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OT3bIB BeAylel opraHu3anuu

Ha JHCCEPTALMOHHYIO paboTy
3umuHoii BasenTHHBI ANeKceeBHBI
«OIPEAEJEHUE MEXAHUYECKHUX XAPAKTEPUCTHUK XPYIIKUX ITOPUCTBIX
MATEPHUAJIOB HA OCHOBE YU CJIEHHOI'O MOJEJIAPOBAHU S»
NpeJcTaBJeHHYI0 K 3alHTe HA COUCKAHHE YIEHOH CTENeHH
KaHAHAATa QH3UKO-MATEMATHYECKHUX HAYK
no cunenuaabHocTH 1.1.8. (01.02.04) — Mexannka nedopmMupyeMoro TBepaoro Tejaa

AKTyaJIbHOCTh ~Te€Mbl BBINOJHEHHOH JuccepTamuu. [IpencraBnenHas paGoTa
MOCBSIIEHA MCCICIOBAHUIO MEXaHWYECKOro TIIOBEAECHUS U omnpenencHuo 3G GheKTHBHBIX
MEXaHUYECKUX XapaKTePUCTHK XPYNKHMX IIOPUCTHIX MAaTepHajoB. OTH MaTepuajbl HaXONAT
IIAPOKOE MPAKTHYECKOE NPUMEHEHHE B DPA3IM4YHBIX 00JacTAX MPOMBINUIEHHOCTH. OmHUM U3
TaKHX MaTepHAIOB SABJLICTCA IIOPHCTas KEpaMUKa, OTIMYAKINAscsd YHUKAIBHBIM COYETAHHEM
SKCIUTyaTallMOHHBIX U (YHKIHOHATHHBIX CBOMCTB Ul H3AENHM MEIUIMHCKOrO HAa3HAYEHUs,
XUMHUYECKOH 1 aBTOMOOMIIbHOM TIPOMBIIIUIEHHOCTH.

Hanuume MOpHUCTOCTH CYIIECTBEHHO BIIMAET Ha CBOWCTBA Marepuana. B CBA3W ¢ 3THM
U3YYCHUE BIIUSHUS BHYTPCHHEW CTPYKTYPHl XPYNKHMX IMOPHUCTBIX MAaTepHATOB Ha WX (QHU3HUKO-
MCXaHHYCCKME CBOWCTBA SBISETCA BaXHOM 3ajaueidl. [lmg 5TOro mpUMEHSIOTCS Kak
aHAJIATHYECKUE, TaK U YUCIICHHbIE MOAXOAkL [losToMy pa3paboTka METONOB MPOTHO3UPOBAHMS
MEXaHMYECKUX CBOMCTB MaTe€pUaoB M MaTeMaTUUYECKUX MOJENEeH UX MEXaHHYECKOTO MOBEIEHUS
B IIMPOKUX YCIIOBUSX BO3ACHCTBUHM C y4eTOM OCOOEHHOCTEHM MX MOPOBOM CTPYKTYPHI ABIACTCS

TICPCIICKTUBHBIM HAINPaBICHUEM MEXaHMKH AeQOpPMHUPYEMOro TBEpAOro Teia. Takum oGpasom,
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TeMa JUCCEPTALMOHHON paboThl ABNAETCS BAXKHOW M aKTYaJbHOM KaK C IPaKTHYECKOH, TaK U C

(byHaaMeHTanbHON TOYKHU 3pEeHHs.

Crpykrypa M coaep:kaHde auccepranuu. JluccepralMoHHas paboTa COCTOMT U3
BBEICHHMS, TpexX TIJaB, 3aKIIOYEHHUd U CIHACKAa JUTEpaTyphl, KOTOpBIM BkmrodaeT 180
HauMeHoBaHMH. OOwmi 06beM pyKomucH coctaBisieT 141 cTpaHUIly MaIIMHOIMCHOIO TEKCTa,

BKJIFOUAOIIEro 39 pUCyHKOB U 8 Tabmul.

Bo BBegeHMH yKa3pIBAlOTCS AaKTyallbHOCTb M CTEHEHb pa3pabOTaHHOCTH TEMBI
npoBOAMMOro Hccienosanud. CHopMyIMpOBaHbI Leldb U 3aa4d JUCCEPTALMH, yKasaHa HaydHas
HOBU3HA, PACKpPBITI TEOpPETHYECKas M IPaKTH4YeCKas IEHHOCTh AUCCEPTALlMOHHON paGoThl,
OnucaHbl METOABI UCCICNOBAHMS, IIPEACTABIICHEBI ITOJIOXKCHUA, BEIHOCUMBIC Ha 3aIlIUTY, OTPaXCHBL
JOCTOBEPHOCTh M JIMYHBIM BKJIaJ COMUCKATEeNs, IPUBOAMTCA KPATKOE OIMCAHUE COMCPIKAHUS

AuccepTanuuu.

B mnepBoii riaBe aHMccepTalMM IpPEICTaBlieH 0030p JauTepaTypbl OO0 OCHOBHBIX
XapaKTePHCTUKAX M CBOMCTBAX XPYNKHMX IIOPUCTBIX MAaTepHaloB. BrinonHeH anHamus pador,
HOCBAIIEHHBIX po0ieMaM MaTeMaTHUecKOTO OIFCAHUS MEXaHWYeCKOTO MOBEOCHHS XPYIKUX
MOPHUCTBIX MaTepUajoB, B YaCTHOCTH PACCMOTPEHBI KaK KIIACCHYECKHE, TaK U COBPEMEHHBIC
MOJIENIY ONUCaHUS HEYIPYTOoro Je(OopMUpPOBaHUS U pa3pyLICHUS XPYIKUX HOPUCTHIX MATSPUATIOB.
OnucaHel CYIIECTBYIOIIME METOAbI M IOAXOMbI TMPOTHO3MPOBAaHHSA 3(P(OEKTUBHBIX CBOMCTB
CTPYKTYPHO-HEOJHOPOJHBIX MaTEPHUAJIOB.

Bo BrOpo#i raaBe npuBelcHAa MaTeMaTH4eCKas [TOCTAHOBKA 3afadd MOMACIHPOBAaHHS
MEXaHUYECKOro MOBEACHUSA XPYNKUX MOPUCTHIX MaTeprasoB. ONMUcaHbl UCTIONb3YEMBIE B paboTe
MOJIE/IH OMNpPEAEAIONMX COOTHOIIEHUH — MOJIENb U30TPONHON yIpyro-Xpynkod MOBpexKIacMoi
Cpelnl U ympyro-miactudeckas mMoznens Hpykepa—Ilparepa. Ilpennoxena Moaudukanus MOISIH
MOBPEXAAEMOM CPEBI, MO3BOJIAIONIAA YYECTh BUM HANIPSHKEHHOIO COCTOSHUS U ONUCATh Pa3jiuiyne
B MOBCJICHHU XPYNKHUX MaTCPHaOB IIPH CXKATUM M PACTLKEHWUM, a TakkKe Nerpajalldio yOpyrux
MOAyNe C pPOCTOM TIapaMeTpa IOBPEXIAECHHOCTH. IlpencTaBneHbl KOHEYHO-Pa3HOCTHBIN
YHCIEHHBIH METOA pemeHus IudQPepeHIUanbHbIX YPaBHEHHM MEXaHWKU IehOopMUPYEMOTO
TBEPIOTO Tejla, a TaKKe PE3YNIbTaThl TECTUPOBAHUA peau3alMy MOJeNell B KOMIIBIOTEPHOM
nporpamme. MsnoxeHa paspaGoTaHHas METOAMKA ONPENENCHHs YIPYTHX MOIYJed MOPUCTHIX
MaTepuasoB B Cllyyae OJHOOCHOIO Harpy KeHHs U IUIOCKOH nedopMariyy.

B TpeTheii riase NpeiCcTaBIeHO OMMCAHUE MPEUIOKEHHOIO METO/a SKCIIEPUMEHTAILHO-

YUCJIEHHOrO pacueTa 3((MEKTUBHBIX CBOHCTB XPYNMKHX TIOPHUCTBIX MATEPUANOB, a TaKXKe



TPUBEJICHBI PE3YNBTAThl SKCIIEPUMEHTANBHOTO M YUCIEHHOTO MCCIIENOBAHMS CTPYKTYPEI, CBOHCTB
¥ MEXaHHYECKOTO MOBEAEHMS NOPHCTBIX KEPaMUK Ha OCHOBE OKCHIA aIOMUHHMS. B pesynbTate
SKCTIIEPUMEHTANBHBIX HCCICHOBaHMUN OmpeseNieHbl 3G (deKTHBHbIE MEXAHUYECKUE XapaKTEPUCTHKH
00pa3uoB U3 KOPYHIOBOM KEpaMUKU C Pa3iUYHBIM 3HAYCHHEM MOPUCTOCTH, a TAKKE MOTyYEHEI
JaHHBIE O IOpOBOM CTpykType. 2D H300paXkeHMsI CTPYKTYpbl MOBEPXHOCTH OGpasloB B
JanpHEHIIEeM HCIIONB30BATIMCH U IOCTPOCHHS KOMIIBIOTEPHBIX MOJENEH Me3000HEMOB.
[IpencTaBneHbl pe3ynbTaThl HYHUCICHHOTO MOJEIMPOBAHHS IIPOLECCOB IehOPMHUpPOBAHUA U
paspyIleHNUs MOPUCTOM allFOMOOKCHIHOM KepaMUKH C TOpUCTOCTRIO OT 17 mo 33 % ¢
NpUMEHEHHEM MOIU(HLMPOBAHHON MO YIPYro-XpyIKON MOBpexaaemMoit cpensl. IIpoBenena
OLICHKa HEOJHOPOJHOTO HANPSKEHHOIO COCTOSHHUS B Me3000beMax MOPHUCTOM KEpaMHUKH.
ITokasaHo, 4TO MpU OZHOOCHOM DaCTSKCHHM ME3000BEMOB TOPUCTON KOPYHIOBOW KEPAMMKHU B
HUX TMPHUCYTCTBYIOT KaK pacTSrMBAIOLINE, TaK U CHKUMAIONIME JIOKAIBHBIE HANPHKEHHs. B KoHIe
raBbl MPUBENEHBI PE3yNbTaThl ampobanum MeToga pacuera S(P(PEKTHUBHBIX MEXaHHYECKHX
XapaKTEPUCTHK H30TPOIHBIX XPYNKHX MOPHUCTHIX MAaTepuaioB B pamMKaX MHOTOYPOBHEBOTO
MOJEIUPOBAHUS MEXAaHHYECKOTO TOBEJICHHs MOPHCTOM KEPAMUKM B YCJIOBUSX TPEXTOYEYHOTO
m3ruba U CpaBHEHUS C SKCIICPUMEHTATBHBIMY JAHHBIMH.

B 3akia04eHHH cHOPMYITUPOBAHBI OCHOBHEIC PE3YJIBTAThl M BBEIBOMBI AUCCEPTALIAOHHON

paboTHL.

JocTOBEPHOCTh  3KCIEPUMEHTANBHBIX PE3YNbTATOB, M3JIOKEHHBIX B IUCCEPTALUM
3umuHOM  B.A., moxTBepKIaeTcs INPUMEHEHHEM  CEepPTH(OUIMPOBAHHOIO  COBPEMEHHOIO
000pyJOBaHUSI U OSKCIEPUMEHTAJbHBIX METOMOB. JIOCTOBEPHOCTH pE3YJIBTATOB YHCIEHHOIO
MOZEIHUPOBAHU IOATBEPIKAAETCA KOPPEKTHOCTHEO MAaTeMaTHYECKOW TOCTAaHOBKH  3a/aud
nebOpMHUpOBaHHS U  paspylIeHHs XPYNKUX TOPUCTBIX  MAaTepHajioB, HCIIOIL30BAHUEM
anpoOMpOBAHHBIX YHCJIEHHBIX METOJIOB, IIPOBENICHUEM TECTOBBIX paCUYeTOB M  COIJIACHEM
TIOJIyYEHHBIX YMCJIEHHBIX PE3yJIbTaTOB C pE3yJbTaTaMU SKCIIEPUMEHTATIBLHEIX MCCIIEJOBAHNMN, a
TaKXKe ¢ pe3ybTaTaMU, OMYOJMKOBAHHBIMH B HAYYHBIX MCTOYHHKAX.

PesynbpTaThl UCCIENOBAaHMMH, IPEACTABIECHHBIEC B IUCCEPTAIUY, OITyOIMKOBaHE B 8 paboTax,
U3 KOTOPBIX 2 — B PELEH3UPYEMbIX H3/IaHMSX, BKITIOYCHHBIX B mepeueHs BAK, u 6 crareil B
JKypHaliaX, MHIEKCHpyeMbIX B 0asax Hay4Horo uutupoBanus Web of Science u Scopus. B
OImyONUKOBAaHHEIX paboTax JOCTATOYHO IIONHO H3JIOXKEHBI MaTepuaisl JuccepTaiuu. Taxxe
CIEMYET OTMETUThL OOIIMPHYIO anpodanuio paboThl Ha PAfE BCEPOCCHUUCKUX U MEMKIYHAPOMHBIX

KoH(pepeHUuH.






