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BriepBeie TeneOHHBIC CETH TMOSBHINCH B HEOONBIIMX Topojgax B KoHie 19-20 BekoB. B
HACEJICHHOM IyHKTE, KaK MpaBUJIO, CTaBWJIACh OJHA Tele(OHHas CTAaHLUA, a B caMy CHCTEMY
CBSI3U BXOJIMJIM TPU OCHOBHBIX JIEMEHTA: KOMMYTATOp (paboTai TOJBKO MPH y4acTUH YeJIO0BEKa,
OHM JIETJIU B OCHOBY TeJIE(POHHOM ceTH OOIIETro M0JIb30BATENS. ), CETh JOCTYIIAa U TEPMHUHAIL.

Cetn AO0CTYIIa NpEACTABIISIIN coboit COBOKYITHOCTb a0OHEHTCKUX JII/IHI/Iﬁ, CO31aHHBIX Ha OCHOBC
BO3YIIHBIX JINHUM CBSI3U. HpOCKTHpOBaHI/IC CCTU OCYHICCTBJIAJIOCH Ha CTOJ'I68.X, IIpu 9TOM
HCIIOJIb30BAJIMCh ITPOBOJIOKKU AUAMETP KOTOPBLIX COCTABIIAII 2,2 MM.

B Poccun naumnas ¢ 1886 roma ropoackue TeneQOHHbIE CTAHLIMM CTald HCIOJb30BATh
JBYXIIPOBOJHBIE AHAJIOIOBbIE JUHHHM. VIMEHHO 3TO NMpUBEIO K JBYXIPOBOAHON KOMMYTALIUU.
[TepBoIii MPOITOKEHHBIN O] 3eMJIei Kabeah OBbLIT UCTIOIB30BaH MPH CTPOUTEILCTBE TEICPOHHOMN
cetu Hosropoga B 1885r, omHaKko ClI0XKHOCTH MPHU 3KCIUTyaTalldd U CTOMMOCTb IPOKJIAJKU
NOKa3aJiy, 4TO IaHHBIN COCO0 He ABIsIeTCs MPakTUYHbIM. Ho Bce moMeHs10Ch mociie CTUXUIHOTO
6enctaus B 21 Hos6ps 1902 rona, koraa cuibHOE 00J1e/IeHeHHe TPUBENIO K ToMY, -uTo 6osiee 4000
OpOBOJIOB ObUIM OOOpBaHBI, YTO SBISUIOCH 3HAYUTENBHBIM [UIS TOPOJCKOM CTaHIMH,
obcmyxuBatomei 5000 aboHEHTOB.

B 1887-1889 ronax nosistorcst nepsble ATC, KOTOpble aKTUBHO Ha4MHAIOT BbITECHATH TOOIT
(TenedoHHbIE ceTH OOIIEr0 MOJb30BaHUs). Pa3BuTue aBTOMAaTHMUECKHUX TesIe(OHHBIX CTaHIMM
OpOILIO TPH JTama: JeKaJHO-IIaroBble (B WX OCHOBY JIET JIEKaJHO-IIArOBBIA HCKAaTeb),
KOOp/IMHATHbIE (B OCHOBE KOMMYyTaTopa beTynanjaepa 1 KOOpAMHATHBIX CUCTEMaX) U LU(POBBHIE.

OnHako pa3BUTHE CETeM JOCTynma HE CTOJIb AKTHUBHO, IMOSIBJIEHUE IEPBBIX JBYXIPOBOIHBIX
buznyecKux 1ernein, MpruBeIo K TOMY, YTO OHU JI0JITO€ BpeMs ObUTH €JMHCTBEHHBIMU CPEJICTBAMU
MOCTPOCHUS CeTel JocTyma HECMOTps Ha TO, 4YTO JaHHBIM cmoco0 TOCTPOCHUS CETH
Hed(P(EKTUBEH C IKOHOMUYECKON TOUKH 3peHus. K mpudyrHaM Takoii TONToi cTarHaIli MOKHO
oTHecTH 2 (pakTOpa: BO-TIEPBBIX — 0OOPYAOBaHUE TEpeNayd U KOMMYTAIIMH UMEIH BBICOKYIO
CTOUMOCTh, YTO HE€ JaBall0 BO3MOXXHOCTU 3((HEKTHBHOIO MOCTPOCHUS CETeH HocTyma C
YCTAaHOBKOM BBIHOCHBIE KOHLIEHTpaTopbl. Ko BTOpoOil mpuYMHE MOXKHO OTHECTH TO, 4YTO
MPOITyCKHas CHOCOOHOCTH KaHana, cocTanisitomiast ot 300 go 3400 I', 6puta crienuanu3upoBaHa
JUtst TefeoHHOM cetn obmiero nocryna. [Ipu 3ToM CTOUT OTMETHUTbH, YTO JaHHAsA CETh JIOCTyIa
MOTJIa UCIIOJIB30BAThCS HE TOJBKO TeerpadHON CBSI3HM, HO U JJIA Nepefadn JaHHbIX (Ha HU3KUX U
CPEIHUX CKOPOCTSIX), @ TAKXKeE JJI1 OXPaHHOM CUTHAJIU3AIUU.



Jonruii nepuoj cTarHallid CMEHSIETCA MPAKTHYECKU OJTHOBPEMEHHBIM IMOSBICHUEM MHOXKECTBA
aIbTEPHATUBHBIX PELICHUI, K Hanbosee MacIITaOHbIM MOKHO OTHECTH:

- XDSL — mpencraBnsier co00i COBOKYITHOCTh PA3IUYHBIX TEXHOJOTHHA, KOTOpPHIE MO3BOJSIOT
OpraHu30BaTh HU(PPOBON TPAKT UCTIONB3Ys (HU3MUECKYIO LEIb.

- FTTX — pemienus, KoTopele MpeaycMaTpUBaeT JTOBEJACHUE BOJIOKOHHO-ONTHYECKOro Kalems B
KayecTBe MocieHeld MUK (COeIMHEHUE KOHEUHOT0 000pYyI0BaHUS C Y3JIOM JIOCTYIIA ollepaTopa
CBSI3M) JUISI 00€CIICUCHMSI BCEH MM YacTH a0OHEHTCKOW JIMHUU.

[MepBonpoxomem xDSL Obuia texuomoruss HDSL (High Data Rate Digital Subscriber Line
BBICOKOCKOPOCTHas mudpoBasi aboHEHTcKas JTuHUS). JlaHHAS TEXHOJOTHS HCIIOJIB3YyeT 2 Tapbl
TeneOHHOTO Kabemsi, MPH ATOM Tepeiada MOJIOBUHBI TOTOKA OCYIIECTBIISIETCS 10 KaXKI0H mape B
NoNyyIieKcHOM pexume. [lepBas TexHomorus Obuta 3amymieHa B 1987 rogy B TeneoHHBIX
cetsax CIIA. Onnako kommnanust Bellcore mpocyiecTBoBana He 0JIT0 U pa3BUTHE TEXHOJIOTHU
MpUOCTaHOBWIOCK. B cepennne 90-x cemeiicTBo XxDSL momoaHuIoch aCHMMETPUYHON IUPPOBOI
abonentckoil muuuent ADSL (Asymmetric Digital Subscriber Line - Acummerpuunas uudponas
aboHeHTcKass JuHUA). VIMeHHO Onarojapsi pa3BUTHIO CETHM HUHTEPHET JaHHAs TEXHOJIOTHS
MOAYYHIIa IIUPOKOE PACIIPOCTPAHECHHE.

ADSL - mnaumbonee mnomymsipHas TexHonorus cemeiictBa XDSL. OcoOEHHOCTBIO JaHHOU
ppoBoli aOOHEHTCKOW JMHHUEH SBISIETCS TO, YTO CKOPOCTh MEpeAaydl K TOJIb30BATENIO0 U
CKOPOCTb I€pesiauu OT I0JIb30BaTeNsl He SABJSAIOTCA paBHbIMU. [Ipu 3TOM ckopocTh mepenauu oT
10JIb30BATENs 3HAUUTENbHO Oobie. [lepenaya aHHBIX 110 JAHHON TEXHOJIOTMH OCYILECTBIISAETCS
10 OOBIYHOM aHAJOTOBOW TEIC(POHHOU JIMHUU C UCTIOJIB30BaHUEM a0OHEHTCKOTO YCTPOMCTBA —
MojieMa, a TakKe MYJbTUIUIEKCOpa, ycTaHaBiauBaeMoro Ha ATC (ananoroBas TenedoHHas
cranuus). [lanHas TexHOJOTHs OblJIa OPUEHTHPOBAHA Ha YACTHBIA cekTop. IlosBiIeHnEe TepBhIX
ADSL moneMoMm mokazajno MEepPCHeKTHBHOCTh JaHHOW TEXHOJOTMU. B 1aHHOW TEeXHOJIOTUHU
nepeaaya JaHHBIX OCYIIECTBISIETCS Yepe3 OOBIYHYIO aHAIOTOBYIO JIMHUIO MPH MTOMOIIK MOJAEMa
ADSL, a Taxxe MynbTHIUIEKCOpa nocTyna. [lomoca mpomyckaHusi AENUTHCS HECUMMETPUYHO
MEXIY BXOISIMIMM MU UcXoaaumM TpadukoM. K ucxonsmieMy MOTOKY OTHOCSTCS YacTOTHI OT
26kl mo 138 kI, a k Bocxoasimemy — oT 138 k't mo 1.1 MI'm.

Takoe pasnenenue ObLTO BHIOpAHO HE Ciy4aiHO T.K. Bce 4TO Bbimle yacToThl 20 kI'Iy mmeer
CWIbHYIO JIMHEHHYIO 3aBUCHUMOCTb OT 4YacTOThl, IIO3TOMY TakKoe€ JIeJIeHHE II03BOJISET
OJIHOBPEMEHHO pa3roBapuBaTh M0 TesiedoHy, IPU 3TOM OOMEH JaHHBIMH IO TOH XK€ JIMHHUM HE
npekpamaercs. OJHaKO ¢ TEYEHHEM BPEMEHHU MOSBISIIOTCS HOBBIE HIMPOKOIOJOCHBIE YCIYTH
(undposoe Benanue, KOH(EPEHIICB3b, On-line Urpsl), KOTOPHIE TOJIBKO YBEIUNYUBAIOT UHTEPEC K
CEeTSIM JOCTYIa, KOTOPbIE MPEJOCTaBISIOT MIMPOKONOJOCHBIN KaHal CBSI3M TOJNBKO pacteT. Bee
UCIIOJIb3YEMbIE B TO BPEMsI TEXHOJIOTMH HE MOIJIM YAOBJIETBOPUTH PACTYyIHE MOTPEOHOCTH
notpedureneil BBUly 3KOHOMU4eCKOH HEA()(PEKTUBHOCTH, TO3TOMY Ha UX CMEHY IPUXOJIUT HOBAst
texHosorus FTTX.

FTTX — mmupoxornosiiocHast TeJIeKOMMYHHUKAIIMOHHASI CETh Iepelaun JaHHBIX, KOTOpasi UCIOIb3yeT
B CBOCH apXWUTEKType BOJOKOHHO-ONTHYECKUH Kaleslb B KauyecTBE MNOCIETHEH MHIU s
o0ecrieyeHns Bcel TN 4YacTH aOOHEHTCKOM JIMHUM, TPOILE TOBOPS 3TO TEXHOJIOTHUS C IOBEICHHEM
ONTUYECKOT0 BOJIOKHA J0 onpeaenéHHoi Touku. Hanbonee pacnpocTpaHEHHBIMU TEXHOJIOTHSMU
B cBoeM cemeiicTBe siBisitoTcst FTTB (Fiber to the building - Bonokno k 3manuto) u FTTH (Fiber
to the home — Bonokno m0 noma). FTTB — TexHomorus mpu KOTOPOW BOJIOKOHHBINM KaOenb
3aBOJUTHCS B JIOM U MOJAKIIOYaeTcss K aboHeHTcKoMy Monyio ONU, a co cTopoHBI onepaTopa
ycTaHaBiuBaeTcs TepMuHai ontudeckoi auHuu OLT. Pactipenenenue cetu mo 1oMy NPOUCXOIUT



C UCTOJb30BaHUEM BUTOU napbl. Ho JaHHAsi TEXHOIOTUS XOpolIa TOJIbKO B MHOTOKBapTHUPHBIX
JIOMax, T.K. HET He0OOXOIUMOCTHU B MPOKIIAKE JOPOTOCTOSIIMX ONTUYECKUX Kabenel ¢ OoIbImM
konuuecTBOM BOJOKOH. FTTH — TtexHosmorus pnoBeneHUs BOJIOKHA /O KBapTHpbI (JoMa)
nons3oBatens. CymectByeT aBa tumna opranuzanuu FTTH cereii:

-na 0a3e Ethernet;

-ga 6ase PON.

FTTH na 0aze Ethernet mcmosib3yroTcst KOMMYTaTOPbl C ONTHYECKHMMH TpaHCHBEpamMH (WK
nopramu). K mopram kommyraTopa, pacloJIO)KEHHOTO B 3/IaHUHU, MOJKIIIOYAIOT KOHEYHbIE
yCTpOMCTBa nosb3oBaresedl. OnHAKoO JaHHAs cCHUCTEMa MMEET y3KyH0 II0J0CY IMPOIYCKAaHUS U
MaJlyl0 MacIITaOUpPyeMOCTh, UTO SIBJISIETCS CYIIECTBEHHBIM HEJJOCTATKOM.

Ceroans HamOoJee nepcrnekTuBHOU siBnsercs: TexHonoruss FTTH na 6a3ze PON (Passive optical
network - maccuBHas onTuyeckas ceth). PON — maccuBHasi ONTHYECKAs CETh, MPEIOCTABIISIONIAs
HIMPOKOMOJIOCHBI  MYJIBTHCEPBUCHBIM JIOCTYIl 10 ONTHYeCKoMy KaOemo. CyTh JaHHOH
TEXHOJIOTUH COCTOUT B TOM, YTO CETh CTPOUTHCS TOJBKO HA MACCHBHBIX KOMIOHEHTax. J[is
pa3BETBIICHUS ONTHYECKOTO CHTHAJla B OJHOBOJOKOHHOW JIMHMM HCIOJIB3YK pPa3BETBUTEIN
ONTUYECKON MOIIHOCTH — CILTUTTEPHI.

IlaccuBHAs ceTh COCTOMT U3 3 OCHOBHBIX JIEMECHTOB:

-cTaHMOHHOTO TepMuHaia OLT — mpeaHazHaveH il arperanydd MOTOKOB ONTHYECKUX CETEH;
MACCUBHOTO ONTHYECKOrO CIUIMTTEpa — TIACCUBHOE CBETOBOE YCTPOMCTBO, JeJsliee
(oObenuHsIONIEEe) CBETOBOM CUTHAJI, TIEPEIaBaeMblil 110 OJTHOMY BOJIOKHY Ha 2-32 HampaBliCHUS.
Ortnomenue nenenus: 1x2, 1x4, 1x8, 1x16, 1x32; abonentckoro tepmunaia ONT.

OcHoBHas wjaes — A nepenadd MHPOpMalud MHOXKECTBY aboHeHTCKUX ycTpoiictB ONT u
npremMa HH(OPMAIMK OT HUX HCIIONB3YeTCs BCEro OAMH npuemornepenaromuii moayns OLT. K
KKIOMY MOJIEMY IOCTYHAlOT BCE MAKEThl OT KOMMYTATOpa, a MpU IMEpPEeAayd HCIOJIb3YeTCs
BPEMEHHOE MYJIbTUIIJIEKCUPOBaHUE KaJpoB. [l mpuema u nepenayu MCIOIb3YHOTCS JIa3ephl C
pa3HOl NIMHOM BOJIHBL: JUIs iepeaayu 310 1490 uwm, a aiig npuema 1310 Hm.

Boprba 3a ckopocTh MHTepHeTa, mpuBeia k mosiieHuto texnoigorn GPON (Gigabit Passive
Optical Network — ruradbuthHas ontuyeckasi naccuBHas ceTb). GPON — ato Tperuii craHaapt
texHosoruu PON (mocne APON (ATM Passive Optical Network — IlaccuBHbIe onTHYecKHe ceTu
ATM) u BPON (Broadband Passive Optical Network — mupoxononocasie cetu PON)). JlaHHbIit
CTaHJapT TMO3BOJISIET peaau30BaTh paboOTy ceTM B 2 peXUMaxX — CHUMMETPUYHOM U
HECUMMETPUYHOM, HO HamOoJiee YacTO HUCIOIB3YEMBIM SBISIETCS aCCUMETPUYHBIX JKUM, TPU
KOTOPOM CKOpPOCTh Iepefiaun JaHHBIX B MPSMOM NOTOKe cocTasiser 2,51'06/c, a B oOpaTHOM —
1,25T°6/c.

I[aHHa}I TCXHOJIOTHUA CMOTIJIa 3a KOPOTKOC€ BPEM: CBOCTO CYHICCTBOBAHHA CMOTIJIa 3aBOCBATH
MOMMyJIApHOCTb U NMPU3HATCIIbHOCTD. ['urabutHas ceThb npeajaract CBOMM abOHEHTaM I_I_II/IPOKI/Iﬁ
CIICKTP YCJIYI:. OT BBICOKOCKOPOCTHOT'O HUHTCPHETA OO BI/II[eOHa6J'IIO,Z[CHI/I}I. Ho HCO6XOI[I/IMO
INOMHHUTB, YTO HCCMOTPA HA TO, UTO GPON umMeeT MHOXKECTBO AOCTOMHCTB, TAKUX KaK OTCYTCTBHUC
MMPOMEIKKYTOUHOT'O 060py)1013aH1/151, Ka0eb He 00ITCs BJIar'v, KaHaJIbl UMCIO BBICOKYTO ITPOITYCKHYTO
CHOCO6HOCTL, OTCYTCTBHC BIIMSHUI QJICKTPOMAIrHUTHBIX ITOMCX MHOI'O€ Apyroe, oHa UMCCT U
HEAOCTAaTKHU, K KOTOPbBIM MOIHO OTHCCTH: YYBCTBUTCIBHOCTH Kabens K neper I/I63.M, a TaKXe
H€06XOI[I/IMOCTI) 3alIUTHI OT MEXaHUYCCKUX HOBpe)KHeHHﬁ.



OTa TEXHOJOTHS JTOCTOMHO 3aHsja CBOE MECTO B CEMEHCTBE MACCHUBHBIX CETEH, MPEAOCTaBIIAA
MOJIb30BATENSIM KAa4eCTBEHHOE, HAAEKHOE W OBICTPOE COCTUHEHHE, a TaKXKe JOMOTHHUTEIhHBIC
YCIIYTH, CPeau KOTOPBIX Teie(OoHUs, TeICBUACHHUE, CHTHAIHM3AIUS W BHUICOHAONIOJCHUC IS
CUCTEMBI «Y MHBIN TOM.



