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ведущей организации а ционерного общества «И ститут пластм1сс имени 

Г.С. Петрова» (АО «И ститут пластмасс») на иссертационну[ работу 

Сафонова Антона Никол евича на тему «Газонапол енные конструкционные 

материалы на основе мидсодержащих полимер в», представшшную на 
� 1 соискание ученои степе и кандидата те нических наук по спецrальности 

2.6.1 1. Технология и пе еработка синтет ческих и природных по имеров и 

' композитов 

Постоянное разви ие технологиче ких под одов, направл • иных на 
1 � создание различных элементов к нструкци для авиационном, 

судостроительной и тр нспортной про ышленно ти, требует рЬработки 

новых материалов, бладающих пределенных свойств. 

Синтетические пеноплас ы в основном пр мс:няют и получении 1азличиых 

многослойных конструк ий типа «сэндв ч», техно огня создани которых 
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3aqacTyro noApa3y

cKJrefiKr{ rE Sopnao BaHLrfl .

nrrcoroft TexHoJrofr4q

Aecrrr{nerufi no4rnep

paccMaTpr4 BaeMoLr Ar4CCe

p€BpaooTKa HayqHo-Tex

TepMocrofirux

uolu(naer)arpznraur4AHbrx

corroJrHMepoB aKpr{no

B KaqecrBe o6re

MaTepu€ulbl, IIC[IOJIb3OBaH

pa3Br4Tr4e.

B cerMeHTe

IEHONJIACTOB HMEETC'

reMneparypHhrx no

LI3OIILIaHaTOB, BJTLI'HLIe

neHonJracToB Ao cr4x IIop

tlacm pa6oru,

IIeHO[JraCTOB, HaIIpaBJreH

c$oprraynrrpoBaHbr rleJrra pr

TeopeTlrqecKas u

pa3Aena, B rrepBoM

neHoo6pasoBaHr{t

aKpr4noHr4Tnpvna vr M

cuoco6a Soprraonanur^ rr

ceoftcrsa.

Crpyxrypa ilrr

COCTOLIT U3

JrLrTepaTypbr

BBeAeHHt,

IIpLIMeHeHUe BbITCOKOT€

3TOII CB'3I,I O.{HI{M I{3 II

anpaBJIeHHbIe Ha CO3AaHLIe

ofi repMocra6ulrHocrno.

aKTyaJrbHocTb AatrHof0

oHnoft pa6orrr, oc:

qECKI4X ocHoB llofiyq

Ha ocH0Be

TICHOTIJIACTOB HAt OCH

a I{ MeTaKplrnoBor4 IgrcJIOT

HCCIe,IIOBanll.{fl

KOTOpbTX B rrocne.u:Hrre

Lrfl. KOHCTpyKTIT4OHHbTX

ox(ecrBo pa6or, rrocBt

r4 nyTeM BBeAeHr4rr B c

pr4poAbr u KoHqeH:rparJu.H

r upaKTlrrrecKll He lI3

rrleHHar co3.rlaHlrro

HA I4CCJIC.IIOBAHI4E

q II3MCJIbqEHHbI]K

noeofi KI4cJIorbI, a raK

acTa Ha efo crpyKTypy

ql{n [ocTpoeHa rr0

fJIaB, 3aKJIIOqeHHrI, clll

ra rrpr4Jro)KeH Bo eee.uenuz o6ocno

rryI vIccJIeAoBaHIIt,

rrpaKr Kar 3HaquMocrr{. fleprar

I43 ux o6o6rqeHhr coBpeMeHH

neparypHbrx npoqec()oB

eKTr{BHbrx uaupaueHnfi

pr4€rJroB, o6la4arorqmx

llparrura rocJreAHlnx

paBneHr4r, paBHo KaXt 14

qenbro xoropoft rBJr.f,Jr€tcb

HIdfl r4MnACOAep)KarrIr4x

noJrrrBprHHJrxJropuAa

loporxKoo6pa.:nr;,rx

6u'lu mr6panu

oopeno 3HalrLrTeJrbHOe

tr o JI I4 B LIHT4nXJI Op pIAH rrt X

Hbrx uo4r,rQzrarluu tzx

y peaKrlr4oHHocloco6nr;x

Koropbrx Ha cnofrcrna

HbIM.

oru(rraer)aKpr4JruMrrAHE,lrx

nonaepHocrefi rpoqecoa

oqHbrx cononllMep0B

Ha l8yqeHr4e BIIuflHrZtfl

Q us ra xo - rvr exaHr4rre c Kra e

LIIIECKOI{ CXCMC. Pa6ola

CIIIICK:AcorparqeHuft,

aKTy€urbHocrr pa6ornr,

Ha HayqHar HoBI43IJa Lr

p€BAeneHa Ha I.B,A

.4OCTII}KeHHfl B oo;lacTn
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noJryqeHr,rjr KoHcTpyKrIuo

qncJre, noApo6Ho paccM

TepMlrqecKrrx cBoI,IcTB.

L.IH$opMarI krvr, cBu3aHHofi

ocHoBe (uer)arpuJroBbrx

TCXHOJIO| HLI IIOJTVq EH.I,.I'i

Bo nropofi rJraBe rr

rreHorrJracToB, npr4BeAeH

METO,III4KPI AH€LIILI3OB V VIC

KOTOpbTX Lr3JrOlKeHbr oc

OCHOBe nOJIIIBLIHHJIXJI

3aKOHOMepHOCTIT IIOnyqe

[oporrrKoo6pa^:nrrx corroJr

oTpax(eHbr rrpaKTprqecKHe

cocraBnrer 104 crpaHurlbr

136 naurvtenoeaHuft.

HonrsHa pa6orbr.

BILISIOUIUe Ha XI4MLITI

IIOJII,IBI4 HI,IIXJIOpI{AHbIX II

4eooprraaqlroHHbre ceofi

BKJIIOqAIOT B CCO' KOHUC

peaKrlt4 oHHocllocooHbrx H

cMonofi,

a3 o 6vcLr3o 6yrzpo u urpvrra.

cr4cTeMbr 3aKoHoMepH

rronuMepnofi uarplrrlbr, rrJr

IloJ[yqaeMbrx rreHorrJracToB.

Baxnrru

3aKOHOMepHOCTer4 n

bIX NEHOIIJIACTOB HA OCHOEC

br rrpr4eMbr, HarrpaBile

pou pa3AeJr nocBrrr{eH

cprHTe3oM nolH(naer)arpran

MepoB. Oco6oe BHr{Ma

OTIJIACTOB HA OCHOBC ]t]

HO OILICaHbI MeTO,IILIKLI

xapaKTepLrcTlrKvr 14 crroJrb3

straneuit. Tpeux rJraBa

bre 3aKoHoMepHocTI4

14 kI3OrtuaHaToB pa3JII{qHO

r nonn(naer)arpunlrMlrAHbr

MepoB aKpHnoHr,rTpana vr

acIIeKTbI r4X IIpLrMe)HeHIIt.

BKJrroqar 10 ra6ln:q,24 pu

B AprccepTarllrr4 EbrrBJre

[poqeccbr, u

acroB, QusrExo-lurexanrr4

cLrHTe3r{pyeMbrx M

TO I{CXOAHbIX BEXIECTB.

AHATOB H LTX COOTI.]IOIXEHI4

TAKXC KOHrIeHTparlUrc

ConoryuHocrb Br,rrBJreH

rro3BoJrreT peryflnpoBa

ocTb, trporlHocTHbte [apa

AOCT AnccepTar.{til4

[eHooop€t3 oBaHLIs'{aCTLr rtr

co[oJrrrMepoB aKpuJroH pvrra n MeraKpunoeofi K orbr, Koropbre OhrJrr4

OJIIIBLIHI,IJIXJIOpIIAa, B TrOM

HbIC HA IIOBbITIICHI{C ]TX

LI3y HayqHO-TeXHkI.{eCX0fi

MI4,qHbIX IIeHOIJIaCTOB IIa

e yAeneHo ocooeHHocTnM

oo0p€BHbrx conoJrLrMep0B.

yrIeHI,I.fl IiICCneAyeMlbrX

eMoro o6opy4onannfl pr

eJreHa Ha Tpr4 pa3AeJra. B

EHI.lfi, IIEHOIINACTOB I{A

rrpHpoAbr, paccMoTperi.br

TICHOIIJIACTOB HA OCHOBC

nrosofr KncJrorbr tr

O6qufi o6reu pa6olu

nra, 6u6lnorpaSuro r.r:

ocHoBHbre Qarcropu,

rpv uepepa6orrce

ecKHe 14 TeMnepaTypHo-

oB. 3rn Qarropn

poAy Lr KoHrleHTparlr4tro

C IIOJII4BI{HLInXJIOpI4AHOI4

EC eHI4B€troIqefo afeHTa

brx Nrfl r{ccneAyeM0r4

xnNan.recrufi cocriaB

H TerrJrocroftrocr:r

{BJI'ETC.f, BbI'BJICHI4C

I.I3MCJIbIIEHHbIX 6TTO'IHTIX



ycTaHoBneHbr rro [peAno

OTITI{M€I"JTbHbIE TEM

rdccJreAyeMbrx noJrH(uer

.{ucceprarlHoHHaq

[paKT[rtecKoII 3HarI[M

r,r3ollr4aHaTbr apoMaTr4qecK

eQQerruBHhrMLr rrao4u$n

rreHorrJracroB. Vlx ucrron

MaTpr4rle cur{Tbrx Tpe

HMLIAOB, r{TO 3HarII,ITeJI

[eHoMarepu€LrroB. Vcr

troJrHBrrHrrnxnopLlAHhrx

BapbupoBaHr4{ KoH

IIOJILIBLIHLIIxIopu4a Ot 1

Ha ocnose 3Kcnepr4

3aKoHoMepnocrefi npo

corroJrlrMepoB aKpunoH

MeTOAr,rKa OlpeAeneHr4t

Pa.:pa6oraHa noJrHorIeHH

nonu(uer)arcpununaLrAHbrx

$opvronaHnr B $oprvre,

pa6ore rpr4cyrcrnyror o@

o6pasqon nonu(rvrer)ar

MHorocJrofinux Aeralefi

llo 4ucceprarllroH

1. Bulu npo

nonu(vrer)arpnnurrar4AHbrx

IIpI4MeHeHLr e IIOJII{BUH

2. ,{ucryccraoHHbrM

oopa3oBaHuf, BoAopoAHbrx cBr3er4 Me)KAy qacTr.rrlaMr4

HHOMy aBrOpOM CIIOCO0y

BpeMeHHbre rapaMelp

HJILIMI{nHbIX IeHOIIIaCTOB.

pa6ora Ca$onona

B xo.ue ee BbrnonHeH

ft npupo4br B coqeraHrlr4:

paMlr TepMurrrecKlD( c

BaHr4e rrplrBoAr{T K

Hbrx ceToK, coAepxarqr4x

VBCJIHqI{BACT TE

BJreHa BO3MOXHOCltb

JIACTOB B NVIAflA3OHE OT

n asoducraso6yrupon

to I20 Macc.q.

eHTULIIbHbTX AaHHbrX, noJlyq

[eHooopa3oBaHr4f tIacTHrI

a v MeTaKpr4noBolr

HOCTI4 BCIIEHLIBAHUIfl, Nil[

TeXHOJIO|LITI IO.Ityqe

ACTOB NJIOTHOCTbIO

rrlux BbrcoKoH TepMocT

ulrrbHbre AoKyMeHT'br o

MU.IIHbIX neHO[JIaCTTOB

cleqlr€rJrbHbrx arrlapaToB

pa6ore r4MeK)Tcr HetKorop

[paKTlrqecKkre uclrbrTa

TIEHOIIJIACTOB. B 'IO

LI.IIHbIX TICHOIIJIACTO B

BorrpocoM rBJrreTcrr cM

TI03BOJII4JII4

ilpoqecca

onpeAenr4:'rb

IIOnYrIeHI4t

o6raAaer 6onrruofi

6rrno ycraHoBJIeHo, rrro

aHf r,rAp HA a}'dld flBrrflroTct

rro JI I,I B I4HprnXJI Op r4A HtilX

r{ro B nolnuepnofi

pafMeHTbr rIuKIUqecKr4x

HCCneAyeMbrx

NJIOTHOCTI4

rr/u3, rryrrsM

14 uacc.q. u

LIKOCTb

nI{pOBaHLITI

45 rc 136

aor3ao

Hbrx npu uccJleAoBaHprv

I{3MeJIbqeHHbIX OJIOIIHI'IX

oTbI ObrJra rIpeAJro)KeIIa

TAKO|O THIIA.

oTAeJrbHofo cefMeHTa

60 ao 170 rr/nr3 MeroAoM

r.rJrbHocrbro .rlo 170'C. B

KOM npuMeHeHHLI

TCXHOJIOfLI}I NOJIVqEH]N'

aUI4OHHOIO HasHaqeHuf, .

3AMEIIAHU'I:

Jrlrrrrb LrccneAyeMbrx

Mf, KaK [paKTr4qecK0€

He paccMoTpeHHbrM.

BbTABI{HyTaf, flrrroTe3a

oln(nr er) aKpr4rrLrMLrAHE,t.x

B

a
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neHoIIJIacroB, o6ecueq

Bar,rMoAe ficrsut. Aarop

rBJr{erc.rr (KJraccuqecrofi >>

L{euunu AononHeHr{eM

AeTaIIbHOe IIICCIe.IIOBaH

n olu( naer) arpul urra v4ax,

aAre3voHnofi upouHocrr.r

aBTOpOM trcnoJrb3oBaJracb

aKpr{noHr4Tpuna r{ MeTaKp

AaHHbrx ra6luqu 3.5 cJr

[onyqkrTb IreHorrnacTbr B

r{3MeHeHkre BepxHefo r.r H

pacurprpeHHfl Ar4an€l3oHa

MCXAHUqECKLIX

4. B pa6ore

o6uefi rroJroxrnrelrnofi

,{uccepraqrEx C

xna-uz$zr<aqrEonHofi pa6o

HccneAoBanuit,

TIEHOUJIACTOB LI

llpe4cranJreHHbre n pa6ore

Ha BbrcoKoM TeopeTr.rqec

coBpeMeHHbrx a

counennfi.

[uccepragux

Texnolorus u

BaroIIIat BbICOKI{E 3H

HO yTBepX.{aeT o ToM,

r{ He rroAXoAr4T Arf, Lr3yqeH

rcceprarluonnofi pa6oru

MexaHrr3Ma ayTor.e3r,IoH

Krroqa.f, MoAenbHhre r{crr

JIACHO H3BCCTHbIM MIETO,II]LI

3. B pa6ore Anx lonyrreHur nolz(uer

KIII{{ U3MeIbqeHHLIX qaCT

eofi xficrorhr p€BMepoM

eT, rrTo BapbupoBaHr,reM

itsoHe 60 ao 170 rcr/vr3. B

fo rrpeAenoB lpaHynr4

orHocrefi v 6olee rroJr

K ClrHTe3LrpyeMbrx rreHo

f, onellaTKpr LI HeyAarrHo

llepeuucreHHbre 3a ut oTHoctTct K gacTHbr

KH ALrCCepTarIHOHHof o Lrc

HoBa A.H. f,Brrrerct

rrpeAcraBJrser co6ofi

Harrpa HbIX HA CI4HTE3 I,IIVII4,IICO

ux rrpaKT KOe [prrMeHeHr,re B r]brco

JrbTaTbr [oflyrreHbr npu

MI4 gKCrrepHMeHTanbHoM y

r4x noAXoAoB, a vrx A

yeT rracuopTy

CHHTCTLIqECKI{X

KOMTIO3IITOB B IIACTqX:

14 rrp brx [Ioirr4MepoB

vIfl ayTOIe3LIOHHOTO

I{CCne.{yeMafl cucTeMa He

MeXaHLI3M A npUIIkInaHMfl .

MorJro 6rr crarb 6oree

ro B3alrMo.tleitcrr,us B

r4fl Ha ycTaHoBnerrHe

I4MI{.IIHbIX UEHOIIJIACTOB

COIIOnLIMep0BOIOTIHbIX

1 ao l0 rrau. flpz orou, n:

epa qaCTlII{ }{€UIorCb

KIIOqE LIMECT CMbIOJI

HOrO COCTaBa TIacTHIL4Jrt

vr3y-+'el:krfl Qn:uno-

EHHhIE Bbrpa)KeHzrf,.

HC CHTDKAIOTBonpocaM 14

r.IIoBaHLIS.

:areprueHnofi Hayrrn:o-

HOBy Anfl AanbHerrlxtnx

x repMocrofixrnx

xHoJIOfLrqHbIX OTpaCJIrr K.

BeAeHLTLT I4CCIeAO B aHr4fl

HC C I4CTIOJIb3OBAHI4CM

BepHocTb He BhI3brBaeT

Havtltilo clrerruanbHocrra 2.6.1 t.

V
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l. Ousl,tro-xr{M

troJrr{MepoB, pa:pa6orra

HerpaAr{rllEouuue) B oMyn

orrr4cTKa foToBofo rrpoAy

2. llornnaepHbre

pe3uHbl, IIJIeHKII, IO

14 cuHTeTuqecKue Kox(ll

qennrcno3HFre r4 npoque

CBOHCTBA CilHTETI4qCCKI4X

r4ccneAoBaE[fl B Harrpa

r,r3roroBJreHr4r uzletuit u
o6pa6orxa c rleJrbro npz

vro4uSnxar\uw; BynKa

pa3AeJreHr.re pacTBopoB ;

AnropeSepar rron

OcnosHrre pe3ynb

rIoJrHo orry6nzxoeaHrr s 3

repeqeHb BAK z

MexAyHapoAHbrx KoH

norryqeH I uarenr P@

co[onuMepoB aKpr{noHrrTp

.{ucceprarlLroHHat

MaTeplr€urbr Ha ocHoBe

coprcKaHlre yqeHon cTerre

2.6.11. Texuolorhrr n ile

KOMIO3ETOB, COOTBeTCTBy

corrcKaHlre yuenofi crerre

lloroxeuueu o ropsAKe

rocyAapcrBeHHoM 6ro

o6pa:onaHu-fl (Poc cuitcxu XLIMHKO -TeXHOJIO| I4.IeCf I,IH

OCHOBbI TEXHONOIIIPI CI4

peqerrTyphr; rpoqeccbr

uvr, cy gIJgIJ3VLI.I, [poueccbr

14 efo xapaKTepLrcTvtKa.

II€UIbI KT I'd3TENI'dfl: TIJIAC

, HeTKaHbIe MaTepHalrbl, Ha

KJIeU, KOMnayHAbI., KOM

Mrro3kr rluoHHbre MaTepr4 €Irrbr,

trpnpoAHhrx rroJrr,r M:epo B,

Hr{H rrpofHo3lrpoBaHtLrf,

[poueccbr, rrpoTeKatoxll,Ie

nt cleUn€IJIbHbIX cBoficrs:

wfl KayrryKoB; crxlrBa

p)r(AeHkr e oJrlrf oMep0B.

ro oTpalKaeT ocHoEHOe co

ALrCCepTaqr{oHHofo

perleH3lrpyeMbrx HayqHhrx

H e 10-ru .uoxnanax B Ma

IIHfi vr cLrMIro3LIyMoB.

qacTl{ cocTaBa vr KoMt

u MeraKpralonofi KLrcJr

pa6ora <<fagoHanoJrHeH

AepxarrlHx rroJrH

v KaIJAId.AaTa TexH[rrecKr,rx

pa6oxa cprHTerrarrecKux t4

TpeooBaHr4rrM, rrpe l\T.flBnfl

KAHAHAATA TCXHIIEIECKIIX

[pucyxrAeHr.rrr yqerrbrx

o6pasoeareJrbHoM

qECKI,IX

prHTe3a (e

rr rrpr4poAH:brx

TOM qT4OJIE

pacrnaBe u rnep4ofi Qaure,

acchr, BoJIoKHa, Kay{ytKr4,

p€urbHbre, zcKyccTBeHHhre

, oyMafa, KapTOH,

KIrOqar HaHoMaTepuail.br ;

BhIe B3alrnronefi creulfl :

B-CBOIICTBa, TeXHOJIOTI4I4

pr4 3TOM; rrocneAyroqat

[poqeccbr I4 TexHoJrofar{

e rrJracrMacc; Sasonoe

ne pa6our.

cneAoBaHl{t /IOCTaTOTilFTO

I{tx, BKJrIOrIeHHbrxl B

Bcepoccuficrux u

pe3yJrbTaTaM pa6orn

eKca ceoficre 6no.rHrttx

KOHCTpyKrIrroHHrrre

, IIpeACTaBJIeHHaT tFIa

HayK rro cneuu€LrrbHocl'r4

plrpoAHbrx rroJrlrMepoB 14

brM K .qI4CCepTaIIIIrM Ha

ayK, rrpeAycMoTpeHHE,tX

bIe

eHefi B $e4epzurrnorra

yqpex{AeHHrr

HrrBepcHTeT

BbICIIIe]ro

r4MeHu [.llI.
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