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KIIACU®IKALIA TA XAPAKTEPUCTUKA OCHOBHUX 3AI'PO3 1
PUA3UKIB I YAC BUKOHAHHS BOMOBUX 3ABJIAHb
BE3IIJIOTHUMMU JIITAJIbBHUMU AITAPATAMMU «DEEP STRIKE»

Anomauia. Y me3ax po3ensaHymo 0CHO8HI epynu 3a2po3 i pusuKie, wo NomeHyiiHo
MOACYMb BUHUKAMU NIO 4aAC BUKOHAHHA 3A80aAHb DE3NINOMHUMU TTMATLHUMU ANAPAMAMU
«Deep Strikey. 3anpononosano kracugixayiro 3acpo3 3a MexHiUHUMU, HABIeAYIUHUMU,
iHopMmayitiHumMu,  eneKMmpPOMASHIMHUMU, MeMeOopPONIO2IUHUMY, OPSaAHI3AYIUHUMU  Ma
iHwumu paxmopamu. Busnaueno 36'a30K Midc NOMEHYIUHOW 3a2po3010, IMOGIDHICTIO
BUHUKHEHHA HebesneuHoi noodii ma cmynenem msaxckocmi ii Hacniokie. OOTpyHmMOBAHO
OOYINbHICMb KOMNJIEKCHO20 NiOX00Y 00 OYIHIOBAHHS MA YAPAGIIHHA PUSUKAMU NIO Yac
excnyamayii 6e3nilomHux asiayitHux KOMNIEKCIs.

Knrouoei cnoea: oOesninomnuti nimaneHui anapam, bnJlA, 6Oe3ninommuuii
asiayilinull KOMIIEKC, 3a2po3d, PU3UK, OYIHIOBAHHA PUSUKIE, De3neKa No1bomis.

Abstract. The paper considers the main groups of threats and risks that may arise
during the performance of missions by «Deep Strike» unmanned aerial vehicles. A
classification of threats according to technical, navigational, informational,
electromagnetic, meteorological, organizational and other factors is proposed. The
relationship between a potential threat, the probability of a hazardous event and the
severity of its consequences is determined. The expediency of an integrated approach to
risk assessment and management during the operation of unmanned aircraft systems is
substantiated.

Keywords: unmanned aerial vehicle, UAV, unmanned aircraft system, threat, risk,
risk assessment, flight safety.

CyuacHe cepelloBHIIE 30pOHHOTO POTUCTOSHHS € aKTHBHUM I'€HEPaTOPOM HOBHX
NPOSIBIB BOEHHOT HAYKH, IO CTOCYIOTBCS YCiX ii KaTeropiit: 30posi, MPHHIUIY, TAKTHKA,
criocobu 1 MeToau O0oHoBHUX [iH. OXHUM 3 OCOOJIMBUX TIPOSIBIB POCIHCHKO-YKpaiHCHKOT
BifHM € MacoBe 3aCTOCYBaHHS 0€3MiIOTHHX JitanbHUX anapatiB (BrJIA) 3 mupoxum
CIICKTPOM 3aBJIaHb 1 CIIOCO0IB 1X BUKOHaHHA. OCOOIMBE MiCIle B KOHIICTIIIT NIEPEHECCHHS
BilfHM Ha TEPUTOPIIO KpaTHU-arpeCOPKH MOCi1atoTh yaapHi pa3osi briJIA, siki y BilicCbKOBHX
koJsiax Ha3Banu Deep Strike.

Po3BUTOK O€3MIIOTHUX TEXHOJIOTIH JJs JANbHBROIO BOTHEBOTO BIUIMBY Ha
NPOTHBHUKA Ta PI3HOMAHITTS OOHOBHX YMOB iX €KCIUTyaTallii 3yMOBIIOIOTh IiJIBUIICHHS
BAMOT JI0 CTiHKOCTi, HaJilHOCTI Ta Oe3meku (yHKIioHYyBaHHS Iux brJIA, oco0xmBO
NPOTATOM TOJILOTY Ha BOpOXKil Tepuropii. [1ix yac BukoHaHHs 6oioBUX 3aBaaHb BriJlIA
3a3HAIOTh  BIUIMBY  CYKYIHOCTI  TEXHIYHHMX, HaBIralliiHUX, METEOPOJIOTIUHUX,
€JIEKTPOMArHiTHUX Ta opraHizauiiiHux ¢akropiB. CyKyNHICTP IUX YHHHHUKIB MOXe
MPHU3BOJIUTH 10 3HWKEHHS €(PEeKTUBHOCTI (YHKIIOHYBaHHS OE3IMIJIOTHOI CHUCTEMH Ta
3pOCTaHHS HIMOBIPHOCTI 3pUBY BUKOHAHHSI 3aBJJaHHS 32 IPU3HAYCHHSIM.

VYpaxoByroun 3a3HayeHe O0coOJMBOI yBarm mMorpedye AOCHiIKEHHA 3arpo3 i
PH3HKIB, 1110 MOTEHUIKHHO MOXKYTb BUHUKATH T11J1 4aC BUKOHAHHS 3aBAaHb yaapHumu briJIA
Deep Strike, ix knacugikaris Ta mouryk nuisxiB 3aro0iranHs.

TumoBo, no cknaxy BnAK Bxomsre — 0e3miIoTHE TOBITPSHE CYJHO, MYHKT
JUCTaHIIIMHOTO MiJIOTYBaHHs, HEOOXiHI JIiHIT KepyBaHHA 1 KOHTPOJIIO Ta iHIII €JIEMEHTH.
TakuM YHHOM, HAJIIHICTh BUKOHAHHS IIOCTABJICHOTO 3aBJIaHHS 3yMOBIIOETHCS HE JIMIIE
JILOTHO-TAKTUYHUMH XapaKTEPUCTUKAMU JIITAIbHOIO arapata (JIA), a # y3ro/pkeHicTio Ta
e(eKTHBHICTIO (PYHKIIOHYBaHHS BCiX CKIaJOBUX KOMILIEeKCy [1].

VY mporieci aHanizy 3arpo3 JOLIIBHO YiTKO PO3MEKOBYBATH MOHSTTS «3arpo3ay» Ta
«pU3MK». 3arpo3y MOXKHA PO3IJISAATH SK OMKMC CaMol HEraTHBHOI MOJii, TOMAI SIK PHU3UK
ONKCYE MPUYMHY BUHUKHEHHS Ta TSOKKICTh 11 MOTEHIIHHMX HAcHiAKiB. BiamosigHo
CIIOYATKY 3IMCHIOEThCS ieHTU(IKAIS HeOe3IeK, MICIS YOro OIiHIOITHCS IMOB'I3aHi 3



HUMH PU3WKU T4 BCTAHOBIIOIOTHCS 3aX0H IIONO iX 3HWKEHHS [2]. ['onoBHI 3arpo3u mix
yac excruryaranii ynapaux bnJIA «Deep Strike» qomineHo NOAUIAIOTE HA TaKi TPYIH:

1. Texniuni 3aeposu. BimMoBu abo HecmpaBHOCTI cmiioBoi yctaHoBku (CVY),
CHCTEM EJEeKTPOKUBIIEHHS, OOpTOBOTO 0OJaJHAHHS, CHCTEM KEpyBaHHS Ta IHIINX
enemenTiB brAK. TexHiuHa HECHpPaBHICTH MOXKE IPHU3BECTH IO YaCTKOBOI ab0 MOBHOL
BTpaTH (PYHKIIOHAILHOCTI OKPEMOI CUCTEMH Ta, SIK HACII0K, 10 3HIKCHHS HMOBIPHOCTI
YCIILTHOTO BUKOHAHHS MIOCTABJIEHOTO 3aBJaHHSI.

2. Hasicayiuni 3aeposzu. HanmiliHICTh BHKOHAHHS TIOJNBOTY 3HAYHOIO MIpPOKO
3aJIeKUTh BiJl PYHKIIOHYBaHHS HaBiraiifHOTO 3a0€3MeUeHHs Ta CBOEYACHOTO OTPHUMAaHHS
i oOpoOyienns iHdopmarii. [lopymeHHst TOCTOBipHOCTI a00 JOCTYIMHOCTI HEOOXiTHOT
iHdQopMarlii CTBOPIOE pPW3WK 3HWKEHHS TOYHOCTI HaBiramii, BTpaTH CHTyalliitHOi
0013HAHOCTI Ta BIIXWJICHHS BiJ BU3HAUCHUX ITapaMEeTPiB BUKOHAHHS 3aBIaHHS.

3. EnexmpomacHimui 3a2po3u. CepenoBuiie 3aCTOCYBaHHs bnAK
XapaKTePU3YETHCSI MOXKIIMBICTIO BUHUKHEHHS E€JICKTPOMATHITHUX IEPEIIKO]] Ta BIUIUBY
3aco0iB pamioenekTpoHHOi 60poTEoH (PEDB). Taki hakTopn MOXKyTh HETATUBHO BILTUBATH
Ha (YHKIIOHYBaHHS KaHaNiB 3B'A3KYy, HaBIramifHOro Ta IHIIOTO EJIEKTPOHHOTO
oOnamHaHHs. Y HaBYAIBHIN JiTepaTypi 3 eKCIUTyaTalii Oe3MiJIOTHUX KOMILIEKCIB OKPEMO
PO3TIAAAOTECS  OCOONMMBOCTI (DYHKIIIOHYBaHHA KOMIUIEKCIB B yMOBax 3acTOCYBaHHSA
3aco0iB PEB [3].

4. Memeoponoeiuni 3aepo3u. HecupusaTINBI OTOHI YMOBH, 30KpeMa CHJIbHHIMA
BiTEp, OMaanu, OOMeXeHa BHAUMICTh, TEMIIEPATYPHI (PaKTOPH Ta iHIII MPUPOIHI SBHIIA.
Ixmiit BnmuB Moke 3MiHIOBaTH yMOBH ekcmutyaTamii I1C, moripmyBaTé cTaGiibHICTH
MOJILOTY Ta CTBOPIOBATH JIOJJATKOBE HABAHTAXKEHHS Ha CHCTEMH.

5. Opeanizayiini 3aeposu. Henoniku T1uiaHyBaHHs, MiJTOTOBKH, OpraHizarii
BUKOHAHHS 3aBJIaHHS, TEXHIYHOTO 00CITyTOBYBaHHS Ta KOHTPOJIIO CTaHy KoMIuiekcy. HaBiTe
3a HANeKHUX TeXHIYHMX xapaktepuctuk bIIJIA opranizamiiiHi HEZONIKH MOXKYThH
MIPU3BECTH 0 BUHUKHEHHSI JOAaTKOBUX PU3HUKIB.

6. 3aeposu, nog'szani 3 modcvkum paxmopom. IloMunku oneparopa abo IHIITHX
YJIeHIB eKilaky MOXYTh BUHUKATH Ha Pi3HUX €Tamax MiArOTOBKH Ta BUKOHAHHS MOJIBOTY
(mOMUIKU CHpUHAHATTS iHOpMAaIlii, OLIHIOBaHHS OOCTAaHOBKH, MPUHHSATTA pIllIeHb a0o
BUKOHAHHS BCTAHOBJICHUX TPOLIEAYD).

1. 3azposu, nos'szani 3 npomuodicio npomusHuka. BUKOHAHHS 3aBIaHb YIAPHUMH
brJIA BinOyBaeThcsi B yMOBaxX 3acTOCYBaHHS IPOTHBHUKOM 3ac00iB BHUSIBICHHS Ta
OPOTHIl MOBITPSHHUX Hijeld. Y pe3ylbTaTi BUHHKAE KOMIUIEKC PHU3HKIB, MOB'I3aHUM i3
MOJJIMBICTIO TOPYIICHHSI (PYHKI[IOHYBaHHSI cucTeMHu, BTpatu brJIA abo HeBUKOHaHHS
0010BOTO 3aBIaHHS.

3arpo3u Ta pU3NKU MarOTh KOMIUIEKCHHUH XapakTep. OnHa HeOe3neuHa MoAist MOXKe
OyTH pe3ynbTaTOM OJHOYAcHOI Iii JAeKkinbkox (akropiB. TexHiuHAa HeCHpaBHICTH Y
MOETHAHHI 3 HECTIPUSATIMBUMH 30BHIIITHIMU YMOBaMH MOK€ ICTOTHO 301 IbIIINTH 3aralIbHUH
PH3MK HEBUKOHAHHS 3aB/IaHHA. TOMy OILIHIOBaHHS OKpeMHX (akTopiB Oe3 ypaxyBaHHS iX
B3a€MHOTO BIUIMBY MOe OyTH HepocTaTHIM. CyTTEBOTO 3HAYCHHS HA0YBa€ KOMITIEKCHUHT
XapakTep OLIHIOBaHHS. PU3MK JOIIIBFHO PO3IISIaTH HE SK MOCTIHHY XapaKTEepUCTHKY
brJIA, a sk BenM4MHY, 10 3MIHIOETHCS 3aJIEKHO BiJl TEXHIYHOTO CTaHy KOMIUIEKCY, YMOB
MOJILOTY, PiBHA iH(OpPMAIifHOTO 3a0e3eueHHs, MATOTOBKH MePCOHATY Ta 30BHIIIHBOTO
cepeloBuIlia. YMpaBIiHHA pPU3MKAMKU Mae€ IiependadaTd iX IOCTiIMHE BHSBICHHS,
OLIIHIOBAaHHSI T KOHTPOJIb.

[IpoBenennii ananiz Aae migcTaBd Kiacu(ikyBaTH OCHOBHI 3arposu I 4ac
BUKOHaHHS 3aBiaHb ynapHumu bBriJIA Deep Strike Ha TexHiuHi, HaBiramiiiHi Ta
iH(pOpMalliliHi, eNeKTPOMAarHiTHI, METEOPOJIOTIYHI, OpraHi3aiiiiHi, TOB's3aHi 3 JIFOJCHKIM
(bakTOpOM, a TAKOX 3arpO3H, 3yMOBJICHI IPOTUAI€I0 TPOTUBHUKA.

BcraHoBiieHo, 1110 pU3MK HEBUKOHAHHS 3aBAaHHS (POPMYETHCSI HE JIUIIE OKPEMOIO
3arpo300, a Pe3yNbTaTOM B3aeEMOJIl KiTbKOX (akTopiB. 3 Orjsmy Ha 3a3HadYeHe —
e(eKTHBHE YNpaBIiHHS PU3MKAMU Ma€ IPYHTYBAaTHCS Ha CUCTEMAaTW4HIN ineHTudikarmii
HeOe3MeK, OI[iHFOBaHHI WMOBIPHOCTI iX BUHHMKHEHHS Ta MOXKIIMBUX HACIIIKIB, a TaKOX
KOHTPOJI PIiBHS PU3UKY MPOTATOM yCHOTO NPOIECY BHUKOHAHHS 3aBiaHHs. [loganbimmm
HaNpsIMOM JOCHIDKEHb € po3po0sieHHs (HOopMaTi30BaHOi METOIUKH OLIIHIOBaHHS PU3HKIB
JUTs1 OE3MIOTHUX aBialliiHUX KOMIUIEKCIB i3 ypaxyBaHHAM TeXHIYHOTo crany briJIA, ymoB



eKcrmyaTaui'i, HiI[FOTOBKI/I JILOTHOI'O Ta TEXHIYHOTO IMEPCOHATY Ta XapaKTCpy 30BHIIITHEOTO
CepcaoBHUIIIA.
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