NMpombiwneHHble CKC — ocobeHHOCTU 1 TpeboBaHUuA

Tekywasn geaTenbHOCTb BCex 6€3 NCKIMIOYEeHNS CTPYKTYPHbIX €AMHUL, COBPEMEHHOMO NPOMBILLFIEHHOMO
npeanpuaTMsa HeBO3MOXHa 6e3 MaccoBOro MCMoMNb30BaHNSA TEXHUYECKUX CPEACTB ANEKTPOHHOM
00paboTkn gaHHbIX. OHM NPUMEHSIIOTCS BO BCeX 06nacTsx Npon3BOACTBEHHOrO npoLecca u
npencTaBreHbl cepBepamu Anst XxpaHeHnst u 06paboTkm MHopMaLMK, NoNb3oBaTENbLCKMMU pabounmm
CTaHUMSIMW NOKanbHOW CeTM 0UCHOM 30HbI NpeanpusaTus u IP-tenedoHamu; ynpasnsowmmm
KOMMblOTEPaMU 1 KOHTpOMnepamu, paboTarLyMmM HENOCPEACTBEHHO HA MPON3BOACTBEHHbIX NTMHUSAX;
pasnuyHbiMu IP-kamepamn Ans Bu3yanbHOro HabnogeH s B onacHbIX U TPYAHOOOCTYMHbIX 30HaX.

O PEKTUBHOCTb (PYHKLMOHUPOBAHUSA OTAENbHbIX BbIYUCIIUTESbHBIX YCTPONCTB CYLLLECTBEHHO
MOBbILLIAETCS NPU UX 00 bEAVHEHWN B eQUHYH0 MHAOPMAaLMOHHO-BbIYUCIIUTENBHYO CTPYKTYPY. TEXHUYECKM
3TO MOXeT ObITb peanv3oBaHO pasnMyHbIMK Cnocobamu, HO B paMKax LLUIMPOKO pacnpoCTpaHEeHHoW 7-
YPOBHEBOW MOAENMN OTKPbITbIX CUCTEM Yalle BCEro OCYLLECTBNSETCH C NpMBReYeHnemM NpoBOgHbIX
KaHarnoB CBA3W.

OcHoBou anga hopmmnpoBaHms PU3N4ECKOro YpoBHSA NPOM3BOLACTBEHHON NH(OPMAaLMOHHOMN
NMHMPACTPYKTYPbl CTAHOBUTCSI CTPYKTYPUPOBaHHas kabenbHas cuctema, kotopas CTpouTcs B
cooTBeTCcTBUM C nonoxeHuamu ctadgapta ISO/IEC 24702 “Information technology - Generic cabling-
Industrial premises” (MHdopmaumoHHas TexHonormus — CTpyKkTypupoBaHHas kabernbHas cuctema
ONsi NPYMEHEHUs Ha NPOMBILLIEHHbIX Npeanpuatusax). KabensHas npoBoaka, co3gaHHas € BbINOMHEHVEM
TpeboBaHU HOPMATUBHOW YaCcTK STOrO JOKYMEHTa, NpegocTaBnsaeT B 061acTy MpOMbILLIEHHOrO
Npou3BoACTBa BCE TE€ NMPEUMYLLECTBA, KOTOPbIN MMEET Nofb30BaTerb, IKCMyaTUPYOLLUIA KIAacCUYeCKyo
oducHyto CKC, noctpoeHHyto Ha ocHoBe ctaHgapTta ISO/IEC 11801. CunbHasa cTopoHa JOKYMeHTa
ISO/IEC 24702 3akntoyaeTcs B TOM, Y4TO obpalleHne K HeMy NO3BOMSIET OCYLLECTBUTL OECLLOBHYHO
CTbIKOBKY OCOMCHOW 1 MPOM3BOACTBEHHOW YacTeln CTPYKTYPMPOBaHHOM NPOBOAKM, YTO OTKpPbIBAET

nepcnekTyBbI NOMHOMAacLUTabHOWM peanu3auny KOHLEeNUUmn Npo3payHoro npeanpusatus.
Oco6ble TpeboBaHUA K KabenbHON cUcTeMe NMPOMbILUIIEHHOro Ha3Ha4eHusA

CKC, npegHasHayeHHasa ans noCcTpoOeHMst U UCMOMNb30BaHNA B NPON3BOACTBEHHOM 30HE
NPOMbILLSIEHHOTO NPEeanpUaTUS, SKCMTyaTUpyeTcs B Ype3BblHaiHO KECTKUX ycroBuax. OTaenbHble
KOMMOHEHTbI, N3 KOTOPbIX COBMPaOTCsl CTaLUMOHaAPHbIE TMHUKN 1 (DOPMUPYIOTCS TPaKTbl MPOMbILLSIEHHBIX
CKC, a Takke camu 3TV NMUHUN N TPaKTbl MOABEPratoTCs CUNbHOMY BO3AENCTBUIO TaKMX arpeCCUBHbIX
hakTopoB OKpYyXKatoLen cpeabl, Kak:

* MexXaHN4ecKkmne Harpysku,

* yoapbl 1 Bubpauus,

* BbICOKasi BNa)XHOCTb U MbliIb,

* pasnnyHble arpeccuBHbIE XXUAKOCTU U rassbl,
* peskue nepenagbl TemnepaTypsl,

* MIHTEHCUBHOE 3JTIEKTPOMArHnTHOE nN3ryvyeHmne pas3rnimyHbiX Anana3oHOoB.

npeﬂCTaBﬂeHHbIVI nepeyeHb ABNAETCA Aarieko He MNOoJIHbIM, 1 Ha KOHKPETHbLIX NPON3BOACTBEHHbLIX
nnowagKkax ero MoXXHO paClmpuTb C y4eToM CI'IeLI,I/I(bI/IKI/I NPOMbILLJTIEHHOIo NpeanpuATUA.

COBOKYMHOCTb 3TMX (paKTOPOB NPUBOAMUT K HEOOGXOAUMOCTU yAENsTb 0cob0e BHMMaHKe obecneyeHmio



HaZEXHOW 3aLuUThl OTAENbHbIX KOMMOHEHTOB CTPYKTYPUPOBAHHOM npoBoak. OCHOBHas Lenb
NPOBOAUMbIX MEPONPUATUI 3aKrtodaeTcs B obecnevyeHnn HopManbHoM paboTocnocobHOCTM Lenen
nepegayn MHpOPMaLIMOHHBIX CUTHAMNOB Ha NPOTSHKEHUM BCErO HOPMATUBHOMO CPOKa CryXObl

npombiwneHHon CKC.

Knaccudmkauma MICE

KomMnoHeHTbl npombiwnieHHon CKC moryT skcnnyaTupoBaTbCst B 4OBOSBHO XXECTKMX YCIOBUSAX
oKpyXXatoLen cpeapl. NocnegHne CMbHO OTNNMYAKTCA B 3aBUCMMOCTW OT TOrO, Ha BbIMYCKE KaKown
NpoAayKumMm crneumanmanpyeTcsa npomssogsiee npegnpustve. [nsa yyeta aTnx ocobeHHocTen
MexayHapogHbin ctangapT ISO/IEC 24702 BBOAUT NOHATUE YPOBHEN BHELLHMX Bo3aencTeui no MICE.
OG6palLeHmne K KOHLEeNuUMmn, 3anoXeHHOM B JaHHYH0 Knaccudukaumio, MO3BONSET peLmnTb pag NpakTUyYeckn
BaXKHbIX 3a4a4. [MaBHbIMU N3 HUX CTAHOBSATCH:

* YeTKoe pasgerieHune no Buaam BpeOHbIX BNUSAIOLLIMX BO3AENCTBUIA OKPYXKatoLLEn cpeapl, TUMUYHbBIX 11
NPOMBbILLSIEHHbLIX NMPEANPUATUN pas3NUYHbIX OTPacen HApPOAHOro X035UCTBa, U CTPYKTYPUPOBaHME UX MO
YPOBHSAM;

* (hopMynmMpoBaHme B YNCIIEHHOM BUAE MUHUMAaIbHbIX TPeOOBaHWUI K OTAEMNBbHBIM KOMMNOHEHTAM U
KomMmnnekcHbIM o6bektam CKC, cobrpaembiM Ha X OCHOBE M KCNIyaTUpyeMbIM Ha NPOMbILLNEHHbIX
npeanpuaTusx;

* BHEAPEHME YHUBEPCANbHOIO MHCTPYMEHTAa, obrierdaroLLero NpoeKkTUPOBLLNKY Noabop anemMeHTHon 6asbl
CKC nop KOHKpeTHble NPON3BOACTBEHHbIE YCIOBUS, a pa3paboTunky — CO3gaHue COOTBETCTBYHOLLNX

KOMMNOHEHTOB N KOMMJIEKCHbIX peLLIeHI/IIZ.

KoHuenuusa MICE oTtnnyaeTcsi BeCbMa LUMPOKOW 06nacTbio AencTBus. MIHpopmaunoHHasa npoeoaka,
oTBevatLLasn TpeboBaHuaM cooTBeTCTBYOLWMX YpoBHe MICE, oGecneumBaeT BbICOKOKAYECTBEHHBIMU
NPOBOAHLIMU TPAKTaMM CBA3M Te YCTPOMUCTBA 06LLEro HasHa4YeHNsA 1 NPOMBbILLIIEHHON aBTOMaTU3aLmu,
KOTOpbIE LUTATHO 3KCMyaTUPYKTCA B Pa3fnyHbIX 06nacTax. ATo MOXeET ObITb Kak 0prC, Tak 1 30HbI
BONM3N JOMEHHbIX NEYEN NN MOLLHbBIX CUMOBbIX TPAHCOPMaTOPOB.

B cootBeTCTBMM € ©6a30BbIMU NONOXEHNAMN kKoHUenumMmM MICE nonHasi COBOKYNHOCTb BPEAHbIX
(haKTOpOB OKpYy>KatoLlen cpebl NpeacTaBnseTcs B BUAe MaTpulbl ¢ pasmepHocTbio 4 x 3. VMiHaye rosops,

TN q.)aKTOpr OenAaTca Ha YeTbipe OCHOBHblEe PA3HOBMAOHOCTU U pa36|/|Bar0Tc;| Ha TpW ypOBHA.

Tabnuua 1. Cmpykmypa mampuusi MICE

Knacc Bo3geiicTeun 1 - opucHble ychosus 2 — nerkve npombiLl- 3 — TAXKEeNble NPOMbILL-
NIeHHble YCNoBUA NIeHHble YCNOBUA

MexaHu4yeckue Bo3aencTemna M, M, Ms

3awmTa OT NPOHUKHOBEHUA Iy I, I3

Knumatuyeckme w  Xumuyeckue C; C,; C

BO34EeNCTBUA

INEeKTPOMarHUTHbIE BO34ENCTBUA E, E, E;

Mo pasHoBUOHOCTAM haKTopbl AensaTcs Ha MexaHndeckme (Mechanical), npoHukatowme (Ingress),

knumatmyeckme n xummdeckme (Climatic, Chemical) n anektpomarHuTtHble (Electromagnetic).
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A66peBunaTtypa, o6pasoBaHHas OT aHIMUNCKNX HaMMEHOBaHUIN 3TUX haKTOPOB, UCMOMb3yeTCs B Ka4ecTBe
0603Ha4YeHUs1 KOHLLEMNLMN.

OTaenbHble YPOBHU BAUSIOLLMX (hakTOPOB ONMUCHLIBAKOTCS B YNCNOBOW hopMe 1 06o3HavaroTes
apabckumu umdpamm ot 1 0o 3, npudemM ypoBeHb 1 cumtaeTca 0PUCHBIM U ABNSeTCA Hanbonee
LWaAsLUM No OTHOLLEHMIO K 3rieMeHTHOM 6a3e. YpoBeHb 2 0XBaTbIiBAET ferkMe npoMbiLLfieHHbIE YCOBUS,
ypOBeHb 3 BKIOYaeT B cebs Taxenble NPOMbILLEHHbIE YCoBUSA. Y1CNoBoe onmcaHue ypoBHEW O3HaYaeT,
YTO KaXKOOMY M3 BXOASALLMX B HUX KAYECTBEHHbIX MapamMeTpoB 0683aTeNibHO CTaBUTCS B COOTBETCTBME
onpegeneHHbIn Anana3oH U3MeHeHI HOPMUPYEMOIN XapaKTEPUCTUKN.

Ha npakTuke ncnonb3yoTcs ABe OCHOBHbIe hOpMbl yKasdaHua kracca komnoHeHTa no MICE.
PasBepHyTas chopma npegnonaraeT ykazaHUe YMCIIOBOro MHAEKCa NO KaXXA0N 13 YeTblipex
pa3HOBWOHOCTEN Bpe4HOro Bo3aencTaus, Hanpumep, M212C1E3. CokpalleHHas popma umeeT Bua
MICEX, roe x — 4icnoBon nHAekc B AnanasoHe oT 1 4o 3, UCNOoNb3yeTcs B TeX CUTyauusax, Korga gaHHbIN
KOHKPETHO B3ATbI KOMMOHEHT pa3pabaTtbiBaeTcs ANA NPpMMEHEHNS B YCIOBUAX ONpeAeneHHoro kracca.
CokpalleHHasa hopma npegnonaraeT coBnageHne MHAEKCOB Mo BCEM BMAAM BHELUHUX BO3OENCTBUN, T. €.
KOMMOHEHT, NpeAHa3HavYeHHbIN A58 NErkmx NPOMbILLNEHHbIX YCIOBUN, MOXET 0603Ha4YaTbCs Kak
M2I2C2E2, Tak n MICE2.

B kayecTBe nprvmMepa paccCMOTPUM NpeaenbHble 3HAaYEHNUS HEKOTOPbIX BNSAIOLLNX hakTOPOB KaXaow 13
rpynm, KoTopble ABASAKTCA WTATHbIMU ANS KOMIOHEHTOB Pa3sfMyHOro YpoBHS YCTONYMBOCTU K BHELLHUM

BO3ENCTBUSM.

Tabrnuya 2. lNpedernbHble 3Ha4YeHUs 8rlusWUX ¢hakmopos

Bausowmin paktop | MICE1 | MICE2 | M2I12C3E3 | MICE3
MexaHuyeckue Bo34enNCTBUA
YckopeHue, He bonee, m/c? 40 40 100 250

Amnantyaa subpaunii (4acTOTHbIN

AvanasoH 2...9 'u), mm, He Gonee 15 1,5 7,0 15,0

Pasgasnusatollee Bo3aencrsme, He

Gonee, H / Ha aanHe, Mm 45/25 1100/150 1100/150 2200/150

3awmra OoT NPOHUKHOBEHUA

MaKcumanbHbI AMameTp 12,5 mm 50 MKm 50 MKMm 50 MKm
3awmTa ot Bnaru, A//MuH. OrcytcrByer < 15,5 < 155 <155
Knumatuyeckue u xumuyeckue Bo3aencremns

Temnepatypsl, °C -10...+60 -25...+70 -30...+70 -30...+70

CkopocTb M3M€°HeHMﬂ Temnepartypbl, 01 10 30 30
C/MuH
INEeKTPOMArHUTHbIE BO3AEeNCTBUA

AnekTpuyeckoe none, He 6onee, B/m 3 3 10 10
MarHuTtHoe none, He 6onee, A/m 1 3 30 30

Mpamas npakTuyeckas Bbiroga OT NnpuMeHeHus koHuenuun MICE 3aknodaeTcs B CyLLECTBEHHOM
COKpaLLeHUN BpeMeHN Ha Nnoabop anemeHTHon 6asbl. Mpu yKkazaHum 3TOro nHaekca ans KOHKPETHOro
KomnoHeHTa npombineHHon CKC goctaTtoyHo onpenenutb nHaekc MICE ans KoHkpeTHown obnactu

NPOV3BOACTBEHHOIO NPeanpUaTHS.
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MICE kak KoHUenunst UMeeT psifi CUMbHbIX CTOPOH. NMoaxon, NOMOXEHHbIN B €€ OCHOBY,
* BKMOYaeT B cebs Ha NpaBax NOAMHOXeCTBa M3BECTHYIO knaccudukauuio 1P, Ho 6onee npegnoyvtuTeneH
OS5 NPaKTMYEeCKOro NCnonb3oBaHua 6narogaps cywecTBeHHO Gornee Lnpokor obrnacTn ee AeNCTBnS;
* HOCUT OTKPbITLIN XapakTep, T. €. NPXU HEOBXOANMOCTM MaTpurLa MOXET ObITb pacluMpeHa npu
BO3HMKHOBEHUW TaKoW NPaKTUYECKOn NOTPeBHOCTM Kak No pasHOBUAHOCTSM MeLLaKLWmMX BO3OENCTBII, Tak
N NO YPOBHSIM.
C yyeToMm CyLLIECTBOBaAHUA pa3HOOOpasHbIX YCIOBUIA 3KCNyaTaumm 1 3Ha4YNTENbHbBIX OTNNYWN B
peluaemMblx 3agadax uenecoobpasHo BblAeNuTb B npombineHHon CKC ykpyrnHeHHble pyHKUMOHambHbIe

Grokun, NpuBEAEHHbIE Ha PUCYHKe 1.

lMpombiwneHHasi CKC

OdpucHas yacmsb Ljexoeast yacmb
ISO/IEC 11801 ISO/IEC 24702
BxodHoU Kpocc

PucyHok 1. OcHo8Hble ¢hyHKUUOHanbHbIe br10KU npombiwneHHol CKC

CTpyKTYypHbIe U TOnosiormyeckue oCo6eHHOCTU NpombIwsieHHbIX CKC

B ocHoBy Tononorumn npomeiwneHHon CKC nonoxeHa nepapxmyeckasn 3se3goobpasHasi CTpykTypa,
KoTopas ABNSETCA KNaccu4eckon Ans MmaclutabHOro CTpyKTypupoBaHHOro kabnmposaHusa. OgHOBPEMEHHO
B MOJTHOW Mepe YUYNTbIBAKOTCS TUMOBbIE OCOBEHHOCTM 061acTn yCcTaHOBKKU. B npouecce HOpMmupoBaHus
CTPYKTYPHbIX 1 TOMOMOrMYECKMX NPaBuIl NOCTPOeHUs npombliunieHHbIXx CKC npuHuManmnck BO BHUMaHME
CrneayLLMe OCHOBHbIE MOSTOXEHUS:

* kabenbHasi cucTtema NPOMBbILLFIEHHOrO Ha3HaveHus paspabaTbiBaeTcst Ha ocHoBe CKC odmcHoro tvna ¢
y4eTOM COOTBETCTBYHOLLMX HOpMaTnBOB cTaHgapTa ISO/IEC 11801, 4To OTKpbIBAET NEPCNEKTVBLI
OeCLLOBHOro nepexoaa oT NPOM3BOACTBEHHOWM K OOUCHOWM YacTh 1 peanu3anmm KOHLENLUN NPOo3payHoro
npeanpusaTns;

* HOpMaTuMBHbIE NpaBuna POPMUPOBAHNST CTPYKTYPbI NpoMbIlLrieHHbIX CKC yunTbiBatOT 3aMeTHO 66nbLume
MacLTabbl 061acT X YCTAHOBKM, @ Takke TPaAULMOHHbIE At MPOMbILLSIEHHOIO NMPOU3BOACTBA NOAXOAbI
K AOCTWXXEHUIO HEOOXOAMMOro YPOBHS 3aLLMTbl OT BO34ENCTBUSI BPeAHbIX (DaKTOPOB OKPYXKatoLLen cpeabl;
* HOpMaTMBHas YacTb CTaHAapTa paspabaTtbiBanack C y4eTOM HanMyns LUMPOKO PacnpoCTPaHEHHbIX B
NPOMBbILLSIEHHOM aBTOMaTU3aLun pa3sHOBUOHOCTEN NUHENHbIX Kabenewn, a Takke TUNoBbIX obracTten

YCTAHOBKW aKTUBHbIX yCTpOVICTB I'IpOMbILLIJ'IGHHOVI ABTOMATUKW.
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LLinpokoe ncnonb3oBaHne B npombiluneHHbiXx CKC npuHUMNoB peanunsaumm kabenbHbIX CUCTEM
0MCHOro HasHaveHust 4aeT Nnosib3oBaTtento MHPOPMaLMOHHOM NPOBOAKM AAHHOW pa3HOBUAHOCTY Takue
BaXXHbl€ NPENUMYLLIECTBA, KaK:

* BO3MOXHOCTb MPUMEHEHNST OAHOTUMHON TEXHUKN HA MAaCCUBHOM M aKTUBHOM YPOBHSAX MHGOPMaLMOHHON
CUCTEMBI;

* NepCneKkTUBbl COBMECTHOIO UCMOSIb30BaHMA UMEKLLMXCA PECYPCOB 0GOUCHOW 1 NPON3BOACTBEHHOM
yacTen kKabenbHOM CUCTEMBbI;

* cOoKpalleHne Tpebyemoro Yncrna CoTpyAHUKOB OTAena aKcnnyaTaumm, yMeHbLUeHNe BPEMEHW MPOCTOS

cetn B aBapVII7IHbIX CUTyaUnAX N CHMXKEHUE KaK KanntalribHbIX, TaK U 3KCrnjlyaTauyMOHHbIX pacXoaoB.

OTAenbHO yKaXXeM Ha TO, YTO KOMMOHEHTbI B MPOMbILLSIEHHOM UCMOSTHEHWM (COOTBETCTBYOLLME Kraccy
no meHbluen Mepe MICE2) ncnonb3ayoTcs NpenMyLLECTBEHHO Ha HUXKHEM YPOBHE KabenbHOoW cucTeMbl
NPOMBILLIIEHHOIO Ha3HayYeHus. PakTUYeCckn OHM 3a4eNCTBYHOTCA Ans POPMUPOBaHNS 3TaXK-HOW U
NPOMEXKYTOYHOW MOACUCTEM, a TakKe LiEXOBbIX MHOPMALIMOHHbIX PO3ETOK HENMOCPEACTBEHHO B
NPOV3BOACTBEHHON 30HE.

B CKC ans Henpon3BoACTBEHHOIN cdepbl aremMeHTHas 6a3a B MPOMbILLIIEHHOM UCMOMHEHUN LLUMPOKO
3a[eNCTBYeTCs B TEX ClyyasX, KOr4a yCcroBus OKpy»KatoLLen cpefbl 3aMeTHO OTNIMYaOTCH OT OPUCHbIX.

I'Ipmmepalvm MOTYT CIyXXUTb Te€NeKamMmepbl CUCTEMbI BMaeoHabnogeHus nepuMmeTpa 3gaHnda nnun

TEPPUTOPUMN.
naensbIl Kpocc Omaxubil [lMpomexymoyHbili  WHgopmayuoHHas
Kpocc 30aHus Kpocc Kpocc po3semka

»
»

A

)
s

Modcucmema ! [lodcucmema Omaxnan IMpomexy- Modcucmema
GHOWHUX SHYMPEeHHUX nodcucmema moyHas nodkmoveHus
mazucmpaneii Ma2ucmpanel nodcucmema cemeeo20
o6opydoeaHus

PucyHok 2. Nodcucmembi npombiwneHHol CKC u ee 060bweHHas cmpykmypa

MaBHble ToNonorndeckme 0cobeHHOCTU NpomMbiwneHHon CKC Ha 06LecncTeEMHOM YPOBHE BbITEKAIOT
13 3HaYMTENbHO BONbLUEN NIOWAaan pasBepTbiBaHUSA NPOBOAKN W NOBbILLEHHbLIX PUCKOB ON3NYECKOTo
NoBpeXAeHUs1 OTAENbHbIX NIMHUIA 1 JaXe LeNbIX KOMMYTaLMOHHbIX Y310B.
Pe3ynbTaTtom CTaHOBATCH Takne HOBOBBEAEHUS, KakK:
* yBeSIM4eHne MakcumarbHO JONYCTUMOWN NPOTSXKEHHOCTM TpakTa nepedaym o 10 000 m;
* HapallMBaHWE YnCra YPOBHEN Nepapxmm 0o YETbIPEX: K ABYM MarncTpasnbHbiM nogcucteMam
006aBnATCA 3TaXHasa 1 NPOMEXYTOYHAsA NOACUCTEMbI, KOTOPbIE 3aMEHSIOT TPAANLMOHHYO AN OOUCHOM
CKC ropusoHTanbHyo nogcuctemy;
* 3aMeTHOE pacLUMPEHNE BO3MOXKHOCTEN MOCTPOEHMS PE3EPBHBLIX TIMHUIN — OHU MOTYT NPOKaabiBaTbCA He

TOJIbKO MeXAy y3rnamMmu ogHOro ypoBHA, HO U Mexay y3namu, opra-Hm3ayMOHHO OTHOCALLUMMUCA K
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pa3nuyHbiM ypoBHAM CKC.

lMoayepkHeM, YTO Ha MOACUCTEMY BHELLHUX MarnctTpanen Hapsiay ¢ oObl4HbIMW 515 JaHHON
CTPYKTYPHOW eaNHNLbI KabenbHOM cucTeMbl YHKLMSAMU OOMNONHUTENBHO HaKNaablBaeTCAa Takke pe-
LeHne 3aia4m ConpshkeHns B eauHoe Lienoe ooMCHOW 1 NPOU3BOACTBEHHOM YacTen NPOMbILLTIEHHON
CKC.

BapVIaHTbI peanu3aunn TPaKToOB nepenayvun

CrtaHgapt ISO/IEC 24702 no cpaBHEHMO CO CBOUM O(PUCHBIM NPOTOTUMOM CYLLIECTBEHHO pacLun-pseT
KONmM4yeCcTBO JONYCTUMbIX BapuMaHTOB NOCTPOEHUSI TPAKTOB nepedayn. B HeobxoamMmMocTn BHeApeHNs
noao6HbIX HOBOBBELAEHWUI UrpatoT porb crieayloLine obCcToaTenscTea:

* MaCcCOBOE MCMOoNb30BaHWe LWKagoB, METaNIMYECKNX KOXKYXOB U UHbIX aHANOMMYHbIX KOHCTPYKLMIA B
KayecTBe CpecTBa rpynnoBoK 3aLlmTbl OT BO3AENCTBUS (DAKTOPOB OKpYXKatoLlen cpeasbl;

* LUMPOKOE NMPUMEHEHNE Ha HUXKHUX YPOBHAX NpoMbllLneHHon CKC cBs3en He TONbKO Mexay naHensmu un
NMHPOPMALMOHHBIMM PO3ETKaMM, HO U MeXAY NaHensMu B LLKadiax, KOTOpbIe YCTaHOBMEHbI B Y3I0BbIX
MyHKTaX opraHM3yemMomn NpoM3BOACTBEHHON CETH;

* HeOOXOAMMOCTb MOAKIMYEHNS K MH(OPMALMOHHON CUCTEME NPEeANPUATUS CTaTUYHbBIX YCTPOWCTB TuMna
Tenekamep, TOYeK paamMofocTyna 1 aHanormyHoro obopyaoBaHns, KOTOPOe PacrnonoXeHo B 06nacTsx,
NUMEILLIMX OrpaHMYeHHbIN JOCTYN Ans NepcoHana;

* HEOOXOAMMOCTb MOAKIMYEHMS K MH(POPMALIMOHHOM CUCTEME NPEANPUATUS akTUBHOIo 060pyaoBaHNs
NPOMbILLSIEHHON aBTOMATUKN, CMOHTUPOBAHHOMO Ha PasfnnyHbIX MOABMXKHBIX MEXaHu3max Tuna

MaHUNYNATOPOB, KO3J10BbIX KpAaHOB U T. M.

VMcnonb3oBaHme LWKadgoB 1 UHBIX aHANOMMYHbIX KOHCTPYKLIMIA B Ka4eCTBe CpeacTBa rpynmnoBon 3aluUThbl
OT BO34EeNCTBUS (DaKTOPOB OKpYXKatoLen cpeabl NpMBOAUT K HEOOXOAUMOCTU MPUMEHEHUS MPOXOAHOMO
COeMHUTENS, YCTaHaBNMBAEMOrO B CTEHKE NOAOOHOro KOHCTPYKTMBA U NpeaHa3HauYeHHOoro Ans CBsA3N C
BHELUHUM MUPOM. C y4eTOM BO3MOXHOCTU
* COeAUHEHMNS NaHenen B Wkadgax NpoMbILLIIEHHOM aBTOMaTUKM Mexay cobown,
* OpraHu3aumy BHyTPEHHErO KOMMYTALMOHHOIO MOMsi MO CXEME KPOCC-KOHHEKTa
* 1 HEOOXOAMMOCTU NPUMEHEHUSA MPOXOLHOrO COEAMHUTENS C YCTAHOBKOMW BO BHELLHEN 000o4Ke
3aLLMUTHOrO MOKPbLITUSA
3Ta 0CODEHHOCTb BbIHYXKAAET OCYLLECTBMNATL HOPMUPOBAHNE XapaKTEPUCTUK TpakTa no
LLIECTUKOHHEKTOPHOM Mogenu (B oducHbix CKC makcMmarnbHOe YMCIIO KOHHEKTOPOB He MpeBbillaeT
YyeTbipex). [ns KoMneHcaL M NOBbILLEHHOIO YPOBHS NEPEXOAHbIX LLUYMOB, BO3HUKAIOLLMX N3-3a MNOSIBIEHUS
B COCTaBe TpakTa ABYX AOMOSTHUTESbHbIX Pa3beMOB, LLIECTUKOHHEKTOPHbIE TPAKTbI AOMMKHBI COOMpaThCa

Ha anemMeHTHON Gase KaTeropun Ha Huxe 6.

[na nogknioveHnst K HOpMaUNOHHOM cucteMe npeanpuaTng pasnnyHbIX CTaTUYHbIX YCTPOWCTB
MOXET MpUBMEKaTbCs KOHLENUUA NpaMoro nogkntodeHuns (direct connection). Ee cyTb COCTOUT B TOM, YTO
BWIKa MOAYMbHOMO pa3bema yCTaHaBNMBaeTCsl HENOCPEACTBEHHO Ha NUHENHbIV Ka-6enb 1 BKNovaeTcs

HemnocpeACTBEHHO B pa3beM aKTUBHOIO CeTeBOro 060pyaoBaHusi, pUCyHOK 3.
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PucyHok 3. Cxema peasnu3ayuu KOHUENUUU rpsimoao noOK/THOHEHUS

[nsa obecnevyeHns BO3MOXHOCTM NOAKIMIOYEHNST K MHOPMALMOHHON CUCTEME NPeanpUsiTUa YCTPOWCTB,
HaxOAALLMXCS Ha NOABMXHbIX MEXaHU3MaxX, JOMYCKAaeTCs BbIMONIHEHNE MMHENHOW YacTu TpakTa nepegaydv

Ha rMbKmMx LLIHYPOBbIX Kabensax ¢ MHOrOXUIbHbLIMA npoBOAHUKaMW.

OnTtu4yeckasa nogcucrema npombiwnieHHon CKC

OnTuyeckasa noacuctema npombiwsieHHon CKC cyllecTBEHHO OTNMYaeTcs OT aHanorMyHom noa-
CUCTEMbI CBOEro ocpmcHoro npototuna. OCHOBHblIE 0COOGEHHOCTU AAHHOW YacTU NPOMbILLSIEHHOWN
CTPYKTYPUPOBAHHOW NPOBOAKN 3aKMOYaTCA B CNEAYOLLEM:

* yBENMYEHNe MakcumanbHon npoTspkeHHocTy TpakTta 4o 10 000 m 1, COOTBETCTBEHHO, NOSABMNEHNE OBYX
KnaccoB onTu4eckmx NuHum — OF-5000 (mMakcumanbHasa NpoTshkeHHOCTb 5 km) 1 OF-10000
(MakcumarnbHasa NpoTskeHHOCTb 10 Km);

* BBEJIEHWE B NepeYveHb paspeLleHHbIX K MPUMEHEHNI0 MHOTOMOLOBbIX KBApL-MOMMMEPHbIX U MONTUMEPHbIX

CBETOBO/OB.

MHoromogoBble KBapL-NoSIMMepHbIE 1 MONMMEPHbIE BOSIOKHA kanmbpom 200/230 (kaTteropust OH1) n
980/1000 mkm (kaTeropust OP1) COOTBETCTBEHHO LLUMPOKO UCMONb3YOTCS B 000pya0BaHUM
NPOMBbILLSIEHHOW aBTOMATUKN. 3aMETHO pexe NPUMEHSAITCS NoNMMepHbIe cBeTOBOAbI kaTeropun OP2
kannbépom 490/500 mkm. BBeaeHue aTuX BOMOKOH B nepeyeHb A0MYCTUMbIX K MPUMEHEHN0 0BYCNoB-reHo
CTPEMIIEHNEM K CO3[aHMNI0 eQMHON MPOBOAKM AN BCEX BUOOB KOMMbIOTEPHOM U TENEKOMMYHU-KALMOHHOM
TEXHUKU, NPUMEHAEMON Ha NPOMbILLNEHHbIX NpeanpuaTuaX. OTHOCUTENBHO HebonbLUIas AanbHOCTb
OENCTBMSA NCMONb3YHoLLEro nx obopynoBaHusi BeldaBana HeobxoaAMMOCTb BBEAEHUS AOMNOMHUTENbHbIX
knaccoB onTtuyeckmx TpaktoB OF-25, OF-50, OF-100 n OF-200. CeTeBble UHTepMENChI, NCNONb3YoLLME
KBapL-MONTMMEPHbIE U MONMMEPHbIE BOITOKHA, 3a4acTyto paboTatoT B BUOUMOM AMana3oHe OJINH BOSH

(650 HM), 4TO obnervyaeT Ux HACTPOMKY METOAOM BU3yarbHOIMO KOHTPOSS.

MegHoxunbHaa nogcucrtema npombiwneHHon CKC

OnekTponpoBogHas (MegHoXubHagA) nogcuctema npombiinieHHon CKC peanuayeTcst Ha CUM-METPUYHbIX

kabenax Tmna «BuTas napa» ¢ HOMUHambHbIM BOMHOBLIM conpoTuerieHnem 100 Om. B otnunune ot
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OMTMYECKOW NOACUCTEMbI, MEOHOXUITbHAA noacuctema npombiuneHHon CKC goBonbHO 6rm3ka K
odumcHomy npoToTmny. Hanbonee cylecTBEHHbIE OTANYMS STUX BapUaHTOB CTPYKTYPUPOBAHHOM

NPOBOAKW ApYr OT Apyra TakoBbl:

Channel
< »
Cable C
D l
Eqp [C]
Cable C
FD l ID
EQP ic} C| EQP
Cable C
FD l
EQP [C

= connection

PucyHok 4. beCcKOHHeKmMOopPHbIe mpakmel poMbiuwneHHou CKC

* BO3MOXXHOCTb MPUMEHEHUS LUECTUKOHHEKTOPHbIX MOAENEN NOCTPOEHMSI TPAKTOB Nepenadn CUrHarnos;

* JOMYCTUMOCTb peanunsaLmm KOHLEeNUUmM NpsaMoro NoaKMoYeHNss 1 BO3MOXHOCTb NOCTPOEHUS
BECKOHHEKTOPHbIX TPaKTOB B Pa3fnUyYHbIX KOHUrypaumsax (BapnaHTbl NpeacTaBrneHbl Ha pucyHke 4);

* OTCYTCTBME B MPOMEXYTOHHON NOACUCTEME NPOU3BOLCTBEHHON YAacTu NpoMbiLLieHHon CKC
KOHCONMUAALMOHHbBIX TOYEK;

* BO3MOXXHOCTb MCMOSb30BaHMs HENOCPEACTBEHHO B 06M1acTy NPOMBbILLIIEHHOrO Npou3BoAcTBa (obnacTtu
MICE2 n MICE3) pa3beMHbIx coeguHutenen M12;

* JOMYCTUMOCTb NPUMEHEHUSA ABYXMAPHOWN CXEMbI Pa3BOAKN MHPOPMALMOHHBLIX PO3ETOK B Criy4yae
NPUMEHEHNSA AN X OpPraHn3aLnmn HEKOTOPbIX PA3HOBUOHOCTEN MPOMBbILLMEHHbLIX PAa3bEMHbIX

coegnHuTenen tuna M12.
MakcrMarnbHasi NPOTSKEHHOCTb TpakTa nepegadn megHoxuneHon CKC 3aBUCUT OT BbIOpaHHOro Tuna
KOMMyTaLun 1 KaTeropun anemeHTHon 6asbl, NpMMeHseMol Ans ero peanvsauun. [ns pacdeTta

npeaenbHoN NPOTSXKEHHOCTM TpakTa UCMONb3YTCSA YpaBHEHWS!, NpeAcTaBeHHble B Tabnuue 3.

JononHUTENBHO YyYnTLIBAETCA TEMMepaTypa B 0b6nacTui akcnnyatauum kabenosHon cuctemsl. Mpu
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npesbieHnn TeMnepaTypbl 20 °C MakcumarnbHas NPOTSPKEHHOCTh TpakTa YMEHbLLIAETCst B NPONopLmu
0,2%/°C pgnsa aKkpaHMpoBaHHOW anieMeHTHoW 6a3bl. B crnyyae ncnonb3oBaHns HE3KpaHUPOBAHHOW TEXHUKM
yMeHbLUeHWe npegenbHon anuHbl coctaenseT 0,4 %/°C B gnanasoHe 20...40 °C n 0,6 %/°C B gnanasoHe
40...60 °C. Npu TemnepaType Bbie 60 °C cnegyeTt nonb3oBaTbCs crieUndukaLMsamMmm npon3BoamTenen

kabenbHbIX U3O0enuii.

Oco6eHHOCTM KOMMYTaLMOHHON TEXHUKM NpoMbiwneHHbIXx CKC

Mpn noctpoeHun npombiwneHHbix CKC B kKayecTBe pa3beMHbIX COeAMHUTENEN LienecoobpasHo
NCcnonb30oBaTh €AUHLIN TUMN U3AENUI 415 0OMCHON U NPOU3BOACTBEHHOM 30HbI. NS pelleHuns 3agadn
3aLlUNTbI OT BO3OENCTBUS (PAKTOPOB, XapakTepHbIX OS5 NErknx U TshKerblX YCrnoBun Npon3BoaCTBEHHON
30Hbl, BUINKM 1 PO3ETKN TaKUX coeauHuTenen obopyayroTcsi COOTBETCTBYHOLWMMUN 3aLLMTHBIMU
anemeHTamun. B cucteme Eurolan ansa pelueHus aTor 3agayn ncnonb3yeTcst Kopnyc 6anoHeTHOro Tmna,
cooTBeTcTBYtOWMI ctaHaapTy IEC 61076-3-106, npegHasHa4YeHHbIN 4151 YCTAHOBKM B HErO pasbema RJ45
n onTnyeckoro coeanHutens LC (pucyHok 5).

Bpouwtopa. Eurolan Industrial, pdf >>

PucyHok 5. SnemeHmbi pasbemHo20 coeduHumerns IEC 61076-3-106

MepOI'IpVIFITVIFl no yBerin4eHuro 3KCI1]1yaTaL|MOHHOl7I HaaeXXHOCTU

Tabrnuuya 3. YpasHeHus dns pacyema rnpedesibHoU MPOMsXeHHOCMU MeOHOXUIbHO20 mpakma

KomnoHeHT Onuna C kabens, m
Kareropma Knacc A Knacc B Knacc C Knacc D Knacc E Knacc F
C=(258-2N-Fx C=(178-2N~-F C=(113-2N-Fx
5 C=2 - .
o Y) /X xY) /X Y) /X
= C=(268-2N—-Fx C=(193-2N- C=(115-2N-Fx | C=(106-2N-F
g oM Y) /X ExY)/X Y) /X xY) /X
5 C = 2000 m C=(268-2N-Fx C=(198-2N-F C=(119-2N-Fx | C=(109-2N-F | C=(106-2N~-F
i Y) /X xY) /X Y) /X xY) /X xY) /X

N — 4YMCro KOHHEKTOPOB B TPaKTe;
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F — obLias anvHa KOMMYTaLMOHHbIX LUHYPOB;

X — KO3 PULIMEHT INEKTPUYECKOTO YANNHEHNS TMOKNX Kabenen KOMMYTaLNOHHbIX LLIHYPOB;

Y — KO3 PULIMEHT INEKTPUYECKOrO YANNHEHNS kKabenen rmbkux annapaTHbIX LWHYPOB;

AnnapaTtypa, paboTocnocobHOCTb KOTOPOW 3aBUCUT OT NapameTpa skew, He MOXeT rapaHTUPOBaHHO

(hpYHKLMOHMPOBATb B TpakTax NPOTsKEHHOCTLIO cBbiwe 100 M.

XKecTkune ycnosus akcnnyataumm, xapaktepHble Ans To YacTu npombiuneHHon CKC, koTopas
MOHTUPYETCS HENOCPEACTBEHHO B MPOU3BOACTBEHHON 06nacTu, 3acTaBnaeT yaensaTh NOBbILLEHHOe
BHMMaHue Bonpocam obecrnedeHuns TpebyeMoro ypoBHS aKCnnyaTaLuMoHHON HagexHocTu. ns
OOCTMXeHus aToro ceoncTea B ctaHaapTe ISO/IEC 24702 npeayCMOTPEH CneayoLLmMin KOMMIMeKe
MEepOnNPUATUIA:

* MPMMEHEHNE Pa3BUTOro pPe3epBUPOBaHNS C MPOKMNAAKON AOMNOMHUTENBHLIX NIMHUIA HE TOMBbKO MEeXay
y3rnamu OHOIO YPOBHS, HO U MEXAY Y3naMu pasnuyHbIX YPOBHEN CTYNEHEN nepapxmm no cxeme (PUCyHOK
6);

* ICMNOSb30BaHNE 3rIeMEHTHOM 6a3sbl, UICNOSIHEHME KOTOPOW NO40OpPaHO B COOTBETCTBMU C MECTHBIMM
0COBEHHOCTAMM KOHKPETHOWM NPOU3BOACTBEHHOW 06nacTu n TpedoBaHuamu matpuubl MICE;

* LUMPOKOE obpalleHne K pasnMyHbiM Bugam 3aLlMTHbIX MPUCNocobneHnii B UHAMBUAYanbHOW U rpynnoBom

dopmMax Ux UCMOTNHEHUS.

PucyHok 6. Cxema opaaHu3ayuu pe3ep8Hbix uHuUl rnpombiwneHHold CKC
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