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Be)J,yr.u;e.H opraHI13a.J..Uill Ha AlfCCepTaiJ;Ino EneoHcKoro CBHTOCJiaBa Hropenw:m 

«Hccne)J,OBaHHe rrpou;ecca HaKoiiJieHHH nonpe)J()J;enn.ll H 

3BOJIIOII;:IDI OCTaTOlffibiX HaiipH/KeHHH ITO )J,aHHbiM H3MepeHHH JIOKaJThHOfO 

)J,e<jlopMaii;MOHHOfO OTKJIHKa MeTO,ll;OM CIIeKJI-HHTep<jlepoMeTP:IDI», rrpe,ll;CTaBJieHHOH 

K 3ali(HTe Ha COHCKaHI1e yqeHOH CTerrenn KaH,ll;H.D;aTa TeXHlfqeCKHX HayK ITO 

crreu;HaJThHOCTH 01. 02.04 - «MexaHHKa ,n:ecpopMHpyeMoro TBep,n:oro Tena». 

,[(nccepTau;HOHHM pa6oTa EneoHcKoro C .H. nocBHII(eHa pa3pa6oTKe H 

IIpHMeHeHmO HOBDIX 3KCIIepMMeHTaJThHbiX MeTO,ll;OB, OCHOBaHHbiX Ha OIITHKO

Qllf3JfqeCKHX M3MepeHH.SIX JIOKaJThHOfO ,n:ecpopMau;HOHHOfO OTKJIMKa, .n;JI5I 

HCCJie,ll;OBaHHH rrpou;eCCOB HaKOIIJieHH.SI IIOBpeiK)J,eHHH H 3BOJIIOII;HM OCTaToq.HbiX 

Haiip511KeHHH B 30Hax KOHII;eHTpal(HH HaiipH)l(eHHH IIpH MaJIOI(HK.JIOBOH ycTaJIOCTH. 

,[(aHHoe HCCJie,ll;OBaHI1e BXO)J)1T B 06JiaCTb MeXaHMKM TBep,n:oro ,n:e<jlopMMpyeMOfO TeJia, 

npe.n;cTaBJIIDOII(ero 3HaqlfTeJIDHhiH HHTepec. I1po6neMa MeTO.LJ:HK H3MepeHH.SI H 

aHaJIH3a OCTaTOqHbiX Hanp.SIIKeHHH HBJUieTC.SI O,[(HOH M3 KJIIOqeBbiX B MeXaHRK.e 

MaTepHanoB H TeXHonornli. Co3,n:anne BbiCOKOTeXHonorlfqi-IhJX coe,n:MHeHH.H 

3JieMeHTOB aBHau;HOHHhiX KOHCTPYKI(M.ll, TaKHX KaK: cnapHDie coe.[(HHeHH.SI, 

COe,ll;HHeHH.SI Ha OCHOBe yrrpoqneHHDIX (,n:opnnpOBaHHbiX) OTBepCTHH 3aqacTyiO 

xapaKTepH3yJOTC.SI 3HaqMTeJibHbiMM TIO BeJIJfqHH:e TeXHOJIOflfqeCKHMH OCTaTOqH:biMH 



Heo6xo.zzy~Mo yqnTDIBaTb npn onTMMaJibHOM npoeKTnpoBaHMM JIA. B c.mzy :noro, 

aKTyaJihllOCTh ,naHHOH pa60Tbl He Bhi3hiBaeT COMHeiiJ..rif. 

Hay'luaH HOBH3Ha pa60Thl 3aKIDOl:J:aeTCH B pa3pa60TKe H Bepml>HKaiJ;Iill 

MeTo.na onpe.nenemu1 napaMeTpOB MexaHHKM pa3pymeHIDI npH Mo.nenHpoBaHHH 

Tpenurnni rrocne,noBaTennHOCThiO y3KMX Ha.n;pe30B 11 H3MepeHHH .ne<}>opMau;HOHHoro 

OTKJIHKa B BH,LJ:e TaHreHIJ.HaJibHhiX KOMITOHeHT nepeMeru:eHHH MeTO.LJ:OM 3JieKTpOHHOH 

CITeKJI-HHTep<f.JepOMeTPHM. C ITOMOIJJ:hiO pa3pa60TaHHOfO MeTO,LJ:a non:yqeH 60JihiiiOM 

Ofi'.beM 3KCnepMMeHTaJibHhiX .LJ:aHHbiX, Ha OCHOBaHllll KOTOpbiX: 

1. Y CTaHOBJieHbi 3aKOHOMepHOCTll BJIMHHMH K03<}><}>H:QHeHTa aCMMMeT:pHH H 

pa3Maxa HarrpiDKeHHH :QHKJia Ha 3BOIDOUMIO rrapaMeT:pOB MeXaHHKH 

pa3pymeHMH IIpH MaJIO:QHKJIOBOM Harpy)l(eHHH I1pHMOyrOJ1bHhiX o6pa3:QOB C 

UeHT:paJibHhlM OTBepCTHeM. 

2. flO.JiiY'IeH HBHbrM BH.LJ: <}lyHK:QHM HaKOITJieHMH IIOBpe:IK)l:eiiH:ll B OKpeCTHOCTH 

OTBepCTMH npHMoyrOJibHbiX o6pa3:QOB IIpH MaJIOUHKJIOBOM Harpy:IKeHHH. 

3. Y CTaHOBJieHbi 3aKOHOMepHOCTH, OIIHCbiBaiOIIJ,He CJIO)I(HbrH xapaKTep 3BOIDOIJ;HH 

OCTaTOlflfhiX HaiipH)KeHMH B OKpeCTHOCTH ynp01IHeHHhiX OTBepCTHH M CBapHhiX 

IIIBOB. 

4. ,[{AA aJihTepHaTMBHOH O:QeHKM OCTaTOqHhiX HarrpiDKeHMH B OKpeCTHOCTH 

yrrp01IHeHHOfO OTBepCTMH pa3pa60TaH MeTO.LJ: CBepneHMH BTOpMqHOfO OTBepCTMH. 

,I(OCTOBCpHOCTh pelyJihTaTOB pa60Thl ITO.LJ:TBep:IK)l:aeTCH BepH<}>HKau;ne:ii 

pa3pa60TaHHOf0 MeTO,LJ:a rrpn pemeHMM KJiaCCHl:J:eCKHX 3a,LJ:aq JIMHeHHOH MeXaHHKH 

pa3pymeHIDI. CpaBHenne rronyqeHHhiX 3KcnepHMeHTanhHbiX ,naHHbiX c 

TeopeTHl:J:eCKHMM M 1:£HCJieHHbiMH pemeHMHMH ITOKa3hiBaeT rrorpeiiiHOCTb M3MepeHHH, 

He rrpeBblillaiOIIJ,HX HeCKOJlhKHX rrpou;eHTOB, qTO HBJIHeTCH rrpHeMJieMbiM )J,JIH 

60JibillHHCTBa MH)I(eHepHhiX IIpMJIO)I(eHMH. 

llpaKTH'ICCKaH 3HatJ.HMOCTh 3aKJIIOqaeTCH B B03MO)I(HOCTM KOJIMqeCTBeHHOfO 

oiiMcaHMH rrpou;ecca HaKorrneHMH ycTanOCTHhiX rroBpe:IK)l:eHHH B o6pa3uax, 

Mo,neJlHpyronw:x :JneMeHThi 6onTOBhixi3aKnerrol:£HbiX n cBapHbiX coe)J,IDiennH:. 

IIonYl:J:eHHhie ,n;aHHDre Heo6xo.LJ:MMhi ,n;nH BepM<}lnKaUHH l:J:McneHHhiX Mo.nene:M 
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3apo)I{)J;em-rnn pa3BHTIDI ycrarrOCTHhiX rperrurn B HeperyiDipHbiX 30Hax aBHaii;llOHHhlx 

KOHCTIJYKI.I,HH, B TOM qncne llpH Ha.TIWIHH noneif OCTaTOlffibiX HarrpiDKeHHH. 

TeopeTH'Iec.KaH JHa'IHMOCTb 3aKJIIOqaercH B B03MO)l(HOCTH ncrroJJrb30BaHHH 

.UByrrapaMeTpHqeCKOH MeXaHHKH pa3pyrneHIDI )UUI OlliiCaHIDI H IIp0fH03HpOBaHIDI 

rrpo~eCCOB HaKOITJieHIDI ITOBpe~,UeHHH B COeAHHeHHHX 3lleMeHTOB KOHCTpyKQHfi, 

xapaKTepH3YR)~HXCH 3HaqHTeJibHbiMH no BenHqHHe TeXHonoruqecKHMR 

OCTaroqHbJMH HanpiDKeHMHMH. 

Arrpo6~HH pe3yJibTaTOB pa6orbl rrpoBe,n:eHa Ha HecKOJIDKHX poccr-llicKHx H 

Me)l()zyHapO,UHbiX KOH<}lepeH~X. 

Pe3ynnTaTni pa6oTni B ,n:ocraroqsofi crerreHII orp~eHM B 24 nyoniiK~mrx, B 

TOM qHcne, - B 8 pa6oTax, ony6nHKOBaHHbiX B ~pHanax, nn,n:eKcHpyeMhiX Scopus H 

Web of Science. TionyqeH rrareHT Ha H3o6pereHHe. 

,[(HCCepTaii;llOHHaH pafioTa COCTOHT H3 BBe,n:eHHH, ITHTH rnaB, 3aKJIIOqeHHH H 

ClliiCKa niiTepaTypni; BCero 215 CTp. TeKCTa. 

Bo BBe.IJ.enuu o6ocHOBbiBaeTCH aKTYanbHOCTb ,L(HCcepTau,HoHHOH pa6oTi:.I, 

npOBO,n;HTCH aHanii3 COCTOHHHH paCCMaTpHBaeMDIX 3a,n:aq MeXa.HHKH ,n:e~>OpMHpyeMOfO 

TBep,n:oro rena, orrpe,n:emiiOTCH ~eJIH H 3a,n:aqfi ,n;Hcceprau;Monnoro Hccne~(oBaHMH, 

Hay~M HOBH3Ha, npaKTHqeCKaH H TeopeT:HqeCKaH 3HaqHMOCTb, a Ta~e ITOJIO~eHIDI, 

BhiHOCHMbie Ha 3a~TY. 

B nepBOH rJiaBe OlliiCaHO COBpeMeHHOe COCTOHHHe rrpo6JieMbl. llpHBe,UeH 

nMreparypHbiH o63op 3KcrrepHMeHTannHDIX Mero,n:oB orrpe,n:eneHHH napaMerpoB 

MeXaHHKH pa3pyrneHIDI, HCCJie,ll;OBa.HHH rrpou;eCCOB HaKOITJieHIDI ITOBpe)K,JJ:eHMM H 

11p06JieM, CBH3aHHbiX C HCCne,n:OBa.HHeM OCTaTO~IX HaiipH)KeHHM B OKpeeTHOCTH 

ynpoqHeHHbiX OTBepCTHM H CBapHbiX IllBOB. 

Bo BTopoii rJiaBe rrpe,n:craBneHo rro,n:po6Hoe paccMorpeHHe reopen(lleCKIIX 

11pHHII;MITOB MO,n;H<}lHII;llpOBaHHOH BepCHH MeTO,n:a ITOCJie,ll;OBaTeJIDHOrO Haparn~HBaHHH 

,ll;JIHHbl Tpelll.HHhl (ITII,[(T) H BbiBO,ll; MaTeMaT:HqeCKIIX COOTHOilleHHH, He06XO,n;HMbiX 

,ll;IDI npeo6pa30BaHIDI HCXO,n;HOH 3KCIIepHMeHTanbHOH nn<}lopMa~ B HGKOMbie 

Benwqnnni rrapaMerpoB MexaHHKH pa3pymeHHH. OrrHCniBaercH Mero,n:HKa 

3KcrrepHMeara no orrpe,n:eneHHIO ra.Hrenu;HarrnHhiX KOMITOHeHr rrepeMem:eHnii, 
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ou;eHeHa norpemHOCTb orrpe.n:eneHIDI Ben:wurn pacKpniTmr, KOTOpbie Heo6xo.n:HM»I .n:mr 

BblqMcneHmr K03<}>$IIIUieHTa HI-ITeHCMBHOCTM HaiipiDKeHI:f11: (KI1H). flpe.IJ:CTaBneHa 

IIpMHII;MIUI.anbHIDI CXeMa MO.IJ:M<)>l:lll;MpOBaHHOH BepCMM MeTO.IJ:a Illi)XT H 

COOTBeTCTBYIOiu;IDI eif TMillfliHIDI KapTMHa MHTep<)>epeHII;MOlllibiX IIOnOC. I1pMBC.IJ:CHhi 

OCHOBHbie COOTHOIDeHJUI MeTO.IJ:a Illi)XT, KOTOpbie Bb:uiBIDIIOT CHCTeM)' OC06biX ToqeK 

B OKpeCTHOCTH BepiiiMHbi TpCrn;MHbl. IlOKa3aHO, qTO B 3TMX TOqKaX MO)J(HO nony"EiaTb 

a6COniOTHbie BC.JIIIqMHbi KOMTIOHeHT rrepeMern;eHMH:, He06XO.IJ:MMbie .IJ:IDI orrpe.n:eneHMR 

rrapaMeTpOB MeXaHMKM pa3pymeHMR. 

B TpeTheii rJJase rrpe.n:cTaBnemi HOBbie 3KcrrepnMeHTanbHbie .n:aHmre, 

KOTOpbiC KO.JIIIqCCTBClllibiM o6pa30M OIIHCbiBaiOT BnH51Hlle li3MCHeHmr K03<)>qHH..UfCHTa 

acMMMeTpMM M pa3Maxa HanpiDKeHI:Il1: QMKna Ha rrpou;ecc HaKonneHMR rroBpe.)K.n:ennii B 

OKpeCTHOCTM CKB03HOrO OTBepCTIUI npM MMOII;MKnOBOM Harpy)KeHMM. 

B lfeTnepToii rJiaBe npe.n:craBneHbi HOBbie rro.n:xo.IJ:hi K Mccne.n:oBaHMIO 

3BOniOII;MM OCTaToqHbiX HaiipiDKeiiHil npM MMOII;MKnOBOM Harpy)KeHMH B OKpeCTHOCTH 

ynpo"tfHeHHhiX OTBepCTMH. 

B DHTOH f' JiaBe npe.n:cTaBneHO orrpe.n:eneHMe HCXO.IJ:HbiX BenH"EfMH OCTaTOqHbiX 

HaiipR)KeiiHil B OKpeCTHOCTH CBapHOfO COe.IJ:MHeHMR aniOMMHHeBbiX rrnaCTMH li aHanH3 

HX 3BOniOII;HH IIpH MMOII;MKnOBOM Harpy)KCHMH. ):(IDI 3TOrO HCTIOnh30BaHO 

COBMeCTHOe IIpMMeHeHHe MeTO.IJ:OB CBepneHmr OTBepCTHH M 3neKTpOHHOH CTieKn

HHTep$epoMeTpHH, a TaK)Ke MeTO.IJ: Illi,[{T. 

ABTOpe$epaT IIOnHOCTbiO COOTBeTCTByeT co.n:ep)KaHMIO .IJ:HCCepTau;HOllliOH 

pa6oThi. 

Bonpochi u 3aMelfauuH no pa6oTe. 

1. B pmoe!le 2. 5 ou;eHHBaeTcR BnmiHMe rrnacTMecKoii 30Hbi B BepiiiHHe 

Tpern;MHhi Ha TOqffOCTb M3MepeHIDI KOMTIOHeHT rrepeMeiu;eHHH He06XO.IJ:HMhiX .IJ:IDI 

Bbi"EfHcneHHH KHH. ITocKonnKy B pa6oTe TaK)Ke MHoro 3KcnepMMeHTanbHbiX .n:aHHhiX 

no BbPrn:cneHMIO napaMeTpa T -HarrpiDKennil, 6hmo 6bi norMHO oueHHTb BnmrHMe 

rrnaCTMeCKOH 30Hhl li Ha TOqHOCTb M3MepeHmr KOMIIOHeHT TaHreHII;MMbHhiX 

nepeMeru;eHI:Il1: u ( coBna.n:arorn;Mx c nHHMeH: Ha.n:pe3a) . 
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2. ITo MaTepHaJHlM, npe,ll,cTaBJieHHbiM B )l,HccepTai.UIH, MOJKHO c)l,eJiaTb BbiBO.IJ:, 

tiTO )l,BYX TOqeK H3MepeHIDI nepeMern;eHlfii )l,OCTaTOlffiO )l,JUI npHeMJieMOH TOlffiOCTH 

no.rryqeHHH BeJIHqHH KID-I. EcTb 1lli 3TOM)' 3KcnepnMeHTaJibHOe no)l,TBep)J{)l,eHHe? ll3 

TeKCTa .IJ:HCCepTai(HH TaJOKe HeHCeH llpHHII,lffi Bbi6opa llOJIOJKeHJUI 3THX TOqeK. 

3. B nyHKme 3. 4.1 rrporHo3npOBaHHe rrpm~ecca HaKonneHIDI nospeJK.IJ:ei:IIrii .n;nH 

npon3BOJibHbiX 3Haqelfi1H K03$£}lHI.UieHTOB acnMMeTpHH R ocHOBhmaeTcH Ha 

nocTpoeHHH rpa<jlnKa (pnc. 3.19) )l.JUI oco6oii ToqKH B 67% )l,Onrose~ocTH. B qeM 

OC06eHHOCTb 3TOH TOqKU npH ee Bbi6ope? 

C.n:enaHHhie 3aMeqaHHH He cHHJKaiOT o6m:ee sneqaTneHHe o BhiCOKOM ypoBHe 

nonyqennhlx pe3yJihTaToB. Pa6oTa npe.n;cTaBJIHeT co6oii 3aKo~eHHoe Hay~oe 

HCCJie.IJ;OBaHHe H COOTBeTCTByeT KBaJIH<jlHKai.UIOHHbiM rpe60BaHHHM, npe.IJ;'bHBJIHeMbiM 

BAK P<l> K KaH)l,H.IJ:aTCKHM .n:nccepTai.UIOHHbiM pa6oTaM, B TOM qncne cooTBeTcTsyeT 

Tpe6osaHHHM n.9 «IlonoJKeHHH o npncyJK.IJ:eHHH yqeHbiX cTeneHeii», yTBepJK.IJ:eHHbiM 

nocTaHosneHHeM llpaBHTeJibcTBa PoccniicKoii <I>e,ll,epai.Uin oT 24.09.2013 N2842, a 

asTop )l,HccepT~HH - C.H. EneoHCKHH - 3acnyJKHBaeT npncyJK.IJ:eHHH eMy yqeHoii 

CTenenn KaH)l,H)l,aTa TeXHUqeCKHX HayK llO Cllei.UiaJibHOCTH 01. 02.04 - «MexaHHKa 

.n:e<)lopMHpyeMoro TBep.n;oro Tena». 

HacToHm:Hi1: OT3biB paccMoTpeH n o.n;o6peH Ha 3ace.n;aHHH ceMHHapa na6opaTopHH 

MexaHHKH npotiHOCTH n pa3pyrrreHHH MaTepnanoB n KOHcrpyKUHii HITMex PAH 

28.04.2021 r. 

IIpo<)leccop, .IJ:OKTop QlH3HKO-MaTeMaTnqeclillX HayK, 

Be.IJ:Ymnii Hayqmiii coTpy)l,HHK HITMex P AH 

PyKOBO)l,HTeJib ceMHHapa na6opaTopnn MexaHHKM 

llpOtiHOCTH H pa3pyrrreHIDI MaTepuanOB H KOHCTPYKUHH, 
.IJ;OKTOp QlH3HKO-MaTeMaTHqeCKHX HayK, rJiaBHbiH 

Hay"tffihli1 corpy.IJ:HHK HIIMex P AH 
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A.JI. llonos 

E.l1. IllH<i>pHH 


