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BBenenmne

C Havas1a pa3BUTMS KOMIIBIOTEPHOM
TeXHVIKV [IPOIIUIO HEMHOI'O HeEMaJIo
IITeCTh/IecAT JieT. Bce Havaoch ¢ TOro,
uto B 1948 romy Bbinuin kanru K.
IllerHoHa “MaTteMaTiueckasi TeOpus
cea3u’ u H. Bunepa “KubepHeTnka,
VIV YIIpaBJIeHVIe U CBS3b B XXVIBOTHOM
v MarHe ”. 1986 roz - poxaeHue
VHTepHeTa, 17100aJIbHOM CeTI. DTO
CTaJI0 BO3MOKHBIM Os1arofaps
VICIIOJTH30BAHMIO HOBBIX BUIOB CBSI3M,
TaKMX KaK OITTIYeCcKoe BOJIOKHO,
TIPUIIEIX Ha 3aMeHy OaHaJIbHBIM
IIOMIVHVIEBBIM VI MEJITHBIM ITPOBOIAM.




BosyIoKOHHO-OIITMYeCcKVie JIMHUM CBS3V - 9TO BUIIL CBS3W,
pu
KOTOPOM MH@OPpMaINs IIepeaeTcs 10 OIITUYECKM
IV3JIEKTPUYECKM BOJTHOBOIaM, M3BECTHBIM I10]],
Ha3BaHIIe
"onrTraeckoe BOJIOKHO'. K mpumepy,

B HacTros111ee BpeMs BOJIOKOHHO-OIITUYECKNE
KaOeJIv1 IIpoJIoKeHBI 110 THY Trxoro u
AT/IaHTVMYECKOTO OKEeaHOB 1 IPaKTUYEeCKV BECh
MUP "OIlyTaH" CeThIO BOJIOKOHHBIX CVICTEM CBS3MAL.

, Bos1ioKoHHO-OnITMUECKMeEe JIMHUM CBSA3U KaK IIOHATHEe
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dusmuaeckme 0CO0OEHHOCTH

I I1pOKOIOIOCHOCTD ONITMYECKIMX CUTHAJIOB, OOy CIIOBIIeHHas Ype3BbldaliHO
BBICOKOVI HeCyIIleVl 4aCTOTOVI. DTO O3Ha4aeT, YTO I10 OIITUYECKOV JIVTHUVI CBA3U
MOYKHO TlepeflaBaTh MHQOpMaIIVIO co cKopocThio ropsaka 1 Tepabur/c. I'oBops
APYTVIMI CJIOBaMV, TI0 OJHOMY BOJIOKHY MOXKHO ITepefilaTb OqHOBpeMeHHO010
MWUIVOHOB TeJlepOHHBIX Pa3rOBOPOB M MWUIMOH BUieoCUTrHasIoB. CKOpOCTh
Ilepefadyt JaHHBIX MOXKeT OBbITh yBeJInueHa 3a cueT Hepeaaun MHPOopMaLmn
Cpasy B ByX HalIpaBJIEHM:IX, TaK KaK CBETOBbIe BOJIHBI MOT'YT PacIIPOCTPaHAThCS
B OJJHOM BOJIOKHE He3aBVICVMO APYT OT Apyra.



TexHmuyeckrie 0COOEHHOCTM

BOJIOKHO M3rOTOBJIEHO 13 KBapIla, OCHOBY KOTOPOTO COCTABJISeT TIBY OKVICH KPEeMHWISI, TIPOKO
pacIpOoCTpaHeHHOIo, a OTOMY HeOOpOroro Marepuiajia, B OTIMYMe OT MeAy, OTCIofa U
CpaBHUTEJILHO He OoJIbIlasi IieHa M IIPaKTUUecKy OTCYTCTBME CIydaeB KpaXky C LeJIbI0 caadn
Ha MeTaJUIOJIOM

OnTnaeckye BOJIOKHA MMEIOT guaMeTp 0Kojio 1 - 0,2 MM, TO eCcTb O4eHb KOMITaKTHBI VI JIETKY,
YTO JejlaeT MX IepCHeKTMBHBIMM IS WCIIOJIb30BaHMS B aBMaluy, IIPMOOPOCTpPOeHUM, B
KaOeJIbHOVI TEXHUIKeE.

Cre/IgHHBIe BOJIOKHA - He MeTajUl, IIPV CTPOWUTEJIbCTBE CHUCTEM CBS3M aBTOMaTUYeCKM
OOCTUraeTcs TaJIbBaHYecKas pa3Bsi3ka CerMeHTOB.

BakHOe cBOVICTBO OIITIYeCKOro BOJIOKHA - JOJITOBEYHOCTh



HenocraTkiy BOJTTIOKOHHOV TEXHOJIOT MM

TouHOCTP WM3rOTOBIIEHMS TaKMX 3JIEMEHTOB JIMHUM [IOJDKHAa COOTBETCTBOBATh [LIVHE
BOJIHBI WM3JIy4eHMs, TO €eCThb IIOIPEelIHOCTM JOJDKHBI OBITh IIOpsifKa JOJIM MMKpOHa.
[TosToMy DPpOW3BOACTBO TaKMX KOMIIOHEHTOB OIITMYECKMX JIVMHWUII CBA3/L OYeHb
JIOpOroCTOsAIIIee.

Hpyrom HemoCTaTOK 3aKfOYaeTcs B TOM, 4YTO I MOHTaXka OITMYECKMX BOJIOKOH
TpebyeTcst JOpOorocToslliee TeXHOJIOIMUecKoe 000pyI0oBaHe.



OrnTmyeckoe BOJIOKHO 1 erO BUIbI

CyimecTtByer aBa
OCHOBHBIX THUIIa
BOJIOKHA:
OIIHOMOIIOBBIV 1
MHOTOMOJIOBBIVI (TO
eCTb B HUX
PacCIpOCTPaHSAIOTCA
, COOTBETCTBEHHO,
VUIVI OIVIH VI
HEeCKOJIbKO JIy4den
cBeTa - MOJI).

N

THNE CESTOBOOOE:
&) OQHOMOOO BOS BONO KHO,
B) MHOMOMOOOBDS BONOKHD.



BonokoHHO-OnITHUYECKUI KAOEIh
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BTOpbIM BaKHEHIIIMM KOMIIOHEHTOM, ONPEIEIAIOINM HAAEHKHOCTh U I0JITOBEYHOCTD SBJISIETCS
BOJIOKOHHO-onTrueckuii  kabenp (BOK). Ha ceromus B MHpe HECKOJIBKO JECATKOB (PUpM,
MPOU3BOASAIINX ONTUYECKHE Kabenu pa3nuyHoro HazHadeHus. Hanbonee n3BectHoie u3 HUX: AT&T,
General Cable Company (CHIA); Siecor (®PI'); BICC Cable (Benuxko6putanus); Les cables de
Lion (®pannus); Nokia (OPunnsuaus); NTT, Sumitomo (Anonus), Pirelli(MTamus).

OnpenensironuMu napamerpamu npu npousBoactse BOK sBisitoTcst yciaoBus 3KCITyaTaluuu U
MPONYCKHAsi CIIOCOOHOCTh JIMHUU CBA3U. [10 yCIIOBUSIM 3KCIUTyaTaluy KaOenu MOApPa3AEsoT Ha:
MOHTKHbBIE

l.cTaHIIMOHHBIE

2.30HOBBIE

3.MarucTpayibHbIC.



JIazepnble Momym g BOJIC

Jlazepubie Mogynu cepun LFO u3rorasnuBaroTcst Ha 0CHOBE BbICOKOA(PPekTuBHBIX MQW n1azepHbix
JIMOJIOB U BBIITYCKAIOTCS B CTAHIAPTHBIX HEOXJIAKIAEMbIX KOAKCUAJIbHBIX KOPITyCax ¢ OJIHOMOJIOBBIM
WM MHOTOMOJOBBIM OINTHYECKUM BOJOKHOM. OTAENbHBIE MOJAEIH, HapsAay C HEOXJIaKIAeMbIM
UCITOJIHEHUEM, MOTYT BBIITYCKAThCSI CO BCTPOCHHBIM MUKPOXOJIOIUILHUKOM U TEPMOPE3UCTOPOM.

Bce Mogynu umeroT mupokuid Auana3oH pabodyux TEMIepaTyp, BHICOKYIO CTa0MIbHOCTh MOITHOCTH
u3Ny4eHus1, pecypc padbotsl 6osee 500 ThIC. HACOB U SABISAIOTCS JIYUIIMMU UCTOYHUKAMU U3ITyYCHUS

st udpoBbIX (0 622 MOUT/C) ONTUYECKUX JUHUM CBSI3M, ONTHYECKUX TECTEPOB M ONMTHYECKUX
TeneoHOB.



doronprueMmubie Moaysim st BOJIC

®oronpuemubie moxyau cepuun PD-1375
I cnekTpajibHoro auanazona 1100-1650
HM W3TOTaBINBAIOTCS Ha OCHOBE
dboToan010B U BBIITYCKAIOTCS B
HEOXJIAXKIaeMOM UCIIOJITHCHU U C
oHOMOAOBBIM (MoaensPD-1375s-1p), 1160 N
MHOTOMOJIOBBIM  (Mogenb  PD-1375m-ip), o . &
ONTHYECKUM BOJIOKHOM , & TaK)Ke B KOPITyCe i uarda. U,
TUNA "ONTUYECKas po3eTKa" JJIsl CTBIKOBKH C : =
SM u MM BolOKHAMH, OKOHIIJOBaHHBIMU
pa3zbeMoOM tuna"FC/PC" (Mozenb
PD-1375-ir).Mogynu  UMEIOT  IIUPOKHUI
AUana3oH paboyux TeMIepaTryp, BBICOKYIO
CHEKTPAJIbHYI0 UYYyBCTBUTEIBHOCTh, HHU3KHE
TEMHOBBIC TOKM U TMpeAHa3HAYEHBbI IS
paboThl B  AHAJOTOBBIX M  HHU(POBBIX
BOJIOKOHHO-ONTHYECKUX JIMHUSAX CBSI3H CO
CKOPOCTBIO Tepenaun uHdopmauu 10 622
Mo6uT/cexk.




3aKJIIOUYECHHUE

OnTOBOJIOKHO MOXET OBITh MCIIOJI30BAHO KaK JaTUYMK I8 M3MepeHMs HalpsDKeHMs,
TeMIlepaTypbl, JaBJIeHVs VI APYIVX HapaMeTpPOB.

OnTOBOJIOKHO VCIIOJIB3yeTCs B TUAPOdOHaX B CEeVICMMYECKVIX VIV TV POJIOKALIVIOHHBIX
npubopax. Co3maHbl CHCTEMBI C TUIPOdOHaMM, B KOTOPBIX Ha BOJIOKOHHBIN KaOeJTh
npuxonntcs 6ostee 100 maTUMKOB.

OnTOBOJIOKHO IPVMEHSETCS B OXPaHHOV CUTHaIM3AIIM Ha 0CO00 Ba’KHBIX OOBEKTaX.
OHM MCTIONB3YIOTCS KaK CBEeTOBOABI B MEAVMIIVHCKVIX U APYIVX LEeJIX, Tae SIPKUVL CBeT
HeoOXOIVIMO JIOCTaBUTh B TPYIHOLOCTYIIHYIO 30HY.

B HeKOTOpBIX 37aHMSAX OIITOBOJIOKHA VCIIOJIB3YIOTCS j1s OOO3HaYeHVs MapIIpyTa C
KPBIIIN B KaKyIO-HMOY/Ib YacThb 371aHMS.

OnToBOIIOKOHHOE OCBellleHVe TakKXe VICIIOJIb3yeTCs B JeKOPaTUBHBIX LeJIsIX, BKIIIoYas
KOMMEPUYEeCKYyI0 peKjIaMy U MICKYCCTBEHHBbIe EJIKA.

OnTOBOJIOKHO TaKXXe MCIIOJIb3yeTcs i popMupoBaHms n3oopakeHns. KorepeHTHbIN
ITy4OK, CO3[JaBaeMblVl OIITOBOJIOKHOM, MHOTTIA VICIIOJIb3YeTC COBMECTHO C JIMH3aMM —
HaIlpMMep, B 9HI0CKOIIe, KOTOPBIN MCIOJIb3yeTCs A1 IIPOCMOTpa OOBEKTOB Uepes
MaJIeHbKOe OTBepCTVIe



