TEXHONOIMA

BonokoHHo-onTMyeckas cucteMa MOHUTOPUHIG
NPOTAXEHHLIX 0bbekToB (HedTenposoaos)
HO OCHOBE KOrepeHTHoro pednekroMeTpa

HesakoHHble Bpesky — HacywHas npobnema 6esonacHocTH Tpybonpoeopos. B HekoTopeix pervo-
Hax XuLeHmst HedTn U HedrenpopykTos aocturaioT 10% ot obbema npokauku. TexHuueckas ocHa-
WEHHOCTL NPECTYTMHUKOB MOCTOSIHHO PACTET: MPUMEHSIOTCS COBPEMEHHbIE METOfb CBAPKU U Bype-
Hyl, 3QZIBVOKKM C IMCTHUMOHHBIM YNIPQBNIEHMEM, BeG-KaMepbl st HABTIOAEHHS 30 NepeMeLLEHUIMMU
OXPaHLI U APYTHE HOBOLWK. XMLUEHMS HE TOMBKO BEAYT K 3AMETHBIM YBBITKAM, HO M MPMBOAST K 3KO-
nomyeckum karactpodam. CUCTEMBI MOHUTOPMHIT, MCTIONb3YIOLUME B KAYECTBE YyBCTBUTENBHOTO
3MEMEHTA ONMTOBONOKHO, OKTMBHO PA3BMBAIOTCA B HACTOsILLEE BpeMsl. STo opuH U3 Haubonee nep-
CMEKTUBHBIX TUMOB CHCTEM MOHUTOPMHIA MPOTSKEHHBIX 06bekToB. TeopeTnyeckue ocHoBbI paGoThl
TAKUX cucTeM Bbinu 3anoxetsl Gonee 15 net Hasop B pabotax 3apy6eskHbIX U OTEYECTBEHHBIX Crie-
umanucros. B HacTosiuee Bpems cyluecTeyeT Kak sapy6exHoe, Tk 1 oTedecTeeHHoe 06opyAoBaHMe
MOHMTOPMHIG MPOTSDKEHHBIX OBLEKTOB HA OCHOBE KOrepeHTHOM pedriektomeTpum. [nsi coananms
MPOMBILLAIEHHO MPMUTOAHBIX CUCTEM TAKOTO TUIMA MPOM3BOAMTENSIM NOTPEGOBANIOCH PELUMT LIENbIN Psif,
TEXHUYECKMX 30[0Y, BKIIOYAs NOAGOP KOrepeHTHBIX UCTOYHMKOB MaITydeHMs ¢ TpebyembIMM Xapak-
TEPUCTUKAMM, COZAAHUE MHTENNIEKTYQSIBHOTO MPOrpamMmHoro obecriedeHmne obpaboTku curHana, Te-
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HesakoHHble Bpesku — HacyLHas npobnema
He3onacHocTH Tpybonpoeonos. B Hekotopsix pe-
MOHOX XMLLIEHMSt HETU M HeTENPOYKTOB IOCTH-
ratot 10% ot obbema npokasku. TexHuueckast oc-
HOLLEHHOCTb  MPECTYMHUKOB MOCTOSHHO PACTET.
MPMMEHSIFOTCS! COBPEMEHHBIE METOLbI CBAPKM M By-
PEHMSI, 3QIBIKKM C AMCTOHLMOHHBIM YNPOBIEH)-
em, Beb-kamepb! st HABMIOAEHMs 30 nepemeLLie-
HUSIMM OXPQHBI M pYTMe HOBALWM. XHLLEHUs He
TONMLKO BELYT K 3AMETHbIM YObITKOM, HO M MPMBOAST
K 3KosomM4eckum katactpodam [1].

OnHa 13 BAXHEMLLMX 30AaY CiTy>XObl OXPaH
— OBHApYXeHie HECAHKLMOHMPOBAHHOM QKTMB-
HOCTM B OXPOHHOM 30HE HedTe- 1 MPOLYKTONpPO-
BOOB, 306/AroBpEMEHHOE NPEAOTBPALLEHNE He-
30KOHHBIX BPe3oK. [l1st peLLieHys 3Toi 3aaa4m Mo-
XET UCTIONb3OBATLCS KAK BUA3YQUIbHBIA KOHTPOSb,
BKIIOYQS BMOEOHABNIOneHMe M HOBMIoaEHUE C UC-
nonb3osaHuem BIJ1A, Tak 1 pasnmuHble c1ctemb
MOHMTOPUHIA M3UHECKMX MONEH, BKIIOYGS G-
3epHble C1CTEMbI (KOHTPOSL NepeceyeHHst nasep-
Horo lyua) W ceicmudeckie / BUBPOaKyCTMYEC-
kvie cuctemsl (koHTpons BubpaLym). Mocnearme,
CBOIO O4epefb, MOTYT MCMOMb30BATb PA3MYHbIE
TUNbI AGTYMKOB BUBPALMM: JMCKPETHBIE AATHUKM
(reodpoHbI, Mbe30naTIMKM) MK pacripenenéHHble
OATYUKU (3ne|<rpmeCKm71 WM OMNTOBOJSIOKOHHBIM

kabens) [2].
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CTUPOBAHKME W OTNAAKY OGOPYAOBAHMS B PEQNLHBIX YCHOBMSIX.

CucTembl MOHUTOPMHIG, MCTIONb3YIOLLME B KO-
YECTBE UYyBCTBMTENBHOTO 3IEMEHTA OMTOBOSIOKHO,
OKTMBHO PO3BMBAIOTCS B HACTOSILLEE Bpems. D10
OfMH 13 HaMBONEE NEPCTIEKTUBHBIX TUIMOB CHCTEM
MOHUTOPMHIA MPOTSHKEHHBIX 0BbeKTOB. K 1x npe-
MMYLLIECTBAM OTHOCHTCS BO3MOXHOCTb MCMONb30-
BAHMS! YK€ MPOSIOKEHHOTO KABersi, OTCYTCTBUE QK-
TUBHOrO OBOPYOOBAHMA HA JIMHWM, OTCYTCTBME
MPOMEXYTOYHbIX MYHKTOB SMEKTPOMMTAHMS, CKPbl-
TOs YCTAHOBKA, CNIaBast 30BUCMMOCTb OT MOTOAHBIX
YCIIOBMIM 1 SNEKTPOMOIHMTHBIX MONEN, MAHUMOITb-
Hoe 0By XMBaHME. TeOPETUYECKME OCHOBbI Pa-
6OTbI TaKMX CHCTEM Bbinn 3anoxenbl Gonee 15 net
Ha304 B paboTax 3apyBexHbIX M OTEYECTBEHHBIX
cneuptanmcros [3].

B cncremax MoHWTOpUMHIG Ha ocHoBe Kore-
PEHTHOTO PEIIEKTOMETPA, ONMTUYECKOE BOSIOKHO
MCTIONb3YETCS KOK PACTPERENEHHbIN AATYMK BUO-
paumn. Pecnextrometp nepropmieck noceinaeT B
BOJIOKHO KOPOTKME OMTUYECKME MMIYTbChbl M AHO-
NU3MPYET OTPCXEHHBIM Ha3aA, curHan (pednexto-
rpammy). Mpr MEXAHUYECKOM MM aKYCTAYECKOM
QKTUBHOCTU BEMM3K OT Kabenst, BUbpaLys nepena-
&TCsl BOMOKHY, 4TO BbI3bIBOET M3MEHEHMs B pe-
¢bnexrorpamme. Mo 5TMM M3MEHEHMAM MOXHO C
BbICOKOM TOYHOCTBIO OMPEENTL MECTO BO3ENCT-
BMS.

B Hacroswee Bpems cyluectByer kak 3apy-
BexHoe (QinetiQ Optasense, AHrmvs), Tak 1 ote-
yectentoe ("HyHait", T8, Poccus)) obopymosa-
HME MOHWUTOPMHIA MPOTSHKEHHBIX OBBEKTOB HA OC-
HOBe KorepeHTHOM pednekTometpmm. [ns cosna-
HMS MPOMBILLITEHHO MPUrOAHBIX CUCTEM TAKOTO TH-
Na MPOW3BOAMTEISIM NOTPEBOBANOCH PELLMTH Lie-

TbIi P, TEXHUYECKMX 3004, BKITKOYAst NToa6op ko-
FEPEHTHBIX MCTOYHMKOB M3Ty4eHHs C TPEBYEeMbIMM
XAPAKTEPUCTUKAMM, COZAAHME MHTENTEKTYQUTHO-
ro MPOTPAMMHOTO obecrieueHe 0bpPaBOTKM CHr-
HQIA, TECTUPOBAHME W OTNAAKY OBOPYAOBAHMS B
PEQbHbIX YCTIOBMSIX.

[MpOTOTHN KOTEPEHTHOTO OMTUYECKOrO  pe-
bneKToMETPa POCCHICKOTrO MPOM3BOACTBA Bbin
omvcaH B HayuHor nedam 8 2006 r. [4], nepebiit
cepuiHbli obpaset, Gbin cosaaH KomnaHweit 8"
u ommcaH B HayuHoi nevatn B 2010-2011 m
[5-7]. OnHako & pabore [2] cnpasennmso otme-
YOETCS, YTO "B OTKPLITOM MEYATH He HOMOEHO Ao-
CTOBEPHbIX JHHbIX 06 YAOBNETBOPUTENBHOM Pa-
6oTe NopoBHbIX CHCTEM HA MPOTAKEHHBIX (CBbILLE
10 k) obbextax". BocrontmTs stot npoben npu-
38aHa AaHHas crates. K HacTosiweMy Bpemenu,
ancrema "OyHai" (OO0 "T8") cepmdpmumposa-
Ha B cucteme TOCT P [8] 1 npouna MHoroumcner-
HbIE MOMEBbIE MCMBITAHMS HO CETAX TEXHONOMYEC-
kor casazn OOO "lasnpom”, nmHmsix cesisn OAO
"Poctenekom”, Heckonbkux nonmroHax MuHobo-
POHbI, HO EAMHCTBEHHOM CEpPTUPMLPOBAHHOM
MOMMIOHE 1S TEXHUYECKMX CPEACTB OXPQHbI
Munartoma.

Onwcanme cuctemsl

CiicTeMa MOXET BKITIOHATL HECKOBKO OMTHYe-
ckux 6rnokos (ot 1 go 8) ¢ cepsepamu obpabort-
KM, OHO WM HECKONbKO OBTOMATU3MPOBAHHBIX
pabounx mect (APM) oneparopa, mamcrpans-
Hble KommyTaTopsl. K ormiyeckomy Groky nog-
KITIOYCETCS OMTYECKOE BOMOKHO. TWMOBASH AL
HOCTb paboThl (PaCCTOsHME BAOSb OMTAYECKOTO
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Tabnmua 1

Tunoeas AANbHOCTb pQGOTbI CHACTEMbl MOHUTOPUHIQ

Kom4uecTBo HCNOIB3yeMBbIX
BOJIOKOH B KaDeJie

JlaabHocTh
padoThl, KM

IporaxénnocTs yuacTka,
I\’()II'I"]OJIHP}’EI\IOI‘O H3
O/IHOT'0 MYHKTA, KM

BOJIOKHA /11 HAKAYKH ]

1 40 80
2 (1 pabouee BonokHO + 1 50 100
BOJIOKHO 714 H.’:l}\'.’:l‘IKH)

3 (1 paGouee BoaOKHO + 2 75 150

TenexkoMMyHWKaLMOHHOE BONOKHO

K creqyowemy
yaanéHHomMy yany
—b

= | | (cnyebHbIW kaHan) |

oy I
E Tpeeora

yOaneHHein ysen

PHC. 1. Cxema MNOAKIIOYEHMSA BONTOKOH B MYHKTE OXPAHbI

BOMOKHG, HO KOTOPOM BO3MOXHO OBHApYXeHWe
cobbimis) cocraensiet okono 40 kM, OBHAKO CyLue-
CTBEHHO 30BMCHT OT psiaa GakTopos (TMn 1 cocto-
SHME MPYHTA, TN M MyBMHA NPOKNaAKK kaberns,
™R CoBbITMS).

[Py YCTQHOBKE CMCTEMbI B LIEHTPE OXPaHsie-
MOTO y4aCTKG, MOXHO MOAKTIOYMTL ABO OTPE3KA
BOMOKHA B Pa3Hbie cTopoHbl. [anbHocts pabots
CMCTEMBI MOXKHO YBETMYMTB C MOMOLLIBIO AOMONHM-
TeMbHbIX OMTAYECKMX YCUIMTENEH, B TOM YMCTe U C
yaaneHHoM Hakaukor. OaHako npu sTom Tpeby-
€TCA MCMONb30BATL AOMONHUTENbHbIE BOSIOKHA B
kabene, Tabn. 1.

[ns Tpy6onpoBopoB GONbLUION NPOTAKEHHOC-
M CO3ROETCA cHCTEeMa pedneKTOMETPOB, YNpaB-
nsembIx 13 eauHoro ueHtpa. Kanan ynpasneHus
MOXHO OPFraHM30BATH MO OTAENBHOMY BOMOKHY,
nMbo no pabouemy BOMIOKHY € MCMIOMb30BAHWEM

CNEKTPAILHOTO YMIOTHEHMs, puc. 1.

®uapnueckue npuHUMILE paboTl

B korepeHTHOM pedrnekTomeTpe McronbayeT-
ca CI'IeLJMGJ'IM3l4pOBGHHbI171 y3KOI'IOJ'IOCHbIl:1 MNCTON-
HUK U3NYyHEeHUs. 3a cuér 3TOro, OTpG)KéHHbIe cur-
HQMbI CKNAABIBAKOTCA KOFrE€PEHTHO: AMIMIUTYAbl CUT-
HQANoB., OTpCDKéHHbIX OT PA3HbIX HEOOHOPOAHOC-
Tel M AedpeKTOB BOMOKHA, CYMMMPYIOTCS C YYETOM
¢dazosbix 3aaepxek. Maneiiume cmelenmns He-
Oﬂ,HOpO,D,HOCTel:i BOJIOKHA Apyr OTHOCUTENbHO
apyra (nopsiaka 100 HM) BbIZBIBQIOT M3MEHEHMS B
KOrepeHTHOM pedrekTorpamme ans AOHHOO Y4a-
CTKA BONOKHG, pyc. 2. [Npu 5ToM ans npoumx yua-
CTKOB BOJIOKHA BMA, peCIDJ'IeKTOI'pCIMMbI HE MeHAEeT-
cs. Takue MMKPOCKOMUYECKNE CMELLIEHNA MOTYT
BO3HMKATL MpK MlAKpOBM6pGLIMI4 BOJIOKHQ, Bbl-
3BAHHOM BHELUHMM MEXAHUYECKUM MUK aKyCTH4e-

PAIHOCTM (NOTyTH)

50 100

CKVM BO3LEHCTBUEM. DTA OCOBEHHOCTL NO3BONSIET
3¢ PeKTMBHO NPUMEHSTb KOTEPEHTHbIN pedriekTo-
METP A5t OXPAHHbIX 30AQY.

CpaBHMBAS HECKOMBLKO MOCNEROBATENbHbIX
pedNEKTOrPAMM APYT C APYTOM, MOXHO OBHAPY-
XUTb YHOCTOK, e Ha Kabenb OCyLecTBseTcs
BHelwHee Bo3aevcTaue. CnelparnsHOE Mporpamm-
Hoe obecrneverne cuctems "LyHai" nossonser
BbOensTs Boaaevicteus B nonoce yacrot 3-200 [u.
BepxHsisi rpanmua sToro amanasoHa onpepenseT-
€51 CBOMCTBAM MO4BbI, KOTOPASH HE MPOMYCKAET KO-
nebanms ¢ yactotoi soiwe 200 [, AHanuampys
YOCTOTY, WMHTEHCMBHOCTb, MPOMOIKUTENBHOCTb
BO3[EMCTBMS M XAPAKTEP Er0 M3MEHEHMS BO Bpe-
MeHW, MOXHO CHENATb OMpeAenéHHbie BbIBOMbI O
npuumHe BoaaencTaus (pabota peuratens, pyyHas
KOMKQ, MPOE3KAIOLLMI ABTOMOBMIL M T.1.).

Mhrepdeiic amctembl ynpasneHs noseossier
HAMSIBHO OTOBPAXKATL BUBPOAKYCTUYECKUE BO3-
AEMCTBMS MO BCel AvHe Kabens B peanbHOM Bpe-
MeHw, puc. 3. o ropusoHTanu oTnoxeHo paccro-
sHue BOOMb kabens, Mo BEPTUKAIM — Bpems
(cronb3siLLee OKHO MPOROIKUTENLHOCTBIO 1 MiHY-
Ta). HuxHui rpadmk npencraenset coboit ysenm-
YeHHbIF y4acTok BepxHero rpaduka (o ssiopy
oneparopa). Ecm amnautyaa pasHoctHow pe-
brEKTONPAaMMbI MPEBBILLIAET 30ACHHBIM MOPOT, 3TO
OTOBPAXAETCS HA PAMKE KPACHBIM LIBETOM.

Pesynbrartbl ucnbiTaHmi

[Mpu MCMONb3oBAHMM KABENS, MPONOXEHHOTO
B IPYHTE, CMCTEMA MO3BONISET YBEPEHHO OBHAPY-
XUTb PASMAYHBIE MCTOYHMKM BOSAEHCTBIS HO PAC-
crosHmm oo 100 m ot kabens 1 Gonee. Hyscran-
TENbHOCTb 30BMCUT OT Psaa PAKTOPOB: MyEHHA
npoknaaku kaberns, Tn kabens, TMN rpyHTa U ero
cocTosHue (Cyxow, BACKHBINM, MEP3MbIN), TMNA co-
BbiTHsI, PACCTOsHUE A0 pedrekToMeTpa.

OnmmarnbHas myBuHa NpoKNaaKkK kabers
cocraansier 30-40 cm, Tockorbky Mpy 3ToM Ao kabe-
N BOXOPSTT MOBEPXHOCTHBIE CKYCTUHECKME BOSHBI.

Mpaduk pasHocTed

150 200 250 300 350 400 450

paccTosHWe BAONE kabenn (MeTpel)

Pyc. 2. Heckonbko pedpnextorpamm Ha ocumnnorpade (cnesa), rpadwik pasHoctn pednektorpamm (cnpasa)
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Ak A

MM 33000 24000 MMM 300 el

Puc. 3. Utepdeiic cuctems ynpasnenmsi, okHo "Bogonan”

B stom cnyusae, mpu MCMONb3oBOHWM TOHKOTO
BOJIOKOHHO-OMTUYECKOTO KaBens, CUCTEMON yBe-
PEHHO PETUCTPUPYIOTCS [BXEHME MELLEXOAA M
pyuHasi Konka Ha pacctosiinm Ao 10 M ot kabers,
nepemelleHe M pabota TKENOM ryCeHUUHOM
TexHk — He Meree 150 m ot kabens.
Menbmans Ha cetax OAQ "lasnpom” npoxo-
AVNK B CYLLIECTBEHHO MeHee BnaronpusiTHbIX ycro-
BUSIX: MYBMHA Npoknopku Kabens cornacHo
CHuIM cocraensna 1,2 m, kabenb Gbin nponoxeH
MeHee Yem 30 MOAroAa AO MCMBITAHMM, W MOYBa
Hog, HuM el He aana 100% ycapku. Puikenpo-
BAMCb cOBbITUs Ha paccTosHmn 5,6 kv, 18,6 km,
33,6 km or pedriektometpa, pHc. 4.
Mexarmnueckasi KOrka M OBKeEHME TsHKENOM
TexHukn (skckasatop PC-200) HopéxHo duken-
posanuch Ha pacctosiim go 100 m ot kaberns,
nepemeLLieHme rpy30Boro asTomobuns —ao 10 m
oT kabens, nepemelLeHre NeLLexoad 1 PydHas

KOMKA — HEMoCpeacTBEHHO Hap, kaberem. Takke
yCrewHo GUKCUPOBANIOCh CTPOBMBAHWE A3
Yepes CBEYHOM KPOH M OBMXEHWE OYUCTHOMO
cKpebKa.

"B npoLiecce TeCToBbIX MCMbITAHMI Ebina Nog:-
TBEPXAEHA CIOCOBHOCTb CCTEMBI OBHAPYXXMBATL
nepemelLeHre TKENOM TexHUKM, paspaboTky
TPYHTO MEXOHM3WPOBAHHBIM CMIOCOBOM B 30He
YyBCTBMTENBHOCTH BOIOKOHHO-OMTUHECKOTO Kabe-
715 30HA OBHAPY>KEHMS! TDKENOM TEXHUKM COCTA-
guna 100-150 M, npu MEXAHU3MPOBAHHOM pa3-
pabortke rpyHta 50-100 m. B npouecce Tectoeoit
SKCTUTYATOLMM  MPOAEMOHCTPUMPOBAHA AEKIApH-
PYEMO$ YyBCTBMTENBHOCTL CHCTEMBI MO BCEM AIMHE
kabens...", — otmeyaetcs B otbiee OAO "[as-
npom”. "TNpenBapuTentHble pesynbTaTel MpoBe-
AEHHBIX UCMBITAHMIA NOATBEPAMIM paboToCnocob-
HOCTb U 3DPEKTUBHOCTL MPUMEHEHNS CHUCTEMI
"[yHai" anst obecrieyeHms COXPAHHOCTU MAMCT-

panbHbix razonposoaos 1 BOJIC, npeaynpexae-
HMA HECOHKLWMOHMPOBAHHOTO MPOM3BOACTBA Pa-
60T 8 oxpaHHbIx 3oHax MI. Kpome Toro, nposepe-
HQ 3¢ PEKTUBHOCTL CHCTEMBI A1l CBOEBPEMEHHOTO
OBHOPYXEHHS yTeYeK M3 MArMCTPONbHBIX Fa30-
MPOBOLOE, Q TAKKE KOHTPONS MPOXOXAEHHS BHYT-
PUTPYBHBIX YCTPOMCTB'.

BoamoxHa npoknaaka kabens He B MPyHT, @
HEMOCPEACTBEHHO MO MPOTMXKEHHOMY OBbEKTY
(pyBonposoay, 3abopy, creHe 3aaHus M T.n.).
OnHAKO MpH 3TOM CHUXQAETCS YyBCTBUTENBHOCTL
CHMCTEMBI, MOCKOMBKY BUEPALWS IPYHTA XyXe ne-
penaércs kaberto.

HasHauenune cucremel

CucTrema No3BOMSIET BECTH MOCTOSIHHBINM CKPbi-
bl MOHUTOPMHT MEXAHWHYECKOM W1 OKYCTUHECKOM
akTMeHoCTH (BMOPALM) BAOMb MOBbIX MPOTHXEH-
HbIX OBBEKTOB, OXPAHSIEMbIX 30H M MEPUMETPOB.
[pixeHne niopei Unu TeXHUKM, nepeceyeHme ne-
PMMETPA, BBIMOMHEHWE MEXAHMYECKVX paboT pe-
TUCTPMPYIOTCS CMCTEMOM B PECUTBHOM BPEMEHM,
4YTO MO3BONAET ONEPATUBHO OBHAPYKMBATH U Mpe-
CEKATb HECAHKLIMOHMPOBAHHYIO OKTUBHOCTb B OX-
PCHSEMOM 30HE.

Cdepbl MprMeHeHMs cCTEM:

® OXpaHa HedTe- 1 rA30MPOBOACE, NPEAOT-
BPALLEHME HECAHKLUMOHMPOBAHHBIX BPE3OK,
OBHAPYXXEHHE yTeuek;

® MOHWTOPMHT ABMKEHMS OYUCTHOTO MOPLLHS
WK BepEKTOCKONA MPH BBINONHEHNM BHYTPUTPYO-
HOM OMArHOCTUKM;

® OTCNEXMBOHME PEITIAMEHTHBIX PABOT B
OXPAHSEMOM 30HE, PUKCaLMSA MECTA M BpeMeHM
pABOT, KOHTPOL PAGOTHI MOAPSAYMKOB;

® MOHMTOPMHI 3eMNsiHBIX PABOT BO3re BOMO-
KOHHO-OMTUYECKMX JIMHUIA CBSI3M, MPEeaoTBPalLLEe-
H1e OBPbIBOB JIMHMIA CBS3M;

® OXPAHA MEPMMETPA BAXKHBIX TEXHOMOTMYE-
CKMX OBBEKTOB, KOHTPOSTb MPOHMKHOBEHHMS HO OX-
POHSIEMYIO TEPPUTOPMIO.

Puc. 4. Vicnbmarma cuctems "Oyrait" Ha cetax OAO "laznpom”. Cobbimve (MexaHWueckas Konka, criesa) oToBpaxaeTcs Ha KapTe Ha KoMMbioTepe onepaTopa (cnpasa)
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CicTema MoO3BONSIET KOHTPOSMPOBATb MPOTSI-
KEHHbIE OXPAHHBIE 30HbI M MEPUMETPbI Be3 npo-
MEKYTOUHBIX MyHKTOB SMIEKTPOMMTAHMA 1 6e3 ak-
TUBHOTO OBOPYROBAHMS HA NMHWKM. CTaHaapTHOE
ONMTUYECKOE BOSIOKHO MCTONb3YeTCst KAK CHCTEMA
PACTPEAENEHHBIX JATYMKOB, HTO MO3BOMSET NONy-
4aTb ACHHbIE, COBPAHHbIE BOOSb [ECATKOB KMIO-
MeTPOB Kabernsi, B EAMHOM LIEHTPE YNPOBIEHMS.

CicTemMa BBIMMCTISIET POCCTOSHME A0 MECTa
COBBITUS B JIMHEMHBIX KOOPAMHATAX TPYBOMPOBO-
AQ, OTOBPAKAET MECTO COBbITWS HA KAPTE MeCT-
HocTH. Bee cobbimis asToMATHHECKM PErCTPHpPY-
foTCA B XypHane. BoamoxHo dopmmposaHme cur-
HQUIOB TPEBOTM MO 30AAHHbIM KPUTEPMSIM M MX Me-
PEAANA APYIMM OXPAHHBIM cHcTeMam. B vacTHoc-
TW, PEQNU30BAH CTbIK ¢ 6a30¥ AaHHBIX MySQL.

[ns pa3BEPTHIBAHMS CUCTEMBI MOKHO MCMOSTb-
30BTb CBOBOAHOE BOJNIOKHO B Y€ MPOSIOKEHHOM
kabene cesian. DTO CyLLECTBEHHO COKPALLAET 30-
TPaTbl HO BHEAPeHKe. B Tom cnyuae, koraa Tpeby-
€TCA NPOKNAAKA KABErs,, €8 MOXKET BbINONHNTL Me-
CTHOS CTPOMTENBHAS OPTAHM3ALMS, IS STOTO He
TpeByeTcs NPUBIEYEHIE CTOPOHHMX KBANMpULM-
POBAHHBIX CMIELQIIACTOB.

YCTQHOBKA M HOCTPOMKA CUCTEMBI, OBy4eHHe
NEpPCOHANA 30KA34MKA 30HUMOET MUHUMATBHOE
Bpems.. TexHmnyeckoe 0BCIyXXMBAHME MPAKTAYECKH
He Tpebyercs. Pabota crcremsl cnabo sasmcnt ot
BPEMEHM CYTOK W CE30HA FOfQ, XOTs il Noaaep-
KAHMS MOKCUMOBHO BO3MOXHO#M HyBCTBUTENBHO-
e TpebyeT ce3oHHON nepekanmbposky. [orog-

Hble YCNOBMS MM SMEKTPOMATHMTHBIE OMEXM OKC-
3bIBAIOT cnaboe BivsHUE Ha paboty cuctemst. Mc-
MONb3OBAHWE MOA3EMHOTO MM MOABOAHOTO Kabe-
NSt CKPbIBAET CaM HAKT MOHUTOPHHIA OT 3M0YMbl-
LLNEHHMKOB.

3aknioyeHune

CICTEMBI MOHUTOPHHIC MPOTSKEHHBIX OBbEK-
TOB HO OCHOBE KOTEPEHTHOM pedrieKTOMETPUM B
HOCTOSILLIEE BPEMS! OKTMBHO BHEAPSIOTCS B SKCTUTY-
araumio — kak B Poceum, Tak 1 3a py6eskom. Onu
MO3BOMISIIOT He TOMBKO OBHAPYXKMBATH, HO U Mpe-
AOTBPALLATL HECAHKLIMOHUPOBAHHbIE AEMCTBMS B
OXPAHHOM 30HE, 306NAroBPEMEHHO Mpemympes-
Aas orepatopa cy>6bl OXPAHbI O NMOAO3PHTENb-
HOM aKTVBHOCTM. MexaHwuyeckasi 1 aKycTieckast
QKTMBHOCTb PSIOM C MPOSIOXEHHbIM Kabernem pe-
TUCTPUPYETCS B PECTTBHOM BPEMEHM 301 CHET MOHM-
TOPMHIT MUKPOBUBPAILAI OMTUYECKOTO BOSIOKHA.

O60opynoBaH/e POCCHIACKOTO MPOM3BOACTBA
"IyHait" ycnewHo npoLwsno rocyaapcTBeHHyO
CEPTUGMKALIIO M MHOTOUMCTIEHHBIE MONEBbIE MC-
MbITAHMS, KOTOPbIE MOATBEPAMIM BO3MOXHOCTb
€rO MPOMBILLIIEHHOTO UCMOMb3OBAHMS i 3aAAY
MOHMTOPMHIC 11 OXPAHbI MPOTSHKEHHBIX OBBEKTOB.
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Fiber-optic monitoring system extended objects (oil) based on coherent OTDR

Nesterov E.T., Marchenko K.V., Treschikov V.N., Leonov A.V., Company "T8"

Abstract

legal tapping - a crifical issue pipeline safety. In some regions, the theft of oil and pefroleum products reach 10% of the pumping volume. Technical equipment criminals constantly
growing: Modem methods of welding and drilling, valves with remote control, webcam fo monitor the movements of protection and other innovations. Theft not only lead to signif-
icant losses, but also lead to environmental catastrophes. Monitoring system, using as a sensor fiber, acfively developed at the moment. This is one of the most promising types of
monitoring systems of extended objects. Theoretical foundations of such systems were laid more than 15 years ago in works of foreign and domestic experts. Currently, there are
both foreign and domesfic equipment monitoring of extended obijects based on coherent reflectometry. To create a suitable industrial systems of this type require manufacturers fo
solve a number of technical problems, including the selection of coherent radiation sources with the desired characterisfics, the creation of intelligent software signal processing, test-
ing and debugging of equipment in real conditions.

Keywords: Coherent OTDR fiber / optical system, monitoring of extended objects.
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