OT3bIB
0(pUIIMANIEHOTO OTIITOHEHTA
Ha IHUCCEPTAIMOHHYIO padoTy 3uMUHOM BaneHTHHE! AJleKCEEBHEI
«OnpejeeHre MEXaHUIECKIX XaPaKTEPUCTHK XPYITKUX TOPUCTHIX MATEPUATIOB HA OCHOBE
YUCJICHHOTO MOJAEIUPOBAHUAY, IIPENCTABICHHYIO HA COUCKAHUE YICHOH CTEIeHH
KaHAugaTa GU3MKO-MaTEMaTHYCCKUAX HAYK II0 CIIENUAILHOCTH

1.1.8. (01.02.04) Mexanuka neopMupyeMoro TBEPIOro Teia

AxTyaabHOCTL TeMbl. [luccepTanus 3umuHOM BajgeHTHHBI AJleKceeBHBI IOCBSAIICHA
YUCIICHHOMY HCCIIEIOBAHMIO MEXAHUYECKOTO IIOBEACHUSI XPYIIKUX [TOPUCTHIX MATEPUAIIOB, B TOM
YUCNIC IOPUCTBIX KEPAMUK, IIPU DA3NUUHBIX YCIOBHSX HATPYXEHHS. AKTYaIbHOCTH TEMEI
00yCIIOBJIEHA IMPOKUM IIPUMEHEHHEM ISTHX MaTEpPHalOB B XMMHUYECKOH, aBTOMOGMIIBHOM,
ABHAKOCMMYECKOM, MEIUIIMHCKON U IPYTHUX OTPACIISIX IPOMEIIIIEHHOCTH.

PaccmarpuBaemas 3ajada M3y4eHHS IPOIECCOB AeGOPMUPOBAHUS ¥ paspyIIEHHs
XPYIIKUX MOPUCTHIX MaTEPHAIIOB B CIOKHBIX YCIOBUAX HAIPYKEHUsI, H3yUeHA HE Tak MOAPOOHO,
a HEKOTOpBIE BOIIPOCHI, KacaroIlMecs, HalpuMep, BhIOOpa MoOzeNd, Haubolee TOYHO
OIIMCHIBAIOIICH HEYNPYroe IIOBEJEHHUE 3TUX MATEPUAIOB, JIO CUX IOP OCTAKOTCS OTKPBITHIMU.
Jnsa Oomee IONHOTO HOHMMAHHS OTHX IIPOIECCOB HEOOXOAMMO MPOBEACHHE YHCIICHHBIX
HCCIEN0BaHuH, Oasupyromuxcs Ha pa3paboTke Mojesel, MO3BOISIONMX YYeCTh 0COOEHHOCTH
CTPYKTYphl ~3THX MaTepuanos. HaumGosee 3Gb(QEKTUBHBIM IMOIXOAOM  IIPEACTABIAETCS
HCTIOJIb30BAaHKE BO3MOYKHOCTEH COBPEMEHHOM BLIUMCITUTENLHOM TEXHUKY U YHMCIEHHBIX METOIOB
MEXaHUKHU 1ehOpPMHUPYEMOT0 TBEPIOTO TEJIA.

C yd4eToM BCEro BEINIE CKa3aHHOI'O, TeMa JHCCEPTALMOHHON pPaboThl 3UMMHOIM
Banentunsl AneKCeeBHB! SBISETCS BAKHON U aKTyalbHOM,

Crpykrypa pa6oThl.

HuccepranmonHas paboTa BKIIIOUaeT B ceOs BBEJEHUE, TPY IJIABLI, 3aK/IIOUEHHE, CIIHCOK
JIATEPaTyprl, KOTOpPBIH coctouT u3 180 mcrouynuxoB. Pabora wamoxkena Ha 141 crpanmue
MAIIHHOIIMCHOIO TEKCTA, COTEPXKUT 39 PUCYHKOB ¥ 8 Tabuil.

Bo BBenenumnm 060CHOBaHA aKTYaIbHOCTb HCCIICHOBAaHUSA, CHOPMYIMPOBAHEI LETb W
3ajia4y paboTel, IOKa3aHbl Hay4YHAas HOBH3HA U MPAaKTHYECKas 3HAYMMOCTB, OMMCAHBI JIMYHBIN
BKJIaJl aBTOPA, METO/IBI MCCIIEIOBAHMA ¥ OCHOBHBIC II0I0KEHHUS, BHIHOCUMBIE HA 3aIIHATY.

B nepBoii rnape npuseneHsl NaHHBIE 00 OCHOBHBIX CBOMCTBAX XPYNKHX IOPHCTHIX
MaTCpHAJIOB, IIPpEACTaBIICHBI OCHOBHBEIC XapaKTCPUCTUKH IIOPUCTBIX CTPYKTYpP h4¢
OKCIEPUMCHTANIBHBIE METOJBI MX MCCIENoBaHMsA. Takxke B HEH comepxures 0030p MOJeleH,

NPUMEHAEMBIX U1 ONUCAHUsS HEYNPYroro Ae@OpMHUPOBAHUS U paspyLIEHHs XPYIKHA
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MAaTEepHaNIOB, X paboT, IOCBSILIEHHBIX METOJAM M II0JXOJaM MPOTHO3UPOBaHMs 3(h(HEKTHBHBIX
CBOMCTB CTPYKTYPHO-HEOJHOPOIHBIX MaTEPHAIIOB.

Bropasi riaaBa BKIOYaeT B cels GH3KKO-MaTEMATUYIECKYIO IOCTAHOBKY 3a/auM
nedopMHUpPOBaHUSA M Pa3pyIICHHUS XPYIKUAX HMOPHCTHIX MaTepuanoB. MexaHudeckoe IOBEICHUE
Marepyana ONIMCAaHO CHUCTEMOM YpaBHEHUM MEXaHUKU AeQOpMHPYEeMOro TBEPAOro Teja.
Omnpenensromye COOTHOIMEHHs COPMYIHPOBAHEl B J[ByX MOCTAHOBKAX: MOJEIH M30TPONHOM
YIPYTO-XPYIKOH IIOBPEKIACMOM Cpeibl W ynpyrolacTayeckod momemu [lpykepa—IIparepa.
CienyeT OTMETHTB, YTO COHMCKATENb B CIIydae MOJEIM H30TPOIHON YHPYTO-XpyIKOif
IOBPEXKIAeMON CPEIBI YYMTHIBAECT BIMAHHE IIapaMeTpa IIOBPEXICHHOCTH Ha erpajalliio
YIPYTUX MOMYJEH, TEM CaMBIM IpPEACTaBiis B pPaboTe HOBBIA BapUaHT OIPENESIOIUX
COOTHOIICHUA MOBPEKAAEMBIX CpeJl. 3MECh JK€ OIMMCAH KOHEYHO-PA3HOCTHLIA METOJ PEIIEHHS
paccMaTpUBACMBIX KPaeBBIX 3ajiad. Takke IPEICTaBICHBI PE3yIbTAThl TECTOBBIX PAacueTOB IIO
BepUGUKAMU DPEaNU30BAHHEIX MOJENe B IPOrPAMMHOM KOMIUIEKCE M AHANM3Y BIIASHHS
CETOYHBIX IIapaMeTpoB. B KoHIE BTOpOH TIVIABBI IIPEVIOKEHA METOOMKA OIPENEIICHHs
5QGeKTUBHBIX YIPYIMX MOIyNed IOPHCTBIX MAaTepUaioB, pa3paboTaHHas Ml Ciydas
OTHOOCHOTO HArpy»XeHHs B yCIOBUAX INIOCKOH nedopmariuu.

Tperbst ri1aBa TIOCBSINEHA OKCICPUMCHTAIBHBIM M YMCIEHHBIM HCCIIEIOBAHHUSIM
MEXaHUYECKOTO IIOBEJICHUS IIOPUCTON KOPYHAOBOM KepamMuku. COHCKATeNh MpeiaracT MeTO
onpezeneH st P(YEKTUBHBIX MEXaHHYECKHX XapaKTEPUCTHK XPYIKHUX TOPHCTBHIX MATEpHaioB
OCHOBAHHBIN Ha 9KCIIEPUMEHTAIBHO-YUCIEHHOM UCCIIEIOBAHUHU. ITpoBeneHHbIC
OKCIICPUMEHTAJIPHBIC MCCIICIOBAHUS MMO3BOJIMIIM OIPEICIUTh IPOUYHOCTHEIE XapaKTEPUCTUKU U
Mozyis FOHra KOpYHIOBOM KEpaMUKK ¢ HOPUCTOCTHIO OT 17 10 33 %, a Takxke momyduTs POM-
M300paXCHAS CTPYKTYPHI HA MOBEPXHOCTH ITHX OGPA3IOB IS MOCTPOEHHS KOMIBIOTEPHBIX
ICOMETPUYECKUAX MOZENCH CTPYKTYphl Me3000BEMOB. UHCICHHOE MOJEIMPOBAHUE IPOIECCOB
Ae(OpMUPOBAHHS U Pa3PYNIEHHs HOPUCTHIX KEPAMUK BBIIOIHEHO C IPHEMEHEHHEM JBYX Pa3HbIX
BApUAHTOB ONPEACIISIONINX COOTHOIICHUM: H30TPOIIHOH yIPYTro-XpyIKOH OBPEkKIAEMON CPEIbI
¥ ynpyromnactadeckod mogmenu Jlpykepa—IIparepa. 3mecs ciemyer OTMETHTB, 4YTO B
3aBUCHMOCTH OT HCIIONB3YEMOHM MOJENIM pasHuua MexXAy 3(QGEeKTHBHBIME XapaKTEpUCTUKAMHU
TIOPUCTON KEPaMHUKHU MOJIYYAIACh HE3HAYUTENBHON, HO IIPH STOM MOJIENb YIPYTro-XPYIKOil
MIOBPEKAAEMOH CPEJIbl IIPECTABIAETCS 00JIee KOPPEKTHOM [Is ONUCAHMUS Pa3pyIIEHUsS XPYIKHX
MaTepuajoB B M3y4aeMOM [HaIla30HE NOPUCTOCTH. IIo pesynbTaraM YHCIEHHBIX DPacYeTOB
IIPOBE/ICH aHAJIN3 SBOJIOLMH PACTIPEACIICHIUSI HAPSUKEHUH B ME3000BeMax MOPUCTHIX KEPAMUK B
mporecce ux AeQOpPMUPOBAHMS M paspylueHHs. Vcmomb3ys pesynsTaTsl MHOrOYpPOBHEBOI0
MOJCTMPOBAHMA MEXaHUYECKOI'O TMOBEACHHUS KOPYHJOBOM KepaMUKH C MOPUCTOCTBIO 17 % B

YCIOBUAX TPEXTOYCHHOTO mruba u OKCIICPUMCHTAJIBHBIC HaHHbIE OBLI anpo6Hp0BaH



IPEIUIOKEHHBIA METOA pacyeTa 3(PQEKTHBHBIX MEXaHHYECKHX XapPaKTEPUCTHK XPYHKHX
IIOPHUCTHIX MaTEPUATIOB.

B 3akiroyeHMn JMCCEPTAMOHHON DabOTBI NPHUBENEHBI OCHOBHBIE DE3YIBTATHl W
BBIBO/TEL.

Hayynas HOBM3HA JMCCEPTALMOHHON paGOThl COCTOMT B pa3paboTKe MaTeMaTHUeCKOMH
MOJENH AT U3Y4YEHUS [IPOIECCOB eOPMAlMy ¥ PaspYLICHHs XPYIKUX IIOPUCTEIX MATEPHAIOB,
YUHUTBIBAIOIIEH OCOOEHHOCTH IMOBEEHHS XPYIKUX [OPHCTHIX MATEPHUATOB B 3aBUCHMOCTH OT
BH/Ia HAIPSKEHHOTO COCTOSHUS. BBIABIEHBI paHee HEH3BECTHBIE 3aKOHOMEPHOCTH H3MEHEHHUS
HAIPSDKCHHOTO  COCTOSHHS B ME3000BEMax IIOPHCTOM  KOPYHIOBOM — KepaMMKHM —MpH
MCXaHHYCCKOM HArpy>KCHHH. ABTOPOM IPENJTIOXKEH HOBBIM MeTOX pacuera 35((eKTHBHBIX
MCXaHWYECKAX XapaKTCPUCTUK XPYIKUX IIOPHCTBIX MAaTE€PHATIOB, KOTOPLIA MOXET OBITh
IPUMEHCH U JULst G0JIee IUPOKOT0 KIacca CTPYKTYPHO-HEOMHOPOHEIX MATEPUANIOB.

O60CHOBAHHOCTE M [OCTOBEPHOCTH IOJYYEHHBIX Pe3yJbTATOB U BBLIBOJOB HE
BBI3LIBACT COMHEHUHM, TaK KAk B 9KCIICPUMEHTANIBHEIX M YHCICHHBIX UCCIIEN0BAHUAX IPUMEHCHEI
COBPEMEHHOE CEPTHQHUMPOBAHHOE 060PYIOBaHME, KOPPEKTHAS MAaTEeMaTHUeCKas IOCTAHOBKA
3aja4, anpoOUPOBAHHBIE BBEIMUCIMTENBHBIC AITOPUTMBL, a TAKKE IIPOBEACHO CpPABHEHHE
PE3yNBTATOB YMCICHHOI'O aHalW3a ¢ TEOPETHYECKHUMH ¥ OKCIEPUMEHTAILHBIMHM JAHHLIMH, a
TAKKE J@HHBIMH JIPYTHX aBTOPOB. MeTONEI INPOBENEHUS HCHBITAHWA U 0OpabOTKH HX
PE3yIbTATOB BBIIOIHEHB! B COOTBETCTBUH C TPEOOBAHUIMMU CTAHIAPTOB.

OCHOBHBIC =~ De3yNBTATBl JMCCEPTAlldE OTPAKEHBI aBTOPOM B 8  IyOIMKALMAX,
BKJIIOYECHHBIX B lIepedyeHb peleH3upyeMbIX HAyUYHbIX W3JaHUH A OMyGIHKOBAHHS OCHOBHBIX
HAy9HBIX DC3YNBTATOB IMCCEPTAallUii Ha COUCKAaHHE YUEeHOM CTENCHM KaHjujaTta Hayk, Ha
COHCKAHHE YYEHOH CTENCHHU [JOKTOPa HayK, U3 KOTOPEIX 2 CTATbH MPEICTABIEHE B POCCHHCKUX
KypHanax u3 mepeyns BAK u 6 crarelt B m3mamusx, pedepupyembx B 6a3aX HaydHOTO
muruposanus Web of Science u Scopus.

OCHOBHBIC =~ TONOXEHWS  JHUCCEPTALMM  anpOOUPOBAHEI HA  BCEPOCCHICKHX M
MEXTYHAPOAHBIX KOHPEPEHIIHSAX.

HayuyHnas 3Ha9MMOCTB Pe3yIBTATOB 3aKIIOYAETCS B PA3BUTHM YHCIEHHON MOMETH IS
OIUCAHMSA MEXaHWYECKOrO OTKIMKA XDYIKUX IOPUCTBIX MATePHUANOB U 3KCIEPUMEHTAILHO-
HHCIICHHOTO METOJIA /IS OTpeseNieHus 9 GEKTUBHBIX MEXaHUUECKUX XapaKTePHCTHK XPYIIKHX
TNIOPHUCTBIX MAaTCPUAOB W APYTHX IIEPCIEKTUBHBIX HM30TPOIHBIX CTPYKTYPHO-HEOIHOPOJIHBIX
Marepuanos. Meros MOXeT OBITh WCTONB30BaH [ pEIIEHHA 3ajady  ONpeHeleHHs
3} (PeKTUBHBIX MEXaHUTECKUX XAPAKTEPHCTHK HE TONBKO XPYIIKHX TOPHCTIX MaTeprasoB, HO U
APYTHX IIEPCICKTHBHBIX H30TPOIHBIX CTPYKTYPHO-HEOJHOPOAHBIX Marepuanos. Ha ocHOBe

Hpe,HHOX(eHHOﬁ YHUCIIEHHON MOJIen IIPOBCACH aHallu3 MEXaHWYECKOIr0 OTKIIUKA XPYIOKHX



