OT3bIB

ouIMaTEHOTO ONIOHEHTa Ha JuccepTanuonHyio paborty Illaxmumpxanosa Banepus Cypenosuua
«3aK0HOMEPHOCTH (POPMHUPOBAHHUS U HBOJIOLIH ME3OCKOINYECKOro Ae(GOpMalOHHOTO0 penbeda
Ha IpHMEpPe NOJMUKPUCTAUIAIECKOTO ATFOMHHUSY, IPEICTABIEHHYI0 Ha COHCKAaHHE YYECHOH
CTENEHM KaHauaaTa (U3UKO-MaTeMaTHYeCKMX Hayk Io crmeuumainpHOcTH 1.1.8 — Mexanmka

neopMHPYEMOTO TBEPIOTO Tea

AKTYyalbHOCTH JHCCEPTALMOHHOI padoThl.

YcraHOBIEHEE 3aKOHOMEPHOCTEH aedopMamuy M paspyLIeHUs SIBISETCS aKTyalbHOM
3amadeil MeXaHUKH Je(pOPMUPYEMOTO TBEPAOTO TEla, PEIICHHE KOTOPOH IPEJCTaBIsET HHTEPEC
JUIL  IOMPOKOTO CHIEKTpa HMHXXEHEPHBIX M HaydHBIX 3a7a4. B  d9acTHOCTH, 3HaHHe
3aKOHOMEPHOCTeH MmIacTiyeckoro aehopMUpOBaHUS HEOOXOMUMO Ul HAy9HO-000CHOBAHHOTO
BBIOOpa ycnmoBuit 00palGOTKH METalIOB M CIIIABOB JABICHUEM, MHTCHCHBHOH IUIACTHYECKON
negopmanuu, IMOBEPXHOCTHOIO  YHOPOUHEHMS, a Takke Mg pa3paboTKd  METOIOB
Hepas3pyIIaromero  KOHTPOJS, HCIHONB3YIOIMMX B  KAdecTBE JATYAKOB  HANpSUKEHHO-
neOpPMHPOBAHHOIO COCTOSHMSA MAaTepPHANBI-CBHICTEIA C H3BECTHBIM Ie(hOpMAaIMOHHBIM
noBeJeHHEM. B paMKkax COBpeMEHHBIX NpPEICTAaBICHMNA OJHMM M3 KIIOYEBEIX (HaKTOPOB,
OIpPEESIONMX ~ MEXaHu3Mbl  jgedopMaiii  METAIOB ¥ CIUIABOB,  SIBISETCS X
HOJMKPUCTAIUIMYECKAsl CIPYKTYpa. OTHM OIpeNensdercs AaKTyaJdbHOCTh IHCCEpPTAal[HOHHOM
padoter  B.C. [IMaxmipkaHoBa, HamnpaBlIeHHOM Ha  YCTAHOBICHHE 3aKOHOMEPHOCTEH
(opmupoBanus Me30cKonHMUECKoro neOpMAaIOHHOr0 peibeda B aJIOMHHHEBBIX 00pasiax B
YCIIOBHAX OJHOOCHOI'O PACTsIKEHHUS M BBIIBICHUE BIUSHUS ITONUKPUCTAILNIMYECKOM CTPYKTYPBI U
TEKCTYpPHI Ha MOP(DOIOTHYECKUE XapaKTEPHCTHKH ITOBEPXHOCTH.

AHaIu3 cofepKaHus QUCCePTALMM.

Juccepranmonnas paboTa COCTOMT M3 BBEIEHHs, 4 IVIaB, 3aKIIOYECHHS M CIIHCKA
IUTEpaTypel, cogepkamero 141 maumenoBanue. O6beM paboTs! - 117 crpanui, B ToM yncie 46
pUCYHKOB ¥ 1 Tabnuna.

Bo BBemenun 00OCHOBaHBI aKTyaJbHOCTh ¥ CTCHCHb pPa3pabOTAHHOCTH TEMBI
HCCIIENOBaHMsA, CQOPMYIMPOBAHBl LENH ¥ 3aa4d, IIONIOXKEHWS, BHIHOCUMEIE Ha 3aIUTY.
Onmcana Bay4yHas HOBH3HA pE3yJbTaTOB pa0OTHL, WX IIPAKTAYECKAs U TEOPETHYECcKas
3HaYUMOCTh. OOOCHOBAHA JOCTOBEPHOCTH PE3yILTATOB U BBIBOZOB, 0003HAYECH JIMYHBIM BKIIAL
B.C. IlaxumxaHoBa, IpHBEIEHBl JaHHBE 00 ampobamue W MyONMKAHSX PE3YIBTATOB
UCCIIEIOBAHHS.

B uepsoii rirase npuseieH 0030p HaydHO# THTEPATYpHI [0 TEMaTHKe MpoBoauMeIx B.C.

[MaxumxaHoBbIM UCCIICIOBAHMIA. PaccmoTtpensr 3aKOHOMEPHOCTH OPMUPOBAHHUS
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ypoBHsX. IIpuBeneH aHanus paboT, IMOCBSINCHHBIX BEITBICHUIO CBA3H MOP()OIOTHICCKHX
XapaKTEepPHCTHK TOBEPXHOCTH C MEXaHHM3MaMH ILIaCTHYeCKOH jedopmarmi. PaccMOTpeHbI
U3BECTHBIE MoOjeiy (GopMupoBanus perbeda Ha CBOOOJHOHW ITOBEPXHOCTH IIOJMKPUCTAILIOB.
Cpenu IpOLMTHPOBAHHON JMTEPaTypsl OONBIION 00BEM CCHUIOK HA COBPEMEHHBIC MCTOUHHMKH,
OIyOIMKOBAHHEIE B MEYK/(YHAPOIHBIX HAYIHBIX M3IaHUAX, YTO CBU/ETENBCTBYET O JOCTAaTOYHOM
3HAKOMCTBE COMCKATENs C COBPEMEHHBIM COCTOSHHEM IpoOiieMbl. Ha OCHOBE IpPOBEICHHOTO
aHanu3a 000CHOBAHEBI 3a][aYy M 1EJH IUCCePTAlHOHHON pabOoThl ¥ HX aKTYaJbHOCTb.

Bropasi riaBa TOCBAIECHA OSKCIEPHMEHTATBHBIM HMCCIENOBAHUAM 3aKOHOMEPHOCTEH
opmuposanus medopmanEoHHOro penbeda Ha moBepxHocTH 0OpasmoB AJI0 B ycHOBHAX
OIHOOCHOTO PACTSKEHMs. 3epeHHas CTPYKTypa Hene(GOopMUPOBAaHHBIX 00pa3I0B UCCIIE0BATACH
MeToioM Audpakiu 06paTHO PacCestHHBIX IEKTPOHOB. II0BEPXHOCTE 00pasIoB pasfensiach
pasMETKOM Ha yYacTKH, Ha KOTOPHIX KOHTaKTHBIM HPOMHIOMETPOM  CHUMAIUCH
porIIOrpaMMBl TIOBEPXHOCTH IIPH PasHBIX CTENEHAX yanuHeHus. [TokaszaHo, 4TO OCHOBHOU
BKJIa B ~OrpyOJleHHe IOBEPXHOCTH BHOCAT KOJUICKTHBHBIE CMEINEHHS TPYIIl 3EpeH,
OTHOCSIIMECS K ME30CKOMMYECKOMY YpPOBHIO. [l KONMYECTBEHHON OIEHKH B paboTe
Mpeyioken Ge3pasMepHBIl TapaMeTp HHTEHCHBHOCTH penbeda, NpeACTaBIsIOmui co0ok
OTHOCHTENBHYIO JUTHHY TPO(UIIA MOBEPXHOCTH U SBIISIONIAACS 110 CYTH aHAIOTOM AeOpMaIiH.
YcTaHOBIEHa KOPPEIIUs JAHHOTO IlapaMeTpa CO CTENEHBIO Y/UIMHEHHWs YYacTKOB oOpasna
BIONE OCH pacTshkeHms. [lo pesynbraTaM NpPOBEAEHHBIX HCCHEIOBaHUM B pabore Henaercs
BBIBOJI O NMIPUHITUITHATFHOU BOZMOYKHOCTH OTIPE/IENCHHUS JIOKATbHOM MacTHYecKoH AedopMalyn
BIOJIb OCH PACTSDKEHHs M IIPOTHO3a MecTa 00pa3oBaHWs IMEHKH M0 OIEHKAM HHTCHCHBHOCTH
nedopmanmonnoro penseda.

B Tperheii riaBe pa3BHBAeTCS TPEXMEpHAs MaTeMaTH4ecKas MOJENb, OMHMCHIBAIOLIAS
(hopmupoBanHe I{C(bOpMaLIHOHHOI‘O penpeda B IONUKPHCTAIUIAX C IPAHENEHTPUPOBAHHOU
Kybuuyeckoit (ruk) pemerkod. B ocHoBe 3amoxkeHa (GopMyIMpoBKa KpaeBoH 3amadd
KOHTHHYaJlbHOM MEXaHHKM B JMHAMHYECKOM IIOCTAHOBKE, KOTOpAas PEIIaeTCss METOHOM
KOHEYHBIX 3JIEMEHTOB. MOZIeb IMONUKPUCTAIINYECKOH CTPYKTYPBI B T€OMETPHUECKOM CMBICTIE
npescTaBiser coboif Habop OOBEIUHEHHBIX B IPYIIBI KOHEYHBIX SJEMEHTOB C OQHHAKOBBIMU
KpHcTanIorpadpHueckuMy OpHEHTAlMSIMHI, ONIPEICIeHHBIMHI U3 sKcrepuMeHTa. Onpeernsronye
COOTHOIIEHWS B BHJIE OOOOIIEHHOTO 3akoHA ['yka VYUYHTHIBAIOT YIIPYrO-INIACTHYECKYIO
AHU30TPOIIHIO TI[K METAUIOB, O0YCIOBICHHYIO MX KPHCTAJUIMYECKUM CTpoeHneM. KOMIOHEHTEI
TEH30pa IUTACTHYCCKON JedopMalliH OIpPe/IeSIIOTCS KaKk CyMMa CABUIOB HAa OKTa3ApPHYCSCKUX
CHCTEMax CKOIBKCHHS, KOTOpBIC aKTHBHUPYIOTCS B COOTBCTCTBHM ¢ 3akoHOoM I[lImumpa.
PaccMoTpeHBI OCOOGHHOCTH peIIeHHs KpaeBOW 3aa9d B KOHEYHO-3JIEMEHTHOM IIaKeTe

ABAQUS, Bxmouas BBe[ICHHE OIPEIEIIIOMIX COOTHONIECHHH Uepes mpoueaypy [loms3oBaress,



HCCIIEIOBAHIE CETOYHOM CXONMMOCTH M MUHHMM3AIMIO IMHaMudeckuX 3(GeKkToB mpu
MOJIETMPOBAHUU KBA3UCTATHICCKOM AedopManuu.

B 4erBepToii ri1aBe pasBUTAs MaTeMATHIECKAs MOJEIh IPAMEHSIETCS U HCCIS[OBaHUS
obpazoBanust W pasBuTHs JehopManuOHHOrO penseda HA TIOBEPXHOCTH MOJENBHBIX
MOJMKPUCTAJUIOB B YCIOBHSX OJHOOCHOTO pacTskeHms. Puzmdeckn 00OCHOBaHHASL
(OpMyIHPOBKA ONPEHEISFOMMX COOTHOINGHUH II03BOJMIA aBTOPY YHCIEHHO BOCIIPOM3BECTH
OCHOBHBIE XapaKTePHbIE 0COOCHHOCTH BO3HUKHOBEHUS M Pa3sBUTHA Ae(OpMAIMOHHOTO penbeda
B YCIOBHAX OIHOOCHOTO pacTsbkeHus. JIIs  MOJenu, TIOCTPOSHHOH Ha  OCHOBE
SKCIIEPUMEHTANIBHBIX JAaHHBIX O KPHCTALIOrpaUUecKHX OPUEHTALMSIX 3€peH, IOIy4eHO
KOJMHYECTBECHHOC H Ka4YeCTBCHHOE CcCOIJlacHE C 3KCHCPHMCHT&JIBHHMH JaHHBIMH, YTO
TOATBEPKIAET KOPPEKTHOCTH, Mozenu. Ha mpumepe MOJENBHBIX NONUKPUCTAIIIOB IPOBENEH
aHaIM3 BIUSHWS WHTEHCHBHOCTH aKCHAIBHOM KyOMYeCKOM TEKCTyphl Ha XapaKTepUCTHKU
penbeda M pacrpenencHus IUlaCTHYeCKUX jedopmanuii. YcTaHOBICHA CBS3b MHTEHCUBHOCTH
nedopManmoHHOrO penbeda ¢ HeOTHOPOIHOCTHIO HANPSDKEHHO-1e()OPMHPOBAHHOTO COCTOSHUS,
KOTOpasi, B CBOIO OYEPe/ib, OIPEAEISIETCS OCTPOTOM TEKCTYPHI.

B 3akiI0YeHHH IPUBEJEHLI OCHOBHBIE PE3YIBTATHl W BLIBOJBI, I[TOATBEPIKIAOIINE
BBIIIOJTHEHHE TIOCTABIICHHBIX IIeNei.

HocToBepHOCT ¥ 000CHOBAHHOCTH DE3YJIBTATOB W  BBIBOJOB  O0YCIOBIECHA
BBIIOJIHEHUEM SKCIIEPUMEHTANBHEIX MCCIIE/OBAHMM HA CepTHHUIMPOBAHHOM O0OpPYIOBAHHH,
NPUMEHEHUEM COBPEMEHHBIX METOJOB aHalW3a, IOCTPOeHUEM (PHU3MIeCKU-000CHOBAHHBIX
MoJleled  Ha ~ OCHOBE  KJACCHYCCKUX  IPHHIMUIIOB  MEXAHHKH,  MCIOJIBb30BAHUEM
BepU(QHIUPOBAHHBIX YHUCICHHBIX METOJOB, COTJIACHEM OSKCIIEPHMEHTAIBHBIX M YHCICHHBIX
PE3YIBTATOB.

Hay4ynas HoBH3Ha HcC/IeJOBAHHS 3aKUTFOUACTCS B BEUSIBIICHUH MEXAHHUYECKUX ACIIEKTOB
(GopMupOBaHUS ME30CKOIUYECKOTO Ae(GOpPMaHOHHOro peibeda Ha CBOGOIHOM ITOBEPXHOCTH
IUTACTHYECKH  1eQOPMHUPYEMBIX MONMKpHCTAUIOB. Hauwbonee 3HAYMMBIM — PE3YIBTATOM,
oONajaromuM I[PHU3HAKOM HAYYHOM HOBH3HBI SBIISETCS YCTAHOBJIEHHE KONMYECTBEHHOM
KOPPEILSIUK MKy HMHTEHCHBHOCTBIO ME30CKOIIMYECKOro nedopManioHHOro penbeda u
IUIACTHYECKON Jedopmalniuell BAONb OCH PACTSDKEHUsS Ha JIOKAIBHBIX YYACTKAaX MOBEPXHOCTH.
Hopusnoif o6nagaer NpHMCHEHHE YHCICHHOTO anapaTa KOHTHHYanbHOM MEXaHWUKH U
(pu3nyeckn-060CHOBAHHEIX MOJENeH AHCIOKANWOHHON IUIACTHYHOCTH [UIS  HCCIICIOBAHMA
MEXaHUYECKHX (aKTOpOB, IPUBOIMIIEX K 00pa30BaHUIO penbeda Ha CBOGOAHON MOBEPXHOCTH
MOJIUKPHCTAIIAYECKOrO AIIOMHHHES B IIPOIIECCe HATPYKEHHUSL.

Teopernveckas 3HAYUMOCTE HCCIISIOBAHKS COCTOUT B PACIIMPEHUHN IIPEJICTABICHUI O
MEXaHHM3MaX  BO3HHKHOBEHHs peiabeda Ha CBOOONHOM  TOBEPXHOCTH  INIACTHYECKH

neOpMUPYEMBIX  IIOMMKPHACTALIOB. COBOKYIHOCTh IONYyYEHHBIX OJKCHEPHMEHTATBHBIX 1



YUCIICHHBIX PpE3yIbTAaTOB YIAyOIsdeT [OHUMaHUE 3aKOHOMEpHOCTeH HedopMarmoHHBIX
IPOIECCOB Ha MUKPO- ¥ ME30YPOBHIX M HX CBS3H C OCOOEHHOCTSIMHU 3CPEHHOM CTPYKTYPBHI H
KpHCTAIOrpaduIeCKOM TEKCTYPEI.

IIpakTHYyeckas 3HAYMMOCThH IIOIYYEHHBIX PE3YIBTATOB 3aKIIOYACTCS B BO3MOXKHOCTH

WX WCIOIB30BAHMA Ui pa3pabOTKA METONOB IOJABICHWS MM MHTCHCU(UKAIUU

nepopmManmoHHOr0  penbeda IyTeM  YIpaBJIEHHS TEKCTYPOH ITOBEPXHOCTHBEIX  CJIOEB.

BrigBieHHas KOJNWYECTBCHHAS 3aBUCHMOCTh MEXKIAY WHTEHCHBHOCTBIO ME30CKOIIMYECKOTO

penbeda u JTIoKanbHOU AedopmMaluei B IIOCKOCTH MOBEPXHOCTH MOXKET OBITh UCIIOIb30BaHa JIIs

OLEHKH JIeOPMHUPYEMOT0 COCTOSIHUS B SKCIIEPUMEHTAX Ha OJIHOOCHOE PACTSIKEHHE.

CooTBercTBHE cOepKaHUs aBTOpedepaTa CoAEPIKAHMIO TUCCEPTAHH.

ABtopedepar muccepTAMOHHON pabOThl MOMHOCTHIO COOTBETCTBYET M OTpakaeT
OCHOBHOE COJIepyKaHue AUCCePTAITHOHHON paboTEL

Anpobanusi 1 myO0JIuKaAIHH

Huccepranuonnas padora B.C. IllaxmmxanoBa anpoOupoBaHa Ha MEKIYHAPOOHBIX U

BcepoccHiickuX KoH(pepeHnusx. Pesynsrarsl onybmukopassl B 14 paborax B peleH3HUpPYeMBIX

Hay4dHBIX JKypHaJlax [0 CIEHUATBHOCTH, BKIIOYAs 5 crareil B JKypHalaX, PEKOMEHOBAHHBIX

BAK u BXomsmmx B HepBblif U BTOpoit kBapTuimu Web of Science m Scopus, momydeno 1

CBHJIETENIECTBO O PETUCTPANMU ITporpaMmsl 11t DBM.

3amevaHus:

1. Jlnst KoNMM4eCTBEHHOM OLEHKH NpoQmieil NOBEPXHOCTH NehOPMHPOBAHHOTO MaTepHaia B
JUCCepTalid BBOAMTCS Oe3pasMepHBIM IIapaMeTp HHTEHCHUBHOCTH AedopManuoHHOTrO
penbeda, KOTOPBIA IO CyTH sBISeTcs aHaioroM Mepsl xedopmauuu. Jns o60cHOBaHUS
BBEJICHHS. HOBOTO IlapaMmeTpa CTOMJIO IIPUBECTH CPaBHEHHE C aHAJOIHYHBIMH OLICHKAMH,
BBINIOJIHEHHBIMH 110 CTaHZAPTHBIM METOJMKaM OIpeNeNleHHs ImepoxoBarocTu. B pabore
TaKOH aHaJIA3 OTCYTCTBYET.

2. Pam sKcepUMEHTOB Ha OIHOOCHOE pACTSIKEHHE BBIIONHEH METOJOM KOPPEISIHH
IUQPOBEIX H300paKEHHUH, ITO3BOJIIONIAM BOCIIPOM3BECTH MOJNHYI) KAPTUHY 3BOJIOLMH
monell cMmemenuit u  gedopmarmii B mporecce pacTDKEHHs, BKIOYAs CMEICHHS
HNEpHeHAUKYJIPHO IUIOCKOCTH MOBepxHOCTH. C  TOYKM 3peHHs 3aKOHOMEPHOCTEH
o0pasoBaHMs penbeda, aHAIM3 TAKUX JAHHBIX MPENCTABIAETCS HaubGOJICEe JIOTHYHBIM.
Onuako B JuccepTalMOHHOM paboTe TakoM aHalM3 He MPOBOIUTCH, a JUISl CPABHEHUS
YUCIICHHBIX U 9KCIIEPUMEHTAIBHBIX pacupeaeneHnit qedopManuii HCIIOIb3YIOTCH TaHHbIE U3
JUTEPaTypEL.

3. B muTeparypHOM 0630pe IOKa3aHO, YTO HA XapaKTEPUCTUKHA Je()OpMalEOHHOro penbeda B
aTIOMHHHEBBIX CIUIABAX BIHMSET P HaKTOPOB, CPEU KOTOPHIX pasMep u GpopMma 3epeH, TUII

KPUCTAUIOrPapuIecKoit TEKCTYPEL, YCIOBUS TepMO06paboTku. BBuIo GBI MOIE3HO IPOBECTH



WCCIIEIOBAHME BIESHWS BCEX OTHUX (DAaKTOPOB HA XapaKTEPHCTHKH Je(OpMaIHOHHOIO
penseda. B nmuccepranyonHoil paboTe HCCIENOBAaHUE OTPAHUYEHO TONBKO BapbUPOBAHUEM

HHTCHCHBHOCTH TEKCTYPEIL.

3akiouenne:

Huccepranuonnas pabora B.C. IlaxmmpkanoBa «3akoHOMEpHOCTH (GOPMHUPOBaHHSL H
9BOTIONUH ME30CKOIIMYECKOT0 Ae(hOPMAIMOHHOr0 penbeda Ha IpuMepe MOMUKPHCTAIIINIECKOTO
ATIOMUHUA» TIPEACTaBIsieT CcoOOM  3aBEpIIEHHYI0 HaydIHO-KBaJH(HUKAIMOHHYI0 paboTy,
BBIIIOJIHEHHYIO Ha aKTyaJIbHYIO TEMY, TI0 CBOEMY COJEPIKAHMIO, HOBU3HE PE3yIbTaTOB M HAYyYHO-
PaKTUYECKOH 3HAYMMOCTH COOTBETCTBYET TpPeOOBaHUSM, HPEABIBISIEMBIM K KaHIHIATCKAM
JuccepramusaM JeicTByiomero llonokeHuss 0 MPHUCYXIEHUH YYEHBIX CTEIICHEH, a ee- aBTop,
MMaxumxanos Banepuit CypeHOBHY, 3aCiyKUBAeT NPHCY)KICHHs YICHONW CTENEHH KaHIUaaTa
bu3uKo-MaTeMaTHUECKUX Hayk mo crenuansHocTH 1.1.8. - Mexanuka apedopMupyeMoro

TBEPAOTO Tela.

" CornaceH Ha BKIIIOYEHHE CBOHX TIEPCOHAIIBHEBIX JaHHBIX B JOKYMECHTAaxX, CBA3AHHLIX C

paboTol IuCCepTAaIMOHHOTO COBETA, H Ha MX AATBHENIIYIO 00paboTKy.
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