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OT3bIB i
Beymeit opraansaunn Ha aucceprannio /1B 3aiinesa «@u3nveckne Mmexanu3mbl aedopmanun
H paspylieHHsi B MATEPHAJIAX € Pa3sBUTOI HepapxHuecKoi cTpyKTypoil. [leHTHH H SMalb
3y00B», NPEACTABJACHHYI0 HA COMCKAHHE YUYeHOIH CTemeHH A0KTOpa (PH3MKO-MATEMATHYECKHX

Hayk no cnennaabHocTH 01.04.07 — «@H3HKA KOHAEHCHPOBAHHOI'O COCTOSIHHS

UccrenoBanus MeEXaHHUYECKOr0 [OBEJEHUs MATepHaloB C pPasBUTOH HepapXHHEeCKOi
CTPYKTYPOH BeJyTCs B TeYeHHEe MHOTHX JIeT. TeM He MeHee, CYIIECTBYIOIHUH YPOBEHbL MOHUMAHHUA
MeXaHH3MOB aeopMalMd W paspylleHHs Takoro poja OOBEKTOB Helb3s [MpPU3HATH BIIOJHE
YAOBIETBOPHTEIbHEIM. MHoromaciitabHelil Xapakrep npoueccos aeopManuy, HeoOX0JUMOCTh
MCIIOJIB30BAHMS IIMPOKOro Habopa B3aUMOAONOIHSIOIIMX METOJ0B HMCCIEA0BAHUS CTPYKTYPLI H
CBOMCTB MAarepuHalioB CO CIIOKHOH HAJaTOMHONH OpraHM3aldei, MeTo/MuecKHe TPYIAHOCTH
CYIIECTBEHHO OCJIOKHSIOT MPOABHIKEHME B 3T0il obmactu. [locneanee B 0CODEHHOCTH OTHOCHTCS K
OHOIOrHYECKHM KOMIIO3UTAM, H3YUEHMIO MEXaHHUYECKOIo MOBEICHUS! KOTOPBIX mocsiieHa pabota
J1.B.3aitiesa.

WccnenoBanue CTPYKTYpbl M CBOHCTB OMONOIMYECKMX MarepHaloB JIEKHT B OCHOBE
CPaBHUTEJIBHO HOBOI'O HANPAaBICHHSA B MaTEpHAIOBEIEHHH — OMOMHMETHKH, OPUEHTHPOBAHHOH Ha
CO3JIaHHE HOBBIX MaTEPHAJIOB MYTEM KOMHPOBAHUS NPUPOAHLIX. PasBuTHe OMOMHMETHKH OTKPHIBACT
BO3MOJKHOCTE CO3J/IaHHMS HOBOTO MOKOJIEHHS KOHCTPYKLHMOHHBIX M (DYHKIIMOHATBLHBIX MaTepHalioB,
00nafaomuX BEICOKHMH IKCIITYATAlMOHHBIMH, B T.4. MEXaHHYECKMMH, XapakTepucTukamu. OHako
«ByKkBajbHOE» KONMUPOBAHHE OHOJOTHYECKHX MAaTEepHANOB CAOXKHOH CTPYKTYphl HE SBJISETCS
camoueblo. bosee BaKHO BBIACHUTH. KAKHMHM HMEHHO OCOOEHHOCTAMH CTPYKTYpbl 00YCIOBJIEHBI
YHUKaIbHbIE MEXaHUYeCKHE CBOHCTBA OMOKOMITO3HTOB.

Xopomo H3BECTHO, YTO MEXAHWYECKOE MOBEJCHHE TBEpAbIX TKaHell 3y0OB CyLIECTBEHHO
3aBUCHT OT BHJA HAIPAIKEHHO-1e(POPMHPOBAHHOIO COCTOSIHMA. [IpM CcokaTHi JSHTHH M IMalb
MPOSIBISIFOT CBOMCTBA MPOYHBIX claboaedopMUpyeMBIX MaTepPHANIOB, NMPH HHICHTHPOBAHHH BeIYT
cebs KaKk BBHICOKOYNpYrue W mniaacTuuHbie. Pazgutne TpenmH ¢ (pakrorpa@uyeckod TOYKH 3peHHs

OimKe K Kpei3HHTY MOJHMEPOB, YeM K paspylIeHHIO XPYMKHX WM YIPYTOIUIACTHYHBIX TBEPIbIX



ten. Jlo HeJaBHErO MPOILIOro MpHIHHbL HeoOLIMHOTO TOBEICHHS ICHTHHA W 3yOHOH Ml ObLIH
MpeaMETOM MHOIOUHMCIEHHBIX aucKyccHit. Bompoc 0 (U3HUYECKHX MEXAHH3MAX nedopmanu
paspyueHns dTuX OHOKOMIIO3HTOR 611 BhIsicHeH B psje pabor J1.B.3aifiieBa ¢ COaBTOpaMH.

Couckaresnem paspaboTaHa MCTOAHKA JKCTIEPHMEHTATIBHBIX HCCTE/I0BaHMH, BKIOUAIOMAd
WATOTOBJIEHHE MAorabapuTHBIX 0OPa3LOB. NPOBEICHHE MEXAHUYECKHX UCTIBITAHHH HA OJHOOCHOE H
quamerpanpHoe ckatre  (OpasHIbCKHM MeTOZOM), CIBHI M HM3rHO, BbIABICHUE CTPYKTYPHDBIX
M3MeHeHHH 06pa3oB Ha MHKPO-, Me30- K MaKpO- YPOBHAX nocse uenbrraguit. Ha ocnose 001600
0BGBbeMa MeXaHWUECKHX HMCMbITAHHA H CTPYKTYPHO-MOP(OIOTHHECKHX MCCIeIOBAHNN YCTAHOBJICHDI
MeXaHH3MBl HeoOpaTiMoil JehopMalliii i PasBUTHs TPELIHH B TBEp/IBIX TKaHAX 3y0OB. [ToapoOHO
p3ydeHbl MEXaHHYECKHE CBOJiCTRA [€HTHHA, SMalH M JICHTHHO3MATEBOTO COeMHEeHHs TpH
PA3THYHBIX CXEMaX HArpYKEeHHs H CKOPOCTAX nepopmaiuu 06pa3loB, BKIOUAS MCIBITAHUA HA
CTATHYECKYIO YCTAIOCTb.

HaubGonee BaXKHBIM M WHTEPECHBIM PE3YIBbTATOM paGoTHI SIBJISICTCS, HA Haul B3LAAL
YCTAHOBJIGHHE JJIEMEHTOB CTPYKTYPBI, OTBETCTBEHHBIX 3d DENAKCALMIO HAMPSKEHHH W BA3KOCTH
paspylieHHs B 3aBUCHMOCTH OT HAMpsKeHHO-1e(OPMUPOBAHHOTO  COCTOSHILA. [lokazano, 41O
pejlaKcalus pacTArHBaroUuX HATIPSUKEHUIl B JEHTHHE peann3yercd IyTeM cIBUrOBOM jaedopMalti
OpraHH4ecKON MaTpHIlbl, TOI/1a KaK CHRUMAIOLIHE HAMPSKEHHUs! PeakCHPYIOT MPEHMYIICCTBECHHO 3a
cueT HeoOpaTMMOro CHMIKEHHS [OPUCTOCTH MEKTpYOOUHOro JeHTHHA. B oMamn 3aMeTHad
penakcalus HalpsUKSHHUH HMEET MECTO TOJIBKO TPH HarpyXeHuH 00Pa3loB B HANPABICHUH HOPMATH
K OCH SMAeBbIX CTepXKHEH W MPOMCXOIUT IIyTCM caBuropoi jgedopmann opraunueckoit (asbl.
JAMONHSIONIEH [IPOCTPAHCTBO MEXKILY SMAJICBLIMH CTEPIKHAMHU. [Ipu HarpyKeHuH XKe BOIbL OCH
faKeTa cTepkHel sMalb BeaeT celds Kak HacalbHO XPYIKHH Marepuall.

Crnenyer ocol0o OTMETHTH BLICOKMH METOMYECKHH YPOBEHb JHCCCPTAMOHHOK paboTs
J1.B 3aiiuesa. BeinoaHeHo BECbMa TPYAOEMKOE KOIMUYECTBEHHOE MCC/IeIOBAaHUE BIHAHHA dhopmbl H
pa3Mepa Ha MEXaHMYECKOE MOBEICHHE 0Bpa3loB. N0APOOHO H3yueHa 3aBHCHMOCTD MEXaHWYECKNX
XapaKTEPUCTHK JEHTHHA M MAIH OT CKOPOCTH nedopmanun. C HETbIO HCKITHOYSHIS BOSMOKHOCTH
HEOHO3HAYHOH TPAKTOBKH  PE3YIbTATOB. oGycnosnenHoil  GakTopoMm ¢opMmBl,  TIPOBE/EHDI
cpaBHHTENbHBIE HCIBITAHHA pifa XpYHKHX, yHpYro-IUTACTHYHBIX U BBICOKOYNPYTHX MOJIEJIBHBIX
marepuanos. Kpome Toro, /ls BBUICTCHWA BKIAAA opranuueckoit daspl B IUIACTHYECKYIO
lehopMAaIHIO MPOBEIEHbI MEXaHUYECKHE UCTILITAHMA [Py TeMIIepaType KHUIAKOro asoTa.

B uenom chOpMYIMPOBAHHBIE COHCKATEICM npecTaBIeHHs O (U3MYECKUX MEXaHH3MAx
pedopManui W paspyLICHUS ACHTHHA, SMATH H JEHTHHOAMAJIEBOr0 COSIMHEHHS MPEICTABIAIOTC:
HA/IOKHO OOOCHOBAHHBIMH JKCHEPHMEHTAILHO, OTIHHAIOTCH SACHOCTBIO M JI0Ka3aTebHOCTbHIO.
PasBHIbIE MPEACTABICHNUSA TPHMEHHMBI. MO-BUIHMOMY, UL BecbMa [IMPOKOr0 Kpyra NprUpOAHBIX

MaTEPHATIOB CO CIONKHOM CTPYKTYPHOI opraHu3alHen.



HoBusna, mayunas u npaxruueckas HECHHOCTD AuccepTaumonnoil paborer JI.B.3aiinesa ne
BRI3BIBACT COMHEeHMi. Bmecte ¢ Tem, paboTa e cBoGoHA OT HEJJOCTaTKOB.

Kak w3BectHo, nenTHHHBIE KanamL “in Vivo” 3anoHeHsl pH-HeliTpaibHBIMUH  BOAHBIMY
PacTBOpPaMH OPraHMYeCKHX W HEOPraHMYeCKHX COeAMHeHHH. XoTs B JIMCCepTalMK MOKA3aHo, 4To
abcopOHpoBaHHAs BOJIA OKA3BIBAET CHILHOE niacTuhuuMpyolee aelcTBHE Ha ACHTHH. BOIIPOC O
BAMAHWM BOIHBIX PAaCTBOPOB HAa MEXAHHYECKOE MOBEICHHE TBEPABIX TKaHed 3y0oB octaics Ges
AOJDKHOTO - paccMOTpeHHs. Bo Beskom chyuwae, crnenoBaio Gl OOJIblIe BHHUMAHMS  YICTUTH
00CYKIEHHIO MOJIyYEeHHBIX COHCKATE IeM Ae(hOPMALMOHHBIX KPUBBIX JICHTHHA B Pa3IMYHBIX Cpejax.

Eme oxmo 3ameuanme xacaercs TCPMHHOJIOTHYECKMX ~ HETOMHOCTEH. Takux. Kak
ACTIOMIb30BAHME TEPMHHA «YHEPTHsl, 3aTpaueHHas Ha PaspylieHue» BMeCTO «paboThl paspylicHus .,
WA YTBEPKJICHHE, YTO «BA3KOYNPYIO€ MOBEICHHe NeHTHHA OnpenenseT opraHuveckas (asa,
KOTOpas ABIAETCS YIPYro-IJIACTHIHON .

YKaszaHHble 3aMEUaHHSI HUKOHM 00pasoM He CHHKAIOT 3HAYUMOCTH OCHOBHBIX pe3ynbTaToB
PabOTBI, BHOCAIICH CYIIECTBEHHBIH BKIan B PasBUTHE (DH3MYECKOH MEXaHHKH paspylicHHs
AeopmalinK MaTEpHAIIOB.

JluccepTauns Hanucana siCHBIM, CKATBIM S3BIKOM. ABTOpedepar u onyGnHKoBaHHble paboThi
AOCTATOUHO MOJIHO K aICKBATHO OTPAXKAIOT CONePKaHme JHCCEPTAIHH,

Crnenyer otMeTuts, yro pabots JI.B.3aiiueBa xopommo u3BecTHE] CrenuanucTam B o01acTH
(u3mKko-xuMHUeckoii Mexaumin MaTepHaAIOB i (PH3MIECKOT0 MaTePHATOBEICHMUSL. [TpropuTet aBTopa
B HCCJICIOBAHMAX MEXAHMYECKOrO MOBEACHHMS eHTHHA. Mt 1 ACHTHHOIMANCBOI O COCIMHEHUS, B
paspaboTke Qu3nYecKMX TmpeicTaBNeHHH o MEXaHH3MaX aAeOpMALHH M Pa3pyLIeHHS HTHX
OHOKOMIIO3UTOB sIBIsIETCS OOIIeNPH3HAHHBIM.

B uenom mmccepramms, Gesycrosmo. sensercs OPHIHHATBHBIM, 3HAYMMBIM M BeChbMa
MOAC3HBIM Heeea0BaHKeM. JluccepTanus yaoBTeTBOpseT Beem TpeboBaHuAM. npeabsaBiseMbiMm BAK
K JIOKTOPCKMM JHCCEpTAlMsM, a ee aBTOp 3ac/iyKHBaeT MPUCYIKIICHUS YUCHOH CTeneHH A0KTOpa
(pu3MKO-MaTeMaTHYECKHX HayKk no cnenuansHoctd 01.04.07 — «®usuka KOHIACHCHPOBAHHOTO
coctostiuay. Cekuns npu Vuenom cosete UDXD PAH «IloBepXHOCTHbIE ABNECHHS B KOMIOHIHO-
AHCIEPCHBIX CHCTeMax, (PU3HKO-XUMHYECKAsS MEXAHMKA K aACOPOLHOHHBIE MPOLECCHI» PEKOMEHIYeT
Aucceprauuio 3aiiuesa J1.B. k 3ammure. Obcyxnenne paboThl M pe3yabTaThl FOIOCOBAHMS OTPaKEHEI

B ipoTokose Ne03/2016 ot 30 mapra 2016 r.
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