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BO/OKOHHO-ONTUYECKME pacnpeaeneHHble
CEHCOpPHble U MHPOPMALIMOHHbIE CTPYKTYPbI
ANA OXpPaHbl NPOTAXEHHbIX 06bEeKTOB

HAYKOI'PA/]I HEPHOI'OJIOBKA 2018r.



TexHonorua BOPOH™ -
BonokoHHo-OnTtnyecknn Peructpatop OxpaHHoro HasHavyeHus

Cpedcmea obHapy»teHuUa Ha ocHose mexHono2uu « BOPOH »
npeoHasHayeHbl 0719 CO30aHUA MHO2030HHbIX U MHO20pPYyb6excHbIX
CP3 obvekmos u meppumopuli, nuHeliHbix 06vekmoes TIK,
MpaHCcnopmHbIX KOMMYHUKayuli u m.n.

TaKTUKa npyuMmeHeHuUA:

1. Co30aHue CUCHANU3AUUOHHbIX He 3sieKmpu4vyecKux 3aapaJ+c0eHuil’
BUEPGMUOHHOZO muna Ha OCHoB8e onMmu4ecKo20 Kabena-damyuka

2. Co30aHue celicMoO 4Yy8CMBUMENbHbLIX M0/10C KOHMPOAA C MACKUPYyeMbIM
Mo03eMHbIM 30710HeHUeM onmu4ecKo20 Kabena-damyuka



OcHoBHbIe npeumyLiecTtBa cpeacts «BOPOH»

1. HeanekmpuyecKasa , Heobcayxcueaemas 80/10KOHHO-ONMUYECKAa AUuHelHas
4Yacmb C NACCUBHbIMU 371eMeHmamu, fnpomsaxceHHocmoio 00 50-60 Km ¢
2apaHmMulHbIM CPOKOM He meHee 15 nem

2. Onmo3neKmpoHHaA annapamypa npouzsoocmea KomnaHuu «lIpuknadHas
paouogu3uKka» co CPOKOM 2apaHmuu He meHee 7 1em

3. 3¢gpekmusHoe noodasneHue «AO0OHCHbIX CcpPAboOMOoK» YHUKA/bHbIMU
Mpo2pamMmMHbIMU Memooamu Ha OCHOBe MHO020 rnapamempuyecKux HelipoOHHbIX
cemeld.

4. Bo3mMoxcHOCMb UHMe2puposaHuUa Ha aArwbom ypoeHe ¢ ycmpolicmeamu u
cucmemamu n1obbIx npoussooumernel



OU3NYECKUE MNMPUHLUUIMNDbI PABOTbl BOJIOKOHHO-OMNMTUYECKUX
PACTMNPEOEJNEHHbLIX CEHCOPOB ( POC)

JluHeUHBbIU
¢gpomoynpyaut

agpgpekm

MexaHu4yeckue gecdopmaumumn ‘ Hedopmaumua onTuyeckoro Kkabens

KOHCTPYKLIUKN, XKECTKO CBA3aHHOM C
onTUYeCKUM Kabenem

~N
U3MEeHeHus1 NoKasaTesisi NPesioMNIeHMA An B BOJIOKHe - W

MexXaHn4eckKkue HarnpsaxeHus B
onTu4eckKkomMm BOJIOKHe

U3MeHeHUsA ha3bl pacnpocTpaHAKLEeNCcs CBETOBOW BONMHbI AQ ~ An +
W3MeHeHMe BeKTopa 3feKTpmMYyeckoro nosns BonHbl E, oTBeTCTBEHHOro 3a
COCTOsIHMe nonsapusauuu.



Ana peructpaunn gasoBo-nonsapu3auoHHbIX U3MEHEHNW B ONTUKE MPUMEHAIOTCA
pasnnyHble cxeMbl MHTEPdEPOMETPOB. B ntobom onTMYeckom, B TOM YUCIE BOFTIOKOHHO-
ONMTUYECKOM, UHTephepoMeTpe UCMONb3YEeTCHd, NO KpanHen Mepe, ABe CBETOBbIE BOJSHbI,
oaHa n3 kotopbix (E1 ) onopHagq, a apyrasa ( E2 ) nogBepraetcs pa3oBo-
NoNApPU3aLUNOHHBIM N3MEHEHUAM MO4 AEeNCTBUEM TeX UNU UHbIX PU3NYECKUX Nosen

(E1)
onopHas

UHTepdepeHLUs, KaK pe3yribTaT CIIOXKeHUS Nosien KOrepeHTHbIX* CBeTOBbIX BOSI
E1 + E2 nposaBnsieTcA B U3BMEHEHUN pe3ynbLTUpPYroLWwen MHTEHCUBHOCTMH |,
pernctpupyemomn potonpueMHbIM YCTPOUCTBOM UHTepdepomeTpa:

| =< (E1 + E2)2>



[Ansa OByX KOrepeHTHbIX BONTH MOXHO MOMyYnUTb BblpaXXeHne, CBA3bIBaOLLEE N3MEHEHNE
nHteHcmBHocTn | (t), kak doyHKUMM OT M3MeHeHns dasbl 1 NonApu3aLnn.

I(t) ~ E1E2cos[Ap + A (1) ]

roe t — Bpems, AQ - HadanbHas , UMeloLLas cryvYanHbln Xxapaktep, pasHocTb das
NHTEPJEPUPYIOLLMX CBETOBLIX BOSH, A @(t) — pasHOCTb a3, cBA3aHHasA C UBMEHEHNEM
YCINOBWUW pacrnpocTpaHeHNs B ONTUYECKOM BOSTIOKHE Mo AENCTBUEM BHELLUHUX
MeXaHN4Yeckux gedopmaumn.



APERTURE

DETECTOR

INTERFERENCE
PATTERN MOVES S RBRANE
WHEN FIBER IS

DISPLACED

FIBER OPTIC

OSCILLOSCOPE
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Bubpauus 3arpakieHus
BBI3BIBACT MHKpOIE(opMALIHH
BOJIOKOHHO-ONITHYECKOTO Kabess
BosneiicTBre Ha 3arpaxkaeHne JaTYHKa
BBI3BIBACT €T0 BUOPAIHKD

W3menenus ¢azoso-
MOJIOSPH3ALHOHHBIX
XapaKTCPHCTHK

/

H3JTYUCHHA

AmnnutyaHas
MOY/IALHA

biok ontuueckux

/‘\J . TIPHEMOTIEPETATINKOB

[ 000000 000000
000000 000000

O06padoTKa CUTrHAIOB
METOIaMH
HCKYCCTBEHHOTO
WHTEJLIEKTa

[1accHBHBIH MHKPOOIITHYECKHIA
MHTEP(EPEHIIHOHHbIH
npeodpasoBareib,
PacIioNOKEeHHbII B
repMeTHyHoN MydTe

BonoOKOHHO-ONITHYECKH
Kadesib CBA3U

Jloxxnasg

Tpesora
TpeBora




1. Mpoueccop 5. Coepumurennusiit kabens

2. CencopHbin kabens 6. Onrnuecxkui pasvem

3, MuoromunsHeift ontwuecxkui xabens 7, Kowuesoit Bnox cencoproro xabens
4, OnTHyecKue CoBanHUTENH 8. Orpana

BOMIOKOHHO-0NTUYECKUIA
QﬂQKlp()MNaM kabens aarymk

KPbiKa 6ok

Konoaua =
Al OnTuueckuin Bnokupartop

YROBEHY = p KapaynbHoe

KOMTPO/bHAR nomelexue
3eMAH —_— e

naKent
ég CeuHansHyi
Konogey

[ E — BOMNOKOHHO-OMNTUHECKUIA
50 ” kabenb cBR3an
MM > —

CHIHANbHBIN ~ \20 M onTv.
Kaéﬁllb - s’ npeobp
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1 - MoHuTOp

2 - ONTUYECKUA
npueMo-nepenaTyuK

3 - cxopocrHas ALIN

4 - onTUueckuy Kabenb

Signal Level

OTDR/ COTDR Key Elements

Puised Lht e distributed fiber sensor

<
SRR ool o ot distributed bacs
g - oh ayleigh effect causes dis ack
S scaltering of light, which self interferes

.. COTDR Trace made
~“"with high coherence lase
22 8 d OTDR Trace made
with fow coherence laser

.
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MHeogwopogHooTn Panesmcane GenTpel
PACC etunmn

1085815 _ \ 1% 2
1050 pairas tatv Ji2:xgiam




OcHoBHbIe npobnemMbl npu co3gaHun POC

1. NopaBneHne WyMoB nasepHbIX U3nyyartenen B nonesHon obnactu curHana

2. NNlogaBneHne WymMoB B ONTUYECKUX NIMHUAX

3. YBenu4yeHme 4yBCTBUTESTIbHOCTU BOJTOKOHHO-ONTUYECKUX NMHTEPFEPOMETPOB

Anda yBenm4eHmnAa OTHOLWEeHUA curHan/ LyMm

4. Co3gaHne HaOeXxHoro , yaobHoro B aKcnsyaTaunm o0bIYHBIM MEPCOHariom v

PEMOHTHONPUrogHoro npubopa



OcHoOBHbIe npobrnemMbl npu ncnonb3osaHuu POC
B cuctemax 6e3onacHocCTHU

1. JocTuKeHne OTHOLLUEHUS curHan/LWwym , 4OCTaTOYHOro Ans BCENOrogHoro
OETEKTMPOBAHNA HapyLumnTens

2. PaspaboTtka metogoB 06paboTkm curHanos Anst MUHMMU3aumnm
NOXHbIX CPaboTOK, Bbi3BAHHLIX NPUPOAHLIMU UCTOYHUKaMU

3. PaspaboTtka koHCTpykumin POC , MUHUMN3NPYIOLLME PUCK NPU NOMbITKax
BblBOJa U3 CTPOSI CUCTEM OXpaHbl Ha ocHoBe POC

4. PaspaboTtka gononHeHnn k POC ans conpsikeHnsa Unm nHTerpayum
C CYLLECTBYHOLLUNMN CUCTEMAMWN OXPaHbI



Bce nspenusa cepmn BOPOH™ coctosar
13 annapaTHO-NPOrpaMmmMHOMN YacTu U IMHENHOMN YacTw.

Monnrop

Krmnna'rypa, MBI

Onriueckuit Kpoce

b:10K orrriuecknx upuémo-nepe.f [ATYMKOB

briok obpaborku, pacniosHasanms
1 OTOBpakens CUTHaion

bBiiok 0Opaborku, paciiosHasaHns
1 oTODpaKe s CUTHAIOB (pesepBHbI)

briok Becnepebortoro nuranms

AnnapaTHo-NporpamMmMHas YacTb pa3MeLlaeTcs B
MySILTOBOM NMOMELLEHUN UM NOMELLEHUMN OXPaHb






Kabenb-pgatunk B-KOBOT-01

7,5-8 Mm

Ycunue Ha pa3pbiB - 850 kr




NIABHAS 3AJIAYA TTPOT'PAMMBI «BOPOH-HEHPO©»: PACHIO3SHABAHUE M
PA3JIEJIEHUE CUTHAJIOB BO3JAEVCTBUN HA «TPEBOKHBIE» U «JIO)KHBIE»
CurHaJjsl, npuileane oT JUHEHHbIX YacTeii (30H 0XpaHbl), pa30MBaOTCSI HA MapaMeTPhbI
P,, ¢popmupyromue o0pa3 HapymuTeJ s WIH IOMEXH B YACTOTHO-BPEMEHHOM 1
AMILINTYIHO-)HEPreTHYeCKOM 00J1acTH

[IpenBapurenbHOE
oOyueHue
HEUPOHHBIX CETEU

[Tapamerpsl P, kaxbie
/4 CEKyHJIbI TOCTYNAIOT
Ha BXOJ] 0Oy4YE€HHOIO

1-1a¥t crvodt neliponon

HEUPOCETEBOTO P a7 II0 CUTHAJIaM
aHaHI/I?)aTOpa _ K-niit c10i sefiponon ‘ ..T peaHI)HBIX
(HCKyCCTBeHHOPO MO3Tay BO31ICHCTBUH
TPEBOIT'A IIOMEXA

Pe3ynbraT nNpoxo:kaeHusi BXOAHbIX NapaMeTpoB P; 4yepe3 HEPOHHYIO ceTh B
nporpamme «BOPOH-HEHUPO» omnpenesnsier: sIBJASIETCHA CUTHAJ TPEBOKHBIM
WJIH JIOKHBIM.

NPUMEHEHWE HEWPOCETEBOIO AHAJIU3ATOPA «BOPOH-HEUPO®»
MNO3BONAET PE3KO CHU3UTb YACJIO NNOXXHbIX CPABOTOK OO 0.5
B KBAPTAJl HA OHY 3OHY OXPAHbI



Pe3ynbraTbl aHanM3a M pacno3HaBaHUA CUTHa/I0B MPOrpaMmmoin
«BOPOH-HEMPO©» otobparkatorca Ha MoHUTOpe onepaTUBHOM
06cTaHOBKMU

ObwexT "Basa N

{\\/\53}

MW (

C”\ il r\\

aih ©

KOMILJVIEKC «BOPOH» ®YHKIIUOHUPYET B HEIIPEPBIBHOM ABTOMATHUYECKOM
PEXXUME BE3 BOBMOXHOCTHU OTKJ/IIOYEHUSA OIIEPATOPOM

B3AUMOJEMCTBUE OINEPATOPA C KOMIIJIEKCOM OCYIIECTBJIAETCA C
IMOMOIIBIO EJJMHCTBEHHOM KHONIKHU TOATBEPXKJIEHWS MPUHATHS
COOBIIEHHUSA O TPEBOI'E

B BAPUAHTE UCHIOJIHEHUS «BOPOH-IYBJIb» BJIOK «5OPOC» UMEET 'OPIYMI
PE3EPB C NOJIHBIM JYBIUPOBAHUEM HH®OPMAIIUU

INTATHBIM BJIOK BECHEPEBOHHOI'O MUTAHUSI OBECIIEYMBAET
TAPAHTUPOBAHHOE SJIEKTPOIIUTAHUE /10 24 YACOB



OCHOBHBIE PEINAEMBIE BbIYHUCJ/JIUTE/IbHBIE 3AJIAYN:

OTOBPAXEHUE
NMHOOPMAILINMU
@\%(0)5178K0) 3]
ObmeH
nHbopmaumen c
BHELUHUMU
» i | .. | CTPOVCTBAMM APYIHX
YaaneHHblii APM i (= y y
(KOHTPO/b = npoussoauTenem
pyKoBoauTens)
CUTHAJIBI BO3JIEMCTBUH

OT BCEX 30H INEPUMETPA

1.1. MHoronapamMeTpu4eCKMi aHaJIU3 U paclio3HaBaHHU e CUTHAJIOB B pea/ibHOM BpeMeHH
00y4YaeMbIMU HEMPOHHBLIMHU CETSIMU C BU3ya/IM3aLUeNl COObITUMA HAa MOHHUTOpE
2.ABTOMaTHU3MPOBAaHHOE 00y4YeHHe HEUPOHHBIX CeTe! MO peaibHbIM CUTHAJ/IaM

3.Coop u xpaHeHH e UHPOPMALLUU O BCEX TPEBOXKHBIX BO3AEMCTBUAX C COXpPaHEHUEM
IIOJIHOTO CUTHAJIa U BO3MOXXKHOCTBIO NIOC/JIEeAYIOLIEero 4000y4YeHUusi HEMPOHHBIX ceTen
4.00MeH MHpOpMaLMen C BHELIHUMHM YCTPOMCTBAMH U OPraHU3aLus yAa/J1eHHOT0

0TOOpaKeHusA UHPopMaLUH.
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BOJ/JIOKOHHO-OIITHYECKHE CpeJCcTBa OOHapyKeHHsI
«BOPOH-TEO-3»
IIOO3€eMHOI'0O 3a/I0KeHUSs

Cxema 3anoxenusa CAA patyuka "BOPOH-FEO-3"

BO Kabenb-aaTunk BO Kabenb cBA3u

MydTa naccusHoro OTBeTBUTE/NbHAA
npeobpasosatens ADDA-4-2.
rnybuHa 3anoxeHuns 1,5-2 M
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CencmoO-aed OpMaHOHHO-AKYCTHYECKOe BO/IOKOHO-ONTHYECKOe cpencTBo obnapyxenus "BOPOH-T'EO-3" .
OcuunnorpaMMa H CIIEKTP CHTHATIOB MIpoleTa BHHTOBOIO CAaMoJieTa Ha YianeHHH 1-1.5 KM
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Paguonepegatumnk

BOPOH MK

e
—

NuHua oxpanHoi curHanusauum (Ao 250 meTpos)

0,5-1,5 meTpa

IuHua onToeonokoHHas (ao 10 km)

PaguonpuémHuk

OnTuyecknin nepesaTymk

=

=

Brok nuTaHua ceTeson

220 BonbT 50 Ny " |

Mam) Nlucn]  No Gokym.
Paspab.

[lpos.
T.koHmp.

H.koHmp.
Yms.




NuHuA oxpaHHoW curHanuaauun (ao 250 mertpos)

b:‘ ! %%:
i s i
N PagvionpuémHunk

Paguwonepeparunk
20-50 Mry 0,1-0,5 Br

o O
0,5-50 "'y

0,5-1,5 meTpa

OnTuvyeckuih nepegaTimnk

BOPOH MK
. . NuHnsa onTosonokoHHas (Ao 10 km)

&= =

Bnok nutaHus ceTteroi

12-36 BonbT
=

220 BonbT 50 'y |

3| JTucmy Ne dakym.
Paspab
lpoe.
T.koHmp.

H.xoump.
Yme.




KoMIlIeKC mepuMeTPOBBIX CPe/ICTB 00HapY)KeHHUsI CEpUH "BOPOH " "
CucreMa oneparuBHO-/JUCIIeTUEPCKOU CBA3U
(pedeBoro onoBemenusi) "BOPOH -OJIC-2"

B0/1I0KOHHO-ONITHYEeCKHUI
usBenjare/q1» 'BOPOH-2M-C"

KoHco/1bHBIN Tesle¢)oH onepaTUBHOIO Je)KyPHOIo

YaanéHHbIN TEPMHHAJI PeYeBOro OIOB eIl eH s
Ha JIMHeHHOH yacTH KoMmiviekca "BOPOH"

ITostHaA anmaparHas MHTerpaiusa Cco ITAaTHbIM
NporpaMMHbIM oOecrieueHneM KoMmiviekca "BOPOH"

gy —
I (It ‘ |

ITepegaua ayguo-cMrHasia 1o MTAaTHHIM ONITHYECKHUM
Kabeaam komiviekca "BOPOH"




KoMI/IeKC IepHMeTPOBBIX CPeACTB 00Hapyxenusi cepun "BOPOH "
Cucrema Bujgeonadmogenuss "BOPOH " -OKO-2"

Bo/10KOHHO-0ITHYECKHUN
m3Bemarenas "BOPOH-2M-C" IP PTZ xamepa cuctems! "BOPOH-

OKO" c 1a3epHOM IOACBETKOM.

Ilarpy/mpoBaHue 110 3aJaHHOMY MapmpyTy
CkaHMpoBaHHe 30HbI OTBETCTBEHHOCTH
110 Ije/IeyKa3aHHIo
or u3Bemareis "BOPOH-2M-C"

[—
= s -

{11 e
g Illillﬂllllll ITomHas dilIlIdpaTHadA UHTErpamnuda Cco NiTaTHbBIM

MporpaMMHBLIM o0ecriedeHueM Komiviekca "BOPOH™

ER=]
bt ] ITepefaua BH{€OCUTHA/IA I CHTHAIOB YIIPAaB/IeHUS 110

IITAaTHLIM OINITHYEeCKUM Kabe1aMm komiviekca "BOPOH"




darMeHT cCaMOHEC yIlIeH BOJIOKOHHO-

OIITHYECKOHM CEeTH OIS 3allIUTHhI OT
IIOOBOIHBIX II/TOBIIOB.
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OcHoBHbIe utorn 18-neTHen akcnnyataumm
n3genun «BOPOH»

1. Obwas npomsaxceHHocMb 060py00BAHHbIX NepuMmempo8 cocmasuna : o0kos0 1000 km

2. Obwee Konuyecmeo obopydoeaHHbIX 06vekmos -ceviwe 200

3. MpoeedeHa 2apaHmuliHaa 3ameHa Kabensa-damyuka -0

4. Bolwin10 u3 cMposA onMo3neKmMpoHHbIX ycmpolicme - 0

5. PeanbHelli cpoK 3Kcnayamayuu nuHeliHbix yacmel 6e3 pemoHma u ob6cayxcusaHus npesvicun
17 nem

6. PeanbHasa Hapabomka Ha «A0XHYI0 mpesozy», Ha 06veKkmax ¢ 8bi0esneHHbIM NepPCcoHAAOM ;| He
meHee 4000 yacos Ha 1 30HY oxpaHbi ( 250m)

7. PazpabomaHbl u cepuliHo Npou3eo0amca pasnu4yHoie Mooudukayuu 31emMmeHmMo8 cucmembl

«BOPOH» 0na onmumanbHOU adanmayuu K aA0bbim munam obvekmoe u ycnoeuam
aKcnayamayuu



MHHUCTEPCTRO
POCCHUCK

2529
i

2 o

$ '_L,‘,"Yﬂgi?-‘“““ﬁ OXpaHhl HA OCHOBC W3IBEIIATE/Y CHCTEMOODPA3VIONMIETO BOIOKOHHO-
ommimeckoro auneitore “BOPOH-2M-C” Gnina cmomtuposasa Ha ofmexkre B/m 03522, CITIPH "Bonra"
(nepenaiomas acts), 8 Havane 2002 r. [locie okomuamms MOHT&KHLIX pabor Obimn TPOBE/ICHbI [IVCKO-
HATATOTHbIe PAbOTEl MO OOYYCHHIO HCKYCCTBEHHOTO HHTen7ekTa cpenctsa ofmapywenia “BOPOH™ w
ATAMTALHA K YCTOBHAM IKCIUIYATalMH Ha cywiectyromem 3arpakienmy mina CCLIL [lycko-Hananounsie
padoTE! OBITH TIPOBEACHL! B TEYEHWE HECKOJIBKHX paboumx aHell mpencTasurensuu npomssogurens (OO0
“lpaxrannas parvodmsika”), C despara 2002 r., re. Goaee 12 mer, epenctso “BOPOH” naxoauiocs B
KDYIJIOCYTOUHOM Pe:iHME OXparbl 63 BbIKTOUSHHS. 33 CTOAb JAMTETHHOS BPEMS IKCIUIVATAIH, Cly4ach
BBIX0Ja 13 CTPOs 0BopynoBaKKA. cGoes TPOrPAMMHOrO 00CIIeUCHIS, HEMITATHRIX PEKIMOB PABOTH OTMEUEHO
He Obuto. Cpezictro obHapykerns “BOPOH” dyuxumoHHpyeT B aBTOMATHYECKOM PEKHME W HE TJ
BMOILATEIBCTBA nepconasa. Jlumehnas wa CHCTEMbI NPHHLNNANBHO He Tpelyer ofcmykuBanms.
aparsas 4acte CHCTEMBIL, KpoMme CHHA [bUlH, TAKKE HPaKTHYCCKH HE TﬂC(’)VCT npoBeacHNAN
pernaventbx pabor. OnbiT nokasan, 4T0 /1S YCMeNIHOH ¥ TPaMOTHOI axciiyaTaumn cpeicrsa "BOPOH"
AOCTATOYHO CPCAHCIO HIIN CPCAHCTEXHAYECKOTO YPOBHS dKkciutyatanTos, Patora ciucremsl “BOPOH™ B Teverue
apowewKX 12 siet oTmiyanack KpafiHe HU3KHM YPOBHEM TOKHEIX cpadoTok (ke Gonee 1-2 no | 30He oxpas!
33 rO4), ¢ OLHOBPEMEHHLIM BBICOKAM YPOBHEM OOHADYACHHS MOMLITOK BTOpKeHHs, KOHCTPYKUHOHHbIE
AnmapaTHO-IIPOIPAMMHBIC  PELUCHHAN, TNPEAYCMOTPCHHbIe B cpefcrse  “BOPOH™ nossoamnn  Jierxo
HHTETPAPOBATL IO ¢ CHCTEMOH BHICOHADMOACHHS, KOTOPAS TAKKE IKCIITYATHPYETCS HA HAmIEM OOBEKTE C
2002r. B Tevenme 31010 e BPeMCHH HA AHAIOTMYHOM nepuMerpe npuémnoit wact CIPH "Bonra” taioke
JKCTUTYATHPOBANOCH CPEACTBO OOHADYARHHS HA OCHOBE TPHOOINEKTpHUECKOro kabens-naTumka - Hinenne
"Jlensdun-M". Omuir Goslee uem asenauaTHaeTHeR cOBMECTHOM dkenayataunn waenni "BOPOH-2M-C" 1
"Jlemudpr-M" nokasan, ure cpepcteo "BOPOH" nake B ycnoBusx axkennyataudu Gonee TKHX, UeM
"Hemsdun-M", Te B VCTOBHAX HATNGHA MOMHOIO ISKTPOMATHHTHOO H3NYYEHHS HEMOCPENCTREHHO WA
onTHYCCKuli  Kabenb-naTIHK, nokasano cebs HaMAOTo GoNee NOMCXOYCTORYMBBLIM, OTKA30YCIOHUHBLIM M,
HECPABHEHHO, 00! OOHBIM B 3KCIIYATAIHK CPEACTROM MEPUMETPOBOH oxpansl. KoManiopauue s/y 03522
BLIPAKACT MPHUIHATENBHOCTh PA3PabOTURKAM 33 CO3TAHHME YHWKANBHOIO CPelCTBA NEPUMETPOBOIl OXpaHEl
"BOPOH-2M-C" u xeniaer ycnexos B passuTin camoli coppemennoi texwonorsy "BOPOH", uanenus Ha
OCHOBE KOTOpOil 0bnanai HKATHHBIMH MOTPCOHTENECKHMH XAPAKTEPHCTHKAMA, B KauecTse pexoMeHiaLmi
MBI CHHTAEM LE/2C000pa3HbiM nIpoBeenHe paboT no noaHON mporpaMmiol ueTerpatym uinemis ' BOPOH-
2M-C " na eunoii nporpamoi wathopme, ¢ COBPEMEHHBIMY CPEICTEAMH BHACORAOMONEHAS Ha ocHone [P-
TEXHOJIOTHH. YUHTBIBAN BO3MOKHOCTH AINAPATHO-NPOrPAMMHSLIX peleHnii B Texsonornn “BOPOH” n ommir

ayataipn wine/us "BOPOH-2M-C" na namem 00bexre, MOKHO PeKOMEHIOBATS LIHPOKOE HCTIO, aHne

uanemmi “BOPOH™ aas nepumeTpoBoii oxpansi 00%




