercrByer nolyr{eHHblM B pa6ore pe3ynbraraM.

flo pa6 ore r4Melorc.s cn eAyIouII4 e 3 aM e ,ualrLrfl;

1. 3S$exruBHocrb pa6orrr cra6utrusaropoB uau6olee 3aMerHa npn

AnLrTenbHoM TepMocTapeEkrkr npr4 TeMnepaTypax HI,III(e TeMnepaTyp IIepepaooTKH.

Xorelocr 6rr npocneAr4Tb 3a r43MeHeHr4flMr4 B crpyKTypax ua6unu3upoBaHHblx H

se cra6unr43r4poBaHHbrx o6pasqon rpr4 AnHreJIbHoM repMocrapeHvru (2000-5000

uacon) npr.r reMrleparypax 200-250 "C.

2. Her pe3yJrbraroB r4ccJreAoBauuit rro o6uapyxeHl4ro KaK paAI4KaJIoB

cra1utfttsaropa, TaK a paAuKanon, o6pasyrcqrrxcs rtpl4 AecrpyKIII4rI rIoJrI4MepoB,

Koropbre MorJrr4 611 6rrrr o6uapyxeHbr c rloMoulblo SllP-cneKrpocKorlr4r4 vrlrvr

Macc-c[eKTpoMerpvwr, .rrro MorJro 6rr noArnepAl{Tb rlpe.qno)KeHHble MexaHrI3MbI

trpe.qcraBr-rrror cyrqecrBesHrrfi

B o6racrra xkrl,r'krv vr

r,rHTepec Arrfl

Szsuro-xkrl.r^prvl

pa6oru cra6utrusaropoB.

3. I4s nr4reparypbr lr3BecrHo, qro npl{ repMuqecrofi AecrpyKlluz lI33K s

3aMer{aHl4r He cHH)KaIor nrtcot<ofi oIIeHKH npoBe.qeHHbIX

He yMeHbrxaror npr4Hrlr4nraamsofi 3HarII4MocrI4 [onyqeHHblx

3aMerHbrx Korr4rrecrBax o6pasyrorcx )r(HrKHe npoAyKTbI - TaKI4e KaK 6euson,

ronyoJr, 4u$enun v r.A.Xopouruu AorronHeHI,IeM K AasHofi pa6ore uouu 6rt

[ocnyxnTb HccneAoBaHr{r Kr4HeTr4Kr4 BbrAeneHr4.fl ocHoBHbIX )KrrAKlIX [pOAyKTOB

Ae crpyKrl uLr Arrfl cr a6unuzr4po BaHHbrx 14 He ct a6uri^usl4p oB aHHbIx o6p a: qo n.

4. Pa5ora coAep)Krrr yMepeHHoe Korr4rrecrBo oner{aroK vr crulrvcrllqecKl4x

oruu6or.

CAerauurte

HccneAoBaswit u

pe3ynbraroB.

Marepua-nu

uccneAoBarereft,

Bbrc o KoTeM rrep aTypHbrx

I4CCJIE,IIOBAHVS, I4MEIOT

ArrccepTau1414

TepMorInacTI4rIHbIX rronr4MepoB. Pegymarrr

pa0oTarcrqux

Bax{Hoe Hayr{Hoe Lr ilpaKTl4qecKoe 3HaqeHI,Ie 14 MofyT



rpeAcraBJrflrb r4Hrepec Anfl raKHX opfaHH3aIII4fi, KaK PXTy I,IM. il.I4.

MeHAeneena, I4BC PAH, trD((D zvr. H.H. Ceruenoea PAH, I4CIIM uvr, @fYfI

(BI4AM>, |F{II P(D, OAO <<Llucruryr rlJlacrMacc I4MeHz f.C. llerpona>> u AP.

llo cnoefi aKTy€urbHocrr4, npeAcraBneHHoMy o6renay 3KcnepI4MeHTaJIbHoro

Marepu€ua, TeoperrzrrecKoMy ypoBHro, nayuuofi 14 ilpaKTl,Iqecrofi 3Harrl4Mocrl4

Ar,rcceprarlnoHHa-f, pa6ora Xax-surenofi Slunrr Baneprennrt <<BluflHne HeKoropblx

SocQopcoAep)KaIrII{x Te p M o cTao un r,r3 aTop o B HA TepMHrrecKylo

repMooKucJrlrreJrbHyro AecrpyKrlrlro nonzeQups$r,rpreroHa)), ilpeAcraBlreHHafl. Ha

cor4cKaHr4e yveuofi creneHu KaHAr,rAara rexHurrecKr4x HayK no c[eIIH€LtIbHocrI4

02.00.06 BblcoKoMoneKynqpHble coeAI4HeHI,Ltr, [peAcraBJlter co6ofi

3aKoHqeHHyro Hayr{Ho-HccJre,qoBarenbcKyro pa6ory, B Koropoit peutaemcn sadaqa

wuru6upoBanvs. AecrpyKTI4BHbIX rpoqeccoB B uoluuepuofr Marpl{qe rtoA

4eficraneu BbrcoKr,rx reMneparyp Anfl ilppr4aHnfl, nonr4MepHblM MarepI{aJIaM

crofixocrra K BHeITIHT{M eo:4eficrBLrflM) pacmupeHr4f, o6racru rpI,IMeHeHI,It

uzgettuit uz nonLrMepoB H yBeJrr4,teuufl. cpoKoB zx 3KcrlJlyarar\r4v, r{To I4Meer

3HaqeHr4e p.ns pa3Br4Tr4fl, raarrufr, 14 uero4ororufi B o6nacru [onyrleHut

TepMocra6uruurrx nonr4MepHbrx Marepr4aJroB H H3yrreHrr{ MexaHr43MoB geitcrnux

cta6utusaropoB. [ocronepHocrb vr Ha.qex{Hocrb [onyr{eHHblx pe3ynbraroB

lasupyeru Ha r,rcrroJrb3oBannvr r<ou6ranarlufi pasnurrHbrx Qn:nro-xr{Ml,rqecKl4x

MeroAoB, Aaroulux AocrarorrHo o6rerrunHyro unQoprraaquro o xapaKTepe

llccneAoBaHHbrx flBIIeHr4vr, 14 He BbI3bIBaIOT COMHeHI{I4.

Co4epxaHue Alrcceprarluu coorBercrByer rr. 9 4eficrnyroqero

<<floroxeHra-f, o rrpr4cpKAeHr4u yr{eHbrx creneuefi>>, yrBep)KAeHHoro

rrocraHoBJreHr4eM llpaeurerbcrBa PO J\b 335 or 2I.04.2016 r., v nacropry

cnerlr4aJrbHocrr4 02.00.06 - BbrcoKoMoneKynqpHbre coeAr4HeHnr rro nyHxraru: n. 4.

<XniuuqecKrle rrpeBparqeHnfl. rronr4MepoB BHyrpt4MoneKynrpHbre v

flonr,rMepaH€LrroroBbre, ux creAcrBlrq. Xznazqecraq h Qraszuecrar AecrpyKrlr4fl

nonr4MepoB 14 KoMrro3r,rroB :r^ar4x ocHoBe, crapeHr4e u cra6ullv3ar\Lrfl nonr4MepoB I4

KoMrro3nrlr4oHHbrx Marepr4anoB)), r. 8. <VconeprxeHcrBoBaHr4e cyqecrByrorlrlx r4

pa:pa6orKa HoBbrx MeroAoB r43yqeHr4fl crpoeHafl, Susurco-xr4Mr4r{ecrzx csoficre



lonr,rMepoB B KoHAeHcLlpoBaHHoM cocTof,Hr4r4 vr ApyrLIX cBoHcTB, cBt3aHHbIX C

ycnoBr,rfl MH r4x gKcrrnyaTarllrr4>.

flo xapaxrepy uocraHoBKr4 qenrz v 3a4a-v, r4ctroJIb3oBaHHbIM rIoAXoAaM K

3Kc[epHMeHT€LrrbHbrM LrccneAoBaHr4f,M v aHaJrkr3y pe3ynbraroB pa6ora orBeqaer

orpacnu HayK (TexHlrrrecKLre), a e€ aBTop, Xar-sruesa Sruna BareprenHa,

3acnyx(r,rBaer rrpr4cyx{AeHr4r yvenofi crerreHz KaHAr4Aara rexHHlIecKI4x HayK rlo

c n e qv €LJr bHo crr,r 02 . 0 0. 0 6 -Bbr coKoMoneKyn{p HbIe co eA r4:o.e:alafl .

OrsHs paccMorpeH r4 o4o6peu Ha pacrxupeHHoM ceMI,IHape ra6oparoprarz

Jl&4 I4CIIM rau. H.C. EHzrororroBa PAH 18 Hor6ps.2019 r. flpucyrcrsoeano 4

AoKTopa v 7 KaHAr,rAaroB HayK, pa6oraroulux B o6racr.qx xr4Mnvt, n3y-ue:nvrfl.

crpyKrypbr rroJrr4MepoB H HX repMr4qecKux csoficrn (nporoxor Jlb 7-2019).

franurrfi uayunrrfi corpyAHr4K,

3ane4yronluir, JTa6oparopuefi reep4oQa:Hbrx xuMr,rqecKl4x pearqufi p{CnM PAH,

AOKTOp Xr4Mr,rqeCKr,rX HayK nO CIeqZULTTbHOCTH BbrcoKoMoJreKyJrrpHbre

coeAr4HeH ux (xuwuqecKue nayru), npo$. r*

3ereueqxufi AnercanAp Hzroraesz.I

OfEyH l4ucruryr cr4Hrerr4r{ecKnx nonI4MepHbIX

nvr. H.C. EHraxororroBa Poccnficrofi araAeuurtr HayK

I 17393, r. Mocrn a, y n. llpoScorozuax,'7 0

Ten.: +7 (495)332-58-27,+7 (495) 335-91-00

E-mail : tarasenkosa@ispm.ru

floAnracr 3ereueuroro A. H. :aneparo

Y.rdHufi ceKperapr I4CIIM PAH, K.x.H.

MaTepu€trroB


