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Ha aBropeQepar Al4cceprar\Lrvr facrur{oea Muparn Mnpxaruu Orrtu <flolyrenne vr

plccneAoBaulre cnoficrs [onl,IMepHbrx rouuoguqufi Ha ocHoBe rroJrr4JraKTr{ la n [oJrr4gTuJreHa

nusrofi rlrlornocrl{, coAepx(arqux yrnepo4Hhre HaHoHarroJrHr{TeJrn: BoccraHoereHHrrfi oKcr,IA

rpaSena I,I HaHorIJIacrLIHhI rpaQr,rra), npeAcraBrreHHofi ua coucKaHrre freHofi creueHr{ KaHALT 1ara
xIaMLIqecKI,Ix HayK rlo cfleqLranbnoctu 1.4.7. BrrcoxoMoneKyJrf,pHhre coeAr,rHeHr{s

,.{uccepralll{oHHafl pa6ora M.M. facrrnaosa uocBflrrleHa aKTyaJrbnofi upo6.rrevre

loflyqeHvrfl. HanoJIHeHHbIx KoM[IO3r{ULTOHHbTX MaTepUiUIOB Ha OCHOBe TTOJII,IMepOB pa3nI,IqHbD(

KJIaccoB. a LIMeHHo 6uopasnaraeMoro anu$arnrrecKoro uonue$upa roJrr.rJraKTnla (IIIA) n
MHoroToHHarKHoro TIoILISTLIJIeHa Hugroft nJrorHocTI,I (II9H[I), coAepNcarrlrrrx B KaqecTBe

yrnepoAHblx HaHoHarIoJrHLITenefi nanonJracrrrHu rpaQnra (HlIf) u noccraHoBrrennrrft oKcuA

rpaQena (BOf), Lr [poBeAeHLIs cpaBHlrreJrbHoro anurtrsa Blrvrfl:nvrfl, cnoco6a [onfreHu.rr 14

npupoAbr HafloJrHlrrenefi Ha crpyKTypy u xapaKrepr.rcrzKr,r rron] raeMbrx Marepr4€uroB.

I4urcpec x uoAo6HbIM cI,IcreMaM o6ycronneH KaK yHt4KirJrbHbrMpr ceoficrsaMv AByMepHbrx

coeAl4Henufi yrnepoAa, TaK Lr Bo3MoxtHocrsMr,r [rr4poKoro [paKTr,rqecKoro rrprdMeHeilufl.

Marepl,IaloB c I,IX vcrloJrb3oBaHlreM. B etofi cB.rr3kr nsr6op nonr,rMepnofi nratplIllbr, B cBoro oqepeAb,

orlpeAerlser cnoficrsa [onfraeMblx MarepuanoB Lr flBlrflercfl, BDr(HhrM acrreKToM pa6or,
rlpoBoAzMbrx s eroft o6tacru. Irlcuorb3oBaHlre rpeAcraBr{reJrr (€eneHbrx noJrlrMepoB) IIJIA
rIpeAcraBJUIer co6ofi oALIH krs BapkralToB [onyq envrfl MareprrzrJroB, crroco6nrrx r 6uo4ecrpyKrlkrlr,

Korophle Moryr 6rrrr yrtrnvsprpoBaHbl tIocJIe oKoHqanlrr cpoKa gKcrrlyar arpur4. C 4pyrofi
croponbl, rIoJrI{gTI,IJreH nnsrcofi rrJrorHocrr{ (lISHlI), KaK oArrH u3 uau6onee ruLrpoKo

rIpI,IMeH.ueMbIx cllHTerilqecKl,rx [onr4MepoB, Bbr3brBaer 6oluuofi znrepec Anlt ero MoAu$uxaguu
yrnepoAHbIMII HaHoHarIoJrHI,ITeJIrMr4vr pacrultpenvrfl. Bo3Mo]KHbx o6lacreft npuueueHlrs.

OcnosHofi saraqeir Al,IccepraqrnoHnofi pa6orrr M.M. facrruona rBJrf,Jrocb

cI4CTeMaTI4qeCKOe CpaBHI4TeJrbHOe r,BrreHlre BIrvflIJI,us. MeTo.{a [oJr]ryreHl,Ig vr uptrpoAbl
yrnepoAHbrx HarloJrHllreneft Ha crpyKrypy u csoficrsa o6pasyroq[xcs [om4MepHrx
KoMrIo3I,IqLIoHHhx MarepuarroB Ha ocHoBe IIJIA vr IISHII. Ouz.u'treJrbHiur oco6eunocrb

rIpoBeAeHHbIX rlccneAor,anuir 3aKrloquuracb B ToM, qro Ans lonfreHr{r KoMrrosuqufi Ha ocHoBe

IIJIA rIoMrIMo o6rrqno [pLIMeHteMoro Nz4xo(pa3Horo MeroAa Lrc[oJrb3oBzllcr eKonoruqecKrr
qucrrrfi cnoco6 cMeIrreHI,It KoMrIoHeHToB B pac[naBe noA AeficrBl{eM BhrcoKoLIHTeHcI,IBHbx

cABr4roBrx 4eQ opnaaqufi .

C nocrasnennofi n pa6ore qenblo u salraqaMr4 aBTop ycrerrrHo crrpaBnsercf,. Bnepnrre
6rrno npoBeAeHo cl,IcreMarl{qecKoe cpaBHl,ITerrbHoe KoMrrJIeKcHoe I,I3rreHI4e BJILItHzg cnoco6a
lonyqeHnfl vr rIpI4poAbI HaHoyrnepoAHbrx Ha[onHl{tereft Ha coBoKyrrHocrb MexaHr4qecKrirx,

TepMLIqecKLIx v oneKrpl,IqecKlrx rapaMerpoB, a raKx(e crpyKTypy o6paayroq[xc.rr
KoMTIo3LIIII4 oHHbx Marepl4 iuloB Ha ocHoBe grr.rx [on[MepoB. V6e4zreJlbHo rroKa3aHo, rITo

KoMlo3I{WLr Ha ocHoBe IIJIA, [onfreHHble cMerIIeHIreM B pacnnaBe rroA AeficrszeM cABr,rroBhrx

4e$opu a\uit B cMecI,ITeJIe Bpa6eH4 apd , o6raAaror rroBbrrrreHHbrMu 3HaqeHLr fllrrkr [poqHocrghD(

xapaKTeplacrl,IK I,I SneKTpra.recKoft rIpoBoAr,IMocrI{, a raKxte rloHl,DKennofi Kpl,Icrgull14qHocrbro, rITo

cB.f,3aHo c 6onee paBHoMepHbIM paclpeAeJreHrreM Lr orcyrcrBrreM arperarlnn HaHoqacr[rl
HalroJlHl{renefi IIo cpaBHeHrIIo c KoMrro3urlvrflMu, o6pasytoulrrMlrcr B flpoqecce ]KgAroQasuoro



c[HTe3a. 3rz pe3yrrbrarbr [o3BoJrrror rleneHarrpaBrreHHo [onfrarb KoMrIo3I,Iq[roHHbIe

Marepr,r zurr, o 6na4aroq[e rpe6yervrbrM KoMrIneKcoM cnoft crn.

flpu krs]vqtenwu Brrufl],:{vt'. V@-ngnfreHlrr Ha HarroJrHeHHBIe KoMro3ur[Ii.ikr IIJIA-HII|
[poAeMoHcrpr,rpoBaHo cra6utu3r.rpyroqee AeficrBl,Ie orrtx HarroHa[oJIHI{TeJrefi ua yctofiunBocrb

Ma.TepualoB K nogAeficrBlrro VO-o6nfren[ro, rrro rBJr.f,erc;r Ao[onHr,rreJrbnblM [oATBep)K,{eHI{eM

u ep crr eKTra B H o cr n p azp a6orKr,r r aKr{x M ar epI,I aJI o B .

Pesylrrarbr MexaH[rrecKrrx, grleKTplrqecKvrx n repM[qecKrrx ltctlblTauntrt nolvtMepHhD(

KoMrro3r,rqufi ua ocHoBe IIJIA, B 3aBr{crrMocrrr or crroco6a uorpennfl, co3Aaer ocHoBy Ant
rleneHarrpaueuuofi paspa6orru KoMrro3lrrlrfi c rpe6yenabrMr.r cnoficrnaMr{. Y6eluteJlbHo

[oKa3aHo, qro nrr6op cuoco6a cMerrreHufl,urpaer BDKHyro ponb B xapaKTepI4crI,IKEx rronfraeMbrx

KoMrro3[r1ufi.

B ro )Ke BpeMs cpaBHlrreJrbnoe u3yqeHlre crpyKTypbr, a raK)I(e MexaHI,IqecKLIX,

eneKTprrqecKrax v peonorrqecKlrx csoficrn KoMlo3rrrJui4 Ha ocHoBe IISHII, coAeplralrlux B

KaqecrBe HaroJlHrlreneft HII| z BOf, [on]rureHHblx cMeIrreHI4eM B poropHoM Arlcreprarope rroA

AeficrsueM cABrrroBbrx 4eQopu aguit, rro3BoJr[no orleHr,rrb BJrLr fl:nue [pr4poAbr HarroJlHl,rreneft Ha

cn ofi crn a Lr crpyKTypy n oryraeMbrx Marepr,I arlo B .

flpo4euoHcrprrpoBaHo raKxe Brrrtflrrvre HaHoHarronnurenefi Ha KoMnJreKc cnoftcrs

ronauogr,rqufi Ha ocHoBe lISHlI, ronyqeHHbx B Ar,rcreprarope B rnepAoft Qage MeroAoM

Bbrco KoreMnep arypHbrx cABrrroBrrx 4e S opruaqnfi .

Taruu o6pasorrr, rrparcTrrrrecKafl rleHHocrb rroJrfrenHbrx pe3ynbraroB 3aKrrotlaerc.f, B

TOM, rrTO OHrlr [O3BOnrrOT rleneHanpaBrreHHo peryn[poBaTb csoftcrsa loJrrraeMbx KoMllo3lrlqJiiir

B 3aBlrcuMocrlr or crroco6a nx rronfreHvrfl, u npupoAbr r{crroJrb3yeMhrx HaHoHa[oJIHI,ITeJIefi a

lonyqeHHbre pe3ynbrarbr, 6esycnoBHo, o6ycnaulrBaror reoperrrrrecKyro *r [paKTrrrrecKyro

3HaqrrMo crb [poBeAeHHbrx r,rccneAo sanuir.

ObocnoBanHocrb rr AocroBepnocrb rroJrfreHHbrx AaHHbD( pr BbrBoAoB Ha Lrx ocHoBe

noATBep)KAaerc.rr xoporueft nocnporr3BoAr{Mocrbro pe3ynbraroB, a raKx(e ux corJracoBaHHocrbro

flpu UCn O JIb3 OB aHVII'I H e3 aB LI CI4Mb. IX MeTOAO B LI CcneAOBAIJkIfl'

Baxuo raKxe orMerlrrb, qro pe3ynbrarbr pa6oru ouy6nnroBaHbr B 8 [pecrr,rxHbD(

HafrHbrx xrypHaJrax n aupo6prpoBaHbr Ha 18 ore.recrBeHHbrx u sapydexHbrx ronQepenrlr,Ifi.

B KarrecrBe saueuanufi, Hoc.rrulux cKopee peKoMenAarenrnrrfi xapaKTep, cneAyer

oTMeTLrTb CneAyrcrqne:

- orcyrcrBr,re eKc[eprMeHroB no r43freHr4ro eosAeficrBvrs, YO-I,rsr1ytreHvrfl. Ha KoMrro3r{rlrrr4 IIJIA-
BOf, qro [o3Bonuno 6rr rrpoBecrlr cpaBHr{TenbHyro orIeHKy Brrvrfl:avrfl, pa3n[qHbD(

HaHoHoHa[oJrHLrrerefi Ha r,rx ycrofiuzBocrb rc Y@-o6nfreHlrro ;

- cnegoBaro 611 6oree no4po6no o6ocuoBarb npuqlrHy cMerrreHnfl. rrorurraKrlrAa u lI9HlI c

H aH o H arl o JrH 14 Te JUIMu H a p a3 nI,IrIH o rr,r o 6 op y [oB anvrr4;

- cMyrrlaer cJrr,rlrKoM 6omruoe q?rcJro BbrBoAoB n pa6ore (14), Koropbre 6rno 6u ne [Jroxo

crpymlIapoBaTb 14 cBecrI,I, Harrpl,rMeP, K qllcny [ocTaBneHHbrx saaa.r (6);

- xoreJrocb 6rr ycnbrrrrarb orBer Ha Borlpoc: <<rleu o6ycroureHa pa3HoHarrpaBrreHHocrb

MexaHI,IrIecKIltx IloKil3aTelefi KoMIIo3LrToB rrpu yBenuqeH.l4t4 coAepxaHllr HaIIoJrHrrTeJIt B

ronr.rMepuofi rraarpnqe (pocr MoAyJUr yrpyrocrvrkr cHr4xeHr{e rporrHocru) Ha prc. 3 u 4?



O4uaro cAenaHHbre 3aMeqaHrtf, latr B roefi Mepe He cHr,rxaror rleHHocrr,r lauuofi pa6orrr,

BbrnoJrHennoft Ha BbrcoKoM HayqHoM ypoBHe.

I4g reKcra anropeQepara MoxHo cAenarb BbrBoA, rrro Ar,rcceprarlnfl, <flonyrenne kr

I,IccJIeAoBaHLIe csoftcrg [onlrMepHbx xotvtuognqufi Ha ocHoBe [oJrI4JraKTLrIa u rIoJII,IgTLIJreHa

nusrofi rlJrorHocrrl, coAepx(alq[x yrnepoAHbre HaHoHarronHrrreJlr{: BoccraHonnennrrfi oKcIdA

rpaQena LI HaHo[JIacrI{HbI rpaQura) M.M. facrnvroBa flBrrnercs HafrHo-rnanvQuraqr,ronnofi

pa6orofi vr [peAcraBrser co6ofi 3aKoHqeHHoe Ha] {Hoe r{ccneAoBarr[e ro ronfreHr{ro
pa3nLIrIHbIMLI cnoco6anau rouuoguqufi Ha ocnoBe rronlrnaKTr,rAa ur IISHII c yrnepoAHbrMr.r

HaHoHanoJIHI{TeJIflMvr 14 KoMrrJreKcHoMy I,I3yrreHLIIo rrx cnoftctn. Peuenve erofi ga1a'rrv r4Meer

BaxtHoe 3HaqeHI{e Antr pa3Br,rrr,rs xr4Mr,rqecrofi o6racrn srtauuit, npeAcraBleunofi B rracflopre

clequanbHocrr,r | .4 .7 . -Bsrcor<oMoneKynrpHbre coeAr{He Hvrfl..

flo cnoefi arryarbHocrl{, nayruofi HoBn3He, Teoperu.recKoft n npaKTu.recxofi 3Harrr4Mocrrlr

AI4cceprarlrrfl. [oJlHocrbro coorBercrByer KplrreplrrM n. 9 llonoxeHrrr o [pucyx.qeHlr[ yreHbrx

crerleHeft, yrnepx,{eHHoro frocraHoBJreHuervr llpanureJrbcrBa Poccuficrofi Oegepaquz Nq 842 or
24 cesrs6px20l3 roAa (c usnaeneHu.flMrr Lr AononHeHprrMr{), r 4zcceprarlprr4 Ha cor{cKauue yrenofi
crerIeHI,I KaHALIAaTa xlrMlrrrecKr{ HayK, a ee aBTop facrrnroe Mnpara Muxpauu Orltu
6esycloBHo 3acJryxllBaer rrpI4 cy)K 4enufl. ucrouofi yuenofi crerreHr,r KaHALrAara xlrMlrqecKlrx HayK

no creunarrbHoc ru | .4 .7 . - Brrcor<oMoneKyJr.rrpubre coeArdHe Hvrfl..
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