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H.Tepentses, A.lNawkesny, A.Ceprees,
HIMO "MHxeHepsl anekTpocssan”

- ObOPYIOBAHME COMMENG 119 CETEM ETHERNET:

CPEACTBA 3ALLAUTBI U USMEPEHUA

po6nema 3awmTbl O60PYAOBAHUS CETEN CBA3M HE TOJIbKO
He TepseT CBOIO AKTYJIbHOCTb, HO U, MO Mepe Pa3BUTUS

TEXHONOruin, ANKTYET pa3paboTumKkam Bce HOBble TPeboBaHuUS.

O6opynosaHnue COMMENG pgnsa cetei Ethernet noseonser, B
TOM uMcne, pewarb noao6Hbie 3aaaun. Crarbg cneuuanmcros
HIMO "UH)xeHepbl 351eKTPOCBA3M" OTKpPbIBAET LWMKI Ny6nuka-
LM, NnocBaweHHbIX o6opyanosaHuio COMMENG, 1 nocesiweHa
YCTPOMCTBOM 3ALLMTbI M apanTepy AN NOAKIIIOYEHUs usmepm-

TeJNibHOro 060pyanoBaHMA.

CTAHOAPT ETHERNET

B 1973 rogy B Heapax KOMMaHWW Xerox pOAvics npoToKon

Ethernet. B 1979 roagy obbeauHeHue komnanuit Xerox, Intel

n Digital Equipment (DEC) (DIX) npenoctaBuno HOKYMEHT

AJ19 cTaHaaptusauum npotokona B IEEE. MNpeanoxexve ¢ He-

0OMbIWMMM U3MEHEHUIMU ObIo NPUHSTO kKomuTeTom 802.3 B

1983 romy. MepBoHa4YanbHO CpPeAoi nepeaayn CNyXun Koak-

cuanbHbIA Kabenb, 3aTeM BUTbIE Napbl U ONTMYECKOE BOMOKHO.

Bcrnencteue nepexopa 0T pa3fenseMoi K BhIAENEHHON cpeae

nepefayn nosiBUACS NOAHOAYMNEKCHBIA PEXMM, YBEAMYUNACH

CKOpPOCTb nepefayu. B pesynstate, BbIUIPaB COPEBHOBAHUE

y TexHonoruii Token Ring n ARCNET, k cepeauHe 1990-x ro-

pnoB Ethernet ctan camoin pacnpoCTpPaHEHHON TEXHONOruei

ang JIBC. Cranpaptol Ethernet pernameHTupyioT duanyeckuii

(cpemy nepenaun, TN KOAMPOBAHWS, CKOPOCTb U PEXMM ne-

peaauun AaHHbIX) U KaHaMbHbIA YPOBHU.

CeropHa Hanbonee pacnpoCTPaHeHbl CNeAylowme TeXHO-
norun Ethernet:

o rpynna cTtanaaptoB 100BASE-T, MCMoONb3yIOLLMX B K4YeCT-
Be Cpeabl nepefayun BUTbIE Napbl Kateropuu 3 ¢ AMHOI
cermeHTa oo 150 wm;

o 1000BASE-T, ucnonb3ayiowmin YeTbipe BATLIE Napbl KaTero-
pumn 5e unm 6;

o 100BASE-LX WDM, ucnonb3yowmii 0AHOMOAOBOE ONTO-
BOJIOKHO.
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Pabouas rpynna IEEE 802.3 nnaHupyet B bnmxaiiliee Bpe-
Msi cepTudULMpOoBaTh HECKONLKO HOBbIX Ethernet-npotokonos,
B Tom umncne: IEEE P802.3ba (40 I'éut/c u 100 I'éut/c) n IEEE
P802.3av (10 I'6uTt/c) LNt NAaCCUBHBLIX ONTMYECKUX CETENA.

o mepe cBoero passutug Ethernet npespatuncs 8 Mynb-
TUCEPBUCHYI0 TEXHONOTWIO AN NEPeAayn AaHHbIX, Peym,
BugeocurHana. PacnpocTpaHeHHocTb Ethernet, pelwesusHa
KOMMOHEHTOB 00YCNOBUAN €€ MacCoBOE BHeApeHue B pas-
nM4HbIX obnacTsx. Hanpumep, ucnonb3ys IP-kamepbl, MOX-
HO uyepe3 MHTepHeT BecT HabnioAeHue 3a OXpaHSeMbIMM
obbekTamu 13 noboii Touku mupa. B cuctemy 6esonacHoc-
TV MOXET BXOMUTb U Apyroe 060pyaoBaHue, paboTatollee no
cranpapty Ethernet, Hanpumep cucTeMbl ynpaBneHUs KOHT-
ponem foctyna.

TexHonorus Industrial Ethernet (IE) ctpemutensHo 3ame-
LAET MPEeXHWE MPOMBILLIEHHBIE KOMMYHMKALMOHHLIE NPOTO-
KOfIbl B aBTOMATUYECKUX CHUCTEMAax YNpaBNieHUs TEXHONOru-
YeCKMMM NpoLeccamm.

CeromHs camoe MaccoBoe npunoxenue Ethernet — po-
ctyn B WHTepHet, ogHako IP-tenedonus n IP-Tenesupeqve
BCe 0O0MblUE TECHST TPAAMLMOHHbIE TenepoHUIo 1 Tenesmae-
Hue. Henb3si He yNnOMSHYTL U 0 HECNPOBOAHLIX CETAX LWKPO-
KOMONOCHOr0 A0CTYNa, rae Ans NOAKMOYEHWs npuemonepe-
[AaTYMKOB Kak Mo MEeAHOMY, Tak W N0 KoakcuanbHoMy kabensm
ucnonb3yetcs Bce ToT xe Ethernet. MoxHo cpaBHuTh Ethernet
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C rMraHTCKOM BOJHOW, KOTOPas KOrAa-To 3apoaunach B 0puc-

HbIX 3[aHUSIX, @ CErofiHs 3axNecTblBaeT CTapble W BHOBb OT-

KPbIBAIOLLMECS TEPPUTOPUM MDA TENEKOMMYHUKALWIA.
060pynoBaHme COMMENG (toBapHas Mapka NpuHagiexut

HMO "NHxeHepsbl 3neKTPOCBA3K") NpeaHasHaYeHo ans paboThbl

Ha dusmyeckom yposHe Ethernet (Butas napa). B uukne crarei

8 2010 rogy Mbl pacCMOTPUM OCODEHHOCTM NPUMEHEHUS 3TOMO

000pya0BaHKUS, OCTAHOBMBLLUMCH HA TakuX TEMAX, Kak

e TEXHONOrMg COBMECTHOI Nepeaayn OaHHbIX M MUTaHWS
Power over Ethernet (Passiv PoE, PoE, PoE Plus);

e penutepsbl Ethernet;

e "mocnepHss muns” no mepHsIM kabenam Ha Ethernet.

Mbl  paccMOTpMM He TOAbkO camo 060pyaoBaHue
COMMENG, HO u npennoxuMm 3GGEKTUBHbIE PELIEHUS HA
ero 6ase, KOTopble MOryT NpeomoneTb psg npobnem, orpa-
HUYMBAIOWMX NpumeHeHue Ethernet Ha "nocnepHeit mune”.
OpaHaKo HaYyHEM Mbl C YCTPOWCTB 3aWWMUTbI U C U3MEPUTENBHO-
ro agantepa, KOTOpble CEPUAHO BbIMYCKAIOTCS HAlUMM npef-
NPUSTUEM.

YCTPOWCTBA 3ALLUTbI MOPTOB ETHERNET

Ceropns cetu Ethernet BbiLnu 3a npeaensl 0pUCOB 1 3[aHUIA,
kabenu npoknaapiBaloTcs B KabenbHbIX KOMNEKTOpax npo-
MbILLIEHHBIX 0OLEKTOB, NOJBELUMBAIOTCA HA CTOWKAX, MAYT K
nepefarynkam, yCTaHOBAEHHBIM Ha KpblWaxX U mayTax. B atux
ycnoeusix Ha kabenu u 060pyanoBaHWMe BO3AENCTBYIOT 3NEKT-
POMarHUTHbIE MOMEXU NMPUPOAHOr0 W MPOMBILLIEHHOrO MPO-
UCXOXAEHUS.

JBonoUMS CeTeit M ANeMEeHTHOW 6a3bl 3aLMUTHBIX YCT-
POICTB NPOUCXOMNA Y HAC HA rNasax, YTO HaLOo CBOE OTpa-
xeHue n B npoaykumu HIMO "UnxeHepbl anekTpocssun™. Mpo-
U3BOACTBO YCTPOICTB 3awmThl Ang ceteit Ethernet Hayanocs
C Mojenen, npefHasHadeHHblx ans notokos 10 MéuTt/c (cne-
undukauma 10Base-T). B ocHoBe aneMeHTHOI 6a3bl ans Ta-
KMX YCTPOMCTB nexas CTaHAAPTHbLIA, LWMPOKO NPUMEHSIEMBIN
TVS-agmon (cynpeccop). YcTpoiicTea 3awmtel Ha TVS-anonax
COOTBETCTBOBANM napameTpam kabeneit kateropum Cat 3.

C nosiBneHuem n ObICTPLIM pacnpocTpaHeHuem 000pyao-
BaHusl, paboTaiowiero ¢ notokamm 100 Méwut/c (cneunduka-
uma 100Base-TX) u kabensmu kateropuu Cat 5, npumeHeHune
B YCTPOIACTBAX 3awwmThbl 00bI4HLIX TVS-AMOA0B CTANo HeBO3-
MOXHbIM W3-3a X OOMbLLUOI 3NeKTPU4eckoin emkocTu. OaHako
K 9TOMY BPEMEHW Hayascs BbiNyCK cneumanbHbix TVS-anonos
C Manoi eMKOCTbIO, MO3BONSIOLINX MX MPUMEHEHME B YCT-
poiicTBax 3aluThl Ans obopynoeatus Fast Ethernet.

lMosiBNeHMe TEXHONOrWMKM Nepeaayyu NuTaHug No CeTeBo-
my kabenio (PoE — Power over Ethernet) (ctanpapt IEEE
802.3af) n ee maccoBoe pacnpocTpaHeHue TpebyloT yBenu-
YnBaTb NOPOr OrPaHMYEHNUS 3ALUMTHBIX YCTPOMCTB, YTOObI He
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m ExPro-mGEth — ycrpoiicteo 3awmTel ogHoro nopra
Ethernet, Manora6apuTHbii kKopnyc, MOHTaX B Kabenb-
KaHanax, Ha kabenb-poctax, B Koxyxax |P-kamep

NPensTCTBOBaTb Nepefaye NEKTPONUTaHUS N0 CETEBOMY Ka-
Oento. MakcumarbHas BENMYMHA 3TOrO HaNPSXeHUs, cornac-
Ho IEEE 802.3af, coctaBnset 48 B noctosaHHoro Toka. OaHa-
KO YBENMYeHWe nopora orpaHuyeHust TVS-auonoe npusoamt
K YXY[LWEHWO YPOBHSA 3aliMTbl, Tak Kak npu cpabaTbiBaHWN
CYNPECCOPOB HANpsHXXeHWe, NPUKNAAbIBAEMOE K 3aLIMLLAEMO-
My 0060pynoBaHUIo, COOTBETCTBYET MX MOPOrY OrpaHWyeHus.
JT0ro HemocTaTka NINLWIEHbI MONYNPOBOAHNUKOBLIE SNEMEHTHI
3aWMTbl C BOMLT-AMMEPHON XapaKTEPUCTUKON Tupuctopa. Y
Takux NpubOpOB B MOMEHT cpabaTbiBaHWs W HA BPEMS IeiiC-
TBMSI BbICOKOBOJILTHOW MOMEXM HAMPSXKEHWE Ha 3NeKTpoaax
COCTaBNSIET €AMHULIbI BOJT.

ExPro-GEth — yctpoicTeo sawmtsl ogHoro nopra,
MoHTax Ha peiky DIN
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EveryPro 4-GEth — ycrpoiictso 3awmtel yeTbipex nopros
Ethernet, Tpu BapraHTa MoHTaxa (6e3 kpennexus,
Ha perky DIN, kpennenue Ha cTeny)

EveryPro SDL/ 4-TL/Eth — yctpoicTeo sawmtel aboHeHTcKoro
NOMYKOMMIEKTA MANOKOHANBHOM c1cTeMbl (oaHa umdposas
NMHUS, YeTbipe aHanoroesix nopta, nopt Ethernet),
TPM BapMaHTa MoHTaXa (6e3 kpenneHus, Ha peiky DIN,
KpenseHue Ha cTeHy)

CordPro GEth — ycrpoiicTeo 3awmTsl ogHoro nopta
Ethernet, opHoBpemeHHO BbinonHsieT GpyHKLMIO
COEAMHMUTENBHOTO LIHYPA

m Apantep MA-GCS
30
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dnekTpuyeckas cxema agantepa MA-GCS

Kpome TOro, B GONBILMHCTBE YCTPOWUCTB 3aLUMUTbLI MPOU3-
BoacTBa HIMO "MHxeHepbl aneKTPOCBS3W” ANs pasBs3km TOUKM
YPaBHMBAHWS NOTEHLMANOB NPOBOMAOB M 3aLUMTHOIO 3a3emne-
HWUS YCTaHABNMBAETCS Pa3PAIHUK.

Bcs nuHelika ycTponcTs 3awmthl ans noptos Ethernet pe-
anu3yeTcsl Ha MOLLHbIX BbICOKOYACTOTHBLIX TUPUCTOPHBIX 3ne-
MEHTax, 00eCneynBaloLLMX BbICOKYI0 HAEXHOCTb U 3ddek-
TMBHOCTb 3alLMTLI OT MMNYNbCHBIX MEPEHANPSKEHNIA, a Tak-
Xe NOAJAepXKy TexHonoruu POE. 3Tn anemeHTbl U NO3BONGIOT
obecneynTb COOTBETCTBME YCTPOICTB 3alMThl MapameTpam
kabeneit kateropuu Cat 6, 4yTo menaet ux NPUrOAHLIMKU AJIS
npumeHeHuss B cetsx ¢ notokom 1000 Méwut/c (cneunduka-
uns 1000Base-T).

M3mepeHne NapaMeTpoB IMHUM CBA3U

KabenbHeiit
Tectep

MN3amepeHus 6e3 nepepbiea cBs3u
npu TexHuYeckom obcnyxmsanmumn u tectmpoeanmnn LICI

O6opynosaHue
ucn

ucn

Mpoeepka ycrpoicte sawmtsl noptoe Ethernet

e —

Broneeip vumis ™

m Mpumepsbl noaknioueHUs U3MepUTENbHBIX NPUBOpPOB
¢ nomoupio agantepa MA-GCS



YctpoiicTea 3awmthl ang noptoB Ethernet npepnaraiorca B
Pa3NNYHbIX KOHCTPYKTMBHBIX MCMOMHEHNSX, Y4TO AENaeT ux npu-
rOAHbIMK AN NMPUMEHEHUS B PA3NIMYHBIX YCIOBMGX W NS ce-
TEBbIX YCTPOMCTB N0OOro Has3HaueHus. Kpome Toro, ang psaga
npunoxenuid Industrial Ethernet mcnonb3ylotcs cneumanbHble
pasbeMbl U Kabenum, 4To NPUMBOANT K U3MEHEHWIO KOHCTPYKLN
YCTPOWCTB 3aLLWThI, MPU 3TOM MX CXEMOTEXHUKA HE MEHSIETCS.

B yacTHOCTM, NMHENKA YCTPOACTB 3aLLMThI 111 000PYA0BaHMS
Fast Ethernet (0603HaueHne B Ha3BaHuu FEth) u Gigabit Ethernet
(0o603HaueHue GEth) BkMtOYaeT yCTPOICTBA 3aLUMTHI AN OAHO-
ro M YeTbipex MOPTOB, B PA3NMYHbIX KOHCTPYKTMBHLIX BapuaH-
Tax (puc.1-5). OtmeTum, yto ¢ Havyana 2009 roga Ang 3awWmThI
Ethernet-nopta B 000pynOBaHMM ManoKaHanbHOrO YMIOTHEHUS
abOHEHTCKUX NUHMIA (peyb + naHHble 10 MouT/c Ethernet, Hanpm-
mep, cuctema EMX ¢upmbl IPS) ¢ Lenbio yHubukaumm ucnonb-
3y10TCS M3ObITOYHbIE MO YACTOTHLIM XaPAKTEPUCTMKAM ANIEMEHTDI,
npumeHsiemble ans ckopoctein 100 n 1000 Fout/c.

dnemeHTHaq 6a3a, TEXHONOrUsi NPOM3BOACTBA U KOHTPONS
MO3BOASIOT BLIMYCKaTb YCTPOICTBA, 06EeCneynBaloLLImMe HaJex-

@ HoBrle KHMI'M M3OaTeJILCTBAa

OBOPYOOBAHMUE

HYIO 3alMTY, W, YTO OYEHb BAXHO, HE CHUXAIOLME AOMYCTU-
MYI0 AINHY GU3NYECKOrO CEerMeHTa.

W3MEPUTEJIbHbIA ABANTEP MA-GCS
N3meputenbHbin apantep MA-GCS (puc.6, 7) npeaHasHaueH
ONS MOAKIIOYEHUS UBMEPUTENBHLIX NPMOOPOB M ApYruX YCT-
POMCTB K 0OOPYAOBAHMIO U NUHWSM CBSI3M, HA KOTOPbIX A
KOMMYTaLmMM MCnonb3yloT pasbemsl RJ4S wnm 4-mMm rHespa
Tvna "6anaH” (BANANA). Mpu nopknioueHun K rHesgam tvna
"6aHaH" MOXHO MOACOEAMHSATLCS K IIOOOMY OTAE/bHOMY NpPO-
BOAY M K 3kpaHam kabenei. MNepeknoyatens Ha GOKOBOIA na-
HenW ajanTtepa NO3BOASET PaspbiBaTb COEAWMHEHWE 9KPaHOB
AByX kabenen, NOACOEAMHEHHBIX K rHe3fam. bnaronaps KoH-
TaKTy )19 NOAKMIOYEHUS 3a3EMJIEHNSI MOXHO NMPOBOAUTL W3-
MEepeHUsi OTHOCUTENLHO 3emnm (00LLeit Toukm). Paiom ¢ rHes-
[aMy HaHeceHa MapkMpoBka HOMEPOB NPOBOLIOB.

ApanTep nossonseT nogknioyath K pasbemam RJ-45 nio-
Oble n3mepuTeNbHbIE NPMOOPLI Kak MapanienbHo K MHUK, Tak
1 B Ka4ecTBe OKOHEYHOro yCcTponcTea (puc.8). O

BecnpoBoaHO MOOMNbHLI MHTEPHET: apXuTeKTypa, NPOTOKOJbl U CEPBUCHI

A. xamanunyp
Mocksa: TexHocdepa, 2009. — 496 c. ISBN 978-5-94836-115-4

Knura npepctaBnsier coboii nepBoe MONHOE W3noXeHue npobnem OECnpPOBOAHOTO AOCTyma K
WUHTepHeTy: onpeaeneHue 6ecnpoBOAHOr0 AOCTyNa U 6a30BbIX TEXHONOrMIA, OCHOBHbIE TPEOOBAHUS K
BOMPOCHI peanusaLmm naem 6ecnpoBOAHOr0 A0CTYNA B MIHTEPHET, pacLuMpPEeHHbIe MOHATIS TEXHONOMMK

CBA becnpoBogHOro MHTepHeTa.
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OneKTpoHHbIE CUCTEMbI CBA3M
Y.Tomacm
Mockea: TexHochepa, 2007. — 1360 c. ISBN 978-5-94836-125-3

Homy UHTepHerTy.

KHura paccuutaHa Ha LIMPOKYIO ayauTOPUIO, BKIIOYAIOLLYI0 CTYAEHTOB CTapluMX KypCOB YHUBEPCH-
TeTa U acnMpaHToB, MHXEHePOB-UCCNeaoBaTeneii, pa3paboTynkoB CUCTEM U APYrMX creuuanmcTos. Ee
CTPYKTypa TakoBa, YTO NO3BONSIET MCMO/b30BATh OTAENbHbIE YAaCTW KHUMM ANS NeKuuii no 6ecnposog-

CnpaBoyHOE PYKOBOACTBO MO COBPEMEHHbIM CPEACTBAaM 9MEKTPOCBSA3M OXBAThIBAET Pas3fMyHbIe
acrnekTbl TEXHONOrMIA Nepepayn 1 06paboTku MHdOpMaLMK, METOAOB MPUEMA W FEHEpaLnn CUrHaoB,
aHanoroBoi U UMGPOBON MOAYNSLMM, NEPEfayYyu Mo NPOBOAHLIM W BOSIOKOHHO-OMTUYECKUM JIUHUAM,
pacnpocTpaHeHust PaamoBOJH, CYTHUKOBO, COTOBOW U PajvopeNentHoii CBS3U, NPOTOKOJIOB Nepeaayu
JaHHbIX, TeNnedOoHMM, KOMMYTaLMU U CUrHANU3aLmum.

lMpu becnpeLieneHTHON WKXPOTE OXBAaTa MaTepUan U3N0XeH KOMNAKTHO, AOCTYMHO, SICHO U C TOHKUM
MOHMMAHWEM CYTW PaCCMAaTPUBAEMbIX BOMPOCOB, M3BECTHOI 0ObINHO TOLKO Y3KOMY Kpyry CieLmanucToB
JaHHOro HanpaBneHusi. B yacTHoCTH, 06CyXaaloTCs JOCTOMHCTBA M HE[OCTATKWU PacCMATPUBAEMbIX TEX-
HUYECKMX PELIEHUiA, NCMO/b30BaHbI MOSICHAIOLLME YMCIIOBbIE MPUMEPHI.

HecoMHeHHO, n3naHne OyaeT NoNe3Ho LWMPOKOMY KpYry YuTaTenei, Bkyas paguoniobutenei, cTy-

[EHTOB, NpernofaBaTteneii, pa3paboTynkoB annapaTypsl U NPOEKTUPOBLLMKOB. OCoObIii MHTEPEC KHUrA NPEeACTaBNAET Ais cne-
LIMANIMCTOB NO CUCTEMHOM UHTErpaLn YCAYr CBA3M, NMPENOCTABNASA HEOOX0AMMYIO CIPABOYHYI0 MHMOPMALIMIO [/t KOMNIEKCHOVA

OLIEHKW MPOEKTUPYEMbIX ceTen CBsi3N.

Moppo6Has nHpopmauus o KHUrax, Bbinyckaembix naparenscteom TEXHOCDEPA,

Ha cauTe: http://www.technosphera.ru.

3agBku Ha KHUI'M NpUHUMAaloTC No aapecy sales@technosphera.ru
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