JIlekumna 6

YcTrpoucrBa obMeHa
nHdopMmaumen

JIoKaJibHbIE

BblUUC/INTEJIbHbIE CeTH
Ethernet



CocTaB annapartypbl




CeTb Ethernet, pazpaboTaHHas
dnupmMmon Xerox, - oaHa M3 nepsBbIX
cpean JIBC WMHHOM CTPYKTYpPbI. B
3TON ceTn 6bl NMpuMeHeH MeToA
noctyna MAKH/OK.
[lo3aHee Ethernet ctana ocHoBOMU
ctaHpapTa IEEE 802/3.

[pyron BapumaHT WKNHHbLIX JIBC
cooTBeTCcTBYeT ctaHaapty IEEE
802/4, onuncbliBaoLleMy CeTb C

3CTaeTHON nepeaavyen Mmapkepa.



B HacTodllee BpeMa TEXHO10IM1S
Ethernet Hanbonee
pacrnpocTtpaHeHa B JIBC.




JinHUM nepenayuv aaHHbix B JIBC:
. KOaKCuaZbHbIN Kabenb,
. BUTaA nNapa NnpoBoAOB UM

. BOJIC.

[INHBI UC10J/Ib3YEMbIX OTPE3KOB
KoaKcHaJZIbHOro Kabessi He /[J0J/IKHbI
[IPEBbILLIATb HECKOJIbKUX COTEH METPOB, a V
BUTOM napbl rip0BOOB — /]ECSITKOB
meTpoB. [lpyn 60/1bLLUMX PACCTOSIHUSIX B
cpeny nepeaayv AaHHbIX BK/II0YaoT
dopMupoBaTesin CUrHasioB — MOBTOPUTESIN
/151 COMpSIXKEHNSI OTPE3KOB.

BOJIC rno3Bo/ISEeT CyLU|EeCTBEHHO YBE/INYUTH
rpesesibHble PACCTOSIHUS M CKOPOCTh
nepenayv AaHHbIX.




CBa3b KOMMNbHOTEDPOB CO Cheaoun

nepeanaym AaHHbIX
OCYLLECTBNAETCH

gceresblmn KOHTpoOJlZiIepamMu
(apanTtepaMun, ceTeBbiIMMU KapTaMu),

¢ YNpaB/siIlOLNM [JOCTYINOM K
ceTu,

¢ NMpuemMonepegarynKamm,
CNy>XalwuMm Ans CBA3U CETEBOIO

KOHTpOJepa C NNHMeN CBA3MN. a




CereBOM KOHTpOJI/1IEP

1) peanusyeT OpuHATHIM METOA AOCTYyNa K
KaHany,

2) B cny4yae Metoaa MAKH/OK ocylwecTBnser
AENCTBUS

o No BbiIpaboTke cunrHana 3aTtopa,

o MO 3aAepiXKe B rnepegaye npu Haandmm
KOHMIMKTA MU NPpU 3aHATOM MOHOKAHale,

o nNo popMUpPOBaAHUIO KaapoB,

o MO KOAUPOBaHUIO (AeKOAUPOBAHUIO)
3/1EKTPUYECKNX CUrHaNoB B CrielmalibHbIN
rnocsiegoBaTes/IbHbI KO, HAa3biBAEMbIU
MaH4YeCTepCKuM,

o MO pacno3HaBaHMIO ajpeca B
nepenaBaeMbliX MO ceTn coobLeHUsx.




[Tocne o6pa3zoBaHnUss MHPOPMALIMOHHOIO
Kaapa CTaHuusa A0/1XKHa MoAyynTb
NONTHOMOYKA. [JNnga 3TOro KOHTpoaep
NPpOCNyLWMNBAET KaHa/l B OXXWAaHUN ero
ocBoboOXaAeHUa Nnn npuxoaa Mapkepa.
[Tocne nonyyeHuns NoJHOMOUYUU
ocyLlecTBsisseTcs npeobpasoBaHue
napasnanesibHoro Koaa B
nocsiegoBaTenbHbl, Npeobpa3oBaHMne B
@l MaH4yecTepcKun Koa v nepenaya
i 1 CUrHanoB B Kabenb.

" ‘
» ‘ .
r




B cocTtaB npuemonepeaatymka B LUMHHbIX
J1IBC ¢ Mmetogom MAKH/OK BxoasaT
npueMHUNK CUrHasioB OT JTINHUN U

nepegar4ymMK CUrHaJsioBs OT CTaHUUN B
NTNHULO.

Ha3Ha4yeHne rnpueMHuKa — ycuneHume
MHMOPMALMOHHbIX CUTHANO0B U
obHapyxeHne KOHMPJINKTOB MyTEM
BblaeNIeHUA MOCTOAHHOW COCTaBJISAIOLLEN
MCKa>XeHHbIX CUrHaI0B U ee
COMOCTAaB/IEHNUS B KOMMNAapaTope C
3TA/IOHHbIM HaMNpsi>XXeHneM.




Pa3HOBUOHOCTMU
cetemn
Ethernet




PaaoM dunpM Ha 6a3e npoekTa ceTu
Ethernet paspabaTbiBaeTcs
obopynoBaHue ansa J1BC.

B HacTodllee BpeMd YHUPULIMPOBAHO
HecKo/1ibko BapuaHToB ceTun Ethernet,
Pa3/INYaloLWMNXCS TOMNOJSIOrMNeEN,
0CobeHHOCTAMU pn3nYyeckKkou cpeabl
nepenayn AaHHbIX, MTHPOPMALIMOHHOM
CKOPOCTbIO Nepenayun AaHHbIX.




Thick Ethernet
(LLUMHa C «TOJICTbIM» KabesieM);
npuHATOE 0603HaYeHne BapunaHTa

10Base-5, rae
nepBbin 30eMeHT "10” XxapakTepmn3yeT CKOPOCTb
nepegayn AgaHHbiX no nuHum 10 Méut/c,
nocneaHun aneMeHT "5” — MaKCcuMMasibHYHo
ONNHY cerMeHTa kabensa (B COTHAX MeTpoB), T.
e. 500 m.

.

[Jpyrme napaMerpbl CETU:

MaKCuMMaJZibHOe YNC/10 CerMeHToB 5;

MaKCMUManbHOE YMCNO0 Y3/10B HA OAHOM CEerMeHTe
100;

MUHUMaJIbHOE pacCTosaHue Mexay ysnamm 2,5 M.




34€ecb Nog cerMeHTOoM Kabend
NOHUMAETCH YacCTb Kabens,

MCMNOJIb3yEMAs B KQ4eCcTBe TINMHUU

nepeagayn AaHHbIX N UMeloLWas Ha

KOHLaX corflacyroLime aneMeHTbl

(TepMuHaTopsbl) Ans
npeaoTBpalleHns OTpaXXeHus
CUIrHa0B.



’ Thin Ethernet
y (LUMHa C «TOHKMM» KabesieM,
cheapernet);

npuHaToe o6o3HaueHne 10Base-2:

MaKCMMasibHOe YMNC/TI0 CerMeHTOoB 5;

MaKCMManbHasa AJiIMHa cerMmeHTa 185 M;

MaKCuUMaJZibHOe YNCJI0 Y3/10B Ha OAHOM
cermeHTe 30;

MUHUMaANbHOE PacCTogHME MeXay y3/1aMu
0,5 m;

CKOpPOCTb nepeaayvn AaHHbIX Mo anHum 10
MéuT/cC.



Twisted Pair Ethernet;
- NnpuHATOE 0603Ha4yeHune

10Base-T:

3TO KabenbHasa ceTb C
MCMOJIb30BAaHMEM BUTbIX Nap
NpoOBOAOB U KOHLIEHTPATOPOB,

Ha3bIBAE€MbIX TAaKXe

pacrnpeaennTensammn, nan xabamm
(hubs).

~




[MpeacTaBneHUE O CTPYKTYPE TaKOM CETU MOXET AaTb

DUCYHOK




B cocTtaB ceteBoro o6opygoBaHunst BXoAAT
akTnBHble (AH) n naccmnBHblie (PH)
KoHUeHTpaTopbl (active and passive hubs),
pasnuumne mMexay KOToOpbIMU 3aK/toYaeTCs B
Ha MY NN OTCYTCTBUU YCUSIEHUHA CUTHAJSIOB U
B KOJIn4ecTBe NopTOB.

Yncno nopTtoB B aKTUBHbIX Xabax 0bbI4YHO
coctaBngdet 8, 12 nnn 16.

B oaHou 13 pasHoBuaHocten cetn 10Base-T
AOMYCKaTCA PACCTOAHUA MeXAy aKTUBHbIMU
pacnpeaenutenamm go 600 M n Mmexay
naccmBHbiMn Ao 30 M,
npepenbHoe ymncno ysnos 100.
dunsnyeckas opraHmsaumna TMHUN CBA3U B
10Base-T Manio HaNOMUHAET LWUHY.



OQoHaAKO B TaKOW CETU BMOJSIHE BO3MOXHA
peannsauna metoaa agocrtyna MAKH/OK, m
ans nosib3osatens (nboro oTaAenbHOro
y3/la) pa3BeTB/IEHHAs CeTb U3 BUTbIX Map u
KOHLLeHTpaTopOB, MO KOTOPOW NpoOnNCXoauT
LInpoKoBellaTefibHas nepeaaya, ectb
NPOCTO cpefa nepeaayun AaHHbIX, Takas Xe,
KakK WnHa. [oaToMy No Normyeckoun
opraHusauunmn cetb 10Base-T npeacraBnder
cobon ceTb Tnna Ethernet.

B TO )Xe BpeMsa no ceoeun Tonosiornn 10Base-T
MOXeT 6bITb BapmnaHToM "3Be3aa”, "aepeBo”
n T.0.
B aTON ceTn He peKoMeHAYyeTCs BKIUYaTb

nocriegoBaTtesibHO 6osiee yeTblpex Xabos.



7 Fiber Optic Ethernet
(LULMHA Ha OCHOBE ONTOBOJIOKOHHOIrO Kabens),

o6o3HaueHne 10Base-F;
NpUMeHaeTca ANng coeaAnHEeHUN ToOUKa-TO4Ka,
HanpuMmep, ANa coegnHeHns ABYX KOHKPEeTHbIX
pacripeaenntenen B kKabenbHoOU ceTw.
MakcnManbHble AJINHblI — B npegenax 2...4 KM.
LleHa onNnTOBO/IOKOHHOIO Kabens
NnpubIn3nTEeNbHO Takas Xe, Kak 1 MegHoro
Kabenisg, HO y NepBoro M3 HMX MeHbLle
rabapuTbl U Macca, A4OCTUraeTCcsa NoJsiHas
raJibBaHM4yeckasl pa3Bs3Ka.



[IpnemMonepenaTtymk (MOBTOPUTENL) ANS
BO/IOKOHHO-OMNTUYECKUNX TIMHNUW Nnepenauvu
NaHHbIX (CBETOBOAOB) COCTOUT U3 YaCTeu
NpUeMHOU, nepeaaroLlen,
YyTEeHNS U 3anncu AaHHbIX.

B npyueMHOM 4YacTn nmerTcsa poToamnoa,
ycunutenb-popMmnpoBaTesib CUrHaIoOB C
TpebyeMbIMU YPOBHAMN HaNpsXXeHus,
MexaHn4yeckoe KOHTaKTupyrlLuliee
YCTPOUCTBO AN HAaAEeXXHOro KOHTaKTa
doToamoaa co CTEKNAHHOMN 060J/TI0UKOW
kKabens.

[lepegaTymMkK npeacrtaBieH CBEeToAMOA0M UMK
MUKpPOJia3epoM.




g RadioEthernet
(ctanpapt IEEE 802/11).
Cpefna nepeaayun AaHHbIX — paAVOBOJIHbI,
pacrnpocTpaHaLlmecs B apupe.
CTpyKTypa ceTun MOXeT 6bITb "NMoCTOSAHHOWN”
npu Hanndmmym 6asoBomn KabesibHON CeTn C
TOYKaMu A0CTyna oT Y3/10B MO
paanokKaHasiaM unam "BpeMeHHon”, Kkoraa
obMeHbl Mexay y3/laMy NPOUCXoasaT TO/TbKO
No paaAnoKaHana.
[IpnMmeHsaeTca MoanduLuMpoBaHHbIN MeToA
MAKH/OK, B KOTOpOM BMeCcTO 0bHapy>XeHus
KOHM/IMKTOB UCMOJ1b3YyeTCs
npeaoTBpalleHne KOHPJSINKTOB.



OTO OCYLLEeCTB/ISIeTCS clieayrwmm ob6pa3om:
y3es, 3anpallmBatolLinn CBSA3b, NMOCbISIAET B
2(Up crneumanbHbIN Kaap 3anpoca, a
nepenadvyy MH@EOPMaLMM OH MOXXET HayaTb
TO/IbKO MOCJ/1Ie NCTeYeHNUs MexKaapoBoro
NpoOMeXyTKa BpeMeHu T, ecnu 3a BpemMa T
nocne 3arnpoca B adupe He 6blsIo ApYrmnx
3anpocoB. MIHaye nonbITKa nepeaayn
OTK/aAblBaeTCs Ha ciay4vYanHoe BpeMm4.
J1tobon y3en MOoXeT nocblslaTb Kaap
3anpoca, TO/IbKO ecnun 3a BpeMda T nepen
3TUM B adupe He 6bIJI0 APpYrnx Kaapos
3anpoca.



[IpeaycMoTpeHa Mocbisika NONIOXUTENbHOU
KBUTAQHUMWN OT NPUEMHOro y3na,
noaTBepXAatroLwasa npaBuIbHOCTb NpueMa
Kaapa. KBuTaHLUMSA nocbllaeTcd C Masion
3aep>XKon t nocne oKkoH4YaHUsa npuema. B
3TOM UHTEepBane AJINTEeNbHOCTbIO t
KOHMNUKTbl HEBO3MOXHbI, TaK KakK
npeTeHAeHTbl Ha nepeaadvy MOryT NocbllaTh
KaAapbl 3anpoca TO/IbKO B TOM Ciy4dae, ecnu
nepej nocbiikon apup cBob6oaeEH B TeYEHUE
MHTepBa/sia BpeMeHn He MeHee T (3TO
yCnOoBMeE BbIMOJIHAETCA U ANA Y3/10B C
OTJ/IOXKEHHOW U3-3a KOHMJIMKTA nepenayen), a
t<T.



CeTb Fast Ethernet,
nHadye 100BaseX nan 100Base-T
(ctanpapt IEEE 802/30).
MHdopMaLmoHHaa ckopocTb 100 MbuT/c.

B aTon cetn npumMeHeH metoa aoctyna MAKH/OK.
Mcnonb3yeTca Anga NnoCcTpoeHnsa CKOpoCTHbIX JIBC
(mocnenoBaTesibHO BKJItOUaeTCcs He bosiee ABYX
xaboB), Ans o6beaMHEeHNss HU3KOCKOPOCTHbIX
noaceten 10Base-T B eANHYIO CKOPOCTHYIO CEeTb U
ANns NoaKJtoYeHna cepBepoB Ha PAacCTOAHMAX A0
200 M. B nocnegHeM cny4yae cepBepbl
COEANHSAIOTCA C KIMEHTCKMMW Y3N1aMN Yepe3 LUNHY
100 MbuT/c n KoMMyTaTOp, Ha3biBaeMbIN TaKXe

KOHBEPTOPOM, Mpeo pa3OBaTeneM U
nepekntovatenem ckopoctn 100/10. K
KOHBEpPTOpPY C APYrOnN CTOPOHbI MOAK/TKOYEHO
HecKo/bko WwunH 10 M6uTt/c, Ha KOTOpble
Harpy>eHbl oCcTalibHble Y3nbl. [IpakTnyecku
MOXHO ncnonb3oBaTtb A0 250 y310B,
TeopeTnyeckn — ao 1024.

~



[Toacetamm MoryT 6bITb Kak Fast
Ethernet, Tak n o6bbiuyHble Ethernet co
ckopocTtbto 10 MbuT/c, BKJIIOUYEHHbIE

yepe3 npeobpasoBaTesib CKOPOCTW.

Pasnun4yaloT cnepywouine BapmaHThI.

v 100Base-TX, B KOTOpOM NPUMEHSAIOT
kKabenb N3 AByX HEeaKpaHUPOBAHHbIX
BUTbIX Nap KaTteropmun 5,

v 100Base-T4 — c 4yeTblpbMA
HEe3KpaHMPOBAHHLIMKX NapaMu
KaTeropum 5,

v 100Base-FX — Ha BOJIC.




Gigabit Ethernet
1000Base-X.
B 5TOM BapunaHTe nosiyyeHbl rurabuTtHble
CKOPOCTMH.
B cooTBeTCcTBUMKU CO CcTaHaapToM IEEE
802.3z nmeroTca pa3HoBMAHOCTH Ha
BOJIC c annHown BonHbl 830 nnm 1270
HM (1000Base-SX n 1000Base-LX
COOTBETCTBEHHO) Ha pPacCCTOAHUAX A0
550 M 1 Ha BUTOWM NMape KaTteropumn 5
(1000BaseCX) Ha paccTosaHuUsaxX Ao 25
M. CkopocTb Ao 1 'éut/c. Takas
CKOPOCTb AocTuraertcd 6siarogaps
HEKOTOPbIM peLleHUnsM,




CeTb UMeeT nepapxmyecKkyr CTpyKTypy.
YyacTku (oTaenbHble KOMMbOTEPLI UK
noacetn) no 10 Méut/c noaknto4aroTCsa K
noptaM nepekntoyatenen (switches) ckopoctu
10/100, nx Bbixoabl no 100 MbéwuTt/c
NoAKJ/IIOHAOTCA K NOpTaM nepekstyartenen
100/1000.
B cermeHTax cetn, nMmewowmnx 1000 Méut/c,
MCMNOJIb3YIOTCH
BO-rnepBbix, Nnepepava aaHHbiX no BOJIC nnwu
napannenbHO Mo YeTblpeM BUTbIM MapaM,
BO-BTOpPbIX, 5-ypoBHEBOEe npeacraB/ieHne
NaHHbIX (HanpuMmep, +2, +1, 0, -1, -2 B),
B-TpeTrbux, koanposaHmne 8b/10Db.
B pe3ynbTaTte B KaXAao0u BUTOW nape nMmeem

250 MéuTt/c npun yactoTte curHanos 125 Ml'y, a
3TO YXe npueMmnaeMasi Yactorta A4 nepenayu
No NPOBOAHbIM COeAUHEHUSAM.



XapaKTepuCTukm m
TUNbl KaHAJIOB
nepenavuvm AaHHbIX



Knaccugukaumns
KaHanoB nepegadn gaHHbIX

no cpopme no crnocoby )
npeacTaBneHus
B oML pa3geneHus cpeabl
B BUAE 3MEeKTPUYECKUX Mexay
CUrHamNoB coobuleHusamMn
y/ MPOBOAOHBIE
(OOBIYHOMEAHBbIE),\ ¢/KaHanbl C
y ONnTUYECKNEe BpeMeHHbIM (TDM)
|/L|,I/ICbp0Bble, SOJTOKOHHO paspgeneHuem,
dHaAlnoroBblie 1TNYECKNE) KaHanbl C
y OECMPOBOOHbIE yactoTHbIM (FDM)

MAPPAKPACHBIE U pas3nerneHnemMm
PdANOKdHarlbl)




O4Ha "3 OCHOBHbIX XapaKTepUCTuK
KaHana - ero
nponyckHasi cnocobHoctb - ¥
(CKOpOCTb nepenayn MHMopMaLunu,
T.e. MHPOPMaUMOHHAs CKOPOCTb).
Onpenendercda nNoJioCon NponyckaHug
KaHana n cnocoboM KoanmpoBaHUS
NAHHbIX B BUAE INNIEKTPUYECKUX
CUrHaJ1oB.
NMHpOopMaLUMOHHAA CKOPOCTb U3MepsaeTcs
KOJIM4ecTBoM 6MTOB MHPOpMaLUnN,

O nepenaHHbIX B €AUHULLY BPEMEHMW.




Hapsaay ¢ MHOpMaLMOHHON ONepupyroT
6ogoBou (Moay/ISILUNOHHOM )
CKOPOCTbIO, KOTOpasa U3MepseTCcs B
6oagax, T.e. YNC/IOM U3MEHEHUN
OVNCKPETHOro CUrHasa B eanHuLy
BPEMEHMN.
MMeHHO 6040Bas CKOPOCTb onpeaenseTcs
NOJIOCOU NPONyCKaHUs NUHUMN,
Ecnn ogHO n3MeHeHune 3HadyeHund
ANCKPETHOro CMrHasjia CooTBeTCTBYET
HeCKOJIbKMM buTam, TO
MHPOPMALIMOHHAA CKOPOCTb MpeEBbILLaeT
6040BY1O.




Ecnn Ha 6040BOM MHTEpBAse
(Mexay coceAHUMU U3MEHEeHUSAMU
curHana) nepepaetca N 6uT, To 4YKUCO
rpagauunm curHana pasHo 2N,
HanpuMmep, npu yncne rpagaunm 16 v
ckopocTtn 1200 6oa oaHoMy Boay
cooTBeTCcTBYEeT 4 6UTt/C U
MHPOPMALIMOHHAs CKOPOCTb COCTaBsieT
4800 6uTt/c. C poCTOM A/INMHBbI NTUHUU
CBSI3U YBeJSIMYMBAETCH 3aTyxaHue
CUrHasia u, cnepoBaTesibHO,
YMEHbLIATCHA MoJioca NPONyCKaHUS U
MH(POPMaALIMOHHAA CKOPOCTb.




MakcuManbHO BO3MOXHast MHPOPMaALIMOHHAS
CKOpPOCTb V cBsA3aHa C NoJ10COU
nponyckaHnsa F KaHana cBA3u opMyioun

XapTnu-

lleHHOHa

V =08h1laz, k
(NpegnonaraeTcy, Ctl.zgo2 O4HO U3MEeHeHue
3HAYEHUS CUrHana nNpuxoamTcsa Ha log,k

6uT, roe kK — 4ncno BO3MOXHbIX
ANCKPEeTHbIX 3HAa4YEeHUN CUrHana),
roe t — AgninTenbHOCTb NepexoaHblX
NpoL,eCcCcoB,
npnbnusnTensHo pasHaa 37, a T, =#/(2. F)

3aecb k<

14A,

A — OTHOWeHune curHan/nomMexa.



fipoBogHbIE€ JINMHNUN CBSI3N B
BbIYNC/IUTESIbHbIX CeTAX
npeacTaB/eHbl KOaKCUalibHbIMU
KabensaMmm n BUTbIMM NapamMu
NpoBOAOB.




Ncnonb3yOTCS KoakKcuasbHble Kabenu:
e "TOJICTbIN' AnametpoM 12,5 MM,
o "TOHKMHU' gnameTpom 6,25 MM.

“Tonctbin” kKabesb MMeeT MeHbLlee
3aTyXaHue, nyyLuyto
NoOMexo3alnNLEeHHOCTb, YTO
obecneymBaeT BO3MOXHOCTb paboTbl Ha
60/1bLLNX PACCTOSAHUAX, HO OH MJ10X0
FHEeTCS, YTO 3aTPYyAHSET NpoKnagKy
coeMHEeHNUN B NMOoMeLleHndax, n Aopoxe
“TOHKOro".




JKpaHUpoOBaHHbLbIE

(STP — Shielded
Twist Pair).
JKpaHUpoOBaHHbLbIE
napbil
CpaBHUTESNbHO
aoporu.

Knaccudukauuma
nap nposoAoB

HeakpaHupoBaHHbIe
(UTP — Unshielded
Twist Pair).
Ucnonb3yroTcs
yaue.




1 OObIuHBIN TeNePOHHBIN KabeTb -
) MOosKeT MCTOJIb30BaThCS B CETAX C MPOMYCKHOM CIIOCOOHOCTHIO 10 4 )
Mourt/c
3 [Tapa nnst cereit Ethernet Buras napa
(nns ee Bapuanta 10Base-T)
4 [Tapa nns cereit Token Ring (ceTh koJbIIEBOM TOMOIOTUN) Buras mapa
[Tpumensitot npu yactotax 10 100 MI'n. [TpoBogHuK nIpeacTaBiIeH Bosee coBeplieHHas BUTas mapa.
5 MEIHBIMU KXKWIamu quamerpoM 0,51 MM, HABUTHIMU 110 3aryxanue Ha 100 MI'11 1 ipu 1iMHe
OIPEICIIEHHON TEXHOJIOTUH U 3aKJIFOYEHHBIMU B TEPMOCTOMKYFO 100 M coctainsieT okoino 24 nb,
U30JIUPYIOLLY IO 060_)10qu_ Impu 10 MFH n 100 Mm — oxono 7 ,Z[B.
Buras napa. O6onouka kaGenst UMeeT
6 JUAMETP S5 MM, UCIOJIb3YIOTCS
MEIHbIE TPOBOAHUKHN AuameTrpom 0,5
MM, 3aTtyxanue Ha 100 MI'n - 22 nb
[Tpumepamu map 3TUX KaTeropyuid MOTYT CIIYXKUTh KaOeH, Buras napa. Kaxnas mapa
BhITTycKaemble ¢hupmoii PIC, B HUX pasmeraercs mo 4 mnapsl JIOTIOJIHUTENIBHO 3aKJIIOUYEHA B
IIPOBOJOB, Ka)X/Jast CO CBOMM L[BETOM MOJUITUIEHOBOU U30JISALUN. AKPAHUPYIOIYIO AITFOMUHUCBYIO
7 (doabry, TMaMeTp 000JIOUKH YBEITHUCH

1o 8 mm, 3aryxanue Ha 100 MI 1
coctasisetr okoyio 20 ab, Ha 600 MI 1y
— 50 nb.




BuTthle Napbl Ha3bIBAIOT
cbaslaHCMpoBaHHON JIMHUEN B TOM
CMbICJie, YTO B ABYX NpoBoAaX JINHUNA

nepenaroTcd O4HU U Te Xe YPOBHMU
CMrHana (No OTHOLUEHUID K «3eMmsie»),

HO pa3HOW MOJIAPHOCTMW.

[Tpy Nnpneme BoCNpMHUMaEeTCa pa3HOCTb
CUIrHasioB, Ha3bliBaeMasa napadasHbIM
CUTHAJIOM.

CUH@a3Hble MoOMexn Npu 3TOM

CaMOKOMIMEHCUPYIOTCH.

4
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OnTnyeckune JMHUKU CBA3U peaJIn3yioTca B
Buae BOJIC.

BOJIC aBnsa0TCA OCHOBOM
BbICOKOCKOPOCTHOW nepenayn AaHHbIX,
ocobeHHO Ha bonbline pacCToAHUS.

B JIBC kaHanbl nepeaayvn AaHHbIX
npeacrtaB/jieHbl B OCHOBHOM MPOBOAHbLIMU
(MegHbIMN) JIMHUSAMWN, MOCKOJIbKY
HesKpaHUpOBaHHbIE BUTbIE Mapbl AelleBnie
BOJIC n ynobHee npu npoknaake
KabenbHOWM ceTw.

Ho Anga peanmM3aunn BbICOKOCKOPOCTHbIX
MarmcrpasbHbIX KaHa/N0B B KOPMOPATUBHbIX
n TepputopmanbHbix cetax BOJIC yxe
HaXo0AUTCA BHE KOHKYpeHLUUMN.
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KoHcTpyKkLnsa BOJIC — KBapLeBbIU
cepaeyvyHuk amameTtpoM 10 MKM, NOKPbITbIN
oTpaxatowen 060/104KON C BHELIHUM
anameTtpom 125...200 MKM.

TunndyHbie xapakrepuctuku BOJIC:
paboTa Ha BosiHax 0,83...1,55 MKkM,
3aTyxaHue 0,7 ab/kM™,
nonoca 4yactor — oo 2 I'fu;
OpneHTUpoBO4YHada UeHa — 4-5 gonn. 3a 1 M.

[lpeaenbHble pacCcTodaHUAa D ana nepenayu
ANaHHbIX no BOJIC (6e3 peTpaHcisumm
3aBUCAT OT AJIMHbI BOJIHbI U31y4YeHuns I:

o npn | = 850 HM nmMeeM D = 5 kM,
o npn | = 300 HM nmeeMm D = 50 kM,
HO annapaTypHas peanu3aunsa opoxe.




[TfpyMepoM cpeabl Nnepegayn AaHHbIX
MeXxay MenHppenmamu, pabouynmmn
CTaHUMSAMU, NyJlaMun nepmnpepumnHbIX
YCTPOWUCTB MOXET CNYXWUTb cpeaa Fiber
Channel Ha BOJIC, obecneynBatoLlad
ckopoctn oT 133 ao 1062 M6but/c Ha

paccTtosdHnax Ao 10 KM
Pl (4ns cpaBHEHWS: AaHHbIE MO
ZgaH1apTHOMY MHTepdelicy SCSI Mexay
paboyen ctTaHUMEN U ANCKOBOAOM —
cKkopocTb 160 MbuT/c npn pacCToAHUAX
He 60oJiee NecsaTKOB METPOB).




Ha 6a3e BOJIC peann3oBaH-bl
TeXHOMOrnmn nepeaaydm AaHHbIX
SDH (SONET)

co ckopocTtsamun 155 n 622 Méut/c.




K yncny HoBblX CTaHAApPTOB AN4
BbICOKOCKOPOCTHbIX Marmcrpasneu
nepenayvn AaHHbIX OTHOCATCSA CTaHAapT
LUPPOBON CUHXPOHHOU Nepapxmu
SDH (Synchronous Digital Hierachy).
B cetax SDH mncnonb3syoT BOJIC B
KayecTBe JINHUN nepeaayvn AaHHbIX.
CTtaHaapT yCTaHaBNUBAET CTPYKTYpPY
dpenMoB, Ha KOTopble pa3bunBaeTcs
NOTOK MepefaBaeMblX AaHHbIX.
JTa CTPYKTYpa Ha3BaHa
TPAaHCIOPTHLIM MOAY/IEM.




PacCcMOTpUM TpaHCnopTHbIU Moaysib STM-1.
B HeM dppenm cocTtouTt n3 9-tn ctpok n 270
KOJIOHOK, Ka)XAaas no3mumnga cogepxut 1 6aur.
B dopenmMe BblaeneHbl TpU 30HHbI.

[lepBasi 30Ha COAEPXUT Tern Ansa pasaeneHus
dpenmMoB, And KOMMyTaunn N ynpasieHUs
NOTOKOM B NPOMEXYTOUYHbIX y3/1axX
(pereHepaTopax OoNTUYECKUX CUrHaNoB,
yCTaHaB/IMBAEMbIX NpU 60bWINX ATMHAX
CEerMeHTOB /IMHUN).

[laHHble ANs ynpaB/ieHUs B KOHUEBbIX y31aX
HaXoAsTCS BO BTOPOM 30HE.

IpeTbsd 30Ha COAepPXUT nepeaaBaeMylo
MHOPpMaLUIO.




MHPOPpMaLMSA KOHKPETHOro coobLieHuns
MOXET 3aHMMaTb TY WU UHYIO YacCTb
dpenMa, Ha3blIBAEMYO KOHTEUHEPOM.
YemMm 6onblue AfiIMHa KOHTenHepa, TeM
Bbille MHPOPMALIMOHHAsS CKOPOCTb.
[TfpeaycMoTpeHO HECKOJ/IbKO TUMOB
KOHTEMHEPOB CO CKOPOCTAMMU
1,5;: 6; 45 n 140 Mbut/c
(Mo aMepuKaHCKOMY CTaHAapTy) wUin
2: 6; 34 n 140 Méut/c
(Mo eBponNencKkomy).
ObLwaa ckopocTb nepenavun anga STM-1
paBHa 155,52 MbuTt/c.




KpomMe STM-1, cTaHAaQpTOM BBeAEHbI
Takxe moaynn STM-4 n STM-16 co

cCKopocCcTaAMM 622 n 2488 MbuTt/c
COOTBETCTBEHHO.







