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Beenenue.

Bo BBeaeHHMM CTYIAEHT NOJDKEH OTPAa3uTh aKTyaJbHOCTh ITOCTPOCHHS CETH
mupokKomnonocHoro abonentckoro gocryna (IIIT1) B 3ananHOM Mukpopaiione, 4To
TpeOyeT OT HEro H3yYEeHUsS] COCTOSHUS O TMPEJOCTABISIEMBIX YyCIyrax CBS3U U
OIICHKM MEPCHEKTUB PA3BUTHUSI C TOUKU 3PEHUS] MOTPEOHOCTEW B MPENOCTABICHUU
YCIIyT MYJIbTH CEPBUCHBIX CETEM.

K npumepy, BBeZieHHE MOKET OBITh MOCTPOCHO MO CIEAYIONIEMY HPUHITUITY.

OO0mmue cBegeHus.

B nacrosiee BpeMst pa3BUTHSA HUPPOBBIX TEXHOJOTUNA U MOCTPOCHUS CeTel
NGN, rme ocHoBy mnpeaoctaBieHus yciayr omnpeaenstor cetu I, oObemsl
nepegaBaeMol MHGOpPMAllUM M KA4eCTBO JIMHUM CBSI3M HE BCETJa COOTBETCTBYIOT
apyr apyry. OueHka ¢ 3TUX MNO3ULHN BO3MOYKHOCTEW MPOEKTUPOBAHUS MOCIEIHUX
Ha ocHoBe TexHojormii FTTX, PON mnpencraBiseTcss JOCTAaTOYHO HHTEPECHOM
3a/1a4yei.

N panee cneayer OLEHKAa COCTOSIHHSL CTPYKTYPBI CBS3U B 3aJIaHHOM
MHKpOpanoHe. /i 3Toro ciaeayer BOCNoIb30BaThCs CBEICHUSMU U3 UHTEPHETA.

XapakTepucTHKa MUKPOPAlOHA B COOTBETCTBMH C BAPMAHTOM 3aJaHMS
10 CJEAYILIUM KPUTEPHUIM:

- OPUEHTUPOBOYHOE KOJIMYECTBO IOMOB B MUKPOPAKUOHE;

- OPUEHTUPOBOYHOE KOJIMYECTBO AOOHEHTOB B MUKPOPAMOHE;

- OLICHKA MOTPEOHOCTEH B yCiIyrax CBs3u — TenedoHus, rnepeaaya JaHHbIX
(untepHer), kanaisl TB, cetn o crannapty Ethernet unu FastEthernet.

OTU CBEAEHUS 10 MHUKPOPAWOHY CTYAECHT OIPEIACISIET CaAMOCTOATEIbHO,
UCTOYHUKHM JI@HHBIX MOTYT OBITh CaMbIMH pPa3HOOOpPa3HbIMHM OT BapUAHTOB
MPEAINO0IAraeéMbIX CAMUM CTYJIEHTOM, 10 IPEAJIOKEHNUN B UHTEPHET.

BHUMAHHUE! Yka3zanus no oGpopmiieHHIO, COAEP:KAHUI0O U BHIOOPY
BAPHAHTOB Pa3pald0TKH MOSICHUTEJIbHON 3aAMMUCKH 1JISI KOHKPETHOI0 CTYJAEHTA
npuBeneHbl B «1. 3a1aHue HA KypcoOBOe IPOEKTHPOBAHMUEY.

1. 3axanue HA KYpCOBO€ IPOEKTHUPOBAHME.

OOpa3zer TUTYJIBHOrO JIMCTa KypCOBOTO MPOEKTAa MPUBEAEH B NMpHJI0KeHHH 1.
Ha tuTynbHOM IHCTE€ [OJKHBI OBITH 3allOJIHEHBI BCE pa3/eiibl KacarollHuecs
CTYJEHTA U OCHOBHBIEC apaMeTPbl BAPUAHTA NPOCKTUPOBAHUS.

Hanee HeoOxoaumMo  pa3paboTaTh  MPOEKT  CTPOUTEIbCTBA  JIMHEHHBIX
coopy>keHuii cetu LI/ B COOTBETCTBUY C IAHHBIMU NMPUJIOKEHUS 2.

Hcxoanblie 1aHHbIE.

BapuaHr ... (YKa3bIBaIOTCS JIBE TOCIECTHUE UMDl 3a4€THOU KHUKKH).
Ha3BaHMe MUKPOPAMOHA. .......ooitttttiiitt ettt et e e
KOMHYECTBO JOMOB. ...
Kon4yecTBO A00HEHTOB IO KATKIOMY JIOMY . ... eonuttnntenteanteenitenneenieeaeeannenes

.....................................................................................................

TexHoJ0orns ITOCTPOCHMH CCTMecearerceeorosccenssosccessssccossssscessssccosssscccsssscccnce
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B npoekTe 10/5KHBI OBITH pPellIeHBI CJeYI0IHe BONPOCHI:
- BBINOJIHEHA OLIEHKAa MAaKCUMAaJbHOM CKOPOCTHM IMEpeAadyd [0 MarucTpabHbIM
y4acTKaM CETH — pa3ziel 2;
- MPOBEJEH aHaJIU3 TEXHOJIOTMHM MOCTPOCHHS CETH — pazfen 3 (aHaau3upyercs
TOJILKO TEXHOJIOTHUS, YKa3aHHAsl B HA3HAYCHHOM BapUaHTE);
- paspaboTaHa CTPYKTypa TIOCTPOCHHS MAarucTpajbHBIX Yy4YaCTKOB CETH B
COOTBETCTBHHM C IUIAHOM MUKpOpaiioHa — paszzaen 4;
- POU3BEJICH BHIOOP aKTUBHOI'O 00OPYI0BaHUS — pa3fen J;
- pacueT OroJ)KeTa MarucTpajJbHbIX YYaCTKOB CETH — paszen 6;
- pa3zpaboTaHa CTPYKTypa MOCTPOCHHS JTOMOBOH pacnpeaenurensHoit cetu ([IPC)
OJTHOTO U3 IOMOB MUKpOpaiioHa (10 BEIOOPY CTyeHTa) — pa3jen 7;
- IPOM3BEJICH BBIOOP, 0OOCHOBAHUE U pacyueT MmapaMeTpoB KaOeabHOW CHUCTEMBI AJIs
Pa3IUYHBIX YYACTKOB CETHU, pa3zel §, B YaCTHOCTH:
e Tun u konudectso OB B maructpansueix BOK, Tun metamnmnueckux kadenei;
® KOHCTPYKIMSI  MarucTpajbHbIX  KabOened, ompenensemMas  CIOCOOOM
CTPOUTEIIbCTBA;
e mapameTpsl BeIOpaHHbIX OB — morepu, aucnepcust Ha pabounx JTHHAX BOJIH,
napameTpbl KOAKCHAJIbHBIX I1ap B BHIOPAHHBIX METAITIMYECKUX KaOesIX;

e kabenu J[PC — onTtudeckue, MeTauIM4ecKue (€clu €cTh), HapameTpbl
METaJNIMYeCKUX  Kabened, MX  KOHCTPYKUHUSA, TpauKd  YacCTOTHBIX
3aBUCHUMOCTEH;

- 00OCHOBaH CIOCOO CTPOUTENbCTBA U MPEIIOKEHBl BapUaHThl MPOKIAIKU
KaOeJIbHOM CHCTEMBI — pazjaen 9.

NHnuBuayanbHOE 3aaHuE :

[IpoekT nomKeH OBITh BBHINOTHEH B BHUAC TMOSCHUTEIHLHON 3allUCKH C
MPUWIOKEHUEM CIIETYIOLIUX YEPTEKEH:

- IUITaH MUKPOpPAloHa ¢ YKa3aHUEM MECTa PaCIOjI0KEeHUsI TOJIOBHOW CTaHIMU (y3/1a
ces3u, OLT) wmect ycraHoBku ontuueckux y3ioB (OY, crimtepos),
pacnpenenutenbubix mkados (PII) u pacnpeaenurensabix kopoook (PK);

- CX€Ma MarucTpaibHOW KaOeIbHOM CeTH;

- cxema JIPC (BbIOpaHHOro [0Ma) C YKa3aHHMEM MECT paCIOJIOXKEHUs
pacnpenenuTenbHbIx Kopoook (PK) u PILI;

- KOHCTPYKIMI KaOemnel, HCIOIb3yEeMbIX Ha Pa3IUYHbIX yU4aCTKaX CETH;

- rpapuk mOTepb I y4yacTKa MAarucTpaJbHOW CETH  MaKCHUMaJIbHOM
MPOTSIKEHHOCTH;

- rpaduk oTeps g yuactka J[PC oxHoro noanesna.

O603HavYeHNs] MUKPOPAHOHOB, a TAaK)KE€ BAPUAHT MCIOJIb3YyEeMON TEXHOJIOTHUH,
MpUBEJCHBl B MpUJIOKEeHUH 2. Bamr BapuaHT OIpeAesieH ABYMSI MOCJIeIHUMH
uudpaMu  cTyaeHYeckoro OumJjera (3a4eTHOM KHWKKH). CTyAeHT [OKEH
ooparutbes Ha cailT AHAEKC - KAPTDI, rae on cMoXeT NoayduTh AOCTAaTOYHYIO
JUIsL KypCOBOI'O IPOEKTHUPOBAaHUS MH(OPMALIMIO B OTHOIIEHUH TUIAHA MUKPOPAOHa,
a Tak»Ke MOCMOTPETh MaHOPAMHbBIE BUJIbI JJOMOB JIJISl OLIEHKH KOJIMYeCTBAa aOOHEHTOB
B KaXJ0M U3 HUX (0JMH aDOHEHT 3TO OJIHA KBapTHUPA).




BosnokoHHO-onTHUEeCKMI KaOenp W JApyrue KOMIIOHEHTHI KaOeJlbHOU
MOJICUCTEMBI CTY/CHT BbIOMpaeT 00 u3 Tabnum npuiaoxkeHus 3,  aubo
CaMOCTOATENILHO B COOTBETCTBUM CO CIOCOOOM CTPOMTENBCTBA, MPEAJIOKEHHOM B
npoekTe. B ciyyae ecii 3TH MapKu HE yAOBJIETBOPSIOT IO CBOMM XapaKTEPUCTUKAM
TpeOOBaHUSIM TPOCKTA, 1E€IeCO00pa3HO O3HAKOMHUTHCA C KaTajJoroM MNPOAYKIIWH,
BBIITYCKAaeMO IpyruMH MPOU3BOAUTEISIMH KabeabHOM npoayKiuu, cM. Tadm. 11.3.3.

B nosicHuTenbHOW 3amucKe MpOeKTa JOHKEH ObITh MOMELIEH PHCYHOK
KOHCTPYKIHUI HCIOJIb3yeMbIX Kadeseld M NPUBeIeHA ero NMOoJIHAS MAPKUPOBKA.

B npunoxenun 3 Takke NpUBEAEH NOPAIOK MapKOOOPa30BaHUS ONTUYECKUX
Kabenel, KOTOpOro NpUAECPKUBACTCS OOJIBIIMHCTBO MPOU3BOJIUTENECH U CTYIEHT
JOJDKEH YKa3aTh KOHKPETHYIO MapKy KaOeJs.

B kadecTtBe nmpumepa B NPHIOKEHUH 4 MPUBEIECHBI XapaKTEPUCTUKH OJJHOTO
13 BO3MOKHBIX BAPUAHTOB BbIOOpPA AKTUBHOTO 00OPYIOBAHHS.

2. OueHKka MAaKCHMMAJbHOW CKOPOCTH IlepeJadyd M0 MarucTpajbHbIM
Y4YaCTKaM CeTH.
OneHka MakCHUMallbHOM CKOPOCTH Tepellayd MO MarucTpajbHbIM ydacTKam

CeTHU, JOCTATOYHO CJIOKHAs 3aJada, TaK Kak IIpelrnojlaraet yd4eT BCEeX WU
OCHOBHBIX (DAKTOPOB, OIpeEIIeMbIX MOTPEOHOCTIMHU a00OHEHTOB B yCIIyrax CBS3H.
Jlns ee Hame)KHOH OIEHKH JOJDKEH OBITh BBITTOJIHEH MHOTO(AKTOPHBIN aHAIN3
CTPYKTYPBI CBSI3U, OJJHAKO B MHXKEHEPHBIX pacueTax O4€Hb 4acCTO JIOBOJIBCTBYIOTCS
MPUOIMKEHHOM OLIEHKOM 3TOr0 mapameTpa, YUYUThIBas TOJIbKO OCHOBHBIE MOMEHTHI
(hopMUpOBaHUS CTPYKTYPHI CBSI3U.

B mnpoekrte mpemiaraercsi y4HMTBIBaTH CXEMYy pachpeacsieHus: U(PPOBBIX
MOTOKOB TI0 OOBEKTaM, B CpEJHEM, COCTABJICHHYH) Ha OCHOBAaHWU CBEJCHUHN IIO
KOJINYECTBY a0OHEHTOB B 33JJaHHOM CETMEHTE CETH.

OO0bexkTHl (IOMa, OpraHu3allud W Tp. B 33JaHHOM MHUKpOpailloHe) —
MEPEUUCIISTIIOTCS TUIMBI O0OBEKTOB M HUX KOJMYECTBO, HampuMep, Kujble goma 12
Taxen — 2, neTckui caa — 1, mkona 3manue S5 staxet — 1, U T.1., MO KOKIOMY
00BEKTY OINpeIeIeTCs KOTUISCTBO AOOHCHTOB:

H01=...............aﬁ.;
H02=...............36. U r.na.

CkopocTh 00MeHa B ceTH, KOTOpas JI0/bKHA ObITh MPEJAOCTaBICHA OJJHOMY
aboHeHTy a1 moayueHus ycayr Tripleplay, moker ©Oarb ompeaencHa u3
CIICTYIOIINX COOOpaKCHUH.

Texanyeckoe  obecmeueHuss  3amaHHoro QoS  (omeHka — KadecTBa
o0OCITy’KUBaHMUS) — 3TO B TIEPBYIO OUEpeb peaau3aius HEOOXOJAMMOM IOJIOCHI
MPOMYCKaHUs CETU AOOHEHTCKOTO J0CTYIIA.

be3ycinoBHO, HAMOOMBIIYIO JENTY B 3arpy3Ky IMOJIOCHI MPOIYCKaHUS BHECET
BuneoTpaduk. C M3BECTHOW JoJiell MPUOIMIKEHHS] MOKHO CUHMTATh, YTO CETOJHS
OJIMH KaHaJI TEJICBU3UOHHOW TpaHCsuu win VoD TpeOyeT CKOpOCTH mepeaadu
nopsaka 8 Mout/c. Cutyanusi 3aMETHO YJIYUIIIUTCS, KOT/Ia MepeiieM Ha CTaHIapT

MPEG-4, Ho B mo00oM cityyae Il MOJYyYEHUsS KaueCTBEHHOTO M300pakKeHHs IS
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BHJIeOTpaduKa HYy>XKHO OyIeT pe3epBUPOBATH Mopsiaka 8 MOuT/c Ha oauH 1UdPOBOMA
kaHa. [[nsa mnepenaum curnanoB HDTV ckopocTe B KaHane J0JKHA OBITh
yBEJIMYEeHA Kak MUHUMYM 10 12 MOwut/c.

Jpyrum pecypcoeMKHUM MPUJIOKEHUEM C TOYKH 3pEHHS MPOIYyCKHOU
CIIOCOOHOCTH a0OHEHTCKOTO KaHaJla SIBJISIETCS] UTPOBOM cepBUC. {71l MOTHOLIEHHOTO
NOTPY>KEHUSI B CETEBbIE MIPhI, OCOOCHHO B pOJIEBBbIC, HEOOXOJUMA CKOPOCTh HE
meHee 4 MOut/c. OcTanbHble TPWIOKEHUS HE CTOJb «IPOKOPIMBBDY: IS
teneoHHOM  cBsizM  xBatUT 64  KOWT/C, KA4eCTBEHHOE  paJUOBEIIaHHE
obecnieunBaercs 128 xk6ut/c, misa «cepdunra» B UHTepHETE BriojiHe gocTtatoyHo 10
— 15 Mowurt/c (XOTs MOKHO UMETh CKOPOCTh M OoJibiie, MeHbIle 25 MOuT/c ceituac
HE TPEJ0CTABIISIOT).

[lonyyaem, 4YTO MHUHUMAJIbHAs CKOpPOCTb, MPEIOCTaBIsieMas OJHOMY
a0OHEHTY JOJDKHA ONpPENeNsATCA CYNepHno3ULUeld CKOPOCTEH M0 KaXIoh u3
MPEAOCTABIISIEMBIX YCIYT.

Takum 00pa3om, OlIEHKAa CKOPOCTH, MPETOCTABIIEMON KaXX10My aOOHEHTY B
CETH, MOXET ObITh ONpeJieTICHa IO BHIPAXKEHUIO:

Vsiag = (Nag X 0,064) X Ying + Vsyur X Yz + Vg + Ve (2.1))

rae:

N — uncno TJID kananoB, npemocraBisieMbix aboHeHTy (1 — 3, ms opraHu3anuii
1o 10);

Y4 — YACTBbHAS HArpys3Ka, T.€. CPEJHsAA Harpyska, co3JaBacMasi OHMM a0OHEHTOM,
Y = 0,01 - 0,05 Dpu;

Vs umr — CKOPOCTB A0CTyna aboHeHTa B uHTepHET 10 — 50 Mout/c (4em Gonblie, TeM
JIOPOXKeE);

Y- YACNbHAS Harpyska, T.€. CpedHsisi Harpys3ka, co3jaBaemasi OJHUM a0OHEHTOM
Ha KaHaJl JOCTymna UHTEPHET, Yy = 0,05 — 0,2, yuuThIBaeT BOZMOXKHOE KOJTHYECTBO
a0OHEHTOB BBIXOSUIUX OJHOBPEMEHHO B UHTEPHET U BPEMS MOJIb30BAHMUS;

Vst — CyMMapHas CKOPOCTh JUIsd IpenocTaBieHus ycayr TB Bemanus, MOXHO
ONPENEIUTh U3 CIEAYIOUUX COOOPAKEHU;

- Bce a0OHEHTHI MoIb3yI0oTca TB npueMHUKaMu 0JIHOBPEMEHHO;

- konmyecTBO TB nmpremMHuKoB y aboHeHTa — Makc 3;

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

Takum o0Opa3oM, B TPUBEICHHOM BapHaHTE CyMMapHasi CKOpPOCTh
Heobxoaumas aiist mpocmotpa TB nporpamm y ogHoro aboHeHTa Oyjie paBHa:

Vs = (2X8+1Xx12) = 28 M6uT/c
Vet — IOCTYN K JIOKaJIBHBIM pecypcaM, MHTEPAKTUBHBIE UTPHI U TP., CYMMapHYIO
NOTPEOHOCTh B CKOPOCTSAX HA OJHOrO0 a0OHEHTAa MOXHO OLEHUTH B Mpenenax 2 — 5
Mo6urt/c.

B pesynbrare, k npumepy, B cermenTe cetd Ha 500 aOOHEHTOB cyMMapHas
CKOPOCTb 0OMEHa B CETH COCTABHUT:

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

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

Takum o0Opa3zom, s IPENOCTaBIECHUS OCHOBHBIX YCIyr aOOHEHTY CETH
MPOIMYyCKHAsl CIOCOOHOCTh a0OHEHTCKOro KaHaja MJOJDKHAa ObITh He MeHee 34
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Mo6wurt/c. B 3aBucumoctu oT TpeboBaHMU aOOHEHTOB 3Ta CKOPOCTh B MPOEKTE MOKET
OBITh yBENWYEHA, YTO MPHUBEACT K YBEIWYCHHIO CyMMAapHOW CKOPOCTH OOMEHa B
CETH.

HeobxoaumMo 0TMETUTh, YTO CyMMapHasi CKOpOCTb OyAET pacrpeaessThes 1o
MarucTpajbHbIM y4acTKaM CETH B 3aBUCUMOCTH OT TE€XHOJIOTMH MOCTPOCHHMS CETH,
KOJINYECTBA U MOTpeOHOCTEN a0OHEHTOB, OOCITYKMBAEMBIX 3TUM YYACTKOM.

3. KpaTkue cBejeHUsI 0 TEXHOJOTHAX MOCTPOEHHSI CETH.
3.1. Texunomorus FTTC.
TexHoJIOTusl UPOKO MPUMEHSAETCS JJI MOCTpOeHus cereil kabenpHoro TB
BEIIaHMsI U ITPEJICTABIIACT U3 ce0s1 THOPHUIHYIO ONTO-KoakcHaibHyto ceth (HFC).

Cerp HFC — wuepapxuueckass ceTeBas KOHCTPYKIUs. B cocTaB KaxIoro
TOJIOBHOTO y3J1a BXOJST Mapbl BOJOKOHHO-ONTUYECKUX MPUEMHUKOB-TIEPEAATUUKOB,
MOJKIIOUCHHBIX BOJOKOHHO-ONTHYECKUM KaleaeM K YJaJ€HHOMY ONTHYECKOMY
y31y. B onThueckoMm y3i1e TOJYyYEHHbIE HHUCXOASNIUE ONTUYECKHE CUTHAJIbI
peoOpa3yroTcs B AJIEKTPUUECKUE, a 3aTeM HAMPaBJISIOTCS B MOAKIIOUYCHHBIA K Y311y
KOAKCUaJIbHBIA Kabeslb. AHAJIOTMYHO, KOTJA ONTHYECKUM y3ell TMOoJydaeT dYepe3
KOAKCHAJIbHBIN KaOeIb BOCXO/ISIINE AIEKTPUUECKUE CUTHAJIBI, OH IIPEOoOPa30BhIBAET
UX B ONTUYECKHUE, a 3aTEM HAIPaBJISET B MMOJACOEAMHEHHBIN BOJJIOKOHHO-ONTUYECKUI
Ka0eJb.

Hekoroprie TpeOGoBaHUS, KOTOpHIE TIO3BOJIAIOT CIPOCKTUPOBATH CHUCTEMY,
MPEICTABISIONIYI0 a0OHEHTaM KAa4eCTBEHHBIM W Pa3HOOOpa3HbI HAOOp CaMbIX
COBpeMEHHbIX ycuyr, HaumHass ¢ TJI®, tpancnsumu TB-kaHanoB, «BUAEO MO
3anpocy» u yciyramu Internet:

a) YPOBHM CHTHAJIOB Ha JIF000H aOOHEHTCKOU PO3ETKE:

e MuHUMaNbHBIA ypoBeHb — 60 n1b MxB (57 nb MkB mns cucrem ¢ pactpom

ka"ayioB 8 MI'1i u vacToTHeIM 1uanazonoM j0 300 MI');

e MakcumaibHbIl ypoBeHb — 80 n1b MkB (77 nb MkB s cuctem ¢ yuciom
kaHainoB 6ozee 20);

0) mepekoc B YpoBHAX curHana TB-kaHanoB Ha JIF000i aOOHEHTCKOW PO3ETKE:

e B auamna3one 47-862 MI'y ne 6onee 12 nb;

e B II0OOM mosioce mupuHoit 60 MI't He 6oiee 6 1b;

® Ha COCeHMX KaHanax He Oonee 3 ab;

B) pa3BA3Ka MEXKIY JIFOOBIMU a0OHEHTCKUMU BBIXOJAMU CETH:

e noipKHA OBITH HEe MeHee 42 nb nunu 36 1b s cucrem ¢ pactpom 8 MI';

e OTHOIICHHWE CUTHa/IyM Ha aboHeHTCKO# po3eTke C/N — Tak Ha3bIBacMbIC
IIyMbI UHTpEeCCUU (00YCIIOBIEHBI KOJIUYECTBOM a0OHEHTOB MOJKIFOYAEMBbIX K
OJIHOMY JTOMOBOMY YCHJIMTEIIIO) TOKHO ObITh HE HIKE 43 1b;

® OTHOIIEHWE CUTHAJI/IIyM KOMOMHAIIMOHHOW 4acTOThl TpeTbero nopsaka CTB
(0OyclIOBNIEHO  B3aUMOJACHCTBHEM  MEXKAY HECYIIUMH  H300pakeHHs,
3BYKOBOTO COIIPOBOXKJICHUS W I[BETOBOW TOJIHECYIIECH) TOJKHO OBITh HE
menee 54 nb;




® OTHOIIEHWE CUTHAJI/TIOMEeXa KOMOMHAIIMOHHBIX YacTOT BToporo nopsijaka CSO
(00yCIOBIIEHO B3aMMOJICHCTBUEM HECYIIHUX YaCTOT MCIOJIb3YyEMbIX KaHAJIOB)
JOJIKHO ObITh HE MeHee 57 nb.
TumnoBast ctpykTrypa cetu mo texHonorusm FTTC, FTTB npencraBinena Ha
puc.3.1.
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Puc.3.1. TunoBsle cTpyKTYpHI TOCTpOeHHs ceTeit o TexHonorusim FTTC, FTTB.
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3.2. Texunogorusa FTTB.

Apxurektypa FTTB nonyuwnia nanbosnbliiee pacipocTpaHeHUe, TaK Kak Ipu
ctpoutenbeTBe ceteil FTTx na 6a3ze Ethernet (ETTx) wacto 310 enMHCTBEHHAs
TEXHUYECKU BO3MOXKHas cxema. Kpome 3Toro, B CTpyKType 3aTpaT Ha CO3JaHUE
cetu ETTx pasauna Mexnay Bapuantamu FTTC u FTTB otHOCHTENnBHO
HeOOoJbIIasi, TPU 3TOM ONEpPAIMOHHBIE pacxoabl MpH 3Kciuryaranuu cetu FTTB
HUXKE, a TPOIYyCKHAasE cocoOHOoCTh Bhime. Apxutrektypa FTTB gomunupyer Bo
BHOBb BO3BOJIMMBIX JIOMaX M y KPYIHBIX ONEpaTopoB cBs3u, Torma kak FTTH
Oyner BocTpeOOBaHA TOJBKO B HOBOM MAJIOATaXHOM CTPOWTENbCTBE. B mepByro
OYepeIb ITO CBSI3aHO C CYIIECTBEHHO 00Jiee BHICOKOW CTOMMOCTBIO €€ peatn3aliiu
no cpaBHeHuto co croumocthio cetu FTTC/FTTB, oTcyTcTBHEM NpEeUMyIIECTB B
II0JIOCE MPOITYCKAHUSA JUIS TIOJI30BATEIIA.

ITon  Texnomormest FTTB  mnoHuMarT  OTHOCHUTENBHO  IIyOOKOE
MPOHUKHOBEHUE ONTUKU 10 abOHEHTa, T.e. paboTy ontudeckoro ysma (OY) B
cpeadem Ha 100...250 aGoneHToB (Hampumep, 9...12-tu 3TaxkHbIl A0M Ha 4...6
noabe310B). [Ipu aTom nociie OV kackagHO BKIIFOYAETCSE 0OBIYHO HE 00JIee OJTHOTO
KOaKCHaJIbHOTO ycunutens (cM. puc.3.1).

Tomonorust 1aHHOW CETH BO MHOTOM IOBTOPSIET TMOPUIHYIO BOJOKOHHO-
KOAKCHAJIbHYIO CE€Th U TaKyK€ COCTOMT W3 y3Jla IepeAadyu JaHHbBIX, MArUCTPaJIbHON
BOJIOKOHHO-onTruecko nuHuu cBsizu (BOJIC) u pacnpenenurensHOl ceTu.
Otnnune FTTB cocrout numib B 3aMeHe ontuueckux y3noB I'BKC nHa «y3ibl
BTOPOTO YPOBHs» (YCUIUTEIbHBIE MYHKTHI) U KaOels pacipeieIuTeNIbHbIX CETeH ¢
KOAaKCHaJbHOTO Kalenss Ha ontuyeckui. [onoBHast cTaHUMS U JOMOBAas
pacrpefenuTeNbHas CeThb HE TpeOYyIOT HM3MEHEHHUSl NpPU MOJIEpHU3AIUU, a s
MarucTpaid MOXET TNOTpeOOBaThCS JHIIL YBEIMYCHUE YHUCIA ONTHYECKUX
BOJIOKOH. Mcxons u3 BeimeckazanHoro, B cersx FTTB Bospacraer konu4ectBo
MPOKJIAIBIBAEMOT0 ONTOBOJIOKHA M YCTAHABIMBAEMbBIX ONTHYECKUX MPUEMHUKOB.

Cerp FTTB, 5T0 ABe Hal0XEHHbIE CETU: OJHA ISl YCIYyT AHAJIOrOBOIO
KaOeJIbHOTO TEJIEBUJICHHUS, Apyras — JIJis YCIyTu nepefadu AaHHbIX. OO0beauHsIeT
MX HCMOJIb30BaHWE PA3JIMYHBIX BOJIOKOH B oaHUX M Tex ke OK Ha yuacTkax
MarucTpajid M B pPaCHpeAeUTENbHBIX CETSIX Y3JIOB BTOporo ypoBHA. [lpu
ucnionbzoBanuu FTTB Bce o0opymoBaHue cTpoOro cCrHenuaaIu3upoBaHO: JHOO0
nepenaya TB, mubo mnepegada HaHHBIX, M TPU BBIXOJE W3 CTPOS OJHOTO
o0opynoBaHUs Apyras yciayra He CTpajiaeT.

[Ipu uncnonws3oBannu Bapuanta FTTB onrtuueckoe BOJOKHO 3aBOJUTCS B
JIOM, KaK MPaBUJIO, Ha IOKOJIBHBIN 3TaX UM HA YyepJiak (4To 00jee SIKOHOMUYECKH
abdexTuBHO) n moakmouaercs kK ycrpoiictBy ONU (OpticalNetworkUnit). Ha
CTOPOHE OmEpaTopa CBSI3M YCTAHABIMBAETCS TEpMHUHAN onTUueckod auHuu OLT
(OpticalLineTerminal). OLT sBasiercss primary YyCTPOHCTBOM M OMNpEAEsieT
napameTpbl oOMeHa Tpaduka (Hampumep, UHTEpBajbl BpEMEHHU IpHeMa/nmepeiadn
curHana) ¢ aboHeHTckumu ycrporctBamu ONU. [lanpHeliee pacnpeaciieHue
CETH IO IOMY MPOUCXOJIUT 10 «BUTOU Mapey.

OTOT MOAXOA 1EIecO00pa3HO MPUMEHSTh B CIIy4yae pa3BepThIBAHUS CETH B

MHOTI'OKBAPTHPHBIX AOMaxX U 6H3HCC'H€HTan CPCAHCTO KiIacca.
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3.3. Texunogorusa FTTH.

FTTH - (anrm. Fiber to the Home- onrudeckoe BOJIOKHO 10 KBapTHPHI).
VYuuthiBas, 4YTO pOCCUHCKHE aOOHEHTHl MPOXKUBAIOT B OCHOBHOM B
MHOIOKBapTUpHbIX Aomax, FTTH o3nauvaer, B ortinuuue or FITB, nosenenue
ONTHUYECKOr0 BOJIOKHA JI0 KBAPTUPHI AOOHEHTA.

CymectByer nBa tuna opranm3anuu FTTH cereii: Ha 6a3e Ethernet u Ha
6aze PON.

ApxutekTyphl Ha 6a3e Ethernet (puc.3.2).

HeobxoaumocTh OBICTPOro BbIBOJA HA PHIHOK U CHUXKEHUS CTOMMOCTH IS
aOOHEHTOB TPHUBEITU K TIOSIBICHHUIO CETEBOM apXWTEKTypbl Ha Oasze FEthernet-
koMmmyTtanuu. [lepenava nanasix mo cetu Ethernet m Ethernet-kommyTanus cramu
MPUHOCUTH JAOXOJ HAa PHIHKE KOPIOPATUBHBIX CETEM U MPUBEIU K CHUKEHHIO IIEH,
MOSIBICHUIO 3aKOHYEHHBIX MPOJAYKTOB M YCKOPEHHUIO OCBOCHHUS HOBBIX MPOIYKTOB.
B ocnoBe mnepBeix eBpomneiickux mnpoektoB cereid Ethernet FTTH nexana
apXUTEKTypa, MPU KOTOPOM KOMMYTATOPbI, PACIOJOKEHHBIE Ha IOKOJbHBIX
ATaXaxX MHOTOKBAPTUPHBIX JOMOB, ObUIM OOBEAMHEHBI B KOJBIIO MO TEXHOJIOTHUHU
GigabitEthernet. DTta crpykTypa oOecreunBajia TPEKPACHYIHO YCTOMYMBOCTH K
Pa3JIMYHOTO poJia TTOBPEXKICHUIM Kalels u Oblla BechbMa peHTa0EeIbHOM, HO K €€
HEJ0CTaTKaM MOXHO OBbLIO OTHECTH pa3/eIeHHe MOJIOCHI MPOITYyCKaHUS BHYTPHU

KaxxXJ01o

Triple Play FTTH
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Pon Splmer /
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MSTB
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|
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-
FTTH .

Pon Splitter

—

Puc.3.2. CprKTypa noctpoenus cetu FTTH.

koibia gocryna (1 ['Our/c), uyTto nmaBamo B TEPCHEKTUBE CPABHUTEIHHO
HEOONBIIYI0 TPOIMYCKHYK) CIIOCOOHOCTb, a TaKXXe BBI3BIBAIIO TPYIHOCTH
MacCIITa0MPOBAHUS APXUTEKTYPHI.
3areM MIMPOKOE pacmpocTpaHeHue monyudmia apxuTektypa Ethernet tuma
«3Be3na». Takas  apxuTekTypa  MNpeArnojaraeT  HajJu4he  BbIACICHHBIX
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ONITOBOJIOKOHHBIX JIMHUN (OOBIYHO OJHOMOJOBBIX, OJHOBOJIOKOHHBIX JIMHHH C
nepenaudeii qaHHbIX Ethernet mo texnomorum 100BX mmm 1000BX) ot xaxkmoro
KOHEYHOr0 YyCTpoWcTBa K Touke mnpucyrctBus (pointofpresence, POP), rne
IMPOUCXOJUT UX MOJKIIOYEHHE K KOMMYTAaTopy. OKOHEYHbIE YCTpPOMCTBA MOTYT
HaXOJUTBhCA B OTIENbHBIX JKWIBIX JOMaxX, KBapTHUpPaX WM MHOTOKBapPTHUPHBIX
JoMax, Ha IOKOJIbHBIX JTa)xaxX KOTOPBIX pPAaclojararoTcs KOMMYTATOPbI,
JOBOJAIIME JIMHUA TI0O BCEM KBapTUpamM C TMOMOIIbIO COOTBETCTBYIOIIEH
TEXHOJIOTUHU TIepEeAaYH.

3.4. Texunogorus PON.

Yupomennas crpykrypa cetu PON npencraBiena Ha puc.3.3. OnTtuueckas
MomiHOCTh ¢ Bbixoga OLT B y3max cetu pgenutcss (paBHOMEPHO WIIU
HEPAaBHOMEPHO) TakuM oOpa3oM, dYTOOBl ypOBEHb CHTHaJa Ha BXOJIE BCEX
ONT/ONU 0bL1 mpUMEPHO OJMHAKOB. B cirydae, korja ogHa U3 AJIMH BOJIH (4ale
Bcero 1550 HM) BbIAensiercs BceM aOOHEHTaM Uil Mepeladd TeJIEBU3MOHHOIO
curHana, Ha ATC ycraHaBnuBaeTcss ONTHYECKHM MyJbTUIIeKCOp WDM s
OoOBbeAMHEHUS MIepeAaBaEMbIX CUTHAJIOB Ha JjiMHax BoyH 1490 HM (ToJioc, 1aHHbIE)
u 1550 vm (Bumeo). B oOpaTtHoM HampaBieHHM CcuUTHaI (TOJIOC, JaHHBIC)
nepenaeTcs Ha ayinHe BoJHbI 1310 HM.

Takum o6pazom, ocHoBHas unaes texHosorun PON — ucrnonb3oBaHue BCEro
onHoro mnpuemornepenaromiero monyis B OLT mns mepemaunm uHbopmanuu
MHOKecTBY aboHeHTCKUX ycTpoiicTB ONU/ONT u npuema undopmaiuu ot HUX.

Uncno aOOHEHTCKHUX Y3JI0B, TMOJKIIOYECHHBIX K OJHOMY IPHUEMO-
nepenaromemy moayito OLT («aepeBy» PON), MmoxkeT ObITh HACTOIBKO OOJBIITUM,
HACKOJIBKO TIO3BOJISIET OIO/KET MOIIHOCTH M MaKCHMajbHasi CKOPOCTh MPHEMO-
nepenaronie ammapatypbl. Jns mepemaun motoka wuHpopmammu ot OLT
ONU/ONT — mpsimoro (HUCXOJSIIIEro) MOTOKA MCIOJIb3YeTCs JJIMHA BOJHBI 1490
HM. [IoTOKM AaHHBIX OT A0OHEHTCKHUX Y3JIOB B LIEHTPAJIbHBIM y3€J, COBMECTHO
oOpazyrorue 00paTHbIi (BOCXOIAIINN) MOTOK, MEPEAAt0TCA Ha JUTMHE BOJIHBI 1310
HM. [Ipsmoii mOTOK Ha  ypOBHE ONTHYECKUX  CHUTHAJOB  SIBJISETCA
mmpokoerarenbHbiM  (Broadcasting). Kaxaeriik ONU/ONT, uwurtas aapecHbie
10JISA, BBIACISAET U3 ATOr0 OOIIEro MOTOKa MpEJHA3HAYEHHYIO TOJBKO €My 4acTh
uHpopManmm.

C TOuKM 3peHHs MacCHITAaOMPYEMOCTH IO TMOJ0CE MPOIMYCKAHUS JTaHHBIA
MOJIXOJT YK€ TOJIpa3yMeBaeT JOCTATOYHO BBICOKYIO IOJIOCY MPOMYCKaHUS s
abonentckoro tepmuHaga ONU/ONT (mo 40 MO/c mHAMBHIyallbHOM MOJIOCHI
npu ycrtaHoBke 10 64 ONU/ONT na «umepeBo» PON), HO Tpu yBeTHMYCHHUH
3ampoca Ha M0JI0Cy CO CTOPOHBI PECYPCOEMKHX YCIYT BO3MOKHO pacIpeesieHue
menbiero komudectBa ONU/ONT na omgmn mpuemoniepenaroruii mopt OLT,
MO3BOJISIONIEE BBIICIUTH OOJBIIYIO MOJOCY sl KaXaoro tepmuHana. C TOUYKH
3pEHUs MACIITA0UPYEMOCTH O YCIyraM JOCTATOYHO 3aMEHUTh JOMAIIHUNA LUTI03
J0CTyIa, €CJIM YK€ YCTAaHOBJICHHBIM HE YJOBJIETBOPSET BHOBb BO3HHUKAIOIIUM
sanpocaMm. Mudpacrpykrypaas gactb — ONU/ONT u onTudeckoe BOJOKHO —
OCTaeTCs HEU3MEHHOI.

JUis peanu3anuy JAaHHOTO pEIIEHUS B TOYKE NPUCYTCTBUSA (Omeparopa,

IPEIOCTABJISIONIETO YCIYyTU CBSI3M) YycTaHaBinuBaercs obGopymoBanue OLT,
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koTtopoe TepmuHupyer wuntepdeiricei PON u obecrmeunBaer pacrpeseieHne
MOJIb30BATEIbCKOTO TpaduKa MO YCIyraM C MOMOIIbIO MAaCCUBHBIX ONTHYECKUX
paznenureneir — crumutrepoB 10 ONU/ONT. K omnomy mopty OLT BO3MOXKHO
nojkoueHue 10 64/128 aboHeHTOB.

OTaxHbI
pasBeTBuTENb

@ lFonoeHas ctaHuusa
kabenbHoro TB

OnTnyeckuin
cnnutrep 1:2

WDM
MynbTUNNEKCop

BN
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Y cTopoHa OnTtuyeckun
SoftSwitch cnnuttep 1:32 || - I
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pacnpeaenuTenbHbIn
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KommyTaTop —_—
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Puc.3.3. Yopomennas crpykrypa PON.

B Ttabmume 3.1 mpuBeieHb OCHOBHBIE XapAaKTEPUCTUKHU CYIIECTBYIOIIUX

cranmgapToB PON.
Ta6n.3.1. OcHoBHbIe XapakTepucTuku cereit PON

XapaKTepuCTUKU APON (BPON) EPON GPON
ITU-T SG15/ ITU-T SG15/
WNHCTUTYTHI cTaHIapTHU3ANNY / ATBSTHCHI ESAN IEEE / EFMA ESAN
Jarta npuHATHA CTaHAapTa OKTsI0pb 1998 nroiib 2004 okTs10ps 2003
Crangapt ITU-T G.983.x | IEEE 802.3ah | ITU-T G.984.x
CkopocTs Mepenady, 155/155 1244/155,622,1244
HpsiMoii/obpaTHEL moToK, MEHT/C 622/155 1000/1000 2488/622,1244,
’ 622/622 2488
bazoBsIii IPOTOKOIT ATM Ethernet SDH
JIuHelHbIN KON NRZ 8B/10B NRZ
MaxkcuManbHBIN pagnyc CETH, KM 20 20 (>30) 20
MaxkcuManabHOE YHCIIO a00OHEHTCKHIX 39 32 (64) 64 (128)
y3JI0B Ha OJTHO BOJIOKHO
[Tpunoxenus JIro0nIe IP, nanHble JIro0b1E
Koppexknus ommbox FEC MpeayCMOTpeHa HET HeoOXxoauMa
JInuHbI BOJTH 1550/1310 1550/1310 1550/1310
PSIMOT0/00PaTHOTO TIOTOKOB, HM (1480/1310) (1310/1310) (1480/1310)
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JnHamuyeckoe pacnpenesieHue moJI0Chl €CTh [Tonnepxka €CTh

IP-pparmenTanus ecTb HeT ecTb
[udposanwue udposanue
3amuTa JaHHBIX OTKPBITBIMUA HET OTKPBITHIMHU
KJII0YaMu KIII0YaMHU
PesepBupoBanue ecTb HeT eCTb

O1reHKa MOAIEePIKKU TOIOCOBBIX
npuioxeHuid 1 Q0S

BBICOKas HU3Kada BBICOKas

4. Pa3paboTKa CTPYKTYPbI NOCTPOECHNUSI MATHCTPAJIbHBIX YYAaCTKOB CETH.

Toabko B kKayecTBe mpumMepa.

B cooTBercTBMM C 3aJaHUEM IpPENyCMaTPUBAETCS OpPraHU3aLMs CETH IO
texHonoruu FTTB oT y3na arperaiiuu K MNPOEKTUPYEMBIM JKHUIIBIM JIOMaM,
CTPOUTENILCTBO KOTOPBIX Ipeanoaraeresa 1no yiu. Jlapuna. Bug paiiona B naHHBIN
MOMEHT IIpeICTaByIeH Ha puc.4.1.
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Puc 4.1. r. IlerponaBnoBck-Kamuarckuii, CeBepHBbIi paiioH.

Kunmasg 3actpoiika paiioHa CeBepHBI MNpEACTaBIEHA PAKTHYECKU
MOJIHOCTBIO KPYMHO-TIAHEJIBHBIM CTPOUTEIBLCTBOM Ha 0a3e OJIOK-CeKIUH cepuu
138, TumoBbie MPOEKTHI KOTOPHIX ObutH paspaboranbl [ITHWUUNUDIII >xunuma npu
['occtpoe CCCP (r. MockBa) ¢ yuerom ceiicMuyHocTH 110 9 GamnoB. IIpuBsizka
TUIMOBBIX IPOEKTOB K MECTHBIM YCIIOBHSIM KOHKPETHOTO CTPOUTENHCTBA
POU3BOAMIIACH TPOCKTHBIM HHCTUTYTOM «KaM4aTCKIpaK1aHIIPOEKT».

31aHUs B OCHOBHOM 5-THM 3Ta)HbIE, IPEJCTaBICHbl KaK OTIACIbHBIMU
TUMOBBIMU 1-2 MOABE3AHBIMU OJOK-CEKIIUAMH, TAK U UX KOMIIOHOBKOU B >KWJIbIC
JloMa ¢ YMCJIOM mobe3oB 3 u Oonee. O6opyaoBanue y3inoB jpocryna (Y) (cm.
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Tabm.4.1) pa3memaercs B HACTEHHOM miKady, pacrmojaraéMoM Ha CBOOOJHBIX
IJIOIIAISIX TMOO OTJEIbHBIX BBIJICICHHBIX MOMEIIEHHUM B T.4. 3JIEKPOIIUTOBBIX.
3arpy3ka CyleCTBYIOIIMX CIa00TOYHBIX CTOAKOB B jgomax jgocturaer 90%,
MPOXOJUMOCTh  KAaHAJIOB  OrpaHUYe€Ha, WX UCIOJb30BaHUE I lelel
CTPOUTEINILCTBA HE MPEAOCTABISAETCS BO3MOXKHBIM. [IpoekToM mpeaycmaTpuBaeTcs
OpraHu3alys HOBBIX MEKITAKHBIX KAOENbHBIX CTOSIKOB B Ka)XJIOM IOJIBE3]E OT

IICPBOI'0 A0 ITOCICIHCTO 9TaXa.
Tabnuua 4.1. Pazmemenue 060py1oBaHus y3JI0B JIOCTYyTA

NoNe Anpec pasmenienus Y]
yiMIa HOMEp JIoMa 10 CTPOUTENIBHOMY IUTaHy 3aCTPONKU KBapTajia

1 4.1-4.3

2 1 (1291.)
3 2 (12 31.)
4 9

5 8

6 12

7 3(1291.)
8 7

190 Jlapuna g

11 1

12 2

13 3

14 11

15 10

16 13

17 6

MarucTtpanabHblii y4aCTOK CETH SIBJISIETCS OJHUM M3 OCHOBHBIX 3JIEMEHTOB
Bcell onTuuecko cetu. OT ysznma arperanuu (YA) go y3noB nocryma (YD),
oObeIMHEHHBIX B ontuueckue koublia jgoctyna (KJ[), mnpousBoautcs
MaructpaibHoe pacnpenenenrne OB. bBbUl0o NOpUHATO pelnieHue pa3aeiauThb
MaructpanbHyr0 cetb Ha 3 KJ/[. B kawectBe mnpumepa cxema MNPOKIAAKU
MarucTpagbHOTO Ka0ess oKa3ana Ha puc. 4.2. — ontudeckoe Koibio KJ[-24
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5. HekoTtopsble pekoMeHAallUM 110 BHIOOPY 000py10BaHMA (IpUMED).

5.1. O0opynoBaHue YPOBHSA arperamum.

Pacumpenne cymectByroniero ysna arperauun  OAO  «Pocrenekom»
OCYUIECTBIISIETCSI MTyTEM YCTAHOBKM B CYUIECTBYIOUIUMN TEIEKOMMYHHKALMOHHBIN
mkag B OPUCHOCOOJIGHHOM ToMmelleHud 1o azapecy: T.IleTpomaBioBck-
Kamuarckuii, yin.Bonbckoro, 1.4/2 o60opyaoBaHuss KOMMYTAIlMU U MapIIpyTU3aIuU
nakeToB uHpopmarmu tuna QuidwayS5328C-E1-24S (Bepcus 10 VRP 5.30)
npousBoacTBa HuaweiTechnologiesCo. o0Orieit MOHTHPOBAHHON EMKOCTBIO 24
noptos Gigabit Ethernet u 2 mopra 10 Gigabit Ethernet.

- D R WO W S N R O

LAl Vo

Puc.5.1.060pynoBanne QuidwayS5328C-E1.

HuaweiTechnologies - MupoBou nuaep B 00JacTH PEIICHUM ISl CeTeil
CBSI3U CIIEIYIOIIETO MOKOJEHUS MO MOCTaBKaM TEJIEKOMMYHUKAIIMOHHBIX CETel
HOBOT'O IOKOJICHHS, 1 B HACTOSAIIMA MOMEHT oOciyxuBaeT 45 nu3 50 Begymmx
MHUPOBBIX OIEPATOPOB.

¢ deKTUBHAS MONAEPKKA YCIYT.

VYerpoiictBa cepun  S5300 moaaep:kKMBarOT paCIIMPEHHYIO (PYHKIUIO
BeIOOpouHOTO QinQ. VYcrpoiictBa S5300 mnoanepxuBatroT cnexenue IGMP,
IGMPv3, ¢unsrpaumto IGMP, OGwictpeiii Beixon IGMP u IGMP - mnpokcu.
VYerpoiictBa S5300 peanusytot pynknuo MCE.

Bbicokast HAIEeKHOCTb.

Kpome tpaaummonueix nporokosnoB STP, RSTP u MSTP, yctpoiictBa
S5300 moagnepxuBarOT HoBeime TexHonoruu Ethernet, Bkmrouas SmartLink u
RRPP, BBIIONHSAIOT 3alIMTHOE NEPEKIIOUYCHUE KAHAJIOB C JUIMTEIBbHOCTBIO B
HECKOJIBKUX MUUTHCEKYH. YcTporictBa S5300 mognepxkuBatotr Gyukiuio BFD u
pacno3naBanue npotokosioB OSPF, IS-IS, VRRP u PIM B TeueHue HECKOIbKUX
MUJUTUCEKYH/I, YTO MOBBIIIAET HAI)KHOCTh CETH.

VYerpoiictea S5300 mopaep:KUBarOT JBa HCTOYHUKA SIEKTPONUTAHUS B
peXKUME PE3EPBUPOBAHUSI, MEPEMEHHOIO U TOCTOSIHHOTO TOKa, KOTOpPHIE MOTYT
paboTaTh OTHOBPEMEHHO.

Yerpoiictea S5300 pabdotaroT ¢ mpotokosioM VRRP u moryT o6pazoBsiBaTh
rpyniy pezepsupoBanusi VRRP ¢ apyrumu kommyTtaTopamu 3 ypoBHS.

IddexTuBHas noauTuka QoS U MexaHU3M olecrevyeHUus1 0€30MaACHOCTH

VYerpoiictea S5300 MOTyT OCYHIECTBJISATh KOMIUIEKCHYIO KJIacCU(DUKAIIUIO
Tpaduka Ha OCHOBE Pa3IMYHbBIX JaHHBIX, BKItouas [P-mpuopurer, ToS, DSCP, tun
IP-iporokomna, Tun nmporokona ICMP, untepdeiic ucrounuka TCP, VLAN ID, tun
nporokosia kanpa Ethernet m  CoS. VYcerpoiictea S5300 mnomnepKuBaroT
nByxckopocTHy0 (yHkmuio CAR ¢ TpEXmBeTHOW WHIMKAIMEH HA OCHOBE JBYX
notokoB. Kaxnpiii wuHTepdeiic moamepkuBaeT 8 ouepeneid C PpazsTUUYHBIM
NPUOPUTETOM M MHOXKECTBO aJTOPUTMOB JucHeTdepuzanuu, Briaouas WRR,
DRR, SP, WRR+SP u DRR+SP, koropeie B 3HAUUTENbHON CTENEHU
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o0ecrneurBalOT KAaueCTBO MPEACTABICHUSI YCIYr CETH, BKIIOYasi TOJIOCOBBIX
YCIIYTH, BUJIEO YCIYTU U YCIIYTH MO Nepeaadye TaHHbIX.

VYerpoiictBa cepun S5300 moaaep>KMBarOT pas3iiMyHble (PYHKUIUU 3alUTHI
MOJIb30BATENIbCKUX JaHHbIX. YcTporcTBa S5300 orcnexuBaroT nanusie 0 MAC u
IP-anpecax nmonb3oBaTeneit, nanubie apenasl, VLAN ID, nannsie 00 nnrepdericax
nyTéM co3daHus ©  TmojajaepkaHus cBojgHoM  Tabmunbl  DHCP-cnexenwus.
VYerpoiictea S5300 moanepkuBarOT CTporoe pacrno3HaBanue AaHHbIX ARP. Oto
Mo3BoJIsieT 3amuTuTh JAaHHblie ARP ycrpoiictB S5300 oT mojHOro 3aHsTHS,
KOTOPOE€ MPOUCXOJUT IIPHU BBINOJHEHUH aTaKu C NMoaAeiabHbIiMU naketamu ARP. B
pesyibpTaTe oOecreunmBaeTcss JOCTyn K ceth HHTepHeT s OOBIYHBIX
nosb3oBareneil. YcrpoiictBa S5300 mnoamep:KUBalOT MNPOBEPKY HCTOYHUKA U
3alMTy OT arak DoS ¢ ucnosb3oBanueMm mnoaneabHbix MAC-ampecoB u IP-
aapecoB.

VYerpoiictBa S5300 oCyIIECTBISIOT UEHTPAIM30BAHHYIO AyTEHTU()UKALUIO
MAC-anpecos, ayreatudukaruio 802.1X u pynkmmu NAC.

VYerpoiictBa S5300 nmoaiepKMBalOT YCTAHOBICHUE JIMMUTA PAaclO3HABAHUS
ncrouHukoB MAC-anpecoB Ha BeIOpaHHOM UHTEpdeiice.

IIpocToTa pa3BepThHIBAHMS U OTCYTCTBHE TEX00CYKMBAHUS

VYerpoiictea S5300 ornnMuaroTCs OPOCTOTOM  HCHOJB30BAaHUS U
pa3BéprhiBanus. OHU TMOJACPKUBAIOT ABTOMATUYECKOE KOH(PUTYPUPOBAHHUE,
¢dyuknuto plug-and-play, aBTomaTHyeckoe, rpynnoBoe U yaal€HHOEe OOHOBJICHHUE,
YTO MO3BOJISIET 3HAYNTEIILHO CHU3UTH 3aTPaThl HA TEXOOCTYKUBAHHE.

Borartbie Bo3moxknocTu IPv6

YerpoiictBa S5300 mognepxuBaroT aBoiiHON cTek IPv4/IPv6, Tynnenu IPvo
noBepx [Pv4 (Bkitouass TyHHENW, KOHPUTYPUPYEMbIE BPYUYHYIO, TYHHETH 6to4 u
tynHenu I[SATAP), a Taxxe mnepeaapecaliio TPETHETO YPOBHS Ha CKOPOCTH
auauu. YcrpoiictBa S5300 mnoadep:kKuBalOT MIMPOKUM HAO0Op MPOTOKOJIOB
Mapupytuzaunu [Pv6, Bkmrouas RIPng n OSPFvV3.

PoE

KommyTtaropsl cepun S5300-PWR noanepxkuBaroT texnosnoruto PoE nyTém
WCIIOJIb30BaHUS UCTOYHUKOB AJICKTPOTTUTAHUS PA3JIMYHON MOIIHOCTH.

OTiim4Hasi pacIUPSIEMOCTD

VYerpoiictBa S5300 moamepx uBalOT  (PYHKIMIO  MHTEIUIEKTYaJIbHOTO
00BECIMHEHUST YCTPOWCTB B rpymnmny u ¢yHknutoo plug-and-play. JlocraTouHo
COCIMHUTh YCTPOWCTBA MPHU IMOMOIIM Kalejeil W rpymmoBas cuctemMa OyaeT
CKOH(UTYpUPOBAHA ABTOMATHIECKH.

Yerpoiictea S5300 noanepKuBaroT 00bEAUHEHNE B TPYIIITY 10 9 yCTPOMCTB,
IIPY 3TOM MaKCHMaJIbHAsI IPOIYCKHAsI CTOCOOHOCTh CTeKa cocTaBisieT 48 ['ouT/c.

[TonHas cxeMa opraHu3aiiu y3ja arperaiuy npeicTaBicHa Ha pUCYHKe 5.2,
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Puc.5.2.Cxema opranu3zaiiuu y3ia arperaium.

5.2. O0opyaoBaHue ypoBHS J0CTYyIA.

CrpoutenbctBo 17-tu y3nmoB gocryna (Y/) ocymiectBisieTrcss myTeM
YCTAHOBKH B IMpoeKTHpyeMble 19” aHTHBaHAAIbHbIE TEJIEKOMMYHHKAIIMOHHbIE
mkadpsl Tuma MELSKMI15 mnpousBoactea OO0 «ITAYDP MHXMHUWUPUHI »
(puc.5.3) B BBIJICJICHHBIX MOMEMICHUSX >KWIBIX 3JaHUM O ajapecaM, COTJIACHO
CXEME pachpeesieHus] yKa3aHHOTO HIbKe 00opynoBanusd. B mikady Bo3MOxkeH
MOHTaX CHCTEM o00OrpeBa M OXJAXKJICHHS, KOHTPOJS JOCTyna (JaT4yukK
OTKpBIBaHMS JBEpEH M TemmeparypHbii natuuk). Kopmyc mkada obecrieunBaeT
HAJICKHYIO 3alIUTYy OT HAHECEHHsS TMPEJHAMEPEHHBIX TMOBPEXACHUH, OT
BO3JIEHCTBUSI HEOJIATOMPUATHBIX YCIOBUM OKPYKAIOIIEH CpEeIbl.

OcobeHHOCTH JaHHOTO HIKada:

- IMEET LIEJTbHOCBAPEHHYIO KOHCTPYKIIHIO;

- IBEpb yTOIJIEHA BOBHYTPb, YTO UCKIIIOYAET BO3MOKHOCTH CUJIIOBOT'O OTKPBITHS;

- Ha JBepu mIKada YCTAaHOBJIEH 3aMOK C TIOBBIIIEHHONW CEKPETHOCTHIO, C
TPEXTOYEUHOH (hUKcaluei;

- KaOeJIbHBIE BBO/IBI OCYILECTBIISIOTCS CBEPXY U CHU3Y IIKada;

- ¢ OOKOBBIX TaHeneu cnaenana mnepdopanusi A €CTECTBEHHOW BEHTHIIALMH
mkada;

- PO UM COCTOAT M3 OIIMHKOBAHHOTO MeTajuia 1 uMeroT [ -o0pasnyto popmy;

- IMEETCSI BO3MOXKHOCTh PETYIMPOBaHU MPoQuIIe 1o TIIyOuHe;
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Puc.5.3.1lIxkad TenekoMMyHHUKAITMOHHBIA aHTUBAHAAIbHBIN

Onrnyeckue Kpoccehl.

Ontuueckuit  kpocc  (OpticalDistributionFrame, ODF, onrtudeckoe
pacnpenenuTelbHOe YCTPOMCTBO) UCHOJIB3YETCs ISl paclpeeieHus] BOJOKOHO-
ONTHYECKUX Kalemnel, MOJABEJCHHBIX Ha Yy3€l CBS3H, C IEJIbI0 O0eCreYeHUs
ya00HOTrO  croco0a  MOAKIIOYEHUS  aKTUBHOTO  TEJIEKOMMYHHUKAIIMOHHOTO
000pyI0BaHUS U TTACCUBHBIX CHCTEM.

OnTuyeckuii Kpocc JOHKEH 001a1aTh CASAYIOIUME BO3MOKHOCTSIMU:

- B ODF nmomxen obecrnieunBaThCsi CBOOOAHBIN JOCTYI K JIOOOMY M3 ONTUYECKUX
MOPTOB ¥ BO3MOXXHOCTH OMEPATUBHOTO BHITIOJHEHUS KPOCCUPOBOYHBIX PabOT;
- IPY BBOJIE B AKCILIYaTAIMIO BO3MOKHOCTH IMOATAITHOTO HapalMBaHUE KPOCCa;
- OpraHm3aius KOMMYTAIMOHHOTO TOJS JO/DKHA OO0eCredrBaTh BO3MOXKHOCTH
OTICPAaTUBHOTO TPOW3BOACTBA MOHTaXKa, HWHCTALIANNIO W KoMmmyTranuio OB,
MUHHAMH3UPOBATH BO3MOYKHOCTh UX TIOBPEKICHUI;
- cucreMa ykiuanku OB M maTy-kopJOB JIOJDKHA TapaHTUPOBATh COOJNIOACHHE
TpeboBaHuii k reomeTpun n3rnba OB;

B kaxnaplii  TenekoMMyHHMKanMOHHBIM 1mkad Thuma MELSKM15
yCTaHaBJIMBAaeM TIaHEIM ONTHYECKHE pacnpenenutenbHbie Tuna [10OP-19
npousBojacTBa OO0 Hayuno-texunueckuit eHTp «I[1UK» (puc.5.4).

& m

o"l‘l‘“‘.@ -

Puc.5.4. Onrnuecknit knoce TTOP-19.

[Tanenu ontuyeckue pacrnpenenutenbubie  cranpoHapusie  (IIOP-C)
MpeHa3HAuYCeHbl I HCMOJIb30BaHHWS B  BOJIOKOHHO-ONTHYECKUX CHCTEMax
nepegayd  JaHHBIX  JJI8  COCAUMHEHUS]  OKOHIIOBAHHBIXMHOT'OBOJIOKOHHBIX
ONTHYECKUX Kabelnel ¢ MOMOINBI0 ONTHYECKUX IIIHYPOB. YCTaHABIUBAIOTCS
B19"KOHCTPYKTHBBI.
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Ob6opynoBanne KOMMYTAIIUM.

JIns  mepexola W3  MaruCTpajibHOM CE€TH B pacOpeAeIuTEIIbHYIO
UCIIOJIB3YeTCsl O0OpyAOBaHHE KOMMYTAllMK. B JaHHOM MPOEKTE HCIOIb3yeM
0o0opy0BaHHE KOMMYTAIMK IakeToB wuHopmaruu tuna QuidwayS3328TP-SI
npousBoacTBa HuaweiTechnologiesCo. (puc. 5.5) oOmieit MOHTHPOBaHHOM
emkocThio 984 mopra FastEthernet, cormacxHo Ttabaumme 2.2. Ono wumeer 24
untepdeiica 10/100Base-TX, 2 wunrepdeiica Combo 1000Base-X SFP u 2
untepdeiica Combo (10/100/1000Base-T wmmm 100/1000Base-X). YctpoiicTBo
S3328TP-SI/EI Moxer paboTaTh Kak OT MCTOYHMKA IEPEMEHHOTO, TakK H
MOCTOSIHHOT'O TOKA.

Puc.5.5 .O6opynoBanne QuidwayS3328TP-SI.

dpdexkTuBHAA MOJIePIKKa IIHPOKOIo HaOopa YCJIyT.
KommytaTopsr S3300 moanepXHBalOT pPaCUIMPEHHBbIA BBIOOPOYHBIA MEXaHU3M
QinQ, koTopbIit MOXKeT paboTath 6e3 3ausiTus pecypco ACL. Ycrpotictea S3300
nojaJiepkuBaloT  mpeoOpa3zoBanue 3HaueHus CoSBuyTtpenneit VLAN B
aHaJIoTMYHBIe 3HadyeHHMs BHemHer VLAN, a Taxke u3MeHeHnue 3HaueHust COS
BHemHeil VLAN.

KommyTtatopsr S3300 mopaepxkuBator 1000 rpynn mIHMpOKOBENIAHUS U
HAa0Op MPOTOKOJOB, BKJIouYas NpoTokodbl [GMP-crnexenus, MNpPOTOKOJbI
dbunsrpanuu, anroputMm FastlLeave u Proxy. YcrpoiictBa S3300 moaaepKuBaroT
(GYHKUMIO TUPKUPOBAHUS MHOroaapecHelx maketoB B VLAN ¢ nuHeliHON
CKOPOCTBIO, PABHOMEpPHOE pACIPEIEICHHE MHOIOQJIPECHOW HArpy3ku Cpeau
arperupoBaHHBIX MHTEPGHENUCOB U YIPaBIsIEMYH) MHOTOAJIPECHYIO IMepeady, uTo
MO3BOJISIET MPEeAOCTaABIATh yCayru IPTV u cepBuchl MHOT0aIpecHOM Nepeaayn.

3a cuér ¢ynkuuu MCE (MHokecTBEeHHOE O000pYyJOBaHHME 3aKa3uMKa)
yctporctBo S3300 peanuzyeT uzonsuuio nois3oBarened VLAN Ha 6aze oJlHOTO
yCTpOMCTBa, oOecreynBaeT O€30MacHOCTh W TO3BOJSET CHHU3UTH 3aTpaThl
II0JIb30BAaTEIIEH.

I'mOkasi mostuTuka QoS U MexaHU3M 0e30MaCHOCTH.

KommyTtaropsr S3300 MOryT OCYHIECTBIATH KiIacCHU(PHUKAIMIO Tpaduka Ha
OCHOBE pA3JWYHBIX JaHHbIX, BKIodass [P- mpuopurer, tun IP-mpoTtokona, Tum
nporokona ICMP, unrtepdeiic ucrounnka TCP, VLAN, Tum mpoTokona Kaapa
Ethernet u CoS. Kommyrtaropel cepuu S3300 mnoanepXKuUBarOT pas3iMdHbIC
GbyHKIIMU O€30MaCHOCTH U 3alIUTHI M0JIb30BATEIbCKUX JaHHBIX.

Kommyrtaropsr S3300 orcnexuBaror aanHele 0 MAC wu [P-agpecax
noJyib3oBaTenen, nanueie apeHnbl, VLAN ID, nannele 00 untepdeiicax myTém
co3manus W mnojnepxkanus cBogHod Tabmunbl DHCP-cnexenus. IlogoOHbIM
oOpazoM pemaercs mnpobinema pacnpeneneHusi [P-aapecoB u uHTepdeincoB
nonb3oBarenss DHCP.
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Kommyraropser S3300 moanepKuBarOT CTPOro€ pacno3HABAHUE JAHHBIX
ARP. Oto no3Bonser 3aumututh gaHHeie ARP yctpoiictB S3300 oT mosHoro
3aHATHS, KOTOPOE MPOUCXOAUT MPU BHINOJHEHUHM aTaku C nojaesbHbiMu ARP
nakeramu. B pesynbrare oOecneunBaerca AocTyn K WHTepHET 1uisi OOBIYHBIX
nonb3oBareneil. YcrpovictBa S3300 mnoamepKUBAlOT NPOBEPKY HCTOYHUKA U
3anuTy oT atak DoS npu nomonu noanensusix MAC u [P-anpecos.

KommyTaropsl S3300 OJJEPKUBAIOT LEHTPAIIM30BaHHY IO
ayrentudukanuo MAC-aapecoB, ayrentudukanuio 802.1X u pynkuun NAC;
NOAJECPKUBAETCA CTAaTUYECKOE W JUHAMHYECKOE YBS3bIBAHUE DIIEMEHTOB
uaeHTUUKAIINKY TI0JIh30BaTeNel, BKIo4Yas y4u€THyro 3amuchk, [P-aapec, MAC-
anpec, VLAN ID, nHomep unTepdeiica u KiueHTa B MEIAX 3alIUTHl OT BUPYCOB;
peanusyercss IMHAMUYECKash MOJIb30BAaTENbCKasl MOJUTHUKA, BKIKOYAs IOJUTUKY
VLAN, QoS u ACL.

KommytaTtopsr S3300 mopnepKMBarOT JIMMUT PAaclO3HABAHUS HMCTOYHHKA
MAC-anpecoB Ha BblOpaHHOM HHTep(eiice. Takum obOpazom, yctporictea S3300
00ecCeynBaloT 3alllUTy MOJb30BaTENEH OT aTak MpH MOMOIIM noaaeabHbix MAC-
aJpecoB, a TaKXKe OT JIABUHHOW MapIupyTU3allld, KOTOpas MPOUCXOIUT, E€CIH
noJib30Barelb He noiydaeT MAC-aapec u3 tabnuisl MAC-aapecos.

IIIupoxkue Bo3mo:kHOcTH IPV6

YerpoiictBa S3300 moanepxuBaroT aBoriHoN ctek [Pv4/IPv6, Tynnenu IPvo
noBepx [Pv4 (Bkirouasi TyHHENU, KOHPUTYpUPYEMbIE BPYUYHYIO, TYHHETN 6to4 u
tyHHenu I[SATAP), a Takxke mnepeagpecalldio TPETHETO YPOBHS Ha CKOPOCTHU
munuu. YcrpoiictBa S3300 Moryt npumeHsatbcsi B cersx [Pv4, cersix IPv6 u
KoMOuHUpOBaHHBIX ceTsiX [Pv4 u IPv6. 'mOkme pexumMbl OpraHHM3aIliu CETH
MO3BOJISIIOT OCYILECTBIATH Nepexo ot cetu [Pv4 k IPv6.

Bo3mo:xxknoctu PoE

KommyTtaropsl cepun S3300-PWR noanepxxusarot texnonoruto PoE nytém
KOH(UTypUpPOBaHUSI MCTOYHUKOB 3JIEKTPONMMTAHMS PA3IMYHOM MOIIHOCTU. ITO
o3Havaer, uto ycrpoiictBa S3300 wmoryr obecneunBaTh ycTpoiictBa PD
(9HEepro3aBUCHUMBIE YCTPOMCTBA) ayekTpornuTanueM 3a cu€t QyHkuuu PoE. Ilpu
stoM Hanpspkenue -48 B DC npenaércs no Butoit nape (Hanpumep, [P-renedon u
WLAN, AP, ycrpoiictBa 6e3onacHoctu u Bluetooth AP).

IIlupokue BO3MOKHOCTM pACIIMPEHHUsl, BbICOKasi HAAEKHOCTL M
3¢ PeKTUBHBIA MEXaHU3M 3ALIUTHI

VYerpoiictea  S3300  moanepkuBarOT  (PYHKLIHIO — HHTEIJIEKTYaJlbHOTO
00beIMHEHUST YCTPOUCTB B Ipynmy u ¢pyHKIuio plug-and-play. Yerpotictea S3300
NOJJIEP)KUBAIOT 00BETUHEHHE B IPYIIITY 10 9 yCTPOKCTB, PU 3TOM MaKCUMalbHas
MIPOITYCKHAsI CTIOCOOHOCTH cTeka coctaisieT 10 ['Out/c.

OtcyrcTBHE HEOOXOAMMOCTH B 00CTYKUBAHUHU U YIIPABJIEHNH

VYerpoiictea S3300 He TpeOyroT TeXOOCIy»XKHMBaHUS U TMOJJIECPKUBAIOT
(GYHKUHIO TPYIIIOBOTO OOHOBJIEHMSI YCTPOMCTB B TIpynmnoBOoM pexume. Kpome
toro, ycrporcta S3300 nomnepxuBaroT ¢pyHknuu OAM Ethernet OAM (802.3ah
u 802.1ag), HGMPv2, SNMP, NTP, SSH V2.0, HWTACACS+, RMON,
kiaccudukanuio Tpaduka no uaTepdeiicam u aHanusz kayectsa NQA ceru.

MudpoBbie KPoOCcCHI.
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Tak kak mpokiIagKa BHYTPH 3JaHAM OCYILECTBISIETCA 24-X IapHBIM
kabereM, TO JUISIET0 COEAUMHEHUE C KOMMYTHUPYIOIIUM O00OpYyJOBaHUEM
HE00X0IMMO UCIOJIb30BaTh IU(POBOI KpOCC.

[Mudporoii kpocc (DigitalDistributionFrame — DDF) — xomMyTanmonHoe
110JI€ BPE3HBIX KOHTAKTOB JUISl 3JIEKTPUUYECKOTO MOJKIIOUEHUS U MEXaHHUYECKOTO
¢ukcanuu OKOHYaHMM KaOeneil, KaOeNbHBIX JJIEMEHTOB M IPOBOJHHUKOB,
o0ecreurnBaIlee KOMMYTAIMIO MPEUMYIIECTBEHHO C MOMOIIBIO KPOCCUPYIOIIUX
IpoBOIOB M mepeMbluek. Kpocchl oOecrneunBarOT COEIUHEHHE MHOTONapHBIX
Kabesel ¢ mMoMoIbI0 IMHTOB. [INTMHTEI pa3MenatoTcs B mkadax / cToHKax Wid B
HAaCTCHHBIX KOpOoOKax — Ookcax. B mpoekre mcnonb3yem 1udpossie kpocchl 110
tuna cepun CKC-Linenpoussoactsa 3A0 «HTILI DHeprus» (puc.5.6).

,;0.
— W —
- — = o — ?“- ;—:’"/I/
- — ‘/-— e —
g

Puc.5.6. Hudpossie kpoccwt 19” 110 tuna va 1U u 2U ¢ noHmkeHEM
(yHKIIMOHATIBLHOM TIOCKOCTH U 0€3.

Kpoccot 110 tuna 19" npuMeHstoTcs i MOCTPOEHUS KPOCCOBBIX Y3JIOB
CTPYKTYPUPOBAaHHBIX KaOenbHbIX cucteM. [Ipumenenue 19-tu 10iMOBBIX KPOCCOB
MO3BOJISIET JIETKO HApaluBaTh KpPOCC MO MEpe HEOOXOAUMOCTH, O0ECreYMBaET
IPOCTOTY U yA0OCTBO B €r0 0OCTY>KUBAHUH.

5.3. O0opynoBanue pacnpeaeauTe/IbHOM CETH.
B xaxaoM moabes3ne KWIOro JoMa yCTaHABIMBAEM paCIpPEEIUTEIbHbIC
mkadsl  THOA —

LITPH (puc.5.7). ///»- = ===
) | —
v &l 5yl
. g
[ S s D
|| W SSSNANA . :::‘; .'L

Puc.5.7. lllkad pacnpenenutensHbiid HacTeHHbld [ITPH-TT.

[lxad pacnpenenuTenbHBIN HACTEHHBIM — TIOIBE3IHBIN TPUMEHSIIETCS
B Ka4yeCTBE paCIpEACIUTEILHON KOpPOOKM JUIsi BHUTOM MEIHOW Maphl MpHU
peanu3anuu npoektoB FTTB (FiberToTheBuilding).
OcCo0eHHOCTH KOHCTPYKLHMH.
[kad nmeer:
- 2 orBepcTus DS1MM Ha BEPXHEN M HUKHEW CTEHKAaxX I YCTAHOBKU PE3MHOBBIX
BTYJIOK, 0O€eCcrieunBaloOuX BBO Kabess B mKad;
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- 2 otBepceTus 16Xx25MM Ha OOKOBBIX CTEHKAX JJIsl BEIBO/IA A0OHEHTCKUX JIMHU;

-JICTICCTKU JI YCTaHOBKH 3-x IINTMHTOB,

-KpBILIKa Ha IIAPHUPAX C 3aMKOM-3aILEJIKOM.
[lIxadsl mM3roTaBIMBarOTCS U3 CTalud 1,2 MM, MOKPBHITOH MOPOIIKOBO -
IIOJIMMEPHOU KPACKOM.

CaeneM Bce ONmMcaHHOE BhIIIE 000py10BaHUE B Ta0bauIty S.1.
Tabnuua 5.1. Pazmemenue obopynoBanus no yi.Jlapuna.

Anpec pazmenienust Y]]

Kon-Bo Kos-Bo
HOMCED aoma 110 OPTOB KommuectBo yCTaHaBJIMBAE€MOI'o
yvna CTPOUTENLHOMY Y FastEthe 00opy10BaHUs
IJIaHy 3aCTPOUKH
rnet
KBapTalla
yIIHIA Quidway  S3328TP-SI - 4
Jlapuna 4.1-4.3 1 96 mt.;ITOP-19; kpocc 110 — 4 mt.;
Quidway S3328TP-SI — 4 r.;
1(1251) 1 96 ITOP-19; kpocc 110 — 4 mir.;
Quidway  S3328TP-SI - 4
2(12or1) 1 96 wit.;ITOP-19;kpocc 110 — 4 mit.;
Quidway  S3328TP-SI - 2
9 1 48 wr.;[TIOP-19;kpocc 110 — 2 mwr.;
Quidway  S3328TP-SI - 2
8 1 48 wr.;[TOP-19;kpocc 110 — 2 wr.;
Quidway S3328TP-SI — 2 wir.;
12 1 48 ITOP-19;xpocc 110 — 2 mT.;
Quidway S3328TP-SI — 4 mir.;
3 (12om) 1 96 TTOP-19;kpocc 110 — 4 wr.;
7 1 79 Quidway S3328TP-SI — 3 mirt.;
ITOP-19;kpocc 110 — 3 mT.;
Quidway S3328TP-SI- 2 mur.;ITOP-
4 1 48 19;xpoce 110 — 2 mr.;
Quidway S3328TP-SI — 1 mirt.;
5 1 24 TTOP-19;kpocc 110 — 1 wr.;
Quidway S3328TP-SI- 2 mur.;ITOP-
1 1 48 19;xpoce 110 — 2 mr.;
Quidway S3328TP-SI — 2 mr.;
2 1 48 [TOP-19;kpocc 110 — 2 miT.;
Quidway S3328TP-SI- 2 mur.;ITOP-
3 1 48 19;xpocc 110 — 2 mT.;
Quidway S3328TP-SI — 2 mir.;
11 1 48 ITOP-19;xpocc 110 — 2 mT.;
Quidway S3328TP-SI — 2 mir.;
10 1 48 ITOP-19;xpocc 110 — 2 mT.;
Quidway S3328TP-SI- 2 murr.;ITOP-
13 1 48 19;xpocc 110 — 2 mT.;
Quidway S3328TP-SI- 1 mur.;ITOP-
6 1 24

19;xpocc 110 — 1 it
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6. Pacuer Or01:KeTa MArUCTPAJBLHBIX YYACTKOB CETH.
6.1. Pacuer 010a:keTa yuactka BOJIC.

P, ob A

Pﬁno,cpk
Pex
OHepreTnyeckuin

P l 3anac
min l

| ! |

I ' | o

, KM

Puc.6.1. I'vadux 6romxeTa moreps.

JI71s1 BETBU CETH BCE MOTEPH B JIMHUU PABHBI CyMME 3aTyXaHHUI BCEX
kommoHeHToB (6.1.):
Ay =Ly + L+ -+ L) Xa+ Ny Xay,+ N Xag+ agp; + agpm (6.1.)
rae As — cymmapusbie notepu B auHuM (Mexay OLT u ONU), ab;
L— nuHa i-ydJacTka, KM;
N — KOJIMYECTBO YYACTKOB;
0. — K03 OHUITMEHT 3aTyXaHHUs ONTHYECKOTr0 Kadens, 1b/KM;
N, — KOJIN4eCTBO pa3bEMHBIX COCUHEHUN;
ap — Cpe/IHUE NMOTEPU B Pa3bEMHOM COEIMHEHNH, Ab;
N¢— KOJTUYECTBO CBAPHBIX COCTUHEHUN;
a.— CpeJlHUE MOTEePU B CBAPHOM COEMHEHNH, 1b;
8spi — MOTEPH B 1-ONTUYECKOM PAa3BETBUTEIIE, yCTAHOBIEHHOM HA MarMCTPalbHOM
y4acTke ceTH, ab;
Aspm — MOTEPH B M-ONTUYECKOM Pa3BETBUTEINE, YCTAHOBICHHOM Ha
pacrpeenuTeIbHOM ydacTKe ceTu 1b.

6.2. PacueT moTephb B y4acTKaX HA MeTAJLIHYECKOM KabeJre.

Pacyer BbIMONHsIETCS B JBa dTama, MEPBbIA — pacdyeT WU pacrperesieHre
3aTyxaHui Ha ywactke MaructpainbHod cetu (FTTC), roe B cocraBe ydacTka
MOTYT HaxOJIUTCA KaK MAarucTpajbHble YCHUJIMTENIH, TaK U OTBETBUTEIHU

MarucCTpaJbHBIC C TpaHCHHHHeﬁ AUCTAHOMOHHOTO IMUTAHUA HA IIPOXO0d, OTBOJ, NN
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0€3 Hero, YyTo OINpEEIIIeTCs] KOHKPETHOM CTPYKTYpPOU paiioHa, Ilie MPOEKTUPYETCS
CETb.

Bropoii stam — pacuer U pacnpeAciieHUE 3aTyXaHWM B JOMOBOH
pacnpenenuTenbHol cetu. CUTHaI € BBIXOJA JIOMOBOIO YCHUJIMTENS, KOTOPBIH
YCTaHOBJIEH B KaXJOM TIOJbE3/e, JODKEH OBbITh pachlpeneneH Mo dTaxaM u
abOHEHTaM TakuM 00pa3oM, YyTOOBI pa3inyue B ypoBHIX TB curHaioB y KaxkJaoro
abonenTta He mpesbimano 5 n1b MkB u nexan B mpenenax 65 — 70 1b MxB. Oto
JOJDKHO ~ OBITh  O0ECIEUEeHO  pachlpeliesieHueM no cetd aOOHEHTCKUX
pacnpenenuTeNeH.

IlepBbIii 3Tan. B camom o0mieM cityyae, Korja MOXKHO NMPUHATH CpelHee
3HAYEHUE YPOBHS CHUTHAJIA HAa BXOAE€ MaructpanbHoro ycwiutens 70 nbMmkB,
MOCJI€ MEepeladyn CUrHajga OT TOJIOBHOW CTAHIIMM /10 TIEPBOTO YCUIIUTENS C YUYETOM
BCEX IOTEPh B MAaruCTPAJIbHBIX OTBETBUTENSIX HA MPOXOXKIACHUE U OTBETBICHUE
npu cpeaHem kodddurmente ycunenus B 39 nb momxyuum curnan Ha Beixone 109
IbMKB, KOTOPOro JOM>KHO XBAaTUTh ISl JOCTABKHA K JOMOBOMY YCHIJIMTENIO.

B sTOM BapuaHTe BBIpa)K€HHE ISl pacyeTa y4acTKa CETH Ha KOAKCHAIbHOM
KabeJe mpuMer cienyromuii Bun (6.2.):

AZ = Z aKiLki + Z?Ji Anep + Z}nAnp + ACHJI + Apa36 + BMae.yc | (62)

rue, o — kKodhduimeHT 3aryxaHUs KOAKCHAJIbHOTO KaOeis Ha I-TOM ydacTke
MaruCTpaJIbHOU CETH;
Lki — IpOTSHKEHHOCTH 1-I'0 y4acTKa CeTH,
Ayep — IEPEXOTHOE 3aTYXAHNE MAarMCTPAIbHOIO OTBETBUTENS HA PACCUUTBIBAEMYIO
BETBb CETH;
A,, — IPOXONHOE 3aTyXaHWE MAarucCTPaJbHOTO OTBETBHUTENSA IS IOCIETYIOIMUX
BETBEH;
A py — IOTEPU B CIUTUTTEPE €CIU TAKOW HEOOXOAMMO YCTAHOBUTE;
Apqss — JNONOIHUTEIBHBIE TIOTEPU HA PA3BETBICHUE NPU OOJIBIIOM KOJIUYECTBE
MarucTpaibHbIX OTBETBUTENICH;
Bygoye. — KOMIIEHCALMSl 3aTyXaHHMs Ha y4YacTKE MAaruCTPaJbHOW CETH B
MarucTpajbHOM yCUIIUTENE (OnpeaensieTcs MOTPeOHOCTIMU U TUTIOM TOCTIEAHETO).
3ajaya MPOEKTUPOBIIMKA MO YYACTKy MAarucTpajbHOM CEeTH NpPaBUIIBLHO
pacrpeeuTh MaruCTpajibHbIe OTBETBUTENM C TOUYKH 3PEHUSI UX MOJOKEHUS MO
3aTyXaHUI0 HAa OTBETBJIEHHE W 3aTyXaHHUIO Ha MPOXOJ, TaK KAaK 3TO OMPEIETUT
3¢ PeKTUBHOCTH pabOTHI BCEHl CETH.
B pesynbTaTe pacueroB M BbIOOpa BapuaHTa pacnpeieieHus] MaCCUBHOTO U
aKTUBHOIO0 00OpY/IOBaHHSA, B TOM YHUCJIE U TUNA KaOess, HeOOXOAUMO MOJIYUYHUTh
YPOBHU CUTHAJIOB Ha BXOJIE€ JIOMOBBIX YCHIIMTEIIEH B YKa3aHHBIX BbIIIE Mpeenax,
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MPUYEM pA3JIMYh€ B YPOBHSIX CHUTHAJOB Ha BXOJE KaXIOr0 W3 JIOMOBBIX
YCUJIMTEIIEN HE OJDKHO IIPEBBIIATH S Ab.

/. PazpabdoTka CTPYKTYpbI NOCTPOCHHUSI AOMOBOM pacnpeaeTuTeJbHOMN
cetu (JIPC).

Pacuer n pacnpeznesnenue 3aTyxaHuil B JOMOBOM paclpeleInuTeNbHON CETH
Ha METAJUIMYECKOM Kabesie MPOU3BOAUTCS U3 CIEAYIOLUIUX COOOpaKeHU.

Kak yxe roBopmsioch CHUTHaJl Ha BbIXOZ€ a0OHEHTCKON PpO3ETKU IOJKEH
nexarth B npeaenax 65 — 70 nbmkB. [IpuHsAB BO BHUMaHKE, YTO CUTHAJ Ha BBIXOJIC
JIOMOBOTO ycuiuTensi B cpenHeMm paBeH 120 nbmkB, momyuyaem, 4To Mbl UMeeM
BO3MOKHOCTb PAaCHPEIEIINTh 3aTyXaHUE 110 BETBSM ceTu B parioHe 50 nb.

PacueT MoeT OBITh BBIIIOJIHEH I10 CIEAYIOIEMY BBIPAXKEHUIO:

Ay = (T @uiLip + X2 Apey + S Ay + Apass) = (50 £ 2,5)05 , (7.1)

r7ie 0,i — KOdDPUIMEHT 3aTyXaHusl KOAKCHAIBHOTO (CHMMETPHYHOTO) Kabens Ha
BEpXHEH 4acToTe TPAHCIMPYEMOTO IUaNa30Ha U Ha I-TOM y4acTKe JOMOBOM CETH;
L« — MPOTSHKEHHOCTB I-TO y4acTKa CETH;
Apep — NEPEXOIHOE 3aTyXaHUE A0OHEHTCKOIO Pa3BETBUTENS HA PACCUUTBHIBAEMYIO
BETBb CETH;
A,, — TIpOXOIHOE 3aTyXaHWe abOOHEHTCKOIO Ppa3BETBUTEN Ul IOCIEAYHOLIUX
BETBEH;
Apass — IOIOIHUTENBHBIE NOTEPH HA PA3BETBICHUE HPU OOJBLIIOM KOJIHMYECTBE
a0OHEHTCKHUX Pa3BETBUTENCH.

ITpumep noctpoenust APC npusenen Ha puc.7.1.
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TTo mozxBany B 3amUTHOI Tpy6e

Puc. 7.1. CtpykTypa JOMOBOI pacipeneanTeabHoN

[Tpu npoextupoBanuu J[PC Ha 0OCHOBE BOJIOKOHHO-ONITUYECKOTO KaOes 3T
(bakTopsl HE yYUTHIBAOTCA T.K. moTepu B OB Ha paccTOsHUSX B HECKOJIBKO COT
METPOB COBEPIICHHO HE3HAYUTENbHbl U HE MOTYy HUKAKUM 00pa3oM BIIUATH Ha
[IapaMeTphl EPEJaYu CUTHAJIOB B CETH.

8. Br10op, 000cHOBaHUE U pacyeT NapaMeTPOB Ka0eJbHOM CHCTEMBI.

KabGenpHble JTHHMM  MPENCTABISIIOT  COOOM  JIOCTaTOYHO  CIIOXKHYIO
KOHCTpYKIuio. KaGenb COCTOMT M3 MPOBOJHUKOB, 3aKIIOYEHHBIX B HECKOJBKO
CJIOEB H3O0JALUU: DJICKTPUYECKOM, 3JIEKTPOMArHUTHOM, MEXAHUYECKOM, a TaKXKeE,
BO3MOXKHO, KimMmaTthdeckor. Kpome Toro, kabemp MokeT OBITh OCHAIICH
pazbeMaMu, TMO3BOJISIIOIIMMH OBICTPO BBIMOJIHUTH MPUCOCAUHEHUE K HEMY
paznuuHoro oOopynoBaHus. [IpOMBIIUIEHHOCTBIO  BBIMYCKAETCS  OIPOMHOE
KOJIMYECTBO THUMOB KaOeneil. B OCHOBHOM MNpPUMEHSIOTCS TPU OCHOBHBIX THIIA
Kabesst: Kabeau Ha OCHOBE CKPYUYCHHBIX Map MEIHBIX MPOBOJIOB, KOAKCHAJILHBIC
KaOeJu ¢ MeIHOMU JKUJIOH, a TaK)Ke BOJIOKOHHO-ONTUYECKHE.

[Ipu BBIOOpEe Kabenst HEOOXOAMMO MPUHITH BO BHUMaHUE CICAYIOIIUE
XapaKTePUCTUKH: CKOPOCTh TIepe/lauyd JaHHBIX, pacCcTOsSHHE, (uznueckas
3alIUIIEHHOCTD, AJIEKTPOMArHuTHas TOMEXO03aIUIIEHHOCTh, CTOUMOCTb.

Bb100p BOJIOKOHHO-ONITHYECKOT0 KadeJIs.

OCHOBHBIM 3JIEMEHTOM ONTHYECKOro Kalejsi, IpeJHA3HAYCHHBIM IS
nepenadyn uHGOPMAIUH, SIBISIETCS ONTHYECKOE BOJOKHO. ONTHYECKHE BOJOKHA
OTJIMYAIOTCSL MEXKIY COOOM T€OMETPUUECKUMH U ONTUYECKUMHU MapaMeTpamu, 4To
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JOCTUTAeTCA B Tpoliecce MX Mpou3BoAcTBa. Ho Hambonee BaKHBIMH SIBISIOTCS
napameTpsl iepenadu. FiIMEeHHO TI0 HUM CIIeyeT MO0MPATh HYKHBIM THIT BOJIOKOH
JUIs  3aJaHHOTO yd4acTka ceTd. OCHOBHBIE TapaMeTpsl HauOolee 4YacTo
WCIIOJIB3yEMBIX BOJIOKOH OITMCAaHbl B HOPMATHBHBIX JOKYMEHTaX — PekoMeHmanusx
Mexnynaponnoro Cotro3za Dnexrpocssizu (ITU-T) cepun G:

Ka0esab BuTas napa.

Jist Toro 4roObl BBIOpPATh MOAXONAIIMNA THI Kabelsd, MepeyruciInum
HEKOTOPbIE OCHOBHBIE (DaKTOPBI, BIUSIOIINE Ha BHIOOP:

- MMPOCTOTAa MOHTAXa,

- DKpaHHpOBaHUE Kabens He Tpedyercs, ecinu Kabelb MPOKIIAIbIBACTCS B
mpenenax OJHOTO 37JaHus KaK B JAHHOM CITydae;

- 3aTyXaHWe CHWTHaja — TJABHAs WPUYMHA, KOTOpash OTrpaHUYUBaeT
MaKCHUMAaJIbHYIO IJTUHY KaOeis;

- CKOpOCTh IIepeaun JaHHbBIX.

Butas mapa B KauecTBe Cpelbl Mepeaadyd HCIOJIb3YETCS BO BCEX COBPEMEHHBIX
CETEeBBIX TEXHOJIOTUAX, a TaKkKe B aHAIOroBOM W 1U(GPOBOH TenedoHUu.
YHudukanus MacCUBHBIX 3JIEMEHTOB CETH Ha BUTOW Iape cTaja OCHOBOM Jis
KOHIICTIIIUHA TTOCTPOCHUSI CTPYKTYPHUPOBAHHBIX KaOEIbHBIX CHUCTEM, HE3aBHCHMBIX
OT ceTeBbIX TexHoyioruil. JltoObie ceTM Ha BUTOM Mape OCHOBAaHBI Ha
3B€3/1000pa3HON  TOMOJIOTMH, KOTOpas TMpPU COOTBETCTBYIOIIEM AaKTHBHOM
000pYZIOBaHUHU MOKET CIY>KUTh OCHOBOM JIJIs1 JIFOOOM JJOTHYECKOM TOMOIOTHH.

Kabenmn na ckpydyenHou, wim Butond mape (Twisted Paircable, TP), B
OTIUYHE OT KOAKCHAIBHOTO Kabemnsi, CHUMMETPHYHBI W WCIOIB3YIOTCS IS
muddepennmransHoi (0amaHCHO) Mepegaun CUurHamia.

CkpyueHHasi mapa MPOBOAOB IO CBOMCTBAM CYIIECTBEHHO OTIMYACTCS OT
mapsl TE€X K€ MPSIMBIX TTPOBOJIOB, MAYIIUX PAIOM HapajljIebHO ApyT Apyry. [lpn
CKPYYMBAaHHUM OKa3bIBACTCS, YTO TIPOBOJHUKH BCET/Ia UAYT O] HEKOTOPHIM YTIIOM
JIpYyT K JOPYTy, 9TO CHIDKAET €MKOCTHYI0 M WHAYKTHUBHYIO CBSI3b MEKIYy HUMHU.
Kpome TOro, 3HAYUTENBHBI OTPE30K TaKOro Kabens JUis BHEIIHUX TMOJeH
OKa3bIBACTCS CUMMETPUYHBIM (KPYTJIBIM), YTO CHIDKAET €r0 YyBCTBUTEIBHOCTH K
HaBojikaM (o auddepeHanpbHOil TOMeXe) W BHEIIHWE U3Jy4YeHUs Mpu
MPOXOXKJIEHUN CUTHaNa. YeM Menbye Iar CKPyTKH, TeM MEHbBIIE MePeKPEeCTHHIE
noMexu, HO U OoJbllle TOTOHHOE 3aTyXaHWe KaOens, a Takke Bpems
pacnpocTpaHeHusi curHana. Kabemp MOXET HMETh pPa3jIMYHOE HCIOJHEHUE,
OTJICJIbHBIC TApPhl MOTYT MUMETh DKpaH W3 MEIHOW MPOBOJOKK w/unu ¢onbru. B
o0t SKpaH MOTYT OBITh 3aKJIFOUYCHBI ¥ BCE TIaphl KaOeJs.

Buras mapa Moxket ObITh Kak HedKpaHupoBaHHas Butas mapa (Unshielded
Twisted Pair, UTP), Tak u skpanupoBanHas Butas mapa (Shielded Twisted Pair,
STP).

STP- xabenp U3 BUTHIX Map C WHAMBHIYAIbHON IKPAHUPOBKON Kaxa0H U3
HUX. OCHOBHBIMH TIPEHMYIIECTBAMH SKPAHUPOBAHHOW BHUTOW Maphbl SBIISIOTCS
3alMTa OT BHEUIHUX JJIEKTPOMArHUTHBIX HABOJOK, MOBBIIICHHAs MEXaHMYECKas
OpPOYHOCTh W dA(PQexkTuBHAs 3alMTa OT HECAHKIMOHWPOBAHHOTO JOCTYIa K
nepenaBaeMoil uHpopmanuu. B ToXe BpeMs, HalW4yMe 3a3eMISIEMOr0 JKpaHa
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YIAOPOXKAET Ka0enb, JOTMOJHUTENbHBIA 3allUTHBIA CJIOW YCIOXKHSET €ro
MPOKJIAJIKY.

Hna coequnennss kabems STP ¢ cereBoif mraTtoil MOXKHO HCIOIL30BaTh
pazeem D. Jlnsg moakmodeHus KaOels K YCTPOMCTBY MHOTOCTAHITMOHHOTO
noctyna (MAU) unu koHLeHTpaTopy, ucnolib3ytoT pazbem |BMDataConnector.

Kabenr STP o00buHO mcmonb3yoT B cersix TokenRing, UTP- B cersx
Ethernet (10BaseT u100BaseT) u uspenka B cersx TokenRing.

UTP- kabenp u3 HEIKpaHUPOBAHHBIX BUTHIX Map M 0e3 00Imero skpaHa
BOKpyr cepaeunuka. K Hemocratkam UTP oTHocATcs — HUBKUE YpOBEHB
3aIUIIIEHHOCTH OT TIOMEX U OOJIBIION YPOBEHb COOCTBEHHBIX M3TYUEHUH, a TAKKE
BO3MOXHOCTh TPOCTOTO HECAaHKIIMOHWPOBAHHOTO TIOJKIIOUYECHHUS K  CETH.
JlocTonHCTBaMH ATOTO Kabess SBISAIOTCS  JEHIeBU3HA, HEOOMbIas TPYI0EMKOCTh
B MOHTaX€, OTCYTCTBHE IIOBBHIICHHBIX TPEOOBaHWH K BHYTPEHHEMY
3a3eMJISIONIEMY KOHTYPY 3AaHUS.

Kareropwusi(Category) BuToil mapsl OmpeaenseT YacTOTHBIM aWamna3oH, B
KOTOpOM ee¢ TmpuMeHeHne »d(ddextuBHO. B HacTosmee Bpems ACHCTBYIOT
CTaHJApTHBIC ompencineHus 6 kareropuii kabems (Categoryl...Category5Se).
Kareropuun onpenenstorcs cranmaprom EIA/TIA 586A. B mocnenneir rpade
MPUBOAUTCS KIacCU(PUKALIMS JIMHUM CBSI3H, 00ECIIEUMBAEMBIX STUMHU KaOEIsIMHU, 110
craggapty 1SO 11801 u EN 50173.

bonee nmonpobHOe W3NOkKEHHE MaTepuaia Mo KaOelbHBIM CHUCTEMaM M UX
KOMITOHEHTaM B TIPHIIOKEHUH 2.

KoakcunanbHbie kadesn.

Hau6onsmyto nmonynspHocts B Poccun momyuyunu xabenu co cTaHAapTHOU
AKPAHUPOBKOI BBIMTYCKAEMBIE C MJIOTHOCTHIO 3KpaHHOU omieTku oT 60% 10 95%.
DTO MO3BOJISIET peasin30BaTh KOAQDUIIMEHT paguodIKpaHHON 3alIUThl HE MeHee 75
dB B mgmanazomax MB m nHe Menee 65 dB B gmanmazome JMB. Kabemu ¢
CYyHEepIKpPaHUPOBKOM 00Jagal0T KOAI(DPUIUEHTOM paAHUOdIKpaHHON 3alluThl HE
menee 110 dB.

Bo Bcex Tunax kabeneill MCHONB30BaHa MOJIMXJIOPBUHMUIIOBAs 000JI0YKa U
JURJIEKTPUK U3 BCIIEHEHHOT'O IMOJMATHIIEHA. JTO MO3BOJISIET PEATM30BaTh Majble
IIOTOHHBIE TIOTEPH, AOJTOBPEMEHHYIO COXPAHHOCTh BCEX HKCIUIYaTallMOHHBIX
napaMeTpoB. Bo  BmaroycroilumBoM  kabene  WCIIOJNIb30BaHA  TejueBas
M30JSILIMOHHAS IPOCIIOMKA, NPENSATCTBYIOLIAs IPOHWKHOBEHUIO BJIard BHYTPb
Kabess M MOBBIMIAIIAsA €r0 KOPPO3HOHHYIO CTOMKOCTh. Kabenb co CTalbHBIM
TPOCOM PACCUUTAH Ha CYpPOBBIE YCIOBUS IKCIUIYaTAllMU C YYETOM MaKCUMaJIbHOIO
npoBucanus B 1 M npu anuHe nposiera A0 150 M B yclioBuUsX ero o0iaeeHeHus!.

[Toapo6Has nHbopmMalys B IPUIOKEHUH 2.

9. Cnocod cTpoUTEILCTBA, BAPUAHTHI MPOKJIAAKH Ka0eJbHON CHCTEMBI.
B nacrosimiem pazgene  OyIyT EPEYMCIEHBl OCHOBHBIE  CHOCOOBI
ctpourenbctBa BOJIC wu  xoHctpyknumu BOK, kotopeie Moryt ObITh
MCIOJIb30BAHBI, IPU TOM UJIM UHOM BapHaHTe.
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CTyneHT noiKeH BBIOpAaTh TOT WM MHOW BapHAHT CTPOUTENIBCTBA, OMUCATh
€ro OCHOBHBIE JJOCTOMHCTBA U HEJAOCTATKH.

[Ipennoxuts koHCTpYKIMO BOK 117151 BBIOpaHHOTO croco0a cTpoOUTENbCTBa,
UCIIOJIb3Ysl KaTajord NpOoU3BOAMTENEH KaOEIbHOM MNPOAYKIUH, HaNpUMep,
OIITOH, CeBKabensOnrtuk, OKC-1, pacnonoxennsix B C-I16, wnm apyrux
poU3BOAUTENCH (MHTEPHET).

Onpenenutpy YUCIO ONTHYECKUX BOJIOKOH B Kabene - N, KOTOpoe MOKET
OBITH pacCUUTaHO IO PopMyIIE:

N=Npas + Npes + Nors 9.1.
rae Nps — 4ncino pabodux BOJOKOH OHpPEAEseTcss UCXOAsS U3 KOIMYeCTBa
UCIIOJIb3YEMbIX KOMIIEKTOB 000pY/10BaHUS;
Npe; — 9HCIIO PE3EPBHBIX BOJIOKOH — PABHO YUCITy PabOYHX;
Nz — YMCIIO BOJIOKOH HA OTBETBJIEHUS, €CJIA 3TO MPEyCMaTPUBAETCS MPOEKTOM.

Ipoxinagka kadeJisi HENOCPEACTBEHHO B IPYHT.

XapakTepusyercsi OnpeAesiCeHHbIMU TpeOoBaHUsIMU K KOHCTpyKuuu BOK.
[Ipexnae Bcero 3To HaiMMuMe OpPOHENOKPOBOB (puc.9.1.) TOro wiMm HHOTO BHJA,

HEOOXOIUMBIX TUTS 3aIUATEI
cepaeunnka BOK ot paznuunoro m

poada MEXAHHNUYCCKHUX

HOBpe}KILeHHﬁ IIpu JAaBJICHUN Kabens Tina OKJL
IpyHTA. [Ipoxmnanka

OCYIIECTBIISETCS

Ka0eJeyKIaTuuKOM W B

pyYHYy1O, HEOOX0AUMO KaGens tuna OKb.
KOHTPOJIUPOBATH ycHuime

TsokeHust. CTOMMOCTH Takoro THOA Puc.9.1. BOK I IPOKIAIKH
BOK nexur B CpCaAHEM B paﬁOHe oT HEIOCPEJICTBEHHO B I'PYHT.
2800 1o 3600 $/xm.

Ipoxkiaaaka BOK B 3amutHy0 Tpyo0y.

[IpenBapuTenbHO TPOKIAABIBACTCS B TPYHT KaOeneykiaaguukoMm (puc.9.2)
3ammTHas TpyoOa (puc.9.3), a 3ateM B He€ mHeBMocTiocoOoM 3aayBaercss BOK. Tlpu
yKiaJke kabeneil B TpyOOIpoBOoAax MOBBILIAETCS CTENEHb 3alIUThl MOCIEAHUX OT
BUOPALIMOHHBIX BO3JECUCTBUH M MEXAHUYECKUX HANpsKEHUM, BO3HMKAIOIIMX B
pesynbrate  aepopmanuu  rpyHta.  BOJIC  craHOBUTCS ~ MOJHOCTBIO
JTURIIEKTPUUECKOH T.K. TpeOOBaHMs K MeXaHUYecKuM xapakrepuctukam BOK nHinke
¥ HEOOXOAMMOCTh MPUMEHEHUSI OPOHETIOKPOBOB OTMHaaeT (puc.9.4).




Puc.9.2. Ilpoknaaka Tpy6 (kabemns). Puc.9.3.3amurHbIe TpyOOIPOBOBL.

[Tpoknaaka TpyOONIPOBOIa OCYIIECTBIISCTCS KaOeIeyKIaJduKOM, B TPAHIIICIO.

Hanexxnocte mogo6noro tuna BOJIC Beime. CoBpeMeHHOE 000pya0BaHue
JUTst 3ayBKU Kabens (puc.9.5.) obecrneunBaeTr ckopocTh 3aayBa 60 — 80 M/MuH, 4TO
MO3BOJIACT CYIIECTBEHHO YBEJIHMYUTH CKOpPOCTh crpomteiabcTBa BOJIC wu
o0ecnevnTh € BHICOKYIO PEMOHTOIPHUTOIHOCTD.

1. lleHnTpanbHbIi CHIOBON 3JIEMEHT.
2. OnTuaeckoe BOJIOKHO (0T 2-x a0 12-

TH B KOKJIOM MOJYJIE).
3. OnT. Mmoayns (oT 1-ro 1o 12-1m).
4. T'uapodoOHBIN 3aTIOTHUTEIT.

Puc.9.5. Umxexktop I[ICU-1 ans
3a/lyBKH Kabens

5.Kopaens.
6. I[TonmmaTriieHOBas 000JI0YKA.

Puc.9.4. BOK 15t mHEBMOMIPOKIIAIKH.

Ipoknanka BOK B ka0e/ibHY0 KaHAIM3AHUIO.
3tot cnocol (puc.9.6) mpumeHsieTcs, Kak MPaBUiIo, B HACEJIIEHHBIX MyHKTaX.
Ero peammzamusi ocymecTBisieTcss TUOO0 MPOKIAJAKON OpOHHUPOBAHHOTO Kabess

. 9.6. KaGenbHas kaHaau3arus.
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CHayaja 3aTaCKMBAIOT B KaHaJ MOJUATHIECHOBYIO TpyOy, a 3aTeM B He€ BOK Goinee
IPOCTON KOHCTPYKIIMHU U, COOTBETCTBEHHO, 00JIe€ IEIIEBBIi.

ITonzemnas KK ¢ qiuHON nponéToB MEXAY CMOTPOBBIMHU YCTPOMCTBAMH 10
150 M coopyxaeTcst U3 OAMHOYHBIX WM COJOKMPOBAHHBIX B AKETHI TPYO.

JUis BBedeHMsI Kabens B KaOenbHYIO KaHaJIM3alUI0 Haubojiee HIMPOKO
UCIIOJIb3YETCSl METOJ| 3aTATMBaHUs Kabeysd ¢ MOMOIIbI0 JIEOENKH, CHAaOXKEHHON
YCTPONCTBOM OTPaHUYEHMS TSATOBOIO YCHIIHSL.

IIpy >TOM HE JOJDKHBI MPEBBINIATHCA YKa3aHHBIE B HOPMAaTHUBHO-
TEXHUYECKON NOKyMEHTAllUd MEXaHHYeCKHe BO3JEHCTBUS Ha Kabenb, B MEPBYIO
ouepelb YCHIUSA PACTSDOKEHUS W CXKATUSA, KIMMAaTUYECKHE YCJIOBHUS (HMDKHSIA
npefenbHas TeMmIepaTypa MNOpPOKIAJKW, Kak mnpaBuio, cocrasisieT -10°C),
JOMYCTUMBIE pauychl U3ruda kadens (paguyc u3ruda He J0JHKeH ObITh MeHee 20
HapyKHBIX TUAMETPOB).

Opranm.amm nepexoz{os yepes pasiuHbIe Nperpajpl.

' : : OCHOBHBIM  METOJIOM  AJIA
OpraHM3alMM KaOeIbHbIX N1EPEX00B
qyepes pa3IMYHOro pona
KOMMYHUKAIIMM, JOpPOTH,  PEKH,
o3epa WIM TPOCTO HEYIOOHBIE
MECTa, SBIICTCA TOPU30HTAIBHO
(BepTHUKAITHHO) HaIlpaBJICHHOE
OypeHue. Omno OpraHusyercs
MOCPEJICTBOM CHEHAIBHBIX MAIIUH

)51 MCXaHHU3MOB, OTBCYAKOIIUX
KOHKPECTHBIM YCIIOBUSM IMPOKJIAaAKH

Puc. 9.7. Mammna B IeHCTBUH.

kabens (puc.9.7).

%"@iﬁ"’b-fm; P— e
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1, Bypossa ycranonkd (rwn Prime Drillling)

2, Byposan wranra

3. Bypopas ronogka

4, Panvonokaims nonoxesmns Syposon rononkm
5. PacwiMpmrens rpywTa

6. Byposoi kaKan

7. 3ararusaeman Tpyta

8, Beprnior

Puc.9.8. Cxema opranm3amnuu nepexoaa 4epe3 aBToI0pory.

[IpumepHas cxema OJHOTO U3 BapUaHTOB MpUBEACHA HA puc.9.8.
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MeTon rOpu30HTaIbHO-HAIIPABIEHHOT0 OypeHHUs BIIAETCS albTEPHATUBHOM
TPaJAULIMOHHOMY TpPAaHUIEHHOMY METOAY M MO3BOJISIET MPEOJ0JEBAaTh IpPErpaibl,
BCTpEYAIOIIMECS HA MyTH JIMHEWHON YacTH TpyOOIpoBOI0B (peKH, 1aMOBbl, 1OPOTH,
KEJIE3HOJOPOKHbIE  HAChllM W T.J.), 0€3 HapylleHus pexuMa Hx
(GbyHKUHOHUpPOBaHUS. TEXHONOrusi TOPU3OHTAJIBHO-HANPABIEHHOIO OypeHHs He
ABIISETCSL JelIEeBOM. XOTd JI€HEXHbIe, U OCOOCHHO, BpPEMEHHBIE 3aTpaThl
3HAYNUTEIBHO JKOHOMATCS Ha CTaUuM CTPOMUTENIBCTBA, OCHOBHAs 3KOHOMMS OT
IIPUMEHEHUS METO/IA JIEKUT B TOJITOCPOYHON MEPCIIEKTHUBE.
Bo3ayuinbie crocodbl cTtpouTebcTBa BOJIC.
[IInpokoe pacnpocTpaHEHUE NOJYUYHIIM PA3IUYHBIE BapUAHTBI BO3YIIHOIO
cnocoba crpoutenscrea BOJIC.
OTu cnocoObl 001aJal0T LENBIM PSJIOM HEOCHOPUMBIX IMPEUMYIIECTB Mepes
NOJ3EMHBIMM M 3aKJIOYAIOTCS B CIEAYIOUNIEM — HET HeoOXOAMMOCTH B
3eMJIEOTBO/IE, HET HEOOXOAMMOCTH KOIaTh 3eMJ0. B pesynbrare CTOMMOCTH
CTPOUTENBCTBA B 2 U 00JIee pa3 HUXKE, & CKOPOCTh CTPOUTENIHCTBA B HECKOJIBKO Pa3
BbIllIE, YTO OOYCJIOBJIEHO, TMPEXKAE BCEr0, BO3MOXKHOCTBIO  «IIPUBS3ATH)
koHCcTpykuio BOK k Tomy i nHOMY BapuaHTYy.
B kadecTBe omop, KOTOpble MOTYT OBITh UCIOJB30BaHbI AJII CTPOUTEIbCTBA
Bo3yiHbIX BOJIC, paccmaTpuBaroTcs cieayrolme:
® OIOPBI MAarUCTPANIbHBIX JUHUM 3neKkTponiepenauun (JIDII) c manpsixenuem ot 35
KB u BhilIICE;

e onopsl pacnpeaenurenbHblx JIDIL, Hanmpumep, no 10 kB, kotopeie, mexay
IPOYUM, OJIXOJIAT, TPAKTUYECKHU, K KOXKJIOMY HACEIEHHOMY ITYHKTY;

® OIOPBI KOHTAKTHBIX CETEH ANEKTPOGUIIMPOBAHHBIX Keae3HBIX qopor (DXK/);

® ONOpBI BO3AYIIHBIX JUHUHI CBSA3H (€CIM OHH B HOPMAJIbHOM COCTOSIHUN).

Peammzamust  momoOnoro Tuma BOJIC  Moxker OBITh  BBINOJHEHA
pa3zHOO0Opa3HBIMU CIOCOOAMU, KOTOPBIE UMEIOT CBOM JOCTOMHCTBA U HEAOCTATKH.

IToaBecka BOK.

Camblii mpocTOil CcHoco0, KOTOPBIA C YyCIEXOM TMPUMEHSIICA W MpHU
CTPOUTENBCTBE METAJUIMYECKUX JUHUI CBSI3W MpocTeimmx BapuantoB. Hambomnee
HIMPOKO pacnpocTpaHeHHblid BapuanT st BOJIC sTo ucnonbs3oBanue kabdesns Tura
8-ku (puc.9.9). Texnonorus noasecku BOK Ttuma “Bocbmepku™ mpuBeneHa Ha

Puc.9.9. Koncrpykmus BOK
THUIIAa «BOCBMEPKU»:

1. OnTrueckoe BOJOKHO.
2, 4 TunpodoOHBIE aTOITHUTEIH.
3. llenTpanbHbIi CUITOBOM
AJIEMEHT — CTEKJIOTUIACTUKOBBII
MPYTOK.
5. BHenHss1 000JI0UKH.
6. BHelHMi CUIIOBOI 2JIEMEHT.

35 Puc.9.10. IToagsecka BOK tuna &-xu .



K nemocratkam 3TOoro cmocoba cieayeT OTHECTH — BbICOKAas MapyCHOCTH
BOJIC, 4To mpuBOIUT K CUJIBHOW BUOpalu, B pe3yJjbTaTe MPOUCXOAUT OTPHIB
Tpoca ot cepaeuHuka BOK. OOnenenenue kabenst B 3UMHUN Mepuoa U OOpHIB
auHud. Bo3neicTBUe COJMHEYUHOW paauanui U mpodyux atMochepHbIx (PakTopos,
MIPUBOIAIIMX K KOPPO3UH BHEITHEH BlIaro3amuTHo o6oouku BOK.

Bce 3T0 mpuBOIUT K TOMY, YTO CPOK CIIY>OBI MOJAOOHOTO THUIIA JTUHUN HE
npesbimaer 17 — 18 jget. OgHAKO 371eCh UCIOIB3YETCS CaMblil JIeleBbld Kabeb (B
paiione 1800 — 2400 $/kM) m CKOPOCTH CTPOMTEIHCTBA BHICOKA 10 5 — 6 KM B
CMEHY.

BOK B rpo3o3zamuTHoM Tpoce.

OnuH U3 cambIX J0porux BapuaHToB ctpoutesbetBa BOJIC- nogsecka BOK
B rposo3amutHoM Tpoce no JIDII. Cam kabenb OodeHb NOPOTOM T.K. COACPKUT
MHOTO YIPOYHSIOIIUX 3J€MEHTOB, KOHCTPYKIIMS KaOens npuseneHa Ha (puc.9.11.).
Ero croumocts nexut B mpenenax 5000 — 7000 $/xm. Kabenp npeana3HaueH ajis
MOJBECKM HA OINOpax BO3JAYILIHBIX JIMHUK 3yeKTporiepenad oT 35 kB u Bbiiie
BMECTO I'PO303alIUTHOrO Tpoca. 3a3eMJISIONIMNA TPOBO, UMEIOIIUN OJWH WJIX JIBa
CJI0S TPOBOJIOK U3
ASC, conepxaiuii

ONTUYECKUN

CEepACUHHUK,

MOHTHUPYETCS

HaBepxy JIDII wm

HECeT JIBOMHYO

GyHKIHIO TPO30Tpoca

w u  Kabenms  CBS3M.

p | ITpouecc

A CTPOMUTENBCTBA TAKHUX

Buemnwii Bug. BOIJIC, CJIOKHaA

TEXHUYECKasi 3ajaya,

Puc. 9.11. Koncrpyxkius kadenss OKIT'T. CBsA3aHHadA C

MIPUMEHEHUEM

MOIIHBIX HATSDKHBIX MEXaHM3MOB, a4 CKOpPOCTb CTPOMUTENBCTBA WU TEXHOJOTHUS

3aMEHbl CYIIECTBYIOLIETO TPOCAa HAa BOJIOKOHHO-ONTHYECKUN B OYEHb CHIIBHOM
crenieHu 3aBucHT OT nipoduiist JIDI, T.e. MECTHOCTH, TIO KOTOPOW OHA TPOXOTUT.

Bricokas nagexHocth BOJIC peanu3zoBaHHBIX Ha 0a3e TpO303alIUTHOTO
Tpoca OOBSCHsETCS TeMm, 4uTo Hecymue kKoHCTpykmmu JIOII paccumramsl Ha
JUTUTENBHBIN CPOK CIYKObI (710 50 JIeT) U BBIAECPKUBAIOT BHEIIHUE pa3pyllarolye
Harpy3k, BIUIOTb, J0 YyparaHHbix. Kpome Toro, Bpsii U BO3MOXKHBI
Mexannueckue noppexacHus BOJIC, koTtopas pacnosioxkena Ha BbicoTe 10-TH
ATAXKHOTO JIOMa B OYEHb MPOYHON METAUIMYECKONU 000JI0UKE. DTUM OOBSICHACTCS
UX CTPOMUTENBCTBO B TPYAHOJOCTYIIHBIX PErMOHAaX, KOTOPBIX B HAIllEd CTpaHe
IPEAOCTATOYHO.

BOJIC na ocHoBe camonecymero BOK.

MonynbHasi KOHCTPYKIIHS.

L=

TpyOuarass KOHCTPYKITHSI.
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Crioco6 cTpouTenbcTBa Hamien Haubosee MUPOKOe PacHpOCTpaHEHHUE TaM,
rae aiuHa nposieroB HeBenuka.  KowrtaktHeie cetu 2OXKJ (Lopon.=70 wm),
pacnpenenutenbubie cetu JIDII (Lopon. — 50 + 70 m.), onopst BJIC (Lipos. — 50
+ 70 M.). O10oT (pakTOp OOYCIOBIEH TEM OOCTOSITEIHLCTBOM, UTO MPHU YBEIUYECHUU
JUTMHBI TIpOJIeTa TpeOyeTcs yBEIMYCHHE  MeXaHW4ecKux xapakrepuctuk BOK,
YTO HEW30€KHO BEAET K YBEIWYCHHUIO KOJMYECTBA APMHUPYIONIMX AJIEMEHTOB B
KOHCTPYKIIUH Cep/ICYHUKA U,

Kabens

Co CTEKIONIaCTUKOBBIMHU
OPYTKAMH.

Kab6enb —

C apaMUIHBIMH HUTAMU

Puc.9.12. OcHOBHEBIE THUIIEI
camoHecymux BOK

Puc.9.13. Hatsbknas u TopMo3Hast
MairHa Juist camonecyuiero BOK.

£ &K

Puc.9.14. Monrax u anemenTsl kpemieHuss BOK

cooTBeTcTBeHHO, Beca BOK, uro, B CBOIO oYepejlb, YBEIUYMBAET BeC Kabens B
npoJi€Te€ U BBI3BIBACT JAJTBHEHIIYI0 HEOOXOIMMOCTh POCTa MEXAHUYECKHUX
napametrpoB BOK (puc.9.12, puc.9.13, puc.9.14).

HaBuBHas TexHoJsiorus crpoutesibecrsa BOJIC.

Onna w3 Hanbojee HMHTEPECHBIX KaK C TOYKM 3pPEHUS] TEXHUYECKOU
peanu3aiuy, TaKk W BO3MOXKHOCTEH MPOKIIAJIKU
Kabers.

JlocTonHcTBA HaBUBHOM TEXHOJIOTUH
HeocrniopuMbl. [Ipexne Bcero, 3T0 BO3MOXKHOCTb
0,15, Hanugrodt ctpouts BOJIC NPaKTHECKH B JTHOOBIX YCIOBUSX,
BONOKOHHO-ormcckuii  KAK TIEPECEYCHHON MECTHOCTH — TOpBI, TYHIpA,

kabexns - 110, IBO. 37
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Taiira TaM, rae noctpoensl JIOII, Tak U pa3nUYHBIX MHAYCTPUAIBHBIX MPErpag —
KEJIe3HbIE ¥ aBTOMOOMIIbHBIE TOPOTH, GUACPHBIC JIMHUN PA3IUYHOTO HA3HAYCHHUS,
JI0Ma, OrOpO/Jibl, OBparu U np. 6€3 AOMOJIHUTENbHBIX MPUCITOCOOIEHUI U TOMOCTOB.

BropeiM BakHBIM (DaKTOPOM SIBISIETCS TO, YTO MOJOOHOTO THUIA JUHUS HE
TpeOyeT OOJBIIOro Yucia JTONOJHUTEIbHBIX AJIEMEHTOB KPEIUICHHUs, & UCIIOJIb3YEeT
MOILIHBIE HECYIIHME KOHCTPYKLIMH CYILIECTBYIOUIUX JIMHHUW OJJIEeKTponepenay
(rpo303aluUTHBINA TpOC, (a30Bble MPOBOJA), KOTOPbIE U 00ECIEUNBAIOT JOKHYIO
MexaHnuyeckyro 3amuty BOJIC.

}4'aBMBOQHble MaLM\MHbi

a,QHbsx cpnpu

>
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Puc.9.16. Koncrpykuny HaBUBOYHBIX MaIlIMH

KabGenp i HakpyTKuM Ha
IPOBOJIA — OJMH U3 CaMBbIX JICHIEBBIX T.K. HE TPEOYET JOMOJIHUTENbHBIX 3JIEMEHTOB
ecTkocTH. KOHCTpyKIMsT HaBUBHBIX KabOenei mpuBeneHa Ha puc. 9.15. Ocoboe
TpeOOBaHME —  BBICOKAs  TPEKUHT-3PPO3MOHHAS  CTOMKOCTh  BHEIIHEH
BJIArO3alllUTHOM OOOJIOUKH, MOCKOJIbKY KaOesb, KaK MPaBUJIIO, BUCUT B MOIIHOM
IIEKTPUYECKOM I10JIE.

Peanuzanusi HaBUBHOW TEXHOJOTUU OCYHIECTBISIETCS C TPUMEHEHUEM
CrienuaIbHOM HABUBOYHOW MAITUHBI, KOTOPAsl U OCYIIECTBIIIET HAKPYTKY JIETKOTO,
noJHOCTHIO quaekTpuueckoro BOK Ha Hecymmit Tpoc (puc.9.16).
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HPUJIOKEHUSA

Ipunoxenue 1. O0pa3en TUTYJIbHOIO JIUCTA KYPCOBOI'0 MPOEKTA.

OEIEPAJIBHOE ATEHTCTBO CBs3HU

®DenepanbHoe roCyiapCcTBEHHOE OI0IKeTHOE 00pa3oBaTe/IbHOE YUpexKIeHHe
BBICIIEr0 00pa3oBaHus

“Cankr-IleTepOyprckuii rocyiapCcTBeHHbI YHUBEPCUTET TEJIEKOMMYHUKALMT
uM. npo¢p. M.A. bonu-bpyeBuua ”

KYPCOBOM ITPOEKT

40


http://www.nag.ru/news/tag/2466/

IO AUCHUIIIINHE:

COBPEMEHHBIE TEXHOJIOI'MU ITPOEKTUPOBAHWA,
CTPOUTEJIbBCTBA U OKCIUIYATAIMU OIITUYECKUX CETEN

CBA3U.
BobinosHui:
CryneHr rp. Ne 3auyeTHON KHMKKHU
OUO
IIposepua
014[0)
3amura ¢ OeHKOM
Covrnnn, T 20....r.

[Tognuce npenogaBarests

20 1.

IIpunoxenue 2.

Hcxoanbie 1aHHbIE 1JIS1 KYPCOBOI0 MPOEKTHPOBAHMSI.

Jlanee npuBeACHBI BapUaHTHI BBIOOpAa MUKpOpaioHa 1Jis MPOSKTUPOBAHUS B
COOTBETCTBHHM C TIOCIETHUMHU JABYMs LudpamMu CTyJeHUYECKoro Owiera.
Hanomunanme. B KypcoBoM TmpoekTe BaM HEOOXOAMMO BJOXKHTh KapTy
MUKpPOpaiiOHa C pPaclojOKE€HUEM OOBEKTOB (IOMOB) MU CXEMY MarucTpajibHON
CETH TSI 3aJaHHOTO MUKpPOpanoHa.

Buumanue! /{7151 aHanuza rmiaHa MUKpopaioHa 1 00Jiee MOJHOTO
MpeICTaBlIeHUs 00 3TaXKHOCTH JIOMOB, IPUMEPHOM OLICHKU KOJIM4eCcTBa AOOHEHTOB
(KOJIMYECTBO KBAPTHUP) HYKHO BOCIIOJIB30BaThCA SAHAEKC — KAPTHI BBIJACIUTH 3TOT
MUKpPOPANOH U TOCMOTPETh AHOPAMHBIN BUJ JOMOB (KHOIIKA Ha KapTe —
IIAHOpPaMa), €CJIM JIEHb ChE3JIUTh U IOCMOTPETH PEAIBHO KAK 3TO BBITJISAIUT.
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Bapuanmu 01, 32, 92

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

Texnonorus cetu — FTTH. I'onoBHas cranuus ycranainuBaercs B jome NelO u
oOcmyxuBaet noma 10, 12, 34, 36.

Bapuanmuw 02, 33, 91

Muxkpopaiion - yi. llIBenosa, JlepmonTOBCKMY 1IEp., banTuiickas yi., Kuposckas
1. qoma 3, 4, 6, 8, 10, 16.

Texnonorus cetu — PON. ['onoBHas cranius ycranaBpiubaetcs B joMe Ne8 U
obciykuBaet 1oMa Ne Ne 3,4,10, 16.

Bapuanmout 03, 34, 90

Muxkpopaiion - yi. Trommuna, Jlurosckuii np., Boponexckas yi., Had. O6BOHOTO
KaHana n1oma 2, 4, 6, 145,147,149,73.

Texnonorus cetu — FTTB. I'onoBHast cranuus ycranaBiuBaetcs B joMe Ned

1 00CITy’KUBAET BCE OCTAIbHBIE I0MA.

Bapuanmut 04, 35, 89

Mukpopaiion - yi.CeBacTbsiHOBa, Ky3HenoBckas yi., CBeadoprckas yi. qoMa 12,
12a, 13, 15, 44.

Texnonorus cetu — PON. ['onoBHast crannus ycranaBinupaercs B jome Nel3

U 00CITy>KHBAeT BCE JI0Ma.

Bapuanmut 05, 36, 88

Mukpopaiion - yi. [lorpannunuka ['opbkaBoro, 2-1 Komcomonbckas yi., oma
39,40 k.1, 41, 43, 44.

Texnonorust cetn — FTTH. ["'onoBHas cTtaHuus ycTaHaBIMBAETCSA HAa YEpaKe IoMa
No41 u o6cmyxuBaeT Bce joMa.

Bapuanmut 06, 37, 87

Mukpopaiion - yn.Onounnuna, Cpennuit np. BO, Hanmnunas yi.,
CpenneraBanckuii mip. qoma 3, 4,5, 6,7, 21, 104, 106, 108.

Texnonorust cetu — FTTB. I'onoBHas cranius yctaHaBiuBaeTcs B joMe Neb

1 00CIIyKHBAET 3TOT JJOM U BCE OCTaJbHbIE JOMa.

Bapuanmuwt 07, 38, 86

MukpopaiioHn - JleMOHCTpallmoHHBI 1p. ABUAMOHHAA Y., yiI. JIeHcoBeTa, yi.
I'actenmo noma 11,13, 15, 17, 19.

Texnonorust cetn — FTTH. I"'onoBHas craniusa ycranaBnuBaercst B joMme Nel3 mo
JlemoHCTpanimoHHOMY TIp. B o0cyx)uBaet qoma 11, 13, 15 (mo ABuanuoHHo# yi1.),
17, 19. Jlom 15 mo yx. I'actemio — 3To 1IepKOBb.

Bapuanmouot 08, 39, 85

Mukpopaiion - yn.broxuna, MeITuiieHckuii nep., 3sepunckas yi., Kponsepckuit
np. noma 1, 3, 1, 5, 39, 73, 75.

Texnomnorus cetn — PON. ["ooBHast cTanmums yctaHaBIuBaeTcs B jome Ne3 1o yiI.
brnoxuna u 06cityKuBaeT Bce Joma.

Bapuanmout 09, 40, 84

Mukpopaiion - bosioTHas yi., 2-oit MypuHckuii nip., np. [lapxomenko goma 34,
43, 45, 47.
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Texnonorus cetu — FTTB. I'onoBHast cranuus ycranasinupaercs B jome Ne34

1 00CITy’KUBAET BCE OCTAJbHBIE I0MA.

Bapuanmuot 10, 41, 83

Mukpopaiion - yi. Kpxuxkanosckoro, yi. Kononrai, np. ConunapHoctu noma 6
k.1,2,4xk. 1-10,36 k.x. 1 —6.

Texnonorus cetu — FTTC. N'onoBHast cranuust ycranaBnuBaeTcsi B joMe Ne6 k.1
B rpynnax goMoB 4 k.k. 1 — 10 u 36 xk.k. | — 6 onpenensieTcss MECTO YCTAHOBKH
ontuueckoro y3ia (OY) u pganee pa3BoAKa OCYHIECTBISIETCS KOAKCHATBHBIM
Kabesem.

Bapuanmuw 11, 42, 82

Mukpopaiion - u1. PeBomtonun, CpeIHEOXTUHCKUM TIp., BOIBIICOXTUHCKHI Tp.,
CunsBuHCcKas yi. joma 2, 4, 6,7, 8,9, 10, 11, 39, 41, 48, 50, 52.

Texnonorust cetu — FTTB. I'onoBHas cranius yctanapnuBaercst B iome Neb 1o
CUHSIBUHCKOH yJI. U O0OCIIY>KHBAET BCE OCTaJbHbIE JOMA.

Bapuanmuo 12, 43, 81

Mukpopaiion - Bapmaskas yiu., yia. ['anctana, KpacHonytunosckas yi. noma 118,
120, 120k.1, 122, 124, 1k.1.

Texnonorust cetu — FTTH. T'ooBHas cTaHIus ycTaHABIMBAETCS B MOJICOOHOM
nomeriennu otens Park-1nn IyiakoBckast 1 00CITy)KMBAaET BCE OCTAIBHBIC KHJIbIC
J0Ma.

Bapuanmout 13, 44, 80

Muxkpopaiion - Jlurosckuii np., Paccrannas yi., Boponexckas yiu., [Ipunykckas
yi1. Bce xuibie 1oMa B KBapTale.

Texnonorus cetn — PON. T'onoBHas cranuus ycranaBiauBaeTcst B f1ome Ne241 mo
JluroBckoMy Tmp., B KOTOPOM HAXOAWTCS MHOTO O(UCHBIX TOMEIICHUN U
00CITy’KUBAET BCE KUJIBIC JIOMA.

Bapuanmot 14, 45, 79

Mukpopaiion - OnbxoBas yiu., np.Koponesa, yn.Mapmana HoBukoBa noma 2, 4, 6,
10, 29 Bce kopmyca, 31 Bce koprmyca.

Texnonorust cetu — FTTB. I'onoBHas cradius yctaHaBiuBaercs B jome No2 —
CBOOO/IHBIC TTOMEIIICHHS ACTCKON MOTUKIUHUKY, 110 Y. OIbX0Bass U 00CITY>KUBAET
BCE OCTaJIbHBIE JJOMa.

Bapuaumuwt 15, 46, 78

Muxkpopaiion - Cubupckas yn., ymn3ammmuHa, becTtyxkeBckas  yi.
KonapateeBckuit ip.joma 20 k.1, 23 k.2, 3, 16, 18, 22, 24, 26, 66, 68, 87.
Texnonorus cetu — FTTH. T'onoBHas cTaHIMs yCTaHaBIMBaeTCs B CBOOOIHOM
MOMEUIEHUH 11.24 1 00CTYKMBAET BCE OCTAJIbHBIC KUJIbIE TOMA.

Bapuanmuot 16, 47, 77

Muxkpopaiion - np. OHrenbca, SpocnaBckuii mp., 3abalikanbckas yi.,
CxobeneBckuii mip. 1oma 1, 70, 72, 74 k.1, 2A, 76 k.2, 55.

Texnonorusi cetu — PON. T'onoBHast cranuus ycranaBiauBaercs B gome No72 1o
np. DHrenbca u 00CIyKMBAET BCE I0MA.

Bapuanmuo 17, 48, 76
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Muxkpopaiion - bonpmas Ilymkapckas yn. bonsmon np. I1C Jlenuna yir.
[TonkxoBeipoBa. Texnonorust cetu FTTB. ['onoBHas cTaHIIUS yCTaHABIMBAETCS B
nomenieHun 1oMa Ne53 k. 3 v 00CTyKMBaET OCTaIbHBIE JOMA U YUPEKICHUS.
Bapuanmu 18, 49, 75

MuxkpopaiioH - bosbias [Tymkapckas yin. Manas Ilymkapckas yii. Jlenuna yo.
CabnuHckas. Texnonorust cetu FTTC. ['onoBHas cTaHLMs yCTaHABIMBAETCS B
nomeneHuu 1oma Ne30 k. 1 u oOcayKUBaeT OCTaJIbHBIE I0Ma U yUPEXKIECHUS.
Bapuanmuwt 19, 50, 74

Mukpopaiion - rip. DHrenbca SApocnaBckuii np. Kanssunckas yin. EHoTaeBckas yiI.
Texuonorust cetu FTTH. I'ooBHas cTaHIUs yCTaHABIMBACTCS B TIOMEIIICHUHN
noma Ne4 k. 2 1 006CITy)KMBAET OCTAILHBIE IOMa U YUPEKICHHUS.

Bapuanmuwt 20, 51, 73

Muxkpoparion - Koctpomckoit np. fApocnasckuii ip. Kansasnuackas yn. EHoTaeBckas
yi1. Texnonorus cetu FTTB. ['oioBHas cTaHLKs yCTaHABIMBAETCA B IOMELIEHUU
noma Nel0 k. 2 u o0cy’KUBaeT OCTaldbHbIE IOMa U YUPEKICHUS.

Bapuanmuw 21, 52, 72

MukpopalioH - ip. DHrenbca JpocnaBckuii mp. Kansasunckas yn. EHOTaeBckas yiI.
Texnonorus cetu FTTC. ['onoBHas cTaHIMs yCTaHABIMBAETCS B IOMEIICHUN
noma Ned k. 2 1 00CIyKUBAET OCTAJIbHBIE I0Ma U YUPEKICHUS.

Bapuanmuw 22, 53, 71

MukpopalioH - ip. DHrenbca ApocnaBckuit mmp. yi. Cepres Mapro Ononenxas yoi.
Texnonorus cetu PON. ['onoBHast craHust ycTaHABIMBAECTCS B IIOMEIICHUN
nouThl No194214 1 o0caykuBaeT OCTaIbHBIE AOMA U YUPEKACHUS.

Bapuanmut 23, 54, 70

Mukpopaiion - p. XynoxuHukoB CupeHneBsblil Oyi. yi. UBana @omuna mp.
[Tpoceemenus. Texnonorus cetu FTTH. ['onoBHas cTaHuus ycTaHABIMBAETCA B
mkosie Ne605 1 00CimyKMBaeT OCTaIbHbIE JJIOMA U YUPEKICHUS.

Bapuanmut 24, 55, 69

Muxkpopaiion - np. XynoxHukoB [loatuueckuit 0yn. yi. Kycroguesa np.
[Tpocsemenus. Texnonorust cetu FTTB. ['onoBHast cTaHnys ycTaHABIMBAETCS B
rumHa3uu Ne61 u oOciykuBaeT OCcTajIbHbIE IOMa U YUPEKICHUS.

Bapuaumuwt 25, 56, 68

Muxkpopaiion - np. XynoxuHukoB Cupeneslii 0yi. yin. Kycroauesa mp.
[Tpoceemenus. Texnonorus cetu FTTC. ["'ooBHAs cTaHIUS yCTaHABIMBASTCS B
mikosie Nel17 m oOcmykuBaeT ocTabHbIE JJOMA U YUPEKIACHUS.

Bapuanmut 26, 57, 67

Mukpopaiion - ABnanmoHHas yi. ABTOBCKas yi. yi. JIeHcosera yi. Tunanosa
JleMOHCTpallMOHHBIN NOE3I.

Texnonorus cetu — PON. ['onoBHas cTaHIMs ycTaHaBIMBaeTCs B 1.240 u
00CITy>KHMBA€ET OCTaJIbHBIE JOMA U YUPEKICHUSI.

Bapuanmu 27, 58, 66

MuxkpopaiioH - KpacHomyTtunosckas yi. ABTOBCKas yil. yi. UepBOHHOrO
KazadecTBa yJi. [Ipumakosa
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Texnonorus cetn — FTTH. 'osioBHasA cTaHLys yCTaHABIMBAETCS B
negaroruueckom kosuiemke Nel (1.10) u oOcimykuBaeT ocTajabHbIE JoMa U
YUPEKICHHUS.

Bapuanmu 28, 59, 65

Mukpopaiion - KpacHommyTunoBckas yi. ABTOBCKas yiI. yi. YepBOHHOTO
Kazauectsa yi. [IpumakoBa

Texnonorus cetu — FTTH. ['onoBHas craHiiyus ycTaHAaBIMBAETCS B
negarorudeckom kosemke Nel (11.10) u oOciay’KrMBaeT ocTaibHbIE JoMa U
YUPEKICHHUS.

Bapuanmut 29, 60, 64

Mukpoparion - Jlynarickuii np. Manas bankanckas yi. yi. Slpocnasa ['amexa
Kynuunckasyi.

Texnonorust cetu — FTTB. ['onoBHas cranius yctaHaBiuBaeTcs B mikosie Ne553 u
00CITy’KHMBA€ET OCTAJNbHBIE JOMA U YUPEKICHUS.

Bapuanmut 30, 61, 63

Muxkpopaiion - [lyHnaiickuii rip. 3arpeOckuii Oy:i. yi. AApocnasa ["ameka
bynanemrckas yi.

Texnonorust cetu — FTTC. ["'onoBHas craHIus ycTaHaBiuBaeTcs B mkosie Ne367 u
00CITY>KHMBA€T OCTaJIbHBIC JOMa U YUPEIKICHUSI.

Bapuanmuwt 31, 62, 00

Muxkpopaiion - 3aropoansiii p. lllep6akos nep. yn. PyOunmTeiina.
Texnonorus cetu — FTTB. I'onoBHas cranius yctanasiuBaercs B jome Nel7 u
oOcmyxuBaet noma 15, 17, 34, 36.

Ipuaoxkenue 3. Komnonentsl kadeabHoi cucrembl HFC, FTTX, PON.

I1.3.1. KoakcuaabHble ka0eIu.

OOmIen3BeCTHO, YTO THIT HCTOJIL3YEMOTO KaOels B 3HAYNUTEIBLHOW CTETICHU
OTIpeIeISICT Ka4yeCTBO TPAHCIANMH TV CUTHAIOB B MPOTSHKEHHBIX MaruCTpaIsX.
Xopomuii kKabenb T0JDKeH 00J1a1aTh CIICIYIOMNMA XapaKTePUCTHKAMMU:

® MajJbIMU IOTOHHBIMH IOTEPSAMHU M IIMUPOKHUM JIMANa30HOM pabodmXx
TEMITePaTyp;

® BBLICOKUM kodhhurmeHToM paguo3KpaHHON 3allUThI,
XapaKTEPHU3YIONIUM YPOBEHb BHEIIHUX SJECKTPOMATHUTHBIX HABOJOK, YTO
0COOCHHO Ba)KHO TP BHEAPCHUH YCIYT HHTEPAKTUBHOTO CEPBUCA;

® OJHOPOIHOCTHIO BOJITHOBOT'O CONPOTHUBIICHUS;

® MajbIM COINPOTUBICHUEM IICHTPAIBHOW KHUJIbl W IKPAHHOW OIUICTKH
MIOCTOSTHHOMY TOKY (TIpH TUCTAHITMOHHOM TTUTAHHH ),

YcnoBHO Bce TuMbl KalOened MOXHO pa3ieliuTh HAa TPU KaTErOpHU:
MarucTpaibHble, CyOMarucTpajibHble U JOMOBBIE (AOOHEHTCKHUE).

YcenemHo 3apekoMeHoBaBIas ceost kommanuss COMMSCOPEBBITYCKAET OYEHb
mupokuit kinacc kabenei st CATV, MATV u SMATYV cereid.

HaunGonpmyto nonynsgpaocts B Poccun or CommScope nosyunsiv kabeiu co
CTaHJIAPTHON 3KPAHUPOBKOW BBITYCKAEMBIE C IUIOTHOCTBIO 3KPAHHOW OIUIETKU OT
60% no 95% (ra6mn.Il.3.1, 11.3.2). D10 mo3BOJsSET peanu3oBaTh KOIPPUUIMEHT
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paarodKpaHHOU 3amuThl He MeHee 75 dB B nuamazonax MB u He menee 65 dB B
nuanaszone JMB. KabGenu c¢ cynepskpaHupoBkoi 001agaroT KO3(pQUIIUEHTOM
paauosKkpanHoi 3amuTel He MmeHee 110 dB.

Heo6xoaumo moMHUTH, YTO KOI(PGUIKUEHT PaTuOdKpPaHHONU 3aIUTHI SBISETCA
BAKHEUIIMM TapaMeTpoOM IpU BHEAPEHUU YCIYI HMHTEPAKTUBHOIO CEpBHUCA.
Oco0eHHO O3TOT mapaMeTp paclpocTpaHseTcs Ha aboHEHTCKHe Kabenwu,
UCIIOJIb3YEMbIE B CTOSIKAX U BO BHYTPUKBAPTUPHOI pa3BOJKE, I/ie HAOIIOMAIOTCA
3HAUUTENIbHBIE IIyMbl HHIrpeccuu. HekoTopsie (QUPMBI-POU3BOAUTENN HE
3aSBISAIOT 3TOT BAXKHEUIIMM MapaMmeTp WA 3asBISIOT €r0 CO CBOMCTBEHHOU
MeTonukoi, orimmuHo ot EN 60023. Taxke HE0oOXOAMMO 3HATh, YTO
KO3(pPUUIMEHT paguod’KpaHHOM 3allUThl 3aBUCUT OT Juala3oHa 4YacToT W
cHrpKaeTcs npu usruoe Ha 10-20 dB.

Bo Bcex Tumax kabeneil HMCHOIB30BaHA MOJUXJIOPBUHWIOBAS 000JI0YKA U
JUBJIEKTPUK U3 BCIEHEHHOrO MOJMATUJIEHA. DTO MO3BOJISIET peain30BaTh Mallble
IIOTOHHBIE TIOTEPH, JOJTOBPEMEHHYIO COXPAHHOCTh BCEX JKCIUTYyaTallMOHHBIX
napaMmeTpoB. Bo  BmaroycroitumBoM ~ KaOeine — HCIOJB30BaHA  TelIMEBas
M30JSIMAOHHAS TPOCIOMKA, MPENSATCTBYIOMIAs MPOHUKHOBEHUIO BIIATM BHYTPb
Ka0Oesiss U TMOBBIIAIONIAS €ro KOPPO3UOHHYIO CTOMKOCTh. Kabenb co cTaabHBIM
TPOCOM PAcCCUMTAH HA CYPOBBIC YCIOBHUA IKCIUTyaTallMu C YYETOM MaKCHMAalIbHOIO

npoBucanus B 1 M npu ayune nposiera A0 150 M B yClIOBUSAX €ro 00JieIeHEHUS.
Ta6u. [1.3.1. CATV kabemm CommScope.

Ha3znauenue | AGoHentcku | Cyd.Marucrpas MarucrTpajibHble
i bHBII
Tun katessn F660BV F1160BV QR 540 QR 715 QR 860
Fé6...BVV F1160BVV
F2-660BVM | F1160BEF
(cepus 6) (cepus 11)

Huamerp 1II, 1,02 1,63 3,15 4,22 5,16

MM

Huametrp n-ka, 457 7,00 13,03 17,42 21,03

MM

Huamerp BII, 4,75 7,29 13,72 18,16 21,84

MM

Buemnnii 6,91 10,03 15,49 19,94 24,38

JTUAMETP, MM

Huam. Tpoca, 1,3/1,83 1,83/2,72 2,77 44,78 4,78

MM

o nb/100M,

MTI'1t 1,9 1,25 0,46 0,36 0,30
f=5 5,25 3,15 1,44 1,15 0,98
f=50 14,43 9,02 4,59 3,67 3,12
f =250 16,73 10,43 5,38 4,30 3,61
f=600 20,01 13,05 6,56 5,31 4,36
f =865 21,49 14,27 7,12 5,74 4,72
f=1000

Koadduruent 80-90 135 130 120

paauodKpaH.

3aIUTHI, 1b
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Mun. paauyc
n3ruda, MM

50-70

50-70 102

127 178

ia

"

A

\
N

Tabmn. I1.3.2.SMATYV xa6eaun CommScope.

F113 SAT703 | SAT700 Koka RG-6 RG-11
799
F113 78BV SAT703 | SAT700 Koka RG-6 RG-11E
F113 50TSE 2H 799 RG-6 RG-11D
F113 50TSV SAT703 digital RG-11M
B RG-
SAT703 11MD
N
SAT703-
2G
Konctpykuus Cu Cu Cu Cu OmenneHast
cTajgb
LI1, nnameTp, MM 1,13 1,1 1,0/1,02 | 1,63
J-x nuametp, MM PEG 4,80 PEG PEG 7,1
4,8/4,57
Okpan  — ¢donera| Al 4,98 | Al /AL2/ AI2 100 Al / Pet /| Al
JUaMETP, MM Al 100%
Omnetka ITmotHocTh, %| CUSN CuSn 455,40 CuSn38 | CuSn -| Al60
JHAMETP, MM 78/50/5 5,29 5,6
0
JIOTIOIHATENBHBII Al Pet 63 Pet5,32 | Al
9KpaH
Buemmnsas o6-xa 1., mm | PVC /| LSZH / PVC / PVC| PVC6,60| PVC6,8 | PVC
PE /1 6,60/6,60/7,60 6,8/6,91
PVC
6,60 /
6,91 /
6,91
BonHn.conpotuBnenune, | 75 +3 75«2
OmMm
o, 15/100 Mm:
f=5MIn 14 14 4,3 1,6 - -
f=50 MI'g 4,0 4.4 8,0 4.4 - -
f=200 MI'g 8,2 8,8 12,7 8,2 9,5/- 6,3/-
f=400 MI'a 11,8 - - 12,1 -/13,3 16,3/-
=800 MI'y 17,0 - - 18,0 23,2/- -/8,9/-
f=1000 MI'rg 19,0 19,3 22,6 20,5 - /8,9
f=1750 MI'rg 25,5 25,4 26,1 - - 13,5/-
f=2400 MI'g 30,1 29,7 - 33,4 - -/14,8/--
f=3000 MTI'ig 33,8 33,1 - - -
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-121,6/-

Koaddumuent PI3:
30-1000 MI'u, nb >90 /| >75 >75 -/ >85 -[> 85/-1>
1000-2400 MTI', nb >100 / > 65 -/ > 85 85
>100 / -[> 85/-I>
>90 / 85
>90
Konctpykunn

i

I1.3.2. KaOeab «BUTast mapa».

Jist Toro 4roObl BBIOpPATh MOAXONAIIMNA THI Kabelsd, MepeyruciIum
HEKOTOPbIE OCHOBHBIE (DaKTOPBI, BIUSIOIINE Ha BHIOOP:

- MMPOCTOTAa MOHTAXa;

- DKpaHHpOBaHUE Kabens He Tpedyercs, eciu Kabelb MPOKIAIbIBAETCS B
nmpeaenax OJHOTO 3[aHMs, K TOMY K€ dKPaHUPOBAHHBIA KaOenb SBISICTCS OYCHB
KPUTHYHBIM K KAaueCTBY BBIMOJHEHHUS MOHTa)ka W 3a3€MJICHUS, UMEET OOJbIIYIO
CTOUMOCTE;

- 3aTyXaHUW€ CHUTHaJla — TJIaBHAs NPUYMHA, KOTOpas OrpaHUYMBAET
MaKCHUMAaJIbHYIO IJTUHY KaOes;

- CKOpPOCTb TepeJayu JaHHBIX OTPAaHUYCHA MPOTSIKEHHOCTHIO CErMEHTa CETH M
Kareropuei kabdeJs.

Butas mapa B KkadecTBe cpeabpl TMepeaadyd HCIOJb3YEeTCs BO  BCEX
COBPEMEHHBIX CETEBBIX TEXHOJOTHIX, a TakKe B aHAJIOroBOM U 1HUGPOBOI
tenedoHnn. YHU]UKAIMA TACCUBHBIX DSJEMEHTOB CETH Ha BUTOM Mape crala
OCHOBOHM JUIsl KOHIEMIIMU MOCTPOCHUS CTPYKTYPUPOBAHHBIX KaOENbHBIX CHCTEM,
HE3aBUCUMBIX OT CETEBBIX T€XHOJIOTH. JIF0ObIe ceTn Ha BUTOM Mape OCHOBAHBI Ha
3B€31000pa3HOl  TOTOJOTUM, KOTOpasi TPHU COOTBETCTBYIOIIEM AaKTHBHOM
000pYy1I0BaHUU MOKET CIIY>KUTh OCHOBOM 7151 TF0OO0M JTOTUYECKOM TOMOJIOTHUH.

Kabenu Ha ckpyduenHow, v Butoi nape (TwistedPaircable, TP), B oriwune
OT  KOAKCHAJIbHOTO  Kalens, CHUMMETPUYHBl W  HUCHOJB3YIOTCA  JUIs
nuddepennnanbHoi (0anaHCcHON) epegayu CUTHaA.

[Ipu ckpyuynBaHUU OKa3bIBAETCA, YTO MPOBOJHUKK BCErJa HUIYT MOJ
HEKOTOPBIM YTJIOM JIPYT K JAPYTY, UTO CHMXKAET EMKOCTHYIO U MHJIYKTUBHYIO CBSI3h
Mexay HuMH. KpoMe TOro, 3HauuTeIbHBIM OTPE30K TAKOro KaOesst JJisi BHEIIHUX
noJied  OKa3bIBa€TCd  CUMMETPUYHBIM  (KpPYIJIbIM), UYTO  CHIXKAET  €ro
YYBCTBUTEJIBHOCTh K HaBojakaM (1o aud@epeHnnanibHol MoMexe) W BHEIIHHUE
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W3ITyYCHUsS TIPU TIPOXOXKJIECHUU cUTHaiMa. Uem Menpye miar CKpyTKH, TEM MEHBIIEe
MIEPEKPECTHBIC TIOMEXH, HO U OOJIBIIIE TOTOHHOE 3aTyXaHHUE Ka0es, a TAKKe BPeMs
pacripocTpaHeHusi curHaia. KaOeiab MOXET HMETh pPa3jIMyHOE HCIOJIHEHUE,
OTJIeJIbHBIC Mapbl MOTYT UMETh SKpaH U3 MEIHON MpOBOJIOKM u/uiu Qosbru. B
o0l 5KpaH MOTYT ObITh 3aKJIFOUEHBI U BCE Napbl KaOeJsl.

Butas mapa Moxker OBITh Kak HEIKpPaHHUPOBAHHAS BUTas napa
(UnshieldedTwistedPair, UTP), Tak u 9SKpaHHpOBaHHas BHUTas napa
(ShieldedTwistedPair, STP).

STP- ka0esb U3 BUTBHIX Nap ¢ HHANBHUAYAJIbHOH IKPAHNPOBKOM KAXKI0M
u3 HUX. OCHOBHBIMU MPEUMYIIECTBAMHU SKPAHUPOBAHHOW BUTOM MaphI SBJISIOTCS
3alUTa OT BHEUTHUX JJICKTPOMArHUTHBIX HABOJIOK, MOBBINICHHAS MEXaHHYECKas
OpPOYHOCTh W d(PdeKkTuBHAS 3alMTa OT HECAHKIIMOHUPOBAHHOTO JOCTyINa K
nepegaBaemMoil uHdopmanuu. B Toxe Bpems, HalWyue 3a3eMIISIEMOT0 JKpaHa
YIOPOXKAET KaOellb, JOMOJHUTEIbHBIA 3allUTHBIM CIOM  YCIOXHSET €ro
MPOKIAAKY.

Hna coequaennss kabems STP ¢ cereBoil mraTtoii MOKHO HCIOIL30BaTh
pazbem D. Jlng mnoakiaroueHHs Kabels K YCTPOMCTBY MHOTOCTaHIIMOHHOTO
noctyna (MAU) unu koHLIeHTpaTopy, Ucolib3ytoT pazbem |BMDataConnector.

Ka6enp STP 00b14HO MCHoOiB3y0T B cerax TokenRing, UTP- B ceTsx
Ethernet (10BaseT u100BaseT) u uspenka B cersx TokenRing.

UTP- ka0e/ib U3 HeIKPAHUPOBAHHBIX BUTHIX Map U 0e3 001ero 3kpaHa
BOKpPYr cepaeynuka. K Hemocratkam UTP oTHOCSATCS ~ HM3KHHA YpOBEHB
3aMIUIIIEHHOCTH OT TIOMEX U OOJIBIION YPOBEHb COOCTBEHHBIX M3TYUEHUH, a TAKKE
BO3MOXKHOCTh ~IPOCTOTO  HECAHKIIMOHUPOBAHHOTO TMOAKIIOUYEHHUS K  CETH.
JlocTonHCTBaMH ATOTO KabOess ABISIOTCS  JCNICBU3HA, HEOOIbIIAsh TPYTI0EMKOCTh
B MOHTa&XE, OTCYTCTBHE TIOBBIIICHHBIX TPEOOBaHWUH K BHYTPEHHEMY
3a3eMJISIONIEMY KOHTYPY 31aHUs.

Kareropusi(Category) BuToil mapel oOmpeaenseT YacCTOTHBIM aWamna3oH, B
KOTOpoM ee mnpumeHeHue »d3¢dextuBHO. B HacTosimee Bpems JIeHCTBYIOT
CTaHJApTHBIC ompeacieHus 6 kareropuii kabems (Categoryl...Category5Se).

YacToTHbIe Juana3oHbl MPUMEHUMOCTH KaOelel pas3IMYHbIX KaTeropuii
npuBenensl B Tabumue I1.3.3. Kareropuu omnpenemnsirorest crangaprom EIA/TIA
S586A. B mocnemneit rpade mNPUBOAUTCA KIACCUPUKALMS JIMHUM CBA3H,

oOecreuynBaeMbIX 3TUMH Kabensamu, 1o ctanaapty 1SO 11801 u EN50173.
Tabnuua I1.3.3. YacTtoTHbIe AMana3oHbl Kabenel pa3IudHbIX KaTerOpHii

Kareropus Knacc nuaun [Tonoca wacrot, MI'11 TumnoBoe ceTeBoe NMPUIIOKEHUE
1 A 0.1 AmnasioroBast TenedoHus
2 B 1 I{udposas renedonus, ISDN
3 C 16 10Base-T(Ethernet)
4 — 20 Token Ring 16 Mo6ut/c
5 D 100 100Base-TX(Fast Ethernet)
5e D 125 1000Base-T X(Gigabit Ethernet)
6 El 200 —
7 F1 600 —
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e KalGenp kareropun 1 — 3T0 O0ObIYHBIA TenedOHHBIN Kabenb (mapsl
MPOBOJIOB HE BUTHIE), MO KOTOPOMY MOXKHO TepeAaBaTh TOJIBKO peyb, HO HE
naHHbie. JlaHHBIM TU Kabesst umeeT O0JbIIoi pa3dpoc mapameTpoB (BOJTHOBOIO
COTNPOTHUBJICHHUS, MOJIOCHI TPOIYCKAHMSI, TIEPEKPECTHBIX HABOIOK).

e KalGenp kateropuu 2 — 3To Kabelb U3 BUTHIX Map VIS EpeIaun JaHHBIX B
nosioce 4yactotr A0 1 MI'u. KaGens He TecTupyeTrcsi Ha YPOBEHb NMEPEKPECTHBIX
HaBOJOK. B HacTosIee BpeMsi OH HCIoab3yeTcs oueHb peako. Cranmapt EIA/TIA
568 He paznuyaet kabenu kateropuil 1 u 2.

e KabGenp kareropuum 3 — 3T0 Kabenb aJig Mepeaaud JaHHBIX B IOJIOCE
gacToT 10 16 MI', cocrodmmii U3 BHUTBIX map C JEBATHIO BUTKAMU Ha METP
muHbl.  KabGenb  TecThpyeTcss Ha BCE mapamMeTpbl M HUMEET BOJIHOBOE
conpotuBieHre 100 OM. 3To camblil mpocToil Tun kabesel, peKOMEHI0BaHHBIHI
CTaHJapTOM Ui JOKalbHbIX ceTedl. Ceiiuac oOH uMeer HaubOoJbIIee
pacrnpocTpaHEeHue.

e Kabenp kareropun 4 — 3T0 Kalenb, MEpPEAAONINI JaHHBIE B IOJIOCE
gactor o 20 MI'u. Hcnonb3dyercs penko, Tak Kak HE CIHWIIKOM 3aMETHO
OTJIMYAETCSI OT KaTEropuu 3. CTAaHAAPTOM PEKOMEHJYETCS MEePEeXOJUTh Cpa3y Ha
kabenp kareropun 5. Kabenb kareropum 4 TecTUpyeTcsi Ha BCE MapaMeTpbl U
umeeT BojHoBoe conpoTuBieHre 100 Om. Kabens Obu1 pa3zpaboTan A pabOThI B
cetsix o cranaapry |EEE 802.5.

e Kalenp kaTeropuu 5 — paccUuTaH Ha mepeavdy AaHHBIX B MOJIOCE YaCTOT
10 100 MI'u. CocTOMT U3 BUTHIX Nap, UMEIOLIMX HE MEHee 27 BUTKOB Ha METP
el Kabens TecTHpyeTcs Ha Bce TMapaMeTpbl W HUMEET BOJHOBOE
conporupienne 100 Owm. PekomeHayeTrcsi NPUMEHSTh €ro B COBPEMEHHBIX
BBICOKOCKOPOCTHBIX ceTsx Tuma FastEthernet u TPFDDI. KaGens kareropuu 5
npumepHo Ha 30-50% nopoxe, ueM kabenb KaTeropuu 3.

e KabGenp kareropu 5S¢ pacCUMTaHHBIM Ha TEpeaady JaHHBIX B IOJIOCE
gactoT A0 125 MI'n. Ilo COOTHOLIEHUWIO 1I€HA-Ka4eCTBO B JIAHHOE BpEMsI OH
SIBJISICTCS JTy4YIlIUM BapUAHTOM.

o Kalenp kareropun 6 — TEPCHEKTUBHBIA THUN Kabens HJsl mepenadyu
JAHHBIX B oJjioce 9actoT g0 200 MI11.

e KabGenp kareropum 7 — MNEPCHEKTUBHBIA THUN KaOeds IJs Tepeaadu

JAHHBIX B ITosioce yactoT 10 600 MI'm.
CornacHo cranmapry EIA/TIA 568, monHOe BOJHOBOE CONMPOTHBICHHE HauOOICe
COBEpIICHHBIX Kabemnel kateropuii 4, 5 u Se qopkHO coctapisaTh 100 Om + 15% B
4aCTOTHOM Juara3oHe OT 4acToThl 1 MI'I 10 MakcuManbHOM YacTOThI KaOers.
Jns  cornacoBaHusT UMIEAAHCOB Kalenss W 0O0OpydOoBaHMs B cliydae HX
HECOBITaICHUS TIPUMEHSIOT corjacytomue Tpanchopmartopsr (Balun).

Bropoii BaxHeWmIMM mapamerp, 3aJaBacéMbld  CTaHIAPTOM —  3TO
MaKCHUMaJIbHOE 3aTyXaHWe CHUTrHaja, IIepellaBaeMoro Mo Kalelr Ha pa3HbIX
yacrotax. B Ttabmune I1.3.4 mnpuBeneHnl mpenenbHbIC 3HAYCHHUS BEITHMYUHBI
3aryxaHus juisi kabeneit kareropuit 4, 5, Se mua paccrosauss 1000 ¢gyroB (305
METPOB) IIPU HOPMAJILHOM TemmepaType okpyxatoieit cpenbt 20°C.
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Ta6mma I1.3.4. MakcumaabHOE 3aTyXaHHe B KaOeJIsX.

MaxkcumanbsHOe 3atyxanue, 1b/305m
Yactorta, MI'g
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 5,3 5,7 5,5

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 o4 — 67
125 65 - -

N3 Tabnuipl BUAHO, YTO BEJIMYMHBI 3aTyXaHUsT Ha YacTOTaX, OJMU3KUX K
npeaeibHbIM, JUIsi BCeX KaOelell OueHb 3HA4YUTENbHBI. Jlaxke Ha HEOOJbIINX
PACCTOSIHMSIX CUTHAJl OCHa0IseTcs B JCCATKHM W COTHH pa3, 4YTO TPEIAbSABISACT
BBICOKHE TPpeOOBaHUS K MPUEMHUKAM CUTHAaJA.

Eme oaun cnenuduueckuil mapameTp, OMPEAeIseMblii CTaHJIapTOM — 3TO
BEJIMUYMHA  TIEpeKpecTHOM HaBojaku Ha  OmmxHeM koHue (NEXT -
NearEndCrosstalk). On xapakTepusyeT BIMSHUAE pa3HbIX MPOBOJOB B Kabese Apyr
Ha Apyra. B Tabmuue [1.3.5 npeacraBieHsl 3HAUEHHS TOMYCTUMOM MEPEKPECTHOMN
HABOJIKM Ha OJIFMDKHEM KOHIIE /IS KaOesel karteropuid 4, 5 m 5S¢ Ha pa3IMYHBIX
gacToTax curHaja. EcTecTBeHHO, OoJjiee KadeCTBEHHBIC Kabenum oO0ecTieurBaroT

MCHBIINYHO BCIINYHUHY HepereCTHOﬁ HaBOJKH.
Tabauna I1.3.5. JlonycTuMble ypOBHU NEPEKPECTHBIX HABOJOK
Yacrtora, MI'11

ITepexpecTHas HaBoIKa Ha OJIMDKHEM KOHIlE, 1b

Kareropus Se Kareropus 4 Kareropus 5
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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 - -

Cranmapt onpenenser TakkKe MAaKCUMaJbHO JOMYCTHUMYKO BEIUYUHY
paboyeil eMKOCTH KaXJI0M W3 BUTOM map kaOenei kateropuu 4 u 5, oHa JOJDKHA
coctaBisiTh He Oosiee 17 HD nHa 305 merpoB (1000 ¢yToB), a mis kabens Se
46nd/Mm, ipu yactore curana 1 KI'u u remneparype okpy:xatoieit cpeanst 20°C.

JUIsi mpucOeIMHEHUsT BUTBHIX Map HCIOJNb3YIOTCA pa3beMbl (KOHHEKTOPBI)
tuna RJ-45 (puc.I1.3.1), moxoxue Ha wucmonb3dyembie B Tenedonax RJ-11, HO
HECKOJIbKO Oombliue 1o pazMepy. Pazbembl RJ-45 umeroT BoceMb KOHTAaKTOB
BMecTo uerbipex B ciydae RJ-11. Ilpucoenuusiorcss pasbembl K KaOemo ¢

MOMOIIBIO CHEIUATbHBIX OOXUMHBIX HHCTPYMEHTOB.
IIpu 3TOM 30JI04E€HBIE UTOJIBYATHIE KOHTAKThl pa3beMa

i i MPOKAIBIBAIOT HM3OJAILMI0 KaXKJI0r0 MPOBOAA, BXOMST
i“! '1 ; MEXK]y €ro >KWJIaMH U 00€CIEeYMBAIOT KaUeCTBEHHOE U
[-vI . "‘2'. HAJIEKHOE COCIMHEHNE.

- \f ‘, KabGenu BbImyckaroTCsi €  JOByMS  THIIaMU

BHEIIHUX 000JI0YEK:
- kabenp B mosmBuHIIXIopuaHOU (IIBX, PVC)
000I0uKe JemieBIe W TpeaHa3HA4YeH I PabOThI
kKabenss B CpPaBHUTEIHLHO KOMQOPTHBIX YCIOBHUSIX

Puc I1.3.1. Paznembl
(koHHEKTOPHI) THna RJ-45.

AKCIUTyaTaInH;
- xabenb B TeIOHOBOW 000JIOUKE JOpOKE M MpeIHa3HadeH s 0ojiee KeCTKUX
YCIIOBHUM DKCIUTYaTalH.

Kaben» B TIBX-000s04ke Ha3biBacTCs emie non-plenum, a kabenb B
TedI0HOBO#M 000s0uke — plenum. Tepmun plenum o6o3HaUaeT MPOCTPAHCTBO MO/
(banbpIImoIoM U HaJ TOJABECHBIM MOTOJIKOM, TJIe OYeHb yI00HO pa3MeniaTh Kadenu
cetu. JIJis MPOKIAAKA B 3TUX CKPBITHIX OT TJIa3 MPOCTPAHCTBAX yao0Hee Kabelb B
Te()IOHOBOW 000JI0UKE, KOTOPHI, B YACTHOCTH, TOPUT TOpasno Xyxe, uem [I1BX-
Ka0eJb, ¥ HE BBIJCISICT MPU TOPEHUU TaK MHOTO SI/TOBUTHIX Ta30B.

BreiOpanHass TexHojorms TpoOKiIagku kabens B gome FastEthernet
onpenenser Tpu cpenbl nepenauu: 100Base-T4, 100Base-TX ul00Base-FX, to
Oyner BbiOpan 100Base-TX (mepenaya ujeT mo JABYM BUTBIM IMPOBOAAM CO
ckopocThio 100 Mo6wuTt/c.), T.e. HeakpaHupoBaHHbIi kabenp UTP kareropuu 5.

2T10T BapHAaHT YAOBJICTBOPACT BCCMMU IIapaMCTpaMU B JTaHHOM CJIy4ac:
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- NOJIJEPKUBAET BBICOKOCKOPOCTHYIO TEXHOJIOTHIO;

- MakcuMaibHas JJIMHA Kabess He npesbimaet 100Mm;
- NPOCT B MOHTAXE;

- CaMbl{ JICLIEBbIM BapUaHT.

Kpome Toro, HeskpaHupoBaHHasi BUTas Mapa MPUroJHA sl pabOThl C

cUCTeMaMU TeJe()OHHOMN CBA3H.
Buras mapa.

JlJis mocTpoeHMsl pacnpefeuTeNIbHON CeTH BHYTpHU 3JaHUs, Hampumep,

HCIIOJIB3YCTCA KaOellb BHUTas Imapa

. 0,91 mMm

v W o

(=]

KOPZACIb

mwiactukar (I1BX)

I1.3.3. BOJIOKOHHO-ONITHYECKHUE KADeJIH.

Tuma KIIB-BII Puc. I1.3.2.Ceuenne ka0ens tuna KI1B-BII.
24x2x0,51 1) TokompoBomsimas »uia: MeIHAs IPOBOJIOKA
(puc.I1.3.2). auamerpom 0,51 mm (24 AWG)

2) Wzonsauus: MOAUMATHICH, AUAMETP IMPOBOJHMKA!

[Tapa: 2 ckpy4eHHbBIX BMECTE IPOBOIHHUKA
KomuuectBo nap: 8, 12, 16, 24, 25, 32, 64

3) Ilyuox: 4 BUTBIE Tapbl CKPyUEHHBIE BMECTE
4) WnentudukanroHHas
A BHYTPH Iy4Ka, KaXIbli My4OK HACHTH(PHUIUPYETCS
JICHTOW MHAMBHIyaJILHOTO IBETA

5) 3anojHSAIONMHA  AJIEMEHT:  IUIACTMACCOBBIN

JICHTA  pacIoJIOKCHAa

6) Pun-xopn: apamuaHasi HUTh
7) Baemmnss oOosouka:

HOJII/IBI/IHI/IJ'IXJ'IOpI/II[HIJﬁ

B HacCcToAICC BpEM:A IIPU CTPOUTCIILCTBC ceTeu MMPUMCHACTCA HCCKOJIBKO TUIIOB

OIITHYCCKHUX BOJIOKOH, XApaKTCPUCTHUKH KOTOPBIX

pexomenaanusamu 1 TU-T (ta6:.I1.3.6).
Ta6muna I1.3.6. TUIbsl OITHYECKUX BOJIOKOH.

perinaMeHTUPOBAHBI

Kiacc (Tum) ontuueckux BOJIOKOH

Pexomenmarms ITU-T

MuoromonioBoe 50/125 MKM ¢ rpaJueHTHBIM HpOoQHIeM MOKa3aTess

G.651

MIPETIOMIICHUS

CraHgapTHOE OJHOMOJIOBOE G.652
OIHOMOJIOBOE CO CMEIIIEHHOU Jucnepcueit G.653
OIHOMOIOBOE CO CMEIEHHOM UIMHON BOJIHBI OTCEYKHU G.654
OaHOMOI0BOE C HEHYJIEBOM CMELLIEHHON JucTiepcueit G.655
OnHOMO/IOBOE C HEHYJICBOW JHUCIIEPCUEH Il TIMPOKOIIOJIOCHOM G.656
ONTHYECKOU Iepesadu

OaHOMOIOBOE C YMEHBIICHHBIMH TIOTEPSMH Ha M3THOaX ¢ MaJbIMU G.657

panuycamu

I1.3.3.1. KoHCcTpyKIMH ONITHYECKOT0 KadeJisl.
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IIpu ctpoutensctBe cererr Tuna HFC, FTTX, PON ucnons3yioT onTuueckue

Kabenu, IpOKJIaAbIBaeMble Ha pa3NIUYHbIX yyacTkax (Ta0:mn.11.3.7), nanpumep:

® MarucTpajbHbI{, pacHpeleNUTEIbHbIH, AOOHEHTCKUH M B pa3IMYHbIX
YCIIOBUSIX;

®  HENOCPEACTBEHHO B IPYHT, B KAHAJIIM3ALUH, 110 BO31YyXY WU B 3JaHUSX.

TpeOoBanus, mNpeabsABIsIEMble K KaOea0 Ha KaXIOM U3 3THX OTarloB,
OTJIMYAIOTCS MPUHLIUIIAAIBHO, YTO MPUBOAUT K MHOTOOOPA3UI0 UX KOHCTPYKIIHH.

B nepByro odepenp, OHU ONPENEAIOTCS YCIOBUAMH MPOKIAJIKK Kabens - Oyab
TO B T'PYHT, B KaOEIbHYIO KaHAJIM3alMI0, MOJABECKAa Ha OINOpax, MPOKIagKa BO
BHYTPEHHHMX KaOeJb-KaHallaX U CTOSIKax 3JaHus, a TaK K€ HEOOXOJUMBIM YHCIOM
BOJIOKOH.

[Ipu nmoa3zeMHOM MpoKIaaKe Kabemnsi NPUHIUINAIBHO Ba)KHO UMETh 3aIUTYy OT
I'PBI3YHOB (OOBIYHO — OpOHS M3 CTAIbHOM TOQPUPOBAHHOM JIEHTHI) U MONAJaHUs
Bjaarn  (TOJCTass MOJMATWIEHOBas  000JI0YKa, BIAro3alllUTHBIM  Oapbep,
rusipohoOHOE 3aMOJHEHUE CEpPACUHUKA), a TAKXKE OT PACTATUBAIOLIUX YCHIIUH,
ClIy4aliHbIX MEXaHUYECKUX MOBPEXKACHUHN U Jpyrux GaKkTopoB.

JlJi OABECHBIX ONTUYECKUX Kabesel O4eHb BaXKHBIM SIBJIETCS CTOMKOCTH K
pacTArMBapIUM ycwiInuaM (obecreynBaeTcsi MOJ00OPOM HECYIIETo Tpoca WU
JpYTMMH CUJIOBBIMHU 3JIEMEHTaMH) M TepernagaMm temreparyp (obecrneunBaercs, B
OCHOBHOM, MaTEPHAJIOM U KOHCTPYKIIHEH HApyKHOU 000JIOUKH).

K ocHOBHBIM TpeOOBaHHAM K KaOensM NPOKIIAIbIBAEMbIM BHYTPH MOMEIIEHUH,
OTHOCATCA:
- HEpacnpoCTpPaHEHHE TOpeHUs (MPUMEHSIOTCS HE MOAJIEPKUBAIOLIME TOPEHHE
000JI0YKH);
- THOKOCTB;
- JIETKOCTb;

- 3aIlIATa OT CJIyYalHbIX YIapOB, pACTATMBAHUs, CKDYYMBaHUsl, CAABINBAHHUS.
Tabnuna I1.3.7. TpeboBaHus K BOJTOKOHHO-ONTHYECKUM KaOemsim.

VcaoBus IIPOKIIaAKH OCHOBHBIC KOHCTPYKTI/IBHLIG MCTOAbI
BO3eHCTBYIONTHE (DAKTOPHI 3ALLUTBI
HenocpenctBeHHo B rpyHT | ATaku IPBI3YHOB, | BpoHs, TNpoOJOJbHBIE CHUIIOBBIE
pacTATHBarOIINE YCHITHSL, | DJIEMEHTHI, BJIAr03aIUTHBIN
Clly4aiiHbIe yaapsl, | 6apbep, rUIpOoOOHBIN
MIPOHUKHOBEHUE BJIary, | HAIIOJHUTEITb, KOHCTPYKIIHS
pa3faBIUBAIOIINE  YCWINSA, | CEplIeUHHUKA, Hapy’KHas
CKpYYHUBaHHUE. 000JI0UKa.
B kaGenbHoii ATtaku IPBI3YHOB, | BpoHs, mpoknaaka B 3aIIUTHBIX
KaHAJIN3au| pacTATHBArOIINE yCcHIHs, | TpyOaxX, MpPOAOIBHBIE CHIIOBEIC
MIPOHUKHOBEHUE BJIary, | 3JIEMEHTHI, BJIaro3alUTHBIHN
CKpy4MBaHUE. Oapwep, ruapoGoOHBIN
HATOJIHUTEINb, 000JI0YKa.

[Tonsecka Ha onopax | Pactarusaromue yeunus, | [IpononbHbie CHJIOBBIE
nepenabl TEMIIepaTyp, | JE€MEHTHl U3 apaMUIHBIX HUTEH
IIPOHUKHOBEHUE BJIAry, | WIn CTEKJIOIJIACTUKOBBIX
COJTHEYHasI panuanysi, | IpyTKOB, BJIAr03aIUTHBIHI
BETPOBBIE Harpy3ku, | 6apnep, ruapooOHBIN
o0JjieiIeHeHueE. HaIOJIHUTEb, TPEKUHIO-
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APPO3UOHHO CTOWKasi 000JIOUKA.

KabenpHble BBOABI B oM | M3rubel,  pactsaruBatomue | [IpogonasHbIe CHJIOBBIE
yCUIIHA, MIPOHUKHOBEHHUE | 3JIEMEHTHI, BJIAr03al[UTHBIN
BJIATH, CKpy4MBaHue, | 6apnep, rupoOOHBIN
BO3TOpaHUE. HAIOJHUTEb, Hapy»XHas
obosouka LSZH umu PVS.
BuyTpu nomenienuii M3ruber ¢ HemomyctumbiM | CUIIOBBIC 3JIEMEHTBI -
panuycoM, pacTSITUBAIOIINE| apaMUIHBIE HUTH,
yCHIIUA, CKpY4YUBaHUE, | BIAro3alluTHHIN 6apwep,
BO3rOpaHHUe, cirydaitHble | THIPOGOOHBIN HaIOJHUTEIb,
yaaphl, pasnaBimBaronue | HapyxHas obonouka LSZH wmm
YCUIIHSL. PVS.

B tabnune I1.3.7. ykazansl GpakTopsl, KOTOPbIE BO3ICUCTBYIOT Ha ONTUYECKUE
Ka0eJu, TMPOJIOKCHHBIC B PAa3IMYHBIX YCIOBUSX W KOHCTPYKTHBHBIC METOJIBI
3alUTHl OT HUX, YTO MO3BOJISIET BBIOpaTh KoHCTpykiuio BOK B cooTBeTcTBUM €

TpeOOBaHUSIMU ITPOCKTHBIX pelieHu, cM. Tabi.11.3.8.
Tabnuua I1.3.8.Mapku BOK.

Ne BOK 1151 HenocpeicTBeHHOM NPOKJIAJAKA B TPYHT

1 JITIC OB 2-16

LenTpanbHbiit CHJIOBOU 3JIEMEHT
- TUPJICKTPUIECKUN, OpPOHS U3 CTAbHBIX OIIMHKOBAHHBIX TPOBOJIOK

2 JITH 2 -16 Toxe ¢ B3O H

3 JIIT 2 - 16 Toxe c B30 I’

4 CIIC2-16 HentpanbHblii CUJIOBOM AJIEMEHT
CTaJIbHOM, OPOHSI M3 CTAJIbHBIX OLIMHKOBAHHBIX ITPOBOJIOK

5 CIIH 2 - 16 Toxe c B3O H

6 CIIT2 - 16 Toxe c B3O T

7 TOC 2 -24 B rpynTax Bcex KaTeropuii, KpoMe MoJIBEPKEHHBIX MEP3JIOTHBIM

I[e(prMaI_II/I}IM, IMOJINOTHUIICHOBAS

8 OIIC ot 2 no 144

TpyOuaTelii cepaeyHuKk Kkabens, oOJHOCHOWHAas OpoHA U3
CTaJIbHBIX MTPOBOJIOK, BHEIIHAS MOJIMITUICHOBAst 000JI0UKa

9 OITY ot 2 no 144

TpyOuaTelii cepaeyHuKk Kkabens, oOJHOCHOWHAas OpoHA U3
CTAJIBbHBIX IPOBOJOK YCWJIEHHAs, BHEUIHSS MOJUATHIECHOBAs
o0oJiouKa

10 | ATIC ot 2 no 144

Huanexrpuueckuit [{CD, nmonusrTriienoBast o06onouka, OpoHs U3
ropUpPOBaHHOW CTAJIBHOW JICHTBI, BHEIIHSS TOJIMATHICHOBAS
000J10UKa

11 | AITY ot 2 no 144

JvanekTpudeckuit HCH, MOJIMATUIICHOBAS 000J104Ka,
OJIHOCJIOMHAsI yCUJICHHAsi OpOHSI U3 CTaJIbHBIX MPOBOJIOK, BHEIIHSS
MTOJIMATUIICHOBAST 000JI0YKa

12 | M2 ot 2 no 144

Huonextpuueckut  LCD, MOJIMATUIICHOBAS 000J10uKa,
NBYXCIIOWHass  OpOHST W3  CTAJIBHBIX  IPOBOJIOK,  BHEMIHSS
MOJIMATUIICHOBAsI 000JI0UKa

Mapka JI1O, AI1JI B kaGebHYI0 KAHAJTH3ALMIO

13 JII ot 2 -16 JuonekTpudeckui,.  crajgbHas rodpupoBaHHas JIEHTA C
MOJIMMCPHBIM IMOKPBITUCM
14 JITIO ot 2 -16 Juanexrpuaeckuit [{CO, nonmatriaeHoBas 000109Ka

15 | JITO ot 2 -144

TOXKE

16 | 1OJI ot 2 -216

B kabenpHON KaHamM3amuu,010Kax, TpyOax(BKIOUas METO.
THEBMOMPOKJIAJIKU)IPH  OMACHOCTH TOBPEKJICHHS TpbizyHaMu.llo
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MocTaM u dctakajgam. ['oppupoBaHHast OpoHsL.

17 JAO ot 2-216 B kabenbHOl kaHanu3anuu, Oj0Kax, TpyOax (BKIOYas METOJ

MTHEeBMOTIPOKIaAKu). ['odpupoBanHas OpoHs
IHoasecnoit BOK tuna 8-xku

18 | OII[ ot 2 no 64 Kabemn comepxar (IICD) u3 crexnomnactuka, Bokpyr LICO
CKpPYYEHbl ONTHYECKHE MOJAYJM C BOJOKHaMH M Kopaenn. B
KauecTBe MepuepuitHOro CHJIOBOTO 3JIEMEHTa HCHOJIb30BaH
CTEKJIOIUIACTUKOBBIN IPYTOK.

19 OIIB o12-24 Jns moaBecku Ha omopax JMHUM CBSI3M, KOHTAaKTHOM CETH
JKEJIE3HBIX JIOPOT, IMHHUN dJIeKTponepeaay.

20 | OKTc ot 2 510 48 Hecyumi 351eMeHT - CTaJIbHOU TPOC.

21 | AIIB ot 2 no 16 Boinecennviii  cunosou  anemenm: oudnexkmpuveckuul  (JATTA)
cmanvnou (JAI1B)

Camonecymue BOK
22 | OKA-M6II-16A- Kabens ontuyeckuit camonecymuii 16 Boaokon ogaomon 4xH,
4,0(c) DJIEKTPONPOBOJL
23 | OKA-M6II-16A- KaGenp ontuyeckuii camonecymuii 16 BoaokoH oxnomon 6xH,
6,0(c) DJIEKTPONPOBOJL

24 | OKK ot 2 no 144 JvpnekTpudecknii CaMOHECYIM C CHJIOBBIM 3JIEMEHTOM U
OpoHell U3 BHICOKOMOAYJIbHBIX apaMUIHBIX HUTeH. CapaHckKaOelb-
Ornruka.

25 | AIlIMor2 no 16 JI1s IOIBECKU Ha OIIOpax JIMHUM 3JIEKTpOIepeaadyu, KOHTAKTHOU
CETH KeJIE3HBIX JIOPOT, BO3IYIIHBIX JIUHHUHA CBS3H. 110616 U3 Hecywux
CUNIOBBIX DIEMEHMO8 U3 Oud-1eKmpudeckux cmepascreti. Onmen

26 | AIIT oT 2 mo 16 JI1st moIBECKM Ha ONOpax JIMHUH JJIEKTpOIepeaadyn, KOHTAKTHON
CETH XEeJIe3HBIX J0POT, BO3AYIIHBIX JIUHUHN CBS3U. [106U6 U3 cunoewix
91eMEHMO8 U3 8blCOKOMO-0YIbHbIX npsdeti. OnmeH

27 | II3B_O (CHUII_O) OpHoBpeMeHHass  mepefada  AJIEKTPUYECKOM  DHEPrUH U

ONTUYECKUX CUTHAJIOB CBSA3H. MOHTUpPYETCS METOJIOM MOJIBECKH Ha
JIDII nanpsxenuem 10 kB.

Ha

TEPPUTOPHUHU
BOJIOKOHHO-ONITUYECKUX Kaleaell CBs3u.
3aBUCUMOCTH OT TMPUMEHEHHUS MOTYT 3HAYUTENIbHO OTJIUYaThCsl.

Poccun  pacnonaraercsi  HECKOJBKO — ITPOM3BO/JICTB
BosiokoHHO-ONITHUECKHE Kabenu B
Enunoro

KJ1accu(UKaTOpa ONTUICCKUX KaOeaeH HEeT U KaKIbIi TPOU3BOJIUTEIb UCIIOIb3YET
COOCTBEHHYIO MapKUpOBKY kaOeneil. B tabmume [1.3.9 mpuBeneHo cooTBeTcTBUE

OCHOBHBIX THUITOB ONTHYECKUX KaOelel y pa3IudHbIX MPOU3BOIUTEIICH.
Ta6:m1.11.3.9. IlpousBoaurenu BOK.

[TpowsBogutens | Ins mpoknanku | C  Oponeir wu3 | C  Oponeit | [Togsecusie | C
B Tpy0ax ¥ | TOppUpOBAaHHON | M3 KPYIJIBIX | CAMOHECYII | YCHJIECHHO
KOJUIEKTOpax CTaJIbHOM JIEHTHI | CTAJIbHBIX ue it 6poHneit
IIPOBOJIOK
EBpokabens - | | OT/, OTM, | OKJ, OKM, | OI'/J], OI'M, | OIL, OCH | OI'H,
OTILL, OTIM OKII org Oorm
Mockabenb- OKKTM,OKKT | OKCTM,OKCT | OM3KI'M | OKCHM OM3KI'M
Dy KHUKYypa [, OKKTII" I
OKC-01 A110, JAO AT OIIC, OAC, | AIIM, JIIT | OA2,
AIIC, JAC JAY,
A2,
JIA2
OPC- AL, CII, Alla, | ABII JKII-03 JAC, AT JKII-07,
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CeszpcTpoii -1 | Clla JIKII-20

CamapckasOnr | OKJI OKJICT OKIJIK OKJDK -

nyeckas

KaGenpHas

Komnanus

Capanckkabensr | OKI OKIJI OKb OKK -

-OnTHka

CeBkabenb- ATIO JTUT ATIC AT A1y ,

OIITHK JA2

TpaHcBOK OKMT OK3 OKb OKMC OKby

Onektponposoj | OK OKC OKb OKA -

Onukc-kadens | AI1O JIULCIUI AIIC AIIT AITY,

JIA2

I1.3.3.2. MapkooOpa3oBaHue ONTHYECKHUX KalejeH - MTO3BOJIUT

MPaBUJIBHO BHIOPATh KOHCTPYKILIMIO U MTapaMeTpbl ONTHYECKOTO Kades.
B cBs3u ¢ nepepaboTkoi TexHudeckux ycioBuid B «CeBkabenb OnTuke»
IPUHAT HOBBINA CITOCOO MAapKUPOBAHUS ONTHUECKUX Kabeseu:

Ipumep:
CKO_AIIC 020A/004H 06 A08x2/04x1/H04x1 32 15 ........
1 2 3 4 5 6 | 7 8

I'pynnbl cHMBOJIOB B MAPKUPOBKE:

1. Ko pazpaboturika wiu usrorosutens (scerna CKO);

2. Tum kabens;

3. KonnuecTBo u THn BojiokoH B kabene (ot 2 go 288 BosokoH; tumsl E, A, H, C,
D, MA, MB, MD);

4. KonuuecTBo 31eMeHTOB cepaeunuka (ot 01 go 18);

5. Pacrnipenenenue BOJIOKOH B MOAYJISAX U ITy4YKax;

6. O003HaUYeHUE U KOJUYECTBO AJIEKTPUUECKUX M1 B Kabene (ot D1 mo I8);

7. InuTensHO NOMyCTHUMAs pacTsIruBarolias Harpy3ka kaoens B kH;

8. Ucnonunenue xadens (HI, LS, HF, FR, JI).

THUbI BOJIOKOH:

E — o1HOMO10BOE C HECMEIIICHHOU TUCTIepCUel («CTaHIapTHOEY)

A — OJHOMOJOBOE C YMEHBIIECHHBIMH MOTEPSMH B JUAINa30HE IJWH BOJIH 1383—
1480 HM IMKa IOTJIOIICHHUS

ruapokcuibHbIX Tpynm (OH).

H — ogHOMO10BOE CO CMENIEHHOW HEHYJIEBOW NUCIIEPCHEN

C — 01THOMOJI0BOE C OTPHULATEIBHON CMELIEHHON HEHYJIEBOI IHUCIIepcuei

D — onHOMOJI0BOE CO CMEIICHHON HEHYJIEBOW NUCHEPCHEl U ¢ HOPMUPOBAHHOU
XPOMaTHYECKON JUCIIEPCHEN

B IMana3oHe JUIuH BOJIH 14601625 HM

MA — MHOTOMOJI0BOETPaAUEHTHOE C AUAMETPOM CEpAIIEBUHBI 50 MKM

MB — MHOroMOAOBOETPAaAUEHTHOE C JUAMETPOM CEPALEBHUHBI 62,5 MKM

MD — MHOroMo10BOEIrpaJue€HTHOE C TuaMeTpoM cepaieBunbl 100 MM

Buabl ncnosiHeHust kabeJst:

HI" — He pacnipocTpaHsoniee TOPEHNUE;
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LS — ¢ HU3KUM JBIMO__ Y Ta30BBIJCIICHUEM;

HF — ¢ mnoHwkeHHOW KOPpPO3MOHHOM AaKTUBHOCTBIO NPOAYKTOB JbIMO U
ra30BbIJICIICHHUS;

FR — oruecroiikoe;

J1 — nyrocToiikoe (CTOMKHE K MEIJIEHHOM 3JIEKTPOKOPPO3UH).

I1.3.4. MarucrpaJjbHblie pa3BerBureau TV curnanos cepun OMT
(«Omap») u PMT («CnuHakep»)

Hcnonb3yrores 1y HOCTPOEHUS MAaruCTPaIbHOU
CeTM OT ONTHYECKOro mpeoOpas3oBareis 0
pacnpenenurenpHoro yina (puc.I1.3.3.). ITo3Bossror
MOCTPOUTh MArUCTPAIBHYIO CEeTh C TpeOyeMbIM
pacnpeieIEHUEM 0 YPOBHSAM CUTHAJIOB HA JOMOBBIX
yemnutensx. Ta6a.11.3.10. — onHooTBOAHBIE O€3 TOKA
tpan3uta, Ta6mn.I1.3.11. — OIHOOTBOJHBIE C TOKOM
TpaH3uTa Ha npoxoa, Ta6n.I1.3.12. — ofHOOTBOIHEIE
C TOKOM TpaH3UTa Ha MIPOXOJ1 U OTBO/I.

Puc.I1.3.3. BHemnuit Bua pa3BeTBUTENS
Ta6muna I1.3.10. OnHOOTBOIHBIE HATIPABICHHBIE OTBETBUTEIH 0€3 TOKA TPAH3UTA.

Tun OMT-108 OMT-110 OMT-113 OMT-115 OMT-120
OTBETBHUTEJIA
YacToTHBII 5- |50-862| 5-50 | 50- 5-50 | 50- 5-50 | 50- 5-50 | 50-
JIMaIasoH, 50 862 862 862 862
MI'g

A 1ep, b <8 <10 <13 <15 <20

A, ab |20 <22|<14 | 18 1,2 1,6 1,2 15 1,2 1,4
Hepasnomep
HocTh AUX,
nb: + 0t < %< +| < +| < +| < +| < 1| < +| < +
BXOI-BBIXOH | ,2 0,4 0,2 0,4 0,2 0,4 0,2 0,4 0,2 0,4
BXOJI-OTBOJ, <t <£0, | < +| < +| < +| < +| < +| < +| < +| < +

0,2 4 0,2 0,4 0,2 0,4 0,2 0,4 0,2 0,4

Ta6muma I1.3.11.01H00TBOTHBIE HATIPABJICHHBIE OTBETBUTEIN C TOKOM TPAH3HUTA HA MPOXO/I.

Tun | OMT-108I1 | OMT-110 11 OMT-113 OMT-115 OMT-120
1 I 1

Huamnasown, | 5-50 | 50-862| 5-50 | 50-862 | 5-50 50-862 | 5-50 50-862 | 5-50 50-862
MI'1t

Anep, <8 <10 <13 <15 <20
b

Aupp, 20 |<3,0 |<1,5| 2,2 <12 |<20 1,2 <20 |<1,2 <20
b




Hepas. AU

X nb:

BXO/I- +02|+0,75 | <+ | < +/£0,2 +0,6 | £02 | £0,6 | £0,2 | £0,6
BBIXOJI + +0,4 [0,2 |0,75 +0,2 +0,4 | £02 | £04 |+£0,2 |+04
BXOJ- 0,2 +0,2|+£0,75

OTBOJ

Tabmuua I1.3.12. OnHOOTBOIHBIC HATIPABIICHHBIE OTBETBUTEIH C TOKOM TPAH3MUTA HA IPOXO U
OTBO/I.

Tun OMT-108 I12 | OMT-110 OMT-113112 | OMT-115112 OMT-120 112
112
Jnamna3oH, 5-50 | 50-862| 5- | 50-862| 5-50 | 50-862 | 5-50 | 50-862 5- | 50-862
MI'g 50 50
Auep, A <8 <10 <13 <15 <20
App, 1b <26 <30 [<25]| < <2,0 (<25 <2,0(<25 <2.,0(<22
2,8
Hepas.AUX,
nb: <02(<0,75/<0,2 | < < <0,75 | < < 0,75 < < 0,75
BxoA-BeIxox |[<0,2(<0,6 |<0,2/0,75 |02 < 0,5 0,2 < 0,6 0,2 < 0,6
BXOJI-OTBO/JI < < < <
0,75 0,2 0,2 0,2

I1.3.5. Abonentckue pazgersuresun TV curnajnos cepuit OAT u PAT.

JIrobGas momoBasi pacrpeaenuTeIbHas CeTh HA KOHEYHOM YYacTKE HCIOJb3YyeT
a0OHEHTCKHE Pa3BETBUTEIM TEICBU3MOHHBIX CUTHAJIOB.

Komnanust  “Cmanoapm  Tenekom” paszpaborana MIMPOKYID TramMmy
aboHeHTCKkuX pasBerBuTeser (1abdn.Il.2.13). Jlng mnpuMeHeHUs B JIOMOBBIX
KCKTII. DTo HanpaBiieHHbIE OTBETBUTENH Ha 1, 2, 4 1 6 aOOHEHTCKUX OTBOJOB, a
Takke CIuMTTephl Ha 2, 3, 4 u 6 HampaBnenuil. Bce pasBerButenu oOnagaroT
BBHICOKUMHU TEXHUYECKHUMH TapaMeTpaMu U YJOBJICTBOPAIOT TPEOOBAHHIM
CENELEC EN 50083-1, -2, -4 (xmaccel A, B). Bce pa3sBeTBUTEIM HMEIOT
rajgbBaHUYECKYIO Pa3BA3KY MO MOCTOSTHHOMY TOKY.

Hanpasiiennsie  orBerButenucepun  OAT  (cemeicmso  “Medyza”) nu
cruutrepbl cepun PAT (cemeticmeo “Axmunus’) (puc.Il.3.4., ta6m.I1.3.13. )
XapaKTEPU3YIOTCS CIEAYIOIMMUA OCOOEHHOCTSIMHU:

i i IR

Ha 2 nanpasnenuss Ha 6 HanpaBneHuit
Puc.I1.3.4. Cnnutrepsl cepuu PIT.

® pACIHIMPEHHBIN YacTOTHBIN nuana3oH (5-1000 MI'1r), uto mo3BoiseT B
JajdbHEUIleM TMPEeJOCTaBUTh AaOOHEHTaM PACIHIMPEHHBIM CIEKTP YCIyr
(Hanpumep, penuTepbl MOOWJIbHON TenepoHHOU cBsizu cranpapra GSM B
nuarnazone 890-920 MI't u mudpoByto cBs3b B quamnazone 960 + 15 MI'n);
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® BEIUKOJICTIHbICE TEXHUYECKUE XAPAKTEPUCTUKU B PaACIIMPECHHOM
nuana3zone 5-1000 MI'u. B ucnons3yemMoM B HACTOSILIEE BPEMSI JUAMA30HE
5-862 MI'11 GOJIBIIMHCTBO MAPAMETPOB €I1IE BHIIIE;
® MaJbli TEXHOJOTMYECKUU pa30poc TMapaMeTpoB TMpU CEPUIHOM

HaunmenoBanme 3HavyeHne mapaMerpa
napamerpa P/IT-204 PJIT-306 P/IT-408 P/IT-610
o Te o n B M n o8 5
QE %-‘fﬂ: ‘7:‘.‘.%' P —
' am AT T U
KonuuectBo 2 3 4 6
HaIpaBJICHUN
Anpox; I[B:
5-50 MI' <3.,8 <5,5 <70 <8,8
50 — 1000 MI'n <4,2 <6,6 <8,2 <10,5
Pa3Bsizka Mmexy >28(32 ... 35 Tumn.)
BBIBOJIAMH, 11b:

BocnpousBojacTBe. Tak, Hanpumep, B aomnyck + 0,5 dB (5-50 MI') wim +
1,0 dB (50-1000 MI'r) ykiaapIBarOTCs KAk BCE TEXHOJIOTUYESCKHE Pa30pOCHI,
TaK ¥ cOOCTBEHHAs HepaBHOMEpHOCTh AUX;

® BBICOKHI KOX((HUIIMEHT HampaBiICHHOCTH (MapaMeTp BaXXEH IIpH
OO0JIBIIIOM YHCJIe TPAHCIMPYEMbIX KaHAIOB) ¥ IMOBBIIICHHAS Pa3BsI3Ka MEXKITY
a0OHEHTCKUMU OTBOJIAMH (3alIUTa OT Mapa3HuTHONPOCAYMBAEMON MOIITHOCTH
TeTepOJMHA COCETHET0 TEJICBH30pa M MOIIHOTO BO3JCHUCTBHUS KaOEIHHOTO
MOJIEeMa B UHTCPAKTUBHBIX CETSIX).

® OTJIUYHBIA KO3(Q(PHUIIMEHT BO3BPATHBIX MOTEPh B MOJHOM JHANa30HE
YaCcTOT, YTO FApaHTHPYET UCKIIOYCHUE MOBTOPOB M300paKCHUI HaA dKpaHax
TEJIEBU30POB M KAYECTBEHHYIO TPAHCIIUIO HUGPOBBIX CUTHAIOB JIOOBIX
dbopmaros (TpeboBanus crannapra DOCSIS).

Ta6nuua I1.3.13. ITapameTpsl aOOHEHTCKUX pa3BETBUTENEH, CILTUTTEPOB.
Marnbie moTepu Ha IMPOXOJ (IKOHOMUSI SHEPrEeTUUYECKUX PECYpCOB), Majas

HCPAaBHOMCPHOCTD AUYX mno Bcem HaIIPaBJICHUAM,

BBICOKUU

KoxhpuLreHT

panuoskpanHou 3anuthl (=100 dB), mambeie rabaputhl, ya00CTBO MOHTaXa,
HaJU4Yue KJIEMMBI 3a3eMJICHUS M IIUPOKUI uamna3oH padounx temmeparyp (-30 ...

[}
+60 C) 1 HU3Kas CTOMMOCTb BBITOJHO OTJIMYAIOT pa3BeTBUTENU cepuil “‘Medysza’

u “Axmunusa’ OT CBOUX aHAJIOTOB.

b

HaunmenoBanu | {nanason 3HauyeHne mapamerpa

e mapaMerpa 4acToT
OAT- | OAT- | OAT- OAT- OAT-120
108 110 112 116

[Tepexomnoe 5-50 MI'g 7,5 7.5 10. 12.2 | 15.9 20.4
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ociabienue, 1b 6
50-1000 MI'n 7,7 1.7 10. 121 | 16.5 20.0
5
3aTyxaHue Ha 5-50 <2.5 <14 <1.2 <0.7 | <0.6
npoxo, a1b MI'n
50-1000 MI'ny | <2.8 <1.7 <1.6 <0.8 <0.8

Tabnuna I1.3.14. OtBerButenu cepuu OAT (5-1000 MI')

I1.3.6. AkTBHOE 000opyaoBanue 1 HFC

I1.3.6.1. MarucrpajbHble yCHJINTEJIN.

CoBpeMmeHHble MaructpaibHble ycwmutenun cepun WHO-x29 (puc.I1.3.5)
pa3paboranbl Uil ceteil kabenpHOro TB, B KOTOpBIX HCIONIB3yeTCs Mepenaya
JAHHBIX B KaHaje oOpatHod cBs3u. Ycunurenu Ttuna WHO-829 wumeror
BCTPOSHHYIO TUIABHYIO PETYJIHPOBKY M HECKOJIBKO CMEHHBIX MOJIyJeH, a B
ycunutene WHO- 929 mnacTpoiika mapamMeTpoB MPOU3BOJUTCS C IOMOIIBIO
crangapTHeIX BcTaBoK JXP u cmennbix moayneir EQI, EQP/EQA, SIO, TAU, FPA
OIpE/IETICHHBIX HOMUHAJIOB.

WHO-829, -929
Bricokuit ypoBeHb BbIxoqHOTO curHana 129 n1bMkB u

ycunenue 39 nb

IIpocToii B HACTPOWKE € MOMOLIBIO TIIIaBHOU
PEryJISIMU WY CTAaHAAPTHBIX BCTaBOK JXP
AxTuHbIN win maccuBHbIii KOC — cMeHHBIN MOYJITH

TpexypoBHeBas 3alIMTa OT MEPEHANPSHKEHUS U
KOPOTKOT'O 3aMbIKAHUS.
YpoBeHb noTpediisieMoit MoiHocTH - 13,5 Bartr.

Puc.I1.3.5. MaructpanbHbIii

HeOonpmux pa3mMepoB JIUTOH KOPIIYC.

YCUIUTECIb AJIsI KOAKCUAJIbHOI'O

y4acTKa CeTH

I1.3.6.2./loMOBBI€E YCUITUTEJIH.

Yeumurenu cepun WMX-X22A (puc.I1.3.6) pazpaboranbl ajis ornepaTopoB
KaOeNbHBIX CeTei, KOTOophle 0cob0e BHUMaHHE OOpallaloT Ha KayecTBO
NEPENAONIEr0 BIEpE] KaHalla, HPOCTOTY OOCIYKMBaHUS U 3KOHOMHYHOCTh
uHBeCTULMH B UeiaoM. Bcerpoennwiii ycunurens KOC paer BO3MOKHOCTh
yBennueHus ypoBHs curasia BKOC yxe Ha 3Tane JOMOBOM CETH.

B ycmimnremsixWMX-x22A nis perynnpoBku napamerpoB RF ncnonb3yercs
JUCKPETHAs PEryJIMPOBKA C IIOMOLIBIO BCTaBOK JXP Wiy I1aBHas peryjaupoBKa.
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WMX-922A

Bricokuit BerxogHou ypoBeHb 122 nbmkB
[Ipocras koHpUTYpaHst

BerpoenHsIii akTHBHBIN KaHall 0OpaTHOMW CBSI3U
3amura oT nepeHanpsLKeHU 10 JIMHUH.
MecTHOE WM AUCTAaHIIMOHHOE TUTAHNUE.

Kommnaxrabli, nutoit AL xopmyc.

Puc.I1.3.6. lomoBO# ycuauTEb

I1.3.7. DneMeHTHI ONITHYECKON YACTH CETH.
I1.3.7.1. Pa3BeTBUTEHU — CILIUTTEPHI.
CmiaBHoro tuma. TakWe  KOHCTPYKIIWH,
oOpasyroriue J1Ba KoHyca (IIpy BBOJIE U BBIBOJE),
MOJIYYMJIA Ha3BaHHWE CIUIABHBIX OWKOHHYECKHX
pa3BeTBHUTECH (FusedBiconicTaper, FBT)
pucIl.3.7. B mux wucmoms3dyercss 3GGEKT  pycI1.3.7. Crmrreps! CIUIaBHOIO THITA.
TYHHEJTMPOBAHUS NepeTeKaHUs JacTH
ONTUYECKOW MOIIHOCTH U3 OJTHOTO CBETOBOJIA
B JIpyroil uepe3 OOKOBYHO MOBEPXHOCTh MPHU HMX IJIOTHOM COMPUKOCHOBEHUHU Ha
HEKOTOPOM «ydacTKe B3auMocBs3n» (couplinglength).

DTa TEXHOJIOTHS W TIOHBIHE SIBJISETCS MOMYJAPHOM, TaK KakKk pPa3BETBUTEIH
MOJ0OHOTO THUTIA TO3BOJISIOT JCIUTh MOIIHOCTH OCHOBHOTO CHUTHajla B HYXKHOUN
nponopuun, 0,2, 0,5, 0,8 u T.n1. OgHAKO OHM HMEIOT OJIUH CYIIECTBEHHBIN
HEJI0OCTaTOK — MOTYT pab0TaTh TOJIHKO HA OJHOMU JIJTMHE BOJIHBI, T.€. OJJTHOOKOHHBIE,
MaKCHUMYM JIBYXOKOHHBIE.

TexHnuyecKue XapaKTePUCTUKHU CIVIABHBIX Pa3BeTBUTEJICI.

CpaBHHTENBHAS Ta0IHIIA MAKCUMATBLHBIX 3HAYCHUI BHOCUMBIX TMIOTEPh B
3aBUCUMOCTH OT KO3 (DHUIIMECHTA JIeTICHUS (CHMMETPHYHOE pa3/ie/ICHUe CUTHAIIA)

Ha juyinHe BotHbI 1310 HM npuBenena B tadm. 11.3.14 u I1.3.15.
Ta6nuua I1.3.14. BHocHMBIe OTEpHU CIIABHBIXCITUTTEPOB.

yHACTOR
HIZUMOCHIIN SO/

X I xX 2xX OtknoneHue
Bnocumeie notepu Brocumsie notepu pacmpeeneHus, %
(1b) (1b)
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

Tabnuna I1.3.15. MakcuManbHble 3HaY€HUS] BHOCUMBIX [TOTEPh B 3aBUCHMOCTH OT COOTHOIIEHHUS
nenedus Ha quuae BoaHbl 1310 aMm.
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CooTHO1IEHNE MakcumanbHble BHOCUMBIE IoTepH, 1b
neneHus, %
OJIHOOKOHHBIM JIBY XOKOHHBIN

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 4.7/12.7
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

IlnanapHbie pa3BeTBUTEIH.

bonee coBeplieHHON Pa3HOBUIHOCTBIO PA3BETBUTEIIEH SBJISETCS — IUIAHAPHBIC
ontuueckue pgenurenu — puc.l.3.8, (PLC (planarlightwavecircuit). Taxue
YCTPOMCTBA M3TOTABIMBAIOTCS METOJaMU MHTErpaibHOM onTuku. Ha kxpemHueBoi

Puc. I1.3.8. [InanapHbie
CIUTUTTEPhI

IIOJJIOKKEC XMMHWYCCKH OCAXKIAIOTCsA

1) Ocaxaenve cnoés  [IOOYEPEAHO CJIIOM C MaTepHaIaMu

CEpIIIIEBHHBI M OOOJOUYKH, TOCIIE
9ero 4epe3 MackKy BBITPABIIMBACTCS

IIJIaHAPHBIN BOJIHOBOJI

2) Hanecenne Mackt  HeoOXOIMMOM KOH(HUTypanuu,
KOTOPBII  TaKkKe  MOKPHIBACTCS
MaTepruaioM OTpaKaArOLIEN
o0oJouka.

9) TReencims Tak opmupyercs IIaHAPHKIIA
BOJIHOBO/I C PaBHOMEPHBIM
pa3BeTBICHUEM OIITUYECKOM

4) MoTosas cxema MomtHoct  1:2.  VYcTpoiictBa ¢

OOJIBIIMM KOJIMYECTBOM BBIXOJHBIX

NOPTOB dbopmupyrorcs
MOCJICTIOBATEIHHBIM KACKaIUPOBAHUEM JIETUTEIICH
1:2. B pesynapraTe oOpa3syercs MNPaKTHUECKH
OnTHYECKast MHUKpPOCXEMa, K KOTOpOH
MIPUCOCTINHSIOTCS BXOJIHBIC ¥ BBIXO/IHBIC BOJIOKHA.
B Takux KOHCTpYKIHMSX Jierde JOOUThCS
TOYHOCTH  JEJCHHWS  MOIIMHOCTH, a  HUX
CHEKTpabHbIE XaPAaKTEPUCTUKU MPAKTUUYECKU HE
M3MEHSIOTCA B IIMPOKOM juanazo”e 1260+1680
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HM. OJHako wu3-3a KpPyroBod HecMMMeTpuyHOCTH KaHaia PLC pocraTtouHo
YyBCTBUTENBHBI K MOJSIPU3ALMKU HU3JIyYEHHUsI, & OTPAXKEHU B MECTAaX COCIMHEHUS
IUTAHAPHBIX M BOJIOKOHHBIX CBETOBOJOB MOIYT OBITh BBIIIE, YEM B CBapHBIX
KOHCTpYKIMsAX. Tem He meHee, PLC onrtudeckue AeNUTENN XapaKTEPHU3YIOTCA
HIMPOKOM TOJIOCOM pabouero auana3oHa, CTaOMJIbHBIMU NapameTpaMmH, BBICOKON
Hage)KHOCThIO (Ta0:1.11.3.16), a B Tabn. I1.3.17 cpaBHuTEIbHAs XapaKTEPHUCTHKA

CIUIaBHBIX U INIAHAPHBIX CINIUTTCPOB.
Tabnuua I1.3.16. TexHuueckue XapakTepUCTHKH IJIAHAPHOT'O Pa3BETBUTEIIS.

Jenurens 1x8 | 1x16 | 2x16 | 1x32 | 2x32
PaGouue nnuHBI BOJIH 1260-1650
(M)
Bnocumoe 10.8 14 14.9 17 18.6
ocyiabnenue(nb)
Ooparubie orepu (1b) 50/55
Hampasnennocts (nb) 55
PDL (ub) 0.3
Tun BonokHa SMF-28e(G652D)
[Totepu B 3aBUCUMOCTH OT 0.2 0.3
JUTMHEI BOJTHBI HE Ooee (1b)
TemmnepaTtypHas 0.3 0.4
HECTaOMIBHOCTh B
nuamna3one -40 ~ +85 ° C ue
6onee (1b)
Pa6ouas remneparypa (° C) -40 ++85
Tabauna I1.3.17. CpaBHeHHE CIUIABHBIX U IUIAHAPHBIX ONTUYECKUX Pa3BETBUTENEH
XapakrepucTuka OnrTuyeckue pa3BeTBUTEH
CuiaBHble IL1anapueie
TexHomorust U3rOTOBJIEHUsI | OoJiee mpocTast OoJiee cioXHas
["abapuTHbIC pa3mMepsl OoJpliie, TpU  OOJBIIOM | HEOOJBIINE
KOJIMYECTBE TIOPTOB
Croumoctb HU3Kas npuemiemas, npu
JIOCTaTOYHO 00IbIIOM
KOJM4ecTBE OpTOB (>1:8)
MexaHn4eckas IPOYHOCTh | XOpoIas YJIOBJICTBOPUTEIIbHAS
3aBUCHUMOCTh  TOTEPh  OT | CYIIECTBEHHAS HECYIIIECTBEHHAas B  JIMaNa3oHe
JUIMHEI BOJIHEI 1300-1600 gMm.
[MonsipuzanmonHo- MaJibie YJIOBJICTBOPUTEIILHBIC
3aBUCHMBbIC
OTEepH
TouHOCTB peayii3anyu | yMEHBIIIAeTCs C | IOCTATOYHO BBICOKAs
Kod(uIeHTa IeTeHUS KOJIMYECTBOM
IOPTOB
[Totepu Ha oTpaxkeHHE yAOBJIETBOPUTEIbHBIC MaJbie
3aBUCHMOCTH BHOCHMBIX | MaJiast YJIOBJICTBOPUTEITbHAS
noTephb
OT TEMTIEPATYPHI

BapHaHTLI KOHCTPYKTUBHOI'O U3TOTOBJICHMUI.
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be3kopnycHoe wucCHOJIHeHHe, C BbIBOAAMH BOJOKHA auameTpoMm 250 MKwM.
Pazmepsl kopriyca 3aBUCAT OT KOJHWYECTBA BBIBOJOB. IIpegHasHaueHsl i

= YCTaHOBKHU B COEMHUTEIBHBIX Kaccerax
5 «= (puc.I1.3.9).

S = o [Ipy KOpHMYCHOM HMCHOJHEHUH JICJIUTENS €ro

N MTOMEIIAI0T B OTZIEJIbHBIN MIPOYHBIN

METaJUIOIUIACTUKOBBIN KOpIyc, 3amuiatomuii OP

Puc.T1.3.9. BeskopriycHoe oT MEXaHUYECKUX, KJIINMaTUYECKHUX U

— XUMHUYECKUX BO3JICUCTBUI (puc.I1.3.10).

BriBonbl BosiokHa opranusyrorcs uepes 0,9mm, 2
MM WiId 3 MM ONTHYECKHi Kabenb. B Kopmycax ecThb CKBO3HBIE OTBEPCTHS
JUaMETPOM 23 MM JJIsl KPEIUICHHS K IJIOCKOW MOBEPXHOCTH.

MHOroBbIBOAHBLIH onTuyecku aeaureanr 1U pgas moHTtaxka B 19”
TEIEKOMMYHUKAIIMOHHYIO cTOMKY (puc.I1.3.11). Bxoabl 1 BBIXOJIbI pacnoyiararoTcs
Ha MepeHEH MaHeIu U MOJKIIOUeHUE MPOU3BOAUTCS ONTUYECKUMU NAaTYKOPAaMHU.
Bo3MoxHa KOMMyTalKs BETBEU CETH.

Puc.I1.3.10. KopnycHoe ucrnosnnexnue

I1.3.7.2. OnTH4YecKue KOHHEKTOPDI.

[Tpn monTaxxe BOJIC npuMeHsitoTes 2 Tna COeAMHEHNN ONTUYECKUX BOJIOKOH
— pa3bEMHBIE M HEpa3beMHbIC. Pa3beMHBIE COCAMHEHUS OCYLIECTBISIOTCS C
MOMOIIbIO Pa3HOOOPA3HBIX KOHHEKTOPOB (pa3beMoB). K He pa3beMHBIM OTHOCSTCS
MEXaHUYECKUE COEIMHEHUSI M CBapKa ONTHYECKHUX BOJIOKOH.

Ha pblHKe mnpeacrtaBiaeHO OOJIBIIOE KOJWYECTBO — CHELMAIA3UPOBAHHBIX
ONTHUYECKUX Pa3beMOB. BOJOKOHHO-ONTHYECKHE pPa3bEMbl JOCTYNHBI B JIBYX
TUNOpa3Mepax: pazbembl cranaaptHoro pasmepa (SC, FC) u MuHUaATIOpHBIE
ontuueckue pazbembl (LC). OnTuueckue pazbeMbl MOTYT COEAMHUTH KaK OJHO,
TaK U HECKOJIbKO BOJIOKOH.

Ontuyeckuii pa3beM COCTOMT M3 KOpPHYyCa, BHYTPU KOTOPOIO PACIOJIOKEH
HaKOHEYHUK ((peppysia) ¢ MNPEUU3HOHHBIM
IPOJOJIbHBIM KOHIEHTPUYECKUM KaHAJIOM —
puc.I.3.12. Jlmamerp KaHajga 3aBHCUT OT
TOTO, KaKo€ OITUYECKOE BOJIOKHO OyJer
UCIIONB30BaThCA -  OZHOMOAOBOE  niau
MHOTOMOJOBOE. [l 0JHOMOJIOBOTO BOJIOKHA
nuamMeTp kKanaia deppynsl paBen 125,5-127

Qeppyna
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MKM, i1 MHOromozaosoro 127-130 mxm. Haubonee pacnpocTpaHeHHBI BHEIIHUN
muametrp ¢eppyn — 2,5 MM, HO B ONTHYECKHX pazbeMax C MajbiM (opm-
bakTopoM ucnonb3yroTcs Gpeppyisl auamerpom 1,25 mm. CTaHAapTHO B KauyecTBe
MaTtepuaia (peppyJs1 UCIOJIb3yeTCsl TUOKCH]T IUPKOHUSI.

@eppynia COEAUHSETCS C ONTUYECKUM BOJIOKHOM: BOJIOKHO 0€3 000J0YKH
BCTaBIIICTCA B KaHajl HAKOHEUYHHKA U (UKCUPYETCS, BBICTYNAIOIIUNA KOHEI]
BOJIOKHA CKaJIbIBA€TCA MapaJlIeIbHO C MOBEPXHOCTHIO TOopIa (epyna, caMm Topely
depyna nonupyercsa. Jlanee ¢eppyna ¢ BOJOKHOM COBMEIIAETCS C KOPITyCOM
pazbema. Ilocnme coenuHeHus BoJOKHa W ¢eppynbl, cOOpka TECTHpPYeTCs Ha
Hanuuue JedekToB. Jlas OJHOMOJOBOTO BOJIOKHA TOYHOCTh BBIPABHUBAHUS
BOJIOKHA B (eppysie A0KHA ObITh BbIlIe, yeM 0,5 MKM, yTJI0BO€ OTKIOHEHHE He
Oomee 5 rp., a Bo3BpaTHbIe notepu He MeHee 40 nb.

CyniecTByeT HECKOJIbKO HaubOJee YacTO HCIOJIb3yEMbIX THUIIOB PA3bEMOB,
KKl M3 KOTOPBIX TpedyeT cBoero merona cOopku. Ho MuHMMyM 1Ba 1ara
TUX METOOB SIBJISIOTCA OOIIUMH ISl BCEX THIIOB.

1) BoJIOKHO 3aKperuisieTcss B ONTHYECKOM Pa3beMe C MOMOIIBIO AOKCHIHOM
CMOJIBI. DTOT MPOILIECC BaXKEH C TOYKHU 3peHUsi oOecreyeHus HaJaeKHOCTU
ONTHYECKOT0 pazbeMa. OMOKCHAHAS CMOJia NpPeIOoTBpaIlaeT JBUKEHUE
ONTHUYECKOTO0 BOJIOKHA, YTO IMO3BOJISIET MPOHM3BOJIUTH PAaBHOMEPHYIO
MOJIMPOBKY TOPIOB (eppyabl U ONTHUYECKOTO BOJIOKHA.

2) Topen deppynsl nonupyercs — puc.I1.3.13, s obecrieueHns BO3MOKHOCTH
HauboJee MIOTHOTO COeTMHEHUSI KOHHEKTOPOB. DTO HEOOXOIMMO JIJISl TOTO,
YTOOBl CHU3UTh B TOYKE COEAMHEHHUS KOHHEKTOPOB BHOCHMOE B JIMHUIO
3aryxaHue M oOpaTHoe oTpaxkeHne. CylEecTBYeT HECKOJIBKO THIIOB
nosmpoBku PC (PhysicallyContact), UPC (Ultra PC), APC (Angled PC),
SPS (Super PC). B cnyuae nonaupoku UPC mockocts Topua ¢eppyibl
NEpPHEeHANKYJISIpHa ONTUYECKOMY BOJHOBOJYy BOJOKHa, npu APC -
HAKJIOHEHA MOJI yIjioMm 8°.

3) B  TenekOMMYHHKalUsAX  CTaHAAPTHO

UCIIOJIB3YIOTCSL ONTHYECKUE Pa3beMbl C

IOJTUPOBKOM UPC, PEXKC - APC. mss—
OnTryeckue KOHHEKTOPBI C MOJHPOBKOM
APC Hanum mmpokoe MpUMEHEHHUE B CETAX ovpasca UPG

KaOeJpbHOTO  TejeBuaeHus. OnTuueckue

pazbeMbl ¢  TOAUPOBKONH APC  HE s

COBMECTHUMBI C IPYTUMHU TUIIAMU Pa3beMOB,

a a1 ux oO0O3HAYCHHS TMPHUMEHSICTCS

3€JICHBIN IIBET.

BriObop MeToma mnoauMpoOBaHUSI 3aBUCUT OT
Marepuaia HakoHeuHuka. Eciam  martepuan
HAKOHEYHHMKA OYEHb TBEP/IbIH, HAIPUMEP KepaMHUKa, TO, KaK MPaBUIIO, HAKOHEUHUK
3aKpyIJieH B palOHE TOPLUEBOTO KOHIIA M HA HEro CChUIAIOTCS, KaK Ha
MpeBapUTEIbHO 3aKPYIJICHHbIA. MArkue marepuaibl HAKOHEUHHMKA, TaKue, Kak
KOMIIO3UTHBIE TEPMOIUIACTUKA WM CTEKJIOKEpaMHKa, MOTYT MOJUPOBATHCA

IJIOCKO. DTU MaTepUalibl M3HAUIMBAIOTCA IPUMEPHO C TAKOM ke CKOPOCTHIO, YTO U
66

MNonupoexa APC

Puc.I1.3.13. [TonupoBka Topia.



ONTOBOJIOKHO, MOTYT WHTEHCHUBHO HCIIOJb30BAaThCS U MOJJAECPKUBATH KAaYECTBO
(pU3HYECKOr0 KOHTAKTA.

TopueBble KOHI[BI BOJIOKHA 3aKpyIrJsiOTCA, MAJiE TOro, 4YTOoObl CBET HE
OTpa)kaeTcsl HEMOCPEICTBEHHO Ha3aJ K HCTOYHUKY (TaK KakK yrojl OTPa)KeHHUS
paBeH yriy majeHus). B ciayuyae 3akpyryieHHs TOpLia OH OTpa)kaeTcsl Hazajl MoJ
YIJIOM M PacCEeUBAETCs, a BOJIOKHA KacaloTCsl HauboJjee BhICTyNaloUMH TOYKaMH,
IPUXOIAIIMMUCS Ha CPEIHIOI0 YaCTh CBETOHECYILEH CEpALEBUHBI BOJIOKHA. Takum
00pa30M BOJIOKHA KAacarOTCsl BCETAAa U BO3YLLIHBINA 3a30p UCKIIIOUEH.

OOpaTHOE OTpa’KeHHE MOKET OBITh CHUKEHO €llle OO0JIbLIE, €CJIM UCII0JIb30BATh
yraoBoit ¢pusznueckuii koHTakT APC (AngledPhysicallyContact). YrinoBoit koHTaKT
OTpa’kaeT CBET B 000JIOUKY BOJIOKHA, a HE B CEP/ILICBUHY.

Bo3BpaTHble TOTEpH ONTHYECKOTO pa3beMa JIOJDKHBI ObITh, KaK YXKe
roBopwiochk, He MeHbIe 40 nb. Eme ogHa BakHAsA XapaKTEPUCTHUKA ONTHYECKOTO
pa3peMa — KOJMYECTBO LHMKJIOB coequHeHuss. OHO OTHOCUTCS K YHUCILY
COEJIMHEHUI/pa3beIMHEHNI, HAuMHasg C KOTOPOr0 XapaKTepUCTUKH pa3zbema
CTaHyT yXYAIIAaTbCs. DTO YHUCIO, KaK MOKA3bIBAET OMBIT, Kojebnercs oT 200 1o
600 coenuHeHuii. B KOHIE KU3HEHHOTO LMKIA MOTEPU HA Pa3beME HE JIOJKHBI
yBeIM4HuBaThCs O0omaee yem Ha 0,2 1b.

Tunsl oNTHYECKUX KOHHEKTOPOB.

Onruyeckuit pazbem ST.

DTOT  TUN  pa3beMa  HCHOJIB3YeT  OBICTPO
couleHsieMoe OallOHEeTHOE COEAUHEHUE, KOTOpOe
TpeOyeT MOBOpPOTa pa3zbeMa Ha YETBEPTh 000pOTa
JUISL  OCYIIIECTBIICHUS COEIMHEHUS/Pa3beIMHECHUS.
BcTpoeHHBI  KIIFOW  00ECIIEYMBAECT  XOPOIIYIO
IIOBTOPSIEMOCTh MapaMETPOB COECAUHEHUS, IMOTOMY
YTO pa3beM Bceraa OyIeT OJWHAKOBO COCIUHEH C
coeMHUTENbHON BTyNKON. Pazbem Tuma ST B Hacrosilee BpeMsl 3aMEHSIETCS Ha
Oonee mporpeccuBHbIl pazbeM Tuna FC. YpoBeHb BHOCHMMBIX MOTEPh pazbema
tuna ST cocrapmser <0,5 nb.

Onrtuyeckuii pazsem SC.

OTOT THN pa3beMa MIUPOKO HUCMOJB3YETCS KakK IS

OIHOMOJIOBOTO, TaK H JJd1 MHOTOMOJOBOTO

,’ BosiokHa. Pazpem SC oTHOcuUTCS K  KJaccy

: pa3beMOB OOIIETO TOJIb30BAHUS U TPUMEHSETCS

" \ Ja KaK B CETAX C OOJBIION IMHOHN CEKIUH, TaK U B
JOKaJIbHBIX ceTsX. B pa3peMe wucnonbzyercs
MexaHusMm cowienenust "push-pull". Pazsem SC
0a30BOro THUIMA COCTOUT U3 COOpKM (BWIKH), COJAEpKalleil HaKOHEUHUK,
BCTABJICHHOM B KOPIIYC pa3beMa, LEHTPUPYIOIIYI0 HAKOHEYHUK. ONTHuecKui
pazpeM SC MOKET 00bEIUHATHCS B MO/LYJIb, COCTOSIINI U3 HECKOJIBKUX Pa3bEMOB.
B 3TOM ciiyyae MOAyJb MOXKET HCIOJIB30BAThCA ISl YIUIEKCHOTO COEAMHEHUS
(0OTHO BOJIOKHO KOTOPOI'O HUCHOJIB3YETCs JUIsl Mepedadyd B IPsIMOM, a JIPyroe B
oOpaTHOM  HampaBieHusix). Pazpem uMeer KiIHOY, NPEIOTBpAIIAIOIIMIA
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HEIMPaBWIbHOE COEAMHEHHE BOJIOKOH. BHOCHMBIE MOTEpPU ONTHUYECKOTO pazbema
SC cocrasmstor 0,4 b u HIDKeE.

Onruyeckuii pazbem FC.

Pazvembr FC nanbonee 4yacTo HCHOJIB3YIOTCS C
OJIHOMOJIOBBIMU BOJIOKHAMU M HUMEIOT YpPOBEHb
BHOCUMBIX noteph nopsiaka 0,2 nb. Pazpem Tuma
FC wumeer cpeactBa s HacTpoiiku. Kitou
HACTPOWKHM TO3BOJIIET HACTpauBaTh ypPOBEHb
BHOCUMBIX TOTE€pPb J0 HECKOJBKHUX HAecAThIX nb.
[Tocne Toro, Kak MO3UIMS MUHUMAJIBHBIX MOTEPh
HalijileHa, KJII0Y MOXeT ObITh 3adukcupoBaH. lcmomb3dyemoe B pazbeMax
pe3b00oBOE COENMHEHHE OO0CECIeUYMBACT HAACKHYIO 3alllUTy OT CIy4ailHOTO
pa3beIMHEHUS.

Onruyeckuit pazsem LC.

Mununatiopasle  pazpeMbl  LC  umeror
pasMepbl MPUMEPHO B JBa paza MEHBIIHUE, YEM
ooprynbie  Bapwantel SC, FC, ST, paumamerp
HaKOHEYHHKA cocTaBisieT 1,25 Mm, a He 2,5 MM.
DTO MO3BOJISIET PeAIM30BaTh OOJIBIIYIO IIOTHOCTh
MpY YCTAHOBKE HAa KOMMYTAI[MOHHOW TMaHEIW U
IUIOTHYK0 CXEMy YyCTAaHOBKM B CTOWKY. Pasbem
(bUKCHpYETCS ¢ TOMOIIBI0 MPWKUMHOTO MEXaHHW3Ma, WCKITIOYAIONIETO CIydaiHOe
pa3beIMHEHUE.

Onrtuyeckuii paznem D4.

OTOT THUI ONTUYECKUX Pa3beMOB OCOOCHHO IIMPOKO HCHOJIB3YETCS ISt
OJTHOMOJIOBOTO BOJOKHAa. OH BO MHOTMX OTHOLIEHHAX NMOX0X Ha pazbem FC, HO
MMEET HAKOHEUYHUK MEHbIIEro auamerpa — 2,0 MMm. BHOCMMBIE OTEpU pa3zbeMa
D4 cocraBnsroT oxojio 0,2 nb.

Onruyeckuit pazsem FDDI.

Pazpem FDDI crpoekTtupoBaH Kak JABYXKaHaJbHbBIM, HCIIOJIb3yET JIBa
KepaMHUYECKMX HAKOHEUYHHMKA M MEXaHM3M OOKOBBIX 3aIiesioK. [IpouHBI KOXKYX
3alMAIIACT HAKOHEYHUKHU OT CIIyYaWHBIX MOBPEKICHUM, TOTAA KAaK IUIABANOIIUN
CTBIK 00€CTIeUnBacT €My IUIOTHOE COUYJIeHEHUEe 0e3 yCWIMiA. YPOBEHb BHOCHMBIX
noreps coctapisieT nopsijaka 0,3 n1b mist oqHOMOA0BOrO BoJIoOKHA M nopsiaka 0,5 nb
111 MHOTOMO10BOro. FDDI — TexXHOIOrns TOKaNbHBIX CETEN, UCIIOIb3yeMas JJIst
MAaKeTHOW TIepe/ladyd NaHHBIX cO cKopocThio 100 MOuWT/c B COOTBETCTBHH CO
crangaptom ANSI.

OnTnueckuii pazbem E-2000 u F-3000.

Pazsempr  E-2000 mpeacrtaBisroT < H3  ceOs
JOCTATOYHO  CIIOKHYIO  KOHCTpyKumro.  Jlns
pasbeIMHEHUsT pazbema TpeOyercs crenuaibHbIN
KJII0Y, MOATOMY BEPOSTHOCTH CIIy4aiiHOTo
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paspenuHenuss paszbema E-2000 cBomures k Hymo. Ilocne pasbennHenus
KOHHEKTOPa, OTBEPCTHE 3aKPbIBAIOT CICLHAIbHBIE IITOPKU. JlaHHBIE pa3zbeMbl
oTJIn4aeT 00JIbIIOE KOJIUYECTBO IIMKIIOB coeauHerni — 10 2000.

Ontuyeckue pazbembl F-3000 sBIsSIOTCS yCOBEPIIEHCTBOBAHHOM BEpCHUEH
paszbema E-2000. Otiauuune 3akirouaercs B quameTpe depyna - 1,25 mm (y F-3000)
1 B MaTepuaiie mropok - y F-3000 onn MeTamimdeckue.

CymiecTByeT emie OOJbIIOE KOJIMYECTBO THUIOB ONTHYECKUX Pa3bEMOB -
HDSC, FJ, SC-Compact, MU, SCDC, SCQC, Mini-MT, MT-RJ, Mini-MPO,
Optoclip I, VF-45 u mnpoune. DTu pazbeMbl HUMCIOT Y3KOE MPHKIATHOES
Ha3HAYEHUE U B HACTOSIIIEE BPEMS HE MOTYUHIINA IIUPOKOTO PACIPOCTPAHEHUS.

Ipuaoxenue 4. Bb100p akTUBHOT0 000PY10BAHUS.

B kauecTBe aKTUBHOTO 0OOPYJOBaHHUS MOXXHO MPEIOKHUTH MCIOIB30BaHUE
anmapatypsl 0osnee 50 ¢pupM MPOU3BOAUTENECH C Pa3HOOOPA3HBIMU MapaMeTPaMH,
Hanpumep ZyXEL, D-Link, PLANET, NSG wu uensiii psg apyrux, mo3TOMY
CTYJIEHTY TpEJJIaraeTcs caMoMy BbIOpaTh anmapaTtypy Jito0oi (GUpMBbI 71 4Eero B
MIOMCKOBOM CTpoke SIHJiekca HaOpaTh, HAIPUMED:

- «ceTeBoe 000py0BaHNE POCCUIICKOTO MPOU3BOICTBAY» HITH

- «TIIPOU3BOAMTEIN CETEBOTO 000OPYT0BaAHUSMY;

OTKpOETCS TepeueHb (UPM TPOU3BOJAUTENCH, M3 KOTOPOTO MOXHO BHIOpaTh
TIOHPABUBIIYIOCS, 3aT€M OTKPBITh KATAJIOT PO TYKITUH.

Tonpko B KauecTBe MpuMepa MpHBEACH Kataimor obopynoanms Alcatel-
Lucent.

I1.4.1. Pemennsi PON Alcatel-Lucent.

B nanHOM pazmene mpuBeneHo omucaHue oOopyaoBaHus moctyma Alcatel-
Lucent, peamusyromero TtexHosoruto GPON, u mnporpamMmHbIX MPOAYKTOB,
oOJierJaromux JKCIUTyaTallMio W OOCIy>XMBaHUE CETH JOoCTyma Ha 0ase
texHosorun GPON

B ocHoOBe perieHHs JIOKUT NACCUBHAS ONTHYECKass MHPPACTPYKTypa THIIA
TOYKAa-MHOTOTOYKA, peaau3yeMasi C MOMOIIBI0 JIETUTENCH ONTUYECKOrOo CHUTHAla
— CIUIMTTEpOB. B3anMopeiicTBHe OCHOBHBIX 3JEMEHTOB OCYIIECTBISCTCS Ha
ocaoBe cranmgaptoB ITU-T G.984.x GPON (rurabutHasi macCMBHAsl ONTHYECKAS
CeTh), yTO (paKTUUYECKH O3Ha4YaeT 0OMeH nHpopmMalret Ha ckopocTtu Ao 2,5 ['out/c
B CTOpO-HY a00HEHTOB U 1,25 ['0UT/CB CTOPOHY CETH.

Cocras o0opynoBaHusi.

B cocTaB koMIiekca 000pyI0BaHMS BXOISAT CIEIYIONINE DIIEMEHTHI:

P-OLT (PacketOpticalLineTermination) — o6opynoBanue, oOecreUyrBaroIIce
B3aMMOJICUCTBHE C CETHIO TIEPEIaun JaHHBIX, PYHKIIUN 00paOOTKHA U KOMMYTAITIH
Tpaduka;

ONT (OpticalNetworkTerminal) — aGoHeHTCKHE TEPMHHAJIBI, IMOJIH30BATEIBCKOE
o0opy1oBaHueE, pazmerniaeMoe y a0OHEHTa; 5520 AMS
(AccessManagementSystem) —  IIO, cucrema  ynpasienus; V-OLT
(VideoOpticalLineTermination) — obopymoBaHue, CO3/a0IIEe HATOKCHHYIO CETh
KaOeJIBHOTO  TENEBUICHUS  HAa  OTHENbHOW  jnuHE  BOJHBL,  NA-F

(NetworkAnalyzerFiber): TIO, cpeacTBo MOHUTOpPHHTA COCTOSIHHSI ITaCCHBHOM
69



ONTHYECKOW WH(PPACTPYKTYphl # aOOHEHTCKUX TEPMHUHAJIOB, HWHCTPYMEHT
JIOKaJIM3aluy HEUCIPABHOCTEN.

Kpome Toro, mns pemieHus 3ajad  MOPOSKTUPOBAHUS UM ONTUMAIbHOTO
CTPOUTEIBCTBA ONTHYECKOU ceTu npeiaraercs pemenue FiberPlanlt.

OcHnoBHble xapaktepuctukn Alcatel-Lucent ISAM 7302/7330 FD.

Oo6opynoBanne Alcatel-Lucent 7330 FTTX — mpeacraBiser coboit
YHUBEPCAIbHBIA ~ MYJIBTHUIUIEKCOP  IMUPOKOMOJOCHOIO  JIOCTYNa  BBICOKOU
IUIOTHOCTH, TpeAHa3HAYEHHBIM JUIsi OpraHu3alii OJHOBPEMEHHOIO JO0CTyIa K
TaKUM TPa(QUKOEMKUM TMPHUIIOKEHUSIM, KaK CETEeBbIE UTPHI, IMIUPOKOBEUIATEIHHOE
TeNneBHUIeHUE, BUAEO 1o 3amnpocy (VoD), BeicokockopocTHOM aoctyn B MHTepHeT,
TOJIOCOBBIE YCIIYTH.

[InaTrdopma mojnepKuBaeT yCTAaHOBKY HE TOJbKO 8§-mopToBhix GPON
JUHEWHBIX TUIaT, HO U YCTAHOBKY JIMHEHHBIX IUIAT, MOAACPKUBAIOIINX JPYyTUe
TEXHOJIOTUM IIHPOKOIMOJIOCHOTO JOCTyma, Takue kak ADSL2+, VDSL2,
SHDSL.bis, FE/GE, peanuzamuio ronocoBeix ycnyr. Takum oOpasowm,
000py/ZiOBaHUE TIO3BOJIIET OINEpPATOPy OCYIIECTBISATh MHIPALMI0 C OJIHOU
TEXHOJIOTUM Ha JPYryl0 WM COBMEIIATh HECKOJIBKO TEXHOJIOTMH Ha OJIHOU
miargopme.

[Tonnepxka Texnonoruu GPON:
« ckopoctu Ha GPON noprt
o 2,5 T'0ut/cBO BXOsIIIEM HAIIpaBJIeHUH Ha JIJIMHE BOJHBI 1490 HM;
o 1,25 I'6ut/cB ucxoasieM HanpaBieHWU Ha AyHE BOJIHBI 1310 HM;
e 1m0 128 abGoumentoB Ha oamH PON wuHTepdeiic mpu HCIOTH30BAHUU
onTHYecKuX MoayJie kiacca C+ u ontuaeckoM Oroxete 32 nb;
o 10 16 384 aGonenToB Ha monky 7302 mpu ko3¢ dunuente aenenns 1:128;
o 110 8 192 abonenToB Ha noyiky 7330 npu ko3 duiuente nenenus 1:128;
o mnoxauepxka miat 10GPON.
Oo6opynoBanue P-OLT.
IMoaka Beicokoii muioTHocTH ISAM 7302 FD (puc. [1.4.2.)

Puc. I1.4.2 Buemmauii Bun noiaku ISAM 7302 FD ¢ mnaroit NANT-E n nunelHBIMHU
wiatamu NGLT.
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[Tonka ISAM 7302 FD ycranaBnuBaercsa B ctanaapThbii cratuB ETSI (1o 2-x
MOJIOK Ha CTAaTHB) U UMEET:

o 2 ciOTa AJI1 YCTAaHOBKH IJIAT YIPABIEHUS;

o 1 cHOT 17 yCTaHOBKM IJIAT pacIIMpPEHUs BBOJIA BHIBOJIA;

e« 16 (18 mpu uCHONB30BaHUHU OJIHOM IUIATY YMPABJICHUS U KOMMYTAIIUH)

MOCAJOYHBIX MECT JUIsl YCTAHOBKH JINHEMHBIX ILIAT.

Buemnnii Bua nonku [ISAM 7302 FD npusenen Ha pucynke [1.4.2.

[Turanue nosku 7302 FD ocymiecTBisieTcsi OT UCTOYHUKA MOCTOSIHHOTO TOKa
HOMUHAJIbHBIM HanpsixeHueM 48-60B. PezepBupoBanue nuTaHus OCYIIECTBIISIETCS
UCIIOJIb30BAaHUEM JIBYX OT/IECJIbHBIX IIMH MUTAHUS.

IHoaka cpenneii miornoctu ISAM 7330 FD

[Tonka ISAM 7330 FD moser ObITh yCTaHOBJIEHA KaK B CTaHJAPTHBIMCTATUB
ETSI, Tak u B ctatuB mupuHou 19’ n nmeer:

o 2 clOTa JJI1 YCTAaHOBKH IJIAT YIIPaBICHUS;

o 1 cJIOT A4 yCTAaHOBKY IJIAT paclIMpPEeHMs BBOJA BBIBOJIA;

e 8 (10 mpu uCHONB30BAaHMM OJHOW TIUIATHl YNPABICHHUS U KOMMYTAlIUH)

MOCAJOYHBIX MECT JJIsl YCTAHOBKH JINHEMHBIX ILIAT.

Buemnnii Bua nonku ISAM 7330 FD npusenen Ha pucynke 11.4.3.

[Turanue nosnku 7330 FD ocymiecTBisieTcss OT UCTOYHHUKA MOCTOSSHHOIO TOKA
HOMUHAJIbHBIM HanpsibkeHueM 48-60 B.

—
:EA
-

Puc. I1.4.3: Buemnuii Bug moiixku ISAM 7330 FD 06e3 miar

PesepBupoBanre TUTaHHWS  OCYIIECTBISETCS  UCIIOIB30BaHUEM  JIBYX
OT/ICJIbHBIX IIUH MUTAHMUS.

[Tutranue nonku 7330 FD ocymiecTBiisieTcs OT ICTOYHUKA MOCTOSHHOTO TOKA
HOMUHAJIbHBIM HanpsibkeHueM 48-60 B.

Pe3epBupoBanne mnHUTaHUS OCYIIECTBISIETCS  MCIOJIb30BAHUEM  JIBYX
OT/ICJIbHBIX IITUH MUTAHMUS.

71



Inara ynpaBjenusi u kommytauuu NANT-E
Buemnuii Bua miatet NANT-E npuBenen Ha
puc. 11.4.4.

[Inata ympaBiaeHUsT W KOMMYTallUH
NANT-E ycranaBnuBaercst B noaky 7302 wiu
7330. IlogmepkuBaeTcs yCTaHOBKA OO 2-X
mwiar  JUIl OCYHIECTBJICHHS  (YHKIUHU
pE3EpBUPOBAHUS U PAa3JEICHHUS Harpy3Ku.
[Inata umeeT kak coOCTBEHHBbIE MHTEP(DENUCHI
JUISl TIOJIKJIFOYEHUS K CETHU Nepefadyu JIaHHbIX,
TaK MW, TNPH HEOOXOJMMOCTH, MOXET OBIThH
JIOTIOJIHEHA TUIATOM BBOJA-BBIBOJA, KOTOpast

YCTAHABJIIMBACTCA B IIOJIKY. IInata BBOJA-

Puc.Il.4.4. Bremmuuii BuA IUIaTHI
NANT-E. BBIBOJA PEATM3yeT KaK JIONOJHHUTEIbHbIC

uHTEephEHChl U1 TOAKIIOYEHUS K CETH
nepenavn JaHHBIX, TaK U QYHKIIUIO pe3epBUPOBAHUS HHTEP(HEHCOB.
OcHoBHBIE XxapakKTepucTHKU IUIaThl yrpasieHuss NANT-E npuBeneHsl B
tabmuue [1.4.1.

Ta6mmma [1.4.1. OcHOBHBIE XapaKTEPUCTHKH TIaThl ynpasieHuss NANT-E

XapakrepucTuka NANT-E
KomMmyTanmonnas 320 I'burt/c, 640 I'6ut/c (B pexume A/A)
CITOCOOHOCTh

[Tonoca npomyckanust Ha | 10/2.5/1 I'déut/c
JIMHEWHYIO MJIaTy

Wutepoeiice B cropony | 4 x 1G/2,5G/10G, onpeaenstoTcst yCTaHABIMBAEMBIM MOTYJIEM
ceTtu SFP/SFP+
JlononmHuTenbHBIE HHTEP(EICH uepes IaTy BBOAA-BbIBOIA

-2x10G-6x1G
[IpoToxoiib BGP, IS-1S, OSPF, RIP, IS-IS
MapuUIpyTU3aLUHU
CuHxpoHu3anus BITS u Sync-E, BCTpoeHHBIN BBICOKOCTAOUIBHBIN HCTOYHHUK

[Mopnepxka L3/MPLS Heckonbko BUpTyallbHBIX MapuipyTu3atopos, L3/MPLS, noanepxka
OSPF/RIP/IS-IS/BGP

[Tonnepkka romnoca SIP
JlonomHUTEIHHBIC [Ipomeccop st 06paboTku npuioxxkenuit ApplicationEnablement
0COOEHHOCTH (AE) processor, moaiepku ()yHKIIHH arperaiui i KaCKaJHOTro

MOJIKJIFOYEHUS], paCHIMPEHHBIN qUana3oH pabouyux TemMrnepaTyp

JInneiinast nnata NGLT-A
Buenrnuit Bua miatel npuBesieH Ha pucyHke 11.4.5.
Jluneitnas mata NGLT-A obGecrieunBaet nomnepxkky texaojgorun GPON u
o0yiajaeT CleayIMMU
XapaKTePUCTUKAMMU: , :
. 8 nopros GPON e
Y R qu o

%1 (o) R 10888
Ha JJMHCUHYIO ,.“::::
Ijiary,

Puc. I1.4.5. Buemuuii sBun mnartsl NGLT-A

¥
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o mnonaepxka 10 1024 aboHeHTOB Ha IUIaTy;
o ToOpepxkKa Koddurmenton aenenus a0 1:128;
o mnonaepxka cMeHHbIX Moayneit SFP (B+ u C+);
« mnoanepxkka OLS (Optical Line Supervision) 2;
e anmapaTHas NoJAEpPKKa ONTUYECKUX Moaynei SFP, peanusyromux
dbynkuunonanbHocTh OTDR;
¢ BO3MOKHOCTbH OTPaHUYEHHUS MOJIOCHI MIPOIYCKAHUS Ha cepBHUC/abOHEHTa U
qucneTyepusanus Tpauka.
Peammmzanus crangaptoB OISG v1/2 nisa obGecrieueHust B3aMMOIACHCTBUS
o6opynoBanust OLT u ONT pa3nuuHbIX MpOU3BOAUTEICH.
OnTuyeckue MOIYJIH CO BCTPOCHHOM (PYHKIHEH ONTHYECKOM
pedJiekToMeTpHH.

B nacrosimee Bpemsi komnanuenn Alcatel-Lucent 3aBepiaercst pazpaboTka
ontuyeckux  Moxayine SFP  co  BcrpoeHHOM — GyHKIMEH — ONTHYECKOU
pedaexromerpun OTDR. Jlannas nnHoBauust ot BellLabs mo3Bosut oneparopy
3HAYUTEJIbHO COKOHOMUThH KaK Ha KalMTAIbHBIX, TAaK M OMEPAIIMOHHBIX PacXoj1ax.
CoBmectHo ¢ IO 5530 CereBoii AHanu3zaTop [ ONTHYECKUX CETEH,
ucnonbs3oBanue pynknuonasbHoctTd OTDR, M03BOIUT yIpPOCTUTH AKCILTyaTaIUIO
ontuueckoil uHPpacTpykTypbl GPON ceTu U OBBICUTH JIOSUIBHOCTh Aa00OHEHTOB.

Hanbonee nonHbIM CNEKTP ONTUYECKUX TEPMUHAN0B
bonee 20 Tunoe GPON ONT ANnA pa3sHblx CErMeHTOB pPbiHKa

\/ —_—— AT

. o
:‘ g ||
—— - e — - L *
e
A .

4.2. AbonenTckune TepMuHaabl — ONT
Alcatel-Lucent npemraraer 6omee 20 tumoB GPON ONT nmns pasHbIx
CEerMEHTOB pbIHKA, HA4YMHas C CaMbIX IPOCTHIX WU 3aKaHYMBas TEPMHHAIAMHU,
KOTOpble MMEIT (YHKIMU JOMAIIHEro IIi3a U 001adaroT OecnpOoBOIHBIMU
unrepdeiicamu Wi-Fi.
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Huxe npencrapiieHo onucanus Hanbosee nomysipHbix moaeneirt ONT.
| -240W
Buemnuit Bun repmunana [-240W npusenén Ha pucyHke. OTIMYUTENbHBIE
xapaktepuctuku ONT [-240W:
« 2 mnopra POTS;
« 4 nopra GigabitEthernet;
¢ BO3MOKHOCTH IIpHéMa BRICOKOYACTOTHOT'O KaOEJIbHOTO TEICBUICHUS;
o mnonnepxkka Wi-Fi u ¢yHKIMM fOMAaIIHETo IUTF03a
e JUIsl YCTAaHOBKH BHYTPH MOMEIICHHI: Ha CTOJIE WK KpPEIUJICHUE Ha CTEHY;
e HCTOYHHK OecriepeO0HOTO MUTAHMUS;
e MOHUTOPHHT COCTOSIHUS OaTapew;
e OTCEK JJIs YKJIaJKU BOJIOKHA.
[Tonnepxkxa RSSI.

1-240G
Buemnnii Bua repmunana [-240G npusenén Ha puc. [1.4.6.
OTnMunTeNbHBIC XapaKTCPUCTUKH
ONT 1-240G: PP B
« 2 mnoprta POTS;
« 4 nopra GigabitEthernet;
e BAapHUaHT C MOJJCPKKON
GyHKIIUA TOMAIITHETO

LUTI03a - 1

(byHKUIMH KaOEeTBbHOTO
tenesuaeHus RF

e JUIsl YCTAaHOBKHM BHYTPHY MOMEIICHHI: Ha CTOJIE WM KPEIUJICHUE Ha CTEHY;

o paznenbHoe (1o aboHEeHTaM, 0 MopTam) yIpaBieHUE MOI0COU
MPOIYCKAHMUS;

o IPTV ¢ mynbrucranuiinoit oopadorkoit IGMPv3 unu IGMPv2.
IMonnepxka RSSI (Received Signal Strength Indication).
1-010G
Buemnuit Bua repmunana [-010G npusenén Ha puc. [1.4.7.

Otnnuutensubie xapaktepuctuku ONT -
010G:

« 1 mopt GigabitEthernet;

e Il YCTAHOBKHU BHYTPHU MOMEIIECHUA:
Ha CTOJI€ WM KPEIUICHUE Ha CTEHY;

e pazzaenbHOE (M0 a0OHEHTaM, 1O
NOpTaM) ynpaBiieHUE MOJIOCOM
MPOITYCKAHMUS;

« [PTV C MYJIbTUCTAIUUHON
obpabotkoit IGMPv3 unu IGMPv2.

ITomnepxka RSSI (Received Signal — Puc. I1.4.7. Tepmunan 1-010G
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Strength Indication).
1-040G
Buemnuit Bun repmunana [-040G npusenén na puc.I1.4.8.

OtnuuurensHbie xapakrepuctuku ONT [-040G:

4 nopra GigaitEthernet;
JUIsl yCTAaHOBKH BHYTPH IMOMEIICHHIA:
Ha CTOJIE UJIM KpEIUIEHUE Ha CTEHY,

......

paznenbHoe (1o aboHeHTaM, 10 e

1opTam) yIpaBJICHUE TOJIOCON

MIPOITYCKaHUS;

IPTV c MYJIbTUCTaAUMHON

obpabotkoit IGMPv3 nmu IGMPv2. Puc. [1.4.8. Tepmunan 1-040G

[Momneprkka RSSI (Received Signal Strength Indication).

JononuutenbHas uHpopmanus 060 ONT

HU3KOE YHEPronoTpedicHuE;

nuTanue ot 12B (BHEIHUI UCTOYHUK);

noanepxka ¢pyHkuuu dyinggasp;

pacUIMpEeHHOE AMHAMUYECKOE YIIPaBIECHUE IPOMYCKHON CITOCOOHOCTBIO;
MOJIJIEP>KKa TOJIOCOBBIX YCIYT (JJ1s1 MOJIeNIeH ¢ TOJIOCOBBIMH MOPTaMU) Yepes
SIP, mnoanmepxkka ycayr: Caller ID, CallWaiting, CallForwarding,
CallTransfer, CallToggle, DistinctiveRinging, u ap.

COBMECTUMBIN ¢ TpeboBanusamu (G.984.3 MexaHU3M 3ampoca JMHAMHUYECKOM
noJockl: mogaepxka PiggybackDBRu (Mode 0)

COBMECTUMBIN ¢ TpeboBanusmu (G.984.3 amroputm mmmdpoBaHus —
AdvancedEncryptionSystem (AES) C BO3MOKHOCTBIO
BKJIFOUEHMSI/OTKIIOYEHUS Ha 3aJJaHHOM TOPTY;

COBMECTUMBIN ¢ TpeboBaHusiMu (G.984.3 MexaHU3M HCHPABICHUS OUIMOOK
— ForwardErrorCorrection (FEC) kak B BocXoasI1IeM, TaK ¥ B HUCXOAIIEM
MOTOKE;

nojJiep>kKa TepMUHaNIOB ¢ uHTepdeiicamu El

aBroonpeaeneane MDI/MDIX;

MaHUITyIUpoBaHue, knaccudukaius u puiabtpanus VLAN;

70 BochbMU KJaccoB QoS st mpuopetuzanuu Tpaduka Ha nopT Ethernet ¢
ucnonbs3oBanueM 802.1p;

OTpaHUYECHHE CKOPOCTHM  IIMPOKOBEIIATEIBHOIO W MHOI0AJPECHOIrO
TpaduKa;

OCHOBaHHOE Ha MPUOPUTETE U CKOPOCTH IIIAHUPOBAHUE;

3.3. O6opynoBaHue 151 NPeIOCTABJEHUS YCJIYIH Ka0e1bHOIo
TeJIeBUACHUS
JlanHblii pa3gen MOCBSIIEH ONUCAHUIO PELICHHS M0 MPEIOCTaBICHUIO

yCIyrd KaOeapbHOTO TeJeBUICHUST Ha 0a3e CyIlIecTBYIOIIEH Yy orepaTtopa
MACCUBHOM ONTUYECKOW MHMPACTPYKTYPHI THUIIA TOUKA-MHOTOTOYKA, peau3yeMOoi
C TOMOIIBIO JENHUTENIeH ONTUYECKOrO CHrHaja — CIUIUTTEPOB, B KOTOPOU
B3aUMOJICICTBUE OCHOBHBIX AJIEMEHTOB OCYULIECTBIISETCS Ha OCHOBE CTaHJIapTOB
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ITU-T G.984.x GPON (rurabutHasi maccuBHas onTuyeckas ceTh). OCHOBHOMU
MPUHIINI, KOTOPBII MCHOJIB3YETCS IPU pealiu3alii JAaHHOM YCIIyTH, 3aKJIF0YaeTCs
B KOHBEpTauuu JjeKkrpudyeckoro BY curHama B ONTUYECKUMH CUTHAlI Ha
ONpPEACICHHOW [JIMHE BOJHBI W II€peladye €ro IO IMACCMBHOM ONTUYECKOU
UHPpacCTpyKType Ha OTACIbHON [JIMHE BOJHHI B aOOHEHTCKUN TEpMUHAI,
MPOU3BOSIINNA TIPoLIeTypy OoOpaTHOro mpeoOpa3oBaHUs ONTHYECKOTO CHTHaja B
anekrpuueckui BY curnan.

Pemenue, npennaraemoe komnanueit Alcatel-Lucent, Ha cropone oneparopa

COCTOUT U3 KOHBEPTEpAa M YCUIUTENS MOIIHOCTH HHTErpupoBaHHoro ¢ WDM
CIUTUTTEPOM.
Hcnons3oBanne aboHeHTCKHX TepmuHaaoB ONT, o0opymoBaHHBIX HHTEpdercoM
F-Tuna mud NOAKITIOYEHUS TEIEBU3MOHHOTO MPUEMHHUKA, MO3BOJSET MOIYYUTH
NOJIHBI HAOOp yCIAyr B NPUBBIYHOM JIA PSAAOBOro aOOHEHTa MOHMMAaHHM Oe€3
WCIIOJIb30BaHUs JOMOJIHUTEIbHBIX TEIEBU3UOHHBIX MPUCTABOK.

Bomonienne B KU3HB CEeTU KaOEIBLHOTO TeEJNEBUAEHUS TpeOyeT oOT
omeparopa ONPEACICHHOT0 TEXHUYECKOro pemenus. s ero peanusanuu
TpeOYIOTCS KOHBEpPTEp, NPEOOPa3YIOIIMi 3JIEKTPUUYECKUN MOMYJIUPOBAHHBIN
CUTHAJI, TepelaBaeMbIi 110 KOAKCHAJILHOMY KaOellto, B ONTUYECKUI, U YCUIUTENb
MOIIIHOCTH, COBMELICHHBIM B OJHOM KOHCTpyKTHBe ¢ WDM crmurrepowm,
«MOJIMEIINBAOIINMY TIOJIYYEHHBIH B KOHBEPTEPE ONTHUYECKHI CUTHAT K YXKE
CYILIECTBYIOIMM B TACCUBHOM ONTHYECKON CETU CUTHAJIAM.

Ontuyeckuii nepeaarunk ES10XL-85

Ha BY Bxoa MoHO moxaBath curiai B quanasone ot 47 MI'tt no 1000
MTI'u ¢ HomuHaneHbIM ypoBHEM 80 — 90 nbMkB Ha kaxayro TB Hecymyro.
ES10XL-85 (puc. I1.4.9.) umeeT aBa ONTUYECKUX BHIXO/A IO 8.5 1BM KaxKIbIii,
JUTMHA BOJIHBI — 1550 HM. YipaBieHne ONTHYECKUM MEPETaTYNKOM MOXKET
OCYUIECTBIISITHCS Uepe3 JIOKAJIbHBIN rpaduyeckuil uHTepEnc Ui ¢ MOMOIIbIO
npotokosa SNMP.

T ;-2 R

Puc. I1.4.9. Ontuueckwmii nepegatunk ES10XL-85

OcHOBHBIE TEXHUYECKHE XaAPAKTEPUCTUKH
o Manomymsiuii UICTOYHUK J1azepHoTro n3nyuyenus tuna CW-DFB
o Jlnuna Bosinbl coriacHo ITU-T — 1550 am
o Illar moxcrporiku mmHBI BOJIHBEI +/— 1000 T T
o JIBa onTHYECKHX BBIXOAA
o ABTOMaTHueckas peryJMpoBKa YCHJICHHUS BXOJHOTO CUTHaIa
o Paznuunbie HOMUHaNKI HanpspbkeHus nutanus ~100..240 B, —48 B, +24 B
o PesepBupoBanue 6J10KOB MUTAHUS
o Web u SNMP unrepdeiic
o XK gucruiei, CBeTOIMOIHBIE HHAUKATOPBI COCTOSTHUS
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e Momnrax B 19” nnu ETSI cronky
« Bpricora ycrporictBa 1 RU
Yceunureas momnoct ¢ WDM OV32175-1P
Hcnonp3oBanue JaHHOTO yeuiautens moutHoctr (puc.I1.4.10.),
paboTaroliero Ha JJIMHE BOJIHbBI
1550 uM, 1TO3BOIAET OOOUTHUCEH O€3
MIpeABAPUTEIBHBIX YCHIINTEIICH
MoiHocTH. Berpoennsiin WDM
¢bunsTp Ha 32 PON nopra
MTO3BOJIIET OOONTHCH Oe3
JIOTIOTHUTEIBHEIX COSAHHEHHH. Puc. I1.4.10. Ycunurens MOLIHOCTH
Ynpasnenue ocyuiectnisiercs yepes WEB ¢ WDM OV32155-IP

UHTEP(DENC WIN C TOMOILBIO IPOTOKOJIA
SNMP.

OcHOBHbIE TEXHHYECKHE XaAPAKTEPUCTUKH
o IlOCTOAHHBIN KOHTPOJIb BBIXOJHOW MOITHOCTH
o MOHUTOPUHT BXOJ0B U BBIXOJIOB
o 32 BctpoeHHbIXx WDM ¢unbTpa
e Brxoanas momHocTts 17.5 n1bm
o Paznuunbie HOMUHAKI HanpsbkeHust nutanus ~100..240 B, —48 B, +24 B
o PesepBupoBanue GJ10KOB MUTAHUS
o Web u SNMP unrepdeiic
o KK mucruieit, CBETOIMOAHBIE HHAUKATOPBI COCTOSTHUSA
o Mounrax B 19” unu ETSI croiiky
« Beicora ycrpoiictBa 2 RU
B Tabn. [1.4.2 u tabn. I1.4.3 mpuBemeHbl TapaMmeTpbl MEPEAAOININX H
MPUEMHBIX YCTpoicTB B HuUcxonsmeM moToke oT OLT k ONT. B tabn. [1.4.4 u
tab.I1.4.5 mpuBeeHBI TapamMeTpbl MEPENAIOIMNUX W TMPUEMHBIX YCTPONCTB B
Bocxogsiem notoke or ONT k OLT.
Ha ocHoBanuu omnbita BHeapenus cereir GPON 6buto paspadorano B 2006

rojay HepBOE JNOMOJHEHUE K pexoMeHaanusm G984.2, kotopoe nmpeaycMaTpuBaeT
UCIIOJIb30BaHuEe TOJIbKO ojHoro OB u mpejmaraer nBa BapuaHTa peanu3aliuu
ceTeil: 1MUMPOBYIO C MPEJOCTABICHUEM YCIYyTd KaOEIbHOTO TEJIECBUACHUS U
yuctouudpoByto cetb. B Tabn.I1.4.6 mpuBeneHbl pEeKOMEHJAIMU 1O BBIOOPY
YPOBHEN ONTHYECKOW MOIIHOCTH H3Iy4daTeled B HUCXOMAIIEM U BOCXOJALIEM
notokax, a B Tabn. [1.4.7 mpuBeneHbl PEKOMEHJALMM IO MAKCUMAJIbHBIM U

MHUHHUMAJIbHBIM YPOBHSM IOTEPH B JIMHEMHOM TPAKTE.
Ta6u. [1.4.2. Tlepenatunk OLT B HHCXOZAAIIEM OTOKE CO CKOPOCThIO 2488 MOuT/C.

[TapameTpsr En. u3wm. Omno OB Jlza OB
JlmuHa BOJIHEI HM 1480-1500 1260-1360
JIMHEWHEBII KO - NRZ, NRZ,
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CKpeMOJIMpOBaHHE | CKpeMOJIUPOBAHHE
MuHMMasbHbIE BO3BPATHBIE IOTEPU b 32 32
Knacc cetu - A B C A B C
MuHHMMaIbHBIN CpeHUI YPOBEHb By 0 +5 +3 0 45 +3
MOIIHOCTH
MaxkcumanbHbIN cpeTHUui YPOBEHb By 4 +9 47 4 +9 +7
MOIITHOCTH
MunumanbHbIi K03QPumeHT B 10 10
HKCTHUHKIMU
MakcumanbHas CpeTHeKBaApaTHIecKast -
[IMPHHA CIEKTpa U3JTyUeHUs JUIs:
MHOT'OMOJIOBOTO JIa3epa He 3amaercs He 3amaercs
OJIHOMOJIOBOTO JIa3epa 1 1
MunumanbHbIi K03QPUImeHT B 30 30
1oJaBJIeHUs] OOKOBBIX MOJ

Ta6n.I1.4. 3. Ilpuemauk ONT B HUCXOIAIIEM IOTOKE CO CKOPOCThIO 2488 MOwuT/c.

ITapameTpsl En. usm. Onuo OB Ja OB
MakcumanpHas OTpakaTeabHas 1B 220 220
CIOCOOHOCTh
N NRZ, NRZ,

JIvHeHbIN KOz -

CKpeMOIMpOBaHUE | CKpeMOJIMpOBaHHE
Knacc cetn - A B C A B C
MuHnumanbHas 4yBCTBUTEIbHOCTD nbMm 21 | -21 | -28 | -21 | -21 | -28
MuHnMmanbHas eperpyska AbM -1 -1 -8 -1 -1 -8
Tabmn. I1.4.4. Tlepenatunk ONT B Bocxosi1ieM MOTOKE ¢O CKOpocThio 1244 MowuT/c.
[TapameTpsl En. usm. Opno OB J1Ba OB
Pabouas qyimHa BOJIHEI HM 1260-1360 1260-1360

N NRZ, NRZ,

JInHeWHbII KOO -

CKpeMOJIMpOBaHUE | CKpeMOJIMpOBaHUE
MuHMMaJIbHbIE BO3BPATHBIC IOTEPHU b 32 32
Knacc cetn - A B C A B C
MuHHMMaJIBHBIN CpeTHUI YPOBEHb Bu 3 9 42 3 9 49
MOIIHOCTH
MaxkcuManbHbIH cpeTHuil YPOBEHb Bu 49 +3 47 4o +3 47
MOIITHOCTH
MunumanbHbIi K03hPuieHT B 10 10
HKCTHHKIIMU
MakcumanbHas CpeTHeKBaApaTHIecKast .
MIMPHHA CIIEKTPa U3JTyUeHUs JUIS:
MHOTOMOJIOBOTO JIa3epa He 3anmaercs He 3amaercsa
OJIHOMOJIOBOTO JIa3epa 1 1
MunuManbHbIN K03GGUITHEHT B 30 30
1ojaBJIeHUs] OOKOBBIX MOJ
Ta6n. I1.4.5. Ilpuemuuk OLT B BocxosIieM NOTOKE cO CKOpocThio 1244 Mbut/c.

‘ [TapameTtpsl En. uzm. ‘ Opno OB ‘ J1Ba OB
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MuHnMabpHas OTpaskaTesbHas nb -20 -20
CIOCOOHOCTh

Koaddurmment ommbox BER - 101° 10°
Kiacc cetn - A B C A B C
MuHrMaTbHast YyBCTBUTEIBLHOCTh nbMm -24 -28 -29 -24 | -28 | -29
MuHnMasbHas eperpysKa abm -3 -7 -8 -3 -7 -8

Tabn. 11.4.6. YpoBHM ONTHYECKOM MOIIMHOCTH JUIs HHUCXOJSAIIETO IOTOKA CO CKOPOCThIO
2.4 I'6ut/c 1 BOCXOISIIETo MOTOKA CO CKOpocThio 1.2 T'ouT/c.

[TapameTpsl On1HO BOJIOKHO
CeTeBoe ycTpoiicTBO OLT
Munaumym (MIN) cpenneit Bo30yKaaeMoil MOITHOCTH, AbM +15
Makcumym (MAX) cpennelt Bo30yk1aeMol MOITHOCTH, 1bM +5.0
MaxkcuMasbHasi 4yBCTBUTEJIbHOCTb, 1bM —28
MuHuMalbHas neperpyska, 1bm -8
DHEPreTUYeCKUi 3amac B HUCXOSIIEM HanpaBieHUH, 1b 5
CeTeBoe yCTPOIiCTBO ONT
MunumyMm (MIN) cpenneit Bo30yk1aeMoi MOITHOCTH, 1bM +0.5
Maxkcumym (MAX) cpeaneii Bo30y»k1aeMOi MOIIHOCTH, 1bM +5.0
MaxkcuMasbHasi 4yBCTBUTEIBHOCTb, 1bM —27
MuHuManbHas neperpyska, 1bm -8
DOHepreTuyeckuii 3amac B BOCXOJISIIEM HanpaBieHuH, 1b 5

Ta6u. [1.4.7. MunuManbsHble 1 MaKcuMalibHble ToTepu Jutst ceti GPON.

[TapameTpsl OJIHO BOJIOKHO
MunumanbHble onTuueckue norepu Ha 1490 um, n1b 13
Munumasibable onTrueckue norepu Ha 1310 um, nb 13
MakcumanbsHbie ontudeckue norepu Ha 1490 um, n1b 28
MakcumanbHble ontudyeckue norepu Ha 1310 um, 1b 28

B 2008 romgy Omuio pa3paboTaHO BTOPOE JOMOJHEHHE K PEKOMEHIAIUSM
MCD (G984.2, xotopoe ycTaHaBiIMBaeT HOBBIM kjacc ceth C+ W MOBBINIAET
TpeOOBaHMs K YyBCTBUTEIHLHOCTH (oTONpueMHBIX ycTpoicTB mana OLT na 4 nb
st ONT na 3 b, cykaeT nuana3oH MCIOIb3YEMbIX B BOCXOJSIIEM MOTOKE JJIMH
BoJdH 10 1290-1330 HM, a Takke pEKOMEHAYET B JIMHEWHOM TPAKTE CETU
ucnons3oBath OB ycroifuMBeie K  W3rubaMm, KOTOpPbIE COOTBETCTBYIOT
pexomengaruu MCD G657. B 1a61.11.4.8 mpuBeneHsl mapaMeTpbl HCTOYHUKA U
npuemHuka n3inydeHuss OLT nns cetn GPON knacca C+.

B 1a0n.11.4.9 npuBeaeHsl mapaMeTpbl UICTOYHUKA M NPUEMHHUKA U3JTyYEHUS
ONT gns cetn GPON knacca C+.

B 1a6bn.I1.4.10 mpuBeneHsl MUHUMAJIbHbIE U MaKCUMAaJIbHbIC TMOTEPU MIJIs
cetu GPON xkiacca C+.

B pannux pexomenpaumsx MCD G.984.2 npemyiaraercs MCHoJIb30BaTh B
cerasx GPON nmamazon umH BoiH 1480-1500 HM [I1d HUCXOAMIIETO IIOTOKA U
1260 — 1360 uMm mist Bocxozstiero noroka. Ha puc. 9 mokazano pekoMeHI0BaHHOE
G.984.5 pacnpegenenue amH BojdH B cerax GPON. Owxo BkIIOYaer
3ape3epBUPOBAHHBIC JUAIA30HbI JUIMH BOJIH ISl JTONMOJHUTENbHBIX yciyr NGA
(NextGenerationAccess) u Bueo V.
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Ta6:.11.4.8. ITapamerpsr OLT mist cetn GPON knacca C+.

[TapameTpsl Ennsm. Onxao OB
MUuHHUMAaJIBHBINA YPOBEHb CPEIHEN MOIIHOCTH abm +3
MakcuManbHbIN YPOBEHb CPEIHEN MOIIHOCTH nbm +7
DHepPreTUIeCKui 3arac B BOCXOIAIIEM b 0.5
HAIpPaBICHUU

MaxkcruMaibHasi 9yBCTBUTEILHOCTD nbm -32
MunumasbHas neperpyska abm -12
Jlnana3oH JJIMH BOJH B BOCXOJISIIIEM IIOTOKE HM 1290-1330

Taba. I1.4.9. TTapamerpsl ONT st cetu GPON knacca C+

[TapameTpsl En.uzm. Onno OB
MuHHMMAaJIBHBIA YPOBEHD CPETHEH MOLTHOCTH nbm +0.5
MaxkcHuManbHbIA YPOBEHb CPEIHEN MOIIIHOCTH nbm +5
DHEepreTUYeCKHid 3amac B HUCXOJIAIIEM nb 1
HaIpaBJICHUU

MaxkcumainbHasi 4yBCTBUTEIBHOCTh abm -30
MuHHMalbHAs TIEperpy3Ka nbM -8

Ta6m. 11.4.10. MuanManbpHBIe U MakcuMatbHbIe moTepu it cetd GPON kmacca C+.

[TapameTpsl OHO BOJIOKHO
MunumasibHble onTHueckue norepu Ha 1490 um, nb 13
MunumasibHbIe onTraeckue norepu Ha 1310 M, nb 13
MaxkcuManbHble ontudyeckue norepu Ha 1490 um, nb 28
MaxkcumanbsHble ontudeckue norepu Ha 1310 um, 1b 28

Monoca B6nn3n gnvHbl BonHbI 1.3 MKM (BOCXOASALLMIA NOTOK)

1 1
1260 Al A2 1360

MpomexxyToyHasi nornoca (BOCXOAAWLMNA N/MMN HACXOASLLMIA NOTOK)

3awmTHasa nonoca ans 3awmTHasa nonoca ans
BOCXOASLLEro NoToka HUCXOASALLLEro NOToKa

< - - il -

- Lt - Lt

T 1

1360 23 A 1480
Monoca B6n13n AnviHbl BoMHbI 1.5 MKM (BOCXOOSALLMIA U/MNN HUCXOOSALLMNIA NOTOK)
OcHoBHas nonoca Bupgeo (BapuaHT 3) |
(Basic Band)
3awuTtHas

nonoca gns
HUCXoasLero

noToKa

1480 1500 A5 1550 1560 A

Puc. I1.4.11. Pacnipenenenue juyuH BoiH B ceTsix GPON.

Ha pwuc.4.11. npuBegeHO OpPUEHTHPOBOYHOE paclpeseieHue JJIMH BOJIH.
Junanazon mimuH BoiaH 1480 — 1500 Hm Hucxopasmiero moroka G-PON HazpaH
"ocHoBHast monoca" (basicband). 3ape3epBUpOBaHHBIE TOJOCHI  HA3BaHBI
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"pacmmpenHas monoca" (enhancementband). Pacmmpennas mosoca ucnoib3yercs
st NGA u Buzeoyciyr. Jlpana3oH JJIMH BOJIHBI JUISl BUJEO YCIYT ONpEEeH B
pexomenaanmu MC3O G.983.3 u coxpaHeH NocIeayIMMA PEKOMEHIALUSIMH.
3amutHas nojoca (guardband) oTaenser quanazoH Bocxosiero notoka G-
PON w/unu OCHOBHYIO MOJIOCY OT TOJIOCHI paciiupeHusi. B3auMHble BIHSHHS
MEXIy CUTHajJaMU B 3THUX JBYX I[0JOCaX MHPUBOAUT K HCKAKEHUSAM, KOTOpbIC
JIOJKHBI OCTaBaThCsl HE3HAUUTENbHBIMU. [[71s1 mosryueHus: HeoOX0AUMOI U30JISIUN
BHE 3aIIUTHOM MOJIOCHI UCIIONB3YIOTCA OJOKUpYoIKe mosiocoBeie pruibTpel WBFE.

CranuuonHoe odopynosanue OLT.

Ha ontuyeckux cetrsix gocryna B Poccun npumensiercs ooopyaosanre PON
Heckosibkux kommnanui: HuaweiTechnologies (Kwurait), ZyXELCommunications
(TaitBanb), ZTE (Kwurait), «9atekc» (Poccust), ECI Telecom (M3paunb) u np.
OOBIYHO B  ACCOPTUMEHTE KOMITAHMM BCTPEYAETCS HECKOJIbKO  MOJeNei
CTaHIIMOHHOT'O0 00OPYAOBAHUS Pa3IMYAOIIMXCS 0 eMKOCTH opToB. HecMoTps Ha
OoribIIoe pazHooOpa3zue MOXKHO OOOOIIMTh XapaKTEPUCTHUKUA CTAHIIMOHHOTO
000py10BaHUS IO HECKOJBKUM OMMCAHHBIM HUXKE KPUTEPUSIM.

KoHCTpPYKTHBHBIC XapPAKTEPUCTUKH

HaulGonbmee  pacmpoctpanenue — momydwin — KOHCTpykmmu — OLT
npelHa3HaueHHbIe JJIs ycTaHOBKM B 19" mikad/croiiky. Hanbonee xommnakTHbIe
MOJIeNId 3aHUMAIOT BBICOTY 1U W BBINONHEHBI B BUAE €AUMHOIO YCTPOMCTBA C
UHTEP(PEHCHBIMU pa3beMaMH Ha NepeaHed naHenu. bojee KpymnHble ycTpoilcTBa
BbICOTOM OT 3 10 20U BBINIOJHEHBI B BUJIE IIACCH, B KOTOPBIM yCTaHABIWBAIOTCS
MJIaThl CIICMAIBHOTO Ha3HAYEHUS, HAITPUMED, TIJIaThl yIIPaBJICHUS U KOMMYTAIUH,
uHTep(deCHbIC TUIaThl, TUIATHl MUTAHUS, CUTHAIM3AIlUM, OXJIaxJaeHus u ap. Ha
puc.I1.4.8 npuBeneH BHeIHUN BU HEKOTOPbIX OLT.

DOYyHKIMOHAJIbHbIE XaPAKTEPUCTUKHU

Oo6opynoBanne OLT oObryHO siBisieTcst MmiaaT@OpMOil MyJIbTHCEPBHUCHOTO
JOCTyNa W MOJAEPKUBAET PA3IUYHBbIE PEKUMbI JOCTYNAa B 3aBUCUMOCTH OT
TpeOyeMbIX TIPWIOKEHUNW ¥ ycnoBui opranm3anuu  cetn. OOsraHO OLT
OCYIIECTBIISIET KOMMYTalui0 Tpaduka W COCIUHEHHWE C TPAHCIOPTHON CEThHIO,
MIPEIOCTaBIsAsT A0OHEHTaM JIOCTYN K MHOTOYHMCIICHHBIM YCITyTaM, OCHOBHBIMHU W3
KOTOPBIX SIBJISIFOTCSL:

® TOJIOCOBBIE YCIIYyTH (B T.4. epeaava Gakca u yciIyru MOJEMa;
e HDTV;
e VolP-tenedonnus;
® BBICOKOCKOPOCTHOM JIOCTYI B UHTEPHET;
IPTV;
BHJIe0 110 3anpocy (VoD);
® BUJACOKOH(DEPEHIINHU.

[Ipu MoAyNbHONW KOHCTPYKIIMU BO3MOXHBIE KOH(MUTypanuu oOOpyaoBaHUs
MO3BOJIAIOT MPEJOCTaBIsATh A0OHEHTaM MPAKTHUUYECKH BCE BUJIBI COBPEMEHHBIX
yCIyT, TOoAJepx uBasi OOJBIIMHCTBO COBPEMEHHBIX TEXHOJIOTUH JOCTyNa U
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ceTeBbIX MpoTokojoB. Hanbonee nonynsapueie mogenu OLT (puc.4.12) umeror
cienyromue GyHKIIMOHATBHBIE XapaKTePUCTHKH:
e (QYHKUUHU MapUIpyTH3aLUU HAa ypoBHsAxX L2 u L3.
® arperupoBaHUE KaHAJIOB
o momuepxka texaonoruii Ethernet, xDSL, TDM.
® KOHTPOJIb ONTUYECKOW MOLIHOCTH M U3MepeHue pacctossHus Mexay OLT u
ONT

¢ JUHAMHWYCCKOC PACIIPCACICHUC I10JI0CHI

0)

|- “:::,’.:‘:—.

O)> ¢ LI

Puc. I1.4.12. Bueurnwuii Bug ob6opynoBanus OLT:
a) BW-5004-OLT (BroadwareNetworks), 6) SI3000 Pono (Mckparen),
B) SmartAX 5680T (Huawei Technologies), r) MA-4000PX (Dnrekc)

CeteBble uHTEpdeiichl.

KonuuecTBO ¥ THUI MOPTOB 3aBHCAT OT Ha3HAYCHHUS] OOOPYIOBaHHS M €ro
nponyckHoit cnocooHoctu. Mutepdeiicet Uplink (or OLT k cetu BbIcHIero
YPOBHS1) MOTYT OBITh MPEJCTABICHBI IEKTPUUYCCKUMH HIIM ONTHYECKUMHU TMOPTaMHU
TDM 15810 Ethernet. Haubonbiee pacnpoCTpaHEeHUe MOy YHIIN
koMOuHUpoBanHble uHTEepdeiicbkt El1, STM-1, 10/100/1000 Base-X wnu
10GBase-X.

Nurepdeticet Downlink (or OLT k aboHeHTam) MOTYT ObITh MPEICTABICHBI
couetanueM nopto xDSL (ADSL, ADSL2+, VDSL2, G.SHDSL.bis), POTS, El,
ISDN, P2PFE, GEPON u GPON. Untepdeticet GPON cryxaT asis moAKIIOYEHUS
ontuueckoil pacnpeaenurensHoil cetu (PON) k OLT. K xaxxmomy unrepdeiicy
MOXXHO TOJKIIOUNATH 10 32/64/128 aOOHEHTCKHX ONTUYECKUX TEPMUHAJIOB II0
OJIHOMY BOJIOKHY.

duznvecknn UHTEP(HENCh MOTYT OBITh BBHIMOJIHEHBI B BUAE Pa3beMOB IS
MOJIKITFOYEHHUS] CAMMETPUYHOTO KaOels NIl ONTHYECKOTO BOJIOKHA WIIHA CIOTOB JIJIst
YCTaHOBKM NpHeMo-TiepeAaronux wmoayieil. HauOounbliee pacnpocTpaneHue
nonyunnu SFP monynu (SmallForm-factorPluggable). Tunuunsiit SFP monxynb
GPON umeer creayromue XxapakTepUCTHKU:
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Tun pazsema — SC/UPC;

UyBCTBUTEIBHOCTD MpUeMHUKA — OT —30 110 —6 1bwMm;
Cpena niepeaun — onToBoJIOKOHHBIN Kabenb ¢ OB SMF 9/125, G.652;
bromxket ontudeckoit momaocTH (up/downstream) — 30,5 / 30 ab;
MunumansHoe 3aryxanue up/downstream — 11/ 15 nb;
[upuna criektpa onT.u3nydenus up/downstreamAX —1 / 1 um;
JlnmuHa BoHBI coenuaeHus up/downstream — 1310 / 1490 um;
CkopocTts coenunenus up/downstream — 1,25 / 2,5 I'6ut/c;
Koaddumment passersnenus — ot 1:2 go 1 : 64;

e  MakcumanbHas JalbHOCTh I€UCTBUA — 10 20 KM.
B ta6mume 11.4.11, [1.4.12 B kauecTBe MOKA3aTEIBLHOTO MIPUMEPA MPUBEICHBI
OCHOBHBIE TTapaMeTphl nepenadn u npuema oobopynoBanus OLTGPON.

Tabn. [1.4.11. Iepenatunk OLT B HUCXOASIIEM ITOTOKE CO CKOPOCThIO 2488 Mbut/c

ITapameTpsl En.
p p A Onno OB Jlsa OB
H3M.
JlmuHa BOJIHBI HM 1480-1500 1260-1360
JIMHEeWHBIHN KO i NRZ, NRZ,
CKpeMOJIMpPOBaHKUE | CKpeMOJUPOBAHHE
MuHuMasbHbIE BO3BPATHBIC IOTEPHU b 32 32
Knacc cetn - A B C A B C
MuHUManbHBINA CPEIHUN YPOBEHD
PEAHHI YD 1BM 0 | +5 | +3 | 0 | +5 | +3
MOIITHOCTH
MaxkcuMansHBIA CpeJHUH YPOBEHD
peaHHi yp nbv | +4 | 49 | 47 | +4 | 49 | +7
MOIITHOCTH
MuHauManbHbIH KOdhOUIIUEHT
bpun 1B 10 10
SKCTHHKIIUH
MakcumanbHasi CpeTHeKBaIpaTHIeCcKast -
HIMPHUHA CTIEKTPa U3TyUEHHUs JJIS:
MHOTOMOJIOBOTO JIa3epa He 3amaercs He 3amaercs
OJHOMOJIOBOTO JIa3epa 1 1
MunnManbHbIN KOG GUITUESHT
buu b 30 30
[MOJABJIEHN OOKOBBIX MOJI

Ta6m. [1.4.12. Tlpuemank OLT B Bocxon

SIIIEM TTOTOKE CO CKOpOCThio 1244 MowuT/c.

[TapameTpsl En. usm. Opno OB J1Ba OB
MuHuManbHas OTpakaTesIbHast nb -20 -20
CIIOCOOHOCTE

Koaddurmment ommbox BER - 100 100
Knacc cetn - A B C A B C
MuHrMabHAst YyBCTBUTEILHOCTh nbm -24 -28 -29 -24 | -28 | -29
MuHHMaTbHAS TIEperpy3Ka nbm -3 -7 -8 -3 -7 -8

YupasJjienne 000py10BaHuEM

VYnpasnenue 060py1oBaHHMEM OOBIYHO OCYILIECTBIISIETCS C HEPCOHAIBHOTO
KOMIIBIOTEpa Yepe3 JIOKANbHBI MOPT, HAampUMep KOHCOIBbHBIA mopT RS-232.
Hexoropeie Mogenu OLT mnoanepkKuBarOT yAAJIEHHOE YNOPABICHHE YEPE3
untepderic SNMP ( SimpleNetworkManagementProtocol — mpoctoii nporoko
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CEeTeBOTO  YIPABJICHHWS) WM  CEPBUCHYIO TNporpammy, pa3paboTaHHYIO
U3rOTOBUTENIEM 000PYAOBAHUS.

DJIEKTPONUTAHHE
Onexktponutanue OLT  o0blMHO  oOCylIeCTBISIETCS OT  MCTOYHMKA

IIOCTOSTHHOT'O TOKa ¢ HampspbkeHueM 48; 60 wim 72 B. Hekotopeie Moaenu MOryT
MOAKJIIOYATHCS K CETH NepeMeHHOro Ttoka 220 B wiaum KOMIUIEKTOBAThCS MpHU
MIOCTaBKE BCTpaMBaeMbIM OJIOKOM MUTaHUs (MHTEp(ECcCHOM MIaToi) Ha TpebyeMoe
HaIpsDKEHUE MUTAHMSL.

Abonentckoe ooopyroBanne ONU/ONT.

AbGoneHnTckue ycrporicta Ha ceTsix PON npenHasHaueHbl JUisl OpraHu3aliu
COCIMHEHUS 1O ONTHYECKOMY KaHally CO CTaHIMOHHBIM ycTpouctBoM OLT m
o0OecrieueHusl IMMUPOKOMOIOCHOTO J0CTyIa K yciayraM ceTu (moctyn B MHTepHer,
VolIP, HD-Buzeo u np).

B 3aBucumocTtH OT yucia MOJKIIOYaeMbIX a00HEHTOB TepMmuHaiIbl ONT
MOYHO Pa3[eIUTh Ha:
®  MHOTOIIOJb30BaTEIbCKHE, npeaHa3HAYCHHbBIC TUTSt MOAKITIOUCHHUS

MOJIH30BATEJIEH MHOTOKBAPTUPHOTO 3aHUS WK oduca.
®  OJIHOIOJb30BATEIbCKHUE, MPEAHA3HAUYCHHBIC ISl TMOJKIIOYEHUST aOOHEHTOB
OJIHOM KBAPTUPHI WJIK YaCTHOTO JIOMA.

TepmuHanbl 0OBIYHO pa3MENalOTCsl BHYTPU TMOMEIICHUNH aOOHEHTOB Ha
TOPU3OHTAIHLHON MOBEPXHOCTU WM MOHTHUPYIOTCS Ha cTeHy. OgHaKo UMEIOTCS
MOJZENM JJIsI pa3MEIICHHs] BHE TOMEIICHUW, OTH MOJeIU CHaOXKarTCs
JIOTIOJTHUTENIbHBIM 3alUTHBIM KOKYXOM.

Tepmunanel paznuuarorcs 1mMo (GyHKIHOHATBHBIM BO3MOKHOCTSIM, THIY U
KOJIMYECTBY HMMEIONIUXCS y HUX ceTeBhIX uHTepdericoB. [Ipocteitmme momenu
ONT pacnomnarator Tonbko omauuM uHTepdericom GPON (mns moakiIrodeHus: K
cetn omepartopa) u ogHuMm uHTepdeiicom GE. bonee crmoxxupie mMomenu MoOryT
pacrojiaraTh KOMOWHAITMEH U3 CIeNYIOMUX HHTEP(ECcoB:

e 10/100 Base-T FastEthernet (00brun0 OT 1 110 4)

e  Gigabit Ethernet (o6b14H0 OT 1 110 4)

untepdeiic USB (s monkimroueHnst HAaKOTTUTEIIS )

Moy WI-FI

e CATYV (BY pazbeM 115 OAKITIOUCHHS TEIEBU30PA)

e FXS (pa3bem st moAKIIOUEHHS aHAIOTOBBIX TeneoHHbIX TuHuM (0T 1 10 4)
Buemnuii Bu1 TepMUHANIOB npuBeieH Ha puc.l1.4.13.
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0)

Puc.I1.4.13. Buemuuii Bug O60pyHOBaHHHN

a) EchoLife HG8242 (Huawei), 6) NTE-RG-1402GC-W (DaTekc)

AOGOHEHTCKHE TEPMHUHAIBI OOBIYHO BBIMOJHAIOT (PYHKIIMUA MaplIpyTH3aTOpa
YTO TO3BOJISIET TMOAKIIOYATh OOOpYyJOBaHUE JIOKAIBHOW CETH K CeTH
MIUPOKOMOJIOCHOTO Joctymna. [lpu wHammuuum moxyns Wi-Fi TepmunHanm moxker
CIIy)KUTh OECIpOBOAHONW TOYKOW mocTyma. I[lomMmuMo mepemadm MaHHBIX W
COOCTBEHHO TOJIOCOBOTO COEIUHEHUS, MOJIb30BATENISIM MOTYT OBITh JOCTYITHBI
TaKue JOMOJHUTENbHBIC YCIYTH, KaK MOCTAHOBKA Ha OXHUAaHUE, WICHTUPUKAIUS
HOMEPA BBI3bIBAIOLIEIO A0OHEHTAa U TPEXCTOPOHHSS KOH(EPEHIICBA3b, Nepenaya
MOJIEMHOr0 Tpaduka no teiaepoHHoMY KaHaiy nosepx I[P u np.

TepmuHabl MOryT oOcHamatrhbes Oarapeedl nisi oOeclieyeHusi CBA3M MpU
nponagaHuu IEKTPONUTAHHUS.

3.3. IIpenocraBiasiembie ycayru. Kougurypupoanue cetu PON

C mnpuMeHEHUMEM TEXHOJOTUH MAaCCHUBHBIX ONTHUYECKUX CETEHd BO3MOYKHO
MPeIOCTaBIECHUE YCIyT TIepeiaun JaHHbIX, Tenedonun, IPTV u ycayr kabenbsHOTO
TEJIEBUICHUSI B KOMILJIEKCE.

B03MOXHOCTh TIpeOCTaBICHUS KOMIUIEKCHBIX YCIYr pealn3yeTcs ¢
ucnojb3oBanueM adboHeHTckoro odopynoBanust ONU/ONT.

Jlnis opranm3anuu goctyna k ycayram ceth NGN (NewGenerationNetwork
— CeTb HOBOro mnokojeHusi) mnocpeactBoMm PON wucnonb3yercss rubpuaHas
CEpBUCHAsT MOJieNb. Peanuzanus JOrMYecKol MOJENM JIOCTyla K yclyraM CeTH

NGN nocpeactsom PON npeacrasnena Ha puc. [1.4.14.
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Tpachuk nreprer Puc. I1.4.14. Peanuzamnus Joruueckod MOIEIN

lonocoson Tpadmk

MpEaAOCTAaBJICHUA YCIIYT.
Tpacuk IPTV

—————— Tpaduk VOD

PPPOE-ceccust ununmupyercss Ha obOopynoBanuun abonenta (I1K), a
unnuBuayanbHeiii ONT HacTpoeHn B pexume Bridge. TepmunanusPPPoE-ceccun
npousBoautcs Ha BRAS. Mntepuer Tpaduk u TpaduK TaHHBIX BHYTPEHHEH CETH
aOOHEHTOB TiepenaeTcsa B pamkax ogHoit PPPoE-ceccun. [l moctyna k ycimyram
HUutepHer BuprtyanpbHoMmy amantepy PPPoE Ha o6GopymoBanuun aboHeHTa,
pUCBauBaeTCA TUHAMUYECKHU myOonmmunblil [P-anpec.

IIpu opranmszamuu noctyna kK ycayram TriplePlay nHa ywacTkax mexmy
aboHeHTCcKkUM oOopynoBanueM (ONT) u TepMuHHpYHOUIMM 000pYyIOBaHUEM
opranusytorcs Tpu cepBucHbix VLAN (peasinzyercst cepBUCHas MOAEINb JIOCTYyNa
S-VLAN — Service VLAN), B paMmkax KOTOpbIX Nepenaercs Tpaduk yciayr
Untepner, VolP u omun VLAN mns nmepenaum tpaduka IPTV u VoD. Ha
obopynoBanun  ONT  ocyumiecTBisercss  CONMOCTaBICHHE  WACHTU(UKATOpa
dbusznueckoro mopTra IS MOAKIIOYCHUS a0OHEHTCKOTO OOOpyJOBaHUS W
uaeHTU(pUKaTopa cooTBeTcTBYIoLIEro cepBucHoro VLAN. Hanpumep:

— Port 1 — nnsa noaxmrouenus [1K u nocryna k ycnyre Mnrtepser;

— Port 2 — nns moakmroueHus TeaeBu3noHHON nprcTaBku STB u mocryna
ycayram [PTV u VoD;
— Port 3 — nns nmogkmroueHus renedona u goctyma k yciayre VolP.
BkJiouenue B ceTbh CTAHIMOHHOTO 00opynoBanust OLT.
B cBsi3u ¢ TeM, uto OLT MokeT 00cmy>KuBaTh HECKOJIBKO THICSIY AOOHEHTOB,

Bkmouenue OLT ocymecTrisiercs B o0opyaoBanue arperaiuu tpapuka PE/AGG
(puc.I1.4.15).
Oomwmii npuniun BmoueHus Uplink mopros OLT B ceTh cremyromuii:

— ucnoas3ytotces 1GE u 10GE noptsr uplink;
— TIpH 3ajielicTBOBaHMH a0OHEHTCKUX moptoB Ha OLT B xommuectBe 1/4 oT
obmieir emkoctn — BkimoueHne OLT B ceTh OCyIIeCTBISETCS C HCIOIb30BAaHHEM
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ogHoro mopra 10GE wmm moproB 1GE ¢ wucnonp3oBaHMEM TEXHOJOTHUU
arperupoBaHUs KaHAJIOB;

— Tpu 3ajelcTBOBaHUM a0oHEeHTCcKuX nmoptoB Ha OLT B xommuuectse 1/2 ot
oOmelr eMkoctu — BiiItoueHne OLT B ceTh OCyIIECTBISIETCS C MCIOJIb30BAHUEM
nByx noptoB 10GE ¢ pa3ubix miar;

— TIpHW 3ajelicTBOBaHWU a0OHEHTCKHX mopTtoB Ha OLT B xommuectBe 3/4 ot
obmieit emxoctu — BKItoueHne OLT B ceTh OCYIECTBISIETCS C MCIOJIb30BAHUEM
Tpex noptoB 10GE ¢ pa3HbIX 1u1art;

— mipu 3aaeiicTBoBaHuM Ha OLT momHo# aO0OHEHTCKOM €MKOCTH — BKJIIOUSHHE
OLT B ceTh OCymIECTBIISIETCS C UCIIONB30BaHuEeM ueThipex nmoptoB 10GE ¢ pazabix
iar.

\ = \olp
=

——— @rots

= -
2 9 =-

ONU Intemet -

o 1o Lj ONU 7 Internet

IFTY g 6

CATV (RF)

POTS VR VolP
==

Puc.I1.4.15. IlpenocraBnenue ycuyr: a) o IP (teneBusnonusii curaan IPTV
npeoOpasyeTcs B aHAJOTOBBIN ¢ ToMoIIbio TV-mpuctaBku STB); 0) C ucnonb3oBanuem
ontuueckoil nogHecymen 1550 um (TV-npuéMHUK NOIKIOYEH HETOCPEICTBEHHO K
ONU uepes pazsém RF).

I, 4 Ll

Puc.I1.4.16. Cxema
MPEAO0CTABIICHUS YCIYT B
OMeEIIEHNN a0OHEHTA.

nipr-
TIEH AHEN

Tun u xomuuecTBO MHTEP(HENHCOB ONMpeAeseTCs] Ha 3Tane MPOSKTUPOBAHUS
(puc. 11.4.16.).

Jlns  mpenocTtaBieHuss pa3nuuyHBIX ycayr Ha o ydactke ONT-OLT
UCIIONB3YIOTCS caeaytoniue pasnuunbie Homepa VLAN u noproB ONT, nHanmpumep:

— VLAN 10 (mopt FE Nel) — mms goctyna aGonenToB B ceTh I1[] (ms
a0OHEHTOB O€3MMMUTHBIX TapudHbIX MI1aHoB PPPOE-ceccusi opranusyercs Ha
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ONT, s aGOHEHTOB JIMMUTHBIX TapU(HBIX IIAHOB — HA 000PYI0BaHUM a0OHEHTA
(I1K);
— VLAN 20 (nopt FE Ne2) — nnst tpacuka IP-TV;
— VLAN 30 (mopt FE Ne3 wiu mopt FXS) — ai1st rosiocoBoro tpaduka;
[Ipuxonsimue ot aboHeHTckux TepmuHaioB Ha OLTVLANB c

ucnosibzoBanueM ¢ynkuuu VLAN mappingnepemapkupytorcs B HoMepa VLAN,
UCIOJIb3yeMbIX Ha CETHU (Quinaia d3JIEKTPOCBS3U MJIsi MPEJOCTABICHUS JTaHHBIX
TUIIOB YCIYT.

[Ipu opranmzanuu yciayru VPN nHomepa VLAN onpenenstorcss oTAeIbHBIM
TEXHUYECKUM pelieHuem, puc.l1.4.17.

ONT N

0@%

Mopt FE
o

STB

CermeHT
ceTu oneparopa CBA3n

Vay 20

Mopt T
WAN -

E7

PE/AGG

FXs

I

Puc.I1.4.17. Haznauenue VLAN.
NEENEOE VLANCOA

VLAN 20 VLAN IP-TV
[IVIANISOM  VLAN VolP

Hoaknroyenue adoHeHTA.

[Tpu mocTymieHuyn 3as8BKU OT aOOHEHTA Ha MPEIOCTaBICHUE YCIYTH CBSI3U B
CIIEUAIM3UPOBAHHOE  IOJIPA3JCIICHUE oneparopa cBsizu (ELHOB, uentp
oOCy>KMBaHUS KIUEHTOB, puc.4.18) MpoU3BOAUTCS pPETUCTpALMs 3asBJICHUS OT
KJIMEHTa B 0a3e TaHHbIX a00HeHTOB (nanee — bJ1). B ciaydae Hannuust TeXHUYECKOM
BO3MOXHOCTH ToJikiitoueHus B bJ] nponuceiBaetrcs nopt noaxiatoueHust Ha OLT B
cienyromem ¢dopmare: f/s/p — frame/slot/port (OLT/momep mumater PON/HOMEp
noprta Ha mwiate PON). Kpome Toro, B B/l 3anocutcs npodunbr aboHeHTa U €ro
login.

Peructpammuss ONT B cetu PON MOXeT OCyIIECTBISATHCS OJHUM M3 JIBYX
CIOCOOOB:

1. Tlo cepuitnomy HOoMepy ONT.
2. Tlo xogoBOMY CIIOBY.
Cepuiinbiit Homep ONT, Bei1aBaemMoro aboHneHry, 3aHocutcst B b/l B MoMeHT

MOJIYYCHHUS €r0 MOHTEPOM WJIM HEIMOCPEJICTBEHHO B MOMEHT YCTaHOBKH B
nomenienun aboneHTa. Ilpu Bkmouennn ONT B cerhb B momenieHUH aOOHEHTA,
ONT tpanciaupyer cBoit cepuitHbeiii Homep Ha OLT, koTopblii mepemaer ero B
cuctemy ynpasieaus obopymoBannem PON m B BJI. BJ/l, B coorBeTcTBUU C
CEpUMHBIM HOMEPOM, HampapiaseT Npoduis JgaHHOTO abOHEHTA B CHUCTEMY

YIPABJIEHUSI, KOTOPasi MPUMEHSIET JTaHHbIN Npoduiib Ha AOOHEHTCKOM TOPTY.
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KonoBoe crmoBo cootHocutcs ¢ moprom abonenta Ha OLT. Anamormunoe
KofoBoe cioBo 3aHocuTcsi B ONT B MOMEHT MOJy4YeHUSI €ro MOHTEPOM WIIU
HETMOCPEICTBEHHO B MOMEHT YCTaHOBKH B MOMeIeHnn aboHeHTa. [Ipy BKIFOUeHUH
ONT B ceThb B noMemennu abonenta, ONT Tpancnupyer kogoBoe cioBo Ha OLT,
TJIe TIPOBEPSICTCS €r0 COOTBETCTBUE KOJOBOMY CIIOBY, IPHUMEHEHHOMY Ha TIOPTY
OLT. U3 B/I, B cooTBETCTBHH TOPTOM aOOHEHTA, HAMPaBIAETCSA MPOPUIH JAHHOTO
abOHEHTa B CHCTEMY YIIpaBJICHHS, KOTOpas MPUMEHSET NaHHBIH mpoduiab Ha
aOOHEHTCKOM IOPTY.

"Odwmc npogax 71

B4
& @ aboHeHTOB
[ ] g

ONT 1
\&
| | OLT —]

ONT N

Cuctema
ynpasneHus
PON

Puc.I1.3.18.
IHoaknrouenue
WEB-noptan
HanpasneHMe HOMepa nopta un npocbmnﬂ aboHeHTa a60HeHTa

PercTpauus 3assneHus n nepegada npocuns aboHerTa

Mepeaata cepuitHoro Homepa ONT Wnu KOAOBOTO Criosa

OO

MpuMeHeHme npocuns Ha nopTy

Huxutna bopuc KoncTaHTHHOBUY
CepreeB Anekceit HukonaeBud
CwmupHoB ['ennanuii MuxainoBud
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COBPEMEHHBIE TEXHOJIOI'U ITPOEKTUPOBAHWA,
CTPOUTEJIBCTBA U OKCIUVTYATALMU OIITUYECKUX CETEU
CBA3MN.

Y4ebHOo-MeToAMueCcKOe MOCOOUe MO BRIMOTHEHUIO KYPCOBOTO IIPOEKTA IO
TUCIHUILTAHE:

11.04.02 «1HOOKOMMYHHUKAIIMOHHBIE TEXHOJIOTHH U CUCTEMBI CBSI3H))
(KO,[[ N HAUMCHOBAHUC HaHpaBHCHI/IH IIOATOTOBKHA /CHCL{I/IaJIBHOCTI/I/)

KBanudukauus: Maructp

HpO(I)I/IJ'IBZ MHorokaHaJbHbIC TCICKOMMYHHNKAIIMOHHBIC CHCTCMBI.
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HNznparensctBo CIIO I'YT
Ornevarano B CII6 I'YT

90



