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Heanb

[Hukn nabopaTopHbIX paboT mo aucuuiuinHe «ONTHYECKHE CEeTH JIOCTYIay
MpeaHa3HauYeH, B MEPBYIO Ovepelb, NIl (GOPMHUPOBAHUS Y CTYACHTOB MPAKTHUYECKHX
HABBIKOB, CBA3aHHBIX C M3YYEHHEM IPHUHIMIIOB (DYHKIIMOHUPOBAHMS U MCCIIECOBAaHUEM
opranuzaiuu naccuBHbix ontudeckux ceteir PON (Passive Optical Networks). Ocoboe
BHUMAaHHE YyNIENSAETCS OCHOBAM KOH(UTypHpoBaHUS aKTUBHOTro oOopyaoBanus PON —
ontuyeckoro JnuHedHoro TtepmuHana (OLT) u onTuyeckux CeTeBbIX TEPMHUHAIOB
(ONT), a Takke TPOBEICHUIO HW3MEPEHHH, TOTCHIHMAILHOMY  BBISBICHUIO
HEUCITPaBHOCTEN C CTPYKTYype OoNTUUEeCKOU pactpeaenurenbHoi cetu (ODN).



Jlaboparopnas padora Nel

W3YUEHUE APXUTEKTYPHI IACCUBHOM ONITUYECKOM CETH.
AKTUBHOE OBOPYJIOBAHHUE PON. HASBHAYEHHUE, KOHCTPYKIUS,
ITAPAMETPBI.

Heap  paGoTbl: U3yYeHHWE  OPraHU3alMOHHO-TEXHHYECKUX  IPUHIIUIIOB
MOCTPOCHUSI, aPXUTEKTYPhI, TOMOJIOTHI MacCuBHBIX ontudeckux cereir (PON — Passive
Optical Networks). Oznakomiienue co ctpyktypoit OLT, ONT, ux OCHOBHBIMHU
napaMeTpamH, Ha3HAYCHHEM u MECTOM B CETH.

Onncanne OLT ciexyomux npou3BoaUTeI€H:

Huawei MAS608T

ZTE ZXA10 C320

Aarexc LTP-8X
IMAQLIQ PON OLT 2.5G
BDCOM 3616

Nk P

KonTpoabHbIe BOPOCHI

1. YkaxxuTe OCHOBHBIE 2JIEMEHTHI MACCUBHBIX onTtuueckux ceteit (PON).

2. JlaiiTe onpeneneHnuss OCHOBHBIM yyacTkam npu noctpoeHnd PON u ykaxkurte ux Ha
CXEME OpTraHU3allU CBS3H.

3. CpaBHHUTENBHBIN aHaNW3 TOnoaorui nocrpoeHuss PON.

4. ITosicHUTE IPUHLKII OPTAHU3ALMH CBA3U O TexHoiaoruu GPON

5. IlosicHUTE NPUHIIMT OpraHu3aluu cBsi3U 1o TexHosoruu 1G-EPON

6. Jlaiite onpenenenust OLT, ONT.

7. Hapucyiite apxutektypy OLT, ¢ ykazanueMm coctaBHbIx yacteid OLT.

8. Hapucyiite apxutektypy ONT, ¢ ykazanuem coctaBHbiX yacteit ONT.

9. HazoBure ocHoBHbIe TapaMeTpbl OLT u ONT.

1. TEOPUSA
CymiectByeT HeCcKoIbKO paznuyHbix THIOB OCJ (onTHYecKux cere Joctyna), Ha
koTopble ccbitatorest cranaaptel [TU (Mexnynapoausiii Coro3 Onexrpocssizu) u IEEE
(MHCTUTYT MHXKEHEPOB MO JJIEKTPOTEXHUKE U DSJEKTpoHHKe). B 3aBucuMocTH OT
apxurektypel OCJ] mexny mnposaiinepom ycayr ISP (Internet Service Provider) u
KOHEYHBIM Mosib3oBaTeneM koHpurypamuu OCJ] MmoryT Ha3bIBaThCS:
e “Fiber To The Home” (FTTH) — «onTuka B KBapTUPY»
e “Fiber To The Building” (FTTB) — «onTuka B 37aHu€e (CTPOCHUE)»
e “Fiber To The Curb” (FTTC) — «onTuka 10 rpymnibl 37aHUNR



e “Fiber To The Cabinet” (FTTCab) — «ontuka 10 pacnpeneauTeabsHoro mkada

[ToTpeOHOCTh pa3BUTUS UHPPACTPYKTYPHI IIUPOKOMOIOCHOTO JIOCTYIA HA OCHOBE
HSKOHOMHYHBIX ONTUYCCKUX TEXHOJIOTHH, NCTIONB3yIomuX npuHiun FTTX, yka3piBaer Ha
HEe00X0IUMOCTh BHeApeHus TexHosorun PON.

» JlaHHas TEXHOJIOTHUS MPEAYCMaTPUBAET MOCTPOCHUE CETH JIOCTyIa C OO0JbIION
MPOIYCKHOM CIMOCOOHOCTHIO MpPU MHMHMMAJIBbHBIX KalMTaJbHBIX 3aTparax. Takoe
pelIeHre  TPEeNIoyiaraeT Co3JaHue  Pa3BETBICHHONM ceTu  (MpeUMyIIECTBEHHO
JPEBOBHIHON TOITOJIOTHMH) 0€3 aKTHMBHBIX KOMIIOHCHTOB — Ha IMACCHUBHBIX ONTHYCCKHX
pa3BeTBUTEISAX — CITUTTEepax (splitter).

* Hudopmanus A Bcex Mosib3oBaTeNel nepesaeTcsi 0JHOBPEMEHHO C BPEMEHHBIM
paznenenrem kaHaioB (TDMA — Time Division Multiple Access) oT onTHYecKOro
muHeitHoro TepmuHaina (OLT) 10 OKOHEYHBIX ONTHYECKMX CETEBBIX OJIOKOB
(ONT/ONU)', pacronoxeHHbIX y camMoro aGoHeHTa. Ilepenaua W mpueM B 00OHX
HaIpaBJICHUSIX MPOU3BOAUTCS, KaK MpaBuio, 1no oaHoMy OB, HO Ha pa3HBIX IMHAX
BoJH (1490 HM — oT OLT xk ONU/ONT u 1310 um — ot ONU/ONT x OLT).

OnTuueckass MOIIHOCTD ¢ Bbixoaa OLT B y3nax cetu aenutcst (paBHOMEPHO WU
HEpPaBHOMEPHO) TakuM 00pa3oM, YTOOBI ypoBeHb curHaia Ha Bxoje Bcex ONT/ONU
OBLT TPUMEPHO OJMHAKOB. B ciywae, korma ogHa w3 JIMH BOJH (yarie Bcero 1550 Hm)
BbIJICNIAETCS BCEeM aOOHEHTaM [UJIsl Tepelayd TelleBU3MOHHOro curHama, Ha ATC
yCTaHaBIIMBAETCS ONTUYECKUN MynbTUiiekcop WDM 1151 o0beiuHeHus nepeaaBaeMbixX
curHajoB Ha JyiMHaX BoJH 1490 HM (Tronoc, nanusie) u 1550 um (Bumeo). B oObpatHoMm
HaIpaBJIeHUH CUTHaN (TOJoc, JlaHHble) mepenaercs Ha anuHe BoaHbl 1310 HM.
VYupouiennas crpykrypa cetu PON npeacrasnena Ha puc. 1.1

! B kauecTBe aGOHEHTCKHMX YCTPOWCTB MOTYT HCronb3oBaThesi ONU (omTHUecKoe cereBoe YCTpoiictBo) i ONT
(aOoHeHTCKHIT TepMuHan). B cymiecTByromield JguTeparype 3TH TMOHITHSA YAacTO CMCIIUBAIOT. B COOTBETCTBHHM C
pexomenmarsivut = MCD  mox  ONT  moHMMAlOT HWHIUBHIyaJbHOC AOOHEHTCKOE YCTPOWCTBO, OCTaBsAS  3a
MHOT'OIIOJIb30BaTEIL,CKUMH a00HCHTCKUMH yCTporicTBamu abopeBuatypy ONU.
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Puc.1.1 Crpyxrypa cetu PON.

Takum oOpa3zoMm, ocHOBHas wujes TexHoioruu PON — ucnosib30BaHHE BCETO
oJlHOTO npuemonepenatomiero moayis B OLT nns nepepaun nHopmManuu MHOXKECTBY
adonenTckux yctpoiictB ONU/ONT u npuema undopmanuu ot Hux. Peanuzarus 3Toro
MPUHIIUIA MIOKa3aHa Ha PUCYHKE 2.

Yuciio aOOHEHTCKUX Y3JIOB, MOJKIIOYEHHBIX K OJHOMY IMpHEMO-IEpeAaroniemMy
moaymo OLT («mepeBy» PON), MoxkeT OBITh HACTOJBKO OOJIBIIUM, HACKOJIBKO
MO3BOJISIET OIOJKET MOIIHOCTH M MaKCHUMallbHas CKOPOCTh IpUEMO-Tepeaaronien
annaparypsl. Jlns nepenaun notoka mHpopmaruu ot OLT x ONU/ONT — mpsimoro
(HMCXOSIIEero) MOTOKA HMCIoyb3yercs anuHa BOdHBL 1490 M. [loToku naHHBIX OT
a0OHEHTCKMX Y3JIOB B LEHTPAJIbHBIN y3€J, COBMECTHO OOpasyrolue OoOpaTHbIN
(Bocxomsmuii) MOTOK, mepeaatrorcs Ha mHe BOJHBI 1310 HM. [Ipsmoii moTok Ha
YpPOBHE ONTHYECKUX CHUTHAJIOB sBIsIeTCA IIHpoKoBemarenbHbiM  (Broadcasting).
Kaxnapii ONU/ONT, umrtas agpecHble TMOJIsA, BBIACISAECT W3 3TOr0 OOIIEro IMOTOKa
MpeIHa3HAYeHHYIO TOJIbKO €My 4acTh MH(POpPMALIUU.

C ToukH 3peHUs] MacIITAOMPYEMOCTH IO TMOJIOCE MPOIYCKAaHUS JAaHHBIA MOIXOA
y’K€ T0JIpa3yMeBaeT JOCTATOYHO BBICOKYIO IMOJIOCY MPOMYCKaHHs Il a0OHEHTCKOTO
tepmunasia ONU/ONT (mo 40 MO6/c uHAMBUAyabHON TIOJIOCHI MPHU YCTaHOBKE 10 64
ONU/ONT na «uepeBo» PON), HO mpu yBEJIMUYEHHUH 3alpoca Ha TOJIOCY CO CTOPOHBI
PECYPCOEMKHUX YCIYT BO3MOXKHO pactpezenenre Menbiuero koanmyectsa ONU/ONT Ha
onuH npuemornepenaoumii nopt OLT, nmo3Bodsitoiiee BbIACIUTh O0NbIIYIO MOJO0CY IS
Kaxaoro tepmMuHana. C TOYKM 3pEHUS MacIITaOMPYEMOCTH IO yCIyraMm JOCTaTOYHO
3aMEHUTh JOMAIIHWUWA LUIK03 JOCTYINA, €CJIA YK€ YCTAHOBJIEHHBI HE YAOBJIETBOPSET
BHOBb BO3HMKaromuM 3amnpocam. Madpactpykrypnas yacte — ONU/ONT u ontuueckoe
BOJIOKHO — OCTa€TCsl HEU3MEHHOM.

Jis  peanu3any  AaHHOTO pEIIEHHMs B TOYKE NPUCYTCTBUS (omepaTopa,
MPEIOCTABISIONIEI0 YCIYyTru CBSI3M) ycTaHaBiuBaercs oOopynoanue OLT, koropoe



tepmunnpyeT uHTepdericei PON u obecrneunBaeT pacnpeeseHrue MoJib30BaTeIbCKOro
TpaduKa Mo yciayraM ¢ MOMOIIbIO MACCUBHBIX ONTUYECKUX pa3JeiauTesield — CIUTUTTEPOB
10 ONU/ONT. K ognomy nopty PON Bo3mokHO mokiitoueHue 10 64/128 aboHEeHTOB.
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Puc. 1.2. Ilpunmnun aevictBus 1 oOmuii Buja opranuzaruu PON.
Apxumexkmypa naccueHblx OnMuUYECKUx cemeil

Cetp mo TexHojoru PON cOCTOMT U3 Tpex OCHOBHBIX y4acTkoB (puc. 1.3) —
CTaHI[MOHHOT'O, TUHEHHOr0 U a0OHEHTCKOTO.

CTaHUWOHHBIA yYacToK NMHEeAHBIA yYacToK ABOHEHTCKMIA y4acTOK
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Puc. 1.3. Cxema cetu PON.

* CTaHUMOHHBIIH Y4YacTOK — OTO akKTUBHOe obopynoBanue OLT, WDM
MYJIBTHILUIEKCOP U onthyeckuit kpocc (ODF) BbICOKOM TIOTHOCTH, CMOHTUPOBAaHHbBIC HA



y3ne asektpocBsizun B nomemeHun ATC. OLT pacnonaraerca B nomemenuun ATC,
palioH OOCTy)KHBaHUSI KOTOpOH ormpenenser 30Hy oxBara ceTbio PON. AkTuBHOE
ctaHimonnoe obopyanosanue PON, B kauectBe koToporo BbicTynaer OLT, cBsi3biBaeT
OKOHEYHOE 000py/noBaHHE A0OHEHTOB C CeThl0 WMHTEpHET W APYrMMH HCTOYHUKAMU
yCIIyT 1O mepeaade royioca, AaHHbIX U Bujaeo (ycayra Triple Play).

Jluneitnpie moptel PON o6GopynoBanuss OLT nonkiodaroTcs K ONTHYECKOMY
Kpoccy Bbicokoi tioTHocTH ODF ¢ moMolipio onTHYecKuX MHYpoB (MaTYKOPAOB) WK
OKOHIIOBAaHHBIX MHUKpOKaOesneil (mpeaTepMUHUPOBAHHBIX MPOU3BOAUTEISIMU 3aKa3HBIX
Habopos BOK).

Ontuueckuit  kpocc ODF  npennaznauen pua  pacnpenenenuss BOK  mo
HaIpaBJICHUSIM, IEPEKPOCCUPOBKHU (KOMMYTALIUN) U COETUHEHUS cO cTaHIMOHHBIM BOK
4yepe3 CIulaic-miIacTUHbI (KacceThl U OOKChI NJisi cBapHBIX coeauHenuii). ODF nomken
pacnosiaraetcsi B ToM ke nomernennn ATC (aBTo3an, 1ex, Kpocc), I/ie U pa3MeniaeTcs
croiika ¢ OLT.

* JluHeiHbIA y4acTOK — 370 coBokynHOocTh BOK, mikadbl, KOpoOKH, CILTUTTEPHI,
KOHHEKTOPBI U COEIMHUTENH, PACTIOIATalOIINECs] MEXAY CTAHIIMOHHBIM U A0OHEHTCKUM
yuactkoM (yuyactok mMexay ODF u OPK (ontuueckas pacnpenenurtenbHas KOpoOKa),
KakK MoKa3aHo Ha puc. 1.3).

JlunelHbIN y9acTOK, IPHU CTPOUTEILCTBE KOTOPOTO TPEOYeTCs MPOU3BECTH

pa3zHooOpa3Hble TPYJOEMKHE CTPOUTEIbHO-MOHTAXXHBIE PAa0OTHI ISl YCTaHOBKU
OOJIBIIOr0 KOJMYECTBA MACCUBHOTO 000pyAOoBaHUs, TpeOyeT Hanbojiee BHUMATEIbHOTO
MOAXOAAa MJii ONTUMAJBbHOIO €ro IOCTPOCHMsS. PekoMeHayeTcs WCIOIb30BaTh
TEXHOJIOTMM U METOJbI, KOTOPBIE MO3BOJISIIOT MUHUMU3UPOBATH TPYA03aTPATHl U BpEMS
CTPOUTENBCTBA, a TAKXKE€ YMEHBIIUTh CTOUMOCTh MCIOJBb30BAHHOIO 00OpYIOBaHUS IS
MOHTaxa. JIMHENHBIN y4acTOK ONpeaensieT NToropyro tomnonoruto PON.

B cetu PON ot OPIII (ontuueckuit pacnpenenutenabubliil mkadg) 1o ONU/ONT
CBA3b OCYIIECTBIIAETCS 4YEpE3 NACCHUBHBIE ONTHUYECKHE CIUIUTTEPBI, KOTOPbIE
ycranaBnuBatoTcess B OPK w/unu B OPLL (pexke B MexaHUUYECKUX ONTUYECKUX My(Tax).
Ha cetu moxxer OBITh HCIOJIb30BaHa Kak OJHOYpOBHEBas (OJHOKAcKagHas) cxema
BKJIFOUEHHUS CIUTUTTEPOB 0€3 MOCIIeIOBATENBHOIO UX BKIIOUEHUS JIPYT 3a APYroM, TaK U
MHOTOKackajHas CcxXemMa C I[OCJeOBaTeIbHbIM pa3MelleHueM (pucyHok 1.4)
CIUIUTTEPOB.
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a) OJHOYPOBHCBAA CXEMaA BKIIFOUCHUSA CILNIMTTCPOB
6) MHOT'OYPOBHCBAs CXE€Mad BKIOYCHUA CIIUTTCPOB

Puc. 1.4. CxeMbl BKIIIOUEHUS CIUIUTTEPOB.

KonndecTBo ypoBHEH KackaJUupOBAHUS CETU 3aBUCUT OT CYMMapHOTO BHOCHUMOTO
3aTyxaHusl CIUIUTTEpOB, Kod(ddunuenta pazserBieHuss PON wunrtepdeiicor OLT (y
EPON 510 ot 1:32 no 1:64; y GPON 310 ot 1:64 no 1:128) u TpeboBanuii k mnosioce
MPOMyCKaHUs JUIsl  Kaxjaoro aboHeHTa. Yem MeHbIIE KOJIMYECTBO YpPOBHEH
KaCKaJUpOBaHUsI CIUIMTTEPOB, TEM TIpPoOIIe Ce€Th abOHEHTCKOTO JocTyna W,
COOTBETCTBEHHO, OOJBIIIE BO3MOXKHOCTEM OBICTPOTO YCTpaHEHHUS HEUCIPABHOCTEM,
MOBBILLICHUS] KAYECTBA CBSI3M 3@ CUET UCKIIFOYEHHUSI BO3MOXHBIX NIEPEXOIHBIX UCKAKEHUN
Ha MHOIOCTYNEHYaTON Iepenadye curHaiaoB. Vcmosib30BaHUE B apXUTEKTypE CETH
MHOT'OKaCKaJHOW CXEeMBbI C MOCJEI0BATEIBLHBIM pa3MeIIeHUEM MO3BOJISIET OoJiee THOKO
pacmoJioKUTh pacupeaeauTenbuble yerpoiictea 1 BOK, T. €. onTUMallbHO MOCTPOUTH
cetb PON.

JIMHEeHbIE y4acTOK B CBOIO OYEpPEdb COCTOMT U3 MAruCTPAIbHOTO H
pacupeneuTEIBHOIO YYaCTKOB.

* MarucrtpajabHblii yuactok cetu PON sBnseTcs OTHUM U3 OCHOBHBIX 3JIEMEHTOB
BCEH maccUBHOM onTH4ecKkoi ceTH. [IpaBUIBHBIN BHIOOP CUCTEMBI MTOCTPOCHHS CETU U
€€ TOIOJIOTHH, ONPEAECICHUE YCIOBUI Y MPUHIUIIOB OPraHU3alMy JOCTYyNa MO3BOJISIOT
ONTUMM3UPOBATH 3aTPAThl HA pa3BUTHE ceTU B nanbHeimeM. Ha yuactke cetn PON ot
ATC po OPII, wnaxomsmerocs B 30He obOcayxuBanus ATC, npousBogutcs
MarucTpaibHoe pacrnpenenenue OB. ['nmaBHag 3amadya MarucTpajabHOIO ydacTKa —
noaBecTu Tpedyemoe koiamdecTBO OB MakcuManbHO OJM3KO K CKOHIICHTPUPOBAHHOM
rpyrnie abOHEHTOB Hanbojee ONTUMAIbHBIM 00pa3oM C y4eTOM TOMOJIOTHU U €MKOCTH
kaOenpHOW KaHamu3anuu. Ha a0OHEHTCKO€ OKOHYaHWE MAarucTpajd  Bcerna
yctanaBnuBaercs OPIL, OPK wnu cnenmanbHast MexaHu4ecKasi ONTOBOJIOKOHHAs My(dTa
¢ obseruyeHHbIM goctynoM k OB.

* PacnpenenurenbHbiii yyactok cetu PON — 3710 ywacrok ot OPII wim
noabe3aHbix OPK 10 3TaXHBIX pacnpeeIUTeNbHbBIX AJIEMEHTOB CETH B MHOTO3TAXKHBIX
xunbix 3nanusax. PacnpenenutensHbli BOK Beixogutr 3z OPUI u mpoxnaabiBaeTcs



BHYTPU  3JaHUK 10  BEPTHKAJbHBIM  CTOSIKAM  WJIHA B METaJUIOPYKaBe
(MOMMBUHWIXIOPUAHOW TpyOE) MO JIECTHUYHBIM KJIETKaM, OT TOJBaJbHOTO JI0
YepJayHOro MOMEIIECHHUsI 4Yepe3 BCe ATaXHW 3[aHus (HarpaBieHHE BbIOMpAeTCs 10
Mecty). B pacnpenenauTenbHblil y4acTOK BXOJAT: y4acTok ceTH oT ynuuHoro OPII no
Ka0eIpHOr0 BBOJA B JKUJIOW JIOM M pacHpeleNuTeIbHbIe YCTPOMCTBA HEITOCPEICTBEHHO
B JKUJIOM JIOME.

* AOOHEHTCKHMH YYacTOK — J3TO IIepcoHajbHasi aOOHEHTCKas pa3BoOJKa
o/1HOBOJIOKOHHBIM BOK  (peke JBYXBOJIOKOHHBIM WM YETHIPEXBOJOKOHHBIM) OT
AIIEMEHTOB OOIIMX pacHpeleNuTeNbHbBIX YCTPONCTB /10 ONTUYECKOHM pO3ETKH U
aktuBHOro obopynoBanusi ONT B kBapTupe aOOHEHTa; WM A0 T'PYNIOBOIO CETEBOTO
y3na ONU, cMOHTHpOBaHHOrO B OQucCe KOPHOPATUBHOTO KIMEHTA (Y4aCTOK MEXIY
OPK — ONT, kak mokazano Ha puc. 3). B aOOHEHTCKHI Y4YaCTOK TakKXe BXOJUT
akTMBHOE oOopynoBanue Ha ctopoHe abonenta (ONU/ONT), kotopoe sBisieTcs
HEOTBEMJIEMBIM 3JIEMEHTOM TexHosioruu PON u HaxomuTcss 1OJ yIpaBlIE€HUEM
oneparopa. ['paHulla OTBETCTBEHHOCTHU ONeEpaTropa (TOYKa JIeMapKalMH) MPOXOIUT IO
BHYTPEHHUM BBIXOJHBIM HHTep(deiicam ycTpoHcTBa, JMOO MO CHCTEME YIpaBICHUS
YCTPOMCTBa, B CiIy4ae, €Clid yCTPOUCTBO MOAAECPKUBAET QYHKIIUU PA3AEIbHOTO JOCTYIA
K TI0JIb30BATENIbCKUM U OINEpPATOPCKUM HacTpoiikaM. AOOHEHT He JOJKEH HMETh
BO3MOXXHOCTH  NPUMEHEHHs  Mpou3BoibHO  BbIOpaHHoro ONT wimm  ONU.
NunuBunyansubiii abonenTckuii Tepmudan ONT wim rpynmooii cereBoit yzen ONU
coaepkat BxojHou ontuueckuit uHTepdeiric PON. ONT/ONU moryT uMeTh pa3indHbIe
BbIxoAHbIe uHTepdericel TunoB FXS, FXO, 10/100/1000Base-T, RF B pa3znom
COYETAaHMU M KOJUYECTBE [JIsl TMOAKIIOYEHUS WHIMBHUIYaJIbHBIX aOOHEHTCKHUX
OKOHEYHBIX YCTPOMCTB.

Tononozuu noCmpoeHnus nacCCUBHbIX oOnmuiecKux cemeiul

* Tomonorus «3Be3aa» (mpeacTaBieHa Ha puc. 1.5) npuMeHseTcs NMpu IUVIOTHOM
pacnosioxkennun aboHeHToB B paifone ATC. [laHHas TOMOJOTUsA XapakTepusyercs
MHUHHMMAaJIbHBIM KOJIMYECTBOM ONTHUYECKUX PA3BETBUTEIEH U €AUHCTBEHHBIM MECTOM HX
yCTaHOBKH. J[OCTOMHCTBA JaHHOM TOIMOJIOTHH: yI0OCTBO B 0OCITY>KUBaHUH, IPOBEICHUN
HKCILTYyaTallMOHHBIX U3MEPEHUN U OOHAPYKEHUSI MeCTa MOBPEXICHUS IMHUU.
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Puc. 1.5. Tomonorusa «3Be3na».
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* Tomonoruss «mmHa» (MpeAcTaBieHa HAa puc. 1.6) mnpumeHserca Mpu
pacnoyio)keHru aOOHEHTOB BAOJb ONTUYECKON MarucTpanu. Jlanuas tomnosorus Tpedyer
HOJIPOOHOr0 pacyera ypoBHS ONTUYECKOTO CHTHala JJIs MOJ00pa COOTBETCTBYIOIIHMX
HEpPaBHOMEPHBIX pa3BETBUTENEH (C HEPABHOMEPHBIM pa3[eIeHUEM MOUIHOCTU 10
OTBOJaM) TakuUM o00pa3oM, uTOObl BXOJHAs ONTHUYECKas MOIIHOCTh Ha KaXJIOM
ONTUYECKOM MPUEMHHKE COOTBETCTBOBAJIA €r0 YYBCTBUTEJIBLHOCTH (IMAMa30oHy BXOJIHON
MOIIIHOCTH) o0OoOpyAoBaHHs. Tomonorusi peKoMEHJoBaHA JUIsi MPUMEHEHUS IpHU
JUHEWHOM pACHOJIOKEHUU TMOJb30BATENIE BAOJNb MArUCTpald W TOJNBKO IIPH
HEOOJIBIIOM KOJIMYECTBE KaCKaI0B.

ONT ONT

OLT @ @ <1:N‘ _________

ONT

Puc. 1.6. Tononorus «mmHa» ¢ UCIOJIB30BAaHUEM HEPABHOMEPHBIX PAa3BETBUTEIICH.

* Tomonoruss «aepeBo» (mpeAcTaBieHa Ha puc. 1.7) npuMmeHsieTcs MpU
pa3HECEHHOM pACIOJIOKEHUN aOO0HEHTOB. ONTHMaJbHOE PaCHpEEICHUE MOILIHOCTU
MEXAY pa3Iu4YHbIMUA BETBSIMU pelaercs mnoa0opoM Ko3(DPUIIMEHTOB JeiIeHUs
ONTUYECKUX pa3BeTBUTENEH. JlpeBooOpa3Has TOMOJOTUsl THOKas C TOYKH 3pPEHUS
MOTEHIMAJILHOTO Pa3BUTHUS U pacIIMpeHus a0OHEHTCKOM 0as3bl.

ONT
ONT
1:N
@,
ONT NT
ONT
OLT @
ONT
ONT ONT
1:N
ONT G

Puc. 1.7. Tononorust «aepeBo».

2. OBOPYAOBAHMUE IS BBIIIOJIHEHUA PABOTBI
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e Cranuuonnsit Tepmunan (OLT) IMAQLIQ PON OLT 2.5G

Ab6onentckuit tepmunan IMAQLIQ PON ONT 4FE/2T

Ab6onentckuit tepmunan IMAQLIQ PON ONT 4FE/C

Onrtuueckas pacnpenenurenbHas cetb ODN B cocTase:
- OnTuyeckuii pacnpenenurensubiii kpocce (ODF)

- Maructpanensiii BOK (3 karymku SMF 1o 5 km)

- Ontuueckas mydta (FOSC)

- OnTuyeckuii pacnpenenuteabublil mkad (OPL)

- Ontuueckuit crumutrep 1x32

- OnTuyeckast pacnpenenurenbHas kopooka (OPK)

- Pozerka abonenTtckas ontuueckas HactreHHas (PAOH)
- OnTuyeckuil naTyYKop/a

3. 3HAKOMCTBO C JJABOPATOPUEM PON

11
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Multicast
server

Mutticast VLAN
(IPTV service)

Softswitch
SIP Server

Woice VLAN
(WolP service)

Buemmmii sug
IMAQLIGQ PON OLT 2.5G

Internet YLAN
{DATA service)

I'panmnna
NafopaTopam

PON

[———

Bueumnimii B
IMAQLIQ PON ONU
4FE+2PONS

SWITCH

| (D-LINK, CISCO, JUNIPER)

——

I
TRUNK

UPTV, VOIP, DATA)

I'paunua
nabopaTopuH
FON

AUCESS VLANs

GEPON OLT
(IMAQLIQ PON OLT 2.5G)

Optical Fiber
Splitter

1

|
|
|
|
: Management PC
|
|
|
|
|

ONU 4FE+IPOTS
(IMAQLIQ PON DN}

QXU AFEH2POTS
(IMAQLIQ PON ONU}

ONU 4FE+IPOTS
(IMAQLIQ PON ONU}
'S

ONU 4FE+IPOTS
(IMAQLIQ PON ONLU}
POTS

Optical Fiber

12

ONU $FE=2POTS
(IMAQLIQ PON ONL)

ONU 4FE+ZPOTS
(IMAQLIQ PON ONUY
S

ONU 4FE=2POTS
(IMAQLIQ PON ONU)

ONLU 4FE=ZPOTS
(IMAQLIQ PON ONL)

PI/Ié. 1.8. O606menHas cxema nadoparopuu PON.

4. ITIOPAJOK BBIITIOJIHEHUA PABOTBI U COAEPKAHUE OTUETA

4.1

KOMITOHCHTOB U YUYAaCTKOB CCTHU

4.2
4.3
4.4

3agaua 1.

HapucoBatb cxemy opranuzanuu cBsizu no texnosnorud PON ¢ ykazaHuem Bcex
Hapucosats ctpykrypy uccienyemoro OLT ¢ ykazaHueM COCTaBHBIX YacTeu
Hapucosats ctpykrypy uccienyemoro ONT ¢ ykazaHueM COCTaBHBIX yacTen

Pemuth 3a1a49y B COOTBCTCTBUU C BAPpUAHTOM

Ha onTuueckom YUaCTKE CCTHU PON c¢ ABYMs PA3BCTBUTCIISIMU,

CICIYIOIIMMHU Jpyr 3a JAPYroM, MNOAAETCA CUTHal ¢ ypoBHeM +7 nabm. Haitu
TEOPETUYECKUN YPOBEHb CHrHaja Ha BBIXOJIE BTOPOIrO CIUIUTTEPA, €CIU MEpPBBIN
pa3BeTBuTENb 1:8, a BTopoit — 1:16. Crurnan Ha crmuTTepax IeIuTcs paBHOMEPHO.
3agaya 2. KakoBbl BHOCHMMBIE MOTEpU B CIUIUTTEPE C KOIDPUIMEHTOM
pa3BerBiieHus 1:64, eciu Ha ero BXOJl MOJAETCS CUTHANI C MOIIHOCThIO 794 MBT, a
YpOBEHb MOIIHOCTH Ha BbIXOj€ cocTaBisieT +9 nbm? (OTBET OKpYriauTh 10 LENOrO

quCya).

12
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3agaua 3. PaccunraTh apXUTEKTypy — MaKCUMaJIbHO BO3MOYKHOE KOJHUYECTBO
aboHeHTckux ycTtporctB ONT, KoTOpoe MOXKHO TOAKIOYUTHE K JepeBy PON
C YUETOM CJICIYIOIINUX UCXOIHBIX NaHHBIX (Tabu. 1.1 u tabn. 1.2), 6e3 yuema nomeps Ha

COCOUHEHUSX U DKCNILYAMAYUOHHO20 3andcd.
Ta6a.1.1. MUcxonHble JaHHBIE.

Ne Jnaa Brocumoe YpoBeHb YpoBeHb JloctynHeie nis
Opura | MarucTpajbHOTO | aTTEHIOATOPOM MOIIIHOCTU | YYBCTBUTEJIHHO pacueToB

I yuactka PON, 3atyxanue, 1b | mepemartumka | ctu npuemHuka | crumrrepa (PLC)

L, xm OLT, MBr ONT, MBT
1; 10 5 9 2.4 0,015 | 1x4; 1x8; 1x32
2; 11 10 S 3,6 0,024 1x4; 1x16
3: 12 15 3 3,0 0,036 | 1x2;1x4; 1x8
4; 13 5 10 2.1 0,018 | 1x2;1x4; 1x16
5; 14 10 S 1,5 0,021 1x4; 1x8; 1x32
6; 15 15 3 3,3 0,03 1x4; 1x8
7,16 5 10 2,7 0,027 1x2; 1x4; 1x8;
I1x16

8: 17 10 10 1,8 0,039 | 1x4; 1x8; 1x16
9;18 15 5 3,9 0,033 1x2;1x4; 1x8

! VYuuTeiBaTh HKCHEpPUMEHTAJIbHBIC (MpaKTHYECKUE) TmoTepHu, BHocuMmbie PLC-
CIUTUTTEPAMU B ONTUYECKHUM JIMHEHHBIN TpakT (Tadm. 1.2).

Tabn.1.2. DkcnepumenTtanbHbie BHOCUMbIE ToTepu PLC-crumutrepos.

Ne OnTryecKuil CIUTUTTED Brocumslie norepu, n1b
| 1x2 3,2
2 1x4 7,6
3 1x8 11,0
4 1x16 14,2
5 1x32 17,0
6 1x64 21,0

13
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JlabopaTopnas padora Ne2

N3YUYEHUE MACCUBHBIX KOMITIOHEHTOB PON. OIITUYECKASA
PACITPEAEJIUTEJIBHASA CETH: CIVNIMTTEPBI, MY®ThbI, OPII, OPK.

eab pabdoTbi:

[TonydyeHne TPaKTUYECKOTrO MPEACTABICHUS O  CTPYKTYpE  ONTHUYECKOM
pactipenenutenbHoi cetu (ODN) u ee OCHOBHBIX KOMMOHEHTaX. [lojlydeHre HaBBIKOB
MOHTaXKa ONTHYECKUX KaOeleH.

N3YUYEHUE TACCUBHBIX KOMITIOHEHTOB PON

OnTuyeckue BOJIOKHA MaructpasibHoro kabens mnoaxoaut k OPUI (onTuueckomy
pacnpenenuTenbHOMY mKady), 1100 K MarucTpaibHou My@Te, I/1e IPOUCXOIUT EPBOE
pasnenenue (1-biit kackan crumurrupoBanus). M3 OPUI, nubo maructpanbHOM My(QThI
BBIXOJST  BOJIOKHA  paclpeiesTeNbHOro  Kabeys, KOTOpble B  ONTHYECKHX
pacnpenenuTeNbHbIX My(pTax pa3aesnstorcs BTOpoil pa3 (2-0il Kackaa CIUIUTTUPOBAHMUS ),
YTOOBI HEMOCPEACTBEHHO MOAOUTH K aboHeHTaM (puc. 2.1).

& T

éﬁ KoHHekTop

CeapHoe
X coapuenme T (25
£0R4 : ! Kackap)

ABoHeHT 1

‘ 1:16 ‘ Cnautrep

Pacnpeg,.
kabenb

AboHeHT 1

T | ABOHEHT 2
—%#— 14

L ABOHEHT 3
MT (2
Kackapg) +——AboHeHT 4

—MarucTpansHoe OB—><—I'ImrleﬁJ|—%)—‘ 1:16 K

YOPLU
(1it vackag)

Puc. 2.1. JIByxkackannas cxema (1x16 + 1x4) opranuzanuu cBs3u no texuonoruu PON.

14
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Ha puc. 2.3 Harnsgno uzobpaxkeHa ctpykrypa cetu PON co Bcemu 6a30BbIMU
AIIEMEHTaMHU.

LleHTp koMMmyTauum MarucTtp Pacnpepenu AGoHe onT
OLT anbHaa mydra TenbHasa mydra HTCKUM nyeckas
naTykopa po3eTka

(onuusna)

OnTtnue

CKWit kKabenb A60HeHTCK\/
oe yCTPpOMCTBO
ONT
MaructpanbHbIn PacnpegenutenbHbIn ADOOHEHTCKMM y4YacToK —
Y4acTOK — y4YacTOK OT TOYKM y4acToOK — y4yacToK OT y4acTok OT pacnpeaenuTenibHoOn
npucyTCTBUSA onepartopa Ao MarucTtpansHoin mydTtel (OPLL) MydTbl 4O onTu4eckomn poseTku (Ao
MarucTtpanbHon MydThbl A0 pacnpeaenuTensHon MydThbl aboHeHTCcKoro ycTponcrtea)

Puc. 2.2. Ctpykrypa cetu PON co Bcemu 6a30BbIMU JIEMEHTAMU.

N3yuyenue crnoco00B MOHTAXKA ONTHYECKUX KadeJieil.

Jrtan 1. «bpicTpble KOHHEKTOPBD» (fast connectors)

Jist coeuHeHusl OoNTHYECKUX Kabesneil B My(pTax WM yCTaHOBKH IMHUITEIJIOB B
Kpoccax OOBIYHO HCIONB3YIOT CBApPOUHBIM ammapaT — OH MO3BOJISIET HAJEKHO U C
MaKCUMaJlbHOW IJIOTHOCTBIO (PUKCHpPOBaTh BOJIOKHA, a TaK K€ OCTaBIATh
TEXHOJOTHYECKUE 3amachl Ha IMOBTOPHOE COEJUMHEHUE U TMEePEeMEIECHUS BOJOKOH B
ka0eJe o/l BO3/IEWCTBUEM TEMIIEPATYPhl U PACTATUBAIOLIETO YCUIIHS.

OpHako npH HMCMOJIb30BaHWU CBAPKU KaK OCHOBHOI'O BHJIa COEAMHEHHM, MOTYT
BO3HUKHYTb CJIEIYIOINE IPOOJIEMBI:

1. MecTo cBapkM ONTHYECKOTO BOJOKHA CTAHOBUTCS XPYNKHUM M €ro CIEayeT
(buKcupoBaTh creruantbHON TepMoycanouHol ruinb3oil KJA3C (KoMIuiekT s 3aluThl
CBapKu).

2. TepMoycagouHas rwib3a TpeOyeT (ukcanuu, T.K. HE 3aIIULIAET BOJIOKHO OT
PaCTATUBAIOLIETO YCUIIHUS.

3. BonokHO ¢ 00eux CTOPOH TWib3bl MOXET CIOMAaTrhCsi, T.K. C HEro CHATa
3alUTHAsI 000JI0YKa.

4. Henw3sd mpou3BECTH COEAMHEHHE BOJOKOH C IMOMOIIBIO CBAPKU B CIOKHBIX
YCIIOBHSX, HAIIpUMeEp, KOTia HET 3araca BOJIOKHA UM Ha cTosi0e 03 TEXHOJIOTHYECKOTO
3araca BOJIOKHA.

Brienepeuuncienssie mpodieMbl MOTYT OBITh pEUIEHBI C TTOMOUIBIO «OBICTPBIX
KOHHEKTOpPOoB» THna SC, KOTOpbIe MpeIHa3HAUYEHbI JIsl HEMTOCPEICTBEHHON YCTAaHOBKHU

15
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Ha riockuit FTTH kabenb, KOTOpbIi puMeHsieTcst 1715l MPOKJIAIKK BHYTPH MOMEIEHUH.
Takke 3TH pazbeMbl MOKHO YCTaHaBIIMBaTh HA OTIEJIbHBIE BOJIOKHA B Kpocce. Kpome
ATOrO0 MOKHO OCYILECTBIIATh PEMOHTHBIE PaOOThl WM COEIMHEHUE KalOened Mexmy
COO0OH.

«bbicTppili  KOHHEKTOp» THMa SC HanmoMHHAaeT OOBIYHBIA KOHHEKTOp SC
C YIUTMHEHHOM 3aJHel yacThio (puc. 2.3).

= -. * tom e i i 7 ‘...L-._ -.n {
i '{ ) e ) ..IIJ R 51T ".. ‘.*' i 7
R R R A e B seles o 3 SRR
i a > s e A . A . g ~ |

Puc. 2.3. BHemHuii B «ObICTpOro KoHHEKTOpay tma SC.
IHopsok BbINoIHEHUSI PA0OTHI:

1. PazoOpatrh «OBICTpBIH KOHHEKTOp». OH JODKEH COCTOSATh M3 TPEX YacTCH:
KoJImayka (MOYTH BCErJa — CHHETO IBETa), KOTOPHI BKJIFOYACTCS B PO3ETKH,
OCHOBHOW 4YacTH ¢ PUKCATOPOM BOJIOKHA M 3a’KMMHOT0 KOJIMAYKAa, KOTOPBIN
HaKpyunBaeTcs W (UKCHUPYET KaOelb CHelUalbHBIMH 3YOUYMKaMU BHYTPH
OTKHTHOW KPBIIIIKH.

2. OTKpBITh OCHOBHYIO 4YacThb «OBICTPOTO KOHHEKTOpPa», WIACHTU(PUIIUPOBATH
MJIACTMACCOBYIO TPYOKY JUIS YKJIAJIKHA ONTHYECKOTO BOJIOKHA U 3yObsl (puKcaTopa
Ka0es.

3. OcymecTBUTH pa3IeiKy ONTHYECKOTO Kabelss aOOHEHTCKOTO YJacTKa ¢ TTIOMOIIBIO
CHCIUANBHBIX (CTPHUMIED), TUO0 MOAPYYHBIX HHCTPYMEHTOB (HOX, MACCATHKUA U
T.71.). CeruanbHbIi KaOeabHBIM CTPUIIIED IMOKa3aH Ha puc. 2.4

16
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Puc. 2.4. [Ipumep criennanbHOr0 KabeabHOro CTpUNIEpa sl CHATUS W30S LIUN
C ONTUYECKOI0 BOJIOKHA.

BaskHo: n30751Ms C ONTHUYECKOIO BOJIOKHA CHHUMAETCs OcTOpoxHO. CHayana
CHUMAaeTCsl HeOOIbIoN cioi ¢ koHIa OB, yToOBI MPOBEPUTH YCUITHE CHKATHUS PYKOSTOK.
Ecnu Bce B mopsizike, OydepHoe MOKphITHE yAaIIeTCs Ha BCe HE0OXOAMMOM JIUHE.

4. Pabota C Npeu3nOHHBIM MeXaHHYeCKUM cKaJbIBaTejeM

Sumitomo FC-6S-C (puc. 2.5).

Puc. 2.5. BHemHui BUA NPEUU3UMOHHOTO MEXaHUYECKOTO CKAJIbIBATENS
Sumitomo FC-6S-C.

17
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Heo6xoauMo OTKpBITH NPWKUMHYIO KPBIIIKY aganTtepa ckaibiBaTens (puc. 2.5. —
cripaBa), MOCTaBUTh KapeTKy CKaJlbIBaTelisd B MCXOJHOE TosiokeHue. [Tockombky
JaHHasE MOJIeJIb MMEeT B HAJIMYMM Tak)Ke KOHTEHHEp I cOopa OCKOJIKOB, TO
KPBIIIKa KOHTEeIHEpa Tak)Ke JTOJDKHA OBITh OTKPHITA.

OnpeaenuBIIUCh ¢ JJIMHOM ckoJia (puc. 2.6), yIOKUTh BOJIOKHO B KaHABKY, YTOOBI
KOHEIl TOKPBHITUSI OBbUT HAMPOTHB HYXKHOTO JAeieHUs JmHeiku (puc. 2.7). Jns
YCTaHOBKH B «OBICTPBIN KOHHEKTOP» HE0OX0IUMO OCTaBUTh
15 - 20 MM ONITHYECKOTO BOJIOKHA CO CHATHIM Oy(epHBIM MOKPHITHEM.

T"omoe-BomOKHO

A
/ | JlnHa cxoma |

BDHOKHO‘B‘HOKPHTIIII

Puc. 2.6. IlosgscHeHrEe NOHATHUS «JJIMHA CKOJIa.

Puc. 2.7. CkanslBaHue BOJIOKHA Ha JJIMHE 16 MM.

3aKphITh KPBILIKY a1alTEPA CKAJIbIBATENS ONTUYECKUX BOJIOKOH. [Ipn sTOoM
MIPUKUMHAsI KPBIIIKA JOJKHA 3aKPhIBATHCA 10 XapaKTEPHOTO IIETYKa, KOHELl
BOJIOKHA JIOJKEH MepecekaTh 00a MpuK1uMa CKajlbIBaTels U 3aX0AUTh B KOHTEHHEP
11 ¢O60pa OCKOJIKOB.

CIBHUHYTH KapeTKy CKaJIbIBaTENsl BIEPE 10 YIOpa, YTOOBI CKOJIOTh BOJIOKHO

[Tocne ycnenmHon npoueaypsl CKajlbIBaHUS 3a)KUMHOU KOJIMTAYOK OJ€BAETCS Ha
Kabelnb nepesi yCTaHOBKOM BOJIOKHO B «OBICTPBIN KOHHEKTOP»

HeoOxonumo BctaButh OB B LIEHTpaibHYI0 TPYOKY «OBICTPOrO KOHHEKTOpa» U
MEePeMECTUTH 3aKMMHOM OeryHOK BrpaBo, ¢pukcupys OB B pazbeme.
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7. OctaButh 3anmac OB moj KpbIIKOH «OBICTPOTO KOHHEKTOpa», 3a)KUMAaroIlei
a0OHEHTCKMM Kabesb OT BhICKaIb3bIBaHUs (pucC. 2.8).

Puc. 2.8. Hanuuwue 3anaca OB npu NogkII0UeHUH «OBICTPOT0 KOHHEKTOPAY .

BaxxHO: MOCKONBKY «OBICTPHIi KOHHEKTOP» OJCBAeTCS HEMOCPEACTBEHHO Ha
kabenb (puc. 2.8), To HENb3s OCTABIATH OOJIBIION 3aMac ONTUYECKOr0 BOJIOKHA.

8. 3aKpbITh KPBILIKY OBICTPOr0 KOHHEKTOPA U 3aTSAHYTh 3aKUMHYIO BTYJIKY.
9. IloacoennHUTH TJIACTMACCOBBIN buxcatop (cunuit KOJITIAYOK)
TS TIOAKITIOUeHUsI, B ToM urciie HenocpenctseHHo K ONT (puc. 2.9).

Puc. 2.9. Utoroselit pe3ynbTat npu paboTe ¢ «ObICTPHIM KOHHEKTOPOM).

ran 2. MexaHn4eckue COeINHUTEIH

MexaHuueckie COEIMHHUTENTH ONTHUYECKHX BOJIOKOH (WJIM KBa3Upa3bEeMHbIE
COCJIMHUTENN) SBIISIOTCS aJbTEPHATUBOM CBApHOMY coeMHEeHHI0. OHU PUMEHSIOTCS B
clly4ae  HEOOXOJUMOCTH  BBIMOJHEHUS  MOHTa)Ka  ONTHYECKUX  BOJOKOH  BO
B3pPBIBOOIIACHOM Cpejie, OrPAaHMUYEHHOM MPOCTPAHCTBE U APYTUX MEcTaxX, rjae padoTa co
CBAapOYHBIM ammnapaToM MO KaKUM-IUOO0 MpUYMHAM 3aTpyIHEHA. Takke MeXaHU4YeCKue
COCIMHUTEIN HCIOJNb3YIOTCS KaK CPEACTBO OINEPaTUBHOTO PEMOHTA ONTUYECKHUX
BOJIOKOH B OTCYTCTBHE CBapoyHoOro ammnapara. Ha pblHKE NpUCYTCTBYET MHOKECTBO
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MCXaHHYCCKHX COCHHHHTeHeﬁ BOJIOKOH. Bcex ux 06’E>CI[I/IHSICT O6IHHI>1 IMPUHIUAII pa60T]':>I,
OTIIMYAIOTCA K€ OHU MCIKIY co0o0M auIb crnocodoM (1)I/IKCEU_II/II/I BOJIOKHA.

IIpuHuun padoTsl MeXaHUYECKHX COCAUHUTE/IeH BOTOKOH

CKOJIOThIE ONTHYECKUE BOJOKHA BBOJATCA C OOEMX CTOPOH MEXaHHMYECKOTrO
COEJIMHUTENISI U COBMEIAIOTCS MEXKIY cO00M B LIGHTPE MEXaHUYECKOT0 CoeAMHUTENsA. B
CBA3U C TEM, YTO IPOCTPAHCTBO BOKPYI BOJIOKOH B MEXAHUYECKOM COEIUHHTEIIE
3aMoJIHEHO UMMEPCUOHHBIM TejieM (BEIEeCTBOM, KO (PUIIMEHT IPeTOMIICHHSI KOTOPOTO
Takol ke, Kak KO3 UIMEHT MPEeIoMIICHUsI CepALEBUHBI ONTUYECKOTO BOJIOKHA), CBET
MPOXOJUT MECTO CThIKA ¢ MUHUMAJIbHBIMU MOTEPSIMU U MPAKTUYECKH O€3 OTpaKeHUM.
OnHako B ciydae, €CIM COEJUHUTEIM CMOHTHPOBAaHBI C HApyLIEHWEM TEXHOJIOTHH,
yepe3 HEKOTOPOE BPeMsI UMMEPCUOHHBIN I'ellb BBICHIXAET, YTO MPUBOAUT K BO3PACTAHUIO
MOTEpPh U OTPAXKEHUI HA COETUHEHUU.

JUiss  TpaBWIIBHOTO MOHTa)Ka MEXAaHUYECKUX COCAMHUTENIeH KaxAbIM U3
MpOU3BOAUTENIEH pa3paboTaHa METOAMKA M CHEIUalbHbIE MPUCIIOCOOJEHUS s HX
MoHTaxka. Haubonee mNONyNSIpHBIMU MEXAaHUYECKUMHU COCIMHUTEISIMUA  SBIISIFOTCS
Fiberlock (3M), Corelink (AMP) u RECORDsplice (Tyco Electronics).

B nabopaTopuu UCIIOIb3YETCS MEXaHUYeCKUI COEIMHUTEITh
Fibrlock II 2539 npousBoactBa kommnanuu 3M, ¢ naepkareneM H BCTPOCHHBIM
MeXaHU3MOM akTuBaiuu (puc. 2.10).

B KOHCTpYKIIMM MEXaHMUYECKOro0 COEIUHUTENS onTuyeckux BosiokoH 3M Fibrlok
II 2539 oObenuHeHBl: coedunumenv onmuueckux eoaokon Fibrlok II 2529,
UHCIMPYMEHmM Ona OnpeccoéKu u oeprcamend 0nmogonokna.  COECIUHUTEIb
o0ecreynBaeT He TOJIbKO KaYeCTBEHHOE COEMHEHUE BOJIOKOH, HO U MO3BOJISIET OBICTPO
BBINIOJJHUTh MOHTQXX B TMOJEBBIX YCIHOBUSAX 0€3 MPUMEHEHHs CIELHATIbHOTO
MHCTPYMEHTA U KACCET JJISI YKIIAJIKU BOJIOKOH.

OtmetuMm, uTo coeauHutenb ¢ gepxarenem Fibrlok 11 kommanuun 3M
MpeaHa3HayeH JJIsl ONTHYECKUX BOJIOKOH B IUIOTHOM Oy(epHOM MOKPBHITUU AUAMETPOM
900 MKM ¥ B MEPBUYHOM 3AILIUTHOM MOKPBITUU auameTpoM 250 mkm. [Ins coennHeHus
ONTUYECKUX BOJIOKOH B CBOOOJHOM TpyOKE WU B MOJYIUIOTHOM Oy(hepHOM MOKPHITUU
auamerpoM 900 MmkM HeoOxoauMo yaaisaTh 900-MUKPOMETPOBOE MOKPHITHE C AJIMHBI 10
CM U 00Jiee OT KOHIIa BOJIOKHA, KOTOPOE JOJIKHO OBITh CKOJIOTO.
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Ppryar pius MoHTa)ka
coequHuTeNa 2529

Onruuecku
coenuanuTeb 3SM™ Fibrlok™ [1
2529 onToBOJIOKHA

3axxum

Jlepxxarenb
ONTOBOJIOKHA

CamMokJesmasc
s1 OCHOBa

['yGuaThrii
¢uKcaTop  ONTOBOJOKHA

Puc. 2.10. Buemauii Bug Mmexannueckoro coeauuuteirst Fibrlock 11 2539.
Ilopsok BeINOJIHEHUS PA0OTHI:
N3Bneun coenunutens ¢ aepxkareneM Fibrlock II u3 3amuTHOM yriakoBku

3akpenuTs coequHuTeNb ¢ nepxareneM Fibrlock 11

Ilepen 3akpernieHHEeM OYHCTUTH IOBEPXHOCTh OT MbUIM U Mycopa C
MOMOIIBI0 cupTa U 0e3BOpcoBOil canderku. s 3aKkperyieHus: Aepikaresis Ha
MOBEPXHOCTU yIAINTh KPaCHYIO TUIEHKY € JIeHTbl 3M VHB ™ u Kpenko npuxarthb
Ha HECKOJIBKO CEKYH]I OCHOBAHUE COCIMHUTEIS C AEPHKATEIIEM K IMPUKICUBAEMOMN
noBepxHoctu. Jlenma VHB Tape ne noonescum nosmopHomy ucnoib3o8anuro!

[TonHATh 32KUMBI U1l Oydepa 1o 00OMM KpasiM COCIMHHTEIS WU TEPEBECTH
phIuar akTUBAILUU B TIOJIOKEHUE «BBEPX» (CM. pHC. 8)

HpI/I IIOATOTOBKE BOJIOKHA HeO6XO)II/IMO YOAJIUTh MUHHUMAaJILHBIN Y4aCTOK
BHCIIHCTO IMOKPBITHA Ka6eJI$I, HCO6XOHHMBIﬁ JJIs1 COCAUMHCHUS BOJIOKOH

YaanuTe ¢ NOMOYBIO CIEHHUAIBHOTO CTpummnepa OydpepHoe TMOKPBITHE C
ONTHUYECKOTO BOJIOKHA HA YYacCTKe JIMHOM OT 38 10 45 MM
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1.
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O4YUCTUTH ONTUYECKOE BOJOKHO C MTOMOIIBIO CMOYEHHON B CUpTe 0€3BOPCOBOM
canderke

[IpousBecT cKajlblBaHUE OOOUX COEIMHSIEMBIX ONTHYECKHX BOJOKOH Ha
paccrossaun  12,5+0,5 MM oT Kpasg OydepHOro TMOKpPBITUS C IOMOIIBIO
MIPEUU3UOHHOTO MEXaHUYECKOTO CKaJIbIBATEIS Sumitomo FC-6S-C
(cm. puc.3)

[IpoBepuTh AJIMHY cKoJia ¢ momoiblo 12,5 MM mepku (puc. 2.11).

Mepka OnNMHB CKORa

Puc. 2.11. Mepka niuHbI cKoa.

VYaepxxuBas onThYecKoe BOJOKHO 3a Oydep Ha pacctosHur 13 MM oT
3aYHILEHHOr0 y4acTKa, BBECTH CKOJIOTOE ONTHYECKOE BOJIOKHO B HAIIPABJIAIOLLYIO
KaHaBKY (CO CTOpOHBI pbluara aktuBaium) coequuutens Fibrlock no ynopa. Beon
BOJIOKHA I10 HANpaBJIsAIOIIEH KaHaBKE OCYLIECTBISETCS MPSIMO, a HE MO YIJIOM.
3auuIlleHHOE BOJIOKHO HE JOJDKHO OBITh BUAHO M3 Kopmyca coeaunurens. Ilocie
MEPBOr0 BBEJCHUS HE BHIHUMATh BOJIOKHO MOJHOCTBIO U3 COETMHUTETIS !

OCTOpOXHO HaHECTH METKY Ha OydepHOe MOKPBITHE C MPABOTO Kpasi OCHOBAHUS
(puc. 2.12).

MeTka Ha byibepe

Puc. 2.12. Hanecenue MeTku Ha Oydepe.
[TonroToBUTH BTOpOE (COCTUHAEMOE) ONITHYECKOE BOJIOKHO
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12.

13.

14.

15.

16.

17.

18.

19.
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VYaepxxuBas ontuyeckoe BOJOKHO 3a Oydep Ha paccrtosHuu 13 MM ot
3aYHILEHHOr0 y4acTKa, BBECTH BTOPOE CKOJIOTOE ONTHYECKOE BOJIOKHO BHYTPb I10
HaIpaBJSIONIell KaHAaBKE C JIEBOM CTOPOHBI (HAMpPOTHMB phlyara aKTUBAIIMH)
coenunurens Fibrlock no Tex nmop, moka He BCTpeTUTE CONPOTUBICHHUE

B momenT MMPOTAJIKUBAHUA BTOPOI'O BOJIOKHA B COCAHMHUTCIIb MCTKA HA IICPBOM
BOJIOKHC JOJIZKHa BBIMTHU HapyXKy Ha 3 MM, 9TO YKa3bIBA€T Ha COIIPUKOCHOBCHHUC
KOHIIOB OIITHYCCKUX BOJIOKOH. Ecnu storo He MMPpOUCXOAUT, TO 3TO O3HAYACT, UYTO
Y OAHOTI'O U3 BOJIOKOH HIIN 000MX BOJIOKOH CKOJI IJTOXOH MJIH KOpOTKHﬁ. YIIaJII/ITe
OIHO BOJIOKHO MW BHOBBH 3aYUCTUTC €TI0, BHOBb IIPOHU3BCAHUTC CKAJIBIBAHUC U
BBCOUTC BOJIOKHO B COCOUHUTCIIb. Ecmu KOHTAaKT MMO-TIPCIKHEMY
HCYHOBHCTBOPHT@HBHBIﬁ, IOBTOPUTC OTY MpoLcAypYy CO BTOPBIM BOJIOKHOM

BBIpOBHATH CKOJIBI O00OMX BOJIOKOH IO IIEHTPY, BJBHHYB II€PBOE BOJOKHO
o0OpaTHO B COCIMHHUTEL U TIEPEMECTUB METKY Ha TIOJIOBUHY BBIJIBUHYTOI'O
pPacCTOSHHUS

[Tociie BeIpaBHUBAaHHS BOJIOKOH IO IIEHTPY IOJHOCTBIO 3aKPBITh MPABBINA 3aKUM
Oydepa. Byner ciblieH XxapakTepHBINA METYOK.

B3sTh 71€BO€ BOJIOKHO Ha PacCTOSIHUU OKOJIO 5 CM OT JeprKaTelis U MPOTOJIKHYTh
BOJIOKHO BHYTpPb, II0OKa OHO HE 00pa3yeT Ayry C BBICOTOH OT 3 MM 10 6 MM.
HaxaTth Ha pblyar akTHBalMu A0 TeX Mop, noka coenuuHutens Fibrlok II ne
cpabotaeT. Byner cibliieH men4ok, U Toraa Bbl HOMKHBI TOYYBCTBOBATh, YTO
KpBIIIKa COEJUHUTEINS MOJHOCTHIO 3akpbiTa. Kpbllika A0HKHA HAXOJUTHhCS HA
OJIHOM YpPOBHE C BEpXHEH MOBEpXHOCThIO coeaunuTens Fibrlok

OTnycTuTh AYTy M TMOJIHOCTBIO 3aKpbITh JIeBbIM 3axuMm Oydepa. BHOBb Oyner
CJIBILLIEH XapaKTEePHBIH IIEITYOK

AKTUBHPOBaTh COEIUHEHUE, U3MEPUTh BHOCHMBIE moTepu. CpellHUEe NOTEpU Ha
CTBhIKE HE NOJKHBI ipeBbiath 0,1- 0,15 nb.

Ecnu BHOCHMBIE MOTEPH HE MPEBBIIIAIOT YKa3aHHBIN MOPOT, TO phlyar akTUBALIUU
Fiberlock II mo>xeT OBITh CHAT U yTUIU3UPOBAH

Jlaboparopnasi pabora Ne3
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N3YUYEHUE OCHOB KOH®OUT'YPUPOBAHUSA TACCUBHbBIX
OINTUHYECKHNX CETEM, OPTAHU3AIINUA PA3JIMYHBIX BUTOB TPAGUKA
(IPTV, VOIP, INTERNET)

eab pabdoTni:
[TonydyeHue MpakTUUECKUX HABBIKOB IMOAKIIOUCHUS] U HACTPOUKH aOOHEHTCKOTO
onTtudeckoro cereBoro repmunana ONT s mpeocTaBiIeHUs YCIYT Mepeavn JaHHbIX,

tenesuaeHud U VolP o trexnonoruu FTTH GPON.

Jluteparypa
1. PykoBoactBo nonb3oBatens Huawei HG 8245
2. Pexomenparus MCO-T G.984.4 Gigabit-capable Passive Optical Networks (G-PON):

ONT management and control interface specification (OMCI).

KonTpoabHbIe BONPOCHI

1. YkaxxuTe OCHOBHBIC DJIEMEHTHI IMacCUBHOM ontuyeckoit cetu (PON).
. CpaBHUTENBHBIN aHanu3 Tononorus nocrpoenuss PON.

. [losicauTe mpuHIUN OpraHu3anuu cBs3u 1o TexHosoruu GPON.

. Ilepeunciaure ocHOBHBIE XapakTepucTuku ctangapra GPON.

. YKaXHTe IperumMylecTBa U HeaocTaTku TexHosoruu GPON.

. [Hopsinok nmoakmoueHus: abonentckoro repmunana ONT Kk aOOHEHTCKOM po3eTKe.

~N N O R~ LN

. [losicauTe MOPAIOK HACTPOKKH yciyru noctyna B muHTepHeT Ha ONT HG 8245 uepes
LAN.

8. [losicHuTe NOPAIOK HACTPOMKH yciyru noctyna B uHTepHeT Ha ONT HG 8245 uepes
WI-FI.

9. Iloscaute nopsanok HacTporku yciyru IP-TV ma ONT HG 8245.
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Oo6opynoBanme 1/ BbINOJHEHHSI Pad0ThI

"  OnruyecKuil TMHENHHBIN TEPMUHAT

a) OLT Huawei SmartAX MA5600T

o Onrtrnyeckuil ceTeBor TEPMUHAI

a) ONT Huawei HG 8245

06) ONT7-RGW mpousBoactea CTP-Tenexkom (Portugal Telecom Inovagao, S.A.)
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. TV mpucraska (STB) IMAQLIQ G-Box

. Tenedonnslit annapat ananorosbiii Panasonic KX-TS2350RU

IMopsinok BhINOJIHEHUsT PA0OTHI

1. MoakioyeHune a6oHeHTCKOro tepmunana ONT

26

1.1. Bossmure mnaru-kopn SC/APC. VYpanute 3amurHble Koamadku. (CMouute

0e3BOpcoBYI0 can(eTKy CIUPTOM M aKKypaTHO, HE Mpuiiaras 4Ype3MEpHbIX YCUIIUH,

MPOBEIUTE TOPLOM KOHHEKTOpPA IO BIAXKHOMY YYacTKy Cal(EeTKH, a 3aTeM IO CyXOu

4acCTH, YTOOBI YAAJIUTb OCTAaTKHU CIIUPTA.
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Puc. 3.1. OuncTtka TOp110B KOHHEKTOPA.
1.2. Tlonkmrounte KOHHEKTOPHI maTd-kopjga kK ONT m aOOHEHTCKOM pO3eTKe.

Co0uronast, 4ToOBI KITFOY HA KOHHEKTOPE COBITAIAJI C 1Ta30M PO3ETKH.

Puc. 3.2. Ilonknrouenue nary-kopaa SC/APC.
1.3. Ha ONT nosmxken 3amurath uaaukarop PON
2. HacTpoiika ceTeBoro uurepgeiica aboneHra
2.1. Hoaxmrounte nopT LAN4 na ONT k LAN nopty komnblotrepa, ucrnonabzysas UTP
naT4Y-KOpA.

2.2. Haxxmute xkHomiky “Ilyck”, BeiOepute BKIaaky “Hactpoiika” u HaKMUTE KIIOMKY

“CeTeBbI€ NOAKIIIOUEHUS .
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2.3. B nosiBuBmemcst okue BeidOepute “llonkimroueHue mo JOKaabHOU CEeTH, U HAXKMUTE
Ha HEM IMPaBOM KHOMKOM MBIIIN U BbIOEpUTE MYHKT MeHI0 “CBoiicTBa’.

2.4. B nosiBuBiIeMcs okHe BoiOepuTe “IIpoTokon untepuera TCP/IP” u nHaxxmure
KHOTIKY “CBoiicTBa”.

2.5. B nosiBuBIIEMCS OKHE BpyuHylo BBenute [P agpec nis ceteBoro untepdeiica

192.168.100.100 u HaxmuTe kHONKY «OK» 1711 MOATBEPKIACHUS.

Ceofctea: [lpoTokon Mutepheta (TCP/IP)

Uwue | NananHurensho | Dewwe |

[Mogk mnyeHHe Yepes: naDaMETDbI IF MOFYT H33HAYETECA SETOMATHYECKM, ECNM CETE
NadaepHESST 3TY BOSMOKHOCTE. B APOTHEHOR CAYYAE NApaETPE

{ﬂ Intel[R] B256E0C Gigabit Metwark Ca | IP t03%HO NONYYMTE 4 CETEBOMD S1MUHMCTRATOPA.

F.obNOHEHTEI, HCN0NESYEREIE STHM NOLK DUSHHER: (7 Nonyuvre |P-aapec aETOMaETHYECKM
I@%Knuem ana c:ETeﬁ_t;i.i-croso.f-l- ] (&) Wenonszosars cnenyiowi IF-anpec:
@ .@ Cnystia nocTyna K gainard M NpMHTERar ceTel Micro. . IP-agpec: 192 162 100 100
[Ca} .@I’InaHMpoBmuK naketos JoS e ————————
| W %= MNporokon Mareprera [TCPAR) Macka nogceti: | 255.285.255. 0

iz
OcHosHmH Wmns:

| NS ) S— i

S CTAHOEMT R, .. SAAMHTE LEOHCTED

OnMcatve Maonyure agpec DHS -cepeepa aETOMETHYSCR

Nporokon TCPAP - cTaH0apTHER NpoToKan FioSansHe (%1 Mcnonesosate cneqyiowwe agpeca DNS-cepeepos:
CEeTel, 00ECNEYHBAIOW A CEASE MEHOY PaSAHMHEINMM ;
ESaUMOLEACTEYOL MMM CETARM, Mpeanowmrasteit DNS-cepeep: | ; ; : :I

AneTepHatHeHEl DS -cepeep:
[ MpH Nogk. Mo4SHUM BBIBECTH SHAYOK B DENACTH YEEN0MNSHME

YEEnnmnaTe NpM OrPaHWUEHHOM Wik OTCYTCTBYHLLEM

NOGEADHYEHH JonanHumensHo. ..

(E].8 Drraena [ (0] 8 ][ OtreHa ]

Puc. 3.3. Hactpoiika IP agpeca.
3. Hactpoiika adoHeHTcKOro repmunaga ONT
3.1. [loaxmrountech kK ONT uepes LAN unrepdeiic. Jlyist aToro B uHTEpHET-Opaysepe
BBeaute aapec 192.168.100.1.

3.2. B nonte Account BBeaute telecomadmin, B mone Password admintelecom,

Ha)XMHUTE KHOTIKY Login.
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W2 HGs24s5

HUAWEI [English] [#37]

L& telecornadmin

Puc. 3.4. Ilogxmrouenne k ONT.

3.3. Ilepeiinute Ha Bkinaaky LAN u yctanoBure raiouku Ha noptel LAN1, LAN2 u

LAN3, naxxmute kHOnKy Apply.
&, HG8245

HUAWEI Status WAN LAN WLAN Security Route Forward Rules Network Application Voice System Tools

LAN Port Work Mode LAN = LAM Port Work Mode.

LAN Host Configuration
= ©n this page, you can configure the LAN ports to work in layer3 mode by selecting the corresponding check box The layer3
DHCP Server Configuration ports will be assigned as HG poris.

¥ Lant ¥ Lanz ¥ Lana [ Lana

Apply  Cancel

Puc. 3.5. Hactpoiika LAN noptoB ONT.

3.4. Ilepeiinute Ha Bkiaaky WAN.

&, HGs245

-
HUAWEI Status VAN LAN WLAN Security Route Forward Rules Network Application Voice System Tools

WARN Configuration WAN = WAN Configuration

On this page, you can configure WAN parameters. The ONT home gateway uses the WAN interface to communicate with
the upper-layer network equipment, and the parameters must be consistent for both.

hNew  Delete

Puc. 3.6. Hactpoiika WAN noptoB ONT.

Bce CCPBUCHI I[O63BJ'I5HOTCSI IIyTEM CO3AaHUA MMapaMCTpPOB WAN COCIUHCHU.

4. Hactpoiika nocryna B UnrepHer
B 3aknangke WAN > WAN Configuration Haxxmure kHonky «New»

4.1. VYcranosure ramouky Enable WAN Connection
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4.2.
4.3.
4.4.
4.5.
4.6.
4.7.
4.8.
4.9.

30

B nosie Mode ycranosure pexum Router
VYcranosure Service List — INTERNET
Ycranosuts raiiouky Enable Vian
VYcranoure VLAN ID - 20

B none Multicast VLAN ID srimmute 500

B none IP Acquisition Mode Boi6eputre PPPoE
VYcranosure ranouky Enable NAT

B none User Name BBeuTe 1OrMH aOOHEHTA (BbLAAETCA MIPENOgaBaTEIEM)

4.10. B none Password BBeauTe naposib a0OHEHTa (BBIIAETCS IPETNOaBaTEIIEM )

4.11. B none Bridging Options HeoOX0IMMO YCTAaHOBUTD raJIOUKH HA CETEBBIC

untepdeiicel LAN1 u LAN2, nns nepenauu qaHHbix yepe3 Wi-Fi 1onoiHUTEIsHO

YCTaHOBUTH rasiouky Ha SSID1

4.12. Haxwmute kHOnKY Apply 1 BepHUTECH Ha BKJIAJIKy Status B BEpXHEH yacTu

CTpaHULIBL.
Logout
&), HGs245
- =
HUAWEI Status WAN LAN WLAN Security Route Forward Rules Network Application Voice System Tools
VAN Configuration VAN = WAN Configuration

On this page, you can configure WAN parameters. The ONT home gateway uses the WAN interface to communicate with
the upper-layer network equipment, and the parameters must be consistent for both

Mew  Delete

Connection Name VLAN/Priority IP Acquisition Mode
Enable WAN Connection il
Mode: Route Iz‘
Senvice List INTERNET
Enable VLAN: =
VLAN ID: 20 *(1-4094)
302.1p: 0 [+]
MultiCast VLAM 1D 500 (1-4094)
IP Acquisition Mode: © pHCP @ staic @ PPPoE
MRU 1492 (1-1540)
Enable NAT: &
User Name [
Password:
Dial Method: Auto
] Land M Lan2 [ Lanz LAN4
Binding options: e
¥ ssip4 38ID2 | s8ID3 SSID4
Apply Cancel

Puc. 3.7. Hactpoiika noctymna B IHTEpHET.
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B cnyuae ycnemHoi HacTpoWku Ha cTpanuie Status OyneT BHUJIEH MOTYYeHHBIN

[P-anpec, a Takke Macka IMOJICETH.

A/, HG8245
>

HUAWEI WAN LAN WLAN  Security Route ForwardRules  Metwork Application  Voice  System Tools
WAN Information Status = WAN Information

VolP Information
WLAN Information On this page;, you can query the connection status and line status of the WAN interface.

Eth Port Information
DHCP Information WAN Name Status  IP Acquisition Mode IP Address Subnet Mask VLAN/Priority MAC Address  Conm

1_INTERNET_R_VID_20 FFFoE 2000 4C:B1:6C:DD:03:02 Alway:
Optcalinformation _TERNET_RVID_20 Connacts e — :

Battery Information
Device Information

Remote Manage

Puc. 3.8. Undopmanus o WAN.

5. Hacrpoiika ycayru IP-TV

s noctyna k cepBucaMm [P-TV uepes abonentckyro npuctaBky (STB — Set Top
Box) B 3akmanke WAN > WAN Configuration Haxxmute New 1 BBEUTE CIEAYIONINE
HACTPOMKHU.
5.1.  VYcranosute ranouky Enable WAN Connection
5.2. B none Mode ycranoBute pexxum Bridge
5.3.  VYcranosute Service List — [PTV
5.4. VYcranosuts ranouky Enable Vlan
5.5. VYcranosute VLAN ID — 10
5.6. B none Multicast VLAN ID Bnumute 500
5.7. B none Bridge Type BoiObepute [P_Bridged
5.8. B none Bridging Options yctanoBuTe rajiouku Ha ceteBoit unrepdeiic LAN3
5.9. Haxwmute kHOonKy Apply 1 BepHUTECHh Ha BKJIAJKY Status B BEpXHEUl 4acTu

CTpaHUIIBI.
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A,  HG8245

HUAWEI

Logout

Status m LAN WLAN Security Route Forward Rules Network Application Voice System Tools

WAN Configuration

VAN > WAN Configuration

On this page, you can configure WAN parameters. The ONT home gateway uses the WAN interface to communicate with
the upper-iayer network equipment, and the parameters must be consisient for both.

MNew  Delete
Connection Name VLAN/Priority IP Acquisition Mode
Il 2_IPTV_B_VID_10 10/0 =
7 1_INTERNET_R_VID_20 20/ PPPoE
Enable WAN Connection &
Mode: |Bridge =
Service List: ] -
Enable VLAN: Ell
VLAN ID: 10 *(1-4004)
802.1p: [o =
MultiCast VLAN 1D: 500 T (1-4004)
Bridge Type: _iF‘;En"d'gied' B
[T Lang [ Lanz LAN3 [ Lang
Binding options: v —
[T ssiD1 L B2 L] 8SiD3 L1 551D4
Apply | Cancel

Puc. 3.9. Hactpoiika cepBuca IP-TV.

5.10. B 3akmnanke Network Application

= paone IGM
= paone IGM

P Enable Bri6epute Enable
P Work Mode BeiGepute Snooping

= Haxwmure Apply

e

HUAWEI Status

WAN

HG8245

USE Application
ALG Configuration
UPnP Configuration
ARP Configuration
Portal Configuration

DDNS Configuration
IGMP Configuration
QoS Configuration

Terminal Limit Configuration

ARP Ping

32

Logout

LAN WLAN _Seca_;rity Route Forward Rules Metwork Application Voice System Tools

GEL L R L S T

On this page, you can set the IGMP parameters. You can enable the |GMP for the WAN interface by choosing

parameters configured by OLT take effect.

IGMP Enable:
IGMP Work Mode:

[Enable [=]
[Snooping [=]

Robustness: |#(1~10, defauit: 2)

General query interval: :*[3U~5UUGE, defautt 1 125g)

HomeGateway as the IGMP work mode. You can configure the parameters such as robusiness, general query interval,
general response time, special guery number, special guery interval and special response time only when IGMP work mode
is HomeGateway and IGMP proxy is enabled. If the IGMP is disabled, you should reboot the ONT to make the IGMP

General query response time:
Specific query number: 12

Specific query interval:

Specific query response time: 10

Apply

Cancel

#(1~255, unit: 0.1s, defauit: 100)

| *(1~10, defauit : 2)

"’(1-—5-30[] Junit: 0.1s, defauli : 16}

'_ *(1~255 unit: 0:1s, default: 10)

Puc. 3.10. Hactpoiika nporokona IGMP.

B cnydae manmumuus y aboHeHTa Oosiee 2X TelIEBHU30pOB MojakiIro4yaTh Bce STB

HeoOxoauMo depe3 Switch moakmroueHHb kK LAN3 mopty ONT.
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6. Hactpoiika ycayru VolP

6.1. Bo Bknagke WAN > WAN Configuration HaxxMuTe KHONIKY New U BBEIUTE

CJIEIyIOLIME HACTPOMKHU:
=  VYcranosute ranouky Enable WAN Connection
= B nose Mode ycranosure pexuM Router
*  VYcranosure Service List — VoIP
=  VYcra”osuts ranodyky Enable Vian
*  VYcranosute VLAN ID — 50
= B mnone IP Acquisition Mode Boi6epure DHCP
* B none Bridging Options He00X01MMO yCTaHOBUTH T'aJIOUKH Ha CETEBBIC
untepdeiicel LANT u LAN2, nns nepenaun gqanusix uepe3 WiFi

JOTIOJIHUTENIBHO YCTAHOBUTH TasIouKky Ha SSID1

*  Haxwmute kHONKYy Apply 1 BepHUTECH HAa BKIIAAKY Status B BEpXHEW 4acTu

CTPAHHULIBL.
V), HGs245
‘g 4
HUAWE| Status m LAN WLAN Security Route Forward Rules Network Application Voice System Tools
WAN Configuration WAN = WAN Configuration

On this page, you can configure WAN parameters. The ONT home gateway uses the WAN interface to communicate with
the upper-layer network equipment, and the parameters must be consisient for both.

New Delete
Connection Name VLAN/Priority IP Acquisition Mode
] 2_IPTV_B_VID_10 1000 =
1_INTERNET_R_VID_20 20/0 PPPoE
Enable WAN Connection: =
Mode: Route [=]
Service List: VOIP =]
Enable VLAN: =
VLAN D s |i-a0ss)
802.1p; 0 =]
IP Acquisition Mode: @ DHeP @ static © PPPOE
MTU 1500 {1-1540)
Vendor ID: (The vendor |D must be 0-63 characters in length. )
Apply | Cancel

Puc. 3.11. Hactpoiika cepsuca VolP.

33

B ciydae ycnemniHoi HacTpoMky Ha cTpaHuile Status OyaeT BUIEH MOJyYEeHHBIN

[P-anpec, a Takke Macka IMOJICETH.
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S@ HG8245 Logout

HUAWEI m WAN LAN WLAN  Security Route ForwardRules  Network Application  Voice  SystemTools

WAN Information Status = WAN Information

On this page, you can query the connection status and line status of the WAN interface
DHCP Information WAN Name Status  IP Acquisition Mode IP Address SubnetMask VLAN/Priority MAC Address  Conn
3_VOIP_R_VID_50 Connecied  DHCP 1 EW 4C:B1:6C:DD:03:04 Always
Battery Information
1_INTERNET_R_VID_20 Connected PPPoE I -0/ 4C:B1:6C:DD:03:02 Alwayg

Puc. 3.12. Undopmarus o WAN noakIroueHHsIX.

6.2. Hacrpoiika SIP-monyns

Ha Bxianke Voice/Basic Configuration nactpouts Interface Basic Parameters:
* B none Primary Proxy Address Beeaure [P agpec, ykazaHHbIi ipenogaBaTeieM
* B nmone Signaling Port Beioepute VOIP_ R VID 50
* B none Media Port Beibepure VOIP R VID 50

» Haxxmure kHonky Apply

Vg,  HGB245 Logout
-
HUAWEI Status  WAN  LAN  WLAN Security  Route  Forward Rules  Network Application m System Tools

VolP Basic Configuration Vmce'ﬁmlPBa’siCE:miﬁgmahﬁn
VolP Advanced Configuration oot e Feasic Darametos

On this page, you can set the basic parameters for the voice interface.

Qutbound Proxy Address: | {IP or Domain)
Outbound Proxy Port: 'SBGD (1-65535)
Standby Outbound Proxy

{IP or Domain)
Address:
Standby Outbound Proxy Port: _5{360 (1-65535)
Primary Proxy Address: _ ({IF or Domain)
Primary Proxy Port: 5060 (1-65535)
Standby Proxy Address: i (IP or Domain)

Standby Proxy Port: _51360 {1-65535)

L S PR SEER

[3 VOIP_R_VID_50[=] (Seleci the name of the WAN that will carry the voice signaling
Signaling Port: :

messages. )

[3_VOIP_R_VID_50[=] (Select the name of the WAN that will carry the veice media. The media
Media Fort; %

port is same with signaling port when it is empiy.)
Region: [RU - Russia =]

Apply | Cancel

Puc. 3.13. Hactpoiika VoIP.
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= Ha s7o0ii ke Bkinagke HactpoiiTe User Basic Parameters

» Jlns noOapieHus TeaeOHHOTO0 HOMEpa HAKMHUTE KHOTIKY New

»  VYcranosure rasiouky Enable User

* B none Associated POTS — nomep nopra Ha ONT

* B none Register User Name BBegute HOMep TenedoHa, yKa3aHHBIH
IpenoaaBaTeaeM

= B nosie Password BBeauTe mapoiib, yKa3aHHbIA MPEINOaBaATEIIEM

* Haxxmure kHonky Apply

User Basic Parameters

On this page, you can set the basic parameiers for the voice users.

New Delete
Sequence URI Registes User Auth User Name Password femooaigy
Name POTS
1 - 78462509300 78462509900 S 2
2 B s 5 P 2
Enable Uszer: ]
URI: (LRI
Reagister User Name: 78462509900 (Telphone Mumber)
Associated POTS: 2 =]
Auth User Mame: 78462509900 (The length must be between 0-64.)
Password: sassassRRRRRRRe (The length must be between 0-64.)
Apply | Cancel

Puc. 3.14. Hactpoiika VoIP.

6.3. Hacrtpolite 1ONOJTHUTENbHBIE TAPAMETPHI

JlJisi HacTpOMKHM JIOMOJHUTEIBHBIX MapaMeTpPoB IeperauTe Ha BKIAIKy Voice:
VoIP Advanced Configuration. Hactpoiika nosist Profile Body MoxeT npon3BoauThcs
B COOTBETCTBMM ¢ TpeOOBaHUAMH TMpoBaiiiepa. B panHON pabore HacTpoilku

ocTaBIsAlOTCs 06e3 u3mMeHenus. Haxxmure kHonky Apply.

6.4. IIpoBepbTe peructpaiuio Ha Bkiagke Status > VolP Information
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[Ipu HOpmanbHOU peructpauuu User Status nomwkeH ObiTh cocTostHuu UP.
Cocrostnue nunun onpeneinsierca nojaeM Call Status. /[ nporpamMMHO# nepe3arpysku
ucnosib3yercs kHorka Restart VolP.

7. 3aBeplieHue U NOATBEP:KIEHNE HACTPOHKHU

Ilocne HAacTpOHMKHM CEpBUCOB mepeiauTe Ha BKIaAKy System Tools B myHKT
Configuration File n naxmure kHOnky Save and reboot B mpoTHUBHOM ciydae

HAaCTPOWKHU He COXPAHATCH.

&, HGs245
HUAWEI Status WAN LAN WLAN  Security Route  Forward Rules  Network Application  Voice m

Reboot ‘System Tools = Configuration File
Configuration File

You can click "Save Configuration” to save the current configuration to the flash memory.

HSIELREHID EeStarte c R You can click "Save and Rebooi” to save the current configuration to the flash memory and then reboot the device.
Firmware Upgrade

Save Configurati S d Reboot
Restore Default Configuration AV ONIGUIZAGN ave and Reboo

You can click "Downioad Configuration File” to back up the current configuration.

ONT Authentication
Download Configuration File
Time Setting
If wou enter the path of the configuration file and then click "Upload Cenfiguration File”, your home gateway will be updated
TR-DG9 : s -
with the saved configuration file.
Advanced Power Management

Modify Login Password Configuration File: Browse...  Upload Configuration File

Puc. 3.15. Coxpanenue KOHGUTYpaALIIH.

[locne mepesarpy3ku ONT wu HacTtpoilku Oynyt mnpumeHeHbl. CoXpaHHbIE
HACTPOMKH MOKHO COXpaHUTh B (haiisie Jisi UCIOJIb30BaHMsl B JaibHeen padore. s
storo Haxmure kHONKYy Download Configuration File u BbiOepute myTh 115
coxpaHeHus (aitnia koHpurypanuu. B nanpHeiimeM, coxpaHeHHbIE HACTPOUKH MOKHO
3arpy3uTh u3 (aiina, BeIOpaB (Qaiin uepes MeHro Browse u HaxkaB Ha kHomky Upload
Configuration File. J[;11 Bo3BpaTa K 3aBOJICKMM HACTPOMKAaM HCIIOIb3YETCS 3aKiaaKa

System Tools> Restore Default Configuration.
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&,  HGs245
HUAWE Status WAN LAN WLAN Security Route ForwardRules  Network Application  Voice m

Reboot System Tools > Restore Default Configuration
Configuration File
U)SB Backup Restore CFG On this page, you can restore the default configuration by clicking "Restore Default Configuration”.

Firmware Upgrade

Restore Default Configurati
Restore Default Configuration S0 DAL OGN0
Maintenance

L

8

ONT Authentication
Time Setting
TR-069

Advanced Power Management

Meodify Login Password

Puc.3.16. Bo3Bpar k 3aBojckum (default) HacTpoiikam.

8. IIpoBepka xoctyna K ycjayram

8.1. Ilogkmrouute TenedonHbl anmapar Kk HacTpoeHHOMY nopTy OLT Tell wiu Tel2
Y COBEPILIHUTE BbI30B Ha JaHHbIE HOMED.

8.2. Tloaxmrounte k mopram ONT LANI unu LAN2 natu-kop1 KOMIIbIOTEpA U
npoBephTe pabory MHTEpHET.

8.3. TMoaxmrounte npuctaBky STB k mopty LAN3 u npoBepbTe kKauecTBO yciayru [P-
TV.

8.4. OtuuTaiiTech IPeNoaBaTeIIO O BBIIIOJHECHHOM padoTe.
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Jlaboparopnasi pabora Ne4

HCCJIEJJOBAHUE TPA®UKA B TACCUBHOM ONITUYECKOM CETH

MEXAY OLT 1 ONT, MEXKY ONT

Heanb padorbl: uzydenue aktuBHoro odopynoBanusi ceteir PON (OLT, ONT),

OCHOB KOH(UTypupoBaHUs; UccieloBaHue (HU3UUECKOro U (YHKIMOHAIBHOTO YPOBHS
ceteit PON. Pa6ota ¢ u3mepurenbHbIM 000pyA0BAHUEM.

p—

IHoaroroBka Kk padore:
[Tpu moaroTOoBKE K paboTe MOJDKHBI OBITH N3YYCHBI:
Pexomenpanum ITU-T G.984 (GPON) IEEE 802.3ah (1G-EPON)

. IIpuHumne! opraauzaunu VLAN

[TpuHIMI pabOTH 1 OCHOBHBIE CETEBBIC XapaKTEPUCTUKH CTAHIIHOHHOTO
obopynoBanust OLT

[TpuHIMI pabOTH 1 OCHOBHBIC CETEBBIC XapaKTCPUCTUKHN HHIUBHUIYAIBHOTO
aboneHTcKkoro obopyaoBanus ONT

IHopsaok BbINOJIHEHUs J12a00PATOPHOI PadoThI
Yacts 1. UccnenoBanne ¢pusnueckoro ypous cereit PON

Ilar 1. IIposepka npouexypsl aktusanuu odopynoBanusa OLT u ONT

Onucanue: 1IpoBepka KOPPEKTHOCTHU MPOLIETYPHI 3aITyCKa CUCTEMBI.
ONT panxupoBan (onpeneneno paccrosiuue oT OLT no ONT).

&
A

Puc. 4.1. Cxema nabopaTopHO# yCTaHOBKH JUIsl IPOBEPKU aKTUBALUU (PETUCTPALIUN)
OLT u ONT.

cnnuTTep ~

7

®

Ycenosus JloibkHa OBITH OpraHW30BaHa CBSI3b B COOTBETCTBHHM TECTOBOM
IIPOBEICHNUSA KOH(uryparuei. B OLT  nmomxHbl  OBITH  HIPOIHUCAHBI
JKCIIEpUMEHTA unentudurkatopel ONT u ux cepuiinple Homepa. OTKIIOYUTH BCe

ONT

Onucanue 1. Hoaxmrounts ogurn ONT. IIpoBeputh, YTO OH paHKUPOBAH H
AKCIEPUMEHTA roToB K pabore.
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[Ipumeuanue

2. Ioaxnrounts no ovepeau octasimuecs ONT. IIpoBeputs, 4To OHU
PaH>XMPOBaHbI U TOTOBBI K padoTe.

Bce ONT nomkHbI ObITH paHKUPOBAHBI U TOTOBBI K padoTe.

IMar 2. MWccaenoBanne Bo3MOxkHOCTH cuHxponmzamuu ONT n

Onucanue: TecTupoBaHME

HCITIOJIB30BAHWHU PA3JIMYHBIX OJIMH OIITUYCCKOI'O BOJIOKHA.

OLT

ONT
\ :
Q

/7

ONT
7

cnnuTTep

OnTtnyeckon kabenb
X KM

OnTtuyeckon kabenb
Y KM

39

OLT.

Bo3MOkHOCTH cuHXpoHu3anuu ONT u OLT npwm

Puc. 4.2. Cxema 1abopatopHO# yCTAaHOBKH TSl CCJICIOBAHMS BO3MOYKHOCTH CHHXPOHU3AINHT

VYcnosusa
MPOBEICHUS
IKCIIEPUMEHTA

Hcnonszyemoe
obopynoBaHue

Ormrcanue

[Ipumeuanue

ONT u OLT.

JlomkHa MMEThCS BO3MOXKHOCTb M3MEHEHUS JUIMHBI ONTHYECKOIO
BOJIOKHA C IaroM 1 KM ¢ MakCUMaabHOU JUIMHOM Oosee 20 KM.
O6opynoBanue T0HKHO HAXOIUTHCA B pa004YeM COCTOSIHUH.
Onruuecknii kKabeip WIMHON 10 20 KM.
N3meputens onTHYECKOM MOITHOCTH
1. Tectrupyempie ONT nmomken ObiTh monkmouen k OLT Ha
paccrosaue oT 0 no 20 kM. IIpoBeputsb, yto obopynoBanue ONT
MOXKeT cuHXpoHu3upoBathcs ¢ OLT.
2. C noMouipl0 TEepMHHAJa YyOpaBieHus yctaHoBUTh Ha OLT
napameTrp paccrosinus g0 Ommxaiimero ONU B 3nauenue 10 kwm.
N3menuty nnouHy kabens TakuMm oOpa3oM, YTOOBI pa3HHIIA B
paccTosTHUU MeXAy OmmkamuMm U caMbiM fganbHuM ONU Oblna
6onee 20 kM. IIpoBeputb, uto obGopymoBanue ONT He Moxer
cunxpoHusuponatbes ¢ OLT.
Ob6opynoBanne ONT moxer cunxpoHusupoBaTbesi ¢ OLT, ecnu
paccTtosiHue Mexay OmmwkaimuMm U cambiM  ganbHUM ONT  He
npesbimaeT 20 kM.
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Ilar 3. UccnenoBanue Bo3moxHocTed perucrpauuu ONT

Onucanue: TectupoBanue Bo3MokHOcTU peructpaiun ONT npu  BrIIOYEHUU
AIEKTPOTTUTAHUS. TectupoBanue  Bo3MOHOCTH  peructpauu  ONT  npu
OTKJTFOYEHUHU/BKIIIOUEHUH ONTUYECKOTo kKabemns. Bnusaue Ha apyrue ONT nobaBieHus
HOBOro ONT.

cnnuTTep

| 2

ONT

<

Cumynstop Tpadduka J

=]

Puc. 4.3. Cxema 1abopaTopHOi yCTaHOBKH ISl ICCIIEIOBAHMS BO3MOXKHOCTEH perucTpanuu

ONT.
Ycinosus JlomkHa OBITh cO374aHAa  TECTOBas  TOIOJIOTHUS — CCTH.
MPOBEICHUS OO6opynoBanue N0HKHO HAXOJUTHCS B pab0vYeM COCTOSTHUHU
IKCTIEPUMEHTA
[Ipumensiemoe Cumynsatop Ttpaduka — mnporpammubiii naker Iperf (JPerf) —
o0opynoBaHue KpoccrutarhopMeHHasi KOHCOJIbHAsI KIIMEHT-CEPBEPHAs MporpaMmma —
reiepatop TCP u UDP tpaduka ans TecTUpoBaHUS NPONMYCKHON
CIIOCOOHOCTHU CeTH
Onucanue Yacrs 1:
AKCIEPUMEHTA 1. CoOpatb cxemy YCTaHOBKH, KaK [T0Ka3aHO Ha pUCYHKe 4.3.
2. TlogxmrouuTth Bce MopThl criutrepa oT ogHoro PON nopra OLT
Ha Bce ONT.

3. Bxumouuts nutanue Ha OLT.

4. Bxmrounts nutanue Ha ONT.

5. 3adukcupoBaTh BpeMs MEXKIy BKIIOUCHHEM SJICKTPOTUTAHUSI U
ycnemHou peructpamueit ONT.

6. BbikmouuTh U BHOBb BKIIOUUTH AnekTponutanue ONT u
3adukcupoBath BpeMsi ycnemHou peructpauun ONT.

Yacrp 2:

1. CoOpath cxeMy YCTaHOBKH, KaK IMOKa3aHO Ha pUCYHKe 4.3.

2. TlogxmouuTth Bce MoOpThl cruiutrepa oT ogHoro PON mopra OLT
Ha Bce ONU.

3. Bxumouuts nutanue Ha OLT.
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[Ipumeuanue

4. Bxmrounts nutanue Ha ONT.

5. Orcoenunuth BoOJIOKHO OT mnopra PON OLT u mnoBTopHO
MOACOEAUHUTD. 3aUKCUPOBATh BPEMsI  YCIIEUTHOM perucTpanuu Bcex
ONT.

6. OrcoenuHUTh BOJIOKHO OT moprta oaHoro ONT u mnoBTOpHO
MOJCOEANHUTD. 3aUKCUPOBAaTh BpPEMS YCHEIHOW PErucTpanuu
nanHoro ONT.

Yacrs 3:

1. CoOpath cxeMy yCTaHOBKH, KaK IMOKa3aHO Ha pUCYHKe 4.3.

2. TlogxmrouuTth Bce MOpPTHI criutrepa oT ogHoro PON mopra OLT
Ha Bce ONT.

3. Bxumouuts nutanue Ha OLT.

4. Tlopats nutanue Ha ONT.

5. Co3spatpe notok Tpaduxa k ONT ot cumynstopa Tpaduxka.

6. Ortxmounts nutanue Ha oaHoM ONT. BxitouuTh 3aHOBO U
IPOBEPUTh, YTO OOOpPYIOBaHUE YCHEIIHO 3aperucCTPUPOBAHO.
[IpoBepuTh BOZHUKHOBEHHE CITy4aeB NOTEPU MMAKETOB MH(OPMALUU B
npyrux ONT.

Yacrs 4:

1. CoOpath cxeMy yCTaHOBKH, KaK IMOKa3aHO Ha pUCYHKe 4.3.

2. TlogxmrouuTth Bce MopThl cruintrepa oT ogHoro PON nopra OLT
Ha Bce ONT.

3. Bxumouuts nutanue Ha OLT.

4. Tlopats nutanue Ha ONT.

5. Co3sparpe notok Tpaduxa k ONT ot cumynstopa Tpaduxka.

6. Orcoenunuth BoOJOKHO OT mnopra PON OLT u mnoBTopHO
noacoeuHuTh.  IlpoBepuTh, YTO  00OpyIOBaHHE  YCHEIIHO
3apeructpupoBaHo. [IpoBepuTh BO3HMKHOBEHHE CIIy4yaeB MOTEpU
nakeroB nHpopmauuu B 1pyrux ONT.

Yacte 1: Korga Bce moptsl crutrepa nojakitoueHsl Kk ONT, Bpems,
TpeOyeMoe Uil perucTpaluy IO0Cji€ BKIIOYEHHUS 3JIEKTPONUTAHUS
JOJKHO JiexaTh B mpezenax 3 muH. Korja k crimuTTepy MOAKIIOUEH
Tosibko oauH ONT, Bpems peructpanuu J0KHO JIEXKATh B Iepeenax
1 muH.

Yactp 2: Korga Bce nmoptsl crunrrepa nojakitoueHsl Kk ONT, Bpems,
TpeOyeMoe [Uis perucTpauu Iocjie MOBTOPHOIO IOJKIHOYECHUS
ONTUYECKOTIO BOJIOKHA [JOJDKHO JiexaTh B npenenax | muH. Korma k
CIUIUTTEpY MNOAKIo4YeH Tosibko oauH ONT, Bpems peructpanuu
JOJKHO JiexaTh B nepezenax 30 cek.

Yacty 3: Bausnusg Ha Tpaduk ot npyrux ONT okaspiBaThCcsi He
JIOJIKHO.

Yacts 4: Bnusuus Ha Tpaduk ot apyrux ONT oxasbiBaThcsi He
JIOJIKHO.
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Yacrtb 2. UccaenoBanue GyHKIHOHAJIBHBIX BO3MOKHOCTEH CETEBOro 000py/10BaAHHUS
PON

Ilar 1. HccaenoBanue opranmsamum VLAN (Virtual Local Area Network -
Jorudeckas («BUPTyaslbHAs») JIOKaJIbHAas KOMITBIOTEpHAS CETh).

Lens sxciepumenta a) HccnemoBanme Bo3MOKHOCTH opranusanuu VLAN Ha 0Oaze
MOPTOB;

0) UccnenoBanne Bo3moxxknoctu opranuzanuu VLAN Ha 6a3e MAC-

aJpecoB;
B) HccnenoBanue Bo3moknoctu opranmzaniuu VLAN na 6aze IP -
aJpecoB;
Onucanue TectupoBanue  BO3MOXHOCTH KOH(purypupoBanus VLAN s

kaxgoro ONT

cnnutTtep

Al S

<

Cumynsatop Tpadduka

Puc. 4.4. Cxema mabopatopHOi yCTaHOBKH JyTsl KicclieqoBanust opranu3anuu VLAN.

Ycenosus JloobkHa OBITH OpPraHW30BaHAa CBSA3b B COOTBETCTBUH CO
MPOBEICHUS cxemoii Ha puc. 4.4. O6opynoBaHuE TOJHKHO HAXOIUTHCSA B pabouem
AKCIEPUMEHTA COCTOSIHUU.

[Ipumensemoe Cumynsatop Tpaduka — nporpaMmmubiii nakeT Iperf (JPerf) —
o0opynoBaHue KpoccmiaTGOpMEeHHass KOHCOJIbHAs KJIMEHT-CEpBEpHas Iporpamma —

redepatop TCP u UDP Tpaduka isi TecTUpoBaHUS HPOIYCKHOM
CIIOCOOHOCTH CETH.

Onucanue a) CxondurypupoBarb Ha ONT1 u ONT2 onny VLAN u apyryio

IKCIIEPUMEHTA VLAN nHa ONT3 na 06aze moptoB. I[IpoBepuTh BO3MOXHOCTH
oOMeHa uH(popMmanuedt BHyTpu oaHoM VLAN u Mexay pasHbIMU
VLANS

6) CxoudurypupoBarb Ha ONT1 u ONT2 onny VLAN u apyryio
VLAN na ONT3 na 6aze MAC-agpecos. [IpoBepuTh BOZMOXHOCTb
oOMeHa BHyTpH o1HOM VLAN u mexay pazubimu VLAN;

B) CxondurypupoBarb Ha ONT1 u ONT2 onny VLAN u apyryio
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VLAN na ONT3 na 6aze [P-agpecoB. IIpoBepuTh BO3MOKHOCTH
oOMeHa BHYTpH oiHOM VLAN u mexnay pazubimu VLAN.

[Ipumeuanue OOmen Bo3MoxeH BHYTpu ojaHOH VLAN. OOGMeH HEBO3MOXEH

Mex 1y pazHbIMH VLAN.

43

Ilar 3. UccnenoBanue nponycKHoi cnoco0HocTH B KOHpurypauuu ¢ oxaum ONT.

OLT

OnTnyeckuin
aTTeHaTop

cnnunTtep

CumynaTop Tpadduka

=]

Puc. 4.5. Cxema 1abopatopHOi YCTAHOBKH ISl ICCIIEIOBAHMS TIPOITYCKHON CIIOCOOHOCTH CETH

VYcnosusa
MPOBEICHUS
IKCIIEPUMEHTA

[Ipumensemoe
obopynoBaHue

Ormrcanue
IKCIIEPUMEHTA

PesynbTaTh
IKCIIEPUMEHTA

PON B xondurypanuu c ogaum ONT.

JlomxkHa ObITH OpraHU30BaHa CBSI3b B COOTBETCTBUU CO CXEMOM J1ab0opaTopHOit
ycranoBku (puc. 4.5). OOopymoBaHHe [ODKHO HAaxXOJUThCS B pabodem
cocrosuu. K mopram OLT u ONT noskeH ObITh HMOJAKIIOYEH CUMYIISATOP
tpaduka. Hazwaumte mis manHoro ONT moodepenHo HIMPUHY TMOJIOCHI
MPOITYCKaHMS 10 MAaKCUMaJIbHOTO 3HAYEHUSI.

Amnanuzarop/cumynsatop Tpadpuka — nporpammubiii maketr Iperf (JPerf) —
KpoccmiaThopMeHHas KOHCOJIbHAsl ~KJIMEHT-CEpBEpHasl IMporpaMma —
reaepatop TCP wu UDP Tpaduka mns TecTUpOBaHMUS TPOIYCKHOMU
CIIOCOOHOCTHU CETH.

WuunuupoBarh mepenady IaKeTOB B HHUCXOIALUIEM U BOCXOMSILEM
HampaBJIEHUH B COOTBETCTBUM C obOecredeHHOW OLT mupuHOW MOJIOCHI
[IPOITYCKaHUs B T€YEHHE HECKOJIbKUX MUHYT. CHATH MOKa3aHUS C aHAIM3aTopa
Tpaduka 00 MCIOJIb3yeMOU MOJI0CE MPOIYCKaHUs ISl KaXKI0i 00ecredeHHO
MI0JIOCHI MPOIYCKAHUS U 3aMI0JHUTH CTOJIOLBI B IPUMEUAHUH.

Hcnonb3yemass BO BpeMsl TECTOB IIMPUHA IOJIOCHI IPOITYyCKaHUS
JOJKHA HaxOoJUThCsl B mpenenax +3% oT 00ecredeHHOW MIMPUHBI MOJIOCH
MPOITYCKaHUSI.

Pe3ynbrarel u3mMepeHuit He0OX0AMMO 3aHECTU B OTUETHYIO TaOJIUILY:

[Ipumeuanue

Hucxonsmee nanpasinenne OOecniedyeHHas Pesynbrar
nepeaaun (ot OLT k ONT)  mupuna MOJIOCHl  U3MEPEHUS
MIPOITYCKaHUS
IM
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Bocxondiiee HamnpasieHue
nepeaaun (ot ONT k OLT)

44

M
SM
10M
20M
50M
100M
200M
500M
1000M
IM

M
SM
10M
20M
50M
100M
200M
500M
1000M

Hlar 3. UcciienoBanue NponycKHOM COCOOHOCTH B KOH(PUTYPAIIUU C HECKOJIBKUMU

ONT.
Lenb HccnenoBanue mNpoIyCKHOM
AKCIIEPUMEHTA! HeckosbkuMu ONT.

CIOCOOHOCTH B KOH(UTypanuu C

Puc. 4.6. Cxema 1abopatopHO yCTAHOBKH TSI HCCIICIOBAHUSI TIPOITYCKHOM
ciocob6Hoctr cetd PON B koH(purypanuu ¢ Heckoiabkumu ONT.
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VYcnosusa
MIPOBEICHUS
JKCIIEPUMEHTA

[Ipumensemoe
obopynoBaHue

Ormrcanue
IKCIIEPUMEHTA

PesynbraTh
IKCIIEpUMEHTA

JloibkHa OBITH OpraHW30BaHa CBS3b B COOTBETCTBHHM CO CXEMOW
nmabopatopHoil ycraHoBku (puc. 4.6). OOopymoBaHHE JOJHKHO
HaxoauThcsi B pabouyem coctossHuu. K mopram OLT um 4-x ONT
JOJKEH ObITh MOJKIIOYEH cumynsartop Tpaduka. Hasnaunts B ODN
(onTHyecKoll pacrpeneauTeNbHON CETH) OOYEPETHO IUPHUHY MOJIOCHI
MIPOITYCKaHMS 10 MAaKCUMaJIbHOTO 3HAYEHUSI.

Amnanuzarop/cumynsatop tpaduka — nporpammubsiii akeT Iperf (JPerf)
— KpocciuiaTopMeHHasi KOHCOJIbHAsl KIMEHT-CepBEpHas mporpaMma —
reiepatop TCP u UDP tpaduka nias TecTUpOBaHUS NPOMYCKHOU
CIIOCOOHOCTH CETH.

1. MnunuupoBath nepenady MakeToB B HUCXOJSIEM HalpaBJIEHUU B
cootBeTcTBUU € oOecnieueHHON OLT mupuHO# moa0Ch MPOIycKaHus B
TE€YEHHE HECKOJbKUX MUHYT. CHSTh MOKa3aHUs ¢ aHanu3aTopa Tpaduka
00 HCIoNb3yeMON I0JI0CE MPOIYCKAHUs JUIsl Kaxa0l obOecrieueHHOH
10JIOCHI POIYCKaHUS.

2. NHuuuupoBaTh nepenady HakeToB B BOCXOJSIEM HANpaBICHUH B
cootBeTcTBUU € oOecnieueHHON OLT mupuHO# m0I0CH MPOIyCKaHUs B
TE€YeHHE HECKOJbKUX MUHYT. CHATH MOKa3aHUs ¢ aHanIMU3aTopa Tpaduka
00 HCIoNb3yeMON I0JI0CE MPOIYCKAHUs JUIsl Kaxa0l obOecrieueHHOH
I0JIOCHI MPOIYCKaHUS.

3. 3anoaHUTH CTOJIOLBI B IPUMEUAHUU.

Hcnonps3zyemass BO BpeMsl TECTOB MIMPUHA TIOJOCHI TPOIYCKAHHS
JOJKHA HaxoAuTbes B mpeaenax +3% oT o0ecrneyeHHOM IIMpHHBI
MIOJIOCHI TIPOTTYCKAHHUS.

Pe3ynbrarel u3mMepeHuit He0OX0AMMO 3aHECTU B OTUETHYIO TaOJIUILY:

[Ipumeuanue

Hucxopsee HanpaBineHue OOecrnieuenHass — Pesynbrar
nepeaaun (ot OLT k ONT) HIMPUHA U3MEpPEHUS
MIOJIOCHI
MIPOITYCKAHUS

IM (40NT)
2M (40NT)
5M (40NT)
10M (40NT)
20M (40NT)
50M( 4ONT)

100M (40NT)

200M (40NT)
500M (20NT)

Bocxopsmee HallpaBJICHUE IM (40NT)
nepeaaun (ot ONT k OLT) 2M (40NT)
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5M (40NT)
10M (40NT)
20M (40NT)
50M( 4ONT)
100M (40NT)
200M (40NT)
500M (20NT)

Ilar 4. MHccaegoBanue JHMHAMHYECKOr0 HA3HAYEHMS] IIMPHHBI IMOJOCHI
nponyckanus (DBA)

Lenb Uccnenoanue Bo3moxuocteir DBA (Dynamic Bandwidth Allocation —
SKCIEPUMEHTA TUHAMHAYECKOE Ha3HAYCHUE TTOJIOCHI TTPOIYCKAHMS)

CNHTTER

oLT

Cumynamop Tpad gk

Puc. 4.7. Cxema mabopatopHO yCTaHOBKH TSI HCCIICIOBAHUS TUHAMUYECKOTO
Ha3HAa4YeHUs MHUPUHBI oJockl nponyckanus (DBA).

VYcnosusa npoBeaeHus JloypkHa OBITH OpPraHM30BaHA CBSI3b B COOTBETCTBUU C TECTOBOM

JKCIIEpUMEHTA KoH(purypanueir. O60py0BaHUE JOKHO HAaXOIUTHCS B paboyem
cocrosHuu. K mopram OLT u ONT nomkeH ObITh MOJKIIOYEH
CUMYJISTOp Tpaduka.

[Ipumensiemoe Ananuzarop/cumynstop Tpaduka — mnporpammHbiid maker Iperf

000py/I0BaHNE (JPerf) — kpoccrmatdhopmeHHass KOHCOJIbHASI KIMEHT-CEpBEpHas
nporpamma — redepatop TCP u UDP tpaduka s rectupoBaHus
MIPOITYCKHOM CIIOCOOHOCTH CETH.

Onucanue 1. CxondurypupoBarb Ha OLT MakcUMaJIbHBIH U MUHUMAaJIbHBIN

JKCIIEpUMEHTA Tpaduk s kaxaoro ONT.
2. Coznmate Bocxomsamiuii Tpaduk oT Heckodbkux ONT ¢ oOmiei
nosocoil mpomyckanuss Hwxke 1,2 T'6ut/c. IlpoBeputs, uTO
MakcUManbHBIM Tpaguk orT kaxjgoro ONT Oonbiie, uem
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PesynbraTh
IKCIIEPUMEHTA

[Ipumeuanue

pa3pelieHHbId C TOMOIIBK) TPAHTOB, HO HM)XE MAaKCUMAJIbHOU
CKOH(UT'YpUPOBAHHON IIMPHUHBI MTOJIOCHI MPOIYCKAHUS.

3. Co3nats Bocxoasmuii Tpapuk ot Heckoiabkux ONT c¢ oOmieit
MOJIOCOU TIpomycKaHus, npeBblimatomen 1,2 ['out/c. [IpoBeputs,
9TO Tpadukx oT KaXJIOTO ONT OoJibIire, 4eMm
CKOH(UTYpUPOBAaHHBIM MUHUMAJIbHBIN TpauK.

MunumanibHas (TapaHTUpPOBAaHHAs) W MaKCUMAallbHAs IIMpPUHA
noJsiockl mpornyckanust as kaxaoro ONT coBMecTHMBI ¢ 3apaHee
CKOH(UTYpUPOBAHHOM MOJOCON MPOITYCKaHUSI.

MuHnumanbHas UprHa IOJIOCHI MIPOITyCKaHMs,
ckoH(urypupoBannas g1 ONT, sBusercs rapaHTUPOBAHHOU
LIIMPUHOMN TOJIOCHI MpOIycKaHusi. MakcuMasnpHas [KUPUHA M10JI0ChI
MPOIYCKaHUs SBJIIETCS MaKCUMaJIbHOM IOJIOCOHM MpOIyCcKaHMUs,
noctynHout gt ONT, korma wmMeercs HEKoTopas CBOOOHAs
IIMPUHA [0JIOCHI TPOIYCKAHUS, KOTOpask MOXET ObITh eMy
BbIJI€JIEHA JIONIOJIHUTEIBHO.

COILEPKAHUE OTYETA

OTuet no 1abopaTopHON paboOTe TOJIKEH COAEPKATh:
1. Cxemsbl uccnenyemsix koHpurypamuit cetu PON.
2. IlepeueHb HCMONB3YEMOTO B IKCIEPUMEHTaX OOOPYAOBAHMS C OCHOBHBIMU
XapaKTEPUCTUKAMMU.

3. TaOau1pl ¢ pe3ynbTaTaMy U3MEPEHU.

4, HOIIpO6HBIC BBIBOJBI 11O PE3YJIbTATAM KAXKIOT'0 IIara BbIIIOJIHCHUA pa6OTBI
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Jlaboparopuasi pabora NeS

N3MEPEHUE ITAPAMETPOB 3JIEMEHTOB PON B IPOXOAAIIIEM
CBETE. OITPEAEJEHUE NAPAMETPOB UCTOYHUKOB U3JIYYEHUA
OLT U ONT C IOMOIIBIO AHAJIM3ATOPA CIIEKTPA, USMEPUTEJIA

MOIIHOCTHU. USMEPEHUE ITAPAMETPOB CIIVIMTTEPA

Heab: nzydyenre 6a30BbIX METOJIOB MOMCKAa HEUCIPABHOCTEN B JIMHEHHOM TpaKTe
cetd PON. IlonmyueHre HaBBIKOB UCIIOJIb30BaHUS U3MEPUTEIBHOIO 000PYI0BAHUS.

Bgenenmue. IIpodJiembl, KoTopbie MOryT BO3HUKHYTH B PON ceTsix

e  VYpoBeHb ONITUYECKOI MOIIHOCTH OT OJTHOTO MU HeCKOIbkuX ONT He
COOTBETCTBYIOT IIEPBOHAYATILHOMY 3HAYEHUIO

e [lorepsi curnaJia (HeT MOITHOCTH)

e  VYBenuuenue konuuectBa omnbok (BER) unu yxyamienue curnana (Moxer
MIPOU30UTH U3-3a HEJOCTATOUYHOT'O YPOBHS MOIITHOCTH)

e [IpoGnemsl c annapaTHbIM oOecrieyeHueM akTUBHBIX KOMIOHEHTOB (ONT wim
OLT)

[TockonbKy OONBIIMHCTBO KOMIOHEHTOB ceTh PON sBIAIOTCS MAcCHUBHBIMU,
HauOoJsiee 4acTo MPOOJIEMbl BO3HUKAIOT MO MPUUYUHE 3A2pA3HEHUU, NOBPEHCOeHULl UTU
NJI0X020 NOOKNIOYEeHUs. KOHHEeKMOpo8, a makxdce o00pblo8 UlU MaKkpous2ubos
80IOKOHHO-ONMUYecko2o Kabens. B 3aBUCUMOCTH OT MecTa BO3HUKHOBEHHS 3TH
COOBITHS OKa3bIBAIOT BIMsHUE Ha oTAeNbHbIe, 1100 Ha Bce ONT B cetu. K mpumepy,
ecnu mnpoucxoaut oOpbiB B Kkabene wmexay OLT u mepBbIM  pa3BeTBUTENEM,
HEUCIIPaBHOCTH JieTKO uaeHtudunupyercs — Bce ONT B cetu mepectator padortatsh. B
clly4ae, €ClM BO3HUKaeT AedeKT (Makpous3rud, 3arpsA3HEHHBbIH KOHHEKTOp U T.J.) Ha
OJIHOM M3 YYaCTKOB Pa3BETBIICHHON ONTHUYECKOW CETH, UCIBITHIBATH MPOOJIEMBbI OYAYyT
tosibko Te ONT, KoTOpble pacmoyokeHbl 3a JeekTHbIM ydacTKkoM. B Takom ciiydae
UACHTU(PUIUPOBATh UCTOYHUK HEMCIIPABHOCTHU — ropas3ao 0oliee CiIoKHas 3ajaya.

3Has XapakTep MOBPEXACHHS, OOBIYHO MOXKHO CIPOTHO3MPOBATh €0 MPUYHHY,
HO He Bcerjga. Hampumep, ymMeHbIIEHHE YpOBHSI CHTHaja Ha IMPUEME MOXET ObITh
CBSI3aHO KaK C JIerpajiallieil jga3epa ONTUYECKOro nepeaaTyrka, Tak U ¢ mpodjaeMaMu B
JUHEHHOM TpakTe: M3rud Kabens WM Martdy-KopAa ¢ HEAOMYCTUMO MajbIM PaUyCOM,
M30bITOYHOE HATSDKEHHE BOJIOKOH B BO3AYIIHOM KaOene u T.m. [loatomy nis Havana
HY>KHO BOCIHIOJIb30BaThCsI BO3MOKHOCTSIMU cucTeMbl tuarHoctuk OLT. OLT no3BossieT
IIPOKOHTPOJIUPOBATh BBIXOJHOM YpPOBEHb JIA3€PHOTO HCTOYHUKA, €r0 TOK HAKA4YKH,
temrepaTtypy ©u ap. napamerpbl. Cuctema ynpasinenus OLT Ttaxxe cnocoOHa
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UACHTUPUIUPOBATh KaXIblM aboHeHTckud TepmuHad ONT u KOHTpoIupoBaTh €ro
paboToCIOCOOHOCTh B CETH. BBIABUB KOJIMYECTBO U MECTOHAXOXKJI€HHE HEPaOOTaIOUIUX
ONT, MOXHO ONEPATHBHO JIOKAJIW30BaTh MOBPEXKACHHBIM CcerMeHT ceTu. OnHako
Helb3sd 3a0bIBaTh, YTO OTKIIOYEHHBIM OT CETH NUTaHUS TepMHHAI OylIeT Tak ke
BOCIIpUHUMAThCs cuctemoit ynpasienus OLT nepaGortarommm, kak 1 ONT/ONU, He
paborarolue u3-3a 00pbIBa B CETH.

IHopsaok BbINOJHEHUs J12a00PATOPHOI PadoThI

Jran 1. HUcnoan3oBanue Mexanusma camoaumarHoctuku OLT (DDMI -
Digital Diagnostic Monitoring Interface).

e [Tloaxmrounts ONT k cetu PON

o [locne peructpaumu ONT mnpoBepUTh YpPOBEHb ONTHUYECKOW MOIIHOCTH,
npunumaemoit Ha SFP OLT or ONT. Jlngs »toro HEOOXOIUMO
Bocrionb3oBathes  GyHkuuedr RSSI (Received Signal Strength Indicator)

(puc.1)

LTP-8X# show interface ont 0 online

#+# Serial ONT ID GPON-PORT Status RSST [dBm] Version EquipmentID
1 ELTX5C00008C 0 OK =23.19 = e R B NTU-RG-1402G-W
2 ELTX1A00001A 0 OK -24.44 il 028 NTP-RG-1402G-W:rev.C

[ES R Y]

Puc.5.1. Ilpumep ucnonbzoBanusi RSSI na OLT.

e  BxecTu 10MOJHUTEIBHYIO KATYIIKY C ONTHYECKUM BOJIOKHOM (JJIMHOM 1 KM) B
nuHelHblld TpakT PON

e [IpomoaenupoBaTh BHOCUMBIE MOTEPH C MOMOIIIbIO aTTeHtoaTopa (5ab, 10 nb)

e  Ortxmounts ONT or nmuauu. M3MepuTh ypOBEHb NPUHUMAEMON ONTHYECKON
MOIIHOCTH

e IlomydeHHsble 3HaAYEHUS 3aHECTU B OTUYET

Jran 2. Ucnonb3oBaHue BU3YaJbHOro JokaTtopa aegpexros OTM-1-OM-650

BusyanbHblil okatop AeeKTOB — MCTOYHHMK CBETa Ha JJIMHE BOJHBI 650 HM,
TEHEPUPYIOIINN UMITYJIbCHO-MOAYJIUPOBAHHOE ONTHUYECKOE U3ITYyYEHUE C YAaCTOTOU 2 1’11
U TpEAHA3HAYCHHBIM [UJI BHU3YaJIbHOIO TECTUPOBAHUS LIEJIOCTHOCTH BOJIOKOHHBIX
CBETOBOJIOB, wuAeHTHGukanuu BC B kabeme, a Takke OOHapyX eHUS MECT
HenucnpaBHocTH BC. Uctounnk OTM-1-OM-650 MOKET NpUMEHATHCS TP MOHTAXE U
AKCILTyaTalliyd BOJOKOHHO-ONTUYECKUX JIMHUM CBA3M (puc. 5.2).
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o [IpoBEpUTH LENOCTHOCTh JUHEWHOro TpakTa Ha ywyactke or OLT nmo mepsoro
KacKaJa CININTTEPOB

o IIpoBEPUTH LEJIOCTHOCTh JIMHEMHOrO TpPAaKTa HAa YYacTKE MEXAY MEPBbIM U
BTOPBIM KacKaJOM CIUIUTTEPOB

o [IpoBEpPUTh LIEIOCTHOCTh JIMHEMHOTO TpakTa HAa YYaCTKE MEXKAY BTOPBIM

Kackagom crutrepoB 1 ONT

HpI/I YCIICHIHOM IIPOBCACHHUH I/IBMepeHI/Iﬁ Ha BBIXOAC IIPOBCPACMBIX YYACTKOM
MOZKHO 6YIICT BHU3YyaJIbHO Ha6JIIOI[aTB CBETOBOM CUTHAJI KpaCHOTO CBCTA

OTM-1

WCTOMHWK ONTHYECKOrD UENYYEHUA
1/1-OM-850

A Buumanme!
Naaepoe anyvenue!

Puc. 5.2. BHemnuii BuJ BU3yaiabHOro JIokaTopa Ae(eKTOB.

Jran 3. Hcnouab3oBanue ontuveckoro peduekromerpa (OTDR) s
o0Hapys;KeHHsl HeHCNpaBHOCTel JuHeilHoro Ttpakra cetu PON (onyuonanvno, npu
HAIUYUU COOMEEMCMEYIOWUX nPpudopos)

Haubonee nHdopMaTUBHBIM U MOTHO(DYHKIIMOHATBHBIM MPUOOPOM ISl TIOKMCKA
HEUCIIPaBHOCTEH B ONTUYECKOM JIMHEHHOM Tpakte siBisieTcs pedaexkromerp (OTDR —
Optical Time Domain Reflectometer — Ontuueckuii Pednekromerp Bo BpeMeHHOMN
obmactu) (puc. 5.3), T.K. pedaekTorpamMma SBISETCS IIOKa3aTeleM KadyecTBa
CTPOUTENBHO-MOHTAKHBIX PabOT M OTpakaeT Bce HEOOXOJUMBbIE ONTUYECKUE
XapakTepucTuku JuHuu. Kpome Toro, npu BO3HUKHOBEHHH HEMOJIAJIOK B CETU HAIMYUE
OMOPHBIX pedIeKTOrpaMM TO3BOJIIET OBICTPO OOHAPYXUTH MECTO U XapakTep
HEUCITPaBHOCTH IyTEM CPaBHEHUS OTMIOPHOU pedIIEKTOrpaMMBI C «aBapUHHOM».
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1310
1650

1625

UenTpanbHaAa CTAaHUWA OnNTHUYEeCHMA ABoOHEHTCKME
yaen y3nbl

Puc. 5.3. Ilonkmntouenue pedaekromerpa (OTDR).

OTBeTuM Ha HauOOJIee CYIMECTBEHHBIC BOMPOCHI, KOTOPHIC MOTYT BOSHHKHYTh MTPH
pabote ¢ OTDR B PON.

1)

2)

Mo:xHo Jin «apocBeTuTh» y4acTok cetd PON or OLT go ONT uneaukom?
Otger: na. IlpaBna ectb 0MH HI0AHC. MOKHO BBICTaBUTH Ha pediiekroMerpe
OONBIIYI0 IHUPUHY UMIyJbca (TEM CaMbIM, YBEIHYHUB €r0 JUHAMHYECKHUN
IUana3oH) U «IPOCBETUTH», T.€. MPO30OHAMpOBaTh y4dacTok cetu PON no
CaMOro KOHEYHOTO y371a, HO B 3TOM CJIy4ae MbI MOJTYYUM HEMH()OPMATUBHYIO
(«pazmbITytOo») peduiekrorpammy. [ coxpaHeHHs AeTalW3allMM I[IUPUHA
UMITyJIbca J0JKHa ObITh He Oojyee 30 HC, HO pedIEKTOMETPOB, CIIOCOOHBIX
MIPOCBETUTH BeCh ydacTok cetd PON mpu TakoM KOPOTKOM HMITYJIbCE Majio |
CTOAT OHU OYEeHb JOpOro (Kak yKe OTMedalioch paHee, HEeoO0XOIUMO
opueHtrpoBatbcs Ha OTDR ¢ nunamudeckum nuanazonom ~39..40 nb).

B kakom HamnpaB/ieHUM HY:KHO CHUMAaTh  peduiekTorpammy?
OtBet. HecMOTpst Ha KaXKyIIyIOCS OYEBHIHOCTH, CHUMATh pedIIeKTorpamMmy
ot OLT-a B ctopony ONT Henb3st. [Ipu sToM Ha npuéMmHUK pedriekTomeTpa
BEPHETCS OTPOMHOE KOJIMYECTBO OTPAXKEHHBIX CUTHAJIOB CO BCEX BETOK CETH —
aHAIM3UPOBATH Takyl pediieKTorpaMmy OyAeT MpakTUYeCKh HEBO3MOXKHO.
[TosToMy BapuaHT OCTa&TCSl TOJBKO OAWH — CHHMATh PEICKTOrpaMMy OT
abonenTckux y3m0B ONT mno wnampaBnenutro k OLT (puc. 5.4-5.5).
Taxxe odyeHb yIOOHO MOJKIIOYUTHCSA PedIEKTOMETPOM HEMOCPEICTBEHHO K
y4acTKy, Ha KoTopoM ¢ momomibio OLT uaeHTHGUIIMPOBAHO MOBPEXKICHUE.
Ho Ttakoe mnoakitodeHHME BO3MOXKHO TOJBKO B  paclpeieuTeNbHbIX
ycTporicTBax (mkadax, 00kcax), I/ie €CTh pa3beMHbIC MOIKIIOUCHUS
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3) Ha kakux [UIMHAX BOJH HYKHO CcHUMaTh peduiekTorpammy?
OtBet. Peduexrorpammy myudie aenarh Ha 3-ex qiuHax BojH (1310, 1550 u
1625 uMm). Jmuubel BoaH 1310 u 1550 HM MCTIONB3YIOTCSA MJI TOTO, YTOOBI
MOJIy4UTh 00JIe€ TOYHOE MPEJICTABICHUE O XapakTepe HEOTHOPOIHOCTH B
ONTHYECKOM BOJIOKHE (Hampumep, Ha JJuHE BOJHBI 1550 HM TIPOUCXOAUT
OOmbIIas TOTEepss MOIIHOCTH CUTHAJIa Ha MaKpOM3ruOax BOJIOKHA, YeM Ha
1310 aMm). [lnuna BosHBI 1625 HM MOXET HMCHOJIB30BAThCS (OMIIMOHAIBHO)
JUTSL CHATUSI peIICKTOrpaMM Ha dTare SKCIUTyaTallul CETH.

a000{ PENeKToMeTp NogknioyeH
€O CTOPOHbI abOHEHTa

Makponsrub,
BbI3bIBAKOLIMIA NOTEPK

Mecto pacrnonoxeHus
cnnutTepa 1x32

30004

. Makpouarub Ha cermenTe LlenTpansHblil yaen
-~ 3 \ B CTOPOHY LISHTPANLHOrO yana 1 obopyaoBaHme B Hem
0], 2 3
!
' \
10004 | 4
R A \

T
01 0.2 03 04 05 mi

OTDR Trace Display

Connector

Reflections

& at Connectors

lioss

End-to-End
Loss

i
\ : Distance'
. \
: Drop | Distribution Splitter Feeder - : ) — .
: ! 4" Central Office 0T
Customer : : ‘ |
i ! ! 1 (CO) f
Premises i !
Distribution ! : :::g ::
Fibre !
Splitter 1 =
FDH Feeder ! -'“.
: FDF
Fibre L-
Outside Plant R s =
[ Video
'l . Overlay
Trace K T (Optional)

Network

Puc. 5.5. B3aumocBs3b Mex 1y pedIeKTorpaMMoi, CHATONH CO CTOPOHBI aODOHEHTa
(ONT), u peasibHbIMHU yyacTKaMH apXUTeKTypsl cetu PON.
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*TlockonpKy JnaHHas JjabopaTopHas paboTa MOMKET MPOBOJUTHCS COBMECTHO
c mabopatopHoii padotoir No7 «lIpucoequnenue HoBoro aboHeHTa K ceth PONy,
OTMETUM CJIeyIOlllee: BaXKHONU MPOOIeMOil SABIISIETCS U3MEPEHUE MOIIHOCTH CHUTHAja C
ONT npu noAKIIOYEHUH HOBOI'O a0OHEHTA.

Ecnu nogkmounts k ONT u3Mepuresib MOIIHOCTH, TO OH HUYErO HE MOKAXKET,
T.K. ONT ne nepena€r curnan 6e3 paspemenuss OLT. Eciu usmepurens NoAKIIOUYUTE K
ONT uepe3 CIUIMTTEP, TO OH MOKAKET HEBEPHOE 3HAUCHHUE. DTO MPOUCXOAUT, MOTOMY
YTO OOBIYHBIN M3MEPUTENh BHIYUCIISET CPEIHEE 3HAUCHHE MOIITHOCTH 3a ONPeAeIEHHBIM
uHTepBasn BpeMeHd, a ONT Oonblryl0 4acTh BpPEMEHH «MOJYUT».  PemuTth 3Ty
npo0JieMy TO3BOJIUT CHEIUaTU3UpOBaHHbINA MpoxoaHot PON-Tectep. Ha nimuHe BOIHBI
1490 u 1550 HM oH paboTaeT Kak OOBIYHBIM HM3MEPHUTEIh MOIIHOCTH, HO Ha JIJIUHE
BoiHBI 1310 HM oOH paboTaeT B HMIYJIBLCHOM pEXHME, T.€. HU3MEPSET IUKOBYIO
aMIUTUTYly CUTHaja, YTO MO3BOJISIET KOPPEKTHO OINPENEATh MOLIHOCTh NEpeaaTyrKa
ONT Illpumeuanue: PON-uzmeputesb HEOOXOAUMO MOIKIIOYATh HEMOCPEICTBEHHO K
Boixony ONT; ecnu PON-usmeputenb BKIIOYUTH B CEpPEeIMHE JUHUU, TO Oyner
HEBO3MO>KHO OTCJIEAUTH MOITHOCTh CUTHAJIA OT KOHKpeTHOro TepmuHana ONT.

N3mepenne napameTpoB ciiiuTTepa

HBMCPCHI/IC BCIIMYMUHBLI 3aTyXdHUA HaA IMOPTaxX OINTHYCCKOI'O  CINIUTTCpPA

HEO0OXOMMO BBITIOIHATE B TOUKE A (BXOJl CIUIUTTEpa) U B TOUKe b (BBIXOIBI CILTUTTEPA)
(puc. 5.6).

PacnpegendrenkHLIH
Kpocc/CnnuTTepHL PazserBMTensHan
mychTa

L

Puc. 5.6. I/ISMCPCHI/IC napaMeTpoOB OIITHUYCCKOI'O CINIMTTCPA.
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IHopsinox npoBeneHUs1 U3MEPEHMN:

1. IlpoBecTn wu3MepeHUE OMOPHOrO 3HAYEHHS M OTKaIMOpoBaTh (B clilydae
HEOOXOIMMOCTH)  W3MEpPUTETh  MOIIHOCTH  COIVIACHO  PYKOBOJCTBY  TIO
JKCIUTyaTalliy CPEICTBA U3MEPEHUN.

2. lloakniouuTh UCTOYHUK HU3NyYeHHUs (WM ONTUYECKUU TecTep) B Touke A
(BXOAHOMY MOPTY CIUIMTTEpa), & HM3MEPUTENb ONTHYECKOW MOIIHOCTU (WK
AIpyroi ontuyeckuit recrep) — k Touke b (BerxogHomy nopty Nel crmutrepa).

3. 3meputh 3HaueHue 3aTyxanus Ha aiuHax BoyH 1310 u 1490 um. [lonyueHHbie

3HaueHus 3aHectd B crondubl 1310 m 14900 ans mopra Nel omruueckoro
CIUIMTTEpA.

4. TIoBTOpUTH U3MEPEHHUS W 3aHECTH JIAHHBIC B MPOTOKOJ JIJI BCEX OCTAIBHBIX
nopToB cruutTepa (2-8).

[TonydyeHHbIe 3HaUCHMSI 3aTyXaHHS HE JOJDKHBI TTPEBBIIIATH:
a) nisa crumarrepa 1:2 — 3,2 b ;

0) nns cruurrepa 1:4 — 7,6 1b ;

B) juts crututTepa 1:8 — 11,0 1b ;

r) nis cruarrepa 1:16 — 14,2 b

n) nis crumrrepa 1:32 — 17,0 nb ;

e) misa crumrrepa 1:64 — 21,0 nb.
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Jlaboparopuasi pabora Ne6

JUHEVHBIA TPAKT. KOHTPO.JIb IIEJOCTHOCTHU ONITUYECKHX
BOJIOKOH B BUIMMOM CBETE. UBMEPEHUE SQHEPTETUYECKOI'O
3AITACA

Leap padoThI: MONYyYEHUE HABBIKOB IpoOBeAcHUsA u3MepeHud B ceTsix PON.
3HAKOMCTBO C U3MEPUTEIbHBIM 000PYA0BAHUEM.

BBenenue. UcTounukm noreps B ceTax PON.

[lepeunciuM OCHOBHBIE HCTOYHHMKH TIOTEPh, HMCXOJs U3 apPXUTEKTYPHBIX
ocobenHocrei ceteit PON (puc. 1):

e Coenunenus OLT (ctaHunoHHbIN ydyacTok — CVY)

e WDM — ¢unbtp (npu opranuzanuu kadbenpHoro Tenesuaenus CaTV)

e OnTUYECKOE BOJIOKHO

e CoenuHEHUs CTPOUTENBHBIX JJIMH (JIMHEWHBIN pacipeeanTeNbHbIN Y4acTOK)

e Onruyeckue CIUTUTTepa — OCHOBHbIE HICTOYHUKHU MOTEPh

o Coenunenus ONT (aboHeHTCKHUI ydacToK — AY)

Cnnuttep
1:x
WDM
unsTp

ONT/AY

OLT/CY

Puc. 1. OcHOBHBIE HCTOYHUKH TIOTEPH B ceTsix PON.

N3mepurennHoe odopynoBanue nis cereit PON

Onmuueckuii uszmepumenv mowinocmu (Optical Power Meter — OPM) u
Cmabunuszuposannwiit ucmounuxk ceema (Stabilized Light Source — SLS) — camvbie
pacrpocTpaHEHHbIE U3MEPUTENIbHBIC MPUOOPHI, KOTOPBIE TOAXOAAT Kak st FTTX, Tak u
st PON cereit. IIpu Bei6ope SLS u OPM HyXHO 00patuth BHUMAaHHE, YTOObI OHU
«ymenu» paborarh Ha jymHaxX BoysH 1310, 1550 u 1625 uMm (omuuoHansHO). Taxoke
CTOUT yaocToBepuThes, 4o OPM cnoco6eH cTabuiibHO U3MEPSATh CUTHAI B IUAIa30HE -
40..20 nb (BepxHss TpaHUIA JAMANa3o0Ha OOYCJIOBJIEHA HEOOXOJUMOCTBIO H3MEPSTh
MomtHOCTh CATV curHaia Ha BBIXOJI€ YCWIMTEIS; HIDKHSS TpaHHUIA ONpeensercs,
ucxost U3 MomrHocTH jaszepa SLS (-7..-5 n1b) u makcumanbHoro 3atyxanusi B PON cetu

(~30 1B)).
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Ananuzamop 3amyxanusa (Optical Loss Test Set — OLTS). Ilpencrasnser coboi
KOMIUJIEKT, COCTOAIUNA M3 u3Mmepurens MomHoctd (OPM) u ucTrouHuka HU3IydeHUS
(SLS). boasmmucto OLTS mpencraBieHbl 0JHUM MpUOOpPOM, «Ha OOPTY» KOTOPOTO
€CTh U U3MEpUTEeNb, W H3JIy4yaTellb — JaHHBIM NOAXO0J KpaitHe 3¢hdeKTUBeH s
JIBYCTOPOHHErO0 TECTUPOBAHMS JIMHUU CBSI3M (IPU HAJIMYUMU TApbl TaKUX MPUOOPOB).
Kpowme Toro, coBpemennbie Moaenu OLTS cHaOkaroTcsi BU3yaJbHBIM /1e()eKTOCKONOM
(BOJIOKOHHBIM JIOKAaTOpOM JAe(deKTOB Ha JyMHe BOJHBI 650 HM) W MoAyJieMm s
u3Mmepenus ORL, uto yBennuuBaeT ux GyHKIMOHAIBHOCTb.

*Onmuueckuii pejpiekmomemp 60 epemennou oonracmu (Optical Time Domain
Reflectometer — OTDR). OnuH U3 caMbIX BOCTpEeOOBaHHBIX MPUOOPOB IS
JIUArHOCTUKU ceTeid. MIMest mocTynm K OJHOMY KOHILy BOJIOKHA, pe(JIeKTOMETp MOKET
MOCTPOUTHh TpaduK pacrpenesieHdss MOIIHOCTH CUTHaJlIa MO ONTHYECKOW JIMHUM —
pedaexrorpamMmy. AHanU3 peQIeKTOrpaMMBbl O3BOJIET ONMPEAEIUTh BCE HEOOXOAUMbIE
napameTpbl JUHUM (TIOTOHHBIE 3aTyXaHUs BOJIOKHA, MOTEPU MOIIHOCTU MEXIY y3JIaMu
CETH U BO3BPATHBIE MOTEPHU), & TAKKE OBICTPO U TOYHO JIOKATU30BATh OOPBIBBI U IPYTUE
ne(dEeKThl BOJIOKHA.

Opnoii u3 Baxkuenmux xapakrepuctuk OTDR sBnsiercst ounamuueckuii ouanazon
(u3mepsiercss B 1b). OH ompenensieT, HaCKOJIbKO MOXET OCJIa0HYyTh CUTHAJ K KOHILY
JUHUM, 4YTOOBI paccesHHe OT JTOr0 CHUTHajla ObUIO KOPPEKTHO JETEKTUPOBAHO
dboTorpuéMHUKOB peduiekTomeTpa. Eciu mnepen  HHCTAUIATOPOM CTOMT — 3ajiaya
MPOCBETUTh HEOOMbINION Yy4yacToKk cetu, To mnomowayr OTDR ¢ nuHamudeckum
nuarna3oHoM ~30 nb; ecnu ke Hago MpocBETUTH y4acTok ceth PON memmkom, ToO CTOUT
BbIOMpATh pedIEKTOMETP C TMHAMUYECKUM AuanazoHoM He meHee 35 nb (iryume 39..40
nb).

Taxxe OAHOW W3 Ba)XKHBIX XAPAKTEPUCTUK PEQIEKTOMETpa SBISIETCS WUPUHA
(OnumenvHocmy) 30HOUpPYIOWe2o umnyabca (MU3MEpSeTCs B HC), T.K. OHa OMpeiessieT
IpaHb MEXJIY TOYHOCTHIO M JAJBHOCTHIO M3MEPEHUU (IMHAMUYECKUM JHANa30HOM).
Yem Kopoue UMITYJIbC, TEM TOUHEE pediieKTorpaMma, HO TeM MEHbLIE TUHAMUYECKUN
nuana3zoH. Y Hao6opoT, yeM mupe UMITYJIbC, TeEM OO0JIblle TUHAMUYECKUNA Thara3oH, HO
TeM MeHble aeranu3anus pedaekrorpammbl. Xopommit OTDR moxer wuznydartsb
MMITYJIbChI IIMpUHOU 0T 5 110 20000 He.

Takum oOpa3zom, ecid Tepel HMHCTAUIITOPOM CTOUT  3ajaya  CHATH
pedaexkrorpaMMy ¢ HEOOJBIIOIO y4acTKa CeTH (Hampumep, MEKIy 2-Msl MaCCUBHBIMU
ONTUYECKUMH CIUTMTTEpaMu), TO CTOUT oOpamats BHuManue Ha OTDR ¢ MunnmanbHON
HIUPUHON uMIysibca ~5..10 HC s MaKCUMaJIbHOM JAeTanu3aluu pedaeKTorpaMMbl.
Ecnu >xe HeoOXOIHMMO CHSTh pedieKTorpaMMmy MeEXAY OKOHEUHBIMHU Y3JIaMU CETH
(mexty OLT u ONT), to ny>xen OTDR ¢ 6oipinM AMHAMUYECKUM JTHana3oHoM (> 35

nb).

H3mepumenu eo3épamuvix nomepv ORL. llpumenstorcs s HU3MEpPEHUs
MOJHBIX BO3BPATHBIX MOTEPh WM BO3BPATHBIX MOTEPh HA OTACIBHBIX IMACCHUBHBIX

56



57

aneMeHTax. JlaHHble NpUOOpPHI B BHUAE OTIAEIBHOIO YCTPOMCTBA MPAKTUYECKU HE
BBIITYCKAIOTCS — BMECTO 3TOro moxayiau usmepenuss ORL BcrpamBaroTcss BO MHOTHE
OLTS u OTDR. WM3ameputrens ORL mno mnpunmuny paboThl YeM-TO TIOXOX Ha
pedaeKkToMeTp, OJHAKO OH OIpEAeNsieT YPOBEHb BO3BPATHBIX IMOTEPh Oojee TOYHO.
OcHoBHOI xapaktepuctukoil mamepurenss ORL sBastorcs pabouunii nuamnason (nb).
HNuanazon ORL nns oObr4HBIX u3MepuTeneit coctamisier ~50 nb, 4To cOOTBETCTBYET
orpaxkenuto ot UPC konuekropa. Ecnu ke HeoOXoquMo H3MeEpsATh caMble ciiadble
orpaxéHuble curHaibl (0T APC xonHekTopoB), To auanazoH ORL nomkeH ObITh HE
Hxe 60 nb.

Cneyuanuzupoeannviii PON-mecmep. ManorabaputHblii py4yHOWl Tectep,
MOXOXKUM Ha OOBIYHBIM M3MEPUTENb ONTHYECKOW MOIIHOCTU. M3Mepenuss ypoBHS
ONTHUYECKON MOITHOCTH IMO3BOJIIOT omnpeaeanth padorocnocooHocts ONT, OLT,
a MHOT/Ia U ONIPEJEIUTh Y4aCTOK, I1€ MMPOU30IIO TOBPEKIECHUE BOJIOKHA.

Ocobennocts cereit PON B ToM, 4TO a0OHEHTCKUN TepMUHAT pabOTaeT TOIBKO
B TOM CJIy4ae, KOrJa OH MOJKIII0UeH K paboueid nuHuu. [loaromy u3mepeHus: MOIIHOCTH
MO>XHO TPOU3BOJUTH, TOJBKO BKJIIOYHMB MPUOOP «HA MPOXO» B pabOTAIOUIYIO JUHUIO.
Toraa xak OOBIYHBIA U3MEPUTETH MOUTHOCTH HE CMOXKET M3MEPUTh MOIIHOCTh CUTHAja
ot ONT.

PON-tecTep BK/IIOYaeTCs B pa3pbiB JUHUM B JIIOOOH TOYKE CETU M HU3MEpSET
MOIITHOCTh OJTHOBpEMEHHO Ha TpexX jrHax BojH: 1310 uMm, 1490 um u 1550 uMm (puc. 2).

OnTeecemn
pajseTeuTens

i @
i Ontwieckoe
BONOEHD

ONT

Puc. 2. Ucnons3oBanue PON-TecTepa
(u3mepenue co croponbl OLT Ha 1490 uM u 1550 uMm).

[Ipubop wumeer aBa mnopta c pazbeMamu Ttuna SC/PC niua MNOAKIIOYCHUS
CO CTOPOHBI CTAaHIIMM U CO CTOPOHBI a0OHEeHTa. 3aTyXaHue, BHOCHUMOE TECTEPOM
B JIMHUIO, 00bIYHO He mpebiaeT 1 n1b (makcumansno go 1,5 n1b), yto He Tak MHOTO
st aboHeHTcko nuHUU. Potomerekrop PON-TecTepa MMEET XOpOIIyI0 pa3Bs3Ky,
nopsanka 40 nb nns Bcex pabouMx IJUMH BOJH. DTO 3HAYUT, YTO, HApHUMEp, MpU
M3MEPEHUN CUTHaANa Ha JNIMHE BOJHBL 1490 HM, NOpPOXOIAIIME B TOM XK€ BOJIOKHE
curHanbl 1310 um u 1550 aM Oyayr  oTOUIABTPOBBIBATHCS,  T.€.  MONAAYT
Ha (oTo/IeTEeKTOP, yMeHbIIeHHbIe 110 ypoBHIO B 10000 pa3 (40 ab).
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[Tockonbky ob6opynoBanre PON ucmons3yeT NpUHIIMI BPEMEHHOTO pa3iesICHUs
kaHanoB (TDMA), To kaxnpii aboHeHtckuii TepmuHan ONT pabotaeT TOJBKO
B KOPOTKOM BpEMEHHOM HHTepBasie (Hanpumep, 1/64 nukna npu 64 abonentax PON).
[Toatomy PON-tectep omnpenenser He oOUIyI0 MOIIHOCTh B BOJIOKHE, a NUKOBOE
3HaueHue UMITYJbca Ha JiauHe BONHBI 1310 HM. DTO MO3BOJIAET MPABUIBHO ONPEIEIUTh
ypoBeHb curHaia, nepeaaBaemMoro ot ONT. Ilpu mnepemaue B ceTH CUTHAJIOB
kabenpHOro TB Ha anube BoiHBL 1550 HM ypOBEHb MOIIHOCTH OOBIYHO JOCTATOYHO
BbICOK (70 +20 nbM u BhIe). Hanmpumep, oObIYHBINA U3MEPUTENb MOIIHOCTH PACCUUTaH
Ha ypoBHH He Oosee +5 nbm. CrnenuanuzupoBanHbeiii PON-TecTep mo3BossieT u3MepsTh
curHaJel 10 +25 nbwm.

IHopsok npoBenenust padoThI
OcHOBHBIMH MU3MEPUTENIbHBIMU TTprOopamu B taboparopun PON siBnsitoTcs:

e Tecrep BonokoHHO-onTHYeckuii OTM-1, npegHa3HAuYEHHBIM JISI U3MEPEHUS
CpeHEN MOIIHOCTU HEMPEPHIBHOTO U MOAYIMPOBAHHOTO ONTUYECKOTO M3JIyYCHUS,
a TaKXKe OIpejeeHus 3aTyXaHus BOJOKOHHBIX cBeTOBO/I0B (BC). KoHCTpyKTHBHO
tectep «OTM-1» BBITIONHEH B BHUJAE ABYX MNPUOOPOB: M3MEPUTENS ONTUYECKOU
MOIITHOCTH M HMCTOYHMKA omnTudeckoro manydeHus (OPM u SLS — cwm. Beime).
HcTOYHMKHM ONTUYECKOTO W3JIYUYEHHUs Pa3IMYarOTCs B 3aBUCUMOCTH OT JTMHBI
BOJHBI W Tuna usaydeHus. Jns cereit PON mnpu HaIM4uu COOTBETCTBYIOLIUX
HCTOYHHUKOB MOKHO MCHOJb30BaTh JJIUHBI BOJIH 1310+£10, 1490+10 u 1550+10 um.
[Ipu BhIMONHEHUH PabOTHI Oy/ieM UCIONIb30BaTh JIMHBI BOJH 1310410 u 1550+10
HM

e  Busyaubnblii JokaTop AedexToB — ncTouHUK OTM-1-OM-650, renepupyromuii
MMITYJIbCHO-MOIYJIMPOBAHHOE ONTHYECKOE M3Iy4eHHE ¢ yacToTou 2 'l Ha nnuHe
BOJIHBI 650 HM BHAMMOIO M3JIY4YEeHHs M TNpeJHAa3HAUYCHHBIH I BHU3YaJbHOTO
TECTUPOBAHMSI LIEJTOCTHOCTH BOJIOKOHHBIX ¢BeTOBOJI0B (BC), nnentuduxanuu BC B
kabeie, a Takxke oOHapyxeHus MmecT HeucrnpaBHoctu BC.

Oran 1. Hoakaouyenne OTM-1 B kauectee OPM u SLS
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ODF

LeHnTpaneHan cCTaHUWA OnNTHUYECKMA ABOHEeHTCKME
yaen Y¥3nbl

Puc. 3. Ilonxarouenue SLS u OPM.

Ha nanHOM 3Tame Mbl MOYKEM HCCIIEIOBATH NOTEPH, BHOCHMMbIC ONTHYECKOM
pacnpenesiedHoii cerbio (ODN). J{s 3Toi 1€ Mbl MOKEM MOJAKIIOUUTHCS TPUOOPOM
OTM-1 kak Ha omTuyeckoM pacnpenenureasHoM kpocce (ODF), pacnonoxeHHOM
nocne OLT, tak u HenocpeacTBeHHO nepen ycrpoiictBom ONT.

IloTepn U3MepsAOTCA B ABYX HalpaBicHUAX. B CTOpOHY HHCXOASIIEr0 NMOTOKA
(OLT—ONT) nHa pguauHe BOJHBI 1550 HM; B CTOPOHY BOCXOASIIIET0 MOTOKA
(ONT—OLT) — na aiune BoJaHbI 1310 HMm.

Takum >xe 00pa3oM MOXHO HM3MEPUTh MOTEPU HA OTHCIbHBIX MaCCUBHBIX
AIEMEHTAaxX U COEMHEHUAX, IPEXK/IE BCETO HA NACCUBHOM ONTHUYECKOM CIUIUTTEPE.

Jdran 2. Iloakiawyenne OTM-1 B kavectBe OPM mnpu HCHOJIb30BaHMU
nepexarunka OLT Bmecto SLS.

ODF

LleHTpanbHaA CTaHUWA OnNTUYecKWiAd ABOHEHTCKME
vien Y 3nbl

Puc. 4. INoaxmouenue OPM npu ucnions3oBanuu nepeaarunka OLT Bmecto SLS.

B kpaiiHux cinyyasix, €Ciau y HHCTAJUISTOPA HET UCTOYHUKA CTAOMIIN3UPOBAHHOTO
uznydeHus (SLS), BMecTo Hero MoxHo ucnoiib3oBath nepenarauk OLT (SFP moaynb ¢
JUTMHOM BOJIHBI M3nyuenus 1490 um), uwiu nepeaaruuk TV tpancmutrepa (1550 um). B
ATOM cCiydae Wu3MepeHust OyayT MeHee TouHbiMu (£1 1b), T.k. mnepenaTyuku
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TEPMUHAJIBHOTO 000PYIOBaHUS SIBIISIOTCS HE MOCTOSHHBIMM MCTOYHUKAaMH cBeTa. [Ipu
TakoM cxeMe TepsieTcsl TMOKOCTh M3MEpPEHHUs, T.K. UCTOYHUK H3JIYyYCHHUS MPUBS3aH K
OJHOU TOYKE CETH.

Jrtan 3. MoaeanpoBaHue BHOCUMBbIX 0oTepb B ceTd PON

L4 Buecenue AOIIOJJHUTCIIBHBIX ITOTCPh C TIOMOIIBIO ATTCHIOATOPOB
L4 BcraBka JOIIOJJTHUTCIIBHBIX KATYIICK C ONITUYCCKHUM BOJIOKHOM
L4 BxroueHune/oTKIIIOUeHHE BTOPOT0 KaCKaaa CINIMTTCPOB

Bomnpocsr:

Ha kako# qyinHe BOJTHBI paboTaeT BU3YyalbHBIN JTOKATOp 1e(PeKTOB
HazoBute ocHOBHOE M3MeputesibHOe o0opyaoBanue st PON
[Tpunumn geiictBus cnennanuzupoBanHoro PON-Tectepa

Kakum oOpazom MOKHO cMOJIeTupoBaTh BHOCHMBIE 1ToTepu B PON
HazoBure ocHoBHBIE HCTOUHUKH NOTEPL B PON.

Nk L=
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