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BBenenue.

Bo BBeleHMM CTYAEHT JAOJKEH OTPa3UTh AKTYaJIbHOCTh MOCTPOCHHS CETH
HIMPOKOIoNocHOTo aboHeHTckoro gocryna (ILUITIA) B 3ananHOM MukpopaiioHe, 4To
TpeOyeT OT HEro HW3YUYEHUs] COCTOSIHHSI O MPEOCTABJISIEMBbIX YCIyrax CBSA3U U
OIICHKH TMEPCIEKTUB PAa3BUTHUSI C TOUKHU 3PEHUs] MOTPEOHOCTEH B MPENOCTABICHUU
yCIIyT MYJIbTU CEPBUCHBIX CETEH.

K npumepy, BBeieHHE MOKET OBITH TOCTPOEHO IO CIEIYIONIEMY MPUHIIUITY.

Oo0wmme cBeeHu.

B nacrtosiee BpeMst pa3BUTUs UGPOBBIX TEXHOJOTUNH M TOCTPOCHUS ceTei
NGN, rme ocHoBy mnpenoctaBienus yciuyr ompenernsitor cetu I/, oObemsl
nepeaaBacMoil MHPOpPMAIUA U KaueCTBO JIMHUM CBSI3M HE BCETJa COOTBETCTBYIOT
apyr apyry. OueHka ¢ 3TUX MO3ULHUN BO3MOXKHOCTEU MPOEKTUPOBAHUS MOCIETHUX
Ha ocHoBe TexHojoruii FTTX, PON mpencraBiasieTcss JOCTaTOYHO HHTEPECHOM
3aa4en.

N nanee cneayeT OIEHKA COCTOSHUS CTPYKTYPBI CBSI3U B 3aJlaHHOM
MUKpopaiioHe. {151 3Toro cieayet BoCoIb30BaThCs CBEICHUSIMU U3 UHTEPHETA.

XapakTepucTuKa MUKPOPAailOHA B COOTBETCTBHMH C BAPUAHTOM 3aJaHUS
Mo CJeYIIINM KPUTEePHUsIM:

- OPUEHTUPOBOYHOE KOJUYECTBO IOMOB B MUKPOPAMOHE;

- OPUEHTUPOBOYHOE KOJUYECTBO A0OHEHTOB B MUKPOPAMOHE;

- OIIEHKA MOTPEOHOCTEHN B yClIyrax CBs3u — TenedoHus, nepenaya JaHHbIX
(uaTepHeT), KaHanel TB, cetu mo crannapty Ethernet unu Fast Ethernet.

OTHU CBEJEHUS MO MHUKPOPAlOHY CTYJIEHT OIpPEIEIseT CAMOCTOSTEIbHO,
MCTOYHUKHU JIaHHBIX MOTYT OBITh CaMbIMU Pa3HOOOpPA3HBIMU OT BapUAHTOB
MPENO0IaraeMbIX CAMUM CTYJIEHTOM, JI0 TPEAJIOAKEHUN B UHTEPHET.

BHUMAHMUE! Yka3zanuss no ogopmiieHHIO, COAEP:KAHUI0O W BbIOOPY
BAPHAHTOB Pa3pa00TKM MOSICHUTEIbHOI 3alIUCKM /1151 KOHKPETHOT0 CTY/JAeHTa
npuBeaeHbl B «1. 3a1anue HA KypcoOBOe IPOEKTHPOBAHMEY.

1. 3apanue HA KYpCOBO€E NPOEKTHUPOBAHME.

VYKa3bIBalOTCA KOHKPETHBIE JAHHBIC JUISl BBIMOJHSIEMOIO MPOEKTA, BCE MYyHKTHI
JIOJDKHBI OBITH 3aITOJTHEHBI.

Pa3paboTtaTh TPOEKT CTPOUTENHCTBA JIUHEHHBIX coopyxenuit cetu IIIT B
COOTBETCTBUM C JaHHBIMHU NPUJIOKeHns 1.

HcxoaHble JaHHBIE.
Bapuant (YKa3bpIBaIOTCS JIBE MOCIIETHUE (PPl 3a4ETHOM KHUKKH).
Ha3BaHMe MUKPOPAMOHA. ...ttt ettt e e e e eeaaaaiiaeaeeeaeens
KOMHYECTBO HOMOB. ...ttt e et e e e e
Ko1n4ecTBO A00HEHTOB MO KAKIOMY JOMY ... ..uuttennnnteteeannnteeeeannnneeeeannnaeans

TeXHOTOTHS MOCTPOCHMST COTHueruueiesresssossssssssssssosssossssssssssssssssssssossssssse
B npoekTe 10/5KHBI ObITH PellieHb CJIeYI0IHe BOMPOCHI:

- BBINOJHCHA OIICHKA MAaKCUMAaJbHOM CKOPOCTH Iepefavyd IO MaruCTpaibHBIM
y4acTKaM CETH — pas3jei 2;



- MPOBEACH aHAJIM3 TEXHOJIOTUU TIOCTPOCHUS CeTH — pasfen 3 (aHaIu3upyeTcs
TOJILKO TEXHOJIOTHS, YKa3aHHAsl B HA3HAYCHHOM BapuaHte, cMm. [1.1);
- pa3zpaboTaHa CTpPYKTypa IIOCTPOEHHMS MAarucTpajbHbIX Y4YaCTKOB CETH B
COOTBETCTBHH C IMJIAHOM MUKpopaioHa (cm. I1.1) — paznen 4;
- IPOM3BEJICH BBHIOOP aKTHUBHOTO 000pya0Banus — pasaen 5 (cm. I1.3);
- pacueT OroJ)KeTa MarucTpajJbHbIX Y4aCTKOB CETH — pa3fen 0;
- pazpaboTaHa CTPYKTypa MOCTPOEHHsSI JOMOBOH pacnpenenurensHoit cetu ([IPC)
OJIHOTO U3 IOMOB MUKpOpaioHa (110 BEIOOPY CTyAeHTa) — pa3zien 7,
- IPOM3BEACH BHIOOP, 0OOCHOBAHUE U pacyeT MapaMeTpoB KaOEIbHOW CHUCTEMBI s
Pa3JIMYHBIX YYaCTKOB CETH, B YaCTHOCTH — paznen 8 (cm. I1.2):

e Tun 1 KonudectBo OB B marucrpansubix BOK;

e KOHCTpyKuus  MaructpaibHbix  BOK, ompenensiemMass  CocoOoM
CTPOUTENbCTBA;

e napameTpsl BeIOpaHHbIXx OB — notepu, qucnepcust Ha paboYnX JUIMHAX BOJIH;

e kabemu J[PC — onTtuueckue, MeTaJUIMYECKUE (E€CIU €CTh), HapameTpbl
METaUIMYECKUX  KaOened, UX  KOHCTPYKLHMs, TpauKd  YacCTOTHBIX
3aBUCUMOCTEH;

- 000CHOBaH CcIoco0 CTPOUTENLCTBA W MPEIIOKEHbl BapUaHThl MPOKIAIKU
Ka0enbHOM cUCTEMBI — pa3zen 9.

NunusunyanbHOE 3a1aHue

[IpoekT nomKeH OBbITh BBINOAHEH B BHUAE TMOSCHUTEIBLHON 3alUCKU C
IPUIOKEHUEM CIIETYIONIUX YEePTEIKEH:

- IUTaH MUKpOpaiioHa ¢ yKa3aHUEM MECTa PACIIONIOKEHHs TOJIOBHOW cTaHIMM (y371a
ces3u, OLT) w™ect ycraHoBku onrtudeckux y3moB (OY, cmiurepos),
pacnpenenutenbHbIX mKadoB (PL) u pacnpenenutensubix kopoook (PK);

- CXE€Ma MarucTpaJibHOW KaOeIbHOM CETH;

- cxema JIPC (BbIOpaHHOTO JI0Ma) C YKa3aHUEM MECT PACHOJIOKEHUS
pacnpenenutenbHBIX KopoOok (PK) u PIII;

- KOHCTpYKUUI KaOemnel, NCHOIb3yEMbIX Ha Pa3IMYHbIX YYACTKAX CETH;

- rpapuk mOTEpb I y4yacTKa MAarucTpaJbHOW CETH  MaKCHUMaJIbHOU
MPOTSAKEHHOCTH;

- rpaduk notepsb s yuactka JJPC onHoro noabesna.

KapTel MukpopailoHOB, a TakKe€ BapUaHT MHCIOJIb3YEMON TEXHOJIOTHUH,
npuBeAeHbl B mMpuiokeHuu 1. Bam BapuaHT omnpezelieH JABYMSI MOCJIeIHUMH
undpaMu cTyaeHYeCcKOro 0uiera (3a4eTHOM KHUWXKKHM). B cinydae ecnu cryaeHTty
HEJ0CTAaTOYHO JIaHHBIX JJIs pa3paboTKU MPOEKTa OH JOJKEH oOpaTUThbCA Ha CalT
AHAEKC - KAPTDBI, rae oH CMOXET HOJY4YUTh JOCTATOYHYIO ISl KypCOBOTO
MPOECKTUPOBAHUS HH(POPMAILIUIO.

BonokonHo-ontuueckuid kabeiab MW JApyrue KOMIIOHEHTHI KaOelbHOi
MOJICUCTEMBI CTYJEHT BbIOMpaeT nu0O0 u3 Tabnul NpuaoxKeHusa 2,  aubdo
CaMOCTOAITEJILHO B COOTBETCTBUM CO CIOCOOOM CTPOMUTENBCTBA, MPEMJIOKEHHOM B
npoekTe. B ciyyae eciu 3TH MapKy He yAOBJIETBOPSIOT [0 CBOMM XapaKTEPUCTUKAM
TpeOOBaHUSIM TPOCKTA, 1E€IeCO00pa3HO O3HAKOMHUTHCA C KaTajJoroM MPOAYKIIWH,
BBIITYCKAaE€MOU JAPYTUMH NMPOU3BOJUTENSIMU KaOeIbHOU MPOAYKIMH, cM. Taou. [1.2.3.




B mnosicHUTENpHOIN 3amucKe MpPOEKTa JOJKEH OBITh NOMEIIEH PHCYHOK
KOHCTPYKIMI HCIOJIb3YyeMBbIX Kadeseil M MpUBeEAeHA ero MoJIHAs MAPKHPOBKA.

B npunoxenun I1.2 Ttakxke mnpuBeAeH MOPSAOK MapKo-oOpa3zoBaHUs
ONTHYECKHUX Kabesel, KOTOPOro MpuAep>KUBAETCs OONBIIMHCTBO MPOU3BOJUTENEH U
CTYJIEHT JOJKEH YKa3aTh KOHKPETHYIO MapKy KaOeJs.

B xauecTBe npumepa B NMPHJIOKEHUH 3 NPUBEICHBI XapaKTEPUCTUKH OJTHOTO
13 BO3MOKHBIX BapMAHTOB BbIOOPA aKTUBHOTI'O 000PY/10BaHUSI.

2. OneHKa MAaKCHMMAJBbHOW CKOPOCTH IepeJayd MO0 MATHMCTPAJbHbIM
YYaCTKAM CeTH.
OneHka MakCHMaJIbHOM CKOPOCTH MEpPeNayd MO0 MarucTpajbHBIM ydacTKam

CETH, [OCTATOYHO CJIOXKHAs 3ajJada, TaK Kak IPEANoiaraeT ydeT BCEX WIH
OCHOBHBIX (DAKTOPOB, ONpPEAEISIEMbIX OTPEOHOCTIMH A0OHEHTOB B yCIIyTaxX CBS3H.
JUis ee HaIeXHOW OIEHKU JOKEH ObITh BBIMOJHEH MHOrO(QAKTOPHBIA aHaJIU3
CTPYKTYPBI CBSI3U, OJIHAKO B MHXKEHEPHBIX pacueTax OYeHb YacTO JOBOJBCTBYIOTCS
NpUOIMKEHHOW OLIEHKOW 3TOr0 MmapaMeTpa, YUUThIBas TOJIbKO OCHOBHBIE MOMEHTHI
(bopMHUpPOBaHUS CTPYKTYPBI CBSI3H.

B mpoekte mnpemmaraeTcsi y4UTHIBaTh CXEMY pacHpenesieHus IupOBbIX
MIOTOKOB MO OOBEKTaM, B CPEAHEM, COCTABJIEHHYI0 HAa OCHOBAHHWM CBEJICHUU I1O
KOJIMYECTBY a0OHEHTOB B 33JJaHHOM CETMEHTE CETH.

OO0beKkTHI (I0Ma, OpraHu3alMi U Tp. B 33aJlaHHOM MuUKpopaiione) — Hyy —
KOJINYECTBO A00HEHTOB HA 00beKTe (HE MyTaTh C YHUCIIOM JKUTEIICH):
Hp =ceevvennneee...a0.;
Hp,=....ccueeve....20.5 ¥ T. 1. IO KOJIUYECTBY OOBEKTOB.

CxopocTb 00MeHa B ceTH, KOTOpasi JIOJDKHA OBITh MPEIOCTaBICHA OJHOMY

aOoHEeHTY s monydeHuss ycayr Triple play, Mmoxer O6aTh ompeneneHa wu3
CIIETYIONTUX COOOpaKEHUH.

Texnuueckoe  obOecmedenus  3agaHHoro QoS  (oleHKa  KayecTBa
o0ClTy’KUBaHUSI) - 9TO B TMEPBYIO OUYEpPE/b pean3alus HEOOXOIUMOU TOJIOCHI
MPOMYCKaHUS CETH AOOHEHTCKOTO JI0CTYTIA.

be3ycioBHO, HaMOOMBITYIO JENTY B 3arpy3Ky IOJIOCHI MPOITYCKaHUS BHECET
Buseorpadux. C U3BECTHOW J0JIeM MPUOIMKEHUS MOXHO CUWUTATh, YTO CETOJIHSI
OJIMH KaHaJI TEJICBU3UMOHHOW TpaHCIAIMU win VoD TpeOyeT CKOpPOCTH Tepeaadu
nopsiika 8 Mo6ut/c. Cutyarus 3aMETHO YJIYUIIUTCS, KOTJa MepenieM Ha cTaHAaapT
MPEG-4, Ho B m0o60M cityyae NSl TOJYyYEeHUsS] Ka4eCTBEHHOTO M300pa)KeHUs s
BUJIeOTpaduKa HY>XKHO OyeT pe3epBUpPOBaTh Mopsiika 8 MOut/c Ha oauH 1UbPOBOIA
kaHan. Jlna mepemaun curHagoB HDTV ckopocTh B KkaHane J0JDKHA OBITh
yBeJIMYeHa Kak MUHUMYM 110 12 M6wut/c.

JpyruM pecypCOeMKUM MPHIOKEHUEM C TOYKH 3pEHHS] MPOMYCKHOU
CIIOCOOHOCTH a0OHEHTCKOTO KaHaJla SIBISICTCS UTPOBOM CepBHC. J[J1s1 MOTHOIIEHHOTO
MOTPY>KEHUSI B CETEBBIE UTPbI, OCOOCHHO B pOJIEBbIE, HEOOXOAMMA CKOPOCTh HE
Menee 4 MoOut/c. OcTanbHble NPWIOKEHUS HE CTOJIb «IPOKOPIUBBIY: JIs
tenepoHHOM  cBsizM  xBatuUT 64  KOWT/C, KAyeCTBEHHOE  paJuOBEIIaHUE



obecneunBaercsa 128 xbut/c, s «cephunra» B Uutepuere Bnoine goctatoyHo 10
— 15 M6wuT/c (XOTS MOKHO UMETh CKOPOCTh U OOJIBIIIE).

[lonyyaem, YTO MHUHUMAJIbHasi CKOPOCTb, MPEAOCTaBiIsieMas OJHOMY
a0OHEHTY, JOJDKHA ONpPEACNSITCS CYNepHo3UlMell CKOPOCTEH M0 KakJoW u3
MPEOCTaBISEMbIX YCIIYT.

Takum 006pa3om, OleHKa CKOPOCTH, MPEIOCTABISIEMON Kaxa0My aOOHEHTY B
CETH, MOXKET ObITh OTpeJieJICHa IO BHIPAXKEHUIO:

Vs a6 = (Nag X 0,064) X Yig + Vs pur X Yor + Vyorg + Ve 2.1

rje:

N,s — uuciio TJI® kananoB, mpegocraBisieMbix aboneHnty (1 — 3, mis opranu3anui
1o 10);

Yinp — YZAENBHAS HArpy3Ka, T.. CPeIHssA Harpyska, cozgaBacMas OJHUM a0OHEHTOM,
Y = 0,01 - 0,05 DOpum;

Vs uur — CKOPOCTB JOCTyIa aboHeHTa B uHTEpHET 10 — 50 Mbut/c (4em Oonbiie, TeM
JIOpOXKe);

Y - YIACTbHAS HArpy3ka, T.e. CpeIHss Harpyska, co3/iaBaeMasi OJJHUM a0OHEHTOM
Ha KaHaJl goctyrna uHTepHeT, Y, = 0,05 — 0,2, yuuTbiBaeT BO3MOXKHOE KOJIUYECTBO
a0OHEHTOB BBIXOJISIINX OJHOBPEMEHHO B MUHTEPHET U BPEMs MOJIb30BaHUS,

Vs1p — CyMMapHas CKOpOCTb Ul IperocTaBlieHHs ycinyr TB BemaHus, MOXKHO
OTIPENICIUTh U3 CIEIYIONUX COOOpaKEHU;

- Bce a0OHEHTHI MoNIb3yIoTca TB npueMHUKaMu 0JIHOBPEMEHHO;

- konmmyecTBO TB nmpuemHnKoB y aboHeHTa — Makc 3;

- KOJIMYECTBO OJTHOBPEMEHHO BKIIIOUCHHBIX KaHaioB —2 TV, 1 HDTV;

Takum oOpa3oMm, B TMPHUBEACHHOM BapuUaHTE CyMMapHasi CKOPOCTh
HeoOxoumas i mpocMmotpa TB nporpamm y ogHoro aboHeHnTta Oyje paBHa:

Vg = (2*8 + 1*12) = 28 (Mo6ur/c).

Vet — IOCTYN K JIOKAJIBHBIM pecypcaM, MHTEPAKTUBHbBIC UTPHI U MpP., CYMMapHYIO
MOTPEOHOCTh B CKOPOCTSAX HA OJHOr0 a0OHEHTAa MOXHO OLEHUTH B Mpenenax 2 — 5
Mo6urt/c.

B pesynbTare, k npumepy, B cermeHnTe ceTd Ha 500 aGOHEHTOB CyMMapHas
CKOpPOCTh OOMEHa B CETU COCTaBUT:

Va6 = (2%0,064)*0,03 + 20*0,1 + 28 + 3 =0,00384 + 2 + 28 + 3 = 34 Mour/c

Vscer = 34%500 = 17000 (MoOwut/c)

Takum oOpa3om, AJiS TNPETOCTABICHHUS OCHOBHBIX YCIyr aOOHEHTY CEeTH
MPOITYCKHAsI CIIOCOOHOCTh aOOHEHTCKOTO0 KaHalla JOJDKHA ObITh HEe MeHee 34
M6ut/c. B 3aBucuMOCTH OT TpeOoBaHUT aDOHEHTOB 3Ta CKOPOCTH B MPOSKTE MOXKET
OBITh yBETWYCHA, YTO MPUBEIACT K YBEIWYCHUIO CYMMAapHOW CKOPOCTH OOMEHa B
CETH.

Heo6xo1uMo OTMETUTh, YTO CyMMapHasi CKOpOCTb OYAET pacipeaeisiThCs 1Mo
MarucTpajibHbIM Y4acTKaM CETHU B 3aBUCHMOCTHU OT TEXHOJOTHH MOCTPOCHHUS CETH,
KOJIMYECTBA U MOTpeOHOCTEN aOOHEHTOB, 00CTYKUBAEMBIX ITUM YYACTKOM.



3. TexHoJ10TUM MOCTPOEHUSI CETH.

3.1. Texnonorus FTTC.

TexHoJIOTusl UPOKO MPUMEHSETCS JIs MOCTpOeHUs ceteil kabenpHoro TB
BEIIIaHUs M MPEJICTABIISACT U3 ce0sl TMOPUIHYIO ONTOo-KoakcuanbHyto ceth (HFC).

Cerp HFC — wuepapxuueckas cereBas KOHCTPYKIMSA. B cocTaB KaxIoro
TOJIOBHOTO y3J1a BXOSAT Mapbl BOJOKOHHO-ONTUYECKUX MPUEMHUKOB-TIEPEAATUHKOB,
MOJIKJIFOYEHHBIX BOJIOKOHHO-ONTHYECKUM KaleleM K yIaJeHHOMY ONTHYECKOMY
y31y. B onTuyeckoMm y3ie MOJyYEHHbIE HUCXOMASIINE ONTHYECKUE CHUTHAJIBI
peoOpa3yroTcs B JIEKTPUUYECKHE, a 3aTEM HAIPABJISIOTCS B MOAKIIOYEHHBIN K Y31y
KOAKCHAJIbHBI Ka0enb. AHAJOTWYHO, KOT/a ONTHYECKUU Y3ell TOoJydaeT dYepes
KOAKCHAIbHBIN Kabellb BOCXOIAIINE dICKTPUIECKUE CUTHANBI, OH TIPE0OPa30BHIBACT
UX B ONITHYECKHUE, a 3aTEM HAIPABIIAET B MMOJICOCAUHEHHBIA BOJIOKOHHO-ONITHYECKU
Ka0eJb.

Hexotopeie TpeOoBaHMs, KOTOpbIE TMO3BOJISIIOT CHPOEKTHUPOBATH CHCTEMY,
MPECTABIAIONIYI0 a0OHEHTaM KauyeCTBEHHBIM M Pa3HOOOpa3HbIi HAOOp CaMbIX
COBpEMEHHBIX ycnyr, HaunHag ¢ TJIO, Tpancnsauum TB-kaHanoB, «BHUIEO IO
3anpocy» U yciyramu Internet:

a) YPOBHHU CUTHAJIOB Ha JIt000W aO0OHEHTCKOUN PO3ETKE:

e MUHUMaNbHBIA ypoBeHb — 60 n1b MxB (57 n1b MkB nns cucrem ¢ pactpom

kaHajioB 8 MI'1 1 yacToTHBIM auanazoHoMm o 300 MI'n);

e MakcuManbHbli ypoBeHb — 80 n1b MkB (77 n1b MkB ansg cucreM ¢ umciom
kaHajoB 0ojee 20);

0) mepekoc B ypoBHAX curHaia TB-kaHagoB Ha 1F000# aO0OHEHTCKOM PO3ETKE:!

e B auamna3soHe 47-862 MI'1 ne 6onee 12 nb;

e B 000i nosioce mupuHoi 60 MI'1 He 6onee 6 ab;

® Ha coceIHMX KaHajax He 6onee 3 ab;

B) pa3Bsi3Ka MEXJy JIOOBIMU a00OHEHTCKUMHU BBIXOJAaMU CETH:

e J10bkHA OBITH HE MeHee 42 nb wim 36 n1b s cucrem ¢ pactpom 8 MI';

e OTHOIICHHWE CUTHA/IIyM Ha aboHeHTCKO# po3eTrke C/N — Tak Ha3bIBacMbIC
IIyMbI UHTpeccur (00YyCIOBICHBI KOJIMYECTBOM a0OHEHTOB MOJIKIIF0YaeMbIX K
OJIHOMY JOMOBOMY YCHIIUTEIIIO) IOKHO ObITh HE HIkE 43 1b;

® OTHOIIEHWE CUTHAJI/ITYyM KOMOMHAIIMOHHON 4acTOThl TpeThero nopsiaka CTB
(0OyclIOBIEHO  B3aUMOJACHCTBHEM  MEXAY HECYIIUMH  H300pakeHHs,
3BYKOBOT'O COIPOBOXJEHUS M IIBETOBOM MOJHECYIIEH) JOMKHO OBITH HE
MmeHee 54 nb;

® OTHOIIIEHWE CUTHAJI/TIOMeXa KOMOMHAIIMOHHBIX 9acTOT BToporo mnopsiaka CSO
(00yCIIOBIIEHO B3aMMOJIEHCTBUEM HECYIIMX YaCTOT MCIOJIb3YEMbIX KaHAJIOB)
IIOJDKHO OBITH HE MeHee 57 nb.

TunoBast ctpykrypa cetu mo texnonorusm FTTC, FTTB mpencraBinena Ha
puc.3.1.
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Puc.3.1. TunoBsie cTpyKTypbI HOCTpOCHHUS ceTe mo TexHomorusm FTTC, FTTB.



3.2. Texnonorus FTTB.

Apxurektypa FTTB nonyunna Haubosbliee pacnpocTpaHeHHUE, TaK Kak MpU
ctpoutenbcTBe ceret FTTx na 6aze Ethernet (ETTx) wacto 3T0 enuHCTBEHHAs
TEXHUYECKU BO3MOXHas cxema. Kpome 3Toro, B CTpyKType 3aTpaT Ha CO3JaHHUE
cetu ETTx paszauna mexay Bapuantamu FTTC u FTTB oTHOCUTEIRHO HEOOMBIIA,
IIpU 3TOM OIEpPallMOHHBIE pacxoApl npu HKkcrmuryataunn cetu FTTB Huke, a
MPOIYCKHAsT CMOCOOHOCTH BbIlie. Apxutrektypa FTTB nomuHupyer BO BHOBb
BO3BOJIMMBIX JIOMax M y KpPYIHBIX orepaTopoB cBs3zu, Ttorna kak FTTH Oyaer
BOCTpeOOBaHa TOIHKO B HOBOM MaJIOATAXXHOM CTPOMUTENBCTBE. B mepByro ouepenpb
3TO CBSI3aHO C CYILIECTBEHHO 0o0Jiee BBICOKOM CTOMMOCTBIO €€ pealu3aluu Io
cpaBHeHuio co croumocthio cetu FTTC/FTTB, orcyrcTBHeM mpenMyIiecTB B
II0JIOCE MPOITYCKaHUS IS TOJIb30BATEIIA.

I[Ton  Texnomormeit FTTB  moHMMaroT  OTHOCHUTENBHO  IIIYOOKOE
MPOHUKHOBEHUE ONTUKH JI0 abOHEHTa, T.e. pabory ontudeckoro yzna (OY) B
cpeadem Ha 100...250 aGoneHToB (Hampumep, 9...12-Tu sTaxkHbi 10M Ha 4...6
noabe3nos). [Ipu 3Tom nocie OY kackaJHO BKIIIOYAETCS OOBIYHO HE O0Jee 0JHOrO
KOaKCHaJIbHOro ycuautens (cM. puc.3.1).

Tomnosnoruss 1aHHOW CETH BO MHOIOM IOBTOPSIET THOPUIHYIO BOJOKOHHO-
KOAKCUAJIbHYIO CETh U TaK)K€ COCTOUT M3 y3Ja Mepelayd JaHHbIX, MarucTpajibHON
BOJIOKOHHO-onTHueckoi JmHuu cBsizu (BOJIC) u pacnpenenurensHOl  ceTH.
Otmuune FTTB cocrour numb B 3ameHe ontuyeckux y3ioB ['BKC Ha «y3ibl
BTOPOTO YPOBHS» (YCHJIMTEIbHBIE TTYHKTHI) U KaOEJsl pactpeeTuTeIbHBIX CETeH C
KOAaKCHaJbHOrO Kabenss Ha onTtudyeckuil. [onoBHast cTaHOMS MW JIOMOBas
pacrpefienuTenbHas CeTh HE TPEOYIOT HM3MEHEHUS MpU MOACPHU3ALMM, a s
MarucTpajiu MOXKET NOTPeOOBAThCS JUIIb YBEIMUYECHHUE YNCIA ONTHYECKUX BOJIOKOH.
Ucxons wu3 BeiueckazanHoro, B cerax FITB  Bo3pacraer  KOJIMYECTBO
MPOKJIAIBIBAEMOT0 ONTOBOJIOKHA M YCTAHABIMBAEMbBIX ONTHYECKUX IPUEMHUKOB.

Cerp FTTB, 3T0 ABe HaJOXKEHHBIE CETH: OJHA JJI1 YCIYyr aHAJIOrOBOIO
KaOeJIbHOTO TEJEBUICHHUSI, ApyTas — JUIsl yCJIyTH niepeadu JaHHbIX. OObeIUHIET UX
WCTOJIb30BaHUE PAa3JIMUYHBIX BOJOKOH B oaHMX M Tex ke OK Ha yuacTkax
MarucTpajid ¥ B paCHpElEIUTENbHbIX CETSIX Yy3J0B BTOporo ypoBHA. [lpu
ucnionib3oBanuu FTTB Bce o00opynoBanue CcTporo CHeruaiu3upoBaHoO: JHOO
nepenaya TB, nubo mnepemaya MaHHBIX, W TMPU BBIXOJE U3 CTPOS OIHOTO
o0opynoBaHus Apyras yciayra He CTpajiaeT.

[Ipu ucnionp3oBanum Bapuanta FTTB ontrnueckoe BOJIOKHO 3aBOJIUTCS B AOM,
KaK TpaBWJIO, HAa IOKOJBHBIM 3T WIM HAa uYepAak (4To 0oyiee SKOHOMUYECKH
sabdexTuBHO) U monkmrodaeTcs kK ycrpoiictBy ONU (Optical Network Unit). Ha
CTOPOHE oOmepaTopa CBA3M YCTAHABIMBACTCS TEPMUHAI onTthudeckor nuHuu OLT
(Optical Line Terminal). OLT sBnsierca primary YCTPOWCTBOM M OIpEIEINsET
napameTpbl oOMeHa Tpaduka (Hampumep, MHTEpBaIbl BPEMEHH MNpuUeMa/meperadn
curHana) ¢ aboneHrckumu ycrpoiictBamu ONU. JlanbHeiiniee pacrpeaeneHue ceTu
10 IOMY MPOUCXOJIUT 10 «BUTOU Mapey.

DTOT MOAXO0J 1eNeco00pa3Ho NMPHUMEHSTh B Clydae pa3BEPTHIBAHUS CETH B
MHOTOKBapTUPHBIX JoMaX U OM3HEC-IIEHTpaxX CPeaHEro Kiacca.



3.3. Texuonorus FTTH.

FTTH - (aurmn. Fiber to the Home- onTudeckoe BOJIOKHO 10 KBapTHPHI).
YuuteiBasg, 4YTO poccHiickue aOOHEHThl MPOKUBAIOT B  OCHOBHOM B
MHOrOKBapTUpHbIX aomax, FTTH o3nadaer, B ommuue or FTTB, noseacHue
ONTUYECKOr0 BOJIOKHA J0 KBaPTHUPbI aDOHEHTA.

CymectByer nBa tura opranusanuu FTTH cereii: Ha 6a3e Ethernet u Ha 6aze
PON.

Apxurtextypsl Ha 6a3e Ethernet (puc.3.2).

HeobxoaumocTh OBICTPOTO BBIBOJIA HA PHIHOK M CHIKEHHSI CTOMMOCTH IS
aOOHEHTOB TIPUBEIM K TOSBICHUIO CETEBOM apXWUTeKTyphl Ha 0asze Ethernet-
koMmmyTtaruu. [lepemada ganubix 1mo cetu Ethernet m Ethernet-kommyTtarus cramu
MPUHOCHUTH JI0XOJ] HAa PHIHKE KOPIOPATUBHBIX CETEH M MPHUBEIN K CHIDKCHUIO IIEH,
MOSIBJICHUIO 3aKOHYEHHBIX TTPOJIYKTOB M YCKOPEHUIO OCBOCHUSI HOBBIX MTPOIYKTOB. B
OCHOBE TMEpBbIX eBporelckux mnpoektoB cered Ethernet FTTH nexana
apXUTEKTypa, P KOTOPOH KOMMYTATOPbI, PACTION0KEHHBIE HA ITOKOJIBHBIX ATaXax
MHOTOKBapTHUPHBIX JIOMOB, ObLIM OOBEIMHEHBI B KOJbLO MO TexHonoruu Gigabit
Ethernet. Ota cTpykTypa obecreurBaia IPEeKPaCHYI0 YCTOMUUBOCTh K Pa3IUYHOTO
poJ/ia MOBPEXACHUSAM KaOess U Oblla BecbMa peHTa0eNbHOM, HO K €€ HeJoCTaTKaM
MO>XHO OBLIO OTHECTH pa3feJICHHE MOJIOCHl MPOITYCKaHUsS BHYTPU KaXKJIOTO KOJIbIla
noctyna (1 I['6ut/c), 4TO naBajio B TMEPCIEKTHBE CPABHUTEIBHO HEOOBIIYIO
MPOIMYCKHYIO CIOCOOHOCTh, @ TaKXE BBI3BIBAIIO TPYIHOCTH MACIITAOMPOBAHMS
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3arem HIMPOKOE nocrpoenust cetu FTTH.
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apxurektypa Ethernet Tumna «3Be3ga». Takas apxuTekTypa mpeanoiaraet Haaudue
BBIJICJICHHBIX ONTOBOJIOKOHHBIX JIMHUH (OOBIYHO OJTHOMOJOBBIX, OJTHOBOJIOKOHHBIX
nuHui ¢ nepemadeit naHHbix Ethernet mo texnomormu 100BX mmm 1000BX) ot



Ka)KJIOr0 KOHEYHOI'0 yCTPOMCTBa K TOouke npucyrcrBus (point of presence, POP),
r7ie MPOUCXOJIUT UX MOJKIIIOYEHUE K KOMMYTAaTopy. OKOHEYHbIE YCTPOUCTBA MOTYT
HaxOJUThCA B OTIEIBHBIX JKWIBIX JIOMax, KBapTHUpaxX WIM MHOTOKBAPTUPHBIX
JIOMax, Ha IOKOJBHBIX 3Ta)KaX KOTOPHIX PACHOJIararoTCss KOMMYTATOPbI, TOBOASIINE
JIMHUU 110 BCEM KBapTUPaM C MOMOIIbIO COOTBETCTBYIOIIEH TEXHOJIOTUU TIepeaauH.

3.4. Texuonorus PON.

VYmpomennas crpykrypa cetu PON mpencrasnena Ha puc.3.3. Ontudeckas
MoIHOCTh ¢ Beixoaa OLT B y3nmax cetu genurtcs (paBHOMEPHO WJIM HEPABHOMEPHO)
TakKiuM 00pa3oM, 4ToObl ypoBeHb curHaia Ha Bxoze Bcex ONT/ONU Obut npuMepHO
oIMHaKoB. B ciyuae, korjia ojiHa U3 JJIMH BOJH (yamie Bcero 1550 HM) BeiaenseTcs
BceM abOoHeHTaM IS Tepefadd  TeNeBU3MOHHOro curHama, Ha ATC
YCTAaHABJIMBACTCS  ONTHYSCKUH  MynbTHIUICKCOp WDM s oObenuHEHUs
nepeaBaeMbIX CUTHANIOB Ha JuHax BoiaH 1490 M (ronoc, manuwie) u 1550 HM
(Buneo). B oOpaTHOM HampaBieHUM CUTHAI (TOJOC, JaHHbIC) IEpeAacTCs Ha JJIMHE
BOJIHBI 1310 HM.

Takum oOpa3zoMm, ocHOBHas uaes TexHojgorun PON — ucnosnb3oBaHuE BCETO
oJlHOTO mpueMonepenawmero moayias B OLT gnsg nepemaum uHpopManuu
MHOecTBY aboHeHTCKUX ycTpoilcTB ONU/ONT u npuema nundopmanuu ot HUX.

Uuciio aOOHEHTCKHUX  Y3JIOB, TMOJKIIOYEHHBIX K OJHOMY IPUEMO-
nepenaromemy Moy OLT («mepeBy» PON), MoxeT ObITh HACTOJIBKO OOJIBIITUM,
HACKOJIBKO IO3BOJISIET OOJKET MOIIHOCTA M MaKCHMallbHas CKOPOCTh IMPUEMO-
nepenarooniei ammapatypel. Jis mepemaun motoka uHbopmaruu or OLT «
ONU/ONT — mpsiMoro (HHCXOJSIIEr0) NMOTOKA MCIOIb3yeTcs JUIMHA BOJHBI 1490
HM. [loTOKM JaHHBIX OT a0OHEHTCKUX Y3J0B B IEHTPAJbHBIA Yy3€ll, COBMECTHO
oOpasytomue oOpaTHBIA (BOCXOAIINI) MOTOK, IEPEIAOTCS Ha JiuHe BOHBI 1310
HM. [Ipsamoii MmOTOK Ha  ypOBHE  ONTUYECKUX  CHUTHAJIOB  SIBJISIETCS
mmpokoBemarenbHbM (Broadcasting). Kaxaeriit ONU/ONT, untas agpecHsie Mo,
BBIICNIAET M3 JTOr0 OOHIEr0 NOTOKAa MPEJHA3HAYEHHYIO TOJBKO €My YacThb
uHpopMaIuu.

C ToOukM 3peHHs MacIITaOUPyEMOCTH MO TIOJIOCE MPOIMYCKaHUS JaHHBIN
MOJAXO0/ YX€ IMOAPa3yMEBAaeT JOCTATOYHO BBICOKYIO TMOJOCY MPOIYCKaHUsS IS
abonentckoro TepmuHana ONU/ONT (mo 40 M6/c mHAMBUyaIbHOM TOJIOCHI TIPH
yctanoBke 10 64 ONU/ONT na «aepeBo» PON), HO mipu yBenWueHUHU 3ampoca Ha
MOJIOCY CO CTOPOHBI PECYPCOEMKHX YCIyT BO3MOXHO paclpe/ieICHUE MEHbBIIETO
konmdectBa ONU/ONT Ha omun mpuemonepenaroniuii mopt OLT, mo3poisroriee
BBIJICIUTh OOJBIIYI0 TMOJOCYy ISl Kaxaoro TepmuHana. C TOYKH 3pEHHs
MacIITadUPyEMOCTH MO yClIyraM JI0CTaTOYHO 3aMEHUTh JOMAIIHUH 103 JI0CTYIa,
€CJIM yX€ YCTAaHOBJICHHBI HE YJOBJIETBOPSIET BHOBb BO3HHUKAIOIIUM 3alpocam.
Nudpactpykrypras vacth — ONU/ONT wu onrtuyeckoe BOJOKHO — OCTaeTCs
HEU3MEHHOM.

Jlns peanuzanud JTAHHOTO peIIEHUsT B TOYKE MNPUCYTCTBUS (omeparopa,
MIPEOCTABIISIONIETO YCIYTH CBSI3U) YcTaHaBiauBaeTcs ooopynoBanre OLT, koTopoe
TEPMUHHUPYET  HHTEpP(PEHCHI PON u  obecrieunMBaeT  pacrpesecHue
M0JIb30BATEIBCKOTO TpaduKa MO YyCIyraM C IMOMOIIbI0 MAaCCUBHBIX ONTHYECKUX



paznenureneid — crumrrepoB 10 ONU/ONT. K ognomy mopty OLT BO3MOXHO
nojkioueHue 10 64/128 aboHeHTOB.
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Puc.3.3. Ynpomennas crpykrypa PON.

B Tabmume 3.1 mpuBeAcHBI OCHOBHBIC XapaKTEPUCTHUKH CYIICCTBYIOITUX
cranaaptoB PON.

Ta61n.3.1. OcHoBHBIE XapakTepucTuku ceteit PON

XapaKTepuCTUKA APON (BPON) EPON GPON
ITU-T SG15/ ITU-T SG15/
WHCTUTYTHI cTaHAApTU3ALNN / ATbSHCHI FSAN IEEE / EFMA FSAN
Jlata mpuHATHS cTaHAApTa oKT0pb 1998 utonb 2004 okTs10ps 2003
Crangapr ITU-T G.983.x | IEEE 802.3ah | ITU-T G.984.x
CkopocTs mepexas, 155/155 1244/155,622,1244
HpsMOIi/0GpaTHBIi moTOK, MGHT/C 622/155 1000/1000 2488/622,1244,
’ 622/622 2488
ba3oBsIii mpoToKOI ATM Ethernet SDH
JInHelHBIH KO NRZ 8B/10B NRZ
MakcuManbHbIi paiyc CeTH, KM 20 20 (>30) 20
MakcumanbHOE YnCciI0 a0OHEHTCKHUX 39 32 (64) 64 (128)
y3JI0B Ha OJTHO BOJIOKHO
[Tpunoxenus JI1o0bIe IP, nanuele JIro0ble
Koppekuus ommbox FEC MpeayCMOTpEHa HET HeoOxouma
JITUHBI BOJTH 1550/1310 1550/1310 1550/1310
PSIMOT0/00PaTHOTO TIOTOKOB, HM (1480/1310) (1310/1310) (1480/1310)




JnHamuyeckoe pacnpenesieHue moI0Chl €CTh [Tonnepxka €CTh

IP-pparmenTanus ecTb HET ecTb
udposanue [udposanue
3aruTa JaHHbIX OTKPBITHIMU HET OTKPBITBIMHA
KIII0YaMHU KIIIOYaMHU
PesepBupoBanue ecTb HET ecTb

OrueHKa MOIEP’KKU TOJIOCOBBIX
. BBICOKAs HU3Kas BBICOKasI
npunoxeruid 1 QoS

4. PazpaboTraHa CTPYKTypa MOCTPOEHHS MATrHUCTPAJbHBIX YYaCTKOB
CeTH.

TonpKO B Ka4e€CTBE IIpUMEPA.

B cooTBercTBUM € 3aJaHMEM NpPEIyCMATPUBAETCS OpraHU3alUs CETH I10
texHonoruu FTTB or y3ma arperaiiim K MNPOEKTUPYEMBIM JKHIIBIM JIOMaM,
CTPOUTENILCTBO KOTOPBIX Ipeanosaraercs no yi. Jlappuna. Bua paliona B TaHHBIN
MOMEHT TpeJicTaByieH Ha puc.4.1.
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Puc 4.1. r. [lerponaBnosck-Kamuatckuii, CeBepHblil paiioH.

Kunas 3actpoiika pailoHa CeBepHBIM TPEACTABICHA MNPAKTUYECKU
MOJIHOCTBIO KPYMHO-TIAHETBHBIM CTPOUTEIHLCTBOM Ha 0a3e Onok-cekimii cepun 138,
TUIIOBBIE MTPOEKTHI KOTOPhIX ObLIH pazpadoransl [{THUMIII sxunuma npu 'occtpoe
CCCP (r. MockBa) ¢ yueroM cedcMHYHOCTH 110 9 OastoB. [IpuBsi3Ka THUITOBBIX
MPOEKTOB K MECTHBIM YCIOBUSIM KOHKPETHOTO CTPOMTEILCTBA IMPOU3BOANIACH
MPOEKTHBIM UHCTUTYTOM «KaMuaTCKrpaKJaHIIpOEKT.

31aHUsT B OCHOBHOM 5-TH JTaXKHbI€, NPEACTABICHbI KaK OTACIbHBIMU
TUMOBBIMHU 1-2 MOABE3THBIMU OJIOK-CEKIIUAMH, TaK U UX KOMIIOHOBKOW B >KHJIbIC
JoMa ¢ 4UCiIoM moabe3oB 3 u Oonee. O6opynoBanue y3noB aocrymna (Y) (cm.



Tabm.4.1) pa3memaercas B HAacTeHHOM IKady pacmojaraeMoM Ha CBOOOTHBIX
IJIOMIAISIX TMOO OTJIETBHBIX BBIJICJICHHBIX MOMEIICHHUH B T.4. 3JIEKPOITUTOBBIX.

3arpy3ka CyHIECTBYIOIIMX CIa00TOUYHBIX CTOSIKOB B gomax nocturaer 90%,
MPOXOJUMOCTh KaHAJIOB OTPAHUYCHA, UX WCIIOJIB30BaHUE JIS LIEJeH CTPOUTENIbCTBA
HE TPEJOCTaBISETCS BO3MOXKHBIM. [IpoekToM mpeaycMmaTpuBaeTCs OpraHU3aIus
HOBBIX MEXITAXHBIX KaOCIbHBIX CTOSKOB B KaXKIOM IMOABE3JE OT MEPBOTO [0
MOCJIETHETO ATaXa.

Tabnumna 4.1.
NoNe Anpec pasmeienus Y]
yIMIa HOMeEp JI0OMa 10 CTPOUTEIILHOMY IUIaHy 3aCTPOMKU KBapTalia

1 4.1-4.3

2 1(125t.)
3 2 (12 91.)
4 9

5 8

6 12

7 3(125T1.)
8 7

190 Jlapuna g

11 1

12 2

13 3

14 11

15 10

16 13

17 6

MarucTpanbHbIii Y4aCTOK CETH SBJISCTCS OJHUM M3 OCHOBHBIX 3JIEMEHTOB
Bce onTuueckor cetu. Ot y3na arperanmuu (YA) nmo ys3noB goctyma (Y /),
o0OBeAMHEHHBIX B  onTudyeckue koibna  jgocrtyma (KJI), mpowmsBoautes
MarucTpaipHoe pacnpeneineaue OB. bBputo NpUHATO pelICHWE pa3JeiuTh
MaructpanpHyto cetb Ha 3 KJ[. Cxema mnpokiagku MarucTpajibHOrO Kadess
noKa3aHa Ha pucyHkax 4.2 - 4.4.
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Puc. 4.2. CxeMa pacnonoxenust onTuaeckoro konbia KJ[-24.
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Puc.4.3. Cxema pacnonoxkenus ontuaeckoro konbna KJI-25.
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Puc. 4.4. Cxema pacnonoxxenus ontuueckoro konbia K/I-26.

5. Bbi0op oGopynoBanus (mpumep).

5.1. OGopynoBaHue YPOBHS arperamum.

Pacmupenne cymectByronero y3na arperauu  OAO  «Poctenekomy
OCYILECTBIJISIETCS MYTEM YCTAHOBKM B CYLIECTBYIOIIMI TEIEKOMMYHUKAIIMOHHBIN
mkad B mpucmocobIeHHOM TIoMeteHnu 1o aapecy: T.IlerponaBiock-Kamuarckuid,
yin.Bonmbsckoro, 1.4/2 o0opynoBaHUST KOMMYTAIlMM W MapIIPyTU3AIWHA I1aKETOB
undopmarmu  tuma Quidway S5328C-E1-24S  (Bepcus IIO  VRP  5.30)
npousBojacTBa Huawei Technologies Co. o0mieit MOHTUPOBAaHHOW E€MKOCThIO 24
noptoB Gigabit Ethernet u 2 mopra 10 Gigabit Ethernet.

P T o I "l =

Puc.5.1.060pynoBanue Quidway S5328C-E1.

Huawei Technologies - mupoBoii muaep B 00JacTy pEIICHH TSl CETeH CBSI3U
CJIETyIOLIEr0 MOKOJICHHSI MO MOCTaBKAM TEJIEKOMMYHHUKAIIMOHHBIX CET€ HOBOIO
MOKOJICHHS, U B HACTOSILUNA MOMEHT o0ciyxuBaeT 45 u3 50 BeaylmUX MHUPOBBIX
OIIEepaTOPOB.

P PekTUBHAS MOJTEPIKKA YCIIYT.

VYerpoiictBa  cepunt S5300 moamep)KUBAIOT  pACHIMPEHHYIO  (QYHKIIHIO
BeIOOpouHOoTO QInQ. Vcrpoiictea S5300 mnonnepxkuBaroT ciexenue [IGMP,



IGMPv3, ¢unbrpauuto IGMP, Osictpeiii Bbixog IGMP u IGMP - mnpokcwu.
VYerpoiicta S5300 peanuzytot pyukiuo MCE.

Brbicokasi HA1eKHOCT.

Kpome tpagumonnsix nporokosioB STP, RSTP u MSTP, ycrpoiicta S5300
nojjaep>kuBaroT HoBewue TexHojoruu Ethernet, Bxmrouas Smart Link u RRPP,
BBITIOJTHSIOT 3AIIUTHOE MEPEKIIOUYECHUE KaHAJIOB C JJIMTEIbHOCTBIO B HECKOJBKUX
MuuMcekyHa.  Ycrporcrea  S5300 mopaepxkuBaroT  QyHkiuioo  BFD  wu
pacno3naBanue npotokosioB OSPF, IS-1S, VRRP u PIM B TeueHHne HECKOIBKUX
MUJUTUCEKYH]I, YTO MOBBIIIAET HAJIE)KHOCTh CETH.

VYerpoiictBa S5300 moaaep)XKuBarOT JiBa HMCTOYHHMKA JJICKTPONMUTAHUS B
peXKUME PE3EPBUPOBAHUSA, MEPEMEHHOTO U IOCTOSIHHOIO TOKA, KOTOPBIE MOTYT
paboTaTh OTHOBPEMEHHO.

YerpoiictBa S5300 pabortarot ¢ nporokoaom VRRP u moryt 06pa3oBbIBaThH
rpyniy pesepsupoBanus VRRP ¢ qpyrumu kommyTtaTtopamu 3 ypoBHs.

D¢ pexTuBHAA MoauTHKA Q0S M MeXaHU3M olecriedeHUs1 0€30MaACHOCTH

VYerpoiictBa S5300 MOryT OCYIIECTBIISITh KOMIUICKCHYIO KJIacCU(DUKAIIUIO
TpaduKa Ha OCHOBE Pa3IMYHBIX JaHHBIX, BKiItovas [P-ipuopuret, ToS, DSCP, tun
IP-iporokomna, Tun npotokona ICMP, unrepdeiic ucrounnka TCP, VLAN ID, tun
nporokona kaapa Ethernet u  CoS. VYcrpoiicta S5300 mnoamepxKuBaroT
nByxckopocTHyo ¢yHkuuio CAR ¢ TpExuBeTHOW HMHIUKAIMEl Ha OCHOBE ABYX
noTokoB. Kaxaplii wuHTEpdeiic mnomaepKuBaeT 8§ ouepeAeit C pa3IudHBIM
IIPUOPUTETOM M MHOXKECTBO AJITOPUTMOB aucrierdepusanuu, Bkiaodas WRR, DRR,
SP, WRR+SP u DRR+SP, koTopble B 3HAYNUTEIHHOW CTENEHH OOCCTICUMBAIOT
KaueCTBO MPEACTABICHUS YCIYT CETH, BKIIFOUasi TOJIOCOBBIX YCIYTH, BUIAEO YCIYTH U
YCIYTH M0 Niepeaade TaHHbIX.

YerpoiictBa cepun S5300 mopaepKUBaKOT paszidyHble (DYHKIIMU 3aIIUThI
MOJIB30BATENIbCKUX JaHHBbIX. YcTpoiicTBa S5300 orcnexuBaroT gaHusie 0 MAC u
IP-agpecax nonb3oBateneid, nanubsie apeHapl, VLAN ID, nanneie 00 nHTepdeicax
nyTéM co3AaHus U nojjaepkanus cBoHor Tabaunbsl DHCP-cnexenus. YcTpoiicTBa
S5300 mopamepkuBarOT CTporoe pacno3HaBaHue aaHHbix ARP. DOt0 mosBossier
3aiuTuTh naHHble ARP  ycrpoiicte S5300 oT mnonHOro 3aHATHS, KOTOpPOE
MPOMCXOJAUT TIPYM BBINOJHEHUU aTakd C TnojdeiabHbiMM naketamMu ARP. B
pe3ynbTare oOecrmedyuBaeTcs JoCcTynm K cetu MHTepHer s OOBIYHBIX
nosib3oBareneil. YcrpoiictBa S5300 noamep:KUBAlOT MNPOBEPKY HCTOYHUKA U
3amuty oT atak DoS ¢ ucnonb3zoBanuem nogaenbHbix MAC-anpecoB u [P-anpecos.

YcerporictBa S5300 OCYIIECTBISIOT MEHTPATU30BAHHYIO ayTCHTHU(DUKAIIIIO
MAC-anpecos, ayreatudukanuro 802.1X u pyakuuu NAC.

YerpoiictBa S5300 moanepKUBalOT yCTAHOBIECHUE JUMUTA PACIO3HABAHUS
ucrounukoB MAC-anpecoB Ha BEIOpaHHOM UHTEpdelice.

IIpocToTa pa3BepThIBAHUS U OTCYTCTBHE TEX00CTYyKUBAHUS

Verpoiictea S5300  oTiMuyaroTCs  NPOCTOTOM — KCIOJB30BaHUA U
pa3BéprhiBanua. OHU MOANEPKUBAIOT aBTOMATUYECKOE KOH(MUTypHUpOBaHUE,
¢yukuuto plug-and-play, aBromaruyeckoe, rpynnoBoe U yaal€HHOE OOHOBJICHUE,
YTO MO3BOJISIET 3HAYUTEIHHO CHU3UTH 3aTPaThl HA TEXOOCTYKUBAHHE.

Borarbie Bo3moxuHocT IPv6



YcrpotictBa S5300 mogmepxuBaroT nBoitHON crek [Pv4/IPv6, Tyanemn [Pv6
nosepx [Pv4 (Bkmiouas TyHHENW, KOHPUTYpHpyeMble BPYUYHYIO, TYHHEIH 6to4 u
tyHHenu ISATAP), a Takxke nepeaapecaiuio TPETHEr0 YPOBHS Ha CKOPOCTH JIMHUMU.
Yerporictea S5300 moaepKUBarOT MUPOKUH HAOOP MPOTOKOJIOB MAPUIPYTU3ALMH
IPv6, Bxmtouas RIPng u OSPFv3.

PoE

Kommyrtatopsr cepun S5300-PWR nognepxuBaroT texHonoruto PoE nmytém
WCIIOJIb30BaHUsl HCTOYHUKOB AJIEKTPONUTAHUS PA3JIMYHON MOIIHOCTH.

OTiim4Hast paclIMPSIEMOCTD

VYerpoiictea S5300  moamepxuBaOT  (QYHKIHMIO  WHTEIUIEKTYaJIbHOTO
oOBbeIMHEHUsI YCTPOHCTB B Tpynmy u ¢yHkuio plug-and-play. [locratouno
COCMHUTHh YCTPONCTBA MpU IOMOIIM Kabeineld W TpynmoBas cucrema Oyer
CKOH()UTypHUpOBaHA aBTOMATUYECKHU.

VYerpoiictBa S5300 nmoanepkuBaOT 00BEMHEHNHE B TPYNIY 10 9 yCTPOUCTB,
IIPU 3TOM MaKCHUMaJIbHAasl MPOIYCKHAsl CIOCOOHOCTh CTeKa cocTasisieT 48 1'out/c.

[TonHast cxeMa opraHu3alvy y3Jia arperalyy MpeicTaBlIeHa Ha pUCYHKe 5.2.
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Puc.5.2.Cxema opranuszaiuu y3jia arperaium.

5.2. O6opynoBaHue YPOBHA J0CTYMNA.
CrpoutensctBo 17-tu y3noB gpocryna (Y]l) ocyuiecTBisercss mnyTem
YCTaHOBKHM B NpoeKkTHpyemble 19” aHTHBaHAAJIbHBbIE TeJIeKOMMYHHKALMOHHbIE

mkadpr Tnma ME LSKMI15 npoussoacrtea OO0 «ITAYIP MHXMHUPUHI»
(puc.5.3) B BbIJICTICHHBIX TOMEIICHUSAX KUJIbIX 3JaHUH [0 aJpecaM, COrJIaCHO CXeMe



pacmpeneneHusl yKazaHHOTO HUXKe 00opyaoBanus. B mkady BO3MOXKEH MOHTax
cucTeM 000rpeBa U OXJIAXKACHHSI, KOHTPOJIS TOCTyIA (IaTYMK OTKPHIBAHUS IBEPEH U
TemriepaTypHbiii aatuuk). Kopryc mkada obecneunBaeT HaAEXKHYIO 3aUIUTy OT
HAHECCHMs TPEIHAMEPEHHBIX TMOBPEXKACHUN, OT BO3JCUCTBUSA HEOIArompUSTHBIX
YCIIOBUH OKPY’KaIOIIEH CPeIbl.

OcobenHocTy JaHHOTO mIKada:
- UIMEET LIeTbHOCBAPEHHYIO KOHCTPYKIIHIO;
- IBEpb yTOILJIEHA BOBHYTPb, YTO UCKIIIOYAET BO3MOKHOCTh CUJIIOBOTO OTKPBITHS;
- Ha JnBepu IKada YCTAaHOBIEH 3aMOK C TMIOBBIIIEHHOW CEKPETHOCTHIO, C
TPEXTOYCUHOH (hUKCAITUEH;
- KaOeJIbHBIC BBOJBI OCYIIECTBISIOTCS CBEPXY U CHU3Y IIKada;
- ¢ OOKOBBIX TaHesIeH caenana nepdopanus s eCTECTBEHHON BEHTUWISINY Kada;
- MPOUIN COCTOAT U3 OLIMHKOBAHHOI'O MeTajula U UMEIT [ -00pa3Hyto popmy;
- IMEETCSI BO3MOKHOCTh PETYJIMPOBAHUS MPoQuIIeit 1o TIIyOnHe;

THTRHT ALY

It

Puc.5.3.1Ika¢ ’
TEJICKOMMYHHUKAIIMOHHBIN
anTuBagnabHeIE ME LSKM15.

Ontuyeckue Kpoccehl.

Ontuueckuit  kpocc (Optical Distribution Frame, ODF, ontuueckoe
pacnpeeTuTENbHOE YCTPOMCTBO) HMCIONB3YETCs ISl paclpeiesieHHuss BOJIOKOHO-
ONTUYECKUX Kabened, TOABENCHHBIX Ha Y3€Jl CBSI3U, C MENbi0 00ecredeHHs
yIoOHOTO  crmoco0a  MOAKIIOYEHHUS  aKTHBHOTO  TEIEKOMMYHHKAIIMOHHOTO
000pyIOBaHUS M MTACCUBHBIX CUCTEM.

OnTrueckuid Kpocc JOHKEH 0071a1aTh CIeIyIOIIMMHA BO3MOXHOCTSMHU:

- B ODF pomxen obecnieunBaThCsi CBOOOAHBINA JOCTYH K JIOOOMY M3 ONTHYECKUX
MOPTOB U BO3MOKHOCTh OIEPATUBHOIO BHIIIOJHEHUS] KPOCCUPOBOYHBIX paldoT;

- IIpY BBOJIE B HKCILTyaTaII0 BO3MOKHOCTb [TO3TAITHOTO HapallBaHUE Kpocca,

- OpraHu3anus KOMMYTAIMOHHOTO TOJS JOJDKHA OO0ecleynBaTh BO3MOXKHOCTH
ONEpPaTHUBHOTO TMPOU3BOACTBA MOHTaXKa, HHCTAULIUI0 H KomMmyTtanuio OB,
MUHUMH3UPOBATH BO3MOKHOCTh MX TOBPEXKACHU;



- cuctema ykinaaku OB M maTy-KOpAOB JOJDKHA TapaHTUPOBATh COOJIIOJCHHE
TpeboBanmii kK reomeTpun u3ruda OB;

B kaxnpii TenekoMMyHUKalMOHHBIM 1mikad Tuma ME LSKMI15
yCTaHaBJIMBA€M TMaHEIM ONTUYECKHEe pachpeaenurenbHbie Tuna [1OP-19
npoussojctBa OO0 Hayuno-texuuueckuit nentp «ITUK» (puc.5.4).

Puc.5.4. Onrrueckuii kpoce [TOP-19.

[lanenu ontudeckue pacnpenenurenbHble  crarmoHapHeie  (ITOP-C)
npeIHa3HAYCHBI JJIs UCITOJIb30BAHUS B BOJJOKOHHO-ONITHYECKUX CUCTEMax Mepenadu
JAHHBIX TSI COSAMHEHUS OKOHIIOBAHHBIX MHOTOBOJIOKOHHBIX ONITHYECKUX Kabemeit
C MIOMOIIBI0 ONTHYECKUX IHYPOB. Y CTaHABIMBAIOTCS B 19" KOHCTPYKTHBHI.

O06opynoBaHne KOMMYTALMH.

Jliist mepexoja U3 MarucTpajlibHON CETU B PACIpeICIUTEIbHYI0 HCIIOIb3YeTCs
000OpyJI0OBaHME KOMMYTAallud. B JaHHOM TMPOEKTE WHCIOIb3yeM O000pyA0BaHHE
KoMMyTanuu naketoB mHpopmammm tuma Quidway S3328TP-SI mpousBoacTBa
Huawei Technologies Co. (puc. 5.5) o01ieit MOHTHPOBaHHON €eMKOCThIO 984 mopra
Fast Ethernet, cornacuo Tabauie 2.2. Ono umeer 24 untepdeiica 10/100Base-TX, 2
unrepdeiica Combo 1000Base-X SFP u 2 untepdeiica Combo (10/100/1000Base-T
uwiu  100/1000Base-X). VYcrpoiictBo S3328TP-SI/EI moxker pabGorath Kak OT
HUCTOYHHKA TICPEMEHHOT0, TaK M IMIOCTOSIHHOTO TOKA.

Puc.5.5 .O60opynoBanue Quidway S3328TP-SI.

dddexTHBHAA MOJIePKKa IIHPOKOI0 Ha0opa YCJIyT.
KommyTaTopsr S3300 mnoamep uBalOT pPACIIMPEHHBIM BBHIOOPOUHBIA MEXaHU3M
QIinQ, koTopkIit MOXxeT pabotaTh 0e3 3ansaTus pecypcoB ACL. Ycrpoiicta S3300
Moj/Iep>KUBaloT  mpeoOpasoBanue 3HadueHuss CoS BHyTrpenHeit VLAN B
aHajnoruunele 3HaueHus BHemHelr VLAN, a takke m3meHeHwe 3HaueHus CoS
BHemHerd VLAN.

KommyTtaTtopsr S3300 nmogaepskuBaroT 1000 rpymn mmpokoBenaHus u Habop
MPOTOKOJIOB, BKIIOYasi MpoTokoibl IGMP-cnexxenusi, mpoTokoisl (uabTparumy,
anroput™m Fast Leave u Proxy. YcrpoiictBa S3300 monmnepkuBaioT (HyHKIHUIO
TUPAXXUPOBAHUA MHOI0aJpecHbIX nakeroB B VLAN ¢ JIHMHEHHOW CKOpOCTHIO,
pPaBHOMEPHOE pacHpeie]IeHUe MHOT0aJpPEeCHON Harpy3ku CpeAu arperupoBaHHBIX
UHTEPPEHCOB M YOPaBISIEMYI0 MHOTOQJPECHYI Iepenady, 4YTO IO3BOJISIET
npenocrasiaTh yeiayru [IPTV u cepBuchl MHOroaapecHOU nepenayu.



3a cuér ¢Pynkmuun MCE (MuoxecTBeHHOE 00OpyIOBaHWE 3aKa34yHKa)
ycTrporictBo S3300 peanusyer m3onsuuto nois3oBareneid VLAN Ha 0aze ogHOTro
yCcTpoiicTBa, oOecrnieunBaeT 0O€30MaCHOCTh M MO3BOJSET CHU3UTH 3aTpaThl
I10J1b30BAaTEIIEH.

I'moxkast momuTuka QoS U MexaHU3M 0€30MaACHOCTH.

KommytaToper S3300 MoryT ocymiecTBisATh Kiaccudukainuioo Tpaduka Ha
OCHOBE pa3IMYHBIX JaHHBIX, BKitoyas [P- mpuopurer, tun IP-mporokomna, Tun
nporokona ICMP, unrepdeiic ucrounuka TCP, VLAN, tun mnporokona kaapa
Ethernet u CoS. KommyTaTtops! cepuu S3300 noaaepxuBaroT pa3inyHbie QyHKIIHH
0€30MacCHOCTH U 3alIUThI MOJb30BATEIbCKUX TAHHBIX.

Kommyrtatoper S3300 otcnexuBaor ganHele o MAC wu [P-ampecax
noyib3oBaTene, gaHHeie apeHabl, VLAN ID, manueie 00 wuHTepdeiicax myTém
co3naHus W mnojaepxkanus cBogHoil Tabmuusl DHCP-cnexenus. IlogoOGHBIM
oOpazoMm pemaercs mnpobsnema pacnpenenenus [P-aapecoB u uHTepdeiicoB
nonb3oBaresnst DHCP.

KommyTtaroper S3300 noanepkuBarOT CTPOroe pacrno3HaBaHue AaHHbIXx ARP.
Ot10 mnoszBonser 3amuTuTh AaHHble ARP ycrtpoiictB S3300 OT MOIHOrO 3aHATHA,
KOTOpPOE€ MPOUCXOAUT MPHU BBIIIOJHEHUHU aTaku ¢ nojajaeibHbiMu ARP makeramu. B
pesynbTare obecrneunBaeTcss NOCTyn K MHTepHET aiisi OOBIYHBIX IOJIb30BaTENEH.
VYerpoiictBa S3300 moaaep:kUBarOT MPOBEPKY MCTOYHMKA M 3alUTy OT arak DoS
nipu nomoinu noaaenbubix MAC u IP-agpecos.

KommyTtaTopsr S3300 nmomaepkxuBaroT MEHTPATU30BAHHYIO ayTeHTU(DUKAIIIIO
MAC-anpecoB, ayrentudukamuio 802.1X wu ¢ynknun NAC; momnepxkuBaeTcs
CTaTHYECKOE ¥ JUHAMHYECKOE YBS3bIBAHWE JJIEMEHTOB  WACHTHU(UKAINH
MOJIb30BaTeNe, BKIouUas y4€THyto 3amuck, [P-agpec, MAC-ampec, VLAN ID,
HOMEp uHTepdelica M KIUEHTAa B IENAX 3alllUThl OT BUPYCOB; peaU3yeTCs
JIMHAMUYECKAs TMOJb30BATENbCKAs MOJUTHKA, BKItOYasd MoauTuky VLAN, QoS u
ACL.

Kommyrtatoper S3300 nmoanepXKMBarOT JMMHUT PACIIO3HABAHHUS HMCTOYHHKA
MAC-anpecoB Ha BeIOpaHHOM uHTepdeiice. Takum obOpaszoMm, ycrpoiictBa S3300
o0ecrneurBarOT 3alIUTy TMOJIB30BATENIEH OT aTak MpU MOMOIIM MojaeabHbIX MAC-
aZpecoB, a TAKK€ OT JIABUHHON MapuIpyTHU3alWH, KOTOpas MPOUCXOIUT, €CIU
nosib3oBarelnb He noiydaeT MAC-aapec u3 Tabiauiel MAC-aapecos.

IIunpoxkue Bo3mo:xkHocTu IPv6

YcrpotictBa S3300 mogmepxuBatoT nBoitHON crek [Pv4/IPv6, Tyanemn [Pv6
noBepx [Pv4 (Bxirouas TyHHENIW, KOHPUTYpUPYEMbIE BPYYHYIO, TYHHETU 6to4 u
tyHHenu ISATAP), a Takxke nepeagpecanuio TPETHETO0 YPOBHS Ha CKOPOCTH JTUHUMU.
VYerpoiictea  S3300 moryt mnpumensiteess B cetsax  [Pv4, cersx IPv6 wu
KOMOuHUpoBaHHBIX ceTsix I[Pv4 u IPv6. ['mOkue pexumbl OpraHu3anuu CeTH
MTO3BOJIAIOT OCYIIECTBIATH nepexon ot cetu [Pv4 x IPv6.

Bo3moxknoctu PoE

KommyTtaropsl cepun S3300-PWR niognepxuBatoT TexHosioruto PoE nmytém
KOH(DUTypUpPOBAHUS HCTOYHHUKOB DJJIEKTPOMUTAHUS PA3IUYHOM MOIIHOCTH. ITO
o3Hayaer, 4ro ycrporcrBa S3300 wmoryT obecrneunBaTh ycrpoiictBa PD
(PHEpro3aBUCHUMBIE YCTPOMCTBA) aneKkTponuTanueM 3a cueét ¢yHkuuu PoE. Tlpu



stoM Hamnpsbkenue -48 B DC npenaércs no Buroi nape (Hamnpumep, IP-renedon u
WLAN, AP, ycrpoiicTBa 6e3omnacHoctu u Bluetooth AP).

IIIupokue BO3MOKHOCTH PpAaCIHIMPEHHs, BbICOKAS HAAEKHOCTL H
3¢ GeKTUBHBIN MEXAHU3M 3aIUTHI

VYerpoiictea S3300  mopaepkuBalOT  (PYHKUIHUIO — MHTEUIEKTYaJlbHOTO
00BEIMHEHUST YCTPOUCTB B rpynmy U ¢pyHkuuio plug-and-play. Ycrpoiictea S3300
MOAJIEP)KUBAIOT 00bEIMHEHUE B TPYIITY 10 9 yCTPONCTB, IPU 3TOM MaKCHUMAaJIbHAs
MPOITYCKHAsI CIIOCOOHOCTD cTeka coctaisieT 10 ['out/c.

OtcyrcTBHE HE0OOXOAUMOCTH B 00C/TY’KMBAHMHU M YIIPABJICHUH

VYerpoiictBa S3300 He TpeOYOT TEXOOCTY)KHBAaHUS U TIOJJICPKUBAIOT
(GYHKIMIO TPYNIOBOrO OOHOBIIEHUS YCTPOICTB B IpynmnoBoM pexxkume. Kpome Toro,
ycrpoiictBa S3300 mommepkuBator pynkmmum OAM Ethernet OAM (802.3ah u
802.1ag), HGMPv2, SNMP, NTP, SSH V2.0, HWTACACS+, RMON,
kiaccudukanuio Tpadguka no uarepdeiicam u ananus kauecrsa NQA cetu.

Hudposbie Kpoccehl.

Tak kak mpokiaaka BHYTpPH 3[aHHUIl oCyllecTBisAeTca 24-X MapHbIM KabeneM,
TO JJI1 €ro COEIWHEHHE C KOMMYTHPYIOIIUM OOOpYyIOBaHUEM HEOOXOIUMO
HCII0JIB30BaTh IU(PPOBOI Kpocc.

[Mudposoii kpocc (Digital Distribution Frame — DDF) — koMMyTannoHHOe

M0JIe BPE3HBIX KOHTAKTOB I JJIEKTPUUYECKOTO TMOAKIIOYEHHS U MEXaHHYECKOTO
dbukcanmm OKOHYaHUW KabOened, KaOeIbHBIX DJIIEMEHTOB U  IPOBOJIHUKOB,
o0ecreurBaoIee KOMMYTAIUIO MPEUMYIIECTBEHHO C MOMOIIBI0 KPOCCHUPYIOLIUX
IpOBOJOB M ImepeMbiuek. Kpoccel o0ecneunBarOT COEIUHEHHWE MHOTONapHbBIX
kabenei ¢ moMoIIbIo TUIMHTOB. [IMUHTH pasmemaroTcs B mKkadax / cTolKax Wi B
HACTEHHBIX KOpOoOKax — Ookcax. B mpoekre ucnonb3yem 1udpossie kpocchl 110
tuna cepun CKC-Line npousoactea 3AO «HTL Dueprus» (puc.5.6).
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Puc.5.6. Iudpossie kpoccel 19” 110 tuna Ha 1U m 2U ¢ noHmwxeHnem
GyHKIIMOHATBHOM MIIOCKOCTH U 0€3.

Kpocchr 110 tuna 19" npumeHsaroTcs i1 TOCTPOECHHUST KPOCCOBBIX Y3JIOB
CTPYKTYPHUPOBAaHHBIX KaOeabHBIX cucTteM. [IpuMenenne 19-Tu q10WMOBBIX KPOCCOB
MO3BOJISIET JIETKO HapaluBaTh KPOCC 1O Mepe HEOOXOAMMOCTH, OOECIeUMBACT
IIPOCTOTY U yA0OCTBO B €r0 0OCTYKUBAHUH.

5.3. Ob6opynoBaHue pacnpeaeauTeJbHON ceTH.
B kaxaoM mnoabe3ie KWIOro JomMa yCTaHABIMBAEM paClpeeIuTeIbHbIE
mkadsl Trna [IPH (puc.5.7).
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Puc.5.7. llkad pacnpenenutenbupiii HacTeHHbI [TIPH-IT.

[MIkxad pacnpenenuTeNbHBIA HACTCHHBIH — TOMBE3IHBIA MPUMEHSETCS B
KAaueCTBE pacHpeieuTeNbHOM KOPOOKHU Uil BUTOM MEIHOM mapbl NP peaau3aliu
npoektoB FTTB (Fiber To The Building).

Oco0eHHOCTH KOHCTPYKIMH.

[kad umeer:

- 2 orBepcTus ¥51MM Ha BEpXHEW M HUKHEW CTEHKAX MJI YCTAHOBKH PE3MHOBBIX
BTYJIOK, 0O€eCcieunBaloMX BBOJ Kabess B mKad;

- 2 otBepcTus 16x25MM Ha OOKOBBIX CTEHKAX JJIsl BEIBOJA AOOHEHTCKUX JIMHUI;
-JIETIECTKHU JIJIs1 yCTAHOBKU 3-X IJIMHTOB;

-KpBIIIKA HAa IIAPHUPAX C 3aMKOM-3aILEJIKOM.

[lIxadpr m3roraBmuBaroTcs U3 CTaIM 1,2 MM, TMOKPBITOM IOPOIIKOBO -
MOJIMMEPHOUN KPACKOM.

CBenem Bce onucaHoe Bbllie 000pyaoBaHue B Tabmuiry S.1.

TabOmuna 5.1.
Anpec pazmenienus Y/ i
HOMep foMa o | KOT-BO ESHTEE KonryecTBO ycTaHABINBAEMOTO
YA | ctponTeIbHOMY YA FIZI st 0bopy0BaHUs
IUTIaHy 3aCTPOMKH Ethernet
KBapTayia
Quidway S3328TP-SI — 4 mir.;
ynuia 4.1-4.3 1 96 T1OP-19:
Jlapuna kpocc 110 — 4 mir.;
Quidway S3328TP-SI — 4 .,
1 (12 3T.) 1 96 HOP-lg;

kpocc 110 —4 mr.;

Quidway S3328TP-SI — 4 .,
2 (12 91.) 1 96 [IOP-19:

kpocc 110 —4 wr.;

Quidway S3328TP-SI — 2 mir.;
9 1 48 TIOP-19;
kpocc 110 — 2 wr.;




48

Quidway S3328TP-SI — 2 mir.;
ITOP-19;
kpocc 110 — 2 mr.;

12

48

Quidway S3328TP-SI — 2 mir.;
[1OP-19;
kpocc 110 — 2 mt.;

3(12o1.)

96

Quidway S3328TP-SI — 4 mir.;
[10P-19;
kpocc 110 — 4 mr.;

72

Quidway S3328TP-SI — 3 miT.;
[1OP-19;
kpocc 110 — 3 mwt.;

48

Quidway S3328TP-SI — 2 mir.;
I1IOP-19;
kpocc 110 — 2 mr.;

24

Quidway S3328TP-SI — 1 miT.;
I1OP-19;
kpocc 110 — 1 mt.;

48

Quidway S3328TP-SI — 2 mit.;
[10P-19;
kpocc 110 — 2 mt.;

48

Quidway S3328TP-SI — 2 mirt.;
I1OP-19;
kpocc 110 — 2 mr.;

48

Quidway S3328TP-SI — 2 mir.;
I1OP-19;
kpocc 110 — 2 mt.;

11

48

Quidway S3328TP-SI — 2 miT.;
[1OP-19;
kpocc 110 — 2 mr.;

10

48

Quidway S3328TP-SI — 2 mir.;
ITIOP-19;
kpocc 110 — 2 mr.;

13

48

Quidway S3328TP-SI — 2 mir.;
ITIOP-19;
kpocc 110 — 2 mt.;

24

Quidway S3328TP-SI — 1 miT.;
[1OP-19;
kpocc 110 — 1 mt.;




6. Pacuer Oro1:k€Ta MArUCTPAJBHBIX YYACTKOB CETH.
6.1. Pacuer Oromxera yuactka BOJIC.

Mpadumk OrogkeTa noTepb

OP 1x4
i ‘ P6top|>|<
Pex | 2_ :L "
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Pmin oo :L ——————————————— 7: ————————————————— 3—————————33'1—6?— --
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JI71s1 BETBU CETH BCE MOTEPU B JIMHUM PABHBI CYMME 3aTyXaHUU BCEX KOMITOHEHTOB:
As=(Li+Lo+...+L) *a+Ny*a, +N*ac+agpi+aspm ,

rae Ay — cymmapubie norepu B auHuu (Mexay OLT u ONU), nb;
L— mimHa i-ydacTka, KM;

N — KOJIMYECTBO YYACTKOB;

0. — KO3 (HUIIMEHT 3aTyXaHUs ONTUYECKOTO Kabest, 1b/kwm;

N, — KOJIM4ECTBO Pa3bEMHBIX COEAMHEHUI];

ap — CpeIHUE NIOTEPU B Pa3bEMHOM COCTMHEHUH, 1b;

N¢— KOJTMYECTBO CBapHBIX COCTUHEHU;

dc— CpEeITHUE TIOTEPHU B CBAPHOM COEAUHEHUH, N1b;

dspi — IOTEPU B 1-ONTHYECKOM pa3BeTBUTENE, 1b;

dspm — IOTEPH B M-ONTUYECKOM pa3BeTBUTENE, Ib.

WHpaekc | — COOTBETCTBYET MarkMCTPAIbHBIM CILTUTTEpaM (TIepBbIii YPOBEHb
JIEJIeHMS1), UHJEKC M — YPOBHIO paclpeIeIuTeIbHON CETH.

6.2. Pacuer moreps B yuyacTKax Ha METaJUIMUECKOM Kabele.

Pacuer BbIMONHsIETCS B JBa 3Tama, MEepBbIA — pacyeT M paclpeiesieHue
3aTyxaHHWi Ha y4actke MaructpainbHoi cetd (FTTC), rae B cocTaBe yyacTka MOTYT
HaxXOJMUTCSl KaK MarucCTpajbHbIE YCUJIUTEIU, TAK U OTBETBUTEIM MAruCTpabHbIE C
TPAHCHISAINUEH MUCTAHIIMOHHOTO THUTAHUS HA TPOXOJ], OTBOJI, WM 0€3 HEro, 4To
ONPENEIISIETCS. KOHKPETHOU CTPYKTYPOM paiioHa, TAE MPOEKTUPYETCS CETh.

Bropoii »srtam — pacdeT W pacnpenesieHue 3aTyXaHud B JIOMOBOH
pacrnipefenuTenbHoil cetu. CUrHaid € BbIXOJA JOMOBOIO YCWIMTENS, KOTOPBIN
YCTAHOBJIEH B KaXJOM IMOJbE3/I€, JOJDKEH OBbITh paclpeielieH MO0 3TaxaM U



aboHEHTaM TakuM 00pa3oM, YTOOBI pa3iuuue B ypoBHSAX TB CHUTHAJIOB y KaKIoro
aboHeHTa He npeBblianio 5 1b MkB u nexan B npegenax 65 — 70 n1b MxB. Oto
JOJDKHO ~ ObITh  0OEcreyeHo  pachpeicsiCHuEM Mo ceTu abOHEHTCKUX
pacnpenenuTesne.

IlepBbiii 3Tan. B camMoMm o01mieM ciydyae, KOrja MOKHO IMPHUHATH CpeHEe

3HAYCHHUE YPOBHS CHTHAJIa Ha BXOJ€ MaructpaibHoro ycunurens 70 nb mxB, mocie
nepeayy CUrHajga OT TOJIOBHOW CTaHIIMU JI0 TIEPBOTO YCHUJIUTENS C YYETOM BCEX
MOTePb B MAarucCTPaJIbHBIX OTBETBUTEISAX Ha MPOXOXKIACHHUE W OTBETBJIICHUE IIPHU
cpenaeM koddduimente ycunenus B 39 nb momydyum curHan Ha Beixoae 109 nb
MKB, KOTOPOTO JOJKHO XBAaTUTh JIJIs1 TOCTABKU K JIOMOBOMY YCUJIUTEINIO.

B sToM BapuaHTe BhIpaKEHHE JJIsl pacueTa ydyacTKa CeTH Ha KOaKCHaJIbHOM
KabeJie MPUMET CJICTYIOIINI BU/I;

AZ = Z Ay Lki + Z?Ji Anep + Z%nAnp + ACHJI + Apa36 + BMae.yc |

TIe, Oy — KOA((GUIMEHT 3aTyXaHWs KOAaKCHAIBHOTO Ka0ells Ha I-TOM y4YacTKe

MaruCTpaJIbHOW CETH;

Li — MPOTSHKEHHOCTB 1-T0 y4acTKa CeTH,;

Apep — IEPEXOAHOE 3aTyXaHHE MAaruCTPaabHOTO OTBETBHUTEN HA PACCUUTHIBAEMYIO

BETBb CETH;

App, — IPOXOAHOE 3aTyXaHHUE MAaruCTPAIbHOIO OTBETBUTENA JISA IOCIEAYIOIUX

BETBECH;

A — IOTEPH B CIUIUTTEPE €CIIA TAKOW HEOOXOAMMO YCTaHOBUTH;

Apass — JIOTIOJIHUTENBHBIE NOTEPU HA PA3BETBICHUE NPH OOJBIIOM KOJIMYECTBE

MarucTpagbHbIX OTBETBUTEIIEH;

Byarye. — KOMIIEHCalusi 3aTyXaHMs Ha Y4YacTKE MaruCTpajdbHOM CETH B

MarucTpajgbHOM yCUIIUTENE (ONpenensieTcs MOTPeOHOCTIMU U TUIIOM TTOCJIETHETO).
3amaya MPOEKTUPOBINHKA MO YYAaCTKy MAruCTPaIbHOW CETH TPABHIBHO

pacnperenuTh MarucTpaibHble OTBETBUTEIM C TOYKH 3PEHHS UX IOJOKEHUS IO

3aTyXaHUI0 Ha OTBETBJIEHUE W 3aTyXaHUIO HA MPOXOJ, TaK KaK 3TO OINPEIECIHT

3¢ PeKTUBHOCTH PabOTHI BCEH CETH.

B pesynbTaTe pacyeToB M BbIOOpA BapuaHTa pacIpeiesieHUs MacCUBHOTO U
aKTUBHOTO OOOpYJOBaHUS, B TOM YHCIE U THMa Kabemsi, HeOOXOAMMO TMOIYYUTh
YPOBHH CUTHAJIOB Ha BXOJI€ JIOMOBBIX YCHIIUTEJEH B yKa3aHHBIX BBIIIEC MpEeax,
MPUYEM pa3jInuue B YPOBHSIX CUTHAJIOB HA BXOJI€ KAXOT0 U3 JIOMOBBIX YCUJIUTENEH
HE JIO0JDKHO MPEeBbIIATh S5 Ab.

7. PazpadoTka CTPYKTYypbl NOCTPOEHHMS JAOMOBOIl pacnpeaeuTebHOI
cetu (APC).
Pacuyer u pacnpeneneHnue 3aTyxaHui B JOMOBOM paclpeeIMTEIbHON CETH Ha

METaJIJIMYECKOM KabeJre.



Kak yxe roBopmioch CHUTHaJ HAa BBIXOJE AOOHEHTCKOW PO3ETKU JOJIKEH
nexath B npenenax 65 — 70 nb MxB. [IpuHAB BO BHHMaHuE, YTO CUTHAJ HA BBIXOJE
JIOMOBOro ycuiurens B cpeaHeM paseH 120 nb MkB, momydaem, 4To MBI UMeeM
BO3MOKHOCTb PACHPENEIINUTh 3aTyXaHUE 110 BETBSIM ceTu B parione 50 nb.

PacueT MokeT OBbITh BBIIIOJIHEH 10 CIEAYIOIEMY BBIPAXKEHUIO:

AZ = (Z Ui Lki + ZrllAnep + Z}nAnp +Apa36) = (50 + 215)65 J

I Ok — KOI(PPUIUEHT 3aTyXaHUsi KOAKCUAIBHOIO (CMMMETPUYHOIr0) Kadens Ha
BEPXHEH 4acTOTe TPAHCIMPYEMOT0O IUANa30Ha U Ha I-TOM y4acTKe JOMOBOM CETH;

L ki — MPOTSHKEHHOCTH I-TO y4acTKa CeTH;

Apep — TIEPEXOIHOE 3aTyXaHHE a0OHEHTCKOIO Pa3BETBUTENA HA PACCUUTHIBAEMYIO
BETBb CETH;

Ay, — TIPOXOJHOE 3aTyXaHHe aOOHEHTCKOIO Pa3sBETBUTENSA JUIA IOCIEAYIOMIMX
BETBEH;

Apuss — JIOTIOJIHUTENBHBIE NOTEPU HA PA3BETBICHHUE IPU OOJBIIOM KOJINYECTBE
a0OHEHTCKHUX Pa3BETBUTEINCH.

[Tpu mpoextupoBanuu JIPC Ha OCHOBE BOJIOKOHHO-ONTHYECKOTO KAOENs 3TU
dakTopbl He y4yuTHIBalOTCA T.K. morepd B OB Ha paccTosHUSAX B HECKOJIBKO COT
METPOB COBEPLICHHO HE3HAYUTENIbHbI M HE MOTY HUKaKMM O0pa3oM BIUATh Ha
IapaMeTphl IEPEAAYH CUTHAJIOB B CETH.
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Puc.7.1. CtpykTypa 1OMOBOM paclpeneanuTeIbHON CEeTH.



8. Bbi0op, 000cHOBaHMe U pacyeT NapaMeTPoB KadeJabHOIl CUCTeMBbl.

KabenbHble JIMHUU MPECTABIISIIOT COOON JOCTATOYHO CJIOKHYIO KOHCTPYKIIMIO.
Kabenb cocTOUT M3 MPOBOJHUKOB, 3aKJIIOUEHHBIX B HECKOJIBKO CJIIOEB M3OJISILIUU:
AIEKTPUUECKOM, DJIEKTPOMArHUTHOM, MEXaHUYECKOM, a TakkKe, BO3MOXKHO,
kiuMatuyeckord. Kpome Toro, kabGenb MoKeT OBITh OCHAIEH pa3beMami,
MO3BOJISIONIMMUA  OBICTPO  BBIMIOJHUTH TMPUCOCAUMHEHHUE K HEMY Pa3IudHOTro
o0opynoBaHusi. [IpOMBIITUIEHHOCTHIO BBIMYCKAETCSI OTPOMHOE KOJUYECTBO THIIOB
kabOeneil. B OCHOBHOM MNPUMEHSAIOTCS TPU OCHOBHBIX THMA KaOens: kabenu Ha
OCHOBE CKPYUYEHHBIX Tap MEIHBIX IMPOBOJOB, KOAKCHAJIbHBIE Kabemu ¢ MeTHOU
YKUJIOHW, a TaK’K€ BOJIOKOHHO-ONTHYECKHE.

IIpu BbIOOpe Kabenss HEOOXOOUMO MPUHATH BO BHUMAHHUE CIEAYIOIINE
XapaKTEPUCTHKU: CKOPOCTh TMepedadyd JAaHHBIX, pPACCTOAHHE, (U3HUEcKas
3alMIIEHHOCTb, 3JIEKTPOMAarHUTHAs MOMEXO03aIIUILIEHHOCTh, CTOUMOCTb.

Bb100p BOJIOKOHHO-ONITHYECKOI0 KadeJis.

OCHOBHBIM 3JIEMEHTOM ONTHYECKOro KaleJssi, NpeIHA3HAYCHHbIM s
nepenayn uHGOpMAIMK, SBISIETCS ONTUYECKOE BOJIOKHO. OnTHYecKue BOJIOKHA
OTIMYAIOTCSA MEXAY COOOM reOMETpUYECKUMH W ONTUYECKUMH TMapaMeTpamu, 4To
JIOCTUTaeTcs B Ipoliecce MX Mpou3BojicTBa. Ho Hambornee BaXKHBIMH SIBIISIOTCS
napameTpsl nepenayr. IMEHHO Mo HUM clielyeT MoAOUpaTh HY>KHBIA THI BOJOKOH
JUIsl  3aJlaHHOrO y4acTka cetn. (OCHOBHBIE TapaMeTpbl HamOoJiee YacTo
HCIIOJIb3yEMBIX BOJIOKOH OMKCAHbl B HOPMATHBHBIX JOKYMEHTaX — PexoMeHanusax
Mexnynaponnoro Coro3za Dnekrpocsizu (ITU-T) cepun G:

Kabean BuTas napa.

JInst Toro 4To0bl BEIOpATh MOAXOIAIINN TUIT KaOesl, IepEeunuciIuM HEKOTOPbhIE
OCHOBHBIE (DaKTOPBI, BIUSIOIINE HAa BHIOOP:

- MMPOCTOTAa MOHTAXa;

- DKpaHMpOBaHUE Kabenst He TpeOyeTcs, eciau Kabelb MNPOKJIAIbIBACTCS B
npejenax OJHOro 3JJaHus Kak B JaHHOM CIydae;

- 3aTyXaHWe CHUrHajga — TJaBHasg MPUYMHA, KOTOpas OrpaHUYHBAECT
MaKCUMAaJIbHYIO ITTUHY KaOes;

- CKOpPOCTh TMepe/lauul TaHHbIX.

Buras mapa B KadecTBe cCpeabl TMEpeladd HUCIONB3YyeTCs BO BCEX
COBPEMEHHBIX CETEBBIX TEXHOJOTHAX, a TaKKe B AaHAIOTOBOM U IMGPOBOMH
tenedoHnn. YHUDUKAIUS TMACCHBHBIX 3JIEMEHTOB CETH Ha BHUTOM Mape craja
OCHOBOHW JUIsl KOHIEMIIUN TOCTPOSHUS CTPYKTYPUPOBAHHBIX KAOENBHBIX CHCTEM,
HE3aBUCUMBIX OT CETEBBIX TE€XHOJOrui. JIroOble ceTn Ha BUTOM mape OCHOBAHbI Ha
3B€3000pa3HOl  TOMOJIOTMHM, KOTOpas MpPHU COOTBETCTBYIOIIEM aKTHUBHOM
000pyI0BaHUU MOXKET CITY>KUTh OCHOBOM 7151 TFOOOM JIOTUYECKOM TOMOJIOTHH.

Kabenu Ha ckpyuenHoit, niu Butoi nape (Twisted Pair cable, TP), B oTiinune
OT  KOAaKCHaJIbHOrO  Kabeis,  CUMMETPUYHBI M HCIOJB3YIOTCA IS
nuddepennnanbHoi (0agaHCHON) epeayu CUTrHaa.

CkpyueHHasi napa MOpPOBOJIOB MO CBOMCTBAM CYHIECTBEHHO OTJIMYAETCS OT
napbl TeX e MPSMBIX MPOBOJIOB, UAYIIMX PSJAOM HapajiesbHO ApyT Apyry. [lpu



CKPYUYMBAHUH OKA3bIBACTCS, YTO MPOBOJHUKH BCET/IA HAYT MOJ HEKOTOPHIM YTIIOM
JIpYyT K JPYTy, 94TO CHIDKAET €MKOCTHYI0 W WHAYKTHUBHYIO CBSI3b MEXIy HUMHU.
KpoMe TOro, 3HAUMTENBbHBIM OTPE30K TaKOro Kalens [Jis BHEUIHUX MOoJiel
OKa3bIBACTCS CUMMETPHYHBIM (KPYTJIBIM), YTO CHUXKACT €r0 YyBCTBUTEIHLHOCTH K
HaBojikaM (o nuddepeHuraIbHOM TMOMeXe) W BHEIIHUE W3JIy4YeHUs TpHU
MPOXOXKJIEHUH CUTHasa. YeM Menbue mar CKpyTKH, TEM MEHBIIE MEepPEeKpPEeCTHHIC
noMexu, HO H OOJblIe T[OrOHHOE 3aTyxaHue Kabens, a Takke BpeMms
pacnpoctpaHeHusi curHaia. KabGenbp MOXET HMMETh pa3lIUyHOE HCIOJHEHUE,
OTJICJIbHBIE TIAphl MOTYT MMETh SKpaH U3 MEIHOW MpOBOJIOKKM W/uiu (oisru. B
001Ut SKpaH MOTYT OBITh 3aKJIFOUYCHBI U BCE TIaphl Kabersl.

Buras mapa Moxker ObITh Kak HedKpaHHpoBaHHas Butas mnapa (Unshielded
Twisted Pair, UTP), tak u skpanupoBanHas Butas mnapa (Shielded Twisted Pair,
STP).

STP- kabenp U3 BUTHIX Map C MHIWBUIYATBbHOW SKPAaHUPOBKON KaxaOH M3
HUX. (OCHOBHBIMM NPEUMYIIECTBAMHM JKPAaHUPOBAHHOW BUTOW Mapbl SBISIOTCS
3alUTa OT BHENIHUX JJICKTPOMArHWUTHBIX HABOJIOK, TOBBIINICHHAS MEXaHWYECKas
NpOYHOCTh U dA(PdeKTuBHAs 3alMTa OT HECAHKIIMOHUPOBAHHOTO JIOCTyNa K
nepegaBaemMoil uHdopmanuu. B Toxe BpeMs, HaAIMUME 3a3eMIIEMOI0 S3KpaHa
yAOpOKaeT Kalesb, IOMOJHUTEIbHBIN 3alIUTHBINA CIOU YCIOXKHSET €ro MPOKIAJIKY.

Jns coemuuenus kabems STP ¢ cereBod IUIaToMl MOXKHO HCHOJIB30BaTh
pazweM D. Jlng nonkirodenust kabemnst K yCTpOWCTBY MHOTOCTAHIIMOHHOTO JIOCTYyIa
(MAU) nu xoHIIGHTpaTOpy, UCHoNB3YIOT pazbem IBM Data Connector.

Ka6enp STP o0br4HO mcnomb3yior B ceTsix Token Ring, UTP- B cersax
Ethernet (10BaseT u100BaseT) n uzpenka B cersix Token Ring.

UTP- kabenb U3 HEOKPAaHUPOBAHHBIX BUTHIX Map W 0e3 0OmIero ’KpaHa
BOKpyr cepaeunuka. K Hemoctatkam UTP oTHOCATCS ~ HU3KUH ypOBEHb
3AIIUIIEHHOCTH OT MOMEX U OOJBIION YPOBEHh COOCTBEHHBIX U3IIYUEHUMU, a TaKKe
BO3MOXXHOCTh  MPOCTOTO  HECAHKIIMOHUPOBAHHOTO  TOJAKIIOYEHUS] K  CETH.
JlocTOMHCTBaMH ATOTO KaOeJsl SBJISIFOTCS  JIeIIeBU3HA, HEOOIbIask TPYA0EMKOCTh B
MOHTa)K€, OTCYTCTBHEC TOBBIIICHHBIX TPEOOBAHMI K BHYTPCHHEMY 3a3EMIISIONIEMY
KOHTYPY 3/IaHUS.

Kareropus (Category) BuToi mapbl OINpEesiSseT YacTOTHBIM JMana3oH, B
KOoTOpoM ee mnpumeHeHue »3ddekTuBHO. B  HacTosimee BpeMs JIEUCTBYIOT
CTaHJapTHBIC ompeaenacHus 6 karteropuit kabens (Categoryl...Category5e).
Kareropun omnpenensitorcss crangaprom EIA/TIA 586A. B mocnemneir rpade
MPUBOJNTCS KJIAaCCHU(PUKAIMS JIUHAN CBSI3U, 00ECIIEYMBAEMBIX dTUMHU KaOemsMu, 1o
cragmapty 1SO 11801 u EN 50173.

bonee mompoOHOe m3nOXKEHHME Marepuana Mo KaOeTbHBIM CHUCTEMaM U HX
KOMITOHEHTaM CM. MPUJI0kKeHue 2.

KoakcuaabHbie kadeiu.

Haubonbmyro monynsipHocts B Poccun monydywnu kabenud €O CTaHIapTHOU
AKPaHUPOBKOM BBINYCKAEMBIE C IJIOTHOCTBIO IKpaHHOU orieTku oT 60% no 95%.
OTO MO3BOJISIET peannu30BaTh KOADPUIIMEHT PagMOdIKpaHHON 3alIUThl HE MeHee 75
dB B gmanazsomax MB u ne menee 65 dB B gumanasonme JIMB. Kabean c



CYIIEPIKPaHUPOBKOM 00s1aat0T KOAPPUIIUEHTOM PaUOIKPAHHON 3alIUTHl HE MEHEe
110 dB.

Bo Bcex Tumax kabenell HCHIONb30BaHa IMOJMXJIOPBUHUIIOBAS 000J0YKa U
JUIEKTPUK U3 BCIIEHEHHOI'O IOJUATWICHA. DTO MO3BOJIIET PEaln30BaTh Malble
IIOTOHHBIE TOTEPH, JIOJTOBPEMEHHYID COXPAaHHOCTb BCEX JKCILTyaTallMOHHBIX
napaMmeTpoB. Bo BiaroyctoiiunBoM kaOese MCHOJb30BaHa TeaueBas U30JALUOHHAS
IPOCIIONKa, MPEmsITCTBYIOLIas MNPOHUKHOBEHHUIO BJAarM BHYTPh Kalens W
MOBBIIAIONIAST €r0 KOPPO3MOHHYIO CTOMKOCTh. Kabenb €O CTambHBIM TPOCOM
paccuuTaH Ha CypOBBIE YCIOBHUSA OJKCIUIyaTalHM C YYETOM MAaKCHMaJbHOTO
npoBucanus B 1 M npu aymHe nposiera 70 150 M B yCIOBHSIX €ro 00JIeIeHEHUS.

[TonpoOnast nHpoOpMAaLIKS B IPUJIOKEHUH 2.

9. Cnocod CTpPOUTEJBCTBA, BAPUAHTHI MNPOKJIAAKH KaldeJbHOI
CHCTEMBI.

B macrosmuem pasgene  OyayT EpEUMCIEHBl  OCHOBHBIE — CIIOCOOBI
ctpoutenscTBa BOJIC u konctpykuuu BOK, koTopbie MOTyT OBITh HCIIOIB30BAHBI,
IIpU TOM WJIM UTHOM BapHUaHTe.

CryaeHT nojikeH BbIOpaTh TOT WM MHOM BapUaHT CTPOUTENBCTBA, OMUCATh
€ro OCHOBHBIE JJOCTOMHCTBA U HEIOCTATKH.

[Ipeanoxuts koHCTpyKIMio BOK my1st BeIOpaHHOTO crioco0a CTpOUTENHCTBA,
MCIIOJIb3Ysl KaTaJoTy MPOU3BOUTENEH KaOenbHOU npoayKiuu, Hanpumep, OIITOH,
CeBKabenrOntuk, OKC-1, pacnonoxenusix B C-116, wim apyrux mpou3BouTeNeH
(uHTEpHET).

OnpenenuTth YUCIIO ONTUYECKUX BOJIOKOH B Kabene - N, KoTopoe MOXKeT ObITh
paccumTano o Gopmyie:

N=Npas + Npes + Nors 9.1.
rae Ny — 4YuCiIoO pabdo4yMX BOJOKOH OINPEAEHsIeTCs HCXOAs M3 KOJIUYECTBa
HCIIOJIb3yEMbIX KOMIUIEKTOB 000PY10OBaHUS;
Npe; — 9HCII0 PE3EPBHBIX BOJIOKOH — PABHO YHCILy pabOYHX;
Nyrs — YMCJIO BOJIOKOH Ha OTBETBJIEHUS, €CJIM 3TO MPEyCMaTPUBAECTCS MPOEKTOM.

IIpoxknaaka ka0esisi HEMOCPEACTBEHHO B TPYHT.

Xapaktepusyercs OINpeNeTIeHHbIMA TpeOoBaHUsAMH K KoHCTpykiuu BOK.
[Ipexxne Bcero »To Hamuuue OpoHENOoKpoBoB (puc.9.1.) Toro wiM MHOTO BHIA,

HEOOXOMMMBIX  JJIi  3alllUThI

poaa MCXaHHNYCCKUX

KaGenpb tima OKJL MOBPEKACHUA TIpU  JIABJICHUU
TpyHTA.
[Ipoxmanka OCYLIECTBIISIETCS
Ka0eeyKIIaluuKoOM AN B
PYUHYIO, HE00XO0AUMO
Kab6ens Tuna OKbB.
KOHTPOJIMPOBATh yCUIINE

Puc.9.1. BOK 14 npokyiagkyu HENOCPEACTBEHHO B pyHT.  TAKCHHA. CToMMOCTh  TaKoro
tuna BOK nexur B cpeaHeM B



paiione ot 2800 10 3600 $/xm.

IIpokaaaka BOK B 3amutHy10 TpyOYy.

[IpenBaputenbHO TPOKIAABIBAETCS B TPYHT KaOeneykiaaauukom (puc.9.2)
3amuTHas TpyOa (puc.9.3), a 3arem B He€ mHeBMocniocoOoM 3aayBaetrcs BOK. Tlpu
yKIaaKe kabeseil B TpyOONpPOBOIaxX TMOBBIMIAETCS CTENEHBb 3alTUThI MOCICIHUX OT
BUOPAIIMOHHBIX BO3JCHCTBUH W MEXaHWUYECKUX HAMNPSIKEHUN, BO3HHUKAIOIIUX B
pesynbTate nedopmaruu rpynra. BOJIC ctaHOBUTCS MOTHOCTBIO TUAIEKTPUUECKOM
T.K. TpeOOBaHUS K MeXaHUYeCKUM Xxapakrepuctukam BOK Hmke m HE0OX0IUMOCTh
NpUMEHCHHS OPOHETIOKPOBOB oTmHaxaet (puc.9.4).

Puc.9.2. Tlpoxmanka TpyO (kabemns) Puc.9.3. 3ammrHbBIC TPYOOIIPOBOIBI
HETOCPEJICTBEHHO B TPYHT.

[Tpoknaaka TpyOOmpoBOIa OCYIIECTBISETCS KaOeneyKiIaauyukoM, B TPAHILIEIO.

Hanexnocts momo6noro tuna BOJIC Beime. CoBpeMeHHOE 000pyIOBaHHE
JUIA 3ayBKU Kabens (puc.2.7) obecriednBaeT cKOpocTh 3aayBa 60 — 80 M/MUH, 4TO
MO3BOJISIET CYIIECTBEHHO YBEIUYUTh CKOPOCTh cTpoutesibcTBa BOJIC u obecieunTh
€€ BBICOKYIO PEMOHTHOIIPUTOTHOCTb.

Puc.9.4. BOK 1151 THEBMOIIPOKIIAIKK

1. [leHTpaJIbHBIH CHIIOBOM 3JIEMEHT:
2. Ontuaeckoe BOJOKHO (0T 2-X a0 12-tn

Puc.9.5. Unxextop [ICU-1 nyst 3anyBku
Kabers.

B K2XKJIOM MOJTYJIE)

3. Onrnueckuit Moxys (ot 1-ro mo 12-TH)
4. T'napodoOHBIi 3aONTHUTEND

5. Kopnenb



Ipoxkaaaka BOK B ka0e/ibHYI0 KAaHAJIM3AIUIO.
3ot cnocob (puc.9.6) mpuMeHsieTcs, Kak MpaBUIO, B HACEICHHBIX IMYHKTAaX.
Ero peanuzamus ocyniecTBisercss JUOO MPOKIAIKOM OpOHUPOBAHHOIO Kalems
HETMOCPEJCTBEHHO B acOOleMEHTHBIM kaHan kabenbHoU kKananuzanuu (KK), nubo
CHayaJjia 3aTaCKUBAIOT B KaHaJ MOJMATUIIEHOBYIO TpyOy, a 3areM B He€ BOK 0Ooree
MIPOCTON KOHCTPYKIIMH K, COOTBETCTBEHHO, 00JI€€ JICIIECBBIM.
[Toxzemuas KK ¢ mimHON TPOJETOB MEXKIY CMOTPOBBIMH YCTPOMCTBAMH 10
150 M coopyxaercs W3 OJWHOYHBIX WJM COJOKUPOBAHHBIX B TAKEThl TPYO,
ER ‘ , IPOKJIAAbIBAEMBIX B

3eMiIe,
MIPEUMYIIECTBEHHO
B HeeX0HOI

YacTW YUl Ha

rnyoune ot 0,4 no
1,8 M.

[Tpu

MPOKIIAJIKE

OIITUYCCKOI'O
KaHaJIM3alus. KabOes B

Puc.9.6. KaOenpHas

KaOeJIbHYIO
e = KaHAJIM3aI1I0
HanOoJIee MIMPOKO HUCIIOIB3YETCS METOJT 3aTATMBaHUS KaOess ¢ TOMOIIBIO JIEOEIKH,
CHA0XEHHON YCTPOMCTBOM OTPAHUUYEHHUSI TATOBOTO yCUIIHS.

[Tpu »TOM HE TOHKHBI MIPEBHIIATHCS YKA3aHHBIC B HOPMATUBHO-TEXHUYECKOM
JIOKyMEHTAIIUU MEXaHWYECKHE BO3JCHCTBUS Ha KaOeNb, B IEPBYIO OUYEPEIb YCUITHS
pacTshDKEHUST W CKaTus, KINMATHYECKWE YCIOBUS (HWKHSS — TpeaeibHas
TeMIiepaTypa IpOKIAJKH, KaKk mpaBuio, coctaBiser -10°C), nonycTumblie pagnychbl
n3ruba kadens (paguyc u3ruda He 10mKeH ObITh MeHee 20 HapyKHBIX TUAMETPOB).

Opranu3zanus nepexoaoB yepe3 pa3jiudHble MPerpaabl.

OCHOBHBIM METOJIOM JUISI OpTaHM3allid KaOelIbHBIX TIEPEXOJO0B Yepe3
pPa3IUYHOTO poja KOMMYHHMKAIIUH, JIOPOTH, PEKH, 03epa WU MPOCTO HEYAOOHBIC
MeCTa, SBISETCS TOPU30HTAIBHO

(BepTUKAIBHHO) HaIlpaBJICHHOE
OypeHue. Omno OpraHu3yeTCs
TIOCPEJCTBOM CIICIIUATBHBIX MAaIIHH
u MEXaHHU3MOB, OTBEYAOIINX

KOHKPETHBIM YCIIOBHUSIM NPOKJIAJKA
kabeins (puc.9.7).

IIpumepHas cxema OIHOTO U3
BAPUAHTOB MpHUBEJEHA Ha puc.9.8.

Meron TOPU30HTAIIBHO-

Puc.9.7. MamuHa B 1elcTBHMN. HaIpaBJIEHHOr0 OypeHusi SsBISETCS

QIBTCPHATUBHOU  TPAAULIMOHHOMY

TPAHIIEHHOMY METOAY U IO3BOJIAET

IIPEONOJIEBAaTh  NPErpajbl, BCTPEYAlOIIMECs Ha IyTH JIMHEHHOM  4acTH




TpyOONpoBOJOB (peku, AamMObl, JOPOTH, KEIE3HOAOPOXKHBIE HACHIMH U T.1.), 03
HapylIeHUs peXrMa UuX (QYHKIMOHHPOBAHUSA. TEXHOJOTHS TOPU30HTAIBHO-
HaIpaBJIeHHOrO OypeHMs] HE SIBJISIETCSl JeleBOM. XOTs JIEHEXHbIe, U OCOOEHHO,
BPEMEHHBIE 3aTpaThl 3HAYUTEIBHO OJKOHOMSTCA HA CTaguud CTPOUTENBCTBA,
OCHOBHAasl S KOHOMMS OT IPUMEHEHHUSI METO/1A JIEKUT B IOJITOCPOYHOM MEPCIIEKTHUBE.
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. Byposaa yeranonxa (rwn Prime Drillling)

. Byposan wranra

. Byposas ronogxa

. PAaaMOnoKauma nonoxesns Gyposod rononkm
. Pacwmpwrens rpywTa

. Byposol kaxan

. Jararueaeman TpyGa

, Beprnor

Puc.9.8. Cxema opranuzanuu rnepexo/ia 4epe3 aBTo10pory

Bo3aymnblie crmoco0bl cTrpouTtebecTBa BOJIC.
[IInpokoe pacrnpoCTpaHEHHE IMONYYWIM Pa3JIMYHbIE BapHAHTHl BO3IYIIHOIO
crioco6a crpoutensctea BOJIC.
DT crnocoObl 00J1aJal0T LUENbIM PSAAOM HEOCHOPUMBIX MPEUMYIIECTB Hepes
MOJI3EMHBIMH U 3aKJIIOUAIOTCS B CIEAYIOIIEM, - HET HEOOXOAMMOCTH B 3€MJIEOTBO/IE,
HET He0OXOUMOCTH KOMAaTh 3eMJI0. B pe3ynbraTte CTOMMOCTh CTPOUTENHCTBA B 2 U
Oonee pa3 HWXKE, a CKOPOCTb CTPOUTEIBCTBA B HECKOJIBKO pa3 BBIIIE, YTO
0OyCIJIOBJIEHO, MPEXIE BCEro, BOZMOXKHOCTBIO «MpHUBA3aTh» KOHCTpykuuto BOK k
TOMY WJIM UHOMY BapUAHTY.
B kauecTBe OIop, KOTOpbIE MOTYT OBITh MCIIOJB30BaHbl JJIsi CTPOUTEILCTBA
Bo3ayiHbIX BOJIC, paccmaTpuBaroTcs clieyronue:
® OIOpPHI MaruCTpaJbHBIX JUHUH 3nekTponepenaun (JISII) c nanpspkeHuem ot 35
KB u BbIlIIE;

e omnopsl pacnpenenurenbHbix JIOII, Hanmpumep, no 10 kB, koTtopble, Mexay
MPOYUM, OJIXOJIAT, MTPAKTUYECKHU, K KOKIOMY HACEIECHHOMY ITYHKTY;

® OIOPhI KOHTAKTHBIX CeTeN AIEKTPODUIIMPOBAHHBIX JKeJle3HBIX gopor (DK]]);

® OMOPHI BO3AYLIHBIX JTUHUI CBSI3U (€CJIU OHU B HOPMAJIBHOM COCTOSIHHUM).

Peamuzanuss  nogoOnoro Tuma BOJIC  moxeT  ObITh  BBINOJHEHA
pa3HoO0pa3HBIMU CLIOCOOAMH, KOTOPBIE UMEIOT CBOM JIOCTOMHCTBA M HEJJOCTATKH.

IHoasecka BOK.

Cambplif mpocToit Ccmocod, KOTOpPHIM C yCHEXOM NPUMEHSJICS U TpuU
CTPOUTENHCTBE METAUTMYECKUX JIMHUN CBA3M NpOCTemunx BapuantoB. HambGomee
HIMPOKO pacrpocTpaneHHbld BapuadTt Juist BOJIC 310 ucnonb3oBaHue Kabens Tura

¢

8-xu (puc.9.9). Texnomorus noasecku BOK tuma “ BochMepku™ mpuBe/icHa Ha PHC.
9.10.



K memoctarkam sToro cmocoba cieayeT OTHECTH — BBICOKas MapyCHOCTh
BOJIC, 4uro mpuBOIWT K CHJIBHOM BHOpanuu, B PE3yJIbTaTe MPOUCXOJUT OTPHIB
Tpoca oT cepacunuka BOK. OOnenenenue kabeyss B 3UMHHUM TEpUOa U OOpHIB
nuHud. BosznelcTBuE COMHEYHOM paauanuyd U Opoyux aTMOc(hepHbIX (HAKTOPOB,
MPUBOASIIMX K KOPPO3UH BHEIIHEH Biaro3amuTHo o6onouku BOK.

Bce 3TO MPHUBOJUT K TOMY, UYTO CPOK CIYyXObl MOJOOHOrO TUINA JMHUNA HE

1. Onruyeckoe BOJIOKHO.
2, 4 TunpodobHbIe
3aI0JIHUTEIU
3. LlenTpaabHBINA CHIIOBOM
3JIEMEHT — CTEKJIOILUIACTUKOBBIM
MIPYTOK

5. Baemnnssa 000104KH.

6. BHenHwmii cuitoBoit
3JICMEHT.

Puc. 9.9. Konctpyknus BOK Ttumna 8-xu.

Puc. 9.10. [Toasecka BOK.

npesbimaer 17 — 18 ner. OnHaKo 3/1€Ch UCIOIB3YETCSl CaMbli JielieBbld Kabeb (B

paiione 1800 — 2400 $/xM) 1 CKOPOCTH CTPOUTEIILCTBA BBICOKA JI0 5 — 6 KM B CMCHY.
BOK B rpo3o3amurHoM Tpoce.

OmmH U3  caMBIX

MopnynbpHast KOHCTPYKLMSL. :... Hopormx BAPHAHTOR
o’ ®
é ‘: !._ CTpOI/ITeJIBCTBa BOHC_
® MoJIBECKa BOK B
TpyOuartast KOHCTPYKLIHSI. ‘9‘ ?30%033(13[11/1TH0M6 Tpoce II0
D) . Cam ka0Oenb OYECHB
—— .‘\. ’

JOpPOroM  T.K.  COJEPKHUT

MHOTO YIPOYHSFOIINX
DJIEMEHTOB,  KOHCTPYKIIUS
kabelms  mpuBeJAcHA  Ha
(puc.9.11.). Ero croumocthb

nexur B npenemax 5000 —
7000 $/xMm. Kabenp

Bnemrnuii Buj.

npeJHa3HavYeH TUISE
Puc. 9.11. Konctpykuus u BHemnuid Bug BOK B~ TOABECKM ~ Ha  Omopax
rDO30ThOCE. BO3TYIIHBIX JIMHUMN

anekTponepeaad ot 35 kB u
BBIIIE BMECTO I'PO303AIIUTHOrO Tpoca. 3a3eMIISIFOLMNA TPOBO/I, UMEIOIIHNI OAUH WU
JBa cyosi npoBosiok u3 ASC, coaepkaliuid ONTHUYECKUM CEpACYHUK, MOHTUPYETCS
HaBepxy JIOII u HeceT aBoitHYr0 (pyHKIMIO Tpo30oTpoca u kabens cBs3u. [Iporecc
ctpoutenscTBa Takux BOJIC, crnoxHas TexHHWYecKas 3ajada, CBSI3aHHAs C
MPUMEHEHUEM MOIIHBIX HATSXKHBIX MEXaHM3MOB, a CKOPOCTb CTPOUTENbCTBA U
TEXHOJIOTHS 3aMEHbI CYIIECTBYIOIIETO TPOCAa HA BOJIOKOHHO-ONTHUYECKUM B OUYEHD



CHJIBHOM cTeneHu 3aBUCUT OT mpoduis JIDII, T.e. MecTHOCTH, MO KOTOpPOil OHa
IIPOXOJIUT.

Bricokass nagexHocth BOJIC peanu3zoBaHHbIX Ha 0a3e TpO303alIUTHOTO
Tpoca OOBSACHAETCS TeM, 4TO Hecymue KoHcTpykuuu JIDII paccuuransl Ha
JUIMTENIbHBINA CPOK CIykObl (70 50 J1eT) U BBIAEPKUBAIOT BHEIIHUE pa3pylIarolIne
HArpy3KH, BIUIOTh, 10 yparaHHbeiX. KpoMe Toro, BpsiJ 11 BO3MOXKHBI MEXaHUUYECKHE
noBpexaeHus BOJIC, koTopast pacnionoxeHa Ha BbicoTe 10-Tn
ATaXXHOTO JIOMa B OYEHb MTPOYHON METAITNYECKON 000I09Ke. DTUM OOBSICHAETCS UX
CTPOUTENBCTBO B TPYAHOJOCTYIHBIX PETHOHAX, KOTOPHIX B Hallled CTpaHe
IIPEIOCTATOYHO.

BOJIC na ocHoBe camonecymero BOK.

Crioco6 cTpouTenbcTBa Hamen HauOolsiee IMIUPOKOE PaclpOCTpaHEHHE TaM,
rae JiauHa mposietoB Heenwka.  KonrtaktHeie cet DX (Lopon.=70 wm),
pacnipenenutenbubie cetu JIDII (Lopon. — 50 + 70 m.), onopst BJIC (Lopon. — 50 +
70 m.).

O10oT (akTop OOYCIOBJIEH TEeM OOCTOATEIBCTBOM, YTO IMPH YBEIHMUYCHUHU
JUIMHBI TIpoJieTa TpedyeTcs yBellnueHue MexaHuueckux xapakrepuctuk BOK, uro
HEen30€KHO BEeAET K YBEIMYEHHUIO KOJIMYECTBAa AapPMUPYIOMIMX JJIIEMEHTOB B
KOHCTPYKIIUU CEpJICYHUKA U,

Kabens

CTEKJIOTUIACTUKOBBIMU
PyTKaMH.

Kabens —

C apaMUIHbBIMHA HUTAMU

Puc.9.12. OcHOBHBIE TUIIBI

camonecymmx BOK

Puc.9.13. HaTsxkHas u TopMO3Hasi MallinHa
st camonecyiero BOK.

Puc.9.14. MonTax u anemenTs! kperienus BOK. COOTBCTCTBCHHO,
Beca BOK, 4ro, B cBOIO



ouepenb, YBEIMYMBAET BeC  Kabenss B MpoOJNETE M BBHI3BIBACT JAIBHEUIIYIO
HEOOXOIUMOCTh pocTa Mexanuudeckux mapamerpoB BOK (puc.9.12, puc.9.13,
puc.9.14).

HaBuBHasi TexHosorust crpoutenbcrsa BOJIC.

Ongna w3 HaumboJiee MHTEPECHBIX KaK C TOYKM 3pEHUS TEXHHYECKOU
peanu3aiuu, Tak 1 BO3MOXKHOCTEH MPOKIIAIKU Kabes.

JIOCTOMHCTBa HaBUBHOW TEXHOJIOTUHU
HEOCIIOPUMBI. [Tpexne BCETO, 3TO
BO3MOXHOCTh cTpouth BOJIC mpaktnuecku
B JIIOOBIX YCJOBHSX, KakK I€pECeUeHHOM
MECTHOCTH — TOpbI, TYHIpA, Tailra TaMm, rae
noctpoensl  JISIL,  Tak M pasmu4HBIX Puc.9.15. HaBuBHbBIE BOJIOKOHHO-
HHAYCTPHAIBHBIX TPErpan — 3KCICIHBIC H ontnyeckue kabemw - {110, IBO.
aBTOMOOWJIbHBIE JOPOTH, (DUIEpPHBIC JHHHUU
pa3IUYHOrO0 Ha3HAYEHUs, J0Ma, OTOPOIbI,

OBparu u mp. 6e3 JOMOJTHUTENbHBIX MPUCTIOCOOIEHUN U TOMOCTOB.

BropeiM BaxHBIM (DAKTOpOM SBISIETCSI TO, YTO MOJOOHOTrO THMA JUHUS HE
TpeOyeT OOJBIIOr0 YHUCHa JAOMOIHUTENbHBIX 3JIEMEHTOB KPEIUICHHS, & UCIOJb3YEeT
MOIIHBIE HECYIIHE KOHCTPYKUMHU CYIIECTBYIOIIUX JIMHUN 3JIEKTponepenay
(rpo303alUTHBIA TPOC, (ha3oBbIE MPOBOJA), KOTOPhIE W OOECIEUYUBAIOT JODKHYIO
MexaHnueckyto 3amuty BOJIC.

KaGenpb 1151 HAKpYTKU Ha MPOBOJIa — OJMH U3 CAMBIX JICIIEBBIX T.K. HE TpeOyeT
JIOTIOJIHUTENBHBIX  3JIEMEHTOB JKeCTKOCTH. KOHCTpyKuMs HaBUBHBIX KaOenen
npuBeneHa Ha puc. 9.15. Ocoboe TpeOoBaHME — BBICOKAS TPEKHHT-3PPO3MOHHAS
CTOMKOCTh BHEIITHEW BJIAr03alMTHON 000JOYKH, TTOCKOJIBKY KaOenh, KaK MpaBHIIO,
BHUCHUT B MOUTHOM 3JIEKTPUYECKOM IIOJIE.

Peanu3anus HaBUBHOM TEXHOJIOTHMH
OCYIIECTBIISIETCA C MNPUMEHEHUEM
CIICLIMAJIbHOM  HABHBOYHOW  MAIIMUHBI,
KOTOpasi H  OCYUIECTBJISIET  HAKPYTKY
JIETKOTO, TOJIHOCTBIO JUAJIEKTPUUYECKOTO
BOK Hna necymuii Tpoc (puc.9.16).



http://www.rus-optic.ru/catalog/opten/07.htm
http://www.rus-optic.ru/catalog/opten/07.htm

Puc.9.16. Peanusanus HABUBOYHBIX
MAIIIHH.
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3. OnTuMm3anusi JUHUK CBSI3M MEPBUYHBIX ceTel. YdeOHoe mocodue mis By3oB. C.dD.Inmarones,
b.K.Huxutuna CII6 I'VT, 2005 r.

4. KoHCTpyKIus, MpOKJIaJiKa, COCIMHCHUE U 3allliTa ONTHYCCKUX Kabenel cBsa3m //PekoMmenaanuu
MCD-T, XKenena, 1994 r.

5. OCHOBBI MPOEKTUPOBAaHMS coopyxkeHui cBs3u. AWM. OcauuukoB, B.A. Konecnukos, M.K.
HuOynun. M. Panuo u cBs3b, 1991 1.

6. UanoB A.b. BonokonHas omntmka: KOMIIOHEHTHI, CHUCTEMBI Tepenadyu, W3MEpeHus. - M.:
Kommnanus Caiipyc Cuctemc, 1999. http://softtutograf.com/node/4707

7. Tletpenko U. U., Y6aiinynnaes P. P. [laccuBubie ontuueckue cet PON. Yacte 1. Apxurexkrypa
u ctanaaptel // Lightwave Russian Edition. M. 2004.

8. CnenoB H.H. CoBpemeHHBIE TEXHOJOTMM HU(PPOBBIX OMNTOBOJOKOHHBIX CeTel CBSI3U. — M.:
Panmmo u cBs3n, 2000.- 468 c.

9. B.JI. HockoB. CTpouTeIbCTBO BOJIOKOHHO-ONTHYECKUX JIMHUK C TMPOKIAJKOM Kabenmeid B
IJIaCTMACCOBBIX ~ TpyOompoBojax.  ABTOMaTuKa,  TeleMEeXaHMKa W CBsi3b,  1997.
http://scbist.com/stati-po-schb/1823-statya-prokladka-volokonno-opticheskih-kabelei-v-
plastmassovyh-truboprovodah.html

10. Buxrop Karok, Anekceit Kostyn, Urops Pynenko - Bonoksao Ha Becy 2.

http://citforum.ru/nets/hard/fiber4/

11.CnenoB H. Ocob6ennoctu coBpeMenHol TexHonorun WDM // Dnexkrponuka: HTB. 2004. Ne 6.
C. 68-76.

12.1TU-T G.694.2. Spectral grids for WDM applications: CWDM wavelength grid (6.02).
http://www.qtech.ru/themes/article/5.htm

13.Hinderthur H., Friedric L. WDM hybrid transmission based on CWDM plus DWDM //
Lightwave Europe. July 2003. P. 9-12.

14.1TU-T G.692. Optical interfaces for multi-channel systems with optical amplifiers (10.98, Corr.
1,2-6.02).

15.Bautista J., Shine B. Untangling the wavelength Web: Separating DWDM Channels with
Interleaves // Photonics Spectra. February 2001. P. 90-92.

16.CnenoB H.H. CoBpemeHHBIE TEXHOJIOTHH MU(PPOBBIX ONTOBOJIOKOHHBIX CETEH CBSI3U. 2-€ UCTIP.
n3a. - M.: Pagmno u cBs3p, 2003.

17.Borella A., Cancelleri G., Chiaraluce F. Wavelength Division Multiple Access Optical
Networks. - Artech House. Boston-London. 1998.

18.CWDM Technology and Applications. White Paper WP011, CIENA Corporation, 2004, p. 1-9.

19.CnenoB H. OcobenHocTH, MpobJieMbl U epcreKTuBbl pazpexeHHbix cucteM WDM (CWDM) //
Onektponnka: HTB. 2004. Ne 7. C. 56-59.

20.Haranpsi BeneneeBa Kak "CeBepo-3amaanwiii Temekom" PON  crpout. 25.11.2009
http://www.nag.ru/news/tag/2466/



http://citforum.ru/nets/hard/fiber4/
http://www.nag.ru/news/tag/2466/

IHNPUJIO’KEHUE 1 — BapuaHThbI 3a1aHUH

Muxkpopaiion - 3aropoansiii p. lllep6akos nep. ya. PyOuninTeiina.
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3aropoaHblit NPOCneKT
Texnonorus cetn — FTTB. I'onoBHast cranums ycranasnusaercs B fome Nel7 u

oOcmykuBaet noma 15, 17, 34, 36.
KOJIM4ecTBa A0OHEHTOB (KOJIMYECTBO KBAPTUP) HYKHO BOCIOJIb30BaThCA SIHACKC —

Jlig 6o71€ MOIHOrO MPEICTaBICHUs 00 3TaXKHOCTH IOMOB, IPUMEPHOU OLICHKU
KapThl BBIJIETUTH 3TOT MUKPOPAMOH U TTIOCMOTPETh NTAHOPAMHBIN BUJ] IOMOB

(KHOTIKA Ha KapTe — MaHopama).



Bapuantsr 01, 32, 92

Mukpopaiion - MockoBckuii mp. Ky3nenosckas yi. SIKOBI€BCKUM nEP. 10Ma
10,12, 36, 34, 186.
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MockoBCKMI NPOCNEKT

Texnonorust cet — FTTH. I"'onoBHas ctaniusa ycranaBiuaercst B joMe NelO u
obcmyxuBaer noma 10, 12, 34, 36.

Jyist 6osie MoMHOTrOo MpeACTaBACHUsT 00 ATAKHOCTU JOMOB, IPUMEPHOM OIEHKH
KOJIM4YeCTBa A0OHEHTOB (KOJIMYECTBO KBAPTHUP) HYKHO BOCIOJI30BaThCs SAHIEKC —

KapThI BBIJICTUTH 3TOT MUKPOPAMOH U TIOCMOTPETh TAHOPAMHBIN BU] TOMOB
(KHOTIKA Ha KapTe — maHopama).



Bapwuantsl 02, 33, 91

Mukpoparion - yiu. llIBenosa, JlepmonToBckuit nep., bantuiickas yi., Kuposckas
1. qoma 3, 4, 6, 8, 10, 16.
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Texnonorust cetu — PON. ["'onoBHas cranmus yctaHaBiuBaeTcs B joMe No§ u
oocmyxkuBaet moma Ne Ne 3, 4,10, 16.
Jlns 6oJ1e TTOTHOTO IPEACTaBISHUS 00 ATAXKHOCTH JOMOB, IPUMEPHOM OIICHKH

KOJIMYeCTBa A0OHEHTOB (KOJIMYECTBO KBAPTHUP) HYKHO BOCIOJIb30BaThCs SAHAECKC —
KapThl BBIJICAUTH TOT MUKPOPAiOH U MOCMOTPETh MaHOPAMHBIN BUJ] JOMOB
(KHOTIKa Ha KapTe — maHopama).



Bapuantsr 03, 34, 90
Muxkpopaiion - yi. TrommuHa, JInurosckuit np., Boponexckas yi., Had0. O6BogHOIO

KaHaja gqoma 2, 4, 6, 145,147,149,73.

139 20 m
e}

28
145

Haé-
Han
a

Texnonorus cetu — FTTB. I'onoBHast cranuus ycranaBinupaercs B joMme Ned

1 00CITy’)KMBa€eT BCE OCTAJIbHBIE JOMA.
Jliig 6071€ MOTHOIO MPECTaBIEHUs 00 3TAXKHOCTH IOMOB, IPUMEPHOM OLIEHKU

KOJIM4YeCcTBa aDOHEHTOB (KOJIMYECTBO KBAPTUP) HYKHO BOCIIOJIb30BaThCs SHAEKC —
KapThl BBIACIUTH 3TOT MUKPOPAUOH U IIOCMOTPETh HaHOPAMHBIN BUJT IOMOB

(KHOIIKa Ha KapTe — maHopama).



Bapwuantsr 04, 35, 89

Mukpopaiion - yn.CeBactbsiHoBa, Ky3HenoBckas yi., CBeaboprekas yi. qoMa 12,
12a, 13, 15, 44.
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Texnomnorus cetn — PON. ["ooBHast cranmmst yctaHaBiuBaeTcs B jome Nel3
U 00CITy>KHBAeT BCe JIoMa.

J1st Oosie moAHOTro MpeacTaBiIeHUs: 00 ATAXKHOCTU JOMOB, IPUMEPHOU OLIEHKH
KoJIMYecTBa A0OHEHTOB (KOJMYECTBO KBAPTHUP) HY’KHO BOCIOJIB30BaThCS SHIEKC —

KapThl BBIJICTUTH 3TOT MUKPOPAMOH U TTIOCMOTPETh TAHOPAMHBIN BUJ] IOMOB
(KHOIIKa Ha KapTe — maHopama).



BapuaHTbl 05, 36, 88
MwuKpopanoH - ya. MNorpaHnyHmKa MNapbkasoro, 2-a KomcomonbcKas yAa., goma 39, 40 k.1, 41, 43, 44.

TexHonorns cet — FTTH. FoN0BHaA CTaHLMA yCTaHaBAMBAETCA Ha Yepgake goma Nedl u obenykusaet
BCE AOMa.

[na 6one nonHoro npeacraBneHma 06 3TaXKHOCTU AOMOB, MPUMEPHONM OLLEHKM KoanyecTBa aboHEHTOB
(KONMYecTBO KBApPTMP) HYKHO BOCMO/b30BaTbCA FAHAEKC — KapTbl BblAENUTb 3TOT MWUKPOPANOH U
NOCMOTPETbL MAHOPAMHBIN BUA OMOB (KHOMKA Ha KapTe — NaHopama).



Bapuantsr 07, 38, 86

MukpopaiioH - JleMOHCTpanmOHHBIN IIp. ABMAalMOHHAA YII., yJI. JIeHcoBera, yi.
I'actremno noma 11,13, 15, 17, 19.
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Texnonorust cetu — FTTH. T'onoBHast ctanuus ycranasnupaetcst B jome Nel3 mo

JleMoHCTpaMoOHHOMY Tp. ¥ o0ciyxuBaet qoma 11, 13, 15 (mo ABnaunoHHoi yi.),
17, 19. Jom 15 no yin. I'actemno — 3To epKoBb.

Jliig 6o71e MOIHOrO MpeICTaBIeHHs 00 TaXKHOCTH IOMOB, IPUMEPHOM OLICHKU
KoJIM4ecTBa A0OHEHTOB (KOJIMYECTBO KBAPTUP) HYKHO BOCIOJIB30BaThCA SIHACKC —

KapThl BBIJICITUTH ’TOT MUKPOPAOH U TOCMOTPETh MaHOPAMHBIN BUJ] JOMOB
(KHOIIKa Ha KapTe — maHopama).



BapuanTtsr 08, 39, 85

Mukpopaiion - yin.bioxuna, Mertuiesnckuit nep., 3sepuHckas yi., Kponsepckun

np. poma 1, 3,1, 5, 39, 73, 75.
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Texnonorust cetu — PON. ['onoBHas cranmus ycranaBiaubaetcs B jome Ne3 1o yi1.
brnoxuna u 06cmyXUBaeT BCe 10Ma.

Jlist 6osie moHOTO MpeACcTaBiIeHUsI 00 ATAXKHOCTU JOMOB, IPUMEPHOU OIEHKH
KOoJIM4ecTBa a0OHEHTOB (KOJIMYECTBO KBAPTHUP) HYKHO BOCIIONIB30BaThCA SIHACKC —

KapThl BBIJEIUTH ’TOT MUKPOPAiOH U MOCMOTPETh MaHOPAMHBIN BUJ JOMOB
(KHOIIKa Ha KapTe — maHopama).



Bapwuantsl 09, 40, 84
Mukpopaiion - bonortnas yi., 2-oi MypuHckuit np., p. Ilapxomenko noma 34,
43, 45, 47.

30 %

&£

24 M
prHCKMﬁ e

W

43

Texnonorus cetn — FTTB. I'onoBnast cranuus ycranasinusaercs B jome Ne34
1 00CITy’)KHMBAET BCE OCTAJIbHBIE IOMA.
Jl1a 6071€ MOTHOrO MPEICTaBIEHHs 00 3TaXKHOCTH IOMOB, IPUMEPHOU OLICHKU

KOJIM4ecTBa A0OHEHTOB (KOJIMYECTBO KBAPTUP) HYKHO BOCIOJIb30BaThCA SIHACKC —
KapThl BBIJIETUTH 3TOT MUKPOPAMOH U TTIOCMOTPETh NAHOPAMHBIN BUJ] IOMOB
(KHOTIKa Ha KapTe — maHopama).



Bapmuanrsr 10, 41, 83

Muxkpoparion - yi. Kpxuxkanosckoro, yi. Kononrai, np. Conunaproctu noma 6
k.1,2,4kk. 1-10,36 xx. 1 —6.
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Texnonorus cetu — FTTC. 'omoBHas cranums ycraHaBinuBaeTcs B joMe Neb k.1
B rpynmax 1omoB 4 k.k. 1 — 10 u 36 x.x. 1 — 6 onpenensieTcss MECTO yCTaHOBKHU

ontudeckoro ysna (OY) u namee pa3Bojika OCYIIECTBIACTCS KOAKCHUATbHBIM
KabeneM.

Jlig 60j€ MOJIHOTO NMpPEACTaBIEHUS 00 STaXXKHOCTH JOMOB, NPUMEPHON OLEHKU
KOJIM4YecTBa aOOHEHTOB (KOJIMYECTBO KBAPTHUP) HYKHO BOCIOJIb30BaThCs SHACKC —

KapThl BBIIEIUTh 3TOT MHUKPOPAllOH W MOCMOTPETh MAaHOPAMHBIM BHUJI JIOMOB
(KHOIIKa Ha KapTe — maHopama).



Bapuante 11, 42, 82
Muxkpopaiion - m. Pepomonnu, CpeqHEOXTUHCKHUM TIp., bOJIbIICOXTHHCKUY TID.,

CunsiBuHckas yi. joma 2, 4, 6,7, 8,9, 10, 11, 39, 41, 48, 50, 52.
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IHEOXTUHCKMIA NpocH.

Texnonorust cetu — FTTB. 'onoBHas cranius yctanapiuBaercs B jome Neb 1o

CUHSBUHCKOH yJI. M OOCITY’KMBAET BCE OCTAJIbHBIE JOMA.
Jliia 6o71€ MOIHOrO MPEICTaBICHHs 00 3TaXKHOCTH IOMOB, IPUMEPHOU OLICHKU

KOJIMYECTBA A0OHEHTOB (KOJII/ILICCTBO KBapTI/Ip) HYKHO BOCIIOJIB30BaTbHCA ﬂHlIeKC —
KapThl BBIACIIUTD 3TOT MHKpOpaﬁOH " ITOCMOTPCTH HaHopaMHBIP'I BUA JOMOB

(KHOIIKa Ha KapTe — maHopama).



Bapuantsl 12, 43, 81
Mukpopaiion - Bapmaskas yiu., yia. ['anctana, KpacHonytunosckas yi. noma 118,

120, 120k.1, 122, 124, 1k.1.
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Texnonorust cetu — FTTH. ['osioBHas cTaHIMs ycTaHABIMBAETCS B IOJICOOHOM
nomeneHuu otens Park-Inn IynkoBckast 1 00Cay)KHBAaeT BCE OCTAIBHBIC JKUJIBIC

J0Ma.
Jliig 6071€ MOIHOIO MPEICTaBIEHUs 00 3TAXKHOCTH IOMOB, IPUMEPHOU OLIEHKU

KOJIM4ecTBa a0OHEHTOB (KOJIMYECTBO KBAPTHUP) HYKHO BOCIIONIB30BaThCA SIHACKC —
KapThl BBIJEIUTH ’TOT MUKPOPAiOH U MOCMOTPETh MaHOPAMHBIN BUJ JOMOB

(KHOIIKa Ha KapTe — maHopama).



Bapwuantsr 13, 44, 80
Mukpopaiion - JIurosckuii mp., Paccrannas yi., Boponexckas yi., [Ipunykckas

yi1. Bee xumblie 1oma B KBapTasie.
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Texnonorus cetn — PON. ['onoBHas cranuus ycranaBinuBaeTcs B fome Ne241 mo
JIMroBckoMy 1Mp., B KOTOPOM HaxXOAMTCA MHOTO O(HUCHBIX TMOMEIICHUNH U

00CITy’KHMBA€ET BCE JKUJIbIE IOMaA.
JUia 60j€ MOJIHOTO NPEACTaBICHUS 00 STaKHOCTH JOMOB, IPUMEPHON OLEHKH

KOJIM4YeCTBa aOOHEHTOB (KOJIMYECTBO KBAPTHP) HYKHO BOCIOJIb30BaThCs SHACKC —
KapThl BBIIECTUTH ATOT MHUKPOPAHOH M TMOCMOTPETh MAaHOPAMHBIA BHUJ JIOMOB

(KHOTIKA Ha KapTe — MaHopama).



Bapuanrsr 14, 45, 79
Mukpopaiion - OnbxoBas yi., mp.Kopoinesa, yn.Mapmana Hosukosa goma 2, 4, 6,
10, 29 Bce kopmyca, 31 Bce kopmyca.
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Texnonorust cetu — FTTB. I'onoBHas cradius yctaHaBiuBaercs B jome No2 —
CBOOO/IHBIC TTOMEIIICHHS ICTCKON MOTUKIMHUKY, T10 Y. OnbXoBas U 00CITY>KUBAET
BCE OCTaJIbHBIE JOMA.

Jlns 6oJ1e oTHOTO TIPEeACTaBIECHUS 00 ATAKHOCTH JOMOB, IPUMEPHOM OLICHKU
KOJIM4ecTBa aOOHEHTOB (KOJIMYECTBO KBAPTHUP) HYKHO BOCIIOJIB30BaThCS SIHIEKC —
KapThl BBIACIUTH 3TOT MUKPOPAOH U TOCMOTPETh MaHOPaMHBIM BU/I TOMOB
(KHOIIKa Ha KapTe — maHopama).



Bapuanrsl 15, 46, 78
Mukpopaiion - Cubupckas yn., yir3ammuHa, becTyxkeBckas  yiI.
KonapareeBckuii ip.joma 20 k.1, 23 k.2, 3, 16, 18, 22, 24, 26, 66, 68, 87.
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Texnonoruss cetu — FTTH. T'omoBHast craHmus yCTaHABIMBAETCS B CBOOOTHOM
noMenieHnu .24 1 00CTy)KMBAeT BCE OCTAJIbHBIC KUJIBIC JIOMA.
Jlns ©6ojie TOJIHOTO MPEICTaBICHUS 00 STaKHOCTH JOMOB, NMPHUMEPHON OICHKH

KOJIMYECTBa A0OHEHTOB (KOJMYECTBO KBAPTHP) HYKHO BOCTIOIB30BaThCs SHACKC —
KapThl BBIJICTUTh OTOT MHUKPOPAHOH W TOCMOTPETh TMAHOPAMHBIA B JIOMOB
(KHOTIKa Ha KapTe — maHopama).



Bapwuantsr 16, 47, 77

MukpopaiioH - np. DHrenbca, SApocnaBckuii mp., 3abalikanbckas yi.,
CxobeneBckuii nip. 1oma 1, 70, 72, 74 k.1, 2A, 76 k.2, 55.
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Texnonorust cetu — PON. T'omoBHas craHmms ycraHaBiauBaercs B gome Ne72 1o
np. DHreabca u 00CITy)KUBAET BCE JIOMA.

Jlst GoJie TIOJTHOTO TIPEACTABIICHUS 00 ATaXHOCTH JOMOB, NMPUMEPHOU OICHKU
KOJIMYECTBa A0OHEHTOB (KOJIMYECTBO KBAPTHP) HYKHO BOCTIOJIB30BaThCs SHACKC —

KapThl BBIICITUTh ATOT MHUKPOPAHOH W TOCMOTPETh TMAHOPAMHBIA B JIOMOB
(KHOTIKa Ha KapTe — maHopama).



IIpuaoxenue 2. KomnonenTsl kadeabHoi cuctembl HFC, FTTX, PON.

2.1. KoakcnanbHble kaleiu.

OO1en3BecTHO, YTO THI HCIOJIB3YyeMOro Kabens B 3HAUYUTEIbHOW CTETEeHU
OIpeensieT KadyecTBO TPAHCIANUU TV CUTHAJIOB B MPOTSHKEHHBIX MAarucCTpassXx.
Xopouuii kabenb T0KEeH 00J1a]aTh CIeAYIOIUMU XapaKTePUCTUKAMU:

® MajgbIMU IMOTOHHBIMU MOTEPSMU U HIMPOKUM JHMANA30HOM Ppaboyux
TEMIEpPaTyp;

® BBICOKHM K03 pULIEHTOM pPaguodKpaHHOU 3aIMTBHI,
XapaKTepU3yIOIMIMM YpPOBEHb BHEUIHHX 3JEKTPOMArHUTHBIX HABOJOK, YTO
0COOEHHO Ba)KHO MPY BHEAPEHUHU YCIYT MHTEPAKTUBHOTO CEPBUCA;

® OJHOPOJHOCTHIO BOJHOBOI'O CONPOTHUBIICHUS;

® MajbIM COINPOTUBICHUEM LEHTPAIbHON JKUJIBl U IKPAHHOM OIUIETKH
MOCTOSTHHOMY TOKY (TIpU AMCTAHIIMOHHOM MHUTAHUN);

YciaoBHO Bce THmbl  Kabenell MOXKHO pa3feNuTb Ha TpU KaTErOpUU:
MarucTpajibHble, CyOMarucTpaibHble U JOMOBBIE (A0OHEHTCKUE).

VYcnemHo 3apekoMeHoBaBiias cedst kommaHus COmMMSCOPE BbITyCKaeT
oueHb mupokuit kiaacce kadeneut g CATV, MATV u SMATYV cereti.

HaunGonpmyto nonynspaocts B Poccun or CommScope nonyyunu kadeiau co
CTaHJIAPTHON 3KPAHUPOBKOW BBIMYCKAEMBIE C IUIOTHOCTHIO 3KPAHHOW OIUIETKHA OT
60% mo 95% (tabn.Il.2.1, I1.2.2). DT0 TMO3BOJSIET peannu3oBaTh KOA(PGUIUCHT
paauosKpaHHOU 3amuThl He MeHee 75 dB B auanmazonax MB u He menee 65 dB B
nuamnazone JIMB. KaGenu ¢ cymnepskpaHupoBKoil 001aaat0T KO3()PUIIUEHTOM
paauosKpaHHoi 3amuTel He MmeHee 110 dB.

Heobxoammo moMHUTH, 9TO KOI(PGUIIUEHT PaTuOdKPAHHOW 3alUTHI SIBISETCS
BOKHEUIIMM TapaMeTpoM IMpU BHEAPEHUU YCIYT HHTEPAKTUBHOTO CEpBHUCA.
Oco0eHHO 93TOT mapaMeTp paclpocTpaHseTcs Ha aboHEHTCKWe Kabenwu,
UCIIOJb3YEeMbI€ B CTOSIKAX U BO BHYTPUKBAPTUPHOU pa3BOjKE, IJie HAOIIOMAIOTCS
3HAUUTENIbHBIE IIyMbl HWHIrpeccuu. HekoTopsie (QUPMBI-POU3BOAUTENN HE
3aSBISIOT 3TOT BAXKHEUIIMI mapamMeTp WM 3asBISIOT €r0 CO CBOMCTBEHHOM
MeTonukoi, orimyHo ot EN 60023. Taxxe HeoOXOAUMO 3HATh, YTO
KOd(pPUIIMEHT paguod’KpaHHOW 3alUThl 3aBUCUT OT JuWala3oHa 4YacToT U
cHIKaeTcs npu u3rube va 10-20 dB.

Bo Bcex Tumax kaOeneil HCMOIB30BaHA MOJIMXJIOPBUHWIOBAS 0O00JIOYKA U
JUAJIEKTPUK U3 BCIEHEHHOrO MOJMATUJIEHA. DTO MO3BOJISIET peain30BaTh Mallble
MOTOHHBIE TIOTEPH, JOJTOBPEMEHHYIO COXPAHHOCTh BCEX HKCIUTyaTallMOHHBIX
napamerpoB. Bo  BmaroycroitumBoM  kabene  MCHOJIb30BaHA  TelIUEBas
M30JIAIIMOHHAs TPOCJIOWKa, MPEMSATCTBYIONAs MPOHUKHOBEHUIO BJIard BHYTPb
Ka0Oeliss U TMOBBIIAIONIAS €ro KOPPO3UOHHYIO CTOMKOCTh. Kabenb co cTaabHbIM
TPOCOM PACCUUTAH Ha CYpPOBBIE YCIOBHUS IKCIUTyaTallMH ¢ Y4€TOM MaKCUMaJIbHOIO
npoBucanus B 1 M npu ayiune nposiera 10 150 M B yClIOBUSIX €ro 00Jie/IeHEeHUS.



Tabn. [1.2.1. CATV ka6ean CommScope.
Hasnauyenue AOOHeHTCKHii | Cy6.MarucTpaabHblii | MarucrpanbHblie
Tun kadeas F660BV F1160BV QR 540 QR 715 QR 860
Fe6...BVV F1160BVV
F2-660BVM F1160BEF (cepus
(cepust 6) 11)
Juametp LI, MM 1,02 1,63 3,15 4,22 5,16
JnameTp 1-ka, MM 4,57 7,00 13,03 17,42 21,03
Juametp BII, MM 4,75 7,29 13,72 18,16 21,84
Brennnit 6,91 10,03 15,49 19,94 24,38
JHaMeTp, MM
Jmam. Tpoca, MM 1,3/1,83 1,83/2,72 2,77 4478 478
O, 1b/100m, MTI'1g
f=5 1,9 1,25 0,46 0,36 0,30
f=50 5,25 3,15 1,44 1,15 0,98
£ =250 14,43 9,02 4,59 3,67 3,12
£ =600 16,73 10,43 5,38 4,30 3,61
f=865 20,01 13,05 6,56 531 4,36
£=1000 21,49 14,27 7,12 5,74 4,72
Koaddumnuent 80-90 135 130 120
PaIHOIKpaH.
3aIIUTHL, b
Mums. panuyc 50-70 50-70 102 127 178
n3ruba, MM
I\ |

Taomn. [1.2.2. SMATYV kaoeau CommScope.

F113 SAT703 SAT700 Koka 799 | RG-6 RG-11
F113 SAT7032 SAT700 Koka 799 RG-6 RG-11E
78BV H RG-6 RG-11D
F113 SAT703B digital RG-11M
50TSE SAT703N RG-11MD
F113 SAT703-
50TSV 2G
Kouctpykuus Cu Cu Cu OMeHEeHast CTallb
L1, tuametp, MM 1,13 1,1 1,0/1,02 1,63
-k quamerp, MM PEG 4,80 PEG PEG 7,1
4,8/4,57
Okpan — Qombra muamerp,| Al 4,98 Al/AL_/ Al 100 Al /Pet/Al| Al
2" "2

MM 100%

Omnerka ITmotHocts, % | CuSn CuSn 455,40 CuSn 38 CuSn-5,6 | Al 60

JIMaMETP, MM 78/50/50 5,29

JIONONTHUTENBHBIN 9KpaH Al Pet 63 Pet 5,32 Al

Buewmnssa 00-ka 1., MM PVvC / PE /| LSZH / PVC / PVC 6,60 /| PVC 6,60 PVC 6,8 PVvC
PVC 6,60 /| 6,60/7,60 6,8/6,91
6,91/6,91

Bomn. conpotusnenue, Om | 75 +3 75+2

o, 16/100 m:

f=5MTInu 1,4 1,4 4,3 1,6 - -

f=50 MI'g 4,0 4.4 8,0 4,4 - -

=200 MI'n 8,2 8,8 12,7 8,2 9,5/- 6,3/-/6,3/-

f=400 MI'n 11,8 - - 12,1 -/13,3 -/8,9/-/8,9

=800 MI'n 17,0 - - 18,0 23,2/- 13,5/-




f=1000 MI'g 19,0 19,3 22,6 20,5 - -/14,8/--

f=1750 MI'n 255 25,4 26,1 - - -

f=2400 MI'n 30,1 29,7 - 33,4 - -/21,6/-

£=3000 MI'q 338 331 - - -

Koadduuuenr PI3:

30-1000 MI'n, 1B 2300 /200 1| > 75 >75 -/ > 85 -/> 85/-1> 85

1000-2400 MTI'u, nb 00 > 65 -/>85 -/> 85/-/> 85
Konctpyxkiuu l l ﬂ

i

2.2. Kabeanb «BuTasi mapay.

Jlns Toro d4toObl BHIOpATh MOAXOMAIIMA THI KaOens, MNepeyuciuM
HEKOTOpbIE OCHOBHBIE (DaKTOPBI, BIUSAIOIINE HAa BHIOOP:

- MMPOCTOTAa MOHTAXa;

- DKpaHUpoOBaHUE Kabenst He TpeOyercs, eciu Kabellb MPOKJIAIbIBaeTCs B
npenenax OAHOTO 3[aHMs, K TOMY K€ IKPaHUPOBAHHBIA KaOesb SIBISETCS OYEHb
KPUTUYHBIM K KAa4YECTBY BBIMOJHEHUS MOHTaXa M 3a3€MJICHUS, UMEET OOJIbIIYIO
CTOUMOCTB;

- 3aTyXaHWe CHUrHaja — TJIaBHAas TPUYMHA, KOTOpass OrpaHUYMBAET
MaKCUMAJIbHYIO JUIMHY KaOes;

- CKOPOCTb Ie€peaady JaHHbIX OrpaHUYEHA MPOTSKEHHOCTBIO CETMEHTA CETU
U KaTreropuei kabdes.

Buras mnapa B KayecTBE cpeApl Mepelayd HUCIONb3yeTcsl BO BCEX
COBPEMEHHBIX CETEBbIX TEXHOJIOTHSX, a TaKKe B aHaJoroBol u uudpoBOii
TeneoHnr. YHU(]UKALKA NAaCCUBHBIX 3JEMEHTOB CETH Ha BUTOHM Mape craia
OCHOBOM JUIsl KOHUEMIUU MOCTPOEHUS CTPYKTYPUPOBAHHBIX KAOEIbHBIX CHUCTEM,
HE3aBUCUMBIX OT CETEBBIX T€XHOJIOTHM. JIt0Oble ceTn Ha BUTOM Mape OCHOBAHbI Ha
3Be3/1000pa3HOl  TOMOJOTUM, KOTOpass TMpPU COOTBETCTBYIOUIEM AKTUBHOM
000pyTI0BaHUHU MOXKET CITY)KUTh OCHOBOM JIJIsl JTF0O00H JTOTHYECKOM TOIIOJIOTHH.

Kabenu Ha ckpyueHHo#, wnu Butoit mape (Twisted Pair cable, TP), B
OTIUYME OT KOAKCHAIbHOTO Kalemnsi, CUMMETPUYHBI W HCIOJIB3YIOTCS IS
muddepennransHoi (0amaHCHO) Mepegadn curHania.

[Ipu ckpyuyuMBaHUM OKa3bIBA€TCA, YTO MPOBOJHUKK BCErjJa HUIAYT MOJ
HEKOTOPBIM YTJIOM JIPYT K APYTY, UTO CHHXKAET EMKOCTHYIO U UHIYKTUBHYIO CBS3b
Mexy HUMH. Kpome TOro, 3Ha4MTeNbHBIM OTPE30K TaKoro KaOems A BHEITHHX
NoJIe  OKa3bIBa€TCd  CUMMETPUYHBIM  (KpPYIJIbIM), UYTO  CHMXKAeT  €ro
YyBCTBUTEJIBHOCTh K HaBojAKaM (1o Iud@epeHlranbHON MOMeXe) W BHEIIHHUE
U3ITyYEeHUs] TIPU MPOXOKIEHUU curHana. Uem Menpye mar CKpyTKH, TEM MEHbIIE
NEPEKPECTHBIEC TIOMEXH, HO U OOJIbIIIE TOTOHHOE 3aTyXaHHe Ka0ess, a TaKkKe Bpems



pactpocTpaHeHusi curHaia. Kabembp MOXET HMETh pa3IUYHOE HCIOIHEHNUE,
OTJENIbHBIE Maphl MOTYT UMETh KpaH U3 MEJHOW MPOBOJOKHU W/uiu ¢onsru. B
o0l 5KpaH MOTYT ObITh 3aKJIFOUEHBI U BCE Napbl KadeJs.

Buras mapa MoxxeT ObITh Kak HedKpaHupoBanHasi urtas mapa (Unshielded
Twisted Pair, UTP), Tak u sxpanupoBanHas Butas mnapa (Shielded Twisted Pair,
STP).

STP- ka0eqb 3 BUTBHIX Nap ¢ HHANBHUAYAJTbHOH IKPAHUPOBKOH KAXKI0i
13 HUX. OCHOBHBIMU NPEUMYIIECTBAMU SKPAaHUPOBAHHOW BUTOMU Maphbl SIBISIOTCS
3alUTa OT BHEIIHUX 3JEKTPOMArHUTHBIX HABOJOK, MOBBIIIEHHAs MEXaHUYEeCKas
OpOYHOCTh W 3(p(deKkTuBHAs 3alUTa OT HECAHKIIMOHUPOBAHHOTO JOCTYyNa K
nepenaBaeMoil nHpopmanuu. B Toxe Bpems, HalWyMe 3a3eMIISIEMOr0 3KpaHa
YJIOPOXKaAET KaOellb, JOTOJHHUTEIBHBIA 3alllUTHBIM CIIOH  YCIIOXKHSET €ro
IPOKJIAJIKY.

Jlna coenmmHenus kabOemss STP ¢ ceTeBoil miaToil MOXKHO HCHOJIB30BaTh
pazeeM D. Jlng mnoakimroueHuss KabOens K YCTPOMCTBY MHOTOCTAHIIMOHHOTO
noctyna (MAU) unu koHueHTpaTopy, ucnoiib3ytot pazbem |IBM Data Connector.

Ka6ens STP o0bdHO ucmonb3ytoT B certsx Token Ring, UTP- B cersix
Ethernet (10BaseT n100BaseT) u u3penaka B cersix Token Ring.

UTP- kaleinb u3 HeIKPAHMPOBAHHBLIX BHUTBLIX map U 0e3 001ero
IKpaHa BOKpYr cepaeuyHuka. K Hegocratkam UTP oTHocATCs HU3KUE ypOBEHb
3aLUIIEHHOCTH OT IMOMeX M O0JIbIION ypOBEHb COOCTBEHHBIX M3JIyYEHUH, a TAKKe
BO3MOKHOCTb ~ NPOCTOTO  HECAHKIIMOHMPOBAHHOTO TMOJKIIOYEHHS K  CETH.
JIOCTOMHCTBaMHM 3TOTO KaOens SIBISIIOTCS  JelIeBU3HA, HEOOIbIIas TPYI0EMKOCTh
B MOHTaXe, OTCYTCTBHE TIOBBIIICHHBIX TpeOOBaHM K BHYTPECHHEMY
3a3eMJISAIOIEMY KOHTYPY 3IaHHs.

Kareropus (Category) BuTol mapbl OmpeneiseT 4YacTOTHBIM JUara3oH, B
KoTopoM ee mpuMmeHeHne d¢pdextuBHO. B HacTosimee Bpems AEHCTBYIOT
CTaHJApTHBIC ompeneieHus 6 kareropuii kabems (Categoryl...Category5Se).
YacTtoTHBIE JAMAna3oHbl TMPUMEHUMOCTH Kaleleld pa3MyHBIX  KaTerOpHid
npusezenbl B Tabmuie [1.2.3. Kareropun onpenenstorcs cranaaptom EIA/TIA
586A. B mocnemHel Tpade mnpuUBOIUTCS KiIacCUUKAIUSA JIMHUNA  CBS3H,
oOecreuynBaeMbIX 3TUMHU Kabensimu, 1o cragaapty 1SO 11801 u EN 50173.

Tabnuua I1.2.3. YacTtoTHble AMana3oHbl Kabenel pa3IuyHbIX KaTeropHuii

Kareropus Kitace nuann [Tonoca gactor, MI'ny TumnoBoe ceTeBoe NPUIOKEHHE

1 A 0.1 AHasoroasi TeehOHHUsI

2 B 1 [udponas renedonus, ISDN

3 C 16 10Base-T(Ethernet)

4 — 20 Token Ring 16 M6wut/c

5 D 100 100Base-TX(Fast Ethernet)

5e D 125 1000Base-TX(Gigabit Ethernet)

6 El 200 —

7 F1 600 —
e KabGenp kareropuum 1 — 3T0 0OBIYHBIN TeneOHHBIM Kabeab (TMapsl

IIPpOBOJOB HC BI/ITLIG), II0 KOTOpPpOMY MOXKHO IICpCaaBaTb TOJBKO pPC€Yb, HO HC



nanable. Jlanabil TUD KaOenst uMeeT OOJBIION pa3dpoc mapameTpoB (BOJHOBOTO
COINPOTHUBJIEHMS, IOJIOCHI IPOITYCKAHMSI, IEPEKPECTHBIX HABOJOK).

e Kabenb kateropuu 2 — 3To Kabesib U3 BUTHIX Map VIS NIepe/iaun JaHHBIX B
nosioce yactor 10 1 MI'u. Kabenp He TecTupyeTcsi Ha ypOBEHb NEPEKPECTHBIX
HaBOJIOK. B HacTosIIee BpeMsi OH UCIOJb3yeTcs oueHb peako. Cranmapt EIA/TIA
568 He paznuuaet kabenu kaTeropuit 1 u 2.

e Kalbenp kareropun 3 — 3TO Kabenab I NEpeladyd JaHHBIX B II0JIOCE
gacToT A0 16 MI'n, cocrodAmmii U3 BUTBHIX Map C JEBIATHIO BUTKAMU Ha METP
mHbl.  Kabenb  TecTupyeTcss Ha Bce MapaMeTpbl UM HMMEET  BOJHOBOE
conpotusieHre 100 OM. 1o camblii mpocTOi TUIl Kabeneil, peKOMEHI0BaHHBIM
CTaHIapTOM JJIsi  JIOKaJIbHBIX ceTed. Celluac OH uMeeT HauOoJbIIee
pacnpocTpaHeHue.

o KalGenp kareropun 4 — 3TO0 Kabeib, MEpeAArONINil JaHHBIE B TOJIOCE
gactor 10 20 MI'u. Hcnone3yercss peako, Tak KaK HE CIMIIKOM 3aMETHO
OTJIMYAETCS] OT KAaTerOpUH 3. CTaHJAPTOM PEKOMEHIYETCS MEPEXOIUTh Cpa3y Ha
kabenp kareropuu 5. Kabenb kateropum 4 TeCcTHpyeTCs Ha BCE MapameTpbl U
umeeT BojHoBoe conpotuBieHue 100 Om. Kabens Obu1 pa3zpaboTan miist pabOTHI B
cetsix no ctagaapty IEEE 802.5.

e Kalenb kaTeropuu 5 — paccyuTaH Ha Mepeady JaHHBIX B MOJIOCE YaCTOT
10 100 MI'u. CocTOMT U3 BUTHIX Nap, UMEIOLIUX HE MEHEe 27 BUTKOB HAa METP
mHbl.  KabGenb  TecTupyeTcs Ha Bce MapamMeTpbl M MMEET BOJHOBOE
conporusienne 100 Owm. PekomeHayeTcss NPUMEHSTh €ro B COBPEMEHHBIX
BBICOKOCKOPOCTHBIX ceTsix Tuma Fast Ethernet u TPFDDI. KaGens kareropuu 5
npumepHo Ha 30-50% nopoxe, ueM kabenb Kareropuu 3.

e Kabenp kareropu 5S¢ pacCUUTaHHBIM Ha MEpeaady JaHHBIX B IOJIOCE
gacToT 10 125 MI'm. Ilo COOTHOIIEHHIO IIEHA-KAa4yeCTBO B JAHHOE BpPEMS OH
SBJIETCS JTyYIIUM BapUAHTOM.

e KabGenp kareropum 6 — NEPCHEKTUBHBIA THI KaOens IJis Tepeaadu
JAHHBIX B noJioce yactot o0 200 MI 1.
o Kalenp kareropuu 7 — TEPCHEKTUBHBIA THUN KalOens nJsi mepenadyu

NaHHBIX B noJioce yactot 7o 600 MI11.

CornacHo cranmapty EIA/TIA 568, mosHOE BOJIHOBOE COINPOTHUBIICHHUEC
HauOoJsiee COBEpILCHHBIX Kabeneh kareropuil 4, 5 u Se qoiKHO coctaBisaTh 100
OM £ 15% B uvactoTHOM Jauamna3zoHe oT 4acTtoTel 1 MI' mo MakcumanbHOMI
yacToThl KaOems. Jlyis corjmacoBaHusi MMIIEJAHCOB KaOenss U o0OpyJdoBaHUS B
cllyyae UX HECOBIAJICHHS IPUMEHSIOT coryiacyromiue Tpanchopmaropsl (Balun).

Bropoii BaxkHeMmMH mapaMeTp, 3adaBaeMbld CTaHAAPTOM — 3TO
MaKCHUMaJIbHOE 3aTyXaHWe CHrHaja, IepelaBaeMoro Mo Kalea Ha pa3HbIX
gactotax. B Tabmune I1.2.4 npuBencHbl MNpelelbHbIC 3HAYCHUS BEJIMYUHBI
3aryxaHus sl kabenei kareropuit 4, 5, Se mua paccrosaus 1000 ¢ytor (305
METPOB) IPU HOPMAJILHOU TemmepaType okpyxkaromieit cpenst 20°C.



Tabnuna I1.2.4. MakcumaibHOE 3aTyXaHHE B KaOesiX.

Yacrora, MI'tl MaxkcumanbHoe 3atyxanue, 1b/305m
’ Kareropus Se Kareropus 4 Kareropus 5
0,064 2,0 2,3 2,2
0,256 3,0 3,4 3,2
0,512 4,0 4,6 4,5
0,772 53 5,7 55
1,0 6 6,5 6,3
4,0 12 13 13
8,0 16 19 18
10,0 18 22 20
16,0 23 27 25
20,0 25 31 28
25,0 28 - 32
31,25 32 - 36
62,5 48 - 52
100 54 - 67
125 65 - -

W3 Tabmuupl BUJHO, YTO BEJIMYMHBI 3aTyXaHHUs Ha 4acTOTax, OJNM3KHUX K
OpelenbHbIM, A BceX Kalenel oOdeHb 3HAuMTElIbHBI. Jlake Ha HEOOJBIINX
pPacCTOSIHUSAX CHUTHAJ OCHabyseTcss B JAECATKM U COTHHU pa3, YTO MPEIbSBISIET
BBICOKHE TPeOOBaHUS K IPUEMHUKAM CUTHAJIA.

Eme onun crnenmduyeckuil mapamerp, OMpeaesieMblii CTaHAApPTOM — 3TO
BEJIMUMHA TIepekpecTHo HaBoAku Ha OmmkHeM koHIile (NEXT — Near End Cross
talk). On xapaktepu3yeT BIHSHUE Pa3HBIX MPOBOJOB B Kadene Apyr Ha npyra. B
tabmuue 11.2.5 npeacraBieHbl 3HaU€HHs AOMYCTUMOM NEPEKPECTHOW HABOJAKHM Ha
OMMKHEM KOHLE s Kabenmed karteropuil 4, 5 m 5e Ha pa3aUYHBIX YacTOTax
curana. EcrecTBeHHO, 0ojiee KayeCTBEHHbIE KaOeln 00eCleurMBaIOT MEHBIIYIO
BEJIMYHMHY MEPEKPECTHON HABOJIKH.

Ta6mmma I1.2.5. JlonycTumple ypOBHH NEPEKPECTHBIX HABOJIOK

Hacrora, MI'ny [lepexpecTHas HaBo KA Ha OJM>KHEM KOHIE, 1b
Kareropus Se Kareropus 4 Kareropus 5
0,150 -84 -68 -74
0,772 -74 -58 -64
1,0 -73 -56 -62
4,0 -63 -47 -53
8,0 -52 -42 -48
10,0 -50 -41 -47
16,0 -48 -38 -44
20,0 -45 -36 -42
25,0 -44 — -41
31,25 -43 - -40
62,5 -42 — -35
100,0 -40 — -32
125 -38 - -

Cranpapt omnpenenseT TakkKe MAaKCUMAJIbHO JOMYCTUMYIO BEJIUYUHY
paboueil eMKOCTH KaKJI0M M3 BUTOW map kabenei kareropuu 4 u 5, oHa JOJDKHA




coctaByiATh He Oonee 17 H® na 305 merpoB (1000 ¢yrtoB), a mis kabens Se
46nd/m, npu yactote curaana 1 KI'm u remmepatype okpysxaromieit cpeanr 20°C.
Jliss mpucoeqUHEHHs] BUTBHIX TMap HCIONB3YIOTCS pa3beMbl (KOHHEKTOPHI)
tuna RJ-45 (cMm. puc.Il.2.1), noxoxue Ha ucnoias3yembie B Tenedonax RJ-11, Ho
HECKOJIbKO Oombliue 1o pasMepy. Pazbembl RJ-45 umeroT BoceMb KOHTAaKTOB
BMecTO ueTbipex B ciydae RJ-11. Ilpucoenuusrorcss pasbembl K Kabemo ¢
MOMOIIBIO CTIEIMANIBHBIX O0KUMHBIX HHCTPYMEHTOB. I[lpu 3TOM 30J04eHbIE
UTOJIbYaThle KOHTAKTHI pa3beMa MPOKAIBIBAIOT U3OJISIIHIO
s KaXJIOr0 TPOBOJA, BXOAAT MEXIy €ro >KUJaMu u
| '. 00ecreurBalOT KaueCTBEHHOE U Ha/IEKHOE COeIMHEHUE.
[~. .-] Kabenu BbITyCKalOTCS C JBYMs THIIAMH BHEITHUX
] 000JI0YEK:
- kabenmp B momuBuHIIXIopuanoii (IIBX, PVC)
0o00JIOUKE JelIeBlie M TMpeaHa3HayeH s paldoThl
Kabens B CpPaBHUTENBHO KOMQOPTHBIX YCIOBHUSIX

h..‘

Puc H.2.1. Paznembr
(xoHHekTOpHI) THMA RJ-45.

AKCIUTYaTaluu;
- kabenb B Te(JIOHOBON O0O0JIOUKE JOPOXKE M TMpeaHa3HadyeH sl 0ojee KeCTKUX
YCIIOBUM DKCIUTYaTallH.

Kabenr B IIBX-00osouke HaspiBaeTcs eme NON-plenum, a kabenb B
Ted1oHOBO# 060mouke — plenum. Tepmun plenum o6o3HaYaeT MPOCTPAHCTBO MO/
(banbpIInoIoM U HAJ TOJABECHBIM MOTOJIKOM, TJIe OYeHb YA00HO pa3MmeniaTh kadeau
cetd. JIJi1 MPOKIAAKU B 3TUX CKPBITHIX OT TJIa3 MPOCTPAHCTBAX yao0Hee Kabelb B
Te()IOHOBOW 000JI0UKE, KOTOPHI, B YACTHOCTH, TOPUT TOpasno xyxe, uem [I1BX-
Ka0eJlib, U HE BBIJIENSAET MPU TOPEHUHU TaK MHOTO SITOBUTHIX ra30B.

BreiOpanHass TexHonorms TpoKiIaaku kabems B jgome Fast Ethernet
ompenensier Tpu cpeanl nepenaun: 100Base-T4, 100Base-TX ul100Base-FX, to
Oyner BbiOpan 100Base-TX (mepenaya uaeT Mo JABYM BHUTBIM INPOBOJAAM CO
ckopocThio 100 Mo6wuTt/c.), T.e. HedKkpaHupoBaHHbI kadenbs UTP kareropuu 5.

DTOT BapHUaHT YJIOBJIETBOPSET BCEMU MapaMeTpaMH B JaHHOM CJIydae:

- MOJJIEPKUBAET BRICOKOCKOPOCTHYIO TEXHOJIOTHIO;

- MakcuMmasbHag JyiuHa Kabess He npeBbimaeT 100M;
- TPOCT B MOHTAaXE;

- CaMblii JICIIEBbIM BapUaHT.

Kpome TOro, HeskpaHupoBaHHAasi BUTas Iapa NPUTOAHA ISl palbOTHI C

cUCTeMaMU TeJe(OHHOMN CBS3H.
Buras mapa.

JIist mOCTpOeHUsT paclpeleauTeIbHON CeTU BHYTPHU 3/IaHMs], HaMpUMeEp,
ucrnosib3yercst kaobenb Butas mapa tuna KIIB-BIT 24x2x0,51 (puc.I1.2.2).



Puc. I1.2.2.Ceuenne kabens tuna KI1B-BII.

1) ToxonpoBoasias xuia: MeHas npososioka auamerpom 0,51 mm (24 AWG)
2) N3onsuus: noausTusie, nuameTp npoBoanuka: 0,91 mm

[Tapa: 2 ckpy4eHHBIX BMECTE ITPOBOJHMKA

Kommuecto map: 8, 12, 16, 24, 25, 32, 64

3) ITy4dok: 4 BUTHIE Mapbl CKPYUYEHHBIE BMECTE

4)  HpentudukalMOHHAS  JICHTa  PACHOJOKEHA  BHYTPH  IydYKa, KaKIbI  Iy4OK
UICHTUPHUIHUPYETCS JICHTON UHAMBUyaJIbHOTO IIBETA

5) 3anoJHAIOMIMKI 3JIEMEHT: TJIACTMACCOBBIN KOP/IETh

6) Pun-kopn: apamuiHast HUTh

7) BHennss 060104uKa: MOJMBUHUIXIIOpUAHBIN TutacTukat (I1BX)

2.3. BOJIOKOHHO-ONITHYECKHE KA0eJIN.
B nacTosiiee BpeMsi Ipu CTPOUTENIBCTBE CETEH MPUMEHSIETCS HECKOJIBKO THUITOB
OINITUYECKUX BOJIOKOH, XapaKTEePUCTUKU KOTOPBIX periIaMeHTUPOBAHBI

pexomenmanusmu | TU-T (ta6mn.I1.2.6).
Tao6muma I1.2.6. Tumnel orrTuyecKux BOJIOKOH.

Kracc (Tum) onTuyecknx BOJIOKOH Pexomenpmanus ITU-T

MmuoromonoBoe 50/125 MKM C TpaIueHTHBIM MpOQUIeM TMOoKa3aTems G.651
IPEJIOMJICHHSI

CraHaapTHOE OJTHOMOJIOBOE G.652

OmHOMOJIOBOE CO CMEIIIEHHO! AucCIiepcueit G.653

OmHOMO/I0BOE CO CMETIEHHON JITMHON BOITHBI OTCEYKH G.654

OnHOMOIOBOE C HEHYJIEBOM CMEIIEHHOH Tucnepcueit G.655

OOHOMOIOBOE ¢ HEHYJIEBOM JAMCIepcHed Ui  IIMPOKOIOJOCHOM G.656
ONTUYECKON Nepeiaun

OOHOMOZIOBOE C YMEHBIICHHBIMU MOTEPSMH Ha U3rHbax C MaJbIMH G.657
pamuycamu

2.3.1. KoHCTpyKUIMH ONTHYECKOT0 KadeJis.
[Tpu ctpoutensctBe cererr Tuma HFC, FTTX, PON ucnons3yroT onTuueckue
Ka0eJn, IPOKJIaIbIBaEMbIC Ha Pa3IMYHBIX ydyacTkax (Ta0:.11.2.7), Hanpumep:
®  MarucTpajbHBIA, paclpeneIUTeNbHbIi, a0OHEHTCKUH U B
Pa3INYHBIX YCIOBUSIX;
®  HEMOCPEACTBEHHO B IPYHT, B KaHAJIMU3AIMH, IO BO3AYXYy WJIH B
3IAQHUSX.
TpeboBanus, mpenbsBiIsieMble K KaOel0 HAa KaKIOM U3 OTHX JTAaloB,
OTJIMYAIOTCSA MPUHIIUIIAAIBHO, YTO MPUBOAUT K MHOTOOOPA3UI0 UX KOHCTPYKIIHH.
B nepByto odepenib, OHU ONPEAEIIAIOTCS YCIOBUSIMH MTPOKIAIKU Kabens - Oy1b
TO B T'PYHT, B KaOelbHYIO KaHaJIM3alHMIO, MOABECKAa HAa ONOpax, MPOKJIagKa BO




BHYTPEHHUX Kalelb-KaHallaX M CTOSKAX 3JaHMs, a TaK K€ HEOOXOAMMBIM YUCIOM
BOJIOKOH.

[Ipu nmoa3zeMHOM NpokIaaKe KaGensi IPUHIUIINAIBHO Ba)KHO UMETh 3aIUTY OT
I'PbI3YHOB (OOBIYHO — OpOHS M3 CTAbHOM rOQPUPOBAHHOM JIEHTHI) M MONAdaHUsS
Blaru  (ToJCTas  TOJMATWICHOBas  000JIOYKA, BJIAro3amldTHBIA  Oapbep,
ruipodoOHOE 3aMOTHEHUE CepJeYHUKA), a TaKkKEe OT PACTATHBAIOLIUX YCUIIUH,
CIIy4ailHbIX MEXaHUYECKUX TMOBPEXKACHUIN U IPYTrUx (GaKTOPOB.

JIJisi TOIBECHBIX ONTHUYECKUX KalOenel OYeHb BAXKHBIM SIBIISIETCSI CTOMKOCThH K
pPACTATUBAIOIIUM YCUIIUSAM (0OecreyrBaeTcsi MmoJ00pOM HECYIIero Tpoca WIH
JpYTMMH CUJIOBBIMHU 3JIEMEHTAaMH) M TepernagaMm TemrepaTyp (obecneunBaercs, B
OCHOBHOM, MaTEPHAJIOM U KOHCTPYKIIHEH HApyKHOU 000JIOUKH).

K ocHOBHBIM TpeOoBaHUAM K KaOelmsiM MPOKIJIAIbIBAEMBIM BHYTPH IMOMEIICHUH,
OTHOCSATCA:
- HEepacnpoCTpaHEHHE TopeHus (MPUMEHSIOTCA HE MOAJECPKUBAIOIINE TOPEHUE
000JI0UKH);
- THOKOCTb;
- JIETKOCTb;

- 3aiuTa oT CﬂyqaﬁHBIX YI[apOB, paCTHFI/IBaHI/IH, CprIII/IBaHI/IH, CcaaBJIMBAaHUA.
Tabnuna [1.2.7. TpeboBaHus K BOJOKOHHO-ONTHYECKHM KaOemsiM.

YcioBus NPOKJIAAKHA OcHoBHBIE KoHcTpyKTHBHBIE METOIBI
BO3/lelicTByOIINE (PAKTOPBHI 3alIMThI
HenocpeacTBeHHO B IPYHT ATaku rpeI3yHOB, Bpons, npononbHbIe CUIOBbIE
pacTAruBaroIye yCuIus, 3JIEMEHTBI, BIIAr03aIUTHBIHA
Clly4yaliHble yaaphl, 6aprep, TuapodoOHBIN
MIPOHUKHOBEHHE BJary, HATOJHUTEb, KOHCTPYKITUS
pa3ziaBiIMBaIOINe YCHITHS, cepAcYHMKa, HAPYKHAsE 000I0UKA.
CKpY4MBaHHE.
B ka0eqbHoi ATaku TPBI3YHOB, Bpons, npoknaaka B
KaHaAJIN3auuu pacTATUBAIOIINE yCHIIHS, 3alIUTHBIX TPyOax, MPOJOIbHBIE
NPOHUKHOBEHHUE BIIaTH, CHJIOBBIE DJIEMEHTHI,
CKpY4MBaHHE. BJIarO3aLIUTHBIN Oapbep,
ruapoQOOHBIN HATOTHHUTENb,
000J104YKa.
IMonBecka Ha onmopax Pactarusaronye ycunus, IIpononeHbIE CUIOBBIE
niepernaapl TeMITeparyp, SJIEMEHTHI U3 apaMUIHBIX HUTEH
MIPOHUKHOBEHHE BJary, W CTEKJIOIUIACTUKOBBIX NPYTKOB,
COJIHEYHAs paJHaLys, BJIarO3alIUTHBIN Oapbep,
BETPOBbIE HATPY3KH, ruapoQOOHBIN HATIOTHUTENb,
o0JeieHeHme. TPEKUHT0-3PPO3NOHHO CTOMKAs
000J104YKa.
Ka0eabHbIe BBOABI B 10M N3rubs1, pactarusatomiye [IpononbHbIE CHUIIOBBIE
YCWINS, TIPOHUKHOBEHHE BIIATH, 3JIEMEHTHI, BIIar03aI[UTHBIN
CKpy4YHBaHHE, BO3TOpPaHUeE. Oapbep, THApoPOOHBIH
HAaIOJIHUTENb, HAPYKHAsL 000I0UKa
LSZH nmu PVS.
BHyTpH nomeuienui N3rubs1 ¢ HeAOMy CTUMBIM CuoBble 3JI€MEHTHI —
paanycoM, pacTSITHBAIOIIHE apaMUIHbIE HUTH, BIIArO3alIUTHBIH
yCHIINS, CKpY4HBaHUE, Oapbep, TuapoPOoOHBIH
BO3TOpaHKeE, CIIy4dalHble YAAphl, | HAIlOJHUTEIb, HApY>KHas 000I04YKa
pa3IaBIUBAIOIINEC YCIIIHS. LSZH wumu PVS.




B tabmune 11.2.7. yka3zansl (hakTopbl, KOTOpbIE BO3ACUCTBYIOT HAa ONTHYECKHE
Ka0enu, MpOJIOKEHHBbIE B PA3JMYHBIX YCIOBHUSIX U KOHCTPYKTHBHBIE METOJIbI
3alUThl OT HUX, YTO MO3BOJISIET BbIOpaTh KOHCTpyKuHio BOK B cooTBercTBHM C

TpeOOBAHUSIMU MPOEKTHBIX peleHui, cm. 1adn.11.2.8.
Ta6mmma I1.2.8. Mapku BOK.

Ne BOK 1151 HenmoCpeACTBEHHO NPOKJIAIKH B TPYHT
1 JIIC OB 2-16 LeHTpanbHBIA CHITOBOM 3JIEMEHT
- IMDJIEKTPUYECKH, OPOHS M3 CTaJIbHBIX OIIMHKOBAaHHBIX MMPOBOJIOK
2 JITH 2 -16 Toxe ¢ B30 H
3 JII 2 - 16 Toxe c B30T
4 CIIC2-16 IleHTpanbHBIi CUIOBOM 3JIEMEHT
CTaJIbHOW, OPOHS M3 CTAJIbHBIX OLIMHKOBAHHBIX ITPOBOJIOK
5 CIIH?2 - 16 Toxe ¢ B3O H
6 CII2 - 16 Toxe c B30T
7 TOC2-24 B rpyHTax Bcex KaTeropuid, KpoMe MOABEPKEHHBIX MEP3JI0THBIM
JedopManusiv, TOJINITHIICHOBAS

8 OIIC ot 2 no 144 TpyOuaTslii cepreuHUK Kabesi, OJHOCIONHHAsE OPOHSI U3 CTAIBHBIX IPOBOJIOK,

BHEIIHsISI HOJIMATHIIEHOBAs 000J109Ka
9 OITY ot 2 o 144 TpyOuaTslii cepeuHuK Kabensi, OJHOCIOHHAsE OPOHS U3 CTAIBHBIX IIPOBOJIOK

yCHJIEHHAs, BHEIIHSIS MTOJIMITHIIEHOBAs! 000JI0YKa
10 | AIIC ot 2 mno 144 Hwusnexrpuueckuii [ICD, monmmaTrieHoBas 000109Ka, OpOHS 13
ro)prpOBaHHOHN CTAILHOM JICHTHI, BHELTHSS ITOJMITHICHOBAs 000I09Ka
11 | AITY ot 2 mo 144 Hwnexrpuaecknit [ICO, mommaTrieHoBas 000JI09Ka, OJHOCIIOWHAS
ycuIIeHHast OpOHsI M3 CTAIFHBIX POBOJIOK, BHEIIHSS MTOJIMITHIICHOBAsE 000JI0UKa

12 | AI12 ot 2 mo 144 Jwanextpuaeckuit LICO, monmstiiieHoBast 0001049Ka, IBYXCIOMHAS OpOHS 13

CTAJIbHBIX IMPOBOJIOK, BHCHIHSAS MOJHUITUIICHOBAA 000J104Ka

Mapxka AI1O, AI1JI B ka6eJbHYI0 KAHAJIN3ALUI0

13 AT ot 2 -16 JydnexTpudeckuil,. cTambHas TopUpOBaHHAs JICHTA C TOTMMEPHBIM
TOKPBITHEM

14 JIT1O ot 2 -16 Jnexrpudaeckuii LICO, monmaTiineHoBas 000I04Ka

15 | AIMO ot 2 -144 TOXKE

16 JIOJT ot 2 -216 B kaGenpHOM KaHATHM3AINH, OI0KaX, Tpybax (BKIFOUAs METOJ

HEBMOMPOKIIAIKA) IIPH ONACHOCTH TOBPEXKACHHS TphI3yHamu. 110 MocTam u
acrakanam. [odpupoBanHas OpoHsi.

17 JAO ot 2-216 B  kabenpHOW  KaHamu3aluu, OJOKax, TpyOax (BK/IOYas  METO[
nHeBMonpoknaakn). [odprpoBannas OpoHs

Iloasecnoii BOK Tumna 8-xm

18 | OIlJ ot 2 no 64 Kabenu copepxar (LICD) u3 crexnomiactuka, BOKpyr LICD ckpyueHbl
ONTHYECKHE MOJYJIH C BOJIOKHAMH U KOpJenu. B kadectBe neprdepuitHoro
CHJIOBOTO DJIEMEHTA HCII0JIb30BaH CTEKIIOILIACTUKOBBIHA IPYTOK.

19 OIIB ot 2-24 st moaBecKkM Ha omopax JUHHMA CBSA3M, KOHTAKTHOM CETH >KENE3HBbIX J0POT,
JIMHUHI dJIeKTporneperay.
20 | OKTc ot 2 ;o 48 Hecymmii aneMeHT - ctajabHOU Tpoc.
21 JAMNB ot 2 o 16 Boinecennoiii  cunosoii anemenm: ousnexmpuveckui (AIMA)  cmanvnoi
(lMB)
Camonecyuue BOK
22 | OKA-M6II-16A-4,0(c) Kab6enp ontuueckuii camonecymuii 16 BojgokoH ogHomoa 4kH,
DJIEeKTPONPOBO
23 OKA-M6II-16A-6,0(c) Kab6enp ontudaeckuii camonecymwmii 16 BOJIOKOH ogHOMOA 6KH,
OIeKTpOonpoBOA
24 | OKK or 2 no 144 JMaeKTpruaecKuii CaMOHECYIIHMI C CHIIOBBIM 3JIEMEHTOM M OpoHeil u3
BBICOKOMOZYJIBHBIX apaMuIHBIX HuTeH. CapaHckkabenp-OnTHka.
25 JAIM ot 2 o 16 Jis moiBeCKH Ha OMOpax JIMHUH AJIEKTponepeiadn, KOHTAaKTHON CeTH

JKEJIE3HBIX TOPOT, BO3AYIIHBIX JIMHUH cBSA3U. [losus us Hecyuux cuioe6sblx
IJIEMEHMOB U3 0u3—ﬂel<mpuqe01<ux CmepJfCHeﬁ. Onmen

26 | AT or2 no 16 JIs moBECKH Ha OMOpax JIMHUH AJIEKTpoIepesadn, KOHTAaKTHOU CeTH
JKEeJe3HBIX JOPOT, BO3AYIIHBIX JIUHUH CBSI3H. [106U8 U3 CUTOBbIX INEMEHINO8 U3
8bICOKOMO-0YIbHbIX npadeu. Onmen

27 | TI3B_O (CHUIT_O) OnHoBpeMeHHas mepeaaya dIEKTPUIECKON dHEPTHH U ONTHIECKUX CHTHAJIOB
cBs3u. MonTtupyetcs metogoM noasecku Ha JIDII Hanpsoxennem 10 kB.
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Ha rtepputopun Poccuu pacmonaraercsi HECKOJBKO TPOHM3BOJCTB  BOJIOKOHHO-
ONTHYECKUX Kabeneil cBsi3u. BOJIOKOHHO-ONTHYECKUE KaOeTu B 3aBUCUMOCTH OT IPHUMEHCHUS
MOTYT 3HAUUTEIBLHO OTIMYAaThCA. EJMUMHOrO KiaccMpHKaTopa ONTHUECKUX Kabeneil HeT u
KOKIBIA TPOU3BOANTEIh HCIIOJB3YEeT COOCTBEHHYIO MapKHpOBKY kabeneir. B Tabmume I1.2.9

NPUBEICHO COOTBETCTBHE OCHOBHBIX THIIOB ONTHYECKHUX Kalenel y  pa3iuyuHbIX
MIPOU3BOJAUTENEH.
Ta6n.11.2.9. IlpousBogurenu BOK.
[IpousBoautens | s nmpokiagku C Oponeii u3 C 6poneii | [ToaBecHbie C
B TpyOax u ropupoBaHHOI u3 CaMOHECYIll | YCUJICHHOU
KOJUIEKTOPAaX | CTAJbHOM JICHTHI | KPYIJIBIX ue Oponeit
CTaJIbHBIX
IIPOBOJIOK
EBpokabens - | | OT/, OTM, OK/I, OKM, or/, OIlA, OCJ | OI'A, OoI'M
OTL, OTLMm OKI] OoIrMm,
OrI'l]
Mockabenb- OKKTM,OKKT | OKCTM,OKCT | OM3KI'M | OKCHM OM3KI'M
Dy KHUKYypa L1, OKKTII" I
OKC-01 AI10, IAO JIIIT OIIC, M, IIIT | OA2, TAY,
OAC, AI12, 1A2
AIIC,
JAC
ODC- AL, CI1, Alla, JBII JKII-03 JAC, AT JKII-07,
CeszpcTpoii -1 | Clla JKII-20
CamapckasOnr | OKJI OKJICT OKIJIK OKJDK -
nyecKas
KaGenbHas
Komnanus
Capanckkabens | OKI OKIJI OKb OKK -
-Onrtuka
CeBkabeb- HAI1O JITT HAI1C JITT HAITY , 1A2
ONTHK
TpaHcBOK OKMT OK3 OKb OKMC OKby
Onexrponporos | OK OKC OKb OKA -
Onukc-kabens | AT1O JIULCILUI AIIC AT ALY, A2

2.3.2. MapkooOpa3oBaHue ONTHYECKUX Kalesiell - TMO3BOJIUT MPABUILHO
BBIOpATh KOHCTPYKIIMIO U TIapaMeTPhl ONTHYECKOTO KaOes.

B cBa3u ¢ mepepaboTkoi TexHuueckux ycinoBuil B «CeBkabenb Omnrtuke»
NPUHAT HOBBIA CIIOCOO MapKUPOBAHUS ONTHYECKUX Kabemnei:

Ilpumep:
CKO JIIC 020A/004H 06 A08x2/04x1/H04x1 232 15 ........
1 2 3 4 5 6 17| 8

['pynmnsl cHMBOJIOB B MAapKHPOBKe:

1. Kox pa3zpabotunka unu u3rorosurens (Bcerga CKO);

2. Tun xabens;

3. KonnuecTBo 1 THI BOJIOKOH B Kadene (ot 2 mo 288 Bosokon; tumsl E, A, H, C, D , MA, MB,
MD);

4. KonnuectBo anemMeHTOB cepaeynuka (ot 01 go 18);

5. Pacrnipenienenre BOJIOKOH B MOYJISIX U ITy4YKax;




6. O603HaYEHNE W KOJMYECTBO ICKTPHUSCKUX KU B Kaderne (ot D1 mo D8);

7. JAnMuTeNnbHO NOMyCTUMAs pacTATHBArOIIasi Harpy3ka kabemns B kH;

8. Ucnonuenwne xadens (HI, LS, HF, FR, ).

Tunel BOJIOKOH:

E — o1HOMO10BOE C HECMEIIIEHHOM AUCTIepCUe («CTaHIaPTHOEY )

A — OJHOMOJIOBOE C YMEHBLIEHHBIMHU MOTEPSIMU B 1uana3zoHe JIWH BojaH 1383—-1480 uMm nuka
HOTJIOLICHUS

ruipokcuiIbHbIX Tpynn (OH).

H — onqHOMO10BO€E CO CMENIEHHON HEHYJIEBOW TUCTIEPCUEN

C — 04HOMOZI0BOE C OTPULIATENBHOM CMEIIEHHOM HEHYJIEBOM IHUCIIEPCUEN

D — onHOMO10BOE CO CMEIIEHHON HEHYJIEBOM AUCTIEpCUeil 1 ¢ HOPMUPOBAHHOM XPOMAaTHYECKOM
JUCTIEPCUEN

B Auanasone JiauH BoJH 1460-1625 um

MA — MHOTOMOZI0BO€ I'PaJUEHTHOE C IUAMETPOM cepaLeBUHBI 50 MKM

MB — MHOroMo10BO€ IpaIu€HTHOE C AUAMETPOM CEpALIEBUHBI 62,5 MKM

MD — MHOromMo10BO€ rpaJUeHTHOE ¢ 1uaMeTpoM cepAueBuHbl 100 MkM

Buasbl ncnosiHenus kadens:

HI" — He pacnipocTpansoliee ropeHue;

LS — ¢ HU3KMM JBIMO__ ¥ Ta30BBI/ICIICHUEM;

HF — ¢ noHmxeHHON KOPPO3UOHHOM aKTUBHOCTBIO MPOJIYKTOB ABIMO U T'a30BbIJICIICHUS;
FR — ornecroiikoe;

J1 — nyrocroiikoe (CTOMKHE K MEJICHHOW 3JIEKTPOKOPPO3HUH).

2.4. Maructpaabnblie pa3sersutesnu TV curnanos cepuu OMT («Omapy)
u PMT («Cnunakep») (ta6:m. I1.2.10).

Ta6muna I1.2.10. OnHooTBOIHBIE HANIPABJIEHHbIE OTBETBUTEIH (€3 TOKA TPAH3UTA.

Tun OMT-108 OMT-110 OMT-113 OMT-115 OMT-120
OTBETBHUTEJIS
YacToTHbIH 5-50 | 50-862 | 5-50 50-862 | 5-50 50-862 | 5-50 50-862 | 5-50 50-862
nuamnaszod, MI'
A 1ep b <8 <10 <13 <15 <20
A o, 1B 2,0 <22 [ <14 1,8 1,2 1,6 1,2 1,5 1,2 14
HepaBHomepHoc
T AUX, 1b:
BXOJ-BBIXOJI +0,2 | <+£04|<+02 | <+04 | <+02 |<£04 [ <£0,2 | <+04 | <£02 | <£04
BXOZ-OTBOJT <+£02| <04 | <£02 | <£+04 | <£0,2 | <+04 | <+02 | <+£04 | <£02 | <04

Hcnonb3yroTest IUisi TOCTPOSHHUST MaruCTPaJIbHOW CETH OT
ONTUYECKOTO MPeodpazoBaTeNs 10 paclpeIeIUTEIbHOTO y3Ta.
[TO3BOJISIFOT TOCTPOHUTH MAarMCTPaIbHYIO CETh C TpeOyeMbIM
pacmpenieNieHueM 0 YPOBHSM CHTHAJIOB Ha JIOMOBBIX
YCHITUTEIISIX.

Puc.I1.2.3. Baenrauii Bux

Pa3BCTBUTCIIA

Tabmuma  [1.2.11.  OaHOOTBOAHBIE  HANpaBJIEHHbIE
OTBETBHUTE/H C TOKOM TPAH3UTA HA MPOXO/I.

Tun OMT-108 I1 OMT-110 11 OMT-113 11 OMT-11511 OMT-120 11

Juarasom, 5-50 50-862 | 5-50 | 50-862 | 5-50 50-862 | 5-50 50-862 | 5-50 50-862
MI'g

Apep, 1B <8 <10 <13 <15 <20

Apab | 20 [<30 [<15] 22 <12 [=<20 [1.2 [<20 [<12 [=20




Hepas.AUX
nb:

Bxoa-BeIxox | £0,2 | £0,75 <£0,2| <+0,75| £0,2 +0,6 +0,2 +0,6 +0,2 +0,6
Bxom-otBog | 0,2 | £04 +0,2 | £0,75 +0,2 +0,4 +0,2 +0,4 +0,2 +0,4

Tabmuma [1.2.12. OqHo0TBOAHBbIE HANTPABJIEHHbIE OTBETBUTEIU ¢ TOKOM TPAH3UTA HA
NMPOX0/ M OTBOJ.

Tun OMT-108112 | OMT-110 I12 | OMT-113 I12 OMT-115 12 OMT-120 I12

Jlnamazon, MI'n | 5-50 [ 50-862 [ 5-50 [ 50-862 | 5-50 | 50-862 | 5-50 [ 50-862 5-50 | 50-862
Apep, B <8 <10 <13 <15 <20
Aup, 1B <26 <30 [|<25 [ <28 [<20 [<25 <20 [<25 2,0 <22

Hepas.AUX, nb:

BXOJ-BBIXOJ] <0,2 | <0,75 | <0,2 <0,75 <02 | 0,75 <02 |<0,75 <02 |<0,75

BXOZ-OTBO/I <02 [<0,6 <02 |<0,75|<02|<0,5 <02 <06 <02 <06

2.5. Abonentckue pa3gersutesin TV curnasion cepuit OAT u P/IT.

JIrobast moMoBasi pacrhpe/eNuTeNbHasl CeTh Ha KOHEYHOM YYacTKE HCIOJB3YeT
aOOHEHTCKHUE Pa3BETBUTENHU TEJIEBU3MOHHBIX CUTHAJIOB.

Komnanus “Cmanoap Tenexkom” pazpaboTana MHUPOKYIO raMMy a0OHEHTCKHUX
pasBerBuTenei (1a0:i.01.2.13). Jlns mnpumenenuss B jgomoBeix KCKTII. Dto
HalpaBlICHHbIE OTBETBUTENM Ha 1, 2, 4 u 6 aOOHEHTCKHX OTBOJOB, a TaKXKeE
CIUTUTTEPHI HA 2, 3, 4 u 6 HanpaBieHuil. Bce pazpeTButenu 001a4al0T BHICOKMMU
TEXHUYECKUMHU TapamerpamMu U ynoBieTBopsaroT TpedoBanusiMm CENELEC EN
50083-1, -2, -4 (xmaccel A, B). Bce pasBeTBUTENIM HMEIOT TajlbBAHUYECKYIO
Pa3BA3KY MO MOCTOSIHHOMY TOKY.

Hanpasiennsie otBetBuTenn cepuu  OAT (cemeticmeo “Medyza”) n
crututtepbl cepun PIAT (cemeticmeo “Axmunus’”) (puc.I1.2.4) xapakTepusyroTcs
CJIETYIOIMMU OCOOCHHOCTSIMU:

® pACIHIMPEHHBIN YacTOTHBIN nuama3oH (5-1000 MI'r), uto mo3BoJsET B
JanbHEHIIeM MpeAOCTaBUTh a0OHEHTaM pACUIMPEHHBIA CHEKTp YCIyr
(HanpuMep, penuTepbl MOOMJIbHON TenepoHHOU cBsizu cranaapta GSM B
nuarnazone 890-920 MI't u mudpoByto cBs3b B quamazone 960 + 15 MI'n);

® BEIUKOJICIIHBIE TEXHUYECKUE XAPAKTEPUCTUKU B PaACHIMPEHHOM
nuana3zone 5-1000 MI'u. B ucrnonas3yeMoM B HAcTOSIIEE BpEMs Juana3oHe
5-862 MI'11 GOJIBIIMHCTBO APAMETPOB €IIE BHIIIIE;

® MaJblii TEXHOJOTMYECKUW pa3dpoc MapaMeTpoB IMpU CEPUITHOM
BOCIIpOU3BOJACTBE. Tak, Hanpumep, B gomyck = 0,5 dB (5-50 MI'n) unu +
1,0 dB (50-1000 MI'r) ykaapIBarOTCs KaK BCE TEXHOJIOTHYECKUE Pa3OpOCHI,
TaK U cOOCTBEHHasi HepaBHOMEPHOCTh AUX;

® BBICOKMI KOX(p(UIMEHT HaNpaBIE€HHOCTU (mapaMerp BaXeH IpU
OOJIBIIIOM YHKCJIE TPAHCIUPYEMBIX KAHAJIOB) W MOBBIIICHHAS Pa3BA3Ka MEXKY
aOOHEHTCKMMH  OTBOJAaMHU  (3alIMTa OT TApa3uTHO MPOCAYMBAEMOM
MOIIIHOCTH TETEPOJUHA COCEIHEr0 TEJIEBU30pa M MOIIHOIO BO3JEHCTBUSA
Ka0€JIbHOr0 MOJIEMA B HHTEPAKTUBHBIX CETSAX).

® OTJIMYHBIA KOA((PUIMEHT BO3BPATHBIX MOTEPHh B MOJHOM JHMAMNA30HE
YacTOT, YTO FapaHTUPYET UCKIIIOUEHHE MTOBTOPOB M300paKEHUI Ha SKpaHax
TEJIEBU30POB M KAYECTBEHHYIO TPAHCISAUUIO IU(GPOBBIX CUTHAJIOB JHOOBIX
dbopmatoB (TpedoBanus cranaapra DOCSIS).




Masble noTepu Ha MpPoXoj (3KOHOMHS SHEPIeTHUECKUX PECYpPCOB), Mauast
HepaBHOMEpHOCTh AUX 1o BceM HampaBiIeHHSIM, BBICOKHH Kod(dduiment
paauoskpanHoi 3amuthl (=100 dB), manbsie rabGaputbl, yaoOCTBO MOHTaXa,
HaJM4YUe KJIEMMBbI 3a3eMJICHUS U IIUPOKUN nuana3oH padounx tremmnepatyp (-30 ...

0
+60 C) u HU3Kas CTOMMOCTH BBITOJHO OTJIMYAIOT pa3BETBUTENU cepuil “‘Medyza”
U “Axmunus” OT CBOMX AHAJIOTOB.

Tabnuna I1.2.13. [TapameTpbl a0OHEHTCKHUX pa3BETBUTEINIEH, CILIUTTEPOB.

OtsersurTen cepuu PAT (5-1000 MTI'x)

HaumeHoBaHHe 3HavyeHHe mapaMeTpa
napaMeTpa PAT-204 PAT-306 PAT-408 PAT-610

. n B a N n

k - " n b »
.;‘E‘P?.‘ ™ e R it q : i =

-

e E g U =S

KonuuectBo 2 3 4 6
HaIlpaBJICHUH
Appox, Ab:
5-50 MI'g <338 <55 <7,0 <838
50 — 1000 MI'y <42 <6,6 <82 <10,5
PazBsizka Mexay >28(32 ... 35 tum.)

BBIBOJIAMH, 1b:

OtsBerButenu cepun OAT (5-1000 MI'n)

HaumenoBanue JAuanazon 3HavyeHHe MapaMeTpa

napamerpa 4acToT OA OA OA OAT- OAT-120
T-108 T-110 T-112 116

[Tepexonnoe 5-50 MI'g 7,5 7.5 10.6 12.2 15.9 20.4

ocnabnenue, 1b 50-1000 MTI'1g 7,7 7.7 10.5 12.1 16.5 20.0

3aryxaHue Ha 5-50 MI'y | <2.5 <14 <1.2 <0.7 <0.6

npoxox, 1B 50-1000 MI'y | <2.8 | <17 <1.6 <0.8 <0.8

T il
- ‘ -
Ha 2 nanpasnennss Ha 6 Hanpasnenuit
Puc.I1.2.4. Cruntreps! cepun PIT.




2.6. AkTuBHOe obopynoBanue ajasa HFC

2.6.1. MarucTpaJjibHble yCUJIUTEJIN.

CoBpeMeHHbIe MaructpaibHbie ycuautean cepun WHO-x29 (puc.I1.2.5)
pazpabotanbl s cetedt kabenmpHOro TB, B KOTOPBIX HCHONB3YETCS Mepeaada
JAHHBIX B KaHalle oOpartHOM cBsa3u. Ycwiurenn Ttuna WHO-829 wumeror
BCTPOCHHYIO IUIaBHYIO PETryJUPOBKY M HECKOJBKO CMEHHBIX MOJYJie, a B
ycwmrene WHO- 929  mnacTpoiika mapaMeTpoB TPOU3ZBOAMUTCS C TIOMOIIBIO
ctangapTHeIX BcTaBoK JXP u cmennbix moayiein EQI, EQP/EQA, SIO, TAU, FPA
OMPENICICHHBIX HOMUWHAJIOB.

WHO-829, -929

Bricokuii ypoBeHb BbIXOHOTO curHana 129 nbmkB n

ycunenue 39 nb

[IpocToii B HACTPOMKE € MOMOIIBIO TIJIABHOM

pEeryJisiivU WK CTAaHAAPTHBIX BCTaBOK JXP

AxtuHzbIi nin naccuBHbiii KOC — cMeHHBINM MOy JTb

TpexypoBHEBas 3a1IUTa OT NIEPEHANPSIKEHUS U

KOPOTKOT'O 3aMbIKaHHSI.

YpoBeHb notpedisieMoit MomHocTH - 13,5 Barr.
Puc.I1.2.5. MarucrpanbHblii He6onp1mumx pa3mMepoB JINTOM KOPITYC.

YCUJIUTEIb JIJI1 KOAKCHAJIBHOTO

y4dacTKa CE€TUu

2.6.2./loMOBbI€e YCUJIUTEJIH.

Yewmutenu cepun WMX-X22A (puc.I1.2.6) pa3paboranbl i ONepaTopoB
KaOeIbHBIX CEeTeH, KOTOphle o0co00e BHHMaHHME OOpamalT Ha KauyecTBO
NepPeNaIIero BHEpel KaHalla, MNPOCTOTY OOCITYXMBaHUS U DKOHOMHYHOCTh
MHBECTMIIMU B 1enoM. Bcerpoennsiii ycunurens KOC pmaer BO3MOXHOCTH
yBennueHus ypoBHs curtaina B KOC yxe Ha 3Tane JOMOBOM CETH.

B ycumurensx WMX-x22A  ans  perynupoBku mnapametpoB RF
WCIIOJIB3YETCSl JUCKPETHAS PETyJIMPOBKA ¢ MOMOLIBIO BCTaBOK JXP wiM riaBHas
peryimpoBKa.

WMX-922A

Bricokuii BeixoaHOU ypoBeHb 122 nbmkB
[Ipocras koHpUTypauus

BerpoeHHbIi akTUBHBINA KaHaJl 00paTHOU CBSI3U
3ammra OT NepeHanpsHKeHUH 110 JTMHUH.
MecTHOe WM JUCTAaHIIMOHHOE NTUTaHUE.
KommnakTheiit, muroit AL xopmyc.

Puc.I1.2.6. TomoBO# ycuIuTENH

2.7. DjieMeHTbl ONTHYECKOI YaCTH CETH.

Pa3BeTBHTE M — CIVINTTEPHI.

CmiaBHoro tumna. Takue KOHCTPYKIIUU, 00pa3yroliue ABa KoHyca (Ipu BBOJAE U
BBIBO/IE), MOJYYWIM Ha3BaHHWE CIUIABHBIX OuWkKoHMYeckux pasperButenei (Fused
Biconic Taper, FBT) puc.I1.2.7. B Hux ucnonb3yercs 3QGeKT TyHHSIUPOBAHHS:
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MEePETeKaHUs YacTH ONTHYECKOW MOIHOCTH W3
OJTHOTO CBETOBOJAA B Jpyroi uepe3 OOKOBYIO
MOBEPXHOCTh MPH HX TUIOTHOM COTPUKOCHOBECHHH
Ha HEKOTOPOM «Yy4dacTKe B3auMOCBsi3u» (coupling
length).

Spm— B DTa TEXHOJIOTUSA W IIOHBIHE  SABIISETCS

MONYJISIPHOM, TaK KaK Pa3BETBHUTEIH I10JI00HOTO
TUIIA TIO3BOJISIFOT JICIUWTh MOIIHOCTH OCHOBHOTO
CUTHaJIa B Hy»KHOU nponopuwuwy, 0,2, 0,5, 0,8 u T.1.
OnHako OHM UMEIOT OJIMH CYIIECTBEHHBIH HENOCTAaTOK — MOTYT paboTaTh TOJBKO
Ha OJTHOU JIJIMHE BOJIHBI, T.€. OTHOOKOHHBIEC, MAKCUMYM JIBYXOKOHHBIE.

TexHn4ecKkue XapaKTePUCTUKHU CILVIABHBIX Pa3BeTBUTEJICH.

CpaBHuTenpHas TabMIla MAaKCUMaIbHBIX 3HAYEHU BHOCUMBIX MOTEPh B
3aBUCUMOCTH OT Kod(pduiireHTa AeeHus: (CMMMETPUYHOE pa3/ielICHHe CUTHAJIA)
Ha juinHe BoHBI 1310 HM npuBeneHa B tadm. [1.2.14 u I1.2.15.

Ta6mmma I1.2.14. BHOCHMBIE IOTEpH CIIaBHBIX CILUTUTTEPOB.

Puc.I1.2.7. Cinutrepsl
CIUIaBHOTO THIIA.

X 1 xX 2xX OTKII0HEHUE

Brocumsle notepu Brocumsle notepu pacnpesienienus, %
(1B) (ab)

2 4,2 - 0,3

3 6,3 6,6 0,5

4 7,8 8,1 0,7

6 9,9 10,2 0,9

8 11,4 11,7 1,2

12 13,5 13,8 1,4

16 15 15,3 1,7

24 17,1 17,4 2,1

32 18,6 18,9 2,6

Tabmuma I1.2.15. MakcuManbHbIe 3HAYCHUSI BHOCHMBIX ITOTEPh B 3aBHCHMOCTH OT
COOTHOIIIEHUS AeJIEHNU Ha JinHe BOIHEBI 1310 HM.

CooTtHoIieHne MakcumanbHble BHOCUMBIE TOTEPH, 1B

nenenns, %
OJJHOOKOHHBIN JIBYXOKOHHBI!

50/50 3.4/3.4 3.6/3.6
45/55 3.8/2.9 4.1/3.1
40/60 4.4/2.5 4.7/2.7
35/65 5.0/2.2 5.3/2.4
30/70 5.6/1.8 6.0/1.9
25/75 6.3/1.5 6.9/1.6
20/80 7.4/1.2 7.9/1.3
15/85 8.8/0.9 10.0/0.9
10/90 10.8/0.6 11.3/0.6
5/95 13.8/0.4 15.2/0.45




Ili1anapHbie pa3BeTBUTEH.
bosee coBeprieHHON pa3HOBUIHOCTBIO PA3BETBUTEIEH SBIIAECTCS — IJIAHAPHBIE
ontuueckue nenautenun — puc.dl.2.8, (PLC (planar lightwave circuit). Takue
YCTPOMCTBA M3rOTABIIMBAIOTCS METOJAMHU MHTErpaIbHOM onTukU. Ha xpemHUEBOM
MOJJIOKKE XUMHUYECKH OCAXKIAOTCS
1) Ocaxaenwe cnoés  TIOOYEPEIHO CJIOM C MaTepHUalaMU
CepALEeBUHBl M OOO0JIOUKH, IIOCTE
4ero 4epe3 MacKy BbITPaBIMBACTCS

MJIaHAPHBIN BOJIHOBOJ
2) Hanecerue Mackt  geoOX0IMMOMN KoH(purypamuu,
KOTOPBIM  TakXe  IMOKpPbIBAETCS
MaTepUuaIoM OTpaXkarouen
o0oJoYKa.
%) TReoncis Tak (opMmupyercs IUTaHAPHBINA
BOJIHOBOJI c PaBHOMEPHBIM
pa3BETBJIEHUEM OINITUYECKOMN
Copatieowia OBonows 4)Fotosas cxema ~ MOIIHOCTH  1:2.  VYcTpoiictBa ¢
= - OOJIBIIMM KOJMYECTBOM BBIXOJHBIX
MOPTOB bopmupyroTcs

NIOCJIEIOBATENBHBIM KaCKaJIMPOBAaHUEM JICIIUTEIEH
1:2. B pesynbrare oOpa3yercs NpPaKTUYECKU
onTHYECKast MHUKpPOCXEMA, K KOTOpOI
MIPUCOEINHAIOTCS BXOJIHBIE M BBIXO/IHBIE BOJIOKHA.

B Takux KOHCTPYKIMSIX Jierde JoOUThCs

TOYHOCTH  JEJEHUST  MOUIHOCTH, a  HuX

CIEKTPAJIbHBIC XapaKTEPUCTUKU MPAKTUYECKU HE

Puc. 11.2.8. TnanapHsie M3MEHSIOTCA B IIMPOKOM auanazoHe 12601680
CIUTATTEPBI HM. O/IHaKO H3-3a KPYrOBOM HECHUMMETPUYHOCTH

kaHana PLC pgocTaTo4yHO 4YyBCTBUTEJBHBI K
MOJISIPU3ALUM U3JIYUYCHHS, & OTPAXKCHUSI B MECTaX COCAUHEHMS IUJIAHAPHBIX H
BOJIOKOHHBIX CBETOBOJIOB MOTYT OBITh BBIIIIEC, YEM B CBAPHBIX KOHCTPYKIUSIX. Tem
He MeHee, PLC onTudeckue JEIUTENM XapaKTEepU3yIOTCS IIMPOKOM IOJOCOU
pabodero amama3oHa, CTAOWJIBHBIMH TIapaMeTpaMH, BBICOKOW HaJEKHOCTHIO
(Tabn.I1.2.16).

Tabmuna I1.2.16. Texauueckue XapakTepPUCTHKH IIAHAPHOTO Pa3BETBUTEIIS.

Jlenurens 1x8 | 1x16 | 2x16 | 1x32 | 2x32
PaGouue minHbI BOJTH (HM) 1260-1650
Brocumoe ocrnabnenne(ab) 10.8 | 14 | 149 | 17 | 18.6
O6patHasie notepu (1b) 50/55
Hanpagsnennocts (1b) 55
PDL (1B) 03
Twum BoJoKHA SMF-28e(G652D)
[Torepu B 3aBHCUMOCTH OT 0.2 0.3
JUTMHBI BOJIHBI He Oonee (nb)




TemmneparypHas
HECTaOMIBHOCTH B IMANA30HE -
40 = +85 ° C ue 6oiee (nb)

0.3 0.4

Pa6ouas remmeparypa (° C)

-40 + +85

Tabmuua I1.2.17. CpaBHeHHUE CIIJIABHBIX U IJIAHAPHBIX ONTUYECKUX PAa3BETBUTENCH

XapaKkTepucTHKa Onrtuyeckre pa3BeTBUTENN
CniiaBHbIe IInanapnsbie
TexHnoaorus Gonee npocTas Oosnee croxHas
H3rOTOBJIEHHSA
I'aGapuTHbIEC pasMepsl OospLIne, IpyU OOIBLIIOM HeOOoJIbIINe

KOJMNYECTBEC ITIOPTOB

CTouMoOCTh HH3Kas npueMieMasi, Ipu
JIOCTATOYHO OOJIBIIIOM
KOJIMY€eCTBE MOPTOB (>1:8)
Mexannyeckasi XOopoIas YAOBJICTBOPHUTEIbHAS
NMPOYHOCTH
3aBuUCHMOCTH NIOTEPH OT CYIIIECTBEHHAS HECYIIIECTBCHHAS B JHAITa30HE

JAJIMHBbI BOJIHBI

1300-1600 aM.

[oasipu3anuoHHO- MaJible YAOBJIETBOPHUTEIHHBIE
3aBHCHMbIE
NnoTepu

To4yHOCTH peanu3anumn YMEHBILIAETCS C JIOCTaTOYHO BBICOKAS
ko3¢ uueHTa ge1eHus KOJINYECTBOM

TOPTOB
IloTepu Ha oTpa:keHue YIOBIIETBOPUTEIbHEIE Maibie
3aBHCHMOCTH BHOCHMBbIX Maas VIOBIIETBOPHUTEIEHAS

norepb
OT TeMIlepaTypsbl

BapnaHTm KOHCTPYKTHBHOI'O H3rOTOBJICHUA

Be3kopnmycHoe mucmosiHeHHME, C  BbIBOJAMHU =
BOJIOKHa auamerpoM 250 MxM. Paszmepsl xopmyca
3aBUCAT OT KOJIMYECTBa BbIBOJIOB. [IpenHa3zHaueHbI
JUIi YCTAHOBKM B COCIMHUTEIIBHBIX Kaccerax

(puc.I1.2.9).

\

Puc.I1.2.9. beskopnycHoe
WCIIOJTHEHUE.

[Ipu KOpIMYCHOM HMCIIOJTHEHHH JICTUTEIIS €r0o
MMOMENIAIOT B OTACIBHBIN MPOYHBIA METAJLIOIUIACTUKOBBIA KOPMIYC, 3aIUIIAOIINN
OP oT MeXaHMYECKHUX, KIUMATHUCCKUX U XMMHUYECKUX Bo3nericTBui (puc.I1.2.10).
BriBogpsl BosIOKHa opraHu3yrorcs udepe3 0,9mm, 2 MM wiam 3 MM ONTHYECKUU
kabenb. B kopmycax ecTb CKBO3HBIE OTBEPCTHS AMAMETPOM 2+3 MM s
KPEIUIEHUS K TIOCKOM MTOBEPXHOCTH.

MHOroBbIBOAHBLIH onTuyeckud aeaureanr 1U pas MoHTraxka B 19”
TEJICKOMMYHHUKAIMOHHYI0 CTOMKY (puc.I1.2.11). BXos! 1 BBIXOBI pacmoiaraTcs
Ha NEepPEIHEN MaHEeIu U MOJKIIOUYCHUE MPOU3BOJIUTCS ONTUYECKUMU MaTYKOPIAMH.
Bo3MoxHa KOMMYyTalMsl BETBEU CETH.




Puc.I1.2.11. Ucnonnenue B kopiyce 1U.

Puc.I1.2.10. KoprrycHoe ucnoiaHeHue

Ontuyeckue KOHHEKTOPBI.

[Tpu monTaxke BOJIC nmpuMeHsitoTest 2 Thna COeAMHEHN ONITUYECKUX BOJIOKOH
— pa3beMHBIE M HEpa3beMHbIE. Pa3beMHBIE COEAMHEHUS OCYLIECTBIISIIOTCA C
MIOMOIIBI0 Pa3HOOOPa3HBIX KOHHEKTOPOB (paszbeMoB). K He pa3beMHBIM OTHOCSTCS
MEXaHUYECKUE COCUHEHHUS U CBapKa ONTHYECKUX BOJIOKOH.

Ha peiHke mpenctaBieHO OOJBIIOE KOJWYECTBO — CHEIHATU3UPOBAHHBIX
ONTUYECKUX pPa3beMOB. BOJOKOHHO-ONTUYECKUE Pa3beMbl JIOCTYIHBI B JIBYX
TUIIOpazMepax: pazbeMbl craHgaptHoro pasmepa (SC, FC) m MuHHMaTIOpHBIE
ontudeckue pazbeMbl (LC). Ontuueckue pa3bemMbl MOTYT COEAUHUTH KaK OJTHO,
TaK U HECKOJIBKO BOJIOKOH.

Ontudeckuii pa3beM COCTOUT U3 KOPIYyCa, BHYTPU KOTOPOIO PaCMOJIOKEH
HAaKOHEUHHUK ((eppysia) ¢ NPEIU3UOHHBIM TMPOJAOJIBHBIM KOHIEHTPUUECKUM
kaHasiom — puc.I1.2.12. Jluamerp kaHajga 3aBUCHUT OT TOTO, KaKO€ OMTHUYECKOE
BOJIOKHO OyJIeT HCIOJIb30BaThCS - OJHOMOJIOBOE WM MHOTrOMojoBoe. Jlis
OJTHOMOJIOBOTO BOJIOKHA JWaMeTp KaHana Qeppynbl paBeH 125,5-127 mxMm, s
MHoromomosoro  127-130 wmxMm. HawuOosee
pacrpoCTpaHEHHbIN BHEIIHUN AuamMerp deppyn
— 2,5 MM, HO B ONITHYECKUX pa3beMax C MaJbIM
dbopm-hakxTopom UCIIOJIB3YIOTCS beppynbt
nuamerpoM 1,25 mM. CrangapTHO B KadecTBe R
Marepuana (eppysa  HUCHOJB3YEeTCS  JAUOKCHU]T
UPKOHUSI.

Qeppylla  COCOUHAECTCA C  ONTHYECKUM
BOJIOKHOM: BOJIOKHO 0€3 000JI0UKH BCTaBIIAETCS B
KaHaJl HAKOHEYHUKA U (PUKCUPYETCs, BBICTYMAOIINN
KOHEIl BOJIOKHA CKaJIbIBa€TCs MapajuielIbHO C MOBEPXHOCTHIO Topua (epyna, cam
Topenr (epymna monupyercs. Janee deppyia ¢ BOJOKHOM COBMEIIAETCS C
KopmycoM pazbeMa. [locie coenrHenust BOJIOKHA U peppyIibl, COOPKA TECTUPYETCS
Ha Haimuuue JaePexkToB (Ha MHUKpocKore WM uHTepdepomerpe). s
OJTHOMOJIOBOTO BOJIOKHA TOYHOCTH BBIPABHMBAHUSI BOJIOKHA B Qeppysie IO0KHA
ObITh BbIlIE, YeM (0,5 MKM, yriioBo€ OTKJIOHEHUE He Ooliee 5 Tp., a BO3BpaTHBIC
norepu He MeHee 40 nb.

CylecTByeT HECKOJIbKO Ham0oJiee 4acTO HCMOJb3yeMbIX THUIIOB Pa3beMOB,
KOKJbIA U3 KOTOPBIX TpeOyer cBoero meroga cOopku. Ho mMuHMMyMm jBa 1ara
ATUX METOJIOB SIBJISIOTCSL OOIIMMU JJIsI BCEX THUIIOB.

Deppyna

- JNoKCHAHASR CMoNna

Puc.I1.2.12. ®eppyna.


http://www.prointech.ru/svarka-volokon.htm

1) BoNOKHO 3aKperuisieTcss B ONTHYECKOM Pa3beMe C MOMOIIBIO IMOKCUIHOM
CMOJIBI. DTOT MPOLIECC BAXXEH C TOYKU 3pEHHS 0OeCTieueHUs] HaJIeKHOCTH
ONTUYECKOTO pa3zbeMa. OMOKCHIHAS CMOja MPEAOTBPAIIAeT JBIKEHUE
ONTUYECKOTO BOJOKHA, YTO TO3BOJSET MPOU3BOJUTH PABHOMEPHYIO
MOJIMPOBKY TOPIIOB (PeppyIIbl U ONTUYECKOTO BOJIOKHA.

2) Topeu dheppyisl noaupyercs — puc.I1.2.13, s obecrieueHrst BO3MOKHOCTH
HauboJee MIOTHOTO COSAMHEHUS! KOHHEKTOPOB. TO HE0OXOAUMO JIsl TOTO,
9TOObl CHM3UTh B TOUYKE COEJUHEHUS KOHHEKTOPOB BHOCHUMOE B JIMHUIO
3aryxaHue u oOpaTHoe oTpaxkeHue. CylIecTByeT HECKOJIbKO THIIOB
nosmpoBku PC (Physically Contact), UPC (Ultra PC), APC (Angled PC),
SPS (Super PC). B cnydae monupoBku UPC mutockocth Topma deppyibl
NEPIEeHIUKYIIpHA ONTUYECKOMY BOJHOBOAY BOJOKHa, mpu APC -
HAKJIOHEHA MOJ yIriiom 8°.

3) B TenekOMMYHUKAIUSX CTAaHAAPTHO UCIONB3YIOTCS ONTHYECCKHE Pa3beMbl
¢ nonuposkor UPC, pexe - APC. Ontudeckne KOHHEKTOPBI C IMTOJTUPOBKOM
APC Hammm mmpokoe TpPUMEHEHHE B CETAX KaOEIbHOTO TEICBHICHHUS.
OnTrueckne pazbeMbl C TOJUPOBKOMH
APC He COBMECTUMBI C JpyTHMHU
TUNIAaMHA  pa3beMOB, a Ui HUX
0003HAaUEHUsI TPUMEHSIETCS 3€JICHBIH
IBET.

Bei6op Merona moiMpoBaHUSA 3aBUCHT OT
MaTepraiia HakKoHeYHWKa. Ecim wmartepuan
HAKOHEYHUKA OYCHb TBEPJbIA, HANPUMED
KepaMuKa, TO, KaK TMpaBUJIO0, HAKOHECYHUK
3aKpyTJeH B paiiOHE TOPLIEBOTO KOHIIA M Ha
HEr0 CCBUIAIOTCHA, Kak Ha npensaputensHo  Puc.1.2.13. Homposka ropua.
3aKpyTJACHHBIA. Msrkne Marepuaibl HAaKOHEUYHHKA, TaKhe, KaK KOMIIO3UTHbBIE
TEPMOIUTACTUKH WJIM CTEKIIOKEpaMHKa, MOTYT TIOJHPOBATHCS TUIOCKO. OTH
MaTepuanbl HM3HAIIMBAIOTCS TMPUMEPHO C TaKOH K€ CKOPOCTBhIO, YTO U
OTNITOBOJIOKHO, MOTYT WHTEHCHUBHO HCIIOJB30BaThCS U MOJAJEPKUBATH KadeCTBO
(U3UIECKOT0 KOHTAKTA.

TopuieBble KOHITBI BOJIOKHA 3aKpyTJSIOTCS, JJIsi TOTO, YTOOBI CBET HE
OTpa)kaeTcsl HEMOCPEICTBEHHO Ha3aJ] K MCTOYHMUKY (TaK Kak YroJl OTpaKeHHs
paBeH yriy majeHus). B ciaydae 3akpyriieHHs TOpIa OH OTpa)kaeTcs Hazaj TOJ
yIJIOM M PacCeMBaeTCs, a BOJOKHA KacaloTCsl HanboJiee BBICTYMAIOIUMHU TOUYKAMH,
NPUXOIALUIMMUCS Ha CPEAHIOI0 YacTh CBETOHECYIIEeH cepALleBUHBI BOJIOKHA. Takum
00pa30M BOJIOKHA KAacalOTCs BCETAa U BO3AYIIHBIN 3a30p UCKIIOYEH.

O6paTHOE OTpakKEHUE MOXKET OBITh CHUXKEHO €I1le OOJIbIIIE, €CJIU UCIOIb30BaTh
yrioBoi Qusnueckuii koHTakT APC (Angled Physically Contact). YrmoBoi
KOHTAKT OTPa)KaeT CBET B 000J0YKY BOJIOKHA, & HE B CEPALICBHUHY.

Bo3BparHble TOTEpHM ONTHYECKOrO0 pa3beMa JOJDKHBI ObITh, KakK YiKe
roBopuiock, He MeHble 40 nb. Enie ogHa BaxkHast XxapakTepUCTHKa ONTHYECKOTO
pazbeMa — KOJIMYECTBO IMKJIOB coenuHeHus. OHO OTHOCUTCA K YHCIY
COCMHEHUI/pa3beIMHEHUI, HayMHasi C KOTOPOrO XapaKTEpUCTUKU pazbeMma

Nonwposxa UPC

MNonwpoexa APC



CTaHyT yXyAIIATbCs. DTO YHUCIO, KAaK MOKA3bIBAET OMBIT, Kojebuercs or 200 1o
600 coenuHeHuii. B KOHIE KU3HEHHOTO LMKJIA MOTEPU HA Pa3beME HE JOJKHBI
yBenuuuBaThes 6osee uem Ha 0,2 1b.

Tunel onTHYECKNX KOHHEKTOPOB.
Onruyeckuii pazsem ST.
OTOT TUNl pa3beMa HCIOJIB3YeT OBICTPO COUWICHSIEMOE
OailoHeTHOE COeAMHEHHE, KOTOpoe TpedyeT MOoBOpOTa
pazpeMa Ha 4YeTBEepTh 000poTa MJIg OCYUIECTBICHUS
COEIMHCHUS/Pa3beTUHCHHUS. BcerpoeHHsbli KJIIOY
o0OecreuynBaeT XOpPOIIYI0 MOBTOPSIEMOCTh IapaMeTpOB
COCIMHEHUS, TOTOMY 4YTO pa3beM Bcerja OyleT OIWHAKOBO COCIUHEH C
coeMHUTENbHON BTyNKOM. Pazpem Ttnma ST B Hacrosmiee BpeMsi 3aMEHSIETCS Ha
0osnee mporpeccuBHbI pa3beMm Tuna FC. YpoBeHb BHOCHMBIX MOTEPh pa3bema
tuna ST cocrapmser <0,5 nb.
Onruyeckuii pazsem SC.
’ DTOT TUN pa3zbeMa IIUPOKO HCHOJB3YETCS Kak JJIst
' OJTHOMOJOBOIO0, TaK W JJsi MHOTOMOJIOBOTO BOJIOKHA.
e g Pazbem SC oTHOcHUTCS K KJIaccy pa3beMOB OOIIETO
' MOJIb30BAaHUSI M TMPUMEHSAETCS KaK B CETSIX C OOJbIION
JUIMHOW CEKLHM, TaK U B JOKAJIBbHBIX CeTsAX. B pazpeme
UCToNIb3yeTcst MexaHusM cowieHeHus "push-pull". Pazsem SC 06azoBoro Tuma
COCTOUT M3 COOpKHU (BHIIKHM), COJEpXKalled HAKOHEYHUK, BCTABJICHHOW B KOPIYC
pazbema, ILEHTPUPYIOUIYI0 HakoHeYHUK. Omntudeckuii pazpem SC MoOker
OOBEIUHATLCA B MOJYJIb, COCTOSIIMNA U3 HECKOJBKHX pa3beMoB. B 3TOoM ciiyuae
MOYJIb MOXET HMCIOJIb30BAThCS MJIA JAYIUIEKCHOTO COETUHEHHS (OJHO BOJIOKHO
KOTOpPOTO HCHOJI3yeTCs JJIsl Mepefadyd B TPsSIMOM, a Jpyroe B OOpaTHOM
HampaBlieHUsX). PasbeM HMeeT K4, NpeAoTBpallaloluii HEmpaBUIbHOE
COEMHEHUE BOJIOKOH. BHOCHMBIE moTepu onThdeckoro pazbeMa SC COCTaBISIOT
0,4 nb 1 HUXKE.
Onruyeckuii pazsem FC.
Pazsempr FC Hamboyiee dYacTo UCIOIB3YIOTCS C
OJIHOMOJIOBBIMU BOJIOKHAMHU M UMEIOT YPOBEHb BHOCHMBIX
noteps nopsiaka 0,2 n1b. Pazsem tuna FC umeer cpencrsa
I HAcTpouMku.  Kirou ~ HacTpoWku — IMO3BOJISIET
HacTpauMBaTh YPOBEHb BHOCHMBIX MOTEPb A0 HECKOJBKUX
necateix ab. Ilocime Toro, kak mo3uiys MHUHUMAJIBHBIX IMOTE€Ph HAWACHA, KIHOY
MOXXET OBITh 3adukcupoBaH. Mcmomb3yemoe B pa3bemax pe3b00BOE COSAMHEHUE
o0OecrneurBaeT HaJICKHYIO 3alIUTY OT CIy4allHOTO Pa3beIUHEHUSI.
Onruyveckuii pazsem LC.

Munmnatiopasie pazpeMbl LC HMEOT pa3mepsl
OpUMEPHO B JIBa pa3a MEHbIIKME, YeM OOBIUHbIE
Bapuantel SC, FC, ST, paumamerp HaKOHEUHHKA
coctaBisier 1,25 MM, a He 2,5 MM. OTO IO3BOJSIET
peann3oBaTh OOJBIIYIO IUIOTHOCTH TMPU YCTAaHOBKE Ha




KOMMYTAIllMOHHOM MAaHENW M IUIOTHYK0 CXEMYy YCTaHOBKH B CTOMKY. Pasbem
(uKcHpyeTcss ¢ NOMOUIbIO MPUKUMHOIO MEXaHHW3Ma, UCKIIIOYAOIIEro CIIy4aiHOoe
pa3beIMHEHNE.

Onruyeckuii pazsem D4.

OTOT THUN ONTHUYECKUX Pa3beMOB OCOOEHHO IMIMPOKO HCIOIBb3YEeTCS IS
OJTHOMOJIOBOTO BOJIOKHAa. OH BO MHOTHMX OTHOUIEHHAX NMOX0X Ha pazbem FC, HO
MMEET HAaKOHEUHHUK MeHblIero nuamerpa — 2,0 MMm. BHocuMble motepu paszbema
D4 cocrasnsaror okoso 0,2 nb.

Onruveckuii pazsem FDDI.

Pazpem FDDI cropoekTtupoBaH Kak JABYXKaHaJbHbBIM, HCIOJb3YyET JBa
KepaMUYECKNX HAKOHCYHMKA U MEXaHM3M OOKOBBIX 3amienok. [IpouHbIl KOXKyX
3alMINACT HAKOHEYHUKH OT CIIYYaWHBIX IOBPEXKJICHUM, TOTJa KAaK IUIABAKOIIUN
CTBIK 0O€CHEeYMBAET €My IUIOTHOE COuYJieHEHUEe 0e3 yCWIM. YPOBEHb BHOCHMBIX
norteps cocrtasiseT nopanka 0,3 n1b mg omrHOMO0BOTO BOJIOKHA M nopsiaka 0,5 nb
1711 MHOTOMOZI0BOro. FDDI — TexHOIOoTHs TOKAIbHBIX CETEH, UCMIOIb3yeMast I
NAKeTHOM Tepellayd JIaHHbIX €O ckopocThio 100 MOuT/c B COOTBETCTBUHM CO
crtangaptom ANSI.

Ontuyeckuii pazsem E-2000 u F-3000.

Pazvembr E-2000 mnpenctaBiasioT u3 cebs JOCTaTOYHO
CIOKHYK KOHCTpyKuHio. i1 pa3benMHEHUs pazbema
TpeOyeTcsi CHeluaIbHbI K04, MOATOMY BEpPOSITHOCTD
ciydailHOro pazbeauHeHust pazbemMa E-2000 cBogutcs k
Hymo. [locne pa3benuHEeHHs KOHHEKTOpPA, OTBEPCTHE
3aKpBIBAIOT CIEIUAJIbHBIC INTOPKU. JlaHHBIE pa3beMbl OTIMYAET OOJBIIIOE
KOJIM4YeCTBO NUKIOB coenuHeruit — qo0 2000.

Ontuyeckue pazbembl F-3000 sBISIOTCS yCOBEPIIEHCTBOBAHHOM BEpCHUEH
pa3zbema E-2000. Oriuune 3akimouaercs B quamerpe depyna - 1,25 mm (y F-3000)
¥ B Marepuasie ropok - y F-3000 onn Metasmmyeckue.

CymiectByeT emie 0OJbIIOE KOJIMYECTBO THUIOB ONTHYECKUX Pa3beMOB -
HDSC, FJ, SC-Compact, MU, SCDC, SCQC, Mini-MT, MT-RJ, Mini-MPO,
Optoclip 1l, VF-45 u mnpoume. DTu pa3beMbl UMCIOT Y3KOE MPHUKIATHOES
Ha3HAYEHUE U B HACTOSIIIEE BPEMS HE MOTYUHIIA IIUPOKOTO MPUMEHEHUS.




IIpuioxenue 3.

B kauecTBe akTUBHOTO 0OOPYJOBaHHUS MOXKHO MPEIOKHUTH MCIOJIB30BaHUE
anmapatypsl 0osee 50 ¢pupM NpOU3BOAUTENCH C Pa3HOOOPA3HBIMU MapaMeTpamH,
Hanpumep ZyXEL, D-Link, PLANET, NSG wu uenslii psg apyrux, HO3TOMY
CTYJIEHTY MpeJUIaraeTcs caMoMy BbIOpaTh anmapartypy Jiro0ou (UpMBbI 1711 4ETO B
MOMCKOBOI cTpoke SIHaexca HaObpaTh, HAIIPUMED:

- «CeTeBOE 000PYJO0BaHNE POCCUNUCKOTO MPOU3BOICTBAY HIIU

- «IIPOU3BOJIUTEINN CETEBOTO 000PYI0BAHUSY;

OTKpOETCS TepeueHb (UpM MPOU3BOAUTENICH, W3 KOTOPOrO MOXHO BBIOpATh
MOHPABUBLIYIOCS, 3aT€M OTKPBITh KaTaJIOT MPOTYKIUH.

Tonpko B KauecTBe MpuMepa MpHUBEACH KaTtamor obopynoanms Alcatel-
Lucent.

Pemennst PON Alcatel-Lucent.

B nmamnom pasnmene mpuBeneHo omnucanue oOopyaoBaHus goctyma  Alcatel-Lucent,
peanusytomero  texHojoruto  GPON, u mporpaMMHBIX MPOAYKTOB,  OOJIEryaromux
AKCIUTyaTaI|Io U 00CITy)XKHUBaHUE CETH A0CTyna Ha 6a3e Texnoiorun GPON

TunosBas cxema.
Tunosast cxema npezajiaraeMoro peieHus npuseaeHa Ha puc. [1.3.1.
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Puc.I1.3.1. Tunosas cxema pemenuii s odopynosanus PON
Alcatel-Lucent

B ocHOBe pemlieHHs JIGKHT ITaCCUBHAs ONTHYECKass WHQPPACTPYKTypa THIIA TOYKA-
MHOTOTOYKA, peanu3yeMas C TOMOIMIbIO JIETUTENIe ONTUYSCKOTO CHTHAJla — CIUTHTTEPOB.
B3anMoeiicTBe OCHOBHBIX 3JIEMEHTOB OCyIIecTBiIsieTcsl Ha ocHOBe ctaHaapToB ITU-T G.984.x
GPON (rurabuTHas maccHBHAsh ONTHYECKash CeTh), uYTO (DAKTUUECKH O3HA4aeT OOMEH
nHdopmarmet Ha ckopoctu 10 2,5 ['6ut/c B cTopo-Hy aboHeHTOB 1 1,25 ['6ut/Cc B cCTOpOHY CceTwh.

Cocras 000opyaoBaHus.

B cocraB xomIiekca 000pyTOBaHHS BXOIST CIEIYIONINE AIEMEHTHI:

P-OLT (Packet Optical Line Termination) — o6opynoBanue, oOecreunBaroIIce
B3aUMOJICHCTBHUE C CETHIO MEepeaaun JaHHBIX, GYHKIIMH 00pabOTKH U KOMMYTAIMK Tpaduka;
ONT (Optical Network Terminal) — aOoHeHTCKHME TEpPMHUHAJIBI, MOJIH30BATEIHCKOE

obopyaoBanue, pasmemniaemoe y abonenta; 5520 AMS (Access Management System) — II1O,



cucrema ynpasnenus; V-OLT (Video Optical Line Termination) — o6opynoBanue, co3natoiee
HAJIOXKEHHYIO CETh Ka0EIbHOTO TEACBHICHUSA Ha oTaenbHOW mmuHe Bojubl, NA-F (Network
Analyzer Fiber): TIIO, cpencTBO MOHHTOPHWHTA COCTOSHHSI TIACCHBHOM  ONTHYECKOM
UHPPACTPYKTYPHI U aDOHEHTCKUX TEPMHUHATIOB, UHCTPYMEHT JIOKATH3AI[H HEUCIIPABHOCTEH.
Kpome Toro, ans permenus 3a1a4 mpoeKTUPOBAHUS U ONITUMAIBHOTO CTPOUTENIHCTBA ONITUYECKOM
cetu npeanaraercs pemenue Fiber Planlt.

OcHoBubie xapaktepuctuku Alcatel-Lucent ISAM 7302/7330 FD.

Ob6opynoBanue Alcatel-Lucent 7330 FTTX — mpencrasisier co0oil yHHMBEpCalbHBIN
MYJIBTUIUIEKCOP IITUPOKOIIOJIOCHOTO JOCTYIa BBICOKOW IUIOTHOCTH, MpeAHa3HAYEHHBIN s
OpraHu3aIi OJHOBPEMEHHOTO JOCTyMa K TaKUM TPa(UKOEMKHUM MPUIOKEHHSIM, KaK CETEBbIC
UTPBI, IIHPOKOBEHIATEIIFHOE TEJIEBUACHUE, BHAeo 1o 3ampocy (VoD), BBICOKOCKOPOCTHOM
JnocTyn B IHTepHET, TOJI0COBbIE YCIIYTH.

[TnaTtdhopma moanepkuBaeT yCTaHOBKY HE TONBKO 8-mopToBbiXx GPON nuHelHBbIX miar,
HO U YCTAaHOBKY JIMHEWHBIX IUIAT, MOJACPKUBAIOLUIUX IPYTHe TEXHOJOTHH IIUPOKOMOIOCHOTO
noctyna, takue kak ADSL2+, VDSL2, SHDSL.bis, FE/GE, peanu3auuio roiaocoBbIX YCIYT.
Takum oOpa3om, 00OpyJOBaHUE TMO3BOJSET OMEPATOPY OCYIIECTBISATH MUTPALUIO C OTHON
TEXHOJIOTHH Ha JIPYTYIO WM COBMENIATh HECKOJIBKO TEXHOJIOTUH Ha OJTHOM TutaTgopMme.
[Topnepxkka rexnonoruu GPON:

e ckopoctu Ha GPON nopt
o 2,5T6ut/c BO BXOAAIIEM HaMpaBIeHUH Ha JyinHE BOIHBI 1490 HM;
o 1,25 T'6ut/c B ucxo/siieM HallpaBIeHUU Ha JyIMHE BOJIHBI 1310 HM;
e 10 128 abonenTtoB Ha oauH PON uHTepdeiic mpu HCIONb30BaHUH ONTUYECKUX MOJTyJIeH
knacca C+ u ontuueckoM Oromxere 32 nb;
e 10 16 384 aGonenToB Ha nosiky 7302 npu koadpuuuente nenenus 1:128;
e 710 8 192 aGonenToB Ha noaky 7330 mpu kosddurmente aenenus 1:128;
o noaxepxkka mat 10GPON.
Oo6opynoBanue P-OLT.
IMoaka Bbicokoi mioTHoctu ISAM 7302 FD
[Tonka ISAM 7302 FD ycraHaBnuBaeTcs
B craHgapTHeid ctatuB ETSI (10 2-x mosok

| g h LRLBLE i
Ha CTaTHB) U UMEET: \ : WI‘(’ w, 'gr ~,r ~,r_
e 2 cimora [ YCTAaHOBKM  IUIAT ‘
YIIPaBJICHHUS;

e 1 cipor pand  yCTAaHOBKM  IUIAaT
pacuupeHus BBojia BIBOJIA;

e 16 (18 mpu wHCHIONB30BAaHMM OIHOU
aTy YIHOpaBJICHUS U KOMMYTAIUH)
MOCaJI0YHBIX MECT JJIsi YCTaHOBKH
JIMHEWHBIX TIAT.

Buemmmuit Bun monku ISAM 7302 FD

npuBezieH Ha pucyHke 11.3.2.

[Iuranue MIOJIKU 7302 FD
OCYILIECTBIISIETCA OT UCTOYHUKA MOCTOSTHHOTO
TOKa HOMHUHaJbHBIM HampsbkeHuem 48-60B.
PesepBupoBaHue mNUTaHUSA OCYIIECTBIISIETCS
WCIIOJIb30BAHUEM JBYX OTHEIBHBIX IINH
MATAHUA.

Puc. I1.3.2 Baemnuii sug monku ISAM 7302 FD ¢ mwiaroit NANT-E u nuHeliHBIMHA I1aTaMU
NGLT.



IToska cpeaneit mnornoctu ISAM 7330 FD

[Tonka ISAM 7330 FD moxeT ObITh yCTaHOBJIEHA Kak B cTaHaapTHbIN ctatuB ETSI, Tak u B

CTaTUB WIKpPHUHOHN 19° 1 nmeer:

e 2 cioTa Ui yCTAaHOBKH IUIAT YIIPaBICHMUS,

e 1 cJOT 17151 yCTAaHOBKHM IJIaT pacUIMPEHNUs BBOJA BHIBOJA;

e 8 (10 npu ucnoab30BaHUU OJTHOU
IUIAThI yIpaBJIeHUA u
KOMMYTAIIUU) TOCAI0YHBIX MECT
JUIl yCTaHOBKH JIMHEHHBIX ILIAT.

Buewnuit Bun nonku ISAM 7330

FD npusenen na pucynke I1.3.3.

[Iutanue IIOJIKH 7330 FD

OCYILECTBIIAETCS oT UCTOYHUKA
HOCTOSIHHOTO TOKa HOMHMHAJIbHBIM
Hanpspbkenuem 48-60 B.

PesepBupoBanue MUTAHUS
OCYILECTBJIICTCS] MCIIOJIb30BAaHUEM JBYX
OTJIEJIbHBIX IIUH MUTaHUS.

[Mutanme monku 7330 FD
OCYLIECTBIIETCS oT UCTOYHUKA
IOCTOSSHHOTO ~ TOKa  HOMHMHAJIbHBIM
HanpsbkeHueM 48-60 B.

PesepBupoBanue MUTAHUSA
OCYILIECTBIISIETCS] HCIIOJIb30BAaHUEM JIBYX
OTJEJIbHBIX IIUH MUTAHHUS.

Puc. I1.3.3: Buemnuii Bug oiiku ISAM 7330 FD 6e3 mar

Ilnara ynpapiaenust u kommytanuu NANT-E

Buemmnuit  Bug  mmatel NANT-E
npuBesieH Ha pucyHke 11.3.4.

[Inata ynpaBieHus M KOMMYTalUU
NANT-E ycranaBnuBaercs B noiky 7302 win
7330. IlomgnepxkuBaercs yCTAaHOBKA 10 2-X
wiaT UL OCYIIECTBJICHUS byHKIUN
pE3epBUPOBAHUS U DPA3/EICHUS HArpy3KH.
[Inara umeer kak cOOCTBEHHBIE MHTEpP(EHCH
JUIS TIOJKJIIOUEHHs] K CeTH Iepefaud JaHHbIX,
Tak ¥, TPU HEOOXOJUMOCTH, MOXKET OBITh
JIONIOJIHEHA IJIaTOM BBOJA-BBIBOJA, KOTOpas
ycTaHaBiIMBaeTcsi B monky. Ilmara BBoja-
BBIBOZA pealu3yeT Kak JIOTOJIHUTEIbHbIE
uHTEepQEchl IS TOIKIIOYEHUS K CETH
nepefayd  JaHHBIX, Tak M (QyHKUIUIO
pe3epBupoBaHUs HHTEP(DEICOB.

OCHOBHBIE ~ XapaKTEPUCTUKU  ILJIAThI
ynpasineHuss NANT-E npuBenensl B Tabnuie
I1.3.1.

Puc.I1.3.4: Buemnnii Bun miatel NANT-E



Tabmuma I1.3.1.

XapakTepucTHKA NANT-E
KoMmmyTannonnas 320 I'6uTt/c, 640 I'6ut/c (B pexxume A/A)
COCOOHOCTh

ITonoca mpomyckanus Ha
JIMHEHHYIO IIaTy

10/2.5/1 T'6ut/c

HNHTepdelichl B CTOpOHY
ceTu

4 x 1G/2,5G/10G, onpenenstorcs yCTaHABIMBAEMbIM MOTyJIEM
SFP/SFP+

JlononHuTeNbHBIE HHTEP(ENCHI Yepes MIaTy BBOAA-BbIBO/IA
-2x10G

-6x1G

[IpoToxoJib BGP, IS-IS, OSPF, RIP, IS-IS

MapLIpyTU3aluu

CuHxpoHu3auus BITS u Sync-E, BcTpoeHHBIH BBICOKOCTaOMIbHBIN HCTOUHUK
[onnepxka L3/MPLS Heckonbko BUpPTyasIbHBIX MapipyTu3aTopoB, L3/MPLS, noanepxka

OSPF/RIP/IS-IS/BGP

[Topnepkka romnoca

SIP

JlomonHuTeIbHbIC
0COOCHHOCTH

[Tponieccop miist 06padoTku npunoxkenuid Application Enablement
(AE) processor, noiepxku QyHKINY arperaiiy 1 KacKaJHOTO
TIOJIKJTFOYCHUS], PACIIUPEHHBIN Iana30H padovYrX TEeMIIEpaTyp

Jluneiinas naara NGLT-A
Buewnuii Bua miartsl npuseeH Ha pucynke [1.3.5.
Jluneiinas mata NGLT-A obecnieunBaet noanaepkky texuoiorun GPON A

1 00J1aJIaeT CIeAYIOMUMHU XapaKTEPUCTUKAMH:
e 8 noproB GPON Ha juHElHYIO I1aTy;
e moanepxka g0 1024 aboHeHTOB Ha IUIaTy;
e Tmonnepkka kodpdunueHToB neneHus 10 1:128;
e Tmonnepkka cMeHHbIX Mojayliel SFP (B+ u C+);
o moaaep:kka OLS (Optical Line Supervision) 2;
e ammaparHas MoJJIepPKKa ONTHIEeCKUX Moyiei SFP,
peanusyromux pynkunoHansHoctb OTDR;
e BO3MOXHOCTh OTPAHHYEHHUS TTOJIOCHI TPOITYCKaHUS Ha
cepBrCc/ab0OHEHTa M TUCTIeTUYepU3anus Tpaduka.
Peanmuzanus craanaptoB OISG v1/2 mist obecrieueHus
B3aumozeiicteust obopynoBanust OLT u ONT paznuunbix

IIPOU3BOAUTEIICH.

Puc. 11.3.5. Buemnnii Bug naatel NGLT-A




OnTnyeckne MOy M €O BCTPOCHHOH (pyHKIMel onTu4yecko peduekromeTpun

B nacrosimee Bpemst kommnanueit Alcatel-Lucent 3aBepiuaeTcst pa3paboTka ONTHYECKHX
monayieiir SFP co BcTpoenHo# ¢ynKIMed ontudeckoi peduekromerpun OTDR. [lannas
uHHOBa1ys ot Bell Labs mo3Bonut oneparopy 3Ha4MTENbHO COKOHOMHTH KaK HAa KalUTAJIbHBIX,
TaK U ornepannoHHbIX pacxoaax. ComectHo ¢ [10 5530 CereBoit AHanu3aTop AJisi ONMTUYECKUX
cereil ucnonb3oBaHue (¢yHkIMoHambHOCTH OTDR  1mo3BONUT yHpOCTUTH 3KCILUTyaTaLUIO
ontuyeckoilt undpactpykrypsl GPON ceTr u MOBBICUTD JIOSUIBHOCTh A0OHEHTOB.

Hanbonee noHbIM CNEKTP ONTUYECKUX TEPMUHAN0B
bonee 20 Tunoe GPON ONT ANA pa3Hblx CErMEeHTOB pPbiHKa

Abonentckue TepmuHaasl — ONT
Alcatel-Lucent npemnaraer 6onee 20 TunoB GPON ONT anst pa3HbIX CETMEHTOB PBIHKA,
HAYWHAs C CAMbIX MPOCTHIX U 3aKaHYMBAsi TEPMHHAIAMHU, KOTOPbIEe HMEIOT ()YHKIIMH JJOMAIITHETO
HITF03a U 00Ja1atoT OecnpoBoAHBIMU HHTEepdeticamu Wi-Fi.
Hwxe npencraBneno onucanus HanOomee oy sipHbix moeneir ONT.
| -240W
Buemnnii Bug repmunana [-240W nipuBeéH Ha
pucyHke. OtnnunrenbHble xapakrepucTuka ONT 1-240W:
e 2 mopra POTS;
e 4 nopra Gigabit Ethernet;
e BO3MOYKHOCTh npuéma BBICOKOYACTOTHOTO
Ka0eIbHOTr0 TeNeBU/ICHUS;
e moanepxka Wi-Fi u pyHKIIMM TOMaNTHETO MUTI03a
e JUIS YCTAaHOBKHU BHYTPH IMOMEILEHUI: HAa CTOJIE WX
KpeIICHHE Ha CTeHY;
e HCTOYHHUK OecriepeOOMHOro MUTAHUS;
e MOHUTOPHHI COCTOSIHUS OaTapeu;
e  OTCEK JUISl YKJIQJKH BOJIOKHA.
ITonnepxka RSSI.




1-240G
Buewmnuit Bua repmunana [-240G npuBenéH Ha pUCYHKe.
Otnuunrenbubie Xxapaktepuctuku ONT 1-240G:

e 2 mnopra POTS; E—

e 4 mopra Gigabit Ethernet;

e BapMaHT C NOJAEPKKON (PYHKIUU
JIOMAILIHET o 1ILJTI03a

e BapHaHT C NOJACPKKON PYHKIUU
kabenbHOrO TeneBuaeHust RF

e JUI yCTAaHOBKH BHYTPH
IIOMEUICHUI: Ha CTOJIE WU
KpEeIJICHUE Ha CTEHY;

e pazgenbHOE (110 abOHEHTaM, 10
HOpPTaM) YIIPaBJICHHUE MOJIOCON MPOIYCKaHUS;

e IPTV c mynbTHcTaguitnoi o0padbotkoit IGMPv3 niu IGMPv2.
IMonnepxka RSSI (Received Signal Strength Indication).

1-010G
Buemnwnii Bug repmunana [-010G npuBenén Ha pucyHke.
Otnuuurenshblie xapaktepuctuku ONT 1-010G:

e 1 nopt Gigabit Ethernet;

e JUI YCTAaHOBKM BHYTPH ITOMEILICHUN: Ha
CTOJIC WJIN KPETJICHHE Ha CTCHY;

e pazzenbHOe (110 abOHEHTaM, 10 TOPTaM)
yTpaBJICHUE TTOJIOCOH MPOITY CKAHHUS;

e IPTV ¢ wmysnbrUCTanuiiHOH 00pabOTKOM
IGMPv3 unu IGMPv2.
IMognep:xka RSSI (Received Signal Strength
Indication).

1-040G
Bnemnwii Bua repmunana [-040G npuBen€éH Ha puCyHKe
Otnuunrensubie xapaktepuctuku ONT 1-040G:

e 4 nopra Gigait Ethernet;

e JUIS YCTAaHOBKH BHYTPH IMOMEILICHUN: Ha
CTOJIE WM KpETJICHUE Ha CTEHY;

e pazzenbHOE (1o abOHEHTaM, IO IopTaM)
yIpaBJIeHUE MOJIOCOM MPOITYyCKaHUS;

e IPTV ¢ wMynpTucTaguiiHoil 00pabOTKOM
IGMPv3 niu IGMPv2.
Monnepxka RSSI (Received Signal Strength
Indication).

L

JononnurenbHas nngpopmanus 06 ONT

e HHU3KOE DHEPronoTpedieHue;

e mmTaHue oT 12B (BHENTHUI UCTOYHHK);

o monaepxka pynkmun dying gasp;

e pacUIMpEeHHOE TMHAMHMYECKOE YIIpaBJIeHHE IPOMYCKHOM CIOCOOHOCTHIO;

e TIONJEPKKA TOJOCOBBIX YCIyr (i MOJENEeW C TOJI0COBBIMU mopTamu) uepe3 SIP,
nojaepkka ycayr: Caller ID, Call Waiting, Call Forwarding, Call Transfer, Call Toggle,
Distinctive Ringing, u jp.



e coBMecTUMBIH ¢ TpeOoBanusMH (5.984.3 MexaHU3M 3ampoca JAMHAMHUYECKOH IOJIOCH:
noanepxkka Piggyback DBRu (Mode 0)

e coBMecTUMBIH ¢ TpeOoBanusmu (G.984.3 amroputm mmdposanus — Advanced
Encryption System (AES) ¢ BO3MOXHOCTBIO BKJIFOYCHUS/OTKIIOUYCHUS Ha 3aJaHHOM
HOPTY;

e coBMecTUMBIN ¢ TpeboBanusMu (G.984.3 Mexanusm ucnpasieHus omunbok — Forward

Error Correction (FEC) kak B BocxosiieM, Tak U B HUICXOSIIEM MOTOKE;

e MOJIEp>KKa TEPMUHAIIOB ¢ uHTEepdeiicamu El

e amroomnpeneneane MDI/MDIX;

e MaHMIYJHpOBaHUE, Kilaccupukanus u punprpauns VLAN;

e 70 BochMH KkiaccoB QoS i mpuopetuszanmmu  Tpaduka Ha mopt Ethernet ¢
ucnosas3oBanueM 802.1p;

e OrpaHUMYEHHE CKOPOCTH IIMPOKOBEUIATELHOTO U MHOT0aIPECHOTO TpaduKa;

e OCHOBAHHOE Ha IPUOPUTETE U CKOPOCTH INIAHUPOBAHUE;

Oo6opynoBanue JJIs1 NPeIOCTABJICHUS YCJIYITH Ka0eIbHOI0 TeJeBUACHHUS

JlanHbI pa3zen MOCBALIEH ONMCAHMIO pELIEHHs [0 IPEAOCTaBICHUIO YCIIYTH
Ka0elIbHOIO TEJNeBUJEHUSI Ha 0a3e CyIllecTBYIOUIEH y omepaTopa MACCUBHOM ONTHYECKON
UHPPACTPYKTYpbl THUIIA TOUKA-MHOIOTOYKA, PEATU3yEMOM C MOMOUIbIO JeNIuTeNeil ONTUYECKOro
CUTHaJIa — CIUIUTTEPOB, B KOTOPOM B3aUMOJEHCTBUE OCHOBHBIX 3JIEMEHTOB OCYIIIECTBIISETCS Ha
ocHoBe ctanmaptoB ITU-T G.984.x GPON (rurabutHas mnacCHUBHAsi OINTHYECKas CETh).
OCHOBHOM IPUHIIUII, KOTOPBIA UCHOJBL3YETCS MPHU pealr3aluy JaHHOM yCIIyIrH, 3aKJII0UaeTcs B
KOHBepTaUuu 3iiekTpudyeckoro BU curnama B ONTHYECKMI CUTHA HAa ONPEIEIICHHOM UIMHE
BOJIHBI M TI€peade €ro Mo MAacCHBHOW ONTHYECKOW HMH(PACTPYKType HAa OTIAEIHHOW IJIMHE
BOJIHBI B a0OHEHTCKUI TepMHHAJ, NMPOU3BOIALIMI Mpoueaypy oOpaTHOro mpeodpa3zoBaHus
ONTHUYECKOT0 CUTHAJIA B dneKkTpuyeckuii BY curnan.

Pemenue, npeanaraemoe kommnanueit Alcatel-Lucent, Ha cTropoHe ornepaTopa COCTOUT U3

KOHBEpTEpa U YCHIINTENS MOIIHOCTH HHTErpUupoBaHHOTOo ¢ WDM crumarrepom.
Hcnonp3oBanne aboneHTcknx TepmMuHamoB ONT, obGopymoBaHHBIX mHTepdericom F-tuma mis
MOJKITIOUEHUS] TEJIEBU3HMOHHOTO TPHEMHHUKA, IMO3BOJSET MOJMYYUTh MOJHBI HAOOp yciayr B
MNPUBBIYHOM JJIs PSAJOBOrO abOHEHTa MOHMMAaHHUK 0€3 HWCHOJB30BaHUS JIOMOJHUTEIbHBIX
TEJIEBU3MOHHBIX ITPUCTABOK.

Bomomenre B KU3HBb CeTHM KaOelnpHOro TeJleBHACHUA TpeOyeT OT omeparopa
ONpEENIEHHOr0 TEXHMYECKoro pemieHus. Jnsg ero peanmusanuu TpeOyrOTCS KOHBEPTED,
peoOpa3yrouil ANEKTPUIECKUN MOTYIMPOBAHHBIN CUTHAN, IEPEIaBAEMBbIi M0 KOAKCHATEHOMY
Ka0eno, B ONTUYECKUN, W YCWINTENb MOIIHOCTH, COBMEUICHHBI B OJHOM KOHCTPYKTHBE C
WDM crmnutrepoM, «OAMEIIMBAOIMIMMY MOJIYYEHHBIM B KOHBEPTEPE ONTHYECKUN CUTHAN K
YK€ CYIIECTBYIOIINM B TACCUBHOMN ONTUYECKON CETH CUTHAJIAM.

Ontuyeckuii nepenatuuk ES10XL-85

Ha BY Bxox MoxHO nojaBath curaai B auamna3one ot 47 MI'y go 1000 MTI't; ¢
HOMUHaJIBHBIM ypoBHEM 80 — 90 1bMkB Ha kaxxknyro TB necymyro. ESI0XL-85 umeer nBa
ONTHUYECKUX BbIX0Ja 1O 8.5 1bm kaxplii, ayinHa BosHEI — 1550 HM. YnpaBieHre ONTHYECKUM
nepeaTINKOM MOXKET OCYIIECTBISITHCS Yepe3 JTOKaIbHBIN rpaduueckuit HHTEpenc mim ¢
noMoIIbio mpoTokosa SNMP.

T - - 2 EEN

Puc. I1.3.6. Ontrueckuii nepenatunk ES10XL-85



OcHOBHBIC TEXHHYECKHE XaPAKTEPUCTHKH
e MasomyMsuuii HCTOYHUK Ja3epHoro uznydyenus tuna CW-DFB
e Jlmmua BosHb! cornacHo ITU-T — 1550 am
e Illar moncrpoiiku auHbl BoJdHBI +/— 1001 T
e JIBa onTHueCcKUX BBIXOJA
e ABTOMaTH4YECKas peryJupoBKa yCUJIEHUS BXOJHOTO CUTHAJIA
e Pasnuunbie HOMuHANBI Hanpspkerus nutanus ~100..240 B, 48 B, +24 B
o PesepBupoBanue 6J10KOB IUTAHUS
e Web u SNMP unrepdeiic
o KK nucneii, cCBETOANOAHBIE MHIUKATOPHI COCTOSIHUS
e Montax B 19” unu ETSI croiiky
e Bricora yctpoiictBa 1 RU
Yeunaureab momHoctn ¢ WDM OV32175-1P
Vcnonp30BaHue TaHHOTO YCHIIMTEISE MOLTHOCTH, pa0OTaIOIIero Ha JUInHe BOJIHbI 1550
HM, [103BOJISIET 00OUTHUCH O€3 MpeABapUTENbHBIX yeuuTenae MomuocTi. Berpoennsiii WDM
¢uieTp Ha 32 PON nmopra no3BosiseT 000HTHCH O€3 TOTMOIHUTENbHBIX COCTUHEHU.
VYnpasnenue ocymectsisiercs uepe3 WEB unTepdeiic unm ¢ nomoursio nporokoiaa SNMP.

Puc. I1.3.6. Ycunurens momuoctd ¢ WDM OV32155-1P
OcHOBHbBIE TeXHHYECKHE XapPaKTePUCTUKH
o [locTOAHHBIN KOHTPOJIb BBIXOIHOW MOIIIHOCTH
e  MOHHTOPUHT BXOJIOB M BBIXO/IOB
e 32 BctpoenHsix WDM ¢unbrpa
e Brxomgnasg momntHocTs 17.5 n1bMm
e Pasnuunbie HOMUHANBI Hanpsbkenus nutanus ~100..240 B, 48 B, +24 B
e PesepBupoBanne 0JOKOB TUTAHUS
e Web u SNMP unrepdetic
e KK mucruieid, CBETOAMOIHBIE HHANKATOPHI COCTOSTHUSA
e Montax B 19” unu ETSI croiiky
e Beicora ycrpoiictBa 2 RU

B Tabn. I1.3.2 u Ttabn. I1.3.3 mpuBemeHbl mapameTpbl MEpPEeAAONINX U
NpUEeMHBIX ycTpoicTB B HucxomsmeM notoke oT OLT k ONT. B ta6n. 11.3.4 u
ta0bn.I1.3.5 mpuBeneHs mMapamMeTphl NEPENalIUX M TMPUEMHBIX YCTPOWCTB B
Bocxosem notoke or ONT k OLT.

Ha ocHoBanuu ombita BHeapenus cereir GPON 6wuto paspaborano B 2006

rogy nepBoe AOMOJIHEHUE K pexoMeHaanusm G984.2, koTopoe mpeaycMaTpuBaeT
UCIIOJIb30BaHUE TONbKO ofgHoro OB u mpennaraer ABa BapHaHTa peald3aluu
ceTeil: HU(POBYIO C MPEAOCTABICHUEM YCIyTH KaOEJIbHOIO TEIEBUACHUS U YUCTO
udpoByto cetb. B Tabn.I1.3.6 mpuBeneHsl pekoMeHAAIMN 0 BBIOOPY ypOBHEH
ONTUYECKOW MOIIHOCTH HM3JIydaTesield B HUCXOMISIIEM U BOCXOSIIEM MOTOKAX, a B



tabn. I1.3.7 MMPUBCACHBI PCKOMCHIAAIIMU 110 MAKCUMAJIIbHBIM W MHWHHMAaJIbHBIM

YPOBHSIM IOTEPH B IMHEUHOM TPAKTE.

Ta6u. I1.3.2. TTapameTpsl nepenarunka OLT B HECXOAAIIEM TTOTOKE CO CKOPOCThIO 2488

Mout/c.
[TapameTpsl Ex. uzm. Onuo OB JBa OB
JliHa BOJIHBI HM 1480-1500 1260-1360
N NRZ, NRZ,
JInHEeWHbBII KO -
CKpeMOJIMpOBaHHE | CKpeMOJIUPOBAHHE
MuHuManbHbIE BO3BPATHBIE IOTEPU b 32 32
Knacc cetn - A B C A B C
M a i cpe 1 ypOBE
WHUMAJIBHBIN CPEHHUI YPOBEHB By 0 +5 +3 0 45 +3
MOIIIHOCTH
Maxkcnma i cpe i ypOBE
UMAaJTbHBIN CPEHUI YPOBEHb By +4 +9 +7 4 +9 +7
MOIIIHOCTH
M a H KO3 e
MHUMAaJbHBIN K03 PUIIMEeHT B 10 10
SKCTHHKIIUH
MaxkcuMaibHasi CpeHEKBaApaTHICCKas -
[IMPUHA CTIEKTPa U3TYUSHUS IS
MHOTOMOJOBOTO Jla3epa He 3amaetcs He 3amaetcs
OJIHOMOJIOBOTO JIa3zepa 1 1
MuHuManbHbINA KO3¢hGUIIUEHT
Gun 1B 30 30

IO JaBJICHU A OOKOBBIX MO

Ta6n.11.3. 3. ITapamerps! npuemMarka ONT B HUCXOISIIIIEM TTOTOKE CO CKOpPOCThIo 2488 MowuT/C.

[TapameTpsl En. uzm. Onno OB JBa OB
MakcumanbHasi OTpakaTeabHas B 220 220
CIIOCOOHOCTH
N NRZ, NRZ,

JIMHEeWHBII KO -

CKpeMOJIMPOBaHUE | CKPeMOJIMpOBAHUE
Kimacc cetn - A B C A B C
MuHnunmasibHas 9yBCTBUTEIbHOCTD nbm -21 | -21 | -28 | -21 | -21 | -28
MuHuMalnbHas neperpyska Abm -1 -1 -8 -1 -1 -8

Ta6m. I1.3.4. TTapametpsl nepenatunka ONT B BocxozsiiemM NOTOKe co CKOpocThio 1244

Mobwur/c.
[TapameTpsl En. uzm. Onno OB Ba OB
Pabouas mmHa BOJIHEL HM 1260-1360 1260-1360
N NRZ, NRZ,
JIvHeHbIN KOz -
CKpeMOIIMpOBaHUE | CKPeMOJIMpOBAaHUE
MuHIMaTBHBIE BO3BPATHBIC IOTEPH b 32 32
Kiacc cetn - A B C A B C
MuHHUMAaTBHBIA CPETHHI YPOBEHB By 3 D ) 3 9 49
MOIITHOCTH
MakcuManbHbIN CpeTHUil YPOBEHb By 42 +3 +7 +2 +3 7
MOIITHOCTH
MuHMMaIbHBIN KOAPPUITUEHT 1B 10 10
9KCTHHKIIHH
MakcumanbHas CpeHeKBapaTHIeCcKas .

[IMpUHA CIIEKTPa U3TYUEHUS IS
MHOT'OMOJIOBOTO Jia3epa

He 3amaercsa

He 3amaercsa




OJHOMOJIOBOTO JIa3epa 1 1

MunanManbHBEIN KOG DUITIEHT
bpun B 30 30
[IOJABJIEHNS OOKOBBIX MOJI

Tab6n. I1.3.5. ITapamerps! npuemuarnka OLT B BocXos11eM MOTOKE cO CKOpocThio 1244 MouT/c.

ITapameTpsl En. usm. Onuo OB JBa OB
MuHuManabHas OTpaskaTeNbHas nb -20 -20
CHOCOOHOCTh

Koaddunuent ommboxk BER - 107 107
Knacc cetn - A B C A B C
MuHnumasibHas 4yBCTBUTEIbHOCTD nbMm 24 | -28 | -29 | -24 | -28 | -29
MuHnumanbHas neperpyska abMm -3 -7 -8 -3 -7 -8

Ta6m. I1.3.6. YpoBHU ONTHYECKOM MOLITHOCTH [ HUCXOJIAIIETO OTOKA CO CKOPOCTHIO
2.4 T'6ut/c 1 BOCXOIAIIEr0 OTOKA CO CKOpocThio 1.2 I'6urt/c.

[TapameTpsl O/1HO BOJIOKHO
CeTeBoe ycTpoOiicTBO OLT
Munaumym (MIN) cpenneit Bo30yKaaeMoil MOITHOCTH, 1bM +1.5
Makcumym (MAX) cpennelt Bo30yk1aeMoi MOITHOCTH, 1bM +5.0
MaxkcuMasbHasi YyBCTBUTEJIbHOCTb, 1bM —28
MuHuMalbHas neperpyska, 1bm -8
DHEPreTUYeCKUi 3amac B HUCXOSIIEM HanpaBieHuH, 1b 0.5
CeTeBoe yCTPOIiCTBO ONT
MunumyMm (MIN) cpenneit Bo30ykmaeMoi MOIITHOCTH, 1bM +0.5
Maxkcumym (MAX) cpeaneii Bo30y»k1aeMOi MOIIHOCTH, 1bM +5.0
MaxkcuMasbHasi 4yBCTBUTEIBHOCTb, 1bM —27
MuHnManbHas neperpyska, 1bm -8
DOHepreTuyeckuii 3amac B BOCXOJISIIEM HanpaBieHuH, 1b 0.5

Ta6um. I1.3.7. MunuManbHble 1 MaKcUMalibHBIE TToTepu Tt ceT GPON.

[TapameTpsl OJIHO BOJIOKHO
MunumanbHble ontuueckue norepu Ha 1490 um, n1b 13
MunumanbHble onTuueckue notepu Ha 1310 um, 1b 13
MaxkcumaibHble ontudeckue norepu Ha 1490 um, nb 28
MakcumanbHble ontuyeckue norepu Ha 1310 um, ab 28

B 2008 romy Owuio pa3paboTaHO BTOPOE JOMOJHEHHE K PEKOMEHAAIUSM
MC3D (G984.2, xotopoe ycTaHaBiIMBaeT HOBBIM kjacc ceth C+ W MOBBINIAET
TpeOOBaHMs K YyBCTBUTEIHLHOCTH (oTonpueMHbix yctpoictB g OLT na 4 nb
st ONT nHa 3 ab, cykaet quana3oH HCHOJIb3YEMbIX B BOCXOSIIEM MOTOKE JIJTMH
BoJdH 10 1290-1330 HM, a Takke pEKOMEHAYeT B JIMHEWHOM TpAKTE CETU
ucnons3oBath OB  ycroiumBhie K  M3rudaMm, KOTOPhIE COOTBETCTBYIOT
pexomengaiuu MCD G657. B Tab6n.I1.3.8 mpuBeaeHsl mapaMeTpbl HCTOYHHUKA U
npuemuuka n3nyuenusa OLT pis cetu GPON knacca C+.

B T1a6:1.11.3.9 npuBeneHsl mapamMeTpbl KICTOUHUKA W TIPUEMHUKA W3JTYYSHUS
ONT g cetu GPON xiacca C+.




B T1a6n.I1.3.10 npuBeneHsl MUHUMAJIbHbIE W MaKCHMAaJlbHBIE MOTEPU IJIA
cetu GPON knacca C+.

B pannux pexomengauusx MCD G.984.2 mpepnaraercsd HCHOJIb30BaTh B
cerasx GPON nmamazod ummH BoiH 1480-1500 HM [1d HUCXOAMIIETO IIOTOKA U
1260 — 1360 uM ns Bocxofsmiero noroka. Ha puc. 9 mokasano peKkoMeHI0BaHHOE
G.984.5 pacnpenenenue aimH BojdH B cerax GPON. OwHo BkIIOYaer
3ape3epBUPOBAHHBIC JAUAIA30HBI JJIMH BOJH JUIS JOMOJHHTEIBHBIX yciIyr NGA
(Next Generation Access) u Bujieo V.

Ta6n.I1.3. 8. [Tapamerpsr OLT ms cetu GPON kmacca C+.

[TapameTpsl Enuzwm. Onuo OB
MUuyHHMaJIBHBIN YPOBEHb CPEHEN MOILHOCTH nbMm +3
MakcHuMalibHbIN YPOBEHB CPEAHENH MOIIHOCTH nbMm +7
DHepPreTUIeCKui 3arac B BOCXOJAIIEM nb 0.5
HaIlpaBJICHUU
MakcumanbHas 4YyBCTBUTEIBHOCTh nbm -32
MuHnumanbHas neperpyska abMm -12
Jlnama3oH JJIMH BOJH B BOCXOJISIIEM ITOTOKE HM 1290-1330
Ta6n. I1.3.9. ITapamerpst ONT mist cetn GPON xnacca C+
[TapameTpsl En.n3m. Ogno OB
MuyHUMaJIBHBINA YPOBEHb CPEHEN MOIIIHOCTH abm +0.5
MaxkcuManbHbI YPOBEHD CPEIHEN MOIIHOCTH nbm +5
DHEPreTUYeCKuii 3arac B HUCXOIAIEM nb 1
HaIpaBJICHUU
MaxkcumanbHas 4yBCTBUTEIBHOCTh nbm -30
MuHMMabHas Ieperpy3Ka nbm -8

Ta6n. I1.3.10. MunumanbHble 1 MakcuMalbHbIe ToTepu st cett GPON kmacca C+.

[TapameTpsl OJ1HO BOJIOKHO
MunumanbsHble onTryeckue norepu Ha 1490 um, nb 13
MunumanbHble ontuueckue norepu Ha 1310 um, 1b 13
MakcumanbHble onTudeckue norepu Ha 1490 um, nb 28
MaxkcumaibHble ontudyeckue norepu Ha 1310 um, 1b 28




Monoca B6nM3un ANuHbI BOSHbI 1.3 MKM (BOCXOASLLMIA MOTOK)

T 1
1260 Al A2 1360
MpomexyToyHasi nornoca (BOCXOAALLMN U/UMN HUCXOASALLMNIA NOTOK)

3almTHas nonoca 4ns 3awmTHas nonoca Ans

BOCXosLlero noToka HUcxXoasAuwlero noToka
~ - B " .
- L * L

I 1
1360 A3 a4 1480

Monoca B6n13n AnNuHbI BOMHbI 1.5 MKM (BOCXOAALLMA /MU HACXOOALLMIA MOTOK)

OcHoBHasi nonoca Buaeo (BapuaHT 3) |
(Basic Band)

3awuTtHas
nonoca Ans
HUCXoOsLEro

noTokKa

1480 1500 AS 1550 1560 A6

Puc. I1.3.7. Pacnipenenenue qyuH BosH B ceTsix GPON.

Jnanazon mivH BojH 1480 — 1500 uM Hucxoasmero notoka G-PON Ha3Ban
"ocHoBHas mosioca" (basic band). 3ape3epBupoBaHHBIE TIOJOCH Ha3BaHBI
"pacmupennas mosoca" (enhancement band). PacuupenHnas moyoca UCHOIb3yeTCS
s NGA u Buneoycnyr. JlnanazoH JJIMH BOJHBI ISl BUACO YCIYT OMpEAeiicH B
pexomengaimn MC3 G.983.3 u coxpaHeH MOCIeayOINIMU PEKOMEHIAIHSIMU.

3amutHas monoca (guard band) oTaenser Awama3zoH BOCXOJSINIETO MOTOKA
G-PON wu/unu OCHOBHYIO TMOJIOCY OT TOJIOCHI paciiupeHus. B3aumuble BIUSHUS
MEXKJIy CHUTHaJaMH B 3THX JABYX II0JIOCAX MPHBOIUT K HCKAKEHUSIM, KOTOPHIC
JOJDKHBI OCTaBaThCsl HE3HAYMTEIbHBIMA. J[J1s1 ToJTydeHus: He0OX0IUMOM 30NN
BHE 3aIIIUTHOM MOJIOCHI UCIIOIB3YIOTCS OJIOKUpYrolue mosocoBbie pribTpsl WBFE.

CrtaHumoHHOe o6opyaoBaHue OLT.

Ha ontuueckux cersix nocryna B Poccun npumensiercst ooopynosanne PON HeCKOIbKHIX
komnanuii: Huawei Technologies (Kutait), ZyXEL Communications (TaiiBans), ZTE (Kuraii),
«9nrekc» (Poccust), ECI Telecom (M3pamns) m ap. OOBIMHO B acCCOPTUMEHTE KOMITAHUHU
BCTPEYAETCS] HECKOJIBKO MOJIENEeH CTAaHIIMOHHOIO OOOPYAOBaHMS PA3JIMYAIOUIUXCS 110 €MKOCTH
noptoB. HecMmoTps Ha Oomblnoe pa3HoOOpazue MOXKHO OOOOIIMTH  XapaKTEPUCTHUKH
CTaHLIMOHHOTO 000PYI0OBaHUS IO HECKOJIBKUM OIMCAHHBIM HHUKE KPUTEPHUSIM.

KoHCTpyKTHBHBIE XapaKTepHUCTUKH

Haubonbiee pacnpoctpanenue noiayuyuiu KoHCTpykimu OLT mpenHazHaueHHblE JUIs
ycTaHoBku B 19" mikad/croiiky. Hambosiee koMIakTHBIE MOJeNH 3aHMMaroT Beicoty 1U u
BBINOJIHEHB! B BUJI€ €AMHOTO YCTPONCTBA ¢ MHTEPPEHCHBIMM pa3beMaMH Ha NepeaHel MaHemH.
Bonee kpymubie ycTtpoicTBa BbicOTOM OT 3 10 20U BBIMOJHEHBI B BUJE INACCH, B KOTOPBIN
YCTaHABJIMBAIOTCS IUIAThl CHELMAJIbHOTO Ha3HAYEHMsI, HaNpuMep, IUIaThl YINpaBlIEHUS WU
KOMMYTAaIuY, WHTEp(EHCHBIC TUIATHI, IUIAThl MMUTAHHS, CUTHAIM3ALWHU, OXJaXaeHus u ap. Ha
puc.I1.3.8 npuseneH BHemHMM BU HEKOTOpbIX OLT.



DOYHKIHOHAJIbHbIC XaPAKTEPUCTHKHI

O6opynoBanrie OLT oObuHO siBIsieTCS MIATPOPMONM MYIBTUCEPBHCHOTO JOCTyNa U
MOJICP’KUBACT PA3NIUYHBIE PEKUMBI JIOCTyNa B 3aBUCUMOCTH OT TPEOYEMBIX MPUIIOKCHHUN U
ycnoBuit opranmuzanuu cetu. Q6140 OLT ocymiecTisieT KoMMyTaluio Tpaduka u coeJMHEHNE
C TPAHCTIOPTHOW CEThIO, TPEAOCTaBISAs AO0OHEHTaM JOCTYN K MHOTOYHCICHHBIM YCIyTram,
OCHOBHBIMH M3 KOTOPBIX SIBJISIOTCSA:

® TOJIOCOBBIE YCIIYTH (B T.4. epeayda pakca U yCIayrd MoJIeMa;
HDTV;
VolP-tenedonus;
BBICOKOCKOPOCTHOM JOCTYIl B UHTEPHET;
IPTV,
BHJ1e0 110 3anpocy (VoD);
® BHJICOKOH(EPEHIUH.

IIpu MOIYIBHOM KOHCTPYKIMHM BO3MOXKHBIE KOH(UIYpauuu 0OOpYyAOBaHUS IMO3BOJISIOT
IPEIOCTABIATh A0OHEHTaM IPAKTUYECKH BCE BHUIbl COBPEMEHHBIX YCIYyTr, MOAAEpKUBas
OOJIBIIMHCTBO COBPEMEHHBIX TEXHOJOIMHA JOCTyHna W CETeBBIX MpoTokoioB. HaumbGonee
nomnyisipabie Moaenu OLT umerot cnenyromnye GyHKIMOHAIbHBIE XapaKTEPUCTHKU:

e (QyHKIHMH MapuIpyTU3anuu Ha ypoBHsax L2 u L3.

® arperupoBaHHE KaHAJIOB
noanepxkka texnonoruii Ethernet, xDSL, TDM.
KOHTPOJIb ONITHYECKON MOILIHOCTU U u3MepeHue paccrosiHus mexxy OLT u ONT
JUHAMHAYECKOE PaCIPEIEICHUE T10JIOCHI
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Puc. I1.3.8. Buenmuii Bug obopynosanus OLT: a) BW-5004-OLT (Broadware Networks), 6) SI3000 Pono
(Uckparen), B) SmartAX 5680T (Huawei Technologies), r) MA-4000PX (3srekc)

CereBble nHTEepdeiicnl

KonndecTBo W THUI MOPTOB 3aBUCAT OT Ha3HAUYEHUS 00OpPYAOBaHMS M €ro MPOITYyCKHOMN
cnocoonoctu. Uurepdeiicer Uplink (or OLT k ceTw BbICHIETO YPOBHS) MOTYT OBITh
IPEeJCTaBIICHbI AMEKTPUUECKUMH WK onTtudeckuMu nopramu TDM win Ethernet. HanGomnbiee
pacmpocTpaHeHHe Moydnin KoMOuHupoBanHbie naTepdeiicer E1, STM-1, 10/100/1000 Base-X
win  10GBase-X.

Nurepdeiicer Downlink (ot OLT x aGoHeHTaM) MOTYT OBITh MPEACTABIEHBl COYETAHUEM
noptoB xDSL (ADSL, ADSL2+, VDSL2, G.SHDSL.bis), POTS, E1, ISDN, P2PFE, GEPON u
GPON. HUnTtepdeiicet GPON cimyxat 1j1sl OIKIIOUEHHsI ONITHYECKON pacTpeIeTuTeIbHON CeTH
(PON) x OLT. K xaxmomy uHTepdeilicy MOXKHO MOAKIIOUUTH 10 32/64/128 aboHEHTCKHX
ONTHYECKUX TEPMHUHAIIOB I10 OJTHOMY BOJIOKHY.

@usnuecku UHTEP(EHCH MOTYT OBITH BBHIIIOJIHEHBI B BUJE PAa3beMOB Il MOJKIIOUEHUS
CUMMETPUYHOIO KaOesas MM ONTHYECKOrO BOJOKHAa MM CIOTOB JUIl YCTAHOBKHM IPHUEMO-



nepenarommx mMoayieit. Hanbonpmee pacnpocrpanenne nonydwm SFP momymu (Small Form-
factor Pluggable). Tunnunsiii SFP monyne GPON umeer cremyromiye XxapakTepUCTUKHU:
Tun pazsema — SC/UPC;
UyBCTBUTEIBHOCTH MpUeMHHKA — OT —30 10 —6 nbwMm;
Cpena nepenadu — onToBOJIOKOHHBIN kKabens ¢ OB SMF 9/125, G.652;
bromxet ontuueckoit momuocty (up/downstream) — 30,5 / 30 nb;
MunumansHoe 3aTyxanue up/downstream — 11/ 15 nb;
[[upuna criektpa ont. u3nydeHus up/downstream AA —1 / 1 am;
. JlnuHa BostHbl coenuuenus up/downstream — 1310 / 1490 vwm;
. Ckopoctb coequrenus up/downstream — 1,25 /2,5 I'our/c;
° Koaddunment pazserienus — ot 1:2 1o 1 : 64;
e  MakcumanbHas JaIbHOCTH NEeHCTBUS — 10 20 KM.
B tabmume 11.3.11, I1.3.12 B kauecTBe MOKa3aTEILHOTO MPUMEPA MPHUBEICHBI
OCHOBHBIE TTapaMeTpsl niepenaun u npuema odbopyaosanus OLT GPON.
Tabn. I1.3.11. [TapameTtpsl nepenatunka OLT B HUCXO/s111EM TOTOKE CO CKOPOCTHIO 2488

Mobwut/c
[TapameTpsl En.
Omno OB Jlsa OB

U3M.
JlmuHa BOJIHEI HM 1480-1500 1260-1360
JIMHEWHBIN KO NRZ, NRZ,

i CKpeMOJIMpPOBaHUE | CKpeMOJUPOBaHHE

MuHMMasbHbIE BO3BPATHBIC IOTEPU b 32 32
Knacc cetn - A B C A B C

MuHUManbHbIA CPETHUN YPOBEHB

nbMm 0 +5 +3 0 +5 +3

MOIITHOCTU
MaxkcuMalnbHBIN CPEIHUN YPOBEHD
PEAHHIH YP abm | 44 | 49 | 47 | +4 | 49 | +7

MOIITHOCTU
MusnManpHbId KOdhDUILIIEHT

bu 1B 10 10
SKCTHHKIIAU
MakcumanbHas CpeIHeKBaIpaTuIecKas -
HIMPHUHA CTIEKTPa U3TyUEHUs JJIs:
MHOTOMOJIOBOTO Jla3epa He 3agaetca He 3agaetca
OJHOMOJIOBOTO JIa3epa 1 1
MunumaneHEI KOO PUIIERT

buu b 30 30

[IOJABJIEHNS OOKOBBIX MOJI

Tabn. I1.3.12. Tapametpsl npuemarka OLT B BocxopsiiieM nNoToke co ckopocThio 1244 Mowut/c.

[TapameTpsl En. uzm. Onao OB Ba OB
MuHuManbHast oTpakaTelibHast nb -20 -20
CIOCOOHOCTh

Koadpdpumment ommbok BER - 107 107
Knacc cetn - A B C A B C
MuHumanbHas 4yBCTBUTEIbHOCTD abMm 24 | -28 | -29 | -24 | -28 | -29
MuHnumanbHas neperpyska abMm -3 -7 -8 -3 -7 -8

Yupasienue 000py10BaHuEM

VYnpasienue 000pyaoBaHHEM OOBIYHO OCYIIECTBIISETCS C NEPCOHATBHOTO KOMIBIOTEpA
yepe3 JIOKAIbHBIM MOPT, HampuMep KOHCOJIbHBIM mopT RS-232. Hekotopeie moaenun OLT
NOJUICP)KUBAIOT  yIalieHHOe ympaBicHue uepe3 wuHTepdeiic SNMP ( Simple Network
Management Protocol — mpocToii MPOTOKOJ CETEBOrO YMPaBICHUS) WIH CEPBHCHYIO
porpaMMy, pa3padOTaHHYIO H3TOTOBUTENEM 000PY 0BAHHS.




DJIeKTPpONMUTAHUE
Onektponutanne OLT OOBIYHO OCYIIECTBISETCS OT HMCTOYHHKA MOCTOSHHOTO TOKa C

HanpspkeHueM 48; 60 unu 72 B. HekoTopble MOZIeI MOTYT MOJKJIIOYATHCS K CETH MEPEMEHHOTO
Toka 220 B wunm KOMIUIEKTOBaThCS TIPH IOCTaBKE BCTPAHBAEMBIM OJIOKOM IHUTAaHUS
(unTepeiicHOM mIaToil) Ha TpeOyeMoe HapsKeHUE MUTaHus.

Ao6oHeHnTckoe o6opyaoBanue ONU/ONT.

AbGoneHTckue yctporictBa Ha ceTsx PON npenHasHadeHbl sl OpraHUu3aIum
COCIMHEHUS 1O ONTHYECKOMY KaHally €O CTaHIMOHHBIM ycTpouctBoM OLT m
oOecreyeHusl MHUPOKONOIOCHOTO JOCTyma K yciayraM cetu (aoctyn B WHTepHer,
VolIP, HD-Buzaeo u np).

B 3aBucumocTH OT uuncia MOAKIOYaeMbIX a00HEHTOB TepMmuHanbl ONT
MOHO pa3ac/IMTL Ha:

L4 MHOT'OITOJIB30BaTCIbCKUC, MMpCaAHa3HAYCHHBIC JIIA IOAKIOYCHUA
I10JIb30BaTeJICH MHOT'OKBAPTHUPHOI'O 3aHUA UIIN O(I)I/ICEL

L OIHOITIOJIB30BATCIILCKUC, NPCAHASHAYCHHBIC JIA IMOAKIHOYCHHA aOOHEHTOB
OJIHOM KBapTHUPHI UM YACTHOTO JOMA.

TepmuHanbl 00BIYHO pa3MENIAlOTCS BHYTPU MOMEIICHUN aOOHEHTOB Ha
TOPU3OHTAIBLHOM TMOBEPXHOCTH WM MOHTHUPYIOTCA Ha CcTeHy. OIHAKO HMEIOTCA
MOJZENN JJIsI pa3MEIIeHHs] BHE TOMEIICHUW, OTH MOJeTu CHaOXKarTCs
JIOIIOJTHUTEILHBIM 3aIIUTHBIM KOXKYXOM.

Tepmunans!l pa3nuuaroTcs 1Mo (QYHKIMOHAJIBHBIM BO3MOXHOCTSIM, THILy M KOJHUYECTBY
UMEIOIIUXCA y HUX ceTeBbIX uHTepdeiicoB. [Ipocteiimme momenn ONT pacmonaratoT TOJNBKO
omaanM uHTepdeiicom GPON (1t moakiIroYeHus K ceTu onepartopa) u oguuM uarepdeiicom GE.
bonee cioxHble MOJIEIN MOTYT paciiojlaraTb KOMOMHAIMEN U3 CIeAYIOUX HHTEPECcOB:
10/100 Base-T Fast Ethernet (06b14H0 oT 1 110 4)

Gigabit Ethernet (06s14H0 0T 1 110 4)

unarepderic USB (s moakmroueHus HAKOTTUTEIs )
moayib WI-FI

CATYV (BY paszbem 11st MOAKITIOYECHUS TEIEBU30PA)

FXS (pazbem m1st MOAKITIOUEHUsT aHAIOTOBBIX TeneoHHBIX TUHUH (0T 1 10 4)
Buewnuit Bua TepMuHanoB npuseneH Ha puc.I1.3.9.

0)

\/

Puc.I1.3.9. Baemnwnii Bug o6opyaoBanust ONT:
a) EchoLife HG8242 (Huawei), 6) NTE-RG-1402GC-W (Dntekc)
AOOHEHTCKHE TEPMHHAJIBI OOBIYHO BBIMOJIHSAIOT (GYHKIMH MapIIpyTH3aTOpa dTO

MO3BOJICT MOJAKIIOYATh 000PYJOBaHHUE JIOKAIBHON CETH K CETH IIMPOKOIIOJIOCHOTO JOCTYIIA.
[Ipn waymuum momyns Wi-Fi TepmMuHam MoXeT CIyXUTh OECIpPOBOAHOM TOYKOW TOCTYTIA.



[Tomumo mnepenaum AaHHBIX U COOCTBEHHO TOJIOCOBOIO COEAMHEHHUS, IMOJB30BATENISIM MOTYT
OBITh JOCTYNHBI TaKUE€ JOMOJHUTENbHbIE YCIyr'H, KaK TIIOCTAaHOBKAa Ha OXHUJIaHUE,
WICHTU(QUKAIMS HOMepa BBI3BIBAIONIETO Aa0OHEHTa M TPEXCTOPOHHSS KOH(EpEeHIICBS3b,
nepenaya MoJeMHoOro Tpaduka mo tenedgonHoMy KaHaity nosepx [P u ap.

TepMuHaIBl MOTYT OCHamaThes Oarapeel sl 0OECIeYeHHUs] CBSI3U INPHU TPOTATAHUN
3JIEKTPONUTAHUS.

IIpeaocraBasiembie ycayru. Kongurypuposanue cetu PON

C mpuMeHEHHEM TEXHOJIOTHU TACCHUBHBIX ONTHYECKHX CETEH BO3MOXKHO
MpeoCTaBICHUE YCIyT TIepeaaun AaHHbIX, Tenedonuu, IPTV u ycnyr kaGeabsHOro
TEJIEBUJICHUS B KOMILIEKCE.

Bo3MoOXHOCTE TIpenocTaBiIeHUS KOMIUIEKCHBIX YCIYT pealu3yeTcss C

UCTIONIb30BaHueM aboHeHTcKkoro obopyaoBanuss ONU/ONT.

s opranmsanuu goctyna K yciayram ceti NGN (New Generation Network — certs
HOBOro TmokojieHus) mnocpeactBoM PON wucnonedyercs TuOpuiHas CepBUCHAs MOJIEINb.
Peanuzanus normdeckoir Mozenu pgoctyna K yciayram cetu NGN  mocpenctsom PON
npezcrasiena Ha puc. [1.3.10.

ONT OLT ArperaTtop
PON BRAS
PC nHTepdeiic 10GE
\ n Nel
|_lopr e Bridge [1| VLAN internet ||| [V VLAN internet |[\[| PPP IP
S T TANtT—— 1 | |
O ¥ I .l J
§ ~ IPTV I
Mopr Ne2 Bridue AT vean P [ [\ S veanipay ) IPTV
a— LAN2 | ‘ \ (|
= - -4 _ == =—=1 \ Y} vob
v STB i '
G Mopt Ne3 i 81N \ N N
L“ LAN3 Bridge a ( I VLAN VolP [\ _J‘.- VLAN VoIP | [} Voice VoD
I < ‘\ | | \]
A \
IP-phone E
MopT FXS IAD Bridge P
SoftSwitch
AHanorosbin

TenedoH
Tpaduk UHTepHeT
[onocosoii Tpaduk
Tpachuk IPTV

—————— Tpaduk VOD

Puc. [1.3.10. Peanu3anus 1orudeckoil MOAETH MPEIOCTABICHUS YCIYT.

PPPOE-ceccuss uanmuupyercs Ha obopynoBanuu aboHeHTa (I1K), a maamBumyanbHbIH
ONT mnactpoen B pexume Bridge. Tepmunuarnuss PPPoE-ceccum mpoumssomutcst Ha BRAS.
HuTepHeT Tpaduk u TpaduK NaHHBIX BHYTPEHHEH ceTH aOOHEHTOB IMEpelaeTcsl B paMKax OJHOMN
PPPOE-ceccun. Jlns nocryma k yciayram HHTepHeT BupTyanbHOMy anantepy PPPoE Ha
o0opyaoBaHNUU aOOHEHTa, IPUCBaUBaETCs TMHAMUYeCcKuil myonuynblit [P-agpec.

[Ipu opranmzanuu goctyma k yciayram Triple Play Ha yyactkax mexay aOOHEHTCKUM
obopynoBanueM (ONT) u TepMHUHHUPYIOIIUM OOOPYIOBAaHHEM OPraHU3YIOTCS TPHU CEPBHCHBIX
VLAN (peamusyetcs cepBucHast monenb noctyma S-VLAN — Service VLAN), B pamkax
KOTOpbIX mepenaercs tpaduk ycmyr Untepuer, VolP n oqua VLAN mns mepenaum Tpaduka
IPTV u VoD. Ha o6opynoBanuun ONT ocymiecTBIsIETCS COMOCTaBlIeHWE HWIASHTU(UKATOpA
bU3MYEeCKOT0 MOopTa s TOMKIIOYCHHS aOOHEHTCKOro OO0OpYyIOBaHMS M HWIASHTHU(UKATOpA
cootBeTcTBYtoIero cepsucHoro VLAN. Hanpumep:



— Port 1 — ana nogkmouenus 1K u nocryna k ycinyre MnTepuer;
— Port 2 — ans moakioyeHus TeneBU3MOHHOW mpucTtaBku STB u gocTyma k yciayram
IPTV u VoD;
—  Port 3 — nns nogxmouenus renedona u goctymna k yciyre VOIP.
BkJilouenne B ceTb CTAHIMOHHOTO odopyaoBanus OLT.
B cBsi3u ¢ Tem, yto OLT MOkeT 00CTyKUBAaTh HECKOJIBKO THICSY aDOHEHTOB,

Bkmouenue OLT ocymiecTBisercss B o0opynoBanue arperanuu tpadpuka PE/AGG.
OO6mwmit mpuniun BrmoueHus Uplink moptos OLT B ceTh Clte Ay ONIHiA:

— wucnoas3yrores 1GE u 10GE moptsr uplink;

— mpu 3ajeiicTBoBaHMM aOoHEHTCKMX mopToB Ha OLT B kxommuectBe 1/4 or oOmieit
eMkoctu — BkiroueHrne OLT B ceThb ocymecTBisieTcs C MCIoNb30BaHueM ojaHoro nopra 10GE
i optoB 1GE ¢ ucmonp30BaHreM TEXHOJIOTHH arperupoBaHus KaHAJIOB;

— 1pu 3a7eiicTBoBaHMU a0oHEHTCKUX mopTtoB Ha OLT B kommdectBe 1/2 oT 0OIIEH
emkocTH — BKiroueHne OLT B ceTh OCyImecTBIsSeTCs ¢ HCIoib3oBanueM ByX moptoB 10GE c
pa3HbIX IUIAT;

— mpu 3aneiictBoBaHMM aOoHEHTCKMX mopToB Ha OLT B kxommuectBe 3/4 or oOmieit
eMkoctu — BKtoueHne OLT B ceTh ocymiecTBisieTcsl ¢ ucnosib3oBanueM Tpex moptoB 10GE ¢
Pa3HBIX IUIAT;

— npu 3aneictBoBannn Ha OLT momHo#t aboHeHTcKoM emkocTh — BKitoueHnne OLT B ceThb
OCYILECTBIISIETCS C UCTIONb30BaHUEeM deTbipex mopToB 10GE ¢ pasnbix miart.

= - |

Internet

POTS

ONU

> 1490 rm
-<—— 1310 W

(L
|

—

0) ONU Internet

—>» 1490 HM
<— 1310 HM
—>» 1550 HM (TB)

CATV (RF)
Puc.I1.3.11. IIpenocraBnenue ycuyr: a) no |P (teneBusnonnsiii curnan IPTV npeobpasyercs B
aHaJIOroBbIH ¢ momotisio TV-npuctaBku STB); 6) C ucnoap30BaHUEM ONTHYECKON OTHECYIIEH
1550 M (TV-npuémuank nmoakaodén HemocpeacTBenHo kK ONU uepes pa3bém RF).



SIP-
TEPMEHEN

Puc.I1.3.12. Cxema npeaocTaBieHHs YCIYT B IOMEIICHUN a0OHEHTA.
Tun 1 Koar4ecTBO HHTEPEHCOB ONpeeNsieTcs Ha dTane MPOSKTUPOBAHHUS.

Jns  mpenocraBneHus pasnuuHbix ycuyr Ha ydactke ONT-OLT  wucnmonbsyrorcs
cnenytouue pasnuunbie Homepa VLAN u moproB ONT, nanpumep:

— VLAN 10 (mopr FE Nel) — mna nmocryma aGonenTtoB B cerb I/ (mnst aGoHeHTOB
O0e3nmuMuTHBIX TapudHbiX T1aHOB PPPOE-ceccust opranmsyercs Ha ONT, mius abGoHeHTOB
JMMUTHBIX TapU(HBIX MIIaHOB — HA 0O0opyaoBanuu aboHeHTa (I11K);

— VLAN 20 (nopt FE Ne2) — nnst tpaduka IP-TV;

— VLAN 30 (mopt FE Ne3 uu mopt FXS) — ajist rosiocoBoro tpaduka;

[Mpuxomsimue ot abonentckux TepmuHanoB Ha OLT VLANbI ¢ ucnois3oBaHueM
¢yukuun VLAN mapping nepemapkupyiorcs B Homepa VLAN, Hcrmonb3yembIX Ha CeTH
¢bunana >MeKTPOCBSI3MU ISl TPEIOCTABICHUS TaHHBIX TUIIOB YCIYT.

[lpn opranmzauun ycayru VPN  Homepa VLAN ompenenstorcs OTIENbHBIM
TEXHUUYECKUM pelieHueM, puc.I1.3.13.

-~ CermeHt
DN /a4  ceTu onepaTopa CBA3M

B2
]

PE/AGG

I

INEENNOEN VAN COA
VLAN 20 VLAN IP-TV
IVIANISOME  VLAN VolP

Puc.I1.3.13. Hasnauenue VLAN.

IloaknwyeHre aGOHEHTA.

[Tpu mocTymieHny 3asBKU OT aOOHEHTA Ha MPEIOCTABICHUE YCIYTH CBSI3U B
CIIEUAIM3UPOBAHHOE  IOJIPA3AECIICHUE oneparopa cBsizu (ELJOB, uentp
00CITy’KUBaHUSI KJIMEHTOB) MPOU3BOAMUTCS PETUCTpALMs 3asiBICHUSA OT KIJIWEHTA B



0a3ze manHbBIX aOoHeHTOB (mamee —bJ[). B cmywae Hammuusa TeXHUYECKOMN
BO3MOXHOCTH NoJikiitoueHust B bJ[ mponuceiBaetcs nopt noakitouenus Ha OLT B
cienyromeM ¢dopmare: f/s/p — frame/slot/port (OLT/nHomep tiater PON/HOMEp
nopta Ha miare PON). Kpome toro, B BJl 3anocutcs npoduiib abOHEHTa U €ro
login.

Peructparus ONT B cetn PON MokeT OCyImecTBIsSThCS OJHUM U3 IBYX CITOCOOOB:

1. Tlo cepuitnomy Homepy ONT.
2. Tlo xomoBOMY CIIOBY.
Cepuitabiii Homep ONT, BeimaBacMoro aboHeHTY, 3aHOCUTCS B B/ B MOMEHT HOTy4YeHUS

€ro MOHTEPOM WJIM HEMOCPEICTBEHHO B MOMEHT YCTAHOBKM B IoOMelleHuu adoneHTa. [lpu
BiroueHH ONT B ceTs B nomemennn abonenta, ONT TpaHcinupyer CBOM CepHitHBIM HOMEp Ha
OLT, xotopslii nepenaer ero B cucreMy ynpasienus obopynoBanueM PON u B BJI. B/l, B
COOTBETCTBUHM C CEPUMHBIM HOMEpPOM, HampaBisgeT HNpopuib JAaHHOTO a0OHEHTa B CHCTEMY
yIpaBJIeHUs, KOTOpasi MPUMEHSIET TaHHbBIH Mpoduib Ha aOOHEHTCKOM HOPTY .

KonoBoe cioBo cootHocutcs ¢ moptom abonenta Ha OLT. AnamorngHoe KoJ0BOE CIIOBO
3aHocutcss B ONT B MOMEHT MOJlydeHHs] €ro MOHTEPOM WIJIM HENOCPEICTBEHHO B MOMEHT
ycTaHoBKH B nomemniennn abonenra. [Ipu Bxmouennn ONT B cetp B momemnieHnn aOOHEHTa,
ONT Ttpancnupyer komoBoe cioBo Ha OLT, rae mpoBepsieTcs €ro COOTBETCTBHE KOJIOBOMY
cioBy, npuMmeHeHHomy Ha mopty OLT. M3 BJl, B cooTBeTcTBMHM MOpPTOM abOHEHTA,
HamnpaBlseTcs MNpPOPWIb JAaHHOTO a0OHEHTa B CHUCTEMY YIpaBIEHHUS, KOTOpas MpUMEHsET
JAHHBIM PO UIIb Ha A00OHEHTCKOM TOPTY.

Peanuzanus naHHOM cxeMbl Ioka3aHa Ha pucyHke 11.3.14.

| Odhmc npogax |
[ % a6oHEeHTOB

ONT 1

Cuctema
ynpaBneHus
PON

Pervctpauusi 3assrneHus v nepegada npocuns aGoHeHTa

Hanpaenexune Homepa nopTa u npocuns aboHeHTa

MpuMeHeHune npodunsa Ha nopTy

Mepenaya cepumitHoro Homepa ONT unn KOAOBOrO CrioBa
WEB-nopTan

Puc.I1.3.14. [Toaxnrouenue aboHEHTA
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