| MEXXOYHAPOOHbI/ COKO3 3NEKTPOCBA3U

MCO-T G.654

CEKTOP CTAHOAPTU3ALIMM (12/2006)
3NEKTPOCBSI31 MC3

CEPUA G: CUCTEMbI 1 CPELA NEPEOAYN,
LHNPPOBbLIE CUCTEMbI U CETU

XapakTepucTuku cpeabl nepeaayn —
BonokoHHO-onTMYeckue kabenm

XapakTepucTuku ogHOMO40BOIO ONTUYECKOro
BOJIOKHA 1 Kabens co cmeleHHON ancnepcmen
N OTCEeYKOM

Pekomenpauna MC3-T G.654




PEKOMEHIAIIUU MCO-T CEPUU G

CUCTEMBI U CPEJA IEPEJAYHA, IU®POBBIE CUCTEMbBI U CETU

MEXIYHAPO/IHBIE TEJIE@OHHBIE COEJVUHEHI U LEITN

OCHOBHBIE XAPAKTEPUCTUKHU, OBLIUE JIJI1 BCEX AHAJIOI'OBBIX CUCTEM
INEPEJAYN

NHINBUYAJIBHBIE XAPAKTEPUCTUKU MEXAYHAPOAHBIX TEJIEQ@OHHBIX
CHUCTEM CBA31 110 METAJUIMYECKUM JIMHUAM

OBIIME XAPAKTEPUCTUKU MEXTYHAPOJHBIX CUCTEM TEJIE@OHHOM CBSI3U
1O PAJUOPEJIEMHBIM MJIN CITY THUKOBBIM JIMHUAM 1 COEAUHEHUE
C METAJUDIMYECKMMU JINHUAMN

KOOPJIMHAILMS PAJIMOTEJIEG@OHUU U [TPOBOJHOM TEJIEGOHUHN
UCIIBITATEJIBHOE OBOPY IOBAHHME
XAPAKTEPUCTUKU CPEABI TEPEJAYN

OO1e noyoxKeHust

CuMMeTpUYHBIe KaOCTbHBIE ITaphl

Ha3zemHbIe KoakcHabHbIE KaOebHbBIC Maphl

IonBoansie kabemu

BoJiokoHHO-ONITHYECKHE Ka0eaH

XapaKTepUCTHKH ONITHYECKUX KOMIIOHEHTOB U MOJICHCTEM
MNU®POBOE OKOHEYHOE OBOPYJIOBAHUE
HUDPOBBLIE CETU
LIUDPOBBIE YUACTKHU U CUCTEMA LIM®POBBIX JIMHUM

KAYECTBO OBCIYXXNBAHUA 1 TEXHUYECKUE XAPAKTEPUCTUKH —
OBIIME ACIIEKTBI U ACIIEKTBI, OTHOCAILIMECA K [TIOJIB3OBATEJIIO

XAPAKTEPUCTUKU CPEIBI ITEPEJAYU
NHUPPOBOE OKOHEYHOE OBOPYJIOBAHME
HUOPOBBIE CETU

G.100-G.199
G.200-G.299

G.300-G.399

G.400-G.449

G.450-G.499
G.500-G.599
G.600-G.699
G.600-G.609
G.610-G.619
G.620-G.629
G.630-G.649
G.650-G.659
G.660-G.699
G.700-G.799
G.800-G.899
G.900-G.999
G.1000-G.1999

G.6000-G.6999
G.7000-G.7999
G.8000-G.8999

Jlnst nonyuenus 6onee nodpobnot ungopmayuu npocvba obpawamscs k nepeunto Pexomenoayuii MCO-T.




Pexomengamua MCI-T G.654

XapaKkTepuCTUKH OJHOMOJOBOI'0 ONITHYECKOI0 BOJIOKHA
U KaleJsisl O CMeLleHHOM Aucnepcue M 0TCeYKOH

Pe3rome

B nHacrosmelr PexomeHgannu mpuBeIeHO ONMKCAaHHWE TEOMETPHUYECKHX M MEXaHWYECKUX XapaKTEePUCTHK, a
TaKKe XapaKTePUCTUK TMepeladdl Uil OJHOMOJOBOTO ONTHYECKOTO BOJIOKHA W Kalens ¢ HyJeBOM
Jcriepcued mpu ajavHe BoiHbI 0Koio 1300 HM, y KOTOPBIX MUHHUMAJIbHBIE TTOTEPH U JJIMHA BOJHBI OTCEUKU
CMelIlleHa B 00JacTh AJTUH BOJH okoio 1550 HM. DTO mocnenHss mepecMoTpeHHas Bepcus Pexomenmanuu,
NepBOHAYaIbHO pa3paboTanHoii B 1988 roxy.

Hacrosmiast Bepcuss BHOCHT W3MEHEHHsS B KoHIenmuio PMD, 4ToObI mpuBecTH €€ B COOTBETCTBHE C
KOHIIeMIeH, conepxkarieiics B Pexomenmammun MCO-T G.652. Hacrosmmas Bepcusi NMpeaHa3HAYCHA IS
MOJICPKKHU MTPOJIOKAIOMIETOCS] KOMMEPYECKOTO YCIeXa TaKOTO ONTHYECKOTO BOJIOKHA B Pa3BHBAIOIICMCS
MHpPE BRICOKOKaY€CTBEHHBIX ONTUYECKUX CHCTEM TIepeIadm.

HcTounuk

Pexomennanmss MCO-T G.654 yreepxknena 14 nekabps 2006 roga 15-i MccnemoBaTenbckoi KOMECCHEH
MCD-T (2005—-2008 rT.) B COOTBETCTBHH C TIPOIIETYy PO, N310KeHHOH B Pexomenmammmm MCO-T A.8.

Hcropus
Bepcus Pexomennanus | JlaTta yreep:kaeHus
1.0 G.654 25.11.1988 r.
2.0 G.654 12.03.1993 r.
3.0 G.654 08.04.1997 r.
4.0 G.654 06.10.2000 r.
5.0 G.654 29.06.2002 r.
6.0 G.654 13.06.2004 r.
7.0 G.654 14.12.2006 r.

CwMm. 6oree monpoOHY 0 HHMOpPMaIHIo Ha cTp. 14.
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IMPEJIMCJIOBUE

MexnayHapoaHblii  coro3 anekTpocBsizu  (MCD) sBisieTcs  CleNUANIU3UPOBAHHBIM — yupexJeHueM OpraHuzanuu
OObenuuenHbix Harmuii B obnacti anektpocBsizu. Cekrop craHgaprusanuu siekrtpocBszsu MCD (MCO-T) —
noctostHHblid oprad MCD. MCO-T oTBevaeT 3a U3y4eHHE TEXHUYECKHX, IKCIUTyaTallMOHHBIX U TapU(HBIX BOIIPOCOB U
3a BBIITYCK PexoMeHaanuii o HUM ¢ HENbI0 CTaHAAPTU3ALNY IEKTPOCBSI3U HA BCEMUPHOI OCHOBE.

Bceemupnas accambniess mo cranmapruzanuu anekrpocBszu (BACD), xoropas nmpoBoauTcs KaxIple 4YeThIpe roja,
ompenenser TeMmbl A usydeHus MccnepoBatensckumu komuccusmMu MCO-T, koTopele, B CBOK OYepenb,
BbIpa0aThIBAlOT PekoMeHaImu 1o 3TUM TeMaM.

YrBepxnenue Pexomenganuit MCO-T ocymiecTBisieTcss B COOTBETCTBUU C MPOLEAYpoii, n3I0xkeHHo! B Pesomrommu 1
BACD.

B HekoTOphIX 00JacTAX HMHPOPMAIIMOHHBIX TEXHOJOTHHA, KOTOphIE BXOAAT B KommnereHmuto MCDO-T, HeoOXomaumble
CTaHJapTHI pa3pabaThIBalOTCs HAa 0cHOBE coTpyaundectBa ¢ MCO m MOK.

I[MTPUMEYAHUE

B macrosmeid Pexkomenmammu TepMuH "aAMHUHUCTpamuA' HCIONB3YeTCs Ui KPaTKOCTH M 0003HadaeT Kak
AJIMUHUCTPAIIHIO DJICKTPOCBSI3H, TaK U MPU3HAHHYO SKCIUTYaTAIlHOHHYO OPraHU3aIlUIo.

CoOutozieHue MoJyIoXKEeHU aHHOW PexoMeHanuy HOCHT H0OpOBONBHBIN Xapaktep. OqHako B PexkomeHnanuu Moryt
COJICPXKATHCS OMpPEICICHHBIC 0053aTe/IbHBIC MMOJOKEHHS (HAIPUMEp, s 00SCIeYCHUsT BO3MOKHOCTH B3aUMOICHCTBUS
WIA TPUMEHUMOCTH), U COOTBETCTBHE JaHHOW PekoMeHmanmuu IOCTUTAeTCsl B CIydae BBITOJNHECHHS BCEX ITHUX
00s3aTeNPHBIX TOJIOKEHMH. {7 BBIpaXKCHUST HEOOXOMUMOCTH BBITIONHEHUS TPEOOBAaHUN HCIIONB3YETCS CHHTAKCHUC
JOJDKEHCTBOBAHMSI W COOTBETCTBYIONIME CJOBa (TakuWe, Kak "HODKeH" M T.1L), a TaKkKe HUX OTPHIATEILHBIC
SKBHUBAJCHTHL. VICIONB30BaHME 3THUX CJIOB HE MpEIIONaraeT, 4To COONMIOAeHHEe MOJOKEeHWH maHHOW PexomeHmanmm
SIBIIIETCSI 00S3aTENBHBIM ISl KAKOW-THOO U3 CTOPOH.

[IPABA UHTEJUIEKTY AJIbHO COBCTBEHHOCTH

MCD obpamiaeT BHUMaHHE HA TO, YTO MPAKTHYECKOE NMPUMEHEHHE WM pealn3alus 3Toi PexoMeHmanmu Moxer
BKJIFOYATH MCTIOB30BAaHNUE 3aABICHHOTO MPaBa WHTEIUIEKTyallbHOM cobcTBeHHOCTH. MCD He 3aHMMaeT Kakylo ObI TO HU
OBIJIO MO3ULMIO OTHOCUTENIBHO IIOATBEPXKICHUS, OOOCHOBAaHHOCTH WM NPUMEHHMOCTH 3asBJICHHBIX IIpaB
HHTEIUIeKTYalbHOM COOCTBEHHOCTH, HE3aBUCHMO OT TOTO, OTCTAaMBAIOTCS JM OHM wieHaMu MCD wim Ipyrumu
CTOpPOHaMHM BHE Ipoliecca ITOAroTOBKH PexoMeHnamu.

Ha wmomenT ytBepkaeHus Hacrosuied Pexomengamuun MCD  mnomyuus u3BelleHWE 00 HHTEIUICKTyalbHOU
COOCTBEHHOCTH, 3alUICHHON MATEHTaMH, KOTOpble MOTYT HOTpeOOBaThCS NIl peann3aluu 3Tod PexoMeHnmanmu.
OnHako Te, KTO OyAeT NMpUMEHSTh PexoMeHIanuio, NODKHBI UMETh B BHIY, YTO 3TO MOXKET HE OTPaXkaTh CaMyIo
TIOCIIEHIO NH(OPMALNIO, ¥ TOITOMY UM HACTOSATENILHO PEKOMEHIyeTcsl 00palaThesi K NaTeHTHOH 6a3e paHHbIX bCO
o azgpecy: http:/www.itu.int/ITU-T/ipr/.

© ITU 2007

Bce npaBa coxpaneHsl. Hukakas 4acTh JaHHOH MyOJIHKAIlMU HE MOXET OBITH BOCIIPOHM3BE/ICHA C MOMOILBIO KaKHX-TH00
cpencTB 0e3 MICEMEHHOTO pa3pemieHns MCO.
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Pexomengamua MCI-T G.654

XapaKkTepuCTUKH OJHOMOJOBOI'0 ONITHYECKOI0 BOJIOKHA
U KaleJsisl O CMeLleHHOM Aucnepcue M 0TCeYKOM

1 Cdepa npumeneHust

B HacTosme#t PekoMeHnmannuy npuBeeHO ONMMCaHHE OJHOMOJIOBOTO ONTHYECKOTO BOJIOKHA, KOTOPOE UMEET
HYyJIEBYIO0 MAWCIIEPCHUI0 TIPH JJIWHE BOJHBI OKoio 1300 HM ¢ MHHUMaNbHBIM YPOBHEM TIOTEPh, U
OJTHOMOJIOBOTO ONTHYECKOTO BOJOKHA CO CMEIIEHHOW AWCIIEpCHEN M OTCEYKOW MpH UIMHE BOJHBI OKOJIO
1550 HM, KOTOpOE ONTUMU3UPOBAHO AJISl UCIIOJIB30BAHMS B AUANa30He JUIMH BOJH 15301625 HM.

DTO0 onTHYECKOe BOJIOKHO CO CMEIICHHOW AMCIIEpCHel W OTCEYKOW, nMerolee odeHb Masble motepu (CSF),
MOXKET WCIOIB30BaThCsl B TMPIJIOKEHUAX Ul IU(PPOBON Imepenayn Ha OOJBIINE PAaCCTOSHUS, TaKUX Kak
Ha3eMHBIE CHCTEMBI JalbHEW CBS3W W MarucTpajbHBIE MOJBOAHBIE KaOEINW C ONTUYECKHUMH YCHUIHTEIISIMH.
l'eomeTpuyeckre ¥ ONTHYECKHE XapaKTEPUCTHKH (3aTyXaHHeE, JJIMHA BOJHBI OTCEYKH, XpOMaTHUYECKas
TUCTIEpCHs], AWCIEPCHUS PEXUMa TONSAPHU3AlHA W T. [.), XapaKTePUCTUKH Tepefadyd W MeXaHHYeCKHe
xapakTepucTuku 3toro CSF onucaHbl HIKE.

OO6ecrieunBarOTCS HEKOTOPBIE YCIOBHS IS MTOIEPKKHU TIepeadu Ipy OONbIINX UTMHAX BOJH — 10 1625 HM.
['eomeTpuyeckre u oNTHYECKUE MApaMEeTpPhl, TapaMeTphl Mepelay U MEXaHHYECKUe MapaMeTphl OMMCaHbI
HWXE B XapaKTEPUCTUKAX TPEX KIACCOB:

. XapaKTePUCTUKH ONTHYECKOTO BOJOKHA — 3TO T€ XapaKTEPHCTHUKU, KOTOPHIE COXPAHSIOTCS IPH
MIPOKJIASIKE W WHCTAJUIAIINN Kabemei;

. XapaKTEePUCTUKU KaOelsl, KOTOPhIe PEKOMEHIYIOTCS Ui Kabelel B COCTOSHUU MTOCTAaBKY;

. XapaKTePUCTUKY JIMHUHW, XapaKTepPHBIC ISl COCTABHBIX Kabelel, KOTOPBIC OMHCHIBAIOT METOIBI

OLICHKH NapaMeTpOB CHCTEMHOT0 MHTepdelica, OCHOBaHHBIE HA M3MEPEHUIX, MOJICIUPOBAHUN HIIH
Ipyrux cooOpaxkeHusx. VHpopMamuss o XapakTepUCTHKAX JIMHUM W KOHCTPYKLHUH CHCTEMBI
npusezneHa B JlononHenuu 1.

HaCTO}lIJ_IaSI PexoMmenpamus u Ppa3JI4HbIC KJIACChbl XapaKTECPUCTUK, IMPUBCIACHHBIC B Ta6m/1uax B II. 7,
MNpCAHA3HAYUCHBI AT TOAACPIKKHA CJ'IC,[[yIOII.ICfI CHUCTEMBI CBA3aHHBIX peKOMeHHaHHﬁZ

. Pexomenpgamus MCO-T G.957;

. Pexomengamus MCO-T G.691;
. Pexomenpgamus MCO-T G.692;
. Pexomengamus MCO-T G.959.1;
. Pexomenmamus MCO-T G.973;
. Pexomenpanuss MCO-T G.977.

3HayeHHUs UCMONB3YeMbIX B HacTosmied PekoMeHJalMM TEPMHHOB M OOIIME yKa3aHUs, KOTOPbIC
CJIEJIyeT BBIOJIHATh TPH H3MEPEHUSX [UIS TPOBEPKH PA3JIMYHBIX XAPAKTCPUCTHK, MPHUBEICHBI B
Pexomennmanuax MCO-T G.650.1 u G.650.2. XapakTepuCTUKH JAHHOTO ONTHYECKOTO BOJOKHA, BKIIOYAs
OMpe/IeJICHUS. COOTBETCTBYIOLIUX MapaMETPOB, METOJOB WX HUCIBITAHWA W COOTBETCTBYIOIIUX 3HAYCHMIA,
OyIyT YTOUHATHLCS B XOJI¢ UCCIICAOBAHUI U 10 MEPE HAKOTUICHHS OIBITA.

2 CcblIKH

2.1 HopmaTuBHbBIE CCHLIKHU

VYkazaHable Hke pexoMeHzauuun MCD-T u npyrue MCTOUYHHMKH COAEPKAT IOJIOKCHMS, KOTOpPhIE MyTeM
CCBUIKM Ha HUX B JAaHHOM TEKCTE COCTaBISIIOT IOJIOXKEHUs Hacrtosmed Pexomennmamuu. Ha momeHT
nyOnuKauy yKa3aHHbIC M3JaHWs ObUIM IEHCTBYIOLIMMHU. Bce pekomMeHmanmu u Apyrue UCTOYHUKH MOTYT
MOJBEPraThCsl MEPECMOTPY; MOITOMY BCEM IOJIB30BATENSIM AaHHOM PexoMeHmamuu mpemaraercs M3y4uTh
BO3MOXHOCTb HNPUMEHEHHsI MOCIEIHEro u3AaHus PexoMeHmanuil u Ipyrux MCTOYHHUKOB, MEPEUUCICHHBIX
Hmwke. CIHCOK ACWCTBYIOMIMX B Hacrosiee Bpems pexomeHpanwii MCD-T perynspHO myOIUKyeTcs.
CcpUlka Ha JOKYMEHT B JaHHOW PexoMeHmanmuy He NpUAaeT €My Kak OTACIbHOMY IOKYMEHTY CTaryc
Pexomenmamumn.
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2.2

3

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

Pexomenpmamuss MCD-t  G.650.2 (2005t1.), Onpedenenus u Mmemoovl MeCMUPOSAHUsL
CMAMUCMUYECKUX U HETUHEUHBIX 83AUMOCEA3AHHBIX AMPUOYMo8 00HOMOO008020 BOOKHA U KADEJIAL.

NudopMmaTuBHBIE CCBLIKHU

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

Pexomenmarus MCO-T G.691 (2006 1.), Onmuuecxue unmepgheticot 0ns oonoxananvhulx STM-64 u
opyeux cucmem CL{H ¢ onmuueckumu ycunumensimu.

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

Pexomenpmaruss MCO-T G.957 (2006rt.), Onmuueckue unmepgeiicot 01  000pYOOSAHUsL
u cucmem, OMHOCAUWUXCS K CUHXPOHHOU YUPPOBOT uepapxuu.

Pexomenpmamuss MCO-T G.959.1 (2006 r.), Unmepgpeiicot ¢husuneckozo ypoeus onmuyeckou
MPAHCNOPMHOLL cemu.

Pexomennmarus MCD-T G.973 (2003 r.), Xapaxmepucmuku noo0800HbIX B0I0OKOHHO-ONMUYECKUX
KabenibHuIX cucmem 6e3 nosmopumenci.

Pexkomennmamus MCO-T G.977 (2006 r.), Xapakmepucmuku OnmuyecKu YCUAECHHBIX HOOBOOHbIX
600KOHHO-ONMUYECKUX KAOETbHbIX CUCTHEM.

TepMUHBI U onIpeAeJIeHUS

B mnacrosmeit PekoMeHmanuu HCHONB3YIOTCS OINpeeNieHus, NpuBefacHHbIe B Pexomenmarmusax MCO-T
G.650.1 u G.650.2.

Ilepen

OHGHKOI:I COOTBCTCTBUA 3HAUYCHUA [OJIKHBI OBITH OKpYIJICHBI 10 KOJMUYECTBa paspsaaosn,

MNPUBCACHHOIO B Ta6J'II/I]_IC PCKOMCHIOBAHHBIX 3HAYCHUH.

4

Coxkpamenus

B nacrosimeit PexomeHanuu UCHoMb3yOTCA CIETYIONINE COKPAILICHHUS:

CSF

DGD
DWDM

MFD
PMD
PMD,
RTM
TBD
WDM

Cut-off Shifted Fibre Onrtryeckoe BOJIOKHO CO CMEIICHHOH Tuctepcueit
U OTCEUKOU

Differential Group Delay Juddepennmanpaas rpynmnoBas 3aaepiKka

Dense Wavelength Division BBICOKOIIIOTHOE MYJTBTHIDIEKCHPOBAHUE C

Multiplexing paslie’eHueM 1o JUIMHE BOJTHBI

Mode Field Diameter JmnameTp MOZOBOTO OIS

Polarization Mode Dispersion Jucnepcust MOABI OJSIPU3ALIUU

Statistical parameter for PMD link Cratuctuueckuil mapamerp it auauu PMD

Reference Test Method DTaJOHHBIN METO UCIIBITAHUS

To Be Determined Byner onpeneneno mo3nHee

Wavelength Division Multiplexing MynpTHIIEKCHPOBAHUE C pa3AeICHHEM 10

JJIMHaM BOJIH
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5 XapakTepUCTUKHU BOJIOKHA

B 3TOM myHKTE peKOMEHIYIOTCS TOJIBKO T€ XapaKTEPUCTUKH ONMTHIECKOTO BOJIOKHA, KOTOPHIE 00ECIICUNBAIOT
MUHUMAJIbHO HEOOXOAMMYIO KOHCTPYKLIMOHHYIO OCHOBY JUISi WU3TOTOBJICHUS BOJIOKHA. Jluama3oHbl win
Tpenensl 3HAUYCHWH TIPHUBENCHBI B Tabmuie B 1. 7. M3roTOBIIeHWE WIM HWHCTALIAIUSA KaOels MOTYT
3HAYUTEIHHO TIOBIMATH HA NJIUHY BOJHBI oTceuku 1 PMD BomokHa B kabene. Bo BceM ocTanbHOM 3TH
PEKOMEHJOBAHHBIE XapPAKTEPUCTUKU PABHO NMPUMEHUMBI K OTAEJIBbHBIM ONTUYECKUM BOJIOKHAM, BOJIOKHAM B
HaMOTaHHOM Ha OapabaH xabeJe ¥ BOJIOKHAM B HHCTAJUTUPOBAHHOM Kalele.

5.1 JAuameTp M0I0BOrO 10JIAA

HomuHansHOE 3Ha4YeHHe U JOMYCK HAa HOMWHAJIbHOE 3HaueHue auameTpa MonoBoro mons (MFD) momxHBI
onpenensaThes npu anuHe BoaHbl 1550 uM. Onpenenennsle HOMUHaIbHbIE 3HaueHUs: MFD noJKHBI exaTh
B Ipejiesiax Jauarna3oHa, yKa3aHHOro B M. 7. Yka3zaHHbIM nonyck Ha MFD He moskeH mpeBbIliaTh 3HaY€HUE,
NpuBeJeHHOE B 1. 7. OTKIIOHEHUE OT HOMHUHAIBHOTO 3HAUEHUS HE JOJDKHO MPEBBINIATH YKA3aHHEIHN JTOIMYCK.
5.2 JAuameTp 0060/109KH

PexoMenoBaHHOE HOMUHAIEHOE 3HAYEHHUE TUAMETPa 000IOUYKH COCTABIsAET 125 MKM.

Taxxe ompejeleH IOMyCK, OH HE MOJDKEH NPEBHINATh 3HAUCHHE, MpUBEACHHOE B M. 7. OTKIOHEHUE
JaMeTpa 000JIOYKH OT HOMHUHAIILHOTO 3HAYCHHMSI HE JIOJDKHO MPEBBIIIATh YKa3aHHBIN JTOMYCK.

5.3 DJUVIMNTHYHOCTH CepAlleBHHBI

OIUTUNITHYHOCTD CEPALCBHUHBI HE NJOJKHA IMPEBBIIIATE 3HAYCHUEC, IIPUBCICHHOC B II. 7.

54 OTKJ/I0HeHHe OT HWIHHAPUYHOCTH

5.4.1 OTtkJIOHEHHE MOJOBOIO MOJISI OT KPyra

Ha mpaxtrke OTKIOHEHHSI OT KpYyriod (opMbl IS BOJOKOH, MMEIOLIIMX HOMHHAIBHO KPYTJIBIE MOJOBBIC
07151, OOBIYHO JTOCTAaTOYHO Majbl M HE BIMSIOT HA paclpoCTpaHEeHHe M cpamuBaHue. IlosTomy cumraercs
HelleJecoo0pa3HbIM  PEKOMEH0BAaTh KOHKPETHOE 3HAu€HHE OTKJIOHEHUS MOJOBOTO TOJII OT KpyIJon
¢opmbl. OOBIYHO HEe BO3HUKACT HEOOXOAUMOCTH MU3MEPSITh OTKIOHEHHUSI MOJOBOTO IIOJISL OT KPYTJIoi (OpMEI
ULl IPUEMKH.

54.2 DIIMNTHYHOCTL 000JI0YKH

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

5.5 JlnuHa BOJHBI 0TCEYKH

Paznmmaaror TPHU UCIHIOJIB3YEMBIX TUIIA JJIUMHBI BOJTHBI OTCEYKHU:

a) JIJIMHA BOJIHBI OTCEUKH KA0EIT A;
b) JUTMHA BOJIHBI OTCEYKHU BOJIOKHA A
c) JUTHA BOJIHBI OTCEYKH COCANHUTENBHOTO Ka0bems A;.

[NPUMEYAHUE 1. — [ HEKOTOPHIX KOHKPETHBIX MPHJIOKCHUN MOJBOJHOTO Kadelss MOT'YT HOTpeOOBaThCs IPyTrHe
3HAYCHHUS JJTUHBI BOJHBI OTCEUKH Kabes.

Koppensauusa n3MepeHHbIX 3HAYEHHUH A¢, Acc M A¢j 3aBHCUT OT KOHCTPYKIIMM KOHKPETHOTO BOJIOKHA U Ka0els U
ycaoBuid ucnbITaHui. OOBIYHO BBINONHAKOTCA YCHOBHA A < A < A, OJHAKO YCTaHOBUTH OOILHUE
KOJIMYECTBEHHBIC OTHOIICHHUS HEMPOCTO.

OCHOBHOEC BHUMaHUE yJACIACTCS 00CCIEUCHUIO0 OJHOMOJIOBOM Tepeadn MpH MHUHUMAIBHOHN JIUHE Kabems
MEXIy COEAMHEHUSMH TPH MHHAMAIBHON pabodeld IMHE BOJHBI. OTY 3a7ady MOXKHO pellaTh ABYMS
aIbTEPHATUBHBIMU METOIAMH:

1) PEKOMEHyeTCsl HCIIONIb30BaTh A, MeHee 1600 HM: eclii UCTIONB3yeTCs HIDKHUM Tpenen, A, T0JDKHA
npeBsimath 1350 HM;

2) PEKOMEHTyeTCsl HCIOIb30BaTh MAaKCUMAaJIbHOE 3HAYEHHUE A 1530 HM.
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[NPUMEYAHUE 2. — YiomsHyTHI€ BBIIIE 3HAUYEHHUS TaAPAHTUPYIOT OJHOMOJIOBYIO Nepeaady MpH JUIMHE BOJHBI OKOJIO
1550 um. s npunoxxernit WDM, tpeGyronux padoty mpu amuHe BOdHBI (1550 HM-X), yHOMSHYTHIE BBIIIE 3HAYCHUS
JIOJDKHBI OBITh YMEHBLICHBI Ha X HM.

He Ttpebyetcs peanm3oBeiBaTh 00¢ 3T crnerudukanui. [1ockonbKy TpeOOBaHHS K Ao SABISIOTCS Ooiree
OpSMBIM CIIOCOOOM TapaHTHM OJHOMOJOBOM pabOThl Kaleys, OHU SBISIIOTCA INPENNOYTUTEIBHBIM
BapuanToM. Korzma oOcToATenbCTBA HE IO3BOJIAIOT HCIONB30BaTh TPEOOBaHUS K A (Hampumep, B
OJHOMOJIOBBIX BOJIOKOHHO-ONTUYECKUX KaOelssiX, TAKUX KaK COeANHUTENbHbIC KaOenu Win KabeaH, KOTOpbIe
JOJDKHBI MCIIONIB30BAThCSl CIIOCOOOM, 3HAYMTENBbHO oTiauuarommMmcs or RTM A.), Toroa HCHONB3yIOT
TpeOOBAHUS K A.

Ecnu monb3oBarens MpeAnoyuTacT OMPEASISITh A, COTIACHO MYHKTY 2, TO CIEAYEeT UMETh B BUAY, UTO A,
MOsKeT npeBbimaTh 1600 HM.

Ecmu nonas3oBaTenn MIpeaAnoYUTacT OIPCACIIATh )\'c COI'TIaCHO ITYHKTY 1, TO HET H606XO,[[I/IMOCTI/I OIIPCACIIATH 7\fcc-

B ciygae kxorma moib30BaTeNlb BEIOWPACT OMPEICICHHUE Ao, MOKHO pa3peIiuTh, YTOOBI A, MPEBHINIAa
MUHHMAIBHYO pabouyro JUIMHY BOJIHBI, TIOJIAarasi, YTO BIMSHUE U3TOTOBICHUS U WHCTAIIIIIMN KaOems 1aayT
3HAYCHUS A, HUKC MUHUMAIBHON pabovel JUTMHBI BOJHBI I CaMO MaJION JITUHBI KaOelss MEXIy IByMS
COCTUHCHUSIMU.

B cnydae korzia moyib30Bateib BEIOUPACT ONMPEEICHHUE Aec, IPOBEPKA OTPAHUUCHHS MOXKET OBITh JOCTATOYHA
JUTSI TIPOBEPKHU TOTO, YTO TPEOOBAHUE K A YIOBICTBOPSCTC.

I[J'II/IHa BOJIHBI OTCEUKHU KabeJs 7\.00 HE ITOJDKHA NPCBLINIATE MAKCUMAJIBHOC 3HAYCHUE, TPUBEACHHOC B II. 7.

5.6 3aTryxaHue npu MaKpou3ruoax

3aryxaHue PU MakpoM3rudax 3aBUCHUT OT JUIMHBI BOJIHBI, pajinyca U3ruda U KOJIMYeCTBA BUTKOB, HABUTHIX
Ha OIIPaBKY C yKa3aHHBIM paJuycoM. 3aTyXaHUe IPU MaKpOM3TuOax He JOJDKHO NPEBBINIATh MaKCUMAaIbHOE
3Ha4YeHHEe, IPUBEACHHOE B M. 7 JUIS YKa3aHHOM JUIMHBI BOJHBI (JUIMH BOJIH), paanyca N3ruda u KOJIN4ecTBa
BHUTKOB.

[MPUMEYAHUE 1. —[IpoBepka cOOTBETCTBHS CrElU(UKAIMKA MOXET OBITh JOCTaTOYHOW [y TOTO, 4YTOOBI
rapaHTHpOBaTh, YTO 3TO TPEOOBAHHUE YAOBIICTBOPSETCS.

[NPUMEYAHUE 2. — PekoMeHI0BaHHOE KOJIMYECTBO BUTKOB COOTBETCTBYET MPUOIH3UTEIHLHOMY KOIHIECTBY BUTKOB,
HCIIONIB3YEMBIX BO BCEX My(Tax Uil THIIMYHOTO MHTEpBala MEXIy PETPaHCISATOpaMH. PEKOMEHIOBaHHBIN paanyc
9KBUBAJICHTCH MUHUMAIIbHOMY PafinyCy M3rnda, IpUHATOMY IPHU JOJITOCPOYHOM HCHOIb30BAHUU ONTUYECKUX BOJIOKOH
NPY MHCTALTSILUAX PAKTUYECKUX CUCTEM JUIsl TOTO, YTOOBI N30€XKaTh 0TKa3a B pe3yJIbTaTe CTaTHYeCKOW YCTaIOCTH.

[MPUMEYAHUE 3. —Ecnmi  1mo mnpakTHYeCKMM IpPUYMHAM BHIOPAaHO MEHbIIEE KOJMYECTBO BHUTKOB, YeM
PEKOMEHIOBAaHHOE, TO TpeUIaraeTcsi MCIoyb30BaTh He MeHee 40 BHTKOB, mpuueM TpeOyeTcs MpPOMOPIMOHAIBEHO
MEHBbIIEE MTOBBIIICHNE ITOTEPb.

[NPUMEYAHUE 4. — PekomeHmanmus mo 3aTyXaHHUIO TP MaKpOM3THOAaX OTHOCHTCS K HCIIOJIB30BAHMUIO ONTHYECKHX
BOJIOKOH B (JaKTHYECKH MCIOIb3YEeMOU OTHOMO/IOBOI BOJIOKOHHOW TeXHUKe. BiusiHe Ha MOKa3aTeIH MOTePh PanyCoB
u3ruba OJHOMOIOBBIX ONTHYCCKMX BOJIOKOH, OOYCJIOBJICHHBIX MEPEIICTCHUEM B KaOelie, BKIIOYCHO B CHCIM(DUKAIIUT
HA TIOTEPHU B BOJIOKOHHO-ONITHYECKUX KaOesx.

[NPUMEYAHUE 5. — Eciiu  TpeOyroTcsi CTaHAApTHBIC WCIBITAHHUS, BMECTO PEKOMEHIOBAHHOTO WCIIBITAHHS MOXHO
HCIIOJIb30BAaTh OAMH MJIM HECKOJIBKO BHUTKOB C MEHBIIMM AWAMETPOM IJIsi TOYHOCTH M NMPOCTOTHI M3MepeHHs. B 3Tom
cllydyae cieqyeT BbIOMpaTh JUaMETP BUTKA, KOIMYECTBO BUTKOB M MaKCHMAaJIbHOE JOIyCTUMOE 3aTyXaHHE IPU U3rHoe
JUIL MICTIBITAHUSI C HECKOJNBKMMH BHUTKaMH IJIsI KOPPEISIIMU C PEKOMEHIOBAaHHBIM HCIBITAHUEM U JOIyCTUMBIMU
MOTEPSAMHU.

5.7 MarepuajibHble CBOMCTBA ONITUYECKOT0 BOJIOKHA

5.7.1 Marepuajibl BOJIOKOH

Cne;[yeT YKa3bIBaTb BCUICCTBA, U3 KOTOPBIX M3TOTOBJICHLI OITUYCCKNUE BOJIOKHA.

[NPUMEYAHUE. — Cnenyet coOmronaTh OCTOPOKHOCTD MIPH CPALMBAHAN ITYTEM PACIUIABICHHUS ONTHYECKUX BOJIOKOH,
COCTOSIIIINX U3 Pa3Nn4HbIX BemiecTs. I[IpeaBapuTenbHbIe pe3ynbTaThl HOKA3BIBAIOT, YTO aJCKBATHBIE IOTEPU B CPOCTKAX
U TPOYHOCTh MOTYT AOCTUTaThbCsl MPH CPAIIMBAHWU PA3JIMYHBIX ONTHYECKHX BOJIOKOH C BBICOKHM COJAEPKaHHUEM
KpEMHHS.

5.7.2 3amuTHBIE MATEPUAJIBI

I[OJ'DKHBI OBITh YKa3aHbl (l)I/IBI/ILIGCKI/Ie 1 XUMHYCCKHE CBOMCTBA Marepuajia, UCIIOJb3yCeMOT0 JJid ICPBUIHOT'O
MOKPBITHUA BOJIOKHA, U HaI/IJ'Iy‘IIHI/Iﬁ CII0co0 ero yAaajiceHus (B cly4ae HGO6XO,I[I/IMOCTI/I). B CJIydac OTACIBbHBIX
IIOKPBITHIX BOJIOKOH IO0JIKHA YKa3bIBaThCS aHAJIOTMYHas I/IH(i)OpMaI_II/Iﬂ.
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5.7.3  YpoBeHBb A0NYCTHMBIX HANPSAKEeHUI

Yka3zaHHBII YPOBC€HL OOMYCTUMBIX HaHpﬂ)KCHI/Iﬁ Gp JOJDKCH OBITh HE MEHBIIE MUHHMAJILHOTO 3HA4YCHMUI,
MNPUBCACHHOIO B II. 7.

[MPUMEYAHUE. — Onpenenenns MEXaHUUECKHUX MTapamMeTpoB npuBeneHsl B L. 3.2/G.650.1 u 5.6/G.650.1.

5.8 IIpoduab nokazaressi NpeIOMJICHUS

OOBIYHO HE Tpe6yeTC$1 3HaATb HpO(i)I/IJ'II) moKa3aTeJis MPEJIOMIICHUA OIITUICCKOI'O BOJIOKHA.

5.9 IIponoabHasi pABHOMEPHOCTh XPOMATHYECKOM M CTIEPCH U

OTOT BONpPOC U3ydaeTcs.

IIPUMEYAHUE. — Ilpu 3agaHHO# IIMHE BOJIHBI JOKAJIbHOE aOCOIIOTHOE 3HAUYEeHHE KOI(D(DHUIMEHTa XPOMATHUSCKON
JUCTIEPCUN MOXET CHJIBHO OTJIMYAThCS OT 3HAYCHMS, U3MEPEHHOro AJs OOJIBIION AIUHBI BONHBEL. Ecinu 3T0 3HaueHue
YMEHBIIIACTCS 10 MaJOW BEJIMYMHBI NPU JUTMHE BOJIHBI, OJMU3KOM K pabodyel anuHe BOJHBI cucteMbl DWDM, To
YEeTBHIPEXBOJIHOBOE CMEITUBAHUE MOXKET MPUBECTH K PACIPOCTPAHEHUIO MOIIHOCTH C IPYTHUMHM JJITMHAMU BOJIH, BKJIFOYAs
JIpyrue paboyre JIWHBI BOJH, HO HE OTPAaHUYHMBAsACH UMH. [IpOosiBIICHHE YETHIPEXBOJHOBOTO CMEIIIMBAHUS 3aBUCHT OT
a0CONIIOTHOTO 3HAauYeHHsS KOA((UIMCHTa XPOMATHUYCCKOW JIUCIEPCHH, HAKIOHA KOX(PQUIMEHTa XPOMATHYCCKOMN
JUCTIEPCHH, pab0oYMX JUIUH BOJH, ONITUYECKON MOIMHOCTH M PACCTOSHUS, Ha KOTOPOM MPOUCXOIUT YETHIPEXBOIHOBOE
CMEIIMBaHUE.

Juis pabotet DWDM B obnactu 1550 HM XxpomaTrueckasi Aucriepcus B BookHaX (G.654 10CTaTOYHO BENMKa,
YTOOBI HCKIIFOUUTDH YETHIPEXBOJIHOBOE cMelnBaHue. [103ToMy 0THOPOAHOCTE XPOMATHYECKOM JUCIICPCUH HE
SIBIISIETCSL TIPOOJIEMON (PYHKIIMOHHUPOBAHUSL.

5.10 Ko3dgdpuuuent xpomaTndeckoii iucnepcnu

3aBHCHMOCTh M3MEPEHHOT0 BPEMEHHU TIPYIIOBOM 3alep>KKW WM XpOMAaTHYECKOW AHCIEPCHUU B €AMHULIE
JUTMHBI OTITUYECKOTO BOJIOKHA OT AJIMHBI BOJHBI JAOJDKHA alllPOKCHUMHUPOBATHCS KBAaJPATHBIM YPaBHEHHEM,
onpeneneHHbpM B [lpunoxennn A/G.650.1. (PykoBOACTBO 1O WHTEPHOJSAIMM 3HAYCHUH AWCIIEPCUH HA
JUTHHBI BOJIH, JUISI KOTOPBIX H3MEPESHIS HE POU3BOIMINCH, TPUBEACHO B I1. 5.5/G.650.1.)

B 3aBucumoctr oT TpeOyeMoil TOYHOCTH IJIsi JUATIA30HOB JUIMHBI BOJHBI MTUPHUHON 0 35 HM KBaJpaTHOE
ypaBHEHHE IOMycKaeTcss B obmactu niuuH BoiaH 1550 mM. s wHTEpBAJNIOB C OONBIIEH IIWHOW BOJHBI
PEKOMEHIyeTCs HCIOJB30BaTh 00 Moxenb Sellmeier ¢ 5 wieHamu, TUO0 TOJMHOMHUAIBHYIO MOJENb
4-ro mopsiaka. OHO HE TTpeIHA3HAYCHO TSl KCIIOJBL30BaHUS B 00JIACTH ¢ ATUHON BOMHBI 1310 HM.

[MPUMEYAHUE. — HeT He00X0AUMOCTH MIOCTOSTHHO H3MEPATh KOIPPHUIUEHT XPOMATUICCKOHN TUCIICPCHH.

6 XapakTepuCTHKH Kalens

[TockonpKy Tporiecc MPOKIAAKH KaOelsh Maio BIHSIET Ha TEOMETPUYECKHE W ONTHYECKHE XapaKTePHCTHUKU
ONTHYECKUX BOJIOKOH, NMPUBEJACHHBIC B 1.5, B ATOM IIYHKTE NPUBEICHBI PEKOMCHIAIIUU, OTHOCSIITHECS
[JIABHBIM 00pa30M K XapaKTePUCTUKAM Tepeadu AJis KaOess, KOTOPBI UMEET CTPOUTEIIbHYIO JIUTHHY.

Bonpiryro posb UrpatoT yCIoBHs OKPYIKaIOIIeH cpebl M YCIOBUS NCIIBITAHUM, OHU OITMCaHBl B PYKOBOJICTBE
10 METOJIaM UCITBITAHUS.

6.1 Koy puuuenr 3aryxanus

Omnpenensercs: MakCUMallbHOE 3HAYCHUE KOA(POHUIMEHTA 3aTyXaHUsl MPH OJHOW WM HECKOJIbKUX JTHHAX
BOJH B obmactu 1530-1625 M. 3HavueHms kKodh(UIMECHTA 3aTyXaHUs BOJIOKOHHO-ONTHYECKOTO Kadems He
JIOJDKHBI TIPEBBINIATH 3HAYCHMUSI, TPUBEIICHHBIC B 11. 7.

[NPUMEYAHUE 1. — MunnMaibHbIe 3HAUYCHHUS 3aBUCHT OT MPOIECCa U3TOTOBIICHHS, COCTaBa M KOHCTPYKLIMH BOJIOKHA
U KOHCTpyKuuHu kabems. B oGmactu 1550 HM Obputm momy4eHsl 3HaueHHs KoddduuueHTa 3aryxanus oTr 0,15 mo
0,19 gb/xm.

[MPUMEYAHUE 2. — Koa¢punnent 3aryxaHuss MOKET OBITh pacCUMTaH JUIS AMAIa30HA JUIMH BOJIH, HCIIOJB3YS
M3MEpEHUsI TpU HECcKONbKuX (3—4) mmmHax BomH. JOTa mporeaypa omucaHa B 1. 5.4.4/G.650.1 u B mpumepe it
ontuyeckoro BosiokHa G.652 B Jlonmosraenuu 111/G.650.1.

ITPUMEYAHMUE 3. — [Ins mpwiokeHuid B TMOJBOJHBIX CHCTEMax C YCHUJIHUTENIEM ONTHYECKOro Juama3oHa C
JMUCTAHIIMOHHON Hakaukod, omnucaHHbiM B Pekomenmammu MCD-T G.973, Moryr mnoTpeOoBaThcs Ipyrue
KO3 PUIMEHTHI 3aTyXaHUS B 00JIACTU JTHEI BOJTHBI HAKAYKH.
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6.2 Koy¢ppuuuent qucnepeun Mmoanl noasipusanuu (PMD)

Jlucriepcust MOABI TIONSIPU3aMM BOJOKHA B Kalesle JOJDKHA OIPEACNAThCS CTAaTUCTUYSCKH, a HE IS
OT/ICNTBHBIX BOJIOKOH. TpeOOBaHMs OTHOCATCS TOJIBKO K XapaKTePHCTHKE JIMHUH, PACCINTAHHOHN IO JaHHBIM
Uit kKabenst. MeTprKka CTaTUCTUYeCKUX crenn(uKaIii npuBeicHa HUKe. MeTobl pacueToB TPUBEICHBI B
crangapre MOK 61282-3 u kpaTtko uznoxens! B JJomomaennu [V/G.650.2.

H3roroBuTeis NOKEH MPENOCTABIATh pacdeTHOE 3HaueHue PMD g nuaun, PMDg, KoTOpO€ Urpaert poib
CTaTUCTUYECKOro BepxHero npeaeina kodddumenta PMD coenuHEeHHBIX BOJIOKOHHO-ONTHYECKUX Kaleneil B
OTIpE/IeTICHHON BO3MOXXHOW JIMHWUW CBS3H, cocTosimedl m3 M kaOelnbHBIX yYacTKOB. BepxHuil mpemen
OIIpENENseTCS MalbIM YPOBHEM BEPOATHOCTH (Q, KOTODBIM SBISETCS BEPOATHOCTBIO TOTO, YTO 3HAYEHHUE
koapduienta PMD coenunenHsIx kabenei npessicut PMDy,. [lns 3Hadenniit M u Q, MpuBeIeHHBIX B II. 7,
3HaueHne PMD( He T0JKHO MPEBBIIIaTh MaKCUMaIbHBINA KoddduienT PMD, npuseneHHslii B 1. 7.

W3mepeHnsi ¥ TEXHUYECKHE XapaKTCPUCTUKH HEKAOJMPOBAHHBIX ONTHYECKHX BOJIOKOH  CIIyXar
HEOOXOJMMBIM, HO HEIOCTaTOYHBIM VYCIIOBHEM [UIsI OOECIIEYeHHS TEXHUYECKHX XapaKTEePHUCTUK
KaOJIMPOBAHHBIX OINTHYECKUX BOJOKOH. MakcMMalbHOE 3HAaYeHHWE KOHCTPYKIWW IJIMHUH, yKa3aHHOE Ha
HEKaOJMPOBAHHOM  ONTHYECKOM BOJIOKHE, [OJDKHO OBITh MEHBINE 3HAUCHWS, YKa3aHHOTO IS
KaOJIMPOBAaHHOTO BOJIOKHA, WIW paBHO eMmy. CoOOTHOIIEHHE MEXIy 3HaueHusMu PMD  nmus
HEKaOJIMPOBAHHOTO ONTHYECKOTO BOJOKHA H KaOJMPOBAHHOTO ONTHYECKOTO BOJIOKHA 3aBUCHUT OT
OCOOCHHOCTEH KOHCTPYKIIMH U 00pabOTKM Kabens, a TakkKe OT YCIOBHI MOJOBOTO COCJAUHEHUS
HEKa0JIMPOBaHHOTO ONTHYECKOTO BONOKHA. B Pexomenmammu MCDO-T G.650-2 comepikutcs mojoxeHne 00
WCTIONIb30BaHUH COEIMHEHUSI C MUHUMAIBHON CBS3BI0 MOJI, TPEOYIOMIEro HAMOTKHA Ha KAaTYIIKH OOJBIIOTO
IUaMeTpa C TPaKTHYCCKH HYJICBBIM HATSHKCHHEM W 0€3 CO3MAI0IIHMX HAIMPsDKEHHE TOYEK IEepPeceucHUs B
nensix u3mepennss PMD HekaOnupoOBaHHBIX ONTUYECKUX BOJIOKOH.

[penensl pacnpeneneHust 3HadeHuil kodpduuumenra PMD MoryT HHTEpHpeTHpoBaThcs Kak IIOYTH
SKBUBAJICHTHBIE Tpe/eNaM CTaTUCTHYECKOTo pacipeneieHns IudQPepeHInaIbHOTO TPYIIOBOIO BPEMEHU
3anepkkn (DGD), xoropoe cimydaiiHpIM 00pa3oM CBsI3aHO CO BpPEMEHEM W JUIMHOW BONHBL. Ecmu ams
BOJIOKOHHO-ONTHYECKOTO Ka0emsl ykasaHo pacmpezneneHue koddduuumenta PMD, To MOXKHO omnpenenuThb
SKBUBAJICHTHBIC TIpeaensl Ha m3MeHeHms DGD. MeTpuka u 3HaueHUs mpenenoB pacupenencauss DGD
npuBeneHsl B JlononHenuu 1.

ITPUMEYAHMUE 1. —3nauenus PMDQ AOMKHBI pacCUMTHIBATBHCS ISl PA3IUYHBIX THIOB Kabenei, OObIYHO OHHU
JIOJDKHBI BBIYHCIISITHCS, UCIIONB3Yys BbIOOpOYHBIe 3HaueHHss PMD. BbiOOpKH IOJKHBI OCYIIECTBISIThCS Ul KaOelnei,
UMEIOIIMX aHAJIOTHYHYIO KOHCTPYKIIHUIO.

[NPUMEYAHUE 2. — Cnenupukarmn  PMDQ He HODKHBI TPUMEHATBCS K KOPOTKHM KaOemsM, TaKuM Kak
COCIIMHUTENFHBIE Kabemw, Kabeu I BHyTPeHHEH MPOBOAKH M aDOHEHTCKIE KaOelu.

7 Tadauua peKOMEeH10BAHHBIX 3HAYeHU I

B npuBeneHHbIX Hmxke TaOiIMIAaX CBEACHBI PEKOMEHJOBAaHHBIE 3HAYEHMS MJIS HECKOJIBKHUX KJIAcCOB
ONTUYECKUX BOJIOKOH, KOTOpBIE YIOBJIETBOPAIOT LENsAM HacTodmed PexoMmenmaumu. OTu Kiacchl B
3HAYUTENFHOW CTENEeHH OTIMYAITCS MO TpPeOOBaHUSAM K TUAMETPY MOJOBOTO TMOs, Ko3(pdummeHTy
xXpoMatudeckoit qucrepcuu 1 PMD. MadopManmst 0 pacCTOSHUAAX TIEpeIadil M CKOPOCTAX Mepeadn JaHHBIX
1uist TpeboBanuii PMD npuBenena B Jlononnenun 1.

Tabnnma 1 "Xapakrepuctuku G.654" ompenenser 0a30BYH KaTErOpHUIO OJHOMOJIOBOTO OITHYECKOTO
BOJIOKHA CO CMEILEHHOH AucIepcheil 1 0TCEUKO U COOTBETCTBYIOLIETO Kadems. DTOT Kilacc NPUroeH A
cucteMm, onpeaeneHHbx B Pexomernanuax MCO-T G.691, G.692, G.957 u G.977 B nuamazoHe JUIMH BOJH
1550 HM.

OnTHueckre BOJIIOKHA C TTapaMeTpaMH, PUBeAeHHbIMA B Tabnuie 2 "Xapakrepuctuku G.654.B", nmpuroanst
U1 cucTeM, omnucaHHeiX B Pexomenpammsax MCO-T G.691, G.692, G957, G.977 u G.959.1, ansa
MPWIOKEHUH Mepeaayn Ha OOJbIINE PAaCCTOSHUS NPHU AWamna3oHe UIMH BOJH 1550 HM. DTOT Kilacc MOKET
MIPUMEHATHCS B cucTeMax mepemnadynn WDM Ha OOnbIne paccTOSHUS W C TOBBIIICHHON IPOITYCKHOU
CIIOCOOHOCTBIO, HAaNpUMEp B IOABOAHBIX CHCTEeMax 0Oe3 MOBTOpUTENeH, Ie HCIONb3YIOTCS YCHIUTEIH
OIITMYECKOr0 JMallia3oHa ¢ JOUCTAHI[MOHHOM HakKauykoi, omucaHHele B Pexkomenmamuu MCOD-T
G973, W B TMOABOAHBIX CHUCTEMax C YCHIUTENSAMH ONTHYECKOTO [MAama3oHa, OINHCAaHHBIMU B
Pexomenpanun MCO-T G.977.

Tabnanma 3 "Xapaxrtepuctuku G.654.C" ananornyna tabnuue "Xapaktepuctuku G.654.A", HO B Hel
cHIKeHbl TpeboBanust mo PMD, oHa mpenHa3zHaueHa AJ1s1 MOANEPIKKH MEpefadn JaHHBIX ¢ Ooiee BBICOKOM
CKOPOCTBIO U Ha OOIBIIIHE PACCTOSIHHSA, YeM B TIPUIIOKEHUIX, ONMcaHHbIX B Pekomennamun MCO-T G.959.1.
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Taoauna 1/G.654 — G.654.A

XapakTepucTHKH BOJIOKHA

XapakTepucTHKA Onucanne 3HayeHne

JunameTp MOIOBOTO MO JlnHa BOJHBI 1550 um
Jlana3oH HOMUHAIBHBIX 9,5-10,5 Mmkm
3HAYEHUN
JHomyck +0,7 MKkM

Juametp o6omouku HomunanbHoe 3HaueHue 125 MxMm
Homyck +1 MM

[TorpemHocTs KOHLEHTPUUYHOCTH MakcumManbHOe 3HaYEeHUE 0,8 MM

CEepLEBUHBI

DIUIMOTHYHOCTh 000I0YKH MaxkcuManbHOE 3HAYCHUE 2,0%

JIMHa BOJTHBI OTCEYKH Kabeist MakcumanbHOE 3HaYEHUE 1530 um

3aryxaHue npu Makpousruodax Panuyc 30 Mmm
Umcao BUTKOB 100
MakcumManbHOe 3HaUYEHUE PU 0,50 nb
1625 um

JorycTumMoe HarpspKeHUe MuHuMaNbHOE 3HAYCHUE 0,69 I'Tla

Koadhdunment xpomarnaeckoit gucnepcun | Dissomax

20 nc/aM - KM

SlSSOmax

0,070 rc/um?® - kM

Koadpdrumment PMD s
HEKaOIMPOBAHHOTO BOJIOKHA

MakcumabHOE 3HaYCHHE

Cwm. [Ipumeuanne

XapakrepucTuky Kades

Koaddumment 3aryxanus MaxkcumanpHOE 3HaYCHHE TIPH 0,22 nb/xm
1550 um

Koaddunment PMD M 20 xabemneit
Q 0,01%
MaxkcuManbHOE 3HAYCHUE 0,5 ic/\Nkm
PMD

[MPUMEYAHUE. — B cooTBeTcTBHH C 1. 6.2 yKa3pIBA€TCSI MAKCHMAJIbHOE 3HA4eHHE KOd(pPHUIIIEeHTa
PMD nnist HekaGIIPOBAaHHOTO BOJIOKHA JUTS TOJIEPKKH OCHOBHOTO TpeboBanust o PMDy, k kabemto.
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Tadauna 2/G.654 — G.654.B

XapakTepHCTUKH BOJIOKHA

XapakTepucTHKa Onucanue 3HayeHue

JnameTp MOJOBOTO MOJIS JlmHa BOTHBI 1550 am
Jnana3zoH HOMUHAJIbHBIX 9,5-13,0 MmxMm
3HAYEHUHN
Homyck 10,7 MKkM

Juamerp 000109KH HomuHansHOe 3HaueHue 125 MKkM
Homnyck +1 MxMm

[TorpenHoCTs KOHLIEHTPUYHOCTH MakcuManbHOE 3HaUeHHe 0,8 MxM

CepILIEBUHBI

DIUIUIITHYHOCTE 000I0YKHI MaxkcuMaibHOe 3HaYeHUe 2,0%

JlmuHa BOJIHBI OTCEYKHU Kabes MakcuMaibHOE 3HaUCHUE 1530 um

3aTtyxaHue mpu Makpou3rudax Pangnyc 30 MM
Urcno BUTKOB 100
MakcuManbHOE 3HaUEHUE TIPH 0,50 nb
1625 am

Jonyctumoe HampsbKeHue MuHuManbHOE 3HaYeHHE 0,69 I'Tla

KoaddummenT xpomarndeckoil qucrnepcun

D 1550max

22 1c/He - KM

SlSSOmax

0,070 ric/am?® - km

Koadpdumment PMD st
HEKaOJIMPOBAHHOTO BOJIOKHA

MaxkcuMaibHOe 3HaYeHUe

Cwm. [Ipumeuanue

XapakrepucTuku Kadess

Koaddunuenr 3aryxanus MakcumManbHOE 3HaUYEHUE IPU 0,22 nb/xkm
1550 um

Koapdpummenr PMD M 20 xabeneit
Q 0,01%
MakcuManbHOE 3HaUCHUE 0,20 re/Nkm

PMD,,

[MPUMEYAHUE. — B cooTBeTcTBHH C 1. 6.2 yKa3bIBae€TCs MaKCHMAIIbHOE 3HAYeHUE KOAPPHUIIHEHTA
PMD pi1s1 HekabIMPOBaHHOTO BOJIOKHA AJIs IOLAEPKKU OCHOBHOIO TpeboBanus 1o PMDg, k kaberto.
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Taoauna 3/G.654 — G.654.C

XapakTepHCTUKH BOJIOKHA

XapakTepucTHKA Onucanue 3HayeHue

JnameTp MOJOBOTO MOJIS JlnrHa BOJTHBI 1550 uam
Jlnama3oH HOMHHAIbHBIX 9,5-10,5 MKM
3HaYEHUI
Homyck 10,7 MKkM

Juamerp 000109KH HomuHansHoe 3HaueHue 125 MxMm
Hormryck +1 MM

[TorpenHoCTs KOHLIEHTPUYHOCTH MakcuManbHOE 3HaY€Hue 0,8 MM

CepILIEBUHBI

DIUIUIITHYHOCTE 000I0YKHI MaxkcuMaibHOe 3HaYCHUE 2,0%

JlmuHa BOJIHBI OTCEYKHU Kabes MakcuMaabHOE 3HaYEHUE 1530 um

3aTtyxaHue mpu Makpou3rudax Pannyc 30 MM
Yuciio BUTKOB 100
MakcuManbHOe 3HaYEHUE TTPU 0,50 nb
1625 aMm

Jonyctumoe HampsbKeHue MuHuManbHOE 3HaYeHHE 0,69 I'Tla

Koaddumment xpomarudeckoit qucrepcudt | Dyssomax 20 c/HM * KM
S1550max 0,070 nc/uM’ - KM

Koadpdumment PMD st MakcumanbHOE 3HaYeHUE Cwm. [Ipumeuanue

HEKaOJIMPOBAHHOTO BOJIOKHA

XapakrepucTuku KadeJst

Koaddunmenr 3aryxanus MakcumManbHO€E 3HaYEHUE MPU 0,22 nb/xm
1550 um

Koadpdpummenr PMD M 20 xabemneit
Q 0,01%
MakcuManbHOE 3HaUeHHe 0,20 re/Nkm
PMD,

[MPUMEYAHUE. — B cooTBeTcTBHH C 1. 6.2 yKa3bIBae€TCs MaKCHMAIIbHOE 3HAYeHUE KOAPPHUIIIEHTA
PMD pi1s1 HekabIMPOBaHHOTO BOJIOKHA AJIs IOLAEPKKU OCHOBHOIO TpeboBanus 1o PMDg, k kaberto.

Pex. MCI-T G.654 (12/2006)




Jlomosinenue 1

Nudopmanus no xapakTepucTUKAM JTUHUA
1 VISl IPOCKTHPOBAHUS CHCTEMBbI

CocraBHass JMHUS OOBIYHO BKJIFOUACT HECKOJBKO COCAWHEHHBIX CTPOHMTENBHBIX YYaCTKOB BOJIOKOHHO-
ontuyeckoro kabemns. TpeOoBaHHS K M3rOTOBJIEHHBIM y4yacTKaM NpuBeleHbl B mm. 5 u 6. Ilapamerpsl
nepeAayn il COCTABHOM JIMHUU CBSA3H JOJDKHBI YUUTHIBATh HE TOJIBKO paObOTy OTAEIBHBIX YYaCTKOB KaOels,
HO U CTaTHCTUKY COCINHEHHI.

XapaKTepUCTHKH Tepelayd CTPOUTEIHHBIX yYAaCTKOB BOJIOKOHHO-ONTHYECKHX Kabereil MMEIT HEKOTOpoe
pacrpefieficHHe BEpOSITHOCTH, KOTOPOE HEPEAKO JOIDKHO YUYHUTHIBATHCS IS TIONyYeHHs Hauboee
SKOHOMHUYHBIX MPOeKTOB. [IpuBeeHHbIe HIKE MyHKTHI CIIEAYET pacCMaTpUBaTh C YI€TOM CTATHCTUYECKON
MIPUPOJIBI PA3IMIHBIX ITaPAMETPOB.

Ha xapakTepuCTHKH JTMHUY BIUSIOT U IpyTUe PakTOpbl, KpOME BOJIOKOHHO-ONITHYECKUX KaOeleH, Takue KaKk
CPOCTKH, pa3beMbl U HHCTAJUIALUS. DTH (aKTOphl HE MOTYT OBITH ONpeeNieHbl B HacTosel Pekomennannu.
JUId OLEHKM XapaKTEepUCTHK JMHHMU B M. |.5 naHBl TUNMYHBIE 3HAYEHHS BOJOKOHHO-ONTHYECKUX JUHUM.
Mertonpl OLEHKM HEOOXOAUMBIX Ul MPOEKTUPOBAHUS CHCTEMBI IapaMETPOB OCHOBAHBl HAa HM3MEPEHUSIX,
MOJIEIIMPOBAHUY HJIH APYTHX COOOPaKEHHSIX.

L1 3aryxanmne

3aTyxaHue A B JIMHUA PaBHO:
A=olL+ox+o,y, (I-1)

rue:
O — TUMAYHBIA KO3()PUIMEHT 3aTyXaHUs BOJIOKOHHO-ONITHUECKUX KaOenel B JIMHUN;
Os — CpeIHHuE MOTEPU B CPOCTKE;
X — YHCJIO CPOCTKOB B JINHUWY;
O — CpeJHHE TIOTEPH B pa3beMe JTHHUH,
Yy — 9HCIIO pa3bEMOB B JTUHUH (€CITH OHM HMCIOTCH);

L — miuHa TuHUU.

Crenyer OMpeneNWTh COOTBETCTBYIOIIMK 3amac Uisi W3MEHEHHUS KOHQUTYyparui Kabens B Oymyriem
(I[OHOHHI/ITCJIBHI)IG CPOCTKH, JONOJHUTCIIBHBIC Y4YaCTKHU Ka6en51, BJIUAHUEC CTApCHHUA, HWU3SMCHCHUIA
TEMIEpaTypsl U T.1.). YpaBHeHue [-1 He BKIIOYaeT MOTEpU B paszbeMax oOopyaoBaHus. THUIHYHBIC
3HAYCHUs], MIPUBEJICHHBIC B II. .5, oTHOCATCS K KOA(Q(GUIMEHTY 3aTyXaHUsI BOJOKOHHO-ONTUYECKOW JIHHUH.
3amac Mo 3aTyXaHHUIO, HCIOJIb3YEMBI MPHU MPOEKTHPOBAHUU (aKTHUECKOH CHCTEMBI, JOJDKEH YUYHTHIBATh
CTaTUCTUYCCKHE U3MEHEHUS 3TUX MapaMeTPOB.

1.2 Xpomaruyeckas JucCHepCcus

XpOMaTHYECKyIO AUCIIEPCHIO B TIC/HM MOYKHO PacCUYuTaTh M3 KOI(Y(PHUINEHTOB XPOMATHUECKOH ANUCTIEPCUH
CTPOUTENBHBIX YYACTKOB B MPEIIOJIOKEHHN JHUHEHHON 3aBUCHMOCTH OT AJIMHBI M MPH MPAaBUIBHOM y4eTe
3HAKOB KO3 duimeHTos (cM. 1. 5.10).

Ecau 5TH onTuyeckue BOJOKHA MCHOJB3YIOTCS AJIS MEpefadr B AMANa30oHe AJuH BonH 1550 HM, TO yacto
HCIIOJIB3YIOTCS HEKOTOpPhIe (OPMBI KOMIICHCALIMU XPOMaTHYECKOW mucrnepcur. B 3ToMm ciiydae s
MPOCKTUPOBAHUS HUCHOJB3YETCS CPEAHSS XpoMaTHUecKas TUCHEpCHs JUHUM. V3MepeHHYI0 AUCHEpPCUI0 B
okHe 1550 HM MOXHO OmNHMCaTh KaK JIMHCHHYIO (DYHKITMIO UTHHBI BOJHBI BHYTpH OokHa 1550 M. Dta
(GyHKIMS 3a7aeTcsl KaK OOBIUHBIH KOA(PQGUIMEHT XPOMATUYSCKOW TUCIEPCHM U HAKJIOH KO3 QHUIIMEHTa
JUCTIEPCUHU TIPU JUTHHE BOIHBI 1550 HM.

Tunnunble 3HavueHWs Ko3dummeHTa xpomaTwdeckor mucrmepcun Dissg ¥ KoddduiueHnTa HaKIoOHA
XPOMAaTHIECKON JTHUCTIEPCUU Sisso MIPHU JTHHE BONHBI 1550 HM mpuBeaeHs! B 1. [.5. DTH 3HaueHUs BMecTe ¢
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JUIMHOW JTUHUH L jnx MO’KHO MCIIONIB30BATh IS BEIYHUCIICHUSI TAITMYHON XPOMAaTHYECKOW TUCTIEPCUH C LIETBIO
IIPUMEHEHUS TIPU IPOECKTUPOBAHUN ONTUYECKON JTMHUHU.

Dy (7‘> =Ly [DISSO + SlSSO (7\' - 1550)] (1ic/HMm) (I-2)

L3 JAuddepennuanbHas rpynnosas 3aaep:xka (DGD)

Juddepennmansaas rpynnoBas 3ajepkKa — 3TO Pa3indie BO BPEMCHH TPUOBITUS IUISI JBYX PEKHUMOB
MOJISIPU3ALH TIPH KOHKPETHOH JUTMHE BOJIHBI M BpeMeHu. 1Sl TMHUM ¢ onpeeTeHHbIM Ko3hdpuuuentom PMD
pacnpenenenre DGD nmuHUM n3MeHseTcs ciydaifHpIM 00pa3oM B 3aBUCHMOCTH OT BPEMEHH U JJTUHBI BOJHBI
Kak pacmpeneneHue MakcBemsia € €AMHCTBEHHBIM MapaMeTpOM, KOTOPBIM pPaBEH IPOU3BEACHUIO
ko3 dumuenra PMD nuHuN Ha KBaApaTHRIM KOPEHD U3 UTMHBI JUHUU. YXYIIICHHE CHCTeMBI n3-3a PMD 3a
OTIpe/ieTIeHHOE BpeMs IPH KOHKPETHOW JUIMHE BOJHBI 3aBHCUT OT DGD 1yt 3TOr0 BpeMeHH U UTHHBI BOJHBL.
[losToMy OblTM pa3paboTaHbl CpEACTBA YCTAHOBJICHHWS TMOJE3HBIX TpenenoB pachpenenenus DGD,
MOCKOJIBKY 3TO paclpeliesieHHe CBsI3aHo ¢ pacnpeaeneHueM kodddumuenta PMD BolOKOHHO-ONTHYECKOTO
kabens U ero npejenamu; oHu onvcansl B ctannapre IEC 61282-3. Huxe npuBeneHa MeTprKa OrpaHUYeHAN
pacmpenenenus DGD:

[MPUMEYAHUE. — Omnpenenenue BKIAIOB IPYTUX KOMIIOHEHTOB, KPOME BOJOKOHHO-ONTHYECKOTO KaOels, BBIXOIAHUT
3a paMKH Hactosimei Pexomennamm, Ho oO6cyxnaercsa B ctangapte IEC 61282-3.

OTajoHHAas NTUHA JIMHAA Li.r: MakcUMallbHAS UTMHA JIMHAW, K KOTOPOH MPUMEHSIOTCS MakcuMmanbaas DGD
1 BepoATHOCTh. Jlyis Gojee NIMHHBIX JUHUM YMHOXKbTe MakcUMalibHOe 3HaueHHe DGD Ha KBaapaTHBIN
KOPEHb U3 OTHOLICHUS (PaKTUIECKOM JUIMHBI K 3TAJIOHHOW JJIHHE.

TunmuHast MakcuManbHast [THHA Kabens Le,,: MakcumanpHbie 3HaUeHHS 00€CTIeYnBar0TCs, KOTIa THITHIHBIE
JUIMHBI OTJCJIbHBIX COCIUHEHHBIX KaOesel WM IIUHBI KaOenel, MPU KOTOPBIX U3MEPEHbI PaCIpeIeIeHUs
ko3 punmenta PMD, MeHbIII€ 3TOT0 3HAYCHUSI.

Makcumanbnoe 3HaueHue DGD, DGD,,,: 3Hauenne DGD, koTopoe MOXET HCHOIb30BAaThCA IPU
MIPOCKTUPOBAHUU ONTUIECCKOW CHCTEMEI.

MakcumanbHas BeposiTHOCTb Pr: BeposTHOCTB Toro, uTo akTnyeckoe 3Hauenue DGD npeBbimaer DGD,yy.

1.4 Henuneiinbiii K03 puumueHT

Xpomarmueckas JUCHEPCHS B3aMMOJCHCTBYET C HETWHEHHBIM KOX(DOHUIMEHTOM N/A.¢ B HAmpaBICHUH
YXYALICHUS. ~ XapaKTePUCTUK  CHUCTEMbI, BBI3BAHHBIX  HEJIMHEHHBIMH  omTh4Yeckumu  dddekramu
(cm. Pexomenmatimu MCO-T G.663 u G.650.2). TunuuHble 3HaUYE€HUS 3aBUCAT OT peanu3anuu. MeTombl
WCIIBITAaHUS HETMHEWHOTO KOod(h(UIIMEHTa BCE eIIle OCTAIOTCS B CTAINH N3YICHHUS.

1.5 Taéauuepl THIMYHBIX 3HAYEHHI

Bnauenua B Tabaumax [.1 u 1.2 gBisArOTCA THMOMYHBIMH U1 COCTABHBIX BOJIOKOHHO-ONTHYECKHUX JIMHHH,
cootBercTBytomux mm. I.1 u 1.3, coorBercTBeHHO. IlpeamonaraeMele MakcumanbHble 3HadeHuss DGD
BOJIOKHa B Tabmure 1.2 mpeaHa3sHadeHBI TONBKO JUIsI CIPABOK B OTHOIICHWH TPeOOBAaHWHA K IPYTUM
ONTHYECKUM 3JIEMEHTaM, KOTOPbIE MOTYT IPUCYTCTBOBATh B JIMHUH.

Taoauna 1.1/G.654 — Tunnynbie 3HAYEHUS JJISI COCTABHBLIX BOJOKOHHO-ONTHYECKHX JTHHUI

XapakTepucTuka Onucanne 3HaveHue
Koa¢ppuunenr 3aryxanus JlimHa BOJHEI TunuuHOe 3HAYEHHE JJIsl JTMHUU
(cm. [Tpumedanue)
1550 am 0,25 nb/km
1625 um TBD
Koa¢pouunent runmynoit qucnepenu Disso TBD
S1s50 TBD

[MPUMEYAHUE. — Tunn4yaOE 3HAYCHHUE AJIS TUHUHA COOTBETCTBYET KOG (UIIMEHTY 3aTyXaHUs JTHHUH,
ucnozns3zyemoMy B Pekomenpammax MCO-T G.957 u G.691.
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Tadoauua 1.2/G.654 — Juddepennuanibuas rpynnoBasi 3aJep:KKa

I[peanonaraemas
Maxkcumanabsnasg PMD,, J1uHa nTuHuA MakcuMaibHas DGD, CxopocTh nepegaun
(Hc/\/KM) (kM) 00ycJI0BJI€HHASI BOJIOKHOM B KaHaJie
(mic)
Crienudukanus Ho 2,5 T'out/c
OTCYTCTBYET
0,5 400 25,0 10 T'6ut/c
40 19,0 (cm. IIpumeuanue) 10 I'éut/c
2 7.5 40 I'déuTt/c
0,20 3000 19,0 10 I'dut/c
80 7,0 40 T'6urt/c
0,10 >4000 12,0 10 I'6ut/c
400 5,0 40 I'déur/c
IMPUMEYAHUE. — D10 3HaueHue Takxe npuMeHuMo k cucremam 10 Gigabit Ethernet.

[MPUMEYAHUE. — JInuna y4actka xabenst cocrasisier 10 kM, kpome snuanu ¢ 0,10 nic/Nkm/>4000 kM, e oHa paBHa
25 KM, ypOBEHb BEPOSTHOCTH paBeH 6,5 X 107,
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BUBJ/INOI'PAD®USA

[1] IEC/TR 61282-3 (2006), Fibre optic communication system design guides — Part 3: Calculation of
polarization mode dispersion.
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Uctopus Pexomenganun MCI-T G.654

Pexomennamus MCO-T G.654 "XapakTepuCTUKHA OJHOMOOBOTO BOJOKOHHO-ONTHYECKOTO Kalens
¢ MHWHHMAJIbHBIMH TOTEpSAMH TpW JuuHe BoiaHBI 1550 HM" Obula  paspaboraHa
15-i UccnenoBatenbekoit komuccueir MCO-T (1985-1988 rr.).

Pexomenpanust MCO-T G.654 6buta nepecmotpeHa 15-i MccnenoBarensckoi komuccueit MCO-T
(1997-2000 rT.) W yTBepxkaeHa Kak 4-s1 Bepcuss BcemupHON accamOmieeil 1mo craHmapTH3aIlldd
anekTpocBs3u (Moupeans, 27 ceHTs0psa — 6 okTs16ps 2000 roxa). B 3T0il mepecMoTpeHHOM BepcHH
W3MEHEHa CTPYKTypa PexoMeHaanuu B COOTBETCTBHHU C IpyTUMH PekoMeHAausIMH 10 ONITHYECKIM
BOJIOKHAM, TaknMHU Kak Pexomenmanmun MCDO-T G.652, G.653 u G.655.

Pexomennmarius MCO-T G.654 6puta iepecmotpena 15-it MccnenoBarenbekoit komuccneir MCO-T
(2001-2004 rr.) u yrBepkneHa 29 urons 2002 roma kak 5-s Bepcusl coryacHo mporenype AITY.
B sToli Bepcun mo0aBiieH HOBBIM KJIACC BOJIOKOH C M3MEHEHHBIMH XapaKTEPHCTUKaMHU JHaMeTpa
MOJIOBOTO TIOJII ONTHYECKOTO BOJOKHA H KOd(p(UIMEHTa XPOMATHYECKOW IUCHEePCHH —
knacc G.654.B. B cooTBeTcTBHM C COTJalIEeHWEM IO CHEKTPaJbHBIM JHAla3oHaM OIMCaHHUe
BEpXHEro mpejena auamna3oHa L Obuto m3MeHeHo ¢ 16xx HM Ha 1625 HM. Tepmunbl "0a30BbIii
nmonkimacc" W "momkmacc" OBUITM WM3MEHEHH Ha TepMUHBI "0a30BbIM Kimacc" wu  "kiacc',
COOTBETCTBEHHO.

Pexomenpamuss MCD-T G.654 Opuia mepecmorpena 15-if MccnenoBatenbckoit komuccuein MCO
(2001-2004 1r.) 1 yrBepkaeHa 13 urons 2004 roga kak miecrast BEpcus coritacHo mnpouenype AITY.
B aro0ii Bepcun cHmwkeHo npenensHoe 3HadeHue PMDyg (o cpasrenuto ¢ 0,5 nc/Nkm) B G.654.B n
J00aBJICH HOBBIM KJIacC CO CHMXXEHHBIM IpelelbHbIM 3HadeHueM PMDg. [lomyck Ha auamerp
MonoBoro mojisi B G.654.B Obu1 cHmwkeH n0 10,7 mxM. [Ipu ucHbITaHUKM Ha MakpoU3TUO paanyc
ONpaBKH yMeHblIeH 10 30 MM.

Kak YK€ OTMCYHAJIOCH BBIIIC, HACTOAMIAA PeKOMCH,[[aI_II/IH npeTepreia 3HAYUTCIbHBIC W3MCHCHHS 34 3TH

TOJIbI;

IIO3TOMY YHUTATCIb OOJDKCH HCIIOJIB30BaTb COOTBETCTBYIOUIYIO BEPCHUIO I OIPCACIICHUA

XapaKTEPUCTUK YXKE Pa3BEpHYTOro MPOIyKTa, MPUHUMAs BO BHUMaHUE roj Beimycka. [Ipeanonaraercs, 4to
MIPOJYKTHI COOTBETCTBYIOT PekoMeHmanuu, qeiicTBOBaBIel Ha MOMEHT UX M3TOTOBJIICHHS, HO OHH MOTYT HE
MTOJTHOCTBIO COOTBETCTBOBATH ITOCIICAYIONIAM BEPCUAM JaHHOW PexoMeHmarum.
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Cepus A
Cepust D
Cepus E

Cepus F
Cepus G
Cepust H
Cepus |
Cepus J

Cepus K
Cepus L

Cepus M

Cepust N

Cepus O
Cepus P
Cepus Q
Cepust R
Cepus S
Cepust T
Cepusa U
Cepus V
Cepus X
Cepus Y

Cepust Z

CEPUM PEKOMEHJIALIMI MCD-T

Opranmzarnus padotst MCO-T
OO61ue NPUHIUIGI TApUPUKAIIH

OOmias sKcIITyaTanus ceTH, TeieoHHas Ciryk0a, GyHKIHOHUPOBAHUE CITYKO H
YeJoBeYeCKre PaKTophI

Herenedonnblie ciyKObI 3JICKTPOCBA3U

CucreMbl H cpe/ia iepeaaydn, Hu(ppPoBbIe CUCTEMbBI U CETH
AyIHOBU3yaTIbHBIC U MYJIBTUMEANMHBIC CUCTEMBI
udposas ceTh ¢ HHTErpanuei ciryxo

KabenbHbIe ceTH U nepeada CUTHAIOB TEIEBU3NOHHBIX W 3BYKOBBIX ITPOTPaMM H JPYTUX
MYJIBTUMEIUNHBIX CHTHAJIOB

3armra oT moMex

KoHcTpyxkius, mpokiiaaka u 3aiura kadeyel U Ipyrux 3JIEMEHTOB JIMHEHHO-Ka0eITbHBIX
COOpYXKEHUN

YnpaBneHue 31eKTpoCBsI3b0, BKIoUas CYD U TeXHUYEeCKOe 00CITy)KHBaHUE ceTel

Texamueckoe 06CJ'IY)KI/IBaHI/Iei MCIKAYHApOAHBIC KaHaJIbI IIEpeaaviu 3BYKOBLIX U
TCJICBU3UOHHBIX IIpOrpaMm

TpebOoBaHuUs K U3MEPUTETHLHON armmapaType

KadectBo TenedonHo nepenayn, TeaehOHHBIC YCTAHOBKH, CETH MECTHBIX JIMHHH
KommyTarus u curHamm3anus

Tenerpadnas nepenaya

OxoHeuHoe 000pymOBaHUE I TeNerpadHbIX CITyX0

OxoHeuHoe 000pyOBaHUE I TEIEMATHIECKUX CITYKO

TenerpadHast kKoMMyTanus

[lepenava qanHEIX TI0 TeneOHHOHN ceTn

Ceru nepeauml TaHHBIX, B3aHMOCBSI3b OTKPBITBIX CUCTEM U 0€30MIACHOCTh

I'moGansHas unGopmManoHHas HHPPaCTPyKTypa, aClieKThl MEKCETEBOIO IPOTOKOIA U
CeTH MOCIEAYOIUX IOKOJICHUH

S3bIKH 1 001IIHe aCTIEKTHI TPOTPAMMHOT0 00ECTIeUeHHS ISl CHCTEM JJIEKTPOCBSI3U

OtnevartaHo B LLiBenuapum
Kenesa, 2007 .
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