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COBEPHIEHCTBOBAHMUE YIIPABJIEHUSA ITOKAPHO-
CHHACATEJIbHBIMHU NOAPA3JAEJEHUAMU C IPUMEHEHUEM
BECIIWJIOTHBIX JIETATEJIBHBIX AIIITAPATOB I1PU TYIIEHUU
IOKAPOB B BBICOTHBIX 3IAHUSAX U 3JJAHUSX NOBBIIIEHHOM
ITAKHOCTH

B cratbe paccMaTpuBarOTCsI BOMPOCHI COBEPIICHCTBOBAHUS YIPaBICHUS
MOKapHO-CIAacaTeNbHBIX MOAPA3CICHUN MPH TYIICHUH M0KAPOB C UCIIOJIb30BAHUEM
OECTIUIIOTHBIX JIETaTeIbHBIX CHCTEM.

The article discusses the issues of improving the management of fire and rescue
units during firefighting using unmanned aerial systems.
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B ycioBusIX COBPEMEHHOM CJI0KHOM M JWHAMUYHO DPAa3BUBAIOLICHCS CPEIBI
(GYHKIMOHUPOBAHKUS ~ CHCTEM  TOXKAPOTYIICHUS,  TPAJAUIMOHHBIE  TMOAXOIbI
K YIPaBICHUIO MOXapHO-cracarenbHbiMu noapazaeneausmu ([1CIT) obnapyxuBatot
CBOIO OTPAaHMYEHHOCTh. B CcBeTe H3THX BBI30BOB, HWHTErpamus OCECHUIOTHBIX
nerarenbHbix annapaToB (BILJIA) B mpoueccel ynipasnenust IICII npeacrapisieTcst kak
NEPCIEKTUBHOE  HANpPABJIICHHWE, CIOCOOHOE paJauKadbHO  TpaHCHOPMHUPOBATH
OTIEpAllMOHHBIC BO3MOXXHOCTH W TOBBICUTH 3((PEKTUBHOCTH pearupoBaHUs Ha

ype3BbluaiiHble cuTyaruu. «becnwioTHelii nertatenbHblid anmapar (BIIJIA) -3to



JeTaTeIbHBIA ammapar 0e3 »Kkumaka Ha OOpTy, KOTOPBIM MOXKET YIPaBISATHCS
ABTOMATHUYECKH, ONEPATOPOM C IIYHKTA YIPABJICHUS WJIM COYECTAHUEM YKa3aHHBIX
cIroco0oBy [6, c.42].

D¢ddexTrBHOE PYKOBOACTBO TOKAPHO-CHACATEIBHBIMUA TOPA3CICHUSIMU
(IICTI) sBnsieTcsi KpaeyroJibHbIM KaMHEM YCIEIIHOW JIMKBUJALMKU YpPE3BbIYaWHBIX
CUTyallud, CBSI3aHHBIX C BO3TOPAHUAMHU. B [TaHHOM KOHTEKCTE YIIPaBICHUE
IPEACTABISIET COOOM CIOKHBIN, JMHAMUYECKUH MPOLIECC, OXBATHIBAIOIINI HE TOIBKO
IJIAHUPOBAHUE Y OPTraHU3AIMIO0, HO U KOOPAWHALIMIO JEUCTBUM, a TAKXKE KOHTPOJIb 32
MCIOJIb30BAHUEM PECYPCOB U JIMYHOTO COCTABA. DTOT MPOLIECC HAUYMHAETCS C MOMEHTA
MOJIYYEHHUsI CUTHAJIa O TI0XKape U MPOJIOHKACTCS 10 MOJTHOTO €ro YCTPaHEeHUs, TpeOys
OT PYKOBOJUTENICH MPUHITHUS OMEPATUBHBIX U 0OOCHOBAHHBIX PEUICHUM B YCIOBUSIX
HEOIPEICIICHHOCTH, CTPECCA U BBICOKOW HATPY3KHU.

B ocuoBe addextuBnoro ynpasienus I[ICII nexaT HECKOIBKO KIHOYEBBIX
MPUHIIAIIOB, KOTOpble O0ECTeYMBAIOT KOOPJAWHAIMIO JEHCTBUH U JIOCTIKCHHUE

MOCTaBJICHHBIX I1eJiel (puc.1).
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Pucynok 1 — OcHoBHble npuHIuns! ynpasiaenus [ICIT



EnuHonavanue mnpencraBiasieT coOOM YETKO OpPraHM30BaHHYIO KOMaHIHYIO
CTPYKTYpy U  pacrpeaeneHue (yHKIUOHAIbHBIX  O0sI3aHHOCTEH, KOTOpBIE
00ecneuYnBaOT CTPOryl0 CyOOpIMHAIMI0 W KOOPJAWHAIIMIO JIeATEIHbHOCTH BCEX
YYaCTHHUKOB  IIPOLIECCA, YTO  SABJIETCA  OCHOBOIIOJATalOlMM  IPUHIUIIOM
3¢ (GEKTUBHOTO YIIPaBJICHUS B YCIOBUSAX Ype3BbIYAHON cUTyauu [5].

OnepaTuBHOCTb, MJIM WHAYE, CBOEBPEMEHHAs OIIEHKA ONEPAaTUBHON 0OCTaHOBKH
U pa3paboTKa MJIaHa JEMCTBUI B KpaTyaillllue CPOKH MO3BOJISIIOT COKPATUTHh BpeMs
pearupoBaHusg U MUHUMH3UPOBATh yIIEPO OT MoKapa.

['nOkocth ompenensiercss CHOCOOHOCTBIO — ONEPATUBHO  aJalTHPOBATHCS
K U3MEHSIIOLIMMCS YCIIOBHSIM U BHOCUTh KOPPEKTHBBI B IUIAH IEVCTBUN.

ObecniedyeHue CIaKeHHON KOMMYHUKAIIMKU U KOOPAMHALIMY MEXAY pPa3IndHbIMU
NOJIPA3/ICNICHUSIMU U CIIEHUATM3UPOBAHHBIMU CITY>KO0aMU TaKXe SBIISAETCS KIIFOUEBBIM
dakTopoMm mnoBbIIeHUsT oOmEel 3(h(HEKTUBHOCTH NEUCTBUM B paMKaxX JUKBHIALMH
noxkapa.

[lepBoouepenHoe BHUMaHUE K 00eCleUeHUI0 0€30MacHOCTH JIMYHOTO COCTaBa
Y HACEJICHUS! MUHUMU3UPYET PUCKHU IS )KU3HU U 3J0POBbSl YUACTHUKOB ONEpPAILUH,
4YTO TMpeAcTaBiIsieT CO00M HEOThEeMJIEMbIH JJIEMEHT YCHEIIHOIO IPOBEIEHUs
aBAPUIHO-CITACaTEIbHBIX MEPOIIPUATHM.

KpoMe TOro, panuoHaapbHOE MCIOJIB30BAHME MMEIOIIUXCSA  PECYpPCOB
OPEeOTBpAlaeT HX HELEJIEBOE pAacXOJ0BaHUE M 00ECIEeYMBACT MAKCHUMAJIbHYIO
pE3yNbTATUBHOCTh JIEMCTBUM, YTO SBISIETCS BAXHBIM aCHEKTOM YCTOMYMBOIO
YIIPABJICHUA B YCJIOBUAX YPE3BBIYAUHBIX CUTYallUM.

Tpagunuonnsie wmetonsl ynpasienuss [ICII, Takue Kak BU3yallbHOE
Ha0II0/IeHne pyKoBoauTeNneM TyieHus noxapa (PTII), ucnonb3oBanue paauocBs3u U
CXEM MECTHOCTH, OOJAJar0T PSIOM CYIIECTBEHHBIX OrPAHUYEHHI, OCOOEHHO MpuU
JUMKBUJALUNANA KPYIHBIX U CIIOKHBIX NOKapoB. OrpaHWYEHHAs BUAUMOCTD, CIOKHBIN
penbed U OBICTPO MEHSIOIIAACS OOCTAHOBKAa 3aTPYAHSIOT ONEPAaTUBHOE MPUHATHE

00OCHOBaHHBIX PEIICHUI U MOTYT IPUBECTH K CHIDKEHHIO 3(P(HEKTUBHOCTH JI€UCTBHM.



B yci0BHSX COBpEMEHHBIX BBI30BOB, CBSI3AHHBIX C YBEJIMYEHHEM MaclITaOOB
U CIOXHOCTM TIOXapoB, TpeOyeTcsi BHEApPEHHWE WHHOBALMOHHBIX TMOAXOA0B
U TEXHOJIOTHH, HAMpaBICHHBIX Ha ToBbINIeHUE 3¢ dekTuBHOCTH yrpaieHus [ICII.
OmHMM W3  NEpPCHEKTUBHBIX  HANpABICHUM  SABISIETCS  HCIOJIb30BaHUE
aBTOMAaTU3MPOBAHHBIX CHUCTEM YIPABJICHUSA, OCHOBAaHHBIX HAa COBPEMEHHBIX
UH(GOPMAIIMOHHBIX TEXHOJIOTUAX U AITOPUTMAX UCKYCCTBEHHOTO MHTEIIEKTa. Takue
CHUCTEMBI ITO3BOJIIIOT 3HAYUTEIIBHO YCKOPUTD ITPOLIECC IPUHATHSI PEILICHHUM, TOBBICUTD
TOYHOCTh OLICHKM OIEPAaTUBHOM OOCTAaHOBKM W ONTUMHU3UPOBATh HMCIOJIb30BAHUE
pecypcoB.

«IIpuMeHeHne OeCMJIOTHBIX ABHUALIMOHHBIX CHCTEM HAILIO  IIUPOKOE
NPUMEHEHUE BO MHOTHX cepax JedarebHOCTH. OQHUM U3 aKTUBHO Pa3BUBAIOIIMXCS
HaIpaBJIeHUH SBIsETCS MPUMEHEHUE OeCTMIIOTHBIX JieTarenbHbIX anmnapaToB (BITJIA)
npu TylIeHUu moxkapos» [2, c¢.47]. B mocnennee Bpemsi HaOM0IaeTCs TEHCHIIUS
K BHeIpeHUI0 OecnuiOTHBIX JerarenbHbiX amnmapatoB (BIIJIA) B mnpakTuky
yIOpaBJIeHUs MOkapHO-cracaTeabHbiMU noApaszaenenusmu (I1CIT). Dta unTerpanus
OTKPBIBAET HOBBIE BO3MOXKHOCTU ISl OIEPATUBHOIO IOJYYEHHUs] JAaHHBIX O MOXKape,
KOOpJIMHALIUM JIEUCTBUM crHacaTelbHBIX KOMaHJ U oOecredeHus: 0e30MacHOCTH
JIMYHOTO COCTaBA.

B Tabnuiie 1 orpakeHbl OCHOBHBIE ITpEUMYIieCTBa pa3BuTHs BHeApeHus bITIIA

B IIPOLECC IMOKAPOTYLICHUSI, B YACTHOCTU B YIIPABIICHUE IT0XKAPHO-CHACATEIbHBIMU

noapas3acICHUAMU.
Ne
HaumeHoBanue Kparkas xapakrepucTuka
n/n

OnepatuBHasi | BIIJIA ObICTpo OLIEHMBAIOT MacIITad MoXKapa, €ro rpaHuIbl U
1 pa3Beaka HaIpaBJIEHUE PACIIPOCTPAHEHNUS, a TAK)KE BBISIBJISIFOT IOCTPaIaBIINX

1 UCTOYHUKH OIIACHOCTH.




Monutopudr B | O0GecnieunBaroT HENIPEPHIBHBIA KOHTPOJIb 32 TI0’KaPHON 00CTaHOBKOH,

2 peajJlbHOM I103BOJIsAsL OIIEPATUBHO PEarupoBaTh HA U3MEHEHHUS.
BpeMeHH
TennmoBuzops! Ha BITJIA BBISBISIOT CKPBITBIE OYary BO3TOPaHUs,
Ten10BU3MOHHBII
3 OLIEHUBAIOT TEMIIEpaTypy U 0OHapy>KUBAIOT MOCTPAAABIINX B
KOHTPOJIb

3aAbBIMJICHHBIX YCJIOBUAX.

Koopmunamusa | Ilepenaror Buaeo u (oTo B pealbHOM BPEMEHH, yIyulias
4 AeUCTBHHI KOOPJAMHALMIO ITOAPA3IEICHUN U CHUXKASL PUCKU VI INYHOTO

cocCTaBa.

Ouenka ymep06a | [103BOJSIIOT ONIEpPATUBHO OLIEHUTD MOCIIEICTBUS MOXKapa 1

pa3paloTaTh IJIaH JTUKBUIAIUH.

Tabmmma 1 — [Ipenmymectsa BHeapenns BITJIA

Buenpenne BIIJIA B eSTE€NbHOCTH MOXKAPHO-CIIACATENIBHBIX MOAPa3IeICHUN
(IICII) npencraBnser coOOW WHHOBAlIMOHHOE HampaBjeHUE, OOYCIOBICHHOE
HEOOXOJAMMOCTbIO  TOBBIIIEHUS  3(PPEKTUBHOCTH  oOmepauuid B YCJIOBHSX
OBICTPOPA3BUBAIOIIMXCS TEXHOJIOTUN. «becUIOTHBIE JeTaTeNbHbIE annapaTbl UMEIOT
noteHan obecrneuynTs HPGEKTUBHBI MOHUTOPUHI TOXAapoB, OOHApYKEHHE
3aJbIMIICHU W TPOBEACHUE PAa3BEIKUM MOXKAapHOro yvactka. OHU MOryT
MIPOAHAIN3UPOBATh COCTOSHHUE BO3/yXd, BBISIBUTh HAJIIMUMUE BPEIIHBIX BELIECTB H
ONpENENIUTh UX KOHUEHTPALMIO, YTO MO3BOJISIET OMNPEAEIHUTh 30HBI MOPAKEHUS
[3, c.4].

Tem He MeHee, NaHHBIA MPOLIECC CTAJIKUBACTCS C PSIAOM TEXHUYECKUX,
OpPraHU3allMOHHBIX U HOPMATHBHO-TIPABOBBIX BBI30BOB, TPEOYIOMNX KOMIIJIEKCHOTO
MOAX0/1a K UX PEUICHUIO.

Jnsa yenemnoi unterpanuu BIUJIA B cuctemy ynpasnenus [ICIT Heo6xoqumo
pa3paboTaTh METOJO0JIOTUYECKHE OCHOBBI MX MPUMEHEHHS B PA3JIMUHBIX CIICHAPUSIX
MOKapOTYIIEHUs,  BKJIOYAash  BBICOKOTEMIIEpPATypHbIC  30HBI,  3aJbLIMJICHHBIC
MPOCTPAHCTBA W YCJIOBUS C TOBBIIMICHHBIM YPOBHEM SJEKTPOMATHUTHBIX TOMEX.
Kpome Toro, TpedyeTtcs obecnieuuTs npodeccuoHanbHyI0 MOArOTOBKY criacaTenei st
3 PEeKTUBHOTO B3aMMOACHCTBHUS C OECHHJIOTHOW aBUAIMEH, a TaKke HalaJWuTh

HAaJC)KHBIC KaHaJIbl CBA3KU U NICPCAaud AAHHBIX.



Oco0oe BHHMaHHE CJEAyeT YACIUTh BOMPOCaM MPABOBOTO PETYIUPOBAHUS
VCIIOJIB30BaHMUs BO3AYIIHOTO IMPOCTPAHCTBA, BKIIFOYAs MIOJIYUYEHUE COOTBETCTBYIOIINX
paspelicHui ¥ KOOPAWMHALMIO JEHUCTBUM C OpPraHaMH YIIPABJIEHHUS BO3MYILIHBIM
JIBIDKEHUEM. Ba)XHO Takke YUYWUTHIBATh ACHEKThl KHOEpOE30MacHOCTH W 3alllUThI
JAHHBIX, YTO OCOOCHHO aKTyaJIbHO B YCJIOBHUAX PACTYIEH yrpo3sl kubeparak [4].

Takum oOpazom, ycnemHoe BHeapenue BIIJIA B nmesrenbHOCTh MOXKapHO-
CracaTelibHbIX TMOJApa3AeieHu TpeOyeT CHUCTEeMHOTO TMOAXOJa, BKIIHOYAIOIIETO
pelieHue TEXHUYECKUX, OpraHu3alMOHHBIX, HOPMAaTHUBHO-TIPABOBBIX u
KHOEpHETUYECKHX 3a/1a4u. TOJbKO KOMIUIEKCHBINA aHAIM3 U UHTETPallUsl STUX aCIIEKTOB
MO3BOJIAT 00ECIIEUUTh MAKCUMAIbHYIO 3(P(HEKTUBHOCTD UCIIOIB30BaHUS OCCITUIOTHBIX
aBUAIIMOHHBIX CHUCTEM B 00pbOEe C TMoXKapaMH, a TaKXke IOBBICUTh YPOBEHb
0€30IacHOCTH cracaTesei.

Kpome toro, BHeapenue BIIJIA B [esSTEIbHOCTh MOXKAPHO-CIACATEIbHBIX
noapasnaenenuit (IICIT) npeacrasisier coO0i 3HaYNMY10 TpaHC(HOPMAIIUIO MTPOLIECCOB
ynpasieHus. B yactHocTH, 3TO Biie4eT 3a co00i M3MEHEHMsI B (PYHKIIMOHAILHON POJIH
U 00s13aHHOCTAX pyKoBoauTens TymeHus noxapa (PTII), a Takke mosiBIeHUE HOBBIX
CHENHAJIMNCTOB, OTBEYAOIUX 3a yrpaieHue bIIJIA u aHanu3 nosryyaeMbIX JaHHBIX.

Tax PTII mpuoOpeTaeT BO3MOMXHOCTH OCYHIECTBISITh MOHUTOPHHI M aHAJIHU3
OTIEpaTUBHONM OOCTAHOBKM Ha TOXAape B PEKHUME PEATbHOTO BPEMEHH, UCIIOIb3YS
JaHHBIC, TONydYeHHbIe ¢ moMolnipio BIIJIA. DTo mo3Bomsier mpuHUMATh OoJee
00OCHOBaHHBIC YMPABICHYECKHUE PEIICHUS U ONIEPATUBHO KOOPJIUHUPOBATH JCHCTBUS
noXkapHbIX moApaszaeincHuid. B cesa3u ¢ atum, PTII nomken o61anaTh KOMIETSHIIUSIMHI
B 00JacTH WHTEPIPETAIlMU JaHHBIX JAUCTAHIIMOHHOTO 30HIAUPOBAHMS U WX
MPUMEHEHMUS TSl IPUHATUS CTPATETUYECKUX PEIICHUM.

Uto KacaeTcsi HOBBIX CICHUAIUCTOB, K HAM MOHO OTHECTH ONEPATOPOB
JPOHOB, KOTOPBIE€ SIBIAKOTCS KIFOYEBBIMU CIICIIMATIUCTAMU, OTBETCTBEHHBIMH 32
yIpaBieHUe OECHUJIOTHBIMU BO3IYIIHBIMHU CyJaMmH, cOOp, mepenadyy U oOpaboTKy
JIAHHBIX, a TaKXe ol0ecreueHue 0e30MacHOCTH MmoJieToB. Mx kBanmudukaius 1omkHa

BKJIFOUATh 3HAHUS B 00J1aCTH aBHallu1, MCTCOPOJIOTMHU U TAKTUKH IMOKAPOTYIICHUA.



Jlns anmanmsa maHHBIX, noidydaeMbix ¢ BITJIA, HeoOxomumo dopmupoBaHUE
CHEIUATN3UPOBAHHBIX AHATUTHUYECKUX Tpyni. B dyHKIMOHaIbHBIE 00sS3aHHOCTH
JAHHBIX TPYII BOHAET o0OpaboTka MH(pOpPMAIMU, aHAIU3 TMOXKAPHOW OOCTaHOBKH,
MPOTHO3UPOBAHUE IMHAMUKH PaCIPOCTPAHEHUS MOKapa U pa3paboTKa PEKOMEH Il
st PTIL. B coctaB Takux Tpymnmn JOJKHBI BXOAUTH SKCHEPTHI C OMBITOM pa0OTHI B
00JIaCTH TIO’KAPHOM OXpaHbl, & TAKXKE CIICIHAIMCTHI B 00J1aCTH TeOMH(POPMAITMOHHBIX
cucteMm (I'MC) n ananu3a JaHHBIX.

Kpome Toro, mna obecneyeHus: HaJaeXHOro KaHaia cBA3u Mexay BAC
W ONEpPaTUBHBIM IITA0OM HEOOXOJUMO MPUMEHSITh COBPEMEHHBIE TEXHOJOTUU
nepe1auu JaHHbBIX, BKIIOYasi CIyTHUKOBYIO CBSI3b U 3aILUILIECHHBIC PAaIMOKAHAIBI, UTO
TaKke TpeOyeT pa3BUTHS UCTIOJIb3yEMbIX TEXHOJIOTHH.

Takum oOpaszom, unrerpanust bIIJIA B nesTenbHOCTh MOKAPHO-CIIacaTeIbHBIX
noApa3JeeHud  MPEeACTaBIsieT CcoOOM  MHHOBAIMOHHBIA  TMOJXOM, KOTOPBIN
CYLIECTBEHHO  TOBBIAET A(PQPEKTUBHOCTh YOPABICHUS U  OMNEPATUBHOCTH
pearupoBaHds Ha 4Ype3BblUaliHble cUTyauud. OXHUAAETCSH, YTO PACIIMPEHUE WU
coBepuieHcTBoBaHue npuMmeHeHus BITJIA B ynpasnenuu [ICII 6yneT 00yciioBiIeHO UX
MOTEHLIHUAJIOM JIJISI PEUIEHUS IIMPOKOTO CIEKTPA 3a/1a4, BKIIIOYAsi pa3BeIbIBATEIIbHBIC
Oomnepalury, MOHUTOPUHI, [JOCTABKY OTHETYWIAIIUX CPEACTB U  a’pO30JIbHOE
MIOXKapOTyLICHHUE.

CoBpemMeHHBIE JIOCTIDKEHHUS B  OOJACTH OECHWJIOTHBIX  aBHAIIMOHHBIX
TEXHOJIOTWI HamNpaBJICHbl HAa pa3padOTKy amnmapaToB, CHOCOOHBIX 3(PHEKTHUBHO
(GYHKIIMOHUPOBATh B YCJIOBUSX TPYMHOAOCTYITHOM MECTHOCTH M O0ECreYnBaTh
OTIEpAaTUBHYIO JIOCTAaBKy CpEACTB TokaporymieHus. HccnemoBanuss B obiactu
uaterpanmn BIUJIA ¢ cuctemamu aBroMatmueckoro OOHApYKEHHsSI W Tepefaqu
JAHHBIX  CBHJETEIBCTBYIOT O  BO3MOXHOCTM  CO3[aHUSI  MHTETPUPOBAHHOU
uH(pOpPMAIIMOHHOM  TUIaTQOpMBbI,  crocoOcTByomer  Oosiee  3(PHEeKTUBHOMY
ynpasinennto 1ICII. «BuenpeHne WHHOBaUMOHHBIX TEXHOJOTHM B YINPABICHHUE
MPOTUBOMOKAPHOU CITYyKOBbI ITO3BOJIUT ONEPATUBHO U B PEaIbHOM MacilTabe BpeMEHHU
BIIMATH HAa CKJIAJBIBAIOIIYIOCS OOCTAHOBKY, «UTPATh HA ONEpexeHney (onepekxeHue B

MOJIy4YeHUH UHPOPMALIMK O BO3MOKHOCTH BOBHUKHOBEHUS M0Kapa, 0 GOpMUPOBAHUU



HELITaTHOM CHUTyalluM, BEAyIIEd K €ro BO3HUKHOBEHHUIO), a TaKXe€ INPUHUMATh
3¢ dEeKTUBHbIE PEIIEHUsI MO0 YIPABIECHUIO PAa3HOPOAHBIMU CHUJIAMH U CPEICTBAMU
rapauzoHay [1, c.33].

[lepcriekTHBHBIE  TEXHOJIOTMHM  ABTOMATHYECKOW  0OpabOTKM  JaHHBIX,
noJiydeHHbIx ¢ mnomouipto BIIJIA, o0ecrieuynBarOT ONEpaTUBHOE MOJyYECHHE
uHbOpMAIIUU U MPUHATHE 0OOCHOBAaHHBIX PEIICHUM B PEKHUME PEabHOTO BPEMEHH,
YTO 3HAYUTEIbHO NOBBIIAET 3P pexTuBHOCTD yrpasieHus [ICII u caukaer pucku st
JUYHOTO COCTaBa. YBEJIMYEHUE MPOAOJDKUTEIIBHOCTH  IIOJIETa, ITOBBILIEHUE
IrPy30HOIBEMHOCTH M COBEPIIEHCTBOBAHHUE CEHCOPHBIX cucreM BAC OTKpbIBarOT
HOBBIE BO3MOYKHOCTH JUJIsl UX MIPUMEHEHUS B 00JACTU MOXKAPHOU OXpaHbl, pacIIupss
(GyHKUMOHANbHBIE BO3MOXXHOCTH ammapatoB M TMOBbIIAs UX 3()PEKTUBHOCTH B
YCIIOBUSIX YPE3BbIYAHBIX CUTYALIUM.

Nurerpanus BIJIA ¢ cucremamu ynpasnenus [ICII, Bkiroyas aBToMaTH4eCKOE
OOHapy>KeHHE TOXKapoB U PaAJAHOCB3b, CIOCOOCTBYET (HOPMUPOBAHUIO €IUHOU
nH(pOpPMaITMOHHOM cpesl, o0ecreunBaroe oosee ahdexTruBHOE
Y CKOOPAMHUPOBAHHOE YIIPABJIEHUE CIIACATEIIbHBIMU ONEPALUSMH.

Jns yenemno uaTerparuu BITJIA B npaktuky ynpasienust [ICIT HeoOxoaum
KOMIUIEKC Mep, BKJIIOYAIOMIMM pa3pabOTKy M BHEAPEHUE CTaHAapTHU3UPOBAHHBIX
npoueayp, o0yueHue JJMYHOTO COCTaBa, 00ecreueHrne HaJeKHON CBA3M U Iepefadu
JaHHBIX, a TaKXKe CO3JlaHue €IWHOM HH(GOPMAIMOHHON MIaTPOpMbl. DTHU MEpPHI
IPEJICTaBISAIOT COO00M KITt0UeBbI€ (PAaKTOPbI, ONPEEIISIONINE YCTIEITHOCTh HHTETPALluU
BAC u ux 3¢ pexTrBHOE UCTIONIH30BAHNE B PEATHHBIX YPE3BBIUAWHBIX CUTYAITUSIX.

bynymee ynpasnenus [ICII Hepa3pbIBHO CBSI3aHO C pa3BUTHEM U UHTETrpALIUEi
texHosiorud BIIJIA, KOTOpbIE CTaHOBATCA HEOTHEMJIEMOW YAaCThK) KOMILIEKCHOU
CUCTEMBI oOecrneueHuss O€30MaCHOCTH M ONEpaTUBHOTO pEarupoBaHHs HA
ype3Bblyarinble cutyanuu. Baenpenne BIUIA B ctpykrypy [ICII sBnsercs BaXHbIM
[1aroM Ha MyTH K TMOBBIIIEHUIO 3()PEeKTUBHOCTH M OE30MaCHOCTU CIACATEIbHBIX
olnepauuid, a TaKXe K CO3JaHHI0 Oojee YCTOMYMBOW W aJanTHUBHON CHCTEMbI

YHpaBJIICHUA B YCIIOBUAX COBPEMCHHBIX BBI3OBOB.



In the context of the modern complex and dynamically developing environment of
fire extinguishing systems functioning, traditional approaches to the management of
fire and rescue units (FRU) reveal their limitations. In light of these challenges, the
integration of unmanned aerial vehicles (UAVs) into the FRU management processes
appears as a promising direction that can radically transform operational capabilities
and improve the efficiency of emergency response. "An unmanned aerial vehicle
(UAYV) is an aircraft without a crew on board that can be controlled automatically, by
an operator from a control center, or by a combination of these methods" [6, p. 42].
Effective leadership of fire and rescue units (FRU) is the cornerstone of successful
fire-related emergency response. In this context, leadership is a complex, dynamic
process that encompasses not only planning and organization but also coordination of
actions, as well as control over the use of resources and personnel. This process
begins as soon as a fire is detected and continues until the fire is completely
extinguished, requiring managers to make quick and informed decisions under
conditions of uncertainty, stress, and high workload. Effective PSP management is
based on several key principles that ensure coordination of actions and the

achievement of set goals (Figure 1).

Unity of command is a well-organized command structure and distribution of
functional responsibilities that ensure strict subordination and coordination of the
activities of all participants in the process, which is the fundamental principle of
effective management in an emergency situation [5].

Efficiency, or in other words, timely assessment of the operational situation and
the development of an action plan in the shortest possible time allow you to reduce the
response time and minimize damage from fire.

Flexibility is defined by the ability to adapt quickly

to changing conditions and make adjustments to the action plan.

Ensuring well-coordinated communication and coordination between different
units and specialized services is also a key factor in improving the overall effectiveness

of fire extinguishing operations.



Priority attention to ensuring the safety of personnel

and the population minimizes risks to the life and health of the participants in
the operation, which is an integral element of the successful implementation of
emergency rescue measures.

In addition, the rational use of available resources prevents their misuse and
maximizes the impact of actions, which is an important aspect of sustainable
management in emergency situations.

Traditional methods of fire extinguishing control, such as visual observation by
the fire extinguishing manager (FRT), the use of radio communication and terrain
schemes, have a number of significant limitations, especially when extinguishing large
and complex fires. Limited visibility, difficult terrain and rapidly changing
environments make it difficult to make informed decisions quickly and can lead to a
decrease in the effectiveness of actions.

In the face of modern challenges associated with increasing the scale of

and complexity of fires, innovative approaches are required

and technologies aimed at improving the efficiency of COD management. One
of the promising areas is the use of automated control systems based on modern
information technologies and artificial intelligence algorithms. Such systems can
significantly speed up the decision-making process, improve the accuracy of the
assessment of the operational situation and optimize the use of resources.

"The use of unmanned aircraft systems has found wide application in many areas
of activity. One of the actively developing areas is the use of unmanned aerial vehicles
(UAVs) in extinguishing fires" [2, p.47]. Recently, there has been a trend of

to the introduction of unmanned aerial vehicles (UAVs) into the practice of
managing fire and rescue units (PSP). This integration opens up new opportunities for
rapid fire data, coordination of rescue teams, and ensuring the safety of personnel.

Table 1 reflects the main advantages of the development of the introduction of
UAVs in the firefighting process, in particular in the management of fire and rescue

units.



j:l Name Brief characteristics
Operational UAVs quickly assess the scale of the fire, its boundaries and the
! reconnaissance | direction of spread, as well as identify victims and sources of danger.
Real-time They provide continuous monitoring of the fire situation, allowing
? monitoring you to quickly respond to changes.
Thermal Imaging | Thermal imagers on UAVs identify hidden fires, assess the
3 Inspection temperature and detect victims in smoke-filled conditions.
They transmit video and photos in real time, improving the
4 Coordination
coordination of units and reducing risks to personnel.
Damage They allow you to quickly assess the consequences of a fire and
> assessment develop a liquidation plan.

Table 1 — Advantages of UAV implementation

The introduction of UAVs in the activities of fire and rescue units (FSUs) is an
innovative direction due to the need to improve the efficiency of operations in the
context of rapidly developing technologies. "Unmanned aerial vehicles have the
potential to provide effective fire monitoring, smoke detection and reconnaissance of
the fire area. They can analyze the state of the air, identify the presence of harmful
substances and determine their concentration, which allows you to determine the
affected areas."

[3, p.4].

Nevertheless, this process faces a number of technical, organizational and
regulatory challenges that require a comprehensive approach to their solution.

For the successful integration of UAVs into the control system of the SAR, it is
necessary to develop a methodological framework for their application in various fire
extinguishing scenarios, including high-temperature zones, smoke-filled spaces and
conditions with an increased level of electromagnetic interference. In addition, it is
necessary to provide professional training of rescuers for effective interaction with
unmanned aircraft, as well as to establish reliable communication and data transmission

channels.



Particular attention should be paid to the issues of legal regulation of the use of
airspace, including obtaining appropriate permits and coordinating actions with air
traffic control authorities. It is also important to take into account aspects of
cybersecurity and data protection, which is especially important in the face of the
growing threat of cyberattacks [4].

Thus, the successful implementation of UAVs in the activities of fire and rescue
units requires a systematic approach, including the solution of technical,
organizational, regulatory and cybernetic problems. Only a comprehensive analysis
and integration of these aspects will ensure the maximum efficiency of the use of
unmanned aerial systems in the fight against fires, as well as increase the level of safety
of rescuers.

In addition, the introduction of UAVs into the activities of fire and rescue units
(FSAs) represents a significant transformation of management processes. In particular,
this entails changes in the functional role and responsibilities of the Fire Fighting
Manager, as well as the emergence of new specialists responsible for managing the
UAYV and analyzing the data obtained.

Thus, the RTP acquires the ability to monitor and analyze the operational
situation on the fire in real time, using the data obtained with the help of UAVs. This
allows you to make more informed management decisions and quickly coordinate the
actions of fire departments. In this regard, the RTP should have competencies in the
field of interpretation of remote sensing data and their application for strategic
decision-making.

As for the new specialists, these include drone operators, who are key specialists
responsible for controlling unmanned aircraft, collecting, transmitting and processing
data, and ensuring flight safety. Their qualifications should include knowledge of
aviation, meteorology and firefighting tactics.

To analyze data obtained from UAVs, it is necessary to form specialized
analytical groups. The functional responsibilities of these groups will include
information processing, analysis of the fire situation, forecasting the dynamics of the

spread of fire and the development of recommendations for the RTP. Such teams



should include experts with experience in fire protection, as well as specialists in
geographic information systems (GIS) and data analytics.

In addition, to ensure a reliable communication channel between UAVs

and the operational headquarters need to use modern data transmission
technologies, including satellite communications and secure radio channels, which also
requires the development of the technologies used.

Thus, the integration of UAVs into the activities of fire and rescue units is an
innovative approach that significantly increases the efficiency of management and the
efficiency of response to emergencies. It is expected that the expansion and
improvement of the use of UAVs in the control of CAPs will be due to their potential
to solve a wide range of tasks, including reconnaissance operations, monitoring,
delivery of extinguishing agents and aerosol firefighting.

Modern achievements in the field of unmanned aviation technologies are aimed
at developing devices that can function effectively in hard-to-reach terrain and ensure
the prompt delivery of firefighting equipment. Studies in the field of integration of
UAVs with automatic detection and data transmission systems indicate the possibility
of creating an integrated information platform that contributes to more effective
management of the COD. "The introduction of innovative technologies in the fire
service department will make it possible to quickly and in real time influence the
current situation, to "play ahead of the curve" (to be ahead of the curve in obtaining
information about the possibility of a fire, about the formation of an emergency
situation leading to its occurrence), as well as to make effective decisions on the

management of heterogeneous forces and means of the garrison" [1, p.33].

Advanced technologies for automatic processing of data obtained with the help
of UAVs provide prompt receipt of information and making informed decisions in real
time, which significantly increases the efficiency of CAP management and reduces
risks for personnel. Increasing flight duration, increasing payload capacity and

improving UAS sensor systems open up new opportunities for their application in the



field of fire protection, expanding the functionality of the devices and increasing their
efficiency in emergency situations.

The integration of UAVs with the control systems of the SRP, including
automatic fire detection and radio communication, contributes to the formation of a
unified information environment that provides a more efficient

and coordinated management of rescue operations.

For the successful integration of UAVs into the practice of COD management, a
set of measures is required, including the development and implementation of
standardized procedures, personnel training, ensuring reliable communication and data
transmission, as well as the creation of a unified information platform. These measures
are key factors in determining the success of UAS integration and their effective use in
real-world emergencies.

The future of CODAP management is inextricably linked to the development
and integration of UAV technologies, which are becoming an integral part of an
integrated security and emergency response system. The introduction of UAVs into the
CAP structure is an important step towards improving the efficiency and safety of
rescue operations, as well as creating a more resilient and adaptive control system in

the face of modern challenges.
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