OT3bIB
Ha aBTOpedepaT auccepTauronHol pabotsl Henamoesa Cemena [mumpuesuya
«Baskocmy paspywenus u enympennue nanpancenus KOMHO3UUUOHHbLX
HAMEPUAL06 HA OCHOGE KAPOOHUZ0EAHNBIX HOJIUMEPHBIX MAMP UL,
IPECTABJICHHYIO HA COUCKAHHME YYEHOMH CTeeHH
KaHIuAaTa PU3HKO-MaTeMaTHIeCKUX HayK 110 CllelUaNbHOCTH /.3.8 — « Quiura
KOHOEHCUPOBAHHO20 COCIMOSHULY .

AKTYalbHOCTE TeMBI Npe/CTaBlIeHHOI paboThl 3aKII09aeTCs B HEOOXOIMMOCTH
Pa3paboTKK  BBICOKOTEMIIEPATYPHBIX [TOJTMMEPHBIX  KOMIIO3UIIHOHHBIX MaTepUaloB
(ITKM), koTophle 06IaLalOT  BBICOKOI MPOYHOCTBIO W CTaOMIBHOCTBIO MpH
Temnepatypax 1o 300 °C, 4To menaeT WX NpPHIOAHBIMA IS HCIONB3OBAHHS B
BBICOKOHAIPYXKEHHBIX ~ KOHCTPYKLIMOHHBIX ~3JIEMEHTAX B pasiM4HBIX  06IACTSX
NpoMeIlIIeHHOCTH. Cymectyromue [IKM wWacto MMeloT HenocTaTouno BBICOKHE
IKCILTyaTallHOHHbIE TEMIIEPATYPbl M HU3KYIO yIapHYIO BA3KOCTb, 9TO OrpaHUYMBAET UX
IpUMEHEHHe. B CBs3M ¢ THM BO3HHMKaeT MOTPeGHOCTL B CO3NAHUM MaTepuanoB ¢
YIIYHIICHHBIMU XapaKTePUCTHKAMH, KOTOPBIE MOTIIH ObI IPOU3BOAUTHLCSH SKOHOMHYHLIMH
METOAaMu M MaclITadUpOBaThCA U1 MCIOJIB30BAHUS HA TeppuTopun Poccuiickoit
Denepauuu.

Pabora WrnareeBa Cemena JAMUTpHEBHYA MOCBsIIEHA HCCIEOBAHUIO M OICHKE
BASKOCTH paspylI€HUs] U OCTATOYHBIX HANPSIKEHUH B KOMITO3HMIIMOHHBIX Martepuanax Ha
OCHOBE KapOOHM30BAHHBIX MOTHMEPHBIX Matpuil. OCHOBHOe BHHUMaHHe yrelleHO
pa3paboTKe W aHATIH3Y MOMMMEP-MATPHUIHBIX KOMIIO3UTOB, COJIEpXKaIlUX YIIIEePOIHbIe
HAlIOJTHUTEIM, KOTOPhle 00eCeYHBAIOT MOBBILIEHHbIE (PH3NKO-MeXaHHIECKHe CBOHCTRA
M yCTOMYMBOCTB K BBICOKHM TeMIlepaTypam. B paGorte Takxke UCCIIEAYIOTCS IPOLECChI
KapOOHM3ALMK TOJIUMEPHOH MATPHIBL, 0COGEHHOCTH (bopMHpoBaHKsS OCTATOYHBIX
HaNpsDKEHUH M UX BIMAHHE Ha IPOYHOCTH U JIOJTOBEYHOCTD MaTepHasoB.

Hay4nas HoBM3Ha paGorel Uruartsesa Cemena JIMuTpueBuya 3akaodaercs B
pa3paboTKe KOMIUIEKCHOIO MOAXOZa K MCCIeIOBAHHIO U OLIEHKE OCTaTOYHBIX
HalpKEHUH M BA3KOCTH pa3pyllIeHHs B KOMIIO3HIMOHHBIX MaTepuangax Ha OCHOBE
KapOOHM30BaHHBIX ITOJIMMEPHBIX MaTpui,. B paMKax paboThl BIepBbIe IPOBEJEHO
JICTA/IbHO®  HCCIe/IOBAaHUe OCTATOYHBIX HANpPsKeHHH KaK Ha MHKpO-, Tak M Ha
MaKpoMacImTabHOM YpOBHE, YTO IO3BOJIAET ITy6Ke MOHATh OCOGEHHOCTH MIOBEICHUS
MATCPHAlIOB, HAMOTHEHHBIX IMCKPETHBIMHU YIIIEPOJHBIMU YacTHIaMu. OCOGEHHO BakKHO,
4TO B paMKaX [aHHOW paboThl ObLia yCTAaHOBICHA B3aMMOCBS3b MEXIY COCTaBOM
KOMIIO3HUTa, YPOBHEM OCTATOUHbBIX HANIPSKEHUH U QHU3UKO-MeXaHUIeCKUMU CBOMCTBaMH,
dTO  TIO3BOJIACT TOYHEE OLEHUTh BIMAHHE 3THX [1ApaMETPOB Ha [IPOYHOCTh H
JI0JTOBEYHOCTh Pa3zpabOTaHHOIO MaTepuala.

Kpowme Toro, B 1asHoi paGoTe GbIT Mpe105keH MHOrOMACILITAG I METOJ OLIeHKH
OCTATOYHBIX HANPSXKEHWH, YTO CYLIECTBEHHO MOBBILAET TOYHOCTH M HATEIKHOCTD
[IPEACTaBICHHBIX PE3yNbTaTOB. ABTOPOM OblLIa AETANbHO HCCIEN0BAHA 3aBUCHMOCTE
BASKOCTH  paspyIICHUs OT NpEIeNbHOW TeMIlepaTtypsl KapOOHHM3alldM M CocTaBa
KOMIIO3HUTa, HTO MO3BOJACT ONTHMHM3MPOBATH IPOLIECC IPOU3BOACTBA MaTepUasoB,
aMANTHPYS UX CBOUCTBA JUISL KOHKPETHBIX yCIOBHI SKCILTyaTaIH,




OT/ebHO  CTOUT  OTMETHTS BHC/IPCHUE MapaMeTPUUYECKUX CTATHCTHUYCCKHX
MOJIeNTlel JUIs aHalM3a OSKCHEPUMEHTATbHBIX MaHHBIX. DTH MOJIeTH  [103BOJIAIOT
YIUTBIBATE MHOXECTBEHHBIE CPaBHEHMs, YTO 3HAYUTEIBHO YJIyqlIaeT TOYHOCTh H
/IOCTOBEPHOCTH aHaM3a pe3yJibTaToB.

CoBOKYITHOCTE yKazaHHBIX HOBOBBC/ICHHH BHOCHT BECOMBIH BKJIA] B pa3BUTHE
MCTOAOB CO3JaHUs MOJIUMEPHBIX KOMIO3HLIMOHHBIX MaTepUajoB ¢ MOBLIIIEHHBIMH
IKCILTyaTallMOHHBIMU XapaKTePHCTHKAMK M PACLIMPSET NepCreKTHBE HX NPpUMEHEeHHS B
IIPOMBILUTEHHOCTH.

[lpakTHueckas 3HauUMOCTD paborst  UruateeBa Cemena JMutpreBnua
SAKIOYACTCH B paspabOTKe KOMIUIEKCHOTO aropuT™a i OLIEHKH OCTaTOYHBIX
HAlpSOKEHMH B KOMIIOBHLMOHHBIX MaTepuanax Ha OCHOBE KapOOHH30BaHHBIX
[IOJTMMEPHBIX MaTpHL. JIaHHBIH airopuTM BKJIIOYAEeT Kak paspymaronue, Tak u
HCpaspylIaoIne METOMbI, YTO I103BOJISET CYLIECTBEHHO MOBBICHTH TOUHOCTE AHANM3A
HAMpPsDKEHUH, CPABHUTH APYT C IPYTOM M OLIEHUTD UX BIMSHUE (YpOBeHB paccuUTaHHBIX
HalpsDKEHUH) Ha XapakTepHCTHKM MaTepHaa. [IpennoxeHHsll moaxon K omueHke
OCTaTOYHBIX HAIPSHKEHHH OCOOEHHO BaKeH Ul KOHTPOIS KayecTBa MPOMBIIITEHHBIX
00pa3sLoB, MOCKOJIBKY OH IO3BONSIET BBUIBISTH U MHHUMH3UPOBATh BHYTPEHHHUE
HAIpPsDKEHUS B MaTepHallax, NpeloTBpallias Ae(GopMarImio u3ienuit u NPOJJIeBast CPOK UX
SKCIUTyaTallHH.

B pamkax nanHOif paGoTel 6bIT [IPOBEIEH aHA/IN3 BJIMAHUS IpeJebHO
TeMIIEPaTypbl KapOOHM3AIMH M COCTABA KOMIIO3MTA HA BS3KOCTE paspymeHus. ITu
PE3YNIbTaThl MOTYT OBITH UCIIONBE30BAHbI 1715 ONTUMH3AIIHH [1apaMeTpoB NPOU3BO/ICTBA,
TO IO3BOJIUT TIOJTY4aTh MaTePHAIbI C 3a1aHHBIMH TIPOYHOCTHBIMH XapaKTepUCTUKAMH,
YCTOMYUBBIMM K BBICOKHM TeMIEpaTypam arpecCHBHBIM CpejiaM.

[Tormyuennbie pe3ynbraThl UMEIOT BBICOKYHO NPUKIAIHYIO0 LEHHOCTh ISl TAaKHX
OTpaciieif, Kak aBUAKOCMHUYECKasi U aBTOMOOH/ILHAS MPOMBIIITIEHHOCTH, IJle TpebyeTcs
MPOM3BOJICTBO NOJITOBEYHBIX, TEPMOCTOMKHX M MEXaHHYECKH IIPOYHBIX KOMIIO3UTOBR.

JlOCTOBEPHOCTE  MONy4YeHHBIX —pe3ynsTaToB  obGecreveHa HCIOIB30BAHUEM
COBPEMEHHOI0 MPEeLIU3HOHHOI0 HCCIIeI0BATEIIBCKOTO o0opynoBaHus U
CTaHNAPTU3MPOBAHHBIX MEXYHAPOJHBIX METOJIOB OLEHKH CBOMCTB MATEpHAJIOB. Jns
[IPOBEJICHUS 3KCIIEPUMEHTOB MPUMEHSIMCH METO/IbI PEHTIEHOCTPYKTYPHOTO aHaIN3a,
JIa3epHOH CIIeK/I-MHTep(hepPOMETPHH, KOHTYPHBIH METOA M METO] HOHHOIO CBEpJICHHUS
KOJICIl € HCTIONB30BAHHEM KOPpPEISUMH UM(POBBIX H300paKeHHH, YTO MO3BOJIUIO
HafCKHO  M3MEPUTH OCTAaTOYHbIE HAMPSKCHHWST M  CBOMCTBA KOMITO3UIIHOHHBIX
MaTepHUaos.

Kpome Toro, cobmopanacs CTporasg cCTaTUCTHYecKas o0paboTKa HaHHBIX C
HCTIOJIL30BaHUCM  TIporpamMmHoro nakera IBM SPSS, skimouvas OJTHO(aKTOPHBIH
AucnepcHontbiii ananu3 (ANOVA) ¢ kpurepusmu ThiOKKH u Jlannera s yuera
MHOMCCTBCHHBIX CPABHEHUHM, YTO TTOBBICHIIO TOYHOCTH H 060CHOBAHHOCTD BBIBOIOB. Bee
BBIOOPKH TIPOIILTH [IPOBEPKY HA HOPMATBHOCTh pacrpe/ieJIeHus, 4YTO AaJi0 BO3MOKHOCTE
HCIIOJIB30BATh NapAMETPHYECKHE TECThbl ¢ YPOBHEM 3HAYMMOCTH paBHbIM 0.05. DToT
KOMIUIEKCHBIH ~ IIOJXOA  TapaHTHPYeT  BBICOKYIO JAOCTOBEPHOCTh  PE3yJILTATOB,
IIPE/ICTaBIEHHBIX B paboTe.




Bo BBenenun aBTOpedepata onrcana CTPYKTYpa JaHHOH I'71aBbl TUCCEPTALUOHHO
paboTel ¢ mepeuncieHuem ee COlepkKaHusl. YKa3zaHO, YTO JaHHAs IiaBa COEPKHUT
0DOCHOBaHHE  aKTYalbHOCTH MCCJIC/IOBAHMS, CBENCHHS O HAay4HOH HOBH3He,
TCOPETUYECKON U IPaKTUYECKOM 3HAYUMOCTH, TTOJIOKEHHUSIM, BBIHOCHMBIX HA 3alIMTY U
T.H.

B mnepsoii rmase npuBommTcs 0030p Hay4HBIX MyGIMKALMH U HCCJIEI0BAHUI,
KaCalOWMXCA  TOJIMMEPHBIX  KOMITO3MITHOHHEIX MaTepHaioB, B  YacTHOCTH,
BBICOKOTEMIICPATYPHBIX MOJMMEPOB, U MPOLECCOB UX TEPMOXUMHUYECKOH 00paboTKy.
PaccmarpuBarores metoponornyeckue [IOIXO/BI K OLICHKE OCTATOYHBIX HAIPSIKEHHI H
BASKOCTH paspylleHHs, BKIOYas (aKTOpbI, BIMAIONIME HA MeXaHHYCCKHe CBOMicTBa
KOMIIO3HUTOB.

Bo BTOpOii rase omuceiBaroTCs MaTepHallbl, UCIIOTb3yeMble B paboTe, a Takxke
METORHKH m3rotoBnenus [TKM na ux ocHoBe. Taxke ommchBaroTcs IIPUMEHSEMbIE B
paboTe MeTOMIBI HeCiIeI0BAHHS OCTATOUHBIX HalPSIKCHUH ¥ BA3KOCTH paspylIeHHus.

B Tperbeii rnase msnaraiores pesysnsraTer U3MEPEHHUA TUIOTHOCTH, TBEPAOCTU U
OCHOBHBIX ~ MCXaHMYECKHX XapaKTePUCTHUK  KapGOHH30BAHHBIX KOMIIO3ULIHOHHBIX
MaTepuaoB. lIpeacTaBsroTCs JaHHbIE, MOTyYeHHbIe IIPY UCIIBITAHMAX Ha pacTsKeHHe,
TPEXTOUEUHBIH M3TUO M CXKAaTHE, a TAaKKe aHATHU3 HX (DH3UKO-MEeXaHHYECKUX CBOMWCTB.
ChopMyTHpOBaHbI OCHOBHBIE BBHIBOIBI 10 pe3yJbTaTaM BLINOJHEHUS JaHHbBIX pabor.

B uerBeproii rnase npencrasnsiorcs Pe3yJbTaThl SKCIIEPUMEHTOB, HAIIPABIEHHBIX
Ha OIpPENCICHHE BA3KOCTH pa3pylIeHWS KOMIO3UTOB, U AHATH3 BIIMSHHUS CTPYKTYPBI,
COCTaBa W TeMIepaTypbl KapOOHM3ALHKH Ha  TPELIHHOCTOHKOCTS MaTepuana.
PaccmatpuBalotcs  MexaHu3MBbI PaspyIllIeHusi KOMIIO3UTOB, IIPOBOAUTCS AaHAJIU3
MPOLECCOB 3apOXKIEHUs M PacrpoCTpaHeHHs TpemuH. Ha ocHOBaHHH pe3yabTaToB
CTaTHCTHYECKOH 00pabOTKM TaHHBIX MIOCTPOEH IeIbIii PsiZl BEIBOJIOB.

3aK/IIOYHUTeNbHAS [V1aBa COMEPIKUT OMHCAHHE PUMEHEHUS Pa3THYHBIX METOIHK
OHCHKH OCTATOYHBIX HANPSKEHWH. Pe3ynbTaToM JaHHOMN IriIaBBl CTANM HCCIeIOBaHHe
HAIIP5DKEHHOTO COCTOSHMSA B KOMIIO3MTAX, OLEHKA BIMSHUS COCTABA M TeXHOJOIHH
KapOOHM3AINK HA YPOBEHBb OCTATOUHBIX HaINpsDKeHUH U UX pacrpejiesieHue.

B BbIBOax 06061ma0TCst OCHOBHbIE pe3yJIbTaThl UCCIICJOBAHMS, TOATBEPKIACTCSI
MX HaydHas M IpaKTHYecKas 3HaYUMOCTb. [TOJBOISTCS MTOIM BBIMOJHEHHBIX 3a71a4,
BBIACIISIOTCA HayYHbIE NOCTHKEHHS PaGOThl, M (OPMUPYIOTCS PEKOMEHIALMH VIS
AanbHEHIIEro IPUMEHEHHUS TT0JlyYeHHBIX PE3yIIbTaToB B IIPOMBIILJIEHHOCTH U HayKe.

Takum oGpazom, asropedepar AMCCepTauMOHHONW paboTel MrHareeBa Cemena
JIMHTpHEBHYA 1eMOHCTPHPYET [OHOE COOTBETCTRHE TPeOOBAHUSM, NPEAbABISEMBIM K
Hay4YHO-KBaIM(MKALMOHHBIM paboTaM Ha COMCKaHHe YYeHOH CTENeHH KaHaujara
(bu3uKo-MaTemaTHUECKHX HayK.

B pamkax wm3ydyenus aBropedepata 3ameuaHWil  BRISBICHO He ObLIO.
Ipencrapnennas pabora BbINONIHEHA HA BHICOKOM Hay4YHOM YpOBHe. ABTOpPOM MoKa3aH
BBICOKHMH yPOBEHb HABBIKOB M KOMIIETEHLHI 10 IIPeACTABICHHOMN TeMaTHKe.

Huccepraumonnas pabora «Bazkocms paspyuenus u BHYMPEHHUE HANPANCEHUS]
KOMROSUYUOHHbLX_MAMEPUANIO8 HA OCHOBE KAPOOHUZOBAHHBIX NONUMEDHbIX Mampuy,
NPEACTABICHHAs Ha COMCKAHME yYEHOH CTeNeHH KaHMaaTa (U3HKO-MATEMaTHYECKHX
HayKk 1o crneuuaibHocTh 1.3.8 «®Dusuka KOHACHCHUPOBAHHOTO  COCTOSHUSAY,
COOTBETCTBYET TpeboBaHusAM «I10/10KeHHs 0 TOPsAIKE IPUCY3KICHUS Y4YEHBIX CTerneHeil




B HUTY MUHCHUC», a ee aBTop, MrHathes Cemen JImMurpHeBuy 3aCITy)KHBaeT

HPUCYXKIICHUS  yHEHOH CTCNEHM KaHAWATa (PU3MKO-MATeMATHUECKHX HayK 110
CrennanbHoCTH 1.3.8 «DU3HKa KOHICHCHPOBAHHOIO COCTOSHUSY.
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