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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMeHYBaHHSI IOPHUAUYHOI 0COOM: HauioHanbHuil aepokocMiuHumii yHiBepeuteT im. M.E.
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOpPHK: 73.37

Tema guceprauii:
1. dyHKUiOHATIBHO CTiliKa cucTema cTabinizanii Ta opieHTalii MasorabapuTHOro 6e3IiIOTHOrO JIiTaJbHOTO arnapara

2. The functionally steady system of stabilization and orientation the small-sized aircraft

Pedepar:

1. O6’exT mocmimxeHHs — npouecy QyHKIIOHYBaHHS CUCTEM KE€PYBaHHS Ta Hasirauii MmasorabapuTHUX O0€3MiJIOTHUX
sitanpHUX anapartis (BI1JIA); MeTa BOCHimpKeHHs — MigBUILEeHHS SIKOCTi CUCTeMU OpieHTalii Ta crabinizamii
MaJsiorabapUTHOTO JITaJIbHOTO arapara B MO3aMTaTHUX CUTYALisIX IUIIXOM 3a0e3Me4eHHSs IBOPiBHEBOTO
(YHKLiOHAJIBHO CTIIKOTO KEPYBAaHHS; METOIM [NOCIIIPKEHHSI — METOIY TEOPii aBTOMaTUYHOI O KEPYBaHHsI, TE€OPii
BiZIMOBOCTIMKMX CUCTEM, TEOPii CKJIaAHUX CUCTEM, TEOPii MHOXUH, Teopii rpadis, TEXHIYHOI AiarHOCTUKY, TeOpii
aJITOpPUTMIB; HOBU3HA — BIIEPLIE PO3POOIEHO METO]], BUBHAYEHHSI IapaMeTPiB HaJIalITyBaHHS KePyBaHHS
aepoJMHaMiYHMMU [IOBEPXHSMHU, IKUI 6a3y€ThCsl HA BUKOHAHHI KPUTEPiI0 IPOCTOPOBOT0O KEPYBAHHS JIiTaIbHUM
arnaparom, Mo J03BOJIWJIO B peayIbHOMY Yaci 3a6e3neynT (QyHKIIOHANBHO CTiiKe KepyBaHHS MajorabapyuTHUM
BITJIA 9K y HOMiIHaJIbHOMY PEXMMi, TaK i IpY BUHMKHEHHI [103aIITaTHUX CUTYalill; yIOCKOHAJIIEHO MOJE CUCTEMU

KepyBaHHS MasiorabapuTHuM BIJIA msixoM ypaxyBaHHS BIUIMBY 3MiH a€pOAMHAMIUYHNX XapaKTEPUCTHUK IIPH I1OSIBi



MO3alUTAaTHUX CUTYallili, 110 Ja€ MOXJIMBICTb Yy peaJlbHOMY 4Yaci 3abe3nedyBaTy cTajly cTabijizallio Ta opieHTalio
arapara; JicTaB [IOJabIIOro PO3BUTKY METOJ, CUTYalliTHOTO NTapMpyBaHH4 [103aMTATHOI CUTYallil B HAIIPSIMKY
BUKOPUCTaHHS ABOPIiBHEBUX HAJJIMIIKOBOCTENH, 110 03BOJISE 3a6€31€4YnTH QYHKLIOHAJIBHO CTilIKe KEPYBaHHS
pyxom masnorabaputHoro BITJIA 3a pe3ysibTaTaMu [iarHOCTYBaHH4 i€l cuTyallii; pe3ysibTaTi — OTpUMaHa OCHOBA
17151 CTBOPEHHS IBOPiBHEBUX (PYHKIIOHATBHO CTIMKUX CUCTEM KE€PYBaHHS Ta HaBiranii manorabaputaumu BITJIA, mo
I03BOJISIE€ iICTOTHO MiABULIMTY OKa3HUKU PYHKIIOHAJIBHOI CTIMKOCTI iCHYIOUMX MajlorabapuTHUX 6e3I1iI0THUX
KOMILJIEKCIB Ta TUX, IO IIPOEKTYIOTLCS; CTYIiHb YIIPOBaIKEHH — BlpoBagKkeHo y HBIT XAPTPOH-APKOC, y TOB
«JlocnigHUI LEeHTp UMBIILHUX IIPOEKTIB», y HallioHaIbHOMY a€pOKOCMIYHOMY yHiBepcuTeTi iM. M. €. JKyKoBCbKOTo
«XAl»; rany3b BUKOPHCTaHHS — CUCTEMU KepPYBaHHS MasiorabaputHumu BITJIA.

2. Object of research - processes of control systems operation and navigation of small-sized unmanned aerial
vehicles (UAV); the aim of research - to improve the system of orientation and stabilization of small-sized aircraft
in emergency situations by providing two-level functionally stable control; research methods - methods of theory
of automatic control, the theory of fault-tolerant systems, the theory of complex systems, the theory of sets, graph
theory, technical diagnostics, theory of algorithms; novelty - the method of determining the parameters
configuration control aerodynamic surfaces based on aircraft performance criteria has been development, that
enables to provide functionally stable control of small-sized UAV both in nominal mode and in the event of
extraordinary situations; the model of small-sized UAV control system has been improved by the impact of
changes in the aerodynamic characteristics of the appearance of abnormal situations, enabling real-time to ensure
a sustainable stabilization and orientation of the device; further development of the method of situational parry an
extraordinary situation in the direction of the two-level redundancy has been taken, that ensures stable motion
control functionality of small-sized UAV on the results of diagnosis of the situation; results - got the basis for the
creation of two-level functional-stable navigation and control systems of small-sized UAV, which allows to
increase significantly the functional stability of both existing small-sized unmanned systems and those that are
being projected; the degree of implementation - have been implemented in the SPE “HARTRON-ARKOS”, in the
LLC "Research center of civil projects”, in the National Aerospace University "KhAI"; the field of use - small-sized
UAV control systems.
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