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o(iIifHOro OIIOHEHTa Ha AucepTaliiiny po6ory Beabmarinoi Haraui
OnexcanapiBan «bidpypranilinuii anasis cTiikocTi HeMiHIHHMX MeXaHIYHHX
" CHCTeM 3 KOYEHHSIM, MOJEJIOI0YHX KOJICHI eKinaski», momany Ha 3100y TTs
HayKOBOI'O CTyIIeHs KaHAuaTa (i3uKo-MaTeMaTHYHUX HayK
3a cnenianbHicTio 01.02.01 — TeopeTnyHa MexaHika

AktyanapHicTh Temu. [IpoGnema mmMi mmaci, He3Baxkarouu Ha ii JOBIy
ICTOPIIO, 3aJMIIAETHCS AKTYyalbHOI i CHOTOIHI ISl pO3pOOHUKIB aBiamifiHol i
KOJIICHO-TPaHCIIOPTHOI TEeXHIKUM. B NpakTWIli NpoeKTyBaHHS KOJICHUX eKillaxiB
3HAWIUTM [IMPOKE 3aCTOCYBaHHSs METOAM AaHaN3y CTIMKOCTI 1 yIpaBiiHHS.
Hucepraniiina po6ora H.O. Bensmarinoi mpucssiueHa 6GidypkanidiHOMy aHamizy
CTIMKOCTI HENIHIMHUX MEXaHIYHHUX CHCTEM 3 KOYEHHSIM, SIKi MOJEIOIOTH KOJiCHI
exinaxi. Tomy Tema qucepTaniiiHol poGOTH € AKTYaILHOIO.

Hucepraniiina poboTa CKIagaeTbCs 3i BCTYIy, IUSTH PO3MiTiB, BUCHOBKIB,
CIIMCKY BUKOPUCTAHHX JDKEPEN Ta YOTHPHOX HOAATKIB. Y BCTYyIi OOIPYHTOBAHO
aKTyaJlbHICTh HANpPAMKIB JOCTi/KEHb, BIIMIUYEHO HAyKOBY HOBH3HY, NPAKTHUHE
3Ha4YeHHs Ta alpoballito pe3yIbTaTiB poOOTH.
| B nepuiomy posmini HagaHO OIMAX JliTepaTypd IO Teopii  cTilkocri
MEeXaHIYHHMX CHCTEM 3 KOUSHHSM, a TaKO)X METO/IM PO3B’A3aHHA IIUX 3a7ad.

Apyruii posaii cKiagaeTbes i3 ABOX Miapo3aimiB. V mimposaini 2.1 posrmsuyTi
MOJIeNi  B3a€MOJIii Kolleca 3 OIOPHOIO IIOBEPXHEIO: (PEHOMEHOIOriYHa Teopis
KOYEeHHs MpyXHO nedopmoBaHuX Komic mo I. Pokapy i KOHIENIis KOueHHS
npyxxHoro koneca mo M. B. Kennumry. V migposmini 2.2 3anpomnoHOBaHUi IIiaxi
HaOJIMKEHOTO aHaji3y aBTOKOJHMBaHb Ha MPHUKIAAL IMPOCTOI KOIMBAIBLHOI CHCTEMH
3@ HasBHOCTI 30BHIIIHBOIO apMOHIYHOTrO 30y/KeHHs. B pesynbrati 3acTocyBaHHS
METOJy HaOIMKEHOTO aHalli3y aBTOKOJIMBAaHb OTPUMAHO AMIUNTYIHI KpUBIi, SKi
BU3HAYaIOTh IHTEPBAIM KOJNUBANBHOI HecTilikocTi. el miaxix no3soinse BpaxyBaTu
XapaKTepHi OCOOJUBOCTI HETIHIAHOI 3aJeXXHOCTI, a TaKOX Ja€ MOXJIHBICTE
HaOJIMKEHOTO MPEeACTaBICHHS CUI BinBeneHHs. OTpUMaHi Ha OCHOBI HAGIMKEHOTO
METOJy pe3yJIbTaTH IEPEBIPSAIOThCSA LUIIXOM YHCEIBHOTO iHTErPYBaHHS CHUCTEMHU
PiBHSIHB 30ypEeHOT0 pyXy.

B Tperbomy po3mini momaHo aHami3 yMOB 30yI)KEHHsS aBTOKOJIMBAaHb B
MOJENsAX CTiMKM mmaci. Y migposmimi 3.1 mpoBemeHuil aHaii3 aBTOKOJIMBAaHB
KOJIICHOTO MOJYJIS IIPH JBOX MOJENSAX B3a€MOZIl KOJeca 3 OMOPHOKO IOBEPXHEO
(momens I. Poxapa i momens M. B. Kennmuma). BukoprcToByroun HaGIMKeHHI
METOJl aHayli3y aBTOKOJHMBAaHb, OTPUMaHI aMIUTITYIHI KpHBI g 000X MOJelel.
[ToxasaHo, 0 HasABHICTH CTaOII3yI0YOr0 MOMEHTY IIPU3BOIMTH 10 PO3IIMPEHHS
0071aCTi aBTOKOJIMBAHbB, & TAKOX, IO IHTepBaIM KOJHUBAILHOI HECTIMKOCTI IS 060X
CHCTEM CHIiBNAJarOTh. Y mifpo3nini 3.2 Ha mpukiani moneni I. Pokapa posrisHyTo
BIUIMB DI3HUX THUIIB aIpOKCHUMaIlil HeTiHIHHOI 3alle)XHOCTI CHJIM BiJBEICHHS i
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CTablmi3yl0uoro MOMEHTY Ha XapaKTep aBTOKOJMBaHb, a TaKOX I[00yaoBaHa
OipypkariitHa MHOXXMHA, 0 PO3{IIse TUIONIMHY MapaMeTpiB Ha 00JacTi 3 pi3HUM
YHUCIIOM TPaHUYHUX LHKIiB. B pesynpTari 3acTocyBaHHS HaOJMKEHOTO METOMY
aHalli3y aBTOKOJMBaHb OTPUMAHO AaHAIITUYHE CIIBBIJHOIICHHS, IO J03BOJISIE
OLIHUTH BIUIMB HeNiHIiHMX XapaKTepUCTHK CHJI BilBeIeHHS i cTabimizyrouoro :
MOMEHTY Ha XapakTep aBTOKoJMBaHb. IlokazaHo, 110 HasSBHICTH CTaOLNi3yIO4YOro
MOMEHTY MpPU3BOJUTH [0 3HAYHOIO PO3LIMPEeHHS o0JiacTi HECTIHKOCTI, 10
MiATBEPKYETbCS MPU aHaji3l yMOB CTIMKOCTI IO JIHIAHOMY HaOJIMIKEHHIO.
[Tigpo3nin 3.3 npucBsiYeHUH 3a/1adl aHajlizy aBTOKOJIMBaHb KOJICHOI 34YiMKKA B OKOJIi
KpPYyTOBOTO CTalllOHApPHOTO pexuMy. Y Mmigpo3zisni 3.4 mpoBeIeHO aHasli3 BILIMBY
CTPYKTYPH CHJI y pa3i OiidbIl MOBHOI MOeNi CTIMKH Iaci (BpaxoByBanocs
~BIXWIEHHsI CTIMKY B MOTIEPEYHOMY HAMPSIMKY BiJIHOCHO TOYKH 3aKPiILIEHHS).

VY d4erBepTOMY pO3aiai pO3rJsSHyTa 3ajJadya aHajlidy CTIMKOCTI HeTiHIHHOI
MOJIeJi KOJIICHOTO eKIMMaXKy 3 KepOBaHUM KOJICHHUM MOJYJIEM Ha OCHOBI YMCEILHO-
AHAJIITUYHOTO METOAy MpPOJOBXKEHHS II0 JBOM IapaMmerpaM; IpoBe/eHa OIliHKa
aMILTITYyl aBTOKOJUBaHb KOJICHOIrO MOAYNs B obOnacti QuaTepHOl HECTIMKOCTI
NpsIMOJIiHIMHOTO pyxy. Jlo XapakTepHHX MapaMeTpiB, IO BIUIMBAIOTH HA YMOBHU
Oe3nevHoi BTpaTH CTIMKOCTI MPSMOJIHIMHOTO peXuMy pyXy MOJEINi 3 YKOPCTKUM
PYJBOBUM YIIPABIiHHSM, OJA€ETHCS MapaMmeTp KPYTHIBHOI KOPCTKOCTI KOJIICHOIO
MOy JISI.

'V m’stomy posmiii po3BMBaIOTECS Ipado-aHANITHYHME croci6 mo6ynoBu
OipypkamiiHOI MHOXMHHM 1 SKICHI METOAM aHaji3y CTIHKOCTI CTallloHapHUX
PeXUMIB pyXy MOZENi KOJICHOTO eKimaxy 3 JKOPCTKO 3aKpilUIEHHM pPYyJIbOBUM
YIpaBIiHHAM; a TaKOX PO3IJISIHyTa 3MiHa BIACTUBOCTEW IMOBOPOTKOCTI Ha OCHOBI
aHANi3y MOJENi KOJICHOTO eKilMaxy, sIKa BpPaxOBY€ HENIHIMHICTH cun OIYHOro
BiIBEJCHHS; OTpHUMaHa Yy3arajlbHeHa 3alle)XHICTh, IO BHU3HAYAE€ «(KPHUBY
IIOBOPOTKOCT1».

BiporianicTh ycix 1Moj0>keHb i BUCHOBKIB 00yMOBJI€Ha CTPOTiCTIO MEXaHIYHUX
1 ~MaTeMaTM4YHHX IIOCTAaHOBOK 3aJa4, BHMKOPUCTaHHSAM  SIKICHOI  Teopii
nudepeHNiaNbHAX pPIiBHAHB, Teopii Oidypkamil AWHAMIYHHX CHCTEM, Teopil
HEJTIHIMHUX KOJMBaHb Ta y3TOAXKEHICTIO i3 BIIOMUMHE pe3yJbTaTaMH, OTPUMAHUMHU
IHIIMMU aBTOpaMU. Y Ci pe3yJIbTaTh BUKJIAJIEHI SCHO i 4iTKO.

IloBHoTa BHKJAJAeHHS OCHOBHHMX pe3yabTaTiB. OCHOBHI pe3yibraTi
AucepTanii JOCTAaTHbO IIOBHO BUKJIaAeHI y 13 HayKOBHX Mpalisix, cepel sSKux 7
craTedl y ()axOBMX HayKOBHX BUAAHHSX, 3aTBep/pkeHMX MOH VYkpaiuu, 6 poGir y
30ipHMKaxX MaTepialiB 1 Ipalb MDKHApOAHUX HAyKOBHX KoHbepeHmii. 3mict
aBTOpedepary € IIeHTUYHUM /10 OCHOBHHUX MOJOXKEHb TUCEPTALIii.

HaykoBa HOBH3HA OTPHMaHHX pe3yJIbTATIB:

1. Bnepme moOy1oBaHO yTOYHEHI MaTeMaTH4YHI MOJENi KOJICHHX eKimaxiB (3a

paxyHOK y3arajibHEHHs XapaKTEPUCTUK CUIIOBOI B3a€EMOJIil MPYIKHOTO KoJjeca 3

OIIOPHOIO IIOBEPXHEI0) 1 PO3BUHEHUH e(EeKTHBHHM YHMCENLHO-aHaTiTUIHUN
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METOJl JTOCHIIP)KEHHSI JUBEPreHTHUX Ta (raTtepHUX Oidypkalliii craiioHapHUX
CTaHIB MEXaHIYHUX CUCTEM 3 KOYeHHSM.

[IpoBeneHo sKiCHMI aHalmi3 CTPYKTYpH pO30OUTTS (a3oBOi  IUIOMIMHU
TPAaEKTOPISIMU, TpPHU 3MiHI JBOX KEPOBaHUX IapaMeTpiB MOJENi KOJICHOTO
eKinaxy, 3 ypaxyBaHHSIM HalOUIbII 3arajbHUX T'€OMETPUYHUX XapPaKTEPUCTHK
CHWJI BiJIBEJICHHS Ta CTa01II3yFOUYUX MOMEHTIB.

[ToxazaHO MOXJIMBICTH BHUKOPUCTAHHS IBOX MOJEed B3aeMOJil Kojeca 3
ormopHoro moBepxHeto (I. Pokxapa abo M. B. Kengwmma) npu anamisi
aBTOKOJIMBaHb IIMMi B HEJHIWHINA [TOCTAaHOBII; OJEpXKaHO YMOBHU BHHUKHEHHS
aBTOKOJIMBAaHb B QHAIITUYHOMY BUIVISZL NPHU PyCi KOJICHOI 34YiNKH B MPSIMUX i
KPYTOBHUX JIJISTHKAX KOJIii.

Po3rnsiHyTO BIUIMB pI3HUX THUIIB alpoOKCUMAlii HeNMiHIWHUX 3aJIe)KHOCTEH CHII
BIIBeJIEHHST 1 CTaOUTII3yI04Ooro MOMEHTY Ha I1HTEHCHBHICTH aBTOKOJMBAaHb
KOJIICHOT'O MOJTYJISI.

Jucepranis Mae 3aBeplIeHMil XapakTep, SKIiCTh ii OQOpPMIIEHHS BiamoBigae
BCTAHOBJICHUM BHMOTaM.
Jlo po6oTH € AeKibKa 3ayBaskeHb:

L,

ITpononoBanuii B poOOTI HAOMMKEHUM METOX aHali3y aBTOKOJMBAHb 100pe
Y3TOIKY€EThCA 3 pe3yJIbTaTaMU YHCEIbHOTO IHTETrpYBaHHS OCIIHKYBAHMX
Mojened B pasl peanmizaunii Oidypkanii AHgpoHoBa-Xormda, ane Horo
BepH(]iKallisd Ha BEJIUKUX 1HTepBalaxX 3MiHA KPUTHYHOI'O MapamMeTpa IOB's3aHa
3 BEJTUKUM OOCSATOM OOYHMCIICHb.

ITpu anHamisi aBTOKOJIMBaHb KOJICHOI 34inku (puc.3.3 Ha crop. 54) 3a3HaueHO
Ha MOXXJIMBE CIIOTBOPEHHS XapaKTepy aMIUIITYHOI KPHBOI B pa3i HaOIIMKeHO]
anpoKCUMalli 3alle)XKHOCTI CHJ BiABEICHHS, ajie aHami3 i€l cuTyamii He
NOBENIEHUH 10 NPaKTUYHUX PEKOMEHJalil, 1Mo 3a0e3leuyioTh KOPEKTHICTh
KIHI[EBUX Pe3YJIbTATIB.

Y pozgini 3.4.2 yacTWHA OTPUMaHUX ABTOPOM pe3YJIbTATIB, HAa Miil MOV,
MarOTh IPUBATHUM XapakTep, B CHILy cIelu(iqHOro Habopy KOHCTPYKTHMBHUX
IIapaMeTpiB Mozeli (HalpHuKiaj, BACHOBOK 5 Ha cTop.73).

Anani3 piicHux OGidypkamifi Moneni ABOBICHOTO eKilaxy 3 ypaxyBaHHSIM
KiHILIEBOI KOPCTKOCTI KepOBaHOTO MOAyJisi (po3zin 4) mpoBefeHO Ha OCHOBI
YHCEbHO-TE€OMETPHUYHOIO METOly IPOJOBKEHHS IT0 ABOX MapameTpax, 1o He
Ja€ TOBHOI KapTHHM BIUIMBY KOHCTPYKTHBHHX IIapaMeTpiB Ha Xapakrep
HeOe3MeyHoi-0e3nedHoi BTpaTH CTIHKOCTI Ha Mexi o6JacTi CTIHKOCTI B
IIPOCTOPI MapaMeTpiB.

B aBTopedeparti i TekcTi AucepTalii 3ycTpidaroThCsl HETOYHOCTI peaaKIiifHOTo
Xapakrepy: B aBTopedepaTi 3yCTpidaroThCs PpOCIMCHKOMOBHI  iHimianu
LUTOBaHUX aBTOPiB; IS JEAKUX IIapaMeTpiB BHKOPUCTOBYIOTHCS pi3Hi
MO3HAYEHHs] B PI3HUX 4YacTMHAaX poOOTU (KPYTHJIBHA JKOPCTKICTh CTIiHKH,
KOe(]IIIEHT ONOpPY BiJIBEJCHHIO); 3yCTpPiUa€ThCs «aBTOPCHKE» TPAKTyBaAHHS
¢enomenonoriunoi mozmeni 1. Pokapa (mommproe ii Ha BHIIAMOK HeTiHifHOL
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B3aEMOZII KoJleca 3 OIOPHO0 MoBepxHelo). € nesiki onuckw, HalpUKJIaja: Ha
cTop. 12 vortupHagusTHi Psmok 3Bepxy 3amicte “E.B. Pymsnuena” Tpeba
nucatn “B.B. Pymsinuesa”, ua crop. 110 2 npyruit psmok 3HHU3Y He Tpeba
nmucaty “Kues”.
) Bei Bkasani 3ayBaenus mi B JKOMY pasi He 3HXKYIOTh LiHHICTB JucepTarii -
H.O. Benbmarinoi, sika Bukonana na BHCOKOMY HayKOBOMY piBHi.

BucnoBok. 3axaroun ma aKTYallbHICTh  TEMH, HOBH3HY OTPUMAaHMUX
pe3ysbTaTiB, a TAaKOXX HAa OCHOBI OmyOJIKOBaHHX ~aBTOPOM poGot, MoxHa
CTBCp/UKYBATH, LIO IUCeprauiiina po6ota Bemsmarizoi Hatai Onexcannpisau
«biQypxaniitnuit anamisz crifikocTi HemiHiMHIK MEXaHIYHUX CHCTEM 3 KOYEHHSM,
MOJCIIIOIOYMX KOJIICHI eKIMaxKi BIJMOBIa€ BEMOTaM IOJOKEHHS npo «Ilopsimox
TMPUCYIDKCHHS HayKOBUX CTYIHIB | IIPHCBOEHHS BYEHOro 3BaHHS CTapIIOro
HAayKOBOTO  CHiBPOGITHHKA» 100 KAHIHIATCHKIX AMCepTalid, a Ii aBrop
Benpmarina H.O. 3aCJIyroBy€e TNPUCYIDKEHHSA I HayKOBOTro CTYyIICHS KaHIHWaaTa
(hi3nKo-MaTeMaTHYHUX HayK 3a CHelialbHicTIO 01.02.01 — Teopetnyna mexanika.

Odinilinuii ononenr,

Hoxrop disuko-Maremarnynmx HayK, mpocecop,

Jlonenrskuii HanionansHMH yHiBepcuteT iMeni Bacuis Cryca,
MPOBIJHUH HAYKOBHIi CITiIBPOGITHUK R
HAyKOBO-JIOCJIiAHOT YaCTUHH

FO.M. Kononos

3ACRIAYY I0
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