3AKJIIOYEHHE

3KCIIEPTHON KOMMCCHH AuccepTannonHoro cosera 24.1.135.01 (1003.038.01) Ha Gase
DenepalbHOIO TOCYIapCTBEHHOTO OIOMKETHOrO YYpekAeHHMs Hayku HHcTuTyTa
(GU3MKM TPOYHOCTH © MarepranoBeneHuss CubHpckoro otheneHus Poccuickon
aKazeMuy HayK O JHCCEpPTaIHOHHON paboTe PumummoBa Aprema AJEKCaHIPOBHYA
«Ompeenende YOpyruX XapakTepUCTUK HAHOYACTHI», IIPEACTAaBICHHOW Ha
COMCKAaHHE YYEHOH CTemeHW KaHauaaTa (HU3MKO-MaTeMaTHYECKMX HAyK IO

crenuansHocTH 1.1.8. MexaHuka e opMHUpPyeMOro TBEPAOIO Tela

[IpencraBmennas A.A. OWINNIOBEIM IHUCCEPTAMs IIOCBSIIEHA PEIICHHUIO
HAyYHOM MPOOJIEeMBl ONpENeTCHUS MEXaHWYEeCKHX XapaKTePUCTHK HAHOYACTHI[ H
MHTEPIIPETAIMYA BIUSHUS WX pa3Mepa Ha CBOMCTBA HAIOJHEHHBIX HAaHOYACTHUIIAMU
I€TEPOTEHHEIX MaTepuanoB. [IpelyIOKeHHBIH B AWCCEPTAI[MOHHOH paboTe MeETOox
II03BOJISET BBISBUTH 3aBHCHMOCTH YIPYTMX MOIYyJIeM HaHOYACTHI[ OT HX pa3Mepa,
OnmUpasch Ha OSKCIEPUMEHTAIhHO IIONyYEHHBIE JaHHbIE [UIS HAIIOJHEHHBIX
IIOJUMEPHBIX KOMIIO3UTOB. BFEIMTOJIHEHHBIE B JAMCCEPTALMU ODKCIEPHUMEHTAIBHO-
TEOPEeTHYECKHE HCCIEIOBAHUSA CYLIECTBEHHO YIIPOILIAIOT CYILIECTBYIOIIME METOIBI
IOJIYUeHHUS 3HAaHUH 0 MEXaHWYECKUX XapaKTEPUCTUKAX HAHOYACTHII, HCIIOJIB3YEMBIX
s Momu(UKAMA CBONCTB  HAIIOJIHEHHBIX  KOMIIO3MIIMOHHEIX — MaTEPHAJIOB.
[Tony4yeHHsle 3HAHWS HEOOXOAWMBI IS  HAy4YHO-OOOCHOBAaHHOIO  IIPOTHO3a
MEXaHMYECKUX  CBOHCTB ¥  Je(OpMalMiOHHOIO  IIOBEJEHUS  HAIOJHEHHBIX
reTepPOreHHBIX MAaTEPHAAJIOB.

Ha ocuHoBe 0000menus monmenu X.A. PaxmarynuHa mid rasa ¢ TBEPABIMH
YaCTHIIAMH Ha CIy4ail ympyroro TBepAOTro Tela B AMCCEPTALMH IPEIIONKEeHa HOBas
MOJIEeJIb TOMOTE€HU3AlMHM CBOMCTB. MoJIenb MTO3BOJISET ONHOBPEMEHHO OLICHMBATH IBE
yIOPYI'He KOHCTAHTHI TETEPOreHHOr0 MaTeprana B 3aBHCHMOCTH OT YIPYTHX
XapaKTEPUCTUK COCTABILIOMHUX (a3.

Pa3BuTa HOBas SKCIEPUMEHTATbHAST METOANKA OJHOBPEMEHHOTO ONpPENeTICHUI
IBYX HE3aBHCHMBIX YIPYTHX MOJIyJel I'eTepOreHHOT0 Marephaia B paMKaX €IUHOTO
SKCIIEpEMEHTa Ha CTECHEHHOE Ckarhe. [Ipe/oKer MeTo/l OLEHKH YIPYTHX MOMYJeH

HaAHOYACTHII, BXOOIIUX B COCTAB HAIIOJHEHHOT'O ITIOJIMMEPHOIO KOMIIO3HTa4, Ha OCHOBE
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SKCIIEPUMEHTAIBHO MOIyIeHHBIX Mory el FOHra 1 CTeCHEHHOIO CXaTHsl IOJIMMEPHON
MAaTpPHIEl 1 HAHOKOMITIO3UTa Ha €€ OCHOBE U IIPEJI0KEHHOM MaTeMaTUYECKOM MOJIEH
roMorenusanyu. Pa3paOboTaHHBIA MOJXOJ WCIIONB30BaH IS OIpENeNICHUS YIPYyruX
MOJyJIell HAHOMUCIIEPCHBIX IIOPOIIKOB IHOKCHAA KpeMHHA TapKoCHiI H A3pOCHIL
Vcranosinen s>ddext Bospactanus Momyis FOHra m Momyls OOBEMHOIO CXKaTHsd
Tapkocmia u Aspocuna Ha 25% u 20%, COOTBETCTBEHHO, IIPH YMEHBIIEHHH Pa3MeEPOB
HAHOYACTHI] OT 63 HM 10 10 HM U MOCTOSHHOM 00BEeMHOM COZIepXKaHUH 5 Bec.%o.

OKCIIepUMEHTATbHO  yYCTaHOBIEHAa  3aBHCUMOCTb  MOXYJIeHd  YNpPYyrocTu
TeTEPOTEHHOr0 MaTephalia OT COAEp)KaHWs HaHOAWCIIEPCHBIX BKIIOYEHHH KapOuua
KPEMHUS: TIPY YBEITHYEHUH COEPKaHNs HAaHOYACTHIL 10 5 Bec.% pocT Moxyiei IOHra
IUIS TIOJIMMEPOB, HAITOJTHEHHBIX AspocuiioM, coctaBui oT 10 no 14%, Tapkocuiom —
oT 18 10 30%. Monyny CTECHEHHOTO CXATHsI HAOJHEHHEIX ITOJIMMEPOB YBEIIMYUIUChH
no 8-12% wm 16-27%, cooTBeTcTBeHHO. Ha OCHOBE IIOJYYE€HHBIX JaHHBIX OBLIN
IIOCTPOEHBI 3aBHUCHUMOCTH YIPYTUX XapaKTEePUCTUK HAIONHEHHBIX IIOJUMEPOB OT
CpeIHero pasMepa HaHOYACTHIL.

IToxy4yenHsie B paboTe pe3yibTaThl BHOCAT CYIIECTBEHHBIN BKJIAJ B Pa3BUTHE
CYLIECTBYIOIIUX IPEACTABICHUN O BIUSHUU Pa3MEpPOB HAHOYACTHUI] Ha UX YIpPYTHe
MOJYJIH U BKJIaJe HaHOTUCIIEPCHBIX HAIONHUTENeH B GOPMUPOBAHUE MEXaHUYECKUX
CBOMCTB HaIOJTHEHHBIX TeTePOreHHBIX MaTepHuasoB. IIpenmoxeHHbIN
SKCIIEpUMEHTATEHO-TEOPETUUECKU METOJ] OLICHKM YIPYIHX MOZYJeH HaHOYaCTHUI
HMeeT Ba)XHOE MPaKTHUYECKOEe 3HAYeHHWE C TOYKM 3pPEHUSA OLCHKH MEXaHHYECKHX
CBOMCTB HAIIOJHEHHBIX T€TEPOTCHHBIX MAaTE€pUAJIOB M ONTUMU3ALMU MX CTPYKTYPHI U
CBOWCTB.

JluccepTallmOHHOE — HCCeOBaHWE II0 CBOMM IelfM, 3aJadaM, MeTolam
HCCIIENIOBAHMA, CONEP)KAHUI0 W HaydHOH HOBH3HE COOTBETCTByeT ILIL 4, 6, 13
[Macmopra crnemuaneHocTr 1.1.8. Mexanuka pedopMHpYyeMOro TBEPIOTO Teia
(bu3uKo-MaTeMaTHIeCKUe HAYKH).

COOTBETCTBHE COJEPKAHUS TUCCEPTAIMOHHON paboThl NaHHOM CIEHAIBHOCTH
TOITBEPXKAAeTCS IMyONUKAlMsIMA B BEyIMIHX HAy4HBIX JKypHalTaX MO (QU3HKO-
MareMaThdeckomy mpodumio:  «Jlokmamsl  AkameMuu — Hayk», «Dusmyeckas
ME30MEXaHHKaY, «BecTHEK Hwxeropoackoro YHHUBEPCUTETA HM.

H.U. Jlo6aueBckoroy, «M3BecTrsi ANTalicKOro rocynapcTBeHHOro yHuBepcuTera. Cep.
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MareMaTiKa U MEXaHUKa. YIpaBlieHHe, BEIYUCIUTENbHAS TeXHUKAa U MHPOPMAaTHKA.
®muka», «Harommnmyctpus», «Journal of Polymer Research», «Mechanics of
Composite Materials», «Journal of Physics: Conference Series», «AIP Conference
Proceedingsy.

Marepraibl JUCCEPTAIHOHHOTO HCCIEN0BAHNS U3II0XKEHEI B 38 0TEUECTBEHHBIX
U 3apyOeXHBIX HAYYHBIX ITyONMKanusaX, BKIO4Yas 6 cTaredl B PEIEH3UPYEMBIX
u3IaHusX, pekomennoBanusix BAK, uro coorBerctByer m. I II. 11 u 13 ITomoxenus
0 TMIPUCYKICHUH YUSHBIX CTCIICHEH.

HMuccepranus A.A. OuiunmoBa INPeACTaBIAET COO0H 3aKOHYEHHYIO U
CaMOCTOSTEIBHYI0 paboTy, COAEpIXKAaIlyl0 HOBBIE pPE3yIbTaTbl K  IIOJIOXKEHHS,
BEIJIBUTaeMble [UIS ITyOJIMYHOM 3aIlUThl M CBHUIETENBCTBYIOIINE O JIMYHOM BKIIAJC
apropa B Hayky (m. II.10 ITomoxenus). B paboTe Ha OCHOBaHMH BBIIIOJTHEHHBIX
HUCCIIeOBaHUM’:

- paspaboTaHa HOBas MaTeMaTH4ecKas MOZENb T'OMOTE€HH3AlUH CBOMCTB yNPYroro
reTePOreHHOr0 MaTepualia, II03BOJAIONIAs OAHOBPEMEHHO OIEHHWBATh JBa
HEe3aBHCHMEIX YIPYTHX Mapamerpa Jlame B yCIOBUAX OJHOOCHOT'O HAIPSIKEHHOTO H
OJTHOOCHOTO J1e()OpMUPOBAHHOTO COCTOSTHUAX;
- TpeIIOKeHa 3KCIepHMEHTaNbHAs METOAWKa oIlpeneneHus Monayias IOnra u
MOJIYJI CTECHEHHOTO CXKAaTHs TeTepOTEeHHBIX MaTepHajoB B YCJIOBHAX EIHHOTO
HCITBITAHUS Ha CTECHEHHOE CXKATHE;
- SKCIIEpUMEHTAIBHO YCTAHOBJICHA TEHICHITNS K YBEIHYEHHUIO MOIYJIEH YIPYTOCTH
TeTEpOreHHOT0  MaTepHaia C  yBeJIHYeHHeM  O0BEMHOr0  COIEpXKaHHs
HaHOJAMCIIEPCHBIX BKIroueHui Aspocuiia u Tapkocmia: moxyist FOxra va 7 u 15 %,
COOTBETCTBEHHO, MOIYJIsI cTeCHeHHOTO CxaTust Ha 10 u 25 %, COOTBETCTBEHHO, IIPH
yBETHYEHUN COIEPXKaHUSI HaHOYaCTHUI] 110 5 Bec.%.
- IPEJIOXKEH HOBBIA SKCIEPHMEHTAIbHO-TEOPETUUECKHIA METOM OICHKH YNPYIUX
CBOMCTB HAHOYACTHI[ C ITOMOINBI0 MOJENH TOMOTEHU3allMA M OIPENeNICHHBIX
SKCIIEPHMEHTATBHO MOIYJIeH yIIpyTrOCTH reTepOreHHOr0 MaTepuaia, HalloJIHEHHOTO
HaHOYaCTUIIaMU;

C TIOMOIIBIO DPa3pabOTaHHOTO 3KCIEPHMEHTAILHO-TEOPETUISCKOTO  METOoJa
TIONy4eHbl 3aBHCUMOCTH MOJXYyJell yIpyrocTH HaHOYaCTHIl AMOKCHAA KPEMHHS B

IUara3oHe uX pa3Mepos oT 63 10 20 HM.



Iuccepramust cooTBercTByeT TpeboBaHmsaMm mn. m. II. 9-11 Ilomoxenus o
IIPUCYKIEHUN yIEHBIX CTETEHEM, T. €. SBIISeTCS HayYHO-KBaTH(HUKAIMOHHOH paboToi,
B KOTOpOM Mpe/IOKEH HOBBEIM METOJ OLEHKH YIPYTHX CBOWCTB HAHOYACTHUIl C
TIOMOIIBIO MOJENM IOMOTE€HHU3AIMA U SKCIEPUMEHTAIBHO OIPENENIEMBIX MOIyJen
YIPYTOCTH reTepOreHHOI0 Marepuaia, HaITOJIHEHHOT O HCCIIeNyEeMBIMU
HaHoyacTUIaMH. Pa3paboTaHHEIN B [UCCEPTALIMM METOJ MPUMEHEH JJIS OTIPeeIeHUs
YIPYTUX MOJyJiel HAHOYACTULl AUOKCHAa KPeMHHUs, BBIABICHA 3aBUCUMOCTD 3HAYCHUH
YOPYTHX MOIyJIeH OT pa3MepOB STUX HAHOYACTHII.

TeopeTudeckass ~ 3HAUUMOCTb  pabOTBI  3aKIIOYA€TCs B PACIIUPEHUH
CYIIECTBYIOIIMX MPEJCTaBICHHA O MEXaHMYECKHX CBOMCTBAX HAHOPa3MEPHBIX
06bexToB. HoBBIe 3HaHUSI 00 yIpYyrux CBOMCTBaX HAHOYACTHI[ B 3aBHCHMOCTH OT HX
pa3MepoB BHOCST BKJIAJ B ITOHUMAaHUE Je(OPMAIMOHHOIO ITOBEICHHUS HAIlOTHEHHBIX
HAHOYACTHUIIAMH KOMITO3UTHBIX MaTepHaJloB.

[TpakTuveckas 3HAYMMOCTh pPabOTBI 3aKIIOYaeTCs B BO3MOXHOCTH IIPOTHO32
nebOpMaIlMOHHOTO  OTKJIMKA HANOJHEHHBIX HAHOYAaCTHUI[AMH  KOMIIO3UTOB U
ONTHMHM3ALMA UX CTPYKTYPBI H CBOHCTB IIyTeM II0AOOpa IPEAIOYTUTEIBHEIX 110 THITY
U pasMepy HaHOIUCIIEPCHBIX YacTHUl], YIPyIHMe CBOMCTBa KOTODBLIX OIIPENEIICHBI B
COOTBETCTBHH C pa3pabOTaHHON METOAMKOM.

3auMCTBOBAaHHE MaTepUaOB APYTUX HUCCIENOBaTeNIed aBTOP POU3BOIUT TOJIBKO
BO BBEJIEHHH, 0030pe TUTepaTyphl U MpU 0OCYXIEHHUHU IONYyYEHHBIX B JUCCEPTALUU
pesyibTaToB. Bee 3aMMCTBOBAaHUS 0(QOPMIIEHB] ITOJHBEIME JINTEPATYPHBIMU CCBLIKAMU
coryacHo tpeboBanusM I1. 1. I1. 14 [TonoskeHns 0 IPUCYKICHUM YUEHBIX CTEIICHEH.

C y4eToM BBIIIECH3IIOXKEHHOIO 3KCIIEPTHAs KOMHCCHS PEKOMEHIYEeT NPHUHATH K
3aIquTe B AMccepTandoHHoM cosete 24.1.135.01 (J1.003.038.01) na 6aze ®IIM CO
PAH guccepramuonHyro  pabory  @mmmmmoBa Aprema  AJleKcaHIpOBHYA
«Ompenenenye yIpyruX XapakTePHCTHK HAHOYacTHI» Mo crelmansHocTH 1.1.8.

MexaHuKa f1e(hopMHEPYEMOro TBEPAOro Tena ((hHU3HKO-MaTeMaTHIECKHE HAYKH).

/
ITpencenarens KOMUCCHH: //é/k/\ 1. ©-m. H. PomanoBa B.A.
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