BonokoHHO-oNTUYecKue pacnpeapeneHHble Aat4ynkn onsa MOHUTOPUHra COCTosiHUA NPOTAXEHHbIX 006bekT

BonokoHHoO-onTu4eckue pacnpeneseHHble gart4ynku s
MOHUTOPUHIa COCTOSIHUSIL MPOTSIKEHHbIX 00 bEeKTOB U OXpaHbl
nepumetTpos.[

lpoLunoe n HacrosiLee

Fopbauyes Oner BuktopoBud, [‘eHepanb-Hbiri anpekTop OO0 «MHHOBaUMOHHbIV LIeHTp
«OlNTUKA». ObpasoBaHue Bbiclwee,, KaHAnAaT TexHnHeckux Hayk. OkoH4mn MIry wm. M.B.
JlomoHocoBa no cneunanbHocTy "Obwas comsnka n HenuHeriHas ontuka". [locne okoH4aHns
yHuBepcuteta paboran nHxeHepom B MIY, Hay+HbiM coTpyaHukomM B MockoBCkoM
3/1eKTPOTEXHNHECKOM MHCTUTYTE CBSI3u (ceridac MTYCH), 3aBenyrowmm naboparopum B
KoHuepHe PACY "Cucremnpom”. B 2002 r. BO3rnasun MeXA4yHapOoLaHYyH MPOMbILLIEHHYH
accounaumro "EBPOKABEJIb". ABTop 46 Hay4HbIx paboT, nateHToB u n306peTeHnii B 061actu
ONTUKO-aKKYCTUHECKMX MPOLIECCOB B ONTUHECKOM BO/TIOKHE. Pa3paborymnk
BOJIOKOHHO-OMTUHECKOM CUCTEMbI OXPaHbl v crieukabenevi a5 BO1OKOHO-OMTUHECKUX JTNHUM
cBS3u.

Ucnonb3oBaHmne 4yBCTBUTENbHbIX 4aTYNKOB Ha OCHOBE ONTUYECKOIro BO/TOKHa UMeeT
psn npenMyLL.EeCTB rnepen HeKOTOpPbIMU UHBIMU YCTPOMCTBaMUN OXpaHbl NepuMeTpa
TEppPUTOPUI, TaK Kak onTUYEeCcKni kKabeslb MOXHO UCIMO/Nb30BaTb BO B3PbIBOONAaCHOMN
cpene. HyBcTBuUTENIbHLIM 3/1EMEHTOM pa3paboTaHHOU pacnpe.neleHHON CUCTEMb]
ZANarHoCTUKMN s1BNSIETCS1 BO/IOKOHHO-ONTUYECKNI Kabenb, KOTOpbIA pearupyer Ha
ABUXeHne, BUbpauuro n gegpopmaLuro no Bceu ganHe. B ocHoBy paboTbl cUCTEMbI
nonoxeH MeTo, OCHOBaHHbIA Ha UCCen0BaHUN CreKT-CTPYKTYPbl ONTUYECKNX
BOJIOKOH.
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Bnepsblie B Poccum ewe B CCCP, B pamkax auccepTaumoHHoi paboTtel Mopbayesa O.B. B
M3OWNC (MocKOBCKMN 9NEKTPOTEXHNYECKMIA MHCTUTYT CBA3U) ObINO PACCMOTPEHO BMSHNE
aKyCTUYeCcKux nonen Ha pacrnpocTtpaHeHne ceeTa B onTudeckmnx sBonokHax[1]. B 1984-1985
rogax B Hay4Ho-uccnegnosatenbckoit nabopatopun HNM-13 "dunsnyeckne npobnemo
onTuyeckon caasn” npu kacdeape Punsunkm MIOVC nog pykosoacteom npod. A.l1.
XunrHckoro Hay4HbiM cOTpyaHNKOM [TopbayeBbiM O.B 6bin npoBeneH psa Hay4HbIX
nccnenoBaHwin n paspaboTok Mo PacnpPOCTPaHEHUIO aKyCTMYECKMX BOMH B
BO/TOKOHHO-ONTUYECKOM CBETOBOE MOL BO3AENCTBMEM NTA3EPHOI0 U3NTy4EeHUs, BBELEHHOIO B
BOJIOKHO. Tak>xe 6blnv NpoBeAeHbl NCCNeAoBaHUS CNEK-KAPTUH Ha BbIXO4E MHOrOMOLOBOMO
OMTMYECKOro BOMIOKHA MPU MEXAHNYECKOM BO3AEWCTBUM HA Hero. bbin onybnvkoBaH psag
Hay4HblX paboT No AaHHOW TeMaTuKe, a TakXe MoyYeHbl NaTeHTbl Ha AeTEKTOPbI NONYyYEeHHbIX
CVrHanoB, 4TO NO3BOJINIO NPUMEHUTb UX B CO30AHHOM Ha WX OCHOBE
BO/IOKOHHO-OMTUYECKON CUCTEME OXpPaHbl, B AafibHENLWEM TakXXe 3anaTteHToOBaHHON U
BbiNyCKatowWencsa 0o HaCTOoAWeEro BpeMeHn cepuitHo. Ewe B 1985-1987r.r. 6b1nv NonyyeHsbl
Xopowure pedynbTaTtbl, KOTOPbIE NO3BONAN CO34aTb BONOKOHHO-ONTUYECKYIO CUCTEMY OXPaHbl
«COBA» [2,3,4], B KOTOPOW 4yBCTBUTE/NbHBIM CEHCOPOM SIBASSIOCH ONTUYECKOE
BOMIOKHO/Kabenb anuHoii oT 30 no 400 M. TexHM4Yeckoe CpeacTBO OXPaHbl NOMYHUIo
cepebpsiHyto Meaanb Ha BeicTaBke focTmxeHuin HapoaHoro xo3sictea CCCP u
LEMOHCTPMpPOBanach Ha MeXAyHapo4HOW BbiCTaBKe 060pyAOBaHNS, TEXHONOMMIA OXPaHbl 1
cuctem 6esonacHocTn B [dioccenboopde B 1989r. laHHas pa3paboTka 3anHTepecosana
BbiCee pykoBOACTBO cTpaHbl M B 1990 B «benom nome» B kabuHete npencenatens Coseta
MwuHucTpos PCHOCP Cun
aesa VBaHa CtenaHoBmYa oHa Hbina ycnewHo NpoAeMOHCTPUpPOBaHa pa3paboTymkoMm
BOJIOKOHHO-OMTMYECKON cuctembl FopbayesbiM Onerom Buktoposnyem. B Havane, 6e3
MNPUCYTCTBUSI TEXHUYECKUX CMEeLNanmMcToB, ONTUYECKUin kabenb Bbin ycTaHOBNEH NOL KOBPOM,
NOTOM MpKW KacaHum KOBpa, cpabaTbiBan 3ByKOBOW U CBETOBOM curHan Tpesoru. MNpu atom,
TEXHMYECKME CneumnanmncTbl He CMOTr N 0BHapPYXMNTb BONIOKOHHO-ONTUYECKUIA CEHCOP, Tak Kak
OH OblN1 NONHOCTBIO AM3anekTpruyeckmM. lNocne ycnewHomn Har naaHoN AEMOHCTpaUnM Ha
nanbHenwyto paspabotky n BHeapeHne TCO «COBA» 6biniv BblaeneHbl 3Ha4YMTeNbHbIE
cpencTtea, 4To Nno3sonuno Hay4yHo-lMNpounassoacrteeHHoMy NpeanpuaTtuio «AnbT-CeeT» ¢ 1991
r. 3anycTuTb CEPUINHOE NPON3BOACTBO M B3SITb MOA OXPaHy MHOMOYMCNEHHbIE 0O BHEKTHI
MockBbl, [10AMOCKOBbS, aBMALMOHHbIE LLEHTPbI, TPYOONPOBOAbI U NMHWUK CBA3U. B cBA3M C
BbICTpPbIM Nporpeccom B paanoanekTpoHuke, TCO «COBA» pa3s B nsiTb net
MOLEepPHM3MpOoBanacb 1 HamMy NaTeHToBanacb C UCMONb30BAHMEM COBPEMEHHOWN 3N1EMEHTHON
6asbl M HOBbIX 9KCMEPUMEHTaNbHbIX UCCNenoBaHuii [5].

Mpobnema paspaboTky 1 peanMaaumnmn guarHo-CTUKM U KOHTPONS pacrnpeneneHHbIX
06bEeK-TOB, K KOTOPbIM OTHOCSITCS U NINHWK CBS3W, TpebyeT adpdPEeKTUBHbIX PELLEHNIA Ha
LOCTYMHOW ane-MeHTHoI 6a3e. OfHMM 13 METO0B ANCTAHLUMOHHOIO KOHTPONS 60MbLWKX
30aHUI N TEPPUTOPUIA, NTMHWIA 1 060PYOOBAHWIA CBSI3N SBNSIETCS METOA, OCHOBAH-HbIA Ha
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nccnenoBaHUmM Cnekn-CTPYKTYpPbl ONTUYE-CKMX BONIOKOH.

Cnekn-CTPyKTypbl (OT aHrn. speckle - kpanuHka, NATHLIWKO) ABASIOTCHA Pe3ynbTaToM
NHTepdepeH-LUnn BOSH OT OTAE/IbHbIX HEOAHOPOAHOCTEN Cpefbl, B KOTOPOM
pacnpocTpaHsaeTcs nasepHoe nanyyeHune. laHHble Cnekn-KapTUHbl CHUXatT Ka4yecTBo
n306pa-XeHns, HoO BMECTE C TEM OHW MOTYT CNy>XWUTb HOCU-TENEM MONE3HOW N3MEPUTENBHON
NHpopMaumn. OTo co3paeT NPeanochbikKU ANS UX WMPOKOro NPUMEHE-HUS B peleHnn
Hay4HO-TEXHMYECKMX 3aaa4 B 06na-CTN BLICOKOTOYHbIX MCCNEOOBAHUIA U NPU KOHTPONE
Bubpaunn n gecpopmanmm onTu4eckoro kabens.

Cnekn-cTpyKTypa B pacCcesiHHOM rnone oOpMUPYyeTCsi MPW KOrepeHTHOM OCBELLEHNN
CnyYaniHO-HEeOAHOPOA-HbIX 06 BEKTOB, TAKMX Kak Npo3payHas cpena ¢ pnyk-Tynpyrowmnm B
MPOCTPAaHCTBE NokasaTtenem NpenoM-eHnst UNn Xe WwepoxosaTtasi NOBEPXHOCTb. Takue
oTpaxawlume 1 nponyckatowme 06 bekTbl Ha3blBa-t0TCA AN Y3HBIMU 06 bEKTamMm
(MUKPOHEPOBHOCTHU, CyLIeCTBYOWME B Npeaenax fonycka Ha n3roToB-1eHne onTU4eckoro
BONIOKHA) unu andodpysopamu. Cneknosble Nons, NoA06HbIE NONYyHaWUMCS NPW OCBELEHNN
AN PY30POB, BO3HUKAIOT 1 NMPW NPONY-CKaHUM KOrePeHTHOro CBeTa Yepe3 MHOroMoaoBble
BOJIOKOHHbIE CBETOBOAbI. [TpMYnHa NX NOSIBNEHNS B TOM, YTO HA BbIXOA4E MHOrOMOLOBbIX
BOJIOKOHHbIX

Puc.1. CI'IeKﬂ-KapTI/IHa Ha BblXo4€e U3 MHOIMOAOMHOIo OonNTN4eCKoro BO/1I0OKHa

CBETOBOLOB UHTEepdepupytoT Nons 6onbLloro 4ymucna Hanpas/seMbliX MOL CO CNOXHbIM
NPOCTPAaHCTBEH-HbIM pacnpeneneHneM amnnn-Tyabl No nonepe4yHoOMy ce4eHnto ceetToBoaa u
npakTU4eckn Npons-BoibHbIMU pasamu.
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BHewHve nedopmaLmoHHble BO3OENCTBMS HA MHOMOMOLOBOE ONTUYECKOE BONIOKHO NPUBOAAT
K U3MEHEHMIO NPOCTPaHCTBEHHOr0 PacnoioXeHns oopMmnpye-MblX MU CNeknos. AHann3npys
Takne N3MeHeHNs, MOXHO NONy-4MTb MHAPOPMALMIO O BENNYNHE N NapaMeTpax BHELWHNX
BO3[EN-CTBUIA HA ONTMYeckoe BONOKHO. Ecnu npocTpaHCcTBEHHOE pacnpe-aeneHve
WHTEHCMBHOCTW Cre- K/IOBOro MO NPV Ha4anbHOM COCTOsIHUM 06bekTa l1(X,y) - ncxonHoe
pacnpeneneHue, a |

2

(X,y) - Texy-wee pacnpeneneHne COOTBETCTBEHHO, TO HANNYMNE pa3HMLbl MEX Y HUMKM ByneT
CBMIETENbCTBOBATb O HAMYUWN BHEWHNX BO3AENCTBUIA HA (DOPMUPYIO-LNIA CEK /bl 06 EKT.
OueHuBas cteneHb pasnuyuma Mexay yHkumnsamn |

Zx,y) nl
2
(

X,y), MO>XHO Tak>Xe rnonbliTatbCA YCTAHOBUTb XapakTep U BEMNYNHbI 3TUX BO3L4ENCTBUNA.

WHor pa nameHeHHoe Tekyllee pacrnpeneneHue lx(x,y) cneknosoro nons MoXeT coBrnagartb CO
COBVHY-TbIM Ha pacCcTosiHNE a NCXOOHbIM pacrnpeneneHunem |

]

(X,y). Takom T1n N3MeHeHNs CNek-CTPYKTYpPbl HA3bIBAETCH TpaHCnaumen. TpaHcnaums
CNeKNoB MOXET HabNaAaTbCA NP NONEPEYHbIX CMELLEHNSX MHOrOMOAOBOrO CBETOBOAA Kak
€[VIHOrO LIeNoro B TOM cfiyyae, ecnv nepemelleHne He ConpoBoX Aa-eTca n3mMeHeHnem gassl
HanpaBnsembiX N0 HeMy MofA. [JaHHbIN peXnM N3MEeHEeHMs CNeKkN-CTPYKTYpPbl peako
peannayeTcs npu UCrnosib30BaHUM OMTU-YECKOro BONIOKHA B KAYeCTBE YYBCTBUTENbHOMO
aneMeHTa (pas3oBbiX BONOKOHHO-ONTMYECKUX OaT4MNKOB.

2 o o

Puc.2. Cnekn-CTpyKTypbl Ha Bbixo4e U3 MHOroMo40BOro ONTU4EeCcKoro Bo/0KHa: a) -
CeKn-CTPyKTypa rnpv aanHe BonokHa 50 M; 6) - crnekn-cTpyKTypa npu 4nHe BoaokHa 150 m; B)
- Crek-CTpyKTypa npu annHe sonokHa 200 M.
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lNpoBenem nccnenosaHne cpegHero pasmepa crnekna (pasmep crnekna onpenensercs
pa3MepoM ounbTpytowen anepTypol). AnepTypa (apertura - 0OTBEP-CTUE) - XapakTepucTuka
onTuyeckoro npubopa, onu-coiBatowas ero cnocobHocTb cobnpaTtb CBET U NPO-TUBOCTOSATb
OMOPaKLUMOHHOMY pa3MbITUIO geTanei n3obpaxeHns Ha BbIxoae 13 ONTMYecKoro BONOKHa
Npwn pacrnpocTpaHeHNM KOrePEeHTHOro U3ny4yeHns B HeM. [1peanonoxXuM, 4To cnekn-kapTuHa
doopmMu-pyeTcsa B pesdynibTate paBHOMEPHOr0 OCBeLeHns andp-goysopa (Hanpumep, MaTtoBoro
ctekna) wupuHoi L. Cnekn-cTpykTypa, Habntogaemas B NOCKOCTU HA pac-CTOSHUN Z OT
ondpysopa, npeactaenseT coboii cynep-no3nLmio MHTEPAEPEHLIMOHHBIX KapPTUH,
BO3HMKA-IOWMX NPU paccesiHUM cBeTa KaX Ao napoi Touek Ha andpdoysope. [1Be nobbie
TOYKW, pa3fenieHHble PacCTOSHUEM |, faloT MHTEPdEPEHUNOHHbIE MONOCHI C YHacTOTOM v=I/A

2
. Hanbonee ToHkMe nonockl, Nonockl ¢ Hanbonbluek 4YacToTON V

max

=L/A

2
, ByyT 0bpa3oBaHbl

Puc. 3. Criekn-CTpyKTypbl Ha Bbixo4€ N3 MHOrOMO4OBOrrO ONTU4e-CKOro BOJIOKHA: a) -
CreKn-CTpyKTypa rnpu aanHe BonokHa 700 m; 6) - crneka-cTpyKTypa npu 41nHe BosokHa 300 M.

KpainHuMmn Toukamm andodpysopa. st MEHbLWKX pac-CTOsHMIA 1 cywecTByeT 6onblioe
KONMMYECTBO Nap TOYeK, AalowWmX NOMOCkl C YACTOTOW, ONpenensieMol paccTos-HUEM MeX ay
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HUMK. HYCno nap Takmx ToYeK, pas-aefieHHbIX paccTosHueM |, nponopunoHansHo L-| [2].
PasnunyHble MHTEPdEPEHLNOHHbBIE NONOCHI By AyT MMETb CNyYaiHble MO OTHOLWEHMWIO APYr K
APYry ¢pasbl, NO3TOMY NPU (OOPMUPOBAHUN YCPEOHEHHOW OCBE-WEHHOCTM BKNag OT
NHTEePdEPEHUNOHHBIX KaPTUH C Pas3HO YacTOTOM NONOC NponopLmoHaneH
COOT-BETCTBYIOIWEMY HUCY Nap paccemBarowmx To4ek. MockonbKy YnCno NocnenHmx
nponopumoHanbHO pas-HoCcTu L-I, koTopas B CBOO o4epedb NponopunoHanbHa Vimax-V,
pacnpeneneHne 0CBELEeHHOCTN No YacToTe nosoc bynet nuHeHbIM. CpefHsis yacToTa nonoc
paBHa =1/
3(L/A

2

). CnepoBatenbHo, pacnpeneneHne oceeweHHocTn bynet pasHo I(y) = 1 + cos ( 2mLy/3A

2

). 3a WMpWHY cnekna NpMHMMaroT paccTosHUE Mexay Todkamu, rae | nagaet oo NOMOBUHDI
CBOEro MakCu-mManbHoro 3Havyenus, 1.e. 1,5 (A

2

L).

Taknm obpasom, pa3mep cnekna paseH as=1,5 Ao/L. OTOT pe3ynbTat 0TIM4aeTcs OT OaHHbIX,
onybnmko-BaHHbIX B paboTe [4], B KOTOPOI onucaHa BONIOKOHHO- onTuyeckas cuctema "Cosa".
B aToin paboTe cpen-HuiA pa3mep crekna a 3
onpenensnm Kak a

S

=3\

z

/D, roe 3 - nonpasBOYHbIN KO3 AUUNEHT, NONYYEHHbI HA OCHOBE BEPOSTHOCTHOIO
NPOCTPAaHCTBEHHO-4aCTOT-HOr0 aHanns3a; A - cpefiHas AnnHa BONHbI CBeTa; Z - paccTosiHue oT
obbekTa [0 NnockocTun Habmo-aenHns; D - anameTp ocBeweHHon obnactu. [aHHble

0 CPeLHEM pasmepe CNekIoB AalT BO3MOXHOCTb TONbKO rpyboi OLEHKN BENNYMHI
cMelleHnst 06b-eKTOB B C/lyyae, KOraa N3MeHeHne Cnekn-kapTuUHbl UMeeT xapakTep
TpaHcnsaumn [3]. VI HoBoe Bbipa-XeHne oTpaxaeT 3aBUCMMOCTb pa3mepa cnekna a

S
0T pabouynx napameTpoB 6onee TOYHO, YeM B paboTe [4].
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Puc.4. ['ucrorpammel pacrpeneneHnsi HopMUpoBaHHOI O M0J1Ie3HOro CUrHasna rpuv ycraHoBke
Pas/INyHbIX PACCTOSIHUI MEXAY BbIXOLA-HbIM TOPLIOM ONMTUYECKOro BO/TOKHA U (POTONPUEMHNKOM
(0 ropu30HTa/ILHOM OCY PAcCroNOXeHbl HOMepa VCIbITaHUM).

M3-3a TpaHcnaumm cneknosB KO3 MULIMEHT KOP-pensaumm Cnekn-CTpyKTyp yMeHbWwaeTcs A0
Hynsa 3a00Mro 40 TOro, Kak CMelleHne CTaHOBUTCS paB-HbiM gnameTpy cBeToBoro nyyka D. B
nanbHel 30He HabNaeHNS N3MEHEHNS KOPPENSLNOHHOM (OYHK-LIMM B OCHOBHOM By oyT
0bycnoBneHbl HENPepPbIB-HOV CMEHOI paccenBatolWmnx LEHTPOB B 06nacTu ocee-leHus. B
TaKuX YCNOBMSAX OBUXEHME CNEKNOB He ByaeT cornacoBaHHbiM. OTAeNbHbIE CNEKNbI B
nanb-Hei 30He HabnoaeHus byoyT nepeMewaTbCs B NPO-U3BOJbHbIX HAMPaBIEHUSIX,
N3MEHATb POPMY BMIOTb 4O NOMHOr0 NCYE3HOBEHWS U BO3HUKHOBEHWNS HOBbIX CMEKoB. Takown
TUM U3MEHEHUI CNEKN-CTPYKTYPbI KNACCUPULNPYETCS Kak CToXacTmyeckuin (puc.1).

Mpy BHEWHNX BO3OENCTBUSAX HA MHOrOMOOOBOE OMTUYECKOEe BOJIOKHO C HEMOLABUXHO
3aKpenneHHbIM BbIXOAHbIM TOPLIOM 3dPAEKT N3MEHEHMS CMEKOB peann3yeTcs He3aBnCcnUMo OT
pPaccTosiHMS [0 NNOCKO-CTU HabnoaeHns (puc.2)

PaccmoTpuM cnekn-kapTyvHY Ha BbIXOL4E U3 MHOro- MOLOBOIrO ONTUYECKOro BONIOKHA, U
nocnenoBaTtenbHO OyAeM yumTbiBaTb BHEWHNE BO3AENCTBUSA HA PA3NY-HbIX PaCCTOSAHMAX
MeX Ay BbIXOLHbIM TOPLIOM OMNTM-4YECKOro BOJIOKHA U hoTonpuemHmka. Habnonaemas
crekn-KkapTuHa Bbi3BaHa TOJIbKO NHTepdbepeHL el BOMH OT OTAeIbHbIX HEOAHOPOAHOCTEN
noBepxHo-cTW. MycTb AmameTp ocBeleHHOo obnactu paeeH D, a paanyc npocTpaHCTBEHHOM
KOrepeHTHOCTU paBeH pcll A/B, roe 6 - yrnoeoi pa3mep oceeLarowero UCToY-Huka, A -
cpenHsas onvHa BOSHbI CBeTa.

Mpwn atom p.>D, roe D - guameTp oceeleHHon 06na-cTn, paBHO Kak U Pa3HOCTb ONTUYECKMX
nyten | c= A2/Ay, roe Ay - wvprHa cnekTpanbHOro MHTepsana nanyyeHns. Beegem
B paccMaTpMBaEMyO CUCTEMY BHELLHIOW HEra-TUBHYIO COCTaBSIOWYI0, 3aK/II0HAIOLWLYOCS B
Hanm-41Mm HeOOHOPOOHOCTEN B cpefe pacnpocTpaHeHns. Bcnencteme Yero nonyy4um
LOMONHUTENbHbIA NCTOYHUK (POPMUPOBAHNS CMEKI-WyMa Ha BbIXO4E U3 MHOFOMOLOBOMO
ONTUYEeCKOro BosIokHa. [pn aToM cpenHee Bpemsi MepuaHvs eaMHUYHOro cnekna t=a/u, roe a
- CpenHui pasmep cnekna (a= A 2/D), roe z - pacctosiHue
MeX Iy NNo-CKOCTSMU paccesHns n HabnogeHus. Tenepb cnekn-kapTuHa cknanbiBaeTcs ns
NHTEep-hepeHLn OBYX HE3AaBUCKMMbIX peannu3auuin cnekn-nons. JuHammka cpebl
pacnpocTpaHeHns B fanbHen 30He BbI30BET CTOXACTUYECKUIN adpdpekT cnekn-kapTuHbl. Mpwn
pa3nnyHbIX BO3LENCTBMAX HA MHOrOMOAOBOE ONTUYECKOE BOMIOKHO Mbl MONY-4aeM Mogenb,
[0CTATO4HO TOYHO OTpaXaroLyto nNpu-poay opMMpPoBaHMS Cnekn-kapTUHbl. B naHHOM
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cny4Yae U3MeHeHUs Cnek-KapTUHbI NMO3BONSIOT OLE-HUTb CKOPOCTb BUXEHNS
HEeoLHOPOAHOCTEN cpelbl. B pe3ynbTarte nccnefoBaHuii HaMy NONyYeHbl YHU-KanbHble
aKCnepuMeHTasnbHble AaHHble (prc.3): Ha 60MblIKX ANMHAX ONTUYecKoro kabens obHapyXeHsbl
CNEKN-CTPYKPYPbI, (POPMUPYIOWMNECS NPY HOPMUPO-BAHHOM BO3AeNCTBUM Ha YacToTe 300 L.

CpaBHUTENbHbBIN aHaNN3 3KCNepPUMEHTaNbHbIX AaHHbIX, KOTOPbIE OTpaXxarT U3MEHEeHUS
Chekn- CTPYKTYp, Npoucxoasiime BCneacTeme anepTyp- Holx adpdpekToB, napamMeTpos
OMTUYECKOro BOJNIOKHA, nasepa, poTonprueMHMKa 1 BHELWHero BO34eNCTBMS Ha
4yBCTBUTENbHbIN 3/IEMEHT, NO3BO/IU/IN BbISIBUTb PAL XapakTepHbIX 3aBUCUMOCTEN. I3MeHeHuns
CMeK /- CTPYKTYpP 3aBUCAT OT OnpenesHHbIX BHEWHUX BO3AEN-CTBUM HA ONTUYECKOEe BONOKHO:
ycTaHoBNeHa cnabas 3aBMCMMOCTb CpeaHeKBaapaTNyYHON UHTEHCMBHOCTY 1 3aMeTHas
3aBMCUMOCTb NPOCTPAHCTBEHHO-BPEMEH-HON (PNYKTyaLUUn NHTEHCUBHOCTU HEKOTOPbIX
obna-cTelt cneknoBs. BbisiBneHa 3aBMCMMOCTb OT 4acTOTbl, KOOPAMHAT U CUJbl BHEWHETO
BO34encTemg (puc.4). B ucnbiTaHnax naMeHsanu pacctosHue L mexay OBYMSi NNOCKOCTSAMU -
NNOCKOCTbIO paccesHns (MI0CKOCTb BbIXOOHOIO TOpLa ONTUYECKOro BONOKHA) 1 NNOCKO-CTbIO
HabntoaeHns. Okazanocb, 4To Hanbonee cub-HOE NU3MEHEHWE YPOBHS CUMHAN-LYM
HabntoaaeTcs B cnyyae, Koraa paccTosiHUM MeXay MNOCKOCTSAMU paccesiHusl 1 HabnioaeHns
coctaBnset 70 MM.

O6paboTka CMrHanoB 04HOBOIOKOHHbBIX MHTEPZEPOMETPUNYECKUX CUCTEM, DOPMUPYHOLLNX
CMeKN- CTPYKTYpbl HA BbIXOA4E BONIOKOHHOrO CBETOBOAA, NO3BONMNa pa3paboTaTb HOBbIE
MeToAabl namepe-Huii. OHM cnocobHbl aaanTUPoOBaTHCS K CNyYaiHbIM U3MEHEHUSIM
MPOCTPaHCTBEHHOM CTPYKTYpPbl CEKI-MOAY TMPOBaHHbBIX BOJIH, €CIV OHW BbI3BaHbI
HEKOHTPONNPYEMbIMU BHEWHMMM BO3LENCTBUSIMM, 1 06ECneYnBaTb pexmm peanbHOro
BPEMEHV B C/y-4ae pernctpaummn OMHaMm4eckux cneknos. B cBoto oyepenb BnageHne Takmmm
MeToAaMu No3BONI0 co3aatb aPPEKTMNBHbIE TEXHUYECKNE CPEACTBA KOH-TPOSIS
necpopMaumm 1 BHEIWHEro BO3AEWCTBMSA HA ONTMYECKOe BOJIOKHO Y MOAEPHU3NPOBATb
BOJI0-KOHHO-OMNTUYECKYIO CUCTEMY ANArHOCTUKMN.

YyBCTBUTENIbHBIM 3NEMEHTOM pa3paboTaHHON pac-npeaeneHHon CMCTEMbl ANArHOCTUKN
SIBNSIETCS BONO-KOHHO-ONTUYECKUiA Kabenb, KOTOpPbIA pearupyeT Ha OBUXEHWe, BUbpauuto 1
nedopmaumio no Bcen anvHe. [ns pernctpaumm BHEWHNX BO3AENCTBUIA HEOOXO-ANMO
CYLLECTBOBaHNE KOHTakTa kabens ¢ KOHTPO-NMpyeMbiM 06 beKTOM, ByOb TO 3arpax.aeHuve,
CTPO-UTENbHAA KOHCTPYKLMS, IMHUS CBS3W, NepUMeTp Tepputopumn 1 1.4. Micnonb3oBaHue
CMCTEMbI ANAarHO-CTUKM Ha OCHOBE ONTUYECKOr0 BOMIOKHA MMEEeT psih NpeuMyllecTs nepes
HEKOTOPbIMU MHBIMK YCTPO-CTBAMN OXPaHbl NeprumMeTpa TeppPUTOpPuiA, Tak Kak onTUYeCcKunii
kabenb MOXHO MUCMONb30BaTb BO B3PbIBOO-NAcHOM cpene. CywecTByeT psa Opyrmx
NPenMyLLecTB ONTUYECKOro kabens: 3To 1 BbicoKas MexaHnyeckas MPOYHOCTb, U Manble
pasMepsbl, a TakXxXe Heobxoammas CTOMKOCTb K BUOpauusiM 1 MEXaHWYECKM yaapaM.
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Cpenn KOMMNNEKCHbIX ONTOBOIOKOHHbLIX CUCTEM 3allUTbl MEepPUMETPa, 3aBOEBbLIBAIOWMX BCE
6onblyto nonynspHocTb 6naronapsi NOMEX0YCTONYMBOCTH,
B3PbIBOHE30MNCHOCTN,MHOrOPYHKLIMOHANbHOCTU — KayecTBaM, Kak Henb3s 6onee akTyabHbIM
LNS CUCTEM OXPaHbl, HA CEroOHAWHMIA AeHb NMAMPYIOT AOPOroCTOSIWME NPOAYKTbl BHEWHEr o
pbiHKa. Huxe kpaTko onvcaHbl Hanbonee xapakTepHbie NPeanoXeHns 3apydexxHbIX
pa3paboTymKoB.

CucteMmbl Ans 3awuTbl METaNINYECKUX orpag

Mpw 3awmTe orpal CeHCOPHbI kabenb, kak NpaBuno, ycTaHaBNMBaeTCs HENMOCPeaCTBEHHO Ha
orpagne. CeHcop npeobpasyeT Bubpauunm orpabl B 3NeKTprUYeckmne curHanbl, KoTopble
nocTynatT Ha npoueccop (aHanuaatop). MNpoueccop, B COOTBETCTBUN C 3aA4aHHbIM
anropvuTMOM, BblIENSIeT CUrHaN BTOPXEHNS Ha OOHE OKPYXXatoWMX WYMOB 1 reHepupyeT
CUrHan TpeBoru.

AscTtpanuinickas komnanms Future Fibre Technologies (FFT) nucnonb3yeT nBe 0CHOBHblE
TEXHONOrnM OEeTEKTUPOBAHMS C NCNONb30BAHNEM BONIOKOHHO-ONTUYECKMX AATHYNKOB.

MepBas TexHoNOrns, nony4Ynswas HaseaHne M/V, no3esonset obHapyXmBaTb ABUXEHME U
BMbpaumm kabens (Movement & Vibration - M/V). CeHcopHbIi kabenb noaknoyaeTcs K
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Ha4YanbHOMY 1 OKOHEYHOMY MoLynsiM. AHaNM3aTop CBSI3aH C Ha4YallbHbIM MOJYNEM Yepes
NacCUBHbIA oNTu4ecknii kabenb. MI3nyyeHrne oT NonynpoBOAHNKOBOrO flasepa nonaeTcs B
4yBCTBMTENbHOE BOMIOKHO, N aHaNN3aTop PErucTpMpPyeT OTPaXXEHHbIA OT KOHLEBOro Moy s
curHan.

Mpu nepemelLeHnsx nnm BubpaLmnsx BONOKHa UBMEHAETCS pacnpeneneHne aHeprum Mexay
oToenbHbIMU Mogamu. B cuctemax cepum Secure Fence ncnonb3yoTCs MHOrOMOOOBbIE
ONTUYeCKne BONOKHA C AMaMeTpoM cepleyHuka 62,5 MkM. AICTOHHNKOM cBeTa CNnyXuT
MONYyNPOBOAHNKOBLIA Nasep MowWwHOCThIo 1...2 MBT, paboTatowmnii Ha onvHe BonHbl 1,31 MKM.
TexHonorma M/V no3sonseTt peructpupoBatb Bubpauny B AManasoHe 4acToT OT HECKONbKUX
repu o 300...600 repu. Cuctembl Ha 6a3e MHOrOMOOBbIX BOMIOKOH MCMOJb3YOTCS INaBHbIM
06pa3oM Ha anacTnyHbIX (AedopMMpyeEMbIX) Orpaaax.

B 2006 r. dpupma FFT npencrasmna nsa sapuaHTa MHOrO30HHOW BOJTOKOHHO-OMTUYECKOMN
CUCTEMbI OXpaHbl NepmuMeTpoB TexHonorum M/V, nony4mewunx HammeHoBaHusa Secure Fence
408 n Secure Fence 108. OanH npoueccop obcnyxmBaeT 40 8 0TAeNbHbIX 30H 0XpaHbl. Bce
30HHbIE CEHCOPHbIe Kabenn NoAKIYaTCS K MPOLLECCOPY YePe3 MHOMOXMWbHbINA
KOMMYHWKALMOHHbIA ONTUYeCcKuin kabenb. [lnvHa ceHcopHoro kabens B 30Hax OXpaHbl He
orpaHnM4MBaeTCs XeCTKO; OrpaHMyeHa Tonbko obuas NPOTSXEHHOCTb CEHCopa U
COOTBETCTBYIOWEr0 KOMMYHMKALMOHHOrO kKabens B aHHOW 30He, KOTOpas He JOMXHa
npesbiwatb 40 kM (cuctema Secure Fence 408) nnn 10 km (cuctema Secure Fence 108). O1u
CUCTEMbI NPUBNEKATENbHbI AN OPraHM3auny oxpaHbl Ceprmn yaaneHHbIXx 06 bekToB
HebOoNbLO NPOTAXEHHOCTU, KOrAa Ha nepuMmeTpax He TpebyeTcs NoakYaTh
9NeKTPONUTaHNE 1 yCTaHaBNMBaTb 9NEKTPOHHOE 0bopynoBaHme. KOMMYHUKALMOHHbIN
onTnyeckunin kabenb B 3TUX CNy4Yasix MOXeT OblTb CKPbITHO MPONOXEH noa 3emnei. ns
nepenayn CUrHanoB OT CEHCOPOB MOXHO Tak>Xe MCMNofb30BaTb NPOSIOXEHHblE paHee
CTaHOapTHble CBSI3HbIE ONTUYecKue kabenu.
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Lpyras TexHonorus cpupmel FFT noctpoeHa Ha npyvHUmMne obHapyXeHUst MUKPOHaNpPsiX eHWA
B ONTUYECKOM BONIOKHE M Nony4yuna cokpaleHHoe HaseaHne MSL (o1 MicroStrain Locator -
Nokatop MukpomedpopmaLmin). B coctas NpoTSAXEHHOro gatymka BXoAAT TpU OTAENbHbIX
BOJIOKHA MHOMOXMWNbHOIO ONTUYECKOro kabens. [lBa BEpXHMX BONOKHA BbIMOMHSIOT PYHKLMIO
4yBCTBUTE/bHbIX 9IEMEHTOB: B HUX NOAAETCA U3NYYEHNE OT NONyNnPOBOAHMKOBOrO nasepa,
paboTarowero B HENPEPLIBHOM pexume. TpeTbe (BbIXOAHOE) BONOKHO CNYXUT ANS nepenayv
CUrHaNOB Ha aHann3aTop cUcTeMbl. VICTOYHMK M3Ny4eHns pacnonioXxeH B 6noke aHannsartopa,
OT Hero n3nyyeHne nasepa nNo BXOAHOMY MACCUBHOMY Kabeno nofaeTcs Ha HavyanbHbIiA
Monynb. B 3TOM Mooyne nanyyeHue pacliennseTcs Ha ABa nyyka, KoTopbie nogatTcs Ha OBa
BONIOKHA. V13nyyeHune yepe3 oba BONOKHA NepenaeTcsl Ha OKOHEYHbI MOLY /b, B KOTOPOM
npoucxoanT nHTepdepeHumns. Ecnn oba nneya atoro nHTEpepomMeTpa HaxoasaTcs B
HEBO3MYLLEHHOM COCTOSIHUM, TO UHTEPAEPEHLIMOHHASA KapTUHKA Ha OKOHEYHOM Moy ne
ocTaeTcs Heum3MeHHOoN. [py aToM curHan, nepenaBaeMbli C OKOHEYHOro MOy NS Ha
aHann3artop, He NMeeT NepeMeHHoN cocTasnsowein. Mpu gechopmaumax nnm subpaunsx
kabens onTmyeckas pa3HOCTb X04a B YYBCTBMTENbHbIX BOJIOKHAX (B Mneyax
NHTepdepomMeTpa) UBMEHSETCS, U OKOHEYHbI MOOY b PErUCTPUpPyeT NepeMeHHy0
COCTaBNSAOWYO curHana, nepenasas ee Ha aHanmsartop. B cucteme MSL ncnonbaytoTcs
CEpPUVINHO BbiNyckaemble 0AHOMOLOBbIE ONTUYECKME BOIOKHA C AUaMeTpoM cepaeyHmka 9 MKM.

OcobeHHocTb cucTeMbl MSL coctounT B TOM, 4TO B Ka4eCTBe HyBCTBUTEJIbHbIX 3/IEMEHTOB
MOTyT NCMO/b30BaTbCA O0OHOMOO0BbIE XWNbl CTAHOAPTHOIO MHOIFrO>XXMNIbHOIro
BOJIOKOHHO-OMNTN4YE€CKOro Ka6eﬂ$|, npenHa3Ha4YeHHOro ans nepegayn CMrHanos. Xunbl
LONXHbl ObITb pacrnono>XxeHbl Ha guameTpanbHO NPOTUBOMOMOXHbBIX KpasXx KaGG}'IFI, 4TOObI
4yBCTBUTENIbBHOCTb CEHCOpa K |/|3rv|6y 6bina MakcuManbHo. HavyanbHbIA 1 OKOHEYHBIA Monoynu
noMewarTcs rnoa 3emMnen B CTaHOAapPTHbIX TENEKOMMYHMKALUWMOHHbBIX KOoauax,
pacnono>XeHHbIX Ha KpasX 30HbI.

B kayecTBe UCTOYHMKOB cBeTa B TexHONOormm MSL ncnonb3yoTcsa nonynpoBOAHNKOBbIE
nasepbl ¢ BbIXOAHOM MowHocTbio 12...50 MBT, paboTatowme Ha gnvHe BonHbl 1,31 nnu 1,55
MKM. BbicOokasi MOWHOCTb U3Ny4YeHNs U Manble NOTepU B CEHCOPE NO3BONSIOT obecneynTb
LONWHY oTAenbHo 30HbI 00 40...80 kM. Kak 3asBnsioT pa3paboTymki, No 4yBCTBUTENbHOCTY
TexHonorua MSL npumepHo Ha Tpu nopsaka npesocxoant texHonoruo M/V. Cuctema MSL
pernctpupyeT Bmbpaumm B onanasoHe 4actoT npumepHo ot 300 'y no 2 klMu, 4To
COOTBETCTBYET XapaKTepHbIM YacToTaMm, BO3HMKAIOLWMM B TUMOBbIX METaNNNYEeCKUX orpagax
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npwn nonbiTKax nx nNpeongoneHns.

O4eBNAHO, YTO OSIMHA 30HbI B HECKONbKO AECSTKOB KMIOMETPOB HeynobHa Ons
npakTnyeckoro npumeHeHnst. OxpaHHNKY HeobxoanuMa NHopMauUns 0 KOHKPETHOM MecTe
BTOPX€EHUS, 6€3 KOTOPOW curHan Tpesoru byoeT npakTudeckn becroneseH. Moatomy
aKTyanbHO, YTO MOANUUMpPOBaHHas TexHonorna MSL no3sonuna peannsoBaTtb (PYHKUUIO
onpeneneHns MecTta BTOPXXEeHUs C 4OCTAaTOYHO BbICOKOW TOYHOCTbLIO. [1ns nokanunsaumm
BTOP>XEHUS MPUMEHEHA TEXHONOTNSi CPABHEHNSI CUTHAN0B BTOPXXEHMS B 0060oux nnevax
NHTepdepomMeTpa, KoTopas siBnsieTcs cekpeToM dompMel FFT 1 obecnednBaeTt TOYHOCTb
nokannsaumm 0o HeCKONbKNX OECATKOB METPOB.

3a nocnenHue gga roga dovpma FFT 3ameTHO ynydwmna napameTtpbl cuctemol Secure Fence
MSL, yBenn4ms NpoTSAXEHHOCTb 0AHOM 30HbI 0XpaHbl ¢ 40 0o 80 KM M NOBbLICUB TOYHOCTb
obHapy>XeHns MecTa BTOPXXeHMS Ha MeTannmnyeckux orpagax ¢ 50 no 25 m. OcobeHHOCTb
OXpaHHbIX cuctem pupmbl FFT cOCTOMT B TOM, Y4TO B HUX UCMONb3YKOTCS MNPOMbILIEHHO
BblNyCKaeMble MHOM0XM/bHbIE BOTOKOHHO-ONTMYECKME Kabenu, onTmyeckme naTy-naHenu
MPOMBILEHHbIA KOMMbIOTEP B KAYECTBE CUrHaNbHOro npoueccopa. K opurnHanbHoMy
060pyn0BAHMIO OTHOCSATCS Ha4YabHbIN N KOHEYHbI «CEHCOPHbIE MOAY N>, obecneymBaowme
pasfnenexHve n ceefeHne NHTepdePeHUNOHHbBIX NOTOKOB.

OcHoBHOE HOy-Xxay pa3paboTok hrpMbl COCPEAOTOHEHO B MPOrpaMMHOM obecneyeHnm,
ncnonb3yemom ans 06paboTky CUrHanoB CEHCOPOB M nokanuadauum BTopxeHns. Cnenyer
OTMETUTb, 4TO MOANPMLUMNPOBAHHASA CUCTEMA MOXET Ternepb NMPUMEHSTbLCS HE TONbKO Ha
«MArKMX» orpagax (Tmna cetku «pabuua»), HO U Ha XEeCTKUX orpajax B BUAE CBAPHON
peweTku (puc. 6) nam orpapax «nanmcagHoro» Tuna, CobpaHHbIX N3 TSXEeNbIX CTaNbHbIX
9NEMEHTOB (puc. 7). Ha pelweTtyaTtbix orpagax CeHCop KPenuTcs rmbKuMm nnacTnkoBbIMU
CTSXXKaMu WUPUHOA 4,8 MM, cTOKMMM K Y D-n3nyyeHunto. MNpu KpenneHnn ceHcopHoro kabens
pa3paboTumkm pekoMeHayoT Heobxoammo nsberatb pe3knx n3rnboB ceHcopa 1 N3NNLLHMNX
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MeXaHN4YeCKNnx HanpﬂermM B TOYKax KpenneHus.

B6n13n onopHbIx CTONOOB orpanbl, rae XecTkoCTb orpaabl Bbilwe, kabenb NpoknaapiBatoT B
BUAe netnu, 4ytobbl 06ecneynTb PaBHOMEPHOCTb YYBCTBUTENBHOCTM. Ha «nanucagHbix»
orpagax BONOKOHHO-OMNTUYECKUNA CEHCOP MOHTUPYIOT B NNACTUKOBOW NN METaNINY4eCcKoin
3awunTHomn Tpybe, KoTopas KPeNUTCA K rOPU30HTaNbHON onopHoii 6anke. Mo coobweHnam
oupmbl FFT, He3aBrCKMMOe TeCTMPOBaHME NOKA3bIBAET, YTO BEPOSITHOCTb OOHAPY XEeHMs
cuctembl Secure Fence coctaBnset He MeHee 95% npu BEPOATHOCTM NOXHbIX cpabatbiBaHWiA
He Bblwe 3%. TOYHOCTb NoKannaaumMm MakcumasnbHa Ha MArkux orpagax - Ha cetke «pabuua»
nocturaet 10 M, Ha XeCTKMX CBAPHbIX orpagax rapaHTUpyeTcs TOYHOCTb He MeHee 25 M.
CeHCOopHbIil kabenb B 3alMTHON 060/104Ke, CTOMKON K Y D-13ny4YeHnio, UMeeT pPecypc He
MeHee 15 neT; onanasoH pabounx Temnepartyp ceHcopa v APYrux HapyXXHbIX 3N1EMEHTOB
cuctembl: oT -40 0o +70 oC. MNpoueccop ycTaHaBIMBAETCS BHYTPWU NOMELLEHUNS - OH ABNSETCA
€NHCTBEHHbIM aKTUBHbIM 3/IEMEHTOM CUCTEMbI; BCE OCTalIbHbl€ KOMMOHEHTbI ABMISIOTCA
NacCUBHbIMM 1 HE TPeDBYIOT NUTaHMS AN NPOKNanku kabenel curHanmsaumm.

Komnanug FFT BbinyckaeT TakXe nepumeTpanbHyto OXpaHHyto cuctemy Secure Fence Taut
Wire, koTopas npencrasnset coboit KoMOMHALMIO BONIOKOHHO-ONTUYECKOr0 CeHcopa v
NPOBOOHO-HaTAXHOro 6apbepa. CeHCopHblii kabenb MOHTUPYETCS Ha ONOPHbIX CToNGax
BbicOTOM 3,2 M. Jly4m 13 KONKOYEn NPOBOIOKN MEXAHNYECKUN CBSA3aHbl C BONOKOHHbIMI
CEeHcopaMu Ha onopHbIX cTonbax, KOTopble PErNCTPUPYIOT N3MEHEHMS HATSXXEHUSI NMPOBOOKMN.
MakcumanbHas onvHa oToefbHON 30HbI - 4 KM. CcTema ycTonymea K BETpam Co CKOPOCTbIO
1o 100 kM/4; cucTema aBToMaTMyYeCcKOn KOppekuumn perynvpyeT napameTpbl CEHCOPOB npu
n3MeHeHun Temnepartypbl B ananasoHe ot -40 go +75 oC. Cuctema Secure Fence Taut Wire
obHapyXunBaeT NonbITKW NepenesaHns Yyepes orpaay, PasaBnXeHNs NPOBOIOYHbIX NyYelr unm
nepepesaHns nx. ®npma-n3roToBMTENb OTMEYAET OYEHDb BLICOKYHO OOHApPYXMBaKOLLYHO
CNOCOBHOCTb CUCTEMbI MPU BECbMA YMEPEHHOW CTOUMOCTY ee 06CnyXXnBaHWMs.

AHrnuinckasa komnaHusa Remsdaq BbinyckaeT HECKONBKO cucTeM cepumn Sabre ¢
BOJIOKOHHO-ONTMYeckuMn gatynkamu. Cuctema Sabre Fonic npenHasHaveHa ong sawmrhbl
NepuMeTPOB M3 CeTHaThbIX UMK peweTyaTbix MeTannnyeckmx orpad. Kabenb, NpMkpenneHHblil K
ceTke, reHepupyeT HN3KOYaCTOTHbIE CUrHa bl NPU NOMblTKax NPeononeHns orpanbl unn ee
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nepepesanuns. CEHCOPHbLIM 3IEMEHTOM CNTy>XWT napa OnTMYeckmx BONOKOH kabens Tuna LS2H
C 3aWNTHON 060NOYKON, yNPOYHEHHOW KeBnapoM. [lnameTtp cepaeyHuka - 62,5 Mkm, gnameTtp
obonoyku- 125 MkM, BHeWHWn anameTp kabens 4,8 MM. MakcumanbHas onvHa kabens mexay
rnepenatymkomM 1 npueMHukom -1000 M; ans NooKNI0YEHNS K aHann3atopy NpUMEHSIOTCS
cTaHOapTHble onTuyeckmne pasdbembl TUNa SMA. VICTOYHWK U3nyyYeHns - NONynpoBOAHNKOBbIV
nasep ¢ AnuHoi BonHbl 0,78 MKM. VI3MeHeHMs cnekn-cTpykTypbl Npu oedopmaunn kabens
NeTeKTUPYTCS NO3ULIMOHHO-4YBCTBUTENIbHBIM (POTOMPUEMHUKOM.

B cucteme SabreFonic ncnonb3yetcsi aHanmsatop Sabre || Processor, cHabXeHHbIi MOLHOW
cMcTemol umgpoBoii 06paboTkn curHanos. AHann3aTop cHabXXeH BCTPOEHHbIM HTEPMECOM
Nnonb30BaTenNs, BbIMOMIHEHHbLIM B BUOE TPEX 7-CErMEHTHbIX CBETOAMOOHbBIX MHONKATOPOB, a
Tak>Xe KHOMOK BblIbopa MEHIO U YCTAHOBKM PEXMMOB. AHann3atop MMeeT Takxe
KOMMYHUKaLMOHHbIE NOPTbl ANS ANCTAHUWOHHON HACTPONKM 1 ANarHOCTUKN.

B cucteme SabreTape pupmbl Remsdaq BONOKOHHO-ONTUYECKUIA AATHYUK NPUKPENEH K
pexyuen neHTe, CMOHTMPOBAHHOW Ha orpage unu Kosbipbke (puc. 8). OumHKoBaHHas
cTanbHas neHTa TonwmHom 0,5 Mm 1 WnpmnHom 20 MM HATAHYTA Tak, YTO MNONbITKA NepenesTb
Yyepes orpany Bbi3blBAET MEXaHU4YeCcKue gedoopmaunn, peructpmupyemole ceHcopoMm. Cuctema
paccynTaHa Ha 0bHapyXeHne TONbKO BECbMA SHEPTUYHbIX OEACTBUIA HAPYWUTENS, HO 3aTO
NPaKTUYECKN HE AaeT NOXHbIX cpabaTtbiBaHWii. [laTynkom SBNSETCS MHOrOMOLOBOE BOMOKHO C
onamMeTpoM cepaevHmka/obonoykm 50/125 MKM; NICTOYHUKOM U3NYyYEHNUS CNYXUT nasep C
AnvHon BonHbl 0,85 MkM. OnTuyeckue notepn B BONOKHE He npesblwatoT 3 ab/km. Cuctema
paspaboTaHa no cneumdguvkaunm MmuHmctepcTea 060poHbl BennkobputaHum; oHa paccuntaHa
Ha aKcnnyartaumio B HebnaronpusaTHbIX aTMOCEPHbBIX YCNOBUSAX (MOPCKOM TyMaH, KUCNOTHbIE
napbl, MHAYCTpUanbHble BbIBPOCHI, NECOK) 1 Anana3oHe Temnepatyp ot -30 oo +70 oC.

Lpyroi nooxon K NOCTPOEHMIO CMrHanbHOro bapbepa AEMOHCTPUPYET N3pannbckast
komnaHusa TRANS Security Systems and Technology (TSS). Jatuymkom nepumeTtpanbHOn
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cuctembl F-5000 Fibernet siBnsietca cetb, cnasiHHast U3 0O4HOXWIbHOrO MHOrOMO4OBOTrO
ONTMYECKOro BOMOKHA, 3aLMLEHHOr0 NNAcTUKOBOW 060104KOW, YNPOYHEHHON KEBNAPOM.
O6onoyka obecneymBaeT 3aWwmTy BONOKHA OT Y D-131yyYeHus, Bnaru, CONeHo Boabl 1 T.M.
CeTb COCTOUT U3 A4eeK CO CTOPOHOM 16 CM; B KaXA0M rnepeceyeHnr BONIOKHa CnasHbl
yNbTPa3ByKOM 1 3alMiILeHbl M1acTUKOBON Haknaakom. [1o Bcei cetTn pacnpocTpaHseTcs
MMMy NbCHOE N3NyyYeHne ceetoanoa, pabotatouwero B 6nmxHem VIK-gnanasoHe (oavHa BOSHbI
0,85 unu 1,3 mMkm). MNpuemHnkom nanyyveHuns cnyxumt PIN-cpotoonon. MNogknoveHve
n3nyyatens n NpUeMHUKa K CeTn OCyWecTBNAeTCa CTaHAaPTHbIMU ONTUYECKUMU pa3bemMamu
Tuna ST. ObpaboTka CUrHanoB ocylWecTBAsSIeTCS npoueccopom cepumn F-5000,
paccynTaHHbIMK Ha 2 v 4 30HbI anvHon 0o 100 M kaxaas. ABTOHOMHbIA NpoLLeccop
F-5000-1 umeeT Ha BbiIxoae penenHble KOHTaKThl, a npoueccop F-5000-2 nogknioyaeTcs K
KOMMbIOTEPHOWN cucteme ynpasneHus. [poueccopbl pasMeLaroTcs B repMeTn3npoBaHHbIX
kopnycax pasmepamu 500x400x200 MM; OHM NNTAKOTCH OT UCTOYHUKA NOCTOSAHHOIO TOKa
HanpsixeHnem 48 B; anana3oH paboymx Temnepatyp cuctemsbl - ot -30 go +70 oC.

B 3aBmcumocTu ot BbibOopa nopora cpabartbiBaHms cuctema F-5000 BbinaeT curHan Tpesoru
Npu HaTsXeHnn unu npu obpbiBe BONOKHA B N0OOI U3 siueek ceTn. BonokoHHo-onTrnyeckas
CeTb ycTaHaB/MBaeTCs aBTOHOMHO NN KPENUTCA PSAOOM C YXXe CYLEeCTBYIOLWeN orpamnon .
OHa pasafeneHa Ha OBe 4acTu: HAXHSAS YacTb BbICOTON 2-3 M KPENUTCS K orpaje, a BEepXHSS
4acTb CETU BbINONHAETCA B BUAE KO3blpbKa, NPUKPENIEHHOr0 K 3N1aCTUYHbIM
pnbeprnaccoBblM CTOKaM, yCTaHaBMBAEMbIM C HAKIOHOM Yepes Kaxable 2 M. HuxXHss
4aCTb CETU HATArMBaETCA MEXAY rOPU3OHTANbHBIMW METANNYECKUMI TPyOKamum,
YKpenneHHbIM1 COOTBETCTBEHHO BOOb BEPXHEr0 N HUXHEro Kpaes OCHOBHOW orpagbl.
HuxHsas yacTb curHanbHoro 6apbepa obpasdyeT OTAeNbHYI0 30HY OXpPaHbl, KOTOpas
HacTpauBaeTcs Ha cpabaTbiBaHNe TONbKO B ClyYae pa3pbiBa S4eeK CeTu, YT0 No3BONSeT
NCKNIOYNTb cpabaTtbiBaHMS OT CyyaiiHbiX (DAKTOPOB (XKMBOTHbIE, MPOXOASIWMNE PSOOM N0AN,
TPaHCMNOPT U T.M.) NPU UCMOJIb30BaHUM CUCTEMbI B N'YCTOHACENIEHHbIX PernoHax.

BepxHss yacTb curHanbHoro 6apbepa F-5000 obpasyeT oTAeNbHY0 30HY oXpaHbl. Boonb
BEPXHEro Topua Ko3blpbka CMOHTMPOBAH BONOKOHHO-OMTUYECKUA kabenb B MPOYHOW onneTke,
NO3BOJIAOWMIA NCNONb30BaTh 3TOT Kabesb B KAYECTBE HATSXHOro anemeHTa. Kabenb
ONTMYECKN COEMHEH C YYBCTBUTENbHON CEThIO C MOMOLbIO NpeobpasosaTeneit 6.
KOHCTpyKUUSi KO3blpbKa ABNSIETCS NOCTATOYHO rMbKOW, U MPOLECCop AaHHOW 30HbI OXPaHbI
HacTpavBaeTcs Ha perncTpaunto nepenesaHns Yepes kosbipek. MNpu paspbiBe 0T aeNbHbIX
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sg4eek He Tpe6yeTcs| MEHSATb BCIO ceTb. BoccTtaHoBneHme CeHcopa npon3eBognTcsa C NOMOLWbIO
OTpEe3KOoB kKabens n cneumanbHbIX ONTUYECKUX nepemblHek.

Cuctema F-5000 MoXxeT TakXe BCTpamBaTbCs B CTEHbI (3awmTa 30aHNA U NOMELLEHWNIA) nnn
MOHTMPOBATbLCS NOA 3eMNel Ha rnybuHe Ao 50 cMm (NpoTmBonoakonHble bapbepbl). [Ans

06 BEKTOB C O4YEHb BbICOKOWN CTEMEHBIO 3aLWNTbLI (OMpPMa BbINyCKAeT MOANKULMPOBAHHYIO
cuctemy F-6000, obpasytolyto curHanbHblii 6apbep BbICOTON 4 M.

AmepukaHckas komnanms Fiber SenSys BbinyckaeT HECKOIbKO BOTOKOHHO-ONTMYECKNX
nepumMeTpanbHbix cuctem cepum Fiber Defender (FD). B cuctemax aTo cepun CEHCOPHble
Kabenu MOHTUPYIOTCA Ha orpafe B BMAE 3aMKHYTOM NeTnu, Tak 4to oba KoHua ceHcopa
NOOKNIOYEHbI K MPOLLECCOPY C NOMOLLbIO CTaHAAPTHBIX ONTMYECKMX pa3beMoB. MakcumanbHas
LNNHA OJHOW 30HbI OXpaHbl cocTasnsieT 2 kM. Lingpposasi obpaboTtka curHanos no3eonsieT
aBTOMaTMYyeCKn KOMMeHcMpoBaTb BO3OenCTBME BeTpa 1 noxas. Cuctemol cepun FD
NPUMEHSOTCS Ha Pas3fIMyHbIX MeTanIM4Yeckmx orpagax, a Takxe ons 3awmnTbl Kpbilw U CTEH
30aHun.

B oTnnymne ot 60MbWNHCTBA KOHKYPEHTOB B M34ENNSX 3TOW OMPMbl MCMONb30BaHbl HEe
cepviiHble, a cneumanbHo pa3paboTaHHble onTuyeckue kabenu, oTanyarowmnecs ot
CcTaHAapTHbIX 060104KO ONTMYECKMX BOMIOKOH. DT 060M104KMN YCTPOEHbI Tak, YTobbI
MOBbLICUTb YyBCTBUTENbHOCTb Kabens K BHEWHNUM MEXaHNYECKUM BO3OENCTBUSIM - OABNEHNIO,
necgopmMaumam n subpaumsm. B ceHcopax Mcnonb3oBaHbl MHOrOMOLOBbLIE OMTUYECKME
BONOKHA. [poLeccop cUcTeMbl PerncTprpyeT N3MeHEeHNs CneKkn-CTPYKTYPbl NPOLeaWero
yepes kabenb Na3epHOro N3ny4yeHus.

Bepcvm cuctembl non HaseaHnem FD-205 npenHa3HadYeHa Kak ansa oxpaHbl orpag n CteH, Tak
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n ONsi NOA3EMHON ycTaHoBKM. CucTema ncnonb3yeT umgpoByto 06paboTky CUrHanos
CEHCOPOB; MPOLLECCOP aBTOMATUYECKW PErYNMPYeT napaMeTpbl CUCTEMbI B 3aBUCUMOCTY OT
lWYMOB, CO3aBaeMbIX BETPOM. [1nsi perynmpoBKy npoLeccopa MoXeT 6blTb UCMOMb30BaH
NOAK/OYaEMbIi K HEMY aHEMOMETP, PEFUCTPUPYIOLWMIA CKOPOCTb BeTpa. [Npoueccopbl cepum
FD-205 MOHTUPYIOTCS Ha orpane; B eAnHYyH0 CUCTEMY C MOMOLLbIO OAHOMO KOMMYHMKALMOHHOIO
BOJIOKOHHOIO Kabensi MOXXHO BKMIIOYNTb A0 127 NpoLeccopoB.

Moandomkaums cucTembl, Nonyymslias HanmeHosaHue FD-220, ncnonb3yeT Kak ctaHOapTHbIE
BOJIOKOHHbIE KabenbHble ceHcopbl (Trna SC3), Tak U ceHcopbl B 3awwmMTHON obonoyke (SC4).
OnTnyeckne kabenn NOAKNOHAITCS K MPOLLECCOPY C MOMOLLbIO CTaHAAPTHbLIX Pa3beMOB TUNa
ST. Mo paHHbLIM N3roToBUTENEN, CPOK CNYyXObl KabenbHOro ceHcopa B 3aWmnTHOM 06onoyke
cocTtaBnset He MmeHee 20 neT. Npoueccop cuctembl FD-220 MOXeT NCNONb30BaTbCs Kak B
KayecTBe aBTOHOMHOIO OXPaHHOro nNpubopa, Tak 1 B COCTaBe CETEBON CUCTEMBI C
nocnefoBaTenbHbIM ONPOCOM Yeped uHtepdpernc RS-232C.

Bce npoueccopbl MOHTUPYIOTCS Ha MOCTY OXPaHbl, KOTOPbLIA MOXET ObiTb yaaneH oT
nepumeTpa Ha pacctosHune go 10 kM. NMpoueccop NUTaeTcs 0T UCTOYHUKA C HANPSXEHNEM
10...24 B, notpebnsiemas mowHocTb -2,1 BT1. [lnana3oH paboynx Temnepatyp cuctemol -oT -30
no +55 oC.

dupma Fiber SenSys npoaeMoHcTpupoBana Takxe Takxe Hosyto cuctemy SPIDeR.
HaseaHuve cuctembl sBnsieTcs cokpaueHuem ot «Simultaneous Point Intrusion DetectoR» -
JlaTtunk ¢ nokannaaumen MHOXEeCTBEHHbIX BTOpXeHun. CTpykTypHas cxema cuctembl SPIDeR
TakoBa. K npoueccopy nogknoyaetcs 80 50 oTAeNnbHbIX 30H 0XPaHbl; CUrHanbl OT
MHOIrOMOJOBbIX BOTOKOHHbIX CEHCOPOB MepenalTCs Ha NPoueccop N0 MHOMOXMUIbHOMY
onTMyeckomy kabeno ¢ 04HOMOLOBbLIMUA BONOKHaMK. [Jns NOOKOYEHNS CEHCOPOB K
KOMMYHMUKaLMOHHOMY Kabento NCnob3ytoTCs cneunanbHble onTudeckne coeamHntTenun. Ecnm
obwas NpPoTSXEeHHOCTb CEHCOPOB BO BCeX 30Hax He npesbiwaeT 500 M, TO BONOKOHHAS
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kabenbHas cuctema NnocTaBnsieTcs 3akas3ymky NONHOCTbIO cobpaHHoi. [ns 6onee
NPOTSAXEHHbBIX NEPUMETPOB KOMMYHWKALMOHHbIV kKabenb NOCTaBNSETCS C ONTUYECKUMM
COeOVHNTENSMU, K KOTOPbIM NOAKI0YEHbl KOPOTKME O0TPE3KM BONOKHA 5 (pig-tail) co
CTaHAaPTHbIMM ONTUYECKMMN pa3beMamu.

OcobeHHocTbio cuctembl SPIDeR sBnseTcs pexum nocnenoBaTenbHOro «onpoca» 30H
OXpaHbl C UCMONMb30BAHMEM Na3epHbIX UMMYbCOB. HOMEp 30HbI onpenenseTcs METoO40M
N3MEPEHNS BPEMEHM 3a0ePXKN OTPaXEHHbIX CUrHANOB. Takas TeXHONOorus No3sonseT
obHapyXmBaTb OLHOBPEMEHHOE BTOPXEHME Ha HECKONBbKMX yHacTkax nepuMmeTpa, T.e.
npenoTBpalarTb MackMpoBaHne peanbHOro BTOPXEHUS Ha (POHE YMbIlNEHHO
MMUTMPOBAHHOIO CUrHaNa HapylweHns nepumeTpa.

CeHcopHblin kabenb cuctembl SPIDeR MOHTUpYeTCs Ha orpane B OAWH NPOXOL Unv B ABa
npoxofaa, B 3aBUCUMOCTU OT TpeboBaHuin Kk 6e3onacHocTy obbekTa. CeHCopHbIl kabenb
NOCTaBNSIETCS B XECTKOW NNacTMKOBOM 060/104Ke, KOTOpas KPENUTCS K Orpafe CTsXKamu n3
OLMHKOBaHHOM MPOBOJOKMW.

MakcrnmanbHas obwas NPOTSXEeHHOCTb CEHCOPOB, MOAK/TOYEHHbBIX K 04HOMY MPOLIECCOPY
SPIDeR, coctaBnseT 2 KM; MakcManbHas NPOTSAXEHHOCTb 0AHON 30HbI - 100 M. Mpwn
pPEeKOMeHI0BaHHOM obulein annHe ceHcopa 500 M 1 MakcuManbHOM Yncne 30H (50) ToYHOCTb
nokanusaumm BTopxeHus coctaesnget 10 M, 4TO COOTBETCTBYET O/IMHE OTOE/IbHOW 30HbI.
LnvHa coeamHnTENnbHOro NnaccnBHoro kabens - oo 5 kM. Npoueccop cHabXeH Kak peneHbiMm
BbIxOo4amu, Tak n nHteppencamm RS-232 n RJ-45.

N3pannbckas gompma Magal BbinyckaeT BONIOKOHHO-ONTUYECKWIA CUrHANbHbIA Bapbep
FiberMESH 2005, yctaHaBnnBaemblin Ha ceT4aTbix orpagax. BonokoOHHO-ONTMYECKUIA faTynk
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MOKPbLIT 3aWNTHON 060I0YKOIN N3 NONMACTEPa; BHEWHWIA anameTp kabens paseH 3,5 um. B
KayecTBe UCTOYHMKA N3NYYEHUS NCMOIb3YETCSA UMMYNbCHbIA NOMYNPOBOAHNKOBbIN
NHppakpacHbli nasep. [BymMmepHas ceHcopHas ceTka UMeeT syenkn pasmepom 15 x 15 cm; B
KaXX[,oM y3/1e CeTKM NPpOon3BOANTCS CBapka BONOKOHHbIX kKabenei. HuXHAS Kpomka ceTku
NpUKpenneHa K ropnaoHTanbHoi Tpybe, NpensiTCTBYOWEN NOMNbITKAM NPUNOLHATb CETKY.
BepxHss 4yacTb ceTku, BbICOTOM 0KONO 1 M, BbiNOSIHEHA B BUAE KO3blpbKa HaL OCHOBHOW
orpagnon. BepxHuUM anemMeHTOM CUrHaNNbHOrO KO3blpbka SIBNSETCH NPOBOOHO-HATSAXHOM
AaTyuK, K KOTOPOMY MpuKpeneHa 4yBCcTBUTENbHAs BOIOKOHHO-ONTMYeckas cetka. [pu
nonbITKe pa3pesartb Unu nedoopMnpoBaTtb CETKY CUrHan Tpesoru naet
BO/IOKOHHO-ONTUYECKUn paTtyuk. Mpn nonbiTke nepeneatb Yepes orpaxaeHne akTusmpyetcs
NPOBOOHO-HATSAXHOM (3N1eKTPOMEXaHNYECKUIA) AaT4MK, UMEIOWMIA perynmpyemblini nopor
cpabatbiBaHus (HaTsxeHue ot 15 o 40 kr).

BonokoHHO-onTuyeckuin curHanbHelin 6apobep FiberMESH 2005 comnpmbl Magal noctasnsetcs B
Buae cekumn gnmHon 10 m n Beicotom 2,0, 2,5 nnu 3,0 m. CocenHne cexkumm coeanHATCS
MEXaHNYeCKUN N COCTbIKOBbIBAIOTCS NO onTu4eckoMy kaHany. CtaHgapTHas onvHa OOHOM 30HbI
coctasnget 100 m.

ONeKTPOHHBIA 610K anst 06paboTky CMrHanoB pacronaraeTcs B LEHTPE 30Hbl; K HEMY
noakntoyarTcs ase 50-MeTpoBbIX NOMOBUHBI BONOKOHHO-OMTMYeCcKoro bapbepa u
npeobpasoBatenb HATSXHOro Aatynka. C KOHTPONbHbLIM MOCTOM 3N1EKTPOHHbIN 610K
nepvMeTpanbHOM CUCTEMbI COeanHsAeTCs Yepe3 nHTepgenc RS-422. Cnuctema nutaeTcs oT
ncToyHMKa HanpsixeHnem 10-30 B; noTpebnsisi B AEXYPHOM pexXuMe ToK 4 MA 1 B pexume
Tpesoru - Tok 45 MA. o coobweHnto pa3paboTynkoB, CMCTEMA YCTOMYMBA K BETPAM CO
CKOPOCTbI0 A0 70 KM/4 1 coxpaHsieT paboTocnocobHOCTb NpY A0XAE U CHEre; AnanasoH
paboumx Temnepatyp - oT -30 oo +72 oC.

KaHanckas komnaHusi Senstar-Stellar BbinyckaeT BONOKOHHO-ONTUYECKYO OXPaHHYI CUCTEMY
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IntelliFIBER, npegHa3Ha4yeHHy0 4N 3aWwmnThl ceT4yaTbliX nepuMeTpanbHblix orpag. CeHCOpHbIN
kabenb cCooepXuT ABEe BONOKOHHO-OMTUYECKME XUNbl B 3aWMTHOK 0060104Ke; CEHCOP
KpenuTcs HeNoCpPeacTBEHHO K orpage. OnTmnyeckme Xusbl NOOKNI0YATCS C MOMOLLbIO
cTaHOapTHbIX ONTUYEeCKUX padbemos Tuna ST K BbIXO4y NOSYyNPOBOAHUKOBOro nasepa u
BX04y POTONPUEMHMKA Ha NniaTe aHanuaatopa. dNekTPOoHHbIA 610K pernctpupyeTt
N3MEHEHNS ONTUYECKUX NapaMeTpoB kabens, Bbi3BaHHblE AeddopMaLmnsamMm orpanbl npu
nonblTKax BTOPXeHus. VIHTepecHOo, 4TO KOHCTPYKTUBHOE pelleHne HOBOW CUCTEMDI
6a3unpyeTcs Ha NCNONb30BaHNK 3NeKTPOHHOro 6noka Intelli-FLEX 0T Wwnpoko n3BecTHOM
OXpaHHOM CUCTEMbI TON Xe (PUPMbl, UICMONb3YIOLWeEN B Ka4yecTBe garymka
BUOPALMOHHO-4yBCTBUTENbHbIA KOAKCHanbHbll kabenb. MNpu Mcnonb3oBaHMM ONTUYECKOTO
Kabens aNeKTPOHHbIA 60K AOMNOMHAOT ONTUYECKUM MOAYNEM, KOTOPbIA COAEPXUT NasepHbI
nanyyaresnb, POTONPUEMHUK U N3MEPUTENb MOLHOCTU NMPUHNMAEMOrO N3NYYEeHNS COo
CBETOAMOOHBIM MHAMKATopoM. CaM onTuyeckuini Moy nb noTpebnsiet MowHocTb 1,2 BT; npu
€ro yCTaHOBKE COXPaHSAOTCSA (PYyHKLMM BCEX CUrHANbHBIX Kabenei, NoaKNYaeMbix K
ctaHgapTHoMy npoueccopy cepun Intelli-FLEX.

Mpoueccop Intelli-FLEX HacTpanBaeTcs Ha o6HapyXeHne OByX OCHOBHbIX TUMOB BTOPXEHUS -
nepenesaHune 4yepes orpany nnu paspyueHve ee. [1o kax oMy 13 kaHanos B nNpoLieccope
3a[0alTCs NOPOrn YyBCTBUTENbHOCTU, MUHUMANbHASA NPOLONXUTENbHOCTb BTOPXEHNS U
BPEMEHHOE OKHO cYeTymka cobbiTuit. C MOMOLbIO aBTOHOMHOMO NPOrpaMMaTopa 3a4arTes
napameTpbl YyBCTBUTENbHOCTM NpoLeccopa U peXunMbl KOMNEeHcauumn noroaHbIX yCNoBUIA.
MakcumanbHas NpoTSXEHHOCTb OAHOM 30Hbl OXpaHbl C BONOKOHHO-ONTUYECKUM CEHCOPOM
cocTaBnsieT 2 KM; AvanasoH pabouymx Temnepatyp cuctemsl - ot -40 go +70 oC. Kak n Bce
BO/IOKOHHO-ONTUYECKUEe YyCTPOMCTBA, AaHHas cuctema xapakrepusyertcs
HEBOCNPUUMYNBOCTbLIO K 9N1EKTPOMArHUTHBIM 1 Paanmo4acTOTHbIM noMexam. [ing 3awmtbl
9NEKTPOHHOro 6110Ka OT rPO30BbIX PA3PSL0B NPUMEHEHbBI FA30BbIE PA3PAOHMKM Ha BCEX
peneliHblX BbIXO4AX, a TakXe Ha kKnemMmax kabenen nutaHns n curHanusauum.

Cuctembl ons 3awWmnTbl TAXENbIX orpan un CteH
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YyBCTBUTENBHOCTb BONIOKOHHO-OMNTUYECKOro ceHcopa 06blYHO HegocTaTtoyHa ans
HenocpeacTBEHHON perncTpauny Bubpaumnin Tsxenbix MeTanIM4yeckux orpag, nosaTomy
N3roTOBUTENN OXPaHHbIX CUCTEM pasdpabaTbiBaloT cneuunanbHble 6apbepbl ¢
WNHTErPUPOBAHHBLIMU B HUX BONIOKOHHO-OMTUYECKUMU CEHCOPaMM.

s 3awmTbl XEeCTKMX METANNYECKUX Orpan napavnbckas coupma Magal paspabotana
cuctemy INNO-FENCE. OTnnuntenbHast 0cCO6EHHOCTb CUCTEMbI COCTOUT B TOM, 4TO
BOJIOKOHHbI AaT4MK BCTPOEH B BEPXHWNIA TOPU3OHTANIbHBIA KaHan naHenu orpansl , Yepes
KOTOPYIO NPOX0AAT BepTuUKasnbHble CTOMKKN orpagbl. JaTynk noIHOCTbIO CKPbIT KPbIWKOW; OH
pearvpyeT Ha gedpopmMaLmm ropu3oHTanbHOro kaHana orpafbl, BO3HUKaLWWe npu nonbiTke
ee npeononeHns. MHOroMoAoBbIi BONOKOHHbIA kKabesnb NMeeT CepaedYHUK CO CTPYKTYPOM
100/140 MkM, yoenbHoe nornouweHue - 7 ob/km. B cucteme ncnonb3osaH NonynpoBOAHVKOBbIN
nasep ¢ AnnHoM BO/HbI 850 HM M 3 GEKTUBHOM NONOCON YacTOT He MeHee 200 MI u.
ONeKTPOHHbI 610K NpYeMHUKa/nepenaTymka aHanM3mpyeT CUrHanbl Kabens v BblgaeT curHan
TPEBOrv Npu NPeBbILEHNN ONpedeneHHOro Nopora MexaHN4eckoro BO3OencTemsa Ha orpaay.
Mo 3asBneHusiM pa3paboTyMKOB, CUCTEMA OTINYAETCSA HU3KUM YPOBHEM NOXHbIX TPEBOT U
NPaKTUYECKUN HE HYXOAeTCs B TEXHNYeCKkoM obcnyxunsaHmn. OfoHaKo HeAOCTaTKOM CUCTEMD
SABNSETCSA €e OTHOCUTENbHO HU3Kas YyBCTBUTENLHOCTL. [lns cpabaTbiBaHMs CUCTEMBI K
orpage Tpebyetcs npunoxuntb ycunue 6onee 40 kr nan 0edopMmpoBaTh XeCTkre NpyTbs
orpagbl. [loaTomy cnctema ByneTt perucTpupoBaTh TONbKO «CUNOBbLIE» BTOPXEHMS,
COMpPOBOXAaeMble 3HAYMTENbHbIMA MEXaHWYECKUMU BO3OENCTBMUAMA. [1BYX30HHbIV
anekTpoHHbI 610k cuctembl INNO-FENCE - FOST nutaeTcsa OT UCTOYHMKA HanpsixXeHnem 12
B, noTtpebnss B nexypHoMm pexume 1ok Bcero 4 MA. OH nMeeT peneiHble BbiXoabl U
nHTepgeric RS-422 nna nepenayn faHHbix. Jmana3oH paboymx Temnepatyp cuctemol o1-20
no+71 oC.

AscTtpanuiickas komnanus FFT paspaboTana ceputo cneumanbHbix 6apbepos Tuna Secure
Fence Palisade ¢ nHTerpmpoBaHHbIMK B HUX ceHcopamn. ONTUYECKNiA CEHCOPHBIA kabenb
CKPbIT B BEPXHEM KOpob4YaToM KaHane, Yepes KOTOpbIiA MPoXoAsiT BEPTUKASIbHbIE CTONKMN
orpaxaeHus. OTu CTONKM UMEIOT ONPeaeneHHyo CTeneHb cBObOAbI 1 MOTYT crnerka
nepeMeLlaTbcs, NOBOpaYMBaTbCs UM BUOPUPOBATL MPU MEXAHNYECKOM BO3AENCTBUN,
reHepupys curHan B NPUKPEnNeHHOM K CToikam ceHcopHoM kabene. Cnctema obHapyxusaet
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pa3nnyHble Buabl BTOPXEHUA - nepene3aHne, nepennnmBaHne nnn pasaBn>xeHme CcTtoek.

Lns 3awmTbl XecTknx cTeH n bapbepos ompma Remsdaq BbinyckaeT cuctemy Optimesh, rae
BOJIOKOHHO-ONTMYeckme kabenn obpasdytoT ceTb C KBaApaTHLIMU Syeiikamu, KOTOPYHO
MOHTMPYIOT BHYTPW CTEH UK neperopoaok. Cuctema cpabatbiBaeT TONbKO Npu 0bpbiBe
kabens, N03TOMY OHa PErNCTPMpPYEeT TONbKO XECTKNE «CUOBbIE» BO3AENCTBMSA (Hanpumep,
NPOSIOM CTeHbl). O4eBMOHO, YTO NPY TAKOM KPUTEPUN OETEKTUPOBAHNS BEPOATHOCTb IOXHbIX
cpabaTbiBaHWIA NONyYaeTCs 4OCTATOYHO HU3KONA.

Moa3eMHble CUCTEMBI C BOSIOKOHHO-ONTUYECKUMM KabensiMm

3apaya oxpaHbl HeorpaxAeHHbIX rpaHnL 06bekTa, koraa natynku Tpebyertcs yctaHaBnmBaTb
CKPbITHO, T.€. pacrnonaratb X Nog 3eMnei, He OTHOCUTCS K paspsiay NpocTbix. Heckonbko
3apybexXHbix OMPM UCNONb3YIOT AN 3TOW e BONOKOHHO-ONTUYECKUe KabenbHble faTumku.

Cuctema SabreLine doupmbl Remsdaq npeaHasHadyeHa ans 3awmTbl NOAX0A0B K 06 bekTam
NN ANs OXpaHbl 3anpeTHbIX 30H. OnTuyeckuii kabenb pacnonaraeTcsl BOOMb rpaHuLbl
OXPaHSEMOro nepuMeTpa N MackupyeTcs 3almnTHbLIM NOKpbITUEM. Kabenb nomewarT Mexay
LBYMS 9M1aCTUYHBbIMU MaTaMn 1 yKnagbiBatoT B BUAe napannenbHblx neTenb ¢ warom 20 cMm
NoA NOBEPXHOCTbIO 3eMNn Ha rnybuHe 5 cm. CeHcop 0O6HapyXnBaeT N3MEHEHNS AABNEHNS,
Bbl3blBAEMbIE MAYLLMM UKW NON3YWUM YenosekoM. Kabenb nmeeT cepaeyHvk AmamMeTpom
100/140 MKM; BHEWHWIA amameTp kabens - 2,4 MM. Mianyyatenb n aHanua3atop no CBOUM
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XapakTepucTukam aHanormyHbl cucteme SabreFonic. SnekTpOoHHbIA 610K yCcTaHaBNMBalOT
non 3emMnen B cneunanbHOM KONnoaue, 3aKkpblTOM MeTann4eckom KpblwKon. [1oa3emMHbIin
CUTrHanbHbI Kabenb CoeauHsieT aHann3aTop C KOHTPONbHO naHenbto. Pupma Remsdaqg
yTBEepXAaeT, 4TO Nnpv Npasu/ibHON NOArOTOBKE NepuMeTpanbHOM TpaHwen noasemMHas
oxpaHHas cuctema 3 pekTNBHO paboTaeT B NyCTbIHSX, HA TPABSHbIX U FPaBUAHbIX TPYHTaXx, a
TakXxe nof actanbToBbIMU OOPOramu.

Cuctema F-7000-FOBS komnaHum TSS TakXxe npefHasHavyeHa 418 noa3eMHON YyCTaHOBKM U
PerncTpmpyeT OaBneHvne noyBbl, Co3aaBaeMoe HapywuTenem. Ins aToro ontTuyeckmin kabenb
nomewatoT Ha rnybuHe 5-10 cM Noa NOBEPXHOCTbLIO FPyHTA, U3rmbas ero B BUOE NeTnu,
nepekpbiBatoLLein nonocy wvpuHoin 1-2 M. na obecnevyeHns BbICOKO U 0AHOPOLHOW
4yBCTBUTENbHOCTU Kabenb yKnanbiBaloT HA NErKY0 METANINMYECKYIO PEWETKY N CBEPXY
HakpblBAKOT TAKOWN Xe peleTKon. 3Ta CUCTeMa MOXET MPUMEHATLCS NPaKTUYECKM BO BCEX
TUNax rpyHTa - Necok, rpasui, ravMHUCTbIE MOYBbI U T.M.

B kayecTBe partymnka BoO Bcex BapmaHTax cuctemol F-7000 ncnonb3yeTcs MHOroMOLOBbI
BOJIOKOHHO-OMTUYECKMIA Kabenb B NPOYHON 3alMTHON 060104Ke. ICTOYHWK N3NYyYeHNs -
NONynNPOBOAHNKOBbIA Nasep ¢ ANMHOM BONHbI 1,3 MKM. MakcumanbHasa anvHa kabens - 5000 wm;
LNS CTbIKOBKW C NPOLLECCOPOM UCMONb3YTCS CTaHAapTHbIe pa3dbembl Tunos FC nnn ST.
Mpoueccopbl cepun F-7500 BbINOMHAIOTCS B ABYX- UM YeTbIPEeX30HHbIX BapnaHtax. OHu
noMmeLLeHbl B NNacTUKOBbIE repmeTmnanposaHHble kopnyca pasmepom 300 x 400 x 200 mMm; ans
NUTaHMSA NCMNONb3yeTCsa UCTOYHUK HanpsxeHnem 12 B/0,5 A ¢ pesepsHoli HaTapeeil.

B nonsemHon cucteme komnanum FFT, nonyymnswen Ha3saHme Secure Fence BGS (ot Below
Ground System - Noa3emHas cuctema), ABa OTAENbHbIX CEHCOPHbIX Kabens NpoknaabliBatoTCs
BOONb nepumeTpa. OBbIYHO 3Ta CUCTEMA NPUMEHSETCS Kak BTOPO pybex oxpaHsbl,
napannenbHbIi OCHOBHOW orpane. Kabenu yknaapiBaloTcs B TpaHLweto Ha rnybuHe 50...75 Mm
N NPUKPENNSAIOTCS K NNACTUKOBOM CETKe, KOTopas NoBblWwaeT YyBCTBUTENbHOCTb CUCTEMbI 1
BEPOSTHOCTb pernctpauny naywero no 3emne yenoseka. KoppensumoHHas obpaboTka
CUrHanoB 0T 060Mx BONOKOHHO-OMNTUYECKMX Kabenei No3BonseT OTUNbLTPOBATb CUMHANbI
noMex (Wym 0oxnAas, TpaHcnopTa v T.M.) Y BbIAENUTb Ha UX (OOHE CUrHasbl peanbHOro
BTOpXeHus. Cnuctema no3sonsget obHapyXmBaTb Maywero nny 6erywero HapywuTens, a
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TakXe perncTpupoBaTb NonbiTKM NOAKOMNA No4 NMHuen nepumeTpa. MNMpn ncnonb3osaHnm
TexHonorum MSL TO4HOCTb nokanuaaumm BTOpXeHns cuctemol Secure Fence BGS
coctaenget 100 M Npu MakcumasnbHOW OnvHe O4HOM 30HbI A0 60 KM

CucTteMbl ons 3aWwmnThl BOAHbLIX pybexei

Lna 3awmnTel MOPCKMX 1 NOABOAHbIX 06bekTOB KoMnaHma TSS (M3pannb) BeinyckaeT
BONOKOHHO-oNTU4Yeckyto cuctemy F-8000-Marinet HyscTBUTENbHBIM 3/IEMEHTOM CUCTEMBI
SABNSETCH CeTb, N0 nNapameTpam aHanornyHas cetn cuctemnl F-5000, n oTnnyarowascs niuwb
HanM4Ynem OONONHUTENbHOW 060N0YKK, 3almMLaloWeR BONOKHO OT CONeHon Boabl. CeTb
BbINyCKaeTCH B ABYX BapyaHTax -Ons KPenneHns K XeCTKUM KOHCTPYKLNAM OXPaHSEMOro
obbekTa 1 ons yCTaHOBKM B OTKPbITbIX akBaTopumsx. Bo BTOpom cnyyae ceTb ycTaHaBnuBaroT
Ha CKPenneHHbIX ApYyr ¢ ApyroM TpybyaTbix nonnaskax 1, K KOTOPbIM KpenaTcs noasoaHas 2 1
HagBoaHas 3 yacTu ceTW. Takon ceTyaTbll 4aTYMK UCMONb3YIOT AN 3alWUTbl NPUYanos,
OTOEeNbHO CTOAWMX CYA0B U T.M. TNoBas NPOTSAXEHHOCTb OOHON 30HbI OXpaHbl - 100 M.
Mpoueccop F-8005 permuctpupyeT NonbiTKU paspesaTb, pa3opsaTtbh, PACTAHYTb, 3aMKHYTb U
cMATb ceTb. [py 3TOM B npoueccope npenycMoTpeHa puibTpaumns gOOHOBbIX WYMOB,
Bbl3blBAEMbIX MOPCKUMW BOSTHAMU.

CneunanbHo Ons NoABOAHOro NpuMeHeHns komnaHns Remsdaq paspabotana
BOJ/IOKOHHO-OMNTUYECKYIO CETb, MONy4MBLYt0 HasBaHne Aquamesh. CeHcopHblin kabenb 3Tow
CMCTEMbI MOMELLEH B XECTKYIO 3aWMTHY0 0060/104Ky. Takasi CeHCopHas CeTb NPUMEHsieTcst Ans
oxpaHbl B0A03ab0pHbIX KaHaNoB, MOPCKNX BYPOBbIX YCTAHOBOK U T.M.
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OTOenNbHbIA CErMEHT PblHKA OXPaHHbIX CUCTEM COCTaBNSOT CUCTEMbI A5 OXPaHbl
HeorpaxaeHHbIX NepMMeTpoB. Ha HeorpakxAeHHbIX NepuMeTpax WUpPOoKo UCMONb3YTCA
LBYXMNO3ULMOHHbIE paanonyyeBble Aatyik. B KOMANEKT cucTeMbl BXOOSIT NepeaaTyuk v
npuemHnk CBY-cnrHanos, koTopble pacnonararT Ha pacCTOSHUM L0 HECKOMbKMX COT METPOB
npyr ot gpyra. Mexay nepenaTtyvmkoM U NPUEMHNKOM DOPMMPYETCS YyBCTBMTENbHAS 30Ha C
NONepPEeYHbIM CEYEHNEM A0 HECKONIbKUX METPOB.

,ﬂByXI'IO3I/ILI,I/IOHHbIe pagunony4dyesble OaTHYHUKN NPON3BOOATCA U WNPOKO NMPUMEHAOTCA Y HAac B

cTpaHe — aTo cuctembl cepuin PI14, "bapbep" , "Paguin”", FMW n gp.

AHanornmyHoe no HasHa4vyeHuto 1 napameTpam obopynoBaHMe BbiMyCcKalT U Beaywmne
3apybexHble ompmbl: Senstar-Stellar (Kanana), CIAS, Sicurit, AVS (Utanus), Southwest
Microwave (CLWA) n ap.

K coxaneHuio, pagnonyyesble AaTHUKN MOXHO NPUMEHSTb TONbKO Ha MIOCKUX yYacTKax
nepuMeTpa, rae HEPOBHOCTM, BLICOTA TPaBbl UM CHEXHOrO NOKPOBa He npesbiwaroT 30 CMm.
Kpome aToro, pagnonyyesble atinkm TpebytoT HanMums Nonochbl OTHY X AEHUS, WUpUHa
KOTOPOW [OMXHA COOTBETCTBOBATL WMPUHE 30HbI YYBCTBUTENBHOCTY AaTymKa.

Lnsa 3awmTbl OTKPbITHIX Y4aCTKOB MCMOMb3YOT TaKXe MHOrOJly4eBble ONTUYECKUEe AaTHmKu, C
MOMOLLbIO KOTOPbIX CO30aeTCS HEBUAUMbIIA CUrHANbHbIA Bapbep BbICOTON A0 HECKOIbKMX
MeTpoB. ONTuYyeckme oaTynkm MMEIT OYEHb Y3KYHO YYBCTBUTENbHYIO 30HY U NPaKTUYECKN He
TpebyloT HaNN4YMsl 30Hbl OTYY X AEHUS BAONb NepuMmeTpa. Takme gaTyvkuy BbinycKaoT
komnaHum Optex (AnoHuns), Warning Opto ("epmanus), Radiovisor (Bennkobputanus), Sorhea
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(PpaHums), Magal (N3paunb), Optea, MiTech (Utanus) n op. B 601bWHMHCTBE COBPEMEHHbIX
MHOrO/ly4YeBbIX ONTUYECKUX OaTYMKOB MPUMEHAIOTCA Takmne PYHKLMU, Kak MHTeNneKkTyanbHas
norvyeckasi 06paboTka cMrHanoB OTAENbHbIX ONTUYECKUX MOOYNEN, MOHUTOPUHI COCTOSIHUS
OMTMYEeCKOro TpakTa C Bblaa4yern curHana npenynpexmneHns nnm asTomaTuyeckon
"omuckBanugukaumein” otoenbHbIX nyyen, AUCTaHUNOHHASA ONarHOCTUKa COCTOAHUS U
HacTpoika CUCTEMbI, BCTPOEHHAS NaMATb TPEBOXHbIX COObITWIA. B HEKOTOPBIX MHOTrO/Ty4Y€EBbIX
JaTynkax peann3oBaHbl peXuMbl pacrno3HaBaHUs TUNOBbLIX CUrHA/OB, YTO NO3BONSET
OTCTPOMTLCA OT NMOMEX, CO3AaBaEMbIX NTULLAMWN, MENKUMW XNBOTHLIMA W T.1.

dupma Sicurit (MTanna) BoinyckaeTt ny4yesble nepumeTpanbHbie gart4mku cepum Absolute,
KOoTopble sBNAtoTCS npubopamu "OBOWHON TEXHONOrMK", 06 beAMHSIOWNMN B OOHO CTOKE
onTu4yeckue ny4yesble 1 pagunonyyesble monynu. CurHan TpeBorn reHepupyeTcs npu
04HOBpPeMeHHOM cpabaTbiBaHnM B 060MX KaHanax, YTo CywecTBEHHO CHUXaeT BEPOSITHOCTb
NOXXHbIX TPEBOI NPV CUNbHOM A0XAE, TYMaHe 1 Apyrux HebnaronpusaTHbIX oakTopax.

Becbma akTyanbHoO ocTaeTcs npobnema 3awmnTbl HEOrPaXx AeHHbIX TEPPUTOPUIA C MOMOLLbLIO
CKPbITbIX, TO €CTb NMOA3EeMHbIX AATYMKOB. [TOMUMO OMNCAHHbIX BbilWe TEXHUYECKUX PELeHU
toupm Remsdaq n FFT, ogHMM 13 pelleHnii 3Toin npobnembl SBNSETCS UCNONb30BaHNE
NOA3EMHbIX PaAMOBONHOBbLIX AaT4MKOB. [1o aToMy nyTn nowna dpumpma Senstar-Stellar,
co3pnasas cuctemy Perimitrax. CeHcopHble kabenu yknaapliBatoTCs B FPYHT Uiy acgpanbT Ha
rnybuHy 23 unmn 6 cM cooTBETCTBEHHO. LLInprHa 4yBCTBMTENbHOM 30HbI COCTaBNSIET 2—3 M NpU
BbiCcOTE 40 1 M.

Ina opraHnsauum noa3eMHbIX OXpaHHbIX pybex el aHrnuiickas komnadmsa HarperChalice
NCMNoNb3yeT 3NeKTPeTHble BUOPaLUNOHHO-YYBCTBUTENbHbIE Kabenun, NpuMeHsieMble 0Obl4HO ans
metannunyeckux orpag. B cucteme Ground Guard ncnonb3osaHbl ABa napannenbHbiX
NnoA3eMHbIX CeHcopa, C MOMOLLbIO KOTOPbIX doopMupyeTca anddoepeHunanbHas cuctema,
NO3BONAKOWASA PErNCTPUPOBATL NOYLWEro Mo 3eM/e Yenoseka 1 0TUNbTPOBbIBATbL OOHOBbIE
NoOMexm OT nayuwero psaaom TpaHcnopTa.
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LN co3paHns NoA3eMHbIX OXPaHHbIX pybeXei NCnoNb3yloTCs TakXe CencMUYecKne aTumkm
pasnnyHbIX TUMOB — Kak AUCKPETHbIe, Tak 1 pacrnpeneneHHble. K nog3emMHbIM cuctemam
CencMmMyeckoro Tuna oTHOCSTCS poccuiickme paspaboTkm "Oynnet" n "Amynet". U3
3apybexHbix n3nenuin ynomsHem cuctemy GPS ntanbsHckon gompmbl GPS Standard ¢
NPOTSAXEHHbIMU FTMAPABANYECKMU faTynkamMy gasneHns n cuctemy S-103 cpupmbl Safeguards
Technologies (CLUA) ¢ auckpeTHbIMM re0OPOHHbIMK AaT4YnNKaMU.

Huxe onucaHbl 0XpaHHble CUCTEMbI NEPUMETPOB, Hanbonee 4acTo BCTpevaoWwmecs Ha
BHYTPEHHEM pbiHke PD.

Panunonydesble cuctembl («Iedect», «[ poT», «bapbep», PJ/11-94, «[1poTtBa», «<Butum»,
«Arat», Trezor, CIAS).

Takune cnctembl cogepxart npueMHrk n nepepatynk CBY-curHanos. CuCTeMbl NPUMEHNMBI
Tam, roe obecneymBaeTcs NpsiMasi BUAMMOCTb MeX Y NPUEMHUKOM 1 NepenaTymkoM, T. €.
NpocoUIb NOBEPXHOCTM LOMXKEH ObiTb AOCTATOYHO POBHbLIM U B 30HE OXPaHbl JOMXHbI
OTCYTCTBOBATb KYCTbl, KPYMHblE AepeBbs U T. M. [PUMEHSAIOT paanoyyYeBbie CUCTEMbI KakK Mpu
yCTaHOBKe BAONb 6apbepoB, Tak U ANS OXpaHbl HEOrPaX AEHHbIX y4acTKOB. OTW CUCTEMbI
06bI4HO paccunTaHbl Ha 0OHapyXeHe HapywnTens, KoTopbli NnpeononesaeT pybex oxpaHbl B
MONHBIA POCT MW NPUTHYBLINUC.

PannoBonHoBsble cuctems («YpaH-M», «H-Field», cuctema RAFID).

l'|YBCTBI/ITGJ'IbHI::II‘/’I 3N1EeMEHT NoO0bHbIX CUCTEM — ABA pacrnonoXeHHbIX napannenbHo
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npoBoaHuka. Mpn Cnonb3oBaHUN PaaMoOBONHOBLIX CUCTEM Ha orpagax kabenu
ycTaHaBnmBaloT NMnbOo Ha crneumnanbHblX CTOMKax Ha BEPXHEM Topue bapbepa, nmbo
HEenocpeLCTBEHHO Ha ero NOBePXHOCTU. BbinyckatoTca Mogugurkaumm paanoBoHOBbIX CUCTEM
Tak>Xe 0N 3aWmnTbl Heorpax AeHHbIX Tepputopuii. Mpn aTom kabenn yctaHaBnMBaKOT B FPYHT
Ha rnybuHy 15 — 30 cM. Takas cuctema oxpaHbl SIBSIETCS CKPbITOW, HO NoaBepXeHa
CVNbHOMY BAIMSIHUIO MOTOHbIX YCNIOBUIA, CHMXXAKOWMX CTabnbHOCTbL ee napamMeTpoB.

BrnbpaumoHHble CUCTEMBI C CEHCOPHBIMUK Kabensamu («Apan», «denbduH», «0po3n»,
«Intelli-Flex», «Flexiguard», «PPS2», cuctembl komnanuin GPS Standard, Geoquip).

MpyHUMN OENCTBUSI TAKUX CUCTEM OCHOBAH Ha PErncTpaumm MexaHm4yecknx Bubpaunii unm
nepemeLeHniA orpaibl, BO3HMKAOWMX NPU MNOMbITKAX HAPYLWMTENS Pa3pyLWnTb UK
npeononeTb nepuMeTp. YyBCTBUTENbHLIM 3NIEMEHTOM TaKUX CUCTEM 0DbIYHO SIBNSIETCS
CEHCOpPHbIN kabenb, Npeobpasyownii MexaHn4ecke Bubpauuy B 3NeKTPUYECKnin curHarn.

NHbpakpacHble cuctemsl. (IS 402, IS 412, CIM9K, «Pybex-3M», natukn compm C&K, Atsumi,
Visonic, Optex, Alarmcom, SEL, C&K) - akTuBHbIE 1 NAaCCUBHbIE.

AkTmHble K cuctembl COCTOAT M3 Nepefartynka n NnpueMHMKa, pacrnonaraemMblx B 30He
NPSMON B3aMMHOW BUOUMOCTUW. Takom gaTymk oopMmpyeT CUrHan Tpesorn npu npepbisaHnum
nyya, nonanarowero Ha goTonpueMHblii 6nok. OTnnYnTenbHas 0COOEHHOCTb aKk TUBHbIX
Ny4EBbIX CUCTEM — BO3MOXHOCTb CO3[4aHMS O4EHb Y3KOI 30HbI 0OHAPY X EHUSI.

28/30



BonokoHHO-oNTUYeckKkue pacnpegeneHHblie gat4nkm onss MOHUTOPUHra COCToOsAAHUA NPOTAXEeHHbIX 06BbeKT

MaccuBHble VIK neTekTopbl ¢ NPOCTPaHCTBEHHOW AMarpaMMoii YyBCTBUTENbHOCTY B BUAE Ny4ya
NpoLe B MOHTAXE U HAaCTPOWiKe, YeM ABYXMO3ULNOHHbIE VIK-nyyeBble cucTembl u
NCMONb3YITCA B OCHOBHOM TaM, rAe Hy>XHO NepekpbiTb KOPOTKME y4acTKM nepumeTpa —
30Hbl Bbe3aa TPaHCnopTa, pas3pbliBbl B OrpaX AeHNSX, BOPOTA, OKOHHbIE NPOeMbl 1 T. n. [ns
TakMX 0aTyYMKOB xapakTepHa 6onbliee NonepeyHoe CeYeHne YyBCTBMTENbHOM 30HbI, YeM NS
NyYeBbIX ONTUYECKUX OATYNKOB.

EMKOCTHble cucTteMbl oxpaHbl nepumeTpos («PaanaH-M», «Pagnan-14», «E-Field»).

AHTEHHas cuctema nogknyaeTcs K 3NEKTPOHHOMY 6n0|<y, redHepupyrouemy SﬂeKTpI/I‘-IeCKI/IIZ
curHan n namepstouwemy eMKoCTb aHTeHHoW cucteMbl. Korga yenosek np|/|6n|/|>|<aeTc;| K
AneKTpooamMm nnm Kacaetcda nx, eMKOCTb aHTEHHOWN CUCTEMbl U3BMEHSAETCSH, YTO
perncTpmpyetcsa anekKTpoHHbIM 6}'IOKOM, BbloalOWMNM CUrHan TpeBorn.

NNTEPATYPA K CTATbE
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