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[IpencraBnen aHATUTHIECKHI 0030p CHCTEM CITyTHUKOBOW HABUTAIIMH C TOYKH 3PEHMS IIOIB30BATEIBCKIX YCTPONUCTB
¥ II00ABHOM OpTraHu3aIliuy, a TAaKXkKe MPUOOPOB MpreMa 1 00paOdOTKH MPOCTPAHCTBEHHON HH(POPMAIINN B KOHTEKCTE
WX MCIIOIB30BaHMS IPH MOHUTOPHHTE U TYIICHHUH ITOKAapOB B MIPUPOTHOH cpene. OmIcans! MepCIeKTHBHBIE POCCHIA-
CKHe 1 3apyOeKHBIC pa3padOTKH B 00JIACTH CITyTHUKOBOW HABUTAIIMU U NTepeadr HHPOPMAITUH, KOTOPbIEC TIO3BOJISIOT
CYIIECTBEHHO YBEIUYUTh (D (HEKTUBHOCTD TYIICHUS ITOKAPOB B 0€30MaCHOCTH OOPHOBI C OTHEM B IIPUPOTHON Cpeie.
Omnpenenex Hanboiee ONTHMAIBHBIN BApHAHT YIPABICHUS CHIAMU U CPEACTBAMH MOKAPOTYIICHNUSI, KOTOPBIN TIpe-
IyCMaTpUBACT IIOCTPOCHUE CHCTEMbI, KOMOMHHUPYIOIICH BO3MOXHOCTH TPUMEHCHHS KaK Pagfo-, TaK U CIIyTHHUKO-
BBIX KaHAJOB CBS3H. J{aHHBIH MTOIXOI TO3BOJHT CYIIECTBECHHO MOBBICUTH OE30MTaCHOCTH BBIITOJIHEHISI MOHUTOPHHTA
1 OOpBOBI C IPUPOTHBIMH NOKAPAMH, a TAK)Ke OPraHN30BaTh COBPEMEHHYIO HA/IS)KHYIO M HE3aBUCHMYIO CHCTEMY
TIOICPIKKH MIPUHATHS PEIICHHI, TEM CaMBIM 3HAYUTENFHO YITyYIIUTh KaueCTBO M SKOHOMHIECKYTO (D (PEKTUBHOCTD
pabot B mecHOM nokapotymennu. [Ipeanararorcss HeoOXOMUMBIE W3MEHEHHSI, IIeTIECO00pa3HbIe IS PEOTOICHIS
HAMEIONIETOCS TEXHOJIOTHYECKOTO OTCTaBaHusl Poccuu oT cTpaH-JnaepoB B o0imactu nHGopMaTuzanuu 00psObl C 1Mo-
’)KapaMH B IPUPOJTHOU Cpefie.
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BBEJIEHUWE

Hapuranus Ha noxapax uMeeT KpaiHe BaXKHOE
3HaueHHe JUIsl OpraHU3alluy OIEepaTUBHOrO U Oe3-
ONaCHOr0 WX TylueHus. BaxkHocTe uHOpManuu
O MECTOIIOJIOKEHUH CHJI U CPEICTB IOKaApOTYyIle-
HUSl CYIIECTBEHHO IOBBIIIAETCS, €CIM peYb HIET
0 0opr0Oe C KpPYNHBIMH TOXKapaMu B NPUPOIHOM
cpene. Ha Ttakux moxkapax moapasfelIeHUusM Ipu-
XOAMUTBCS PabOTaTh Pa3pO3HEHHO HA OOJIBIIMX ILIO-
X, 3a49aCTyI0 B YCIOBHSX CIIOXKHOTO penbeda
u 0e310pokbsi. B3aumoneiictBue Mex 1y rpynnamMu
TYLIEHUs! B MOAOOHBIX ClIydasx HeoOXOAUMO opra-
HU30BBIBATh HA PACCTOSHUU 1O HECKOJIBKUX JECAT-
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KOB KWJIOMETPOB, OPUEHTHUPYSICh, KaK MPaBUIIO, HA
COBEPILIEHHO HE3HAKOMOM MECTHOCTH.

Bnepssie 1151t Poccun npuBoauTcs aHaius ypoB-
HSl MCIIOJIb30BAaHUS HMHIMBUIYaJbHBIX YCTPOMCTB
TOYHOT'O MMO3ULIMOHUPOBAHNS HA MECTHOCTH B JIEeC-
HOM TOXKapOTYyILIEHUH, KaK JJIsl Halllel CTpaHbl, TaK
U JUIsl KpYTHEUIIHNX JIECHBIX aepkaB. Caenana mo-
NBITKA OLIEHKHU YPOBHS MHTErPAllK B IPAKTUKY I10-
JKApOTYIICHUs CUCTeM cOopa, 00paboTKH, mepeia-
YM ¥ OTOOpaKEHUs] HaBUTAI[MOHHON MH(pOpMaINH
U NOCTPOEHHUSI Ha UX OCHOBE CUCTEM IOJICPIKKU
npunatus pewenuit (CIIIP).

MHuorue necarunerus kapra (MJIaH) U KoMmIac
ObUI €IMHCTBEHHBIMU CPEJCTBAMHU TOUHOTO OTIpe-
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JIEJICHUs1 KOOPAUHAT B POCTPAHCTBE HE TOJIBKO MPHU
0opr0e C orTHEM B IPUPOHON cpesie, HO U B TIEJIOM
B JIECHOM X034iicTBe. BriepBrie B cepennne XX B.
y JIECHBIX TIOKAPHBIX CTAJIN MOABISATHCS a3podoTO-
CHHUMKH, a eIl MOPKE — U KOCMUYECKUMU CHUMKH
MECTHOCTH (HO OOBIYHO COBCEM HE «peajbHOro
BpeMeHn»). OIHAKO 3HAYUTETbHBIE U3MEHEHUS B
Ka4eCTBE HABHWTAIlMM TPOW3OILIM JIUIIb C Taje-
Huem 1eH Ha GPS-npuemnuku (ot anmi. Global
Positioning System — nepBas cucrema r00aabHOro
MO3ULIMOHUPOBAHUS B MHUPE) M CO CHATHEM OOJb-
IIWHCTBA OTPAHUYEHUN UCITOIB30BaHUS U YCIOBUI
peructpanuu 3Tux ycrpoiicts (B Poccuu B 2007 1)
(IToctanornenwe. .., 2007; [Ipukas..., 2007).

[maBHOHW 1ENBI0 JAaHHOTO WCCIEAOBAHMS CTal
aHalu3 CYIIECTBYIOUIMX CHCTEM CITyTHUKOBOTO
MoHuTOpuHTA (Kak B Poccuu, Tak u 3a pyOekom),
a TaKKe CHEKTpa CIEHUAIbHBIX MTPUOOPOB MpPUEM-
K1 U 00paboTku nHGOpMaIUU, TPUMEHSIEMBIX TPU
060oprOe ¢ mokapamMu, BOHUKAIOITIMHE B IIPUPOTHOM
cpene. DTo HEOOXOIUMO ISl TOTO, YTOOBI O3HAKO-
MUTh OTEUECTBEHHBIX MPAKTUKOB MOKAPOTYIICHHS
U pa3paboOTUYUKOB MPO(UIBLHOTO OO0OPYIOBaHMS C
JIEUCTBYIOIIUM TTOJIOKEHUEM JIET B JTAHHOW BaXKHON
oOacTu, Tak Kak obecriedenrne oraedopiieB moa00-
HBIMU CPEICTBAMHU HANpsIMYIO BIUSET Ha Oe3omac-
HOCTb U 3((EKTUBHOCTh OOPHOBI C OTHEM B MpHU-
poxHoit cpexe. 3amauamu paboOThl OBLIO MOKA3aTh
COBPEMEHHBIM MOJIEIBHBIN Psifi YCTPOUCTB U MPO-
TPaMMHOTO OOecCIeueHus], a TaK)Ke PeKOMEHI0BAaTh
Hanbosee NepCreKTUBHBIE MOAXOABI JUIsS yIydlle-
HUSI TIPAKTUKHA OTEYECTBEHHOTO JIECHOTO IOXKapo-
TYLICHHUS C TOYKU 3pEHUS MOIe3HOI nHpopmaTu3a-
IHH.

Tepmun Global Navigation Satellite System —
GNSS (I'moGanpHas HaBUTALIMOHHAS CITyTHUKOBAS
cucTeMa) CcTajl MUPOKO MPUMEHATHCS B MUpE, KOT-
Jna nomuMo GPS-HaBuranuy nosBUINCH U ApYyrue
100anbHbIe CIYTHUKOBBIE CHUCTEMbI TOYHOTO TO-
3ULIMOHUPOBAHMUS B TPOCTPAHCTBE (pocCcHiickas
ITIOHACC, eBpomelickas ['anmuneo, kutaickas
BeiDou). B macrosmiee Bpems ab6peBuatypy GNSS
UCTIOIB3YIOT JJIs1 yCTPOUCTB, MPUHUMAIOIINX OJHO-
BPEMEHHO CUTHAJIbl KAK MUHUMYM C JIByX JIHOOBIX
[100aJIbHBIX CHCTEM HAaBUTALIUH.

HNCTOPUS HABUTALIMU U CBA3U
B JIECHOM NOXKXAPOTYIIEHUH

C camoro Havajga OpraHM30BaHHOM OOPBOBI C
HOKapaMHU B IMIPUPOAHOM cpeie OOIBIINHCTBO IPO-
(WIBHBIX CHELUAINCTOB yKa3blBal0 Ha KPAaWHIOKO
BaKHOCTb OINEPATUBHOIO NOHMMAaHMS TOTO, II€ Ha-
XOIATCs CUJIbI U CPEACTBA IMOKAPOTYIICHUSA OTHO-
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CUTENIbHO KPOMKH ToKapa u Ipyr apyra. Ha stom B
CBOMX TPYyAax aKIEHTUPOBAJIU BHUMAHUE KJIACCUKHU
OTEYECTBEHHOI'O JIECHOTO IOKapOoTyLIeHUs], pado-
TaBIIWE B HAa4aJIe U cepearHe XX B. U 3aJI0)KUBIIUE
OCHOBBI POCCHHCKOH JiecHOW muposiorun (Mene-
xoB, 1935; CepebpennkoB, Marpenunckuii, 1938;
Annpimkus, 1951; Kypbarckuii, 1962). B mpo-
IIJIOM CTOJIETHHM MECTOIIOJIOKEHNE B IPOCTPAHCTBE
KOMaH/Ibl ITOYKapHBIX B HE3HAKOMBIX pailoHaX MOTJIN
OTIpe/IeISATh TOJNBKO O MJIaHaM, KapTaMm, a Mo3/JHee
€Ille ¥ a3p0- U KOCMUYECKUMU CHUMKaM. J{J1s1 koop-
JUHALMK CUJI U CPEJICTB MEKIY MOApa3AeICHUIMU
M3HaYaJIbHO, HA TIOKapax OBLIN JIUIITH TPOMKOTOBO-
pUTENHU U NMOChUIbHBIE. HacTosmyM KaueCcTBEHHBIM
M3MEHEHHEM CTaJi0 UCIOJIb30BAHUE PAIMOCUTHANA
JUISl TIepelauy ONepaTUBHBIX AaHHBIX. [lepBbiMU 11O
MPUMEHEHHUIO TOJIOCOBOM PAIHOCBSI3U «HA KPOM-
ke» cramu CHIA (sxcnepumenrtansHo ¢ 1931 1),
a B Poccun momoOHBIE ONBITHEI Hadaiauch ¢ 1935 1.
Panee ObLIM MONBITKM OCYIIECTBICHUS OTIEPATHB-
HOro oOMeHa mH(pOpMaIueil Ha JIECHBIX MoXKapax
C TIOMOIIBIO PAJMOKONOB (B TOM YHCIE M a30yKH
Mop3e). HecmoTpst Ha Oosiee MabHIO W HAJEK-
HYIO CBSI3b B PaJINOKO/IaxX, PAaKTHUKa [10Ka3aja, 4To
6osee 3(h(eKTHUBHBI B MOJEBBIX OXKAPHBIX YCIOBH-
ax UMeHHO «pamuodonsl» (radiophone) (Forrest,
1937) ¢ BO3MOKHOCTBIO IBYXCTOPOHHETO OOILIECHUS
B peajbHOM BPEMEHHU (M3HAYaJbHO CUMILJIEKCHBIE,
a 3aTeM JYIJIEKCHBIE TOJOCOBBIE PALlUN).

CIyTHHKOBYIO HAaBHUTAI[MI0 HA MECTHOCTH CIIe-
[UAIHUCTHI JIECHOTO MOXKApOTYILICHUs Hayajld IIu-
poko ucnons3oBarh B 90-e rogsl XX B. B CeBepHOI
Awmepuke. B 1994 1. Jlecnoii cimyx60ii CIIHA 0b11
BrepBbie BomymieH Oykier «GPS Use in Wildland
Fire Management», rne mnoapoOHO MOSCHSIIOCH
Kak HauOosnee 3¢ ¢dekTuBHO paboTarh ¢ abCOIIOT-
HO HOBOWM Ha TOT MEPHOJ BPEMEHU TEXHOJIOTHEUN
(Mangan, 1994). Jlerunkamu-HaOIIOAATENSIMA IS
CBOMX 3a7a4 B Poccun HaBUTaTOpBI Ha4YaIu MpuMe-
HATBCS co BTopoii monoBuHbI 1990-x. IlepBoe 3a10-
KyMEHTHPOBAHHOE YKCIEPUMEHTAIBHOE UCIOJB30-
BaHue GPS B 1ecCHOM NOXapOTYILIEHNN Ha36MHBIMU
cmtamu B Poccun otHocutes k 1999-2000 rr., xor-
na crnenuanuctel BHUMITIOMnecxo3a Hauanu npu-
MEHATh CPEICTBA CIYTHUKOBOM HaBUTALMU JUIS
Oosiee OBICTPOTO BBHIBEJICHUS MEXaHM3MPOBAHHBIX
OTPSIZIOB K MECTY TYIIEHHUS KPYIHBIX IMOXKapoB B
Kpacnosipckom kpae (I'maBauxuii u ap., 2002).

C nauana XXI B. 1ecHbIe MOKapHbIE U OTHEOOP-
IIbl, ICHCTBYIOIIME B HACEIECHHBIX IIYHKTAaX U IpPO-
MBIIUIEHHBIX OOBEKTaX, CTaJM MPOBOIUTH OIBITHI
C MEPBBIMH, €11 JOCTATOYHO OOBEMHBIMU U TSKE-
aeiMu GPS-maskamu. IIpoToTunsl 3TUX yCTpPOHCTB
(mpuKperIsieMble Ha I0SIC) MOSBUIIMCH Y MOXKAPHBIX,
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paboTaroImuX B YCIOBHUAX MOBBIIIEHHOTO 3a/IbIMIIE-
HUS Ha IPOMBIIIIEHHBIX 00bekTax. UHTepecHO! nx
0COOEHHOCTBIO OBUIO TO, YTO TIOMHMO CHT'HAJIOB OT
GPS-criyTHUKOB OHU MOIVIM JOHOJNHATH HH(OpMa-
IIUI0 O MECTOHAXOXIEHUH TOKAPHOTO C TOMOILBIO
JTAaHHBIX, MOJIY4YaeMbIX C aKCEJIEPOMETPOB U THUPO-
CKOIIOB, a JIJISl MX Mepe/iauu UCTIOIb30BAIUCH BCIIO-
MmorarenbHble Wi-Fi- u Bluetooth-kananst. I1epsbrii
NOJO0HBIA MOPTATUBHBIA TPUOOP VIS TOKAPHBIX
6bu1 BeimymieH B 2010 r. komnanueir TRX Systems
u HaszpBasics Sentrix Tracking (O’Brien, Kellan,
2011).

B necHoe moxaporylleHue AaHHbIE TEXHOJO-
UM HayaJIM OCTYNaTh HECKOJIBKO Mo3xke. BriepBbie
Ha BBICOKOM YPOBHE BOIIPOCHI O TOYHOM M IOCTO-
SHHOM ONpEAEJICHUN MECTOIONIOKEHUS KaXKI0ro
JIECHOTO MOXAPHOTO Ha KPOMKE Hayald 3a7aBaThb
B 2013 r, xorma Jlecnas ciyx6a CIIA Tonbko Ha
OJTHOM KPYITHOM Iokape B 1mrare Apusona (Yarnell
Hill Fire) motepsina morubmumu 19 criennaincToB
KOMaH/bl TyIIEHUsA. DTO — KpyNHEWHIass pa3oBas
notepst (M0 YMCIEHHOCTH) JIECHBIX OTHEOOPIIEB B
Coenunennpix IlItarax B XXI B. Ha OTOEJILHO B34-
TOM TIO)Kape W TPEeThsl 3a BCIO MCTOPHIO JIECHOTO
nokapotymenus B crpane (1991 r., East Bay Hills
Fire — 25 uen.; 1933 1. Griffith Park Fire — 29 ueir.,
noru6mux). [1o pesyabraram NpoBeIEHHBIX UCCIIE-
JIOBAaHUH, MPUYMHON MPAKTUYECKHU TOTHOU rubde-
au Tpynnsl nokapHeix Granite Mountain Hotshots
(19 u3 20 4yen.) crajno BHE3AMHOE €€ OKPY>KEHHE
OTHEM. YCTAHOBJIEHO, YTO Y KOMaHJbl HMEJHChH
paboraromme cpeactBa cBsizu U GPS-naBuratop.
OnHaKo TOYHOTO MECTOTIOJIOKEHHUS TPYTIITBI TOXKAp-
HBIX IITa0 TYIICHHs HE 3HAJI M HE CMOT 3apaHee ux
MpenynpeuTh 0 U3MEHUBIIUMCS (PPOHTE TOXKapa,
KOTOPBIH OTpe3all UM MyTH OTXOJa B OE30IMaCHBIH
paiion. Ilocie mpoBeaeHHOTO TTPOMUIHLHBIMU JKC-
NepTaMy aHaJIu3a JaHHOU Tparenuu JIecHOH Ciryx-
6e CIIA (USDA Forest Service) u HanmonanbHo-
My YIIPaBJIECHUIO 110 a3POHABTUKE U MCCIIEI0BAaHHUIO
kocmu4geckoro npocrpancTBa (NASA) ObUIO peko-
MEH/IOBAaHO HaJaJuTh 00Jiee TeCHYI0 KOOIEepallHio
U aKTUBU3WUPOBAaTh CBOM JIEUCTBUS B pa3pabOTKe
CHEIMAILHOTO MPHOOopa /Ui TOYHOTO ONpEEICHUS
MecT 0a3upoBaHuUs IEPCOHANA ¥ €T0 CBOEBPEMEHHO-
ro uapopmuposanus. Ocoboe BHUMaHHE B OTYETE
aKIEHTUPOBAJIOCh HA HEOOXOIAUMOCTH KapHHAJb-
HOTO YIy4ILIEHUS CUTYalluu ¢ Iiepeiadyeii onepaTus-
HBIX JIaHHBIX O MOTO/IC U HATPABJICHUSIX JBUKCHHS
OTHS C IIeJbl0 obecrieueHust OomnpIeil 6e30macHo-
cTH pabotel JecHbIx moxapHbeix (Woodfill, 2014;
Markland, 2016; Grace, 2023).

Ota pabora Mokaszajia BaXHOCTh HAIWYHSA Y
Ka)JIOTO JIECHOTO MOXXAapHOTO HEOONIBIIOr0 M He-
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JIOPOrOro CHYTHUKOBOTO Masika, a y PYKOBOAMTE-
ns tymenus noxapa (PTIT) — eme n moOuibHOTO
YCTPONCTBA MOAJACPKKH MPUHATHS pelIeHu (Kak
MPAaBUJIO, KOMIIAKTHOTO IUIAHIIETa C JWAroHaJbio
1o 10 aroiiMoB (0KoJo 25 ¢M) ¢ MpenyCTaHOBIICH-
HBIM CHEUAJIBHBIM POTPAMMHBIM 00€CIIEYEHHEM ).

AHAJIM3 COBPEMEHHOM CUTYAIIUU
U EE OBCYXIEHUE

OCHOBHBIE CHCTEMbl TOYHOIO TO3HIIHOHM-
poBaHMsi B mpocTpaHcTBe. MaccoBoe pacmpo-
CTpaHEHHE CHayala KOMITAKTHBIX KOMIIBIOTEPOB H
TUTAHIIIETOB, a 3aTeM U CMapT(HOHOB, 00JIATAFOIINX
JIOCTYTIOM He ToJbKO K GSM-CBsI3U, HO U BO3MOX-
HOCTbIO OOMeHa MH(popMalMen 1Mo paguo U CIyT-
HUKOBBIM KaHaJaM, TO3BOJIIN TOBOPHUTH O MOSIBIIE-
HUU B MpakTuke jecHoro noxkaporymienus: CIIITP.
CBoeBpeMEHHOE MPUMEHEHNE KOMITAaKTHBIX W He-
JIOPOTUX YCTPOWCTB OPHUEHTHUPOBAHUS HA MECTHO-
CTH TIO3BOJISIET HE TOJIBKO 3HAYUTENILHO MOBBICHTH
0€30MMacHOCTh W TPOU3BOAMTEIHHOCTH PAbOT IO
MOXKAPOTYIICHUIO, HO U 0oJiee IMUPOKO HCIIONIB30-
BaTh cuiibl PenepanpHoro pezepa ObY «Apuaine-
cooxpaHa» (coznas B 2011 r.). mes kaptsl u GPS-
NPUEMHHKH, CHIIBI (DeiepaibHOTO pe3epBa CMOIIH
3¢ dEeKTUBHO JeHCTBOBATh NPEUMYIIIECTBEHHO B aB-
TOHOMHOM peXHMe B HE3HAKOMBIX Jiecax 0e3 moj-
JIEP’KKH MECTHBIX JIECHBIX MOKAPHBIX WM MIPOBOJI-
HukoB (Kparkas cnpaska..., 2014).

Cpen MHCTPYMEHTOB TOYHOTO OIPENEICHUS
reorpaguyecKrX KOOPJAMHAT HAUOOJIee MaCCOBBIMHU
B Mupe yxe 6onee 30 et ocratorcst mpudbopst GPS.
OnHaKo C Ka)X/IbIM TOJIOM Ha PBIHKE I'PakIaHCKOM
MPOAYKIIMK BCE Yalle TOSBISIOTCS MOPTATHBHEIC
YCTPOICTBA CBSI3W U HABUTAIIMH C BCTPOSHHBIM COB-
MeIIeHHbIM npueMHukoMm, Hanpumep [TIOHACC/
GPS u ppyrumu. ITTOHACC — I'noGansHas HaBura-
[IMOHHAs CITyTHUKOBAsl CHCTEMa, IMEPBOHAYAIBLHOE
CTPOUTENHCTBO KOTOPOH ObLIO 3aBepiieHo B 1983 1,
EBponeiickass cucrema Haurauum GALILEO
(European Union Satellite System) u kuTtaiickas
BeiDou (BeiDou Navigation Satellite System —
BDS COMPASS) na poccuiickoM pbIHKE CpeIn To-
TOBBIX PEIIEHUN TMOKa MPEACTaBICHbl OIPAaHUYEH-
HO, HO Yy KHP u Poccuu B mocnenHue rojasl €cTh
B3aMMHBII HHTEPEC K KOOTIepaIliy B TaHHOU cdepe
Y BIIOJIHE BO3MOXKHO, UTO B OJFKauIeM Oymayniem
B MPOJIAXKE MOSBSATCS HEAOPOTHE YCTPOUCTBA B hop-
mare Tpex cucteM — [JIOHACC/GPS/BeiDou. Yxe
ceiluac CyIIeCTBYIOT HaBHTAIlHOHHBIE MPUOOPHI,
crocoOHbIe paboTaTh HE TOJIBKO C TPEMs CUCTEMa-
MU TIO0ATBbHOW HAaBHUTAIlMHM, HO M TOJHOCTBIO CO
BceMu ueThipbMs crangaptamu (IJTOHACC/GPS/
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Galileo/BeiDou). Onnako, B cuity 6osiee BBICOKOM
CTOMMOCTH TMPOM3BOJACTBA, MX YCTAHABIUBAIOT
MOKa TMPEUMYIIECTBEHHO Ha KPYIHOM TPaHCIIOPTE,
JIEHCTBYIOIIEM B pa3HBIX TOYKaX IJIAHETHI (IPEXIE
BCErO B aBHAIIMM M MOPCKOM CYIOXOJICTBE) HJIU B
CaMbIX BBICOKOTOYHBIX I'€0/Ie3MUECKUX Mpudopax.

Jlnst pernoHanbHBIX W (peaepasbHBIX JIeCOTo-
JKAPHBIX CIYXO0 Takke PEKOMEHIYeTCS 3aKyIlKa
NPUEMHUKOB WHGOpPMAIIMM O TOYHOM TIO3HIIMO-
HUPOBAaHUU B MPOCTPAHCTBE, MOACPKUBAIOIINX
KaK MOXXHO OOJIbIIe CTaHIApTOB. YUWTHIBas 3Ha-
YUTENBbHYIO IUIomans Poccun, mia EBponei-
CKOW 4YacTH W/I€abHBIM ObUIO OBl HCIIOJB30BaHHE
YCTPOMCTB, MPUHUMAIOUINX CUTHAJBI CO CITyTHUKOB
cucrem [JTIOHACC/GPS/GALILEO, a g Cubu-
pu u JansHero Bocrtoka Poccniickoit denepannn —
¢ ITTOHACC/GPS/BeiDou. D310 1o3BonUT yBeEH-
YUTb TOYHOCTb, ONEPATUBHOCTD M HAJIEKHOCTD I10-
JY4EHUs! TAaHHBIX O HAXOXKIACHUU TPYII TYIICHHS
Ha MECTHOCTH.

B nauane 20-x ronos XXI B. oTeuecTBeHHbIE ap-
MEHCKHE CUCTEMbl HABUTAITMH ¥ TIOMOIIU MPUHSTHS
pelieHnii 6a3upyroTCs MPEUMYIIECTBEHHO Ha pPoc-
cuiickoii cucteme I'JIOHACC, omHako, B OTJIMYHE
OT BOIIPOCOB OOOPOHBI M 0E30MMACHOCTH CTpPAHBI,
MOHHUTOPUHT M JIMKBUIALINSA TI0KAPOB JI0JKHBI OITH-
parbcs Ha MaKCHUMaJbHO BO3MO)KHOE KOJHMYECTBO
I00aTbHBIX CHUCTEM CITyTHUKOBOW HAaBUTAllWHU,
YTO TIOMOYKET 3HAYUTEIHHO YIYUIIUTh TOYHOCTH U
KaueCTBO TOJY4YaeMbIX JIECHBIMH TOKapHBIMU WH-
(dhopmaruu.

NuauBuayadbHble YCTPOHCTBA-MAasiKM JIJISA
nepefavyd reoNpOCTPAHCTBEHHON HHpoOpMa-
uun. CoBpemennsle GNSS-masku (Tpekepsl, u3-
BEIIATEJIN — CJIOBAa CHHOHUMBI ) IPEAHA3HAYCHBI [T
orpeeNieHHs] KOOPIMHAT Ha MOBEPXHOCTU 3EeMIIH,
Nepeayn JaHHBIX HA Ha3eMHbIE CTAHIIUH yIpaBIie-
HUSI, CTIOCOOHBI CIIY>)KUTh PETPAHCIISITOPAMU CBS3H
Mexa1y OecnuioTHBIM Bo3ayliHbIM cynHoM (BBC)
U MOOWJIBHBIM YCTPOHCTBOM ympaBieHHs. Masku
obOopynoBanel MomyineMm cBs3u Bluetooth, MoryT
MOJKITIOYAThCS K IJIAHIIIETHOMY KOMITBIOTEPY JTHOO
Kk Tenedony moxa ynpasieHueM OC Android wim
10S (bproxanos, 2019).

Kaxnp1ii Masik MOXeT OBITh WACHTH(PUIINPOBAH
M0 YHUKaJbHOMY HOMEPY, a €r0 KOOPIUHATHI OTO-
OpaxkaeTcs py MOMOIIH CIEIUAIBHOTO TPOTpaMM-
Horo obOecneuenus. PTII co cBoero ycrpoiicTBa
BUJIUT PACIOJIOKCHHE BCEX MAsKOB M MOXET IO-
CTaBUTH 3a7a4M Kak JJIs BCEX OJHOBPEMEHHO, TaK
U U KOKA0ro OOHIla Ha KPOMKE B OTIEIBHOCTH.
Kpome TOro, odenbp Ba)kHO YCTAaHOBUThH JaHHbIE
GNSS-masiku Ha BCce TPAHCIIOPTHBIE U JIECOTIORKAP-
HbIE €IMHUIBI TEXHUKHU, NPUBJIEKaEeMble K TyIIle-
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Huto. O1o no3BoauT PTII He TOMbKO KOHTPOIUPO-
BaTh ONEPATHBHBIC CBEJCHUS, HO U B JaJbHEHUIIEM
YOPOCTUTH MOATOTOBKY OTYETHOW JOKYMEHTAIIWH,
TaK Kak nmpoOer TpakTOpoB U MaluH Oy/eT paccuu-
THIBATHCSl aBTOMATUYECKHU.

IlpumeHeHne NaHHBIX YCTPOMCTB HA OCHOBE
GNSS-HaBuramum ¢ COOTBETCTBYIOIIUM OOMEHOM
uHboOpMaIel Mo pagro U CIyTHUKOBBIM KaHajam
CBSI13M TIO3BOJIUT HE TOJIBKO CYIIECTBEHHO MOBBICUTD
0€30macHOCTh MPOBEJCHUS MOHHTOPHHTA U OOpb-
OBl C JIECHBIMHU TIO)KapaMH, HO U OPraHU30BaTh Ka-
yectBeHHyto CIIIIP, u, kak ciencreue, yBeIUYUTD
3P PeKTUBHOCTh PaldOT, a TaKkXKe CHU3UTh HE00O-
CHOBAHHBIE 3aTparThl.

3a pyOexoM STH TEXHOJIOTHYECKHE KOMIIe-
TEHIIMM JOCTAaTOYHO aKTUBHO pa3BuBatorcs. Ha-
npumep, B CIIIA u Kanange yxe ectb mompoOHbIe
CUCTEMBI, YCIEIIHO JEHCTBYIOIIME Ha IPAKTHUKE,
KOTOpBbIE TOMOTAIOT TPyIHaM TyIIeHUS H30eKaTbh
OKpPY’>KEHUSI TOYKapaMU MJTU TIOTIACTh O] COPOCHI C
BO3/IyXa OTHEracsIux BelecTB (Boja U ee pacTBo-
pbl) aBHaTaHKEPHON TEXHUKOMH.

CoBpeMEHHBIE NEKTPOHHBIE MAIKU UMEIOT BbI-
COKOCKOPOCTHBIE MOJIEMBI ISl TIepejadl MECTOIIO-
J0XKeHUA (COO0Ia0T JaHHbIE HAa Oa30BYIO CTAHINIO
Ha pacctosiHue 10 10 kM), MOLIHBIE aKKYMYJISITOPbI
(mo 15 4 B akTUBHOM peXUME Ha OJHOM 3apsijie), U
BCE ATO 3aKJII0YEHO B BJIAro- U yAapO3alUICHHbIH
KOpIYC C KOMIAKTHBIMU pa3Mepamu (YMEIIaroTcs B
HarpynaHsslif kapman) (Crpenen..., 2017). B Poccuii-
ckoit denepannu Takoe 000pPyIOBaHUE TOCTATOUHO
IIMPOKO PACTPOCTPAHEHHO B apMHUH U YK€ HAYAIIO
MOCTyNaTh B TPaKIaHCKUE c(hepbl UCIIOTB30BaAHMS,
OJTHAKO B JIECHOM CEKTOpE Cpelu CIELUaTNCTOB,
paboTaronyXx B MOJEBBIX YCIOBUSIX, TPUOOPHI TO-
JOOHOTO KJlacca BCTPEYAIOTCs MOKa KpaiHe peaKo
(puc. 1).

Bce apmeiickue ycTpoiicTBa OCHaLIEHBI 3aKpPbl-
THIM PaIUOOOMEHOM (17151 JIECOTIOKAPHBIX 1IeJIeH OH
He HyxeH) u [JIOHACC-npueMHUKaMU TIO3HUITHO-
HUPOBAHUS, YTO MO3BOJIAET MH(POPMHUPOBATH OOIi-
OB O TEKyLIeHl M MPOTHO3UPYEMOUN OKpYXkKarolen
CUTYyalllH, a TaKXKe BECTHU 0osiee YeTKoe MIIaHUpO-
BAaHHUE U KOOPAWUHALHIO JEHCTBHI.

[ToMrMo camMuX YCTPOMCTB OTOOpa)KEHHS MH-
dbopmManum, TO-TIPeKHEMY OOJBIION TPOOIIEMON
ocTtaercss cOOp M omepaTHBHas nepenadya oObek-
TUBHBIX CBeleHHA. COBpeMeHHbIE 3apyOeKHbIE
CHIIP (nampumep, WindNinja), maroT BO3MOX-
HOCTh MOJIEJIUPOBATh TEPEMEIIECHUS BO3IYITHBIX
MOTOKOB B MPU3EMHOM CJIO€ BO3yXa Ha BBICOTE JI0
100 m. Mannas cucrema (WindWizard..., 2023),
co3manHast Missoula Fire Sciences Lab. (CIIIA,
mrar MoHTaHa), UMEeT MpOorpaMMHOE olecreye-
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Puc. 1. DneMeHTHI poCCHICKON apMENCKON 3aIUIIEHHON CUCTEMBI TOAJEPKKU IPUHIATUS PEILICHUN

(MacmTab He cOOMIONeH).

a — KOMaHAUPCKUH TUIAHIIET; 6 — HHAUBUIYalbHBIH MpueMonHaukatop Ooiina HIIN2; ¢ — 6pacnet «Crpenen-
YacoBoii»; ¢ — «ymMHbIe» yackl ¢ auciuiceM «Crperen-Komanamupy B apMelCKoM (CBEpXyY) U IPaKIaHCKOM (CHH3Y)

BapuaHTax.

HUE HE TOJBKO JUIsi IOPTATUBHBIX KOMITHIOTEPOB,
HO U cMapT¢doHoB (kak Ha 10S, Tak 1 Ha Android).
WindNinja cnocoOHO 0OCYMTHIBATh KaK BETPOBBIC
MOTOKH, TaK M CKOPOCTh, U MepeMeleHus: ppoHTa
noXkapa Ha MmoapoOHbBIX U(POBBIX KapTax penbeda
mwronaaeo A0 50 X 50 kM, ¢ pa3pernieHueM Kaxi0ro
nukcens okono 100 x 100 m (WindNinja..., 2023).

[ToMumO cTaHIAPTHBIX HABUTAIIMOHHBIX IPO-
rpaMM, TpeOyIOImUX TOCTOSHHOTO OOHOBIICHUS
CUTyallMl C METCOJAAHHBIMH U MECTOHAXOXKICHHUS,
JIOCTaTOYHO HEJOPOTUM U BOCTPEOOBAHHBIM CTAJIO
BHenpeHue «off-line HaBuTamum», Korma OTMET-
KM KOOPAMHAT ONPENEeNAIOTCs 4epe3 3apaHee Bbl-
CTaBJICHHBIM TEpUOJ] BPEMEHH. DTO MOMOTaeT 00-
XOIUTHCS 0€3 MOOUIILHOTO M MHTEpHET-TpaduKa u
MOCTOSIHHOW PabOThl HABUTALMOHHOTO MPUEMHOTO
ycTpoiicTBa (cMapTdoHa WM TUIAHIIIETa), a TAaKKe
SKOHOMMT 3aps]l 0arapeil y yCTpOWCTB, COKpAIaeT
3arparbl Ha OOCITY)KMBAaHHUE CHUCTEMbI U JaeT BO3-
MOXXHOCTh BO MHOTOM OTKAa3aThCsl OT OyMaXKHBIX
KapT U TuaHmeToB. Kpome Toro, ocobeHHO mpH
TJIOXOM OCBEIICHUH HABUTAIHSI C TIOMOIIBIO KapThI
Ha ’KpaHe OObIYHO 3HAYUTENLHO yaoOHEee, yeM Ha
OymaknoM Hocutene. Hanbombiee pacnpocTpane-
Hue B JecHbIX cmyx0ax CIIA u Kanaap! moryunmu
kaptel Avenza PDF Maps, ncnonbs3oBaHue KOTOPBIX
B mpakTuke TymeHus Hadajoch ¢ 2012 r. (United
States..., 2012; Wildland Fire’s..., 2022). Onu cra-
JI¥ TIOYJISIPHBI HE TOJIBKO MMOTOMY, YTO KOMIIAKTHEI
Y yIOOHBI B TIEPEHOCKE, HO U TIPEXKIE BCETO 32 UMe-
fomuiicss Habop CHEeIUalbHBIX WHCTPYMEHTapHEB
JUISL CO3JJaHMsI CXEeMbl OTMETOK, C MOMOIIBIO KOTO-
PBIX MOXHO OBUIO [10OABIIATH JOTOJHUTEIbHbIE
CIIOW Ui pabOThl, COXPAHATH 3TH KapThl U, TPH
HE0OXOJMMOCTH, TEPEChIaTh UX WIH PacIedaThi-
Bath (Wildland Fire’s..., 2022). Panee noxaphsie,
BBIJIBUTAsICh Ha TIOXKap, Opaiu ¢ coboit Habop KapT
(pasmepom 0.3 x 0.4 m u Gosee), 9TO OBIIIO HE COB-
ceM yHnOoOHBIM, TaK KakK, HallpuMep, y JIETYUKOB-
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HaOmoIaTeneil uX KoJIN4ecTBO U3MEPSIIOCh JIECST-
KaMH{ ¥ OHU 3aHUMAaJId 00bEMHBIHN MOPT(heEb.

Ha 2023 r. nns tepputopun Poccnn 10CTynHBbI
HECKOJIbKO JTOCTAaTOYHO Ka4e€CTBEHHBIX MOOWIIb-
HBIX MPHJIOKEHUH ¢ odaliH-KapTaMu MECTHOCTH
(Aunexc Kaptei, 2GIS, MAPS.ME, Google Maps
u ap.). OgHako B OONBIIMHCTBE CIy4aeB OHU MPEI-
Ha3HaueHBbI 17151 9((HEKTUBHOM HABUTALIUU BHYTPH U
MEX/y HACEJICHHBIMU ITYHKTaMHU M COJEPIKAT Kpaii-
HE CKyIHYI0 MH(OpMAIUio 00 YCIOBHSAX M Xapak-
TEPHUCTUKAX JICCHBIX HACAKICHUH U 00bEKTaxX MpHU-
ponHoii cpeasl. Kpome Toro, B ominunu oT Avenza
PDF Maps, B HMX JOCTaTOYHO OTPaHUUYEHHBIN
(yHKIIMOHAN /7151 HAaHECEHUS OTMETOK U BBITIOJN-
HEHUS HEOOXOAMMBIX pacdeToB. [Ipum oTcyTCTBUHM
HO00HOTO OTEYECTBEHHOI'O IPOJYKTa B KayecTBE
MOJyMEpbl BO3MOXKHO TMPUMEHEHHE MPO(UIBHBIX
NPWIOKEHU HAa MOOWJIBHBIX YCTPOWCTBAx, IJe
B HAJINYUM JaHHBIC IJISI TEPPUTOPUH O penbede
(06b14HO ¢ marom uzosuHUMA B 20 M), 160 MOTYT
npuoOpeTaTbes TOMOTHEHHBIE JIECOXO035ICTBEHHOM
uHpopmanerr GPS-naBuraropel, coaepikamiue
CIIOM KBapTaJbHOM, a B HEKOTOPBIX CIIy4yasxXx — W
CETH BBIJIEJIOB.

bnaronapst pa3BUTHIO U JTOCTYITHOCTH CPEACTB
ABTOMOOWJIBPHOM HABUTAIMH, TOSBUIIOCH OOJBIIOE
KOJIMYECTBO IIUPPOBBIX KapT ropoaoB. Tomorpadu-
YECKHE KapThl CEIIbCKOM MECTHOCTH, KaK MPaBUIIO,
JTAHHOHW JeTanbHON MH(pOopMaIeil He 001ataloT 1
yke umerot macmrad ot 1 : 100 000 (100 m mect-
HOCTH B 1 cM Ha m3o0pakenun). [Inan neconacax-
JICHUH COCTAaBIIsIeTCsS B COOTBETCTBUH ellie B Ooiee
MEJIKOM paspelieHuu: npu 1-2 paspsmax Jeco-
ycrpoiictBa — 1 : 25 000, 3 pazpsima — 1 : 50 000
(ITpukas..., 2018). OgHako OOBIYHO M ATHX Mac-
mTab0B BIIOJIHE JOCTATOYHO IS OpraHU3aluu pa-
00T 1O TYIIEHHWIO, TaK KaK OHHM COJIEp)KaT BCE He-
o0xoaMMble cBeJIeHUs 0 Oapbepax Ha IMMyTH MPOJIBU-
JKEHUS OTHSA (IOPOTH, TUAPOCETh, PEIUHBI U T. 1.),
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a Takke, Ha00opoT, 00 ydacTKax, Tje MoXKap Mo-
JKET 3HAUUTEJIIbHO YCHIUTBCS, a CKOPOCTb pac-
MIPOCTPAHEHMsI BO3PACTH (XBOMHBIE MOJOIHIKU U
JBYXBSPYCHBIC IPEBOCTOM, KPYThI€ CKIJIOHBI U T. J1.).
Jns necubix cnyx6 CIIIA, Kanaapl, ABcTpanuu
U MHOTHUX JpPYTHUX CTpaH (Iae AOMUHHUPYIOT aHr-
JUUCKUE Mephl U3MEpPEHUI) OCHOBOM JJI CO3/a-
HUsL TU(POBBIX JIECHBIX KapT SBISETCS MacIITad
1:24000 (B1 cm 2.4 m mn xe 2000 ¢yros B
1 nmroiime), oJfHAKO AJIE HEKOTOPBIX PaiioHOB paspa-
OatpIBalOTCS U Oojee MoApOoOHBIE KapThl U TUIAHBI
(1:12000u 1 :6000).

HudpoBbie KapThl M HUCHOIB30BAHHE HX C
GNSS-masikamMu MOTTH ObI 3HAUYUTENBHO TTOBBICUTD
3¢ (dEeKTUBHOCTh U 0E30MMaCHOCTh PAbOTHI TIOXKap-
HBIX TMOAPA3ACICHUN B IPUPOJHON CpPEAE U BBIBE-
CTH OpPTraHU3aINI0 OOPHOBI C KPYIHBIMU MOXKaApaMU
Ha HOBBIN ypoBeHb. [Ipu QyHKIIMOHUPOBAHUY ITUX
ycrpoiictB ¢ BBC u mopraTtuBHBIMU cpencTBaMu
oroOpakeHus: mHbopMaIUK (IUIAHIIETHI W KOM-
IBIOTEPHI C MPUEMHUKAMH ) MOXKHO HE TOJIBKO yIyd-
LIUTh CJIAXEHHOCTh JEUCTBUM IpyIIl TyLIEHUs, HO
U CYUIECTBEHHO YBEIUYUTh UX O€30MaCHOCTb.

VY4uTeIBas T0, 4YTO YaCTh JAHHBIX KOMIUIEKCHBIX
pelIeHnH yKe TIPeICTaBlIeHbl Ha PBIHKE T'Pa)kIaH-

CKOH mpoxaykiuu B Poccun, ocHOBHO# Bompoc 0Oy-
JIeT 3aKJII04atoTCs B 00see MUPOKOM BHEIPEHUH UX
B OPraHM3ALIMIO JIECHOTO MOKAPOTYILIEHUS, a TAKKe
B JIOCTaTOYHOM OObeMe (hpuHAHCHpOBaHMS Ha 3a-
KyTIKy IPUOOPOB 1 JOPaOOTKY CIEUATIBLHOTO HpO-
TPaMMHOTO OOecTiedeH sl AJisi MOTPEOHOCTEH Jeco-
MOYKAPHBIX KOMaH/I.

Oprann3anusi 6e30MacHOCTH PadoT NMpH Ty-
IIeHUH JIeCHBIX M0KAPOB € MOMOUIbIO COBPEMEH-
HbIX TEXHUYECKHUX pellieHnii B 00/1acTH HABUIa-
nuu. Kak yxe ObLIO cKa3aHO BbIIIE, KaU€CTBEHHO
OpPraHU30BaTh KOMMYHHKALIMIO U OTOBEIIECHHE CO-
TPYAHUKOB Ha NPHPOAHOM IIOKape MOXHO JIHMIIb
UCIOJb3Ysl BECh CIIEKTP HOBBIX TexHoJoruil. Oco-
OEHHO 3TO Ba)KHO JUIsl oOecreueHus: 6e301acHOCTH
U dQdexkTuBHON pabOThl HAa KPYIHBIX TMOXKAPAX.
NMeHHO ¢ TIpUMEHEHUEM BCEX THUIIOB YCTPOWCTB
OTIEPaTHUBHOTO MOHUTOPHHTA (MasK¥, TPEKEPHI,
BBC), nepenaun naHHBIX (pETPAaHCIATOPHI, AaHTEH-
Hbl, HA3€MHBIE CTAHIMM YIpaBiIeHUs), 00pabOTKH,
u oroOpakeHus: nHPopmarmu (cMapTHOHBI, TUIAH-
IIETHl ¥ TIOPTAaTUBHBIE HOYTOYKH), MOXHO YBEIH-
YUTHh 0€30MACHOCTh PadOT MpPU TYUICHUH JIECHBIX
MoXapoB Aaxke 0e3 0CTyna K CIyTHUKOBOMY HJIH
GSM-unrepHety (puc. 2).

Hcnonvsosanue enewneii anmennst HCY nosgonsnem ygenuuums oanvuocmo céasu ¢c BBC ne menee wem 0o 100 km
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Puc. 2. Cxema opranuszaiusi 6€30macHOCTH padOT MpU TYIICHUH JIECHBIX MOYKAPOB C MOMOIIBIO COBPEMEHHBIX TEX-
HUYECKHX cpencTB B oOnactu Hapurammu (GNSS-Tpekepsl, a Takke yCTpoICcTBa 3amicu, 00pabOTKH U 0TOOPaKCHUS

JAHHBIX | TIp.).

1 — nazemHsle crannuu ynpasiaeHus bBC: /a — nonnodopmMaTHOTO «KeiicOBOT0» UCIOMHEHUS, /b — YIPOILIEHHOE KOMIIAKTHOE);
2 — ycrpoiicTBa 00pabOTKH, Iepeadn 1 0ToOpakeHus nHopmarun: 2a — cMapTdoH, 2b — manmert, 2c—2d — pecuBep ISl yCcue-

HUS CUTHAlAa,

2e—2f — paguonoBroputesn 6e3 u ¢ oTobpaxkeHreM nHpopmanun); 3 — GNSS-Masku TOYHOTO MO3UIIUMOHUPOBAHUS

B TMPOCTpaHCTBE: 3a — HHAUBUAYaJbHbIE, 3b — obneryennsie ot bBC, 3¢ — ns HasemHoli TexHukH). Cxema mpencTaBieHa 6e3

cobmonerns macmrada. HCY — HazeMHast CTaHIMS YIIPaBICHMUSL.
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HeoOxomumocts noctyna B HHTepHeT mpu
060pbr0e ¢ KpymHBIMU MOKapaMH BO3HHUKAET, KOTJa
HY’)KHO O0O€CIEUNTh CIaKEHHOE B3aMMOJIEHCTBUE
MEXIy 3HAYUTEIbHBIMA CHJIIAMH M CPEICTBAMH
MOXAPOTYIICHUSI U TOJYYUTh TOYHBIE METEOIpPOr-
HO3bl. [T106anpHasi ceTh MO3BOJSET CYIIECTBEHHO
YAYYIIUTh CUTYalHuio ¢ WHPOPMHUPOBAHHEM, IIpe-
KJI€ BCETO 3a CUET IMOTYYCHHUST KPYITHOMACIITaOHBIX
KOCMHYECKHX CHMMKOB (B TOM 4YHCIIE M C TEIUIO-
SHEPreTUYECKUMHU TOKA3aTeNIIMU), a TaKKe MOHHU-
MaHHUs OKpY’Karomielr 00CTaHOBKU BOKPYT IOXKAapPOB.
B Texnonorundecku pa3suthix ctpanax (CHIA, Ka-
Ha/1a, ABCTpaius ¥ HEKOTOpbIe rocynapcTBa EBpo-
COo103a), TJIe BEJCTCsl cephe3Hasi Ooprda ¢ OrHEM B
OPUPOIHON Cpelie, BCS HOBas JIECOMOXKapHas TeX-
HUKa ceifuac, Kak MpaBuio, M3Ha4aJIbHO OCHAIIAET-
cst GNSS-MasikaMu, a HEKOTOpPbIE MAIlIUHBL — U J10-
CTYIIOM K CITyTHUKOBOMY MHTEpHETY.

B Poccun Bompoc ¢ HCmoiap30BaHUEM OJIOKOB
GNSS-caexennss oocroutr nBosiko. C OQHON CTO-
POHBI, HIIET aKTUBHOE TMPOABMKEHUE POCCUHCKON
CHUCTEMBI CITyTHUKOBOW HaBUTAIIUH, C JIPYTOM — CO-
OTBETCTBYIOIEE (PUHAHCUPOBAHUS HA 3TO HE BbI-
nensieTcst. YaCTUYHO 3TO MPUBOANT K (POPMaIbHBIM
pelIeHnsIM, KOTOpbIe Ha TPaKTUKe He Bcerma d¢-
(extuBHBI. CHCTEMON KCTPEHHOTO pearupOBaHUS
nipu aBapusax « IPA-TTIOHACC» c 1 suBapst 2017 1.
KOMIIJIEKTOBAJIMCh BCE HOBBIE NpojaBaeMble B Poc-
cuiickoii @eneparuu aBromobunu. C 2016 . Ta-
Koe TpeOoBaHKE PaCTIPOCTPAHAIOCH Ha TPAHCIIOPT,
MpeIHa3HAYEHHBIA 11 KOMMEPUYECKOH MepeBO3KU
MAaCCAYKUPOB, OMACHBIX I'PY30B, TBEPIBIX OBITOBBIX
otxonoB. denepanpHas nenesas nporpamma «llom-
Jiep)KaHue, pa3BUTHE U HUCIOIH30BAHUE CUCTEMBI
ITIOHACC na 2012-2020 roxe» (2012) (Konmen-
nus..., 2013), koropast npeaycmarpusana k 2020 r.
ocHarmienue Bcex asromoOwmieit MUC Poccun cu-
CTeMaMH CITyTHHKOBOTO TIIO3WIIMOHUPOBAHUS B
MPOCTPaHCTBE, OblIa peann30BaHa HE MOJHOCTHIO.
C 1 cents6ps 2021 r. Bctynuiu B cuty «lIpaBuna
OCHAILICHUS anmnapaTypoil CIyTHUKOBON HABUTALINU
aBTOOYCOB, MMEIOMIMX IOMHMO MECTa BOIUTEIS
6oee BocbMmH MecT s cuneHusd» (I[loctanosne-
Hue..., 2020), uro TpeOyeT MOCTENEeHHOT0 OCHa-
IICHUS] CPEICTBAaMH KOHTPOJIS OONbIIEeH 4acTh aB-
TOTPAHCIIOPTA JIJISl HA36MHOM TOCTaBKU TIOKAPHBIX.

Hopass ®IIII mo pa3BuTusg HaBUTAIMOHHOM
cucrembl [JIOHACC na nepuon 2021-2030 r. Ha-
MpaBjeHa B MIEPBYIO OYepeb Ha TO, YTOOBI MAaKCH-
MaJIBHO IIEPEUTH Ha POCCHUHCKYIO KOMIIOHEHTHYIO
0a3y, KaK MMpH CO3IaHUU CITyTHUKOB, TaK U JJIs IPH-
e€MHBIX YCTpoHCTB. Takxe B KauecTBe 3a/ad CTa-
BUTCS YJIy4ILIEHUE TOYHOCTH U HAJAEKHOCTH pabdo-
Tl CUCTEMBI TO3ULIMOHUPOBAHUS, IPEXKAE BCETO 3a
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JMKBUAIMH OSCIIOBHOCTH, y4eTa aHOMaJHid rpa-
BUTALMOHHBIX 1 MarHUTHBIX 110JIEH 3€MJIM U HOBBIX
TEXHOJIOTUYECKUX PEIICHUN.

K coxanenuto, B 1eNOM i TpaskJaHCKUX
nonb3oBareneit cucrembl [JIOHACC ¢ 2012 mo
2023 1. TOUHOCTH OcTanach Ha ypoBHe 10-meTHei
JABHOCTH: B cpemHeM g Poccuu oHa MomHsIIach
KpaliHe He3HauuTelbHo ¢ 9.6 M B 2012 . 10 9.5 M
B 2022 r. (mpu pabote 6e3 moMex B YCIOBHUSAX paB-
HUHBI). JTO 3HAYUTENIBHO XYXKE, YEM Y CHCTEMBbI
GPS u GALILEO, o0ecrnieunBaronieii s Hamren
CTpaHbl CPEAHIO TOYHOCTH B 3.5 M. B mpuopu-
TETHBIX LEJIAX POCCUUCKON CHCTEMBI CITy THUKOBOM
HaBUTALIUM — BBIWTH Ha 3TU INOKA3aTelu, J1aXe B
CaMBIX CIIOKHBIX YCIOBHSX. J[J1s criennaabHBIX 1MO-
TpebuTenel 3TOT Mmoka3aTenb IIAHUPOBAIOCH TO-
BBICUTE ¢ 2.8 10 0.6 M k 2020 1., 0JTHAKO B CBSI3H
C LIEJIBIM PSAJIOM CIIOKHOCTEW 3Ta 1IeJIb CIBUTAETCS
€€ Ha HECKOJIBKO JIET. TeM HE MEeHee 3TO Hamlpas-
JIeHWE XOTh U MEJUIEHHO, HO BCE-TAaKU Pa3BHBACT-
csa (Ha 2023 r. Tonbko K cucrtemMe «MOHHUTOPUHT
DOPAy» nmoaxiroueHo Oonee 140 TEHIC., a K CUCTEME
«OPA-TJIOHACC» 6Gonee 9 MIH TpaHCIOPTHBIX
cpencts, unn 6omee 20 % Bcero aBtomapka Poc-
cun). IlmaHupyercs, 94TO Ha OCHOBE TEXHOJOTHH
ITIOHACC B Gnuxaiimue roasl OyaeT HE TOIBKO
3HAYUTEIBHO MOBBIIEHA TOYHOCTh HABUIALlUH, HO
M BO BCEX pErmoHaX CTPaHbI YIACTCS 3aIyCTHTh
oroOpakeHue HMH(OpPMALMU O JABIKEHUHM 0O01Ie-
CTBEHHOT'O TPAHCIOPTA B MPHIOKEHUIX «SIHIEKC
Kapte» u 2I'MC (Poccwuiickuii cnyTHUK..., 2019;
banamosa, Kopensiko, 2023; Kopones, Kpacuukos,
2023).

Bo Bropoii monoBunre 2023 1. oxugaeTcs Ha-
4yajo 3alyCKOB CIIyTHHUKOB HOBOIO IIOKOJIEHHS
«TJIOHACC-K2» (koTOpO€ HEOAHOKPATHO MEPEHO-
cuitoch ¢ 2018 1), ¢ yBEITMUEHHBIM CPOKOM CITYX-
obl1 (¢ 7 no 10 net), Oosee TOYHBIM MO3ULIMOHUPO-
BaHMEM U C CHTHAJIOM, CIIOCOOHBIM NPEOA0JIeBaTh
nomexu (B 2023 romy..., 2023). PykoBomcTBOM
PockocMoca npuopuretHoit 3agaueit k 2030 r. 03-
BYUYEHO IIOBBIILIEHUE OIPEIEICHUs KOOPAMUHAT C
TOYHOCTBIO JO METpa B aOCOIIOTHOM DEXKUME,
6e3 mpuBneyeHUs (DYHKIMOHAIBHBIX JOTOJHEHHUH
(TOJIBKO C TIOMOIIBIO CITyTHUKOB, 0€3 HMCITOJIb30Ba-
HUS HAa3eMHBIX cTaHiuil). HecmoTpst Ha TO 4TO, 1O
3asIBJICHUSIM Pa3pabOTUYMKOB KOCMUUYECKHUX anmnapa-
10B, «[ JIOHACC-K2» crmoco0HBI 00€CIeYUTh TOY-
HocTh HaBuranuu Menee 0.3 M (Poccuiickuii ciryT-
HUK..., 2019; Kapaces, 2020; TounocTts..., 2021),
clelyeT MOHUMaTh, YTO 3TO — pacyeTHbIE Mapame-
TPBI JUIsl UICATBHBIX YCIOBUM MpueMa CUrHaja, B
Jecax M Topax OHH OyIyT CKOpee BCETO B CPEeTHEM
B 3—4 pa3za MEHee TOYHBIMU, JTaKe MPU OpraHuU3a-
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UM HEOOXOAMMOM CITyTHHUKOBOM TPYIIUPOBKH HA
opowure.

C yueTroM COBPEMEHHOW CIIO)KHOW T'€OTOIHUTH-
Yecko OOCTaHOBKHM B MHUpE, HaIU4he COOCTBEH-
HBIX POCCUIMCKON CHCTEM HAaBUTAllUU U KOMMYHHUKA-
LMY SBISETCS KpaiiHe BaxkHbIM (pakTopoM. Pabota
3apyOeKHBIX CUCTEM CBSI3U U TOUHOTO MO3UIIMOHU-
POBaHHS B TIPOCTPAHCTBE MOXKET OBITH 3aMeIJICHA,
yXy[llleHa KaueCTBEHHO WM K€ BOOOIIE OTKIIIO-
YyeHa, MO3TOMY JJIsl yCIEeUHOW paboThl crieluanu-
CTOB IMOKapOTYLIEHHS Ha yAAJIEHHBIX TEPPUTOPUAX
HEOOXOIMMO TIOCTOSTHHOE COBEPIICHCTBOBAHHE HE
TOJIBKO OTEYECTBEHHOW CHCTEMBbl HABHUTAIlMH, HO
U pa3BUTHE HE3aBUCHUMOW CUCTEMbI CITyTHHUKOBOM
CBSI3M JUIS TPaX/IaHCKUX OpPTaHU3alUM.

HUcnoanzoBanue [INTOHACC neconoxkapHbi-
MH popmupoBanuamu Poccun. O cBoeM xenaHuu
obecrneunts Onokamu GNSS-cnexxeHus: BCro camo-
XOJIHYI0 TEXHUKY PYKOBOACTBO Pocnecxo3a 3asBu-
1o BriepBbie B 2016 1. (Pocnecxos..., 2016). Onna-
KO Ha (eiepaibHOM ypOBHE pedb 00 oOecrieueHIH
noJ00HBIM 000pYAOBaHUEM B TMOKA UAET TOJIBKO O
HOBOM JIECONOKapHOU TEXHUKE. JloOCHAIIEHHUE yKe
HMMEIOLIEToCs Mapka MallMH U MEXAaHU3MOB MOTYT
ce0e TMO3BOJIUTH JIMIIb HEKOTOpPHIE MPOQHUIIMTHEIC
cyosekTol Poccuiickoit denepanuu, B TO Bpems
KaK y JOTAlMOHHBIX PErMOHOB HAa MOJIEPHHU3ALNIO
aBTOMapKa TOKa 4TO HET ()MHAHCOBBIX CPEICTB.
[lepBBIM pOCCHICKHUM CYOBEKTOM, KOTOPBIN YXKe
MPaKTUYECKH ITOJIHOCTHIO YKOMIUIEKTOBAJI BCE JIECO-
noxkapuble MamuHbl U Tpakropa [JIOHACC/GPS-
MasikaMu cTajia MoCKOBCKast 00J1acThb, T/I€ TOJIBKO B
2018 1. maHHBIM 00OpYIOBaHUEM OBIIIO 00ECIIEYeHO
oomnee 300 mammn (bonee 300..., 2019).

ComacHo nyHKTY 85 «lIpaBuil TyleHHs JIECHBIX
NoXapoB», yTBepkaAeHHbIX [Iprkazom Munnpupo-
11 Poccun ot 08.07.2014 Ne 313 (2014), npenyc-
MOTPEHO, 4TO B IIEJsIX oOecredeHns: 6e30MacHOCTH
OCYUIECTBIICHUSI pabOT MO TYUICHHUIO JIECHOTO IO-
Kapa roxapHasi TEXHUKa U 000pyI0BaHHE OCHAIIA-
IOTCSl anmnaparypoil cnyTHUKOBO#M HaBuraiuu [J1O-
HACC umu I'TTOHACC/GPS. Cnenyer OTMETHUTb,
yto B [IpaBmiiax TymieHus OTCYTCTBYIOT yKa3aHHs
0 THIIE annaparypsl. YCTAaHOBKH TOJIBKO aBapUMHON
cucreMbl «DPA-ITIOHACC» nHa necomnoxapHbie
MAaIlIMHBI U TPaKTOpa SBHO HEIOCTaTouHO. Tpely-
ercsi Oosiee KOMIUIEKCHAs OpraHHU3alisi CHCTEMBI
OLICHKHM KOHTPOJISI CUTYalluy U MOMOUIH (TIOIIepHK-
K1) IPUHSTHS PELICHUH, OCHOBaHHAas Ha Mpodeccu-
oHanbHBIX GNSS-Tpekepax. K coxxanenuto, ceituac
JIOCTaTOYHO YacTO MPOUCXOAMUT MOJMEHA JaHHBIX
MOHATUN U3-3a OTCYTCTBUS OTEUECTBEHHOM YHU-
(UIMpPOBAaHHOW TEPMHUHOJIOTHUHU. 3adacTyio ¢pasa
«OCHAII[EHHWE aNmaparypo CIIyTHUKOBOW HaBWTa-
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IIUI», MOKET 03HAYaTh U YIPOIICHHYIO aBapUHHYIO
cuctemy, ocHoBanHyr0 Ha GNSS-Tpekepax, u 6onee
JETAJIbHBII TPOrpaMMHO-aNIAPATHBIN KOMIUIEKC,
o0ecredrBaroOUil MOJHOIICHHOE B3aUMOJCHCTBUS
€IMHUI] TEXHUKH W TepcoHasa, co cOOpoM U 00-
paboTkoit Bceil moctynaromei naHpopmanuu. O6a
BapUaHTa CUCTEM Oy/yT CyIECTBEHHO Pa3JIN4aThCs
Kak o cBoeMy (yHKIIMOHAIY, TaK U CTOUMOCTH pe-
anu3aluy U 00CITy)KMBAHUS.

Hanuuwne tonpko nmuie onHOM cuctemsl «IPA-
['JIOHACC» He 1mo3BOIUT BBICTPOUTH BCIO apXU-
TEKTypy YIpaBIE€HUS TEXHUKOW Ha TOXKapax, I7e
TpeOyercst 6osee eTaiabHasi OLEHKA MepeMeIeHUs
MalliH ¥ MEXaHU3MOB, OJJHAKO OHa Oy/eT BechbMa
MOJIC3HOM JTyONUpPYIONIeH CHUCTEMON SKCTPEHHOTO
pearupoBaHus ISl TOBBIICHUS O€30MTACHOCTH BBI-
MOJTHAEMBIX paboT. YKka3aHHbIE TPEOOBAaHUS B TEKY-
IIUX SKOHOMHUYECKUX YCIOBHUSAX HEBBITOIHUMBI, a C
YUETOM CIIMIIKOM IITHPOKOTO MOHATHUS «IIOKapHOE
o0opynoBaHue» — M SIBHO M30BITOYHBIC. Bumurcs
BIIOJIHE PAa3yMHBIM H3JIOKUTh YKa3aHHBIA MYHKT B
CIIEAYIONICH peNaKIMH: «BCE BHOBb BBOJIUMBIC B
HKCIITYaTaIUIO MTOYKapHbIE TPAHCIIOPTHBIE CPECTBA
OCHAIIAIOTCSl amnmaparypoil CBSI3W U CITyTHUKOBOM
HABUTALIUHY, MTO3BOJISIONICH AUCTIETYEPCKUM CITYXK-
0aM OTCIIEeKUBaThb MECTOHAXOXJIECHUE YKa3aHHBIX
CPEACTB B peaJbHOM BpeMeHW». Takxke Leneco-
00pa3HO 00ecneyuTh JECHBIX MOKAPHBIX M HHBIX
JML, OCYILECTBIIAIOUINX HEMOCPEACTBEHHOE Ty-
IIEHHUE JIECHBIX MOXKapOB, MHAWBUIYaJIbHBIMU I10-
JKapHO-CTIacaTeIbHBIMI MasikaMH, XOTS TOBOPHUTH
0 3aKOHOJATEJIbHOM 3aKPEIJICHHH TaKoro Tpedo-
BaHHUs NIOKa npexaeBpeMeHHo. [lpu neiictByroiei
MaTepUaIbHO-TEXHUUYECKOH 0a3ze JeCconmKapHbIX
Nozipa3/ieieHnii B HAIlleH cTpaHe JII000e BBEICHHE
YUCIIEHHBIX HOPMATHUBOB TPU OCHAIIECHHUH ITO100-
HBIMH yCTPOMCTBAMHU MOKET HOCHTbH TOJBKO JIUIIH
PEKOMEH/IaTeNIbHBIN XapakTep.

B centsa6pe 2019 1. mrrar Kamugopuus 8 CLIA
CTaJl TIEPBOM TEPPUTOpHEH, TAe Oblia 3amylieHa
KpynHOMaciTabHas MWIOTHAsE MporpamMma HHTe-
TPUPOBAHHOM CHCTEMBI Pa3BEJKU OTHS B PEATbHOM
Bpemenn (Fire Integrated Real-Time Intelligence
System — FIRIS), paccuntannas na 150 nueir u
co croumocTthio B 4.5 miu momwt. CIHIA. Jlo sTtoro
B Pa3HBIX CTpaHax OBLIN TOJIBKO HEOOJIbIINE MpaK-
THYeCcKue paboThl 1o Mog00HOH Temaruke (Orange
County..., 2019; FIRIS, 2023). Bpems npoBeaeHus
JKCIIepUMEHTa ObLIO BBHIOpaHO HE CIy4aiHO, Tak
KaK UMEHHO B OCEHHE-3UMHHE MECSIIHI B 3TOM IIITa-
T€ HacTymnaeT HauboJee 3aCylTUBbIM NepUoJ Bpe-
MEHH, CONPOBOXKIAIOIIUICS CHUIIBHBIMU BETpaMH
(Santa Ana winds — Berpa CanTa-AHa C IOpbIBaMU
1o 15-20 m/c).
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Puc. 3. Cucrema FIRIS mis pa3Benku 1 MOIEHPOBaHUS OKapa B PealbHOM MacIiTabe BpeMeHH.

a — o01mas cxema OpraHu3aliH CUCTEMEL; O (CBepXy) — KOMOMHHPOBaHHAsl OOPTOBasl TEICBU3NOHHO-ONTHIECKAst KaMepa, pacolio-
XKEHHasl Ha caMolIéTe; O (B cepellHe) — 0TOOpaXKEHHUE MOXKapa B TEITIOBOM KaHaJle; 6 (CHU3Y) — OTOOpa)keHHe 110)Kapa B ONITHYECKOM

KaHaJe; 6 —

Jlia cbopa cBeneHUi O Mmokapax HCIOJb30Ba-
JUCh KaK CIyTHUKOBBIE CHMMKH, TaK U JaHHBIE,
MOJTy4aeMble C MUJIOTUPYEMBIX CaMOJIETOB U Oec-
MMAJIOTHBIX armapaToB (puc. 3).

LleHHBIM HOBOBBEJIEHUEM CHCTEMBI SBISET-
csl TO, YTO OIepaTHBHAs MH(OpMAIHA C Hee cTana
MOCTYMNaTh HE TOJHKO MPSIMHUKOM Ha TIAHIIETHI U
CMapTQOHBI MOXKAPHBIX, OOPIOIIMXCS ¢ OTHEM Kak
Ha 3eMJIe, TaK ¥ ¢ BO3/1yXa, HO U B TOM, YTO Ha 3TUX
K€ MOPTATUBHBIX YCTPOMCTBaX OHA MOIJA JOMOJI-
HUTEJIBHO OTOOpaXaTbCs M TIOCIIE MOACTUPOBAHHUS
Ha MOUIHBIX KOMIbloTepax. g 3Tux nemneit Obu1
3aneicTBoBaH cynepkommnbiorep Kanudopuuiicko-
IO YHUBEPCHUTETA C CAMBIMH COBPEMEHHBIMU aJIr0-
pUTMaMH PacYETOB U3MEHEHHMS ITOTOBI U ITOKAPOB.
Ha ocnose mporpammer WIFIRE, cioco6Hoi1 ¢ BbI-
COKOI TOYHOCTBIO IPOTHO3UPOBATh Pa3BUTHE Kaxk-
JI0TO TIokapa /10 6 4 Brepe v pH MOCTOSTHHOM T0-
TOKE JAHHBIX O TIOTO/IHBIX YCIOBHAX MOJIEIb MOKET
00HOBIATHCA Kaxable 15 mun (Gabbert, 2019; The
WIFIRE..., 2023). Ilomumo mporHo3Hoi uHpOp-
Maluu 0 KOHTYpe Ka)KJO0ro Mokapa, CUCTEMa B aB-
TOMaTHUYECKOM PEKUME MO/ICKAa3bIBAET, KAKOE KOJIN-
YECTBO CTPOCHUMN OKAKETCS HA NPOUJECHHON OTHEM
TEeppUTOpHH. Bce 3TO M03BONSET HE TONBKO JIy4Ile
BecTU 00pBOY € OrHEM, HO U 3a0JIarOBPEMEHHO OO~
BEIIaTh HaceJeHue 00 yrpose B 30HE MOXKapoB, 3a-
paHee OpraHH30BBIBas (P HEOOXOMUMOCTH) IS
HUX 0€30MaCHYI0 IBAKyaIuIo.

IlepBbIii ONBIT MCHOJIB30BAHUS 3TOM CHUCTEMBI
B 2019 . moka3aym ee JOCTaTOYHO BBICOKYIO (-
(heKTUBHOCTH M TPEUMYIIECTBA IS OTIEPATUBHO-
o M KaueCTBEHHOIO MPUHSTHs pelieHui. Tak, mo
JaHHBIM o¢uuuanbHON cratuctuku, B Kamudop-
Huu B 2018 1. OBUTO TIpoiiieHo mokapamu Oolee
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oToOpakKeHHE MOZICNN PA3BUTHA OXKapa mocsie 00paboTKU TaHHBIX Ha cynepkoMnbiorepe B mporpamme WIFIRE.

750 TteIC. Ta M 3aduxcupoBano 103 uen. morud-
mmx. Jnsg 2017 1. ananmoruyHbie UPPbI COCTABUIN
560 teICc. Ta u 47 yen. B 2019, 2020, 2021, 2022 .
IPU CXOXKUX IMOTOIHBIX YCIOBHSX KOJIWYECTBO I1O-
ruOImMX OT OTHS M 3aJbIMJIIEHHS COCTaBUIO 5, 33, 3
u 9 yen. coorBerctBeHHO (CALL FIRE, 2023).

OpnHako crenyeT MOHMUMAaTh, YTO IEPEXo] Ha
HOBBII TEXHOJOTMYECKUI YPOBEHb MOBBIIIECHUS
0€30MacHOCTH TIPU TYIIEHUH JIECHBIX TOKAapOB C
MOMOIIEI0 COBPEMEHHBIX pa3pabOTOK B 00JACTH
HaBHUTaIMK TPeOyeT J0CTATOYHO OOJBIIUX Pa30BBIX
(UHAHCOBBIX BIOKEHUH. DTO HE TOJBKO MpHOOpe-
TEHUE CTEeIHATFHOTO 000PYI0BAHUSA, HO M 3aKyTIKa
(a uHOTHA W pa3paboTKa) NPOPUIBHOTO MPOTPAMM-
HOro obecredenusi, 1 o0s3areaIbHOEe 00yUeHue co-
TpynaukoB. Hanpumep, B 2014 1. B CIIIA B mrare
®nopuna nokynka u ycraHoBka 400 KOMIIEKTOB
GPS-npueMHHMKOB U paauoriepeiaTYuKoB JJIsl 110-
JKapHBIX MalluH U OyJIbJ03epOB, a TaKKe Mpuoo-
pEeTeHue TUIAHIIETOB U KOMITBIOTEPOB (C Mpemycra-
HOBJICHHBIMH TPOQHIBHBIMH TMPOrpaMMaMH) JUIS
60 PTII oGomuuck B CyMMy OKOJO 2 MJIH JIOJUIL
(Gabbert, 2014). dns s¢pdextuBHOrO PyHKIHOHH-
pPOBaHUS TaKUX CHUCTEM HEOOXOAMMO EKETOAHOE
(buHAHCHpPOBaHWE HA TIOBBIIICHWE KBATH(DHUKAIMH
MepcoHalia, a Takke Ha TEXHUYECKYIO TOIIEPKKY,
MOJICPHU3ALIMIO TPUOOPOB U MPOTrpaMMHOrO odec-
neyenus. Kpome Toro, oueHb BayKHA IIUPOKAst aj-
MUHUCTpaTHBHAs TIOAJEPKKA IOMOOHBIX padboT
CO CTOPOHBI OPTaHOB BIIACTH, TOCYIAPCTBEHHBIX U
YaCTHBIX KOPIIOpPALIUK.

B HacTosiimee BpeMsi €CTh M allbTepPHATHBHBIC
HOMBITKA TI0 HISHTU(UKAIMH  MECTOPACIIONO-
JKEHHsI KaKk paOOoTalomuX TPyMN, TaK W OTIEIHHO
Ka)X/I0r0 YeJI0BEKa, HalpuUMep — MPH HCIIOJIb30Ba-
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HUHM TEOJIOKAIlMM 4Yepe3 CHCTEMbl MEepCOHAIBLHOM
MOJBMKHOW CIYTHUKOBOM CBsI3U  (3apyOexHbIe
Thuraya, Globalstar, Inmarsat, Iridium u poccuii-
ckuii «lonery). B Poccum sto mpemmomaraercs
OCYUIECTBIISITh B paMKax BTOPOTO 3Tara CHCTEMBI
TEXHUYECKUX CPEACTB Ul obecrnedeHus QpyHKIuH
OINEpPaTUBHO-PO3BICKHBIX MEpONPUATHIL (B TOM
qycie U Ha CUCTeMaX MOOWJIBHOW M CITyTHUKOBOM
csi3u). CormacHo (enepanbHOMy 3akoHy «O CBs-
3w» (2003) u Ilpuxazy MunucrepctBa uHpopma-
[IUOHHBIX TeXHOJIOrni U cBa3u PP ot 16.01.2008
No 6 (2008), ycrpoiicTBa CIyTHUKOBOM CBSI3H, TO-
JOOHO COTOBBIM Tene(OHaM, TOKHBI OyLyT UMETh
IMEI-HoMepa u He pexe, 4eM pa3 B yac, lepeaa-
BaTh cBou koopauHatel IMEI (anmi. International
Mobile Equipment Identity — MeXayHapOIHBII
UIeHTH()UKATOP MOOMIIBHOTO 000PYI0BaHUs) — 3TO
HOMep (cocTouT u3 15 1udp B AECATUUHOM Mpe-
CTaBIICHHUH ), OOBIYHO YHUKAIBHBIN, ISl UACHTUDH-
Kanuu TeneoHoB, paboratonux B cucreMax GSM,
WCDMA u IDEN, a Tak:ke B HEKOTOPBIX CUCTeMax
CITyTHUKOBOH CBSI3H.

3AK/IIOYEHUE

HecmoTpst Ha TO 4TO ammapaTbl CITyTHUKOBOM
CBSI3U YK€ JOCTaTOYHO PACIPOCTPAHEHBI B CTPYK-
typax MUYC Poccun, ®BY «ABuanecooxpana,
PETHOHAJILHBIX JIECOTIOXKAPHBIX IIEHTPOB M JaXKe
y TOXKapHBIX JOOPOBOJBIEB, UCIOIb30BAHNUE UX B
paMKax OpraHU3alMOHHO-TEXHUYECKUX MEpONpusi-
THH TIOKa BCE eIle MpoOIeMaTuaHo. ITO 00yCIIOB-
JICHO KaK OPraHM3allMOHHO, TaK U TEXHOJIOTHYECKH.
Opranu3aimoHHas CIOKHOCTh 3aKJIIOUAETCS B TOM,
YTO JOCTYN K JaHHOW WH(POPMALIUN UMEETCS TOJIb-
KO y CHJIOBBIX MHHUCTEPCTB, TEXHOJIOTUYECKH —
TEM, 4TO JI0 CHX IOp HE BCE MPOU3BOAUTEIH CITyT-
HUKOBBIX TeJIe(OHOB ycTaHaBnuBaroT Moaynu GPS
Y MHOW HAaBHTAIMU B KXY MOJIENb YCTPOMCTBA.
Hanpumep, ee HeT Bo Beex anmapatax Iridium (I'aB-
pumiok, 2021), Tak Kak y HUX BCSI T€OJIOKALUS T10-
CTpoeHa Ha COOCTBEHHOW CHCTEME CITyTHUKOB CBSI-
3u. Kpome Toro, crnyTHUKOBBIE Tele(OHBI 10 CHUX
1O AOCTaTOYHO JOPOTH (OJMH anmapaT CTOUT MHO-
T'He JEeCSATKH ThICSY, a UHOTAA M 0ojiee COTHHU ThI-
csia pyoreit). Exxemecsiunas aboHeHTCKasl 1iaTa u3-
MepsieTcsl ThicSTYaMu pyOIiei. DTo MPUBENIO K TOMY,
YTO ceifuac 0OBIYHO HA TPYTITY MOXKAPOTYIICHHUS B
HAJIMYMKA MMEETCS TOJIBKO JIMIIb OJUH anmapar (B
ayqmem ciydae). [lepenaya mMecTopacnonoxeHus
CO CITyTHUKOBBIX MPUEMHHUKOB KaXKIbIH 4ac Mpe-
M0JIaraeT, 4TO CIYTHUKOBBIC TeNe(OHBI TOKHBI
OBITh MPAKTHUYECKU BCEI/Ia BKIIOYEHBL. B Taex)HBIX
YCIIOBUSIX, TJIE 3apsiaKa aKKyMYJISATOPOB HE BCeria
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oTiepaTHBHA WJIM BOOOIIE BO3MOXKHA, ATO BCETAa
CO3/1a€T OIPEIEICHHBIE CI0KHOCTH.

B cBete MexnayHapoaHbIx coObiTHi 2022—
2023 r. Poccuiickoii ®enepanuu HEOOXOIUMO
HE TOJBKO 0o0Jiee MHTEHCHBHO COBEPIICHCTBOBATH
OTEYECTBEHHYI0O KOCMHUYECKYIO HABUTAIMIO, HO U
JyMaTh O HIMPOKOM BHEIPEHHM B MPAKTUKY HEIO-
pOTroM POCCUHCKOM CUCTEMBI CITyTHUKOBOM CBS3U
JUISl Tpakianckoro cexkropa. Becnoii 2022 1., B cBsI-
3 CO 3HAYMTEILHBIM KOJIe0aHNUEM Kypca MHPOBBIX
BAJIIOT, CITyTHUKOBAs CBSI3b 3HAUUTENBHO MOA0PO-
JKaja, a HEKOTOpbIE OMepaTopbl U MPOU3BOAUTEIH
TEJIEKOMMYHHUKAIIMOHHOTO  000pYHIOBaHUS  YIILIH
¢ poccuiickoro peiHka (Kakue TexHosormueckue
KoMMaHuH..., 2022; CIIA..., 2022).

C Hameill TOYKHM 3peHHs ee Ienecoo0pasHei
BCET0 NPOJOJDKATh pa3BUBaTh Ha 0asze JIEHCTBYIO-
MIMX JUAEPOB B 00JACTH MPEIOCTABICHHUS YCIYT
CIIyTHUKOBOHW CBSI3U TOCYIapCTBEHHBIM TMPEANPH-
arusam: AO «Poccuiickas TeTeKOMMyHHUKallMOHHAs
kommanus» (AO «PTKOMM» — maructpaibHOM
oreparope cBsi3H, adHUIMPOBAHHBIN ¢ HAITMOHAIb-
HbIM onieparopoM «Pocrenexkom»), a Takxke OI'VII
«Kocmuueckas cBsa3p» U AO «la3mpom KocMu-
YECKHUEe CUCTeMb». [l mpesocTaBieHHs] yCayr
¢bukcupoBaHHOW cryTHHKOBOK cBsi3m PTKOMM
MCTIOJIB3yeT €MKOCTH Ha 3apyOe)KHBIX CIYTHHUKAX
cemeiictB JCSAT u Intelsat (HecMmoTpst Ha oduiu-
albHBIA yXOJ psijia 3amajHbIX MapTHepoB). Takxke
OOJIBIIION MHTEPEC MPENOCTABISICT Pa3BUTHE JICH-
CTBYIOIIIUX OTEYECTBEHHBIX TI'PYNIUPOBOK CITYT-
HUKOB «JKkcmpece» U «SImam» u ocoOeHHO mep-
CHeKTUBHBIX ammaparoB «lonen-M», «Ckud» wu
«Mapadon IoT» (CumoproBa, Kunskuna, 2022).
Ot u npyrue pazpaboTku Bounn B DenepanbHbIi
npoekT «KoMriekcHoe pa3BUTHE KOCMUYECKUX WH-
dopmarroHHbIX TexHonorui» («Cdepar). K coxa-
JICHUIO, KaK M CO CITyTHUKaMH JJIsi HAOMIOACHHUS 3a
MOBEPXHOCTHIO 3€MJIH, BO MHOTOM JICHCTBYIOIINE U
MIEPCIIEKTUBHBIE OTEYECTBEHHBIE KOCMHUYECKHE all-
napaThl CBSI3U U IeOJIOKAIMU MTOKa eIl 3HAYUTEb-
HO 3aBHUCST OT 3apyOeXHOH KOMIIOHEHTHOW 0asbl,
OJJHAKO TOCYJapCTBO IMPEIIPUHUMAET 3HAYUTEIb-
HBbIC yCWINA (B TOM YMCII€ M HapalluBaHue (puHaH-
CUpPOBaHUs) AJIl TOTO, YTOObI B MaKCHMaJbHO KO-
POTKHE CPOKHU 3Ty 3aBUCUMOCTb COKpaTUTh. CBsI3b
Y HaBUTAlMs — 3TO BO MHOI'OM B3aHMOCBSI3aHHBIE
cthepsl u Poccun Hy)KHO pemarh TOCTaBJICHHBIE 3a-
JTa4Y¥ MaKCHUMaJIbHO KOMIUIEKCHO M ONIEPaTHUBHO.

Heo0Oxonumo miianoMepHO BeCTH MepeocHalie-
HHE JIECOTIOKapHBIX MOApa3/IeIeHUi BceM HeoOXo-
JTUMBIM C YYE€TOM TPOHM3OMICAIINX [I00aTbHBIX W3-
MEHEHHMI B CPEICTBAaX CBSA3M M HABUTAIlUH, YTOOBI
COKPAaTHUTh CYILIECTBYIOLIEE TEXHOJIOTMYECKOE OTCTa-

137



A. B. bproxanos, P. B. Komenvnuxos

BaHue Poccun oT cTpaH — nuaepoB B 00MacTy WH-
(opmaruzanu 60pbOBI C MOKapaMu B MPUPOAHOM
cpene (CIIA, Kanaspl, ABcTpamuu u ap.):

1) criekTpoM COBPEMEHHBIX yCTPOMCTB (OT ca-
MBIX TIpOCThIX GNSS-MasgkoB [0 KOMITAKTHBIX
MJIAHIIETOB M OECHHUJIOTHBIX JIETAaTEeIbHBIX anmnapa-
TOB), MO3BOJISIFOIIUX UMETh OOBEKTHBHOE ITOHMMA-
HUE KaK 0 TapaMeTpax 1mokapa, Tak ¥ O MECTOTIOI0-
YKCHUH JICCHBIX MOKAPHBIX U TEXHUKU;

2) 3¢ peKTUBHO UCIOIB30BATH MOTEHIMA POC-
CUICKHX IBOMHBIX TEXHOJIOTHI B HHTEPECAX IKOHO-
MHYECKOTO Pa3BUTHI CTPAHBI U €€ O€30IacCHOCTH;

3) ¢ yd4eToM MEXIyHapOJHBIX HHTETPalllOH-
HBIX MPOEKTOB B 00JACTH KOCMUYECKUX HaBUTALIU-
OHHBIX CUCTEM JIJIsl pETUOHANBHBIX U (he1epaTbHBIX
JECONOKAPHBIX CIIY’)KO PEKOMEHAYeTCs 3aKyIKa
anmaparypsl GNSS, nonnepxusaroiiei Kak MOKHO
0oJIbllIe CTAaHIAPTOB CITyTHUKOBOM HAaBUTAIINH;

4) B uensX MOBBILIEHUS OE30MACHOCTH Me-
pOTIPUATHI IO TYUIEHUIO IOXApPOB B MPUPOTHOU
cpene HeoOXOIMMO HaJlaUTh CKOpeiIee Mpous3-
BOACTBO HUHAMBUAyaIbHBIX GNSS-u3Bemareneit
JIECHBIX TOKAPHBIX, OCHOBAaHHBIX MPEXKJIE BCETO Ha
OTEUECTBEHHBIX pa3paboTKax /sl OrHeOOPIIEB B Ha-
CEJICHHBIX ITyHKTAaX, a TAK)Ke apMEUCKUX MprOopax
HaBuranuu, onoserienus u CIITIP;

5) Ha ocHoBe mnpubopoB GNSS-naBuranuu
(c cooTBeTCTBYIOIMM OOMEHOM HMH(pOPMALUHU TO
paaMo W CITyTHUKOBBIM KaHAJaM CBSI3H), a TaKKe
YCTPOMCTB 3amucu, 00paboTKM M OTOOpaskeHUs
uHpopMauun TpedyeTcs co3qaHue OTEUECTBEHHON
cUCTeMbl HHPOPMAITMOHHON MOAJIEPKKU TPUHITHS
YIPABIEHUECKHUX PEILICHUH AJIs1 JIECHBIX IOXKAPHBIX,
MOJITOTOBJIEHHOM TIO OTBITY JIYUIINX 3apyOeimHBIX
aQHAJIOTOB M C MAaKCUMaJbHBIM yYE€TOM PETHOHAIb-
HOM cnienuuku (IPUPOIHBIE YCIOBUS, IPUOOpHAas
0a3a, JOCTyIHbIC YaCTOTHI U T. 11.);

6) obecreunTh KaUeCTBEHHYIO CUCTEMY IOJIIO-
TOBKM MPOQPHUIBHBIX CHELHUAIUCTOB MOIHOIEHHO-
My IOJIb30BaHUIO CPEJCTBAMM HABUTAlMM, a TaK-
JKe Ieperaye U XpaHEHHIO IeolpOCTPAHCTBEHHOMN
uHbopmaryn (BHECTH HEOOXOAMMBIE U3MEHEHUS H
JIOTIOJIHEHUS B 00pa3oBaTeIbHbIe MTPOrPaMMBbI BBIC-
1Iero, CpeaHe-CleNUualbHOr0 U JTOMOJTHUTEIBHOIO
o0Opa3oBaHus);

7) bopcupoBats pabOTHI IO CO3TAHUIO POCCHIA-
CKOM CHCTEMBI CITyTHUKOBOM CBSA3M U JOCTYIA B UH-
TEPHET JJIsl TPaKIaHCKOTO CEKTOpa.

VYenemnas peanusanusl JaHHBIX ITyHKTOB IO3-
BOJIUT OPraHn30BaTh 3(P(PEeKTUBHYIO CUCTEMY IOJ-
JEPKKU PUHATHSI YIIPaBICHYECKUX PELICHH B 00-
JIACTH OXpaHbI JIECOB OT MOXKAPOB U, KaK CIEICTBUE,
MOBBICUTH 3PPEKTUBHOCTD U OE30ITaCHOCTH OOPHOBI
¢ orHem B poccuiickux necax. GNSS-naBuranus B
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HaCTOsIIee BpeMs SBJISIETCSl Hauboee IeMeBbIM 1
Kaue€CTBEHHBIM BAapUAHTOM OLEHKU MECTOpacIo-
JIOKEHUSI CUJI M CPEACTB MOXKAPOTYILIEHHUsI B IPO-
CTpPaHCTBE, a OOECleYeHHe HaJIEeKHOW CITyTHHKO-
BOI CBSI3U SIBJISIETCS HEOTHEMIIEMBIM (DAKTOPOM IS
OTIEpaTHBHOM Tiepeadyd BaXHOW WHGOpMAIUH ¥
KOOpAMHAIMK CUJI U CPEACTB B IPOCTPAHCTBE.
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An analytical review of satellite navigation systems, devices for receiving and processing spatial information, in the
context of their use in monitoring and extinguishing fires in the natural environment, is presented. Satellite navigation
systems are considered both in terms of user devices and their global organization. Promising Russian and foreign
developments in the field of satellite navigation and information transmission are discussed, which can significantly
increase the efficiency of fire extinguishing and the safety of fighting fire in the natural environment. The most
optimal option for controlling the forces and means of fire extinguishing has been determined, which provides for
the construction of a system that combines the possibilities of using both radio and satellite communication channels.
This approach will significantly improve the safety of monitoring and fighting wildfires, as well as organizing a
modern reliable and independent decision support system, thereby significantly improving the quality and economic
efficiency of forest fire fighting. The necessary changes are proposed that are appropriate to overcome the existing
technological gap between Russia and the leading countries in the field of informatization of fighting fires in the
natural environment.
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