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AHHOTaumA. B cTaTbe npeacTaBfieH NoAxo4 K CHUXKEHUIO BEPOATHOCTU PasBUTHA
aBapui, BbI3BaHHbIX COMETAHUAMM OTHOCUTESIbHO HEOMAaCHbIX MO OTAEbHOCTU COObITUI
PasMYHOIo MPOUCXOMOEHUA NPY IKCMTyaTaLMmU FparkAaHCKMX 6eCnMNOTHBLIX aBUALMOHHBIX
cucteM. 060CHOBLIBAETCA aKTyalbHOCTb 3aABJIEHHOW NPobieMbl, UCMONb3YIOTCA OTKPbIThIE
oduuManbHble [OKYMEHTHI, perfiaMeHTupyioLne 061acTb NPUMEHEHUA FparAaHCKUX
6eCcnuNoTHBIX aBUALMOHHBIX cucTeM. [IpoBOAUTCA CUCTEMHBIVM aHaNM3 OCHOBHbLIX Fpymnn
TEXHUYECKUX U IKCMIyaTalUOHHBIX HapyLUeHWI, MPUBOLALLMX K KPUTUHECKUM peruMamM
paboTbl. B naHHoi paboTe npefanaraeTcA HoBas BapuaLMA NoCTaHOBKM 3a4a4u yrnpaBfieHna
npedynperxaeHneM aBapuinHbIX KOMbUHaLMUIA cobbITUIA, GopMynupyeTca obLLMiA Noaxon
K peLLleHuIo 3TOM 3afauM Ha pasfiyHbIX MHTepBanax BpeMeHu yrnpaenerus. [na peleHua
3a[a4v UCnosib3yloTCA MoAes U JIOrMKO-BEPOATHOCTHOIO aHanm3a 6esonacHocTy. Mpoueccel
pa3BUTMA aBapUIHbLIX KOMBUHALMIA COBLITUI NpeaJiaraeTcA MOAe/IMPOBaTh C UCTI0Tb30BaHNEM
[lepeBbeB 0TKA30B, YYUTHIBAIOLLMX KaK COObITUA, CBA3AHHbIE C TEXHUYECKOM U MPOrpaMMHOM
NPUpPOAOIM BO3HUKHOBEHWA, TaK U COOLITUA BHelHeW cpefbl U cObbITUA, CBA3AHHbIE
C YyenoBeyeckuM daKTopoM. BbibMpaemasa rnybuHa geKOMMO3ULUK MPU NMOCTPOEHUU
[lepeBbeB npearnosiaraeTcaA A0BOIbHO 60/bLLON AJ1A TOro, YTO6bl MOMHO 6bINI0 NPEANOUTE
KOHKPEeTHbI Habop [0CTAaTOYMHO NPOCTLIX U JTAKOHWYHbBIX OeMCTBMIA Mo NapMpoBaHuUio UK
npenynperaeHunio oTaesbHbIX COBbITUI, COCTABMALLMX NOTEHLMabHbIE aBapuiiHble
KOMBUHALMU. MUHKMMasbHBIE CeYeHUA paccMaTpuBaeMblX AepeBbeB NpeAcTaB/AoT cocTaB
aBapuiiHbIX KOMBUHaLWI COBLITUIA, @ MYTHU yCnelwHoro GpyHKLMOHMPOBaHWA AAI0T BapUaHThl
npeaynpeXaeHna paccMaTpmBaeMblix aBapuid. Mpu aToM nof NpenynperaeHUeM asapum
MOHMMaeTcA NpefoTBpaLLeHMe XoTA 6bl 0AHOr0 CObLITUA, BXOAALLEr0 B ee pacCMaTpUBaeMblit
cueHapuit. Mcnonb3oBaHue nyTel ycnewHoro ¢pyHKLUMOHUPOBaHNA NO3BONAET onpedenaTb
ynpaensioLLe BO34eNCTBUA 41A NpeaynperAeHWs 3a4aHH0ro MHOXKecTBa aBapuid. CornacHo
npepsiaraeMoMy afiropuTMy AJ15 3TOro Bbi6MpaeTCA MHOMECTBO COObITUI, NepeceKatoLee
MUHUMa bHble CeYeHUA B UX JOMOSIHEHUM [0 paccMaTpuBaeMbIX aBapuin. PaccmaTtpuBaeTca
npvMep NpUMeHeHUA pe3ynbTaToB paboThbl.
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Abstract. The article presents an approach to reducing the likelihood of accidents caused by
combinations of individually relatively harmless events of various origins during the operation of
civilunmanned aircraft systems. The relevance of the stated problem is considered, as well as
an overview of the available official documents regulating the field of application of unmanned
aircraft systems. These systems are considered from the point of view of the control object,
the main groups of technical violations leading to undesirable behavior are listed. In this work,
we propose a new variation of the formulation of the control problem of preventing emergency
combinations of events, and formulate a general approach to solving this problem at various
control time intervals. Considering that accidents are caused by certain, individually non-
dangerous basic events that occurred in a certain sequence, it is necessary to establish links
between them and identify possible combinations. A logical-probabilistic safety analysis is used
to depict the relationship between accidents and events. It is proposed to model the processes
of development of emergency combinations of events using failure trees that take into account
the events of the system and the external environment. The minimum tree sections represent
emergency combinations of events, and the ways of successful functioning provide options for
preventing the accidents under consideration. The selected depth of event decomposition in
the construction of a set of basic events is assumed to be large enough so that a specific set of
fairly simple and concise actions can be proposed to fend off individual events and reduce the
probability of an accident to acceptable values. A generalized algorithm of actions is proposed to
prevent the development of emergency combinations of events. An example of the application
of the results of work in the periods of preparation for flights is considered.
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ctBy P® pazpaborarh u 3amycTuTh Ha-
LUOHAJIBHBIN MPOEKT 110 Pa3BUTHIO OECITHIIOT-
HbIX aBuaroHHbIX cucteM (BAC) [1]. Ucnosns-
3oBanue bAC B Hacrosilee BpeMs ABISIETCS
MHUPOBBIM TPEHJIOM, 1 aKTUBHOE BHEJIPEHHE Ta-
KHX CHCTEM — HEOOXOMMOE yClloBUE obecrie-

YEeHUs1 KOHKYPEHTOCIIOCOOHOCTH IOCYIapCTBa.
Cerognst BAC rpaxaanckoro HazHayeHUs [2]
LIMPOKO IPUMEHSIOTCS B CEJILCKOM XO35IICTBE,
MIPOMBIIIJIEHHOCTH, TPAHCTIOPTUPOBKE TPY30B,
Te0/Ie31H, TIPH JIMKBUIALIUH YPE3BbIYaliHBIX CH-
Tyalyil ¥ Py pelIeHnH OpyTrux 3aaad [3, 4].
C yderoMm pocTa yucia U CTOUMOCTHU HUC-
nosb3yemMbix BAC cTaHOBUTCS 0COOEHHO BaXK-
HBIM 00€CTICYNTh X Oe3aBapHuiiHyto padory [S].
[Nockoneky BAC (hyHKIMOHUPYIOT B cHCTEME

MHCprMEHTaHbeIe cpeactsa B Mogenu n MeTogmkm
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