© © ¢ 0 000 0000000000000 000000000000000000000000000 IAaBa

AneKTpUuUeckKue
KomnoHeHTbl CKC

3.1. Kabenn Ha ocHOBe BMTLIX nap

3.1.1. O6wHe NONOXKEHUA U KhnaccupuKkauusa

Kabenm Ha ocHOBe BUTHIX Map ¢ MEAHBIMU MPOBOAHUKAMM IIIMPOKO IPUMEHSIIOTCS B
CKC nmnsg epemaun 3JeKTpUISCKIX CUTHAIOB. JII000i1 paccMaTpuBaeMbIil gajee B 3TOI
IJ1aBe Kabeb COMEPKUT OMHY WUIM HECKOJIBKO CKPYIEHHBIX C PA3IMYHBIMU IIIaraMy BU-
TBIX TIAP TIPOBOIOB U TI0 AEHCTBYIOIEH KIacCU(pUKALIMKA OTHOCUTCH K CUMMETPUYHBIM! ! .
Kpome BUTBHIX map OH MOXET UMETh HECKOJIbKO JOTIOJTHUTEIPHBIX 3alllUTHBIX, 9KpaHU-
PYIOIIMX U TEXHOJIOTUIECKUX 3JIEMEHTOB, KOTOpPHhIe 00pa3yloT cepaeyHuK. Kaxmplii mpo-
BOJI CHaOXaeTCsl M30JISIIMEi U3 CIUIOIIHOTO WJIM BCIIEHEHHOTO MU3JIeKTpuKa. Vcromns-
30BaHUE MOCIETHETO HECKOJILKO CHITKAET YIEIbHYIO MacCy Kabest U 3HAUUTEIBHO YITyd-
IIaeT ero YacTOTHBIE CBOMCTBA, OMHAKO MPUBOIUT K YIOPOXKAHUIO TOTOBOTO M3IEIIHS.
Ha cepaeynunk HakjagpIBaeTCsl 3alllTHAsT 00O0JIOYKA B BHUJE IIUIaHTa, B OOJBIIEH MIN
MEHBIIIEH CTETIeHU TPeIOXpaHsIoNIasi BUThIE Mapbl OT BHEIITHUX BO3IEWCTBUIA U COXpa-
HSTIOIAsI CTPYKTYPY CepleYHMKA BO BpeMsl MPOKIAIKU U dKCIuTyaTanuu. Hannuue o6-
II[e¥ BHEIIIHEH 3aIlIMTHON 000JIOUKM CepeYHUKA SIBJISIETCS] OCHOBAHMEM JIJISI OTHECEHUS
paccMaTpuBaeMoOl KOHCTPYKIIMU K KJlaccy Kabeseit. Bce mpoune 31eKTpoTeXHUYECKUe
W3IeIUsI, TakKKe MpeTHasHauYeHHble LI Mepeqadyn JIeKTPUIeCKUX MHOOPMAIMOHHBIX
CUTHAJIOB, B MAJIBHEHIIIEM CUUTAIOTCS ITPOBOJaMU. B 3aBUCUMOCTH OT OCHOBHOI 0bJ1ac-
TU TIPUMEHEHUST U, COOTBETCTBEHHO, KOHCTPYKIIMM, KabenpHbie usnenust mias CKC Ha
OCHOBE BUTHIX ITap ITOAPA3NEIISTIOTCS Ha YETHIPE OCHOBHBIX BHIIA:

* TOPU3OHTAJIbHBII Kabeb;

*  MAaTUCTPaJIbHBINA Kabeb;

e KabeJp s IIHYPOB;

e TIPOBOI IJIST TIEpEMBIYEK.

Kabeau CKC momkHBI OTBedaTh TpeOOBaHMSIM IIOXKapHOU Oe3zomacHocTu. boiee
MOIPOOHO aCIeKTHI MTOKXApHOI 0€30ITaCHOCTH pacCMOTPEHHI B IJIaBe 7.

Ha ocHoBe kabeneit paccMaTprBaeMOTo Kjiacca MOTYT OBITh pealIi30BaHbl BCE TPU
noacucteMbl CKC, XOTS Ha BHEITHUX MarucTpaIsix UX MPUMEHEHUE JIJIsT BBICOKOCKO-
POCTHBIX NIPUJIOXKEHUI Kiaacca D 3aTpyIHEHO BBUIY MOCTATOYHO KECTKMX (puzmuec-
KUX OTpaHMYEeHUN Ha MaKCUMaJIbHYIO JJIMHY cerMeHTa. BeiencTBue 3Toro OOJIBITMH-
CTBO DJIEKTPUYECKUX Kabeseil MpeaHasHAYeHBbI IS TPUMEHEHUs] BHYTPU 3MaHUS.
NmMmeeTcst Takke orpaHMYeHHAs HOMEHKIIaTypa KabeJieil Ha OCHOBE BUTHIX ITap, KOTO-
pbl€ MOTYT ITPOKJIAIBIBATHCS MEXKITY 3MaHUSIMU. V3-3a yITOMSIHYTOTO OrpaHUYEHUST JJTMHBI
TpakTa Mepeaadyr CUTHAJIOB TIPWJIOKEHU Kitacca D Takne KOHCTPYKIIUM HE TTOYIUIN
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ITUPOKOTO PACIIPOCTPAHEHUS IS TTOIIepXKH paboTsl IBC, omHaKo aKTUBHO ITpUMe-
HSIIOTCS JIUIST TIepeauyl CUTHAJIOB HU3KOCKOPOCTHOTO CETEBOTO O0OPYIOBAaHUSI, HATIPH -
mep YATC.

3.1.2. Topu30oHTaAbHBbIN Kabenb

3.1.2.1. Pa3HOBMAHOCTH rOPU3OHTaAbHbIX Kabenen

T'opu3oHTaNBHBINM Kabelb, MHOTA HE BIIOJHE KOPPEeKTHO HasbiBaeMblii LAN-kaGe-
JieM, TIpeIHa3HavYeH JJIs1 UCITOJIb30BaHUSI B TOPU3OHTAJIIBHON MOICUCTEME Ha yYaCTKe
OT KOMMYTAITMOHHOTO 00OPYIOBaHMSI B KPOCCOBOM 3Taxka 10 WHMOOPMAIIMOHHBIX PO-
3eTOK paboumx Mect. CBoe Ha3BaHUWE JAaHHBIA BUI KaOesl MOJIyYuil U3-3a TOro, 4To B
OOJIBIIMHCTBE CIyJIaeB YKJIAIbIBAETCS Ha Tpacce MPOKIAIKKM B TOPU3OHTATHLHOM ITOJIO-
KEHUM ¢ MUHUMAJIBHBIM KOJIMYECTBOM BEPTUKAJIbHBIX ydacTKoB. OCHOBHasi Macca
paccMaTprUBaeMbIX KOHCTPYKIIMI UMeeT BOJIHOBoe compoTtuieHue 100 Om, Bo ®paH-
IIUU JOCTATOYHO TOITYJISIpHBI Kabeau ¢ corporunieHueM 120 Owm. [eiicTBytomue pe-
JaKIIMU CTaHIAPTOB JOIYCKAIOT MIPUMEHEHNE TaKKe Kabeneil ¢ BOMHOBBIM COMPOTHB-
nenueM Z, = 150 Om. DTOT BUA KAOENbHBIX U3NENINNA UMEET OOJIBIIOE PACIIPOCTPAHE-
aue B CIIIA, B EBpone ero monst Ha (oHE OCTaJbHBIX BUIOB Kabelsl OKa3bIBAaeTCsI
CYILIECTBEHHO MeHbIlle. B Haiieil cTpaHe u3-3a cjlaboil MOMYJISIPHOCTU anmapaTypbl
Token Ring sToT By Kabejeil BCTpedaeTcsi 04eHb PEIKO.

HaunGonee pacripocTpaHeHHBIE Ha TIPAKTUKE KOHCTPYKIIMU COMEPXKAT YEThIPE BUTHIX
napsl. MI3BeCTHO, YTO YacTh CETEBOrO OOOPYIOBAaHMS UCTIOJIB3YET I oOMeHa MHGOP-
MallMeil TOJIBKO JBe BUTHIX Maphl. Ha ocHoBanuu atoro cranmaptel ISO/IEC 11801 u
EN 50173 pomyckaroT Takke IpUMMEHEHNEe IBYXIIapHbIX Kabesaeil. DTOT BapuaHT Kabesst
VMEET MEHBIIIYI0 CTOUMOCTD B COUETAHUH C JIYYIITMMU MacCcorabapuTHBIMU ITOKa3aTelIsi-
MU U JOCTaTOYHO LIAPOKO PACIPOCTPAHEH B HEKOTOPBIX €BpONeicKuX cTpaHax. OnHa-
KO ero TpUMeHEHHe CYIIECTBEHHO OrpaHMYMBaeT (YHKIIMOHAIbHBIE BO3MOXHOCTH Ka-
OeJIbHOM CUCTEMBI U, B YaCTHOCTH, HE TIO3BOJISIET TIepeIaBaTh CUTHAIBI HOBEMIIINX TIep-
CIIEKTUBHBIX MTpwIoxeHui tuma Gigabit Ethernet. M3-3a xapaktepHoiif (popMbI 000JI0UKHU
JBYXITapHble Kabeqn WHOTIA Ha3bhlBalOT OBATHHBIMHU B OTJIMYME OT YETHIPEXTApPHBIX —
Kpyribix. UcTopryecky CI0XUIOCh TaK, YTO ABYXMapHbIe KOHCTPYKIIMYA TOPU30HTAIb-
HBIX Kabeseil He TOJIb3YIOTCSI OMYJISIPHOCTBIO B Halllel ctpaHe. I1oaToMy B maibHeii-
1IEM OHUM HE paccMaTpUBaIOTCS.

B cBsi3u ¢ 6onpiumM pactipoctpaneHueM B CKC nByXIOpTOBBIX pabounx MeCT He-
KOTOpbIe (DpUpMBI BHIITYCKAIOT CIIapeHHbIEe (CIBOEHHBIE) YeThIpeXImapHble Kabenau. Ha
npodeccuoHanibHOM ciieHre crenuanucToB mo CKC cnapeHHBIE KaGeau JOCTaTOYHO
4acTo Ha3bIBaIOT shotgun — APOOOBUK, IBYXCTBOJIKA — M3-3a BHEIIHEIO CXOJCTBA €ro
KOHIIEBOI YacCTHU CO CTBOJIOM OXOTHMYBETO PyXbsi. IHTEPECHO OTMETHTBH, YTO 3TOT
TepMUH HAaUMHAET MPOHUKATh JAaxe B O(UIIMaIbHbIE KaTaJIOTM HEKOTOPBIX (UpM —
MPOM3BOAUTENEN KaOeIbHONM MPOAYKIINU.

KoHCTpyKTUBHO criapeHHbIe Kabeau UMEIOT IBeé OCHOBHBIE pa3HOBUIHOCTU. B mep-
BOI M3 HUX JIBa OTIEJbHBIX IIUIAHTA COENMHEHBI B €UHOE 11eJI0€ Y3KOI MePeMbIUKOI.
W3-3a ICHO BUIUMOM CTPYKTYPBI OTIEIBHBIX 3JIEMEHTOB TaKe M3IeINs MHOTIA Ha3bI-
BaIOTCS 3UIKOPIOM (110 aHAJOTUH C BJIEKTPUYECKUM IIPOBOIOM), MJINM CUAMCKHUM Ka-
6enem. Pexe ucnonb3yercss HauMmeHoBaHue Kabenp UTP Figure § (u3paunbekast Kom-
manus Cvalim). Bo Bropom Bapuante (tum 2x1061C ¢upmbr Lucent Technologies u
Uninet 1002 2x4P mBeiinapckoit kommnanuu Datwyler) aBa OOBIYHBIX TOPU3OHTAIb-
HBIX Kabessi 00beJMHEHBI B MHTETPATbHYI0O KOHCTPYKIIUIO O0IIeil BHEIIHe 000JI0u-
koii. ITpu 3TOM 15T 0GecIIedeHUST BOZMOXKXHOCTH OJHO3HAYHON MIECHTU(MUKAIIUHA BHE-
IITHYUE IIJTAHTH OTIETbHBIX JIEMEHTOB UMEIOT Pa3IMIHYIO0 OKPACKy. BOJIBITMHCTBO KOH-
CTPYKIIMI CHapeHHBIX Kabeseill comepXaT OMMHAKOBBIC IO CBOUM 3JICKTPUYCCKUM
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XapaKTepUCTUKAM 2JIEMEHTHI KaTeropuu 5, Kommnanuss AMP Beimyckaet Kabenu, y Ko-
TOPBIX OIMH 3JIEMEHT MMEeT XapaKTepUCTUKU KaTeTOPUHU 5, TOrIa KaK BTOPO — KaTe-
ropuu 3 unu 4. [To cBOUM 3JIEKTPUUYECKUM U MEXaHUUYECKUM XapaKTepHCTUKAM CIia-
peHHbIE Kabeld He OTIMYAIOTCS OT OOBIYHBIX, OJHAKO MX IPUMEHEHHE ITO3BOJISIET
HECKOJIbKO CHU3HUTH OOIIYI0 CTOMMOCTH paboT IO peaanu3allii TOPU30HTATLHOM O/~
cucteMbl CKC 3a cuer Toro, 4To 3a OJWH LIMKJ BBITIOJHSIETCS MPOTIXKKA 0 PO3ETKHU
cpasy ABYX KaOeJbHBIX JIEMEHTOB BMECTO OIHOTO.

Kab6enu, y KoTopsIx o 0011Ieif 000JI0YKO HaXOISITCS TpU U OoJiee YeThIpexmap-
HBIX 3JIEMEHTa, OTHOCSITCS K MHOTOMApHBIM M pacCMOTpeHHbI B maparpacde 3.1.3.1.

C 1eJIbI0 CHIKEHMST YPOBHS 3aTyXaHUsI TIPOBOJIHUKY TOPM3OHTAJILHOTO Kabes nu3-
TrOTaBJIMBAIOTCI U3 MOHOJIUTHOH (Solid) MegHoI TTpoBOIOKU. OTIEIbHBIC BUTHIC TIAphI
00pa3yloT KabelbHbI CepAeYHUK, MOKPHITHIA OOIIEei ST BCEX Map BHEIIHEH 3alluT-
HOU W3OJIAIIMOHHON 000J109K0# TommuHOUW mpumepHo 0,5-0,6 mMm. g mpumaHus
CEepIEYHUKY OIIpeNesIeHHOW CTPYKTYpHl B IPOIleCCe MPOM3BOACTBA U €€ COXpaHEHUS
BO BpeMsl 9KCIUIyaTalliy MOXKET IMPUMEHSIThCSI OOMOTKA Iap MOJMMEPHBIMU JICHTOU-
KaMu Wik HUTSMU. O6yierdeHre pasaeJ K HEKOTOPBIX KOHCTPYKIIU Kabeseit obecre-
YMBAETCSl MCIIOJIb30BAaHMEM pa3phIBHON HUTHU (rip-cord), pacmoyIOXKeHHOM mox 060-
noukoii. IIpu BHITATMBAHUW 3Ta HUTH NejaeT Ha 00OOJIOYKE MPOMOJBbHBIN pas3pe3 U
OTKPBIBAET JIOCTYI K KaOEJIbHOMY CEepIACYHUKY.

ITo Bumam CKpyTKU TIpO-
BOJTHUKOB TOPU30HTAJILHOTO
KabeJs pa3IuyaoT NapHy U
yeTBepouHyto (puc. 37). Ot-
METHUM, 4TO TPU peaTu3alun
YEeTBEPOYHOU CKPYTKM IIPO-
BOIHWKYM OTHOM TIaphl BCEraa
pacrojiaraloTcsi HalpOTUB
Ipyr npyra. YerBepouHas
CKpYTKa B MPUHIIUAIE TT03BO-
JISIET TOOUTHCST MEHBIIIUX BHE-

IWHAX rabapuToB Kabems, a) 0)
Goblieii CTaOMIBHOCTH €ro Puc. 37. Bugbl CKpyTOK BUTBIX IIap:
KOHCTPYKLIMH U JIYYILIX 3JIEK-

a) mapHas; 0) yeTBepoyHas
TPUYECKUX XAPAKTEPUCTUK,

OITHAKO Kabesb C YEeTBEPOUHOI CKpPYTKOI 6ojee CJIOXKEH B IMPOW3BOICTBE U Pa3iesiKke U
MO3TOMY TOCTaTOYHO Majo pacnpocTpaHeH B TexHuke CKC. Tax, Hanpumep, B EBpone
OTHOCHUTEJIbHO OOJIBIIIYIO MOIMYJISIPHOCTh KOHCTPYKIIMY C TAKOI CKPYTKOM MOIYYMIIU TOJIBKO
Bo @panruu. Ins yMEHBIICHWS B3aMMHOTO BJIVISIHVISI TIap APYr Ha JOpyra B KaOeisix C
TIAPHOM CKPYTKOM WCIIONB3YIOT Pa3TNIHBIe W HEKPATHBIC IIard CKPYTKW TIPOBOIHUKOB.
Bb160p KOHKPETHOTO 3HAUEHUS 11ara CKPYTKU OIPEAesIsieTCs] OCOOEHHOCTSIMU TEXHOJIOTH-
YECKOro 000pyIOBaHUS MPEAIPUSITAS-U3TOTOBUTENS U HA TIPAKTUKE OTIIMYAETCS OONIBIIM
pasHooOpa3uem (Tabm. 21).

B xabensix ¢ 4eTBEpOUYHOI

CKPYTKOM ITaphl 4eTBEPKU Ipy- Tabamua 21. [laru cKpyTK (B MUJUIMMETpAX) BUTBIX Iap
_ TOPU3OHTAIILHBIX KaOeJeil KaTeropuu 5 pa3iny-
JIeTaroT T K Ty Cylle
APy JIPYTY CyI HBIX pousBoauTesneit [30]

CTBCHHO IUIOTHEEC, OJHAKO OH1N

» Ol Dupma Ilapal | Ilapa2 | Ilapa 3 | Ilapa4
SJICKTPUTCCKI PASBASAHBI ADYT 50, T Cable 14 17 12 20
OT JIpyra 3a CYeT TOro, 4TO MX [BIeE 13 5 20 B
IJIOCKOCTHA B JIIOOOM MecTe Belden 75 20 16 32
OPUCHTUPOBAHBI MEPIEHIMKY- | ucent Technologies 15 13 20 24
JBIPHO JIpYT NpYTYy. Mohawk/CDT 25 17 28 20
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3.1.2.2. MaTtepuanbl U3OAALHUH NPOBOAHUKOB

B kauecTBe mMaTepuraia M30JISIIIUM TTPOBOAHUKOB B KabessIX KaTeropuu 3 OOBIYHO HC-
TOJIB3YETCS TIOJIMBUHWIXJIOPUI, B KaOeIsIX KaTeTOPUM 5 M BBIIIIE IIIMPOKO MCIIONb3Y-
I0TCSI ApYTve MaTepuaibl ¢ yAyYIIEHHBIMU AJIEKTPUUECKUMU XapaKTepUCTUKaMU, Ha-
OpuMep IOJUATWICH U IOJuIIpommwieH (Tabm. 22). IIpuMeHSIOTCS KaK CIUIOLIHEBIE
(puc. 38a), Tak 1 BCIIEHEHHBIE MaTepHUaIbl, IIPUUYEM IIOCIEIHNIE 32 CUET 3HAUUTEILHO
MEHBIIIUX TU3JIEKTPUIECKUX ITOTEPh MO3BOJISIIOT ITOJYYUTh HECKOJIBKO JIYUIIINE 3JICKT-
pUYecKre XapaKTepUCTUKM, OJTHAKO SIBJISIIOTCST 00Jiee JOPOTUMU U TIPUMEHSIIOTCS TIpe-
MMYIIECTBEHHO B KabeJssiX ¢ BepXHeil rpaHnYHOoi yacToroit cBeimre 100 MI'tr. Tommum-
Ha M30JISILIMOHHOTO TOKPOBa cocTanisieT okoJio 0,2 MMm.

Ta6muua 22. OCHOBHBIC M30JISIIMOHHBIE MaTepUAJIbl ITPOBOIHMKOB CUMMETPUYHBIX Kabeneit CKC

Martepuan Jlatunckoe Huan. mpoHH- Pabouwnit nuanason
COKpalleHUe 11AEMOCTB, € Temmepatyp, °C
TToIMBHHIITXJIOPHT PVC 40-5,0 -40...+85
Toaunpornuiexn PP 2.4 -10...+100
IlonustuneH PE 2.3 -55...+85
S4enCTHIH NONUATHIIEH - 1.2 -55...+85
STdencThIi MoaMITHICH ¢ 06ooukoi  |Foam Skin PE 1.5 -55...+85
Tedion FEP, PTFO, PFA * 2,0 -190...+260

* B 3aBUCUMOCTH OT BapUaHTa

KoadduumenT nopucroctu, onpe-
JIeJISIeMbI KaK OTHOIIEHHE o0beMa
Tz BO3MYIIHBIX BKJIIOUYEHMII K OOLIEMY
r‘i"ﬁlﬁ 00beMy 00pasiia, y IIOPUCTOIO MaTe-
Pt 2 puanga OObIYHO BBIOMPAETCS! PaBHBIM
He Oosee 0,5. B mpoTtuBHOM cirydae
M30JISIIUOHHBINA MTOKPOB OKAa3bIBaeT-
CsI HEIOCTATOYHO TPOYHBIM U TIPU
npokiagke kKabejaeit ¢ HEOOJIBIIUM
pamuycoM u3ruba cpasy Wid co Bpe-
# MEHEM TPOJABIMBAETCS] TIPOBOTHUKA -
MU, 9TO COTPOBOXIAETCS KOPOTKOM
3aMbIKaHueM. V30JIsI11ust U3 BCTIICHEH -
HOTO MaTepuaia, Kak MpaBuio, CHab-
JKaeTCsT BEPXHUM CJIOEM U3 OOBIYHOTO
a) 0) (Tak HasbiBaeMasi foam skin-KoHCT-
Puc. 38. Buabl H30ISIIMOHHEIX TOKPOBOB pykuust), puc. 386. Kpome MeHbIIMX
MPOBOTHUKOB BUTOI TTAPHI: JIUAJIEKTPUIECKUX TIOTEPh BCIIEHEH-
HBI MaTepuan B MPUHIUIE TTO3BO-
JISIET TIOJIYYUTh MEHBIIYIO BEIUIUHY
JTUDJIEKTPUYECKOM ITOCTOSTHHOM € (cM. Tabi. 22, Te, B YaCTHOCTH, TIPUBEICHBI TaHHbIE
110 OOBIYHOMY M BCTICHEHHOMY TIOJIUATHIICHY), YTO CHUXAeT eMKOCTh BUTO Iaphl U

JOTIOJTHUTEJIBHO YIYYIAeT e¢ YaCTOTHBIC CBOMCTBA.

a) CIUIOIIHOI; 0) M3 BCIICHEHHOTO MaTepuayia

3.1.2.3. BHewHue 060N0uKH

1 M3roTOBJIEHUS BHEIIHEW O0OJOYKM HapsAy C OOBIYHBIM IMOJUBUHWIXJIOPU-
IOM IOOCTAaTOYHO YaCTO NMPUMEHSIETCS MaTepHUaJ TUIA KOMIIAayHAA, KOTOPBIA HE
COJIEPXKUT TAJOTCHOB Y HE IOAICPXUBAET TOPEHUSA, a TAKXE TaK Ha3blBacMble
MajloAbIMHBIE TToJuMephl. [1oJTHOMY BBITECHEHUIO MOJUBUHWIXJIOPUIA U3 MaTe-
puayoB 000JOYKY IPEISITCTBYET TOT (haKT, UYTO ITepexod Ha 000JI0UKY U3 HETOPIO-
YUX MATEPUATIOB HEMEIJIEHHO YBEJIWYUBAET LIEHY TOTOBOTO MPOAYKTA IIPUMEPHO
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Ha 20-30%, a He comepxXalue TaJIOTeHOB KOMITAYHIBI 00JIaJaloT HU3KOU OTHE-
CTOMKOCThIO. bosiee moapoOHast nHGoOpMaIUsI MO A3TOH MpobaeMe COAEPXKUTCS B
riase 7.

Heobxonumas B mporiecce pas3nenky Kadeaei XpylKocTh BHEIIIHe 000JI04KH, 4To obec-
TIeYMBAET €l TOUHBIM M HAAEXKHBIA 00JIOM B MECTe Hajipe3a JIe3BUEM OTPE3HOTO MHCTPY-
MEHTa, JOCTUTAEeTCST TOOABIEHNEM B MCXOMHOE CHIPhE OMPENETIEHHOTO KOJUIeCTBA Mea.

BHemHsist 0060109Ka OKpalIMBAETCsI OOBIYHO B CEpPHIN IIBET PA3JIMYHBIX OTTEHKOB,
BCTPEYAIOTCSI TAKXKE APYTrue CTAaHIAPTHBIE TSI KOHKPETHOTO MPOU3BOAUTENS 1IBETA (CU-
HUM, (GUOJIETOBBINI, OeJblii, KpacHbIi). OpaHXeBasi OKpacka OOBIYHO yKa3bIBaeT Ha TO,
YTO 000JI0UYKA U3TOTOBJIEHA M3 HETOPIOYEro MaTepuaia U KaGeiab MOXET ObITh UCIOb-
30BaH /I MPOKJIANKUA B TaK Ha3biBaeMblx Plenum-mosnoctsax (cMm. miaBy 7). Bozmox-
HOCTb 3aKa3a 000JI0YeK pas3IUYHBIX IIBETOB MOXET OKa3aThCs ITOJIE3HOM B IIpoliecce
coznanusg CKC, Tak Kak MO3BOJSIET OTJAWYATh APYT OT Ipyra Kabeau pasaudHbIX HyHK-
LIMOHAJIbHBIX CEKIINI, Pa3HBIX PO3ETOK U Karteropuil. LIBeToBast raMMa MOXET MEHSIThCS
B IOCTaTOYHO IIMPOKUX Tpelesax naxe Ha HeOONbIINX MapTUsX, TaK KaK 3TO JOCTUTA-
eTcsl JoOaBIeHNEeM KpacuTelslsd K UCXOAHBIM MaTepHajiaM Iepe] IIPoIeccoM IKCTPY3UU
obostouku. [Ipu BbITycKe KpyMHBIX HapTUil Kabess 11 MUHUMU3AIUU Ce0eCTOMMOCTHI
TOTOBOI MPOMYKITMU 3aKa3bIBAETCSI MCXOJHOE CHIPhE OMPEAESICHHOTO IIBETA.

KoHcrpykiuu, npeqHazHauyeHHbIE JJIsI BHEIIHENH MPOKJIAAKU, CHAOXAIOTCS OJIU-
STUJIEHOBOI 00OJIOUKOM, TaK KaK TOT MaTepuasl 00JIaJaeT CYIIECTBEHHO 00Jiee BhICO-
KOH BJIATOCTOMKOCTBIO 110 CPABHEHUIO C MOJIUBUHWIXJIOPUAOM U OTHECTOMKHUM KOM-
mayHaoM. [Ipu 3ToM U3 cCoOOpaKeHUi COXpaHeHUsI eNIMHCTBA TEXHOJOTUYECKOTO TTPO-
1ecca BHEIIHSIST MOJMATUIIEHOBAsI 000JI04Ka HAHOCUTCS Ha OOBIYHYIO BTOPBIM CJIOEM.
W3BecTHbl Takxke uzneaus dupmel Mohawk/CDT ¢ rejieBbIM 3all0THEHUMEM BHYTPEH-
HUX IIycTOT cepaeyHnka (M56871), mis Bo3mymrHo# noasecku (M57041) u ¢ 6poHeit
u3 ToPpUpoBaHHON CTaNbHON JIEHTH (M57042).

Ha BHe1HI010 060JI0YKY HAHOCSTCS MapKUPYIOIINe HAAIINCH, B KOTOPHIX YKa3bIBa-
€TCsI TUI Kabesst, TuaMeTp M TUIl IIPOBOJHUKOB, XapaKTEePUCTUKU O0OJIOUKH, HAUME-
HOBaHME TTPOM3BOAUTENS U UPMEHHOE 0003HaUeHWe Kabessi, HaMMeHOBaHUEe CTaH-
JapTa U cepTuduImMpyloniei 1abopaTopuu, a Takxke (yTOBble UM METPOBBIE METKU
JUMHBL. [1o IByM TMOCIeTHUM TapaMeTpaM UMEIOTCS ONpelleJIeHHbIe Pa3Iudus MEXIy
aMepUKAaHCKUMM W €BPOICHCKUMH KaOeTbHBIMU KOMITAaHUSAMU. Tak, OCHOBHOM cep-
THGUIIPYIOIIEH TJabopaTopHeil 1T aMepUKaHCKUX IIPOM3BOAUTENCH KabeTbHOM TTPo-
nykiuu seisiercst Underwriters Laboratory UL, eBponeiickue obpaniatorcst B 1aTCKYIO
ucIbITaTebHYI0 opranu3anuio Delta Electronics Testing. AMepukaHcKue KaOelIbHbIS
KOMITaHUU TIPUMEHSIIOT B OCHOBHOM (hyTOBbIE METKU JJIMUHBI, €BPOTEHCKIE U3TOTOBU-
TeJIU UCIIOJIb3YIOT METPOBBIN JTUCKPET 3TOr0 MapameTpa.

3.1.2.4. 3kpaHupoBaHHe rOpM3OHTaAbHbIX Kabenen

B 3aBUCUMOCTH OT HaJIWYUS WIM OTCYTCTBUS JOIOJTHUTEIHHBIX SKPAHUPYIOIIUX T0-
KPBITHI OTIEIbHBIX BUTHIX IMap W/WIN CepIcYHUKA B IIEJIOM TOPU3OHTAIbHBIE Kabeaun
W3 BUTHIX Map MOApa3AesIIOTCS Ha HEOKpaHUPOBAHHBIE M AKpaHUpoBaHHBIE. [Ipu Ta-
KO KJaccuuKaIuy MPUHIIUITMATIBHO BO3MOXHBI YEThIPE OCHOBHBIX THUIIA KaOellb-
HBIX U3[CJINIA, TO €CTh KpoMe KabeJeil 0e3 3KpaHOB Cpelr 3KpaHUPOBAHHBIX KOHCT-
PYKIIMIA CJIeyeT BBIIEIUTh Kabeau ¢ OOIIMM BHEIIHUM 3KPaHOM, C BKpaHaMU IS
KaXXJ0i mapsbl ¥ C OAHOBPEMEHHBIM 5KPAaHUPOBAHUEM OTAEIbHBIX AP U CEPACYHUKA B
11eJ10M. DKpaHUPOBAHUE MPUMEHSIIOT B TIEPBYIO OU€peb ISl ITOBBIIIEHUS TIE€PEXOTHO-
To 3aTyXaHUs Ha OJIMXKHEM U TaJlbHEM KOHIIaX, CHIKEHUST ypoBHSI DMMU u 115 TTOBBI-
IIEHUST TTOMEeX03alUIIeHHOCTH. HeKoTophie TUIIBI 9KPaHOB IPHUIAIOT Kabeo JOT0JI-
HUTEJbHYI0O MEXaHUYECKYIO0 TIPOYHOCTh. BHEIIHMI BU pa3IMYHBIX BapuaHTOB Kabe-
Jieit uzobpaxeH Ha puc. 39; Ha puc. 40 npencraBiIeHbl UX MONEPEYHbIE CEUCHUS.
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Puc. 39. KoHcTpyKIIMY rOPpU30OHTATBHBIX Kabereit

Haubonbiiee pacnpocTpaHeHue sl SKPAHUPOBAHUS OTIEIbHBIX TMap MOMYYUIU Me-
TJUTM3UPOBAHHBIE ATIOMUHUEM TOHKME TTOJIMMEPHbBIE TUIEHKU, TPUYEM M3BECTHBI KOHCT-
DPYKIIMU C OpUEHTAlIMEN CTOPOHBI METALTU3allUU KaK BHYTPb, Tak U Hapyxy. Kpast dhoib-
TM 9KpaHa MOTYT YKJIQIBIBAaThCs APYT HA JpyTa ¢ HAXJIECTOM WJIM COCAMHSITHCS TPOIOIIh-
HBIM IIIBOM THUIIA KPOBEJIHHOTO.

BHerHue sKpaHbl, OKpYKalolye KabeIbHbIN CepIeYHNK, N3TOTABIMBAIOTCS] U3 TaKOM
K€ TUIEHKU WJIU %€ BBITIOJHSIOTCSI B BUIE OIUIETKY U3 OLIMHKOBAHHON MEIHOI MPOBOJIO-
ku. IIneHouHble 5KpaHbl OOBIYHO BBHITIOJNHSIOTCS ogquHOYHbIMU. Kommanus Alcatel uc-
nonb3oBaia B cBoeM uzneanu GIGATEK aBoiiHOI IIEHOYHBINM 9KpaH, IPUYEM IS YBe-
JIMYEHUST eT0 MEXaHNIECKOU ITPOYHOCTU B COUETAHUY C COXpaHEHUEM BBICOKOI THOKOCTH
HampaBIeHWs] HAMOTKM JIEHT (DOJIBI'M BBIOpAHBI pa3IMYHBIMUA. B cocTaB KOHCTPYKIIUU
TUIEHOYHOT'O 9KpaHa OOBITHO BBOAMUTCS JOTIOTHUTETBHBIN TOHKUI HEN30IMPOBAHHBIN MeT-
HBI JIyXKE€HBI! WIA OLIMHKOBAHHBIN NPEHAXHBI MTPOBOIHUK TUAMETPOM OKOJIO (0,5 MM.
B ¢GyHKIIMM mocnenHero BXOAUT 00ecTieueHre 3JIEKTPUUECKOl HEeTPEephIBHOCTH SKpaHa
MpU CIy4yalHbIX pa3pbiBax IUIEHKW BO BpeMsl MPOKJIAIKU U dKcIutyaTanuu. Hekotopsie
KOHCTPYKITMM KOMMYTAITMOHHBIX PO3€TOK MOIAYJILHOTO THIIA UCTIOIB3YIOT APEHAKHBIM TIPO-
BOIHUK KaK OCHOBHOM 3JIEMEHT 00eCIIeUeHMSI HAIEXKHOMN TaIbBaHUUECKOM CBSI3U DKpa-
HOB KabeJisl 1 po3eTKU. B Tex ciyuasix, KOraa MCIONb3yeTcsl ABYXCAOMHAS KOHCTPYKITHUS
9KpaHa, APEHAXKHBIA MTPOBOJHUK YKIIAIBIBAETCS MEXIY OTAECJIBbHBIMU CIOSIMHU. DKpaH U3
OIUIETKM MOXET UMETh PAa3IUYHYIO TUIOTHOCTh. B Tex ciyyasix, Korna u3roToBUTENb MPO-
WU3BOJUT HECKOJIBKO BAPUAHTOB KaleJlell ¢ 9KpaHaMU pa3IMYHON TUIOTHOCTH, €€ BeJINIM-
Ha YKa3bIBaeTCsl B €0 TEXHUUECKUX JaHHBIX U 33a€TCS B IIPOIIEHTAX.

Ha mpaktuke MOMydwId AOCTaTOYHO IMMPOKOE PACIpoCTpaHEHUE Kabelu ¢ OOIIMM
TJICHOYHBIM 3KPaHOM, KOTOPBIN JOTOJHSETCS OIUIETKOW. KOHCTPYKIIMIO TakOro THIIa
uHorga HasbiBaloT HIGH Screen. MaccoBoMy paclipoCTpaHEHUIO JBYXCIOMHBIX 9KPAaHOB
CIIOCOOCTBYET TO OOCTOSITENIHCTBO, UTO OIUIETKA UMEET Topa3ao 0ojiee BHICOKYIO MEXaHM-
YeCKyIo MMPOYHOCTD M TIPH 3afIeIKe B Pa3beM 00eCIieYnBacT ITOJTHBIN HaJIeXKHBII KPYTOBOM
KOHTAKT C €T0 SKPaHUPYIOIINM KO-
KyxoM. OTHOBPEMEHHO IJICHOYHBIE
9KpaHbI XOPOIIIO 3aIIMINAIOT Kabenb
OT BBICOKOYACTOTHBIX ImoMex (RFT),
a 9KpaHbI B BUIE OIUICTKA — OT HU3-
kouactotHeix (EMI), TO ecTh nBYyX-
CJIOMHBIN 5KpaH PacCMaTPUBAEMOTO
BUJa OOeCTIeuMBaeT HaJIesKHOE IKpa-
HUpPOBaHUE KaOEeJIbHOTO CEepIeUHM-
Ka BO BCeM Juana3oHe yactor. OT-
METUM, YTO B CJIy9ae TPUMEHEHUS
JIBYXCITOMHBIX 9KPAaHOB HCITOJIb30Ba-
HHUE JPEHAXHOTO ITPOBOTHMKA CTa-
HOBUTCS M3UIITHUM. OJTHAKO OH JI0-
CTaTOYHO YacCTO OCTaBJISIETCS] B KOH-

o6wuii 3kpaH
8HewHsA oboroyka
eumas napa
OpeHa)KHbIl MPOBOOHUK

uTp

sumas napa
3KpaH aumodi napel

o6uwuil akpaH
BHewHsIA obonoyka

OpeHaXHBbI NPOBOOHUK:

STP S/STP CTPYKIIUH, BEPOSITHO, u3
Puc. 40. CTpyKTypa CEpIEYHUKOB M 000I0YEK COOOpaXeHUI COXPAHEHUS €IMHCTBA
Kabeleil pasIMYHBIX BULOB TEXHOJIOTUYECKOTO TIporiecca.

....................................m



HanpHeiiliee yiaydllleHUe XapaKTepUCTUK KaOesss Mo CHUXeHUo ypoBHS DMU u
TIOBBIIIIEHUS TTOMEX0YCTONIMBOCTH 00ECIIeUnBaeTCs IPUMEHEHUEM OOIIIUX MHOTOCIIOM -
HBIX 9KPaHOB THUIIA «IUICHKA-OTUTIeTKA-TUIEHKa» W «IUIeHKa-OIlIeTKa-IIeHKA-OTUIeT-
ka». OmHaKO NaHHOE pPeIlIeHHe CYIIECTBEHHO YBEIMYMBAECT CTOMMOCTh Kabessi, ero
Maccy U BHEIIHHUH ITUaMeTp C OXHOBPEMEHHBIM CHIXEHUEM €ro TMOKOCTH, ITO3TOMY
KabeIu ¢ TAKUMM SKpaHaAMU He MOJIYYWIN IIUPOKOTO PACIIPOCTPAHEHUS.

K coxaneHuio, K MOMEHTY 3aBepIlleHUs] pabOTHl HaJl JaHHOW MOHOTpadueil OTCyT-
CTBOBAJIa OOIIETIPUHSTAS] TEPMUHOJIOTUS TI0 0003HAYCHUIO KOHCTPYKTUBHBIX Pa3HO-
BUIHOCTEI TOPU3OHTAIHHBIX Kabeieil. [Ipon3BoauTeIM B CBOMX KaTajloTaX M TeXHU-
YeCKOU JOKYMEHTAIIMU YacTO UCIIOJIb3YIOT COOCTBEHHYIO cucTeMy obo3HaueHuil. Tem
HE MeHee B 3TO 00JacTV MOXHO BBIICJIUTH HEKOTOPYIO cuctemy. Kabenu ¢ rieHod-
HBIM 3KPaHOM YacTO KOJWPYIOTCS ¢ MCIoJb3oBaHMeM OykBbl F (oT cimoBa foiled —
(omprUpoBaHHEI), a HATMIME SKpaHa B BUJIE OIUIETKU OTMedaeTcss OyKBOM S, cOKpa-
menueM Sc (screen — skpaH) win BS (Braided Screened). [lomoiHUTEITEHO OTMETUM,
YTO KOHCTPYKIIMU C YETBEPOUHOU CKpPyTKOH (cM. maparpad 3.1.2.1) obo3HavaroTcs
abopesuatypoit STQ (ot anri. star quad). Kpome Toro, cpeau mpousBoguTeNeil Ka-
6enpHOI npoaykuyu mist moctpoeHnst CKC 1ocTaToyHo paciipocTpaHEHO SIBHOE yKa-
3aHUE TUIIOB YKPAaHOB KaK B ITOJIHOM, TaK U B COKPAllleHHOM HaMEHOBaHUU Kabelel,
0COOEHHO TOpU30HTATBHBIX. OOIIME CBelAeHUS 00 WMCIOIb3YEMBIX Najie€ MO TEKCTY
0003HaYCHUSIX Pa3HOBUIHOCTEN Kabeseil, KOHCTPYKITMU 3KpaHa U IeJIsIX SKPaHUPO-
BaHUS TPUBOASITCS B Tabm. 23.

Tab6muna 23. TumoBble MeXaHUYECKHE XapaKTEPUCTUKHN DPA3TMYHBIX TUIIOB TOPU3OHTATBHBIX
YeThIpeXIapHbIX Kademnei

VcenosHoe 0603HaUeHHE Dxpan Ilenb sxpanupoBaHus
QOcHoBHOE | ATbTEpHATHBHOE
UTP — OTcyTCTBYET —
STP — OxpanupoBanre [e¢  Cumxenne yposas OMU
KaXA0H NAPEL__ [e  [JOBBILIEHHE 3AINIIEHHOCTH OT BHELIHHX
— PiMF unm PMF | UaanBuayansHeni noMex
(pair in metall | rmenoYnbIH 5Kpan |o  TJopRmmenuE TIEPEXOJHOTO 3aTyXaHHsI
foil) KaXJ10# maphl
S/UTP ScTP, FTP O6muit skpat 171 (¢ CHwkenne yposas MU
BCEX Iap e [loBBIIIEHNE 3ATITNIIEHHOCTH OT BHEITHUX
ToMex
S/ISTP STP, S-STP Okpanuposanne (e  CumkeHne yporas OMU
KaxX/101 Tapel, le  [loBEIIEHNE 3AMMIIEHHOCTH OT BHEIHHIX
TUTFOC BHEITHIT oMex
9KpaH BOKPYT BCEX |o  [ToBRILIEHNE TIEPEXOIHOTIO 3ATyXAHMS
Tap ¢ VBennueHHE MEXaHNUECKON MPOYHOCTH

O6nacteio mpumeHeHus kabeneit S/UTP sBnsiercss moctpoeHue ropu30OHTATBHOMN
noacucteMbl CKC mpu 3HaYMTENTbHOM YPOBHE BHEIIHUX HAaBOJOK (ITPOM3BOICTBEH-
HBIE 11eXa ¥ JPpyTrue MOMEILEeHNs C ICTOYHUKAMU CHJIBHBIX 3JI€KTPOMAarHUTHBIX MOJIei)
WA TIPU TOBBIIIEHHBIX TPeOOBAaHMSIX K 0€30MacHOCTU KabelIbHON CUCTEMBI (3aluTa
OT HECAaHKIIMOHMPOBAaHHOTO fnoctyna). S/STP-kabenu o6iagaloT B cpaBHEHUH € Kabe-
gamu STP emre nydimmmmu xapakTepuCTUKAMU IO 3allUTE€ OT BHEIIHUX MOMEX U TI0
ypoBHI0O DMU, 01HaKO OCHOBHBIM UX IIPEUMYILECTBOM Iepe APYTUMU KOHCTPYKTUB-
HBIMM PEUICHUSIMU SIBJISIETCSI 3HAUUTENbHO Oosiee Bhicokoe (Ha 10-15 nb u 6osee mpu
YCJIOBUM TIpaBWIbHOTO MoHTaxa) 3HaueHue NEXT. Ha ceromHsiiHuii 7eHb CUMTAET-
csl, 4TO 00eCTIeUnTh ABYXCTOPOHHIOIO TIepeiady JUHEHHBIX CUTHAJIOB C TAKTOBOI Yac-
toroi cBeiie 250-300 MI't B qyruieKCHOM pexume Ha Tpebyemoe cTaHIapTaMu pac-
crossHre 90 M MOXHO TOJBKO C HUCIIONTh30BaHMEM KoHcTpykumu S/STP.



STP- u S/STP-kabenu ciemayeT MPUMEHSTh BO BCEX CIydasiX, IMEPEUYNCICHHBIX IS
S/UTP-kabeneii, B TeX CUTyalusIX, KOTIa:

e TpelyeTcs MOJTyYeHUE IJIMH KaOeJbHBIX CETMEHTOB, IpeBbIaomux 90 M;

e HeOoOXOIMMO MOCTPOEHUE CUCTEM MepeNayu JaHHBIX, JIs1 KOTOPBIX 2JIeKTPUYEC-

KW XapaKTepUCTUKU Kabeseil KaTeropuu 5 SIBISIIOTCS HEOCTATOYHBIMU;
e JIOJDKHBI BBITIOJHSITHCS MOBBIIIEHHBIE TPEOOBAHMS 110 3aIUTE OT HECAHKIITUOHU -
POBaHHOTO JIOCTYyTA K TlepeaBaeMoil UH(popMaluu.

ITapameTtpsl kabenell ¢ UHAMBUAYATBHOU 5KPaHUPOBKOUM KaxXAOU Mmapbl MOTYT CY-
1IECTBEHHO MPEBOCXOIUTH TpeboBaHUs KaTeropuu 5 (ocobeHHo 1o napamerpy NEXT
U, COOTBETCTBEHHO, 1o napameTpy ACR). Cneayer, oqiHaKo, UMETh B BUIy, YTO IOKa
HE CylIlleCTBYeT ODUIIMAIBHO MPU3HAHHBIX Ha MEXIYHAPOJHOM YPOBHE CTAHIAPTOB HU
Ha YBEJIMYEHHbIE JUIMHBI CETMEHTOB, HU Ha CETH, JJIsI pabOThl KOTOPBIX 3JIEKTPUUEC-
KM€ XapaKTePUCTUKU HEIKPAaHUPOBAHHBIX BUTHIX Iap KaTeropuu 5, a Takxke MpOeKTa
KaTeropuit 5¢ u 6 SIBISIOTCS HEIOCTAaTOYHBIMM.

UTP-xabenu B CpaBHEHUU C 5KPAaHUPOBAHHBIMU 0O0JIAJAIOT CIEAYIOIIUMU TTPEUMY-
1ECTBAMU:

e MEHBbIIasl CTOUMOCTb;

e MEHbIIAsl TPYA0EMKOCTh MOHTaXa U DKCILTyaTalluu;

¢ OTCYTCTBHUE MOBBIIIEHHBIX TPEOOBAHUU K BHYTPEHHEMY 3a3eMJISIOIIEMY KOHTYPY

3IaHUS;

e JIy4ylllde MaccorabapuTHbBIE TTOKAa3aTeNu;

e MEHBIIWIA paguyc u3ruoa.

OCHOBHBIMM TIPEMMYIIECTBAMU 3KPAHUPOBAHHBIX KOHCTPYKIIMI SIBJISIIOTCSI TTIOTEH-
LIMAJTBHO JIy4Ilasi 3al[1Ta OT BHEIIHUX 3J€KTPOMAarHUTHBIX HABOIOK, ITOBBIIIIEHHAST Me-
XaHUYeCcKasi IPOYHOCTH B ClIyyasiX IPUMEHEHUs OTUIETOYHBIX 9KpaHOB U 6osee 3¢ dek-
TUBHAS 3alllUTa OT HECAHKIIMOHUPOBAHHOTO JIOCTYIa K TepefaBaeMoit MH(opMaIuu.
Bricokasi TETUIONPOBOAHOCTh METALUIMYECKUX 3JIEMEHTOB HEKOTOPBIX TUIIOB 3KPAaHOB
obecrieunBaeT 3QHEKTUBHBINA OTBOJ TEIIa, KOTOPOE BO3HUKAET B MPOBOJHUKAX B MIPO-
1ecce nepegaun nHGOPMAaIMU U3-3a MIPOTEKAHUS SJIEKTpUIecKoro Toka. Ha ocHoBaHuu
5TOT0 HEKOTOPhIE MPOU3BOAUTENN TAPAHTUPYIOT IS MPOU3BOAUMBIX UMK SKPaHUPO-
BaHHBIX KOHCTPYKIIUII MEHbIIIee 3aTyXaHUE MO0 CPABHEHUIO C HEAKPAHUPOBAHHBIMHU.

JlOoTIOTHUTENBPHO OTMETUM, UYTO 3KPAaHUPOBAHHBIE KOHCTPYKIIMU TTO3BOJISIIOT Cyle-
CTBEHHO CHU3UTHh 3KOJIOTUYECKME HATPYy3KM Ha OKPYXAIOILIYI0 CPeay MpU BBICOKOM
KOHIIEHTPAIIUU TE€JIEKOMMYHMKAITMOHHOTO M KOMIIBIOTEPHOTO 00opymnoBaHus [31], xa-
paKkTepHBIX JUIsT 0UCHBIX TToMeleHni. OMHAKO KOPPEKTHOE OOCYyXXAeHUE PTON Mpo-
0JieMbl Ha JAaHHOM STare Pa3BUTUS TEXHUKU IMOKA HE MPEICTABISIETCS BO3MOXHBIM B
TEPBYIO OYEPENb U3-3a OTCYTCTBUSI XOPOIIO aipOOMPOBAHHBIX HA MPAKTUKE U OOIIe-
MPU3HAHHBIX MEAUIIMHCKMUX HOPM Ha JOIYCTUMBII YPOBEHDb BO3JEMCTBUS BICOKOYAC-
TOTHOTO 3JIEKTPOMAarHUTHOTO M3TYyYEHUsI HA OPTaHU3M YeJIOBEKa U XMUBOTHBIX.

CpaBHUTENbHAS XapaKTePUCTUKA HEKOTOPHIX MEXaHUUECKUX M IKCIUTyaTallMOHHBIX
mapaMeTpoOB OCHOBHBIX BapMaHTOB KOHCTPYKIIMM YETHIPEXITAPHBIX TOPU30HTAJIbHBIX
Kabeneli mpuBeaeHa B Ta0O. 24.

Ta6amua 24. Buabl KOHCTPYKIIMI TOPU3OHTAIBHOTO Kabesst

Temi walisr
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3.1.2.5. neKTpHUECKHE XapaKTePUCTHKHU

OCHOBHBIMU 2JIEKTPUIECKUMU ITapaMeTpaMu TOPU30HTAILHOIO Kabessi, KOTOpble HOp-
MUPYIOTCSI NIEMCTBYIOIIMMU PEAAKITUSIMU CTAHAAPTOB U MPEACTABISIIOT MTPAKTUIECKUI
UHTEDPEC, SIBISTIOTCSL:

e 3aTyxaHue;

* mepexomHoe 3atyxaHue, uau NEXT;

* BOJIHOBOE CONPOTHUBIIEHUE;

* CONIPOTUBJIEHUE MOCTOSIHHOMY TOKY;

« NVP.

B cnepytoniux pegakiusx CTaHAAPTOB STOT CIIUCOK OyIeT CYIIECTBEHHO pacIIupeH
(tabxa. 10).

Tpe6oBanus crangapta TIA/EIA-568-A K MaKCUMaJTbHOMY 3aTyXaHHUIO JTFO0OM ITaphl
TOpU30HTAJBHBIX Kabeneit kateropuii 3, 4 u 5 Ha mauHe 100 M ripu 20°C npuBeaeHEI B
Tabn. 25. 3HaueHUs 3aTyxaHUS TOJyYeHBl o hopMylie § C OKPYIJIEHUEM /IO TIEPBOTO
JIECATUYHOrO 3HaKa mocie 3angToil. Yacto kabeny MOCTABISIIOTCS B 3aBOILCKOM yma-
KOBKe (B KOpoOKax Wiy Ha Karyiikax) orpe3kamu mo 1000 dyros (305 m). s obec-
TeYeHUsI BO3MOXHOCTH ONEPAaTUBHOTO BXOJAHOTO KOHTPOJISI TAKUX TIOCTABOK B 9TOM XK€
TaOJIUIe NPUBEACHBI MPeIeIbHbIE 3HAUCHUS 3aTyXaHUs Ui CETMEHTOB JUIMHOK 305 M
(o TIA/EIA TSB-36).

Ecnu TectupoBaHue
Tabauua 25. MakCUMaJIbHO JOIMYCTUMOE 3aTyXaHWe JUIsl TOPU30H-  IIPOBOAMTCS IPU TEM-

TanbHBIX Kabeneil kareropuit 3, 4 u 5 ipu 20°C neparype Bbie 20°C,
YacroTa, 3aryxaHue, 1B, TO JUIST KabeJieil Karte-
MI'1t KaT.3 KaT.4 KaT.5 ropuii 4 u 5 3HaYCHUS
100 | 305 | 100m | 305 | 100M | 305m B Ta6i. 25 IOJXHBI
01~70702 ;2 32 52 2; ;g 2; OBITH YBEJIWUYEHBI Ha
4.00 5.6 17 43 13 4.1 13 0,4% Ha KaXaEli rpa-
10,00 9.7 30 6,9 22 6,5 20 Ayc TPEBLIIICHWA, a
16,00 13.1 40 8,9 27 8.2 25 U KaGeJneil Karero-
20,00 - - 10,0 31 9.3 28 puu 3 — Ha 1,5%.
31,25 - - - - 11,7 36 B Tabn. 26 mpen-
62,50 - - - - 17.0 52 CTaBJIEHBI TPEOOBAHUS
100,00 - - - - 22,0 67 cranmapta TIE/EIA-

568-A K MUHUMAJILHO
nomyctumomy NEXT st o060 KOMOMHALMY BUTHIX NIap TOPU30HTAIbHBIX Kabenei
kateropuit 3, 4 u 5. OHM TIOJIydYeHBI 0 opMysie 9 ¢ OKpyIJIEHUEM A0 OIMXKailiero
uenoro. M3-3a npeHedpexumo mManoit 3apucuMoctTd NEXT noctaTouHO IJIMHHBIX OT-
Pe3KOB Kabest oT TuHBI (cM. maparpad 2.1.3.3)

s poBepk NEXT cermeHnToB kabenst miud-  Tabauna 26. MuHuManbHOe 3HaYeHUE

HoW 1o 305 M MOXHO ITOJIb30BAaThCS TEMU XKe NEXT 151 ropu30HTaTBHBIX
Kabeseit kateroputii 3, 4 u 5
CaMBIMU 3HAYEHUSIMU.

Cranpgapr ISO/IEC 11801 3anaet o4eHb Ou3-  [Yacrora, NEXT, 1b
kue K TIE/EIA-568-A TpeGoBaHMsI 11O TIPEIETh- MTI'1g KaT.3 kar4 | kar.5
HbIM 3HaueHusIM 3atyxaHus 1 NEXT, omHako B 0,772 43 58 64
muamazone yactot 20-100 MI' oH gaet anbTep- 1,00 41 56 62
HaTUBY i1 map 3HaueHul 3atyxaHust 1 NEXT 4,00 32 47 53
10,00 26 41 47

Kabeneit kateropun 5. GaKTUIECKU B 3TOM JTH-

16,00 23 38 44
ama3zoHe (UKCHpPYETCS BeJIMYMHA ITapaMeTpa 30,00 - 36 yo)
ACR. D10 cnenaHo ist TOro, YTOOBI MIPENOCTa- 31225 . . 20
BUTh HEKOTOPYIO CBOOOAY BHIOOpA IPOU3BOIU- 62,50 N N 35
TenssM Kabenst. Hampumep, kKabenb ¢ O0JbIINM 100,00 R N 32




CeYEeHNEeM IMPOBOJHUKA MOXET UMETh HECKOJIBKO JYUIIINE MOKA3aTeNU 10 3aTyXaHUIO

npu cierka yxyaimeHHoM NEXT. Eciau npu 3ToMm obecrieunBaeTcst Tpebyemoe 3Haue-
Hue ACR, To Takoii Kabeab MOXET ObITh CEpTU(PUIIMPOBAH Ha KaTeropuio 5.

Tpeodosanus ISO/IEC 11801 x mapamerpy NVP BuThix map kareropuii 3, 4 u 5

MIpPUBOIATCS B TaOiI. 14.

MuHUMaTBHO JOMYCTUMBIC

Ta6muna 27. MuHuManbHBle 3HaueHUs mapametrpa SRL (o TIE/EIA-568-A) 3HaueHMs

UTSI TOPU3OHTATBHBIX Kabesei kareropuit 3, 4 u 5 CTPYKTYPHBIX BO3BPATHBIX IO~

YacroTa, SRL, nb tepb SRL, Bo3HMKaIUX 3a
MTI'11 Kat.3 KaT.4 KaT.5 CYET OTpPaXEHUH OT HEOIHO-
1-10 12 21 23 pOIHOCTEIl, NPUBEACHBI B
10-16 12-101g(f/10) [ 21-101g(f/10) 23 tabn. 27. Yacrora f B dopmy-
16-20 - 21-101g(f/10) 23 JIaX MMeeT pa3MepHocTh MIII.
20-100 - . 23-101g(1/20) TpeboBaHus CTaHAAPTOB K

OCTAJbHBIM 3JEKTPUUECKUM
XapaKTepUCTUKAM TOPU3OHTAJIBHBIX Kabeaeil U3 BUTHIX Tap MpeACTaBIeHBI B Ta0I. 29.
OHU OAMHAKOBHI IS U3IEIU Kateropuii 3, 4 u 5.

3.1.2.6. MexaHHuYeCKHe XapaKTepUCTUKH

MexaHnudyeckue XxapakTepUCTUKU TOPUM3OHTAIBHBIX KaOelel OINpeaessiioTCsI B OCHOB-
HOM MaTepuajaMy BHEIIHEN 000JOYKM U M3OJISIIIMU, a TAKXKE BHEIIHUM TUaMETPOM
kabenst. TpeboBaHUS CTaHIAPTOB, KOHKPETU3UPYIIIME STU IapaMeTphl, IPUBEIACHBI B
Tabn. 28. [lepBbie TpU mapameTpa ONPEACISIIOT TEOMETPUIECKHUE pa3MePbl KOHCTPYK-
TUBHBIX 3JIEMEHTOB Kabess. HecoOmoneHne nx BeAeT K HECOBMECTUMOCTH C pa3beMa-
MU MoayibHOTo Thna U IDC-KoHTaKTaMu ISl TIPOBOJHUKOB BUTHIX I1ap.

Ta6amnua 28. TpeOboBaHUsI K MEXaHUYECKUM XapaKTepUCTUKAM rOpU30HTAIBLHBIX Kabeseit

[Tapamerp 3HaueHne

JlnameTp NpOBOAHNKOB 0,5+0,65 Mm (24 nn 22 AWG 1)
JnamMeTp u301s11N MPOBOIHNKOB <1,22 Mmm
Buemrnwmii fnamerp xabens <6,35 Mmm
TeMrniepaTypHEIi ANana3oH 0e3 yXyAMWeHIst MEXaHHTeCKIX monTax: 0...+50°C
CBOVCTR skcryaranns: -20...+60°C
MUHNMaNBHBIH paanyc u3rnda

®  MIPOKJIAMKA: < 8 BHEWHNX ANAMETPOB

®  HKCIUTyaTanus: < 4 BHEWHNX ANAMETPOB
JlomycTimoe ycniie Ha pacTsikeHTie BO BPEMSI MOHTaXa <400 H

Bremraumit nuamerp Kabels SIBIsSeTCS BaXHOW BEJIMUYMHON IIPU pacdyeTe eMKOCTU
KabeJIbHBIX KaHAJIOB, 3aKJIAJTHBIX M BePTUKAIBHBIX CTOSKOB. Kpome TOro, oH mMeer
MPSIMYIO CBSI3b ¢ MUHUMAJIBHO TOIYCTUMBIM pagnycoM m3ruba. Ilpu mpoymx paBHBIX
yCIIOBUSIX O0Jiee TOHKUE Kabeau MPpeArouTUTeIbHEE TTPU MPOKIaKe U MOHTAaXE.

MuHUMAaNBHBINA paguyc U3rnba orpeeisieT TpeOOBaAaHUS K YCIOBUSM ITPOKIAJIKM.
ITpousBoauTEe M B TEXHUYECKUX YCIOBUSX HAa KaOeJW MPUBOJISIT JBa IapamMeTpa: MU-
HUMAJILHO JTOIYCTUMBIN paanyc U3ruda Bo BpeMsl IIPOKJIAKU U Imociie Hee. OrpaHnde-
HHUEe Ha MUHUMAJIbHBINA paanyc M3ruba BO BpeMs MPOKIAIKU BBHI3BAHO TEM, UTO 3TOT
mnpoliecc OOBIYHO CBSI3aH C IIPOTITUBAaHMEM Ka0eJIsT 3a oOnIuH M3 KOHILIOB. Ilpu Haamaun
YCUJIUSI PaCTSDKCHMSI Ha MaJIOM pajaudyce ITOBOpOTa Kabeab MOXET OBITh MOBpEXICH
WIN AaXe JONHYTh. MUHUMAaJIbHBIN pagnyc U3ruda mocie MpoKIaaKu OrpaHUIMBacT-

12 Tlepesoyn 3HaueHunit AWG B MUJUIMMETPLI CM. B pasaese 12.3.
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¢Sl TIOTOMY, YTO pe3KKe MOBOPOTHI Kabesiss MOTYT MPUBECTU K YXYIIICHUIO €ro JIEKT-
PHUYECKUX XapaKTePUCTUK. B 3aBHCUMOCTU OT KOHCTPYKIIMM KaGelsl MUHUMAJIbHBIN
paguyc M3ruba Bo BpeMs IMPOKJIAAKM MOXET IO ABYX pa3 MPEeBHIIATh MUHUMAIbHBINA
paauyc M3ruba 1mociie Hee, YTO IO3BOJISIET rapaHTUPOBATh OTCYTCTBHE ITOBPEXIEHMI
O AeMICTBUEM NMHAMUYECKUX HArpy30K. B 11ej10M Kabenn ¢ MEHBITUM JTOIYCTUMBIM
pamgrycoM u3ruba SBISIIOTCS 6oJiee TIPEANOUTUTETLHBIMI, TIOTOMY YTO UMM Jierde Tpo-
XOIUThH TTOBOPOTHI KaOEJBHBIX Tpacc.

MaxkcuManbHOE YCIIHE Ha pacTsDKEeHUE 3amaeT TPeOOBAHMS K YCIOBUSM TTPOKIIAIKU.
Yewnust ipy TIPOTSDKKE, MPEBHIIIAIONIIE 3aaHHbIe TIPOU3BOANTEIIEM B TEXHUUECKHX YC-
JIOBUSIX, MOTYT IPUBECTH K pa3pbIBaM 000J0YKU 1 HAPYIIIEHUSIM CKPYTKHU OTIEIbHBIX T1ap.
MakcumanbHOe YCWINe Ha pacTsDKeHUE YKa3bIBAaeTCs ¢ YUETOM MUHUMAIBHOTO pamuyca
u3rnba Bo BpeMs Ipokiaaku. s kabeneil BHyTpeHHEN MPOKJIAIKM TTPOU3BOAUTEN He
BCeraa MPUBOIAT B TEXHUYECKUX YCIOBUSIX MAaKCHMAaJIbHOE YCHIIME Ha PACTSDKEHHE. DTO
03HAYAeT, YTO Kabesh BBIICPKIBACT BCE YCWIINS TIPU TIPOKITAKE PYIHBIM CIIOCOOOM.

Pa6ouwnii TeMITepaTypHBIi IUAIIa30H TOPU30HTAIBHBIX Kabeeil OOBITHO COCTaBIISIET
oT —40...—20 mo +50...+60°C, npokiangKka OCHOBHOM MacChl KOHCTPYKIIMI pa3peliaer-
cs Ipu TeMmriepatypax Beiire 0°C.

3.1.2.7. YnakoBKa ropu3oHTaAbHbIX Kabenen

T'opusoHTaIbHBIE KaOeIM TOCTABISIIOTCS B ABYX PA3IMYHBIX BUJAX YITAKOBKU: B Kap-
TOHHBIX KOpOOKax W Ha Karymkax. [Ipu mocrtaBke B KapTOHHOI KOPOOKE UCTIOJIb3YeT-
cs mHa 305 M (1000 ¢yTtoB), Kabeap HaMaThIBA€TCSI HA BHYTPEHHIOIO KAPTOHHYIO
wi ¢daHepHy0 000uHY (yrmakoBka TuIia reel-in-box) wim xe ¢hopMupyeTcs B BUIE
caMoHecylIeit 00MoTKHU (ynakoBka Tura pull-box). BHelrHuit koHell Kabeass 0OMOTKHI
BBIBOJUTCSI HApYXy 4epe3 y3KYIO M JOCTaTOYHO ITMHHYIO TOPU3OHTAIBHYIO IIeNb WU
TUTACTMACCOBYIO BTYJIKY (B clydyae MIpUMEHEHUsT caMoHecyieir ooMoTku). Ha moBepx-
HOCTb KapTOHHON KOPOOKM HAHOCUTCSI MH(pOpMAIUs O MPEeANPUSITUN-U3TOTOBUTEE,
THTIe Kabess U 3HaYeHNe METKH [UIMHBI BHYTPEHHETo KOoHIa. VIHOTIAa 0OHA TOTIOTHSIeT-
cs1 norotuniom CKC, mit mpuMeHeHus B KOTOPO# npeaHasHayeH kabenb. Kpome 305-
METPOBBIX KOPOOOK JOCTAaTOUYHO PEIKO TIpejiaraeTcsl Takke KOpoOOJYHasi yIakoBKa
npyroit myuHbl (Hampumep, dupma BICC moctasisier 500-meTpoBbie Kopooku). Ko-
poboyHas ToCTaBKa OYeHb MomyysipHa cpenu MoHTaxXHUKOB CKC, Tak Kak KOpoOKuU
JIOBOJIPHO YIOOHBI TIPU XPaHCHWM W TPAHCIIOPTUPOBKE, a TAKKe ITO3BOJISTIOT JIETKO
BBITIOJTHSITH Pa3MOTKY 0e3 IpUMEHEHUSI TOTIOJTHUTEIHHBIX MPUCITOCOOICHMIA.

B kopriryce KopoOKHM BBITTOTHSIETCS OTBEPCTUE, KOTOPOE 00pa3yeT pydKy MU Iepe-
Hocku. Kprilika KOpoOKM He MMeeT KaKUX-JIM0O TOTMOJHUTENbHBIX (PUKCATOPOB B
BUJIe METAJUIMYECKUX CKOOOK, JIUITKON MOJTUMEPHON U OYMaxkHOM JEHThI. DTO 0bec-
TEeYUBAET, B clydae HEOOXOAMMOCTH, JIETKUI TOCTYI K KabeJbHOM KaTyIIKe.

HeoObrunbie penreHust B obaactu ynmakoBku 1000-hyTOBBIX OTPE3KOB UCITOIb3YIOT-
ca komnanueir AESP. Bo-mepBbix, KOpOOKM TMaKyIOTCS TOMApHO B JOIMOJTHUTEIHHYIO
KapTOHHYIO YIaKOBKY, YTO TapaHTHUPYET MOITOJTHUTEIHHYIO 3aIUTy IIPU TPAHCIIOPTH-
poBke. Bo-BTOpBIX, BHYTpEHHSISI KApTOHHAsI 000MHA ITOMellleHa Ha OCH B JIBe KBalIpaT-
HbIe CTep>KHEBble OOKOBUHBI U3 IIACTMACCHI, KOTOPBIE MO3BOJISIIOT BBIMOJHSThL pas-
MOTKY 0€3 KapTOHHOI KOpOOKH.

Kpome kopobok ¢ KabereM CTaHmapTHOM UIMHEL 10 4% 00I1ero KoimdecTa Kabeneit
MOXeT ITOCTaBIISIThCSI HEKOTOPHIMM KaOEeJNbHBIMM 3aBOIaMM B TaK Ha3bIBaeMBIX short
length-kopobKax, TO €CTh B CTAHAAPTHYIO KApTOHHYIO KOPOOKY YKJIabIBa€TCsI 0OMOTKA
Kabesst MeHblel 1TuHbL. Hens30exXHOCTh MOSIBICHUS TAKUX OTPE3KOB 00YCIIOBJIEHA TEX-
HOJIOTUYECKUMU OCOOEHHOCTSIMU TPOU3BOJCTBA (KOHEYHOCTh JUTMHBI 3aTOTOBOK, BO3-
MOXHbBI€ OOPBIBBI, OpaK U T.1.). YrakoBku neisitcst Ha 100- u 200-mMeTpoBhIe, MpUYeM B
100-meTtpoBoit ynakoBke MoxeT ObITh oT 100 mo 199 merpoB kabenst, a B 200-meTpo-



Boit — oT 200 mo 304 M. Iis1 cTuMyssiiuy NpruoOpeTeHrs TaKUX YIIAKOBOK M KOMITEHCa-
MM 3aKa39MKaM HEKOTOPBIX HEYIOOCTB pabOTHI ¢ HUMU UX IIeHa YCTAHOBJICHA Ha YPOB-
He croumoctr 100 1 200 M He3aBUCUMO OT (PAKTHMIECKOTO KOJMYECTBa KadeJs.
Kab6enp Ha kaTymkax mmeer ctaHaaptHyio miuHy 500 m 1000 m (kommanus ITT
Cannon nocrapisteT Takke 2500-¢dyToBBIe, TO eCTh 763-MeTpOBBIE KATyIIKK). B mpuH-
1IUIIe BO3MOXHBI U OosbIue IuHbl (komanus Lucent Technologies mocTaBisieT HeKO-
TOpble BapuaHThl Kabeneit Tuna 1071 Ha Karymikax mamuHoit 1200 u 1500 M), ogHako
macca 1000-meTpoBoii Katymku gocturaeT 50 KT u 6oJjiee, 4To JeIaeT ee HeynoOHOo# mpu
pabote Ha 00beKTe. OCHOBHBIM MPEUMYIIECTBOM KaTYIIIEYHON MOCTABKU SIBJISIETCST HE-
CKOJIbKO MEHbIIIee KOJIMIECTBO OTXONOB. HeBBICOKasl MOIYISIPHOCTh 3TOM YIIaKOBKU
0OBSICHSIETCS] HEYIOOCTBOM TPAHCIIOPTUPOBKYU U CKIIAIICKOTO XPAHEHUSI, a TAKXKe 3aMeT-
HBIMU CJIOXHOCTSIMU Pa3MOTKH 0e3 MCIIONIB30BaHUS CIIEIIUAIBHBIX MIPUCTIOCOOICHMIA.
Katymku u3roraBimBaloTcs U3 IIACTMACCHI, epeBa Win haHepsl.

3.1.2.8. MpoU3BOACTEO rOPU3OHTAALHOrO Kabenn

Bbimyck 4eThIpeXmapHOro rOpu30HTAIBHOTO Ka0esl OCYIIECTBIISIETCSI Ha CIEIUaTU3UPO-
BaHHBIX KaOETbHBIX 3aBOJAX C MCIIOJB30BAHUEM COOTBETCTBYIOLIETO TEXHOJIOTUYECKOTO
obopynosanus. [Tpon3BOACTBO OTHOCUTCS K OOJIACTH BBICOKUX TEXHOJIOTUIM M OTJIMYAETCS
BBICOKO CTEIEHBI0 aBTOMAaTU3allUM, 32 OOCIIYy>KMBAIOIIMM TIEPCOHAIIOM OCTAIOTCS B OC-
HOBHOM TOJIBKO (DYHKIIMM 3apsIIKA CTAHKOB PACXOJHBIMM MaTepuajaMuy 1 Toyhadbprka-
TaMU, CbeéMa TOTOBOW MPOIYKIIMHM, KOHTPOJIS MapaMeTpoB U NepeHanaaku. st obnerye-
HUS IIPOIIEAYPhI MIEpexoia ¢ OJHOIO TUIA Kabessl Ha IPYroii, a TakkKe AJisl 00ecreueHust
BO3MOXHOCTH BEIOOPOYHOTO WJIH CIUIOLITHOTO KOHTPOJISI KAYeCTBA TEXHOJIOTUIECKUI IPO-
11ecc pa3oMBaeTCsl Ha HECKOJIBKO 3TAroB. DTArbl BRITOIHSIOTCS MTOCIEN0BATEILHO Ha CIie-
IMAIM3UPOBAHHBIX CTaHKaX. B nmepedyeHb OCHOBHBIX TEXHOJIOTUYECKUX OIEpaIiiA BXOAUT:

e HaHECEHUE AUIIEKTPUIECKOI 000JOUKU HAa MEAHYIO TIPOBOJIOKY (3TOT MpOliecc
BBITIOJTHSIETCSI CO CKOPOCThIO IMTpuMepHO 20 M/MUH);

e CKpyTKa BUTOW Mapbl M3 NBYX NMpoBoAoB. Kaxmas mapa cKpyuyuBaeTcsl Ha OT-
JIeJIbHOM MapOKPYTWJIBHOM CTaHKE CO CBOMM IIIAaTOM M MOXET CHa0XaTbCsl UH-
JIUBUIYAIBHBIM 9KPAaHOM U3 METAJUIM3UPOBAHHOM IJIEHKU (KOHCTPYKIIUM THUIIA
PiMF);

¢ (opMupoBaHUe cepeYHUKA U3 YETHIPEX BUTHIX Map. B ciaydyae HeoOxomumocTu
OHOBPEMEHHO ¢ (GOPMUPOBAHUEM TeJla CEpACYHUKA Ha HETO CBEPXY HAHOCUTCS
TUIEHOYHBIN 9KpaH C APEHAXHBIM ITPOBOJAHUKOM;

e HaHeCEeHHe dKpaHUPYIOIIeH OIUIETKH Ha cepaedyHMK Kabemst S/STP sBnsercs or-
JIEJIbHOM TEXHOJIOTUYECKOW Omepaireil, KOTopasi BBIMIOJHSIETCS Ha CHEIUAIbHO
TpeHa3HAYEHHOM JIJISI 9TOM 11T MOTOYHOM cTaHKe. M3-3a ero HEBBICOKOM MTPo-
U3BOJIUTEIBHOCTH 110 CPABHEHMIO C OCTATBHBIMU CTAHKAMM OIUIETKA B KOHCTPYK-
musix kinacca HIGHT Screen HaHOCUTCS yKe Ha TUICHOUYHBIN 9KpaH CepACUHUKA;

¢ (opmupoBaHUE BHEIITHEI 000JI0UKM cepaedyHuKa. [Ipoliecc BEITOTHSIETCS C IIOMO-
1IIBI0 9KCTPYyJEpa CO IITHEKOBOM MOAaueil TpaHyIMPOBAHHOTO ToTyhabprkaTa v ero
TOCJIEIOBATENILHBIM PAa30TPEBOM U COBMEINAETCSl ¢ MAapKUPOBKON U MPOBEPKOiA
MPOOUBHOI CTOMKOCTH IO 3JIEKTPUUECKOMY HapsKeHUIo. M3-3a MSATKOCTU Harpe-
TON 00OJIOUKM Ha BBIXOJE SKCTPYIEpa MPUMEHSIETCS CUCTEMA BOJSTHOTO OXJIaXe-
HUS U3 HECKOJIBKUX TIOC/IENOBATEIbHBIX BAHH C IMOCTENIEHHO CHUXAIOIIEHCs TeM-
TepaTypoi, a caM CTaHOK MMeeT Hauboblle rabapuThl U3 BCETO 0OOPYIOBAHMUS;

¢ peska Kabens Ha 305-MeTpoBbIe OTPE3KH ¢ (GOPMUPOBAHUEM CaMOHeCyIleit 00-
MOTKHU WIM HAMOTKON Ha HECYIIYIO KATYIIKy W TOCJEAYIOUIeN YKIAAKoi ee B
KapTOHHYIO KOPOOKY;

e BBIOOpPOYHAs WIM CIUIOLIHAsI MpoBepka mpoaykuuu mo mapamerpam NEXT u
3aTyXaHUS.
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Tabamua 29. TpeboBaHUs K OCTATbHBIM 3JIEKTPUUYECKUM XapaKTePUCTUKAM BUTBHIX I1ap

[Tapamerp 3HaueHUe
BonHoBoe compotuBneHue Ha yactotax 6onee 1 MI'1g 100 = 15% Om
MaxkcuManbHOE CONPOTUBIEHUE MTOCTOSIHHOMY TOKY 19,2 Om

KOPOTKO3aMKHYTO! Ha aJIbHEM KOHIIEe Napbl JUTMHOU
100 m mpu 20°C

HecummeTpust conpoTUBIEHUI TOCTOSTHHOMY TOKY 5%
TPOBOIHUKOB Taphbl

MaxkcuMainbHasi EeMKOCTh JrcOaaHca Taphl Ha 3eMITIO 330 n®
(100 M, 1 xI'm, 20°C)
MuHuMaIbHOE CONMPOTUBRICHUE U3OISIIINT 150 MOM X km

IIPOBOAHUK-IIPOBOJIHUK WJIN IIPOBOAHUK-9KpaH I10
NMOCTOAHHOMY TOKY

[IpobuBHast CTOMKOCTH U3OJISILUK TTPOBOIHUK-TIPOBOTHUK 1 kB, 1 mun

WU TIPOBOIHMK-3KPaH TT0 TTOCTOSTHHOMY HaTIPSTKCHUIO win 2,5 kB, 2 ¢
[IpoOuBHAsT CTOMKOCTD U3OJISIINY ITPOBOIHUK-ITPOBOTHIK 0,7 xB, 1 mun
WY TIPOBOIHUK-9KPaH IO MEPEMEHHOMY HaIPSDKEHUIO wm 1,7 kB, 2 ¢

M3-3a oTHOCUTETBHO HEBBICOKOW MPOU3BOUTEIIBHOCTA 000OPYI0OBaHUS M3TOTOBJIE-
HUE TOPU3OHTAJIBHOTO KaOesl BelleTCsl HeIPEPhIBHO M KPYIVIOCYTOYHO C OCTAaHOBKOM
CTaHKOB TOJIBKO Ha MPOMPWIAKTUKY U MepeHanaaKy. KoHTposb mpoliecca Tpou3BOa-
CTBa BEJIETCSI B OCHOBHOM CPEJICTBAMU aBTOMATHKHU, OOJIBIIMHCTBO pabOYUX 30H JOC-
TYITHO TakXKe ISl BU3YaJIbHOTO KOHTPOJISI OIepaTopa.

3.1.3. MarucTpanbhibii Kabenb

3.1.3.1. KOHCTPYKTHBHbIE 0COOEHHOCTH

MarucrtpaibpHbIi Kabenb IMpeIHa3HauYeH I UCIOJIb30BaHUS B OCHOBHOM B MarucCT-
panbHbIX TogcucteMax CKC s cBg3u MexXay co00i ToMenieHuit KpoccoBhIX. B mo-
CHUCTEME BHEIIHUX MarucTpayieil 00bIMHO OO0JIbINasl 4YacTh MapluIpyTa MPOKJIaabIBaeTCs
TOPU3OHTAIBHO, B MIOJICUCTEME BHYTPEHHUX MarucTpajieil — BepTUKaIbHO. B orpaHu-
YEHHOM 00beMe Kabelu paccMaTpUBaeMOW Pa3HOBUIHOCTU MPUMEHSIIOTCS TakXe B
TOPU3OHTAIBPHON TIOACUCTEME, TIIe OHU COCMUHSIOT KPOCCOBYIO C TOUKON Tepexoja,
KOHCOJMIAIIMOHHON TOYKON WiIX 12-IMOPTOBOM PO3ETKOIA.

OcHOBaHMEM JJIS OTHECEHUS Kabessl K IPYIe MaruCTPaIbHBIX SIBISIETCS] HAJIM -
yue y Hero 0oJiee YeThIpeX BUTHIX Map. B ToM ciiydae, ecii Bce OHU MOMEIAIOTCS
non o0y o00J0UKY, Kabelb Ha3blBaeTCsl MHOromapHbIM. KpoMe MHOTromapHBIX
HEKOTOphle (GUPMBI IIpeJIaraloT Tak Ha3biBaeMble MHOTro31eMeHTHBIe (Multi Unit)
kabenu. OHM OTIMYAIOTCS TEM, UTO KaOEJbHBIM CepAeuyHUK OOpa3yIoT HE OTIeNb-
HbIe BUTHIE MMaphl, a IBYX- WK YeThIpEeXIapHble 3JIeMEHTHI, aHAJIOTUYHBIE 110 KOH-
CTPYKIIMU TOPU3OHTAIHLHOMY Kabenio U CHaOXeHHbIe MHIMBUAYATbHON 3alMTHOMN
000JI0UKOIA.

KoncTpykiust MHOTOIapHOTO Kabesst 3aBUCUT OT ero eMkocTu. [Ipu yucie map no 25
KaKUX-JIMOO JOIMOJTHUTENIbHBIX JIEMEHTOB B COCTaBe KaOEJBHOIO CepleuHuKa He Tpe-
JIycMaTpuBaeTcs. B ciryyae eMKOCTH CBBIIIE 25 map Mmaphl pa3dUBAIOTCS Ha IyYKU 110 25
map B KaXJI0M, COBOKYITHOCTh KOTOPBIX 00pa3yeT KabelbHbIi cepnedHuk (puc. 41). IIpo-
BO/Ia OMHOTO TyYKa CKPEIUISIIOTCSI MOJMITWIEHOBBIMU JIEHTOUKaMU. 7151 yBenmueHust
MPOYHOCTU U YCTOMUYMBOCTU K PA3IMYHBIM MEXaHUYECKUM BO3IECUCTBUSIM B KaueCTBE
OCHOBBI CEepICYHMKA MHOTOZJIEMEHTHOIO Kabessi MOXET NMPUMEHSATHCS LEHTPAJIbHbIN
CTEKJIOTUIACTUKOBBIN MPYTOK. CHAPYXU CEPAECUHUK 3AITUIIACTCS OOLLIEN TUITEKTPUIeC-



Koil obonoukoit. Kpome HeskpaHUPOBAHHBIX
MarucTpajibHBIX Kabeseil B orpaHuYeHHOM KO-
smyectBe npousBogsitest S/UTP-koHcTpykiuu,
Y KOTOPBIX IOJ BHEIIHEU IU3JIEKTPUIECKOU
000JIOUYKOM HAXOMUTCS SKPaH.
AHAJIOTMYHO TOPU3OHTAJILHBIM KaOesssM Ha
000JIOUKY MarucTpaJibHOTO Kabesisi HAaHOCUTCS
MapKUpOBKa, BKITIOUAIOIIAsl B ce0sI TUII, TAHHBIE
10 MaMeTpy MPOBOAHUKOB W MX KOJMYECTBY,
HaMMEHOBAHUE TeCTUpYIoIlel aboparopuu, a
Takke (yTOBbIE WM METPOBBIE METKU JJIMHBI.
C nenpio CHIKeHUST KoadduimeHTa 3aTyxa-
HUSI TIPOBOAHUKU M3TOTABIMBAIOTCS U3 MOHO-
JINTHON MEIHON MPOBOJIOKU. AHAJOTMYHO TO-
PUBOHTAIBHBIM Ka0eIsIM OHM Pa3INyaloTcsl 1Mo
KaTeropusiM OT 3 110 5, IpUYeM MarucTpaJbHble
KOHCTPYKIIUM KaTeropuu 4 BCTpedyaloTcs Ha
MpaKTUKE OYeHb peako. B tabi. 30 mpuBeaeHbI
Jiwamisp caciws  TUTIOBbIE €MKOCTH MaruMCTPaJIbHBIX MHOTOIAp-
HBbIX Kabesell B mapax B 3aBUCMMOCTHU OT KaTe-
ropuu. B HEKOTOPBIX CIydasiX MPUMEHSIIOTCS
U3IENUS C EMKOCTBIO, OTIIMYHOM OT YKa3aHHOU

Puc. 41. MHoromnapHbsle MarucTpajbHble

Kabenu: .
a) 25-mapHbiii KabelTh KaTeropu 5, B Tab6i. 30. Tak, HampuMmep, B KaOeIbHOI cuc-
6) 300-mapHbIi KabeIb KaTeropuu 3 teme [SCS xommanuu ITT Cannon He ucosnb-

3ytotcst maHeu tuna 110 (cM. manee maparpad

3.3.2.1), ¥ MHOTOTIApHBIE KAaOeI1 3TOI (PUPMBI ITOTOMY UMEIOT eMKOCTh 24, 48 1 96 map.

MHoroaeMeHTHBIe Kabeln B OOIIeM ClIydae OTIMYAIOTCS OT MHOTOITAPHBIX aHAJIOTOB

MeHbIIIel eMKOCThI0. Tak, HarpuMep, U3BeCTHBI KOHCTPYKIIMM, KOTOPhIe comepkar ao 24
IBYXITAPHBIX U 10 16 YeThIpeXIMapHBIX JIEMCHTOB.

IToronnast macca 25-

Tadamua 30. TunoBsle eMKOCTH MaruCTPaJIbHBIX Kabeei MIAPHOTO KaOeJIsl KATErOpUM

Kareropus xa6es KonmdecTso mna 5 paBHa oOwryHO 180-
P P 190 Kkr/kM, paboumii mua-
3 25, 50, 75, 100, 200, 300, 600, 900, 1800|  masoH TemmepaTyp cOCTaB-

5 25, 50, 100 jer ot —20 go +60°C.

MarucrtpaybHble Kabeau
TOAPA3NesSIIOTCSl Ha KabeM BHYTPeHHE! 1 BHENTHeN Mpokianku. OCHOBHBIM OTJIMYMEM Ka-
OeJ1si BHELITHEN MPOKIIAIKU SIBJISIETCS] TIPUMEHEHME CHEeIMATbHBIX MEP M KOHCTPYKTUBHBIX
pelleHunIA TI0 3a1uTe KabeJIbHOTO cepieYHMKa OT ToTaaHus B Hero Biaru. Hambosee yacto
3Ta MpobJieMa pelaeTcsi UCIIONIb30BAaHUEM BHEIIHEH MOMATUIIEHOBOM obomouku. Hekoto-
phbIe TUIIHI Tete(OHHBIX KabesIel IMEIOT rejieBoe 3alloIHEHUE BHYTPEHHUX ITYCTOT CEpACYHU-
Ka. JlonoHuTe IbHAS 3a1UTa KaOeIbHOTO CepIeYHIKA OT IMOMaIaHusI BJIard U MEXaHUUECKUX
BO3/ICHICTBUIA BBITIOIHSIETCSI OPOHEN 13 aIIOMUHUEBOM WM CTAIbHOM TOPUPOBAHHOM JICH-
Thl. [IpumMepom MoryT ciyxuth kabemu cepuiit ARMM u ANMW xommanuu Lucent
Technologies. OqHako TOAARISIONIEE OOJIBIITMHCTBO MPOM3BOIMMBIX Kabeneil — Kadenau
BHYTPEHHE! TIPOKIIaaKu. MaructpajibHble KaOeau BHEIIHEN MPOKIIAIKY, YIOBIETBOPSIOIINE
TpeOOBaHUSIM KaTeTOpUU 3 WX BbIIIIE, HE TIOMYYIN IIUPOKOTO PACIIPOCTPAHEHMSI.

3.1.3.2. AneKTPHUECKHE XapaKTePUCTHKHU

B 11e;10M TpebGoBaHUSI K 3JIEKTPUYECKUM XapaKTepPUCTUKAM MarucTpaibHbIX Kabeei co-
OTBETCTBYIOT TPEOOBAHUSIM K DJICKTPUUSCKUM XapaKTEPUCTUKAM TOPU30HTAIBHBIX Kabe-

-oc-oo-ooo-co-cc-oc-ooo-oo-co-oc-oc--



seii. HeoOxomMMo TOJNIBKO MMETh B BUY, YTO MOIITHOCTh HABOIOK OT COCETHMX ITap Ha
OJIKHEM KOHIIe B MHOTOITADHOM OKPYKEHUM MOXKET OBITh BBIIIIE, TIOTOMY YTO ITOA00HBIE
HABOJIKU CYMMUPYIOTCSI. DTUM OOBSICHSIETCSI OTHOCUTEIBLHO OOJIBIINI 0 CPAaBHEHUIO C
TOPU30HTATTLHBIMU KaOeJISIMU YIASTbHBIN BeC KOHCTPYKIINIM, XapaKTePUCTUKH TTEPEXOTHO-
TO 3aTyXaHUs KOTOPBIX M3HAYATHHO CEPTUMHUITMPOBAINCH TI0 KPUTEPUIO CYMMapHOI MOIIT-
HocTtu (Power Sum).

M3 mpupoasl BOSHUKHOBEHUSI TIEPEXOIHBIX TIOMEX CIIEAYET, YTO HAMOOIbIINI BKJIA
B YPOBEHb HABOJIOK Ha OJIMDKHEM KOHIIE BHOCSIT Iaphl, HAXOASIIMECS B CAaMOIl HEIOC-
PEICTBEHHON OJIM30CTHM OT IIENH, IMOJABEepXeHHOU BiusHUIO. [lapbl, Haxomsecs: B
JIPYTUX CBSI3KaxX, MPAKTUIECKU HE MOTYT U3MEHUTh OOIIUI YPOBeHb HaBOAOK. I1oaTO-
My, €CJIM MarucCTpaJbHBII MHOTOTIAPHBIN Kabelb 00CIy:KMBaeT HECKOJIbKO TPIIIOXKE-
HUM, PEKOMEHAYETCSI pa3HOCUTh UX CUTHAIBI IO pa3HbIM CBsI3KaM. I1pu ucmoiab3oBa-
HUW JUISI OpTaHU3alIMY MaTUCTPAJIbHBIX TPAKTOB MHOTO3JIEMEHTHBIX KOHCTPYKIIMI pa3-
HOC TIPUJIOXKEHUI TTPOUCXOAUT aBTOMATUIECKU.

BeposiTHOCTD TTPOKITAIKM MaruCTPaIbHOTO KabeIsl psiioM ¢ KabeIssMy CUTOBBIX JIeK-
TPUYECKUX IIeTIeH BhIIIe, YeM IJIS TOPU30HTAIBHBIX Kabeneit. [Toatomy cranmapt TIE/
EIA-568-A ompenensier ik HUX ITOBBIIIEHHBIE TPeOOBaHUSI K IPOOMBHOMY HaIIpsDKe-
HUIO TUAJIEKTPUKA MPOBOAHUK-TIPOBOIHUK WU TTPOBOTHUK-3KPaH — 3 ¢ JJIST TIOCTO-
STHHOTO HarmpskeHus 5 KB. YcimoBust tecTupoBaHUs 3JIEKTPUUYECKUX XapaKTEPUCTUK
MAaruCTPaJIbHBIX M TOPU3OHTAIBHBIX KaOesIeil U UCIIOb3yeMbIe JIJISI 9TOTO U3MEPUTEIb-
HbIe TIPUOOPHI HE OTIUYAIOTCS APYT OT JApyra.

3.1.3.3. MexaHHuecKHe XapaKTepUCTUKH
TpeboBaHUs CTaHIAPTOB K MEXaHUYECKIM XapaKTepUCTUKAM MaTUCTPaIbHOTO Kabess
npuBeaeHs! B Taba. 31. [lepBrle ABa mapaMeTpa ONpeAessIoT TeOMETPUYECKUE pa3Me-
pBl IpoBozioB. VX HecobmioneHune BeneT K HecoBMecTUMocTu ¢ IDC-pa3zbeMaMu KOM-
MYTallMOHHOTO 00OPYAOBAaHUS B KPOCCOBBIX.

Buemauit nuamerp
MAarvcTpaltbHbIX Kabeneir Tabmuua 31. TpeOoBaHUs K MEXaHUYECKMM XapPAKTEPUCTUKAM Ma-

mocturaeT 20 MM ¥ 60- TUCTPAJIbHBIX Kabeeil

nee. MakcuManbHoe ycH- o Haga e : dezppeyz

JINC Ha pacCTsS2KECHUE, KO- R T e e S N LT e ek B e P TR
TOPOE BBIICPXKUBAIOT Ma- ;'J;m;mﬁi“w&mlﬁﬁwumwh B s,
TUCTPAJTIbHBIE KAOEIW, — & Temmmsjst ppeanedt govsssnsn fa EXBCHER S8

BEChbMaA 3HAUMTEIBHOE W :rrrdiiching sfing sk hHC e ELe o vk UFE P L LA

[IPUBOIUTCS IPOU3BOMM- *AHIFAMELRARTH D S5 A, .
TeJleM B MACIOPTHBIX ;- li-i&d. R LI G
Sl ERI 5 BREITIL SHUAETITAR

JaHHBbIX.
3.1.4. Apyrue aneKkTpuueckue KabenbHblie uapenua CKC

3.1.4.1. Ka6eAnb AAfA WUHYPOB

Kabenp nns 1miHypoB, Kak 3TO CleayeT U3 ero Ha3BaHUs, MpeqHa3HaYeH JISI U3TOTOB-
JICHUST U3 HETO KOMMYTAIIMOHHBIX M OKOHEYHBIX ITHYPOB. OH COAEPKUT B OOJIBIINH-
CTBE CJIyJaeB 4ETBIPE BUTHIE NAPBI'4 | TI0 KOHCTPYKIIMK OYEHb ITOXOX HA TOPU30OHTANb-
HbII Kabenb. OCHOBHBIC OTJIMYMS MEXIY STUMU Pa3HOBUIHOCTSIMU KaOEJIbHBIX U3JIe-
JIUA COCTOSIT B TOM, YTO B KabeJe ISl IIIHYPOB:

13 TTepeBon 3Hauennit AWG B MWIIMMETPHI CM. B paszeie 12.3.
14 Ha priHKe B OrpaHM4eHHOM 00beMe JOCTYITHEI TAKXKE JIBYX- M TpeXIIapHbIe BAPMAHTHI Kabeeii
JUISL ITHYPOB, MCIIOJIb3yeMEIE TIABHEIM 00pa3oM Ul ob6ecredeHus (GPyHKIMOHUPOBAHUS TEIIE-

(hOHHBIX MPUITOKEHMUIA.



e I TIpUAAHUS YCTOMYMBOCTH K MHOTOKPATHBIM M3TMOAM U TIPOIUICHUS CpoKa
9KCIUTyaTalluy IIPOBOTHUKY U3TOTABIMBAIOTCS U3 CEMU TOHKUX MTEPEBUTHIX MEJI-
HBIX IIPOBOJIOK AMAMETPOM IpuMepHo 1o 0,2 MM kaxnag (Stranded)!d ; B oreue-
CTBEHHON TEXHUYECKOU JIuTepaType A 0003HAYEHUST TAKOTO BUIA MIPOBOIHU-
KOB MCITOJIb3YETCSI TEPMUH «MHOTOITPOBOJIOYHAS! KOHCTPYKITUSI»;

*  U3OJIAIIMOHHAsI 00010YKa MPOBOAHMKA UMEET HECKOJIBKO OOJIBIIYIO TI0 CpaBHE-
HUIO C TOPU3OHTAJIBHBIM KabesieM ToinuHy (okoiso 0,25 MMm);

e IS M3TOTOBJIEHMSI BHEITHEN 0OOJOYKM BBIOMPAETCS MaTepuajl C MOBBIIIEHHOM
TUOKOCTHIO.

OTMeTuM, 4YTO JJIsI MCIIOJIb30BaHUSI B KabeiabHO# cucteMe SMART u3pausbcKoit
komnanuu RiT Technologies mpeaHasHaueH Kabesb IS IITHYPOB C AEBSITHIM JOTIOJTHU-
TeJLHBIM TIPOBOJHUKOM. DTOT IMPOBOIHUK nMeeT nuameTp 0,4 MM (26 AWG), pacmo-
JlaraeTcsl 0 ocH Kabesist, BBITIOJIHSSI (DYHKIIMA OCHOBHI €TO CepACUYHMKA, M TIPUMEHS -
€TCs1 IJIs TIepe/iauyrd CUTHAJIOB, UCITOJIb3YyEMbIX KaOeIbHbIM CKaHepOM cucTteMbl PatchView
IIJIST TIOCTPOEHUS 0a3bl MTaHHBIX YCTAHOBJICHHBIX COCTUHEHMUIA.

DJIeKTPUYECKHE XapaKTePUCTUKU Kabesisl JUIsl ITHYPOB U TOPU3OHTAIBLHOTO KabeJst
MPaKTUYECKU COBMANAIOT, 32 MCKIIIOUEHUEM 3aTyXaHusl, TaK Kak JUIsl MepBOro OHO
SIBJISIETCSI TIPUHIIUIINAIBHO 00jiee BBICOKMM M3-3a KOHCTPYKIIMM TOKOIIPOBOMSIICH
xuel. Ctanmapt TIE/EIA-568-A onpenensieT, 4TO MAaKCUMAJIBHO TOIIYCTUMOE ITOTOH-
HOE 3aTyxaHue KaOeJs IS ITHYPOB MOXeT ObITh Ha 20% BBIIIE, YeM 3aTyXaHUe TOpH-
3oHTaIbHOTO Kabesst. Hopmel ISO/TEC 11801 Ha 3aTyxaHue SIBISIIOTCS MeHEee XKeCTKH-
MU. DTOT CTAaHAAPT OOMYCKaeT yBeauuyeHue KoadduilmeHTa 3aTyxaHusl Kabesst ISt
mHYpoB Ha 50% 10 cpaBHEHUIO ¢ TOPU3OHTAIBHBIM KabemeM (Tabir. 32). HecMmotps Ha
TO 4TO JJIMHA COEIMHUTEIBHOTO IIHYpa Ha TIpaKTUKe He mpeBbiinaer 10 M, u3 coobpa-
XEeHUI yHU(DUKAIMU ¢ OOBIYHBIMUA TOPU3OHTATBHBIMU KaOeIsIMU XapaKTepUCTUKH 3a-
TyXaHUsSI HOPMUPYIOTCSI MPUMEHUTENbHO K uinHe 100 M.

Tadauua 32. MakcMMaJIbHO JOIYCTUMOE 3aTy- MexaHirieckue XapakTepUCTUKN KaOels
XaHue Kabeeil sl LHYpoB Ka- VIS IIHYPOB 1 FOPU3OHTATBHOIO Kabess TaK-
teropuit 3, 4 u 5 npu 20°C mo XK€ IMPAKTUYECKU COBIIANAIOT APYT C IPYIOM,
TIE/EIA-568-Au ISO/IEC 11801 33 pcximoueHMeM TOTO, YTO MHHUMAJIBHO

JIOTTYCTUMBIN PaflyC M3rMba ¢ Y4EeTOM TH-

MMUYHBIX YCJIOBUI 9KCIUTyaTallud YMEHbIIEH

10 20...25 mM. Hanbornee onTuMaibHBIM pas-

MEpOM JMaMeTpa M3OJISIIIUU TTPOBOTHUKOB

KabeJIsT IS IITHYPOB JUTST YCTAHOBKY Ha HETO

BWIKU 8-KOHTAKTHOTO MOMIYJIBHOTO pa3bheMa

siByIsieTcs auaras3oH 0,8-1 M.

Kabenb paccMaTpuBaeMoii TpymIibl Mpo-
u3BonutTcs B akpaHupoBaHHoM (S/UTP u
S/STP)u HesKpaHMPOBAaHHOM BapUaHTaXx.
IIBeToBass MapKMpOBKa MPOBOTHUKOB (CM.
nanee maparpad 3.1.5) momxHa COOTBETCTBOBAThH 1IBETOBOM MapKMPOBKE TOPU30HTAIILHO-
ro KabeJsi, XOTS Y aMepUKaHCKMX TpousBoauTesiell (Hanmpumep, Quabbin Wire & Cable)
BCTPEYAIOTCS IPYTrUe BapuaHThl KONMPOBKYU. Ha BHEIIHIOI 0060JI04KY HAHOCSTCS IIPAKTU-
YECKU TaKue Ke MapKUPYIOIIe U UIeHTUGhUIUPYIOTNE HAAMKCH, & TAKXKE METKU JITTUHBL.

CrnenyeT NOMIepKHYTb, YTO M3TOTOBJIEHHbIE M3 KaOessl pacCMaTPpUBAEMO TPYIITIBI IITHYPhI
HCITONIB3YIOTCST B KPOCCOBBIX M PAOOYMX TTOMEIIEHUSIX TT0JIb30BaTelIeil, KOTOPhIe HE OTHO-
csares K kinaccy Plenum-mosocreit. Ha ocHoBaHMM 3TOTO OCHOBHAsI Macca Kabeneul st
IIIHYPOB HE MPOM3BOIUTCSI B BApMAHTAX C HETOPIOUE M MAJIOABIMHOM OOOJIOUKOI.

i

15 B HEKOTOPHIX 3apyOEXHBIX MyOIUKAIMAX JAHHBIA (HaKT MOTIEPKUBAETC TEM, YTO IUAMETD
MPOBOJIHMKA yKa3bIBaeTcs B cienytoueit popme: AWG24/7 wiiu AWG24/7%0,2.

....................................m



3.1.4.2. NpoBoA AAA NEepeMblueK
IpoBox IS TepeMbIdeK, I KPOCCUPOBOYHEII IIPOBO/ 0 , B GOJIBIIMHCTBE CIIy4a€eB IIPe-
CTaBJIsIET COOOI OTHY HEIKPAaHUPOBAHHYIO BUTYIO Mapy Kareropuu 3 6e3 BHEIIHEH 3allnT-
HoI 060mouky. [IpOBOTHIKI M3rOTABIMBAIOTCST N3 MOHOJIUTHON MEITHOU IIPOBOJIOKH JTH-
ametrpoM 0,51 MM ¢ u30JSILIMENH M3 TMOMMBUHWIXJIOpUAA. OIUH MPOBOJA MEPEMBIUKU T10
crannapty TIA/EIA-568A moiokeH OBITH GeJIOTO I[BeTa, BTOPOM OKpAIIMBACTCS CILTOIII-
HBIM I[BETOM, YaIlle BCEr0 CMHUM Wi KpacHbIM. OCHOBHBIM Ha3HAYEHMEM IIPOBOJA SIB-
JISIETCSI €T0 MCITOJIb30BAHME HA KOMMYTAIIMOHHBIX TTAHENsIX TUIMA 66 ¢ KOHTAKTaMU TUTIA
IDC 66. B HEKOTODBIX CIIy4asix C ero IOMOIIBIO BBIIOJTHSCTCS pa3BOAKA IAHEJIEH THIa
110. CranmapTHast yrakoBKa JIByXIIapHOTO KPOCCUPOBOYHOTO IpoBoja arHoit 305 m (1000
dyroB) mwmm 201 M (660 dyTOB) TIpenCTaBIsIeT COOOM KATYIIKY TUAMETPOM OKOJIO 15 cM.
Hapsiny ¢ omHOITapHEIM KPOCCUPOBOYHBIM TIPOBOIOM CYIIECTBYIOT TaKXKe ABYXIap-
HBI{, TPEXMAapHBIN U YeTHIpeXMapHbIil ero BapuaHThl. PopMUpOBaHUE CTPYKTYPHI Ta-
KOTO TIPOBOJA IIPOU3BOIUTCSI CKPYTKOW €ro BUTHIX Map APYT ¢ ApyroM. B mociennee
BpeMsI HEKOTOPBIE ITPOU3BOIUTENN HaYaId U3TOTABIMBATh IIPOBOX AJISI TIEPEMBIUEK C
2, 3 u 4 mapamMu B OOUIEH 3aIIMTHON OOOJIOYKE, KOTOPBIA MO CBOE KOHCTPYKIIUU
dakTrIecKH TpecTaBIsieT COO00M KIIAaCCHISCKUI TOPU3OHTAIBHEBIN Kabens. [1o MHe-
HUIO pa3paboTINKOB, TaKas 00OJOYKA TIOMOTAeT COXPAHUTH CTPYKTYPY BUTKOB TIap
MeXIy KOHTaKTaMU KOMMYTAallUOHHO TTaHEJIH, M IO03TOMY IepeMbIUKa, U3TOTOBJICH-
Hasl U3 TAKOTO MPOBOJA, MOXET 00eCIIeYnBaTh XapaKTePUCTUKY KaTeTopuu 4 1 gaxe 5.
IIBeToBasi KOMMPOBKA MPOBOJHUKOB MHOTOIIAPHBIX IIPOBOJOB MTOJHOCTHIO COOTBET-
CTBYeT NIPUHIINIIAM, UCTIOIB3YEMbIM TSI MAaPKUPOBKY ITPOBOTHUKOB TOPU30HTAIEHO-
ro kabens, 1 paccMOTpeHa jnayiee B naparpace 3.1.5.

3.1.4.3. Kabenb AN NPOKAAAKHK NOA KOBPOM

OcHOBHas Macca TOPU3OHTAIBHBIX Kabeleil MpOoKIaabIBaeTCsl 10 MHGOPMALMOHHBIX
PO3eTOK B KabeJbHBIX Kopobax, mof (HaIbIlnoIoM U 3a (albIIIOTOIKOM C IIOMOIIBIO
COOTBETCTBYIOLUX TEXHUYECKUX CPENCTB (B IEKOPATUBHBIX KOJIOHHAX, HAMIOJBHBIX U
TIOATIONIBHBIX KOpo0ax u T.I. — cM. nanee maparpad 5.2.4). Ha npaktuke uHoraa BcTpe-
YaloTcs ciyyau, KOTAA B CUITY KaKUX-JTUOO 0OCTOSITEILCTB IPUMEHEHUE TIEPEUNCIICH-
HBIX BBIILIE PEIIEHUI HEBO3MOXHO WUJIU Hellelecoo0pa3Ho. B naHHO# cutyauu equH-
CTBEHHOI BO3MOXHOCTBIO ITPOBENECHUST KabesIsl 10 pabovyero MecTa SIBJISIETCS] IPOKJIA -
Ka 110 IOJy.

W3BecTHBI TPU OCHOBHBIX CITOCO0A PEILEHUs TaHHOM 3a1ayy: UCIIONIb30BaHUE TO/I-
TIOJIBHBIX KaHAJIOB, HAMIOJIBHBIX KOPOOOB U crelManbHbIX Kabeneii. [loqnonbHble Ka-
HaJIBI OTHOCSITCS K OOJIACTU CTPOUTEIBHBIX PEIICHUI U MPEeAyCMaTPUBAIOTCS €Ille Ha
APXUTEKTYPHOU CTaAuU TPOEKTUPOBaHUS (CM. pasnen §8.2), HamoJIbHBIe Kopoba pac-
CMOTpPEHHI B pazfene 5.2. 31ech OCTAHOBUMCS TOJBKO Ha CHELMAIbHBIX KaOemsix ISt
HAIOJIbHOW NPOKJIAAKU, KOTOPBIE IIPOKJIAABIBAIOTCS 0€3 UCII0Ib30BaHMS JOIIOTHUTEb-
HBIX 3AIUUTHBIX TEXHUYECKUX CPEACTB.

XapakTepHOW 4yepToil Kabeyieil UIs1 HAIOJBbHOU IPOKJIANKU, WIM [UIS1 NPOKIIAAKU
non koBpoM (undercarpet cable), 6e3 MCIOJB30BAHUS TOMOJHUTEIBHBIX 3aIIUTHBIX
5JIEMEHTOB SIBJISIETCS IUTOCKAsl KOHCTPYKIIMS JUISI MAKCUMAJIBHOTO PACIIPENEITICHUS 1aB-
JIEHUSI 110 TTOBEPXHOCTU U3IAETUs. DTO AJOCTUTAETCS 3a CUET MCIIOIb30BAHUSI OOKOBBIX
«KPBUTBEB» TpaNelMeBUIHON B CeYeHUU (OPMBI, NMPUMBIKAIOIMINX CBOUM OOJBIIAM
OCHOBaHHEM K BHellIHel oboouke (puc. 42). MakcumaiabHasl TOJIIIMHA 3TUX KPbUIbEB
BhIOpaHa paBHOU BHeEIIHEMY nuaMmeTpy kabens. Hanuuue maHHOro 2jieMeHTa KOHCT-
pyKIIMK obJieryaeT TakKe KpeTleHue Kabessl K oIy ¢ IOMOIbI0 CKOOOK WJIN JIUITKOMN
JIEHTBI M YCTPaHSET 3aKPYYMBAaHUE B MPOLIECCE MPOKIATKU.

16 s 1ItMPOKOTO Kpyra CIeNUaNiCTOB 110 TeJe(OHHOM CBI3M 3TO M3/Ie/IMe U3BECTHO IO Xap-
TOHHBIM HAMMEHOBAHUEM «KPOCCUPOBKa».



OO0111e mpaBuiIa Uc-
TOJIb30BaHUST Kabemei
paccMaTpuBaeMoro
BHIIa COOTBETCTBYIOT pe-

Puc. 42. KaGenpb 1151 TPOKIIANKU MOA KOBPOM IIEHUAM, IIPpUMEHSIE-

MBIM TIpU TIPOKJIANKE

OOBIYHBIX TOPU30HTAIBHBIX Kabesneil. HekoTopble MomoTHUTE IbHbIE OTpaHUYEHUS TIPUBE-

nensl B cranpaptre TIA/EIA-568A. CormacHO 3TOMY HOPMATHBHOMY JTOKYMEHTY, KaOeau

JUTST TIPOKJIANIKW TIOJ KOBPOM HE JIOJDKHBI MCTIOJB30BaThCS BO BJIAXKHBIX TOMEIIEHMSIX,

TTO/IBEPTaThCsT BO3NMENCTBUIO arpeCCUBHBIX KUIKOCTEW M MPOKIIAABIBATHCS MMApAUIETIbHO

CHJIOBOM IIPOBOAKE Ha paccrosHuu Ommke 152 MM (6 mroiimos). Ilpu mepecedeHun c
CUJIOBBIM ITPOBOZIOM MH(MOPMAIIMOHHBIN KabesIh TOJKeH MPOXOIUThH CBEPXY.

Kabenmu nnst mpokmnmamku Iof

TaﬁJmua 33. Kabemu CKC JUIA ITPOKJIAIKU 11O KOBPpOM KOBPOM MOTYT UMETh KaTeTOpUIO

Dupma- Hanmenopanne|Kateropus | Ynaxkoska, M 3 u 5, KpaTKuii repedeHb HEKO-

HM3rOTOBUTETD TOPBIX HUX THUIIOB INIPUBCACH B

Hubbell DCTP04200 3 61 Ta61. 33.

AMP gg;g;’g: g zg% B cBs131 ¢ HEOOIBIIOM JIMHOMI

PCnet 6550498 3 51 KaOeJIbHBIX TPacc MOl KOBPOBBIM
65304-98 3 61 TMOKPBITUEM CTaHAapTHas yIa-

KOBKa MeEET CYIIECTBEHHO MEHb-
LIYIO [UIMHY U coaepXuT oobraHo 200-250 dbytoB (61-76 M) Takoro kabeJs.

3.1.4.4.Topu3oHTanbHble KabeAu ¢ rpaHUYHOM YacToToM cBbiwe 100 My,

B Hacrosiiee BpeMst Ha peiHKe KoMroHeHTOB CKC mpemiaraercst psii TUIIOB Cepuii-

HBIX TOPU30HTAJIBHBIX Ka0eJel, XapaKTepUCTUKU KOTOPBIX CYIIECTBEHHO MPEBBIIIAIOT

TpeOOBaHUS CTAaHAAPTOB Kateropuu 5. OOIIUMU YepTaMy HEIKPaHUPOBAHHBIX KOHCT-

PYKIIMI paccMaTpuBaeMOil TPYIIIIHI SIBJISIETCS] TO, UTO:

¢ BCE OHU O0ecreuynBaloT nosydeHue BendrHbl napamerpa ACR mnopsinka 10 n1b
Ha vactoTtax npumepHo 150-200 MI'm u maxe Gosiee, TO €CTb COOTBETCTBYIOT
XapaKTEePUCTUKAM Ka0elIsT MepCIeKTUBHOM KaTeropuu 6 9acTo ¢ OIpeaeIeHHBIM
3a1acom;
¢ yBeiauueHue napamerpa ACR HOCTUTHYTO TJIaBHBIM 00pa3oM 3a CYET yJIydlle-
Hus nmapamerpa NEXT (#a 10 n1b u Goiee), XoTsl ompemeeHHasT HOJISI MOXKET
OBITh OOecIieueHa YMEHbBIIIEHMEM TIOTOHHOTO 3aTyxaHus. [1pu aToM paHee ObLIH
pacnpocTpaHeHbl KOHCTPYKIIUU, KOTOPbIE UMEJU 3aTyXaHue, PABHOE 3aTyXaHUIO
kabeseit kateropuu 5. B mociennee BpeMs Bce 0oJibliiee pacipoCTpaHEHUE IM0-
JIy4aloT Kabeau ¢ 3aMEeTHO JYYIIMMU XapaKTepUCTUKAMU 10 3aTyXaHUIO;

¢ XapaKTepUCTUKM Kabejieli HOpMUPYIOTCS 10 JacToT mnopsaka 350-550 MI'n u3
coo0paXeHUi MCTIOIb30BaHUS UX JUISI TIepeJauyd CUTHAJIOB OJJHOHAIPABICHHBIX
MIPWIOXEHUM, Ol KOTOPBIMU Ha MPAKTUKE B MOJABIISIONIEM OOJBITUHCTBE CIIy-
YaeB MOHUMAETCsI MHOTOKaHaIbHOE 2(UpHOE U KabeJbHOE TeJIeBUACHUE.

IIpu 5TOM TOCTATOYHO YETKO MPOCIEXKUBAETCS IEJICHUE PACCMATPUBAEMbIX KOHCT-
PYKIMI Ha [IBa MOJKJIAacca C TPAHUYHBIMU 4YaCTOTaMU HOPMUPOBKU TMapaMeTpoB 350 u
550-600 MTI'11 coOoTBETCTBEHHO. MOJeNu «MJIAAIIEro» IMOIKIacca 4acTO OTIMYAIOTCS
OT OOBIYHBIX KabeJell KaTeropuu 5 TOJbKO HECKOJIBKO JIYYIIMMM 3HAaUYE€HUSIMU T1apa-
metpa NEXT u PS-NEXT, Torma kak BRICOKOYACTOTHBIE M3/CJINS UMEIOT, Hapsay C
YIJIy4IIEHHBIMU XapaKTePUCTUKAMU MIEPEXOTHOTO 3aTyXaHUsI, TAKXKE 3aMETHO MEHbIIIEe
TIOTOHHOE 3aTyXaHUeE.

Kpatkuit mepeuenn Tumnos kadeneit UTP ¢ ynydiieHHbIMY XapaKTepUCTUKAMU TIPU-
BeleHa B Tabm. 34.
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Ta6muua 34. I'opuzonranbusie kadenu UTP ¢ rpannuHoit yactoroit cpbie 100 My
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ITpumeuanne. BennmanHbl f BCEX MPENCTaBIEHHBIX B Tabiuile Kabenael MOJIydeHbl pacyeTHBIM
IyTeM IO XapaKTepI/ICTI/IKaM 3aTyXaHUs U TIEPEXOHOTO 3aTyXaHUsl, TPUBEIEHHBIM B (PUPMEHHBIX
MaTepuaax.

J71s1 yMeHbIIIEeHUsI 3aTyXaHUsI IPUMEHSETCS] YBEJIMYEHUE TUaMeTpa MEIHOW XKWJIbI
npoBogHUKa A0 0,55 MM NPOTUB TUIOBBIX [UISI BUTOH Maphl KaTeropuu 5 3HaYeHUU
0,51-0,53 MM ¥ UCIIONB30BaHUE U3OJSILIMOHHBIX TOKPBITHUH C YMEHBIICHHBIMU OH-
5JIEKTPUYECKUMU MTOTEPSIMU, B YACTHOCTU U3 BCIIEHEHHBIX MaTepHaloB. DTUM, KCTa-
TH, OOBSICHSIETCS HECKOJIBKO OOJIbIINE ITOTOHHASI Macca M BHEIIHUI JUAaMETp 110 CpaB-
HEHMIO ¢ KabenxsiMu Kateropuu 5 (cM. Tabi. 24).

Pa6otel no yeenmnuenuto napamerpa NEXT Bemytcst B ABYX
HanpasieHusx. [IepBoe 13 HIX OCHOBaHO HA COXpPAaHEHUU CTPYK- @%}7
TYpBI CepACYHMKA B TIPOIeCCe MPOKIAIKUA U DKCIUTyaTallud 3a
CYeT BBEJICHUS B COCTaB KaOEIbHOTO CepIeYHIKA TOMOTHUTEIb-
HOTO 3JIEMEHTa, BBIIOTHSIONIEro (GYHKIIMM €T0 CHJIOBOI OCHO-
BBI. B KauecTBe Takoro sieMeHTa MOXET OBITh WCITOB30BaH
LIEHTPAJIbHBINA JIACTUKOBBIN MPYTOK (Kabenb tumna 1711A dbup-
MbI Belden) v nomaTiieHOBBIN NPOMUIMPOBAHHBIA 2IEMEHT
(ceraparop) tuna C? (Central Crosstalk Cancellation) B ¢popme
YeThIPEXIY4eBON 3BE€3[bl B IMOMEPEYHOM ceueHUM (Kabemnb /< >\
LANMark konuepna Alkatel u 7812A xommanuu Belden),
puc. 43. TlocneaHuii 3a cUeT YKJIQAKU KaXIOi Mapbl B UHIUBU-
IyaJbHBIN a3 JOMOTHUTEIBHO PA3HOCUT UX IPYT OT APYyTa, 9To
COITPOBOK/IAETCS 3aMEeTHBIM yBemueHueM napamerpa NEXT u,
cootBercTBeHHO, ACR (3TO XOpOIII0 BUIHO M3 JAaHHBIX TaOJI.
34). Bropoe HampapjieHHMEe OCHOBAaHO Ha IOAJEPKaHUU BBICO-
KOl TOYHOCTH OaTaHCUPOBKY BUTHIX Tap, TO €CTh Illara CKpyT-
ku. B aToit obiactu u3BeCTHHI cienytolye noaxoasl. Komma-
Hum Lucent Technologies 1 NEK/CDT ucnonb3yioT TIIaTeb- ~—

HBIl KOHTpPOJIb Ilara CBMBKU IIPOBOJXHUKOB BO BPeMSI  pyc, 43, KoncrpyKuus
WU3TOTOBJIEHUS Ka0eJisi B COYETAHUU C HEKOTOPBIM €r0 YMEHb- FOPU3OHTAIBHOTO
IIIEHUEM IT0 CPAaBHEHMIO C KOHCTPYKIIMSIMM Kateropuu 5. Kom- — Kabesst ¢ HeHTpalIbHBIM
maareit NEK/CDT IoImoTHUTETHHO MCIIOIB3YeTCsI CKPYTKA OT- cenapaTopoM
JIEIBHBIX T1ap B CepACYHUKE, YTO Takxke crnocodbctByeT pocTy BemuuHbl NEXT. Tloaxon
BTOpOro Twma TpoasuraeT ¢upma Belden, koTopasi mpuMeHsIeT CKIEWKY MPOBOIHUKOB
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mapbl. DTO TApaHTUPYET OUYEHDb BBHICOKYIO CTOMKOCTD Kabesisl K pa3IMyHOro pojia n3rudam
C MJIbIM PagUyCcOM, OMHAKO B OIPENENIEHHON CTENEHU YCJIOXHSET €r0 Pa3lesKy B OKO-
HEYHBIX PO3ETKaX M Ha KpOoccoBOi maHenu. M3 cooOpaxeHWil COXpaHEHUs CTPYKTYPhI
cepIeyHrKa BO BpeMsT IIPOKIIAJKU ITOCTaBKa Kabellelt paccMaTpUBaeMOToO BHIA BBITTOJTHSI-
€TCSl B OCHOBHOM Ha KaTyIlIKax.

OmnpenenenHsbiii BEIUTpHII 1o BennunHe PS-NEXT obecrieunBaeTcs 3a cueT pa3HoO-
ca OTHEJIbHBIX BUTHIX Map IPYT OT Apyra. DTO JOCTUTAETCS MyTEM OTKa3a OT TPaauli-
OHHOM KpYIJIOW BHEIIHEW 000JI0YKY U IPUMEHEHUST 000JI0UKHU € OJIM3KON K OBATHHOMN
¢opMoOii TIOTIEpPeYHOro ceueHMs (TaK Ha3bIBaeMbIi TTIOCKMI Kabenb), puc. 44. Ilpu-
MepaMU KOHCTPYKIMI Takoro Buaa spistorcs Kadenu MediaTwist komnanuu Belden
u 9C6R4 xommanuu Siemon [46].

CTpyKTypHbIE BO3BpAaTHBIE TOTEPU
MUHUMU3UPYIOTCST y>KECTOUEHUEM JO-
IyCKOB Ha BO3MOXHBIE (IYKTyalluu
AaMeTpa XWIbl, a TaKXe SKCUEHTPU-
CUTET XWIbI U U30JISIITMOHHON 000J10Y-
K1 (10 +1% TpOTUB TUIOBLIX +3% ISt

Puc. 44. TTnockuii ka6enb Tuma MediaTwist KOHCTPYKIIMI KaTETOPUH 5).
xommatuy Belden JlanpHeliIee yBeIudeHue pabodrx da-
CTOT TOPU30HTAJIBHBIX Kabesieit 0ObIYHBIX
CKC 6e3 nHauBHIyaTbHON MTOAOOPKM ITapaMeTPOB OTAEIBHBIX Map C BO3MOXHOCTBIO MX
WCTIOJIb30BAHUSI ISl CeTeil Tepenayn JaHHbBIX (To ecThb Mo kputepuio ACR=10 ab), mo
MHEHHIO MHOTHX CIEITUAIMCTOB, TP COBPEMEHHOM YPOBHE TEXHUKHU BO3MOXHO TOJHKO
Ha SKpaHUPOBAHHBIX KOHCTPYKITHUSIX.

IIpumeneHue skpaHupoBaHHBIX Kabeneil S/STP 1mo3BoJsieT cylliecTBEHHO YBETUIUTh
BEPXHIOI TPAaHMYHYIO 4acToTy. Tak, MHOTHE KaOeJbHbIC 3aBOJbI CEPUIHO BBIMYCKAIOT
KabeIm yKa3aHHOTO BHIIA, XapaKTEPUCTUKN KOTOPHIX HOPMUPYIOTCSI Ha YACTOTaX BIUIOTH
1m0 1,0 m gaxe go 1,2 I'Ti. OcHOBHOI 00JIACTHI0 UX MPUMEHEHUS] CUMTAIOTCSI CUCTEMBbI
SOHO, nepemgaua CUTHAJIOB MPWIOXEHUI Kiacca F 1 mocTpoeHne obCyXaaeMbIx ceii-
Yac IJIaBHBIM 00pa3oM B aKaJeMUYeCKHUX Kpyrax cucteM kateropuu 8 [41].

MaccoBoe nmpuMeHeHue Kabesieil paccMaTpUBaeMOTO Kjlacca CIEePKUBAETCS TBYMSI
¢akTopamu:

e OTCYTCTBHEM O(DUIIMATHHBIX CTAHAAPTOB, HOPMHPYIOIIUX ITapaMeTPhI IMHUHN CBSI3U

Ha JacTtoTtax cBbiie 100 MI';

e OTCYTCTBHEM BBICOKOKAUECTBEHHBIX IIMPOKO PACIPOCTPAHEHHBIX BBICOKOYAC-
TOTHBIX Pa3be€MOB, UTO HE MO3BOJISIET B MOJTHON Mepe UCMHOJb30BaTh MOTCHIIM-
aJIbHYI0 MIPOIYCKHYIO CITIOCOOHOCTh Kabessi Kak Cpelbl mepenayu curHaia (6o-
Jiee TToapoOHO 00 3TOoM TMpobiaeme cM. maparpad 3.2.6);

e CYIIECTBEHHO 0OoJiee XeCTKue TpeOOBaHMUS K TEXHOJOTUM IIPOU3BOACTBA BHI3HI-
BalOT 3aMETHBI POCT CTOMMOCTHU IpomykTa (mpuMepHo Ha 30% nmnsa kabGeneit
UTP ¢ rpanuunoii yacrotoii 350 MI'1) mo cpaBHEHMIO CO CTAHIAPTHBIM Kabe-
JIeM KaTeropuu 5.

3aMeTHOe yBeJIMYeHUE 00beMa BBIITycKa M MPUMEHEHUsT Kabeneit MIlaIiero moja-
KJacca ciaenyet oxunaTth He paHee 2000 roga nocne opuUIIMaIbHOTO TIPUHSTUS CTaH-
JapTa KaTeropuu 6.

3.1.4.5. Kom6uHHUpOBaHHbIE KOHCTPYKUUHK Kabenen

ANA TOPU3OHTaAbHOM NoacucTtembl CKC

Kabenu, comepxaiye oTHOBPEMEHHO HECKOJBKO THUIOB KaOEIbHBIX 3JIEMEHTOB, TO
€CTh ONTUYECKUE BOJIOKHA, BUTYIO MAapy U KOAKCHAJIbHYIO TPYOKY, Ha3bIBAIOTCSI KOM-
ouHupoBaHHBIMU, WK THOpuAHBEIMU (hybrid). ITpu moctpoenuun CKC nmpuMeHsioTcs
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KOMOMHUPOBAHHBIE KOHCTPYKIIVU, BKJIIOYAIONIME B c€0s1 BOJOKOHHBIE CBETOBOMABI U
BUTYIO ntapy. OCHOBaHUEM TSI MX UCIIOIb30BAHUS CIYKUT TOT (HAKT, YTO B HEKOTOPHIX
KabeJbHBIX cucTeMax MHGOPMAllMOHHAs PO3eTKa Ha pabodyeM MecTe 000pyayeTcsl Of-
HUM ONTUYECKUM U OTHUM 3JIEKTPUIeCKUM TOpTOM. OCHOBHBIM IIPEUMYIIIECTBOM Ta-
KUX Kabeseil cuuTaloTcsl MEHbIIINEe Ta0apUTHl U MEHBIINE 3aTPaThl Ha MPOKIAAKY IO
CPaBHEHMIO CO CITy4aeM HECKOJIBKHUX OTHEIbHBIX Kabeseil.

M3BecTHB KOMOMHUPOBAHHBIE KaOeH, B COCTaB KOTOPHIX BXOMST YSTHIPEXITAPHEII
anemeHT UTP, snement tuna 1 UBbM u nByX- WK YETHIPEXBOJOKOHHBIN ONTUYECKUN
kabenb (Tak Ha3biBaeMble dual- u tri-media-kabenu). [Ipu 5TOM 251eMEHTHI MOTYT UMETh
KakK 0o0IIIy10 000I0YKY, TaK U KaXAbIil MHIUBUAYAIbHYIO, CKPEIUIEHHBIE Y3KUMHU TIepe-
MBIYKamMu (puc. 45). Oty Kkabenu He TMOJYYUIN IMUPOKOTO PACIIPOCTPAHEHUST U TIPH-
MEHSIIOTCSI TOJIBKO IJISI pellleHMsT crnelupudecKux 3agad cBsa3u. IlompobHoe ux pac-
CMOTpEHUE BBIXOIUT 32 PAMKHU HACTOSIILIETO MaTepuaa.

4-napuvlil snemenm l 2 goa0kHa

kamezopuu 5 Onevenm HEM, 62 5/125
mun 1A

Onemenm UBM,

Dnemenm HUBM,
mun 14

2 6oiokHa
62.5/125

4-napuslii 21emenm 2 sonokna

i 4-napHuiii anemenm
Kameeopuu 5 62.5/125 Kkameeopuu 5

Puc. 45. BapuaHTbl KOHCTPYKTMBHOM peain3allii KOMOMHUPOBAHHBIX Kabeei

BropeiM BappaHTOM KOMOMHMPOBAaHHOW KOHCTPYKIIUY JIJISI CO3MAHUS TOPU30HTATIb-
Hoit moncucteMsl CKC saBisiercst kabenpb blotwist cuctemsr Blolite. bonee mompo6HO
9TO pellleHre PacCMOTPEeHO B paszmene 4.7.

3.1.5. lieeToBas MapKMpoOBKa 3neKTpHUecKHuX Kabenen CKC
ITpu monTtaxe kabeneit CKC odyeHb BaXHO UMETh 3 (HEKTUBHBIN MeXaHU3M UIEHTUDU-
KaIluy BUTHIX TIAp U UX TIPOBOJTHUKOB B JIEKTPUIECKUX KaOEJISIX U BOJIOKOHHBIX CBETOBO-
IIOB B ONITHYECKUX. V3-3a MaJIBIX pa3MepOB 3TUX JIEMEHTOB IIPUMEHEHIE MapKUPYIOIINX
Hajmuvceil sBisieTcss Hed(HEKTUBHBIM U UCIIONB3YeTCs] KOMMPOBKA, OCHOBAHHAS Ha OK-
packe M30JSIIMOHHBIX 000JI0UEK U IPYTHX JIEMEHTOB KabeTbHOTO CepACTHIKA B Pa3Ini-
Hble 1IBeTa. MapKupoBKa OYKBEHHO-IIU(PPOBLIM KOMOM, abOpeBHATypaMu, 3HAKaMu U
Pa3IMYHBIMU UKTOTPaMMaMU MPUMEHSIETCSI UCKITIOUUTENIbHO Ha BHEIIIHUX 00O0JIOUKAX.
OCHOBHBIMU HOPMATHMBHBIMU JOKYMEHTaMU, ONPEACIISIONIMMU MpaBuia IIBETOBOM
KOIUPOBKU U MapKupoBKH, sBisitorcss ctaHgaptel IEC 708-1 u TIA/EIA-598. Ouu
HCTIONTB3YIOT OAMHAKOBBIN MPUHIIUII U 3aHal0T IBEHAAIATh OCHOBHBIX MapKUPYIOIINX
uBeToB (Tabia. 35). B amekTpuuecKnX CUMMETPUIHBIX KaOessaX IIepBhIE IISITh IIBETOB
3a1€ICTBOBAHBI JUIsI MAPKUPOBKU Mapbl B TPYIINE, OCTATbHBIMU CEMbIO MAPKUPYIOTCS
rpynnbl. [Ipu 5TOM 1IBETOM TpyHIIbI OTMEYAETCS MEPBBI MTPOBOIHUK IMAPHI, a B I[BETA
Mapbl OKPAIIMBaeTCs BTOPON MPOBOTHUK.

Tabauna 35. Mapkupylouue IBeTa HNPOBOJHUKOB U cBeToBomoB kabeneit CKC
mo IEC 708-1 u TIA/EIA-598

Ne 1 2 3 4 5 6
Liser mokperris | Cuamnit Opanxersrit | 3enensnii | Kopranessrnit | Cepwrit Berneiit

Ne 7 8 9 10 11 12
LipeT mokpertig | Kpachwrii | YepHsit Kenrerit | @duoneronsnit | Poszoswnit | lony6oit
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Tak, B yeThIpexmapHbIX KaOeJsiXx M30JISIMS TepBOro MpOBOJA Maphl Kabesst oKpa-
IMBaeTcsl B OCJIBIA BT (M3-3a IMPOKOTO PaCIpOCTpaHEHUsI 3TUX Kabeyrel nx 1BeTo-
Basl KOIMPOBKa JIOIOJHUTEIHLHO BBIJEJI€HA 3aJIMBKOM COOTBETCTBYIOIIUX SYEEK B
Tab1. 35). IlpuHamiexkHOCTh O€JI0T0 IMPOBOIA K TOM Win nHoI mmape B Kabdemssx UTP u
S/UTP kareropuu 5 u 6 omnpemeisieTcst IUIOTHOM CBUBKOW C OCHOBHBIM IIPOBOIOM U
ero uAeHTU(GUKAIMS He BbI3BIBAET OOJBIINX CIOXKHOCTEH.

B kabensix ¢ maroMm CKpyTKM BUTBIX Tap CBbIE 38 MM, TO €CTh (paKTUUECKH B
KabeJsIX KaTeropuu 3, IO CTaHAApPTY I WAEHTU(UKAIMKX BTOPOTO MPOBOJA Iaphbl
WCITOJIb3YIOTCSI KOJIBIIEBBIE METKHU, PacIoJIOKeHHBIe Ha obojiouke depe3 10-15 M,
MpUYEM IIBET METKM COBITAJAeT C IBETOM OOOJIOUKM APYroTo MPOBOMAA Maphl. DTOT Xe
TMIPUHIIAI UCTIONB3YeTCS B HEKOTOPBIX KOHCTPYKIIMAX Kabeneil Kateropuu 5 (KoMIa-
Huu Belden, Plastic Insulated Cable u HekoTOpbI€ IpyTUe), BEPOSTHO, U3-32 HEXea-
HUS TIPOM3BOIUTENIC MEHSIThH OTJIAXKEHHBIM TEXHOJOTMYECKH TTpolecc. Ha mpakTuke
BCTpeYaeTcsl TakKxke MapKHMpOBKa O€JI0TO IPOBOJa TMaphl IIBETHOM JIMHUEH Ha 0007109~
Ke, OpPMEHTUPOBAHHOM BIOJIb €T0 OCU. Takoe perieHrue 0COOEHHO yIoOHO B Kabelsix
JUTSL ITHYPOB, TaK KakK o0JierdyaeT uaeHTU(UKAIIUIO TPOBOJHUKOB B IMPOIIECCe YCTAHOB-
KU BWJIOK MOJIYJIbHBIX pa3beMOB.

IIpaBuia 1BeTOBOI MapKMPOBKM MarMCTpajbHBIX Kabejel 3amaroTcs JOKYMEH-
toMm IEC 708-1 m mpuBeneHsl B Tabiu. 36. B mpememax Kaxmoro 25-mapHOTo mydJka
OTHEIbHBIC BUTHIC ITAphl pa30MBAIOTCS Ha IATh TPYIIIT IO IISITh Iap B KaXmoil. BHyT-
p¥ TPYIIIBI B KaXI0M Mape OAWH U3 IIPOBOTHUKOB UMEET OAWH U TOT X€ IIBET, CBOM
JUTST KaXIo# rpymmsl. [IBeToBass HyMepalust TPy HadnHaeTcs ¢ 11BeTa 6 (6esoro)
coracHo Tabu. 35. BTopoit mpoBOAHUK Mapbl UMEET CBOM IIBET IO HOMEPY Maphl
BHYTpM rpynmbl. Kaxaplil mydyok B Kabeje eMKOCThIO CBBIIIE 25 map AOMOJHUTEIb-
HO 0OMOTaH IBYMS IIBETHBIMU ITOJUITUIICHOBBIMY JICHTOUKAMU MW HUTKAMU, KO-
TOpBIe 00€CIIeUNBAIOT €ro IIBETOBYI0 MapKUPOBKY, IT0 MIpHHIIUIAM (POPMHUPOBAHUS
HICHTUYHYIO MapKHPOBKE HOMEPOB Tap.

Tadamua 36. L{BeToBast MapKUpOBKa Tap B IIy4Ke MHOTOITAPHOTO Kabesst

I'pyn- | IlBer mepBoro LIBeT BTOpPOrO MpOBOJIa
na IpOBOJa Iap B ITapa 1 ITapa 2 Ilapa 3 [Tapa 4 [Tapa 5
rpynrne
1 Benbrit Cunuii OpatkeBslit 3enensblit Kopuunesstii Cepprii
2 Kpachbrii Cunuii OpankeBblii 3eneHslit Kopuunesblii Cepblii
3 Yepublii Cunuii OpanxeBblii 3eneHblit Kopuunesblii Cepblit
4 JKentouid CuHuii Opanxesbiid 3eneHblit Kopuunesbiii Cepsiii
5 ®uoreToBbId Cunuid OpanxeBblit 3eneHbIi Koprunesslii Cepsrit

B HeKOTOPHIX CiTydasx IPUMEHSIETCS IIBETOBAsT KOAUPOBKA, OTIMYHAS OT IIPUBEICH-
HOM B Tabjy. 35, 4TO ompepenseTcs HAITMOHAILHBIMA HOPMaMU WJIM BHYTPU(MUPMEH-
HBIMM CTaHAapTaMH. J[OCTaTOYHO ITOTHAS IMOMOOpKA CXEM I[BETOBOTO KOIWPOBAHMUS
Pa3IMYHBIX MPOU3BOAUTENEN TIpencTaBieHa B MoHorpaduu [1].

OTMETUM, YTO, HECMOTPSI Ha BHENIHIOIO MPOCTOTY, OKpacKa 000JI0YeK OTAEIbHBIX
MPOBOJTHUKOB Kabesieil W3 BUTHIX Iap SIBJIETCS Ha MPAKTHKE MOCTATOYHO HETPUBU-
apHOU 3amaveii. [Ipyn HaHECEHWM OKPACKU IPHUXOIUTCS YIYUTHIBATDH JBa OOCTOSITEh-
cTBa. Bo-TIepBBIX, TOMMATUIICH, UCITOIL3YEMBI B ITOJABJISIONIEM OOJBITUHCTBE CIIy-
YaeB B KaUeCTBE MaTepuajia M30JISIIMU OTAEIbHBIX XWJI, BECbMa TUIOXO TOIaeTCs OK-
packe. Bo-BTOpHIX, Kpacsiye COCTaBBI 00SI3aTEIEHO COAEPXAT META/UTMIECKIIEC YACTHUIIEI,
KOTOPBIE OKAa3bIBAIOT OTPUIIATEIIFHOE BO3MEUCTBUEC HA SJICKTPUICCKUE XapaKTCPUCTH -
KU KaK OTICIBHOW BUTOM TApHhl, TaK W BCETO Kabess B IIeJIOM. B yacTHOCTH, KOpUYHE-
Bast KpackKa BBI3bIBAET 3HAUYMTEIBHBI POCT €eMKOCTHOM B3aMMOCBSI3U MEXIY ITPOBO-
HUKaMU U CYIIIECTBEHHO YBEJIMUMBAET 3aTyXaHWe BUTOMU ITaphl.
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3.2. PazbemMbl AN INEKTPUUECKUX Kabenen

Pa3beMBl 1T BUTHIX TTap MIpeTHa3HAYCHBI TSI 00eCIIeYeHNST Pa3beMHOTO COCTMHEHMS
kabeneit CKC ¢ KoOMMyTallMOHHBIM 000pYIOBaHUEM B KPOCCOBBIX, MH(OPMAITMOHHBI-
MH PO3eTKaMU pabodnX MeCT M C CETeBBIM 00opymoBaHreM. OCHOBHBIC TeXHUICCKIE
TpeGOBaHUS K 3TUM 3JIEMEHTaM 3aKJII0YAlOTCS B CIACAYIOIICM:

e MHHUMAJIbHOE 3aTyXaHUE;

e BBICOKOE IIEPEXOIHOE 3aTyXaHMHeE;

*  MUHUMAJBHBIE CTPYKTYPHBIE BO3BpATHBIE MTOTEPH;

e HeOOJBIIOE COTPOTURIICHHE ITOCTOSHHOMY TOKY;

e BpEeMEHHAs W TeMIlepaTypHasl CTaOWIBHOCTh XapaKTEePUCTHK;

e IPOCTOTA YCTAHOBKU Ha KabOellb;

e JICTKOCTb IOIK/IIOUCHUSI;

e XOpOIINEe MaccorabapuTHEIC TOKA3aTeIIM.

it mx obecriedyeHUsI pa3paboTaH psI TEXHUIECKUX PEIleHU, KOTOpBIe OoJee ToI-
POOGHO 00CYKIAIOTCSI HIXKE.

3.2.1. MexaHHuecKHe U 3NEeKTpUUYeCKHe napameTpbl pa3bemMoB

3.2.1.1. NoaxnloueHue NPOBOAHUKOB Kabenfl K KOHTakTam pa3bemoB

Cr10c00 MOOKIIOYeHUS IIPOBOTHUKOB KabeIsl K KOHTAKTaM pa3bheMOB UTpaeT 0co00 BaxkK-
HYIO POJIb B 00€CTICUEHUN BJIEKTPUIECKUX, YACTOTHBIX M SKCILUTyaTallMOHHBIX XapaKTepu-
CTUK Pa3beMHOTO coefirHeHus. I3BecTHO, YTO TTOAK/TIOUeHNE TTPOBOAHUKOB JIPYT K IPYTY
MOXET OBITh BBITTOJIHEHO pa3IMYHBIMU criocobamu. Tak, B yactHocTH, ctaHaapT IEC-352
TIPeIyCMaTPUBAET COeTMHEHNE HAKPYTKOM, 00XaTheM, 3aripeccoBKoif. JlobaBUM crofa Takxke
coelMHeHUe naiikoit u mon BUHT. B pazbeMmax CKC mist coenuHeHUsT UCTIONb3YeTCsT Me-
ton IDC (Insulation Displacement Connection). B manpHeiiiieM Takoe CoOeqUHEHNE Ha-
spiBaercs IDC-koHTakToM!?. OT BeeX IIPOYMX JAHHAS TEXHOJIOTUS BBITOIHO OTIMYAETCS
TPOCTOTOM pean3alyu, a Takxke 60-
Jiee BBICOKO TeMIIepaTypHOI 1 Bpe- @
MEHHOI CTaOWJILHOCTBIO B COYETa-

HUM C BUOPAIIMOHHOM CTOMKOCTHIO,

BO3MOXHOCTBIO B HEKOTOPBIX CITy- -
YasiXx MHOTOKPATHOTO TTOIKITIOYEHMST g
TPOBOIOB U pabOTHI MPU BHICOKOM
YPOBHE 3arpsI3HEHHOCTU BO3/IyXa ar-
PECCUBHBIMUA MPOMBIIILICHHBIMU a) 6)
BBIOpOCAMU.
JIro6as peammzamusa meroga IDC Puc. 46. ITonkioueHre MPOBOIHUKA K Pa3beMy
OCHOBaHa Ha UCITOIb30BaHNH IBOIi- metonom IDC:

_ a) 10 YCTaHOBKWU;
HOI'O IPYKUHALIETO KOHTAKTa C OC 6) TIOCIIC YCTAHOBKIL

TPBIMU PEXYNIMMHI KPOMKaMU, B 32~ B) MOJKJIIOYEHNE ABYX NPOBOJAHMKOB K KOHTaKTy
30p MEXIY KOTOPBIMHU IIPU YCTAaHOB- tuna KATT

17 Haszsanue Meroma IDC [0 HACTOSIIErO BPEMEHM HE UMEET TOUHOIO SKBUBAJIEHTA B PYCCKO-
SI3BIYHON TEXHUYECKOU JUTeparype. B pa3smmuHbIX XKypHAIbHBIX MyOIMKALNSIX, KaK IePEeBOJ-
HBIX, TAK U HANMCAaHHBIX OT€YECTBEHHBIMU aBTOPAMU, BCTPEYAIOTCSI TaKuMe HA3BaHUSI 3TOTO
METOZAa, KaK «BPE3HOI METOI», «METOJ BPE3HOTO KOHTAKTa CKBO3b M30JISILINIO», «<METOJI 3aMe-
LIEHUS U30JISILUU», «<METOJ KOHTAaKTa CKBO3b U30JISLIMIO» U fpyrue. Hu ofHO U3 Takux Ha3Ba-
HUI1, 10 MHEHUIO aBTOPOB JaHHOU paboTHI, HE SIBISETCS YIAYHBIM, IIOSTOMY B JAIbHEUIIIEM
ynorpebssiercst TepMuH IDC-KoHTaKT.
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K€ BBOJUTCS MPOBOAHUK. KpoMKU ITpope3aoT B U30JSIIIMOHHOM 000I0UKE Y3KYIO 1ENb U
CO3MAOT JICKTPUUECKUI KOHTAKT C IIPOBOTHUKOM (pHC. 46). 3a CUeT TOro, 9Yro KpoMKa
paboyero sneMeHTa Bpe3aeTcsl B Melb IIPOBOJHUKA, OOECTIEYNBAETCSI OU€Hb HEOOJbINAsk
BEJIMYMHA TIEPEXOAHOrO0 conpoTunieHus. C TedeHneM BpeMeHU u3-3a nuddy3uu mpouc-
XOMUT yBeJmdeHne 3(DGEKTUBHON TUTOIIAAN B3aMMOAEUCTBYIOIIMX 3JE€MEHTOB, UTO CO-
TPOBOXKIAETCS Jake HEKOTOPHIM YIIYUIIEHUEM 3JIEKTPUIECKIX XapaKTepUCTUK KOHTAKTA.
OIHOBPEMEHHO 3a CUET MAJIOH TOJIIIMHBI HOXEW B COYETAHUU C OTCYTCTBUEM MEXaHUYeC-
KUX HaMpsDKeHUH JOCTUTAETCsT XOpOlllasi TEPMETUYHOCTh 30HBI coenuHenusi. Ha ocHoBa-
HUU 3TOTO paccMoTpeHHBIN najee KoHTakKT KATT komanun Molex nHorma naxe B siB-
HOM BHUJIE Ha3bIBaeTCs B (PUPMEHHOU JOKYMEHTalMu repMeTUdHbIM IDC-KOHTaKTOM.
Kucnopon Bo3myxa He ImomagaeT Ha KOHTAKT M He BO3HUKAET MPOOJIEeMbl OKUCIEHUS U
9JIEKTPOXUMUYECKOM KOPpO3uH. B IMIMpoKoe MpaKTHUYecKOoe MCIOIb30BaHUE BHEIPEHO
HECKOJIbKO OCHOBHBIX pa3HoBUAHOCTe [DC-KOHTAaKTOB, OTIMYAIOIIMXCS APYT OT Apyra
¢opMoOii 1 B3aUMHBIM PACTIONIOXEHUEM PEXYIIUX KPOMOK (puc. 47):
 Tumna 110;

* THIA 66;
o Tuna Krone wiu LSA-Plus;
o« Tumna KATT.
g
| ';'
' _I';“':-

r)
Puc. 47. BapuaHTsl pacronoxeHust KOHTakKTOB B IDC-coeTMHUTEINSAX pa3IuYHbIX TUIIOB:

a) Tuma 110 u 66; B) Tuna KATT;
6) Tuna Krone; T) B TpyOYaTOM KOHTAKTe

Tadomuua 37. O6IMe XapaKTepUCTUKU pa3IMIHbIX TUTIOB IDC-KOHTaKTOB

Tun Pacronoxenne BosmoxxnocTs moakmouenns | Kareropms OrpaHuYeHHOE
KOHTaKTa | peXYIIUX KPOMOK | 6071ee 0HOTO MPOBOTHUKA IIPUMEHEHHNE HaX0-
110 [Ipsimoe HeBosmoxHO 3-5 JAT Takxke Tpybua-
%
1646 EP”MOC g‘“MO’KHO g z ThIe BapMAHTEHL pea-
rone [JIOBOE 03MOKHO - .

ymzanuii IDC-koH-

KATT Yrimosoe BosMoxxHO 3-5 It

TakToB. OO6mas
XapaKTepUCTUKA OC-
HOBHBIX BAPUAHTOB KOHTAaKTOB IIpUBeJeHa B TabJ. 37, a crmocob MOAKITIOYEHUS U pac-
TIOJIOXEHNEe KOHTAKTOB — Ha puc. 46 u puc. 47 COOTBETCTBEHHO.

Koncrpykuus Bcex paccmaTpuBaeMbix najgee IDC-KOHTaKTOB pacCUMTHIBAETCS Ta-
KUM 00pa3oM, YTOOBI TapaHTUPOBAHHO COXPAHUTH IJIEKTPUUECKHE U MeXaHW4YecKue
XapaKTePUCTUKU MPU BHIMOTHEHUA MUHUMYM 100 IIMKIIOB BKITIOUEHUSI-OTKIIIOYCHUS.

Konrakter 110 1 66 nMeIOT IpsIMOE PACITONIOKEHUE PEXYIIMX KPOMOK, TOTa KakK B
koHTakTax Krone u KATT ucnonb3oBaHa yriioBas yctaHoBKa Hoxeil. KonTtaktsr 110
He TIpeTHa3HAYCHBI TS TTOJKITIOUCHUS 60Jiee OTHOTO IPOBOTHIUKA, KOHTAKTHI OCTAIb-
HBIX TUTIOB TTO3BOJISIIOT PEaTN30BaTh (B HEKOTOPHIX CIIyJasX C OMpPENeICHHBIMUA OTO-
BOPKaMM) MapajuleIbHOE COeAMHEHNE HECKOJIBKUX (OOBIYHO NIBYX) MPOBOJHUKOB, YTO
MMEeT BaXHOe 3HayeHue B TenedoHuu. ObecrnedyeHue BO3MOXHOCTU MOIKIIOUECHUS

* Kareropust 5 B BapuaHnte 66M 1
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HECKOJIbKUX MPOBOJAHUKOB K OJHOMY KOHTaKTy OOBIYHO peaqu3yeTcsl yBEJIMYEHUEM
JUIMHBI PEXYILEro 3JieMeHTa (MEeHbIlasi PacXOJUMOCTh KPOMOK) WU MPUMEHEHUEM
crienuagbHol OpMBI pexylieit yacTu Hoxa. [IpuMepoM TUMTMYHOTO U3NEHUs, peal-
3YIOIIIETO IIePBOE HAIPaBJICHUE, SIBJISICTCS KOHTAKT THIIA 66. B CBSI3M ¢ TeM 4YTO Takoi
TTOAXOM HEM30EXKHO YXYIAIIAeT dJIeKTPUISCKIE XapaKTepUCTUKI KOHTAKTa 3a CUET 00JIb-
0¥ COOCTBEHHON peaKTUBHOCTH, OH 00Jiee He MCITOIb3yeTCsl B COBPEMEHHBIX pa3pa-
060TKax IS BEICOKOCKOPOCTHBIX KaHAJIOB Tepenaun nHgpopmamuu. Hanbosee nzBect-
HBIM TIPIMEPOM PEIICHUS BTOPOTO TUTA SBISIOTCS KOHTaKTHI KATT, B KOTOpBIX HmC-
MOJIb30BaHbl HOXXU C paboueil 30HO# ceprnoBUIHON (GOPMBI, ONITUMU3UPOBAHHBIE JUISI
YCTaHOBKH JBYX IIPOBOIHUKOB (pucC. 46B).

B kontaktax IDC 66 pexyiue KpOMKA pabO4YMX 3JIEMEHTOB PACIIONIOXEHBI IPYT
MPOTUB Jpyra U UMEIOT JOCTATOYHO OOJBIIYIO0 JIMHY (0K0JO 25 MM). KOHTaKThI TUMA
IDC 66 onTUMU3MPOBAHEI IS TTIOAKITIOUEHUSI TIEPEMBIYEK U IMUPOKO UCITONB3YIOTCS B
CKC png obcnykuBaHUsS HU3KOCKOPOCTHBIX mpuioxeHuit. Hampumep, miss YATC
OHMU TO3BOJISIIOT CO3AaTh MapasulefbHble Teae(OHHbIE IUHUU U T.II.

KonrakTs! Trmma 110 0TIM9aioTCsT OT KOHTAKTOB 66 B OCHOBHOM MEHBILIMMK T€OMETPH-
YeCKMMHU pa3MepaMy U M3HAYAILHON OpMEHTHPOBAHHOCTBHIO Ha TIPUMEHEHNE B BHICOKO-
CKOPOCTHBIX IIeTsix Kareropum 5. Ilpu ux pa3paboTke He CTaBMJIaCh 1ieJIb CO3MaHus IT1a-
PLIENBHBIX COEMUHEHUI, TTOTOMY OHM PACCUUTAHBI HA TOJKIIIOYEHHUE TOJIBKO OJHOTO
TIPOBOJTHNKA. AHAJOTMIHO KOHTaKTy 66 B KoHTakTe 110 mcrmosnp3oBaHa MapajuieibHast
YCTaHOBKA HOXEM, KOTOPhIE B pabOUYeM IOJIOKEHUY TIEPIIEHANKYISIPHBI OCH TIPOBOJTHUKA.

KoHTakThI ¢ yIJIIOBOM yCTAaHOBKOI HOXEW OTIMYAIOTCS TE€M, YTO pabouasi MoBEpX-
HOCTh HOXa BpE€3aeTcsl B MeIb IPOBOJAHUKA CBOEU OCTPOW YIVIOBOM KPOMKOH, a HE
IJIOCKOCTBIO, KaK B KOHTaKkTax Tuma 66 u 110. 3a cueT 3T0ro B MeCTe B3aUMOICHCTBUS
HOXa C MPOBOAOM HE BO3HUKAIOT y3KWE KIWHOBUIHBIE IIENH, B O00JACTU KOTOPBIX
HAUYMHAIOTCS TpoLecchl Koppo3uu [42]. DT KOHTAKTBHl U3BECTHBI B ABYX OCHOBHBIX
Pa3sHOBHUIHOCTSIX.

B snemenTax Krone Hoxu pacrmosaraiorcsl apauieIbHO APYT APYTy U C Pa3BOpo-
TOM ITOZI, YIIIoM 45° K ocu IpoBoaHMKal3. 3a cuer 0ceBOro pasHeceHusI TOUEK BPE3aHMs
pabounx KPOMOK HOXeN 3TO obecrneuyrBaeT BeCchbMa HE3HAYUTEIbHOE YMEHbIIIEHUE
TUTOIIAIA TIONIEPEYHOTO CEYEHMSI MOJKII0UYaeMoro poBogHuKa. [IoCTOSTHHO NEeNCTBY-
follMe pacrpene/ieHHbIe BIOIb MPOBOAHUKA CUJIBI KPYUeHUSI, 00ecTieuMBaeMble YIIpy-
TOCTBIO TIJIACTUH HOXKEH, TTO3BOJISIOT IMOJYIUTh HECKOJIBKO OOJBIIYI0 YCTOMIMBOCTD K
BO3MOXXHBIM MEXaHUIECKUM BO3IEUCTBUSIM. DKCIUTyaTallMOHHAsT HaIeKHOCTh KOHTaKTa
obecrieunBaeTcsl cepeOpeHneM pabovYuX IMOBEPXHOCTEH ero HOXE.

[IpyHIMNMATEHBIM HEAOCTAaTKOM KOHTakTa Tumna Krone cuuraercst To, 4TO IMOCJe 3a-
TPECCOBKM B HETO IIPOBOJIA U3-3a YIJIOBOM YCTAHOBKU HOXEN pabOYMX 2JIEMEHTOB MPOMUC-
XOIUT HapyllleHUe 3aJaHHOW OPUEHTAIIMM MPOBOAHUKA. DTO BHIHYAWIO Pa3pabOTINKOB
YBEJIMIUTD JUIMHY CAMOTO 3JIEMEHTa BBeICHUEM B HETO JUTMHHOM TIaCTMAcCOBOM HalpaB-
JISTIONEN, YTO OTPUIIATEIbHO CKA3bIBAETCSI HA MAcCOrabapUTHBIX TOKa3aTesIsIX MU3IeIHs.
Dror HemocTatok B KoHTakTe Tuna KATTY (paspa6orka xommanuu Mod-Tap) 3a cuer
TOTO, YTO B HEM TaKKe MCIIOJIb30BaHa YIJIOBAasl YCTAHOBKA Pab0OUMX HOXEBUIHBIX JIEMEH-
TOB, OHAKO, B OTIMYME OT KOHTAKTOB Krone, TJIOCKOCT KOHTAKTHBIX 2JIEMEHTOB 00pa-
3YIOT IPYT C IPYTOM YTOJI, OJIM3KUIA K TIpSIMOMY. JIOTTOTHUTENBHBIM OTJIMYUEM OT aHaJlo-
TOB SIBJISIETCSI TO, uTO B Momyie KATT cocemHre KOHTaKThI pa3BepHYTHI BEPIIMHON YIia B
MIPOTHBOIIOIOXHBIE CTOPOHBI (pHC. 46B). DTO 06ecIIeunBaeT OYECHb BRICOKYIO CTOMKOCTh K
BBIPBIBAIOIIMM OCEBBIM MEXaHUUYECKUM BO3IEHCTBUSIM.

18 Y106BI MOMIEPKHYTH 3Ty OCOGEHHOCTD, B HEKOTOPBIX MyOIMKALUAX Il TAKOI'O KOHTAKTA JaXe
ucnoab3yercs HauMmeHoBaHue LSA-Plus 45°.

19 Konrakr 6501 paspaboran B 1992 rogy 1 M3HAYalIbHO PACCYMTHIBAICSA Ha pabOTy HAa 4aCTOTAX
10 350 MTI.
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Wnes BBemeHUST JOTIOJTHUTEIBHBIX (DUKCUPYIOIINUX JIEMEHTOB JIJIS YIYUIIEHUS 9KC-
TUTyaTallMOHHOM Halle>XXHOCTU pa3BuTa B KoHTaKTe Tuma 110 komnanuu Reichle & De-
Massari. AHaJIOrH9HO KOHTakTy Krone B HEM TakxKe MCIIOJIb30BaHBI IIACTMACCOBBIE
HaTlpaBJISIIONIMEe B JUIMHHOM KaHaje, OMHAKO, B OTJIWYKME OT HETro, OHU MUMEIOT He-
CKOJIBKO BBICTYIIOB, KOTOPBIE BO3JEHCTBYIOT HETIOCPEACTBEHHO Ha 000JIOUYKY MPOBOA-
HUKa B HECKOJIbKMX TOYKaX. DTo obecrieynBaeT KOHTaKTy Tvna 110 cymiectBeHHO 60-
Jiee BBICOKYIO CTOMKOCTh K BUOpPAIIMOHHBIM Harpy3kam.

OCHOBHBIM TIPEMMYIIIECTBOM TPYOUaTOrO KOHTAKTa SIBJISIETCS €ro MOTEHIIMAIbHO
MeHbIMe rabaputhl. OMHAKO KOHTAaKT JAHHOTO THIIA OY€Hb KPUTHYEH K TOYHOCTHU
00pe3Ku MpOBOAHMKA. B cruly 3TOTO TaKoi KOHTAaKT HE IO3BOJISIET IMMPUMEHSITh TPYII-
TTOBbIE MHCTPYMEHTHI JUISI YCTAHOBKM Cpa3y HECKOJIBKUX IMPOBOIHUKOB U HE TTOTYIUIT
IIMPOKOTO PACIPOCTPaHEHMSI.

3.2.1.2. dneKTPpUUECKHE XapaKTePUCTHKHU Pa3beMOB AAA BUTBIX Nap
Benuuunsl mapamerpa NEXT, HopMupyeMble AEUCTBYIOIIMMU PEAAKIIUSIMUA OCHOBHBIX
craugapToB CKC (TTIA/EIA-568A, ISO/IEC 11801 u EN 50173), npuBeneHs! B Ta0. 38.
Ha puc. 48 cBemeHbl BMecTe M TIOKa3aHBI B BUAE CTOJIOYATON AMAarpaMMbl JaHHBIE IO
BesmunHe TiepexomaHoro 3aryxaHus NEXT kabesneit 1 pa3beMOB pa3IMYHBIX CTaHIAPT-
HBIX U MTePCTIIEKTUBHBIX Kareropuii. IX cpaBHeHMe TTOKa3bIBAET, YTO CTAHAAPTHI BHIIBH-
raloT K pa3beMaM CyIIeCTBeHHO Oosee xXecTkue TpeboBaHus B oTHoueHun NEXT, yem
K KabessiM. DTo 00bsIC-
Tabanua 38. MakcumansHo pomyctumoe 3aryxanue u NEXT,  pgercs, mo-suaumomy,

nb, 11 pasbeMOB CTpeMJIEHUEM K CO3/1a-

Yacro- Kateropus 3 Kareropus 4 Kareropus 5 HUIO OTIPEACICHHOTO
ta, M| 3ary- [ NEXT | 3ary- | NEXT | 3ary- | NEXT 3alraca I10 UBeJ'II/I‘II/IHe
XaHHe XaHue XaHue IEePEeXOJHON IOMEXH,

1,00 0.40 58 0,1 >65 0,1 >65 TaK Kak Ha ee 3Haye-
4,00 0.40 46 0.1 58 0.1 >65 HUE OYeHb CUJIbHOE
D
20,00 . 02 o 0.2 5 Ka4yeCcTBO MOHTaxa,
31.25 N N 0.2 30 KOTOPOE, €CTECTBEHHO,
62,50 B N 0.3 4 HE MOXET KOHTPOJIM-
100,00 - - 0.4 40 poBaTbCA HU3rOTOBUTEC-

JIEM pa3beMa.

B

i ;

3 = Hatwann
an:

% Frkay
e
i
i

Lo s el Ll =
) i

Puc. 48. TpeboBaHust JeHCTBYIOLIMX U TIEPCIIEKTUBHBIX CTaHAAPTOB K napamerpy NEXT
KabesIs U pa3beMOB PA3TUIHBIX KATETOPHIA:
a) Ha yacrote 16 MI'u; 6) Ha yacrore 100 MI'ig

W3-3a mmHEHOTO pacIoI0XeHs OTAeIbHBIX KOHTAaKTOB BeaudnHbel NEXT misa pas-
JIMYHBIX KOMOMHALIMI TIap OKa3bIBAIOTCS pa3HbIMU (TIpuMep TMpuBeaeH B Tab:. 39). CraH-
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JapThl HOPMUPYIOT TOIBKO HaW-  Ta6auuma 39. Benuuuna napamerpa NEXT mist pazinuHbIx

Xy/lIee 3HaYeHHe TePeXOTHO- KOMOMHAIUN Map MOIYJIBHBIX Pa3beMOB
rO 3aTyXaHWs, aHATIOTHIHBIM naneneit cepun SMART 24 xkomnanuu RiT
b

o0pa3oM TocTynaer u 0OJb-

. KoHTaKTBI 1-2 3-6 4-5 7-8
IIXHCTBO U3rOTOBUTENEH. JIJIst
OLICHKW BEJIMUMHBI (haKTHIEC- 1-2 424 54,0 54,0
xoro 3HayeHust NEXT yno6Ho 3-6 4.4 .1 42,0
TOJIB30BATHCS TAK HA3IBACMOT s 52.0 0.1 26.7
IECTUYTOJBHOM ITHarpaMMOi
(puc. 49). Kaxnas ocb 5T0i 11- 7-8 54,0 42,0 46,7

arpaMMBbl COOTBETCTBYET OIHOM
13 KOMOMHALIMI IIap U Ha HEW OTKJIaAbIBAIOTCS 3HAUYEHUSI HOPMBI U (PaKTUYeCKas BEJIU-
ynHa NEXT Ha Kakoif-mm6o (puKcHpoBaHHOI YacToTe (Jallle BCEro Ha BEpXHeEH Trpa-
HUYHO). OTJIOXKEHHbIE TOYKU COETUHSIIOTCSI OTPE3KaMU MPSIMBIX JIMHUI, TPOCTPaH-
CTBO MEXIy HUMU (OTMEUEHO 3JIMBKOIA) TTO-
Ka3bIBaeT (AKTUIECKYIO BEIUYUHY 20
rapaHTAPOBAHHOIO 3araca M0 YPOBHIO IIe-
pexonHoii nomexu. IlectuyronbHast nuar-
paMMa OYe€Hb HATJSIIHO NEMOHCTPUPYET
KaueCcTBO KOHKPETHOIO pazbeMa U MpU He-
00XOAMMOCTHY MOJTYYEHUS JOTIOTHUTEIBHO-
ro 3amaca I0 IOMEXO3alUUIIEHHOCTU ISt
KaKoro-j10o MpUIOXKEeHUsI I03BOJISIET Cpa-
3y K€ BBIOpaTb COOTBETCTBYIOLIME I1APHI.
Kpome tabnuyHoro u rpaduueckoro 3a-
JIAHWST YaCTOTHBIX 3aBUCUMOCTEH mapamer-
POB MIEPEXOTHOTO 3aTyXaHUs UHOTAA IpaK-
TUKYETCS UX AaHAJIUTUYECKOE OIPEACIICHUE
C UCIIOJIb30BaHUEM ANIIPOKCUMUPYIOLINX
opMyJ1, aHAIOTUYHBIX UCTIONB3YEMBIM IS
onucaHus Kabenei. Tak, Hanpumep, M
BBICOKOYACTOTHOTO pazbeMa GG-45 KOH- Puc. 49. [lecTUyroNbHAS IHATPAMMA
nepHa Alcatel yacToTHast XxapakTepucTUKa napametpa NEXT
napametrpa NEXT ompenensiercs: Kax:

NEXT>80 ab npu f <31,25 MI't u NEXT=80—20lg(f/31,25) nb mipu 31,25<f<600 MTI11,
roe f — gacrora curHana (3amaercsa B MI').

CBOICTBO 3aBUCUMOCTH BEJIWYWHBI ITEPEXOTHON TOMEXU OT HOMEPOB BIIUSIONIUX
JIpyr Ha JApyra Iap yYUTHIBAIOT Pa3pabOTUYMKU aKTMBHOTO CETEBOIO OO0OpPYIOBAHMSI.
Tak, HammpuMmep, B cucteMe ATM Iepegaya CUTHAJIOB IPOU3BOJUTCS IO MAKCUMATLHO
pa3HeCeHHBIM MeXIy cO00i B pa3zbeMe IMmapaM (I cXeMbl pa3Bogaku 568B 3To cooT-
BeTCTByeT Tapam 1 u 4).

BenmmuuHBI 3aTyxaHWiT, BHOCUMBIX pa3beMaMy Pa3IMYHBIX KaTeTOpUii, HOPMUPYIOTCS
CTaHIapTaMu B X paboyeit moysioce 4acToT U yKa3aHbl B Tabs. 38. [l pa3beMoB KaTe-
ropun 3 crangapt ISO/IEC 11801 moroHUTEIbHO HOPMUpPYET B paboueii 1ojioce yac-
TOT (mo 16 MTI'11) 3HaUYeHMST KaK MAaKCUMAJIBHOTO, TaK ¥ CPEIHErO IMOCIe MOHTAXa 3aTy-
XaHWUSI, KOTOpbIe paBHSIIOTCSI cooTBeTCTBeHHO 0,4 1 0,2 1b He3aBUCHMO OT YacTOTHI.

BenumauHBI CTPYKTYPHBIX BO3BPATHBIX IMOTEPh ACHCTBYIOIIMMU pEAAKIIUSIMU CTaH-
JlapTOB 3a/Ial0TCS TOJBKO VI pa3beMOB Kateropuit 4 u 5 um ykazaHsl B Ta0. 40.
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Ta6amnua 40. MyUHUMATBHO AOITYCTUMBIN YPOBEHb BO3BPATHBIX

TMOTeph pa3beMa IJIsl BUTHIX mMap, 1b

Yacrora, MI't

Kateropus 3

Karteropus 4

Kareropus 5

1-20

23

23

20-100

14

ConpoTUBIEHUE TTOCTO-
STHHOMY TOKY Pa3beMOB TSI
BuThix map CKC He mpomx-
HO OBITH 6osee 0,3 Owm.
IIpeBrllIeHrIEe 3TOrO 3HAYE-

HUST OOBIYHO CBHIETENh-
CTBYET O IUIOXO 3a/ieJIKe MPOBOIHUKOB U SIBJISIETCSI KOCBEHHBIM MPU3HAKOM YXYIIIIe-
HUST OCTIBHBIX 2JIEKTPUYECKUX TTapaMeTPOB.

Hexoroprle KOMIaHUM TapaHTUPYIOT JJIsI MIPOU3BOIUMON MMM MPOAYKIIUU CYIIIE-
CTBEHHO JIYUIIIMe 3HAYSHUS DJIEKTPUIECKHX ITapaMeTpOB IO CPAaBHEHMIO CO CTaHIAPT-
HbIMU BeauuuHamu. Tak, Hampumep, HeMelnkas dupma Telegartner ykaswiBaeT st
cBomx pazbeMoB MJ-45LFS kateropuu 5 makcumaibHoe 3atyxanue 0,14 nb Ha yacTto-
te 100 MTI'1 (ctangapTHOe 3HAYEeHUE
0,4 n1b). BennurHa rapaHTUPOBAHHOTO
nepexogHoro 3aryxaHuss NEXT y ce-
PUIHBIX Pa3beMOB OCHOBHOU MacChl
TIPOU3BOANTENEN OOBIYHO 3amaeTcs Ha

Taomuna 41. TpeGoBaHUs IEPCIIEKTUBHBIX PeaaK-
LMif CTAHZAPTOB K BEJIMYMHAM IIC-
PEXOMHOIO 3aTyXaHWsl Ha 4acTOTe
100 MTI'1 sneKTpuYecKux pa3beMoB
Pa3IMYHBIX KATETOPHiA

Kareropusi | NEXT FEXT
5 20 Fle e pUINpOBang 1-3 (pexe 5) n1b BHIIIE IO CPABHEHUIO
SE 43 35 ¢ TpeOOBAaHMSIMU CTAHIAPTOB IJISI CO-
6 54 43 3MaHUsl JOMOJHUTEIBHOTO 3araca Io

BEJIMYMHE MEPEXOAHON TTOMEXU.
HoBbie pemakiiny CTaHIApTOB MPEAIIONOXUTEIBHO PACHIUPSIT CIIMCOK HOPMUpPYeE-
MBIX TIApAMETPOB 3JIEKTPUUYCCKUX pa3beMoB. B kauecTBe nmpumepa B Tab1. 41 npuBeme-
HBI TpeOOBAaHUS K BeJIMUYMHAM IIEPEXOMHOTO 3aTyXaHMsl Ha OMMKHEM M JaJIbHEM KOH-
1ax IJIsl pa3beMOB PA3IMYHBIX KaTeropuit [43].

3.2.2. MoAayAbHbIE pa3sbemMbl

3.2.2.1. 061 He NONOIKEeHHUA

MonynbHbIil pa3beM B cBoeil mcxomHOW dopme ObUT pa3paboTaH IJisl MPUMEHEHUS B
TeneoHHBIX cucTeMax. [IpocToTa ero MOAKIIOUEHUSI U OTKJIIOUEHUSI (BCETO OJHO JBU-
JKeHue 0e3 MpUMEHEHUs! CIIeMaIbHBIX MHCTPYMEHTOB) TIPUBEJIA K IIIMPOKOMY PacIpo-
CTpaHEHUIO B 00JaCTH Tlepeaun TaHHBIX, U B 1987 rogy oH ObL1 cepTUdhUIIMPOBaH ISt
ucroiab3oBaHusl B cucteMax ISDN. B Hacrosiiee BpeMsi pa3beM 3TOTO THUIIA SIBJISIETCS
HauOoJiee yacTo mpuMeHsieMbIM B IpakTuke co3nanuss CKC u mMpoKo UCHOIb3yeTcs
Bo Bcex Tpex noacucreMax CKC kak 11t KOMMyTallii KpocCOBOro o00py/IoBaHUs, TaK
U JUTSI TIONKJTIOYEHUSI aKTUBHBIX CETEBBIX YCTPOUCTB Pa3IMYHOTO HAa3HAYCHUS.

PasbeM cocToUT U3 JBYX YacTeil: BWJIKU U PO3ETKU U PeaTM3yeT MPUHIIUI «KOHTAKT-
HOM 1mmHBI». COIJacHO 3TOMY NPUHIIUAIY, KOHTAKTHI BWJIKA B MOMEHT TOIKITIOUEHMUS
CKOJIB3IT IO KOHTaKTaM PO3EeTKH U, 00eCIIeunBas HAIeXKHYIO TaIbBAHMUYECKYIO CBSI3b APYT
C IPYyroM 3a CYeT IUIOCKON KOHCTPYKIIMU OOJBIION JJIUHBI, JOMOJHUTEILHO CIBUTAIOT
Has3aJ YacTUIIBI 3arpsI3HEHUM, TOTOBS KOHTAKT JIJIST CJIEMYIONIETo MOoaKIodeHus. TeM He
MEHee HWDKHEE PACIIOJIOKEHME KOHTAKTOB PO3ETKM BBI3BIBACT IMTOBBIIIICHHYI0 WHTEHCHUB-
HOCTb MX 3arpsI3HEHMSI B TIPOLIECCE HKCIUTyaTallid, U TIO3TOMY THE3I0 PO3ETKU JAOMOIHM-
TEJIBHO 3AIIUIIAETCS PA3TMIHBIMU CIIOCODaMU, TOAPOOHO PACCMOTPEHHBIMU HUXKE.

Koprmyca BUIKM M pO3eTKU M3TOTABIMBAIOTCS U3 TEPMOCTOMKOTO IIacTuka. Mate-
pUAIOM KOHTAKTOB BUJIKU M PO3ETKU, B3aMMOIEUCTBYIONIUX MeXIy co00l B cOOpaH-
HOM COCTOSTHUU pa3beMa, CIyKUT 0OBIYHO JIETUpOBaHHAas OepuuiieM Melb (Oepuiin-
eBast OpoH3a). Pabouasi ToBepXHOCTh KOHTAKTOB MOXKET OBITh ITOKPHITA METOJIOM Ha-
MBUIEHUS] TOHKUM CJIOEM 30J10Ta, YTO 00eCTeunBaeT CTaOMIbHOE BBICOKOKAYE€CTBEHHOE
coeqHeHue. HekoTopble KOMIAHUU MpPEIaraloT HECKOJIbKO Pa3HOBUIHOCTENH MO-
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IYJBHBIX PA3beMOB C 30JI0THIM ITOKPHITHEM PAa3IMIHON TOJNIIUHBI C pa3HOW CTOMMOC-
TBIO ¥, COOTBETCTBCHHO, PA3IUIHON JOITOBEYHOCTHIO. KOHTaKTHBIC YacTU BWJIKU U
PO3eTKM MOIYJIBHBIX pa3beMoB Ipou3BoacTBa Lucent Technologies 1 Mod-Tap ume-
10T JIBYXCJIOMHOE MOKPHITHE PabOUYMX ITOBEPXHOCTEM: CJION 30JI10Ta TOMIIUHOUN 1,27 MKM
Ha IMOMJIoXKe M3 HuKess ToamuHon 2,540 mxM (50 m 100 MUKpOTIOMMOB COOTBET-
cTBeHHO). KpoMme HUKeNsT B KauecTBe MaTepuaia MOIJIOXKN B IBYXCIOMHBIX MOKPHI-
THSIX B HEKOTOPBIX CITydasiX UCTIOJIb3yeTCs TakKe JIaTyHb (Hemelkas ¢upma DeltaCom).

IIpu pa3paboTKe KOHTAKTOB HapsTy ¢ TMOIOOPOM MaTepUaOB 0CO0Oe BHUMAaHUE
VIeNSIeTCs TaKKe BRIOOPY X (DOPMBI, TaK KaK MMEHHO 3TH ITapaMeTphl 00eCIIeInBaIOT
HEOOXOMMMBII YPOBEHDb YIIPYTOCTU U JOJTOBEYHOCTH. BHICOKOKAUeCTBEHHBIM KOHTAKT
BBIZIEPKMBAET HECKOJIBLKO COTEH M 0ojiee IMKIIOB BKIIOUECHUSI-OTKIIOUEHMST 6e3 yXya-
IIEHUST DIEKTPUIECKUX XapaKTePUCTUK. BOJBITMHCTBO BEAYIIIUX U3TOTOBUTENEH yKa-
3BIBAIOT IIJIST 9TOTO IapaMmeTpa 3HadeHue 2500, 4TO COOTBETCTBYET MEUCTBYIOIIUM pe-
JaKIUSIM CTaHAapToB, KoMnaHus Panduit B usnenusx cepun MBX rapantupyet 10 000
IIMKJIOB BKITIOUCHMUSI -OTKITIOUCHUST.

OTMeTUM, YTO MOIYJIbHBIE pa3beMbl B CBOEU MCXOMHOU (hopMe OBbLIN OIpeneIeHbI
MexayHapoaHbiM craHaapToM IEC 603-7 [44] u crenubuIIMpoBaHbl 10 YaCTOTHI TOJb-
ko 3 MTI'. OmHako UX KOHCTPYKITMS OKa3ajach HACTOJIbKO YAAUYHOM, YTO IMyTEM IOCTIe-
JIOBATEeJILHOM MOJICPHU3AIINY BEPXHIOI TPAHIYHYIO YACTOTY YAAJIOCh YBEJIMIUTE ITOUTH
Ha J[Ba TIOpSIZIKA U JOBECTH 3TOT MapaMmeTp y JIiydimx oopasios ao 200-250 MTI.

KoHCTpyKITHs MOIYJIBHOTO pazbeMa JOIMyCKaeT ero M3TOTOBJICHNE B SKPaHUPOBAH-
HOM BapuaHTe JJII MOHTaxa Ha dKPaHUPOBAHHBIX BUTHIX Mapax. [js 5Toro Kopmyc
BWIKM METAJUTU3UPYETCS] TEM WIM MHBIM CITOCOOOM (HAIbUIEHUEM MeTajlla U BCTaB-
KOIi) IIst 00eCceYeHUST BJIEKTPUUECKOr0 KOHTAKTa C 9KpaHOM KabeJIst Iociie 00XuMa.
HanexxHoCTh TaTbBAHMYECKOM CBSI3W SKPAHOB Kabels W BUJIKM 00eCIIeYnBaeTCs CIie-
IIUATPHBIMYA KOHCTPYKTUBHBIMU MEPOIIPUSITUSIMU, KOTOPHIE TIO3BOJISIOT ITOJIYIHUTh ITOJI-
HBI KPYTOBOY OXBaT 3KpaHa KabeJsT KOPILyCOM YCTaHOBJIeHHO# Bwiku. ['He3mo po-
3eTKM, a Takke [DC-KOHTaKTBI UIsl MOAKIIOUEHMST IIPOBOTHUKOB Kabessl 9KpaHUupy-
I0TCSI METAIUYEeCKUMU KoxXyxaMu. [Ipu MOAKIIOUYEHUM BUJIKU K PO3ETKE HUX
MeTaJUIMYeCKUe JIEMEHTHI BXOIST B HEMOCPENCTBEHHBIN KOHTAKT APYT C IPYrOM, 4TO
TO3BOJISIET TOJYIUTh JIEKTPUUECKYIO HEMTPEPBIBHOCTDH DKpaHa.

g
C Ny

a

Puc. 50. Bwika 1 po3eTka BOCbMUKOHTaKTHOTO MOJYJILHOTO pa3beMa

BochbMUKOHTaKTHBIE MOAYJIbHBIE pA3heMbl AaHAIOTMYHO Ka0eIsiM 00eCTIeYnBaIOT XapaK-
TepuCTUKU KaTeropuu 3, 4 u 5. Ha peIHKe mpejyiaraeTcst Takke o0IIMpHAs HOMEHKIIaTypa
Pa3beMOB MOIYJIBHOT'O TUTIA, XapaKTEPUCTUKN KOTOPHIX COOTBETCTBYIOT IPOEKTAM CTaHIap-
TOB Kateropuu 5e u 6. ITpu 3amenke KabGelist B BUIKY U PO3ETKY 0C000€ BHUMAaHUE YIETSIeT-
csl coxpaHeHUIo (paOpUYHOI 3aBMBKM BUTHIX I1ap, KOTOpasi MOXET HapylllaThcsl He Oojee
gyeM Ha 13 MM UIST 2JIEeMEHTOB KaTeropwu 5 m 25 MM IS 3JIeMEHTOB Kateropuu 3 u 4.
HapyireHue 3Toro npaBmia MPUBOANT K PE3KOMY YMEHBIIIEHUIO ITEPEXOTHOTO 3aTyXaHWs.
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3.2.2.2. BUAKH MOAYAbHbBIX pa3beMoB
Buwika mMomynpHOro pazbeMa IpeaHasHadyeHa B IEpPBYIO Odepenb JJIS YCTAHOBKU Ha
Kabejie ISl IIHYPOB, XOTSI MOXET MOHTHPOBATHCS TakKKe Ha OOBIYHOM T'OPU30HTAIb-
HOM Kabene. ['eomeTpuyeckue mapaMeTphl 3TUX Kabeleil IIpuBeaeHbl B Ta0I. 42.

K kxoHTakTaM BHWJIKU

Tabmana 42. TeomeTpudeckue mapamMeTpel KaOeleld JUIE MOHTaXa  [IpOBOJHMKM BUTHIX IIap
BWJIKU BOCbMUKOHTAKTHOTO MOIYJIBHOTO pa3beMa KabeJIsl IIOIKIIIOUAIOTCS CO-

JlnaMeTp TpOBOTHUKOB I1ap, MM 0,5-0,65 racHo criocody IDC. ITna-
Buemnuit quaMerp M3011MKM TPOBOALIMKOB, MM 0,8-1,0 CTUHa KOHTaKTa UMeET OCT-
BHewHui juamerp 060I104KI, MM 4-6 pble BBICTYNBI, KOTOpPBIE

npu o0XMMe Haape3aloT
U30JISIIIMOHHYIO 000JIOUKY U OOECIIEUMBAIOT BJIEKTPUUECKUI KOHTAKT C MEIHOU XWION
npoBoaHuKa. [Io cBOeil KOHCTPYKIIMM JIe3BUSI TUIACTUH KOHTAaKTOB BWJIOK MOAYJIBHBIX
Pa3beMOB Pa3IMYHbI IS Kabesiell ¢ MOHOJIMTHBIMU U BUTBIMU TTPOBOTHUKAMU.

Jle3Bue MIaCTUHBI J1S1 MOHOJIMTHOTO ITPOBOTHUKA UMEET MOMYKPYIITYIo (hopMy C ABYMSI
3yonaMu Ha KoHuax. I[Ipu o0xrme OHO Mpope3aeT M3OJSILUI0 U TUIOTHO OXBAaTHIBAET
TIPOBOJHUK CBEPXY U C OOKOB, MIPUXUMAasi €r0 K OCHOBAaHUIO BUJIKK. JIe3Bue TIACTUHBI
JIJIS1 MHOTOIIPOBOJIOYHOTO MIPOBOJHUKA UMEET OCTPBIN BBICTYII TTIOCEPEANHE, IPUYEM TIpU
00XMMe BWIKM IJIACTAHA MIPYDKMMAET TMTPOBOIHUK C OCHOBAHUIO, & BBICTYIT BXOAUT MEXITY
€ro MPOBOJIOKAMHU. YCTAaHOBKA BUJIKM Ha Kabesib C HECOOTBETCTBYIOIIUM € TUIIOM IPO-
BOJHUKOB IPO3UT MOTEPEN HAIEKHOCTU KOHTAKTOB B Mpolecce sKcruryatanuu. meror-
CsI TAaKKe BWIKU C YHUBEPCATLHON KOHCTPYKIIMEH JIe3BUil KOHTAKTOB (puc. S51).

Kopnyc monasnsitoniero
OOJIBIIIMHCTBA KOHCTPYKLIMI
BUJIOK W3TOTaBJIMBAETCS U3
MPO3PayHOro IUIACTUKA, YTO
ey el TIO3BOJISIET BHITIONHSITH BU3Y-

e AJIBHBII KOHTPOJIb TTPABUIIb-
Wegnsnsarsehd  HOCTU PACIIOJNOXEHMST TIPO-

e

o e M
BOJIHUKOB U Ka4€CTBA UX yK-
Puc. 51. ®opma j1e3BUii TIACTUH KOHTAKTOB BUJIOK JIaJIKU.
MOZYJIBHBEIX pasbeMOB Jist yCcTaHOBKM BWJIKM Ha

Kabelb B TOJIEBBIX YCIIOBUSIX

OOBIYHO TIPUMEHSIETCS CIEIUATbHBIN PYYHON OOXMMHON MHCTpyMeHT. KoMmaHusIMu
ITT Datakom, Panduit, AMP, Lucent Technologies, Reichle & De-Massari 1 HeKOTO-
PBIMM IPYTUMU pa3pab0TaHbl KOHCTPYKIIMHU BUJIOK, TTO3BOJISIIOIIME BHITIOIHSTh UX COOp-
Ky 0€3 MCIIOJIb30BaHUsI TAKOTO MHCTPYMEHTa (pelleHUsT TPYIIIBI «no tool termination»).
DyHKIINY HAXUMHOTO 3JIEMEHTA, IO BO3ICHCTBIEM KOTOPOTO OOECIIEUMBACTCS Talb-
BaHWYECKasT CBS3b IIPOBO/IA M KOHTAKTa, BEITIOJHSIET CheMHas KphIlKa Buiku. [DC-
KOHTAKThI TAKMX BHJIOK MOTYT pacIojlaraThCsl KaK B OWMH, TaK W B ABa psiaa. boibimas
YacTh TAKMX KOHCTPYKIIMI UMEET 3JIeKTPUUECKIE XapaKTePUCTUKM KaTeropuu 3, HEKO-
TOpbie (PUPMBI TAPAHTUPYIOT IOIYICHUE XapaKTePUCTUK KATErOPUM 5 WU JTaxe BBIIIIE.
PoBHBII TpaBUIBLHBIN BBO

w W IIPOBOJIHUKOB KalOeas B BUI-
P i

i FEATERE gy oBecIieunBaeTCsl pUMeHe-
= L:w:-‘f' &t:-l HHEM HaIpaBISIONINX KaHa-
¥ = JIOB B 00JIACTH PACTIONIOXEHUS

e} El by r} IUIACTWH KOHTaKTOB. VX dop-
Puc. 52. ®opma rHesna A BBojga Kabelst BUJIOK MUPOBaHUE IPOU3BOAUTCA
MOZYJIBHDIX pasbeMOB: JBYMsI Pa3IMYHBIMU CIIOCO6a-

a) IS IJIOCKOTO Kabelrst; B) IUISI OBAJIbHOTO KabeJIs,

6) JUIsT KpyIJIoro KaGensi; T) [ist KaGeseit kateropuu Se u 6 M- Hepsblit n3 HUX TIOTYdHT

110

0000000000000 0000000 0000000000000 00



HamOOJIbIllee PACIPOCTPaHCHNWE Ha IMPaKTUKE W OCHOBAH Ha WCITOJIb30BAHUU Y3KHUX
TTapaJIeIHBIX BBICTYIIOB [UIMHOM OKOJIO 5 MM, C(hOPMUPOBAHHBIX HEITOCPEACTBEHHO
B YCTaHOBOYHOM THe3lle Kopiyca BUJIKU. COIJTaCHO BTOPOMY CIOCOOY MPOBOIHUKU
TpeABapUTEILHO BBOASTCS B CIIEIIMATBHYIO OTIPaBKY C TAKUMU K€ BBICTYITAMU BO BHYT-
peHHel J9acTu, KOTopasi 3aTeéM BCTaBJISIETCS B KOPIIYC BUJIKH.
Cxema 1 TOPSIIOK pasmes-
KU KabeJisi MpU YCTAaHOBKE Ha ke
HEeTO0 BWJIKH MOIYJIBHOTO
pa3beMa, MPOU3BOAMMON C g
KpeIUIECHHEM IO OOXMMHOI i
TEXHOJIOTUM, OIIPENAECIEHBl B I
craugapre TIA/EIA-568-A. ety
CxeMa pa3zienky n300paxeHa £ A R
Ha puc. 53. O6oouka Kabest T
Cpe3aeTcs Ha PacCTOSHUM £ ' :
okoJio 20 MM OT KOHIIa, KOH- :
11y KaBeJIsl IPUAETCS TUIOCKAS] : : ;
¢dopMa, mapsl pa3BUBAIOTCS 1O
Kpast 060JI0UKM U packiagsl-  Puc. 53. Cxema pasnenku KkaGesist Uil YCTAHOBKU B BUIKY
BalOTCS B TIOPSIIKE, KOTOPHII MOZYJIBHOTO pasbeMa
3aBUCHUT OT BHIOPAaHHOU CXe-
MBI pa3BoIKu. MecTo mepecedeHus IIPOBOTHUKOM 6 MPOBOAHUKOB 4 U 5 JOJDKHO HAXO0-
JTUTHCST HA PACCTOSTHUM MaKCUMyM 4 MM OT Kpasi 0000uku. ITociie 3Toro mpoBOJHUKU
OTpPEe3aloTCsd Ha pacCTOSIHUU 14 MM OT Kpast 060/104Ki. BBOA MOATOTOBIEHHOTO K TEp-
MUHVPOBAHUIO Kabessi B BUIKY MOJDKEH OBITh BBIITOJIHEH TAKUM 00pazoM, 4TOOBI 060-
JIOUKa 3aXOfria B Hee MUHUMYM Ha 6 MM. [TocnemHee TpeOGoBaHMEe BBHIIBUHYTO MICXOSI
U3 COODOpakeHWI obecTIeYeHNsT HANIEKHOTO 3aXBaTa OOOJIOUKM KabelsT OMHOPa30BBIM
TJIACTUKOBBIM (DMKCATOPOM BWJIKU.
PaccMmoTpeHHast Tipolielypa YCTAaHOBKM TpeOyeT JOCTATOYHO BBICOKON TOYHOCTH OT-
pPe3KU 1 BbIPAaBHUBAHUS MIPOBOMHUKOB TEpe]l UX BBOAOM B BWIKY. CyllleCTBEHHYIO T10-
MOIITb B TIPEJBAPUTEIHLHON MOATOTOBKE Kabesi oKa3biBaeT MHCTpyMeHT WPT-8 komma-
Huu Panduit. O npencrasisier co6oit 11a0JI0OH, KyJa BBOASITCS, a 3aTeM POBHO OTpe3a-
FOTCS OOBIYHBIMU OOKOpE3aMU TN HOKHUITAMU OTIETbHBIE TIPOBOAHUKN. OOpaboTaHHBI
B MHCTPYMEHTE KaOeJIh JIETKO BBOIUTCS B BIJIKY C THE3IOM, ITOKa3aHHBIC Ha puUC. 52T.
J1st yoydieHus1 JIEKTPUYECKUX XapaKTepUCTUK pazbeMa 3a c4eT MAaKCUMAJIbHO MOJ-
HOTO cOXpaHeHMs (haOpUIHOI CBUBKY ITPOBOTHUKOB OTIEIBLHBIX BUTBIX TTAp B HEKOTOPBIX
COBPEMEHHBIX KOHCTPYKIIMSIX B 30HE BPE3KHU JIE3BUI IJIACTUH KOHTAKTOB MPUMEHSIETCS
IBYXPSITHOE PACIIOJIOKEHUE TIPOBOIOB B IBYX PAa3HBIX ILIOCKOCTSIX CO CMEIEHUEM 3THX
PSIIOB Ha TIOJIOBUHY PACCTOSTHHS MEXITy ITPOBOTHUKAMU. IIpy 3TOM ISl 9€TKOTO 3adaHus
HaIpaBJIeCHUsI BBOJA ITPOBOMIOB MCIIONB3YETCS CIelaibHas (popMa KOHEUHOMN JacTh yc-
TaHOBOYHOTO THe3/a ISl BBoma Kabenst (puc. 52r). ITomoOHOe pelieHue MpUMEHSIETCSI,
HanpuMmep, Komrnanusmu Lucent Technologies n Panduit. [l qonogHUTEILHOTO YITyd-
IICHYST XapaKTePUCTHUK TI0 BEJIMIMHE ITEPEXOTHOTO 3aTyXaHUs B BWJIKaX IHYpoB D8GS
xommianuu Lucent Technologies ucTonb30BaH CIEAYIONIAN KOMIUIEKC MEPOIIPUSITUIMA:
e JUIMHA pacIUIeTCHUs Iap KaOejst yMEeHbIIeHa MPUOIU3UTEIBHO 10 6 MM;
e TIPOBOJHUKU Kabensi pa3BousTcs ¢ moBopoToM Ha 90° Ha nBe rpynmbl IDC-
KOHTAaKTOB, PACIIOJIOXEHHBIX B 3aHEN YacTU KOpIlyca BUJIKU (aHAJIOT pa3pes-
HOTO OKOHIIEBATENsI PO3ETKU, PACCMOTPEHHOTro najee B nmaparpade 3.2.2.3.1);

e JICHTOYHBIC IIPOBOXHUKM, coequHsionye IDC-KOHTaKThl ¢ KOHTaKTaMU BUJIKH,
PACIIOJIOXEHBI B NIBYX IUIOCKOCTSIX C YBEJIMYCHHBIM 3a CUET 3TOTO IIPOCTpaH-
CTBEHHBIM Pa3HOCOM JIPYT OT ApYTa;
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Bce ot HOBOBBeeHUS MOTPeOOBAIM 3HAYUTEILHBIX N3MEHEHUI XBOCTOBOM YacTH
KOpITyca, B YACTHOCTHM yBEJIMYEHUS €€ JJIUHBI U BBICOTBI, UTO JeJaeT HEBO3MOXKHOI
YCTAaHOBKY BWJIKM Ha KaOeJIb B TIOJIEBBIX YCIIOBUSIX.

Mexanunyeckasi IPOYHOCTh COEAMHEHUST BUJIKU U KabeJis IIHypa MOXeT ObITh obec-
TevyeHa ABYMSI pa3IMYHbIMU criocobamu. [lepBblii U3 HUX MPUMEHSETCS B BUJIKAxX C
TaK Ha3blBa€MbIM JJIUHHBIM KopitycoM (long body) M OoCHOBaH Ha HMCHOJIb30BaHUU
OJTHOPA30BOTO 3aXXMMa, KOTOPBIN SIBJISIETCSI MHTETPAIIbHOW COCTaBHOM YacThIO KOHCT-
PYKIIMU BWIKUA. 3aKUM CpabaThIBaeT MO BO3IEUCTBHEM pPabOUYEro opraHa pyyHOro
00XMMHOTO WHCTPYMEHTA WJIM TIpecca IITaMIIOBOYHOTO aBToMara. KOHCTpyKIus BU-
JIOK C JJIMHHBIM KOPIIYCOM pa3pabaThiBaeTCsl TAKUM 00pa3oM, YTOOBI BHYTPb KOpIlyca
3aXOIMI0 MUHUMYM 6 MM 0000uku Kabesst. HekoTopele (MPMBI BBIITYCKAIOT HeE-
CKOJIBKO Pa3HOBUIHOCTEN BUJIOK C JAJUHHBIM KOPIIYCOM, KOTOpbIE OTJIMYaroTcs (op-
MOIi THe3/1a XBOCTOBOI yactu. Ee reomeTpust mogdbupaercs ¢ yueToM Tuma Kkadesi, Ha
KOTOPBIN BBITIOJNHSIETCSI YCTAaHOBKA. Tak, HaripuMep, W3BECTHBI BWJIKM UISI KPYIJIOTO,
OBAJIBHOTO U TUIOCKOTO Kabenei (puc. 52).

Bropoii cmocobd nmpuMeHsieTcsl B BUJIKaxX ¢ KOpOTKUM KoprycoMm (short body) u oc-
HOBAaH Ha 3aJIMBKE MECTa COCAUHEHUS Pa3sMSITYEHHOM IUIACTMACCOU C ITOCIIEAYIOLIEN
mramMnoBkoil. Kax ciieqyer U3 onmmMcaHHOTO MPUHIIMIIA, 3TOT CMOCOO MCIONb3yeTcs
TIPY U3TOTOBJIEHUU IITHYPOB B MIPOU3BOJACTBEHHBIX YCIOBUSIX.

Bwiika ¢pukcupyetcst B po3eTKe yIpyrou 3aiiejKoi pel4askHOTo TUITa, KOTopas pac-
MOJIaraeTcsl Ha CTOPOHE, MPOTUBOIOJIOXHOW CTOPOHE pa3MelleHMs] KOHTakToB. Ha
3aIHIOI0 YaCTh BWJIKM JOCTAaTOYHO YACTO OJIEBAETCS YIPYTM Pe3UHOBBIM KOJIAYOK C
XBOCTOBUKOM, KOTOPBII CBOEH 3aJHEN YaCcThiO 3aKpbIBaeT ImpuMepHo 10-15 MM KabGe-
Ji1. OCHOBHBIM Ha3HAUYeHWEM JaHHOTO KOJIayKa SIBISETCS 3aJaHue OIpeaeIeHHOIO
paguyca u3ruba kabeyusi B MECTE BXO/Ia €T0 B KOPITyC. DTO BJIEYET 3a COOOM ynydlleHue
9JIEKTPUUYECKMX XapaKTepUCTUK. ISl yBeTmIeHUsT TUOKOCTH 3aIHSISI YaCTh XBOCTOBUKA
JIOCTaTOYHO YaCTO BBITIOJHSIETCSI C pUIICHON TTOBEPXHOCTHIO WJIM CHAOXAETCS CHCTe-
MOM IIpopeseit.

W e

a) 6) B) r) ) ©)
Puc. 54. Pa3HOBMIHOCTY KOHCTPYKTUBHOIO O(OPMIICHMS BIJIOK MOIYJIbHBIX Pa3beMOB:

a) TpamUIIMOHHASI KOHCTPYKIIMS; 0) C XBOCTOBUKOM C KYIIOJIOOOPa3HOM KPBIIIKOI;
B) C XBOCTOBMKOM C JIAIKOH; T') ¢ ppryaroM U-o0pa3Hoit (hOpMbI; 1) C 3aIIMTHBIMU BBICTYIIAMU;
€) C 3allUTHOM JIATTKOW Ha KOPITyce

Prryar 3aimienku BUJIKM TPaaUIIMOHHON KOHCTPYKIMU (puc. 54a) MOCTAaTOYHO CHJIBHO
BBICTYIIAET HaJl € KOPITyCOM M JIETKO IIETUISIETCS 3a IPyrre MPOBOJa U OCTATbHBIE TIpeIMe-
ThI, YTO CO3/IaeT OIpeAeieHHble HeynoocTBa mpu sKcrvtyatanuu CKC. st ycrpaHeHust
9TOTr0 HEIOCTaTKA MPEIUIOKEH Psil TEXHUUECKUX PEIeHUH, KOTOPble MOTYT ObITh pa30UTHI
Ha JIBe OCHOBHBIE Tpynmbl. [lepBast U3 HUX OCHOBaHA Ha TIPUMEHEHWH 3alllUTHBIX XBOCTO-
BUKOB CITELIMAIbHOM (popMBbl. B 3TOI 061aCTH M3BECTHBI CIIEAYIONINE pa3pabOTKU:

e HamboJee 4acTo Ha IPAKTUKE NMPUMEHSIOTCS XBOCTOBUKU, MEPETHSIST 9acTh KO-
TOPBIX CHAOXaeTCsl MSITKOU KYIMOJI000pa3HOil KPBIIIKONW, KOTOpasi 3aKpbIBaeT
KOHeEII phlyara 3amienku (perieHue Tura snag-free cap, puc. 540);

e B TakK Ha3bIBaeMoOM uaeHTU(uKaTope mopra (port identifier) cepunr OR-20300082
koMmnanuu Ortronics XBOCTOBUK CHA0XeH HE KPBIIIKOM, a BBICTYIAIOLIEH qyro-
o0pa3Hol JTaIKOM, KOTopas IepeKphIBaeT KOHEIl phluyara 3aienku (puc. 54B).
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B ocHOBY pellleHUit BTOPO¥ TPYIIIBI MTOJI0XEHO U3MeHeHne (OpPMbl XBOCTOBOI Ya-
CTU KOpITyca BUJIKM C COXpaHEHUEM IPUHITUIIA COBMECTUMOCTH KJIACCUYECKUX U MO-
JEPHU3UPOBAHHBIX BUJIOK B CMBICIIE BOBMOXHOCTU YCTAHOBKU B PO3ETKY CTAHAAPTHBIX
MOZYJIBHBIX Pa3beMOB. 3[€Ch MPUMEHSIOTCS CIIEAYIONe KOHCTPYKIIVH:

« B Bwike Tuna PAN-PLUG kxomnanuu Panduit peluar 3amiejsku BBIIIOJHEH U3
YIIPYTOii TUIACTMACCHI, TOMIIMHA KOTOPOIl YMEHBIIIEHA TT0 CPABHEHUIO C TPAIULIM-
OHHBIMU KOHCTPYKIIMSIMU, a caM pbryar umeeT U-obOpasHyto gopmy (puc. 54r);

e B BWIKe IIHYypoB cepuu Tangle Free 5Toif XXe KOMITAaHUM MCIIOJIb30BAaHO /Ba
HEOOJIBIINX BBICTYIIA TPEYTOJBHOU (POPMBI TUTIA «PBICHH YIIW» B 3aTHEI J4acTH
kopmyca (puc. 541); 3TO TO3BOJISIET HE MEHSITh (HOPMY phluara 3aIllesiKu.

« B Bwike mHypa tuna D8GS komnanuu Lucent Technologies Ha 3agHeit yactu
KOpIIyca BBITIOJTHEHA TUOKast IpsiMasi IJIaHKa, YCTAaHOBJIEHHAS TTOJ] YIJIOM OKOJIO
30° K IIpOI0IbHOM OCH BIJIKHM M IIepeKphIBaIolIas CBOMM KOHIIOM KOHEIl phluyara
3alesku (puc. S4e).

3.2.2.3. Po3eTKH MOAYAbHBIX pa3beMoB

3.2.2.3.1. NoaknroueHne Kabenei K poserkam

Poszetka ¢ aneMeHTaMM MOJKJIIOUEHUS] TIPOBOTHUKOB KabeJisl M3roTaBIUBAETCSI B BUIE
PO3ETOYHOTO MOJYJSI, KOTOPHIE COCTOUT M3 IBYX OCHOBHBIX (DYHKIIMOHAJIBHBIX Yac-
Teil: KOHTAaKTHOTO THEe3/Ia U TaK Ha3bIBaeMOI'0 OKOHIIeBATe s, OCHOBHBIM Ha3HAUCHM-
€M KOTOPOTO SIBJISIETCS MOIKJIIOUEeHNE MMPOBOJHUKOB. OKOHIIEBATENb B MOJABIISIONIEM
OOJIBIIMHCTBE M3BECTHBIX KOHCTPYKIIMI peann3oBaH B Buiae Habopa IDC-KOHTaKTOB;
CcaMo MOJKIIOYEHNE TPOBOJHUKOB K PO3ETOUHOMY MOAYJIIO MOXET BBITIOJHSTHCS Clie-
IYIOIIAMU CITOCO0aMM:

« smHelKoit KoHTakToB IDC 110 (1ocTaTOuYHO YacTO 9TU KOHTAKTHI /ISl YMEHBbIIIE-
HUS OOIIEH IJIMHBI MOAYJSI COOMPAIOTCS B JIBE TPYIIIBI MO YeThIpe KOHTAKTa B
kaxpaoil. [TomoGHoe pellleHre TTOTyYIO Ha3BaHUE Pa3pe3HOT0 OKOHIIEBATENS);

e otaenbHbiMU IDC-KOHTaKTaMu 110, OMHOIIPOBOIHBIN YAAPHBIA UHCTPYMEHT WU
HaXVMHYIO KpPBIIKY2 ;

* TIOBOPOTHBIMH Ha !/, 060poTa 3aXMMaMH II0J OAMHOYHEI IPOBOX MIM Hapy
npoBoaoB (pemeHne Kommanuu Legrand);

* JuHelKo# KoHTakToB Krone (po3erku tuma RJ-K ¢upmbr Krone);

e oauHOYHbIMU TpyOuaThiMu IDC-KOHTaKTaMu;

e BUHTOBBIMU 3aXMMaMMU JJIs1 3aYUILEHHOTO ITPOBOAHUKA.

TTocnepnuit criocob UCIOIB30BAJICS B CUCTEMAaX IMepelauyn JaHHBIX TOJIbKO B paHee
BBIITYCKABIIINUXCSI pO3eTKaxX KaTeropuu 3. B Hacrosiiee BpeMsi OH CUMTAETCsl yCTapeB-
MM, HeyIoO0eH M3-3a BHICOKOW JIOMKOCTH M OTHOCUTEIBHO Majioii TMOKOCTH MOHO-
JINTHOTO TPOBOJHUKA CO CHSITOW M3OJISIIMEl, HE TTO3BOJISIET MOJyYUTh XOPOIIUE Jac-
TOTHBIE CBOMCTBA M MIPUMEHSIETCS UCKIIOUUTEIHHO B TeIE(MOHHBIX PO3ETKaX.

71 ycTaHOBKY MPOBOJHUKOB B OKOHIIEBATEIM Ha OCHOBE OOBIYHOM WJIM pa3pe3HOi
JHeiku IDC-KOHTaKTOB B OOJIBIIMHCTBE KOHCTPYKIIMIA TTPUMEHSIETCS] OTHOTIPOBOIHBIN
yIapHbIIi UTHCTPYMEHT.

IToBOpOTHBIN 3aKUM po3eTOK KoMImaHuu Legrand ¢ ycTaHOBJIEHHBIM B HETO OJTHUM
MPOBOJIOM WJIM TApOil MPOBOAOB MEPEBOAUTCSI B pabouee MONOXKEHUE OOBIYHON LI~
LIEBOM OTBEPTKOM.

7151 ycTaHOBKM MPOBOAHUKOB B omuHOUYHBIE IDC-KOHTAKTHI JOCTATOYHO YacTO MC-
TIOJIb3YETCSl BCTABKA-TOJIKATENb, KOTOPAsi MOXKET ObITh MHTETPUPOBAHA B €JUHOE 1IEJI0E C

20 Kpplka yalle BCEro BBIOJHSETCA OOlIel UIg BceX IPOBOAHUKOB. B poserkax Outlet
Connection Module kommanuu Reichle & De-Massari TpuMeHSIOTCS ABE KPBILIKU, KaXaAas U3
KOTOPBIX 3aKPBIBACT IBE Taphl IPOBOJIOB.

113



3aIUTHON KpbIKoi. TTocie ykiaakyu MpoBOMHUKOB Kabessl B HAMPABJISIONINEe KOHTaK-
TOB JajJbHEIas UX YCTAaHOBKA MOXKET MPOU3BOJUTHCS C MOMOIIBIO CIEIUATIBHOIO Ha-
>KMMHOTO MHCTpyMeHTa Tumna kienieir. B pozerkax Pan-JACK u Mini-JACK kommnanun
Panduit npumenstorcss uactTpyMeHTsl PJT-X 1 CJT-X cOOTBETCTBEHHO, KOTOPBIE Mpea-
CTaBJISIIOT COOOI HEOOJIBIIION phluar, BBOAMMBIIA CBOMM BBICTYTIOM B CIICIIMAIBHBIN a3 Ha
KOpITyce po3eTKU. DTa ke KOMIIaHMS TTpu cOopKe cBouX po3eTok Tuma Mini-Jack npemio-
Xuita ucnoib3oBath UHCTpYMEHT CGST pbluaxkHOTO TUIA, KOTOPBI 1O MPUHIIMITY JeHi-
CTBUS sIBJIsIETCS] (DYHKIIMOHAIBHBIM aHAJIOTOM OOKMMHBIX KJIEIIEH, OIHAKO CYIIECTBEHHO
TIPEBOCXOUT UX MO MaccOrabapuTHBIM MOKA3aTEeSIM.

BoBIIMHCTBO KOHCTPYKIIMIT PO3ETOUYHBIX MOAYJICH MperycMaTpuBaeT pa3MelleHue
OKOHIIeBaTeIsl B BEPXHEW WM HIDKHEH Jactu Kopryca. [Ipu 3ToM IOABON BUTHIX Iap
Kabesst Haubosiee MPOCTO BBIMOIHSETC c3anu Monyist. [TogBon ¢ Apyrux HampaBieHUH,
YTO YacTO UMEET MECTO Ha MPAKTUKE MPU MOHTaXe B OrPAHMYCHHOM IO 00BEMY IIPO-
CTPaHCTBE KOPOOOB M HACTEHHBIX PO3ETOK, HEM30EXKHO COMPOBOXKIAETCSI PE3KUM TOBO-
POTOM OTHEJNBHBIX BUTBIX Map MOX yrioM OKoio 90° v ompeneneHHbIM, YacTO BEChMa
3aMETHBIM YXYAIICHUEM 3a CUeT M3rhba 2IEKTPUYECKUX XapaKTEepUCTUK pa3beMa, IJIaB-
HBIM oOpa3oMm 1o napameTpy NEXT. [ ycTpaHeHUs] 3TOTO HEIOCTATKa WCIIOIb3YeTCs
JIBa KOHCTPYKTUBHBIX PEILICHNS, OCHOBAaHHBIX Ha Pa3BOPOTE THE31a WM OKOHIIEBATEIIsI Ha
90° OTHOCUTENIBHO TPAAUIIMOHHOTO nosnoxeHus. [lepBoe n3 HUX peanm3oBaHo GupMoit
Krone B Bue pa3MmelieHusi OKOHIIEBATEIS B 3aIHEH YaCTU KOpITyca C OpUEeHTAlUEN TUIOC-
KOCTH MEPHEHIUKYJSIPHO ero ocu. Bropoit BapuanT npemnoxed Kommnanueir BICC B Tak
HasbpiBaeMoM slime-line-momyne tuma CAT5SC-WDO-SL450-001 u mpearosaraer ycra-
HOBKY THE31a PO3€TKM NEePHEHINKYISIPHO IUIOCKOCTU PACIIONOXEHUSI KOHTAKTOB OKOH-
nesaressi. M HakoHell, YaCTUYHOE yCTpaHEHUEe MpOo0JIeMbl Pe3KOro u3ruda Kabenis B Tpa-
JUIIAOHHBIX KOHCTPYKLIMSIX O0ECTIEYMBAETCSI HAJTMIMEM HEOOJBIION BBIEMKHU TOIYKPYT-
JI0i1 (pOpMBI B 3aHEN YaCTU pa3pe3HOro OKOHIIEBATENS MEXIY JIUHEMKAMU KOHTAKTOB.

a) 0) B)
Puc. 55. BapuaHTbl KOHCTPYKTUBHOTO O(POPMIIEHUS] PO3ETOYHBIX MOy

a) ¢ ymHerikoi koHTakToB IDC 110; 6) ¢ pa3pe3HBIM OKOHIIEBATENIEM; B) C 3aHUM
pacIoyIoXeHUEM Pa3pe3HOro OKOHIIEBATENISI; T) C MEePIIEHANKYIISIPHOM OpueHTaLei
KOHTaKTHOTO THE3/1a; M) C TIOBOPOTHBIMU 3aKMMaMHU; €) ¢ oTaeabHbiMu [DC-koHTaKTaMI

Heob6xonuMocTh yMEHBIIIEHUS] MOHTaXKHOM BBICOTHI PO3€TOYHOI'O MOJYJISI BO3HUKA-
eT B OCHOBHOM IIpu Hcmoyb3oBaHuu Ipokianku kabeneit CKC mox xoBpoM. Jlist
peleHus1 3To# 3amauu Komnanueit AMP Beimyckatorcss Moayiu 558053 kateropuu 5,
Yy KOTOPHIX pa3pe3HOil OKOHIIEBATeNIb MOBEPHYT Takke Ha 90°, omHAKO, B OTIWYHE OT
PACCMOTPEHHBIX BEIIIE BAPMAHTOB, 3TOT IIOBOPOT BHIIIOJIHEH BOOK.

O6oouka Kabesst, pa3lebIBaeMOro B PO3ETKe, MOJDKHA YAAJISIThCS BIUIOTHYIO K
KOHTaKTaM OKOHIIEBaTeNsl, TO €CTh JUIMHA BUTHIX IMap 6e3 00OJIOYKM JOJKHA OBITh
MUHHUMAaNbHOI. HapyllleHre 3Toro mpaBuia J0MyCKAETCsT TOJIBKO HEKOTOPBIMU ITPOU3-
poguresisiMu CKC 1 TObKO B TOM ciydyae, ecii Kabelb B 000JI0YKE HE MOXET OBITh
HM30THYT ¢ MUHMMAJIBHO JOIYCTUMBIM PaJyCcOM B TECHOM IIPOCTPAHCTBE KOpoba Miu
HEKOTOPHIX BUIOB PO3ETOK.
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Pozerounble MOy M pa3IMYHBIX KATETOPUA OMHOTO TIPOU3BOIUTEIISI TOCTATOYHO Ya-
CTO UMEIOT OIMHAKOBBIE BHENTHUI BUA U rabaputhl. sl perieHusT mMpoOIeMbl UX BU3Y-
aTbHON MAeHTU(GhUKAIUM HA JIUIEBOM yacTu Monyneir cepur M100 xkomnanum Lucent
Technologies BbimonHeHa mapkupoBka CATS. Komnanus AMP ucnons3yer B cBoeit
CKC NetConnect MOIy/IbHbIE BCTAaBKM C PO3ETKOU MOIYJIBHOTO pa3beMa. JlocTaTouHO
GoJbIIMe TabApUTHI JIeKOPATUBHOM KPBHIIIKA 3TON BCTABKU ITO3BOJISTIOT BHITTOJIHUTH Ha
Heil nocTatouHo 3G GEKTUBHYIO TEKCTOBYIO MApPKUPOBKY. Ha BcTaBkax ykasbIBalOTCS ee
THII, KaTETOPUsI M1 HOMEpa 3a/IeICTBOBAHHBIX KOHTAKTOB. AHAJIOTUYHAS UES UCIIOJIH30-
BaHa KOMITaHUEH Siemon, Ha HEKOTOPHIX MomuduKaimsax BcraBok cepun CT BeimosiHe-
HO TpaaAUIIMOHHOE JJIs1 3TON (DUPMBI yKazaHUE KaTeropuu B BUIe MG Pl BHYTpU poMOa.

OmHUM 13 OCHOBHBIX ITAPaMETPOB MOAYJILHOTO pazbeMa sinsieTcst mapamerp NEXT.
Hns obecnieueHus1 TpeOYEeMOTo YPOBHS BEJIMUMHBI MEPEXOIHBIX TOMEX HEOOXOAMMO B
TEPBYI0 O4Yepeah MUHUMHU3UPOBATh IJIMHY PACIUIETEHUS OTACIBHBIX ITPOBOIHUKOB U
HE JIOITyCKaTh Pe3KUX M3TMO0B ITPOBOAHUKOB. DTO JOCTUTAECTCSI PSIOM KOHCTPYKTUB-
HBIX MEPOIIPUSITUI, B IEpeUYeHb KOTOPHIX BXOMIUT:

e TIpeAesbHOE YMEHBIIIEHUE rabapuTOB BCEX AETANE, B TOM YUCIIE TOKOIIPOBOASIIIMX
9JIEMEHTOB ISl CHUXKEHMSI COOCTBEHHOW PEaKTUBHOCTU; HAIPUMED, B PO3ETOUHOM
monysie tuna 808 kommanuu ITT Cannon 3a cyeT 3TOro JUIMHA pacIUIeTeHUsI map
TPOBOHUKOB COCTaBJIsIeT Bcero 9-10 MM BMeCTO OOBIUHBIX 13 MM;

e OTKa3 OT UCMOJb30BaHUS YIAPHOTO MHCTPYMEHTA JJIST YCTAaHOBKY IIPOBOJHUKOB
B IDC-koHTakThl. MOHTaX BBIIOJIHSIETCS C IIOMOIIBIO HAXWMHOM KPBIIIKH,
KOTOpasl yCTaHABIMBAETCS HA MECTO MaJIblIaAMU WJIM UHCTPYMEHTAMM THUIIA Kile-
1Ieli, pplyara WIh TOJIKATEJs;

e nByXxpsimHOe pactnoioxeHrue IDC-KOHTaKTOB OKOHIIEBATENS, MPUYEM OTU KOH-
TaKThl 9YaCTO UMEIOT Pa3IMIHYIO BBICOTY M MOTYT OBIThH pa3aesIeHbl TUJIEKTPUIeC-
KUMM TUIACTMHKAMU JUTSI CHMMETPHU3AIIU M KOMITEHCAIINH TIePEXOIHBIX TIOMEX;

*  HCIIOJIb30BaHWE KOHCTPYKIIMI, HOIYCKAIONIUX TOJBKO OMHOKPATHYIO YCTaHOB-
Ky. [IpyuMepoM Takoro penieHusi MOTYT CIYXKHUTb YK€ YIIOMSHYTBIC BBIIIIE MOIY-
s tuna 808 kommnanum ITT Cannon n S100 koHnepHa Siemens;

e TIpUMEHEHUE 3aeJIKU Kpasi 000JI0UKM Kabessi B KOPIYC PO3ETKU ISl COXpaHe-
HUS CTPYKTYPHI CepAeIHUKA;

e TIpUMEHEHUE KPBIIIEK C YKIATOYHBIMU ITa3aMU IS OTAEIbHBIX ITPOBOIHUKOB;

e TIONBOJX Kabelsl K po3eTKe MapajUIeIbHO €€ OCU B CIydae 3aHEeTO PaCITONOKECHUS
OKOHIIeBATeNIST WX TIePIIEHAUKYIISIPHO €€ OCH JUISI TPAAUIIMOHHBIX KOHCTPYKITHIA,

* UCIOJH30BaHUE MOBOPOTHOIO 3axKMMa Ha JIBa IPOBOJA OAHOMN Maphbl IIsI MUHU-
MU3alluU JJIMHBI paciuieTeHus (penieHue kommanuu Legrand).

3.2.2.3.2. KOHCTpYKTMBHbIE 0CO6EHHOCTH KOPNYCOB PO3eToK
CorlacHO IEUCTBYIOIIAM HOPMaM B BOCBMUKOHTAKTHOM MOJYJIBHOM pa3beMe JOJIKHBI
OBITh pa3Be/IeHbl BCE BOCEMb IIPOBOJHUKOB TOPU30HTAILHOIO KaOelsl WIM IIHYpa.
IIpaBUIBHOCTD TTOAKITIOYEHUST MIPOBOTHUKOB BUTHIX ITAp K KOHTAKTaM PO3ETKU 00ec-
TeYnBaeTCs TIPUMEHEHUEM IIBETHBIX HaKJIeeK U/WiKM 1M(GPOBO MapKUPOBKON OTHEIIhb-
HBIX KOHTAKTHBIX 3JIEMEHTOB. HeKOTOpBIe TUITBI pO3ETOK CHAOXEHBI IBOMHOM 1IBETOBOM
MapKUPOBKOI1 THe3I, 0003HaUYeHHBIX OykBamMu A 1 B miu ab0peBuarypamu 568A u 568B
JUTST BBITIOJTHEHMSI Pa3BOIOK IO cxemaM 568A u 568B cooTBeTcTBEeHHO. MapKupyrolme
HaKJIEKN pa3MeIAloTCsl PSIOM C Ta3aMU OKOHIIEBATEISI U MOTYT pacIioylaratbCsl Kak
Mexy rpedeakamu [IDC-KOHTaKTOB, TaK U Ha BHEIITHEN OOKOBOI ITOBEPXHOCTH KOpITyca.
Coenunennst IDC-KOHTaKTOB OKOHIIEBATENSI C KOHTAKTaMU THE31a MOTYT BBITTOTHSThH-
CsI TIO TpeM pa3IMYHbIM cxeMaM. [lepBble 1Ba BapraHTa IIIMPOKO TIPUMEHSIIOTCSI B TPAIM-
ILIMOHHBIX KOHCTPYKIIUSIX, B KOTOPBIX UCTOJB3YETCS MPSIMOE COEAVMHEHNE WIA COEINHE-
HUE Yyepe3 NevaTHyto miaty. [Ipyu npsMoM coemMHEHUM 3T KOHTAKThI U3TOTaBIUBAIOTCS
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METOIIOM IIITAMIIOBKM M3 OJHOTO JINCTA MEAHOTO CIUiaBa. [y1s1 yiydiieHus XapakTepuCcTUK
pa3beMa 10 YPOBHIO MEPEXOIHBIX TIOMEX CPEIHSIS YaCTh TAKUX KOHTAKTOB MOXET pacIio-
JlaratbCsl B Pa3HBIX IUIOCKOCTSIX C pa3leIeHUEM WX AUINEKTPUYECKMMM TUIACTUHKAMMU.
IIpu coenuHeHnn yepe3 MeYaTHYIO TUIATy KOHTAKT (PaKTUUYECKU COCTOUT U3 JIBYX YacTeid,
KOTOpBIE CBSI3aHBI MEXIy COO0I TOKOBEIYIIEH TOPOXKON M3 METHOU (POJIBIH.

Tperuit BapuaHT, peaIM30BaHHBIN O CXeMe TIPUMEHEHUSI MOIYJIbHOI BCTaBKU, HE-
130€XHO O3HAYaeT BBEJECHUE B TPAKT JOTOJIHUTEIHHOIO Pa3beMHOTO COSAUHUTENS U
HEKOTOPOE YXYAIIEHUE ero nmapamMeTpoB. JlJaHHOe pellleHue 10 3TOi MpUYMHE MOoIep-
JKMBAeTCsl OTPaHUYEHHBIM KpyroM npousBoauteseit Texuuku CKC. M3BecTHEHI 1Be oc-
HOBHBIE PA3HOBUIHOCTH €ro peajusanuu (puc. 56). B mepBoii U3 HUX, MPOABUTAEMOI

Kommanueit AMP, Ha
T IeYaTHOM IUIaTe MO-
S IYJIBHON BCTaBKU BBI-
MOJHEHBI TeYaTHBIe
MPOBOIHUKHU, KOTO-
pBIe BCTaBJISIIOTCS B
pasbeM COEIUHUTEIIS
(Tak Ha3bIBaeMBIH
Edge Connector). Bo

a) 0) BTOPOM, pear30BaH-

Puc. 56. BapuaHThl KOHCTPYKTUBHO peayv3alvyl PO3eTOTHBIX HOM IIBEULAPCKOU
MOJIyJIeil Ha OCHOBE MOMIY/IbHBIX BCTABOK: koMnaHueir Datwyler,

a) PCUICHUE KOMITaHU U AMP, Ha 1JI1aTe po3eTOK MC-

0) peurenue komnanuu Datwyler I10JIb30BaHbl LITHIPE-

Bble TPOBOJAHUKHU,
BCTaBJIsIEMbIe B COOTBETCTBYIOIME THE31a. 32 CUET MEHBIIIEeI peaKTUBHOCTHU IITHIPEBO-
rO KOHTaKTa MOXHO CYLLIECTBEHHO YBEJIMYUTh BEPXHIOIO TPAHUYHYIO YaCTOTY pazbeMa.
OTMETUM TaKXe, YTO HATWYME MOHTAXHOU IIaThl JOCTATOYHO OOJIBIION IUIOMIANUA B
MOZAYJIBHOM BCTaBKe KoMmaHuu Datwyler mo3BosisieT TOBOJIbHO OPUTMHAIBHO peasln-
30BaTh OpuHLUI cable sharing (cMm. paszmen 1.5). B HEKOTOpBIX BapuaHTax 3TUX BCTa-
BOK C JABYMS PO3€TKaMU MOIAYJIbHBIX PA3bEMOB KOHTAKThl PO3ETOUYHBIX MOAYJIEN CO-
€AMHSIIOTCS CO LITBIPEBBIMU KOHTAaKTaMM HE HaIpsIMylo, a Yyepe3 KOMMYTAIlMOHHYIO
konoaKy. KoHKpeTHBII BUI pa3BOAKY MPOBOIHUKOB Kabessl 3a1aeTcsi KOMMYTallMOH-
HBIM 3JIEMEHTOM, BCTaBJISIEMBIM B 3TY KOJIOJKY.
YBenmnueHre SKCIUTyaTallMOHHON HATEeXXHOCTH W YCTOMIMBOCTH KOHTAKTOB PO3ETKHU
K BO3MOXHBIM PBIBKaM 3a KaOeJb TOCTUTASTCS IPUMEHEHNEM KPHIIIEK, OJIeBAeMbIX Ha
IDC-KOHTaKTHI TIOCJIE MOHTaXa B HUX MPOBOXHUKOB W TOMOJHUTEIHHO (DUKCUPYIO-
LIMX MTPOBOAHUKY 33 M3OJSIIIMOHHYIO 000104Ky. M3BeCTHBI BapMaHTHl 3THUX KPBILIEK
Ha OIHY, IBE U 4eThIpe Mmapsl IpoBoxoB. Kphlllika, Kak MpaBWIO, BHIIIOJHEHA B BUAE
OTHAENbHOM AeTanu, B posdeTkax cepuu FTJ xommanmum Hubbell GyHKINM KPBHIIKA
BBITIOJTHSIET TIOBOPOTHAs Ha OOKOBOM ocH TiacTuHKa. B poserkax kommanuu Reichle
& De-Massari och TTOBOPOTHOM KPBIIIKM PACIIONIOXEHA B MEpeIHeN YacTu MOIYJIS U
OPUMEHTHPOBaHA MIEPICHIUKYISIPHO €ro IPOAOIbHOM ocu. KphITiiku Ha BOceMb TTPOBO-
JIOB IOCTaTOYHO YaCTO CHAOXAIOTCSl OOKOBBIMHU 3allleIKaMU, YBEJIUUMUBAIOITUMHU TPOY-
HOCTh U HaJeXHOCTh uX ¢bukcauuu. B pozerkax cepuu M100 xommanuu Lucent
Technologies ¢ okoHIleBaTesleM pa3pe3HOro TUIa Kpbllika uMeeT Bun I1-obpazHoit
neTanu, GUKCUPYeT ABE Maphl IIPOBOIOB Ha PA3TMIHBIX YACTSX OKOHIEBATENS U JO-
TIOJTHUTEIIFHO BBIMOTHSET PYHKINHN KiToda GuKcaTopa po3eTOYHOTO MOAYIIS B CIIyYae
€ro YCTaHOBKHU B JIMIEBYIO IUIACTUHY IEKOPAaTMBHOrO Kopoba. B ormimmuwme ot sToro
KpbIlKa po3eTok cepun HDS8 ynomsiHyTol BbIliie KoMmanuu Hubbell 3akppiBaeT Takxke
JIBE Mapbl TPOBOJOB, OMHAKO Ha OJHOI CTOPOHE OKOHIIEBATES.
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Puc. 57. Texuuyeckue pelreHus 110 00ECIIEYCHUIO TOITOTHUTEIBbHON
¢ukcaruu Kabeysi B po3eTKE MOAYIBHOTO pazbeMa:
a) C ITOMOIIBIO TTACTUKOBOTO XOMyTa M T-00pa3Hoi JIanKu;
0) Bpe3HbiMu 35eMeHTaMu po3eTku S100 dupmbr Siemens

OnucaHHBIe BBIIIE pelieHUs] 00eCIeYnBaOT XOPOIIYIO 3alIUTy OT IMOTEePU TajibBa-
HUYECKOM CBSI3W MEXIy NMPOBOAHMKAMU Kabens u Hoxamu IDC-KoHTakTa mpu pas-
JIMIHBIX TSHYIIAX ¥ U3TU0AIONTUX YCWINSX, OMHAKO He TApaHTUPYIOT COXPAHEHUS CTPYK-
Typbl BUTKOB TIPU phIBKax. [l ycTpaHeHUsT 3TOrO HeAOCTaTKa B MHXXEHEPHOU Ipak-
TUKE WCTIONB3YIOTCS CIeMYIOIINe MEPOTIPUSITHUS:
e JIOIIOJHUTEIbHAS (pUKCaIMsI KaOesIs IUIAaCTUKOBOM CTSIKKOM, BEITIOIHSIeMAasT OObIY-
HO 3a T-00pa3Hylo Janky po3eTku (puc. 57a);

*  IOTIOJIHUTEbHAs (puKcals Kabessl KIMHOM, BCTABJISIEMBIM B CTICIIMAIBHOE THE3-
IO KOpITyca SKpaHMPOBAHHOW PO3eTKHM (pellieHre HeMelKol Komnanuu Datwyler);

* IpUMEHEHUE HEOOJBIINX OCTPHIX BBICTYIIOB, KOTOPBIE BpE3alOTCS B O0OJIOUKY
Kabesst 1 00ecTieunBaloT ee HUKCAINIO OT MepeMellleHIi B OCEBOM HaIpaBIEHUT
(peuieHre KoMIiaHuu Siemens, IpuMeHeHHoe B Moayisix tuma S100), puc. 576;

e B naHensix komnanuu Elgadphon ¢ukcarop BHITIOIHEH B BUAE pa3pe3HOro Tpyo-
YaTOTO MPYKMHHOTO 3aXK1Ma, KOTOPHIN B paboueM MOJOXKEHUU TUIOTHO OXBAThI-
BaeT Kabellb;

*  HCITOJIb30BaHUE METAJUIMYECKUX (DUKCHUPYIOIINX XOMYTOB Wi cheMHBbIX U-00-
pa3HbIX nepxareseil. OmHa U3 TaKUX JAeTaneit siBiseTcs (PaKTUIECKU 00sI3aTeb-
HBIM aKCeccyapoM J000i 3KpaHMPOBAHHOUN KOHCTPYKIIMHU M BBITIONHSET (PYHK-
1Y 3a3eMJISTIONIETO AJIEMEHTA.

Po3eTku MOTYT MMETh pa3IUIHYIO CXEMY Pa3BOIOK, ISl 00eCTIeYeHUsT KOTOPOl TIpH-
MEHSIETCSl pa3IMdHasl packKiaaka MPOBOIHUKOB IO OTAEAbHBIM KOHTaKTaM. s ymyd-
IIEHUsI TTapaMeTPOB BIUSHUS B COBPEMEHHBIX KOHCTPYKIIMSIX YaCTO UCITOIB3YETCS TIpsi-
MO€ TIOJKJTIOYEHUE K OTIEIbHBIM KOHTAaKTaM 0e3 pa3BUBKM OTIEIbHBIX IMap Kabess, a
Tpebyemasi cxema pa3BOJIKM 00ecCIiednBaeTCsl BHYyTPEHHUM ITepEeKpeIMBaHUEM TTPOBOJI-
HUKOB. [Tpu 3TOM AUBIEKTpUYEeCKUE TIACTUHKY, Pa3IesIsIoNIne OTIeTbHbIe IIPOBOTHU-
KU, BBITOJTHSIIOTCS U3 CTHEIUATBHO MOJ0OPaHHBIX MaTepUaIOB M UMEIOT OIpeeIeHHYIO
TONMIMHY. Takoe pelreHue IMO3BOJISIET HApSIy ¢ oOecrieueHreM TajbBaHUUECKOUW pas-
BSI3KM TIOJYYUTh MEXIY OTAEIbHBIMU IPOBOAHUKAMH 3apaHee 3aJaHHYI0 €MKOCTh U
BBITIOJIHUTH CUMMETPU3AINI0 BHYTPEHHUX IIETIeil po3eTOYHOro MoayJst. Panee mist moc-
TIKeHUs Takoro 3¢ @ekra mpakTMKOBaJIach YCTAHOBKA TUCKPETHBIX KOHIEHCATOPOB B
BUJIE HABECHBIX 2JIEMEHTOB, OHAKO 3TO HE TMO3BOJISIET MOJYYUTh BBICOKYIO TTPOOUBHYIO
CTOMKOCTh KOHCTPYKIIMM U HE pa3pelaeTcs AeHCTBYIONIMMY PEAAKIIMSIMUA CTAaHAAPTOB.

PozeTku [1s1 TTOAKITIOUEHMST K 9KPAaHUPOBAHHBIM KabessiM U3 coobpakeHni yHUDM-
KAl BBITIOJTHSIOTCS B €IMHOM KOHCTPYKTUBHOM CTUJIE ¢ po3eTKamu it kadenss UTP.
OCHOBHBIM WX OTIMYMEM SIBJISIETCSI HAJIMYKME SKPAHUPYIOIIUX KOXYXOB U JIPYTUX 3JIe-
MEHTOB O0ECITeYeHMS TaJIbBAHWMYECKON CBSI3U SKPAHOB BWIKU U PO3ETKU. DKPAHUPYIO-
LU KOXYX Yallle BCeTo BBITIONHSIETCS B BUJE KPBIIIIKU, KOTOpasi OeBaeTCsl Ha OKOHIIe-
BaTeIb PO3ETKU IOC/IC Pa3BOIKHU Ha HEM OTAEIbHBIX IIPOBOTHUKOB Kabesst. Pupma Panduit
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npuMeHsieT it cBoux po3eTok cepuu MUSJCS588 skpaHMpyOIINiA KOPITYC U3 TOHKOTO
JINCTOBOTO MeTaJlla, KOTOPHKIM TOCIe pa3aesiku Kabessi 0JeBaeTCsl Ha PO3ETKY U 3aKpbI-
BaeT ee co Bcex CTopoH. B Momynsix tuma S100 kommaHuu Siemens 3KpaH BBIMOJHEH
COCTaBHBIM: €TO0 TIepBas JIeTalb 00eCIeunBaeT KOHTAKT C SKpaHOM KabeJst, BTopasl BbI-
TOJIHSIET POJIb CUJIOBOM OCHOBBI M CO3AET ITOJHBIA KPYTOBOM OXBAT OCTAJIBHBIX ETAJIEN
rHesna. B 3aBUcHMMOCTH OT 00beMa 3J1eMEeHTOB PO3ETKM, OXBATHIBAEMBIX 9KPaHOM TTOCIIE
€ro yCTaHOBKH, B po3eTKax kopropanuu Alcatel paznuyaioT cOOCTBEHHO SKpaHUPOBaH-
HBbIE MOAYJIX (3KPAaHUPYETCS TOJIHKO THE3MO IS TOAKIIOUEHMST BIJIKA) Y MOJIYJIM TUTIA
EMC2! (mosHast 5KpaHMPOBKA THE3IA U OKOHIEBATEIS).

OneMeHT 00ecTIiedeHMsI TATbBAHUYECKON CBSI3M SKPAHOB KaOeisl U COSAMHUTELHOTO
1IIHYpa MPEeACTaBISIET COO0M METAJUIMIECKYIO BCTaBKY B THE3[0 PO3eTKU. JIJIsl yMEHbILIEHUST
BEJIMYMHBI TIEPEXOTHOTO COMPOTUBICHUST BCTaBKA CHAOXAETCST MPYKUHSIIUMU CaMOOYM-
IIAIOIIUMUCST KOHTAaKTaMU B BUIE OTOTHYTBIX JIATIOK. [1p1 3TOM B GOJBIITMHCTBE KOHCTPYK-
1M1 yCTaHABIMBAETCS BA TAKMX KOHTAKTA, Y YIIOMSIHYTHIX Bbiiiie Momyniei S100 mpumeHsi-
€Tcsl TpU Janku, a y po3erok cuctembl EMT kommanuu AMP mpemycMOTpeHO 4eTbIpe
koHTakTa. HeobXoanMocTh TOC/IeIHEr0 HOBOBBEICHST 0OYCIIOBJIEHA CIIUIITKOM OOJBIIIUMU
JIOTTyCKAMU Ha TEOMETPUYECKUE pa3Mephbl JIEMEHTOB Pa3beMa, 3aJaBaeMbIMU JEUCTBYIO-
meit pemakupeit cranmapra IEC 603-7. VBenmmdeHHe KOJIMYECTBA KOHTAKTOB ITO3BOJISIET
KOMITEHCHPOBATh BO3MOXHBIE JTIO(GTHI TIPY YCTAaHOBKE IO BCEM TPEM OCSIM M OOECIICUUTh
HaJIeXXHBI! KPYroBOil KOHTAKT 9KpaHOB Ha MPOTSDKEHUHM BCETO CPOKa IKCIUTyaTalliy.

KoHcTpyKIust Kopryca po3eTKH MOAYJIBHOTO pazbeMa JOCTaTOUHO CHJIBHO 3aBUCUT
OT ero Ha3HAYeHUs U MOXET OBITh BHITTOJTHEHA B IBYX OCHOBHBIX BapuaHTaX. [1epBeIM
W3 HUX SBIISIETCS YHUBEPCAIBHBIN pO3ETOUHBIN MOIYJIb, KOTOPBII yCTaHABIMBAETCS Ha
CBO€ pabouee MECTO C MCIOJIb30BAaHMEM 3alllesoK. Takue MOIyIu BBIMOJHSIOTCS B
TpeX BUIAX: YIJIOBOM, IJIOCKUI U B cTuiie Keystone (puc. 58). s MOHTaxXa B IeKopa-
TUBHBINI KOPOO MPU TaKOM UCIIOJTHEHUU TpeOyeTcs JulieBasl MaHelb-aaanTep, B KOp-
myce MH(MOPMAITMOHHOM PO3ETKU YCTAHOBKA BBHITIOJNHSIETCSI HATIPSIMYIO 0€3 KaKUX-JI100
JOTIOJTHUTEIbHBIX 3JIEMEHTOB. PO3€TOUHBII MOAYJIb C JULIEBON MAaHEJIbIO SIBJISIETCS
MIPUMEPOM CITeIIUATM3UPOBAHHONW KOHCTPYKIIMM U OPUEHTUPOBAH HAa YCTAHOBKY B Jie-
KOpaTHMBHBIX KOpoOax, a Takke B po3eTKax MyJbTuMmeauna. HekoTropble KOHCTPYKIIUN
MOJyJIei C JIMIIEBOM MaHEeJbI0 MPeAyCMATPUBAIOT OTKUIHYIO WJIM CIBUKHYIO TTOIIIPY-
XUHEHHYIO 3aCIOHKY THe3/a, 3alUINAIoNIYI0 €¢ KOHTAKThl OT 3arpsi3HeHUsT IIpU He-
MOAKJIIOUEeHHON BuiIKe. [l MOHTaXa 3alllUTHBIX KPHIIIIEK Ha YHUBEPCAIBHBIN MOIYJIb
WHOTIA IPUMEHSIETCS alaliTep, OfeBaeMbIi Ha €ro JIMIEBYIO YacTh. OTaeIbHbIE KOHCT-
PYKIIMU TaKWX aJanTepoB MOTYT UMETh CHEIUAIbHYIO (hOpMY, KOTOpas IIpU YCIOBUU
HAJIMYMS aHAJIOTMYHOTO OTBETHOTO 3JIEMEHTA, OIEBAEMOTO Ha BUJIKY, ITO3BOJISIET 3aK0-
JMPOBATh ITOCIICIHIO Ha BOBMOXHOCTH ITOIKITIOYCHUS TOIBKO K OIPEIeSICHHOMY THE3Y.

et
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Puc. 58. YcTaHoBKa po3eTOYHBIX MOMAYJIEH B KOPOO MIIN PO3ETKY:
a) YIJIOBOTO B BapuaHTE C BBICTYIIOM; 0) IIOCKOTO; B) B cTwie keystone

21 Bra ab6peBuaTypa pacudposbiBaeTcsa Kak Electro-Magnetic Control.
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3.2.2.3.3. Pa3HOBHAHOCTH PO3€E€TOK

KoHTakThl pa3beMOB HYMepYIOTCS ITOCIeA0BaTEIbHO ClieBa HampaBo OT 1 1o 8, ecim
CMOTpETh Ha THE3/I0 PO3eTKM TaK, KaK MoKa3aHo Ha puc. 59. Ha atoM pucyHke 1n300-
PaXEHO HECKOJIBKO PAa3HOBUIHOCTEM KOHCTPYKIMN Pa3beMOB.

- - . .

a 6 B r

Puc. 59. PazHOBUIHOCTH PO3ETOK MOAY/IBHBIX Pa3beMOB: a) BOCbMUKOHTAKTHASI,;
0) BOCBMUKOHTAKTHAsI C KJIFOYOM; B) LIECTUKOHTAKTHAS; T) IIECTUKOHTAKTHAS MOIUMDUIIPOBAHHAS

TpanuuoHHBII BOCBMUKOHTAKTHBIA pa3beM, KOTOPBIII HOCUT Ha3BaHuUe Western
Plug, 8PMJ (8-position modular jack) mim 8P8C (8 position 8 conductor), puc. 59a, Ha
IIPAKTHKE YaCTO HE COBCEM KOPPEKTHO HasbiBaeMblii RJ-4522 | 1ojy4miI caMoe IIupo-
xoe nipumeHeHne B CKC. OH ycTaHaBiuBaeTcs B MH(OOPMAIIMOHHBIX pO3eTKax pabo-
YHUX MECT U B KOMMYTAIITMOHHOM O0OPYIOBaHUU B KPOCCOBHIX. Kpome TOro, Ha OCHOBE
MOJIYJBHOTO pa3dbeMa B OOJBIIMHCTBE CIy4aeB peainsyeTcs nHTepdeiic cereBoro 0060-
pyJIoBaHuUsI, 4Yepe3 KOTOpblit ocyniecTBisieTcs: ee noakiouenue Kk CKC.

BoChMUKOHTAKTHBIN pa3beM C KirodoM (puc. 596) 6bu1 pazpaboran pupmoit DEC
IIJISI TOTO, YTOOBI €r0 BUJIKU IO OIIMOKE HEJIb3sl OBLIO TTOAKIIYATh K PO3ETKE OOBIYHO-
0 BOCBMUKOHTAKTHOTO pazbeMa. DTH pa3beMbl, KaK, BIIPOYEM, U IIIECTUKOHTAKTHBIE
MoauGUIIMPOBaHHBIE, Ha3bIBaeMble MHOIIA Takske MMJ-pasbeMamu (ot anri. Modified
Modular Jack), puc. 59r, He MOIYYWIN IIMPOKOTO PACTIPOCTPAHEHUS U UX HE PEKO-
MeHayeTcs ucnonb3oBaTh B CKC.

IllecTukoHTaKTHBIE pa3beMbl (puUc. 59B), KOTOpPbIE aHAJIOTMYHO BOCBMUKOHTAKT-
HBIM THE3JlaM 4acTO He BIIOJIHE KOppekKTHO HasbiBaloT RJ-11 mim RJ-12, mmpoxko
WCIIOJIB3YIOTCSI B HECTPYKTYPUPOBAHHBIX KaOEIbHBIX CUCTeMaX IJIsSl TOIKITIOUEHUS Te-
JiehOHOB Ha paboumx MecTax. B 1Liensix JOCTMKEHUSI CBOMCTBAa YHUBEPCAIBHOCTU B
CKC wunH(pOpMaIMOHHBIE PO3ETKU IOJIKHBI OBITH 00OPYAOBAHBI TOJBKO PO3ETKAMM
BOCHBbMUKOHTAaKTHBIX MOAYJBHBIX Pa3beMOB. MOMYIbHBIE PA3beMBbl UMEIOT TaKylO0 KOH-
CTPYKIIMIO, YTO BWJIKA IIECTUKOHTAKTHOTO pa3beMa OKOHEUHOTO IITHypa JJIsI ITO[I-
KJItoueHus TesiehoHa MOXET OBITh MOJKIII0YEeHAa K BOCBbMUKOHTAKTHOUW WMHGpOpMaI-
OHHOI PO3eTKe, IIPY 3TOM €€ KOHTAaKTHl 1 1 § ocTaroTcs He3aaeliCTBOBAHHBIMU.

B ka6enpHO# cucteme SMART wuspamnbckoit Kommanuu RiT Technologies mpume-
HSIETCSl CTIeIMaNbHbIN 10-KOHTaKTHBIN MOAYJILHBIN pasbeM. Hammuue nByX MOTOMHM-
TEJIbHBIX MMPOBOJHUKOB (B HACTOSIIIIEE BPeMsl MCIIONB3YETCSl TOJIBKO OMWH M3 HUX) T0-
3BOJISIET TaK Ha3bIBAEMOMY CKaHepy KOHTPOJIMPOBATh COENMHEHME ABYX MOPTOB MaHEIN
KOMMYTAITMOHHBIM IITHYPOM 1 O00ECIIeYNTh ABYXCTOPOHHIOIO Tiepeaavy yIpaBIIsIomeil u
JMUATHOCTUYECKOM MH(MOPMAITUH IT0 HECUMMETPUYHOM cXeMe. YHUBEPCATbHOCTD Kabelb-
Hoii cucteMbl SMART 1 ee COBMECTUMOCTh C 000PYIOBAaHUEM APYTMX TUIIOB JOCTUTA-

22 A66pesuatypa RJ pacummdpossiBaetcst Kak Registered Jack 1 0603Ha4aeT KOHKPETHYIO CXEMY
Pa3BOIKM OTHEIHHBIX IIPOBOAHUKOB Ka0eJIs 10 KaHaiaM po3eTKu. HampumMep, IeCTUKOHTAKT-
Hast po3eTKa MOXeT ObITh pa3BeneHa 1o cxeme RJ-11C (onna nmapa), RJ-14C (aBe mapsl) win
RJ-25C (tpu maper). BocbMuKoHTaKTHOE THe310 pa3Boautcs mo cxeMaM RJ-61C u RJ-48C,
JUISE BOCBMUKOHTAKTHOTO T'HE3/Ia ¢ KJII0YOM M3BECTHBI CXeMbl pa3Boaku RJ-45S, RJ-46S, RJ-
48C u 1.n. [Ipu HanTUYMK B KaTajlore WIM MHOW TeXHUUYECKOW JOoKyMeHTanuu 3anucu RJ-45
cJIeflyeT TOHMMATh, YTO PeYb UAET 06 OOBIYHOM BOCBMUKOHTAaKTHOM MOMIYJIBHOM pazbeMe.
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€TCsI 32 CYeT KOHCTPYKIIMU THE3/a pa3beMa TaKuM 00pa3oM, YTOOBI B HETO MOXKHO ObUIO
BCTaBUTb CTAHIAPTHYIO BWJIKY BOCBMUKOHTAKTHOTO MOJIYJIHHOTO pa3beMma. EcrecTBeH-
HO, UTO B CJIyyae IMIPUMEHEHUS IIIHYPOB C TAKUMU BUJIKAaMKU OOMEH CITy>KeOHOI YIIpaBIsi-
fo1ei mHpopMaIlneil CTaHOBUTCSI HEBO3MOXHEIM. boJiee mogpoOHEIe cBeeHUsI 00 3TOM
TeXHUYECKOM pellIeHUH comepxkarcs B maparpade 11.1.3.1.

3.2.2.4. Cxembl pa3BOAKM MOAYAbHbIX pa3beMoB

TIpoBOIHMKY CUMMETPUYHOTO KabeJsIsi MOTYT pa3BOAUTHCS B PO3ETKE MOJYIBHOIO Pa3b-
eMa pa3TUYHbIMU criocobaMu. M3-3a TII0CKON KOHCTPYKIIUM BUJIKM aOCOJIIOTHO JIyd-
IIeil cXeMbl pa3BOAKM HE CYIIECTBYeT, U BbIOOp JII0OOI M3 HUX IPEACTaBIsIET CO00it
KOMIIPOMUCCHOE pellleHre, o0ecreunBalolnee yiaydlieHne Kakux-au0o OJHUuX Iapa-
METpPOB 3a CYET JPYTHUX.

Ha npaxtuke moixyyuiau HauboJbliiee paclipoCTpaHeHUE TPU OCHOBHBIE CXEMBI pa3-
BOIKM BUTHIX IIap Ha KOHTaKThl MOIYJIbHOTO pazbeMa (puc. 60): TS68A, T568B u
USOC?. B CKC ucnons3yercst IBe IEPBLIE U3 HUX, OXHAKO BCTPEYAIOTCS TIPUIOXE-
Hus, ucnonssyiomue cxemy USOC?* | mosToMy HEKOTOPEIE (PUPMEL IIPOU3BOIAT KOM-
MYTallMOHHBIE ¥ OKOHEUHBIE IITHYPBI C MOIYJIBHBIMU pa3beMaMU, CKPOCCUPOBAHHBIMU
no cxeme USOC.

Puc. 60. Cxembl pa3BOJKM BUTHIX Iap IO KOHTAKTaM MOIYJIBHOTO pasbema: a) TS68A;
6) T568B; B) USOC BocbMmukoHTakTHBIN; ') USOC 111eCTUKOHTAKTHBII

Ta6amuua 43. PazBonka BUTBIX Iap MO0 KOHTaKTaM MOIYJIbHOTO WHpopManus o pa3Bof-
pasbeMa IJidd pa3JIndHbIX CXEM KPOCCHUPOBKU K€ II0 KOHTAKTaM BWJIKU 1
Konraxr TS68A T568B USOC PO3ETKI MOIYJIBHOTO pa3b-
[Mapa | Cnrran [[Ilapa | Curnan |[[Ilapa | Curnan €éMa IPOBOJIOB B COOTBET-
1 3 T3 2 T2 4 T4 CTBUHU C MX I[BETOBOI Map-
2 g R3 2 R2 3 13 KHPOBKOI! COITIACHO CXeMaM
3 2 12 3 13 2 T2 T568A, T568B u USOC
4 1 R1 1 R1 1 R1

npuBeaeHa B Tabn. 43, a

5 1 TI 1 TI 1 Tl 6
6 > o 3 R3 5 Y TakKe IToKa3aHa Ha puc. 60.
7 2 T4 4 T4 3 R3 JIOCTOMHCTBOM CXEMBI
3 4 R4 4 R4 4 R4 USOC sgaBnsgeTcs TO, 4TO

T — nepenava curHana, R — npuem curHana TIpH HOAKIOYCHIUM K BOCH-

23 Dra ab6peBuarypa oszHadaeT Universal Service Ordering Code.

24 NTaHHBIA hakT o6bsICHSETCS TeM, 4T 60bIMHCTBO CKC pa3spaGoTaHo aMepUKaHCKUMU KOM-
maHusiMu, a cxema USOC mmpoxko mpuMeHsieTcsl B TeIe(OHHBIX CeTSIX OOIIEro MOJIb30BaAHUS
CIIA.
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MHKOHTAKTHOH PO3eTKEe IIECTUKOHTAKTHON BIJIKU 00ECIICUMBACTCSI ITONKITIOUCHUE TTap
1, 2 1 3. OCHOBHBIM HEIOCTATKOM CUMTAETCS TO, YTO B CPAaBHEHUU cO cxeMaMu T568A
u T568B oHa oGecneunBaeT XyalIylo 6aJaHCHPOBKY Iap 3 U 4 BBUIY 3HAYUTEIHLHOTO
pa3HeCeHMsT UX KOHTaKTOB.

PasBomku T568A u T568B BO MHOIOM COBIIAaOT APYT C APYIOM M OTIMYAIOTCS
TOJIBKO IIBETOM Tap 2 U 3 OpaHXEBOTO U 3€JEHOTO IIBETOB, KOTOPHIE TTOMEHSHBI MeC-
TaMU. [JJOTIOTHUTEIFHOE TPEUMYIIECTBO cXeMBbl T568A cocTOMT B TOM, YTO OHA CO-
BMecTuMa 1o mapam 1 u 2 co cxemoit USOC. Omnako cxema T568B (AT&T 258)
MOJIy4YrsIa B Halllel cTpaHe 3HAYUTEIbHO 0oJiee IMPOKOe pacpocTpaHeHue. DTO 00bsIc-
HsIeTCs, TO-BUAMMOMY, TeM, yTo oHa nipuMmeHsieTcs B CKC Systimax komnanuu Lucent
Technologies, koTopast 3aHMMana JOMUHUPYIOIIEE MOJOXEHUE B 3TOM CEIrMEHTE Ha-
1IIero HAaIIMOHAJILHOTO PHIHKA Ha MEePBOM dTalle ero pa3Butus. [1oaToMy mist mocTpo-
eanss CKC pekoMeHmyeTcs MCIOIb30BaTh pa3Boaky 568B. Cranmapter CKC He mpen-
MMICHIBAIOT CTPOTOTO MCIIOMB30BAHMS TOM WJIM MHOUM CXeMBI Pa3BOIKU, BEIOOD ITOJTHO-
CTBIO OCTaBIISIETCS Ha YCMOTpPEHME IT0Th30BaTe/sl. EMWHCTBEHHBIM OTpaHWYCHUEM
apisiercss HopMma TIA/EIA-568A, 3ampeniaionias OJHOBpEMEHHOE IIPUMEHEHNE B OfI-
Hoit CKC nByX pa3iIMYHBIX CX€M Pa3BOIKHU.

ITomumo cxem
T568A u T568B cy- Tabmuua 44. HcnonbsoBanue cxem TS568A m T568B HexoTOopbiMM
HICCTByeT HECKOJIb- TUIIAMM CUCTEM IE€peaadyr JaHHBIX

KO IOPYTUX CXEeM Cucrema KoHTaKTBI
MOAKITIOYEHUI, OIl- 1-2 3-6 | 4-5 7-8
pElleIEHHBIX B pa3- | AHANOroBbIe TeneoHHbE annapaTsl - - | T/IR -
JIMYHBIX TOKYMEH- II%EN - l_lm:?Hne [1; R IMuranme
ase- - -
Tax. HacTh 3 HMX e e - T | R -
COBMECTHMA CO CXC- FDDI (TP-PMD) T ¥ * R
mamu T568A u [ATm (rpymnmoBoe 060pynoBaHTE) T * * R
T568B (Hanpumep, [ATM (cBs3yrolee 0bopyaoBaHNe) R * * T
Token Ring [100VGAnyLAN Bi Bi | Bi Bi
(802.5)), HekoTOpBIC 100BaseT-4 (802.3u) T R Bi Bi
coBMecTUMBI co [ 100Base-TX (802.3u) T R - -

cxeMaMu T568A m T — mepemaua curHana; R — mpuem curHana; Bi — nByHampaBieHHast
T568B c TouHocTElo T€Pelada CUrHajia; * — MOTryT OBITh MCIIOJIb30BaHLI NPU IPUMEHEHUU

o AKTHUBHOTO 000 OBaHUSI HEKOTOPHBIX IIPOU3BOIUTENCH
1o oOO3HaYeHUIT Py P p A

map NPOBOJHUKOB
(10Base-T (802.3), TP-PMD (X3T9.5)). B Tabn. 44 npuBeaeHbl IPpUMEPhI MCIIOIH30BA-
Hust cxeM T568A u T568B HEKOTOPHIMU M3 COBPEMEHHBIX CUCTEM Iepefayi JaHHBIX.

3.2.3. Pazbembl THRaA 110
Paszbembl Tuna 110 pazpaboransl B 1972 rogy B Bell Laboratories 1 sIBISIIOTCS TUIWY-
HBIM «ITaHETHLHBIM» 3JIEMEHTOM, TO €CTh OPMEHTUPOBAHBI HA YCTAHOBKY B KOMMYTAIlH-
OHHOM O00OOpPYIOBaHMU KPOCCOBBIX M almapaTHbIX. KpoMe TOTo, OTHEIbHBIE AETaTu
3TOr0 pa3dbeMa B Te€X WM WHBIX BapUMaHTaX IMPOKO IMIPUMEHSIIOTCSI B HEKOTOPBIX KOH-
CTPYKIUSIX UHPOPMAIIMOHHBIX PO3ETOK ISl MOAKIIOUEHUSI TOPU3OHTAIBHOTO Kadess,
pPa3beMOB KOHCOJIMAAIIMOHHBIX TOUEK M APYTUX aHAJOTUUHBIX 3JeMeHTOB. Kak aie-
MEHT UHTepdelica akTUBHOTO 000pynoBaHus paszbeM tuna 110, B oTiMuue oT po3eTKu
MOJYJIBHOTO pa3beMa, MPAKTUIECKN HE MCIIOJB3YETCSI, YTO OOBSCHSETCS, BEPOSITHO,
ero OOJIbIIMMU JTUHEHHBIMU pa3MepaMu B TPeX- U YETHIPEXIIADHOM BapHUaHTAaX.

Jo mosiBieHusI KOMMYTAIlMOHHBIX 2JeMEeHTOB Tuma 110 KoMMyTanusi B OCHOBHOM
OCYIIECTBIISIIACh TIEPEMBIYKAMM, KOTOPBIE HE IMO3BOJISLT JOOUTHCS TUIOTHOU 3aBUBKU
MMPOBOTHUKOB. DTO TOBBIIIAJIO 3aTyXaHWe U yXyamauo 3HaueHue mapamerpa NEXT mo
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3HAUEHU, KOTOPhIe 00ECIIeUNBAIN XapaKTePUCTUKI CUCTEMBI HE BBIIIE KaTeropuu 3.
Cosnanue pazbeMoB TuIa 110 Mo3BoamiIO UCHOIB30BATh IS KOMMYTALIMM KaHAJIOB I1e-
penady curHaja KOMMYTallMOHHBIE ITHYPHI C BIUTKAaMU. B IIIHype 3a cueT HaJTMIus BHEIII-
Heil 000/10uKyM Kabesst 0becrieynBaeTcsl CTAOMIBHO TIIOTHASI 3aBUBKA MPOBOIHUKOB Tap
U MOTEHIUATBHO 00Jiee BBICOKME AJIEKTPUUECKUE XapaKTepucTuku. Kpome Toro, Kom-
MyTallMUOHHBIE IITHYPHI CYIIIECTBEHHO yIOOHEe B SKCILUIyaTalluu MO0 CPAaBHEHMIO C TEpe-
MBIYKaM¥ TIPY HEOOXOIMMOCTH BBHIIIOTHEHHS JOCTATOYHO YACTBIX MEePEKITIOUEHU.

Pa3zbem Tuna 110 cocTouT 13 ABYX YacTeil: BUIKHU U JIMHEHKU, KOTOPAsl MIOCJIE yCTa-
HOBKHU Ha Hee TaK Ha3bIBaeMOro coeauHuTebHoro 6oka 110C BeimonHsAeT PyHKIIUU
poseTku (puc. 61). KOHTaKTHI BIJIKY TIPEICTABIISTIOT COOOM TIePIICHIUKYIISIPHBIE TUIOC-
KOCTH KOpPITyca MEeTaJUTMYeCKUe IJIACTUHBI, BXOASIIME B 3230p MEXAY KOHTAKTaMU Ha
guHelike. [1pu pa3paboTke KOHCTPYKIIMM pa3beMa Hapsily ¢ 00eCTieYeHUEM 4YacTOT-
HBIX XapaKTepPUCTUK KaTeropuud 5 oco00e BHUMAHME YAEJSUIOCh TOMY, YTOOBI TOKO-
MIPOBOJISIINE 3JIEMEHTHl BWIKM U PO3ETKU OBUTM XOPOIIO 3alUIIEHBI OT BHELIHUX
MEXaHUYECKUNX BO3IEMCTBUI IIIACTMACCOBBIMU IETAJIIMU KOPITyca AJISI CYILeCTBEHHO-
TO YBEJIMUEHUS SKCIUTyaTallMOHHON HaZleXXHOCTU. B3anmonecTBytonme Mexmny coooit
KOHTAaKThl BWIKU U COETUHUTEIBHOTO O6JI0Ka MOTYT OBITh IMTOKPBITHI CJIOEM 30JI0Ta TOJ-
IIAHON HECKOJIBKO MUKPOMETPOB, UTO MPETSITCTBYET OKUCIIEHUIO PabOYUX MTOBEPXHO-
CTell U CYIIECTBEHHO YJIy4llIaeT HaJeXXHOCTh KOHTaKTa MEXIy HUMU.

Puc. 61. Buika pazbema tuma 110

Kopryc BWIKM MMeeT IMpedoXpaHUTENIbHBIE BBICTYIIBI, OJIOKMPYIOLIKE €€ MOIKIIIO-
YeHUe K JMHEeHKe B HEeNPaBWIBHOM IOJIOXEeHUU. [ BU3yadbHON MHIMKAIUU TIpa-
BWJIBHOCTH YCTAHOBKM IIOAKJTIOYaeMOIl BWJIKM Ha €€ BEpXHeil CTOpOHE OOBIYHO BBI-
TOJTHSIETCST M300paXkeHne CTpeiku. MI3BecTHa Takxke pa3paboTaHHasi KOMITaHUEeH Siemon
peanm3arusa padbeMa 110 ¢ SBHO BBIpakeHHON HECMMMETPUIHOU (OpMOIi Kopiryca,
KOTODBIN TIOJIKITIOYAETCS K JTMHEWKe TaKUM 00pa3oM, UYTOOBI eT0 KO3BIPEK HAXOMWICS
cBepxy. OTMeTHM TakXke, YTO Ha KOPITyce YeThIPEXMapHbIX BIJIOK 3T0I (GUpPMBI mpe-
YCMOTPEHBI BIIQAVHBI C HACEUKOM, yBeIMUMBAIOIIe IPOYHOCTD 3aXBaTa PyKoOil U ae-
JIaolMe MPOLEecC KOMMYTALIMM HECKOJIBKO 0oJiee YIOOHBIM.

Buiku tuna 110 usrorasiuBaroT-
csaHa 1, 2, 3 1 4 mapsl, 9TO MO3BOJISI-
€T BBITTOJTHSTH TOAKITIOUEHIE KOMMY-
TAIlMOHHOTO IIIHypa K KaHajlaM Iie-
penauy curHaja pa3TuaHoON eMKOCTH.

_ \.&' Hanpumep, 11st TonKmtoueHrs K aHa-
‘\ R JIOTOBOMY TeJIe(pOHHOMY KaHaTy J10-
‘ i = CTaTOYHO OJHOMApPHOW BWIKHU. s

\-w MONKITIOUCHMST K KaHATIaM TepeIadi

nmanabix JIBC pexomeHmyercst uc-

Puc. 62. KoMMyTallMOHHBIA LIHYD TIOJIb30BaTh YETHIPEXTIAPHBIE BUJIKU.
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Kopnyc Bunku tuna 110 cobupaercs U3 ABYX IOJOBUH, COESOUHSIIONIUXCS TLIACT-
MacCOBBIMM 3altiesikaMu. [IpOBOTHUKM KOMMYTAIIMOHHOTO KaOesl IMOIKII0YaloTcs K
koHTakTam IDC 110, ycTaHOBIEHHBIM B OJHOUW M3 IOJOBUH C IMOMOIIBIO OOBIYHOTO
OIHOTIPOBOJIHOTO Y/IapHOTO MHCTPYMEHTA.

B BwjiKe KOHTAaKThl HyMEPYIOTCS CJieBa HAMPaBO MPU €€ OPUEHTAIINU B TTOJIOXEHUU
TSI IOAKJTIOUEHUSI K KPOCCOBOMY OJIOKY. Mexay HoMepaMy KOHTAaKTOB U MTPOBOIHU-
KaMM Tap Kabens I ITHYPOB MMEETCs IPsIMOe COOTBETCTBME, TO €CTh IepBasi Iapa
MMPOBOHUKOB MOAKIIIOYAETCS K MEPBOIi TTape KOHTAKTOB, BTOpasl Ilapa — KO BTOPOU U
T.1. JIaHHOE CBOICTBO YIpOIIAeT MPOIECC YCTAHOBKM BWIKM Ha KaOedb M IMO3BOJISIET
MUHUMU3UPOBATH BEJIMUUHY MIEPEXOTHON MOMEXU 3a CUET MPAKTUYECKOTO YCTPAHEHUS
pacIuleTeHUsI TPOBOJHUKOB OTAEIbHBIX Tap.

Kopmyc Bwiku pazpema mist ¢haOpUyHON YCTAHOBKM Ha IIIHYPBI OCHOBHOI Macchl
MPOM3BOAMTENIEI N3TOTABIIMBAETCSI U3 HEMIPO3PAYHOI IIacTMacChl. B BUJIKax, mpeaHas-
HaYeHHBIX JUISI YCTAHOBKYU Ha Kabeslb B MOJIEBBIX YCIOBUSX, JOCTATOYHO YaCTO WCIIONIb-
3yeTcsl TIPO3payHbIil TUIACTUK. DTO 00JeT4aeT BU3YaTbHBINI KOHTPOJb MPaBWJILHOCTU
BBITIOJIHEHUSI PA3BOAKU OTIEIbHBIX MPOBOMHUKOB. [IpO3pauHBIMM BBIMOTHSIIOTCS KakK
006e nosioBuHKI Kopryca (u3menusi cepun SD110P komnanum Siemon u ICMP110XPR
¢upmel ICC), Tak u TOMBKO OnHA BepxHsis Kpbika (P110PC-4 xomnanuu Panduit). B
TOCJIeTHEM ClTyyae 00ecTIeunBaeTCs JOTIOTHUTENbHBIN BU3YaIbHBIN KOHTPOJIb TTPaBUIb-
HOTO TIOJIOXXKEHMST BWIKA B MOMEHT €€ TOAKIIOUeHUSI K KOMMYTAIIMOHHOMY OJIOKY.

KpynHblii m1acTMaccoBBIif KOpIyC BWIKU pasdbema 110 (0coGeHHO B YeThIpexmap-
HOM BapHaHTEe) B MPUHLMIIE HE CO3[Aa€T OCOOBIX MPOOIEM MPU MapKUPOBKE PA3IUY-
HBIMU CaMOKJICSIIIUMUCS TUKETKaMU. JUJIs BBIMOJHEHUS! UHAUBUIYATbHON MapKH-
poBKM BWIOK TUMA 110 mpou3BOACTBa KOMITAHUHM Siemon MOTYT OBITh MCIOJIb30BaHbBI
OBaJIbHBIE TIACTMACCOBbIE MKOHKU JECSATU PA3TUYHBIX 1IBETOB.

CoenunHutenbHble 6;10ku THIA 110C ycTaHaBIMBAIOTCS HA KOHTAKTHYIO TIOJIOCY TTOCIIEe
pa3BOIKU Ha Hell Mmap TOPU3OHTAJIBLHOIO WJIM MarucTpajbHOro Kabess. B KoHCTpyK-
uuu 0J0Ka MpeaycMaTpUBAIOTCS MeTaUIMUecKrue X-00pasHble seMeHThl ¢ IDC-KoH-
TaKTaM{ Ha OJHOU M3 CTOPOH, KOJMYECTBO KOTOPHIX COBITAAET C YMCIOM OOCITyKHBa-
€MBIX MIPOBOAHUKOB. JIe3BHS CO CTOPOHBI 6J10Ka, OOpaIlleHHOM K KOHTAKTHOM TI0JIOCE,
IO/ BO3ACHCTBUEM MSTUIIAPHOTO YIAapHOTO MHCTPYMEHTA BPE3afoTCs B IIPOBOTHUK Ka-
Oesist, caM OJIOK TIPU 3TOM C MOMOIIBIO BOCBMM JOCTATOYHO TYTUX 3allleJIOK HaleXHO
3aKperuIsieTcsl Ha KOHTAaKTHOM moJioce, MprKuMasi K Heil TpoBogHUKU. [Ipu Heobxo-
JIUMOCTH BBITIOJTHEHUST TIEPEKOMMYTAIIUU COCTUHUTENbHBIN OJIOK C JIMHEWKU MOXHO
CHATHh TOJBKO TaccaTuxamMu. Bropast cropoHa Oyioka umeeT pazbeMbl Tumna 110 mis
MMOJKITIOUYEHUS] KOMMYTAIIMOHHEIX IITHYPOB
WM TrepeMbraek. Hammaue 6;10K0B pasmmd-
HOU eMKOCTM TO3BOJISIET OYeHb TMOKO aj-
muHuctpuponath CKC.

B 1999 roay kxommanueir Lucent
Technologies mpeanoxeHa cucrTema
VisiPatch, B KkoTopoii 151 yIydiieHus: yaoo-
CTBa 9KCIDTyaTallMOHHOTO OOCITYKUBaHUS HC-
MOJIb30BaHA OPUTMHAIbHASI KOHCTPYKITUS BU-
JIOK. B 9THX BUJIKaX IJIOCKOCTh PacIoioxe-
HUS KOHTAKTOB pa3BepHyTa Ha 180°
OTHOCUTEILHO TPATUIIMOHHOTO ITOJIOXEHMS
(pemrerue tuira Reverse Patch Cord), a camu
KOHTAaKTBI TTOTHSATH HaJ TUIOCKOCTBIO KOp-
myca. B pe3yibrate npu NOoAKIIOYeHHOHN BUII-
Ke KaOelb IIHypa He OTXOJUT OT IaHenu, a Puc. 63. Buika mnypa cucremst VisiPatch
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HampabjieH B Hee (puc. 63). HamexXXHOCTh YCTAHOBKM BWIKHM Ha JIMHEWKe obOecriedyeHa
HaJIM4IreM 3allleJIKA, YCTPaHSIOIeH OMacHOCTh CIIy9aifHOro OTKJIoueHus. Topiesast
YacTh KOPITyca BUJIKM TIPU BEIOPAHHOI KOHCTPYKTUBHOI CXeMe OCTaeTCsI CBOOOTHOI 1
MpeaHa3HaueHa IS BBIMTOJHEHUS WHAUBUIYATbHON MapKHUPOBKU CaMOKJIESIITUMUCS
3TUKETKaMM. BU3yaqbHO JaHHOE U3IeIne OTIMYAeTCsl OT MPEeAbIyIINX KOHCTPYKIIMI
MIPUMEPHO BIIBOE OOJIBIIEN TONIIMHON. YA00CTBO Mpoiiecca MepeKoMMYTalluy IIHypa
YIIydIIIaeT JOTIOTHUTEIbHAST KPBIIIKA, KOTOpas IMPU HEMOAKIIOUYEHHOM IITHYpe 3aKphI-
BaeT KOHTAKTHl M YCTPaHSIET, B YaCTHOCTHU, 3 (PeKT LEeTUISTHUS 3a APYTHe MpoBoja Mpu
yAQJICHUM IITHYypa ¢ KOMMYTAIlMOHHON TaHEeIu.

Paszbembl Tina 110 npruHIMNIMATIBHO HE MOTYT 00€CIIeYUTh HETPEPHIBHOCTh AKpaHa
9KpaHUPOBAHHBIX Kabesei. JIJisi yMEHBIIIEHHWST 2JIEKTPOMATHUTHBIX BIUSHUI B pa3b-
eMme (pupmbl Siemon NpeayCMOTPEH BHYTPEHHUU 3KpaH, paslessiolluil OTAebHbIE
BUTBIE TIapbl KOHTAKTOB JIPYT OT JpyTa BIUIOTH JO MeCTa MOAKJIIOUECHUS ITPOBOTHUKOB
K IDC-xoHTakTaM 1 obecrneynBalomuili B COOpaHHOM COCTOSIHMU TaJlbBAaHWYECKUI
KOHTAaKT ¢ 3kpaHoM Kabens tura S/UTP u S/STP.

3.2.4. Pazbembl THRa 210
Pazpembr Tuma 210 paspaboraHbl KOMMIaHHEeN Siemon CHenMaibHO TSI MOIAECPKKHU
(YHKIMOHUPOBAHUS BBICOKOCKOPOCTHBIX MPUJIOXEHUN. DTOT pa3beM SBISIETCSI OC-
HOBHBEIM 351eMeHTOM CKC System 6 xommanuu Siemon M obGeclieuMBacT CO 3HAYM-
TEJIbHBIM 3aI1aCOM BCE XapaKTePUCTUKM CYIIECTBYIOIIMX Ha cepeauny 1999 roga npo-
eKTOB Kareropuu 6 u kiacca E. HauGoJpIive 3amacel JOCTUTHYTHI 110 BEJTMYMHE Iapa-
metpa NEXT: 25 n1b 110 cpaBHeHMIO ¢ Kateropueii 5 u 11 1b mo cpaBHEHUIO C IIPOEKTOM
Kateropun 6. CTOJb CYIeCTBEHHBIN BBIMTPHIII JOCTUTHYT [NIABHBIM 0Opa3oM 3a CueT
WCITOJIb30BAaHUSI HOBOTO KOHCTPYKTMBHOTO O(MOpPMIIEHUS KOHTAaKTOB, KOTOpHIE ISl
YMEHBIIIEHUSI BEJIMYMHBI Pa3BUBKM Tap CTPYMITUPOBAHBI T10 IBA M Pa3/eICHBbI IPYT OT
JIpyra CHelUaIbHBIMU 3KpaHamMu. AHaJOrMYHO pa3beMmy Tuma 110 pazbem tuma 210
COCTOUT M3 ABYX IOJIOBUH: BUJIKU U JIMHEWKU ¢ KOMMYTAllMOHHBIM OJIOKOM. B oTim-
YyUe OT CBOETrO MPOTOTHUIIA MPOBOJHUKM IMaphl B MOMEHT YCTAaHOBKM Ha JIMHEUKY He
00BOISITCSI BOKPYT HAIMpPaBJISIONIETO BBICTYIIA, a YKJIAIBIBAIOTCS B Iapy I1a30B JieBee
ATOrO BBICTYNA. B OCTaAJIbHOM KOHCTPYKIIUSI OTIEIbHBIX 2JIEMEHTOB, a TAKXXe IIPOIIeCcC
MOHTaXa pazbeMa IMOBTOPSIIOT pellleHUsI, TIpUMeHsIeMble B pazbeMme Tuma 110. 3a cuer
WCTIOJIb30BAHMSI TOTIOTHUTEILHOTO pa3HoOCa pa3iebiBaeMbIX Map U YCTAHOBKHU paszie-
JIUTEJIBHBIX 9KPAaHOB C 1IEJIbI0 YBeIUueHus nepexoaHoro 3aryxanus NEXT, Buika u
COEIMHUTEIILHBIN OJIOK pa3beMa UMEIOT HECKOJIBKO OOJBIIYIO JUIMHY. DTO MPUBOIUT K
TOMY, YTO Ha CTAaHJAPTHOU JIMHEWKE pa3MeIlaeTcs] TOJHKO YEThIpe pa3beMa BMECTO
o0braHbIX 1151 TUMa 110 mectu. Bo Bcem octaabHOM, TO €CTh B YCTAHOBOUHBIX M Map-
KMUPYIOIIMX 3JIeMEHTaxX obecIieueHa MoiHasi MACHTUYHOCTD pereHusM tuma 110.
Bunka tuma 210 MoxeT ObITh yCTaHOBJIEHAa Ha Kabeib IS ITHYpOB KaK B 3aBOA-
CKHUX, TaK ¥ B TOJIEBBIX YCIOBUSX HEIMOCPEACTBEHHO Ha OOBEKTe MOHTAXKHUKOM WU
MOJIb30BaTeIEM.

3.2.5. Apyrve TMnbl pa3beMoB AAA NepeAaud CUrFHaANAOB
npUAOXKeHuH Knacca C u D

Kpome paccMOTpeHHBIX BBIIIE pa3beMOB OCHOBHBIX TUIIOB Ha MPAKTUKE OTPaHUYEH-
Hoe npuMeHeHue (rmaBHBEIM oopa3oM B CKC eBpoIeiicKuX IpON3BOIUTENEI) HAXOOST
IPyTHe TUIIBI pa3beMOB IS BUTHIX ITap.

Yemoipexxonmaxmuute pazsemovl muna MIC (romep 8310574 IBM) 611 pa3paboTa-
HBI JUTSI UCTIOJIb30BaHUs B KabeabHOM cucteMe IBM 1 paccunTaHbl Ha TOAKITIOYEHUE K
KabessiM ¢ BOJIHOBBIM compotuBieHrueM 150 Om. OT Apyrux TUMOB pa3beMOB OTIMYA-
I0TCSI TEM, YTO UMEIOT TaK Ha3blBaeMylo repMadpoauTHyo KoHcTpyKiuio. [Tocneanee
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03HAYaeT, YTO B 3TOM pazbeMe OTCYTCTBYET JeJICHUE DJIEMEHTOB Ha BUJIKY U PO3ETKY U
TMIPUMEHSIIOTCSI TOJIBKO BWIKM. Buika MMeeT HeCUMMETPUYHYI0 ¢(OpMY U BO BpeMsi
COEIMHEHUS TTOJKIII0YAETCSI HEMTOCPENCTBEHHO K APYroii BUJIKe. DTOT pa3beM He T0-
JYYWIT IIAPOKOTO PACTIPOCTPAHEHMS U3-32 CIOKHOCTA MOHTaXa, OOJIBIINX TabapuTOB
(T10 TOCTIKMMO¥ TTOTHOCTU MOHTaXa OH YCTYIaeT OOBIYHBIM MOIYJIBHBIM pa3beMaM
TIPUMEPHO B JIBa pa3a) M HEBO3ZMOXHOCTHU MOAKITIOUEHUS K YeThIPEXTTAPHBIM KaOeIsM.

Pazsemut cepuu DB ipeiHa3HaYeHBbI 151 TOJ/IEPKKU DYHKIIMOHUPOBAHUS B IIEPBYIO
ouepenp npunoxenuit JIBC u opueHTrpoBaHbl Ha paboty co 100-oMHBIMU KaOeJIsIMU.
Brimyckarorcst B BapraHTax Ha 9, 16 u 25 KOHTaKTOB, U3 HUX HAMOOJBIIECH MOITYJISP-
HOCTBIO TOJIB3YETCSl NEBATUKOHTAKTHBIM pazbeM (Tunm D-Sub). Poszerku stux pasb-
€MOB IIPaKTUYECKU HE YCTYIAIOT PO3eTKaM MOAYJBHBIX pa3beMOB IO TabapuraM, Ofl-
HAKO caM Pa3beM CYIIECTBEHHO MPOUTPHIBAIOT UM IO yA0OCTBY obOcimyxuBaHus. [loc-
JleqHee OOBSICHSIETCS TeM, 4TO TPOLeCC YCTAHOBKM M AEMOHTaXa BWJIKM CBSI3aH,
COOTBETCTBEHHO, C 3aBUHYMBAHUEM U BHIBUHUYMBAHUEM JIBYX HEBBITAIAIOIINX BUHTOB.
KoHctpykuus pazbeMa obecrieunBaeT oueHb 3(PHEKTUBHYIO CBSI3b 9KPAaHOB CpallluBa-
€MBbIX KabeJell, 4To TO03BOJISIET CYLECTBEHHO PACIIMPUTH B HEKOTOPHIX CIIy4yasix pabo-
YWl YaCTOTHBIN Auara3oH (BILIOTh 1o 300 MI'm).

Pazbembl cepuu DB MoOryT ycTaHaBIMBaThCs KaK B KOMMYTAI[MOHHOM OOOpYAOBa-
HUU KPOCCOBBIX, TaK U B UHOOPMAIIMOHHBIX pO3eTKax. B KauecTBe mpuMepa OTMETUM
monku cepun 12443 XX (emkocTh 16 U 24 TIopTa) W OMHO- U JABYXTIOPTOBEIE PO3ETKU
cepuu 27689 XX HeMmernkoit dupMbl Ackermann. J{J1s ypoIieHUS mporiecca MOIKITIO-
YeHUsI IPOBOJHUKOB K KOHTAaKTaM PO3€TOK pazbeMa Hapsiay C OOXKMMHBIM pellleHUeM
npuMeHsieTcst Takke pa3Boaka Ha IDC-xonrakthl Tuita Krone.

B cocTtaBe 00opymoBaHUS, BBIIYCKaeMOTO YIOMSHYTOI BBIIIEe KOMIIaHHUEl
Ackermann, HaxomsTcs Takke pazsemst G4 (4eThIpeXTIONOCHBIN pazbeM) 1 CAG § (BOCh-
MHKOHTAKTHBIN COCAMHUTEIND). JlaHHBIE W3IETNsT OPUECHTUPOBAHEI Ha paboTy ¢ Kabe-
JieM, UMEIOLIUM BOJIHOBOE conpoTusieHue 150 OM. OcoOeHHOCThIO HEKOTOPBIX Bapu-
AHTOB PO3ETOK 3TUX Pa3beMOB SBISETCS HATWYME B HUX HOPMAJIbHO3AMKHYTHIX KOH-
TakTOB. DTO IMO3BOJISIET (GOPMUPOBATh KOJBLIEBBIE CTPYKTYPHl 0€3 BBIIIOJHEHUS
COOTBETCTBYIOIIIMX KOMMYTAIMI B KPOCCOBBIX M MOJIEPXKUBATh padboTy cucteM ISDN.

3.2.6. BbICOKOUYACTOTHbIE pa3beMbl ANA pelleHUuH NpoeKTa
Kareropum 7

3.2.6.1. CocToAnMe pa3paboToK ¥ npUMeHAeMble CXeMbl

CTaHmapTHHIT BOCBMMKOHTAKTHBI MOAYJIBHBIN pa3beM IOy caMOe IITMPOKOE pac-
MPOCTPAHEHME B MPAKTUKE MOCTPOeHUs pa3nuuHbix noacucreM CKC. Bromy crnocob-
CTBYIOT TaKUe ero CBOMCTBa, KaK CTaHAApTU30BaHHBIN MHTepdeiic, XopoIlio oTpadbo-
TaHHAsI KOHCTPYKIIUS, HAJIMIUE OOJIBIIIOTO YKCIa TIPOU3BOASIIIMX KOMIIAHUA 1 MacCo-
BOoe TNPUMEHEHHE B aKTMBHOM ceTeBOM o0OopymoBaHMU. OCHOBHBIM HEIOCTATKOM
TAaHHOTO M3MAENUs CUMTAETCS NMIPUMEHEHNe B HeM TapayljieIbHOTO M OJIM3KOTO APYT K
JIPYTY PACITOJIOXEHUST KOHTAKTOB ¢ (hOPMOIi, HEONITUMAIBHOM IS pabOTHI Ha YacTOTax
B HECKOJIPKO COTE€H MeTrarepil. DJIeKTpUUYeCKe XapaKTepUCTUKU B CYIIECTBYIOIIUX Ba-
pHMaHTax He YIOBJIETBOPSIIOT TpeOOBaHUSIM KaTeropuu 7 M NpuiioxeHuid kimacca F 1o
OOIBIIIMHCTBY KOMOWHaIMil map. Tak, HalpuMep, U3BECTHBIC pa3pabOTKM KOMITAaHUU
AMP u Telegartner mo3BoJsiioT mepeaaBath 600-MerarepiieBble CUTHAIBI TOJBKO II0
MAaKCHUMaJIbHO pa3HECEHHBIM IapaM KOHTakKTOB 1-2 um 7-8, KOTOphle 00eCIeYnBaioOT
MUHUMU3AIMIO TepexoqHol moMmexu. [Ipu 3ToM Tpebyemble XapaKTEPUCTUKU IO Ta-
pametpy NEXT 3agacTyto MOTYT OBITH JOCTUTHYTHI TOJBKO TP YCIOBUU COETUHEHUS
MIPOBOJTHMKOB HEpabOYMX T1ap C MacCOM, YTO COMIPOBOXKAAETCSI HApyIIeHUEM TTPUHITA-
Ta YHUBEPCAJTbHOCTU KaOEeTbHOUW CUCTEMBI.

125



—§ Jlamee paccMOTpeHBI HEKO-
- = & | TOpBIE Pa3pabOTKU BBICOKOYA-
il il : CTOTHBIX Pa3beMOB, IOBEIEH-
e | s | C . L. HBIC 10 ypoBHSA CepUIHOTO
CoE| e : a . % |i ;‘ { TpOU3BOACTBA U B 0OJIBIIIEM

i i ; : { WJY MEHbIIEM MacluTade BHe-

JIPEHHBbIE B IIMPOKYIO WHXKE-

a) 0) HEpHYIO TIpakTuKy. [Ipu sTOM

Puc. 64. BapiaHTbI PacCIoIOXKEHNs KOHTAKTOB OTAEIbHbIX ~ OYACM PasnyaTh OMHOPSIHYIO
Imap B BBICOKOYACTOTHBIX pazbeMax: U IBYXPAOHYIO CXEMBbI pacmo-

a) ABYXPSITHBIIL; 6) OXHOPSIHBIA JIOKEHU KOHTAKTOB (puc. 64).

OTMeTHM, YTO Ha IPAKTHUKE
yalle WCIOJb3yeTCs ABYXPSIIHAsl cxeMa, KOTopasi 00ecrednBaeT HECKOIBKO OOJIBIIIMIA
Pa3HOC OTAEIbHBIX ITap KOHTAKTOB IIPH COXpaHeHUN (PopM-(aKropa TpaguiHOHHOIO
MOJIYJIBHOTO pa3bema.

3.2.6.2. PelueHu MOAYABHOIO TUNA
OCHOBHBIM CBOMCTBOM pEIlIEHUIT MOIYJILHOTO THUIIA SIBJISIETCS obecleuyeHne Tak Ha3bl-
BaeMOM MPSIMOU M OOPATHOU COBMECTUMOCTU C TPAJAULIMOHHBIMUA MOJYJIbHBIMU Pa3b-
eMaMu. B 3Toif 0061acTu IO COCTOSTHUIO Ha cepenrHy 1999 roga u3BeCTHO IBa OCHOB-
HBIX PETICHUS.

Kopnopanueit Alcatel npea-
noxeH pasbeM tuna GG-45%,
®@opMBI KOpITyca BUJIKH U PO-

3€TKM 9TOr0 M3IeIus MpaKTu-
? YeCKU KOTTUPYIOT KOHCTPYKTUB-
HBIE peIleHUs MPOTOTHUIIA

(puc. 65). OCHOBHBIE Pa3TUYNS
in .

COCTOAT B HAJIMYWM ABYX I1ap A0-

I . ; ' ; MOJHUTENBHBIX ITOJTOCKOBBIX
. KOHTAaKTOB, KOTOpBIE pacIioja-

i raroTcsd B yIjiax B HUXHEH TOp-

Puc. 65. Po3etka pasbema tuma GG-45 LICBOM 44CTH KOpITyca, I IBIX-
Kommanuu Alcatel KOBOTO IIEpEKJIIoYaTeisd ¢ TOp-

IIEBBIM PabOYUM 3IEMEHTOM.
OcHOBHas unes, 3aJ0XEeHHas B paccMaTpUBAEMYI0 KOHCTPYKIIMIO, COCTOSIa B TOM,
4TOOBI TIpU paboTe Ha BRICOKMX YaCTOTaX pa3HECTH Mapbl KOHTAKTOB HA MaKCUMAaJIbHO
BO3MOXHOE PAaCCTOSTHME C HUCITOJIb30BAaHUEM JBYXPSITHON CXEMBI UX PACITOJIOXECHUS.
CobofeHre IPpUHIMUIIA OOPAaTHON COBMECTUMOCTH MOTPeOOBAIO BBEACHMSI MEXaHU-
YECKOTO TIEPEKIIoYaTeIsl, YTO SIBJISIETCSI OCHOBHBIM HEIOCTAaTKOM JaHHOUW KOHCTPYK-
muu [45]. Pa3Bsizka OTAEIbHBIX TTap BHYTPU KOPITyca BUJIKM M PO3ETKU pa3beMa J0C-
TUTHYTA 3a CYET MPUMEHEHMUS cerapaTopa KpectoobpasHoit HopMel.

Bropoe pemenue paspaborano ¢pupmoit AMP u B HacTositiee BpeMsi U3BECTHO Kak
Category 7 Modular Plag & Jack Connector System. OHO OCHOBaHO Ha IPUMEHEHUU
BHYTPEHHUX ITPOBOJHMKOB MedaTHoro tuna. Cama KOHCTPYKIIMS ITeYaTHOM IJIAThI MO~
CTpO€Ha TaKUM 00pa3oM, 4TOOBI 00ecIeuynuTh d(PHEKTUBHYIO Pa3BI3KY OTAEIbHBIX ITPO-

2529 mons 1999 roma Ha 3acenanuu paboueii rpynmsl WG3 komurtetos ISO/IEC passem GG-45
ObUI BHIOPAH B KauecTBe 6a30BOro pasbeMa Kareropuu 7. OH JTOJDKEH UCIIOIb30BaThCs B CIIyda-
X HEOOXOMMMOCTH TIOJy9EHHSI COBMECTUMOCTH CO CTAHAAPTHBIMU MOJYJIbHBIMU Pa3beMaMu
Kareropuii 5 u 6.
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BOJTHUKOB 3a cueT (hOpMUPOBAHUS OKPYKAIOIIMX WX 3a3eMJICHHBIX TIPOBOISIIUX 000-
smouek. /lanHast 000JI0YKa UTpaeT poJib 9KpaHa, a caM MPOBOAHUK (PaKTUUECKU BHI-
MOJIHEH B (popMe MUHUATIOPHOTO KOaKCHaJbHOTO Kabens. s moctmxkeHust apdek-
TUBHOHN CBS3M 3KPAHUPYIOIIUX MTOKPHITUA BWIKM U PO3ETKUA HA 3TUX 3JIEMEHTaX J0-
TMOJTHUTEIbHO K BOCBbMU MHMOPMAIIMOHHBIM NPOBOJHUKAM TPEIyCMOTPEHBI ABa
KpaitHux 3a3eMystonx (KOHTakThl 0 1 9). OT TpagUIIMOHHBIX MOAYIbHBIX KOHCTPYK-
1IUA paccMaTpUBaeMoOe pEIlleHUEe BU3YATbHO OTIMYAETCSl 3aMETHO OOJIbllel JIMHOMN
Kopmyca (puc. 66), 4To OOBSICHSIETCS HEOOXOMMMOCTBIO YCTAHOBKM B HEM I€YaTHOM
TUIaTHl C TIPOBOJHUKAMU.

BonbIimM npenmy1iecTBoM peteHus
¢upmel AMP gBisieTcst Hamuuue Im-
POKOII HOMEHKJIATyphl Y-aJamnTepos,
0obecreunBaroIIX BOBMOXHOCTD TIepe-
JIa4y 110 OMHOMY KaOeJio CUTHAIOB He-
CKOJIBKUX TIPWIOXEHU. [J1aBHBIM He- ¢
JOCTATKOM SIBIISIETCS CJIOXKHOCTB IIPO- Puc. 66. Buika pazbema cucreMbl Category 7
M3BOJCTBA, O0YCIOBICHHASL IOHSTHBIMK Modular Plag & Jack Connector System

xomnanuu AMP
TEXHOJIOTUYECKUMU TPUIUHAMU.

3.2.6.3. PelueHusa HeTPaAULIMOHHBIX CXEM
Pemenust paccMatpuBaeMoil TPYIIIBI, B OTANIHNE OT JABYX MPEIBIIYINNX, He 00ecTeIn-
BafOT CBOMCTBO COBMECTUMOCTH C TPAIUIIMOHHBIMY MOIYJTHHBIMU pa3beMaMU.

Btk 1 po3eTKM 3TUX pa3beMOB PEATU3YIOTCS 110 IBYXPSITHON CXeME, OPUEHTUPOBAHBL
Ha kabemu tuna S/STP u B GONBIIMHCTBE CITy4aeB MMEIOT MHAWBUIYATbHBIA 2KpaH IS
KaXJOH Mapel, IpHUYEM 3TOT SKpaH oOecTieunBaeT MOIHBI KPYyroBOil OXBAaT MIPOBOIHUKOB
Tapbl Ha BCEM €T0 MPOTSCKEHUU. B Tex cuTyalmsix, Korma He TIPEAbsIBISTIOTCST BBICOKHE
TpeOOBaHWUS TI0 BEpXHEW TPAHWMIHON YacTOTe, KPYTOBOM SKPaH MOXET OBITh 3aMEHEH Ha
OOBITHYIO0 METAUIMUYECKYIO Pa3NeUTENIFHYI0 CTeHKY. [IpMepoM Takoro pemieHuss MOXKeT
cayxuthb pazbeM ALL-LAN xommanun Montrose/CDT, obecnieunBaroiuii, B 4aCTHOCTH,
BeymunHy nlapamerpa ACR He Huzke 24 1b Ha yactore 300 MTI.

KOHTaKTBl BWJIOK M PO3€TOK MOTYT BBINOTHAThCS Kak IUlockuMmM (pazsem TERA
¢upmMmbl Siemon), Tak u mTeipeBEIMU (pazbeM CMG dupmer Telesafe), mpuueM B mocea-
HEM CiIydae WX XapaKTePUCTUKU YacTO IPEBHINIAIOT TPeOOBaHWS IMPOEKTa CTaHIApTa
Kareropuu 7 ¢ CyIIECTBEHHBIM 3armacoM 1 HopMmupyroTcs a0 yactot 8§50-1000 MI.

Emie omHUM CBOMCTBOM pPa3beMOB PacCMaTPUBAEMOTO TIOAKIIACCA SIBIISIETCS BeChMa
LIMPOKOE PaCIpPOCTPAHEHUE HapSILy C YeThIpeXIMapHBIMU ABYXIAPHBIX UX BapUaHTOB.
IIpu sTOM B cilyyae HEOOXOAMMOCTHU JABE ABYXIapHBIE BMWJIKUA MOTYT OBITH 0€3 KaKuX-
aub0 mpoObieM yCTaHOBJIEHBI B THE3N0 ONHON PO3ETKU PSIAOM APYT C APYroM. DTo
00YCIIOBJIEHO T€M, UTO TPAKTHI, OTBEYAIOIINEe TPEOOBAHNSIM IIPOEKTA KaTeropuu 7, Ja-
CTO UCTIONB3YIOTCS B pexxume cable sharing.

Cam mporiecc yCTaHOBKY BWJIKM M PO3eTKH pasdbeMa Ha Kabenb S/STP saBisercs
JOCTaTOYHO TPYZOEeMKO# omepanueit. [ ero ynpoieHus: ¢pupmoil Siemon npenio-
XEH YHMBEPCATbHBI MHCTPYMEHT, TO3BOJISIOIINIA HE BBHIIOJIHATH JOMOJHUTEIHLHOE
KPUMIIMPOBAHUE W TIPUTOMHBIN TSI pabOTHI KaK C BIJIKOM, TaK U C PO3ETKOM.

3.3. KommyTaumoHHoe obopyaoBaHue

3.3.1. KommyTauuoHHbI€ LHYPbI
Ha3naueHreM KOMMYTallMOHHBIX IITHYPOB SIBJISIETCSI pyYHAsi KOMMYTAIUS Pa3TMIHbIX
kabenbHbIX cermeHToB CKC apyr ¢ apyrom. KoMMyTallmOHHBIH ITHYp U3TOTaBIUBACT-

127



csl U3 OTpe3Ka Kabessi ¢ MHOTOIIPOBOJIOYHBIMU MTPOBOJHUKAMU, Ha KOHIIAX KOTOPOTO
yCTaHABIUBAIOTCS Ba pa3beMa (puc. 62). B 3aBUCMMOCTH OT BUIa KOMMYTAIITHIOHHOTO
000pYyIOBaHUS IIHYPHl MOTYT OBITh apMUPOBAHbBI IBYMSI BUJIKAMU MOIYJIbHBIX Pa3b-
€MOB, IBYMS BUJIKaMu pa3zbeMoB Tuna 110 win BBINOJIHEHB KOMOMHUPOBAHHBIMU C
BUJIKAMM MOZYJIbHOTO pasdbeMa 1 tuna 110 Ha pa3Hbix KoHIax. HazHaueHue pasznud-
HBIX BUIOB KOMMYTAIITMOHHBIX IITHYPOB NMIPpUBOAUTCS B TabJ. 45. KpoMe ykazaHHBIX TaMm
U3ACNIUI UMEIOTCSI TaKKe KOMOMHUPOBAHHbBIE IIIHYPHI C BUJIKOW MOIYJIBHOTO pazbemMa
Ha OJJHOM KOHIIe M BWIKOH anekTpuueckoro pazbeMa MIC cucrembl Token Ring Ha
BTOpOM, TipumMmeHsiemble npu nepefadye nmo CKC curHaaoB OJHOMMEHHOIO CETEBOTO
obopynoBaHus. B orpaHUYeHHOM KOJMYECTBE BBIITYCKAIOTCS TaKXKe ITHYPHI C BUJIKOU
MOIYJIBHOTO pa3beMa Ha OJHOM KOHIE W IBYX- WM OXHOIAPHOW BUJIKOU pa3zbeMa
tuna 110 Ha BTOpoM. DTU IIHYPHI UCTIOIB3YIOTCS IJIs TIepeauu CUTHAJIOB BHICOKOCKO-
POCTHBIX NPUJIOXKEHUI, anlapaTypa KOTOpbIX (GYHKIIMOHUPYET MO JBYXIIAPHOU cXeMe.

Ta6aunua 45. OCHOBHbBIE TUITBI KOMMYTaLIMOHHBIX 1IHYpoB CKC

Tun paszseMa Ha Yucno Hasnauenue
[IepBOM KOHIIE | BTOPOM KOHILIE | map

110 110 1-4 [oaxroueHye 1o O;THON WX HECKOIBKIM IapaM
KOMMYTAIIMOHHOr0 o6opyroBanus Tuna 110

110 Mopaynsnseni | 2w 4 | Ioaknrouenne no 2 win 4 napaM KOMMYTaLMOHHOIO
obopymoanus Tuna 110 Kk MOIYIEHBIM WIIH
PO3ETOUHBIM ITAHENSM

MoynbHbIH MopynbHbIit 4 [Tonkirouenue mo 4 mapam MOIYIIBHBIX HIH

PO3ETOUYHBIX MaHeeH

KoMMmyTtanmonHsle HIHYpHI KilaccuuupyroTes o KareropusiM oT 3 1o 5. Kpatkas
CBOJIKA TUIIOB IITHYPOB KAaTErOPUHU 5 Pa3IUYHBIX (PUPM-IIPOU3BOAUTEIIEH TPUBEIEHA B
Tabin. 46. Cnemyet otMeTuTh, urTo cTaHmapt TIA/EIA-568-A He peKOMEHIYEeT MUCIIOIb-
30BaTh KOMMYTallMOHHBIE ITHYPHI IJIMHO#H cBbIlIe 6,1 M (20 dyToB).

Maras nomycTuMasi BeIMYMHA paanyca U3ruba uMeeT CyleCTBeHHOe 3HaUeHUe IS
KOMMYTAIIMOHHBIX IITHYPOB, KOTOPBIE YACTO MIPUMEHSIIOTCSI B OTPAHUYEHHOM IIPOCTPaH-
cTBe 19-110/IMOBBIX MOHTaXHBIX HIKa(hoB. BOJBIIMHCTBO M3 HUX UMEIOT 3HAYEHUE
5TOrO napametpa B npezaenax 20-25 mwm.

Tabamnua 46. HeskpaHupoBaHHBIE KOMMYTAIIMOHHbBIE ITHYPBI KATETOPUU 5

DUpMa-u3roTOBUTEID Tun maypa Tumsl pa3peMOB Ha KOHLIAX JUINHBI, M
TIEpBOM BTOPOM Mun. | Makc.
Homaco MAS-84T-XX-S Moayabablid | MoayabHblil 0,31 10,0
Lucent Technologies D8AU2-2 Moaynbubiii | Moaynsubii | 0,61 3,1
110P8CATS2X 110 110 0,61 4,6
119P8CATS-2X 110 MojayabHbli 0,61 4,6
Ortronics OR-827DTP80XXDE Moty bHbIH MojyibHbli 0,31 5,49
Panduit UTPCX MogaynbHeiii | Monyneusiii | 0,61 6,1
Siemon MCS5-8T-(XX)-B(XX) MonynbHblii | MoaynbHbIi 0,91 7,62
S110P1-P1-(XX) 110 110 0,91 7,62
S110P4A4-(XX)-(XX) MonayneHeiii | MoaynbHblii 0,91 7,62
Hubbell C504P24JXXDESN MoayneHeiii | Moaynshbiii | 0,61 7,62
ITT Cannon 195500-X XXX MoaybHBII MopynbHerit 0,3 10,0
ICC ICPC9XXBL Monynbueit | Mogynenstit | 0,91 7,62
ICPC5XXBL 110 MopayneHElIT 0,91 3,05
TICPCSBXXBL 110 110 0,91 3,05
ITpumeyanns:

1. [IIHypbI ¢ MOTYTBHBIMY Pa3beMaMM, YKa3aHHbBIE B TAOIUIlE, UMEIOT Pa3BOJIKY IO cxeMe 568B.
2. Yepe3 X 0003HAUEH MEPEMEHHBII YMCIOBOM WUHACKC.
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Haspanue 1Hypa mnpeactasisgeT cobolit OyKBeHHO-IIMGPOBON UHIEKC (YacTo AOCTa-
TOYHO CJIOXHBIN, CM. Tabj. 46), B KOTOPOM TeM WJIH WHBIM CITOCOOOM 3aImbpoBaHbI
TUT BUWIKUA Pa3beMOB HA KOHIIAX, [UIMHA IITHYpa U LIBET 2JIEMEHTOB KOAMPOBKH, a UHOT-
Ia W Ha3BaHWe (PupMBI-Tpon3BomuTessi. OTMETHM, UTO IIBETOBAs TaMMa OTIEIbHBIX
3JIEMEHTOB MOXET 3a[1aBaThCs KaK IM(MPOBBIM (HarpuMep, pupma Siemon), Tak v ABYXIIO-
3UIIMOHHBIM OYKBEHHBIM MHIeKcoM (Hampumep, BL — cunuii, BK — depnsbiit u 1.1.).

B CKC pexoMeHyeTcss UCTOJb30BaTh KOMMYTAlIMOHHBIE IIIHYPHI C MOIYJIbHBIMU
pazbeMaMu, pa3BeleHHBIMU 10 cxeme T568B. Yucio map B mrHypax ¢ IByMsI pa3beMa-
mu Tuna 110 onpeznensieTcsi KOHKPETHBIM MPUIIOXEHUEM, JUISI 00CITYyXUBAHUSI KOTOPO-
ro npegHazHaueHa CKC. DkpaHUpPOBaHHBII BapyMaHT BO3MOXEH TOJIBKO B KOMMYTa-
IIMOHHBIX IITHYpax C AByMsI MOIYJIbHBIMHA pa3beMaMHu.

7151 ynpolieHus mpoliecca afMUHUCTPUPOBAHMS KaOeTbHOM CUCTEMBI TIPOU3BOIU-
TEJIY MIPEeAIaraoT IHYPHl Pa3TUuIHON JIUHBI. OOBIYHO UCITONIB3YETCS PSIL AMCKPETHBIX
3HAYEHUI ¢ HEKOTOPHIM (DYTOBBIM WJIM METPOBBIM I1IaTOM, KOTODPBII 3aBUCUT OT IIPO-
WU3BOAUTENS.

ITocne coegHeHNs] KOMMYTHPYEMBIX TTOPTOB M30OBITOK ITMHBI Kabeas KOMMYTaIlM-
OHHOTO IITHypa YKJIAAbIBAETCS B IITATHBIN WX TOMOJHUTEIHHBIN OpraHU3aTop KOMMY-
TaroHHO# maHeau. OmHOI M3 mpoGiieM, BO3HUKAIOIIMX TP BHITTOJIHEHUU JTaHHOM
oIepaluu, SIBISIETCS TO, YTO U3 COOOpaxkeHUi obecriedeHust yno0cTBa Ha MPaKTUKE IS
KOMMYTAIIUU UCIIOJIBb3YIOTCSI, KaK MPaBuio,
LIHYPHI C JUIMHOM, CYIIIECTBEHHO MPEBbIIIA-
olieit Tpedyemyto. DTo 3aTpyAHSIET YKl -
Ky KabeJsl IHypa B OpraHU3aTop W MPUBO-
JUT K 00pa30BaHUIO MHOTOYMCIIEHHBIX Ie-
Tenab. ISl yCTpaHEHUsI 9TOro HEAOCTaTKa
¢upmoti Perfect Patch mpemmoxeHno ycrpoii-
CTBO C aHAJIOTMYHBIM Ha3BaHWEM (puc. 67),
KOTOPOE BBHITIOJTHEHO B BUJIE MSATKOTO 3aKU-
Ma, TIOJTHOCThIO COOTBETCTBYET TPeOOBaHU-
am crtangapta TIA/EIA-568-A u pabotaer
CIIeIyIoMM 00pa3oM: TIoce TTOIKITIOUeHUS
BWJIOK Pa3beMOB M30BITOK UIMHBI KaOels
ITHypa CKJIaIbIBaeTCS HECKOJBKO pa3 M Ha
KOHIIBI CJIOXKEHHOTO YJacTKa yCTaHaBJIMBa-

ercsl 3axkuM. TakuM oOpa3oM, YCTPOMCTBO  #i Fij
Perfect Patch apdekTBHO BEITIONHSIET (hyH-
KIIUM TJIABHOTO PEryJIsiTopa JUIMHBL IITHYpa. Puc. 67. Ycrpoiictso Perfect Patch

KoMMyTalmmoHHble IIHYPEI MOTYT OBITH
MU3TOTOBJIEHBI B MPOU3BOJACTBEHHBIX YCJIOBUSIX WJIM HEMOCPEICTBEHHO Ha OOBEKTE B
nporecce MoHTaxa CKC. PexoMmeHayeTcs: UCIOb30BaTh (haOpUUHBIe IIHYPHI C T10-
TEHLIIMAJIbHO 00Jiee BBICOKMMU 3JIEKTPUYECKUMU XapaKTepPUCTUKAMU U SKCIUTyaTallu-
OHHOH HaJEXHOCTBIO.

7151 BBITIOTHEHMST 1IBETOBO MapKUPOBKU IITHYPOB MCITOJNB3YETCS JBa PA3TUIHBIX
noaxona. IlepBblil U3 HUX OCHOBaH Ha IPUMEHEHUH JUIS1 U3TOTOBJIEHUS ITHYPOB Kabe-
JIel /WM XBOCTOBUKOB BUJIOK C PAa3IMIHON oKpackoit. [Ipu 3ToM He MCKIIoJaeTcs,
XOTSI U BCTPEYAETCSI HAa MPAKTUKE JOCTATOYHO PEAKO (HAIPUMEDP, B HEKOTOPBIX LIHY-
pax cepun MCS5 kommnanuu Siemon) JONOJTHUTETbHASI MApKUPOBKA BUJIOK Pa3beMOB
HeOOJIBIIMMU LIBETHBIMU MKOHKaMU oBaibHOI (dopMmbl. Iloaxoa Broporo Buma mpo-
neuraetcst komnanueit ITT Cannon, KoTopasi mpejmnosaraeT MpuMeHeHUe IIBETHOMN
MAaHXeThl B BUJIE 3aLUENKH, OI€BAEMOI Ha 3aJHIOI0 YaCTh KOPIYCa BWJIKHA MOJLYJIbHOTO
pa3beMa Ha 3aBOJIe-U3TOTOBUTEIIE WU HETIOCPEACTBEHHO Ha OOBEKTE B IIPOLIECCE MOH-
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Taxa. B HacTosiiiee BpeMsl CTaHIApPTU30BAaHO IIECTh TUIIOB MAaHXET, KOTOPBIE ITOCTaB-
JISIIOTCS yITaKoBKaMu 110 50 MITyK. AHAJIOTUYHOE pellIeHUe UCIIOJb3yeTCs] KOMITaHUEH
IBM, omHako [ijis yBeIMUEeHUSI HAIEXKHOCTY KPEIUICHUSI MaHKEeThI Ha TIpeycMaTpuBa-
€Tcsl JOIOJHUTENbHBI (pukcupytomuit pemeok. IlogobHbIe peleHus: JOMycKaloT
TaKke MapKUPOBKY CMEHHBIMU HAIIMCSIMU, JJISI Yero B MaHXETe IMHYPOB CEpUU
OR-827DTP800(X)DE ¢upmbl Ortronics AOTOTHUTEIBHO TpeAyCMaTpPUBAETCS ILIO-
IaaKa Uil 3TUKETKU, 3aKpbIBaeMasi TIPO3pavHO KPBIIIKOA.

3.3.2. KommyTauMoHHbIEe NMaHeAHn

KoMMyTalmmoHHbBIe IMTaHe I MOHTHUPYIOTCS B KPOCCOBBIX M aIlllapaTHBIX, IIpeIHa3HaYa-
I0TCSL U1 pas3lnefiku Ha Hux kabeneir paznmuuHbix nomcucteM CKC u mist pydyHoro
TOJKJIIOUEHUS OTIAEIBbHBIX CETMEHTOB KaOeIbHOM CUCTEMBI APYT K IPYTy KOMMYTAIlH-
OHHBIMM IITHypaMM WX TiepeMblukaMu. KoMMyTalimoHHas TaHes b JII000T0 TUMa Kak
sneMeHT CKC fnokHa oTBEYATh CIEIyIOIMM OCHOBHBIM TPEOOBAHUSIM:

e 00JamaTh MaKCUMAaJIbHO BBICOKOH TIOTHOCTBIO IIOPTOB, TO €CTh YMCIOM PO3ETOK

MOJYJbHBIX Pa3beMOB, JIMHeeK Tuia 110 u T.1. Ha eAUHUILY BBICOTHI;

e obecrieumBaTh MIPOCTOTY KOMMYTAIIMM KOMMYTAIIMOHHBIMY IITHYpaMU 1/ VUM Tie-

pPEeMBIUKaMU,

e obecrneunBaTh BO3MOXHOCTh MpUMeHEHUS 3(P(PEeKTUBHON CUMBOJIBHOM U IIBETO-

BOI1 MapKHUPOBKM KaK OTHEIBHBIX ITOPTOB, TaK M BCEW MaHENIN B 1EJIOM;
e J1aBaTh BO3MOXHOCTH BBOJA Kabeyeil ¢ COOMIOAeHNEM NEMCTBYIONUIUX HOPM TIO
BeJIMYMHE M3rnba, pacTATUBAIONIAM YCUIUSIM U T.1.;

¢ WUMETbh CpeACTBa KperieHus B 19-110iMOBOM KOHCTPYKTUBE;

e 0o0ecrnevyuTh MPOCTOTY MOHTAaXa KaK OTHEIbLHOTO IOpTa, TaK M ITaHEIU B IIEJIOM.

Ha manenu mist TOAKIIOYEHUST 9KpaHUPOBAHHBIX Kabesnell JOMOJIHUTEIbHO HaKJIa-
IIBIBAIOTCSI TpeOOBaHUST 00ecIleYeHUs MOJIHOTO KPYrOBOTO OXBaTa 3KpaHa Kabejei u
HU3KOTO TEPEXOTHOTO COMPOTUBICHUSI.

ITonkmoueHne KabeJiel K ITaHeJaIn BBIIOJIHsIETCS ¢ moMolbio IDC-konTakToB. st
MMOKJTIOUEHUST KOMMYTAIIMOHHBIX IITHYPOB MOTYT OBITh MCITOJIb30BaHBI Pa3beMbl THUIIA
110 mam MoOmyabHBIE pa3beMbl, KOMMYTAIIUSI TIEPEeMBbIYKaMM BBHITIOJHSIETCS HA pasb-
eMax tuma 110 wim Ha maHensax tuma 66.

B nporiecce pazpaboTKu KOMMYTAIIMOHHBIX TTaHeJIeH Hapsiy ¢ KOHCTPYKTUBHBIMU
peLIeHUSIMU, TIPUHSATHIMUA B CETEBON KOMITBIOTEPHOM TEXHUKE, IMMPOKO ITPUMEHSIIUCH
HapabOTKU U3 001acTu TejaedoHnu. Pe3yapTaToM SBUIOCH TOSBIEHUE OOJIBIIIOTO YUC-
Jla pa3HOOOpa3HBIX KOHCTPYKIIML. BCSI COBOKYITHOCTD 3TUX U3JEINI MOXET ObITh pas-
OWTa Ha TPU OCHOBHBIE TPYIIIIHI:

e KOMMYTallMOHHBIE TTaHe u Tuma 110;

* KOMMYTAIlMOHHBIE MaHe I THMa 66;

e KOMMYTAIlMOHHBIE TIAaHEJU C MOAYJIbHBIMU pPa3beMaMH.

KoMMyTanmmoHHbIe MMaHe I ¢ pazbeMaMu Krone NMPUMEHSIOTCSI B OCHOBHOM IIpU
TIOCTPOCHUHU TeJIe(OHHBIX KPOCCOB B HECTPYKTYPUPOBAHHBIX KaOEIbHBIX CETSIX, ITOKa
He ToJIyymiiu mupokoro pacrnpocrpaHenusi B CKC 1 mosToMmy 37ech He paccMaTpuBa-
1otcst. [locine MpUHSTHS HOBBIX PENAKIMiA CTAHAAPTOB U OUIIMAILHOTO TTPU3HAHUS
KaTeropuu 6 cieAyeT OXHUAATh IMOSBICHUs OPYTMX THIIOB ITaHeNell, B YaCTHOCTH, C
ynoMsHyTeiMU B naparpade 3.2.4 pazsemamu tuna 210.

HmeroTcst Takke OTaebHBIE 00pa3iibl KOMMYTAIIMOHHBIX TTaHeJel, KOTOPhIe U3To-
TaBJIUBAIOTCSI TOJHKO OXHUM WM OTPAaHUYEHHON TPYIIION MPOU3BOIUTENIEH U HE TI0-
JIY4WJIM IIMPOKOTO PacIpoCTpaHEHUs MO KpaliHel Mepe B Haliel cTtpaHe. B kauecTse
npuMepa yKakeM Ha ONMCaHHyI0 B MoHorpaduu [1] kommyTranuoHHyio naHeiab BIX
komnanuu NORDX/CDT, a takkxe maHen u ¢ po3eTKamMu pa3bemMoB cepun DB, mo-
MyJISIpHBIE B HEKOTOPBIX €BPOTEHCKUX CTpaHaXx.
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3.3.2.1. KommyTauuoHHble naHeAv Tuna 110

KommyranmonHast manens tTuma 110 pazpabortana B cepenure 70-X romoB u o6pa3oBa-
Ha COBOKYITHOCTBHIO OJTHOMMEHHBIX Pa3heMOB, PACCMOTPEHHBIX B Maparpade 3.2.3.
OCHOBHBIM TIPEUMYIIECTBOM 3TOTO M3JENMS KaK 3JIeMeHTa KOMMYTAIlUM SIBIISIETCS
BO3MOKHOCTb MEPEKITIOUCHUS KaXKI0M OTIEIBHO B3SITOM Taphl, YTO 0OeCTIeunBaeT OUeHb
BeicOoKyIo rnbkocth CKC. HemocratkamMmyu KOMMYTAIIMOHHBIX MaHEJIed Ki1acCu4ecKoi
KOHCTPYKIIUM CUUTAIOTCSI HEOOXOAUMOCTh 0oJiee IIyOOKMX 3HAHUI afMUHUCTpaTOpa
CKC B 00y1acT! TIpUHIIUIIOB €€ OpraHU3allui U MEHee 3CTeTUYHBIN BHELTHUMN BU/IL.

BoxwsmunacTBO MaHenei tumna 110 obecneynBaeT XxapakKTepUCTUKKM KaTeropuu 5. B
KadyecTBe IIpuMepa U3Ieuii ¢ 60Jiee BRICOKOM MTPOM3BOAUTEIHPHOCTHIO YKAXKEeM MaHeIn
PAN-PUNCH kxomnanuu Panduit (kareropus 5¢) u 110 Patch Panels komnanuu Lucent
Technologies.

OCHOBHBIMHU 3JIeMeHTaMU MaHenu tuma 110 sBisioTcest

e KOMMYTAIIMOHHBIN OJIOK;

*  COCIVHUTEIILHBIE OJIOKMU,

*  MapKUpPOBOYHBIE MOJIOCHI;

*  OpPraHMU3aTOPhI KPOCCOBBIX IITHYPOB;

*  DJIEMEHTHI KPEIJICHUSI.

KommyTanuonnslii 010K SIBJIsIeTCSI 6a30BBIM KOHCTPYKTUBHBIM 3JIEMEHTOM KOMMYTa-
muoHHoM naHenu tuma 110. OH mpencrasisieT co0oli IUIACTUKOBOEe OCHOBaHUE, Ha KO-
TOpOM c(OPMUPOBAHBI BBHICTYIAIOIINE BIlepe] KOHTAaKTHBIE TTOockl. Ha Kaxmoir KoH-
TakTHO mojoce chopmupoBansl 50 ma3oB moa IDC-KOHTAKTE COETUHUTETBHBIX 0JI0-
KoB paszbemoB Tuna 110. EMKOCTh JMHeiKu BhIOpaHa M3 pacuera pas3leikKu Ha Hel
OJTHOTO 25-MapHOrOo IMyYyKa MarucTpaJibHOrO KaOessl WX 1IECTH TOPU30HTAIBHBIX Kabe-
nei. 3 3Tux xxe coobpaxkeHuid BRIOpAHEI IIIMPUHA Ma3a, pa3aessiollero ABe COCETHMe
KOHTAKTHBIE ITOJIOCHI, M BBICOTa KOHTAKTHBIX ITOJIOC. BBom MHOromapHOro Kabeis B
pa3aeNUTENbHBIN 11a3 MEXIY JUHEWKAMU BBITIOJHSIETCS OOBIYHO Yepe3 Mmapy MpOoaoJro-
BaTBIX OTBEPCTUIl ¢ (popMoOii, OJIM3KOI K OBAIBHOI, KOTOPBIC BBITMIOJHEHHI B JICBOW U
npaBoit yacTsax nasa. Hekoropble pa3HOBUIHOCTU MaHenel tumna 110 uMeroT JomoaTHu-
TeJbHBIE OTBEPCTUSI B LIEHTpPE Ta3a, HAIMYME KOTOPBIX 00JeTYaeT BBOI U Pa3lesKy Iro-
PU30HTAJILHBIX Kabeeil. B OOJIbITMHCTBE KOHCTPYKIIUMA TIPEIIToIaraeTcsi, YTo 000I09Ka
pasaenbpBaeMOoTro Kabersl yaaaseTcsl Ha TaKyo JJIMHY, YTOOBI B T1a3y IIPOXOIUIIN TOJIBKO
OTHeNbHbIe BUTHIE Tlapbl. Hambosee M3BeCTHBIMU B Halllel cTpaHe UCKIIOUEHUSIMU U3
3TOr0 IpaBWiia SBISIOTCS maHeau Kommauuii Panduit m ICC, B KoTopblx 000104YKa
YEThIPEXIAPHBIX Kabesel yaansieTcsl TOJIbKO € 4aCcTh, KOTOpasi HEMOCPEICTBEHHO Pa3Bo-
JIATCSI HA KOHTAKTHOM moJjoce.

st obsieryeHust paboTsl MOH-
TaXXHUKa KOHTAKTHBIE Taphl JIU-
HeWKMN JOTOJHUTEIBHO TPYIIIHU-
PYIOTCSI TIO TPU, YETHIPE WIH TISITh,
MpUYeM TOplieBasl 4YacThb BBICTY-
Ma, pasgessIiolero mas3bl OTHOMN
Tapbl, MapKUPYeTCs IIBETOM BTO-
poro mpoBoja BuToii mapwl. Hau-
0oJIbllIee pacIpocTpaHeHUE TTOJTY-
g 100-T1apHbIe KOMMYTAIIMOH-
HBIe OJIOKM C YeTBIpbMS
KOHTaKTHBIMM T10JIOCAMU, UME-
oTcs Takke S50-TIapHbIe KOHCT-

PyKIMH TIOJOBUHHOU BBICOTBI C Puc. 68. KommyranuonHas maxens tuma 110
JABYMSI KOHTaKTHBIMU I10JIOCaMMU. IS HACTEHHOI'0 MOHTaXxa
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O0s13aTeIBHBIM DJIEMEHTOM KOMMYTAIIMOHHOTO OJIOKa SIBJISIIOTCSI TLIACTMAcCOBBIE
BBICTYIIBI C KBaIpaTHOM IUIONIANKON Ha KOHIIE, KOTOpPbIE PACIIONIOXEHBI IO 00OUM
KpasiM KaXIOi KOHTAKTHOM ITOJIOCHI. IIliommamka CIyXXuT AT MapKUPOBKU, TIPUIEM
MapKHpPOBKa MOXET OBITh KaK BBHIIIOJIHEHA (haOpUIHBIM cIlocoOoM B Buue Iudp oT 1
mo 12, Tak 1 Ipou3BeeHa HEIOCPEACTBEHHO Ha 00bekTe B mpoirecce MmoHTaxka CKC ¢
TIOMOIIBIO Pa3IMYHBIX HaKJIeeK MU MapKepa.

B 1999 rony xommnanueit Lucent Technologies npemioxeHa manesns tuna VisiPatch,
B KOTOPOW 3TH IUIOIIANKKA OTCYTCTBYIOT. Takoe pellleHue MO3BOJIWIO YBEJIUYUTh €M-
KOCTb JIMHEWKH 10 56 Ma30B (Ha OXHOI JIMHEHKE Pa3MEIaeTcs CeMb YeThIPEXITapHBIX
COEIUHUTENbHBIX 0JIOKOB BMeCTO OOBIUHBIX IiecTu). [loTeps ynobcTBa naeHTU(dUKA-
MUY JIMHEeeK TaHeIW He IMPOMCXOAUT, TaK KakK I pa3MeIleHUs pPa3IMIHOTO poja
WIEHTUGUIMPYIOIINX HAATIMCENW UCTIONB3YETCs CIelMaibHas TaHelb KPBIIIKY 0JI0Ka
pasBonku (wiring block).

CoenuHuTEIbHBIE 0JOKH ITOAPOOHO paccMOTPeHHI B TTaparpade 3.2.3. JIomoIHUTE b~
HO OTMETHUM, YTO OHU M3TOTaBJIMBaIOTCS B BapuaHTax Ha nBe (110C-2), tpu (110C-3),
yetbipe (110C-4) u nsare (110C-5) map.

OpmHo u3 TpebOBaHMUIi, KOTOPOE MPEAbSBISETCS K KOMMYTAllMOHHBIM TTaHEISIM TUTIA
110, cocTouT B TOM, YTOOBI JaKe B Cilydyae YaCTUIHOTO 3arOJIHEHUS 25-KOHTAaKTHOM
TOJIOCHI BCE €€ Ma3bl ObUIA 3aKPBITHl COEAMHUTEIbHBIMU OJIOKAMU. DTO 0O3HAYAET, UTO
npu paboTe ¢ 25-mapHON KOHTAKTHOM MOJIOCOM CJIeBa yCTaHABIMBAETCS, HAIIPUMED,
ns1Th 6;10KoB 110C-4, a cambiM TipaBeiM Oynet 6siok 110C-5.

MapKkupoBoYHbIe MOJOChI PEATU3YIOT Ha MTPAKTUKE MapKUPOBKY CMEHHBIMM HAIIH-
cssmu (cM. maparpad 11.1.4) u mpencTaBistioT co00ii MoJ0Ckl OyMaru, KOTopsle ¢ o-
MOIIBIO TTPO3PAYHON KPBIIIKKA 3aKPETUISIOTCSI MEXAY KOHTAKTHBIMU TIOJIOCAMU KOM-
MYTallMOHHOTO OJIOKA M CIIyXaT IJIsI UIeHTU(UKAIIUY KaHalla TepeJadyyd CUTHaa.

Opranu3aTopbl IIpeTHA3HAYCHBI IS YKIIAAKKW U30BITKA JITUHBI KOMMYTAITMOHHBIX
ITHYpOB, YTO TO3BOJISIET M30€XaTh ITyTaHWIIBI M 0Opa30BaHUs TeTelb, a TaKXKe obec-
TEYMBAET XOPOIIYI0 BUAMMOCTb MAPKUPOBOUHBIX 10J10¢. OpraHn3aToOphl TOMOJTHUTEIBHO
MPEAOXPaHSIOT KOMMYTAIIMOHHBIE IIIHYPBI OT MIPOBUCAHUS TOJ NEMCTBUEM COOCTBEH-
HOM TSIXECTH, YTO TPO3UT YXYAIICHUEM DJIEKTPUIECKUX XapaKTePUCTUK KOHTAKTOB B
pazbeme. st mocTpoeHusT KabeTbHbIX TUHUI KaTeTOpUX 5 IPUMEHEHNE OpraHu3aTo-
pPOB KabeJeil SIBIISIeTCST 00s13aTeIbHBIM YCIIOBUEM. DT 3JIEMEHTHI MMEIOT Pa3HYIO eM-
KOCTb M OPUEHTAIIMIO B pabodeM IooxkeHnr. OpraHu3aTophl OOJIBIION eMKOCTH JUIS
naHeneil tuna 110 umerT pabouee BepTUKaIbHOE MoyiokeHUe, B m3BecTHbhix CKC
MPEACTABISIIOT CO00I OTAENIBbHYIO MO3UIINIO B CITMCKE 000pYIOBaHUS U OoJiee MoApoO-
HO paccMoTpeHbl B maparpacde 5.1.4.4. ['Opu3OHTaIbHBIMM OpraHU3aTOpPaMU MaJoi
€MKOCTHU pasfessiioTcst Mexny coboit 100-mapHble 0JIOKM KPOCCOBBIX OallleH, a camu
OHMU SIBJISIIOTCS INTATHBIMU 3JIEMEHTAMU WX KOHCTPYKIUMU. EMKOCTH IITaTHOTO opra-
HHU3aTopa KOMMYTAallMOHHBIX IMaHeneil tura 110 paccuuThIBaeTCcsl Ha YKIAIKy B HETO
BCeX KOMMYTAIIMOHHBIX ITHYPOB, KOTOPHIE BKIIIOYAIOTCS B COCETHUE KOMMYTAIITMOH-
HbIe 0JIOKU (TO eCTh YeThIpe TUHelKn). 7151 yBendeHusI HaJeXKHOCTU (DUKcaIlluy 1THY-
POB U MpUIAHUS MMaHeau 60jiee SCTETUYHOTO BHEITHETO BUAA HEKOTOPBIE TUIIBI ITUX
5JIEMEHTOB CHAOXAIOTCS CheMHBIMU JE€KOPATUBHBIMU TJIACTUKOBBIMU KOXYXaMHU.

DieMeHTBI KpeIuIeH!s MaHeJM TTpeTHa3HaYeHbI TS MOHTaXKa KOMMYTAIlMOHHOTO OJI0Ka
Ha cTeHe Wik B 19-110iiIMOBOM KOHCTPYKTHUBE.

st XperwieHusT B 19-110iMOBOM KOHCTPYKTHBE Jallle BCETO NMPUMEHSIOTCS MeTall-
JIMYECKUE TUIACTUHBI Pa3IMYHOM BBICOTHI C OTBEPCTUSIMU MOI 19-mI0MMOBEIN pacTp,
Ha KOTOPBIX C ITOMOIIbIO (PUKCATOPOB I[AHTOBOTO TUIIA B IBE BEPTUKAIbHBIE KOJIOHHBI
MOHTHUpPYIOTCS oTAeiabHbIe 100-mapHbple KOMMYTallMOHHBIE OJIOKM U OPTaHU3aTOPHI.

YHUuBepcaTbHBIM MOHTaXKHBIM KOHCTPYKTUBHBIM 3JIEMEHTOM SIBIISTIOTCST METAJLTNIEC-
Kue pambI-ocHOBaHMS I1-00pa3Hoil hopMBI M3 aHOAMPOBAHHOM CTaI YEPHOIO IIBETa C
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OTBEPCTHSIMM JUTST KPETICKHBIX BHUHTOB, BBIIIITAMIIOBKAMU ITIOJ CTSDKKH UTS (DHIKCAITVM
OT/ETBHBIX Kabeell 1 MX CBSI30K U IPYTVIMH BCTIOMOTaTeIbHBIMU JIeMeHTaMu. B cucteme
VisiPatch xommanuu Lucent Technologies BMecTO MeTaJUIMUECKON MCIIOJIb30BaHAa IIacT-
MaccoBasi pama, KOTopasi coOMpaeTcss M3 IBYX OTHETBbHBIX Heraneil. JlaHHOe peleHUe
TI03BOJISIET TIOJIYYUTh 3HAYUTENBHO OoJiblliee yIo0CTBO TpaHCIIOPTUPOBKU. HeobxomuMmprit
YPOBEHB MMPOYHOCTH TAKOTO MU3HETHS 00ECTIEIMBACTCS 3AMETHBIM YBEIMUCHIEM TOJIIIMHBI
TDTACTMACCHI TI0 CPAaBHEHUIO CO cTabio. KpoMe obecIieueHUsT raTbBaHMIECKON Pa3BSI3KU
B paccMaTpuBaeMON KOHCTPYKIIUY FApaHTUPOBAHA TAKKE JICTKOCTh HAPAIIIMBAHUS BBICO-
THI OCHOBAHUsI, K KOTOPOMY TIPOCTO IPUCTHIKOBBIBAIOTCSI HOBBIC CEKITHM.

KoHcTpyKIus, mpu KOTOpoit KOMMYTAIlMOHHBIE OJIOKU C pa3elIoIUMI OpTaHU-
3aTOpaMM YCTaHOBJICHBI HA TAKOM OCHOBAaHWM ITOCTaTOYHO YacTO, HAa3BIBAETCS KPOC-
coBoil GamHelt. OCHOBaHME MOXET OBITh CMOHTMPOBAHO Ha CTE€HE, JJII YCTAHOBKU B
19-1101TMOBBIIT MOHTaXXHBIN KOHCTPYKTUB UCITOJIB3YIOTCSI MOHTaXHBIE CKOOBI C OJIM3-
kot k I1-06pazHoit hopmoit. OOBIYHO OfHA Tapa TaKUX CKOO MO3BOJISIET CMOHTUPO-
BaTh PSNOM IPYT C IPYIOM ABE KPOCCOBBIE OAILIHU.

EMKOCTh TIaHemnelt ¢ MOHTaXXHBIM OCHOBaHMEM MOXeT gocturaTh 900 map (TUIIOBBIE
gHaueHust 300 u 900 map), Tad. 47.

[Ta"enu 11 HACTEHHOTO MOHTaXa
OTJINYAIOTCS HAIMYNEM YCTAaHOBOYHBIX Taﬁ.mma 47. KpOCCOBbIC 6Va].LIHI/I TI/\I}Ha 110
ITACTMACCOBBIX HOXEK ¢ OTBEPCTHUS- C "ICTEIPCXMAPHOM Pa3BOLKON

MU [IOA TIYPYIIBI X UMCIOT TUIIOBYIO | Kommanus Tun nanenu KonnuecTso nap
emkocTh 100 u 300 map, XOTsI MIHOTHA | Lucent 110PB2-300FT 300
BCTPEUaOTCs U Apyrue 3HaueHus 31o- | Technologies 110PB2-900FT 900
ro mapamMetpa (Ta6i. 48). YcraHoBou- | Ortronics OR-806003522 300
HBIE HOXKHM MOTYT OBITh KaK MHTET- i OR-806003525 200
DaJBHOM COCTABHOI 4acThio KoHcr- | L anduit g}}gﬁggg: ;gg
PYKUMH MaHenu, TaK U OTAENbHBIM g STI0MB2-300FT 300
SJIEMEHTOM, KOTOPBI YCTAHABIUBAET- S110MB2-400FT 200
Cs1 Ha KOMMYTALIMOHHBIA OJIOK B CIIy- S110MB2-500FT 500

Yyae HeOOXOIMMOCTH.

Tadomuuna 48. KommyramuonHbele maHenau tuma 110 ¢

YETBIPEXIIAPHOW PAa3BOAKOM IJISI HACTEHHOM

B kxauectBe pa3HOBHZ[HOCTCﬁ
QJICMCHTOB HACTCHHOT'O KPEILJIC-
HHA OTMCTUM CJIICOAYIOIIMC JIBa

YCTAaHOBKU -

pewrenust. Komnanueit Mod-Tap

KOMHQI.HI/IFI Tun nanenn KomnunuectBo nap BBIIIYCKAETCS paMKa THIA
Panduit P110KB1004 100

PITOKE3004 300 36.C0010 eMKoCTBIO ceMb 0J10-

Ortronics OR-30200006 100 KOB, KOTOpast ABJIACTCS YHKIH-

OR-30200007 300 OHAaJIbHBIM aHaJIOTroOM MCTaJlJInu-

Lucent 110AB2-100FT 100 YECKO} IUIACTUHBI B ClIyYae Ha-

Technologies 110AB2-300FT 300 CTEHHOI'O MOHTaXa, OTJINYaeTCsI

AMP 588841-1 50 OT HE€ TOJILKO MOHTaXKOM KOM-

ggggg‘: ;gg MYTaILIMOHHBIX OJIOKOB 1 OpraHU-

Siemon ST10AWI-50 50 3aTOPOB B OIHY KOJIOHHY. Kom-

SI10AWI1-100 100 nanueir Lucent Technologies

SI10AW1-200 200 IpeaaracTcss MOHTAXKHBINA 3JIe-

S110AW1-300 300 meHT Tuna 110A1 Hanger

BICC CAT5-S110-AW1-50 50 Bracket’ HpeZ[CTaB.HHIOH_[I/Iﬁ CcO-

CAT5-5110-AW1-100 100 60l TWIaHKY LmHOoi 110,5 cM ¢
CATS5-S110-AW1-300 300

Icc ICL10WE050 0 OTBEPCTUSIMU II0JT KPEIEeXHBIC

ICLI0WE100 100 BUHTBHl ¥ (UKCUPYIOIIUMU OT-

ICLI0WE300 300 rubHpIMU JTankamu. [lapa Takmx
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IUTAHOK TOCJIe MOHTAaXa Ha CTEHE Ha COOTBETCTBYIOIEM PACCTOSIHUU APYT OT ApyTa I0
BEpTUKATN TO3BOJISIET HABEIIMBAaTh HA HUX JO ISITU KPOCCOBBIX OamieH tumna 110 B
300- 1 900-mapHOM BapuaHTax.

OcHoBHas Macca ItaHeneit tTumna 110 mpegHasHadeHa IJIsI MOHTaXa B TOPHU30HTAJIb-
HOM TIOJIOXKeHWH. VMI3BECTHBI TaKKe eIWHUYIHbIE 00pasIlbl MaHelel ¢ BEpTUKATbHBIM
pacIToIOoXeHNeM KOHTAaKTHBIX IT0JIOC TJIAaBHBIM O0Opa3oM JUIsi HACTEHHOTO MOHTaXa.
IIpu 3TOM MCIONIB3yeTCS HACTEHHAsT paMKa MaHeseil Tumna 66 (cM. maparpad 3.3.2.2),
a eMKOCTb IaHeseil orpannueHa 50 mapamu.

BoawmmHcTBO manesneii tuna 110 B BapuaHTe KpOCCOBBIX OallieH CHaOXaroTCs Kpoc-
COBBIMH 0JIOKaMU OfgHOro THma. OTpaHUYEeHHOE PacIpOCTpaHEHUE TMONYyYUIN TaKKe
KpPOCCOBBIE OallrHM, KOTOpPbIE COOpaHbI M3 KPOCCOBBIX 0JIOKOB, paCCUMTAaHHBIX HA pa3-
JIMYHOE YHMCJIO Tap, Yallle BCero Ha TpY WY YeThipe. JlaHHbIN BapuaHT MaHe u yao0eH
JUTSL MCTIOTBb30BAHUS B TEX CETSIX, B KOTOPBIX CYIIECTBYET 3apaHee U3BECTHOE U KECT-
Koe pazneneHue GyHKIIMOHAJIbHBIX CEKIIMIA KPOCCOBOTO OOOpPYIOBAaHUSI HA KOMIIbIO-
TepHOE U TeJeOHHOE.

B cnyyae HEOOXOIMMOCTH 3aIMTHI OT HECAHKIIMOHMPOBAHHOTO MOCTYIIA, a TaKXe
OT BO3ICHCTBUS OTHSI, BJIar'M, COTHEUHBIX JIydell U IPYTUX BPEIHBIX (DaKTOPOB KPOCCO-
Boe obopynoBaHue Tuma 110 MOXeT OBITh 3aKPBITO B METALTUYECKOM 3aIIMTHOM IITKa-
¢y. JocTtaToyHO MIMpOKasi HOMEHKJIATypa U3AEJIUIl 3TOrO TUIIA BBIITYCKAETCS 3aBOAA-
MM IO IPOU3BOACTBY TEJIEKOMMYHUKAIIMOHHOTO 0OOPYIOBaHUSI, B TOM YUCIE U POC-
cutickumu. B kadecTBe mpuMepa MMHOPTHOTO obopyaoBaHusi oTMeTum 3A Cable
Terminal Section kommanuu Lucent Technologies.

Krnaccuueckast koHcTpyKius naHesneit 110 paccunTaHa Ha KOMMYTAIIMIO IITHYpaMu
¢ BuIKamMu paszbeMoB 110. DTo 0OCTOSITENBCTBO CO3/laeT HEKOTOphbIe HEymoOcTBa B
HEOOJIBIIINX CEeTSIX, TaK KaK HEM30eXHO IMPUBOAUT K PACHIUPEHUI0 HOMEHKIIATYPhI
IHYpOB. [ ycTpaHeHUsT TaHHOTO HelIoCcTaTKa pa3paboTaHbl KOMOMHUPOBAHHBIE T1a-
HEJIM, B KOTOPBIX KOHTAKThI TMHEWKN BKJIIOUEHBI TTapajiIeIbHO C COOTBETCTBYIOIIUMU
KOHTaKTaMU THE3[1a MOIYJIBHOTO pa3dbeMa. DTO MO3BOJISIET OOONTUCH TOJIBKO IITHYpaMHU
C BWIKaMM MOIYJIbHBIX Pa3beMOB. Takoe pelieHre HEeCKOJbKO CHUXKAET TIOTHOCTH
TMOPTOB KOMMYTAITMOHHOTO YCTPOMCTBA, YTO OJJHAKO HE UTPAET CYIIECTBEHHON POJIU B
CeTSIX C MaJIbIM KOJUYeCTBOM pabouux mecT (He cBbiiie 100). Po3eTku MOIyIbHBIX
pPa3beMOB B ITOTOOHBIX KOMOMHHMPOBAHHBIX ITAHEISIX MOTYT KaK pacItoylaraThCs B CO-
ceHeM psiay ¢ auHelikamu pazbemMoB 110 (S100DB1-24RJPA dupmsr Siemon), Tak u
OBITH CTPYNIIMPOBAHBI B OTHCIBHBIN OJIOK, KOTOPHIM HAXOAUTCSI COOKY OT JUHEEK
(MJWC5-8-39TB kxomnanuu Homaco). B nocieaneMm ciydae nuHeiiku pazbemMoB 110
3aKPBIBAIOTCS ICKOPATUBHOU 3aIlIUTHOM KPBIIIKON.

Cy1iecTByeT Takke OrpaHUYeHHasi HOMEHKJaTypa maHeneir tuna 110, B KOTOpbIx
10 BHYTPEHHUM TOKOBEIYIIUM MOPOKKAM IT€YaTHOM IUIATHI 3armapauIeIUBAIOTCST Of-
HOMMEHHBIe KOHTAKTHI JITHEEK IBYX pa3beMoB. Ha mopoxkke mpemycMaTpuBaeTcsl Tak-
XK€ HOpMaJbHO3aMKHYTHI KOHTaKT. KOHTaKT MOXeT OBITh pPa3OMKHYT C ITOMOIIBIO
CTeIMaIbHOrOo afanTepa, 4To ObIBaeT HEOOXOMUMO MPU MOAKIIOUEHUU K JIUHUU Tec-
TUpyoIIero obopynoBanusi. Hamuune nogobHoro mHTepdelica 0COOEHHO BaXXHO B
cllyyae MCIIOb30BaHUS MMaHe I IS Tepeaadn TeaeoHHbIX curHayioB. [laHens pac-
CMaTpUBaeMOTO TUIIA BechbMa yIOOHA TakKe JUISl OpTaHU3alliuK Touek Iepexoaa. [Ipu-
MEpPOM JTaHHOTO O0OpyAOBaHUS MOXeT ciayxuth usneiaue tuna S110T(X)1 mpousBoa-
CTBa KOMITaHUM Siemon.

Kak yxe ObL10 OTMEUEHO BBIIIIE, OJHUM U3 HEOCTATKOB MaHeau tumna 110 saBisiioTcst
IJIOXUE ICTETUYECKME XapaKTEPUCTUKU. DTU MOKa3aTesd 3aMETHO YJIYYIlAlOTCS B TOM
ciIydae, eCiy IITaTHble TOPU30HTAIbHBIE OPTraHU3aTOPhI TTAHEIU 3aKPhIBAIOTCSI CheMHBI-
MU KpBbIIIKaMu (pernieHre Komnanuu Siemon). Eiile Ty4iimMuy 3cTeTHYecKMU ToKasa-
TeasMu o0siagaeT naHenb cepun VisiPatch komnanuu Lucent Technologies. Dto goctu-
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raercst 3a C4eT MPUMEHEHUSI TUIACTMACCOBBIX OJIOKOB JUIsl pa3Boaku (wiring block), ko-
TOpblE B COOpPAaHHOM COCTOSIHMM 3aKPBIBAIOTCSI KPBIIIKAMM, & TAKKE BIWJIOK IITHYPOB
CIIEIIMAIBHOTO BU/Ia C 0OpaTHOI OpUeHTaIMell KOHTAKTHBIX TUIACTHH.

3.3.2.2. KommyTauuoHHble NaHeAv Tuna 66
KoMMyTaltmoHHbIe TTaHE M TUIIa 66 U3BECTHHI YK€ B T€UCHUE HECKOJIBKUX JECATUIIC-
TUI M OTJIWYAIOTCSI OT PACCMOTPEHHBIX BBHIIIE W3[EIW aHAJTOTUYHOTO Ha3HAYECHWUS
TE€M, YTO B HUX HE UCTIOJIb3YIOTCS KOMMYTAallMOHHBIE IHYphl. KoMMyTalius KaHaJIoB B
9THUX MaHEJSIX OCYIIECTBISIETCS C
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HepBYIO OYepenb TSI paGoTel ¢ | .
TaKUMU TIPUIOXKECHUSIMU, KOTO-
pble He TpeOyIT 4YacToil mepe-
koMmMmyTaruu. [ToToMy OCHOBHOI
00J1aCThIO UX IIPUMEHEHUS CUU- Puc. 69. KOMMYTaL[I/IOHHaH MaHeJIb TUTA 66
TAIOTCS TeJe(OHHBIC CHUCTEMEI.

TumoBast KOHCTPYKIIWS TIAHEITN TUTIA 66 BKITIOYAET B CeOsI CICAYIOIe KOMITOHCHTHI:

e KOMMYTAIlMOHHBIN OJIOK;

*  MapKUPOBOYHBIE DJIEMEHTEHI;

*  OpraHU3aTOPHI;

e 3JIEMEHTH KpPEIUICHUS.

KomMyTanmoHHblii 6JI0K SIBJIIeTCSI 6a30BBIM KOHCTPYKTUBHBIM 3JIEMEHTOM KOMMYTa-
LIMOHHOM maHenu tuia 66. OH 00pa3oBaH ILIACTUKOBBIM OCHOBAaHMEM, KOTOPOE MO-
JXKET UMETh PA3TNIHYIO BBICOTY, U YCTAHOBJIEHHBIMU Ha HeM JnHelikamMu IDC-KoHTak-
TOB TUIIA 66 C pa3HOU eMKOCThIO. [locienHe OpUEeHTUPOBAHK B TIEPBYIO OUepeIb Ha
Pa3BOAKY MPOBOMOB 25-TTAPHOTO ITyYKa MAarruCTPaJbHOTO Kabens. BrmoimHe Bo3MoXHa
pa3BoiKa Kabeyell Mpyroil eMKOCTA C MOHOJIMTHBIMU ITPOBOMHWKaMu. Vcronb3oBa-
HHUe Kabeneil ¢ MHOTOXWJIBHBIMU MMPOBOAHUKAMM He peKoMeHayeTcsl. I3BeCTHBI TakK-
X€ KOMMYTAIlMOHHBIE OJIOKM C MEHBIIUM KOJMYECTBOM KOHTAKTOB B JIMHeliKe. Camu
KOHTAaKTBI OBIBAIOT OJHO-, IBYX-, YETHIPEX- U BOCHBMUCEKIIMOHHBIMU 1 WHOTAA CHA0-
JXAOTCS JIAKOM TS TaiKy WM HAaKPYTKM ITPOBOTHUKA BHYTPEHHErO0 MeEXCOEIUHE-
Hus (puc. 70). Iust oGierdeHust mpoliecca pa3BOAKM HEKOTOPBIE TUITBI KOHTAaKTOB
WMEIOT TIepell PeXYIMMUA KPOMKAaMU HAIIPABIISIONIYIO IejTb. BepXHsIST 9acTh OXHOTO
U3 pabouYUX IEMEHTOB CHAOXAETCsI BHICTYIIOM B BUE HOCHUKA, KOTOPHINA MPEISTCTBY-
€T BBICKAKMBAaHMIO IIPOBOJAa BO BPEMSI YCTAaHOBKU.

HekoTopple KOHCTPYKITMM KOMMYTAIITMOHHBIX OJIOKOB ITPEIyCMATPUBAIOT INITATHYIO 3a-
IIATHYIO KPBIIIKY, KOTOpast

YCTaHABJIMBAETCSI TIOCTIE 3aBEP- 4 5 ERERERRE
IIEHMST TIpoliecca pa3BOIKU £=1ji‘| ['ij fli:"i_
MIPOBOIHUKOB KabeJel u Iie- sl]i' ;Ei : E;'E" i
peMbruek. Kppliika MoxeTt LELK (SPEEE

IIPOCTO OIEBATLCS HA KOPITYC
0JI0Ka WM CHaOXaThCsl TIeT-
msvu. TlocnenHue MOHTHpDY- — 4) 0) B) r)

I0TCA Ha IIasbl OpraHusaTopa Puc. 70. KoHTaKTHl HaHeei Tuna 66: a) 1-ceKIMOHHBIIA;
nepeMbruek. IIpu stom g 0) 2-CEeKIIMOHHBIN; B) 4-CEKIIMOHHBIN; I') §-CEKIIMOHHBII
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0003HaueHMST (HDYHKITMOHATBHBIX CEKITUI Pa3IMYHOIO HA3HAYEHUSI BIIOJIHE BO3MOXKHA OKpacKa
KpBIIIIEK B pa3inuHble 1IBeTa. Tak, HarpuMmep, KOMIaHusl Siemon mpemiaraet Jisl Ipou3-
BOIMMBIX €10 MaHeNeN KPBIIIKY JAEBATH Pa3TUIHbBIX I[BETOB.

DOyHKIIMY MAPKAPOBOYHBIX 3JIEMEHTOB BHITIOTHSIET ITOJI0Ca OyMaru, KOTopast OOIYHO
VKJIAIBIBA€TCS IO MPO3PAYHYIO YaCTh 3aITUTHON KPBITIKY TTaHeu. CIyKUT TSl NIeH-
TGUKAIMY KaHajla Tepeaayr CUTHaIa.

OpraHu3aTopbl 00eCIIeYMBAIOT aKKYPaTHYIO YKJIAIKy MePEMBIUYEK B MPOIIECCE COeTM-
HEHUSI KOHTAKTOB KOMMYTAIIMOHHOIO 0JI0Ka U B OOJIBIIMHCTBE U3BECTHBIX KOHCTPYK-
LI BBITIOJIHEHBI B BUJIE TIA30B B IUIaHKaX, OOPaMIISIIOIIUX IJTMHHYIO CTOPOHY KOMMY-
TAIIMOHHOTO TIOJISl. DTU Ta3bl 00ECIIEYNBAIOT TOJBKO MTO3UIIMOHUPOBAHKE TTEPEMBIYEK
U HE CO3Mal0T (DMKCUPYIOIIETO WM OCIA0JISIONIETO HATSIKEHUS TeCTBUS.

DjieMeHTbl KpPerJieHnsl NaHeJu ITpeTHa3HaYeHbl I €€ MOHTaXa Ha CTeHe WIM B 19-
JIOMTMOBOM KOHCTPYKTHUBE.

JJ1s1 yCTAaHOBKU HA CTEHY OJIOK MOHTUPYETCSI Ha 3allleJIKaX B TUIACTUKOBYIO PaMKYy,
KOTODAsI SIBJISIETCS IUTATHBIM KPETIEXKHBIM JIEMEHTOM MaHeJIel pacCMaTpUBAEMOTrO TUTIA.
IIpaBuibHass opueHTalMs B pabodyeM IMOJOXEHUHU 3a1aeTCsl MapKUPYIOEl HaAITUChIO
«Top» (Bepx), MHOT/AA ITOTIOTHSIEMOM CTPEJIKON. DTH Xe paMKU BBITIOJHSIOT (QYHKIIUN
OCHOBAHUS TP MOHTaXe HECKOJIBKMX TaHeJel PSIoM APYT ¢ IPYrOM Ha MeTaJTMIec-
KYyI0 HACTEHHYIO paMmy OoJbliioro pazmepa. [Ipu HEOOXOAMMOCTH YCTAHOBKU B IMOME-
LIEHUSIX C JOCTYIIOM IMOCTOPOHHUX JIMI UCITOIB3YIOTCS CHEIUATbHbIE METALTNIECKIE
wkadurku. MeroTcst Takxke Ka@uUuKu U3 IUIACTMACChl C MPO3PAYHON KPBIIIKOIA,
MpeaHa3HauYeHHbIE IS OpPTaHU3aIIMd KOHCOJIUAAIIMOHHBIX ToueK. MOoHTax B 19-m10ii-
MOBBIX KOHCTPYKTHUBAX UCITOJB3YETCS Ha MPAKTUKE TOCTATOYHO PEIKO.

OCHOBHBIMU IIPEUMYILECTBAMU KOMMYTAIIMOHHBIX IMAHEJAeH TUMA 66 CUMTAIOTCS:

e BBICOKAS TUIOTHOCTh KOHTAaKTOB M XOPOIIME MaccorabapuTHBIE ITOKa3aTelu Iie-

peMBIYEeK KaK 3JIEMEHTOB KOMMYTAIIUU;

e BO3MOXHOCTbH ITOAKITIOUEHHUS K KaXXKIOMY KOHTaKTy Ooyiee OMHOI Iaphl Kabereit

u 60Jiee OHOI NMEPEMBIUKHU, UTO IMO3BOJISIET MTOTYYUTh OYEHb THOKYI0 KOHMUTY-
pamuro CKC;

e OTCYTCTBHE ITYYKOB KOMMYTAIIMOHHBIX IIIHYPOB O0ECIIEYNBAET SCTETUUHBII BHE-

IITHUI BUJ TIAHEU.

K ux HemocTaTKaM B CpaBHEHMU C IPYTMMU BHIAMHM KOMMYTAaIlMOHHOTO 00OpYyI0-
BaHUSI MOXHO OTHECTU TpeboBaHMe K Oojiee TIybOKOMY 3HAKOMCTBY aJIMUHUCTpATOpa
co crpykrypoit CKC u He BIIOJIHE yIOOHBIN Mpoliecc caMoit KOMMYTAllMY C TIOMOIIbIO
nepeMblueK. bosblias IMHa pa3BUTUSI aphbl Mepe]] MOAKIIOYEHUEM K KOHTaKTy TUIa
66, a TakKe GOJBIINE rabapuUTHl CaMUX KOHTAKTOB HE TO3BOJISIOT IOJIYYUTH B OOJTh-
IIAHCTBE CJIy4yaeB 2JIEKTPUYECKME XapaKTEPUCTUKU KOMMYTAIIMOHHON IMaHEeJW TUla
66 BBIIIIC KATETOPUH 3, IO3TOMY HanOOJIbIlIee IPUMEHEHE OHM HAIILIN IS TeIeOH-
HBIX cucTeM. MMeeTcsl Takke OrpaHMYCHHAsT HOMEHKJIATypa IaHejei Tuia 66, Jac-
TOTHBIE XapaKTePUCTUKU KOTOPHIX YIYUIIEHBI IIaBHBIM 00pa3oM mno napametrpy NEXT
32 CUET YMEHBIIEHUsI TabapUTHHIX Pa3MEpOB KOHTAaKTHBIX 2JIeMeHTOB S66M1-50 m
YBEJIMYEHUSI PACCTOSIHUSI MeXIy HUMU. Tak, B 4aCTHOCTU, BBICOTA KOHTAKTHOTO 3Je-
MeHTa yMeHbIeHa ¢ 25,7 mM (1,01 mroiima) no 19,7 mm (0,775 mrofima). DTO TTO3BOJISI-
eT UCIT0Ih30BaTh UX B CUCTEMax KaTteropuu 4, 5 u maxe Se [46].

3.3.2.3. KommyTauMoHHbIEe NaHeAU ¢ po3eTKaMH MOAYAbHBIX pa3beMoB
3.3.2.3.1. OcHOBHbIE€ 3A€MEeHTbl KOHCTPYKUMH
KoMMmyTalimoHHbIe TTaHen paccMaTpuBaeMoro kjacca (patch panels) uMeroT Ha Jule-
BOI CTOPOHE PO3ETKA BOCBMUKOHTAKTHBIX MOMIYJIBHBIX Pa3beMOB JJISI COOTBETCTBYIO-
IIAX KOMMYTAalMOHHBIX IIHYPOB (puc. 71).

KomMmmyTanimoHHasi maHeiab COCTOUT U3:
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e KOMMYTalIMOHHOTO 0JIOKa;

e DJIEMEHTOB MapKUPOBKMU;

e OpraHM3aTOPOB Kabes;

* DJIEMEHTOB KpEIICHMUSI.

KomMMyTannoHHbIi 0JIOK SIBIISIETCS

0a30BbIM KOHCTPYKTUBHBIM 3JI€MEH-
TOM KOMMYTAIIMOHHOM TTaHEeJn ¢ MO-
AyTBHBIME po3eTKaMu. OH IpescTaB- Puc. 71. KoMMyTalMoHHas NaHeIb
JIsIeT cO0OU TIacCTUHYATOE OCHOBAHUE C MOZYJBHBIMU PO3€TKaMU
C YCTAaHOBJIEHHBIMU Ha HEM PO3eTKa-
MM MOJYJbHBIX Pa3b€MOB, KOTOpble MOIYT ObITh Kareropuu 3, 4 wiu 5. OCHOBHBIM
MarepuajoM OCHOBAHWUSI SIBJISIETCSI aHOAMPOBAHHBINM amoMuHuil. [lnactuHa ocHoBa-
HUS JOTMOJHUTEIHLHO BBIMOJHSET (DYHKIIMU JIMIEBON TaHEIU, ITO3TOMY MMEET COOT-
BETCTBYIOIIUI TU3aliH U 3CTETUUECKUE XapaKTepUCTUKU. B 4acTHOCTH, OOJBIIMHCTBO
npousBoauteieit odbopynoanus miss CKC pacronaraloT B JIeBOI 4acTH MaHEIN CBOM
(UpMEHHBIN JTOTOTHII.

OcHOBHas1 Macca KOMMYTAllMOHHBIX MaHEeJeN MpeArnoiaraeT ropu30HTAILHOE pac-
TTOJIOKEHME PO3ETOK MOAYIBHBIX pa3beMOB B OUH (710 24 MOPTOB BKIIOUUTEIBHO) WITH
HECKOJIbKO (MaKCUMYM IISITh B U3BECTHBIX KOHCTPYKIUAX) psnoB. [Ipu 3ToM peko-
MeHIyeMasi MUHMMaJIbHasl TUIOTHOCTh MOPTOB cocTapisieT 16 Ha 1U BeICOTH U 48 Ha
3U BoIcoTHI [47]. MMeeTcs TakKe JOCTATOYHOE, HO OTPAHMYEHHOE KOJMYECTBO TUTIOB
TaHeN el ¢ BepTUKAIBHON OpUEHTAIMEN JIMHEWHBIX COOPOK pO3eTOYHBIX MOAyJieii. Takue
CcOOPKM UMEIOT TI0 YETHIPE WIH ISITh PO3ETOK, @ PELIEHUSI Ha UX OCHOBE IpeJIaratoT-
cs1, Haripumep, pupmamu Reichle & De-Massari u Ackermann.

JlulieBast MOBEPXHOCTH ITaHEJIM OOBIYHO OKpallliBaeTcsl B yepHbIi 11BeT. He uckio-
YaeTcs] BOBMOXHOCTh MIPUMEHEHUsI 1IBETOBOM KOIMPOBKU, OOJIEryaolieil OTHeCeHue
MaHeIu K TOW Win UHOHM (yHKIIMOHANbHOM cexnuu. Tak, Hanpumep, kommanus [TT
Cannon npenjiaraet naHeau KaTeropuu 3 Y€pHOTro, KPACHOTO U 3€JIEHOTO 1LIBETOB.

KoMMyTaIoHHEIE GIIOKHM JEJIATCA Ha Hepa30OpHBIE U pa3bopHbe2S.

Hepa3zbopnuie 6a0ku (puc. 71) UMEIOT MOIYJIbHBIE PO3ETKH, YCTAHOBJICHHbBIE B 3aBOJI-
cKuX ycioBusix. Takoe pellleHre o0ecrieurBaeT OY€Hb BBICOKYIO TDIOTHOCTBIO pa3Mellie-
HUST PO3ETOK M, COOTBETCTBEHHO, BO3MOXHOCTDH Pa3BOIKM Ha OIHOMN IaHEIN OOJIBIIIOrO
KonuuecTBa Kabeneit. Ilepemaua curHanoB or IDC-koHTakTOB K MH(OPMAIIMOHHBIM
pPO3eTKaM OCYIIECTBIISIETCST 10 MPOBOJHUKAM IT€YaTHOM TUIaThl. M3-3a MCIOIb30BaHUS
METOoJIa TIEYaTHOTO MOHTAaXa pa3BojiKa MaHeJleit pacCMaTpUBAEMOro TUIIA ITPOU3BOICTBA
HEKOTOPBIX (UPM OCYIIIECTBISIETCS] TOJIBKO OIHOIPOBOJHBIM YIAPHBIM UHCTPYMEHTOM.
IIpuMmeHeHUe 5-TIapHOTO MHCTPYMEHTa 3amlpelaeTcsl U3-3a OMACHOCTU MOBPEXICHUS
TUIAThI TIPU CWJIBHOM Y/Iape BO BpeMsl yCTAaHOBKM MpoBogHUKAa B IDC-KOHTaKT.

OOBIYHO HA 3aJHEM ITOBEPXHOCTH IMAHEIM pacrojaraloTcs TojabKo IDC-KOHTAKThI pa3-
JaHOi MomuduKanyy. B HekoTophix maHemsix cepu SMART m3pamibCcKoit KOMITAaHUK
RiT Technologies u naneneit bupmbl Elgadphon IDC-KoHTakThl HUXKHETO psiia MO/ Ib-
HBIX PO3ETOK TepeTHEN TTaHe M 3aMEHEHbI Ha THe3a MOIYJIbHbIX pPa3beMoB. Takoe TeXHu-
YECKOE PEIICHUE TTO3BOJISIET UCTIONB30BaTh OOBIYHbIE KOMMYTAIIMOHHBIE IITHYPHI C BUJIKAMU
MOIYJIBHBIX Pa3heMOB KaK (DYHKIIMOHAIBHBIM aHAJIOI MOHTAaXHBIX IITHYpoB (puc. 76). 3a
CYeT TOAKIIOUEHUSI BWJIKM C 3aIHEN CTOPOHBI MAaHEIU MPOUCXOIUT CYIIECTBEHHAST «pa3-
TPy3Ka» JIMTIEBOI TTOBEPXHOCTHU OT KabeJiel IIIHYpOB, YTO YIY4JIIaeT 3CTETUUECKIE XapaKTe-
PYCTHKY U YIOOCTBO YTEHMSI MAPKUPOBKHU. B Tak Ha3bIBAEMbIX MHTEJIEKTYIbHBIX TIAHETISIX
9TON KOMITAHUU €33l HAXOJWTCSI HOMOTHUTENIbHBIA pazbeM ISl TOJKITIOUEHUS JIEHTOU-
HBIM KabesieM K ckaHepy cuctembl PatchView (6oee monmpo6HO — cM. maparpad 11.1.3.1).

26 WMHorna ux Ha3bIBAIOT PO3CTOYHBIMU KOMMYTAlIMUOHHBIMU ITaHCISIMU.
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Pazboprbie 610Ku TIO3BOJISIIOT MOHTUPOBATh Ha HUX PO3ETOYHBIE MOIYJI HEMTOCPEICTBEHHO
Ha 00BbeKTe MOHTaxa. MOHTaX OCYIIECTBIISIETCSI HAMIPSIMYIO WIX Yepe3 anamnTep B 3aBUCHU-
MOCTHU OT KOHCTPYKIIMM. DTO PE3KO YBEIMUMBAET (DYHKITMOHATBHYIO THOKOCTh YCTPOUCTBA
3a cYeT BO3MOXHOCTH YCTAHOBKU B HEe TeX MOMYJIEH 1 B TOM KOJIMUYECTBE, KOTOphIe HE00-
XOIMBI B TAHHOM KOHKPETHOM MECTe M B JaHHBI KOHKPETHBII MOMEHT. Pa3paboTynkm
TTOMOOHBIX TTaHe el B KaUeCTBe eI1le OJJHOTO MX JOCTOMHCTBA OTMEYAIOT JIETKOCTh Iepexoaa
OT 2JIEKTPUYECKUX PELIEHUH K ONTUYECKNM, B TOM YUCIIE U B MPOLIECCE TEKYIIENH SKCIUTY-
aTalyy ¥ pa3BUTUSI cucTeMbl. OcTaBIlecs] CBOOOIHBIMU MPOEMbBI 3aKPBIBAIOTCSI ChEMHBI-
MM 3arjIyliKaMu JJIsT YAydIIeHUs] BHEIITHETO BUIa U MOTYT OBITh MCITOJIb30BaHbI IIPU HEOO0-
XOAMMOCTH pacipeHus cetd. [TocraBka pa300pHBIX 6JI0KOB MOXET IMTPOU3BOJUTHCS B ABYX
BapraHTax. Hamboee yacTto maHeab W PO3ETOYHBIE MOMYJIU TIOCTABISIIOTCSI OTHENBLHO U
CcOOMPAIOTCSI TOIBKO Ha 0OBEKTE MOHTAXA, MHOT/A TTaHe b TPUXOIUT C 3aBOa-U3TOTOBUTE-
JISI C YK€ YCTAaHOBJIEHHBIMU B TIPOEMbI PO3ETOUYHBIMUA MOIYJISIMU.

M3-3a ocobeHHOCTE!l KOHCTPYKTUBHOTO UCIIOJIHEHMSI MACCOBOE MPUMEHEHNE KOMMY-
TallMOHHBIX MaHeJei ¢ pa30OPHBIMU OJIOKaMU B KPYITHBIX CETSIX OKa3bIBAETCSI OOBIYHO HE
CIIUIIIKOM IIeJIeCO00pa3HbIM, TaK KaK OHM IPOUTPHIBAIOT HEpa30OPHBIM BapHaHTaM Kak
TI0 CTOMMOCTH, TaK U 10 IUIOTHOCTH MOPTOB (HEM30€KHOE CIIENCTBIE YHUBEPCATLHOCTU 1
BBICOKOI (DYHKIIMOHAIBHOM TMOKocTH). Tak, HanpuMmep, 96-moproBeie manemun HDS5-96
(aepaszbopusiit BapuaHT) 1 CT-PLN-96-1D (pa30opHEIif BapraHT) TTPON3BOJCTBA KOMITA-
Hun Siemon nmetoT Bbicoty 4 U u 7 U coorBercTBeHHO. CUMTAETCS, UYTO UX TIPEUMYIIIE-
CTBa TIPOSIBJISIIOTCSI MIPY TIOCTPOCHUM KaOEJIbHBIX CUCTEM HEOOJIBIIOr0 pasMepa Wi Xe
TIpY TIOTPEOHOCTH TTOCTOSIHHOTO BHECEHMSI M3MeHeHUI B KabenbHyo mpoBonky CKC.

M3BecTHBI B OCHOBHBIE MOAM(DUKAIIMY KOHCTPYKTMBHOTO MCIIOJHEHUS pa3bop-
HbIX 0JI0KOB. B nepBoit U3 HUX, KOTOpasl MOJIydnia HauboJIblllee pacIpoCTpaHEHUE Ha
MPaKTUKE, PO3ETOYHBIN MOAYJIb MPEICTABISIET COO0M MHTErPaIbHYI0 KOHCTPYKIIUIO, U
Kabesb TeM WIM UHBIM CTIOCOOOM MOAKITIOYAETCSl K HEMY TIE€pe]l YCTAHOBKOI B TTAHEIb.
Kommnanus AMP B cBoux maHensx cucrembl NetConnect ucmosib3oBajia Apyrou moji-
xoJ. B Hux Kabesb pa3nenbiBaeTcsl Ha KOHTaKTax MaHeld, a MOJAYJIb CHaOXeH KOMMY-
TAIIMOHHOM BCTABKOW C MEeYaTHBIMU MpoBOAHUKaMU. [IpuMeHeHne mogoO6HOTOo perle-
Hus, nonyduBiiero HazBaHue Edge Connector, obecrieunBaeT BO3MOXHOCTb OYEHb
rUOKOro M3MeHEeHUsl Tuma uHTepdeiica (rHe3ma BOCHBMHU- M IIECTUKOHTAKTHBIX MO-
IYJIBHBIX Pa3beEMOB, PO3€TKU dieKTpuueckux padbeMoB MIC cucrembl Token Ring u
T.1.) B 3aBUCUMOCTH OT KOHKPETHOM CUTYaIlNH, XOTS U COIMPOBOXIAETCS, KaK 1 JTI000e
MOMYJIBHOE pellieHNe, 3aMETHBIM YBEJIMICHUEM CTOMMOCTH TOTOBOTO M3ICIIHS.

Paz6opHbie 0JOKM BBIMOMHSIOTCS KakK ISl WHAUBUIYAIbHON YCTAaHOBKU PO3ETOY-
HBIX MOJyJe#l, Tak M IJIsSI MOHTaXa UX TpyIIlaMu 10 HeckKoybKy mTyk. IlocrmemHee
pellieHue, UCIoNb30BaHHOe, HanpuMep, B maHexsix CPP kommanuu Panduit, mocra-
TOYHO PEIKO BCTpedaeTCs Ha MPAKTUKE W IO CBOMM CBOMCTBAM 3aHUMAET ITPOMEXKY-
TOYHOE TIOJIOXKEHUE MEXITy pa300pHBIM M Hepa30OpHBIM BapraHTaMU, BO MHOTOM 00b-
eIuHSIS B cebe MX OCHOBHBIE NTOCTOMHCTBA M HETOCTATKMU.

OTMETUM TaKXKe, YTO B OTVIMYME OT MH(OPMAIIMOHHBIX po3eToK (cM. maparpad 3.3.3)
TofaBJsiioniee OOJIBIIMHCTBO MaHeNedl paccMaTpMBaeMOro BUIAa MMEIOT MPSIMYIO ycTa-
HOBKY PO3€TOYHBIX MofyJieit. I3BeCTHBI JIUIITh eMMHUYHbIE 00pa3Ilbl MaHeseil ¢ YIIoBoi
YCTaHOBKOI PO3€TOK, HAIIpuMep usneius cepuu 4224 Hopsexxckoil komranuu Telesafe. B
00OCHOBaHUE TAKOTO PEIIeHUST TIPUBOASTCS COOOpaXKeHUsT HECKOJIBKO OOJIBIIETO yHo0-
CTBa KOMMYTAITUX M YTEHUS MapKUPOBKU IPU OOJIBIIIEH TUTOIIAIN ITOCIIETHE.

PaccmarpuBaemblie B 1aHHOM Maparpade rmaHeau UMEIOT Haubosee pa3BUTYIO Cpeau
(YHKIIMOHAJILHBIX aHAJIOTOB HOMEHKJIATYPY MapKUPYIOIIUX 3JeMeHTOoB. /{7151 MapKupoB-
KU OTAEJbHBIX PO3€TOK KOMMYTAIIMOHHBIX MMaHeJIel KpoMe UX HyMepaluyu 0ObIYHO CHU-
3y IIPeIyCMaTPUBAIOTCS MApKHUPOBOYHBIE ITOJSI MPSMOYTOIBLHON (hOPMBI UISI 3aITUCU
YCIIOBHBIX 0003HaYeHUA. [10J1T MOTYT OBITh KaK MHANBUAYAIBHBIMU JJIST KaXKI0M pO3eT-
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KU, TaK W HEMPEPhIBHBIMU Ha LIETYIO TPYIITy PO3ETOK. 3alKch MPOU3BOJUTCS MIATKUM
KapaHIalioM WIX CIIeMaIbHBIM MapkepoM Tura diaomacrepa. JlocTaTOUHO peiko Mpu-
MEHSIETCSI MADKMPOBKA CMEHHBIMU HAJIIUCSIMU, KOTJA HA JIUIIEBOM MaHEI MOAYJIbHOMN
PO3ETKH TIPeIyCMATPUBACTCSI OKOIIKO UIS 3TUKETKN CO ChEMHOI MPO3pavyHOl KPHIII-
KoM, (pukcupyeMoit Ha 3aienkax. He uckitouaeTcss BO3MOXHOCTb UCIIOIb30BaHUSI ABOM -
HOUI MapKHpPOBKY ITOPTOB, KOTZIA B IOTIOTHEHNE K MAPKUPYIOIIEMY TTOJTIO TIPeIyCMaTpH-
BaeTCsl THE3/10 ISl YCTAHOBKM 1IBETHOW BCTABKU C KOMUPYIOLIEH MKOHKON. DTO pere-
HUE Peayin30BaHO B HEKOTOPBIX TUIAX MaHeJel, BhIlycKaeMbIX KoMmaHnueil Ortronics.

OpranuzaTopbl Kadens TpeHa3HaYeHbI UTsT 00ecIieueHrsT BO3SMOXKHOCTH aKKYpaTHON YK-
JIAIKV TOPU3OHTAIBHBIX Y MATMCTPAIBHBIX KaOeneil, a Takke KOMMYTAIIMOHHBIX IITHYpoB. B
TIOMABJISTIONIEM OOJIBIIIMHCTBE CIIy4aeB OPraHU3aTOPbl KOMMYTAIIMOHHBIX LITHYPOB BBITTOTHS-
FOTCSI B BUJIE OTJIEJILHOTO 3JIeMEHTAa M O0Jiee TIOAPOOHO paccMaTpuBaroTest B aparpade 5.1.4.4.
MmetoTcs1 BapuaHThl TIAHENEH paccMaTpUBaeMOTO Kjlacca C MHTETPATbHBIMU DJIEMEHTAMU
9TOrO THUIIA B OCHOBHOM B BUJIE HECKOJIBKUX Pa3pe3HbIX KOJIEll, YCTAHOBJIEHHBIX Ha JIMLIEBOI
TIaHEJN IO/l pO3eTKaMU MOIYJIbHBIX pa3beMOB. OpraHu3aTopbl Kabesneil, KoTopble pa3nesibl-
BAIOTCS HA MaHEeNY, B OOJIBIIMHCTBE CTyJaeB [UIST YMEHBIICHNSI TabapiTOB YIIAaKOBKU BO Bpe-
MsI XpaHEHUsI ¥ TPAHCIIOPTUPOBKY BEITIOMHSIIOTCS B (DopMe CheMHOM CKOOBL. JlaHHas1 ckoba
KPETUTCS K KOPITYCY TIOJIKA YCTAHOBKOM B CIICIIMAIbHBIC TIa3bl WJIM HAa BUHTAX.

DJieMeHTbl KpemieHus MaHeJd VCIIONb3YIOTCS JUISl €6 MOHTaXxa Ha cTeHe Wi B 19-
JTIOMMOBOM KOHCTPYKTHBE. B OOJBIIMHCTBE ClydaeB MPUMEHSIETCSI BTOPON BapUaHT.
J1st obecrieyeHMsI BOBMOXKXHOCTA MOHTaxa B 23-II0MMOBBIi KOHCTPYKTUB HEKOTODHIE
M3TOTOBUTENM BKJIIOYAIOT B COCTAB IMAHEIM IITATHBIE agalTephl.

IIpu MOHTaxe Ha CTeHE IMaHeJb, KaK MPaBWJIO, YCTAHABIMBACTCS B TOPU3OHTAIBHOM
TOJIOXKEHUU. JI0CTaTOYHO HIMPOKOE PACIHpPOCTPaHEHUE MOTYYWIN TaKKe KOHCTPYKLIUU
Ha HeOOJIbIIIOE YUCIIO MOPTOB (KaK MpaBwio, 12), KOTOpble MOHTUPYIOTCSI BEPTUKAIBHO
(mampumep, 558260 xommanmm AMP, HD5-89D-12 ¢wupmer Siemon). Dtu mamenmst
MHOTIA HAa3bIBAIOTCS MUHU-TIaHesIMU (mini patch panels). MIx ycTaHOBKa BBITIOIHSIETCS
C HUCTOJIb30BAaHUEM TIACTUKOBOU PaMKH, aHAJIOTMYHOU ITaHeNsIM Tuma 66.

3.3.2.3.2. O6hracTH NpUMeHEeHHUs W BapHaHTbl MCIIOAHEHHA

KomMmyTarmmoHHble MaHeau ¢ MOMYJIbHBIMU po3eTKaMu Haubosiee 3¢h(EeKTUBHBI B TOM
yactu CKC, koropast ucrnonbdyercs Iyt oociyxuBanust npwioxeHuit JIBC. B stom
cJIyJae BITOJTHE TOCTATOYHO aMUHUCTPUPOBATH ITOJHBIMU YETHIPEXITAPHBIMUA KaHaJIaMU
nepenayn qaHHBIX. CMOHTUPOBAHHBIC ITAHEIW, TI0 MHEHUIO aBTOPOB, 00JagaloT HaM-
JIYYIIMMU CPeIN U3ETNN aHAJIOTMYHOTO Ha3HAUYEHUST ACTETUUECKUMU XapaKTepUCTUKa-
MU U OTJIMYAIOTCSI IPOCTOTOM U JIETKOCTBIO Mpoliecca KoMMyTaluu. B To xxe Bpemst, ipu
HEOOXOIMMOCTU aAMUHUCTPUPOBAHUS KaXIION OTHENbHO B3SITOM Mapoii, OHU 3aMETHO
noBeIIaoT ctoumocth CKC, 94To B HambOOJIbIIIEl CTETIEH! CKa3bhIBACTCSI B MATUCTPATh-
HBIX TofcucTeMax. [103TOMy OCHOBHOM 00JIaCTHIO TIPUMEHEHMSI KOMMYTAIMOHHBIX ITa-
HeJlell ¢ MOIYJIbHBIMU pa3beMaMU CUMTASTCS TOPU3OHTAIbHAS ITOACHCTEMA.

Tumnosble 3HaAYEHUST EMKOCTH KOMMYTAIIMOHHOM MTaHeI cOoCcTaBisioT 12, 16, 24, 32,
48, 64, 96 1 120 po3eToK (IMOPTOB). B 3aBUCUMOCTH OT KOHKPETHOTO IIPOU3BOIUTEIIS
Te WJIX MHBIE 3HAYCHMS U3 3TOTO psifia MpoIycKamTcs. [IpuMeHeHne TaHesei ¢ 60Ib-
M KOJIMYECTBOM ITOPTOB HeIesIeco00pa3Ho, TaK KaK 3TO 3aTPYIHSET YIIpaBIeHUE
KOMMYTaIITMOHHBIMM IITHypaM#. MaKcHMaJIbHasI eMKOCTh MmaHe u BeicoToit 1U B 1o-
JaBJISolIeM OOJBIIMHCTBE ClydyaeB He MpeBbIIaeT 24 1mopra, M3BECTHHI TakXKe eIu-
HUYHBIE 00pa3libl OMHOIOHUTOBLIX TTaHelei ¢ 48 mopramu (kommanus Krone). ITane-
JIA ¢ OOJBIIMM KOJUYECTBOM IIOPTOB MMEIOT YBEIUYCHHYIO BBICOTY.

BosbIMHCTBO TTpoM3BOAMTEICH TTaHEeIeil pacCMaTPMBAaEMOIo KJlacca BBIIYCKAeT MX B
IBYX BapMaHTaXx ¢ pa3Boukoi S68A u 568B. I1pu MOHTaXKe IMaHe I PEKOMEHIYETCS II0JIb30-
BaThCsl cxeMoil T568B moaKIIOYeHISI TOPM30HTAIBHBIX KabeIell K MOIY/IbHBIM PO3€TKAM.
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OO6mIue cBefieHUsI O TIAHENSIX HEKOTOPBIX U3rotoButesneit obopynoanus ansas CKC
MPUBOIATCS B Tab. 49.

Ta6auua 49. KoMmMyTaniMoHHBIE TaHEIW C MOIYJIbHBIMU

po3eTKaMu KaTeropuu 5 v pa3Boiakoii 568B

B kKoMMyTanmmoHHBIX
naHemssx cepuu SMART
U3PAMJIbCKOW KOMITAHUN

Kommanus Tun manemu Yucno | Beicota RiT kaxnoe ruesno po-
nopToB 36TKN IOIOJHUTEIBHO
Siemon HD5-XXA4 16 1U cHabXxaeTcsl KpacHBIM
HD5-24A4 24 19) MHIMKATOPHBIM CBETOIM -
HD5-32A4 32 2U 0II0M, HaJIM4ME KOTOPOTO
HD5-48A4 48 2U CYILECTBEHHO YBEJIMYNBA-

Lucent 1100AA1-24 24 U YL YBeJITl
Technologies | T100AA11-48 48 U €T y106CTBO TEKYILEH 9K~
Alcatel ACS-503.124 48 3U CIuTyaTaluun KaOeJbHOI
MOD-TAP IDC-KATTI1U-24xRJ45 Cat 5 24 1U cucteMbl. Tak Kak Takoe
IDC-KATT1U-48xRJ45 Cat 5 48 2U peleHne Tpe6yeT nepena-
Homaco MIPC5-8-37TB 24 1U U YIIPABISIOIIMAX CUTHA-
MIPC5-8-35TB 48 2U 1OB. TO KOMMVTALIIH

Hubbell MCC5802110A19 16 10U » T0 A yran

IIPUMEHSIOTCA CIIELAAIb-
MCC5806110A19 48 2U HEE TeBITHIDOBOTEELE

MCC5812110A19 96 4U A POBOL
MCC5815110A19 120 5U urHypsl. Bosee noxpo6Ho
1CC ICMPPOXX5B 24 1U 9TH ITAHEIN PaCCMOTPECHBL

B maparpace 11.1.3.1.2.

3.3.2.3.3. MoaKnrouyeHne Kabenel K KOMMYTauHOHHBIM NaHeAAM

IDC-KOHTaKTHl PO3€TOK MOIYJAbHBIX Pa3beMOB KOMMYTAIIMOHHBIX ITaHEJIeN paccMar-
puBaeMoro Buaa BHITTOIHSAOTCS B BapuaHTax 110 miu Krone. Ilpu 3ToM amepukaHc-
KW TIPOU3BOIUTEIN TIATOTEIOT K IPUMEHEHWIO KOHTakToB Tuma 110, B EBporre oTHO-
CUTEJILHO OOJIBITIEH TTOMYJISIPHOCTBIO TTOJIB3YIOTCSI KOHTAKTHI TUIa LSA+ (upmel Krone.
WMHorna HeKoTOphie (PpUPMBI MpeJIaraloT Ha BRIOOp JBa BapuaHTa IMaHeJel ¢ pasind-
HBIMM TUIIAMU KOHTAaKTOB pazbeMOB. OOBIYHO KOHTAKTHI pacliojiaralorcs ¢ 3aaHeit
CTOPOHBI TMaHEeJIN B ONWH WJIW JBa Psijia, YTO BHI3BIBAET OMpeNeeHHbIe HeynoOCTBa B
Ipoliecce BBITTOJIHEHUS pa3BOAKU. [ ycTpaHEeHMST STOTO HEeIOCTaTKa pa3paboTaHbI
CIIEMYIONIe KOHCTPYKTUBHBIC PEIICHUS:

o TIpumenstorcsa peanusanuu 19-m10iMOBOTO KOHCTPYKTHBA, KOTOPHIE ITO3BOJISI-
IOT TeM WJIX MHBIM CIIOCOOOM C ITOMOIIBIO PAa3IMYHBIX METENh WX IIApHUPOB
OTKMHYTh MOHTUPYEMYIO TIaHEJb BOOK MJIM BIEPEN MO YriaoM, 6au3kum K 180°.
D10 obecnieunBaeT ynooHbIN moctyn K IDC-KoHTakTaM Ha ee 3aHeil TTOBepXHO-
ctu (puc. 72a).

a) 6) B)

Puc. 72. TexHuueckue pelieHus: Mo OOJIerYeHHIO Ipollecca Pa3BOAKY MaHe e ¢ MOAYIbHBIMU
pazbeMaMu:
a) OTKUJHAS TIaHeJb; 0) MOHTaXXHbIE KPOHIITEHHBI; B) BBIBUKHOUM KOPITYC
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e Kowmmanueit RiT Technologies mpenmoxeHbl MOHTaXXHbIE KPOHIITEWHBI, KOTO-
pble HaBEUIMBAIOTCS Ha Pesibchl 19-MI0MOBOTO KOHCTPYKTMBA UM CIyXKaT IJIs
YCTAaHOBKM Ha HUX MMaHEIU C TTOBOPOTOM MpUMEpPHO Ha 135° oTHOCUTETHLHO HOP-
MaJIbHOro pabouero mojoxeHus. [lociae momkiIoueHUs] Bcex Kabelell maHeslb
CHUMAETCSI C KPOHIITEHHOB, CAaMU KPOHIITEHHBI YIAISIOTCS, U HA UX MECTO B
paboyeM ITOJIOXKEHUY yCTaHABJIMBaeTCs TaHesb (puc. 720).

e MonynbHasg nanens Tunna PATCHMAX kxomnanuu Lucent Technologies comep-
KWAT 9eThIpe WJIM BOCEMb (B 3aBUCHMMOCTH OT BapHaHTa) IIECTUIIOPTOBBIX TaK
Ha3bIBA€MBIX paCIpeAeIUTENbHBIX MOaYIT DM2150. DT Momynu BCTaBISIOTCS
B KOpITyC MAHEIW Ha 3allleJIKaX U MpU HeOOXOJUMOCTU BBIMOJHEHUSI MOHTaXka
Kabesieil TOBOPauYMBAIOTCSI BOKPYT TOPU30HTAIbHON ocu moutu Ha 180°. Ilpu
9TOM OTKpbIBaeTcs ynoOHslit gjoctyn K IDC-koHntaktam 110 Ha 3agHeil moBepx-
HOCTH TI€YaTHOMU TIJIAThI MOMIYJIS.

e M3BecTHBI KOHCTPYKLIMHU C pa3BepHYThIMU Ha 180° 1 BhIBeICHHBIMU Ha TIEpe/I-
HIOI0 naHed b JuHeliKaMu IDC-KOHTaKTOB, KOTOpPBIE pacIiojlaraloTCsI PSIIOM C
po3eTKaMu MOJYyJbHBIX pazbeMoB. [locne pasmenku kabeneil KOHTaKTHI 3a-
KPBIBAIOTCSI OTKUAHOMN WM HAKJIAIHOW AEKOPATUBHOU 3aCIOHKOMN. Y1006CTBO
MOHTaxa TakMX MaHeJel MMEET CBOUM CJIEJACTBUEM HEKOTOPOE CHUXEHUE
TJIOTHOCTU MOPTOB, TakK KakK JuHEeKU [DC-KOHTaKTOB B KOHCTPYKIIMSIX pac-
cMaTpuBaeMoro Buiaa 3aHuMaloT npumepHo 0,5U BBICOTBI Ha KaXOBIN pPSII
pO3€eTOK MOAYJIbHBIX pa3beMoB. B maHenssx komnanuu Reichle & De-Massari
YMEHBIIIEHUS] TJIOTHOCTU MOPTOB MO CPAaBHEHUIO C TPAAUIIMOHHBIMU KOHCT-
PYKIIMSIMU TIPAaKTUYECKU HE MPOUCXOAUT 3a cYeT TOoro, yto IDC-KOHTaKTh
1mocje pa3BOAKU 3aKPbIBAIOTCSI OTKUIHBIMU KPBIIIKAMU C MAapKUPOBOUHBIMU
TTOJISIMM.

» B rtak HaseBaeMbIx Front Access Modular to 110 manensix komnanun Ortronics,
KOTOpbIE MOTYT pacCMaTPUBATHCS KaK Pa3HOBUIHOCTH MPEIIIECTBYIONIETO pe-
IIEHUsI, YCTAHOBKA PO3€TOK MOIYJIbHBIX Pa3beMOB BBIMOJHEHA Ha BBICTYIAIO-
1[eM U3 JIMIIEBON MTaHeJu OCHOBAaHUU. 3a CUET 3TOro Kabeau K rpedeHKaM Tura
110 MOXHO TTOABOIUTH O€3 JIOCTYIA K 3aHEeil TOBEpXHOCTU. Takoe pelieHue He
TO3BOJISIET TIOJIYYUTh BBICOKHME ICTETUYECKUE XapaKTEPUCTUKU, OTHAKO He3aMe-
HUMO B CJIydae YCTaHOBKU JOTIOJHUTENbHBIX MaHeIell B CWJIBHO 3arpysKeHHBIN
JIPyTUM OOOPYAOBAaHMEM MOHTAXHBIU 1mIKad.

« JlocTaTOYHO peaKo MPUMEHSIETCSI KOHCTPYKITUS TIaHETN B BU/IE BBHIIBYDKHOM MOJI-
KU, KOTOpasi B MepeIHEM IOJIOXECHUU MOMOJHUTEIHHO OTKJIOHSIETCS BHU3 Ha
yrou npumepHo 30° (peiienue KoMmmnanuii Alcatel, Ackermann U HEKOTOPBIX ApY-
rux, puc. 72B).

B Hexkoropwix KoH- Tabmuna 50. KomMyTanuoHHsle naneau ¢ pasbemamu Telco

CTPYKLHUSIX IJISI TIOJ- U PO3ETKAMU MOAYJIBHBIX Pa3bEMOB

KIIIOYEHUSI MHOTroIap- Kommanwus Tun nanenu Yucno noptos | Kareropus
HBIX Kabejiel K MO- Lucent 2500Cat5 Modular 24, 48 5
AYABIBIM - 1AMCIAM 1I\q/;mgn"l?logIes ;Z;Cé( EP;LIIl TIBOO4G 24

od-Tap .6E.241. -
%p IHMGH’I%OT é’oa%eMH Ortronics | OR-808004926 24 3

elco (taba. 50), mpu- OR-808004927

€M 9aCTO OMHOBPEMEH- | Siemon CT-PNL-XX-XX-01 16-96 3
HO BBIITYCKA€eTCs JBa Ba- Telesafe 4145-0000 24 5
pUaHTa 3TOM MaHEeNu C 4143-0000 24 3

BUJIKOW M PO3ETKOWU

pasbema Telco. st 0603HaueHMST pACCMOTPEHHBIX BAPUAHTOB TTaHEeJIel B aHIJIOSI3bIY-
HOU TEXHUYECKOI JTUTepaType JOCTATOYHO HIMPOKO PACTIPOCTPAHEHBI TEPMIHBI «IIaT4-
maHenb tuma 110» u «maTy-ma”enb Tumna Telco».
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3.3.2.3.4. 0co6eHHOCTH KOMMYTALHOHHBIX NaHeAeH AN IKpaHHPOBaHHBbIX Kabenes
KomMyTaiioHHbIe aHenu Jisl 9KpaHupoBaHHOTO Kabenst S-STP oTiyaiorcst oT HedKpa-
HMPOBAHHOTO BapUaHTA IPUMEHEHUEM PKPAHUPOBAHHBIX PO3ETOYHBIX MOAYJIEN U HATUYU-
€M CPEICTB 3a3eMJIeHMS KabenpbHOoro akpana. Ilanemu mist ka6eneit S-UTP mMeror Tobpko
O0IIMIT SKpaHMPYIOIINN KOXYX, KOTOPBI TOJTHOCTBIO 3aKPBhIBAET PO3ETOUHBIE MOIYIIU.
KperuieHre Takoro Koxyxa MOXET BBITTOJIHATHCS KaK Ha BUHTAaX, TaK U Ha 3alllesiKaX, IIpu-
YeM MOCIeHUI BapyaHT CUMTAETCsl OoJiee MPEeANOYTUTEIbHBIM. 3a3eMIeHUE B OOJIbIIH-
CTBE KOHCTPYKIIUI ¢ (DUKCUPOBAHHON KOH(MUTypalveil BIIOIHSETCS C TTOMOIIBIO ChEM-
HOW WM uHTerpaibHOi [1-00pa3Hoit ckoObI ¢ 3axxumamu (grounding bracket), KoTopsie
MOHTHUPYIOTCS B 3a/IHEI YacTu maHenu. MIHorma BCTpeyaeTcsl yCTAHOBKA 3aKUMOB Ha OTO-
THYTOI Ha3aJl NoJiKe Kopiyca naHenu. Ckoba MoImyTHO BBITIOMHSET (YHKIIMA OpraHU3aTopa
kabeseil. B KOHCTPYKIMSIX ¢ pa300pHBIMU OJIOKAMU HU3KOE TIEPEXOTHOE COMTPOTUBIIEHUE C
LIMHOM 3a3eMJIEHUSI MHOTA 00ECTIEYMBAETCSI TOJIBKO 32 CUET MIPSIMOTO KOHTAKTA SKPAHUPY-
IOLIETO KOXKYXa PO3ETOYHOTO MOAYJISI C YCTAHOBOYHBIM THE3[IOM TaHEIH.

Huskoe nepexonHoe cONMPOTUBIEHUE MEXIY KOPITyCOM KOMMYTAlIMOHHOTO 0JIOKA U
KOHTYPOM 3aIIMTHOTO WIM TeJIEKOMMYHUKAIIMOHHOTO 3a3eMJIEHUSI 00ecIieYnBaeTcs pu
YCTaHOBKU TTaHeau B 19-M10MIMOBBINT KOHCTPYKTUB IPU 3aTSKKE KPETIeXKHBIX BUHTOB.
Hanuuue ocTaTKOB KpackKu U Jlaka MHOTIA He TTO3BOJISIET TTOJIyIUTh TpedyemMoe 3Have-
HUE 3TOro mapaMmerpa. [loaToMy B KOMIUIEKTAIIMIO SKPAaHUPOBAHHON MaHeNIn 00s13a-
TEJIbHO BXOIUT 3a3€MJISIIOIIUI KaOeb.

M3-3a HEOOXOAUMOCTY TPUMEHEHUS CPENICTB SKPAHUPOBAHUS U 3a3€MJIEHUSI TLTOT-
HOCTb IMOPTOB B 3KPAaHUPOBAHHON MaHeJX 0OBIYHO 0Ka3bIBACTCS HUXE 110 CPABHEHUIO
C HEd’KpaHUPOBAaHHBIM aHAJOroM Takoi ke eMKocTH. Kak mpaBwio, Ha 1U BBICOTBI
ycTaHaBIuBaeTCsl 16 po3eTOK BMECTO OOBIYHBIX 24 JIsT HEIKPAHUPOBAHHBIX MTAHECH.
HckimoueHuit U3 3TOro mpaBujia Cpeiy CEPUNHBIX MOJENE N3BECTHO JOCTATOYHO He-
MHOTO. 24 3KpaHMpoBaHHBIX MopTa Ha 1U BBICOTHI MMeeT, HalIpuMep, MaHeNlb TUTa
502 xomnanuu «ATu».

3.3.2.4. peTtepMmuHMpPOBaHHbIE H 6eCLUHYPOBbIE NaHEAH
IIpouecc pa3BonKy KOMMYTALIMOHHO! MAHEIM SIBJISIETCSI CPABHUTENIBHO CJIOXHOU U yTO-
MUTEILHOM TPOIIETyPOil M BBITIOJIHSIETCS IEPCOHAIOM IOCTATOYHO BBICOKOM KBaTM(UKa-
IIUU C UCIIOJIb30BAHUEM CIIEIIMAIIBHOTO MHCTPYMEHTA U JOPOTOCTOSIIIET0 KOHTPOJIBHOTO
obopynoBanusi. CtpemyieHHE N30aBUTh KOHEYHOT'O TIOJIb30BATES OT PEIIEHUS CBSI3aHHBIX
C 3TUM MPOOJIEM TPUBEJIO K TOSBICHUIO Psa TEXHUYECKUX PEIICHU, KOTOPhIE MOTYT
OBITH Pa30UTHI HA JIBE TPYIIIBL. B M3Memmsix mepBoit IpyIinsl pa3BojiKa yKe BBITIOJTHEHA Ha
MIPEaNPUSITUN-U3TOTOBUTEIIE, PEIIEHUST BTOPOU IPYIIIbI He TPeOYIOT pa3BOIKM BOOOIIIE.
ITonxon mepBOro TUIIa peajn3yloT TaK Ha3bIBaeMbIe MPETEPMUHUPOBAHHBIC, WU IIpE-
pa3BeleHHbIE, TTAHE 1, KOTOPBIE IIpeaHAa3HAYEHBI INIABHBIM 00pa30oM JIsT 00JIeTYESHMSI IIPO-
necca noaxkmodeHust K CKC teneoHHbBIX CTaHIMA. DTO U3ee B OOIBIIIMHCTBE CITyda-
€B IIPEACTaBIsIeT COOOM OOVH WIM HECKOIbKO 0y0KoB 110 mmm 66, Ha KOTOPBIX yXKe
pa3esiaHO COOTBETCTBYIOIEE KOJMYECTBO MHOTOMAapHBIX Kabeneit. KoHcTpyKiuu pac-
CMaTpUBAaEMOT0 BHIA C PO3€TKAMHU MOAYJIBHBIX Pa3beMOB PACIIPOCTPAHEHBI CYIIIECTBEHHO
MeHbIlle. Ha BropoMm KOHIle KabGeinb CHaOXaeTcsl BWIKON MM po3eTKOM pasbeMa Telco.
MakcrMasbHasi eMKOCTh MPEeTePMUHUPOBAHHBIX ITaHe el Tuma 110 moxeTt gocturatb 900
map. Pa3Boiaka HEKOTOPHIX BapMAHTOB IaHEIEH TUIa 66 OCYIIECTBISCTCS KPOCCHPOBOY-
HBIM MPOBOIOM. B 3TOM ciydae Hapsiny ¢ po3eTkamu Telco TpUMEHSIIOTCST TaKKe PO3eTKU
MOJIYJIbHBIX Pa3beMOB, MprUyYeM 00a 3THUX BaphaHTa PO3ETOK MOHTUPYIOTCS HEIOCpPe-
CTBEHHO Ha KOpIIyce ITaHeIM Ha ee 3aaHell WM OOKOBOM MTOBEPXHOCTU U TIPUMEHSIIOT Ha
OJIHOM TaHeIM KakK IO OTIACJIBHOCTU, TaK W BMecTe. K mpeTepMUHUPOBAaHHBIM MaHEISIM
MOXHO YCJIOBHO OTHECTH TaKKe IMaHEeJIW ¢ MOAYJbHBIMU Pa3beMaMH, BBIXOIBI KOTOPBIX
COEIMHEHBI C COOTBETCTBYIOIIIMMU KOHTAaKTaMu pa3beMoB Telco.
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ITonasnsroniee GOMBITMHCTBO IPETEPMUHUPOBAHHBIX MaHEJIeH IMpeIHa3HAYEHO ISt
YCTAHOBKU B KPOCCOBBIX W MCITOJIb3YETCS MJIST TIOAKITIOUEHUS CETEBOIO 000pYIOBaAHMS
KOJUIEKTUBHOTO TOJIb30BaHMs. MI3BeCTHBI TaKXKe eIMHUYHBIE 00pas3iibl U3IEIUil 3TOTO
KJjlacca, KOTOpble OPMEHTUPOBAHbBI Ha MPUMEHEHUE B KauyeCTBE MHOTOIOJIb30BaTEIb-
ckux po3erok MUTO B oTkpwIThIX opucax. B kadyecTBe mpumepa OTMETHM HaHEIU
OR-60950092 1 OR-854044831 kommanuu Ortronics.

ITpuHIIMTT ycTpaHeHMST Pa3BOAKM UCIIOJIB30BAH B TaK Ha3bIBaEMBIX OECIITHYPOBBIX
TaHeJsIX, KOTOphIe cojepxXar OoJjiblllee WMIW MEHbIIee KOJIMYECTBO Iap MOIYJbHBIX
Pa3beMOB C KOPOTKMMU BHYTPEHHUMU COCTMHEHUSIMU MEXIYy HUMU 10 TOKOBEIYIIIUM
JIOpOXKaM TeyaTHO# TiaThl. Pa3Bolika po3eTOK MOXET OBbITh BBHITIOJHEHA IO pa3iny-
HOI cxeMme U TpeOyeT 00s3aTeIbHOTO COIJIACOBAHUS C TUIIOM MOJKJII0YaeMOTO K HUM
mHypa. Kaxk npumep ykaxem uzaenue Cordless patch komnanuu Siemon.

PazBuTtne npuHIMIIA GECITHYPOBOW Pa3BOIKM MOXKET OBITH peajn30BaHO Ha OCHOBE
IIUPOKO TIPUMEHSIEMOTO B TeJIe(OHHBIX CUCTEMAaX pa3IMIHOTO Ha3HAYEHMS TIPUHIIMIIA
Pa3beMHOTO COCIUHEHUS ABYX 3aBOAUMBIX B OJHY STYEHKY IIPOBOAHUKOB U MCIIOJIb3YET-
cs B maHessix cepun SMART uspannbsckoit komnanum RiT Technologies. Hekotopsie
MOJIEJIM 3TOM CEpUU CHAOXEHBI MOJAYIbHBIMU pa3beMaMM, KOTOPbIE TTOMIAPHO COEIMNHE-
HBI MEXIYy OO0 TT0 TOKOBEIYIIIMM JTOPOKKAM BHYTPEHHEH TMeyaTHOM 1uiatel. Takoe ke
pellieHre mpuMeHeHOo B TaHersix komrnanuu Elgadphon. OCHOBHBIM OTJIMYMEM JTaHHBIX
W3 OT aHAJIOTOB SIBJISIETCSI HAJIMYWE JOIIOJTHUTEIBHOTO TEPEKUIHOTO TTepeKIoYa-
TeJIsI, KOTOPBI TTO3BOJISIET pa30opBaTh 3TO coennHeHne. B maHHOM ciiydae pa3paboTIuKu
BOCITOJIB30BaATICH 3ampeToM ctaHgapToB CKC Ha mapasuieibHOe MOAKITIOYEHNEe KaKOTo-
60 000pyIOBaHUS K TPaKTy Meperayu CUTHajga. DTo jJeaeT HeHYXXHBIM HaJIudue Ha
3aMBIKAIOILIEM ITaphl JIEMEHTE JTOCTYITHBIX C JIMIIEBOW MAHEIN 3JIEKTPUYECKUX KOHTAK-
TOB M TIO3BOJISIET OTKA3aThCsI OT OOBIYHOM B Tesie(hOHNHU BCTAaBKM C PO3ETKOM JUTS TTapa-
JIETLHOTO TIOAKJTIOUEHMS B IMOJIb3Yy Ooyiee yIOOHOTO Ha MpaKTUKE IepekiaoJaTesis. 3a
CUYET MPUMEHEHUS 3TOTO TEXHUIECKOTO PEIlIeHUs B CIydyae TIIATETbHOTO TJIaHMPOBAHUS
KabebHOM pa3BOIKHU Ha ATalle MPOEKTUPOBAHUS MOXHO OOOMTHCH BOOOIE 6€3 KOMMY-
TallMOHHBIX IITHYPOB (IT0 KpaifHell Mepe Ha TMepBOM 3Tarle SKCIUTyaTalluu).

3.3.2.5. lpoune pa3HOBUAHOCTH KOMMYTALMOHHBIX NaHEeAeH

Kpome paccMOTpeHHBIX BBIIIIE OCHOBHBIX BUIOB KOMMYTAIIMOHHBIX TaHeJel Ha MpaK-
TUKE OIPAaHWYEHHOE MPUMEHEHUE HAXOISIT APyrue usfeavsi GyHKUMOHAIbHO aHajo-
TUYHOTO UM Ha3HAUCHUS.

ITanenu ¢ 6amyHaMu TIpeTHA3HAYCHBI JIJIST UCIIOIB30BAHUS B TEXHUIECKUX ITOMETIe-
HUSIX B CIydae OOCIyXMBaHUS OOJBIINX 0OBEMOB CETEBOIO OOOPYAOBAHMS C KOAKCH-
IBHBIM U TPUAKCUATBHBIM MHTepdeiicamy. OOBIYHO OHM BBIITyCKAIOTCSI B 16-TIOpPTO-
BOM BapuaHTe, 32-IIOPTOBbIE MOJAEIN PACIPOCTPaHEHBI CYLIECTBEHHO MeHble. B 3a-
BUCUMOCTH OT BHIa MCIIOJHEHWS Ha JIMIEBYIO CTOPOHY MOXET OBITh BBHIBEACHA KaK
po3eTKa MOIYTHHOTO pa3beMa, TaK U KOAaKCHabHAs WIN TpUaKchalbHas po3erka. 000-
pyIoBaHUE TaHHOTO KJlacca TPOM3BOAUTCS, HaripuMmep, komnanusmu Hubbell u AMP.

IMTanenu ¢ smeMeHTaMM aKTMBHOIO OOOPYIOBaHMSI HE OTHOCATCS K CTaHIAaPTHBIM
uznenusM CKC 1 mojaydwin orpaHMYeHHOE paclpocTpaHeHue B KoHIile 90-x romos.
PaboTh! B 5TO# 001aCTH MPOBOASITCS B ABYX OCHOBHBIX HaIllpaBJICHUSIX.

IlepBoe HampaBneHue TIoAAepKuBaeTcs u3pamwibckoit kommnanueit RiT Technologies
¥ OCHOBAaHO Ha NMPUMEHEHWHN B KaXIOM TOPTY MaHENIW JaTIYMKa C WHIUKATOPHBIM
SJIEMEHTOM, IpeIHA3HAYEHHBIM [UISI MOHUTOPWHTA COCTOSTHHUSI OTHAEIBHBIX TIOPTOB.
TTonpoGHO gaHHOE pelleHre paccMOTpeHo B maparpade 11.1.3.1.

Bropoe HampasieHue pa3BuBaercs KommnaHueit AMP, KoTopoil mpenjioxeHa Tak
HasblBaeMasl pacrpeneauTeabHas MylbTuMenniinas cucrema (Multimedia Distribution
System). B uucie sneMeHTOB 3TO cucteMbl pucyTcTByeT naHeab BUD. brarogaps
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HAJIMYMIO PO3€TOK MOIYIbHBIX pPa3heMOB, a TaKXXKe BHYTPEHHErO IMUPOKOIIOJIOCHOIO
YCUIUTENST ¢ MHTep@PENCcOM MOoJ KOaKCUATbHBIN Kabelbh MpUMEHEHUE 3TOM MaHeIu
TTO3BOJISIET 00ECTIEYUTh paboyre MecTa COTPYIHUKOB Tesle(OHHOM CBSI3bIO, TOJaBaTh
Ha HUX TeJIEBU3MOHHBIE TTPOTPaMMBI, YCTpanBaTh BUICOKOH(MDEPEHIIUN U MPEIOCTaB-
JIATH APYTUE BUIBI CEPBUCA, CBI3aHHBIC C Tepenadeli BUIEOCUTHAIOB.

3.3.3. UnpopmaunoHHBbIE PO3ETKHU

3.3.3.1. TpaaMUMOHHDbIE KOHCTPYKUHHN

NubopmanimoHHbIe PO3€TKM YCTaHABJIMBAIOTCS Ha paboyrX MeCTax U MpeaHa3HAuYeHbI
IIJIST TIONKITIOUeHUSI TOPU30HTAIBHOTO Kabels. DIEKTPUIeCKU MOIYJIb PO3ETKH STBJISI-
€TCSI COCTaBHOM 9aCThIO TOPU3OHTAIBHOM MOACUCTEMBI, CaMa pO3eTKa KOHCTPYKTUBHO
COCTOUT U3 KOpPITyca ¥ OJHOTO WJIM HECKOJIbKUX (MaKCUMYM 12) pO3eTOUHBIX MOIYJIei
BOCBMUKOHTAKTHBIX MOJTYJIbHBIX pazbeMoB. CornacHo cranmapty ISO/IEC 11801, onHa
nHOOpPMALIMOHHAA PO3ETKa JOJDKHA 00CIyXnuBaTh mpumepHo 10 M2 paboyeil TUIomaay
M1 00eCTIeUUTh CIEMYIONIYI0 MUHIMATbHYI0 KOH(PUTYPAITUIO PO3ETOUHBIX MOIYJIE:

e OIWH MOXYJTh KaTeTOPUU 3 WJIU BHIIIIE;

e OIWH MOIYJTh KaTETOPUU 5 WU ONTHYECKUI pa3beM.

B ciiydae npuMmeHeHUsT ABYXIIAPHBIX Kabeseil X po3eTOYHbIE MOJYJIU TOJKHBI OBITh
COOTBETCTBYIOIIMM 00pa3oM MPOMApKUPOBAHBI.

Kopnyc nHGopManmoHHO! po3eTK OOBIYHO M3TOTABIMBAETCS U3 TJIACTMACCHI U B
3aBUCUMOCTH OT CII0CO0a CBOETO KPETUICHUSI MOXET UMETh Pa3INYHYI0 KOHCTPYKITHIO.
Haubonee mmpokoe mpuMeHEeHUE HaxXOASIT KOpIlyca I KpeIUIeHUsI Ha CTeHe M Ha
JIEKOPAaTUBHOM KOpoOe, MPOJIOKEHHOM II0 CTeHe O(MUCHOTO MOMEIIeHUsI, a TakKXkKe B
HaItoJIbHO# KopoOke. OO01as kiraccudukalus KOpIycCoB WH(POPMAIIMOHHBIX PO3ETOK
npeactaBieHa Ha puc. 73. [lo aHamoruu ¢ OOBIYHBIMU OBITOBBIMU DJIEKTPUYECKUMU
po3eTKaMM Takue Kopllyca B JAajbHelleM OyjeM Ha3blBaThb BHEIIHUMU (puC. 74a) u
BHYTPeHHUMU (pHUC. 740-T)COOTBETCTBEHHO.

i Bt
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H :
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Puc. 73. BapuaHTbl KOHCTPYKTUBHOI peanu3aiuy UHHOPMAIMOHHBIX PO3ETOK

BHyTpeHHWMIT 1 BHEITHUI KOPITyca MMEIOT BechMa OJM3KYI0 KOHCTPYKIIWIO U OTIIH-
YAIOTCSl TOJBKO TEM, UTO BHEITHUU KOPITYC 3aKPHIBAET PO3ETOYHHBIN MOMIYTH CO BCEX
CTOPOH, TOTJAa KaK BHYTPEHHWII KOPITyC BHITIONHEH B BUAE JEKOPATUBHOU JIUIIEBOU
TaHeJIU M OCTAaBJSIeT OTKPBITBIM OCTAJbHYIO YacTh PO3ETOYHOIO Moayis. JAuszaitH u
3JIEMEHTBI KPEIUICHUS TTaHeIN pa3padbaThIBAIOTCS C YIETOM HAI[MOHAJIBHOIO M PEruo-
HaJIbHOTO MCHOJIb30BaHUs. Tak, HallpuMep, U3BECTHHI MTaHEIU UTAJIbsHCKOTOo, dpaH-
IIy3CKOTO, HEMEIIKOTO, CKAHIWHABCKOTO U JAPYTUX cTwiel. [laHeah oCcTaBIsIeT OTKPHI-
TOM OCTAJIGHYIO 9acTh PO3ETOYHOTO MOIYJISI, KOTOpasl 3allUIAeTCsS OT MEXaHMIECKIX
BO3IEUCTBUN U TIOTIATAHUS MBI JPYTUMU KOHCTPYKTUBHBIMU 3JIEMEHTAMM.
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Puc. 74. Paznmuunbie Buabl MHGOPMAIIMOHHBIX PO3ETOK:

a) BHEIIHSS C IPSIMOY YCTAHOBKO#; 0) BHYTPEHHSISI C IPSIMOI YCTAHOBKOI; B) BHYTPEHHSIS C
YIJIOBOM YCTAHOBKOM U BBICTYIIOM; T) BHYTPEHHSISI C YIJIOBOM YCTAHOBKOM U BBIEMKOM

IlepeyeHb OCHOBHBIX TpeOOBaHMI1, KOTOPHIM JOJIKEH YAOBIETBOPSITH KOPITYC, BKITIO-
YyaeT B ceos:

e 3CTETUYHBIN BHEIIHUU BUI;

e HaJU4YMe MecTa JUISl HaHeCeHUs] MapKUPOBKH;

e  YCTOMYMBOCTH K MEXaHWIECKUM BO3IMEUCTBUSIM P HEYMBIIIUIEHHOM 3aIeBaHUU
YacTSIMM Tejla, 000pyAOBaHUEM WJIN IPYTUMU MOCTOPOHHUMH TIpeaMeTaMu (1S
obecrieueHUsI MPOAOKUTENbHOM CITYyKObI BCE OTKPHIThIE SJIEMEHTHI CO CBOOO/I-
HBIM JIOCTYIIOM JOJIXKHBI 00JIalaTh MOBBIIIEHHONW IMMPOYHOCTHIO);

e KeJaTeJbHO, YTOOBI pa3dopka po3eToK 0e3 UCIOIb30BaHUS OTBEPTKU WIHN JIPYy-
TOr0 aHAJIOTUYHOTO MHCTPYMEHTa Oblla HEBO3MOXHON WJIM TI0 KpaiiHei Mepe
BBI3BIBAJIa OIIpeAeIeHHbIE CIOXHOCTU (3aIlldTa OT JIOOOIIBITHHIX).

st KperuieHusT KopIryca BHEIIHEH pO3eTKU TPUMEHSIOT:

e IIypyIH ¢ Ar00eeM WKW APYrue aHaJOTUYHbIEC JIEMEHTHI;

e JIBYXCTOPOHHIOIO JIMTIKYIO JIEHTY;

« kommanueir Mod-Tap 1o cienuaabHOMY 3aKa3y ITOCTaBISIOTCS KOPITyCa BHEIITHUX
WHOOPMAITMOHHBIX PO3ETOK ¢ MAarHUTHBIMM (DUKCATOpaMM IS KPEeIUIeHUST Ha
CTAJILHBIX TEPETOPOKAX U CTOJAX. AHAJIOTMYHOE pellleHne UcIonb3yeTcs Lucent
Technologies 11s1 KOPITyCOB €MKOCTBIO HE MEHEe YeThIpeX MoyJieil. B ommmuue ot
TPEIBITYIIEro BApMaHTa MATHUTHBIN (PUKCATOP BBITIOJTHEH ChEMHBIM, TIPUYEM JIJIST
KpeIIeHNsI KOPITYyCOB Ha YEThIpEe MOJYJIS MCIOJIb3YeTCsI OMUH (hUKcaTop, TOTrIa
KaK JiJISI KOPIYCOB Ha IIECTh U ABEHAIIIATh MOIYJIE — YEeThIpe.

Koprryca BHyTpeHHE! pO3eTKM YCTAaHABIMBAIOTCSI HA CBOE IITATHOE MECTO B OCHOBHOM

C TIOMOIIIBIO 3alieIoK. KperuieHre Ha BUHTAaX BCTpeYaeTCsl 3HAUMTEBHO peXe 1 TIIaBHBIM
00pa3oM B 9KpaHUPOBAHHBIX KOHCTPYKIIMSIX CO 3HAYUTETHLHO OOJIBIIE MACCOM.

J7s1 3a1MThl KOHTAKTHOTO THE3a PO3E€TOK OT IOIAafaHus B Hee MbUIM U MOCTOPOH-
HUX TIPEIMETOB IPU HETIOAKITIOUEHHOW BWJIKE OKOHEYHOTIO IITHYpa JOCTATOYHO YacTO
MPUMEHSIOT CIBVXKHBIE WJIW OTKUIHBIC MOANPYXKWHEHHBIE KPBIIIKYU, TIPUIEM TTOCIE-
HUE MOTYT OTKUABIBATHCSI KaK BBepX, TaK W BHU3. CHOBMIKHAS KPBIIIIKA SIBJISIETCS DJe-
MEHTOM KOPITyca pO3eTKH, TOT/Ia KaK OTKMIHAs KPBIIIKAa HEPEIKO MPEACTaBISIET COOOM
JIeTaJIb PO3ETOYHOM YaCTH MOAYJIBHOTO pa3beMa W WHOTJA BBIMTOJTHSIETCS B BUIE CheM-
Horo anmamnrtepa. Jyisi obOJeryeHusT OTKPBIBAHUSI KPBIIIKA OHU YacTO CHAOXAaroTCsl He-
CKOJIBKO BBICTYTAIOIIMMU 3a TabapuT KOPITyca JIATKOW B OTKUIHOM BapMaHTE WU BBIC-
TYyIIOM — B CIOBVMXKHOM UCITOJHeHUHU. [lomasisioiee GOMBITMHCTBO PO3ETOYHBIX MOIY-
Jiell UMeeT WHIVMBUIYaTbHBIC 3allIUTHBIE KPBIIIKU. Ha mpakTuKe WHOTIA BCTPEeYaloTCsl
3allIMTHBIE KPBIIIKY, 3aKPHIBAIOIIME OJHOBPEMEHHO I1apy PO3ETOK CIBOEHHOIO PO3e-
TOYHOTO MOYJISI (HEKOTOPBIE TUITBI PO3eTOK KabenbHol cucteMbl ICCS dupmbl Siemens).

KoHCeTpyKIIMM pO3eTOYHBIX MOIYJIEH Pa3inyaioTcs MO CIOCO0Y KpeIvieHUsI K HUM
KOpPITycOB MH(MOPMAIIMOHHOUN PO3ETKU U TI0 CTIOCO0Y KpeTUIeHUsI TOPU30HTAILHOTO Ka-
oenst. KoHTakTHOE THE3I0 MOIYIBHOW PO3ETKU OOBITYHO KPETUTCS C MCIOJb30BAaHUEM
IJIACTMACCOBBIX 3allleJIOK, M3pelKa BCTpeuaeTcsl Takke KpelUleHWe Ha BUHTaX 4yepes
JIMIIEBYIO METALTMYECKYIO MMaHelb WIM MPOCTO (UKCAlMs 3a CUET YCWIUS MPYKaTHsI
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JIM1IEBO JEKOPATUBHOM TIACTMACCOBOM HaKJIankoil. Bo Bcex ciyuasix, mepedrciIeHHbIX
BBIIIIe, THE30 pacliojiaraeTcs IMepIeHANKYISIpHO Kopmycy (puc. 74a u puc. 740) wimn
ToJ, yIJIoM BHM3 (puc. 74B 1 puc. 74r), ipuyeM JJiss 00ECIIeYeHUsT YIIIOBOM YCTAHOBKU
THe3[a IMPUMEHSIOT KOpITyca KaK C YIJIOBBIM BBICTYIIOM, TaK U C BBIEMKOi. YTOI ycra-
HOBKHM B IOJABJISIIOLLEM OOJIBLIMHCTBE CIIy4yaeB COCTaBisIeT 45°, MHOIAA BCTPEYAIOTCS
Ipyrvue 3HaueHusl aToro mapametpa (15°, 75° u t.1.). Cucrema ¢ BbleMKO# (puc. 74r)
MMeeT MEHbIIIME BHENTHUE rabapuThl, BADUAHT C BBICTYIIOM (pUC. 74B) €CTECTBEHHBIM
0o0pa3oM obecrieuyrBaeT O0JbIlee y1o0CTBO YTEHUSI MApKUPOBKU. OCHOBHBIE TEXHUYEC-
KU€ TIPEUMYIIeCTBA YIJIOBOI YCTAHOBKHU 3aKJIIOYAIOTCSI B CJIEAYIOIIEM:
e obecrneunBaeTcst OONBIINI paguyc U3rnda OKOHEYHOTO IIIHYpa B MECTE TTOIKITIO-
YeHUSI K po3eTKe (IIHYp OyIeT MpoBHUCaTh MPAKTUYECKU BEPTUKAIBHO). DTO CHU-
JKaeT BEPOSITHOCTh €T0 TOBPEXICHUS MOJIb30BATEIEM U YJIYUIIAeT JIEKTpUIec-
KHUe XapaKTePUCTUKU. AHAIIOTUIHOE TOJOXECHUE CIIPABEATNBO M B OTHOIICHUN
TOPU30HTAJILHOTO KabeJist B cilydae pa3BOJKHU €ro 1mo Kopobawm;

e TIpU CIyYallHBIX PBIBKAX 3a COCAMHUTEIBHBIA LIHYp 3a CUYET MEHBIIETO IUIeda

pbluara po3eTOYHbIN MOIYJb IMOABEPraeTCsl MEHBIIINM MEXaHUIECKUM HaTpy3KaM;

e nmocturaetcs 6osee 3¢ GeKTUBHAS 3alUTa THE31a PO3ETOYHOTO MOIYJS OT IOola-

JIaHWST B HETO TIBUIM U TTIOCTOPOHHUX MPEAMETOB IIPU HETOAKIIOUEHHOM IIHYPE.

B tex ciyuasix, Korga TpedyeTcs noaydeHre MHOOPMAIIMOHHBIX PO3ETOK C YIJIOBOH ycTa-
HOBKOU C BBICTYIIOM, Ha TIPAKTHKE UCIIOIB3YIOTCS JIBa Toaxona. [1epBeIif 13 HMX OCHOBaH
Ha MMPYMEHEHNH CTICIIMATM3UPOBAHHOTO MOJYJIS IJIST YIJIOBOI YCTaHOBKU (puc. 59a), KoTo-
DBl MOHTUpPYETCS B TUIOCKYIO IEKOPATUBHYIO JIMIIEBYIO MaHe)b. Bo BTOpoM ciyuyae mpume-
HSIETCSI MOJYJTb JUISI TUIOCKOM YCTAaHOBKH, a BBICTYI (DOPMUpPYETCS Ha MaHEIH.

JIOTIOIHUTEIBHO OTMETUM, 4TO MH(MOpPMalMOHHAas po3eTKa Wik (QYHKIIMOHAIBLHO
AHAJIOTUYHBIN €M SJIEMEHT C YIJIOBOM YCTAHOBKOW PO3ETOYHBIX MOIYJIEW SIBJISIIOTCS €IAH -
CTBEHHO BO3MOXXHBIMHU [IJISI IPUMEHEHUSI B HEKOTOPBIX THUITAX TOATIOIBHBIX KOPOOOK.

OcHOBHasE Macca BHYTPEHHUX MH(MOPMAllMOHHBIX PO3ETOK MMEET ONWH WIM JBa
PO3ETOYHBIX MOJYJISI, UCIIOJTHEHUSI C TPEMST MOAYJISIMU BCTPEYAIOTCS IO COCTOSIHUIO Ha
cepenuHy 1999 roma mocrarouHno penko. [Ipu 3TOM maHHBIE MOAYJINM MOTYT pacrojia-
raThcs KaK B BUJIE TPEYTOIbHIKA (po3eTKu cepuu 467 1 HopBexcKoit kommmanuu Telesafe),
Tak ¥ B oguH psn (mznenust cepun MINI-COM komnanum Panduit) B BapuanTax ¢
IPSIMON M YIJIOBOU C BBICTYIIOM YCTaHOBKOWA.

PerreHust, MO3BOJISTIONTNE BBITIOIHUTD aIANTAIINIO K KOHKPETHBIM YCJIOBHUSIM YCTAHOBKU,
pacrpocTpaHeHbl CPAaBHUTEIBHO MaJlo U MPeACTaBIeHBI AByMS BapuaHTaMu. B mepBoM u3
HUX, TIPOJABUTAEMOM Ha PBIHKE PSIOM HEMELKUX (DUPM, BEPXHSISI YACTh PO3ETKU IJISI MOH-
Taxa B KOPOO BBITIOJIHEHA MOABXKHON B BEPTUKATIBLHOM HAIPaBJI€HUU B Mpeaesnax 5,4 Mm.
Bropoe pemenue npemtaraer kommnanusi Lucent Technologies, HEKOTOpbIe PO3ETKU MO-
IYJIBHBIX Pa3beMOB KOTOPOM UMEIOT ABOMHYIO 3AllEJIKY U, B 3aBUCUMOCTY OT KOHKPETHOU
CUTYaIlX, MOTYT OBITh YCTAHOBJIEHBI B JIMIIEBYIO TUIACTUHY IIPSIMO WUJTU TIOA YIJIOM 45°.

M3BecTHBI KOHCTPYKITNMY UH(MOPMAIIMOHHBIX PO3ETOK, B KOTOPBIX IPeIyCMaTPUBAIOTCS
5JIEMEHTBI 3allUTBl CETEBOr0 OOOPYIOBAHUSI OT BBICOKOTO HAMPSIKEHUSI U UMITYJIbCHBIX
omex. [ peaymzanyy 9Toi GYHKIIMN TPUMEHSTIOT Ta30BBIe Pa3pSIHIKA U Pa3INIHEIC
JIVOMTHEIE TIETIOYKY, a TAKKe COSMUHEHNE OTAeIBbHBIX TPOBOIHIUKOB C 3emiieil gepe3 RC-
nenoyky. HexoToprle BUIBI CETEBOTO O0OPYAOBAHMS UII HOPMATIBHOTO (DYHKIIMOHUPO-
BaHUS TPeOYIOT IPUMEHEHMST HarPy30YHBIX PE3UCTOPOB, 3a3eMJISIIOILUX OTIEIbHBIE MPO-
BOTHUKM WM COSOMHSIOIINX UX MEXIY cO0OIi. YCTaHOBKA TAKUX PE3UCTOPOB Kak IIITaT-
HBIX 3JIEMEHTOB MHGMOPMAIIMOHHOM PO3ETKU MPEIYyCMOTPEHA, K TIPUMEPY, B HEKOTOPHIX
TUax MoayabHbIX BcTaBok cucteMbl NETConnect kommanuu AMP.

Topr3oHTANBHEI Kabelh MOXET Pa3BOIUTHCS HAa PO3ETOYHOM MOIYJIE Ha JIMHEiKe
paszbema tuna 110 wam Ha otneabHbIXx IDC-KOHTaKTax pasnuyHoil moaudukanuu. B
MOCJIETHEM CJIydyae KOHTAKThl 4aCTO 3aKPhIBAIOTCS TUIACTMACCOBOM KPBILIKOM, KOTOpast
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B HEKOTOPBIX KOHCTPYKIIMSIX BBITTOJIHSIET POJIb YCTAHOBOYHOTO dJIeMEHTA JUISI TIPOBOIOB.
J1s1 yBeTMueHMs 9KCIUTyaTalluOHHOM HaEXKHOCTU JOCTATOYHO YaCTO MPUMEHSIETCS 10-
TIOJTHUTEJIbHAST (DUKCAlUSI YCTAHOBJIEHHOTO B MOJYJb KaOelsl IJIACTUKOBON CTSIKKOM,
KOTOpasi BXOAWT B KOMIUIEKT ITOCTaBKM U YK€ IPOJETa B COOTBETCTBYIOIINE OTBEPCTHSI.
Hemenkoit kommanueit Datwyler npumeHsieTcst ukcaTop Ha OCHOBE KJIMHA, KOTOPBIH
BCTaBJISIETCST B CTIEIIMATIBHO TIpeTHa3HAYeHHOE IS 3TOTO THE3/I0 Ha KOpITyce.

BBon kabenst B Kopmyc BHelTHeH MHOOPMAIITMOHHOM PO3ETKU MOXET IIPOU3BOIUTHCS
c3aau, COOKY WIM CHU3Y, IUISI YErO MPeayCcMaTPpUBAIOTCS COOTBETCTBYIOIINE OTBEPCTHSI.
Jist yaydiieHusT SCTEeTUYECKUX TOKa3aTesell MPOCBET OTBEPCTUSI OOBIYHO 3aKPbIBACT
TOHKasI TIACTMAcCOBas TEPeropoaka, KOTopasi BbUTAMBIBACTCSI TIPU TTPOTSIKKE KaOes.

Pozerounsle Momaynmu IjIs1 9KpaHUPOBAHHBIX Kabeseil OTIMYaroTCsl OT HEeIKPaHUPO-
BaHHOTO BapyaHTa B OCHOBHOM HJWYUEM SKPAHUPYIOIIETO KOXyXa W IPOBOISIIEH
BCTaBKU B THE3MIO PO3ETKU IS 00ECTIEUeHUSI JIEKTPUIECKON HEMPEPHIBHOCTU IKPaHA.
KabenbHbIl 5KpaH B paHHUX KOHCTPYKUIMSIX JOCTATOYHO YACTO KPEMUICS K CIEeIUaIb-
HOMY JIETIECTKY KOXyXa OOBIYHOI HaKpyTKOW. Tak Kak Takoil BapuaHT He oOecrieunBal
TOJTHOTO KPYTrOBOTO KOHTaKTa 9KPaHOB PO3eTKU M Kabessl, TO B IMOCIeIHEE BpeMs dJe-
MEHTHI KpEeIIEHUSI BBITIOTHSIOTCSI B OCHOBHOM IO CX€M€ XOMYTa WIM 3aXK1Ma, KOTOphIe
OXBaTBIBAIOT KabesIh M 00eCTIeUNBAIOT TTOHBIN KPYTOBOY KOHTAKT. KOHCTPYKITHS KOXY-
Xa 3aBUCHUT OT BUJa Kabesi, KOTOPBIN 3aBOMUTCS Ha po3eTky. IIpu ucnonb3zoBaHUU
kabeneit S/UTP yacTo ycTaHaBIuBaeTCsl OO 9KpaHUPYIOIINI KOXYX JUIST BCEX po3e-
TOYHBIX MOyJiel. B po3eTkax, paccunTaHHBIX B OCHOBHOM Ha Kabenu S/STP, skpanu-
PYIOIIMM KOXYXOM 00513aTeJIbHO CHA0XAaeTCsl KaX/Ablii MOIyJib. MeponpusiTus 1o odec-
MEYSHUIO0 HAIEKHOTO AJIEKTPUUECKOTO KOHTAKTa ¢ METAJTM3alMeil KopIyca BUJIKHU TIPU
YCTaHOBJICHHOM KOMMYTAIlMOHHOM IITHype TOAPpOOHO pacCMOTpeHHI B Tlaparpade 3.2.2.3.

ITo cBOMM 57€KTPUYECKUM XapaKTePUCTUKAM PO3ETOYHBbIE MOAYJIU AENATCS Ha Ka-
teropu 3, 4, 5, Se u 6. [lepeueHb HOPMUPYEMBIX TTAPAMETPOB COBITAJIACT CO CITUCKOM
XapaKTePUCTUK IEKTPUICCKUX Pa3beMOB, PeTJIaMEHTHPYEMBIX CTaHIapTaMu. M3roto-
BUTEJIU HEKOTOPBIX TUIIOB PO3ETOK C ABYMSI PO3ETOYHBIMU MOIYJISIMU TOMOTHUTEIHLHO
YKa3bIBaIOT B UX TEXHUYECKUX JTaHHBIX 3HAUCHUS MEePEXOTHOTO 3aTyXaHUs MEXIy OT-
JETbHBIMU TIApaMU COCETHUX MOIYJIEH.

7151 MapKUpPOBKHU PO3ETOK UCIOIB3YIOT:

e IIBETHBIE BCTaBKU C UKOHKOM (M300paxxeHus TeaeOoHHON TpyOKM U MOHUTOpPA)
wim Haanucsimu DATA, PHONE, LAN, Voice u T.n. Takue BCTaBKM MOTYT
YCTaHABJIMBATLCA B THE3[a Ha KOPITyCe PO3ETKU WJIM PO3ETOYHOTO MOXYJS, a
TaKXKe Ha 3alUTHOW KPBIIIKE MOJYJIS;

* 3alIUTHBIE aNalTepPhl M CheMHBIC OTKUIHBIC KPBIIIKU Pa3IMIHOTO 1IBETA;

* PO3ETOYHBIC MOAYJIM C Pa3IMYHON OKPACKOM JIMIIEBOIl IMMOBEPXHOCTU (TUIIOBHIE
BeTa: OesbIii, Cephlii, YepHBIN, CUHUN, KPACHBIM 1 XKEJITHIN);

e OKOIIKY Ha KOpITyce IS HAHeCeHUsI MapKUPYIOINX 3HAKOB M YCJIOBHBIX U300-
paXkeHMi KaK C MOMOIIBI0 KJIEeBBIX STUKETOK, TaK M CMEHHBIX HAIIIUCEN;

e B KOpITycax C OOJBIIUM KOJMYECTBOM ITOPTOB (6 M 12) po3eTKH HYMEpYIOTCS
mudpamu, cOpMUPOBAHHBIMU B TIPOIIECCE M3TOTOBIICHUS;

e CHeUMaIbHbIE MAPKEPhl C JTUMKON MOIJTOXKON U COOTBETCTBYIOIIIMMU HAATIUCS -
MM WIN U300pakeHNSIMU, HaKJIenBaeMble Ha KOPITYC PO3ETKU.

HexkoTtopble KOMIIAHUY TIPEAJIATaioOT IS CBOMX MH(MOPMAIIMOHHBIX PO3ETOK BCTAB-
K1, KOTOPBIE TOCTIe YCTAHOBKU (DOPMUPYIOT THE3MO0 IIECTUKOHTAKTHOTO MOIYJIHLHOTO
pasbema. JlaHHasl BcTaBKa Hapsiy ¢ obecriedeHreM OOJIbIIEro yno0CcTBa MOAKIIOUEHUS
TeJe()OHHOTO IIHYPa MOXET CUUTAThCS TaK¥kKe CPEJCTBOM MapKUPOBKU PO3ETOK.

OOBIYHO (PUPMBI-IPOU3BOAUTENH MPEJIAraloT HECKOJIBKO BO3ZMOXKHBIX 1IBETOB KOP-
myca “”HOOPMAIIMOHHON PO3eTKH, XOTSI HauOOoJIbIliee pacIpOCTpaHeHUE TTOJTYIUIN KOP-
myca 6eJIoro IBeTa Pa3aIWYHBIX OTTEHKOB.
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3.3.3.2. PewueHun Anfl OTKPBITbIX 0pUcoB

3.3.3.2.1. Po3eTku AnA MOHTa)<a B MOAMOAbHBIX KOPO6Kax

Hna nogxmovyenust K CKC pabounx MecT, pacIioJIOXXKeHHBIX B OOJIBIINX 3ajlaX Ha 3Ha-
YUTEJIbHOM YAQJICHUU OT CTEH, IIMPOKO MPUMEHSIOTCS MOAMNOJbHBIE KOPOOKHU (TIOM-
pobHee — cM. maparpad 5.2.4.1). KoHCTpyKiusi KOpPITyCOB TaKMX KOPOOOK B 0OJIb-
IIIMHCTBE CJIy4aeB pacCUMTaHa Ha YCTAHOBKY B HUX OOBIYHBIX BHYTPEHHUX MHGpOpPMa-
IIMOHHBIX PO3E€TOK. B HEKOTOPHIX ciIydasix ¢pupMa — IIPOU3BOIUTENb KOPOOOK BBIITyCKAET
TOJIBKO KOPITYC, KOTOPBIA agalTUPYETCs O] KOHKPETHOE ITPUMEHEHNE B 3aBUCUMOC-
TH OT MECTHBIX YCJIOBUI C UCITOJIb30BAHUEM CBOMX TeXHMYECKUX cpeAcTB. [IpumeHn-
TeJIbHO K UH(MOPMAIIMOHHBIM PO3eTKaM (PYHKIIMM TAaKOTO TEXHUYECKOTO CPEACTBA BbI-
TIOJIHSIIOT TaK Ha3bIBaeMble HAIlOJIbHbIE MOAYIM (0T HeM. bodentank). [Tocnennue nipea-
CTaBJISIIOT cOOOI KOpmyc — afanrtep Holl KOpPOOKY KOHKPETHOTO MPOU3BOIUTENS, B
KOTOPYIO B 3aBOJICKMX YCJIOBUSIX YK€ YCTaHOBJIEHBI BHYTpEHHUE po3eTKU [48].

3.3.3.2.2. Posetku MUTO M KOHCOAMAAUHOHHBIX TOYEK
Ha npaxktuke dynkimm podetrok MUTO Hanbosee 9acTo BBITIOTHSIIOT MH(MOPMAIIMOHHBIE
PO3ETKU C IIECThI0O WM 12 po3eTOYHBIMU MOXYISIMHU. KOHCTPYKINSI KOPITyCOB TaKWX
PO3ETOK paccuMTaHa Ha BBOI B HUX HApSILy C OOBIMHBIMU TOPU30HTAIBHBIMU Takxke 25-
TapHBIX MATUCTPATbHBIX Kabesieil. BoIbIIMHCTBO U3IENIA paccMaTpUBAEMOM IPYIIIIBI pac-
CUMTaHbl HA OTKPBITYIO YCTAHOBKY B O(DMCHOM MOMEUIEHUU U UMEIOT COOTBETCTBYIOILILE
ACTETUYECKUE XapaKTEPUCTUKU U Nu3aitH. MIMeroTcst Takxke BApUAHTHI JUISI MOHTaXa MO
(aJIbILIIIOIOM C YIPOLICHHBIM IMA3A{HOM M, COOTBETCTBEHHO, MEHBILIEN CTOUMOCTBIO.
M3BecTHBI Takke ClIEMAIM3MPOBaHHbIC U3EMS ISl UCIIOIb30BAHMS B KAUeCTBE PO3e-
Tok MUTO. Tak, Hanpumep, komiiaHueit AMP BBIITyCKalOTCSI IIECTUTIOPTOBBIE POZETKU
Modular Distribution Box. x oTmmuuTensHO 0COOCHHOCTBIO SIBJISIETCS] HATMYUE BapuaH-
TOB Ha CXeMy pa3Bomku S68A m 568B, mpuMmeHeHVe T TTOAKITIOUSHUST TOPU30HTAITHHOTO
kabest pazbema Telco 1 HaMUMe MeCT MO, TUIACTUKOBBIE MKOHKU JIISI MAPKUPOBKY TTOPTOB.
Kommanueit Lucent Technologies BBITycKaroTCs TaK Ha3bIBaeMble 30HOBBIE pac-
TpeneIuTeIbHble KOPOOKH (zone wiring boxes), pacCuuTaHHBIE Ha BBOJ B HUX IIECTU
YeThIPEXITAPHBIX WIM OJHOro 25-mapHoro Kabejs ¢ pa3aeskoil Ha KoHtaktax 110. B
Ka4yeCTBE BBIXOJHBIX Pa3beMOB B 3aBUCMMOCTU OT BapMaHTa HCIOJb3YETCS LIECTh PO-
36TOK MOAYJBbHBIX pa3beMoB wiu tuma 110. IIItaTHbIE 37€MEHTHI KPEIUIEHUSI 3TOTO
WU3JeUs TIpeAyCMaTPUBAIOT €ro HACTEHHYIO YCTaHOBKY. B kopmyce tuna AHBI1 sTo0it
K€ KOMIIAaHWUM TIOAKIIIOUEHUE 25-TTApHOTO KabeJsl OCYIIECTBISIETCS C TIOMOUIBIO Pa3b-
eMa tumna Telco, BBIXOMHBIMU MOPTaMU CIIyXKaT IIECTh PO3ETOK MOIYJIBHBIX Pa3beMOB.
Kpome yncTo 351eKTpU4eCcKMX Ha PBIHKE HAaYMHAIOT MPEJIaraThCsl TAKXe OINTUYEC-
kue (cM. maparpad 4.3.5) 1 KOMOMHUPOBAHHBIE PO3ETKU KOHCOJIUIAIIMOHHBIX TOYEK.
B mocnenHem cityyae IpUMEHSIETCS MOIYJIbHBIA MPUHUUI MOCTPOEHUSI, MO3BOJISIIO-
LW afanTupoBaTh KOHGUTYPALIUIO U3AETUS MO KOHKPETHBIE MOTPEOHOCTH TaHHOTO
ouca Win ero 4acTu.

3.3.3.3. Po3eTku AN HacTeHHbIX TeneOHHBbIX annapaToB

CrienMaau3upoBaHHbBIE PO3ETKY ISl YCTAHOBKM HACTCHHBIX TeJIE(POHHBIX aIlllapaTOB BbI-
TIOJTHSIOTCSI C TIPSIMOM YCTAHOBKOM OJHOTO PO3ETOYHOro MOMYJIs (TUTocKast M keystone-
CXeMa MOHTaXa) 1 OTJIMYAIOTCSI HAIMYMEM Ha JIMIIEBOM MaHeJd IBYX KPYIJIBbIX TUIAaCTMAC-
COBBIX BBICTYIIOB CO IIUISIIKAMU, Ha KOTOPBIE 3a ITAaTHBIE KPETeXHbIe OTBEPCTUS HaBe-
mmBaeTcs TenxeoHHEIN ammapar. OOBIMHO TaKWe PO3eTKU COOMPAIOTCS Ha OCHOBE JIMIIE-
BOM IIACTUHBI-aJanTepa, Kylda BCTABJSIETCSI OOBIYHBIN pO3ETOYHBINA MOmy/b. Hapsity c
BOCHBMUKOHTAKTHBIMM YHUBEPCATbHBIMU MOIYJISIMU B TOM CJTy4ae MOTYT MCIOJIb30BaTh-
Csl TaKXKe IMEeCTMKOHTAKTHBIE. [IpuMepoM Takux M3IeIuil CiykaT CTaJbHBIC aaarTepbl
MX-WP-SS u MX-WP-(XX)-SS mis monyneit cepur MAX kommnaHnuu Siemon.
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3.4. OxoHeuHble WHYPbI, apanTepbl U YAAMHUTEAH

PaccmaTpuBaeMble B 3TOM paszfesie JIEMEHThl IMPUMEHSIIOTCS MPU TOIKITIOUEHUU K
CKC ceteBoro obopynoBanusi 1 GOpMaIbHO HE BXOIST B chepy NeMCTBUSI CTAaHIAPTOB
CKC. B cumy aToro aeicTByloiie HOpMaTUBHbBIE JOKYMEHTBI MOJPOOHO UX HE CIIe-
IIUOUITAPYIOT W JAIOT TOJBKO CaMble OOIIMe PEeKOMEHIAIIMM IO WX MOCTPOCHUIO U
npuMeHeHu0. HeobxoguMocTs 6osiee JeTaTbHOTO O3HAKOMIJIEHUSI C KOHCTPYKTUBHBI-
MM OCOOEHHOCTSIMU U (DYHKITMOHATBHBIMM BO3MOXKHOCTSIMU 3TUX 3JIEMEHTOB BO3HM-
KaeT Mo JIBYM IpUYMHAM:

e BO-TEPBBIX, OKOHEUHbIE IIHYDPHI, afalTepbl U YIIUHUTENN TOCTATOYHO YaCTO
BXOJSIT B CIIMCOK OOOPYIOBaHUSI, MOCTABISIEMOT0 KOMIIAHUENH — CHUCTEMHBIM
uHTerpaTopoM, Koropas peannszyetr CKC;

e BO-BTOPBIX, YIAYHBIN BEIOOP 3TUX DJIIEMEHTOB ITO3BOJISIET CYIIECTBEHHBIM 0Opa-
30M PacCUIUPUTh CIIMCOK MPUIOXEHUI, KOTOopble MOryT ucnoib3oBath CKC B
KayecTBe Cpelbl Mepefadyd CBOMX CUTHAJIOB, TO €CTh HANPSMYIO ONPEAEIISIOT
TEXHUKO-9KOHOMMUYECKYI0 9 (MEKTUBHOCTD CO3/IaBaeMOll KaOEJIbHOU CUCTEMBI.

3.4.1. OKoHeuHble WHYPbI

3.4.1.1. KoHCTpYKTHBHbIE 0CO6eHHOCTH

OkoHeuHbIe HIHYPHI MpeaHazHaueHbl i noaknoueHus K CKC pa3nuyHbIx BUAOB ce-
TEBOTO 00OPYIOBAaHUSI Ha pabOUYMX MECTaX U B KPOCCOBBIX. DTO YCTPONCTBO AE€TATHHO HE
crnenuduUIMpyercs AeictByonmMu pegakiusamu cranaaproB CKC, kortopeie dakru-
YECKU 3aJ1aI0T TOJBKO TUIl UX pa3beMa U OINPENessIIOT HEKOTOPhIEe O0IIKe OrpaHUIYeHUST
1o juiuHe. B OOJIBIIMHCTBE CIydyaeB OKOHEUHBI 1 KOMMYTAIIMOHHBII IITHYPHI C BAJIKA-
MU MOJYJbHBIX Pa3b€MOB UMEIOT OMHAKOBYIO KOHCTPYKIIUIO U, B CIydae COBMAICHMUS
IUUTMH, SBJISIIOTCSI B3aUMO3aMeHsIeMbIMU. JIJIs1 U3TOTOBJIEHUST 3TOTO JIEMEHTA MUCTIOJIb3Y-
eTCs OTPe30K KabeJssl AJIs LIHYpPOB, IO KOHIIAM KOTOPOTO YCTaHABIMBAIOTCS BOCHMU-
KOHTaKTHbIE€ BUJIKA MOAYJBHBIX pa3beMOB. Takue IIHYpbI COIIACHO CTaHAAapTaM Kijac-
cubULMPYIOTCS TIO KATETOPUSIM OT 3 10 5, Ha pbIHKE JOCTYITHBI TAaKXe IIIHYPHI KaTero-
puit 5e, 6 u 7. IIIHypbl MOTYT OBITh HEXKPAHUPOBAHHBIMU M 3KPaHUPOBAHHBIMU.
ITocnenHuie N3roTaBIMBAIOTCS U3 SKPaHUPOBAHHOTO Kabesst as mHypos (STP, S/UTP
wi S/STP) u BWIOK JIJIs1 3KpaHUPOBAHHBIX BUTHIX I1ap, OIMMCAHHBIX BHIIIIE.

B HEKOTOpPBIX CUTyalIUSIX SKPAHUPOBAHHBIE CUCTEMBI CTPOSITCS IO CXeMe C OJHO-
CTOPOHHUM 3a3€MJIEHUEM, COIIAaCHO KOTOPOM 3KpaH B3JEMEHTOB, 00pa3ylolluX To-
PU3OHTAIBHYIO TIOJCUCTEMY, COEAUHSIETCS C KOHTYPOM paboyvero (TeIeKOMMYyHUKA-
LIMOHHOTO) 3a3eMJIEHUS B KPOCCOBOM. JIJIsl peain3aiiuy TaKOi CXeMbl IIpeHa3Haue-
Hbl SKpaHUPOBAHHBIE ITHYPHI, ¥ KOTOPBIX 3KpPaH OAHON M3 BUJIOK TaJIbBAHUYECKU
pa3Bsi3aH OT 9KpaHa Kabemst. CaMa pa3Bsi3Ka MOXET OBITh BBHIITOJHEHA T10 IBYM CX€-
MaMm. CorjlacHO TepBOMl M3 HUX 2KpaH Kabesss MMeeT pa3phiB B HEMOCPEACTBEHHOM
0113 OT omHOU M3 BWIOK. st obecrieueHs: MPaBUIbHOTO MOJAKIIOUYEHUS TaKOTO
IIHypa TIpeycMaTpuBaeTCs CIielajbHasi MapKUpoBKa 3Toi BWIKM. HemocraTkom
TaKoOro MOJAXOAA SIBJISIETCSI BO3MOXHOCTh HEMPABUJIBHOTO MOAKIIOYEHUST B MPOLIEcce
9KCIUTyaTallu¥, YTO MPUBOAUT K Pe3KOMY CHUKEeHUIO 3((HEeKTUBHOCTH 3KpaHUPOBa-
Hus. s ero yctpaHeHUsI HOpBexXckoii komnaHnueit Telesafe mpenoxeH mHyp TAMa
SAFEGROUND, y KkoToporo pa3pblB 9KpaHa BBLIIIOJIHEH NMPUMEPHO B cepelinHe Ka-
Oess1, mpuueM obe YyacTU dKpaHa COeNMHEHBI KOHAEHCAaTOpOM eMKOcThio 150 HD u
NpoOUBHOI cToKOCThIO HE MeHee 230 B. Takoe pelieHne rapaHTUPYET SJIEKTpUAYEC-
KyI0 HETIPEPBIBHOCTh dKpaHa MO NMEPEeMEHHOMY TOKY OJHOBPEMEHHO C 0OecTieyeHn-
€M TaJIbBAHUYECKOU Pa3BSI3KU.
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OKOHEYHBbIE IITHYPHl MOTYT OBITH U3TOTOBJIEHBI B MPOU3BOACTBEHHBIX YCIOBUSIX Ha
CIelaJIbHOM aBTOMAaTUYECKOM WIM MOJYyaBTOMAaTUYECKOM TEXHOJOTUYECKOM 000pY-
JIOBaHWU, a TakXe HEMOCPEACTBEHHO Ha oOBneKTe B mpoilecce MoHTaxa CKC. s
M3TOTOBJICHUS IIHYpa B IOJIEBBIX YCIOBUSIX MCIOJB3YeTCs ABa Moaxona. B GOMbIIMH-
CTBE CJIydaeB MPUMEHSETCS PYYHOU OOXMMHOU MHCTpyMeHT. [lomxox BTOporo tuma
peanu3oBaH, HanmpuMep, KommnaHueit Lucent Technologies, KoTopast mpeaioxusia BUI-
ky Tuna 700AS8. DTOT 3JIeMEHT M0 KOHCTPYKIIMU MTOXOX Ha OOBIYHYIO OBITOBYIO DJIEK-
TpUYeCcKyIo BWIKY. Ee KopItyc cOCTOUT U3 ABYX MOJIOBUH U (PUKCUPYETCSI B COOPAaHHOM
COCTOSIHUM BUHTOM-CaMOpe30oM. BHYTpuU OJJHOI U3 MOJOBUH KOpIlyca B OIUH PsIJ yC-
TaHoOBNeHO BoceMb IDC-koHTakTOB. BTOpas nmosoBuHa Hapsiay ¢ GyHKUIMSIMU 3aIUT-
HOU KPBIIIKY BBHIIIOTHSIET POJIb YCTAHOBOYHOTO pabodero aiaemeHTa. [IpocTora KOHCT-
PYKIIMU U COOPKHU TOIydeHa 3a CUET JOBOJTHHO 3HAUUTEIHHOTO YXYAIIECHUS SIIEKTPHU-
YECKUX XapaKTepUCTUK: coriacHo TY MakcuMaibHasi CKOPOCTh MEPEJaBAEMOTO CUTHAIA
1O ATOU BWJIKE HE AOJXHA MpeBbluarh 10 Mout/c.

Mmuorue npousBogutenn CKC 3ampeinamoT npuMeHeHUe B CepTUPUIIUPYEMBIX CHC-
TeMax LUIHYPOB, U3TOTOBJICHHBIX HE B 3aBOACKUX YCIOBUSX. DTO OOBSICHSIETCS KaK MEHb-
el HalIeXHOCThIO TOCIEAHUX, TaK U TPYTHOCTSIMU OOECIIEYeHUS] B HUX IapaMeTpOB
Kareropuu 5 u BhIe (ocodeHHo 1o BeauumHe NEXT). IlpousBomuTenu mpemiaraioT
MPOCTENIINE OKOHEUHBIE IITHYPBI Pa3INIHON JUIMHBL. OOBIYHO UCIIONB3YETCS PSIL AUCK-
PETHBIX 3HAYEHUI C HEKOTOPBIM 1IATOM, KOTODPBIN 3aBUCUT OT ITPOU3BOIUTENSI. AMEPU-
KaHCKME KOMITAHUU OOJIbIIIE TSATOTEIOT K 1EJIOUUCIEHHBIM (DYTOBBIM 3HAYEHUSIM 3TOTO
rapaMeTpa, B cyuyae 3HAYUTEJIbHBIX O0BEMOB MOCTABOK Ha €BPOMEHCKUIT PHIHOK WX
TIPU HAXOXAEHUM MPOM3BOACTBA B EBporme vallie UCIIONb3yeTCs] METPOBBIN JUCKPET.

Kak 6pU10 OTMEYEHO BBIIIE, OKOHEYHBIE IITHYPHI C BIJIKAMU MOIYJIBHBIX Pa3beMOB
KOHCTPYKTUBHO HE OTJIMYAIOTCS OT KOMMYTAIIMOHHBIX LIHYPOB U YacCTO BBOISTCS B
cnenudukanu CKC kak s1eMeHT MOAKIIOUEeHUsT pabouynX CTaHIUI U IPYroro aHa-
JIOTUYHOTO CETeBOTO KOMIIBIOTEPHOro 00opynoBaHusl. LIIHYpHl ¢ 4eTHIPEXITO3ULIUOH-
HBIMU BUJIKaMHU JAJIS1 IOOKIIIOYEHUS TeJe(DOHHBIX allllapaToB OOBIYHO BXOIAT B KOMII-
JIEKT MX IOCTaBKU U MO3TOMY B crieldUKAINN He OTPaXXaloTCs.

B KpOCCOBBIX U almapaTHbIX OKOHEYHBIMU IITHYPAMU COCIMHSIIOTCS TIOPTHI CETEBOTO
000pyIOBaHUS ¥ KOMMYTAIIMOHHOW IaHENIW, NMPUYeM B OOJBIIMHCTBE KOHCTPYKLIUN
COCIIMTHEHNE Ha TIAHETM BHITIONMHSIETCS Ha JUIEBOM cTopoHe (puc. 76a). Ha puc. 768
TIPENICTABICHO PellleHre, KOTOPOE MOXET OBITh BHITIOTHEHO Ha HEKOTOPHIX MAHEISIX ce-
pun SMART xommnanuu RiT Technologies. Ero 0CHOBHBIM MpenMyIIIeCTBOM CUMTAETCS
«pa3rpy3ka» mnepegHeil 4acT KOMMYTAllMOHHOTO IOJII OT Kabenel COoeqMHUTEIbHBIX
LIHYPOB U YJIy4YllEHUE 3a CYET STOTO ICTETUYECKUX XapaKTePUCTUK MaHeINu U yr1obcTBa
YTEHUSI MAPKUPOBKU. DTU XK€ MPEUMYILECTBA TOCTUTAIOTCS TAKXKe B CIydae UCIIONb30-
BaHUS TaK Ha3bIBa€MBIX MOHTAXXHBIX IITHYPOB (puc. 760).

AHAJIOTMYHO KOMMYTAIIMOHHBIM ITHYPaM [UIST «PEeTYJIUPOBKU» IJTUHBI KOMMYTAIIH-
OHHBIX IITHYPOB B KPOCCOBBIX M aIMIaPATHBIX MOXET OBITH MCITOIIB30BAHO YCTPOHCTBO
Perfect Patch (cm. maparpad 3.3.1).

3.4.1.2. Pa3HOBMAHOCTH YeTbIpeXnapHbIX OKOHEUYHbIX WHYPOB

OKOHEYHBIe ITHYPHI TTOAPA3IEISIOTCS Ha MpsIMbIe, OOpallleHHbIe U CIlellhalibHbIe. B
npsAmMoOM OKOHEUYHOM IITHype MOIKJIIOUeHNE MTPOBOJIHUKOB Kabesi K KOHTAaKTaM BUJIOK
BBITIOJIHSIETCSI TAKUM OOpa3oM, YTOOBI NMPOBOAHUKHU COEIUHSUIM KOHTAKTHl BUJIKU C
oauHaKOBBIMU HoMepaMu (puc. 75a). s monkimodeHruss K CKC HEKOTOpPBIX BUIOB
CETEBOro 00OPYAOBAHUSI MOTYT MOTPeOOBATLCS 0OpaujerHbie IMHYPbl. B HUX MOJKIIO-
YeHUE MPOBOTHUKOB BO BTOPOI BUJIKE IMPOU3BOIUTCS B MOPSAKE, OOPATHOM MOPSIIKY
B IIEPBOU BUJIKE, TO €CTh IIPOBOJI C KOHTAKTa 1 MEPBOM BUJIKM COCIMHSIETCSI C KOHTAK-
TOM 3 BTOPOI BUJIKU, IIPOBOJ C KOHTAKTa 2 MEePBO BUJIKU COEAMHSIETCS C KOHTAKTOM
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6 BTOpOIT BUIKYU U T.0. (puc. 756). HeoO6XoauMocCTh MpUMeHEHUsT 00palleHHBIX OKO-
HEYHBIX IITHYpPOB BO3HMKAET JOCTATOYHO PEIKO, IJIaBHBIM 00pa3oM IIpM HETOCpea-
CTBEHHOM COEIWHEHUU IBYX pabOUYMX CTAHIIMA M JPYTUX YCTPOICTB OTHOPAHTOBOI
JIOKQJILHOI CeTH, IIOCTPOCHHOI 0€3 MCII0JIh30BaHUSI KOHIIEHTpaTopa.

o

el H A Ly -
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oo PR SRS B DS
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o

a) 0) B)

Puc. 75. Cxema coefnHEeHUSI KOHTAKTOB BUJIOK MOAYJIBHBIX PAa3beMOB PAa3IMIHBIX BUIOB
LIHYPOB:
a) mpsiMoii MIHYp; 0) oOpallleHHBI! IIHYP; B) HYJIb-MOIEMHBIN IITHYP

Haubonee yacTo MoTpeOGHOCTh B MPUMEHEHMU CHeUUAAbHbIX TITHYPOB BO3HUKAET B
cJTyJae MCITOJIb30BaHUsI 1T (POPMUPOBAHUST TOPU3OHTATILHON pa3Bonku Kadeneit S-STP
¢ BepxHeii paboueit yactoToir 600 MI't u Beire. MI3BeCTHO, 9TO JUIS TTOTyYeHUST TpeOy-
embIx xapaktepucTuk NEXT B JTUHUMSAX CBA3M Ha TaKUX KaOeJsiX MCIOJb3YIOTCS Kpaii-
HUe TIapbl KOHTAaKTOB BWJIKW MOAYJIBLHOTO pazbeMa, a MpoBOJa OCTAJIbHBIX Tap JJIsT yBe-
JIMYEHUS] TTIOMEXO03aIIUIIEHHOCTA COSTUHSIIOTCS C 3eMJIeH, TO €CTh UX HEJIb3$T UCIIOIbh30-
BaTh U1 TIepeAaur JaHHBIX. JIJIs1 TONKIIOUeHMS K TaKUM JIMHMSM anmapatypsl Ethernet,
Fast Ethernet u Token Ring Moryt ObITh KCIIOJIB30BaHBI PACCMOTPEHHBIE ajlee afamnTe-
pbl. Heckompko 6osee ynoOHOE B SKCIUTyaTalluy PEIIEHUE TIO3BOJISIIOT MTOJIyYUTh CTICII-
aJbHbIe IITHYPBI, KOTOPHIE 3a CUET BHYTPEHHETO IePeKPEIMBAHUS OTASIBHBIX ITPOBOI-
HUKOB 00€CITeUMBaIOT MOAKIIIOUeHNUE K mapaM 1-i1 u 4-if po3eTKu paboyux map MHTEp-
(eiicoB ceTeBoro oobopynoBanus (Tabiu. 44). B kauecTBe mpuMepa Ha puc. 75B U300paxeHa
pa3BoOJIKa TaK HA3bIBAEMOTO HYJIb-MOAEMHOTO IIIHYpa, MIPUMEHSIEMOTO TIPU HENoCcpe-
CTBEHHOI CBSI3M JBYX KOMITBIOTEPOB Uepe3 MOCIe0BaTeIbHbIN MOopPT. 151 6ojiee yeTKoi
MICHTUDUKAITIN TUTIOB TAKWUX IITHYPOB HAPSITy C MAapKUPYIOIINMU HAIITACSIMU TIPUME-
HSETCS OKpacKa 000JI0ueK MX Kabesneil B pa3IMYHbBIe IIBETA.

B BonokonHO-onrTryeckux noacucreMax CKC IIMPoOKO MCIONB3YIOTCS TaK Ha3bI-
BaeMble KOMOMHUPOBAaHHBIE, WJIM TMOPUIHBIE, IITHYPHI, KOTOPbIe HAa Pa3HBIX KOHIAX
CHA0XEeHbl BWIKAMU ONTUYECKUX PA3beMOB PA3IMYHBIX TUMOB. X IpuMeHeHUe 10-
3BOJISIET JIETKO COTJIACOBATH TUII IMOPTA CETEBOTO 0OOPYAOBAHUS U PO3ETKU HA KOMMY-
TaIlMOHHOM YCTpoiicTBe. F3-3a CyIIIeCTBEHHO MEHBIIIETO Pa3HOOOPa3Hs TUIIOB DJIEKT-
PUYECKUX pa3beMOB IO CPABHEHMIO C ONTHYECKMMU KOMOWHWPOBaHHBIC ITHYPHI B
anektpuueckux noacucremax CKC pacripocTpaHeHbl CYIIEeCTBEHHO MeHbIIe. Tak, B
KPOCCOBBIX U ammapaTHbIX MCIOJb3YIOTCS YIIOMSIHYThIe B maparpade 3.3.1 mIHypHI
BWIKaMM pazbeMa 110 1 MOoayJIbHOTO pazbeMa, KOTOphle Ha IIPaKTUKe MHOTAA IpUMe-
HSTIOTCS B KQ4eCTBE OKOHEYHBIX.

B rpyniry crienManbHBIX ITHYPOB BXOIST TaKKe TaK Ha3bIBaeMbIe MOMIYJBHBIE CO-
eMHUTEIbHBIE IITHYPHI, BBITyCKaeMble, HAIIpuMep, HeMenKoil kommnanueit Telegartner.
OTU U3aeIns MO3BOJISIOT pealn3oBaTh NpuHIUN cable sharing. [IIHypsl oTimuaroTcs
OT OOBIYHBIX COOTBETCTBYIOIIVMM CKpEIIMBAaHUEM Map W, B Pa3JIMYHBIX BapHaHTaXx,
paccuuTaHbl Ha OMHOBpPEMEHHYIO Iepenauy curHaioB 10Base-T (o6ojouka XeaToro
nsera) u 100Base-T (06oji0uka 3eJI€HOTO IIBETA).

Kpome cereBoro obopymoBanus Kk CKC mpuxoaurcsi MOAKIIOUATh pa3IMYHble KOHT-
POJIbHBIE U U3MEPUTEITbHBIE IPUOOPHL. J[0CTATOUHO YaCTO MPUMEHSIEMBIE 1T BBITOJTHEHUST
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3TOM OIepAIVK IITHYPHI TAKKE OTHOCSITCS K ITOIKIIACCY CIeIMabHbIX. [1epBbIii KOHell CHa0-
JKaeTCsl BUJIKOM MOJIYJILHOTO pa3beMa Wi pazbema Tuma 110, Ha BTOpoM KOHIIE TaKOTO
LITHYPa MOTYT HAXOOUTHCS OOBIYHBIE KIIEMMBI «IIOJ BUHT» VIJIH 3a3KUMBI TUTIA «KPOKOIIT».

nayper g nonkimoueHus TenedoHHbIX anmaparoB K CKC mHorma Moryt ObITh
3aKa3aHbl OTIEIbHOU CcTpoKOM. s mpumaHus O0JBIIOTO yrnoOCTBa IMOJIb30BATENIO B
Tpoliecce IKCIUTyaTalld OHW YacTO BHITTOJHSIOTCS B BUIE YIIPYToil CIIMpPaiud C IHa-
METPOM BUTKOB 0KOJio 1,5 cM. Takoit IHYp He MO3BOJISIET TOJYINUTh JIEKTPUIECCKUE
XapaKTepPUCTUKMU, HEOOXOAMMBIE JIJIsI BBICOKOCKOPOCTHBIX CUCTEM Tepelnadyu JaHHBIX,
O/IHAKO, OYEHb YI00EH B IKCIUTyaTalluM, TaK KaK 0e3 pacTSIruBarolleil Harpy3Ku ero
BUTKM CKMMAIOTCSI, M IITHYp 3aHMMaeT OYeHb MajJlo MecTa Ha pabodyeM cToJe.

3.4.1.3. MoHTa)XXHble WHYPbl UM OKOHUOBaHHbIe Kabean

DNEeKTPUYECKUE MOHMANCHbIE WHYPbI, B OTIININE OT ONTUYECKUX, SIBJISIIOTCS B OCHOB-
HOM KOMMYTAIIlMOHHBIMU U3JEIUSIMU CIIEMATBLHOTO BUIA U TIPEACTABISIOT COOOM OT-
pe3ok Kabesst IUisl IIHYPOB C BWIKOW MOIYJIBHOTO pa3beMa, KOTOpasi YCTAaHOBJIEHA
TOJIBKO Ha OMHOM M3 ero KOHIIOB. BWThIe mapbl BTOPOTO HEOKOHIIOBAHHOTO KOHIIA
Pa3BOISTCS Ha KOHTaKTax pazbema Ttuma 110 wim MomyibHOro pazbeMa KOMMYTallM-
OHHOW MaHenu. B mocnegHeM ciydae 3a cueT pa3BOAKU C 0OpaTHOW CTOPOHBI MaHEIN
MOXHO BJIBO€ YMEHBIINUTh KOJIMYECTBO Kabeseil B mepeaHeil paboueil yacTu KoMMyTa-
IIMOHHOTO TOJIsI, YTO YJIy4lllaeT KaK 3CTeTUYECKUE XapaKTEePUCTUKU TaHelel, Tak U
yI0OCTBO UTEHHMSI MapKHUPOBKU MOpTOB (puc. 766). Eme omHO# 00J1acThIO IIpUMEHE-
HUSI MOHTQXHBIX IITHYPOB, TOIYJISIPHOCTh KOTOPO# OBICTPO pacTeT B IMOCJEIHEE Bpe-
Msl, SIBJISIETCSI COEIUHEHE KOMMYTAITMOHHBIX TTaHEIe KOHCOMUIAIMOHHBIX TOUYEK OT-
KpHITOTO ouca ¢ MHPOPMALIMOHHBIMU PO3ETKAMM.
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Puc. 76. BapuanTs noaxkirroueHust cereBoro obopymnoBanust K CKC:
a) ¢ ITOMOIIBI0 OKOHEYHOTO LIHYPa;
6) C TIOMOIIbIO MOHTAXXHOTO IIIHypa K MaHeJ ¢ MOAYJIbHBIMU Pa3beMaMu;
B) ¢ ToMoIIblo oKoHeuHoro 1mHypa u maHeau SMART kommnanuu RiT Technologies

H3BecTHBIE 00pa3Ibl MOHTAXXKHBIX IITHYPOB BHIITYCKAIOTCSI B OCHOBHOM B HEKpaHM-
POBaHHOM BapUaHTE, JIEKTPUICCKUE XapaKTePUCTUKHM TTO3BOJISIIOT UCIIOIb30BaTh UX B
COCTaBe JIMHUI Kateropun 5. MoHTaXXHbIEC IITHYPHI HA OCHOBE KPaHMPOBAHHOTO Ka-
OeJIsT pacIpoCTpaHeHbI CYIIECTBEHHO MEHbBIIIE (B KaUeCTBe MpUMepa YKaxXeM M3IeIust
cepun 9KE020XX Hemenkoit kommanuu Kerpen), ogHako 3a CUET 3KpaHUPOBAHUS
MOTYT paboTaTh Ha YacTOTax, CYIEeCTBEHHO mpeBbiinamnmx 100 MTI.

MoHTaXXHBIE IITHYPHI UMEIOT HECKOJIBKO MEHBIIIYIO0 CTOUMOCTB 10 CPABHEHHIO C KOM-
MYTAIlMOHHBIMU, OJHAKO WX IPUMEHEHHUE JOCTATOYHO XKECTKO 3a/JaeT KOH(MUTYpaInio
000pyI0BaHMSI, MOHTHUPYEMOTO B KPOCCOBOI. 3aMeHa OJHOTO MOHTaXXHOTO IITHypa Ha
JIPYTOii C OTJIMYHOM OT MEPBOTO JJIMHOM TpeOyeT JoCTyma K 3aHeil TIOBEPXHOCTH ITaHe-
JIX ¢ MOIYTBbHBIMU pa3beMaMHM, YTO He BCerna YIOOHO MU Take BO3MOXHO. YKa3aHHBIC
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00CTOATETECTBA MIPUBOIST K TOMY, YTO MOHTAXKHBIE IITHYPHI BHIITyCKAET TOCTATOYHO OT-
paHuyYeHHas1 Tpynmna ¢upM — mpousBoautesieit obopynosanust misi CKC (Hanmpumep,
Lucent Technologies u RiT Technologies), a caMmo TexHMYeCKOe pellieHue, OCHOBAHHOE
Ha WX IPUMEHEHUM, He TOJNYIWIO IIUPOKOTo pacrpocTpaHeHus. Kpome MOHTaXXKHBIX
IIIHYPOB C BUJIKOU MOIyJIbHOTO pa3dbeMma kKomnaHueit Lucent Technologies npemnaraercs
TakkKe MOHTaXHBII 1IHYp ¢ BWwiKoi pazbema MIC cuctembr Token Ring.

Erte omHOU 00J7acThIO IPUMEHEHVS MOHTAXHBIX IITHYPOB SIBIISIETCST U3TOTOBJICHUE
W3 HUX KOMOWHMPOBAHHBIX COCTUHUTEIHHBIX ITHYPOB TpebyeMoro Buma. Heobxomu-
MOCTb B 3TOM BO3HUKAeT B TOM ciydae, eciu ocHOBO# ompenenaeHHoit CKC ciyxur
pa3beM OTVIMYHOTO OT MOIYJIBHOTO THIIA.

[IprMeHeHNE MOHTaXHOTO IIIHypa HEMOCPEICTBEHHO [UISI OKOHIIEBAHUSI TOPU30H-
TAJIBHBIX KaOeJIell B 3JIEKTPUYECKUX MTOJICHCTEMAaX COIIPOBOXIACTCS MOSIBIICHUEM B TPAKTe
nepeAaydl CUTHaJIa JOMOJHUTEIbHOTO COEAVMHEHMSI, UTO He NOIyCKaeTcs IeHCTBYIO-
IIUMU PeIaKIASIMU CTaHAapToB. KpoMe TOro, yCTaHOBKA pazbeMa Ha JICKTPUICeCKUN
Kabesb SIBJSIETCS TEXHUYECKU CYLIECTBEHHO OoJsiee MpOCTON MPOLEeAypoit MO CpaBHe-
HUIO C ONTUYECKUMU KabeasiMu. I103TOMy MOHTaXXHBIE LITHYPHl B CBOEM KJIaccHYec-
KOM BapHaHTe MCIOJIb3YIOTCS Ha MPAKTUKE OYCHb PEIKO U B OCHOBHOM JJISI peIIeHUS
crnenuduyeckux 3amad. Tak, Hanpumep, dupma Telesafe BbITycKaeT Tak Ha3bIBaeMbIi
WTP pig-tail. JlaHHBII TPOAYKT MPENCTABISIET COOON KOPOTKUIA Pa3BETBUTENIbHBIN IIIHYD,
yCTaHABIMBAaeMbIN BHYTPU HACTCHHON PO3ETKU W TIPeTHA3SHAUYCHHBIN TSI peaTn3aiinm
mpuHIHATA cable sharing. OH paboTaeTr Ha wactoTax 10 862 MI'TT 1 mMeeT BCTpOCHHBIN
0anyH Ui THepexola Ha KOaKCHaJIbHBIN pa3beM. [lonkioyeHrne K TOPU30HTAIBHOMY
kabemo S/STP BeimosnHsieTcst yepes paszbeM Tuima CMG.

B cucremax onTUYeCKOU CBSI3U IOCTATOYHO LIMPOKOE PACIPOCTpaHEHUE TOIYyYMITN
TaK Ha3bIBaeMbIe MIPETePMUHUPOBaHHBIE COOpKU (cM. maparpad 4.4.2), KOTopble TIpe/I-
CTaBJISIIOT CO0O0I OTpe30K Kabesst OOJbIeil TN MEHBIIEH [UIMHBI C YCTAHOBJICHHBIMUA
Ha ero KOHIIaX BIWJIKaMU pa3beMoB. DYHKIIMOHATHHBEIMEA aHAJIOTAMU TaKOW COOpKHU
IUTs TocTpoeHus: annekTpudeckux nopcucreM CKC gBISIIOTCS Tak Ha3bIBaeMbIe OKOH-
yosanunvle kabeau (connectorized cables). Dro mM3menue yaile BCETo IPEACTABISIET CO-
0ol 25-mapHBIil Kabenp KaTeropuu 5, Ha KOHIIAX KOTOPOTO YCTAHOBJIEHBI Pa3beMbl
Telco. B kavyecTBe mpumepa mojobHoro Kabesnst ykaxeM manenusi cepuun CCS525PP
xommanuu Lucent Technologies. OKOHLIOBaHHBIE YETBIpEXIIAPHBIE Kabeau BcTpeda-
IOTCSI 3HAYUTENHFHO peXe M TOJNBKO B TeX CIyJasX, KOTJa B KAa4eCTBE OCHOBHI IS
naHHOU KoHKpeTHOH peamm3anmy CKC cryXuT KOMMYyTaIlMOHHAS TTaHETh MOIYJIBHO-
ro tuna. B nannoit curyanuu npoussogutenas CKC mpepiaraer 1moyib30BaTeIsiM orpe-
JIeJIEHHBIIT HaOOp CTPOUTENbHBIX AJIUH Kabeneit BIUIOTh 10 90-MmeTpoBoro. [Ipumepom
TIOIX0/1a IIOI0OHOTO TUIIA MOXET CIYXUTh KabenbHast cuctemMa ICCS xommanuu Siemens.

3.4.1.4. Kom6MHMpOBaHHbIE U MHOronapHbie OKOHEYHbI€e WHYPbI

B nporiecce akcrryaraiuun CKC nocTaToyHO MUPOKO MPUMEHSIOTCS KOMOMHUPOBAH-
Hbl€ 1 MHOTOTIApHbIE OKOHEUYHbBIE ITHYPhl. B KOMOMHUPOBAaHHOM IITHYpE B 3aBUCHUMO-
CTU OT NPWJIOXEHUS Ha BTOPOM KOHIIE IIIHypa MOXET OBITh YCTAHOBJIEH, HAI[pUMED,
15-koHTakTHBI padbeM DB-15, 25-koHTakTHBEIT DB-25 MM HECKOJIBKO pa3beMOB
IITBIPEKOBOTO TUMAa. CXeMbl pa3BOAKHM IMPOBOJIHUKOB Ha BTOPOM KOHIIE OKOHEYHOTO
IIHYpa TaKXe 3aBUCIT OT KOHKPETHOTO TPUJIOKEHMSI.

Hau6Gonee yacTo BcTpevaronuiicsi Ha MPaKTUKE MHOTOMAPHBINA ITHYp MMEeT CTaH-
naptHyo jumuHy 10 3,05 m (10 ¢yroB) u pazweMsl Telco (RJ-71). Kommyranmonnas
YacTh 3TOTO COEAVHUTEINSI peaii30BaHa Ha OCHOBE JBYX IOJIOC O 25 KOHTaKTOB Ha
Kaxioil. Buiika 1 po3eTka pazbeMa UMEIOT MPAKTUYECKW OJMHAKOBBIE KOHCTPYKIIMU U
MaccorabapuTHBIE ITOKa3aTeJIM U MOTYT OBITh 6€3 0COOBIX 3aTPYIHEHUII CMOHTHUPOBAHBI
Ha MHOTomnapHOM Kabeie. PaHee 3T pa3beMbl UMEIM KaTerOPHUIO He BEIIIE TpeThell. B
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TocJieHee BpeMsl psil ITpousBonuteneit, Hampumep Lucent Technologies u AMP, Hana-
JIAJIY BBITYCK pa3beMoB Telco, 0TBeYaroImX o CBOMM ITapaMeTpaM Kateropuu 5. Pazbem
Telco ycTanaBmuBaeTCs Ha OMHOM WJIM 000MX KOHIaX Kabesst. KabGens ¢ omHUM pa3be-
MOM BTOPBIM CBOMM KOHIIOM pa3Boautcs Ha IDC-KoHTakTax KOMMYTallMOHHOTO 000-
pyAoBaHUS B KpOocCcOBbIX. OKOHEUHBIN IITHYP € BWIKOW WJIX pO3eTKOU pazbema Telco Ha
0boux KOHIax 4yacto ucrnoibidyercs i noakimoueHus: YATC k CKC.

WMHTepecHOlT 0COOEHHOCTHIO IITHYPOB pacCMaTpUBAEMOTO BUJA SIBJISTIOTCS TO, YTO
Ha CETOAHSIIHUNA JACHb OHU SIBJISIIOTCSI €IMHCTBEHHBIM B3JIEKTPUUYECKUM KOMMYTAIU-
OHHBIM U3/IEJIMEM MACCOBOTO IMPUMEHEHMsI, KOHTAKTHBIC 3JIEMEHTHI pa3beMa KOTOPO-
To B HepabodyeM COCTOSTHUM JOJDKHBI 00s13aTeTbHO 3aKPhIBAThCS 3AIIUTHBIMU KOJIIIAd-
KamMu (OOBIYHO CHMHUM IJISI PO3ETKU M KPaCHBINM IIJISI BIIKU).

PasBeTBUTENBHBIN IITHYDP, WIX IITHYP THUTIA

«rugpa» (hydra) (puc. 77) mpuMeHsieTcs TIpu

HEO0OXOIUMOCTH TTOAKIIOYEHUSI MHOTOITOPTO-

BOTO 00OPYIOBAaHUS K MOIYJIBbHBIM TTaHEJISIM.

IIpencrasisier coboit 50-KOHTAKTHYIO BWJIKY

WIM PO3eTKy pazbeMa Telco, Ha KOTopymo 3a-

BElIEHO IIEeCThb YeTHIpEXIMapHBIX Kabeneil ¢

BUJIKAMU MOJYJIBHBIX Pa3beMOB Ha JPyroMm

KOHIIe. MI3BeCTHBI TaKKe IITHYPHI pacCMaTpH-

BaeMOro BUJa C BOChMbIO, 12 u maxe c 24

IMEeCTUKOHTAKTHBIMU BUJKAMU MOJAYJIbHBIX

pa3beMOB, UTO TTO3BOJISIET B Mpeiesie BhITIOJ-

HSTh TpeOyeMble MOAKITIOUEHUS] KaxXI0l OT-

JIEJIbHO B3SITOM ITapbhl MHOTOITAPHOTO Kabes.

Brlimmyckaembie TpOMBIIIITIEHHOCTHIO 00OpasIIbl

Puc. 77. lllnyp Tuna «ruapa» WU3NENIA 3TOTO TUIA OOECIIEYMBAIOT BJIEKT-

pUYECKUE XapaKTepUCTUKM Kateropuu 3. OHu

MoryT usrorabauBaThesl u3 Kabeneit UTP u S/UTP. OcHoBHast Macca pa3BeTBUTEb-

HBIX IITHYPOB BBIITYCKaeTCsl Ha 6a3e HeAKpaHUPOBAHHOTO Kabess. B KkabeabHyI0 cUCTe-

My Mod-Tap BXomsT pa3BeTBUTENIbHBIC IMHYPHI 23A-212-816 u 23A-208-811, mpen-
Ha3HaYeHHBIE IS TTOAKITIOUCHUS K SKpaHUPOBAaHHOMY 25-TITapHOMY KabeJo.

3.4.2. ApanTtepbl
Apanitepbl, Kak U OKOHEUYHbBIE IITHYpPHI, He SBISIIOTCA cocTtaBHOU vacThio CKC u wuc-
TOJIB3YIOTCSl UISl TIOJKJIIOUEHUsT ceTeBOTo obopyaoBaHus. CoriacHo crannapty TIA/
EIA-568-A, B 3Ty Tpynmy OOBETUHSIIOTCS 3JIEMEHTHI, BBITONTHSIONIAE IO MEHBIICH
Mepe OJIHY M3 MEePEUUCICHHbIX HUXe QYHKITUIA:
e  TOIKITIOYAIOT APYT K APYTY pa3beMbl HECOBMECTUMBIX Pa3MepOB WJIU TUIIOB (Tie-
PEXOIHUK);
*  H3MEHSIOT CXeMY Pa3BOIKU MPOBOIHUKOB,;
e pacmpenessiioT OJUH MHOTOTIApHBIN Kabelb Ha HECKOJIBKO Kabeneil ¢ MEHbIIUM
YUCIOM Tap (pa3BeTBUTEND);
e COEIUHSIIOT Kabesu APYT C APYTOM.

3.4.2.1. MNepexopAHUKH

T-nepexoAHUKM TIpeHA3HAYEHBI JUISI U3MEHEHUS] CXEMBbl MOAKIIIOUEHUS MOIYJIbHOTO
pasbema, Harmpumep ¢ T568A Ha USOC. D10T 951eMEHT OOBIYHO COCTOUT U3 KOPOTKOTO
oTpe3Ka Kabejisi ¢ yCTaHOBJIEHHOW Ha HeM BOCBMUKOHTAKTHOUW BMJIKOW MOIYJIBHOTO
pa3beMa 1 KopItyca ¢ OJHOW MOIYJIbHOI po3eTKoil. M3BeCTHHBI TaKXe «KECTKHEe» Ba-
PUMAaHTHI B BUJIE BCTABKU THUIIA «BWJIKA-pO3eTKa». BHYTpU KopIryca BBHIIIOJIHEHBI TPEOY-
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€eMble B3aMMHBbIE TTOIKIIOUEHUS] KOHTAKTOB BWIKU U PO3ETKU. T-TepexomHuKu obec-
TEYMBAIOT MPOITYCKHYIO CITOCOOHOCTH ccTeMbl He Boilie 10 MowuT/c. B kauecTBe mipu-
Mepa YCTPOMCTB 3TOro TUIa OTMeTUM u3neius cepun 950 kommanuu Hubbell.

ITepexomnnku ¢ MOAYJbHbIX pa3beMoB Ha uHTepdeiic RS-232 u RS/6000 (uHOTIA
Ha3bIBaeMbIe MOAYJIBHBIMU aaliTepaMy) UCTIONB3YIOTCS B ClIydae HEOOXOIMMOCTHU TTO/I-
kmoueHus: K nHGopMmaunoHHbIM po3eTkaM CKC ycTpoiicTB, nMmeroniux pazbemsl DB09,
DB15 wim DB25 untepdeiica RS-232 (V.24). OHu npeacTaBisiioT coboil KopIiryc, Ha
KOTOPOM CMOHTUPOBAHBI BWIKA WIX PO3ETKA OJHOTO U3 MEPEUMCICHHBIX BBIIIE Pa3b-
emoB cepuu DB u mHbopmanimonHass MomyibHasi po3eTka. BeimyckaloTcst Kak sKpa-
HUPOBAHHBIN, TAK U HEIKPAHUPOBAHHBINA BAPUAHTHI 3TOrO YCTPOUCTBA.

JlocTaToOuyHO 4acTo MEepeXoIHUK paccMaTpUBAEMOTO BUIA MOXET ObITh CKOH(MUTYPH-
POBaH IT0JIH30BATEIEM CAMOCTOSITEIHHO IO/l CBOM KOHKPETHBIE TTOTPEOHOCTH HETIOCPeI-
CTBEHHO Ha 00beKTe MOHTaxa. [IJis1 BBIOJHEHMSI 9TOM OoNepalliy IIThIPEBble KOHTAKTHI
Jutst pa3beMoB DB coeirtHEHBI ¢ KOHTaKTaMU PO3ETKUA MOAYJIBHOTO pa3beMa KOPOTKUMU
TMPOBOJHUKAMHU, TTO3BOJISIIOIIIMMYU TIEPEHOCUTD 3TH KOHTAKTHI U3 OJHOTO THE3[a pa3beMa
DB B apyroe. 1151 HyMepaliuu KOHTAaKTOB MCIIOJIb30BaHa 1IBETOBAsI KOAUPOBKA 000J10-
YeK COeAMHUTENbHBIX TPOBOTHUKOB. [Ipoltecc yCTaHOBKY U MEPEKITIOYEHUST HECKOIBKO
obyeryaercs B ciiyyae MMPUMEHEHUS CIIEIUAILHOTO MHCTPYMEHTA B BHIE TOJKATEIs.

Ilepexonnuku ¢ mMoayibHbIX pa3beMoB Ha uHTepdeiic Token Ring KOHCTpYKTHUBHO
BBITIOJTHEHBI B BUJIE KOPITyca, Ha OMHOM M3 CTOPOH KOTOPOTO YCTaHOBJIEeH pazbeM MIC
cuctembl Token Ring, a Ha Apyroil — po3eTka MOAYJIbHOTO pa3beMa. Brimyckatorcs B
9KpaHUPOBAHHOM U HESKPAaHUPOBAHHOM BapuaHTax. VX IpuMeHeHUe MO3BOJISIET BbI-
TOJTHUTH TIePeXo/l OT CTaHIapTHOro mHTepdeiica ceTeBoil anmapatypsl Ethernet, Fast
Ethernet, CDDI u ATM, BBIIIOJHEHHOTO Ha PO3eTKE MOAYJIBLHOTO pa3beMa, Ha UHTep-
deiic cucremsl Token Ring u nepenaBath ux curHaiel mo 150-omHbM Kabemnsim STP,
IpUMeHsIeMbIM B KabenbHOU cucteme IBM. B cBsa3u ¢ manoit momnymisipHocThio CKC
Ha 150-oMHBIX KabeJIsIX TaKue IMepeXOTHUKN B Hallleil cTpaHe MPaKTUIeCKU He BCTpe-
4aloTCs B MHXEHEPHON IMpaKTUKe.

3.4.2.2. Pa3BeTBUTENH
Y-ananrepnl, 1BOMHUKY, crumatTephl (splitters), miam duplex couplers IPUMEHSIIOTCST JIJIST
pa3BeTBIIEHUS TIap KabeJisi, MOJKIIOYEHHBIX K KOHTaKTaM OJIHOM BMJIKY MOIYJILHOTO pas3hb-
eMa, Ha JBe (pexe TPpU WU 4eTblpe) MH(POpMaIIMOHHBIX po3eTku. OCHOBHasl Macca Y-
aJIaTrTepoB CONECPXKUT BOCBMUKOHTAKTHYIO BIJTKY MO-
IYJIGHOTO pa3beMa U KOPITyC C IBYMS MOIYJIbHBIMU
posetkamu (puc. 78). Buiika MoxXeT OBITh KECTKO
3apukcupoBaHa Ha Kopiryce (amamnrepbl 400B2 u
400K ¢upmsr Lucent Technologies) v coeaquHSITbCS
C HUM KOPOTKHMM OTPe3KOM Kabels (MOMYJIbHBIN
amanTep (upmbl Siemon). BeixomHble THe3ma Mo-
IYJIBHBIX Pa3beMOB MOTYT Pa3MeIlaThcsl KaK PSIoM
ApPYT C APYTOM, TaK U JIPYT Hax ApyroM. OCHOBHBIM
TIPEUMYIIIECTBOM ITOCIICTHETO PEIICHYSI SIBIISIETCS TO,
YTO B CJIyJae JBOHOW PO3ETKH KOPITYC aianTepa He
TePEeKPBIBAET BTOPOE THE3IO MOAYJILHOTO pa3beMa B
Hau0oJee TIOIyJISIPHBIX KOH(UTYPALUSIX C TOPU3OHTAIILHON UX opueHTanueil. B Tak Ha-
3pIBaeMoM easy flex-amantepe komranuu Reichle & De-Massari Bujika MOy IbHOTO pa3beMa
YCTaHOBJICHA Ha IIApHUPE W JOITYCKAeT MTOBOPOT B Mpeneiax 60°. DTo ITO3BOJISIET JIETKO
TTOIKJTIOYATh amanTep K po3eTKaM C YIJIOBOM YCTAaHOBKOM pa3bema.

Kaxk GbIIO OTMEUYEHO BBINIE, MMCIOTCS TAaKKe CIUHUYHBIE 00Pa3Ibl U3MEINI 3TOTO
KJ1acca ¢ OOJIBIIMM KOJTUIECTBOM PO3ETOK MOAYJIBHBIX pazbeMoB. Hampumep, Tak Ha-

Puc. 78. Y-aganrtep
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3piBaeMbIit female duplex coupler komnanuu ICC umeet Tpu pozetku. OTIiMuMe MEX-
Iy 5TUMU BapUaHTaMU aJalTepOB COCTOUT B TOM, YTO IMEPBBIN U3 HUX BKIIOYAETCS B
PO3€TKY M MCITOJIb3YeTCs 51 paboThl C TOPU3OHTATBLHBIM KabesieM, Torna Kak BTOpoi
MpeaHa3sHayeH IS BETBICHUSI COCAMHUTENBHBIX IITHYpoB. B KadecTBe Y-amamTepa c
YETHIPhMST PO3eTKAMM OTMETUM TaK Ha3bIBaeMBI OMHOIAPHBIN MOIYJBHBIN amgamnTep
(adapter for one pair modularity), obecrieunBalOINil MOAKITIOUEHNE YEThIPEX IIECTH -
TO3UILIMOHHBIX MOIYJIBHBIX BUJIOK K THE3/1y BBICOKOYACTOTHOTO pasdbema hupmel AMP
(mompobHee cM. maparpad 3.2.6.2). @akKTUIECKU TaHHOE U3JeIe BHIITONHSIET QYHK-
uu paspeTBUTeNs (cM. najee maparpad 3.4.3) u oTIMYAETCSI OT HETO HAIMYUEM WH-
TErPUPOBAHHOIO IITHYpa C BUJIKOM.

BHyTpu Kopiryca aganTtepa BHIITOJTHEHBI TpeOyeMble B3aUMHBIEC TTOAKIIOUEHMST KOH-
TaKTOB BWIKM U po3eToK. Ha npaktuke Y-amganrep Haubosiee 4aCTO UCHOJIb3YETCS IS
Pa3BETBICHUS YETHIPEXTIAPHOTO TOPU3OHTATIHLHOTO Ka0esIsi Ha IBE TPYIIIBI IO B Taphl.
DTO 0becreynBaeT BO3MOXHOCTD MOJKIIOUEHUST K OMHOMY TOPU30HTAIBHOMY Kabeo
JIBYX TeJle(pOHHBIX amlIapaToB WJIKX OJHOIO Teae(OHHOro ammapaTa U KOMIbIOTEpA C
ceTeBBIM aganTepoM Ethernet.

Y-apmanrepsl OAIEPKUBAIOT CKOPOCTh Mepeaadn nH(popMaiu He cpbiire 10 Mowut/c.

B HekoTophIX citydasx GyHKIIUU Y-agaliTepoB MOTYT BBITIOJHSITH OKOHEYHBIE PO-
3eTkU. Tak, Hampumep, B dualport modular jack cepum BRWP komnanum Hubbell
MPeayCMaTPUBAETCS JABA IECTUIIO3ULIMOHHBIX MOIYJIbHBIX THE3/1a HA MEePeIHEN MaHe-
JIA, TOTJA KaK B 3a[HEN YaCTU pacnoyiokeHo BoceMb IDC-KOHTaKTOB [UISI pa3ieiKu Ha
HUX TIPOBOAOB TOpU3OHTaIbHOTO Kabens. [lomoOGHoe pelieHWe HapyllaeT MPUHIIUAM
YHUBEPCATBHOCTUA Pa3BOIKUA M HE MOXET ObITh PEKOMEHIOBAHO JUISI IITUPOKOTO MPH-
MeHeHus. boyiee ymauHbIM MpeACTaBIsieTCs] IPUMEHEHNE MOJYIbHBIX BCTABOK CUCTE-
Mbl NetConnect koMmnanuu AMP, Tak KaKk OHU BBITIOJTHEHBI CMEHHBIMU U, B CIydyae
HEOOXOIMMOCTH, JIETKO MOXHO BOCCTAHOBUTBH TPEOYEMYIO CTAaHAAPTaMU Pa3BOIKY.

I'apmonnky (Harmonica), win multi-line-ananrep, MOXHO paccMaTpuBaTh Kak 0000-
meHue Y-aganTepa Ha cioydail MHoOromapHoro kabeis. CBoe Ha3BaHHUE STOT JIEMEHT
TTOJIYYMJI U3-3a BHEIIHETO CXOACTBA C TyOHOI rapMoHMKOi. Ero Ha3HaueHWe COCTOUT B
pPa3BeTBICHUM 25-TIApHOTO Kabess Ha HECKOJIbKO TPYIIT MPOBOJHUKOB €MKOCTBIO TIO
JIBE, TPU WU YEThIPE Taphl.

W3BecTHH JIBa OCHOBHBIX BapMaHTa KOHCTPYKTUBHOTO WCIIOJTHEHUS TapMOHUK. B
TmepBoM, 6oJjiee pacIpoCTpaHEHHOM M3 HUX BBIXOABI BOCBMUKOHTAKTHBIX MOIYJIBHBIX
pa3beMOB BEIBEICHBI Ha BUJIKY WJIM PO3ETKYy 25-TTapHOTro pasbema Telco, BO BTOpOM
BapMaHTe UCIOJIb30BAHO IIECTh YeThIpexnapHbiX JuHeek Tumna 110. KoaudyecTBo BbI-
XOIHBIX MOAYJIbHBIX PO3ETOK 3aBUCUT OT MIPUHSITON CXeMbl BeTBIeHUs. B ciydae pas-
BOJIKM TI0 IBYM MapaM YUCJIO MOIYJIbHBIX PO-
3eTOK mocturaet 12. [nsg yBenudeHus: yaoo-
CTBa JKCIUTyaTallMOHHOTO OOCIyXWBaHUS
WHOTIA Ha BBHIOOD OTHHMM IIPOU3BOAUTEIIEM
MpeJIaraloTcs BApUAHTHI TAPMOHUK C TIapai-
JIETbHON U TIEPIIEHIUKYISIPHOM TIOCKOCTHIO
MOHTaxa MOJYJIbHBIX pa3beMoB Telco. B ka-
YecTBe MpUMepa TaKOTO PEIIeHUs yKaXkeM
amanTepsl cepum 258 xommanumm Lucent

Puc. 79. TapMoHuKa Technologies.
I'apMOHMKM MOTYT OBITh BBHIIIOJTHEHHI B
BUJIE OTAEIBHOTO YCTpOHcTBa (pUc. 79) Uiy Xe KaKk MOAYJIb JUUISl yCTAHOBKYU B Pa3iny-
Hble KOPOOKU, KOpIlyca U JAPYrue aHAJOTUYHBIE JIEMEHTHI.

Kak mpaBwio, rapMOHMKM OOECIEeYMBAIOT TPOIMYCKHYIO CIIOCOOHOCTh He Oosiee

10 Mo6wut/c.
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3.4.2.3. Banynbi

Banyn (ot aurn. BALance — UNbalance — 0aaHCHBII-HeOaTaHCHBIN, TOYHEE — CUM-
METPUYHBI-HECUMMETPUYHBIN) TIPEACTABIISIET COOOM YCTPOMCTBO, TIpeTHa3HAYEHHOE
JUTST 00ECIIeYeHUST COeMMHEHMST BUTOM Taphl U KOAKCUAIBHOTO VI TBHHAKCHUAJIBLHOTO
kabenss. KpoMe coOCTBEHHO (DU3MYECKOTO TOAKIIOUEHUSI OH OCYIIECTBISIET MEePeXo]]
OT HECUMMETPUIHON CXeMBI Mepeayd K CUMMETPUYHOM U COTJIaCOBaHUE BOJHOBBIX
COIPOTUBJIEHUI Pa3IMUHBIX CPeJl Tepelayd CUTHAJIOB.

W3BecTHHI JIBe OCHOBHBIC Pa3HOBUIHOCTUA OAYHOB: KOAKCHANBHBIN M TBUHAKCHU-
anpHBI. KoakcuanpHbIe 6aTyHBI HAaN0O0JIee YaCcTO MPUMEHSIOTCS TIPU UCIIOTh30BAaHUA
kabenbHOM pa3zBoaku CKC ns nepenauu TeIeBU3MOHHBIX CUTHAJIOB U B 9TOM Clly4yae
obecrieunBaeT BBICOKUI YPOBEHDb MepeqaTOYHBIX XapaKTEePUCTUK B BECbMa IIIMPOKOM
JacTOTHOM auarma3oHe. Hampumep, 6aixyH HOpBexXCcKoit kKommanuu Telesafe B pabouem
Irara3oHe gactot oT 47 mo 862 MI mmeer motepu He Gosee 2 nb mpm ypoBHE
obpaTtHoro otpaxeHust He xyxxe —10 nb. Haubonee MaccoBoii 061acThIO MCITOJIB30BA-
HUSI TBUHAKCUAIbHBIX OQJIyHOB SIBJSIETCS cOoequHeHUe ¢ ux mnomolnbio yepes CKC
TePMUHATHLHOTO OOOPYIOBAHUS C OOJBIIUM KOMITBIOTEPOM, 3JIEKTPUUECKUN HHTEP-
deiic KOTOPOro JOCTATOYHO YACTO PeaiM30BaH Ha TBUHAKCUAJIBHOM pa3beMe.

KoakcuanbHble ¥ TBUHAKCUAJIbHbBIE OAIYHBI YacTO MMEIOT OIMHAKOBOE KOHCTPYK-
TUBHOE WCITOJIHEHME Kopiryca. [Iist ux OBICTPOl BU3yaThbHOUN MACHTU(MOWKAIINY B STHX
CIyJasix MCIOJIb3YIOT LIBETOBYIO KOOUPOBKY Kopiiyca. Tak, Hampumep, OalyHBI JUIsSt
TIOJKJTIOUEHUSI TepMUHAIOB Tumna 3270 mMeT KOpITyC KpacHOTO IiBeTa (OTCloa Ha-
3BaHME KpacHBIN OayH), TOrga Kak KOPIYC TBUHAKCUAIbHBIX KOMIIOHEHTOB JIJIsI 00-
cayxuBaHus cuctembl AS/400 okpalBaeTcsl B 3eJI€HBIN 1[BET (3€JIeHbIN OalyH).

BasyHbl [UIsT TBUHAKCHAIBHBIX Kabeseir tura 365A kommanuu Lucent Technologies
COCTOSIT M3 IBYX 3JIeMeHTOB. 365 Balun Adapter mpemHa3HaueH COOCTBEHHO [UTS TIepexoia
OT TBUHAKCHAIFHOTO Kabellst K CHMMETPIIHOMY, TOTIa KaK ycTpoicTBO 365A Terminating
Adapter obecrieurBaeT MUHUMM3ALUIO KO3(ddUIIeHTa 00paTHOTO OTPaXEHUs MPU OT-
KJTII0UeHHO# paboueit ctaHy. KOHCTPYKTUBHO TIpUOOP paccMaTpuBaeMOl IPYIIIBI MO-
XeT OBITh 0O(DOPMIIEH B BUJIE KOPITyca C MHTETPUPOBAHHBIMY B HETO AETAJISIMU MOIYJIBHO-
IO U KOAKCUAJIBLHOTO Pa3bheMOB (TaK Ha3bIBA€MbIl MUHUATIOPHBIN OalyH). Bo BTOpOM
KJIACCUYECKOM BapUaHTe OJMH WA 00a 3TUX dJeMEHTa MOHTUPYIOTCSI Ha OTpe3Kax COOT-
BETCTBYIOLLETO Kabesst OONbILIEN WX MEHbLIEH IIMHBI (HalpuMep, B OatyHe Tuma 384A
kommaauu Lucent Technologies mmHa CUMMETPUIHOTO KabeIsl COCTaBIsIeT 3,6 M).

IMonasisroniee GONBIIMHCTBO pealM3aliiii 6aTyHOB BEITIOJIHEHO B BUIE OTICIHLHOTO
HaBecHoOro ycrpoiictBa. Komnanueit AMP npousBogutcst cepusi 6ayHOB JJISI CUCTE-
Mbl NetConnect, KoTopble 0(popMIEHBI KaK MOAYJIbHASI BCTaBKa JJIsI yCTAHOBKYU B YHU-
BepCAJIbHYIO PO3€TKY WM naHedb. OCHOBHBIM MPEUMYIIIECTBOM IMOJOOHOTO peIeHUst
CUNTAETCSI PE3KOe YMEHBIIICHNE BEPOSITHOCTH MEXaHUUECKOTO MOBPEXKICHUS YCTPOi-
CTBa B IIpoIlecce TEKYIe SKCIUTyaTaluy. DTOoM Xe KOMIIaHWe# TIpeiaraeTcsi MHOTO-
mapHBI mHYp 555540 Tuma «rumpa» ¢ 16 Buikamu wim posetkaMu BNC u BcTpoeH-
HBIMM B HUX COTJIACYIOIIMMU TpaHCchOpMaTOpaMU.

CraHIapTHBII TOPU3OHTAIBHBIN Ka0esIb COAEPXKUT YEThIPE BUThIE MAphl C OYEHb XOPO-
IIUMU TIePENTATOYHBIMU XapaKTePUCTUKAMU. DTUM (PaKTOM YacTO IOJIB3YIOTCSI MHOTHE
pa3paboTunKu OATyHOB, TIpeAHa3HauYeHHBIX I ToakioueHuss K CKC pazmuyHbIx Te-
JIEBU3MOHHBIX YCTPOMCTB. Tak, HaImpuMep, U3BECTHBI OAIYHBI C IBYMS 1 TPEMsI KOAKCH-
aTbHBIMU pazbeMaMu. B mmepBoM citydae miepenaeTcsl OOBIIHBIN TEIeBU3MOHHBIN CUTHAI
W CUTHAJ 3BYKOBOTO COIPOBOXKICHUST, BO BTOPOM — CHUTHAJIBI OCHOBHBIX I[BETOB.

BanyHsl, obecnieunBaoiye nepenady TeJeBU3MOHHOIO CUTHAJIa B 6a30BOM 1moJjioce,
WHOT/Ia Ha3bIBalOTCsl BUneoanantepamu (baseband video adapter), Torna kak mpubOpHI,
MpeaHa3HaYeHHBIE 1T PabOThI ¢ MHOTOIIPOTPAMMHBIM TEJIEBU3MOHHBIM CUTHAJIOM —
IIMPOKOIIOJIOCHBIMU BHuaeoamarntepaMu (broadband video adapter).
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Boixon GasiyHa Ha BUTYIO Hapy MOXeET OBITh Oo(OpMJIEH KaK B BUIE PO3ETKU Ha
KOpIyce, Tak U B BUIE BWIKUA. Bo BTOPOM BapuaHTe U3 COOOpaXeHUil obecriedeHust
yIo0CcTBa 9KCIUTyaTallMOHHOTO OOCTYKMBaHUSI B MTOAABISIONIEM OOJBIIMHCTBE ClIyda-
€B BUJIKA YCTAHABJIMBAETCS HAa OTPE3Ke OOBIYHOIO TOPU3OHTAIBHOIO Kabest OoJblieit
VIV MEHBIIEU JIMHBI.

Kommnanus Hubbell Boimyckaer
16- 1 32-mopTOBBIC MAHENH C yC-
TaHOBJICHHBIMU Ha HUX OaJlyHAMU.
B 3aBucumocTtu OT BapuaHTa Ha

JIMLIEBYIO IMaHEb MOXET OBITh BbI-
‘—'7 BeJleHa po3eTKa KaK BOCBMUKOH-

TaKTHOI'O MOIAYJIBHOTO pa3beMa,

COAX uTpP

a) 0) TaK M KOAKCHAJIBHOTO pa3beMa
Puc. 80. Banys: tia BNC.
a) BHEUIHWI BUA; 0) MpUHLIMIIMATIbHAS cXemMa DJIEMEHTHl MOAYJIBHOIO pa3b-

eMa OajlyHa UMEIOT SKpaHUPOBaH-
HO€ WY He3KPaHMPOBAaHHOE UCTOJHeHNE. B sKpaHUpOBaHHOM BapuaHTe dKpaH dJIeK-
TPUYECKU COCAUHSICTCS C BHEIIHUM ITPOBOAHMKOM pazbeMa BNC. BrixomHbie 1mpo-
BOJHUKU COTIJIaCyIOIero TpancopMmaTopa B pO3€TKE MOIYJIHHOTO pa3beMa MOTYT
TIOJIKJTIOYAThCS K Pa3IMYHBIM KOHTaKTaM, HanboJjiee yacTo K mapam 1-2 u 4-5.
BHemHMit BU ¥ MpUHIUITMAIBHAS] CXeMa OJTHOM M3 BO3MOXHBIX peau3alnuii oay-
Ha u3o0paxeHsl Ha puc. 80.

3.4.2.4. Apyrue BHUABI apanTepoB

MonyabHblii aganTep obecTieunBaeT «IPY>KECTBEHHBIN» IS TTOJIB30BaTENsT MHTEpdeiic
P HEOOXOAMMOCTHU ITOIKIIOUeHUs] K maHenu tuma 66 m 110. KOHCTpYyKTUBHO OH
TIpeJCTaBIsIeT CO00I KOPIyC, Ha OMHOM M3 CTOPOH KOTOPOTO IPEeIyCMOTPEHO THE3IO0
MOJIYJIbHOTO pa3beMa, a Ha BTOPON — BJEMEHTHI U1 HEIIOCPEICTBEHHOTO MOAKITIOUEe-
HUS K KOHTAaKTaM 5TOi TaHen u. B ciywae mogkmoyeHus K maHeau tuma 110 Moxer
paccMaTpuBaThCs Kak aJbTepHAaTUBa KOMOMHUPOBAaHHOMY LTHYpYy. MIHOTIA OHOI hup-
MOW MpejyiaraeTcsl ABa BapuaHTa ajarnTepa — Ha TPU WM YeThIpe Mapbl CO CTOPOHBI
pasbema tuna 110 (m3penust 1110A1-3 u 1110A1-4 xommanuu Lucent Technologies).
OCHOBHO 00JIaCThIO TIPUMEHEHUS SIBJISIETCS MOIKITIOUEHUE PA3TUIHOTO U3MEPUTEITb-
HOro 00OopymoBaHUS K 6a30BBIM JWHUAM. Ilomamisioiiee OOJNBITMHCTBO amalTepoB
paccMaTprUBaeMOTro BHJIa pACCUYMTAHO Ha IMOAKIIOUYCHNE MAKCUMYM K YETHIPEM ITapaM.
Kommnanueit Siemon mnpemiaraercst ycrpoiictso tuna TAP-50, npegHasHauyeHHOE TSI
OIHOBPEMEHHOTIO ITOIKIIOUeHUs K 25 mapaM 6i0ka tuma 66. Ha BTopoii ctopoHe Mo-
JKeT YyCTaHABIMBATbCS BUJIKA WU Po3eTKa pazbeMa Telco.

N3mepureibHbIi aganTep O4eHb CXOX C MOAYJIbHBIM alalITepPOM T10 BHEIITHEMY BUIY,
KOHCTPYKTUBHOMY MCIIOJIHEHUIO U (DYHKIITMOHAIBHBIM BO3MOXHOCTSIM. OH OTIMYaeT-
Cs1 OT CBOETO aHajIora TeM, YTO YCTAHABIMBAETCS He Ha KOHTaKTHI Tuma 110 wiu 66, a
Ha pa3MbIKalollie TMepeMbIYKM CIeIMaTbHbIX BUAOB TaHenell. MoxeT cHaOXaTbCs
COrJIacyIoIIUMU HArpy304YHBIMU pe3ucTopamMu. B ciryuae pa3MbIKaHUsT KOHTPOJIUPYE-
MOTO TpakTa BapUaHThl 3TOTO ajanTepa pa3inyaloTcsl HalpaBJIeHUEM TECTUPOBAHUS
(ucrronmaeHUsI A 1 B), BO3MOXHO TakKe ITapauIeIbHOe MOAKIIOUCHIE N3MEPUTEIbHO-
ro obopynoBaHus K JuHUMU (puc. 8§1B). B mocienHeM cirydae Takoil agantep Ha3bIBaeT-
cs1 MoHUTOpHBIM. Hanbosnee mpeanoYTuTe IbHOM 001aCThI0 UCITOIb30BaHUS 000PYHA0-
BaHUS pacCMATPUBAEMBIX TUIIOB SIBJISTIOTCS KOHCOMUIAIIMOHHBIE TOYKY [46].

I-agantep. DTOT 2/IeMEHT TakKe IIMPOKO M3BECTEH I10J] Ha3BaHUEM ITPOXOJHOIO
(in-line) aganTepa 1 UCITOJAb3yeTCs ISl YBEIUYEHUS JUIMHBI KOMMYTAIIlMUOHHBIX U OKO-
HEYHBIX IITHYPOB ¢ BIJIKAMHU MOAYJIBHBIX pa3beMOB. Ero mpuMeHeHne HEU30eKHO BhI-
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3bIBa€T 3aMETHBIN POCT IEPEXOIHBIX MOMEX M OTPaXX€HHOTO CUTHaJa (YMEHBIIIEHUE
napametpoB NEXT 1 SRL) u mostomy Bo3moxkHo Tojibko B CKC, B KOTOpPBIX NUMEIOT-
CsI TOCTAaTOYHO OOJIbINIME 3aIachl MO0 TUM MapaMeTpaM.

TS A B e

Puc. 81. BapuaHThl UCTIOJTHEHUSI M3MEPUTEIIBHBIX aIallTePOB:
a) c pa3MbIKaHMEM, BapuaHT A; 0) ¢ pa3MbIKaHUEM, BapuaHT B; B) U3MepUTEIbHBIN aganTep
MOHHUTOPHOT'O THTIA

Kopmyc amantepa m3roraBamBaeTcst U3 IractMacchl. [t o0IerdeHusT 00CITyKIBaHIS
JIMHUIN IOCTAaTOYHO IIMPOKOE pacIpoCTpaHEeHUEe TOJydYusa IBETOBasi KOAUPOBKA KOpP-
myca. 'He3ma MOMYIbHBIX Pa3beMOB MOTYT PacIojaraTbCsl Kak Ha MPOTUBOIOIOXHBIX
TOPIIEBBIX TIOBEPXHOCTSIX KOpITyca (MPsSIMOiA aganTep), TaK U Ha CMEXHBIX OOKOBBIX (yT-
noBoit amanrep). [locnemHee pereHne obierdaer MPOXOXICHNE TTOBOPOTOB.

Kpatkuit mepedeHb aganTepoB paccCMaTpuBaeMOTO BHIA MMPUBOANTCS B Ta0i. S1.

BonbumncTBo npubo-
poB paccMarpuBaeMoro Tabmuma 51. [-ananrepst

Kacca pacCYUMTaHO Ha |dupma-usro- | Haumenosanue Tun Makc. ckopocTh
OIIMHOYHOE TIPUMEHEHME. | TOBUTETh nepesaun, M6uTt/c
Kanazickasgs KOMIaHUs ]fuclfml , jg}ﬁgg Tpsvoii 10
echnnologies -
UNICOM Brimyckaer  yy 555052-1 Tipsviodt 16
naHens THna PATUS- 555051-1 Vr10B0# 16
816D-RA, koropast pac- [UNICOM | ILC-US08A-XX__| lIpsvoii 100
CYMTaHA Ha YCTAHOBKY B | Hubbell BRIA4P [psamoii 16
19-110IMOBBITT KOHCT- BRIAJFS C dmanuem 16
pyKTI/IB u UMeeT 16 THE3I 1CC _ ICMMA3508DR HpﬂMOﬁ -
JUTST MOHTAXA B HIIX IIPO- Panduit MMC IIpsavoii -

XOITHBIX aJarTepoB.

Kommanug Hubbell aiist o6eryeHuss MOHTaXKa CBOMX afallTepoOB B IIaTaX, MaHEISIX
U IPYTUX aHAJIOTMYHBIX KOHCTPYKIHUSX MperycMaTpuBaeT Ha Kopiyce dhJaHel U cIie-
LIMAJIbHYIO OTAEIBHYIO KIIUIICY.

MocrtoBoii agantep (bridging adapter) IpUMEHSIIOTCSI B TeX CIIy4asiX, €CJId HECKOJIbKO
paboymrx CTAaHIIMU WM WHBIX YCTPOUCTB UCTIONB3YET JIJISI CBOEM pabOThl CXeMy MHOTOTOY-
K. DTOT TIPUOOP COAEPKUT HECKOIBKO PO3ETOK MOMYIBHBIX PA3BEMOB C 3allapajiIeIeH-
HBIMI OJTHOMMEHHBIMH KOHTAaKTaMH. B Tex ciryJasx, KorJa KOJIMIeCTBO BBIXOMHBIX PO3e-
TOK PaBHO JIByM, amanTep HasbiBaeTcsl Y-mMocToBbIM (Y-Bridge). B kauecTBe mpumepa
KJIACCHYECKOTO MOCTOBOT'O afarrepa OTMETUM YCTPOICTBO ThTa 367A xommanuu Lucent
Technologies, opueHTUPOBAHHBII HA MOMIEPKKY MOIKIIOUEHUSI CEMU PabOYMX CTAHIIUI
K xocT-Komibotepy IBM System 36/38 wim AS/400 uepes GanyH 365A (puc. 82). 13-3a
0COOEHHOCTEH MTPUMEHEHUS 3Ta PA3HOBUAHOCTD alaliTepa IMIPAKTUIECKU He BHITTOHSIETCS
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B BUJIE OTIEJIEHOTO YCTPOMCTBA, XOTSI 3TO He PEKOMEH/IYeTCsT IECTBYIOIMMU PelaKIIHsi-
MM cTaHmapToB. Ha npakTrke HanboJsiee 4acTo KOHCTPYKTUBHO Pean3yeTcsl B BUIEC BCTABKU
B PO3ETKY WJIN JIEKOPATUBHBINA KOpPOO, CHAOXKEHHBIE COOTBETCTBYIOIIEH MapKUpPOBKOii. B
TeX CIIyJasix, KOrJa amanTep BHIOTHIETCS B BUIE BHEITHETO YCTPONCTBA, BXOAHOM TOPT,
yepe3 KOTOPBIH Imporu3BoauTcst nonkimodeHne K Kademrssm CKC, MoxXeT ObITh BRIIIOJIHEH B
BHJE KaK BWIKH, TaK U PO3ETKHU.

OyHKIIUU MOCTOBOTO
ajianrepa BITIOJTHSIET TAKXKe
Tak Ha3piBaeMmass ADS-
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W3IeNe TIPeACTaBiIsIeT Co-
Ooit 19-m0iiMOBYIO MTaHEb
C IByMs HE€3aBUCUMBIMU
TpyIIaMu TI0 JEBSITh PO3e-
TOK MOMYJIbHBIX pa3heMOB B
Kaxoii. OnMH U3 pa3beMOB
BBITIOJTHSIET (PYHKIIMU TIOp-
Ta BXONa-BBIXO/a, OCTAJIb-
Puc. 82. Cxema BHYTPEHHUX COCIMHEHUII B MOCTOBOM Hble 00BEIUHEHBI B KOJIbLIE-
amanrtepe Tumna 367A BYIO CTPYKTYpY. OCOGEHHO-
CTBIO KOHCTPYKITUH PO3ETOK
MOIYJIbHBIX Pa3beMOB JTAHHOTO M3MEJIHS SIBJISIETCSl TO, YTO NP OTKJIIOYEHHON BWJIKE BbI-
TIOJTHSIETCST 3aMBbIKAaHME BHYTPEHHUX IMPOBOIHMKOB JIJISI COXpAHEHUST CTPYKTYPBI KOJIbIIA.

Tenedonnsie agantepsl. B HEKOTOPBIX cTpaHAaX NPOU3BOASTCS TeledOHHBIE annapa-
THI, COCIMHUTEIIbHBIC IITHYPHI KOTOPHIX MMEIOT BIJIKY C OTJTMIHON OT BHJIKM 6-KOHTAK-
THOTO MOIYJBHOTO pa3dbeMa KOHCTpyKiuei. s obGecrieyeHuns1 BO3MOXHOCTHU IOA-
kmoueHus: takux amnmnapaToB K CKC mnpemgHasHadeHbI TenehOHHBIE amanTepbl. DTO
U3eNre MpeacTaBisieT coboil KOpIyCc ¢ BWIKOW MOIYABHOTO pazhbeMa Ha KOPOTKOM
OTpe3Ke KabesIsl ¥ THE3I0M COOTBETCTBYIOIEH (hOPMBI ISl TTOAKITIOUEHUST BUJIKY IITHY-
pa TesecoHHOTrO anmapara. JlocTaTouHo MHUPOKasi HOMEHKIIaTypa alalTepoB paccMaT-
puBaeMoro Buja Beimyckaercss Kommanueit ITT Cannon.

Ouibtpst cpeapl. utetp cpensr (Media filter) mpencrasisier cob6oit GUIBTP HIXK-
HUX 9aCTOT C TUIIOBBIM 3HaY€HUEM I'PaHUIHOM 9acTOTHI 25 MT'IT 1 KpyTH3HOM Y4acToT-
Hol xapaktepuctuku 60 nb Ha mekamy. [IpuMeHeHUe 3TOrO MPUGOpa MO3BOJISIET CY-
1mecTBeHHO yBeanuuTh 3HaueHne NEXT 3a cueT 3¢ ¢heKTUBHOTO OIaBIeHUST BBICOKO-
YaCTOTHOTO CUTHaJIa BHE paboueil MoJockl CeTeBOU anmapaTypbl. Ero pekoMeHayeTcst
HCIIoIb30BaTh B ciaydae nepeaauu mo CKC curnanos ceteit Token Ring. Ctporo roBo-
ps, GUILTP HE SBIISIETCS amalTepoM, OJHAKO UMEET OYeHb CXOXYI0 ¢ HUM KOHCTPYK-
W10, TIPUHITATIBI TTOAKITIOYEHUS W BBITIOTHsIeMble (pyHKIuu. OH obGecIieynBaeT, B 4a-
ctHOCTH, 3¢ dekTuBHbIIN nHTepdeiic Mexay 100-omubiM kabeaeM UTP u 150-oMHBIM
pazbseMoM cucteMbl Token Ring. Mcxomabie cnenmdukanuu obopymoBaHusi Token
Ring npeanosnaranu npuMeHeHUe B KaUeCTBE CPeJbl Mepefadyrl 5KpaHUPOBAHHBIX BU-
THIX Hap tuna 1 m 2 ¢ goctatoaHo 3¢ GEeKTUBHON 3aIIATON OT BHEIIHETO MEIIAIOIIEro
3JIEKTPOMATrHUTHOTO M3JIy4eHUST M BBICOKOU CTEIIEHBIO IMOAABICHUS COOCTBEHHBIX T10-
Mex. [IpuMmeHeHne GUIbTpa Cpebl TO3BOJISIET CYIIECTBEHHO YMEHBIINTh YPOBEHbD Ia-
pa3suUTHOIrO U3JTy4YeHUs Tpu mepenade curHaioB Token Ring mo obGbruHOMY Kabesio
UTP 3a cuet JONOJHUTENIBHON CUMMETPU3AIIMY CUTHAIA HA €T0 BBIXO/E. YCTPOICTBO
obecrieynBaeT HAUOOIBINYIO 3G (PEKTUBHOCTD IS 4-MerabuTHOTrO BapuaHTa ceTu Token
Ring, B ciryyae ckopoctu mepegadr 16 MOUT/C ero mOIOXUTEIbHBINA 3(DGEKT IIPOsIB-
JIsieTcs cylllecTBeHHO cnabee [49]. Euie omHUM MOJIOXUTEIbHBIM 3(P(PEKTOM OT MpU-
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MEHEHUSI pacCMaTpUBAEMOTO YCTPOMCTBA SIBJISIETCSI YMEHBIIIEHUE YPOBHSI TIOMEXU Ha
BXOJIe TIpPUEMHUKA, TaK KaK OOMOTKa (pMJIbTpa BHITIOJHSIET (DYHKIIMM 3allvpalroiieit
KaTyIIKu.

YCTpoiicTBO KOHCTPYKTMBHO BBITIONHSIETCSI B BHMIE IUIACTMAcCOBOTO Kopiyca (c
BHEITHUM METaJUIMYECKUM KOXYXOM B SKpaHMPOBAaHHOM BapuwaHTe). Ha omHO#l u3
TOPILIEBBIX MOBEPXHOCTEN KOpIlyca yCTaHOBJIeHa po3eTka DB9, a Ha mpoTuBOIOIOX-
HOIM MOTYT pacroJiaraTbCsl THE3/I0 BOCHMUITO3UIITMOHHOTO (MHOT/IA IIECTUITO3UIIMOH-
HOTr0) MOAYJIHHOTO pa3beMa WX BBOJ IIIHYpa JIMHOU 10 8,6 M TaKXKe C INeCTH- WU
BOCBMMITO3UIIMOHHOM BWJIKOI MOIYJIBHOTO pa3beMa. B KauecTBe mpuMepa IociieaHe-
ro pemreHust orMeTuM usaenns 558280 u 558281 xommanuu AMP.

3.4.3. YAAMHUTEAH

VYnnmuuutenu (Line Extension) Beimonssiior B CKC Te xe camble QyHKIUMU, 4YTO U
OOBIYHBIE OBITOBBIEC YIJIMHUTENN B CETU CUIIOBOTO 2JIeKTponuTaHus. [IpuMeHsoTcs: B
TeX CIyYasiX, KOrga OTCYTCTBYIOT OKOHEUYHBIC ITHYPHl HEOOXOMWMON IUTMHBI, a TOMI-
KJII04yaeMoe K KaOeIbHOI CHUCTeMe CeTeBOe OOOPYIOBaHME HE TPEXbSBISIECT BRICOKHUX
TpeOOBaHUIf K IIMPUHE TIOJIOCH IMIPOIYCKAHUS TpaKTa Mepeqadyrd CUTHAA.

[TpaxkTryecku aHATIOTMIHO OBITOBBIM aHastoram yimuHuTe i CKC KOHCTPYKTUBHO MOTYT
0hOPMJISITHCS 110 IBYM Pa3IMYHbIM BapraHTaM. B iepBoM U3 HUX COeAMHUTEbHBIN IITHYD
C BUJIKOM MOJIYJBLHOTO pa3zbeMa SIBJISIETCS] COCTaBHOM 4acThio mpudopa. Ha BTopoMm KoHIie
LITHypa YCTAHABIMBAETCS KOPITYC C po3eTKoil. ObopymoBaHre TAHHOTO BH/A BBIITyCKAETCS
HeMenkoii kommanueit Deutsche Electraplan (u3menue tuma 687521860 ¢ BOCBMUTIO3UIIM-
OHHOI po3eTKoii 1 687602810 ¢ IIECTUTOZUIIMOHHOM PO3ETKOA).

Bropoit BapuaHT yIUIMHUTEISI MHOTAA Ha3bIBaeTcs pactpeneaurenaeM (distributor) u
npeAnoiaraeT NpuMeHeHue st nogkiaoueHus K po3detke CKC 00bIYHOTO OKOHEUHO-
ro 1mHypa. KOHCTpYKTMBHO 3TO YCTPONCTBO MPEACTABISIET COOON KOPITyC C ISIThIO
pO3eTKaMU MOAYJIBHBIX Pa3beMOB, OTHA U3 KOTOPBIX MCIOIb3YeTCs AL COSAUHEHUS C
posetrkoit CKC. Takum o6pa3om, pacHpeiciuTe]lb B OTIMYUE OT KJIACCUYECKOTO
VIUIMHUTENIST TIPEICTaBIsSIeT cO00if MHOTOIIOPTOBOE YCTPOUCTBO. Pacmpenenurens Mo-
XeT OBITh BBITIOJIHEH UISI OOCTYXMBaHUSI KaK OIMHAKOBBIX, TAK W PA3JIUYHBIX YCT-
poricts. [IpumMepom u3nenus nepBoro BUga MOXeT CiyXuTh distributor nmseiiapckoi
xommanuu Reichle & De-Massari, KoTopoe NnpeaHa3HAYEHO JJISI MOAKIIOYEHMST YEThI-
peX aHaJIOTOBBIX TeJe(OHHBIX amnmapaToB. B omimune ot Hero ycTpoiictBo MCS, nipea-
JlaraeMoe IBeiapckoi Kommnanueil Telena, B 3aBUCUMOCTU OT €T0 KOHCTPYKTUBHOTO
HCTIOTHEHUS MO3BOJISIET MOAKII0YaTh KaK aHAJIOrOBhIe TesleOHHEBIE amlmaparsl, Tak U
pabouuie CTaHIIMU U Ipyrvue aHaJIOTM4Hble ycTpolicTBa ceTu Ethernet.

OtMmeTuM, 4TO (YHKIIMUA OJHOMOPTOBOTO YAJUHUTENS] MOXET BBIIOJHATH TaKXe
OOBIYHBINI OKOHEUHBIN LIHYp C OJEThIM Ha Hero I[-agantepom (cM. maparpad 3.4.2.4).

3.5. AononnutenbHoe obopyaoBaHue
ANA NMOCTPOEHUA TPaAKTOB nmepeaaum
uidopmauun CKC

Huxe paccMaTpuBarOTCsl HEKOTOPBIE TEXHUUYECKUE PEIIeHUS, He TTOTYIMBIINE IITMPO-
Koro pacrnpocTpaHeHus B npaktuke co3gaHuss CKC u BbllTycKaeMble OrpaHUYEHHBIM
KPYroM KOMITaHU. BOJTBITMHCTBO M3 3TUX U3AEIUI (DOPMATHLHO BBIXOAUT T10 TeM WU
WHBIM TPU3HAKaM 3a 00JIaCTh JEMCTBUSI CTAHIAPTOB, OJHAKO MX NMPUMEHEHUE TTO3BO-
JISIET B OTIPEICJICHHBIX Mpeeax (4JacTo BechMa 3HAYMTEbHBIX) pacIIUPUTh (QYHKIIM-
OHaJIbHBIE BO3MOXXHOCTH KaOEJIbHOW CHCTEMBI.

161



3.5.1. KomnaekTbl ANl YCTAHOBKM KabeAbHOW cucTeMbl

JI1st OBICTPOrO pa3BepThIBAHMUS HEOOIbIINX KaOeIbHBIX cUCTeM psia Kommanuii (Mod-
Tap, Lucent Technologies, Alcatel u npyrue) BBIITyCKaeT CI€lIMa]IbHble KOMILIEKTHI
KOMITOHEHTOB M PacXOAHBIX MaTtepuaioB (Tabia. 52). Komrmekr BkiovaeT B cebst 60-
Jiee WIM MEeHee TOJHBI Habop 5J€MEHTOB, C MOMOIIbI0O KOTOPBIX MOXHO CO37aTh
Hebobiryio CKC, opreHTUPOBAaHHYIO B MEPBYIO OYEPEb HA MOJAEPKKY HYHKITMOHU-
poBanust JIBC. O6s13aTeIbHBIMU 3JIeMEHTaMU KOMILIEKTallu HaOOpOB SIBIISIIOTCSI a00-
HEHTCKHE PO3eTKM, KOMMYTAIMOHHBIE M OKOHEYHBIE IIHYPHI 3aBOACKOTO M3TOTOB-
JIEHUSI 1 KOMMYTAIIMOHHBIE TaHeNIu. DTU 3JIeMEHTHl MOTYT IOMOJHSITHCS Kabeiem,
MOHTaXXHBIM IIKa(hOM, TECTUPYIOLIUM O0OPYIOBAaHUEM, UHCTPYMEHTOM JIJISI MOHTaXa
u 1.1. IToMo11Ib 1TOIB30BaTENIO IPU YCTAHOBKE OKa3bIBaeT MOAPOOHASI MHCTPYKIIUS 10
MOHTaxy U gaxe Buneokacceta (Mod-Tap). IIlpu He0OXOMUMOCTU YBEIUUYEHUS YUCIa
TIOPTOB MOXHO HCIIOJNB30BaTh HECKOJIBKO KOMIUIEKTOB JUIA X€ CIEeIMATbHBIA KOMII-
JexT pacuupenus (peumenne Mod-Tap). Co3maBaemast KabellbHasl CCTEMa TOCTATOY-
HO 4acTo o0ecIeunBaeT XapaKTepUCTUKHU He BBIIIEe KaTeropuu 3.

Tadamua 52. KomsieKTsl 1)1 yCTAHOBKYM KaOeIbHON CUCTEMBbI

Eirpnia bawarar: | Fabeas iBoeseyisaine]  Hapopan §Eeeeca Sl Basea
TR DR AR ST e I o S Tk
5 STPRRL. S serugssasmimi e R B g
bR B S i B w R
7 ileroprodas |3 cmurapir K E,
TG, :
i 28 papin |31 S 1Y B e E{J.Ln: ki
i FAVRIRIL R
iReniv L BE TR T ) : 3
Lt :

s pacumpeHus: (pyHKIIMOHATBHBIX BO3MOXHOCTEN B COCTaB KOMIUIEKTa HEMEIKOM
koMmnaHnuu Ackermann BBeIEHBI TAaKxXe HACTEHHBIN 1iKad 1 KoHueHTpatop Ethernet. Otu
KOMILIEKTBI, Ha3bIBacMble TI0 GMPMEHHOI TepMuHOIoriu O6aHmiamu (bundle), Belmycka-
I0TCs B BapuaHTax Ha 12, 24 u 48 MOPTOB M OPMEHTUPOBAHBI B TIEPBYIO OYepeab Ha
co3aHre MHPPaCTPYKTyphl, 00ECIEUMBAIOLIEN MOAKITIOYEHUE OTACTBHBIX PAOOYMX IPYIIIT
K CepBepy, a TakKe Ha obecIieueHue 3TUX MecT TenedoHHoi cBs3bio. [locienHee rapaH-
TUPYeTCSl HAJIMYMEM B COCTaBe KOMIUIEKTA JABYXIIOPTOBBIX A00HEHTCKUX po3eTok [50].

3.5.2. CoeaAMHMTEAbHbIE MOAYAH
CoemHUTEIbHBIE MOIYJIM TIpeaHa3HAYeHBI UISI CpalllMBaHMSI IBYX KOHIIOB TOPU30H-
TaJIbHBIX Kabeneit. IX mpuMeHeHue TT03BOJISIET YITUHUTD YeThIPeXITapHbIi KaOeab Uin
CpacTUTh KOHIIBI MOBPEXIACHHOTO Kabesss 0e3 MpOKJIaaKu HOBOI'O CErMEHTa, TO €CTh
MOJyJIb UTPAET POJIb HEPA3bEMHOTO COCAUHUTENS. DTO YCTPOUCTBO MOXET UCIIOIB30-
BaTbCSI IIPU PEMOHTHBIX paboTax ISl OBICTPOrO BOCCTAHOBIECHMS CBSI3M 1 B KauyeCTBE
3JIEMEHTA JUISI OpraHu3aluu Touku repexona. CoaepXuT Kopiyc ¢ ¢pukcaTopamu st
KpeIUIeH!s cpallliBaeMbIX Kabeseil u ABa Habopa Bpe3HBIX KOHTAKTOB, KOTOpPHIE CO-
eIMHEHBI MEXIy COOOM IO TOKOBEAYIIUM JIOPOXKKAM IeYaTHOM IIaThl M1 Ha KOTOPBIX
OCYIIECTBJISIETCST pa3/ieika IMIPOBOIHUKOB Kabeeil. [t 3aluThl OT BHEIITHETO 3JICKT-
POMAarHUTHOTO U3JTyYEHUS KOPIYC MOXET UMETh BHYTPEHHUI 9KPAaHUPYIOIIUIA KOXYX.
TexHnueckoil OCHOBOW IS IPUMEHEHUSI COENUHUTENIbHBIX MOMYJIEH SIBIISIETCS BO3-
MOXHOCTh BBEIEHHUS B COCTaB TOPU3OHTAIIBHON IIPOBOAKM JOIOJIHUTEILHOIO Hepa3heM-
HOTO COEIMHUTENISI TOUKM Tepexofa Win ee aHajgora. Ha ocHOBaHUM 3TOTO TOSIBJIEHUE B
TpakTe Teperadyu COeIMHUTEILHOTO MOIYISI He TIPUBOAUT K CHIDKEHUIO €T0 KaYeCTBEH-
HBIX XapaKTepUCTUK B CMBICJIC YMEHbIIeHUsT KaTeropuu. OMHAKO TEWCTBYIOIMMU pellak-
musimu ctanpapToB CKC 3amperiaercss mpuMeHEHUE KaKUX-JIMO0 BJIEMEHTOB CpalllvBa-
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HUSI TOPU3OHTATBHBIX Kabesneit. [loaToMy u3nenusi paccMaTpMBaeMOTO BUA BBIITyCKAIOT-
Cs B OTPAaHUYEHHOM KOJIMYECTBE HEOONBIINM YUCIOM DUPM U HE MOIYYWIM ITUPOKOTO
pacripocTpaHeHus1. B KadecTBe mpumepa MmogoOHOro mpubopa ykaxkem Moayiab VM §-8
HeMmelKoil KomraHuu Telegartner, KOTOpBIA MO3BOJISIET CpalllMBaTh KaOeIM C BHEIIHUM
nurameTpoM 10 10 MM, peanm3oBaH Ha ocHOBe IDC-koHTakToB LSA-Plus ¢pupmer Krone n
cepTuUIMpoBaH 11 paboThl Ha yactorax 10 600 MI'. AHAJIOTMYHBIMUA XapaKTePUCTH-
Kamu 00J1aaeT COeIMHUTENNbHBIN Moy b THIA 4732-100 HOpBeXCcKol KommaHuu Telesafe.

3.5.3. ABTOMaTHYeCKHe KpPoccChbl

ABTOMaTHueckue Kpocchl (automatic distributors) mpeacTaBiIsiIOT COO0M YCTPOUCTBO C
HECKOJIbKUMU BXOJAMU U BBIXOJAMU, COEIUHEHNE MEXIY KOTOPHIMU YCTaHABIUBAETCS
MIpU ToJaue 3aal01ero CUTHAJa Ha YIpaBistionuii Bxoa. [IpuMeHeHne Takoro Kpocca
TTO3BOJISIET BHITIOJIHATD [42]:

e pa3zbeAUHEHUE 1ICTICH;

e TPAH3UTHOE BKIIIOUCHUE LICTICH;

*  TOIKJIIOYEHUE JAOTOJIHUTEbHOMN anmapaTyphbl;

e HM3MEpEHHE NapaMETPOB JIUHUIA;

e U3MeHeHUe KOHOUTypaluu CEeTHU.

Bce nepexiioueHust Mpou3BOASITCS Ha HGU3NUECKOM YPOBHE, TO €CTh OOECIeunBaeT-
Csl HE3aBUCUMOCTh OT MPUJIOKEHUH, B YACTHOCTU, BO3MOXHA KOMMYTallMsl CUTHAJIOB
aHAJIOTOBBIX TeJe(OHHBIX CTAHIIUI, OTIUYAIOIIUXCS BHICOKMMU HATPSLKEHUSIMU BBI-
3bIBHBIX TOKOB.

EMKoOCTBh KpoccoB MOXeT AocTUrath 49 x 98 mopToB, BpeMsl EPEKITIOYEHUST COCTaB-
qset 4,5 Mc, SJeKTpUYECKUE XapaKTePUCTUKUA COOTBETCTBYIOT TPEOOBAHUSIM KaTero-
puu 3. He3aBUCUMOCTD OT COCTOSIHUSI DJIEKTPOIUTAIOIIEH CeTU 0OecrieynBaeTcs mpu-
MEHEHHMEM B KOHCTPYKIIUM yCTPOICTBA OMCTAOUIBHBIX 2JIEKTPOMEXaHUYECKUX peJie.

ABTOMaTHYECKHME KPOCCHl HAXOISAT OrpaHUYEHHOE NMPUMEHEHUE MpPU MOCTPOECHUU
CKC ¢ 60ap1IMM KOJTMYECTBOM TeIe(MOHHBIX JUHUA. JJOCTATOYHO IIMPOKYI0O HOMEHK-
JIaTypy yCTpoicTB 3Toro Tuna cepuu FSA-Plus nmpennaraet Hemelkas Komianust Krone.

3.5.4. Cneunanu3upoBaHHoe

BOAOKOHHO-ONTHYECKOEe aKTHBHOoe obopyaoBanue ana CKC
OnTuyeckue TpakThl pa3audHbIX moacucreM CKC mmMpoKo MCIOIB3YIOTCS IS TIepe-
JIay¥ CUTHAJIOB Pa3JIMYHBIX BUJIOB BOJIOKOHHO-ONTUYECKOTO o6opynoBanus JIBC pas-
JIMYHOro HasHaueHus [4]. B manxHom maparpacde ocTaHOBUMCS TOJBKO Ha TeX BHUIAX
TaKkoro o060pya0BaHUs, KOTOPOE CO3[aBaJIOCh JIJISI IPUMEHEHMSI B OCHOBHOM B COCTaBe
CKC. O6umMu xapakTepHbIMU YepTaMU TaHHON Pa3HOBUJHOCTU aKTUBHBIX YCTPOMCTB
SIBJISTFOTCSI:

e monaepxka npuHiunma fibre to the room, corgacHO KOTOPOMY BOJIOKOHHO-OMTH-
YeCcKUil Kabeab JOBOAUTCS He M0 Kaxaoll paboueil CTaHIIMM, a TOJIBKO IO KOM-
HAaThI;

e OpHMEHTAlMsI HAa MOHTaX B JEKOPATUBHBIX KOpoOax;

* IpPUMEHEHUE CHEeIHNATbHBIX CXeMHBIX 1 KOHCTPYKTUBHBIX PEIICHU, YYUTHIBAIO-
MUX CcreupuKy YCTAaHOBKUA U (PYHKIIMOHUPOBAHUSI.

B Hacrosiiiee Bpemst CyILIECTBYET IOCTATOYHO OOIIMPHAsi HOMEHKJIaTypa IIpruOOpoB pac-
CMaTpUBAEMOro Kiacca. B OCHOBHOM OHHM pacCUMTHIBAIOTCSI Ha pabOTy B COCTaBe CETU
Ethernet, permmenust s ceteit Fast Ethernet pacipocTpaHeHBI ITOKa TOCTATOYHO Majo, OfI-
HAKO UX JIOJISI pacTeT OYeHb OBICTPhIMU TeMItaMu. HoMeHKIIaTypa TpejyiaraéMbIX YCTPOCTB
COBIMAIAET C HOMEHKJIATYPOIl OOBIYHBIX «ITOJIHOPA3MEPHBIX» MPUOOPOB U BKITIOYAET B ceOsl
TPaHCUBEPHI, PEMTUTEPHI, MPEOOPA30BATENIU CPEbl U MUKPOKOHIIEHTPATOPHI, IPUYEM Hau-
OOJIBIIYIO TOMYJISIPHOCTD MOYYWIa UMEHHO TOCTIEAHSISI PAa3HOBUIHOCTD YCTPOMCTB.
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MUKpPOKOHIIEHTPATOPHl PACCMAaTPUBAEMOTO BUIIA UMEIOT YEThIpe OOBIYHBIX 3JICKTPH-
yeckux nopra 10Base-T wiu 100Base-TX ¢ po3eTKamMu MOIYIbHBIX Pa3beMOB U OIITHYEC-
KU TIOPT JJIST CBSI3M ¢ KOMMYTAaTOPOM TN KOHIIEHTPATOPOM 0oJiee BHICOKOTO YPOBHSI.
PozeTkn 31eKTpHYeCKUX ITOPTOB B U3BECTHHIX KOHCTPYKIIUSIX YCTAHABIMBAIOTCS ¢ HAKIIO-
HOM B 45°, TOCTaTOYHO YacTO TPYHITUPYIOTCS MOMAPHO W Pa3MENIAIOTCs APYT Haf IPYroM
(Tak Ha3bIBAEMBIN BEPTUKAIBHBIN BapUaHT) WM PSIIOM APYT C APYTOM (TOPU3OHTAIILHBIM
BapuaHT). KoHIIeHTpaTop cCHAGXaeTCsST OOBIYHBIMU IIBETHBIMU MHIUKATOPHBIMU CBETOIM-
olaM¥, HATMIME KOTOPHIX MTO3BOJISIET CYMUTH O TEKYIIIEM COCTOSTHUM CETH, TIPUYEM JIaH-
HbIE CBETOIMO/BI PACIIOJIATAIOTCST MEXKITY TPYIIIAMK PO3ETOK MOIYJIBHBIX pa3beMoB (puc. 83).

TTuTaHnue MUKPOKOHIIEHTPATO-
POB MOXET IMPOU3BOIUTHCS Kak
OT BCTPOEHHOTO, TaK 1 OT BHEIII-
HETO CETeBOTO MCTOYHWKA, TPH-
YeM TIOCTEeTHUNA MOXKET MOHTH-
pOBAaThCS B COCETHEU pPO3ETKeE.
Onruyeckuii mopT mpubopa pac-
MOJIOXKEH B HUXHEN YacTu ero
KOpIyca, HeOCTYIIEeH B peXume
HOPMAaJIbHOU 3KCIUTyaTaIluy TSt
TIOJTH30BATEISI ¥ OUCHB YACTO BHI-
TIOTHSIETCST B BUEC CHEMHOTO MO-
nynst. JIaHHBIE MOJyJb MOXET
OBITh YCTAHOBJIEH Ha IITHIPEBBIX
KOHTaKTaX B OMHOM U3 JBYX WU
YeThIpeX (B 3aBUCUMOCTH OT TIPO-
Puc. 83. UeTblpexmopToBble MUKPOKOHIEHTPATHI JIJIsI W3BOIUTEIIST) TTOJOXEHUM C yIJI0-

YCTAaHOBKH B IEKOPaTHBHBIX Kopobax: cieBa — 5 BbIM cMemeHreM 180 wmm 90 rpa-
TOPU3OHTAJILHBIN BapUaHT, CIIpaBa — BEPTUKAJIbHBIN
AyCOB COOTBETCTBECHHO. IMocnen-

Hee CBOMCTBO O0JIeryaeT ITOJyYeHHE 3aTaHHOTO paaMyca U3ruba CBETOBOIOB B
OTPAaHUICHHOM IIPOCTPAHCTBE MEKOPATHUBHBIX KOPOOOB.

W3 apyrux TeXHUIECKUX pellIeHUi, IPUMEHSIeMBIX B IPUOOpax paccMaTpUBaEMOTO
KJ1acca, OTMETHM HaJWInue MUHUATIOPHOTO BEHTHWIISITOPA CUCTEMBI IIPUHYIUTEITHHOTO
OXJTAXICHUS W peaau3aliuio (QYHKIIUMY ITOKOS IIPHU OTKJIIOYCHHBIX paboYrX CTAHITHASIX
JUTSI MUHUMU3AIIY SHEPTONOTpedIeHNsI. I3BECTHO TaKKe pellleHHe JOITOTHEHUS BHYT-
PEHHEro ONTHYECKOTO IOpTa MBYMsS 3JCKTPUIYECKUMHU CO CTAHAAPTHOUM TAIbHOCTHIO
neiicteust 100 m (pereHue Hemenkoir kommanuu UBF, ucnons3oBaHHOE B yCTpPOIi-
ctBe 612 Port Ethernet Installation Hub).

MaccoBoe BHEIpPEHHE YCTPOMCTB pacCMAaTPUBAEMOI0O BUIA CACPKUBACTCS B OCHOB-
HOM IByMs ¢akTopamu. Bo-IepBhIX, OHM TPEOYIOT MCTOUYHMKA DJIEKTPOIUTAHUS, YTO
[P OTKA3€ CHMJIOBOM CETH IPUBOIUT K IPEKPAIICHUIO CBSI3U. BO-BTOPHIX, CO3maBae-
MBbIe MU TIOPTHI 00CTyKUBaIoT ToJIbKO JIBC omHOTO THIIA, TO €CTh He 001aIatoT CBOM-
CTBOM YHMBepcaTbHOCTU. IlocIeqHUIT HEMOCTaTOK B 3HAYUTEIBLHOMN CTEIICHU CITaXKU-
BaeTCs HAJTMYMEM JOCTATOYHO IIIMPOKOM raMMBI KOHIIEHTPATOPOB Pa3IMUHBIX CUCTEM,
BBIITOJIHEHHBIX B ¢IMHOM KOHCTPYKTUBHOM CTHIIC.

3.5.5. Cuctembl papuoceasu ana CKC

Cuctemnl paguocBssu mpuMeHsiorcss B CKC B ocHoBHOM Wi noakmodeHus K JIBC
HEOOJIBIION BBIIEIEHHON paboyell TpymIibl moJjib3oBarteneil. CUCTeMbl paTUuOCBSI3U UC-
MOJIB3YIOTCSI B T€X CUTYallUsIX, KOTJa MPUMEHEHUE MPOBOJHBIX pENIeHUN (puznuecku
HEBO3MOXHO M3-32 OINPEJeJIEHHbIX MECTHBIX YCJIOBUI WM XK€ KOTA 3TO MOAKIIOYeHUE
cJIeayeT BBIITOJHUTH B TpEAeNbHO CXaTblie cpoku. OOOpymoBaHUE, BBHIITyCKaeMOe IS
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pean3anuy TakKoro MOIKIIOUEHMSI, B HACTOSIIIIEe BpeMsI 00eCIIeYMBaeT CKOPOCTH Tepe-
Jauu nHGopMalvu, A0CTaTOYHbIe IS paboThl ToJbKo cucteMbl Ethernet u Token Ring
(cxopocTh nH(popManimoHHoro ooMeHa ot 2 1o 10 Mout/c). B coctaB aT0ro obopymona-
HUS BXOAUT ceTeBasl ruiata Ha MHY ISA (11 HAacTOJNBHBIX PabOYMX CTAHIWA) WU
PCMCIA (151 IepeHOCHBIX KOMITBIOTEPOB) C COOTBETCTBYIOIIMMM aHTEHHAMU M pa-
nuomoct. IIpoBomHO#t mHTepdeiic MOCTa pealn30BaH Ha OCHOBE OOBIYHOI PO3ETKU
MOJYJIbHOTO pa3beMa, Yepe3 HEro OCYIIeCTRISIETCS MoaKIoueHrne ooopynoBanust K CKC.

Pabouast yacrora rnpremMoriepe1laTIMKOB BeIOMpaeTcst B quarrazone 2,4 I'Tr, MoiHOCTD
U3ITyYeHUS U YyBCTBUTEILHOCTh IPUEMHUKOB JIOCTaTOYHA ISl OPTaHU3AIIMU CBSI3U B Ipe-
Jienax o(UCHOTO TIOMEIIEHUsT Ha paccTossHAU 10 150 M, TO €CTh IPUMEPHO COOTBETCTBYET
TUIIOBBIM JIJTMHAM Tropu3oHTaIbHONI moacucteMmbl o0bprdyHol CKC. Ilpu HeoOxoaumocTu
YBEJIMYEHMS JATbHOCTY CBSI3W MOTYT MCIIOJIb30BAThCS TepelaTINKU YBEJIMIEHHON MOIII-
HOCTY Y HaNpaBJIeHHbIE AHTEHHBI ¢ OOJIBIINM KO3GhOUITMEHTOM YCUTICHUSL.

ITo cocrosinuio Ha cepenuHy 1999 roma oGopyaoBaHUE paccMaTpUBAeMOro BUIA B
cocraBe cBoux CKC npemnaranmu ¢pupmbl AMP, Krone u Lucent Technologies.

3.6. BbiBOADI

Hanuume mmmpokoit TaMMBI CEpUIHBIX 3IEKTPUYECKUX KaOEIbHBIX M KOMMYTAIIMOH-
HBIX M3IETUN Pa3IMYHOTO HAa3HAYEHHUS, a TAKKE COOTBETCTBYIOLINX aKCECCYyapoB IS
HUX TIO3BOJISIET CTAHAAPTHBIMU CPEJCTBAMU U C UCIIOIb30BAHUEM TUIIOBBIX PEIICHUN
BBITIOJTHSITh BCe BUIBI 3a7ad, Bo3HMKawonux npu co3gaHun CKC emKocTbio 10 He-
CKOJIBKUX JIECSITKOB THICSIY ITOPTOB.

OcHoBHas Macca KabeabHbIX U KomMMmyTalmoHHbIX usnenuii CKC uMeer BosHOBOE
conpotusieHue 100 OM U MO3TOMY MMEHHO UX PEKOMEHAYeTCS MPUMEHSTh ISl T10-
CTpoeHMSI KabelbHbIX crucTeM. HecMOTpsT Ha 3aMETHO JIydIlne MepegaToOyHbIe mapaMer-
pbI, Kabeau ¢ BOJHOBBIM compoTuBieHreM 120 OM SBJSIIOTCSI MEHee MPeArOYTUTENb-
HBIMU U3-3a 3aMETHO MEHBIIETO MPEIIOKEHUSI HA OTE€YECTBEHHOM PBhIHKE.

XapakTepuCcTUKU HesKpaHUpoBaHHBIX Kabeneit CKC obecrneunBaiOT BBITIOJTHEHUE
TpeOyeMbIX CTaHAAPTAMU MAapaMEeTPOB CO 3HAYUTEIbHBIMU 3amacaMu. DKpaHUPOBAH-
Hble KOHCTPYKIIMHU U3-3a CIOXHOCTE MOHTaxa M MOBBILIEHHOU CTOMMOCTU 3¢ dek-
TuBHBL U1 TocTpoeHus1 CKC Tonpko B ciydasix 3HaYUTEIBHOTO YPOBHS MTOMEX WIN
MPU HAJTMYUM OCOOBIX TpeOOBaHUI IO 3AUIUIIEHHOCTH OT HECAHKIIMOHMPOBAHHOTO
JIOCTyTa K nepeaaBaeMoit MHGOpMaLINN.

l'opusoHTanbHBIE YETHIpEXTIApHBIE Ka0en 00pa3yloT OCHOBHYIO Maccy KabOeIbHbIX
uznenuit CKC. Hanuuue psima KOHCTPYKTMBHBIX PA3HOBUIHOCTEW U BapUAHTOB HC-
TIOJTHEHUSI 3TOU MPONYKIIMU TO3BOJISIET CYLIECTBEHHO YIYYIIUTh TEXHUKO-3KOHOMU-
YecKUe IMapaMeTphl U YBEJIUIUTh SKCIUTYaTallMOHHYIO THOKOCTh KaOeJIbHOI CUCTEMBI B
YCIIOBUSIX MHOT000pa3usi apXUTeKTYPHO-IJIAHUPOBOYHBIX PEIICHUI COBPEMEHHBIX
0o(UCHBIX 3MaHUI.

Haubonee coBepilieHHbIE cepuiiHbIE 00pa3lbl SKPAHUPOBAHHBIX Kabeleil MMeoT
mapaMeTpbl, HOpPMUpPYEMbIEe Ha YacToTax BILIOTh 10 1,2 I'Tu. HopmupoBka nmapamer-
POB BBICOKOYACTOTHBIX HEAKPAHMPOBAHHBIX Kabeneil BRIoIHsIeTcs 10 yactot 600 MI.
Hanuume takoro 3amesia OTKPBIBAaeT MEPCHEKTUBHI CO3IaHMS BHICOKOIIPOU3BOAUTEIh-
HBIX TIEPCIIEKTUBHBIX KaOeIbHbBIX CUCTEM KaTeropuu 6 U BBILIE.

OcHoBHBIM BunoM pazbeMa B CKC (mo mpoekTa KaTeropuu 6 BKIIIOUYUTEIBHO) SIB-
JISIETCST MOILYJIbHBIN, IPU HEOOXOMUMOCTU aAMUHUCTPUPOBAHUS OTAEIbHBIMU MTapaMu
3¢hGeKTUBHO puMeHeHue pazbeMoB Tuiia 110. PazbeMbl MepcrieKTUBHOUN KaTeropuu
7 MOTYT peayln30BBIBATHCS 110 CXeME MOAYJIBHOTO pa3beMa WIN K€ UMETh HECOBMECTH -
MBIIA ¢ HUMU UHTepdeiic.
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Kommyranmonnoe o6opynoBanue CKC ctpoutcsi mo MOAyiIbHOU miau (HUKCUPO-
BAHHOM cxeMe U MMeeT TUIoBylo eMKocTh oT 100 go 900 nmap B ogHOoM Onoxe. IIlTaT-
HBIe TEXHUYECKHE CPEICTBA IMO3BOJISIOT OJWHAKOBO JIETKO yCTaHABIMBATH KOMMYTa-
IIMOHHBIE MAaHENIN KaK B 19-M0MMOBOM KOHCTPYKTHBE, TaK U Ha CTEHE MOMEIICHMUSI.
DTO 1aeT BO3MOXHOCTb CO3/]aBaTh BCE BUIIbI KOMMYTAIITMOHHBIX Y3JI0B KaK B TEXHUYEC-
KUX TOMEIIEHUSIX, TaK U B TTOMEIIEHUSIX OTKPBITBIX O(UCOB.

Hanmuue pa3BuToli HOMEHKIIATYPHI TIEPEXOAHUKOB U aTaNTepOB MO3BOJISIET MUCTIOb-
30BaTh UHGpacTpykTypy CKC mis nogaepXku HOpMaJIbHOTO (DYHKIIMOHUPOBAHUS Ce-
TEBOI amMapaTypbl ¢ KOAKCUAIBHBIM M TPUAKCHAJIBHBIM WHTepdEicoM, a Takxke It
BBITIOJTHEHUST HEOOXOMMMBIX U3MEPEHII pa3IMIHBIX BUMOB. OYHKITMOHATBHAS THOKOCTh
U ynoOcTBO 3KcruryaTaiimoHHoro obciyxuBaHuss CKC B HEKOTOPBIX CIy4asiX 3aMETHO
BO3pacTaeT Mpu NPUMEHEHUU JOMOJIHUTEILHOTO O0OPYAOBAHMS TUIIA aBTOMATUYECKUX
KPOCCOB ¥ MUKPOKOHIIEHTPATOPOB JJISI MOHTaXa B I€KOPAaTUBHBIE KabeJlbHbIe KOpooba.



