
OT3biB O<I>IIt~MAJihHOfO OllllOHEHTA 

ua t~,uccepTar~uouuyro pa6oTy <l>et~,oTeHKOBa fpuropuH BaJJepheBHilfa 

«HECT All,MOHAPHOE KOHT AKTHOE B3AI1MO)l;EHCTBI1E 

YIIPYfMX OEOJIQqEK 1I CIIJIOlllHbiX TEJI», 

npet~,CT3BJieHHYIO Ha COHCK3HU:e yl.JeHOM CTeneHH ,[J,OKTOpa <flH3HKO

M aTeMaTHl.JeCKHX u ayK no cneu.uaJihHOCTH 01.02.04- MexaunKa 

)],e<J>opMupyeMoro TBep)],oro TeJia. 

,[(Hcc ep TaUHOHHa51 p a6o Ta <l>en oTeHKOBa fpHropH51 BarrepheBHqa 

riOCB511UeHa H CCJief-I.OBaHHlO rrpOIJ,eCCOB HeCTaiJ,HOHapHOrO KOHTaKTHOfO 

B3aMM Of-l.eHCTBH51 TOHKHX yrrpy rHX 060JroqeK C TBepf-l.biMH .n:ecpopMMpy eMhlMJ1 

TeJlaMH. B HaCT051IIJ,ee BpeM51 HeCTaiJ,HOHapHbie 3af-l.aLJH MeXaHMKH KOHTaKTHOfO 

B3aHMOJ(eMCTBI151 OTHOC5ITC51 K YllCJly HaMMeHee MCCJieJ(OBaHHbiX. Pem emre 

:3TOf0 KJiaCCa 3a,Uall OCJ1Q)KH5IeTC5I CMeiiiaHHbiM H HeJIHHeMHbiM xapaKTepOM 

rpaHJfqHbiX YCJlOBHH, a TaK)Ke B pH.n:e cnyqaeB, HeH3BeCTHOCTblO 3apaHee 

rronmKeHI151 rpaHHU o6nacTM KOHTaKTa. B rrpou.ecce B3aHMo.n:ei1cTBH51 rpaHMIJ.hi 

o6naCTM KOHTaKTa rrepeMei.UalOTC51 BO BpeMeHM. ,[(JI51 orrpe.n:eneHM51 HX 

llOJIO)l(eHI151 J(OJI)[(Ha 6hiTh pemeHa COOTBeTCTBYIOI.Ua51 ITOJ(3aJ(aYa. K pOMe TOfO, 

o6naCTb KOHTaKTa M mKeT 6hiTb MHOfOCB513HOH 3a CYeT II051BJ1eHM51 H pa3Bl1TH51 

30H q acTw -moro OTPhiBa rpaHHqHhiX rroBepxHocTeJ:i. CqHTaiO, qTo TeMaTMKa 

,UMCCep TaiJ,HOHHOM p a 6 0 Tbi, IJ,eJ151MH KOTOpOM 51.BJ151lOTC51 pa3p a60TKa 

MaTeMaTMq eCKHX llOCTaHOBOK, llOCTpOeHHe MeTO,L(OB M OpMrHHaJibi-lbiX 

anropHTMOB pemeHM51 H OBbiX HeCTaU,MOHapHbiX KOHTaKTHbiX 3a.IJ:aq B ITJIOCKOM, 

OCeCHM M eTPHYHOH l1 IIpOCTpaH CTBeHHOH llOCTaHOBKaX SIBJISieTCSI 3KTY3JllhHOH 

M HMeeT Ba)KHOe 3Haq eHH e J(J151 p a3Bl1TH51 COBpeMeHHOM MeXaHHKM KOHTaKTHOfO 

B3aHMOJ(eMCTBl151 . 

)],OCTOBepHOCTh IIOJiyqeHHbiX pe3yJihTaTOB OCHOBhiBaeTC51 Ha CTpOrOM M 

KOppeKTHOH llOCTaHOBKe 3a,l(aq , npHMeHeHMM K pemeHHlO arrpo6HpOBaHHhlX 

MaTeMaTMl}eCKMX MeTOJ(OB, aHaJIH3e CXOJ(HMOCTM pa3pa60TaHHbiX aJirOpHTMOB 
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rlOJ1HOCTblO COBTia)laiOT C H3BeCTHhiMJil pe3yJ1bTaTaMH ,llpyrHX aBTOpC>B Iii He 

nponmopelJaT HMeiOIUMMC5I Q->M3111JeCKI1M rrpe,llCTaBJieHH5IM. 

JlpaKTUlleCK3SI 3H3'-IIIMOCTh pa60Thl COCTOHT B B03MO)KHOCTH 

l1CIIOJ1h30BaHH51 rrpe,llJ10)KeHHbiX MeTO)lOB l1 aJJrOpMTMOB B pa3JH:P-IHhlX orpaCJUIX 

npOMhllliJ1eHHOCTl1 C U,eJ1blO C03)laHM51 IIpMKJia,llHhlX MeTO)lMK pacqeTa 

HaTip51)KeHHO-,llecpopM11pOBaHHOfO COCT05IHH51 yrrpyrMX Ten l1 060J10lleK B 

npou,ecce HecTau,MoHapaoro KOHTaKTHoro B3aMMO)lei1:cTBH51. ITonyn-:reHHhie B 

pa60Te HOBbie cpyHKLJ,HM BJ1115lHl1 51 )lJ151 060J10lJ:eK MOryT 6hiTb JiiCTIOJ1b30BaHhl B 

Ka4eCTBe cpyH,llaMeHTaJJhHbiX perneHl1H IIpM pa3pa60TKe H peaJJH3aLI,Jil11 

4MCJ1eHHbi X MeTO)l,OB MCCJ1e,llOBaHlUI HeCTaU,MOHapHblX IIpOQeCCOB B 3a)lal..JaX 

MexaHMKM ,llecpopMMpyeMoro TBep,lloro Tena. 

060CHOB3HHOCTh uay'-IHhiX llOJIOiKeHHH, BhiBO,JJ,OB H peKOMeH,JJ,3IJ,HH, 

c<t>opMyJiupOB3HHhiX B ,JJ,UCCepT3IJ,HH, OCHOBbiBaeTC51 Ha MCIIOJ1h30BaHHM 

CrpOrHX MaTeMaTH4eCKMX MeTO,llOB, IIpOBe)l,eHMH lli:HpOKMX rrapaMerpMlJeCKMX 

l1CCJie,llOBaHHH pernemiH IIOCTaBneHHhiX 3a,llalJ:, a TaK)l<e Ha COBlla)l,eHMH 

ITOJly4eHHbiX pe3yJihTaTOB C 113BeCTHbiMJ1 4MCJieHHhiMM 11 aHaJJHTMlJeCKHMM 

perneHM5IMM .lliT5J l.IaCTHhlX crryqaes. 

AMccepTaQH5J cocTOHT M3 BBe,lleHM51, n5ITH rnaB, 3aKJIIOlJeHM51 H cnMcKa 

JIHTepaTyphl, BKJ1I04aiOllJ,ero 284 Hal1MeHOBaHl151. 06II.:(HH 06'beM ,llHCCepTaQI111 

COCTaBJ15JeT 300 CTpaHMU,, BKJII01Ja51 117 p HCYHKOB l1 3 Ta6J1HU,bl. 

Bo sse,JJ,euuu ccpopMyJIHposaHhi ocHOBHhie uerrH H 3a,lla4H 

)lHCCepTaQMOHHOfO MCCJ1e)l,OBaHH51 , 060CHOBaHa ero aKTYaJJhHOCTh, HayqHa.H 

HOBH3Ha, )l,OCTOBepHOCTb, rrpaKTHlJeCKa5I 3Hal.IMMOCTh, OTIMCaHhl OCHOBHbie 

MaTeMaTMIJ:eCKHe MeTO)lhl, HCllOJib3yeMhie npM perneHHH 3a,llalJ )ll1CCepTaUHH. 

3)leCb )Ke npHBe,lleH CllHCOK KOHcpepeHUMH, C11Mll03MYMOB H ,llpyrHX 

pOCCHHCKHX l1 3apy6e)KHblX Hay4Hb!X MeporrpmiTHH, Ha KOTOpbiX aBTOpOM 

6blJIM npe.ll,CTasneHbl pe3yJihTaTbi HaYlfHhiX l1CCJ1e)lOBaHMH, COCTaBmiiOIUMe 

rrpe)lMeT )lHCCepTaU,HH. 
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B nepson r Jlase npose.ueH o6cT05ITenhHhiM o63op cospeMeHHoro 

COCTO.sJHl151 nccne;:J,OBaHHH B 06J1aCTI1 LI,HHaMH4eCKHX 3a)J,alJ MCXaH11Kl1 

KOHTaKTHOfO B3aMMO,LI,eHCTBH5l, KOTOpbiH IIOKa3biBaeT, l.JTO paCCMaTPHBaeMhie B 

pa6oTe HecTauwoHapHhie KOHTaKTHhie 3a.uaqw .umr ynpyr11x Ten 11 o6onoqeK 

HCCJTe,UOBaHhl He,UOCTaTOl.{HO. IlpHBe,LI,eHbl MaTeMaTuqeCKHe IJOCTaHOBKH 

HeCTaUHOliapHbiX KOHTaKTHhiX 3a,Uaq ,UJ15l 060J10l.JeK 11 ynpyr11X Ten, 

BKJ1IOqaiOUJ,11e ypaBHeHH51 ,UBHJKeHH.sJ , KHHeMaTuqeCKHe 11 qJH311l.{eCKHe 

COOTHOUieH1151, Hal.{aJTbHbJe ycnOBH51, rpaHHqHble ycnOBH51 11 yCJJOBH51 KOHTaKTa. 

PacCMOTPeHhl BOIIpOChl, KaCaiOIUHeC51 onpe.ueneHI151 06JJaCTJil KOHTaKTa B 

HecTaUHOHapHhJX KOHTaKTHhiX 3a,Ua4ax c no.usmKHhiMH rpaHHUaMI1 . YKa3aH 

CIIOC06 CBe,LI,eHH5l MaTeMaTW·IeCKHX IIOCTaHOBOK HeCTaUHOHapHbiX KOHTaKTHbiX 

3a,UaLJ K C11CTeMaM pa3peUiai-OIUMX ypaBHeHHH. Tip11Be,UeHhl cPYHKUHH BJ1115IHJil51 

.UJT5I ynpyroro nonynpocTPaHCTBa. 

BTopaH H TpeThH rJlaBbl nocB5IIUeHhi rrocTPoemno cPYHKUHH BJJH5IHH51 

,UJ15l UHJJHH,UpHqeCKHX H cc}lepHY.eCKHX 060JJOqeK. IlpHBe,UeHbi IJOCTaHOBKH 

IIJ10CK11X, OCeCHMMeTPH4Hbi X H npOCTPaHCTBeHHhiX HeCTaUHOHapHbiX 3a,Uaq 0 

cPYHKUH5IX BJTH5IHI15l ,UJT51 UHJTMH,UpHqecKI1X H cc}lepMqeCKHX o6onoqeK. ,UaHO HX 

pewe1-me H rrpose.ueHo Mccne.uosaHHe cPYHKUHM BJJH51HI15I. Ha:H..ueHhi cPYHKUHH 

BJ1Jil5IHH51 ,UJ151 UHJJHH,LI,pHqecKHX Jil. c<PepwleCKH.X 060J10Y.eK 6e3 yqeTa 11 C yqeTOM 

HaJTH4H51 yrrpyroro 3aiiOJ1HMTeJT5l B IIJJOCKOH H OCeCHMMeTPHqHOM IIOCTaHOBKe. 

flOCTpOeHbl npOCTPaHCTBeHHbJe cPYHKUHH BJ1115IHH5I ,LI,J151 UHJ1HH,Up11qecK11X 11 

ccpepwieCK11X o6onoqeK. PerneHhi nnocKHe, ocecHMMeTPHqHhie 11 

IIpOCTPaHCTBeHHhie HeCTaUMOHapHbie 3a,LI,aqw 0 B03,LI,eHCTBHH ,LI,aBneHWI Ha 

o6ono4KH c yqeTOM 11 6 e3 yqeTa yrrpyroro 3anonHI1TemL 

B LfeTsepTon rJlase paccMOTPeHhi nnocK11e 11 ocecnMMeTPH4Hhre 

HeCTaU110HapHbJe KOHTaKTHhie 3a,Uarm C IIO,UBI-DKHbiMH rpaH11UaMH ,UJI5l 

UHJJHH,UpWieCKOH 11 cct>ep11qeCKOM o60JI04KI1 11. yrrpyroro IIOnynpOCTPaHCTBa, a 
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TaK)Ke )J.Jl5l ,ll,BYX U;I1JIMH)l,pHqecKHX HJIH ccj_)epH~eCKHX 060JIOl.JeK C y~eTOM 

HaJIHl.JIUI B HHX ynpyroro 3aiiOJIHHTeJI5L 

fipHBe)l,eHh1 TIOCTaHOBKH 3a)l,a"4 0 HeCTaU,HOHapHOM KOHTaKTHOM 

B3aJiiMO)leMCTBJiiM .IlBYX Il,HJIMH,ll,pHl)eCKHX HJIH ccj_)epH~eCKHX o60JIOl.JeK C yqeTOM 

HaJIH4H5l B HHX ynpyroro 3aTIOJIHHTeJ15l , IIOIIYI.JeHhl CHCTeMhl pa3peillaiOI.I(HX 

ypaBHeHHii. IlOCTpOeHhi 11 peaJIH30BaHbl 4MCJieHHO-aHaJIHTH4eCKMe aJirOpHTMbJ 

perneHH51. IlpoBe.ueH aHaJIH3 BJIH51HH51 yrrpyroro 3arronHMTeJI5l Ha npo11,ecc 

HeCTaiJ,HOHapHOfO KOHTaKTHOfO B3aHMO)l,eHCTBH51. 

lJSIT3SI r JI3B3 I10CB5II.I(eHa perneHHIO npOCTpaHCTBeHHOH KOHTaKTHOH 

3a)l,a4H C IIO)l,BIDKHbiMH rpaHHIJ,aMH )l,J15l a6COJ£IOTHO TBep,ll,OfO TeJia H 

li,HJIHH,ll,pH~eCKOH 060JI04KH . IlpHBe)l,eHa TIOCTaHOBKa 3a)l,a4H II IIOJiyqeHa 

cHcTeMa pa3pernaiOmHx ypaBHeHI-IiL Pa3pa6oTaH MeTO)l, peweHM5l, 

CIIpaBe)l,JIHBbiH )l,Jl5l IIpOH3BOJlbHOf0 ::narra HeCTaU,HOHapHOfO KOHTaKTHOfO 

B3aHMO)l,eiicTBM5l. IIpe)l,JIO)l<.eH 11 peanH30BaH 4HcneHHO-aHaJIMTHl.JeCKHii 

aJlfOpHTM perueHH.5l. fipMBe)l,eHhi IIpHMepbi pac~eTOB. 

JaMeLf3HHSI flO )1,HCCepT3U.HOHHOH pa6oTe H 3BTOpe«<lepaTy. 

I . B pa6oTe )l,JI5l orrHcaHM5l )l,BH)KeHH.5l o6ono~eK HCIIOJih30BaHa MO)l,eJih C.II . 

THMOrneHKO, O)l,HaKo 6hmo 6hi MHTepecHo paccMOTpeTh perneHH5l 

KOHTaKTHbJX 3a)l,a4 B CpaBHeHHH C ,ll,pyn:IMH MO)l,eJI5IMH 060JIO~eK, 

HanpHMep, B cpaBHeHHM C 60Jiee IIpOCTOll MO)l,eJihiO - 060JIOl.JKOH 

Kwpxrocpa. 

2. I1p11 perneHHJil HeCTali,HOHapHbiX KOHTaKTHblX 3a)l,a~ B )l,HCCepTaQHOHHOH 

pa6oTe 11pHH5IT O)l,HH THH YCJIOBHH KOHTaKTa, a HMeHHO, KOHTaKT B 

ycnoBJ1.5IX cso6o)l,Horo rrpocKaJih3hiBaHH5l (6e3 TpeHH5I). Ha rrpaKTHKe 

3al.JaCTYIO IIpHXO)l,HTC51 HMeTb )l,eJIO H C ,ll,pyniMM yCJIOBH5IMM KOHTaKTa : 

)KeCTKMM cuenrreHHeM 11 cppHKIJ,HOHHhiM KOHTaKTOM. B pa6oTe MQ)KHO 6bJJIO 

6bT paCCMOTpeTb 3a,IJ.al.JH C yqeTOM 3TllX ycJIOBHH KOHTaKTa. 
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3. Pe3yrrhTaTaMii[ perneHH5l rrocTasrreHHbiX B .IJ.Ii[CCepTal.J,MM 3a.uaq 5t:BJ15UOTC5l 

pacnpe)l,erremrn HOpMaJihHhiX Hanp~DKeHI-rif B o6nacn1 KOHTaKTa, a TaJoKe 

rrepeMelll,eHfUI rpaHliLIHblX llOBepXHOCTeif B3aliMO)l,eMCTBYJOIII.liX Ten. 

O.Il.HaKo, M5I rrpaKTMqecKOH oueHKM npoiiHOCTM 3neMeHTOB KOHCTPYKUHH 

Heo6xo)l,MMO 3HaTb see KOMrroHeHTbi TeH3opa Harrp~DKeHMM BHYTPM TBep.Il.oiX 

Terr . 3TH pe3yrrhTaTbl B pa60Te He IIp11BO.IJ.5ITCH. 

4. 8 aBTOpeQ:>epaTe npH OIIMCaHMM rrorryLieHHbiX pe3yrrhTaTOB CJJe)lOBaiJO 6bi 

yKa3aTb lJMcrro y.IJ.ep)KMBaeMbiX lJJieHOB pH.IJ.OB <!>ypbe B pa3rrmKeHHH 

COOTBeTCTBYIOIII.HX Q:>yHKUI1M BrrH5IHH5I )lrr5I 060rrOlfeK, a TaK)Ke rrpHBeCTM 

.IJ.aHHbie o KOJll.llleCTBe MTepauui1, 1'pe6yeMbiX .UM nonyrreHH5I pe3yrrbTaTOB 

perneHHH C 3a)l,aHHOH TOqHOCTbiO. 

I1pHBe)l,eHHbie 3aMeiiaHM5I HMeiOT peKOMeH.UaTerrhHblM xapaKTep, He 

CHlDKaiOT o6rueii rrorrmiUITerrbHOM Ol.l,eHKI1 pa60Tbl H He CTaB51T ITO)], COMHeHMe 

)l,OCTOBepHOCTb H 060CHOBaHHOCTb norryrt:eHHbiX B Heif HOBbJX HayqHbiX 

pe3yrrhTaTOB. ABTOpecpepaT )lHCCepTal.J,J111 B ITOrrHOH Mepe OTpmKaeT 

co.n.ep)[(aHHe pa6oThi 11 xoporno o Q:>opMrreH. 

):(HccepTaU.HOHHaH pa6oTa <l>e.n:oTeHKOBa 1puropHH Banepheswrra 

51BJl5IeTC5I 3aKOH4eHHOM Hayrt:HO-KBMMcpHKal(MOHHOM pa60TOH, o6rra.ll,aJOW:eH 

HOBH3HOM, .n.ocTosepnocThlO, BhiCOKoi1 cTeneHbiO Hayrt:Hoii 3HaqrJMOCTM. Ha 

OCHOBaHI1Jil BbiiiOrrHeHHblX aBTOpOM I1CCJ1e.UOBaHMH pa3pa6oTaHbi 

TeopeTWJeCKHe norrmi<eHH5I, COBOKYITHOCTb KOTOpbiX M O)KHO KBanHCimuHpOBaTh 

KaK Hayrt:Hoe .II.OCTH)KeHHe B o6rracTI1 MexaHHKM .ueQ:>opMHpyeMoro TBep.IJ.oro 

Terra . Pa6oTa BhmorrneHa na BhiCOKOM ypoBne, a rrorry qeHHbie aBTopoM 

HayLIHbi e pe3yrrhTaTbl MMeiOT Ba)KHOe 3Ha4eHMe )l,rr5I pa3BHTI151 MeXaHHKI1 

KOHTaKTHOrO B3ali[MO.ll,eHCTBl15l . 

):(HCCepTaiJ,I15I OTBeLiaeT BCeM KpHTepH5IM, npe.ll,b5lBMeMbiM K .ll,OKTOpCKHM 

)l,HCCepTal.J,H5IM, ycTaHOBrreHHblM IIOrrO)[(eHHeM «0 IIOpH.IJ.Ke npHCY)K)l,eHH51 

5 




