JAKJIIOYEHHUE

OKCIEPTHOW KOMHUCCHUM JauccepralmoHHoro cosera 24.1.135.01 na Gasze Muctutyta
(u3MKKH poyHOCTH U MarepuanoBeneHuss Cubupckoro otaenenust Poccuiickoi
aKaJleMUH HayK 110 JuccepTaluoHHOM pabote KopeyHckoro Anexcanapa MuxaiioBuda
«Teopernueckre M OKCIEPUMEHTAIbHbIE OCHOBBl M3yY€HHs MHOrOMacIITaOHBIX
pacIpelelleHUl BHYTPEHHUX HaNpsOKEHUH B  HHKEHEPHBIX KOHCTPYKLIHSIX H
MaTepuagax ¢ IOMOIIBI0 METOJa COOCTBEHHBIX AepopManyii, MHUKPOCKOIHU U
Iuppakuvm», IPeACTaBICHHOM Ha COUCKAHHME YYCHOW CTENEeHHU [OKTOpa (QHU3UKO-
MaTeMaTHYeCKHX HayK 1o crenuaibHoctd 1.1.8. Mexanuka nmedhopMupyeMoro
TBEPJIOro TeJa.

[IpencraBnennas Kopcynckum A.M. nuccepranusi nocBsilieHa pa3paboTke
MaTeMaTH4YeCcKUX Mojeliled (OopMUpOBaHMS U  DBOJIOLMHU II0JIEM OCTATOYHBIX
HalpsOKEHUH W BBI3BIBAIOIIMX HX II0JIeH COOCTBEHHBIX JeopMaluid, a Takke
peajd3alMy OTHX MpPEJICTaBIeHUH B (GoOpMe DKCIIEPUMEHTAIbHBIX METOJ0B IS
MPAKTHYECKOW OIEHKH IPOYHOCTH JeTalell MalluH U MEeXaHWU3MOB: JU(PpPaKUuu
MIPOHUKAIOIINX JTy4Yel U IEKTPOHHO-UOHHONU MUKPOCKOIIHH.

Jluccepranys 1o CBOMM LEJISIM, 3afja4aM, COASPIKaHUIO, METOIaM UCCIICJOBaHUs U
HAyYHOH HOBM3HE COOTBETCTBYeT M. 1 «3akoHBl JeOopMHUpPOBaHUS, MOBPEXKIECHUS U
pa3pylIeHUs MaTepuajoB, B TOM YHCIIe IPHUPOJIHBIX, HCKYyCCTBEHHBIX M BHOBB
co3maBaeMbIx», M.4 «MexaHuKa KOMIIO3ULMOHHBIX MaTepUaIOB U KOHCTPYKLHH,
MEeXaHHKa WHTEJUIEKTYaJlbHBIX MATEepPHAIOB», M. 5 «Me3oMexaHuKa MHOTOYPOBHEBBIX
cpell co CTPYKTypoi», I. 10 «ITpoYHOCTb IpHU CII0KHBIX peXUMaxX HarpyXeHus. Teopus
HAKOILJICHUsI TOBpeXIeHUNM. MexaHuKka pa3pylieHus: TBEpAbIX Tel», a Takxke m. 13
«DKCIIepUMEHTaIbHBIE ~ METOHBl  WCCIIEIOBAaHWS  IPOLECCOB  IedOpMUPOBAHUS,
MOBPEX/ICHUS U pa3pylleHHs MaTepuajoB, B TOM 4YHClIe O0OBEKTOB, WCIBITHIBAIOIIUX
(hazoBBIE CTPYKTYpPHBIE IPEBPAIIEHUS IPX BHEITHUX BO3JACHCTBUAX) NACIOpTa HAyIHOMN
cnermanbHocTH 1.1.8. Mexaruka nedopMupyeMoro TBEpAOro Tena.

CootBeTcTBUE cojiepKaHus OUCCepTaLUK TaHHOU CIIELIMAIBHOCTH
MOATBEPKIAACTCs MyOJUKAUMsIMU €€ MaTephualioB B HAy4yHBIX JKypHajax IIO
cooTBeTcTBYIOLIEMY Tpodumo: «International Journal of Mechanical Sciencesy,

«Journal of the Mechanics and Physics of Solidsy», «International Journal of Solids and



Structuresy», «International Journal of Plasticity», «Journal of Elasticity», «Engineering
Fracture Mechanics», «Experimental Mechanics», «Applied Physics Lettersy,
«Materials and Design», «Acta Materialia», «Scripta Materialia», «Materials Science &
Engineering A» u apyrux.

Martepuanibl TUCCEPTALMOHHOTO MCCIIeI0BaHUs U3JI0KEHbI aBTopoM B 106 pabGotax
B HAYYHBIX XKYpHaIax, BXO/SIINX B [IEPEUYEHb PELEH3UPYEMbIX 3apyO0eiHBIX KypPHAJIOB
W W3IaHWM, BKIIOYEHHBIX B Oubinuorpaduueckue Oaspr manabix Web of Science u
Scopus, uto coorBercrByer TpeboBaHusM 1.1 I[.11 wu IL.13 TIlonoxenus o
NPUCYXKIEHUH Yy4deHbIX cTerneHeil. [lo maTepmanam HcciaeOBaHUS OILyOJHMKOBaHBI
2 moHorpadumu.

Jucceprammss  Kopcynckoro A.M.  mpencraBisieT  co0OH  3aKOHYECHHYIO,
CaMOCTOSTENHHO BBITOJHEHHYIO HAYYHO-KBAJIH(HUKAMOHHYIO paboTy, 00samaromnyro
BHYTPEHHHUM EJMHCTBOM, COJEp)KAllyl0 HOBbIE HAayuHbIe Pe3yJbTAaThl M IIOJOKEHHS,
BbIZIBUTaeMble [JIsl ITyOIMYHOMN 3allUThl, CBUAETEIbCTBYIOIIME O JIUYHOM BKIIAJIe aBTOPA
B Hayky (1. I1.10 ITosio’keHusT O MPUCYIKAESHUN YUEeHBIX CTeIIeHeN).

B pabore HA OCHOBaHHMH NPOBEJEHHBIX HayUHBIX MCCIIEJOBAHUI OBLIM ITOIyYEHBI
CIIEOYIOLIUE Pe3yIbTaThl:

1. IlpepnokeHa enWHas CHCTEMa OSKCIEPUMEHTAJBHBIX, aHAJIWTHYECKHX U
YUCJIEHHBIX IIOJXOJ0B K OINUCAHHMIO HAIPSKEHHO-Ie(OPMUPOBAHHOTO COCTOSHUSA
MepapXUUECKU CTPYKTYPUPOBAHHBIX MAaTepUalioB Ha Pa3HBIX MacIITaOHBIX YPOBHSX.
[Toxa3aHo, UTO JIOKAJbHbIE 3HAYEHUS HAIIPSDKEHUN U JeopMalivii Ha HAHO-, MUKPO- U
Me30MacIITabHbIX YPOBHSIX MOI'YT UMeTh pa30poc 3HaUeHUN B 1MaANa30He, 3HAUUTENLHO
MPEeBLIIAIOIIEM JHaNa30H W3MEHEeHHs MaKpOCKOIMYECKUX BEJIMYUH, U MPEBOCXONUTH
HOMMHAJILHBIA MaKpOCKOTIMYECKUI Mpeiesl IPOYHOCTH MaTeprana.

2. YCTaHOBIIEHO, YTO MaKpOCKOIIMYECKH OJHOPOJHAs IIacTH4YecKas JehopMarus
METAUIMYECKUX  TIOJIMKPUCTAIUIOB ~ IPUBOAUT K  IOSBIEHHIO  HEOJHOPOIHOIO
HaIPSUKEHHO-Te(OPMUPOBAHHOTO COCTOSIHHSI HA MEK3E€PEHHOM M BHYTPHU3CPCHHOM
YpPOBHE BCJIEJCTBHE YIPYrodl W IIACTHYECKON aHM30TPOIMM CBOWCTB U 00pasoBaHMs

JTMCIOKAITMOHHBIX CTPYKTYP.



3. [IpoieMOHCTPUPOBAHO, YTO METOJ MHKPO-KOJBIIEBOIO HOHHOTO TpPaBJICHMS
MO3BOJISIET IIPOBOJUTD HAJIEKHYIO KOJIMYSCTBEHHYIO OLEHKY JIOKAJIbHBIX HAPSHKEHUH Y
MOBEPXHOCTH  CJIOKHO-CTPYKTYPHMPOBaHHBIX  HEOJHOPOIHBIX  MaTEpHajoB M
KOMITO3HUTOB.

4. BiepBple 3KCIIEPUMEHTAIBHO OIpe/eIeHbl BETUYUHBI U MPOQUIN OCTATOYHBIX
HAlPSOHKEHUH I10J] ITOBEPXHOCTHIO MAaTEepPHANIOB, NMOABEPTHYTHIX (DHHHIIHOM 00paboTke
WM HAHECEHMIO MOKpbITUH. [lokazaHo, 4To IiyOMHA paclpenesieHus CO3MaBaeMbIX
HaNpsDKEHUH NPUMEPHO BTPOE IMPEBBILIACT AUAMETP YaCTHUL, HCIONb3YyeMbIX s
HUTH(OBaHUS.

5. IlpogeMOHCTpUpPOBAHO  coOrjlacie  MEXJY  3HAYEHHUSIMH  OCTATOYHBIX
HAMpsOKEHUN, OMpeNleJIeHHbIX MPUHLIUNUATFHO HEe3aBUCHUMBIMHU SKCIIEPUMEHTAIbHBIMHU
MeTofaMM: Au(pakiueil U MHUKPO-KOJIBLEBEIM WOHHBIM TpaBieHUueM. Illokazana
BO3MOXKHOCTL HUCIIONB30BAaHUSI JI@HHBIX METOJOB B KOMOMHAlMKM C METOJaMH
YUCICHHOIO MOJAEIUPOBAHUS Uil OLEHKU paclpeesIeHUs OCTaTOUHBIX HallPsHKEHUN Ha
HAHO- U MUKPOYPOBHSAX B paMKaxX TEOPUH COOCTBEHHBIX Ae(POpMaLHi.

Teopernyeckass 3HAYUMOCTH HCCIeOBAaHUN OOOCHOBaHa TeM, YTO pe3yJbTAaThl
AUCCEePTALMOHHOW  paboThl  paCIIUpPSIIOT  CYLIECTBYIOIIWE  MpPEJICTaBICHHUS O
3aKOHOMEPHOCTSAX HAKOIJIEHWs COOCTBEHHBIX JAeopManuii ©  BO3HUKHOBEHHUS
OCTaTOYHBIX HANPSDKEHUH MPU CII0XKHBIX BUJIaX HArPY)KEHUS U UX BIUSHUS HA QU3UKO-
MEeXaHUYeCKHe CBOWCTBAa M IpPOYHOCTH MarepuanoB. [lpemioxena eauHas cucrema
9KCIEPUMEHTANbHBIX, TEOPETUUECKUX U BBIYUCIUTEIBHBIX MMOAXOJOB K OMPEIesICHHUIO
coOCTBEHHBIX JlehopMaluii M OCTATOYHBIX HAMPSDKEHU Ha Ppa3HbIX MacIuTaOHBIX
YPOBHSIX W WX WCIIONB30BAHUIO ISl ONMCAHWS ¥ YIPAaBICHHUS TOBEICHUEM CIIOKHBIX
MaTepHAIbHBIX CUCTEM.

Hccnenoanus Kopeynekoro A.M. UMEIOT NpakTUYECKyI0 3Ha4MMOCTh. B pabore
NPEeAIOKEeHbl  KOH(PUIYypalk 3SKCHEPUMEHTAIBHBIX YCTAHOBOK JAU(PPAKIMOHHOTO
aHalIM3a CTPYKTYphl W JedopManuy B WHKEHEPHBIX MaTepHhanax ¢ HCIOJIb30BAHHEM
PEHTIeHOBCKUX Jiydedl ¢ sHepruedt or 8 mo 150 kaB, mnossossronye onpenensaTh
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Pa3paGoTan MeToJ MMKpPO-KOJBIEBOIO HOHHOTO TpPAaBJIEHUS [Jisl OIpeeeHus
OCTaTOYHBIX HampspKeHud Ha MukpomaciuTabe. IpemnoxeHa NpUHIUIHAIBRHAS cxeMa
HAHOTOMOIpa(uu BHYTPEeHHEH CTPYKTYphl OOBEKTOB CYyOMUIIMMETPOBBIX Pa3MepoB
BHYTPU KaMephl CKaHUPYIOIIEro SJIeKTPOHHOIO0 MUKPOCKOIIA C pa3pelIeHHeM BBIIIe,
gem 100 HMm.

Pa3pabotan 0000IIEHHBIM NOAXOA PaCYETHO-IKCIEPUMEHTAIBHOU KOPPEISILUU
JUIs aHaJlM3a paclipeiielieHi HanpsbkeHuid u nedopmaiuii B MHOTOYPOBHEBBIX Cpeaax
CO CIIOXKHOM CTPYKTYypO#H, KOTOpBI MOXET OBITh 3aJl0)K€H B OCHOBY CO3/aHUs
COBPEMEHHBIX CHCTEM IIPOCKTHPOBAHMUS MATEpUaJIOB C ONTHUMAIbHBIMU (PU3UKO-
MEXaHHYEeCKMMHM CBOMCTBAMH, a TaKkKe CepTU(PHUKALUKA B Pa3IUYHBIX OTPacisiX
IPOMBIIIIJIEHHOCTH.

3anMCTBOBAHHE MaTEpPHAIOB IPYTHX HCCIEOBAaTENeH aBTOp MPOU3BOAUT TOJIBKO
BO BBEJEHHH, 0030pe JIUTEepaTypbl U MpU OOCYKACHHU IOTYUYEHHBIX B JUCCEPTAIUU
pe3ynbraToB. Bee 3ammcTBOBaHUSA O(OPMIIEHBI MOJHBIMU JIMTEPATYPHBIMUA CCBHUIKAMHU
cornacHo TpeboBanusM 1. I1. 14 [TonoxxeHus o NpUCYKIECHUHN YIEHBIX CTETICHEH.

TexcT mmccepralldy, MPEACTABICHHBIM B AUCCEPTALMOHHBIA COBET, HMICHTHYEH
TEKCTY AUCCEPTalliy, pasMelleHHOMY B ceTh «VHTepHeT» W Ha O(QHIHAILHOM CanTe
UOIIM CO PAH. HenmocroBepHBIX CBEACHUN B JOKYMEHTaX, IIPEICTaBIE€HHBIX
COMCKATEJIEM YyYE€HOH CTEeNeHW B JUCCEPTALMOHHBIA COBET K IpeNBapUTEIbHOMY
PacCMOTPEHUIO, HE BBISBICHO.

Iuccepramus Kopcynckoro A.M. coorBercTByeT BceM TpeboBaHusaM II. 1. I1.9
[TonokeHUs: O IMPUCYXKIASHUHM YYEHBIX CTeNeHel, T.e. sBIJETCH  HAy4YHO-
KBAIU(MUKALMOHHON paboToH, B KOTOPOH HAa OCHOBAHWHM IIPOBEIEHHBIX MCCIIENOBAHUN
W3JI0KeHBI HOBBIE, HAYYHO OOOCHOBAHHBIE PE3yJIbTATHl M3YyYeHHS MHOIOMACIUTAOHBIX
pacrpeielleHui BHYTPEHHAX HanpsDKeHUN B MaTepuaiaXx ¥ KOHCTPYKIMAX C ITOMOIIBIO
MeTola COOCTBEHHBIX JedopMaluii, MUKPOCKOIIUM M AU(pAKIUU, COBOKYITHOCTH
KOTOPBIX MOYKHO KBaTM(DHULIMPOBATH KaK HAYYHOE JIOCTHIKEHHE.

C yd4eToM BBIIIEH3JIOKEHHOTO 3KCIEPTHAs KOMHCCHS PEKOMEHIyeT IPUHATh K
sanmTe o crnenuansHoctd 1.1.8. Mexanuka nedopMHUpPYEMOro TBEPAOro Telna

(pusMKo-MaTemMaTHYeCKHe HayKH) AuccepTanuoHHyo paboty Kopeyncxoro A.M.



«TeopeTudeckre W OKCIIEPUMEHTAIBHBIE OCHOBBI H3YyYeHHs MHOTOMAcIITaOHBIX
pacnpe/esieHiii BHYTPEHHUX HANpsDKCHHH B  HMHXKCHEPHBIX KOHCTPYKLUUAX U
mMarepuagax C IIOMOINBIO MeToJa COOCTBeHHBIX Aedopmauuid, MUKPOCKONHUU U

nudpaxkpmy B auccepranponnom cosete 24.1.135.01 na 6aze UPIIM CO PAH.
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