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Pedepar:

1. Incepranifina po60Ta IPUCBIYE€HA BUBYEHHIO HECTALliOHAPHUX ITPOLIECIB PYXY PiJMHU B riipaBilivyHiil cucTemi
JIiTaKiB i BEPTOJIBOTIB, @ TAKOXK MPOLIECIB KEPYBAHHS BUILyCKOM Ta IPUOMPAHHS 1IACi JliTaka Ta MOro 3aKpUJIKAMU.
OTpuMany NojaibIINA PO3BUTOK iCHYIOYI MOZEJIi HECTALliOHAPHOI Tevil pijHM Ta MPOLECiB KepyBaHHS JIiTAaKOM, a
TaKOXX po3p006JieHi IPUHIMIIOBO HOBI MOJIEJIi OO HECTallioHAPHO] Teyvii Oys1b6alKoBOi PiiuHU Ta B3aeMoii Liiei
Tedil 31 CTPYKTypoI0. Y NePIIOMY PO3AiJi HaBeAeHO KPUTUYHUI OIJIAL, JITEPATyPHUX AKEPEJ 3riIHO i3 TEMATHUKOIO
po6oTu Y npyromy po3pijii po3risiHyTO MaTeMaTU4HYy MOJIeJIb, 0 OIMCYeE NPOLEC KEPYBAaHHS 3aKPUJIKaMU MaJInX
sitakis. [IpencTaBieHo aHaMITUYHUE PO3B'SI30K, 110 BiANOBifae HeiHIMHIN JUHaMilli B3aEMO MOB'SI3aHOTO PyXy
LITOKY €JIEKTPOMEXAHIYHOIO MIPUBOY Ta 3aKPUJIKA JliTaka. [IOpiBHAHHS 13 ICHYIOYMMU JAaHMMU BKa3ye Ha
[IPaBUIbHICTb OTPUMAHUX Pe3ybTaTiB. [IoKa3aHo, 110 PyX WITOKY TiAPOLMUIIHAPY ONUCYETLCS TUM CAMUM

PO3B’I3KOM, 110 Mae Miclie (0auH i3) npu rizpoypapi. 3Bifncu BUIIMBAE JIOTiYHUI BUCHOBOK IIPO BaXKJIUBICTD



BUBYEHHS HECTALliOHAPHUX TEYill TUILY TigpaBJIidYHOro iMITyJIbCY B ripaBiYHUX CUCTEMAaX JIiTaKiB i BEPTOJILOTIB. Y
TPeThOMY PO3ZiJi, MepomMy MiApo3Aii, po3rsHyTi HecTalioHapHi Tedil piguHu B TpyboIipoBoaax. Y naHiil po6oTi
HaBeJIeHO HOBi 300YTKHY, 5K 711 HEB'SI3KOTr0 HabJIV>KEHHS, TaK i 3 ypaXyBaHHSIM BHYTPILIHbOTO B'SI3KOT'O TEPTSI.
BHyTpilllHE TEPTH € HE3HAYHUM YCIOAU, OKPIM TOHKOTO yIApHOTO 1apy. B TOM Ke Yac KOHBEKLis I10JIs1 LIBUIKOCTI
ICTOTHO BIIJIMBA€E Ha PO3IOJIIN XapaKTEPUCTUK Y TiApaBIiYHOMY yaapi. Y ApyroMy mifpo3piii TpeTboro po3miny
POBIJISIHYTO SIBUILE TipaBiliyHOro yapy B 6ysb0alKoBiil pinuHu. Mozesb ckianaeTbes 3 1BoX AudepeHialbHUX
PiBHSIHB BiTHOCHO MIBUJIKOCTi IIOLIMPEHHS YIAPHOI XBUJIi Ta 30yPeHb TUCKY, SIKi BUHUKAIOTh BHACJIiZOK LIbOTO.
YnapHuil iMnysbc B 6yb0aIIKOBI PiyHi He TaK1i KOHLEHTPOBAHUI Y IPOCTOPI K y OJHOPIiAHINA. Y yeTBepTOMy
po31ini po3pobseHa HesliHiliHa MOoiesIb B3aeMOIi HecTallioHapHOi Tedii pifHU 3i CTPYKTYPOIO Ta 3HakieHi
aHaMITUYHI PO3B'SI3KM CUCTEMU PiBHSIHB, SIKa BifNIOBifae 3a3HaveHill mozesi. HaBemeHo okpeMi BUMaAKU MOJieJiel,
Jie He BPAaXOBYEThCS a00 KOHBEKILif, a00 B'A3KiCTh. PO3IJIIHYTO y3araJbHEHY MOJIEJb B3a€MOZii OyIb6alKoBOi Teyvii

pinnHuU 3i CTpyKTYypo0. Pe3ybTaT MOPiBHIOKTHCS i3 6ibL IPOCTUMU MOAEJISIMU

2. The dissertation is devoted to the study of non-stationary processes of fluid motion in the hydraulic system of
aircraft and helicopters, as well as the processes of controlling the release and retraction of the aircraft landing
gear and its flaps. Using theoretical physical and mathematical methods, existing models of unsteady fluid flow and
aircraft control processes have been further developed, and fundamentally new models of unsteady bubbling fluid
flow and the interaction of this flow with the structure have been developed. The first chapter provides a critical
review of the literature according to the topic of the work. In the second chapter a mathematical model describing
the flap control process of small aircraft is elaborated. An analytical solution corresponding to the nonlinear
dynamics of the interconnected motion of the electromechanical actuator rod and the aircraft flap. Comparison
with existing data, which indicates the correctness of the obtained results. It is shown that the motion of the
hydraulic cylinder rod is described by the (one of) same solution that occurs during hydraulic shock. That results
into a logical conclusion about the importance of studying unsteady flows of the hydraulic impulse type in the
hydraulic systems of aircrafts and helicopters In the third chapter, first section it is considered the unsteady flow
of liquid in pipelines. This work presents achievements both for the inviscid approximation and taking into account
internal viscous friction. Internal friction within is insignificant almost everywhere except for thin shock layer. At
the same time, the convection of the velocity field significantly affects the distribution of characteristics in the
hydraulic shock. In the second section of third chapter the phenomenon of hydraulic shock in a bubble liquid is
considered. The model consists of two differential equations regarding the speed of shock wave propagation and
pressure disturbances that arise as a result. The shock pulse in a bubbly liquid is not as concentrated in space as in
a homogeneous one. In the fourth chapter it is developed a nonlinear model of the interaction of unsteady fluid
flow with a structure and analytical solutions of the system of equations that corresponds to the specified model
are fond. A generalized model of the interaction of the bubbly flow of liquid with the structure is considered. The
obtained results are compared with simpler models
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