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O6wiue cBepeHUunA
06 CKC

1.1. UcToprueckasa cnpaBKa O NPOUCXOXKACHUH
W pa3BHUTHU CTaHAAPTOB

ITepBast, focTaTOUHO yAauyHasl MOMbBITKA CO3MaHUSI YHUBEPCAIbHON KabeIbHON cucTe-
MBI JUTSI TIOCTPOeHMST O(MCHBIX MH(GOPMAIIMOHHBIX CUCTEM ObLIa MIPENIPUHSTAa KOPIIO-
pamueit IBM. B 80-e rogpl cnenuaiucTraMy 3TOM KOMIIAaHUU Ha OCHOBE JABYXITApHOTO
9KPaHMPOBAHHOTO CHMMMETPUIHOTO Kabess ¢ BOJHOBBIM compoTuBieHueM 150 Owm
ObuTa pazpabortaHa cucrema IBM, mpeaHazHaueHHas Jijisd obecrieyeHUsT QYHKITMOHU-
poBanus cereii Token Ring, cepsepoB AS/400, TepmuHanoB 3270 u Apyrux aHAJIOTUY-
HBIX ycTpoiicTB. DYyHKIIMOHATBFHBIE BO3MOXHOCTH CUCTEMBI OBLTH CYIECTBEHHO pac-
IIUPEHBI BBEICHUEM B €€ COCTaB KOMIIOHEHTOB, OOECIIEUMBAIONIMX IE€penavy Teile-
¢oHHBIX curHaaoB. Crenmudukamnus kadbeiabHoi yacTu cucteMbl IBM Bkirogasa B ceost
JIeBSITh Pa3IMYHBIX «TUIIOB» Kabess (Tabi. 2). MaTepecHo, uro cama IBM Hukorma He
MPOU3BOANIIa KOMIIOHEHTHI CBOE KaOeJIbHON CUCTEMBI, TUM IO (PUPMEHHBIM CTIELU-
uxarusiv IBM 3aHmMaroTcs apyrue koMmnaHuu. VI3 neBsSITH BO3MOXHBIX BapMaHTOB
Kabeeil HanOOJBIIYIO TOMYISIPHOCTD MOMYIWan TUIEL 1 1 6. OHU IO CHX TIOpP TIPO-
IOJKaloT TIpUMeEHsThesl B ceTsix Token Ring, xors mocnenHue Heckonbko Jier IBM

Ta6auua 2. Tunsl kabeneit o cnenudukanuu IBM

Tun xabenst | Koncrpykuoms

Tun 1 2 9KpaHUPOBAHHBIE BUTHIE TIAPBI 13 MOHOJIUTHBIX MMPOBOAHUKOB (22 AWG,
150 Om) B 0o611IEM BHEIIIHEM JKpaHe

Tum 2 2 skpaHupoBaHHEIe (22 AWG, 150 OM) u 4 HeskpanupoBaHHEIEe (22 AWG,
no 1 MI'n) BuTHIE MapHl U3 MOHOJUTHBIX IIPOBOIHUKOB B O0IIIEM BHEITHEM
5KpaHe

Tumn 3 4 neskpanuposaHusie (22 unu 24 AWG, no 1 MI't) BuThle apsl u3
MOHOJIUTHBIX TIPOBOJAHUKOB

Tun 4 He cnenmdunmposan

Tun 5 JIBa MHOTOMOJOBBIX ONTUYECKNX BOJOKHA

Tum 6 KommyTalimoHHbI# Kabeb. 2 5KpaHUPOBaHHBIE BUTHIE TIAPHI U3
MHOTOXWIBHBIX TPOBOAHUKOB (26 AWG) B 00111€eM BHEIIIHEM 3KpaHe

Tun 7 He cnetmduiiuponan

Tun 8 TTnockuit kabesb 1T MPOKJIAIKU IO KOBPOBBIMU IOKPBITUSIMU.
2 He TMEPEeBUTHIC SKPAHNPOBAHHBIC [TAPbl M3 MOHOJUTHBIX [IPOBOHUKOB
(26 AWG)

Tum 9 2 mapsl U3 MOHOJIUTHBIX TIPOBOAHUKOB (26 AWG)




PEKOMEH/IyeT MCITOIb30BaTh ISl 3TOTO Kabesn Kateropuu 3, 4 Wim 5 ¢ BOCbMUKOHTAaKT-
HBIMU MOAYJIbHBIMU pazbeMaMu. [Tomnepxkka GyHKIIMOHUPOBAHUS YCTPOMCTB € KOAK-
CUAJIBHBIM U TBUHAKCUAJbHBIM MHTep(delicaMu obecreunBagach BKIIOYEHUEM B CO-
CTaB CHCTEMBl Pa3BUTONM HOMEHKJIATYPHI OAIyHOB.
OTMeTUM TakKXe, YTO B HACTOsIIee BpeMs Ha PBHIHOK ITOCTAaBJISIETCS YCOBEPIIEH-
CTBOBaHHBIN BapuaHT Kabenst Typ 1, usBectHbiit kKak Typ 1A ¥ OTIMYAIOUIUIACS OT
CBOETO MPEIIEeCTBEHHUKA YIYUIIEHHBIMU TIEPeIaTOYHBIMU XapaKTepPUCTUKAMMU 34 CUET
COOTBETCTBYIOIIETO U3MEHEHUS MMapaMeTPOB CKPYTKU OTIEIbHBIX BUTHIX Iap.
B cuny psina npuyuH, OCHOBHBIMU U3 KOTOPBIX SIBJISIIOTCSI BBICOKAs 1I€HA, HU3KAsI
TEXHOJIOTUYHOCTh MOHTaXa, OPUEHTUPOBAHHOCTh B OCHOBHOM Ha TpoayKThl IBM u
TPYIHOCTA WHTETPUPOBAHUS B COBPEMEHHBIE CETEBBIE CTPYKTYpBIZ, 5Ta KaOelbHas
CHCTEeMa He MOJy4YWIa IHUPOKOTO PACIIPOCTPAHEHUS.
B xonie 80-x rogoB pa3paboTIMKaMM TE€XHOJOTHI mepeaadyr JaHHBIX 110 JOKajlb-
HBIM CETSIM MPUKJIAABIBAINCH OOJBIINE YCUIUS 110 TOBBIIIEHUIO CKOPOCTeil oOMeHa,
HaJIeXKHOCTU, CHIKEHUIO CTOMMOCTU OOOPYIOBAaHUS M PAcXOIOB Ha €ro 3KCIUIyaTa-
uto. Kabeau Ha ocCHOBE BUTHIX Map BBUAY UX TEXHOJIOTMYHOCTU MPU MPOU3BOACTBE U
MOHTaxe ObUIM XOPOIIKMM CPEJICTBOM ISl peain3aliii KaHAJIOB CBSI3U JIOKAJIbHBIX Ce-
Teit. OHAKO OTCYTCTBUE CTaHAAPTOB HA 3TOT TEXHUYECKUI MPOTYKT TOPMO3UIIO pa3-
paboTKy TMEPCIEKTUBHBIX CETEBBIX TEXHOJOTHUIA, 0a3MpPYyIONIUXCS Ha CUMMETPUYHBIE
kabenu Kak Ha cpefy Iepegayvd uH(opMaluu.
B 1985 rogy Accoumauus snektpoHHoi nmpowmbinuieHHOcTH CIIIA (Electronic
Industries Association — EIA) npuctynuia K coO3MaHUIO CTaHAapTa Il TeJIEKOMMYHU -
KallMOHHBIX KaOenbHbIX cucTeM 3naHuil. [1oAroToBKY HOPMAaTUBHOUN NOKYMEHTaLIMU
BBITIOJTHSUIO HECKOJIBKO pabouMX TPYyIIIL:
¢ TR-41.8.1 — paboyas rpymnma 1o KabeJIbHbIM cucTeMaM O(DUCHBIX U TIPOMBIIII-
JICHHBIX 3JaHUI;

¢ TR-41.8.2 — pabouad rpymnma 1o KaGeJIbHBIM CHCTeMaM XWJIbIX 3MaHUN U 3[a-
HUI 0(MCHOTO TUIA C HU3KUM KO3(DGUITMEHTOM UCTIOIb30BaHUS MOJIE3HOM TIT10-
mraau,;
¢« TR-41.8.3 — pabouyas rpyIma o kabeJbHBIM KaHajaM ISl TeJIEKOMMYHUKAIIU -
OHHBIX KabeJreii;

¢ TR-41.8.4 — paGouas rpyImmna Mo MarucTpajibHbIM KaOETbHBIM CHUCTEMaM KHU-
JIBIX 3MaHUK U 30aHUN 0(UCHOTrO TUMA ¢ HU3KUM KO3(PGUIIMEHTOM NCIOIb30Ba-
HMS TOJIE3HON IO,

¢« TR-41.8.5 — pabouas rpymnrma mo ¢bopMainu3aluu TEPMUHOB U OTIpeNEIeHUI;

¢ TR-41.7.2 — pabouas rpyIra 1o 3a3eMJICHUIO U CTPOUTEIbHBIM PEIICHUSIM;

¢ TR-41.7.3 — pabouasi rpyImIia Mo 3J1eKTPOMarHUTHONH COBMECTUMOCTH.

B 1988 romy x pabore mo craHmapTA3alUMK MOAKIIOYMWIACH AcCcOLMAIUs Teje-
koMMyHuKanmoHHoit npombinuieHHocTu CIIA (Telecommunications Industry
Association — TIA). B okrs6pe 1990 roga 611 0100pEH NEPBHIN MOATOTOBIEHHBIN
STUMH OPTaHWM3AIUSIMU COBMECTHBIM HOpPMATUBHBIN MokymMeHT — TIA/EIA-569
«CTaHmapT KOMMEPYECKNX 3[aHUI Ha KabeJbHble MYTU TEJIEKOMMYHUKAIIMOHHBIX
Kabeneit» [7], moaroroBieHHbIN padoueit rpynmoit TR-41.8.3. HeobxomuMocTh ero
MPUHATUS Obl7Ia 00yCJIOBJI€eHAa OCO3HAHUEM (pakTa O HEBO3MOXHOCTU MOCTPOCHUS
BBICOKO2((EKTUBHON KaOeJIbHON CUCTeMBI 0e3 IIPeabsIBICHUS KOMILIeKca CIIeI-
abHBIX TPeOOBAaHUI K apXUTEKType 3JAaHUs, B KOTOPOM OHa JOJKHA OBITH ycCTa-
HOBJIEHA.

2 JlaHHOE OGCTOATETHCTBO OIPEIENSIETCS TEM, YTO He BCE MPOUBBOMUTENN AKTUBHOTO CETEBOTO
000pyIOBaHMSI TAPAHTUPYIOT €ro HOpMalbHOE (PYHKIIMOHUPOBAHUE B CPEIE C BOJHOBBIM CO-
npotusieHueM 150 Om. Takum ob6pa3zoM, kaberbHas cuctemMa IBM He obGecreynBaeT mOJIHOM
YHUBEPCAIBHOCTU U HE3aBUCUMOCTH OT IPUJIOXKEHUI.
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Taéauua 3. Kinaccudukaimst BUTBIX Tap MO YPOBHSIM

Tun kabenst | MakcumanbHass | TUITOBBIE TIPUIOKEHUS
YyacToTa CUTHaJa

Ypogsens 1 Her tpe6oBanumii | Llenv nmuTaHus 1 HU3KOCKOPOCTHON 0OMEH JaHHBIMU

VYposens 2 | Ho 1 MI'n TonocoBble KaHATBI CBSI3U U CUCTEMBI O€30MTaCHOCTH
Vposens 3 | JIo 16 MI'ig Jlokaneubie cetr Token Ring u Ethernet 10Base-T
VYposens 4 | o 20 MI'u Jlokansubie cetn Token Ring u Ethernet 10Base-T
VYposenb 5 | do 100 MI'ig JlokasibHBIE CeTH CO CKOPOCTBIO Iepelaun JaHHBIX

Jo 100 M6wut/c

B 1989 rony wu3BecTHasi aMepUKaHCKas HCCleNOoBaTeNbCKasi OpTaHU3alus
Underwriters Laboratories (UL) coBmecTHO ¢ ¢upmoii Anixter pazpaboraja HOBYIO
Kinaccudukamnuo Kabeneil Ha BUTHIX MmapaxX. B ee oCHOBY OBLIO MOJIOKEHO TOHSITHE
«ypoBeHb». TOJIKOBaHUE YpOBHEH AaHO B TaOII. 3.

PesynbTaToMm aesrenbHOCTH paboueit rpymmsl TR-41.8.1 cTan ctaHgapt TeeKOMMY-
HUKAIIMOHHBIX KabeTbHBIX ccTeM KoMMepueckux 3manuit TIA/EIA-568, KOTOpHIil ObLT
ono6peH B utosie 1991 roga. DTOT JOKYMEHT ONPEAEIISUI CTPYKTYPY KaOeIbHON CUCTE-
MBI U TpeOOBaHMS K XapaKTePUCTUKaM Kabeyeil M pa3beMOB, IIPUMEHSIEMBIX JUIS €€
mocTpoeHus. [Ipu 3TOM JOITyCKaJIOCh MCIONb30BaHME Kabeneil M3 HeIKpaHWPOBAH-
HBIX BUTBIX ITap C BOJIHOBBIM compoTuBieHrueM 100 OM 1 3KpaHUPOBAHHBIX BUTHIX T1ap
¢ conporusieHueM 150 Om, a Takke 50-OMHBIX KOAKCHATbHBIX Kabeseir 1 MHOTOMO-
JIOBBIX BOJIOKOHHO-ONTUYECKUX Kabeeil.

B HOs16pe 1991 rona pabouas rpynna TR-41.8.1 BelmycTUIa TOMOJTHUTEIBHEIE CIIE-
mbUKAIAA HA CUMMETPUIHBIC JIEKTPUICCKUe Kabenn M3 HedKPAaHNPOBAHHBIX BU-
THIX TTap — TexHndeckuii 6routereHb TIA/EIA TSB-36 [9]. B aTrom nokymeHTe Briep-
BbIe BBOAWIOCH ITOHSTHE KAaTEeropuil kabeseil 13 HeAKpaHUPOBAHHBIX BUTHIX IMap, KO-
TOpBIE OMPENEIUINCh MPAKTUUECKU B IOJHOM COOTBETCTBUU C YPOBHSIMH IIO
knaccudukanuu UL u Anixter (cMm. Ta6i. 3). @akTudecku MpOU30IIa TOJIBKO CMEHA
TepMUHA, U KiaccuuKaIys o YpoBHIM TiepecTaia puMeHsIThes. [1epBbie 1Ba ypOBHS
BUTHIX Tap I HU3KOCKOPOCTHHIX TPHiIoXeHUi B 6rometeHe TSB-36 He crrerudu-
IIPOBaHEI.

B npyrom momorHeHnm K ctanmapty TIA/EIA-568 — texaudeckoM oOrometeHe TIA/
EIA TSB-40 [10] Obu1M ommcaHbl TOMOJHUTEIbHBIC CIIeIU(GUKAIIMN Ha pa3beMbl IS
Kabeseil U3 HEPKPAHUPOBAHHBIX BUTHIX Map. OHU TakKe MOApa3ae/sUIuCh Ha KaTero-
puu 3, 4 u 5. BroyieTeHb IPeaNKUChIBA UCIIOIb30BaTh Pa3beMbl, KATETOPUST KOTOPBIX
OblIa He HIDKe KaTeropum Kabeleil, Ha KOTOphle OHU YCTaHABIWBAJINCH.

B okrsa6pe 1995 roma yBumena cBeT BTopasi pemakius cranmapra TIA/EIA-568 —
TIA/EIA-568-A, KoTopas BKJIIOYaa B ce0S M YTOUHSUIA BCe OCHOBHBIC ITOJIOKCHUS
TeXHUYECKUX crenudukanuii oomiereHeir TSB-36 u TSB-40. Haunbosee cyiecTBeH-
Hble OTJIMYMSI OT TMPEAIIECTBYIONIETO JOKYMEHTA 3aKJII0YaINCh B TOM, UYTO IIPUMEHE-
HHE KOaKCHAJIBHOTO Kabessi He PEeKOMEHIOBAIOCH JIIST IIOCTPOCHUST BHOBBL CO3/IaBac-
Mbix CKC, omHOBpeMeHHO OBUIO pa3pelleHo MCII0Ib30BaHNEe OMHOMOMIOBEIX BOJIOKOH-
HO-ONTUIECKUX KabeJel B MarucTpaabHbIX TOJICHCTEMAX.

B sauBape 1993 roma 6bu1 0m00OpeH ellle OJWH BaXHBI HOPMATUBHBIN JTOKYMEHT,
TTOATOTOBJICHHBIN paboueit rpymmoit TR-41.8.3, — TIA/EIA-606 «Ctanmapt Ha aqMu-
HUCTPUPOBAHUE TEICKOMMYHUKAITMOHHON MHMPACTPYKTYPHl KOMMEPUYECKUX 3MaHUI»
[95]. Cranpapt onpenenseT npaBuiia BeaeHus gokymeHTaunu mo CKC Ha 3Tare s3Kc-
IUTyaTallii — MapKUPOBKa, BeJIeHUE 3aIliceil, mpaBmia 0ohOPMICHUS CXEM, OTYETHI 1
T.1. JIOKYMEHT peKOMEHIOBaJ BelleHNE TOKYMEHTAIIMU B 3JICKTPOHHOM BHIIE.



Emie onwa cMexHbIir ctannapT — TIA/EIA-607 npuauMaeTtcs B aBrycte 1994 rona.
OH BKJTIOYAeT B ce0sT TpeOOBAHUS K PA3TUIHBIM YCTPOMCTBAM 3a3eMJICHUS, TIPUMEHSI-
€MBIM B 31aHUU. TpaauIliOHHO OCHOBHBIM Ha3HAYCHUEM CHCTEMBI 3a3eMJICHUS OBLIO
obecrieyeHre 6€30MaCHOCTU SKCIUTyaTalluy JIEKTPOYCTAHOBOK, TO €CTh 3all[UTa YesIo-
BEKa OT ImopaxeHus daekrpudyeckuM TokoM. Cranmapt TIA/EIA-607 ompeneisieT K0-
TIOTHUTENbHbIE TPEOOBAHUS K OPTaHU3AINYU CUCTEM 3a3eMJICHUS, BRIIIOJTHEHUE KOTO-
PBIX SIBJISIETCSI HEOOXOMMMBIM YCIOBHEeM obectieueHus 3(GhEeKTUBHON U HAIECKXHOM TTe-
penaun smekrprdeckux curHaroB mo CKC. Jokymentst TIA/EIA-568-A, TIA/EIA-569,
TIA/EIA-606 u TIA/EIA-607 sBistoTcst HallnoHAThHBIMY cTaHmapTamu CIIIA.

BricTpoe COBepIIICHCTBOBAHME CPENCTB BOJIOKOHHO-ONTUIECKON TEXHUKM, CHUXKE-
HHE ee CTOMMOCTH M MacCOBO€ BHEAPEHHE B COCTaB KaOEJIbHOI IIPOBOAKHU 3JaHUN
oucHoOro Tuna Mo3BoaWwiv NpuMeHsTh Iipu noctpoeHuu CKC cTpyKTyphl ¢ Tak Ha-
3BIBAEMBIM IICHTPAIM30BAaHHBIM aIMUHHUCTPUPOBaHNEeM. [lepexon K 3TOMy IPUHITUAITY
TO3BOJISIET CYHIECTBEHHO YHPOCTUTh mpouecc aagmuuuctpupoaHuss CKC. Bo3mox-
HBIE BapMAHTHI M TIPaBIJIa WX TIOCTPOCHMS OMMCAHBI B TeXHIIecKoM OtoytereHe TSB-
72, XOTOpBIN OBLT M3AaH B OKTsI0pe 1995 roxa.

B aBrycre 1996 rona mosiisieTcst TexHUUecKuil GroieteHb TSB-75, KoTopslit cy-
LIECTBEHHO PACIIMPUI BO3MOXHOCTU MPOESKTUPOBIIIMKOB U CIYXO0 3KCILTyaTallMy Ka-
OeTFHOI CHCTEMBI TaK HAa3BIBAEMBIX OTKPHITHIX O(MWCOB.

B centsa6pe 1998 roma Obul MpUHAT TexHUYEeCKUi OrosuteteHb TSB-95, B KoTopoM
conmepxarach WHGOOPMAIIHS O JOTIOTHUTEEHBIX KOHTPOJTMUPYEMBIX TTapaMeTpax KaHaia
kateropuu 5. COOTBETCTBUE 3THX IapaMeTPOB HOPME SIBJISIETCS HEOOXOAMMBIM YCIIO-
BUEM obecIieueHus1 HopMaJabHOU paboThl nmpunoxeHus Gigabit Ethernet.

IMapannensHo ¢ TIA/EIA pa6oty Han crangaptusanuein CKC Beaun MexayHapo-
Hast opranuzanus no crangaptusanuu (ISO) u MexayHapoaHast 3JIeKTpOTEXHUYECKAsT
xomuccust (IEC). B 1995 rony oHM  BBIIYCTWJIM COBMECTHBIN JOKYMEHT — CTaHAAPT
ISO/TEC 11801 «MH(popManimoHHBIE TEXHOJIOTMU. YHUBEPCAIbHASI KaOeabHasl CUCTE-
Ma Ui 3TaHUR U TeppuTtopun 3aka3zunka». Ero comepxaHue uMeeT HeIPUHIUIINAIb-
Hble ominuus oT ctanmapta TIA/EIA-568-A, cBsI3aHHBIC B OCHOBHOM CO CTPYKTYPOU
JOKYMEHTA, C Pa3InyHOI TepMUHOJIOTHEN U ¢ TIIyOMHOI MPOpabOTKU HEKOTOPHIX I10-
JnoxeHuit. JJonmogmHuTeIbHO oTMeTUM, uTo cTanmapt ISO/IEC 11801 momyckaet mpu-
MEHEHMe BUTHIX TTAp C BOJTHOBBIM CONPOTUBIeHNEM B 120 OM 1 MHOTOMO/IOBBIX OIITH -
yeckux Kabeseit ¢ BomokHaMmu 50/125, MOMyAsSIpHBIX B HEKOTOPBIX €BPOIEMCKUX CTpa-
Hax. EBpomneiickas opranuzanus no cranaaptuszaiiuu CENELEC moarorosuia cBoit
crangapt EN501733, okoHYaTeIpHAs pegakiusl KOTOPOTo YBU/ENA CBET B aBrycre 1995
roma. Ero aHTIOS3bI9HAs] BEPCUS B COACPKATEIIPHOU CBOCH YACTH MTPAKTUICCKU SIBJISI-
eTcst konueit MmexayHaponnoro cranaapra ISO/TEC 11801.

Crangaptel ISO/IEC u CENELEC nocTosSHHO pa3BUBAIOTCS U JOIIOJIHSIOTCS. Taxk,
B YaCTHOCTHU, 3TUMU OpTaHU3ALUSIMU B sSsHBape 1 (eBpane 1999 roga 611U MPUHSTHI
JOKYMEHTHI, aHAJIOTUIHBIE YIIOMSIHyTOMY BbIlle Otoiuiereno TSB-95 TIA/EIA [11].

Ta6auua 4. CooTBETCTBUE PA3IMIHBIX CTAHIAPTOB [8]

Tax801a0TAT08 |ATadeéainéed |AasTraénéees
OO6111e XapakTepucTuk KabesapHoii cucremsl | ISO/IEC 11801 TIA/EIA-568-A | EN 50173
IInanupoBaHue, UHCTAIISALNS U CD 14763-1 TIA/EIA-569 prEN 50174
AAMUHUCTPUPOBaHUE CD 14763-2 TIA/EIA-606

TIA/EIA-607

Wcnwitanns CD 14763-3 TSB-67

CD 14763-4
TTpoknanka kabens TIA/EIA-569A

3 EN — Europa Norm.

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



Bce Tpu craHmapTa JOBOJIBHO OJIM3KU APYT K APYTY U JAOCTATOYHO MOAPOOHO HOP-
MUPYIOT OCHOBHOI KOMIUIEKC BOIIPOCOB, CBsi3aHHBIX ¢ rmocTpoeHreM CKC (ta6i. 4).
OrmpeneleHHbIe OTIWYMS HETPUHITUITAATHFHOTO XapaKTepa MMEIOTCS KaK B ITepedHe
noryctumoit s moctpoeHusi CKC anemeHTHOM 0aze (Tabi. 5) U mpeneabHO TOIyC-
TUMBIX TTapaMeTpaxX OTAEJbHBIX KOMIIOHEHTOB, TaK M B TEPMUHOJIOTUM U B TIyOUHE
OCBEIIIEHUST HEKOTOPBIX BOMPOCOB. Ha mpakTuKe MMEHHO M3-3a TMOCIEIHETO 00CTOs-
TEJIHCTBA B PA3TUIHBIX CUTYAITUSIX TIPUXOIUTCS TOTH30BAThCS KaK MEXTYHAPOITHBIM
cragmaptoM ISO/IEC 1180, Tak u amepukanckuM craHmgaproMm TIA/EIA-568-A, a takke

TIOTIOJIHSIOIIMU €ro TeXHUIeCcKUMHU OtoiureTeHaMu TSB.

Ta6auua 5. OCHOBHBIC OTIIMYMS MEXIy cTaHaapTaMu [12]

Cranjyapr ISO/IEC 11801 EN50173 TIA/EIA-568-A
IloppepxuBaeMblii Kabeanb UTP, FTP, STP | UTP, FTP, STP UTP, STP
Kabens ¢ Zg= 120 Om Jlomyckaetcst Jlomyckaercst He nmormyckaercst
JuamMeTp IpoBOJHUKA, MM 0,40-0,65 0,40-0,6 0,511-0,643
Yuciio map B ropu30HTAIBHOM 2 win 4 2 wiu 4 4
Kabese

Kareropust KOMITOHEHTOB 3,4u 5 3us 3,4u 5

3aryxaHue Kabeneu st ITHYPOB

Bosbie Ha 50%

Bossie Ha 50%

Boseine Ha 20%

OnroBoiokHo 62,5/125 OcHoBHOe OcHOBHOE OcnoBHoe
QOnrosonokuo 50/125 ArnpTepHaTUBHOE | AnmbTepHaTuBHOe | He fmomyckaetcs
DKpaHNPOBaAaHHOE THE3J0 Horryckaercs Homyckaercs He nomyckaercs
Kareropun kabeneii pabouero 5+3 5+5 5+3

MecTa

Kpome MexmyHapomTHbIX CTAHAAPTOB B Psifie €BPOIEHCKIX CTPaH ASHCTBYIOT HAITMOHATEHBIE
HOPMaTUBHBIE JOKYMEHTHI, YIUTHIBAIOIIE TPEOOBAHMS MECTHOM TTPOMBIIIUIEHHOCTH, UCTO-
pUYECKME TPATUITM, 3aKOHOJATEIbHbIE aKThl CMEXHBIX 00JacTeil M Jpyrue 0COOEHHOCTH.
CChUIKY Ha TaKWe TOKYMEHTHI MOTYT BCTPEUAaThCS B COIMPOBOAUTETHHOM TEXHUIECKOM JIOKY-
MEHTAIMK B cirydae roctyrieHust ooopynosanust CKC B paMkax peamn3aiii KOMITIEKCHBIX
MPOeKTOB. TakK, B YaCTHOCTH, B CBOCH MPAKTUIECKOM AESTEITLHOCTA aBTOpaM JaHHOM MOHO-
rpayy IIPUXOIUTCS JOCTATOUYHO YACTO CTAIKUBATBHCS €O cchliKamu Ha HopMmbl DIN/VDE,
TaK Kak KabenbHast cucteMa ICCS nOBOJIBHO aKTMBHO U B TEYEHUE JUTUTELHOTO BpeMEHU
TIPOIBUTAETCSI HA POCCUIICKOM PhIHKE HEMEITKUM KOoHIlepHOM Siemens. Cpa3sy e OTMETUM,
YTO U3BECTHBIC aBTOPaM JAHHOUN pabOThI HAIIMOHAJIBHBIC HOPMBI HE MMEIOT TIPUHITAITNAIh-
HBIX PacXOXACHUIN C MEXIyHAPOIHBIMU, €BPOIEUCKIMU M aMEepUKAHCKUMU CTaHIAPTAMM.
DTH TOKYMEHTHl OTIMYAIOTCS OT HUX IVIAaBHBIM 0Opa3oM WCIOJIB3yeMON TEpMUHOIOTHEH 1
TIyOMHOM MPOPabOTKU OTAEBHBIX TONTOXeHWiA. [103TOMY B JaTbHEHIIIEM OHU CHEIUATBLHO
He PaccMaTpUBAIOTCS W YIIOMMHAIOTCSI TOJIBKO B CITydae HEOOXOMUMOCTH.

K coxanenuro, mo cocrosiHuio Ha cepenuHy 1999 roga B Poccuu Tosibko pa3Bopa-
YUBaIach paboTa IO CO3JaHMIO HAITMOHAILHOTO CTaHAApTa IO TeJIEKOMMYHUKAITMOH-
HBIM KaOeJTbHBIM CHUCTEMaM, KOTOPBIN MOXHO pacCMaTpWBaTh KaK aHAaJOT COOTBET-
CTBYIOIIUX 3apyOexHbIX. [loaTOMy W3lIaraeMmblil jgajiee MaTepuan OazupyeTcs Ha
MEXAYHApOIHBIX CTaHAApTaX U HanuoHaibHbIX cTaHaapTax CIIIA. OteyecTBEeHHBIMU
HOPMATUBHBIMU JOKYMEHTAaMMU, JAOTIOJHUTEIbHO MCIIOJb30BAHHBIMU MPU HAIMMCAHUU
9TOM paboThl, sBJsIIOTCS «[IpaBuia ycTpoiicTBa ayeKTpoycTaHoBok» — [1YD, a takxke
Hekotopsle 'OCTEI o IpaBmiIaM BEIIIOJIHEHHS IIPOSKTHBIX padoT, 0(hOpMICHUS IIPO-
€KTHOU JTOKYMEHTAIIUU U TeCTUPOBAHUIO KAOEJIbHBIX M3IEIIUIA.



1.2. Crpykrypa CKC

1.2.1. Tononorua CKC

B ocHOBy 1106011 CTPYKTYpUPOBAaHHOU KabeJIbHOU CUCTEMBI MOJ0XEeHA APEeBOBUTHAS
TOITOJIOTHSI, KOTOPYIO MHOTJA Ha3hIBAIOT TAKXKE CTPYKTYPOU MepapXUIeCKOM 3BE3IIHI.
O606menHas crpykrypHas cxema CKC unzobpaxeHa Ha puc. 1. Y3iramMu CTpyKTyphl
SIBJISTIOTCSI TEXHUYECKUE TTOMETIIE-
HUS (KpOCCOBBIE U amliapaTHEIE),
KOTOpBIE COEIUHSIIOTCS APYT C
JIPYTOM U ¢ paboYMMM MecTaMu
SIIEKTPUYECKUMU W ONTUICCKU-
MU Kabenassmu. Bce xkabenn, Bxo-
ISIIIie B TEXHUYECKHUE TTOMEIIe-
HUs, 00513aTeTbHO 3aBOJSITCS Ha
KOMMYTallMOHHOE 000pyaoBa-
HHE, Ha KOTOPOM OCYIIIECTBIISIOT-
s IEPEKJIIOYEHMST B TIpOLIecce Te-
KYIIIe# SKCIUTyaTaluy KabeTpHOM
CHCTEMBI. DTO 00OeCIIeynBaeT ruob-
koctb CKC, BO3MOXHOCTD JIeT-
KOH MepeKOHGbUTYpaluy U aaar-

70 o e— p—— TUPYEMOCTH IO KOHKPECTHOC
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Puc. 1. CrpykrypHas cxema CKC VMEHHO UEePapXUIEeCKON 3BE310-
00pa3HOoil TONOJIOTUU SIBJISIETCS
BO3MOXHOCTD €€ UCII0JIb30BaHUA

Tadauua 6. Jlornueckast u pusuvecKas TOIMOJIOTHSI COBPEMEHHBIX CeTel Mmepeaadn JaHHbIX

[Iporokon Jlornyeckasi TOIOIOTHSI dusnyeckast TONOIOTUS
Token Ring Kombi1o Komsio, 3Be314

High Speed Token Ring Komnsb1o Koms1io, 38e3712

FDDI Komnb1to Komblio, 3Be314
Ethernet [Iuna IlIuna, 3Be3na

Fast Ethernet InHa 3re3na

Gigabit Ethernet [IIuna 3Be3na

ATM BupTyarbHEIi Kanan Koo, 383014

IUTSI TIOAJIEPKKY pabOTHI BCEX OCHOBHBIX CETEBBIX MPWIOXEHUH (Tabi. 6). VI3 maHHbBIX
5TOH TabIULIBI CIEAYET, YTO TOMOJIOTUSI pACCMAaTPUBAaEMOr0 BUA SIBJISIETCS TOM ILIAT-
dbopmoit, KoTopasi obecIIieunBaeT MOANEPXKKY PaOOTHI COBPEMEHHBIX CPEACTB Tepeaa-
YU TaHHBIX.

1.2.2. TexHHuUeCKHe NoOMEeLLeHUA

Jlnst moctpoernss CKC u nHpopMaIllMOHHO CUCTEMEBI IPEAIIPUSTUS B 1I€JIOM HE00X0-

IUMBI TEXHUYECKHE TTOMEIEHMS ABYX BUIOB: amIapaTHbie U KPOCCOBBIE.
AnmapaTtHoii B JayibHENIIIEM Ha3bIBa€TCS TEXHUUECKOE TIOMEIEHIEe, B KOTOPOM pac-

ToJIaraeTcsl CETeBOe 000pyIOBaHNE KOJIJIEKTUBHOTO Tosib30BaHus (ATC, cepBephl, KOH-

LIEHTpaTophl). B TOM ciyyae, eciim OCHOBHOUM 00beM YCTAHOBJIIEHHBIX B 3TOM IMOMeEIIIe-

HUM TeXHUYECKUX CPEICTB cocramisier obopymoBaHue JIBC, ero HaswIBaloT cepBep-

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



HoOM, a eciau yupexaeHueckass ATC 1 cucteMbl BHEITHUX TEJICKOMMYHUKAIIUN — y3-
JIOM CBSI3U. ATImapaTHble 000pyAyroTcs (hajIbIINojiaMy, CUCTEMaMM ITOXapOTYIIeHUS,
KOHIMITMOHUPOBAHUSI U KOHTPOJISI TOCTYTIA.

KpoccoBas mpencraBisieT coboil moMelneHue, B KOTOPOM Pa3MeIaeTcss KOMMYTa-
nmonHoe obopynoBanue CKC, cereBoe M Apyroe BCIIOMOTaTeIbHOE OOOpYAOBaHUE.
XKenatenpHO ee pazMellieHre BOJIM3U BEPTUKAIBHOTO CTOSIKA, 000pynoBaHue Tenaedo-
HOM M CUCTeMOI KOHTpOJIS AocTyra. [Ipu 3ToM ypoBeHb OCHAIIIEHUSI KPOCCOBOM 000-
PYIOBaHMEM WHXEHEPHOro obecrieueHUs! ee (PYHKIIMOHUPOBAHUS B LICJIOM SIBJISICTCS
0oJiee HU3KUM IT0 CPAaBHEHMIO C anmapaTHbIMU. KpoccoBbie Ha MpaKTUKE JOCTATOYHO
YacTO HA3BIBAIOT IMPOCTO (ITAXKHBIMU) TEXHUYECKUMM TTOMEIIEHUSIMU, a WHOTIA —
XaOOBBIMU.

ATmmapaTtHasi MOXeT ObITh COBMellleHa ¢ KpoccoBoii 3nanus (K3). B aTom cimydae
€ro ceTeBoe 000PYAOBAHME MOXET MOJKIIOYATHCS] HEMOCPEACTBEHHO K KOMMYTAllOH-
HoMmy obopynoBaHuio CKC. Ecnu anmapaTHast pacmoyioXeHa OTAEIbHO, TO €€ CEeTeBOe
000pyIOBaHUE MOAKIIOYAETCS K JIOKAUIBHO PACIIOIOKEHHOMY KOMMYTAI[MOHHOMY 000-
PYIIOBaHUIO WM K OOBIYHBIM MH(GOPMAIIMOHHBIM po3eTKaM pabouux mecT. B kpocco-
Bylo BHelmrHux Maructpaieit (KBM) cxomsarcs xkabenu BHeEUIHEW MarucTpaiu, MOA-
kmovatone K Heit K3. B K3 3aBoasiTcsi BHyTpeHHUE MarucTpajbHble KaOeau, Moja-
KJIovalmomue K HUM KpoccoBbie aTtaxeidr (KB®). K KD, B cBowo ouepens,
TOPU3OHTAJIBHBIMU KaOeJIsIMH TIOJIKJTI0YeHBI MTHQOPMAITMOHHbBIE PO3ETKU pab0IMX MECT.
B xauecTBe JOTOJTHUTEBHBIX CBSI3EH, YBEJIMYMBAIOIINX TMOKOCTD 1 XKUBYYECTh CUCTE-
MBI, TOIYCKAeTCsI MPOKJIaaKa BHENTHUX MarucTpajbHBIX Kabeneit Mexny K3 u BHyT-
PEHHUX MarucTpaJibHBIX Kabeneit Mexay KO (mpumep uzobpakeH Ha puc. 1).

Bo Bceit CKC MoxeT 6bITh TOTbKO o1Ha KBM, a B KaXmoM 31aHUU MOXET MPUCYT-
crtBoBath He Ooisee omHolt K3. [lomyckaercs obveaumHenue KBM c¢ K3, ecnu onu
pAacIiooXeHbl B OMHOM 3maHuu. AHamormyHo, K3 moxer ObITh coBMemieHa ¢ K3,
eCJI OHM PACTIONIOXKEHBI Ha OMHOM 3Taxe. ECIM IUTOTHOCTh pabodmMX MECT Ha 3Taxe
WY €T0 YacT! MaJjia, TO B KaueCTBe MCKIIIOUEHUs TOIyCKaeTcs uX moakioyeHue k KO
TOPU3OHTATBHBIX Kabesaeil cMexHbIx aTaxeir. [Ipumep ctpyktypsl CKC ¢ npuBsskoit
K 37IaHUSIM TIpUBENIEH Ha puc. 3.

1.2.3. Moacucremnbl CKC
B camom obiem ciyyae CKC BkitoyaeT B ce0sl TpU MOACUCTEMBI (puc. 2):

*  MOICHCTeMA BHEHIHMX MArucTpajieii, 1w, mmo tepmuHosoruu Hekotopeix CKC eBpo-
TIEHCKIX TIPOU3BOMUTENIEH, TIePBUYHAS TIOACUCTEMA, COCTOUT U3 BHEITHUX MarmcT-
panbHBIX Kaberneit Mexxny KBM u K3, kommyrarmmonnoro obopynosanusi B KBM u
K3, K KOTOpOMY MOIKITIOUAIOTCSI BHEIIIHUE MAaruCTpaIbHbIe Kabeiau, 1 KOMMYTAallU-
OHHBIX IIHYpoB u/win TnepeMbriek B KBM. Tloncucrema BHEIIHUX Marucrpaieit
SIBIISIETCS] OCHOBOM [UIST TIOCTPOEHMSI CETH CBSI3M MEXTY KOMITAKTHO PACIIONIOXKEHHBI-

Puc. 2. INoncucremsr CKC



MU Ha OHOW TeppUTOpUM 3MaHusIMU (campus). Ha mpaktuke 5Ta mojcucreMa a0c-
TaTOYHO YacTo MMeeT (U3NIECKYIO KOJIbIIEBYIO TOIOJIOIMIO, YTO MOTIOJIHUTEIHHO
obecrieynBaeT yBeJIMUeHNE HAJIEKHOCTH 32 CUET HATMUMST PE3EPBHBIX KAOETbHBIX TPACC.
W3 311X 3XKe cooOpakeHMiT TIoACHCTeMa BHEIIIHUX MarucTpajieil MHOTIA Pearu3yeTcst
1o aBoriHou koJblieBoil Tononoruu. Eciim CKC ycraHapmmBaeTcss aBTOHOMHO TOJTb-
KO B OTHOM 3[aHUH, TO MOICUCTEMA BHEIITHUX MaruCTpajieil OTCyTCTBYET;
MOACHCTEMA BHYTPEHHHMX MAarucrpajeii, HazpiBaemass B HekKoTopeix CKC Beptu-
KaJbHOW, WJIX BTOPUYHOM, ITOJCUCTEMOM, COAEPKUT MPOJIoKeHHbIe Mexay K3 u
KD BHyTpeHHUE MarucTpajibHble Kabeau, MOAKIIOUYEHHOe K HUM KOMMYTAIlMOH-
Hoe obopynoBanue B K3 u KB, a Takxke KOMMyTallMOHHBIE IIIHYPHI /WU TIEpe-
mbruk B K3. KabGemu paccMarpuBaemMoil moacuCTeMbl (PAKTUIECKM CBSI3BIBAIOT
MeXIy cOOOI OTHENIbHbIE STaXU 3MaHUSI U/WIK MPOCTPAHCTBEHHO Pa3HECEHHbIE
nomelieHus B npenenax onHoro 3gaHusl. Eciu CKC obcnykuBaeT OauH 3Tax, TO
MOICKCTeMa BHYTPEHHUX MarucTpajeil MOXeT OTCYTCTBOBATD;
TOPU3OHTAJbHAS, WJIM TPEeTHYHASA, MOACHCTEeMa 00pa3oBaHa BHYTPEHHUMU TOPU-
30HTAIBHBIMU KabessiMu Mexay KO u nHopMalimoHHBIMU po3eTKaMu pabo-
YUX MECT, cCaMUMU MHGOPMAITMOHHBIMU PO3€TKaMM, KOMMYTAIIMOHHBIM 000pY-
noBaHueM B KD, K KOTOpoMy MOIKITIOUAIOTCSI TOPU3OHTAIbHbIE Ka0ein, U KOM-
MYTallMOHHBIMU NTIHYpaMHW W/UJAM mepeMbidukamMmu B KO. B cocrase
TOPU30HTAIHLHON MTPOBOJIKHU JOTYCKAETCSI UCTIOJIB30BAHKME OJHON TOUYKM TIEPEeXO-
J1a, B KOTOPOI IPOMCXOMUT M3MEHEHWE TUIa IPOKJIaJbIBaeMoro Kabemnst (Ha-
MpuMep, Tepexo]l Ha IIOCKUI Kabesb ISl MPOKJIAIKU MO KOBPOBBIM MOKPHI-
TUEM C DKBUBAJIEHTHBIMU MEPEAATOUYHBIMUA XapAKTEPUCTUKAMU).
PaccmarpuBaeMoe 31ech aele-
Hue CKC Ha oTaenbHbIe TTOACUC-
i TEMBI TIPUMEHSIETCS HE3aBUCHUMO
— OT BUIa Wi GOpMBI peaan3aliuiu

HO OyIeT OIMHAKOBBIM, Hampu-

K

I

K3
we(] CeTH, TO €CTh OHO TIPUHITUITHATIb-

Mep, U 151 OpUCHOM, U IS IPO-
G/— WU3BOACTBEHHOU CETH.

_@ WHuorna u3 coobpaxxeHuit ynoo-
CTBa MIPOEKTUPOBAHUS U IKCILTya-

i ° TAlMOHHOTO OOCIIy>XKMBaHUS MPU-

i MeHseTcs 0ojee MenKoe Apooiie-
OmOm®, Hue oGopymoBanuss CKC Ha

Puc. 3. [Ipumep crpykrypsl CKC ¢ mpuBs3koii K

OT/IeTbHBIE TTONICUCTeMBL. Tak, Ha-
TIPUMED, SJIEMEHTHI TOAKITIOUCHUST
3MAHMAM cereBoro obopynosanus K CKC B

KPOCCOBOI1 BBIIEIISTIOTCSI B OTHEIb-

HYI0 aIMAHHUCTPATUBHYIO TIOACUCTEMY, IITHYPHI, aJalTephl U APYTHE JIEMEHTHI, HE00XO0-
JIMMBIEC Ha paboumMx MecTax, 00pa3yloT OTIENbHYIO TIOACUCTEMY PabovYero MecTa M T.I.

B nogasnsiomem GoipiinHCTBe ciaydaeB nonkiatoueHne kK CKC cereBoro o6opymo-
BaHUS IPOM3BOANUTCS C IIOMOIIBIO KOMMYTAIlMOHHOTO IIIHYpa. B HEKOTOPHIX cUTyaIu-
SIX KpOME IIHypa MOXET NMOHAIoOUThCs ananrtep, oOecrevyrBaIoIINil COITacOBaHUE
CUTHAJIBHBIX 1 MEXaHWYECKUX MapaMeTPOB ONTUYECKUX WU DIEKTPUYECKUX MHTEp-
deiicoB (pazpemoB) CKC u ceteBoro obopynoBanus. Hanpumep, aganreps! IpuMeHs -
1o1cs s nogknoueHus kK CKC cereBoro obopynoBanus ¢ uHtepdeiicamu V.24 (RS-
232), ycTpoiicTB kabeabHOTO TeneBuaeHust, cucreM IBM AS/400 ¢ tepmunanamu 5250,
TepMUHAIBHBIX KOHTpOJUIepoB IBM 3274 u repmunanoB 3270, a TakKe IPyryux IpUjIo-
KE€HUMI, KOTOpble pa3pabaThIBAIMCh [UIS1 IPYTUX KAOEIBbHBIX CUCTEM.
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ITonacucrema paboyero Mecta obecreyrnBaeT MOJKIIOUYEHUE CETEBOTO 000PYIOBAHMS
Ha pabounx mecTax. [IpumeHsieMoe /ISl ee peaaus3anuu 000pyIOBaHUE IIETUKOM 3aBU-
CHT OT KOHKpETHOTO NpuioxeHus. IToacuctema He sBisetcst 9acTbio CKC 1 BEIXOIUT
3a pamku gerictBus cranmaproB ISO/IEC 11801 u TIA/EIA-568-A, x0T 3TH HOpMa-
TUBHBIE JTOKYMEHTHI HaKJIAJbIBAIOT HA €€ IapaMeTphl M XapaKTEPUCTUKU OIpeaesieH-
HbIe OrpaHUYeHUsI, OoJee TTOAPOOHO 0OCYyXIaeMble HUXE.

1.2.4. Kommytauua B CKC

IIpunuunuansHol ocobeHHOoCThIO 06011 CKC sBisieTcs TO, YTO KOMMYTalUsl B HEH,
B omimuue OT 3y1eKTpoHHBIX ATC 1 ceTeBOoro KOMIbIOTEpHOTO 000pyI0OBaHUS, BCeTaa
MIPOU3BOAUTCS BPYYHYIO KOMMYTAIIMOHHBIMU IIMHYpaMu /WK TlepeMbluKamu. Ham-
0OoJiee BaXXHBIM CJICICTBMEM TAaKOTO TOAXOJA SIBJISIETCSI TO, YTO (DYHKIIMOHUPOBAaHUE
CKC npuHIUMITMAIBHO HE 3aBUCUT OT COCTOSIHMS 3JIEKTPOIUTAOIIEH ceTh. BBeaeHmne
B coctaB CKC 3/1eMeHTOB 3JIEKTPOHHOI WJIM 3JIEKTPOMEXAaHUYECKONW KOMMYTAllMU
HEMEJJIEHHO BJIeYeT 3a co0oii 00s3aTesIbHOE UCIIOIb30BaHUE B OOOPYAOBAHUU IIITAT-
HOTO MUCTOYHUKA 3JIeKTponuTaHusl. Takoe pelreHre abcoToTHO HEOTIPABIAHHO Ha HbI-
HeITHEM dTale pa3BUTHUSI TEXHUKHU C SKOHOMUYECKON U TEXHUYECKOM TOYEK 3PEHMSI.
DTO 00YCIIOBIEHO TEM, YTO CPEHEE KOJIMIECTBO MEePEeKIIOUYCHUI OTHOTO MopTa B AcH-
CTBYIOIIIE! CHCTEME COCTABJISICT €AMHUIIBI pa3 B TOM, a UCTOYHUK IUTAHUS 00OJamaeT
CYIIECTBEHHO MEHbIIENH B3KCIUTyaTallMOHHON HAIEXHOCTBHIO IO CPaBHEHUIO C TEMH
IMTACCUBHBIMU KOMITOHEHTaMM, KOTOpPHIe 00pa3yloT KabeldbHylo cucteMy. OO00pOTHOI
CTOPOHOI OTKa3a OT NMPUMEHEHMS IIITATHOTO UCTOYHUKA DJIEKTPOIUTAHUS SIBJISIETCS:

e HEOoOXOMUMOCTh HCITOJIB30BAHUS KOMMYTAIIMOHHBIX IITHYPOB, KOTOPBIE CYIIE-
CTBEHHO YXYAIIAIOT MaccorabapuTHBIE ITOKa3aTeId KOMMYTAIIMOHHOTO 000py-
JIOBaHMSI ¥ TPEOYIOT MPUMEHEHUSI CIICITMATBHBIX MEP JUISI peIIeHUsI 3a1a4 aMU-
HUCTPUPOBAHUSI;

e HeBO3MOXHOCTH BBeJeHUs B cocTaB CKC 1mITaTHBIX KOMMYTaTOPOB, KOHTPOJLIE-
POB, TATIMKOB U APYTrOoTO aHAJOTUYHOTO 00OPYIOBaHUS, YTO CHILKXAET YIOOCTBO
SKCIUTyaTally, YBEJIMIMUBAeT BpeMs IMOMCKAa HEUCIIPAaBHOCTH, 3aTPYIHSIET TEKY-
Iy TMATHOCTUKY M T.H.

M3BecTHBI UMb OTACIbHBIC NOBEJIEHHBIE IO CEPUITHOTO TPOU3BOJCTBA pa3paboT-
KU, HallpaBJICHHbIC HA BHEAPEHUE aKTUBHBIX KOMITIOHEHTOB B HEKOTOPHIE ITOJICUCTEMBI
CKC. OmHako OHM HOCST BCIIOMOTATeNIbHBII XapakTep (OIIpOC COCTOSIHUSI IIOPTOB,
WHANKAIMSI, KOMMYTAIUsI CUTHAJIOB HU3KOCKOPOCTHBIX PWIOXEHMIT), HE 3aTparuBa-
0T TIpoliecc IMepeaayn MHGOPMAIIMOHHBIX CUTHAJIIOB M HE HOPMUPYIOTCS JeHCTBYIO-
IIUMHU CTaHAAPTAMU U MPEIJIOKEHUSIMU T10 X MEPCIEKTUBHBIM PEIAKIIUSIM.

1.2.5. MpuHuunbl apmuHucTpupoBanua CKC

ITpyHLIUIIBI aAMUHUCTPUPOBaHUS, WK ynpasieHus, CKC MOJIHOCTbIO OMPEesIIOTCS
ee CTPYKTypoil. PazmnyaloT OMHOTOYEYHOE M MHOTOTOYEYHOE aJIMUHUCTPHPOBAHUE.
Ilox MHOrOTOUEYHBIM aIMUHUCTpUpPOBaHUEM MoHUMalOT ynpasieHue CKC, koropas
TOCTPOEHA TT0 KJIACCHMYECKON apXUTEKType MepapXxuueckoil 3Be3nsl. OCHOBHBIM TPH-
3HAKOM 5TOTO BapuaHTa SIBJSIETCSI HEOOXOIUMOCTD BBITTOJTHEHUST MEPEKITIOYEHUST MU-
HUMYM JIByX IIIHYpPOB B OO0IeM ciyyae MU3MeHeHUs] KoHdurypaiuu. cnonb3oBanue
JTaHHOTO TIPUHITUIIA TAPAHTUPYET HAUOOJIBIIYI0 TMOKOCTD YIIPABJIEHUSI U BO3MOXHOCTh
amantaiuu CKC mis moaaepkKKy HOBBIX IIPUIOKEHUI.

ApPXUTEKTypa OMHOTOYEYHOTO aIMUHUCTPUPOBAHUS IPUMEHSIETCSI B TEX CUTYaITUSX,
Korma TpebyeTcss MaKCUMAaJIbHO YIIPOCTUTD YIIpaBjieHue KabeabHol cuctemoit. [IpuH-
LIUITAATBHO MOXET UCIOJb30BaThcs TOIbKO Wit CKC, ycTaHOBIEHHBIX B OJHOM 371a-
HUU U HE UMEIOIIUX MaruCTpaibHON moacucTeMbl. E€ OCHOBHBIM IPU3HAKOM SIBJISIET-
csI TIPSIMOE COEAMHEHUE BceX MHGOPMAIMOHHBIX PO3ETOK pabOYUX MECT C €IMHCTBEH-



HBIM TEXHUYECKMM IToMelleHrneM. HecaoXHO yOeauThes B TOM, YTO OZHOTOYEUHOE
aIMUHUACTPUPOBAHIE MOXET OBITh MCIIOJIB30BaHO TOJHKO B HEGOJBIIMX CETIX U YIIPO-
II[A€T MPOIIECC YIpaBIeHus KabebHON CUCTEMON 3a cYeT HEOOXOMUMOCTHU BBITOJIHE-
HHS BCEX KOMMYTALIMil IIIHypaMU B OMHOM MECTe.

1.2.6. Kabenn CKC

OmHUM M3 CITOCOOOB MOBBIIIEHUS TEXHUKO-9KOHOMUYECKOH 9(D(EeKTUBHOCTU KabeIb-
HBIX CUCTEM O(MDUCHBIX 3MaHUN SIBISIETCSI MUHUMU3ALMST TUTIOB Kabele, IpuMeHsie-
MBIX Il ux noctpoeHus. B CKC, corimacHo mexayHapomHoMy ctaHmapty ISO/IEC
11801, momyckaeTcsl MCHOJIb30BaHUE TOJBKO:

e CHMMETPUYHBIX JIEKTPUIECKUX Kabeyeil Ha OCHOBE BUTOU IMaphl ¢ BOJHOBBIM
conpotunieHueM 100, 120 u 150 OM B 3KpaHUPOBAHHOM U HESKPaHUPOBAHHOM
HUCTIOJIHEHUU;

e OIHOMOJOBBIX U MHOTOMOIIOBBIX ONITUYECKUX Kabeseil.

DrekTpudecKre Kabeau HMCIOJb3YIOTCSI B OCHOBHOM JUISI CO3MaHUS TOPU30HTATh-
Hoii pa3Bonku. 1o HUM mepenaloTcs Kak TeleOHHbIe CUTHAIB U HU3KOCKOPOCTHHIE
JaHHBIE, TaK W JaHHBIE BEICOKOCKOPOCTHBIX MpUiIoXeHui. [IpuMeHeHrne ONTUYeCKUX
pelleHui B TOPU30OHTAJILHON MOJICUCTEME B HACTOSIIIEE BPEMSI BCTPEUYAETCsST JOCTATOU-
HO PEJKO, XOTSI UX JIOJISI PACTET OYEHb OBICTPBIMU TEMIIAMU (pElIEHUSI B paMKax KOH-
uenuuu fibre to the desk). B moncucteMe BHyTpeHHUX MarucTpaseil saeKTpuieckue u
ONTUYECKUE Kabeau MPUMEHSIOTCSI OMMHAKOBO YaCTO, IPUYEM JIEKTpUIeCKUe Kabeaun
MpeaHa3HaYeHbI IS TIepelaur TIIaBHBIM 00pa3oM Tele(hOHHBIX CUTHAJIOB U JAHHBIX C
TaKTOBBIMH 4YacToTamMu 10 1 MI'11, Torma Kak onruueckue Kabeau o0ecreynBaloT Iie-
penady JaHHBIX BBICOKOCKOPOCTHBIX MpuioxkeHui. Ha BHEIIHUX MarucTpajisix ONTH-
yeckre Kabeau UrpaiT JOMUHUPYIOUIYIO POJIb.

Jns mepexofa ¢ 3AEKTPUYECKOTo Kadesiss Ha ONTUYECKUIl B Mpoliecce Mepenayu
JAHHBIX CO CKOpOCThI0 10 MOUT/C 1 BhIlle B TEXHUYECKUX TTOMENIEHUSIX YCTaHABIM-
BaeTCs COOTBETCTBYIOIIIEE CETEBOE 000PYIOBaHME (IIPe0Opa30BaTeIn CPEAbl, I TPAHCU-
Bephl [4]), KOTOpBIe OOBIYHO OOCITYXMBAIOT T'PYMNIIOBOE YCTPOMCTBO (KOHIIEHTpATOp
CHUCTEMBI TIepejauu JaHHBIX, BBIHOCHOU Monyiib ATC, KOHTposUtep MHXEHEPHOH cHC-
TeMbl 30aHus U T.1.). [IpsiMoe Mcrnoab30BaHUE BOJOKOHHO-ONTUYECKOTO Kadess st
nepeaadu TeaeOHHBIX CUTHAJIOB U HU3KOCKOPOCTHBIX TaHHBIX HA COBPEMEHHOM 3Ta-
e pa3BUTUSI TEXHUKU SIBJISIETCSI SdKOHOMMYECKM HEleJIeCOO0pa3sHbIM U TIPUMEHSIETCS
KpaiiHe peqKo B TeX CUTyallUsIX, KOTJa APyrue pelieHrs] HEBO3MOXHBI WJIN e BhIIBU-
rajoTcsi 0ocobOble TpeOOBaHMSI B OTHOIIEHUM 3alllUThl MHOOPMAIIMK OT HECAHKIIMOHU-
poBaHHoOro goctyna. Iloatomy [uist yirydlieHUs] TEXHUKO-9KOHOMUYECKON 3(pdheKkTuB-
HOCTHU CETH B L[EJIOM OOBIYHO MPOLECC MPeoOpa3oBaHMsI HU3KOCKOPOCTHOTO SJIEKTPU-
YECKOT0 CUTHAJIa B ONTUYECKUI COBMEIUAETCSI C MYIbTUILIEKCUPOBAHUEM.

JI71s1 TOCTpOEHUSI TOPU3OHTAIBHOM TTOACUCTEMBI CTAaHIAPTAMU JIOIYCKAeTCs IpUMeHe-
HME 9KpaHWPOBAHHOTO Y HEIKPAHMPOBAHHOTO Kabeel. DKpaHMPOBAaHHbBIN CUMMETPUY-
HBIIT KabeJlb TOTEHITMAIBHO 00JIaaeT JyYIITMMU JIEKTPUYECKIMU, & B HEKOTOPBIX CITy4ya-
SIX ¥ TIPOYHOCTHBIMU XapaKTEPUCTUKAMU TT0 CPaBHEHUIO ¢ HEOKpaHUPOBAaHHBIM. OTHAKO
9TOT Kabeb ABJISIETCS OYeHb KPUTUIHBIM K Ka4eCTBY BBITIOJTHEHUS MOHTaXKa W 3a3eMJIe-
HUS, UMEET 3aMETHO OOJIBIIYI0 CTOMMOCTh M XYIIINE MaccorabapWTHBIC ITOKA3aTelld.
IToaToMy TTOKa OCHOBHBIM KabesneM JUls nepefaaun sekrpuieckux curHayioB o CKC, mo
KpaifHeil Mepe B Hallleil cTpaHe, SIBJISIOTCS Kaben Ha OCHOBE HEAKPAHUPOBAHHBIX BUTHIX
nap*. Kak 6bUI0 OTMEUEHO BBIIIE, CTaHAAPTHL paspernator crpoutsh CKC Ha simekTprdec-
KX KabeJsix ¢ BOMHOBBIM comnpotusieHueM 100, 120 u 150 Om. [1pu sTOM ABE TTocaeqHuE

4 DKpaHMPOBaHHbBIE KOHCTPYKLIUK UTPAIOT IIPEBATUPYIOILYIO POJIb TOJIHKO B HEKOTOPBIX CTPaHAX
OTJIMYAIOIIENCS «3eJICHBIMU» HAacTpoeHUsIMU EBportbl, Harpumep B ['epMaHuu.
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Pa3HOBUIHOCTH KabeJreil 9acTo 001aaaloT 3aMEeTHO JIYJIINMU XapakTepucTukamu. OmnHa-
KO B CHJIy LIEJIOTO psifia TIPUIMH TEXHUIECKOIO ¥ SKOHOMUYECKOTO TUIaHa CKOJIb-HUOYIb
IIMPOKOTO PacIpOCTPAHEHMSI OHU B HAIlEl CTpaHe HE IOTYIWIN.

MHoromMooBbsie BOJIOKOHHO-ONITUYECKHME KaOenu MCIOIb3YIOTCS, KakK IPaBuiIo, B
KauyecTBe OCHOBBI IMOJCHUCTEMBI BHYTPEHHUX Marucrtpaieit. OJHOMOIOBbIE BOJIOKOH-
HO-ONTUYECKUE Kabenu peKOMEHAYETCS MPUMEHSTh TOJBKO JJISI TTOCTPOSHUS IJIMH-
HBIX BHEITHUX MarucTpajei.

Koakcuanbhble Kabeln He BKIIOYAOTCS B YMCJIO pa3pellleHHBIX K MPUMEHEHUIO B
HOBBIE CTaH/IAPThI M MCKITIOYAIOTCS U3 HOBBIX PEIAKIIAN CTaphIX. DTO OOBSICHSIETCST HU3-
KOH HaJIeXKHOCTBIO CETEM, IOCTPOCHHBIX HA UX OCHOBE, HEBBICOKOM TEXHOJOTMYHOCTHIO
U 00Jiee BEICOKOM CTOMMOCTBIO II0 CPAaBHEHUIO C KaOeIsIMU Ha OCHOBE BUTHIX IIap.

Hns obecnieueHus: Bo3MoxxHocTH padotel o CKC ceTeBoli anmaparypbl ¢ KOaKCu-
aJIbHBIM U TPUAKCHAIbHBIM UHTeP(hECOM MCITOIB3YeTCs IMMPOKasi HOMEHKIIATypa ajarn-
TEpOB pa3JTUYHBIX BUIOB.

1.3. MNoHATHE KAACCOB U KaTeropum
M UX CBA3b C AAMHAMH KabeAnbHbIX Tpacc

1.3.1. Khaccbl NpUAOKEHHH, KaTeropum Kabeneu m pasnemos CKC
HeiictByromas pegakuus cranaapta ISO/IEC 11801 moapaszaensieT Bce BUIBI TPUIIO-
XeHWI, KOTOPBIe MOTYT OOMEHUBATHCS TAHHBIMY IO BUTHIM TapaM, Ha 9eThIPe KJIac-
ca — A, B, Cu D (tabn. 7). Kitacc A cuuraercs Hu3mmM, a kiaacc D Beicium. st
TIPUJIOKEHUH KaXI0TO KJlacca OIpeAeNsseTcs] COOTBETCTBYIONIUI KJIacC JIUHUU CBSI-
31, KOTOPBII 3aaeT MpeaebHbIe JEKTPUIeCKNe XapaKTepUCTUKN JTUHUU, HEO0XO0-
IUAMBIE IS HOPMAJIbHOM pabOThI IPMIOKEHUI COOTBETCTBYIOIIETO U 00Jiee HU3KOTO
kiracca. K MpuiiokeHUsIM ONTUIECKOTO KJlacca OTHOCSITCSI T€ M3 HUX, KOTOPHIC WC-
TTOJTB3YIOT B Ka4eCTBE CPENbl IMepefadyd CUTHAJIA ONTHIecKWil Kabenmb. st Takux
TIPUJIOKECHUN HA MOMEHT IPUHSATHS CTaHAApTa IMMPWHA TOJIOCHI IIPOITYCKAHWS He
SIBJISIETCSI OTPAHUYMBAIOIIUM (HaKTOPOM.

Ta6amua 7. Knaccer npwioxenuit mo ISO/IEC 11801

Kinacc nuanu u Omnpenenexve
TIPWIOKCHUS
A TenedonHbIe KaHAJIBI 1 HU3KOYACTOTHRIA OOMEH JaHHBIMU.
MakcumanbHast yactora curHana — 100 kI
B IIputoxeHust co cpefHel CKopocThio ob6MeHa.
MaxkcumanpHas yactora curHaina — 1 MI'ng
C TIputoxeHust ¢ BBICOKOM CKOPOCTHIO OOMeHa.
MaxcuManbHas yacTora curiaiza — 16 MI'n
D TIpunoxeHust ¢ 0O4YeHb BBICOKOW CKOPOCTBIO OOMEHA.
MaxkcumanbHag yactora curHaia — 100 MI'g
. TIpunoxeHus, UCHOJIL3YIOLIME B KAUECTBE CPEAbI IIepeaadn
OnTnaecKuit P > " YIOLL pel DeL
CUTHaJIa ONTUYECKUI Kabelh

WHurepecHO Takxke OTMETUTh, 4yTO cTaHAapT ISO/IEC 11801 He mpenmnonaraet npu-
JIOXXEHUI U JIMHUI ¢ MaKCUMalIbHOU yacTtoToit nepepayu 20 MI'1], COOTBETCTBYIOIIIX
4-it xaTeropuu pa3beMOB U Kabeieil. DTo OOYCIOBIEHO OTCYTCTBUEM IOMYJISIPHBIX
CEeTEBBIX TPUJIOKEHMI ¢ MAaKCMMAaJIbHBIMU YacTOTaMu curHaia ot 16 no 20 MTw.



Ta6auua 8. CooTBeTcTBUE KaTeropuil Kabeseil 1 coeAMHUTENel KilaccaM MPUIOXKEHU

TIA/EIA-568-A ‘ ISO/IEC 11801 EN 50173 ISO/IEC 11801
Kabenu u coemuuutenn [Ipunoxenust
- - - A
- - - B
Kareropus 3 Kareropus 3 Kareropus 3 C
Kareropus 4 Kareropus 4 - -
Kareropus 5 Kareropus 5 Kateropus 5 D
- Kareropus 6 - E
- Kateropus 7 - F

B HeKoTOphIX €BpONEMCKUX CTpaHaX MHOTAA IPAKTUKYETCS BBEIEHUE OIIOJHU-
TEeJILHBIX KJIACCOB MpMJIOXKEHMI. Tak, HalpuMep, B HEMEIKOS3BIYHON TeXHUYECKOU
JUTepaType MPUJIOXKeHUs ¢ BepxHel rpaHndHOo# yactoToit 200 MI't nHOT/IA HA3BIBAIOT
MPUWIOXKEHUSIMU Kiacca D+, Torma Kak npujIoXeHMsT ¢ TpaHU4YHOM yactoToit 300 MTI'1x
0003Haval0TCs Kak MpUWIoXeHus: kiacca D++.

Cragmapter ISO/IEC 11801 u TIA/EIA-568-A momuMo Kabeseit Takxke criemudbu-
LIUPYIOT IO KATETOPUSIM pa3beMbl. KaTeropuu onpenessiioTcsi MaKCUMMalbHOW 4acTo-
TOI CUTHAJIa, HA KOTOPYIO PACCUUTAaHBI COOTBETCTBYIOIINE Pa3beMbl U Kabemu (Tabi. 9).
KabGenu u pazbembl 00j1ee BRICOKMX KaTETOPUl MOAIePKUBAIOT BCe IIPUIOKEHNUS, KO-
TOpBIE PACCYMTAHbI HA paboTy Mo KabesssM 6oJiee HU3KUX KaTErOpUuil.

Ta6auua 9. Kareropuu xabeneit 1 pa3beMOB

Kateropusa MakcumansHast TurioBsle TIPUITOXEHUS
kabeysa U pazbeMa YacToTa CUTHAIA

Jlokanmeusre cetn Token Ring m Ethernet
Kareropus 3 Jo 16 MI'n 10Base-T, ro0coBBIC KaHAIBI U JPYTHAC

HU3KOYACTOTHBIC IPIIOKCHUS

Jloxaymenete cetn Token Ring u Ethernet
Karteropua 4 o 20 MI'n 10Base-T

JIoKaJIbHBIE CETH CO CKOPOCTRHIO Iepeaadn
Kareropusa 5 Jo 100 MT'1t JaEHHE 10 100 Mba/c

JloKasbHBIE CETH CO CKOPOCTHIO IIepeadn
Kareropusa 6 Jo 200 MT'nn JarHbIX 710 155 Mou/c

JloKasIbHBIE CETH CO CKOPOCTHIO IIEPeIadn
Kareropus 7 Ho 600 MI'n JaHHbIX g0 1000 M6uTt/c

B centsiope 1997 roga IEC Hauana paboTy Mo cTaHIApTU3AIMU JBYX HOBBIX KJIACCOB
npuinoxenuit E u F, a Takke kommonentoB CKC g kateropuit 6 u 7. IlapanienbHo
TPOU3BOAUTCST paboTa HajJ TaK Ha3bIBAEMON YIIyUIlIEHHOW KaTeropueit 5 (Kateropueit
5+ wam Kareropueil 5¢) ¢ BepxHell TpaHMYHON YaCTOTON HOPMHMPOBKHU ITapaMETPOB B
100 MTI'u. IMocnennsis pakrnuecku GUKCAPYET AOCTUTHYTBIN Ha KOHel] 90-X Tof0B ypo-
BEHb TEXHUKU U OJHOBPEMEHHO HOPMUPYET Dsii MapaMeTpoB, COOJIIONEHUE KOTOPHIX
o0ecreurBaeT BO3MOXHOCTh PabOTHI MePCIeKTUBHOTO NpuioxeHus Gigabit Ethernet.
OxwunaeTcs, 4T0 pe3yIbTaThl MPOBEJEHHBIX UCCIEAOBAHUN BOMAYT B HOBBIE PEAAKIINU
neiicTBytonmx B Hactosee Bpems cranmaproB ISO/IEC 11801 u TIA/EIA-568A. Pa-
60Ta B 3TOM HampaBJIeHUM MOTUBUPYETCS HEOOXOTMMOCTBIO IMOMAEPKKHU MEPCTICKTUB-
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Holt ceTeBoii armmapaTypsl ATM 155 u 622 Mowur/c, a Takke Gigabit Ethernet 1000 M6ut/c.
IIpunoxenust kinacca E u kommonentel CKC kaTeropun 6 MMeOT HOPMHUPYEMBIE Xa-
pakTepuctuku 10 vactoTel 250 MTI'1, Torma kKak kinacc F 1 KOMITOHEHTHI Kateropuu 7
PACCUMTHIBAIOTCS Ha 4acToThI 1o 600 MI'1. BeiGop mocsaeaHero 3Ha4eHUSI He B ITOCIIEN-
HIOIO ouepe/ib 00YCJIOBIEH IIMPOKUM pacrpocTpaHeHueM armapatypbl ATM co ckopo-
CThIO TIepenaun 622 M6uT/c, a Takke HeOOXOIMMOCTBIO TTOMAEPXKKN Mepesadyld CUTHA-
JIOB MHOTOKAHAJbHOIO aHAJIOTOBOTO TEJIEBUIEHUSI C BEPXHEW I'paHUYHON YacTOTOM
550 MTI'u. OcHOBHBIE OTJAWYUST MEXIY JTUHUSIMU CBSI3U PA3IUYHBIX KATETOPUIl IPUBO-
nsarcs B Tabu. 10. ITogpobHOE 00CyXIeHne MpUBEACHHBIX B HUX ITapaMeTPOB ITPOU3BO-
nurtcs B maparpade 2.1.3. 3aech ykaxeM TOJIBKO, YTO Tabauila HAMISIAHO I€MOHCTPUPY-
€T pOCT TpeOOBaHUI K KaueCTBY IO Mepe Tepexona K 060see BHICOKOI KaTeTOpUH.

Taoauma 10. [TapaMeTpsl MPOM3BOAMTEIBHOCTU KaHAJOB Pa3IMYHBIX KaTeTOpHil
Ha yactote 100 MTI'rx [13]

[Tapametp Karteropus 5 Kateropus Kareropus 6 | Karteropus 7
Se
YacToTHBIH quanazoH, MI' 1-100 1-100 1-250 1-600
3aryxanue, nb 24 24 21,7 (36) 20,8 (54.,1)
NEXT, nb 27,1 30,1 39,9 (33,1) 62,1 (51)
PS-NEXT, ab - 27,1 37,1 (30,2) 59,1 (48)
ACR, 1b 3,1 6,1 18,2(-2,9) 41,3 (-3,1)
PS-ACR, 1b - 3.1 15,4 (-5,8) 38,3 (-6.1)
EL-FEXT, nb 17* 174 23,2(15,3) ffs
PS-FEXT, nb 14,4 14.4 20,2 (12.3) tfs
Bosepartusie norepu, 1b 8* 10 12 (8) 14,1 (8,7)
3aAepKKa pacnpoCTPaAHEHUS, HC 548 548 548 (546) 504 (501)
skew, HC 50 50 50 20

[Ipumeyanus:

1. CornacHo HOBOI peJaKIIMM CTaHIApTA.

2. ffs — for future study — st Oynyiero u3ydeHusi B COOTBETCTBYIOIIIEM KOMUTETE T10 CTaH-
JapTH3aIiu.

3. B ckobkax yKa3aHbI 3HAUeHHsI Ha BepXHeW pabodeil yacTore.

JJIsI TIOCTPOEHUST TPAKTOB KAaTeTOPUU 6 MCIIOIB3YIOTCS Kabeau BCeX TUIOB (IKpaHU-
pOBaHHBIE U HEIKpaHUPOBaHHBIE). B KauecTBe cOeNMHUTEIS TIPUMEHSIETCSI B OCHOBHOM
MOJYJIbHBIN pazbeM. MI3BeCTHBI TakKe pa3paboTKy Ha APYTMX TUIAX pa3beMOB, HAaMOO-
Jiee U3BECTHBIMU U3 KOTOPBIX SIBJISTIOTCSI pa3beMbl TUMOB 110 u 210. JIlunuu xareropum 7
MPY COBPEMEHHOM COCTOSTHUM YPOBHSI TEXHUKU MOTYT OBITh peajM30BaHbI TOJHKO Ha
kabene ¢ PKpaHUPOBAHHBIMU IMapamMu. B HacTosiiee Bpemsi cepuiiHblE pa3beMbl MO-
JIyJTbHOTO THUIIA TTO3BOJISIIOT OOECIIEYNUTh XapaKTepUCTUKU ITPOeKTa HOPMATUBHBIX JIOKY-
MEHTOB KaTeTropuii 7 TOJBKO IJISl BHEIITHUX ITap KOHTAaKToB 1/2 u 7/8, 4T0o compoBOXma-
€TCsI ToTepell YHUBepCaATbHOCTH. MIMeeTcsl HECKOJIBKO OIBITHBIX pa3paboTOK pa3beMOB
C YJIYYIIeHHBIMU TTapaMeTpaMM, KOTOPbIE B IMEPCIIEKTHBE MOTYT OBITh MCITOJIb30BAHBI B
JIMHUSX KaTteropun 7. TeM He MeHee psii aHAIUTUKOB CUUTAET, YTO COBEPIIIEHCTBOBAHME
MOZYJIBHOTO pa3beMa ISl €T0 afanTaldy K paboTe Ha BBICOKUX YaCTOTaX JIUIIIEHO CMbICIA
U HEOOXOAMMO MEPEXOJUTh Ha HOBYIO KOHCTPYKINIO. OKOHYATEIHHOE PEIIeHUE O BbI-
Oope TuIla pa3beMa TPaKTOB KaTeropuu 7 KOMUTETaMU IO CTAaHAAPTU3AIIUM 10 COCTOSI-
HUI0 Ha cepenuHy 1999 roga He mpuHsTo. bojee moapodbHas uHpopMalus 06 U3BECT-
HBIX pa3paboTKax B 3TO¥ 00JaCTH MPUBUANTCS B maparpade 3.2.6.

Hixe mMbl He OyeM ocTaHABIMBATHCS Ha Kilaccax JUHUI A v B, moctpoeHne KoTophix
He TIpe/ICTaB/IsIeT HUKAKMX TPYIHOCTEH Ha COBPEMEHHOM 3JIeMEeHTHOI Oa3e. Masblii uHTe-
pec crietianuctoB 1Mo CKC K 3tuM JTmHUSIM 00yCIIOBJIEH TakKe TeM, YTO OHM He TIOIep-
JKMBAIOT paboTy HanboJiee MacCOBOI Ha CETOMHSIIHUN JeHb ceTeBoi anmapaTypsl Ethernet,



TO €CTb Ha YIOMSIHYTBIX JIMHUSIX HEJIb3s1 TOCTpouTh YHUBepcaibHyI0 CKC. TouHo TaK xe B
JJThHEHIIeM TTOIPOOHO He 00CYKIAatoTCs JIMHUK KaTeropuil Se, 6 u 7, KOTOphIe IO COCTO-
STHUIO Ha ceperHy 1999 rona obulManibHO HE CTaHAAPTU30BAHBI.
JIunum snexrpuueckoit cBsi3u CKC moixHbl ObITH COOpaHbl U3 Kabeneil U Apyrux
KOMIIOHEHTOB C XapaKTepUCTUKAMU HE XyXe TOI KaTeropuu, Ha KOTOPYIO OHU pac-
cuuTaHbl. JJaHHOE TPaBWJIO MMeeT TaKke M OOpaTHOe AeWCTBUE: JMHUS CBSI3M, CO-
OpaHHasT M3 KOMITOHCHTOB OIIPEIEICHHON KaTeTOpWH, ITOIICPKUBacT paboTy Bcex
TMPUJIOXKEHUI CBOero n 00siee HU3KOTO KJIACCOB.
B cranmaprax ISO/IEC 11801 u TIA/EIA 568-A ykazaHo, uto quaUM cBsizu CKC
Oy/IyT COOTBETCTBOBATH TPEOOBAHUSIM OIPEEICHHOMN KAaTerOpuu MpU COOIIOCHUM Clie-
IYIOLINX TPEX YCIOBUNA:
e TeXHWYECKUE XapaKTePHCTHKH BCeX Kabesel, pa3beMOB M COCTUHUTETLHBIX IITHYPOB
STO JIMHUU COOTBETCTBYIOT TPEOOBAHUSIM 3TOM KATETOPUU WM TIPEBBIIAIOT WX;

e JIMHMS CBSI3U CIIPOEKTHMPOBAHA C YUETOM TpeOOBAHUI CTAHIAPTOB (TO €CTh COOIIO-
TIeHBl OTPaHUIEHUS Ha JUTMHBI KabeJel, KOMMIEeCTBO TOUeK KOMMYTALINA | T.1.);

e MOHTaX BHITIOJJHEH B COOTBETCTBUM C TPEOOBAHUSIMU ITEPEUMCIICHHBIX BEIIIIE
CTaHJAPTOB.

1.3.2. OrpannueHua Ha AAMHbI Kabene v wHypoB CKC

Cragmapter ISO/IEC 11801 u TIA/EIA 568-A ycTaHaBIMBAIOT OTPaHUICHUS Ha MaKCH-
MaJIbHBIE JJIMHBI KaOeJIeil U COEqMHUTENBHBIX LIHYPOB TOPU30HTAIBHON U MarCTPAJIbHBIX
noacucteM. JITMHBI Kabeseil ykazaHbl Ha puc. 4 u ipuseneHs! B Tab. 11. Emne pa3 momuep-
KHEM, YTO MAaKCUMAJIbHBIE JUIMHBI SJIEKTPUUECKUX KAOEIBbHBIX JIMHUIA UTS IIEPEIauld CUTHA-
JIa YKa3aHHOTO KJ1acca MPUBEIECHBI IS CITydast TOCTPOSHUSI 3TUX JIMHUN U3 CUMMETPUYHO-
ro Kabessl U Jpyrux KOMIIOHEHTOB C KaTeropueil He HIKe YKa3aHHOM.

CerteBoe 060pyIOBaHUE

. up
G F E
H—HX =
I max U max @ max A ===
1500 m 500 m : 90 m
D B C B ..
HEIIHAS BHyTpeHHsasa I"opU30HTANIBHBII
MarucTpallb MarucTpajib Kabenns
« > >
KBM K3 K9
A+B+E <10 M — cymmapHas ATMHA BCEX ITHYPOB U MIEPEMBIYEK TOPU3OHTAIBHON MMOACUCTEMBI;
CuD<20M — mIMHAa KOMMYTaLIMOHHBIX HIHYpOB (niepembruek) B K3 u KBM;
FuG<30M — nmuHa okoHeyHBbIX IIHYpoB B K3 u KBM.
[Mpumeuanusi:

1. Bce ykazaHHBIE ITMHBI — (PU3UYECKUE TTUHBI.
2. Hmuuet 10 M (A+B+E) u 30 M (F u G) 9BasioTcss peKOMEHIYEMbIMHU.

Puc. 4. MakcumaibHble paccTosiHusl B KabeabHoi cucreme o ISO/IEC 11801

JnuHa kabenst TOPU3OHTAIBHOM TOACUCTEMBI yCTaHOBJIEHA paBHOU 90 M (Tutioc
10 M Ha coeTVHUTEIbHBIEC IIIHYPHI). BEIOOP MMEHHO 3TOr0 3HAYEHUS NIPOU3BEIEH UC-
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XOJISl U3 BO3MOXHOCTE BUTON Maphl KaK HAIPABJISIONIENH CUCTEMBbI 3JIEKTPOMArHUT-
HBIX KOJieOaHUWI IlepeaBaTh CUTHAJIbI Hambojee MacCOBBIX (HA MOMEHT IIPHHSITHUS
CTaHAAPTOB) BBICOKOCKOPOCTHBHIX mpuiaoxeHuit tura Fast Ethernet. VYuuTbhiBamuce
TOCTUTHYTBIN TEXHUYECKUN YPOBEHD 2JIEMEHTHOM 0a3bl M IPUMEHSIEMBIE CXEMOTEXHM -
YecKHe peleHUsT TIPUeMOIIepeIaTINKOB COBPEMEHHOTO CeTeBOro obopynoBanms. He
TOCTIETHIOO POJIb IIPY BRIOOPE MMEHHO 3TOTO 3HAYEHMST MAaKCUMAJIbHON JUTMHBI UTpa-
JIN apXUTEKTYPHBIE OCOOEHHOCTU TUIIOBBIX O(DUCHBIX 3MaHUA.

Ta6auua 11. MakcuMaibHbIe JUIMHBI KAOEJIBHBIX TPACC B 3aBUCMMOCTH OT THIIA KabeJsi U Kiiacca

TPUTIOXKEHUS
Kiacc mprtoskeHmit A B C D Onruku
Cpena nepenayu curHana
CUMMeTpUYHBIH Kabenb kaTeropun 3 2 KM 200 m 100 m D
CuMMeTpUYHBIHA Kabenb kateropuu 4 3 kM 260 M 150 m
CHUMMETpUYHBINA Kabenb KaTeropun 5 3 kM 260 M 160 M 100 M
CuMMeTpruabiii Kaberns 150 Om 3 KM 400 M 250 M 150 m
MHOroMOJIOBEIM ONTHUECKUI Kabeln - - - - 2 KM
OIHOMOIOBEIM ONTHYECKUIH Ka0eib - - - - 3 kM2
[Ipumeyanus:

1. Tlon nnmmHoit 100 M mOHMMaeTCs] cyMMapHasi IJIMHA TOPU30HTaIbHOTO Kadest (1o 90 m)
U COCIMHUTEIBHBIX IIIHYPOB.

2. 3 kM — orpaHuyeHue, (popMasbHO HaJOXeHHOe cTaHmapTtoM. He sBisgercst pusmuec-
KUM OIpaHUYEHUEM IS OTHOMOAOBBIX BOJIOKOHHBIX CBETOBOJIOB.

B ciyyae peasim3aniiu TOPU30OHTAIBHOM Pa3BOIKM HAa BOJOKOHHO-ONTUYECKOM Ka-
Oeye mIMHA KaOeTbHOM Tpacchl orpaHMYeHa BedndnmHOW 90 M M3 TeX cooOpaxkeHUH,
YTO OHA TapaHTUPOBAHHO IO3BOJISIET BBHIIIOJHUTH OTPAHWYCHMS ITPOTOKOJBHOTO Xa-
paktepa cereir Fast Ethernet Mo MakKcMMaaTbHOMY AMAMETPY KOJUTM3MOHHOTO JOMEHA.

OCHOBHBIM Ha3HAUYE€HUEM IOACUCTEMBI BHYTPEHHUX MarucTpajeil sBisieTcsi o0be-
IVHEHUE B €IUHOE 11eJI0€ TEXHUUECKUX ITOMEIeHUH B Mpejesnax oqHoro 3gaHus. Uc-
XOJISl U3 9TOT0 MaKCUMaJIbHasl JJIMHA TaKOW MarucTpalv YCTaHABJIUBAETCSl CTaHIapTa-
MU paBHOil 500 M.

W HakoHell, TofcucTeMa BHENTHUX MarucTpajieil, KoTopas oObeINHSEeT OTACIbHBIC
37aHNsI, MOXET BKJIIOUaTh B ceOs Kabem MaKCUMAaJIbHON IIMHON 2 Wi 3 KM B 3aBU-
CHUMOCTH OT THmHa. [IpM COBpeMEHHOM COCTOSTHUM YPOBHSI BOJIOKOHHO-OITHYECKOM
TEXHUKHU 5TO PACCTOSIHUE MOXET ObITh yBennueHo f0 100 u Gonee KMIOMETPOB C UC-
TOJIb30BaHWEM OOBIYHOM cepuitHON ammapatypsl. OqHAaKO ITpU HEOOXOIUMOCTHU obec-
MeYEHUST CBSI3U Ha CTOJIb OOJIBIIME PACCTOSHUS CTaHAAPTAMM IIPEIIIOJIaraeTcsi, 4To
JUTSL TIepexadyn MHGopMaIuy OyayT MUCIIOIb30BaThCsl JUHUU U KaHAJIBI CBSI3U OOIIETro
TTOJIb30BaHUS PA3IMYHBIX TEJIEKOMMYHUKAIITMOHHBIX OTIEPaTOPOB.

1.4. AonOAHMTEeAbHbIE€ BapUaHTbI
TOononornueckoro nocrpoenua CKC

Huxe paccmaTpuBaroTcsl JOMOJHUTEIbHbBIE BO3MOXHOCTH MOCTPOEHUSI TOPU3OHTAIb-
HOU TIOACHUCTEMBI M TIOJCUCTEMBl BHYTPEHHHUX MATUCTpaeil, 9acTh M3 KOTOPHIX HE
BollUIa B AericTBytomue ocHoBHbIe cTaHaapThl 1o CKC. Ilo cocTosiHMIO Ha cepeauHy
1999 roma oHM HOPMUPYIOTCS TONbKO TexHmdeckumu Oroimerensmu TIA/EIA u, mo
MHEHMIO OosbiHCTBa crienranucToB o CKC, 6e3 Kakux-aubo MpUHIUMUATBHBIX

5 JlanHO€ TpeGOBaHME HE SABJISETCS YPE3MEPHO 3ABBILEHHBIM, KAK 3TO MOXET IIOKA3aThCS Ha Iep-
BB B3DIsIA. Tak, B IIpakTHKe aBTOpoB uMentcs ciaydaid peamusanny CKC B 3manum mmHoi 400 M.



W3MEHEHUI UX OCHOBHBIE ITOJIOKEHUST OyIyT BBEJCHBI B HOBBIC PEIAKIIUKA CTAaHIAPTOB.
Hanuuue 3TMX BapMaHTOB CYIIECTBEHHO YBEJIMYMBAET CBOOOMY BBHIOOpA MPOEKTUPOB-
IIMKA ¥ MIO3BOJISIET 3HAYUTEIFHO YBEIUIUTD TEXHUKO-3KOHOMUYECKYI0 3(D(EeKTUBHOCTD
KabeJbHO# CUCTEMBI B PsIZIe YaCTO BCTPEUAIONIMXCS Ha MPAKTUKE CIyJaeB.

1.4.1. BapuaHTbl NOCTPOEHUA rOPU3OHTaAbHOM nmoacucTembl CKC
Tl'opuzonransHas momcucreMa CKC mpu ee peanmsaniuv Ha
KabeJIsIX M3 BUTHIX ITap MOXET OBITh ITOCTPOCHA IT0 YETHIPEM
pa3IMIHBEIM CXeMaM, KOTOphIe IpuBeaeHbI Ha puc. 5. Hanbo-
Jiee 9acTo IIpUMEHSIeTCs TIepBasi U3 HUX, KOTopasi oOpa3oBaHa
HeTPEephIBHBIM KabeJieM MakCUMalIbHOU JuyinHO# 90 M, coenu-
HSIOIMM UH(OpMaMoHHY0 po3eTky P u xommyTannoH-
K9 HyI0 MaHenb B KpoccoBoii ataxa KD. Bo Bropom BapuaHTe
T TPaKT Iepenayn odpasyeTcs U3 Kabeneil IByX pasIMuHbIX TU-
WP [IOB, HO C SKBHUBAJICHTHBIMU IEPEAATOUHBIMU XapaKTEePUCTHU-
Kamu. JleiicTByIolIiEé HOPMATUBHBIE TOKYMEHTHI 33/Ial0T JBE
BO3MOXHBIE KOMOMHAIIMU TUIIOB TaKuX Kabejeli: MHOromap-
HBI + YeThIpeXHapHbIA U KPYIJIbIA + IUIOCKUIL ¢ OXMHAKO-
MUTO BBIM KOJIMIECTBOM T1ap (Ha MPAKTUKE 3TO YETHIPE TIAPHI). DTH
KabeJ COeTUHSIIOTCSI MEXIy CO00il B TaK Ha3bIBAEMOI TOUKE
nepexona TTI. Touka nepexona peaynsyercss HA OOBIMHOM KOM-
MyTallMOHHOM O0OpYIOBaHUM, OJHAKO €r0 3arpelaeTcsl Uc-
TIOJIH30BATh JUIST BHITIOJTHEHUSI OTIEPAIIMif aIMITHUCTPUPOBAHMUS
K2 KaOeJILHOW CHCTeMBI U IS TIOMKITIOUEHNUST aKTUBHBIX CETEBBIX
cp YCTPOMCTB JTIF000r0 Ha3HaYeHMsI. B COOTBETCTBUY C 3TUM B TOUKE
yup TIepexojia HUKOTJA He JOJDKHBI IMPUMEHSITHCS KOMMYTAITMOH-

HbIE U OKOHEYHBIE IITHYPHI.
ITocneanue nBa BapuaHTa MOCTPOEHUST TOPU3OHTAIBHOM
Puc. 5. BapuarTsi nonxcucteMbl CKC 1IMpOKO NMPUMEHSIIOTCS B TaK Ha3bIBae-
opraHmzaiuy ropuzon- ~ MPIX OTKDBITBIX oducax (open offices), To ecTb B pabounx
TANBHO TTOICUCTEMBI TIOMETIEHUSX OOJBIION TUIOIIAMU, KOTOPHIE pasesieHbl Ha
OTHETHbHBIE CEKITNY CTIEIINATN3NPOBAHHON MeOEIThIO VT JIeT-
KUMU HeKaMUTAIbHBIMU MeperopoakaMu. OOIIUM OTIMYUTEIbHBIM ITPU3HAKOM TaKUX
0(uCOB SIBIAIOTCS YacThle IepeMeIleHUs COTPYIHUKOB U U3MEHEHUST KOHbUTypanuit
paboumx MecCT, a TakKe HaJTUIKe SIBHO BBIPAK€HHOU 30HHOM TPYIIITUPOBKY OTAEIbHBIX
pabounx MecT. B OTKPHITEIX odrcax MOTYT MPUMEHSITHCS MHOTOIIOJIb30BAaTEIbCKIE
TejeKoMMyHUKanmoHHble po3eTku MUTO (Multi-User Telecommunication outlet) u
koHcomuaarmonusle Toukn CP (consolidation point). O6a BapuaHTa cTaHIapTU30Ba-
HBl TexHU4YecKuM OrosutereHem TSB-75 [12] m aganTupyloT pacCMOTpPEHHBIC BHIIIE
pelIeHUsT Ha ClIydail oTKphIToro oduca (tadm. 12).
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Tabmmna 12. AHanoruu MeXIy pa3TMYHBIMU BapHaHTaMU OpPTaHU3allUK TOPU3OHTAIBHON IMOMI-
CHCTEMBI

Tun oduca IIpsiMmoe coenuHeHue MHOrornoab30BaTeIbCKOe
COeIMHEHIE
OOBIYHBIN Oduc OOBIYHBII ITPOGPOC Touka nepexoma
OTKpHITHII Oduc MHororoJib30BareIbcKast KoHconumanmoHHasi Touka
poseTka

ITox mHOTromoab30Barenbekoi po3etkoir MUTO moHmMaeTcst po3eTka, KOTopasi 00-
CITy>KMBaeT HECKOJIbKMX IOJIb30BaTeleil. Takoil 3JIeMEHT BBIICISICTCS B OTIEIbHBINA BUT

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



obopynoBaHus (cM. manee maparpad 3.3.3.2.2) u ycraHaBIMBaeTCsS Ha KOJOHHAX U CTe-
Hax 31aHusl, ToJ (ajbIINoIoM, B HAMOJbHBIX KOPOOKax U, AOCTATOYHO PEIKO, B MPO-
CTPaHCTBE MEXIY KalMTAIGHBIM M TOABECHBIM ITOTOJMKaMK. MakcuMaibHas muHa W
OKOHEYHOrO IIIHypa, coenuHsoniero po3eTky MUTO c ceTeBbIM 000pyaoBaHUEM Ha
paboueM MecTe, He AOJKHA MpeBbIIaTh 20 M 1 BBIUMCIISIETCS] CIEIYIOIIMM 00pa3oMm:

W = (102-H)/1,2~7 M, W < 20 M, (1)

rae H — miuHa ropu3oHTaIbHOTO Kabess.

Kosbdunuent 1,2 yuutsiBaeT MOBBIIIEHHOE 3aTyXaHWe CUTHajla B Kabeye coeiu-
HUTEJIBHOTO IITHYypa ¢ THOKMMU MHOTOTIPOBOJIOYHBIMYM MPOBOAHUKAMU (CM. TTaparpad
3.1.4.1). ToctossHHBII KOG DUIIMEHT 7 onpenessieT MaKCUMaIbHYIO JUIMHY KOMMYTa-
LIMOHHBIX ITHYPOB B KpoccoBoii. ['paduk 3aBUCUMOCTHU IJTMHBI KOMMYTAIITMOHHOTO IIIHY-
pa OT IUTMHBI TOPU3OHTATHFHOTO Kabess TpuBeleH Ha puc. 6. AHamm3 ¢dopMmyisl 1
TOKAa3bIBAET, YTO NP MAKCUMAJIbHOW IJIMHE OKOHEYHOTO IIHypa B 20 M JUIMHA TOpU-
30HTAJIBHOTO Kabessl He JOJDKHA IpeBhIaTh 70 M.

Takum obpazom, cymmapHas

220 JUIMHA OKOHEYHOT'0 Y KOMMYTalLlU-
20.0 A OHHOTO IITHYPOB B OTKPHITOM 01~
15.0 + Ce MOXET JOCTHUraTh 27 M IPOTUB
10 M B cayyae oOblYHOTO Oduca,

10.0 7 4TO CONPOBOXKIAETCS 3aMETHBIM
50+ YBEJIMYEHUEM TMOKOCTH KaOeIbHOI

: : : cucremsl. IIpu 3TOM 32 cUeT cooT-

0.0 ' ' ' BETCTBYIOIIEN KOPPEKTAPOBKY [N~
70 75 80 85 90  HBI TOPM3OHTAIHHOTO KabeJIst B CTO-

H POHY YMEHBIIIEHUSI MAaKCUMAJIbHOE

Puc. 6. 3aBUCUMOCTb MaKCUMAaJIbHOU JUTMHBI CYMMApHOC 3aTyXaHHUC TpaKTa T1e-

KOMMYTAIMOHHOTO IIHYPA OT UTHHEI TOPM3OHTANbHOro ~PEAAUM CUTHANA B OOOMX CIydasx
KabeJist JUIs MHOTOTIONb30BATEbCKOM PO3ETKH OKAa3bIBAETCS OIMUHAKOBBIM.

Koncommanyonnas touka CP B
OTKPBITOM O(uce SBISETCS MPSMBIM aHAJIOTOM TOUYKM Tepexoja TPaTuIMOHHON TOIIOJIO-
. OT Hee K OTACIBHBIM pO3eTKaM Pabovero MecTa IPOTITUBAIOTCS KOPOTKUE OTPE3KU
TOPM3OHTAIILHOTO Ka0eJIst, KOTOPBIE SIBJISIFOTCST TIPOIOJDKEHEM OCHOBHOTO Ka0eIsT CerMeH-
Ta. Pemrennst Ha ocHoBe CP pekoMeH IyeTcsl IPUMEHSITh B TeX CIIyJasiX, KOrja IepeMerie-
HUSI COTPYIHUKOB BO3MOXHBI, HO HE CTOJIb YacThI 10 cpaBHeHUIO ¢ podeTkamu MUTO.
Tak Xe Kak Mpu TpaguLIMOHHON KaOeJbHO! pa3BoOAKe, B 1000 TOPU30HTAIBHOM
JIMHUW OTKPBITOTO Orica 3ampelnaeTcs UCIIoIb30BaHue 6ojiee OMHOM TOUKY ITepexoaa
B Buze po3erok MUTO u CP, a B KOHCOTUIAIMOHHON TOYKE HE HAOIyCKaeTCs MOJ-
KJTI0YeHHE aKTUBHOTO 000PYIOBaHUS 1 BBHITTOTHEHUS OTIEpaIliii aIMUHUCTPUPOBAHMSI.

1.4.2. TononOrMM C LLEHTPAAHM3OBaHHbIM aAMHUHHUCTPUPOBaAHUEM
CucrteMbl C EHTPATU30BAHHBIM aIMUHUCTPUPOBAHUEM OTPEAEIEHBl B TEXHUIECKOM
orouterene TSB-72 [15] u oTHOCSITCSA K CIy4aro TOCTPOEHUSI PA3BOJKU BHYTPU OTHOTO
3MaHUs TTOJTHOCTBIO Ha ONTHUYeCKOM Kabene. OCHOBHAs Wiesl, 3aJI0XKEHHAsI B 3TOM
IIOKyMEHTE, COCTOUT B TIpefocTaBieHnu mpoeKTupoBiKy CKC BO3MOXHOCTH OTKa3a
B JJAaHHOW CUTYaIIMU OT XECTKOTO JeJIeHUsT KaOeJbHOW pa3BOAKM HAa TOPU3OHTAIBHYIO
MOJCUCTEMY U MOJCUCTEMY BHYTPEHHUX MarucTpajieil ¢ ux o0ObeIUHEHUEM B €IMHOE
11eJI0€e ¥ TIEPEXO]l 32 CUET ATOTO OT ABYXYPOBHEBOI 3B€31000pa3HOl TOMOJIOTUU K TIPO-
CTOIl OJHOYPOBHEBOM.
ITpuMeHeHre TIPUHITUIIA [IEHTPATU30BAHHOTO aIMUHUCTPUPOBAHUS TTO3BOJISIET:



¢ 3HAUYUTEIHHO YBEJIWYUTH yrpasisieMocTs JIBC 3a cueT mosiBiieHUs BO3MOXHOC-
T4 (OPMUPOBAHUS JIIOOBIX Harepea 3aaHHbIX pabounx IpynIl Ha GU3NIECKOM
ypOBHE 0€3 MCIOJIb30BaHMS BUPTYATbHBIX COSTUHEHUIA;

*  COCpEIOTOYUTh BCE aKTUBHOE OOOpYyIHOBaHWE B OMHOM MECTE, YTO BJIEYET 3a
co0o#i yBeIMUCHHE 3aIIUIIIEHHOCTA OT HECAHKIIMOHMPOBAHHOIO JOCTYIIa K MH-
¢dopMmanuu, yMeHbIIIEHNE TTOTPEOHOCTA B BRICOKOCKOPOCTHBIX KaHAJIaX U yIIPO-
IeHNe MPOLIeAYp MPOBEASHUS SKCILTyaTallMOHHBIX U3MEPEHUI;

e 3HAYUTEIPHO COKPATUTHh WU JaXe ITOJHOCTHIO (B HEKOTOPHIX CIIydasiX) OTKa-
3aThCS OT BBIIEJICHHBIX ITOMEILCHMI ST KPOCCOBBIX STaXKEH.

AKTYaJIbHOCTB IMPAKTUYECKOTO UCITOIh30-
BaHMSI LICHTPAJIM30BAaHHOTO aAIMUHUCTPUPO-
a) BaHMSI PE3KO BO3pOCya B CBSI3U C MaCCOBBIM

BHEJPEHUEM B IMUPOKYI0 HHXKEHEPHYIO
MPAKTUKY BOJJOKOHHO-OINTUYECKOM TEXHUKHI
mnepenadyyr CUTHAJIOB, KOTOpash He HAKJIAJbI-

K3 K3 npP

K3 Ko yp BAaeT Ha JUIMHBI BBICOKOCKOPOCTHBIX KaHa-
J0B (pusrdeckoro 90-MeTpoBOro OrpaHUYE-
6) |><| O < HUSL BUTO Taphl.
"\ N CorntacHo 6roswieteHio TSB-72 kabenbHble

CUCTEMBI PACCMaTPHUBAEMOT'0O BUIA MOTYT OBITh
e IO CCTOM o TOFTPOCID 10 CIELYONIN BpIGITANS -
a) C OTHIM MEXKCOETHHEHHEM; TIOJIb30BAHUEM OTHOTO MEXCOEIUHEHUS U 0e3
0) 6e3 MexXCoeaMHEeHUI Hero. BapuaHT ¢ ofHUM coeIMHEHEM TT03BO-

JISIET COXPAHWUTh MPEXHIOI TEJIEKOMMYHUKA-
IIMOHHYIO MH(MPACTPYKTYPY 3/IaHUSI, TaK KaK KpOCCOBOE 0OOpYIOBaHUE IUISI €r0 peann3a-
1IMM pa3MeliaeTcsi B IOMEIIEHUSIX, 3ape3ePBUPOBAHHBIX TTEPBOHAYATLHBIM ITPOSKTOM IO
KPOCCOBBIE 3TaXW. DTOT BapyWaHT BO3MOXEH B NIBYX Pa3HOBUIHOCTSX. IlepBylo M3 HMX
MOKHO Ha3BaTh CXeMoii omeemeésnerusi [16]. CornmacHo 3Toi cxeMe 10 KPOCCOBBIX IOBOIMTCS
MarucTpaibHbIi Kabelb, JTaTbHEMIAs pa3BoOIKa BBITOTHSIETCSI A0OHEHTCKUM KabesieM, KO-
TOPBIN COEMMHSIETCS] C MAaTUCTPATIbHBIM HEPa3beMHBIM COeMHUTENEM. BTropasi pasHOBuUII-
HOCTh TIOJTyJIWyIa Ha3BaHUE NACCUBHOU Kommymayuonxou naneau [16]. B cooTBeTcTBUU C
TTAHHOM CXeMOIl TIpeaycMaTpuBaeTCs IIPOIECC KOMMYTAIIMU C UCTIOJB30BAHUEM OOBITHOTO
KOMMYTAIIMOHHOTO IIHypa. MaKcUMaIbHOE PacCTOsTHUE OT MH(MOPMAITMOHHON PO3ETKU JI0
KPOCCOBOI1 3Taka B paCCMaTpUBAaeMOM BapuaHTe cocTaBisieT 90 M. DTO MO3BOMSIET coXpa-
HUTH TIpeeMcTBeHHOCTh ¢ TIA/EIA-568-A B OTHOIIEHWN TOPU3OHTAIBHON IIPOBOIKU W
00eCTIeYnTh JICTKOCTh BO3BpaTa K CTAaHAAPTHOM IBYXYPOBHEBOI TOIMOJOTMH. MaKCHUMalTb-
Hasl JUIMHA KaHajla C MEXCOeIMHEHEM BeiOpaHa paBHOH 300 M 13 cOOOpaXeHU! Moyye-
HUST Ha KabeJte ¢ BOJIOKHOM TuTIa 62,5/125 mporycKHO# CrtocoOHOCTY KaHaa ces3u 1 I'out/c,
TO €CTh MOAAEPXKKM HanOoJiee CKOPOCTHBIX HA CETOTHSIITHUIN NeHb MPWIOXKEHWI TUIA
Gigabit Ethernet u Fibre Channel. ITo aHasioruu co CTpyKTypaMH Ha 3JeKTPUYECKOM
KabeJie, B KOTOPBIX MPUMEHSIOTCS TOUKH TIepeXxoia pas3ITIHoOro BUIa, KaKoe-TM00 aKTHB-
HOe 000pyIOBaHUE B MECTE pa3MEICHNST Kpocca He YCTAHABIMBACTCA.

YnomsiHyToe Bhilie B maparpade 1.3.2 orpaHndeHne MpOTOKOJILHOTO XapaKTepa ceTeit
Fast Ethernet pazpa6oTunkamu TSB-72 cuuTtaercss B TaHHOM CIydae MaJOCYIIECTBEH-
HBIM, BEPOSITHO, M3-3a CPABHUTEIILHO MaJION pacipoOCTPaHEHHOCTU BOJJOKOHHO-OIITH-
yecKoil anmapartypsl crangapta 100Base-FX, paboraroleiil B pexxume pasiaesIieHUsI 10-
JIOCHI TIPOITYCKAaHUSI.

IIpu noctpoenun CKC 6e3 MexxcoeqnHeHU ATMHA JTI000r0o KaHajia OISITh e U3 C000-
paxkeHMil obecriedeHusT TIPEeMCTBEHHOCTH OorpaHnyeHa 3HadyeHreM 90 M. DTo OlryTuMo
CyXaeT BO3MOXXHOCTU OpraHM3allii CUCTEMBI C IIEHTPATM30BAHHBIM aIMUHUCTPUPOBAHU-
€M B psiie O(PUCHBIX 3MaHMIA, OTHAKO B TpeJiesie TI03BOJISIET 000OUTUCH BOOOIIIE O3 BbIIEICH-
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HBIX KPOCCOBBIX 3Taxei. Ecim e oHM TpeaycMaTpUBalOTCSI TIPOSKTOM, TO TOBOPSIT O Mpo-
X0OHOU cXemMe VI B TAKOM CJIydae B KPOCCOBBIX PEKOMEHIYETCSI BBIIETISITh MECTa ISl XpaHe-
HUSI CBEPHYTOTO B OYXTHI 3araca Kabesieit U yCTAaHOBKA KOMMYTAIIMOHHOTO 000OPYI0BaHUSI.

OTMETUM TaKKe HEKOTOPBIE TOTOJHUTEIbHBIE OTPAaHUUYEHUS M pEKOMEHIAIIN 010~

nerenss TSB-72:

* B TOYKE MEXCOCIMHEHUS] He PEKOMEHIYEeTCSI CMEIIMBAaTh pa3beMHbIE U HEpa3b-
€MHBIe COeIMHUTETN BOJIOKOHHBIX CBETOBOMIOB;

e OCHOBHBIM THUIIOM Pa3beMHOTO ONTUIECKOTO coexuHuTeNsT cunutaercss SC B omqu-
HOYHOM WJIM IYTUIEKCHOM BapHMaHTaX;

* Hepa3beMHBIC COCIMHUTEIM MOTYT BBIMIOJHATHCS KaK CBapKO#l, TaK U C IIOMO-
IIbI0 MEXaHUYECKUX CILJIaiCOB;

* B BapMaHTaX C OJHUM MEXCOCIWHEHUEM B CJIydae BBIMIOJHEHUS IPOMEXYTOU-
HBIX HEPa3beMHBIX COCIUHEHUM CBETOBOIOB IOIYCKAETCS MCIIOJB30BaTh pas-
JIMYHBIE TUIIBI Kabeneil Ha TOPM30HTATLHOM M MaruCTPajJbHOM yJacTKax;

e uAeHTU(UKAIIMSI U MapKUPOBKA OTICIBHBIX BOJJOKOH M COSTUHUTENEH MOJIKHA
BBITIOJTHATBLCSI B COOTBETCTBUM ¢ mpaBuiiamu ctaHgapta TIA/EIA-606.

1.5. Npuuuun cable sharing

OCHOBHBIM TUIIOM Ka0eJIs1 TOpU30OHTaIbHOI moacucTteMbl coBpeMeHHo CKC sBisieT-
CsI YeTBIPEXTIaPHBIA CUMMETPUIHBIN KabeTh, UMEIONIUI YeThIpe Pa3TUIHBIX BAapUaHTa
KOHCTPYKTUBHOTO UCIOTHeHUs (cM. maparpad 3.1.2.1). bonbimnHcTBO Hanbosiee pac-
MPOCTPAHEHHBIX B HacTosiiee BpeMst cpeaHeckopocTHbIx (Ethernet 10Base-T, Token
Ring) u BeicokockopocTHbIX Fast Ethernet 100Base-TX, TP-PMD, ATM) npuioxe-
HUH TpeOyeT ISl paboOTHl TOJIBKO ABE BUTHIC Maphl. OcTaibHBIE BE Mapbl HE MCIIOb-
3YIOTCSI 1 HEKOTOPBIMY TUIIAMH CETEBBIX MHTEPGhENCOB IIPOCTO 3aMBIKAIOTCS Ha 3eM-
JIIO, TO €CTh SIBJISIIOTCS JUIST HUX (haKTHUIECKU OECIIONIe3HBIMU. YPOBCHDb TEXHUIECKUX
XapaKTePUCTUK TOPU3OHTATHHBIX Kabesell, TpeOyeMbIil MEHCTBYIONUMU PeTaKITUSIMI
CTaHAApPTOB W MPAKTUICCKU TOCTUTHYTHIA HAa CETONHSIITHUN NEHb, MPUHIMITUAIBHO
TIO3BOJISIET TTepeiaBaTh IO TAKMM KabeJIsIM CUTHAJTBI OJTHOBPEMEHHO HECKOIBKUX (IBYX,
a B HEKOTOPBIX CIIy4yasix TpeX WU Jaxe YeThIpeX) MPUIOKEeHUN 06e3 3aMEeTHOTO BIIMSI-
HUS ApYT Ha apyra. [IogoOHOe TeXHUYecKoe pellieHHe 110 UCIOJIb30BAHUIO TOPU30H-
TaJIbHOM pa3BOAKMU TOJYYWIO Ha3BaHUe NMpuHIUNa cable sharing (pasgeneHusi, Wiu
paciuerieHus, kabeyss) U opUUMAIBHO AOIMYCKAeTCs ISl MPAKTUYECKOrO MPUMEHe-
nus crangapramu [SO/IEC 11801 u EN 50173.

J71s1 mpakTUYecKol peayin3aliy IpuHIMIA cable sharing paspaboTaH U BHEAPEH B
cepuitHOe TIPOU3BOJCTBO AOCTATOYHO OOJIBIION HAOOP Pa3IMYHBIX CIIEIIUATN3UPOBAH-
HBIX 2JIEMEHTOB, KOTOPbIE IIOAPOOHO PACCMOTPEHHI 1ajiee X MOTYT OBITh pa3/ieIeHBl Ha
CJIeYIOIIe TPYIIIIbL:

* Y-anmanrepsl (cM. maparpad 3.4.2.2), a TakKe CIBOEHHBIE U CTPOCHHBIE OATYHBI

(cM. maparpad 3.4.2.3);

* JBOWHBIE amanTepHbIe BCTaBKM (cM. maparpad 3.2.2.3);

e pa3BeTBUTEIbHBIE IIHYPHI (cM. Tlaparpad 3.4.1);

e MOHTaXHbIE IIHYPHI CHielIMaIbHOrO BUaa (cM. nmaparpad 3.4.1.3);

* CIOBOCHHBIE PO3ETOYHBIC MOIYJU, ITO3BOJISIONINE BBHIIIOTHSATh Ha HUX Pa3BOIKY

OTHOTO Kabess.

Bce mepeunciieHHBIE BHIIIE PEIICHNS, 32 NUCKITIOUCHUEM TTOCIETHIX JBYX, TO3BOJIS-
IOT B ClIy9ae HEOOXOMUMOCTH JIETKO BEPHYTHCS K CTAHAAPTHOMY YeTHIpEXITapHOMY Ba-
pUAaHTy OpraHU3aIlMy TOPU30HTAJIBHOTO yJacTKa TPakTa Mepemadd SIeKTPUIECKOTO
CUTHAJIa, TO €CTh HEe 3aTParvBalOT CBOMCTBO YHUBEPCAIBHOCTU KaOEIbHOU CHUCTEMEI.



CTaHAapThl HE BBIIBUTAIOT HUKAKUX OCOOBIX TPeOOBAHUIT K OOOpPYIOBAaHMIO, HUC-
TOJIb3yeMOMY IS peau3allii paccCMaTpUBaeMOro IPUHITUIIA, 32 UCKIIOUEHUEM TIPU-
MEHEHUS OTJIMIUTEILHON MapKUPOBKHU PO3ETOK.

Cpa3y ke OTMETUM, YTO €CTeCTBEHHbIM 00pa3oM HauboJjiee afanTUPOBaHbI IS Tie-
pernaynd CUTHAJIOB OMHOBPEMEHHO IBYX MPUJIOXEHUN TOPM30HTATbHBIE KabeduW ¢ Tak
Ha3bIBa€MOU 4eTBEpOUHON CKpyTKOU (cM. maparpad 3.1.2.1), koTopsle akTUUYECKH
TPEACTABISIIOT COOOM 1Ba OMMHAKOBBIX JIEMEHTA, 3aKJIIOUEHHBIX B OOIIYI0 000JIOUKY.
OpHako B CUJIY 1IEJIOTO psifia MPUUMH 3TU Kabeau He MOJIYYWIM IIUPOKOTO PacipocT-
paHEHUsI U BBIITYCKAIOTCS TOJIbKO €AMHUYHBIMU MpousBoauTeasiMu Texuuku st CKC.

Hcnonb3zoBanue obcyxnaemoro npuHiuna opranuzauuu CKC Haubosee BBITOAHO
B CETSX HEOOJBIIIOTO U CPETHETO pa3MEPOB B OCHOBHOM IIO JABYM IPUYMHAM:

e B HUX 3aTpaThl Ha TOPU3OHTAIBHYIO MPOBOJIKY COCTABJISIIOT OTHOCUTETHHO 0OOJIb-
1Yo BEJIMYMHY ¥ OMHOBPEMEHHAas IIepenada Imo OgJHOMY Kabellto CUTHAIOB JIBYX
MIPWJIOXKEHW 00ecIeynBaeT 3aMEeTHYI0 9KOHOMMIO KaITUTAIBHBIX (DMTHAHCOBBIX
3aTpaT Ha OPraHU3alINIO CEeTH;

e B TaKMX CETIX 3aMaya MPUMEHEHUSI CBEPXBBICOKOCKOPOCTHBIX MPUIOXKEHUI THUIA
Gigabit Ethernet, TpeOyrolnux uIst cBoeil paboThl OMTHOBPEMEHHO YEThIPEX ITap, SIBJISI-
€TCsI CYIIIECTBEHHO MEHee aKTYaJIbHOI M3-32 OTHOCUTEIIbHO MEHBIIIETO 00beMa Tiepe-
JaBaeMoi MHMOPMAIIUY; B TAKMX YCIOBUSIX OXXMIaeMast ITpoodJieMa HeXBaTK! TPAKTOB
Tepeiau CUTHAJIOB OTOIBUTAETCST HA HEOIIPENEIEHHO TAIEKYIO TIEPCIIEKTUBY.

OtMeTuM, YTO MPUHIMUI cable sharing moyiydms1 1OCTATOYHO OOJIBIIIOE PaclpocTpa-
HEHUE B HEKOTODPBIX €BPOIEICKUX CTpaHAaX, IJIe OH UCIIOJIb3YeTCs CYIIECTBEHHO Yalle
10 CPaBHEHUIO C PEIIEHUSIMU Ha OCHOBE JIBYXIIapHbIX Kabeseil. OgHAKO B HACTOSIIIEE
BpeMSI TAaHHOE PellleHNe He CIIMIIKOM MOy sipHO B Poccuiickoit @eneparuu. [Tpran-
HaMU TaKOTO TTOJOXEHMS A€ SIBJISTIOTCS CIEAYIONINe:

e 3HaumTeabHas mois poccuiickux CKC cTpouTcst B COOTBETCTBUU C TpeOOBaHU-

samu crangapta TIA/EIA-568A, KOTOpHIA He HOITyCKaeT OQHOBPEMEHHOM Iepe-
Jlayyl CUTHAJIOB JABYX MPUJIOXEHUI MO OAHOMY TOPU3OHTAIBHOMY Kabeo;

e mpuHIUI cable sharing Haubosee 3 deKTUBEH B ccTeEMaX ¢ UHIUBUIYAJIbHOMN K-
PaHUPOBKOU OTAEIBbHBIX Map, KOTOPhIE IO MPUYMHAM SKOHOMUYECKOTO XapaKTepa
YCTaHABIMUBAIOTCSI CYIIECTBEHHO PEXe CUCTEM 0€3 TaKOi SKpaHUPOBKU (OOIbIIAS
CTOMMOCTD JIEMEHTHO 6a3bl U TPYITOEMKOCTh MOHTaXka He KOMITEHCUPYIOTCSI KO-
HOMUEH 3aTpar 3a CYeT MEHBIIETO KOJIMUECTBA TPOKIIaIbIBAEMbIX Kabeleit);

e B Hallleif CTpaHe B HACTOsIllee BpeMs IMpakTU4yecku oTcyrcTByeT pbiHOK SOHO n
JIOMAITHUX CETeM, IJie Haubosee IMPOKO IPUMEHSIETCS Tepeiadya PasTndHbIX BbICO-
KOCKOPOCTHBIX M IITMPOKOIOJIOCHBIX CUTHAJIOB B OTHOM TOPU3OHTAIBHOM KabeJe.

OTHOCUTETLHO OOJIBIIIOE PACTIPOCTPAHEHME B HAlllell CTpaHEe UMEET TOJIBKO pellle-
HHE Ha OCHOBe Y-afanTepa Wik GYHKIIMOHAJIBHO aHAJIOTUIHOM €My alalTepHOl BCTaB-
ku HekoTopbix CKC, KoTOpBIe MPUMEHSIOTCS IS TIepefayu 1o OJHOMY Kabeso cur-
HanoB Ethernet 10Base-T u aHanoroBoro tenedoHa B HEOOIbIINX 1 JOCTATOYHO YacTO
HecepTU(PUIIUPYEMBIX CETSIX.

1.6. MTapanTMiHan nopaep)xKka coBpemMeHHbix CKC

CospemenHass CKC sBisieTcsi CIOXHBIM BbICOKOTEXHOJIOTUYHBIM TTPOAYKTOM, paccuu-
TaHHBIM Ha S3KCIUIyaTallMli0 B TEYEHHUE ITPOIOJDKMTEIBHOIO BpeMEHM. B CBSI3M C 3THM
0co00 BaxXHOE 3HaUeHue MpuodpeTaeT cucteMa rapantuii nmpoussonutenst CKC Ha npo-
IIYKITUIO ¥ Ha YCTAHOBJIEHHYIO cucTeMy. JleiiCTByIOIE pellakiluy CTaHAAPTOB HE Mpefi-
MMUCBHIBAIOT KAKUX-JIMOO XKECTKUX IIPaBWI B 3TOM o0sacTu, u Tonbko craHmapt ISO/IEC
11801 pexoMeHayeT ycTaHABIMBATh MPOOJIKUTEILHOCTh TAPAHTUM He MeHee ueM B 10 jier.

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



Ha ocHOBaHMUM 3TOTO B JaJIBHEHIIIEM pacCMaTPUBAIOTCS MPUHIIUIIBI M METOBI TApaHTHIA-
HOW TIOAJEePKKU, CIOXUBIIMECS B OTPACIU Ha TIpaBax CTaHAAPTOB Je-(dakTo.

B nactosiinee Bpemst nmpousBoauTenn CKC nmpuMeHSIIOT pa3IuvHble BUIBI TapaH-
Tiii. IX MOXHO pa3neiuTh Ha TPU OCHOBHBIC T'PYIIIIHL.

KiraccmueckuM BUIOM TapaHTUM SIBJISIETCSI 2apanmus HA KOMHOHeHMbl, U 6a30Bast
rapantusi. OHa 03HAayYaeT, 9YTO BCe KOMIIOHEHTHI KaOeJIbHOW CUCTEMBI HE UMEIOT IMPOMU3-
BOJICTBEHHBIX J1e(heKTOB M IIPU MCIIOJIB30BAaHUY 0 HAa3HAYEHUIO B COOTBETCTBMU C TY
MPOCITYKaT OINpPeNEICHHBIN MePUOJ BpEMEHU C MOMEHTA TIOKYINKU (OOBIYHO TISITH JIET; B
TocjieJHee BpeMsl HaMeTWIach TEHACHIIMS YBEJIMUEHUSI 9TOrO CpoKa: Hampumep, Lucent
Technologies npegocrapiseT Ha poayKThl cepuu Gigaspeed 20-J1€THIOO rapaHTUIO TaH-
HOTO BUJIA). YCJIOBUEM MOJMyYeHUsT 0a30BOI rapaHTUU SIBISIETCS MPUOOPETEHUE KOMIIO-
HeHTa Mo oUIIUATIBHBIM KaHaJlaM B MOpPsi/iKe, yCTaHOBJIEHHOM mpousBoguteniem CKC.

PacmmpenHnasi, wiu cucmemuas, eapanmus TPEJOCTABISIETCSI HA CIIPOEKTUPOBAH-
HyI0 U ycTaHoBIeHHy10 1o BeceM npaBuiaM CKC. Iloa Heil moHMMAaeTCs COOTBETCTBUE
XapaKTepUCTUK CMOHTUPOBAHHON CUCTEMBI TPEOOBAHUSIM CTaHAAPTOB. OCHOBHAS YacTh
MPOM3BOAMTENIEN OIpeNesIsieT CPOK ATOTO BUA TapaHTUM Ha CUCTEMBI KaTeropuu S5 B
15-16 ner, cucreMaM, XapaKTEpPUCTUKU KOTOPBIX IIPEBBIIIAIOT TPeOOBAHMS KATETOPUHT
6, TapaHTHITHBIN CPOK OOBIYHO yBeIUUMBaeTcs m0 20 JIeT, a HEKOTOPBIMU IIPOU3BOIH-
TeJISIMU laxke 10 25 set. OCHOBHBIE TPUHIIUITBI TPEOCTABICHUS] CUCTEMHOM rapaHTUU
MOTYT OBITh C(HOPMYJIUPOBAHBI CIETYIOIINM 00pa3OM:

e TIPUMEHEHME B COCTaBE CUCTEMbI UCKIIIOUUTEIFHO KOMIIOHEHTOB, O(UIIMATHHO pa3-
PEIIeHHBIX JJIsI YCTAHOBKY B JaHHYI0 KOHKpeTHYI0 CKC; Ha ncnoib30BaHue KOM-
TIOHEHTOB, HE BXOJSIIMX B O(DUITMATBHBIN ITepeUYeHb pa3pelieHHbIX, B KaXKIOM KOH-
KPETHOM CJIy4ae JOJLKHO OBITh MOIYYeHO OTAEbHOE pa3pellieHue MPOU3BOIUTES;

e cucTeMa JOJKHA OBITh ITOCTPOEHA B ITOJTHOM COOTBETCTBUU C TPeOOBAHUSIMU
NEWCTBYIOIIUX pelaKINil CTAaHAAPTOB, TO €CTh He MPEBHIIIeHA JIMHA KaOeTbHBIX
Tpacc ¥ IIHYPOB, KOJWIECTBO COSAMHUTENECH B TpakTe U T.I.;

*  KOJUYECTBO LIMKJIOB COETUHEHUSI-PA3beIUHEHUS] PA3bEMOB HE TIPEBBICUIIO 3HA-
YEHMUSI, 32/1aBa€MOTO CTaHIIapTaMUu;

e cuCTeMa JIOJKHA OBITh CIPOEKTUPOBAHA M MOCTPOEHA TOJILKO IMPOIIEIIINM COOT-
BETCTBYIOIlEE OOYYEeHNE W aBTOPU30BAHHBIM IMEPCOHAIOM; BCE U3MEHEHUSI U JI0-
MTOJTHEHUS TAKKE JOJDKHBI ITPOU3BOIUTLCS TOJIBKO ABTOPU30BAHHBIM ITEPCOHATOMY.

Hexkoropsie npousBoautenun CKC BBHABUTaIOT TakKKe MOMNOJIHHUTEIbHBIE TpeboBa-
HUS, KOTOPBIE CBOASTCS K HEOOXOAMMOCTH IPEAOCTABIEHUS IIPOTOKOJIOB U3MEPEHMIA,
HCTIOJIb30BAHUIO JJISI TECTUPOBAHUS TOJIBKO M3MEPUTENIBHBIX MPUOOPOB U3 OIpese-
JICHHOTO MEPEeYHs U T.1.

W3 npuBeIcHHOTO BHIIIE MOXHO YOEIUTHCS B TOM, YTO CUCTEMHAs TapaHTHUST BKITIOYaeT
B ce0s1 0a30BYIO M JIaXKe YCWJIMBAET €€ B CMBIC/IE YBEIMUCHUST TApAaHTUITHOTO CPOKA.

W HakoHell, Ion eapanmueti pabomut NPUA0NHCeHUl TIOHNMAETCSI CIIOCOOHOCTD IIPaBWIb-
HO cMoHTUpoBaHHOH U ycTaHoBIeHHOU CKC (To ectb CKC, yxXe umeroleir CUCTEMHYIO
TapaHTHIO) TOIEPXKUBATh paObOTy Te€X WU WHBIX MPUJIOKEHU. ['apaHTUM 3TOM TPYITITHI
UMeEIOT IBe pazHoBUAHOCTU. IlepBasi U3 HUX OCHOBaHA Ha CIMCKE MPWIOXKEHWH, Kyaa
YacTO BKJIIOYAIOTCS TAKME U3 HUX, KOTOPBIE (DOPMATIBHO HE MOTYT IMOJIEPKMBATHCS CTAH-
naptHoit CKC maHHOI KOHKpPETHOI Karteropuu. IIpy 3ToM BO3MOXHO yBeIMUeHUE U -
HBbI TaK Ha3bIBaeMoOl 0a30Boii mHUM (cM. manee maparpad 10.2.1) cBbIIe 3amaBaeMbIX
craggaptoM 90 M (kommanuu BICC u ITT Cannon). Bropast pa3HOBUAHOCTh TapaHTUU

6 OTMeTUM, YTO JaHHOE MOJNIOXEHUE HE 3aTPArMBaET MTPOLECC TIEPEKTIOYEHUSA OKOHEUHBIX U KOM-
MYTallMOHHBIX LITHYPOB, TaK KaK B IPOTHUBHOM CJIydae HOpMalbHAas SKCIUTyaTauus KabelbHOI
CHCTEMBI CTAHOBUTCSI HEBO3MOXHOM. [lepeueHpb neficTBUit, KOTOpble MOXET COBEeplIaTh Ha yc-
ta"HoBieHHOU CKC obcimyxXuBarouii mepcoHal, Kak MpaBuio, MOAPOOHO yKa3aH B TapaHTH -
HOM 00513aTeJIbCTBE KOMIIAHUM — IPOU3BOUTENIE KAOSTbHON CUCTEMBI.



paccMaTpuBaeMOl TPYIIITHI MIPEeAIoaraeT MOAISPKKY pabOTHI JTI0O0TO TIPIJTIOXKEHNS, all-
mapaTtypa KOToporo crpoekrupoBaHa st padotsl mo CKC Toif Uiy MHOI KaTeropumu.

HokymeHnrom, noarsepxaaoimmM Hammuue y CKC rapantuu Toro wiv MHOTO BUJA,
SIBJISIETCST cepTU(UKAT MPOU3BOIUTEIIS YCTAHOBJIEHHOTO MM obOpasna. CepTudrKaT MOKET
BbIIaBaThesl Kak cobctBeHHO Ha CKC, ycTaHOBIIEHHYIO 110 KOHKPETHOMY afipecy (Harmpu-
Mmep, «AitTu» u Lucent), tak u Binanesasbity CKC (ecrecTBeHHO, 4TO B 3TOM Citydae TpeOy-
ercs mepeodopMiIeHHe IIpU cMeHe Bianmeiblia; npuMepaMu sBiistiores ITT Cannon, RiT
Technologies, Mod-Tap). K ceprudukaTy npuxiaabBaeTcsl pEruCTPallMOHHbBIN JOKYMEHT
¢ Oojiee WM MeHee TOJHBIM OINMCAHMEM CHUCTEMBI, KOTOPHII MOXET OBITh JOIOJHEH
CXEMATUYECKUM TUIAHOM €€ CTPYKTYpPBI, a TaKXKe pe3ylbTaTaMU €€ MHCTPYMEHTAIbHOIO
TECTUPOBAHUS (ECJIM 3Ta MPOIIeaypa IPOBOANTCS coriacHo mpaBwiaM ycraHoBku CKC).

Tl'apanTHitHBI PEMOHT OOBIYHO BBITIOTHSIETCS KOMIAHUEW — MHCTAJIITOPOM KOH-
kpetHoit CKC. B Tex ciydasix, Korga 3Ta KOMIAHMS B CWJIy KaKUX-JIMOO TIPUIUH He
MOXKET BBITIOJTHUTD pabOTHI, IPOU3BOIUTEND IMTOPYIAeT UX IIPOBENEHUE IPYTOMY MECT-
HOMY TapTHEPY WJIU Xe BBITIOTHSET UX CAMOCTOSITEIHHO.

TapaHTHiTHBII PEMOHT He TIPOM3BOAMTCS TIPU HETIPABUIILHOM SKCILTyaTalluu, IIPeBHIIIe-
HUU HATPy3KH, MEXaHWMUYECKMX TTOBPEKICHUSIX W TIOBPEKIEHUSIX B PE3YJIbTATE CTUXUMHBIX
OenCTBUI, IPUMEHEHNM Hepa3pellieHHBIX KOMIIOHEHTOB U JPYTUX aHAJIOTMYHBIX CITyJasix.

JloTIOTHUTEIbHBIE CBEICHUST O Pa3IMYHBIX aclleKTax IMpeloCTaBIeHUs] U peaausa-
M TapaHTUMHON MOIIepKKM coaepxkarcs B ob3ope [17].

1.7. BoiBoAbI

CTpyKTypupOBaHHas1 KabeJbHasi CUCTeMa SIBJISIETCSI OCHOBOU MH(OPMaIlMOHHO-BbI-
YUCTUTETBHON M TeJIeKOMMYHUKAIIMOHHOW MHOPACTPYKTYpHI JIIOO0TO COBPEMEHHOTO
MIPEeNNPUATHSI, HAYUHAS OT HEOOBIION HDUPMBI ¢ HECKOIBKUMY COTPYIHUKAMU U 3a-
KaHUYMBasl KOpIopalueil, B KOTOpoil paboTaloT HECKOIBKO JECSITKOB THICSY YEJOBEK.
CospeMenHast CKC peanusyercs 10 U€papXUYeCKOMY 3Be371000pa3HOMY MPUHITUITY
U COCTOUT B OOIIIEM CITy4ae U3 HECKOJbKUX MTOJICUCTEM C IETATHHO CTAHIAPTU30BAHHBI-
MM Ha MEXIYHapOJHOM YPOBHE IMapaMmeTrpamMu U MHTepdeiicoM, B3auMOJeHCTBYIONIUX
MeXIy co0OIt IT0 oIpeeIeHHBIM TIpaBiiaM. MTerparus B OTHON crCTeMe BOJIOKOHHO-
ONTUYECKUX U JIEKTPUUECKUX KAOENIbHBIX JIMHUI CBSI3M HA OCHOBE CHUMMETPUYHOTO
KabeJist JaeT BO3MOXHOCTb O0ECIIEUNTh CPEeoif Mepeaadil OCHOBHYIO MacCy COBPEMEH-
HBIX U MEPCIIEKTUBHBIX BUAOB ceTeBoil anmaparypsl. Kabenbusie TpakTel CKC, co3nan-
HbIE Ha OCHOBE CEPUNHBIX KOMIIOHEHTOB, O0ECIIEUMBAIOT MAKCUMAJIbHYIO NAIbHOCTb
cBs3u 3000 M 1 “HGOPMAITMOHHYIO MTPOMYCKHYIO cllocoOHOCTh 1 T'0UT/C 1 BbIlIIE.
Hammume psina craHIapTU30BaHHBIX BAPMAHTOB IIOCTPOEHUST TOPU3OHTAIIBHOMN TTONICH-
cteMbl CKC cyIIecTBEHHO paciupsieT BOZMOXKXHOCTH aJalTallii K KOHKPETHBIM YCIJIOBH-
sIM. DTO TaeT BO3MOXHOCTH MTOJYYEHUS ONITUMAIBHOTO TI0 KPUTEPUIO TEXHUKO-3KOHOMMU-
yecKol 3(QDEeKTUBHOCTH PEILIEHUs IS OCHOBHOI Macchl O(UCHBIX MOMEUIEHU KakK B
3MAHUSIX CTapOil MTOCTPONKH, TaK U B CHEIUAIBHO CIIPOEKTUPOBAHHBIX OU3HEC-LIEHTPAX.
3ajoXeHHasl B CTaHAAPThl QYHKIMOHAIbHASI TMOKOCTh MO3BOJISIET TIPU HEOOXOIM-
MOCTH JIETKO paciupuTh oonacts npuMeHeHuss CKC 3a npenesabl 0QUCHBIX 3TaHUi 1
co31aBaTh KabeJbHbIE CUCTEMbI Ha IMIPOU3BOJICTBE U B OBITOBOM CEKTODE.
JlOCTUTHYTHIA TEXHUYECKUI YPOBEHBb 3JIEMEHTHOI 6a3bl U obecrieynBaeMoe 00y-
YEHHBIMU CIIELIMAIMCTAMU KaueCTBO MPOEKTUPOBAHUSI U MOHTAaXa MO3BOJISIET MIPOU3-
BOIUTENIO TAPAHTUPOBATh OE30TKA3HYIO padOTy CMOHTHUPOBAHHOW KaOeIbHOW CUCTE-
MBI Ha NPOTsKeHUU 15 u 6osee yet. B cBoo odepenr 3TO 03HAYAET, YTO CMOHTUPO-
BaHHasi CKC pabotaeT ¢akTUyecKu Ha MPOTSLKEHUM BCETO BPEMEHU MEXIY ABYMSI
KaIlUTAJIBHBIMUA PEMOHTAaMU O(UCHOTO 3IaHMUS.



