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Ha )];HccepTaQHOHHYIO pa6ory BaxTepoBoii .RHhl AH,!1;peeBHhi 

«&eHTH«JlHK3QHH HeCT3QHOH3pHbiX Harpy30K H ,!1;e«JleKTOB B ynpyrux 

CTep~HHX», npe,!1;CT3BJieHHYIO Ha COHCKaHHe yqeHOH CTeneHH 

K3H)];H,l1;3Ta «JlH3HKO-MaTeMaTuqeCKHX HayK 

no cneQuaJibHOCTH 1.1.8. - «MexaHuKa ,!1;e«JlopMupyeMoro TBep,!1;oro TeJia» 

AKTyaJibHOCTh TeMbi )];HccepTaQuu. HecTaUHOHapHbie o6paTHbie 3a.n:a~m 

MeXaHHKH .n:e<l>opMHpyeMOfO TBep.n:oro TeJia aKTYaJibHbl .[(JI.H pa3BHTH.H 

COBpeMeHHbiX BH.[(OB TpaHCITOpTa, a3pOKOCMHqecKOll, cy.n:ocrpOHTeJibHOH, 

aBTOM06HJibHOH, MaiiiHHOCTPOHTeJibHOH H .n:pyrHX orpacJieH ITpOMbiiiiJieHHOCTH. 

Co3.[(aHHe MaTeMaTHqecKHx MO.[(eJieii H MeTo.n:os, IT03BOJI.HIOIUHX c .n:ocTaToqHoii 

cTeiTeHbiO ToqHoCTH soccTaHaBJIHBaTb HCTOpHIO Harpy:>KeHH.H KOHCTPYKUHH 

pa3JIHqHbiMH HeCTaL(HOHapHbiMH BHeiiiHHMH B03.[(eHCTBH.HMH, a TaK:>Ke 

H.[(eHTH~HU:HpOBaTb HaJIHqHe H xapaKTep ITOBpe:>K.[(eHHH, .HBJI.HeTC.H B HaCTO.HIL(ee 

BpeM.H O.[(HOH H3 Ba:>KHbiX H aKTYaJibHbiX 3a.[(aq MeXaHHKH .n:e<l>opMHpyeMOfO 

TBep.[(OfO Terra. }bBeCTHbie ITy6rrHKaL(HH ITO peiiieHHIO o6paTHbiX 3a.[(aq .[(JI.H 

CTep:>KHeBbiX 3JieMeHTOB KOHCTPYKU:Hll H .n:e~OpMHpyeMbiX Ten, B OCHOBHOM, 

orpaHHqHBaiOTC.H paCCMOrpeHHeM CTaTHqecKHX HJIH CTaL(HOHapHbiX 3a.[(aq. 

HecTaUHOHapHbie 3a.n:aqH B HacTo.Hmee speM.H MaJIO Hccrre.n:osaHbi. flo3TOMY 

pa3pa60TKa H peaJIH3aL(H.H HOBbiX 3~~eKTHBHbiX qHcJieHHO-aHaJIHTHqecKHX 

MeTO.[(OB H ITO.[(XO.[(OB K peiiieHHIO HeCTaL(HOHapHbiX o6paTHbiX 3a.[(aq .[(JI.H 

cTep:>KHeBbiX KOHCTPYKU:Hii .HBJI.HeTC.H aKryaJibHOH HayqHoii ITpo6rreMoii, KaK B 

~YH.[(aMeHTaJibHOM, TaK H B ITpHKJia.[(HOM OTHOIIIeHHH. 

HoBH3Ha pe3yJihTaToB )];HccepTaQHH. B .n:HccepTaUHOHHOH pa6oTe 

asTopoM ITorryqeHbi crre.n:yromHe HaH6orree 3HaqHMbie HayqHbie pe3yrrbTaThi: 

- pa3pa6oTaHbl MaTeMaTHqecKHe ITOCTaHOBKH HeCTaL(HOHapHbiX o6paTHbiX 

3a.n:aq .n:rr.H yiTpyrHx cTep:>KHeii; 

- HaH.[(eHbl HeCTaL(HOHapHbie <l>YHKL(HH BJIH.HHH.H .[(JI.H yiTpyrHX CTep:>KHeH 

ITOCTO.HHHoii H ITepeMeHHOH ITrroma.n:H ITOITepeqHoro ceqeHH.H; 

- pa3BHTbl ITO.[(XO.[(bl K peiiieHHIO HeCTaL(HOHapHbiX o6paTHbiX 3a.[(aq, 

OCHOBaHHbie Ha ITpHHUHITe cyiTepii03HUHH H MeTO.[(e ~YHKU:Hll BJIH.HHH.H; 
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- C ITOMO:W:biO pa3pa6oTaHHbiX aJirOp.llTMOB ITOJiyqeHbi peiiieHlfjl pjl,n:a 

HOBhiX reoMeTpHqecKHX o6paTHhiX 3a,n:aq, a TaK)I(e 3a,n:aq H,n:eHTmjmKaU:HH 

HeCTaU:.llOHapHbiX Harpy30K, B03,n:eHCTBYIO:W:.llX Ha yiTpyrHe CTep)I(Hlf .ll 6a.JIK.ll. 

Pa3pa6oTaHHhie qlfcJieHHO-aHaJIHTlfqecKHe MeTO.ll:hi rro3BOJijiiOT cTpOHTh 

3cpcpeKT.llBHbie aJiropHTMbi perneHlfjl HeCTaU:.llOHapHbiX o6paTHbiX 3a,n:aq ,[{AA 

yiTpyrHX CTep)I(HeH. C .llX ITOMO:W:biO Haii:,n:eHbi perneHlfjl HOBbiX HeCTaU:.llOHapHbiX 

o6paTHbiX 3a,n:aq, 3TH pe3yJihTaTbl o6na,n:aiOT BbiCOKOH HayqHOH 3Haq.llMOCTbiO .ll 

HOB.ll3HOH. 

Co~ep~auue ~uccepTau;uouuoii: pa6oThi. .IJ:HccepTaU:lfjl cocTOHT H3 

Bne.n:eHlfjl, Tpex rnaB, 3aKnroqeHlfjl M CITHCKa JIHTepaTypni, co.n:ep)l(a:w:ero 140 
Ha.llMeHOBaH.llH. 

Bo BBe,lleHH.ll o6ocHOBbiBaiOTCjl aKTYaJihHOCTh TeMbi ,n:HccepTaU:HOHHOH 

pa60Tbi, HayqHajl HOB.ll3Ha, TeopeTlfqecKajl .ll ITpaKTlfqecKajl 3Hal.llfMOCTb 

pe3yJihTaTOB .llCCJie,[{OBaHlfjl, ,[{OCTOBepHOCTb ITOJiyqeHHbiX pe3yJihTaTOB, 

CcpOpMyJIHpOBaHbl OCHOBHhie U:eJI.ll pa60Tbi .ll ee HayqHbie pe3yJibTaTbl. 3,n:eCb )l(e 

ITp.llBO.ll:.llTCjJ KpaTKOe co,n:ep)l(aH.lle pa60Tbl ITO rJiaBaM .ll OIT.llCaH.lle MeTO.ll:OB 

.llCCJie,n:OBaH.lljl, 

B ITepBoii: rnaBe ,n:HccepTaU:HH ITpHcyTcTByeT o63op ITy6nHKaU:HH ITO 

CBjl3aHHbiM C TeMOH ,[{.llCCepTaU:.ll.ll .llCCJie,n:OBaHlfj{M, IJpHBe,n:eHbl OCHOBHhie 

ypaBHeHlfjl, ITOCTpOeHbl MaTeMaTJfqeCK.lle ITOCTaHOBK.ll HeCTaU:.llOHapHbiX ITpj{MbiX 

.ll o6paTHbiX 3a,n:aq, perneH.lliO KOTOpbiX ITOCBji:W:eHa .ll:llCCepTaU:lfjl, 

Bo BTopoii: rnaBe paccMOTpeHbi 3a,n:aqlf o cpyHKU:lfj{X BJilfj!Hlfjl ,n:Jijl yiTpyrHx 

CTep)I(HeH. C ITOMO:W:biO aHaJI.llTWieCK.llX MeTO.ll:OB, BKJIIOqaiO:W:.llX .llHTerpa.TibHbie 

ITpeo6pa3oBaHlfjl JlaiTnaca M pa3JIO)I(eHHe B p51.ll:hi <l>ypne, ITocrpoeHbl 

cooTBeTCTBYID:W:He cpyHKU:HH BJIH51H.ll51. IIonyqeHHhie pe3yJII>TaTbi 

ITpO.llJIJIIOCrp.llpOBaHbl rpacpHqecK.ll, .llCCJie,n:OBaHa CXO.ll:.llMOCTb p51.[{0B 

pa3JIO)I(eHHH ,n:Jijl <j:>yHKU:HH BJIH51H.ll51. PerneHbi ITp51Mbie HecTaU:HOHapHI>Ie 3a,n:aqH 

.[{JI51 cTep)I(Heii:. IIpe,n:JIO)I(eHbi M . peaJIH30BaHhi aHaJIHTlfqecKHe aJiropHTMhi 

perneHH51. 

TpeThjl rnaBa ITOCB51:W:eHa perneHHIO HecTaU:HOHapHbiX o6paTHhiX 3a,n:aq 

.[{JI51 yiTpyrHx cTep)I(Heii:. PerneHhi o6paTHa51 reoMerpHqecKajl 3a,n:aqa, a TaK)I(e 

3a,n:aqa ITO H,n:eHTH<j:>HKaU:.ll.ll HeCTaU:.llOHapHOH Harpy3K.ll .ll:Jljl yiTpyrHX CTep)I(HeH. 

PerneHHe reoMeTpHqecKoii: o6paTHOH 3a,n:aqlf ocHoBaHo Ha aiTITpOKCHMaU:HH 

.llCKOMOH <j:>yHKU:.ll.ll-ITapaMeTpa KycoqHO-ITOCTOj{HHOH 3aB.llC.llMOCTbiO, ITO 

ITpOCTpaHCTBeHHOH KOOp.[{HHaTe KOTOpoe CBO.ll:.llTC51 K C.llCTeMe HeJI.llHeHHbiX 

cpyHKU:llOHaJibHbiX ypaBHeH.llH OTHOC.llTeJihHO .llCKOMbiX ITapaMerpOB ,n:ecpeKTa. 

PerneH.lle o6paTHOH 3a,n:aqlf ITO H,n:eHTH<j:>HKaU:HH HecTaU:HOHapHoii: 3a,n:aqH 

,n:JI51 yiTpyroro cTep)I(H51, 6a3HpyeTC51 Ha MeTo.n:e <j:>yHKU:HH BJI.ll51H.ll51. C ero 

ITOMO:W:biO o6paTHajl 3a,n:aqa CBO.ll:.llTC51 K perneH.lliO C.llCTeMhl .llHTerpa.TibHbiX 

ypaBHeH.llH T.lliTa BOJihTepa BTOporo po,lla ITO BpeMeH.ll OTHOC.llTeJihHO .llCKOMOH 

Harpy3K.ll . .IJ:JI51 ee peiiieH.ll51 .llCITOJib3YeTC51 MeTO.ll: MeXaHlfqeCK.llX KBa,n:paTyp B 

coqeTaHH.ll c 6niCTpbiM ITpeo6pa3oBaHHeM <l>ypne. 

B 3aKJiroqeHH.ll ITpe.n:cTaBJieHbi ocHOBHhie pe3yJII>TaTbi ,n:HccepTaU:HOHHOH 

pa6oThi. 
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,l.(OCTOBepHOCTb noJiy'leHHbiX aBTOpOM pe3yJibTaTOB COMHeHJUI He 

Bbi3biBaeT, IIOCKOJibKY TeOpH51 IIOCTpOeHa Ha H3BeCTHbiX ypaBHeHH51X MeXaHHKH 

yrrpyrHX CTep)I(HeH, MeTO.LJ:bl perneHH51 MaTeMaTHqecKH CrpOrH H 

HeiipOTHBOpeqHBbl, peaJIH30BaHHbie aJirOpHTMbl HCCJie.LJ:OBaHbl Ha CXO.LJ:HMOCTb. 

IIpHse,n:eHo cpaBHeHHe rroJiyqeHHbiX asTopoM pe3yJihTaTOB c H3BeCTHbiMH 

pe3yJibTaTaMH .LJ:JI51 HeKOTOpbiX qaCTHbiX CJiyqaeB. 

TeopeTH'IecKaH u npaKTH'IecKaH JHa'IHMOCTb. IIoJiyqeHHbie asTopoM 

HayqHbie pe3yJibTaTbl HMeiOT cyr.u;eCTBeHHOe 3HaqeHHe .IJ:JI51 pa3BHTH51 MeXaHHKH 

,n:ecpopMHpyeMOrO TBep,n:oro TeJia, IIOCKOJibKY rrpe,n:JIO)I(eHHbie aHaJIHTHqecKHe II 

qHCJieHHO-aHaJIHTHqecKHe IIO.LJ:XO.LJ:bl OTKpbiBaiOT B03MO)I(HOCTH C03.LJ:aHH51 

3cpcpeKTHBHbiX aJirOpHTMOB .LJ:JI51 peiiieHH51 pa3JIHqHbiX HeCTal(HOHapHbiX 

o6paTHbiX 3a,n:aq. Pe3yJibTaTbi .n:wccepTa:UHH MoryT 6biTb HCIIOJib30BaHbi B 

OTpaCJI51X IIpOMbiiiiJieHHOCTH C l(eJibiO rrpe,n:OTBpar.u;eHH51 pa3pyrneHH51 H 

ocyr.u:ecTBJieHH51 Hepa3pyrnaiOr.u;ero KOHTPOJI51 3JieMeHTOB KOHCTPYKUHH rro.n: 

B03,n:eHCTBHeM HeCTal(HOHapHbiX B03MyiiJ;eHHH. 

PeKoMen,LJ;aiJ,HH no ucnoJib30BaHHIO peJyJibTaToB ,LJ;HccepTau.uouuoii 

pa6oThl. PeJyJihTaTbi .n:wccepTa:UHOHHOH pa6oTbi BaxTeposoii 5IHbi AH.n:peeBHbi 

MoryT 6biTb HCIIOJib30BaHbl rrpH HCCJie,n:OBaHHH Haiip51)1(eHHO­

.LJ:ecpopMHpOBaHHOfO cocT051HH51 cTep)I(HeBbiX KOHCTPYKUHH, pa6oTaiOr.u;Hx B 

ycJIOBI151X HeCTal(HOHapHbiX Harpy30K, B CJie,n:yiOIIJ;HX opraHH3al(H51X: <!>fl>YH 

«I1IIPHM P AH», <l>e.n:epaJibHoe rocy.n:apcTBeHHoe 6IO,n:)l(eTHOe o6pa3oBaTeJibHOe 

yqpe)l(,n:eHHe BbiCIIIero o6pa30BaHH51 «MOCKOBCKHH aBHal(HOHHbiH HHCTHTYT 

(Hal(HOHaJibHbiH HCCJie,n:osaTeJibCKHH yHHBepcHTeT)», HI1l1 MexaHHKH MrY MM. 

M.B. JloMoHocosa, <!>fEOY BO «KaJaHCKHH Ha:UHOHaJibHbiH 

HCCJie,n:osaTeJibCKHH TeXHwqecKHH yHHBepcHTeT HMeHH A.H. TyrroJiesa - KAH» 

I1 .n:p. 

3aMe'laHHH no )J;HCCepTaiJ,HOHHOH pa6oTe. 

1. B perneHHH HecTa:UHOHapHoii . rrp51MOH H o6paTHOH Ja,n:aqw CJie,n:oBaJIO 6bi 

paccMorpeTb pa3JIHqHbie MaTepHaJibi .LJ:JI51 cTep)I(Heii 11 6aJIOK. B pa6oTe 

rrpe,n:CTaBJieHbl peiiieHH51 TOJibKO .LJ:JI51 O.LJ:HOfO MaTepHaJia- CTaJIH. 

2. CJie,n:oBaJIO 6bi paccMoTpeTb pa3JIHqHbie sapHaHTbi 3aKperrJieHH51 6aJioK 11 

CTep)I(HeH, a He orpaHHqHBaTbC51 TOJibKO )l(eCTKHM I1 IIIapHHpHbiM THIIaMH 

orrop. 

3. B ,n:HccepTa:UHOHHOH pa6oTe cJie,n:osaJio 6bi paccMorpeTb He TOJibKO 

o6paTHYIO 3a,n:aqy .LJ:JI51 MO,n:eJIH 6aJIKH THIIa THMOIIIeHKO, HO II ,n:pyrHe MO.LJ:eJIH 

6aJIOK .LJ:JI51 cpaBHeHH51 pe3yJibTaTOB perneHH51 I1p51MbiX II o6paTHbiX 3a,n:aq II 

c,n:eJiaTb BbiBO.LJ: KaKyiO MO,n:eJib BblfO.LJ:Hee rrpHH51Tb rrpH perneHHH o6paTHOH 

3a,n:aqw. 

fly6JIHKaiJ,HH, OTpa~aiOIIJ,He OCHOBHOe CO,LJ;ep~auue pa60Tbl. IJo TeMe 

.LJ:HCCepTal(HH aBTOpOM orry6JIHKOBaHO 39 rreqaTHbiX pa6oT, B TOM qlfCJie 5 B 

H3.IJ:aHH51X, BXO.LJ:51IIJ;HX B Me)I(.LJ:yHapO.LJ:Hbie pecpepaTHBHbie 6a3bl ,n:aHHbiX II 

cHcTeMbi UHTHposaHH51 WoS H SCOPUS, 2 HayqHbie cTaTbH B H3.LJ:aHH51X, 

peKoMeH.n:osaHHbiX BAK MHHHCTepcTBa HayKH H Bbicrnero o6pa3oBaHH51 

PoccHHCKOH <!>e.n:epa:UHH. IIoJiyqeHo csw.n:eTeJibCTBO o rocy.n:apcTBeHHOH 
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perHcTpa:o;HH rrporpaMMbi .n,JISI 3BM. OcHOBHhie pe3yJihTaTbi pa6oThi 

.ll,OKJia.D,biBaJilfCb Ha HayqHbiX KOHcpepeHQU51X BbiCOKOfO ypOBH51. 

3aKJnoqeuue. 
,II.HccepTa:o;HoHHaH pa6oTa BaxTeposo:H .5IHbi AH.n,peeBHhi BbiiiOJIHeHa Ha 

BbiCOKOM TeopeTHqecKOM ypOBHe lf 51BJI51eTC51 3aKOHqeHHOH KBaJIHcpHKaQHOHHOH 

HayqHO-lfCCJie.D,OBaTeJibCKOH pa60TOH, KOTOpa51 co.n,ep)I(HT pe3yJihTaTbi, 

HMeiOIIJ:He Ba)I(HOe 3HaqeHHe .D,JIH MexaHHKH .n.e<PopMHpyeMoro TBep.n,oro TeJia. 

0TMeqeHHbie 3aMeqaHH51 He CHlf)l(aiOT HayqHOH :o;eHHOCTlf )J,lfCCepTaQlflf lf 

He HOC5IT IIpHHIJ;lfiilfaJibHOrO xapaKTepa. 06IIJ:He BbiBO)J,bl )J,lfCCepTaQlflf 

COOTBeTCTBYIOT co.n,ep)l(aHHIO rrpo.n,eJiaHHOH pa60Tbl. ABTOpecpepaT B IIOJIHOM 

o6oeMe oTpa)l(aeT co.n,ep)l(aHHe .n,HccepTa:o;HH. 

IJpe.D,CTaBJieHHa51 K 3aiiJ:HTe .ll,lfCCepTaQHOHHa51 pa6oTa COOTBeTCTByeT 

Tpe6oBaHH51M II.II. 9-14 «I10JIO)I(eHH51 0 rrpHCY)I(.D,eHlflf yqeHbiX CTerreHeH», 

yTsep)l(.n,eHHoro rrocTaHOBJieHHeM TipaBHTeJihCTBa P<D N2 842 OT 24.09.20 13r., a 

ee aBTOp, BaxTepoBa .5IHa AH.n,peeBHa, 3aCJIY)I(lfBaeT rrpHCy)l(.n,eHH51 e:H lfCKOMOH 

yqeHOH CTeiieHH KaH.D,lf.D,aTa cpH3lfKO-MaTeMaTlfqecKHX HayK ITO CIIeiJ;lfaJibHOCTlf 

1.1 .8. - «MexaHHKa .n,ecpopMHpyeMoro TBep.n,oro Tena». 

HacTOHIIJ:HH OT3biB paccMorpeH H o.n,o6peH Ha 3ace.n,aHHH Ka<P e.n,pbi 

«BhiqlfCJIHTeJihHaH MexaHHKa H MaTeMaTHKa» HHcTHTyTa rrpHKJia.n,Hoii 

MaTeMaTHKH H KOMIIhiOTepHbiX HayK <Df'EOY BO «TyJihCKHH rocy.n,apcTBeHHhiH 

yHHBepcHTeT>> (rrpoTOKOJI N211 oT 30 HIOHH 2023 r.) 

3ase.n.yroiiJ:HH Ka<Pe.n.po:H 

«BbJqlfCJIHTeJibHa51 MeXaHHKa lf MaTeMaTHKa» 

<Df'EOY BO «TynhCKHH rocy.n,apcTBeHHhiH 

.n,.<P.-M.H., rrpocpeccop 

<I>fEOY BO «TynbcKHii rocy.n:apcTBeHHbiH YHHBepcH:TeT». 

300012, r. Tyna,np.fleHH:Ha, .u. 92. 

Tene¢oH: 

<l>aKc: 

+7 (4872) 734-444. 

+7 (4872) 35-81-81 

A.l(pec 3JieKTpOHHoii noqTbi: info@tsu.tula.ru 

O¢m:~HaJibHbiii caiiT: https://tulsu.ru/ 
c ofT~~ o2i':?>r.~~3 
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