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CrpyKkTypa Kypca

e Tema |. BBeaeHue;
« Tema 2. NpeobpaszoBaHne CUrHAAOB;
e Tema 3. OnTn4eckKkue BOAOKHAQ:

 Tema 4. MpUHUMNbI NOCTPOEHUA NPUEMHbIX U
nepeaAdamoLwmx onTudeckux moayaeu BOCIH;

« Tema 5. NMNaccusHblie komnoHeHTbl BOCI;
e Tema 6. AKTUBHbIe KoMNoHeHTbl BOCI;

e Tema /. TeXHOAOIrMu BOAOKOHHO-ONTUYECKUX
ceTeu.

® BOAOKOHHO-OMTUYECKME CUCTEMbI MEPEAUM o3



O0BeM AUCITUTTIAVHEL

Aekuunmn — 34 yaca (0AMH PA3 B HEAEAID);

ANabopaTopHblie paboTbl — 14 4OCOB (OAMH PA3 B 2 HEAEAM);
NMpakTuyeckue paboTbl — 16 YOCOB (OAMH PA3 B 2 HEAEAM);
PacyeTHo-rpaduyeckas paboraq;

OT4YeTHOCTD:

e 3awmTa PIP;

* 3ALLUMTA AQDOPATOPHBLIX PADOT;
* 30LLUMTA NPAKTUYECKMX PADOT;
* OK3OMEH.

® BOAOKOHHO-OMTUYECKME CUCTEMbI MEPEATHM ®4
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Cogep>kaHne TeMbl

e OCHOBHbIE MOHATHS BOAOKOHHO-OMTUYECKMX CUCTEM
nepeAaym.

* KpaTtkmm MCctopm4eCckmm o4epK PA3BUTUE OMTUYECKMX
CUCTEM MEPEAQYMN.

« OCODEHHOCTH OMTMYECKMX CUCTEM MEPEAQYMN.

e AOCTOMHCTBA M HEAOCTATKM MCIMOAb3OBAHMS
BOAOKOHHO-OTMNTNMHECKMNX CHNCTEM TIEPEAAHMN.

® BOAOKOHHO-OMTUYECKME CUCTEMbI MEPEAQUM 06



OcuHosubIe rToHATUS BOCIT]

BoAOKOHHO-ONTHYecKkas cuctema nepeaadu (BOCI) — 370 BmA
CUCTEMBbI MEPEAQYM, MPU KOTOPOM MHADOPMALIMA MEPEAQETCH
MO ONTMYECKMM ANDAEKTPUYECKMM BOAHOBOAOM, M3BECTHLIM
NOA HA3BAHMEM (OMNTMYECKOE BOAOKHO) (OB).

BOAOKOHHO-ONTHYECKAA CeTb — 3TO MHAOOPMALMOHHAS CETb,
CBA3YIOLLLUMIM DAEMEHTAMM MEXAY YIAAMM KOTOPOM ABAIOTCH
BOAOKOHHO-ONTMYeCckme AMHUM cBasn (BOAC).

TEXHOAOTMM BOAOKOHHO-OMTUYECKMX CETEN MOMMMO BOMPOCOB
BOAOKOHHOM OMTUKM OXBATLIBAIOT TAOKXKE BOMPOCHI, KOCAIOLLIMECSH
DAEKTPOHHOTO NepeAQtoLLLErO ODOPYAOBAHMS, EIO
CTAOHAQPTM3ALMMU, MPOTOKOAOB NEPEAQYM, BOMPOCHI TONMOAOTMM
CETU N OBLLME BOMPOCHI MOCTPOEHMSI CETEMN.

® BOAOKOHHO-OMTUYECKME CUCTEMbI MEPEAQUM o7



OcuHosubIe rToHATUS BOCIT]

BoAOKkOHHO-oONTHU4YecKkas AMHUA cBsA3n (BOAC) — BOAOKOHHO-
OMNMTUYECKAs CUCTEMA, COCTOSLLLAS M3 MACCUBHBIX M OKTUBHbIX

SAEMEHTOB, NPEAHA3HAYEHHAA AAG MNMepeAdHN l/IHCbOpN\CILLI/Il/I B
ONTM4ECKOM ANAINA30OHE.
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VcTopus ontuyeckmx
CUCTEM Ilepesadn

Ontnyeckmm Teaerpado:
*AHEM — AbIM;
*HOYbtO — OrOHb.

B TpareAr (AraMeMHOH) DCXUA AOET AETAOABHOE OMNMMCAHUE
LLEMOYKM CUTHOAbHbBIX OTHEM HA BEPLLIMHAOX rop.

® BOAOKOHHO-OMNTMYECKME CUCTEMBbI NEPEAQYM o9



VcTopus ontuyeckmx
CUCTEM Ilepesadn

B 1790 r. dopaHLuy3ckmm nHxeHep Kaoa Wann n3obpea
CEMADOPLI MAM ONTUHECKUN TeAerpadp.
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B pomaHe AAeKkcaHApa Aloma
(oTua) «Fpadd MoHTe-KpucTon
[ACBHbIM rEPOM NOAKYMAET
CAY>XALLETO OAHOM M3
CeEMAdOOPHbIX OALLIEH OMNTMYECKOTo 4
TeAnerpadoa.
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VlcTtopust onnTuyeckux
CUCTEM IIepesadn

AHTAMUCKMIM PU3MK AXKOH TMHAGQAA B 1870 T,
NPOAEMOHCTPUPOBAA BO3IMOXXHOCTb YNPOABAEHUA CBETOM HA
OCHOBE BHYTPEHHMX OTPAXXEHUM.

CBeT, pACnpPOCTPAHAOLLMMNCS B
CTPpYE OYMLLLEHHOM BOAbI, MOXET
OrMbaTh AOBOOMU YrOA.

AHOAOTMYHOE 3UM3ArooBpPA3HOE PACNPOCTPAHEHME CBETA
NMPOOUCXOAMT U B ONMTUYECKOM BOAOKHE.

® BOAOKOHHO-OMTMYECKME CUCTEMbI MEPEATUM o]



VcTopus ontuyeckmx
CUCTEM Ilepesadn

B 1882 r. AAeKCaHApP MNpaxeM beAA 3anaTeHTOBAA POTOCOH, B
KOTOPOM HAMPABAEHHbIM CBET MCMOAB3OBAACSH AAG MEPEATYM

[OAOCAQ.

® BOAOKOHHO-OMNTMYECKME CUCTEMBbI NEPEAQYM



VcTopus ontuyeckmx
CUCTEM Ilepesadn

B Hayaae XX B. ObIAM MPOOBEAEHBLI TEOPETUYECKME U
SKCMEPUMEHTAAbHbIE MCCAEAOBOHMA AUDAEKTPUYECKMX
BOAHOBOAOB, B TOM YUCAE TMOKMX CTEKATHHbBIX CTEPXXHEMN.

B 1927 1. uH>XeHep bepA NMPEAAOXKMA MCMOAb3OBATb HEMOKPbIThIE
BOAOKHQ MPU NEpPEAQYE U30DPAXKEHMM B TEAEBUAEHUMN.

B 1934 1. t>keHep dompmbl ATE&T HOpMAH PpeHY Brepsbie
30MATEHTOBAA MAEIO MEPEAQYM CUTHOAOB CBA3M MO TOHKOMY
CTEKATHHOMY BOAOKHY.

B 10 Bpems HE BbIAO AOCTYIMHbIX MPO3PAYHBIX MATEPUAAOB C
AOCTATOYHO HU3IKMUM OCAQDAEHUMEM, YTOODbI TEXHOAOTMS
OKQA3AAACH OCYLLLECTBMMOM.

® BOAOKOHHO-OMTUYECKME CUCTEMbI MEPEAAYM ®13



VcTopus ontuyeckmx
CUICTEM ITepeAadn

B 1960-X rOAQX BEAETCH OKTMBHAOS
MCCAEAOBATEABCKAS PADOTA C AA3EPAMM:

* YapAb3 TAyHC MPOAEMOHCTPUPOBAA PADOTY
reAMi HEOHOBOTO AQ3EPQ;

« AaekcaHap Mpoxopos 11 HUkoAaun bacos
CKOHCTPYMNPOBAAM MEPBLIM MUKDOBOAHOBOM
KBOHTOBbIM TEHEPATOP — MA3EDP;

 TeoAOp M3MMAH CO3AOA MEPBbLIM B MUPE
PYOUHOBbBIM AQ3EP;

« Anu [1xaBaH, Yunbam beHHeTT 1 D,OHanbp,
X3ppuoT NpoaeMOHCTpMpoOBanu e B
nepBbiv B MUPE ra3oBbIn Nnasep
Ha CMecU rennsa n HeoHa, KOTOpPbIN
NOBCEMECTHO NMPUMEHSIETCS U B
HaLW OHW.

® BOAOKOHHO-OMNTMYECKME CUCTEMBbI NEPEAQYM
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VcTopus ontuyeckmx
CUCTEM Ilepesadn

B 1970 1. AoHaAbA Kek, Po6epT Maypap [ EEESEEEN
1 MeTep WyAbL, M3rOTOBUAM BOAOKHC, (SNl EREEREE
KOTOpble UMeAn notepm 20 Ab/KMm

HO AAMHE BOAHbI 632,8 HM. B TOM Xe roAy
U. Xaswm c CoTpyAHUKAMM COOOLLIMAM
O AQ3EPHOM AMOAE, PADOTAIOLLLEM

NP1 KOMHOTHOM TEMNEPATYPE.

B 1983 1. onTM4eckas CB43b ObIAQ YCTAHOBAEHO MEXAY
BALLIMHITOHOM 1 BOCTOHOM. 2TA CMCTEMA CBA3MN PADOTAAQ CO
CKOPOCTbIO nepeaaymn 90 MouT/c.

B 2003 roAy BnepBble ObIAQ AOCTUTHYTA CKOPOCTb MEPEAQYMU
CUITHAAQ MO OMNTMYECKOMY BOAOKHY OKOAO 11 TOuUuT/C.

® BOAOKOHHO-OMTUYECKME CUCTEMbI MEPEAAYM ®15



VcTopus ontuyeckmx

CUCTEM IIepeaadu
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VcTopus ontuyeckmx
CUCTEM Ilepesadyn

B 1988 r. Havwano
OencTBoBaThb NepBoe
NoKoneHne
TpaHcaTNaHTU4YECKNX
kabernen Ha
ONMTUYECKNX BOSTOKHAX,
KOTOPbIE CBSA3bIBAOT
Espony, CeBepHyto
AMepUKy n
BocToyHyto YacTb
Tuxoro okeaHa.

oKeaH

Ha 1 ceHtabp4a 2018 roaa 3apermeTprpOBAHO 414 NOABOAHbBIX
kabeaen no AaHHbIM hitps://www.submarinecablemap.com/

® BOAOKOHHO-OMTUYECKME CUCTEMbI MEPEAAYM e/



M cropus onruyecknx
CUCTEeM Ilepesaun

OCHOBHblIE MPOOMN3IBOANTEAN N MOCTABLLIMKIN OMNMTHNHECKMX BOAOKOH

HO MMPOBOMU PbIHOK:

Corning, OFS (CLUA);
Alcatel (PpaHUMg);
Furukawa, Fujikura,
Sumitomo (AnoHums);
Draka (AaHug);

Samsung,
LG (KO>xHag Kopes);

Pirelli (MTaAmng).

CYMMAPHASN AOAS AQHHBIX KOMMOHMM B MUPDOBOM ODbEME
MNPOM3BOACTBA OMNTMYECKOTO BOAOKHA HO CETOAHALLHMA AEHb
COCTABASET OKOAO 90%.

® BOAOKOHHO-OMNTMYECKME CUCTEMBbI NEPEAQYM ®18



VcTopus ontuyeckmx
CUCTEM Ilepesadn

[NotpebaeHne OB B ctpaHax CHI:

« [loTpebuteAr BOAOKOHHO-OMNTUYECKMX CUCTEM De3
cobcTBEeHHOro npomssoacTBa OB 1 OK (A3epOanaXaH,
ApmeHus, Kuprusma, Moaaasusa, TAAXKUKUCTAH, TYPKMEHHS,
Y36eKUCTaH);

 CT1paHbl C COBCTBEHHbLIM MPOM3BOACTBOM OK Mpm OTCYTCTBUM
MPOOM3BOACTBA OMNTUYECKMX BOAOKOH (beAopyccus,
KasaxcTaH v YkpauHa);

« Poccud, kotopasa mmeet 20 3aBOAOB MO Mpom3BoACTBY OK 1
OrPAHMYEHHOE NP OKM3BOACTBO OB C MOCTEMNEHHbLIM
HAPALLUMBAHMEM MOLLLIHOCTEM MO BOAOKHY.

CrtpaHbl CHI: AzepbanaxaH, Apmenuns, beaopyccumd, KasaxctaH, Kmprmsmsa, MoaaaBus, Poccus,
TAAXKMKMCTAH, Y30EKMCTaH.
Accoumaumsa: TypkmeHus, YkpamHa. HabAtoAaTeAn: ACOTAHMCTAH, MOHTIOAMS.

28 asrycta 2018 r. YKpAUHA 30KPbIAG MPEACTABUTEALCTBO MPM YCTABHbLIX opraHax CHI, oaAHAKO
PYKOBOASLLIME OpraHbl CHI MPOAOAXQAIOT CYUTATL YKPAMHY Ae-I0pEe rOCYAQPCTBOM-Y4ACTHMKOM CHI.

® BOAOKOHHO-OMTUYECKME CUCTEMbI MEPEAAYM ®19



Ocobennoctu BOCITI

Pusn4eckme oCoOEeHHOCTH:

* LWKUPOKOMOAOCHOCTb ONTUYECKUX CUTHAOAOB, OOYCAOBAEHHAOS
4P E3BbIHAMHO BEICOKOM YHOCTOTOM HecyLlen (Fy = 104 Tw). 310
O3HAYAET, 4YTO MO OMTUYECKOU AMHMM CBA3M MOXXHO
NepeAaBATb MHADOPMALMIO CO CKOPOCTLIO MOPIAAKA
102 6ut/C mam Tout/c;

* OYeHb MAAOE (MO CPABHEHUIO C ARYTUMU CPEACMMU)
3ATYXCOHUE ONTUYECKOro CUFHAOAA B BOAOKHE. AydLLme
OOPA3LLblI SKCMAYATMPYEMOTO BOAOKHA MMEIOT 3ATYXAHME
0,22 AB/KM HO AAMHE BOAHBI 1,65 MKM, 4TO MO3BOAAET CTPOMUTH
AMHUN CBA3M AAMHOM AO 100 KM O€e3 pereHepaumm CUMrHOAOB.

SKCMNEPUMMEHTAAbHbBIE CDTOPOLMPKOHATHLIE BOAOKHA MMEIOT 3ATYXAHME
nopaaka 0,02 AbB/KM HQ AAMHE BOAHbI 2.5 MKM (AAMHQA pPEereHepPaLUMOHHOTO
y4acTka 4600 KM Npm CKOPOCTU NepeAqdn nopsaka 1 Féur/c).

® BOAOKOHHO-OMTUYECKME CUCTEMbI MEPEAAYM 20



Ocobennoctu BOCITI

TexHu4yeckmne oCoOEeHHOCTMU:

* BOAOKHO M3roTOBAEHO U3 KBAPLLA, OCHOBY KOTOPOTO
COCTOBASET ABYOKMCb KPEMHMS, LLUMPOKO
PACMPOCTPAHEHHOTO, A MOTOMY HEAOPOIOro MATEPUAAQ, B
OTAMYME OT MEAM;

* ONTUYECKUE BOAOKHA UMEIOT AuMameTp oKOAO 100 MKM, 4TO
AEAQET UX MEPCNEKTUBHBIMM AAT MCMOAb3OBAHMS B OBUALLMM,
NPMOOPOCTPOEHMN, B KODEABHOU TEXHMKE;

* CTEeKASlHHble BOAOKHA — HE METAAA, NPU CTPOMUTEALCTBE
CUCTEM CBA3M1 ABTOMATUYECKM AOCTUIAETCA TOAbBOHMYECKAS
PA3BA3KA CETMEHTOB;

* CMCTEMbI CBA31 HO OCHOBE OMNTMYECKMX BOAOKOH YCTOUYMUBDI
K SAEKTPOMArHUTHbIM MOMEXAM, O NEPEATBAEMAS MO
CBETOBOAOM MHCADOPMALMS 3ALLLULLLEHA OT
HECOHKUUOHUPOBAHHOIO AOCTYNA.

® BOAOKOHHO-OMTUYECKME CUCTEMbI MEPEAAYM o2]



/loCTOMHCTBA
ncrioap3oBaHmst BOCIT

* LLIMPOKAS MOAOCA NPOMNYCKAHMS;

*  MOAOE 3ATYXOHME CBETOBOIO CUMHAAQ B BOAOKHE;

*  BbICOKOS MOMEXO3ALUMLLEHHOCTb;

*  MOAbIM BEC M OOBEM, MOAAY MACCA M TADAPUTHBIE
PA3MEPDI;

¢ BbICOKO4 3ALLUMLLLEHHOCTb OT HECAHKUMOHUPOBAHHOTO
AOCTYNQ;

* BbICOKOSA MOMEXOYCTOMYMBOCTb, HEYYBCTBMTEABHOCTb K
BHELLIHMM DAEKTPOMATHUTHBIM MOAIM U MPOAKTUYECKM
OTCYTCTBME MEPEKPECTHBLIX MOMEX MEXAY OTAEAbHbBIMM
BOAOKHOMM, YAOXKEHHbBIMM BMECTE B KODEAD;

*  MOAHQOS DAEKTPMHECKAD N3OAILLMA MEXKAY BXOAOM M BbIXOAOM
CMCTEMbI CBS3U;

* OTCYTCTBME KOPOTKMX 30MbIKOHUM;

* MOTEHLMAABHO HM3KAI CTOMMOCTb.

® BOAOKOHHO-OMTUYECKME CUCTEMbI MEPEAAYM e 2?2



HeaoctaTtku
ncrioap3oBaHmst BOCIT

* MOABEPXEHHOCTb BOAOKOHHbIX CBETOBOAOB PAAMALLMM, 30
CYET KOTOPOM MOSBASIOTCS MATHA 30TEMHEHMS 1M BO3PACTAET
30TYXAHME;

¢ OTHOCMTEABHO MOACQS CTOMKOCTb K MEXAHMYECKMM
BO3AEMCTBUSIM, HYYBCTBUTEABHOCTb K 3ArPS3HEHUSIM;

* BOAOPOAHOS KOPPO3MA CTEKAQ, MPUBOASLLAS K
MUKPOTPELLIMHOM CBETOBOAQ UM YXYALLIEHUIO €FO CBOMCTB.

® BOAOKOHHO-OMTUYECKME CUCTEMbI MEPEAAYM ®23



