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Pedepar:

1. Inceprauiiina po60Ta NpUCBSY€HA BUBYEHHIO HECTAlliOHAPHUX [TPOLIECIB PyXY PiVHM B TiipaBiiyHiil cucTemi
JIiTakiB i BEpTOJIbOTIB, @ TAKOXX IIPOLIECIB KEPYBAHHS BUIIyCKOM Ta IIPUOMPAHHS 1Iaci JliTaka Ta 0ro 3aKpUjKamu.
OTpuMany Nojaiblni PO3BUTOK iCHYIOYI MOZEJ HeCTalliloOHapHOI Tevil pifHK Ta MPOoLECiB KepyBaHHS JIiTAKOM, a
TaKOX po3p06JieHi IPUHIIMIIOBO HOBi MOJIEJTi OO HEeCTalioHaApHOI Tevii 6y1p6anIkoBoi pinrHu Ta B3aemoii Liei
Tedil 3i CTPyKTypolo. Y IEPIIOMY pO3iJi HaBeAEeHO KPUTUYHUI OIJIS], JITEPATYPHUX JKEPEJ 3TiIHO i3 TEMATHUKOIO
poboTH Y IpyromMy po3ziji po3risiHyTO MaTeEMaTUYHY MOJIEJIb, LII0 OIIMCYE [IPOLeC KePyBaHHS 3aKPUJIKAMU MaJIuX

sitakis. [IpencTaBieHo aHAMITUIHUN PO3B'SI30K, 110 BiANOBigae HesiHIMHIN quHaMilli B3BAEMO MTOB'SI3aHOTO PYXY



LITOKY €JIEKTPOMEXAHIYHOIO MIPUBOAY Ta 3aKpUJIKA JliTaka. [IOpiBHAHHA 13 iICHYIOYMMU JAaHMMU BKa3ye Ha
MIPaBUJIbHICTh OTPUMAaHMX Pe3yJbTaTiB. [I0Ka3aHo, O Pyx WITOKY TiAPOLMIIHAPY ONIUCYETbCS TUM CAMUM
PO3B’I3KOM, 110 Mae Miclie (0AUH i3) Npu rigpoypapi. 3Bifncu BUIIMBAE JIOTIYHUI BUCHOBOK IIPO BaXJIUBICTh
BMBYEHHS HECTAL[ilOHAPHUX TEYill TUIY i PaBJiyHOrO iIMITYJIbCY B TifpPaBIiYHUX CUCTEMAX JITAKIB i BEPTONLOTIB. Y
TPETbOMY PO3[iJi, IepIoMy Migpo3/ii, pO3risiHyTi HeCTalioOHapHi Teyii piguHu B TpybonpoBoaax. ¥ naHiil po6ori
HaBEZ,EHO HOBI 3[100YTKHU, SIK [1J11 HEB'SI3KOTO HAGIMKEHHS, TaK i 3 ypaxyBaHHSIM BHYTPIIIHbOTO B'SI3KOTO TEPTSL.
BHyTpilIHe TEPTS € HE3HAYHUM YCIO[IA, OKPIM TOHKOTO yJAPHOT0 1apy. B Toi >xe yac KOHBEKLis M0JIs1 LIBUAKOCTI
iCTOTHO BILJIMBA€E HA PO3IOAIIM XapAKTEPUCTUK Y TiipaBIivyHOMY yaapi. Y Apyromy mifipo3zisii TPeTbOro po3ainy
POBIJISIHYTO SBUILE TiApaBiyHOrOo yapy B 6yb0aIKoBiil pinuHu. Mozenb ckianaeTbes 3 1BOX AudepeHIialbHUX
PiBHSIHB BiTHOCHO MIBUJIKOCTi IIOLIMPEHHS YIAPHOI XBUJIi Ta 30ypeHb TUCKY, SIKi BUHUKAIOTh BHACJIiZIOK LIbOTO.
YnapHuii imnysisc B 6yJ1b0aMIKOBIN PiivHI He TaKWil KOHLEHTPOBAHUI y IIPOCTOPI SIK Y OJHOPIIHIN. Y 4eTBepTOMY
po3zisi po3pob6iieHa HesliHifHA MOJIesb B3aeMO/Iii HeCTalliOHAPHO] Tedii piiuHU 3i CTPYKTYpOIO Ta 3HaleHi
aHaMITUYHI PO3B'SI3KM CUCTEMU PiBHSIHb, SIKa BifNIOBigae 3a3HaveHil mopesi. HaBemeHo okpeMi BUMTAIKU MOJeJieH,
Iie He BPaXOBYEThCS a00 KOHBEKILisl, a00 B'A3KiCTh. PO3IJIIHYTO y3arajibHEHY MOJIEJb B3a€MOii 6y1b6aKoBOi Teyvii

piguHM 3i CTPYKTYpPOIO. Pe3yibTaTi NOPIBHIOIOTHCA i3 6isIbII IPOCTUMU MOZEJISIMU

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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