
OT3bIB
oQuqnanbHoro o[rroHeHTa, A-pa rexn. HayK, npoQeccopa Corcona Burcropa
Hurcona eBuqa Ha Ar{ccepra rlrro HHyro pa6ory fla n u enIco lO,ruu @e4opoBHbl

Ha reMy <<Kounoruqrro H Hbrfr renno rl3oJrfl rlr{on urr fi M arepuar Arq
AeKoparr{eHo ft orAeJrKrr rro MeIrIeH vir\r, [peAcra BJreHHyrc Ha colrcKaH He

yuenofi crerreHrr KaHAHAara rexHrrqecKux HayK rro c[eq[aJrbHocrrl 05.23.05 -
CrponreJrbHble MareplraJrbl Ir u3Aernq

ArcryarrHocrb reMbl Aucceprallull
B crpaHax c cypoBbrMr4 KJrr{MarrzqecKr4Mlr ycroBu-sMl4, K KoropblM

orHocr{Tc-s Poccuficr<as @e4epaqrax, Ao rroJIoBI4HbI ncefi errpa6arrreaexaoft

3HepfLIIz TpaT:aTCs. Ha OTOfrJreHr4e s4auufi u coopynrelr.uit.3ro cs.f,gaHo c TeM, rrTo

oKoJro 80% mr4Jroro Qon.4a crpaHbr 6rtrto nocrpoeHo elqe Ao paspa6omu v

BBeAeHHf, n 4eficrer{e coBpeMeHHbrx rpe6onanprfi x renroeofi 3aIrIr4Te z[auuit u
coopyxenufi. llosrrrueHue rpe6onaurafi K conporI4BneHLIrc TennonepeAatle

HapyxHbrx orpaxAarourrx roncrpyr<quft zg.auuit Aenaer BecbMa aKTy€LIIbHbIM

HarrpaBneHr{e pa:pa6orxu kr r,rccneAoBa:r'rrfl cnoficrs relJloll3onsqnoHHblx

Marepr4€uroB, B ToM rlr4cJre vr B BI4Ae roHKocnofinrrx norprtrufi. ,{anuue
MaTepr{€Ltrbr fro3BoJrrroT BbrrroJIHf,Tb AoIIOnHI{TeJIbHOe yTeIIneHI4e HapyxGblx

orpaxAaroqrzx KoHcrpgUuft r43Hyrpr4 IroMeuIeHLrs, KaK BHoBb Bo3BoAI{Mbrx, TaK rr

cyulecrByrouux s[auuir. ConpeuenHrre roHKocnofinrre KoMno3[III4oHHbIe

TerrnoH3oJr.rIrII{oHHbIe Marepr4a[br HaxoA.f,T Bce 6onruree npI4MeHeHIle, Ho He

JrlrlreHbl HeAocrarKoB, TaKr4x KaK BblcoKa.g crol4Mocrlr Ir He BblcoKa-fl croftrcocm

rroKpbrTrrr K 3arp-fl3HeHr4ro kr MexaHurIecKI{M nos.4eficrBhrflM. lloerouy
npeAcraBr.flrorc-f, aKTy€LrrbHbrMrr I{ccneAoB aHr4fl B o6rractu paspa6orr<n

KoMrro3r{ulroHHofo rerlJror43or-sqIloHHoro v^urepr4ana c npI{MeHeHI4eM 6onee

AerrreBoro vrurpocQepr{rrecKoro HarorHllTerq rorIbIX a[roMocI4JIHKarHbIX

vrurpocQep, c oAHoBpeMeHHbrM perxeHl{eM BonpocoB rlo IIoBbllrreHr{ro ero

AeKoparrrsHofi Bbrpa3r4TeJrbHocrrl u crofixocrl{ K 3arpq3HeHl{Io 3a crler BBeAeHIlt B

COCTAB AIIIOMI{HIIEBO|O TIH|MCHTA,
r
[racceprarlrroHHafl pa6o:ra cocrol4T tr3 BBeAeHI4.s, qerblpex rJIaB,

3aKJrroqeHr4r, crrr4cKa r4crronb3yenaofi nlrreparypbl. Pa6ora rr3JIoN(eHa Ha 142

crpaHr4rlax Marrrr{Horrr4cHoro reKcra I4 BKrlroqaer 36 pucyHKoB vr 37 ta6rruu.

Eu6nraorpa$uuecrufi cuucor BKJlroqaer 1 68 naurraenosaHufi.

CreneHr o6ocno eaHHocrrr Hayq Hbrx rroJro)I(eHuft , nunoAoB rr

peKo MeHAa rlufi cQ o puyn u po Ba HHbIx B Alrccepra IIur
I{enuo Ar4ccepraquouuofi pa6oru lIaH.IeHro IO.@. flBrs,ercfl. pa:pa6orra vr

prccJreAoBaHkre csoficre KoMrro3rrllkIoHHoro re[JIoIz3oJI-t{qI{oHHoro Marepkrana [nfl
AeKoparrleHofi orAerlKr4 HapyxrHbrx creH B rloMeue:e.trflx xtl4Jrbrx u o6rqecrBeHHblx



3nalni4. flan.reHKo IO.@. Ha ocHoBaHr{I{ pe3ynbraroB co6creeHHrrx

Teoperr{qecKr{x r4ccJreAoB artuit c$opvryru4poBaJla HayrrHafl' rl{flore3a

Ar4cceprarlprounofi pa6oru, Koropat 3aKnloqaerct B ToM, qro: Aocrplrrb rpe6yen'rue

TeIIJrOr43On.f,Ur4OHHbre xapaKTepII}TLIKVI, npu OAHOBpeMeHHOM IIOBbIIIIeHI{I{

AeKoparr{sHofi npr{BneKaTeJrbHocTI4 KoMrIo3I4III4oHHoro TerInoI43oJLsUHoHHoro

MaTepuzl[a BO3MO)KHO ga cr{eT coBMecTHofo npI4MeHeHI4e B COCTaBe IIOJIbIX

AIIO M O CII JII4K ATHbIX TT'UA KP O C Q CP II €LIIO MI4HI{ EB OTO IIPITM EH TA.

B pe3ynbrare rrpoBepKr4 .{anHoft rullore3bl rtonyqeHbl cneAyIolIII4e

pe3ynbTaTbl:

- o6ocHoBaHa Bo3MoxtHocrb nolryrleHlla KoMno3I4III4oHHoro

TeIrJror43oJIflrILlOHHOFO Maitepr4ura Ha ocHoBe rroJIbIX arroMocI4JrI4KaTHbrX

vrnrpocsep, aJrroMr{Hr4eBoro rrHrMeHTa 14 noAnofi l.ncnepcvrkr rIoJIIrMepa,

o6la.uaroulero KoMrrJIeKcoM Heo6xoAuMbIX TexHoJIorI4qecKIax pr

3 KCrI JTaTaIIpIO HHbIX Xap aKTepI'I CTI4K ;

- ycTaHoBJIeHbI KOnUqecTBeHHbIe 3aBI'ICI{MOCTII rr3MeHeHI4t

TexHoJrorurrecKlax kr gKcrrnyaraul4oHHblx csoficre KoMrIo3I{III4oHHofo

Telrlor{3 oJl-fl IIr4 OHHOTO MaTepI{€L[a oT co craB a.

- IIor5rqgH51 MaTeMaTr4qecKLre MoAeJII{, II03BOJUIIOUII4e IIpOrHO3llpOBaTb

TerrJrorexrlr4irecKr4e Lr AeKoparI{BHbIe ceoficrea KoMrIo3I4III4oHHoro

TerrJlor{3on.uqploHHof o MaTepI{aJIa;

- orrpeAeneH cocTaB KOMrIO3r{UT4OHHO|O TeIIIOI43OI-{qUOHHO|O MaTepLIaJIA C

Tp e 6y eMbI uu Q ra : ra r o - M eXaH II rI e c KIII MI4 Xap aKT e p 14 oTtaKatllI4

TeoperuvecKar 3HaquMocrb pa6orrr 3aKnroqaerc.f, B ycraHoBneHr4vr

3aKoHoMepnocreft KoMrrJIeKcHoro BlrvrflHkrfl KoMrIoHeHToB KoMno3I4UpIoHHoro

Terrnol{3ol_f,ur4oHHofo Marepvrara Ha efo srzsuro-riaexaHl{qecKl- e v AeKoparI'IBHbIe

ceoficrsa, a1aJrkr3e oco6enuocreft crpyKTypbr 14 csoficre KoMrIo3I4III{oHHoro

Te[JroI{3OnflrII{OHHOTO Marepl4aJraB 3aBr4CI'IMOCTI4 OT CTeIIeHI4 ero HarIoJIHeHI4-[.

llparruuecKa.r 3Haq[Mocrb 3aKJrroqaerct B :

- pa3pa6orrce eS$errunHoro cocraBa KoMrIo3I4III'IoHHofo

TerrJror{3orrf,ur4oHHofo Marepr4 aJra c roe$Quql{eHroM TerlnolpoBoAHocrll }':0,065-

0,068 Br/u.K, aaresr4efr, r 6eronnofi uoeepxHocrl{ 0,88 MlIa, roeSQuqLIeHroM

raporpoHl4llaeMocr u 0,0I2, nrr/(u' u' lla) n creuenrro 6lecrca 37 -38 eAunuq;

- I4CIIOIIb3OBAHI{H B KAI{ECTBE HAIIOIIHLITEN' IIOJIbIX ILIIOMOCI4JIUKATHbIX

rvu,rrpocSep, BbrAeJr.rreMbrx r43 3onournaKoBblx orxoAoB or cx.vrrallkrfl' yIIIq

Torrrrr4BHbrx oneKTpocranqraft v IrMeIouII4x crolrMocrb B 8 10 pa3 HLI)Ke

TpaAr{rIuoHHo npr4MeHqeMbrx creKrItHHbIX r{JrI4 rIonLIMepHbIX MrrKpoc$ep;

- npI{MeH)H]1.:1- B KaqeoT'Be AeKOpaTI{BHO[O KOMIIOHeHTa aIIIOMIIHI4eBO|O

nr{rMeHTa. 3a cqeT rrero AocruraeTc-fl He ToJIbKo errcorufi XyAo)I(ecTBeHHo-



AeKoparr4BHbrfi eQSerr, Ho r{ 3Haqr4TeJrbHo yBenzquBae-rcfl. crofirocrb noKpbITI4s K

3arp{3HeHr4ro.

focronepHocrb rr HoBrr3Ha HayrIHbIx rIoJIo?Kenuil, BbIBoAoB rI

peKo MeHAaIIuft cQo puy.ttupoBa HH blx B Arrccepra IIHIr

OcnoeHrre pe3ynbrarbr, rroJryqeHHble aBTopoM I4 cocraBnf,Iolque HoBI{3Hy

AI4 CC ep TaIII{I4, 3 aKJIIOq aIOTC.f, B Cn el}.roul eM :

- o6ocHoBa1a Bo3Mo)KHocrb rrony{eHl4-s KoMno3I4UI4oHHoro Marepl4aJla

o6lalarouefo KaK TerrJIoLr3ontrIr4oHHbIMI4, TaK H AeKoparI{BHbIMI4 cnoftcrnauu,

nyTeM KOMIIITeKCHOIO I4CTIOJIb3OBAHI4fl, HI43KO TeUIOIpOBOAHO|O HanOJIHIITeIIfl -
I1OJIbIX AIIOMOCI{JII4KATHbIX

AIIIOMI{HI{ EB Of O III{| MEHTA;

- BrI.TIBJIeHbI 3aKoHoMepHocrll SoprrazpoBanvrfl

KOMTI03I4UI{OHHOTO TeTIJTOI{3OJIflIII{OHHOfO MarepI{a[a

a[rOM O cI{ JII{ KaTHbIX Vrr.r Xp o C Q ep I4 aIIOMIIHI{ eB O rO nUrM eHTa;

unrpocQep vr AeKoparI4BHoro KoMrroHeHTa

crpyKrypbl Lr csoftcrs

HA OCHOBC NOIIbIX

- ycTaHoBJIeHbr KonuqecTBeHHble 3aBI4CIIMOCTLI I43MeHeHI4.[

TexHoJrorprqecK[x rr oKcnJryarallrroHHblx ceoficre KoMrro3I{III4oHHoro

Terrfiolr3on-f,rluoHHoro Marepl{aJra or cocraBa; olpeAeneHa Kprrrl{rlecKaf, o6leNana-fl

KoHII eHTp arJ:afl rI I4rM eHTo B u H arr o Jlnra rel eft ;

- paspa6oraHbr rranoro$aKTopHbre MareMarlrqecKl{e MoAerII4, ro3BoJr.f,ro[Il4e

orITr4MIr3I4pOBarb COcraB KoMrro3r4IILIOHHOrO TerrnOIr3ontIII{OHHOTO Marepl{€L[a [o
xoe$SuqpreHTy rennolpoBoAHocrr{ 14 creneHlz 6lecr<a rloKpbrrl{q Ha ero ocHoBe;

- IIOKa3aHO, rrTo rlacTl4rlbr €LtrroMr{HI{eBOIO II{fMeHTa B KOMUO3HIII{OHHOM

TeIrJror{3oI_flrIr4oHHOM IrOKpbrTI4LI pACnOJIaIaIOTCq lapalneJlbHo noBepK{ocTvl u) 3a

cirer r;1acrunqarofi Qopnmr r{ poBHbIX KpaeB, yBenl4rll4Baror crofiKocrb rloKpblTrrt

K 3afpfl3HeHIrIO.

TeoperuvecKr4e I{ccneAoB aHVg. ocHoBaHbI Ha aHaJIkr3e 14 cvIcTeMaTI43aIJuvI

HayrrHo-Texnra.{ecrofi nr4Teparypbl. SxcneprarraeHTaJlbHble I{ccneAoBaHr4s'

BbITIOTIHeHbI C [pIrMeHeHI4eM MeroAoB MareMarl{rlecKofo nnaHl{poBallvrfl'

oKcrrepr{MeHra v crutucruqecrofi oIIeHKr{ AocroBepHocrl'I. O6pa6orra

pe3ynbTaToB SKCIIeplrMeHToB OCyqecTBlIflnacb c I{OIIOJIb3OBaHI4eM CIICTeM

aBToMarr{3prpoBaHHoro rrpoeKrupoBalvrfl. Mathcad u Excel. tr4ccreAosaHtTfl

Qrasuro-rr,rexaHrrrrecKr4x xapaKTepI4crtlK ocyIuecrB Irs;rrt;b rIo .qeficreytollll{M

HopMarr{BHbrM AoKyMeHTaM c r4crloJlb3oBaHr4eM coBpeMeHHoro la6oparopHoro

o0opyAoBaHvrs. nrq r4ccneAoBarr4fl. rlpoqeccoB crpyKTypooopa3oBaunfl

[prlM eHf, ncq MeToA p acTp oB ofi elerrp Onnofr MIIKp ocKonI4I{.

.{ocronepHocrb pe3ynbraroB HayqHbIX uccneAoBarruit. v BbIBoAoB

[oATBepXAeHa 6OlrUruU O6reUOrra SKCIIepI4MeHTa[bHbIX AaHHbIX' UOnyqeHHbIX B

la6oparopHbrx Lr HarypHbrx ycnoByrflx, 14 o6pa6oranHbrx c rloMolrlbro MeroAoB

crarucrr{.{ecKofi oIIeHKrr.



pa6ora yclerrrHo npouna anpo6aqzro Ha perl4oHallbHbrx, Bcepoccufr'cxux u

MeXAyHapoAHbIX HayqHo-TeXHI{qecKI4X roHSepenIp4flx' llo MaTepuiUIaM

HCCIeAOB ail:ffir, oly6nr4KoBaHo ABeHaAIIaTb pa6oT, B TOM rII{CiIe rleTblpe B

r4s1a1krflx. BXoAquII4X B llepeqeHb BAK V 1A:glH IIaTeHT Ha IIoJIe3HyIo MoAenb'

3aueqauuq rto ArrccepTaIIuu
1.B pa6ore paccMorpeHo IrprrMeHeHI4e KOMTIO3I{UIIOHHOTO

TerrJroI{3oI-suI4oHHOfO MaTepuana I.nA yTellneHl4-s HapyxHbIX ofpax{Iarcuux

KoHcTpyKIlI4it )KvInbIX 3AaHuft. Xorx, Ha Moft B3rJLflA, Hau6oree qenecoo6pa3Ho

npI4MeHtTb AaHHbre MaTepllanbl AIs TeIIJIoI43o nflIry:z Tpy6olpoBoAoB rI TerInoBbIX

arperaroB rrpoMbrrxneHHblx flpeAnpu-srufi. TorAa Heo6xoAI4MbI I4ccJIeAoBa'F^l1'fl' no

Te1lJlocTofirocrpr I4 aTMocQepocTofiKocTl4 K9MII93I4III49HHo19 noKpbITI4q'

2. He noHqrHo KaK orleHr4BaJracb crofiKocrb [oKpbITIas K 3arp'[3HeHI{Io. VI

OUeHI4BaJIaCb IIV CTOfiKOCT6 nOKpbITHfl K AgfiCTBI4IO BOA6I pI MeXaHI4r{eCKI{M

Bo3nefcrBr4-f,M. Moxno Jrlr Mbrrb AaHHoe rIoKpbITIre I4III4 Her. I{enecoo6pa3Ho

6ruo 6rr uponecrrr AorrorrHrrreJrbHbre uccneloBanr4fl rlo crofiKocrl4 Marepl4a[a K

xr{MI{qecKI4M aIeHTaM, MOX(H O III4 IIpI',IMeH.sTb MoIoqI{e cpeAcTB a'

3. Ha puc. 3.2-3.5 (ctp. 86-87) rpeAcraBrreHbl Mr{Kpooororpaorl4

KOMnO3r{rIr4oHHofo MaTepr{aJra c OKII 43,54,65 u74o/o. Ilpta 3TOM OrrI{MaJbHa-s

cTpyKTypa Marepr4€ura AocTprraeTafl IIpII CreneHII HaIIOIHOHI{-I 59%' I',lnrepecno,

uoqeMy He npeAcraBJreHa

orrrl4Marbnrrvr OKII.

vrurposorofpa0I{f, cTpyKrypbl IIoKpbIrI4t c

4. B r<aqecrBe AeKoparr4BHOfO KOMTTOHeHTa paccMarpl4Baerct roJrbKo oAIrH Br{A

rrprfMeHTa - aJlroMuHuesrrfi. IrlnrepecHbr 6bur4 6rr raccneAoBaHl{g rlo Bo3MoN(HocrIr

AeKopLIpoBaHII'-'KOMIIO3IIIII{oHHoIOMaTepuil[aApyfI4MVBI/.I.aMVIIII4|MeHTOBAnfl
II o Jryq eHIlIfl p a3nI{rIHbIX IIB eTO B bIX Xap aKTep pI crI4K'

O6uree 3aKrroqeHl're rro Alrcce pra IIrroHHo fi pa6ore

ArryalrHocTb, :HayqlHafl HOBI43Ha 14 npaKTHr{ecKas 3HarII4MOCTb

AI4ccepTaIIHoHHoft pa6o6r llan'IeHro lOrulra Oe4oponnrr He BbI3bIBaIoT

coMHeHr4fl. llonyreHHbre pe3yJlbTaTbl cooTBeTcrBylor ypoBHIo KaHAI4AaTCKOfi

Ar{cc epTaur4r{ rr o p accMaTpr4B aeMofi H ay{Hofi cn eqII anbH ocTI4'

Hecuorp fl. Ha cAenaHHbre 3aMeqaHvlfl, 1;pICCepTaIII{OH:aar- pa6oTa lIaH'IeHKO

rc.o. oTBerraeT BCeM Tpe6oBaH[qM BAK, rpeAbflBUeMbIM K KaHAITAaTCKT4M

AI'ICCepTaIIUflM, TaK KAK
'BII'ETCfl

KOMIIJIEKCHbIM Teoperl4tlecKI{M

oKcnepr{MeHTaJrbHbrM prccneAoBaHpleM B o6nacru pazpa6orKl4 KoMrIo3I{III{oHHoro

MaTepr4€UIa o6laAaroulero KaK T9IIJIOLI3g[-f,II4OHHbIMLI' TaK LI AeKopaTIIBHbIMII

CBOfiOTBAMI4.

Anrope$epar \I4ccepTa1il4kI cocTaBJIeH c co6nloAeHueM ycTaHoBIIeHHbIX

rpe6onauuit u IIoJIHocTbIo oTpaxaeT coAepxtaHl4e Al4ccepTaUuonnofi pa6orrr' flo

MaTepI4€UIaM IIccJIeAoB A1g{]/{[4 Oly6nI'IKoBaHO ABeHaAIIaTb pa6or, B ToM rII4cJIe



IICTbIPE B VI,3.TAHKLf,X' BXOASIIIIX

MOIEJIb.

B [epeqeHb BAK I4 oAIrH rIareHT Ha none3Hyro

flpone4enHufi alurr43 Al4cceprarluonnofi pa6orrt flanqenro lOluu
oHa cooTBeTcTByeT@e4oponnu Ilo3BoJr-aer cAeJlarb BbIBoA o roM' r{To

rpe6onaru{f,M II. 9 <llonoxteHl{f O nopf,AKe npl4cyxtue614fl' f{eHbIX cTeIIeHeII))'

yrBeplKAeHHoIo rocraHoBJIeHI{eM llpaBllrenbcrBa P@ N842 or 24'09'2013 r' lt

rrpeAcTaBJLgeT co6oft 3aKoHqeHHoe I4 caMocTo.sTeJlbHoe uccneAoBagvIe, B KoTopoM

perueHa aKTyanblIafl. [po6neMa pzBpaoorKl{

TeIIIOI{3OJISUUOHHO|O MaTepl4€ura, o6laAaro[Iero He

TenII or43 on-f, uu oH HbIMU xapaKTepvrcrvKaMkr, HO LI AeKOparI{BHoI4

BbIpa3UTeJIbHOcTbIO V CrOftrOCtrrO K 3aIp-a3HeHIlIO' IlMeIOqas BaXHOe

HapoAHoxo3ffi cTBeHHOe 3HaqeHLIe.

/{racceprarlr{oHHa-fl pa6oTa BbIIIOJIIIeHa B cooTBeTcTBI{I4 C IIaCnOpToM

crreur{aJrbHocrlr 05.23.05 - CrpourenbHbre Marepl{anbr I4 Ll3Aenvrfl', rr. 2 <<Cozravue

HoBbIX CTpOI4TeIIrHrIX MaTepUalOB, O6eCue'{UBaIOIqIIx CTpOI{Te16CTBO

6ucrpoeo3BoAr4Mbrx, TpaHcoopMr4pyeMblx Vr AOnfoBeqHbIX SI.a]g.vri| LI

coopyxenufi>, 1r. 7 <Paspa6oma cocTaBoB kr IIpIIHIIIIIIoB IIpoI{3BoAcTBa

ess errraeHbrx crpor{TeJrbHbrx MaTepuEtrIoB c I4CnOJIb3OBaHrr eM MecrHofo cbrpbfl I{

qTXOAOB rrpoMbrrrrneHHogTr4), tr. 11 <Pa:pa6oTKa MaTepI4aJIOB I4 TeXHOnOII4fi AIIq

peKoHcTpyKIII4I4 lI caHaIlpIv 3[aHYIfr. u coopyx{eHl4ft))' a col4cKaTenb fIaHqeHKo

IOilas @e4oponna AoCTOfiHa npucyxAe]gl:1.fl. ylenofi creIIeHI4 KaHAI4Aara

TexHr{qecKux HayK rro yKa3aHHOft CleqI{€uIbHOCTI4.

llpo Seccop r<a$ e4pbl (TexHoJIorIrI4

BDKyITIITx BelqecrB z 6etouon>>,

A-p rexH. HayK, npoQeccop

(nayruax cnelll4uulbHocrb 05.23 .05 )
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