
oT3brB o@rrquAJrbHoro otI[oHEHTA
Ha Ir{cceprarlr{oHHyro pa6ory lllaxrvrypronofi Kaprrarrr TnuyponHbr Ha reMy

<<Cunres ll csoftcrBa rroJrrrs{uprceroHa rr corroJrr{MepoB Ha ero ocHoBe AJrfl

rrpr{MeHeH[fl, B ailAt[THBHbrX TeXHOJTOIHflX>), IIpeACTaBJreHHyrO Ha COUCKaHr.re

yueHofi creneHrr KaHAI{Aara xrrM}rqecKr{x HayK rro c[euuaJrbHocrrr 02.00.06 -
BbICOKOMOJTeKyJTfl pHbre COeAT.IHeHLIfl

Oluofi ra3 Baxuefiuux 3aAaq xr4Mr4r4 BbrcoKoMonexynrpHbrx coeAlluenufi n

[ocJreAHr{e roA6r flr.ilfr,ercfi, cr{HTe3 HoBbrx [oJrr{MepoB 14 coloJrrrMepoB, o6ra4arotqrx

3aAaHH6rM KoMnJreKcoM cBoficrn, Ha ocHoBe Koropbrx MoxHo c$opnavporarr

coBpeMeHHBre fryHrqraouzrJrbHBre Marepr{aJrbr ltfl pasrr4rrHElx orpacreff

lpoMbrrrrneHHocrr4. B cB.rr3ra c pa3Br4Tr4eM rrpopblBHblx rexHoIIorI4rIecKI,Ix

HarrpaBneuufi uorpe6uocrr s uoAo6nbrx oreqecrBeHHbrx MarepI,IaJIax [ocrollHHo

Bo3pacraer. O4norpeMeHHo c grr,rM, ocrpo cror,rr upo6reua 3aMeHbI 4etareft v. qacretrr

MeriurJrr4rlecKr{x KoHcrpyKrlnfi uaurvr w arperaroB Ha I43AeJIVfl. Lr3 [oJII{MepHbIx

KoMrro3urlr4oHHbrx Marepr4arroB u KoHcrpyKur4oHHEIx rIJIacrI,IKoB 6eg [orepl,I

sKcrrJryaraur{oHHbrx xapaKTepr4crr4K. Cyuecmyrolql4e Ha ceroAH.srunufi AeHB

TexHoJrorr,rv [epepa6omn o6rerros [oJrIzMepHoit xutvtuw. n Soprr,rondHVtr. uzgetutit

croxnoff reoMerprlu c [oMorqBro aAAr,rrr4BHrrx no.[xoAoB [o3BoJI.[rcT ycflelrrHo

peruarb rrocraBJreHHbre sa4a'tw. Cpe4ra [epc[eKTkIBHbIx MareplaarloB,

nepepa6arErBaeMbrx MeroAoM 3D-ueuaru, oco6oe Mecro 3aHI,IMator

nonueQupKeroHbl, Koropbre coqerarcT B ce6e BErcoKr4e Srasraro-rraexaHraqecKr4e

csoficrsa c repMocrofirocrrro, ornecrofirocrbro Ia yctofi.rwBocrblo K aI'peco[BHbIM

cpeAaM.

B cn.asr4 c BbrrrrecKa3auubrM, Ar4cceprarlnonnafl. paiora Illaxrwypsosofi K.T.,

Koropaa flocB.firrleHa cfiHTe3y v [syqeHrrro cnoficrna uomaeQnpKeroua il cofroJr]IMepoB

Ha ero ocHoBe, .f,BJIreTc-rI aKTyaJIbHbIM I4 [paKTr,IqecKI4 3HaqI4MEIM IOJIHOIIeHHBIM

3KcfrepEMeHTaJrbHbIM ,IccJIeAoBaH[eM, orHoc.fiutrr4Mc.rr K o6racrz cI4HTe3a

BrrcoKoMoJreKyJrflpHbrx coeAl4uenuft, [onl4MepHoro Marepr4ruroBeAerrifl. tr [ory/qeul4.r

[oJruMepHbrx Marepr{aJroB c 3aAaHHbrM KoMlJreKcoM Susraro-naexaur,rqecKr4x,

TepMI4rrecKI,Ix I4 TexHoJlor[qecKzx crofictn, o6ecne.{IaBaroulldM I4x rIpI,IMeHeHI4e AJL

aAAr4Tr4BHbrx rexH olorzfi .

C ro.rKu 3peHr4a nay.rHofi sHarrr4Mocru rr HoBr4sHrr, pa6ora [laxuypsonofi K.T.



BHocr{T 3Haq[Ter6H6rfi BKJTaA B perrreHr4e rrpo6ireMbl co3AaHI,Ix oQSexruBHbIx MeroAoB

cr4HTe3a nonno$upKeroHoB r4 rax colonl4MepoB c 3aAaHHbIM KoM[JIeKcoM csoficrs z

Bo3MoxHocrbro rax peryn[poBaHr{r. Aaropou BrrepBbre paspa6oraubl oreqecrBeHHble

noJrr,rMepHbre Marepr,rElrrbr [epcIIeKTI,IBHBIe Ailfl 3D-ne.raru Ha ocHoBe

nonue$rapKeroHoB pir3rrrrrHoro xlrMl,IqecKoro crpoeHl4.rl rn corroJllaMepoB Ha t4x

ocHoBe, B rIacTHocTI4, pIccJIeAoBaHbI paHee He I43yrIeHHbIe co[OJI[3oI4pKeTOHbI OCHOBe

1,A-gurugporcu6engora v 4,4'-gwrugporcra4z$eHr4ra, cI4HTe3IapoBaH HosHf

MoHoMep Ha ocHoBe repe$ranorJrxnopr4Aa v 4-xnopAra$euuncynr$oua, c

r4c[oJrb3oBaHlleM Koroporo cr4HTe3r4poBaH6r conorueQlapKeroHrl t4 t43ytIeHLI t4x

Srasur<o-xl4Ml4qecKl,Ie, MexaHr{qecKr4e v repMraqecKl.,Ie csofictna. Or4emHo

ueo6xo4uMo orMerrrrr qacrr pa6oru, [ocBrrrleHHylo I4ccneAoBaHl4to repMl,Iqecrofi n

TepMooKr,rclurenurofi AecrpyKrlr4r{ craHTe3r4poBaHHblx nonueSrape$rzpxeronon v

conoJrraMepoB MeroAoM ra3oBofi xpouarorpa(puu c uctIoJIb3oBaHlIeM opl4rl4uarlruoft

[[ponilTlr.recKofi luefirn, $amuuecKr,r, MoAeJrupyroqeft TepMI4qecKI4e [peBpaIrIeHIa,

rroJrr,rMepoB npu reMneparypax flepepa6orxn MeroAoM 3D-neqarr4, 14 ycraHoBJIeHI,Iro

KI,IHETfiIIECKI,IX XAPAKTEPI4CTI4K IIPOqECCOB TEPMI4qECKOTO PA3NO)I{EHI,I.'I

nonue$vpKeroHoB B 3aBracuMocrra or r,rx crpyKTyprr L{ ycronufi [oJrfreHI4.,I.

,{onorHIateJlbHo orMeqy, qro rexHororuqecKarl u ttpaKTrtqecKafl 3Haql,IMocrb

lpoBeAeHHbrx r4ccJre4onanufi 14 [onyqeHubrx peynrTaroe o6ycloBJleHa reM, qro

aBTopoM BIIepBEIe [poAeMoHOTpI/tpoBaHa Bo3MoxHocTb [pI4MeHeHI4.[

n onue (pzpKeroHoB r4 c orroJrr{M epoB H a o cH oB e 4,4' - guru yporcra4ra Q e Hura B Kaqe crBe

Marepr4iuroB Anf 3D-ne.{aru, kr3p.elrvfl. t43 Koropbrx rro Szsraro-uexaHl4rlecKlaM

cnofi crsaNa He ycryrrarcT JrrrrbeBbrM.

Oqenrca coAepll(aHlrfl Arrccepralluu, ee 3aBepueHnocrl{ :

,{zccepmqraoHHa.rr pa6ora Illaxrraypsosofi Kauurrr Tzrrayponnbl rlocrpoeHa rro

TpaAr,rrlrlonnofi cxeMe v cocror,rr rrs BBeAeHr4.rr, Jrr4TeparypHoro o6sopa,

oKcflepr4Meuranrgoil qacrra, o6cyx4eHr.a pe3yJrbraroB 14 3aKIIIoqeHIrfl, rAe

c$opuynzpoBaHbr BbrBoAEr no pa6ote. ,{uccepra\14fr I,I3JIoxeHa Ha 129 rtucrax,

coAepxfir 39 pucyrrKoB t4 16 ra6nzu. Br6nraorpa$u.reu<rafi cnzcor srrro.raer 243

HaI,IMeHoBaHufi,. Pa6ora :r.aflficana rrerKI4M I{ ,oHEIM .fl3LIKoM, [pI{HuI,InI4arIbHbIx

3 aM eqaHr,rfi r< oS opnaireHlrro Ar,r cceprau ww Lr aBr ope$ ep ary H e lrMero.

OcHosHrre pe3yJrbrarbr, roJryqeHHbre Illaxrr,rypsonofi K.T. s xoAe BbrrroJrHeHr4.,r



ruaccepraul,Ill, I43JIoxeHbI B 8 ue.IarnHx pa6orax, lt3 HI,IX 3 crarsw - B xypHutax,

peKoMeHAoBaHHbrx BAK Muno6pHayrra PO u3 crartu - B I43AaHr flx,r\pr'rr pyeMblx B

HayKoMerpr4qecKr4x 6asax Web of Science u Scopus, aBropoM [oflyqeHo 2 nareura

u 1 ncepoccuficrofi xoH$epen\Lrflx. AnropeSepar v ony6rnroBaHHble pa6omI

rr oJrH ocTbro oTp uKaroT o cHoBHo e coAepxaHl4 e AI4cc epT a\v11.

Bo sse4esss lllaxrvrypsonofi K.T. onpeAeJreHbr rlenla v sa4a'uv I4ccJIeAoBaHI4r,

o6ocnosaHa aKTyulJrbHocrb, tr,ay.lrnafl, u flpaKTraqecKa.,I 3HaqLIMocrLI pa6otrr. Ha

3arrlr4Ty BsrHeceHLr [recrb ocHoBHbrx noloxeuufi, Koroprle coorBercrByror

locraBJreHHofi qelu I4ccneAoBatrfl, rr KoHKperHErM 3aAaqaM, a raKxe orBeqalor

aKTyarlbHo crtl v [paKTurI ecrofi gn a.II4Mo crl4 p a6oru.

B nepnofi rJraBe pa6orrr rpeAcraBnen no4po6suil u o6tenauufi lrareparypnrrft

o6sop, B KoropoM otll4caHbr r{3BecrH6le K HacroflrqeMy MoMeHTy cnoco6rr cI4HTe3a

apoMarr4rrecKr,rx roMo- Lr cononne$r,rpKeroHoB c pasruuuoff apxuterrypofi t4

cocraBoM ocuonnoft qe[r4 ra 6oxosHx 3aMecrr4r:erefi MeroAaMI4 nyxneo$uJlbHoro I4

enerrpo@r,rJlrHoro 3aMeIrIeHVg, c AerarIbHbIM o[r4caHl{eM xI{MI4rrecKI4x pearqzfi u

ycnonzfi r4x rrpoBeryeHvrfl,, a raKxe pffAa ceofictr, cI4HTe3I4pyeMBIX rIoJIHMepoB I4

co[oJrraMepor. flpar<u4qecKr4 Bce o[r4caHHbre rrolrr4Mepbl I4 corrorll4Meprl paccMorpeHbl

c roqKz 3peHn.[ Bo3MoxHocrtr rn [epc[eKTl4Bnocrr4 rtx [epepa6orrr, B qacrHocrl4,

MeroAaMr{ aAAr{Tr,rBHbrx rexHororufi c npr4MeneH[eM 3D-npraurl4Hra. OtAelruo

paAcMoTpeHbI HaKo[JIeHHbIe K HacTo.f,[Ieivry MOMeHTy JII{TepaTypHbIe AaHHbIe o

nepepa6orre nrr6panHoro Klacca o6serron MeroAoM 3D-ne.Iatu: uocroftHuu

HaHeceHr,reM paclnaBneuHofi norunaepuofi HlzTLI Lt oeJIeKTI4BHrIM na3epHEIM

c[eKaur4eM. florasano, rrro, peruarour4rrara SarropaMr4 rtpr4 [epepa6orre [onI,IMepoB

MeroAaMr,r 3D-ue.raru -f,BJlflrorc"fl: crpyKTypa MonoMepHoro 3BeHa [oJIHMepoB 14

cocTaB co[oJrvMepoB, r4x TeM[epaTypBr flIraBJreHfifr.uKpvrcT€[JrJII,BaIII4I,I, MoJIeKyJI.rIpHo-

MaccoBrre xapaKTepracruKur, TeM[eparypHbre ycnoBrax $oprvroBatr4fl., pa3Mep ra Sopnra

qacTI4rI lloporuKa, a raKxe cKopocTB }r MorrlHocTb Jra3epa IIpI,I ceneKTI4BHoM JIa3epHoM

CNEKAHIAI,I.

SrcnepaueHTarrbHa.f, qacrb pa6omr rpaAr{rlr4oHHo [peAcraBJIeHa no nropofi

rJraBe Ar4cceprarluu. Asrop uo4po6Ho orrr4cbrBaer Mero4r4nr4 r4 ycJroBr,rf, clrHTs3a

nomas$raps$npxerona v conoJrr4MepoB Ha ero ocHoBe, xapaKTepra3yer Bce



r4crroim3oBaHH6re B pa6ore r4cxoAH6re BerrlecrBa r4 pacrBopI4TeII[. Ot4emno o[I4caH6I

Susuuecxue w, $uzuKo-xr4Mr,rqecKr,re MeroAhr r,rccJreAoBanufl, nrt6paunux o6tertoe, a

TaKxe MeroAbI ortpeAeneHl4fl TexHoJrorr4qecK[x csoficrn flopolrrKoB

cr{HTe3r4poBaHHbrx noJrr4MepoB vt conoJrr4MepoB, MeToAbI IIpuroToBJIeHr4e

craHAaprHbrx o6pasqon 4ru ucnrrraHrafi. Baxno, r{To B pa6ore vc[oJIb3oBaHbI

cTaHAapTn3oBaHHbIe MeroAI,IKI4, rITO tIO3BOJIfleT rrpOBOAI4Tb KOppeKTHOe CpaBHeHI,Ie

rronyqeuHbrx pe3yJrbraroB. B rIeIroM, gKcnepr4MeHTir.rlbHa.fl qacrb AI4ccepraunl4

lpou3BoAtlT BTIoJIHe xopouee BnerrarJreHue flo o6renay lr Aer€LrIIa3alqlz,vt [po[rIcaHHLIx

cvHTerr4qecKzx noAxoAoB, a raKxe rnanra$zql4poBaHHoMy ru6opy t4 ypoBHIo

coBpeMeHuux SueuqecKr,rx u Sra:uxo-xr4Mr4qecKl4x MeroAoB LlccJreAoBarkrfl,.

Tperrn rJraBa Aracceprarluonnofi pa6omt flocBrlrleHa o6cyN4eurro

floryqeHHbrx aBTopoM pe3ynbraroB lrccJreAoBaHu.s. Jloruxa [ocrpoen[.a eroil qacrl,I

pa6orrr 3ilrroxeHa B pa3Aene 3 .7 w [oArrprHeHa seo6xoAl4Mocrl4 BbIflBJIeHI4 fl. Bltt4flHt4fl

yclonzfi craHTe3a Ha peonorl4rlecKlze, TepMr4qecKl4e Lr SnsIalco-rvrexaHl4IlecKl4e

csoficrsa uonne$upeSnpxeroHa v ero colorrr4MepoB c ueJlbrc floryqeHl,Ifl,Mutepvura,

[prrMeHilMoro B 3D-ue.rarz.

frasa cocror4T r,r3 Tpex ocHoBHBrx pa3AerroB, [ocB.,IueHurrx (1) o[TI{MI,I3aIIVI4

MeroAr4Kr4 cr4HTe3a nonzeSrzpKeroHa, perynr4poBaHlato ero peonon4rrecKux

xaparTepr4cruK, r4ccJreAoBaHr{ro B[n4flHr4fl MoJreKyJrllpttofi Maccbl Ha repMl{qecKl4e I4

Srasur<o-rr,rexaHzqecrze cnoftcrBa u Brrvtfllarrfr. ycnonrafi cuHTe3a Ha pa3Mep vacrI4II

roporuKa roMorroJrr,rMepa; (2) cwnesy u cnoficrBaM conorneQrpKeroHoB Ha oeHoBe

1,A-gurwgporcu6ensoJra r,r 4,4'-yurugporcra4ra$eHzrra; (3) cnHresy HoBoro MoHoMepa

Ha ocHoBe repeQranounxnopu ga u  -xlop.uuQenuncynrQoua I4 conoJlt4 MepoB Ha ero

ocHoBe.

Crpyrrypa Bcex cr4HTe3rrpoBaHurrx [oJrr,rMepoB ]I corIoJIItMepoB [oATBepxAeHa

MeroAoM I,1K-cuerrpocKo[rar.r. Tepuoxuu[qecKze ceoficrsa o6tertos I{3yreHbI

MeroAoM ara$<peperulr4iurbHo-cKaHr4pyrouefi ranopl4Merpl4la.

B orAeJrrHErx pzrcAeirax AJm KaxAoro o6rerra HccJleAoBalrtlr,fr. otrvcana

artpo1aqux uplrMeHeHra, ero B 3D-ne.raru MeroAaMfi nocrofinoro HaHeceHl{.f,

pacnJraBJrennofi noJrr4MepHoftr.utu r4 ceJIeKTI,IBHoro na3epHoro cneKaHr4.fl.

,{raccepraHToM BLrrroJrHeH gHa.rfiremnrrfi o6reu oKcrrepr4MeHTaJrbHbrx

I4ccJreAoBaHrafi no no46opy onrr4MrrJrbHrrx ycnosufi cr4ure3a v r43yqeHr4lo cnoftcre



cuHTe3a repMo-, orHe-

KOHIIeBbIe TZLIIO| eHOBEIe

[oJrraMepoB, coAepxaql4x

MaKpoMoneKynrpHofi uenn

lonr43$r4pKeroHoB vt ux corroJrraMepoB, rrora3aHa Bo3MoxHocrb HarlpaBneHHoro

r rvAponr,rrprqecKrr ctoftrcux

rpylrrrr. PeryrupoBaHil e AJII,IHrI

cr4 HTe3r4pyeMbrx uonueQnps(pupr<eroHoB rpoBeAeHo BapbpIpoBaHI{eM coorHoIIIeHI4-,I

r4cxoAHbrx MoHoMepoB vt BBeAeHrreM uoHoSyHKIII4oHttrIrHoro peareHTa.

Oxaparrepr43oBaH [oflyrreHHnfi px4 nourao$npoQrapxeroHoB, II rloKa3aHo, qro [pI4

yBenLIqeHrIa B pearqrouHofi cpe.qe zg6rrtra 4,4''guSrop6eHso$eHoHa

MOJIeXyn.'IpHafl MaCCa [pOAyKTOB CHVDKA9TCfl,, 3aKOHOMepHO CHI4XaeTCfl l4){

TeM[eparypa creKJroBaHr,r.,r, rtpIa 3ToM, na6mo4aetcx yBerI4qeHI,Ie reM[eparypbl

rrJraBJreHr4fl, ri KpvtcrarrJrr43arlrlra. O4uaro, o6a reM[eparypHLlx ilepexoAa cMeIIIaIorc,

s o6racrr noBbrrueHHrrx reMrreparyp He rporopqrloHuulLHo Apyr Apyry. B npoqecce

uepepa6orru raKr4x flonlrMepoB 3Haqr4TerbHa, pa3HI4IIa sHa.reHnfi TeMrleparyp

IJIaBJIeHI,II pt KpI4CTiIIInV3A\I[rr. IO3BOJITeT CI4CTeMe HaXO.4I4TC.U B COCTOflHI,I]I

flepeoxnaxAeHHoro pac[naBa AJII{TeiIbHoe BpeMr, qTo ynyq[aeT cTpyKTypy 14

ceoficrsa Qopnar,rpyeMoro v3rerrutff. ,{rx cuuresprpoBaHHblx tloJlligQIape$npreroHoB

floKa3aHo, qro c yMeHbIIreHpreM MoJler<ynapnofi MaccBI (TexHoJlorplqecKoe oKHo))

uepepa6orKr4 cyxaerc;l.

B qenrx yflyqrueHr4, TexHoJroruqHocrr4 cHHTe3I4poBaHHbIx o6texroe w c

yqeroM 3aKoHoMepnocrefi, BErrBJreHHbrx rrpv rt3yqeunfi ct4HTe3a roMofloJllaMepa,

aBTopoM npeAlroxeHo nepefiru K conolue(pr4pKeroHaM c Sparrraentanara 4,4'-

Ar4ru4ApoKcu4raQenrana. ,{anHoe HalpaBneHr4e I4ccneAoBaur4r oKa3aJIocE

o[paBAaHHbrM, [ocKoJrEKy yAilrrocb cHHTe3r4poBarb corIoJII4MepEI, o6laAaroque

cxoAHo BbrcoKlrMr,r Qr,rsurco-rraexanr4qecrr4Mrd csoficrsaNll4 14 xapaKTepl43yrcIlll4ec.a

MeHrITII,IMLI 3HaqeHVrMu crertenz KpI4crtlJIJII4qHocrI4. Aeropoira rloKa3aHo, qro

cr..rHTe3r4poBaHHbre co[oJrr4Mepbl o6la4aror srrcoroft TepMocrofirocrrro w

rIpHMeHr{MBr AJr.[ [oJryqeHra.,I KarrecrBeHHbrx wz4uruit MeroAoM 3D-npuurl4Hra.

Cunreg HoBoro MoHoMepa Ha ocHoBe repe$mnol4nxJlopl4Aa v 4'

xnop4raQeuuncynr$ona rpeAcraBJreH B pasAeJle 3.3 ALIccepraIIIrI,I. Mononaep

pacTBopreTc.fi Bo MHoH4x floJrflpHbrx t4 He[oJrrpHErx pacTBopI4TeJI.,x, coAepxl4T

peaKrlraoHuocnoco6urte raloreHoBrre KoHr{eBbIe rpyflrrbl, 14 coloJII4MephI,

cvHTe3r{poBaHHbre aBTopoM c r4c[oJr63oBaHI,IeM AaHHoro MoHoMepa .f,BJl.flloTc,

KprrcrturJrr4qecKzMr,I H o6ra4aror AocraroqHo BErcoxofi repuocrofi roctrro. Orueuy,



qTo AaHHOMy HarlpaBJreHr{rc B pa6oTe y,ueneHo AocTaToqHo cKpoMHoe BHI{MaHIae, qTo

lo3BoJrf,eT roBopr,rTb o noTeHrlr4ure v [epcneKTr4Bax [poAonxeHl4f pa6oT B AaHHoM

H ayqHoM Harrp aBJreHrrrr.

B 3arc.nroqeHrrn pa6oru aBTop Qopuynupyer BbIBoAbI, Koropble tlorlHocrblo

oTpaxaror pffiylrbrarbr BbrrroJrHeHHoro r4ccJreAoBaErtfl kt cooTBeTcTByIoT

[ocraBJreHHErM 3aAaqaM, a raKxe r4Meror HayqHyro fi rrpaKTzqecKyro 3Haql4Mocr6.

Pa6ora BEr[oJrHeHa aBTopoM caMocrorreJrbHo u flpv He[ocpeAcrBeHHoM eey,+.acrvrt.

CAeraunrre no pa6ore BErBoAEr.flBJr.,rlorcfl KoppeKTHbrMt4 lr o6ocnosaHH6IMI4. Erqe pas

orMerry, uro pa6ora BbrrroJrHeualr,a BbrcoroM HayqHoM ypoBHe. Srcuepr,rnreHT€ulrHble

AaHHbIe noryrreHbr c r4c[oJrb3oBaHl4eM coBpeMeHHEIx Quruuecrux rn Qusrar<o-

XI4MI{qeCKI4X MeTOAOB I4CCJIeAOBaH[fl .

,{racceprauvouHiu{ pa1oracoorBercrByer racropry cleqLlzlrlrHocrw02.00.06 -
BBrcoKoMoJreKyJr.rrpHbre coeAr,rHenflff no @opnryJre rr. I <<cuu:reg owlroMepoB, B psAe

cryrraeB crreqlraJrbHrrx MoHoMepoB, IIoJrI4MepoB 14 co[oJl[MepoB) ra n. 5 ((cI4HTe3

unoro$ynKrlr,roHnrrbHbrx [oJrr{MepoB r4 KoM[o3r4ToB, I{HTeJIJIeKTyULJIrHrIx crpyKTyp

cr4x [prrMeHeHr4eM)), a raKxe uo O6nacrr{ r4ccJreAoBaHIZ, n. 9 <qeleualpaBneHHa,

paspa6orra rroJrr4MepHbrx Marepr4aJroB c HoBbrnru Synrqt4flMt4I4 I4HTeJIJIeKTyitrIbHbIx

crpyKTyp c ilx [pEMeHeHueM, o6ra4aroqux xapaKTepucrI4KaMI,I, oflpeAeJl.filourlMl4

o6racru I4x I4crIoJIb3oBaHr4, B 3avHTepecoBaHHblx orpacnrx HayKLI u rexHI4KI4)).

[uccepraqrrfl He Jrrr[reHa HeAocrarKoB, cpeAr,r Koropblx ueo6xoAl,IMo orMerI{TB

cJreAyroql4e:

l. B HraBe 3 na pHcyHKe 19 rpeAcraBneHbr pe3yJrbrarbl

TepMorpaBr4Merpr,rqecKoro anaJrur3a o6pasqon fP3K. I4s pwcynKa BI{AHo, trro KpplBa.f,

2 coornercrByer qr,rcroMy rronvMepy, B To BpeMfl KaK KpLtBaa 1 xaparrepl,I3yercf,

Htull/IrlfieM (cTyIIeH6Kil)) [OTepI{ MaCCbI, qTO rOBOpt4T O H[UII4qI4H BTOpOTO KOMIOHeHTa

B cocraBe o6rerra HccJreAoBanr4fl. c reMfleparypofi r<uueun.rl oKoJIo 220'C. flpu erou,

TeMleparypa Haquta AecrpyKrlr4t4 Ha rpranofi I cuerqena s o6racrr 6onee HV3Kt4x

TeMrreparyp, qro roBopr4T o naenrurefi TepMocrofirocru ororo o6rerra.

2. B pa6ore rpr,rBeAeHbr rrararpo$ororpa$uu naopQororrau uopollrKoB

cr4HTe3r,rpoBaHHbrx nonueSups$upreronon Ha ocHoBe 1,4-guruaporcu6engora rI



4,4'-gu$rop6eHso$eHoHa (pracynox 25), oAHaKo, B 3Kcrlepl,IMeuramuofi qacrl,I

onucaHr4e AaHHoro MeroAa ra npu6opuofi 6asrr orcyrcrBylor.

3. B t::rase 3,wacrp.78, nropoft a6zaq, aBropoM AonyqeH [oBrop B reKcre.

4. Ha crp. 94 aBTop ,qenaer KoJrr,rqecrBeHHoe cpaBHeHVe [potluocrHblx

xapaKTepr4cTr,rK cr,rHTe3r,rpoBaHHbrx conorzsSrzpKeroHoB c APYrr4Mr4

B 3D-ue.raru:cyrrepKoHcrpyKrlr,roHHbrMr4 rroJrr4MepaMr,r, I4crIoJlb3yeMble

uonuQeuzneHcynr$oHoM vr nonne(pupr4Mr{AoM, He yKEt3EIBtuI ccbIrIKI4 Ha

nr4TepaTypHbre r4cToqHuKr4, rAe orlrlcaHbl AaHHbIe xapaKTepvcTl4Ku.

5. K coNareHr,rrc), n pa6ore Marro yAeJreHo BHVMaHVI r4cclreAoBaH?Iro crpyKTypbl

ra naop$onotkrv o6pasqon, c$oprravpoBaHHbrx MeroAaMI{ 3D-ue.raru, lITo MoxHo 6uro

6rr cAeuarb c floMorrlrro glreKTpoHHoft ruxrpocKotll4la Ha rroneperrHblx cpesax I{JII4

cKoJrax o6pasqor. Xorerocr 6rr npoHnJrrocrpr..rpoBarb paccyxAeHl4.t aBTopa, a raKxe

flpvBecrra aHaJrr43 flp[poAbr 4e$exton, I,tx Kolrr4qecrBa, pacilpeAeJleHl4t rro pa3MepaM

H no o6reuy o6rerra.

BHcrasaHHBre 3aMeqa:anfl He BJrr{flror Ha o6qyro rloJloxl4Tenbny}o oIIeHKy

pa6oru r4 Hoc.rrr peKoMeHAareruHsrfi xapaKrep.

3arclroqeuue. B qenoM crrr{Ta}o, qro AucceprarlproHHat pa6ota Illaxnrypsosofi K.T.

flBilfl,e'fcfl,3aKoHrIeHHbIM HayqHbIM I4CCJIeAOBaHI4eM, B KOTOpOM OlpeAeIIeHLI OCHOBHbIe

3aKoHoMepHocrr,r cr4HTe3a nonueQrape$upxeroHoB r4 rax corIoJII4MepoB, no3BoJl*oql4e

rIoryqarb TepMotlJlacrr4qHbre rronr4Mepbr c orrrr4MaJrbHbrMu TepMI,IqecKI,IMI4,

peororvqecKuMr,r u Quauxo-rraexaHprqecKprMr4 csoficrsaMr,r neo6xo4nMblMld AJL

xa.recreeHuofi [eqarr4 3D-rasAerr,rfi. Pa6ora BbI[oJIHeHa Ha BbIcoKoM ypoBHe Lt

lpeAcraBnser co6ofi 3aBeprxeHHoe HayrrHoe r4ccJreAoBaHr{e. PesymraroM pa6oru

.rIBJI.rIerc.rr peueHr4e axryamHofi v [paKTl4qecKr4 gHa.Iur\dofi 3aAa,uv xulr.tz,v

BrrcoKoMoJreKyJrrpHBrx coe4rauenuft. Ilpnne4euuue pe3yJrbrarbl MoxHo

rlaccu$rrlr4poBarr KaK HoBBre, o6ocuonaHnbre r{ I,rMerolqlre HayqHoe il [paKTl4qecKoe

3HaqeHue Arrfl KoJrJreKTrrBoB HayqHo-I4ccJleAoBareJrbcKr4x Lt o6paeonareJlbHblx

opraHr,r3 arlufit, a raKxe Anfl npeAn purrrzfi, xr4Mr,rqecKofi up ouuIuJIeHHo crl4.

Tarzvr o6pasovr, no caoeft aKTyaJrbHocrrz, HoBlr3He, Hayqsoitu upaKTr4qecxofi

3Haqr4Mocrr4 Ar,rcceprar{proHua.f, pa6ota coorBercrByer rrrr. 9-14 <<Ilonoxeuu.a o

rrop.[AKe rrptacyxAeHr4tr yqeHbrx creueuefi>>, yrBepxAeHHoro flocrauosJreHueM



flpanrareabcrBa Poccsficrofi @e.qepaqran or 24 ceHrr6px 20L3 roAa Ns842,

npeAbflBJrfleMbrM K Ar,rcceprarluflM Ha coucKaHue yqeHofi creneuu r(aHAr{Aara HayK, H

noJrolr(eur,rrM flacflopra crrerlflrurruocru 02.00.06 BbrcoroMoJreKyJrflpHbre

coeAI4HeHIa.fl, a ee aBTop, lllaxuypsona Kauuna Tnuyponxa, 3acJryx(r4Baer

rrpr4cyxAeHufl yqerofi crenenu KaHA]rAara xxMutrecrr{x HayK.

OQuqraanrsulfi onnoseur

A.X.H., AOUeHT, npOpeKTOp nO HayKe

(DeAepa.rruoro rocyAapcrBeHHoro 6rcAxeruoro

o6pa:o nateJr bl{o ro yr{pexAeHr,rf, Bbrcruero o6paso BaHufl
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