OT3bIB
o(pULMANBHOrO ONIMOHEHTA Ha AUCCEPTALMOHHYIO padoTy
Kanammna Uneu BanepbeBuua Ha temy:
«Kecrkoruiactuyeckuii ananus nonen aeopMalvii ¢ yueTom Haluuus
NOBEPXHOCTEN M JIMHUHI pa3pbiBa CKOPOCTEW», MPECTaBISHHYIO Ha COUCKAHHE
Y4YEHOH CTeneHyu Kanauaarta (pu3MKo-MareMaTH4YeCKUX HayK
no cneuuansHocTH 1.1.8 — «Mexanuka nedopmupyemMoro TBepioro resax
(pu3nKo-mMaTemMaTuueCKue HAYKH)

1. AKTyaJIbHOCTBH IHCCEPTALHOHHOH PabOThI

Pabora nocssiiena *KecTKONIacCTUUeCKOMY aHallu3y nojei aedopmanuii B
psifie KOHTAaKTHBIX M OECKOHTAKTHBIX 3aja4. 3amaud 00  OJHOOCHOM
ne(opMUpOBaHUM IUIOCKOTO o0pa3zua ¢ YY€TOM CXKMMAeMOCTH Marepuasa
OIMCHIBAIOT MPOLECChI, HEMOCPEICTBEHHO CBSI3aHHBIE C MATIOLMKIIOBOM YCTATIOCTEHIO
— HAKOILIEHUEM B HUX NIOJ1 IEHCTBHEM IKCTPEMaJIbHBIX IEPEMEHHBIX MEXaHUUECKHX
M TeIUIOBBIX HArpy30K MECTHBIX [HMKIWYECKUX IUIACTHUECKHX aedopmaliuii,
NPUBOASALIMX K HAKOIUICEHUIO MOBpexieHnit. Harpy3ku Takoro pojaa UCIBITHIBAIOT
mMaTepuallbl B JHEpProycTaHOBKax, JieTaTejbHbIX arnnaparax (B 4YacTHOCTH B
ABUALIMOHHBIX JBUraressx), TypOoMmamiMHaX, cocylax MIaBJIeHHs, CBapHbIX
KOHCTPYKLUSX, Y3/1ax pa3bEMHBIX COeIMHEHUH.

3ajiaum 0 BHEIPEHUH KECTKUX LITAMIIOB OTHOCSATCS K Mpolieccam, CBI3aHHbIM
¢ 00paboTtkoit MmaTepuaiioB aaBineHreM. CoBpeMeHHbIe TEXHOJIOIMYECKHE IIPOLIECCHI
00paboTKM MeTannoB JaBlIEHUEM NPUMEHSIOTCS Ha METAUTypPru4ecKux u
MaLIMHOCTPOHUTEIIbHBIX MTPEANPUSTUSX.

2. Hayuuble ncc/ieJoBaHHA ¥ NOJYYEHHbIE Pe3YJIbTAThI

ITonyyenbl peiienus 3agay 00 OAHOOCHOM J1e(hOPMUPOBAHUH MIIOCKOIO
obpa3sia ¢ y4é€Tom C:KMMaeMOCTH MaTepuana, a Takxke 3ajiad O BHEJAPEHMHU KECTKUX
LLITAMIIOB, /U1 KOTOPBIX:

— MCCIIEIOBAHbl M0Jis1 TeH30poB Aedopmaiuii B 3afadax O pacTsIKEHHH,
C)KATHU U 110CIIE/I0BATEIbHOM PACTSHKEHHH-CIKATUU 1TOJIOCHI C HENPEePhIBHLIM MOJIEM
CKOpPOCTEH MepeMeLLeHUN ¢ Y4ETOM C)KMMAEMOCTH MaTepUalia B YCIIOBHSX TIOCKOH
nedopMaLiy U MJIOCKOT0 HANPSHKEHHOTO COCTOSHUS;

— MCCIIeZIOBaHbI 110JIs1 TEH30POB Ae(opMaliuii B 3a/1a4e O pacTsIKeHUH 10J10ChI
C Pa3pbIBHBIM I10JIEM CKOPOCTEH MepeMelIeH|i ¢ yUETOM CKUMAEMOCTH MaTepuasa
B YCJIOBUSIX TUIOCKO# Jiedhopmaninu;

— CO3/laH NMPOrpaMMHBIN NPOAYKT /15l ONpeeeHUs KOTMYECTBa MOJIYIHKIIOB
Harpy>KeHust 10 3apOoXK[eHusi B Marepuane TPEeUIUHbl U BLIUMCICHUS OCHOBHBIX
napamMeTpoB  fpouecca  MaJOLUMKIOBOrO  AeOpMHUpPOBaHMs  MOJOCHI  C
ucnonb3zoBanuem cpeacts C# 10.0;

— CO3/1aH MPOrpaMMHBIN NMPOAYKT ISl HAXOXKACHUSI KOHCTAHT pa3pyLIeHUs U
napaMeTpoB o0pasla npu ero pacTsHKeHMH B YCIOBUAX TUIOCKOH nedopMmariuu ¢
ucnonb3zoBanueM cpeacts C# 10.0;

— TIOJIy4€HbI pelleHUs 3a7a4 O BHEJAPEHUHU KECTKUX LITAMIOB C y4ETOM
KO3 duIIMeHTa TPpeHHs: 3a/la4ud O BIABJIMBAHUU KJIMHA B BHIMYKIIOE TEJIO, 3aJIa4H O



CXXATHH BBLIIIYKJIOTO TeEja MJIOCKHM HITaMIlOM, 3a1a4yd O BOABIWBAHWHK KIIMHA C
Ol"paHH‘IEHHOﬁ MNOBEPXHOCTBIO KOHTAKTa B BBIIYKIIOEC TE€J10, 3a/la4H O CKATHH ABYX
CUMMCETPHUYHBIX BBIITYKJIbIX KECTKOMJIACTUYECKUX TEJ.

3. Crenenb 000CHOBAHHOCTH H J0CTOBEPHOCTH HAYYHBIX MOJIOKEHHH,
BbLIBO/IOB H 3aKJIIOYeHH

JlocToBepHOCTH pe3yJbTaToB JUCCEPTALIMOHHOTO UcClleI0BaHus
NOATBEPXKIAAETCSl COMJIACOBAHHOCTLIO € pelUeHUsMH aHAJIOTHUYHBIX 3ajJad 00
OJIHOOCHOM Ne(OPMHUPOBAHMHU 0Opa3la Mpu yclOBUH HEC)KMMAEeMOCTH MaTepualia
M 33/lad O BHEAPEHMH XKECTKUX IITAMIOB Oe3 yuéra kodpduuUMeHTa TpeHwus,
noiaydyeHHblx A. M. XpomoseiM, A. A. byxanbko, O. B. Ko3nosoii. Pe3ynsraTsl
JIUCCEPTALIMOHHOTO  UCCIEOBAHUS OCHOBaHbl Ha KJIACCHYECKMX TMOJAX0Aax
MEXAHHUKH CIUIOLIHBIX CPEJl U CTPOTMX MAaTEMAaTUYECKUX BBIKJIa/IKaX.

4. 3nayumMocTh NI HAYKM W NPAKTHKH BBLIBOJOB M PEKOMEHIALHIH
Pe3ynbTarsl AMCCEPTALIMOHHOIO HWCCIENOBAaHMS MMEIOT BaXKHOE 3HAYEHHE NpPHU
NOCTPOCHUH MATEeMaTHYECKUX MOJeNel [OBEACHUSI MaTepuajioB Jertajled u
KOHCTPYKIIMM B peajbHBIX YCIOBUSAX OKCIUIyaTalMd IO/ BO3JEHCTBHEM
NePEeMEHHBbIX HAarpy30K 3Ha4YHUTEJIbHOM HHTEHCUBHOCTH. Takxke pe3ysibTaThl paboThbi
MPUMEHUMbI NIPU pacyeTax, CBA3aHHBIX C ONpPE/AE]EHUEM HECYIIUX CIOCOOHOCTeH
KOHCTPYKLMH pa3jIfYHOr0 Ha3HAYeHUsi U MpU NPOEKTUPOBAHUU 000OpYI0BaHMS
MCII0JIb3YEMOr0 B mpoleccax 00paboTku MaTepHanoB JaBJICHHUEM.

5. O0mas xapakTepHCTHKA H aHAJIH3 PaboThI

B uenom auccepranmonnas pabora Kanammna Minbu Banepbesuua siBnsercs
3aKOHYEHHOH Hay4HOH KBaiMpuKauuoHHoW pabortoiu. /luccepraumonnas paborta
Kanammnaa M. B. CootsercrByer TpeboBaHusim BAK P®, npembsBiasiembiM K
KaHIMJIATCKUM JINCCEepPTaLMSM.

Jluccepranmsi COCTOMT M3 BBEIEHUS, YeThIPEX IJaB, 3aKJIIOYEHHs, CIHCKa
aaTeparypsl, cojaepxkainero 104 ucrounuka, nByx npuoxeHuit. O6béM paboThi
cocrasisier 184 crpanuibl. B pabore conepxutcs 78 pucyHKOB.

Bo BBexeHuMM packpblBaeTCsi aKTyallbHOCTh TeMbl, O0OOCHOBBIBAETCS
HEOOXOMMOCThL TpOBe/ieHUs] paboThl, ONPENeNstoTCs LeNd, 3a]aud, O0ObEeKT W
MpeJMeT HCCAENOBaHUs, YKa3blBalOTCS Hay4yHass HOBU3HA, [paKkTHYecKas
3HA4YUMOCTb, JIOCTOBEPHOCTh U 0OOCHOBAHHOCTH Pe3yIbTaTOB MCCIIE/I0BAHMUS.

B nepBoii rnaBe NpUBOJSATCS OCHOBHbIE CBEJICHHS O MAaJIOIMKIOBOM
HArpy>KeHHH W OIUCHIBAIOTCS MOJIOKEHHS Jie(OpMALIMOHHO-IHEPTeTUYECKOT0
M0/IX0/1a K MaJIOLMKIOBON yCTaJIOCTH MaTepUasioB; pacCMaTpUBAIOTCS OCHOBHbIE
COOTHOIIIEHHUs TJIACTUYECKON AedopMalliK U MJIOCKOTrO HaNpsiKEHHOTO COCTOSHUS,
HCIIONb3yeMble [ PEIIEHUS MOCTAaBIEHHBIX 3aJlad; ONMCHIBAETCS OlpeeeHue
MOBEPXHOCTEM ne(opMaMOHHbIX COCTOSIHUH TSt CKUMAEMBbIX
KECTKOIUIACTUYECKUX TEll.

Bo BTopoii riiase npuBoAUTCS aHATUTHYECKOE PELLICHKE 3a/1a4 O PACTHIKEHUH,
CKATHH U 110CJI€/I0BATEIbHOM PACTSIKEHUH-CHKATHH MOJIOCHI C HETIPEPBIBHBIM M0JIEM
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CKOpOCTEH NnepemMelleHui ¢ y4ETOM C)KMMAaeMOCTH MaTepUalla B YCIOBUSX TIOCKOM
nedopmalimm.

Takxe NpUBOAUTCS aHAJIMTHYECKOE PEILICHHE 3a1a4 O PACTSHKEHUHU TOJIOChHI
C pa3pbIBHBIM [10JIEM CKOPOCTEN NEPEMELIEHUH ¢ YIETOM CKMMAEMOCTH Marepuala
B ycnoBusX  Iutockod  nedopmanuu.  PaccmaTpuBaloTcs  BO3MOXHBIE
HECMMMETPUYHbIC TEYEeHMsI, pacTsKeHue Moyiochl ¢ paspylueHueM. [lpuBoxsrces
YOPOLIEHHAss W II0JIHAs CXEeMbl OMNpeJeieHus KOHCTAHT paspyllieHus TMpu
pacTsHKEHUH 110JI0CHI.

B Tperbeii ri1aBe MpUBOAMTCS aHATTMTHYECKOE PEIICHHE 3a/1a4 O PaCTsKEHHH,
CXKaTHM U NOCIIe0BATEIbHOM PACTHKEHHH-CKATHH TIOJIOCHI C HEMPEPBIBHBIM MOJIEM
CKOpocTell nepeMelleHH ¢ Yy4€TOM CKMMAaeMOCTH MaTepuana B YCIOBHAX
TUIOCKOTO HAIPSHKEHHOI'O COCTOSHHUSA.

B derBéprol rnase NpuBOAMTCS PELICHHUE 3ala4M O BJABJIMBAHWU KJIMHA C
yriom pactBopa 260 B BBIIYKIYIO 3aroTOBKY KPUBOJHMHEHHONH ()OpMBI C y4ETOM
TpeHust. IlpuBoauTcsi pelneHuMe 3ajadyd O CXKATUM BBIMYKIOro Tena IUIOCKHM
mwramnom no cxeme Xuia u cxeme [Ipanarns ¢ yuérom tpenus. [lpeacrasnens
pe3yJbTaThl YUCACHHOTO PeLeHus 3aaui O CXKaTUM rUnepooIMuecKoro UIMHAPa

y = V2 —VxZ + 2 no cxemam Xuna u [Ipanarasa. PaccmarpuBaeTrcs pelieHue
3a/lauyM O B/IaBJIMBAHMU KJIMHA C OrPaHUYCHHOU MOBEPXHOCTHIO KOHTAKTa C YYETOM
TpeHusi. PaccmaTpuBaeTcsi pelieHue MepBOro srana 3ajJayd O CKaruM JBYyX
CUMMETPHUYHBIX BBINYKJBIX XECTKOMIacTUYecKuX Ten. llpuBoaurcs 4yuciaeHHoe
peuieHre 3anaud o AedopMalMM KECTKOMIACTHYECKOrO MOIYNPOCTPAHCTBA MPH
BHEJAPEHUHM B HEro abCONIIOTHO LIEPOXOBATOrO LUIMH/Apa pajuycar = 1.

B 3ak/io4eHUH MOABOAATCS UTOTH UCCIIEIOBAHHS.

6. Bonnpochl 1 3amMe4yaHHs 0 JHCCEPTALHH

1. Heobxoaumo Gosiee mnojapobHO 00ocHOBaTh BbIOOp BHAAa (YHKLUUH
MJIOTHOCTH B 3a7a4yax 00 0JIHOOCHOM J1e(hOPMUPOBAHUH IJIOCKOro 0bpasia.

2. MaremaTHuecKue BBIKJIAQJKK, NMpoBeJeHHble B rnaBax 1 u 2, Tpedyior
OoJibllIel aKKypaTHOCTH U THIATEIbHOCTH.

3. ABTOpY JMccepTalMu  cllefoBalo  Obl  O3HAaKOMUTBbCS ¢ paboramu
KJIaCCUKOB, paboTaBLIMX B 9TOM HanpasieHud. Hanpumep, crates I'.U. beikoBuesa
«O cxaThM NIACTUYECKOTrO CO0S JKECTKUMH 1IEPOXOBATHIMH IJIUTAMH C YYETOM CHJI
unepuun» M3s. PAH, OTH, 1960, Ne6 u nexoTtopslie npyrue.

4. K gucny oOmux 3amevaHuid clie/lyeT OTHECTU He3HAUYMUTEIIbHbIE ONeYaTKu
¥ HETOYHOCTH.

7. 3akaoueHHe 0 COOTBETCTBHH  [AMCCEPTALHH  KPHTEpPHHAM,
ycranoBJieHHbIM [lo/iokennemM 0 NPUCYKAEHHH YYEHbIX CTereHeH

HecmoTpsi Ha BbICKa3aHHbIE 3aMeYaHUs, MOXXHO KOHCTAaTMpPOBATh, 4TO
JIACCepTalus 3aCIyKUBAET BbICOKOM! OLICHKH.

B umerommxcs nybaukanusx ¢ aBtopedepare cojepkaHue pabOThI
U3JIOKEHO JIOCTAaTOYHO TOJIHO, OMyONMKOBaHHbIE HAy4dHbIE TPYAbl MOJIHOCTHIO
COOTBETCTBYIOT BbIIIOJIHEHHOW JUCCEPTALMOHHON paboTe.



Huccepranms Kanammna M. B. sBisercs camocTosTensHON, 3aKOHUEHHOM
Hay4YHO-KBaTU(PUKALMOHHON pabOTOM, BHINOJIHEHHON HA aKTYalIbHYIO TEMY.

BeinosHennas pabora 0bnasaeT HOBU3HOW M NMPAKTUYECKOW 3HAYMMOCTBIO,
OCHOBHbIE€ HayuyHbI€ PE3yNbTaThl JUCCEPTALMMU ONMYOIMKOBAHBI B pelleH3UPYEMBbIX
HayuHbIX KXypHanax Web of Science, a Ttakke B peleH3HpyeMbIX Hay4YHBIX
KypHaiax, BXOJIIUMX B CIUCOK pekoMeHaoBaHHbix BAK Munobpuayku P®. B
paboTe U3/10KeHbl HOBbIE HAYYHO-00OCHOBAHHBIE Pa3padOTKU U TEXHOJIOTHYECKUE
peumieHuss B 00JacTH MeXaHUKU JeGopMUPYeMOro TBEpIOro Teja, HMERIIue
CyLIECTBEHHOE BIIMSHME JJIi PAa3BUTHUsI NMPOMBILUIEHHOTO MPOU3BOJCTBA. Takum
obpa3zom, mucceprauusi orBedaer TpeboBanusiM [locranosnenus [lpasutenncrsa
P® ot 24.09.2013 N 842 (pea. ot 16.10.2024) «O nopsijike npucy aeHUs YI€HbIX
CTETMEeHEeH».

Ha stom ocHoBanmuu cuuraro, uro Kanammun Wnbs BanepbeBud 3aciyxuBaer
NPUCYIKIEHHS EMY YHEHON CTENEHH KaHauaara pU3nKo-MareMaTUu4eCKiX HayK o
cnenmanbHocT 1.1.8 — «Mexanuka nedopmupyemoro teepioro rena» ((pusuko-
MaTeMaTHYecKue HayKH).

OdumanbHbIA ONMOHEHT, CenaiuoB Cepreid
JOKTOp (pU3MKO-MaTEMAaTUYECKUX HayK WBanoBuu
(cnmenmansHocts  01.02.04 —  Mexanuka

nedopmupyemMoro TBeploro Tena), npodgeccop, ( 3{

npodeccop kadenpsl «Bbiciias MaremMaTHKa»

®I'bOY BO «Cubupckuii rocyaapcTBeHHbIN

YHUBEPCUTETE HAYKM M TEXHOJOTHH HM. 17.11.2025
akajgemuka M.®D. Peutetnesay,

r. Kpacnosipck

DenepanbHoe  rocy/apcTBeHHOE  OHOKETHOE  00pa3oBaTEeIbHOE  YUPEK/IeHHE
Boiciiero odpaszosanus «CHOMPCKMI rocylapcTBEHHBbIH yHUBEpCUTETE HAyKH W
TeXHONOrun uM. axajgemuka M.®@. PemerneBar, r. KpacHospck

660037, Kpacnosipckuii kpaid, ropoa KpacHosipck, NpOCHEKT WMEHH Tra3eThl
«Kpacnospckuii pabouniin, . 31

Tenedon: +7(391) 266-03-87

e-mail: info@sibsau.ru
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