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AnHoranus. CraTbhsi INOCBSIIleHA OJHOMY M3 Hau0oJsiee NOMYJSIPHBIX M IEPCIEKTUBHBIX CPeICTB
mupokonosocHoro aocryna (IOIIJ) — cemeiicTBY TexHOJOruMii ¢ o00IMM Ha3BaHHeM ''maccHUBHasi
ontuyeckasi cerb'" (Passive optical network) mam coxpaménno, PON. BooOwme cern nocryna siBJasIlOTCS
CJOKHBIM H Ba)KHbIM KOMIIOHEHTOM JII000H TeJleKOMMYHUKALIMOHHONW HHpacTpyKkTyphl. IloTpedutenu
YCJIYI CBSA3H MOJIY4YAK0T YCJIYTM MMEHHO 4epe3 ceTh JocTyna. ClI0KHOCTh 3TOr0 KOMIIOHEHTA OIpeNe/seTcs
pa3HooOpa3ueM 000pyIOBaHHS, a4 TAaK/Ke MHOKECTBOM HCIOJIb3yeMbIX NPOTOKOJIOB M HHTepdeiicoB.
BaxHOCTB 3TOr0 KOMIIOHEHTA ONpeAeNsieTcsl CYyIeCTBEHHBIM BJIMAHHEM Ha TEXHHYECKYI0 9 PeKTHBHOCTD 1
IKOHOMHYECKHE TO0KA3aTeIH CeTH CBA3H B IeJI0M II0 NPHYHHE 00JLIIOr0 a0COJI0THOIO U OTHOCHTEIbHOIO
KOJIM4YeCTBA TEeXHHYEeCKHX CPeACTB Ha ceTsaX AocTyna. B HacTosimee Bpemsi Ham0oJsiee JUHAMHMYHO
pa3BuBalolieiici  pasHOBMAHOCTBLIO Joctyna sapiserca LI, olGecneuynBarwmmii mMoOJbL30BATEII0
BBICOKOCKOPOCTHOI focTtyn B VIHTepHeT, MakeT TeJeBH3MOHHBIX KaHAJIOB, ycayry '"Bujaeo mo sampocy' u
MHoroe apyroe. CemeiictBo TexHosoruii PON sBiasiercsi 3¢pdekTHBHBIM cpeacTBoM mnposoaHoro IHII/L.
PaccmoTpenbl apxuTeKTypbl ceTeil goctymna, ompenejeHuss M kiaaccupuxkanuss PON. Ocob6oe BHUMaHue
yIeJIeHO BOIIPOCaM pe3epBHPOBAHUS.

KimroueBbie croBa: mmpokomonocHerid moctyn (ILIT/),maccuBHas onrtudeckas ceTh, pekomeHmgammsi MCD-T,
uHTEpdeiic, crmTTep (pa3BETBUTENb),pe3ePBUPOBAHNE.
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Abstract. The article describes one of the most popular and perspective means of broadband access - a family
of technologies with the common name "'passive optical network (PON)". In general network access is
complex and an important component of any telecommunication infrastructure. Subscribers receive
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telecommunication services through the access network. The complexity of this component is determined by a
variety of equipment, as well as numerous protocols and interfaces. The importance of this component is
determined by significant influence on technical efficiency and economic performance of telecommunication
network because of the large absolute and relative quantity of technical means for access networks.
Currently, the most dynamically developing version of access is broadband access, providing the user with
high-speed Internet, package of television channels, video on demand and much more. The family of PON
technologies is an effective means of optical broadband access. The article focuses on access networks
architecture definition and classification of PON. Particular attention is paid to the problems of access
reliability.

Keywords: broadband access, passive optical network (PON), ITU-T recommendation, interface, splitter, protection.

BBenenue

OnuuM 13 Haubosiee MONYJSIPHBIX U MEPCHEKTUBHBIX CPEIICTB ONTHYECKOTO IIMPOKOIIOIOCHOTO
nocryna (LIIT/T) sBisieTcst ceMeHCTBO TEXHOJIOTHI ¢ 00IIMM Ha3BaHUEM '"MTACCUBHAS ONITUYECKAs
cerp" (Passive optical network), wiu, cokpaménno, PON.

BooOmie cetm jgoctyma  SBISIOTCS  CIOXKHBIM M BOKHBIM ~ KOMIIOHEHTOM  JTIHOOOM
TEJIEKOMMYHHUKAIIMOHHOW HHGpacTpyKTypsl. [loTpeOutenn ycimyr CBS3M NOIYYalOT YCIYTH
UMEHHO d4epe3 ceTh jaoctyna. CII0KHOCTh 3TOT0 KOMIIOHEHTa OMpEAEIseTcs pa3HooOpaznemM
000pyIOBaHUs, a TAK)KE MHOXKECTBOM HCIIOJIb3yEMBIX IPOTOKOJIOB M MHTEpdericoB. BaxkHocTh
ATOr0 KOMITOHEHTA OIPEEIISeTCS CYIIECTBEHHBIM BIUSHHEM HA TEXHHUYECKYIO 3(h(PeKTHUBHOCTD
¥ SKOHOMMYECKHE IOKa3aTeld CETH CBS3M B LEJIOM IO MPUYMHE OOJBIIOro abCOIIOTHOTO U
OTHOCHUTEIILHOTO KOJHMYECTBAa TEXHHMYECKHX CPEACTB Ha CeTsIX AocTymna. B Hacrosiee Bpems
HaubOosiee JOUHAMHUYHO pa3BUBAIOUICHCS pa3sHOBUAHOCTBIO Jjoctyna sBiusercs LTI/,
o0OecreunBaroOIMii  MOJIb30BATEII0 BBICOKOCKOPOCTHOM JOCTYyn B VIHTepHEeT, maker Tele-
BU3MOHHBIX KaHAJIOB, YCIYry "BUACO 1O 3ampocy" u MHoroe apyroe. CeMeicTBO TEXHOJIOTHI
PON siBisiercst 23 pexTHBHBIM cpeacTBoM mposoaroro IITT/T.

Ilens cratbu — uccienoBanre TexHostoruii PON "maccuBHas ormrideckas cets” (Passive optical network)
Y aHAJTH3 TIPOOJIEM PE3EPBUPOBAHIISL.

1. PON cpenn TexHosoruii rocryna

AHanu3upys BapyMaHThI pealn3alii ceTel JOCTyNa MOKHO pa30OUTh Ha TPU TPYIIIIbL:

- 0ecmpoBOJIHBIE CETH JIOCTYIIA;
- TIPOBOJAHBIE CETH JOCTYNa Ha OCHOBE HHM3KOUYACTOTHBIX Kabeneill ¢ MeTalsIn4ecKUMHU
KWJIaMHU U/WIA Ha OCHOBE METAJUIMUECKUX MPOBOJIOB;
- TIPOBOJHBIE CETH AOCTYNa Ha OCHOBE BOJIOKOHHO-OMTUYECKUX Kabeneil.
Bo3moxHbl Takxke KOMOWHUpOBaHHbIE (TMOpPUAHBIE) BapuaHThL. becrpoBogHbIE CeTH oCTymna

HCIIOJIB3YIOTCA OJId OpraHu3alvuun MOOMIJILHOT'O AOCTYIIA, HpI/ILIéM BO MHOTHX ClIy4dasaX B KOM-
6I/IHaI_[I/II/I C CUCTCMaMU MMPOBOAHOI'0 JOCTYyIIa (HaHpI/IMep, JJIA CBA3HU 0a30BBIX CT&HL[PIIZ).

Opraamzanus uudposoro IIIJ] Ha OCHOBE HM3KOYACTOTHBIX Kalelnel ¢ MeTaUTMYeCKUMU
KHWJIaMU /WM HA OCHOBE METAJUTMYECKHX TPOBOJIOB BO3MOXHA C MPUMEHEHHUEM TEXHOJOTHI
DSL. B »ToM cemeiicTBE TEXHOJIOTUH HAMOONBIIYI0 CKOPOCTH JOCTyla OOECIeYnBaIOT
texnosorun ADSL2 u VDSL. Texuonorus ReachDSL mnpencraBnser wuHTepec s
WCIIONIb30BaHMs Ha JUTMHHBIX U HEKAQUYeCTBEHHBIX a00OHEHTCKUX JMHUAX. [[pyroii 0COOEHHOCTHIO
ATOU TEXHOJIOTHH SIBIISIETCS HU3KOE DHEPTrOnoTpedIeHue.
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AHaM3UPYs CYIIECTBEHHBIE HETOCTATKH TexHOMOrui XDSL MoXHO onpenenuTs:

- OTHOCHUTEIBHO HEOOJBIIYIO CKOPOCTh MEpeIayu;
- OTHOCHUTEIHHO HEOOJBIIYIO TAIIEHOCTB;
- BBICOKHE TpeOOBaHUs K HCIOIB3yeMbIM Mapam (TpeOyroTcs mapbl S5-i KaTreropuw,
HEeoOXoauM 0TOOD Map).
Mecto PON cpenu TeXHOJIOTHI CETeH TOCTyIa moka3aHo Ha puc. 1.

[ |
v/

Hns opranmszanuu IIT/] Ha ocHOBE BOJIOKOHHO-ONTHYECKUX Kabenel UCIob3yeTcss CEMEUCTBO
texHosoruit FTTX (Fiber To The X-point- BosokHO 10 Touku x). Touka x - 3TO TOYKa Hepexojia ¢
OINTHYECKOTO BOJIOKHA Ha JAPYryl0 (QH3MYECKYIO cpeny mepeaadd. Todka X MOXKET ObITh
pacmonoskeHa Ha BBoje B 3aanue (building) - FTTh, B oduc (office) — FTTo u T.x1.

B ob6mem crmyuyae "HeonmTHYecKUi" CErMEHT MOXET OBITh MOCTPOEH Ha 0a3e MeTaJUTHYECKUX
Kabeneit/mpoBoaoB (HanmpuMmep, eciar x = 0, TO MOXKET HCIIOJIb30BaThCS CTPYKTYpHUPOBaHHAS Ka-
6enbHas cucrema - CKC), Ha 6a3ze 6ecipOBOJHBIX TEXHOJIOTUI U BOBCE OTCYTCTBOBATD.

Ta6auna 1. JlocronrcTsa u Henoctatku PON

JoctonncTBa Henocrarku
OueHb BbICOKAsI TPOMYCKHAs Heo6xoanMocTs HOBOTO CTPOUTENHCTBA
cnioco6HocTh (TexHomorust XGPON- | (co3manue ontuyeckoid HHPPaCTPYKTYphI CETH
BIUIOTh JI0 JIeCATKOB 1'61T/C) JI0CTyNa)

OTcyTcTBHE TPOMEXKYTOUHBIX OTHOCHUTENIBHO BBICOKAsi CTOUMOCTh
AKTUBHBIX (TPEOYIOIINX 00opyI0BaHUS.
9JIEKTPOIIUTAHHUS) Y3JI0B

OTHOCHTENBHO OO0JIBIIAS JATbHOCTh
(1o 20 xm}

Texunomorun PON 3aHMMArOT cpeii ONTHYECKUX TEXHOJIOTHH ocoboe MecTo. OaHa macCHBHAS
CeTh MOXET OOCIYXHUBaTh OOJBIINOE KOJIMYECTBO IMoOJab3oBareneid. OOmme 0CoOEHHOCTH
cemeiictBa PON OTHOCHTENBHO APYTUX TEXHOJIOTHH JIOCTYNa MOXHO TIPEJCTaBUTh B BHJIC
MepeyvHsl TOCTOMHCTB U HEJ0CTaTKOB (Tadm. 1).

2. ApxurtekTypa u komnoHentsl PON

O6o6mEénnas 6a3oBast apxurekrypa PON mpencraBneHa Ha puc. 2. Ha stom pucyHke U B
nanpHeimem Tekcre KoMmoHeHTbI PON  00o03HadyeHbl aHIIOSI3BIYHBIMH COKPAICHUSIMU B
COOTBETCTBUM ¢ pekoMeHpanusiMu MCO-T.
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[IpunsaTe cnepyromue 0003HAUYCHHUs] KOMIIOHEHTOB HemocpencTBeHHO PON u rpanuvamux c
ATOM CEThIO:

SN/BNN (ServiceNode/BorderNetwork "Node) - y3en mpenoctaBieHus yCiyr, WA
rPaHUYHBIN CETEBOU Yy3€,;

- OLT (Optical Line Terminal) - onTuueckuii TMHCHHBIH TCPMUHAI,

- ONU (Optical Network Unit) - onTrueckuii ceTeBoii 0J10K;

- SNI {Service Node Interface) — untepdetic y3ia npeaocraBieHHs yCIyT;

- UNI (User-Network Interface) — unrepdeiic monp30BaTeiib-CeTh;

- ODN (Optical Distribution Network) - ontudeckas pacupeienuTenbHas CeTh;

- S (Splitter) - crutuTrep, WK pa3BeTBUTEID,

- X (X-point) - Touka X.
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CeTb gocTyna :

Puc. 2. bazoBas apxurekrypa u komnoneHTsl PON

SN, on xe BNN, - 3T0 rpaHuYHbIi y3e1 TPaHCIOPTHOW CETH, Yepe3 KOTOPbI IMOJIb30BaTeNlh
TIOCPE/ICTBOM CETH JIOCTYIIA MOJTy4daeT TejlekoMMmyHukanuonHbie yeiayru. SN/BNN moxer nMeTsb
HECKOJIBKO MOpTOB ¢ uHTepdeiicamu SNIB cTopoHy ceTu moctyna.

OLT nmpencraBnsier coOoif akTuBHBIA KomMmoHeHT PON, sBusroomuiics ycTpoMCTBOM,
peam3yromuM  crienuanbHelid  npoTtokosmn  PON  m obecnieunmBarommM  yIpaBJICHHE
cootBercTByromMu ONU. OLTcoenunsiercs ¢ SN/BNN uepes nopt ¢ untepdericom SNI.

Kaxnpiit mopt OLT B cTopoHy nosib30BaTesneil npeacTaBiIsioT co00i 00I1yt0 (KOPHEBYIO) TOUKY
NacCUBHOM onTrueckoi pacnpenenutenbHoit cetu (ODN), ontudeckas ceTh JAOCTyIa MOXET
BKITIOYAaTh B Ce0sl HECKOJBKO ONTHYECKUX PACTPEACTUTEIbHBIX CeTel, MPUCOCIMHEHHBIX K
onHOMY U ToMYy ke OLT.

OnTuueckasi pacrpeneiauTellbHas CeTh MMEET IPEBOBHUIHYIO KoH(purypamuto. OOmas Todka
ODN Hna3piBaetcs "kopHeM'', a KOHEUHBIE TOUKH Pa3BETBICHU — "MUCThsIMU". Pa3BeTBIICHUS B
ODN co3natoTcst ¢ MOMOIIBIO CIUTUTTEPOB, MPECTABIISIOMINX OO0 MaCCHBHBIE YCTPONUCTBA.

Crumtrep UMeeT Tak Ha3bIBAEMBIM arperaTHBIN MOPT B CTOPOHY "KOPHA" M psAJl KOMIIOHEHTHBIX
IIOPTOB B CTOPOHY "JTUCTHEB".
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ODN B cropony nonb3oBateneit okanuuBaercs ycrporicrBamu ONU. ONUnpencrasiser coboi
aKTUBHOE YCTpPOWCTBO, KoTopoe TepmuHupyeT "nmuct" ODN u mmeer B cTOpoHY HOJIb30BaTEICH
OJIMH WJIM HECKOJIBKO MopToB ¢ uHTepdeiicamu UNI.

B ODN wMoryr npuMeHSThCS CIUIMTTEPHl pa3IM4YHBIX THUIIOB, YTO TIO3BOJISIET CTPOWTH
pacripenenutensHbie cetu PON Goiee c0XKHBIX KOHPHUTYpaIHiA.

B mobom cnyuae cruMtTep, mpomyckas curHai (IOCTyHaroluii Ha arperaTHbId IMOpT) B
HarpaBjeHUU "NMUCTbEB" pacnpenesisieT BBIXOJAHYI0O MOIIHOCTh MEXAY KOMIIOHEHTHBIMU
IOpTaMM B omnpenenéHHod nponopuuu. Ilpudem cymmapHas MOIIHOCTb CUTHAJIOB HAa BCEX
KOMIIOHEHTHBIX MOPTaX MEHbIIE MOIIHOCTH BXOJHOIO arperaTHoro CHUrHaja Hu3-3a IOoTepb B
CILIUTTEPE.

Ha puc. 2.1. noka3aHbl CILIUTTEPHI IBYX YCIOBHBIX THUIIOB.
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Tun 1 Tun 2

A — gzpezamHsill nopm
T— mpaH3umHell nopm

KAUCHTCHME
nopTel
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=9 o [*] =
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noprsl

Puc. 2.1. Pa3HOBUAHOCTH CIIUTTEPOB

Crmarrep tuna 2 oTIM4aeTcss HanuyueM Tpan3uTHoro nopta T. IlpuHmmm ycrpoiicTBa 0o0omux
CIUIUTTEPOB OJMHAKOB, OJHAKO B CIUIMTTEPE YCIOBHOTO THUMAa 2 Ha TPaH3UTHBIM MOPT
pacripesiesisieTcsi OCHOBHAsI YaCTh BBIXOJHON MOIIHOCTH. CIUIUTTEphl 000MX TUIIOB MOTYT UMETh
JIBa arperaTHbIX MOpTa s peajau3aluy pa3inyHbiX cxeM pesepBupoBanus PON. O0o3HaueHus
Pa3IMYHBIX CIUIMTTEPOB Ipe/cTaBieHbl B Taba. 2. [Ipumep Goree cnoxHoil apxutekTypsl PON
10 CPaBHEHUIO ¢ 0a30BOM CXEMOM MpeCTaBIeH Ha puc. 2.2.

Tabmuna 2. YcnoBHble 0003HAYEHUSI CIUTUTTEPOB

Konnuectso nopros O06o3HaueHue
ArperatHbIX KOMIOHEHTHBIX Tun 1 Tun 2
TPAH3UTHBIX | KIMEHTCKHUX
1 0 n 1:n -
2 0 n 2:n -
1 1 n lin+r
2 1 n - 2:n+t
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CeTb gocTyna
Puc. 2.2. Ipumep cino:xH0¥i apxuTeKkTyphl PON ¢ TPaH3UTHBIM cOeIMHEHHEM CILIUTTEPOB

Ha stom pucynke mpencraBiena PON ¢ n1ByMsi caMOCTOATEIbHBIMU pacCHpeeIUTEIbHBIMU
cersim (ODN), B ka0 U3 KOTOPBIX UCIIOJIb3YETCSI TPAH3UTHOE COCAMHEHUE CIUTUTTEPOB.

3. Pe3epBupoBaHNe B NaCCHBHBIX ONTHYECKHUX CETHAX

PesepBupoBanue cereil noCTyra SIBISETCA OYECHBb CIOXKHOW MPOOJIEMOM, B CBS3U C BBICOKOU
"qyBCTBUTEIBHOCTHIO" BAPUAHTOB peajn3aluu K TpedyeMbIM 3aTparaM. ClielyeT OTMETUTb, YTO
10 CPAaBHEHUIO C TPAHCIIOPTHBIMU CETSIMU B CETAX JOCTYIIA 3aTPAThl HA PE3EPBUPOBAHUE JIETSATCS
Ha OTHOCHUTEIBbHO HEOOJIbIIOE KOJUYECTBO TNojb3oBarenei. Kpome Toro, y pasHbIX
HOJIb30BaTeNeH, MOAKIIOYEHHBIX K 0fHOHN 1 Tol ke ODN, MOryT ObITh CHJIBHO OTJIMYAOLIHECS
JpYT OT Apyra TpeOOoBaHuUs MO Ha/IEKHOCTH.

[lpu opramm3ammu cereil gocryma ¢ momombio TexHonorun PON Hambonee kpurtmyeckum
aBisieTcs yyacTok cetd Mexay OLT u mepBbiM crumrrepom. O6peiB OB Ha 3TOM yuyacTke Ju-
IIaeT JIOCTYyIa BCeX MOJb30BaTeNel, MOAKIIOYEHHBIX K TaHHON pachpeAeIuTeabHON ceTH (pHuc.
3).

UNI x SNI
ONU
ONU 3 :
b Kpumuvecxud

ynacmox

TpaHcnopTHan ceTb

ObopyaosaHue nonb3osarenemn

ODN
CeTtb pocryna

Puc. 3. Hapexunocts PON. Kpurnueckuii yuacrok

CHOXHOCTh TPOOJIEMBI SBISIETCS TMPHYUHON OOJBIIOTO KOJWYECTBA CTaHIAPTHU3WPOBAHHBIX
BapHaHTOB apXUTEKTYPHl PE3epPBUPOBAHMS B CETAX JocTyma Ha ocHoBe TexHoiormn PON. B
nononHeHnn MCD-T G.Sup51 "CoobOpaxeHus, HO pe3epBUPOBAHUIO MACCUBHOM ONTHYECKOM
cetu" [5] mpeacTaBiIeHbl OCHOBHBIE BApUAHTHI APXUTEKTYPHI pe3epBUPOBAHUS.

Pa3nuiia Mex 1y BapraHTaMu pe3epBUPOBAHMSI 3aBUCUT OT TOTO, UTO PE3€PBUPYETCS:

- obmee BosokHO (yyactok OLT- cruutrep);
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- o0lIee BOJIOKHO U pacrpeeauTe bHble BOoKHA (yuacTok crututtep - ONU);
- ob6opynoBanue OLT;
- obopynoBanue OLT u ONU,
- pa3juyHbIC KOMOMHAIIMU U COYCTAHUS BBIIIC YKa3aHHBIX BAPHAHTOB.
Bce BapuaHTBI UMEIOT pPa3IMYHOE BIMSHUE Ta KOA(PQOUIIMEHT TOTOBHOCTH W CTOUMOCTH, B

3aBHCUMOCTH OT BEPOSITHOCTH OOpHIBA BOJIOKHA, HAPAOOTKM Ha OTKa3 000PYAOBaHUs, IEPETAIOB
temrepaTypbl U T.1. Onrtudeckas pacnpexaenutensHas cetb (ODN) ompenensier HamGonee
3HAUUTENbHBIE pacxosl U oTka3el cucteMbl PON. U Takum 00pa3om pa3BepThIBaHHE OO0
ApXHUTEKTYpHI clieayeT cBecTH K MUHUMYMY croumoctd QDN(yuactku crumurrep- ONU) npu
o0ecrieyeHUH TpeOyeMOl 0TKa30yCTOWYMBOCTH.

Hwmxe paccMaTpuBarOTCS CTaHIAPTHBIE CXEMBI apXUTEKTYp PE3EPBHPOBAHUS CETEH IOCTyIa Ha
ocHoBe PON(mo napacranuto crnoxknoct). Ha puc. 3.1. nmpencraBineHa cxema pe3epBUpOBaHUS,
o6o3nauennas B G.Sup51 [5] kak "TunA".
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Puc. 3.1. Cxema pezepBupoBaHus. Tim

Ha puc. 3.2. npencrasieHa cxema pe3epBupoBanus, o0o3HadeHHas B [41 kak "Tun B".

UNI
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ONU 2 (\.niurm p2:n
l ® N = OcHooHOu nopm
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ONUn

Puc. 3.2. Cxema peseppupoBanus. Tun B

DTa cxeMa aHaJIOTMYHA TUIY A, OHAKO BMECTO ONTHYECKOIO KJIH0Ya UCIIOJIb3YeTCs MOCTOSIHHOE
nonkmoueHue Broporo OB k momomautensHomy nopty OLT. K sTomy ke BapuaHTy MOXKHO
orHectn Hammuue 1ByX OLT B oTHmenpHBIX MmIacCM Ha OXHOW  cTolke. [lepexiroueHue
OCYIIECTBIISIETCS OTIEPATOPOM HIIH K€ aBTOMATHUYECKHU.

B Bapuantax A u B ucnonp3yercst cuTrep THNAa 2:N, KOTOPBIA CTOUT MPUMEPHO CTOJIBKO XKE,
KaKk M CIUIUTTep 1:N, U HE BHOCUT HUKAKUX JOMOJIHUTEIbHBIX ONTHYECKHX IOTEepPh. IJTH
BapHaHThI SIBJISIOTCS HamOoJjee JElIeBbIMHU, MOCKOJIBKY CpPEICTBA PE3epPBUPOBAHUS SBISIOTCS
OOLIMMH U UX CTOMMOCTb PACIIPEEIIAETCS MEXKY BCEMHU MOJIb30BATEISIMHU.
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Ha puc. 3.3. npencraBiiena cxema pesepBupoBaHusi, o0o3HaueHHas B [S] kak "Tun B ¢ nBoWHBIM
OLT".
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Puc. 3.3.Cxema pe3epBupoBanus. Tun B ¢ aBoiinsim OLT

Ota cxema aHajoruuHa TMHY B, onHako B Heil nyOaupyercs obopynoanue OLT. Pe3epBHblit
OLTwmoxer HaxonuThcst BMecTe ¢ OcCHOBHBIM OLT B TOM e MOMEIIeHHH, HO 3TO HEXKeNaTeIbHO
IOpU HAJMYUM BEPOSTHOCTH MPUPOAHBIX KatacTpod. HamOombimmii s¢pdext nocruraercs npu
pasmereHn ocHOBHOTO pezepBHoro OLT TteppuTopuansHo pazHec€HHBIX MecTaXx. OCHOBHOE U
pesepBHOe OB momkHBI OBITH B pa3HbIX Kabensx. B mpunnune pasnensusie OLT moryT ObITH
Jla’ke OT Pa3HbIX MMPOU3BOJAUTENEH.

Ha puc. 3.4. npencraBiena cxema pesepBupoBaHusi, o0o3HaueHHas B [5] xak "Tum C", Drta
cxema orinyaercss oT cxembl tuna B (puc. 10) Tem, uTo B HEW /1BE ONTHUYECKUE pacHpeieliu-
tenpHble cetn (ODN) pesepupytor npyr apyra. Yro kacaercss OLT, To 31ech MOXET Tarke
UCIIOJIb30BaThCs BapuaHT ¢ 1BoMHBIM OLT. B 3TOM citydae oOecrieunBaeTcs MOJIHOE Pe3ePBUPO-
BaHME BCEX MyTell K MOMELIEHUAM IoJib30BaTeneil. OTo Haubosiee JOPOroil BapuaHT, HO OH
o0ecreyrBaeT MaKCUMAJIbHYIO HaIEKHOCTb.
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Puc. 3.5. Cxema peseppupoBanusi. Tun B ¢ ncnon30BaHneM oNTHYECKOTO KIKYA TAHNA M:1

Hakowner, Ha puc. 3.5. npeacraBieHa cxema pe3epBUpoBaHus, o0o3HaueHHas B [5] kak «Tum B ¢
WCIIOJIb30BAaHUEM ONTHYECKOTO Kiroua Tuma M:1». B 3Tol cxeme HCHoib3yercs OTACNIbHBIN
OLT, noteHuuanbHO pe3epBupyronuil 106oro u3 M ocHoBHbIXx OLT. Ontrueckuit kimoy m:1
MOJIKIItOUeH ¢ nomotisio peseppHoro BOK k kaxmaomy n3 m ocHoBHbix OLT.

3akjaoueHue

Paccmotpenst ocobennoctu texHonmoruit PON, apxutekTypa ceredd nocTyma, omnpeaeneHus u
knaccudukanus PON, u pezepBupoBanus. CTaTbsi TOMOXKET pa3o0paTbcsi U OPUEHTUPOBATHCS B
AHTJIOSI3BIYHON TEPMHUHOJIOTUH, MPUCYTCTBYIOIIEH BO MHOTMX NyONHMKAIUSAX aHaJIOTHYHON
TEMAaTHUKHU.
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