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Kyuumona Pyc.naua Mauresuqa Ha

AHccepraIIHoHHyrc pa6ory Illaxvrypsonofi Kauuau Turuyponnsr <<Cnnre3 rr
cBoficrsa uo.nue$rapKeroHa H corroJrr{MepoB Ha ero ocHoBe AJrl rrpt,rMeHeHufl

B aAAITTIIBHLIX TeXHOJrOfrrflX>>, rrpeACTaB.reHHOfi Ha COrrCKaHrre yUeHOfi

crerleHI.I KaHAItAara xHM[rrrecKrrx HayK rro creqrraJrbHocru 02.00.06
BbrcoKoMoJreKyIqpHbre coeArr HeH rrfl

Axrya.nrHocrb pa6orrr. Ilporpecc B HoBbrx o6racr-f,x HayKH H TexHLrKH,

co3AaHr4e uz4erruir c rpe6yeuuuu xapaKTepvrcrr4KaMvr. repexoA or

TpaAlIIII4oHHbIx Marepl4€uloB K prcrroJrb3oBaHzro HoBbrx, rvtroroSyHKrlr,roH€urbHbrx,

Moryr 6urs .qocrl4rHyrbr rryreM cosnlaflLrfl, rroJrrrMepHbrx Marepu€rrroB c

BapbupyeMblM KoMIIJIeKcoM csoficrn. Hecruorpf, Ha r4Meroqyrocfl raH$opvraquro

orerlecrBeHHblx u sapy6eNnux HccneAoBarerefi B o6tacrvt cHHTe3a

apoMaruqecKl{x uorus$upKeroHoB, orrrLrMz3al\vrfl. TexHonorrrr,r [oiryqeHr4fl grktx

TIoJII{MepoB, rlo-[pexHeMy, f,BJrflerc{ BecbMa arryanruofi. B cBfl3r4 c gTr{M

Al{cceprarluoHHaf, paiora Illaxuyp:onofi K.T., flocBrrr{eHHafl crrHre3y

uonras@upsSupxeroHa vr colonr4MepoB Ha ero ocHoBe c rleJrbro [oryrreHr{f,

nonHMepHblx MaTepl{anoB c 3apaHee 3aAaHHbIM KoMfrJreKcoM SKclnyaTarllroHHbrx

croficrn, [prrMeHI4MbIx B 3D-ne.rarvr, aKTyautraa v r{Meer 6onrurofi npaKTuqecrufi

LTHTepeC.

fluccepralll4oHHaf, pa6ora BbIrroJrHeHa Ha BbrcoKoM MeroAr4qecKoM ypoBHe,

B coorBercrBkrtr c o6qeup[Hf,TbrMra peKoMeHAar\uflvtkl O6ocnosaHHocrb HayqHbrx

noloxenufi, BbIBoAoB vt [paKTuqecxofi 3HarruMocru, c$opiraylzpoBaHHbrx

aBTopoM, oflpe.{enrerc, KoMrrJreKcHbrM rro.qxo.{oM K rrccJreAoBaHlrro. Meto4rr

HccJleAoBankrfl, tloJlHocrbro coorBercrByror [ocraBJlennofi rleJr]r u 3aAaqaM.

HecouueHHbIM AocrouHcrBoM pa6oru flBrrfl.ercfl. TrrlareJrbHo crrJraHupoBaHHoe r4

BbIrIoJIHeHHoe I{ccJIeAoBaHr4e cHHTe3a nonraeQzpe$upreroua. Tax npr4MeHeHr.re

3D-nevarra,cylepKoHcTpyKrlr4oHHbrx rroJrrlMepoB B

cJroxHbrx upo6neu, peureHze Koropbrx

TexHklqecKofo 3aAeJra, KoToporo HeT

rpe6yer

ofpaHr{rrzBaeTcf, ptrAoM

o[peAeJreHHoro HayqHo-

nporr3Bo.{nrerefi aAAr4THBHoro



o6opy4oraHurfle Hanpl4Mep, He Bbrf,BJreHo Brl4fllnne pa3Mepa qacrr{rl, crpyKTypbr

rroJrr.rMepoB, MoJreKyJrf,pHofi Maccbr, [apaMeTpoB, TeMlepaTypbr v BpeMeHr4

cTIJIaBJIeH us.l cnexaHns. v r. A. Ha cBofi crBa floryqaeMrrx rae4emafi .

Als aHarrr43a nonyqeHHbrx AaHHbrx Illaxuypsoaofi K.T. HcrroJrb3oBaHbr

coBpeMeHHbre MeroAbr Szsuro-xuMr{qecKux r{ccneAoeauuit. I4nrepuperarlufl. 14

o6cyx4enue pe3ynbraroB BhrrroJrHeHbr Ha ocHoBaHur{ co6crseHHrx

gKcrrepHMeHToB z 6omruoro KoJu4qecrBa r{3yqeHHbrx aBTopoM orerlecrBeHHblx I{

aapy6exnux ny1rrurcaryuit v rrareHToB. flonoxe:aktfl., BbIHocI,IMbIe Ha 3aIrII,ITy,

BbrBoAbr u [paKTurrecKlre peKoMeHAar\uLt JrorLTrrHbr, aPrYMeHTupoBaHbr Ll

rI o JrH o cTbrc IoATB epx.u eH br p e3yn bTaT aMr4 r4c c Jre AoBaHLrfl ..

Hay.rurar HoBr{3Ha pa6omr o6ycronneHa noryqeHzeM rronuMepHbrx

Marepu€rrroB Ha ocHoBe norue$upKeroHoB, o6ra4aroqrrx KoMrrJreKcoM IIeHHbIx

cnoficrn, o6ycrannuBaroulux vrx [pr,rMeHeuue B aAAI4THBHrIx rexHoJlorurx.

Buepnrre rrpoBeAeHbr I4CCneAOBal]Idfl cr4HTe3a

uonze$upe$upxerona lrrfl
uepepa6arbrBarbcfl B v3ryenvrfl, MeroAaMr4 3D-ue.raru. Anropou BlepBbre

rrpoAeMoHcrprapoBaHa Bo3Moxuocrb rrpr4MeHeHr4, cotloJlrasSzpreroHoB Ha ocHoBe

1,4-Auruqporcn6en3oJra u 4,4' -gurlrApoKclr4rzSeuzra B TexHoJrorr.rr4 3D-ue.raru

MeroAoM nocrofinoro HaHeceHtrfl. paclnaBJresnofi rroJrr{MepHoit. ruuru. floxa:auo,

trro cprHTe3r{poeaHHrrfi Hr{3KoreMrreparypHofi uoruKoH.{eHcarluefi MoHoMep Ha

ocHoBe repe$ranouJrxnopr{Aau 4-xnop.uu$enuncynr$onaLr cnrTe3r.rpoBaHHbre Ha

ero ocHoBe coloJuEs$rapr<eroHbr .rrBJrsrorc.fl rrepcrreKTr{BHbrMu MareplraJraupr Arrfl,

3D-rexuonornfi.

Pesynrrarbr AkTcceprarluu uMeror 6omruoe [paKTnqecKoe 3HaqeH[e Anf,

co3AaHr{f, HoBbrx cylepKoHcrpyKrlr{oHHbrx [onr4MepoB Arrfl 3D-ue.rarn c

3aAaHHbrMLT TexHoJrofr,rqecKuMr{ xapaKTepI{cruKaMLT, Szsuro-MexaHurrecKl{Mr{,

TepMLrqecKLTMpr crofi crnauu.

luccepraqproHHaf, pa6ora cocror,rr lr3 BBeAeHLtfl) rryrreparypHoro o6eopa,

3Kcrrepr.rMeHT€rrrbHoit uacru, o6cyx4eHHs pe3yJrbTaToB, BbrBoAoB u H3JroxeHa Ha

129 crpaHnrlax. Pa6ora coAepxr{r 39 prcyuKoB 14 16 ra6wrg; crucoK

KOMTIJIEKCHbIE

IlonyqeHr,rs MarepuilroB, cuoco6nrrx



nr.lrep aryp hr, c o crof, rJ\Lrit prc 2 43 H ar,rM e H o B aHLrfl ..

Bo BBeAeHr{r{ aBTopoM o[pe.{eneHbr rlenu

o6ocnosaHa aKTy€LrrbHocrb, HayqHafl rleHHocrb u

pa6omr.

flepnax HraBa pa6orrr Hocur o6sopurrfi xaparrep. B uefi orpaxeHbr

ocHoBHbIe cnoco6sr cI4HTe3a ra cBoftcrBa apoMarkrqecKzx uonrzsSapKeroHoB 14

corloJlilMepoB Ha Lrx ocHoBe. llorasaHo, rrro KacareJlbHo [pl{MeHlaMocrtr

rIoJILTMepHbIx MareplralroB B TexHoJrorlru 3D-ue.raru orcyrcrByer HayqHo-

TexHrrrlecKufi saAeJI, Ilo3Bor.qrclqufi eQQexrurHo HcrroJrb3oBarb B aqtrvrkrBHbrx

TexHoJIOrI4sX CylepKOHCTpyKrIr4OHHbre [Onr,rMepHbre MaTepvurbr, B rracrHocr]r,

apoMarurrecKr4e uonueQups$zprceroHbr.

Bropax rJIaBa coAepx[T 3KcrreprrMeHTiurbHyro qacrb pa6omr, n roropofi

onucaHbl MeroAr{Krr cHHTe3a nonusSupsSuprceroua vr ero colonuMepoB c

Sparuenrarvru 4,4' - auruApoKcu.qr{ S e uura, MOHOMepa HA ocHoBe

repe$rarounxnoprAa u 4-xttopau$eHvrncynr$o:na, a raKxe cr4Hre3r4poBaHHbrx Ha

efo ocHoBe coloJrr,rMepoB. Ouzcauu Susuxo-xr4MrrrlecKr,re MeroAbr,

uctIoJIb3oBaHHbIe rrpu I4ccne[oBankru [onyrreHHbrx co- ra uomEs0r{pKeroHoB, a

r{ccJreAoBaHLrfl, I4ctroJrb3oBaHHbre B pa6ore.

trrl{poKoMy vr r<nanu$zqkrpoBaHHoMy r{crroJrb3oBaHrrro coBpeMeHHbrx Susuro-

xlrMHqecKux MeToAoB I{ccneAoBaHyIfl,, a TaKxe rro

AoKa3areJrbcrBa crpyKTypbr Bc ex o 6reKros uccJreAoB alufl,.

y6e4r,rrenbHocrr,r

Tperlx HraBa A?Icceprarlzounofi pa6orrr <O6cyN4eHr4e pe3ynbraroB)

nocBrrrleHa pe3yJlbraraM co6crnegHbrx uccne,{osaHufi .

B neprofi , .acrtr tperrefi rJraBbr paccMorpeHo BJrr{f,Hue 6rornponaltrfl

KoHIIeBbIx peaKllrloHnocuoco6nrrx rpyrl[ Ha csoficrsa crrHTe3upoBaHHbrx

nonzs$ups$npxeroHoB. YcraHosreHo, t{To B Karrecrse 6roxzparopa KoHrleBbrx

rl{Apo KcI{JrbHbIx rpyrn qer e c oo6pa3 Ho ucrr oJr b3o BaHLre 4,4' - gu$rop6 ena o S eHoH a.

Xorenocr 6u orMerl4Tb, lITo npr,rMeHeHr,re ras6rrma Ar{ra[oreHco.qepxarqero

MoHoMepa [o3BoJlfler o.qHoBpeMeHHo 6roxuponatr KoHrleBbre rlrApoKcuJrbHbre

14 3AilAqU r4CCneAOBAHLrfl,

lpaKTLIqeCKa{ 3HaqHMOCTb

raKxe Apyfr,re MeroAbr

3rcuepuueHTtrJrbHafl rracrb AI,rCCepTarIHrr [por{3BoAr{T xopouee BilerraTfleHr{e IIo



fpyrnbr eS$errznuo peryJrr4poBarb MoneKyJrf,pHylo Maccy

ltonus$HpsSupreroHa, lto3BoJlflfl rtoflyr{arr noJrr4Mepbr c 3apaHee 3aAaHHbrMr{ r{,

qro BaxHo, Boclpol{3BoAkrMhruz cnoficrBaMrr. llorasano BIrurflHue MoJreKyJrflpHofi

Maccbl rIoJIrIMepoB Ha pa3Mep qacrurl [oporuKa, chrrD recrb u HacbrrrHyro

IJIOTHOCTb,.f,BJIflK)IIktXC. OCHOBHbTMI'I KpLrTepLIflMU An' rroJrr{e}Jl4fl, KaTIeCTBeHHbIX

3D-uzyetuit. Mero4ol,t uocrofinoro HirJroxeHra{ paclJraBneHnofi uoruuepnofi

HIITLI [oryqeHbl o6pasqu, Koropbre rro cBor4M Szsur<o-uexaHr4qecKr,rM

xapaKrepI4cruKaM He ycrynaror 3apy6exnolury aH€rJrory PEEK Victrex MapKr

450P.

Bo eropo it'tacru pa3Aena aBTop npeAcraBJrf, er cr{HTe3 couonzeQrapKeroHoB

Ha ocHoBe 1,4-gurugpoxcu6eu3oJra u 4,4'-4urraApoKcr44rz$enura, olrragaroIr1r4x

KOMTIJIeKCOM SKCIIJIyararIr4OHHbrX XapaKTepHCTr,rK, fro3Bon.f,rorqux oTHecrr,r ux K

HoBbIM 3D-uarepuaJlaM. OrpaxenHble B Aauuofi vracru pe3ynbrarbr HccJreAonauuitt

coAepxar cBeAeHI{f, o ceoficrsax couonusQ[pKeroHoB c pa3[rrtrHbrM

coAepxaHuerr 4,4'-glarl4ApoKcra4raQenrua. Craure3r4poBaHHbre corroJrrasSupxerourr

xapaKTepl43ylorcfl 6oree HLI3KlrMr{ 3HaqeHr4rMkr KpLIcTiIJIJII{qHocrr{ rlo cpaBHeHr4ro

c roMorIoJII{MepoM, tITo rro3BoJrrer [oryqarb 6olee KaqecrBeHHbre krcAelrvrs.

MeroAoM uoclofinoro HaHeceHI4rI pacilnaBJreuuofi :ntrrvr. Cnegyer raKxe

orMerl{Tb, rITo ((Harle}IaraHHbre> o6pa:qrr conoraeSr4pKeroHoB rro yrtpyro-

lpoqHocrHbrM csofi crsaM He ycryrraror JILITbeBbrM.

Tpemx qacrb rJIaBbI <O6cyNgeHr{e p$yJrbraroB> rocB.f,rueHa cuHTe3y

MoHoMepa nosofi crpyKTypbl, uccJreAoBaHbr ero repMkrqecKue csoficrna v

cuoco6Hocrr pacrBop;lTbcr KaK B opraHlrrrecKux, TaK Lr B HeopfaHrlqecKllx

pacrBopzreJrrx. florasaHa Bo3MoxHocrb [oJryrreHlr.f, noJrr{MepHbrx MarepzalroB

nosofi crpyKTypbl Ha ocHoBe AaHHoro MoHoMepa c 6olee Hr{3Kr{MLT 3HaqeHr.rrMu

cTeleHrr KpLI cTtrJrJrHqHo cTH.

Brtno4u pa6orur KoppeKTHbr, coorBercrByror rrocraBJreuHbrM 3aAaqaM,

TIoJIHOCTbTO OTpaX(aIOT pe3ynbrarbr BbrrroJrHeHHoro uccJreAoBa}lvrfl., zMeror

HayqHyro v [paKTr4qecKyro 3Haqr4MocTb.

Anrope$epar coorBercrByer ocHoBHoMy coAepxaHuro Aucceprarlrlu.



fiuccepr aqr.rf, xop oruo crpyKrypr.rp oB aua u o S opMJre H a, M arepr{an r43JroxeH

flCHO I4 JIE|KO IIHTACTCfl.

foc'ronepHocrb pe3ynbraroB pa6o'ru He Bbr3brBaer couseuuft.

3rcnepIarureHTaJlbHble AaHHbIe nonyr{eHbl c rlctloJrb3oBaHrIeM coBpeMeHHbIx

MeToAoB I{ccJleAoBaHkrfl., rpaMoTHo no4o6pausl kr HcloJrb3oBaHbr H3BecTHbre

MeroAbI tlccneAoB aHLrfl crpyKTyprr z csofi crB rroJrrrMepHbrx MarepaaJroB.

Pa6ora Illaxruypsoaofi K.T. AocraroqHo rx[poKo aupo6zpoBaHa)

pe3ynbrarbl HccJleAoBaHrzfl. rrpeAcraBJreHbr Ha poccuficxzx v MexAyHapo.{Hbrx

HayqHblx xon$epenqutrx. llo reMe Aprccepragr ouy6lzroBaHo 8 [errarHbrx

pa6or, rI3 HI4x 3 crarru - B xypHaJrax, peKoMeHAoBaHHbrx BAK Mzno6puayKvr

P(D, 3 crarbLl - B HayKoMerplaqecKux 6asax AaHHbrx Web of Science u Scopus,

[onyqeHo 2 IrareHTa. fly6tuxaquu rroJrHocrbro orpaxaror pe3yJrbrarhr

I4ccneAoBalouit.

Bce BbIIrIecKa3aHHoe, HecoMHeHHo, MoxHo orHecrLr K Aocror4HcrBaM

pa6oru.

OAuaro xoreJlocb 5u B KarIecrBe saNaeqaurzfi BbrAenr4Tb cneAylorru4e

MOMCHTbI:

1. B 4uccepralll{osuofi pa6ore He rrpraBe.{eHbr 3:aal'enr4fl MoneKyJrf,pHbrx

Macc, cI4HTe3I4poBaHHbIx nonusSraps$upreroHoB B 3aBucrrMocrz or ras6Hrra

Al{ranoreHcoAepxaulero MoHoMep a- 4,4' -guQrop6eH:o$euona.

2. Bce cLrHTe3br rrpoBoArrJrlrcb B 4zQenurcynr0oHe, r{HTepecso 6uno 6u

npoBecrl,I cI{HTe3 couorue$upKeroHoB c 6ouee nusKofi creleHbro

KprrcTannr4r{HocTr.r B p a3 Hbrx afl poToHHbrx pacTBopzTenfl x.

3. Heo6xognuo 6uro rpaBecrlr AaHHbre ryp6uguwerp[qecKoro

TI4TpOBaHH[ Alrfl. IIOJIHO|O Cy)KAeHr4fl O [OryrreHr4r4 coiloJrr4MepoB, a He cMecr{

roMorIoJrr4MepoB.

4. rlp, rrreHzrl Ar{cceprarlur{ u anrope0epara 6stu o6napyxenu

HE3HAIII,ITEJIbHbIE TEXHI4qECKI4E OTCqATKI{.

CAenaHnrre 3aMerraHr4fl He 3arparuaBaror ocHoBHEre noJroxe:rt:as. pa5orur u ne

oHHXaIOT ee IIeHHOCTU; AI,4CCepTaIII,Ifl flBIrfleTgfl, 3aKOHrIeHHbrM UCCJreAOBaHpreM, B



KoropoM pa3pa6oraHbl rIoJIrIMepHhIe Marepr,r€urbr c KoMlJreKcoM npaKTr4rrecKr4

BaxHbIX cBoficrB, I43yqeHhI 3aKoHoMepHocrr,r r4x o6pa3oBaHr{fl r4 oco6eHHocrr,r

crpyKryp u o fi op ra HLrc a\LrLr.

luccepraquoHHatr pa6ora Illaxrvrypsosofi K.T. BbrrroJrHe*a Ha BbrcoKoM

HayqHoM ypoBHe kr coorBercrByer [acropry c[erlu€rJrbHocru 02.00.06

BhIcoKoMoJIeKyJIflpHbIe coeAuHenLrfl rlo rr. 2 <<Cuure3 oJILIroMepoB, B ToM ru4cre

cnelluanbHblx MoHoMepoB, cBr3b ux crpoeHzf, r{ peaKr{r4osnofi cnoco6Hocrv.

Kararfls v MexaH]I3MhI peaxqzfi [oJrrrMepr{3arJr4pr, conoJrLrMepuzal\vv Lr

IIoJII4KoHAeHCAIIHI4 C [pLIMeHeHLIeM paA]IKanbHbIX, uOHHbIx u kIOHHo-

KOOpALIHaIII4OHHbIX LIHI4III{aTOpOB, I4x KI{HeTIIIKa LI AuHaMLna. Paspa6orxa HoBbrx r{

ycoBeplueHcrBoBaHze cyulecTByrorrlHx MeToAoB cr4HTe3a nOJTHMepOB U

nonHMepHblx Sopr> kr rI. 9 <<I-{enenanpaBJreHHaf, paspa6orra uoJrr,rMepHbrx

HoBbrMH $yHxqrarnrz kt r4HTeJrJreKTyuurbHbrx crpyKTyp c vtx

VXo6na4arouux xapaKTepr4cr r4KaMLt, olpeAeJrsrorrluMrr o6 tacru

B 3auHTepeCOBaHHbIx oTpaonf,x HayKLI H TeXHLIKU).

Pesylrrarona pa6oru rrBIrflercfl perxeHr{e saNHofi 3a1arilr aKTyanbHoro

Ha[paBJIeHLT, B xLrMuu E TexHoJroruu BbrcoKoMoneKyJr.[pHbrx coeA v*telnuit .

IIo csoefi arryalbHocrrl, HayqHo-flpaKTr4qecrofi sHa.ruMocrr{ H HoBr43He

AHcceprallzoHHa, pa6ora coorBercrByer rpe6onaurExu rr. 9 4eficrnyroqero

<<floroxenns o [p]rcyxAeHuz yqeHbrx creuenefi>>, yrBepxAeHHoro

rocraHoBJleHueM flpanurelbcrBa P(D J\b 842 or 24 ceurr6pr 2013 r. Arrfl

KaHAI{AarcKI4x gucceptaquit, a ee aBTop, IUaxuypsona Kairazla Tzuyponna,

4OCrOfi Ha [pr4 CyXA eHwfl. yU eUOfi CTeneHrI KaHAprAara xLr MLr qecKux HayK.

OQuqna.nruufi orrrroHeHT

AOKTOp XHMUqeCKr,rX HayK

(02. 00. 06 - BbrcoKoMoJreKyJrf,pHbre coe4zneuzr),

npo$ eccop xa$ e4pbr rexHoJrorrar{

[poAyKTon o6rqecrBeHHoro rrur aHufl Lr xLrvtvrn

@e4epanrHoro rocyAapcrBeHuoro

6ro4xernoro o6pasoBareJrbHoro

MaTepHanoB c

npr4MeHeHI4eM,

I4CIIOJIb3OBAIIPTfl
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