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B nannoii cratee paccmarpuBaercs WDM (Wavelength Division Multiplexing) cucTemMbl B BOJIOKOHHOI oNTHKe,
uX nociaenoBartenu, npeacrapiasommue coboii CWDM (Coarse Wavelength Division Multiplexing) 1 DWDM
(Dense Wavelength Division Multiplexing) cucTeMbl (TeXHOJIOTHH TIpydoro M ILUIOTHOIO CHEKTPAIbHOIO
YILUIOTHEHHs] COOTBETCTBEHHO), 2 TaK:Ke CKOPOCTH Iepeladyd AAHHBIX B HUX. PaccMOTpeHBI ycj0BHA U cIy4au
Hau0oJiee PAUOHATBHOIO W BBITOJHOI0 NPUMEHEHHsI JAHHBIX TeXHOJIOTMii OTHOCHTEJBLHO MacCIITa00B H
OKpykamwuleil cpeabl. 3Jech 3aTPparuBalTCsl ILTIOCHI HCMOJIb30BAHWS JAHHOH CHCTeMbI Iiepel JAPYIMMH
CHCTeMaMM HAa OCHOBe ONTHYecKOro BosiokHa. He Manou3zBecTHasi MaclITA0UPYyeMOCTh CeTH U HCIOJIb30BaHUE
y:Ke MPOJIO’KEHHBIX paHee JUHHUH CBA3U 0e3 He0OXOAMMOCTH UX MOJIHOI 3aMeHbl. B cTaThe paccMaTpuBalwTCs
neJif, A KOTOPLIX He00XOAMMO yBeJHYeHHe CKOPOCTH IepeJadd JaHHBIX. Kak TOT4oK K co3xaHHMI0O caMoi
NMPOrpecCUBHON M3 MpPeJCTABICHHBIX CHCTEM MBI paccMATpHBaeM mosiBjieHHe 3pOoueBbix ycuaureneii (EDFA,
Erbium Doped Fiber Amplifier), koTopble M03B0JAIT yCHINBATh HHPOPMANIMOHHBIE KAHAJIBI PABHOMEPHO Ha
pa3HbBIX JJIMHAX BOJH. 3aTparuBaeTrcsi BONPOC O IOCTPOEHHH TPaHCNOPTHOro siapa cereii 5G. Takike
PaCKPBIBAIOTCSl OCHOBHBIE MPUYHHBI, 10 KOTOPBIM HA CerOAHSIIHMII IeHb He MpeJCcTaBJsAeTcs] BO3MOMKHBIM eIné
OosblIee yBeJIMUeHHe CKOPOCTH MepeJay JaHHbIX 0e3 moTepH KayecTBa CBA3M.
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This article discusses WDM (Wavelength Division Multiplexing) systems in fiber optics, their followers being
CWDM (Coarse Wavelength Division Multiplexing) and DWDM (Dense Wavelength Division Multiplexing)
systems in density data transmission, respectively, and density multiplexing technologies. The conditions and
cases of the most rational and profitable application of these technologies relative to scale and environment are
considered. The advantages of using this system before other optical fiber systems are discussed here. Not a little-
known network scalability and use of previously routed links without having to replace them completely. The
article discusses the objectives for which an increase in data rate is needed. As a push to create the most
progressive of the systems presented, we consider the emergence of Erbium Doped Fiber Amplifier (EDFA),

which allow to amplify information channels evenly at different wavelengths. The question of the construction of



the transport core of SG networks is touched upon. The main reasons why to date it is not possible to increase
the data rate even more without loss of communication quality are also disclosed.
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Texnonorua WDM, oOHa ke CHEKTpaJbHOE YIIOTHEHUE KAHAJIOB, II03BOJIAET OJHOBPEMEHHO
OCYIIECTBIISITh TEpeAadyy HECKOJbKUX HWH(POPMAIMOHHBIX KaHAJIOB 1O OJHOMY (PU3UYECKOMY
ONTHYECKOMY BOJIOKHY, HCIIOJIb3Ys pa3Hbl€ JJIMHBI CBETOBBIX BOJIH.

[Tepeie WDM-cuctembl ObUTH IBYXKaHAJIBHBIMU C Tepefaveit Ha amuHax BoiH 1310 u 1550 um.
[Tozxxe mosiBUIMCh MHOTOKaHabHBIE perieHus:: CWDM u DWDM, Ha3BaHUsI KOTOPBIX TOBOPST O
TUIOTHOCTH PACTIONOXKEHHSI HH(POPMAIIMOHHBIX KaHAJIOB B ONITHYECKOM CIIEKTpE.

CWDM - TtexHONOTHS TPyOOTO CIEKTPAILHOIO YIUIOTHEHHUs, OOecredyuBaromas Iepeaady B
nuamna3zone ot 1260 go 1625 um a0 18 onTrudecknx kaHainoB ¢ marom 20 HM MeXIy HUMH.

Takum 00pa3oM, MPUMEHEHUE TEXHOJOTHUU TPyOOro CIEKTPAIBHOTO YIJIOTHEHUS IIeIeCO00pa3Ho
TaM, rae TpeOyeTrcs HEAOpOoroe pelieHHe ¢ HEOONBIIUM pPAaCcCTOSHUEM MEXIy aO0OHEHTaMH,
HeoOXoauMas POITyCKHasi CmocoOHOCTh He npeBbimaeT 10 ['out/c Ha kaHai, a MacTaOMpOBaHKE
CUCTEMBI B CTOPOHY CYIIIECTBEHHOT'O YBEIMYEHHS YHUCIIA HECYIIUX HE IPELYCMOTPEHO.

Momsbiii Tomuok passutuio DWDM-cucrem nano mnossieHue 3poueBbix ycunureneir (EDFA).
DOpOueBbIil YCHINTENh TO3BOJISIET PAaBHOMEPHO YCWIHTHh WH()OPMAIMOHHBIC KaHAIbl HAa Pa3HBIX
JUIMHaX BOJH KakK pa3 B TOM CIEKTPAJbHOM JMAaNa3oHE ONTHYECKOrO BOJIOKHA, TNI€ 3aTyXaHHUe
CUTHAJIa MUHMMAJbHO.

Texnonorus moanepxkuBaeT ckopoctu ot 150 Mout/c no 400 I'6ut/c Ha OAHY IJIMHY BOJIHBL. Y
psizia BEHIOPOB B aKTUBHOM pa3paboTke HaxoasaTcs 600-rurabuTHbie perieHusl.

Eme onun Ttpena paszsutusi DWDM-cuctem 3amaioT KpynHeHIIue HeHTpbl 00paOOTKH NaHHBIX,
KOTOpbIE€ MOATAIKUBAIOT pa3pabOTUUKOB U MPOU3BOJIUTENEH 000pYyIOBaHUS BbIpaOaThIBATh HOBBIC
TEXHUYECKHE PEIICHUS I YBEIMYEHHS EMKOCTH CYHIECTBYIOIIMX CHCTEM Iepefadyd I10
ONITUYECKUM BOJIOKHAM, UTO ISl ONIEPaTOpoB 0003HAYACT yICHICBICHUE B TIepecyeTe Ha OUT/C.
HoBoe HampasieHue, rje B CKOPOM BPEMEHH TEXHOJIOTUS OKaKETCsl BOCTPEOOBAaHHOMW, — arperamus
U Tpo3payHas mnepenadya Tpaduka, KpPUTUYHOrO K 3aaepkkaMm. Tak, TpaHCIOPTHOE sApO
pasBuBarommxcs cereir 5SG OyaeT, HECOMHEHHO, MTOCTpoeHO 1o npuHiuy DWDM.

Ha nanubIii MOMEHT emé Oolblliee yBEIMUEHUE CKOPOCTH Tiepenaun AaHHbX aiis WDM (CWDM,
DWDM) cuctem HEBO3MOXKHO. J[eo B TOM, 4TO OOJbIIIasi 4acTh WHCTAJLUTUPOBAHHOM 0a3bl kabeneit
KCTOJIB3YET OJJHOMOJOBOE ONTOBOJOKHO, JJIsI KOTOPOTO AUCIEPCUs B OKHE TTpo3payHOCTH 1550 HM
OKa3bIBACTCSI CIMIIKOM BBICOKOW. B pesynbrare s s¢ddexTuBHON mnepenadyd HEOOXOAMMO
MPOKJIAIBIBATh MO0 OTPE3KU Kabelss ¢ AUCIEPCUEil MPOTUBOIOIOKHOTO 3HAKa, OO0 MOIHOCTHIO

HOBOE BOJIOKHO CO CMelIeHHOH HeHyneBoil aucnepcueit (Non-Zero Dispersion Shifted Fiber --



NZDSF). Kpome 3T0ro, yBennueHue CKOPOCTH Tepeiadd MPUBOIUT K BBICOKOW TUIOTHOCTH MTOTOKA
U3JTy4EHUs Ha IOCTATOYHO IMPOTSIKEHHBIX yUacTKaX. JTO, B CBOIO OUEPE/b, BHI3bIBACT HEJIMHEHHBIE
ontuueckue 3pQeKThl, B pe3yabTaTe KOTOPBIX HCKakaercs (gopma BomHbL. llosTomy Tpelyercs
BpEMsI U YCOBEPIIEHCTBOBAaHHE TEXHOJIOTMH IJI TOrO, YTOOBI HAlTH MyTh YBEITUYEHUS CKOPOCTH

Ka4eCTBCHHOM Mepe1avun TaHHbIX.
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