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TEXHOJIOI'US GPON

AHHoTanms: B crarse npencrasieno texnonorus GPON.

Texnonorus GPON — Gigabit Passive Optical Network — 3T0 maccuBHast
ONnTHYECKass CeTb, Ojarofapss KOTOpOH IpoBaiaep MOXET IIOCTaBIATh
BBICOKOCKOPOCTHO# ocTyn B MHTEpHET cO cKOpocThio 10 | ['urubura B cexyHmy.

Kmwuessblie ciioBa: GPON, GEPON, ONT, PON.

Ha ceronnsmHuii 1eHb €CTh HECKOJIBKO Pa3HBIX CIIOCOOOB IOAKITIOYEHHS K
cern VHTepHeT. YCIOBHO MX MOXHO pa3fejMTh Ha IPOBOJHBIE M OECHPOBOJIHBIE.
Texunonorust GPON - 3T0 camas cOBpeMEeHHasi NMPOBOJHAsL TEXHOJOTUS IOCTyIa K
CeTH MHTEPHET, KOTOPYI0 AaKTHBHO IPOABUTAIOT KpYHHEHIMe MpoBaiineps!
Y30exucTal —Y3TeNeKOM.

Texnosoruss GPON wm Gigabit PON crana BHeIpATbCS OTHOCHUTEIHHO
HenmaBHO. Pasbepemcsi, 4TO CTaIO0 NPEANoChUIKaMu TmosBieHHs: TexHonornu GPON,
Kakue y He€ MEepCIIeKTUBBI, a TAKXKE CPABHUM €€ ¢ KOHKYPUPYIOIIUMH TEXHOJIOTHUSIMU
— PON u GEPON. B 2014 romy Oyzer ormeuarscsi 45-metue mnepBoro
KOMITBIOTEPHOTO ceaHca CBsi3H, poseaeHHoro B CIIIA Ha paccrosauu okoio 640 k.
Oto  cobbiTME  cuMTaeTcs  HadamoM  3apoxieHus — Marepnera.  Ilpasna,
npeamecTBytomas BeemupHoit maytuae cetb ARPANET B To Bpemst Oblna gocTymnHa
OueHb Yy3KOMY Kpyry Jofeil u opranusamuid. IloaxmioueHwe xe K HeH
«IIOCTOPOHHMMY» CYACTJIMBYMKAM, O0JaNaoIUM KOMIBIOTEPAMH, CTaJI0 BO3MOXHO
tonbko B 1991 roay. U numis nosienenue B 1993 romy Beb-Opaysepa NCSA Mosaic
00ecreynno MpeanochUIKy B3PBIBHOTO POCTa MHPOBOH HMHTEPHET-ayJUTOPHUHU. Tak
4TO HCTOpHA «MaccoBoro MHrepHera» Ha Texkymmid 2013 rox HacuuTbiBaeT Bcero 20
ner. B mepBoe necstuierne pa3BUTHS INIOOATBHON CETH CpeAM IOJb30BaTENeH,
oOpamaBmnX BHUMaHWE Ha TaKOW IIOKa3aTelb KaK «IIPOINyCKHas CIOCOOHOCTh

KaHajia CBSI3M (CKOPOCTh TIepelaud JaHHBIX B OHWTax)» HIM CBA3aHHYIO C HUM
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XapaKTePUCTHKY «II0JIOCA IPOIYCKaHMs», ObLIM «CUMUTAHHBIC €IMHHILIBD» JIHOJEH,
3HAKOMBIX C TEOPETUUECKUMH OCHOBAaMH PaJHOTEXHHKH. A CErOJHS O «CKOPOCTAX B
Wurtepuere» paccyxmaloT Bce. VM Bce XOTAT HMETh B  PaCHOPSHKCHUH
«BBICOKOCKOPOCTHOI MHTEpHETY.

[Toyuemy MMEHHO BBICOKOCKOpOCTHOI? U rae TOT mpeneln, ¢ KOTOPOro MOXKHO
CUUTATh JA0OCTYN B IHTEpPHET «BBICOKOCKOPOCTHBIMY?

VY MaccoBOro monb30BaTessi CKOpOCTh MHTEepHETa accomuupyeTcs, Mpexiae
BCCTO, C HMHTEPBAJIAMHU BPCMCHH 3arpy3Kd «TsDKCJIBIX) BHIACO-, MY3bIKAJIbHBIX U
rpaduyeckux (aiyioB, KOINYECTBO KOTOPhIX B CeTH pacTeT B TeOMETPHYECKON
MPOTPECCHU, Ta M CaMH OHH «YKPYIHSIOTCS». KoOpIopaTHBHBIM IMOTPEOUTENSIM
OHJIAWH-yCIIYT (a4 C HENABHErO0 BPEMEHM eIlle M «OOJa4YHbIX») HyKHA BBICOKAs
CKOPOCTh PEaKLUH Ha 3aIPOCHI B UCIIOJIB3YEMBIX CUCTEMAaX YIpaBJICHHUsI OU3HECOM.

3HAYUT, BBICOKOCKOPOCTHOM MHTEpHET — 3TO HacylHas He0OXOIUMOCTh, a He
NPUXOTHh (KaK JJISI «I03epOB», TaK W Il KoMmmaHuil). «['paHHIa» ke, ¢ KOTOpoit
HAYMHAETCsl BBICOKOCKOPOCTHOM MHTepHeT, Ha CEerogHsmHUN AEHb, 0 MHEHUIO
CIELMATUCTOB, IPOXOAUT Ha ypoBHe 10 Mo/c.

BceMupHasi KOMIBIOTEpHAsS CETh Hayalla pa3BUBAThCs Ha 0a3e CYNIECTBYIOLINX
TenedOHHBIX JIMHUI ¢ Mcnonb3oBaHreM TexHonoruit xDSL. Camast «1poiBUHYTasD»
Pa3HOBHUIHOCTH ATOTO «METHOTO» CeMeHCcTBa — MojaeMHas TexHomjorust ADSL2+
obecre4ynBaeT CKOPOCTh BXOJsIIero noroka 24 Mo/c (ucxopasmero — 1,2 M6/c). B
HACTOSIIEe BpeMs OHA SBIsieTCd OE3YCIIOBHBIM JIMJEPOM IO  KOJIMYECTBY
NOAKIIOYEHUH BO BceX cTpaHax wupa. OJHAKO «MEIHBIE» IJIMHUH CBSI3H,
MPOJIOYKCHHBIE JICCATKH JIET Ha3aJl, YCTAPEBAIOT KakK (PU3UUECKH, TaK ¥ MOPAILHO U
MOCTENIEHHO 3aMEHSAIOTCS onTHYeckuMu ceTasMu FTTX, ucnosibp30BaHHE KOTOPBIX
MO3BOJISIET Ha J[BA MOPsAKA MOBBICUTH CKOPOCTh 0OMeHa nHdopmarnumeit B HTepHeTE.

A B HeJaJIeKOi IepCIeKTHBE — elle OoJbIIe.
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B nocneanee naTuieTre mporecc 3aMeHbl MEHBIX KaOeJIbHBIX TPAcC Ha
ONTHUYECKHE HApaCTaeT U, 10 pacueTaM aHAINTHKOB, €IIe Yepes3 MATh JIeT
COOTHOIIICHUE «OIITHKA/MEIb» B TEICKOMMYHUKALUIX KapJHHATHHO U3MEHHUTCS B
TMOJIB3Y «ONTHKN.

Apxurexktypa FTTx (Fiber to the x) mnpexacraBisier co0ol OTpe30OK
ONTOBOJIOKOHHOM  JIMHUM  CBSI3M, TIIOJAKJIIOYEHHBIH € OJHOW  CTOPOHBI K
npuemonepenaroriei craniuu OLT (Optical Line Terminal - onTiyeckuii JIMHSWHBIH
TePMHHAJ), YCTAaHOBJIEHHON Yy omepaTropa, a ¢ IpPYyroil — K IpHEeMOIepeaaroniumM
MOJyJISIM a0OHEHTOB - ONT (Optical Network Terminal) nmu
ONU (Optical Network Unit).

ONT - TepMHHaN WHAMBUIYAIBHOTO IOJB30BaHHS (€r0 TaKKe Ha3bIBAIOT
ONTHYECKIM MOJIEMOM), ycTaHaBnuBaemoe B kBaptupe. ONU — npenHazHadeHo ISt
YCTAaHOBKM B PACIpeAENUTENbHOM IMIKady MHOTOKBApTHUPHOTO JOMa U HMEET
HECKOJIBKO TOPTOB IS MOJKJIIOYEHUS KOMIIBIOTEPOB, TEIEBH30POB, TeJIE(OHOB,
HaXOJISIIMXCS B COCETHUX KBapTHPAX.

ONT u ONU mpeoOpa3yroT onTudeckue curHaibl, nocrymnusime ot OLT, B
JJIGKTpUYECKUE  (HampaBisieMble, HAIpUMeEp, B  KOMIBIOTEPbI, TEJICBH30PHI,
Tesne)OHBI), a TaKKe BBIIOJHAIOT 00paTHOe NpeoOpa3oBaHUE AIEKTPUUYECKUX
CHTHAJIOB, TOCTYIHBIINX OT TEPMUHAIOB MOJB30BaTeNeH, B ONTHYECKUE, KOTOPHIS

otnpasisiores B OLT.
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Ecnmu B OTpe30K ONTHYECKOH JMHUM BHEIPUTH CIUIMTTEPHI (I1ACCHBHBIC
paznenureny curHaia, nmocrynatoiero ot OLT) u k ux Beixonam noakiaroguts ONT,
TO TaKOH Mepexo]i OT OAHOBOJIOKOHHOM cTpyKTypsl FTTX k nmpeBoBuaHON mpuBeaeT

K 00pazoBaHuto naccuBHo ontuyeckoii cetn — PON (Passive Optical Network).

ONT

Pabora PON cocTouT B OpraHu3alui MHOXXECTBEHHOI'O JOCTYIa 4Yepe3 OJHO
OIITOBOJIOKHO TIIOCPEJICTBOM BpeMeHHOro MyubtuiiekcupoBanus (Time Division
Multiplexing Access — TDMA) u 4YacCTOTHOrO pa3/e/iCHUs TPAKTOB IMpHEMa U
nepenaun (Wavelength-Division Multiplexing — WDM). Mynasturuiekcopst WDM,
paboratomme B coctae OLT u ONT, pa3aenstor npsmMoil (BXOASILIHMNA) U 00paTHbIC
(Mcxopdiye) CUrHalIbl, TPAHCIUPYEMble Ha pa3HbIX JJIMHAX BOJH (mpsimoit — 1,49
MKM, oOparHbiii — 1,31 mkm). K 3TuM morokam MoxkeT ObITh 100aBIICH CHUTHAI
KaOeJIbHOTO TENICBU/ICHHUS, IEPEAaBaeMblil Ha [UIMHE BOJIHBI 1,55 MKM.

IlepBbie poctku TexHonoruii PON mnosBunuch okono 15 ner Haszan, u 3a
npoiueaniee BpeMs MexXIyHapoJaHbIM coro30M anekTpocBszn (MOC) BwlmyIieHO
ISTh CTaHAAPTOB Iepeladl JAHHBIX 110 ONTOBOJIOKHY. AKTHBHOE 00OpYIOBaHHE,
BBIIYIIEHHOE B COOTBETCTBUHM C TPEOOBAHMSAMH 3THX CTAHIApTOB, OOECIIEUMBAET
ckopoct OT 155 M6/c o 2488 M6/c. O6 0cOOEHHOCTSIX ITUX CTaHAAPTOB OyAeT
pacckazaHO HMXKE, a IOKa YTO MOJYEPKHEM, YTO OOLIMMU JJIs BCEX Pa3sHOBHIHOCTEH
texHosornii PON 10CTOMHCTBaMU SIBISTIOTCSI BO3MOYKHOCTH TIPOCTOTO HapalHMBaHUS
a0OHEHTCKOI 0a3bl, ee OOCIy)KHMBaHHS W MOJCPHHM3AIMHU, a Takxke HHU3KHe (110

CPaBHCHHUIO C «KMCIHBIMM» TCXHOJ’IOFI/IHMI/I) OKCITyaTallMOHHBIC 3aTpaThl.
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Kanan IIpU 5TOM CUMMETPHUYCH, TO €CTh CKOPOCTU BXOAALIETO U UCXOAALIETO
KaHaJla paBHbI. Tonomorus cetu I'TIOH mamomuHaet JACPEBO, II€ Ha y3J1aX CTaBATCA

ITaCCUBHBIC PA3BETBUTEIIN — CIUIUTTCPBI.

. TEAE®OH~
S

Maccnensin
ONTHURCKHA

CraHunorHeIf
TepHhHan

oLT

[Ipu 3ToM K a0OHEHTY IIPAMO B KBaPTUPY WJIM YACTHBIN JIOM 3aBOJUTCS
OIITOBOJIOKOHHBIH Ka0eJsib, CTABUTCS ONITHYECKast po3eTka u nojkmoyaercs GPON-
TEPMHUHAJ, KOTOPBIH B HApoJie OOBIYHO HA3BIBAIOT «ONTHYECKUN MOJEM». BBITIIsuT
OH IPAaKTHYECKH TaK xke, Kak 00buHbIil WiFi-poyTep 3a TeM JIMIIb UCKIIIOYEHHEM,
410 B KayecTBe BHemHero WAN-1iopTa Ha HEM ucnoib3yercs He Ethernet-pasném, a
ontuueckuii nopt (00bruHO crangapra SC). biaaroaapst orpoMHOI 17151 0OBIYHOTO
KJIMEHTa MPOIYCKHOM CIIOCOOHOCTH KaHala, y IpoBaiiaepa eCTh BO3MOXKHOCTb
[IPe0CTaBUTh A0OHEHTY Cpa3y BCE JLOCTYIHBIE yCIyTH:

- Nomamauii MaTEpHET CO cKOopocThio 110 1T'but/c;
- udpposoe nunTepakTuBHOE TeneBuAeHUE (B ToM uncie 1 HD-koHTeHT);
- SIP-renedoHn; - Buneonabironenue;
- OXpaHHO-TIO)KapHask CUTHAIN3AIMSL.
Kakoe o6opynoBanue HyKHO, yT00bI o gkm0unTe GPON? Co cTopoHbBI
aboHeHTa craBuTCs onTHyeckuit MogeM ONT — 3To crienuanbHbINH MapIIpyTU3aTop,
KoTopsli B kayectBe Uplink-niopra nmeer onTudecknil pa3bEM U NpeiHa3HAYCHHBIN

I iepeaadn JaHHBIX IO OIITUYCCKOMY BOJIOKHY.
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B ocransHOM x¢ 3T0 — 00bIUHEIH poyTep ¢ MomyiaeMm WiFi, k xotopomy Bbl
MOXE€Te IOAKIIOUUTH JOMAIIHUNA KOMIBIOTEp, HOYTOYK, TeJICBU30p, ILUIAHIIET WU
MoOunbHbIH TenedoH. ¥V ycrpoiicTBa 00bldHO uMeercs ueTbipe Ethernet-mopta, nsa
FXS-mopra anst moaxmrodeHns TeneOHHBIX alMapaToB U Pa3bEM AT MOAKITIOUCHUS
onTuyeckoro kabens. Ha ceropgusmHuil JIeHb, caMHMH PacHpOCTPaHEHHBIMU
mogemamu Jus  TexHosoruu ITIOH  sBisitoTcss  ycTpoWcTBa — CIELYIOLIMX
npousBoauteneit: — Huawei (HG8245, HG8247) — ZTE (ZXHN F660) — Eltex
(NTP-RG-1402GC-W, NTU-2V) — SERCOM (RV6699, RV6688BCM) Ilo
Ka4ecTBY pabOTHI JIydIlle BceX — 3T0 00opynoBaHMe KuTaiickoi komnanun Huawei.

Bcé ocranpHoe O0siee HU3KOT0O KauyeCcTBa CO BCEMH BBITEKAIOIIMMH NOCICACTBUSAMU.
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