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InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOpPHK: 27.21.21

Tema gucepranii:
1. TeomeTpuyHe MOJEJIOBaHHS €JIINTUYHUX AiNISTHOK (Pa30BUX IOPTPETIB KOJIMBAJIbHUX CUCTEM IIPU BU3HAYEHH] iX

obJiacTen CTiM-KOCTI.

2. The Geometrical design of elliptic areas of phases portraits of the oscillating systems at determination of their
areas of stability.

Pedepar:

1. O6'exT - reoMeTpPUYHI IPOSIBU CTIMKOCTI KO-JIMBAaHb MEXaHIYHMX CUCTEM i3 3aCTOCYBaHHSIM iX (pa3o-BUX
[IOPTPETiB; MeTa - PO3pobKa rpadoaHaNliTUIHOrO CI1I0CO0y BUSIBIEHHS Ha ()a30BOMY ITOPTPETi KOJIMBab-HOI
CHCTEeMHU CiM' criipasienofibH1X KPUBUX, KOXKHA 3 IKMX alIPOKCUMYETHCS €J1iIICOM 3 [TOAAJbIIMM BUOOPOM €eJIIICcy
MAaKCHMMAaJILHOI IO, SIKUH MOTiM BUKOPUCTATH [1J11 aBBTOMAaTM30BAHOTO KEPYBaHHS KOJIMBAJIbHOIO CUC-TEMOIO 32
KpUTepieM He BUXOLy ii 3 06J1aCTi CTIMKOCTi; MeToau - Teopis audepeHLiaTbHIUX PiBHSIHD Ta 00YNC-JII0BAIbHOI
MaTeMaTHKU, €JIEMEHTH TEOPii KOJIMBaHb, IMHAMIYHMAX CUCTEM Ta 06YMCIIIOBAIbHOI MATEMATHKH, 8 TAKOXK €JIEMEHTU
KOMIT'IOTEPHOI aHiMaliiiHoi rpadiku y cepefoBulli MaTeMaTUYHOro Ipouecopa Maple; Teope-TU4Hi Ta IPaKTU4Hi
Pe3yJIbTaTH - PO3POO6JIEHO CIIOCi6 anpokcuMmalii esincamu cripanenonioHux ¢Ga3oBUX KPU-BUX KOJIUBATbHUX

CHCTEM 32 JOTIOMOTOI0 TIEPEHECEHHS 10 IIPOCTOPY NIapaMeTPiB 3 BU3HAYEHHSIM €JIiICa MaKCHU-MaJIbHO] MJIOI;



PO3pO6JIEHO CNOCIO ONHUCY eJlirca 3ara-JIbHOTO MOJIOKEHHS 3 LIEHTPOM B II0YATKy KOOPAMHAT 32 KOOpAUHATAMU
[10T0 TOYOK JOTUKY 3 KOOPIMHATHOI PaMKOIO; BIOCKOHAJIEHO CIIOCi0 eliNTUYHOI JJoKai3alii cTifikoro ¢poxyca
IvdepeHLiaTbHYX PiBHSIHB; HAlaHO BapiaHTU anapaTHoi peasisallii cucTeMu KepyBaHHS 3 JaTYMKaMy 3MiHU KyTa
Ipendy Ta MBUAKOCTI PUCKAHHS [1JIs1 CyJIHA Ha IOBITPsIHIN NOAYIIL; HAYKOBA HOBU3HA - B POOOTi OEP>KaHO HOBE
PO3B's13aHHS HAYKOBO-TIPAKTUYHOI 3a/1a4i JIoKasi3auii esincom Ha pazoBomy NOpPTPeTi AU epeHLiaTbHOrO PiBHSHHS
KOJIMBAJIbHOI CUCTEMH CTIMKOTrO (POKyCa LUISIXOM BUSIBJIEHHSI OOME->KYI04Oro eJlifca, 06paHoro cepesi MHOKUHU
€eJIIICIB, 10 allPOKCUMYIOTh 301KHi B 11ei1 (poKyc criipanenoioHi ¢pa3oBi KpuBi, SKi BUSIBJIEHI 32 JOIIOMOI0I0
KOMII'FOTEPHOI aHiMaljii 3a71€;KHO Bif 3MIHU [JOMIHYI04O-TO [TApaMeTPa; CTYIIiHb BIIPOBA/IKEHHS - BIIPOBAKEHO Ha
[TpunynubKOMy 3aBO/i ITPOTUIIOKEKHOTO i CIelialb-HOr0 MallMHOOYAyBaHHS [IpY IIPOEKTYBAaHHI aBapiliHO-
PATYBaJIbHUX 3aC006iB NigBuleHoi npoxigHocti cepii CIIII, Ta y HaByasnpHU polec Kadenpu iHKeHepHOi Ta
aBapifHO-PATYBaJIbHOI TexHikM Y113 Ykpainu; cepa BUKOPUCTAHHS - TEOMETPUYHE MOJEIIOBAHHS (Pa30BUX

KpUBUX 3a HAIl€pen 3aJaHUMU IMTOYaTKOBUMU YMOBaMU I1pU l'IpOeKTy'BaHHi Cy€H CKET'OBOI'O TUILY.

2. The Object - a geometric manifestations to stability of the fluctuations of the mechanical systems with using
their phase portrait; the purpose - a development graphoanalitic way of the discovery on phase portrait of the
oscillatory system to families spiral crooked, each of which is aproximated by ellipse with the further choice of the
ellipse maximum area, which is used for automatic management oscillatory system on criterion not output it from
area of stability; the methods - a theory of the differential equations and computing mathematicians, elements to
theories of the fluctuations, dynamic systems and computing mathematicians, as well as elements computer
animation graphs in ambience of the mathematical processor Maple; theoretical and practical results - is designed
way to aproximations ellipse spiral of the phase crooked oscillatory systems by means of moving in space
parameter with determination of the ellipse maximum area; the designed way of the description of the ellipse of
the general provisions with the centre at the beginning initially coordinates on coordinate its point osculations
with coordinate frame; the advanced way to elliptical localization of the firm focus of the differential equations; the
presented variants to hardware realization managerial system with sensor of the change the corner of the driftage
and velocities pric-kanus for hovercraft; scientific novelty - in work is received new decision scientifically-
practical problem to localizations by ellipse on phase portrait of the differential equation of the oscillatory system
rack focus by by discovery limiting ellipse, chosen amongst ensemble ellipse, which aproximate reconverging in
this focus spiral phase curves, which are revealled by means of computer animation depending on change the
dominant parameter; the degree of the
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