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OT3biB 

Be)J;yiiJ;eii oprauu3au,uu 

cepTaQHOHHYIO pa6ory 4Pe.LJ;OTCHKOBa rpuropnH BaJiepbeBnqa 

«HecT uuouapuoe KOHTaKTHoe B3aHMO.LJ;eiicTBHe ynpyrux o6oJioqeK u 
cnJiomu IX TeJI», npet~:cTaBJieuuyro ua concKauue yqeuou cTeneuu .LJ:OKTopa 
<(ln3HKO- aTeMaTuqecKnx uayK no cneuuaJILHOCTH 01.02.04- «MexaunKa 

,ll;e<(lopMnpyeMoro TBep)];oro TeJia» 

AKFaJILuocTL TeMLI t~:nccepTauuu. HecTau;HoHapHoie KOHTaKTHoie 

3a.n;aqlf IIJ1>H06peTaJOT BCe 60JibmyiO aKTYaJibHOCTb .n;mi pa3BHTIDI COBpeMeHHbiX 

BHAOB ~aHcnopTa, a.poKocMaqecKoH, CYAOCTPOHTenoHoH, aBTOM06HIToHoH, 

MaiiiHHOCTpOHTeJihHOH H .n;pyrHx oTpacne:H: rrpoMhiiiiJieHHOCTH. Co3.n;aHHe 

MaTeMaTHqecKHX MO,ZJ;eJieH H MeTO,ZJ;OB, 1103BOJI51IOI.Il;HX a.n;eKBaTHO OIIHCbiBaTb 

.ZI;HHaMHqecKHe npou;ecCbl .n;e~OpMHpOBaHIDI TOHKOCTeHHbiX 3JieMeHTOB 

KOHCTPYKQHH, 51BJI51eTc51 B HaCT05lrn;ee BpeM51 o.n;Ho:H: H3 Ba)I(HbiX H aKTYaJihHbiX 

3a.n;aq MexaHHKH AecpopMHpyeMoro TBep.n;or o Tena. I13BeCTHbie rry6nHKaQHH rro 

peiiieHHIO KOHTaKTHbiX 3a.n;aq ,ZJ;JI51 TOHKOCTeHHbiX 3JieMeHTOB KOHCTpyKI.I,HH H 

.n;ecpopMHpyeMbiX TeJI, B OCHOBHOM, orpaHHqHBaiOTC51 paCCM01'peHHeM 

cTaTHqecKHX HJIH CTau;HoHapHbiX 3a.n;aq. HecTau;HoHapHbie 3a.n;aqH B HaCT05lrn;ee 

BpeM51 MaJIO HCCJie,ZJ;OBaHbi. l103TOMY pa3pa60TKa H peanH3ai.I,IDI HOBbiX 

3cp<}leKTHBHbiX liHCJieHHO-aHaJIHTHqecKHX MeTO,ZJ;OB H IIO.ZI;XO,ZJ;OB K 

HCCJie.[J;OBaHHIO npou;ecCOB HeCTai.I,HOHapHoro KOHTaKTHOrO B3aHMO,ZJ;eHCTBH51 
OrAen AOKyMeHraul.1oH Horo 

o6ecneYeHIIHI MAitl 
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ynpyrHX o6onoqeK H cnnOlllHhlX Ten ~Bn~eTC~ aKTYaiTbHOH HayqHOH 

npo6neMOH, KaK B cpyH,II,aMeHTaiTbHOM, TaK H B rrpHKlla,II,HOM OTHOllleHMM. 

3uaqHMOCTb H HOBH3Ha OOJiyqeHHbiX 3BTOpOM )1.HCCepT3.11HH 

pe3yJILTa.TOB. AsTopoM rronyqeHbi cne,n;yrolll;Me HaM6onee 3HaqMMbie HayqHhie 

pe3ynhTaTbi ,II,HccepTa~HOHHOH pa6oThi. Pa3pa6oTaHbi MaTeManJqecKHe 

ITOCTaHOBKH HeCTa~HOHapHbiX KOHTaKTHbiX 3a,II,aq ,ll,ll~ TOHKMX ~MllMH,ll,pHqeeKMX 

H ccpepHqecKHX o6onoqeK M ynpyrMx Ten. Ha:H:,II,eHbi HecTa~MOHapHbie cpyHK~MM 

BnH~HH~ ,II,n~ ~HnHH,ll,pHqecKHX H ccpepHqecKHX o6onoqeK B IInOCKOH, 

OCeCHMMe·qmqHOH H npoc-rpaHCTBeHHOH ITOCTaHOBKaX. flocTpOeHbi 

HeCTa~HOHapHbie cpyHK~HH BnH~H~ ,II,n~ ~HnHH,ll,pHqecKHX H ccpepHqecKHX 

o6onoqeK C ynpyrHM 3aiTOllHHTeneM B llllOCKOH H OCeCHMMeTpHqHOH 

nocTaHOBKax. Pa3BHT H o6o61Il;eH MeTo,II, pellleHH~ HecTa~HoHapHbiX 

KOHTaKTHbiX 3a,II,aq C ITO,ll,BH)I{HbiMH rpaHH~aMH, OCHOBaHHbiH Ha npHHLl;HITe 

cynepn03H~HH H MeTO,II,e cpyHK~HH BnmiHH.H. C ITOMOI.IJ;biO pa3pa6oTaHHOrO 

MeTO,II,a nonyqeHbl pellleH~ p.H,II,a HOBbiX ITnOCKHX, OCeCHMMeTpHqHbiX H 

npOC'TpaHCTBeHHbiX HeCTa~MOHapHbiX KOHTaKTHbiX 3a,II,aq C IIO,ll,BM)I{HhiMM 

rpaHH~aMH ,II,n.H TOHKHX o6onoqeK H ynpyrHX Ten. 

Pe3ynbTaTbi ,n:HccepTa~HH o6na,n:aiOT HayqHo:H: 3HaqHMOCTbiO H HOBH3HOH, 

ITOCKOnbKY BnepBbie C ITOMOI.IJ;biO aHaiTHTHqecKHX MeTO,ll;OB ITOCTpOeHbi 

HeCTa~HOHapHbie cpyHK~HH BnH.HH~ ,n:n~ ~HnHH,ll;pHqecKHX H ccpepHqecKHX 

o6onoqeK, BKmoq~ 3a,II,aqH B rrpOC'TpaHCTBeHHOH ITOCTaHOBKe, a TaK)I{e C 

yqeTOM HarrHqH.H B o6onoqKax 3anonHHTen.H. Ha:H:,n:eHHbie cpyHK~HH nn~HH~ 

ll03BOn.HIOT CTpOHTb 3cpcpeKTHBHbi e MeTO,ll;bi H arrropHTMbi pellleHH.H 

HeCTa~HOHapHbiX 3a,n:aq ,n:n.H o6onoqeK, B TOM qHcne, HeCTa~HOHapHbiX 

KOHTaKTHbiX 3a,II,aq. C IIOMOI.IJ;biO pa3pa6oTaHHbiX MeTO,ll;OB H arrropHTMOB 

pellleH p.H,n: HOBbiX HeCTa~HOHapHbiX KOHTaKTHbiX 3a,n:aq. 3TH pe3ynbTaTbi 

o6na,II,aiOT BbiCOKOH HayqHOH 3HaqHMOCThiO H HOBH3HOH. 

,l(OCTOBepHOCTb DOJiyqeHHhiX 3.BTOpOM pe3yJJhT3TOB COMHeHH.H He 

Bbi3biBaeT, ITOCKOnbKY TeOp~ ITOCTpOeHa Ha H3BeCTHbiX ypaBHeH~X MeXaHMKH 

o6onoqeK H ynpyrHx ,n:ecpopMHpyeMbi X Ten, MeTo,n:bi pellleHH.H MaTeMaTHqecKH 
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CTpOrM M HeiipOTMBOpeqMBbl, peaTIM30BaHHbie arrropHTMbl MCCJie)J;OBaHbl Ha 

CXO)J;MMOCTh. llpHBe,n;eHO cpaBHeHMe IIOJiytieHHhiX aBTOpOM pe3yJihTaTOB C 

M3BeCTHhi MM pe3yJihTaTaMM ,n;pyrMX aBTOpOB. 

Co}J,ep~auue }J,HccepTau;uouuou pa6oThi. ,ll,MccepTaU:IDI cocTOMT M3 

BBe,n;eHMX, IIXTM rJiaB, 3aKJIIoqeHMX M CIIMCKa JIMTepaTyphi, CO,n;ep)l(aiiJ:ero 284 

HaMMeHOBaHIDI. 

Bo BBe.ll:eHMM o6ocHOBhiBaiOTCX aKTYaJihHOCTh TeMhi ,n;MccepTaU:MOHHOM 

pa60Thl, HayqHaJI HOBM3Ha, TeopeTM"lleCKaX M rrpaKTMqecKrui 3HaqMMOCTb 

pe3yJihTaTOB MCCJie,ll;OBaHMX, ,ll;OCTOBepHOCTh IIOJiyqeHHhiX pe3yJihTaTOB, 

C$OpMyJIMpOBaHhl OCHOBHhie u;eJIH pa60Thl M ee HaytiHhie pe3yJihTaThl. 3,n;eCh )l(e 

IIpHBO,ll;MTCX KpaTKOe CO,n;ep)l(aHMe pa60Tbl 110 rJiaBaM M OIIMCaHMe MeTO,ll;OB 

MCCJie,ll;OBaHIDI. 

B llepBOM rnaBe ,n;MccepTaU:MH 11pHcyTCTByeT o63op 11y6nMKaU:MM 110 

CBX3aHHhiM C TeMOH ,ll;MCCepTaU:HH HCCJie,ll;OBaHMXM. llpMBe,n;eHhl OCHOBHhie 

ypaBHeHIDI, IIOCTPOeHbl MaTeMaTMqeCKMe IIOCTaHOBKM HeCTaU:MOHapHhiX 

KOHTaKTHhiX 3a,n:aq, peiiieHHIO KOTOpbiX IIOCBXIIJ:eHa ,ll;MCCepTaU:IDI. C 

11pHMeHeHHeM 11pHHU:MIIa Cy11ep1103MU:HH IIOJiytieHhl OCHOBHhie pa3pemaiOIIJ:Me 

HHTerpaJihHhie ypaBHeHMX ,ll;JIX HeCTaU:MOHapHhiX KOHTaKTHhiX 3a,ll;a1I C 

IIO,ll;BH)I(HhiMM rpaHHU:aMM o6nacTH B3aMMo,n;eifcTBHx. OT,n;eJihHO Bhl,n;eneHhi 

BOIIpOChl, KaCaiOIIJ:MeCX Ollpe,n;eJieHIDI IIOJIO)I(eHHX rpaHHU: 06JiaCTM KOHTaKTa C 

yqeTOM B03MO)I(Horo qacTMqHoro OTPhiBa rpaHMqHhiX IIOBepxHocTeii B 30He 

KOHTaKTa, MX ,n:eqlOpMHpyeMOCTM M BhiXO)J;a rrepeMeiiJ:eHMM 3a rpaHMU:hi o6JiaCTM 

B3aMMo,n:eifcTBMx. OIIMCaH anropHTM pa6oThi opHr MHaJihHOH MTepaU:MOHHOH 

11pou:e,n:yphl, U:eJibiO KOTOpOH XBJIHeTCX yToqHeHMe IIOJIO)I(eHMX rpaHMU: 06JiaCTM 

KOHTaKTa c yqeToM HaJIMqHx YKa3aHHhiX Bhime 3$$eKTOB. TipHBe,n:eHhi 

aHaJIMTHqecKHe Bhipa)l(eHMX M3BeCTHhi X HeCTaU:MOHapHhiX IIOBepXHOCTHbiX 

$yHKU:MM BJIMXHHX ,ll;JIX y11pyr o r o nonyllpOCTPaHCTBa, MCIIOJih3yeMhie B 

,ll;aJihHeifmeM 11pH peiiieHMM KOHTaKTHhiX 3a,n;aq. 

3 



yrrpyroro 

IIOJiyiipOCTpaHCTBa, a TaK)Ke .IJ:JI~ .IJ:BYX ll;JUIHH.IJ:pHtieCKHX H c<flepHqecKHX 

o6onoqeK c yqeToM HaJIHllH5l B HHX yrrpyroro 3arroJIHHTeJI5l. )ln5l perneHH5l 

HeCTaiJ;HOHapHDIX KOHTaKTH:OIX 3a.IJ:aq .IJ:JI5l o6onoqKH H yrrpyroro 

IIOJiyiipOCTpaHCTBa rrpe.IJ:JIO)KeHO .IJ:Ba MeTO.IJ:a. IJepB:orii: HX HHX HCIIOJin3yeTC5l 

IIpH IIOCTPOeHHH perneHH5l Ha Hal!aJI:OHOM CBepX3BYKOBOM :narre 

B3aHMO.IJ:eHCTBH5l. 3TOT :nan xapaKTepH3yeTC5l rrpeBDIIIIeHHeM CKOpOCTH 

.IJ:BH)KeHH5l rpaHHU: 06JiaCTH KOHTaKTa MaKCHMaJI:OHYIO CKOpOCTb 

pacrrpOCTPaHeHH5l ynpyrHX BOJIH lB o6onoqKe H IIOJiyrrpOCTPaHCTBe. 3a Cl!eT 

:noro HOCHTeJIH KOHTaKTHOrO .IJ:aBJieHH5l H HOpMaJibHbiX rrepeMeiiJ;eHHM rpaHHQ 

B3aHMO.IJ:eHCTBYJOill,HX TeJI COBIIa.IJ:aiOT, liTO II03BOJI5leT IIOJiyqHTb HHTerpanhHOe 

Bhipa)KeHHe CB5l3H KOHTaKTHOrO .IJ:aBJieHH5l C HOpMaJI:OHDIMH rrepeMeiiJ,eHH5lMH 

qepe3 IIOBepXHOCTHYJO <}lyHKIJ;HIO BJIH5lHH5l .IJ:JI5l yrrpyroro IIOJIYIIpOCTpaHCTBa. 

IlO.IJ:CTaHOBKa 3TOrO Bbipa)KeHH5l B ypaBHeHH5l .IJ:BH)KeHH5l 060JIOqKH IIpHBO.IJ:HT K 

CHCTeMe HHTerpo-.IJ:H<}l<}lepeHIJ;HaJibHbiX ypaBHeHHH OTHOCHTeJI:OHO 

rrepeMeiiJ,eHHH, perneHHe KOTOpOH HaXO,L~HTC5l C IIOMOIIJ,:OIO pa3JIO)KeHHH B p51:.IJ:bl 

<l>yp:oe H MO.IJ:H<}lHU:HpoBaHHoro MeTo.n:a PyHre-Kyrra. fpaHHU:a o6nacTH 

KOHTaKTa IIpH 3TOM HaXO.IJ:HTC5l H3 YCJIOBH5l rrpecetieHH5l He.IJ:e<}lopMHpOBaHHbiX 

rpanHqHbi X rroBepxnocTeH: o6ono1IKH H rronyrrpocTpaHCTBa. BTopoH: MeTO.IJ: 

OCHOBaH Ha IIpHHQHIIe cyrrepii03Hl~HH H crrpaBe.IJ:JIHB Ha IIpOH3BOJI:OHOM 3Tarre 

KOHTaKTHOrO B3aHMO.IJ:eHCTBH5l . llpH 3TOM 3a.IJ:aqa CBO.IJ:HTC5l K perneHHIO 

CHCTeMbi <PYHKU:HOHaJI:OH:OIX ypaBHeHHH. OcHOBHoe pa3peiiiaiOIIJ,ee ypaBHeHHe 

BbiTeKaeT H3 rpaHHqHoro ycJIOBJ;uJ: C HCIIOJib30BaHHeM MeTO.IJ:a <}lyHKU:HH 

BJIH5lHH5l. ):(o 3aMKHYTOH CHCTeM:OI OHO .IJ:OIIOJIH5leTC5l ypaBHeHHeM .IJ:BH)KeHH5l 

060JIOqKH KaK a6COJIIOTHO TBep.n:oro TeJia H KHHeMaTHqecKHM ypaBHeHHeM .IJ:AA 

OIIpe.n:eJieHH5l IIOJIO)KeHH5l rpaHHU: 06JiaCTH KOHTaKTa, aHaJIOrHqHbiM 

COOTBeTCTBYJOIIJ,eMy ypaBHeHHIO CBepX3BYKOBOrO 3Tarra B3aHMO,ll;eHCTBH5l. )lJI5l 

IIOJIO)KeHH5l rpaHHIJ; o6nacTH KOHTaKTa HCIIOJib30BaHa 

HTepai.J;HOHHa5l rrpo:o;e.n:ypa, II03BOJI5110Ill,a5l yqeCTb .n:eqwpMHpyeMOCTb 

rpaHHqH:OIX IIOBepXHOCTeH, qacTHqHoe HX OTCJIOeHHe H B:OIXO,ll; rrepeMeiiJ,eHHH 3a 
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06JiaCTh KOHTaKTa. ,[(mi peiiieHIDI 3a,n:aq 0 HeCTaiJ;JfOHapHOM KOHTaKTHOM 

B3aHMO,n:eHCTBHH QHJIHH,n:pHqeCKHX HJIH C~epHqecKHX o6onoqeK HCITOJib30BaH 

ITO,IJ:XO,n:, aHaJIOfHqHhiX pa3pa6oTaHHOMY MeTo,n:y perneHIDI B cnyqae KOHTaKTa 

o6onoqKH H rronrrpocTpaHCTBa Ha rrpoH3BOJibHOM speMeHHOM HHTepsane. B 

pe3ynhTaTe rronyqeHbi perneHmi rrocTasneHHbiX 3a,n:aqa, rrpose,n:eH rnHpoKHH 

rrapaMeTpHqecKHH aHaJIH3 pe3ynhTaTOB. IToKa3aHo, qTo B rrpoQecce 

B3aHMO,n:eHCTBH.SI B03HHKaiOT 30Hbl qacTHqHOfO OTCJIOeHH.SI rpaHHqHbiX 

ITOBepXHOCTeH B3aHMO,ll;eHCTBYIO:W:HX TeJI, qTo rrpHBO,ll;HT K MHOrO CB.SI3HOCTH 

o6nacTH KOHTaKTa. ITpoaHaJIH3HponaHo BJIH51HHe HaJIHqH51 yrrpyroro 

3aiTOJIHHTeJI.SI B o6onoqKe Ha rrpOQeCC HeCTaQHOHapHOrO KOHTaKTHOrO 

B3aHMO,ll;eHCTBH.SI. 

rnasa 5 ITOCB.SI:W:eHa perueHHIO rrpOCTPaHCTBeHHOH HeCTaQHOHapHOH 

KOHTaKTHOH 3a.n;aqH ,ll;JI51 a6COJIIOTHO TBep.n;oro TeJia H QHJIHH,ll;pHqecKOH 

o6onoqKH. MeTo,n: perneHIDI 6a3HpyeTc.SI Ha rrpHHQHrre cyrreprro3HQHH H 

rrocTPoeHHOH paHee rrpocTPaHCTBeHHOH ~YHKQHH BJIH.SIHH.SI ,n:n.SI 

QHJIHH,n:pHqecKow o6onoqKH. ITocTaHOBKa 3a,n:aqH cse.n;eHa K cHcTeMe 

pa3peiiiaiO:W:HX ypanHeHHM. OcHOBHoe H3 HHX 51BJI51eTC51 TpexMepHbiM 

HHTerpaJibHbiM ypaBHeHHeM OTHOCHTeJibHO KOHTaKTHOrO .n;aBJieHH51. 0HO 

,IJ:OITOJIH.SieTC.SI ypaBHeHH.SIMH ,IJ:BH)I(eHH51 y.n;apHHKa H o6onoqKH KaK a6COJIIOTHO 

TBep,n:biX Ten, a TaK)I(e ypanHeHHeM ,n:JI.SI orrpe,n:eneHH.SI rrono)l(eHIDI rpaHHQ 

o6naCTH KOHTaKTa. )J,JI.SI peiiieHH51 HCIIOJib3YeTC51 qJiCJieHHO-aHaJIHTHqecKHM 

anropHTM, ocHoBaHHbiH Ha MeTo.n;e MexaHHqecKHX KBa.n;paTyp. ITocTPoeHHbiM 

qHcJieHHbiH aHaJIOr CHCTeMbi pa3peruaiO:W:HX ypaBHeHHH HHTerpHpyeTC.SI 

rrornaroso no speMeHH. B pe3yJihTaTe Ha Ka)l(,ll;OM speMeHHOM mare pernaeTC.SI 

CHCTeMa anre6paHqeCKHX ypaBHeHHH OTHOCHTeJibHO 3HaqeHHH KOHTaKTHOrO 

.n;anneHH.SI B y3nax rrpocTpaHCTBeHHO-speMeHHOH ceTKH. 3aTeM orrpe,n:en.SIIOTC.SI 

rrepeMern:eHH.SI H rroJio)l(eHHe rpaHHQbi o6nacTH KOHTaKTa. Ha Ka)l(,ll;OM IIIare no 

BpeMeHH rrepeMe:W:eHHe y.n;apHHKa H ITOJIO)I(eHHe rpaHHQ 06JiaCTH 

HHTerpHpOBaHIDI YTOqH.SJeTC.SI C ITOMO:W:biO HTepaQHOHHOH rrpoQe.n;ypbi. 

ITpHse,n:eHbi rrpHMepbi pacqeToB. 
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B 3aKmoqeHHH rrpe.n:cTasrreHhi ocHOBHhie pe3yrrhTaThi ,IJ,HccepTaQHOHHOH 

pa6oThi. 

AsTopecpepaT IIOJIHOCThiO oTpa)l(aeT ocHOBHhie rrorro)l(eHH51 ,II,HccepTaQHH. 

3Ua'IHMOCTh noJiy'leHHhiX aBTO)JOM )l,HCCepTaQUH pe3yJihTaTOB )l,JIH 

pa3BHTHH MexauuKu )l.efjlopMupyeMoro TBep,ll,oro TeJia. 

lloJiyqeHHhie aBTOpOM HayriHhie pe3yJihTaThi HMeiOT 60JihiiiOe 3HaqeHHe 

.li:Jl51 pa3BHTH51 MeXaHHKH ,n:eQ:>opMHpyeMoro TBep,n:oro TeJia, IIOCKOJihKY 

HaH,IJ,eHHhie aHaJIHTHqecKHe perneHH51 B qacTH IIOC1pOeHH51 Q:>yHKI.J;HH BJIH51HH51 

,ll,JI51 QHJIHH,II,pHqecKHX H ccpepHqecKHX o6oJioqeK OTKpbiBaiOT B03MO)I(HOCTI1 ,IJ,JI51 

perneHI151 pa3JIHqHbiX KJiaCCOB HeCTai.J;HOHapHhiX 3a,n:aq MeXaHHKH, cpe,n:H HHX 

3a,n:aqH 0 HeCTai.J;HOHapHOM ,n:eQ:>opMHpOBaHHH o6oJioqeK IIO,n: B03,n:eHCTBHeM 

3aBHC5I:rn;ero OT BpeMeHH ,n:aBJieHH51, pacrrpe,II,eJieHHOrO ITO IIpOH3BOJibHOMY 

3aKoHy, HeCTaQHOHapHbie KOHTaKTHbie 3a,II,aqH, 3a,II,aqH ,II,HcppaKQHH BOJIH Ha 

o6orroqKax, rrpo6neMhi IIIYMO H sw6po3a:rn;HThi, o6paTHhie HecTau;HoHapHbie 

3a,n:aqH MeXaHHKH TOHKOCTeHHbiX KOHC'fPYKI.J;HH. 

PeKOMeH,ll,au;uu no ucnoJih30Bauuro pe3yJihTaToB )l,HccepTau;uouuoii 

pa60Tbl. llpe,II,CTaBJieHHhie B ,n:HccepTai.J;HOHHOH pa6oTe pe3yJihTaTbi MOryT 

6biTb IIpHMeHeHbi K pa3pa60TKe MeTO,n:OB HCCJie,IJ,OBaHH51 Haiip51)1(eHHO­

,II,ecpopMHpOBaHHOrO cocT051HI151 o6orroqeK H 3JieMeHTOB KOHCTPYKQHH, 

pa6oTaiO:rn;HX B YCJIOBH51X HeCTai.J;HOHapHhiX KOHTaKTHhiX B3aHMO,n:eHCTBHii. 

Pe3yJihTaThi ,ll,HCcepTaQHH <l>e,IJ,oTeHKOBa rpwropH51 BanepbeBHqa MoryT 

6biTh HCIIOJih30BaHhi B crre.n:JIO:rn;Hx opraHH3aQI151X: <l>fEYH «l1IIPI1M PAH», 

<I>rEOY BO «MocKoBcKHii asHau;aoHHhiH HHCTHTYT (Hau;HoHaJihHhiH 

wccne,n:oBaTeJihCKHH yHHBepcHTeT)», H1111 MexaHHKH MrY HM. M.B. 

JloMoHocoBa, <I>rEOY BO «Ka3aHCKHH Ha!IHOHaJihHhiH wccne,n:oBaTeJihCKHH 

TeXHlflieCKHH yHHBepcwTeT HMeHa A.H. Tyrronesa - KAI1» H .n:p. 

3aMe'laHHH no )l,HccepTau;uouuoifi pa6oTe. 

1. llpH cpopMyJIHpOBKe OIIpe,n:eJI5IIO:rn;HX COOTHOIIIeHHH TeOpHH o6oJioqeK He 

oqeBH,ll,HO, BBe,II,eHa JIH aBTOpOM IIOIIpaBKa Ha o6o6:rn;eHHOe IIJIOCKOe 

Harrp51)1(eHHoe cocT051HHe ( ~ = A [ 2!l I (A+ 2!l)], r.n:e A 11 ll - rrapaMerphi 
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JlaMe ), yqeT KOTOpOH He06XO.l:UIM )l,mi KOppeKTHOfO orrpe.n.eneHlUI 3HaqeHHH 

TaHreHU:HaJII:,HOH H H3rH6HOH )l(eCTKOCTeH o6onoqKH H, CJie,II;OBaTeJihHO, ,n:mi 

BhlqHCJieHH.SI CKOpOCTeH pacrrpocrpaHeHH.SI TaHreHU:HaJihHhiX H H3rH6HhiX 

BOJIH B o6onoqKe. 

2. B HaCTOHIIJ:ee speMH c no3MU:MM npaKTMqecKMX npMJIO)I(eHMH HaM6onee 

aKTYaJihHbiMM HBJIHIOTCH KOHTaKTHbie 3a)l,aqM )l,JIH KOMll03MTHbiX o6onoqeK. 

XoTH oqeBM.ll.HO, qTo pa3pa6oTaHHI>Ie asTopoM MeT0.1J.bl M no.n.xo,n:hi K 

perneHMIO HeCTaQMOHapHbiX KOHTaKTHbiX 3a,n:aq MOfYT 6hiTb MCllOJib30BaHhl 

H B cnyqae aHM30TponMM MaTepMana o6onoqKM, 3TO cne.n.osano OTMeTMTh B 

.n.MccepTaU:HH M B asTopeQ:>epaTe, a TaK)I(e yKa3aTh, KaKMe .n.onoJIHMTeJII>Hble 

CJIO)I(HOCTM npM 3TOM B03HHKaiOT? 

IIy6JIHKaQuu, oTpa~aiOIIJ,He ocHoonoe co,LJ;ep~aHue pa6oThi. ITo TeMe 

.IJ:MCCepTaQMM aBTOpOM orry6JIHKOBaHO 114 neqaTHbiX pa60T, B TOM qJICJie 40 

HayqHI>IX cTaTeii B M3.IJ:aHMHX, peKoMeH.n.osaHHhiX BAK MMHMCTepcTBa HayKM M 

Bbicrnero o6pa3oBaHHH PoccMHCKOH <De.n.epaU:HM, M3 HMX 2 7 B M3)l,aHMHX, 

BXO)l,.SIIIJ;HX B Me)l(.n.yHapO)l,Hhie peQ:>epaTHBHbie 6a3hl )l,aHHhiX H CHCTeMhi 

U:MTMposaHMH WoS M SCOPUS. IIonyqeHo 2 CBM.IJ:eTeJII>CTBa o 

rocy.n.apcTBeHHOH perMCTPaU:MM nporpaMMhi .IJ:IIH 3BM. OcHOBHI>Ie pe3yiii>TaThi 

.IJ:OKJia)l,biBaJIMCb Ha HayqHbiX KOHQ:>epeHIJ;MHX BbiCOKOfO ypoBHH. 

Pe3yJioTaTbl )l,HccepTau;HH, BhiHOCHMhie asTopoM Ha 3aiiJ;HTy, 

orry6JIHKOBaHhi B Be.1J.YIIJ;HX peu;eH3HpyeMbiX HayqHhiX )l(ypHanax, BHeCeHHhiX B 

IIepeqeHb )l(ypHanos M M3.IJ:aHMH, yTsep)l(.n.eHHhiX BMcrne:H: arrecTaU:MOHHOH 

KOMMCCMeH. IJonyqeHHble pe3yJibTaTbl COOTBeTCTByiOT ypOBHIO .IJ:OKTOpCKOH 

)l,HCCepTaiJ;HH ITO CITeiJ;HaJihHOCTH 01.02.04 - «MexaHHKa ,n:eQ:>opMHpyeMOfO 

TBep.n.oro Tena». 

0TMeqeHHble 3aMeqaHMH He CHM)I(aJOT o6rn;ero llOJIO)I(MTeJibHOfO 

BneqaTJieHMH 0 pa6oTe M He HOCHT n pMHQMllMaJibHOfO xapaKTepa. 06IIJ:Me 

BbiBO.IJ:bi .IJ:MCCepTaQMM COOTBeTCTByiOT CO.IJ:ep)l(aHMIO npo.n.enaHHOH pa60Tbl. 

AsTopeQ:>epaT B rronHoM o6neMe o Tpa)l(aeT co.n.ep)l(aHHe .n.HccepTaU:MM. 
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IJpe.D,CTaBneHHrui K 3aiiJ;HTe ,Il(HCCepTai..I;HOHHrui pa6oTa COOTBeTCTByeT 

Tpe6oBaHIDIM II.II. 9-14 «I10J10)KeHIDI 0 rrpHCY)K.D,eHHH yqeHbiX CTeiieHeH», 

YTBep)K.D,eHHoro rrocTaHOBJieHHeM TipaBiuenhCTBa P<l> N2 842 OT 24.09.2013r., a 

ee aBTOp, <l>e.noTeHKOB fpHropHH BanepbeBHq, 3acny)KHBaeT rrpHCY)K.D,eHHH eMy 

HCKOMOH yqeHOH CTeiieHH .D,OKTOpa cpH3HKO-MaTeMaTHqecKHX HayK IIO 

crreu;HanbHOCTH 01.02.04- «MexaHHKa .n;ecpopMHpyeMoro TBep.noro Tena». 

0T3biB paCCMOTPeH H O.D,06peH Ha paCIIIHpeHHOM 3aCe.D,aHHH HayqHO­

MeTO)J,HqecKOrO ceMHHapa OT.nena «l'vlexaHHKa a.narrTHBHbiX KOMII03HU:HOHHbiX 

MaTepHanos H cHcTeM» H YqeHoro coseTa I1IIPI1M PAH 05 OKTH6pH 2021 r o.na 

(TipoToKon N27 /21 ). 

,ll,HpeKTop <l>fEYH I1HCTHTyTa rrpHKna.nHo:H: MexaHHKH P AH, 

)J,.T.H. ~ BnacoaA.H. 

Tio.nrrHcb Bnacosa A.H. 3asepHIO. 

KoHTaKTHhie .naHHbie opraHH3aU:HH: 

<l>fEYH 11HCTHTYT rrpHKna.nHo:H: MexaHHKH PoccHHCKOH aKa.neMHH HayK. 

125040, r. MocKBa, JleHHHrpa.ncKHH npocrreKT, .n. 7, cTp. 1 

TenecpoH: +7 495 946-18-06. 

<l>aKc: +7 495 946-18-03 . 

A.npec 3neKTpoHHOH rroqTbi: iam@iam.ras.ru 

OcpHu;HanbHbiH caii:T: https :/ /iam.ras.ru 
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