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Pexomenpanusa MCI-T G.656

XapaKTepuCTHKH BOJIOKHA H Ka0eJisl ¢ HeHYJ1eBOM Jucrnepcueit
JJIS LLIMPOKOIIOJIOCHOM ONITUYECKOH Iepeaadu

Pe3ome

B nacrosmeit PekoMeHganuu OmmMchIBalOTCS TE€OMETPUUECKUE M MEXAaHUYECKUE XapaKTEPUCTUKH, a TaKXKe
XapaKTEPUCTHKH TIepeTadn OAHOMOJAOBOTO ONTHYIECKOTO BOJIOKHA, KOTOPOE UMEET TOJIOKUTEITLHOE 3HAUCHUE
KO3 GUIMEHTa XPOMATUYECCKON JTUCIIEPCHM, IPEBBIIIAIONIEE HEKOTOPOS HEHYJIEBOE 3HAUYCHHE BO BCEM
JMana3oHe JJIUH BOJIH IpPENroyiiaraeMoro ucmnoib3oBanus 1460-1625 um. Takas gucnepcus CHUXKAET POCT
HENMWHEHHBIX 3(PQEeKTOB, KOTOpBIE MOTYT TPOSIBUTHCI OCOOCHHO CHIJIBHO B CHUCTEMax BBICOKOILJIOTHOTO
MYJIBTHIUICKCHPOBAHUS C pa3AelICHHEM 10 IJTHHAM BOJIH.

DTO ONTHUYECKOE BOJIOKHO MOXKET HCIIOJIb30BaThCs Kak B cucremax CWDM, Tak u B cucremax DWDM Bo
BCEM JHara3oHe qiuH BoiH oT 1460 no 1625 um.

HcTounuk

Pexomennanua MCO-T G.656 ytBepknena 13 urons 2004 roga 15-i1 MccnenoBaTenbckoil KoMHCCHEH
MCDO-T (2001-2004 rT.) B COOTBETCTBHH C MIPOIIECTYyPOH, H310KeHHOHW B Pexomenmanmu MCDO-T A.8.
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IMPEJIMCJIOBUE

MexayHapoaHeId coro3  anekTpocBsizn  (MCD) sBuseTcs CHeNMaNM3WPOBAaHHBIM yupexkaeHneM OpraHuzanun
OObenuuennbix Hauwmit B oOnactu anekrpocBsizu. Cekrop craHaaptuzauuu siekrpoceszu MCD  (MCO-T) —
nocrostHHbIA opran MCD. MCO-T oTBedaeT 3a M3y4YeHUE TEXHUYCCKUX, IKCIUTYaTAMOHHBIX U TapU(HBIX BOIPOCOB U
3a BBINYCK PekomeHaaluii 1o HUM C LIENbI0 CTaHIapTH3ALMH DJIEKTPOCBSI3H Ha BCEMUPHOW OCHOBE.

Bceemupnas accamOniest mo cranmapruzanuu anekrpocBsizu (BACD), xoropas nmpoBoauTcs KaxIble 4YeThIpe roja,
ompenenser TeMmbl A usydeHus MccnepoBatensckumu komuccusmMu MCO-T, koTopele, B CBOKO OYepensb,
BbIpa0aThIBalOT PekoMeHalmu 1o 3TUM TeMaM.

YrBepxnenue Pexomenganuit MCO-T ocymiecTBisieTcss B COOTBETCTBUH C TPOLEAYPOii, N3I0keHHO!H B Pesomrommu 1
BACD.

B HekoTophIX oOmacTsaX WHPOPMALMOHHBIX TEXHOJIOTHH, KOTOpPBIE BXOAAT B KommereHnuto MCO-T, HeoOXomnMmebie
CTaHJAapTHI pa3pabaTHIBAaIOTCs HAa 0OcHOBE coTpyaHnuectBa ¢ MCO m MOK.

ITPUMEYAHUE

B Hacrosmelt Pexkomenpanuu TepMmuH "aAMHHHCTpauus'' HCIOJB3YeTCs sl KpPaTKOCTH M 0003HAYaeT Kak
aJIMUHHUCTPAIIMIO AIEKTPOCBS3H, TaK U MPU3HAHHYIO SKCIUTyaTallHOHHYIO OpraHU3aIHIo.

CoOitozienue 1oyIoXeHu naHHOH PexoMeHmanmy HOCHT 10OpOBONBHBIN XapakTep. OnHako B PexkomeHmanuu MoryT
COJICPKATHCS OINPEICIICHHBIC 00s3aTeIIbHBIC MOJIOKEHHS (HAIIPUMED, IS 00SCIIEYCHUsT BO3MOKHOCTH B3aUMOICHCTBUS
WIA TPUMEHUMOCTH), M COOTBETCTBHE [aHHOW PekoMeHmammu IOCTHUTAaeTCsl B CIlydae BBITONHEHHS BCEX OSTHX
00s3aTeNPHBIX TOJIOKEHMH. {1 BBIpaXKeHHST HEOOXOIUMOCTH BBITIONHEHHUS TPeOOBAHUH HCIIONB3YETCS CHHTAKCHC
JOJDKEHCTBOBAHMST W COOTBETCTBYIONIME CJIOBa (TakWe, Kak "HODKeH" W T.11.), a Takke HX OTPHIATEIbHBIC
9KBHUBAJICHTHI. VICIIONIB30BaHUE ITHUX CJIOB HE MPEAIOJaraeT, 4ro COOIIOACHHE MOJIOKEHHH maHHOW PexomeHmanuu
SIBJIIETCS 0053aTENLHBIM ISl KAKOH-THO0 U3 CTOPOH.

[IPABA UHTEJUIEKTY AJIbHO COBCTBEHHOCTH

MCD ofpamiaer BHAMaHHE Ha TO, YTO IPAaKTHUECKOE MPUMEHEHHWE WIIM pean3alys STOH MOXKET BKJIIOYaTh
WCIIOJIb30BAaHNUE 3asIBJICHHOTO IIPaBa MHTEIUIEKTyalnbHOH coOcTBeHHOCTH. MCD He 3aHMMaeT Kakylo Obl TO HH OBLIO
TIO3MINIO OTHOCHUTEIIHHO IOATBEP)KICHHUS, 000CHOBAaHHOCTH MJIM IIPUMEHUMOCTH 3asIBJICHHBIX ITPAaB MHTEIJICKTYaIbHON
COOCTBEHHOCTH, HE3aBUCHMO OT TOT'0, OTCTaMBAIOTCA JI OHHM WwieHamMu MCD nim Ipyrumu CTOpOHaMH BHE Ipoliecca
MOJTOTOBKH PeKoMeHaIuH.

Ha wmomenT yTBepxkmeHus Hacrosimeidl Pexomenmammun MCD He monydmn wu3BemeHHEe 00 WHTEIUIEKTyallbHON
COOCTBEHHOCTH, 3aIMIIEHHON MMaTeHTaMH, KOTOPBIE MOTYT MOTPEeOOBaTHCS IS peaim3alud 3Toi PekomeHmammu.
OnHako Te, KTO OyAeT MpUMEHsITh PexoMeHIanuio, NODKHBI UMETh B BHIY, YTO 3TO MOXET HE OTpaXkaTh CaMylo
MOCIIEHIO HH(GOPMAIHIO, ¥ TOITOMY UM HACTOSITENIbHO PEKOMEHyeTCsl 00paliaThes K aTeHTHO# 6a3e nanHbix BCO.

© ITU 2005
Bce mpaBa coxpanenbl. Hukakas 4yacTh JaHHOW MyOJIMKAIIUK HE MOXKET OBITh BOCIIPOU3BEICHA C TIOMOIIBI0 KAaKUX-JIH00
Cpe/CTB 0e3 MUCHhMEHHOTO paspenienus MCD.
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Pexomengamusa MCI-T G.656

XapaKkTepuCTHKHU BOJIOKHA U Kaless ¢ HeHYJIeBOH aucnepcueit
AJIsl HIMPOKOIIOJIOCHOH ONITHYeCKOi nepeaayu

1 Oo6sacTh MpUMEHEHHS

B nacrosmieit PekoMmengaum npruBeieHO ONMKUCaHue OHOMOJOBOIO ONTHYECKOTO BOJIOKHA C XPOMAaTHYECKON
TUCTIEPCHEH, KOTOpas TMPEBBIIAET HEKOTOpOE HEHYJIeBOe 3HAa4YeHHWe BO BCEM JHAalla3oHe JJIUH BOJH
1460-1625 mm. Takas mucriepcusi CHHXACT POCT HEMWHEHHBIX 3()(PEKTOB, KOTOPHIE MOTYT IPOSBUTHCS
0COOEHHO CHJIBHO B CHCTEMAaX C BHICOKOIUIOTHBIM MYJIBTUIIIIEKCHPOBAHUEM C PA3CICHUEM TI0 JTMHE BOJIHEI
(DWDM). B TakoM ONTHYECKOM BOJIOKHE HEHYJEBas ITUCIEPCHs] HCIONb3YeTCs JUIsl YMEHBIICHUS
YETHIXBOJTHOBOTO CMEIINBAHUS W MEPeKpecTHON (pa30Boil MOMymsAuu B OoJiee MIMPOKOM JTHAIa30HE JTHH
BOJIH, Y€M B ONTHYECKOM BOJIOKHE, omucaHHOM B Pexomenmammmu MCO-T G.655. B OyayiiemM BO3MOXKHO
paciiMpeHre Ha JUIMHBI BOJIH, JieXaimue BHE amanazoHa 1460-1625 M (koTopble OyIyT OMpPEICICHBI).
I'eomeTpuyeckue, onTuveckne, MEXaHMYECKHE IapaMeTphl U MapaMeTpsl Hepeaad OMUCaHbl HIDKE B TPeX
KJIACCaX XapaKTepUCTHK:

. XapaKTEPUCTUKN OINTHYECKOTO BOJOKHA — 3TO T€ XapaKTEPHUCTHUKH, KOTOPHIE COXPAHSIOTCS IPH
MIPOKJIASIKE W WHCTAJUIAIINA Kabemei;

. XapaKTEPUCTUKHU KaOelsi, KOTOPhIe PEKOMEHIYIOTCS JJis KaOelel B COCTOSIHUU MOCTaBKY;

. XapaKTePUCTUKHU JMHUHU, XapaKTEepHBIC IS COCTaBHBIX KaOesel, KOTOphIE OINUCHIBAIOT METOJ

OIICHKH MapaMeTPOB CHCTEMHOI0 UHTepdeiica, OCHOBAaHHBIN Ha M3MEPEHUSIX, MOJICIUPOBAHUY WK
Ipyrux cooOpakeHusXx. HekoTopble THUIHYHBIC 3HAYCHHUS XAPAKTEPUCTHK JIMHHKM IMPHBEACHBI B
JloGaBnenuu 1.

DTO ONTHYECKOE BOJIOKHO MOXKET HCIOJIL30BaTthest mgiad cucteM CWDM um cuctem DWDM BO BceMm
pacUIMPEeHHOM AMAana3oHe nepeaaydn ¢ AMMHOM BoaHbI OT 1460 1o 1625 HM.

Hacrosmas Pexomenmanmsi u pa3iaudHbIE KJIACCHI, MMPUBEICHHBIC B TAOJWIAX B II. 7, MIPETHA3HAYCHBI IS
MOAAECPKKH CIEAYIOIIEN CUCTEMBI CBSI3aHHBIX PexoMeHJalui:

. Pexomenganus MCO-T G.691;
. Pexomenmanus MCO-T G.692;
. Pexomenganusas MCO-T G.693;
. Pexomenmanus MCO-T G.695;
. Pexomenmamus MCO-T G.959.1.

3HaueHNe WCMOIB3yeMbIX B HACTOsIIed PexkoMeHganmuu TEPMHUHOB H OOIIME YKa3aHWs, KOTOPBIC
CIeIyeT BBIMOTHATh TPH HU3MEPEHUAX JUIT TPOBEPKH Pa3TUYHBIX XapaKTEPUCTHK, TIPUBEICHHI B
Pexomennanuax MCO-T G.650.1 u G.650.2. XapakTepUCTUKH AAHHOTO ONTHYECKOI'O0 BOJIOKHA, BKIOYAs
OTIpe/IeTIeHHe COOTBETCTBYIOIIMX ITApaMETPOB, METOIOB WX HCIBITAHWNA M COOTBETCTBYIOIIUX 3HAYCHHM,
OyIyT YTOUHATHCS B XOJI¢ MCCIICIOBAHUN U TI0O MEpEe HAKOIUICHUS OIIBITA.

2 CchlIKH

VYkazannbie Hwke Pekomennmarun MCD-T u apyrue UCTOYHHMKH COJIEPXKAT TOJIOKCHUS, KOTOPBIC MyTEeM
CCBUIKM Ha HHMX B JAaHHOM TEKCT€ COCTaBISIOT TOJOXEeHHWS HacTosamed Pexomenmammm. Ha momeHT
nyOJIMKaIlMK yKa3aHHbIE W3JaHusl ObUTH JedcTByIommMME. Bee PexoMennanum u Apyriue UCTOYHUKHA MOTYT
IIOJIBEPTaThCs MEPECMOTPY; TTOITOMY BCEM TOJIb30BATEISAM JaHHON PexoMeHIaIu mpeasiaraercss U3y4nuTh
BO3MOXKHOCTh MPHMEHEHUS TIOCIEIHEer0 M3/aHusl PexoMeHnanmii U IPYruxX UCTOYHHUKOB, TEPEUHUCICHHBIX
Hmke. Crrcok medcTBYIONMX B Hactosmiee Bpems Pekomenmaruit MCDO-T perymsapHO ITyOIUKyeTCs.
Ccpulka Ha JOKYMEHT B JaHHOW PexoMmeHmanuu He TpHAaeT €My KaK OTHCIBHOMY JOKYMEHTY CTaTyc
Pexomennmamuu.
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2.1

2.2

3

HopmaTuBHBIE cCHLIKH

ITU-T Recommendation G.650.1 (2004), Definitions and test methods for linear, deterministic
attributes of single-mode fibre and cable.

ITU-T Recommendation G.650.2 (2002), Definitions and test methods for statistical and non-linear
related attributes of single-mode fibre and cable.
HNudopmaTuBHbIE CCHLIKT

ITU-T Recommendation G.663 (2000), Application related aspects of optical amplifier devices and
sub-systems.

ITU-T Recommendation G.691 (2003), Optical interfaces for single-channel STM-64 and other
SDH systems with optical amplifiers.

ITU-T Recommendation G.692 (1998), Optical interfaces for multichannel systems with optical
amplifiers.

ITU-T Recommendation G.693 (2003), Optical interfaces for intra-office systems.

ITU-T Recommendation G.694.1 (2002), Spectral grids for WDM applications: DWDM frequency
grid.

Pexomennanus MCO-T G.694.2 (2003), Cnexmpanshole cemku 0151 RpUMEHEHUS MEeXHOA02UlL
WDM: cemxa orun éonn mexuonoeuu CWDM

Pexomennarus MCO-T G.695 (2004), Onmuueckue unmepgheticol 0 RpUIONCEHU,
UCNONBL3YIOWUX 2pYO0oe MYTbMUNIEKCUPOBAHUE ¢ pa30eleHuemM No ONUHe 80JIHbL

ITU-T Recommendation G.957 (1999) Optical interfaces for equipments and systems relating to the
synchronous digital hierarchy plus Amendment 1 (2003).

Pexomennmarius MCO-T G.959.1 (2003), Humepgheiicot puzuueckoeo yposHs onmuyeckou
MPAHCHOPMHOU cemu

TepMUHBI U OonIpeAeIeHUS

B mactosmelt Pexomenmanuu MCTIONB3YIOTCS omnpeaeneHus, nanasie B Pekomenmarnusax MCO-T G.650.1 u

G.650.2.

Hepez[ OLIGHKOfI COOTBCTCTBUA 3HAYCHHA OOJIZKHBI OBITH OKpYTJICHBI 00 KOJHUYECTBA pPa3psa0B,

MIPUBEICHHOTO B TaOIHUIIC peKOMEHIOBAHHBIX 3HAYCHUH.

4

Coxkpamenus

B HacTosmeit PexoMenannm uCmonb3yoTes CISAYIONUe COKPAIESHHS:

Aeff
CWDM

DGD
DWDM

PMD
PMDy
cLu
TBD

O¢ddexTrBHAs MIOMIALE (TOTEPEYHOTO CEUSCHHS )

I'pyboe MynbTUIIIEKCHPOBAHKE C pa3AeiICHUEM MO IJTUHE
BOJIHBI; IPy0O€ BOJIHOBOE MYJIbTUILIEKCUPOBAHNE

HuddepentmanpHas TpynmoBast 3aaeprxKa

BricokomnoTHOE MYJIBbTUIIJICKCUPOBAHUC C PA3ACIICHUCM
IO JJIMHEC BOJIHBI

Jucniepcust MOIBI TOJSIPU3AITAT
Crartuctrueckuii mapameTp st Tuaua PMD
CunaxpoHHas TH(PPOBas Hepapxus

Byner onpezneneno nosuanee
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5 XapaKTepUCTUKHU BOJOKHA

B 3TOM IyHKTE pEeKOMEHIYIOTCS TOJIBKO T€ XapaKTEPUCTUKH ONMTUIECKOTO BOJIOKHA, KOTOPHIE 00ECTICUNBAIOT
MUHUMAJIbHO HEOOXOAMMYIO KOHCTPYKLIMOHHYIO OCHOBY JUIsi W3IOTOBJICHUS BOJIOKHA. Jlpama3oHbl wWin
Mpeaensl 3HAaYCHUH MpencTaBleHbl B Ta0muie B 1. 7. VI3roTOBICHHWE WIM WHCTAIULIIHS KaOeas MOTYT
3HAUUTEIHHO TIOBIMATH HA NJIWHY BOJHBI oTceuku 1 PMD BomokHa B kabene. Bo BceM ocTanmbHOM 3TH
PEKOMEHJIOBAHHbBIE XapAKTEPUCTUKU PABHO NMPUMEHUMBI K OTAEIbHBIM ONTHYECKUM BOJIOKHAM, BOJIOKHAM B
HaMOTaHHOM Ha OapabaH kaOesie ¥ BOJIOKHAM B MHCTAJLTUPOBAHHOM Kalbele.

5.1 JAunamerp Mox0BOro moJjs

Kax HOMUHanbHOE 3HaUeHHE, TaK M JOIMYCK Ha HOMHHAJIbHOE 3HadeHHe auamerpa mojosoro mnoist (MFD)
JIOJDKHBI OTNIPEACNAThCA MU JytiHe BOJIHEI 1550 HM. Onpenenennpie HOMUHANIBHBIE 3HaUYeHUsS MFD nomkHbI
JeXaTh B Ipelenax AHMANa30Ha, YKa3aHHOTO B II. 7. YKa3zaHHbIM nonyck Ha MFD He A0OKEH IpeBhIILIAThH
3Ha4YeHHe, NpuUBeAeHHOe B M. 7. OTKIOHEHHE OT HOMHHAJBPHOTO 3HAYEHHMs HE JMJOJDKHO IMPEBBIIIATH
YKa3aHHBIHA JOITYCK.

5.2 JAuametp 060/109KH

PekoMeHioBaHHOE HOMHHAJIBHOE 3HAYCHHE JUaMeTpa OO0OJIOUKHM cocTaBisieT 125 mxm. Jlomyck Takoke
OTIPEJICIICH, OH HE JIOJDKEH MPEBHINIATh 3HAUCHHE, MPUBEIEHHOE B 11. 7. OTKIOHEHHE mraMeTpa 000JI0YKH OT
HOMMHAJIBHOTO 3HAUYEHHMS HE JOJIKHO MPEBBIIIATh YKa3aHHbIN JOIMYCK.

5.3 DJUNIMNTHYHOCTH cepleBHHbI

OJUIMOTUYHOCTh CCPALCBHHBI HE JOJIKHA IMPEBLIIIATE 3HAYCHUEC, IIPUBCICHHOC B II. 7.

54 OTKJIOHEHHE 0T HHIMHIANYHOCTH

5.4.1 Ortkj0HEHUE MOJOBOIO MMOJIsI OT Kpyra

Ha mpakTrke OTKJIOHEHHSI OT Kpyrioi (opMbl JUIs BOJOKOH, UMEIONIMX HOMHHAIBHO KPYTIIBIE MOJIOBBIE
MoJIsl, OOBIYHO JTOCTATOYHO Majbl M HE BIUSIOT HAa PaclpoCTPaHEHUE W cpamuBaHue. [1oaTomy cumTaercs
HelleIecoo0pa3HbIM  PEKOMEHIOBATh KOHKPETHOE 3HAUCHHE OTKJIIOHEHHUS MOJIOBOTO TIOJII OT KpPYIJIoH
(hopmpel. OOBIYHO HE BO3ZHMKAET HEOOXOIUMOCTH H3MEPATh OTKIOHEHHSI MOJIOBOTO TTOJIS OT KPYTJIOH (hOPMEI
JUTSL IPUEMKH.

5.4.2 DJUIMNITHYHOCTL 000JI0YKH

DIIUNTHYHOCTE 000TOUYKY HE JAO0JDKHA NPCBLIMIATh 3HAYCHUE, IPUBEACHHOC B II. 7.

5.5 Jl1uHa BOJHBI 0TCEYKH

Paziauuarot TPU UCTIOJIB3YCMbBIX TUIIA AJIMHBI BOJIHBI OTCCYKU:

a) JUTMHA BOJHBI OTCEUKHU Ka0es A,
b) JUIMHA BOJIHBI OTCEUKHU BOJIOKHA A
c) JJIMHA BOJHBI OTCEYKH COCANHUTEIIBHOTO KA0CIS Ag.

[NPUMEYAHUE. — [In1 HEKOTOPHIX KOHKPETHBIX NPHJIOKEHHHA MOIBOJHOTO Kabems MOryT moTpeOoBaTbesi Ipyrue
3HAYCHHUS JJTUHBI BOJIHBI OTCEUKH Kabes.

Koppensauus n3MepeHHbIX 3HAYEHHH A, Acc U A¢j 3ABUCHT OT KOHCTPYKLIUH KOHKPETHOI'O BOJIOKHA M Ka0els 1
yciaoBuid ucnbITaHui. OOBIYHO BBINONHAIOTCA YCHOBHA A < A < A, OJHAKO YCTaHOBUTH OOIIHUE
KOJIMYECTBEHHbIE OTHOMIEHHA He mpocTo. OCHOBHOE BHHMAHWE YJIENAETCS OOECTIeYeHHIO OIHOMOJIOBON
repeaadd Mpu MUHUMAIBHOW JUTHHE Kabenel MexXIy COCIWHCHUSIMH NMPH MUHUMAJILHOM padoueit mamnHe
BoHEL. OHO MOXET 00eCIeYnBaThCs MyTeM PEKOMEHAINH HMCIIOIb30BaHUS MaKCUMAIIbHOW ITMHBI BOJHBI
oTceukrn Kabemst A, OIHOMOJZOBOTO OITHYECKOTO BOJIOKHA B Kabene, paBHOW 1450 HM, WIH IyTeM
PEKOMEHIAINK ISl THIAYHBIX TEPEMBIYeK MaKCUMaJIbHOW [UIMHBI BOJHBI OTCEYKH KPOCCHPOBOYHOTO
kabems, paBHOW 1450 HM, WM TyTeM PEKOMEHIAIMW IS HAWUXYIIIETO CiIydas To JJIHHE W H3THOam
MaKCUMaJIbHOW JJIMHBI BOJHBI OTCEYKH ONTHUYECKOT0 BOJIOKHA, paBHOU 1440 HM.

I[J'II/IHa BOJTHBI OTCEUKH Kabels 7\400 HE TOJDKHA NPEBRINIATE MAKCUMAJIBHOC 3HAYCHHUE, IPUBEACHHOC B II. 7.
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5.6 3aTryxaHue npu MaKpou3ruoax

3aryxaHue Mpu MaKpoU3THOax 3aBUCUT OT JUTMHBI BOJHBI, pafnyca U3ruda U KOJUIECTBA BUTKOB, HABUTHIX
Ha OTPAaBKy C YKa3aHHBIM PaJNyCOM. 3aTyXaHue MPH MaKpOU3ruOax HE OJKHO MPEBBIIATh MAKCUMAIILHOE
3Ha4YeHHE, IPUBEICHHOE B 1. 7 JUIsI YKa3aHHOW JUIMHBI BOJHBI ([UIMH BOIH), paanyca N3ruda W KOJIN9IecTBa
BUTKOB.

[NPUMEYAHUE 1. —[IpoBepka COOTBETCTBUS CICIH(HUKAINNA MOXET OBITh JOCTaTOYHOH [UIsI TOTO, YTOOBI
rapaHTHPOBATh, YTO 3TO TPEOOBAaHHUE YIOBIECTBOPSIETCS.

INPUMEYAHUE 2. — PekoMeHI0BaHHOE KOJIMYECTBO BUTKOB COOTBETCTBYET MPUOIH3UTEIBHOMY KOJIUYECTBY BUTKOB,
HCIOJB3YyEeMBIX BO BCeX My(rTax JUlsi THIIMYHOTO HHTEpBaja MEXAY PETpaHCIATOpamMu. PeKOMEHIOBAHHBIA pamuyc
SKBHBAJICHTEH MHHUMAILHOMY PaJNyCy U3ru0a, MPUHATOMY TP JOJITOCPOYHOM HCIOIh30BAHUHN ONTHYCCKUX BOJIOKOH
B MHCTAJUIAIUAX MPAKTUICCKUX CUCTEM, JUIS TOT'O YTOOBI H30€KaTh OTKa3a B Pe3yJIbTaTe CTATHYCCKON YCTAIOCTH.

ITPUMEYAHMUE 3. — Ecnn 1o mNpakTUYeCKHMM MPUYMHAM BBIOPAHO MEHBIIEE KOJWYECTBO BHUTKOB, YeM
PEKOMEH/IOBaHHOE, TO MpeaiaraeTcs HCIONb30BaTh He MeHee 40 BUTKOB, NpHYeM TpedyeTcs NPOMOPIIHOHAIBEHO
MCHBUICC MOBLIICHUEC IMTOTCPb.

[MPUMEYAHUE 4. — PexoMenanusi o 3aTyXaHHIO IIPY MaKpoOM3THOaX OTHOCHUTCS K HCIIOJIB30BAHHIO ONTHYECKUX
BOJIOKOH B (h)aKTHYECKH HCIIOJIb3yEMOI OTHOMOJJOBOH BOJIOKOHHOH TeXHHKE. BiusiHue Ha mokasareny moTeps pagimycoB
n3ruda OJJHOMOIOBBIX ONTHYECKUX BOJIOKOH, OOYCIIOBJICHHBIX NEpeIIeTeHneM B Kalese, BKIIOUCHO B crienupukanmm
Ha MTOTEPH B BOJIOKOHHO-ONTHYECKUX KaOEsX.

[MPUMEYAHUE 5. — Ecniit TpeOyroTcst cTaHJapTHBIE WUCIBITAaHHUS, TO BMECTO PEKOMEHJJOBAHHOTO HCIBITAHHS MOXKHO
UCIIONIb30BaTh OJMH HWJIM HECKOJIKO BHUTKOB C HEOOJBLIMM JHAaMETPOM JUIs OOECHeYeHUs TOYHOCTH M HPOCTOTHI
n3MepeHus. B aTom ciydae ciemyer BHIOMpATh AMAMETpP BUTKOB, KOJIMYECTBO BUTKOB M MaKCHMAaJbHOE JIOITYCTHMOE
3aTyxaHHe NpU M3rHOe I HMCHBITAHHS C HECKOJIBKMMH BHTKaMH C LEJbI0 KOPPEISLUH C PEKOMEHJOBAaHHBIM
HCIBITAHUEM H JOITyCTUMBIMU ITOTEPSIMH.

5.7 MarepuajbHble CBOMCTBA ONITHYECKOI0 BOJIOKHA

571  Matepuajabl BOJOKOH

CJ'ICI[yCT YKa3bIBaTh BEUIECTBA, N3 KOTOPBIX U3IrOTOBJICHBI OITUYCCKNE BOJIOKHA.

[MPUMEYAHUE. — Cnenyer coOmoaTh OCTOPOKHOCTh IPH CPaLIMBaHUK IIyTEM PACILIABJICHUSI ONTHYECKUX BOJIOKOH,
COCTOSIIINX U3 Pa3lIN4HBIX BemecTs. I[IpeaBapuTenbHbIe pe3ybTaThl HOKA3BIBAIOT, YTO aJEKBATHBIE IIOTEPU B CPOCTKAX
1 TPOYHOCTH MOTYT AOCTHUTaThbCsl MPH CPAIIMBAHWU PA3INYHBIX ONTHYECKHX BOJIOKOH C BBICOKHM COJAEPKaHHEM
KPEMHHUSL.

5.7.2 3amuTHBIE MATEPUAJIBI

JomxHbI ObITh YKa3aHbl (pru3ndecKkrue U XMMUYECKUE CBOMCTBA MaTepuasa, UCIOIb3yEeMOTo Ul IEPBUYHOTO
TIOKPBITHS BOJIOKHA, ¥ HAMITYUIIIMIA CTIOCO0 ero yaajeHud (B ciiydyae HeoOXOAMMOCTH). B ciydae oTnenbHBIX
MOKPBITHIX BOJIOKOH JIOJDKHA YKa3bIBATHCS aHAIOTHYHAs HH(pOpMaLusl.

5.7.3  YpoBeHb 10NMyCTUMBIX HANIPSKEHU I
Yka3anHbIN YPOBE€Hb OONYCTUMBIX HaHpH)KeHI/Iﬁ Gp JOJIZKCH GI)ITI) HC MCHBIIC MHHHMAJIBHOT'O 3HA4YCHMH,
MIPUBEIEHHOTO B 11. 7.

[MPUMEYAHUE. — Onpenenenus MEXaHUUECKHX MapaMeTpoB MpuBeaeHs! B mil. 3.2 u 5.6/G.650.1.

5.8 IIpoduas nokazaressi npeJOMJIeHUS

OOBIYHO HE Tpe6yeTC$1 3HATb HpO(i)I/IJ'IB MoKa3aTeJIs MPEJIOMIICHUA OIITUICCKOI'O BOJIOKHA.

5.9 IIponosbHasi pABHOMEPHOCTh XPOMATHYECKOH JUCIIEPCH U

OTOT BONPOC U3ydaeTcs.

[NPUMEYAHUE. — [Ipu 3amaHHON IUTHHE BOJHBI JIOKAIEHOE aOCONIOTHOE 3HAYCHHE KOA(PQPHUIMEHTa XPOMaTHYECKON
JIUCTIEPCHN MOXET CHIIBHO OTJIMYATHCS OT 3HAYCHMSA, U3MEPEHHOTo sl OOJBIION AIuHbEI BONHEL. Ecnmu 3T0 3HaueHHe
YMEHBIIAeTCs OO MaJioro 3HaYeHHs MpH JJIMHE BOJHBI, OMU3KOM K pabodeid ammHe BOiHBI cucteMbl DWDM, To
YEeTHIPEXBOTHOBOE CMEIIMBAHNE MOXET MIPUBECTH K PACIIPOCTPAHEHHUIO MOIIHOCTH C JPYTUMH [UTMHAMH BOJIH, BKIIFOYAs
Apyruc pa6oq1/1e JUIMHBI BOJIH, HO HE OI'paHUYHBasACh UMMH. HpOﬂBﬂeHI/le YETBIPEXBOJHOBOI0 CMCIIMBAHUA 3aBUCUT OT
aOCOJIOTHOTO 3HaueHHs KOd((UIMEHTa XPOMAaTHYECKOH JAMCIEepPCUH, HaKIOHa Kod((uiMeHTa XpoMaTH4eCKOH
JHICIIEpCHH, pabovYMX JUIMH BOJIH, ONTHYECKOH MOIIHOCTH M PAcCTOSHMS, HA KOTOPOM IPOMCXOJIUT YETHIPEXBOIHOBOE
CMEIINBaHHUE.
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5.10 Ko3¢ppuuuesT xpoMaTnieckoii 1ucnepcuu

3aBHCHMOCTDh M3MEPEHHOTO TPYIMIOBOTO BPEMEHH 3aJCPIKKH MM XPOMATHUECKOH IUCIEPCHU B SAUHUIIEC
JUTMHBI OTITUYECKOTO BOJOKHA OT JUIMHBI BOJIHBI CIICAYET alllpOKCUMUPOBATh 1100 ypaBHeHHeM Sellmeier ¢
S unmeHamMu, JMOO TIOJNMHOMHUAILHBIM ypaBHEHHWEM 4-ro TOpsAKa, Kak ompeneneHo B [pwuio-
xenun A/G.650.1. (Cm. 5.5/G.650.1 mia nonyyeHus yKa3aHU 110 MHTEPIIONIALUN 3HAYCHUH JTUCIICPCUU Ha
JUIMHBI BOJIH, JIJIS1 KOTOPBIX U3MEPEHUS HE MPOU3BOIUIIUCH. )

HonyquHoe SMIIMPHUYCCKOC YPABHCHUC HC OOJDKHO HCHOJB30BATHCA I NPCACKA3aHUA XpOMaTH‘ieCKOﬁ
OUCTIEPCHUU IIPU JJIMHE BOJIHBI, JIeKalel BHE auaras3oHa, UCIIOJIb30BAHHOI'O JJIA alllIpOKCUMAIIUH.

Koaddumment xpomarnueckoii aucnepcun D onpenessiercs Ui qrana3oHa BOJIH MyTEM 3aJaHusl IMana3oHa
JNOMYCTUMBIX aOCOMIOTHBIX 3HaueHWH Ko3ddumuenta xpomaruueckod aucnepcun. Kosddunuent
XpOMAaTHYECKOW NHCIEPCUN HE NOJDKEH NepeceKaTh Hylb B MpefeNax YKa3aHHOTO JUana3oHa [UIMH BOJH.
Taxoke ompenenseTcs NOJIOKUTENBHBIN 3HaK K0d(hUIMEeHTa XpoMaTHuiecKkoil aucnepcun. Hike npuBeneHa
(hopMa TexHHUECKHX TpeOOBaHMIl:

D.iw <DA) <D, mmil,, <A<A

min X

rue:
2 nc/He * KM < Dy < Dipax < 14 TIC/HC * KM, H

1460 HM < Amin < Amax < 1625 HM.

3HaueHu Diin, Dinax> Amin, Amax ¥ 3HAKA JOJDKHBI HAXOAUTHCS B TIpEIeNiaX JUAa30HOB, IPUBEICHHBIX B II. 7.
IMPUMEYAHUE 1. — Dp;;, He 0053aTeIbHO JOCTUTACTCS MPHU Amin, @ Dinax HE 0053aTEIIBHO JOCTHTACTCS TP Appay.
[NPUMEYAHUE 2. — OqHOpOAHOCTH XPOMaTHYECKON AUCTIEPCHH JOJKHA OBITH COBMECTUMOM € pabOTOM CHCTEMEI.

[NPUMEYAHUE 3. — 3nax D He MeHseTcs B YIOMSHYTOM BBIIE AMANa30HE JIMH BOJH AJIS JAHHOTO ONTHYECKOTO
BOJIOKHA.

[NPUMEYAHUE 4. — TpeGoBaHusI K XpOMaTHYECKOW AUCIEPCUH CIEAYIOT M3 KOHCTPYKIwH cucteMbl DWDM wmimm
CWDM. JIns DWDM »stH TpeboBaHus JOIDKHBI 3aKIIF0YATHECS B OajlaHCe XPOMATHUECKON JUCTIEPCHH TIEPBOTO MOPSIKA
C pa3IMYHBIMH HEIMHEHHBIMH 3((dexTamMu, TakuMH KakK UYETHIPEXBOJIHOBOE CMEIIMBAHUE, NEpeKpecTHas (a3oBas
MOZYJSNUS, HECTaOWIBHOCTh MOAYJSILUM, BBI3BAHHOE paccessHMe bpwumosHa M GOpMHpOBaHHE COJMTOHA
(cM. Pexomenmanmio MCD-T G.663). Dddexr XxpomaTHuecKoil ANUCIEPCHH B3aUMOJIECHCTBYET C HEIMHEHHOCTBIO
BOJIOKHA, OITUCHIBAEMOM KOA(P(PUIIMEHTOM HETMHEHHOCTH.

[MPUMEYAHUE 5. — Het HeoOXOAMMOCTH TTOCTOSHHO U3MEPATH KO GUIIMESHT XPOMATHICCKOHN TUCTIEPCHHU.

6 XapakTepucTuKHU Kadesst

[TockomnbKy Tpoliece MPOKIAAKH Ka0es Majo BIMSICT Ha FEOMETPUYCCKHE M ONTHYCCKUE XapaKTEPUCTUKU
ONTHYECKUX BOJIOKOH, NMPUBEJCHHBIC B M. 5, TO B 3TOM IIYHKTE MPUBEICHBI PEKOMEHAALNU, OTHOCSIIHECS
TJIaBHBIM 00pa30M K XapaKTepUCTUKAM IMepelavd U CTPOUTENFHON JITMHBI KaOelsd. bolbInyto pois UrparoT
YCJIOBHSI OKPYXKAIOIIEH CcpeAapl W YCIOBUS WCIBITAHWM, OHH ONHCAHBI B PYKOBOJCTBE IO METOJaM
WCIIBITAHUSL.

6.1 Ko dpunumenT 3aTyxanus

Omnpenensercss MakCUMalIbHOE 3Ha4eHUE KOd(hHUIMEHTa 3aTyXaHUsl NPU OJHOW WM HECKOJbKUX AJIMHAX
BONH B jauanazoHax 1460 um, 1550 am u 1625 vM. 3HayeHus kodpduIMEHTa 3aTyXaHHUs BOJIOKOHHO-
OINITHYECKOT0 Kabens He JOJDKHBI IPEeBBIIIATH 3HAUCHUS, IPUBEICHHBIE B II. 7.

[MPUMEYAHUE. — KoadouumeHt 3aryxaHusi MOXKET OBITh pacCUMTaH JUId JAWAra3oHa JUIMH BOJIH, HCIIOJNb3Ys

U3MepeHHs Npu HecKodbkux (3—4) jumHax BonH. OJTta npouexypa omnucana B 1. 5.4.4/G.650.1 u B mnpumepe,
nipuBesieHHoM B Jlo6asnenuu 111/G.650.1.
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6.2 Koxppuument nucnepenu moabl noasipuszauuu (PMD)

Jlucriepcusi MOABI TIOJISIPU3AlMM BOJOKHA B Kalesle JOJDKHA OIPEACNAThCS CTATUCTUYSCKH, a HE IS
OT/ICNIbHBIX BOJIOKOH. TpeOOBaHMsI OTHOCSATCS TOJIBKO K XapaKTePHCTHKE JIMHUU, PACCYNTAHHOM O JaHHBIM
st kabenst. Merpuka crienn(UKaldy CTAaTUCTUKHM TIPHUBEJCHA HIDKe. MEeTO/bl pacuyeToB NPHBEACHHI B
crangapre MOK 61282-3, kpatko nznoxensl B Jlobasnennn [V/G.650.2.

H3roroButens T0JDKEH MPENOCTaBUTL pacueTHOe 3HaueHue PMD mina muauu, PMDg, KoTOpoe urpaer poib
CTaTUCTUYECKOr0 BepxHero mnpezpena s kodpouuueHtra PMD coequHEHHBIX BOJOKOHHO-ONTHYECKUX
kabemnelt B KOHKPETHOW BO3MOYKHOW JIMHHM CBSI3H, COCTOsIIEH M3 M ydacTkoB kabemneit. Bepxuuit nmpemen
orpesensieTcs HU3KUM YPOBHEM BepoATHOCTH (Q, KOTOpas SBIAETCS BEPOATHOCTHIO TOTO, YTO 3HAUYEHHUE
ko3 dunmenta PMD coenunennsix kabeneit npessicut PMDg. st 3nauennit M u Q, npuBeAeHHbIX B 1I. 7,
3HayeHue PMD He 10JDKHO IIPEBBIIAaTh MaKCUMalIbHBIN K03 dunrent PMD, npuBeneHHbIH B 1. 7.

Wzmepennst HeKaOIMPOBAaHHBIX ONTHYECKUX BOJIOKOH MOTYT HCIOJB30BAThCS, YTOOBI CO3/1aTh CTATUCTUKY
JUISL OTITHYECKUX BOJIOKOH B KaOeJsiX, €CiIi KOHCTPYKIHS U MPOLECCH CTa0MIBHBI M U3BECTHBI COOTHOLICHUS
Mexnay kospduunenramu PMD HekaOnupoBaHHBIX W KaONMPOBaHHBIX ONTHYECKUX BOJIOKOH. Ecnu Takue
COOTHOIIICHUSI JIEMOHCTPUPOBAINCh, TO TMPOW3BOIAIIAS KaOeidb KOMIIAHUS MOXKET IO CBOEMY BBIOODY
yKa3bIBaTh MakcUMalibHOe 3HaueHne PMD i HekaO1MpoBaHHBIX ONTHYECKHX BOJOKOH.

[Ipenensr pacnpeneneHust 3HaueHWd Kodpdumuenta PMD MoryT HHTEpHpeTHpOBAaThCS KaK IIOYTH
SKBHBAJICHTHBIE TIpe/lellaM CTaTUCTHYECKOTO pacmpeneneHus AuQQepeHInaIsHOor0 TPYIIIOBOT0 BPEMEHU
sagepxku (DGD), xotopoe cimydallHEIM 00pa3oM CBSI3aHO CO BpPEMEHEM M JIUHOW BOMHBL. Ecimm ms
BOJIOKOHHO-OIITHYECKOTO Kabenst ykazaHo pactpeneneHne koddduiuenra PMD, To MOXHO ompenenutsb
SKBUBAJICHTHBIC TIpenensl m3MeHeHuss DGD. Merpuka w 3HadeHUs mpenenoB pacupenencaus DGD
npuBeeHbl B JloO0aBneHun 1.

IMPUMEYAHMUE 1. — 3nauenuss PMD( HO/DKHBI PacCUUTHIBATbCS U PA3IMUHBIX THUINOB Kabesed, OOBIYHO OHH
JOJDKHBI BBIYMCIIATECS, MCIIONB3YsI BBIOOpouHBIe 3HadeHHs PMD. BrIOOpKH IOMKHBI MPOW3BOAMTHCS A KaOemei,
HMMEIOLINX aHAJIOTHYHYO0 KOHCTPYKIHIO.

IMPUMEYAHHME 2. — Cnenudukanus PMD, He [n0mKkHa TNpUMEHATCS K KOPOTKHM KaOemsM, TaKHUM Kak
COE/IMHUTEIIbHBIE Kabenu, KaOelu 11l BHyTpeHHE! IPOBOJKHM U a0OHEHTCKHE Kabelu.

7 Tabanna pekoMeHI0BaHHBIX 3HAYECHU I

B npuBenieHHON HIDKE TaOJIMIE CBEACHBI PEKOMEHIOBAaHHBIC 3HAUCHHS TTapaMETPORB I KJIacca ONTUYSCKUX
BOJIOKOH, KOTOPBIE YIOBJIETBOPSAIOT LEJISAM HacTosen PexoMennanuu.

Tabnuma 1 "Xapakrepuctuku (G.656" COAepKUT PEKOMEHIOBAaHHBIC XAPAKTEPUCTHUKH M 3HAYEHUS IS
MIOAJIEPYKKH MHOTHX TpuiioxkeHuit mo G.691, G.692, G.693, G.695 u G.959.1.

Yro kacaercsi mpwiokenuit (G.692, To B 3aBHCUMOCTH OT JUIMHBI BOJIHBI B KaHale M JMCIIEPCHOHHBIX
XapaKTepUCTHK KOHKPETHOTO ONTHYECKOrO BOJOKHA MaKCHMalbHas IIOJHAs BBEIACHHAs MOIIHOCTb MOXKET
OBITH OTpaHWYCHA, a THUINMYHOE MUHHMAJIBHOE pPAcCcTOsSHHE MexOy Kanamamu cocrasiaser 100 [Tn wmm
MeHee. TpeboBanre k PMD no3BosisieT cucremam paborarh co ckopocTbio 10 'out/c mpu anvHe He MeHee
400 kM, a Takxe goryckaet padboty cucrem 40 ['6ut/c cormacuo G.959.1.
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Tab6smuna 1/G.656 — Xapakrepuctuku G.656

XapaKTepHCTﬂKl/l BOJIOKHA

XapakTepucruka Onucanue 3nauenue
JunameTp MOI0OBOTO MO JlmmHa BOTHBI 1550 am
Jlnama3zoH HOMHUHAIBHBIX 7,0-11,0 Mmxm
3HAYEHUH
Jomyck +0,7 MKkM
Juametp o6omouku HomwuHaneHOE 3HaUCHNE 125,0 MM
Homyck +1 MM
[TorpenHOCTh KOHIEHTPUIHOCTH CEPALEBUHBI | MaKkcHManbHOE 3HAUCHHE 0,8 MKM
DIUIUIITHYHOCTE 000I0YKHI MaxkcuManbHOe 3HaueHUe 2,0%
JITvHA BOJTHBI OTCEYKH KaOels MakcumMansHOE 3HaUC€HHE 1450 aM
3aryxaHue Ipu MaKpOU3THOax Pamgmyc 30 MM
Yuciio BUTKOB 100
MakcuManbHO€E 3HaUE€HUE Npu 0,50 nb
JUIMHE BOJHBI 1625 HM
JomycTumoe HanpspKeHue MunnMaipHOE 3HAYCHHE 0,69 I'Tla

KoadduimeHT xpomMaTnieckoil qucnepcun

Amin 4 A max (ITpumeyanue 1)

1460 um 1 1625 um

MaxkcumanbHoe 3HaueHue Dy,

2 [C/HM * KM

MaxkcumainbHoe 3Ha9eHuE D0

14 ic/aM - kM

3HaK

IlonoxxutenbHbIN

Koaddrmment PMD st HekaOIupOBaHHOTO
BOJIOKHA

MaxkcuManbHOe 3HaYeHUE

(ITpumeuanue 2)

XapakTepucTUKH Kabes

XapakTepucruka Onucanue 3HaveHue
Koa¢ppuunenr 3aryxanus MaxkcumanbHOE 3Ha4eHNe Ipu 0,4 nb/xm
JuHE BOHBI 1460 HM
MakcumManbHOE 3HaU€HUE NPU 0,35 nb/xm
JUIHHE BOJTHBI 1550 HM
MaxkcumanbHOe 3HaueHue npu 0,4 nb/xm
JUTMHE BOJHBI 1625 HM
Koadpdummenr PMD M 20 xabeneit
Q 0,01%
Maxkcumanenoe 3Hauenue PMDg | 0,20 nc/NKm

[MPUMEYAHUE 1. — Ecniu ucrionp3yeTcst paMaHOBCKask HAKayKa BHE ATOTO IHAIa30Ha UTHH BOJH, TO CBOWCTBA
OIITHYECKOT0 BOJIOKHA JTOJDKHBI OBITE ITOAXOMAIIMMH IS HCIIOIB30BaHMS 3TOM HAKAYKH.

[MPUMEYAHMUE 2. — [IpousBoauTenn kadeneit MOryT onpeessaTh HeoOs3aTebHOe MaKCUMaIbHOE 3HAYCHUE
ko3 puumenta PMD 1yist HekaOi1MpoOBaHHOTO ONTHYECKOTO BOJIOKHA JIISL HOAJIEP)KKA OCHOBHOTO TPEOOBaHUsI
1o PMDq, k kabeinto, eciy 0HO ObLIO IPOJEMOHCTPUPOBAHO ISl KOHKPETHON KOHCTPYKLMHU KaOes.
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JlooaBaenne I
Nudopmanus 11 XapaKTePUCTUK JUHUU U Pa3padoTKH CHCTEMBI

CocraBHas JIMHHAS OOBIYHO BKJIIOYAET HECKOJIBKO COCAMHCHHBIX CTPOUTCIIBHBIX YYAaCTKOB BOJIOKOHHO-
ONTHUYECKOr0 Kabes. Tpe6OBaHI/Iﬂ K M3rOTOBJICHHBIM YYaCTKaM HPHUBCIACHBLI B IIII. 5u 6. HapaMeprI
nepeaadun ajist COCTaBHOM JIMHUH CBSI3H JAOJIKHBI YUYHUTBIBATH HE TOJIBKO pa60Ty OTACJIBHBIX Y4aCTKOB Ka6eJ’IH,
HO U CTaTUCTHUKY COG,I[PIHCHI/Iﬁ.

XapakTepUCTUKU TIepelladd CTPOUTENBHBIX YYaCTKOB BOJIOKOHHO-ONTHUYECKMX Kabelleli MMEIT HEeKOTOpoe
pacmpeneneHie BEpOATHOCTH, KOTOPOE YacTO [OJDKHO YUMTBIBaThCS Uil TONy4YeHHs HambOoiee
9KOHOMMYHBIX IPOEKTOB. lIpuBeneHHbIE HUXKE IyHKTHI NaHHOTO JloOaBieHMs clielyeT paccMaTpuBaTrh C
y4eTOM CTaTUCTUYECKON MPUPOIBI PA3TUYHBIX TApaMETPOB.

Ha XapaKTCPpUCTHUKU JIMHUU BIIUAKOT U JPYTruUc (baKTOpLI, KpOME€ BOJIOKOHHO-OIITUYCCKUX Ka6eﬂel>'l, TaKHMC KaK
CPOCTKH, pa3bCMbl U HHCTAJJIALIUA. Ot q)aKTOpBI HE MOT'YT OBITH OIIPEACIICHBI B HaCTOSIH.IefI PeKOMeH,Z[aI_[I/II/I.
I[JIS[ OLICHKN XapaKTCPUCTUK JIMHUU B II. L5 JaHbl THIIMYHBIC 3HAYCHHUA BOJIOKOHHO-OIITHYCCKUX JTUHUH.
Metoapl OLICHKHU H606XOJII/IMLIX JJid IIPOCKTUPOBAHUA CHUCTEMbI IApaMETPOB OCHOBAHbI HA U3MCPCHUAX,
MOACIIMPOBAHUHN WU APYTUX COO6pa)KeHI/I$IX.

I1 3aryxanue

3aryxaHue A B JMHHUU PAaBHO:
A=ol+ox+0,.y, (-1

rue:
0. — TUNHUYHBIA KO3 PUIIMEHT 3aTyXaHHsI BOJIOKOHHO-ONTUYECKUX Kabelel B IMHUM;
Ols — CpEIHHUE MOTEPU B CPOCTKE;
X — YHCIJIO CPOCTKOB B JINHUY;
O, — CpeIHMe MTOTEPH B pa3beMe JITMHHH;
y — YHCIIO pa3beMOB B JJMHUU (€CTT OHU UMEIOTCS);

L — mimHa nuHun.

Crenyer ompenenuTh COOTBETCTBYIOIIME 3amac Jjis W3MEHEHWs KOoHQurypauuil kabens B Oymyimem
(momoNHHUTENBHBIE CPOCTKH, IOTOJHUTENbHBIE YYacTKW KaOens, BIHMSHHAE CTapeHus, TeMIlepaTypHbIE
M3MEHEHHS | T. 1I.). YpaBHeHHe [-1 He BKIIOYAaeT MOTEpH B pazbeMax 000pymoBaHUs. THIMYHBIC 3HAYCHUS,
npuBeAeHHBIE B 1. [.5, OTHOCATCA K KOX(QQUIMEHTY 3aTyXaHUs! BOJIOKOHHO-ONTHYECKOH JHHWH. 3amac 1o
3aTyXaHHIO, HCHONb3YeMbIl TpU MPOSKTHPOBAaHMHM (AKTHUECKOH CHCTEMBI, JOJDKEH YYHTHIBATh
CTaTHCTUYECKHE U3MEHEHUS 3THUX MapaMeTPOB.

1.2 XpomaTuyeckasi Jucnepcus

XpOMaTHYECKYIO JUCIIEPCHIO B TIC/HM MOYXHO PAacCUYHMTaTh U3 KOI(PDUIIMEHTOB XPOMATUYECKON JAUCIIEPCUU
CTPOUTENHHBIX YYACTKOB B MPENONIOKEHUN JTHHEHHON 3aBUCUMOCTH OT JJIMHBI M NP MPABUIBHOM Y4ETE
3HaKOB k03¢ dunueHToB (cm. 1. 5.10).

Korpma 3tu onTuyeckue BOJOKHA HUCHOJIB3YHOTCS Ui Iepenadd B oOnactd jiuH BoiaH 1550 HM, yacTo
WCIIONB3YIOTCS HEKOTOpPhIE (OPMBI KOMIICHCALIMM XPOMAaTUYECKOW mucrnepcuu. B 3ToMm ciydae s
MIPOCKTUPOBAHUS UCIIONB3YETCS CPEIHSS XpoMaTHIecKas TUCTICPCHS JIHHH.

i ynpouieHHOH OlLeHKH TpeOyemass 3aBUCHMOCTh OIMCBIBACTCS THUIHMYHBIM KO3 duimeHTOM
XPOMAaTHYECKOW IUCHEPCUU U KOA(D(UIIMECHTOM HAKJIOHA XPOMATUYECKOW IUCIEPCUU TMPH JJIMHE BOJHBI
1550 HMm.
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Tunuunaple 3HadeHUs Kodddummenta xpomarmdeckoil mmcrmepcuu Dissp W Kodddummenta HakIIOHA
XPOMATUYECKON AUCTIEPCUU Sis50 IPU JUTHHE BOJIHBI 1550 HM M3MEHSIOTCS B 3aBUCHUMOCTH OT KOHKPETHOH
peanu3anuu. DTH 3HAYEHUS U JJIMHY KaHana L MOXHO MCIOJB30BaTh AJIA pacueTa TUIIUYHOU AUCTIEPCUU
C TISJTBIO TIPUMEHEHUS TIPU KOHCTPYHUPOBAHUH ONTHICCKON JTMHUH.

Dyie W)= Ly [Dysso + Si550(A=1550)]  (ps/nm) (1-2)

Jlyis Gosiee TOYHOM OIICHKH 3Ta 3aBUCHMOCTH ONMCHIBACTCS C UCIOJIb30BAHUEM THUIMYHBIX KO3(D(OUIIUESHTOB
XPOMAaTHYECKOW JucIepcuu mpu JuimHe BOJHBL 1460, 1550 m 1625 HM u xo3ddunuenta HakioHa
xpoMatudyeckoil aucnepcun npu 1550 HM. OTu 3HaYeHUsT BMeECTE€ C JUIMHOW JUHUU Ly MOTYT
UCTIONB30BaThCA JUIsl pacuera TUIUYHOM JUCIIEpCUM C IEJIbI0 IPUMEHEHHS TpPU KOHCTPYHUPOBAHUU
ONTHYECKOM JIMHUH.

Cm. Jlomomnenwe k Pexomenmammm G.39 ansg  moimydeHHS  JIONOJHHUTEIBHOH WHGPOpPMAIMH  I10
KOHCTPYHPOBAHUIO CUCTEMBI I CTATUCTUKE XPOMATHICCKON TUCIICPCHH.

1.3 JuddepenunannrHas rpynnosas 3aaep:xxka (DGD)

Huddepennmanbaas rpynmoBast 3afepkKka — 3TO pa3idiyve BO BPEMEHH MPHOBITHS A IBYX PEKHMOB
MOJISIPU3ALMK TIPH KOHKPETHOM JJIMHE BOJIHBI U BpeMeHHU. JlJisl TMHUM C onpeleNeHHbIM K03 (UIMEHTOM
PMD pacnpeaenenne DGD nuHuM ciydaifHbIM 00pa3oM U3MEHSETCsl B 3aBUCHMOCTH OT BPEMEHH M JJTUHBI
BOJIHBI Kak pacmpefelieHue MakcBeiula ¢ €IMHCTBEHHBIM I1apaMeTpoM, KOTOPHIN paBeH NPOU3BENEHUIO
koad¢unmenra PMD nuaMM Ha KBaJpaTHBIN KOpEHb W3 JUTMHBI JIMHWUHU. YXyAIIeHHe CUCTeMbl u3-3a PMD
IIPY KOHKPETHOM BPEMEHHU U JJIMHE BOJIHBI 3aBUCUT 0T DGD mist 3TOr0 BpeMeHu u AnuHbI BOJHbL. [loaTomy
ObUT pa3paboTaHBl CPENICTBA YCTAHOBJICHHUS TOJIE3HBIX TpeaenoB pacnpeneneHuss DGD, mockonbKy OHO
CBsI3aHO C pacnpenesneHreM Kodddunuenta PMD BOJIOKOHHO-ONTHYECKOTO KaOessl U €ro IpeneiaMu; OHH
onmcanbl B ctaggapre MOK 61282-3. Hike mpuBeneHa MeTprKa orpaHndeHuit pacnpenenenns DGD:

[MPUMEYAHUE. — Omnpenenenue BKIAIOB IPYTUX KOMIIOHEHTOB, KPOME BOJOKOHHO-ONTHYECKOTO KaOelsl, BBIXOIAHT
3a paMKH Hactoseil Pexomennamnmm, Ho oOcyxnaercs B crangapte MOK 61282-3.

OtanoHHas AauHAa JTUHUU Lger: MakcumanbHas IMHA JIMHUY, K KOTOPOU MPUMEHSIOTCS MakcuMmaiibHas DGD
U BEpOATHOCTH. s GoJiee IIMHHBIX JUHUN yMHOXKbTE MakcUManbHOe 3HadeHwe DGD Ha kBampaTHBIH
KOpEHb U3 OTHONICHUS (PAKTUUECKOW AITUHBI K STaJIOHHOH JITHHE.

TunuyHast MakcUManbHas JUTHHA Ka0ens Lc,,: MakcumalibHbIe 3HaYCHHS 00€CIIEYUBAIOTCS, KOT/Ia THITMYHBIC
JUIMHBI OTJENTbHBIX COCIMHEHHBIX KalOened WM JUIMHBI KaOelei, MpH KOTOPBIX M3MEPEHBI pacipeIeieHus
ko3¢ purmerta PMD, MeHbIII€ 3TOT0 3HAYCHUS.

MaxkcumanbHoe 3HaueHue DGD DGDy,,: 3Hauenne DGD, koTopoe MOXET HCIIONB30BaThC MpHU
KOHCTPYUPOBAHUH ONTUYECKON CUCTEMBI.

MakcumanibHas BeposTHOCTh Pr: BeposaTHOCTE TOTO, UTO (hakTHueckoe 3HadeHne DGD mpessimaetr DGD .

1.4 Henuneiinbiii kK03 puumeHT

Xpomaruueckasi JUCHEPCHs B3aMMOJCHCTBYET ¢ HENUHEWHBIM KO3(D(UIMEHTOM ny/A.s B HampaBICHUU
YXYALICHUST ~ XapaKTEPUCTHK  CHUCTEMBI, BBI3BAHHOINO  HEJIMHEHHBIMH  onTHYeCcKUMHU  dddexkramu
(cm. Pexomenmammmm MCO-T G.663 u (G.650.2). TunuyHble 3HAUYCHUS 3aBUCAT OT peanu3anuud. MeTombl
WCIIBITAHUS HETMHEWHOTO KOA(h(DUIIMEHTA BCE €Il OCTAIOTCS B CTAIUH U3YUYCHUS.

1.5 Tadaunel THIUYHBIX 3HAYEHUI

3navenus B Tabmuuax .1 u 1.2 SBISIOTCS TUNHMYHBIMHM IJIS COCTAaBHBLIX BOJOKOHHO-ONTHYECKUX JIMHHIM,
cootBercTBytomux mim. .1 u 1.3, coorBerctBenno. [loapasymeBaemble MakcuManbHble 3HaueHuss DGD s
ONTUYECKOTO BOJIOKHA B Tabmuile [.2 mpemHa3Ha4YeHbl IJIS CIIPaBOK B OTHOIICHWH TPEOOBaHWUH K APYTUM
ONTHUYECKHUM 3JIEMEHTaM, KOTOPbhIE MOTYT IIPUCYTCTBOBATH B JIMHUHU.
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Taoanna 1.1/G.656 — Tunuunbie 3HAYEHUS AJI51 COCTABHBIX BOJJOKOHHO-ONITHYECKUX JTHHUM

Tunu4yHoe 3HAYEHHUE 1JIs1 THHUT
XapakTepucTuka Jlnana3oH JJIMH BOJIH
(cM. mpuMeyaHue)
Koaddunuenr 3aryxanus 1460 um — 1530 u™m 0,35 nb/xkm
1530 am — 1565 am 0,275 nb/xm
1565 am — 1625 am 0,35 nb/xm
Tunu4aHbIi KO3 GUITHEHT Do tbd
JUCTICPCHU Disso tbd
Digos tbd
S1550 tbd
[MPUMEYAHUE. — Tunn4yaOE 3HAYCHHUE AJIS TUHUHA COOTBETCTBYET KOG (UIIMEHTY 3aTyXaHUs JIHHUH,
ucnoip3dyemoMy B Pekomenmammmsax MCO-T G.957 u G.691.

Tadanna 1.2/G.656 — InpdepennnanbHasi rpynnoBast 3ajiep:kKa

Ipeanonaraemast
Maxcumaibnas PMDg JumHa nuHuu MakcumaiabHas DGD, CkopocTts nepeaayu
(Hc/\/KM) (kM) 00ycJI0BIeHHAS B KaHaJe
BOJIOKHOM (I1C)
Crneundukanus OTCyTCTBYET Ho 2,5 T'out/c
0,5 400 25,0 10 I'6ut/c
40 19,0 (cm. [Ipumeuanne) 10 I'but/c
2 7,5 40 I'6ut/c
0,20 3000 19,0 10 I'dur/c
80 7,0 40 I'dut/c
0,10 >4000 12,0 10 I'éut/c
400 5,0 40 I'dut/c

IMPUMEYAHMUE. — Oto 3HaueHue Taxxe npuMeHnMo k cucremam 10 Gigabit Ethernet.

[IPUMEYAHUE. — JlnnHa yuacTka kabens cocrasmsier 10 km, kpome mmmuu ¢ 0,10 mc/\ km/> 4000 KM, rie oHa paBHa
25 KM, ypOBEHb BEPOSTHOCTH paBeH 6,5 X 107,

BUBJINOI'PAD®USA

- IEC/TR 61282-3(2002), Fibre optic communication design guides — Part 3: Calculation of
polarization mode dispersion.

- Homomaenne 39 k Pexkomenpanmsam MCO-T cepun G (2003), Paccmompenue éonpocog pacuema u
NPOEKMUPOBAHUSL ONTNUYECKUX CUCTIEM.
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CEPUM PEKOMEHIAIIAI MCD-T

Opranunzanus pabotst MC3-T

CpejicTBa BBIPpAXKEHUS: ONPEICICHUS, CAMBOJIBI, KIIacCU(UKAITUS
OO01mIas CTaTHCTHKA JIEKTPOCBSI3H

OO01mre MPUHITUATIBT TAPUPUKATHH

OO0mIas 3KCIUTyaTaIus ceTH, TelehoHHas ciryk0a, GyHKIMOHUPOBAHHUE CITYKO U
YenoBeuecKre (haKToOphI

HerenedoHHbIe Cy)ObI 3JICKTPOCBSI3U

Cucrembl U cpela nepenayu, HU(pPoBbIe CHCTEMBI U CETH
AynnoBuzyaibHbIe U MYJIbTUMEIUIHBIE CHCTEMBI
Iudposas ceTh ¢ UHTErpanuei Ciyxo

KaGenbHbie ceTn 1 nepeaya CUTHAIOB TeJIEBU3NOHHBIX U 3BYKOBBIX MPOTPaMM H JIPYTHX
MYJIbTUMEIUWHBIX CUTHAJIOB

3amuTa OT IoMex

KoncTpykiyst, Ipokiaika v 3ammTa Kadbeiel 1 Jpyrux 3JeMEeHTOB JIMHEHHO-Ka0eIbHBIX
COOpY>KEHHI

TMN u TexHUYeCKOe 00CITy)KUBaHUE CETEH: MEKYHAPOIHBIC CUCTEMBI TIepeiayH,
TenehoHHBIC, TeNerpadHbie, HaKCUMIUIBHBIC U apSHI0BaHHBIC KaHAIIBI

Texaudeckoe O6CJ'Iy)KPIBaHHeZ MCKAYHAPOAHBIC KaHAJIbI IIEPEAAYN 3BYKOBBIX U
TCJIICBU3UOHHBIX IPOTpaMM

TpeOoBaHuUs K U3MEPUTEIIBHON armmaparype

KauectBo Tenedonnoit nepenaun, TeneGoHHbIE YCTAHOBKH, CETH MECTHBIX JIMHHMA
KommyTarus u curHamm3anus

Tenerpadnas nepenaya

OkoHeuHOe 000pyIoBaHue AT TernerpadHbIX CIYKO

OkoHeuHOe 000pyIOBaHUE IS TEIEMATHICCKIX CITYKO

TenerpadbHuas KoOMMyTaIus

Ilepenada qanHbBIX TIO TenehOHHOHN ceTH

Ceru niepe1auu TaHHBIX U B3aHMOCBSI3b OTKPBITBIX CUCTEM

I'mobanpHas nHbOpMaIFioHHas HHPPACTPYKTYpa, aCIEKThI MexxceTeBoro rmpotokona (IP) u
CETHU MOCIENYIOIINX TOKOIEHUN

S3p1KH 1 OOIIIHIE ACTIEKTHI IPOTPAMMHOTO OOECTIEUEHHSI TSI CHCTEM DJIEKTPOCBSI3N

OtnevartaHo B LLiBenuapum
Kenesa, 2005 .




