Jlekuus 17.
I'no6anbHbie ceTn. O01asi XapaKTepuCTHKA.

1. BBoaHbIe 3aMeuyaHus.

Inobanvnvie cemu (Wide Area Networks, WAN), koTopbie Takke Ha3bIBAIOT TEPPUTOPH-
QJIBHBIMU KOMIIBIOTEPHBIMHM CETSIMH, CIyXKaT [uld TOro, 4YTOoObl HPENOCTAaBIATh CBOM CeEp-
BUCHI  OOJIBIIIOMY  KOJHMYECTBY KOHEYHBIX aOOHEHTOB, pa30pOCaHHBIX 1O  OOJBIIONH
TEPPUTOPUN — B IIpejenax oOJIaCTH, PErMoHa, CTPaHbl, KOHTUHEHTAa WJIM BCErO 3EMHOIO
mapa. BBuay Oonbmiold MNPOTSHKEHHOCTH KaHAJIOB CBSI3M IOCTPOEHHE TJI00aTbHOW CeTH
TpeOyeT O4eHb OONbIIMX 3aTpaT, B KOTOpbIE BXOJUT CTOMMOCTb Kabenedl M paboT mo ux
NpOKJaaKe, 3aTpaTbl Ha KOMMYTAllMOHHOE OOOpYAOBAaHHME W MPOMEKYTOUHYIO YCHIIH-
TENbHYIO ammnaparypy, oOOeCIeUMBaIOIlyI0 HEOOXOAMMYI0 II0JOCY NPOIYCKaHWs KaHaia,
a TakKe DKCIUIyaTallUOHHBIE 3aTpaThl HAa IIOCTOSIHHOE IOAJEpXKAHUE B PabOTOCIOCOOHOM
COCTOSIHUM pa30pOCaHHON MO GOJIBIIONH TEPPUTOPUH allapaTyphbl CETH.

TunuyapiME a0OHEHTaMH TJ00aTbHOW KOMIBIOTEPHOW CETH SIBISIIOTCS JIOKAJIBHBIE CETH
HNPEINpUATHI, PacloIOKEHHbIE B pa3HBIX TOPOAAaX M CTpaHaX, KOTOPbHIM HYXHO OOMEHU-
BaTbCs JIAHHBIMU MEXIYy cOoO00H. Yciyramu rioOanbHbIX CETE MOJb3YIOTCS TaKKe U OT/AEIb-
Hble KOMIbIOTepbl. KpynHble KOMIbIOTEpHl Kiacca M3HH(peiMoB O0OBIYHO 0OOecreynBaoT
JOCTYIl K KOPIIOPATUBHBIM JAaHHBIM, B TO BpeMsl KaK IE€PCOHAJbHBIE KOMIIBIOTEPHI HCIIONb-
3YIOTCSI JUI AOCTYIA K KOPIOPATUBHBIM JAHHBIM U IyOJIMUYHBIM JaHHBIM Internet.

['moOGanbHBle ceTH OOBIYHO CO3AAIOTCS KPYNHBIMHU  TEJIEKOMMYHUKALIMOHHBIMU  KOM-
HNaHWSMM Ul OKa3aHUs IUIATHBIX YCIyr aboHeHTaM. Takue ceTH Has3blBalOT MyOJINYHbI-
MU WM o0OuecTBeHHbIMU. CyIIECTBYIOT TaK)KE€ TaKUE IOHSTHS, KaK OIEepaTrop CeTH WU

HOCTaBIIUK yciyr cetd. Onepamop cemu (Network operator) — 3To Ta KOMIaHHs, KOTO-
pas MOJJep)KHBAaeT HOPMaJbHYIO pabory cetu. Ilocmaswux yciye, 4YacTto Ha3bIBAEMBIN
TaKke MpoBaiaepoM (Service provider), — Ta KOMOaHUs, KOTOpas OKa3bIBaeT IUIATHBIC

ycinyrd aboHeHTaM ceTu. Brazgener, omepaTop W TMOCTaBIIUK YCIYT MOTYT OOBEIUHSATHCS
B OJIHY KOMIIaHUIO, & MOTYT MPEJICTABIATh U Pa3HbIE KOMITAHUH.

I'opazmo pexe rTioOanbHAs CETh TMOJHOCTHIO CO3JACTCS KaKOW-HUOYAb KPYMHOW KOp-
nopanuen (takoil, Hampumep, kak Dow Jones wmmm «TpaHcHedTb») AN CBOMX BHYTpEH-
HUX HyXJA. B asrom ciydae cerp HasbiBaeTcss 4YacTHOM. OueHb YacTo BCTpedaeTrcs H
MIPOMEKYTOUHBIH BapHaHT — KOPIOpPAaTHUBHAs CETh MOJb3YETCS YyCIAyraMu WIH 000pyao-
BaHHEM OOIIECTBEHHOW TIJ00aIbHON CeTH, HO JOMOJHSET JTH YCIYTH WM O0OpyAOBaHUE
CBOMMH cOOCTBeHHbIMHM. Hambosee THUNUYHBIM NPUMEPOM 3[eCh SBISETCS apeHja KaHa-
JIOB CBSI3U, HA OCHOBE KOTOPBIX CO3AI0TCSI COOCTBEHHBIE TEPPUTOPUATILHBIE CETH.

KpoMe BBIUMCIUTENBHBIX IJIOOANbHBIX CETeH CYIIEeCTBYIOT M JApPyrHe BUABI TEPPUTOPU-
albHBIX ceTell mepemaun HHpopMmanuu. B mnepByio odepeab 3T0 TenedoHHbIE M Tenerpad-
HBIE CeTH, paboTaoNUe Ha MPOTXKEHUU MHOTHX JIECATKOB JIET, @ TAKXKE TEJIEKCHas CETb.

BBugy OomibInoil CTOMMOCTH TJOOANBHBIX CETEH CYIIECTBYET JOJITOBPEMEHHash TEH-
JCHLIMSl CO3JaHMUsd €AMHOM TNoO0AJbHOW CeTH, KOTOpas MOXKET IepelaBaTh JaHHbIE JIO-
ObIX THUIOB: KOMIBIOTEPHbIE JaHHbIEC, TENEPOHHBIE PAa3roBOpPbI, (AKChl, TeJEerpPaMMBl,
TEJIEBU3MOHHOE H300pakeHUe, TeJleTeKC (mepefaya JaHHBIX MEXIy JByMs TepMHUHala-
MH), BHJIEOTEKC (IIOJIy4YeHHE XpaHSAUIMXCAd B CETH JaHHBIX Ha CBOW TepMUHAlI) U T. 1.,
u T. n. Ha ceromHs cyuiecTBeHHOro mporpecca B 3TOH 00JaCTM HE JOCTUTHYTO, XOTS
TEXHOJIOTUU ISl CO3JlaHUsl TaKuX ceTedl Hauyanu pa3paldaThiBaTbCsl JTOCTATOYHO JIaBHO —
mepBasi TEXHOJIOTUS Ui WHTETpalliu  TelleKOMMYyHUKAMoHHbIX ycnyr ISDN crama pas-
BUBaThCs C Hadana 70-x romoB. Iloka Kakmplii THI CETH CYIIECTBYET OTIEIBHO W Hambo-



Jee TecHas MX MHTErpalnus JOCTUTHYTa B OOJIACTH HCIOJb30BAHUS OOLIMX TMEPBUYHBIX
cetei — cered PDH u SDH, ¢ moMompio KOTOpPBIX CETOAHS CO3JAl0TCS IMOCTOSHHBIE
KaHaJlbl B CETAX C KOMMYyTauueil aboHeHTOB. Tem He MeHee Kaxaas M3 TEXHOJIOTHH, Kak
KOMITBIOTEPHBIX CETe, Tak U Tele(OHHBIX, CTapaeTcsi CEeroJHs IMepelaBaTh «IYKOH»
s Hee TpapuK C MaKCHUMalbHOH 3(QQEKTHUBHOCTBIO, @ TOMBITKH CO3AaTh HWHTETPUPO-
BaHHbIE CETHM Ha HOBOM BHUTKE Pa3BUTHUSI TEXHOJIOTMH MPOJOHKAIOTCS MOJ MPEEeMCTBEHHBIM
nazsanuem Broadband ISDN (B-ISDN), To ecTh IIHPOKOMOJIOCHOH (BBICOKOCKOPOCT-
Hol) cerm ¢ wuHTerpanme yciayr. Ceru B-ISDN OyayT OCHOBBIBaThCS Ha TEXHOJOTHH
ATM, xak yHUBEpPCAJbHOM TpPAHCIOPTE, U MOJIJEPKUBATh pPAa3IMUHBIE CIYKObl BEPXHETO
YpOBHSL JJii PacHpOCTPaHEHUs KOHEUHBIM IIOJIb30BaTENsIM CETH pa3HooOpa3HoW uHGOp-
Mallil — KOMIBIOTEPHBIX MJAaHHBIX, ayAHO- W BHICOMH(POpPMAIMU, a TAKXKE OpPraHU3aLUU
MHTEPAKTUBHOTO B3aMOJICHCTBHUS OIb30BATENEH.

B ocHoBe IOKandbHBIX U TJIO0AJNbHBIX BBIYUCIUTEIBHBIX CETEH JIEKHUT OJUH U TOT
®KE METOJ, — METOJ KOMMYTAIlMM MaKeTOB, TJI00albHBIE CETH HMEIOT JOCTaTOYHO MHOTO
OTJIMYUU OT JIOKIbHBIX CeTeH. OTH OTIMYMS KacalTCcs KaKk MPUHIHUIIOB padboThl (Ha-
pUMep, MNPUHIUIB MapUIPyTH3alUU IOYTH BO BCEX THIMAX TJIO0AIBHBIX CETe, Kpome
cereit TCP/IP, ocHOBaHBI Ha TPEIBAPUTCIHHOM OOpPa30BaHUM BUPTYAIBHOTO KaHaja),
TaK U TEPMHUHOJIOTHH.

2. ®yHKIUM ¥ 000011IIeHHASI CTPYKTYpPa IJ100aJILHOM ceTH

2.1. TpancnopTHble GyHKINHU IJ100AJIBHOM ceTH

B nacajc rino0ajibHasi BBIYMCIIMTENbHAS CETh AOJDKHa TMepcaaBaTb JaHHBIC a00OHEHTOB
JIFOOBIX THUIIOB, KOTOPBLIC CCTb Ha MNPCANPUATHU W HYXKAAOTCA B YAaJICHHOM oOMeHe UH-
Q)opMauHeﬁ. I[J'IH 3TOro rodanbpHast CEeTh AOJIKHA MPEAOCTABJISATh KOMIIJIICKC YCIIYT:

nepefayy MakeTOB JIOKANbHBIX CeTeH, Iepeadyy NakeTOB MHHHM-KOMIBIOTEPOB U MeHH(-
peiimoB, obmeH Qakcamu, nepenauy rpaguka oducHbeix ATC, BBIXOL B TOpPOJICKHE, MEXK-
IYTOpPOJHbIE U MEXKIyHApOJHbIE TeleQOHHBbIE CeTH, OOMEH BHJICOU300pAKECHUAMHU IS
OpraHM3aly BUACOKOH(GEpeHLUH, nepenady rpaduka KacCOBBIX amlmapaTroB, OaHKOMa-
TOB U T. A. U T. M. OCHOBHbIE THIIBI MOTEHLHUANbHBIX NOTpeOUTENeH yciyr rinodanbHOR
KOMITBIOTEPHOU ceTH n300pakeHbl Ha puc. 1. HyXHO momyepkHyTh, YTO KOTJa HUJET pedb O
nepenaye Tpaduka o(HCHBIX ATC, TO
uMeeTcsi B BHJY OOECeueHUEe pPa3rOBOPOB TOJBKO MEXAY COTPYIHUKAMHU pa3IUYHbBIX
¢winanoB OAHOTO MpPENNpUATHS, a HE 3aMeHa TOpOJCKOW, HAIMOHAIBHOM WIM MEeXay-
HapogHoW TenedoHHOW ceTH. Tpaduk BHYTpEeHHHX Tele(OHHBIX pa3roBOPOB HMeEET He-
BBICOKYIO MHTEHCHBHOCTb M HEBBICOKHME TpeOOBaHMs K KayecTBY IepeJadyd Toyioca, MOITOMY
MHOTHE KOMIIBIOTEPHBIC TEXHOJOIMH TJIO0ANbHBIX ceTed, Hampumep frame relay, cmpas-
JIIFOTCS C TAKOM YIPOILEHHOU 3a/1a4uei.
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Puc. 1. AOoHEeHTHI T7100aJ1bHON CETH
BonpImMHCTBO  TEppUTOPHATIBHBIX KOMIBIOTEPHBIX CETe B HacTofllee Bpems obec-
MEYMBAIOT TOJILKO TMepeAadyy KOMIBIOTEPHBIX MJaHHBIX, HO KOJIUYECTBO CETed, KOTOphIe
MOTYT TIepeIaBaTh OCTAJbHBIC TUIIBI JAHHBIX, IOCTOSIHHO PACTET.

HNPUMEYAHHUE OtMeTuM, 4TO TEPMUH «I€peada TaHHbIX» B TEPPUTOPUATIBHBIX CETAX
HCIIOJIb3YETCS B Y3KOM CMBICIIE U O3HAYAET NEepPeaavy TOJIbKO KOMIIbIOTEPHBIX JaHHBIX,
a mepefaydy peuu U u300paxeHusi OOBIYHO K Mepeiade TaHHBIX HE OTHOCHT.

2.2. BbicOKOypOBHEBBIE YCJIYTH IJI00AJBHBIX ceTel

W3 paccMOTpEHHOro CHMCKa YCIYI, KOTOpble TJo0alibHas CeThb MpPEJOCTaBIsIeT KOHEYHBIM
M0JIb30BATENSAM, BHJIHO, YTO B OCHOBHOM OHa HCHOJb3YETCSl KakK TpPaH3UTHBIA TpaHCIOpP-
THBIA MeXaHHM3M, IPEJOCTaBJIAIONINI TOJNBKO YCIYyTH TpeX HWXKHHUX ypoBHed Mmoxenu OSI.
JlecTBUTENbHO, TPU TOCTPOEHUU KOPIOPATUBHOM CETH caMU JIaHHbIE XpaHATCA M BbI-
pa0baThIBAIOTCS B KOMIIBIOTEpAX, MPHHAUIEKALNINX JOKAIBHBIM CETSIM 3TOro  IpeInpusi-
THSA, a IJIoOambHas CeTh HUX TOJbKO IEPEHOCUT M3 OJIHOM JIOKaJbHOW CETH B JIPYIyIO.
[looaToMy B JIOKanbHOW CETHM pealu3yloTcsi Bce ceMb ypoBHed Moxenn OS], Bxirodas
MIPUKJIAJHON, KOTOpBIE MNPENOCTaBISAIOT JOCTYN K JaHHBIM, IpeodpasyroT ux ¢opMmy, opra-
HU3YIOT 3aLIUTY HH(OPMAIMH OT HECAHKIIMOHUPOBAHHOTO JOCTYIIA.

OpHako B mocineqHee Bpemsl (QYHKUIMU TJI00adbHONM CEeTH, OTHOCAIIMECS K BEPXHUM
YPOBHSIM CTE€Ka MPOTOKOJOB, CTalld MrpaTb 3aMETHYIO pOJIb B BBIUMCIMTEIBHBIX CETAX.
3TO CBA3aHO B MEPBYIO OYEpe/lb C MOMYISIPHOCTHIO0 HHPOPMALIUH, TPEJOCTaBIIEMON
nyonauuHo cetbto Internet. Cnmcok BBICOKOYPOBHEBBIX YCIYI, KOTOPBIM MpeaocTaBiseT
Internet, nocratouno wmmpok. Kpome noctyma k runeprekcToBoil wuHpopmaruu Web-
y3J0B C OOJBIIMM KOJMYECTBOM TEPEKPECTHBIX CCHUIOK, KOTOpBIE JEJIal0T HCTOYHUKOM
JaHHBIX HE OT/AEJbHbIE KOMIIBIOTEPHI, a JACUCTBUTENBHO BCIO TJOOANbHYIO CETh, 37eCh
HY)KHO OTMETUTh M IIMPOKOBEIATENIbHOE pacHpOCTpPAHEHHE 3BYKO3AlMCEH, COCTaBIISIO-
mee KOHKYPEHIMIO paJMOBENIaHUI0, OpPraHM3allMI0 MWHTEpaKTHBHBIX «Oecem» — chat, opra-
HU3AIUI0 KOH(epeHnuil mo uHTepecam (cimyx6a News), mouck uHPOpMalMK W €€ TOCTaBKY
110 UHMBUyaJIbHBIM 3aKa3aM U MHOTOE IpYTOE.

Otn uHbOpMalMOHHbIE (@ HE TPAHCHOPTHBIE) YCIYI'M OKa3blBalOT OOJBIIOE BIMSHHE
HE TOJIbKO Ha JOMAIHUX II0JIb30BaTele, HO W Ha paboTy COTPYAHUKOB THPEANPHUITHH,
KOTOpBIE TMOJIb3YIOTCA MpodeccuoHanbHOM uHpOpManued, MyOoIuKyeMol JApyruMu Tpen-



npuatusiMu B Internet, B cBoeil TMOBCEAHEBHOHN MAEATENBHOCTH, OOIIAIOTCS C KOJJIETaMH C
noMouipio KoHdpepeHimii u chat, wacto TakuM 00pa3oM JOCTATOYHO OBICTPO BBISICHSS
HaboJIeBIIME HEPEIIEHHBIE BOTIPOCHI.

Undopmannonnsle ycayru Internet okasanu BiausiHMEe HA  TPaJUIMOHHBIE CIIOCOOBI
JIOCTyna K pa3fenseMblM pecypcaM, Ha TMPOTSHKEHHMM MHOTMX JIeT NpPUMEHSBIINECS B
JIOKAJIbHBIX ceTsiX. Bce Oonblie KoOprnopaTuBHOM HHGOpPMALMU <«UIsL CIYKEOHOTO MOJB30-
BaHUS» PACIpPOCTPAHSCTCA CpEead COTPYIHUKOB NPEANpUATHS ¢ momolnbio Web-ciyx-
Obl, 3aMEHUB MHOTOYMCICHHBbIC WHIAMBUAYAJIbHbIE MPOrpaMMHBIE HAJCTPOilKM Haja Oazamu
JaHHBIX, B OOJBIIMX KOJMYECTBAX pa3padarbiBacMble Ha mpeanpusTusx. llosBuics cre-
[UaJbHBIH TEPMUH — INtranet, KOTOpPbI NPHUMEHSIETCS B TEX Cly4asx, KOTJa TEXHOJOTHH
Internet mepeHocsiTcss B KopmopatuBHYK ceTb. K TexHonorusm intranet ortHocsAT He
Tonbko cayx0y Web, Ho u wucmome3oBanme Internet kak r00amBHONW TPAHCIIOPTHOM
CeTH, COCIOUHSIONICH JIOKAIbHbIE CETH NPEANpUATHS, a TakkKe Bce WH(POPMAIMOHHbIE
TEXHOJIOTUM BEpPXHUX YPOBHEW, IMOSBUBIIMECS TMEpBOHa4yalbHO B Internet u mocraBieH-
HBIC Ha CITY)KOy KOPITOPATHBHOM CETH.

B pesynpraTe riobaibHblE M JIOKAJIbHBIE CETH MOCTENEHHO COMIKAIOTCS 3a CYeT B3au-
MOTIPOHUKHOBEHHUS TEXHOJIOTHIA Pa3HBIX YPOBHEH — OT TPAHCIOPTHBIX A0 MPUKJIIATHBIX.

B nanHOI IekuuM OCHOBHOE BHHUMAaHHE YJEISETCSl TPAHCHOPTHBIM TEXHOJOTHUSIM TJIO-
OabHBIX CETeH, KaK OCHOBE JIIOOOW BBICOKOYPOBHEBOW CIIy’)KObI BepxHero ypoBHs. Kpo-
M€ TOro, rio0ajgbHble CETH MPU IOCTPOCHUHU KOPIOPATUBHBIX CETEl B OCHOBHOM IIOKa
MCTIOJIB3YIOTCS HMEHHO B TOM Ka4ecCTBeE.

2.3. CTpyKTYpa 1J100a/1bHOI ceTH

TunuuHeli 1pUMep CTPYKTYpbl TIJ00aNbHONM KOMIIBIOTEPHON CETHM MpPUBEIEH Ha puc.2
31ech MCMONB3YIOTCS cieaytomue obo3nadenus: S (switch) — kommyratope, K — kom-
npioTepbl, R (router) — wmapmpyrusatope, MUX (multiplexor) — wmynsrumiekcop, UNI
(User-Network Interface) — wunrepdeiic monp3oBarens - cetb u NNI (Network-Network
Interface) — wunTepdeiic cerb - cerb. Kpome Toro, oducHas ATC obGo3naueHa abOpeBua-
Typoii PBX, a MameHpkuMu dYepHBIMH KBaapaTukamum — ycrporictBa DCE, o KoTopbIx
OyZeT pacckazaHo HIDKE.

CeTp CTpOWTCS Ha OCHOBE HEKOMMYTHPYEMBIX (BBIICICHHBIX) KaHAJIOB CBS3H, KOTO-
pble COEAMHSAIOT KOMMYTATOpbI TJ00albHOW ceTH Mexay coOoil. KommyTaTtopsl Ha3bIBarOT
TaKke yeumpamu Kommymayuu naxemoe (L[KII), TO ecTb OHU SBISIFOTCS KOMMYTaTOpa-
MH T1aKE€TOB, KOTOpPbIE B Pa3HBIX TEXHOJOTUSAX TIJOOAIBHBIX CETel MOryT MMETh M JApyrue
Ha3BaHuss — Kaupbl, sueiiku (Cell). Kak ¥ B TeXHOJOTHSAX JIOKAIBHBIX CETeH MPUHIIUIIH-
aJIbHOM pa3HMILIbI MEXKly STUMH €JMHULIAMH JTaHHBIX HET, OTHAKO B HEKOTOPHIX TEXHOJOTHSIX €CTh
TpPaIUIMOHHBIE  HA3BaHWSA, KOTOPhIE K TOMY K€ 4YacTo OTpaXawT crenuduky
obpaboTku makeroB. Hampumep, kaap texHonoruu frame relay peako Ha3biBaloT make-
TOM, TIOCKOJIbKY OH HE€ WHKAICYJHpPYyeTCs B Kaap WIM TaKeT Oojee HHU3KOTO YPOBHS W
o0pabaTbIBaeTcsi MPOTOKOJIOM KaHAJIBHOTO YPOBHSL.

KomMmyTaTtopsl ycTaHaBIMBAlOTCS B TeX TreorpadUuecKux MyHKTaX, B KOTOPBIX Tpe-
Oyercs OTBETBJICHHWE WIM CIUSHUE TOTOKOB JAHHBIX KOHEUHBIX a0OHEHTOB WJIM MAarucT-
pabHBIX KaHAJIOB, IEPEHOCAIINX JaHHbIE MHOTHMX a0OHEHTOB. EcTecTBEeHHO, BBIOOp MeCT
pacrioyio’KeHUs] KOMMYTaTOpPOB  OIpPENENeTCs] MHOTUMH  COOOpaXEHUSIMH, B  KOTOpBIE
BKITIOYAETCS TaK)K€ BO3MOXKHOCTH OOCITY)KMBaHHSI KOMMYTaTOpOB  KBaTH(PHUINPOBAHHBIM
MEPCOHAJIOM, HaJM4ue BBIJCIEHHBIX KAaHAJOB CBA3M B JAaHHOM IIyHKTE, HAJEXKHOCTb CETH,
orpenenseMasi H30BITOYHBIMA CBSI3SIMU MEKIY KOMMYTAaTOPaMH.
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Puc. 2. [Ipumep cTpyKTyphI I100aNBHOMN ceTn

AOGOHEHTBI CeTH MOJAKIIYAITCA K KOMMYTaropaM B OOLIeM clyyae TaKke C IOMO-
B0 BBIICJICHHBIX KAaHAJOB CBS3W. OTH KaHAIbl CBS3M HMMEIOT 0ojee HHU3KYI0 IPOITYCK-
HYIO CIIOCOOHOCTb, Y€M MAarucTpajbHble KaHaJbl, OOBEAMHAIOLUIME KOMMYTATOPbI, HHaue
cetb Obl HE CHpaBWIACh C TIOTOKAMH JaHHBIX CBOMX MHOTOYHCIICHHBIX I10JIb30BaTENEH.
JUis TNOIKIIOYEHUS KOHEUHBIX IMOJb30BaTeleld [JOMYyCKAeTCs HCHOJIb30BAHUE KOMMYTH-
PYEeMBIX KaHAJIOB, TO €CTh KaHAJIOB TENE(POHHBIX CETEeH, XOTS B TaKOM Cllydyae KadeCTBO
TPAHCHOPTHBIX YCIYr OOBIYHO yXyawaercs. [IpyHIMOMATBPHO 3aMeHa BBIJCJICHHOIO Ka-
HaJla Ha KOMMYTHPYEMBI HHYEro HE MEHsSET, HO BHOCSTCS JOMOJHHUTEIBbHBIC 3aJEPiKKH,
OTKa3bl M pas3pblBbl KaHajla MO BUHE CETHM C KOMMYTallMeH KaHajoB, KOTOpas B TaKOM
Cllydyae CTaHOBUTCS MPOMEXKYTOYHBIM 3BEHOM MEXIY TOJIb30BaTelIeM M CEThIO C KOMMY-
TanMed mnakeroB. Kpome TOro, B aHalOroBbIX TeNe(OHHBIX CETAX KaHajdl OOBIYHO HMEeT
HU3KOE KayecTBO M3-32 BBICOKOTO YpPOBHS WIyMOB. [IprMeHeHHEe KOMMYTHPYEMBIX KaHa-
JIOB HAa MAaruCTPaJbHBIX CBA3SIX KOMMYTaTOPp—KOMMYTAaTOp TakKXe BO3MOXHO, HO IO TeM
Ke IPUYMHAM BEChMa HEXKEeJaTeIbHO.

B rno6ansHON ceT Hamumuue OOJBIIOrO KOJMYECTBA aOOHEHTOB C HEBBICOKUM CpEIHUM
YpOBHEM Tpaduka BechbMa J>XelaTelbHO — HMMEHHO B JTOM CIllydyae HAYMHAIOT B HaMOOJIb-
Hmied CTEeNeHU NPOSIBIATHCS BBITOABI METO/Aa KOMMYyTalMu nakeToB. Eciau ke aboHEHTOB
MaJIO M KaXIblH W3 HUX cO3JaeT Tpauk OOJbIION HHTEHCUBHOCTH (110 CpPaBHEHHIO C
BO3MOXXHOCTSIMH KaHaJIOB ¥ KOMMYTaTOpOB CE€TH), TO PAaBHOMEpPHOE pacIpeleseHHe BO
BPEMEHHU TMyJbcallMii Tpaduka CTAHOBUTCS MAJOBEPOSTHBIM W JJIsI KayeCTBEHHOro 00-
cily’)kuBaHHs aOOHEHTOB HEOOXOJMMO UCHOJb30BaTh CEThb C HU3KUM KO3(h(UIHEHTOM
Harpy3KH.

Koneunbsie y31pl rio0anmbHOM cetm Oojiee pa3sHOOOpa3HBI, YeM KOHEYHBIC Y3JIBI JIO-
KaJgbHOM cetn. Ha puc. 2. moka3aHbl OCHOBHBIE THIBI KOHEUHBIX Y3JIOB TIJI00AIbHOM
CeTH: OT/EIbHBIE KOMIBIOTEpHl K, JOKambHBIE CETH, MapIIpyTH3aTOpsl R W MynmbTHILIEK-
coppl MUX, KOTOpBIE HCHONB3YIOTCS JJs OJHOBPEMEHHOM Ieperaud IO KOMIIBIOTEPHOM
CeTH JaHHbIX U rojoca (WM wu300paxkeHus). Bce sTu ycTpoiicTBa BbIpabaThIBAIOT JaH-
HbBIe JJIs TepeJadyd B TIJ100aJbHOW CETH, MO3TOMY SIBIISIIOTCS JUIsl HEe YCTpOWCTBAMHM THUIA
DTE (Data Terminal Equipment). JlokampHas ceThb OTAeleHa OT TJ00AIBHOW MapIIpy-
THU3aTOPOM WJIM YyJAJIEHHBIM MOCTOM (KOTOpPBI Ha pHCYHKE HE IOKa3aH), MOITOMY JUIs



rno0anbHOM CceTH OHa MpeACTaBiIeHa eauHbIM ycTpoiictBoM DTE — moprom mapuipytu-
3aTopa WM MOCTA.

[Ipu mepemaue HaHHBIX uYepe3 TIOOATBHYIO CETh MOCMbl U Mapupymuzamopsi padoTaroT
B COOTBETCTBUU C TOH XK€ JIOTUKOW, YTO U MPH COCTUHEHHH JIOKAJIbHBIX ceTei. MOocCThI,
KOTOpbIE B JTOM Cllydae Ha3bIBAIOTCS yoaneHubiMu mocmamu (remote bridges), crposr Ta6-
muiy MAC-agpecoB Ha OCHOBAaHMHU MPOXOJIALIEr0 uepe3 HUX Tpaduka, W MO JaHHBIM 3TOMN
TaOJIUIBI TPUHUMAIOT pEIIeHHe — TMepeaaBaTh KaJpbl B YIaJCHHYIO CeTh WIM HET. B oTiu-
Yyye OT CBOMX JIOKAJbHBIX COOpAaTheB, YHAJIEHHbIE MOCTHI BBINYCKAIOTCS U CETOJHA, IpHU-
BJICKasl CETEBBIX MHTETPATOPOB TEeM, YTO HMX HE HYXKHO KOH(QUTIYpUPOBaTh, a B YIAJICHHBIX
oducax, rae HeT KBaTU(PUIUPOBAHHOTO OOCITYKHBAIOLIET0 IEpcoHana, 3TO CBOMCTBO OKa-
3bIBACTCS OYEHb IOJIE3HBIM. MapupyTu3aropbl NPUHUMAIOT pPEUICHHE Ha OCHOBAaHUHM HO-
Mepa CEeTH TakKeTa KaKOro-jaubo MPOTOKOJa CeTeBOro ypoBHs (Hampumep, IP wm IPX) u,
€CIIM TAaKeT HYXHO TMEepPenpaBUTh CIEAYIOMIEMY MapIIpyTH3aTOpy 1O TJI0OAIbHOW CeTH,
nanpumep frame relay, ymakoBbIBaroT ero B Kajap 3TOH CETH, CHAOXalOT COOTBETCTBYIOIINM
anmapaTHbIM aIPECOM CIIEAYIOIIEro MapIIpyTU3aTOpa U OTHPABISIOT B III00ATBHYIO CETh.

Mynomunnexcopvl «2010c-OanHbley TPEIHA3HAUYEHBbl A COBMEILEHHUS B pPAaMKax OAHOM
TEPPUTOPHUATBHON CETH KOMITBIOTEPHOTO W TOJOCOBOTO rpadukoB. Tak Kak paccMaTpuBa-
emas riobalbHas CeTh IMepelaeT [aHHble B BHUAE MAKETOB, TO MYJBTUILIEKCOPHI «rOJIOC-
JaHHBIE», Pa0OTalOMIMe HAa CETH JAaHHOTO THIIA, YIAKOBBIBAIOT TOJOCOBYIO HH(OpManuio B
KaJpbl WIM TMAaKeThl TEPPUTOPUATBHOW CETH U MEepeNaloT uX OmbKailieMy KOMMYTaTopy
TOYHO TaK >K€, KaK M JIF0OOW KOHEYHBIA y3eJN I100ajdbHOM CeTH, TO €CTh MOCT WU Mapuipy-
tuzarop. Ecnu rnobanpHas ceTh NONICPKUBACT MPUOPUTE3alUi0 Tpaduka, TO Kaapam
rOJIOCOBOTO Tpaduka MYJIbTHUIUIEKCOP MPHUCBAWBACT HAMBBICIIUN NPUOPUTET, YTOOBI KOM-
MyTaTopbl 00pabaThiBal W MPOJBUTANIM MX B MEpBYI ouepenb. llpueMHbIil y3enm Ha Apy-
rOM KOHIIE TJIOOATBHOM CETH TaKKe JOJDKEH OBITh MYJIBTHILIEKCOPOM «TOJIOC-TAHHBIEY,
KOTOPBIM JOJDKEH TMOHATH, YTO 3a THM JAHHBIX HAXOIUTCS B TaKeTe — 3aMephbl rojoca WU
MaKeThl KOMIBIOTEPHBIX JAaHHBIX, — W OTCOPTUPOBATH AOTH JaHHBIE IO CBOWUM BBIXOJaM.
I'onocoBele naHHble HampaBisoTcs oducHoit ATC, a KOMIbIOTEpHBIE IaHHBIE IOCTYNAIOT
gepe3 MapuipyTU3aTtop B JIOKAJIbHYI CeTh. YacTo MOAYNNb MYIJBTHIUIEKCOpA «TOJOC-/IaH-
HbIe» BCTpauBaeTcsd B Maplipytuzatop. s mepegauum rojoca B HauOONBLIEH CTENEHH
MOJXOAAT TEXHOJIOTHH, paboTaroIIue C TpPeABApUTENLHBIM PE3EPBUPOBAHUEM TIOJOCHI IPO-
MyCKaHus 1S coeuHeHns abonentos, — frame relay, ATM.

Tak kak KOHEUHBIC Y3JIbI TJIOOATHHOM CETH JOJDKHBI TepefaBaTh JaHHBIE I10 KaHATy
CBSI3W ONpPEAETICHHOTO CTaHJapTa, TO Kaxjaoe ycrpoiictBo Tunma DTE tpeOyercs ochac-
tuth ycrporicteom tmrma DCE (Data Circuit terminating Equipment), kotopoe obOecre-
YUBaeT HEOOXOJUMBIH MPOTOKOJN (PU3MUYECKOrO YpPOBHS JAHHOIO KaHajia. B 3aBUCHMMOCTH
OT THUMNAa KaHaja /i1 CBS3M C KaHajlaMu TIo0anbHbIX cered ucnoib3ytoress BCE  Tpex
OCHOBHBIX THIIOB: MOJIEMBbl Ul pabOThl 1O BBIIEIEHHBIM M KOMMYTHPYEMBIM aHAJIOro-
BbIM KaHaiaMm, ycrpoiictBa DSU/CSU mis paGoTsl mo 1MGpPOBBIM BBIICICHHBIM KaHa-
nam ceteid TexHonmorun TDM um tepmunanbuble agantepbl (TA) ans paboTsl mo nu@poBbHIM
kaHamam ceteir ISDN. VYcrpoiictBa DTE m DCE 0000meHHO Ha3bpiBalOT 000pYIOBaHHEM,
pa3MmelnaeMbpIM  Ha TeppuTopuM aboHEeHTa miobambHONM cetm — Customer Premises
Equipment, CPE.

Ecnmu mpenmpustue He CTPOUT CBOIO TEPPUTOPUAIBHYIO CE€Th, a IMOJb3YeTCs YCiyra-
MU OOIIECTBEHHOM, TO BHYTPEHHSISI CTPYKTypa 3TOM ceTu ero He uHTtepecyer. s abo-
HEHTa OOIIECTBEHHOM CETH TJaBHOE — 3TO MPENOCTaBIsIEMble CEThIO YCIYI'M U YETKOe
omnpezeneHue uHTepderica B3aUMOJEHCTBUS C CEThbIO, UYTOOBI €ro OKOHEYHOEe O0OopyaoBa-
HUE M MpPOrpaMMHOE O0€CledYeHHEe KOPPEKTHO COMNPSTaIuch C COOTBETCTBYIOLIUM 000pY-
JIOBAaHUEM U TIPOTPAMMHBIM o0ecriedeHueM 00IIeCTBEHHON CETH.



[ToaTromy B Tno0anbHOW ceTH OOBIYHO CTPOTO ONHCAaH W CTaHAAPTH30BaH uHmepgelic
"nonvzosamenv-cemsv” (User-to-Network Interface, UNI). Dto Heo6XxomuMo s TOro, 4ToObI
MOJIB30BATEI MOTIH 0e3 TpoOJieM MOAKIIYATECA K CETH C IMOMOIIBI0 KOMMYHHUKAIIMOH-
HOro OOOpYJOBaHUSI JIOOOTO TIPOM3BOJHUTENS, KOTOpPBIM coOmromaer cranmapt UNI  nman-
HOM TexHoJoruu (Hanpumep, X.25).

[IpoTOKONBI ~ B3aMMOACWCTBUS KOMMYTAaTOPOB BHYTpPH TJIOOANBHON  CeTH, Ha3bIBae-
Mble unmepgeticom "cemov-cemv” (Network-to-Network Interface, NNI), crangapTusyror-
cs He Bcerma. Cumraercs, YTO OpraHU3aIMs, CO3Jaromas TI00aTbHYI CeTh, TODKHA HUMETh
cBOOOMY JACWCTBMIA, YTOOBI CaMOCTOSITENIBHO peIiaTh, Kak JOJDKHBI B3aMMOJICHCTBOBATH
BHYTPCHHHUE Y3JIbI CETH MEXIy co00il. B cBs3u ¢ 3TUM BHyTpeHHHI uHTepdeiic, B ciy-
yae ero CTraHJapTU3allid, HOCUT HAa3BAaHUE «CETh-CETh», a HE «KOMMYTaTOP-KOMMYTa-
TOp», TOMYEpKHBas TOT (akT, dYTO OH [OJKEH WCIOJNb30BaThCSI B OCHOBHOM MIpU
B3aUMOJCUCTBUU JIByX TEPPUTOPUAIBHBIX CETEH pa3iIW4yHBIX OIlepaTopoB. Tem He MeHee
ecmu  crangapT NNI npuHUMaercs, TO B COOTBETCTBUHM C HHUM OOBIYHO OPraHU3YeTCs
B3aMMO/ICHCTBUE BCEX KOMMYTAaTOPOB CETH, @ HE TOJIBKO MTOTPAaHUYHBIX.

2.4. NUutepdeiicel DTE-DCE

Hns noaxmouenust ycrpoiictB DCE k ammaparype, BbIpaOaTbIBaloIleld JaHHbBIE A IJ10-
OanpHOM ceTH, TO ecTb K ycrpoiictBam DTE, cymecTByeT HECKONBKO CTaHAAPTHBIX WH-
TepdericoB, KOTOpbIE MPEACTABISAIOT CO000H craHmaptel (usmyeckoro ypoBHsA. K astum
crangaptam otHocsaTcs cranaaptel cepur V. CCITT, a Ttaxke cranmaptel EIA cepum RS
(Recomended Standards). JlBe iuHMM CTaHAapTOB BO MHOTOM JYOJHPYIOT OJHH H TE IXKE
cneun(uKaluy, HO C HEKOTOpPbIMM BapuauusMu. JlaHHble HHTEpQeENchl M03BOJIAIOT Ie-
penaBaTh jgaHHbIe cO ckopocTssiMH OT 300 OHT/c 10 HECKONBKHMX MErabuT B CEKyHAYy Ha
HeOospe pacctosHus (15-20 M), pocrarouHble JUisl yAOOHOrO pa3MELICHUs, HaIpU-
Mep, MapLIpyTU3aTopa U MoJieMa.

Humepgeiic  RS-232C/V.24  snsercss  Hauboiee  MOMYJISAPHBIM — HU3KOCKOPOCTHBIM
untepdeiicom. IlepBoHauanbHO OH OBbLT pa3paboTaH g NEepelayd JaHHBIX MEXIY KOM-
NBIOTEPOM U MOJEMOM CO CKOpocThi0 He Bbimie 9600 O6ut/c Ha paccrossHMe A0 15 MeTposB.
[To3nHee mpakTHUecKue peanu3aliuu Toro uHTepdeiica ctasim padoTath M Ha 00Jee BBICOKUX
ckopoctsix — go 115 200 Our/c. HWnrepdeiic mnopnepkuBaeT Kak ~ aCHHXPOH-
HBbIM, TaK WM CHUHXPOHHBIA pekuM padoTl. Oco0yl0 MOMyIsspHOCTh ATOT HUHTEepdelic Imo-
Jy4usl TIOCIE €ro peaju3allMd B TEPCOHAIBHBIX KOMIIBIOTEpaX (€ro MOJIepKUBAIOT
COM-nopThl), TA€ OH pabOTaeT, Kak MPaBUJIO, TOJIBKO B ACHHXPOHHOM pEXHUME U I03BO-
JSeT TOAKIIOYUTh K KOMIIBIOTEpY HE TOJBKO KOMMYHUKALIMOHHOE YCTPOMCTBO (Takoe,
KaKk MOJIEM), HO U MHOTue Japyrue nepudepuiiHple ycTpoWcTBa — MbIIb, I'padonocTpou-
TE€Nb U T. .

Wntepdeiic wucmonb3yeT 25-KOHTaKTHBIA pazbeM WJIM B YIOPOIIEHHOM BapHaHTe —
9-KOHTaKTHBIN pa3zbeM (puc. 3).



DTE DCE
Homep | HasHaqeHwne OGo3HavyeHwe
KOHTaKTa| CCITT
22 WHgmukatop Bblaosa — RI 125 [ ¢— Rl
20 FotoBHOCTb TopMMHana — DTR 108 » DTR
16 CHHXPOHU3AUMA NepenaBaemblx m »{ TxClk
AaHHbix — TxClk (ncTouHuk — DTE)
15 CHHXpOHM3aUMA NepenaBaeMblx 114 < TxClk
AakHbix — TxClk (uctournk — DCE)
17 CUHXPOHN38UMA NPUHUMBEMbIX 115 ¢ RxClk
AaHHbIX — RxClk
8 OG6HapyxeHue Hecyweh — CD 109 cD
7 3emns curHana — SIG 102 SIG
6 TorosHocTs DCE — DSR 107
5 FoToBHOCTb K nepegaye — CTS 106 ¢ CTS
4 3anpoc nepepayn — RTS 105 RTS
- 3 MpuHuMaemsie gaHHbie DTE — RxD | 104 < RxD
2 Mepenasaembie naHHbie DTE — TxD | 103 | TxD
1 3emns akpaHa — SHG 101 SHG

Puc. 3. Curnansl uarepdeiice RS-232C/V24

Jis  o0o3HaueHWs CHUTHANIBbHBIX Ienedl wucnonbdyercs Hymepamus CCITT, xotopas
nonyunia HazBaHue «cepusi 100». CymiecTBylOT Takke IBYXOyKBEeHHble 0003HaueHUS
EIA, xoTopble Ha pUCYHKE HE IIOKa3aHBI.

B wuHTepdelice peanmnzoBaH OWIONSAPHBIA NOTeHHMANbHBIH kox (+V, -V) Ha JHMHHIX
mexay DTE u DCE. O0b14HO HCTIOIB3yeTCsl TOBOJIBHO BHICOKHI YPOBEHBb CHTHAJIA!
12 unu 15 B, uTo0b1 6051€€ HAZAE)KHO pacro3HaBaTh CUTHAI Ha (hOHE LIyMa.

[Ipy acWHXpOHHOH Tmepenaue MaHHBIX CHHXPOHU3UPYIOMIAs WHQPOPMALUS COHCPIKUT-
Cs B CaMHX KOJaxX JaHHBIX, mo3toMy curHaibl cuuxponmsaimu TXCIk u RxCIk orcyt-
crBytoT. llpm cuaxpoHHON mnepenade naHHbeix MmoxeM (DCE) mepemaer Ha KOMIBIOTED
(DTE) curHanbl CHHXpOHM3aLMH, O€3 KOTOPbIX KOMIBIOTEp HE MOXKET TMpaBHJIBHO WH-
TEpPHPETUPOBATh MOTEHUMANbHBIA KOJ, MOCTyNalImui or Moaema mno juHuu RXxD. B cuy-
Yyae KOrja HCHONb3yeTcsl KOJ C HECKOJIbKUMM cocTosiHMsIMU (Hampumep, QAM), To onunH
TaKTOBBIN CUTHAJI COOTBETCTBYET HECKOJIBKUM OUTaM WH(OPMAIIHH.

Hynb-mooemnwiti  unmepghetic  xapaktepeH Ul MpsIMOH CBSI3M KOMIIBIOTEPOB Ha He-
OOJIBIIIOM PAcCTOSHUU C momollbio uHTepdeiica RS-232C/V 24. B srom ciaydae HeobOXo-
JUMO TIPUMEHHUTH CIHEIUAbHBI HYylIb-MOJAEMHBIH Kabelb, TaK Kak KaXKIbli KOMIBIOTEP
OymeT OXuAaTh TNpueMa JaHHBIX 1o JuHMM RxD, d4To B cioydae NpUMEHEHHUsT Mojema
Oy/eT KOPPEKTHO, HO B Cllyyae MpsIMOTO COEAMHEHUs] KOMIbIOTEpOB — HeT. Kpome Toro, Hyib-
MOJIEMHBIH Ka0enb JODKEH WMHTHPOBATh TIPOIECC COCAMHEHUS W pa3pbiBa uepes
MOJIEeMBbl, B KOTOpOM wucnonb3yercs Heckoiabko nuHuid (RI, CB u 1. n1.). Ilostomy nns
HOPMaJIbHOW pabOTBl JIBYX HEMOCPEACTBEHHO COEIWHEHHBIX KOMITBIOTEPOB HYIIb-MOJIEM-
HBIN KaOeJb T0JKEH BBIMOJHATH CISYIOIUE COSINHEHMS:

* RI-1+DSR-1 - DTR-2;
* DTR-1 - RI-2+DSR-2;
* CD-1 - CTS-2+RTS-2;
* CTS-1+RTS-1 - CD-2;
* RxD-1 - TxD-2; .

* TxD-1 - RxD-2;

* SIG-I-SI1G-1;

* SHG-I-SHG-2.



3HaK «+» 0003HAYAaEeT COCNWHEHHWE COOTBETCTBYIOIIMX KOHTAKTOB HAa OJHOW CTOpPOHE
Kabens.

WHorna mnpu M3rOTOBICHUM HYJIb-MOJEMHOTO KaOensi OrpaHHYMBAIOTCA TOJIBKO Iepe-
KpECTHBIM coelMHeHHeM JuHHM npuemMHuka RXD u mepenmatuumka TXD, yto st HEeKOTOpO-
ro IporpaMMHOro oOecrieyeHHuss OBIBaeT OCTATOYHO, HO B OOIIEM CiIydae MOXKET HPUBECTH
K HEKOPPEKTHOH paboTe mporpamMm, pacCCUUTaHHBIX Ha pealbHbIE MOJEMBI.

Humepgpeiic RS-449/V. 10/V. 11 mnopumepkuBaer 0Oojiee BBICOKYIO CKOPOCTH OOMeHa
naHHbIMH W Oosbinyto ynaneHHocth DCE or DTE. Drtor umHTepdeiic umeer aBe oTaeb-
Hble cnenupuUKalMu deKkTpudeckux curHanoB. Cremudukanus RS-423/V.10  (anano-
TUYHble MapaMmeTpsl uMmeeT creuudukamus X.26) mnoAnepKUBaeT CKOPOCTh OOMeHa
no 100 000 6ut/c Ha paccrosHuu no 10 mu ckopocth g0 10 000 Out/c Ha paccTOSHUU
a0 100 m. Crnemubukamms RS-422/V.11(X.27) nommepkuBaeT ckopocts g0 10 Mour/c
Ha paccrosuud 10 10 M u ckopocth A0 1 Mout/c Ha paccrosauun g0 100 M. Kak wu
RS-232C, wuntepdeiic RS-449 monmnepkuBaeT aCHHXPOHHBIH W CHHXPOHHBIH  PEXHMBI
oomena mexxay DTE u DCE. Jlns coennHeHHUs NCTONB3yeTCst 37-KOHTAKTHBINA Pa3beM.

HUumepgpetic V.35 Obi1  pazpaboTaH [Uisi TOJKIIOYEHHUS CHHXPOHHBIX MojaeMoB. OH
o0ecrieynBaeT TOJIBKO CHHXPOHHBIH pexuM obmeHa wmexay DTE wm DCE nHa ckopocTth
no 168 Kowut/c. [ns cuHXpoHM3alMK OOMEHA HCIOJB3YIOTCS CIeUUalbHble TaKTHPYIO-
mue auHuM. MakcumanbHoe pacctosHue Mmexay DTE um DCE He mpesbimaer 15M, kak
u B untepperice RS-232C.

Humepgpeiic X.21 paspabotan Il CHHXpOHHOro oOMeHa naHHbIMH Mexny DTE wu
DCE B cersix ¢ KoMMmyTamueid makeroB X.25. DTO J0CTaTOYHO CIOXHBIM wuHTEpdeiic,
KOTOPBIM TOJJICPKUBACT TMPOIEIYyPhl YCTAHOBJICHHUS COCIUHEHHUS B CETIX C KOMMYTAIH-
eil makeroB u kanHanoB. Mutepdelic Obim paccumtan Ha uudppossie DCE. [Ins mogaepx-
KM CHHXPOHHBIX MOJEMOB Oblta pa3paboraHa Bepcusi uuTepdeiica X.21 bis, xoropas
MMEET HECKOJIbKO BapHaHTOB cCHEIUUKAIMK JJIEKTpUYeckux curHaimoB: RS-232C, V.10,
V. Hu V.35.

Humepgpeiic  «moxosaa nemas 20 mA» WCNONB3yeTCs s YBEIUYEHUS PACCTOSIHMS
Mexay DTE u DCE. Curnaiom sBiseTcs HE TMOTEHIIMAA, a TOK BeluuyuHOM 20 MA,
MPOTEKAIINHA B 3aMKHYTOM KOHTYpe IMepelaTyhuka W TpueMHHuKa. JIymiekcHblii oO0MeH
peann3oBaH Ha JIBYX TOKOBBIX memiax. MHrepdeiic paboTaeT TOJIBKO B aCHHXPOHHOM
pexume. Paccrosaue Mexay DTE u DCE MoXeT cOCTaBisTh HECKOJIBKO KHJIOMETPOB, a
CKOpoCTh nepeaaun — 1o 20 Koéur/c.

Humepgpeiic HSSI (high-Speed Seriallnterface) paspabotan mis HOAKIIOYECHUS K YCT-
poiicteBam DCE, pa0oraromuM Ha BBICOKOCKOPOCTHBIC KaHAJIBI, TaKWe Kak KaHaiusl 13
(45 Mout/c), SONET OC-1 (52 Mobur/c). Unrtepdeiic paboTaeT B CHHXPOHHOM pEKHME
U TIOJIIEPKUBAET Mepeavy JaHHBIX B AuarazoHe ckopocrel ot 300 Kout/c no 52 Mburt/c.

3. Tunel ri100aJbHBIX CeTEH

[IpuBenenHas Ha puc. 2 rnoOanbHas BBIYUCIMTENIbHAS CeThb paboTaeT B Haubosee Mof-
XOJAIIeM Ui KOMIBIOTEPHOrO Tpaduka pexuMe — pexuMe KoMMyTauuu mnaketoB. Omn-
TUMAJIBHOCTh 3TOTO0 PEKMMA JUIsl CBA3M JIOKAJIBHBIX CETEH JI0Ka3bIBAIOT HE TOJIBKO JIaHHBIE
0 cymMMapHoM TpaduKke, MEpelaBaéMOM CETbI0 B EAMHMILY BPEMEHHM, HO M CTOUMOCTH
yCIayr Takod TeppuTopuaibHOW ceTH. OOBIYHO NpPHU PaBEHCTBE NPEJOCTaBIIsIEMONH CKOpO-
CTH JOCTyla CE€Thb C KOMMYTAalMeH ITaKeTOB OKa3bIBaeTCs B 2-3 pasa JElIeBle, YeM CETh C
KOMMYTalMel KaHaJloB, TO €CTh MyOInYHas Tene(OHHas CEThb.

[TosTroMy mpu CO34aHUM KOPHOPATHUBHOW CETH HEOOXOIUMO CTPEMHUTBCS K IOCTpoe-
HUIO WIA HCHOJB30BAHUIO YCIYT TEPPUTOPHAIBHOM CETH CO CTPYKTYpOH, MOJOOHOH CTpyK-



Type, TPUBEACHHOW Ha pHC. 2, TO €CTh CETH C TEPPUTOPHAILHO PACIPEICICHHBIMU
KOMMYTaTOPaMH [TaKETOB.

OIIHaKO YacTO Takasd BLIYMCIWUTENIbHAS TII00aJIbHAsT CETh IO PpasHbIM IpUYHHAM OKa-
3bIBAETCS HEJOCTYIMHOW B TOM HJIM HMHOM reorpaduveckoM mnyHkTe. B TO e Bpems ro-
pa3mo Oonee pacrpocTpaHeHbl U JOCTYNHBI YCIYTH, NpPEAOCTaBiIseMble Tele()OHHBIMU
CeTSAMH WJIM TEPBUYHBIMH CETSAMH, MOJJICPKUBAIOIIMMHU YCIYTd BBIICICHHBIX KaHAJIOB.
[TosToMy MpH TMOCTPOCHUH KOPIOPATUBHOW CETH MOYKHO JOMOJHHUTH HEIOCTAIOIIME KOM-
MOHEHThI yCIyraMH U O0OpYyJOBaHMEM, apeHIAYeMbIMH Y BIIAJCIbLEB [EPBUYHON HIIN
TeneoHHO ceTu.

B 3aBHCHMOCTH OT TOro, Kakhe€ KOMIIOHCHTBI MPHUXOIMTCS OpaTh B apeHjay, HIPUHSITO
pas3nuyaTh KOpIOPAaTHUBHBIC CETH, TOCTPOCHHBIC C UCIIOIb30BAHUCM:

* BBIJICJICHHBIX KAHAJIOB;

* KOMMYTalluh KaHaJIOB,

* KOMMYTAIlMH [TaKETOB.

[Tocnemuuii cimy4aid COOTBETCTBYEeT Hambosiee OJIarompusATHOMY CIIydar, KOTJa CeTh C
KOMMyTalMel IakeToB JOCTyHa BO BCEX TIeorpauueckux TOUYKax, KOTOpPbIE HYXKHO
OOBETUHUTHE B OOIIYI0 KOPIOpAaTHBHYIO ceTh. IlepBble aBa ciydas TpeOyIOT IpPOBEACHUS
JIONOJTHUTEIbHBIX paboT, YTOOBl HAa OCHOBAaHMM B3ATBIX B apEHIY CpPEICTB IOCTPOMUTH
CeTh C KOMMYTaIlMeH MaKkeToB.

3.1. BblaejieHHbIe KAHAJbI

Beinenennbie (wau apenayembie — leased) kaHanbl MOKHO MOJYYUTh Y TEICKOMMYHHKA-
IMOHHBIX KOMIIAaHUHM, KOTOpbIE BIAJCIOT KaHAJaMW JalbHEH CBS3U (TakuX, HaIpUMep,
kak «POCTEJIEKOM»), unu oOT TelepOHHBIX KOMIAHHWH, KOTOpbIe OOBIYHO CHAOT B
apeH1y KaHallbl B IIpejiesiaX ropoa Wik peruoHa.

Hcnonp30BaTh BbIACIEHHBIE JIMHUM MOXHO JByMs crnocobamu. IlepBbiii cocTtoutr B
IIOCTPOEHHH C HX TIOMOINBIO TEPPUTOPHAIBHOM CETH ONPEINECIICEHHONM TEXHOJIOTUH, Ha-
npumep frame relay, B koTopoii apeHmyeMble BBIJCICHHBIC JMHUHM CIY)XaT JJIsl COCIUHE-
HUS TPOMEXKYTOUYHBIX, TEPPUTOPUAIBHO PpACIpPEACIICHHBIX KOMMYTaTOPOB IaKETOB, KakK
B Clly4ae, IPUBEJIECHHOM Ha puC. 2.

Bropoit BapumaHT — COeAMHEHHE BBIJCICHHBIMH JIMHUSAMU TOJNBKO OOBEIUHIEMBIX
JIOKQJIbHBIX CETed MM KOHEYHBIX aOOHEHTOB JpYyroro THIA, HANpuUMep MIUHPpPENMOB,
0e3 YCTaHOBKHM TPaH3UTHBIX KOMMYTAaTOPOB TaKETOB, pPA0OTAIOIIMX IO TEXHOJOTHH TJIO-
OoanbHOU cetu (puc. 4). BTopoil BapuaHT sBisieTCs HaWOOJEE MPOCTHIM C TEXHUYECKOM
TOYKMA 3PEHMs, TaK KaK OCHOBaH Ha WCIIOJIb30BAHMM MAapUIPyTU3aTOPOB WM YyIAJIEHHBIX
MOCTOB B OOBEAMHSIEMBIX JOKAJIBHBIX CETAX W OTCYTCTBUU IPOTOKOJIOB TJIO0AIBbHBIX TEX-
Hojorui, Takux kak X.25 wnm frame relay. Ilo r00ajgbHBIM KaHAlaM TEPEIAOTCA TE JKE
MaKeThl CETEBOT0 WJIM KaHAJbHOTO YPOBHS, UTO U B JIOKAJIbHBIX CETSX.

NMeHnHO BTOpOil cmoco0 HCMONb30BaHMs THOO0ANbHBIX KAaHAJIOB TOJMYYHJI CIEIHAlb-
HOE€ Ha3BaHUE «YyCIYId BBIIECJICHHBIX KaHAJIOB», TaK Kak B HEM JEMCTBUTEIBHO OoJblie
HUYEr0 M3 TEXHOJOTHH COOCTBEHHO TJIOOANbHBIX CETed C KOMMYTallMed IakeToB He UC-
MOJIb3yeTCsl.

Boinenennple KaHambl OYEHb AKTUBHO MPUMEHSIIMCh COBCEM B HEJAJIEKOM MPOIIJIOM
U TPUMEHSIIOTCS CErojHs, OCOOEHHO TMpPH TOCTPOEHUU OTBETCTBEHHBIX MarucCTpalbHbBIX
CBA3EH MEXIYy KPYNHBIMU JIOKAJIbHBIMU CETAMM, TAaK KaK dTa ycClyra TrapaHTUPYeT Mpo-
MyCKHYIO CHOCOOHOCTh apeHayemoro kaHaiga. OpHako npu OOJBIIOM KOJMYECTBE TIe€o-
rpaduyecKkd yHaJeHHBIX TOYEK W HWHTCHCHBHOM CMEIIAaHHOM rpaduke MeXIy HUMH
UCIOJIb30BaHUE 3TOM CIyXObl NPUBOAUT K BBICOKMM 3aTparaM 3a cueT OOJIbIIOro KOJH-
YECTBA aPEHAYEMbIX KaHAJIOB.
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Puc. 4. Hcnons3oBanue BBIACIICHHBIX KaHAJIOB

Cerognst cymecTByeT OOJNBIION BBHIOOP BBIICICHHBIX KAaHAJTIOB — OT aHAJIOTOBBIX KaHa-
JIOB TOHAJBHOM YacTOThI C mojocor mpomyckanus 3,1 kI'm g0 1udpoBBIX KaHAIOB TeX-
Honorun SDH ¢ npomnyckHoii criocobHocThi0 155 1 622 MowuT/c.

3.2. 'nobasibHbIE CeTH ¢ KOMMYTalMel KaHAJIOB

Ceromasi Uil TIOCTPOCHHUS TJIOOAIBHBIX CBSI3eH B KOPIIOPATHBHOW CETH JOCTYITHBI CETH C
KOMMYyTallueld KaHaJOB JBYX THIIOB — TPaJAULUOHHBIC AaHAJIOTOBBIE TeNEe(POHHBIE CETH H
mupposeie cetn ¢ umHTerpamueir ycimyr ISDN. JlocromHcTBOM cereld ¢ KOMMyTamuend Ka-
HAJOB SBJSIETCS WX PACIPOCTPAHEHHOCTh, YTO XapaKTepHO OCOOCHHO [iJIsi aHaJIOTrOBBIX
tenedoHHbIX ceTeil. B mocmemnee Bpems cetm ISDN Bo MHOTMX cTpaHax TakkKe CTalu
BIIOJIHE JOCTYIHBI KOPIIOPAaTUBHOMY TIOJB30BaTeNi0, a B Poccuu 3TO yTBEp>KICHHE OTHO-
CHUTCSI IIOKA TOJILKO K KPYITHBIM TOPOIaM.

M3BeCTHBIM HENOCTATKOM AaHAJOTOBBIX TEJIEPOHHBIX CEeTel SBISETCS HU3KOE KayecTBO
COCTAaBHOTO KaHaja, KOTOPO€ OOBSCHSCTCS WCIIOJIB30BAHHEM TEICPOHHBIX KOMMYTaTOPOB
yCTapeBIIMX MOJIENel, padOoTaIMUX MO0 MPUHIUIY YaCTOTHOrO YIjaoTHeHus kaHainoB (FDM-
TexHojoruu). Ha Takue KOMMYTaTropbl CHIILHO BO3JCHCTBYIOT BHEIIHHC MOMEXH (HAIpHUMeEp,
TPO30BBIE pa3psAbl WM pabOTaIOUIUe DJIEKTPOJBUTATENN), KOTOPbIE TPYAHO OTIWYHTH  OT
MOJIE3HOTO CHUTHaNa. [IpaBna, B aHAIOrOBBIX TeNe(OHHBIX CETAX BCE Yalle WCIOIb3YIOT-
csa uudpossie ATC, kKoTOpble MeXIy coOOW mMmepemaroT ronoc B nudposoii gopme. Anamo-
TOBBIM B TaKHX CETAX OCTACTCS TOJHKO a0OHEHTCKOe OKOoHYaHwe. Yem Ooibiie muQpOBBIX
ATC B TenedoHHOI ceTH, TeM BBIIIE Ka4ecTBO KaHaja, OJHAKO 10 TOJIHOTO BBITECHEHHS
ATC, paboratoumux no npunHuuny FDM-kommyranuu, B Hamed crpaHe emie ganeko. Kpo-
M€ KauecTBa KaHAllOB, aHAJOTrOBbIEe Tele(OHHBIE CETH TaKkKe OO0NaNaloT TaKUM HEeHOoCTaT-
KOM, Kak OoJIbIlIoe BpeMs YCTAHOBJICHHS COCAMHCHHS, OCOOCHHO IPH HMITYJIBCHOM CIIOCO0€
Habopa HOMepa, XapaKTepHOTo Ui Halllel CTpaHsbl.

TenedoHHBIE CETH, TOTHOCTHIO IMOCTPOSHHBIC HA MUMPOBBIX KOMMYTaTOpaxX, U CETH
ISDN cBOOOAHBI OT MHOTHX HEIOCTATKOB TPAAMIIMOHHBIX AHAIOTOBHIX TeledOHHBIX Ce-
Teli. OHU TPEIOCTABISIFOT MOJIE30BATEISIM BBICOKOKAYECTBEHHBIC JIMHUU CBSI3U, a BpeMs
ycTraHoBJeHHs coenHeHus B ceTsx ISDN cyiiecTBeHHO coKpartiieHo.

OpHako make MPU KavYeCTBEHHBIX KaHAIAX CBSI3U, KOTOPHIE MOTYT OOECHEYHTH CETH C
KOMMYyTallield KaHalloB, JJIsi MOCTPOCHHS KOPIOPATUBHBIX TIOOATbHBIX CBSI3€H ITH CETH
MOTYT OKa3aThbCs SKOHOMHUYSCKH Hed((EeKTHBHBIMU Tak Kak B TaKMX CETSIX ITOJIb30BATEITH
IaTAT HEe 3a 00beM MepenaHHoro rpaduka, a 3a BpeMs COCIMHEHUs, TO Mpu rpaduke c
OOJBIIMMH TTYJBCAITUSIMU M, COOTBETCTBEHHO, OOJBIIMMH Tay3aMH MEXKJy IaKeTaMH OIl-
JaTa UIET BO MHOTOM HE 3a Tepefady, a 3a €e OTCYTCTBHE. DTO MPsIMOE CJIE/ICTBUE TUIOXOU
MIPHUCIIOCOOJICHHOCTH METO/1a KOMMYTAIIMH KaHAJIOB JUISI COSIMHEHUSI KOMITBIOTEPOB.

Tem He MeHee HpU MOAKIIOUEHUH MACCOBBIX a0OHEHTOB K KOPIIOPATHBHOW CETH, Ha-
pUMEpP COTPYIHUKOB MPEANPHUATHS, pa0dOTAIOMUX JoMa, TeledOHHAs CEeTh OKa3bIBaeT-
CS ©OUHCTBEHHBIM TOIXOJSAIIMM BHAOM TJOOANbHOW CIHyXObl H3 COOOpaskeHUi
JOCTYITHOCTH M CTOMMOCTH (IIpH HEOOJBIIIOM BPEMEHHU CBS3H YIAJICHHOTO COTPYIHUKA C



KOPIIOPaTUBHOM CETHIO).

3.3. '1ob6asibHBIE CeTH ¢ KOMMYTalMeil NaKkeToB

B 80-e roapl mns HameKHOTO OObEIUHEHHS JIOKAIbHBIX CETEH M KPYMHBIX KOMIIBIOTEPOB B
KOPIHOPAaTUBHYIO CETh MCIIOJNb30BAIACh MPAKTHUECKU OJIHA TEXHOJOTUS TI00alIbHBIX ceTeit
¢ KommyTanuei nakeroB — X.25 CeromHst BEIOOp CTal TOpa3ao mmpe, moMuMo ceteit X.25
OH BKJIIOYAaeT Takue TexHosoruu, kak frame relay, SMDS u ATM. Kpome 3THX TEXHOJIO-
THid, pa3pabOTaHHBIX CIEIHATBHO A TJI00ATbHBIX KOMIBIOTEPHBIX CETEH, MOXHO BOC-
MOJIK30BaThC  yciyramu TepputopuanbHbeix cered TCP/IP, xoTopble DOCTYITHBI CEroJIHS
KaKk B BHJE HENOpPOrodl M OYEHb paclpocTpaHeHHOW ceru Internet, xauectBo TpaHCHOpT-
HBIX YCIYI KOTOPOM IIOKa IPAaKTUYECKH HE PErJIaMEHTUPYETCS M OCTaBIISIET JKEIaTh JIyd-
Iero, TaK ¥ B BUAe KomMmepyeckux rinobanbueix cereit TCP/IP, nzonmupoBanubix ot Internet
U MIPEAO0CTABIIAEMbIX B aPEH/1y TEJIEKOMMYHUKAIMOHHBIMU KOMITAHUSIMH.

B T1abn. 1 mpuBOmATCS XapakTepUCTHKH OTHX cered, mpuueM B rpade «Tpaduk»
yKa3bIBaeTCsl THUI rpaduka, KOTOpbIA Hauboyiee MOIXOAUT AJS AAHHOTO THIA CeTed, a B
rpade «CKOpOCTh J1OCTyHna» — HaumOoJee TUIMYHBIA AMANA30H CKOPOCTEW, IPENOCTaBIIs-
€MBbIX [MOCTaBLUIMKAMM YCIYT ITUX CETEH.

Tadauuma 1. XapakTepucTUKH CeTeil ¢ KOMMYTalUel MaKkeToB

Tun cetm CropocTb gocryna Tpacdux NMpumevanun

X.25 1,2—-64 Kéut/c TepMuHanbHbii Bonbwan U3BLITOYHOCTL
NPOTOKONOB, XOPOWQ
pa6oTaloT Ha KaHanax
HU3IKOrQ Kayecrea

Tun cetn Cxopocts pocryna Tpapux Npumevanus
Frame Relay oT 64 K6ut/c KomnbloTepHbiii CpaBHWTENbHO HOBBIE CETH,
Bo 2 Méut/c XOPOWO NepepalT Nyabcauum

TpadvKa, B OCHOBHOM
NoaARepKUBaOT cRyKby
NOCTORHHbBIX BUPTYANbHBIX
KaHanos

SMDS 1,544-45 Méur/c KomnsiotepHbii, CpaBHUTENbHO HOBbIE CeTH,
rpaduxa, ronoc, PacnpocTpaHeHsl B KPYRHbIX
Buaeo ropogax AMepuiu,
BLITECHAIOTCA ceTAMK ATM
ATM 1,544-155 M6ut/c KomnbloTepHuli, HoBuie ceTn, koMmepueckan
rpagwuka, ronoc, 3KCNNyaTauuA Hayanach
BAAEO ¢ 1996 ropa, noka

UCNOANB3YIOTCR B OCHOBHOM
* ANA nepepayn KoMnbloTepHoro

Tpatuka
TCP/IP 1,2-2,048 Kéut/c TepMuHanbHuin, . linpoko pacnpocrpaHeHs
KOMNbIOTEPHDIH 8 HEKOMMEPUYECKOM

BapvaHTe — ceru Internet,
KOMMepyYeCcKue ycnyru noka
cnabie

[Tpunuuns! padotel cereit TCP/IP octatoTcs HEM3MEHHBIMU U ITPH BKJIIOYEHUHU B COCTaB
ATUX CETEH II100aTBHBIX CETEH PA3TMYHBIX TEXHOIOTHH. J[J11 OCTABHBIX TEXHOJOTHH, KPOME
SMDS, npuHIUIBI 10CTaBKU MAKETOB, MOJIb30BaTeNbCKUI HHTEpdeNc 1 TUIIBI 000PYAOBaHUS
JIOCTYyTa K CETAM JaHHBIX TEXHOJOTUHN OYAYyT pacCMOTPEHBI B CAEAYIOLIEH JIEKIINH.

Texnonorus SMDS (Switched Multi-megabit Data Service) Oputa paspaboraHa B
CHIA nnst oObeauHEHUs JOKAIBHBIX CETEH B MaciiTabaXx MeEramojuca, a TakKe IMpeaoc-
TaBJIEHUS! BBICOKOCKOPOCTHOT'O BBIXO/a B TJ00abHBIE CETU. DTa TEXHOJOTHUS TMOIJIEPIKH-
BaeT CKOpPOCTH nocTyna Ao 45 Mo6ut/c u cermentupyetr kaapbl MAC-ypoBHS B sueilku



¢uKcupoBaHHOrO pasmepa 53 OailiT, umeromue, Kak M suedku TexHomorun ATM, mosne
nanubix B 48 Oaitt. Texnomoruss SMDS ocHoBana Ha cranmapre IEEE 802 6, xotopsrii
OIKCBHIBAET HECKOJIBKO Ooyiee mupokuii Habop ¢ynkmmii, yeM SMDS Cranmapter SMDS
npuHaTel kommnanuein Bellcore, Ho mexaynapomnoro craryca ne mmetor Cern SMDS
OBLIM pealn30BaHbl BO MHOTMX KpynHbIX ropoaax CHIA, ogHako B Apyrux CTpaHax 3Ta
TEXHOJIOTHS pacnpocTpaHeHuss He noayuduiia. Ceromns cetd SMDS BBITECHSIOTCS CeTS-
mMu  ATM, wumerommmu Oojee MmMUPOKKUE (YHKIMOHATIBHBIE BO3MOXXHOCTH, IIO3TOMY
texHosioruss SMDS moapo6HO He paccMaTpUBaeTCs.

3.4. MarucTpajbHble CeTH U CeTH I0CTyNa

IesnecooOpa3HO AETUTh TEPPUTOPUATIBHBIE CETH, UCIIOJIb3YEMBbIE [Tl TOCTPOSHUSI KOp-
MIOPaTUBHOM CeTH, Ha JIB€ OOJIbIINE KaTeTOPUH:
* MaruCTpajibHbIC CETH;

* CETH JIOCTYIIa

Maeucmpanonvie meppumopuanvuvie cemu (backbone wide-area networks) wucrmosb3y-
I0TCSL JUIsE 00pa30BaHUSl OJHOPAHTOBBIX CBA3CH MEXKAY KPYMHBIMH JIOKAJbHBIMH CETSIMH,
MPUHAIICKAITAMHA OOJIBIIMM ~ TIOJIPA3/ICIICHUSAM TPCIIPUSTHSL. MarucTtpajibHbie
TEPPUTOPUATBHBIE CETH JOJDKHBI 00€CIIeUnBaTh BBICOKYIO MPOITYCKHYIO CIOCOOHOCTH, TaK Kak
HAa MAarucTpaiu OOBEAMHSIOTCS IOTOKM OOJBIIOr0 KoiuvecTBa mojcereid. Kpome Toro,
MarucTpalbHbIC CETH JOJDKHBI OBITh MOCTOSHHO JOCTYIIHBI, TO €CTh OOECICUHMBaTh OYCHBb
BBICOKMH KOA()(UIIMEHTOM TOTOBHOCTH, TaK Kak IO HHUM Tmepemaercss rpaduk MHOTHX
KPUTHYECKH BaKHBIX IS YCICHIHON paboThl mpeanpustus npuiokenuii (business-critical
applications). Beuay oco0oii BaXKHOCTH MarMCTPalbHBIX CPEICTB MM MOXET «IPOIIATh-
Cs» BBICOKAs CTOMMOCTh. Tak Kak y NpEeInpusTds OOBIYHO HMMEETCS HE TaK YK MHOTO
KPYIHBIX CETeH, TO K MarucTPaJbHBIM CETSIM HE MPEIbSIBISAIOTCS TpeOOBaHUS TOAEP-
KaHUsS Pa3BETBICHHON MHOPACTPYKTYPHI JOCTYIIA.

OOBIYHO B KayecTBE MArUCTPAIBHBIX CETeH WCIONB3YIOTCS NHU(POBBIE BBIIEICHHBIC
KaHaJlbl CO CKOpoCTAMH oT 2 1o 622 Mout/c, mo kotopbiM mnepenaerca tpaduk IP, IPX
Wi TpoTOKoJIOB apxuTekTypsl SNA kommanmu IBM, cetm ¢ kommyranueill IakeToB
frame relay, ATM, X.25 wau TCP/IP. Tlpu Haauuuu BbIICICHHBIX KaHAIOB JJIs obOecre-
YEeHUs BBICOKOH TOTOBHOCTM MAruCTPalHM HWCIONB3YETCS CMEIIaHHas W30BITOYHAS TOIO-
JIOTHS CBS3€H, KaK 9TO IMOKa3aHo Ha puc. 5.

[lon cemsamu Oocmyna TOHWUMAIOTCS TEPPUTOPHAIBHBIE CETH, HEOOXOIUMBIC IUIS CBS-
31 HEOONBIINX JOKANBHBIX CETed M OTHENbHBIX YJAICHHBIX KOMIBIOTEPOB C IIEHTpalb-
HOM JIOKAJIBHOM CETBhI0 NpeanpuAts. EciM opraHu3anuy MarucTpajbHBIX CBA3CH IIpH
CO3JIaHMM KOPIIOPAaTUBHOM CETH BcCerja YAensyoch OoJsiblIoe BHUMAHUE, TO OpraHU3alus
YIAJICHHOTO JIOCTYIIa COTPYIHUKOB TPEONPUSATHS TIepelnuia B pa3psii CTPaTeTHYECKH
BaXHBIX BONPOCOB TOJIBKO B TMOCIEAHEE BpeMs. DBBICTpBIM JOCTYm K KOpPHOpPaTHBHOM
uHboOpMaM W3 JO00H Teorpaduyeckold TOYKM ONpeneNsieT JUii MHOTHUX BHIIOB Jiesi-
TENHHOCTH TPEANPUATHS KAuyeCTBO MPHUHATHS PEHICHWH ero COTpyAHHKamMH. BaXKHOCTbH
Toro (akropa pacTteT C YBEIHMUYSHHEM 4YHCIAa COTPYAHHMKOB, palOTalOUIMX Ha JIOMY
(telecommuters — TeeKOMMBIOTEPOB), YacCTO HAXOJSAIIUXCS B KOMAaHIUPOBKaxX, M C poOC-
TOM KOJHW4YecTBa HEOONBIIMX (QHINAIOB TPEINPUATHH, HAXOMANIMXCS B PAa3IMYHBIX TO-
poJllax U, MOKET OBITh, PA3HBIX CTPaHaX.



TenechoHHan

[] ceTb ]
Marucrpans
1 []
[]
YpaneHHsie nonk3ocsareny -

JlokaneHas ceTb
KpYnHOro oTaeneHus

Kanan pocryna 64 K6ur/c — 2 M6ut/c

NokanbHan cete
cpenHux pasmepos

Puc. 5. Ctpykrype ri1006aIbHON CeTH TIPEATPUITHS

B kauecTBe OTAENBHBIX YAAJNEHHBIX Y3JI0OB MOTYT TakKe€ BBICTYNAaTh OAaHKOMAThl WM
KacCoBbl€ ammaparbl, TpeOyIolIMe JJ0ocTyna K IeHTpaJbHONW Oa3ze JaHHBIX MJIS IOJyYeHHS
nH(poOpMallMd O JeTajdbHBIX KIMEHTaX OaHKa, IJIACTUKOBBIE KapTOUYKHM KOTOPBIX HEOOXO0nu-
MO aBTOpHU30BaTh Ha MecTe. baHkKoMmaThl WM KaccoBble ammapaTbl OOBIYHO PAcCUUTAHbI Ha
B3aMMOJICIICTBHE C UEHTPaJbHBIM KOMIIBIOTEpOM IO ceTh X.25, KoTopas B CBOE BpEMs
CIelUaNbHO pa3pabaThiBajach Kak CETh JUISI YJAJIEHHOTO JOCTyNa HEMHTEIIEKTYalbHOTO
TEPMHUHAILHOTO 000pYyI0BaHUS K LIEHTPATbHOMY KOMITBIOTEDY.

K cersam noctyma mnpenbsBisioTcs TpeOOBaHUS, CYIIECTBEHHO OTJIMYAIOIIMECS OT Tpe-
OOBaHMH K MarucTpajbHbBIM CeTAM. Tak Kak TOYeK YJAJIEHHOTO JOoCTyna y NpeanpUsITUS
MOXET OBITh OYE€Hb MHOTO, OJHUM H3 OCHOBHBIX TpeOOBaHWI SBISETCS HaJU4ME Pa3BETB-
JIEHHOW HMH(PACTPYKTYphl JOCTyMa, KOTOpash MOKET HCIOJIb30BaThCS COTPYIHUKAMHM TIpE.-
OpUATUS Kak mpu paboTe gomMa, Tak M B KOMaHAHpoBKax. Kpome TOro, crommocTb
YAAJEHHOTO JOCTyNa JOJKHA OBITh yMEpPEHHOM, YTOObl IKOHOMHUYECKH OIpaBAaTh 3aTpaThl
Ha TOJKJIIOYEHHE JECATKOB WIM COTeH YJaleHHbIX aOoHeHToB. [Ipu 3ToM TpeboBaHUS K
MPOIMYCKHOW CIOCOOHOCTH Yy OTJAEIBHOTO KOMIIbIOTEpAa WM JIOKAJBbHOW CETH, COCTOSIIeH
U3 JABYX-TPEX KIMEHTOB, OOBIYHO YKIJIAQIBIBAIOTCS B JHANa30H HECKOJIBKHUX JIECATKOB KHIIO-
OUT B CeKyHAy (ecnM Takash CKOPOCTb M HE BIIOJIHE YJOBJIETBOPSET YJAJIE€HHOIO KJIMEHTa, /
TO OOBIYHO yZ00CTBaMU €ro paboThI JKEPTBYIOT PaJid 3KOHOMUU CPEICTB MPEATIPUITHS).

B kauectBe cereil nocTynma OOBIYHO TNPUMEHSIOTCA TeNe(OHHBIE aHAJIOrOBHIE CETH,
cetu ISDN u pexe — ceru frame relay. Ilpym moakio4eHHH JIOKAJIBbHBIX CeTe (QHUIHAIOB



TaK)KE WCIOIB3YIOTCS BBIACICHHBIE KaHABI cO ckopocTsmu OT 19,2 mo 64 Kowut/c. Ka-
YECTBEHHBIN CKAauOK B PACIIMPEHUH BO3MOXKHOCTEH YAaJe€HHOTO [OCTyNa IMPOU30LIEe] B
CBSI3M CO CTPEMUTEIIBHBIM POCTOM MOMYJISIPHOCTH M pacmpoctpaneHHoctu Internet. Tpanc-
noptHeie ycinyru Internet nemeBne, yeM yciIyru MEXIYrOpOAHBIX U MEXKIYHApPOJHBIX
Tese()OHHBIX CEeTeH, a X Ka4eCTBO OBICTPO YIIyUIIaeTCsl.

[IporpaMMHble W anmapaTHble CpPEICTBA, KOTOpble 00ECIEeYUBAIOT MOAKIIOYCHUE
KOMIIBIOTEPOB WJIM JIOKAJIbHBIX CETE€H YyNAJIEHHBIX II0Jb30BaTElIEd K KOPIOPATUBHOU
CeTH, Ha3bIBAIOTCA cpedcmeamu yoanennHo2o oocmyna. OOBIYHO Ha KJIMEHTCKOH CTOpO-
HE O3TH CpEICTBA TMPEACTABICHBI MOJEMOM K COOTBETCTBYIOIIMM IPOTrPAMMHEIM 00ec-
MIEYECHHUEM.

OpraHu3anyio MaccoBOTO YAAICHHOTO JOCTyHa CO CTOPOHBI LEHTPAIBHOW JIOKAJIb-
HOM ceTH obecreunBaeT cepsep yoanennozo docmyna (Remote Access Server, RAS). Cep-
BEp YAAJICHHOTO JIOCTyNa MpPEACTaBIseT COo00M MporpaMMHO-aNMapaTHbIi  KOMILIEKC,
KOTOpBIM coBMemniaeT (yHKIMHM MapuipyTuzaropa, mMocta u Iwio3a. CepBep BBINIOIHSET
Ty WO WHYIO (YHKIUIO B 3aBHCHMOCTH OT THIIA TPOTOKOJA, IO KOTOpoMy paboTaer
ylaJeHHbIA MOJIb30BaTeNh WM yhaneHHas ceTb. CepBephl YIallEHHOTO JOCTyNa OOBIYHO
UMEIOT JIOCTATOYHO MHOTO HHM3KOCKOPOCTHBIX TIOPTOB IS TOJKIIOYCHHS TIOJh30BaTEICH
yepe3 aHaorossie Tenaedonubie cetr win ISDN.

[lokazannass Ha pHC. 5. CTpyKTypa TJ00aJbHOW CETH, HCHOJb3yeMOW JUisi OOBedu-
HEHUSI B KOPIOPATUBHYIO CETh OTIENbHBIX JIOKATbHBIX CETeM M YIAJIEHHBIX IOJIb30BaTeNeH,
nocratoyHo TunuyHa. OHA HMMEET SIPKO BBIPAXKCHHYIO HEPApXHUI0 TEPPUTOPHATLHBIX TPaHC-
MOPTHBIX CPEACTB, BKJIIOYAIONIYI0 BBICOKOCKOPOCTHYIO MAarucTpaib (Hampumep, KaHalbl
SDH 155-622 Mo6ut/c), Oonee MemJeHHBICE TEPPUTOPUATBHBIE CETH JOCTyNa IS IO-
KJIFOUCHHs JIOKAJIbHBIX CeTe cpenHux pasmepoB (Hanpumep, frame relay) u Tenedon-
HYIO CETh 00IIer0 Ha3HAYCHUS IS YIAJICHHOTO JIOCTYTa COTPYAHUKOB.



