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BE30IMACHOCTb B YPE3BbIYAUHbIX CUTYALIMNAX / SAFETY IN EMERGENCY SITUATIONS

YK 614.841.42

AHANN3 JAHHbIX MO CNOCOBAM OBHAPYXEHUA JNECHbIX NOXXAPOB
HA TEPPUTOPUU CBEPA/IOBCKOW OBIACTU 3A MEPUOA, C 2014 MO 2022 rOAbl

KpeKktyHoB Anekceit AnekcaHaposuul, Ebumos UBaH AnekcaHaposuy?,
Bacbkos flkoB Hukonaesuu?, 3anecos Cepreit BeHnammHosny?

lypanbckuit uHctuTyT FMMC MYC Poccuu, r. EkaTepuHbypr, Poccus
2YpanbCKunit rocyaapcTBeHHbIN 1IECOTEXHUYECKMI yHUBepcUuTeT, . EkaTepuHbypr, Poccus

AHHOTALUMA

B paboTe npeacrtaBneHa aHanuTU4eckan MHGopmaLmsa No obHapyKEHMUIO JIECHbIX NOXKa-
POB Ha Pas/IMYHbIX NNOWALAX B TAKOM pernoHe Poccuitickoint ®eaepaunn, Kak Ceepa-
NloBcKadA ob1acTb. B CBepanoBckon 061acTn 60/1blLIOE KOJIMYECTBO HACE/IEHHbIX MYHKTOB
NnoABepPyKEHO Yrpo3e NeCHbIX NoXKapoB. MMeHHO cBoeBpeMeHHOe 0bHapyKeHne Bo3ro-
paHu1A B 1ecy NO3BONSET UMEIOLLMMCS CUIaM U cpeacTBam no 6opbbe ¢ IeCHbIMM NoXKa-
pamu 3¢pEeKTUBHO OpraHM30BaTb €ro TylIeHME U NOATroTOBUTb HaCeNEeHHbIe MYHKTbI,
HaxoAadAwMmecs B6AM3N o4yara BO3ropaHus, K BOSMOXKHOMY Mepexoay Ha HUX OrHA nec-
HOro norkapa. B HacTosLee Bpema cucTemMbl 06HaPYKEHWUS NECHbIX NMOXKAPOB U KaYecTBO
3TUX CUCTEM aKTUBHO PA3BMBAIOTCSH, BHEAPAIOTCA B AeATE/IbHOCTb PabOTHMKOB Siecono-
¥KapHbIX GOPMMPOBAHNIN N COBEPLLEHCTBYIOTCS, HO, HECMOTPSA Ha 3TO, N/IOWAAM, KOTO-
pble YCNeBaloT OXBAaTUTb IECHbIE NOXKaPbl 40 MOMEHTA UX OOHAPYKEHUSA, NO-NPEXKHEMY
ocTatoTca 6onbwMMK. 34eCb CTaHOBATCA aKTyalbHbIMKM Bonpocbkl 06 addeKTuBHOCTU
NPUMEHEHUNA Pa3INYHbIX CNOCOBOB 0BHAPYKEHMA NECHbIX NOXKapPOoB B MPUBA3KE K M0-
Waaun obHapy»KeHUs, 0 pe3ynbTaTUBHOCTM MEPONPUATUI NO COBEPLIEHCTBOBAHMIO YKa-
3aHHOrO Hanpas/ieHMA OeATEeNbHOCTM, a TaKXKe O LenecoobpasHOCTU MCNONb30BaHUA
HEKOTOPbIX CNOCO60B 06HAPYKEHMA NECHbIX MOXKaPOB.

KnioueBble cnoBa: necHom noap, o6Hapy>KeHV|e, ANCTaHUMNOHHOE Ha6mop,eHme, ypes-
BblyalHan CUTyauunAa, necHaa asnauyuAa, necHom noXap, 3aWnTa HaCeNEeHHbIX MYHKTOB

OT ZNIECHbIX MOXXapoB
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The paper presents analytical information on the detection of forest fires in various ar-
eas in such a region of the Russian Federation as the Sverdlovsk region. In the Sverdlovsk
region, a large number of settlements are settlements that, in accordance with the Rules
of the fire regime in the Russian Federation, are subject to the threat of forest fires. It is
the timely detection of a fire in the forest that allows the available forces and means to
combat forest fires to effectively organize its extinguishing and prepare settlements lo-
cated near the source of fire for a possible transition to forest fires. Currently, forest fire
detection systems and the quality of these systems are actively developing, being intro-
duced into the activities of forest fire workers and being improved, but despite this, the
areas that forest fires manage to cover before they are detected still remain large. Here
the question of the effectiveness of the application of various methods for detecting
forest fires in relation to the area of detection of forest fires, the effectiveness of
measures to improve this area of activity, as well as the feasibility of using some meth-
ods of detecting forest fires becomes relevant.

Keywords: forest fire, detection, remote monitoring, emergency, forest aviation, forest

fire, protection of settlements from forest fires

B cooTBeTcTBMM C 3aKOHOAZATE/Nb-
ctBom Poccuiickoint Peagepaunm, Ypessblyan-
Hble CUMTyauMu B flecax Knaccuduumpyrotca
n nogpasgenstorcs Ha [1]:

ypesBblYaHble CUTYyauuuM B necax
MYHWLMNANbHOMO XapaKTepa;

ypesBblyalHble CUTyauuMmM B ecax
PEermoHanbHOro XxapaKTepa;

ype3BblyalHble CUTyauuMmM B ecax
MEMKPErMoHaIbHOIO XapaKTepa;

ypesBblyalHble CUTyauuMm B necax
denepanbHOro xapakrepa.

MpuBeaeHHana Knaccudukaums ycrta-
HaBAMBaETCA UCXOAA M3 TePPUTOPUANbHOTO
HAXOMAEHWA NeCHOro Nno¥apa, ero NAoLWaam,
pPacnoioXKeHUA JiecHOro noxapa B6aAuU3M
HAaCeNeHHbIX NYHKTOB MAn 06beKkToB MHPpa-
CTPYKTYPbl, @ TaKKe MNPUB/EYEHUA HA €ero
TyLleHWe onpeaeneHHon 0NN CUA U CPEeACTB
neconoxapHblx GOpPMUPOBAHUI OT obLuero
WX KOJIMYecTBa, NPeayCMOTPEHHOrO CBOA-
HbIM MA3QHOM TYLWEHWs JIeCHbIX MOXApOoB.
Apyrumn cnoBamu, Yem KpyrnHee JIeCcHOM
noxap, Tem macltabHee KnaccudpuKkauma ero
XapakTepa 1 Tem bonblue Tpebyetca pecyp-
coB ana 6opbbbl c HUM. B 3TOM cBA3KN 0YEBU-
AeH ToT $aKT, YTo YemM paHblue byaeT obHa-

PY)KEH JIeCHOM NOXap, TEM MeHbLUe BEPOAT-
HOCTb ero nepepactaHua B 6onee cepbesHyto
Yype3BblYaANHYHO CUTYALMIO.

M3yyeHne 3aKOHOMEPHOCTEN U OCO-
6eHHOCTeN npouecca obHapyKeHUA NecHbIX
NOXKapoB — AENCTBME YPE3BbIYAMHO BaXKHOE
n Heobxoanmoe. C 0AHOM CTOPOHbI, OHO MO3-
BONIAET BbIABUTb Hambonee 3dpdeKTMBHbIE
cnocobbl Mx obHapy)KeHusa, a c Apyron —
npesnoXnTb Mepbl Kak OpraHM3auMOHHOrO,
TaK W KanNUTaNbHOrO XapakTepa, NO3BOAsAO-
LMe YCOBEPLUEHCTBOBATb YKa3aHHbIM npo-
uecc. Kpome T0ro, MMHMMabHO BO3MOXKHOE
BpemMsa A0 ODOHApYXKEeHWA NEeCHbIX MOXKapoB
Ha MMHMMaNbHOW N/IOWAAN NO3BONAET MaK-
CMMaNIbHO 06e30MacnUTb HaceNeHHble NYHKTbI
N 06beKTbl MHPPACTPYKTYPbI OT BOSMOMKHOTO
nepexoAa Ha HWUX OrHA NeCHbIX MOXKapoB
nyTem YBE/NMYEHUA BPEMEHW HA MPUHATHE
HeobxoanMbIX Mep.

B cBeTe eXKerogHblx NOCAeACTBUM
OT Nepexoa NPUPOAHbIX NOXKapPOB Ha TeEpPU-
TOPUIO HaCeNeHHbIX MYHKTOB paccmaTpuBae-
MO€e HanpaB/leHWe WCCNeAOBaHUIN CTaHO-
BUTCA OCOOEHHO aKTyasibHbIM. TaK, B KOHLE
anpena — Havyane maa 2022 roga Ha TeppuTo-
puun KpacHoapcKoro Kpasa Poccnm oTmedeHbl
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CNly4au NpUpPOAHbIX MOXKApPOB, KOTOpble pac-
NPOCTPAHUINUCL Ha TEPPUTOPUIO HACENEHHbIX
MYHKTOB M HAHEC/M 3HAYUTENbHbIN MaTepu-
anbHbIM  ywepb. Hanbonee cepbesHbIn
yw,ep6b yKasaHHble NoXKapbl HAHECIN B Cneay-
OLLMX HAceNeHHbIX MyHKTax KpacHoapckoro
Kpas: r. Yap (Yapckuit paiioH), aepesHs Mas-
noska (boroTosnbCkMit  paiioH), AwnaTtcK
(A3epKMHCKUIA panoH), TanarkaHKa (Kasa-
YMHCKWUI paiioH) [2-5].

Neca Ha Tepputopumn CeepaiOBCKON
obnactu 3aHumatotT 82,5 % ot obuwen nnao-
Wwaamn cybbekTa [6], YTO roBOPUT O BAXKHOCTU
30 deKTMBHOM WU pe3ynbTaTMBHOM 60opbObLI
C NPUPOAHBIMM NOXKapamu, BO3HUKAKOLWMMMU
Ha ee TeppuUTOPUM, B TOM 4YUC/e OMNUPAACH
Ha AaHHble N0 UX 0BHapYKeHMUIO.

Hamu 0606uweHa nHbopmauma
Mo KOZIMYECTBY /IECHbIX MOXKApPOB Ha TePpPUTO-
pun CsBepanoBCcKOM o0b6nacTM 3a nepuos
¢ 2014 no 2022 roabl, 0606LLEHHbIE AaHHbIE
npeacrtassieHbl B Tabanue 1. OTmeTum, 4To
B OTAe/IbHble roAbl PACCMATPMBAEMOTO Nepu-
0/.a, B OCHOBHOM MUCXO4A U3 NOroAHbIX YCNO-
BMW, KOIMYECTBO JIECHbIX MOXKApPOB Ha Teppu-
Topumn CBepAnoBCKOM 061aCTU MOMKET OT/IU-
YaTbCA B HECKO/IbKO pa3, HO Npu 3TOM OCTa-
€TCA Ha YpPOoBHe, TpebyloLem cepbesHbIX ycu-
NV ana Toro, 4tobbl obesonacuTb Hacene-
HWe, MpOoXUBalllee Ha TepputTopun cybb-
eKTa.

HarnagHo uHpopmauma ms Tabn. 1
npeacTaBieHa Ha puc. 1.

Ta6m4u,a 1. Konn4yecTtBo necHoix NnoXapos, BOSHUKLWINX B s1ieCax

Ceepanosckon obnactu ¢ 2014 no 2022 rr.
Table 1.

The number of forest fires that occurred in the forests of the Sverdlovsk region

from 2014 to 2022

lop KonnyecTtBo necHbix Noxapos
Year Number of forest fires
2014 557

2015 274

2016 767

2017 397

2018 475

2019 258

2020 513

2021 1386

2022 717

Takum obpasom, 3a nepmoga uccneno-
BaHMA Ha TeppuTopuM 0621acTM NPOM30LIIO
5343 necHbIx norKapa, cpenHee exxerogHoe
3Ha4veHne coctasnaet 594 noxxapa. Konnue-
CTBO JIeCHbIX MOXApOB Ha TeppuTopumn
CeepAanioBCcKol 061acTy NpeBbILWano Ux cpea-
Hee 3Ha4vyeHue B 2016, 2021 n 2022 rogax.

CoBpeMeHHbI Noaxo4 K paHHemy
0o6HapyKeHMIo NecHbIX NOXapoB npeanona-
raeT MCNONb30BaHWE Pas3/INYHbIX CNOCcoboB:
BMAEOKaMep, NO3BOMAIOLWMX 3aMETUTb AbIM
M BbIBECTU MECTO BO3HMKHOBEHWE BO3ropa-
HMA Ha 3NIEKTPOHHYIO KapTy [7]; ocywecTBne-
HWe NecoaBMaLMOHHbIX PaboT B pamKax eau-
HOW CUCTEMbI aBMALUMOHHOM OXpaHbl 3eMefib
necHoro ¢oHaa [8] n apyrue.
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Puc. 1. Kon-Bo noxapoB., BO3HUKLIKX B siecax CBepanoBckon obnactm ¢ 2014 no 2022 rr.
Fig. 1. The number of forest fires that occurred in the forests of the Sverdlovsk region from 2014

to 2022

JlecHble noXapbl Ha TeppuUTOpPUM
obs1acTn 06HapyKMBALOTCA PA3INYHBIMK CMO-
cobamu: C MCNONb30BAHMEM TEXHUYECKUX
CpeAacTB, paboTHMKaMK NeconoXKapHbix ¢op-
MWPOBAHWIN, HEMOCPEACTBEHHO KOHTPOIMPY-
IOWMX CUTyaLMI0 C JIECHbIMM MOXapamu;
HaceNeHMeM, NPOXKUBAKLWMM Ha TeppuTo-
pun cybbekTa; Nlecono/ib3oBaTensimm

nT.n. [9]. B KauecTtBe HarnagHoro npumepa
npuseaem 0606uEeHHY0 TabanUHY MHOP-
Maumlo no cnocobam obHapyXKeHWs U nao-
WwagM ObHApy)KeHMA  JIeCHbIX MOXapoB
Ha TeppuTopun CeepanosBcko obnactm
B8 2022 roay (tabn. 2).

Tabauua 2. Cnocobbl 06HapyKEHUA N NNOLLAAM OOHAPYKEHWUA SIECHBIX NOYXKAPOB
Ha TeppuTopun CeepanoBckoi obnactn B 2022 rogy

Table 2.

Detection methods and areas for detecting forest fires in the Sverdlovsk region in 2022

KonunyectBo noapos no naowanm obHapyxeHus, ra
Number of fires by detection area, hectare

Cnocob obHapyKeHuA
Detection method Jo 1 bonee Bcero
Up to 1 1-5 | 5-10 | 10-25 | 25-50 50 Total
P Over 50
HabntopeHune ¢ noxapHbIx
Ha6I'IIOp,a.Te}'IbeIX I.'IyHKTOB 3 0 0 0 0 0 3
Observation from fire
observation posts
104
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HasemHoe natpyamposaHue
necos
Ground patrol of forests

62

25

10 101

JlecoaBmauMoHHble paboTbl

L. 83
Forest aviation works

54

154

Jlecononb3oBaTtenu
Forest users

Mo nHbopmauum oT MecTHoro
HaceneHus

According to information from
the local population

159

109

39 21 329

Mo AaHHbIM KOCMUYECKUX
cpeacTs
According to spacecraft

13

29

BecnunoTHble netatesibHble
annapaTbl
Unmanned aerial vehicles

BnaeomoHUTOPUHT

Video monitoring a4

30

15 95

Bcero

7
Total 35

232

76 43 717

Bonee ykpynHeHHy n 0606LEHHYIO
MHPopmaumio no cnocobam o6HapyKeHuA
NeCHbIX NOXapoB Ha TeppuTopumn CBepaos-
cKol obnactm ¢ 2014 no 2022 roapl npeacTa-
BuM B Tabauue 3. MHbopmauum nonyyeHa

NYTEM CNOMKEHWUS KOIMYECTBA NECHbIX NOXKa-
POB MO KaXgomy cnocoby obHapyKeHusa B
KaXk4blvi rog nepuoaa nccnenoBaHus.

Tabnuua 3. PacnpeaeneHune necHbix NOXApPOB MO KONYECTBY M CNOcobam nx obHapyKeHuA
Ha TeppuTopun CBepaioBCKOM 0bnacTh 3a nepuog c 2014 no 2022 .

Table 3.

Distribution of forest fires by number and methods of their detection in the Sverdlovsk region

for the period from 2014 to 2022

Jdona
Konunyectso nec-
0bHapyXeHHbIX
Cnocob o6HapyxeHuA HbIX NOXapoB 0
. no<apos, %
Detection method Number of forest
fires Percentage of
detected fires, %
HabnoaeHune ¢ noxapHbix HabaoaaTenbHbIX
NYHKTOB 124 2,7
Observation from fire observation posts
HasemHoe naTpynmpoBaHue necos
Py/np 1146 21,0
Ground patrol of forests
JNlecoaBMaLMOHHbIE PabOTbl
HY P 928 16,8
Forest aviation works
Jlecononb3oBaTtenu 20 0,4
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Forest users
Mo nHpopmaLmm oT MEeCTHOro HacesieHus
According to information from the local 2379 45,0
population
Mo gaHHbIM KOCMUYECKUX CPeacTB
pan ped 258 5,0
According to spacecraft
becnunoTHble neTaTenbHble annapaThbl
. . 10 0,1
Unmanned aerial vehicles
BnaeomoHUTOPUHT
A MTop 478 9,0
Video monitoring
Bcero
5343 100,0
Total
Kak oTmevanocb Bbllle, MMEHHO CTPYKTYpbl. Mo3aTomy, mcnonbsya nHdopma-

ob6Hapy)KeHMe NEeCHbIX MOMKapoB Ha MWHMU-
ManbHOW n/owaan obecnevymBaeT MaKCu-
Ma/ibHYI0O BO3MOXHOCTb €ro YCnewHoro
TYWEHUS U HEeAONYLEHUA PacnpoCTPaHEHUSA
Ha Hace/sieHHble MYHKTbl U 0O6beKTbl MHOpPa-

umto u3 Tabnmupl 2, npoaHanmsmpyem apodek-
TMBHOCTb Pas/INM4YHbIX cnocoboB nx obHapy-
KeHuA Ha naowaaax ao 1 rekrapamorl go 5
rektapos. 0606ueHHYI0 MHOPMaLUIO Npea-
cTaBum B Taba. 4.

Tabnuua 4. PacnpegenieHne IECHbIX NOXKapos naowaabio 4o 1 ra n ot 1 ao 5 rekrapos
Mo KOJINYECTBY M crocobam nx obHapyKeHuns Ha Tepputopumn CeepasioBckom obiactm

B 2022r.
Table 4.

Distribution of forest fires with an area of up to 1 ha and from 1 to 5 hectares by the
number and methods of their detection in the Sverdlovsk region in 2022

[o 1 rektapa
Up to 1 hectare

1-5 rektapos
1-5 hectares

forest fires

%

forest fires

Konunye- onAa
Cnocob obHapyXeHusn A Konuuectso Honsa
. CTBO Nlec- | OBHapPYKEHHbIX
Detection method 0 NeCHbIX 06HapyKEeHHbIX
HbIX noxapos, % 0
no*Kapos noxapos, %
noxapos Percentage of
: Number of Percentage of

Number of | detected fires,

detected fires, %

Habnwopenue

C NOXapHbIX
HabnogaTenbHbIX
NMYyHKTOB

Observation from fire
observation posts

0,8

HaszemHoe
naTpyamMpoBaHue necos 62
Ground patrol of forests

17,5

25

10,8

JlecoaBnauunoHHbIe 83

23,4

54

23,3
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paboTbl
Forest aviation works

Jlecononb3oBaTtenu
Forest users

0,3 0,4

Mo nHpopmauymm

OT MECTHOrO HacesieHuA
According to
information from the
local population

159

44,8 109 47,0

Mo AaHHbIM
KOCMUYECKNX CpeacTB
According to spacecraft

0,6 13 5,6

becnunoTHble
NeTaTe/ibHble annaparhbl
Unmanned aerial
vehicles

0,3

BunaoeomoHUTOpUHT

Video monitoring a4

12,4 30 12,9

MonyyeHHble PacYeTHbIM NyTeM AaH-
Hble NO NPOLEHTHOMY COOTHOLUEHWIO KOMU-
yectBa OOHapPY)KEHHbIX JIeCHbIX MNOXApPoB
Ha Tepputopun  CBepanioBckot  obnactu
B8 2022 rogy npeactasBneHbl Ha puc. 2 (nno-
Wwaab obHapy*KeHua Ao 1 rekrapa) u 3 (nno-
Wwaab obHapyKeHnsa ot 1 ao 5 rektapos).

Onupaacb Ha NONyYeHHble AaHHble
No NPOUEHTHOMY COOTHOLIEHWNIO OBHapyrKeH-
HbIX JIECHbIX MOXKapoB naowaapto Ao 1 ra
n ot 1 go 5 rektapoBs no cnocobam mx obHa-
pyXeHua Ha Tepputopun CBepasioBCKOM
obnactn B 2022 rogy, MOXHO caenatb cneay-
toLLMe BbIBOADI.

107

1. OAHUM 13 rnaBHbIX GpaKToOpPOB,
BAMAIOWMX HA YBE/MYEHME MNAOWAAN BbIro-
peBLLEero neca, ABNAETCA BPeMS, B TeyeHue
KOTOPOro pa3BMBAETCA JIECHOM NoXap. B atoi
CBA3M MUHUMM3ALMU NPUYMHEHHOTO yuwepba
byaet cnocobctBoBaTb Hambonee paHHee
BPEMA Hayana TyweHWA BO3HMKLLEFO rope-
HUA.

2. He 3asucmmo oT naowaau
OOHAPY!KEHUA JIECHbIX MNOXKApOB, MEeCTHOoe
HacefneHue ABNAETCA OCHOBHbIM MCTOYHUKOM
coobLeHna 06 NX BO3SHUKHOBEHWMU, YTO FrOBO-
PUT O BO3HWKHOBEHUM JIECHbIX MOXAPOB
B OTHOCUTENbHOM 6/M30CTU OT HACENEHHbIX
NMYHKTOB M MECT HaXOXAEHUA NOAEN.
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= HaOTromeHHe ¢ TOMKaPHBIX
HaOTIOIaTe ThHBIX MyHKTOB / Observation
from fire observation posts

0,3
0,6 "
4 = HazeMHOe IaTpy/IHPOBAaHHE JIECOB /
Ground patrol of forests
= JlecoaBuanmuoHHable paGoTsel / Forest
aviation works
m Jleconoas3oBarenu / Forest users
= [To nHpOpMaIHH OT MeCTHOI'O HaceIeHHA
/ According to information from the local
population
= [0 1aHHBIM KOCMHYECKUX CPeICcTB /
According to spacecraft
® LeCHIOTHEIE IeTaTeIbHEle allllapaTel /
Unmanned aerial vehicles
= Buneomouutopunr / Video monitoring
0,3

Puc. 2. PacnpeaeneHune NpoUeHTHOro COOTHOLWEHMA KONMYECTBA OBHAPYKEHHDbIX

NNeCHbIX MOXKapoB Ha niowaan Ao 1 rektapa Ha Tepputopum CBepanoBcKkon obnactm B 2022 r.
Fig. 2. Distribution of the percentage of detected forest fires on an area

of up to 1 hectare in the territory of the Sverdlovsk region in 2022

= HazeMHOe HaTpyTHPOBAHHE TeCOB /
Ground patrol of forests

= JTecoaBHAIHOHHBIE padoThl/ Forest
aviation works

= Jlecomons3oparenn / Forest users

= [To nH}OpPMAIHH 0T MECTHOTO
HaceneHud / According to information
from the local population

= [To TaHHBIM KOCMHYIECKHX CPEICTE /
According to spacecraft

= Buneomonutopusr / Video monitoring

Puc. 3. PacnpegeneHune npoLEHTHOro COOTHOLIEHUA KONNYeCTBa OBHaPYKEHHbIX IECHbIX
no¥apos Ha naowaan ot 1 o 5 rektapos Ha Tepputopun CeepaioBckor obnactu 8 2022 .
Fig. 3. Distribution of the percentage of the number of detected forest fires

on an area from 1 to 5 hectares in the Sverdlovsk region in 2022
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3. C nomolblo HazeMHOro nat-
pyAnMpoBaHUA NecoB  yAanocb  BbIABUTb
Ha 60 % 60nblle NeCHbIX MOXKAapPOB HA MUHU-
Ma/ibHOM nnowaan (oo 1 rekrapa), 4To roBo-
pUT 0 LenecoobpasHOCTU OCyLLeCTBAEHMUA
OAHHOTO poja [AeATeNbHOCTH, 0COb6eHHOo
B BECEHHEe-/IETHUI NOXAPOONaCHbI NePUOA,.

4, Mo ApaHHbIM  KOCMMUYECKUX
cpencts  6osbliee  KOMYECTBO MOXKaApOB
6b1/10 BbIABJIEHO Ha naowaau ot 1 oo 5 rekra-
pOB, UYTO rOBOPUT O C/IONKHOCTU BbIABAEHMUA
NIeCHbIX MNOXapoB Ha CamMOM HayajbHOM
aTane ropeHus.

5. JlecoaBnaLMOHHble  pPaboThbl
NO3BO/IM/IN BbIABAATL OKOJM0 YETBEPTU BCeX
BO3HMKLUMX JIECHbIX NOXapOB KaK Ha nno-
Wwaan fo 1 rekrapa, Tak M Ha naowaam
oT 1 fo 5 rektapoB. YKa3aHHbIN cnocob asna-
eTca Hambonee apdeKTUBHbIM ANA UX 0bHa-
py*KeHUA B TPYAHOAOCTYMHbIX U yAANEHHbIX
fNlecax, HO ABNAETCA OAHMM U3 CaMbIX 3aTpaT-
HbIX.

6. Mpu Bcen cBoen apdeKTUBHO-
CTU B Psfle C/Iy4aeB NeCHble MOoXKapbl NOYTU
He O0OHapyXMBaKTCHA, C MOMOLLbO bGecnu-
JIOTHbIX NIeTaTeNbHbIX annapaTos, YTO rOBO-
PUT O HECUCTEMHOM WX BHEAPEHUWU B AOes-
TEeNbHOCTb PabOTHMKOB NECHOTO XO3ANCTBA.

MNpeacrtaBneHHble BbiBOALI NOATBEp-
KOAQTCA paHee MpoBeAeHHOW paboTol
Nno M3y4eHWUIo crnocoboB ObOHapy:KeHua nec-
HbIX MOXapoB Ha TeppuTopun CBepaN0BCKOM
obnactM Ha pasHbix naowagax [10, 11]
M TOBOPAT O NEPCNeKTUBHOCTU W3y4YeHuA
3TOro BOMPOCa B T.4. B Le/sX OXpaHbl Hace-
NIEHHbIX MYHKTOB OT JIECHbIX MOXKapOB.

MNoaBoaa UTOr OTMETUM, YTO BHegpe-
HME COBpPEeMEHHbIX TEXHUYECKMX CpeacTs
Nno O6HapPYXEHWUIO NECHbIX MOXKapoB MO3BO-
JINT YMEHbLUUTb BPpEMA C MOMEHTA MX BO3HUK-
HOBEHWS A0 MOMEHTA WX OOHapyXKeHuAa
W, TakMm 06pa3om, CHU3UTb NOCNeACcTBUA
OT HUX.
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