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B nanHoii crathe paccmatpuBaercess WDM (Wavelength Division Multiplexing) cucreMbl B BOJIOKOHHO# ONTHKE,
uX mocjenoBaresin, npeacrapiasiomue coooii CWDM (Coarse Wavelength Division Multiplexing) 1 DWDM
(Dense Wavelength Division Multiplexing) cucTemMbl (T€XHOJIOTHH TpPy6Oro W IUVIOTHOTO CHEKTPAIbLHOIO
VIUIOTHEHHSI COOTBETCTBEHHO), 2 TAKI)Ke CKOPOCTHU Nepeqayu JaHHBIX B HUX. PaccMOTpeHBI yCJIOBHS M CJIy4Yau
Hau0o/iee PAaNMOHAIBLHOIO M BBITOIHON0 MPUMEHEHHUs JAHHBIX TEXHOJOTHIl OTHOCHTEJIBHO MACIUTAG0B H
OKpYy:Kamuieil cpeabl. 31ech 3aTParMBalOTCs ILUIIOCHI HCMOJIb30BAaHHS JAHHOW CHCTEMbI Nepex APYrHMH
CHCTEMAaMH HA OCHOBE ONTHYECKOro BoJIoKHa. He mManom3BecTHasi MacITAGHPYEMOCTh CETH M HCIOJIb30BaHHE
yKe NPOJIOKEeHHBIX paHee JIMHMI CBsI3U 0e3 He0OXOJMMOCTH MX INOJHOW 3amMeHbl. B craThbe paccMaTpuBalTcs
HeJIH, IJIi KOTOPbIX HE0GX0IUMO yBelIMYeHHe CKOPOCTH mepenaud AaHHbIX. Kak To4ok K co3naHuio camoi
NPOrpecCHBHON M3 MPEICTABJEHHBIX CHCTEM MBI paccMaTpUBaeM MosiBjieHHe 3poueBbix ycuauteneii (EDFA,
Erbium Doped Fiber Amplifier), koTopbie no3BoJisiOT ycHJIMBAaTh HHPOPMAUHOHHBIE KAHAJILI PABHOMEPHO Ha
Pa3HBIX AJIHHAX BOJH. 3aTparuBaeTcsi BONMPOC O NOCTPOEHHH TpPaHCHOPTHOro siapa cereii 5G. Taxike
PACKPBHIBAIOTCS OCHOBHbIE MPUYHHBI, 10 KOTOPHIM HA CErOAHSIUIHUIA JeHb He MPeACTABJSETC BO3MOKHBIM ellé
foJiblliee yBeTMUEHHE CKOPOCTH MepeIaun JaHHBIX 0e3 M0Tepu KavecTBa CBSI3M.
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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
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the transport core of 5G 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.
Keywords: WDM, CWDM, DWDM, data rate, variance

Texnonorus WDM, oHa Xe CHEKTpaJbHOE YIUIOTHEHHE KaHAJIOB, IO3BOJIAET OJHOBPEMEHHO
OCYWIECTBIISAITh Tepefadyy HECKOIbKHUX HH()OPMAIIMOHHBIX KaHAJIOB IO OAHOMY (H3UYECKOMY
ONTHUYECKOMY BOJIOKHY, HUCIIOJIb3Ys Pa3HbI€ JUIMHBI CBETOBBIX BOJIH.

[Tepeeie WDM-cuctembl ObUTH IBYXKaHAJIBHBIMU C Tiepeaadei Ha miuuHax BoyH 1310 u 1550 uwm.
[To3xe nosBunuch MHOrokaHainpHele pemeHusi: CWDM u DWDM, Ha3BaHusi KOTOPBIX TOBOPAT O
IUIOTHOCTHU PACIIONOKEHUSI UH(POPMALIMOHHBIX KaHAJIOB B OIITUYECKOM CIIEKTpE.

CWDM — TtexHonorus rpy0oro CHEKTpPaJIbHOTO YIUIOTHEHMs, OOecrleuyuBaromias Imnepenadyy B
nuanazone ot 1260 no 1625 uM g0 18 ontuyeckux kaHanoB ¢ marom 20 HM MeXAy HUMHU.

Takum 00pa3oM, NpUMEHEHUE TEXHOJOTUU Ipy0Oro CHEKTPaJbHOTO YIUIOTHEHHS LieJIeco00pa3Ho
Tam, TAe TpeOyeTcsi HEIOpOoroe pemieHue ¢ HEOOJBIIUM PACCTOSHHEM MEXIy abOHEHTaMH,
HeoOxouMasi MPoIycKHasl crmocoOHOCTh He mpeBbimaeT 10 ['0ut/c Ha kaHan, a MacmTabupoBaHue
CUCTEMBI B CTOPOHY CYIIECTBEHHOI'O YBEIMUEHHUSI YUCIIA HECYIIUX HE IIPETYCMOTPEHO.

Mornbiii Tomuok passututo DWDM-cucrem nano mosisieHue 3poueBbix ycuuteneir (EDFA).
OpOueBblli YCHIINTENb TIO3BOJISIET PAaBHOMEPHO YCHIUTh WH(OpMAIMOHHBIC KaHAJ bl HA Pa3HBIX
JUIMHaX BOJH KaK pa3 B TOM CIIEKTPaJbHOM JAMANa30HE ONTHYECKOTO0 BOJIOKHA, IJE 3aTyXaHHe
CUTHaJIa MUHUMAJIbHO.

Texnonorus noanepxxuBaer ckopoctd or 150 Mo6ut/c 1o 400 I'6ut/c Ha OAHY JUIMHY BOJHBL Y
psiZa BEHJIOPOB B aKTUBHOM pa3zpaboTke HaxoAsaTcst 600-rurabuTHbIE peIeHHUs.

Eme ogun tpenn pasutus DWDM-cucreM 3amaroT KpymnHelye HEHTphl 00pabOTKH JaHHBIX,
KOTOpPbIE MOATAIKHBAIOT Pa3pabOTYUKOB M NMPOU3BOAMTENENH 000pYyI0BaHUS BhIpaOaThIBaTh HOBBIE
TEXHUYECKHE PELIEHUS JUIsl YBEIMYEHUS EMKOCTH CYLIECTBYIOIIMX CHCTEM IE€peladyd IIo
ONTUYECKUM BOJIOKHAM, UTO ISl OIEPAaTOpOB 0003HAYAET yICUIEBICHNUE B IIepecyeTe Ha OUT/C.
HoBoe HanpasieHue, rie B CKOpOM BPEMEHU TEXHOJIOTHUSI OKaKETCsl BOCTPEOOBAHHOM, — arperanus
U Tpo3payHas mepenadya Tpaduka, KPUTHMYHOTO K 3aaepkkaM. Tak, TpaHCIOPTHOE SAPO
pa3BuBaromuxcs cereir 5G Oyner, HECCOMHEHHO, TOCTPOEHO 1o mpuHIMIny DWDM.

Ha nmannbiit MoMmeHT emié OoJblliee yBeIUYeHHE CKOPOCTH nepeaayn ganueix a1 WDM (CWDM,
DWDM) cuctemM HEBO3MOKHO. J[es10 B TOM, 4TO OOJIbINas YacTh HHCTAJUTMPOBAHHOMN 0a3bl Kabemei
HCIIOJIb3YET OJIHOMOJIOBOE ONTOBOJIOKHO, JUIsl KOTOPOTO AMCIIEPCHUsS B OKHE Ipo3padHocTH 1550 HM
OKa3bIBaeTCs CJIMIIKOM BBICOKOH. B pesynprare mms >QQexkTUBHON mepenaud HEOoOXOAUMO
MIPOKJIAJBIBATh JTUOO OTpPE3KH Kabess ¢ Jucrnepcueil MpOTUBONOIOKHOTO 3HAKA, MO0 MOJHOCTHIO

HOBOE BOJIOKHO CO CMEIICHHOH HeHyseBoit aucnepcuei (Non-Zero Dispersion Shifted Fiber --



NZDSF). Kpome 3T0r0, YBeIMUE€HUE CKOPOCTH TIEpeladll MPUBOIUT K BHICOKOH TIOTHOCTH MOTOKA
M3IYYEeHHUS Ha JOCTATOYHO MPOTSHKEHHBIX y4acTKaX. JTO, B CBOIO OYEPE/Ib, BBI3BIBACT HEJIMHEHHBIC
ontudeckrue 3pQeKTh, B pe3yibTaTe KOTOPBIX HCKaxaercs (gopma BoiHBL llosTomy Tpebyercs
BpEMS U yCOBEPIICHCTBOBAHUE TEXHOJIOTHH JUIS TOTO, YTOOBI HAWTH MyTh YBEIUYCHHS CKOPOCTH

KadyeCTBESHHOMU nepeaayn JaHHbIX.
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