
OT3hiB O<l>liiiJIAJihHOrOI OITITOHEHTA 

o ,ll;HccepTau;~1H MHTHHa AH,ll;pe.si IOpoeBHqa 

« ecTaQHOHapHbiU KOHTaKT a6COJIIOTHO TBep~oro TeJia H QHJIHH~puqecKOH 

JIOqKH», npe,ll;CTaBJieHHOH Ha COHCKaHI1e yqe OH CTeiieHH KaH)l;H)l;aTa <PH3HKO­

MaTeMaTHqeCKHX HayK ITO CIIeU:WUibHOCTH 01.02.04- «MexaHHKa 

,ll;ecpopMHpyeMoro TBep,ll;oro Tena». 

,[(HCCepTaU:HOHHa.si pa6oTa IIOCB.sii.I:(eHa aKryaJihHOMY uanpaBJieHHIO 

Me aHHKH KOHTaKTHbiX B3aHMO)l;eHCTBHH - HeCTaU:HOHapHbiM KOHTaKTHbiM 

IIO,ll;BH)l(Hl>IMH rpaHHU:aMH. HecTai(HOHapHDie KOHTaKTHI>Ie 3a)l;aqH 

K O,ll;HHM 113 HaHMeHee HCCJie,ll;OBaHHbiX 3a)l;aq MeXaHHKH 

opMHpyeMoro TBep,ll;oro Tena. Oco6eHHO MarroHccne,ll;oBaHI>I 3a)l;aqH B 

CTpaHCTBeHHOH IIOCTaHOBKe, KOTOpoie .siBJI.siiOTC51 aKTYaJII>Hbi MH KaK B 

Te peTHqeCKOM, TaK H IIpHKJia)l;HOM OTHOIIIeHHH. ,[(OIIOJIHHTeJII>HJ10 CJIO)KHOCTb B 

eHHe 3a)l;aq :nor o Knacca BHOCHT HeH3BecT oe 3apaHee noJIO)KeHHe rpaHHU:I>I 

aCTH KOHTaKTHOrO B3aHMO)l;eHCTBH51, KOTOpa51 51BJI51eTC51 HeCTaU:HOHapHO 

TipaKTHqecKaH 3naqHMOCTh. ITonyqeHHJf>Ie pe3yni>TaTI>I, a TaK)Ke MeTO.ll:DI 

eHH.si IIpOCTpaHCTBeHHOH HeCTaU:HOHapHOH KOHTaKTHOH 3a)l;aqH MoryT 6oiTb 

B pa3JIHqHbiX o6JiaCT51X IIpOMbllliJieHHOCTH, r)l;e Tpe6yiOTC51 

Jie)l;OBaHH.si pacnpe,ll;eJieHH51 KOHTaKTHOrO )l;aBJieHH51 B 3JieMeHTaX KOHC1pYKU:HH, 

OTaiOI.I:(HX B ycnOBH.siX HeCTaU:HOHapHbiX BHelliHHX B03)l;eHCTBHH H B ycnOBH.siX 

TaKTHOrO B3aHMO)l;eHCTBH51. 

,I(OCTOBepHOCTb HayqH.biX IIOJIO)KeHHH H nonyqeHHbiX pe3yJII>TaTOB 

TBep)K,ll;aeTC51 HCIIOJib30BaHHeM H3BeCTHbiX ::mKOHOB H ypaBHeHHH MeXaHHKH 

opMHpyeMoro TBep,ll;oro Tena, a TaK)Ke npHMeHeHHeM K pemeHHIO 3a,ll;aq 

CT MaTeMaTHqecKHX MeTO,ll;OB. ITpe,ll;JIO)KeHHI>Ie aBTopoM qHcneHHo-

HTHqecKHe arrropHTMbi HCCJie)l;OBaHbi Ha CXO,ll;HMOCTb. 



HayquaSI HOBH3Ha ,n:HccepTaU:HOHHOH pa6oThi 3aKmoLJaeTC5I B cne,n:yroii~;eM: 

110 HHTerpanbHbie rrpe,n:cTaBJ1eHH5l perneHH5l C 5I.IJ:paMH B BH,n:e 

rrp CTpaHCTBeHHhiX <}lyHKIIHll BJIH5IHH5l, KOTOpbie HaX0.[(5lTC5l aHaJIHTHqecKH C 

OIII:DIO p3.3JIO)I(emiH B p5I.IJ::DI <l>yp:oe H HHTerparr:oH:DIX rrpeo6p3.3oBaHHH <l>yp:oe H 

B pa6oTe rrpHBe.[(eHa MeTO.IJ:HKa, pa3pa6oTaH a pearrH30BaH anropHTM 

pe 11pOCTpaHCTBeHHOH HeCTaiiHOHapHOH 3a,n:aLJH 0 .IJ:BH)I(eHHH 

HH.IJ:pHLieCKOH o60JIOlfKH rrpH B03.IJ:eHCTBHH MrHOBeHHOH COCpe,n:OTOlfeHHOH 

y3KH. B pe3yrr:oTaTe aHaJIHTHlfeCKHMH MeTo.D,aMH rrocTpoeHa HecTai.J.HOHapHa5l 

CTpaHCTBeHHa5l <PYHKI.J.H5l BJIH5IHH5l .IJ:JI5l Kpyr ClBOH I.J.HJlHH.IJ:pHlfeCKOH o60JIOlfKH 

TH a THMorneHKO. IIonyqeHo perneHHe p5I,n:a HecTai.J.HOHapH:oix 3a,n:aq o .IJ:BH)I(eHHH 

ITO.IJ: ,n:eHCTBHeM BHeillHero ,n:aBJieHH5l. ,[(aHa 110CTaHOBKa H 110CTpOeHO 

pe rrpOCTpaHCTBeHHOH HeCTai.J.HOHapi-IOH KOHTaKTHOH 3a.[(alfH 0 

MO.[(eHCTBHH a6COJIIOTHO TBep,n:or o TeJia C I.J.HJIHH.IJ:pHLieCKOll o60JIOlfKOll. 

,[(HccepTai.J.HOHHa5I pa6oTa COCTOHT H3 BBe,[(eHH5l, Tpex r naB, 3aKJIIOLJeHH5I H 

CKa HCI10Jih30BaHHbiX HCTOlfHHKOB, BKJIIOlfaiOIIIero 102 HaHMeHOBaHH5I. 

Hll 06beM .[(HCCepTai.J.HH 109 CTpaHHI.J.. 

Bo BBe)J,eHHH qen:o pa60T:DI, aKTyanoHOCTh 

e,n:oBaHH5l, .IJ:OCTOBepHOCTh H 060CHOBaHHOCTb Hay"YH:DIX pe3yJioTaTOB, 

lfHa5l HOBH3Ha, npaKTHLJeCKa5I 3HalfHMOCTh, npHBe,n:eHO co,n:ep)l(aHHe pa60Tbi 110 

B nepsoU: r Jiase .n:aH aHanHTHlfeCKHli o63op rry6rrHKau;Hil, nocB5IIIIeHH:DIX 

MaTpHBaeMoli B .[(Hc c ep TaiiHH rrpo6rreMe. IIpHBe,n:eHhi ypaBHeHH5l .IJ:BH)I(eHH5I 

J10LJKH H y,n:apHHKa. ,[(aHa ITOCTaHOBKa HeCT2LIIHOHapHOH KOHTaKTHOH 3a,n:aLJH, 

pMynHp oBaH:DI Haqarr:oHOie ycnoBH5l H ycnoBH5l KOHTaKTa. Oco6oe BHHMaHHe 

y.n: neRo anropHTMY orrpe.n:eneHH5l HeH3BeCTHOM o6nacTH KOHTaKTa. B HyneBOM 

OHa 3aMeH5IeTC5I ITJIOCKOll o6naCTbiO, rpaHHI.J.hl KOTOpOH 

e.[(eJ15IIOTC5l H3 y cn oBH5l rrepeceqeHH5l 

e<}lopMHpOBaHHOll 6oKOBOll ITOBepXHOCTH 

11J10CKOCTH, 

o60JIOlfKH 

KaCaTeJJ:DHOH K 

C rpaHHlfHOH 
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no epxHOCThiO yJJ:apmma. C H.cnoJih30BamieM npHHJJ;H.na cynepno3HU:llll H. 

BJIH.51HIDI nocTpOeHO OCHOBHOe H.HTCrpaJihHOC ypaBHCHH.C 

CTpaHCTBCHHOH HCCTaU:H.OHapHOH KOHTaKTHOH 3a~a~H ~1151 U:H11HH~pH~CCKOH 

06 JIOLJKH. H. a6coJIIOTHO TBep):(oro yJJ:apHH.Ka , KOTOpoe ):(0110JIH51CTC51 ):(0 3aMKHYTOH 

CH TCMhi pa3peiiiaiOI..I(HX COOTHOIIIeHHH ypaBHeHHeM ~BH)I(eHH51 y~apHHKa KaK 

a6 011IOTHO TBep~oro Te11a H ypaBHCHHeM ):(1151 onpe~e11CHIDI n0110)1(eHH51 rpaHHU:hi 

06 aCTH KOHTaKTa. 

Bo BTopoii rJiaBe paccMOTpeHa 3a):(a~a o JJ:BH)I(CHHH 6ecKoHe~Ho JJ:11H.HHOH 

Kp U:H.JIH.H):(pH.LJeCKOH o60110LJKH. TH.na THMOIIICHKO 110):( B11H51HH.CM 

He TaU:HOHapHoro ):(aB11eHH51, pacnpe~e11eHHoro no npoH3B011hHOH o611aCTH, 

Ha~11e)l(al..I(eH 6oKOBOH n osepxHOCTH o6o11oLIKH. B HeH H3110)I(eH H o6ocHoBaH 

XO):( K peiiieHmo TaKOrO K11acca 3a):(aLJ, OCHOBaHHhiH Ha HCn011h30BaHHH 

HU:Hna cynepno3HU:H.H.. IIpH 3TOM HopMa.TihHhie nepeMel..I(eHH.51 o6o11oLIKH 

np ):(CTaBJI51IOT co6oH noJieyiO CBepTKY ):(aBJieHH51 C <l>YHKU:HCH B11H51HIDI 110 

cTpaHCTBeHHhiM Koop~HHaTaM H no BpeMeHH. ITocTmmeHa H peiiieHa 3a~aLia o 

no TpoeHHH n pocTpaHCTBeHHOH HecTaU:HOHa HOH <l>YHKI(HH B11H51HH51 JJ:AA 

06 JIOLJKH. ,[(1151 ee peiiiCHIDI BCe HCKOMhie H. 3a):(aHHhie <l>YHKU:HH npe):(CTaB1151IOTC51 

B B ):(C pa3110)l(CHIDI B p51):(hl <f>ypne n o yr110BOH KOOp):(HHaTe. 3aTeM K no11yLJeHHhiM 

yp BHCHIDIM B K03<l><l>HU:HeHTaX npHMCH51IOTC51 HHTerpaJihHhie npeo6pa30BaHH51 

<I> pne no npo~011hHOH Koop~HHaTe H Jlan11ac a no speMeHH, noc11e LJero 3a~a~a 

):(HTC51 K CH.CTeMe a11re6paH.LJCCKH.X ypaBHeHHH OTHOCHTe11hHO H306pa)I(CHHH 

KO <l><PHU:H.CHTOB p51JJ:OB. Pa3pa6oTaHa MCTO):(H.Ka nocTpOeHH51 opHrHHaJIOB. 3):(CCh 

)I(C npOBe):(eHO cpaBHCHHe pe3y11hTaTOB, no11y~eHHhiX C npH.MCHCHH.CM 

aHaJIHTH~eCKOrO MCTO):(a, C pe3y11nTaTaMH, no11y~eHHhiMH C 

Oll(hiO LJHC11CHHhiX M CTO):(OB. ,[(e11aeTC51 BhiBO~ 06 3<P<l>eKTHBHOCTH 

):(JIO)l(CHHOrO aHaJIH.TH.LJCCKOrO aJirOpH.TMa, B KOTOpOM o6pall(CHH.e 

<f>ypne n pOBO):(H.TC51 C llOMOIII.hiO pa3110)l(CHIDI B p51JJ: Ha 

n e CMCHHOM HHTepBa11e, rpaHH.U:hi KOTOporo, BCJie):(CTBH.e rH.nep6011H.LJeCKOrO THna 

CH TCMhl ypaBHeHHH ~BH)I(CHH.51 060110LJKH, COB11a~aiOT C n0110)1(eHH.eM <l>poHTa 
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BO Hbi pacrrpocTpaHeHIDI HopManbHbiX rrepeMeiJJ;em·rli . ITpH 3TOM o6paiJJ;eHMe 

IIp o6pa30BaHM51 J1arrrraca BbiiiOJIH51eTC51 aHaJIMUPieCKM C IIOMOIII;biO Bbil:JeTOB. 

B TpeTheii r JiaBe rrpo.n:eMOHcTpHpoBaHI.I M eTo,n M arrropHTM perneHM51 

CTpaHCTBeHHOH HecTal(MOHapHOH KOHTaKTHOH 3a.IJ:aqM JJ:JI51 a6COJIIOTHO 

TB JJ:OrO y.n:apHHKa M yrrpyroll: l(MJIMHJJ:pHqecKOH o6orroqKM TMIIa T MMOIIIeHKO. 

TpOeHa CMCTeMa pa3peiiiaiOIJJ;MX ypaBHeHHH, B KOTOpOH HeM3BeCTHbiMM 

pacrrpe.n:erreHMe KOHTaKTHoro .n:aBrreHM51, rrepeMeiJJ;eHMe ueHTpa Mace 

M rrorro)l(eHMe rpaHMI(bi o6rracTM KOHTaKTa.. ITocTpoeH l:JMcrreHHbiH 

or CMcTeMbi pa3pernaiOIJJ;MX ypaBHeHMH M orrMcaH anropHTM perneHIDI. ITo 

OJJ:y, OIIMCaHHOMY B rrraBe 2, IIOCTpOeHO IIpOCTpaHCTBeHHO-BpeMeHHOe 

pa rrpe.n:erreHMe HopMaJibHbiX rrepeMeiJJ;eHMH o6orro1JKM. Hccrre.n:oBaHo BJIIDIHM51 

Ha aJibHOH CKOpOCTM y.n:apHHKa Ha rrpouecc HecTal(MOHapHoro KOHTaKTHOrO 

B3 MMOJJ:eHcTBM51. ITpHBe.n:eHbi M rrpoaHaJIM3HpoBaHbi rpa<pH1IeCKMe pe3yJibTaTbi 

eHIDI p51JJ:a TeCTOBbiX 3a.IJ:a1J. 

B 3aKJIIOqeHHH rrpHBOJJ:51TC51 ocHOBHbie pe3yJibTaTbi JJ:MccepTal(MOHHOH 

ITo JJ:MCcepTal(MM MMeeTc51 crre.n:yiOIJJ;ee 3aMeqaaue: 

1 . B II.1.1 ., IIOCB51IJJ;eHHOM o63opy COBpeMeHHOro COCT051HM51 pa3BMBaeMOH 

Te bl, IIpHBOJJ:51TC51 CCbiJIKM TOJibKO Ha pa60Tbl COBeTCKMX (I103JJ:Hee, TOJibKO Ha 

pa OTbl pOCCMHCKHX) aBTOpOB. 0cTaeTC51 ra.n:aTb, 51BJI51eTC51 JIM 3TO cJie.IJ:CTBMeM 

MC JIIOl:JMTeJibHO OTeqecTBeHHOH aKTYaJibHOCTM TeMbl ,Z:(MCCepTal(MM, cepbe3HbiM 

OT TaBaHMeM 3apy6e)l(HOH HayKM OT poccMHCKOEl ( COBeTCKOH) MJIM He.IJ:OCTaToqHOH 

e.IJ:OMJieHHOCTbiO JJ:MCCepTaHTa? 

B uerroM JJ:MccepTal(M51 BbiiiOJIHeHa Ha BbiCOKOM HayqHoM ypoBHe M 

CO TBeTCTByeT BCeM KpHTepH51M IIOJIO)l(eHM51 «0 IIOp51JJ:Ke IIpHCY)l(JJ:eHIDI yqeHbiX 

cT rreHeH», YTBep)l(JJ:eHHoro nocTaHoBrreHMeM ITpaBMTeJibcTBa P<l> .N2 842 oT 

24 09.2013 r. 
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OcHOBHhie ITono:>KeHIUI .I(HccepTa[(HOHHoro Hccne.n:oBaHmi .n:ocTaToqHo 

ITO HO OTpa:>KeHhi B 10 HayqHhiX p a6oTaX, H3 HHX 2 HayqHhie pa60Thi B H3,I(aHH~X, 

peK MeH.I(OBaHHhiX ITepeqHeM BAK ITPH MH HCTepcTBe HayKH H BhiCIIIero 

o6 a30BaHH~ P<l>, 1 pa6oTa BXO.IJ:~I[(a~ B 6a3y .n:aHHhiX SCOPUS, ocTanhHhie 7- B 

rrp qHX H3,I(aHH~X. 

ABTopecpepaT ITpaBHnhHO H ITOnHo OTpa:>KaeT co.n:ep:>KaHHe .I(HccepTa[(HH. 

~HCCepTa[(H~ ~Bn~eTC~ 3aKoHqeHHOM :HayqHOM pa60TOM B o6naCTH 

Me aHHKH KOHTaKTHoro B3aHMO.I(eMCTBH~. Ee anTop, MHTHH AH.n:peli IOpi>eBHq, 

3ac y :>KHBaeT rrpHCY:>K.IJ:eHH~ eMy yqeHoii cTeiTeHH KaH.IJ:H.IJ:aTa <PH3HKO-

HayK ITO CITe[(HanhHOCTH 01.02.04 

.n:e opMHpy eMoro TBep.n:or o Tena». 

0 H[(HanhHhiH OIIIIOHeHT, 

TOp <PH3HKO-MaTeMaTWieCKHX HayK, 

<Peccop, .I(HpeKTOp I1HCTHTyTa 

6neM MaiiiHHO 

«MexaHHKa 

EpocpeeB B na.n:HMHp I1BaHOBHq 

60 024, r. HH:>KHHM HoBr opo.n:, yn . EenHHCKoro, .n:.85, I1HCTHTYT ITpo6neM 

HHOCTpoeHH~ P AH. 

Te e<PoH +7(831) 432-05-76 

E- ail erof.vi@yandex.ru 

ITo.n:ITHCh EpocpeeBa Bna.n:HMHpa I1BaHOBlfl'-la y.n:ocTOBep~IO: 

Y qeHhiH CeKpeTaph 

I1HCTHTyTa ITpo6neM MaiiiHH 

K.T.H., .I(OU:eHT E.A. MoToBa 
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