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Bo3gywHas npokiagka — Hanbonee 3KOHOMUYHBLIM CNOCO6 CTPOUTENLCTBA MPOBOAHbLIX WMPOKOMNOAOC-
HbiX ceTen goctyna FTTH Ans panoHOB Mano3Ta)XXHOM M YACTHOM 3aCTPOMKU, KOHEYHO, eC/TN YXKe nmMme-
I0TCS OMOPbI, HA KOTOPblE MOXHO NOBECUTbL ONTUYEeCKMe Kabenn, n HeT TenledOHHOM KaHanM3aummn C BBO-
Aamu B goma [1, 2]. Takaa kapTvHa TUNUYHA A8 MabiX POCCUMCKMX TOPOAOB, FTOPOAOB HA tore CTPaHbI
N CenbCKOM MEeCTHOCTM. [laxxe BO MHOTMX KOTTEeAXKHbIX nocenkax MogMOCKOBbS He MpOoXeHa Tene-
$OHHas KaHanMsaums, a 3IeKTpUYeckme CeTu NOCTPOEHbLI HA ONOpax BO34yLWHbLIMMK Kabenamu. Bce 370
JenaeT BO3AYLWHYO NPOKAAAKY BeCbMa akTyanbHoW. O4HAKO CerofHS N3BECTHO HECKOJIbKO TEXHOI0T UM

BO34YLIHOM NPOKAAAKM. KaKyo N3 HUX MpeanoYvyecTb?

KOMMNAKTHbIE BO34YLWIHbIE CETU — 3AJIOT
OKOHOMMUYHOCTH

Ha mepeynkax M yIMIIax KBapTaJOB YacTHOIO CeK-
TOpa IOYTH BCEIAA eCThb CTONOBI - OHM MOTYT IIPH-
Ha/iJIeskaTh 37eKTpoceTsiM, "TOpcBeTy' MM OCHOB-
HoMy TenedoHHOMY omepartopy ("Poctemexkom").
Oropsl KOHTaKTHOM TPaMBAaHHOHN HJIH TPOLIekbyc-
HOM CeTH Ijs FTTH-mocTyma B goMa MaJIOIIpUMe-
HUMBL. Hamboree pacripocTpaHeHBI OIOPBI 3JEKTPO-
CeTeH, 4acTO OHM COBMeEIIEHEI C ONOPaMHU Y/IHYHOTO
ocBemleHHs. "PocTesleKoM", eCIU IUIAHHUPYeT CTPOH-
TeJIbCTBO BO3AYIIHBIX ceTer FITH, HMcHonb3yeT CBOU
OIIOPBL U, BO3MOKHO, OIIOPBI BEICOKOBOJIBTHBIX JIMHHH
(BJI) 0,4 xB mo JIIOTOBOPEHHOCTH C 3HepreT1/IquK0171

IIEPBAA MINJIA

CeTeBOM KOMIIaHHeH. AJIbTepHATHBHbIE OIePaTOphl
MOTYT 3aJeHCTBOBaTh NUIIb BJI 0,4 KB. ManioBeposTHO,
4yTo "PocTenekoM" I03BOJIUT KOHKYPEHTY HCII0NIb30-
BaTh CBOIO UHQPACTPYKTYPY.

B omHOM palioHe YacTHOM 3aCTPOMKH MOTYT pa3-
BEPHYThL CBOM Bo3ayluHele FTTH-ceTu ABa u boiee
omepaTopoB. KpoMe TOro, ysxe CyIIeCTBYIOT CEeTH Ha
OCHOBe MeJIHBIX BO3AYIIHBIX Kabesel, KaK C BUTBIMHU
apaMH, Tak M KOaKCHalbHBIX. TakuM o06pasom,
YacTo BO3HHKAeT CUTYyallys, KOIJa Ha OIIOpax pasMe-
IeHbl Kabe/lW pa3THUYHBIX OPraHHU3aLMI M Ha3Hade-
HUH. HampuMmep - 3/1eKTPUYeCKHUM pacIipeenuTe/lb
HBIN Kabenb, Kabenp MUTaHUS GOHAPEN OCBelleHUS,
rojBecHble Kabenu ¢ BHUTOM mapoil u kabemu FTTH
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Puc.1. TunmnyHblie onopbl: B/10,4 kB (a); TenedoHHbie (6) 1 nx o6cnyxnsaHme (g)

(BO3MOXKHO, [AJIs1 IBYX I1apa/lIe/IbHBIX ceTel). IlpuueM
3/IeKTpHUUeckhe Kabelu OKaxkyTCs Bbllle BCeX
Y OCTaJIbHBle Oy1yT MeIaTh UX 06CTy>KHBAHHUIO.
CornacHO HOPMAaTHUBHBIM IIpaBHIAM, PacCTos-
HHe MeXAYy 3JIeKTpUUYeCKMMHU IpoBogamu 0,4 kB
He AOJKHO 6bITh MeHbIne 40 cM. Takoe Ke orpa-
HUYeHHUe Ha paCCTOSHUE OOIKHO OBITh OT 37eK-
TpUUeCKUX Kabesell WM IIPOBOLOB 10 Kabeyen
Ipyroro HasHaueHUs. [|as 6e30m1acHOCTH 06CIYKRU-
BaHUS JIy4Yllle 3aBellMBaTh Kabenlu CBS3M, OTCTY-
IIUB OT CHUJIOBOM 4acTH Ha 1 M. IIpocBeT oT Kabenei
[0 3eMJIM JOJKeH 6bITh Oonblie 5 M, a Haj LOPO-
ramu - 5,5 M. PaccrogsHue MeXAy ONTHUYECKHMHU
KabensMU 110 BEPTHKAIH AOIKHO OBITH 6oblme
20 cM, a 110 TOpH30HTaNHU — 15 cM. PaccTossHHe B IIPO-
JIeTe OT 3JIeKTPUYECKHUX ITPOBOAOB 10 3eM/IH 0OBIYHO
KoyiebyeTcs B npepenax 6,5-7,5 M. Bce 3T0 BMecTe
[103BOJIsIeT IIOABEIINBATh Ha OIOpPaX eKTpoceTel
TPU-IIECTh YPOBHEN ONTHUYECKUX Kabener. Ho ecnu

y>Ke HMeITCs MeaHble Kabeslm, 4YHCIO ypOBHeM
MO’KeT CHU3HUTBCS [0 ABYX-TpPex.

Omopsr BJI 0,4 kB 6bIBaloT 6eTOHHBIE C Tparle-
LIMeBUAHBIM cedeHHeM (puc.la), peske - KpyIJIble,
IepeBsiHHBIE B TPYHT U JepeBsIHHBIE Ha >Keye3o6e-
TOHHBIX IIaCBIHKAaX, PeKo NPUMEHSIOT CTaJIbHBIE.
Omopsl A1 Tene@OHHBIX Kabenel CBSI3H - [€peBsH-
Hble (puc.16), pexxe - 6eToHHBIe. MOHTepBl OOBIUHO
06cnyskUBaOT Kabelu M YCTPOMCTBA, IIOJHHMASICh
Ha CTOJIOBI C IIOMOIIBI0 MOHTXKHBIX "KomIeK' (puc.1B),
YTO II03BOJISET He TPATHUTh CPeACTBA Ha IapK aBTO-
BBIIIEK MJIM 060pynoBaHHe aBTOMOOMIIEN s Iepe-
BO3KU JIeCTHHUIL. MoHTep C "KomKaMH' MOXKeT IIpH-
6BITH K MecTy paboT IeIIKOM H/IH Ha BeJIOCHIIeJe.
JIns obcny>kKUBaHKS B MOHTEPCKHMX "KOLIKAaX Hau-
6oee ynobHBI IepeBsHHBIe CTONOBI, 3aTeM 6eTOH-
Hble, Ha CTaJIbHBIE OIIOPB B "KONIKAaX He 3ajIe3Th.
[Ipu mopbeMe B "KOIIKAX' I10 6@TOHHOM OIIOpe C Tpa-
IeLHeBUIHBIM CedeHHeM HysKHA CBOOOAHAs IIoyoca
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6)

Puc.2. Mpo6aemMbl NOCTpOeHUs ceTelt FTTH: a — MHOXECTBEHHOCTb Kabenen; 6 — nyyku kabenei (B AaHHOM
cnyyae "Mefib"); B — TPYAHOCTb YKAAAKM 3anaca Apon-kabenem

7-10 cM oT Kpasi cTonba BOBHYTPb C Ka>KIOH CTO-
POHBI [/14 3allell/IeHKs IIKIIOB. [Ipy 3TOM II0 LIeHTpYy
OIIOPBI MOXKET ITPOXOAUTD Kaberns, HammpuMmep, OKCH,
MM 3amuTHas Tpyba. Kpome Toro, mogHUMAasCh
B "KOLIKAaX', MOHTEP MOKeT IIePeCTYIIUThb Yepe3 Ipe-
MNSTCTBHE Ha OIope BBICOTOM 50-70 cM - CKaskeM,
yepes onTH4YecKyo Mmyoty FTTH.

MO>XHO BBIEIHUTH HECKOJIBKO IIpobjeM IOCTPO-
eHMs BO3JYyIIHOK ONTHYeCKOM CeTH IIHPOKOII0/IO0C-
HOTO JIOCTyIa. Bo-mepBEIX, 3TO "MHOXECTBEHHOCTH'

Kabesert (puc.2a), IpensTCTBYyoOMmas 06CIy>KMBAHUIO
cucteMbl. Bropas mpobiema cBs3aHa C My4YKaMH
Kaberneii. TenepoHHble Kabenu (CaMOHecCyIIHe BHThIE
I1apbl) MHOI/A 3aBELIMBAIOT C HapylleHHeM — Kabenu
obpasyror myuku (puc.26). Ilpu obiefmeHeHUH HIH
HJIMIIAHUKM MOKPOTO CHera IMy4YKH 3aJep>KHBAIOT
ropa3szo 6osblile JIbZA UK CHera, 4YeM OT/Ae/TbHbIE IIPO-
BOZIa, U 3Ta HArpy3Ka JIOKHUTCS Ha OOUH M3 IIPOBOJOB
myuka. [Isi MeQHBIX BHUTOIAPHBIX Kabeser 3T0 He
KPUTHUYHO - HATPY>KeHHBIH ITPOBOJ PaCTSITHBAETCS,
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Puc.3. HekoMmnakTHoe (a) 1 KoMmnakTHoe (6) pacnonoxeHune kabesen Bo3ayLuHom cetn FTTH
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M HaTsSKeHHe IIy4YKa paBHOMEPHO Ilepepacrpeje-
JNISIeTCST MeXAY OCTAJIbHBIMH ITpoBofaMH. IlomobHoe
IJIsL OIITHYeCKUX Kabesell HelOMYCTHMO, IIOC/Ie Pac-
TsoKeHUs Ha 0,3-0,5% Harpyska mepefaeTcs onTHYe-
CKHMM BOJIOKHAM, BO3HMKAeT PHUCK HMX paspyLIeHH.
[TosToMy cobmiofeHHe HeObXOTHUMBIX PaCCTOSTHHMI
MeX/y ONTHYeCKUMHU KabelsiMH 0COOEHHO BasKHO,
TaK KaK TaKOro pojia HapylUleHMs 3HAYHTEIbHO CHH-
SKaIOT HaJ@>KHOCTh CeTH.

HaxkoHel, mpo61eMbl CO3JAI0T U TeXHOJIOTHYeCKHe
3amacel Kabens. Ecnu apomn-kabeny IPUBApUBAIOTCS
[0 Mepe IOAK/IIOYeHHs abOHEHTOB, TO HeobXOmHMO
yCTaHaBAMBAaTh KPECTOBUHBI A/ YKJAJAKH 3aIaca.
Kpome Toro, Hy>keH ¥ TPEHUHI MOHTaKHHKOB ~ BeJb
He BCeM yJaeTcsi JOOUThCS XOpoIleH YKIaJKU Kabe-
7er B 6yXTHI IIPH KX YaCTOM Pa3MaTbIBAHHUH-CMaTbl-
BaHUMU (PUC.2B).

Takum obpa3oMm, Bo3mymHble ceTu FITH 3KoHO-
MHYECKH BHIUIPBIBAIOT, €C/IM OHH ITPOEKTHPYIOTCS
M CTPOATCA Ha OCHOBE MMEHHO KOMIIAKTHBIX pelle-
HuM (puc.3). IIpuyueM ceTb MOKHO CYHTAaTh KOMIIAKT-
HOH, eC/IH:

* OTrPaHHUYMTHCS OOHUM MM JBYMS YPOBHSIMH pac-
TIOJIOKEHHU ST OIITUYeCKHUX Kabeelt;

* IIpM pacmojokeHHWH Ha omopax BJI 0,4 kB He
HCII0/Ib30BATh TPaBepChl, YTOObl He BIOKHUPOBATH
MOBEM K 3JIEKTPUYECKON YaCTH Ha "KOLIKAX' KU
[IPHCTAaBHBIX JICCTHHUIIAX;

* y3/IOBBIE 3/IeMEHTHI Kabe/lbHOM CHUCTeMBI (MYQTBHI,
mKadrl, yCTPOMCTBA XpPaHEHHU S TeXHOIOTU4eCKOro
3amaca Kabess) 1o BO3MOKHOCTH He 6yayT 3aHHU-
MaTh Ha OIlope II0 BepTHKanu bomee 50 cM MK
OymyT pacronaraTbCsi Ha KpPOHIITEHHEe H/IM Ha
Tpoce B IIPOJIETE;

*3pecb 1 ganee nog TePMUHOM "BOIOKHO" Mbl MOHMMaeM ONTUYec-
KO€ BOJIOKHO B MIOTHOM 6ydepHOM MOKPbLITUM C BHELLIHUM
anametpom 900 MKM, NO4 TEPMUHOM "MOAY/bL" — ONTUYECKUIA
MOZY/b C HECKONbKMMUW BOJIOKHAMM B TMBOKOM NAOTHON TPybKe
(micro sheath) unu B xecTkomn cBo604HOM TpybKe C rMaPOdOEHbIM
HanonHuTenem (loose tube).

ITEPBAA MUJIA

+ Kkabenu, IPOTOKeHHBIE BHOIb OETOHHOK OIIOPHI,
OyZyT HIPOXOLUTH IO LIEHTPY LIMPOKOHM TPaHH
cTonba M B 3aIlIuTe, IPUYEM TaK, YTOOBI He IIpe-
ISITCTBOBATH IIOA’beMY B "KOIIKax'. Ha JepeBsIHHBIX
OIIOpax pa3Mepsl 3alIUTHI He JO/DKHBI MellaTh 6e3-
OIaCHO I1epeCcTaBIATh 'KOIIKHU'.

Bce 3To cmpaBem/IMBO IIPU CTPOUTENIBCTBE BO3-
nymHon FTTH-ceTH Kak Ha COOCTBEHHBIX OIIOPaX
OImeparopa, Tak U IIPU apeHJe MeCTa Ha OIOpax
B 0,4 xB. B mepBoM cjiy4ae pojib 3JIEKTPUYECKHX
Kabesell UIpaloT MeKHOXKU/IbHBIE BO3AYIIHbIE TeJle-
dorHEBIe KabeTH, KOTOPBIe OIlpee/IeHHOe BpeMsi OyayT
COCYILeCTBOBATb C OIITHYECKUMHU.

nO,D,XO,D,bI K CO30AHUKO KOMMNAKTHbIX

BO3AYLUHbIX CETEM FTTH
B MMpe H3BeCTHO HECKOJIBKO II0IX0I0B K CO3LAHHIO

KOMITaKTHBIX BO3A4ymHbIX FTTH-cucTeM:

e OrpPaHHUYMTH YHCIO0 Kabenel B IIpojeTe IO ABYX
3a CYeT yBeJIM4YeHUS YHCAA Y3JIOBBIX 3JIeMeH-
TOB (0cobeHHO Apom-MydT) U KOMOMHHUPOBAHUS
B OIHOM Kabesie GUEPHBIX U PACIIpeeTHTeIbHBIX
BOJIOKOH

e 00MOTOYHAsI WM JISIMI-TEXHOIOTHS (HCIIONB3yeT
KabenpHBIe 06MOTOUHBIe MaluHbl — cable lasher).
Kabenn ImpUMATHIBAIOT B IIPOJIETaX K HeECYIIeMY
TpOCy IIPOBOJIOKOM, IeTJH TeXHOJOIHYecKoro
3ajaca M y3JIOBble 37eMeHThl (My(dThl) IOJBeIIM-
BaIOT Ha Tpoc (strand mounted);

e MUKpPOTpybOUHAS BO3AYIIHAS KaHATH3ALMS, aHA-
JIOT MUKPOTPYOOUHOM II0[13e MHOM, HO B BH/e Kabe-
Jie¥ C BBIHeCeHHBIM HeCyIUM 3/IeMeHTOM JJIsI TIOA-
Beca Ha OIlopax;

+ TonBecHBIe Kabenu co cBOHOLHOM yKIALKOM BOJIO-
KOH/MOZY/Iel”, ¢ BBIIETIeHHeM UX 4epe3 GOKOBOM
paspe3. AHAJIOT TeXHOJIOTHH, IIMPOKO IIPHMEHsie-
Mot a5 ceTerl FTTH MHOro3Ta>kKHBIX IOMOB;

e HaBMBHAasg TEXHOJIOTHS C BO3MOMXKHOCTBIO IIOC/Ie-
IOBaTeIbHON MHOKECTBeHHON HaBUBKH OITHYE-
CKUX MHUKpOKabenel. MIeoloruyecky moxoka Ha
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TEXHOJIOI'UU

Puc.4. Mpnmep KOMMaKTHOIo pacnonoXeHuns
3nemeHTOoB ceTu FTTH. XXunowm panoH Hosas Mxxopa
nog CaHkT-MeTepbyprom. Apon-kabenm npoxoaat

K JOMaM OT OMOpbI B MOA3EMHbIX NAACTUKOBbIX
Tpybax

MHKPOTPYOOYHYI0, HO MUKPOKabenn HaBUBAIOTCS

Ha BHEIIHHWH CHJIOBOM 3JIEMEHT, a He 3a/1yBaloTCsl.

BHENTHUM 371eMEeHTOM MOKeT OBITh CAMOHECYIIH I

OIITHYeCKHU I Kabeb.

Bce 3TH mHOAXOABI, KPOMe MHKPOTPYOOUHOI BO3-
OYLUIHOM KaHa/JIM3allUM, IOAPa3yMeBaIOT, YTO APOII-
y3/1bl (MyQTBI) MMEIOT Pa3beMbl MJIS MOAKJIIOUEHHS

MpuKpenneHne B TOUKax

onTunyeckue
kabenn

KpenneHue NoBUTOWM I'IpOBOJ'IOI(OlZ

6
) N3LW-TexHonorus

~——— npuKpeneHue HaBmeKkon OK

) HaBuBHas TexHosorms

Puc.5. NpukpenneHne Kabensa K Hecywemy
371eMeHTY: a — NPUKPEenJIeHNe B TOUKaX KJANNCaMu,
XOMYyTaMM UK CTSXKKaMK; 6 — npukpenneHmne
nyTem 06MOTKM MPOBOJIOKOW, IEHTOW NN
AVBNEeKTPUYECKUM KOPAOM (13LW-TeXHON0rns);

B — HaBMBKA kabens Ha HeCYLLNI CUNOBOM 3/1IEMEHT

IIEPBAA MINJIA

npor-kabener. 9To I03BOJISIeT IOAK/IIOYATh abOHeH-
TOB 6e3 CBapouHBIX PaboT M He pa3MellaTh TeXHOJIO-
TUYeCKUH 3aIac gpor-Kabenen Ha oropax. B ciydae
MUKPOTPYOOK TeXHOTIOTMUeCKUH 3aIac Apor-Kabener
B paMOHe OIIOp TaK>Ke He Hy>KeH.

OTCYTCTBHE TeXHOJIOTUYeCKHX 3aIlacoB JpoIl-
Kabesner - o4ueHb BaskHAs [JIS KOMIIAKTHOCTH 4YepTa
KabenpHOTO pemieHUs. [10 BO3MOKHOCTH CienyeT
YCTPAaHUTh M IeTIM TeXHOJIOTHYeCKOro 3allaca pac-
IIpefe/IUTENBHBIX Kabenell - HallpuMep, 3TOT 3aIlac
YKJIQABIBaTh BMOJIb IIPOJIeTa KMJIM KOMIIAKTHO BJIOJIb
OIIOPHIL.

Onruyeckrve MYQTHI, IIOABeIIMBaeMble B IIpoJIe-
TaxX WK YCTAaHOBJIEHHBbIe Ha OIIOpPY, MOJIKHBI JIETKO
OTKPBIBAThCS IIPU paboTax Ha OMOpe HJIH C JIECTHULIBI,
obecrieunBasi HafeXHYIO TepMeTH3aI[HI0 IIOCTIe
3aKpHITHSA. DPPEeKTUBHEL OLITUYECKHE MYPTHI C BHEIII-
HUMH OITHYeCKHMH repMopasbeMaMHU, He Tpebyro-
IIMe JOCTYIIa BHYTPb [IPH IIOAK/IIOYeHUH Kabee.

PaccMOTpHUM HoApobHee OCHOBHBIE ITOJXOMIBI K CO3-
JaHHUI0 KOMIAKTHBIX Bo3AyIIHEIX FTTH-cuctem.

KOMNAKTHASl CETb C MHOXXECTBOM

APOMN-MYO®T

JlIst TIOCTpOeHHUsI CeTH C 6OMBIIMM YHCIOM JPOII-
MyQT JOCTATOUHO PACIOIOKUTH ONITHYECKHe Kabenu
B IIpoJieTaX B OOUH-/IBA YPOBHA. HampuMep, Bepx-
HUI ypoBeHb — duiepHble Kabenu, MOAK/IOUAIONINE
pacmpenenuTenbHble y371bl. HU>KHHUHN ypOBeHBb — pac-
npefieuTe/IbHbIe Kabelu, OTXoAslHe OT pacrpese-
JIATEJIBHOIO y371a CO CIIMTTePaMHM, K KOTOPBIM IIOA-
KJIIO4YaIoTCsa HuteidoM Apon-MydTel. I10 HEKOTOPHIM
y4acTKaM ceTH OynyT mpoxoauTs oba THIa Kabesem.
PacrpenenuTenbHble KabeluM MOTYT II€PeHOCHTH
bumepHble BOMOKHA — CKakeM, AJis IOAKJIIOUeHHS
pacmpezenHTebHOIO y3/1a, OTCTOSIIEro OT GUIepHOM
MarucTpanu. Jpomn-Kabenu IPOXOASIT OT OIOp Cpasy
B ZIOMa, B ITpojieTax UX HeT. [I03TOMy M HY>KHO 60/1b-
[I0€ YMCJIO APOI-MYPT - GaKTHUYECKH APOI-MyQPTy
YCTaHaB/IMBAIOT Ha OIOpe, ec/iM K Hel IO0AK/IIYeH
XOTS OBI OUH JOM.

g co3laHUS KOMIIAKTHOHM CHCTeMBI cCJIefyeT
OTKa3aThCsl OT OYXT TEXHOJIIOTMYeCKOro 3araca, Heob-
XOAHUMOIO IS MOHTaXXa IPOI-MYQT. O6BIYHO OH
TpebyeTrcsi, 4To6BI MOHTHPOBaTh Kabenb B MydTy
M CBapHBaTh BOJIOKHA He Ha OIOpe, a B 3allHUIIeH-
HOM U 00OpyZOBaHHOM MecTe, Ha 3eMJie — HaIlpH-
Mep, B IepeABHKHOM aBTOMOOMIBHON J1abopaTopuu
(JIMOK). To ecTh Heob6XOOHMO JOTSIHYTb MOHTa>KHBIH
y4acToK Kabesst 1o 3eM/IH U pa3zfensiBaTh ero B IMOK
HeIOCPe[CTBEHHO y oropel. He co3maBast OyXT Tex-
HOJIOTMYeCKOT0 3alaca, 3T0 MOXKHO [e/aTh, HaIlph-
Mep, clenyromuM obpasom. Kabess K oriope KpeImuTcs
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Puc.6. J13wep 1 06MOTOYHasi MPOBOAOKA

aHKepHBIMH 3>KMMaMHU. B/1onb onopel, roe 6yzeT pas-
MellleHa Apor-MydTa, Kabespb OIyCKaeTcs 0 MeCTa ee
YCTaHOBKH C 3aIlacOM Ha Ppasfiesiky, CHOBa BO3Bpallja-
eTcsl HaBepX U BefleTCsl K C/IefyIOIIer oIope - IONY-
yaeTcst T-06pa3HbBINl y4acTOK HeIPephIBHOTO Kabesst
(puc.4). Ytobsl HOTIHYTH Kabenb 10 pabodero croma
B JIMOK, ero JOCTAaTOYHO OCBOOOIUTH U3 3aKMMOB Ha
OIope U CIIyCTUTh Ha 3eMJII0. B pe3ynbraTe OH IIPOBHC-
HeT MeXKAY Ipefplayller U Moc/lIelyIoler OIloOpaMH,
a ero LieHTpa/bHasl YacTh OymeT 3aBefeHa B JIMOK.

Jlpyro nprmMep - KabenpHasi CUCTeMa, HCIIONIb3YIO-
Iass MHOTOBOJIOKOHHBIE TepMopasbeMbl (OptiTip KoM-
nanuu Corning uau ero aHasoru). Ilpenrornaraercs,
YTO pacIipefielIUTeNIbHbIe Kabeln MMeIT TaKHe pash-
eMBbI ¢ 06eux CTOpPOH. B pe3ynbraTe IpUXOOUTCS pabo-
TaTb C KabelsIMU HeKOoeH CTaHAAPTHOM [JIHHBI, YTO
Hen30e>KHO IPUBOAUT K ero M36bITKy. B Takoro poma
cucteMax OOBIUHO MCIIONb-

(3I1T) mOMKHBI 6BITH 3aKPBITH KOPOOOM, YIOsKeHBI B 31T
WJIM CTSHYTHI B Iy 4YOK.

CeTph TaKOro THIIA, IIOATOTOB/IIEHHAS K IOAKIIIOUE-
HHIO ab0OHEHTOB, [O/KHA MMeTh POBHO CTOJIBKO IIOP-
TOB B IpOoI-MydTax, CKOJIBKO JOMOB OHAa OXBaTbIBAeT,
TakK KaK B 1I000M IoMe MOKeT II0SIBUThCSI aboHeHT. To
eCTh OHA PaccYMUTaHa Ha 100%-HbIF 0XBaT aOOHEHTOB.
[TosToMy ceThb 6ymeT UCIO0NB30BaThCSI He 3QPEeKTUBHO,
eC/IM OIIepaTopy He YAACTCS IMOAKIIOUHTH OONBIIMH-
CTBO aDOHEHTOB. A 3TO YaCTO C/IyyaeTcs y ajbTepHa-
TUBHBIX OIIEPaTOPOB B CTaHAApTHON (He 3/IMTHOLL)
SKHJION 3aCTpokiKke. I109TOMy IOAXOH C MHOXeCTBOM
OpoI-My$T peKOMeHIOBAaH TPaJHUILIMOHHBIM OIlepa-
TOpaM, MMEIOIIUM IIaHbBl Ha 100%-HBEIK OXBaT Hace-
JIeHHs. U B KOTTeI KHBIX IIOCEJIKaX, eC/IH OIlepaTop
opuH. HecMoTps Ha ymobcTBO MOAK/IIOYeHH s abOHeH-
TOB, 3TOT IIOAXOZ BO MHOT'HX CJIy4asix He OyIeT 5KOHO-
MHUYHBIM BBUy 3HAUHTe/IbHBIX U3[IeP>KeK Ha MOHTAXK
MHOKeCTBA I POII-MYPT.

MPUMOTKA KABEJIEM K HECYLLLEMY TPOCY

(n3w-TeExHONOrMA)

Bce Ka6EJ'II/I B nponeTe MO>XHO HPI/IMOTaTb HpOBO)’IOKOfI

K HECYIl[eMy TpOCy KaK OOHH KOMHaKTHBII;I Hy‘-IOK.

CymecTByeT TpH crocoba NIpHUKpeIUIeHUs Kabens

K OTAEe/IBHOMY HecyIllleMy 3JIeMeHTY — TPOCy, IIPOBOLY

HJIH Ipyromy Kabeto (puc.5):

. HPI/IKPEHHEHI/IE B TOYKaX KJ/IIHUIICAMH, XOMYTaMI/I
HJIN CTSI>KKAMH;

3yeTcsl IUIOCKHE CaMOHeCy-
UK Kabess. [Tepes CIIycKoM
M IIOAKIIOYeHHeM TIepMo-
pasbeMa K MydTe H36BITOK
IUIOCKOro Kabessi CMaThIBa-
eTcsi B IUIOTHYIO OyXTy AMa-
MeTpPOM 25 CM WJIM MeHBIIIe,
KOTOpasi 3aBeIIMBAeTCS Ha
BepIIKMHEe OIIOPhI. DTO JIeIKO
Clienarh, ecid KoHell Kabesst
HU K 4eMy He IOJKJIIOYeH,
HO TaKkyko "6apaHKy" IIPaKTH-
YeCKH HEeBO3MOXKHO CMOTATh,
ecnu Kabenb yske IpUBapeH
B MydTe - I109eMy U HY>KHBEI
MHOT'OBOJIOKOHHBIE rep-
MOpa3peMbl, HHaue TaKas
cucTeMa TepseT KOMIIAKT-

6)

HOCTb. Bce Kabenu, mpoxoms-
IIIHe I10 OIIOPe BBEPX OT MY THI
K KPOHIITeMHaM HIN BHH3
K TIOA3eMHBIM 3alUTHBIM

Puc.7. NpumMoTka kabenen K Tpocy: a — kabenu n gpon-mydra npMKpeneHbl
Ha ABa Tpoca, Apon-kabenn oTXoAAT KAk OT OMOpbI, Tak U OT TPOCOB; 6 — neT/s
TEXHOJIOrM4eckoro 3anaca kabensa Ha Tpoce

ITIOJIM3THUJIEHOBBIM TPYGaM

IIEPBAA MINJIA
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a) 6) B)

Pnc.8. MuKpoTpybOYHbLIV TMBPUAHBLIN Kabenb AN BO3AYLWHON NPOKAAAKN: @ — TMOPUAHBLIN MUKPOTPYHOUHBLIN
Kabenb Ribbon (aBe Tpy6kM 8 MM ANA pacnpenennTenbHbiX MUKpoKabenei, BoceMb Tpy6oK 5 MM A8
a60oHEHTCKMX Moaynei); 6 — 0AHOTPYBOYUHbIN NOABECHON Apon-Kabesb; B — 0TBOJ ApOon-Kabenen 1 3akpbiTme
MecTa paspesa MaHXeTomn

¢ 0OMOTKM ITPOBOJIOKOM, JIEHTOM HJIM OU3/IEeKTpHUUYe- TaKHUM CIOCO6OM K TPOCYy MOXKHO TOJIBKO OJUH
CKHUM KOPZOM; Kabesb.
* HaBMBKa Kabes Ha HECYIIUH CHUIOBOM JIeMEHT. Jipyroi crmocob - mpuMaTeiBaHHe Kabenst mpo-
[IpuKkpeneHre KJIHUICAMHU HJIH XOMYTaMH  BOJOKOM HJIHM JIEHTOH. [lJIsi IPUMOTKH TpebyeTcs
HCIIONB3yeTCsl C JaBHUX BpeMeH, B IIPOLNIJIOM  CIelManbHas MamuHKa - yamep (lasher) (puc.6).
BeKe 4YaCTO MPUMEHSIOCh A/ BO3AYMIHOM Ipo- FMMeHHO 53TOT IOAXOJ HAa IMPOTSKEeHUH [ecs-
K1agKku TenedoHHBIX Kabenel ¢ BUTBIMM MapaMH. THJIeTHH IHPoKo mpumeHsietcss B CIIA u B Apy-
[IpuKpemIaTh Kabenlu K HeCcylleMy 3JeMeHTy Cjle- THX CTpaHaX CeBepOoaMepPHKAHCKOrO0 KOHTHHEHTA.
AyeT [0 ero IojBeca - B IPOTUBHOM C/Iy4yae mmoTpe- OO6MOTOYHAsi MaIIMHKA YCTAaHAaBIMBAaeTCsS Ha
byeTcss aBTOBBINIKA. be3 mpobreM HPUKPENHTh TPOC M IPHU IPOTSIKKe BIOJb HEro COBepIIaeT

IIEPBAA MIUJIA 1/2013
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BpallaTesbHOe OBHKeHHMe. JI3IIep BPY4YHYIO IIPOTS-
THBAIOT 32 BepeBKY C 3eMJIH. Yepe3 HUKHUM Iepef-
HHUU POTHK B MAIIHHKY [10JaeTCsI IPUMaTbIBa€ MbIH
Kabenp WM Iy4oK Kabemer. Ha MalIMHKe pacIio-
JIaraloTCsl ABe KaTyIIKH OOMOTOUHOH ITPOBOTIOKH
13 Hep>KaBeollleH CTalu.

[IpMaThIBaTh MOXKHO /1t06bIe Kabenu - U TenedoH-
Hble C BUTOHM NapOH, M KOAKCHa/bHBIE, W ONTHYe-
ckue. BO3MOXHO IpPHUMATBHIBaTh HECKOJIBKO Kabenemn
OIHOBPEMEHHO HJIH I10C/IefoBaTenbHO. MeHHO H3-3a
CBOEH YHHUBEPCAJIBHOCTH JISNI-TeXHOJIOT Sl TaK K POKO
pacrpocTpaHuaach B CeBepHOM AMepuke. OHa ITOKa-
3aja CBO 3QEeKTHBHOCTD U AJISI BO3AYIIHBIX OIITOBO-
JIOKOHHBIX KabelbHBIX CeTeH CBsi3W. Hampumep, s
Bo3,aym1-10171 cetu FTTH Bce kabenu B BUIE OLHOTO
IIyuka [PHUMATHIBAIOTCSI K OHOMY TPOCY, IIOfIBEIIeH-
HOMY Ha OITOpHI 37IeKTPHUYeCKOHM pacIipefeTUTeTbHOM
cetu. TakuM o6pa3oMm pemiaeTcs mpobieMa MHOXKe-
CTBEHHOCTH IIofBeca Kabenel ceter mocTymna. Ha aToT
Ke TPOC 3aKPeIISIIOT COeJUHHUTEIbHBIE U JPOIT-My)THI,
Y IIeT/IU TEXHOJIOMYEeCKOro 3amaca Kabens (puc.7).

B PocCHM JI3II-TEXHOJIOTHU IO TPUMEHSITh Ha IMHU X
3JIeKTPUYECKUX CeTel HelIb3sl M3-3a OrPaHHUYEeHHUH
IpaBHUJIAMU YCTPOMCTBA 3JIEKTPOYCTAHOBOK (TPoC
M IIPOBOJIOKA - He JU3IeKTPUKHU). Ho ecnu omepa-
TOp HMMeeT COOCTBEHHBIE OIOPBI, TO 3Ta TEeXHOJOTHS
BIIOJIHE IIPHMeHHMa, 0COOeHHO eC/IM IJIAHHUPYeTCs
100%-HbIi 0xBaT aboHeHTOB. [Iy1g "PocTenekoMa’ JIaII-
TEeXHOJIOTHSI MoIyIa OBl II0OKa3aTh CBOI "aMepHKaH-
cKky10" 30 deKTUBHOCTD 61aromapsi CBoeyl YHUBEPCAIb-
HOCTH - M MeOHBIe, U OITHYECKHe Kabeld MOKHO
IIPUMAaTBIBATh K OAHOMY TPOCY, KOTOPBIM UI'PAeT Posb
KaHaJIM3aLMHU /I Pa3HBIX THUIIOB Kabesem.

Bo3aYLWHASI MUKPOTPYBOYHAS KAHA/IU3ALMUS
FTTH

MuUKpOTpYOKM A 3aAyBKH B HHUX OINTHYECKHUX
MHKpOKabenell U MOAYIeH CTPeMHUTENbHO HabHparoT

MOMY/ISIPHOCT B EBpore, 0co6eHHO IJIs1 CTPOHTEND-
cTBa ceTerl FTTH. Kabenu ¢ MUKPOTpy6KaMHU ObIBAIOT
IJIsT IPOKJIAAKU B KaHAJIBl TPASULIMOHHOM TeedOH-
HOM KaHAJIMU3ALUU, B IPYHT, II0 3JAHHSIM U BO3AYII-
Hble - IS IofBeca Ha omopax. IlocienHue (puc.8)
[I03BOJISIIOT IIOCTPOMTh KOMIIAKTHYIO BO3JYLIHYIO
FTTH-ceTb. MuKpoKabenbHast cbopka HMeeT BbIHe-
CeHHBIM CUJIOBOM JIeMEeHT [JId IoABeca, OObIYHO 3TO
CTeKJIONIPYTOK, TaKOM Kabenb — IIOTHOCTBIO SHUIJIEK-
TpUYecKUH. [ IpUMepa PacCMOTPHUM 3IeMeHThI
MHKPOTPY6OYHOM BO3AYIIHON cHcTeMbl Ribbonet kom-
naHuu Ericsson. THOPUIHBIN IIOABECHOM MHKPOTPY-
6ounbl Kabenpb cucteMsl Ribbonet comepskut TpybKHM
nyiss MUKpokabeneit u moxynert (puc.8a). Kabens mpo-
KJIA[[IBA€TCS HA OIIOPAX BIOJb YIHLBI MEXKAY Y3TaMH
abOHEHTCKUX IMOAK/IIOUeHUN - MybTamu (puc.9), pas-
MeIleHHBIMH Ha OIIOpaX HJIM B IIKadax 107 OIIOPAMH.
BoJIOKHa pacIpefieTUTeNbHBIX MHKpPOKabesen, pac-
IIOJIO’KEHHBIX B TPybKax OoJbIIero JrameTpa, KOMMY-
THPYIOTCSI C BOJIOKHAMH abOHEHTCKHUX MOZY/IeH, yXo-
OSIIUX B TPYOKK OHaMeTpoM 5 MM (B Kabeste Ha puc.8
TaKUX TPyboK BoceMb). B y3esm aDOHEHTCKHUX IIOAKIIIO-
YeHHH BBOAMTCS IBa Kabens c oboMX HaIlpaBleHHH
ynunsl. TakuM obpas3oM, OT y31a K AOMaM B TPy6-
KaX MOXHO OTBeCcTH 16 Momysed. HerocpeacTBeHHO
K ZIOMy IIPOBOLUTCSI OAHOTPYOOUHBIN [poI-Kabeapb
(prc.86), TpybKka KOTOpPOro coeIUHSIETCS C TPYOKOK IIOJI-
BEIIeHHOI'0 BAO/Ib YIHLBl TMOPUAHOIO MHOrOTpy60d-
Horo Kabesns. s mopcoeluHeHHs oborouka Kabemns
paspesaeTcsi, BBIBOLUTCS HY>KHAasi TpPybka M COeUHS-
eTCsi THJIB30H € TPy6KoM Ipori-Kabess, a MecTo paspesa
3aKPBIBAETCS CIeLIMaJIbHOM TepMEeTH3HPYIONe MaH-
>KeToH (pHc.8B).

ABOHEHTCKUe ONTHUYeCKHe MOIYIU IIOCTABISIOTCS
B BHJle KaTyIIeK JJIsI 3a[]yBOYHOTIO ITUCTOJIeTa, C OHOH
M3 CTOPOH OHH HMeIT pa3beM. 3aAyBaTh Kabesb
MOXHO M3 JoMa aboHeHTa, IPHUBAapHUBasi MOAY/Ib
B MydTe Ha omope (prc.10). Bo3mMoskeH M 06paTHBIN

Puc.9. PacnpegenutensHas MypTa NOgKAIOYEHUIN
AbOHEHTCKMX 3ayBHbIX MOAYEN C BBOAAMW AN18
MHOrOTPYBOYHbIX MOABECHbIX Kabesen

Puc.10. 3azayBka 13 fomMa aboHeHTa (a);
3a1yBOYHbIN MoAy b (6)

IIEPBAA MINJIA
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BapHUaHT - 3aJlyBKa OT OIIOPHL B IOM, €CJIH HCIIOIb3Y-
IOTCSI KPOCCOBBIE IIKAQEI.

MuxkporpybouHas nogBecHas KabenbHasi CUCTeMa
3ppeKTHBHA NPHU ONHOBPEMEHHOM IIOKIIOYeHUU
Bcex aboHeHTOB. IIpH IOCTENEeHHOM IOAK/IIOYEHUU
bpuraza, Bble3karomasi K abOHEHTY, JOJIKHA HMeTb
He TOTBKO CBAPOYHBIH, HO M 33/1yBOYHBIN KOMILIEKTHL.
9TO yBeTHMYHBAaeT PACXOAbl IOAKIIOUEHHS! B YacTH
aMOPTH3AIHH JOPOrOCTOSIIIEro 060pymOBaAHHS.

MoABECHbIE KABEJIN CO CBOBOAHOM

YK/IALKOW BOJIOKOH/MOAYIEN

CaMoHecyImHe IO/BeCHBble Kabeln HMMEIOT CedeHHe
B Bue 8" C AU3MEeKTPUYECKHM BBIHECEHHBIM CHJIO-
BBIM 3/IeMeHTOM (CTeK/IOIPyTKoM). ONTHUYecKas 4acTb
Kabens moxoska Ha FTTH-Kabenu [/ MHOTOKBapTHP-
HBIX JIOMOB, KOTOpbIe IIKMPOKO IIPHMEHSIOTCS B [IOC/Ie]I-
HMe TOfIbl, OfIHAKO MMEIOTCSI OTIUUMSL. [IepBoe U3 HUX
COCTOMT B TOM, 4YTO [JI/IMHAa BBIHMMAaeMOIO BOJIOKHA
B IJIOTHOM Oydepe MM ONTHYECKOrO MOZAY/s paBHA
PACCTOSIHUIO MEXKIY OIOPAaMH H MOKET ITpeBBHIIIATh
50 m. [pyras 0CODEHHOCTDh BHEIIIHEH [IOABeCKU — Heob-
XOZIMO ITPeIOTBPATUTh I10I1aIaHKe BO/Ibl B Kabeb (1 ee
pacrpocTpaHeHHe B0k KabeJis) uepe3 60KOBOL pa3pe3
000104KH. [l 5TOr0 BO BHYTPEHHIOK IT0TI0CTh Kaberst
n00aBIsAIOT BOmOHabyXaloI[he 3MeMeHThl - HHTH,

ITEPBAA MUJIA

Puc.11. Kabenb BHELWHeN NpoKAaaKn C BbigeNeHNneM
Moayns yepes 60KOBOe OKHO, repMeTm3aLmnsa
reneson mydTon

JIEHTBl WJIM IIOPOLIOK, HO OHHU 3aTPyAHSIOT CBoboA-
HOe BBITSATHBAaHMe BOJIOKHA B Oydepe uepe3 paspes,
0cobeHHO 50-MEeTPOBBIX OTpPe3KOB. [Ipyroi IIOAXOf,
KOTOPBIH IIPUMeHsIeTCS B 6OIBIIMHCTBE COBPeMEeHHBIX
peIlleHH ~ HaJleskHasl TepMeTH3alis MeCcTa 60KOBOro
paspesa M 3alKTa BBIBOAA MOAY/IS CIIeLIMaTbHOM Myd-
Tou C reseM (puc.ll). IIpu 3TOM Me>KMOAY/IbHOe IIPO-
CTPAaHCTBO HHYEM He 3aIl0/IHEeHO, a MOIYIH HMEIOT
SKeCTKYI0 000/I0UKy, II03BOJSIOUIYI0 IIPOTaJIKUBATh
UX B TPYOKy Ha 1520 M - Ha THIIMYHOE PACCTOSHUE
JPpOII-y4acTKa.
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Puc.12. OnTunyecknm kabenb, CNNPanbHO HABUTLIN
Ha dasHbIM npoBog /1M 110 kB

a) 6)

Puc.14. HaBuBHble Kabenu: a — byxta 100 M 12-Bono-
KOHHOro Kabens, nMetoLLero ¢ O4HOM CTOPOHbI
pasbembl SC; 6 — 6yxTbl 100, 60 1 20 M O4HOBOJIOKOH-
HOrO ONTUYECKOro Kabesns, OKOHLLOBAHHOIO C 06eunx
CTOPOH pasbemamu SC

OnMH M3 eBPOIeNCKUX IIPOM3BOAUTeer Kabess
6e3 BOJOOIOKMPYIOIIUX 3/IeMEeHTOB JocTur 100 M
MaKCHMaJIbHON IJIMHBl BbIeMKH BOJIOKOH B IIJIOT-
HOM 900-MKM 6ydepe. BEIHYyTOe OITHUYECKOe BOJIOKHO
TaKOH JI/IUHBI TPebyeTcs BpeMeHHO Y/IOKHUTD B CIIeIH-
a7BHBIA KOHTEMHep. DTO MOXKHO CZesaTh BPYUHYIO.
Jlsist obnerueHus BleMKU 60/BIIUX JIKUH 6bLI0 pas3pa-
60TaHO CIleLMa/IbHOe 3JIeKTPOMeXaHHUUYeCcKoe YCTPOH-
CTBO, KOTOpOe BBITSTHBAeT BOJIOKHO U MEeTISIMHU YKJIa-
IBIBAeT B KOHTEMHep TakK, YTOObI ero MOXKHO ObLIO
BBIHYTb 06paTHO 32 cBO6OAHBII KOHel]. [lociie BbIeMKH
BOJIOKHO B IIJIOTHOM 6ydepe MOKHO 3aTSHYTb B TPyOKY
npor-kabens (cMm. puc.86) B moM aboHeHTa. Ho B oT/iH-
YHhe OT TeXHOJOIHM II0JBEeCHOM MHKPOTPYyOOUHOM
KaHaJIU3aIUM, BOJIOKHA B Oydepe He 3amyBaroT, a
3aTSATMBAIOT HUTBIO MJIM BAKYYMHBIM HacocoM (depe3
MOpILIEeHb B TPy6Ke).

a)

Puc.13. HaBuBKa onTM4eckoro gpon-kabens: a —
HaBMBKa MalLMHKOWM; 6 — kabenun, HaBUTble Ha OKCH

IIEPBAA MINJIA

Ecnu B kabesle IPUMeHSIIOTCS OIITHUYECKHe MOAYTH
C HeCKOTTBKUMH OIITHYeCKHUMH BOJIOKHAMHU, UX HY>KHO
IOBECTH TOJIBKO [0 HPOI-MYQTHI, I/le ITPOUCXOAHT
KOMMYTallUsl C Apor-KabensiMu B moma abOHEHTOB.
JIJ1s1 9TOTO JOCTATOYHO BBITSHYTh U3 Paclpe/ieTUTeNb-
HOro KabeJss HeCKOIbKO MeTPOB MOAY/s (pPacCTosiHUe
1o MyTEI IITIOC TEXHOJIOTMYeCKHU I 3aIlac) U 0Tpe3ars.
OCTa7BHON MOIY/Ib MOKHO OCTaBHTb B Kabese - 3TO
MOKeT OBITh HECKOJIBKO ECSITKOB METPOB, IIOCKOTIBKY
paspes fenaeTcsi B OKHe Y COCeHEH OIOPEL. J/Isl TAKOH
OIlepallkH BHITSKHOE YCTPOKCTBO He HY>KHO. K MydTe,
ecnu Kabenb depe3 Hee He IIPOXOAUT TPAH3UTOM,
IOJIKHA UATH 3allUTHAS TPyOKa.

TeXHOJIOTHSI IIOABECHBIX Kabeynel co CBOOOAHOM
YK/IaJAKON BOJIOKOH/MOAY/IEN IOKa HaXOOUTCS Ha CTa-
oUW OopaboTKH M ampobupoBaHHs. TeM He MeHee,
BBITSITUBaHHeE BOJIOKOH C IIOC/IeAYIOLel MPOKIafKOH
B JIOM Yepe3 MHUKPOTPYOKy - oueHb THOKOe pelleHHe.
JloM monKkIo4YaeTcs OT 6IK>KAMIIel OMOpbl, IpHUYeM
OT OZIHOM OIIOPBI MOXKHO IIOAK/IIOYHUTD J1H060e YHCII0
nomoB. C APYroi CTOPOHBI, HAXOASCh HA JIECTHHLIE
WM B "KOLIKAX' Ha BEPXY OIOPBI, TPYIHO BEITITUBATh
BOJIOKHO B 900-MKM 6ydepe 1 BpeMeHHO YKJIaIbIBaTh
ero B KOHTEMHep - Hy>KHa aBTOBBIIIKA, IIPUYEM JJIs
MOAK/IIOYEeHHST KaskAoro aboHeHTa. DTO CHJIBHO YAO-
poskaeT CTOMMOCTbD IIOK/IIOYeHH I, YTO HesKeIaTeIbHO
IJIs1 MacCOBOTO IIPHMeHeHHsI B Poccuu. BHITATUBaHUe
MOAy/s, HaobopoT, MPUBOAUT K IOTepe I'MOKOCTH.
Hampumep, eciv B parioHe OIOPH BCEro JBa JIOMa,
a MOIY/IH, IOIYCTHM, COAEPKAaT IIeCTb ONTHYECKHUX
BOJIOKOH, TO BCe PaBHO ITPHU/IETCS BRITSITUBATh MOYIIb,
Y 4eThIpe BOJIOKHA B HEM ITPOMAAyT. TaKskKe OTMETHM,
4To B Poccuu kabenu 6e3 BOgOOIOKHPYIOMIKX 3/IeMeH-
TOB TpebyloT 0co60 aKKypaTHON paboThl IpU repme-
TH3aI[UH1 OOKOBBIX OKOH. Ec/iu Boja mormasna B Kabemsb
U 3aTeK/Ia B HIDKHHE YYaCcTKH TPAcChl, 3MMOK OYeHb
BEPOSITHBI AaBApPUH.
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HABUBHAS TEXHONOIrMA gns
BO3AYLUHbIX FTTH-CETEN
[IpUKpeIIeHHe OIITUYeCKOro Kabens Ha
HeCyIIMH 37eMeHT MeTONOM CIIHpaJib-
HOI HaBUBKH (puc.12 u 58) 6b110 mIpen-
JIOK€HO B Haydasie 1980-X romoB M IIpo-
MBIIIEHHO BHeapeHo Ay BOJIC-BJISII.
C 1982 ropa niponoskeHo Honee 27 THIC, KM
TaKUX JUHHUH. B 1990-e Toabl, BO BpeMs
Hayasia pocTa cTpouTeabcTBa BOJIC A

a)

Jla7bHer CBsSI3M, HABHBHAS TEXHOJIOTHS
6BIa KAHIUJATOM Ha MacCcOBOe IIpHMe-
HeHUe, TaK Kak I103BoJIsi/1a 3P GeKTUBHO

Puc.15. pon-MydTbl C NOAKAOYEHHbLIMU HABMBHbLIMKW APOn-Kabensamu:
a — Ha lepeBSHHOW onope; 6 — NoABeLleHHas Ha TPOC; B — KOMMAaKTHas
Ha onope C yKJIaAKOW BCex kabesen B 3aLUTHYIO Tpyby

KCIIONb30BaTh CYIECTBYIOILYIO CETEBYIO
MHQPACTPYKTYPY BHICOKOBOIBTHBIX JIDII
MacmTaba Bcel cTpaHbl. Ho ¢ Hadasa 2000-x rozoB
pe3Ko mofelieBes0 ONTHYECKOe BOJIOKHO, Ha4yaloCh
MaccoBOe IIPOM3BOACTBO CAMOHECYLIMX OINTHYECKHX
Kabeneir (OKCH) u xabesneri, BCTPOEHHBIX B IPO30TPOC
(OKT'T), 1 HaBUBHAs TeXHOJIOTHS YIllJIa B HUIIH CIIeLIU-
aJIbHOrO IIprMeHeHu s Ha JIIII.

HaBuBHas TexHojorus njas ceteri FTTH - 3To
yKJIaJKa Ha HeCyIIHH 37IeMeHT TOHKOIO OIITHYeCcKOro
MHUKpoKabens. Kabenb HaBHBaeTCs CIeLIHAJbHOU
MaIIHMHKOH, IPOTSATHBaeMOH BPYUYHYIO BIOJb HeCy-
mero eMeHTa 3a ¢an ¢ 3emau (puc.13a). I[Ipu atom

ITEPBAA MUJIA

OHa COBepIIaeT BpalllaTe/IbHOe ABHKeHHe. MaIluHKa
JOCTaTOYHO JieTKast (0 7 KI), [I09TOMY ee MOKHO yCTa-
HaB/IMBaTh Ha TPOC KaK C JIGCTHHIIbI, NPHUCTaBJIeH-
HOM K OIIOpe, TaK M HaXo[sCh HAa OIOpe B "KOIIKAX'.
HaBuBHBIe Kabenu IIOCTABISAIOTCS B BHE MePHBIX
[IOC/IOMHO HAMOTaHHBIX OYXT, OKOHLIOBAHHBIE OITH-
YeCKHMMHM pa3beMaMU C OAHOM HIH C ABYX CTOPOH
(puc.14). ByXThl BK/IaZbIBAIOTCS Ha IIIIHH/EIb HABUB-
HOM MAIIMHKH.

Cnupane HaBUBKY MMeeT mar 30-40 cm. HaBUTEIT
Kabespb IIJIOTHO OXBATBIBAET HECYLIHUI IeMEeHT, YTO
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HCKJII0YaeT er0o OTPHIB IPH BeTPOBBIX BHOpPAIHSX
Uy npu obnegeHenuu (puc.136). Ha koHIIax Kabenpb
3aKpeIIsieTcs CIeUaTbHBIMH KpeIlIeHHSIMH,
KOTOpble 3HAUHUTEeIbHO [elleBile KabelbHBIX 3askKU-
MOB. Ha HeCymHUH 3JeMeHT JOMYCTHMO IIOC/Ie[0-
BaTe/JIbHO HAaBHMBAaTh MHOXeCTBO Kabener. MOXKHO
HaBUBATh Kabelb M BPY4YHYIO, HaTSATHUBas U Iepe-
XJIeCThIBAsl €ro yepe3 HeCYLIHMH 3/leMeHT C OJHOTO
M3 KOHIIOB IIPOJeTa HJIM yd4acTKa OTBOJAA B JIOM.
Py4HOM MOHTa’k BO3MOXKEH /[JISI HABHUBKH OIHOIO
KabeJst Ha KOPOTKOM y4acTKe - 1o 20 M, €CJIM BAOJIb
y4acTKa, 61M3K0 K HAaBHBaeMoMy Kabesio, HeT fiepe-
BbEB MJIM JPYIUX IoMeX. OZHAKO "BO3MOXeH' - He
3HA4YUT "LiesecoobpaseH’, IMOCKOJIBKY 37eCh O4YeHb
MHOTOe 3aBHCHT OT JIOBKOCTH PyK MOHTa’KHHKa,
c ueM Bcerpa npobnemsl. Ho TakoH criocob rogquTcs
I1s1 GBICTPOTO PeMOHTAa HJIHM CPOYHOIO IMOAKJIIOYe-
HUSL IOMa.

HaBuBaTh MOXKHO Ha CAMOHECYI[UH ONTHYECKHI
Kabenp (OKCH)*, MeTa/UTMUeCKUH UIH AUIEeKTpHUe-
CKHUH TPOC. JIONyCTHMAa HaBHUBKA U Ha 3JIeKTPHUUECKHe
IIPOBOJA pacmpelenuTenbHor cetd 0,4 kB, Ho 3TO
OCJIOKHHUT 06C/TysKMBaHUeE CeTH U3-3a He0OXOIHMMOCTH
B3aMMOJIEFICTBOBATH C SHEPreTHKaMH.

HaBuBHON Kabenb MOCTaTOYHO IMpOYeH Ha pac-
TSKeHHe, M II03TOMY MOKeT IIPOBENIMBATBCS CaMO-
CTOSITe/IBHO IIPH OTBOAAX B JOMA, €C/IH PAaCCTOSHHe
oT cToN6a J0 TOYKHM KpellJleHUs Kabessl Ha JloMe He
npeBbimaer 20 M U HeT MOTeHLHAJBHBIX $aKTO-
poB obpsiBa (HampuMep, Kabenb HaxXoAUTCS 6IH3KO
K JepeBbsiM, B 30He CXOJa CHera C KpBIII M T.IL.).
[IpH 3TOM HCIIONB3YIOTCSI HefOPOrHe 3aKUMBI THIIA
"ynutka" 6e3 Tanpema. Kabenp mopBemmuBaeTcs
oT cTo16a K JOMY, HO JOITYCKAaeTCsl M OTBOAUTH Kabesb
B IIpOJIeTe, eC/IU TOYKa OTBOAA OTCTOUT OT OIIOPHI He
maneile, yeM Ha 2 M. Eciiu oT moma mo cronba 6onee
20 M HJIM eCTbh OIIACHOCTH BHEIIHero BO3eHCTBHU S Ha
Kabesb, MeXXIy HUMH CJIefiyeT HATSHYTh HeCyIIHI
TPOC U y>Ke Ha Hero HaBUTb KabeJb.

[Ipy moiakIOUYeHUH aboOHEHTOB Jpor-KabeneMm
C pazpeMaMU Ha 0OOMX KOHIIAX He HY>KHA CBapka
WM MexaHH4ecKas COCTBIKOBKA BOJIOKOH. bBpuraze
MOHTa’KHHUKOB [JOCTAaTOYHO HMeTb TOJNBKO pa3-
IOBMSKHYIO JIeCTHHIYy M CTaHIZAPTHBIM HHCTPYMEHT.
TeXHONOrUYeCKHI OCTaTOK B BHJe OyXThl MajbIX pas-
MepOB YK/IaAbIBaeTCsI B HebOJBIIYI0 371eKTPOTeXHH-
YeCKyl0 KOpoOKy CHapy>KH HJIM BHYTPH AOMa - Kpe-
CTOBHH C ByXTaMH 3araca ONTHYecKoro Kabens Her!

*Kabenn OKCH gna cetent FTTH oTanyatoTca oT OKCH ans
BbICOKOBOLTHLIX JIIM. FTTH OKCH paccynTaH Ha MeHblune
NpoJieTbl, He UMEeeT aHTUTPEKMHIOBbIX MaTepunasioB 1 MNO3TOMY
CylLecTBeHHO gewesne. OH Takxe MMeeT MeHbLue o6onoyek,

B HEeM HeT MeXXMO/Y/bHOrO refi U OH Nerye pasaenbiBaeTcs.

IIEPBAA MINJIA

[Io oMy OT BBOJA [0 ONTHYECKON abOHEHTCKOHM
po3eTkH Kabenp MOXKHO IIPOKJIAJABIBaTh B Kabesb-
HBIX KaHaJIaX, ToQpoKaHANIAX HIH II0J, INIMHTYCAMH
(BonmokHO G.657).

B KauecTBe OpoIn-MydT MOKHO KCIIOIb30BATh KOM-
[IaKTHble MYQTHI-KHIKKH C KPOCCOM BHYTPH, MOHTH-
PYyeMble Ha OIIopy MK Ha Tpoc (puc.15). IIpoK/IaAbIBaTh
TOHKHe Kabely BIOJIb OIOPHl K II0 BHEIIHEH CTeHe
30AHHUS ClefyeT B 3aIIHUTHOM IIJIACTUKOBOH Tpybe
C IIPOJOIBHBIM pa3pe3om (puc.158).

Cpeny MeTOIOB IIPUKpeIlIeHHs Kabensi K Hecy-
IeMy 371eMeHTy (CM. PHC.5) HaBUBKA BBIITIIAUT HaU-
6onee mpuBiekaTenpHOM Ans cetern FTTH, Tak Kak,
B OTJIMYHe OT JISII-TeXHOJIOTMHK, 3TOT METOJ II03BO-
JISI€T CTPOUTH IIOJTHOCTBIO JU3IEKTPUUeCKUe Kabesb-
HbIe CHCTeMBI U He TpebyeT IpHMeHeHH s aBTOBBIIIKH,
KaK B (Jly4yae IIPUKPeIIeHUs KAUIICAMHU/CTSIKKAMH.
BEIMIPHIIL ITepes JI3II-TeXHOJIOIHeH elle U B TOM, YTO
MeTOZ HAaBHUBKHK II03BOJISIET MCIIONB30BAaTh TOHKHE
MaJIOBOJIOKOHHBIE MU KPOKabesu.

HaBuBHasI TeXHOJIOTUSI B IIPUMEHEHUH K BO3AYII-
HBIM ceTssm FTTH, 633I/IPYHCB Ha IpUHIMIIE MaJjio-
BOJIOKOHHOCTH, - OGWH M3 IVIABHBIX KaHIHMAATOB Ha
MaCCOBYI0 TE€XHOJIOTHIO /I CeTekl IIHPOKOIIOTIOCHOTO
IOCTyIla B KBapTajax Y>Ke CYIIeCTBYIONIEH YaCTHOM
3aCTpPorKH. IIpuMeHeHHe IIPOCTHIX He CAMOHECYIIHX
npor-kaberer, 63 MPOYHBIX CHUJIOBBIX JIEMEHTOB KOH-
CTPyKLMH, obecrieyrBaeT MaKCUMAJIbHYIO SKOHOMHUY-
HOCTb CTPOUTE/IBCTBA CeTH IPHU PaclIMpeHUH QyHKIIU-
OHQJIBHOCTH ee KOMIIOHeHTOB, KaK U JI3II-TexXHOJIOr K,
IIMPOKO Hcronb3yeMast B CIIA mist "MenHBIX' ceTeHr
IOCTyIla, HAaBHMBKA II03BOJSIET IIOJIBELIMBATh MHOXKe-
CTBO OIITHYECKUX Kabelel B BHIe OJHOIO IIydka. A
BO3MOKHOCTb IOAK/IIOUEHHS K 00CayskUBaHUS abo-
HEHTCKOI0 y4acTKa 6e3 CBapKHU/COCTHIKOBKU BOJIOKOH
[103BOJISIeT IIEPEHOCUTH 3KOHOMUYHBIE IIPUHIIHIIEI
OpraHu3anuu aboHEeHTCKUX IOAKIIOYeHUHN CeTeHr
FTTB Ha cetu FITH 111 MHOUBUAYa/IbHBIX TOMOB.
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