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JIoKa/bHBIE CETH B MOCAeAHEe BPeMA U3 MOJHOr0 JOMOJHEHMA K KOMIIBIOTE-
pam Bce Gostee npespaluaioTen B 0043aTeIbHYIO MPMHALIEKHOC TS 000 KOM-
na’uy, uMeroleit Gonpine ogHOro KoMmeloTepa. CoBepIueHcTBOBAHUE afma-
paTypsl ¥ IPOrPaMMHBIX CPeICTB JOCTHIJIO TAKOr0 YPOBHA, KOT/IA YCTAHOBUTE
M 3KCITYATUPOBATH [IPOCTEHINYIO CEThL MOKeT NpakTHIecKu moboit Gonee nan
MeHee I'paMOTHI:Iﬁ Noab30BaTENDb, TEM Oonee uTo Ha PbLIHKE MMEeTCH MHOXEe-
CTBO KHMT, DOAPOGHO ONMMCHIBAIOIIMX NPOLECC YCTaHOBKHM M obeyuBanua, a
nocjenEue Bepcuu Haubonee pacnpocTPaHeHHOM OMEePallMOHHONM CHCTEMEI
Windows coznepmxaT B cefe JOBOJLHO Pa3BUThIE CETEBLIE CPEACTBA, TAK YTO
JayKe IIOKYINaTh ClielMajbHoe CeTeBoe nporpammoe obecneueHnue COBCEM He
obasaTensHo. To, 4T0 paHbile GbITO HOCTYIIHO TOALKO OCBAIEHHBIM, TOMBKO
crieluaNbHo 00y IeHHBIM TTpothecCMOBalaM, Teneps JeTKO MOXeT NpoJeNaTh
KaK IbIi.

OnHako He Kaxaelif NoAL30BaTeN b, KOTOPRIA MMeeT LeJo C CeThI0, YI0BJIeT-
BOpAEeTCs TOoMH MOBEPXHOCTHOM HHEDOpMauMelt, KOTOPaR CONEPKUTCA B Gonb-
WHHCTEE NONYJIAPHBIX KHUT, OTJIMYAIOMMXCA K TOMY Ke MHOToCJIOBMEeM H fbec-
CMBICJIEHHBIM CTpPEMJIeHMEeM OXBaTHThL BCe BONPOCHl pazoM. HekoTopeim
HegocTaTo4HO BHAHUN O TOM, KaK DIOOKJIOYNTE ceTeBon ajanTep K KOMObHTE~
PY, KaK CoOeMHMUTL kabeseM afanTep ¢ KOHLUEHTPATOPOM M 3aIyCTHTE IIPO-
rpaMMy COBMECTHOIO MCIIONL30OBAHMA NMCKA, Hm MH'(‘EDQC‘HO TAKH e 3HaTh, 4TO
Ji{e IMTPOMCXOONT BHYTPH CeTH, KaK B3aMMONeicTBYIOT Mex Iy coboli ceTeBble
CpencTBa, KaAKHe AJropUTMbI OHM HCNOALIYIOT, YeM OTIHYAKTCA IpYT OT apy-
ra. ¥ Hac B CTPaHe JOBOJLHO MHOIO JIOAEH ¢ BEICIIMM M CPeIHUM TeXHUYEeC-
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Kum o6pa30BaHyeM, KOTOPBIM X0TeJI0Ck GBI JOMTH 10 CAMOM CYTH CETEBBIX TE€X~
HOJIOTMIt, 10 PIyOMHHBIX MX MEXaHHM3MOB. A TeéM, KTo 3aHMMaeTca pagpabor-
KO OPUIMHANILHBIX CETEBbIX CPEICTE MM METOLOB HEeTpa M IMOHHOIO MCTIONb-
30BAHMA CTAHNAPTHOrO CETEBOr0 oﬁopy,::oaaﬂuﬂ, 1'10,]1061-!1:16‘ 3HAHMA IIPOCTO
HeoBXOoMMMBL.

Ho xHur, NOCBAILEHHBIX 3THM cNeUM(HUIECKUM BOTIPOCaM, TIOKa 4TO ABHO He-
OOCTATOYHO. BDJ’IBLL[HHCTEG OOCTYTIHBLIX MCTOYHHMKORB J]MGU CHIABHO yC'rape.nu,
160 ONMCBIBAIOT COBCEM HE TO, 4TO X0TeNoch Bbl 3HaTh. 3HaUMTEIbHAA YACTh
BRIXOAALIEN ceffyac AMTepaTypel 10 CeTAM pPacCMaTpMBAET IMaBHBIM oOpa-
30M 0cODEHHOCTH HOBBIX BEPCHIA IOMYIAPHBIX CETEBLIX MPOrPAMMHBIX CDECTB,
OCTaBJIAA NPaAKTHYECKH Ge3 BHMMAaHUA BOITpOCHI BS&HMDREﬁCTBHﬂ Ha HMXXHHX
YPOBHAX apXuUTEKTy Pl VIMeHHO 9Ty pobesibl M NPU3BaHa BOCIIONHUTL HaH-
HaA KHHMTra.

OTa KHMra, B 0TI9I 0T MHOTHX APYIHX, AaeT HHGOPMaLMIo, KOTOPas He CKopo
ycrapeeT. Hu nosapieHue HOBbIX NMPOrPaMMHBLIX CPefCTB, HU BhIyck bosee
a(pheKTHBHBIX M TPOM3BOIMTENLHBIX alllapaTHBIX CPECTB He OTMEHAT KO-
YeBbIX NMPUHLIMIIOB, JIEKALIMX B CaMOlf OCHOBE CeTeBRhIX TeXHonorui. Mmesno
ITHM NMPHUBELIHNAM 1 YIeJIeHO OCHOBHOE BHMMaHNe B KHUTE.

OTmeTuM TaxiKe, Y4TO MOBCEMECTHOE NMOBEPXHOCTHOE 3HAKOMCTBO C CETAMM
HOPOMIIO HEMAJIO JIOAKHBIX CTEPEOTHIIOB, BONbHEIX MM HEBOJIBHEIX 336y x-
nenuit. Ilpuxogurea cTalkuBaThCA C HEMOHMMAHMEM TEPMMHONIOIMHM, € «3a-
UMKIMBaHUEM» Ha HanboJee pacpoCcTPaHeHHEIX PelleHnAX, ¢ 60A3HBIO TBOP-
yeckoro nogxoxa. Ilpeononenye nmogoGHbIX CTEPEOTUIIOB TAKIKE BXOIUT B
3aauy KHMIM.

Kunura nanucana npenogasatenamyu MOCKOBCKOroO rocynapCcTBEHHONO MHMKEe-
HepHo-tbusuyeckoro uHeTHTYTa (M) Ha OCHOBE AMYHOrO ONBITA ABTOPOB,
a TaKe yuebHrIX KYpPCOB, GMTaEeMbIX B HaCcTOALLee BpeMs Ha Kadienpe JieK-
TPOHUKH.

Pnasnr 1,2, 3,4,5,8,9, 10 1 11 vanucaHsl K.T.H., follenTom FO.B. HoOBUKOBEIM,
raaest 6, 7 1 12 — k1.1, gouenTom C.B. KoHgpaTeHKo.

B nepebix YeThiPex riaasBax paccMaTpHMBaIOTCH obuye NPHMHIMIILL, JeXxalllne
B OCHOBE BCEX JIOKAJbHBLIX CeTelt, Pa3bACHAKNTCA OCHOBHBIE TOHATHUA M ITpa-
Buna obmena. O’I‘MQ'THM. 9TO MHOTHME NPUBEACHHbBIE CBEJEHMA JOBOJNILHO PEIKO
BCTPEYAKTCA B KHMIax 0 CeTAX.

[IaTada rmaea nocssaueHa ocobeHHOCTAM naubonee PaCNpoOCTPaHEeHHbIX M NTEP-
CMeKTHBHEIX CTAHNAPTHBIX JOKAJNLHBIX ceTeit, ux CpaBHEHHMIC MEXIY coboit
Mo pa3iMyHbBIM MapaMeTpaM H BOMIpOCaM MX NPpHMEHEHN A,

Olectan rraBa KpaTko pacCMaTPHBAST OCHOBHBIE METOIbI M aTOPHTMEI IHi1h-
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poBaHMA HHQ}DPMQHHH B CETAX, & TAKXE COOTBETCTBYIOLIME nporpamm-lme
CpencTEa.

T'naBel ¢ cexbMOV N0 OAMHHAALATYIO NOCBAILIEHB] Haubosee NonyNApHO ceTu
Ethernet/Fast Ethernet. PaccmaTpusaiores anroputmsl ee paboTsl, ocoben-
HoCTH 0BOpyROBaHMA, NpaBuia BbIBOpa TOIONOrMM 1 IPOSKTUPOBAHMA CIOMK -
HBIX CEeTel.

Haxoxel, B BeHaLaTON IMaBe ONMCAHL! IPUHIUITBE NOKIIOYEHUA H0KANb-
HOJ ceTy K rnobaibHOM Yepes MOJIeMBI, aNTOpUTMEI paGoThI MOZIEMOB M MX pas-
HOBMIHOCTH, & TAKIKE CTAHAPTHI MOLEMOB.

B npuioxenun 1 conepskaTca cBefeHna 06 OCHOBHBEIX OPraHM3aLuAX, 3aHU-
MAKIIUXCH c-raﬁnap'ruaauneﬁ B 00J1aCTH CeTeBBIX TEXHOIOTMIA

B npumnoxennn 2 npMBeeHsl KOBTPOJbHLIE BOITPOCH ¢ BAPMAHTaMK OTBETOB,
KOTOpPLIE MOTYT OLITh MCIOIb30BAHBI KAK AJIA CAMOKOHTPOJIA YUTATENEH, TAK
M B yueGHOM mpoiecce.

B KOHLIE KHMUI'HM IPUBEAEH IoApobHbIi CIOBaPh TEPMUHOB M COKPAILEHMI, HAM-
fonee 4acTO BCTPEYAOIIMXCA B IMTEPATYPE MO COTAM.



rNMABA

1

ONPEAENEHME
NOKAJIbHbIX CETEN

M uUux Tononorusa

1.1. MecTO M ponb NokanbHbIX ceTeM

ITepenaya uadopManyy MeXKIY KOMIIBIOTEPAMY CYILECTBYET, HAaBEPHOE, C Ca-
MOrO MOMEHTa BO3HMKHOBEHMH BbIMMCIMTENBHOM Texuuky. OHa mossonser
OpraHM30BaTh COBMECTHYIO paboTy OTAENbHBIX KOMIIBIOTEPOE, PellaTh OAHY
3afiaqy C OMOIIbIO HECKOJNBKUX KOMITBIOTEPOB, CTIeMATM3MPOBATE KA LI
M3 KOMITLIOTEPOB Ha BBITMIOJTHEHMH KAKOH-TO OAHON (DYHKLUMM, COBMECTHO UC-
MOJb3IOBAaTh PECYPCHI ¥ pellaTh MHOMKeCTBO Apyrux npobaem. CnocoboB u
cpencts obMera uuopManmelt 3a nocnegHee BpeMA MPeal0MKe 0 MHOXKEeCTBO:
OT NMpoCTeIIero mepesoca (haiioB ¢ HOMOMIEK TMCKETH! O BCeMUPHON KOM-
neoTepHol ceTi Internet, criocofHol cBA3ATH BCe KOMITBIOTE P Mupa. Kakoe
JKe MECTO BO Bcel 3Toi nepapXuu OTBOOUTCA JIOKAaIbHBIM CeTAM?

Yale seero TepMuH eiokansable cetu» (LAN, Local Area Network) nonuma-
T 6ynnam;no, TO €CTh MoJ JOKAJbHBIMKM NMOHMMAKTCA TAKME CETH, KOTOpBIE
uMerT HebosbllIKe, JIOKaNbHbIE Pa3Mephbl, COEIUHAIOT GIMUIKO0 PACIIONOMEH-
Hble KoMMeoTepsl. OAHAKO HOCTATOYHO MOCMOTPETh HA XaPaKTEPUCTURY He-
KOTOPBIX JIOKaTEHBIX cereﬁ, 9T00BI NOHATD, YTO TaK0e ONpeneIienMe He CaM1I-
xoM TouyHo. HanpuMep, HeKOTOpbIe I0KaTbHbIE CeTH JIerko obecneunBaeT cBA3b
Ha paccTOAHMM HECKOJbKHX KMJIOMETPOB MM JaXKe QecATKOB KMJIOMEeTpPOB. 910
YiKe pa3Mepsl He KOMHATHI, He 30aHHA, He 6JIH3KO paCl'IGJ'IO}KEHHbIX 3,113.1'111?“[,
a, Moer GbITh, enoro ropoaa. C gpyroit cTopoHsl, o raobanbHoi cet (WAN,
Wide Area Network wmir GAN, Global Area Network) BrioJine MoryT cBAS3bI-
BaTbCH KOMIIBIOTEPH], HAXOOAIIMECH Ha COCeJHHMX cTONax B O,IIHOﬁ KOMHaTe,
HO €€ [I0YeMY-TO HUKTO HE Ha3bIBAET JJOKAJIbHOM ceThi0, BAM3KO PACTIONOKeH-
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HBIE KOMNBLIOTEPB! MOIYT TAK<E CBASLIBATLCA € ITOMOLLLIO Kabens, coeqMH o~
ero pasbembl BHelTHUX HATepdeiicor (RS232-C, Centronics) unu naxe ez
kabens no uudppakpacHomy Kanaay. Ho Takas cBA3L TAKME HE HAaSBIBAETCA
JIOKAJbHON CeThIO.

HegepHo u onipefesnieniie JI0KAILHO COTH KAK MaJ0ji CeTH, KOTOPa A CBAShIBA-
eT HebGoJbllioe KOJIMYecTBO KoMIIbioTepoB, JleiicTBUTENIBHO, B PeaslbHOCTH HAN-
Bonee yacTo JoKaNbHAA CETH CBA3BIBAET OT ABYX A0 HECKONBKHX JECATKOB
KoMmnbioTepos. Ho npenesbibie BO3MOKHOCTH HEKOTOPBIX JOKaJbHBIX ceTelt
ropasfio BhIIE: MaKCHMalbHoe YUeao aGoHeHTOB MOKeT JOCTHTATE TRICAUM.
Ha3biBaTh TaKYK CETh MaJIoil, HABEPHOE, HENIPABUJIBHO.

HexoTopsie aBTOpb! ONIPEENAIOT JOKaIbHYIO CeTh KaK «CHCTEMY JIJIA Heroc-
PeACTBEHHOTO COeIMHEHHA MHOIHX KOMMIbIOTepoB», [Ipy aToM nofpasymesa-
ercd, 4To MH(opMaLHA NePeJaeTCA OT KOMILITEPa K KOMIbIOTEpY Bes no-
CPeNHMKOB M 1o enHol cpene nepenaw. OnHako roBopuTb O €IMHON cpele
nepejady B COBpeMEHHOM JOKaIbHOM ceTH He npuxoanTeA. Hanpumep, B npe-
JeNax ofHOMi CeTH MOryT MCTIOJL30BATLCA KaK dlekTpuueckie kabemau pas-
JAMYHBIX THTIOB, TAK M OTTOBONOKOHABIe Kabenu. Onpenenenne nepenayn «bes
MOCPENHNKOB» TAK¥Ke He CIAMLIKOM YeTKO, Bellb B COBPEeMEHHLIX JOKAJbHbIX
CeTAX UCTIONBIYIOTCA CaMble PA3H000 A 3HbIe KOHLeHTPATOPBI, KOMMY Ta TOPSI,
MapLIpYTH3aTOPbl, MOCTBI, KOTOPbIE MOPOS IPOM3BOAT A0OBOALHO CIONKHYIO
obpaboTky nepenasaemoii HHopmaili. He cOBCeM NMOHATHO, CHITATD UX 10~
CPeaHMKAMM HJIM HET.

HagepHoe, Hanbosee TouHO 661710 661 ONpeemiThL Kak JOKAaJAbHYIO TAKYIO CETh,
KOTOpas Na3zpoiAeT NoJIL30BATENAM He 3aMeuaThk CBASH. ROMI’IB!O‘T‘QPBI. CBA-
3aHHBIE JOKAJLHOW CeThIO, QS%EJIHHHIOTCH, no ¢yTH, B OJMH BPI]D'I'ya.T!hHhIﬁ
KOMIIBLIOTED, peCYpPChl KOTOPOTS MOTYT OBITE JOCTYHbL BCEM MNOJIL30BATENIAM,
NpHMHeM STOT AOCTYN He MeHee ynoben, ueM k pecypcaM, BXOJALIMM Hemoc-
pPenCcTBEHHO B Ka K ALl OTIeMbHBIT KomnsloTep. Ilox ynobeTBOM B IepRyI0 0ve-
Pelb NOHEMMAETCH B IAHHOM CNYYae BhICOKAA peallbHaA CROPOCTh JOCTYTA, TPH
koTOpOi obmeH nHopMalMell MeK Iy MPHIOMeHHAMM OCYIIECTBIALTCA He-
3aMEeTHO 1A NONL30BaTe I H. Hpn TarOM olpeneieHnu HU MeIJeHHbie rnobafib-
HEIE CETH, HU MeJIJIeHHa A CBA3L Yeped IIOCJIEJIO‘BaTE?.TIhHhIﬁ WM Napananeib-
HBIM [TOPTHI He MOATaAK0T 0L NOHATHE JIOKAJAbHOM CeTH.

J13 Takoro onpeneneEna cpasy ke CIeIyeT, YTO CKOPOCTh Nepenaw 110 Jo-
KaJbHON CeTH J0J:KHA 00A3aTeNbHO PACTH 10 Mepe pocTa DelcTponeHcTBUA
unauboiiee pacnpocTpaHeHHbBIX KOMILIoTepoB. Mmenno aTo Mbl 1t HabGmogaem:
CCaY elle CPaBHUTEILHO HeJaBHO BIOJHE TIPHCMJIEMOI CUMTAJIach CKOPOCTh
obmena B 1-10 MouT /¢, To ceifuac cpenuecKopocTHOM cuuTaeTes cers, pabo-
‘Talolas Ha ckopoeTi 100 MowuT/c 1 akrnsuo paspadaThIBAIOTCA CPEACTBA AAA
ckopocTn 1000 MGt /¢ u mance donpuie. [Ip MellbIIMX CKOPOCTAX Hepefayn
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CBA3b CTAHET y3kuM MecTtoM, 6yner upesmepro samennath pabory obbemu-
HEHHOTO CETHIO BUPTYAJILHOrC KOMIIBIOTEPA.

Takum o6pasoM, TIaBHOE OTJIMYKME JOKAJIbHOI ceTH oT J10b0oit Apyroit = BbIco-
Kas ckopocThk 06Mena. Ho To He eIMHCTREHHOE OTAKHYME, HE MEHEe BaXKHBI 1

apyrue haKTopbl.

Hanpumep, npuHUMIMANLHO HeobxoauM HU3KNH ypoBeHb ook mepegaydm.
Bens naxke oveHb GuICTPO nepefasHaA, HO MCKaKeHHaA owmbramMu uHGOP-
Mauusa feccmbiclieHHa — ee IPUIeTCA nepenasaTs etle pas. [loaTomy nokanb-
Hble ceTH 06AsaTeNbHO MCNOAB3YIT CleUHalbHO NPOKNAAbIBAEMBIE Kaue-
CTBEHHBIE JIMHMM CBA3H.

[IpuHUMIMANBHOE 3HAYEHME HMELT M TAKAA XaPaKTeDUCTHKA CeTH, KaK BO3-
MOX<HOCTb PaGOTEHI C 6ONBIIMMM HATPY3KAaMM, TO €CTh C 50JIb1I10 MHTEHCHBHO-
cThio obMena (MK, Kak eule roeopar, ¢ boapmmm rpadurom). Ecou Mexannam
ynpaBslIeHus oOMeHOM, HCIIONB3Y eMblil B ceTH, He CHUIIKOM 3 dhekTHBEH, To
KOMITBIOTEPBI MOT'YT YPE3MEePHO JIOJITC K aTh CBOEM OYepeay Ha nepenaqy, 1
daske ecyiu nepefaqa OyneT Npou3BoOAUTLCA 3aTEM Ha BhiCcOYaliIlielf CKOPOCTH
M NOJHOCTLIO Ge3ommboyHO, TO AJIA MOJIL30BATENA CETH ITO BCE PABHO 0bep-
HeTCA HeNpHeMIeMoi 3a/Iep kKoM JOCTYIa KO BCEM CeTeBbIM pecypcaM.

Jlioboit MexaHu3M ynpaBJaeHKs obMeHOM MOXKeT rapaHTupoBanHO paboraTs
TOJALKO TOTJAa, KOr[a 3apaHee M3BECTHO, CKOJIBKO KOMITbIOTEPOB (aG0HEHTOB,
y3J0B) MomeT OBITh NoAkA0O4YeHO K ceTH. IIpu BRAoYeAny HenpenycMoTpeH-
HO Bonbuooro yucina abonerToB 3a0yKCYeT BeaeacTBME neperpysku moboi
MexaHuam. Hakonell, CE€TbIO B MCTMHHOM CMBICJI@ STOTO CN0BA MOCHO HA3BATh
TOJNBKO TAKYIO CHCTEMY Nepefayy JaHHBIX, KOTOpaA Mo3sonfeT oObeIMHATD
x0T 6Bl J0 HECKONMBLKHMX JeCATKOB KOMITBIOTEPOB, HO HUKAK He JIBa, KaK B CIY-
Yae CBA3M Hepes CTaHAaPTHLIE MOPTHL

Takum obpazom, MoxcHO chOPMYIMPOBATE CAEIYIOLIME OTAMUUTENbHbIE IPH-
3HAKM JIOKAILHON CeTH!:

B BBICOKAA CKOPOCTH Nepenauu, GoJibllaA NMponyckHaa criocob-
HOCTB;

B HMU3KMA YPOBEHB OLINBOK Nepexa9y (MK, YTO TO #e caMoe, Bhl-
COKOKavecTBEHHbIe KaHalbl cBA3M). JonycTHMan BepoATHACTh
omuboK epenayy qasHLIX JomkHa Otk nopanka 107 — 1075

®  odheKkTHBEBIR, OblcTPONEICTBYOILMIT MEXAHM3M YIIpaBIeHNHA
oOmeHoM;

B OrpaHWYeHHOe, TOMHO ONpeneneHHoe YHCII0 KOMITBIOTEDOB, IO~
KEJ0YaeMblX K CeTH.
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Tpu TakoM oNpejeseHH NOHATHO, YTO rao6aJbHble CeT# OTIANYAIOTCA OT J0-
KaJbHEIX TEM, 9TO PACCUMTAHLI Ha HEOTPAaHMYEHHOE WHc/o aboHeHTOB M MC-
MOJIL3YIOT, KAK [PAaBUJIO0, HE CJAMLIKOM Ka49eCTBEeHHbIE KaHallbl CBA3M U CPaB-
HHMTENLHO HU3KYIO CKOPOCTh Mepefiayy, a MEXaHM3M YIpaBJIeHUA 0OMeHOM B
HUX B MPUHLMIE He MOXKeT ObITh rapaHTHMpPOBaHHO GbicTphiM. B raobansrbix
ceTAX ropa3fio BaXKHEe He Ka4eCTBO CBA3Y, a caM akT ee CYLIecTBOBaHUA.

Hepefko BbIZENAIOT €L OIWH KJacC KOMITBIOTEPHEIX CETel ~ TOPOACKIe ceTn
(MAN, Metropolitan Area Network), koTopsie 06b19HO GuiBaIOT GMsKE K 110~
GaNbHLIM CEeTAM, XOTA MHOIJa MMEIOT HEKOTODBIE YePTHI JIOKAJAbHbIX CeTell —
HanpuMep, BhICOKOKAUCCTBEHHBIE KAHALI CBA3K ¥ CPAaBHUTENBHO BLICOKNKE
ckopocTy nepenayy. B npurumMne ropoackan ceTh MoKeT ObITh AeHCTBUTE b
HO JIOKAJIbHOM, CO BCEMM ee MPEeUMYLeCTBaMH.

Ilpasna, ceituac yixe Helb3A NPOBECTH YETKYIO M ONHOIHAYHY IO TPaHALY MEXK-
Ny NOKAaJNBHBIMM M r0baNbHBIMM ceTAMM. BONBIIMHCTBO JOKANBHEIX ceTel
MMeeT BLIXoj B raofalbHyI0 CeTh, HO XapaKTep nepenaBaeMoii nudopmaimm,
MPUHUMIE! oprauusaliuyu obMena, pesKMMBI 0CTYNa K pecypcam BHYTPH J0-
KaJIbHOM CeTH, Kak MPaBuiIo, CHJIbHO OTIMYA0TCA OT TeX, YTO IPHUHATHI B 110~
Banwroi ceTH. M xoTA BCE KOMOBIOTEPH! JIOKANLHON CETH B NAHHOM CAydae
BKJIIO9EHB! TAKXE M B INI00aNbHYIO CETh, CelMdMKy J0KaIbHOM CeTH ITO He
oTMeHAeT. BO3MOXKHOCTL BRIXOOA B I‘.TIO53JIBHYIO ceTh OCTAETCH BCEro JMIUb
OOHMM K3 DECYDPCOE, pa3denAeMbiX NOALIOBATENAMK JIOKAaJIbHOM CeTH.

ITo noKaMLHOM CETH MOMKET NepegaBaThbeA caMas pa3Haa wngpoBasa MHGOP-
MaluA: faHHbIe, u3obpaxkenu, TeneOHHbIE PA3TOBODE], 2JE€KTPOHHbIE [IMCh-
ma 1 7.0. KeraTi, uMerHo 3aaya nepenaydu u3obpakeHuit, 0coGeHHO NoJaHoL -
BETHBIX AMHAMMYeCKMX u3obparkenuii, NMpeabABIAECT caMble BbICOKHE
TpeboBarua K OblcTpoAesicTBMIO ceTh. Yalle BCEro JIOKAJbHbIE CeTH UCTIO0b-
BYHTCA IJIA pasnesieHin (To eCTh COBMECTHOIO MCII0Ib30BAHMA) TAKHX pecyp-
COB, KAK IMCKOBOE MPOCTPAaHCTBO, HPMHTEPLI ¥ BbIXC] B INI06aNbHYIO CeTh, HO
3TO BCETO UL HE3HAYKUTEIbHAA YaCTh TeX BOGMOXKHOCTENH, KOTOpbIe Npeo-
CTABJAIOT CPEeJCTBA JOKalbHbIX cerTeli. Hanpumep, OHM MO3BOJAIOT OCyllie-
CcTBNATL 06MeH uHGopMaumell MexAY KOMNbIOTepaMyu pasHbIX THNOB. ASo-
HEHTaMK (y37namu) ceTH MOryT OBITh HE TOSBKO KOMIBIOTEPBI, HO M ApyTUe
YCTPOMCTBa, HapUMeEpP NPUHTEDSI, NJOTTEPH!, ckaHeprl. Jlokansueie ceTn
Aal0T BOSMOMHOCTbL OPraHM30BaTE CUCTEMY [apajNelbHbIX BBIYMCAEHMI HA
BCEeX KOMIIBIOTEPAaX CeTH, HTO MO3BOJAET MHOTOKPATHO YCKOPUTE pelleHue
CHOMHBIX MaTeMaTHHYECKMX 3ala4. Cux TOMOILIIBK MOMHO TAKKE YIIPABNATh
paboToit CA0KHON TeXHOJOMMHIECKOHM CHCTEMB! MAM MCCNIe0BaTeILCKOI yeTa-
HOBKH C HECKOJIBEKMX KOMNBIOTEPOE OOHOBPEMEHHO.

OI[H.aKO JIOKANbHBIE CETH MMEOT M HEKOTOPRIE HEJOCTATKH, 0 KOTOPBIX BCErIa
caenyeTr NOMHUTH. [ToMUMO HOMOAEUTEADHBIX MATepPHaNbHBIX 3aTpaT Ha no-
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kynky ofopynoBanus u CeTeBOro IporpamMmuoro obecneyenns, Ha TIPOKIAIKY
coemMHKTENLHBIX Kabeneit 1 oDyueHue rnepconaya, HeobXoAMMO TaKKe UMETh
crieuMasnncTa, KOTOphi ByneT 3anMMaTbLCA KOHTpoXeM 3a paboroit ceTu, Mo-
IepHM3alMeil ceTy, ynpasleHHueM NOCTYIOM K pecypcaM, YCTDaHeHMeM BO3-
MOCHBIX HEeMCIIPaBHOCTEN! — TO eCTh aAMMHMCTPaTOopa cetH. CeTn orpaHmym-
BAlOT BOSMOXKHOCTH NepeMellleHMA KOMILIOTePOB, TaK KaK [IPM 9TOM MOXKeT
noHanoGUTLCA MepekIafKa coeMAnTeNbHbIX kabeneitr. Kpome Toro, cetu npes-
cTaBnAIT coboil MPeKpacHylo cpeay IAA PacIpOCTPaHeHUA KOMIBIOTEPHBIX
BUPYCOB, MMO3TOMY BOTIpOCaM 3alMThl MPHUAETCA YAeJATE ropasgo Oonbiue
BHMMAHMA, 4eM B CJIy49ae ABTOHOMHOrO MCTIONTBE30BaAHM A ROMIIBEOTQPOBA TaK 9T0
HMHYTO He JaeTcA Napom.

3neck ke YIOMAHEM O TAKMX BaXKHEHIINX TOHATUAX TEOPUHM CETEM, Kak cep-
BEp M KIWEHT.

CepBepoM HazsiBaeTca abOHeHT (y3ed) ceTy, KOTOPEIT NpefoCTaBIAeT CBOU
pecypce! pyrim aboHerTaM, HO CaM He MCIOJIb3YyeT pecypebl Apyrux aboHeH-
TOB, TO €CTh CNYXUT TONBKO ceTH. Ceppepos B ceTH MOMKET GhITh HECKOJIBKO, M
coBceM He 06:13aTENILHO CEPBEP — 3TO CaMbI MOLHEIN KOMIBIOTep. Boinenen-
HLI CepBep — 5T0 CepBep, 3aHMMAIOLMIACA TONbLKO CeTeBbIMU 3afayamy. He-
BbIZEJIEHHBIH CepBep MOXMKEeT 32 HMMAaThLCH NMOMUMO 00CITYKUBAHUA CETU U APY -
My 3anadamu. CneuuduyecKknii THII CepBePa — 3TO CETERO NPUHTED.

Knuenrom HaszeiBaeTcA abOHEHT ceTH, KOTOPLIA TONBKO HCTIONb3YET CETEBbIE
pecypchl, HO CaM CBOM PECypChl B CeTh HE OTJaeT, TO eCTh CeTh ero obeaymu-
Baer. KoMIIbIOTep-KIMEHT TaKoHe YaCTO HaghlBaloT paboveit cranyuel. B npus-
LMIIE KaxAbli KOMIbLIOTEP MOYKeT ObiTh ONHOBPEMEHHO KaK KIMEHTOM, TaK U
CepBepoM.

Tlon cepeepoM U KJIMEHTOM 9acTo NOHMMAIOT TAKAE HE CAMM KOMITLIOTEPLI, a pa-
BoTaloLLe Ha HMX TPOrpaMMHELIE TPUAKEeHNMA. B 9TOM cilyyae TO npuiokenue,
KOTOPOE TOJIBKO OTHIAeT PECYPC B CETh, ABIACTCA CEPBEPOM, & TO MPIIOKKEHHE,
KOTOPOE TOJBKO NOJb3YeTCA CeTEBhIMU PECYPCaMi, ABIALTCH KAMEHTOM,

1.2. Tononorusa noKanbHbLIX CeTen

ITox Tononorueii (KOMIIGHOBK O, KORMMTY pauueit, CTPYKTYpOil) KOMObIoTED-
HOM ceTH 00BIMHO MORMMAaeTe s (PUBUYECKOR PACTIONOKEHHE KOMNIBIOTEPOR CETH
IPYT OTHOCHTEJBHO APYTa ¥ criocob coeMHeHMA UX JMHMAMYI cBA3N, Baxno
OTMETHTE, MTO NOHATHE TONOJOTHMHM OTHOCHMTCA Npexae BCEr0 K JOKAIbHBIM
CeTAM, B KOTOPLIX CTPYKTYPY CBA3EN MOXHO JIErKO NpocieduTs. B raobane-
HBIX CETAX CTPYKTYpPa CBA3es 00bIYHO CKPEITA OT [I0Jb30BaTE el M He CANIL-
KOM BaXKHa, TaK KaK Ka[blii ceanc CBHS“ MOYKET NPOM3BOJIUTLCA IO CBOEMY
coDCTBEHEOMY IIYTH.
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Tononorusa onpenenser TpeboBanuA K 060PYIOBAHMIO, THII HCIIONL3YEMOIO
kabensn, BO3MOXKHbIE 1t HauDoNee ynobuble MeTOb! yripaBlieH)A 00MeHOM, Ha=
JeKHOCTDL paboThl, BOIMOKHOCTHM paciiyperus ceTH. M xXoTa BeibupaTh TOMO-
JIOTHIC NIONL30BATENIO CEeTH NPUXOIMTCA HEYacTo, 3HaTh 00 0COBEHHOCTAX 0C-
HOBHBIX TOMOJIOTHI, MX JOCTOMHCTBAX ¥ HEOCTATKAX, HABEPHOE, HA[I0 BCeM.

Cymec*raye'r TPH OCHOBHBIX TOTIOJIOTHM CETH.

® unsHa (bus), Ipy KOTOPOJ Bee KOMIBIOTEPH! apaiessHO Mo~
KJII0YaloTCHA K O/IHONM JMHMM CBA3M M MHDOPpMaLMA OT KaKaoro
KDMHb}OT&pa DIIHOBPEHEHHO nepenaeTcH BCEM OCTANIbHLIM KOM-
neioTepam (piuc. 1.1);

® 3Be3na (star), npy KOTOPOI K OTHOMY LEHTPaJbHOMY KOMIbIO-
Tepy NPHCOSAMHAITCH OCcTalbHbIE Nepudepuitible KOMIBIOTE-
Pbl, IpPMYEM KaX<Iblil U3 HMX HCIIONbLIYET CBOIC OTALNABHYIO JH~
"0 ceAsK (puc. 1.2);

B RoAbHG(ring), npu KOTOPOH KA ORI KOMNBIOTED NIEPEJAeT HH~
chopMaLHio BCera TONBKO OJHOMY KOMINLIOTEPY, CJAeAYIOLEeMY
B L[eMI0YKe, a NogydYaeT MH(POPMALHIO TONBKO OT NPeIbIAYILero
B LIEITOYKE KOMITBIOTEpA, 1 3Ta 11en0YKa 3aMKHYTa B «KOAbLO»
(pme. 1.3).

s i m

Puc. 1.1, Cetesan Tononorms «LmHas

Puc, 1.2, Cetegan ToNonorva «3gesnan
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Puc. 1.3. CeTesan TONONOMMA «KONLLOY

Ha npaktuke Hepe#ko MCIONbL3YIOT 1 KoMBuHalp 6a30BBEIX TOMOJOINH, HO
GONBLIMHCTEO CETEl OPHEHTHPOBAHEI MMEHHO Ha 3TH TPHU. PaceMoTpiM Teneps
KpaTKO 0coDeHHOCTH Mepe4Mc/IeHHbIX CeTeBhIX TOMOIOTHA.

1.2.1. Tononorua «WWUHa»

TomoJsorMa «mmuHa» (MM, KaK €e ellle Ha3ksIBaloT, «0bIas WMHA» ) CaMOit CBO-
el CTPYKTYPOi NpearnosaraeT HAEHTMHHOCTE ceTesoro obopy10BaHUA KOM-
NBITEPOB, 2 TAKIKE paBHONpaBue BceX abonenTos. IIpu TakoM coeauHeHNY
KOMIIBIOTEDBI MOTYT MepefaBaTh TONbKO M0 oYepeny, Tak Kak JMHHUA CBA3Y
equHCcTBEHHAA. B npoTuBHOM cnydae nepenasaeMan uHgopmaiia Oyner uc-
Ka)aThCHA B pe3yIbTaTe HANOKeHUA (KordIMKTa, KoNNn3un). Takum obpa-
30M, B LUMHE peajusyerca pexxum nonynynaexcuoro (half duplex) obmena (B
060MX HANPABJIEHUAX, HO [0 OY9epeay, a He OJHOBPEeMeHHO).

B Tomonoruu «mmHa» OTCYTCTBYET LEeHTPalbHbL! aboHEHT, Yepes KoToporo
nepegaeTcH BcA MHGOPMANNA, YTO YBEJHUHBAET €€ HaleKHOCTh (Benb npu
oTkase 1100010 LeHTpa nepecTaeT QYHKLMOHMPOBATE BCs YIPABIAEMan 3TUM
uenTpoM cucrema). JobaBnenme HoBbIX aGOHEHTOB B IUMHY LOBOJBHO IPOCTO M
0BLIYHO BO3MOXKHO Jase BO Bpems paboTkl cety. B DonbLIMKECTBE CAYYaEB ITIPH
MCTIONB30BAHMY INMHLL TPebyeTcss MUHMMaNbHOE KOJMMYECTBO CORUHUTENb-
Horo KabeJs 110 CpaBHEHMIO ¢ IpyruMM TonoaoruAMHM. IlpaBaa, HaJ0 Y4YecTs,
4TO K KasKIOMY KOMIIbIOTEPY (Kpome OBYX KpaiHMX) MomgxoxnuT aBa kabens,
9TO He BeeTga yuobHo.

Tax kaKk pazpelieHye BO3MOMKHBIX KOH(WIMKTOB B JAaHHOM CJIyHae JIoMKuTCA
Ha ceTeBoe oﬁopynosalme KaxJaoro oTneJsHOrO aGOHeHTa, alnmnapaTtypa cete-
BOI'0 afianTepa NPH TOMOJOTHH «1LIHA» [IOJYHaeTCA CI0HHER, HeM NP APy~
MX TOMNOAOrMAX. O.E[Hal((] M3=-3a HJHpOKOI'O pacnpocTpaHeHMA CeTemn ¢ Toos0-
rueit «timgar» (Ethernet, Arcnet) croumocTs ceTesoro obopyaosanuns
ﬁOJIy"-iaeTCH HE CIMILKOM BRICOKO.
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Hlune e CTPalIHbl OTKa3hb! OTAENbHLIX KOMNLIOTEPOB, TAK KaK BCE OCTaNb-
Hble KOMITBIOTEPBI CETH MOTYT HOPMAaJbHO NPOA0KATE 00MeH. MoxceT noka-
3ATHCA, YTO LUMHE He cTpalied 1 o0phiB Kabens, NoCKONbKY B 3TOM CJyydae Mbl
Tos1yuMM fiBe BrioyiHe paborocnocobubie myuHbL Onsaxo n3-3a ocobernocTeit
pacipocTpPaHeH!A 3NeKTPHYECKHX CHI'HAJIOB 110 ANMHHLIM JHHMAM CBASY He-
OSXQ.E[HMO npeaycMaTpHBaTh BRJIKYEHHE Ha KOHLAX HIMHBI CITeMANILHEIX CO-
rlacymiolIMX YCTPOMCTE ~ TEPMHMHATOPOB, IOKa3aHHBIX Ha puc. 1.1 B BMae nmpa-
MOYTOJIbHHKOE. BES BKJAKYEHHMA TepMHHATOPOR CHTHAJ OTPAXKaeTCA OT KOHLA
JIMHHUM M HCKAMaeTCA TaK, UTO CBA3b IO CETH CTAHOBUTCAH HeB03MOx#HON, Tak
YTO NPY pa3phIBe MM NOBPeKIeHuM Kabena (HanpumMep, MBILAMM, KOTOpble
MOYEeMY-TO O4eHb JM06AT rpe13Th Kabenn ceTH) HapyllaeTcA COrJlacoBaHMe
JIMHMM CBA3M, H upeapamaema obMen Haxe Memny Temu KOMNOLIOTepaMu,
KOTOPBIE OCTanMCh COEAMHEHHBIMI MEXKITY coboit. [ToapobHee 0 cornacoBanuy
GyILET pacckas3aHo B cneuMaJIbHOM pa3fjese KHHUTH. KOPDTKOE 3aMbIKAHHE B
m00oit Touke Kabess LWIMHBI BEIBOAUT 13 CTPOA BCIO ceTh. J1000# oTkas ceTe-
BOTQ OGODFROBB.HHH B IIMHe OYE€Hb TPYOHO JJOKA/M30BaTE, TAK KaAK BCE aJJall-
Tepsl BEJAIOYEHBL napallnensHO, M NOHATD, KaKoil U3 HMX BoILIEN 13 CTpOA, He

ST
BRABA T

Puc. 1.4. CoeqmHeHMe CermMenToR CeTW TUMAa CLUMHA» C NOMOLLEID penvTepa

[Ipy NpoOXOAIEHNH 110 JIMHMM CBA3M CETH ¢ Tomosiorkelt «imnHa» MHpOpMaln-
OHHEIE CHTHAJLI 0CNabnAloTesA M HUKAK He BOCCTaHABJIMBAKTCA, YTO HaKNa ki~
BaeT }KEeCTKHE OrPaHMyueHNA Ha CYMMAPHYIO [UIIHY JMHMIA CBA3YH, KPOME TOTO,
Kasblil aDOHeHT MOMEeT [OJIYHaTh U3 CEeTH CHTHAJILI PA3HOro YPOBHA B 3aBH-
CHMOCTH OT pacCTOAHKMA 10 Nepepaoulero aGorenTa. 3To TpeI'bABIALT OO~
HHMTeNnbHEIe TPebOBaHIA K TIPMEMHEIM Y371am ceTeporo obopyaoBauna. JIna yse-
JIMMEHMA JITUHB] CETH © TOINOJMOTHENR «lIHHA» HaCTo HCTICAB3YIOT HECKOJBKO
CEerMeHTOB (Kaxabli M3 KOTOPLIX npeacrasifer coboii WKMHY), coeIMHEHHBIX
MeXIY coboit ¢ MOMOLULBIO CIeHANBHEIX BOCCTAHOBMTENEH CHTHATIOB — pemu-
TepoB, MIK noBTopHTeNaeii (Ha puc. 1.4 nokasaHo coelMHeHMe IBYX CETMEHTOB).

Opxnaxko Takoe HAPANWBAHME AJAVHBI CETH HE MOMET TIPOJOIKATLCA DecKo-
HEYHO, TAK KAK CYIIECTBYIOT ellle M OrPaHMYeHH A, CBA3aHHbIe ¢ KOHeYHOJ CKO-
pPOCTHIO pacOpocTPaHeRH A CUIHAJIOB 10 IMHUAM CBA3N.
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1.2.2. Tononorma «3peafa»

«3Be3Aa» — 3TO TONOJOTUA C ABHO BRIJEJEHHBIM UEHTPOM, K KOTOPOMY 1O -
KIOYAKTCA Bee 0CTa bHble aboHeHThl. Beck obmMen nadopMaimeit uaer uc-
KIOYUTENbHO Yepes LeHTpalbHblit KOMITBIOTED, HA KOTOPLIA TakuM 06pa3om
JIOXUTCA 04eHb GoJbitad Harpy3Ka, No3TOMY HiUUeM JPYTHM, KpoMe CeTH, OH
3aHUMaThCA He ModceT. [IORATHO, YTO ceTeBoe 06OpPYAOBAHME LEHTPATBLHOIQ
aboHeHTa MoMKHO OBITh cyllecTBeHHe GoJee cJ0MxHbIM, Yem obopynoBaHue
nepudepnitinix aborentos. O pasHonpaeuu aG0HEHTOB B JAHHOM CJIydae ro-
BOPMTB He npuxonurcea. Kak npapuio, MMeHHO LEHTPAAbHbII KOMIIBIOTED AB-
AAeTcH CaMbIM MOUIHBIM, ¥ HMEHHO Ha HEro BO3Jaralorca Bce PYHKLMM 110
ynpagssaeHuio obmenom. Hukaxue KoH(BIMKTH! B CETH C TONONOIMel «3Be31a» B
TMIPHHLUMIIE HEBO3MOMHBI, TAK KaK YIIpaBJeHMe NOJHOCTHIO HeHTPalu30BaHO,
KOH(DIMKTOBATE HEYEMY.

Ecay rosopute 06 yeToiHMBOCTH 3BE3/Ibl K OTKa3aM KOMIbIOTEPOB, TO BLIXOL
13 cTpoA nepudepuiiHOro KOMNbLIOTEpa HUKAK He oTpamaeTces Ha hyHKUMO-
HUPOBAHMM OCTABLUENCA YaCTH CETH, 3aTO0 M0B0H 0TKA3 UeHTPAJILHOTD KOM-
nbioTepa JesaeT ceTh NoNHoCThHI0 HepaborocnocobHoit. [ToaToMy DOMKHE IPHM-
HUMATBCA CTHEUMaNbHble MEPh! M0 NOBBIIUIEHHIO HaJeHOCTH LeHTPaJILHOTO
KOMIIBIOTEPA U ero ceTeBoii annapaTypsl. O6pere moboro kabeasa uau kopor-
KOe 3aMbIKaHMe B HEM NIpM TONONOrMHM «3Be3gar HapyumaeT ofMeH TONBKO €
OOHMM KOMIIBIOTEPOM, a4 BCE OCTAJEHBIE KOMIBIOTEPE! MOTYT HOPMaJALHO ITpO-
nonxaTh paboty.

B oTan4Me OT UIMHBL, B 3BE3Ae HA KA 0/ JIHMHMM CBA3ZH HAXOAATCA TOJBKO
nBa aGOHEHTAa: UeHTPalbHbIi 1 0fMH M3 nepudepuitnblx. Yawe Beero nua ux
COEIMHEHNA UCTIONB3YETCA JBE JIMHUM CBA3K, KaXKAan U3 KOTOPLIX Nepejaer
MHAOPMALMIO TOALKO B 0JJHOM HalTpaBaenuy. Takum ofpazom, Ha kak 0¥ n1-
HUY CBA3K MMEETCA TOMBKO OAMH NIPHEeMHMK M 0AMH NepepaTauk. Bee ato cy-
1eCcTBEHHO yIpollaeT ceTesoe 06opyA0BaHKe M0 CPABHEHUIO C IUMHOR M M3-
DaBasaeT oT HeoDXONMMOCTH NPUMEHEHHA NONOJHUTEILHBIX BHEIUHMX
TepMuBaTopos. IIpobiema 3aTyXaHUA CUTHAJIOB B NVHMM CBASK TAKXKe pellla-
eTCA B «3Be3/ie» TIPOLUE, HeM B «1lIHe», Bellb KaskAblil NPMEMHNK BCETa 110~
Jy4aeT CUTHAJ 0fHOTO YPOBHA.

CepbesHelii HefoCTaTOK TOMOJOrMY «3Be3/1a» COCTOUT B KECTKOM OTpaHude-
HMM KonmdecTea aboHerTos. OObIvHO LeHTpanbHbll aboHenT MoxeT obcay-
sxusaTh He Bonee 8—16 nepudepuiiubix aboxentop. Ecau B oTHX npefenax
MOJKII0YEENe HOBEIX aDOHeHTOB JOBOJALHO MPOCTO, TO NPM UX IPEBLITISHMI
OHO MPOCTO HEBO3MOsKHO. IIpasaa, MHora B 3Be3/le npejycMaTpHBaeTCHA BO3-
MOCHOCTE HApalMBaHHUA, TO CTE NOAKIIOUEHE BMECTO OJHOTD 13 r1epHde-
PUHbIX aGOHEHTOB elle 0AHOIC IleHNTpasibHoro aborenTa (B pesyabrare no-
AYYACTCH TOTIOJOTHA M3 HECKOJNBKUX COSIMHEHHBIX MEXKAY coD0il 3Be3]).
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3Besna, MoKa3aHHaA Ha puc. 1.2, HOCUT HasBaHKMe aKTUBHOM, MM MCTHHHOIN,
aeeansl. CyLIECTBYET TaKe TOMONOTHA, HA3LIBAEMAA NACCUBHON 3BE3/0H,
KOTOpaf TOJNLKO BHEIIIHe roXoxa Ha speany (puc. 1.5). B HacTosalee Bpems
OHa pacnpocTpaHeHa ropa3go Boablue, Yem akTuBHaA 3Besfa. JlocTaToYHO
CKa3aTh, YTO OHA UCMOJB3YETCH B CaMOJ MOy NAPHON Ha CErOAHALIHMIA JeHb
cetu Ethernet.

Ll =

s TpaTop

Puc. 1.5. Tononorka «naccMBHan 3se3na» -

B uenTpe ceTy ¢ JaHHO TONOJNOTHE MOMEIAETCH He KOMIILIOTEP, 4 KOHUEeH-
Tpartop, uin xab (hub), BemonuaoLMi TY e dyHKUMIO, 4TO ¥ penuTep. On
BOCCTaHABJIMBAET NPHXONALINE CHMIHANKLI M NNePeCcBIJIAeT UX B ApyrHe JHUHHH
cBaau. Xora cxema npoknanky kabesedt nogobHa MCTHMRHOM UM AKTHBHOM
3Besfe, (hbakTHYECKY MBI UMEEM JeJI0 ¢ IIMHHOM TONOJIOrMel, Tak Kak MHop-
MAUMA OT KaKI0Io KOMIILIOTEDA O}IHOBPEMEHHO nepenaeTca KO BCEM OCTaNb-
HBIM KOMIIBIOTEPAM, & HeHTpaJibHoTo aboHenTa He cymecTByeT. EcTecTBeHHo,
rMaccHBHAaA 3E€3IA M0JIyJaeTca Joposke 00bIYHOM MIMHLI, TAK KAK B 3TOM CJIy-
yae obasarensHo Tpebyerca eme n KoHueHTpaTop. OMHAKO OHA MpeoCTaB-
JIAeT Uelblit pAll JONONHUTEbHBIX BOSMOMXHOCTEI, CBA3aHHBIX ¢ NpeuMyile-
CTBaMH 3Be3bl. VIMEHHO N03TOMY B Nocae Hee BpeMA MaccHBHas 3Be3a Bee
Doiblle BRITECHAST MCTUHHYIO IIMHY, KOTOPad CYMTAETCH MaJIoNepCrnexTHR-
HOW TOTIOJIOTHERN.

Moz H0 BblAEMUTE TaKHAE IPOMEKY TOUHBII THIT TOMOJOTMM MEX Y aKTHBHOM
¥ MaccKBHOM 38e310i. B 3TOM ciyHae KOHUEHTPATOD HE TOJLKO PETPaHCIMN-
pPYeT mocTynamlye Ha Hero CUreasbl, HO ¥ MPOM3BOAUT YyIIpaBieHue obme-
HOM, OQHAKO caM B oOMeHe He y4aCTBYeT.

Bonbuioe MocTOMHCTBO 3Be3/lbl (KAK aKTMBHOM, TaK M TTACCHMBHOI) COCTOMT B
TOM, HTO BCE TOYKM MOJAKIOYeRuA cobpaHbl B 0JlHOM MecTe. JTO M03BOJAET
JIETKO KOHTPOJMPOBAThL paboTy ceTH, T0KaJlM30BaTh HEMCIIPABHOCTY CETH MY~
TEeM MPOCTOro OTKAIOYEHHA OT UEeHTPa TeX MM MHBIX a00OHEeATOB (YTO HEBO3-
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MOYKHO, HAIIPMMEP, B CIYYae IIMHbI), a TaAKKe OrpaHMYMBaTh HOCTYI NOCTO-
POHHMX JHIL K 3KM3HEHHO BAKHEIM JIJIA COTH TOUKAM NoAKMoyeHns. K kamao-
My nepudepuiiHoMy abOHEHTY B CJiy4ae 38e3/bl MOMKET MOAXOIUTh Kak OIUH
kabenb (Nno KoTopoMy MAeT epefiada B 060MX HApaBIeHMAX), TAK M IBa Ka-
Genid (KaXkabli M3 HUX MepellaeT B OJJHOM HanpaBJeHuHM), pHYeM BTOpas Cu-
TyalHA BeTpeyaeTcH Jalle.

OB1MM HeJOCTATKOM JIJA BCEX TONONOrMIT TMMNA «3Be3/a» ABJIACTCA 3HAYM-
TeabHO GoNbILM, 4eM NpM APYTHMX TOMONOTMAX, pacxon Kabens. Hanpumep,
€CJ1M KOMITBIOTEe Pb! PACTONOXKEHE! B OJHY JHHMIO (Kak Ha puc. 1.1), To npu BEI-
'50p€ TOMNOJIOTMH «3BE30a» HOHQHOBHTCH B HECKOJIbKO pa3 Bonblue K&ﬁEJ’IH. ueM
IIPY TOTIOJIOTHMM «IIMHA», JTO MOXKET CYILEeCTBEHHO NOBJIMAThL HA CTOMMOCTH
BCEJi CeTH B LIEJIOM.

1.2.3. TononoruA «KonbLo»

«KOonbUO» — 3TO TOMOJOrHA, B KOTOPO# KaX< bl KOMIBIOTED COeOMHEH JIMHM~
AMY CBASKH TOJNBKO C ABYMA APYTHMH: OT OJHOTIO OH TOJIBKO nouayuaet undop-
MalMio, a PYTroMy TOILKO nepenaer. Ha ka0t JMHMM CBA3K, KaK I B Cay-
4qae 3Be34bl, paboTaeT TOALKO ONMH NepefaTYMK M OJMH NPUEeMHUK. 3TO
M03BOJIAET OTKA3aTLCH OT NPUMEHEeHU A BHeLIHUX TePMMHATOPOB. BaskHan oco-
BeHHOCTh KO/bLa COCTOMT B TOM, YTO Kaj¢/klil KOMMLITEP PeTPaHCIMpYeT
(BoccTaHaBIMBaeT) NPUXONALLMI K HEMY CHTHAJ, TO €CTh BLICTYTIAET B POJIM
penuTepa, NO3TOMY 3aTyXaHHle CUIHaJa BO BCEM KOJbLle He MMeeT HMKAKOro
3HAYEHMA, BaXKHO TOJbKO 3aTyXaHKue MeX 1y COCeTHMMM KOMITLIOTEPaMM KOJTb-
ua. YeTKO BbIIENEHHOr0 IeHTpa B JJaHHOM CJly4ae HeT, BCE KOMIBITePhl Mo-
ryT ObITh OfMHAKOBEIMM. OIHAKO OBONLHO YACTO B KOJbLE BEIIEIASTCA CIIe-
MAJBHEIIT aD0OHEHT, KOTOPBIH YIIpaBiAeT 00MEeHOM MM KOHTponupyeT ofMeH.
TIoHATHO, YTO HANMYME TAKOTO YIIPaBJIAWLIEro aboHeHTa CHUMKAeT HaIeKHOCTh
CeTH, TAK KaK BBIXOJ €T0 M3 CTPOA CPa3y JKe Napanuayer Bech 0OMeH.

Crporo ropops, KOMIbIOTEPEl B KOJbLE He ABJIAIOTCA NOAHOCTRLIO PABHONpPaB-
HbIMM (B OTJIMYME, HATIPUMED, OT IIMHHOI Tononoruu). OnHM 13 HUX obAza-
TeJbHO [0y 4aT HHpOPMAaLNIO OT KOMILIOTEPA, BeAYLLEro nepenaydy B fat-
HbIH MOMEHT, paHblile, a Ipyrue — mnosxe. ¥iMeHHO Ha 2T0¥ ocobexHHoCTH
TOTOAOTHM M CTPOATCA METOAE! ynpasieHua oOMEHOM TI0 CeTH, CrnelyuaInHo
paccuYMTAaHHBIE Ha «KOJIBLO». B 3THX METOZaX NPpaBo Ha CAEAYIOULYIO Nepena-
4y (MJM, KaK ellle FOBOPAT, HA 3aXBaT CETH) [IEPEXOIHUT HOCHEeZOBATENBHO K
CJeayIoleMy [0 KPYTY KOMIIBIOTEPY.

Tlonkao4uenIte HOBBIX aBOHENTOB B «K0JbLO» 0bBEIMHO coRepienHo Geabones-
HEHHO, X0oT# ¥ TpebyeT o6A3aTenbHoli ocTaHOBKY padoThl Beeli ceTy Ha BpemA
noakmoveHna. Kak i B cayuae TOIOJNOTMH «ITHHA», MAKCHMAaJbloe KoJute-
CTBO A0OHEHTOB B KOJIbLLe MOMKET ObITh NOBOJLHO BEJIMKO (10 THICAYM U Goab-
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we). Konbnesas Tononorua o6uI4HO ABAASTCA CaMOi] YCTONYMBOI K IEperpys-
KaM, oHa obecne4ymBaeT YBEPEHHY) paﬁo'ry ¢ caMBIM¥ BOJIBILIMMIL [IOTOKaMH
nepegaBaemMost 1o ceTy nEdopMalnmK, Tak Kak B Hel, KaK paBuio, HeT KoHMp-
JUKTOB (B OTJIMYME OT LLIMHKI), & TAKE OTCYTCTBYET LIeHTpaIbHbl aGoHeHT (B
OTAMYME OT 3BE3NbI).

Tak kak cUIHaJ B KOJbLE [IPOXOIMT Heped BCe KOMNbIOTEPhI CeTH, BRIX0O U3
CTPOA XoTA OBl OZIHOTO M3 HMX (MJIM K& €ro ceTeBoro o00pyaoBaHNA) HFapyiia-
et paboty Bceit ceTu B uenom. TogHo Tak e moboit 06pbIB MMM KOPOTKOE 3a-
MblkaHMe B 1oGoM 3 Kabedelt Konsa fenaer pabory Beeli ceTH HEBOBMOMK -
Ho#, Koabuo Haubosiee yASBHMO K NOBpPexAeHNMAM Kabend, nosToMy B 3TO
TOMOJOrHH 00BIYHO NPeyCMATPHBAIOT NTPOKAAIKY ABYX (an Donee) napan-
JleNIbHbIX IMHW I CBASHU, OHA M3 KOTOPBIX HAXOXUTCA B pe3epse.

B T0 ke BpeMA KpynHOe NPpeuMYyLLecTBO KOJIbLA COCTOUT B TOM, YTO peTpaHC-
JALMUA CUTHAJOB KaXKAbIM a60HEHTOM NMO3BONIAET CYIIECTBEHHO YREINYUTH
pasmMepsl BCei CeTH B 11eJI0M (MOpoii 10 HECKOJBKHUX HeCATKOB KHJIOMeTPOR).
Konb1o B 9TOM OTHOLIEHMM CYIL{ECTBEHHO MPEBOCXOMMT J0OBIe IPYTHe TOMno-
JIOTHH.

HenmocTaTKOM Kosbua (N0 CPaBHEHMIO CO 3BE310i) MOMKHO CUMTATD TO, YTO K
KayKI0MY KOMIIBIOTEpRY ceTH HeobXoqMMo MoaBecTH Asa kabena.

lnorna TOMONOIMA «KONLLO» BLITIONHAETCA HA OCHOBE ABYX KOJBIEBBIX JM~
HUt CBA3Y, Nepenarwmux HHMOPMaLUIO B MPOTHBONONOMKHBIX HATIPABJIEHH-
ax. lenws nogobHoro peulenna — ysenudenne (B uaease — BIBOE) CKOPOCTH
nepepavu MHtbopmanui. K ToMy ke npu MoBpeskIeHuy ogHoro ua kabeneit
ceTh MoxkeT paboTaTh ¢ Apyrum kabenem (npaBia, npefenrsHas CKOPOCTh
YMEHBILIMTCR ).

1.2.4. [ipyrue Tononorum

Kpome Tpex paccMOTPEeHHBIX OCHOBHEIX, 6a30BLIX TOMOMOrMIt HepeaKo Mpu-
MEHAETCA TaKie ceTeBas TOMONOTHA «IepPeBoy (tree), KOTOPYIO MOMHO pac-
cMaTpHMEBaTh Kak KOMOMHALMIO HecKobKNX 3Bes. Kak 1 B coryuae 3e3et, ne-
peBO MOXET ObITh AKTHBHBIM, MM UCTHHHBIM (pic. 1.6), M maccuBHBIM (puc.
1.7). Tlpu akTHBHOM fepeBe B lieHTpax 00bemHeHuA HeCKOIbKIX IHHHIA CBA-
34 HAXONSTCA LIeHTPaIbHEIE KOMIIBIOTEPHI, & PY NacCHBHOM — KOHUEHTPATO-
phl (xabst).
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Puc. 1.6. Tononoru1a «3KTMBHOE @peso»

L—

Puc. 1.7. Tononorus «naccueHoe aepepon. K — KOHLEHTPATOPbI

anMBHHIOTCﬂ OOBOJIBHO HYaCcTO M KOMGHH’HDOB&H.HBIE TOIOJIOTHH, cpean KOTo-
peix Haubonbllee pacnpocTpaHEeHNe NOMYYMIM 3Be3fHo-IIMEHaA (puc. 1.8) u
3Be3HO-KoJabLeBan (puc. 1.9).

TEg

p=y=y=y=|
L

Puc. 1.8. Npumep 38€30HO-LUMHHOK TONONOM MM

Konuenrtparop

)

B 3Be3nHo-1IMHHOI (star-bus) Tomonaoruy MCNONL3YETCA KOMOMBEALMA LIIHHE]
1 MACCUMBHONM 3Be3Ibl. B sTom CJTy"laE K KOH’LIEH"TpaTopy MNOOKJJKOYal0OTCHA KaK
OTHENLHEIE KOMITBIOTEPb!, TAK ¥ 1IeJIble MIMHHbIE CeTMEHTBI, TO €CThH Ha CAMOM
nene peanmsye*rca CbHGH‘iECKaR TOMNOJOTUA «IITMHA»®, BRIKYAILAA BCe KOM-



24 JloxanbHbI@ CeTU: APXUTEKTYPA, aNrOPMTMEI, NPOEKTUPOBaAHME

NbIOTEPHI CeTH. B NaHHOI TONOIOrMY MOKET MCIIONb30BATLCA M HECKONBKO KOH-
LIEHTPATOPOB, COETHREHHBIX Mexy co60i 1 06pasyomMX Tak Ha3EIBAEMYIO
MarMCTPAdbHYIO, ONIOPHYIO LmHY. K xas oMy M3 KOHLEETPATOPOB [IPK 3TOM
NOAKIIOHAKTCA OTHENbHBIE KOMITBIOTEDEI MJIH LIMHHBIE CETMEHTHI. Takum ob-
Da30M, IOJIL30BATENS MONTY YA eT BOIMOXKHOCTE THOKO KOMOMHMPOBATE IPeuMY -
mjecTea IOWHHAOM M 3Be3IHON TOI'ICIJ’IOI‘Hﬁ, a Tak3e Jerko M3MeHAThL KoJutie-
CTBO KOMIBIOTEPOB, NONKIIOYEHHBIX K CETH,

L.

S
Pt ¥ i

n

B cnyuae 3pesnHo-KoJbLeBoi (star-ring) Tononoruu B Konb1o o6 reAMHAIOT-
€A He caMi{ KOMTBIOTEPEI, a CTIelMalbHbBIe KOHLEHTpaTops! (M306paxennble
Ha puc. 1.9 B BMIe MPAMOYTOJbHUKOB), K KOTOPBIM B CBOIO 0Uepe/Ib MOAKIIOHa -
I0TCA KOMIBIOTEPH] C MOMOIILIO 3Be3/1000pa3HbIX NBOMKBIX NMHUIA cBA3M. B
IeJICTBUTeLHOCTH BCE KOMIbIOTEPBI CeTH BKIIOYAIOTCA B 3aMKHYTOE KOJIBLIO,
TaK KaK BHYTPH KOHII@HTPAaTOPOB BCe JIMHMM CBASH 06pasyloT 3aMKHY ThINR KOH-
TYp (Kak mokasaHo Ha puc. 1.9). JlaHHaA TONOJOrMA NO3BOJAET KOMOMHMPO-
BaTh NNpeuMyllecTBa 3BE3/IHO0I1 ¥ KOJIbLeBoH Tonoorui. Hanpumep, KoHIeH-
TPaTOPE! MO3BOJAKT COBPATH B OJHO MECTO BCe TOUKY NOJKIIOUeHHA Kabeeit
ceTu.

Puc. 1.9, Mpumep 38e34H0-KONLUEBOK TONONOTMK

1.2.5. MHOro3Ha4YHOCTb NOHATUA TONONOrMM

Tonoaorus ceTu OIpenesIAeT He TOJBKO QJHGHWECKCIE pacnonomenne KOMITE-
IOTEPOB, HO, UTO rOPa3/10 BajKHEee, XapaKTep cBA3ell Memay HUMHU, ocoberHoc-
TH PacCnpoCTpaHEHHUA CUTHAJIOB [IC CETH. PIMSHF!U xapax’rep Cﬂﬂﬁeﬁ onpene-
JAeT CTENeHbL 0TKA30YCTOMUYMBOCTH CeTH, TPebyeMyIo CIIOKHOCTE CeTeBoi
almnapaTtypbl, HaHGDJIEE rIOJIXOJIFlLLlHﬁ METO[ YyIIpaBlIeHMA OﬁMEHOM, BOSMOM -
HEIE THIIBL CPej repeiayy (KaHaJoB CBA3N), IOMYCTUMBIN pasMep ceTH (AJu-
Ha JUMHHIT CBA3K M KOJAMYECTBO aﬁOHQHTDB], HF.'O'SXOJIHMCICTB AJNEKTPUHECKOTrD
COTJIACOBAHNA ¥ MHOT O 1pyroe.
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Boaee Toro, (huaMyecKkoe pacnoiosKeHe KOMIIbIOTEPOE, COEANHAEMBIX CETBIO,
Boob11e nosonbuo cnabo BauAeT Ha BrIGOP Tomosormu. Jobbie KOMNBIOTEPBI,
Kak Opl OHM HM OBLIM PacHONOKEeHbl, BCEra MOKHO COBOMHMTDL ¢ [IOMOILILIO
n0bofi 3apanee BeibpaHHoit Tononoruu (puc. 1.10).

B cayuae, KOTa COMH AEMBIE KOMBIOTE PBI PACTION0MKEHBI [10 KOHTYPY KPY-
ra, CHM BIIOJHE MOTYT COENMHATLCAH 3363)10!:1 WM ITMHOM, E{oma KOMOLIOTEDLI
PAacnooKeHsl BOKPYT HEKOEro LI@HTPa, OHM BIIOJIHE MOTY'T COEAMHATBCH MeH -
Ay coboi Ao naK konbloM. HakoHel, Koraa KOMIbIOTepbl PACIOI0MKeHE] B
ONHY JIMEMIO, OHI MOTYT COENWHATBLCA 3BE3HoMH MM KoasuoM. Ipyroe neno,
kKakoBa Gyzer Tpefyemasn A4 3TOro CyMMapHas AJamHa kabexs.

Korza B muTepaType yIOMUHAETCS O TOMOJOIMM CETH, TO MOTYT MOAPa3yMe-
BaTk YETLIPE COBEPLIEHHO Pa3HbIX NOHATHA, OTHOCALIMXCA K PA3/IMIHbIM YPOB-
HAIM CETEBOt aDXUTEKTYPHL

YTy
iy

Puc. 1.10. MpuUMepsl MCNONLIOBAHUA PA3HBIX TONONOT A

m Pduzugeckasn TONONOTHA ('TO eCTh CXeéMa PaCnofOMeHMA KoM~
NBIOTEPOB M NpoknaakM kabeneit). B atoMm cMbiciie, HATIpUMED,
naccHBHaA 3pe3la HHYEM He OTIHYAeTCA OT AKTUBLIOM 3Be3nkl,
TIO9TOMY €€ Hepe/iko Ha3bIBAIOT NPOCTO «3BE3H0M».
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® Jlorm4Yeckas TomoJornd (To eCTh CTPYKTYPa CBA3EH, XapaKTep
pacrnpocTpaHeHuA CUrHAJIOB 10 ceTi). 3To, HaBepHoe, Hauboee
NpaBUIbHOE ONpefieleHie TONOJOTHM.

8 Tonojorus ynpaslieHus obMeHOM (TO €CTh NPHHLMI U MTOCJIE-
JOBAaTENbHOCTD NIEPeayy MpaBa Ha 3aXBaT CeTH MEXKAY OTHeIb-
HBIMM KOMIIbIOTEPaMH).

| HH(bOpM&uHUHHSH TONOJOTrMA {TO eCTh HallpaBJIEHHE NNOTOKOB
uHdopMalMK, epeaaBaeMoi o ceTu).

Hanpumep, cetTs ¢ U3MHECKO ¥ JIOrMYeCKOH TOMOJOTMEN «IIMHA» MOKET B
KayecTBe MeTOoAa ynpaBJeHHsA HMCII0Ab30BATE 3CTa(heTHYIO Nepenavy npasa
3axBaTa ceTH (T0 ecTb ObITh B 3TOM CMbICJE KCJIbLIOM) 1 OAHOBPEMEHHO Nepe-
JAaBaTh BCIO MHGOPMAaLHIO YePe3 0/1H BhlAeNeHRbI KoMObioTep (BhITh B 3TOM
cMbice 38e30it). CeThb ¢ Toru4ecKoif TONOJIOTHEN «IIIMHA» MOXKET UMeThb (hu-
3MYeCcKYl0 TONOJOTHIO «3Be3fia» (maccHBHAA) MAM «IepeBo» (MacCHUBHOE).

CeTb ¢ moboli gu3it4ecKoif TONoNoruest, JornyecKkoi ToNnoJorue, Tonojaoru-
el yrnpaBJjesus 00MEHOM MOKeT CHYMTATBLCHA 3Be3J0i B cMblce HdOpMaliu-
OHHOM TONOJIOTHMM, €CJIM OHA T0CTPOeHa Ha OCHOBE OJIHOT0-e IMHCTBEHHOTO cep-
Bepa U HeCKOAbKHMX KJAMEHTOB, 0BIIa10IMXCA TOMBKO C 3TUM cepBepoM. B sToM
cayyae cripaBelaMBhbl BCe PACCYKASHMA 0 HU3KOH 0TKA30YCTONYMBOCTH CETH
K HemnoJajgkam IerTpa (B JaHHOM cayuae — cepsepa). Touno Tak ke mwbas
ceThs MoskeT OBITh Ha3BaHa LWMHOMK B MH(OPMaUMOHHOM CMBICTIE, eCJIM OHA [0~
CTPOEHa U3 KOMIILIOTEPOB, ABJIAIOLIINXCA ONHORPEMEHHO KaK CepBepamu, Tak
u kanenTaMu. Kak 1 B cnyyae moGoii Apyroir tinust, Takas cets 6yner Mano
YYBCTBHTEIBHA K OTKa3aM OTJelIbHBIX KOMNbIOTEPOR.

3akanunBan 0630p ocobeHHOCTEI TOMONOIMUI JIOKaIbHBIX CeTel, HeobxXoanmMo
OTMEeTHTDh, 4TO TONOJIOTMA BCe-TaKM He ABJAEeTCA OCHOBHBIM (baKTCIp(}M IIpK
Beibope Tina ceti. ['opa3no BaskHee, HANPUMeEpP, YPOBeHb CTaHAAPTU3ALMM
ceTH, CKOpocTh obMeHa, KondyecTBo aboHeHTOB, CTOMMOCTEL 000OpyNOBAHUA,
BeibpaHHOe nporpamMmuoe obecrieverne. Ho, ¢ Apyroif CTOPOHE!, HEKOTOPbIE
CeTH MO3IBOAAKT UCNOJNBI0BATE Pa3HbIe TONOJOIMHM Ha pa3HbIX Y POBHAX. aJror
BHIOOP y7KE LEMMKOM JOMUTCA Ha TIONL30BATEN A, KOTOPLIN JOJMEH YyYUThI-
BaATh BCE NepevYHCc/eHHbIE B JAaHHOM pa3fene cooﬁpamennn.
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CPE[Lbl NMEPEJAYMU
UHOOPMALIUMU

Cpegnoi nepenaun nudopmMauyy Ha3kIBAKOTCA TE NHHMK CBA3Y (MM KaHaJb!
CBASM), IO KOTOPBIM NMpou3BoanTea obMeH nHpopMaleli MeX Iy KOMIbIOTe-
pamu. B nogaenaioiieM DONLIIMHCTEE KOMIIBIOTEPERIX ceTelt (ocobenHo Jo-
KaJbHhIX) MCTIONMb3YIOTCA IIPOBOJHBIE MM KabenbHble KaHaJbl CBA3M, XOTA
CyLIecTBYIOT i BecnpoBOSHbBIE CETH.

Undopmaliua B 10KaIbHKIX CETAX Yallle BCETOo Nlepe/iaeTes B II0C1e10BaTeTh-
HOM KoJie, TO ecTh ouT 3a 6urom. [IoORATHO, YTO Takad mepegaya MeIJIeHHee I
cJI0McHee, YeM IIPH MCIOJb30BaHii NapaiiensHoro koga. OnHako Hano y4m-
TBIBATBH TO, 9TO NpH Hosiee BbicTPOM NapaniensHoi nepeate YBeIniuBaeTCH
KOJMYECcTBO COeNMHNTENbHBIX Kabeselt B uMcIo pas, paBHOE KONMYEeCTBY pas-
PANOB napa/iiebHOro Koza (Hanpumep, B 8 pas npi 8-paspaAnuoM Koge). 3To
COBCEM HE MEJO04Yb, KAK MOXKeT NMOKa3aThCA Ha nepsblit Baraan I1pu sHawum-
TeNBHBIX PACCTOAHMAX Mex Ay aboHeHTaMM ceTH cToMMOCTh Kabens moxer
GBITH BNOJAHE CPABHKMA CO CTOHMOCTHIO KOMIBLIOTEPOB M 1aXe NPEeBOCKOANTE
ee. K Tomy e mponoxuTe oguH Kabeas (pexe nBa pa3HOHANPaBAEHHBIX) ro-
paszo npoue, vem 8, 16 mu 32. 3HauMTeNbHO feluese 000iiIeTca TaKkKe no-
MCK [OBPEMACHMI U peMoHT kabeds.

Ho ato ewte He Bee. [Tepeyaua Ha Gonblune paccTOAHMA NMPH J0BOM THme Ka-
Gesin TpebyeT cnoxHOM NepeyarLiell 1 MPHEMHON alllapaTypbl: AJA 3TOro
Hamo (hopMMPOBATE MOLUHLI! CMTHAJ HA NEpealnuieM KOHIE W JeTeKTHPO-
BaThb cJabblil CUrHAN HA NpreMHoM Korue. [Ipu nocseosaTenstoit nepegayue
Ans aToro TpedyeTca BCero 0guH nepeaaTIauK M ofuH NpueMHMK. IIpu napan-
JIeJIbHOj JKe Mepeqaye KOJMYecTBOo NepejaTaHKOE M TPHeMHHKOB BO3pacTaeT
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TIPOTNIOPIMOHAJBHO DASPATHOCTH MCIIONB3YEMOro rapalaelbHOT0 Koga. IloaTo-
My Hake npyu pa3paboTke ceTH HE3HAUMTENbHOM ANMHBI (MOpAAKA AECATKA
METPOB) Hallle BCero Bce paBHO BhIOKMPaIOT NocjienoBaTeNbHYI0 Iepeaayy.

K Tomy e npu napajsiebHoli nepenaye Ype3BbIYaiiio BaKHO, YTODB! AJMHB!
oTaenbHbIX Kabeseit 61y TOYHO paBHBI APYT APYTY, MHAYE B Pe3YJILTATE MTPO-
XOMKAeHUA 110 KabenAM pasHoi JIHMERI MEXKLY CHTHANIAMM Ha MPUEMHOM KOH-
ue ofipa3yercs BpEMEHHO CABUT, KOTOPBII MOxceT npuBecTu K cboam B pabo-
Te MJIY JIae K [0JHoi HepabGoTocnocobrocTH ceT. Hanpumep, npu cKOPOCTH
nepenauu 100 M6ut/c n ganrensuoctu 6ura 10 He 3TOT BpeMeHHOJ CABMUT He
AoniceH npespliiiaTk 5—10 He. Takyio BeaAMuMHY cABMIra AaeT DA3HULA B ILTH-
Hax kabeJseit B 1—2 merpa. IIpu naune kabena 1000 meTpoB 310 cocTaBasAeT
0,1-0,2%.

IIpaBna, B HEKOTOPAIX BHICOKOCKOPOCTHBIX JIOKAJbHBIX CETAX BCE-TAKM MC-
MONBL3YIOT Napasielsiyio llepegauy no 2-4 kabesnsam, 4TO MO3BOAAET [IPU 3a-
JAHHOM CKOPOCTH NMepelady NpuMeHATs Bonee gewiepklie kabenu ¢ MeHbsLIel
[10J710COH MPONyCKaHMA, HO NoOyCcTHMaA NauHakabeneil npy 5ToM He IpeBLI-
waeTt coTHi MeTpoB. [IpuMepoM MoxeT cayxuTh cermenT 100BASE-T4 cetu
Fast Ethernet.

TIpOMBIIIEHHOCTBIO BBITYCKAETCA OTPOMHOE KOJIMUECTBO THIOB Kabeelt, Ha-
npumep, kpynneitinaa kabensran coupma Belden npegnaraer 6onee 2000 nx
HaMMeHoBaHMA. Bee BBIIIYCKaeMbIe kabeny MOIKHO pa3nenuTs Ha TPpH bone-
LK€ TPY b

B xabesu Ha OCHOBE BMThIX nap nposomor (twisted pair), koTo-
phle nenaTcA Ha SKpanupoBanHkie (shielded twisted pair, STP)
1 Heskpanuposauusie (unshielded twisted pair, UTP);

® xoaxcuanbHele kabean (coaxial cable);
B onToBoJIOKOHHBIE Kabenn (fiber optic).

HKaxaptit Tun kabein MMeeT CBOM NPEMMYLIECTBA U HEOCTATKH, TAK YTO IIpH
BrIGope THNa Kabena Halo YUYMTHIBATE KAK 0COGEHHOCTH pelaemMoli 3a1a4n, TaKk
1 0c0BeHHOCTH KOHKPETHOI CeTH, B TOM YMCIIE M MCTIONb3YEeMYI0 TOHoNor0. B
HacTofAllee BpeMs feiicTByeT cTaHAapT Ha kabemu EIA /TIA 568 {Commercial
Building Telecommunications Cabling Standard), npuuarsii B 1995 rogy u
3aMEeHMBIUIE Bee feficTBOBaBIIMe paHee (DMPMEHHbIE CTAHJAPTSL

2.1. Ka6enu Ha ocHOBe BUTbLIX nap

BuTtere na PBl NPOBOOOB HCHOOJB3VIOTCA B CAMBIX JEIIEBEIX M Ha CRTONHAIIHWI
HeHb, no:xa.rlyﬁ, CAMBIX ITONMYJAPHBIX Kabeaax. KaGenb Ha OCHOBE BUTHIX nap
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npepcTapaseT coboii HECKONBKO MAP CKPYYEeHHBIX U30JMPOBAHHBIX MEIHBLIX
MPOBOMOE B eAMHOM OMSJIEKTPUYeCcKoi (IIacTuroeoi) obonouke. OH FOBOIb-
HO rubKMit M yHoBHBIN ANA MPOKIAAKH.

O6519HO B Kabens BXOAUT ABE BUTHIE napsl (puc. 2.1) Uy 4eThipe BMThie Maphl.

HeaxkpaHKWpOBaHHABIE BUTEIE MTADEI XapaKTepu3yloTcA cnabolt saliMieHHoc-
ThIO OT BHELIHMX 3JEKTPOMarHUTHBIX MTOMeX, a Takxe cnaboit 3amuuieHHOC-
T OT MIOACAYIUMBAHHMA C LEJbID, HATIPHMMED, NPOMBINIJIEHHOTD LUMTHOHAMKA,
IlepexBaT nepenaBaeMoi MHGMOPMALIKMK BO3MOKEH KaK C [IOMOIbIO KORTAKT-
HOr0 MeTofa (MoCpeACTROM NBYX UTOJOYEK, BOTKHYTHIX B KabeJsb), Tak 1 ¢ no-
MOILbIC HECKOHTAKTHOTrO MEeToNa, CBOAALIErocA K palMoNnepexsaTy uaiydae-
MEIX Kabesem 3NeKTPOMaraMTHBIX nomnen. ,II.TIH YCTPaHEHHMA 3TUX HELOCTATKOB

NpUMEHACTCA 3KPAHUPOBAHME.

B cryqae axkpaHupoBaHHOI BuTol napel STP kaskaaA 13 BUTLIX ap nMoMela-
ETCA B METAJNIMYECKYIO ONJIeTKY-3KDaH IJIA YMeHbIIeHHA n3ny4eHnii kabe-
T, 3aI0UTH] OT BHELIHMX 3TEKTPOMATHHTHBIX NTOMEX ¥ CHMMKEeHUA B3aMHOTO
BJIMSHMA TIAp TIPOBOJIOB APYT Ha Apyra (crosstalk — nepexpecTHbIe HaBOIKH).
EcrecTBeHHO, BKpaHMPOBaHHAA BUTaA Napa ropasno Aopose, YeM HeaK PaHM -
poBaHHa#A, a IPH €e UCIOTb30BaHM HE0DXOAMMO MPUMEHATE U CllelMaIbHble
9KpaHUPOBAHHBIE PA3bEMBI, IO3TOMY BCTPEYaeTCHA OHA SHAUMTENRHO pexe,
4eM HedKpaHMpOBaHHAA BHTaA napa.

Puc. 2.1. Kabenb ¢ BUTbIMKA NapamMi

OcHOBHBIE HOCTOMHCTBA HE3KPAHWPOBAHHBIX BUTHIX Nap — NPOCTOTA MOHTa-
#a pas’beMOB Ha KOHLaX kKabeJa, a Takike [IPOCTOTa PEMOHTA MOOLIX NOBPEkK-
JeHWii TIo cCpaBHEHMIO ¢ IpYyTumMy TuTiaMK Kabena. Bee octanbabie xapakTepy-
CTHKM ¥ HUX XYIKe, 4eMm ¥ npyrix kabenedi. Hanpumep, npu 3alaHHOM CKOPOCTH
nepefauy 3aTyXxaHUe CHrHaja (YMeHBIIeHWe ero YPORHSA 110 Mepe IpoXoKIe-
HuA no kabemo) y HuX Conblle, 4eM ¥ KoaKkcHalbHBIX Kabesedl. Ecau yuecTs
elle HM3KYI0 MOMeX03aIMIIEeHHOCTh, TO CTAHOBUTCH NMOHATHBIM, IO4MEMY JIH-
HUM CBA3M HA CCHOBE BUTHIX Map, KaK [PaBuIo, IOBOJILHO KOPOTKHe (06BIYHO B
npegenax 100 merpos). B nacToAnee spemMa BUTaA l1apa MCIOIL3YeTCH A4
nepengauyn uugopMaluy Ha ckopoctax g0 100 Méur/c u BegyTca pabors no
noBkIIeHnio ckopoety nepenayn go 1000 Méur/c.

Cornacao crangapty EIA/TIA 568, cywecTeyior 04T KaTeropiit kadeneii
Ha OCHORE HeIKpaHUpoBaHHOM BuTON napset (UTP):
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Kabens kateropuu 1 — 370 00b14HEN TenedorHRIN Kabesb (Tapbl
[IPOBO/IOB He BUThIE), 110 KOTOPOMY MOXKHO NMepefiaBaTh TOMLKO
peun, HO He faHHble. Janueiil TN kKabena umeer Gonbinoil pas-
6poc napaMeTpoB (BOJTHOBOTO COMIPOTHEIIEHNM S, TTOJOCHI ITPOITYC~
KaHK4, NepekpecTHLIX HaBOJOK).

Kabenb kaTeropuu 2 — 370 kabenb 13 BUTHIX Nap 444 nepegasdn
JaHHBLIX B nonioce 9acToT Ko 1 MI'u, Kabens He TecTHpyeTcs Ha
YpOBeHb NEPEKPECTHBIX HABOJAOK. B HacToAlllee BpeMA OH MC-
noas3yercs oueHb peako. Crangapr EIA /TIA 568 ne paznuua-
et kabenu kareropmit 1 1 2.

Kabeur kaTeropuu 3 — o1o kabess 4717 nepesayy JaHHBIX B 10-
noce yacto go 16 MTu, cocTosimii 13 BUTEIX Nap ¢ AEBATLIO
BUTKAaMM IIPOBOJIOB Ha MeTp aanHbL Kabenb TecTnpyerca Ha Bee
napaMeTpbl M MMeeT BOJIHOBOe conpoThBaeHue 100 Om. Sto ca-
MBI} TpOCTOi TMN Kabeseil, peKOMEHAOBa HABIN CTAHARPTOM I
JoKaJbHBIX ceTeit. Celfqac oH uMeeT HauboJbIlee pacripocTpa-
HeHMe.

Kabens kaTeropun 4 — 310 kabens, nepenalonuii JaHHbIE B 110~
noce wactoT Ao 20 MT'n. Menonb3yerca peiko, TaK KaK He CJIMII-
KOM 3aMeTHO oT/iM4aercs or kateropuyu 3. CTangapToM pexo-
MEeHJAYyeTCA BMECTOD rabenn KaTeropmMm 3 nepexoiuTk Cpa3y Ha
Kabens kaTeropuu 5. Kabenb kaTeropuu 4 TecTupyercs Ha Bece
napaMeTphl M MMeeT BoJHOBoe conpoTueaenue 100 Om. Kabens
6e11 paspaboran a8 paboTel B ceTax no crannapry IEEE 802.5.

Kabenn kaTeropun 5 — camelii coBepLueHHbI kabesab B HACTOA-
1[ee BpeMA, PACCYMTAHHEIN Ha Nepesatly TaHHLIX B MoJioce ya-
cror g0 100 MT'u. CoctoMT M3 BUTHIX [1ap, MMEIOLLKMX HE MeHee
27 BUTKOB Ha MeTp AJuHbI (8 BuTKOB Ha (pyT). Kabens TecTpy-
eTCHA Ha BCE MapaMeTpkl M MMEET BOJIHOBOE conpoTueienne 100
Om. PekoMeHIyeTcA NPHMEHATL €ro B COBPEMEHHBIX BLICOKO-
ckopocTHbIX ceTax Tina Fast Ethernet u TPFDDI. Kabens ka-
Teropun 5 npumepso Ha 30-50% nopose, yem kabenb kaTero-
puu 3.

Kabeab xaTeropuu 6 — nepcnexTuBHbIN THN Kabena aaa nepe-
JauM JaHHLIX B ronoce yactoT go 200 MT'a.

Kabeab kareropuu 7 — nepcrnexTUBHLIN THI Kabela ana nepe-
Jaduy JaHHBIX B nojxoce wactor xo 600 MTI'n.
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Cornacuo cranzapty EIA/TIA 568, nonHoe BONHOBOE CONPOTHRIEHKE Hauboniee
coBepLIeHHbIX Kabenelt kareropuit 3, 4 u 5 nomxao cocraBaatk 100 Om = 15%
B YaCTOTHOM AManasoHe oT 4yacToThl 1 My mo makcuMansHoit yacToTel Kabe-
aa. Kak BuguM, Tpebopanis He 04€HE M ECTKHE BeJIMHIHA BOJIHOBOTO COMpPO-
TUBJEHUA MOMET HAXOAWThCA B JuanasoHe ot 85 go 115 Om. 3oeck #e oTMme-
THM, YTO BOJIHOBOE CONPOTHBICHME DKPaHMPOBaKHHOM BUTO napsl STP nonskHo
OBITE TIO cTAHAAPTY paBHo 150 OMm = 15%. Jna cornacoBanus MMnesancoB Ka-
Bena u oﬁopynonarmﬂ B Cay4ae MX HECOBIIAZMCHMA NPHMEHAOT corlacyolime
TpaHcdopmaTopsl (Balun). BeTpewaerca Takike skpaHMpoBaHHAA BUTaA napa
¢ BOJIHOBBIM conpoTHBiaeHnem 100 OMm, HO {OBOJLHO peaKo.

Bropo# BascHeNIIMI NapaMeTp, 3aaBaeMblii CTaHAaPTOM, — 9T0 MAKCHMAaJb-
HOe 3aTyXaHMe CMTHaJa, MepefaBaeMoro no Kkabeslo, Ha pas3HBIX yacToTax. B
Tabauue 2.1 NpMBeneHsl NpeaebHbIe 3HAYEHUA BEJIMYMHE] 3aTYXaHUA ANA
kabeneit xateropuit 3, 4 u 5 aaa paccroanua 1000 dyros (305 meTpos) ripn
HOPMAaJIbHOM TeMriepaType okpyKatomeii cpenst 20°C.

Tabn. 2.1. MakcumansHoe 3aTyxaHue 8 kabenax

Yacrora, My MakcnmanbHoe 3atyxanme, ab
Karveropus 3 Kareropua 4 Kareropus 5
0,064 28 2,3 2,2
0,256 4,0 ¢ 34 3.2
0,512 3,6 46 4,5
0,772 6.8 5,7 3.5
1,0 7,8 6.5 6,3
4,0 17 13 13
8.0 26 19 18
10,0 30 22 20
16,0 40 27 25
20,0 = 31 28
25,0 = = 32
31,25 = e 36
62,5 - = 52
100 = = 67
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W3 Tabamus! BMIHO, 9TO BENMYMHEI 3ATYXaHHA Ha YACTOTaX, BAM3KUX K npe-
LeJBHBIM, I8 BeeX Kabeneit oyens 3HAYMTENLHE], TO €CTE Jas<e HA HeboNh-
IIMX PACCTOAHUAX CUTHAM 0cNabAeTCA B JECATKY M COTHH pas3, 9To PeabAB-
JIAET BBICOKME 'rpeﬁcmalmn K ITpMeMHEMKaM CurdaJja.

Ente opun cneumdsgeckuit napamMeTp, onpenenseMslil CTAHAaPTOM — 3TO Be-
JMYMHA TaK Ha3bIBaeMOoi IepeKpecTHoi HaBoaKyu Ha GmukHeM KoHLe (NEXT —
Near End Crosstalk). OH xapakTepu3yeT BAMAHKE PasHbIX NPOBOLOB B Kabe-
Jie Apyr Ha apyra. B rabnuite 2.2 npencraBiensl 3HAYEHUA JOMYCTUMON nepe-
KpecTHO! HaBongkn Ha Gmuxaem KoHue nas kabenedt xateropuit 3, 4 U 5 Ha
pas3nuYHKIX YacToTax curuana, EcrecTBeHHo, Gonee KagecTeeHHmle Kabennu
obecneurBaloT MEHBUIYIO BEUYHHY IIepeKpecTHON HaBOIKH.

Tabn. 2.2, lonycTumble ypOBHM NepekpecTHbIX HABOAOK

Yacrora, MIny MepexpecTHas Hasoaka Ha BAvKHeM KoHUe, Ab

Karteropwa 3 Kareropua 4 Kareropua 5
0,150 -54 -68 -74
0,772 -43 -58 -64
1,0 -41 -56 -62
4.0 -32 -47 -53
8,0 -28 -42 -48
10,0 -26 -41 -47
16,0 -23 -38 -44
20,0 = -36 -42
25,0 = = -41
31,25 = = -40
62,5 - = -35
100,0 - - -32

CrangapronpenenfeT TaKde MaKCHMAJIBHO TOMYCTHMYIO Bennunuy paboyes
eMKOCTH Kajs<oif M3 BUThIX nap Kabenedt kateropuu 4 u 5. Ona gomkea co-
cTaBnATE He BoJsee 17 HP Ha 305 merpos (1000 chyToe) npy wacToTe curHana 1
kl'y n TeMneparype oxpysaoielt cpegst 20°C.

Jna npucoeasMHeHA BUTEIX TTap MCNOMb3YIOTCA pa3beMbl (KORHEKTOPSI) THIIA
RJ-45, noxoue Ha BCEM HBBECTHBIE PA3BEMBI, HCIONL3YEMBIE B TeqedioHax
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(RJ-11), Ho Heckoabko BobluKe TI0 pa3Mepy (MO3TOMY OHM HE BXOJAT B TeJe-
¢pounyo poserky). Pazbembl RJ-45 nmeroT BoceMb KOHTAKTOB BMECTO YeThi-
pex B cayuyae RJ-11. IIpucoeAMHAIOTCA pasbeMbl K Kabeso ¢ NoMolbio cre-
upaNbHbix 0BKUMHBIX MHCTPYMEHTOB. [Ipyu 3TOM 30/0UeHBle UIONBYATHIE
KOHTAKThI pa3beMa NMPpOKaNbIBa0T M30NMALMIO KA IOTO [IPOBOA, BXOOAT MEex -
Iy €T0KIIaMN i 00eCTIeYNBAIOT HalesRHOe M KayecTBeHHoe coentenne. Hajo
YUHUTBIBaTE, UTO NIPH YCTaHOBKE Pa3'beMOB CTAHIAapTOM AOTTYCKAETCA pacnje-
TeHMe BUTOI napel Kabens HA AnuHY He Donee oHOTO caHTHMeTpa.

Yamie BCETO BUTLIE MTaPhl HCIONL3YIOTCA /LA Nepefayy JaHHbIX B 0JHOM Ha-
NpaBJIeHUH, TO €CTh B TOMOJOIMAX THUIIA «3BE3a» MIN «K0abllo». Tononorua
«uIMHa» 06BIYHO OPUEHTHPYETCH Ha KOAKCHALHBIN Kabens. [IooToMy BHEIIHME
TEPMUHATOPD!, COTACYIOLIME HENOAKIIOYeHHbIe KOHIB! Kalela, JIA BUThIX
nap NpaKTHIecKH HMKOTAA HE IPMMEeHAIOTCA.

Kabenyu BpINyCKalOTCR ¢ ABYMA THNAMM BHELIHNX obonouek:

® xabesnb B noauBuHUAXN0puAHONM (IIBX, PVC)oGonouke neueg-
Je y peHasHayen gua pabore kabensa B cpaBHUTENIBHO KOM-
OPTHBIX YCAOBHAX DKCILTYAaTaLMMU,

B kabens B TedoHoBOM 060JI0MKe OpoNKe W NpeaHaGHAYeH AR
Gonee #ecTKUX YCNOBMIT OKCITIIyaTaLMIL

KabBens B IIBX-obonouke naspiBaeTcA emie non-plenum, a kabens 8 Tedro-
HOBO# obosiouke — plenum. Tepmun plenum ofozravaer 3eck He cobpanue
pPYKOBOZACTBA KAKO/-TO MapTHM, & [IPOCTPAHCTED MO/ (basbIUNOAOM M HAJ oI~
BECHBIM MOTOJIKOM, IJie oueHb y 10010 pasmellaTs kaden ceti. JLna npoknan-
KM B 9THX CKPBITBIX OT I'7la3 NPOCTPaHCTBaX Kak pas yiaobnee kabelb B Ted-
J10HOBOI 000J0ouKe, KOTOPLIN, B YACTHOCTH, POPHT TOPA3N0 XYIKE, YeM
[IBX-xabenb, 1 He BbLUENACT MPH OPEHHH TAK MHOTO AJOBHTHIX Ta30B.

Eme o BaXKHBN Napamerp moboro kabenn, KOTOPLI XECTKO He Onpene-
JNAETCA CTaHIaPTOM, HO MOJKEeT CYIIECTBEHHO NMOBAMATE HA paboTocnocobHoeTs
CETH, — BTO CKOPOCTh PACIPOCTPAHEN A CHTHAMA B KaDeJse, TO eCTh 3allePKa
pacrnpocTpaHeHHs curdana B kadese B pacdeTe Ha eXMHMLY JJAMHEL

MponzeognTenn kabeneit HHOra YKa3bIBAIOT BEAMUIMHY 3aJepPiKKEN Ha METP
JUIMHBL, @ MHOTHA — CKOPOCTh PACNPOCTPAHEHMA CHTHAJA OTHOCUTEABLHO CKO-
pocti cBeta {uan NVP = Nominal Velocity of Propagation, kak ee yacTo Ha-
BBIBAKOT B IOKYMeHTauuy). CBAZANEL 971 Ape BesHYIILl TPOCToi dhopMyaoi:

t,=1/(3 - 10"+ NVP),

rae t, — BeaMYMHa BafeprKN Ha METp ANMHEb kabena B nanocexyHaax. Ha-
npunep, ecan NVP=0,65 (65% or ckopocT ceera), To 3agepikia t byaer pasua

2 — Jlokanvueie cern
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5,13 ne/m. TunuuHas BeNMUNHA 3aJepsKKK BONBIINHCTEA COBPEMEHHBIX Ka-
OeJieii cocTaBAALCT OKOMO 5 He /M.

Tabn. 2.3, BpemeHHbie XapakTepucTUky HEKOTOPbIX kabenei

dupma Mapka Karteropua | Obonoudka NVP 3apepxKa
AT&T 1010 3 non-plenum 0,67 4,98
AT&T 1041 4 non-plenum 0,70 4,76
AT&T 1061 5 non-plenum 0,70 4,76
AT&T 2010 3 plenum 0,70 476
AT&T 2041 4 plenum 0,75 4,44
AT&T 2061 5 plenum 0,75 4,44
Belden 1229A 3 non-plenum 0,69 4,83
Belden 14535A 4 non-plenum 0,72 4,63
Belden 1583A 5 non-plenum 0,72 4 63
Belden 1245A2 | 3 . plenum 0,69 4,83
Belden 1457A 4 plenum 0,73 4,44
Belden 1585A 5 plenum 0,75 4,44

B rabauue 2.3 npusenensl Bennaunasl NVP u sanep:exk Ha MeTp IJanHbL (B
HaHOCEKYH/aX) /171 HEKOTOPBIX THITOB Kabe/n By X caMbIX M3BecTHhIX hupM-
nponaeoaureneit AT&T u Belden.

CTOMT TaK)Ke OTMETHTD, MTO Kamablil M3 NpoBoAOB, BXOOALIMX B rkabens Ha
OCHOBE BUTBIX 1ap, KaK IPAaBUJI0, MMEET CBOJ LIBET MBOJIALMM, YTO CYIECTBEH-
HO yIpOLaeT MOHTAA pa3beMos, 0co0eHHO B TOM caydae, Korjna KOHUBI Kabe-
JIfl HAXOOATCA B pa3HbIX KOMHaTax, M KOHTPOJL ¢ NMOMOIILIO npﬂﬁOpOB 34T~
pyJHEH,

IMpumepom kabens ¢ 3KPaHMPOBAHHBIMM BHTHLIMM MapaMi MOKET CIHYKUTh
kabens STP IBM tuna 1, Kotophlit BKIOYaeT B cebA [1Be OKpaRNpoBaHHble
BuThble napel AWG tuna 22. BosHoBoe cONpoTHBIIEHME KA K0 Taphl COCTaB~
aaet 150 Om. [lna ororo Kabens mpUMeIAIOTCH ClIelMaTbHbIE PASBEMbL, OTIU-
HaloUMecds 0T pa3beMoB [NA He3IKPAaHUPOBAHUON BUTOM mapel (HampH-~
mep. DBY). HmeroTca 1 agpaHupoBaHHbIE Bepeun pasdbeMa RJ-45.
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2.2. KoakcuanbHbie Kaébenu

KoakcuanbHenii kabens npepcrasaseT coboit aekTpudeckuit Kabeis, cocTo-
AWM M3 LEHTPAJBHOTO NPOBOJA ¥ METAJNIMYECKO ONJeTKH, pasAe/eHHbIX
MEXKAY coboit CNoeM OUINeKTPUKA (BRYTPeHHe! H30NALMM) 1 NOME1eHHbIX B
oburyio BHewH0w obomouky (pnc. 2.2). )

KoakcuanbHbiii kabeas 0 HeJaBHero BpeMeny OnL1 pacnpocTpaded Hanbo-
Jlee WHPOKO, YTO CBA3AHO C €TI0 BbICOKOI TOMeX03aLl{MIeHHOC T (Bnarogapa
MeTaJNaM4ecKoll onnerke), a Takxie Gonee BHICOKMMH, YeM B C/Iy4ae BUTO
napsl, ZONYCTUMBIMH CKOPOCTAMM Iepejaun faHHbIX (1o 500 Mour/c) 1 6oas-
LUIMMY JOTLYCTHMBIMM PAcCTOAHMAMY MepenauM (A0 kuiomerpa u Boiue). K
HEMY TpyAHee MeXaHHYeCKH MOAKIIUYMTECA N/18 HeCaHKIIMOHMPOBAHHOTO IIPO-
CAYLWIMBAHUA CETH, OH TAK¥Ke JaeT 3aMeTHO MEeHBIIE DIeKTPOMATHNTHBIX
u3nyuennii posHe. OIHAKO MOHTAX M PEMOHT KOaKcHaJbHOr0 Kabena cyule-
CTBEHHO CJI0KHEE, I€M BHTOM Naphl, & CTOMMOCTE €T0 Bhillle (OH 0poXKe npH-
mepro B 1,5—3 pasa no cpaeHenuio ¢ kabesnem Ha ocHoBe BUTHIX nap). Caomx-
Hee |1 yCTAHOBKA pa3beMoOB Ha KoHuax kabensa. IloaTomy ero ceituac
MPUMEHAIOT Pere, 4eM BUTYIO Napy.

Brewnan obonovuxa

MeTannau4eckan onneTka

BHYTpPEHHARA M30NALMA .
Mepauenit nposog

Puc. 2.2. KoaxcuanbHei kabens

OcHoBHOE IPUMEHEHME KoaKeHaJIbHbI Kabenb HAXOAUT B CETAX € TONOJOTH-
elt Tuna «mMHA». [Ipy 2ToM Ha KOHUax Kabens obAzaTENIBHO DOJMHE YCTa-
HABJIMBATHCA TEPMHHATOPHI JIA NPEAOTEPALeHHA BHYTPEHHUX OTPasKeHMil
CUrHANA, MTPHYEM OIHH (M TONLKO 0fuHE!) H3 TEPMUHATOPOR HONXKeR ObITh 3a-
semuel. Bes 3a3eMIeHMA MeTANIHYECKAA OMIJIETKA He 3allHIAeT CeTh OT BHe-
LIHHMX BJIEKTPOMATHATHBIX [IOMEX I He CHUYKAeT M3y IeHne TepeiaBaeMoii mo
ceru uudpopMalMyt BO BHEIHIOW cpeay. Ho npi 3a3eMIeHHH OIJIETKH B ABYX
vy foJtee TOMKAX M3 CTPOA MOMKET BbLITH He TONBKO CeTeBoe 0bopyaoBaHnue,
HO ¥ KOMIBIOTEPbI, NOAKIOYEHHBIe K ceTH (nogpobHee 0o 9ToM — B crenMalib-
HOM pasjese aToit rnassl). TepmuHaTOpPh] JoM2KIE ObITH 06A3ATENBHO COrMa~
coBaHbl ¢ Kabenem, TO CTh HX CONPOTHBIEHNE I0JHKHO OBITh PABHC BOJTHOBO-

2
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My conporuBiaenui) kabensa. Hanpumep, ecan ucnonsayerca 50-oMHBIN Ka-
Oenb, 1718 HEro NOAXOAAT TONLKO 50-0MHBIE TEPMHUHATOPDL

Pewxe KOaKcHallbHBIE Kaﬁe.ﬂl{ NPpUMEHAIOTCA B CETAX C TOMIOJIOruen «3Besnar» M
«naccuBHasA 3e3fa» (Hanpumep, B ceTu Arcnet). B aTom cayyae npoBiema
COrjacoBaHMA CYLIECTBEHHO YNIPOUIAeTCA, TaK KaK BHEIIHMX TepMUHAaTOPOB
Ha cBoDOJHBIX KOHIAX He TpebyeTca.

BoaxoBoe conpoTneieHte kabena yKasbiBaeTcA B CONPOBOAMTENBHON JOKY -
MeHTallluH, ‘-Iame BCETD B JIOKANbLHBIX CETAX NPMMEHHAIOTCA 50 ~OMHBIE {ﬁanpn-—
mep, RG-58, RG-11) u 93-omusie kabenn (Hanpumep, RG-62). 75-omHuble Ka-
GEJ[H, pacnpoCcTpaHEeHHbBIE B TEeJEBU3UOHHOM TeXHUKe, B IOKANBHBIX CETAX He
ucnonsaylores. Boobie, Mapok KoakcMalbHOro Kabesa 3HaUMTEeNbHO MEeHb-
e, yem kabexnefi Ha OcHOBe BHTHIX nap. OH He cuuTaeTcs ocofo nepcnekTUs-
ubiM. He carywaiino B ceti Fast Ethernet ne npenycmoTpeso npuMeHenne Ko-
aKcuanbumx kabeneif, OHaKO BO MHOMMX Ccayd4aAx KlacCHYecKad DIMHHAA
TONONOTHA (2 HE NaccHUBHaA 3Be3/1a) ouens yaobua. Kak yaxe oTMeyanocs, OHa
HE Tp(‘_’ﬁ}’GT npuMeHeHHA JOMONTHUTEIbHBIX yc'rpoﬁm'a — KOHUEHTPaTOpOE.

CyuiecTByeT ABa OCHOBHEIX THIIA KOAKCHANLHOrO kabena:

® ToHkMii (thin) kaBeas, umeroupsii guamerp oxono 0,5 cm, Gonee
rubrmit;

B ToncTeut (thick) kabens, MMeounir guaMerp oxono 1 oM, 3Ha-
uuTeNbHO Bostee xecTKHIL. OH npencTasnsaeT cofoli Knaccuyec-
KWt BApUAHT KOaKCHANbHOro kadens, KOTOPbIN yKe Mo4TH NnoJ-
HOCTBIO BeITecHeH fosee COBpeMeHHbIM TOHKHM Kabenem.

ToHkui kabenn HCTIONE3YEeTCA 4714 [epelayy Ha MeHBILIME PACcCTOAHMA, YeM
TOJICTHIH, Tak KaK B HEM CHMTHaJ 3aTYXaeT CuibHee. 3aTO ¢ TOHKNM kabenem
ropasno ynobrnee pabotaTs: ero MOHO ONEPaTHBHO NPOJOKUTE K KaMKAOMY
KOMIIBIOTEPY, & TONCThIN TpebyeT KecTKoM huKcallMi Ha CTeHe TOMEeLLeHns.
IMonxmouenne K TORKOMY kKabeuto (¢ nomomeio passemos BNC HajtoneTHOTO
T}il']a] npoije 1 He 'rpeﬁye‘r DOMOJNHHTENbBHOIO oﬁopynonannx, a o0JaA NoOOKJIK-
HYEHMA K TOJICTOMY Kkabeso Ha 0 NCMoNbL30BaThL crienManbHEIE NOBOJBHO JOPO-
rue yCTpoicTBa, MpoKalblipamomye ero 060J04KM M yCTaHaBAMBAIOLIMEe KOH-
TAKT KaK ¢ UeHTPaabHOM MKUI05, Tak 1 ¢ skpaHoM. ToncTelil kabens npuMepHo
BABOEC AopoKe, ueM TOHKMIL. [ToaToMy ToHKMIT KabGenb NPUMeHASTCA ropasio
qalle.

Kak u B chay4yae BMTHIX Tap, BaxKHBIM MapaMeTpoM KOaKCHaJbHOTO Kabexnsa
ABJIAETCH THII €I'0 BHelIHes obonouki. ToMHO TaK JKe B JaHHOM cay4ae IIpH-
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MeHATeA Kak non-plenum (PVC), rax 1 plenum kabean. Ecrecteento, red-
TOHOBBI KafeJib oporice NoJIMBHHNAXJI0PHIHOTO. OGbI4HO THII 0D0I0YKI MO -
HO OTJIMHWTD 110 ee oKpacke (Hanpumep, 1an kabens PVC dupma Belden uc-
[OJIb3YeT MeNTHI 1BeT, a AJA TedICHOBOr0 — OPaHKeBkIit),

TunuuHble BeAMUMHbI 331 P KU PaClIPOCTPAHEHHMA CHIHA A B KOAKCHAJIBHOM
kabelie cCoCTABARIOT JIJIA TOHKOTO KaOenA 0Koso 5 He /M, & 1A TOACTOro — 0KO-
J10 4.5 He/m.

CylIecTBYIOT BAPMAHThl KOAKCHAJAbHOIO Kabens ¢ qBOMHBIM DKpaHOM (OJIHMH
SKpPaH PactofO¥ el BHYTPH IPYTIOro H oTAe/1eH OT Here ZonoJHHTE TbHBIM CJI0-
em uaonaumu). Takue kabeny UMEIOT JYMILYIO NOMEX03aHIICHHOCTh M 3a-
WHTY OT NPOCAYIUNBAHMA, HO OHH HEMHOTO JOpOMKe ODLIYHBIX,

B Hacroslee BpemAa cunTaeTCH, YTO KOAKCHAIbHBIH Kabens yeTape, B 6oib-
LWIMHCTBE CAYUAEB €T0 BIIOJHE MOKEeT 3aMeHMTh BUTAA Napa WJH OOTOBOJIO-
KOHNbI kabenn. Hoeble cTaHaapTh! Ha KabesibHble CHCTeMBI Y3Ke He BKIoUYa-
10T €ro b Iepeyent THiios Kabeneil

2.3. ONTOBONOKOHHbLIE Kabenu

OnToBosiOKONBI (O 2Ke BOJOKOHHO-ONTHYecKKit) kKabenh — 3To NpMHUMnu-
a/lbHO WHOM TuIl kabesnsa no CPABHEHHIO € PACCMOTREUHLIMU JIBYMA THIIAMM
2JEKTPUYECKOro niu Menuoro kabens. Mudopmauna no nemy nepejaercs le

JIEKTPHYECKMM CHIHAJ0M, 8 CBETOBBIM. [ 1aBHbII ero SJICMEHT — 3T0 Npo3pay-
HOE CTeKJOBOJIOKHO, [0 KOTOPOMY CBeT NMPOX0JUT HA OI POMHBIC PacCTOAHMA
(10 1eCcATKOE KHAOMETPOB) ¢ He3HaYKTeNbHEIM ocliabiaennem,

CTpyKTYpPa ONTOBOJOKOHHOrO Kade s o4eHb MPOCTa 1 HOX0XKA Ha CTPYRTYPY
KOaKCHATbHOTO 3JeKTpHYecKoro kabens (puc. 2.3), TOJbKO BMECTO LIEHTPAb-
HOTO MEHOTO MPoBOia 31eCh MCNOAb3YeTCA TOHKOe (IHaMeTpoM nopaaka 1-
10 MKM) CTEKJIOBOJIOKHO, 4 BMECTO BHYTPeHHeH H30MALMN — CTCKAAHHAA HJN
NJIaCTHKOBAA 060/I04Ka, He T03BONAIOLIAA CBETY BLIXOLITE 3a NPEe/iesbl CTEK-
J0BONOKHA. B naunHoM cayvae Mbl HMEEM JIeJ0 ¢ peskHMOM TaK HaShiBAEMOro
NOJIHOrO BHYTPEHHETO OTPAYKEHMA CBeTA OT I'PAHMIULI ABYX BIeCTB ¢ Pasibl-
Mit KO (PULNEHTAMM NPENOMICHNA (Y CTEeKIANHOI 000a09KH KoadhulesT
MpeJoMAeHHA 3HAYNTEIbHO HIZKE, YeM Y UeHTPa ILHOTO Bostoxna). Merannm-
YecKasd oTeTKa Kadeaa oGbIYHo OTCYTCTBYeT, TAK KAK DKPAlMPOBAHIIC OT BHE-
LIHMX 2JeKTPOMArUNTIbIX [IOMeX 31eCh He TpebyeTes, 0HaK0 HHOMIA ee Bee-
TAKM OPHMENAINT [T MeXa U ICC KO AMHTEI 0T OKpY AKa1o1ieli cpedsl (Taxroi
kabens MHONA HAZKIBAIOT OPOHEBRIM, GH MOXKeT obheTHHATE 1101 oanoii 060-
JIOYKOH HECKOTbKO OlITOBOMOKOHHbIX Kabeiest).
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Crexnanuan obonoyka

l

[{eHTpanbHoe BONOKHO

|

Buemuan IIBX obonouxa

Puc. 2.3, (TpyKTypa ONTOBONOKOHHOTO Kabens

OnTososoKoHHbI Kabesb obnaaeT MCKIIOUHTETLHLIMHY Xa PAKTEPHCTHKAMHK
M0 IOMEX03alLMIIEeHHOCTH M CEKPETHOCTH NepeaaBaemos nndopmatm. Hu-
KaKye BHeIITHHE 3JIeKTPOMATrHUTHBIE TOMEXH B TPHHLMIIE HEe CnoCcOOHBI MCKa-
3UTL CBETOBOM CUTHAJ, 4 CAM 3TOT CHIHAJ MPUHUKMITHAIBHO HE TTIOPORAAET BHe-
WIHMX 3JEKTPOMATHHTHEIX M3y YeHuil. [loakmounTses K aTomy TUITY Kabeaa
J7IA HECAHKIMOHMPOBAHHOTO MPOCIYIMBAHNA CETH NPaKTUYECKH HEBO3MOMK -
HO, TaK Kak aT0 TpebyeT RapylueHua uenocTHoCTH Kabena. TeopeTHuecky Bo3-
MOMKHAA [10J0¢a NPONYycKanuA Takoro kabenan gocturaer seqanuntst 107 T,
4YTO HECPaBHMMO BbilE, ueM y mobbix snekTpuuecknx kadeneit. CToMMocTs
ONTOBOJOKOHROIO Kabesns NOCTOAHEO CHMKAeTCH | celivac NPHMMepHo paBHa
CTOMMOCTH TOHKOTO KoaKcHalbHoro kabeas, Oguako B DaHHOM cnyyae Heob-
XOIMMO NPHMeHeHNe CTIEUMATLHEIX ONITHYECKNX NIPHEMHNKOR M NepeJaTui-
KOB, npeobpasyiomix CBETOBbIE CHTHAJBI B DAEKTPUMECKME 1 0DPaTHO, UTO
Mopoit CYIECTEBEHHO YBETHYMBALT CTOMMOCTh CETH B LIENOM.

THnMYyHaa BeJMYMHEA 3ATYXAHMA CHTHAA B ONTOBONOKOHHERIX Kabenax Ha ya-
CTOTAX, HCIIOJb3YEMbIX B JOKAJIbHBIX CETAX, COCTAB/ALT 0KoN0 I 1B /KM, 4TO
NPMMEPHO COOTBETCTBYET NNOKA3ATENAM DJIeKTPHUecKNX Kabe el na HH3KUX
qactrorax. Ho B cxyvae orrroBos10KOHHOTO Kabena nmpu pocTe 4acTOTh Nepe/ia-
BAEMOI0 CHIHAJIA 3ATYXaHHUEe YBeIMYIBaeTCA OYeHb He3HAa TNTENLHO, 1 Ha GoJb-
1imx yacrorax (ocobenHo cesiute 200 MI'u) ero npesMyliiecTBa nepen slexKT-
puueckuM kabeseM HEOCNOPHMBI, OH ITPOCTO HE UMEET KOHKYPEHTOB,

OnHaKO ONITOBOJIOKOHHELIH Kabesb MMeeT n HeKOTOphIe HENOCTATKH.

Camubiit rnaBHBI M3 HMX — BBICOKAA CIOKHOCTH MOHTasKa (NpH yCTaHOBKe
pa3beMoB HeobBxoauMa MHKPOHHARA TOYWHOCTD, OT TOMHOCTH CKOJIA CTEKI0BO-
JIOKHA T CTeIIeHH ero MoJTMPOBKY CHIILHO 3aBHCHT 3aTyXaHe B pasbeme), Jua
YCTAHDBKM PASBEMOB IPUMEHAIOT CBAPKY HJIH CKISHMBAHMUE C [IOMOILILIO CMe-
LMAsLIOTO Tessd, MMelUIero Takoil e koadhuueHT NpeaoMIeHA CBe-
Ta, YT i CTEKJAOBOJIOKHO. B J0DoM caydae 1 DTOTO HY YKHA BEICOKA 5 KBAIM -
dryMKanMA epcoHala B cnenuatbble HHCTpyMerThL. [losroMy uHalle scero
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OITTOBOJIOKOHHBIN Kabenb NpoJAacTCHA B BUIE 3apaHee HApe3aHHBIX KYCKOB pas3-
HO¥ ANMHBL, Ha oBoux KoHLAX KOTOPBIX Y3KE YCTAHOBJIEHBI PA3BEeMbl HYHOTO
THIIA.

Xora oNTOBONOKOHHEIE Kabeny M MOMYCKalOT pagBeTBJIeHHEe CUTHAJOB (AAA
3TOTO BBITYCKAIOTCA CNenya bHble PA3BEeTBUTENH Ha 2-8 KaHanoB), Kak npa-
BHMJIO, X HCIIONL3YIOT AJA nepefaty JAaHHBIX TONLKO B OOHOM HalpaBJelnu,
MEXIY OIIHUM NepefaTyiHKoM 1 OMHUM npueMHKukom. Benn moboe passersie-
HKue Henz0e:HO CUNILHO ocniabiaeT cBeTOBOM CUTHAM, M ECIIM PAa3BEeTBIEHHIT
GYIIET MHOI"O, TO CBET MOXKET [IPOCTO HE 1101'7!1‘]-‘[ JI0 KOHllAa CeTH.

OnToponoKOHHBI Kabeab MeHee NPoYyeH, HeM 3JeKTPUYecKuii, i MmeHee rub-
Kt (THMOMYHAA BeNMYMHA JOMYCTHMOro pajmyca uarnba cocrasifer 0KoJO
10—-20 cm). YyBcTBUTENEH OH ¥ K MOHU3MPYIOIIMM H3JTYYEHMAM, H3-34 KOTO-
PBIX CHM/KAETCHA NMPO3PavHOCTL CTEKJIOBOIOKHA, TO €CTh YBEIMUHBARTCR 34~
TyXaHne curaana. YyBCTBMTENEH OH TAKIKE K PE3KiM Nepenagam TeMnepa-
TYPBHI, B pe3yJbTaTe KOTOPLIX CTEKJIOBOJIOKHO MOKET TpecHYTh. B HacToAwee
BPEMBI BEIMYCKAIOTCA onTHYecKIe kabeny 113 painallMoHHO CTOMKOTO CTEeKJIA
(CTOAT OHM, €CTECTBEHHO, I0POIKE).

OnToB0NOKOHKBIE Kabem YyBCTBHMTENbHb] TaKike K MEXaHMYECKUM BO3Jeii-
CTBUAM (YAapPhl, YIbTPa3ByK) — Tak Ha3blBaeMulit MUKpothoHHEI adidbexT. Jna
€ro YMeHbIIEHMA HCN0AL3YIOT MATKHE 3BYKONOrIoMIaouiMe o60JI0UKH.

[TpyMeHAIOT ONITOBOJOKOHHEBIN KabeIb TOJIBKO B CeTHX € TONOJA0THEel! «3Be3a»
M «KoJbUO». HuKakux mpobaeM coriacoBaHIMA M 3a3eMJISHMA B JJAaHHOM CJIY-
yae He cyitecTsyer. Kabean obecneynsaer uaeabHYIO rajlbBaHHIECKYIO pa3-
BA3KY KOMIIbIOTEpOB ceTi. B 6yayiem ator THn Kabells, BEPOATHO, BRITECHUT
3JeKTpHUYeCKe Kabenn BceX THIIOB .M, BO BCAKOM caYy4ae, CHMJIbHO IOTEeCHUT
HX. 3anachl MeM Ha MJIaHeTe MCTOLIAKTCA, & ChIPbA A NPON3BOICTBA CTEK-
na Gonee YeM A0CTATOYHO.

CyInecTBYIOT IBa PA3MNMUHBIX TUIA ONITOBOJOKOHHLIX Kabeneil:

B MHOTOMOJOBBI, MIIM MYJIbTHMONOBLI, Kabens, Gonee aeluessii,
HO MEHee KayeCcTBEeHHBI,

B 0IHOMOJOBbI Kabenb, fonee [oporoit, HO MMeIoLLMIT My TIIme Xa-
PAKTEPUCTHRH.

Ocuognsle Pa3NMYMA MEKAY 3THMH TUTIaMM CBA3aUbl ¢ PABHBIM peXuMam
NPOXOXKAEHHA CBETOBBIX Jiyeit B Kabeue.

B o1HOMOZOBOM Kabeje IpakTHYeCKH BCE Y YH TPOXOOAT OOHH M TOT Me NYTh,
B pe3yabTaTe 4Yero Bce OHM JOCTHTAIIOT NPHEMHMER 0JHOBDEMEHHO, U cbopma
CHI'HA A [IPAKTHYECKH HEe HCKaXKaeTCH. OZHOMOHOBHF{ kabenb MMeeT ﬂHaI\{ETp
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LIeHTPaJILHOrO BOJIOKHA OK0J0 1,3 MKM 11 IIepeflaeT cBeT TOJbKO C TaKOi ke
nnuHOoH BonHEe (1,3 Mmrm). [lucnepeus u norepu cUraasia Mpu 9TOM O4eHb He-
3HAYMTENbHDI, 4TO [I03BOJAET NepejaBaTh CUrHAJMLI HA 3HAUMTENbHO Gosbliee
paccToAHME, UeM B CIIyUae MPMMEHEHNA MEOroMoaoBoro kabeas. s ogHomo-
nosoro kabesa NpUMEHAIOTCA Ja3epHbie MPUEMONEPEeSaTHYUKU, UCTIONL3YIO-
LL}ie CBET MCKIIOUMTEeNBLHO ¢ Tpebyemoii namnoif Bonuel Taxkue npuemonepe-
JATYUKH MTOKA ellfe CPaBHUTENLHO JOPOrH M He CAMIIKOM XoAropeyHsl. OnHako
B HepcleKTHBe OJHOMOLOBbI KaGelb NOJXEH CTAaTh OCHOBHBIM Gaarogapa
CBOMM TNPEKPAaCcHBIM XapaKTePHCTHKAM.

B muoromo1oBoM Kabene TpaeKTOPHM CBETOBBIX JIyHdel MMelT 3aMETHbLI pas-
Gpoc, B pe3yabTaTe 4ero (hopma cHrHaJja Ha NpueMHOM KoHLe kabess ucka-
sxaeTcd. LleHTpanbHOe BONOKHO MMeeT guamerp 62,5 MM, a fuaMeTp BHeL-
neit obonouxku — 125 Mxm (3To mHorga obGo3uavaerca kak 62,5/125). Ina
nepenadyy MCHoNb3yeTcsa obuIMHbIN (He Ja3epHLIit) CBeTONMON, YTO CHHMMKAET
CTOMMOCTD M YBEJMUYMBAET CPOK CJy:KObl NpHeMonepeaTIMKOB 110 CpaBHe-
HHIO C OJIHOMGAOBEIM Kabenem. [lvHA BOJIHBI CBETA B MHOTOMOJOBOM KaGene
pasHa 0,85 mrm. JJonyceTiman nauna kabens gocruraer 2-5 km. B nacrosuiee
BpeMA MHOTOMOJIOBbLIN Kabesh — OCHOBHOM THUII ONTOBOJIOKOHHOrO Kabens, Tak
KaK OH JIelIeBJie ¥ JIOCTyHee.

3ajepKa pacnpocTpaHeHMA CUIHATA B ONITOBONOKOHHOM Kabese He CMITBHO OT-
JIMMAETCH OT 3a7IEPACKH B dNeKTpuyeckux kabenax. THmaHa s BesnrayHAa 3a1ep-
KM 117 HauboJsiee pacpocTpaHeHHbIX Kabenei cocTaBafaeT oKono 4-5 He /M.

2.4. BeckabenbHble KaHanbl CBA3M

KPOME Kaﬁe.’l’[hﬁblx. B KOMMNBKOTEPHBIX CETAX MHOrHA MCMONBIYIOTCH TakKe
6€CK36€JII:H!:IE KaHaJhBl. HX TJaBHOE npeyMyLiecTsg COCTOMT B TOM, HTO HE
TpebyeTcs HUKaKo# IPOKJIaAKy IIPOBOOB (He HaZo NeJNaTh OTBEPCTMI B CTe-
HaXx, HE HAJl0 3aKPENNATh Kabens B prﬁax M me.noﬁax, INpoKnabiBaTELE €ro
noy haNbUINOIaMy, Hajl MOJBECHRIMMK MOTOJKAMY MM B BEHTHMIALMOHHBIX
IaxTax, He Hago UCKATb M YCTPaHATDL IIOBPEX IEeHHA Raﬁe:m]. K TOMY HE KOM-
NBIOTEPHI CETH MOXKHO B 3TOM CJIYYae JETKO [IePEeMELaTh B IpeiesiaX KOMHA-
Thl MJIM 3JaHWA, TAK KaK OHHM HHM K HeMY He [IPUBA3AHBL.

PajinokaHas ncnoab3yeT nepejaqy uEopMaim mo pajguoBoJHaM, N03TOMY
OH MOIKET 00ECMEeYHTh CBA3L HA MHOTME JeCATKY, COTHM 1 JlasKe ThICAYU KHJo-
meTpoB. CKOpPOCTE Mmepefadi MOKeT JOCTHTATE [eCATKOB MerabuT B CeKyHay
(3/1ech MHOTOE 3aBHCHT OT BEIDPAHHOM JIMHBI BOJIHBI 1 ¢riocoba KOAMpPoBaHUA).
OxHAKO B JIOKAJILHLIX CETAX PaJIMOKaHAJ He IOJYYHI IIMPOKOro PacrpocTpa-
HEHMA M3-3a JJOBOJLHO BLICOKOI CTOMMOCTH MepelaiouiMx H NpHeMHbIX yCT-
POICTB, HU3KOH OMEX03aIHINCHHOCTH, MOJIHON0 OTCYTCTBUA CEKPETHOCTH
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nepenapaemoi uudopMaluK ¥ HU3KOM HaJeKHOCTH CBA3M. A BOT JIIS IJI0-
BanbHBIX ceTell paaMoKaHall HYacTo ABJACTCA €/IMHCTBEHHO BOSMOMKHBIM pe-
LIeHMEeM, TaK KaK [I03BOJIAET ¢ MOMOLILIO CIIYTHUKOB-PeTPaHCIATOPOB CPaB-
HUTENBHO IIPOCTO 0fece uTh CBA3H CO BCEM MUPOM. Menosb3yoT paaquoKaHad
¥ [UIA CBASM ABYX M GoJee MOKAMBHBIX ceTel, HAXOMALMXCA NAJICKO APYT OT
Apyra, B €IUHYIO CeTh.

Cymecmye'r HECKOJIbKO CTAHOAPTHBIX THMOB paauonepegayn I-IHdJOpMaH,MH.
OcTaHoBUMCA HA OBYX M3 HUX.

m Ilepenaya B y3KOM CneKTpe (MMM OJHOYACTOTHAaA Nepegaya)
paccuuTaHa Ha oXBaT nuowann go 46 500 m* Papguocursan B
JaHHOM cJy4ae He MPOHMKAET Uepes MeTalsIHIecKue i xeme-
30beToHHBIe Tperpaasl, MOITOMY Jlase B Tpeaesax oJHOro 31a-
HMA MOTYT ObITh cepheanble npofineMhl co cBA3bin. CBA3L B aH-
HOM CJIydae OTHOCHTEJIbHO MeasernHasn (okono 4,8 Mour/c).

® [lepenaua B pacceAHHOM CMEKTpe JJA NMPEoJoieHNA HelocTaT-
KOB OZHOYACTOTHOU Mepenaty NpeanojaraeT HCIoab30BaHue
HEKOTOPOH MOJIOCKH! YacTOT, PA3AENeHHol Ha KaBaJsl Bee abo-
HEHTBI CeTH Hepe3 ONpeAeseHHEIl BpeMeHHON HHTepBal CHHX-
POHHO MEePeXOoNAT Ha CAenyloMit kanay, Jaa noBbiieHUA
CeKpPeTHOCTH HCIIOJIb3YeT A clIelMalbHoe KOAMpoBanne MHpop-
Maluu. CKopocTs mepenayi [P 3TOM HEBbICOKAa — He Dosee
2 Mbur/c, paccToanye Mexay abonenramu — He Gostee 3,2 KM Ha
OTKpPBITOM NMPOCTPaHCTBE M He fosiee 120 M BHYTDPHM 3IaHMA.

KpoMe yKasaHHBIX THIOB, CYLIECTBYIOT ¥ APYrie pajioKaHabl, HAPUMED
COTOBBIE CeTH, CTROALMECA [0 TEM e MPHMHLUMIAM, YTO H COTOBLIE TEJIEd)CII!-
Hble CeTH (OHM HCIONB3YIOT PABHOMEPHO PaCpPeie/IeHHbIe 110 IIOLLa 1 pet-
pch.um‘oph[], @ TaKkXXe MMKPOBOJTHOBRIE CeTH, MPHMEeHAILIMEe Y3KoHaAIpaB-
JeHHYI0 nepeavy Meay Ha3eMHAhIMH obbexTaMi UK Memny CIOYTHHMKOM U
HA3eMHOH CTaHIJ.HEﬁ.

MudppakpacHslil kanaa Takxke He TpefyeT coeIMHNTENbHBIX IDOROIOB, TAK
KaK MCOONbIYeT A1A CBA3H micbpaxpa(:}me H3ny4dyeHHe (HOJIOG‘HD oyJaeTy
AMCTAHIMOHHOTO YTIpaBIeHHA JoMalIHero Tenern3opa). [nasnoe ero npeumy-
mecTBO N0 CpABHEHHMIO C PAAMOKAHAJIOM — HEMYBCTBHTEALHOCTL K 3JEKTPO-
MarHMTHBIM MOMeXaM, UTO NTO3BONAET MPHMEHATEL €10, HanpuMep, B npou3eoa-
CTBEHHBIX YCAOBMAX. I'Ipanna. B JaHHOM Caydae TpEByETCﬂ JAOBOJIbHO BhICOKA A
MOLUIHOCTh Nepefaqn, 9Tolbl He BIMAIM HUKAKME APYTHe HCTOUHMKK Terio-
Boro (MHparpacHoro) nanyaenud. [1noxo paboraer undpakpacHas cBA3bL 1
B YCJIOBHMAX CHIILHOM 3aNBIIEHHOCTH BO3OVXa.
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[IpenensHbIe CKOPOCTH Nepenayn uHGOpPMaLUMK 0 HH(PPAKPACKOMY KaHaJLy
He npepbiaoT 9-10 MBut/c. CexpeTHoCcT: NepenasaeMolt MHGOpMAaLHI, Kak
1 B caryvae panioKaHaJa, Takke He gocturaercs. Kak i B cliyuae paauokana-
na, TpefyI0TCA CPAaBRUTENLHO ROPOrUe NpUeMHUKN | NlepenaTunky. Bee ato
TIPMBOAMT K TOMY, UTO NMPMMEHAIT HbPaKpacHbie KaHAIb! JIOBOJIBHO PEIKO.

Mudpaxpacusie KaHANBL AENATCA HA JBe TPYIIIILL

B KasaJbl NPAMOI BUIUMOCTH, B KOTOPLIX CBAS3h OCYIL@CTBIAETCH
Ha Jy4aXx, MAYLIIMX HEMOCPEJICTBEHHO QT [epelaTuuKa K Ipuem-
HHURKY. I‘Ipu ATOM CBA3b BO3IMOMIHA TONBKO ITPH OTCYTCTBHIM I1pe-
OATCTBHI MEMXKAY KOMNbIOTEpaMK ceTi. [IpoTaxeHHOCTD Kanala
IJpHMOﬁ BHIAMMOCTH MOMET JOCTHTATE HECKOABKWX KHIIOMETPOB.

® KaHraJbl HA pacceAHHOM M3JyIeHUHM, KoTopkele paboTaloT Ha CHr-
Haznax, OTpax{eHHbIX OT CTEH, TOTOJIKA, TIoJla M APYTIMX NIpenaT-
crsuii. IIpenATcTBHA B JAaHHOM CJIyYae He CTPAUIHB{, HO CBA3b
MOFHEeT OCYILUECTBIATHECA TOJMBKO B [TPELeSaxX OJHOT( [TOMEeLUEeHMA.

Eca1 roBOPHTE 0 BOSMOXKHBIX TONONOMHMAX, TO Hanboaee ecTecTBEHHO Bee bec-
NpOBOIHBIE KaHaJbl CBASH NOAXOIAT JJ1A TOMOJIOrMM THIA <ILIHHA», B KOTOPOH
nHgopMallA NepeIaeTcs 0OIHOBpeMeHHo BeeM aborenTam. Ho B npuHitune npn
OpraHM3alMi Y3KOHANpPaBJIeHHOM Nepeatiy MOKHO peasiM3oBaTh Jobsie To-
TIOJNOTHI {KOIB11D, 3Be371a, KOMOMHMPOBaHHLIE TONONOTHMHN ) KAK HA pajnoKana-
Je, TaK ¥ Ha iH(pPaKpacHOM KaHAaJe.

2.5. CornacoBaHuve, 3KpaHMpoBaHue
M ransBaHM4YecKan pa3Bfi3Ka NMMHMUMA CBA3M

Kak y:xe orMeyanocs, Mo0ble 9JeKTPHYeCKHE THHMK CBA3K TpebyoT npuHaA-
THUA CHEHANLELIX Mep, e3 KOTOPhIX HEBO3MOMKHA He TONbKO Gesoluudounasn
nepegava JaHHBIX, HO M Jioboe hyHKIMoHMpoRanye ceTH. ONTOBONOKOHHBIE
rabenu pellaioT Bee MonoGHbie TPoGIeMbl aBTOMATHYECKH.

CornacoBaHue dNeKTPHYECKUX IMHMIT CBA3K NPUMEHAETC A 1A obecrnedenna
HOPMAaJbHOrO MPOXOMKAEHNMA CUTHAJA MO AIUHHOM JMHMM De3 oTpakeHui M
uckaxkeHuii. IIpHALNT cornacoBaHKA OMeHb MPOCT: Ha KOHUAX kabesnsn Heob-
XOOMMO YCTAHOBMTh COrJiacyloliie pesncTophbl (TEPMHUHATOPEI) C CONPOTHB=
JICHMEM, PABHLIM BOJIHOBOMY COMPOTHBJIEHMIO HCTIOJIBIYEMOra kabea.

Bounuoeoe conpoTHEIEHME — 3TO NapaMeTp LAIHOr0 THIa Kabes, 2aBicaiuii
TOABKO OT €0 YCTPOIeTBa (cederua, KONMUeCTBa u GopMbl IPOBOAHUKOB, TOJI-
LIMHE]l M MaTepHalia MI0NALHH H T,;L}‘ Besw4una BoJHOBOrO CONMpoOTHUBIEHMA
obfAzaTeNbHO YKas3bIBAETCA B AOKYMEHTAaUMY Ha Ka0elb M cocTasiaeT 0DBIYHD
ot 50-100 Om gas xoakcuanbHoro kabens go 100—150 Om aas BuTOoi napst
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MJH [IAOCKOT0 MHOTONTPOBOIHOTO kabesns. ToyHOe 3HAYEHME BOTHOBOTO conpo-
THUBJEHNA JIETKO MO<HO M3MEPHTE ¢ TIOMOLLLIO FEHEpaTOpa UMITYJILCOB ¥ 0C-
IIHJ!JIOFpa@a Mo OTCYTCTBHID HCKAMEHHA (bOpl\!LI nepenagaeMoro 1o Ka bemo
umityabca, Obbiuno Tpebyercs, 9To0b OTKJIOHEHKe BeNUYMHb] COTNACYIOLEr0
pesncropa He npesbinuano 5—10% B TY UM APYTYIO CTOPOHY.

Ecnn corjacylolnee ConpoTUBJIeHHe R“ MEHbLIE BOJNOBOr0 CONMTPOTHBICHHMA
xabensi Ry, T0 (DPORT nepenaBaemMoro NPAMOYTOILHOTO HMITY.ThCA HA IIPUEM-
HOM KoHUe OyneT saTanyT, ecam ke R, Sonbiue Ry, To Ha doponTe Oy net kose-
BaTenbHbIi npouecc (puc. 2.4).

Re
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Puc. 2.4, Nepenada CUrHanos no anexTpuueckomy xabenwo

Hano CKa3aThk, 4YTO CETEBBIC AIRTITEDD], HX IPHEMHHKHM 1 I'IE}}E.',JIH.T‘THKH clie-
UMaJbHO PACCUYMTHIBAIOTCA Ha paloTy ¢ HaHHLIM THIIOM KabeJlA ¢ U3BeCTHLIM
BOJIHOBLIM COINPOTHBJIEHMEM. HOB‘TOMY AaXeNnpHu uaeaiabHO COTIACOBAHHOM Ha
KoHUaX kafeye, BONHOBOE CONMPOTHBJISHME KOTOPOTO CYLIECTBEHHO OTJIMYaeT-
€5 OT CTaHJapTHOro, CETh, CKOpPee Beero, paborats He Oyner uin Gynet pabo-
TaTh co chHoamu.

WYY W s
THHT AR AR

[epenarunk Hpuemung

Puc. 2.5. 3aryxaHue CUrHanoB e 31eKTpuYeckom kabene
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Puc. 2.6. TpaneuesuaHbli 1 KONOKONOOOPa3HLIM MMNYNLCHI

Sﬂec‘h FHEe CTOMT YIIOMAHYTh O TOM, HTO CUIHAJbI € ITOJIOIMMM dapou'ramm nepe-
JAOTCHA 10 JJMHHOMY 2J1eKTpuuecKoMy Kabemo ayullie, 4emM CHTHEANBI ¢ KpY-
ThIMM PPOHTAMM, TO ecTh X opMa MeHbUIE HeKaskaeTca (puc. 2.5). 3To cea-
3aHOC paammeﬁ BEJIMYHMH 3aTYXaHMA N4 Pa3HbIX 4acToT [BBICOKHE HaCcTOThI
3aTyXaloT ciuibHee). MeHblle BCEro HCKa)kaeTcs ropMa CHHYCOMAAIBLHONO
CHMTHAJA, TaKoH CHTHAJ IIPOCTO YMeHblaeTca no ammntyae. Iloatomy naa
YAYHWEHMA KadecTBa [Iepelat HepeaKo MCTIONB3YIOTCA TpaneueBHIHbIe MM
xoJtokojioolpasuble uMITyabes (puc. 2.6), 6amsKire mo (QopMe K TTOAYBOJTHE CH-
HYCa, OJA Hero HCKYCCTBCHHO 3aTATHBAWTCA HIM CrIa:KHBAKTCH deOHTbI
H3Ha4YaJbHBIX ITpﬂMOyI‘O.J'[hl[h]x CHIrHamoB. I

Bupannponaune AEKTPHYCCKMX JIMHMIL CBA3H [MPUMEHAETCA AJIA CHHIKEeHMA
BAMAHMA Ha Kabeab BHEIUHMX WIEKTPOMArHHMTHBIX noJes. Stcpzm npejgcraB-
naeT cobolt MeHYI0 MM ANIOMUAEHEBY 0 000J104RY (MAETeHYI0 MM H3 QIoib-
TH), B KOTOPYIO 3aKII04AI0OTCA NpoBona Kabena. 114 Toro 4robel 3Kkpanuposa-
Hue paboTano, 3Kkpan obA3aTETbHG N0JeH ObITh 3a3eMIIEH — B 2TOM cJiydae
HaBEACHHLIE HA HETO TOKM CTEKAaT Ha 3eMJII0. Bxpau 3aMeTHO YBeNHYHBaeT
CTOMMOCTE Kabesa, Ho B TO sKe BPeMA IOBLILIAET ero MeXaHHUecKyIo Mpot-
HOCTh.
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Puc. 2.7. ludpdeperHumanstan nepefada CUrHanos no suTon nape

CuM3HTL BIMANME HABEJIEHHBIX [IOMEX MOXKHO 31 He3 SKpana, ecJiu HeIoJb3o-
Bats updpepenaapuyio nepegany curuana (puc. 2.7). B sTom cnyuae nepe-
Jaua MAeT 10 ABYM MPoBo/aM, 0ha ol ABAAIOTCA curHanbHbeiMi. [lepenaTunk
thbopMupyeT NpoTHBogas3Hble CUTHAJEL, A MPHEeMHMK pearupyeT Ha pa3HocTh
CHTHAJOB Ha 000MX NPoBojax. YCI0BHUEM COrJIacOBaAHUA ABNACTCA PABEHCTBO
COTIPOTHBJICHNUI COrNacyOIHX Pe3UCTOROR MOJOBMHE BOJHOBOTO COTIPOTHB-
nennsa gabens, Ecan oba npoBoa MMeIOT OIMHAKOBY K0 JUTHHY ¥ MTPOJOFKEHbI
pazom (B omHOM Kabese), To MOMeXHM AecTBYIOT Ha ofa NpoBoia MPUMepPHO
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OIIMHAKOBO, ¥ PABHOCTHBLH CUTHAN MEHKIY [TPOBOJAMM TPAKTHHECKH HE MCKA~
»kaerca. VimenHo Takas JuddpepeHaibHaH Nepeiava NpuMeRAeTca ofbid-
HO B Kabenax u3 BUTHIX nap. Ho sxpanuposanme u B 5TOM ciIyHae CyIIecTBeH-
HO YJAy4IIaeT IOMEX0yCTONYMBOCTE.

FanspaEn9YecKasn pa3pA3Ka KOMILIOTEPOB OT CETH IIPH MCTIONL30BAHMUM DIIEK -
TpHUYEeCKOro kabens coBepileHHo Heobxomuma. Jeno B TOM, 4TO MO BIEKTPU-~
yecKHM Kabexsam (Kak Mo curHaibHBIM IIPOBOLAM, TaK M 110 SKPAHY) MOTYT MATH
He TOJLKO MHGDOPMALMOHHBIE CUTHAMbL, HO M TAK HA3bIBAEMBI} BbIPABHUBAIO-
il TOK, BOSHUKAOLMI BCaeACTBHE HeMIea IbHOCTH 3a3eMIICHUA KOMITbIO-
TEepoB.

Korza koMnsioTep He 3a3€MJIEH, Ha ero Kopnyce obpasyerca HaBeReHHblit 10~
Teruma okoJo 110B nepemMeRROro ToKa (MONOBMHA MUTAIOLLIETO HANPAMEHUA).
Ero M03xHO oLy THTE Ha cebe, ecom o1HOM PyKO#H BIATLCA 33 KOPTIYC KOMIbIO-
Tepa, a APYToi 32 GaTapelo LeHTPalbLHOTO OTOMJASHUA MK 33 KaKo#-Huby 1b
3a3eMJIeHHbL npubop.

IIpu aBTOHOMHOS pafoTe KOMNBIOTEPaA (HAITPMMED, 10Ma) OTCYTCTBME 3a3eM-
JNleruA, KaK MpaBuJio, He OKa3biBaeT Cepbe3HOT0o BAHAHNA Ha ero pabory. Ilpae-
[a, MHOTOa MOXKEeT yBeIMIUTRCA KosnuecTeo cboes B pabore kommsioTepa. Ho
Hp¥ COEOMHEHMM HECKOJbKIX TEPPHTOPUAILHO PA3HECEHHBIX KOMIbLIOTEPOR
ajeKTprieckuM Kabesem 3a3eMieHue CTAHOBUTCA Cepbe3Hoit npobiemor.
Ecom oys U3 coeIMHAEMbIX KOMITBIOTEPOB 3a3€MJIEH, a IPYTOiil HE 3a3eMJIeH,
TO BO3MOKEH JayKe IMOJHBIN BRIXOX U3 CTPOS OJHOTO M3 HUX MK 06ouX.

IHo3aToMy KOMIBIOTEDHI KpajiHe XKeJaTebHe 3a3eMAATs. B cayyae uenons3o-
BaHMA TPEXKOHTAKTHOM BHJIKH M PO3ETKM, B KOTOPBIX €CTh HYJIEBO ITPOBOJ,
5T nosiyuaercs apromaTiyecksy. IIpy ABYXKOHTAKTHOM BUJIKE M PO3ETRE He-
00X0AMMO TPMHUMAETh CTIELMAJILHBIE MePEl, OPTaHH30BLIBATD 3a3eMIEHIE OT-
JelbHBIM MPoBoRoM Donbuioro cedenna. CTOMT TaKKe OTMETUTb, 94TO B CAY-
qae Tpexda3nGit ceTH KenaTenbHo obecne T NHTaHNUE BCEX KOMIILIOTEPOB
oT OfHO haskl.

Ho npobaema ocnoxHAETCA EUIE M TEM, UTO «3€MAA», K KOTOPOIT IPHCOeHHA~
10TCA KOMIIbIOTE PhL, 00BIYHO Jaj1eKa oT Mleasa. B ugeane sazemausaomme npo-
BOJIa KOMIBIOTEPOB JNOJKHbI CXOIMTLCA B OHON TOUKE, COEAMHCHHOH KOpoT-
KOJ MAacCHBHOM IIMHOI C 3aPBIThIM B 3eMJ0 MACCHBHEIM I1POBOIHMEKEOM, Takan
cu'ryauna BO3MOXKHA TONBKO TOrg4a, Korga KOMHBIOTepr HE COWIITKOM pa3He-
CeHbl, a 3a3tmJiieHue I{EﬁCTBHTEa1bHO caenaHno I‘paMO'FHG. Oﬁbl‘{HO e 3a3emM-
NAWLWAA IHHA MMeeT SHRYMTENBHYIO0 JIHHY, B peay/IbTaTe 1ero cTeKaomme
no Hef:’i TOKH CO3Ja10T 3HAYMTEJIbHYD pﬂSl—lOCTh MOTEHUMAJOE MEXIAY e 0T-
AeldbHLIMK TOYKaMI. OCOGEHHO BeJIMKa aTa paSHOCTb MOTEHUMAJOE B cliy4dae
NMOARJWYEHWA K ILUMHES MOLIHBIX M BbICOKOYMAaCTOTILIX I‘[OT}JEGI!TE.’!Q!‘& BHEPIHMM.
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OIMHAKOBO, M PA3HOCTHBIN CHTHAN MEXK Y MPOBOAaMM IPAKTUHECKH HE HCKa-
saerca. Mmendo rakan gugeperunaibHan nepegata NpUMenAeTcs 00blu-
KO B Kabesax 13 BUThIX nap. Ho 8KpaEMpoBaHMUe 1 B 9TOM CY4ae CYIUIeCTBeH~
HO YJIYYLIaeT [I0MeX0YCTONYMBOCTE.

lansBaEMYecKas pa3BA3KA KOMIILIOTEPOB OT CETH NPH MCMNOAL30BAHUY 3K~
Tpuyeckoro kabens copepuieHHo Heobxoguma. Jlesno B TOM, YTO 10 HNEKTPH-
yeckuM Kabesam (Kak 1o cMrHaILHEBIM MPOBOAAM, TAK M 10 9KPaHy) MOTYT MATH
HE TONLKO MH(OPMaLMOHHBIE CHTHAMBL, HO ¥ TAK Ha3LIBAEMbIT BbIDABHUEBAIO-
LM TOK, BOSHMKAIOLIMI BCJEACTRIE HeyaealbHOCTH 3a3eMIeHMA KOMIIbIO-
TepoB.

Korpa xoMnbioTep He 3a3emJieH, Ha ero Kopnyce obpasyeTcs HaBeIeHHbI 110-
TeHuKat okoso 110B nepeMeHHOro TOKA ([I0JIOBHMHA MUTAIOLLET0 HATIPSAAKEHNUA ).
Ero moxH0 oIy THTB Ha cebe, ecan o(HOI pYKOJt B3ATLCA 33 KOPTIYC KOMITbIO-
Tepa, a APYroii 3a faTapelo LeHTPaNILHOTO OTONJIEHMA UM 3a Kakoii-Huby b
3az3eMaeHHBIN MpHbop.

IIpy aBTOHOMHOI paboTe KOMIBIOTEpA (HanpHUMep, 1I0Ma) OTCYTCTBUE 3a3eM~
JleHud, KaK IpaBuJIo, He OKa3bIBAET CePbe3HOro BIMAHMA Ha ero paboty. Ilpas-
11a, MHOTa MOX<EeT YBeJM4YUTLCH koaudecTeo cfoes B pabore komnstoTepa. Ho
npy COEIMHEHMM HECKOJIbKUX TEPPUTOPMAIbHO Pa3HECeHHBIX KOMIILIOTEROB
JNeKTpu4ecKuM KabesleM 3azeMJieHHe CTAaHOBHTCA Cepbe3Hoil NpobaeMoil.
Ecanm OJMH M3 COeIMHAEMbBIX KOMITILIOTEPOB 3a3€MJIEH, & pryrm'—’i He 3a3eMJieH,
TO BO3MOXKEH Jaxe TOSIHBIN BBIXOI M3 CTPOA OHOMO M3 HUX HJIH obonx.

IlosToMy KOMIIBIOTEPLI KpaliHe JKeJaTeabHo 3a3eMAATL. B caydae ucnoasao-
BaHWA TPEXKOHTAKTHOMN BUAKH M PO3ETKH, B KOTOPBIX €CTh HYJIEBOH NPOBOL,
9TO noayyaercs aBToMaTHyecku. [IpH ABYXKOHTAKTHOI BIJIKE 1 PO3ETHE He-
obxoaumo NPMHUMMATE COELMATBEHEIE MEDB], OPTaHM30BLIBATL 2a3eMJIEHHE OT-
HNeNBHBIM MMPOBOAOM D0JbLIOre cevenuA. CTOMT TaKiKe OTMETHTh, YTO B CJIy-
yae Tpexda3Hoii CeTH JKenaTelbHO obecneyuTs MUTaHMe BCeX KOMITLIOTEDOR
OT OIHO# ha3bl.

Ho npoGieMa 0cnoHACTCH eLUe M TeM, UTO «3eMIlsl», K KOTOPOoif Mpucoe -
10TCA KOMIbIOTepBI, 00LIMHO Ia1eKa OT uieaJa. B uieane 3aseMIAILINE 10—
BOJA KOMOBHTEPOR AOMHHBI CXONUTHCH B O71HOM TOHKE, CoeAMHeHHDIT Kopor-
KO0¥ MacCHBHOI LIIMHOFN ¢ 3aPBITBIM B 3€MJII0 MaCCHBHBIM ITPOROIHMKOM. Takas
CUTyalUMA BOIMOKHA TOJAbKO TOTAA, KOTJ[Aa KOMITLIOTEPB! HE CAMIIKOM PasHe-
CEHBbl, 4 3a3¢MJIeHNE HeViCTBMTENILHO CHLeNaHo rpaMoOTHO. OBbbIvHO 3Ke 3a3em-
JIHIOUIA A IIHHE HMEEeT SHAUYMTEJIbHYIO ANHHY, B PE3YALTATE YEro CTeKaline
110 HEM TOKHN CO3JAl0T 3HAYMTENBHYI0 PABHOCTE NMOTEHIHANOB MEKY ee oT-
DeNbHEBIMM TOYKAaMIL, Ocobento Beanka oTa PA3HOCTDL NOTEHIMAJAOB B Cliyyae
NOAKAWNYeHWA K IHMHe MO HBLIX M BRICOKOYACTOTHEIX IIOTpEﬁHTP.J‘IEI‘"I SHEPTHH,
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Puc. 2.9, TpagnnbHOe COBAMHEHWE KOMMbIOTEPOB CeTW (ranbBaHWHeckas paisnska
YCNIOBHO NOK33aH3 B BUAE NPAMOYrON5HUKA)

OTMeTHM, YTO A4 NPUCOSIHHEHRNA KOAKCHANbHOro Kabena obbMHO TpHMe-
HAIOTCA PR3BEMbI B METAJJIMYECKOM KOPIyce. 3TOT KOPHYC HE NOJKEH coe-
HATLCSA HH C KOPIYCOM KOMIIBIOTEPa, HM ¢ «3emJeilt» (Ha nJjaTe ajanrepa oH
YCTaHOBJEH C NJACTHKOBON M30NANMEN OT KPelle:KHO nanKkn). 3azeMmienue
oKpaHa xabens ceTH Jydile TPOMIBOLNTL HE Yepes KOPIYC KOMNbLIOTEPA, a
OTJIeJILHBIM CrlelHabHBIM IPOBOAOM, 4TO 0becrneunBaeT Iy IO HaIEHHOCTD.
IInactmaccoBbie kopryca pasbemos RJI-45 nna kabeneit ¢ HeskpauipoBan-
HBIMI BUTEIMY aPAMK CHHMAIOT 3Ty Hpodiemy.

IIpu zazemaeHUM 3Kpana B OHON TOYKE OH CTAHOBUTCH LUIThIPEBOIT aHTEHHOI
C 3a3eMJIEHHbIM OCHOBAHMEM H MOXET YCHIHWEBATE BY-noMexH Ha HECKOABKUX
4aCTOTaX, KpaTHbIX ero AnauHe. 1A yMeHbIIeHnA 3TOro «anTeHHoro» sddex-
Ta HCMOAB3IYIOT MHOTOTO4YEYHOE 3a3eMIenne o BBICOKOI YacToTe, T.€. B ONHOM
TO4YKe JKPpaH COeJHHAETCA ¢ «3eMaei» HAKOPOTKO, 4 B OCTAJbHBLIX TOYKAX —
"Hepes3 BhICOKOBOMLTHLIE RepaMi4YeCKHe KOHIEHCATOPbI. B npomefmrem cay-
Yyae Ha OHOM KoHue kabensa JAKpaH COeAMHACTCH C 3emne HENOCPenCTECHHO,
Ha NpYTOM KOHIIe — Hepe3 eMKOCTb.

2.6. KopupoBanue uHcpopmayum
B NOKaNbHbIX CeTAX

KoaupoBaHue nepefaeaemoii no ceTH MHpoOpMamny MMeeT caMoe Hellocpe-
CTEEHHOE OTHOLLIEHHME K COOTHOIOEHHIO MaKCHMaTbHO ,QGH}’E'!‘HMOﬁ CKOpOCTI
nepejauyn 1 nNponycKHoi cnocobHocTH MCNoNb3yemMolt cpefp! nepexayy, Ha-
npumep, NPy pasHblX KOJAAX MPeebHaA CKOPOCTE Nepeaaii 1o 0IHOMY M TOMY
ske kabeslio MoXKeT OTAMYATLCA B 1Ba pa3a. OT Beifpanuoro KoJa npaAMo 3aBy-
CAT TAKMe CA0KHOCTD CeTEROM aNlnapaTy phl ¥ HaJIeXKHOCTE Hepenatn Mudop-
MalHK.
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Puc. 2.10. HanbBonee pacnpocTpaHeHHbIe KOALI NEpeaaqn nHg

HexroTopsle kogbl, ucnonbayen'me B JIOKaJbHbIX CETAX, MOKa3aHb! Ha pyuc. 2.10.
PaccmoTpum X npeMMyuiecTsa M HeIOCTATKIL

Kog NRZ (Non Return to Zero — 6e3 Bo3BpaTa K HYJI0) — 3T0 IPOCTENIIINIT
KOJ, nMpeAcTaBaAnmNi coboil npakTHvecky o6bIYHLIE UNGPOBOIt CHrHAT
(npasna, Bo3MOKHO NpecbpasoBaHKe HA 00PATHYIO NOJAPHOCTL WJIM M3MEHe-
HMe YPOBHel, COOTBETCTBYIOLUMX HY IO 1 egnHulie). K HecoMHeHHBIM OCTO-
uucTBam koga NRZ oTHOCATCA €ro o4eHb NMPOCTad peannsalusa (MCXOLHEIT
CHMTHAJ He HaJI0 HM KOAMPOBATh HA MEPeNalonieM KOHLE, HH JeKOAHMPOBATE Ha
TIPMEMHOM KOHIIE), 8 TAKIKE MMHMMaNbHaA cpe/iit ZPYTMX KOAOR NMponycKHan
€nocobHOCTh JMMHIHM CBA3H, Tpebyeman Npu naHHOI ckopocTh nepenayn. IIpu-
mep: Hanbosee YacToe HAMEHEHNE CHTHAJA B ceTi DYIeT NpH HermpephIBHOM
uepe 0Ba MK eIHHNL 1 HYJTell, TO ecTh TP NocaeaoBaTeabaocTi 1010101010...,
[03TOMY IPM CKOPOCTH Nepefayn, papioit 10 MéuT/c (1nMTesHoCTh OHOrO
6ura 100 He), yacToTa HIMEHEHUA CMTHAJA M COOTBRTCTBEHHO Tpebyemas npo-
IycKHadA cnocobrocTs mtHH cocTtasuT 1 / 200He =5 MTy (pue. 2.11)

0

1
| NRZ
I
!

16T " Hepuon
100 e 200 ue

Puc, 2.11. CkopocTs nepeaayn v Tpebyeman nponyckHas cnocobHoCTe Npu koge NRZ

Camplit 601b110I HegocTaTok Koga NRZ — 0T0 2o3MOIKHOCTE MOTEPH CHHXPO-
HU3ALHM IPHEMHHMKOM [IPH [IpHeMe CIHILKOM ANHHHbIX G10K0B (HaKeTOB) HH-
cpopmarn. [IpueMunk MOXKeT IPHBASEIBATE MOMEHT HAYAMNLA ITPUMEMA TOJLKO
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K nepeoMy (cTapToBoMy) OMTY IakeTa, a B TeUEHKe NIpHMeMa NaKeTa OH Bhl-
HYOEH NIONkL30BATBCA TOJIBEOQ CDﬁCTB@HI-[hIM BHYTpPEHHMM TaKTOBbIM TeHepa-
Topom. Ecsiy yacskl NpHMeMHKMKA PacXoAATCA C HACAMM TepefaTIMKa B TY MIH
APYIYH CTOPDOHY, TO BDEMEHHOM CABUT K KOHLY NPHEMa maKkeTa MOMKeT Ipe-
BBICUTb AJIMTEJNbHOCTD OIHOro 61Ta uau naske neckonpkux 6ur, B peayanrare
npou30itgeT noTepa nepejanunX napawX. Tak, npy aause naxera 8 10000
6uT momycTHMOe pacXoxaeH e 4acos cocTasuT He Bosee 0,01% naxce 1pu nue-
aJIbHOM nepegaye (popmer CMTHANA 1o Kabesmo.

Yrobel 3bemaTs NoTepy CUHXPORM3AUMH, MOXKHO BbLNI0 Obl BBECTH BTOPYIO
JIMHMIO CBA3M ANA cuHxpocnrnana (puc. 2.12). Ho npu stom Tpebyemoe kKo~
4ecTBO Kabesa yBenuuBaeTC B isa pasa, KOIHYECTBO NPHEMHMKOB M Nepe-
JATYMKOB TaKkKe YBeauunsaerca B 1sa pasa. [l pu 6oubiroit gaune ceti u 60ik-
I10M KOau4YecTBe aD0OHEHTOR 3TO OKA3LIBAETCH HEBBLITOJIHBIM.

v 0 01 0 1 0 0100
e e
conmarns 1 [ F{ 1 H 1.1

Puc. 2.12. MNepenava e kone NRZ € CUHXPOCUTHANOM
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TTosTomy kog NRZ Mcnonb3yeTc TONbKO IJIA nepeady KOPOTKUMU [aKeTa-
M (oBbraEO g0 1 K6uta). [na cMHEXPOHM3aLMM HaYaa IpUeMa NaKkeTa ucnoib-
3yeTCH CTaPTOBbBIN CaAy»kedHbI 61T, el YPOBEHD OTIMYAETCS 0T NACCHBHOTO
COCTOAHUA JIMHMY CBA3M (HATIPHMED, TACCHBHOE COCTOAHME JIHHNH NPH OTCYT-
creyy nepenaun ~ 0, craproesit But — 1). Haubonee uzsecTHoe NpuMeHeHue
kofia NRZ - cranmapr RS232-C, nocnenoBaTelbHbIil NOPT NEepCoHaibHOTO
romnbiorepa. [lepenava nagopMauun B nem BegeTtes bairamu (8 6ur), conpo-
BOXKTAEMBIMYU CTAPTOBLIM M CTOMOBBEIM BHTaMu.

Kon RZ (Return to Zero — ¢ BOZBPaTOM K HYJIIO) — 8TOT TPeXypPOBHEBEII KoK
HOJyHHJ TaKoe Ha3BaHMe MOTOMY, YTO MOC/Ie 3HAYallero YpPoeHA CHUrHANL B
nepBoit oNloBKHE nepenaBaemoro 61Ta uHOpMaLMK CAeYET BOBBPAT K He-
KOeMY «HYJIeBOMY» YPOBHIO (HanpuMep, K HynesoMy norenuyuany). Ilepexon
K HEMY MPOMCXONMT B cepeluHe Ka)kaoro Gura. JlornueckoMy Hynw, TAKUM
oBpa30m, COOTBETCTBYET MONOMKUTENbHLIN HMITYALE, JOTMYECKO enuumle —
OTPULATENBHBIA (MM HA0BOPOT) B MEePBOI [10710BKHE GMTOROrO HHTEPBa .

Ocobennoctsio koga RZ Apnaercs To, 4To B LeHTpe HMTA BCErTa ecTh Nepexo
(Tos10M M TeNBHBL MM OTPMLATE L), clefoBaTeNbHO, M3 DTOF0 KOJA NPH-
EMHHEK MOYKET BbIIEINTE CHHEXPOMMITYIbe (cTpab). B mannom ciy4dae Bo3MosmK-
Ha EpeMeHHBAaA [IPHMEA3KA He TOJLKO K Havady [IaKkeTa, Kak B cnytae Koja NRZ,
HO M K KAXKIOMY OTHeNLHOMY OUTY, MOITOMY [OTepH CHHXPOHUIA UM He IPo-
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naoitper npu moboit aauHe nakera. Takne koawl, Hecyiue B cebe ¢Tpob, no-
JYuHJIM Ha3BAHME CAaMOCHHX PORN3HPYIOILMXCH,

HepocraTok koma RZ coctont B TOM, MTO A5 Hero Tpebyercs pasoe Honpluan
noJioca NPoNnyCcKaHKA KaHaJla TIpH ToJ 3Ke CKOPOCTH Mepegasi Mo CpaBHeHHIO
¢ NRZ (rak xax azech Ha OAyH OMT NpUXOAUTCH ABa M3MEHEHNUA YPOBHSA Ha-
npsxxenun), Hanpumep, naa ckopocty nepenaun uhcopmanun 10 Mbéir/c
Tpebyerca nponyckHas cnocebHocTh annuu ceaau 10 MT'y, a ne 5 MT'y, kak
npu Koge NRZ.

.!T! T...

Cplep.nnii cBer
Her cBeTa CuaLHbli CBeT

Puc. 2.13. Vicnonb3osakune kona RZ 8 ONTOBONOKOHHbBIX CETAX

Kon RZ nmpumeHAeTCH He TOILKO B CeTAX Ha OCHOBE 3JEKTPHUYeCKoro Kabens,
HO # B OITOBOJIOKOHHBIX CeTAX. IIOCKONbKY B HMX HE CYILIeCTBYET MO0~
TeJbHLIX ¥ OTPHUATENLHBLIX YPOBHEH CUIHAJNA, HCTIOAbL3YETCA TPH YPOBHA:
OTCYTCTBME CBETA, «CPEAHIIT» CBET, «CHJIbHBIH» cBeT. 3T0 oYeHb yAobHo: Hamke
KOTJla HeT Nepexadi HEpOoPMallii, CEET BCE PaBHO IIPHCYTCTBYET, ITO N03BO-
JAeT JerKo OTPeNeTHTh LeI0CTHOCTE ONTORQIOKOHHOM JMHKI CBA3Y §e3 Ko~
IOJHUTENbHBIX Mep (pHe. 2.13).

Koa Manvecrep-II, uan maHgecTepeknil KO, MoJyyus Hanbonbllee pacnpo-
CTpPaHeHHe B JOKadbHBIX ceTsax. OH Takye OTHOCHTCA K CAMOCHHX POHMINPY-
WOLIUMCH KOJaM, HO B OTAUMe oT Kojga RZ smeer He Tpy, a BCEro TOABKO ABa
YPOBHSA, 4TO c1I0c06CTBYET ero Jydlieff noMexo3alluieHHoCTH. JJornueckomy
HYJIIO COOTBETCTBYET NON0KUTENBHLI Mepexoll B enTpe fura (To ecTh nepeast
noJoBMHa OMTORDrO MHTEPBaia — HM3KHI YPOREHL, BTOPaA MOJOBMHA — BBRICO-
KHMit), a lornyeckoit eqMHKLE COOTBETCTBYET OTPUUATENLHEI I8 PexXol, B eH-
Tpe uta (1nm HaobopoT).

ObA3arenbHoe HaJM Me Nepexoa B HeHTpe HITa 0380 IAeT NPHEMHUKY Koaa
Manruectep-11 Aerko BRITENNTE 13 NIPHILEIILEro CHIHANA CHILXPOCHIHAT, YT
AaeT BO3MOMHOCTE NEependeaTs HHpOPMALNID CKOMb YTOAHO DOALIIMMIM Ma-
KeTamu Gea morepb M3-3a pPaccHHXpoHusan, Jomycrumoe pacXoiiesne
YacoB NPUeMHMKA M NepefaTinKa MoKeT 10cTHraTe pemrannsl 25%. Kak u B
eayuae koxa RZ, nponycksas cnocoGHoeTy IMHIK TpebyeTc A B 1Ba Pada BLITIe,
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4eM IIpH MCIIONE30BaHMK NpocTeiiuiero Koga NRZ. Hanpumep, ana ckopoct
nepenauu 10 MGt /c Tpebyerca nonoca nponyckanua 10 MTI'u, Kox Manuec-
Tep-1I ncnoab3yeTCeA Kak B BICKTPHYECKUX Kabedsx, TaK U B ONTOBOJIOKOH-
HbIX KaGeasx (B nocnenHeM clyyae o/itH yPOBEHb COOTBETCTRY T OTCYTCTBUIO
cBeTa, a APYroi — HaANH4KuIo CBeTa).

Bonbioe 70CTOMHCTBO MAHYECTEPCKOTO KOJA — OTCYTCTBME TTOCTOAHHOMN CO-
CTABJIAIOLLEH B CHIHAJE ([IOJIOBHHY BPeMeHM CUIHAJ NOJOKHTEILHLIN, 1Py -
IY10 MOJOBUHY — OTPMIATENLUEIN). 3TO aeT BO3MOMHOCTh NIPHMMEHATL M8
rajibBaHMHECKOi pa3BABKM MMy IbcHble TpatcdopmaTopst. Ilpu aToM HeTpe-
OyeTca nOnOJHMTEIBHOIO MCTOUHMKA IUTa s A JIMHUKN CBA3M (KaK B CJIy-
Yae HCnoAb30BaHMA ONTPOHHON PasBA3KI), PE3K0 YMEHBILAETCH BIIANNE HU3-
KOYaCTOTHBIX MOMEX, KOTOpble He MPOoXonAT uepesd TpaHcdopmMaTop, Nerko
peluaerca npobiema cornacoBauyA. B ke o/1MH U3 YPOBHEN cHrHama B MaH-
qecTepCcKOM KOme HYNeBoil (kak, nanpumep, B cetn Ethernet), To BemiiHa
MOCTOAHHOI cocTaBNAOLLEN B TeueHHe nepegayun Oy IeT paBHA IPUMEPHO 110~
JIOBMHE AMIIIUTY bl CHIHA A4, DTO MO3BONAET JAETKO (PHKCHPOBATE CTONKHOBE-
HUA MAKETOB B ceTH (KOHMIMKT, KOATH3MIO) 110 OTKIOHEHNID BEIHYMHEL 110~
CTOAHHOI COCTABJAIOLIE] 34 YCTAHOBICHHBIE NPEleIbl.

JacTOoTHBU CIIEKTP CHTHAJA NPY MaHYeCTEPCKOM KOIHPOBAHMI BKIAIOYAET B
ceba ToABKO JIB€ YAaCTOTHI: TPH cKopocTH nepenady 10 Mour/c aTo 10 MI'y
(cooTBETCTRYET NMEpenaBaeMoil HerouKe 13 OHMX HYJeH HIH U3 OfHIX elif-
Hitg) M 5 MT'u (cooTBeTCTBYET 1MOCIEI0BATENBHOCTH 3 YepPeNyIOUIMXCA Hy -
et v eguumi: 1010101010 ), no3ToMy € NMOMOIILIO NPOCTENLINX MOJAOCOBBIX
(buALTPOB MOMKHO JIETKO OT(PHILTPOBATh BCE APYTHE HACTOTHI {TOMeXM, Ha-
BOJKH, LIIY MbI).

Tak ke Kak ¥ B caydae koga RZ, npu ManuecTepekoM KOJMpORaHI GUelb
TIpOCTO ONpeneauTh, MIeT nepeavia MM HeT, TO eCTh AeTERKTHPOBATL 3aHA-
TOCThL CETM MJIM, KAK elle TOBOPAT, 0DRapyXuBaTh HecylLlyio vacToTy. Jlin
3TOro JOCTATOUMHO KOHTPOJMHPOBATE, MPOMCXOINT JIt H3IMeHEeHHEe CHI'Hana B
TeyeHue OMTOBOTO HHTepBana. ObHapyseHHe HecyLel YacToTbl HeoOX o M-
MO, HAnpuUMep, ANA OlpeJeJeHnA MOMEHTA Havaa i KolUa [IPHEIMAaeMoro
MaKeTa, a TakAe OJA [IPpeoTBPalleHHA Hadasa nepegal B CJiydae 3aHAToC-
TH ceTH (Korja nepejlaeT Kakoit-to apyroii aGoxnenr).

CraHaapTHLIA MaHUCCTEPCKINT KO HIMEET HECKONLKO BapUAIITOB, OIMH H3 KO-
TopbIX Moxazan Ha puc. 2.10. Jarrsli KO, B OTIMYNE OT KIACCHUECKOTO, He
3ABMCUT OT NepeMensl MecT IBYX nposoine Kabeusn. Ocobenno sto yaobito g
ciayuvae, KOT[a JIIA CBA3N HCNOIh3YeTC A BUTAA Ta Pa, 1POBOJa KOTOPOIT Ierko
nepenyTars. MIMEHHO aTOT KOJ HCNOIb3YETCA B O/THOH 13 CAMbIX H3BECTHRIX
cereit Token-Ring dopmpr IBM.
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HpHHL\Hﬂ AaHHOTO KOAa NPOCT! B HAaYale KaMaoro DMUTOBOIO MHTEpBaja CMr-
HaJl MEHHAET YpPOBEHb Ha ﬂpO’PHBDHOJ]OJRHin’] npeasliyUieMy, a B cepeguHe
eNMHUYHEIX (M TONBKO eIMHUYHEIX) 6UTORLIX HHTEPBAJOB YPOBEHb M3MEHA-
ercA emle pas. Taknm ofpasom, B HavaJe OMTOBOrO MHTEPBalla BCErfa ecTh
Mepexo, KOTOPBI UCIONB3YETCHA NJIA CaMOCHHXpornaannu. Kak 1 B ciyyae
Kraccuyeckoro koga Manuecrep-II, B wacTOTHOM CIeKTpe NpU 3TOM IIPUCYT-
creyeT aBe yacToTsl [Ipu ckopoctn 10 MGyt /¢ 910 wactors: 10 MI'y (npu noe-
Je0BaTENBHOCTH OAHMX enuem: 11111111..) u 5 MI'u (npu nocnenoeaTens-
rHOCTH opEux Hyneit: 00000000..).

34ech e CTOUT YIOMAHYTE 0 TOM, YTO YaCTO COBEPIUeHHO HENIPABOMEDHO CHM~
TaeTcA, 4TO CKOPOCTh nepefadn B 6onax paBHAETCA CKOPOCTH Mepefayvy B
Burax B cekyHny. 3TO BepHO TOJbKo B cayuae koga NRZ. Ckopoets B bomax
XapaKTepu3yeT He KOJNMYECTBO NepeaBaeMbIX OUT B CeKYHIY, a KOJIMYECTBO
HM3MEeHeHNIT YPOBHA curHana B cekyHay. Ilpu ucnonn3osanuu konos RZ unn
Manuecrep-11 tpebyeman ckopocTh B B0faxX 0Kas3bIBAETCH BIBOE BhILE, YEM
npu kone NRZ, noaToMy NoruuaHee M3MepAThL CKOPOCTD Nepefayy [0 CeTH He B
Bonax, a B Gurax B cekyuay (our/c, Kour/c, Mbur/c).

Bce pazpabaTeiBaeMble B nocneHee BpEMA KOABI IPH3BaHbl HATH KOMIIPO-
MHCC MexxIy TpebyeMoll npu 3aJlaHHON CKOPOCTH nepenauy Mnojocoi npo-
nyckanua kabess ¥ BO3MOMHOCTBIO CAMOCHHAXpoHu3aUuu. PaspaboTumku
CTPEMATCA COXPaHUTh CAMOCHHXPOHM3aLMIO, HO He 11eH0Ii IBYKPAaTHOTO yBe-
JIMYEHMUA TI0JI0CK! TPONYCKaHMA,

Yalle BCEro AJid 9TOro B I0TOK NepegaBaeMbix BUTOR nobaBnaioT 6MUTsl CHHX-
POHM3ALMH, HATPHMEP, OIUME GUT CUHXPORM3aIH Ha 4, 5 unn 6 uudopmau-
OHHBIX 6UTOB MK ABa 6HTa CHHXpOHM3aUMM HA 8 mMH(OPpMAUMOHHBIX BUTOB.
IlpaBya, B IEICTEHTEILHOCTH BCE OGCTOMT HECKOMKKO CJI0MKHES: KOAMPORa-
H}E He CBOAMTCA K IPOCTON BCTaBKe B repejaBaeMsle JaHHbIE JOTOJIHUTEIIb~
BBIX 61ToB, I'pynmer HHDOPMaUHOHHBIX O1TOR IpeodpasyIoTeA B epegaBae-
MBI [T0 CEeTH FPYNNBI ¢ KOAKMYecTBOM OMTOR Ha oXMH Mau gBa Gonbmre.
TTpuemMuuK, ecTeCcTBEHHO, OCYILECTBAAET 0DpaTHoe lpeobpa3oBaHie, BOCCTA-
HaBJIMBaeT HCXOAHbIE nHhopMaLMorHEle 61 TEL JOBOALHO TPOCTO OCYLIECTE~
JAeTCA B 9TOM caydae i obHapyKeHue HecyleH 4JacToTh! (TO €CTh AeTERTH-
popaHue rnepegayn).

Tax, 8 cern FDDI (cxopocTts nepenaum 100 M6ut/c) npumenaercs xon 4B /5B,
KoTOPLI 4 nHGopmaloREbIX OuTa NpeobpasyeT B 5 nepelasaeMbix 61ToB.
IIpw aTOM CHHXPOHN3AUMA IPUEMHIIKA OCYILECTBAAETCA OIMH pa3 Ha 4 bura,
a He B KaXkJom BuTe, Kak B ciydae xona Manuectep-II. Tpebyemas nonoca
OPOIYCKANMA YBENMIMBASTCA 110 cpaBHenuio ¢ kogom NRZ ne B aBa pasa, a
TOABKO B 1,25 pasa (To ecTk cocrasuget ue 100 MTI'y, a seero muis 62,5 MT'y).
IIo ToMY e MPUHUMTY CTPOATCS M APYTUE KOJIb, Hanpumep 3B /6B, ncnons-
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3yeMblit B cTaHnaprroit ceTn 100VG-AnyLAN, unu 8B /10B, ucnonb3yembiit
B ceTH Gigabit Ethernet.

B cermenTe 100BASE-T4 cetu Fast Ethernet npumenen HeckonbKo MHOI 10~
xon. Tam ncnonsayerca kon 8B/6T, npenycmarpusaonmii napaiienbuyo
nepefady TPeX TPeXypOBHEBbIX CMTHAJOR 110 TPEM BUTHIM NNapaM. JT0 NMo3Bo-
AfeT ZoCTHYb cKopocTy nepenaun 100 Mdur/c na nemespix kabenax ¢ BUTHI-
Mt IapaMM KaTeropuy 3, MMelolX Mosocy nponyckanyua seero mmbs 16 MI'y
(cm.Tabn. 2.1). IIpaBaa, ato Tpebyer HoabLuero pacxoya kabens i yBeauHenus
KOJIMYECTBA NPHeMHIKOB i TepeaTunKoB. K ToMy e NpUHIMITHAILHO BaK-
HO, 4T00BI Bee nposoaa BblIM OHOMN JUTMHBL, 906k 3aIeP/KKH CHTHAJA B HUX
HEe pa3Ju4alnch Ha 3aMeTAY10 BelYuHy.

IToppobuee aTi Koabl 6YAYT PACCMOTPEHBI B Pa3)ieiaX KHUIH, OCBALIEHHBIX
KOHKPETHBIM THIAM CYLIECTBYIOLIMX CeTel.

Bce ynmomaRyThie KOJkI IpeAyCMaTPHBAIOT HETIOCPEJCTBERHYI Nlepeayy B
ceTh UHGPOBLIX ABYX- M TPeXyPOBHEBBIX NMPAMOYTOJBHBIX MMITYILCOB.
Onrako MHOrMla B CETAX UCMOIbL3YETCA U IPYTON MyTh — MOAYAALMA UHDOP-
MalMOHHBIMM MMITYJIBCAMH BbhICOKOYACTOTHOrO aHAMOrOBOro curuata. Takoe
aHaJIOTOBOE KOAMPOBaHYE MOZBOJIAET IPH NEPeXojie Ha IIHPOKOIIONOCHYIO e
penauy CyLecTBEHHO YBEIMIMTD IIPONyCKHY10 criocofHocTh kKanana ceaau. K
TOMY 7K€, KAK YiKe OTMeYasioch, NPy NPOX0MKASHMHM 110 KAHAIY CBA3M aHAJI0-
rOBOro CUrHaJa (CHHYCOMAANbHOTO) He MeKaXkaeTea hopMa CHTHAJA, @ TONBKO
YMEHBLIAeTeA €r0 aMITMTYJa, 4 B cayyae uudpoBOre CHriana ele i ueka-
raeTcA gopma curuasaa (cm. puc. 2.5).

1 ﬂ 1 0 | 1 1 1 1 1 1 0 | U 1 l 1 U 1

% 500 e R B

Puc. 2.14. AHaNOroBoe KoAWPOBaHUe UMPPOBON MHPOPMaLMK

K cambIM ITPOCTEIM BHIaM aHAJOTOBOI0 KOAMPOBAHNA OTHOCATCA cleayionlie
(puc. 2.14):
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8 aMnuuTyAHAA Moayaauna {AM), npu KoTopoii Jornueckoi enan-
HMIE COOTBETCTBYET HAJNMUME CUIHAMNA, & JIOTHYSCKOMY HY IO =
€ro OTCYTCTBMe (MIIM CMTHAJ MeHbliel aMiautyasl). Yacrora
CHTHaJa 0CTaeTCA [OCTOAHHOM,

® gactoTHada Monyaaumua (YM), npu KOTOPOit MOrHUEC KO eIMHI-
e COOTBETCTBYET CHMTHAN Gonee BLICOKOM HaCTOTEhI, a JoTHU4Yec-
KOMY HYJIIO — CMTHaJ Dojlee HM3KO# 4acToThbl (MM HaobopoT).
AMNIUTYA cUTHANA OCTAeTCA MOCTOAHHOM,

® dazosan moaynauua (PM), npu KoTOpoit cMeHe JIOTMYeCKoro
HYJISl Ha JIOTMYECKY0 eMHEMILY M JQrM4ecKol elMHMIIbI Ha Jo-
IMYECKHI HYJIb COOTBETCTBYET PE3KOE H3MEeHeHHe (ha3bl CHHY -
COMIANBLHOIO CUTHAJIA OIHOM M TOMH e HacTOThl ¥ aMIIIMTY Bl

Yale BCEro aHaJ0roBoe KOAMPOBaHUe MCNoNb3yeTes [pK nepenaye uHdop-
Mal[MH 110 KaHaJIy ¢ Y3KOF NoJocoil MponycKaHUA, HanpyuMep no TeedoHHEIM
JMHMAM B r100anbHbIX ceTAX. B JoOKalbHBIX CeTAX OHO MPMMEHAETCA PEAKo
13-3a BLICOKON CJI0MKHOCTH M CTOMMOCTH KaK KOAMPYIOLLIET0, TaK U AeKOIHPY-
oLero obopynosaHuA.



FMABA

MAKETbI,
NMPOTOKO/Jibl
U METOA4bI
YNMPABJIEHIA
OBMEHOM

3.1. HazHayeHMe NakeToB U UX CTPYKTYpa

Mudopmanua B 1OKaNBHBIX CETAX, KaK MPABHJIO0, TepelaeTes OTHEIbHBIMI
MOPUMAMM, KYCKAMI, HA3bIBAEMBIMHY B DA3JTHYIHBIX MCTOYHHKAX lMaKeTaMH,
rafapamu uan Gnoxkamu. JMenonb3opaHie NakeToB CBABAHO C TEM, YTO B CETH,
KaK MpaBMII0, OAHOBPEMEHHO MOKET MPOMCXOOHTh HECKOJIBLKO CEaHCOB CBA3M
(BO BCAKOM cliyuae, NPy TOMNONOIMAX «IUMHA» M «KOJIbILO»), TO €CTh B TEUEHIHE
OJHOTO M TOTO ¥<e HHTEepBaJa BpeMeHM MOTYT MATH nBa WK Gomsuie mpouec-
COB Nepejayy AaHHbIX MEX Y PasIUYHEIMK Mapamy abonerTop. [TakeTh Kak
pas M MO3BOJIAIOT PASIENUTE BO BpEMEHM CeTh MesK 1y Nepeslalomumy Hadop-
Malio aboHeHTaMHM.

Ecan 6b1 Bea Tpebyeman nnucpopmauma nepegasaach cpasy, HellpepeIBHO, 63
pasfgesieHHA HA MAKeThl, TO 3TO IPHUBEN0 6Bl K MOHOIIOJBHOMY 3aXBaTy CeTH
OXHMM 13 aboHeHTOB Ha J0BOJILHO MPONOJKUTeIbHOE BpeMs. Bee ocTanpHble
aDOHEHTR! BLIHYKAEHE] DL OBl 3KaThH OKOHYAaHMA NTepegaun seefl nHdyop-
MalMK, ITO B pAlle cayydaes Morio 6ut noTpeboBaTh JeCATKOB CEKYHI, M J1ase
MMHEYT (HanphiMep, NpM KOITMPOBaHMI COAEPKUMOro LeJI0T0 eCTROTO JHCKA ),
Yrobbl ypaBuATh B IIpaBax Bcex a0OUEHTOB, a TaK#e NPHUMEePHO YPaBHATH
BpeMA JOCTYNA K CeTH U METErPAabHYIO CKOPOCTh epeLatiit HitpopMaLting 1A
Bcex abOHEHTOB. KaK pa3 M HCMOJb3YIOTCA NakeTrl (kagpel). Jlanua maxkera
3aBUCHT OT THIIA CETH, HO 00BITHO OHA COCTARJAET OT HECKOJBKHX JECHTKOB
GaiiT A0 HeCKOJIbKMX Kiobasir,
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BakHo TakKe 1 TO, yTO npyu nepegaye bonblinx MacCHBOB MHMOPMALMH CTa~
HOBMTCA JOBOJBHO BBICOKON BEPOATHOCTH OIMOKM M3-3a noMmex u cboes. Ha-
MPUMEp, NP} XapaKTepHOH IJA JOKaNbHEIX CeTeil BeliuuHe BePOATHOCTH
onuHOuHOM oMbku B 10 naxker naunoi 10 Kout Gyaer uckaxen ¢ BepoaTHO-
cThio 107, a maccus gaunoit 10 Moéut — ¢ BepoaTsoctsio 107 K Tomy e obHa-
PYKUTE OLIMOKY B MacCHBE M3 HECKOMbKMX MerabaiiT HaMHOro cJloxHee, YeM
B Makere U3 HecKoNbKMX Kuiabaiit. [Ipu obuapyskeunn omubry npuaeTcs
NOBTOPUTL Tepefayy BCETo MaccHuBa, YTO FOpasfio CJOMKHee, YeM [MOBTOPHO
nepenaTts Heboasinoit naker. Ho npyu noBTopHoit nepenayde Goapiuoro Macem-
Ba CHOBA BBICOKA BEPOATHOCTH OIMGKK, M TIPOLECT 3TOT PH CAMIIKOM Goab-
I10M MAaCCHBE MOXKET NIOBTOPATHLCA N0 BeCKOHEMHOCTH.

C npyroii cTOpOHEBI, MaKeTHl MMEIOT MpeMMylnecTsa U nepen nobasiTosoit (8
Gur) nau nocnosroi (16 6uT uam 32 6ura) nepenaveit uudopMalumK, Tak KaK
yBeJMYMBAETCA MOJIe3HAR 3arpy3Ka CeTH 3a cUeT ymeHblueHud Tpebyemoro
KoJHYecTBa caysxebHoM nHpopMaLmy. 3TO e OTHOCHMTCA M K MaNleHbKMM na-
KeTaM JIJIMHON B HecKoAbKo bayiT. Bens ka)kaeni nepeiagaemMblit o ceTu na-
KkeT obAszaTenbHo conepxuT B cebe 6MTHI, OTHOCALIMECH HETIOCPEACTBEHHO K
obmeRy no ceru (crapToBnle 6uThl, BuTH agpecauuu, GMTEI THNA M HOMepa
naxkeTta ¥ T.4.). [Ipi ManeHbKMX nMakeTax noad 3TOH cayrebHolt urdopmamuu
GyaeT Henmo3BOIUTENLHO BEICOKOM, YTO IPUBERET K CHUKEHHIO METETPaIbHON
(cpenmeit) ckopocTy obMena nadopmanmeit mexay aboHeHRTaMn ceTH.

CymecTeyeT HeKOTOPaA ONTHMAaNbHASA AIMHA [TaKeTa (MM ONTHMaIbHBI -
ana3oH JJMH [IaKeTOB), NPH KOTOPOJ CpeIHAA CKOPOCThL obmMeHa MHdopMaL-
eii o ceTi OymeT MaKCHManbHa. 3Ta LfHA He ABJAETCH HEM3MEHHO Beun-
YHHOM, OHA 3aBMCHUT M OT YPOBHA NMOMeEX, M OT MeTOAa ynpasienus obMenom, i1
OT KOJM{UecTBa aDOHEHTOB CeTH, 1 OT XapaKTepa rnepefasaeMoi MHpopMaLun,
1 OT MHOTMX IPYTHX (hbaKTOPOB.

CrpykTypa 11akeTa ONpeie AeTcs Mpex e BCcero annapary pabiMu ocobenAo-
CTAMHM ITAHHONM ceTH, BLIDpaHHOM TOMOJOrMeH ¥ TUIIOM cpelibl Nepefayn MH-
cdopManuyu, a Tak¥e CyLUIECTBEHHO 3aBMCUT OT MCMOJNB3YEMOro NpoToKoa
(mopanka o6mena uHpopManyesi). CTporo roBops, B KaxKaA0i CeTH CTPYKTYPa
nakera uaaMBMAYaabHa. Ho cyuiecTBy 0T Hekoropsie obiiie npuHIM B hop-
MUPOBAHMA NAKETA, ONpefeNnaeMble XapakTepHbIMy ocobeRHOCTAMI 0OMera
A opMalMelt 1o JIO0BIM JIOKaJIbHbBIM CETAM.

Yale Bcero naker coJepKUT B cebe cienyiolye 0CHOBHBIE TTOJA MM 9aCTH
(puc. 3.1):
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[Ipeambyna
Wpenrudpurarop Kourponbhan
npUeMHMKA cyMMa
" A

Ynpasasoman Cronoean
uudopMauna KOMOMHALMA

WnentudukaTop

nepenaTHMRa

Puc. 3.1, Tunu4Has crpykTypa naxeta

CraproBas KomOuHANMA, MM npeambysia, koTopana obecneyn-
BAET HACTPOMKY alnapaTyphl afjantepa Uy IpYroro CeTesoro
yerpoiicTBa Ha nipueM 1 obpaborky nakera. 3To roJie MoyKeT oT-
CYTCTBOBATE MU CBOIMTECH K OJHOMY-€JJMHCTBEHHOMY CTap-
TOBOMY DHUTY.

CeTesoit agpec {(upesTudHKaTop) npuENMaoiero abonenTa,
TO €CTh MHAWBUAYANLHLIN WM IPYTITIOB0I HOMEP, TPUCBOEHHBIH
Kaj oMy npuHuMaiomeMy abonenTy B ceTn. 3TOT anpec nosso-
JIAET PUEMHMKY PAclO3HATh NaKeT, aJlpeCOBaAHHbBI eMy Ju4-
HO, TPYNINe, B KOTOPYIO OH BXOAUT, Miu Bcem abonenTam ceTn
O/IHOBPEMEeHHO.

Ceregoii agpec (MIenTHdHUKATOP) Nepegalollero aboHenTa, To
eCTh MHAMBUYAJbHbIN MIM TPYINOBOH HOMEp, NpUCBOEHHB
raxkaomy nepejapouiemy abonenty, 3ror agpec MHGOpPMUpYyeT
npuauMaloilero aboHeATa, OTKyAa NpHile] JAaHHBIA NakeT.
BxmoueHnue B nakeT ajpeca nepejaTduka HeobxoauMo B TOM
cayvae, Korja 0JHOMY NPHeMHUKY MOTYT [lonepeMelHo Ipuxo-
IWUTB NMaKeTh! OT Pa3HbIX MEPeJaTHUKOB.

Cnymxebnan nadopmanius, KOTOpasA yKa3bIBAET Ha THMII ITIAKETA,
ero HoMep, pa3mep, dpopMaT, MapLWIPYT €ro JOCTABKHM, HA TO, 4TO
€ HMM HaJI0 IeJaTh MPUEMHHKY U T.I.

JarHbIe — Ta MH(MOPMALNA, pagy Nepejiayu KOTOPoi MCIoNb-
3ayeTcA HaHHBIN naker. IIpapna, cymecTBYIOT creuia bHble
YIOPaBAAKIME AKeThl, KOTOPLIE HE UMEIOT M0JH AaHHBIX. Mx
MOKHO PACCMaTpPUBATh KaK ceTepnle KoMarasl. [lakeTst, BKAIO-
qalolue Mnojie JaHHBIX, Ha3blpaloTeA MHGpOPMalHOHHEIMM Ma-
KeTaMu. YTNpPapJfAiolie NakeTsl MOTYT BBUIOJIHATL (DYHKLHIO
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Hauajla ceaica CBA3HM, KOHUA ceaHca CBA3M, MOATBERKACHUA
npieMa MHMOPMAUMOHHOrO NAKeT4a, 3arpoca nHgOPMalHOHHD-
ro naKeTa M T,

® KouTpoabHad cymMMmMa nakera — 5T0 YMCJA0BOM Kok, hopmMupye-
MBIit nepexa'r'-u-mom [0 onipegenedHBIM npaBm‘[aM H coxepma-
it B cBepHyTOM Buae uudopmaumio oo Beem naxerte, Ilpu-
EeMHHK, HOBTOPHH BbIMHUCNEHNA, CHeJIAaHHBIE I'IEpE,IIﬂT‘-IHKOM, C
MPUHATBIM IAKETOM, CPaBHMBAET HX PE3YIbLTAT C KOHTPOJIbHOMN
C)’MMOﬁ M OEJIAET BbIBCI O TPABMJLHOCTH MJIH ommboaRoCTH
nepefayy nakera. Ecay naker omnbouen, To NpMEMHUK 3an1pa-
LHIMBART €TI0 NOBTOPHYIO nepenaqy‘

® Cromosasa KOMOMHALMA CIYIKHUT JNA MHGMOPMUPOBAHMA anna-
PaTypbl npiHiMaioero aborenTa o6 okoH4anMN NNakeTa, obec-
NevBaeT BrIXO/ annapaTy pbl NPHMEMHKA M3 COCTOAHMA NMPH-
emMa. DTo 110Je MOMKeT OTCYTCTBOBATL, €CJIM MCNOAB3YEeTCA
CaMOCI-IHXpOHHSprIOIHI!ﬁCH KOO, I'[OBBDJIB}O!JJJ{I?I AETEKTHPO-
BaThb (haKT mepenayy naxkera,

Hepe,:uco B CTPYKRTYPE NAKEeTa BRIASAAIOT BCEro TP MOJA:

# HawannHoe ynpasasionee noJjie nakeTa (311 3aroJIOBOK nake-
Ta), TO ecTh None, BRAloYawliee B cebs cTapTOBYIO KOMBUHA -
LHIO, CeTEBLIC afipeca NpHeMHMKA M rlepejlaTuMKa, 8 TaKKe ¢y -
webuyo HHbopMaLHo.

® [loJse panubix nakera.

®m  HKoueunoe ynpapiAwiee roje nakeTa (111 3akJ0UeHNe, Tpek-
nep), BRalogawiiee B ce0R KOHTPONBHYIO CYMMY i CTOMNOBYIO
KOMOMTALMIO, & TAKMKE, BOSMOMKHO, a1y :#ebHY10 MH(OopMalLHIo.

TloMuMo TepMIHa «[1akeT» B JUTEPaTYpPe TaKyKe MCNOJb3YeTCA TePMHH
«Kalp», Ilnorna o 8THMK TepMIHAMK MMEeTCA B BUIY OJTHO M TO 2Ke, HO HHOTr-
Aa NOJpasyMeBaeTCA, UTO Kagp BJI0MEeH B NaKeT. B atom ciy4iae BCce rmepeyumc-
JIEHHBLIE [TOJIA Kajpa, KpoMe rlpeaMﬁy:[m ¥ CTOMOBOIT KOMﬁHHaHHH. OTHOCATCA
K Kaiapy. B maxeT momkeT TaxyKe BXOJAMTH NMPH3HAK Ha4aja KaJpa (B KOHIle
npeamOyast). Takas TepMiHosorna IPHHEATA, Hanpumep, B cety Ethernet, Ho
Ha 10 BCerfla MmoMHUTD, 4TO tlJI-t:SH‘it.‘Cl(H 10 CceTH 1IepellaeTCA BCe-TaAKH He Kalp,
a naKert (('I'.‘JIH. KOHEeMHO0, pasiyivaTh JBa 3T :lOHHTH.ﬂ). W MMEHHD Nepegaya
nakeTa, a He nepenava Kalpa, COOTBeTCTEYEeT 3aHATOCTH CeTH.
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3anpoc

FoToBHOCTL

Hannwie 1

[MoxTeepskaenne |

Janunie N

[Mepenaryux

I

[Ipuemunk

IMoareepxnenue N

JTT TJIT]

Konen

v

Bpems
Puc. 3.2, Mpumep oBmeHa naxkeTamm Npu CeaHce Cerau

B npoitecce ceanca obmena mHopMallieit Mo ceTH MeXIY NepenaniiuM i
NPHHUMAIOILUM aDOHEHTAMM NPOMCXOANT 00MeH HH(OPMALMOHHBIMY M YI1-
PaBIAIOLIMMHM TIAKETAMM 10 YCTAHOBIEHHBIM NPaBMiIaM, HA3bIBAEMBIM [IPO-
Tokosom obmena. IlpuMep IpocTeiero NpoToKona nokasad ua puc. 3.2. B
NIaHHOM CJlydae CeaHC CBA3M Ha4YMHAGTCH C 3alpoca rOTOBHOCTH IIPUEMHMKA
NpUHATE Kalnbie. B ciiyuae, Koraa npueMHIK roToB, OH MOCHLIAET B OTBET YII-
pasasioumii nakeT «oTroBHoCcTE». Ecit MpueMaNK He roToB, Ol 0TKAa3blBAET-
CA OT ceanca JIPYTHM YyIpaBasIomMM NakeToM. 3aTeM HauMHaeTeH coDCTBeH-
HO nepexaya AaHHbiX. [Ipu aToM Ha KaxM<ablil [oJdyuyeHHBI NaKeT JaHHBIX
NpMeMHUK OTBeYaeT NaKkeTOM NOATBEP KIAEHNMA. B cayyae, KOTIA NIAaKeT Nepe-
HnaH ¢ olwHdKaMi, NPUEMHNK 3alIPALIMBAET [IOBTOPHYIO Nepeaaty. 3aKkaHdi-
BaeTCA Cealc YNPaBAAIWMM [IAKETOM, KOTOPLIM NepefaTyik coobljaeT o paa-
peie cBA3H. CYIecTByeT MHOKECTBO CTAHIAPTHLIX MPOTOKOJOB, KOTOPhIE
MCIIONBL3YVIOT KaK Nepefayy ¢ MoATBep:KIeHMeM (¢ rapaHTUPOBAHHOIN JI0CTaB-
Koif makeTa), Tak 1 nepefayuy Ges noareep:kaenus (6ea rapaHTHM T0CTaBKU
naxera).

TIpst peanbioM oBMeHe No ceTH HCIIOIB3YIOTCH MEOIOY POBHEBbIE TPOTOKOMBI,
Kaskabli 13 KOTOPLIX MpeInosaraeT CROK CTPYKTYPY Kaapa (cBolo aapeca-
M0, CBOK YIIPABIAIOLLY IO HHpOpMaIio, cBoi chopmaT ganubix i T.4.). Beas
[IPOTOKOIRI BRICOKHX YPOBHES! MMEIOT A0 ¢ TAKHMH MOHATIAMM, Kak aiin-
cepBep KK NPUIIOKEeHNe, 3anpallBaloLLee JAnHbe y APYTOr0 NPUI0KEeHNA,
¥ BIIOJIHE MOLYT HE METh MpecTaBaeHns Wil O THIE All0aPATYPhl CETH, HH 0
MeTojle ynpasjaeHins odmenoM. Bee Kaipht foltee BEICOKMX YpOBHEN Mocaeno-
BATEJhHO BKJIAABIBAIOTCH B MEpeaBaeMelll NAKeT, TOMHER, B N0JAe JaHHLIX
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nepejgaBaemMoro nakera (puc. 3.3 ). Kakapii caenyonyil BKIaIbIBaeMblif Kaap
MOKET COJEep:KaTh CBOIO cobeTBeHHYIO cayxebnyio nudopmalnio, pacnona-
FAIINYCH KaK A0 JaHHbIX (3ar0J0BOK), TAK U 10CJe JaHHEIX (Tpelinep), npu-
HeM €€ Ha3HaueHMe MOMKEeT OBITH CAMBIM Pa3JIM4YHLIM, ECTECTBEHHO,JJ.OJIH BCI1O0-
MOTraTebHOM uncbopmaxmn B rnakKerax TIpH 2TOM Boapac'rae'r C KaXMIOIbIM
CACMYIOLMM YPOBHEM, 4TO CHMKaeT 3()heKTHBHYIO CKOPOCTh Nepenayy naH-
Helx. [loaToMy nns yBeMI49eHNA 3TOM CKOPOCTH JyHiie, 4To6bl MPOoTOKONb! 06-
MeHa OblJIM KaK MOZKHO Mpolie, ¥ 4Tobs1 y poBHe 3THX NpoToK0a0B Gb110 Kak
MOXHO MeHblue. MHaye HMKAKaRg CKOpOCTh nepenalm 6HTOB HEe noMoxxeT, 1
OricTpas ceTh MOXKET NepejaBaTh, K NPMMepY, Kakoi-uudy b (aia qonblue,
yemM MeJJIeHHaA CeTh, KOTOpaA MnoJib3YeTCA bonee npocrhm HPOTOKOJ'IOM.

Kanp
Iﬁmnonoxl JNauusie [Tpcﬂnep l TPETHEro
yposHa
Kaap
I’immrunoxl Hanrxble Tpeiinep I BTOPOro
YPOBHA
Kaap
iiam;muuxl Haunsle Tpeiinep | nepsoro
VYPOBHA

Puc. 3.3. MHOroyposHesan CMCTEMa BNOXEHWUA K3OPOB

3.2. Agpecauuna nakeToB

Kamnoeiii aboHedT (Y3e1) T0KaTBHON CETH OMKEH MMETh CBOI YHUKANLHLIN
appec (oH ke naerrudukarop, MAC-agpec), uTobs eMmy MoxkHO ObLio agpe-
coBaTk NakeTbl. CyLIeCTBYIOT JIB€ CCHOBHBIE CHCTEMbI MPHMCBOCHKMA aJIPecoB
abosenTaM ceTH (ToyHee, cETEBBIM aflanTepaM 3THX aGoHEeHTOR).

ITepeas cucreMa snemMeHTapHo npocta. OHA CBOAMTCA K TOMY, UTO [IPH yCTa-
HOBKE CeTH KajkjoMy ab0HeHTY NPUCBAMBACTCH CBOII afpec (IIporpaMMHO MK
¢ TTOMONIRI0 IepekoYaTesnell Ha mwiarTe agantepa). [Ipu atoM Tpebyemoe Ko-
JIMYECTBO Pa3pANOB apeca ONnpeneNAeTCA U2 MPOCTOro YpaBHeHuA:

2t Nm:.x’

rjie 1~ KOJYecTso pa3paAaos aapeca, a N — MAaKCHMabLHO BO3MOMKHOE KO-
auuecTteo abonenTos B ceT. Hanpumep, BOChMI paspai0B afipeca A0CTaTod-
Ho 117 cetn ua 255 abouentos. Ouuu anpec (00btyuuo 1111...11) oTBoAMTC A 108
WM POKOBEILATEIbHOMN Mepejatu, TO eCTh MCTIONB3YETCA ANA NAKEeTOB, aape-
COBaHHLIX BCeM aboHEeHTaM OTHOBpeMeHHo. VIMeHRO 3TOT MoAX0H MCIIONb30-
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BaH B TaKO} u3BecTHoOil ceTy, kak Arcnet. JIoCcTOMHCTBA NAHHOIO MOAX0AA —
NMPOCTOTA M Malklit obbem cuyxedbHolt HHMOPMAINK B TAKETe, a TAKKe Npo-
cTOTa aNlapaTyps! afanTepa, pacro3Halomei aapec nakera. Henocratok —
TPYI0eMKOCTh 3aJaHUA a[PeCOB M BO3MOMXHOCTh olnbry (Hampumep, AByM
aBonenTam ceTH MOXeT ObITh MPUCBOEH OIUH M TOT XKe afpec).

Bropoii nogxon k axpecatmy Gbis paspaboTan MexyHa poHO Oprannaaim-
eif IEEE, zanumaromeiica cTanlapTiaanueir cereit. Mimenno on ucnoasayer-
ca B GonbLUMHCTEE ceTel M peKOMeH10BaH /1714 BCceX HoBRIX padpaborok. Mxesa
COCTOMT B TOM, 4T06bI IPMCBAMBATE YHUKANLHBI CEeTeBON afpec KaKAOMY
ajlafiTepy CeTH ellle Ha 3Tane ero MarotopaenuA. Eciy KonuyecTBo BOIMOMK -
HBIX azipecoB Oy aeT nocTaTouno GOJBINNMM, TO MOXKHO ObITh YBEPEHHBIM, HTO B
moboi ceTh Be Byner aGoREHTOB ¢ 0IMHAKOBBIMM agpecamy. Buia Bolbpan 48-
6uTHRI (hopMaT agpeca, ITC COOTBETCTBYeT npiMepHo 280 TprilnoHam pas-
IMYHBIX agpecos. [IOHATHO, YTO CTOJILKO CETEBRLIX aAaNTepoB HUKoraa He 6y-
[eT BBIOYIIeHO.

| GuT 1 bur 22 finra 24 6uTa
II/GIU/L OUL (nmentudpnkarop) | OUA (certesoii aapec)

UAA (46 6uT)

Puc. 3.4. Crpyxtypa 48-BuTHOro CTaHpapTHOrO afpeca

Yrobbl pacipeenTs BOSMOMCHbIe IMaTla30Hbl 21PeCOB M 1y MHOTOMHCIIEH -
HbLIMM H3TOTOBHMTEJIAMM CETEBLIX afanTepos, Dbina npeio/KierHa cnedyoilan
CTPYKTYypa afpeca (puc. 3.4):

® Munangmue 24 paspana Koaa anpeca HasmeiBaroTes OUA
(Organizationally Unique Address) — opranuM3anuouso yau-
KaJbHBIA agpec. VIMeHHO uX mpucBauBaeT IpoM3BOANTENL Ce-
TEBOro ajganrepa. Bceero BoaMoskHO cBhie 16 MUILIMOHOB KOM-
BuHa .

® Crnenywomue 22 paspaga Koma uasmpalores OUI
(Organizationally Unique Identifier) — opraausanuonno yumu-
Ranbublit uaenTutpurarop. IEEE npuceanpaer oaun min He-
ckonbko OUI kasxkgoMy NMpoM3BOAWTENI0 CETEBbIX ajalTepos.
I9T0 NO3BONALT HCKIIOYHTE COBIIAIEHH A aJlpecoB alarTepoR OT
pa3zHbIX IpOU3BoaNTE el BCero BO3MOMHO CBRIIE 4 MIIIMOHOB
pasubix OUIL Bmecte QUA u OUI xasniBaloTca UAA
(Universally Administered Address) — yHuBepcanbHO ynpas-
nsemsrii agpec uan IEEE-anpec.
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B Jlpa crapiminx pa3paAia aipeca ABJAIOTCA YNPAaBJIAIOILINMM M 01—
pPenenAlT THI afpeca, crnocod MHTEPNpPeTalny OCTalbHbiX 46
paapagoe. Ctapumii 6ur 1/G (Individual/Group) onpenenaer,
MHAMBHMAYAJbHBIA 9T0 afipec Mau rpynnosodi. Ecan on yeTaHoB-
JeK B 0, TO Mbl JiMeeM €0 C MEAMBHAYAILHBIM 8IPecoM, ecly
YCTAHOBJEH B 1, TO € TPpYNNOBEIM (MHOTOITYHKTOBBIM MIIM (PYHK-
UHMOHANLHBIM) afipecom. [[akeTs! ¢ TPYNNOBLIM afpecoM MoJyda-
10T BCe HMeKLMe ero ceTeBnle anam‘epm, npu4em I‘pyﬂHOBOﬁ
anpec onpeaenfAeTca seemn 46 muamummy paspAgamu. Bropoit
yrnpasasionuit 6ur U/L (Universal /Local) nazeiBaerca dpaax-
KOM YHHBEPCaJbHOr0/MECTHOrO ¥ IPABJIeHNA 1 OlIpeleNfeT, Kak
OBl NPUMCBOEH afpec JaHHOMY ceTeBoMy ajganTepy. OBbIYHO OH
veranoeneH B 0. Yeranoska 6ura U/L B 1 o3rayvaer, 4ro agpec
3aJlaH He NTPOHU3BOINTEeNeM CETEBOTC aJanTepa, a opraﬂuaanueﬁ.
HCHONBIYIOLIEH TaHHYIO0 CETh, DTO H0BOJILHO PEIKaA CHTYalMA,

IL.“]H mnpoxosema're:lhﬂuﬁ nepenavu IiCl’IOJl'bSyE'i'CH CrneHaJiLHO BhtﬂeJIEHHI:If{
ceTeBoit anpec, Bee 48 6MTOB KOTGPOro YCTAHOBIEHB! B eMuuLy. Ero npitin-
MaloT Bee abDOHeHTR! ceTi He3aBUCHMO OT X MHEAMBHYAJBEHBIX U TPYINOBEIX
aapecos.

IaHnroit cHCTEeMBI aNPECOB NPHIEPIKUBAIOTCH, HANIPHMED, TAKHUE IOy IApHbIe
cer, Kak Ethernet, Fast Ethernet, Token-Ring, FDDI, 100VG-AnyLAN. Ee
HEeOCTATKI — BLICOKAA CJIOMKHOCTE aNMapaTyphl CETEBbLIX alallTepoB, a TaK-
ke Bonbias gons cnyAcedroi HahopMalMK B NepenaBaeMoM NlakeTe (aapec
MCTOMHMKA 1 alpec npieMunKa TpedyioT yske 96 Giros nakera, uian 12 bakir).

Bo muoOrnx ceTeBbIX azjanTepax NpeiyvcMOTPER Tak Ha3blBaeMBIi HPKY AP~
HbIH pexiM. B 3TOM perkuMe aganTep NMPUMHUMaeT BCe [aKeThl, NPUXoIALe
K HEMY, HEe3aBHCHMO OT 3HaYeHHA [OJA afipeca NPMeMHHKa. JTOT PesuM He-
NoNL3YETCA, HATIPUMED, IJA NPOBeAeHUA IUarHOCTHKI CeTH, M3MepeHua ee
NPOH3BOANTE/ILHOCTH, KOHTPOJA 3a olMbKaMu nepenaun. B aTom cayyae OnIMH
KOMMLIOTEP MPHHIMAET i KOHTPOJMPYET BCE MAKeThl, MPOXOJAALLMeE 10 CeTH,
HO CaM HM4ero He nepenaeT. B aTom e peskume paboTaior ceTeBbIe aJanTepbl
MOCTOB M KOMMYTATOPbI, KOTOPBIE T0KHbI 00pabaThiBaTh [1€Pel peTpaHciIa-
1Mel BCe MPHXOMALLME K HHM NaKeThl.

3.3. MeToab! ynpaBneHUA o6MEeHOM

Cerb Beerza obbe/iniAeT HECKONBKO aDOHeHTOB, Kar Abiil M3 KOTOPBIX MMEET
npaeo nepefasaTh ceon makeTsl. Ho no onHomy kabeimo He MOMKeT oflHOBpe-
MEHHO NMepeaBaThes [BA MAKCTA, MHAYE RO3MOIKEH KOHQWIMKT (KOIIM3na),
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HTO MpUMBEJET K MCKaMEeHHID M NTIOTepe 0boUX MaKeToB. 35!3‘{11“[‘, HaJao KakKHMM-
TO 00PA30M YCTAHOBHThL OHEPEHOCTh JOCTYNA K ceTH (3aXBaTa ceTy) BceMu
aboHeHTaMM, XKENAIOMIMMY NePefdBaTh. ITO OTHOCHTCA Mpexae BCero K ce-
TAM C TOTNIOJOTIMAMHY «lIMHa» M « KOJIBLLO». TouHo Tax ke NpM TONOJOTMM ¢«3BEe3-
Ha» HeoGXoaMMO YCTAHOBHTH OUEPENHOCTD Nepeaady MaKkeTos nepudepuit-
HbIMM aGDHEHTRMH, HHa4vde ueHTPaJ‘leblﬁ abouenr NpocCTO HE CMOMeT
CIIPABHTRCH ¢ X 00paboTKOI,

IosTomy B M060#1 cOTH IPUMEHAETCA TOT MM MHOIE METO, YIIpaBieHus obme-
HOM (OH K& MEeTOJ J0CTYNAa, OH #e MeToll apbuTparia), paspelnaowui niamu
NpPeROTEpaLua ol KoHgIKTe! Mexay abonenramn. Ot adyhexTUBHOCTH
BbIOPAHHOTO METOIa 3aBHCHT 0MEHb MHOTO€! CKOPOCTh 0BMeHa nHdopMameil
MEX Y KOMIIBIOTEPAMH, HAarpy 30YHA A CIIOCOOHOCTE CETH, BpEMA PeaKiiHi CeTH
Ha BHeluHMe cobuiTiA 1 T.1. MeToj| YIIpaBJeHua — 3T0 OIMH H3 BaXKHEHIINX
napameTpos ceti. Tun meTona ynpasienus oOMeHOM BO MHOIOM oIIpeaesifeT-
A 0cOBEHHOCTAMM TOMOJOTUH CETH, HO B TO 3KE BPEMA OH J HE IPMBABAH 3Kec-
TKO K TOMOJOrMH.

MeToge! ynpaBieHUs 00MEHOM JeATCA Ha JIBE TPy

® [leHTpaansoBaHHble METOLL, IPH KOTOPBIX BCE YIIPABJIEHME CO-
cpesoTo4eHHO B oguom mecTe. HeocraTKi FakixX MeTOLOB: He-
YCTOM4MBOCTD K OTKABAM UEHTPa, MaJasa IMOKOCTE ynpaBieHusl.
JoCTOMHCTBO — OTCYTCTBHE KOH(PIMKTOB.

B JleueHTpajM30BaHHbIe METONBI, TIPH KOTOPBIX OTCYTCTBYET
HeHTp ynpasneHuA. [TaBHbIE NOCTOMHCTBA TAKMX METOLOB!
BBICOKAA YCTOHUMBOCTE K OTKazam u bonbinas rubrocrs. Oua-
KO BOBMOMKHEI KOH(DIHKTBI, KOTOPbLIe HAMI0 PA3PelllaTh.

Cywecrsyer 1 Apyroe NejJeHue METONOB YNpaBieHua 0GMeHoOM, OTHOCALEe-
cA, rnaBHLIM 00pa30M, K IeLeHTPadH30BaHHbIM METOAAM:

® JlerepmuiupoBaniikle METOAR! ONPENeNAIOT YETKIe paBia, 1o
KOTOPBIM HepeJyOTCA 3aXBaThiBalolMe ceTk aboHenThl. Abo-
HEHTHI UMEIOT TY WJIH MHYIO CHCTEMY NPHMOPUTETOB, [IPUYeM I1pH-
OpHTETBbl 3TH pa3jMuKbl 1A Beex aboHeHToB. [IpK oTOM, Kak
UPaBUII0, KOR(IIMKTEI OJHOCTHIO HCKJIIOHeHb! (M1 Man0Bepo-
ATHBL), HO HEKOTOPbBIE A00MEHTEI MOTYT JOXKMIATLCA CBORH OUe-
penu cauikom noiro. K qetepmyuunpoBaHHbIM MeTomaM OTHO-
CHTCA, HANPUMED. MAPKEPHBIN TOCTYII, NP KOTOPOM NpPazo
nepexati nepenaeTe no actadere or aboHeHnTa K aboneHTy.

8 Cayuailnple MeTOAD! NOZPAazyMeBaloT CJydalinoe qepegosalne
nepegatomux aboueHToe. B 3ToM ¢caydae BOBMOMKHOCTL KO-
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JIMKTOB [IOAPa3yMeBaeTCHd, HO NpeANaraloTeA cnocobsl ux pas-
pemenus. Cioydaiitble MeTonbl paboTaloT Xy¥XKe, UeM AeTepMu-
HUPOBaHHBIE, IPYU OOJMBIUIMX HHKOPMALMOHHEIX IIOTOKAaX B CETH
{npu fonpuiom TpaduKe ceTH) M He TapaHTHPYIOT aGOHeHTY Be-
JIMYUHY BPEMEHM A0CTYMNa (3TO MHTEDBaJ MeX 1y BOBHUKHOBE-
HUEM KeNaHuA NepelaBaTh WM MONYYeHHeM BO3MOMKHOCTH Ie-
penaTs cBodi naker). [lpivep caygaiigoro metona — CSMA /CD.

PaccmoTpum Tpyu Hauboslee TUITNYHBIX METOA YIIpaBaeHns 00MeHOM, XapaK-
TEPHBIX AJIA TPeX OCHOBHbIX TOMOJOTHHA.

3.3.1. YnpaBsneHne o6MeHOM B CeTH
¢ TOMONOrnuen «3seafa»

Jna Tonozsorny «38e3xa» Haubosee OpraiMyHO NOAXOIUT IIEHTPAIN3OBAHHLIH
MeTO[ yNpaBieHHa, IPUYeM B JaHHOM CAyJae He CAMIIIKOM BaXHo, UTo HaXo-
JTCA B UEHTPE 3Be3]bl: KOMIbIOTEP (LeHTpaIbHbL abonenT), Kak Ha pue. 1.2,
MJTH K€ CTIRUMAJBHBIA KOHIEHTPATOP, YIpaBlAwwMil obMeHoM, HO caM He
y4aCTBYIOLUMI B neM (puc. 1.5). MiMenHo oTa BTOpasA cUTyalMa peaiu3oBaHa B
cetu 100VG AnyLAN.

Camblil TPOCTONM LeHTPaaN30BaHHbI METOI COCTOMT B CAELYIOLEM.

ADOHeHTHI, KeNalolMe NepeldaTh CBO TIAKeT (MM, KaK elle roBOpPAT, MME-
uiMe 32 ABKM Ha llepefayqy), mocklIaloT LeHTpy CBoy 3anpocsl, LlenTp #e npe-
IOCTaBJIAET MM [IPaso flepesiayy MakeTa B NOPAAKE 0YepeqHoCTH, HanmpuMep,
1o ux (hU3MIeCKOMY PacTIOIONKEeHHIO 1o YacoBoii crpenke. [locne okonyaunn
lepenayM nakeTa KakuM-To aGoHEHTOM 1IpaBo NepeaaBaTh MoNYUNT CAEAY0-
Lt TI0 NOPAJKY (110 4acoBoit cTpeaKe) aboOHeHT, MMeILLHI 3aABKY Ha Nepe-
nauy (puc. 3.3).

B aTom cay4ae rosopaT, 9To abOHEeHTE! UMEIOT reorpadirieckue [IpUopUTeThb
(o 1x puaKIecKOMY pacnonoxeHunio). B Kam ablil KOHKpeTHbI MOMEHT Han-
BBICILIMM ITPHOPHTETOM 00J1a71aeT caeIyIoMuii no nopaaky aboHeHT, HO B Ipe-
ejaax rnoJTHoro UMKJa onpoca HY OJMH M3 aDOHPHTOB HE UMEeT HMKAKUX npe-
HMYwecTs nepen Apyrnmyu. HuxoMy He nNpuieTcsa maTh CBOEH ouepean
CHMITKOM T0JT0. MakeHMaTbHa A BEANMYKMHA BpeMeHy focTyna ana modoroabo-
HeHnTa B ¥TOM ciayyae OyIeT paBHa cCyMMapHOMY BPeMeHH Nepeayy NakerTos
Brex aDoHeHTOB ceTH, kpome xadnoro. Jlna Torojoriy, NOKa3aHHON Ha puC.
3.5, OH& COCTABUT YEThIpe AAMTENLHOCTH MakeTa. HMKAKMX CTOMKHOBEHMIT
naxkeToB Npx JaHHOM MeToe ObITh HE MOXKET B npHHiune, TAK Kak BCe pemne-
HIA O ToCTYNEe NPUMHNMAIOTCA B OJJHOM MecTe.
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Hanpaenenue onpoca

Puc. 3.5. LleHTpanv30BaHHbIM METOA YNP3BNEHUA ODMEHOM B CETH C TONONOrMen
«3peinay

Boamoscen 1 gpyroit NpUHIMI Peasi3aliMit LeHTPaIM30BaHHOTO YIIPABIEHMA.

B aToM ciiyuae eRTp MOCEIJIAET 3aNpock! (yIpaBIAlOLMe NaKeThl ) 10 04epe-
v Beem nepudepuitabiv abonentam. ToT nepudepnitantit aDOHEHT, KOTOPBI
X04eT nepefaBath (Mepsblii U3 OMPOIIEHHLIX ) TOChLIAET OTBET (MK JKe cpasy
HaYHHaeT nepejayy). B nansuenneM ceanc obmMeHa NpoBOIMTC A MMEHHO C HUM.
TTocne OKOHYAHMA STOr0 CeaHca LeHTpalibuelii a0OHEHT OpPOoNoNXaeT onpoc
nepudepuiiHbIX aOOHEHTOB N0 KpyTy. Ecan ke Xo4eT nepejaTh UeHTPab-
Hblit afoHeHT, OH NepesiaeT Gea BCAKOM ONEpey TOMY, KOMY XOUeT.

Kak B mepeoM, Tak 4 BO BTOPOM CJ1y4ae HUKaKUX KOH(PIMKTOR BbITh HE MOMKeT
(Bce pelueHuA TPHMHMMAET €AMHbII LEHTP, KOTOPOMY He ¢ KeM KOHMDIMKTO-
BaThb). Ecaiu Bce aboHeHTH! 0UEHb aKTHBHEI M 3aABKH HA TIepefayy mocTynamoT
MHTEHCHBHO, TO BCe oHM OY My T nnepeflaBaTk CTporo no ouepean. Ho uestp non-
JKeH ObITb HCKIOYMMTENLHO HaJexeH, uHave OyeT napaau3oBaH Beck obMen.
MexaHu3M ynpaBJIeHNA He CAMIIKOM ruboK, TaK Kak leHTp paboraer 1o sec-
TKO 3afianHomMy aaroputmy. K Tomy ke ckopocTh ylpasaenus HeBbicoka. Benb
Jaie B cnydae, KOrga BCE BpeMA NepenaeT TOAbKO OJMH aﬁOHEH‘I‘, eMy BCe
PaBHO NPMXOAMUTCA ¥IATh MOCJIe KaX0ro NepeganHoro NakeTa, noka exuTp
OIIPOCUT BCEX OCTANBHBIX aboHeHTOB.

3.3.2. ¥npaBneHue o6MeHOM B ceTH € TONONOrMen
«lUMHa»

B nipuHIiiMIIe TPH TOMOJOT MM «1LUMHa» BO3MOMHO TOUHO TAKOE XKe LIeHTPainzo-
BaHHOe yTpaBlleHne, Kaxk M B CNy4ae 3Be3Ibl. an ATOM OJTMH M3 ab0HEHTOR
(«1leHTPpaNbiiblii») MOCBIJIAET BCEM OCTANbHBIM {«niepudepiitHbiM» ) 3aNpOCHI,
BBIACHAA, KTO M3 HMX XO'eT NepejaTh, 3aTEM paspewmaeT rnepelavy 0THOMY

3 - JlokanbHbIE ceTH
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n3 abonenTos. [locsie OKOHYaHMA Nepenaty nepefasasiinii abonenT coobina-
€T «LleHTPY», 4TO0 OH 3aKOHYMJI Nepefayy, 1 «lieHTp» CHOBA Ha4YMHAET ONpoc
{puc. 3.6).

Bee npeumyiniectsa u HeIOCTATKY TAKOTO YNIPaBJIeHUA — Te Xe caMble, YTO 1
B Clly4de 3Be3]bl. EJ].HHCTBEB‘HDE OTJIM4YHMe COCTOMUT B TOM, 4WTO LEHTP 3AECh He
nepecslaeT HHMOPMaLUMIO OT OIHOTO ab0HeHTa K APYTroMY, KaK B TOITOJIOIMH
«aKTHBHAaA 3Be3/ia», 4 TOJMbKO YTIPaBIAeT 06MEeHOM.

OI[H&KO TOpaszo 4Jalle B LIMHE UCIONb3YETCA JeeHTpalu30BaHHOe CJ'I_Y‘Iaﬁ-
HOE ¥NpageJjeHMe, TaK KaK BCe CeTEBbIE aJallTephbl BCEX a0OHEeHTOB B JaHHOM
clly4dae 0fMHAKOBbI. Hpu Bblﬁope JAeleHTPad30BAHHOIO YIIPaBJIeHA BCe abo-
HEHTDbI TAKMKE MMEIOT paBHbLIE TpaBa A0CTYNAa K CETH, TO €CTh ocobeHHOCTH TO-
MOoJOTHHM COBNIANaKT C ocobeHHOCTAMY MeTOoHa ¥IIPaBJEeHNA. Pewuenne o TOM,
KOTOa MOMHO NepenaBaTh CBOM NaKeT, MPUHUMAETCA KaXK abIM aboHeHTOM Ha
MECcTe, MCXO0IA TOJBKO M3 aHAJIN3a COCTOAHMA CeTH. B nauromM cny4ae cyuie-
CTBYET KOHKYPEHUMA MEKIY aloHeHTaMM 3a 3aXBaT CeTH M, CJIe0BaTEeJIbHO,
BO3MOMHB! KOHq)J‘IHK‘TbI MeXIY HUMHM M MCKaM(eHMA NepegaBaeMbIX JaHHBIX
M3-3a HaJOAEeHMA NaKeTOB.

Hanpasaenne onpoca

Puc, 3.6, LIeHTPanr30BaHHOR YNPaBNeHne B CeTU C TONONOTUEN LLIMHA»

CylecTByeT MHOKECTBO aJATOPHTMOB JOCTYIA MM, KaK ellle rOBOpPAT, ClleHa-
PHEB NOCTYMNA, IOPOi 09€Hb CA0KHBIX. VX BBIOODP 3aBUCHT OT CKOPOCTH Nepe-
J[aYM B CeTH, OT AJIMHBI IIMHLI, 3aTPY>KEHHOCTH CeTH (MHTEHCHBHOCTH 0OMeHa
M TpadirKa ceTi), OT HCIIOJIBL3YeMOoro Koja nepejaun. OTMeTuMm, 4To MHOTAE
O YTIPABJAEHUA HOCTYTIOM K IIMHE MCHOAb3YeTCA NOMOJIHUTENLHAA IMHUA
CBABM, YTO yOpolllaeT aMMapaTypy KOHTPOMIIE POB M METOLL JOCTYTA, HO 00bI-
HO 3aMETHO YBEJMUYUBAET CTOMMOCTE CETH B L[EJIOM 33 CHEeT Y/ABOSHUA AJIMHbI
xabess M KOMMYecTBa TIpUeMonepenaTuikoB. [loaToMy JaHHOE pellieHne He
TOJY KO0 LM POKOrO PacrpocTpaHeHKA.

CyTb Bcex cayvaiiHBIX METO/0B yNpaBieHua obMeHoM NoBOJBHO npocTa. IToka
ceTh 3aHATA, TO €CTh I10 Hell MAeT Nepenava nakeTa, abOHEHT, XeNaolmii ne-
PEAaBaTh, AT 0cBOBOMKAEHNA ceTH. Belb B IPOTUBHOM clIyyae HEMHMHYEMO
ucKazaATea u nponaaytT oba naxera. [Tocse ocBoboxaenns cern aboneHT, xe-
JNaloLMii NepefapaTh, HAMMHAET CBOIO Nepefayvy. Ecau oqHOBPeMEHHO ¢ HUM
HAYANK [EPEgavy elle HECKOILKO aD0HEHTOR, TO BOBHHKAET KOJIIMauA (KoH-
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¢amKT, cTONKHOBEHME nakeTor). KondankT ator gerextupyercd Beemy abo-
HeHTaMM, epefaya NpexpamaeTcs, ¥ Yepes HEKOTopoe BpeMA NpeAIpUHN-
MaeTcA MOBTOPHaA NOMNbITKa Nepexati. IIpy 3ToM He MCKIIIOYeHb! TOBTOPHBIE
KOJJIM3MN 1 HOBBIE TNOMBITKY NepesaTs ceoii naker. M rak npoposkaerca o
Tex Nop, Noka naxeT He Oyner nepexax 6ea komuusmii.

CymecTeyeT HECKONLKO PAa3HOBHAHOCTEN CAYYAIHLIX METONOB YTIpaABICHUA
obmenom. B HEKOTOPBIX M3 HMX He Bee nepefarolme aboHeHTbI PACMO3HAKT
KOJIIM3HIO, & TONBKO Te, KOTOPbIe MMEIOT MeHbIUMe TPHOPHTEThl. ADOHEHT ¢
MaKCHMabHBEIM TTIPMOPUTETOM M3 BCeX, HaYaBIUMX Nepefayy, S3aKOHYUT ne-
penauy cBoerc naxkera 6e3 omubox. B HeKOTOPBIX Cly4afHbIX METOZAX YI-
paBieHNA 0OMEHOM KasKablit aDOHEeHT HaYMHAET CBOIO Nepeaavy MocJie 0CBo-
GO}KEQHHR ceTu He Cpaly, a BeIAepDAaB CEOX, CTPOTO HEHAHUBHAYANbBHYO
3ajepRKy. MakcMManbHBIM OpUMOPHTETOM ByaeT obranaTh abBOHEHT ¢ MUHM-
MaJIbHOJ 3afepxkoi. Ho xoTa B 060MX cyuasx MMeeTCR cucTemMa pUopHTe-
TOB, METOIbI BCE-TAKM OTHOCATCA K Cﬂy‘{aﬁlibll\d. TaK KaK UCXOJI KOHEY PeHI MK
HeBO3IMOMHO NpeACcKa3aTh.

Yange Bcero cHCTeMa NPUOPUTETOB OTCYTCTBYET NMONHOCTRIO, M Mocyle 00Ha-
py»#eHus KoaTHauy aboHeHTR! BBIOMPAIOT 3agePrKKY A0 CJAeNyIoLlei nombIT-
KK TIepeaady Mo caydaifHoMy 3aKoHy. MiMeHHo Tak paforaer cTaHIAapTHBIN
meron ynipasneana obmernom CSMA /CD (Carrier Sense Multiple Access with
Collision Detection), cnoss3yeMslit B camoii nonyaapHoit cetu Ethernet. Ero
rJIaBHOE JOCTOMHCTEC B TOM, §ITO BCe aDOHEHTRI MOJHOCTHIO PABHOMNPABHEI, I
HY OJIMH 13 HMX HE MOKeT HafoJiro 3abaoxupoBaTs obMeH Apyromy (kak Beay-
vyae Hannuua npuoputeros). [loapobuee metoa CSMA /CD 6yneT pacemor-
peH B cieumaabHOM riase.

ITonaTHo, uyTo BCe nonobHble METOAL! BYAYT Xopoiuo paboTaTh TONLKO NIPH HE
cnukoM BoNbII0i MHTEeHCUBHOCTH 00MeHa 1o cety. CunrtaeTca, uTo npuemie-
MO€ Ka4ecTBO CBA3M 0DecrnednBaeTca TOMALKO NPy HarpysKke He poiue 30-40%
(To ecTb ceTs 3anATa He Gosee 30—40% Beero Bpemenn). [Ipy Gonbluelt HArpys-
Ke CTAHOBATCA CJMILKOM 4aCThIMM NTOBTOPHbBIE CTOJKHOBEHMA, M HACTYTIAGT TAK
Ha3bIBaeMEIi KOJIJIATIC, MIIM Kpax CeTH, NpencTaBlAnLLINI codoli peakoe nage-
HUe ee MpoH3BoaMTeNbHOCTH. HenocTaToK Beex nof00HBIX METOIOB €111e U B TOM,
9TO OHU HE TApaHTUPYIOT BRJMUMHY BPeMeHH JOCTYIA K COTH, KOTOPa A 3aBUCUT
HE TOJbKO oT BblbOpa 3a/epiKKM MEX Y NOMNbLITKAMM Nepenayn, Ho 1 oT obLeri
sarpy:eHHocTi ceTi. [lopToMy, HallpUMep, B CETHX, BBIMOJHAIOLIMX 32aYH
yrpasneHus obopynoBaHieM (Ha MPoM3BOACTEE, B HAYUHBIX JJaBopaTopuax), rie
Tpebyerca GuICTPasA peaklMA HA BHeLIHte COOBITHSA, CETH CO CayHaiTHRIMKI Me-
TOZAMM YIIpaBJIeHNA MCNOAb3YIOTCA JOBOJBHO PENKO.

ITpu mobom cay4aitHoM MeToje yOpaBleHisa oOMeHoM BO3HMKAeT BOMPOC o
TOM, KAKOI J0JKHA BbITh MUHMMANEHAA AJMNTEIBHOCTL TTAKeTa, YTo0bl Koji-

¥
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Jm3nio oBHAPY MM BCe HauaplliMe nepefasats aboHenTel. Beak curHan mo
moboilt huanuecKol cpesie pacnpocTPaHAETCA HE MTHOBEHHO, M 11py Bonbmux
pasMepax ceTH (Kak elle roBOPAT, TPy DONBIIOM AMaMeTpe CeTH) 3afepKKa
pacnpcc'rpanemm MOMKeT COCTABIATE JECATKM M COTHM MHKPOCEKYHI, M MH-
dopmMaumio 06 OZHOBpEMEHHO NMPOMCXOAALNX cOBBITHAX pasHble aBoHeHTHI
NMONy4arT He OJHOBDEeMeHHO. Yrobhl OTBETUTE Ha 2TOT BOIIpOC, 06pa'mmc;1 K

puc. 3.7,
L

Puc. 3.7. PacyeT MUHMM3NLHOM ANUTENBHOCTU NakeTa

HyCTb L - nonHas OJHa CeTH, V- CKOPOCTbh pacnpOCTPpAHEHUA CUMTHaAIa B
ucnoabayemom kabene. JomyceTuM, aboHeHT | 3akoHYMJI CBOX NMepepavy, a
aboHeHnTs 2 M 3 3aX0TeM NepeJaBaTh Bo Bpemsa nepenayuyu aborenra 1. [Tocxe
ocpoboxnenna cetu aboHenT 3 yauaer ob 3Tom cobpiTHH M BHauMHAET CBOIO
nepenady 4epea Bpememmﬁ HMHTEPBAJ IIPOXOAAEHHA CMIHaNa no BCeit AJHe
CeTH, TO ecTh Yeped BpeMa L/V, a aboneHT 2 HauHeT epesaBaTh cpasy nocjue
oceobosxnenns ceru. [laker ot abonenra 3 goitner no aborenTa 2 ewe vepes
BpeMeHHoi uHTepBan L/V nocae Havana nepenaun abonentom 3 (ofpaTHbIN
nyTh curaana). K stomy momerTy nepegaua nakera aboHenToMm 2 Hu B KOeM
caydae He JOJKHA ellle 3aKOHYMThEA, MHa4e aDoHeHT 2 Tak M He Y3HAeT 0 CTOJ-
KHOBEHMM NMaxeToB (0 KOJLIM3M).

TosTomy nony4yaeTca, YT0 MMHHMaBLHO AOMYCTHMAA IJIUTEIHOCTE TAKETA B
CeTH JOJXKHA COCTABAATL 2L /V, TO eCTh A0NI2KHA PABHATBCH YIBOCHHOMY Bpe-
MeHH pPacrHpocTpaHeHMA CHMTHAJA M0 MOJHO gAKnHe ceTH (MM 1Mo nyTH Hau-
Goxbluedi AAMHBI B CeTH). DTO BPeMA HA3BIBAETCA JBOMHBIM I KPYTrOBBIM
BpeMeHeM 3afepskKH curHaza B cety, nau PDV (Path Delay Value). Otme-
THM, 4TO 3TOT K€ BPEMEeHHOI MHTEePBAJI MOXHO pacCMaTPUBaTh KaK YHNBEpP-
caJbpHYI0 MEPY OJHOBPEeMEeHHOCTH JIOOBIX COOLITHI B CETH. '

O'meano CTOUT OCTAHOBUTECA HA TOM, KAK CeTeBble aZalTepbl PACTIO2HAKT
KOJLTM3UIO, TO €CTh CTONIKHOBEeHKE naxkeTob. Bens MpocToR CpaBHEHWE Nepe-
naBaemoit aborenToM HdOPMaLIMK € TOM, KOTOPasA PeasIbHO NPHCYTCTBYET B
CETH, BOSMOMHO TOJIBKO B CAYyYae CAMOro npocToro Kojza NRZ, HCNONMB3YEeMO-
ro J0BONLEHO penko. Ilpu npumenennn xona Manvecrep-II, KoTopbiit 06BIYHO
nofpas3yMeBaeTcs B Cnyuae MeToga ynpasnenua oomenom CSMA /CD, Tpe-
fyeTca IpUMHUMIIMAJIBHO IPYTOM ITOIXO0.
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Kax ysce ormeyasoce, curia B koqe Mandectep-1I Beerga umeeT nocTosfH-
HYIO COCTaBJAKIIYIO, PABHYIC [TOJIOBHMHE pa3Maxa curiajua [ecnn OOMH M3 OBYX
YPOBHEi curHana Hyaesoit). OIHaKo B cAy4yae CTONKHOBEHMA ABYX M Oonee
TIAKETOB (KON JIM3MM) 5TO IpaBuio BeinoHATLeA He Oyner. [locToAnHas coeTas-
JAOMAA CYMMapHOT0 CHrHana B ceTu GyaeT obAsaTenbHo Hobllie UK MEHb-
LlIe TIOJIOBMHLI paamaxa (puc. 3.8). Benib makers! Bcerga oramnvaloTea ApPYT OT
LPYTa M K TOMY K€ CABHHYTBI IPYT OTHOCHTEJNILHO ApYra Bo BpemMeHu. FiMeHHo
10 BLIXONY YPOBHSA MOCTOAHHON COCTaBJ'IHlO].LIEI“I 3a YCTaHOBJI@HHBIE IpENlellbl
M ONpe/IeN AT KarKIblii CeTeBol afanrep HaJuume KOJJIM3uM B CETH.

P ISP T ). 1 X0 p—

Puc. 3.8. Onpenenexne hakTa kONNU3IUK NPY MCNONL30B3HMK kofa Mandvectep-Il

3.3.3. YnpaBnenue o6MeHOM B CETH
C TONONOruen Konblio

Koxablepas TOMOJA0THA MMEET CBOM 0co0eHHOCTH HpK BLIGOpe METOa yrpaB-
nenns obMeHoM. B aTOM cllydae BaXKHO TO, uTo N000i naker, NocJanibli no
KOJBLY, [TOCNE0BaTeILHO 1POiIA Beex aDOHeHTOB, Yepes HEKOTOPOE BpeM#
BOSBPATHTCH B TY 3Ke TOUKY, K TOMY >Ke aBOHEeHTY (Tak Kak TONOIOIHA 3aMK-
HYTafA), TO €CTh HET OMHOBPEMEHHOr0 PACTIPOCTPAHEHIMA CUTHAJA B IBE CTOPO-
Hbl, KaK B TOMNOJOTUHU «1liMHa». OTMETHM, YTO CETH € TONOJOIHENR «KONBIIO»
ObiBaIOT ONHOHANPABJIEHHBIMI W ABYyHAaNpasJennnivit, Mer Gyaem 3gecs pac-
CMaTPHBATDL TOJNBKO OAHOHANIPABJEHHEIE, Kak Bonee pacnpocTpaHeHHbIe.
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Puc. 3.9, Mapxephbin metoq ynpasnedua obmenom
(CM—ceoboaHbin Mapkep, 3M— 3auaTbIA Mapxep, MM — 3aHATLIA MapKep C NOATBEP-
HOSHWEM, nﬂ'nBKETHBHHhIX]

B npunnune, s ceTH C TONOJOTHEN «KOJNBUO» MOXKHO MCIIONL30BaTh Pa3iauy-
HbIE [leHTPaAM30BaHHkIE METOEI YIIPABIeHKA (KaK B 3RE3/1e), MOXKHO ITpUMe-
HATH TAKIKE METOMBI CAYHafHOro A0CTYTIA (KaK B [UKHE), HO Yallle BRIOMpaloT
BCE-TAKM cHeluthutecKite MeToI M ynpasiesus, B Haubonswesi cTeneny co-
OTBETCTBYIOILNE MEHHO ocobeEROCTAM KonkLa. Hanbonee mony napHLI B 9TOM
caydae Mapkepueie (acTaderHrie) METOIB! yTIPaBJIEHMA, TO €CTh Te, KOTOpbIe
HMCTIIONB3YIOT MapreD (2cTadery) — HebonbLION yrpasaa0Ii NAaKeT Crien -
aJLHOO BMIA. HMmenno ac'racbe'rfran Nnepefada MapKepa rno KoJably No3B0aAaeT
nepenasaTh NPaBo Ha 3aXBaT CETH OT ofHore aboHeHTa K Jpyromy. Mapkep-
HbI€ MEeTOAbl OTHOCATCHA K AEUeATPATM30BAHHBIM U NeTEPMMEMPOBAHHBIM Me-
TOAaM ynpaeJieHuA oOMeHOM B ceTH. B HMX HET ABHO BEIPajKEHHOrO LEeHTpa,
HO CYIIECTBYET YeTKad CHCTeMa NpHOPHUTETOB, i noToMy He GbiBaeT KoHdp-
JNUKTOR.

Pacemorpum pabory MapkepHOro MeTOJa YIPaBJIeHMsA B CETH C TOIOJNOTHET
KOJBIO (pHuc. 3.9).

Ilo KOXbilY HETIPEPBIBHO XOAMT CHELMaNbHEI TAaKeT, MapKep, NPeoCcTaBIA~-
o1 Mit aboHerTaM MpaBo NepefaBaTh CROf MaKeT. ANropuT™ AeficTenit abo-
HEHTOB BKAOYaeT B ceba cnenywoiee:
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1. ABonenr 1, xxesalolmil nepeaaTk CBOM MAKeT, JOJMeH 0K~
IaThCA MpKUXoja K Hemy ceobogHOro Mapxepa. 3aTeM OH puco-~
eIMHAET K MapKepy CBOJ NaKeT, I0MEe4YaeT MaPKEep KaK 3aHA-
TBI/t M OTHIPaABAAET 3TY NOCBUIKY CHeAYIOWEMY TIO KOJBIY
aboHeHTY.

2. Bce ocranbHeie aGoReHTHI (2, 3, 4), mony4ns Mapkep ¢ npucoe-
IMHEHHLIM NIAKETOM, IIPOBEPAIOT, MM JIi aJipecoBaH naxer. Ecan
MaKeT afipecoBaH He MM, TO OHHM IepefaloT NoNYYeHHYIO MOChLI~
Ky (Mapxep + makeT) JaJbll€ [10 KOALILLY.

£

Ecan kakoit-To aborenT (B HameM cayuae ato 6yneT aborenT 3)
pacrio3HaeT NakeT KaK aJpPecoBaHHBIN eMy, TO OH NMPUHUMALT
9TOT MaKeT, yCTaHaBJMBAET B Mapkepe GMT MOATBEPMAEHUA
npuemMa i nepefaeT MOCBIIKY (Mapkep + makeT) ZaJjabide ITo
KOJbUY.

4. TlepenasaBuiyit aboReHT 1 MOJyYaeT CBOK MOCHIIKY, IIPOLIE-
1IY10 [10 BCeMY KOJIbILY, 00paTHO, MoMeyaeT MapKep Kak csobof-
HBIf, yIaaAeT U3 CeTH CBOM MaKeT u nockiyaeT cBobo b Map-
Kep Najblue Mo KoJabLy. ADOHEeHT, JKeJalui rnepegasaTh,
KT ITOTO MapKepa, i BCE NOBTOPAETCHA CHOBA.

IIpuopuTeT MpH NaHHOM MeTONe YNPaBiAeRHA MoaydaeTca reorpauyueckuil,
TO €CTE NPaBo Nepejiayun NocJae 0cBOG0RISHNA CETH MEPEXOANT K CIeAyIoLe-
MY TI0 HanpaBJeHUIO KoJblla aboHeHTY OT nociellHero nepenasasiuero abo-
HerTa. Ho sTa cucrema npuoputeros paboraeT Tonsko npn BoAbILON HHTEH-
cupHocTH obmena. [Ipu masoit mETEeHCHBHOCTY obMeHa Bce abOHEHTH
pABHONPABHBI, M BPEMA AOCTYIIA K COTH KaXKJ0r0 U3 HUX OTTPeNleIAeTCH TOIb-
KO MOJIOY<eHMeM MapKepa B MOMEHT BOSHMKHOBEHNMA 3aABKY Ha Nepefayvy.

B 4uem-To paccMaTpHBaeMblil METOJ IIOX0XK Ha MeTOJ ornpoca (UeHTPalIu3o-
BAHHBI), XOTA ABHO BEIJIEICHHOrC LEHTpa 3/iech He cyuecTeyer. OHaKO He-
KOTOPHIH 1eHTp 00bIYHO BCe-TaKH AOMMKEH IPUCYTCTBOBATE: 01K 13 aboHeH-
TOB (MM CNeLMAabHOe YCTPONCTBO) HOJKeH clefuTh, 4ToObl MapKkep He
MOTERANCA B MIPOLecce NPOX0XIeHHA 110 KOAbLY (Hanpumep, M3-3a 1eicTeuA
nomex uin cbon B paboTe Kakoro-To aboHeHTa). B npoTHBHOM cay4ae Mexa-
HM3M gocTyna paborars He 6yner. CaenosaTebHo, HaJeKHOCTL YIPABISHNUA
B JAHHOM ciydae CcHuixaeTcA (BBIXOI LleHTPa M3 CTPOA NMPUBOANT K TIDJHOI
nezoprann3saliii odMena), no3ToMy 00bIMHO TPMMeHHIOTCA ClIeHANBHEIE Cpejl-
CTBa /ISt MOBBILIEHMA HAZEKHOCTH, BOCCTAHOBIEHUS LEHTPA KOHTPOJA 3a
MapKepoMm.

OcHoBHOE NpeUMyILecTEO AalHoro Metona nepen CSMA /CD coctonT B TOM,
4TQ 3Meck rapaHTHpoBaHa BeJy4KuHa BpeMery foctyna. Ero sesmunna cocra-
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BuT (N — 1) * t_,rae N — monxoe uuciio aboHeHTOB B ceTH, t, — BpemMAa mpo-
X0KIeHMA NMaKeTa no Konbuy. Boobile mapkepHsIi MeTox yrpaeieHnsa obme-
HOM ropaajio sthiekTHBHEE CYYafiHbIX METOJ0B NPY DONBILIOH HHTEHCUBHOC-
T obmena B cetu (npu sarpysennocty Gomee 30-40%). Ou nozsoaser ceTu
paborats ¢ 6oabIIelt Harpy3KOi, KOTOPa A TEOPeTHUYeCKH MOXKeT mpubanxaTh-
cs & 100%.

MeTo MapKepHOro SoCTYIa MO eT HCIOAb30BATLCH He TONbKO B KONbLIE (Ha-
npumep, B cett IBM Token Ring nmt FDDI), Ho 1 B 11MHe (HanpuMep, CeTh
Arcnet-BUS), u e maccuBHOM 3Be3e (Hanpumep, cets Arcnet-STAR). B atux
cayyanax peajusyerca He (huaNUecKoe, a JorHIecKoe KoJbLO, TO ecTh Bee abo-
HEHTBI [IOCJIEM0BATENBHO IEPEIAIOT APYT APYTY MapKep, M 5Ta Ieno4Ka nepe-
auM MapKepoB 3aMKHYTa B KoJbLo. IIpy 3TOM COBMELIAIOTCA ACCTOMHCTEA
thuanueckoli TONOIOrMY «IUIHA» M MAPKEPHOrO METO/A YIpaBIeHKM.



FMABA

YPOBHU CETEBOMU
APXUTEKTYPbI

ITpu cBA3NM KOMIIBLIOTEPOB 110 CETH MMPOM3BOIUTC S MHOXKeCTBO olepaliii, obec-
NMeYUBAOIIMX [epegayy AaHHbIX OT KOMIbIOTEpa K KomnbloTepy. [lonb3osa-
Teno, paGoralonieMy ¢ KAKHM-TO TIPUJIOAKeHneM, B ob11emM-To fe3pasiiniHo,
4TO M KaK NPy 9TOM NMpoucxoamT. [lna Hero npocTo cyuiecTByeT 10CTyn K ApY-
rOMy IPUJICXKEHMIO MM KOMIIBIOTEPHOMY PECYPCY, PACTIONOMEHHOMY Ha ApY-
roM KOMNBIOTEPE CETH. B IefcTBUTENBHOCTH K e BCA nepenaBaeMas HHpop-
MalusA NPOXOAMT MHOTO 3TanoB obpaboTki. Ilpex e Beero owa pasbusaerca
Ha BJoKK, KaMIbLI M3 KOTOpLIX cHabxaeTca ynpasasoued nHopMames.
[Monyyenunie 6aokyu 0hOPMIIAIOTCA B BUZIE CETEBIX ITAKETOB, 9TH NaKeThbl KO-
IMPYIOTCA, IEPefaloTCH C MOMOIILIO 3JIEKTPMYECKHX HIIM CBETOBLIX CHTHAJIOB
10 CeTH B COOTBETCTBHH ¢ BhIOPaHHLIM METO/IOM I0CTYTIA, 3ATEM M3 TPUHATRIX
NaKeToB BHOBL BOCCTAHABIMBAIOTCA 3aKJIIOYEHHBIE B HUX DJIOKH JaHHBIX, BIIOKK
COENMHAIOTCH B aHHLIG, KOTOPBIE M CTAHOBATCA AOCTYTHB] APYrOMY MPHIO-
enno. T, KOHeYHO, OYeHE YIIPOIeHHOE ONMCaHNMe IPOMCXOAAIIMX ITpoliec-
coB. YacTk M3 yRASaHHBIX NPOLENYP PEeaJM3yeTcs TOJbKO TPOTPaMMHO,
Ipyrasa — annapaTHO, a KaKMe-To ofnepalHy MOTYT BbIOJHATBCA KaK MporpaM-
MaMH, TAK ¥ ANIAPATYPOH. '

YTOpAZOYUTE BCe BRIMOJHAEMBIE TPOLEYPbl, PA3AEnTh UX 112 YPOBHH I 1T0-
LY POBHM, B3aMMO/ENCTBYIOLME MeXK Ay coBoit, Kak pas ¥ MpU3BaHbl MOJENN
ceTelt. DTH MOIEIH MOSBOJIAIOT ITPABIILHO OPraHN30BATh B3aHMOAEHC TEIE KAK
aboHeHTaM BHYTPM OJHOM CeTH, TAK i CAMBIM PAa3HbIM CETAM HA PA3INYHBIX
ypoBHAX. Hauboxasliee pacnpocTpanenie Mojayunia B HaCTOALIEE BPeMA Tak
HasblBaeMas HTaNoHHAA MOIesb o0MeHa HH(pOpMauueli OTKPLITOA cUCTEMb]
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OSI(Open System Interchange). llof TepMMHEOM «OTKPbITAS CHCTEMA» B AAH-
HOM CJIy4ae TIOHMMAeTcsa HE3aMKHyTas B cebe cucTeMa, MMeroas BO3MOM -
HOCTh B3AMMOJEHCTBHA C KAKMMU-TO IPYTHMU CHCTEMAMH (B OTJIMYME OT 3aK-
PBITOM CHCTEMBI).

4.1. 3tanoHHas mogenn OS]

Mogeas OSI Gerna npeanoxena MexayraponHoii opraansauyeii cTafap-
Tog ISO (International Standards Organization) B 1984 rogy. C Tex nop ee
HenonbL3yioT (Gosee MM MeHee CTPOro) BCe MPOM3BOAUTENM CETEBhIX MPOAYK-
ToB, Kak 1 mofas yuuBepcanbuas Mofienb, moaens OS] 1oBobHO rPoMosiKa,
13bLITOUHA M He CIMIIKOM rHOKa, I03TOMY peasibHble CeTeBhIe CpellcTBa, Mpe-
Jlaraemble pasyMuHbIMy hUpMaMy, He 00A3aTeIbHO NPUAEPIKHMBAIOTCA NPH-
HATOTO pasfenenns dyrrumii. OqEaK0 3HaKOMCTBO ¢ Moaesbio OS] noasona-
©T Jy4LLE NOHATE, 4TO e MPOMCXOAMT B CETH.

7. [Ipuxnanuoit ypOBEeHb

6. IlpexacTaBuTEeNbCKMIT YPOBEHD

5. CeancoBblif ypoOBeHk

4. TpaECNOPTHLIA YPOBEHb

3. CereBoft ypoBeHb

2. KapanbHRI ypOBeHb

1. Pussieckuit yposeHs

Puc. 4.1. Cemb yposHen mopenw OS|

Bce cereBbie QyHKUNY B MOIEIH pa3feneHsl Ha 7 yposreii (puc. 4.1). Ilpu stom
BLILLECTOALME YPOBHY BLITIOJIHAOT GoNee cnoxHble, rnobabHble 3ajau, 174
4ero MCII0AL3YIOT B CBOMX LIEJAAX HUKECTOAILME YPOBHHM, & TAKKE YIIPABAAIOT
umu. Lesb HUKecTOALLETO YPORHA — MPEN0CTABIEHHE YCIYT BRILIECTOAIEMY
YPOBHIO, IIPHMYeM BbIIECTOAIEMY YPOBHIO HE BasKHb! [IeTaNM BLITONHEHNA
oTHX yenyr. HuskecTosllue ypPoRHH BhiNoNHAKT GoJee npocTeie, Gosee KOHK-
perHbie dysEruMKM. B uaeane kaxablil ypoBeHs B3aMMONEHCTBYET TONLKO €
TEeMM, KOTOPhIE HAXOMATCA PAJIOM ¢ HMM (BEILIE HEro U HIKe Hero). Bepxauii
YPOBEHb COOTBETCTBYET NpHKAaZHOi 3anaue, paborapiieMy B JaHHBIT MO-
MEHT NPUJI0MKEHHIO, HUACHWIT — HelocpeCcTBeHHON Nepejade CUTHAJOB 110
KaHaly CBA3M.
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DyHKUMYM, BXOGALLME B TIOKasaHHbIe Ha puc 4.1 ypoBHK, pealM3yIOTeA Kax -
nobiM aborenTom cetu. IIpu 5TOM Kax bl ypoBeHb Ha ofiHOM aboxenTe pabo-
TaeT Tak, kak 6yaATo OH MMeeT NPAMYIO CBA3L C COOTBETCTBYIONINM YPOBHEM
npyroro aboHeHTa, TO €CTh MEXK Y ONHOMMEHHBIMM Y POBHAMHM a60HEHTOB CeTH
CYILeCTBYET BUpTyaJbHaA CBA3L. Peasbuylo »e cBA3b aO0HeHTsI OTHONM ceTH
MMEIOT TOJIBKO Ha CaMOM HM»KHEM, TepBoM, ouanuvueckom ypoBee. B nepegaro-
uiem abonerTe MHpOPMANMA NPOXOXUT BCE YPOBHM, HAUMHAA C BEPXHETO H
dakaHuYuBaA HHKHMM. B npuanmalomem aboHenTe moxyvdennaa uiopMauus
coBepiuaeT 06paTHBIN MYTh: OT HIMMHEro YPOBHA K BEpXHeMmy (puc. 4.2).

IMepenarunk [TpremHuk

7. llpuknanHoh yposeHs

7. Mpuknaaxoii ypoBeHs

6. TlpencraBHTENbCKHIA YPOBEHD

6. MNpeacrapnTensckuit YpoBeHB

5. CeaHcoBblfi YPOBEHB

5. Ceancosstii ypoeeHb

4. TpaHcniopTHBIH YpoBEHDL

4. TpaHcnopTHLIH YPOBEHD

3. Cereroit ypoBeHs

3. Cereroii ypoBeHb

2. KananbHelii ypoBeHb

2. KaHanbHLI#H YpoBeHb

1. DH3HueCKHil ypoBeHb 1. ®u3anqeckuit yposeHs
I |

-

| —

N

Iyt nHbOpMaLHH

Puc. 4.2, Nyt urdopmau i ot aborenTa k abonexty

Paccmorpnm noapobHee (hyHKI M Pa3HBIX YPOBHEH.

m TIpurnanuoii yposers (Application), Hau ypoBeHb NpHAOKe-

Huii, ofecrneynBaeT yCaAyTH, HENocpeICTBEHHO NMOAAEePHUBAKD~
aiye NpuaoMKeHuAa NMoAL30BATENA, HAIPMMep nporpaMMHbie
cpencTea nepepaun Gaitnos, foctyna k Gazam faHHBIX, cpesi-
CTBA DJIEKTPOHHOM IOYTHI, clyx0y peruerpanumu Ha cepsepe.
OTOT yPOBEHDb YNIPAaBJAAET OCTANbLHBIMY IIECTHIO YPOBHAMIM.

IipeacTraBurensckuii yposens (Presentation}), nan ypoeers
TpencTaBleHMA JaHHBIX, onpenenseT u npeodpasyer dopma-
ThI JAHHBIX M MX CHHTAaKCHC B OpPMY, YA0BHYIO IJH CETH, TO
€CTh BRITIONHAET hYHKUMIO NEPEBOIYMKA. 3/718Ch e BhINOAH A~
erca wndpoBanne u gemndpupoBaune JaHHLIX, a NpM Heob-
XOOMMOCTH — X C3KaTHe.

CeancoBrlit ypoBeHb (Session) yrpasinaeT mpopejleHMeM ceat-
COB CBA3H (TO €CTh YCTaHABJIMBAET, IOUIE PAUBAST M [TPeKpaliia-
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€T CBA3B). 3TOT Ke YPOUBeHk Paclo3HaeT JorHuecKme iMeHa abo-
HEHTOB, KOHTPOJMIMPYEeT NpegocTaBJeHHbIe MM MTPAaBa NOCTYa.

# Tpancnoprusit yposens (Transport) ofecnieunBaeT facTaBky
nakeToB Oe3 ounbok ¥ MOTepb, B HYKHOM NoCAe10BaTEAbHOC-
TH. 3/leCh e NMPOM3BoaAUTCA pa3buBKa NepejaBaeMbIX HaHHbIX
Ha OI0KK, NoMEaeMble B TAKeThl, | BOCCTAHOBEHUE TIPUHM-
MAaeMBbIX JaHHBIX.

® Cereroii ypopens (Network) oTeevaer 3a anpecauuno MmakeTos
M [IePeBOJT JOrM4EeCcKNX UMeH B (pi3ndecKte ceTeBkIe ajjpeca (1
obpaTHO), a Takske 3a BbIGOp MapIlUpyTa, 110 KOTOPOMY MaKeT
AOCTABJAETCH MO HASHAMEHMIQ (SCJH-! B CETH MMEEeTCA HECKOJb-
KO MapLIpyTOR).

® Kana/nbnblii ypoBenb, UM YPOBeHb YIIPaBIeH)A JMHMeli nepe-
pauni (Data link), oreeuaer 3a dhopMupasanue MAKeTOB CTAK-
NapTHOTO BiIIA, BKIIOYAIOUIMX HaYaJIbHOE M KOHeYHoe YIIpas-
JIAIOIIME NOAA. 3AeCh XK e [IPONIBOIHTCA YIIPaBACHHE JOCTYIIOM
K ceTH, 0DHapYKMBAWTCA OWNOKK Mepeaauu 1 Mpou3BoIHTCA
MOBTOPHAA NePeCchIIKa IPHEeMHHKY OLIMG04bIX TaKeTOB.

® Dusugeckuii yposens (Physical) — aro camelit nuzxumit ypo-
B2HbL MOJeJ, KD'I‘Oprﬁ OTBEEYaeT 3a KO,‘:I.HpDBaHHe nepenasae-
Moii MH(pOpMaLHK B YDOBHM CHTHAJIOB, MPHMHATHIE B cpeje ne-
pena4u, 1 Oﬁ‘paTH{)e NeKonuMpoBaHHe. 3,U.ECI: Ke onpene.rimorca
-rpeécaamm K CORIMHMTEJNIAM, pPa3beMaM, JNeKTPUMeCcKoMYy Co-
raacoBaHMIO, 3a3eMJIeHMIO, 3a1MTe OT IoMex i T.J0.

BonbimHeTBo pYHKUMI IBYX HMKHNX YpoBHed Moneay (1 1 2) obpivHO pea-
JIHM3YIOTCA annapaTHo (dacTb dyHKUMI YPOBHA 2 — NPOrpaMMHBIM Ipaiise-
POM CETEBOIo aganrepa ) VIMeHHO Ha 2TUX YPOBHAX ONpenesASTCH CKOPOCTE
nepenaYn i TONOJOTHA CeTH, METOX YyNIpaBJAeHHA obMeHoM u ¢IDpM31‘ nakera,
TO CTh TO, 4TO HMEeeT HellocpeICTBEHHOe OTHOIIEeHHe K Ty ceTH (Ethernet,
Token-Ring, FDDI). Bouee soicokie ypoBHNM He paf0TaloT HATPAMYIO ¢ KOHK-
PEeTHOM annapaTy poi, XoTA YPOBHM 3, 4 1 5 elle MOryT yYMTEIBATL ee ocobeH-
HocTH. ¥ posru 6 1 7 BoobIle He HMEIOT K anapaType HMKAaKOT0 OTHOLIEHHA.
3aMeHH! anTapaTypbl CETH Ha JIPYryIo OHK IPOCTO HE 3aMeTsT.

B yposxe 2 (KananLHOM) HEPEJKO BEIASIAIOT IBa TONYPOBHA.

®  Bepxnwii nonyposens (LLC — Logical Link Control) ocytecre-
JIAeT ylpasjeHe JoTHYeCKol CBA3bIO, TO CTh YeTaHaBAMBaeT
BMPTYaJNLHLII KaHaM CBA3H (YacTh ero hyHKUMIA BLIMOJHACTCA
IporpamMmoii jipafisepa ceTeBoro aganrepa).
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B Huoxuuit nogyposers (MAC — Media Access Control) ocyie-
CTBJLAET HENocpeCTBEHHLIN IOCTY K cpele nepefayu nadop-
Mauuy (Kagany cBaau). OH HANPAMYK CBA3aH C anlapaTypoi
CeTH.

TTomumo monemn OSI, cynreeryer Takse mogens IEEE Project 802, npunsaran
B ¢hespane 1980 rozma (orcioga u gucno 802 B HazBaHMIt), KOTOPYIO MOJYKHO pac-
cMaTpMBATE Kak MoguduKauuio, pasenTue, yrounerne mogenu OSIL Crannap-
Thl, OTIPEAeAeMble 3TON MoZenkio (Tak HadbiBaemble 802-cnemndmranum), ne-
JNATCA Ha ABEHALUATE KaTETOPUH, KaXK 0l M3 KOTOPLIX [TPUCBOEH CBOI HOMEp.

® 802.]1 — obpeayHeHue ceTeil
8 8022 — yrmpaBJieHMe JIOTUHeCKOif CBA3LIO.

® 802.3 — nokaabHaA ceTh ¢ MeTonom noctyna CSMA /CD u Tono-
Joruedi «unea» (Ethernet).

m 8024 — nokallbHAH CETh C TOMOJOTMEN «IIMHA» M MAPKEPHEIM
LOCTYTIOM,

® 8025 — noKaJLHAA CETb C TOTIOJOrMEH «KONBLO» M MapPKePHbLIM
JLOCTYTIOM,

® 8026 - ropoackan cetb (Metropalitan Area Network, MAN).
m 302.7 = wumupoKoBeliaTeIbLHAA TEXHOJOTHA.
® 802.8 — onTOBOJIOKOHHAA TEXHOJIOTHA.

® 8029 — mHTErpMpOBaHHBIE CETH C BO3MOXKHOCTLIO Nepena4u
peun 1 JaHHBIX.

® B02.10 — GesonacHOCTL CeTEl.
B 802.11 — GecrnipoBonHaA CETh.

® 80212 — joranpHas CeTh C UEHTPANMBOBAHHLIM YIPABJCHIEM
JIOCTYTIOM 10 MPMOPHTETAM 3alIPOCOB M TOMONOTHEN «3Be3fa»
{100VG-AnyLAN).

Cranpapte: 802.3, 802.4, 802.5, 802.12 npamo oTHocATeA K nogyposHio MAC
BTOPOro (KaHaJABHOr0) YpoBRA aTasonHoi Mogenn OSL Ocranpubte 802-cne-
umdMKalMK petaloT ofilie BOMPOCH ceTell.

4.2. AnnapaTtypa noKkanbHbiX ceTeun

ArnmapaTypa JOKaJblbIX ceTelf obeciieuBaeT peaabHY0 CBA3b Meay abo-
HeHTaMu. Buibop annapatypsl MMEeT BaKHEeIee 3HAYEHME Ha ITATIe Npoek-
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THPOBAHMA CETH, TaK KAK CTOMMOCTD arna i)a'rypbl cocTaBifeT Haubonee cy-
MEeCTBEHHYIO YacTk OT CTOMMOCTY CeTH B LIEJIOM, a 3aMeHa anmnapaTypbl CBA-
3aHa He TOJIBKO C QOMOJHUTENLHBIMM pacXxonamy, HO 3a4aCTYIO M C TPYXoeM~-
Kumu paboramu. K annapaTtype nokabHEIX ceTei QTHACATCA!

8 xabenu nns nepenasn MHGOPMALIMK;

® pa3zbeMmbl AJ NpucoeIMHeRus kabeneit;
E COracywouiMe TepMHEATOPDI;

® ceTeBhIe aganTepsl,

B penuTepsl,

TPaHCHUBEPHI,

KOHLIEHTPATOPb;

MOCThI;

MapUIpYTH3aTOphI;
B OIS

O nepskix Tpex KOMIIOHEHTaX CETEBO aNIapaTypsbl Y e roBOPHIIOCH B Ipe-
abiayumx raasax. Cefivac Mul ocTaHOBUMCA Ha M YHKIMAX OCTAJNLHBIX KOMITO-
HEHTOB.

CeTeBble aflanTepsi (OHM A e KOHTPOJJIE PBL, KAPThI, ILTaTel, nHTepheiicsl, NIC -
Network Interface Card) — 370 0CHOBHAA HacThb aNNAPATYPb! JTOKAJILHOM CETH,
6e3 KoTopo# ceTh HeBO3MOKHA. HasHavenue ceTeBoro ajanTepa — conpaxe-
HMe KOMITbIOTEpa (MM Apyroro afOHEHTa) ¢ CeThio, TO eCTh obecneyvenne 06-
MeHa MHpOpMalKei My KOMNBIOTEPOM 11 KAHAJIOM CBA3M B COOTBETCTBUM
C NPUHEATHIMK MpaBuaaMu obMeHa. VIMEHHO OHYM BBINOJHAIOT (DYHKUMA HIK-
HUX ypoBHed Mogemi OS] Kak npaBuio, ceTeskie ajanTepbl BRIMOIHAIOTCA B
BUJIe NJaThl, BCTABIAEMON B CNOTHI PacLIMPEHMA CHCTEMHON MarucTpannu
(umHBl) KoMObloTepa (wame Beero ISA wum PCI). Ilnara cereBoro aganrepa
ODBIMHO MMEeT TaKKe OXMH MM HeCKOJIbKO BHEIIHHX Pa3beMOB JJ1A NOoAKII0-
yeHus K Hell kabens ceu (puc. 4.3).

Bee ¢yHKIMM ceTeBOro ajanTepa AeNATCA Ha MarucTpaibHele u cetensie, K
MarucTpalibHbIM OTHOCATCA Te (QYHKIUMHM, KOTOPhIE OCYIIECTRIAIT 0OMEH
ajanrepa ¢ MarMeTpablo (CHCTeMHO IMHOJ) KOMITbIOTEPA (TO eCTh OMO3Ha-
HIE CBOEr0 MarMcTpaJibHOrO ajJpeca, Iepecsljika JaHHbIX B KOMIIBIOTEP H U3
KOMIBbIOTEPA, BeIpaboTKa CHIHAMA TPepLIBAaHKMA KoMIbIOTEpa U T.1.). CeTeBnle
yurimn obecrieyusBaroT obicHME aTalTEPa ¢ CETHIO.
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ceTH
Pagnem ISA

Puc. 4.3, Nnara ceTesoro agantepa

HAna nopmaabHOI paboTel ATl aganTepa B COCTaBe KOMILIOTEpa Heobxonu-
MO [IPaBUJILHO YCTAHOBUTH €€ OCHOBHBIE N1apaMeTphbl:

®m DazoBblif agpec Nopra BBOJA /BLIBOJA (TO €CTE HAYAILHBIL ag-
pec 30HBI aipecoB, 110 KOTOphIM KoMmbioTep 6yaeT ofmarsesd ¢
ajzanrepom);

H HOMEp MCTOJIb3YEMOro NPephiBaHuA (TO CTh HOMED JIMHMK 3all-
poca, e KoTopoit aganTtep 6ynet coodiaTe KOMIBIOTEPY © He-
obxomumocTy obMeHa ¢ HUM);

® Gaazoeeie agpeca 6ydepHoit 1 3arpy304HO¥ NaMATH (TO €CTh Ha-
YaJlbHBEIE aJIpeca 30H apeCoE NaMATH, BX()IIH‘II.[EI?'I BcocTaBagar-
Tepa, 110 KOTOPEIM KoMnbioTep Dyner obiaThcs ¢ JaHHOM ma-
MATLIO).

3TH NapaMeTpbl MOTYT BbIGHPAThCA Ha NyIaTe aanTepa ¢ NoMOLIbIO YCTaHaB-
JIMBaEMBIX I0JI3ICBATENEM MEePEMbIEK (asxaMnepoB) ui nepexovaTaneH,
HO MOTYT 3aJaBaTeCA M NROTPaAMMHC C TIOMOLLBIO CI'IEL\HRJII:HOFI nporpammal
MHMUMATM3AUMK afanrepa, NOCTABJIAEMO BMeCTe ¢ NIaToi (B TaK Ha3blBae-
mpix Jumperless-agantepax). [Ipu seibope Beex napameTpoB (apecos i HO-
MEepOoB NpepbIBanuit) HeoBXONMMO CAeIMTh, YTODE OHM OTAMHYANMCH OT TEX,
KOTOpPbBIE 3aHATEL ApYIMMHK YCTPOﬁCTBa‘MH KOMIIbHOTEpA (KaK CHCTEMHLIMM, TAK
¥ AOTNONHUTENLHO NoAKMIoMeHHbIMK ). COBpeMEeHHbIe CceTeBhle a/lanTephbl Hac-
To noAAep;xusalor pexum Plug-and-Play, To ecTh He RY X Aa10TCA B HACTPOMKe
NapaMeTpOB €O CTOPOHB! N0JIL30BATE/IA, HACTPOMKA B HUX OCYLIeCTBIAACTCA
ABTOMATHMYECKH [IPH BKIIOYEHNM MMTAHNA KOMITRIOTEPA.

K 0CHOBHEIM CeTeBbIM (DYHKUMAM aJafTepOB OTHOCATCA CHEeLYIOLHE:

® rajgsBaHMTIECKas Pa3BA3KA KOMIbIoTepa M Kabensd jgokansHod
ceTu (A1 aToro 00BITHO MCNIOMbL3YyeTesA Nepejada CUTHAIOB Yye-
pes HMMIYAbCHBIE TpaHChopMaTopsl);

u npeoﬁpaaoaaﬂne JOTMYECKMX CMTHAJOB B CETEBLIC I 06paTHO;

® KOOMPOBaHiE M NEeKCGAHPOBAHWE CETEBbIX CHTHAJIOB,
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B OMNO3HAHHE IPUMHHMAEMBIX NTAKeTOB (BhIGOP U3 BCexX NpUXoma-
LIMX MAKETOB TeX, KOTOPhIE aipecoBaHkLl JaHHOMY aBOHeHTY);

B npeofpasopaHue apanfeNbHOro Koja B MOCHaefoBaTenbHbIi
-11pyu nepegayve u obpaTHoe npeobpasopanue Npyu npueMe;

® GydepupoBaHne nepegapaeMoil M NpUMHUMaeMoli MH(opMaLuK
B OychepHori maMATH afanTepa;

B opraHM3anmsa A0CTYIa K CeTH B COOTBETCTBMH C NPHHATHIM Me-
TONOM YIIpaBJjleEns oOMeHoM;

B [0[CYeT KOHTPOJIBLHOM CYMMBI MAKETOB PK TIepejaye i mpueMe.

Kak npasuiio, Bce ceTeBble QYHKIUMM BHIMOIHAITCA CelMalbEBIMHI MUKPO-
cXeMaMu BEICOKON cTeneHn MHTEeTrpalyi, ITO MO3BOAAET CHM3UTE CTOMMOCTD
afianTepa i yMeHbIIMTS MJI0LA/b €10 [IaThL

Hekoropkle ananTepsl NO3BOAIOT Peajn3oBaTh HYHKUMIO YA eHHON 3arpy3-
KM, TO €CTh NOJIEPKMBATE paboTy B ceTH Ge3IMCKOBLIX KOMIIBIOTEPOB, 3ar-
PY&aWIIHX CBOI0 ONepalMOHHYI0 CHCTEMY MPAMO U3 ceTi. Jus aroro B
COCTaB TAKHX allafiTePOB BKJIOYAETCA IIOCTOAHHAA [IAMATE C COOTBETCTRYIO-
el mporpaMmoit 3arpy3ku. Ilpasna, He Bce ceTeBble NIporpaMMHbIE CPEICTBA
NOAMEePRUBAIOT NaHHLI peskuM paboTsl.

Ecau ceresoit aganTep MozKeT paboTaTh C HECKOJILKMMYU TUrIaMi Kabens, To
ellje OIHMM HACTpayBaeMbIM NTapaMeTpoM MoXeT ObTh BbIDOp THNA Kabens.
Hanpuwmep, Ha riiaTe afanTepa MOMeT HAXOAUTLCA TPy Tina NepekioyaTenei,
NepeKoMMY THPYIOLMX Hy AHEIE 11ell1 AJIA TOT0 IIM WHOTO THIIa Kabesa.

Bece octanbubie annapaTHLIE CPeCTEA JOKANbLHBIX ceTelt (KpoMe azanTepos)
MMEIOT BCIIOMOTaTeNBHEI XapakTep, M Hes HUX 9acTo MO#HO 000ATHCE

TpancuBepsl, UK npuemonepegaTuuky (oT anrauiickoro TRANsmitter +
reCEIVER), cnysxart AnA nepesatun nHhopMaluy Mexkay aganrepom i kabe-
JIeM CeTH MJIM MeXKAy NBYMA cerMeHTaMu (macTamu) cety. Tpancusepsr you-
JMBAKOT CUTHAJBI, Mpeofpa3yloT MX YPOBHN MJK npeofpasyioT cUTHAJBI B
apyryio cdhopmy (Hanpumep, M3 3JeKTPHUYECKON B CBETOBYIO i 06paTHO).
Tpaucwaepar-m TaKe 4YacTo Ha3blBawT BC"I‘pCIEHHI:IE B ajanrep npuemMone-
PEeIAATIMUKH.

s s

Penuvep

Puc. 4.4. CoeguHEHME PENUTEPOM ABYX CerMEHTOB CETU
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Penurepst, HIM MOBTOPUTENH (repeater), BLIMOMHAIOT GoJee MPoCcTyio dhyHK-
1Mo, ueM TpaHcHBepsl. OHM He nipeobpasyloT HY YPOBHY CUTHAJIOB, HM MX BUJ,
a TOJILKO BOCCTAHABJIMBAIOT OcjabjieHHbIe CUTHAMB! (MX aMIauTYay u dop-
MY), NIPUBOAA MX hOpMY K MCXOTHOMY BUIY. Lesp Takoit peTpaHCIaLyy CHr-
HAJIOB COCTOMT B yBeaU9eRuM NAuHbI ceT (puc. 4.4). O1HAKO YacTO PENHTEDH
BBINOJHAKT ¥ HEKOTOPhIe ApyTIHe (hyHKIMK, HaNpuMep ralbBaHNIeCKYI0 pas-
BA3KY coeMHAEMBIX CerMeHToB. B iobom cnywae, kak penuTepsl, Tak M
TpPaHCHBEPH! HE NPOMIBOIAT HIUKAK0 MHpOpMaUKMOHHOH 00paboTky Tpoxo-
OALMX Yepe3 HUX CUTHANOB.

Konuenrpatopse! (hub), kKak cregyer u3 1x Ha3BaHKA, CAYHKAT JUIA 0bbegu-
HEeHMHA B €HMHYO CeTh HECKOJILKMX CEerMeHTOB CeTH. KGH_'U,EHTpaT()phI MOMHO
pasgenuTh Ha MacCHUBHBIE M AKTHBHBIE,

ITaccuBHRBIE, MM PENMUTEPHDIS, KOHUERTPATOPEI IPEACTABIAIT co50if cobpan-
HBIE B @IMHOM KOHCTPYKTHEBE HECKOJILKO PEMMUTEPOB. Ouu BBINOJIHAIOT TE e
dhyHKUMH, UTO I penuTepbl (pic. 4.5). [Ipeumyiectso nogo6HBIX KOHIEHT pa~
TOPOB NO CPaBHEHWK) C OTASJIbHBEIMY PENMTEPaMM TOJIBKO B TOM, YTO BCE TOYKH
noAKMOYeHH A cobpaHbl B ONHOM MECTE, 4T0 YIIPOLALT PeKOH(UTY PALIHIO CeTH,
KOHTPOJB 33 Hell ¥ MOMCK HencnpasHocTedi. K ToMy sKe Bce penuTepbl B IaH-
HOM Cliydae MMTAKTCA OT EHHOIC KAYMECTBEHHOIO UCTOYHHKA MUTAHUA.

[NaccuBHEIE KOHLEHTPAaTOPLI MHOIJA BMELLIMBAIOTCA B 0DMEH, rloMoras yerpa-
HATbL HEKOTOpPbIE ABHbIe omubKK obMena.

KouuenTtpartop

Cermenr |

Penutep PenwTep

Cerment 2

Penutep

Puc. 4.5. CTpykTypa penvuTepHOro KOHUEHTpaTopa

AKTHBHBIE KOHUEHTPATODh! BBIMOJHAOT foJee clAoKHbIe DYHKUMH, YeM
MaccHBHEBIE, HATIPHMED, OHM MOTYT NpeobpasossiBaTh HHMOPMALMIO M POTO-
kxoJbl obmera. [Ipapna, sTo npeobpadosaHue pueHb npoctoe. IIpiMepom ax-
THBHBIX KOHUEHTPATOPOB MOTYT CIOYHHTE KOMMYTHRYOLUME M TTeperJIio-
"alolMe KORIeHTpaTopsl (switching hub), koMmyTaTopsl. OHu nepegaioT U3
OJIHOTO CerMeHTa CeTH B ,E[})yT‘OfI CEOTMEHT HE BCe MEAKeTh], a TONMLKO Te, KOTOPLIE
JIefcTBRHTENLHO afipecoBabl KOMOBKITEpaM M3 Apyroro cermedrta. Ilpu stom
cdM I1aKeT KOMMYTaTopOM HE IIpPUMHHMAaeTCHA, 3'1‘0 OPHBOJAUT K CHHMCEHWIO HTH-
TEHCHBHOCTH o0MeHa B CeTH BCHEACTBME Ppa3neleHAa HArpy3KEn, TaK KaK Kan-
)‘(bl‘l"'] CEIrMEHT paﬁu'rac'r TOJABKO CO CBOMMHM ITAKETAMM,
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Mocts! (bridge), mapmpyTusarops! (router) s mwmoasi (gateway) cnyar 15
obbeIMHEHNA B @IMHYIO CeThb HECKOJbKMX PaSHOPOHBIX CETeil ¢ pasHbIMM
npotoronamyu obMeHa HIKHET0 YPOBHA, B YaCTHOCTH, ¢ pasHbIiMu hopMaTaMu
MaKeTOB, PA3HBIMM MeTOlaMK KOOMPOBaHUA, Pa3HOl CKOPOCTLIO Nepegayiu 1
T-1. B pesysbTaTe ux NpuMMeHEHUA CI0MKHAA U HEONHOPOAHAA CETh, COLepKa-
utasn B cebe caMple pa3Hble CETMEHTRI, € TOYKN 3peHUA [10JIb30BATENA BhITIA-
1T 0BBIYHOM CeThIO — TO ecTh obecneynBaeTC A «NPO3PaYHOCTE» CRTH AJIs IIPo-
TOKOJIOB BLICOKOTO YPOBHA. EcTecTBeHHO, MOCTBI, MAPIIPYTH3ATOPAI 1 LLIJIO3b
rOpas/o CAOHCHEE J ZI0P0%e, YeM KOHLIEHTPAaTOPkI, TaK Kak oT HuX Tpebyerca
oBONBHO cloXKHaA obpaborka undopmaisns. Peanuayiorcesa ony va 6aze Kom-
IbIOTEPOB, NOAKIIOYEHHBIX K CETH C MOMOLIbIO CeTeBhIx aganrepos. Ilo cyTy,
3TO CIELMaNM3NpoBaHEble a00HeHTH! (Y 3JIbl) CeTH.

MocTtel — HauGonee npocThble YCTPOCTBA, caysKallye AnA 00 beJUHEHNA ce-
Telf ¢ pa3HBIMU cTaHgapraMy oomena, Hanpumep Ethernet n Arcnet, uau ne-
CKOJIBKMX CErMEHTOB (YacTeil) 0qHoM 1 Tol ke cetu, Hanpumep Ethernet (puc.
4.6). B nocnennem ciayyae MOCT CHYKUT TOJBKO IJA PA3NeNeHUs HArpys3ox
CETrMEeHTOB, TOBBILUASA TEM CaMbIM NMPOM3BOAUTEILHOCTb CETH B 11es10M. B or-
JIM4YMEe OT KOMMYTHUPYIOLIMX KOHIEHTPATOPOR, MOCTHI TPMEMMAIOT M0CTY a0~
Me makeThbl HeJHKOM M B CiIydae HeoDXOoAMMOCTH NPON3BOAAT MX NpocTeli-

uyio obpaborky.
Ethernet Arcnet
Muc'r
Ethernet Ethernet
Mocu‘

F—N

Puc. 4.6. Bknio4eHue mMocTa

MapwipyTH3aTOPb] BHINOJHAIOT osiee CJI0MKHEYIC pyHKLUMIIO, HeM MocTsl Mx
rlaBHaA 3aflaya — BrIOOP AJA KaMJI0r0 [akera olTUMAJIBHOI0 MapipyTa Jad
uaberaHuA YPe3MepHOoIt Harpy3KK OTAENbHBIX YYacTKOB ceTH i obxoma no-
BPEKIEHHBIX yuacTkos. OHM IPUMEHAITCA, Kak [IPaBMIIO, B CIOMKHBIX pas-
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BETBJIEHHBIX CETAX, MMEIOLIMX HEeCKOJIbKO MAapLUPYTOR MY OTHEeNLHBIMMK
abGorerTaMu, MapiupyTH3aTOPsI He MPpeofpa3yioT MPOTOKOJbI HYMKHUX YPOB-
Hell, Io3TOMY OHM COEJHHAIOT TOJNBKO CErMEeHTh! ONHOMMeHHbIX ceTed. Cyte-
CTBYIOT TakKe rMOpuaHbie MaplipyTusatops! (brouter), npegcraensmwouye
coboit rubpnua mocra M MapwpyTusaropa. OHM BBIIENAIOT NAKEThl, KOTOPBIM
HY)XHa MaplipyTrnsaumsa, 1 o0pabaThiBalOT MX KAk MapIpyTU3aTOP.L, a 414
OCTaJIbHBIX MAKETOB CJIYAAT 00BIYHBIMM MOCTAMH.

HIa10361 — 9T0 YCTPOJCTBA /A COSIMHEHN S COBEPILIEHHO Pas3JIHYHEIX CRTel ¢
CHIBHO OTAMHAKIMMHCA IPOTOKOJIAMMU, HATIPUMED AJIA COEMHEHUA JIOKATh-
HBIX ceTeit ¢ HoMbIIMMY KOMObLIOTEPAMU UM ¢ IJI0DaIbHBIMYU CETAMMK. 3TO ca-
Mbl€ JOPOTHE M PeIKo MPUMEHAEMbIe CeTeBble YCTPOMCTEA.

Ecau ofpatursca k mogenn OSI, TO MOXKHO CHMTATB, YTO PEIIMTEPLL M PErTi-
TEpHBIE KOHLEHTPATOPLI CBASBIBAIOT CETH MJIM CETMEHTHI Ha TePBOM YPOBHe,
MOCTBI = HA BTOPOM YPOBHE, MaPIIPYTH3aTOPLI — HA TPETHEM YPOBHE, a I1TI0-
3bl — Ha DoJee BLICOKUX YPOBHAX (Ha 4, 5, 6 u 7). CooTBeTCTBEHHO, penUTEpE
BBITIOJIHAIOT (DYHKIMH (He Bee, a TOJILKO HeKOTOPhIE) MePBOro YPOBHA, MOCTHI
peaausyloT QYHKUMH BTOPOTO YPOBHA (Ha NePBOM YPOBHE M YaCTHYHO HA BTO-
poM ¥ HHX paboTaloT ceTeBkle aarnTepsl), MaplUIpy TH3aTOPhI — TPETHETO Y POB-
HA, a LIJII03b! JOJKHBI BEIMONHATH (PYHKIMM BCEX YPOBHEH.

4.3. CtanpapTHble cCeTeBble NPOoTOKObI

[IpoTokon — aTo HaGop NMpaBui M NPONENYP, PETYAMPYIOUIMX NOPAKOK OCY-
tecTenennd cea3u. EcTecTBEHHO, BCE KOMIIBIOTEPbI, YHACTBYIOL e B 0DMeHe,
nonkHEB! paboTaTh Mo OAHMM M TeM e MPoToKoaaM, 4Tobbl 110 3aBepIIeHNN
repegayy BeA MHGOPMalUKMA BOCCTaHABIMBAJACH B IEPBOHAYALHOM BUIE.

O npoToxonax caMbIX HHKHHX yPOBHeH (pu31udecKkoro 1 KaHAJIbHOTO}), OTHO-
CALIMXCA K alnapaTtype, y»e YyIIOMUHaJIOoCh B NPeALIAYIIMX pa3aenax. B uac-
THOCTH, K HUM OTHOCATCA METOIL!I KOAMPOBAHUA M NEeKOJNMPOBAHMA, METOIIbL
ynpasjerns obmenom B ceti. I[Tonpobree o HekoTopbIX 13 HMX GymeT paccka-
3aHO B CMIeLMalbHbIX I7IaBaX KHMIHM. A ceii4ac Mbl OCTAHOBMMCA HA 0cobeHHO-
CTAX NPOTOKOJOB DoJIee BBICOKMX YPOBHEN, peausyeMblX POrpaMmMHO.

CBs3b CETEROT0 aJanTepa ¢ CETEBbIM [IPOrpaMMHLIM ofecneyeHmues ocyle-
CTBIAIOT AipaiiBepsl ceTeBbIX afanTepor. Mimenno Gnaronaps JpanBepy KoM~
MBIOTEP MOYKET HE 3HATH HUKAKUX allNa paTypPHBIX 0co0EHHOCTEI ananrtepa (Hu
ero azpecoR, HY paeis ofMeHa ¢ HUM, HU eTo XapakTepucTk). I paiisep yuu-
chuupyer, genaer exnHoo6pa3HbIM 00LIEHHe NTPOrPAMMHBIX CPEJCTB C JI0-
Ool1 nuaToit ganroro knacca. CeTeBwle IpaiiBepsl, NMOCTABIAEMEIE BMECTE C
CeTeBhRIMH AJJAITEPAMHM, MO3BOJAIOT CETEBLIM NPOrPAMMAM OJIMHAKOBO pabo-
TaTh C IATAMM PA3HBIX NOCTABLIMKOB U IaXe C [IIaTaMM Pa3HbIX JTOKAJbHbLIX
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ceredt (Ethernet, Arcnet, Token-Ring u 7.1.). Ecu roBopuTs 0 cTaHOapTHOM
mozenu OS], To gpajiBepsl, Kak NPaBUJIO, BRINMOAHAIOT 4aCTh PYHKUMIT BepX-
HEro NoJgypoBHA (OAY POBEHE yrpapieHus noctynom k cpene, MAC) kanans-
HOT'0 YPOBH#, XOTH MHOTZIa OHM BbIMOJIHAIOT ¥ YacTh (DYHKLMIA cCeTeBOro ypos-
HA. Hanpumep, npafieeprl hopMupyloT nepenaBaeMelii naker B bydepnoi
NaMATH aJaNTepa, YHTAIOT U3 BTON MaMATH NPHILEIILNI T10 CeTH ITaKeT, JalOT
KOMaHIY Ha nepenady M HH(;)UDM‘HP}’IOT KOMIIbIOTED O IpHEeMe NNaKeTa.

B nobowm cnyuae nepen npuofpeTenneM niaTk aJanTepa He MellaeT 03HaAK0-
MMTBCA CO CIIMCKOM COBMecTHMoro obopynoeanua (Hardware Compatibility
List, HCL), kotopblit My6AMKYIOT BCE TPOM3BOAMTENM CETEBBIX ONEpaluoH-
HbIX cueTeM. Boibop Tam noBonbHO Benuk (Kanpumep, aaa Microsoft Windows
NT Server crnucok Bkmovaer GoJee COTHM ApadBepoB CETEBLIX afalTepos).
Ecau e cnincok HCL He BXoauT aflanTep Kakoro-To THIA, Ay4lIe He PUCKO-
BATh M HE MNOKYyNaTEk ero.

PacemoTpim Teneps KpaTKO NpoTOKONbl BoMNee BLICOKMX YPOBHEIl.

Cy1ecTByeT HeCKOJIbKO CTAHIA PTHBIX HaO0POB (31711, KaK MX €Llle Ha3kIBalOT, CTe-
KOB) ITPOTOKOJIOB, MOJYWHMBIIMX ceffyac HauboIee LIMPOKOe PaclpoCTpaHeHHe:
nabop nporokonos IS0 /OSI;

IBM System Network Architecture (SNA);

Digital DECnet;

Novell NetWare;

Apple AppleTalk;

m  naGop mporokonos raobansHoit cetn Internet, TCP/IP.

BraIOYeHME B 9TOT CIHCOK MPOTOKOJOB raiofankH0il CeTH BIIOJHE 00BACHIMO,
Bejb Mofens OSI ucronbayercs A Moboit oTKPBITON CHUcTEMB!, Kak Ha baze
JIOKAJILHOM CeTH, TaK 1 Ha OCHOBeE I106anbHOM ceTH My KoMBuHaLMK JTOKab-
HO# M racbansHOM ceTelt.

IIporokonsl nepeunclieHHbIX HAOOPOB HeJIATCs HA TPH OCHOBHEIE THIIA!

® [pUKJIaJHbie [IPOTOKOJB! (BRIMONHAIOLIME (hy HKUMH MPUKIET-
HOTO, IIPeICTaBUTEIbCKOrO ¥ CEAHCABOTa ypoBHeit Mogenn OSI);

B TpaHCIOPTHBIE NMPOTOKOMLI (BBINOJIAWILME PyHKUMN TpaHC-
MOPTHOTO 1 ceaHCcoBoOro ypoeHes OSI);

B CeTeBBIE MPOTOKOMb! (BLIMOMHAWIIME (DYHKLUHM TPeX HMMHUX
vposHneit OSI).

IMMpuknajgnpie npoToKeabLI 00eCTIEYHMBAIOT B3aMMOLERCTBIE NPUIA0MKEHMIT 1
0OMEeH NaHHbIMHK MEMIAY HHMMH, K nauboaee TIONYJIAPHBLIM M3 HUX OTHOCATCH
caenyolme:
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® FTAM (File Transfer Access and Management) — npotokox OS1
noctyna k dpaitnam,

® X400 — nporokon CCITT gna mexxaynapogHoro odMeHra 8Jex-
TPOHHOW NOYTOH’;

® X500 — nporoxon CCITT cay:x6 caitnos 1 KaTaNoToB Ha He-
CKOJILKKUX CHCTEMaX;

® SMTP (Simple Mail Transfer Protocol) — npoToxoa raobanas-
Hoif cetu Internet ans obMera sneKTPOHHON MOYTOI,

® FTP (File Transfer Protocol) — nporokon raobajibHOM cerH
Internet gaa nepenaun gakinos;

® SNMP (Simple Network Management Protocol) — npoTokoa
IJI1 MOHUTOPHHTA CeTH, KOHTPOJIA 32 paboTolt ceTeBbIX KOMIIO-
HEHTOB M YNIPABJIEHHA UMK,

B Telnel — nporoxox rnobaxbHoi cery Internet nns perucrpa-
MM Ha yAaJeHHbIX XocTaX ¥ 00paboTKy JaHHBIX HA HUX;

® Microsoft SMBs (Server Message Blocks, 6ok coobriensii
cepBepa) 1 KIMeHTCcKKe 060109KM MK peaupekTopst Microsoft;

® NCP (Novell NetWare Core Protocol) 1 kamerTck1e 050104KH
iy peaupexTopst Novell,

TpancnopTHbIE NPOTOKOJIBI NOJANEPIKHUBAIOT CEaHCRI CBAZM MeKIY KOMNBIO-
TepaMu M TaPaAHTUPYIOT HAJexHblit obMen AaHbIMM Mexny Humyu. Haubonee
[IONYJIAPHEI M3 HHX caAeayloLue:

® TCP (Transmission Control Protocol) — TCP/IP-npoTokoa aas
rapadTHPOBAHHONM JOCTABKY JAHKBIX, pa3bHTEIX Ha NTOCIeR0Ba~
TeAbHOCTh (hparMenTOoB;

® SPX - gacrts nabopa nporokonoe IPX/SPX (Internetwork
Packet Exchange/Sequential Packet Exchange) nas ganueix,
pas3buTeIX HA NOCAEROBATENBHOCTD (DPArMEHTOB, [TpeIJIoKeH-
HBI1 pupmoit Novell;

®m NWLink — peanusauusa nporokoia IPX/SPX ot ¢upmbt
Microsoft;

# NetBEUI - (NetBIOS Extended User Interface, pacimpenuniit
unrepdeiic NetBIOS) — yeTaHaBauBAET CeaHChl CBA3N MEKTY
kommneioTepamu (NetBIOS) it npegocraBiser Be pXHUM yPOBIAM
TpaHcnopTHbe yeayru (NetBEUI).

CeTernle NPOTOKONKLI YNIPaBJIAKT ajipecalueli, MappyT1sauneit, 1posep-
X0t oIINOOK 1 3aMTpocaMy Ha [TOBTOPHY!O Mepenaty. Hanbonee nomyaapHs! 13
HUX CJeLylomme:
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m IP (Internet Protocol) — TCP/IP~-nporokon And nepegayiu qaH-
HBIX;

m [PX (Internetwork Packet Exchange) — npoTtoxon ¢upMsl
NetWare gas nepegasy ¥ MapLIpyTH3aluy TAKETOB;

8 NWLink - peammsauna nporoxona IPX /SPX cdhupmoit Micro-
soft;

® NetBEUI — TpaHcnopTHBI NpoToKO], 0fecieunBalonmit yeayru
TPAaHCMOPTHPOBKM JAHHBIX NJH CEaHCOB M TIPHIOMKEHMIT
NetBIOS.

Bce nepeyncneHsble IPOTOKOILI MOTYT BbITh IIOCTABIEHBI B COOTBETCTEHE TEM
MM MHBIM YPOBHAM 3TanoHHol Mogeny OSIL. Ilpy 5ToM Hafo yUMTBIBATE, UTO
pa3paboTHHKY IPOTOKOMOB HE CIMILKOM CTPOTO NPUAE P UBAIOTCA 3THX YPOB-
ueli. Hanpumep, HeKOTOpbBIE ITPOTOKOJbI BEINOJHAIOT (bYHKUMHM, OTHOCALIMECH
cpaay kK HecKoJbKMM ypoBHAM mMozean OSI, a apyrue — ToNbKO YacTh HyHK-
LIMH OJIHOTO U3 Y POBHE. 3T0 NPUBOAUT K TOMY, YTO IIPOTOKOJB! Pa3HbIX (hupm
YacTO OKABKIBAIOTCA HECOBMECTHMbI MeX Iy coboit, a TaKyKe K TOMY, 9TQ IIpo-
TOKOQJIBI MOFYT OBITh YCHEITHO MCIOAb30BaHbl MCKJAKUUTENEHO B COCTABE CBO-
erc HaGopa MPOTOKOJNOB (cTeKa), KOTOPhIi BhINoJHAET Gosee MM MeHee 3a-
KOHYEHHY10 rpynmy dyrruuit. Kak pas aTo i fesiaeT ceTeBylo OnepauyoHHy0
cucTeMy «hHPMEHHOJ», TO ECTh, 110 CYTH, HECOBMECTHMOI CO CTaHaPTHOM
MOZEJbIO OTKPLITOM cucTemst OS5I

OSI Windows NT
7. Tpuxnanroi Pennpexrropl I | Ceprep
6. IlpencraBurensbckuii ] TDI j
5. Ceanconstti TCP/IP | | NMLink NBT DLC
4. TpancnoprHsifi l NDIS 3.0 j
3. Cerenont c;f:iii;a NDIS-gpajizepsl aiat

CeTEeROrD azanTepa

2, KaHanbubiii

1. PuzngecKuit r DuaugecKmil

Puc. 4.7. CooTHowweHKe ypoBHern Moaenn OS5I 1 NpoTokonos onepaunoHHON CUCTEMB!
Windows NT
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OS] NetWare

7. Ilpuraannoit

NetWare core protocol

6. ITpencrasuTenbeknii

5. Ceancossiit |Huenonaanme KaHah! | [ NetBIOS J
4. TpaHncnopTHbii ‘ S :l
IPX
3. Ceresont ‘ :|
| Jpaiisepn J
2. KaranbHuift
| NDIS ]
1. Prangeckuii | Pusugecknit J

Puc. 4.8. CooTHOwWweHKMe ypoBHEN moaenu OS! 1 NpOTOKONOB ONepauMOHHON CUCTEMSI
Net\Ware

0sI Habops! nporokonos Internet

7. IlpukananHoi \&]
SNMP|| FTP || Telnet || SMTP

6. IlpegcrasuTenberuii
5. CearcoBniit TCP J
4. Tpancnoprusit P
3. Cetenoit Hpasizepst
2. Kanamsneii YnpasneHue HOCTYNOM K cpege
1. Duanqeckuii Pusugeckii J

Puc. 4.9, CooTHoweHue ypoeren mopenu OSI1u npotokonos cetu Internet

B xauyecTee npumepa Ha puc. 4.7, 4.8 1 4.9 cxemMaTHYECKHM [IOKa3aHO COOTHOLLIE-
HHWE MPOTOKOJIOB, HCIOJIb3YEMBIX NonyJJAPHBIMH CprMEHHbIMM CeTeBbiMM Ore-
PalMOHHBIMY CMCTEMaM, U YPOBHEeH cranfapTHoi moneay OSI. Kak Busno
U3 PHUCYHKOB, [IPAKTHYECKM HI Ha OJHOM M3 YPOBHel HeT 4eTKOIo cooTBeT-
CTBMA PEAJLHOTO MPOTOKOMA KAKOMY-HUOY Ib YPOBHIO MAEaNBHOH MOEIH.
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Paccmorpum Tenepk noapobHee Hexkoropsie Haubonee pacnpocTpaHeHHbIe
[IPOTOKOJIRL,

Mogmene OSI nonyckaeTr ABa pasyiMYHLIX METOAA B3aMMOAENCTBUA B CETH!

® MeTon BaaumonedicTeuA Oe3 JOrMYECKOro COeIMHEeHA (MeTOn
JeiTarpaMM) — caMblil CTaphlil ¥ NPOCTEHIINA MeTOM, B KOTO-
POM KamJIbIi NTaKkeT paccMaTpUBaeTca KaKk CaMOCTOATENbHbIH
obbexT (puc. 4.10). [Taker nepenaercs Hes ycTaHOBIEHUA JOTH~
HECKOro KaHaJja, To ecTb Ge3 npensapuTensHOro obMena cny-
sKeBHBIMM TAaKeTaMu 7A BLIACHEHU A TOTOBHOCTH TPHUEMHNKA, &
Takxe Ge3 IMKBHIANMM JIOTMYECKOro kaHaJa, To ecTh 6e3 nake-
Ta NOATBEPKIEHUA OKOoHYaHuA nmepenayy. Joitner naker no
NpMeMHMKa MJIM HeT — HeM3BeCTHO (mpoBepka dakTa rnoJjyuye-
HUA nepeHocuTcA Ha bonee Beicoxkue yposHu). Meron neitrar-
pamMm NpeibABJIAET NOBBILEHHLIe TpeboBaHUA K annapartype
(Tak Kak MpHMEeMHMK BCeTrla J0JeH ObITh FOTOB K [TpHMeMYy NaKe-
Ta). JOCTOMHCTBO MEeTOAa B TOM, YTO NEPeJaTUMK M NIPHEMHMEK
paboTaloT He3aBHCHMO APYT OT APYTa, K TOMY JKe MaKeThl MOTYT
DypepupoBaTLCA M NIEPEJaBaTbCA 3aTeM BCE BMECTE, MOMKHO
TaKe HCIT0Jb30BaTh IIMPOKOBelllaTeNbHYIO Nepeiavy, TO eCTh
aapecoBaTh nMakeT Bcem abonenTam oqHoBpemenHo. HempocTaT-
KM MeTOa — 3TO BO3MOXMHOCTB IIOTEPH [TAKEeTOR, 8 TAKKE BO3-
MOKHOCTL Oecrosie3Hol! 3arpy3KH CeTH NaKeTaMy B cJydae oT-
CYTCTBHA MM HETOTOBHOCTY IPHMEMHHUKA.

Aboment | TAKET JTAHHBIX 1 AGoHenT
A B

NakKeT JaHHbIX 2

MNakeT JaHHbIX 3

Puc. 4.10. MeTton gentarpamm

8 Meroz ¢ normueckim coequueaneM (pic. 4.11, oM. Taxsxe puc. 3.2) —
aro Donee noapHAas paspaborka ¢ Bosee CIHOMHBIM MOPATKOM
BES.HMOIEEIT‘ICTBHH, Ilaker nepenaeTca TOJbKO MOCHe TOro, Kak
Dyner ycTaHOBISHO JIOTMYECKQE coelHHeHMe (KaHal) Mexay
MPMEMHMKOM M NeperaTykkoM. Kax oMy MHMOPMAalMOHHOMY
MaKeTy CONYTCTBYET OJMH MM HeCKONBKO €1y ebHbIX 1aKeTOB
[ycrauom{a COeINHeHU A, NOATEERAIEHME NOJTYeHHHA, 3anpoc
MOBTOPHOI Nepenayn, pasbeniHenie coemuHenna). Jloruyeckuii
KaHaJI MOKEeT YCTAHABJIMBATLCA HA BpeMa nnepenaym 0qHOro Hiim
HECKOJBKUX MakeTon. MeToj bosee CoXeH, YeM MeToa Jefdrar-
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paMM, HO rOpa3fio HajIeXKHee ero, Tak KaK K MOMeHTY JIMKBMIA-
MK JOTHHEeCKOTo KaHAJIa NepefaTYMK YBePeH, YT0 BCe ero na-
KeThl JOLIIN [0 MECTa Has3HauYeHUA, MPHYEM JOLUIH YCHellHo.
He GriBaeT npu JaHHOM METORE M NEPETPY3KH ceTH n3-3a bec-
MOJIe3HLIX MIAKETOB, KaK B clyuyae meroa feirarpamMm. Hexo-
CTATOK MeTOla C JJOIHYeCKMM COeIMHeHHMEeM COCTOMT B TOM, HTO
NOBOJBLHO CJI0MKHO Pa3PELIUTh CHTYALMIO, KOTAA TPHHMMAIOIMI
aboHeHT [10 TeM M MHbIM MPUYMHAM He TOTOB K OOMEeHY, Ha-
npuMep Ha3-3a OﬁpblBa KHGE.TIH, OTKJIWYEHKA IINTaHMA, HEeUC-
paBHOCTHM ceTeBoro obopynoeauus, cbos B komnsiotepe. Ipu
3TOM TpEﬁyETCH aJropuTmMm obmena c [IOBTOpeHNeM HENIOATBE P~
IKASHHOrO NaKeTa 3aJaHHOe KOJMYECTBO Pas, NpHyYeM BaXceH 1
THI HETIOATBE PHK/ICHHOrO [1aKeTa.

3anpoc
AboHeHT AOGOHEHT
A _- NonTBEpKASHHE 3anpoca B
MaKeT JaHHBIX
_—
IIOJITBEPHKACHUE JaHHbIX

Puc, 4.11. MeTon ¢ nNOruyeckum coeguHeHmem

IIpumepsr npoTokoJIOB, paboTaloUlMX Mo nepsomy Metoay — sto [P n IPX, a
NPOTOKONOB, padoTalomux 1no propoMy mMercny — a3to TCP n SPX. Mmeuno
MO3TOMY 3TH NPOTOKOJIbL! MCIIOJb3YIOTCA B BUJIE ¢BA3aHHbIX Habopos TCP/IP
n IPX/SPX, B koTopsix npoTokosn boxee Bricokoro ypoeua (TCP, SPX), pabo-
Tatouii Ha 6a3e npoTtokona donee uuskoro ypoeua (IP, IPX), rapantupyer
NpaBUiIbHYIO J0CTaBKY NaKeToB B TpebyeMom nopAgke. 3T0 NO3BONHET 06'be-
JUHUTH JOCTOMHCTBA JBYX PaCcCMOTPEHHBIX METOMOB.

Ipotokonst IPX /SPX o6pasyioT Habop, HCMONB3YEMblil B CETEBbIX TPOrpaMm-
HBIX CpellCTBAX JIOKambHbIX ceTelf oupmel Novell (NetWare), KoTopble B Hallle
BpeMA ABJIAOTCA OTHHMH U3 CAMBIX MOMYJAPHBIX. DTO CpaBHUTEILHO HEBONb-
111051 ¥ BBICTPBI TPOTOKOI, NOIEPHRHMBAIOILIMIT MapiupyTusanmo. [Ipuraan-
Hble ITPOrpaMMbl MOTYT 06palaThes HerocpencTaerHo k yposiio IPX, nanpu-
Mep, IJIA TMOChLIKY LIMPOKOBeINATeIbHBIX Co0BLIeHNiT, HO 3HAUUTELHO Hallle
paboraior ¢ yposiem SPX, rapauTHpYIOLMM GbICTPYIO M HAEMHY IO 10CTAB-
Ky nakeTos. Ecan cKOpoCTE HE CAMIIKOM BaxHa, TO MCNIOJIb3yeTcd elle GoJee
BLICOKMI ypoBeHb, Hanpumep NetBIOS, npenocrasnaomuii fonee ynodusii
cepeuc. Pupmoit Microsoft npennoxena ceon peannsanua IPX /SPX, uasbi-
Baemas NWLink.

Tlporokoa TCP/IP crneunansHo paspaboran ana riaobanbHbix cetelt i aaa
MeKCeTeBoro BaanmMoyieiicTeua. OH paccunTal HA HIZK0E KAYeCTBO KAHAIOB
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CBA3H, Ha DOJIBIUYIO BEPOATHOCTSL OLKMGOK 1 pas3pblBoB cBA3EH. ITOT NPOTO-
KOJI TPMHAT BO BCEMMPHOI KOMIIbIOTEPHOM ceTH Internet, sRaunreabHan 4acTb
aboHeHTOB KOTOPOi MOAKIIOYAETCH M0 KOMMYTHPYEMbIM JHMHMAM (TO ecTh
0bn1uubIM TenedornbiM muHuAM). IpoTokon TCP/IP Takike noggep:usaet
MapupyTuaauuio. Ha ero ocHoBe paboraoT npoTokoss: 6oJiee BEICOKMX YPOB-
Helt, Takue kak SMTP, FTP, SNMP. Henocrarok nporokxona TCP/IP — rua-
Kafl CKOPOCTb paboThl.

ITporoxon NetBIOS (cerepan Ga3zopas cHcTeMa BBOJA,/BBIBOAA) Ol pa3pa-
Boran dupmoit IBM nepsonavanebro ana cereit IBM PC Network i IBM
Token-Ring no obpasuy cucremsr BIOS nepconanbHoro komnsiorepa. C Tex
HOP 3TOT HPOTOKOJ CTaJ (haKTHHEeCKMM CTaHIapTOM (0(hHIIHATLHO OH He CTaH-
JapTH30BaH), ¥ MHOTHE CeTeBhIe ONepalioHHbIe CHCTEMBI COlepKaT B cebe
amyasTop NetBIOS gna ofecnevenusa coBmecTHMoCcTH. [lepBoHavanbHO
NetBIOS peanu30BLIBaJ CeaHCOBEI, TPAHCTIOPTHAIN M CETEBOI YPOBHH, O~
HAKO B [TOCJEAYIOWMX ceTaAx Ha HoJiee HUBKUX Y POBHAX MCIMONL3YIOTCH CTAH~
JapTHBIE NPOTOKOJL! (Hanpumep, IPX /SPX), a Ha nomo amynartopa NetBIOS
ocTaeTcd TONILKO ceaHcoBbli ypoeenb. NetBIOS obecneuneaer Gonee Bhico-
KMt ypoBeHs cepBuca, yem IPX/SPX, no on paboraer mepnennee. [Iporokon
NetBEUI - aro passutue nporokona NetBIOS xo tpancriopTHOro ypoBHA.

Haxonen, ynoMuuapmumitcsa Habop nporokosnos OS] — 2To NOAHLIA CTEK Npo-
TOKOJIOB, [€ KA Ablif IPOTOKOJ TOHHO COOTBETCTBYET KOHKPETHOMY y POBHIO
craHgapTHoi Mogenu OSI. Habop conep:uT MapLIpyTH3HPYEMBIE M TpaHC-
MOPTHBIE NPOTOKOJBI, cepust nportokoyaoB IEEE 802, nporokon ceancosoro
YPOBHA MPeICcTABHTENBCKOr0 YPOBHA M HECKOJNBKO NPOTOKOJI0B ITPHKIAAHOTO
yposH:. [Toka 1IMPOKOro pacnpocTpaHeHHA 3TOT HabOp MPOTOKOMIOB He Moy~
Y1J1, XOTH OH M [TIOJIHOCTHIO COOTBETCTBYET 3TAJOHHON MOTENH.

4.4. CraHpapTHble ceTeBble nporpaMMHbie
cpeacTBa

DyHKIMI BEPXHMX YpoBHeli dTaloHHoi mogeny OS] BRINONHAIOT CeTeBhIe
perpaMMubre cpenctea. JIA yCTaHOBKI CETH ZOCTATOMHC MMeTh Habop ceTe-
BOTO 00OpY AOBaHUA, €70 ipaliBephl, & TAKMKE KaKoe-HUOy Ib ceTeBOe MporpaMm-
Hoe obecrievenne. OT Bubopa 5TOr0 MPOrPAMMHOro obecrievyeHa 3aBHCHT OMeHb
MHOI0€: 10Ny CTHMBIH pasMep ceTH, YIoOCTBO MCTIONb30BAHMA M KOHTPOJA CETH,
PeAMMBI JOCTYIIa K Pecypcam, NPonaBoiuTeIbHOCTh COTH B PABHEIX PerKu-
max i 7.0 [IpaBaa, 3aMeHTh OJHY MPOrpaMMHYIO CHCTEMY Ha IPYTYIO 3Ha Y-
TeJbHO MPOIILe, YeM CMEeRHTE 000pyI0BaAHNE.

C Toykr 3peHuA pacnpegenenna GyHKIMI MeKY KOMITLIOTEpaMu CeTH, Bee
CETH MOMKHO Pa3JeNHTh Ha JIBE IPYIIIbL
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®  OJHOPaHTOBLIE CETH, TO ECTh CETH, COCTOALLME U3 PaBHONpPAB-
HBIX (C TOYKY 3PEeHMA JOCTYIA K CETH) KOMITBIOTEPOB.

® CeTH Ha OCHOBE CEPBEPOB, B KOTOPBIX CYLIECTBYIOT TOJBKO BhI-
nenennsie (dedicated) cepeepbl, 3aHUMAIOUTUECH UCKTIOUNTE b~
HO ceTeBbIMM (PyHKEUMAMI. BolneeHnkli cepeep MosxkeT OBITE
eNIMHCTBEHHBIM MM HX MOKeT ObITE HECKOBKO,

CoOTBETCTBEHHO ATOMY IeJeHHI0 CYLECTEYIOT M THIBI IPOrPaMMHBIX CPEICTB,
peanusyolIMX 5TH BHbI ceTeil.

Opnuopanrossie cerH (puc. 4.12) 1 COOTBETCTEYIONIME IPOrPaMMHBIE CPECTREA,
KaK MpaBuIo, HCIOAB3YIOTC A TP HeobXoauMocTH obbeanHenna neboabIIoro
KonuuecTBa KoMmeioTepos (o 10—20). Kasasiil komnsioTep Takoi ceTH Mo-
JKeT OJIHOBPEMEHHO ABJATLCA M CEPBEPOM, M KIIMEHTOM CETH, XOTHA BIIOJIHE BO3-
MOJCHO Ha3HAMEeHME KaKOro-TO KOMILIOTEpa TOIBKO CePRePOM, & KAKOr0-Ta =
ToNLKO KNuerToM. IIpuunnnuanbia MMEHHO BOZMOXHOCTD COBMELLIeHMA (hyH-
K11 KJIMeHTa i cepBepa. BaykHo Taxkske To, 4TO B 0JHOpaHTroBoil ceTu nioboit
ceprep MoxkeT ObITh HEBbIZeeHHBIM (non-dedicated), To eCTh MOKET HE TONBKO
06CIIyIKMBATE CeTh, HO M paboTaTh Kak aBTOHOMHBIN KOMIILIOTED (MpaBaa, 3ar-
POCKI K HEMY M0 CeTH MOTYT CHJIbHO CHHM3HTB CKOpocTh ero paboret). B onno-
paHroBoil ceTH MOryT ObITh ¥ BBIIEJICHHBIE CEPBEPH!, TOABKO 00CIyMUBaIO-
ue ceTh, 3TO He MPHHIHIINANLHO.

KmuenT 1 cepeep

ol

Puc. 4.12. OpHopaHrosas cets

shpanb

|

MMenHO B AaHHOM cayyae naubonee NPpaBUIbHO FOBOPHTL O PACTIPEAS IEHHULIX
IMCKOBBIX pecypcax, 0 BUPTYaJbHOM KOMIIBIOTEPE, & TAKYGE O CYMMMpPOBaHUN
06'beMOB IMCKOB BCEX KOMITBIOTEPOB ceTH. Eci Bee KOMIbIOTeph! ABAAIOTCH
cepsepamy, To n1060it aiin, cosmaHHbIl HA OHOM KOMITBIOTEpE, CPa3y e cTa~
HOBMTCA JOCTYIIHBIM BCEM OCTAJbHBIM KOMIILIOTEPAaM, €T0 HE HAZ0 NIepelaBaTh
Ha LeHTPaNM30BaHHkKIIT ceprep.

JloCTOMHCTBOM OHOPAHTOBBIX CeTell ABJIAETCA MX BLICOKAA THOKOCTD: B 3TOM
clIyyae ceTh MOMET MCHONb30BAThCA OYEHD AKTUEHO, 8 MOJKET M 11 MCNOAL30-
BATHCH COBCEM B BABMCHMOCTH OT KOHKPETHOI 3agaun. M3-3a Gonswonii camo-
CTOATENLHOCTH KOMITLIOTEPOB B TAKMX CETAX PeOKo OLIBACT CUTYaLMA Nepe-
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TpY3KH ceTH (K TOMY K€ KOJMIeCTBO KOMMBIOTEPOB 0DbI4HO HeBennKo). B on-
HOPAHIOBBIX CETAX NONYyCKaeTCH olpelesieHHe pa3ayvHbIX IIpaB NoJib30Ba-
TeJlelt o JOCTYIY K CeTEBbIM pecypcaM, HO cMcTeMa pasrpaHUYeHNA Npas He
CJMILUKOM pa3BuTa. Takxe HEAOCTAaTKOM ONHOPAHTOBRIX ceTell ABJIAGTCH CJla-
Han cucTeMa KOHTPOJSA 3a CeThIO, MPOTOKOAMpoBaHuA paboter cetu. K Tomy
7Ke BbIXOI M3 ¢TpoA oboro KOMNbIOTEPa-cepBepa NPUBOIUT K NOTEPE YACTH
obuteit nHdopMaL UK, TO €CTh BCE TAKME KOMIBIOTEPH! A0MKHE ObITh 11O B03-
MOX<HOCTH BbICOKOHAIeKHbIMH. DpeKTHBHAA CKOPOCTh Nepegaun uHdpop-
MalnHHM 10 OHOPAHTOBOM CETH HacTO OKa3bIBaeTCHd HeIOCTAaTOHHOM, TAK Kak
TPyIHO 00ecreynTs BRICOKYIO CKOPOCTh Mponeccopos, 5oblloil obbeMm one-
pa'ma:-:m‘i NaMATH U BRICOKHE CKOPOCTH 0BMEHa ¢ KeCTKUM JHUCKOM JJIA BCeX
KOMIIBIOTEPOB ceTH. K ToMY ’»Ke KOMMOBIOTEphI ceTH paboTaloT He TONBLKO Ha
CeTh, HO peLIaloT M APYTHe 3afavyn.

Hecrombko nprMepoB pacipocTPaHeHHLIX OHOPAHIOBbIX CETEBbIX NPorpamMm-
HBIX CPE/ICTB!

m NetWare Lite doupmet Novell;

u LANtastic (oupmbt Artisoft;

® Windows for Workgroups coupmst Microsoft;
® Windows NT Workstation dupmbl Microsoft;
a8 Windows §5 chupmbt Microsoft.

OnHopaHroBble CeTeBEIe IPOrpaMMHEBIC CPECTEA MOTYT ObITh cETeBhIMM 060~
nouxamis, pabotawinmu noy ynpasiennem DOS (sanpumep, NetWare Lite),
a MOryT OLITh BCTPOEHB! B ONepaioHuyo cuctemy (Windows 95). OTmmuaror-
CA OHM JAPYT OT APYra pa3HbiMu 3h(HEeKTHBHLIMM CKOPOCTAMN cOMeHa (ceTh
LANtastic paboraeT HeckoibKko MeJienree, yem NetWare Lite, Tak Kax yc-
nonb3yetr Hosee MenneHHble, XoTa U Donee HamekHLIe MPOTOKONAL! 0OMeHa),
pasHBIM YI06CTBOM HCMIONIL30BaHNA (BCTPOSHHBIE ceTeBble cpencrea Windows
95 ne TpebylOT HHMKAKMX JOMOJHUTENbHBIX 3aTPAT HA YCTAHOBKY CeTEeBBIX
rporpamMm).

Cereenie 06os0ukn paboTaloT, NnepexsaTthiBas Bee 3anpock: DOS, Te s3anpo-
CLl, KOTOPbIE BLI3BLIBAIOTCA 00palleHMAMMU K CeTEBbIM yCTpoitcTBam, obpaba-
THIBAIOTCH M BBIMOJHAITCA ceTeBoi 0D0JI0YKOI, a Te, KOTOpPble BLI3BAaHBI 00-
palleinAaMI K «MECTHBIM», HECETEBBIM pecypcaM, BO3BPAlIaOTCA oﬁpa'mo B
DOS u oGpabaThIBalOTCA CTaHnapTHRIM obpasom. IIpuMepnasa cxema 5Toro
MEXaHHU3Ma npeacraenesa na puc. 4.13. [porpama, nenocpencreento obpa-
0aTbiBalOLAA 3al1POChl, HA3bIBAETCA PEIMPEKTOPOM.
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Puc. 4.13. Obpabortka 3anpocos DOS ceveson 0bonoukon

Cets

fm
Puc. 4.14. CeTb Ha OCHOBE CEpPBEPA

CeTy Ha OCHOBe cepBepa IPUMMEHAIOTCA B TEX CAYYaAX, KOTJIA B CETh JOMMKHO
6uITh 00BeMHEHO MHOTO Noab30BaTenelt. B atom cayuae GeicTpomeiicTeus
OMHOPaHrOBOI CeTH MOYKET He XBaTiTh. II09TOMY B C€Th BKAIOYAETCA Crielua-
NM3UPOBAHHEIA KOMITLIOTED — CEPREp, KOTOPBIM 0fCcAYyKUBALT TOABKO COTh U
He pelaeT HHKaKux Apyrux 3aaa4 (puc.4.14). Takoil cepBep Ha3bIBaeTCA Bbl-
nmeneHHsiM. CepBepsl cnieuyanbHO ONTHMHM3UPOBAHBI s BeicTpoit obpadoT-
KM CETEBbIX 3aTIPOCOB Ha pa3jieNifeMble Pecypehbl M ANA YIPaBaeHUA 3auToil
chajinos v katanoros. [Tpyu GoNBIIKMX pasMepax CeTH MOIIHOCTH OQHOTO CEPBE-
pa MOKeT 0Ka3aThCA HeJOCTATOYHO, M TOI/IA B CeTh BKJKOYAIOT HECKOJbKO cep-
Bepos. CepBepbl MOTYT BBINOJHATE M HEKOTODble APYTMe 3aJa4n: CeTeBasn
nevaTh, BhIX0J B riofalbHYIo CeTh, CBASh € IPYIOH JOKaIbHO ceThio, 0beny-
sKMBaHMeE 9JIEKTPOHHOMN MOYTH! ¥ T.4. KotuecTBo nosb30BaTeNell ceTH Ha 0C-
HOBE CepBepa MOMKEeT JOCTHIATh HECKOJbKMX ThicAY. OAHOPAaKTOBOM CeThio
TAKOro pasMepa npocTo HEBOIMOMHO ObLI0 OB yNIPaBIATE.

B niofom caywae B ceT Ha OCHOBE cepBepa CYIECTBYET HeTKoe pa3feiieHne
KOMITBIOTEPOB Ha KJIMEHTOB (1 pabodne cranumn) u cepsepel. Kiauentsl e
MoryT paboTaTh Kak cepBepsl, a cepBepbl — KaK KJIMEHTHl ¥ KaK aBTOHOMHbIE
KOoMIIboTepui. OUeBHIHO, 4T0 BCE CeTeBble AMCKOBbIE pecypchbl MOIYT Paciio-
JaraThCHd TOJBKO HA CepBepe, 4 KJAMEHTb! MoryT 06 paiaThesA TOJILKO K ceppe-
py, HO He ApyT K Apyry. OfHaKD 3TO He 3HAYNT, 4TO OHM He MoryT obulaTsca
mexay coboif, MPoCTOo Nepeckiika MHMOopMalMy OT OJHOTO KIMEeHTa K Ipyro-
MY BO3MOXKHA TOJIBKO fepes CepBep, HanpuMep qepes (haiti, 40CTYIIHbI BCEM
KaMeRTaM. B faHHOM coiy4ae peaslu3yeTcs HeKOTOPAM «JIOTUMACKAH 3Beasar ¢
CEPBEPOM B UEHTDE, XOTA @MSMHECKB.H TOMNONOTHA CETH MOKeT BbITh Aot

JIOCTOMHCTBOM CETH Ha OCHOBE CEpBepa 4acTO HABhIBAIOT HANEIKHOCThL. JTO
BEPHO, HO TONBKO € OJIHOM OTOBOPKO: €CaM cepRep AeMCTBHTEALHO OYelb Ha -
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nesxeH. B nporueHoM cnyuae inoboii 0TKas cepBepa NPUBOJUT K IIOTHOMY Ta-
Panu4y CeTH B OTINYME OT CHTYAlMH C OJHOPAHI0BOS CeThI0, TIE OTKAS OHO~
ro U3 KOMMBIOTEPOB HE TNPMBOJMUT K MOJHOMY O0TKasy Bce cetu. BeccnopHoe
IOCTOMHCTBO CETH Ha OCHOBE CEPBEpa — BBICOKAA CKOPOCTh 0BMEHa, TaK Kax
CepBep BCerja ocHalllaeTcH 6}>ICprIM TponeccopoM (HJ’IH Jaye HECKOJbKHMH
poLeccopamMu), ONepaTHBHON MaMATHI0 BONBIIOTo 06bema 1 BbICTPhIMM HKec-
TRMMM JucKaMi. Tak Kak Bce pecypcekl ceTi cobpaHbl B 0IHOM MeCTe, BOBMOMKHO
MpMMeHeHN e ropasfo 6osee MOLIHBIX CPEACTE YIIPaBAEHNUSA LOCTYIIOM, 3aLU-
Thl AaHHBIX, MPOTOKOIHPOBAHHA oﬁme:{a, HYeM B OJHOPAHTOBBIX CETAX.

K HeZocTaTKaM ceTH Ha OCHOBE CePBEpPa OTHOCATCH e TPOMO3AKOCTh B CIy-
yae HeGOUTbILOT0 KON YECTBA KOMIIBIOTEPOB, 3aBUCHMMOCTD BCEX KOMITBIOTEPOB-
KJHUEHTOB OT cepBepa, Gonee BEICOKAA CTOMMOCTE CeTH BCJASICTEHME MCMTOJIBE30~
BaHMA fopororo cepsepa. Ho, rOBOPA 0 CTOMMOCTH, HAJ0 TaKKe YUNTHIBATD,
9TO [PHU OJTHOM M TOM e ob'beMe ceTeBBIX JAHCKOB Donp1IOMH AMCK cepBepa no-
nydaercs DelLeBJie, YeM MHOIO AHCKOB MeHblIero obbeMa, BXOAAIMX B CO-
CTaB BCEX KOMIILIOTEPOB DII'.HOpaHl‘OBOﬁ CeTH.

IIpimMepsl HEKOTOPBLIX PacNpPOCTPAHEHHBIX CETEBLIX [TPOrPAMMHBIX CPEICTB
Ha OCHOBE CepBepa:
B NetWare cupmer Novell;
LAN Server dostpmer IBM;
VINES dupmet Banyan Systems;
LAN Manager ¢pupmer Microsoft;

Windows NT Server dupmer Microsoft,

Ha chajin-cepBepe B JaHHOM cy4Yae yCTaHaBJIMBaeTCA CETEBAA ONepPalMoH-
Haf cucTeMa, 3amenAoian DOS. 3ra ceresasa OC cnennatsHo ONTUMH3HPO-
BaHa AnA 3)heKTHBHOTO BEIMONHEHUA cneuHdHIecKnX onepaunii no opra-
Hu3auMuK cereBoro obmena. Ha pafoumx cTarRUMAX (KAMEHTAX) MOMET
yCTaHAaBJIMBATLCSA Kak ceTeBad 06oJouka, paboratoman Hag DOS (kak B cay-
yae NetWare), Tak 1 onepauMOHHaA cHCcTeMa (Kak B caydae Windows NT).

,HJ’IH obecneuenun HaTeXHONA paGOTbI CeTH IMpPH aBapiax IJeKTPOMUTaAHRMA
npumMenaeTca becnepeboiiHoe aJeKTPONKMTaHNMe cepBepa. B naHHOM cirydae aTo
ropasao npoiLe, 4em rnpu om{opam‘oaoi‘i ceTH, rone IpMxXoguTCHd OCHAOIaTh MC-
ToyHMKaMu becrepeboiinoro nuTanua Bce KOMNblOTepbl ceTit. Cepeep MowkeT
KOMIINIEKTOBATLCA 0MEHE TPOCTHIM M JEILUEBRIM BHACOMOHMTOPOM, MOMET Jame
BoOOLIE He MMETh ere, Tak Kak e/MHCTBeRHaA (DYHKUMA DTOTO MOHMTOPA —
KOHTPOJL 3a 3a0yCKOM CeTeBoro nporpaMMHOro obecneyeHus.

Jna anMuHHCTPUPOBaHUA ceTH (TO ecTh YIPaBIEHMA paclpeaesleHUeM pe-
CYpCOB, KOHTPOJIA 3a NpaBaMM JOCTYIIA, 3a 3allUTOol JaHHbIX, 3a (aitnosoil
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CHCTEMOI, pesepBUpOBAHNMEM (halioB U T.1.) B CJydae CETH Ha OCHOBE Cepee-
pa H906XO,EMMO BLIENATE CNEIMANBHOTO YeJI0BeKa, UMeOLIero COOTEETCTBY -
owyo keamnukaumnio. llenrpanusobannoe aAMMENCTPHPOoBaHKe obieryaer
oﬁcnymnnanne CEeTH M NQ3BOJIACT ONMePATHEBHO PEIIATE ECE BOTIPOCHL Ocoben-
HO 9TO0 Ba’sKHO IJIA HAIEKHOM 3allMThl NaHHBIX OT HECAHKUMOHNMPOBAHHOTO
mocryna. B ciyvae xe 0JHOPAHTOBOI ceT MO HO obofiTies 1 Ges cneunany-
cTa-aAMMHMCTPATOpA, NpaBlda, BCe MOJNE30BaATENMH CeTH HMO0NHHBI NMPH 3TOM
HMETE X0TEk KaK0e-TO [IPeICcTABNEHHE 0b AIMMHHCTDHMPOBaHHMH,

A Tenepb 0YeHb KPATKO OCTAHOBHMCS HA OCHOBHBIX 0CODEHHOCTAX HEKOTOPHIX
HauboJee NONyIAPHBIX THIIAX CETEBBIX NIPOrPAMMHBIX CPEICTB.

4.4.1. CeTeBble nporpaMmMmHblie cpefacTBa chupmil Novell

Ceresgle onepauuonHble cucTembl NetWare dspms: Novell Ha ceromusaiunmii
[eHb HauboNee NoNynApPHL! B Mupe. Bosee MonoBHHEl Beex JOKaJILHBIX CETEId
B MUpPe MCITONBL3YIOT PasiiyuHLle BEPCHMH MMEHHO HTOr0 1porpaMmuoro obec-
neuenys. [lonyaapuocts NetWare onpenenfeTcs Xxopoleil MPpoM3BOIUTE b~
HOCTBIC, CNIOCOGHOCTEIO paboTaTk ¢ pa3HbIMHM alNapaTHEIMM CPEJCTBAMIM i pas-
BHTOM CHCTEMOJ CPEACTB 3amuTel gaHAEbiX. Pupma Novell Bpinyckaer
pasnuuHble CeTeBble IporpaMMHLIe CPEeICTBA: HECKONbKO Bepeuit cetesbix OC
Ha base chaitnoBEIX cepBepos (cpeni HiuxX Bepeus 4.0 1ns npeapuATHit i Bep-
cua 3.12), onnopanroeule ceTeBble OC Personal NetWare u NetWare Lite, a
TaK}Ke CPeficTBa IuardocTiky paboTel ceTeit.

IMpoayxram Novell NetWare nprcymu 1 BeIocTaTKM, HallpMMEpP, UX CTO-
MMOCTE AJA HeDONLUIMX CEeTel OKa3bkIBAeTCHA OJHOM M3 caMbIX BBICOKHMX IO
CpaBHeHMIO C MPOAYKTaMi Npyrux npoussoaureneii. Kpome Toro, ux ycra-
HOBKa JOBOJBLHO cjoxHa. Ho oHyi yixe cTann dpakTHYECKHM CTAHAAPTOM, M0~
3TOMY MX MO3NIMK Ha PLIHKE NOBOJbLHO ITPOYHBL.

PacemoTpum KpaTKo 0CODEHHOCTH OCHOBHBIX THNOB ceTeBbix OC.

NetWare 2.2 - 3o camasa npocran OC (16-paspagnan), MMeIoL{afACA HA PhIH-
ke. Brllmyckalores Bepcuit Ha 4MCo ronbk3oBaTernelt 1o 5, 10, 50 u 100, orin-
galolyecs eHod (Hanpumep, Bepeusd Ha 5 noan3opaTeieil NpuMepHo B 6 pas
neuesge eepeun Ha 100 noae3sopareneit). [lepeas undpa B obozravennn sep-
CHMM TOBOPUT 0 MMHHMAaTbHBIX TPeBOBaHMAX K MPOLIECCOPY KOMIIBIOTEPOB CETH
(2 o3navaeT npoueccop He xysxe 80286). ITo cpaBHennio ¢ NpelliecTEYIOUIET
Bepcueit 2.15 3HauMTeNBHO YITPOLUeH npouece yucrannamy cer. NetWare 2.2,
B OTJAUYNME OT APYIMX Bepeuit, gonyckaer pabory fes BLIAEIEHHOTO cepBepa,
TO €CTh CEPBEP MOKET paboTaTh KAK aBTOHOMHBII KOMIIBIOTEP, NpaBia, ¢ J0-
BOJIbHO HUBKOH CKOPOCTRIO.

NetWare 3.12 — aro 32-paspansaa OC, opueHTHpOBaHHAA Ha pabory ¢ npo-
ieccopaMu He uusce 80386 (80386, 80486 mny Pentium). Ee Boamosknocri cy-
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LECTBEHHO pacllMpeHkl 10 CpaBHEHUIO ¢ Bepeuen 2.2. Hanpumep, ona obec-
nevyMBaeT NOCTYI K namaTy o 4 I'0 nnA KalupoBaHuA, NPpUCOeUHEHNE K 07~
HOMY cepBepy no 250 noaszopaTeneit (BpimyckaTea Bepeuy Ha 20, 100 1 250
noJbzoBarteneir), obbem mickosoit namaTh o 32 T6 (Tpunauoroe GaiT), Max-
cHManbHBI pasMep daina g0 4 I'6. CroumocTs Bepeuy Ha 20 nons3oBaTeneit
MpUMepHO BYeTBEPO HUzKe, yeM Bepeun Ha 250 noas3oBaTeneit.

NetWare 3.12 nognepsxuBaet pabouue cranumuu ¢ pasusimu OC (DOS,
Macintosh, 0S/2 u UNIX). lng 3Toro npexycMoTpeHbl ClieliMalbHbIE ATPH-
GyThl MMeH haitnos. Daitiel, cosnaRRble Mo ynpasneruem oguoit OC, noc-
TYIHBI I0JIb30BaTENAM, MeuM qpyrie OC. OTKPBITOCTE APXUTEKTY Pbl
NetWare 3.12 obecneunBaeTca TaKKe HOBhIM MRTEP(dECOM TpaHCIIOPTHOTO
ypoeaa (TLI — Transport Layer Interface), koTopslit nomyckaeT UCNOAb30-
Banue nporokodoB NetBIOS, IPX /SPX, LU6.2. [IpeaycMoTpeHa TaKke Ioj-
nepska nporoxosia TCP /IP. BaxHoit ocobennocthio NetWare 3.12 Aasnaercs
nMHaAMHYecKoe pacrpenenenue naMaT. CpaBHeHne HEKOTOPHIX XapaKTepu-
etk NetWare 2.2 u NetWare 3.12 npusefeno s tabn. 4.1,

Tabn. 4.1. Xapakrepuctmkin NetWare 2.2 v NetWare 3.12

XapaxkrepucTuka NetWare22 NetWare 3.12
Tun OC 16 6ur 32 6ura
Munnmannuniit LTI cepeepa 80286 80386
Muunmanbubnt ofbem namaty ga 50 noasso- 2.5 M6 6 Mbanr
BaTexe

MakcuMaibHOE KOJMYeCTBO NONAb30BaTeNel 100 250
MakcumaibHbIH 00'beM NaMATH 12 M6 4T6
3anumaeMblil 00bEM HA IHCKe 5 M6 9 M6
MakrcuManbHubii 00beM IHCKOB 2T6 32T6
BoamoxrocTs paboTh! 63 BbloeNeHHOTO CEpP- ga HET
Bepa

JuHaMuyeckoe pacrpeeieHie pecypcos "er Ia
Monnepaka kanenros OS5 /2 na na
[Tonnep:kra kanertos Mac na na
[Mognep:xka kaneHTos OS] HET na

CereBble aganrepst 8y 16 6ur 8,16 u 32 6ur
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Mucrannauna NetWare 3.12 1oBosibHO NpocTa, He cnoskHee NetWare 2.2, ona
saauumaeT He Gonee 30 muuyr. [IpenycMoTpeHa BOSMOMKHOCTD BRINIOYEHNA 32~
6uToBOrO CETEBOTO afanTepa.

NetWare 4.0 - ato OC, nosasusmanca B 1993 roxy. Oxna paccunrana Ha pabo-
Ty ¢ mpoueccopoM He Huke 80386 u nomyckaer ogHOBpemennywe pabory mo
1000 nonb3oBaTeneil ceTy (BBIMycKaloTeA Bepeuy Ha 5, 10, 20, 50, 100, 250,
500 1 1000 nonszoBaTened). NetWare 4.0 nonsocersio coemectuma ¢ NetWare
2.2 u NetWare 3.12, TaK 4TO NoOJb30BaTENb He 3aMeYaeT HMKAKOH pasHMULI
Mexay HMMU. PaBoune cTaHUMHM JaskKe MOTYT NpomoliaaTe pabory ¢ ceTerbl-
MU 0BoN0YKaMM NMpenbiaylmux Bepemii. Ognako BoamoxkHoceT NetWare 4.0
1Mpe, 4eM y npeamecTBeHHUKoB. Hanpumep, monp30BaTe M NONY4a0T BO3-
MOKHOCTB JocTyna K 54000 dpaitnossim cepBepaM (B Bepeuit 3.12 — TONBKO K 8
thaiiioBbIM CcepBepam).

B NetWare 4.0 npenycMoTpena cucTemMa KoLIMPOBaHM A NpeIolaraeMoro 4re-
HMA, YTO YBEJIHMYMBAET NPOMIBOIHTENEHOCTE CETH, & TAKNE BCTPOEHHAA KOMII-
peccus XpaHuMbIX garHREIX. B aToit OC yay4ineHa Takxe 3aliuTa JaHHBIX OT
HEeCaHKIMOHEMPOBAHHOr0 focTyna. Bajkuoe oTingue oT ApyTrux MPOJYKTOB —
BO3MOXKHOCTh LeHTPaMM30BaHHOIO YNpPaBIeHHA BCEMM CEPBEpaMH ¢ OLHDIT
paboueit crammns. Jwboil nose3oeaTent CETH OQHOBPEMEHHO MONYYALT KOC-
TYT KO BCeM pecypcaM. ECTh BOZMOMXKHOCTE aBTOMATHHECKOTO AyOIMpPOBaRILA
MH(OPMALMH, XPAaHALIEHCA B CETERBIX Pa3fenax.

MunuMaabHbIi TpebyeMblit 06beM namaTy cocraBaser 6 M6. O6bem sanuma-
€MOro NpoCTPasCTBa Ha JAncKe Koxebirerca ot 12 M6 no 60 M6 B 3aBucHMOCTH
OT BRIGPAHHEBIX MTPH MHCTAJLIALMY XapaKTePUCTHK.

Bee ceresnie OC NetWare 10nycKaioT nogr/0uenne 6e3a1cKoebIX paboamux
cTaHUMi (KIMeHToR), YTO NO3BOJAET NpH HeoDXoAMMOCTH 3HAMMTEIbHO CHMU-
3UTh CTOMMOCTD CETH B LIJIoM, a TaKe ([P 0TKaae OT (Ao~ IHMCKOBOI0E)
MCKIIIOYUTE BO3MOMKHOCTE 3a HECEHNMA KOMIBIOTE PHEIX BUPYCOB. Bo Beex pac-
CMOTPEHHBIX [TPOAYKTAX NPeAyCMOTPEHA NOJJEPKKA CETEBbIX MOCTOB.

NetWare Lite 11 Personal NetWare — 310 npocThie 1 gellessie Bepeun npo-
rpaMMHBIX cpezeTs hupmbl Novell 118 nocTpoeRnsa HeGoALIINX 0QHOPAHTO-
Bharx cereit. NetWare Lite noasuaace B 1991 roxy u npeacraeaana coboit ce-
TeByio obonoury, paboTalomyo non ynpasnenuem DOS. B 1993 rony Gwina
npencTaenexa gopaboTanHas sepeusa Personal NetWare, Ho u NetWare Lite
npojosrKana nponasathea. ¥ ToT, u Apyroii NpoayKTh ropa3no MpoLle i1 ae-
wesne paceMoTpennbrx ceTeBbix OC Ha ocHose afin-cepBepa. llena B jaH-
HOMCHIY4Yae YCTAHAB/MWBAETCA B PacYeTe Ha OOHY paﬁoqylo CTAHLIKIO M COCTaB-
naet Meree 100 monnapos, 4TO B HECKOJIBKO PA3 MEHbLIE, YeM ¥ caMoil Neleroi
pepeus NetWare 2.2 a 5 nnonesoBaTenen. :

4 = JloransHBIE CETH
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Cerepas nporpamma Personal NetWare paccuntana Ha pabory B cetn, co-
mepaxariei ot 2 no 25 noapzosaTeneir. Kak u NetWare Lite, ona moxker paGo-
TaTh ¢ JIOGLIM THIIOM NpoLieccopa i He TpebyeT 1oCTyna K paclunpeHHoi nim
OOMONHUTENbHOI MaMAT! KoMmibloTepa. MunuMansHselil TpedyeMblit 06bem
namaATH cocTaBaAeT 640 K6. Oba atn npoxykra MoryT paboraTe COBMECTHO C
NetWare 2.2, 3.12 u 4.0, uro nossonder rubko KoMGMHNMpPOBATE IPEMMYILIECTER
CeTEeBBIX NMPOrpaMMHBIX CPENCTB pasubix Tunoe. Mucrannauua Personal
NetWare u NetWare Lite npeaensno npocra. Ilpegycmorpera 3atura oT
HECaHKUMOHMPOBAHHOr0 KOMMPOBAHMA TPOTPAMM, KOTOpasA CBOIMTCA K ABTO-
MaTHUeCcKoi npoBepKe KaMm 0¥ paboueil cTaHlMell, HMeeTCA JM B CETH elle
ofiHa paboYaf CTaHUMA ¢ TOUHO TaKOJ e Konuedl nporpaMmHoro ofecrneye-
HUA.

B 0bouX NPoRyKTaX NpenycMoTPeHa BO3MOMHOCTE MCIIOIB30BAThL KOMIIBIOTE~
PBI CETH KaK CEPBePbI, KaK KJAMEHTD!, KaK CePBePhl M KIUeHThI ONHOBPEMEHHO,
a TaKzKe KakK BbleJIeHHbIe CepBephl (KaK IpaBMI0, Ha OrPAHMHYEHHOE BPEMA).

HecmoTps Ha cBOIO MPOCTOTY 00a 3THX NMPOAYKTA NpefyCcMaTPUBalOT Ha3Ha-
YeHMe MpaB Z0CTYMNa (XOTA M He CAMIIKOM Pa3BUTOe), CUCTeMY napoJei, oHU
JocTaTo4HO HaxexxHsl [IpaBna, B HavaJe seinycka NetWare Lite B Helt 66111
Koe-Kakue HenmpuATHLIe olbkK, Ho B Personal NetWare onn 611 uenpas-
JIeHEI.

4.4.2. CeTeBble nporpaMMHbie cpefcTBa chupm
Microsoft u IBM

Dupma Microsoft seger cBow paboTy Mo CO3MAHMIO CETEBLIX MPOrpaMMHBIX
NMPOAYKTOB N0 HECKOJIbKMM HanpaBJIeHHAM.

Opwo 13 HanpaBJeHKH CBA3aHO C COTPYAHKHYeCcTBOM ¢ dhupmoit IBM u noa-
JlepKoii ee onepauyuonHoit cuctemsl OS/2, koTopas noasuiaacek B 1987 rogy
v Oblna npu3BaHa 3aMeHKMTh cobGolt HecoBepinennylo DOS. Mimenno s coBMe-
cTHOI pabote! ¢ OS/2 6blaM npensoxens! npoaykTel LAN Manager doupmbl
Microsoft i LAN Server dupmet IBM. Onnako sTi npofyKTe! He MOTYYHIN
HonBIIOre pacnpocTPpaHeHNUA B CBA3K ¢ TeM, uTo cama OS5 /2 He cnMIIKoM no-
nyJnApHa. K TOMY € OHW He obecrieynsaioT TOH He3aBUCHMOCTH OT CETEBLIX
anmapaTHBIX CPeNcTB, Kakyio rapanTipyior OC dimpmer Novell (Hanpumep,
oRK xopotuo paGoTaior ¢ ceThlo Token-Ring, Ho He MAeaIbHO COBMEILAIOTCA ¢
Ethernet).

Cucrema LAN Manager — ato 18-paspansan cucrema, a LAN Server — 32-
paspAfHaf cMCTeMa, YTO, KOHEeYHO, cKasdbliBaeTcA Ha MX OelcTpomeficTeun. B
o0oMX NMPOJyKTax NpelyCcMOTPEHa BOBMOMHOCTS paboThl cepeepa Kak pado-
yelt cTaHUMM B OOHOPAaHTOBOIL cpejie, Ho U3 coobpaeHMil BalIUThl JaHHBIX
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HMKTO HE MCMOJLE3YeT 5TH MPOIYKTHI AJA ONHOPAHIOBBIX ceTell. CuuraeTcs,
qTO NaHHEIE ﬂpOﬂyKThl npeKkpacHo NOAXOOAT OJA NIPOrpaMMHpPOBRHUA NIPH-
NOYKEHMI TUNA KINHEHT /cepBep.

HenocTaTok 5THX CHCTEM MO CpaBHennio ¢ npoaykramu NetWare — bonbioit
Tpebyemsiil 06'beM QUCKOBOIO NPOCTPAHCTBA ANA XPAHEHNUA TIPOTPAMMHBIX 1
KOHpuMrypauuoHnbix chaitnos (ot 1 M6 mo 3 M6 va kaxcoi paboueii cTaHumm).
I pyroit HeocTaTok — Gonbimit Tpefyemblii 06bem onepaTusHoil namaty {90 K6
nporus 50-60 K6 8 NetWare). [IpaBza, B COBpeMEeHHBIX KOMITbIOTEPaX 0GkIy-
HO HE OIUYINAeTCA HEXBATKH [TAMATH M TMCKOBOTO MPOCTRaHCTBA.

B nocnennue roas pypma Microsoft mota eBouM nyTeM, MPakTHHUECKH OT-
KaazaBluch ot moggepskku OS/2 u BeAYecKM NpoABMraA CBOM COGCTBEHHBIE
pa3paborkn Windows 95, Windows 98 1 Windows NT. JIMeHHO HCXOOa U3
aToi KoHuenuuy, B 1993 roxy 6eina Brimyiuena nosas cetesada OC Windows
NT Advanced Server. 3ta 32-paapaguas OC npeacrasnaer coboii nansHesi-
mee passutne LAN Manager. ITpexcae Bcero, 3Ta cucTeMa MoxeT paboraTh
Ha maaThopmax MIPS R4000 dupmer Intel u Ansda dupmet Digital (DEC).
Kpome Toro, mpeaycMOTPeHa M BO3MOXKHOCTb paboTsl Ha MyJIbTUOPOLIECCOp-
HOM KOMIIBIOTEpE.

ITo cpaBHEHMIO ¢ MpeabIAYIIMMM paspaboTkaMu CYLIECTBEHHO yCMJIeHa 3a-
IIMTA JaHHBIX, KOTOPad YA0BleTBopAeT TpeboBaHMAM ypoBHA 3awiuTel C2,
TpebyemMoro NpoMbILITEHHBIMI 1 BOGHHBIMM CETAMI (MMEeTCA 3alTa IIpo-
LeIYPhl NPHUCOeIMHEHNA K CeTH, 3alllMTa MaMATH, YUeT i KOHTPOJb L0CTYIIa).
Cucrema Windows NT Advanced Serverucnoaesyer npotokoa SMB Ha Gase
NetBIOS, uto onpenefeT ee COBMECTHMOCTE C TAKMMM cpeicTBamy, Kak LAN
Manager, LAN Server, Windows for Workgroups 1 co crapoit OC PC LAN
Program. [IpegycMorpeHa noanepaka crangapraerx nporoxonos TCP/IP u
IPX/SPX.

Hepocratok Windows NT Advanced Server no cpaBuenuio ¢ ceresbimu OC
NetWare — cpaBHMTENbHO HM3KOe DBICTPOAEHCTBIE, TAK KAK CETEBOE Ipo-
TrpaMMHOE obecneyeHue B 3TOM Ccly4dae CBA3BAHO C nJaaToi CeTeBoTo ajanrtepa
CJIMIIKOM MHOTMMM TPOMEKYTOUHBIMY CHIOAMM IPOrPaMMHOIO ofecrneuyeHus.
ITo cpaerennuio ¢ LAN Manager u LAN Server cucrema Windows NT
Advanced Server 3aruMaeT 0oJbIIE MECTa HA IMCKE M B NaMATH.

Tlomumo ceresbix OC Ha ocHoBe cepBepa, (hupma Microsoft BeinyckaeT u of-
HOPaHTOBEIE CETEBBIe CPEAICTBA, TPHUEM MX OTIHUIEM OT APYIHX NPOAYKTOR
TQrO JKe Ha3HAYeHMA ABJIAETCA TO, YTO CETEBble CPEJCTBA BCTPAMBAKTCH B
ONepalMOHHYI0 CHCTEMY KoMIbioTepa. [Ipy aToMm nosibaosaTelb, NpHobpeTan
KOMIIbIOTED € YCTAHOBJIEHHOM ONepaloOHHOMN CHCTEMOI, ABTOMAaTHYECKH M0~
JIYHAeT M BOZMOZKHOCTD BBIXO/A B CETh. ECTECTBEHHD, 3TO BO MHOTHMX CJY4aaX

4+
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ropasno ynobHee, yeM npuofpeTaTs M YCTAHABJIMBATH NYCTh Jaxke u bonee
cOBepLIeHHbIe MPOLYKTH Apyrux ¢dupm. K ToMy e nonb3oBaTemo He HaLO
u3y4aTh MHTepdefic NoAL30BATENA COTEBOM MPOrpaMMEL, TAK KaK OH CTPOMT-
Cf TaK e, Kak U MHTephelic MoNb30BaTeNA BCeX OCTANLHbEIX HacTell onepa-
LIMOHHOM CUCTEMBI.

Peus B narnom cayuae uaer 06 OC Windows for Workgroups, o 6onee no-
3nHei paapaborke Windows 95, Windows 98 u Windows NT Workstation.
Bee atu OC ocHOBaHEI Ha OTHMX M TeX e NPMHUMNAX ceTeBoro obMeHa, 4TO
HAejlaeT MX COBMeCTUMBIMM Mexx 1y coboit. [IpegycMoTpeRa nognepxKka cosMe-
CTHOTO MCIOJIL30BaHMA AMCKOB (B TOM ¥Mcae 1 rubkux auckos i CD), a Taroke
npMHTEPOB. MiMeeTcA BO3MOMKHOCTE 06 beIMHeHNA BCeX MOJb30BATENEN B pa-
Boume rpynmne: qasa 6onee ynobHoro noncka TpebyemMsix pecypcos i Opranu3aa-
UMK J0CTYINa K HMM. Ilonb3oBaTEIN MMEIOT I{OE‘TY}I’I K BCTpOEHHOﬁ cHCcTEeME
3JIEKTPOHHO MOYTHI, @ TAKIKE K COBMECTHOMY 3JIEKTPOHHOMY eXKeNHEeBHUKY.
To ecTs BCe NONL3OBATENM CETH NOoNY4YawT BOIMOMEBOCTE COBMECTHO MCIIONTE-
30eaTh MHOrUe pecypcrl OC CBOEro KOMMbIOTEpA.

ITo cpaBrenmio ¢ OC NetWare gaHtble CpeACcTBa HMEIOT MEHALIYH) COBMECTH~
MOCTD C IPYTHMMU THIa MM ONIEPALIMOHHBIX CUCTEM M C alllNapPaTHRIMM CPEACTBa-
v (ceTeBrivMy agarrrepami). II03TOMy TpM OpPHEHTALMM Ha 3TH NPONYKTBI HAZ0
obpautaTtk ocoboe BHMMAaEMe HA COBMECTUMOCTE ¢ HUMM pnofpeTaeMalxX ce-
TEeBbIX alaNTepoB.

4.4.3. CeTeBbie NporpaMMHbie cpeficTBa ApYrux chupm

KpoMme ceTeBbIX NPOrpaMMHBIX MPoayKTOB Beaymx pupm Novell u Microsoft
CYLIEeCTBYET elle U.e.J'IbIﬁ PALCETEBRIX CPEACTE APYTHX l'IpOHSBOI.lH‘!‘EJ’IQﬁ. Oco-
GeHHO YCMeUIHO KOHKY PUPYIOT ApYrue (hMpPMbl ¢ STHMM FMTaHTaMy Ha PBIHKe
OMHOPAHTOBEIX ceTet.

LANtastic ¢hupmer Artisoft B Teuenue AnuTeNLHOTO BpeMeHu Grula camoil
MONYJIAPHOH OMHOPAHTOBOM CHCTEMOI, KOTOpPAaA MO CYTH ¥ CO37ana JaHHBIH
peiHok. HecMoTpsa Ha To, 4To OHa He ABIAETCA caMoii OicTpogelicTBy oM eH,
LANtastic umeer 1 ensii pAn 3aMedaTeNbHbIX ocoGeHHOCTeH, HanpuMep, npe-
KpaCHble BOMOMHOCTH pasfiesieHua npurTepa n CD-aucKoe, a TakxKe noj-
[epKY 3BYKOBOI a/1eKTpOHHOM nouTtsr. OHa Tpebyer oueHb HeGoasIora obbe-
ma namaTy (34K6 ma paboueit cranumu 1 60K6 na cepsepe), kK ToMy Ke
TOIeP/KMBALT COBMECTUMOCTE C KOMIbioTepamu Macintosh 1 ¢ OC Windows.
B pepcun 5.0 umetoTcea cpefcTsa nua paboTel B cpene NetWare, B Bepeuy 6.0
nmobarnens: cpeacTea paboThl ¢ hakcamu B cetu. HeroeTaToK nocaefHUX Bep-
cuit LANtastic coeTouT B TOM, UTO OHM OPMERTHPOBAHEl B OCHOBHOM Ha NpH-
MeHeHMe OpuruHanbLHbIX afanTtepos Ethernet nponasoacTsa dompmb! Artisoft.
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[Ipaena, BOZMOXKHO M MCIIONB30BAHKE aAANTEPOR APYTHX [OCTABUMKOB IIPH
3aKyINnKe crieliMaJbHbIX [TPOTPaAMM.

B cern LANtastic moxer paboraTk OT IBYX 10 TpexcoT pabowux cTaBLMIAL
[Tpu Gonbllom KonmyecTBe pabounx CcTaHLMA NPOMBBOAUTENILHOCTL CETH 3a-
mMeTHo najgaet (Tak kak LANtastic — aro Bce-Taku obosouka, paboraioias Ha
Baze DOS). HeckoNbKO yAYHIUNTb CUTYAL IO MOMET UCIIONL30BAHME HECKOJIb-
KMX KOMNBIOTEPOE B KaveCTBE BEIIEJEHHEIX CePBEPOB (BO3MOMKHOCTE 3TOrO
npeaycMaTpeHa).

LANtastic oTai4aeTca HEBBICOKOH 11€HOM, MpocTa B yCTAHOBKE M HAJ@HA B

aaMUHUCTPUPOBAHUM.

POWERLan cdupms: Performance Technology — 510 caman 6eicTponeiicTay-
01 A M3 ONHOPAHTOBBIX CUCTEM (cpaBHEeRMe ee ¢ nponykramu Novell npen-
craBineHo B Tabu. 4.2). Beicokoe BricTponieficTBMe HOCTUTHYTO 3a CHET XOpPo-
urest mpopaGoTaHHOCTH TPOrpaMM: HenoyL3yeman sepeis NetBIOS cauraerca
OJTHOIT M3 TYYIIUX.

Ta6n. 4.2. CpasHeHne BpeMeH A0CTYNa OfHOP3HTOBLIX CETEBbIX NPOrPAMMHBIX CUCTEM

Pexxum POWERLan NetWare Lite Personal NetWare

Ha joraTbHOM HaKoImMTeNne

pabouelt cTaHLMK:

Yrerne 10,20 11,03 10,95
3anmucsn 8,60 8,95 8,15

Ha nucke cepsepa npu
nocTtyne c pabogeit

CTAHLMM:
Yreuue 17,90 25,40 26,25
3anuch 12,05 15,43 15,00

[Tpu oxHOBpEMEHHOIT
pabore ueTbipex pabounx

CTAHLMHA:
Yrenue 29,10 41,09 38,95
3anuchk 18,90 34,78 34,12

CyuiecTByoT Bepenu Ha D, 15w HeorpaHyeHROe 91 CJ10 [10J1b30BaTENIeH (TTp1
TOM OrPAHMUEHO TONBLKO YMCIO0 OJHOBPEMEHHbBIX NPUCOEIMHEeHHI K OJTHOMY
cepeepy). Cers POWERLan ponyckaet padoTy ¢ cepBepamy nofg yrpasie-
nuem UNIX, LAN Server, LAN Manager, NetWare. Ona nopaep:usaer 6o-
see 50 pasnuvEBIX CETEBBIX AJANTEPOR. 3aMMTA JaHHBIX JOBOJBHO XOPOIo
pa3BuTa, NpeycMOTPEHO KIIIMPOBAHHUE IHCKA.
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Ha paboueif cTannmm naHHas cucTeMa 3aHMMaeT namaTs oxkono 69 Kb. Kak u
apyrue ogHopaHrossie cet, POWERLan mpocTa B yCTaHOBKE ¥ MCTIONb30Ba-
Huu. IIo MHOrMM OLleHKaM OHa MMEeeT XOpollue NepeieKTUBRI, 0cobeHHO MpH
CpaBHUTENbLHO DONBLILOM KOJiuecTBe aDOHEHTOB, KOra IpYrHe OIHOPAHTOBRIE
cucTeMb! paboTaloT MeIeHHo.

B 3axmovenue faHHOM I1aBbl HEODXOAMMO OTMETHTE, YTO NONbL30BATENI0, Pa-
60TaIOLI.IEM}' C HpHe"IOJl{EIIH.FIMH, BOOSH{E*TD He CIHMIIKOM BayKHO, KAKMe Mpo-
rpaMMHble CpesICTEa, IPOTOKOMB], ANMIaPATYPa HCNOJAL3YIOTCA B €ro ceTi. EMy
ropasno BaX<Hee TO, UTO CEThk CYLOEeCTBYEeT, 9TO OHA HaeT BO3MOHOCTE ynoﬁ-
HOT'O COBMECTHOTO MCII0Nb30BaHuA pecypceos. Ho Takas cutyauusa coxpanser-
CA TOJBKO OO0 TeX nop, Noka BO3MOMHOCTH CeTH HE CIMIIKOM cnepmnsa}o'r
paboty npunocxkenwii. [IpnEUNNMaIbHOE 3HaAYSHNE MMEIOT PaspelleHHble pe-
HHUMbBI ,ILOCT)’T.[& KaTHM pecypcam, a TaKXe BpeMA JOoCTyINa K HMM, 4TO U olpe-~
AEeJIRETCA XapaKTepucTHuKaMH BCeX paccncrrpennb:x CpeucTs.



rNABA

CTAHOAAPTHDIE
NOKAJIbHbBIE CETM

3a BpeMA, npolueIiee ¢ TIOABJIEHHUA NEPBLIX JOKaJbHBIX ceTelt, Obno pa3pa-
60’[‘31{0 HECKOJIbKO COTEH CaMblX pa3HBIX CETEBRIX TeXHOJIOTHI, OJTHAKO 3aMeT-
HOe pacIpocTpaHeHue MOy YN BCET0 HECKOIbLKO CeTel, YTO CBA3aHO MPeK-
e BCero C MOoAAEpP>KKOM 9THX ceTel M3BecTHBIMM (DMPMaMM i C BhICOKUM
YPOBHEM CTaHAAapPTH3alLMM NMPHMHUMNOB MX opraHusauuu. Jlaneko He Bcerga
CTaHJapPTHbIE CETH MMEIOT PEKOPIHEIE Xa PAKTePHCTHEY, 0DeclleunBaloT Hau-
Bomnee onTuManbHble pexuMbl 06MeHa, HO Gosbinre 00 beMbl BbITYCKa MX an-
NapaTypel M, cegoBaTelbHO, €2 HEBBICOKAA CTOMMOCTD obecnetunBaloT MM
orpoMHble npeumylnecTsa. HemanoBasXHaQ M TO, 4TC NPOH3BORUTENH TIpO-
TpaMMHBIX CpDeICTB TaKMHEe B IEPBYI0 OMEePENL ODHEHTHPYIOTCH Ha CaMble pac-
npocTpadeHHble ceTy. II03TOMY MOJTb30BaTE b, BRIOMPAIOLIMIA cTaHAAPTHEIE
CeTH, MMET NOJHYK rapaHTHIO0 COBMECTHMOCTH annapaTypel 1 NporpaMM.

B HACTOALlee BpEMA TEHACHIIMA YMeHBIIEHMA KONMHYECTEa TUINOB UCTIONB3Ye-
MBIX CETE} BCce YCHINBAETCH. ,H.EJIO B TOM, HTO YBeJMYeHWNEe CKOPOCTH ITepena-
9K B OKaAbHLIX ceTax 10 100 i gaxe xo 1000 M6ut/c Tpebyer npuMerenna
CcaMbIX TepeOBbIX TeXHOJOTMIE, IPOBe/IeH A CePhea3HbIX M NOPOrHX HaYYHBIX
uccnesoeanuit. EcTecTBEHHO, DT0 MOTYT ITO3BONNTE cebe TONLKO Kpy NHeHIIHe
hMpPMBI, KOTODPBIE, KOHEYHO 3Ke, MOJAePKMBAI0T CBOM CTAHIA PTHRIE CETH H MX
Donee comepiienHsle pasHoBuaHocTH. K Tomy ke GonbluKHCTBO noTpednTe-
Jaei Ye YCTaHOBUIO Y cebf Kakue-TO CEeTH ¥ BOBCE He »eyaer cpa3y u non-
HOCTBIO 3aMEHATE Bee ceTeBoe obopyoBaHue Ha IpYroe, MycTh jJaske B YeM-
To ayuiwree, [Toaromy B 6ankasimem BygyiieM Bpad JM CTOMT OMMMIATH
OPUHATHA NPUMHIHITHAIBHO HOBBIX CTAHIAPTOR.
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Ha PhIHKe MMelOTCH CTAHNAPTHLIE JIOKANLHBIE CETH BCeX BOIMOMCHBIX TOMO-
JIOTHI, TAK 4YTO BEIGOP ¥y Monb3oBaTeneil umeerca. CrangapTHere cetn obecre-
uyusaior BoNBIIOH AMATIa30H XOMYCTMMBIX PAa3MEpOB CETH, HONYCTHMOrD KO-
JMYecTBa ab0HEHTOB CeTH U, UTO He MeHee BaHo, DONbIoi AManas0oK 1eH Ha
anmapatypy. Ho npofnema Beibopa Toit uam 1HO ceTH BCE PpaBHO 0CTAeTCA
HenpocToit. Beap B OT/IMUYME OT NMPOrPaMMHLIX CPEACTB, 3aMEHUTh KOTOpPSLIE
COBCEM He TPYIHO, BbiOpaHHaA annapaTypa o0bIYHO CAYHMT MHOTHME FOJIbl, TAK
KakK ee 3aMeHa BeJleT He TOJIBKO K bonpIIMM 3aTpaTamM CpeqCTB, HOM K Heobxo-
IMMOCTH Nepekaanky kabenest, a To M K MEPeCMOTPY BCell CHCTEMBI KOMIIBIO-
TepHeix cpencTs dupmel IlosTomy owubiyu B Beibope anmapaTypsl ropasfo
noposxe omnbox B BeIbOpe MpOrpaMMHEIX CPeJICTB.

Mp! ocTaHOBMMCA B JaHHO IJaBe Ha OCHOBHLIX O0COBEHHOCTAX annapaTypsl
HauboJsee MONYJNAPHBIX JJOKaJNbHBIX ce'reii, YUTO, KAK MbI HAJeeMCA, NOMOXKEeT
YHTATENIO CAENATh [1PaBUIbHbI BEIGOP.

5.1. Cetn Ethernet u Fast Ethernet

Haubonemee pacnpocTpaneHMe cpely CTaHNAPTHBLIX ceTell nonyy4mia ceTh
Ethernet. Bnepssie oHa noaBunacek B 1872 rony (pasapaboTunkom BEICTYIUJa
usBecTHaA hupma Xerox). CeTs okazanacs JOBOJBHO YAa4HOM, ¥ BCIeACTBHUE
atoro ee B 1980 rogy noagepskanu takue Kpynseimme dupmsl, kak DEC u
Intel (o6 BeauHeHne aTnx dupmM, nogaepskusaioinx Ethernet, Hazpanu DIX
110 nepBhiM BykBam X HasBaHuit). Crapanuamu atux dhupm 5 1985 rony cethb
Ethernet cTaja MeMIYHapOAHLIM CTAHIAPTOM, €€ NPHHAJM KpyNHeine
MexyHa pOgHbIE OpraHu3alyu mo craHgapram: komuteT 802 IEEE (Institute
of Electrical and Electronic Engineers) u ECMA {European Computer
Manufacturers Association).

Crampapr nonyumun HazBaune IEEE 802.3 (mo-anramfickyu yuraercs kak «eight
oh two dot three»). OH onpegenseT MHOYECTBEHHBIH HOCTYI K MOHOKaHAJLY
TUNA «IUMHA» C 0DHAPYKeHueM KOHMIMKTOB i KORTPOJIeM Nepeayn, To ecTh
¢ ye yroMuHapluuMcA MeTogom poctyna CSMA /CD. Boobuie-T0 Halo CKa-
3aTh, 9T0 3TOMY CTAHAAPTY YAOBJETBOPAIOT M HEKOTOPBIE APYTHe CeTH, TaK
KakK OH He 04eHb CHJIbHO NeTannsupoBak. B peaynsrate cetncrangapra IEEE
802.3 HepeaKro HECOBMECTHMEI MEK Ay coB0il KaKk 10 KOHCTPYKTHBHBIM, TaK 1
110 NEeKTPpUIecKuM XapakTepuceTikaM. OCHOBHBIE XapaKTepUCTHKHM CTAHapTa
IEEE 802.3 caenyomiyue: TOMONOIMA — IMHA, CPeia mepenayy — KoaKceHalb-
HBIT Kabeas, ckopocTh nepegayn — 10 Mour/c, MakeHMaabHaA OJMHA — 5 KM,
MaKcHMalbHOe KoauuecTBo aborenros — no 1024, nauna cerMenTa ceTu — 1o
500 m, konuuecTBO ADOHEHTOB Ha OfIHOM cermenTe — o 100, MmeTon nocTyna —
CSMA/CD, nepefata y3KOMOJOCHAA, TO €CTh 63 MOy MAIMM (MOHOKAHAT).
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Crporo roeopa, mexay craugapramu IEEE 802.3 u Ethernet cymecrsyior
HeGonbllKMe OTINYMA, HO 0 HMX ODBIYHO ITPEANOUNTAIOT HE BCIIOMMHATS.

Cers Ethernet cejtuyac nanbonee nonynsapua B mupe (Gonee 70 MUIIMOHOB
aborenToB cetn B 1996 roay, cesine 100 munnmnonos aboxenTos B 1997 roxny,
nnu Gonee 80% prinKa), M HET COMHEHMA, YTO TAKOBOJ OHA M ocTaHeTcA B Bam-
JKayiue roasl. 3ITOMY B HEMaJoi cTeneHu crnocobeTBORAJO TO, UTO C CAMOTO
Havalla BCe XapakTepPHUCTUKHM, MapaMeTphbl, MPOTOKOJb! ¢eTH OBl OTKPBITHI
LA BCEX, B pesyibTaTe Hero orpOMHOE YHMCJIIO TIPOM3BoAUTEeNIel Bo BCeM Mupe
cTany BhIMYCKATh annaparypy Ethernet, noNHOCTEIO COBMECTHMYIO MEXAY
cobof.

B knaccuueckoit cetu Ethernet npumMenaerca 50-oMHBIA KoOaKCHMAILHBIN Ka-
Genb qByxX BHMOOB (TOACTHIA M ToOHKMI). OQHAKO B ITocIefHee BpeMs (C Havaa
90-x ropos) Bee Bonbllee pacnpocTpaHenue nonyuaet sepeus Ethernet, uc-
NoNb3YOUAA B Ka4eCTBE cpelbl NepefaYM BHMThIE NapPkbL OHPGKEJIBK TaKxe
cTaHHaa PT naAa NpMMeHEHMA B CeTH OOTOBOJIOKOHHOTO kabena. B cra HIAPTHI
BE121M BHECEHBI COOTBETCTRYIOLME nobapnenua. B 1995 rony noseuacs crau-
napT Ha Gonee bricTpyio Bepeuio Ethernet, paboralomyio va cxopoern 100
M6uT/c (Tak Ha3wiBaemblii Fast Ethernet, crasmapr IEEE 802.3u), ucnonbay-
LYo B KA4YeCcTBE Cpejbl nepefjai BHTYIO Napy HIH ONTOBOJIOKOHHBIN Ka-
6enb. lloaBunacs M BePCHMA Ha CKOpocTs 1000 Méut/c (Gigabit Ethernet, cran-
napt IEEE 802.3z).

TIoMMMO cTaHIapPTHOM TOMOJOIMH «lIMHA» MPHMEHAIOTCA TAKMKE TOTIOJOTHM
THUITA «TTACCHEHAA 3B@3/1a» U «ITaccuBHOE nepesor. IIpu aToM Npexnonaraercsa
MCITONB30BAHNE PEMMTEPOB M MacCHBHBIX (PEMMTEPHEIX) KOHUEHTPATOPOB, CO-
eIMHALMX Me Ly cobolt pa3iuuHble YacTH (cermedTsl) ceTH (pue. 5.1). B ka-
4eCcTBe CerMeHTa MOXKeT TaK)Ke BhICTYNaTh eqMHNYHLI aboHenT. Koakenanb-
HBIM Kabeas HCTOJAB3YETCA AJIA MMHHLIX CErMeHTOB, a BMUTAA Napa M
ONTOBOJCKOHHLIN Kabens — Aaa nydeit NacCHBHOM 3Be3/bl (1A NpucoeiMHe-
HUA K KOHLEHTPATOPY OJMHOYHBLIX KOoMNbloTepor). 'napHoe — 9Tobbl B mony-
YeHHOJ B PE3YJIETATE TONOJOTHK He ObINI0 3aMKHY TRIX MyTel (netens). Pak-
TUYECKHM [TOJAYYaeTCH, 4TO aG0HeHTEI COeIMEeHE! B (DMSMYECKYIO LIMHY, TAK Kak
CHMTHAJ OT KaXK0T0 M3 HMX PaclpoCTPaHACTCA Cpa3y BO BCE CTODOHLI M HE BOS-
BpallaeTcH Hasaz (kKak B koansle). Makcumaneran namea kabens sceil cetn B
uenoM (MakCHMMaNbHBIM MYTh CUTHAMA) TEOPeTHYECKH MOYKET HOCTUTATh §,9 KM,
HO MPaKTHYECKN He [peesiaeT 2,5 KM.

B cetu Fast Ethernet He mpexycmoTpena (puauyeckas TOMOJOTHSA «IIMHA»,
Hl‘.‘l‘[O-J'lbayeTL‘I.! TOJBKO «[IACCHBHASA 3BE3/la» MU «IIACCUBHOE NEDEBO». K TOMY
sxe B Fast Ethernet ropaazo Gosee sxecTkne TpebOBAHMA K IPENENLHON AaM-
He ceTu. Beab npu ysenuuenyn B 10 pa3s ckopoeTH nepenayy M cOXpaHeHMN
daopma'ra nakeTa ero MMHMMalbHaA OJAMHA CTAHOBMTCA B JECHAThL pasd KOpoue
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(5,12 mrc mporus 51,2 mic 8 Ethernet). lonycTHMaa BenuyunAa ABOMHOTO Bpe-
MEHM TPOX0X(IeHUA CUTHAJA T10 ceT yMeHbmaerces B 10 pas.

CermenT CermeHT

LL44] Qggg

| Konuearparop

EFWE

Puc. 5.1. Tononorwsa cetm Ethernet

Inanepenaiu uadgopmaym B cetn Ethernet npumenserca crangapTHLIN Ko
Manuecrep-1I1. IIpu 2TOM OOMH YPOBEHB CHIHAJIA HYJIEBOi, a APYToi — oTpu-
UATeNbHEIH, TO €CTh OCTOSHHA A COCTABIAIOIAA CUMTHANA He paBHa By 0. [lpu
OTCYTCTBHM NEpPefayy NOTEHIMA B CeTH HyIeBoi. [anbBaHMYeCcKa s pa3BA3-
Ka OCYLLeCTBIAETCA alliapaTypoii ajanTepos, PeNMTEePOB M KOHLEHTPATOPOB.
Ips aTOM NpHeMoNnepenaTYHK CETH ralbBaHMYECKHM Pa3BA3aH OT OCTaNLHOM
anmapaTypsl ¢ OMOILLIO TPaHCGhOPMATOPOB M M30JIMPOBAHHOIO MCTOYHMKA
NUTaHKA, & ¢ KabeneM ceTH coeIMHeH HalPAMYIO.

Havalo ROHEL
|8]6]6]2 46 ... 1500 | 4
K’
\I« lym‘“me l KOHTDOJBbHAA
npeambyna | ampec JIaHHBIC cyMMa
OTHPaBHTENIN
azpec
nosTysarens

Puc. 5.2, CTpykTypa naketa cetw Ethernet. (Undpbl NOKa3LIBAKOT KOAKMHECTBO BanT)

Joctyn k cetn Ethernet ocymecrsiaaercs no canyyalinomy merony CSMA/
CD, obecrieunBaioleMy IoJIHOe paBHONpaeue abonenTos. B ceT HCnonb3y-
IOTCA NAaKeTH! MePeMEeHHO AJIMHBI CO CTRYKTYPOH, MpeacTaBieHHOM Ha puc.
5.2. Jmmua kanpa Ethernet (To ecTs nakera 6e3 npeamGyJinl) oNxHA GBITE He
mMeHee 512 BUTOBBIX HHTEPBAJOoB, uayu 51,2 MKc (MMeHHO TakoBa MpefenbHasn
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BeMuMHA HBOMHOIQ BPEMEeHH MpoxoxaeHus B cetn). [IpeaycMoTpesa nuayu-
BUAYanbHAaA, TPYNNOBAA M LIMPOKOBELIATENbHAA aJPecaliia.

B naker Ethernet BxogaT caexyomue noas:

IIpeamGyna cocTout 1a 8 6aiiT, nepBble ceMb M3 KOTOPBIX pes-
cTapaAwT coboit kox 10101010, a mocnegnuii BocbMOIM — Kog
10101011. B craumapre IEEE 802.3 aror mocnenunit baiiT Ha-
3pIBA€TCA NMPU3HAKOM Havana kagpa (SFD — Start of Frame
Delimiter) 1 obpa3ayeT oTaeakLHOe Moje nakeTa.

Anpec nony4aTens (NpMeMHMKA) 1 agpec oTnpasuTeNd (mepe-
JnaTuMKa) BRIO4aloT no 6 6aiT 1 cTpoATCA 10 CTAHAAPTY, OMM-
caHHOMY B paznene 3.2. 3Tu axpecHsie nona obpabaTeiBaioTeA
anmnapaTypoii aboHeHTOB.

ITone ynpasaeuus (L/T — Length/Type) conepskut uadopma-
MO O ANMHE NoJA JaHEBIX. OHO MOXKeT TaKKe ONpefeAThb THIL
ucnoab3yemoro npotokona. [IpuaaATo caurarte, 9TO ecam 3Have-
HH1e Tora nosis He Goabine 1500, To oHO onpenenseT NAMHY MOJA
JaHHbIX. Ecov sxe ero aragenne Gonbute 1500, To ono onpepensn-
eT Tun Kanpa. [lone ynpasnerus obpabaTeiBaeTcs NporpaMMHo.

Tlosie paHHBIX JOJMHO BKITIOYATh B ceba or 46 mo 1500 6aitt nan-
HeIX. Ecoy nakeT gonkeH comep:arth MeHee 46 HaitT qaHHBIX,
TO [IOJe JaHHBIX JOTIOJIHARTCA Gaitramn 3anosanenua. Cornacuo
craanaprty IEEE 802.3, B cTpykType nakera BhIAENASTCA Cle-
nMaJbHOE none 3anonsenns (pad data — HezHavaUMe JaHHbBIE),
KOTOpOE MOMET MMETh HYJEBYIO NJIMHY, KOrla JaHHBIX JOCTa-
TouHO (Boablire 46 GaiT).

TTonte kouTpoabHONi cymmel (FCS — Frame Check Sequence)
CONePIKUT 32-PaspANHYI0 UMKIMYECKYIO KOHTPONIBHYIO CYMMY
naxera (CRC) M cny Xyt 1A NpoBepKy NpaBUILHOCTH Iepea-
HM [IaKeTa.

Takum obpasom, MUHMMATIBHAA NAMHA Kaapa (nakera 6es npeambynsl) cocTas-
aser 64 Baiita (512 6uT). MiMeHHO 5Ta BeNMYMHA ONpelesNseT MaKCHMalbHO
JOMyCTUMYX NBOWHYIO 3aJ€piKKy pacnpocTpaHeHNA CUTHAJA Mo ceTi B 512
ouToBbIX MHTEpBaJoE (51,2 Mxc ana Ethernet, 5,12 mke gaa Fast Ethernet).
CraspapT npeanosaraer, YTo npeamMdyia MOKeT yMeHbIIAThCA [TPH [IPOXOMXK-
JleHyH TIaKeTa Yepea PasiiMyHble CeTeBble YCTPOCTRA, T03TOMY OHA HE YUH-
TeipaeTcA. MakcnmManbran quuHa Kajapa pasra 1518 Gasrram (12144 6uTa, TO
ecTh 1214,4 mxc s Ethernet, 121,44 mic ana Fast Ethernet). 3To BaskHo AnA
BeiGopa pasmepa Gydeproi MaMATH CeTeBOTO 060PYNOBAHNUA M IJIA OLEHKH
ob1uelt 3arpyKeHHOCTH CeTH.
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JInacerr Ethernet, paboraomeit sa ckopoctn 10 M6ur/c, crangapr onpege-
JAET YeThbiPe OCHOBHLIX THIA Cpelb! Nepenatiy uudopmaiuu:

m 10BASES (TONCTHIN KoAKCHAJNBHLIN Kabenas);
® 10 BASE2 (ToHKNiT KOAKCHANBHBI Kabeas),
® 10BASE-T (BuTasa napa);

® ]0BASE-FL (onTosonokoHHbii kKabens).

ObosraueHue cpelsl Nepeaatn srJaoyaeT B ceba Tpu anemenTa: umcppa «10»
O3HaYaeT cKopocTh nepenasy 10 Méur/c, cnoso BASE oznauaer uepejady B
OCHOBHO/ moJoce 9acToT (To ecTyh 663 MOAY ALK BLICOKOIACTOTHOI) CHIHA-
Ja), a MOCJIeIHM 3JIeMeHT O3HavacT JOMYCTHMYO IJIMHY cerMenTa: «3» — 500
meTpos, «2» — 200 meTpoB (Tounee, 185 MeTpoB) uay THII IMHIN cBA3M: «T» —
BuTaA napa (or aeramiickoro «twisted-pair»), « F» — onToBONIOKOHHLI KaboIL
(oT anraumitckoro «fiber optic»).

Touro Tak e 1A cety Ethernet, paboratomest ua ckopocti 100 M6urt/c (Fast
Ethernet) craEgapT onpenesfeT TPU THIA CPelibl Nepenasi:

m 100BASE-T4 (cueTBepeHHas BHTaA napa);
® 100BASE-TX (caBoeHHas BUTAA napa);
B 100BASE-FX (onTOBOJIOKOHHEI Kabenb).

Bnecs undpa «100» o3HavaeTr ckopocts nepexayu 100 Mbéur/c, byxpa «T»
03HavaeT BUTYIO napy, bykea «F» — onroBosokonybli Kabens. Tuner l00BASE-
TX u 1000BASE-FX wmHorza obweamuusaiorT nog mMenem 100BASE-X, a
100BASE-T4 1 100BASE-TX — noag umenem 100BASE-T.

[MonpobHee ocobenHocTy ammapaTyps! Ethernet, a rakske anropurma ynpas-
aeuusn obmenom CSMA/CD u anropuTMa BRIYUCIEHMA LIMKJINYECKON KOHT-
posbHoit cymmsl (CRC) 6yayT paceMoTpeHbl flajiee B crielMallbHbIX paggenax
KHUM. 3Aech 2Ke Mkl TOJbKO OTMeTHM, uTo ceTh Ethernet ne orauyaerca Hy
PERKOPIHBIMH XapaKTepHCTHKAMH, HU ONTHMMAJBHBIMHY aJTOPHTMaMHM, OHA yC-
TYNaer 1o pALy HapaMeTpPoB APYTMM cTAHAAapTHBRIM ceTam. Ho Gaarogaps
MOILIHOM NOAJAEpIKKe, BbIcOYalilleMy YPOBHIO CTaHIapTHU3ALMM, OTPOMHLIM
obbeMaM BBIMYCKa TexHuHeckux cpencTe, Ethernet pesxo Beimenserca cpe-
IM OPYTHX CTAaHOAPTHBIX CETEl, M NO3TOMY JMOBYI0 NpYyrylo CeTeBylo TeXHO-
JIOTHIO MPUHATO cpaBHMBaTEL uMenHo ¢ Ethernet,

5.2. CeTb Token-Ring

Cers Token-Ring 6btna npennosxkena dpupmoii IBM B 1985 roay (nepsbiit Ba~
puanr nossuaca s 1980 rony). Hasnawenuem Token-Ring 651510 o6 benmuuenne
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B CeTh BCEX THUIIOB KOMIBIOTEPOB, BhlMyckaemuix IBM (0T nepconanbHBIX 10
Bonbunx). ¥Yaxe ToT thaxT, 9To ee nopaepxusaet pupma IBM, xpynHeiumit
npbuanoxwre.r:b KOMIIBIOTEPHOM TeXHUKM, FTOBOPUT O TOM, 4TO eif Heobxogumo
yaenuts ocoboe Baumanue, Ho He MeHee BasxHo u 1o, uTo Token-Ring asas-
eTCA B HACTOALLee BpemMsa MeJyHaponewM craggaprom IEEE 802.5. 9o cra-
BUT NAHHYIO CETh HA ONME YPOBeHS 10 cratycy ¢ Ethernet.

<bypmMa IBM cpenana sce A MaKCHMAABHO LIMPOKOT0 PACIpOCTPaHeHUS CBO-
et ceru: OblNa BRIMYyLIeHa NoApobHasA JOKYMEHTALMA BIJIOTH A0 NPHHEIMIM-
aJbHBIX cXeM azanTepoB. B peaynpraTe muorue dupmsi, Hanpumep 3COM,
Novell, Western Digital, Proteon npuctynuau k npoussoAcTBY afanTepoB.
KeraTy, cieqmaneHo A18 8TOH ceTH, a Takxe 1ans apyroi ceru IBM PC
Network Geina paspaborana xornuenuua NetBIOS. Ecan B paspaBorantoit
panee cetu PC Network nporpammul NetBIOS xpauunuchk Bo BCTPOSHHOI B
apjanTep NOCTOAHHONM namMATH, TO B ceTH Token-Ring ysxe npumMeHANacs amy-
aupytoitan NetBIOS nporpamma, uro nossoaano Gonee rubko pearupoeath
Ha 0coGEHHOCTY KOHKPETHOH aNlapaTypsl, NoAAepKuBad 1Py 3TOM COBMeC-
THMOCTE ¢ IpOrpaMmMaMH OoJsiee BRICOKOTO YPOBHA.

o cpaBrermo ¢ annapatypoit Ethernet annaparypa Token-Ring oka3ssisa-
eTCA 3aMeTHO JIOpoXKe, TaK KaK UCnoab3yeT Oosiee c102KHBIE METO/Ibl YIIPaB-
nenuA obMeHoM, MO3TOMY pacnpocTpaHeHa ceTh Token-Ring sxHauuTennHo
menbure, OgHaKo €€ IpUMEHEHME CTAHOBUTC A ONPAaBAAKHEIM, KOrAa TpebyroT-
ca Gonbiune MATEHCUBHOCTH o6MeHa (Hanpumep, NpH ¢BA3M ¢ HONBILKMM KOM-
TBIOTEpaMK) M OrpaHM4YeHHOe BpeMA JOCTya.

Puc. 5.3. 3se3nHo-konbuesas tononorus cetv Token-Ring

Cetb Token-Ring meeT TOMONOTHIO «KOJIBLIO», XOTA BHELIHe OHa foablle Ha-
MOMUHAET «3Be3aY». JT0 CBABAHO C TEM, UTO OTLeJbHEIe aD0HEeHTH (KOMITbIOo-
Tepksl) NPUCOSTUHAIOTCA K CETY He IPAMO, 2 Hepes cneuualbHble KORIeHTpa-
TOPbI MM MHOTOCTAHUMOHHBEIE yoTpoiicTBa moceryna (MSAU wan MAU -
Multistation Access Unit). [Togromy dusnHecku ceTb 06pasyer 3Be3NHO-KOJb-
uesyo Tonoaoruio (pyuc. 3.3). B neficteurenshnocti e aboHeHTH 06LegHHA~
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IOTCA BCE-TAKK B KOJBIO, TO €CTh KAMABIN M3 HuX NepefaeT MHGOpMaLHio
oxHOMY coceffHeMy aboHEHTY, a IpMHMMaeT MHGOPMALMIO OT IPYToro cocef-
Hero aboHeHTa.

Konuenrparop (MAU) npu 3TOM TOJIBKO NO3BOJAET UEHTPaNM30BATh 3aa-
Hye KOH(Urypauuu, OTKI0YEHMe HeMCNpaBHbIX aboHEHTOB, KOHTPOJIb 34 pa~-
Boroit cetu u T.0. (puc. 5.4). Ilna npucoenuienua kabeaa K KOHUEHTPATOPY
NpPMMEHAIOTCA CelalIbHble Pa3beMel, KOTOPhIEe obecrneynBaoT MOCTOAHCTRBO
3aMKHYTOCTM KOJbLA Jaxe Npy oTKAYeHuy aboreHTa oT ceTH. KoHllenTpa-
TOP B CETH MOXKET OLITE M EeIJMHCTEEHHBIM, B 3TOM CJiyJae B KOJbi[O 3aMEBIKA-
I0TCS TOMBbKO a00HEHTRI, MOAKJIIOYEHHBIE K HEMY.

il I < L
K npyrum Komnenrparop (MAU) K mpyrum
MAU — CSNCSNS —+ —— MAU

BALA

Monkmouennsle  OTkmMOYEHHBIH
abonenTHl 2aBGoHEeHT

Puc. 5.4. Coeaunerne aboHenToB ceTu Token-Ring 8 KOABLLO C NOMOLLLIO KOHUEHTPA-
Topa (MAU)

B kaxknom kabene, coeguHAXOWEM ajanTeps! M KOHIEHATPATOD (ananTepHLe
kabesnm, adapter cable), HaxogaTcA HA caMoM jJeJie [Be Pa3HOHANIPABJIEHHbIE
JuHMK cBA3YN. TakuMu xe IBYMA pa3HOHANpaBIeHHBIMY TMHUAMMK CBA3H, BXO-
INALIMMKM B MarucTpanbub kabens (path cable), obbennusiorca mexmy co-
GoJt B KOJBIIO Pa3auYHbIe KOHUEHTPpaTOpk! (pHuc. 5.5), X0TaA A4 3TOH XKe Lenn
MOXKET TaKXKe MCMOJb30BaThCA U eNMHCTBeHHAA OJHOHANPABIEHHAA JIMHUA
cBasu (puc. 5.6).

"

I_ - > Mauz

[ ] o | O
MAUI lT MAU3

Puc. 5.5. OGbenuHeHne KOHUEHTPATOPOs ABYHANPABNEHHOW NUHWUER CBA3M
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—
MaU2
1] st 1 -
= UT— =5
MAUL l MAU3

Puc. 5.6. OBvearHeHue KOHLEHTPATOPOB OAHOHANPABNEHHON IMHWER CBA3IN

KOHCTpYKTHBHO KOHLEHTPATOp NpeAcTaBufaeT cobol aBToHOMHELIH GJI0K ¢ BO-
CeMbIO pagbeMaMH A MOJKIo9eHuA ab0HEeHTOB (KOMNLIOTEPOB) ¢ MOMOLIBIO
ajanTepHsixX kabenelt u AByMA (KpaliHMMK) pasbeMaMy IJTA MOSKIIOYEHHA K
IpPYTHM KOHIIEHTPaTOpaM ¢ MOMOIIBIO CHENMA bHBIX MarMcTpanbHbiX kabe-
neir (puc. 5.7). CyLiecTBYIOT HAaCTEHHBIN M HACTONbHLIN BAPHMAHTEI KOHIEHT-
paTopa.

HeckonpK0 KOHLIEHTPATOPOB MOTYT KOHCTPYKTHUBHO 00beIMHATLCA B IPYIINY,
kaacrep (cluster), BHyTpy kKoToporo aboHEHTBI TaKKe COEJMHEHEl B e[1{HOe
koublo. [IpuMenene KNaCcTePOB NO3BOJAET YEENUIUBATE KOMAMHIECTBO abo-
HEHTOB, MOAKJIYEHHBIX K OGHOMY LeHTPY (Hanpumep, no 16, ecnu B knactep
BXOJMUT JIBA KOHLEHTPATOpa).

il

[Eussseemes [

Puc. 5.7. KoHuenTpartop Token-Ring (8228 MAU)

B xauectse cpentl nepegayau B cet IBM Token-Ring cravana npumesazach
BHTAA napa, HO 38TeM NOABMJIMCE BAPDHMAHTE] anNapaTypPhl AAA KOAKCHAIBHO=
ro kafena, a TakKe AnA ONITOBOJNOKOHHOrO Kabens B craagapte FDDI. Butasa
napa npumeHnAeTcA Kak HeskpannposarHan (UTP), Tak u skpaEuposanHas
(STP).

OcHoBHBIE TeXHUYeCcKHe XapakTepucTky cetn Token-Ring cnenyrome.

m MaxcuMasisHOE KOJMYECTBO KOHUEHTPaTOpoB THoa IBM 8228
MAU - 12.

m MakcuMaJIbHOE KOTMyYecTBO aboHeHToB B ceTn — 96.

B Makcumanbuaf qauaa kadens mexny aG0HEHTOM M KOHLEHT-
paTopoM — 45 m.
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m MaxkcumanbHad OavHA Kabenna MeXIy KOHLEHTpaTopamu —
45 M.

® MaxcumMasabHAA IIMHA Raﬁe.n}!, COEJMHAKIIErD BCe KOHUEHTpa~
Topst — 120 M.

® CxopocTs Nepefnayy KanaHbiX — 4 Mour/c u 16 M6ur/c.

Bce npuBeenHble XapaKTePUCTHKYM OTHOCATCA K CJIy4aio He9KpaHUPOBaHHOMN
BUTOM napsl. B caiyvae npuMeHeHus IpYToi cpelibl epefady XapakTepucTi-
KM CeTH MOTYT oTan4aTbeA. Hanpumep, npy MCNodb30BaHUM SKPAHMPOBAH-
HOI1 BUTOI IaPbl KOMHYECTBO A00HEHTOB MOXKeT ObITh YBeMueRo 1o 260 (sme-
cto 96), nnnua kabesna — o 100 m (BMecTo 45), KOAMYIECTBO KOHLIEHTPATOPOB —
A0 33, a nonHaA AAMHA KOMbla, COeNMHAIOILEro KoOHIeHTpaTopsl — 0o 200 m.
OnToROJIOKOHHEIN Kabenb MO3BOJNAET YBEAWIMBATE LAMHY Kabens 0o 1 kM.

Kax Bunum, cetb Token-Ring yerynaer ceru Ethernet kak no gomycTiumomy
pasMepy ceTH, TaK M 10 MaKkcHMManbHOMY KouudecTBy abornenToB. Yo kaca-
eTcA CKOPOCTH Nepeiayy, TO B HACTOALLee BpeMA BefieTcA paspaborka sep-
cuit Token-Ring na ckopocte 100 Mout/c 1 sa 1000 Mbut/c. Pupma IBM
BOBCe He cobupaeTcA OTKAa3bIBaThCA OT CBOEH CeTH, pACCMATPHBAA €€ Kak Jo-
cToifHoro koEKypenTa Ethernet.

Jnanepenaqm iHpopmaiis B Token-Ring nenoabayerca papuanTt koga Mas-
gecrep-I1. Kax 31 8 1106041 38371006 pa 3105t TONONOTHYM, HUKAKMX NONOJHNTE/b-
HBIX MEp N0 3NEKTPHHEeCKOMY COIJIACOBAHMIO M BHELIHEeMY 3a3eMJeHUI0 He
Tpebyercsa.

Ilna npucoenuHeHMA Kabesid K CeTeBOMY ajlanTepy MCMNOJb3YeTCA BHEIIHUH
9-koHTaKTHHIA pasbem tuna DIN. Tak e, kak u aganreps: Ethernet, agan-
tepel Token-Ring umeloT Ha cBoeil nnaTe NMepexsOYaTe M MM NepeMbluKN
IS HACTPOMKH a PECcoB i IpeprIBaHmit cucTeMHod umusl. Ecnu cets Ethernet
MOXKHO [IOCTPOMTL TOJNILKO Ha ajanTtepax u kabene, to uns ceru Token-Ring
06A3aTeNbHO HYKHO MPHOBpeTaTh KOHIEHTPATOPEL. 3TC TAKKE yBeIHIMBaeT
croumocTs annapaTtypel Token-Ring.

B o e BpeMs B otamune or Ethernet cets Token-Ring snyuite gep:xut Gonb-
Iy Harpysky (Goabure 30—40%) i obecnieunBaeT rapaHTHPOBAHHOE BpeMA
IOCTYTa. 3T0 KpaliHe HeoOXoAMMO, HAIIPUMep, B CeTAX IIPCUBBOJCTBEHHOIO
HazHAaUeHMA, B KOTOPLIX 33 JIepKKa PeaklMy Ha BHelIHee coObITHe MOXKeT Ipu-
BECTH K CEPbE3HbIM aBapyAM.

B cern Token-Ring ncnonpayercs KJIaccHMeckHii MapKepHbIH METOA A0CTY -
1a, TO eCTh [0 KOJbIlY NOCTOAHHO UMPKYIMPYET Mapkep, K koTopoMy abonen-
ThI MOTYT MPHCOSAMHATE CBOM MAKeTh! JaHHLIX. OTCI0A ClelyeT TAKoe BajK-
HOe JOCTOMHCTBO JIAHHOI CeTH, KaK OTCYTCTBHE KOHMDIMKTOB, HO OTCIOAA e
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CleAyIOT TaKMe HEJOCTATKM, Kak HeoBXOMMMOCTE KOHTPOJIA 32 LeJO0CTHOCTHIO
MapKepa U 3aBMCHMOCTE (DYHKUMOHMPOBAHMSA CETH OT KaK0ro 13 aboHeHTOB
(B cnyyae HeucnpaBHOCTK a00HERT 06A3aTEIBHO N0 eH BBITE MCKIIOYEH U3
KoJBLA ).

Jlna KOHTPOJS 33 LeNOCTHOCTEIO MapKepa UCTIoNb3yeTcA oiMH 13 aboHeHTOR
(Tak HasHIBaeMbllt aKTHBHBI MOHMTOD). Ero annaparypa Huyem He oTamvaet-
¢ OT OCTAJLHBIX, HO €10 NPOrpaMMHbIe CPEJICTBA CAeAAT 3a BpeMeHHLIMYU CO-
OTHOLUEHMAMM B CeTH M (POPMHPYIOT B clydae HeobX0AMMOCTH HOBBIHK Map-
Kep. AKTMBHBIA MOHHTOD BrIOMpPaeTCA IPY MHMLUANMBAUMM CETH, HM MOMXKET
6biTh 0603 KoMnblOTEP ceTy. Ecny akTMBRBIN MOHMTOP ITO KaK0#-TO NpUYM1-
HE BRIXOJMT M3 CTPOA, TO BKIOYaeTCA criellMabHbIl MeXaHM3M, [I0CPeACTBOM
KoToporo apyrue aboHeHTH! (3arnacHble MOHMTOPBI) NPUENMAIOT PelleHne O
Ha3Ha4YeHNM HOBOTO S8KTHBHOIC MOHUTOPA.

Havameeeii | Viopaemenwe | Komeunsri

pasmenuTeNs | AOCTYNOM | pasfgemHTens
(1 6aitr) (1 6aitr) (1 Gaiit)

Puc. 5.8. Dopmar mapkepa cetu Token-Ring

Mapxep npegcraBnser coboii ynpasafoimii NakeT, COAepKalyii BCero Tpu
Gajira (puc. 5.8): 6adiT HauanpHOro pasgenutenn (SD — Start Delimiter), 6aiir
ynpasaeaua goctynom (AC — Access Control) i Gajit KoHeYHOro pasgenuTe-
as (ED — End Delimiter). HavanpHel#A pasfieamTens ¥ KOHEYHENT pasgenmn-
TeJb TIPeACTaBAAIOT coboit He MPOCTO MOCAeI0BATENbHOCTD HY e ¥ eIMHHMII,
a Cofiep»<aT UMIYJIbCH crielManbHoro Buja. Brarogapa aTomy faHHble pas-
AenuTeNy HeNb3A CIIYTAaTh HH C KaKMMY ApPYTMMM DaliTamMu nakeros. YeTsbipe
fuTa pazmenuTens nmpedcTaBaAlOT coboit HyneBnle GUTH B IPMHATON KOO~
pOBKe, a 9eThIpe APYTHX buTa He cooTBeTCeTBYIOT Kony Mangecrep-II: B Teve-
HHe ABYX GMTOBBIX MHTEpPBANOB YIep:KMBaeTCA OJMH YPOBeHbL CHMTHAJA, 4 B
TeyeHMe ZBYX OCTaJbHBIX — APYToi ypoBeHs. B pesyarrare Takoi cbolt cuux-
POHM3ALMY JIETKO BLIABJAETCA NPHEMHHKOM,

[7]6]5]4[3]2]1]0] Burm
{ ———— — ——

Butsl BuThI
IPHOpHTETA Pe3epBHPOBaHHA

Bur mapkepa BHT MOHHTOpA

Puc. 5.9. QopmaT BanTa ynpasneHua AoCTyNom
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BaitT ynpagieHust pa3iesieH Ha deThipe noad (puc. 5.9): Tpy 6uta npuopure-
ta, BuT Mapkepa, 6MT MoHMTOPA M Tpu BuTa pesepsupoBaHuA. BuTel npnopu-
TeTa NoO3B0JAAKT aﬁoueu‘ry npucBaMBaTh NpHOpHTET CBOMM NNaKeTaM MaM Map-
kepy (npuopuTtet MoxkeT OuiTs 0T 0 10 7, Mpuuem 7 COOTBETCTBYET HAMBLICILIEMY
npuopurery,a 0 — HauRu3eMYy). AGOHERT MOXKeT NPHUCOeIHHNTE K MapKepy
CBOI [TAKeT TONbLKO TOT/A, KOTAA ero cofeTBeHHBIN NPHOPUTET TAKOM e WK
BhILlIE TIPHOPHMTETA MapKepa. BuT mMapkepa onpenenser, NPUCOEMHEH JM K
MapKepy MakeT (e[IMHHIIA COOTBETCTBYET Mapkepy bea makera, HyJh — Map-
Kepy ¢ nakeTom). BUT MOHMTOPa, YCTAHOBIEHHBLIN B e IMHMIY, TOBOPHT O TOM,
4TO JaHHbLI Ma PKep NepeiaH aKTHBHAIM MOHUTOPOM. BUTbI pe3epBipoBaHua
no3soJA0T abOHEHTY 3ape3epBUPOBaTh CBOE MPABO Ha JanbHEMIIMI 3aXBaT
CeTH, TO eCTh, TAK CKa3aTh, 3aHAThL OYepeab Ha obcy:kuBauue. Ecim npuopu-
TeT afOHEHTa BbIlIE, YeM TeKylliee 3Ha4YeHMe MoJA pe3epBipOBaHA, OH MO-
PKeT 3aNKMCaTh TYHA CBOH IPUMOPUTET BMECTO MPEKHETro.

dopmar nakera Token-Ring npencrasien Ha puc. 5.10. [Tomumo HauanBHOTO
1 KOHEeYHOro pasfenuTeed, a Takxke bajiTa ynpasJeHUa J0CTYIOM, B MaKeT
BXOAAT TaKk»e fajiT ynpaBleHUA MakeToM, CeTeBhble apeca NPUeMHUKA M I1e-
penaTyMKa, laHHBIE, KOHTPOJbHAA CYMMa M DaiT COCTOAHMA NAKeTa.

L] 1116 [6] 0. 409111 [ 1]

! T
HaanbHEIH KOHTPO/IBHAA
pasfeNHTENL npuem CyMma
yTipasfeHne KOHCHHBIH
JAOCTYTIOM Hﬂﬁ‘lmﬂ pasfieuTENnD
yTpaBsicHHe COCTOSHHE
naKeToM naxera

Puc. 5.10. Dopmar naketa cety Token-Ring (anvHa noneir gaxa s bantax)
HasnaueHue NoJeif nakera caenyoLee:

® Havanesblii pasgenurens (SD) ApnseTcA NpUa3HAKOM Hadana
nakeTa.

m Baijtr ynpasaenua gocrynoM (AC) uMeeT TO e Ha3HaUYeHHe, ITO
1 B Mapkepe.

® Baiit ynpasnenua naketom (FC — Frame Control) onpegenser
THI MakeTa (Kazgpa).

a [MlectubaiiToBbie agpeca OTMPABUTENA M MOJYHATENA MaKeTa
MMeIOT CTaHIapTHLIA hopMarT, onucaHHEL B pa3fene 3.2,

B Tloje JaHHEIX BKJIOUAeT B cebs nepenagaemMyio MHpopMaLHio
MM MHDOPMALIMIO yHIpaBaeH s 00MeHoM.
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® IloJse KOHTPOJBLHONM CyMMBI NpeicTaBaAeT coboit 32-pas3pAIHYIo
LMKIMYEeCKYI0 KOHTPOJIbHYI cyMmmy nakera (CRC).

B KoueuHnli pa3fleIMTeNb ABIAETCA NPU3HAKOM KOHLA MAKeTa.
Kpome Toro, oH onipefesifeT, ABJAASTCA 1M JaHHBIN NaKeT IIpo-
MEKYTOYHBEIM MM 3aKJIYUTEILHBIM B [TOCAEN0BATEIbHOCTH
rnepeaaBaenmblX MMAKETOB, a TAKME CONSPHUT NPHU3HAK ounboy-
HOCTH NIaKeTa (JIJIA 3TOro BhieIeHb] cnelalbibie 6uThbl),

® BajiT COCTOARMA NaKeTa TOBOPHT O TOM, ¥TO NPOMCXOIUIO C aH-
HbIM TakeToM: Dbin 1M OH INPHHAT M CRONMPOBAH B IAaMATE NpH-
emHuka. [lo HEeMY OTOpPaBMTENL ITaKeTa y3HaeT, Jollen 11 na-
KeT Mo Ha3HaueHHw u 6e3 ommbox uam ero Hazo nepenapaTte
3aHOBO.

OTmeTHM, 4To GONBIIMIT JOMYCTHMEIN pa3Mep NepefaBaeMbIX JaHHBIX B Of1-
HOM MaKeTe no cpaBHeHuIo ¢ ceTsio Ethernet moxker craTk pernaiommm dak-
TOPOM IJIf YBeJIMUeHHA MPOUIBOOUTENLHOCTH ceTH, TeopeTuyeckn I CKo-
poeryu nepepauy 16 Méut/c anmMHEa HONA JaHHLIX MOXKET JOCTUraTh Aaske 18
K6aiir, 4To oueHs BaXHO Npu nepegade 6oabiinx odsemo AauHbiX. Ho gaxe
npu ckopocTh 4 MOuT/c 6naronapa MmapkepHOMY METORY focTyna ceTh Token-
Ring wacro ofecrieunBaer 6oubyio akTHYECKYIO CKOPOCTh MTepeNatiu, 4em
Gonee 6picTpasn ceth Ethernet (10 M6ut/c), ocoGerro npu bosblmx Harpya-
Kax (cebitre 30—40%), korja 3aMeTHO CKa3bIBAETCH HECOBEPLISHCTBO METOLa
CSMA /CD, KOTOpRIii B 3TOM ClIyuae TPAaTHT MHOTO BPEMEHN Ha paspelleHue
MOBTOPHBIX KOHQJIMKTOB.

Tlomumo mapKepa u obri4roro Nakera, s cet Token-Ring moxker nepefasaThb-
CH CTeLHabHblil YIpaBaAoLMI MaKeT, CAYKaLMI 114 NPepsBAaHNA Nepe-
madu. On moxkeT ObITh nOCcHaH B moboii MOMeHT M B ioDoM MecTe IIOTOKA [aH-
ub1X, [TakeT 9TOT COCTOMT BCEro M3 ABYX OAHODANTORBIX NMONeH — HA4YaJbHOTO
M KOHEYHOTO pagzienuTenel onMcagHoro dopmara. '

M uTepecHo, yto B Gonee GuicTpoit Bepeuu Token-Ring (16 M6ur/c 1 seiie) mpu-
MEHAeTCA TaK Ha3kIBaeMbIi MeTo panHero copmupoBanua maprepa (ETR —
Early Token Release). On nossonsier nafexars HeNpOM3BOXUTENLHOTO MC-
[10J1b30BaHMA CETH B TO BPEMHA, MOKA NaKeT JaHHBIX He BEPHETCA M0 KOJNbLY K
csoemy otnpasurenio. Merox ETR cBoauTea K ToMy, 4o cpasy 1mocJie nepe-
[ayy CBOEro NAKETa, IPHCOeHHERHOTO K MapKepy, moboit abonenT Buinaer B
CeTb HOBBII cBOOOIHEIT MapKep, TO eCTh BCe ApyTHe aG0HeHThI MOTYT Ha 4~
HATB epejlauy CBOMX MAKETOB CPa3y e r1ocje OKOHYaHUA TIAKeTa [IPeNbI gy -
mero aboHeHTa, He AOMMUIAACE, [TOKA OH 3aBepLUMT 00X0J] BCOro KoMibla ceTH.
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5.3. CeTk Arcnet

Cern Arcnet (s ARCnet, ot aury. Attached Resource Computer Net) — ato
ojHa U3 crapelinux cereit. OHa Onina paspaborana gpupmoit Datapoint
Corporation eme B 1977 rony. MexnyHnapoaHbie cTaggapTs! HA 9TY CETh OT-
CYTCTBYIOT, XOTA MMEHHO OHA CUMTAETCA POAOHAYAIbHULEH METOAA MaPKep-
Horo goctyna. HecMoTpa Ha oTCyTCTBME CTAHNAPTOB, CeTh Arcnet o Hegas-
Hero BpeMeHM MoJb30Ballach JOBOAbHO DONLIIOH MONYyAADHOCTRIO, JaskKe
cepnesHo KoHkypuporana ¢ Ethernet. Boabinoe konyuecTeo dyupm (Hanpu-
mep, Datapoint, Standard Microsystems, Xircom 1 ap.) nponssoguny anna-
paTypy ARA CETH TAro THMIA, HO ceff4ac MpoU3BOACTRO anmnapaTypst Arcnet
MpaKTHYecKH NpeKpaleHo.

Cpenn oCHOBHBIX JOCTOMHCTB ceTH Arcnet MOXHO Ha3BaTh BBICOKYIO HalleX -
HOCTbH M MMOKOCTE, MPOCTOTY AMArHOCTMKM aNnapaTHBIX HeUMCNpaBHOCTeI,
MeHbluMe no cpasHennio ¢ Ethernet orpanuyenna va oburyio gauRy cety (Ha
06BIMHOM TOHKOM KOaKCHaJIbHOM KafeJle), a TaK)Ke CPpaBHUTENIBHO HUBKYIO CTO-
HMOCTDL AJaNTEepPos. Ua HEAOCTATHOB CETH naubonee CYLECTBEHHDBIM ABJIACT~
cA HU3KAA CKOPOCTh Nepenayqy uHdopmaumy (scero aus 2,5 Mour/c).

IOna nepenaun uaopmaunm B cet Arcnet ycnonb3yercs AOBOIBHO PeRKMi
KO, B KOTOPOM JIOTHYecKoil eMHMILE COOTBETCTBYIOT ABA HMNYJIbCA B TeYe-
Hye BUTOBOrO MHTEPBAJa, A JOTHYECKOMY HYJIIO0 — oAuH nMiyasc. OueBuaHo,
YTQO TAKO0H KOJ OTHOCHMTCA K CAMOCHHXPOHHUSHMPYIOLWMMCA, HO OH TpebyeT ee
Goabled nponycKroit cnocobrocTi Kabena, yem gake Manvectep-IL

B xavecTBe TOmomoruu ceTs Arcnet ncronbsyer mMHy (Arcnet-BUS) 1 nac-
cuBHYI0 3Be3ny (Arcnet-STAR). Oux nokasaHs: Ha puc 5.11 1 5.12,

Puc. 5.11. Tononorua cetv Arcnet Tmna «lWmHa»
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| Konuenrparop
] (naccHBHBII}

Konuextparop
{aKTWBHBII)

Pwc. 5.12. Tononorua cetu Arcnet TuNa «NaccMBHan 3Be3na»

ObopynoBaryue ANA TONONOTUM «IIMHA» MPAKTHUYECKYN HUYEM He OTaAMYaeTcs
OT aHaJOTMYHOro, NpuMeHAeMoro B ceti Ethernet Ha TOHKOM KoaKCcHaAbLHOM
kaGene (10BASE2). 3neck TOUHO Tak e ucnonbayioTed T-koHHekTOpsl 1 BNC-
pa3beMsl, a TAKIKe TEPMMHATOPRI ¢ 3a3eMuenueM u Gea Hero. ExmucTBEHHOE,
HO BaXKHOE OTJIMYME COCTOUT B TOM, MTO B JAHHOM ciydae Kabess nonies briTs
C BOJTHOBEIM conpoTuenenuem 33 Om, Hanpumep, mapku RG-62A /U, a He 50-
oMHEIM, KaK B Ethernet. CoorsercTBenno 93-oMABIMM ZOMKHEI BBITL M corna-
cymouie TepmuraTopel. HeemoTpa Ha 6ossiuoe cxomneTso 060pymoBanus, Ka-
BensHeie cucTemsl Ethernet u Arcnet HecoBMecTIMbI meskcay coboit, u B cryuae
nepexopna, HanpuMmep, ¢ Arcnet va Ethernet, Bce kabenau npugerca nposo-
MMTH 3aHOBO. B cBA3M ¢ pe3KkMM COKpallleHHeM Bhinmycka ceTeit Arcnet sTa
3a[aya CTAHOBMTCA HOBOJLHO aKTYaJbHOM AJA TeX, KTO OPHEHTHPOBAJICA Ha
3TY CETh.

B cayuae Tonosoruyu «naccHBHaA 38e3nar (MM «IIacCUMBHOE NEPEBO», TO €CTh
Npy HECKOMBKUX KOHUERTPATOpaX, obbeIMHeHHEIX Mex Iy coboit) mpuMeHs-
I0TCA KOHLIEHTPATOPH! JBYX THII0B: aKTHBHbIE (KOTOPBIE PETPAHCANPYIOT NMpH-
HUMaeMBbIe CHTHaJIbI [Iepe] mepefaYeit ApyruM abosenTam) ¥ naccuBHble {bea
perpaHcaaumun). KoHueHTpaTops! paccuuTansl Ha 4, 8, 16 1 32 kanana. 4-xa-
HaNbHbIE KOHIEHTPATOPb! OOBIMHO BBITIONHAIOTCA B BHMAE NIAThl pacliupesns
1A KOMITIblOTEPa, 8- 1 16-kana/ibHble — KaK IPaBuIo, B BUAE OTAEIbHBIX KOH-
CTPYKTHMBHbIX BIOKOB ¢ cOBCTBEHHBIMM MCTOYHUKAMY IIMTAHMA, 9TO ONpese-
JIAET MX 3HAYMTENLHO 6ONBIIYIO CTOMMOCTD.

AKTHBHBIE KOHUEHTPATOPBI UCTIOABIAYIOTCA TAKMKE M NNPH CO3MaHMM TOIMOJI0-
rn lKHa. B atom cay4dae K KaI0OMY NOPTY KOHUEHTPATOPA NOAKJIWYaeTca
CerMeHT LIMHELL ¢ HecKONbKUMM aboneHTaMu (He Gonee 8). MuaumanbHOe pac-
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croanne Mexay aboHerTami B mnHe cocraensieT 1 M, OTMernm, YTO ONA TO-
MOJIOTHIT IUMHA M 3BE3JA NMPUMEHAIOTCA Pa3iuuHble aflanTeps! (Mpagaa, cy-
LEeCTBYOT X AJANTePbl ¢ BO3MOXHOCTBIO paﬁo'rm KAK B IIMHe, TAKHU B 3383}.{9].

OcHOBHbIE TEXHHYECKHE XapaKTepueTHKY ceTu Arcnet clieqyiomme.
® Cpena nepenayy ~ KOaKCHaJ bHBIA kabesb, BuTas napa.
® MakcuMaJgbpHaA ANMHA ceTi — 6 kM.

® MakcuManasHan qnnsHa kabess or aboHeHTa 10 MaCCHBHATO KOH-
ueHTpaTopa — 30 m.

B MaxcumanbHada anutHa kabena or aboHerTa 10 AKTURHOTO KOH-
mentpaTopa — 600 M.

® MaxcuManbHaa ANMHa Kabena Mex Iy aKTMBHBIM M TTACCHBHBIM
KoHlleHTpaTopamyu — 30 M.

B Maxkcumansuasn nianHa kabess MeIy aKTHBHBIMY KORLIERTPa-
ropamu — 600 metpos.

® MaxkcuManbHOE KonndecTBo aboHEHTOoB B cetn — 255.

® MakcHManbHOe KomM4ecTBo aDOHEHTOB Ha LIIMHHOM cerMenTe — 8.
B MaxkcumansHas aaunaa cermedTa — 300 M.

B CkopocTs nepefayn nanuerx — 2,5 MouT/c.

IIpu co3maHUM CJIOMCHBIX TOMOJOTHI HeoOXOOMMO caeanTs, ITobbl 3anepxKa
pacrnpocTpaHenMs CUTHAJIOR B CeTH He npesbinana 30 Mxe. MakcuManbHOe 3a-
TyXaHue curiana B kabese Ha wacrore 5 MI'u He mossHO npeBsluaTh 11 nB.

Kax Bumnm, Arcnet yerynaer Ethernet mo gonmyctumomy Koamn4ecTBy abonen-
TOB CETH, HO B PeaNbHOCTH J00aA ceTh IOBOJBHO pejko obweaunsaeT Hoxbile
coTHM aDOHEHTOB.

B cetu Arcnet ucronb3yeTca MapKepHBIi METONI [OCTYMA (METOJ Mepenayy
MpaBa), Ho OH HEeCKOJILKO OTJIMYaeTcs oT npuMensemoro s ceti Token-Ring,
Bauske Bcero sToT METO/ K TOMY, KOTODBI npeaycMoTpeH B cranfiapre IEEE
802.4. TTocaenoBaTeNnEHOCTL AeffcTEMI ADOHEHTOB NMPYM JaHHOM METOJE Clley-
toLLan:

1. AGBoHeHT, ;kenaiouil NepegaBaTh, XK AeT NPUXoa MapKepa.

2. TlonyusuB Mapkep, OH MOChIJIAeT 3aMpoc Ha Mepelayy npuemMH-
Ky nabopMaLumH (To eCTh CIPAIIMBAET, TOTOB JIM NPUEMHNK TPH-
HA'Th €70 NaKeT).
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3. TIpreMHMK, MOJYUHB 3a1POC, IOCKIJIaeT OTBET (TO eCTh NOATBED-
JKIAET CBOIO TOTOBHOCTR).

4. TlonyuMB NOATBEPXXAEHUE FOTOBHOCTH, NEPEJATUHK [10CLLIALT
CBOM MaKeT.

5. HQWB nakeT, NpMeMHHK OOCHIJIAET [IOATBEDMIEHHE [TpHeMa
naxera.

6. ITlepemaTumk, MONYHMB NOLTBEPKIACHHE IPUEMA NAKETa, [I0ChI-
JnaeT Mapkep cienywouiemy abonenTy,

Taxum 06pasoM, B JaHHOM CJIyyae [IaKeT NepegaeTcs TOALKO TOr/ia, KOrjaa ecTh
YEEPEHHOCTE B rOTOBHOCTH NpHMeMHHUEA NPUHATE €T0. Jto CYLIeCTBEHHO yBe-
nMYMBaET HaJeXHoCTh nepenauu. Tak xe, kak u B caryyae Token-Ring, xon-
chaukTel B Arcnet nomHOCTHIO MeKawovens:. Kak u mobas MapkepHas ceTs,
Arcnet Xopomo IepKUT HarPY3KY M rapaHTUPYeT BeTUYHUHY BPEMEHM JOCTY -
na K cetH (B orauane ot Ethernet). ipyroe neno, 9o HeBLICOKAA NPONYCKHAS
criocobHocTb cetH (2,5 MBuT/C) B NpUHLMITE He NTO3BOJIALT NepeJaBaTh 60Jib-
LIMX MOTOKOB MEOPMALHH, BO A4 Heboablunx ceTelt, Tem Gosee ¢ pagoBbiMy
clydalHBIMU ITepeadaMy, 3TOr0 4acTo M He Tpebyerca. OTmeTuM Takke, 4To
MapkKep nepelaeTcA B TaHHOM Ciy4ae Mo JIOrM4YecKoMy KOJIBUY, XOTH EIJHSM-
YecKad TONONOrKA CETH He KoJNblieBas, a HHHAA.

Paamep nakera cetit Arcnet cocrapaseT 0,5 K6. Ilomumo naHHbIX B HETO BX0-
AT Takake 8-OuTHLIe ampeca NPHEMHMKA M NMepenaTuuka u 16-6urHas uuk-
Judeckas koutTposbHaa cymma (CRC).

Apanrepsl ceTy Arcnet yalile BCero BeIIIyCKalOTCA B BiJe [LIAT pacIlMpeHna
koMIb1oTepa. TOUHO Tax e, KaK M ananTepsbl JpYrux ceteil, nepen yecTaHoB-
KO/ B KOMMBIOTED OHM TpebyIoT HAacTpoiiku: BhiGopa aapecos NOPTOB 1 HOMe-
pa npepsiBanua. [Tomumo aToit 00mest HacTPOMKK Ha Kax A0/ [aTe ajanrepa
Arcnet HeoBGXOAMMO ¢ TOMOIBLIO NEPeKIoYaTeNel UM NepeMblYex YeTaHo-
BUTb CBO# coOCTBEHHDIN ceTeBoi agpec (Bcero ux moxeT ObITh 253, Tak Kak
rnocnemHuii, 256-0it agpec NTPMMEHASTCA B CETH IUJIA PEXHMMA LUHPOKOro Be-
IaHHA).

CyurecTBOBaJIM BAPMAaHTEI CeTH Arcnet, paccuMTaHHBIE HA CKOPOCTh Nepeja-
uyu 20 MOuT/C, HO OHM He ITOJYYHAM LIMPOKOro PaclpoCTpaHeHHA.

5.4. CeT FDDI

Cete FDDI (oT anrauiickoro Fiber Distributed Data Interface, onToBonoxon-
HBI pacripeqeneHust HuTepdesic JaHHBIX) — 3TO 0JHA U3 HOBeNILINX paspa-
Borox craHapToB JokaneHbIX ceredt. Crangapr FDDI, npeanosaeHHsliT AMe-
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PUMKAHCKMM HAIMOHAJNBHEIM MHCTUTYTOM cTangaproB ANSI (cneuunduxaumus
ANSI X3T9.5), nanavyaeHO OPMEHTHPOBAJICA HA BBICOKYIO CKOPOCTD Mepefa-
i {100 Mbur/c) 1 Ha npuMenesne NepCNeKTUBHOTO ONTOBONOKOHHOTO Kabe-
ns (navHa BosHsl ceeta — 850 um). [loaToMmy B naHHOM cay4ae paspaboTuuku
He DnIny cTecHeHB! paMKaMM CTAHJapTOB, OPMEHTHPOBABIINXCA HA HM3KME
CKOPOCTH M JeKTPHYeCKHit Kabesb,

BhIﬁOp ONTOBOJIOKHA B KAYECTEE Cpedel NepenaYu oripee/Iui Takue npeMmy-
iecTBa HOBOJ CETH, KaK BLICOKaA [TOMEX03aLMINEeHHOCTh, MAKCHMallbHa A CeK-
PETHOCTb nepenaqﬂ HHQ)OPM&IIMM U NpexkpacHaAd raleBaHM4YeCcKada pasBA3Ka
aboxenToB. Bhicokas CKOPOCTE NNe€peiavy, KOTopasd B CIyYae ONTOBONOKOHHO-
ro kabenn JAOCTHTraeTCcdA ropa3fio Opoiie, rno3BoJAeT PelllaThk MHOTHE 3alaydM,
HEOCTYTIHbIE MEHEE CKOPOCTHLIM CeTAM, HAIPUMMED, epefaydy uaobpaxennsi
B peaskHOM MaciiTabe Bpemenn. Kpome Toro, onToBonoKoHHKI Kabesb Jerko
pemaeT npoﬁsemy nepejgady NaHHBIX HA PACCTOAHME HECKONBKHMX KMIIOMET-
poB Ge3 peTpaHCIAlMY, YTO O3BOARAET CTPOUTDL ropasao Gonsiume 0o pazme-
pam ceTH, OXBaThIBaloLLMe JaXKe LeJible FOpoja M MMeloll|1e TPK 3TOM Bee Tipe-
MMYILECTBA JIOKaJIbHBIX CeTell (B 4aCTHOCTH, HU3KMIT YPOBeHb olmbox). M xora
K HacToAleMy BpeMeHnM anmapaTtypa FDDI ne moay4usa eije upoKkoro pac-
NpoCTPaHeHWHA, €€ NNePCNeKTHBLI OYUeHbh HENJIOXHE. '

3a ocHoBy crangapra FDDI 6611 B3AT MeTOL MaPKEPHOTO AOCTYNA, Ipenyc-
MOTPeHHBI1 MexxayHaponasiM ctangaptom IEEE 802.5 Token-Ring. Hebons-
LIMe OTJAMUMA OT DTOrO CTAHAAPTA ONpeAelsnioTcA HeobxoaumocThlo obecne-
9UTh BLICOKYI0 CKOPOCTh TMepenatuy uHgopMauun Ha Boable paccTOAHMS,
Tononorusa cet FDDI — 870 KoJL10, IPHYEM NPUMEHAETCA IBa Pa3HOHAI-
PaBJeHHBLIX ONTOBOJOKOHHBIX Kabens, wTo No3BoaAeT B NPHHIMIIE UCTIONL30-
BaTh NMCJHOAYTINEKCHY 0 Mepefauy nidopMaluyy ¢ yIBOeHHO o eKTHEHO
crkopocThio B 200 MOuT/c (nmpu 3TOM KaK ARl U3 ABYX KaHaJoB paboTaeT Ha
ckopoctH 100 Mbut/c). [IpuMenseTcA 1 3Be3JHO-KONbLEBA A TOMNOJIOTMA C KOH-
LEHTPaTOPaMK, BKIIOYEHHBIMH B KOJIBLO.

OcHoBHEIE TexHHYecKHe XapakrepucTuku cetit FDDI cnepyromme.
B MakcuMasibHOe KoMmuecTBo abodenTos cety — 1000.
8 MaxcuManbHas NPOTHAMKEHHOCTE KoNbUA ceTy — 20 kM.
¥ MakcumanbHoe paccToAnRKe Mexcy abonenTami ceTi — 2 KM,

m Cpena nmepefiauy — MHOTOMOJOBBII ONTOBOJOKOHHEBI! Kabenn
(BO3MOXKCHO IIPMMEHEHUE ANCKTPHYECKON BUTOM napet).

® MeTon noctyna — MapKepPHBI.
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® CkopocTs nepepayqu uucpopmaumy = 100 M6ur/c (200 Mout/c
JULAL [YIUIEKCHOTO PerKuMa repegayn).

Kaxk sumum, FDDI umeer Gonbuiue npeumyiectsa no cpaBHeHMIO cO BCEMMU
paccmoTpeHHbIMY paree ceTaAMM. [laske ceTh Fast Ethernet, nmeromasn takyio
JKe MponycKHyio criocobrocTs 100 MOut/c, He MoxkeT cpasuutsea ¢ FDDI no
JOMYCTHMBIM PA3MEPaM CeTH M IOMy CTHMOMY KosudecTsy aGonenTos. K Tomy
s#e MapkepHbi Meto goctyna FDDI ofecneunsaer B otnmaue or CSMA/CD
rapaHTHMpOBAaHHOE BpeMA JOCTYMNa M OTCYTCTBME KOH(JIMKTOB 1pu nobom
YPOBHE HArpy3Ku.

OTmeTHM, 4TO OrpaHuHene Ha 06110 IMHEY ceTH B 20 KM CBA3aHO He ¢ 3aTy -
XaHMeM CUTHAJIOB B Kabeste, a ¢ HeoOXOMMMOCTRIO OrpaHUueHN A BPEMEHM 110J1-
HOTO MPOX0XI€HMA CUTHAJA 0 KoAbLLy AUA obecniedenus npejiebHO A0y C-
THMOr0 BPEMEHM JOCTyNa. A BOT MaKCHMMaJlbHO® PacCTOAHME MeXay
aborenTamu (2 KM npyu MHOroMoN0BOM Kabene) onpenensaeTca Kak pa3s 3aTy-
XaHMeM CHUrHaJoB B Kabene (0HO He 1oJKHO Npesbiiats 11 gB). [Ipeayemor-
peHa TaKKe BO3MOXKHOCTE NPMMEHEHMA OJIHOMOIOBOr0 Kabess, ¥ B 3TOM CIy-
yae PACCTOAHME Mexwy aboHeHTamMu MOKeT JocTuraTth 43 KUIOMETpPOB, a
nmosiHasA gnmHa Koabua — 100 kunomeTpos.

Mmeerca u peanuzauus FDDI na anexrpugeckom kabesie (CDDI — Copper
Distributed Data Interface man TPDDI — Twisted Pair Distributed Data
Interface). [1pyu aToMm ucrioneayercea xabean KaTeropumu 5 ¢ pagbemamu RJ-45.
MaxcumMabHOE paccToAHUE Me Ty aboOHeHTaMK B 3TOM Cydae A0JKHO GLITh
e Gonee 100 M. CToumocTs 0G0pYI0BaHNA CETH HA INEKTPUUYECKOM Kabese B
HEeCKOJIbKO pa3 MeHblue. Ho 9Ta Bepcua ceTH yaKe He MMEeT CTOJb OYEBHIHBIX
NpeMMYILecTB Nepel CBOMMM KOHKYPeHTaMu, Kak nanavaabHaa FDDIL

Tabnuua 5.1. Kog 4B/58
Wndopmayums Kop4B/5B  WUndopmauusn Kop 4B /5B

0000 11110 1000 10010
0001 01001 1001 10011
0010 10100 1010 10110
0011 10101 1011 10111
0100 01010 1100 11010
0101 01011 1101 11011

ol1p 01110 1110 11100
0111 01111 1111 11101
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Jnanepepaun nanunix 8 FDDI npumeraeTca yxe ynoMWHABIIMIACS B IePBO
rnaee ko 4B/5B (cm. Tab. 5.1), cmeunansHo paspaboTaHHBIN AJA ITOTO CTAH-
napra. On obecneunBaer ckopocTs nepegayn 100 M6ut/c npyu npomycKHoM
cnocobuoceTr kabena 125 MunauoHoB cUrHAJOR B ceKyHAY (mam 125 MBon), a
He 200 MBoz, kak B cayyae xofa Mangectep-I1. [Tpyu aToM KaXbIM YeThIDEM
fuTam nepenapaemoii uHgopMaLuK (kaxaomy nonydaiTy, uau Hnbony) cra-
BUTCA B COOTBETCTBME NATH NEpeRaBaeMbIX o kabeno 6uTos. DTo 103BOIAET
OpUEeMHMKY BOCCTaHABJIMBATL CMHXPOHM3AUMIO NMPUXOLALIMK NaHHBIX OJMH
Pas Ha YeThIpe NIPUHATEIX 61Ta, TO CTh JOCTUIALTCA KOMITPOMUCC MEK Y Tpo-
crefmuMm kogoM NRZ 1 caMOCHHXPOHUBMPYIOIIMMCA Ha KaXkaom OuTe Koje
Manuecrep-IL

Crangapr FDDI ans mocTiixeHMA BeICOKOM rMOKOCTH CeTH NMpegycMaTpuBa-
eT BKIKYEHME B KOJIbLO aD0HeHTOB NBYX THIIOB.

m ABoHeHTHI (cTaHUMM) Knacca A (oHM ke aBOHEHTBI XBOMHOTO
noaxawoyenna, DAS — Dual-Attachment Stations) nonkmnoya-
10TeA K 06ouM (BHYTpeHHEMY M BHeIIHeMY) KonbLaM ceTi. [Ipu
3TOM peaiM3yeTcsd BO3ZMOMKHOCTL 00OMeHa CO CKOPOCTBIO OO
200 M6uT/c uamn e BO3MOMKHOCTL pe3epBHpoBaHMA Kabens
ceTy (Mpu NOBPeX ASHMM OCHOBHOTO Kabena ucnonp3yerca pe-
3epBHLI Kabens). AnmapaTypa 3TOT0 KJacca MCTIONbL3YeT A B
CaMbIX KPHTHYHBIX HYaCTAX CETH.

® AbBoreHTs! {cTaHUMK) KIacca B (oru »ce aboHeHThI 0UHAPHOTO
noakmoyennda, SAS — Single-Attachment Stations) nogxmo-
HalOTCA TONBKO K OAHOMY (BHeILlIHeMY) Koably ceTH. EcrecTBen-
HO, OHM MOrYT OBITH Gonee NpocTRIMK M JellleBBIMM, YEM a0a0-
Tepel KJacca A, HO He MMEIOT MX Bo3MoXKHocTell. B ceTs oHM
MOryT BRJAKYATHCA TOJIbKO YepPe3 KOHUEHTPATOP MK obxonmnoi
KOMMYTATOp, OTKIIOYAIOWIMIT MX B cIydae aBapMi.

Kpome coficTBenno aboHeHTOR (KOMMNLIOTEPOB, TEPMUHAJIOB M T.1.), B CETH MC-
MONB3YIOTCA CBA3HBIE KOHUeRTpaTopel (Wiring Concentrators), BRIOUeHNE
KOTOPBIX TI03BOJIAET cOOpaTh B OHO MECTO BCe TOUKH NOAKJIYEHNA ¢ LeNbi0
KOHTPROAA 32 paboToli ceTH, AMarHOCTHKHN HeMCIIPABHOCTE i YIPOIeHHA pe-
koHpury paumm. [lpn npumenenuy kabeslei pasHeIX TUIIOB (HAIPMMED, ONTO-
BOJIOKOHHOTC KaGesa M BUTOI! Tapbl) KOHLEHTPATOP BHITONHACT TaKKe (PyHK-
1MI0 IpeobpasoBaHMA JJICKTPHULCKHX CHIHAJIOB B ONTHYECKHe i HaobopoT.
Houueunrpatopsl Taksice GbisaloT neoitsoro noarmiodenna (DAC — Dual-
Attachment Concentrator) u oguHapHoro noariodenua (SAC — Single;
Attachment Concentrator).

[Ipmmep npocreiiureii koudurypauum cer FDDI npencrasien va puce. 5.13.
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AbGonent
Kknacca A
Caa3Ho#H
| KOHLEHTpaTop
AGOHEHT ; * *
A
Knacca B >
= ADOHEHT
ABOHEHT | < Knacca A
knaccaB " > >

Puc. 5.13. NMpumep koHduUrypaumm cetm FODI

FDDI onpeneasAeT 4eThIpe THIIA NOPTOB aboHenTOR (CTARIMI),

®m IlopT A ompefesneH TOIbLKO JA YCTPOMCTE JBOMHOrO MOAKIIO-

YeHHA, ero BXoJ NoJARKJAYaeTCH K NepBHYHOMY KOJbLY, & Bbl-
X0 — K BTOPpHYHOMY.

Ilopt B onpepenen TonbKo ANA YCTPOMCTE ABOMHOrO TOLKIII0-
YeHMHA, eI0 BXOJ NOAKNIOYAETCA K BTOPMYHOMY KOObLY, a BbI-
XO0J =~ K NNepBUYHOMY. :

ITopt M (Master) onpejieses 1A KORUEHTPATOPOB U COEANHA-
eT J1Ba KOHIleHTpaTopa Mexay coboit nau KorLuesTpaTop ¢ abo-
HEHTOM.

ITopr S (Slave) onpenenes TOABKO I8 YCTPOHCTE OMMHAPHOTO
MOAKMIOYEHHMA 1 MCTIONLIYETCA AJIA COeIMHERUA NBYX abouen-
TOB 1M aboHeHTa M KOHIIeHTPAaTOopa.

Cranpgapr FDDI npenycMaTpHBAET TaKiKe BOSMOMHOCTE PEKOH(MUTYPaLn
CeTH C LeJbid COXpaHeHun ee paﬁO’POCHOCOSHOC‘TH B Cly4ae NOBpeXIeHHA
kaGens (pue. 5.14). B nokaszaHHOM Ha PUCYHKE CIydae MoBpesIeHHbIi yiac-
TOK KaBeaa MCKII0YaeTes U3 KOJTbIia, HO LeJIOCTHOCTD CeTH PY 3TOM He Hapy-
maeTca BCcaeACcTBIe [TepeXoaa Ha OJIHO KOJIbLIO BMCCTO JIBYX (To ecThL aboHeH-

ThI KJlacca A HaynHaloT paboraTh Kak aboHeRTh! Knacca B).
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AGoHeHT
knacca A
Cea3HoH
| KOHLEHTpaTOp
AOoHeHT | -
knacca B >
] AboHeHT
AGOHEHT , < knacca A
knacca B * - -
o

Puc. 5.14. Pexondurypauusa cety FDDI npm nospexaeHun kabens

B oTsivame oT MeTozia IOCTYNa, Npennaraemoro crangaprom IEEE 802.5, 8 FDDI
NPUMEHAETCA TaK Ha3blBaeMafd MHOMKeCTBeHHAA nepenada mapkepa. Eciu B
cnyyae cet Token-Ring roBulit (cBoBonaeni) Mapkep nepegaerca aGoHeH-
TOM TOJIBKO 110CJI€ BO3BPallleHUA K HeMy ero nakera, To B FDDI HoBEI MapKep
nepenaercA abDoHeHTOM cpa3zy e rocne OKOHYAHMA Mepenady MM MaKeTa.
ITocaenoBaTemLHOCTD AeHCTBU 3heCh CaeayOWAs.

1. AboHeHT, :KeNaliuii nepefaBaTh, XKAT MapKepa, KOTOPHI
MOEeT 3a Ka*XIBIM [MIaKeTOM.

2. Korpa mapkep npuies, aboReHT yanser ero u3 ceTH 1 nepe-
IaeT CBOJ MakKer.

3. Cpaay nocne nepenayu rnaxkera aboHeHT NocklNaeT HOBLI Map-
Kep.

OpnHOBpEMEHHO KaXKAbI abOHEHT BejeT CBOM OTCYET BpeMeHM, CpaBHHBAA
peassHoe Bpems obpauenns mapkepa (TRT) c 3apaHee ycTaHOB/IEHHBIM KOH-
TPOJILHEIM BpeMeHeM ero npuduitus (PTT). Ecii Mapkep BoSBpalaeTcs patb-
mre, ueM ycranosaeno PTT, To Jenaercsa BLIBOJ, 4TO CETh 3aTpy»eHa MaJo, 1,
CIenoBaTENbHO, aB0OHEET MOMKET CIIOKOWHO nepefagaTh BCIO CBOIO lmcbopma-
umio. Ecnm ske mapkep Boaspaliaercs nosmxe, yem ycrasosneso PTT, To cets
3arpyseHa CMJIbHO, M aBOHEHT MOYKeT NepefiaBaTh TOJbLKG CaMyIo Heabxonn-
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Myio ungopmaio. IIpu 3ToM BeNMYHMHBI KOHTPOJNBHOrO BpemMeny PTT moryT
YcTaHaBAMBATHCA Pa3NMIHBIMMU JJA pa3HblX abonenToB. Takoit MexaHM3M O~
aBosser aboxenTam rbKO pearupoBaTh HA 3arpys3Ky CETH M aBTOMATHYECKM
NoAnepKuBaTh €€ Ha CITUMAaJlBEHOM YPOBHE.

Craupapt FDDI B ornuune or craunapra IEEE 802.5 ne npegycmaTpuBaer
BO3MOXCHOCTH YCTAHOBKM NIPHMOPUTETOB MTAKETOB U pe3epBMpPoBaHMA. BMecTo
aToro Bce aboHeHTEI PasnenArnTCA Ha IBE TPYNIILI aCMHXPOHHBIE M CHHXPOH-
Hble, ACMHXPOHHbIE ab0HEHTB! — BTO T€, /1A KOTOPBIX BPEeMA JOCTYMNa K CETH
He CAMIIKOM KPUTHYHO. CHH)CPOH.HHE — 3TO Te, ANA KOTOPLIX BpeMA J0CTyIa
JONKHO BBITH 2ECTKO OrpaHMYeHo. B cTaHnapre NpeaycMOTPEH CIIELMANb-
HBI aJrOpUTM, 06CITYIKIBAIOLIMIA 3TH TUITHI aDOHEHTOB.

<opmaTsl Mapkepa (puc. 5.15) 1 maxkera (puc. 5.16) cerut FDDI RecKkoaIBKO 0T-
nuuaioTcea ot ¢opmaTos, ucnoas3yemsx B ceti Token-Ring. Hasnauenue
noneli cnenyioee.

® [Ipeambyna ucnonb3yerca fNaA CHHEXpoHM3aumu. [TepoHayansb-
HO oHa cogepxut 64 bura, HO afoHeHTHI, Yepes KOTOPBIX Mpo-
XOOMT MaKeT, MOTYT MEHATD ee pa3Mep.

m  HawaabHBIA pasgeanTelNb BhIIONHAST OYHKLHIO TPU3HaKA Ha-
yaja Kajpa.

HavaneHuii Koneunsii Crartyve
Mpeambyna | pasaeaurens | YMPABACHHE | naynenyrens naketa
(8 basir) (1 Gaiit) (1 Gaitr) (1 Gaitr) (1 Gairr)

Puc. 5.15. Qopmat mapkepa FDDI

B Afnpeca npueMHMKA M UCTOYHMKA MOTYT ObiTh 6-GajiiToBBIMK
(amanormnuno Ethernet 1 Token-Ring) unu 2-6aiiToBbIMK.

m Jlome naHHBIX MOXKeT ObITh IepeMeHHO JIMHBI, HO CYMMapHaf
AJIMHA aKeTa He AoJKHa npeebluaTs 4500 6ajsir.

m Ilose KOHTPONbLHOM CYMMBI COAEpPHHT 32-0MTHY IO UMKIMYECKYIO
KOHTPOJBHYIO CYMMY TIaKeTa.

®m KoHeuHbUi pas3iennTeNb Onpeie]fneT KOHEl| Kajpa.

® BaiiT cocTOAHMA MaKeTa BKIOUaeT B ceba Gur ofHapyKeHHA
omubky, OUT pacro3HaBaHUA anpeca M GUT Konnpcmamm (Bce
ananoru4no Token-Ring).
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He Bonee 4500 Gaitr

.

[s[1]1]e][6] o.N Ja]i1]1]

D
T T JIaHHEIE T
npeambyna anpec KOHTpONEHAA
apec

. |TPHE cymMma
HayanbHhIH SRR
pasienaTenL HCTOYHHKA pasfenuTens
YOpaBeHHe cocToAHME
nakera

Puc. 5.16. ®opmar naxerta FDDI
<Popmar Gajita ynpasaenus cet FDDI caemyromumii (puc. 5.17):

B Bur xnacca nakera onpenesifeT, CHHXPOHHbIN MJIM aCHHXPOH-
HBI 3TO NMaKeT.

8 Bur qnMHbI agpeca onpeieNAeT, Kakoit agpec (6-6ajiToBbii uan
2-HajiToBBIN) MCTIONBL3YETCA B NAHHOM TaKeTe.

m [lone dopMara Kajipa ONpeAeNIAeT, yIpaBJIAOILMi 3TO KaAp UM
MH(pOpMaLlMOHHBI.

u HO.TIE THNA KaJpa OTIpeaesfaeT, K KaKOMY THUITY OTHOCHUTCH aH-
HBIN Kazap.

[7]6]5]4][3]2]1]0] Bumm
———

¢

Knace | @opmar Tun xampa
nakera| kagpa

Juaa

angpeca

naxera

Puc. 5.17. Qopmar Gawnrta ynpasneHus

B zakioueHue OTMETHM, YTO HECMOTPA Ha OueBHOHbIE NpeumyecTea FDDI
JaHHAA CETh HE MOAYYWJIA NOKA [WHMPOKOro paclnpoCTpaHEHHMA, HTO CBA3AHO
rJaBHbIM 00pa30M ¢ BLICOKO CTOMMOCTBIO 88 annapaTypsl (MOpARKa THICAYM
nonnapor). OcHosHas obnacts npumenerns FDDI cefiuac — aTo 6a3oBkle, onop-
Hbie (Backbone) ceTy, obbenuaAwoLIMe HecKONLKO ceTelt. IIpumersaerca FDDI
H /A coeMHEHMA MOLHEIX paboumux CTaHUMIT MM cepBepoB, Tpebyiommx
BbICOKOCKOpocTHoro obmeHa. ITpennonaraeres, uro ceth Fast Ethernet mosxer
notecants FDDI, onHako npeuMyiecTsa ONTOBOJIOKOHHOTO Kabesa, Mapkep-
HOrO METONA YIIPaBJeHUA M PEeKOPAHbIN JONyCTHMBII pasMep CeTH CTaBAT B
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nactoauiee spema FDDI BHe kKoHKY peHUMK. A B TeX ClIyuasax, KOraa CTOMMOCTL
armapaTyphl MeeT pellalolliee 3Ha4eHHE, MOXCHO Ha HeKPUTHHYHBIX y4acT-
kax npumerate Bepcuio FDDI wa ocnose Butoit napel (TPDDI). K Tomy ke
croumocth annapaTtypal FDDI MoxeT CHNBHO YMEHBIIMTCA C YBEIHMYeHHEM
obema ee BrITYCKa.

5.5. Cerp 100VG-AnyLAN

Cets 100VG-AnyLAN — 570 ogHa 13 nocTeIHIX pa3paboToK BBICOKOCKOPOC-
THBIX JJOKAJbHLIX ceTell, HeflaBHO NOABMBLIAACA HA pbiHke. OHa paspaboTaHa
dupmamu Hewlett-Packard u IBM u cootBereTsyer cranaapry IEEE 802.12,
TAK YTO YPOBEHE €e CTAHZAPTMIaUMKM JOCTATOMHO BEICOKMH. [ IaBHEIMK JoC-
TOMHCTBAMM ee ABAAKTCA GoNbllad cKOpOoCTh 0BMeHa, CPaBHNTENILHO HeBbi-
COKaf CTOMMOCTL anmnapaTypsl (MpHMMepHO BIBOE NOPOKE I10 CPABHEHMIO C
Hanbonee nonynapHoii cersio Ethernet 10BASE-T), uentpaansoBaHHbIi Me-
Tox ynpasienua obmeHoM 6e3 KOH(MAMKTOB M COBMECTHMOCTL HA YPOBHE Ma-
KeToB ¢ nomyaapabivu cetami Ethernet i Token-Ring. B naseanun cerit undy-
pa 100 coorBercTByeT ckopoceTu 100 Mout /¢, byxee VG 0603HaualoT feliepyio
BUTY0 napy kaTeropuu 3 (Voice Grade), a AnyLAN (nwbasn ceTn) obo3naua-
eT TO, YTO CeTh COBMECTHMA C ABYMA CAMbIMK PACNPOCTPaHEeHHbBIMU CEeTAMM.

OcHoBHBIE TEXHMYeCK)e XapaKkTepucTuku cetyt 100VG-AnyLAN caenyioupie.
® CropocTe nepemawi — 100 M6ut/c.
® Tonosoruda — 3Be3a ¢ BOSMOXHOCTLIO HapallWBaHMA.

® MeToxg gocTyna — LEHTPajM30BaHHLIA, DeCKOHMDIMKTHDIN
(Demand Priority — ¢ 3anpocom npuopuTera).

m Cpena nepenayy — cYeTBepeHHAad HEOKPAHMPOBAHHAA BUTAA
napa (kabem UTP kaTeropuss 3, 4 1121 5), ciBoeHHa A BUTaA apa
{kabenr UTP raTeropuiu 3), ciBOSHHAA OKPAHMPOBAHHAA BUTAA
napa (STP), a Tak:xe onTOBOJNIOKOHHEEI Kabexs. Cefiuac B OCHOB-
HOM paclpocTpaHeHa CueTBePeHHaA BUTaA napa.

m MaxcumanbHaa nauHa Kabena Mexay KOHLEHTPAaTopoM i abo-
HEeHTOM M MeKIy KoHnentpartopamyu — 100 m (nna UTP kaGenn
wareropun 3), 150 m (ns UTP kabena kateropuu 5 1 sKpanu-
posanuoro kabexsa), 2 KM (114 OITOBOIOKOHHOTO Kabea),

Taxum obpaszom, napamerpsl ceTit 100VG-AnyLAN goBosbHo GM3KHK K napa-
merpam cetn Fast Ethernet. Onnaxo riasroe npenmymiectso Fast Ethernet —
3T0 NoJHaf COBMECTHMOCTR ¢ Hanbonee pacnpocTpaHenHoit cetslo Ethernet
(B cnyuae 100VG-AnyLAN niua atoro obazaTensno Tpebyerca KoMMyTaTop
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uau MocT). B To :xke Bpems, LeBTpanu3oBanHoe ynpasienue 100VG-AnyLAN,
MCKJII04aKIee KOHMAMKTEL U FrapaHTHPYIOLLee NPeeNbHYI0 BeIuiuHy Bpe-
MeHH JOCTYMa (uero He npeaycMorpeHo B cetn Ethernet), Taxske nennss c6pa-
CEIBATH CO CYETOB.

IIpumep cTpyxTypsl cet 100VG-AnyLAN nokazan Ha puc. 5.18.

LD geapgaa I;gg:;z (ocgomoﬁ)
Konuexntparop
mH:“ 2 KoHneHTparop
‘ﬁ opoopo IPI yponns 2
! ! Dagnnn?
KomnerTparop é
ypoBHA 3

|‘P“="='Dﬂ‘?ﬂ Moer

J Ha cetn Ethernet, Token-Ring

Puc. 5.18. Cipykrypa cetv 100VG-AnyLAN

Cers 100VG-AnyLAN cocToMT M3 HEHTPAJIHOTO (OCHOBHOTO) KOHL[@HTPaTO-
pa ypoBHA 1, K KOTOPOMY MOTYT NOIKIIOYATECA KaK OTAebHbIe aboHe T, Tak
M KOHLLEHTPaTOPE! YPOBHA 2, K KOTOPEIM B CBOIO OUepenb MOAKII04aoTea abo-
HEHTh! ¥ KOHuenTpaTopst ypoBHa 3. Ilpu sTom ceTs moxer umeTs He Bosee
Tpex Takux yposHeii. [Tonygaerca, 4ToO MAaKCMMaIbHbIA pa3Mep CETH MOMET
cocTtaBaATE 600 MeTpPOB IJIA HEBKPAHKMPOBAHHOM BUTOI Napsl.

B oramuMe OT HEMHTEJIEKTYa bHEIX KOHLEHTPATOPOB NPYIUX ceTeil (Hanpu-
mvep, Ethernet), konuentpaTope: cetn 100VG-AnyLAN — 3To uHTENIEKTY-
aJibHble KOHTPOJJIEPEL, KOTOPLIE YTIPABJAIOT BCEM JOCTYIOM K ceTn. lna sTo-
ro OHM HeNpPepbIBHO KOHTPOJIMPYIOT 3aMpockl, MOCTYHAOIHE HA BCE MOPTHL
KoHueHTpPaTOPE NPUHMMANIOT BCE NMPUXOAALIME MAKEThl M OTIIPABJIAIT MX
TOJNBKO TeM afoHeHTaM, KOTOPbIM OHM aapecoBaHbl. OHaK0O HMKaKoil obpa-
GoTkM MHOPMALIMK OHM HE TPOMIBO/IAT, TO €CTh B JAHHOM CJAYYaE MONYHaeT-
CHA BCE-TaKyM He HACTOAIAA (AKTHBHAA) 3BE3/a, HO M He IaCCHBHAA 3Be3fa.

Kaelit 13 KOHUEHTPATOPOR MoXKeT OBITh HacTpoeH Ha paboTy ¢ hopMaTaMu
nakeroB Ethernet unn nakeros Token-Ring. IIpyu 3ToM KOHUEHTPAaTOPBI BCEjt
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CETH 0J3KHB paboTaTh ¢ MaKeTaMM TONBKO Kakoro-uubyas ogHoro hopmara.
Hns ceaau ¢ ceramu Ethernet 1 Token-Ring ReobXoauMMbl MOCTbI, HO MOCTHI
IOBOJILHO ITIPOCThIE.

KoHLeHTpaTOps! MMEIOT OMH NOPT BEPXHErO YPOBHA (i MIPHCOeAMHEHMA
€r0 K KOHIeHTpaTopy Bosiee BBICOKOTO YPOBHA) M HECKOJIBKO [TOPTOB HMMKHETO
ypoBHA (015 ripucoeauHenun aborenTor). B kagecTBe aboHerTa MOYKET BbIC-
TynaTh KomneoTep (pabodan cTaHLMA), cCEpPBEpP, MOCT, MaPLIPYTU3aTOP, KOM-
MYTATOP, & TAKMeE APYToi KOHIEHTPATOP.

Kax1p1i1 IOPT KOHLEHTPAaTOpa MOXKeT ObITh YCTAHOBJIEH B OMH U3 BYX BOG-
MOXHBIX PeXUMOB paboThL.

® HopmassHbU pexyM NPeanonaraeT nepechulky aboHeHTY, TpU-
COEAMHEHHOMY K OPTY, TOJBKO NaKeTOB, 4{PECOBaHHLIX JIMYHO
eMy.

8  MoHWTOPHBIN peKKM MPernoaraeT nepecslKy aboHeHTy, npu-
COEIMHEHHOMY K MOPTY, BCEX MaKeTOB, MPUXOAALIMX HA KOH-
LIeHTPaTop. 3TOT PeKHM MO3BOJIAET OIHOMY M3 a00HEHTOB KOH-
TPOAMPOBaThL paboTy Beelt ceTH B 11esIoM (BRIMONHATE (hYHKLKIO
MOHMTODMHTA).

Mertox goctyna k cet 100VG-AnyLAN 10oBoabHO TMNIHYEH ANA ceTell ¢ To-
noJoruen «3pe3na» M COCTOMT B clnenyrmemM.

Kamnetii skenatomuit nepenasats abogenT nocuijlaeT KOHUEHTPATOPY CBOM
3anpoc Ha nepenady. KoOHIeRTPaTOp HMKIMYECKH NMPOCAyIIMBaeT Beex abo-
HEHTOB [10 0UePeNy W JaeT Npapo nepenayn aboHeRTy, cieryloleMy no no-
PAOKY 34 TEM, KOTOPBIH 3aKOHIWI lepenavy. To ecTh BeauyiHa BpeMeHH 1o-
cryna rapauTipoBana. Ho 9ToT npocTeiiuuii aaropuT™ yCIO0XKHEH B CETH
100VG-AnyLAN, Tak Kak 3anpochl MOTYT MMETh JBA Y POBHA TPHUOPHTETA:

B HOPMaJLHBI YPOBEHB TPHOPHTETA UCTICIBL3YETC A ANA 00BIMHBIX
MPUIIOKEHNUIT;

B BRICOKMI YPOBEHE IPHOPHTETA MCTIONLIYETCA JIIA rrpmlomeuuﬁ,
Tpedymnx 6icTporo obeaymmuBanna.

3anpock! ¢ BLICOKMM Yy POBHEM IPHOPHUTETa 06C.Ty K MBAIOTCA PaHblle, €M 3aT1-
POCHI ¢ HOPMAJIbHLIM HpHOPITETOM, ECJINM MPUXOIUT 3anpoc BLICOKOTO MPH-
OPUTETA, TO HOPMAJbHLIA MOPANOK 0OCAYKMBAHMA NPEpbIBALTCH, W TOCHE
OKOHYAHUA TPUEMa TEKYLIeTo naKeTa o0CIyKUBaeTCA 3aMPOC BEICOKOTO IpH-
opurera. Eci TakiX BLICOKOITPHOPHTETHBIX 3aIIPOCOB HECKOJBLKO, TO BO3ZBpaT
K HOpMAJILHO Ipoueny pe 00cny»KUBAHMA TPOMCXOIHT TOJNbKO MOC/IE TTOJTHO
obpaboTkn Beex aTnx sanpocos. [1pn 5ToM KORUEHTPATOP CHEIUT 33 TEM, 9TO-

5 — JloxanbHeie CeTH



130 JlokanbHbie CeTK: apXUTEeKTYpa, anropuTMbl, NPOEKTMPOBaHNE

6bl He DBblia NpeBpleRa YCTaHOBJIEHHAA BeNHYMHA TAPAHTUPOBAHHOTO Bpe-
meHu nocryna. Ecni BRICOKONPHOPHTETHBIX 3ATMPOCOB CIMILIKOM MHOTO, TO 3aI-
pOCh! ¢ HOPMAaJBHBLIM TPMOPUTETOM ABTOMATHYECKH IEPEBOLATCA MM B DaHr
BbICOKONpPUOPUTETEBIX. TakuM 00pasoM, garke HU3KONPUOPHUTETHEIE 3aMIpO-
¢bl He Oy YT KJaTh CBOEH ouepe Iy CIULIKOM JOATr0,

Koruenrpatops! 6osiee HU3KMX YPOBHEH TaKKe aHANUIUPYIOT 3anpockl abo-
HEHTOB, MPMCOeMHEHHbIX K HUM, 11 B CJIy4ae HeoﬁXOHI‘IMDCTH NepechlIaloT UX
3aMpockl K KOHUEHTpaTopy Oosee BEICOKOTO YPOBHA. 3a O/IMH pa3 KOHIeHTpa-
Top D0JIee HM3KOT0 YPOBHA MOJKET NepeaaTh KOHIEeHTpaTopy fosee BRICOKOTO
YPOBHA He OIMH MakKeT (Kak o0br4HEBI aG0HEHT), a CTONBKO NaKeTOB, CKOJIbKO
aboHEHTOB MPUCOEIMHEHO K HEMY.

Topsanox
ORpeca = = oo Konuenrparop
v ypoBuA | (ocHOBHOIH)
2l 135
1-2 1-3 1-6

Kouuenrpatop
vpoBHA 2

24
Puc. 5.19. NMopaaok o6cnykveaHna 3anpocos aboHeHTOB Ha Pa3NMYHLIX YDOBHAX CeTu

Taxk, nna mpuMepa Ha pyc.5.19 B caryuae 0THOBPEeMEHHOr0 BOSHUKHOBEHUA 3a -
BOK Ha mepenaqdy y Bcex aboHEeHTOB (KOMIBIOTEPOR) MOPALOK 00CHyKHBaHMA
Oyner Takoi: komnsoTep 1-2, satem 1-3, norom 21, 2—4, 2—-8, u nanee 1-6.
OnHako Tak OyeT TONLKO NPY OJMHAKOBOM (HOpMaJlbHOM) IPMOPUTETE BCEX
sanpocoB. Ecau xxe, Hanpumep, oT koMneoTepos 1-2, 2—4 i 2-8§ nocTynar
BBICOKOTIPMOPUTETHRIE 3allPOChl, TO NOPAAOK obcaysxuBaHMA DygeT TaKuM:
1-2,2-4,2-8,1-3,2-1,1-6.

ITomMKMOo coBCTBEHHO Nepeiayy NAaKeTOB 1 IePEChIIKK BaNPOCOB Ha Iepeaaqy,
0 CCTH OPUMECHAETCA TAKME COeLMaJbHaA npouenypa MOATrOTOBKH K CBA3H
(Link Training), Bo Bpema KoTopoii KOHUEHTpaTop ¥ ab0HeHThI 06MenBaoT-
cA Mexcay coboit yIipasaaowmmMy nakeramu, [Ipy 5TOM npoBepAeTeA NPaByJlb-
HOCTh TIpHCOeIMHEHNA JHMHMI CBA3ZM M HX HCI‘IpaEHOCTh. OHHOBPEMGHHO
KOHUEHTpaTop noayuaer nkdopmaiiio ob ocobeHnoCTAX aDOHEHTOB, MOIKII0-
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YeHHBIX K HEMY, 00 MX HAa3HAYEHMM M X CETeBBIX afipecax. 3anyckaeTcs NaH-
Hax npouenypa caMmmm aboHeHTOM IpH BKIOYEHUU MIMTAHKMA MM nocHe 1moa-
KJIIOYeHUSA K KOHIEHTPATOPY, @ TAKXKe aBTOMAaTH4eCKM Npu GonbilloM ypoBHe
omwnbok.

MruTepecuo pemena B cety 100VG-AnyLAN npoGiema KoaupoBasns nepe-
DaBaeMbiX JaHHBIX,

Bena nepenasaeMas MH(OPMaUMA NPOXOAMT ClenyIOlLMe Tankl 00paboTry.
8 PaszpeseHue Ha KEMHTETHI (Fpynmbl 1o 5 6ur).

m Jlepemelmsanue, ckpembanposanue (scrambling) monyueHHBIX
KBHHTETOB.

8 HKomupoeadye KBMHTETOB CrieMa bHbIM Konom SB6B (aToT kox
ofecrieunBaeT B BRIXOLHOH NOCAEAOBATENBHOCTH HE bonee TpEeX
eNMHEML MK HyJlel NOAP AL, YTO MCIOb3YeTCA AJNA JeTeKTHPO-
BaHMA O1IUDOK).

m JlobapieHye HAYa bHOTO M KOHEUHOTO pasfenmTeNeli Kagpa.

CdopMupoBarHble TakuM 00pa3oM Kajapsl nepenaoTea B 4 MTMHEMY nepeaqn
(mpu MCcnoTE30BaHNY CUETEE pEHHO BUTO napsl ). [Ipy cABoeHHOI BUTOM Nape
Y ONITOBOJIOKOHHOM Kabene NpuMeHAeTCA BpeMeHHoe MY IbTHIIIEKCHpOBaHe
MH(OpMaLuy B KaHaax.

B peayaeTaTte 3TUX AEHCTBUI JoCTHTAETCA PAHAOMMBAIIMA CUTHAJIOB, TO €CTh
BhIpaBHMEAHHE KOJIMHYECTBA NepejaBaeMbIX e TMHHIL 1 Hy.lIEﬁ, CHUM¥eHMEe B3~
MMOBJIMAHKUA Kabeneil ZpyT HA ApyTa M CAMOCHHXPOHM3ALMA MepeaBaeMbIX
curHanos 6es yagoenua TpeGyemMoil noJock] NPONYCKaHNA, KAK B Cly4ae KoJa
Manuectep-IL

B cayuae MCMoJib30BaAHMA CUETBEPEHHO BMTOMH Napbl nepeza4a 1o KasKaoi
M3 YeThIpeX BUTHIX nap NPOM3BOAMTCA €O cKopoceThio 30 Méut/c (puc. 5.20).
CymMapHas ckopocTh nepefayn cocrasnaeT 120 Mour/c. Onxakoe nosesnas
uHdOpManmA BCIeICTEME MCH0IL30BaHMA Kofa SB6B nepegaerca npu aTom
BCEro Auiiib co ckopocTsio 100 Mbur/c. Takum obpasom, NponyckHan crnocob-
HOCTh kabena mosaua 6eITh He Medee 15 MT'u, Otomy TpefoBaHMIo yI0BJET-
BopAeT Kabelb ¢ BHTHIMM [TapaMy KaTeropuu 3.

B cetn 100VG-AnyLAN npeaycMoTpeHb! iBa pexuma obMeHa: NonyZyrnex-
CHBIN U MONMHOAYIINSKCHRIN,

® IIpu noayayniaekcHoMm oBMeHe Bee YeThipe BUTHIE [Ta Phl MCIIoJb-
3YKTCa 4715 nepenayy 0OJHOBpeMEeHHO B OJHOM HanpaBleHHn {OT
aGoHeHTa K KOHLEHTPATOPY uan HaobopoT). OH MCNONBIYeTCA
oA nepe,‘ia!m TIaKeTOB.
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® [Ipy monxoxyritekcHoMm ofMeHe gBe BUTHIE Mapel NMepPenaloT B
OXHOM HamnpaBJeHwuu, a IBe Apyrue — B APyroM HaIpaBJIeHNN.
O=n ucnone3yeTcs AJA Nepeaaiy yIpapafIouIUX CUIHAJIOB.

100 5C
50 me 50 He

mgopuarma. |41312[1]0] [4]3]2]1]0

S s[a[3]2[1]o][s4]3]2]1]o

==
" =
. =T
e s ot
3.3 HC 333 BC 333 Ht:J

Bi—
100 re
Puc. 5.20. Koguposanue vndopmauwnm s cetn 100VG-AnyLAN

Jna ynpasjieHus UCTONL3YIOTCA OBA TOHAJMBHBIX cMTHaNa. Ilepsblit M3 HuX
npezncragafer cobodt mocaenoBaTeNbHOCTE M3 16 sormydeckux epuaMy u 16
JIOTMYECKUX HYJel, caenyremux co ckopoceteio 30 M6ut/c (B pesynbTrare ya-
cTOTa CUrHaJa nojdyyaerca paBroi 0,9375 MT'u). Bropo#i ToHaabHBIA cCHrHAT
uMeer BABOe Gonbinyio wacroty (1,875 MT'u) u obpasyerca uepefoBanuem
BOCBMM JIOTHHECKMX eIMHML, M BOCBMH JIOTHYECKUX Hyneil. Bee ynpaBnerue
CEeTBIO OCYIeCTBAASTCA KOMOMHALMEH 3TUX ABYX TOHAJBHBIX CUTHAJOB.

Mepenasaemele Pacwmudposka Pacwmudpposra

CUrHansi abBoHeHTOM KOHUEHTP3TOpOM

1-1 Her undopmayun Her undopmanuu 1
IA nepegayy nepena4u

1~2 Konuenrpatop 3anpoc HOpMaJIBHOTO
MPHHUMAET TaKeT npuopuTeTa

2-1 3apesepBupoBaKo BricoxonpuopuTeTHBIN 3a1Ipoe

2-2 3anpoc npouenyps! Banpoc npouenypsl

TIONTOTOBKM K CBA3M NoATOTOBKM K CBA3HK

Tabn. 5.2. Pacwudpoeka koMBuHaLMIA yNpaBRRIoWLUX TOHZNbHBIX CUTHANOS
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B rabauue 5.2 npuBenena paciuudpoBKa pasdiMyHbIX KOMOMHALMA 3THX CUT-
HAJI0B, NepefaBaeMuix aboHeHTY 1 KonluenTpatopy. Korna vu y aGoneHTa, Hit
¥ KOHUEHTpaTopa HeT MH(popMaLmy AJA rnepeaayu, 0ba OHM NOCHLIAIOT M0 0he-
MM JMHMAM NEPBBIN TOHOBBIN curHan (1—1). Ecay npunuMaeMblil KOHUEHTpa-
TOPOM TIAKET MOKeT ObiTh afipecoBaH NaHHOMY abOHEHTY, eMy IOCBIIALTCH
koMmBnuauma curianos 1—2. IIpu aTom aGoHeHT DONKeH NPeKpaTHTh Nepeaa-
4y YNpaBIAOLMX CMTHAJNOB KOHLUEHTPATOPY M 0CcBOGOAUTL 9TH IBE JIMHUK
CBA3N ANA nepechllky HHEGOPMallMOHHBIX NakeToB. Takasa e komGuHanua
{1—2), nony4eHHa s KOHUEHTPaTOPOM, 03HaYaeT 3aMpoc Ha nepegayvy naxkera ¢
HOPMAaJIbHBIM IPHOPUTETOM. 3aTIpoC Ha Nepeaayvy Nakera ¢ BEICOKMM NPHOPH-
Terom nepenaetca komburanueit 2—1. Hakoren, kombunrauma 2—2 coobuaer
KaK aGOHEHTY, TaK M KOHLEHTPATOPY 0 HeoDX0AMMOCTH NePeiTH K IpoLeype
MOATOTOBKY K CBA3N.

Taxmum obpazom, cets 100VG-AnyLAN npencrasnser coboit ZOBONEHO Hoc-
TYITHOE pelleHHe 114 yBeaIMHeHuA ckopocTi nepenayn g0 100 Mour/c. Onna-
KO OHa He obsiagaer roJiHO¥M COBMECTHMOCTBIO HM ¢ OIHOM M3 CTaHMAaPTHBIX
ceTel, MO3TOMY ee JalbHellan cynsda npotaematnuna. K Tomy e, B oTan-
une ot ceru FDDI, oHa He MMeeT HUMKaKHUX PEKOPAHBIX [TapaMeTPoB.

5.6. CBepXBbLICOKOCKOPOCTHbIE CETH

Brrcrpogetictene cety Fast Ethernet, apyrux cereii, paGoraoinux Ha cKopo-
et B 100 Mbut/c, B HacTOALee BpeMa yIoBNeTRopAeT Tpebosauuam Bonb-
IIMHCTEA 34744, HO B pAAe CNYy4YaeR Na)<e ero ORa3blBaeTca HeJOCTATOYHO.
OcobexHo 3To KacaeTcA TeX CUTYALLNI, KOrga HeobXoIMMOo MOAKIIOYAT K CeTH
COBpeMeHHLIe BRICOKOIIPOH3IBONMTE/EHBIE CEPEEDDB] MIIM CTPOUTE CETH C Bbonn-
1IMM KONM4ecTBOM a60HEHTOB, TpedyioLX BbICOKOM MHTEHCHBHOCTH 00MeHa.
Hanpumep, sce Gonee 11MPOKO NpuMeHAeTCA ceTeBas obpaboTka Tpexmep-
HBIX AMHAMUIECKUX n3obparkennit. CKOPOCTh KOMNBIOTEPOB HEIIPEPBLIBHO pa-
CTeT, OHM obecnednBaloOT BCe D0Jlee BRICOKHME TeMITbl 00MeHa ¢ BHEeLIHMMM YcT=-
poricTBamu. B pesyabTaTe ceTh MOMET OKazaTbea Hanbonee cnadbiM MecToM
CHCTEMEBI, 1 €€ MNMPOoMNyCKHAA crnocofHOCTh 6}';{&’[‘ OCHOBHBIM CASPHUBAKINUM
daxTOPOM B YEENHYEHHH BBICTPONEHCTBHA.

PaBoTel M0 JocTHKEHNIO cKopoeTH nepenauu 8 1 Téut/c (1000 M6ut/c) Be-
AOYTCA B mocaenuie rofbl J10BOJbHO HHTEHCHEHO B HECKOJBKHX HallpaBJeHM-
ax. OnHako, cKkopee BCero, Hanbonee nepcneKTHBHOI okakeTca ceTh Gigabit
Ethernet. 7o cBA3aH0 Npexae BCETO € TEM, MTO Nepexoj] Ha Hee OKaMeTcH
naubonee 6636OHESHEHI‘!HM, CaMbIM JELUEBLIM M IMCHMXOJOTHYECKYM NMpHuemiie-
MeIM. Bens cets Ethernet 1 ee fonee GricTpan Bepeua Fast Ethernet ceiiuac
JAJIEK0 DMEPEKAIOT BCEX CBOMX KOHKYPEHTOB Mo 00beMy IPOoJIa 1 pacipoc-
TPaHEHHOCTH B MHpe.
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Cetb Gigabit Ethernet — 9T0 ecTecTBEHHBIN, 9BOJIOIMOHHEIA IYTh pa3BUTHA
KOHUENUMH, 3aJ0KeHHoi B crarnapTHoi cetu Ethernet. EcrectBenno, ona
HacJeyeT i BCe HeJOCTATKY CBOMX MPAMBIX ITPeIIeCTBeHHIKOE, HalIpMMep,
HerapaHTHpPOBaHHOe BpeM# flocTyna K ceTd. OHako OrpoMHas MponyckHas
CrocoGHOCTE MPHBOAMT K TOMY, YMTO Barpy3uTh CeThb JI0 TEX YPOBHEN, KOTAa
9TOT haKTOP CTAHOBUTCA ONpPeNesAOIMM, I0BOJILHO TPYAHO. 3aT0 cOXpaHe-
H}€ TIPEEeMCTBeHHOCTH NO3BOJAET NOBOJBHO [POCTO COEMHAThL CETMEHThI
Ethernet, Fast Ethernet u Gigabit Ethernet B egyunyio ceTsb 1, camoe ritaBHoe,
NepexoAnTh K HOBLIM CKOPOCTAM [OCTENEeHHO, BBOISA rHrabiTHeIe CerMeHThl
TOJIBKO HA CAMBIX HATPAMKEHHBIX yYacTKax ceTu. (K ToMy e naleKko He pezje
TaKaf BbICOKAf MPOMyCKHaA crocobHoCTs neitcTBuTeNbHO Heobxoauma.) Ecnn
3Ke roBOPHUTh 0 KOHKY PUPYIOIIMX MMrabHTHBIX CeTAX, TO MX NpHMeHeHMue MO~
seT noTpeboBaTh MOJHOI 3aMeRbl CeTeRol aNMapaTypel, YTO CPasy e IpH-
BERET K OTPOMHBIM 3aTpaTaM CPEJCTB.

B cern Gigabit Ethernet coxpaxaeTca Bce TOT e X0pOLLIO 3apeKOMEHI0BAB~
it ceba B opeasAyMx Bepeuax metox noctyna CSMA /CD, ucnonp3ayior-
cs Te e (opMaThl NAKEeTOB (KaJpOB) M Te ke pa3Mepsl, TO eCTbh HMKAKOIro
npeobpa3cBaEMA MPOTOKOJOB B MECTAX COeAMHEHNA ¢ cerMeHTamu Ethernet
u Fast Ethernet ne notpebyetca. EXMHCTBEHHO, YTO HYKHO, = TO COTJIaCOBAa-
HMe ckopocTell obmena. Iloaromy rinaBHO# 0bnacteio npumenenua Gigabit
Ethernet craner B mepByIo ovepeb coeIMHEHME koHUEHTpaTopoB Ethernet n
Fast Ethernet mexxny cofoii.

C noABJcHMEM CBepXGhICTPOAEHCTBYIOIMX CepBepoOB 1 PacnpocTPaHeHHEeM
Haubosee copeplIeHHBIX TIEPCOHANBHEIX KOMIBIOTEPOR Kiacca «high-end»
npeumyiiecrsa Gigabit Ethernet 6yayT cTanoBuThC A Bee Gonee apHbIMK. OT-
meTum, 4ro 64-paspagHan cucremuan maructpans PCI, craBan yxe cdak-
THHECKUM CTaAHIAPTOM, BNIOJHE AocTHraeT TpebyeMoii Iaf TAKOMA CETH CKopo-
CTH Nepeiavu JaHHbIX.

PaboTtsl o cetu Gigabit Ethernet segyrca ¢ 1995 roga. B 1998 roxy npunar
craHzapT, nonyuusiunii Ranmenosarue IEEE 802.3z. Paspaborkoii 3auumMa-
©TCH CMelHaNbHO co34auublil anbAHe (Gigabit Ethernet Alliance), B koTopsiit,
B YaCTHOCTH, BXOAMT TAKAA M3BECTHaA (hHpMa, 3aHMMAIOIIaACA CeTEBOl all-
napartypoif, kak 3Com.

Tlepexos Ha TaKy OTPOMHYIO CKOPOCTE Tepefayy He CTOMbL IPOCT, KaK MOo-
#eT nokasateeA. Jus annapatypsl Gigabit Ethernet 6yxyT ucrnone3oBaTsea
MUKPOCXEMbI, BBITIOJIHEHHBIE 10 caMoit coBpeMenHoil 0,35-MHUKPOHHOI TEXHO-
nori. Toabko oHM No3B0AAIT fobuThea Tpebyemoro duieTponeiteTsid. O~
naercs paspadoTka 32-pa3pAgHoro KONTPONJIEPa, UMEeIoLero i GydepHyo na-
MATHL HA KPHCTaJJIe, cofepaalieM 10 MUIJMHOHE NOrMHecKX 3IeMeHTOR.
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Homenknartypa cermenToB cetn Gigabit Ethernet B RacToAuee spema BrIO-
4aeT B cedf caenyiouMe TUIThI:

= 1000BASE-SX — cerMexT Ha MyJIbTHMOJOBOM ONITOBOJIOKOHHOM
KabeJie ¢ AJIMHOI BONMHBI cBeToBOro curHana 850 um (murunoit 1o
300 ™).

m 1000BASE-LX — cermeHT Ha MyJIbTHMOZOBOM (aauH0ii 50 500 M)
u oHoMonoBoM (mauHoi xo 2000 M) onroBosIoKOHHOM Kabede ¢
IJIMHOM BOJIHBLI CBeTOBOro cureaga 1300 am,

B 1000BASE-CX — cerMeuT Ha 3KpaHMpPOBaHHON BUTOI nape
(mamuo# mo 25 m).

8 1000BASE-T — cerMeHT Ha CHeTBEPEHHOI HEAKPaHUPOBAHHON
BUTOM nape (anunHoi no 100 m).

Cneunansio gna cery Gigabit Ethernet npennosxen meTon kogUpoBaEuA ne-
penasaeMoit uHpopmauyu 8B /10B, nocTpoeHHRIN 110 TOMY ke MPUHLMITY, 9TO
ukon 4B /5B cetn FDDI Bocsmu Outam MHbOPMALI MK, KOTOPYIO HY HHO Nepe-
IaTh, CTABUTCA B cooTBeTcTBUE 10 61T, MepenapaeMuIX 110 ceTy. 3TOT KOJ HO-
3BOJIAET COXPAaHATH CAMOCHHXDOHM3ALMIO, IeTKO obHAPYKUBATL HECYIIYIO
{dbakT mepena«n), Ho He TPeOYET YABOSHUA MOJIOCH TPOMYCKAHNA, KAK B CJIY~
qae Kopa Maunuecrep-IIL

Jas yeenuuenus 512-Gurnoro urrepeana ceru Ethernet, coorBeTeTBYIO1IE-
ro MMHMMAaJbHOM JaMHe MMakeTa, (51,2 mxc B cetn Ethernet 31 5,12 MKe B ceTn
Fast Ethernet), pagpaboranus! crielaibHble MeToibl B yacTHOCTH, MUHMMAJIB-
HafA AJMHA NakeTa yeeaudeHa go 312 6aiit (4096 6ur). B nporusHOM cayyae
BpeMeHHoiT maTepBax 0,512 mMke Ype3aMepHO OrpaHMYMBAJ ObI peeNnbHYIo
nauay cetr Gigabit Ethernet. Bee nakeTs! ¢ nauHoit mensire 512 Baitr pac-
umpawTe 10 512 Gasit. 3To TpebyeT JoNOIHUTENLHO 06paGoTKY MAKeTOB,

IIpennonaraeTca noamepsKuBaTh Nepenavy B cetu Gigabit Ethernet xak B
NONYAYTIIEKCHOM pexuMe (c coxpaHeHueM meTosa noctyna CSMA /CD), Tak
u B Donee HBICTPOM TIONHOAYIAEKCHOM peXuMe (Kak ¥ B NpeAllecTRYIOMei
cern Fast Ethernet).

Ipes e Beero Gigabit Ethernet, Bunumo, Haliger npuMesEeHMe B CETAX, 06be-
JUHALIMX KOMTNbOTeph! Goabiumux upM, MpeanpuaTii, KOTOPbIe pacnoia-
raloTcA B HECKOMBKUX 31aHMAX. OHa NOBBOJIMT € IOMOLBI0 COOTBETCTRYIOLNX
KOMMYTATOPOB, NMpeofpa3youiHx CKOPOCTH Nepeaadn, o6ecneduTs KaHamibl
CBSI3U € BBICOKOM [POIyCKHOI CIIOCOOHOCTBIO MEKY OTAEJIBHBIMK YaCTAMN
cnoxHOoIt cetH (puce. 5.21) wan IMHMN CBAZM KOMMYTaTOPOB CO CBEPXOLICTPO-
AeficTRYIoIMMH cepBepaMu (puc. 5.22).
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Cepeepu Cepsepnt
KommyTaroput

100 M6ur/c /1000 Msm\ 100 Mﬁﬂ’ﬂ’cl

opoooogo

10 M6rrr/c 10 MéGarr/c 10 M6urr/c 10 Mbsrr/c

Puc. 5.21. Mcnons3oeauwe cetn Gigabit Ethernet ana coenuHeHua rpynn
KOMMNbIOTEPOB

BrictponeficTeyviouse
CEpBEPRI

1000 Mout/c
pooQoogo

100 Mout/c 100 Mout/c
opopoogo |n§l:!1anznl |n§alua§a] opogpoogo
10 Méur/ec 10 Mai/c 10 Méirric 10 Mour/c

Puc. 5.22. cnonb3oeanve cetu Gigabit Ethernet ana noaknioveHun
BeicTpOAGUCTBYIOUWMX CEpBepos

Bepoarno, B pane caygaes Gigabit Ethernet 6y et oiTecHATL ONTOBOIOKOR-
Hyio cets FDDI, KoTopan B HacToAlllee BPeMA BCE Yallle MCMIOALBYETCA AJA
00'bEIMHEHWA B €MHYIO C€Th HECKOMbKUX JIOKaJbHbIX CETEN, B TOM UuCHe, U
cerefi Ethernet. IIpasga, FDDI moKeT ¢cBASLIBATE a60HEHTOB, HAXOLALIMXCH
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Ha ropasno Gonbliuem pacCTOAHMM APYT OT APYTa, HO [0 CKOPOCTH Mepenayn
wapopmaumy Gigabit Ethernet cymecrsenno npesocxogut FDDL

Hac peT NpUHUMNNAALHO BasKHbIM NPOPRIE B 061aCTEL CKOpOCTeH nepefasu,
ele HeJIaBHO Ka3aBIUMXCA (baHTacTHYIECKMMY 1 Aazke, bosiee Toro, HUKOMY He
HYXHBIMY, A TaM, BOSMOIKHO, MOABUTCA M CeTh c0 cKopocThio 10 000 Mbur/c,
Be[b Takue pa3paboTky yiKe BenyTCA.

B saki04erue pazfena HecKOJIBKO ¢0B 006 albTepHaTHBHOM pellleRHi CBEpX-~
buicTponeiicTeyouleli cern. Peur upnet o cetu ¢ rexuonorneii ATM (Asyn-
chronous Transfer Mode). laHHaA TeXHOJOIMA MCMNOJIL3YETCH KAK B JIOKAJIb-
HBIX, TaK ¥ B rnofanbHblx ceTsAx. OCHOBHAA ee uaes — nepefaya U possix,
TOJOCOBRIX M Mynh’rmexuﬁﬂmx AAHHBIX 1O OTHMM H TEM Ke KaHanaM. CTPDTO
rOBOPA, YKECTKOr0 cTaHAapTa Ha annapatypy ATM ne npennonaraer.

TlepBonayasbHo Obia BeIOpana ckopocTs nepegayu 155 Mout/c (nis HacToIb-
HEIX cucTeM — 25 Mbut/c), 3aTem — 662 MOuT /c, a ceiiwac BenyTes paborei no
nopbILEeHMI0 ckopocTy 1o 2488 Mbur /c. Kak Buamm, mo ckopoet ATM yc-
newrHo kKOHKypupyeT ¢ Gigabit Ethernet. Keraty, noaeunacs ATM paHbiue,
qem Gigabit Ethernet.

B ravecTee cpefipl iepenauy MHGOpMaUMM B JOKANBHON CETH TEXHONOMUA
ATM npeanonaraer MCHOMb30BaHME ONTOBOJNOKOHHOro Kabesn u HesKpaHu-
POBaHHYIO BUTYIO Mapy. Mcnoabayemsie koae — 4B /5B u 8B/10B.

NMpuruunuansaoe oranune ATM 0T BceX 0CTaNBHBIX CETEI COCTOUT B OTKa3e
OT TIPMBBLIYHEIX NTAKETOB C TIOJAMM ajipecalluy, YIpaBleHUA ¥ JaHHLIX. Bea
uHpopMaUKA MepefaeTcs YIaKoBaHHOM B MUKponiakeTs (a4eitky, cells) guu-
Hoit Bcero nuiub B 53 6ura. Karkaan sueiika umeer ngentudmuKaTop THNA AaH-
HBIX (MBOMYHBIE AaHHbIE, 3BYK Mau uaobparenue). VigenTudukaTop nosso-
JIAeT MHTEeNNEeKTYyalbHBEIM PacnpenelMTelbHbIM YCTPOMCTEBAM COPTUPOBATH
AYEHKK M CNIeIUTE 33 TeM, YToBsl AYEeKY [lepeiaBaluck B HYKHOIL 1ocaeao-
BaTeNnbHOCTH. MHHHMaJIbHHﬁ pRSMEP A4YCeK MO3BOJAET OCYLUECTBIATE Kop-
pexuyo olKbOK ¥ MapIIPYTHSALMIO HA annapaTHOM ypoBHe. OH ke obecre-
HuBaeT pBBHOMepHOCT}z BCeX CYH],ECTB_YIOLHKX B CEeTH HHC‘)O})M&L{KOHHHJC
MOTOKOB.

T'naBHBIN HegocTaTOK ceTel ¢ Texnonorueit ATM cocTouT B MX IONHONI HECDB-
MECTHMOCTH HY ¢ OJIHOJ M3 CYLUECTBYIOIMX ceTeil. [InagHblit nepexon Ha ATM
B IIPMHUKIE HEBO3MOMEH, HYXHO MEHATh Cpa3y BCe oﬁopy,noaatme, a cTo-
MMOCTD €ro MoKa 9T0 04eHk Bhicoka. [IpaBaa, paboTe! o obecneyeHmio coBme-
CTHMOCTH BeJYTCH, CHUKAETCHA M CTOMMOCTE 0DOPYNOBAHMA, TAK 4TO TEepc-
nextussl y ATM vennoxue. Tem Gonee uTo 3ajgay no nepefave uaobpaxkenui
N0 KOMIBKTEPHBIM CETAM CTAHOBUTCA Bee Boabire 1 Gonblie.
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B HexoTOpbIX MySAMKALUMAX B MepHoANYEcKoli nevaTy 1 B ceTu Internet nop
3alMToi MAHGOPMaLMH MOHUMAETCA TOABKO YacTh M3 RO3MOMCHBIX M Heobxo-
IMMBIX MEPOTIPMATHII B DTOM HalpaBJeHUH, CBA3aHELIX ¢ npoduaem paboTs!
KOHKPeTHOTO KonmeKTinBa ucnonaureneii. IIpasuabHee moHMMaTs nog 3THM
TEPMHHOM KOMNASKC MEPONPUATMUL, TPOBOJMMEIX C LEJLK NpefoTBpalie-
HMA YTEUKM, XHUIIEHNA, YTPaThl, HECAHKUMOHKUPOBAaHHOTO YHUUYTOMEHMA, HC-
Ka)keHus, Mogudukauuy (NoJAe k1), HeCaHKUMOHMPOBAHHOTO KONTMPOBAHKA,
6rokuposauna undopmauyy u T.0. [lockoabky, HaNpUMep, yTpaTa MHpOpMa-
LIMH MOMKET MPOMCXOIUTD 10 YHCTO «TeXHMYECKHM », 00'beKTUBHBIM 1 HE Y MBILI-
JIEHHBIM NPHYMHAM, IIOf 3TO ONpeeNeHNe MONaaaloT TAKME U MePOTIPHATHA,
CBA3aHHBIE C MOBbILLEHMEM HageKHOCTH CepBepa M3-3a 0TKa30B uau cboeB B
paboTe BHHYECTEpPOB, HENOCTATKOB B MCIIOJNB3YEMOM NporpamMmHom obecne-
YeHUK U T.J.

Boobine, nepexon ot paGoThl Ha NepCcoOHANbHBIX KOMIIbIOTEpaX K pabore B ceTi
YCAOKHACT 3aLMTY MHGOPMALMH O CALIYIOLIMM IIPHYKMHAM.

1. Bonkiuoe wiesio NNonb30BaTeNe B CETH M X NIepeMeHH bl cocTas.
3au_urra Ha YpOBHE MMEHM U NapoJid IONbI0BATENA HEMOCTATOYWHA
ANA MpenoTBpalleHa BXoJa B CeTh HOCTOPOHHHX JIMLL.

2. Boasiuas MPOTAMEHHOCTD CeTH M HAJMWYMEe MHOIM'MX NOTeHIHalb-
HBIX KAHAJIOB ﬂpOHM'KHOBeHHH B CETh.

3. Yie ynoMAHyThle HEAOCTATKKM B ANNAPATHOM Ji [IPOrPaMMHOM
OBGCHE‘IEHMH, KOTOpLIE 3a44CTY0 oﬁnapymnaam‘rcs He Ha nIpen-
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MPOJAYKHOM DTare TaK Ha3bIBaeMoro 6eTa-TecTHPOBaHUA, a B [TPO-
uecce sxcrayaraiyu. HeuieanbHel BCTPOEHHBIE CPENCTRA 3L}~
ThI MH(POPMALIMH aKe B TAKUX M3BECTHRIX U MOLTHbIX ceTeBRIX OC,
kak Windows NT uau NetWare.

Puc. 6.1 uamocTpupyeT ocTpoTy MpobuemMsl, CBA3aHHOMN CO BTOPOI M3 yIIoMA-
HYTEIX IPUYMHE, A4 OJHOTO M3 CETMEHTOB JIOKaJIBHOM CeTH Ha KOaKCHalbHOM
xabexe.

r3DHB KOHTpOAWpYEeMOoro oocTyna

|

| |
I Ceresolt daiin-cepsep |
| MPUHTEP ; . KpaHunuue I
| a Buewree 34 | nocuteneit - I
: i m][l =] HMHhOpMaUMu | |
=0 :

MepugepuiiHoe ; B ;
060pyYaoBaHUE
- 3ABKTPOMATHUTHOE Pagouas
HIMYHeHME cTaHuua

_— ‘\e * 3NEKRTDOMAr HATHOE
E020efiCTeME

5‘#‘
|

Purc. 6.1. MecTa v xaHanb B03MOXHOMD HECAHKUMOHWUPORIHHOTO AOCTYNa
K MHPOPMALMA B KOMMNLIOTEPHOW CETK

HMmeerca MHOTO (hM3IMIECKMX MECT M KaHAJIOB HECAHKLMOHMPOBAHHOT0 IOCTY -
ma x uAadopmauun B cetu. Jliobble JOMONHKTENBHBIE COEMUHEHUSA C APYTHUMMU
cerMeHTaMM MJHM NoJKJIYeHue K ceTu Internet noposxnaior HoBbIe npobie-
MEI, B TOM YMCJIE YBEeNMIHMBAKT BOZMOXKHEOCTE NOPAYKEHUA CeTH KOMIIBIOTED-
HbIMH BUpycamu. Kaxcnoe yeTpoACTBO B CeTH ABJNHETCH NOTEHUMANBHBIM
MCTOYHMKOM SIEKTDOMATHUTHOTO U3NYHEHUA U3-32 HEMAEANLHOCTH IKPAHN~
poBaHMA COOTBETCTBYIOIMX MoJeli, ocobenno Ha BeIcokuX yacToTax. Cucre-
Ma 3a3eMJCHMA He ABJACTCA HAealdbHOM 1 BMecTe ¢ KabebHOM cucTeMost Mo-
MET CAYIKUTh KAHAJOM JoCTyNa K MHPOPMALMKY B CETH, B TOM 4YKCJIe HA
y4acTKaX, HaXOOALIMXCA BHE 30HBI KOHTPOJIMPYEMOro IOCTYTIA, ¥ I0TOMY 0Co-
OEeHHO YA3SBUMBIX.

Kpome 37eKTPOMArHHTHOTO M3JaYUYeHMA, IOTEHUHAILHYIO YTPO3Y NpecTas-
naet GeCKOHTAKTHOE BIEKTPOMATHUTHOR BOBJEHCTEIE Ha KabeapHylo cHcTe-
my. KonewHo, B ciyyae Mcnonb30BaHMA NPOBOIHLIX COEJIMHEHMI THTIA KOAK-
cHaJbHLIX Kabenei nim BUTHIX Nap, Ha3bIBAEMbIX HACTO MEIHEIMU KabeaMy,
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BOBMOXXHO M HENOCpeZcTBeHHoe (hnandeckoe NoaKIoYeHme Kk kabesbHoi cu-
creme. Ecaim naponu Ana BXoNa B CETh CTaJM M3BeCTHR! MJIM NonobpaHsl, TO
OJA TAaKHX «[10JIb30BATEeJNeli» CTAHOBUTCHA BO3MOYKHBIM HEHOCPEHCTBQHHHﬁ
BXO07 B ceTb ¢ dhaity-cepeepa uau ¢ oxHoM U3 pabounx cranuuii. Hakorey, Bo3-
MOJKHa yTedKa MHGOPMalLyK U3 XPaHUIMINA HocHTe el MHOPMaLMK, HaX0-
OALMXCA BHE CETH.

Bawmra uaGOpMaLuM B cety Ha puc. 6.1 Moxcer GbITh yaydIIesa 3a CYeT uc-
NoNb30BAHMA CeUMANBHBEIX MeHEePaTOPOR IIYMa, MACKMDYIOLIIMX noGoYHBIE
9JIeKTPOMaTHKTHBIE U3AYUeHMA U HaBoAKky. KapaunanbHeIM pellleHuem ABJA-
eTCH NepeXol K COeJHHeHMAM HA OCHOBE OIITOBOJIOKOHHOIO Kaﬁenﬂ, QBOBG}I'
HBIM OT BAMAHMSA 3JIEKTPOMATHUTHBIX TIOAEH M NMO3BOJAILMM 0GHADYXUTh
an.K’I' HeCAaHKUMOHHPOBaHHOIO NOAKJIIOYEeHHA, B neyoM cpencrsa obecneuennsn
31Tl MHOPMALMM B YaCTH IIPEIOTBPallleRyA peiHaMEPeHHbIX AejicTBM
[IPMAATO JEJUTh Ha ClledYHLHe TPH FPpYNNLL.

1. Texmugeckue cpefacTBa (MeXaRUYECKHe, 3JAEKTPOMEXaHUYEC-
KM€, DIEKTPOHHEIE 1 1P.), KOTOPLIE MPENATCTBYIOT (hu3n4YecKo-
MY MPOHMKHOBEHMUIO. ITO 3aMKH, PELUIETKM HA OKHAX, 3al[MTHAA
curHamaauusa u ap. [IpeumyiiecTea TeXHHYECKMX CPEICTS CBA-
3aHBl ¢ UX HAJEXKHOCTHIO, HE3ABMCHUMOCTRIO 0T CYHBLEKTHBHBIX
dakTOpPOB, BLICOKON yeTORUMBOCTLIO K Momudukaunu. Hexo-
CTAaTKU — HeHOCTaTOYHAA r’MOKOCTE, OTHOCHTENLHO Gonbiine
06BeM ¥ Macca, BLICOKaA CTOMMOCTD.

2. Iporpammuble Cpe/icTBa, BKIIOYASA NPOrpaMMbl 1715 MISHTHDM-
KallMy rojib3oBaTesedf, KOHTPOJA AOCTYNa, UnippoBaHuA MH-
dopmalivn, ynaneEua OCTATOYHOM (paboyelt) ME(OpMaLMu THIIA
BpPeMeHHEIX (haiinos, TECTOBOrO KOHTPOJIA CHCTEMB] 3aLLMTEI M
np. IlpeumyiiecTsa NporpaMMHBIX CPeICTB — YHUBEPCAJILHOCTS,
ruGKOCTDb, HAZIEXKHOCTD, NIPOCTOTa YCTAHOBKHM, CIOCOBHOCTL K
Mogudmkauwuy u passutuio. Hegoctatky — orpaauydenna gyu-
KUMCHANBbHBIX BO3MOXHOCTEN CeTH, CIIONb30BaHKe 9acTy pe-
cypcos calia-cepeepa u pabounx cTaHLWMIA, BhICOKAA YYBCTBU-
TENILHOCTh K CHyHaiHbIM MJIM NPeHaMEePEHHBIM M3MEHEHIAM,
BO3MOXKHA A 3aBUCUMOCTE OT THIIOB KOMITBIOTEPOB (MX anmapar-
HBIX CpPefCcTR).

3. OpraausaiMOHHEIE CPEJICTBA, BKJIOYAA OPraHM3allMOHHO-TeX~
HUYecKue (Takue Kak MoJrOTOBKA TIOMELeHMH ¢ KOMITbIOTEpa-
MM, NPOKAaaKa KabenbHOM cucTeMbl ¢ yueToM TpeboBaHMI or-
PaHMYEHMHA JOCTYIA K Hell M Ap.) M OpTaHM3aIOHHO-TIPA BOBbIE
(HauMoHaNbLHBIE 3aKOHOAATENbCTBA M NpaBMJja paborsl, yera-
HaBIIMBaeMble PYKOBOJICTBOM KOHKPeTHOM (DMpMEI, Tpeanpua-
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THA uau opraausauun). IlpeumyinecTsa opranM3alMOHHEIX
cpelcTB — BOBMOMHOCTD DEIIEHWMA MHOTHX Pa3HOPOIHBIX [TpO-
baiem, IpocToTa peanu3aluy, BO3MOKHOCTE OBHICTPOro pearupo-
BaHMA Ha HeMeNaTe bHbIE JeHCTBUA B CETH, HEOTPAHMYEHHbIE
BO3MOXKHOCTH MoauduKauuy u pazeurua. HepoeraTkn — Bbl-
COKaf 3aBUCHMOCTh 0T CYDBeKTHBHBIX (hbaKTOPOB, B TOM 4ucie
or obiueit opraumsauuu paboTl B JaHHOM KOHKPETHOM NOApas-
JAeIeHuu.

llucpoBanne faHHBIX NpefcTaBaAeT coboll pa3HOBMAHOCTL MPOrPaMMHEBIX
cpeacTB 3alMThI MADOPMaLMK 1 MMeeT ocofoe 3HaYeHre Ha MPaKTHKe Kak
eMHCTBEHHAA HaJeXKHaA 3aluTa MHpOpMauyH, IepefaBaeMoi 110 ITPOT AN EH-
HbIM MOCJIegoBaTeJbHBIM JMHUAM, OT YTe4dKH.

ITonatue «mdpoBaAne» HacTo ynorpebaserca s ¢BA3M ¢ Honee obLIMM M0~
HATHEM xpunmozpaduu. Kpunrorpacdusa Brmouaer mudpoBatue U A0MOJ-
HUTENBLHO PACCMATPUBAET CTI0CODLI pellleHus [pobieM, CBA3AHHbIX C BOZMOMXK-
HOI TOAMEeHOo MG POBLIX NaHHLIX: KAK IPOBEPUTE JOCTOBEPHOCTS b POBBIX
JaHHBIX M KaK 110 aHaJIOTHH ¢ PYKONMCHOM MOAMMCHIO Ha ByMare npocTaBHThb
BHU3Y HA JNeKTPOHHBEIX JOKYMEHTAaX, MMEA B PacnopAxeHuy JUIOb N0Ceno-
BATENBHOCTM HyJed 1 equHnl. 3TH npobaems! 1 cnocobsl X pelienns Oy ayT
paccMOTpeHs! Janee.

a0 MCnosb3yeMelX mporpamMm mpoBaHMA OrpaHHYeHo, MPHYEM HacTh
M3 HUX ABNAIOTCA cTAaHIapTamu ge-darTto niu ge-tope. OpHaKo gaxe eciu
anropyT™ WM poOBaENA He TpeicTaBaAeT coboit cekpeTa, MPOM3BECTH Aelud-
poBauue (Mnu pacmiHdpoBky) 6e3 3HaHMA 3aKPBITOTO KAl0Ya 4pe3BblHaiiHo
CJI0XKHO. 3T CBOMCTBO B COBPEMEHHLIX MporpamMmax indposanua obecne-
4HBAETCA B IPOLIECCe MEHOTOCTYTIeHYATOro nNpeobpasoBa A MCXOTHOM OTKPBITOM
uHGpopMalpu («plain text» B aHMI0A3LIYHO IMTEpaTYPE) ¢ UCTIOIL30BaAHMEM
KyoYa (MM ABYX KMo4ell — 110 OXHOMY A2 npoBauuA u gemmcbpoBanua).
B roHe4HOM CHeTe Ka’XXOblil M3 MCMOAbL3YEeMbIX CJI0MHBIX METONOB (aJropuT-
MoB) rndpoBaHKA IpeacTapaseT coboli KOMOMEALMIO OTHOCHTEIBHO IPOCTHIX
MEeTOJ0B.

6.1. Knaccuueckue anropMrmbl
wnuppoBaHna AaHHbIX

Pazan4aloT caeaywlne KraccuyecKue aaropuTMst IUGPOBAHMA:

® [oAcTaHOBKA (IIPOCTaR — OfJHOAaN(aBYTHAA, MHOTOA N aBUTHaA
oiHONeTIeBas, MHOroajthaBuTHAaA MHOTONIETIEBAA);

= IepecTaHOBKA (IpocTad, YCIAOKHEHHAA),
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® raMMMpoBaHMe (CMeluMBAHKe ¢ KODOTKOM, SJIMHHOM WIH Heorpa-
HUYEHHOI MacKoi].

YeToltunBoCTh KaXK0r0 U3 NepeuyclIeHbIX MeTomoB K neinmdposanmio He3
BHaHUA KJIH0Ma XapakTepH3yeTCA KOJMYECTBEHHO C NOMOLIbIO [IDKa3aTensa Sx'
NpefcTaBAgmero cofoil MMEMMaNLHEI 0bbem 3ammg poBaHHOTO TEKCTA,
KOTOPLIF MOXKeT ObITh AelipoBaH MOCPEeCTBOM CTATUCTHYECKOT0 aHAIN3A.

MoacTanoBKa OpennoJaraeT MCNoNb30BaHME adbTEPHATHBHOrO andasura
(uam HeckoNbKMX anaBKTOB) BMeCTO MCXOIHOTO andasuTa. B caydae npo-
CTO# MOACTAHOBKH [JIA CHMBOJIOB aHIJIHICKOrO aIthaBUTa MOHHO TDEANIOMKHTE,
Hanpumep, caeayowyo sameny (Tadn 6.1).

Torzaa caoBo «cache» B 3a11MppOBAHHOM BUAE NPECTABIAETCH KaK «USuXKko.

CyiiecTByeT, 0OJHAKO, BOSMOXKHOCTL JemmbpoBanuA coobmIeHus ¢ TOMOLIBIO
W3BECTHO CTATHCTHYECKOI HaCTOTh! MOBTOPAEMOCTH CHMBOJIOB B IPOM3BOJIb-
HOM, JIOCTATOYHO AJMHMHHOM TeKcre. Hampusep, cumpon E Berpevaerca vaue
Bcero — B cpendem 123 pasa Ha kaxkasie 1000 cumsonos mim B 12,3% cayuaes,
nanee crenyiot cumeoasi T — 9,6%, A —8,1%,0—-79% N -72%1-72%,S —
6,6%,R—6,0%,H—5,1%, L — 4,0% u t.5. IIpnBenennste uudpbl MOTYT, KOHeY-
HO, HECKOJbKO B&phlipOB&TbCH B 3aBHMCHMOCTH OT MCTOYHMKA HHQ’)DPM&‘L&‘HI‘L
TloaToMy MoKazaTeNb YCTOMUMBOCTH K AelUnbpoBanyio S B JAHROM cayuae
He IIpeBbluaeT ?B...30.

Tabn, 6.1. Mpumep 3ameHbI CUMBONOB NPY NOACTAHOBKE

Wexonuniit andaBuT A|B|C|IDIE|F|GIH|I |J I[K|L|...|X|Y|Z

AnbrepHaTusublii andasur | S|O|U|H|K|T L [ X|N|W|M|Y|..| A[P|J

Ipu muoroandaBHTHOM TOACTAHOBKE MOMHO R0OUTHCA TOTO, 4TO B 3a1Mppo-
BAHHOM TEKCTe BCE CHMMBOJLI BYIyT BCTpeHaThes [IPUMMEPHO C OIMHAKOBOM
YaCTOTOM, YTO CYLLECTBRHIO 3aTPY AHUT Jeluntbposanye Hea 3HaAHMA albTep-
HaTHBHBLIX anaBUTOB 1 NOPAJKA, B KOTOPOM OHM MCIIOAb30BAIHCE ITPY M-
pOBAHMM.

TMepecTanoBKa TOTEHUMAILHO 0becneunBaeT OONBIIYIO [0 CPABHEHMIO € NMOJ-
CTaHOBKOM YCTOIUMBOCTE K AelIMdPOBaHHIO M BBITIONHAETCA C HCTIOAL30Ba-
HHEM I[chposoro KJ04a MK 3KBHBAJIEHTHOTO KJIIQYEBOTI0 CNOBa, KaK 3'TO 110~
Ka3aHo Ha caenyiouieM 1pumepe (cm. Tabn. 6.2.).

Inchporolt KA10OY COCTONT U3 HEMOBTOPAIINXCA IH(P, & COOTBETCTBYILLEE
€My KJIOYEeR0oe CJIOBO ~ M3 HElNOBTORAIIMXCA CHMMBOJNOB. MexonHblil Texer
(plain text) sanMcbIBAETCA NOM KIKOYOM TOCTPOYHO. SawndpoBaHHOe coob-
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wenue (cipher text) seimceIBaeTcA 10 cTOJNOLAM B TOM NOPAZKE, Kak 3TO IIpef-
MMCLIBAIOT MIPHI KII0Ya (MM B TOM MOpAAKe, B KOTOPOM PacoJiOeHbl OT-
IeNbHblE CUMBOJIBI KNIOYEBOTo cloBa B aiadasuTe).

Jlna paccmaTpuBaemoro npumepa 3awmdpoBanHoe coobiienme:
TRANSPOSITION IS THE ENCIPHER METHOD

6ymer BuIMIAAETD CHeayioluM 00pasom:
ATHHORTTPHPoExaSNaRaTIoITOINMaNOEEDSSCE.

Tabn. 6.2. NpuMep UCNONb30BaHMA NPOCTON NEPEcTaHoBKM (o — cnyxebHbIf cumBon,
8 A@HHOM Cny4ae o3Haqaer npoben)

Kar4geBoe cnoBo S|E|C|UR|I|T|Y
IIncposoi ko 2 (1 |7]|4]|3|6(8
Mexonnwiit Texet (plaintext), | TR |A|N|S|P(O|S
3amMcaHHbIN DOCTPOYHO
I1|T|I |ON|la|lI|S
a|T|H|E|a|E|N|C
I |P|/H E|R|a|ME
T H|O|D|a|a|a|a

IFammupoBaEMe (CMelIMBaHHE ¢ MAaCKOM) OCHOBAHO Ha MODMTHOM CJIOXKEHMM
10 MOZY M0 2 (JMJIM, 9TO TO K€ camMoe — B cooTBeTcTBMU ¢ normkoit MCKJIH0-
YAIOIIEE MJIN) ucxoasoro coobineHuA ¢ 3apaHee BbIGpaHHOMN JBOMYHOIM
NOCNe0BATENLHOCTEIO (Macko).

KoMnakTHBM NpeacTaBIeHHMeM MACKH MOTYT CJN HUTL YUCHa B HeCATHIHONR
CHCTeMe CYMCIeHH A MMM HEKOTOPBIN TEKCT (B 3TOM CIyHae paccMaTPHUBAETCA
BHYTpeHHME KOAbl CUMBOJIOB — JIA aHIIMICKOTO TEKeTa Tabauna ASCII). Ha
puc. 6.2 MOKa3aHO, KaK MCXOMHBI CUMBOJT «A» IIPH Cl0MEHUH ¢ Mackoi 0110
1001, mepexoauT B cUMBOJ «(» B 3a1uupoOBAHHOM COODLIEHHM.

“A" - 41, = 0100 0001,

®
macka—»69, = 0110 1001,

“(" = 28,,=0010 1000,

Puc. 6.2. NpumMep 1Mcnonb3oBaHMA raMMUpoBaHUs
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Onepauus cymmuposanus no Mogyo 2 (MCKIIOYAKIIEE UJIH) agnaer-
¢A 06paTUMOIL, TaK YTO IIPH CIOKEHUH C TON XKe MacKo# (Kio9om) sawmdpo-
BaHHOTO cOOBIEHNA Mbl CHOBA NOJIY MM MCXOIHBIHA TEKCT (TpoM30iiaeT netmd-
poBaHue).

B kavyecTBe MacKy (K04Ya) MOTYT MCTIONB30BATLCA KOHCTAHTHI TUIIA T MJIK e, U
Toraa Macka Dyger uMeTh KOHeuHYIO AauHY. HauGonbwylo yeToiunuBoCTh K
netpoBaRMIo MOXKeT 0GeCneunTs UCTIOABI0BaHNE MACKH ¢ DeCKOHEe HOM K-
HOM, KoTopas o6pa3oBaHa reRepPaTOPOM CAyYaliHeIX (TOUYHee, TICeBRoCTyYali-
HBIX) nocaenosaTebHocTel. Takolt renepaTop J€rKO peajaus3yeTca anmnaparT-
HBIMM MJIM [TPOTPaMMHBIMM CPE/ICTBAMM, HAIPMMeEp, ¢ TIOMOLIBIO CABMIOBOTO
perucTpa ¢ 00paTHBEIMM CBA3AMM, KOTOPBIA MCIIONL3YETCA NMPH BBIYMCIEHUH
[IOMEeX0YCTOMYMBOrO LMKIMIecKoro Kofa. TouHoe BocnpouaBeieHHe CeBA0CTY -
4aifHOit MoCNe0BATEIbHOCTH B reHepaTope Ha NPHeMHOM KOHLEe JMHMY obec-
MeyrBaeTcA Npy YCTAHOBKE TAKOro e MCXOLHOrD COCTOAHMS (ComepiKu-
MOTO CIBMFOBOTO PErMCTPa) M TOM 3Ke CTPYKTYPhl 00paTHBIX CBA3EH, HTO U B
reHepaTope Ha nepenaloLieM KoHIe.

IlepeuncieHHbie KNacCcHYIECKHe METOIb! M POBaHKA (MOJCTAHOBKA, Mepe-
CTAHOBKA ¥ TAMMMPOBaHue) ABNAIOTCA JMHEHHEIMY B TOM CMBICJI, FITO IJIMHA
3amud poBaHHOro cooblLeHuA paBHa JIMHe MCXOAHOro TekeTa. BO3MOMKHO He-
nuHenHoe npeobpazoBaHue THIA MOACTAHOBKY BMECTO UCXOAHBEIX CHMEBOJIOR
{nau venwx cnoB, hpas, NpPenNoXenmii) 3apaHee BuibpanHbix KoMOuHALMI
CMMBOJIOB JIPYTOI JJIMHBI,

CraHgapTHble METOAB! IN(MPOBaHNA (HALMOHANbHbBIE MITH MEXKAYHAPOAHEIE)
JI7IA TIOBBILIEHUs CTEeNeHU YCTOMYMBOCTH K AelIMpOBaHMIO PeausyioT He-
CKOJILKO 3TanoB (11aroB) MM POBaHNA, HA KaXKI0M M3 KOTOPbIX MCHOJb3YIOT-
CHA pa3NMYHbIE KIAaCCHYeCKHME METOIbI IJ.IHCprBa.HHH B COOTBETCTBMHU C BhiH-
PaHHBIM KIIOYOM (MaM kao4vaMy). CymecTBRYIOT ABe NPUHUMIINATLHO
paa.nw-nﬂﬂe rpynns! CTaHOAPTHBIX METOIIOB mmbpoaaﬁns:

* nunuhpoBaHKe C MCTIONB30BaHMEM DIHMX M TeX e Kioyedt (1umd-
poB) npy Mg poBaHUK 1 el poBanmuy (CMMMETPHUHHOe -
poBaHue MJIM CHCTEMBI ¢ OTKPBITRIMM KiaouaMu — private-key
systems);

s M POBaHKE ¢ HCIIONL30BAHMEeM OTKPBITBEIX KJIK0YeH A4 -
POBAaHMA M 3aKPBITRIX — AJAA gewmdpoBaHnA (HeCHMMeTpHY-
Hoe Wwuposanue).

CTporoe MaTeMaTIYeCKOE OMMCaHNE alTOPUTMOB, MCIONL3YEMEIX B CTAHIAP-
THBIX MeTofax undpoBaHma, CAMIIKOM cioxuo. JIA noib30BaTesnelt BaskHb!
B [IEPBYIO 0YEPeIb NOTPedUTENbCKIE CBOMCTBA PA3IMUYHBIX METOLOB (CTeleHb
YCTOMYMBOCTH K AEILMDPOBAHNIO, CKOPOCTL WM POBAHMA U AeluudpoBaHms,
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TIOPALOK M yJJ,OGCTBO pacnpocTpaHeHuA Kﬂiﬂ‘-{&ﬁ], KOTOpPEIE M pacCMaTpuBa-
HOTCA HMKE.

6.2. CraHpapTHbie MeToAbl WKthpoBaHUA

Cranpapr mmdposanus gawneix CIITA DES (Data Encryption Standard —
cTaHfapT Wi poBaHUA JAHHBIX) OTHOCHTCA K FPYTINe METO 0B CHMMETPHY-
Horo M poBanua u neiiersyet 6onee 20 aet (npunar B 1976 r.). Menonnaye-
Mble OTIepalilMy — NepecTaHOBKa, raMMMpOBaHHe | HeJMHEeHaA MMOACTAHOBKA.
Yucno waros — 16. Imuea Kmova cocraeaner 56 6ur, ua koropoix 8 6UT — ato
MpPOBEpPOYHble PA3PALLI YeTHOCTH /HEHETHOCTH.

Honaroe BpeMs cTeNeHp YCTOHYHMBOCTH K AemmdipOBAHMIO 3TOT0 METOIA CUM-
Tajack AOCTATOHHON, 0xHaKo B 1998 r. moABHAOCH COOBIIEHME O CO3MANMY CTIe-
LManu3upoBaHHoro komnsiorepa (DES cracker), no3posnsioniero BCKpLITH 3a-
mcpoBaHHbl TEKCT MaKcuMyM 3a 9 aneidr (em. http://www.eff.org/
descracker). BnpouewM, Takoro poga cooOImIEHMA MOAHO QTHECTH M K OJHOMY
13 NPOABJIEHMI KOHKYPEHTHOI GoppobI.

Oteuecteennbnit FTOCT28147-89 — sro ananor DES, wo ¢ qanHoit kaoda 256
6MT, TaK 4TO €ro CTeNeHb YCTONMNBOCTH K AeldpoBaHUI0 M3HAYANBHO CYy-
L1eCTBEHHO Bbille. BaskHO TAKJKe M TO, TO B AHHOM CJyHae NpefycmMaTpuea-
eTcd llelad CHCTEMA 3aIMThI, KOTOPaA NPeoaoieBaeT « POJ0BOH» HeJIOCTATOK
CHMMETPHYHBIX METOIOB WM POBaAHIA — BOZMOXKHOCTE MOAMEHb] COOOLLISHHI.
Takue ycOBepILEeHCTBOBAHN A, KAK HMHTOBCTABKM, XAL~(DYHKLIMK U DJIeKTPOH-
fibie WHd)POBbIE MOLMIMCH MO3BOMAIOT «aBTOPH30BATEL» MlepelaBaeMbie cooli-
wienuA. JocTOMHCTEOM CHMMETPHYHBIX METOZ0B () POBAHMA ABJIACSTCH BbI-
COKas CKOpocTh nthpoBanna u gewmdpoBaHmui, HEJOCTATKOM — MaJas
CTelleHb 3AILMTHI B CNyvae, ecau KII0Y ¢Tall JOCTYNeH TPpeTbeMy JULY.

JOoCTaTOYHO NONYNAPHLI, 0coGeHHO NPH UCIIONb30BAHHH 3TEKTPOHHOM NOYThI
B ceTH Internet, HecHMMETpHYHbIE METOIBI INM(POBAHUA WM CHCTEMBI ¢ 0T~
KPBIThIMU KIodaMit — public-key systems. Tunuunslit npegcrasuTeNb aTOM
rpynne! MeTonos — PGP (Pretty Good Privacy — gocTaTouyHo XOpouias cex-
PeTHOCTB).

Kasxabiit nons3osaTenb B 9TOM Cy4ae MMeeT Napy Kiawoueit. OTKpbITbIE KO-
41 IpeIHa3HaYensl Ans undhpoBaHia i CBODOJIHO PAcCHINAKTCH 110 CBTH, HO
He TIO3RONAIT npoussecTn gewnudposanne. JIIna 9Toro Hy#Hb! CEKPETHbIE
(3aKpbLITHIE) KIIOYH.

IMMpusunun uidpoBalua B JaHHOM CAYYAe OCHOBBIBAETCA Ha MCII0/b30BaHMHU
TaK HAZhIBABMBIX 0ZHOCTOPOHHHUX QyHKIMi. [paman dyuruns x — {(x) ner-
KO BBRIYMCJAETCA HA OCHOBAHMM OTKPBLITOrO ajropurma (kmwoua). Obpartioe
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npeobpasosanue f(x)— x Ge3 3HaHUA 3aKPLITOrO KIIH04a 3aTPY LHEHO ¥ LMK~
HO 3aHUMATh AocTaTouHo DoNblllce BPeMA, KOTOpoe U CIIpefesseT CTeIeHb
«TPYAHOBBIYMCIHMMOCTH» ONHOCTOPOHHEN (hyHKUMM.

MI{EIO CHCTEMBI C OTKPBITEIMM KJIIOYaMI MOXHO NNOACHUTE CIENY IO MM oﬁpa-
goM (Taba. 6.3). Ina wud poraua coobleH i MOXKHO MCII0IbL30BATE 00BIMHY 10
'I‘eJIeQ‘JOHHyIO KHUTY, B KOTOpOﬁ umMeHa aboHEHTOB PacioNo¥KeHbl B aJ'IE})aBH'I'-
HOM NOpAZKe 1 IpeIIecTBYIOT TesehoHHBIM HoMepaM. Beperea nmsa aGoHeH-
Ta, HAaYMHAKWLeecs Ha JaHHY0 OyKBY MCXoaHOra cioBa, 1 HOMep Tededona
MCIONBL3YeTCA B KavecTse WH{)pPoBaHHOTO COOBIIeHNA.

Tabn. 6.3. NpuMep WHUPPOBIHNA B CUCTEME € OTKPbITLIMM KNKHAMK

WUcxopHoe cnoso BeiGpaHHoe umsa aboHenTa 3awwndposaHHoe coobiieHne
(venedoHHble HOMepa)

S Scott 3541920
A Adleman 4002132
U Ullman 7384502
N Nivat 5768115
A Aho 7721443

IloHATHO, 4TO ¥ NOJIL30BATEA HMEETCA BOBMOMKHOCTL BLIGOPA COOTBETCTBMA
MEKAY CMMBOJIOM B JMICXOJHOM TEKCTE U MMeHeM aboHeHTa, T.e. 3TO MHOT0a1-
caBMUTHAA CHCTEMA, YTO NMOBLILIAET €€ CTEeleHb YCTOHUNBOCTH K el popa-
Huio. JleraJbHEIN MMONB30BATE/b MMEeT «00paTHbIi» Te et oHHBIN CTIpaBoY-
HUK, B KOTOPOM B nepsoM cTojble pacrionaraioTes TenedoHHbe HOMEpa Mo
BO3PACTAHMIO, M JIETKO MPON3BOIUT Jelndporanse. Ec.n ke Takoro «oGpar-
HOrO» CIIPaBOYHMKA HET, TO MOJNL30BATENIO NPEACTOUT YTOMMTENLHOE i MHO-
roKpaTHOe NMPoCMaTpMBaHKue NOCTYIHOIO NPAMOT0 CIPABOYHMKA B MOMCKAX
HY’KHBIX TeJedOHHbIX HOMePOB. ITO M €CTh MPaKTHUECKaA Peaai3alua TPy -
HoBEIMHMCHNMOI hyHKLm. Cam o cebe MeTon wnhpoBaHUA HA OCHOBE TeNe-
(hOHHBIX CMIPABOYHMKOB BPA JIM NEePCeKTHBEH X0TH 611 M3-3a TOrO, 4TO HUK-
TO HE MeLldeT NOTeHUHANbHOMY B3JOMIIMKY COCTABUTE «00paTHLIN»
TenedoHHLN crpaBoyniK. OJHAKO B MCNOJMb3YeMBIX Ha MPAKTHKE METOHAX
Wy poBaHHA JaHHOH IPYIIbI B CMBICJIe HAJEKHOCTH 3aLIMTH Bee obeTont
0JaTOII0JY YHO.

B ornuume oT CHMMETPHYHBIX MeTOI0B u_mcbponamm, npoﬁ.uema PaccblIKH
KJIIo4ei B HECHMMEeTpPHHILIX METOAAX pellaeTca Mponle — napel RKIIOMer (DT-
KPbITHIH It 32KPBITHIT) FEHEPUPYIOTCA «HA MECTE» ¢ MIOMOLLBK CNeLHANBHEIX
IporpamMmmM. ,!I.TIFI PacChlIIKKM OTKPBITBIX KJI0Yeit HCTIONB3VIOTCA CIielHaJILHEIS
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Texuosornu Tuiia LDAP (Lightweight Directory Access Protocol — npoTo-
£0J1 06IerYeHHOr0 IOCTYIIA K CIIPABOYHMKY ). PacchlNaeMble KIIOYM MOTYT ObITh
NpeaBapUTeNbHO 3alIM@PPOBaKbI C TOMOLLBIO OHOIO U3 CUMMeTPUYHLIX Me-
TOAOB LN POBaHNA.

6.3. MNporpamMHbie cpefcTBa 3aUUThI
MHchopMaum

BeTpoennste cpefcTea 3awnThl nEdopmanun B ceteBbix OC mocTynHeL, HO
He BCEr[a, KaK Y3e 0TMevaJOCh, MOy T IOJNHOCTBIO PEIIMTE BOSHHMKAIOLIME Ha
npakTuxe mpobnemsl. Hanpumep, ceressie OC NetWare 3.x, 4.X noasonsior
OCYLUECTBUTL HaZeHHY IO «LISJIOHMPOBAHHYO» 3aLUMTY OaHHBIX OT aMnapaT-
HbIX cBoes 1 noBpesxaenyit. Cucrema SFT (Systemn Fault Tolerance — cucre-
Ma YCTOHYMBOCTHM K oTKa3aM) chupmsl Novell npenycMaTpusaeT TpH OCHOB-
HBIX Y POBHSA.

e SFT Level . lIepssiit ypoBeHs NpenycMaTPHBAET, B Y4aCTHOCTH,
co3nanue gononHurensHulx komit FAT u Directory Entries
Tables, HeMeLJIeHHYI0 BeprhHKaLMIO KA 10T0 BHOBb 3aNycaH-
HOro Ha ¢anoBeli cepeep GlloKa MaHHBIX, a TAKIKE Pe3epBHUpo-
BaHME Ha KaXKIOM MeCcTKOM AMCKe okono 2% oT oGbeMa AucKa.
IIpu obHapy»xenny cboA SaHHbIE NepeHanpaBiAOTCA B 3ape-
3epBMpOBaHHYI0 00nacTh Ayucka, a cboliablit 60K MoMeyaeTca
KaK «ILJ0X0J» M B la/IbHefllIeM He HCTIoNL3YeTCH.

e SFT Level Il cozepxuT HOMONHUTEIBHO BOSMOKHOCTH CO3a-
HUA «3epKAJIbHEIX» IHCKOB, a TAK¥Xe I[YﬁJTHPGBaHHH AMCKOBLIX
KOHTPOJLJICPOB, MCTOYHMKOB IMMTAHMA M MHTepdhelicHpIX Kabe-
neft.

e SFT Level IIl nosBonseT MCNOAB30BATH B JIOKaNbHOM ceT 1y6-
NMpOBaHHBIE CEPBEPHL, OJIMH M3 KOTOPBIX ABJIASTCA «TIABHBIM»,
a BTOPOJi, comeprKalliiMii Konuio Beeit MHpopMalLii, BCTYIIAET B
paboTy B ciay4ae BbIX0Ja «rJaBHOTO» CEPBEpa M3 CTPOA.

CucreMa KOHTPOJA M OrpaHMYerus npas foctyna B ceTax NetWare (3ammra
OT HeCAHKLMOEMPOBAHHOTO HOCTYa) TaKH#E COAEPHUT HECKOJILKO Y POBHE.

e YpoBeHb Ha4aJbHOTO JOCTYINA (BKIIOYAET MMA U Ma poJib 1071630~
BaTeJsd, CHMCTeMY YUYeTHLIX orpaHHYeHMII THUIla ABHOrO paspe-
LIeHMA MM 3anpeltedns paboTel, KonycTuMoro BpemMenyu pabo-
Thl B CETH, MECTA Ha >XECTKOM AMCKe, 3aHMMaeMoro JUMYHbIMMU
pafiiami JAHHOIO MONB30BATENA, M T.4.).
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¢ YpoBeHb NpaB noxb3oBaTeneil («nepconafbEbIe» OrpaHYeHUA
Ha BbIMIOJIHEHNE OTAENbLHBIX ONepaunii u/UlH oOrpaiydeHna Ha
paboTy HaHHOTO MONL30BATENA KaK WIEHA 0MpefesIeHHOTo Mog-
pasfiesieHis, B OTHebHBIX YacTAX PaiIoBOH CHCTEeMbI CETH).

e YpoBeHb aTpubYTOB KaTaJOros U (aitnos (OrpaHvYeHns Ha
BOITIOJIHEHYE OTASNBHBIX ONIepalyil THNA YHAJNeHUA, PeNakTH-
POBaHUA MM CO3ZaHNA, MAYILUE CO CTOPOHBI afisioBoft cucTe-
MBI M Kacallliecs BCeX IMOJn30BaTeNel, nelTamoluxca pabo-
TaTh C JAHHBIMM KATANOTAMM HJIM haiaamu).

¢ YpoBeHL KOHCOJM thaiin-cepeepa (6a10KHMpOBaHME KIABHMATYPbI
thaitn-cepBepa Ha BpeMA OTCYTCTBHA CETEROI0 A IMUHUCTPATO-
pa 0 BBOJAA MM ClIenMabHOTO Napos).

OnHaKOo MOJATaThCA HA OTY YACTh CUCTEMBl 3amMThHl uHEdopManun B OC
NetWare moxxHo He Becerja. CBUAETENECTBOM TOMY ABIAITCA MHOTOYMCJIIEH-
Hbl€ MHCTPYKUMK B Internet u roToBbie AOCTYNHEIE NPOrPamMMel, [TO3BOJIAIO-
uiMe B3JOMATE T€ MJIM MHbIE HJEMEHTHI 3allMThl OT HeCAHKUMOHHPOBAHHOrO
noctyna. To e 3amMeyanye CripaBeJivBo N0 OTHOWEHUIO K APYTHM MOLIHbIM
ceteBbiM OC €O BCTPORHHBIMM CPeICTBAMY 3allMTh MHpopMaunn (Windows
NT, UNIX).

Jleno B Tom, 9T0 3a1uTa MEGOPMaUMH ~ 3TO TOABKO JaCTh M3 MHOMOYKCIEH -
HBIX 3334, pelaemsix ceteseiMy OC. «BrmaunBanuer» ogHOM U3 hYHKIMI B
yuiepb gpyrum (Mpu MOHATHBIX Pa3yMHBIX OTPaHUYEHMAX Ha 06beM, 3aHUMa-
emenit nannaoit OC Ha ecTKoM AucKe) He MoKeT OBITL MarMcTpasbHbIM Ha-
IpaBAEHUEM Pa3BUTHA TAKMX NIPOrPaMMHBIX MTPOAYKTOB 06Lero HasHaYeHns,
ROTOPBLIMK ABAAITCA ceTeBbie OC.

B To :xe BpemsA B CBASK ¢ 0OCTPOTOM pobieMsl saiuTe! nHbopmMaumy Habmona-
eTcA TeHAEHIUA MHTerpaliiy (BCTpauBaHNA) OTAENbHBIX, XOPOLIO 3a PEKOMEH-
noBaBUIMX cebA 1 CTaBIIMX CTAHNADPTHBIMU CPEACTB B ceTeBble OC uim pazpa-
GoTka cobCTBEHHBIX «(hMPMEHHEIX» aHAJIOTOB H3BECTHBIM [IPOrPaMMaM 3alL{ThL
ucpopmauin. Tak, 8 cerenoit OC NetWare 4.1 npefycMoTpeHa BOSMOMKHOCTE
KOOMPOBaHMA JAHHBIX 110 MPUMHIMITY «OTKPAITOro Kioda» (anroputM RSA) ¢
thopMIMpOBaHKHEM INEKTPOHHOI MOANMCH INIA NepefaBaeMbIX 10 CETH T1aKeTOB.

Crnenuanu3MpoBaHHEkIe NPOTPaMMHBIE CpeACcTEa 3alUMThl MHGOPMALMH OT
HeCAHKUMOHUDPOBAHHOrO JoCcTyna 05.11&1;[310'!‘ B LUeJoM JIyTIIHMMK BO3MOMHOC-
TAMM M XapaKTePUCTHKAMH, HeM BCTPOeHHbIe cpeacTea ceteBux OC. Kpome
nporpamm mud}posauua. CYWEeCTBYET MHOTO OPYTIHX AOCTYITHRIX BHELIHHX
cpencTs 3aluMThl nHEthopmauny. M3 Hanbosee YacTo YIOMUHAEMBIX Clenyer
OTMETHUTH CJIeAYIOLMe OABe CHCTEeMbl, NO3BONAIOLIME OTPAHHYNTDL HHC])O]JM&'
UMOHHBIE TIOTOKH.
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1.

Firewalls — 6pannmayapsl (nocnosHo firewall — orrennas cre-
Ha). Mex Iy NOKaJbHOM 1 raobaibroli CeTAMHM CO3/IalTCA cIle-
LHaJIbHBIC TPOMEKYTOYHEIE CEPBEpPa, KOTOPbIE HHCNIEKTHPYIOT
M (PUMIBTPYIOT BECh IPOXOAANMIT Yepes HUX Tpad UK ceTeBoro/
TPaHCTIOPTHOrO YPOBHEN. 3T0 [M03BONAET PE3KO CHUSHTE YTPo-
3y HEeCaHKUMOHMPOBAHHOID JOCTYIIA M3BHE B KOPNOpaTHBHbIE
CeTH, HO He YCTPaHAeT 0Ty ONMacHOCTL COBCEM. Bonee 3aunineH-
HafA PasHOBMAHOCTL MeToZla — 3To crocob Mackapaga (mas-
querading), Korja Beck MCXOIALLMI M3 JIOKAALHON CeTH TpauK
nocblnaerca ot uMenn firewall-cepsepa, fenas JIoKaIbHYIO CETh
npakTHHeCcKy HEBUIVMOI.

Proxy-servers (proxy — IOBepeHHOCTD, IOBEPEHHOE Mi110). Becs
TpadMK CETeBOro/TPaHCNOPTHOrO YPOBHeH MeK Iy JOKaJIbHOM
M rnodalbHON CETAMM 3allperniaeTcd MOJHOCTLIO — MOMNPOCTY
OTCYTCTBYET MapLIPYTH3alUMA KaK TakoBad, a obpaulesna 13
JIOKAJIbHO ceTH B I1o0abHYIO TPOUCXONAT Yepes CreuHaib-
Hble CepBepbl-Nnocpeanky. OueBHIHO, YTO NPH 3TOM MeTone
obpamenua U3 raobanbHOM CeTH B JIOKAJMBLHYIO CTAHOBATCSH He-
BO3MOMKHBIMKM B NpuHLune, O4yeByIHO TAKKe, UTO ITOT METOJ
He JaeTr NOCTATOYHOM 3alUMThl IPOTHB aTakK Ha bonee BLICOKHX
YPOBHAX — HalpHMep, Ha YPOBHe NPMJIOKeHMA (BMPYCHI, KO
Java u JavaScript).

Her HMKaK0ii BO3MOMHOCTH (& 1 HeoBXOMMMOCTH) PACCMATPUBATE pas3any-
Hble ACMIeKTh! TpobaeM 3amyThl MHMOPMAIIUM B KOMOBLIOTEPHBIX CETAX M BO3-
MozKHBIe criocobsl MX pelenns foee noApodbHo. 3THM CrelMa LHbIM BOMpPo-
caM MOCBALLEHO MHOTO KHMT, Hyﬁ.ﬂﬂl&ﬂﬂ.ﬂﬁ B nepuonuqecw.oﬁ neyaT™ 4 B
Internet. MiMeioTCA, HAKOHELL, ¥ ECTKME 3aKOHOAATENbHbIE aKThI. ABTOPD! Ha-
OEeTCH, YTO NPUBENEHHBIE B JaHHOM pa3eie CBeJeHMA NOCTATOYMHBL AJA nep-
BOHAYAJLHOr0 BRBEIeHUA B KPYT Npobnem i pelnelust, CBA3aHHBIX € 3aIMTOMN
MHMOPMAITHM.
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ANroPUTMbl CETU
ETHERNET/FAST
ETHERNET

B nawnodi rmaBe Mbl paccMOTpUM nogpobHee I1Ba OCHOBHBIX AJTORMTMA, PpM-
MeHAEMbIX B CaMOi pacripocTpaReH ol Ha CeroAHATTHKIL NeHs ceT Ethernet/
Fast Ethernet. Peus uzaet o meToze ynpaBieHa oOMeHOM (MeToMe JOCTYMa)
CSMA/CD 1 o MmeTolle BEIYMCIEHMA UMKINIECKO KOHTPOJbHON CYMMb! Ia-
keta CRC.

37T e caMBle aNTOPUTMEL MCTIONBIYIOTCA BO MHOTHX APYTHX JIOKAILHBIX Ce-
Tax. Hanpumep, metox nocryna CSMA /CD npumernsaerca B cerax IBM PC
Network, AT&T Starlan, Corvus Omninet, PC Net, G-Net 1 ap. Uto xacaer-
CA ajTOPUTMA BhINMCJICHUA LMKJIMYECKOH KOHTponkHol) cymmbl CRC, To on
cTaJ (PaKTHYECKUM CTAHAaPTOM IJIA NoOLIX JIoKanbHBIX ceTelt. Tak 4To Bee, 0
9eM FOBOPUTCA B JAHHOM riaBe, OTHOCHTCA KO MHOTHM JIOKAJLHBIM CETAM,

7.1. MeTopn ynpaBnexHua o6meHom CSMA/CD

Kak y»e roBopuiock B rnaee 3, Metos ynpaeieuus obmenom CSMA/CD
(Carrier-Sense Multiple Access with Collision Detection — muo»ecTBeHHbII
ROCTYII ¢ KOHTPOJIEM Hecymieit ¥ oDHapyeHHeM KOJINM3Mii) CTHOCUTCH K Jie-
UEeHTPANNIOBAHHBIM CAyYaifHbIM (TOYHee, KBa3ucayyalinbiM metTonam). On
MCIOJNBL3YETCA KaK B 00BIYHEIX ceTax THNAa Ethernet, Tax i B BEICOKOCKOPOCT-
aerx ceTax Tuna Fast Ethernet. [Tockosbky xapakTepucTiyy it obmacTh pi-
MEHEeHMA 9THX MOy JIAPHBIX Ha IPAKTHKE ceTel CBA3aHbI MMEeHHO C OCOOeHHO-
CTAMM MCIOJME3YEMOro METOAa NOCTyNa, ero CTOMT paccMoTpers Gosee
nojppobuo.
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CHavana 4yTs nogpobHee o HagBaHuu MeTofa. B panneli ceti Tuna Alohanet,
paboraewesi c 1970 r. na I'aBalicKMX 0CTPOBaX, UCIIONB30BATICA PANMOKAHAJ U
YCTaHOBACHHDIN Ha CIIYTHHKE PETPAaHCAATOP (OTCIONA CIOBO «HECYLlaa» B Ha-
3BaHMM METO/A ), @ TAKIKE CPaBHUTENBHO MPOCToit MeTox nocTyna CSMA (Ges
obHapysrenua koamanii). B cerax tuna Ethernet u Fast Ethernet B kayecTse
Hecyllel BhICTYNAeT CHMHEXPOCUTHAN, «[TOAMeIIMBAEMEBi» K IlepelaBaeMbIM
JaHHbIM TakuM 06pasoM, uTobsl obecrneunTs HaJEKHYIO CHHXPOHM3ALMIO Ha
TIpUeMHOM KOHLE 3a CUeT OpraHusaumy (npy HeobxomumocT) AOMOTHUTENb-
HBIX TIPUHYIMTENLHbIX TIEPEX0A0B CUTHANA MEXIY JByMA (Kak B koge Manu-
uyecTep-1I) uaH TpeMs anekTpHuUYecKuMy YPOBHAMM (Kak B kome Tina 8B6T,
Mcnosibayemom B cermenTe Fast Ethernet 100BaseT4 1a ocHOBe YeThIpeX He-
3KpPAHUPOBAHHBEIX BUTHIX nap). [To cpaBpHEeHUIO ¢ KNAaCCHYECKUM METOIOM
CSMA B metone CSMA /CD pobaBnero cOHapyenne KOHMIANKTOB (KOXIN-
3Mi1) BO BpeM#A Nepenauy, 4T NOBbILIAeT HAZAEeKHOCTE NocTaBky uHpopMa-
.

ITps onycanmy BpeMeHHbIX TuarpaMm cetelt Tuna Ethernet u Fast Ethernet,
a Tak)XXe NnpejelbLHbIX Pa3MepoB NMakeTOoB (KaJpoB) IIHMPOKO UCTIONB3YIOTCA
ClenyioLife TePMHHLL

s IPG (interpacket gap, MesKnakeTHan miedb) — MMHMMAIbHEIL Ipo-
MEeYKYTOK BpeMeHs Mes Iy nepenapaemMeiMu nakeramu (9,6 Mxe gia
Ethernet/0,96 mxe ana Fast Ethernet). Jpyroe nazpanue —
MerKKaXpOBLI METEpBal.

« BT (Bit Time, Bpesms Gura) — MHTepBaJ BPEMEHH I8 Nepenaym
onuoro 6uta (100 ac xas Ethernet/ 10 ue gag Fast Ethernet).

s PDV (Path Delay Value, 3rauense 2aJlepKKy B yTH) — BpemA
MPOXOMKACHUA CUTHAJIA MeXCIy ABYMA Y3JamMu ceTH (KpyTroBoe,
TO BCTh YNBOEHHOE). YUMTHIBAET CYMMAaPHYIO 3alepIKKY B Ka-
BenbHOM cucTeMe, CeTeBBIX afjanTepax, MOBTOPUTENAX U APY-
TMX CETEBBIX YCTPOMCTBAX.

e Collision window (0KHO KOJIN3UIE) — MAKCHMAJIbHOE 3HATEHUE
PDV ansa DanHOro CEIMEHTaA.

* Collision domain (oGnacTb KONNM3Kit, 30Ha KOHMAKMKTA) — HaCTh
CeTH, Ha KOTOPYIO PaCIPOCTPaHACTCH CUTYALMA KOJIM3NM, KOH-
dbaukTa,

* Slot time (Bpema xanaJia) — MaKCHMMaJlbHO JOIYCTUMOE OKHO
KOJManit niia cermenTa (512 - BT).

¢ Minimum frame size — MuHMMaabHBIT pasmep kagpa (512 6ur,
uxnu 64 baitra).
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¢ Maximum frame size — MakcuMalbHBI} pa3Mep Kaapa
{1518 Baiir).

» Maximum network diameter (MakcHMaTbHBIN AHaMETP CETH) —
MaKCHMMaJibHaA JOoNyCcTHMaa AJMHa CermMeHnrTa, HPI‘I RﬂTOpOﬁ ero
OKHO KOJZM3uit He npessiuaet slot time, BpemMeny kanana,

e Truncated binary exponential back off (yceuennas gponunan
3KCMOHeHIIMaNbHaA OTCPOYKA) — 3aflepsKKa Nepeyn caeayomei
TIONMLITKONM TIepeaayl naketa nocjie KOJNMM3uu (JonycKaercs
MakcumyM 16 monbrrox). Beiunenaerces ona no caenyoweit dop-
MyJe:

RAND(Q, 2mnN10) + 512 + BT,

rae N — snayenue cueTymka noneirok, RAND(a, b) — rereparop
cNydJaifHbIX HOPMAaJbHO Pacrpefe/ieHHbIX LebIX YHCEeN B Aua-
nasoHe a...b, BKNIOYaA KpalHKne suavenin. JMCKpeT uaMeHe A
OaHHOTO MapaMeTrpa paBeH MMHUMAaJbLHOM IJIMHE NaKeTa uiu
MaKCHMalbHO IOMyCTHMON ABOIHOM 3alepKKe pacmpocTpane-
BuA curuana e cetu (PDV).

7.1.1. AnropuTM flocTyna K ceTu

Ha puc. 7.1 nokazasa cTPYKTYPHAA CXEMa aaropuTMa A0CTYIa K CETH B COOT-
BeTCTBUM ¢ MetonoM CSMA /CD pns onHoro 13 aGoHEHTOB, MMEIOLIMX AaH-
Hble (Kazphl) 04 nepesa .

B Hauyane uz Kajipa, mpeXHasHavyeHHOro aaa nepenaywy, abonent (ysen) chop-
mupyet naker. Jasnee mpyu o603HaveHuu 610K0B nHGOpMaIMK, TePeIaBaeMbIX
TI0 CeTH NPU HCMob3osanuy anroputma CSMA /CD, noHATHA «KaAp» U «Ila-
KeT» HE Pa3JUYaloTCH, YTO HE COBCEM NPABHALHG, HO COOTBETCTRYET CINOKUB~
wedica npaKkTHUKe.

Ecnu nocsne noaroToeky naxera ceTs cBobosua, To aboHeHT (y3ea) MosKeT Ha-
YaTh Nepenaty. Ho cuavana oH OoJeH [IpOBePHTE, NPOLLJIO JTM MMHMMAJILHO
nonyctumoe BpemA IPG nocre npegsinyiiedt mepegayuy (610K 1 Ha pucynke).
Tosbko Mocae okoHyanuA Bpemenit IPG aBoHeHT MoKeT HavaThL mepenadvy
OurToB cBoero nakeTa (610K 2 Ha puCyHRE).

Tlocne nepenaywn kaxaoro Hura aboHeHT NoBepALT HAN e KOHIMKTa (KO-
Jm3uu) B ceTit. Ecay Kostuanit HeT, Nepenayva 6HTOB NPOAOJIKAESTCA 10 OKOH-
uaHuA nakera (bnok 4 va pucynke). B aTom cayyae cuMTaeTcH, 4o nepejaya
NpoLLUJa YCOeUIHo,
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Puc. 7.1. CTpykTypHan Cxema anropuimMa QOCTyNa K CeTK 8 COOTBETCTEMW € METOAOM
CSMA/CD

Ecmit nocoe nepenaymn kakoro-To 6uTa obHapy»eHa KoJJIM3uA, To nepenava
nakera npexpaijaerc. ADoHeHT (y3en) yeuIMBaeT KoAAU3HIo, [lepenasasn 32-
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buTorbil cursan I[TPOBKA ¥ Ha4MHAET FrOTOBUTLCA K CJAEAYIOULEN NonplTRe
nepenauy (6xok 3 Ha pucynke). Curnan IIPOBKA rapauTtupyer, 9ro (pakT
HaNMM4YMA KOJIIM3KuK obHapyKaT Bce abOHeHTHI, y4acTBYIOLIME B KOHGIIMKTE.

IMocane nepenaun curnana [TPOBKA aGoneHT, 06HaApY KUBLIMIT KONINUSHNIO,
yBelMuYMBaeT 3HauYeHHe cueTUMKa YcJa MONbITOK (epe HayaJioM nepefgayn
cueT4nK 6611 cOpolien B Hyas). MakcuMaIbHO UMCII0 ONBITOK Nepenatn 107~
skHO DpiTh He Donee 16, NO3TOMY €CAM CHETUHMK MONBITOK NEPENOJIHUICH, TO
NONBLITKY NePEIaTh MAKeT NpexkpainaoTcd. CauTaeTcs, YTo B 3TOM Clly4ae CeTh
CUJILHO [TePerpy A eHa, B Heit CIMIIIKOM MHOTO KOJITH31i, OTa CHUTyalHA — aBa-
puitHasn, 1 obpabaThiBaeTcs OHa Ha Gojiee BbICOKMX YPOBHAX MPOTOKOJIOB 06-
MeHa.

Ecau 3e KoAM4ecTBOo NOMNbITOK He NIpeBbiciio 16, To npou3eoanTeA BEIYUCAL-
HHMe BeJWMYMHBbl 3aJep:KH no np:menenno:"( c})opmyﬂe. a 3aTeéM M BBIOEpMKa
BBIYMCJIEHHOTO BpeMeHHOro uHTepBana. CoayuaiiHblil XapakTep BENMYMHBL 3a-
JAEePpHEKHC BBICOKOI CTENeHbLID BEDOATHOCTH rapaa'rupye'r, 49TO ¥ BCeX aboHeR-
TOB, YHaCTBYIOLMX B KOH(MIMKTE, 3aJIepiKKr Oy Ay T pasnuuHbIMK. 3aTeM no-
NBITKA NMepejaTh NakeT NOBTOPAETCA ¢ CaMOro Hadana. HOHH‘THO. qTo TOT
aﬁonen‘r, ¥ KOTOPOro BbIMHMCE€HHAA 3a0ePHKa 6}'.1'161' MeHblle, HAaYHeT caely-
I0IIYI0 epenavy NepBeIM H 3abJI0KHPYeT BCe 0CTalIbHLIE IePema .

Ecnit B MOMEHT BOZHMKHOBEHMM 32aABKH Ha nepejaydy [!'IOC.TIE‘ OKOHYaHMA noa-
TOTOBKM aKETA) CETh 3aHATa ApYriM aDOHeHTOM, BeIYILMM llepejiaty, To faH-
HBlI aBoHeHT X aeT oceobox aeHuA ceTH (610K 5 Ha pucyrke). ITocae ocsoboxk-
OEHMA CeTH OH JOJMEH BhIXKIATh [10CTIe Hpe;[[blllymeﬁ nepegayin 1o CeTH BpemM#A
IPG po Hayana cobeTBenHOM epegayn. 3To CBA3aHO ¢ KOHEUHBIM OblCTPOgEs -
CTBMEM Y3105, OCYLLECTEIRIOUINX [IPOBEPKY HaNUYMA HECYILel (3aHATOCTH
cpenbl kKakum-nubo rnepeaaoilium aborenrom).

Taxum obpaszom, nonyyaercs, 4to Meron CSMA /CD He TONbKO He IPeLOTE-
pallaeT KoJIM3NK, HaobopOoT, OH X NPENoJiaraeT, Ol UX Jaje IIPOBOIHpY-
€T, a 3aTeM paspewaer. Hanpumep, ecly 3aABKM Ha TepeAavy BOZHUKIN ¥
HECKOJBbKHMX a00HEHTOB BO BPEMA 3aHATOCTH CETH, TO [IOCJIE €€ 0CBOOOMK e N5
BCe 5TH a00OHEHTb! OIHOBPEMEHHO HAMHYT Nepefaqy 1 00pasyoT KOMNHM3HIO.
Konnuszua BO3HHUKAaET U B caydae ¢BODOAHOI CeTH, ecii 3aABKY Ha Nepejavy
BO3HMKAIOT ¥V HECKOJbKIIX aDOHCHTOB 01HOBpeMeHHo. B ofoux sTux cny4yaax
TIOJT CJIOBOM «OJ[HOBPEMEeHHO» MOHNMaeTCA «B Npellenax nHTepBaia ABoifHOro
MPOXOAIEHMA CHTHANA MO CeTH», TO €CTh B IIpenenax H12-6MTOBBIX HHTEPBA-
noB. To4HO Taxk ke B npenenax 512-0MTORBIX MHTEpPBAOB OBHAPYIKHBAIOTCA
BCE KOJMBHI B CETH.

Ecnn konansua obHapyxupaeTca pannile 480- durosoro uHTEpBasa, TO B pe-
ayJpTate B ceTH 05pasyloTes MaKeThl, JUIMHA KOTOPLIX MEHLLIT HIMKHET0 YC-



156 JlokanbHbIe CeTV: apXUTEKTYPa, aNrOpMTMEI, MPOEKTUPOBAHWE

TaHOBJEHHOro npefena B 512-6uToBbix uaTEepRanos (64 6aiiTa) nanxe c nobas-
nenuem curHana [IPOBKA. Takue nakeTsl (Kafipbl) Ha3bIBAlOTCA KapJaUKO-
seimK (runt frames). Ecam sxe konumaus obHapyuBaeTca B Kouue 512-6uro-
BOTO MHTepsaJa (rocne 480-6urosoro MHTepBasa), TO B Pe3yNbTaTe MOMXET
MONYYUTHLCA NAKeT JAONMyCTHMON INUHLL (BMecTe ¢ curranom IIPOBKA). Ta-
KM€ NaKeTsl Ha3bIBaTh KAPJMKOBEIMM He coBceM npasunkHo. Curnan [TPOB-
KA, obpasyoummit 32 nocneauux 61ra makeTa, BhICTYNAET B BU/E KOHTPOJBHOM
cyMMbl nakera. OgHako BepoaTHOCTh TOro, uro [IPOBKA 6yaeT cooTBeTCTBO-
BaTh NPaBUIbHOM KOHTPOJLHOI CYMMe NaKera, KpaliHe MaJsa (npuMepHo 1 coy-
yai Ha 4,2 Mmuanmapaa).

Konnuanu (Hai0eHHA MAKETOB B IIpoLiecce NIepefiayn) MOryT # J0JKHb] 00-
HAPYMUBATLCA N0 OKOHYAHMA nepepaqu. nEﬁCTBHTEJIbHG, aHaJMM3 TIPWHATOro
B KOHIlE Kaxaoro nakerta noas FCS, daxTuydecky cogeprramero noMexoyc-
roiaueslit uukanveckmit kog CRC (Cyclic Redundancy Check), npusen 6b1 x
HEQNPAaBIAHHOMY CHUIKEHUIO CKOPOCTH Nepezaydu.

[IpaxTuvgecky KoaAnuaum obrapyRuBaTea aubo camum nepeaamomum abo-
HEHTOM, 1160 NOBTOPUTENAMM B CETH, BO3MOKHO, 3aI0NTO [0 OKOHYaHMA Ne-
pernauM 3aBejoMO MCTIOPHEeHHOro nakera. Ecau ydeeTs, uTo AJNMHA MTaKETOB B
JokaJgbHoi cety Tna Ethernet/Fast Ethernet moxeT nexcaTs B quanaszoHe
ot 64 no 1518 BaliT, To nocpouHoe NpexpanieHue nepexayuy 1 ocsoboxcenne
JUMHWM O3HAYaeT 3aMEeTHOE MMOoBbIlIeHe 3DPEeKTHBHOCTH MCIIONIb3OBAHMA €8
MIpOIYCKHOJ CTIoCO0HOCTH.

TlepsbiM NMPM3HAKOM BOSHHKHOBEHUA KONIM3MK ABAAETCA (PaKT NOJYUEeHUR
curnana [IPOBKA nepenaiomum abonenTom Bo BpeMa nepefaun naxera. Jipy-
rie MpU3HaKu CBA3aHLI ¢ HEBEPHBbIM (DOPMaTOM NAaKETOB, NMepefiaya KOTOPbIX
Bplyia [oCPOYHO NpeKpaneHa M3-3a BOSHUKHOBEHUA KOJIM3HM:

* j7MHA nakeTa MeHbiue 64 Gair (512 BuT);

® [aKeT MMeeT HeBEPHYIO KOHTPoJbHYI0 cymmy FCS (Tounee, He-
BePHBIA UMKANYECKHit KOx);

* JIMHA TNaKeTa HE KpaTHa BOCBEMMU.

Haxownerr, B ceTax Tuna Ethernet ucnoneayerca kox Manuecrep-II u yucro
alrna paTHhI‘ffl crnocob onpeneneHMA KONJM3NUH, OCHOBaHIBIN Ha aHAJIM3E OTKJIIO-
HEHMA CpeJlHero 3Ha4eHMA CMIHaJa OT HYJIA.

Jlaxke npu sarpysKeHHON ceTH AJA ofHoro aBOHeHTa YMCJI0 NOAPAL CASHYIO-
IMX KONAM3ni 60bIMHO He npeBhilaeT 2—3. 3ToMY crocobeTBYeT cayvaiisbiit
XapaxkTep BO3HHKHOBEHMA 3anpoca Ha Mepelady u c.ny'-laﬁﬂas AUCKpeTHaA
BEJMUMHA OTCPOYKN c.nenymul.ei'i NOTIEITKK NIEpefaydu B Caydae BOZHHMKHOBE-
HUA KONIu3uKn. Beero e npegyceMoTpeHo 16 monslTok nepejauy, rnocie yero
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BOZHMKIIAA ocobanA curyauus obpabaTeiBaeTca NPOTOKOJIOM BoJlee BLICOKOTO
ypoBHA. Yucno xoanuausi rem Gonbiue, yem Sonbiie guaMeTp (pasmep) cer-
MEHTA ¥ 9eM AaJbllle PacToNoKeHbl APYT OT Ipyra ab0OHEHTH! ¢ MHTEHCHBHBIM
TpathMKOM.

7.1.2, OueHKa NPoU3IBCAUTENLHOCTH CETH

Bonpoc 06 olerKe NpON3BOAMTEIbHOCTH CETEN, MCTIONb3YICIIUX CIIydaliHbIi
meron goctyna CSMA/CD, se oueBujeH M3-3a TOTO, YTO CYIIECTBYIOT He-
CKOJIBKO pa3nuuHBIX nokasaTeneil. [Ipex e Bcero, cliefyeT YIOMAHYTL TPH
CBA3aHHBIE MexAy coboit nokasaTens, XapaKTepuayoLue NpouseoanTelb-
HOCTh CETH B MAEATLHOM CIy4ae — NPy OTCYTCTBUM KOJIMSMI 1 NIpH epea-
9e HempepHIBHOrO I0TOKA NAKeTOB, Pa3fieIeHHbIX TOJbKO MEKIIAKETHEIM MH-
tepBasnom IPG. OueBuAHO, TAKOH PEXUM peanu3yerTcs, eciaM OfMH U3
ab0HeHTOB AKTUMBEH M [IepeflaeT [NaKeTh! ¢ MaKCHMa IbHO BO3MOXKHOI cKOpoc-
Th10. HenoJsiHoe ucross30BaHIe TTPOITYCKHOM CIIOCOGHOCTH B 3TOM CIy4ae CBA-
3aHO, KpoMe cyuiecTBoBaHMA nHTepeana IPG, ¢ Ranauanem cayrebubix nojeni
B nakete Ethernet (em. puc. 7.2).

ITakeT MakcHMaabHONM NAMHLI ABNASTCA HaUMeHee M3DLITOUYHBIM M0 OTHOCH-
TeabHOMA NoJe cayxebHoi nadopmaunu. On conepskut 12304 bur (Briwuasn
unTepBaa IPG), ua koropeix 12000 BuT ABAAIOTCA NOJESHBIMU JAHHBIMK.

IToaToMy MaKcHMaNbHOE CKOPOCTh Nepeiady NakeTos (U, MHAYe, CKOPOCMY
8 xabene — wire speed) COCTABMT B JaHHOM Cayvae

10% 6mr/c / 12304 Our = 8127,44 naker/c.

fIponycxnas cnocobuocms npeacTasaseT coboii CKOPOCTE Nepegayy Mojaes-
HOlt MHMOPMALMHK M B TAaHHOM Cllydae COCTABMT

812744 naker/c - 1500 Gafir = 12,2 Mbaiir/c.

Haxonen, agpthexmusnocms UCMONbIOBAHMA PUIMYLCKONA CKOPOCTH NMepejia~-
4y cety, B cnyyae Fast Ethernet paproit 100 M6uT /c, N0 0THOWEHWIO TONLKO
K MoJIe3HbIM JaHHBIM COCTABHUT

8127,44 naker,/c - 12000 Gur / 108 6ut/c = 98 %.

IIpy nepenave NakeTor MMHUMANBLHONM niuHEl (Cc ydeTom MHTepeaiaa [PG -
84 - 8 =672 6uT, u3 KOTOPBIX TONBKO 46 * 8 = 368 GUT HECYT ONE3HYIO WH-
(popMaumio) Bo3pacTaer ckopocTs B kabese (148809,52 naxker/c BMecTO
812744 maker /c), 4TO O3HAMALT BCETO JKUIb haKkT nepegaws Gosboro Tuena
KOPOTKMX MakeToB. B T0 ke BpeMa nponyckHas cnocobHocTs (6,8 Mbatir/c
smecro 12,2 M6atir/c) n adpchextusrocTs (55% BmecTo 98 %) samerHo yxyu-
HIA0TCA.
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Hna peanbubix ceredi Tuna Fast Ethernet ¢ Gonpluum yicnom akTUBHBIX abo-
rentoB N nponycxsan cnocoSHOCTh Ha ypoBHe 12,2 M6aitr/c nna kakoro-audo
aboHeHTa ABJAAETCA MMKOBLIM, PEIKO PEAM3YyeMbIM 3HaueHuen, ITpu onmea-
KOBO¥ 2KTHBHOCTHM BCeX aDOHEeHTOB CPefHAA MPONYCKHAA CrocobHOCTS A
Ka><goro 3 Hux cocrasur 12,2 /N MbaiiT/c, a Ha caMOM Nefie MO3KeT 0Ka3aTh-
CA elIe MeHbIIe 113-3a BO3HMKHOBEHMA KOJIn3ui1, otmbok B pabore ceTeroro
obopynoBaHMA M BAMAHNA NoMeX (B cnyuae paboTsl IOKAJbLHOM CeTH B YCJ0-
BHAX, KOTHA KabeNbHAA CHCTEMA NOABEPKOHA BIMAHMIO DONBILIMX BHELIHUX
SNEKTPOMATHMTHBIX HABOJOK). BAMAHMe MOMex, TaK e Kak M [I03AHUX KoHp-
mkToB (late collision) B HEKOPPEKTHEIX CETAX, OTCHEXKUBALTCA € NOMOIbIO
ananu3aa noaa FCS nakera.

Jna peanbHBIX ceTeli Gonee MHGpOPMATHBEH TaKOI [IOKa3aTe/b IPOMIBOIM-
TeJbLHOCTH, KaK noxasamens ucnoaviosanus cemu (network utilization), ko-
TOPBIN NpeacTaBaAeT cobolt 10110 B NPOLEHTAX OT CYMMaPHOi NpOonyCcKHON
criocodEOCTH (He MoJeTeHHON MEXKIY OTAe bHbIMK abonenTamu). OH yUUTHI-
BaeT KOILTH3MM } Apyrie bakTopsl Hi cepsep, uu pabouue cTaHUMY HE CO-
JepiKaT cpejcTB ANA OofNipeilenenia NOKa3aTesNA MCNONb30BaHMA CeTH, ANA
3TOTO NMpefHa3Ha4eHbl CnelHaabEble, He BCerja JOCTYNHbIe M3-3a BbICOKOI
CTOMMOCTH annapaTHO-NPOrpaMMHbIe CPeACTBA THIIA AHAJAN3ATOPOB IPOTO-
KOJIOB.

Cuuraercst, UTo A1A 3arpyskesHuX cicreM Ethernet u Fast Ethernet xopo-
LIHMM 3HaYeHMEM NIOKa3aTeN A MCIIOAb30Ba A ceTH ABnaAeTca 30%. ITo 3naye-
HIf€ COOTBETCTRYET OTCYTCTBHIO ITMTEILHLIX TPOCTOEB B paboTe ceTH 11 obec-
rmeuyBaeT JOCTATOYHbIN 3anac B Cay4ae NMKOBOTO MOBBILIEHMA HATpYy3KH.
OnHako eclM NOKA3aTeNb UCMOJb30BAHUA CETH SHAUMTEILHOE BPEMA COCTaB-
asaer 80...90% i Gonee, TO 370 CBUZETENLCTBYET O NPAKTUYECKH TIOJTHOCTHIO
MCIIONMB3YeMBIX (B IaHHOE BpeM) pecypcax, HO He OCTaBJIseT pesepsa Ha by-
aymee. BnpouenM, nusa peanbHbix ceredi Tuna Fast Ethernet oTo ckopee rumno-
TeTUUYeCKan CHTYallnA.

Ha pue. 7.2 npyBepena 3aBUMCHMOCTD MOKa3aTeNA HCNONb3GBAHMA CETH OT BPE-
MEHM [PM YCJIOBMH, UTO npennoxenHan Harpyska (offered load), Te. rexy-
LM 3aIpoc Ha NPOMYCKHYIO criocobHoCTh, AuHeliHo BospacTaer. CHavana
NMOKa3aTe b MCIOMb3OBAHUA COTH TAKIKE MMHEIHO BO3pacTaeT, HO 3aTEM KOH-
KYDEeHLMA 3a BJadeHne cpejolf nepeatin NopoxaeT KoJNJN3NY 1 paceMaT-
pHBaeMbli MOKa3aTe)ib JOCTHMIaeT MaKCHMyMa (TOYKA MOJHOM HATPY3KH Ha
rpacpuke). [Ipu nanbHeiiem yBeanyeHiH MpeisloxeHHoi Harpy 3Ky oKasa-
Tefls MCMOMb30BaHMA CETH HAUMHART YMeHbIIaThedA, 0CODEHHO pesKo nocae
TOMKHN HACKILEHHA. DTO «MAoxan» ofnacTs pabors: cery. CumMraeTcd, UTO CeTh
paﬁo-rae*r XOpOoLo, eciy M NpedJoKeHHa l HAarpy3Ka, 1 MoKasaTedib MCNONb30-
BaHUA CETH BRICOKH.
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Tpetyeran

CROPOCTD 100

nepenawM Noxaszarens
MCNONLI0BAHUA
cetw. %

MNpeanoreran
HATPYIKA
Bpema
1 2 3

Puc. 7.2. 33BUCUMOCTL NOKA3aTENRR UCNONBIOBAHNS CETW OT BPEMEHIW NPV NUHETHOM
YBEAVHEHUI NPEANOXEHHOM Harpy3km (1 = Haunyvwan obnacts paboTel, 2 = npuem-
nemas, 3 — nnoxas)

Hexoropble asTopb! HpeAJaraloT HCIoNbL30BATS AJA M POKO paclpocTpaHe -
HOTO MOHATHA «nieperpy3ka» (overload) ceTeli Ha ocHOBe MeTOja AOCTYNA
CSMA/CD caenyiollee olipenesienne: ceTk MePerpyxena, eciii oHa He Mo-
skeT paboTaTh IpH NONHOI HArpysKe B TeveHiy He meHee B0% cBoero speme-
HY (MpeanosaraeTcA, YToO MPH 3TOM B T@UEHMH HE MeHee 20% BpeMeHM MoKa-
3aTelb MCNOAL30BAHNA CeTH HEIOMYCTHMO Ma U3-34 Konauanit). [locne Touru
Hacelmlenna racTynaet kpax Ethernet (Ethernet collapse), koraa Boapacra-
10111a A NpesJIoyKeHHa A Harpy3Ka 3aMeTHO TIPeBLIIAeT BOBMOMKHOCTH CETH,

CTOKT 3aMETUTD, 9TO PeaIbHO MaJIOBEPOATHO, UTOOLI TpeAIoKeHHa A Harpy3Ka
MOCTOSHHO YBEJAMYIBAIACh BO BPEMEHH M HAZOJTO0 NPEBLIIANA TPONYCKHYIO
criocoBHocTs ceTy Tina Fast Ethernet. Bosiee Toro, n060it nerepmuuuposat-
HBII METOJ JOCTYIIA HEe MOKeT obecredTh peasns3aliio CKOMb YroIHO Bob-
LIOf MpPeiNoKeHHOi HarPy3KH, CYIMEeCTBYOILeN NPOAOIMKHTEILHOE BpeMsl.
EcJsii faHHLLT BAPHAHT IeTepMHEHPOBAHHOIO METOA JOCTYTIA He mpedycMaT-
puBaert, kak ¥ meton CSMA /CD, cicTeMy NPHOPUTETOE, TO HHKAKOH 13 afo-
HENTOB He MOKeT 3aXBaTUTh CeTh boJiee ueM Ha BpemA Nepeaaun 0IHOTO ma-
KeTa, OOHAKO Nepeiada AaHHbIX OTAeJIbAbIMM NAKeTAMN ¢ JOJTHMM [1ay3aMi
MeXRIY HUMM BEET K CHUZKEHMIO CKOPOCTH nepefayus 1 kaxaoro aborenra.
OAHAKO MPEeHMYILECTEO JeTe PMHHMPOBAHHLIX METOIOB COCTOMT B BO3MOMHO-
CTH [POCTOli OPraHM3alHMY CHCTEMb] IPHOPUTETOB, YTO NMOJNE3HO H3-3a Cye-
CTBOBAHMA ONPEAGTERHOM HEPAPXHY B NI0G0M KPYTIHOM KOAIEKTHEE.

7.2. Acnonb3oBaHke NOMEXO0YCTOWYMBDLIX
KOAOB ANSA O6Hapy>XeHUs OLIM60K B CeTH

CIJI"HG...‘IM, HeMNoCpedCTBaeHHO nepefaBaemele 0o 10CNeNOBATeNbHBIM AWHMAM
(THna ByTOM [aphl, KoaKcHalsHoTo Kabeaa nan TenethonHoll AMENY), NoNBep~
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JKEHBl BIMAHKIO pAfla (paKTOPOB, BOBNSHCTBHE KOTOPHIX MOKET NPUBECTH K
BO3HUKHOBEHMIO OLUMGOK B NPMHATON MHdopMaumy. OmmbKy MOTYT BOBHUKATD
BCJE[CTBME BIAMAHMA HA KaHAJ CBA3M HABOMOK M NOMEX eCTeCTBEHHOTO MK
MCKYCCTBEHHOTO MIPOMCXOMAEHMA, & TaKKe BCIEACTBIE U3MEHEHHUA KoHpu-
rypauuM cucTeMsl epefayiy MHGOPMALHMK C BpeMeHHBIM HapPYIIeHUeM MK
He3 HapyleHMd LeJOCTHOCTH KaHaNa CBA3M (HanpuMep, B clIydae NogKIode-
HUA HOBBIX a0OHEHTOB K CYIIeCTBYIOIIE N0KaTbEOI MH(POPMALMOHHOM CeTH).

HexoTopsie 13 oumbok MoryT 661Ts 06HapyKEeHEI Ha OCHOBAHWM aHAJM3a BMIA
TIPMHATOID CHMTHAJNA, TaK KaK B HEM MOABJAIOTCA XapaKTEPHBIE MCKAMEHUA.
IIpumepoM Mo¥keT cayXuTk Ko Manuecrep-1I, ucnone3yemslit B ceTax
Ethernet. Ha nepegatoiiem KoHIl€ JIMHUM STOT KOA 0DA3aTENBLHO CONePHKUT
fnepexos ¢ HU3KOTro 3JeKTPHYeCKOro YPOBHA Ha BEICOKMN MK 00paTHO B cepe-
OMHE Ka’KJ0ro TAKTOBOTO MHTepBana, Tpebyemoro s nepegayuu oguoro 6ura
uapopmans. OH TaKKe MMEET CPeJIHIOK COCTABJAILLYIO, BAMIKYIO K HYJIIO,
OT1H cBOlcTBa Koja Maryecrep-II MoryT ucnons30BaThCA ANA 0OHAPYREHUA
pasHoro poja ommubok. B wacTHOCTH, OTAMYME CpefHell COCTABAAIOLIEH CHur-
Halla OT HyJA ABAAETCH ONHMM M3 NPH3HaKOR BO3HUKHOBEHNA KOJTH3ui (Ha-
JI0¥eHui TaKeToB OT pa3Hhix abOHeHTOR), XapaKTepHLIX I METOMA HOCTY-
na CSMA/CD B cerax tuna Ethernet. OnHako cKOABKO-HUOY B CEPBEBHYIO
cucTemy 06HapYIKEHHA OIMGOK, BEI3BAHHBIX BEO3EHICTBHEM ITOMEX C HElpes-
CKa3yeMLIM [TOBeeHHeM, Ha DTOl OCHOBE MMOCTPOUThL HEBO3MOMKHO.

CrangapTHbie NPOTOKOJbI 0OMEeHa MH(DOPMALMH B CETAX MTPEAYyCMATPUBAIOT
BBeJieHMe 06A3aTeNBHOro NoAA s pa3MellleHHA ToMeX0yCToHUYMBOro (Kop-
pekTupytoulero) kona. Ecaiy B peaynbraTte 06paborku npuuaToro nakera ob-
HaPYIKUTCH HECOOTBETCTBHE MPHHATOTO M BHOBb BBIMMCIIEHHOrO [IOMEX0YCTO~
Y4UBOTO KOZa, ¢ Dokl foself BePOATHOCTH MOKHO YTBEPHAATE, UTO CPean
IPUHATEIX OMT MMeloTeA omubounsie. [lepegaygy Takoro makeTa Hy»KHo 6ymer
NOBTOPUTL (B pacueTe Ha CNy4alHblif XapaKTep TIOMeX ).

7.2.1. Cnocobbl CHUIXEHMA YMCNa OLIME0K B NMPUHATONR
MHthopMaL MK

VIMeeTcs pa3pbiB Mex Iy TpeOOBaHMAMM K BEPHOCTH TIPMHMMaeMol MH(pop-
MaluK ¥ BO3MOXKHOCTAMM CYILECTBYIOLMX KaHAJIOB cBA3W. B yacTHOCTH, CTAH~
napramMu mexayHapoanbix oprauuzamt MEKTT u MOC ycranoBneHo, uTo
BepPOATHOCTH OMOKKM Npu TenerpadHOM CBEA3M He JOJKHA MPEBBILIATH
3 - 10 (na 3mak), a npu nepenaye nanubix — 10°% (Ha exuEMYHBIT s1eMenT,
turr). Ha npakTike fonycTiMas BEPOATHOCTE OLUMOKY NPY Nepeayde aHHBIX
mMoxceT GpITh elile MeHsbiue — 10, B To 5ke BpeMsA CyLecTBY 0L e KaKabl CBA-
31 (ocobeHHO KaHaJk! DOJBINOH NPOTAKEHHOCTH M NPOTAMEHHbIE PafinoKa-
Ha/bl) 00ecrevnBaOT BePOATHOCTL OLKGKY Ha yposHe 107,10 gaxce npy uc-



rmaea 7. AnroputMel cetu Ethernet /Fast Ethernet 161

noAb30BaHUU (Pa30BBIX KOPPEKTOPOR, pereHepaTUBHBIX PETPAHCAATOPOR M
ApPyrux yCTpDﬁCTB, YAYyULIaWIMX KavYeCcTBO KaHaNOB CBA3M.

KapaunansHeiM cnocoboM CHMIKEHUA BEPOATHOCTH OLUMGOK NPy Npueme AB-
naercA Begenne u3beIToMHOCTH B epeaasaemyo nndopmamiio. B cucremax
nepenaun uapopmanuy Ge3 o6paTHON CBA3Y NaHHBIA crocod peanuayercs B
BUJIE NOMEX0YCTONYMBOr0 KOAMPOBaHUA, MHOFOKPATHOM repesaymn uudopma-
LMY HIM OZHOBPEMEHHOM Nepenayy MH(OPMAa LK 110 HECKOJIBKWM Napaliielb-
Ho paboTaommm karanam. [loMexoycToi YuBoe KOOMPOBaHME JOCTYIIHEE U [1PU
NPOYMX PABHBIX YCIOBUAX MO3BONAET 0BOMTHCH MEHbLIEH HBOHITOYHOCTHIO U
34 CHeT 3TOro NMOBBICUTL CKOPOCTH Nepenayn nudopmanmm.

7.2.2. XapakTepucTHUKKX U PAa3HOBUHOCTH
NoOMEX0YCTOWNYMBLIX KON OB

TomexoycToiuMBOE KOAMPOBAHME NPeANonaraeT BEeieHUe B epeaaBaeMoe
coobiienne, HapALy ¢ MH(MOPMAUVOHHEIMY, TAK Ha3LIBAEMBIX IPOBEPOYHBIX
paspanos, GoOpMUPYEMEIX B YCTPONHCTBaX 3auTsl 0T omnboK (Kogepax—Ha
nepexalpoLeM KoHIle, [eKofepax — Ha npuemHom). M3briTouHOCTE 103BOMIALT
OTAKMYHTEL Pa3peleHHYI0 M 3alPeIeHHY0 (MCKasKeHHYI0 3a cYeT omunbok)
KoMOMHALMM NIPM OpueMe, MHAYe 0flHA PaidpellleHHan KoMBMHALMA Mepexo-
awuJa Obl B APYTYIO.

TTomexoycToiUMBbI KOI XapaKTepuayeTcs TPoiikoit uucea (n, k, d,), roe n—
ofuee 91cI0 pa3pAIOB B TIepelaBaeMoM coOBLIeHMM, BKIIOYA A TIPOBEPOYHbIE
(r), k=n-r = uncy0 MH(OPMALUOHEBIX Pa3PANOB, d) ~ MUHMMAJILHOE KOLOBOE
paccToAHME MEXKAY pa3pelleHABIMM KOAOBLIMI KOMOMHALIMAMY, onpegense-
MO€ KaK MMHMMAaJbHOE YHMCHIO0 pasiaudarimuxch 6ur B aTX KoMOMHALMAX.
Uwucno ofHapyxuBaembix (t ) u (mau) ucnpasnsemsix (t ) omubok (pa3panos)
CBABAHO ¢ NapaMeTpoM d, COOTHOLUEHKAMY

d2t+1,
d,22t +1,
d,2t,+t,+1.

MHOI‘I{& WCTIONB3YOTCH JONOJHATEIbEHBIE ITOKA3aTEJIH H36BITO'-I'HOCTH, IIpon3-
BOJHbIE OT NpUBEISHHLIX Bblllle XapakrepucTui n, k: R =r / n — oTHOCHTE IB-
HaA HSﬁhITD‘{HDCTb, v=k / N~ OTHOCHMTEJIBHAA CKOPOCTD [Iepeavu.

CyiecTByIOLIME TOMEXOYCTONYMBEIE KOJIbI MOKHO pasfeNinTh Ha pAA rpynm,
TOJBKO 4aCTh U3 KOTODBIX MCIOJNb3YETCA NJIA Dﬁnapymeﬂmt OU.IHBOK B nepe—
JaBaeMbIX Mo ceTH akeTax (Ha puc. 7.3 MCTIONbL3yeMEle LA 3TOM 1[eN TPyII-
Tibi BhIleJIeHbl YTOLIEHHBIMY CTPeaKaMy). B rpymine cucreMaTHuecKuX (Jm-

6 — JlokajbHLIE CeTH
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HEeMHBLIX) KOKOB 00LIMM CEOMCTBOM ABJIAETCA TO, 4To M100as paspeleHHasn KOM-
OuHanMA MoKeT OBITH MOJYYEHA B Pe3yabTaTe JMHeNHbIX onepaluit Hay au-
HelHO-He3aBMCMMEIMM BEKTOpamMy. 3T0 CriocobCTByeT yIpolleHyio anaparT-
HOJM M MporpaMMHON peanM3auyy JaHHBIX KOAOB, MOBLIIAET CKOPOCTh
EBLINOJAHEHMA HeoOXOMMMBIX ONepalMii.

[NpoBepoyHEEe PE3PALL Flpusepouums pcspmu
g o o MoMexoYCTOAYHERIE KOO
Y Y X 'Y Y Y
AOTOR RGOPHBLIN
n-6ur n-G6ur m = 6ur
Bnounwe HenpepbigHsie
PerypeHTHbe (cBEPTOUHbIE):
NpH HOPMUPOBBHHH NOOBBPOYHEX
PA3PANOB YUMTHBAKITCA M0 BUT
PasHoMepHeie HEp&BHﬂMGpHHE
(n=const)
Ko.nanse
PEAKO HENOAb3YESHbIE
CUMBOD AL KOAHPYOTCH
BONbUWMM UHCAOM TOUEK M TUPE
Paanenursie Hepuananunue

I(o.n.u C NOCTORHHOM NNOTHOCTLIO EAMHULL
WHhOPMALMOHHLIE M NPOBEPOUHBIE PA3NANL!
HEPA3AENUMEI

CucTemarMyeckue Hemcmnamuecme
(nHHEeAHwE)
Butw Kl:u:tu C KOHTPONBHBIM
weTHOCTH/ CYMMUPOBAHUEM
HEYETHOCTH

Luknuueckie
KOOk

Koo BYX

Puc. 7.3. Knaccudukaumsa NoMexoycTonymebix Konos

IMpocTelimumMi cHCTEMATHHECKMMM KOTAMK ABNAIOTCA DUTHI YeTHOCTH /HeveT-
gocTy. OHK He MO3BOJIAIOT 00HAPYKUTB OIIMOKYM YeTHOI KpaTHOCTH (T.€. oMb~
KM OJHOBPEMEHHO B ABYX, YETbIpeX M T.4. OMTaX) M MO3TOMY MCITOJIL3YIOTCH
NpY HeBLICOKMX TpeGoBaHMAX K BEPHOCTH MIPUHMMAEMbIX AaHHBIX (MK npn
MaJioi BepOATHOCTH 0LIMOOK B nuENK ntepenaun). IlpuMepoM MOMKET CITYHUTE
out Parity (cooTBeTcTBHe) B yCTaHOBKAX pPesKMMOB paboThl OCeA0BaTEIb-
HOTO opTa ¢ noMolUbio kpMaH sl MODE (MS DOS). HecMoTp# Ha orpaHM4eH-
HEIE BOBMOXHOCTH 00HAPYXKeHuA ounboK, BUTH YeTHOCTH /HEYETHOCTH MMe-
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10T G0NbIIOE 3HAYEHNE B TEOPUM NOMEX0YCTOMYMBOTO KogupoBauua, Onum ua
MEePBLIX MaTeMaTH4uecKi 0BOCHOBAHHBIX M MPaKTHYECKM MCIOIb30BAHHBIX
MOMEX0YCTONMMBEIX KOHOB — Kombl XaMMuHra mpeacrasiAtoT coboii npocto
COBOKYIMHOCTL NIEPEKPECTHLIX MPOBEPOK Ha YeTHOCTE /HeueTHOCTh. IlnKmiec—
KM€ KOkl MOTYT PacCMaTPUBAThCA Kak 0000IeHHbIE NPOBEPKH HAa YETHOCTD /
HEe4YeTHOCTH (CM. fajee).

7.2.3. Uuknuyeckue Kofibl [CRC)

IInkaieckue KOLb! — 3TO IEJIOE CEMEICTRBO MOMEX0YCTOMHMBLIX KOMOB, BKJIO-
yaloliee B cefA B KauecTBe OJHON M3 PA3HOBMIHOCTE! KOUb X9MMMHTA, HO B
uenom obecreunsatoiiee 6oabIIYIO r’HOKOCTD € TOUKY 3PEHMA BOSMOKHOCTH
peajm3auyuu Kogos ¢ HeobXonmmodl crnocobBoCThIO OGHAPYAEHUA U UCTIPAB-
J1enus omnboK, onpeneaseMo napameTpom d,, 110 cpaBHeHHia ¢ KofgaMu XaM-
munra (ans xoroperx d =3 uan d =4). [lupokoe ucnons3oBaHKe MUKAKHYEC-
KMX KONOB Ha NMpaKTHKe 00yCJ/IOBJEHO TaKie [IPOCTOTON pealnmu3aumu
COOTBETCTBYIOLMX KOJEPOB M JeKOoLepOoB.

OCHOBHBIE CBOMCTBA ¥ CaMO Ha3BaHME UMKIAMYECKMX KOJOB CBA3aHBI C TEM,
YTO BCe pa3pelnenHsie kombunanuy 6uT B nepenasaemoM coobienuy (Kogo-
Bhle CJIOBa) MOryT OBITh MONY4eHBl MyTEeM OMepaluy UMKIHYECKOro CABUra
HEKOTOPOro MCXOAHOID KOJOBOTO CJIOBA:

(aa,..a_ )

[an-laoal."'an-rh

IIIMM‘IECKHG KOIOBI 3a0aKTCH C NMOMOLIBIO TAK HA3BIBASMEBIX NOpOAIa KX
MOJAMHEOMOB (MHOTOUJIeHOB) g(X) Mk ux KopHeit. [Topork naoLmit nosmMHOM nMe-
eT BUA

= -1
Gix)=g x"+g_x"'+. +g,
roe g =={0,1}, x=2.
Kpowme Toro, BEOAATCA MOHATHA MOMMHOMA MCXOIHOTO cO00IneHns
= fe-1 k-2
ux)=u_ x*+u  x**+ . +u
M MOJIMHOMA KOAMPOBAaHHOTO coobLIeHNnA
- -1 -2
Alx)=a x"'ta x™+ .. +a,

,H..TIR STHX NONUHOMOB, NPEACTABIAKILMX 0060171, No CyulecTEy, albTEPHATHE-
HYI 3alMchb 4MCeJ B ,}IBOH‘{HOI‘;I CHcTeMe CHMCIeHMA, ONpeleNaAloTCA onepa-
UMM CAOHCHMA, YMHOMKEHHA M JeJIeHHA, HEO@XO,EL“ME:IE ANA OpraHu3almy Ko-

o*
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IUPOBAHKA H I€KOAMPOBaHMA coobuenusa. Bee 3T onepauuym BLITOMHAIOTCA
0 MOZLY IO 2.

PaccMOTPUM TI0CTIE0BATENILHOCTE KOAMPOBAHMA Ha TIPMMEepe HMKIMIECKOTO
koza (7,4,3), umeromero g(x) = x*+ x+ 1:

1) mHdoOpMaLMOHHASA YACTh COODIUEHNA 3AIMMCEIBAETCA B BHJIE TI0-
JIMHOMA:

u(x) =u, x*'+u x4+ +u,
B paccmaTpueaemom npumepe k =4 u qna coobmenna 0111 nomy-
HaeMm
ux)=x*+x+1,
2) u(x) ymHOXKaeTcsA X', 9TO COOTBETCTBYET HMKINYECKOMY CABH-
Iy Mcxonnora coobIeEuA Ha T pa3pANoB BJeBO:
ux)x*=(xt+x+ )x*=x*+x'+x%
3) mony4eHHLIX MHOrO'JIeH NeJUTCA Ha B(X):

R(x)
=ec¢(x)® | —,
g(x)

u(x) x"

———

g(x)

rae ¢(X)-nosMHEOM — 4aCTHOE ¢ MaKcUMaNbHOM cTenenbio (k-1); R(x)-
MOJMHOM — OCTATOK C MAKCHMMAaNLHOMR cTenensio (r-1); @ — oboana-
yeHUe Nopa3pAAHO ONepauMy CYMMHPOBAHMA IO MOIYIIO 2 (Mc-
kmovawwee MJIN).

Konuposannoe coobiierue NpefCcTaBIAETCA B BULE

Ax) =u(x) x"® R(x),

TO €CTh Ha MECTe MAaAINMX, 0cBo60KISeHHEIX Noce JOMHOMKEHMA Ha X', pas-

PAIOB, 3aMCHIBAIOTCA MPOBEPOYHbIE PA3PAMALI &

a rpr @ o

r-1?

Jlna paccMaTpuBaeMoro npuMepa:

X+x+x| | [ x+x+1
@ x5+x3+x2 | _____
————— x2+ x =c(x)
> il Mo 1
@ x*+x2+x




FnaBa 7. Anroputmel ceTn Ethernet /Fast Ethernet 165

Takwum obpasom, B gaHHoM caydae A(x) = (* +x' +x)@x=x*+ x'+ x*+ x.
IlepegaBaemoe KoauposanHoe coobienne B 0BbIuHOM ABOMYHOM hopme uMe-
eT BUJ:

0111 010
—— —
k —6ur r — 6ur

OnyH 13 BO3MOKHBIX BaPUAHTOB alllla paTyPHOM peanusauuu Kofepa AJA pac-
CMaTpMBAEMOro NpuMepa npejicTaBlieH Ha puc. 7.4 BMecTe ¢ NocaeioBaTelb-
HOCTBIO CHMTHAJIOB, [TOXTBEPIKIAI0NIell TONyHYeRle TeX Ke CaMbIX PCBepoy-
HeIX pa3panos (010) ua Bocemom Takrte (r + k + 1 =8).

Kogmep npencrasnaeT cob0ii CABHTOBLIN PETHMCTD ¢ 00paTHLIMY CBASAMM, OPra-
HU3YEeMbIMY C IOMOLbI0 daemerToR M2 (uckmouasomee MJIV, cymmaTop no
moxyao 2). CTpyKTypa obpaTHBIX CBA3EH MONHOCTHIO ONpEeAeNAeTCA HeRyie-
BbIMM K03 hHIUMEHTaMM NOPOXKAIONULIET0 MOMMHOMA (X).

gd-l Lg 1 g | .
LM2 ol T D| T O_.;_Bm

M2 Dl T
Hexomioe L
coobuer
[o] C LC
com [ [l
0

V b
o 0 0 0 - 0
1) 0 ——=0°0~ w0 ——>0°0 w0~ a0
9 1 1t M0 ——— 00~ A~ N
3) 1—;—1-9\\?\;1——*1@ \\\U \\\g
4 | —— 140 TN —— 1t M TR
§ g — 001 S\ —1-1 TSN Y~
B 00— 001w ——1¢] \\\a \\1.
70— 0°0 ) —:—109‘\\8 \\\*-3
8) 0— 0+ I E—— DY ] |

Puc. 7.4. Mpumep GoOpMUPOBAHUA LMKNNYeckoro koaa (curnan obpaTHow ceaam
OTNWYEH OT HYAA Ha 5-M 1 6-M TakTax)

Ha NepBpIX BOCLEMM TAKTAX KJIOY K. HaX0IHWTCA B BEPXHEM NMOJOKEHUM M
thopMupyIOTCA NTPOBEPOUHble PaspAaLL 3aTeM Kkirioy Ki. yeraHaBauBaercs B
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HUKHEE NOJ0XKEeHHUE, YTO COOTBETCTBYET paspeIBy Leneii o6paTHEIX cBA3EH 1
nepena4de HEMOCPeACTBEHHO B KAHAJ CBA3M MM HA MOAYJIATOP NPOBEPOYHBIX
pa3spanos. [lJia BpeMeHHOro XpaHeHus MH(OpMalMOHHOH YacTH coobnIeHnA ¢
LeJbI0 MoCJIeNyI0Lel ee Mepelayy BMeCTe ¢ IPOBEPOYHBIMY Pa3PANAMMU KO-
Jep, OHEBHIHO, JOMMKeH ObITh JOMONHEH CABUIOBLIM PErMCTPOM ZNMHONA B K
Pa3pAMoB, KIIOYaMK 1 COOTBETCTBYIOILMMYM LenamMy ynpasneana. Onnako, B
LEJIOM, aNNapaTypHele 3aTPATH NIPH PeasMa3aiyy KOJepos B CayYae UUKAM-
YEeCKMX KOAOB HeBeauKH — ofLlee yucao TPUITepoB K anemenToB M2 (uckmio-
4asf perueTp BPeMEeHHOT0 XpaHeuna MHGOPMAMOHHO YacTH COODIIeHA) He
npeBkluaeT 2 r ¥ He 3aBMCUT OT ANMHB! HHGOPMaLMOHHOM YacT coobienua.

Jlnyxsxoﬁosuﬁ anemenT M2, Ha OOMH U3 BX010B KOTOPOTO MOZAETCA B [10CJ]IE-
noBaTeNbHONM hopme cooblienne, Ha BhIXoAe hopMUpyeT BUT YeTHOCTH MUK
HEYeTHOCTH (B 3aBMCHMOCTH OT 3HAYEHUA CHIHAJA Ha BTOPOM BXOJe aJieMeH-
Ta M2 — 0 wau 1) ana storo coobuienusa. B cxeme kozepa (puc. 7.4) sneMeHTH
M2 BRIIOYEHB! MEXKAY OTAENbHBIMY TPUITEPAaMK CABMIOBOTO PerucTpa, npy-
YeM CMIHaJIbl 06paTHO CBA3H, IOCTYTIAIOLLMe HA «CBOGOIHBIE » BXOALI DIIeMEH~
ToR M2 (He cBA3auHBIe ¢ nepenayeil cobcTBeHHO COODIIEHHA Yepea CABUIO-
BEIN PErMeTp), 3aBMCAT KaK OT NPeIIecTBYIOLMX Pa3pANoB coobIe N, Tak
U OT CTPYKTYphl 00paTHBIX CBA3el, NpMHATON B Kofepe. B peayirsTaTe nuk-
NudecKkuit Kog, hopMHpPYyeMblii TAKMM KOIEPOM, MOXHO CHUTATE COBOKYITHOC-
Thi0 060BIeHERIX OUT YETHOCTH M HEMETHOCTH, THII KOTOPBIX (METHOCTb MJH
HEYeTHOCTh) He ONpeJieNieH 3apaHee M MOYKeT JHHAMHYECKH MEHATLCA OT TaK-
Ta K TaKTy.

Tloposxaatonye MOAMHEOMBI, TPeACTaBIAIOLIME cO00¥ T. H. HIIPUBOAMMbIe MHO-
TO4/1eHbI (MHOrO4JIeHbl, KOTOPbIe AeNATCA JIMILB Ha eAMHMILY M Ha camux ceba),
Taly/aupoBaHbl ANA pa3HbiX SHawennuii n, K u d,, sanpumep, n = 7..255,
k =3..247,d, = 3..127. [IpakTH4YeCKH B KOMITBIOTEPHBIX CETAX UCTIONBIYIOTCH
LMKIM9eCKHe KOIbI IMHOIO B 2 uau 4 Baitra (16 man 32 6ura), a mapaMeTpsl n,
k w d B ABHOM Bu/le He yKa3blBaloTcA. DTO CBA3AHO C BOBMOXHOCTRIO BhiGOpa
Pa3IMYHOMN AJKMHE] [10JIA JaHHBIX B TAKeTe Ha JTane YeTAHOBJIEHHA M Bplbopa
napaMeTpoB coeMHeHNA NPH HeM3MEeHHO! IJMHe oA UUMKIMISCKOro Koja.
TeopeTnieckas BEPOATHOCTh OIIMOKK [IPM Npueme B caydae UCMoJb30BaHMA
UMKIMYECKOr0 Kofia He Xy»ke p_ <1/27, Tak 4T0 ANA BBITIONHEHMA YCA0BMA CTaH-
naprta p__ < 10 HeoGxomumoe YMCII0 MPOBEPOYHLIX Paspsuos I > log,10° = 20.
Kpome cayuaiino pacnpeneieHHBIX, UMKJINHEC K KOJ [MO3BONAET 00HApY MU~
BaTh TIOAPAL cAefyiomue oinbKK (Tak HasuiBaeMble NakeTw ommboxr) pan-
HOW | = I HAKM MeHbLIe. 3TO 0CODEHHO BasKHO B CBA3U C BO3MOXKHOCTEIO BO3-
HMKHOBEHHA NPOAOJIKHTENLHLIX BO BpEMEHH NMOMEX, AefCTBYIOMMX Ha
NpOTAMEHHBIE AMHUY Mepellain B KOMINbIOTePHBIX CeTAX.



naea 7. Anroputmbl cetu Ethernet /Fast Ethernet 167

Xora uuknuueckue Koubl 06nananT cnocobHOCTEIO MCNpaBIeHUA oKubox
BLICOKOJi KpaTHOCTH (npy GoabIOM 3HaYEHMM apameTpa d ) M M3BeCTHbI TeX-
HUYEeCKHe pellieHnA JeKonepos Cc MCIIPABIEHHEM OILIHGOK, OQHaAKOIIpaKTHYeC-
Kaf peanm3alums TaKUX NEKOJEepoB Ha COBPEeMEHHOM JTale NpPeACcTaBIAeT A
3aTPYAHUTENbHOM, 0cobeHHO B CJryHae [ POKOMOOCHbIX (BEICOKOCKOPOCTHBIX)
KaHaJoB cBA3M. B HacToAmee BpemA Gosiee pacnpocTpaHe k! eK0epkl ¢ 06-
HapyceHuem oumbok. IIpn ncnonb3oBaHMM 00OHAPY#HMBAIOLETO AeKOlepa B
cucTeMe nepepauy uHMOpPMalyKH HEBEPHO NPUHATAA MHODOPMALMA MOMKET
MTHOPUPOBATLCA MO0 MOKeT BriTh 3anpolieHa NOBTOPHAA IEPERAaYa TOl Ke
uHGOpMaLMY; B TIOCJEQHEM clTydae IpeanosaraeTcsa Kaludaue CUraania noja-
TBEPXKIEHUA MPABUALHOCTH NPHHATONM MEDOPMALINK, TIOCTYIAOLIETO OT TPH-
eMHMKA K nepefaTuuky uHgopmaumy. [lo Mepe passuTusa sneMenTHoM 6asel
cliegyer OXHMIATDH IIOABJICHHMA B MHTETPAJbHOM UCIOJHEHHH AeKOOEepOB LMK~
JIMHECKMX KOZ0B, CTIOCODHEIX He TOJMBKO 00HapyMMBaTh, HO U UCMIPaBJIATL
oLMbKM.

OTMeTuM TakMkKe, 9TO KpOME CHCTEM nepegaydn uﬂcbopmauuu. UMEKIMYeCcKe
KOABI MCNOJb3YETCA B 3aMNOMMHAIOIIMX YoTpoiicTsax (3Y) a1 obHapy meHun
BO3MOKHBIX ommbok B cunTEIBaemo uHbopmatmu. [Ipu samucu daiinos va
IMCK (B TOM 9MCJIe TPy MX apXMBUPOBaHMK) BMecTe ¢ (hajinamMu DOpMUPYIOTCA
M 3aNMCHIBAIOTCH COOTBETCTBYIOIIME MKI4HecKHe Koabl IIpn yrennn daii-
JIOB (B TOM 9MCJIE TIPHM M3BAetennn GaioB U3 apXHBa) BLIMMCJEHHbIe LIMKIH-
HYEeCKHMe Ko/ibl CPAaBHMBAIOTCH C 3aIMCaAHHBIMM U TAKHM oﬁpaaom oﬁuapymuna—
10TCA BO3MOXKHBIE O1IMOKKH. CBOJICTBA LMKIMYECKOrD KOJa JIEXKAT B OCHOBE
CUrHaTypHOro aHanusa (adpdexTipHOro criocoba noucKa annapaTHbIX HEHCIT-
paBHOCTel B UMMPOBLIX YCTPOMCTBAX Pa3aMHHON CA0KHOCTH). BapuaHTht
MpaKTH4eCKoH peann3anii COOTBETCTBYIOIIHX KOAEPOB 1 CUTHATYPHBIX aHa-
NU3ATOPOB MMEIOT Mexxk Ay coboit MEOro oburero.

Cnenyer caesaTh ABa 3aMeYaHUA OTHOCHTEINBLHO CAOKHUBILENHCA TePMUHO0-
run. XOTA MOHATHE «IMKIHYeCKHE KOIbI» JOCTATOUHO LUMPOKOe, HA PaKTHKE
ero oBIYHO MCIIOABIYIOT A 0003HAYEHHA TOJBKO OXHOM PA3HOBUIHOCTH,
OMMCAHHOW BLIIIE ¥ MMEIOLell B aHrNMoA3BIYHOM NuTepaType Ha3eauue CRC
{Cyclic Redundancy Check — umkangeckan uabsiTounan nposepka). Bonee
TOTO, MHOLAA TToJe TaKkeTa, (pakTuuecky cogeprxaee kog CRC, HasuiBaeTcs
«KOHTPOJBLHOM CYMMOJi», 4TO B IPMHIMIIE HE COBCEM BEPHO, HO BCTPEYABTCH
TOBCEMECTHO.

ITepcrnekTHBHLIMM C TOYKY 3PEHN allllaPaTy pHOM peanusalum npencTapiaa-
1ored koabl BYX (kogst Boysa—Yaynxypu—XoKBUHTeMa), TAK 3Ke, KAK M KOJIbI
Xommunra, BXonAiLte B ceMecrso upuxanideckux kogos. Koast BYX ne canu-
KoM BonbLIod AJMHEBL (TpyMepHo 1o n = 1023) onrymansaet uhiy 61M3KK K on-
THMaJLHBIM KOaM, T.. obecneumBaloT MaKeuMaihHoe 3xa4enne d npu miu-
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HMMAJbHO! M3ORITOYHOCTH. TH KOJk ¥3ie HAULIW IPAKTUYECKOe IIpUMere-
HMe B UM(PPOBLIX CUCTEMAX 3aMIMCHU 3BYKA (peyuy, MyShIKM), NpUYEM B BApHaH-
Te, IPpeAyCMaTPUBAIoNIeM UCNpasienye obHapYKeHHbIX omnbok. IIGI;NITHO,
9T0 OTHOCHTEJLHO HEBBICOKME 9acTOThI AUCKPeTH3alli 3BYKOBRIX CUIRAJIOB
(48 nam 96 kI'1) He NPenATCTBYIOT TAK ¥ECTKO, KAK B CJIydae BRICOKOCKOPOC-
THRIX CeTel, TpoBeleHuIO NOMOJMHUTEIbHEIX BRIYUCISHIMI.

!
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8.1. Annaparypa 10BASES

ToncTslii kabenb — 3T0 NEPBLIN, KJACCHIECKMIA THT Kabend, KOTOphIii UCTNONb-
aosaJicA B Ethernet c camoro Hawana. B HacTosAlee BpeMa OH He O4¥eHb [INPo-
KO pacrnpocTpaHeH, XoTA ¥ obecneunBaeT MaKCUMMAALEYIO NMPOTAMEHHOCTE
CETH C TOMOJIOTMEN «ILKMHA». ITO CBA3AHO B IEPBYI0 o¥epeNs ¢ GoabmmMu TPy A~
HOCTAMM MOHTa XA arrnapa'rypm ¥ CPaBHMTEJBHO BLICOKOM ee CTOMMOCTBIO.

ToncTelfA KoaKCHaNbHBIN Kabeab nnpencraenaeT coboit 50-omHEI kKabens nu-
ameTpoM OKOJO 1 cM 1 OTIMYaEeTCA BLICOKOM secTKoCThIo, OH HMeeT JBa 0C-
HOBHBIX THMa 06onouky: cranmapTias PVC kenroro uBera (Hampumep, Ka-
Genn Belden 9880) w TecdbhanoHoBan Teflon opaHkeBo-KOPHMYHEBOro LUBETA
(manmpumMep, kabens Belden 89880). [Iupoxo pacrnpocTpaHeHs! ToNcTeIe Kabe-
au tuna RG-11 n RG-8 (oTamme Mex oy HUMM COCTOUT B TOM, 4To ¥ RG-11
nocepefpeHa LeHTpanbHaA xuiaa). ToncTeii kabess — 8To camas foporas cpe-
fa nepefaquy (IpMMEPHO BTPOe NOPOKe, YeM JApyTue TUIbI). 3aTO Y TOJNCTOrO
Kafena nydule MOMeXoyCTOMYMBOCTE, MEHBLUE 3aTyXaHue M Bhillle MeXaHH-
9ecKaf NPOYHOCTh.

ITo cTaHmapTy K oHOMY cermeRTy {(LauHoi Ko 500 MeTpoB) He NOJHHO Noj-
KmwyaThes 6osee 100 aborerToR. PaccTOAHMA MEXKAY TOMKAMM MX MOAKIIO-
YeHMA He JoJKHO ObITh MeHbLIe, YeM 2,5 MeTpa, HHaYe BO3HMKAIOT MCKaXe-
HUA Nepenapaemeix cureasos. [loaTtomy nna ynobeTBa mosne3oBaTens Ha
obosouky kabesia yacTo HAaHOCATCH YepHble NOJIOCKKU KaK pas yepea KadKible
2,5 meTpa.
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ArnmapaThsie cpenctea 10BASES npeacraeserns! Ha puc. 8.1. OHM BKIIOHAIOT B
ceba kabesb, pazbeMbl, TEPMUHATOPBI, TPAHCHBEPKI U TPaHCHBEPHLIe Kaben,

I 1A coenuHeHUA KYCKOB TOJICTOTO KOAKCHAMBLHOro kKabena u npucoeSHHEHUA
K HEMY TEepPMMHATOPOB MCNOJNB3YIOTCA PadheMbl Tak Haseizaemoro N-Tuma,
YCTaHOBKA KOTOPhIX OBOJBHO CJIOXKHA M TpebyeT cneumatbHbIX MHCTPYMEH-
TOB (B IPOTMBHOM cJyuYae BO3MOMHBI MCKa»<E€HUA CUTHAJIOB Ha cTeIKax). JBa
pasbeMa N-TUna ANA yBeJWHYeHHA NAMHE] Kabess MOTYT COeUHATLCA C N0~
mowbio Barrel-koHHEKTOPOB.

ToncToi kabens ¢ pagnemamu N-Tuna

Tpancusepnbiii kabens
D ¢ DiX-pazvemamn

D
J

Tpaucueep

Nepnuuamp Q

Puc. 8.1. Annapatypa 10BASES

IIpu BuiMONHEHMH cerMenTa ceTy Ha Dase ToscrToro kabena KejaTenbHO MC-
MoJAB30BaTh OOMH Kycok Kabeas munyu G6paTh BCe ero Kycki yM3 OLHON NapTUX
OIHOTO IpoM3BoaMTENA. B NPOTHBHOM CJIyyYae Ha CThIKaX pa3HOPOIHbBIX Kabe-
nieji MoryT OBITH MCKaXkeHuA curHanos, Ecam kabens cermenra ofpasyerca ua
HeCKOJBKMX KYCKOB, TO C LeJbK CHHMEeHHA m‘pameuﬁ CHIHAJla PEKOMEeHOY -
eTCA MCTIONB30BaTh KycKu AamuOA 23,4 merpa, 70,2 merpa un 117 meTpos (¢
norpenHocThio 0,5 Merpa). HMKakuX OTRETBJICHWMI 1 PAa3BeTBJIEHU TOJICTOID
rkabeya He fONIyCKAeTCA.

Ha oboux xoHuax xabena cermMenTa MOJPKHBI BbITh YeTaHOBJACHB! 50-0MHBIE
TepMUHATOPE N-THIIa, OXHH (M TONLKO OXMH) M3 KOTOPRIX HAZI0 3a3€MIIHTh.

Tonersiii kabesb HUKOTA HE MOABOAAT HEMOCPEACTBEHHO K KA OMY KOMIThIO-
TEPY CETH, 3TO CHOMHEO i Hey HOOHO IR MCIONAbIOBAHNA, TAK KAK KOMITbIOTEph
OyayT cOBeplIeHHO HeTOABMKHEL Ero nmpoxknagbpiBaloT no cTeHe MJM O MOJY
nomeniernA. JIna npucoeaHeHNA CeTEBBIX aJalITEPOB K TOJICTOMY Kabelo cry-
AT CreUMANbHEBIE TPaHCHBEPE! (eM. pue. 8.2). Tparcusep (ol e MAU, Medium
Attachment Unit — ycTpoMCTBO NpycoeIMHEHUA K CPefie) YCTAHABIMBAGTCA
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HENQCpenCTBEHHO HA TOJCTOM kabeJe v CBA3LIBALTCAC ajJanTepoM TpaHCHBED-
BeiM kabenem. Jaa npucoeaMHeHMA TpaHCHBEPOB K ToacToMy Kabemio wame
BCETO MCMOAB3YIOTCA ClIELHaIbHEIE COSIMHNTENLHBIE YCTPOACTRA, IPeioKeH-
Hele Koprniopauueit AMP, koropsie He TpebyloT paspesanua kabens B Touke
npyucoeIMHEHNMA, a IIPOCTO MPOKAJILIBAIOT 060N0YKY U M30NALMIO Kabens u obec-
MeuUBAIOT MEXaHUIECKOe M BJIeKTPUUECKO. COeIMHEHME KAK C OIIJIeTKOM, Tak 1
C UEHTPaILHOM Km0 kabensa. OHM HOCAT HABBAHMA «BAMOMPOB». JIpyTofi THUI
coenuanTens Tpebyer paspeaanud kabens u ycTaHoBKY Ha 00a KOHIA pasbe-
MOB, T103TOMY OH TOPa3I0 MEeHee Moy AApeH.

15-KOHTaKTHRIE

pasnenmst (DIX) Toncreif
/ KOAKCHANBHHIH
Anarrep kabenb
Ethernet
W AMP
COCIMHHTRE
50-0MHsIi TepMUHATOD & Psacal -t

Puc. 8.2. NoacoenuHenue agantepa K Toncromy xabenio

TpascuBepHbIii kabeas npencrapiaer coboi rnbrmit MHOrONIPORONHEN Kabens
IMaMeTpOM 0K0JI0 1 em, cofepakalluit YeTLIpE 3KpaHMPOBAHHbIE BUTLIE [T PhL.
Inuna obpiuHOrO TpaHCHBEpHOTrO kabena moxer pocruraTs 50 MeTpos, a 6o-
Jlee TOHKOTO ¥ rubKoro odbMCHOro BapMaHTa TpaHcusepHoro kabena —12,5 met-
poB, ueM ofecneunBaeTca AocTaTouHaA cBoboa nepeMeleHuA KOMITbIOTEPOB.
Ha koHLIaX TpaHCHBEPHOrO Kabens ycTaHaBAMBaKOTCA 15-KOHTAKTHEIE pagbe-
bl (DIX-pa3bemsl Tuna «euika», DB-15P). TpancueepHsiii kabeas HaspiBa-
erca raxxe AUl-kabenem (Attachment Unit Interface) uim Drop-kabenem,
criyckoBeiM KabeneM, a ero pasbemel — AUI-pagbemamu. Tpancueep nuraer-
€ OT BHYTPEHHEr0 MCTOYHMKA MUTaHNA KOMILIOTEPA U JOJKeH MmoTpebnaTs
Tok He Goyee 0,5 A oT mcrounmnka +12 B.

Tabn. 8.1. HazHayexwue koHTakTos AUl pasbema DBI1S

Kontakr HasHa4eHMe

i CD axpan
2 CD+
3 TX+
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Tabn. 8.1. Haznauenue xonTakTos AUl pasbema DB1S (npoponxeHue)

Kontaxr HasznaveHue

4 RX akpan

5 RX+

6 1 Semna

7 He ucnonnayercs
8 He ucnionsayeres
9 CD-

10 TX-

11 TX axpan

12 RX-

13 IIuranue (+ 12 B)
14 OKpaH MTaHHA
15 He ucnoneayerca

Ceresoit aganTep, paboTarouuii ¢ ToNCThM KabeseM, J0JKeH MMETb BHELIHMIA
15-ronTakTRE AUl-pasbem (pasbem DIX Tuna «poseTka», DB-15S). Ha-
3Ha4YeHue KOHTAKTOB 3ITOT0 padbema npuseneHo B taba. 8.1, Ina cBa3u uc-
MOJNL3YIOTCA TPH Naphbl 3KPaENMPOBAHHEIX AHM(pEHePEeRIHAIbHBIX CHIHAJIOB!
nepepapaemasn aganrepom uadopmaima (TX+,TX- u TX akpan), npunumae-
Mana n3 cety uudopmauna (RX+, RX-u RX skpan), a Takke CHrHaN HaaMuua
Kommanu (CD+, CD- u CD skpan). IIposox nuraHuA Takxe SKPaHUpPYeTCA
ANA YMeHblUeHUS BAUMAHKA BHEIIHKMX HaBonok. ['abBannYecKan pa3ssnaka B
IaNHOM CJly4ae OCYLIecTBJIAETCA BHYTpM TpaHcuBepa. Hanpasxcenue naonsa-
KK MeX Ty aDOHEeHTaMK MOMKeT JOCTUTATh D KUJIOBOJBT.

Ecau B cTpyKRTYPE CETEBOr0 afanTepa NpeaycMoTPEHO e pekioyene (Tym-
Baepamu min mepemsrukamu) Ethernet—Cheapernet, Halo nepexIOYNTE €ro
B pexxum Ethernet (To ects 10BASES). Cxema coeIMHEHUA KOMITBIOTEPOB CET-
MEHTa CceTH Ha ToJieToM kabese mokasana Ha puc. 8.3.

MakcumanbHOe KOJIMIeCTBO CeTMEHTOB IIPY peanu3alluy Beel CceTH TONbKO Ha
TOJICTOM KOAKCHANLHOM Kabesne He A0JIAKHO NpeBbllaTh IMTATH (Dﬁlllaﬂ JIuHa
cet — 2,5 kunomerpa). CooTBeTcTBEHHO NoTpelyeTcA YyeTkipe permrepa. To
ecTs oflee KOJIMYECTBO KOMILIOTEPOB, IOACOSIMHEHHBIX K TOJACTOMY Kabe-
JI0, B MPMHLIMIE HE MOXKET MPEBbILIATh NATHCOT.
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Puc, 8.3. CoequreHue KOMNLIOTEPOB CeTH TONCTLIM kabenem

MuuuMansue Habop 06OPYAOBAHNA ANA OQHOCETMEHTHON CETH Ha TONCTOM
rafesie BRO4aeT B ceba cneayiouue 3JIeMeHThl:

® ceTeBhle aflaliTepsl (110 uMcny obbeIMHAEMBIX B CETL KOMITbIO-
TepoB) ¢ AUI-pasbsemamy;

» TONCTHIA kKabens ¢ pazpeMamy N-THIa Ha KOHUAX, ob1Ia g HJIM-
Ha KOTOPOro AOCTATO4HA ANA 00be AMHEHUA BCeX KOMIIBIOTEPOB
ceru;

e TparcHuBepHble Kabenu ¢ 15-koHTakTEEIMM AUI-passemamy Ha
KOHLAX AIMHOI OT KOMIblIOTEPA IO TOJNCTOro xabens (mo Kosm-
HECTBY CETEBBIX aaNTepPOB),

® TpaHCHUBEPH! ([T KOJIMYECTBY CETEBhIX aANaNTTepPOB);

e nBa Barrel-konHexkTopa N-Tyna gndA npucoeyHeHMA TepMUHA -
TOpOB Ha KOHLaX Kabens;

¢ oauue N-tepmunaTop 6e3 BazeMlIeHusR,;
* oxux N-TepMuHATOp C 3a3eMJIEHUEM.

B sacTronee Bpema annapatypa 10BASE-5 npaxkTu4yecky He MCIICAbB3YRTCH,
HO B HEKOTOPBIX CAy4YaAX OHa ellle NPMMEHAETCA ANA opranusaumuu bazopoit
(Backbone) cetn. losia cereBrix aganrepor ¢ AUI paznemamu ceiivac He npe-
Bbilaet 5%.

8.2. Annaparypa 10BASE2

ToHKHi KoaKCHaIbHBIM Kabelb 0TAMYaeTCa OT TOJCTOr0 BABOE MeHbLLIel TON-~
L{MHON (AMaMeTp OKOJIO 5 MM), BHAUMTENbHO Oourbutedt rubkocThio, BoabIINM
yRoBeTBOM MOHTazKa, MeHbILIEH CTOMMOCTDRIO (IPUMEPHO B TPK pa3a [elesle
ToJctoro). He ynueuTennHO, 4TO CeTH HA €r0 OCHOBE [TONY UMM ropa3fio 6ons-
wee pacnpoctpaHenye. TorkuiA Kabenb, KaK U TOJCTEIA, UMEET BOJIHOBOE CO-
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npotueierne 50 Om 1 Tpebyer Takoro ke 50-0MHOro OKOHEYHOro COTJIacoBa~
Hus, Ecau TroneTeii kKabenb 0b6a3aTENbHO NoNKeH BbITh HAEKHO 3AKPEIJeH,
HanpMMep, Ha CTEHE MK HA 110JIy NIOMELIeHN s, TO TOHKWH Kabexs Briosne mMo-
et OLITE MPONOMEH HABECHBIM MOHTAMOM, YTO MO3BOJAET JOBOJBLHO I[IPOCTO
NepeMellaTs KOMIbIOTEPDI B Npefeniax NoMeuieH!A.

Camuim GONBIMM HEJOCTATKOM TOHKOro Kabesa ABAAETCA MEHbIUAA JOIYC-
TMMaA aauHa cermenTa (mo 185 m). Muorma, npaspa, M3roToBUTENN COTEBBIX
anamépon YKa3bIBAIOT JOMYCTHMYO LIMAY cerMenTa 200 M mmu gasce 300 m.
B noclegHeM ClIy4Yae MOXKeT 0Ka3aThCA, YTO TAKHE CETEBhIE 4JanTepsl HE CNo-
coOHE! CBASLIBATHCA C afaNTEPaMy APYTHUX TUMOR, TAK KAK HCIOABIYIOT He-
cTaHHAPTHLlEe YpoBEM curHanoB. Haubonee pacnpocTpadeHHbI TUIT TOHKOTO
KoakcHasbHoro kabena — 9o RG-58 A/U.

Towkni kabene
c BNC-pasbemamn

TepmunaTtop
C 333EMIEHHEM

TepmunaTop
fea aa3eMneHns

Puc. B.4. Annaparypa 10BASE2

Anmapartypa nas paboTs! ¢ ToHKMM kabesem (pyc. 8.4) ropasno npollle, yem B
caydqae Tonceroro kabens. I[lomumo ceTeBbIX aganTepor, TpebyloTea TOJIBKO
kabeJsn cooTBeTCTBYIOIIEH NIMHBI, pa3bemMbl, T-KOHHEeKTOPB! M TEPMUHATOPDI
(omun c 3azemiuernem). Mexay xaaoi napoit aboHeHTOB NMpoKJagEIBaeTCA
OTHeNbHbIA KycoK kabens ¢ nsyma GajtoHeTHBIMKM pasbeMamu Tuna BNC na
KoHIax. MuruManbHaA AIMHA KycKa Kabena (MMHMMaNLHOE paccTOAHME MeX -
ny abonenramn) — 0,5 merpa. JlomyckaeTcs, XOTA ¥ He PEKOMEHAYETCH, CO-
equHeHne KyckoB Kabena mexny coboit ¢ momouibio BNC I-koHHEKTOpoR
(Barrel-korHexkTopos). Paghemsl Ha kabenb MOryT NpUManuBaThCHA, HO Hauie
YCTAHABAMBAIOTCA € IOMOLIBIO CIIENHATEHOTO 00XKHMHOTO HHCTPYMEHTA, IPH-
YyeM HaZO CIefuTh, YToObl 06:KMMHON MHCTPYMEHT COOTBETCTBOBAJ Mapke
BLIOPAHHOrO pasbeMa.

Ha naate aganrepa gonxen HaxoauTeess BNC-pasbeM, K KOTOpoMY NIpHcoe-
nuuaerca BNC T-kontekTop, coequHAIOLMIT IIJIATY ¢ ABYMA KyCKaMH Kabe-
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s (puc. 8.5). Ilpyu 3ToM eciu B CTPYKTYPE CETeBOro aflanTepa MpeaycMoTPeHo
nepekaiodeHue pexkumon (Tymbnepamu uan nepembiuxkamu) «Ethernet —
Cheapernet», Hafio epermOYMTL aganTep B pexxum «Cheapernei» (a1o pac-
npocTpaHeHHoe Ha3BaHKe cermenta 10BASE2 Boobiue 1 TOHKOro KoakcHalb-
Horo kafenAa B wacTHOCTH). [aMbBaHMYECKY0 PA3BA3KY OCYLIECTBJAAET CaM
aparrep, Hanpaxerue uaoaAunn cocrapnaer 100 B, uTo 3HaUNTEIBHO MEHE-
LIe, 4eM B ciyyae ToscToro kabens.

BNC
'l-xom‘lamop

ol n

Apantep BNC
pasbeM

Puc. 8.5. MpucoeanHerme aganTepa K TOHKOMY KaakcuanbHomy kabenio

Komy-To MOMKeT NoKasaTsCA yHOOHEIM BRIIOYNTE MEXAY Pa3bheMoM ajanTte-
pa 1 BNC T-xkoHHEKTOpPOM OTPe30K Kabens u pacmoouTh BECh COSNMHM~
TenabHbli y3en (T-kouHexTop 1 nsa BNC pasnema) nopasslile oT afantepa u
KOMIIbIOTEpa. B NMpMHIMIe 3TO AOMyCcKaeTCd, HO CTAHAAPT onpefelseT, 4To
OJMHA TAKOTQ BCTABIEHHOrO oTpeska kabela He NoJI’KHA TNpeBbllaTh 4 oM.
Bpsan nu kabens Taxoit gauHbl 9TO-HMOYOP macT, moaTOMY Jytllle BCe-TAKM
BBINTOJIHATE COEIMHEHMe MMEeHHO TaK, KaK IoKasaHo Ha puc. 8.5,

OTMeTHM, YTO pas3beMbl OTEYECTBEHHOrO npouasoacTsa Tuna CP-50 sBoobie-
TO OAXOAAT LA COSOMHEHURA C MMIOPTHEIMM padbemamu BNC. Ognako co-
BCeM HefoNbIIoe OTMYME B PpasMepax 9THX pasbeMoB NMPUBOIUT K TOMY, HTO
UX coenuHeHMe TpedyeT 3HAYMTENbHRIX (DU3NYeCcKUX YCHIINI, ONacHBIX AJA
UenocT afanTepa, Tak 9To JYUIIe BCe-TaKM [IpHAepHUBaThCA OTHOTO THIIA
pPas3beMoB, TeM Gosee 4TO CTOAT celfdac pa3heMsl He TaK YK MEOro (0K0J10 1o~
JIOBMHBI Joanapal).

Ecnu Besi ceTh BBINOJHASTCA HAa TOHKOM Kabede, To, cornacHo cTaHJAPTY, KO-
JIMYEeCcTB0 CEerMEHTOB He JOJKHO NPEeBBIaTh NATH (Takum obpaszom, obimasn
nanHa ceti cocraBuT 925 M, noTpebyerces yerspe penuTepa). Makeumannuoe
Koan4ecTBC a00HEHTOB Ha OXHOM ceTMerTe (BKJII0Yasa peluTephl) He NOIHHO
OnrTh Goapie 30, To ecTh obiyee yMeao aboHEHTOR B ceTH Ha Daze TOHKOTO Ka-
Bens B npununne He mMozxeT ObTh boasure 150.
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Puc. 8.6. CoeuHeHWe KOMNBIOTEPOB COTU TOHKUM Kabenem

ITpumep coenuHEeHMA KOMITBIOTEPOB B CETH € MTOMOIILIO TOHKOTO kabea noka-
3aH Ha puc. 8.6. 3neck, kak u B cayyae ToNCTOro kabena, peanM3yerca cTal-
JapTHaA TOMONOTMA «ILIMHA».

MunaumanpHet Habop 06opyNOBaHMA AJNA OJHOCErMEHTHOM CETH Ha TOHKOM
kabene noseH BKMIOYATE B cebf caeaymue 31eMenThi:

® ceTeRble afanTtepsl (Mo yucay obbe MAAEMBIX B CETh KOMIIbIO-
TEepoB);

s orpesku Kabens ¢ BNC-pasbemamu sa oboux xonuax, obmas
IJIMHA KOTOPbIX NOCTATOYHA JiA obbeIHHeHUA BCeX KOMNbIO-
TEpoB;

¢ BNC T-koHHeKTOPEI (10 YHCIY CeTeBLIX ANaNTEPOB);
® oxauH BNC repmusaTop bea 3azeMienns;
» omuH BNC TepMuHaTOp ¢ 3a3eMICHKEM,

Ecau ceTs CTpoMTCA M3 HECKONBKMX CEIMEHTOB C MCIIONB30BAHMEM PenuTe-
POE M KOHI|EHTPATOPOB, TQ HAZI0 YYHTHIBATE, YTO HEKOTOPBIE KOHLEHTPATOPhI
MMeIT BeTpoeHHbIe 50-0MHbIe TEPMMHATOPBI (MHOMIA — OTKJII049aeMble), 4T
yrnpoujaeT npobaeme! cornacoBaHuA. Eciii e TakuX BCTPOEHHBIX TEPMMHA-
TOPOB HET, TO HaJ0 MCIOJNbL30BATh BHELIHME TEPMUHATODE! HA KA I0M KOHIle
KaM¢Io0ro cerMeHTa, ¥ Torja nepeqyucieHnas annapatypa 6yner trpebosaTnes
JLIS Ka¥KO0T0 CerMenTa.

OTMeTyM, 9TO B NPHELMIE BO3MOMKHA Peaiu3alinia KaKoro-To cerMenTa ceTn
#a 6a3e orpesxos kabeneit paznoro Tuna (ToacTOro ¥ ToHKOro). B aToMm cnyyae
JIJIA pacueTa JADMYCTUMON AJMHBL CeTMeHTa Kabensa pekoMeRayeTes nojlb30-
BaTHCA CHAEAYIOLIMM NPOCTLIM COOTHOILIEHMEM:

(3,28 - L) + L <500m,
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rae L u L — cooreeTcTBEHHO ANMHA TOHKOTO u Tonctoro kaGena. Opnake
ny4llie BCe-TaKy MCIIONb30BATh TOYHDIH pacyeT paborocnocobHoCTH CceTH, KO-
TOPLIf ONMCAH B CIIeUMaNLHOM [T1aBe KHUIK.

Ho HenasHero Bpemery annaparypa 10BASE?2 6rina camoii monyaspxoit. Ka-
Benn, pa3beMsl, afanTepsl JJIA Hee BLIMIYyCcKaIUCh HAaMBOMBIIMM KOJMYECTEOM
NpOM3BOAMTENEN, YTO NPUBOIMIIO K PETYNAPHOMY CHMKeHMIO ieH. Ho ceffyac
ee Bce Goneine BerTecHser 10BASE-T, noposi copepieRso HeonpaBaaHHo, BeAb
nna webonbmmx ceteit 10BASE2 o6rtuno npescrasnageT coboit camoe pewue-
Boe u ynobHoe penenue. B ciiyvae, korga ynobHee «ImHa», a He «nacCUBHAA
3peanar», cermenThl 10BASE2 nenecoofpa3Ho BKIKYATDL M B CJA0KHBIE CETH €
HECKOJBbKHMMH KOHUEHTpaTOpPaMH.

8.3. Annaparypa 10BASE-T

CeTts Ethernet Ha Gase BMTON napst paasusaerca ¢ 1990 roga U cTagoBUTCA
Bce Gonee nonynsapHoi. Bo MHOroM 310 06 bACHASTCA MOZION, a BOBCE HE Mpe-
MMYyILIecTBaMy BUTO napel. Beas obopynosanue nas Hee 00bI4YHO JOpPOKE, 4EM
ana 10BASE2. Ograko 10BASE-T neficTBUTENbHO MMEET BAXKHBIE JOCTOMH-
CTBa, I7IaBHOE M3 KOTOPBIX COCTOMT B BO3MOMKHOCTH IIJIABHOTO Mepexoja Ha
Fast Ethernet, uero He MoOTyT 00eCIIeYUTL CETMEHTHI HAa KOAKCHANBHOM Kabe-
ne. Ilosperxaenue ogroro 13 Kabenell He BEZET K BBIXOAY U3 CTPOA Beell ceTu.
OTkassl 060pyAOBaHKMA NPOILE JIOKAJIM30BaTh. K TOMY e MOHTa’>K CeTH Ha
BMTOJ nape npoiwe. ¥ 100HO ¥ TO, YTO K KasI0MY KOMIILIOTEPY MOAXOJHT TOMb-
KO ofuH Kabens, a He gBa, Kax B cayyae 10BASE2.

B cermenTe 10BASE-T nepena4a cuMriajos oCyLECTBAAETCS 110 ABYM BUTBIM
napamnpoeBoOoOB, KaxKad U3 KOTOPLIX NepefaeT TONBKO B OJHY CTOPOHY (O,I{Ha
napa — nepejawpwan, Apyras — npuaumaloman). Kabeaem, cogepkanmm ta-
Kie IBOMHBIE BUTHIE Maphbl, Kamabli U3 aBOHEeHTOR ceTy NpHUCOeaUHACTCA K
KOHLeHTpaTopy (xaby), MCNONb30BAHKME KOTOPOro B JAHHOM CJY4Yae B OTJM-
dlie OT paCCMOTPEHHLIX paHee obA3aTeABHO. KO!{D.EHTpaTOp NPOM3BOOUT CMeE-
LLIeHME CUTHAMOB 0T aboHeHTOB AN A peanusauuy Metona xoeryna CSMA /CD,
TO €CTh B JAHHOM CJy'ae Peagu3yeTcHd TONONOrHA «NMaccMBHAA 3Be30a» (pm:‘
8.7), KoTopad, KaK ye 0TMe4alloch, PaBHOLEHHA TOMOJNOIMH «LLIMHA ».

I[JTVIR& COeOMHHTEJBHOTO Kaﬁe.'flﬂ Me::mry afalnrTepoMm M xonnempampom He
IOJKHA NpeBsiaTh 100 MeTPOB, 9T YaCTO HAKJIAALIBAET CYLECTREHHBIE 0T~
paHMYEeHMA Ha paaMelleHMe KoMNbioTepos. Kabens ucronbayerca rubkmit,
auMaMeTpoM oxoxno 6 mm. VI3 HeTsipex BUTBIX Map, BXOIsIUMX B Kabeis, mc-
noJbaytoTes Todbko gee. Hanbonee pacnipocTpaneHHblii TMR kabensd — 9T0 Ka-
Gens EIA /TIA kaTeropuu 3. Ho B HacToAllee BpeMA PEKOMBHLYETCH HCIOML-
30BaTh Donlee KauecTBeHHbIT Kabeb KaTeropuu 5 (Miu aaske Bulle), KOTOPLIN
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noasosiseT He3 npobaem nepexoanTsk Ha Fast Ethernet. ITonmynapen kabenn
Mapxu AWG 22-26. Hu B KoeMm cyvae HeJIb3 IPMMEHATh TenedoHHbIe Kabe-
JIM, B KOTOPBIX NTPOBOMAa He 00pasyioT BMTHIX Nap, TaAK KakK 3TO BEI3LIBAET Ha-
pywennda B pabore ceTn.

Konuenrparop
8-KOHTAKTHBIE
paswemul RJ-45 — e

Anarrtep % Anarrrep
=

Puc. 8.7. Noaxnioterna aBOHEHTOB CeTi € NOMOLLBIO BATOM Napsl

Kabenn npucoeguHAIOTCA K afanTepy M K KOHUEHTPaTOpy 8-KOHTaKTHBIMU
pazsemamu THna RJ-45 (puc. 8.8), BHemHe noxoxumu Ha oberaaple Tenedon-
Hble PA3'bEeMBbl, B KOTOPBIX UCTIONB3YIOTCA TOMBKO HeThIpe KonTakTa. Hasuna-
YeHMe KOHTAKTOR pasbeMa npueejeHo B Taba. 8.2,

MonTax u obcay)MBaHue HEOKPAHUPOBaHALIX Kabeseil ¢ BUTHIMM IapamMmu
(UTP-kabeuest) ropa3no npollle, 4em KoaKCHaILHBIX Kabenel, Tak KaK OHN He
MMEIOT MeTaNaM4ecKoi onneTkyu. 9To kacaerca croumoctTy Kabena, ro UTP-
KaGem CTOAT MpUMMEepPHO BABOE JeLIeBIe, HeM TOHKHIT KoaKCHaIbHbIi kabes,
HO MpH BTOM HAJNO YYWUTHIBATE, YTO B CJAyuae TOIOJOrMM naccHBHaA 3Be3[a
xabend obbiyno Tpebyerca ropasno Gonblite, HeM TPY TONOJIOTHH LIIMHA.

Tabn. 8.2, HazHaueHne KOHTAKTOB paibema RJ-45 cermenta 10BASE-T

Koutakt HaszHauenue LiseT npoeopa

1 TX+ Bennlit/opaHsKeBblit
2 TX- Opamxesbiit/6ensit
3 RX+ Bensi1/3enensiii

4 He ucnons3yercs

5 He ucnonsayerca

6 RX- Senexntit /Genblit

7 He ucnonbayerca

8 He uenonssyerca
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)

Ilepenaya no BHTLIM Napam BegeTcs aAuddepeHIMalbHIMY CUTHATAMM C L1e-
JIbK) YBeJAMYeHUA [TOMEXOYCTONYMBOCTH CETH, TO €CTh HM OAMH U3 [IPOBOACE
9THUX BUTBIX Map He 3a3emiAeTca. B oTimuie OT CerMeHTOB C KOAKCHATBHEIM
xabesieM nosbz0BATENIO HE BANO HM MCIIOJL30BATH BHEIIHIE TEPMUHATODSI,
HM 3a3eMJATh Kabelb, JOCTATOYHO BCEr0 NHIUb 06ecreYnTs 3a3eMIEHNE KOM-
MBIOTEPOB CETH.

Puc. 8.8, Pazvem RJ-45

[lepexpectuniit i
Konrakr  Llens kabenb LHens  Konraxr
1 TX+ TX+ 1
2 TX- TX- 2
3 RX+ RX+ 3
6 RX- RX- 6
pamoi
Kourakr  Llens xabens Llens  Kourakr
1 TX+ TX+ 1
2 TX- TX- 2
3 RX+ RX+ 3
6 RX- RX- 6

Puc. 8.9. CoeavHeHue NpOBOAOB NPRAMOTO U NEPEKPECTHOro kabenen cermeqTa
10BASE-T

B cetu 10BASE-T npuMeHAIOTCA ABA BUA COEIMHEHNA TPOBOXOB Kabens (puc.
8.9). Ecniu Bano o6beQUHUTE B CETh BCErO IBA KOMNLIOTEPA, TO MOKHO 000ii-
THChL Boobie Ge3 KoHIEHTPaTOpa, NPUMERMB TaK HA3BEIBAEMBIIl rieperpecT-
Ablit Kabenas (crossover cable), KoTopwiit coeiuHAeT NEpeaaoLMe KOHTAKTL
oxHoro pasbema RJ-45 c npueMasiMu KORTaKTaMK Opyroro pasbema RJ-45 u
#aobopor. A ANA COEOMHEHUA KOMIILIOTEPOB ¢ KOHLEHTPATOPOM 0DbIUHO Mc-
noabayeTcA nNpaMoii kabens (direct cable), B KoTopoM coenMEAIOTCA MEKIY
cobolt oaMHAKOBbIe KOHTaKThI 000X pasbemos. Ha Takoit npamoit kaGens pac-
CYHTAHO GGJTBUIMHCTBO KOHUEHTpPaTOpPOB. Hago. rxpaana. YHUTBIBaTD, YTO MHOI-
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IA [IepeKpecTHOe cOeIMHEHVE MMERTCA BHYTPH NOPTa KOHUEHTpaTopa (cTad-
IapT peKoMeHAYeT foMedaTh TaKoi nopt 6ykeoi «X»), Tak 4TO, BRINOJHAA
COBMMHEHMA B CeTH, Halo ObITh 04eHb aKKypaTHbIM. Hazlo elle y9uThLIBaTE,
uyT0 Kabens, COBAMHEAIOIINIT IBA KOHUEHTPATOPa Yepes o0bIMEEIe MOPTEL, J0Ja-
JK€H ObITh MepexpecTHEIM. A BOT Kalesb, coeIMHAIOLMH CrIeLMaabHblHA pac-
IIMPUTENbHEIA TOPT 0fHOro KoruentpaTopa (UpLink) c HopmMaabHEIM IOpTOM
JpPYTroro KOHIEHTpaTopa, AOJKeR ObITE IPAMBIM.

Crnegyer Tak:Ke OTMETMTh TaKyio 0cOBEHHOCTE a/IaNTepoB M KOHLEHTPaTOpOB,
paccHMTaHHRIX Ha paboTy ¢ BUTOM Napoit, Kak HaJIMuKMe B HMX BCTPOSHHOTQ KOH-
TPOJIA NPaBUALHOCTH coeiMuenun ceTu. IIpu oTcyTeTBUM Nepena«m vudopma-
MM OHM [epropMUecKy nepeaaiot rectosbie umynses! (NLP — Normal Link
Pulse), o HaaMyMio KOTOPAIX Ha MPHMEMHOM KOHLLE OTIpeieIAETCA LIeN0CTHOCTE
kabensa. J{na Bu3yaTbHOrO KOHTPOJIA MPABMILHOCTH COSIMHEHNI TPeIyCMOT-
PEeHBI crlenuaibHble CBeTonMoAb! «Link», KOTOpbIE TOPAT NPH MPaBUILHOM CO-
€MHEBMH annapatypsl. 9TO 049eHb }noﬁho M BBITOJHO OTJIMYAEeT CEeIrMEHT
10BASE-T or 10BASE2 u 10BASES, rae nonobHaa hyHKUMA M3-3a IIMHHOR
CTPYKTYPHI B IPMHLUIIE He MOXKeT OuITh TpeXyCMOTPEHA.

MunumanpHblil Habop ofopyHnoBaHMA AJA CETH Ha BUTOM Nape BKIKYAET B
ceﬁa cJaenylole 3JeMeHThI!

e CeTeBLIE afanTephl (Mo 9ucay obbeIMHAEMBIX B CETh KOMITBIO-
Tepos), nmetomue UTP-pasbsemsl RJ-45;

¢ oTpeaku kabend ¢ pasbemamu RJ-45 Ha ofonx xonuax (no ame-
Ny 06BeNMHAEMBIX KOMITBIOTEPOB);

®  OfMH KOHLEHTpPATOp, nMmetomuii cronbko UTP-nopToB ¢ pagbe-
mamu RJ-45, ckonbKo HeobXoaumMo 06 b€ AMHUTE KOMIIBIOTEPOB.

IIpumMep coenmuHeHMA KOMMNbIOTEPOB CETH HA BMTON Tape Mo CTaHAApPTY
10BASE-T nokasad Ha puc. 8§.10.

Konueunrpatop

Puc. 8.10. CoeguiHeHwe koMneoTEpoB cetk 10BASE-T
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8.4. Annapatypa 10BASE-FL

ITupoko MCNONBE30BATE ONTOBOJIOKOHELI Kabens B Ethernet nauanu cpapuu-
TeNbHO HefaBHO. Ero npumeHeHue MO3BOIMIIO CPasy e 3HAYMUTENIbHO YBeau-
9MThb AOMYCTHMYIO ANMHY CETMEHTA M CYIIEeCTBEHHO MOBBICUTL NIOMEXO0YCTOMN-
HYUBOCTE NEpegaydm. HemasnoBanHa Takse M [IONHAA ralbBaHMYECKA A pPa3BA3Ka
KOMIIBIOTEPOB CeTH, KOTOpaA JOCTHraeTcd 3neck 6e3 BCAKON AOMOAHUTENb-
HOJt aTlnapaTypst, IPOCTO B cUAY creuuury cpens nepefawi. Eme onxo npe-
MMYIOeCTBO OITOBOJIOKOHHBIX xabesieil COCTOMT B BOZMOMKHOCTH IIJIaBHOTO I1e-
pexona Ha Fast Ethernet, Tax kak nponyckHas crocofHOCTE ONTOBOJIOKHA
MO3BONAET NOCTHTHYTE He Tosibko 100 Mbut/c, Ho 1 Gosee BBICOKMX CKOpPOC-
Tell nepemadu.

Ilepenava urgopMauyy B AaHHOM CAydYae MIAET N0 ABYM ONTOBOJIOKOHHEIM
kabenAM, MepefalolMM CHTHaJbl B pa3Hble CTOPOHE! (kak M B 10BASE-T).
Muorma ncnons3yoTes ABY XMPOBOHEIE ONITOBOJIOKOHHEIE Kabes, comepiKa-
mue a8a xabens B obiueil sneniveii obonoyke, Ho walle — JBa ONMHOYHEIX Ka-
Bens. Bonpeks pacnpocTpPaHeHHOMY MHEHMIO, CTOMMOCTE ONTOBOJNOKOHHOTO
Kkabesq He CIMIIKOM BEICOKA (0HA DJIM3KA K CTOMMOCTH TOHKOrO KOaKCHaJILHO-
ro kabens). IIpasaa, B eNOM anmapaTypa B IaHHOM ClIy4ae OKa3bIBAETCH 3a-
METHO JOPOIKe, TAK Kak TpebyeT MCcnosbh30BaHMA JOPOTUX ONTOBOJOKOHHBIX
TPaHCHBEPOB.

Annaparypa 10BASE-FL uMeeTr cxofcTso Kak ¢ annapatypoit 10BASES
(3nech TOXKEe TIPUMEHAIOTCA BHEIIHKME TPaHCHMBEPHI, COeIMHeHHbIe ¢ ajanTre-
poM TpaHCcHBEpHBIM kabenem), Tak u ¢ annapatypoit l0BASE-T (3xeck Tax-
JKe IPUMMEeHASTCA TONOJNOTUA «[TaCCHBHAA 3BE3a» 1 [[Ba PASHOHATIpa BJIEHHbIX
kabensa). Cxema coeIMHEHNMA CETEBOT0 ajaliTepa ¥ KOHUEHTPaTopa NnokasaHa
Ha puc. 8.11.

Konuenrparop
€ ONTOBOJIOKOHHBIMH
nopramu

TXRX TXRX TXRX
p=R =1 ==

| 3-koHTaKTIRE
2U1-pa’mmu Onrosonokornbie kaGesn

Apanrep
Ethernet

FOMAU

Tpancusephstil kabens

Puc. 8.11. CoenvHeHue afanTepa 1 KoHUeHRTpaTopa B 10BASE-FL
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OnroBonokoHHBI TpaHeusep HasbiBaeTes FOMAU (Fiber Optic MAU). On
BRIMONHAET Bee DYHKLMK 06b14uHOro Tpaeusepa (MAU), Ho, KpoMe TOro, npe-
ofpasyeT 2JeKTPUYeCcKuii CHIrHal B ONTHYeCKMH IpK epeade 1 o6paTHO npy
npuenme. FOMAU rakxce dopMupyeT ¥ KOHTPOJUPYET CHTHAJ LEeJIOCTHOCTH
JNUHUM CBA3M, NEPefABaeMblil B Nay3axX MeXAy IepefaBaeMbIMU NTAKeTaMH,
IlesnocTHOCTL THHMHM CBA3Y, KaK ¥ B cayvae 10BASE-T, uaauuupyerca cee-
roguonamu «Link». 1A npMcoeIMHEHUA TPAHCHBEPA K alanTepy NPUMeHA-
erca craupaprasti AUI-kabesn, Takoit xe, kKak y B enyvae 10BASES, Ho anivna
€ro He J0JI’KHa IPeBsIlaTh 25 M.

JdnuHa onToBOMOKOHHBIX Kabeneil, cOEMHAIOIIMX TPaHCHBED M KOHLEH-
TPaTOp, MOXeT AocTHraTh 2 kM 6e3 npuMenennua kakux Obl To Hu 66110 per-
paHcaaTopos. Takum ofpasom BoaMOXKHO o6heMHEeHME B JOKAJNbHYIO CEThb
KOMITBIOTEPOB, HAXORAWMXCA B Pa3HBIX 3JaHMAX, CHJILHO PaSHECEHHBIX Tep-
puUTOpPHMAbHO.

Hepnonaqa.nmm ONTOBONOKOHHAA CBA3E NPHMMEHAJNIACE NPEUMYILIeCTBEHHO OAA
csasy mexay pemurepamu. [losromy nepssiit crasgapt FOIRL (Fiber Optic
Inter-Repeater Link), pazpaGoTannsnt B HaYale BOCBMMIGCATBIX, Ipeanoia-
raJl Kax pas cBA3bL MEXIY IBYMA penuTepamMu Ha pacctoanrse o 1000 merpos.
3aTem Guinu paapaGoTaHel ONTOBOJIOKOHHLIE TPAHCHBEPH] A NOAKIIOHEHHA
K pENUTEPY OTHAENbHBIX KOMIbIOTEPOB ¥ cTarAapT 10BASE-F, Brmouaroni
B cebdA TpM THIIA CErMeHTOB.

* 10BASE-FL samennn crapsiit crannapt FOIRL. On naubonee
pacmpocTpalel B HacroAllee Bpemsa. OH obecneunsaer ¢BA3L
MENIY JABYMA KOMMNBIOTEPAMH, MEXKY ABYMA PENMTEPAMHY UK
MeMXIY KOMNbIOTEPOM M PENTMTEDOM. MaxcumMaabuoe paccToa-
uie — no 2000 m.

» 10BASE-FB npeanassa4eH AJA CHEXPOHHOTO o6MeHa MEKAY
HECKOJbKUMH penuMTepamu ¢ Lelibio oGpasosanna 6a30s0it pac-
npeneneHHOl penuTepHO cucTeMul. MakcumanbHoe pac-
croauue — 10 2000 m. Illnpokoro pacnpocTpaHeHHa He TOIy-
EiE

s 10BASE-FP npenrasunauen ana obbeIMHEHUA B TOMONOTHIO
«TIacCMBHAA 3Be3Ma» Des MCNoNb30BaHMA PEIIMTEDOB K0 33 KOM-
MBIOTEPOB (1A 3TOr0 IPHMEHAIOTCA ClIeLMAILHbBIE ONITHYECKHE
paspereuTesu). MaxcumanpHoe paccToAHME OT KOMIIBIOTEPA A0
passereutens — no 500 m. Takoe coxpallleHHe AONYCTHMOro
paccToABNA o0bACHAETCA CHIBHBIM 3aTYXaHWEM B Pa3BETBH-
Tene. I_HHPOKOI'C‘ pacrnpoCTpaHeHMA 3TOT TUN CErMEeHTa TaKixe
HE IOy I
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Puc. 8.12. ST-pa3bem ona ONTOBONOKOHHOrO kabens

CrannapTHLI OITOBOJOKOHHBI Kabenbs 10BASE-FL pomxen uMeTs Ha o6o-
MX KOHLAX ONTOBOJIOKOHHEIE GajoneTHble ST-pa3beMbl, NOKa3aHHEIE HA pHC.
8.12 (crargapr BFOC/2.5). Ilpucoe AMHEHNE 9TOT0 PAa3'heMa K TPAHCUBEDY MJIH
KOHLeHTpaTOPy He choxHee, yem BNC-pasrema B ceru 10BASE2. Micnone-
3YHTCA Takike padbemsl THna SC, npucoeguHaemslie rnogobao RJ-45 nyrem
MMPOCTOro BCTaBJEeHUA B rHe3/0. Padbembl SC 00bIYHO 3 ECTKO COEIMHEHB! TIO
nBa gaa aByx kabened (puc. 8.13). CyuiecTByloT TakiKe pasbems! THna MIC
FDDI, nomobro pasbemam SC BeTaBrsemele B rHe3no. [Ipu nokynxe obopyno-
BaHMA HAJZIO CAEMTb 3a COOTBETCTBMEM Pa3beMOB, YCTAHOBJICHHBIX HA Kabe-
Je, ¥ OTBETHBEIX pa3bemMOB TDAHCHBEPOB MK KOHLIEHTDATOPOB.

B cooTBeTcTBMM cO cTaaapToMm, B 10BASE-FL ucnonesyeres myawtumono-
BuIif kabesb 1 cBeT ¢ ANMHOM BoNHB 850 HM, XOTH B NePCIIEKTHEE He HCKIIOYEeH
repexon Ha OgHOMONOBLIT Kabenb. CyMMapHBIE ONTUYeCKKe [I0TEPH B CEIMeHTe
{kak B kabene, Tak 1 B pas’beMax) He ZomxKHbl NpeBsiaTth 12,5 1B. [Ipu aTom
norepu B Kabese cocTapaAioT okoNo 4—5 ob Ha kuaomeTp AauHs kKabenas, a
norepu B pazpeme — ot 0,5 1o 2,0 xB (oTa BesM9IMHA CUIBHO 3ABUCUT OT Kaye-
CTBA YCTAHOBKM pasdbema). TONbKO NpH TaKMX BEJIMYMHAX [OTEPh MOMXHO ra-
PaHTHPOBAThL YCTOMUKMBYIO CBASEL Ha NpeneabHol anuue kabenn. Ha npakru-
Ke JIy4Ilie He pPUCKOBATh M OpaTh ANMHY Kabesf NPOLEHTOB Ha NECATh MEHbIIIE
npeaenabHOMA.

Puc. 8.13. SC-pa3beM ans ONTOBONOKOHHOIO kabenn
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IlpuMmep coegMHEHUA KOMIIBIOTEPOB ¢ NOMOILIO OIITOBONOKOHHOrO Kabens B
TOMOJOrMIO «[IaCCHBHAA 3Be3/la» nokasaH Ha puc. 8.14.

MwuuyumanbEblit Habop 0bopynoBaHKMA ANA COSAMHEHMA ONITOBOJIOKOHHLIM Ka~
GeneM ABY X KOMITBXOTEPOB BKAIOYaeT B ceba cnenyolmue a1eMeHThI:

® JBa CEeTEBbIX aJlanTepa ¢ TPAHCUBEPHBIMY PAa3bEMAMM,;
® 1Ba ONTOBOJOKOHHBIX TpaHcuBepa (FOMAUY),
® [Ba TPAHCHMBEPHBIX Kabexns;

® JNBa ONTOBOJIOKOHHBLIX Kabens ¢ ST-pazvemamu (uau ¢ SCuamnc
MIC pasbemami) Ha KOHIAX.

Econ Tpebyerca coenuunTs Gobie IBYX KOMIBIOTEPOB, TO HAO MCTIONB30-
BaTE KOHLEHTPATOP, MMEIOMIMIT ONTOBOJIOKOHHBIE MOPThHL. Kaxabi KoMIbIO-
Tep cHabxaeTcA TPAaHCHMBEPOM U TPaHCHBEPHEIM KabeneM, a Takske ABYMA OIT-
TOBOJNOKOHHBIMY KabeNAMMU ¢ COOTBETCTBYOILMMYM Pa3heMaML.

Konuentparop
{ONTOBOIOKOHHBIH )

TXRX TXRX TXRX

TX X TX}J

FOMAU FOMAU FOMAU
RX RX]| RX

Puc. 8.14. O6beguHeHne KOMNbLIOTEPOR B CBTb NO CTaHAapTy 10BASE-FL

8.5. Annaparypa 100BASE-TX

Cxema obbenuHenns KomibeioTepos B ceTb 100BASE-TX npakTudeckn Hu-
YeM HE OTJIM4AeTCH OT cXeMbl B cnyqae 10BASE-T (puc. 8.15). Oguaxo B 570M
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cayyae HeobxomuMo npumeHeRue kabeyeli ¢ HesKPaAHMPOBAHHBIMM BUTBIMM
napamu (UTP) kaTeropuu 5 1im BelILe,

Jna npucoenuuennna kabened Tak e, Kak 1 B cayyae 10BASE-T, ucnonsay-
w0Ted 8-kouTaKTHBIE pagbeMbl TUNa RJ-45. Ho atu pazbems! (kaTeropuu 5) ne-
CKOJILKO OTJINHAKOTCA OT padbeMoB Kateropuy 3. Kak u ana 10BASE-T, nomuaa
kabena He Mo)keT npessinaTs 100 M, MCTIONL3YeTCA TOMONOTHA «IACCHBHAA
3Be3fla» ¢ KOHLIEHTPaTopPOM B LieHTpe. TOJILKO ceTeBble ajanTephbl NOJKHEI ObITh
Fast Ethernet, u koHUeRTPaTOP AOMiceH ObITh PaCCUUTAH Ha MOAKIIOYEHME cer-
menToB 100BASE-TX. VIMeHHO 09TOMY PEKOMEH/YETCH IPH yCTaHOBKE CeTH
10BASE-T cpasy e npoknaasisaTh kabenb kaTeropuu 5. Mexxny ananrepa-
MM U KabenaMM ceTH MOTYT BKJIIOUATHCHA BLIHOCHEIE TPRHCHBEDDL.

) Konuenrparop

Puc. 8.15. Cxema obvenHeHvs KOMMNBIOTEPOR NO CTaHaapTy 100BASE-TX

Xora MakcuManbHan gauna kabens kak 8 10BASE-T, rax u 8 100BASE-TX
paBHa 100 M, HO Ipupoaa ITHX orpaHnYeHui pasanysa. B cayyae 10BASE-T
npenenbHan nimHa kabenn B 100 M orpaHyyeHa TONBKO KadecTBOM Kabena
{rounee, 3aTyxaHuem cursaja B HeM) M B IPUHIMIE MoKeT ObITh yBeaudena
npu ucnoae3oBanmy Gosee copepiuenHoro kabens (Hanpumep, ao 150 m). A B
ciayuae 100BASE-TX npenensuas nanura 100 m onpepensetcs 2afaHHBIMH
BpPEMEHHBIMU COOTHOLIEHMAMM 00MeHa (YCTAHOBJIEHHBIM OrpaHWMYeHMEM Ha
IOBOJHOE Bpems NPOXO0KAEHUA) M He MoskeT ObITh YBeIUUEHa HHM NpY KaAKHUX
yenoBuax. IloaToMy cTaHAapT Jayke PEKOMEHAYET OrpaHMYMBATLCA JJIMHOM
cermenTa B 90 M, yTo6s1 MMeTh 10-npoLeHTHEI] 3anac.

Puc, 8.16. Pasvem DB-9



186 JlokanoHble CETU: apXUTEKTYPa, aNTOPUTMbIl, NPOEKTUPOBaHWE

Ta6n. 8.3. PacnpegeneHue KOHTaKToB passema Tuna RJ-45

KoHTakr HazHa4eHue LiseT nposopa

1 TX+ Benslit /opauskeBsii

2 TX- Opamn2xceBniit/Genbrit

3 RX+ Benwii/3eneusiii
4 He ucnonbayercsa

b He ucnons3yerca

6 RX- Senensnis /Gensiit
7 He ucnonn3yercsa

8 He ucnoab3yerca

M3 Bocbmit KOHTaKTOB padbema RJ-45 ucnoneayerca Tonbko 4 konrakTa (Taba
8.3): ma pna nepenaym uadopmatyu (TX+ u TX-) u nea ana npuema undop-
mauuu (RX+ u RX-). Ilepeaata npoussogurcs auddeperMaAIbHbIMU CHT-
Hanamu. CTaRgapT NpeAyCcMaTpUBaeT TAKIKE BOBMOMKHOCTE NPMMEHEHNA 5K~
paEMpOBaHHOTrO Kabead ¢ AByMA BMTHIMM NapaMu IIPOBOJAOB (BOJHOBOE
conpotupaenue — 150 Om). B aToM ciydae f0JKeH NPUMEHATLCA 9-KOHTAKT-
HBI BKpaHUMpOBaHHEI padbeM DB-9, oH xe pasbem STP IBM Tuna 1 (puc.
8.16), Takoii ;xe, kak B ceTu Token-Ring. Haznauenue KOHTAKTOB 3TOTO pasbe-
Ma npueegeHo B Tabn. §.4.

Tabn. 8.4. PacnpefeneHue KOHTakToB passeMa DBI

KoHtakr HaiHauyeHue LiseT nposona
1 RX+ OpamxeBblit
2 He ucnoaesyercs

3 He ucnonsayercs

4 He ucnonsn3yercsa

) TX+ KpacHbrit

6 RX- HepHhIit

7 He ucnonbayercs

8 Heucnonsayercs

9 TX- 3eJIeHbli

Kak u B ciiygae 10BASE-T, B cern 100BASE-TX moryT HCIIOAL30BATHCA ABA
Tuna kabena: npamMoit u nepexpecTH (pue. 8.17). [lra coequHe A OBy X KOM-
neloTepoB De3 NpUMeHedlA KOHUEHTPATOPOB UCIIONbL3YETCA CTaHAaPTHEIN
nepeKkpecTHbIi (crossover) kabens. A I npucoeTMHEHUA KOMITBIOTEpA K KOH-
LEHTPATOPY NpUMeHAETCA NpAMoi (direct) kabens ¢ coenUHEHHBIMM MEKIY
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cobolt oqMHaKOBLIMM KOHTaKTaMK pa3beMoB. Ecoii nepekpecTHoe coeiMHEHME
npefycMoTpeno BHYTPH KOHLUEHTPATOpa, TO CODTBETCTBy]OLuHﬁ nopTero joJ-
skeH 6biTh nomMedeH OykBoif «X», Kak BUIMM, 31eCh BCE TOYHO TaK 7€, KaK 1 B
cnyqae 10BASE-T.

Hn#a xouTpons nenocrrocTu cet B 100BASE-TX npenycMorpena nepefaya
B MHTEPBAJiaX Me Iy CeTeBBIMM MaKeTaMu creluanbubix curaanos (FLP —
Fast Link Pulse), BLINMOJHAIINX TaKkKe PyHKLHIO ABTOMATHYECKOrO coTia-
COBaHMA CKOPOCTH NEpeaayy annapaTHeix cpencts (Auto-Negotiation).

TlepexpecTHbtit
Kowraxr  Llens xabens Hens  Koutakr
1 TX+ TX+ 1
2 TX- TX- 2
3 RX+ RX+ 3
6 RX- RX- 6
[Mpamoit
Kourakr  [Llens Kabens Lene  Kowrakr
1 TX+ TX+ 1
2 TX- TX- 2
3 RX+ RX+ 3
6 RX- RX- 6

Puc. 8.17. Npamoi 1 nepekpecTHeiA Kabenu, npumensemble 8 cermente 100BASE-TX

8.6. Annapartypa 100BASE-T4

QOcHoeroe otamune annapatypsl 100BASE-T4 ot 100BASE-TX cocTout B TOM,
YTO Nepefava MpOoM3BONHTCA He 110 ABYM, a 10 YeThIPeM HeaKpaHHPOBaHHbIM
BuThIM napam. [Ipu aToM Kabenb MoxceT OEITL MEHEE KaYeCTBEHHBIM, YEM B
cay4yae 100BASE-TX (kareropum 3,4 man 5). Ilpuusaraa s 100BASE-T4 cucre-
Ma KOAMPOBaHKMA CUTHAJOB obecrieunBaeT Ty e caMylo ckopoete 100 Méur /¢
Ha moGom 13 aTux Kabenedi, XOTA CTAHJIAPT PEKOMEHIYET, ecu ecTh TaKad
BOZMOXKHOCTB, HCIIONL30BATE Kabens KaTeropuu 5.

Cxema ofbeIMHEHMA KOMIIBIOTEPOB B CeThL HU4eM He otyinuaercaoT 100BASE-
TX (puc. 8.15). KoMIbloTeph! NPUCOSAMHAIOTCA K KOHLIEHTPATOPY TI0 cXeme
MacCHBHOM 3pe3as!. JnnHa kabeneli TOYHO TaK e He MoKeT Nnpesbiiats 100 M
(cTaHZAPT ¥ B ®TOM CJIyuae peKOMeHIyeT orpanuuusatecd 90 M aas 10-npo-
ueHTHoro 3anaca). Mexay aganrepamu u kabenamu B cliydae HeobXoaMMoC-
TY MOTYT BKJHYaTbCH BBIHOCHBIE TPAHCHBEPHL

Kakuecayuae 100BASE-TX, nna nogknwouenus ceresoro kabesa k agante-
pPY (TpaHCHBEDY) H K KOHLIEHTPATOPY HCNOJB3YIOTCA §-KOHTaKTHBIE PAa3ThLeMBl
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Tuna RJ-45. Ho B naHHOM cayuae 3a1eiicTBOBaHEI Bee 8 KOHTAKTOB pasbeMa.
Hagrawenne KOHTaKTOB Pa3'LeMOB NpeAcTaBIeHo B Tabnuue 8.5,

OfmMeH JaHHBIMM MEET 10 OLHOM NepejaloLelt BUTOM ape, N0 OOHOM| NpueM-
HOI BUTOM Mape 1o ABYM ABYHANpaBJIEHHBIM BUTBIM NIapaM ¢ MCTIONB30Ba-
HMEM TPeXyDPOBHEBBIX AMchhepeHIMalbHEIX CUTHAJIOB.

Tabn. 8.5. PacnpeneneHue KOHTAKTOB pa3bema Tmna RJ-45 ans cermenta 100BASE-T4
(TX — nepepnaua paaHHeix, RX ~ npuem navHbix, Bl — aeyHanpasneHHas nepenaya)

KoHrakT HasHnauyenwe LiseT npoeopa

1 TX_Di1+ Beunlit / opaHIKeBbLit
2 TX Dl1- Opanxeshlit / Genbiii
3 RX D2+ Bennit / 3enerbii

<+ BI_D3+ TonyGoit / 6enblit

5 BI_D3- Beawtit / roxy6oit

6 RX _D2- eunenslit / Genbii

7 BI_D4+ Beuslii / KOpUuHEBLIA
8 BI_D4- Kopuunesstit / Genbrit

LA cBASKM IBYX KOMILIOTEPOB 6€3 NpUMeHeHUA KOHLEHTPATOPOB UCIOAb3Y -
ercs nepexkpecTHulil kabess. B obriuHOM site npamMoM kabene, npuMenAeMoM
INA COEMHEHMA KOMNBIOTEPA ¢ KOHIEHTPaTOPOM, COeNMHEHB! OJHOMMEHHBIE
KOHTAKThl 0Goux pasbemon. Cxembt kabeneit mpuseaens: va puc 8.18. Ecan
NepeKpecTHoe COeIWHEHNE NMpelyCMOTPEHO BHYTPH KOHIEHTPATOpa, TO 00T~
BETCTBYIOLMIT OOPT HONKeH NnoMeyaTben Dyksoit «X». Kak BUgum, u 3xeck
BCE TOYHO TakK ke, Kak B caydae 100BASE-TX u 10BASE-T.

Ina peannsaumm nepegayuy MHopMamu co ckopocteio 100 Méut/c no xa-
Gesto ¢ Manoil monocoit nponyckauua (kateropun 3) B cermente 100BASE-T4
MCNIONb3YETCH OPMIMHAJIBHLIN NPUHLMI KOAMPOBAHMA MHGOPMalMK, HASBI-
sBatowuiics 8B/6T. Ero upes cocTouT B ToM, UTO 8 6MT, KOTOphIE HAMO Nepe-
naTh, npeobpa3sylorcA B 6 TepHapHAIX (TpexypoBHEBBIX ¢ ypoBHAMM -3,5 B,
+3,5 B 1 0 B) curnanos, KoTopele 3aTeM [EPealTes 3a IBa TAKTa 110 TpeMm
BUTHIM napam. IIpy wiecTMPa3pALHOM TPEXAHAYHOM KoJe oblee YMea0 BO3-
MOXHBIX COCTOAHUN paBHo 3° = 720, gro Goablite, uem 28 = 256, To ecTb HMKa-
KX npobieM M3-3a YMEHbILIEeHMS KOTMYECTBa PA3PAL0B He BO3HKKaeT. B pe-
3y/bTaTe 110 Kax 0l BUTOH nape nepefaetca MHGOPMALMA CO CKOPOCTLIO 25
M6ur/c, To ectb Tpebyerca mosoca nponycxkanua scero 12,5 MTI'y (puc. 8.19).
HOna nepenayun nHdopMaly ONHOBPEMEHHO MCTIONbL3YIOTCA IBE IBYHAIPaB-
snenubie BUThie napet (BI_D3 u BI_D4) 1 ogna ogHoHanpasnendas (TX_D1
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uau RX_D2). Yersepras BuTanA napa, He yuacTByoOIIAA B nepenaye uucop-
mauuy (TX_D1 man RX_D2), ucnonbayerca 1na obHapyKeHUA KOJINUSNIA.

KonTakr Liens I'Iep::;'psi:;:huuﬂ Uen:  Konrakt
1 TX_ D1+ TX_DI+ 1
2 TX_DI- TX DI- 2
3 RX_D2+ RX D2+ 3
6 RX_D2- RX_D2- 6
4 Bl D3+ BI_D3+ 4
5 BI_D3- BI_D3- 5
7 BI_D4+ BI D4+ 7
8 Bl D4- BI_D4- 8
1§ #
Kourtakr Hens m Lens KonTtakr
1 TX_D1+ TX DI+ 1
2 TX_DI- TXDI- 2
3 RX D2+ RX D2+ 3
6 RX_D2- RX_D2- 6
4 BI D3+ BI_D3+ 4
5 BI_D3- BI_D3- 5
7 BI_D4+ BI_D4+ T
8 BI_D4- BI D4- 8

Puc. 8.18. Mpamon 1 nepekpecTHbii kabenk cetn 100BASE-T4

80 mc
angopams | 71615 [4]3]2]1]0
mm L 2 W
HHpOpMALTHA kﬂ;4l342ll|0

80 ue
Puc. 8.19. KoguposaHue nHqopmaumm 8B /6T 8 cermente 100BASE-T4
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Ina korTpons uenoctHoeT! cet B 100BASE-~T4 Takske npeycMoTpeHa ne-
pemaua crieuuanbHoro curiasa FLP mesxny cetepslMu nmakeramu. Hannuue
CBA3H MHOMUUPYeTcA cReToguomamm «Link».

8.7. Annaparypa 100BASE-FX

IIpumeHneHue oNTOBONOKOHHOrO Kabens B cermenTe 100BASE-FX nosponaer
CYLIECTBEHHO YBENMYMTE ITPOTAXKeHHOCTE CeTH, a TAKIKe MB0aBUThLCA OT BJIEK-
TPHYECKHX HABOZOK M MOBBICUTE CEKPETHOCTD NepeaBaeMoii MEopMaLi.

Anmapartypa 100BASE-FX ouens 6au3ka k annapatype 10BASE-FL. Touro
TaK e 37eCh UCTIOAb3YEeTCA TONONOrMA «acCHBHAA 3Be3]a» C MOAKII0YeH! -
€M KOMOBIOTEPOB K KOHLEHETPATOPY C NOMOMILIO IBYX DPa3HOHANDaBJIEHHBIX
ONTOBOJNIOKOHHBIX Kabeneit (puc. 8.20). Mexkny cereBniMy aganTepaMu 1 kabe-
JAMM BO3MOMHO BKIAKYEHME BEIHOCHBIX TPAHCHMBEPOB. Kakus cliyyae cer-
meHTa 10BASE-FL, onrroBoJIOKOHEBIE Kalean NMoAKAOYaIOTCA K agantepy
(TpaHCHMBEpY) U K KOHLEHTPAaTOPY € NMOMOUIbio passemoB Tuna SC, ST mam
FDDI. Ana npucoeauaenia pasbemos SC u FDDI gocTaTo4Ho MPOCTO BCTa-
BHUTB MX B THE310, a pagbemn! ST umeioT balioHeTHEIN MexaHuaMm.

KonuenTparop
(OTITOBOIOKOHHBIH)

TXRX TXRX TXRX

C

TX[Jp—rt e N
FOMA FOMAU g y, FOMAU
OMAU. o et _ RX RX

Puc. 8.20. NMogknioyeHne KomnbioTepos K cety 100BASE-FX

MakcumanbHas giamHa Kabend Mex Iy KOMIbIOTEPOM M KOHLEHTPATOPOM CO-
craBaser 412 M, TpHYEM 9TO OTpaHKMYEHME ONPE/IeNAeTCA He KaYecTBOM Kabe-
/IR, @ YCTAHOBJIEHHBIMM BPeMEHHBIMM cooTHOWennAMN. CorslacHo cTaHAapTy,
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MPUMEHAETCA MYJIbTHMOIOBbIM MM ONHOMOAOBLI Kabens ¢ ANMHOM BOJHBI
ceera 1,35 mxm. B nocnenem cayyae NOTePH MOIWHOCTI CUTHANA B CEIMEHTE
(B xabene u pazbeMax) He JOJKHB npeBbinaTe 11 gB. IIpy 9ToM HaIO YHUTHI-
BaTh, YTO NoTepu B Kabese cocrasnawT 1 -5 ob Ha KUAOMETp ANMHBL, & MoTe-
pu B pazwseme — ot 0,5 1o 2 1B (npyu ycnoeun, 4To pa3beM yCTaHOBJIEH Kaye-
CTBEHHO).

Kak u B gpyrux cermenTax Fast Ethernet, 8 100BASE-FX npenycmorpen
KOHTPOb 3a LeI0CTHOCTRIO CETH, A HEero B IPOMEXKYTKaX MeKy CETEBLI-
MM nakeTaMu 110 kabemo nepefaercs cnelynaibHei curaa. [lenocTHOCTL ceTn
MEAMUMpPYeTCcA ceeToanogamy «Links».

8.8. ABTOMaTM4YeCKOe onpefencHue TMNa
cetu (Auto-Negotiation)

PyHKUMA ABTOMATHYECKOr0 OTIpeIeIeEHA TUTIA CeTH, TPENyCMOTPpeHHaA CTaH-
gaprom Ethernet, ne asnaerca obAsarensHoi. OQHAKO ee peanusauMi B ce-
TEBBIX aJalTepax M KOHUEHTPATOpaX MO3BOJIAET CYLIECTBEHHO 0BNerynTh
HU3HE MONLIOBATENAM CETH. 00059530 3T BAWKHO Ha CoBpeMeHHoM aTane,
KOI'ma LUMPOKO MpHMMeHAoTCA kak Dosnee panusAa sepeus Ethernet co ckopoe-
b0 06mena 10 Mbur/c, Tak 1 Gonee noaauAs sepeus Fast Ethernet co ckopo-
cteio 100 Mbur/c.

D yHKUKA aBTOJMATOrA MIM ABTOCOTaCOBAHMA (TAK MOXKHO nepepectn Auto-
Negotiation) mossonser aganrepam, B KOTOPLIX IPeNyCMOTPEHO MEpPeKoue-
HHE CKOPOCTH nepenavuM, apToMaTHYEeCKH NoACTpanBaTeCA 04 CKOPOCThL 0b-
MeHAa B CeTH, @ KOHI[EHTPaTopaM, B KOTOPAIX I1Pe yCMOTPEH aBTOIMANIOr, CAMMM
ONpefenATh CKOPOCTh NEpeayl afanTepos, NoAKMOYeHERIX K 1x nopTam. [Tpu
ATOM IIONEBE30BATEJb CETH HE JOJIKeH CAeJMTb 3a TeM, Ha KaKy10 CKOPOCThE 05-
MeHa HaCTPOeHa ero annapaTypa: cMcTeMa caMa BhibepeT MakcuMaJbHO BO3-
MOMKHYI0 CKOPOCTB.,

Cpasy OTMeTHM, YTO peKuM aBTOIHAJOra NPUMEHAETCA TOJLKO B CeTAX Ha
OCHOBE CerMEHTOB, HCMOJb3YIOLMX BuThHe Mapel: 10BASE-T, 100BASE-TX
1 100BASE-T4. Ina cermenToB Aa fa3e KoaKcHaJILHOro Kabens ¥ ONTOBOJO-
KoRHOro kabensa aproamaJsior He npeaycMmorpen. [IIMHHLIE CerMeHThl HA KOAK-~
cuaibHoM Kafene He JaroT BOIMOXKHOCTH IBYXTOMETWHON CBASH, a B ONITOBOJIO-
KOHHAIX CEIMeHTaX NPHMEHAETCA APYTasd CHCTEMA CNYKeOHBbIX CHTHAJOB.

ABTOIMANOr OCHOBAH HA MCIIOALIOBAHMMH cnmé.noa, nmepegaeaeMsix B Fast
Ethernet, koropsie nassiearorca FLP (Fast Link Pulse) no agamorum ¢ eurua-
aamu NLP (Normal Link Pulse), npumeraembimu B cermentax 10BASE-T. Tak
ske, kak u NLP, curnans FLP saunnalor BelpabaThIBATBCA € BKJIQUYEHIEM
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NMMTAHMA COOTBETCTBYIONIEN annapaTyphl (afarrrepa MM KOHILEHTPATOpa) 1
¢opMUPYIOTCA B May3ax MEXAY Nepe/laBaeMblMy CETeBRIMI IaKeTaMU, 1o~
3TOMY OHM HMKaK He BIMAIOT HA 3arpy3Ky ceTH. MimeHHo curransl FLP u ne-
penanT MHGOPMauMio 0 BOSMOMHOCTAX TIONKIIOYEHHON K JaHHOMY CeTMeHTY
anmapaTyphl.

Tax kak anmapatypa 10BASE-T pazpabarsiBanach 10 CO3AaHMA MEXaHM3Ma
aBpToaMaJiora, ANA aBTOMATH4YeCKOro onpeneyieHyMA THUNAa CeTH Heoﬁxommo
obpabaTriBaTh He ToABKO curHansl FLP, o y curganer NLP. 3o Takxe npe-
OYyCMOTDPEHO B anmnapaType, NoAAepKMBaloLel aBTognaxor, EcTecTBeHHO, B
TaKoil anmapaTtype, Kak NPaBHJIO, NPeNycMaTPHBALTCA M BOBMOMHOCTE OT-
KJICYEHMA perkuMa aBTOAMAJIOra, YToGh! MoJb30BaTeNb CaM MOT 3aJaTh pe-
»cum paboTel cBOEIH ceTH.

TTomumo yxke ynoMmuuaBmuxca cermentos 10BASE-T, 100BASE-TX u
100BASE-T4, arToanasior npenycMaTpueaer ofcayKUBaHye TaK Has3biBae-
meix nonHoaynaekcHsIx (full duplex) cermenTos cern Ethernet (10BASE-T
Full Duplex) i cetn Fast Ethernet (100BASE-TX Full Duplex).

Kak u3aBecTHo U3 TROPUM CBA3M, CBA3L ObIBaET CUMMNAEKCHAA (BCEra TONbKO B
OJHY CTOPOHY), NOAYAYTJIEKCHaA ([0 DYepeu TO B ONHY CTOPOHY, TO B APY-
rylo) ¥ MONHOAYMJIEKCHaA (0gHOBPEeMeHHO B JiBe CTOPOHb!). Knaceuueckuit
Ethernet ncnons3ayer nonyRyniaeKcHyIo CBA3L: no ero kabeuo B pasHoe Bpe-
MA MOKET NPOXOaMTh Pa3HOHATIPABJIeHHAas MH(OpMaLMA. DTO MO3BOJIAET Jer-
KO peanu3oBaTb obmeH mexy OolbmiMm KoaudecTBOM ab0HeHTOB, HO Tpeby-
©T CJIOMHBIX MeTOI0B JocTyna k ceT (CSMA /CD). [TonHonynyIeKCHA s BEPCUA
Ethernet ropasno npouwe. OHa npegHa3HadeHa A1A oGMeHa TONLKO MEMIy
AByMa abOHeHTaMM 110 ABYM Pa3HOHATIPAaBIEHHBIM KabeAMm, mpuyeM nepega-
BaThk MOTYT 06a aboHenTa cpasy. JIra npeumyniecTsa TaKoro oxoaa NoHAT-
Hbl CPa3y: BO-MEPBBIX, He TpedyeTcs HUKAKOro MexXaHu3aMa JOCTYN4A K ceTH, a
BO-BTOPEIX, B MJeaNe MpONyCKHAHA CNocOOHOCTL TAKOM NTMHUKM CBA3KM OKa3bl-
BaEeTCA BABOE BhIlle, WM ITPK NONYAynJekcHoi nepenave. Ilonsonyniexcyusie
sepeunt Ethernet u Fast Ethernet vaxopsaTea ewe Ha cTaguy cTaHgApTU3a-
MM, O3TOMY eAMHBIX MpaBuJs obmeHa Moka He BelpaboraHo, U anmapaTypa
pas3HbIX NMPOM3BOAUTENEH MOMKET OCHOBBIBATECA HA PABHBEIX NPHMHIMNAX 06-
meHa. Tem He MeHee, AaBTOIMAJIOT Ye OPMEHTHPOBAH HA X PACIIOBHABAHME U
MCNONb30BaHKE,

IIpu npoBenenun apToaManora NMpumenserca tabanua npuoputeTos (Tabn.
8.6), B KOTOpOIt NONHOAYIIEKCHBIE BEPCHM MMelOT Holee BbICOKHME IpHopuTe-
ThI, Y€M KJaCCHYECKHe oMY Ny NAeKCHbIe, TAK KaK oHK Gosee ObicTphIe.

V3 rabauiiel cneyer, YTO €CAM annapaTypa Ha 000MX KOHLIaX CerMeHTa nof-
nepxuBaeT 0OMeH ¢ IByMA CKOPOCTAMM, HATIPUMED, B pexxumax 10BASE-T u
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100BASE-TX, To B peayabraTe aBToguanocra byer seibpad pexxum 100BASE-
TX, kak uMelomuii Soneimii npuopureT (obecneuynsarouiuit Gonbiuylo cko-
pocTh).

Tabn. 8.6. MpvopuTeTsl astoananora (1= BEICLUMA NPUOPUTET, 5 — HWAWWA NPUOpUTET)

Mpuopurer Tun cetn

100BASE-TX Full Duplex
100BASE-T4
100BASE-TX

10BASE-T Full Duplex
10BASE-T

R - T - B

ABTOIMANOr TPEAYCMAaTPHBAET TaKKe pa3pellleHie cHTYalMit, KOTaa Ha ofi-
HOM KoHIle KaGed nogKkioyesa IBYXCKOPOCTHA A allllapaTypa, a Ha ApyroM —
oasockopocTHasA. Hanpumep, ecim ABYXCKOPOCTHOM ajjanTep NPUCOSAMHEH K
korNeHTpaTopy 10BASE-T, B KOTOPOM He IPEAYCMOTPEHA BO3MOMHOCTE AB-
TOAMAs0ra, TO OH He Gy et noay4vats curiagos FLP, a 6ygeT noayyaTs TONb-
ko curHanelt NLP. B peayssTate geiicTBUA MeXaHM3Ma aBTOAMANOTa allanTep
Gyner nepexoyeH B pexuM koHneRTpaTopa 10BASE-T. TouHo Tak e, ecJn
IBYXCKOPOCTHOM KOHLEHTPATOP MPMCOIHEH K OHOCKOPOCTHOMY alanTepy
100BASE-TX, He paccuMTaHHOMY Ha aBTOIMAaJIOr, TO KOHLEHTPATOP Mepeit-
neT B pesxkum agantepa 100BASE-TX. 3Tor Mexauusm 0JHOCTOPOHHETO O~
peneneHns THIa CeTH Ha3bIBACTCHA Nla paJlyieIbHBIM feTekTH poBanuem (Parallel
Detection).

EcTecTBenHO, B 0060M ciyyae aBTOJMANOr HE MOXeT obecnednts fonabiiei
CKOPOCTH, YEM CaMblil MeJIJIeHHBII 13 KOMITOHEeHToB ceTH. To ecTh ecau K pe-
MMTEPHOMY KCHUEHTPATOPY, B KOTOPOM NpeaycMoTpeHa (PYHKIUMA aBTOAHE -
Jora, NOXKAIOYe b 1Ba ajanrepa: oqHockopocTHoM 10BASE-T 1 nByXCcKOpO-
croit (10BASE-T 1 100BASE-TX), To Bca ceTb 6yner uacTpoena sa pafory
kak 10BASE-T, Tak kak HMKAKOro HakorjJIeHusa nuopMaLy 1 HUKaKoi ee
00paBoTKK B PENHTEPHOM KOHIEHTPATOPe He Npeaycmorpeno. [Ipucoemne-
HHE K TAKOMY KOHUEHTPATOPY ABYX HelepecTpanBaeMbIX (OMHOCKOPOCTHBIX)
aJanTepoB ¢ pasHbIMM CKOPOCTAMM NefaeT ceTh HepaboTocnocobroit. Muorga
B KOHCTPYKUMM PENUTEPOB NPeIyCcMaTPUBAETCA ABTOMATHYECKOE OTKIII0YE-
HMe [TOPTOB, K KOTOPhIM IPHCOEANHEHbI HENEPECTPAHBAEMbIE HH3KOCKOPOCT-
Heie (10BASE-T) anantepsl. HekoTopsle KOHUEHTPaTOPL! (CAMBIE CIOMHBIE)
MOTYT aBTOMATHYECKI MeperxoMMYTHPOBATE [1OPThI TakuM obpasoM, uTobbt
CErmMenTbl €0 ckopocTeio 10 Mbur/c obmenneamies nuopMaLmeii ToONLKO
Mex Ay codoil, a cerMenThl co ckopocThkio 100 MBut /¢ — mexxay coboil.

7 — MoranoHLEe CETH
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OTMeTHM TaKKe, Y4T0 MOMMMO coBCTBEHHO OTIpeesieHi s THNa ceTu ¥ Buibopa
MAKCUMAJIBHO BO3MOMHOM CKDpOCTH GﬁMEHa ABTOaMAaJIor obecreuMBaeT ¥ He-
KOTOPBIE JOTIOJNIHUTENBHEIE BO3MOXKHOCTH. B 4acTHOCTH, OH NO3BOJALET ONpe-
AeJAThL, NoYeMY HBPyIllHJ'IaCh CBA3bL B npouecce paﬁm‘hr, a. TaKKe 00MeHM-
BaTbcA MHpopmauueit ob owmbrax. Jlna nepegaum 3TOM AOMOTHNTENBHOM
nHt‘popmauuH HCHOJIbSyETCﬂ TOT 7K€ CaMBbli MEeXaHH3M, 4TO ¥ OJA OCHOBHOTO
aBTO/AMAJIOra, HO TOJMBLKO MOCJTe TOrO, KAK YCTAHOBJIEH THIT CETH M CKOPOCTh
nepemawu. Jannas GyHKLUMA HassiBaeTCA «pYHKIMEN caenyoleit cTpaHn-
ust» (Next Page function).

A Tenepb pacCMOTPHM aBTOAMANIOT HECKOJBKO nojppofHee.

Obmen uucopmalmedt Mpy aBTOAMANOTE TPOM3BOINTCA MOChLIKaMM (MaKeTa~
mut) FLP-mMnysibcoB, KOTOPBIMK KofupyeTcea 16-GiurHoe caoso. Kaxaas nocsui-
Ka cozepuT oT 17 no 33 MMITYILCOB, MAeHTHYHBIX UMMy abcaM NLP, koropble
ncnons3yioTeA B I0BASE-T. ITockInKY MMEIOT JAMTENLHOCTE OKONO0 2 MC U T1e-
penaiorcd ¢ nepuonom 16,8 mc (puc. 8.21).

Ina komupoeanna 6uros B FLP npumMeHAeTed cnegylommii Ko, B Hayane xa-
noro 61TOBOrO MHTEpRaJa nepegaeTcA Wmmynsc. B cepennue Gura, cooreeT-
CTBYIOLLETO JIOTHYECKON eIMEMLIe, TepeaeTed eme ouH nMnyasc. B cepemu-
He GMTa, COOTBETCTBYIOLIErO JOTHYECKOMY HYJIIO MMITYy/IbCa HET. DTOT KOX
mnocTpupyeTtces puc. 8.22. B Havyaie MOCBLIKK epefaeTcd CTAPTOBLIN Hyne-
BOJ GMT, MMEHHO NO3TOMY 0DIllee KOMMYeCTBO UMY ALCoB B nocsuike FLP mo-
JKeT M3MEHATbCA B npefgenax ot 17 o 33.

16,8 mc
: 2MC | 2Me
CHIHATEI
ABRTOIHAIOra
FLP FLP
(17...33 NLP) (17..33 NLP)
16,8 Mc
Curnans
10BASE-T
NLP NLP

Puc. 8.21. Bpemenhan auarpamma astoawanora u 10BASE-T
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Puc. 8.22. Kog, npumMeHaemMsIi NPy agToauanore

Obmen uucopmaumeii TPy aBTOIMAJ0re ocyLecTaAAeTcA 16-6uTHEIMK CJ0-
Bamu, HaseiBaeMbiMu LCW (Link Code Word), ¢ ¢dopmaTom, npezncraBies-
HbIM Ha puc. 8.23.

[IaTupaspanuoe noae cenexropa (Selector Field) onpenenset oxuu ua 32 Bos-
MOJKHBIX THIIOB CTaHAapTa ceTy. B HacToAllee BpeM# /1A Hero MCronbs3yeTcs
TonnKo nBa koga: kox 00001 coorBetcTyeT crannapry IEEE 802.3, a kox 00010
coorBeTcTBYeT cranaapry IEEE 802.9.

[isliafis]iz[uifio] o[8[ 7]6[5]4]3]2]1]0]
NP/I\ RF r J A '
Ack Technology Ability Field Selector Field

Puc. 8.23. ®opmar cnosa LCW, npunersemoro B astoananore

BocemupaspagHoe Moje TeXHoaorinueckux ccobennocreii (Technology Ability
Field) ompegensaeT TN ceTH B Npejenax cTaHnapTa, 3aJlaHHOTo GuTaMu nons
cenextopa. [Ina craunapra [EEE 802.3 noka uTo onpepeneHsl MATL THUIIOE,
npeactaBieHAble B Tabauue 8.6,

Bur ynanennoit owndku RF (Remote Fault) nozsosnsier nepenasaTts uHpop-
MalMio o Haanunu oimvbox. But noarsepacaenna Ack (Acknowledge) uenob-
3yeTcAa 1A UD,I[TBep)KIlEHHﬂ TONYYEHMA MOChLAKH. HEKOHEH, bur cne,uylol.ueﬁ
crpanuib NP (Next Page) rosoput o nofiepsxke (pyHKLMHK ey I0Iei cTpa-
HMULI, O TOM, YTO aboHEeHT CDﬁHpaBTCE NnepefjaBaTh elle M LOMOJTHUTEeJbHYIO
HHpopMALIMIO.

B apToayanore MCNoAb3yeTCA CrelManbHo pa3paboTaHHbIl MPOTOKOJ € MHO-
rOKpaTHEIM IOATBepAHIEHHEM NPUHATHMA TIOCBINOK. B c.nyqae. ecaM aBpTogna-
JIOT TIPOMCXOINT Mexkay aboHenTamu 1 i 2, NOCJENOBATENLHOCTE HeiiCTBUI
aGoneHTOB OyneT Takou.

1. AbonenT 1 nepenaer ceoi noceliky (LCW) ¢ HeyeraHoBIeH-
neIM (pasibiv nymo) butom Ack.

2. AGoHeHT 2 B OTBET HauMHAET MTepefaBaTh NoCaeH0OBaTe IbHbIE
orseTHbie nockbku (LCW).

b1



196 NokanbHble CeTU: apXMTeKTypa, anropuTMel, NPOEKTNPOBAHME

3. Korpa aGonenT 1 nonyvaeTr TP MochAeL0BATENBHBIE [TOCHINIKI OT
abonerTa 2 (6ut Ack npu aTom urHopupyeTtcs), OH nepesaer
MOCBLIIKY C YCTAHOBJEHHBIM (paBHBIM efuHMIe) buTom Ack (o~
TBep¥AaeT rpaBuibhblil npyueM LCW or abonenTa 2).

4. ABomenT 2 npoaonxaer nepenaeats ceou LCW ¢ yerTanopnen-
HbiM BuTom Ack.

5. Korpa abonent | mony4aer Tpy Nocsie0BaTENbHBIE IOCBLIKY OT
aGorenTa 2 C ycTaHoBAeHHbIM Butom Ack, on moHumaer, uTo
aboHenT 2 NpPaBUABLHO NPHEAA ero LCW,

6. AtowenTt 1 nepenaer ceoe LCW ¢ ycranoBmeHHsM Burom Ack
6—8 pas AnA rapanTyuy, YTO AMAN0r 3aBEPLICH MOJTHOCTBIO.

7. B peaynsTaTe 0b6a aboHeHTa noay«aiT MHGOPMALHIO O CBOEM
TIapTHEPE M MOTYT BBIOPaTh TOT peAHM paboTel, KOTOPLI obec-
MIeUNT HauAy4lliue XapakTepucTHKH oOMena.

OTmeTHM, 9T0 B COOTBETCTBHI C 3THM aJrOPUTMOM JeicTBYIOT 0ba aboHenTa,
y4acTBylOIMe B aprojmadore. Kak BUIKM, 31ech peanayerca MEXaHin3M MHO-
TOKPaTHOIO B3aMMHOI0 MOATBEPHIEHMA, YTO CYLLIECTBEHHO NOBLILLIAET Ha IeH{ -
HOCTB Nepefda4y JaHHBIX 00 ammtapaType aboHenToB. IIpy 3TOM TaKske Jerko
[eTeKTUPYIOTCA Pas3JIMYHble OLUMDOYHbBIE CHTYALMM, HANIPKMED, HeHCIPaBHO-
CTM annapaTypbi a00HeHTOB, HaPYLIeHKA LeNOCTHOCTH Kalela, HeCoOBMeCTH~
MOCTb anmapaTypbl aDOHEHTOB ¥ T.A.

Inna peamnzannm pyHKUMHM CAeAYIOLLEN cTpaHUUB! Henolb3yeTes 6ur NP (cm,
puc. 8.23). Ecain ofa abonenTa ycranaenauealor ero B ceoux LCW, 1o ecThb 0ba
CHH TOAREeP:KUBAIOT 3TY YHKLMIO, TO MEMLY HUMM MO eT BBITh MPOMIBEIEeH
MONOJHHTEAbHbII 06Men HHopMalell TakuMy e 16-pa3pAIHbIMY CI0BA-
MI, HO ¢ IpYTHM hopmaTom. B aThx ciiosax 11 6uToB oTBoANTCA Ha MAGOPMA-
MO, 4 TTATL DMTOB MCMOJAB3YIOTCH KaK cnysKebHble. B yacTHOCTH, 3TO N103BO~
nfAeT NPOM3BOAUTE OONlee HMOJNHYI0 AHATHOCTHKY AaNnapaTyphbl, a Takxke
BBIABJNATH NOBLILIEHHBIT YDOBEHD ITOMEX B JTMHMY CBA3H.

BeposaTHO, B JanpHeIEM NPHHLMIT aBTONHAI0TA 6yIeT COBEPIIEHCTBOBATb~
€ M pa3sBMBATBLCA, BKIIOYAA B ce0A OAPYrue CTAHXAPTHI ¥ THUIIBI CeTH, 1ABaA
BO3MOMHOCTE PellleHua Bce HOBBIX 3agatw. Ho ero peamuaauna B npuHLKIE
HEBO3MOXCHA [PH CTAHLaPTHO TONOJOMMN «LINHa», T03TOMY, CKOpee BCero,
foxsa mHEbIX cerMeHToE (10BASE2 u 10BASES) 6yaer see Gosbllie coKpa-
waTheR. B voBbix cerax (Fast Ethernet, Gigabit Ethernet) wunxHbIe cermen-
ThI BPAI J3 NOABATCAH.




rMABA

OBOPY[QOBAHMUE
ETHERNET
U FAST ETHERNET

Tak kak ceTb Ethernet /Fast Ethernet 8 HacToAlLIEe BpeMA pacnpocTpaHeHa
Haubosee IIMPOKO, €€ annapaTypa BEIMYCKaeTCA HauBoIbIIHM YMCI0M Npo-
HM3BOANTEJIEH M ee NePCHeKTHBLI TPeACTABAAIOTCA caMbIMi 61aronpuATHbI-
MM, OCTAHOBMMCA NOAPODHEe HA HEKOTOPLIX 0COOEHHOCTAX ee alnapaTHbIX
cpencTs. Bopouem, MHOroe 13 CKa3aHHOTO B 9TOM pasjesie OTHOCHTCA He TOJIBKO
k Ethernet, Ho u k anmapaType Apyr1x, MeHee MONy AAPHLIX ceTel.

9.1. Apantepsbi Ethernet u Fast Ethernet
9.1.1. XapakTepMcTHUKM afjlanTepoB

Ceresrie ananrepst (NIC, Network Interface Card) Ethernet 11 Fast Ethernet
MOTYT CONPATATLCS ¢ KOMIBIOTEPOM Yepes O/IMH U3 CAeIyIONMX CTaHgapT-
HbIX HHTEpheiicoB:

¢ 1uHa ISA (Industry Standard Architecture);

e muna PCI (Peripheral Component Interconnect);

e mura EISA (Enhanced ISA);

o 1mHa MCA (Micro Channel Architecture);

= muHa VLB (VESA Local Bus);

e mmHa PC Card (ona sxe PCMCIA);

e napanieasHsiit nopt Centronics (LPT);

e nocaenoBaTenbHBI nopt RS232-C (COM),
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Hamnbonee yacTo BeTpeualoTeA a/lanTeps!, PACCHMTAHHBIE HA CHCTEMHYIO LIMHY
{(marucrpans) [SA, Tak Kak 9Ta IIMHA NOKA €11 pacnpocTpaHeHa GobLle [py-
TUX, €€ CJIOTH] PacClIMpeHMA MMEET NoJaBiaaollee DONBIIMHCTBO HACTOJBHBIX
KOMMbIOTEPOoB. MIMeHHO Mo3ToOMY ajanTepbl TaHHOTO THNA CAMbIE AELIEBLIE.
Ananrepst ayia ISA Beimyckalores 8- u 16-paspanabiMu. 8-paspagnble anarn-
Teps! Aewesne, a 16-pa3panseie — ObicTpee. IIpaBna, obmen uHdopMaumen
no wixHe ISA He MokeT ObiTh caniIkoM GuicTpeiM (B npenese — 16 Mbaiit /c,
peanbHO — He Gonee 8 Mbaitit/c). [ToaTomy aganteper! Fast Ethernet, rpe6yro-
ure ana adexrusroit paboTs bonemmx ckopocTeit odMena, 0 9TON cHe-
TEMHO 11MHKL NPaKTHYECKH He BRINYCKAKTCA,

[IIuna PCI cefiuac nocTenen o BuITecHAT LMHY ISA M ¢TaHOBUTCH OCHOBHOMN
UIMHOI paclMperna AiA KomneioTepoB. OHa obecnieunBaeT obmen 32- i 64~
pa3pASHBIMYK JIAHHBIMM M OTJIMYAETCH BLICOKOJ MPOMYCKHON CrOCOOHOCTEIO
(Teopernueckn go 264 MbaiiT/c), 4To BrionHe ynosiaeTsopsaeTr TpeboBaHuAM
He Toabko Fast Ethernet, no u Gonee uicrpoit Gigabit Ethernet. BaxcHo etne
u 1o, yro mnHa PCI npumMenAeTca He TOJNBKO B KomnsioTepax tuna IBM PC,
HO M B KoMTIbloTepax Tuna PowerMac, a Takse To, 4TO OHa TIOAAEP/KNBAET
perKiM aBTOMATHHYeCKoro Kondurypuposauna obopynosauua Plug-and-Play.
Buuumo, B bumskaiuem Oy ayiem umenso Ha ummey PCI 6y aer opuenTHposa-
HO DosablMHCTBO ceTerbix aganTepos. Hegocratok PCI mo cpaBHeHMIO ¢ -
HOIt ISA B TOM, 4TO KOJNIMYECTBO €€ CIOTOB PaclUpPeHHA B KOMIILIOTEPE HeBe-
auko (obel4He 3 ciroTa ).

Iuner MCA, EISA 1 VLB nexkoropoe spemsa korkypuposanu ¢ PCI (Bce onn
ofecneqnBaloT 32-paspAAHbIT 00MeH JaHHBIMM), HO HE BBIAEPIKaIl KOHKY-
peHuH 1 GbIcTpo oTMIpaloT. Ha BHOBB BRINYCKAEMBIX KOMITRIOTEPAaX OHM YKe
He mpenycMaTpuBanTea. IIo3TOMy HCYE3RIOT M CeTeBble ajanTepbl, paccui-
TaHHbIE HA 3TH IIMHEL OTMETHM, UTo aganTtepbl ISA nonHOCTLIO COBMECTHMEI
¢ pazbemamu EISA. Ho 210 elMHCTBEHHBIN pUMep onobHOM B3auMHO# co-
BMECTHMOCTH NepevuncIeHHbIX NHTepdeficoB.

Illura PC Card (ctapoe Hassanue PCMCIA) npumeHsAeTCA N0Ka TONLKO B
MOPTaTHBHBIX KOMITBIOTEPAX KJacca Notebook. B atux KOMOBITEPaX BHYT-
pennsan umHa PCI o6bi4H0 He BeiBomuTeA Hapyxy. MuTepdeiic PC Card npe-
AYCMaTpHBaeT MPoCcToe NOAKAIMEHHE K KOMIOBIOTEPY MHHHATIOPHBIX [IJAT
pPaclIMpeHns, npuieM CKOpoCThb obmeHa ¢ 3THMM NJaTaMu DOCTATOYHA BEICO-
Kd. OJ‘.IH&KO Bee Donpmoie MOPTATHEHBIX KOMNObOTEPOR OCHALLLASTCH BCTPOEH-
HBIMH CeTeBBIMM ajanTepaMi, TiK KaK BO3MOMHOCTE QOCTYIIE K CeTH CTAHO-
BMTCH HEOT'BEMJEMOol HacThlo cTannapraoro Hadopa hyHKIME. DTH
BCTPOEHHBIE a3a0TEPLI OMATD e MOIKTHYeHBI K BHyTPEHHE‘ﬁ wune PCL

ITpu BeIBOpE CETEBOrO AAANTEPA, OPHERTHPOBARHOTO Ha TY WJIM MHYIO LUMHY,
HeoBX0AUMO Npekae Beero yoeanTec, 9To cBoGOIHbIE CUOTHL PACIMpPens
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naHH.Ofr'l IHHEEL eCTE B KOMHI:IOTEP&, BRJAKYAEMOM B CETh. He MellaeT TaKKe
OLIEHNTH TPYLOEMKOCTE YCTAHOBKM NpHodpeTaemMoro aflanTepa i nepernexTi-
BBI BBIMTyCKa naaT gapHoro Tuna. [locnennee moxer nonagofuTeed B cayyae
BBIXOMa aflanTepa i3 cTpos.

Haxonel, napanaensHulif (MpuHTepHsli) nopt LPT 1 nocnegoBaTensHblit nopt
COM npumeHAWTCA 214 NOAKIIOUEHMA CETEBLIX aJalTePoB J0BOJBHO PEIKO.
Tnasuoe AOCTOMHCTBO TAKOr0 MNOAXoaa COCTOMT B TOM, MTO A NOAKIIOYNEeHM A
aJanTepoB He HYKHO BCKPBIBATH KOPNYC KoMnbTepa. Kpome Toro, B fanHOM
cJyyae ajlanTepbl He 3aHMMaiOT CUCTEMHBIX PECy PCOB KOMMbIOTEpa, TAKUX KaK
xaHaJbl npepeisanuit u [III, a Taxsxe aapeca NaMATH i YCTPOHCTE BBOJA/
BeiBofia. OtHaKo cropocTh ofMera HbOPMaLMest MeXx Iy HUMH 1 KOMIILIOTE-
pomM B oboux aTux CAYHAAX 3HAUMTEJIBHO HMAKE, YeM NTPH MCIIOJAbL30BAHMY CHC-
TeMHO# IWHHALL K ToMy e onn TpebyioT Goabllle MpoLeccopHOro BpeMeHn Ha
obMeH ¢ CeThIo, 3aMeIfAA TEM CaMBIM paboTy KOMIBLIOTEPa B LeJI0M. BasxcHo n
TO, UTO ajanrepamM B 3TOM CJydae Tpeﬁye‘rcn BHELIHNH MCTOYHHK IIMTAHWA,
Tak Kak Ha pagbembl LPT 1 COM muTaHie KOMIILIOTEPA HE BbIBEEHO.

Hepeqncnum BajrKHeMUIMe XapaKTepHCTHKI CeTeBbIX aJanTepos:

e cnocob KoH(bUrYPHPOBaHMA afanTepa;

® pasmep YCTaHOBJIEHHON Ha nuate GydepHoit naMATH M pexu-
Mbl 0OMeHa ¢ Hell,

* BO3MOKHOCTb YCTAaHOBKM Ha naaty I3V ynanenHol sarpysku
{(BootROM).

® BO3MOMHOCTE NOJKIYEHMA anan’repa K Pa3HbIM THNnaMm cpelbl
nepenaw (BUTan napa, TOHKHMIA ¥ TOJCTBIA KoaKeHaabHbIM Ka-
Gesb, onTOBOJMOKOHHBIN Kabens);

&  JCIOdb3yeMada aJanTepoOM CKOPOCTE lIEpenay no CeTH | BO3-
MOMHOCTD €€ NTePeRIIOYEHNA;

® BO3MOMHOCTbh MCIOJb30BAHMA afanrTepoM NOJIHOAYINASKCHOTO
pexnma obmeHa;

® COBMECTMMOCTL afanTepa (TouHee, ApaliBepa ajganrepa) ¢ uc-
NoJIb3yeMbIMI CETeBbIMM rlporpammubmm CPQRCTBaMii.

Kondurypuposanue aziantepa nogpasyMeBaeT HaCTPOIKY Ha MCHIO/bL30Ba-
HHe CHCTEMHBEIX pecypcoOB KOMNbOTepa (agpecoB BEOJA/BbIBOAA, KaHAJOB
fpepbiBaHKil M TPAMOre JOCTYNA K MaMaTH, anpecos 6ydepuoit naMaT™y 1 na-
MATH yRaaesuol sarpyaru). Kondurypiuposanue MOXKeET 0CYLECTBAATLCA
MyTeM YCTAHOBKM B HYHOE [I0JIOFKeHNHE TepekvaTenel (IxaMnepos) uian
¢ nomMatsLIo Opuiaraemoli k aganrepy DOS-niporpammsr koRpury pupobanms
{Jumperless, Software configuration). Ilpi zanycke Taxofi nporpamMmbl
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NONL30BATENI0 NPEAJAraeTea YCTAaHOBUTh KOHMUIY paliio annapaTyphl nph
[IOMOLIHM ITPOCTOTO MEeHIO: BBIOpaTh MapaMeTpsl afanrepa. 3Ta Je nporpamMma
NO3BOJIAET IPOM3BECTH CAMOTECTHPORaHNEe afanTepa. Bribpanusie napameT-
DBl XpaHATCA B DHEPrOHe3a BUCHMOi MaMATH ajfantepa. B mobom cayqae npu
Bbibope napamMeTpoB HeobxoaumMo nsderaTh KOH(MIMKTOB ¢ CHCTEMHbLIMY YCT-
POHCTBaMH KOMIIBIOTEPA M C IPYTHMK I1aTaMy pacummpennda. Kondurypupo-
BaHME MOJKEeT BBIIOJHATLCH 1 aBTOMaTHYecku B pesknme Plug-and-Play npu
BKJIIOYEHMM NUTAHMA KOMIIBIOTEpA. AflanTephl, NOAJepKIBaKLIME ITOT pe-
UM, MOKET JIETKO YCTaHOBKTE 10605 HENOATOTOBJIEHHIH MTOTL30BATEND.

B npocreinuix aganrepax ofMeH ¢ BHYTpeHHe1 0y depHOi NaMATLIO ajanTe-
pa (Adapter RAM) ocylecTBIAETCA Yepes aJpecHoe NMPoCTPaHCTBO yOT-
pojicTB BBOJA /BhIBOAA. B 5TOM clydae HUKAKOTO JOMOAHUTEILHOTO KOH(pMTY -
pHpoBaHKA agpecos namaTH He TpebyercA. Bazoesiit anpec OydepHoi naMATH,
paborawiueii B pexymMe pasfendeMoit naMaTH, Heobxogumo 3azaBaTs. On
npunuceiBaetTca k obaacTu BepxHel nmamaTH komneioTepa (UMA, Upper
Memory Address) B ananasone aapecoe A0000h—FFFFFh. B aty ke 30HY
aapecos nomemaertcs u [13Y ynanesnoi sarpyskn (Boot ROM), ecai npen-
roJiaraeTcA ero MCnoJb30BaHMe AMA co3manuA GesmckoBoil paboueii cTaH-
upmu. IIpu BeiGope 3Havenuii anpecon Haxo CAexyTh, YTobnl ne futo Kondg-
JIMKTOB C APYTHMH YCTPOACTEAMM KOMIIBIOTEDA.

Bcee onepatnst o Ko UIyPHPOBaHMIO CETEBOT0 ananTrepa HeobXoquMo mpo-
BOJIMTB B CTPOTOM COOTRETCTBHM ¢ IOKYMEHTallHell, NocTapiaeMoil BMECTe ¢
HMM, TaK KaK Ka K IbIi1 13 MHOTOHMCIEHHBIX TTPOH3BOAMTENCl aanTepoB obbru-
HO BHOCHMT B HIX YTO-TO CBOe, opuriHanbHoe. [Toatomy nnkakme bonee noag-
pobHbIe YHHBEPCAJIEHRIE PEKOMeHIalMK NONPoCcTyY HeroamoxHEL BripoueM, ato
OTHOCHMTCA K JIIOOBIM 37IEKTPOHHBIM YCTpOjicTBaM.

Ot paamepa OydepHoii nTaMATH aJanTepa 3aBUCHT KaK CKOpocThk paboTe anan-
Tepa, Tak M ero crnocofHoCTh eprKaTh BLICOKKE MHOPMALMOHHEIE HATPY 3KH.
Paamep namaTi 06b1uHO cocTasiAeT oT 8 KbaiiT no Heckoabkux merabaiir. Hem
fonkine NaMATh, TeM 60oJbIIE CeTEBRIX IAKETOB MOKET B Hell XpaHuTeCA. Jua
amanTepos, paboTaloUyX Ha BulZIeIeHHOM cepeepe, Goabioit obnem Gydep-
HOM IAMATYH NPOCTO HE0BX0 MM, BeAL YEPCS HOTO NOMAYT BeC HAOpPMaloH-
Hble MoTokH ceT. Bripouem, caman Boabiuan ByepHan NaMATL He MOMOIKET,
ecay KoMneloTep paboraeT MeJIeHHO, He YCIIeBaeT [epeKayMBaTh NPHX0oLa-
LIYI0 TI0 CeTH MHMOPMAaLIIO.

BCE! EIJ}'HKIIHI-I no OGCJI}'}KHBEIIHEO o0MeHa No CeTH B CeTeBOM anan'repe. Kak
OpaBHMO, BBINONHAET 0/HA C!’!(‘!ll.l-IaJ'lH:}Pi]JOBaHHElR MIIKpOCXenMa M Hebonb-
103 KOMILIEKT MUKpocxeM (2—3 WTyKn), 3TUM 1 00bACHASTCA A0CTATOHHO
HHM3Kad IeHA alanTepos. HOCTaBLU,HKDB HOﬂ,Of)thX KOMINEKTOBE MMKDOCXeM
HE TaAK MHOTO, HOB‘!'OM}’ oYyeHb MHOTHE a,.‘.l.at'l'l'epbl BBITONHEeHB] 110 CXOIHbLIM CXe-
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MaM. Onnano OpraHuM3auma 06MEHB MIMHBI KOMIIBIOTEPA C alanTepoM MOXKET
OBITh PA3JIMYHON, MOATOMY [OKa3aTeNi NPOH3BOANTENLHOCTH afanTepos oT
Pa3HBIX MBTOTOBMTENCH 1 NoKa3aTenun HAagexXHOCTH UX paGO'TbI. OCOGEHHO B
GKCTPEMaHbeIX yCIIOBl{Hx. CHJILHO paanw:a:o*rca,

Apanrep MoKeT ObITh PACCYMTaH TOABKO Ha ONMH THII CPelbl Iepenayu, K
MpUMEPY, Ha BUTYIO APy, HO MOXET NONeprKUBaTh BO3MOMKHOCTE NOAKII0-
YeHMA M HECKOJBbKMX Pa3HbIX Cpel mepejayum, HanpuMep, TOHKHIT 1 TOACThIN
KoaKcHaJbHbie Kabe, JI71A 3T0ro Ha NJIaTe YCTaHARIMBAIOTCA COOTBETCTBY -
oiKe pasbeMmsl. Haubonee yruBepcalbHbl TaK HAa3LIBAEMBIE aJlanTephl
«Combo», KOTOpkIE MMEIOT NONHLIT Habop paawemor (BNC, RJ-45 u AUI nas
Ethernet). [lna BriGopa KOHKPETHOTO THNA CPeibl MHOTA MCTIOMb3YIOTCH I1e-
permouaTean (IxaMnepbl), KaK MPaBHJIO, HX HECKOJILKO M MEPeKIIOaTh HX
HaJo 0BA3aTeNbHO BCe BMECTE. .

Ananrteps! Fast Ethernet BeinyckaloTea Kak ogHockopocTHbIMH (100 M6ur/
c), Tak 1 AsyxcropocTHbIMM (10 Mbur/c 1 100 Mour/c). JByXCKOPOCTHBI®
naaThl (1x 06eryno nomMeyatoT «10/100») HeCKOABKO N0POIKE OMHOCKOPOCTHERIX,
HO 8aTO0 OHM MOTYT paGoraTs B ;106051 ceTit Ethernet /Fast Ethernet 6e3 sca-
Kux npobaem. IloaTomy syHllle B JaHHOM CIyHae HE 3KOHOMMThL Ha Meiouax.

Bce ceTeBnie aganTephl OMKHL Ob1Th cepTidyumuporansl Ceprudurar FCC
KJjacca A mossoliseT MCNOJb30BAaTE ajanTep B Ou3nece, cepruchurar FCC
kaacca B — B gomaluenx yenosusax. CTanAa pT npeaycmatTpHeaeT fe3onacHbni
YPOBEHBb 3JCKTPOMATHUTHOTO M3JYYeHHA CeTEBOro ajlanTepa.

Hp;: nmﬁope ajantepa 04eHk BAXHO oﬁpama'rb BHMMAaHHe Ha COBMECTHMOCTh
BTO gpajiBepa C CeTEBbIM [1POTrpaMMEBIM 0becneverem. Bee nmocTaBiky ce-~
TeBhIX NporpaMmubiX cpeacts (Novell, Microsoft i np.) npoBoasar padory no
cepridyuranmm npasisepos. Ecoau Takodt ceptidikaT HMeeTes, TO MO HO ObITh
YBEpEeHHbIM, 4TO NpobieM 1o coemecTHMOCTH He Gyner. C Apyroil cTOPOHBI,
BECE CETeBble NPOrpaMMHBIE NPOAYKTHI NOCTABAMIOTCA ¢ Habopom nporecTH-
POBaHHBIX JpaiiBepoB, COBMECTHMBIX ¢ HMmMu. Ecan gpajieep npuobperenHolt
[NaThl BXOAUT B 9ToT Habop, To npobaem Tosxe, ckopee Beero, He Gyaer. Co-
JMAABIE NMPOUSBOJIHTENH CeTeRhIX ajanTepos PETYJAPHO PACTIPOCTPAHAIT
obHOBNeHHBIe, Donee BLICTPLIE M YHHBEPCAIBHBIE BEPCHI IPAfiBePOB A8 CBO-
ux niaaT. Huakana ueHa HEKOTOPBIX ajJanTepos MoxeT o0'bACHATRCA KakK paa
OTCYTCTBHEM cep’mcbmca'ra , 1A0X0§1 COBMECTHMOCTEK) C nporpaMMHBIMM Cpell-
CTBAMM.

Heckonwko cnos 0 NPOH3BOOMTENLHOCTH aljaliTepa.

PeasnbHan ckopocTh obMena MHdopMaumeli no ceTH npejacTapiaeTt cofoii -
TerpaibHbill napaMeTp, 3aBHCANLIMI He TONBKO OT aJalTepa, Ho M 0T KOMIIbIo-
Tepa (OplcTponeiicTBMA TpoLeccopa U IUCKa, odbema naMATH), 0T cpeJibl ne-
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penayy (YpoOBHA MOMeX), OT NPOrPaMMHLEIX CPEICTE, OT BENHYMHBI 3aTPy3KH
cetn u 1.4, [loaromy suifop camoro GuicTporo (M MOpOroro) afgantepa Aanexko
He BCeIla rapaHTHPYyeT 3aMeTHRIH BRIMIPEIII B cKopocTH obmena, Hatpumep,
nepexon ¢ 8-paspanuoro aganrepa [SA xa 16-paspanusii it c ISA aganre-
pa Ha 32-paspaaueyi PClaganTep MoMeT NPakTHYECKHM HE CKa3aThCsl HA CKO-
poctit. Tem e MeHee, HepeKM CUTYalMM, KOTIA HMEHHO alanTep CTAHOBHTCA
CaMbIM Y3KMM MECTOM B CHCTEME M ET0 3AMEHA MOKET Pe3K0 YBEeJMUHTE [TPO-
W3BOIMTENBHOCTE CETH.

KoceeHHbIe roKasaTes ﬂpOHSBOﬂMTEJ’leGCTH ajanrepa ymxe OBIK nepevyuc-
JIeHDBI: IPOM3BOANTENBHEE Beero paGoTaloT Te, Koropsele paccyuranst Ha PCI,
HNOAAEPKUBAIOT PEXUM pasnenexns Oydeproit namaT u nmeloT Sydepryo
namaATh Boskliero o6bema. BeieTpee 6y Ay T Te ananTepsl, KOTOPLIE MaAKCHMa Jib-
HO® KOJIM4eCcTBO (PYHKIUMIT BRITIONHAIOT De3 y4yacTHA Npoileccopa, onmMpanch
Ha CBOJ cOGCTBEHHBII BCTPOSHHBIN MHTEJICKT.

Ho OOAYYHTh peajbHbie KOJMHYeCTBEHHLIE IOKA3ATe M TPOH3BOAHTENEHOCTH
MOJKHO TOJIbKO B Pe3ynbTaTe TeCTHPOBaHuA Bcelt ceTi B uexom. Ina aroro
CYLLEeCTBYET Lenblii pAL TECTOBLIX IMPOrpamM, Hanbonee U3BECTHRI M3 KOTO-
peix Perform3 dostpmet Novell 1t Nethench 3.0 dupmet Ziff-Davis. Jlo8sie Te-
CTOBBIE [IPOrpaMMbl c1abo 0TPasKaloT peallbHYI0 CHTYAI[MIO B CETH, HO [103B0-
NS0T CPABHMBATE MeXKIY cobolf pasiauuHbIe CeTeBkie AJanTepsl B YCIOBMAX,
OAM3KMX K peajibHEIM, M B PeasbHO KOHUTYpauyy annapaTHbIX CPeCTB.

9.1.2. AganTtepbl ¢ BHEWHWMM TPAHCUBEpPaM¥K

Apanrepsl Fast Ethernet MoryT BhITIYCKaTECA ¢ BHEIIHHM, BBIHOCHBIM MOIY-
JeM TpaHCHBEpa NAA NOAKI0NenHa Kk cpene nepenayu (PHY). B arom cayyae
JI15 IpHCOeIMHEeHMA BHEIUTHero MOAYJIA TPAaHCHBEepa K aganTepy MCINoib3y-
ercsaunrTeptpeite MII {(Media-Independent Interface), npenycmaTpusalonii
scnosr30Banme 40-KOHTAKTHOrO pasbema, mogobHoro pasbemy KOMIIBIOTEP-
HOro uHTepheiica SCSI. CMmeHHBIT MOLY L TPaHCHUBEPA MOXET YCTaHaBJIM-
BAThCA HelocpelCcTBeHHO HA IJiaTe ajanrepa (B crieuMajibHbI BbIpes nJja-
Thl), & MOXKET CBA3LIBATHCA C NJIATOM alanTepa BHEIIHNMM KabeseM nauHol 10
0,5 m (puc. 9.1 1 9.2). Ilpu BRIMMCIEHMM NOJHOTO BPEMEHH 3allePHKH B CETH
HeobX0IIIMO YUNTLIBATE M 3aJ€PXKKY B 9TOM TpaHcuBepHOM Kabene,

Ha nnaTe TpaHCcHEEpPa PacHONaTaeTCA MHUKPOCXeMa NpHeMoneperaTyHKa i
pasbeM, 3aBucALUt oT Tiuna cpenast (MDI — Medium Dependent Interface),
Hanpumep, RJ-45 nna suroit napset. Takum odpasom, 0oMH M TOT e agantep
MOKET MOMAEP/KMBATEL 00MEH ¢ AIODLIM TUIIOM CPEIB! 3a CHET NPOCTON 3aMe-
Hb] CPABHMTEJLHO JElIeBoro Tpaicusepa. IIDHATHO, YTO B LeJoM Noo0Hbe
COCTABHBIC AJIANTTEPH! OKABLIBAIOTCS JOPOAKE 0DBIMHBIX a1afTePoR CO BCTPO-
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EHHBIMHK npueuonepenaﬂmamu. HOMHOTHA MX I.'IpHMEHeHHE onpaBliaHo, eCau
npenneJaraeTca NOCTENeHHaA 3aMeHa CPeibl TIepeaayy, HanpuMep, Ha onTo-
BOJIOKOHHBIE KabeJu.

Ceresoif ananrep
MIl-pasbemer

—— N ]

o
]

I

| L 1] ]
MDI-passenm

0,5m

Puc. 9.1. Cetesow afantep € BHEWHWM TpaHCUBEpOM Ha MIl-kabene

MII-paznemat Ceresoii aganTep

L]

TparcHeep r \:;
O
il

[

e L |
MDI-passem

Puc. 9.2. CeTesow afanTep ¢ BHEWHUM TDAHCUMBEPOM, YCTaHaBNUBAEMEIM Ha NNATY

9.2. Penutepbl U KOHUeHTpaTopbl Ethernet
u Fast Ethernet

Mcnonb30BaHNe PENUMTEPOB M KOHIEHTPaTOPOB B ceTy Ethernet ne apnserca
ofAsarenbasiM, HebGonbine ceTH Ha ocHOBe cermMeHToB 10BASE2 suan
10BASES sriosnine MoryT cboitituch Ges mux. Jus ceTell ua HeCKOIBKMX TAKKMX
cermenTos HeobxonMMLI TIpOCTeile penurephl A npu Buifope 8 katecTpe
cpenbl Mepegady BUTOM faphbl MK ONTOBOJOKOHHOrO Kabens yxe Heodxomu-
MBI KOHIIEHTPATOPHI (€M, KOHEYUHO, B CETh 00'be IMHAIOTCA HE JIBA KOMITBIOTE-
pa, a xora oet Tpu). s cetn Fast Ethernet konuenrpatops! copepieniio He-
0DX0 MBI
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9.2.1. DyHKUUK PENUTEPOB U PENUTEPHbLIX
KOHLeHTPaTOpPOB

Penurepst (MOBTOPUTENH), KAK Y3Ke 0TMEYAJNOCH, PETPaHCAMPYIOT NPUXOAA-
LMe Ha HMX (Ha MX TIOPTBI) CUrHAJIb], BOCCTAHABAMBAIOT MX aMILIMTY Y M hop-
MY, 4TO NO3BOJAET YBEJIMIHBATE AJMHY CeTH. To xe camoe AeyanT ¥ npo-
cTefile penuTepHbie KoRLeHTpaTophl. Ho noMmumo aToi 0CHOBHOI (hyHKLIMN
rouuentpatops! Ethernet u Fast Ethernet 06e14s0 BEITONHAOT e1le pAA (hyH-
KIMI 110 00HAPYKEeHMIO i UCITPABJIEHHIO HEKOTOPBIX MPOCTENIIIX OLIHGOK CeTH.
K »Tum ommbkaMm OTHOCHTCA CAEAYIOLME:

s joxHaf Hecywasn (FCE — False Carrier Event);
s mHOKecTBenHbie kouausuu (ECE — Excessive Collision Error);
® 3aTAHYBLIaACA nmepegaua (Jabber).

Bee oTi ommbky MOTYT BBISbIBATBCH HEHMCIIPABHOCTAMK 060pYROBaHKA abo-
HEHTOB, BLICOKHM YPOBHEM LLIYMOB M [1I0MeX B kabene, MI0XHMHM KOHTAKTaMI B
pasbeMax M T

Tloa noxHO HecyIlel NOAMMAETCA CHTYALMA, KOTIa KOHUEHTPATop [0y Ya-
eT OT OHOTO M3 CBOMX NOPTOB (0T aDOHEHTA MJIK 13 CerMenTa) NaBHbie, He co-
Iep:allie orpaHMuIMTe A Havaja MoTOKa MaHHbIX (TO ecTh IPM3HAKA Havalla
kazpa). Ecyu nocne Havasa nepejaty KaAp He Ha4alCA B TeUEeHMe 3alaHHOTOo
BpeMeHHOro uETepBana (5 Mxe ans Fast Ethernet, 50 mxe gas Ethernet), o
KOHLEHTpaTOp noceinaer curdan «[Ipobxa» Bcem ocTaNBHEIM IOPTaM, ¥TOGBI
OHM FAPaHTHPOBAHHO 0DHAPYHUIM KONAN31I0. JIUTeNbHOCTh 3TOT0 CHUIHANA
Tarme cocrasianeT 5 mau 50 Mrc. 3aTeM BhIABJIEHHLI NOPT NEPEBOAMTCA B
coctoanne «CBazs HeycToiiuuBa» (Link Unstable) u orkniouaerca. O6paThoe
BKJIIOYEHHE MOPTA KOHLEHTPATOPOM MOXKET IPOM30HTH TOJBKO NPH MOCTYII-
JIeHUM OT Hero NMPaBMUJLHOIO NNaKeTa, Hes AoxcHDI HecyIed.

CuTyauua MHOMECTBEHHBIX KONAN3NIT (DMKCHPYeTC A NPY BhIABJIEHHY B JaH-
HOM nopty Gonee 60 konanait noapan KoHUeHTPATOP CUMTAST KONHYECTBO
KOMNM3MI B KaXIOM MopTy M cHpaceBaeT cUeTUYMK, ecaH MoaydaeT naker
Bes koaauani. IIopT, B KOTOPOM BO3HMKAIOT MHOMKECTBEHHBIE KOJIM3HM, OT~-
KJII0UaeTCd M MOAKIIOYAeTCHA CHOBA, eclu B TeueHHEe 3alaHHOr0 BpeMeHu
(5 mxc gua Fast Ethernet, 50 mxc gaa Ethernet) ne Oyner sadukeuposano
KONMU3HIL.

Curyalna 3aTAHYBILEHCA nepenaw (PUKCHPYETCA B cIyYae, KOIja nepesga-
4a rponoskaeresn B reuenue Gosee 400 mre gna Fast Ethernet i 4000 mke
nas Ethernet. to bosiee wem B TpM pasa NPeBbIUAET MAKCHMATLHO BOBMON -
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HYI0 JUTMTebHOCTh nakeTa. [Ipn obHapyxeHut Takoit 3aTAHyBIIeHCA nepe-
Za4y COOTBETCTBYOLIMI MOPT OTKIIOYAETCA M BKIAKOYAETCH CHOBA TOJBKO [10CJe
ee OKOHYaHMA.

Kpowme nepeuncienusX QyHKUMIA KOHIIEHTPATOP TAKIKe aKTUBHO criocobeTBy -
eT 00HapyxeHuto Mo0bIX Koaan3uit B cetn. Ilpu onHOBpeMeHHOM MOCTYINe-
HMM Ha eT0 OPTH ABYX M Goaee NaKeTos OH, Kak 1 moboit aboHeHT, yeunusaer
CTONKHOBEHHE TIyTeM fepefayM Bo Bce NopThl curaana «IIpobka» B Teuenne
32 6uroebix MHTEPBAaNOB. B peaynibTaTe Bee nepegalolite aboHeHTI BCeX cer-
MeHTOB 0DA3aTenbHO 00HAPYKUBAIOT (PAKT KOJNIU3MM U MPEKPALa0T CBOI
repena4y.

Taxkum obpaszom, faxe caMblil MPOCTOi penuTepHLIN KOHLEHTPATOP npej-
craBafeT coboit ZOBOJEHO CJO0HKHOE YCTPOHICTEO, MO3BOJAIONIEE ABTOMATH-
HYeCKN YCTPAHATE HEKOTOpBIE HeucnpaBHOCTH M BpeMeHHble CGOM, TO eCTh
KOHIEHTPATOP He TOJbKO 00'beIMHACT TOUKM BKIIOYeHUA Kabenel ceTn, Ho
W aKTMBHO yay4llaeT ycuoBKa obmeHa, NoBhIIaeT NPOM3BOAMTENBHOCTD
ceTH, OTKJI0uas BpeMA OT BPEMEHM HeMCIIpaBHbIe MM HeYCTon4uBo pabo-
TAKL{Me CerMeHThl.,

Kak ¥ ceTeBble afanTepbl, KOHUEHTPATOPLI M PENUTEpPbl MOTYT ObITh OIHO-
CKOPOCTHBIMU M AByXCKOpOCTHBIMK. J1a Gonbluesi cBobOABI B IPOEKTHPOBA -
HMM CETH NYHUlUe BbIGMPATh HMEHHO ABYXcKopocTHble (10/100 M6uT/c) xou-
LLEHTPATOPbI M PerTMTepPhI,

Yale BCero penurepsbl ¥ KOHUEHTPATOPB! BLIMOJHAIOTCA B BUIE OTHE/IbHBIX
ABTOHOMHBIX EJIOKOB. MMEeINX BHyTpEHHlﬂ? MJIM BHEIUHWUA MCTOYHUEK [IUTa-
HHA. HEKO’POPBIG KOHUEHTPATOPD! pacCuYMTAaHbl Ha NMOJAKNIOYEHHE HEeCTKO 3a-
JaHHOrO KOJM4YeCcTBa CerMeHTOR QNpeneseHHOro TUIa (Hanpﬂmep, HAa YeTbipe
cermenta 10BASE2 v :xe Ha Bocemb cermenToB 10BASE-T). Ipyrue, 6onee
10oporue KOHIEHTPATOPH!, Ha3blBaeMmbule HapaluyuBaemeimMiu (Stackable), ume-
10T MOAYJBLHYIO CTRPYKTYPY Y N03BORAKT rMOKo npicnocabiueaTh UX K 3a-
NaHHOM KoH(urypatmuy ceti. B aTom cayuae B Kapkac (cTeK) KORUEHTpPaTOPa
MOXKET DBITE YCTAHOBJAEHO pasiidHoe wcno (0661940 0o 8) cMERHBIX MOAY-
J'lef"!, Kas bl U3 KOTOPBIX OPMEHTHPORBAH HA OAMH HIIH HECKOALKO CETMEHTOB
KaKGPO—-Hﬂﬁyﬂb THIIa ¥ HMeeT COOTBETCTBYIOLWME Pas3BeMbl IJAA NMOOKIIOYe-
HuA kabend ceru (Hanpumep, BNC, AUI, RJ-45, ST-paawemn). Kax npasuno,
KOJIMYECTBO MIOAKII0YAeMbIX CETMeHTOB (IIOPTOB KOHUEeHTpaTopa ) Beifipaer-
cA KpaTHbIM YyeThipem: 4, 8, 12, 16, 24, To ecTh HapalMBaeMblit KOHLEHTpAaTOP
MOKEeT [IOePIKMBATE, K TpuMepy, 192 nopra (Bocemb MoxyJieit, Kam bt u3
KOTOPBIX paccunTaH Ha 24 cermenTa). CTPYKTYpa TRKOTO HAPAlLMBAEMOTO KOH-
LUeHTpaTOpa NoKa3ana Ha puc. 9.3
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Puc. 9.3. CTpykTypa HapalwmBaeMoro KOHUEHTPaTOpa

Cawmble CI0XHbIE KOHUEHTPaToOpPs! Ha base eguuoro maccen (puc. 9.4) nossona-
10T [y TeM [eperoMMyTallly cBA3EH Ha KOHTAKTHOM 3aJHeN naveny CTPOUTh
cnoMKHbIe KoH(MUTY paliy ceTell. Hanpumep, ouu MOTYT OIHOBpEMEHHO MO~
epkuBaTh Heckolbko THNOB ceteit (Token-Ring, Ethernet u FDDI), nonye-
KalOT BKIYEHHE He TOJNbKO MOAYJell peNUTEPHBIX KOHLEHTPATOPOR, HO U
MOy Jell MapIIpyTH3aTOPOB M KoMMyTaTopoB. Ha ocHoBe Takoro kKoAlesTpa-
TOPAa MOX<HO TaK»Ke OpraHn3oBhiBaTh OHOBPEMEHHO HeCKOJIbKO HEe3aBHCHMbIX
OJTHOTMITHBIX ceTell (Ranpumep, Ethernet) nasa pasnenenus undopmaunon-
HBIX MOTOKOB MEK/Y HIMMU, CHUIKEHNA HATPY 3K HA CETh,

Kak npasuio, KoHLeHTpaTOPb! Ha Da3e 1accy NpeaycMaTpHBaIOT BO3MOAC-
HOCTH JOBOALHO CACKHOrO ynpasneunsa obmeHom. KoanuecTBO NOPTOB TAKMX
KOHIEHTPATOPOB MOXET JoxXo1uTh 1o 288. [Ipapaa, 9TOT TUI KOHIEHTRATOPA
oKa3bipaeTca 0ObIYHO caMBIM JOPOFMM B pacueTe Ha oguH nopt. Cunraeres,
4TO MX NPMMEHEHNE CTAHOBHTCA IKOHOMMYECKH ONPABIaHHBIM TOJBKO B CJ1y-
yae HeobxXoaumMocTH rogAep ki GoJbImoro KoaM4YecTEa MopToB (oxono 100).

CyuiecTBYIOT TaK#e COBCEeM NMPOCTHIE Y CaMble JellleBbie PenmHTephbl M KOH-
UEeHTPaTOpLb!l, BhINOJHEHHBIE B BUIE NJ1aThl, BCTABJIACMOI B PAa3BEM CHUCTEM-
HOI1 kbl ISA xommbloTepa (M3 KOMIbIOTEPa OHM DepyT HpH 3TOM TOJAbLKO
mranie). HefocTaTox TaKoro pelenys COCTONT B TOM, YT0 Jia paboTst cetn
Heobxonmumo, 4ToGbl KOMITBIOTED, B KOTOPLII BRIIOUEHA [IJIaTa pernuTepa (KoH-
ueHTpaTopa), 6b1 NOCTOAHHO BKJIOYEH (B Mieane — KpyriaocyTouHdo). [lpu
BBIKJIIOYEHMN MHTAHNA 9TOFC KOMITBIOTEPA CBA3k T10 CETH CTAHOBUTCA HEBO3-
MO3KHOI.
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Moaynu KOHUEHTPATOPOR
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KonTakTHas 3a1HA8 nNaxens
Puc. 9.4, KOHUEHTPATOP HA OCHOBE WaCcH

9.2.2. KonueHtpatops! Knacca | u knacca ll

Cranpapr IEEE 802.3 onpenienaeT 18a KJacca PeMTEPHBIX KOHLEHTPaTOPOB,
OTVIHYAIOLMXCA APYT OT ApYyTa CBOMMH (DYHKIMOHANLHBIMY BOBMOMKHOCTAMHN
i BO3MOKHBIMI obNacTaAMM npuMenenia. Kamablit KOHUEHTPaTOP J0JKeH
MMeTh MapKKPOBKY CBOLIO KJacca B BMAE puUMcKoit undpst I wan 11 saxmo-
YeHHONH B KPYKOK.

Kouuestparopsl (pennrtepsl) kiaacca Il ~ 370 Knacendeckne KOHUEHTPATO-
B, MCTIOIB30BABIIMECH C caMoro Hayaaa B cetax Ethernetl. Jimeuno nooromy
ux npumMenenye G110 paspeluero u B cetTax Fast Ethernet. 3ty kouunenTpa-
TOPbL OTIMYAIOTCS TEM, YTO HENOC PEJCTBEHHO NOBTOPAIOT NPUXOAALLE HA HUX
W3 CerMEHTA CHTHAJB 1 IIEPENAlOT MX B IPYTHE CerMeHTH! 623 KaKoro sl To HY
610 npeobpasosanna. (To ecTs 0HM He MOPYT IPeodPa30BLIBATE METOILI KO-
AMPOBAHUA CeTeBLIX curuanos.) IoaToMy K HUM MOMHO [IOAKIIOYATE TONEKO
CerMeHThI, MCIIOMBAYIOMINE OIHY CHCTEMY curHaXoB. Hanpumep, K KOHUEHT-
paTopy MOTYT NOJKIIOYATECA TONBK) OIMHAKOBLIE cerMenThl 10BASE-T mmm
TOJAbKO onMHaKoBble cermenThl 100BASE-TX. MoryT, npasa, NoJKmoqaTh-
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©fi ¥ PAsHbIe CEIMEHTRI, HO OHM AOJNKHBI UCTIONL30BATE OKH KOJ Nepefayn,
nanpumMep 10BASE-T u 10BASE-FL uau 100BASE-TX 1 100BASE-FX. Ho
JAaHHBIE KOHIIEHTPATOPb! He MOTYT 06 beIMHATE CETMEHTRI ¢ PARHBIMM CUCTE-
mMamu KonuposaHuA, Hanpumep 100BASE-TX 1 100BASE-T4.

3azep:cKa CMIHAJIOB B KOHUEHTPaTopax Knacca [ menbiie, yeMm B KOHUEHTPA -
Topax knacca [ CornacHo cCTaHAAPTY, OHA JOMMKHA COCTABIATE OT 46 GuToBbixX
uHTepBagos (naa 100BASE-TX/FX) no 67 6uTOBBIX MHTEPBAJOB (1A
100BASE-T4). Orcrofa c/eAyOT OrpaHHYeHHA Ha HAPAUIMBAEMOCTh TaKMX
KOHIIEHTPATOPOB M Ha KOJMYECTBO MX MOPTOB (KaK NpaBMJI0, OHO He NpeBkl-
1waeT 24). 3aTo MeHbIIAA 33 AEPHKA KOHUEHTPATOPA NO3BOJIAET HCTI0Jb30BATh
kabenu Bonbmeif KAMHLL, TAK KAK Ha paboTocnoco0HOCTL CETH BAMACT CYM-
MapHasn aa.r:.epxcxa CHIHaJia B CeTH, BRIKMAWLIaAA B cebs KaK JaAEePKKH KOH-
LleHTPATOPOB, TaK M 3aJlepKKy B Kabenax.

Jlns coeuena KOHUEHTPaTopoB Kaacea [ Mexny cobol ucnonb3yeTcs cne-
uuanbueni nopt pacmmpenua (UpLink port). Kaxasiilt KonueHTpaTop moj-
KJI0YaeTCA 3THM NOPTOM K 0JIHOMY K3 0ObIYABIX MOPTOB IPYTOro KOHLEHTPa -
Topa (puc. 9.5).

OTTTTTTTLITTO
S

O T TIITITTTIT10M
\ /l'lopr

O6srambie TOPTHI pacmHpenHs

Puc. 9.5. CoepuHeHMe ABYX KOHUEHTPATOROR knacca |l

KonuenTpaTopsl kaacca II ciosknee B MPOM3BOJICTBe, UeM KOHLEHTPATOP.I
Klacca [, Tak Kak BpemMeHHbie TpeDoRAHMA, NPe/i'bABJAEMbIE K HUM, »KECTYE.
Ho npyu 3ToM BO3MOKHOCTH MX MeHbLLE, [I03TOMY B HACTOALLEE BPeMs UX [10-
CTENeHHO BBITECHAIOT KORLEHTPaTOpk! Kiacca L

Konuenrparops! (penurepst) kiacca [ xapakrepuayores Tem, 4To OHM npe-
00pasyoT NPUXOJALLME 110 CETMEHTaM CHTHaJbI B Undposyio hopmMy, npes-
e e nepejaBaTh MX BO BCE JIpYTHe CErMeHThl. B oriamuie ot KOHUEHTRaTO-
poB kaacea LI, oAu cnocobHb! Mpeodpas30BsBaTE KOALL, IPYMeHAeMbIe B PABHBIX
CErMCHTAX, [I0O3TOMY K HUM MOXKHO OJHOBDEMEHHO NOACOEAMHATE CEIrMEeHTh!
pasuuix Tunoe, nanpumep 100BASE-TX, 100BASE-T4 u 100BASE-FX. Ho
arar nponece npeofpazosanns ThedyeT BPEMEHH, TOJTOMY JaHHbIE KOHLEHT-
PaTOopbl OKA3LIBAIOTCH MedaeHHee (I‘[O CTALLAApPTY, UX 3aiepHKa cocTaBuaet
He Gosiee 140 6UTOBLIX MHTEPBAJIOR).
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Konuenrparops! kaacca [ 6osnee rubkue, ovu MeIoT Bonee mpoKIe BO3MOMK-
HOCTH 10 HapalllMBaeMocTH. MIMEHHO M3 HUX CTRPOATCA CAONHCHBIC KOHIEHTpa-
Topbl Ha Baze waccen. K Tomy ke baronapsa BHyTpeHHUM 1 POBBIM ILMHAM
CUTHAJIOB OHM JIOMIYCKAlOT ynpasJieHHe ¢ yaaleHHbIX pabounx crTauumit, mo-
3BOJIANLIMX KOHTPOJIMPOBATE HATPY3KY CETH, COCTOAHME NOPTOB, HHTEHCHE-
HOCTH 01IMBOK B ceTH, a TaKKe aBTOMAaTHYeCKH OTKIIO4ATL HEMCITPABHbLE Cer-
menThi. [Ipu aToMm ans ofmeHa ¢ ynpasiaAmuiel crakuueil npumMensercs
creyMaabno paspaborannsiit nporokon obmena SNMP (Simple Network
Management Protocol — npocToii npoTokoa ynpasneuns ceTsio). Takoii KoH-
LEeHTPaTop, MOMyCcKaoUMit ¥ 1aleHHOe YTIpaBJAeHue, Ha3bIBAeTCA HHTEIIeK-
TyanbHbiMm (Intelligent Hub).

Ilporokoan SNMP Buin npeanoser B 1988 rogy xomuccueit IAB (Internet
Activities Board). On onuceiBaerca noxkymenramu RFC 1067, RFC 1098, RFC
1157. Komucceua IAB onpenennna Tak:Ke H METO OMHCAHNA JAHHbLIX [J1H 3TO-
ro npoTokoaa nox Haseaunem ASN.1 (Abstract Syntax Notation). IIporokoa
SNMP oTHOCHTCA K MPUKAAHOMY YPOBHIO, OH pafiotaeT ¢ nporokonamu [P u
IPX. OH no3posser kak cobupaTe MHGOPMALMIO O CETH, TAK M YIIPARIATD yC-
TPOHCTBAMM CETU.

IIporokon SNMP nogpasymesaeT xpanenue uudpopMauuy of yerpoiicTeax
cer B chopmaTe ASN.1 B Bujie TEKCTOBBIX (haiinos, KAMKIBIA M3 KOTOPLIX Ha~
aeBaetca MIB (Management Information Base — 6asa ynpapusiouieit siH-
thopmartum). Hanpumep, B cayyuae MHTEILIEKTYaTEHOTO KOHLEHTPATOPA C HETO
MOXHO CYMTATh MHAOPMAIMIO 0 KOJMYECTBE NakeTos, MepeflaHubiX i [MoTy-
YEHHBIX KazKIBIM 13 [IOPTOB, MOXHO TAKMKE BKIIOUHTE ¥ BRIKJIIOUMTD Kas ALIT
nopt. Ho aTo faneko He BCe BO3MOMHOCTH YIIpaBIeHuA ¢ noMolbio SNMP.

YTobbl yNnpaBAATE YCTPOMCTBOM CETH, KOHTPOJLIED 3TOr0 yCTROHCTBA JOJDKEH
BBINONHATE TporpaMmy arenta SNMP. [Iporpamma arenTa cobupaloT nanHbie
0 cHeTeMe, B KOTOPO# OHM 3aNyIIEHBl ¥ YIPaBIAOT 00 beKTaMK JaHHBIX CHC-
TEMBI.

Pabouas cranuna, ynpasasionian cetbio (NMS — Network Management
Station) — 3T0 OIMH M3 KOMITLIOTEPOB, NOAKIIOMEHHBEIX K CETH, Ha KOTOPOM
3amnyieH creuMaabHbli NaKeT MPUKIaJHbIX NPOrPpaMM, KOTOpPsle B yIo6HOM
rpadu4eckoM Buae otobpakaloT COCTOAHNE CeTeBBIX YCTPOHCTE it MO3BOAA-
0T YNPaBJAATE MMM,

Hpeororon SNMP nopgaepRiBacT TPH THII& KOMAH/!

e HKomarna GET unraer 3uaueHna o6LeKTOB JaHHEIX YCTpOlicTBa
(13 MIB) B npon3BoJibHOM MopAIKe.

o HKomawna GET NEXT umraer caeayoniee no nopsajky sHaqde-
HIe 00BEKTE JAHHBIX YCTPOCTEA.
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¢ Komanna SET npumeHAercs A H3MeHeHui (3amucy) anade-
HUI 06BEKTOB JJAHHBIX YCTPOICTBA.

Komatas! 1 peakuun nporoxona SNMP nepegaloTcs DOCPeAcTBOM MOLY el
laHHbIX B coctase AelitarpamMm (PDU — Protocol Data Unit). IIporokon npe-
AYyCMaTpUBAaeT TaKMe mepefa4y nropMalmi o Tine koguposauua MIB, no-
aTOMY B pa3Hsix ycTpolictBax MIB Moxer uMeTh pasanunsii (popmar. Cy-
wWecTByeT pAX (PMPMeHHBIX M cTaHAapTHEIX (hopmaToe MIB ana cereBnix
apanrepos {(MIB-II), konueHTpaTOpoB, MOCTOR 1 ceTH B Llesom (RMON MIB),
nonnepskupaemerx SNMP,

9.3. KoMmmyTHUpYyoLiue KOHLeHTPaTOoPbl
Ethernet u Fast Ethernet

KomMmyTHpyoomye koHuenTpatopst (Switched Hubs), ouu ske kommyTaTops!
UM TMeperJIoYaTeN M, MOTYT PacCMaTPHUBATBCA, KaK MPOCTeHIINi U OUeHb
6b1eTpbIil MocT. OHM NO3BOJIAICT Pa3/eNIUTh EAMHYIO CeTh HA HECKObKO CeTeit
1717 yReJHYeHMA JOTYCTHMOIO pasMepa CeTH MM IAJA CHHAKeHMA HArpYySKu
(rpachuKa) B OTIEJBHABLIX YACTAX CETH.

Kax yie oTMeqasoch, B OTMUHE OT MOCTOB, KOMMYTUPYIOLE KOHIEHTPaTO-
PBLI He MPMHKMMAIOT MIPUXOIANIME TIAKETHI, 4 TOJLKO MePepaBiIaoT U3 OHOMH
ACTH CETH B JPYTYIO T€ NAKETHl, KOTOPKIE B 3TOM HYKAaioTcs. OHM B pealib-
HOM TeMITe TOCTYILIeHN A DHMTOB pacrno3HanT aipec NPpHMeMHMKa aKeTa 1 Npu-
HHMAIOT pelleHHe 0 TOM, HaJI0 JIM 9TO MaKeT NepenpaBlATh, M €M Hajo, TO
komy. Hukakoit 06paoTkyt nakeTos He TPOU3BOIMTCA, MOITOMY KOMMYTATO-
pbl MpaKTHYECKH HE 3aMenNaoT oOMEHa Mo ceTH, HO OHM He MOry T npeofpaso-
BBIBATH (POPMATA [MAKETOB M MPOTOKOJIOB 00MeHa 110 ceTH. Tak KaKk KoMMyTa-
TOph! paboTalor ¢ H(popMauneit, HaXoxAILeHCA BHYTPH Kaapa, 4acTo FOBOPAT,
YTO OHW PETPaHCAMPYIOT KaIphl, a He MaKeThl, KaK PeruTepHble KOHLeHTPa-
TOPLL

Konmmsnu KoMMyTaTOPOM He PeTPaHCAMPYIOTCH, YTO BEITOAHO OTAMYAET Er0
oT GoJiee NPOCTOrO PENTEPHOTO KOHLEATPATOPA.

Jlornyeckas cTPYKTYPa KOMMYTaTopa I0BONbLHO rpocTa (puc. 3.6). OHa BKaIO-
yaer B cebA Tak HAZLIBAEMYIO NePeKpPecTHYIO MaTpHILY (crossbar matrix), Bo
BCEX TOUKAX NepeceyeHns KoTopolt MOI'yT YCTaHABJIHBATLC A CBA3H Ha BPeMA
nepenaTn nakera, B peayantaTte naker, nocTyrnaowmuii ua moboro cermeHTa,
MOZKET OBITh NepeaaH B moboil Apyroit cerment (puc. 9.6) 1w, B ciydae mimMpo-
KOBELATEJIBHOTO TaKeTa, = BO Bee APYTHe CerMenThl 04HoBpeMenHo (puc. 9.7).

KommyTaTOph! BRIMYCKAIOTCA HA Pa3Milioe SMCIo MopToB. Yange ecero nerpe-
yaloTeA KoMMyTaTopsl ¢ 6, 8, 12, 16 1 24 noprami. OTMeTHM, YTG MOCTHI, KAk
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NpaBuio, PeaKo noanep:xueaior donee 4 nopros. Paziuualorcs KOMMYTAaTO-
Pbl M DOMYCTUMBIM KOJIMYECTBOM AJIPECOB Ha OJi}H MOPT. DTOT NOKA3aTe b Of-
pelenner NpelelbHYI0 CAMMKHOCTDL MOAKAIYaeMblX K NOPTY CerMeHToR {Kro-
JMYeCcTBO KOMIMBIOTEPOB B KakJ0M cerMeHTe). HekoTopble KOMMYTaTOPBL
T03BOJIAKT pa3buBaTh MOPTh! HA TPYIINL], pafoTalolMe HE3aBUCHMO APYT OT
APYrd, TO eCTh OJME KOMMYTATOD MOKeT paboTaTs Kak JBa MM TP
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Puc. 9.6. Jlornyeckas cxema kKoMMyTaTopa

KommyraTopsl XapakTepusyiOTCA ABYMA NOKasaTeAAMH IPOM3BOIUTENIBHO-
CTHU: MAKCHMAJIBHOM 1 COBOKYITHO CKOPOCTBIO peTpaHcaaumu nakeTos. Mak-
CHManbHAA CKOPOCTE PETPAHCIALMY M3MEPACTCA NPH Nepenatie NakeTos 13
OJIHOro NMopTa B ApYToil, Korja Bce ocTajlbHble NOPTHI OTKIIOYeHbl. COBOKYTI-
HaA CKOPOCTH MIMEPASTCA NPH aKTHRHOI pafoTe BCeX MMEIOIMKCH TIOPTOB.
CoBOKYTIHAA CKOpPOCTD BONbLIEe MaKCHMAaJBHOM, HO MAKCHMAaJBHASL CKOPOCTS,
KaK [IPaBHIIO, He MO3KeT ObITh o0ecneyeHa Ha BCex NMopTax 0MHOBPEMEHHO, XOTH
KOMMYTATOPE ¥ cr1ocofiibl 0HOBpeMeHHo 06 pabaThiBaThL HECKOILKO TAKETOR
(B oTAMMME OT MOCTA).

T'naBHoe NPABRUII0, KOTOPOTO HAMO IPHAEPKIBATLCA MPH pasbueHny CeTi HA
4aCTH (CEIMEHTBL) ¢ MOMOLLbLID KOMMYTATOPA, HassBaeTca «mpasiao 80/20».
Toabko NpK €ro BeINoJaHeHH KoMmyTaTop paboraer acdextisro, Cornacio
aTOMy NpaBHAy, Haxo obecnedHTb, YTobbl ne MeHee 80 npoUeHTOB BCeX Mepe-
Jlad PoHCX0AMIA0 B OpelenaX OHoM YacTy (o1Horo cermtedTa ) ceri. I Toabko
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20 npoieHTOB Beex Nepeiay AOMKHO OBITh MeXAY Pas3HbiMu YacTAMH (cer-
MeHTaMH) ceTH, TPOXoAUTL Yepes KommyTaTop. Ha mpaxTuke aTo obsruno cBo-
OUTCA K TOMY, ITO CepBep M akTHBHO paloTalowime ¢ HuM paboune cTaHLMM
(KIMeHTHl) pacIIoNaraloTCA Ha OJHOM cerMenTe. ITo e npasuio 80/20 npu-
MEHHMO 1 K MOCTaM,
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Puc. 9.7. PeTpaHcnauma WMPOKOBEWaTeNbHOTO NakeTa

C}VLLIECTByET IBa KJacca KOMMYTATOPROB, OTIWYAI0IIHXCA YPOBHEM HHTENJIEK~
Ta 1 erocobaMm KOMMYTauum:

® KOMMYTATOphl CO CKEO3HBIM Bripesannem (Cut-Through);

e KOMMYTATOphI C HAKOTIIEHMeM ¥ peTpaHcnauuelt (Store-and-
Forward, SAF).

PaccMOTDHM KPaTKo MX 0coBeHHOCTH.

9.3.1. KommyraTtopsil Cut-Through

KommyTraTtopst Cut-Through — camsie nipocThie u 6b1CTPBIE, OHU HE TPOU3BO-
naT HuKaKoro GyheprpoBaHisA MaKeTOB M HUKAKOI nx ceqerit. Ouu 6yde-
PHPYIOT TOJTLKO FOJIOBHYIO YaCTh MaKkeTa, 4robsl npouuTtaTh 6-0aliToRblit az-
pec mpHEeMHMKA TIaKeTa M [IPHHATL PellieHie 0 KOMMYTaliM, Ha KoTopoe ¥
HEKOTOPLIX KOMMYTaTOPOB YXOIUT 0Ko:10 10 6MTOREIX MHTepEaNoB. B peayne-
TaTe BPEMA OXKMJIAHMA PeTPaHCIALMK (3alepiAKa Ha KOMMYTaTope), BKIIO-
Halollee Kak BpeMA OyhepupoBalysa, Tak 1 BpeMA KOMMYTAllMK, MOMET CO-
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CTaBAATh 0K0JI0 150 GuToBLIX UHTepBanos. Koneuno, aTo Gonbiile sanepikkin
PenuTepHOrc KOHUEHTPaToPa, HO Fopasao MeHbLIE 3a/IeP/KKH PeTPAHCIALNN
moboro MocTa.

HepgocraTok HaHHOrO THIA KOMMYTAaTOPa COCTOMT B TOM, M'TO O pPeTpaHCIi-
pyeT mobble NaKeTL! ¢ HOPMAaJLHON roJIOBHON YacThio, B TOM 4MCIe 1 33BE10-
Mo o160 YHbBIe MaKeThl (HAIPHMED, ¢ HENPaBMIbLHO! KOHTPOJIRHOI CYMMOI) 1
KapJMKOBbIE NAaKeTHl (A= Menee 512 6uToBbIX uaTepBanos). OLndKK o/i-
HOrO CErMeHTa PeTPAHCIMPYIOTCA B SPYTOi CEIMEHT, 4TO MPUBOIMT K CHIKE-
HUIO MIPONYCKHOM CrIOCOOHOCTH CeTH B I[eJIoM.

Euie ognHa npobiema cocTOMT B TOM, YTO KOMMYTATOPh! JIAHHOIO THIA YACTO
reperpy:xanTes i nyoxo obpabaThiBaoT cuTyaunio neperpysku. Hanpnmep,
M3 gBYX uay Bojlee CerMEeHTOR MOCTYNAIOT MAKETH, aAPECOBAHHBIE OHOMY U
TOMY e cerMenTy. Ho KOMMYTATOp He MOMeT 0JJHOBPEMEHHO [TepeaTh He-
CKOJIbKO IAKETOB B 0JIMH CErMEHT, N03TOMY YacTh MakeToB Nponanaet. He mo-
JKeT KOMMYTATOD PeTPaHC/MPOBATE M MAKETHI, KOTOPLIE IPUXOAAT 13 MOpTa,
B KOTODbII KOMMYTaTOp llepejaeT B JaHHbI MOMEHT.

Umenno moaTomy kommytatopsi Cut-Trough nocreneuno epitecHaoTes 60-
Jlee COBepIIeHHBIMY.

OnHo M3 yCoBepLUIEHCTBOBaHWH KOMMYTATOPOB NOJYYHI0 Hagealue Interim
Cut-Trough Switching (ICS). Oxo ranpasieHo Ha To, 97006 #36eKaTL peT-
PaHCJALNK KapPAMKOBbIX Kafgpos. 1A 2Toro Ha npuanMaloLiei cropoHe KoM-
MYTaTopa Bce nopTel umeloT Oy thepryio namartk FIFO va 512 6uTt. Ecain naker
3akaH4YMBaeTCA paHbllle, Yem 3anoanuTces 6ydep, To conepixumoe Gy cepa ae-
TomaTHueckyn orbpacsiBaerca. OIHAKO BCE OCTafbHBIE HENOCTATKM MeToxa
Cut-Through B gannom cayuae coXpasaoTeA. 3afepikKa peTPaHCIALIH KOM-
MYTATOPOB N4HHOTO THIIA YBeauyMBaeTcd npuMepHo Ha 400 61ToBbIX MHTEP-
BaJIOB O cpaBHeHnio ¢ 00bruubiM Cut-Trough.

9.3.2. KommyTraTopbl Store-and-Forward

KommyTtaTepsl Store-and-Forward (SAF) npepcrasasior coboit naudonee
OOporye, CAOXKHbBIE If COBEPLIeHEbIE yeTpolicTBa ganuoro Tuna, OHn yxe ro-
Pa3go buMsKe k MOCTAM M JIMILEL B! TIePeUNCITeHEBIX HeI0CTATKOB KOMMY TaTO-
pos Cut-Trough. I'1aBHoe ux oTaH9Me COCTOUT B [osHOM GydepiipoBaiuu Bo
BuyTpeHHet bypepnoit mamaTi FIFO Beex perpascanpyeMbix nakeTos. Pas-
mep Kaxgoro fydepa npi 5TOM 103K eH BBITE He MEHBLLE MAKCUMabHOM 1011 -
Hbl naketa. COOTBETCTBEHHO SHAYMTENBHO BO3PACTART M 3a/lEPIKKA KOMMYTA -
i1, 0Ha cocTaBager He menee 12000 GuroBbix nHTepBaios. KapnnkoBnie u
oLtBOYABIe Kaaphl TAKKM KOMMYTAaTOROM OT(MIbTpoBRIBaloTCA. [leperpya-
KN BOBHMKAIOT TOPA3M0 pesxe.
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Bydgrepraa naMaTe MOMET pa3dMelnaThCs HAa NPHMHMMAIOIIEH CTOPOHE BCex
TNIOPTOB (HAKOIJIeHME Mepell KoMMyTalwneil), Ha nepenaoileii CTOpoHe NOPToB
{HaKOIJIeHME nepel peTpanciALMell), a TakKe MoxKeT DbITh 0011eN A8 Beex
[OPTOB, MPUYEM ITH METOMbl HACTO KOMOUHMPYIOTCA ANA AOCTUAKEHUA Ha~
Bonbluei rudrocTi M HaUBbICLLIEH PoOH3BoaMTEeNbHOCTH, YeM Goabine obbeM
NaMATH, TEM JyHllle KOMMYTaTOp cipaBideTca ¢ neperpyaxofii. Ho ¢ poctom
obBema maMATH BO3PAcTaeT M cToMMocTh obopyaosanua. Jioraa B cocras
KOMMYTaTOpa BRANHYAETCHA M NPOUECCOR, HO Yalle KOMMYTATODb] BRINIOJHA-
I0TCA HA CHIeUHaM3MPOBaHHBIX BblcTPONEHICTBYIOMNX MUKPOCXEMAX, KeeT-
KO CreliMaa3MPoBaHHBIX MMEHHO Ha 3ala9aX KOMMYTAIMI TaKEeTOB.

KommyTaTopst SAF, B oramuite oT IPYTHX THIIOB KOMMYTATOPOB, MOTYT MO~
Jep’KMBaTL ONHOBPEMEHHO pa3Hble cKopocTi nepegaydn {10 Mbut/c u
100 M6&ur/c). Honroe OydeprpoBaHie NakeTa BNOJHE MO3B0JIALT IEPEUABATE
€ro He ¢ Tl CKOPOCTBIO, C KOTOPOI OH nocTymita. B pesynbraTe yacTs NOPTOB
KoMMYTaTopa MoxceT paborath ¢ ceTsio Ethernet, npyrasa qacts — ¢ Fast
Ethernet, npuuem HEKOTOPbIE KOMMYTATODPSEl ABTOMATHYECKY HACTPauBaloT
CBOH NMOPThL! HA CKOROCTH NepeJavy NOJAKNIYeHHOTD K [I0ODPTY CerMenTa. [Mo-
aToMy KommyTatopel SAF anauntensro obnersaior nmepexon ¢ Ethernet nva
Fast Ethernet. CyilecTBYIOT y#e KOMMYTATOPbI, MoJAepKuBalouie obmel ¢
Gigabit Ethernet Ha ckopoctu 1000 MouT /c. Ho B oTamume 0T MOCTOB KOMMY -
TATOPL], KAK IpaBHnO, HE MCHAKT Cbopma'r [1AKeTOR, [I03TOMY CETH C pa3HbliMH
chopmaTaMit MaReTOB HENh3H OOBEIMHATE € UX TOMOLLLIO.

BeinyckaooTcs TakiKe Tak HadblBaemele THOPMIHBIE (MIM afalITHEHBIE) KOM-
MYTaTOPBI, KOTOPBIE MOTYT aBTOMAaTH4ECKH NePeKIoaThea 13 pexuma Cut-
Through B pezum SAF 1 HaoGopoT. ITpu Ma10ii HATPY3KE M NPH HUSKOM YpoB-
He oHDoK OHN paboTaioT kak donee Bulctpsie Cut-Through kommyTaToper, a
rpu §0TbLLIGM HArpY3Ke i TP GoJbIIOM KOJUecTBe OIINO0K nepexonar B 6o-
nee MelsIenHblit, Ho 6osiee KadecTEeHHbL peskuM SAF.

HaxoHelt, eLle 0110 Baz HOe 0CTOMHCTEO KOMMY TATOPOB 10 CPaBHEHMIO ¢ pe-
OITEe PHBLIMM KOHIEHTPATOPAMM COCTOMT B TOM, 9TO OHM MOTYT NOAREPIKMBATD
PeXKuM NOJHOAYMACKCHOH CBASKH. Kak y:Ke 0TMEYAJ0Ch, IPK ITOM pPeKIMe
pesko ynpoujaeTcs oDMeH B CeTi, a CKOPOCTh NepeNatii B uieane yjisausaer-
cst (20 MbBur/c nas Ethernet, 200 Méur/c nna Fast Ethernet).

OcTaHOBMMCA YyTh NOAPODHEE HAa NOCTOMHCTBAX I HEJOCTATKAX NOMHOAYII-
NEeKCHOT0 PesKUMa.

CerMeHTH! Ha BITOJ TTape M HA OMITOBOJIOKOHHOM Kabede B Jo0oM cyae 1e-
HOJNLAYIOT ABE JIHIN CEASM, OTHA 13 KOTOPBIX NepeaeT HH(OPMAIHIO B Oy
cTOpOILY, a ApYrad — 8 IPYIYIO. (3T0 He 0THoCHTCA K cermenTam 100BASE-T4,
B KOTOPbIX €CTh ABYHANPaBJAEHHbIE BHTHIC APk, IePefalouic b 0be CTOpoHEl
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no ouepey). Ho B eTargapTHOM MOAYAYNJIEKCHOM pesKume nHpopMalld He
nepezaeTcH Mo ITUM JHHMAM CBA3M OflHOBpeMenno, OnHEaKo ecay i afianTep,
1 KOMMYTATOP, CBA3AHHLIE TUMH IMHUAMU CBABY, NONLE PR MBAIOT HOJHOLY I~
JIeKCHBII pesuM, To OHOBpeMeHHad nepenava nHdopMaliy BoamorkHa, Ec-
TECTBEHHO, ANMAPaTy pa aJanTepa U KOMMYTaTopa J0JKHa NPy 3ToM obecre-
YiBaTh NpHeM NpUMXOoAALIEero U3 ceTH IakeTa u nepeaavy CBOETro NakeTa
OIHOBPEMEHHO.

[TonHOAYTIEKCHBIH PeXHM B IPHHIIMIIE HCKIOYAET Mi00Y10 BO3MOKHOCTE KOJ-
AMBHH M JelaeT HeHYXKHBIM CIOMCHBIA ANropuTM ylIpaBaeHnds odMeHoM
CSMA /CD. Kakapiit u3 aboHeHTOR (afanTep M KOMMYTATOD) MOXKET nepeja-
BaTh B JaHHOM Cllyuae B 11000/ MoMeHT De3 oxuaaHna ocBo0aKIeHHA ceT. B
pesynbTaTe CeTh HOPMAJbHO (PYHKLUMOHMPYET Jarke [pyu Harpyske, npuomn-
sxatomteitcsa K 100% (B noanyayniexkcHom pexxume — ue Soaee 30—-40%). Oco-
feHHO 3TOT pexnm yxl;oﬁen ANA BLICOKOCKOPOCTHRIX CEPBEPOB U BLICOKONPO-
M3BOINTEBHBIX pabodnx cTaHIHii,

Kpome Toro, otkasa or merojga CSMA/CD aproMaTHUeCKH CHMMaeT orpaHu-
4YeHMA Ha pa3Mep ceTH, CBA3aHHbIE C OTPaHMYeHIAMH Ha JBOITHOE BpeMa pac-
npocTpakenna euriana. Ocobenno 570 Bamxuo qua Fast Ethernet u Gigabit
Ethernet. IIpu noaroaynnexcHom peskume odmena pasmep J060if ceTi orpa-
HMYEH TONbKO 3aTyXaHMeM cHTHAJa B cpede nepeaayn. lloaromy, Hanpumep,
cetu Fast Ethernet u Gigabit Ethernet Moryr ucnosb3osaTh ONITOBOJOKOH-
HbIE CerMeHTh! IAuHOM 2 kM H Jazke Bosbiue. IIpu ¢cTaHAapTHOM MOy AYTIIIEK-
cHOM pexume 1 Metoae CSMA/CD aro 6b10 BBl B IpHHLNIE HEBO3MOMKHO,
TaK KaK JBOHHOE BpeMA pacnpocTpanenus curiana ana Fast Ethernet ve nos-
*KHO npeBpluaTh 3,12 MKc, a ana Gigabit Ethernet — 0,512 mkce (a npu nepe-
XoJle Ha MHHEMMAaJIbHYIO LTuHY nakera B 512 Gaitr — 4,096 MKe).

[MonHOAYIIIEKCHBLA PeXUM MOMXKHO PaCCMaTpPHBAThL Kak NIPHOIIKEHNE K TO-
TOJIOrHK KJlaceHyeCc Kol akTHBHOT 3Be3nsl. HaK ¥ B AKTHBHO 3Be3xe, 31ecs He
MOJKeT ObITh KOH(PJIMKTOR, HO TPe0oBaHMA K LeATPY (KaK Mo HaLeKHOCTH, TAK
1 no GRICTPOAENCTEBHI) YpeaBriyalino Beauky. Kak v npy akTHEHOIL 3Be3fe,
CTPOMTD CETH € DOABIIMM KOJHIeCcTEOM aDOHEeHTOB 3aTPY AHUTEILHO, HeobXo-
IUMO MCTIONH30BATHL MHOIO LEHTROE (B HalleMm ciydae — koMmyTaTopos), Kak
M NP AKTHBHOI 3Be3Jle, CTOMMOCTE 000pYMOBAHHMA OKa3bIBACTCH JOBOJIBLHO
BLICOKOJI, TaK Kak KPOME CeTEeBbIX aJlallTEePOB M COSIMHUTENbHBIX Kabeyelr
HYREB! CHONIILIE, ObICTRBIE ¥ Koporue KoMmyTaTopet. Ho. BuanMo, see 270
Hen30exsHad nnaTa 3a nopbllleHe ckopocT o0Mena. CTporo rosopa, HOTHO-
LyNIeKCHble CeTH Ve TPYAHO Ha3BaTh Kiaccudeckumiu Ethernet u Fast
Ethernet, Tak Kax B HMX y>Ke HMUET0 He OCTAGTCA HW OT TONOAOTHH «IIMHA»,
un ot meroga CSMA/CD. Coxpanaerea Tonbko (popMaT naxera i (He Bcersa)
MeTol KO IMPOBatnd.
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Taxum 0Gpa30M, B HACTOAIIIEE BPEMA KOMMYTHPYIOUIHE KOHILEHTPaTOPhL (KoM-
MYTATOPbL) BRIMOJHAIOT Bee Hombiue hyHKUMIA, TPAOULMOHHO OTHOCHBLIMXCH
k MocTaM. Iloaromy B nipefiefiax o HOM CETH Mi¥ OJHOTHITHBIX CETelf ¢ OiHa~
koebiMu chopmaTamu nakeroe (Ethernet u Fast Ethernet) kommyTaTopn! Bce
Goanlite ¥ Gonble BLITECHAT MOCTHI, TaK Kak onu Gonee GoicTprle u Gonee
IelieBblie. HH A0JI0 MOCTOB OCTAETCA TOJBKO COelIMHEeHNEe PAa3HOTUIIHBIX Ce-
'reﬁ. YTO BCTpevaeTCH He TaK Y3 M HacTOo. 31‘3 TEHAEHIMA NMPOCAEKMUBAETCA U
B Ipyrux 06J1acTAX 3ACKTPOHNKH: Y3KO CIIELHATHM3MPOBAHHEIE DhicTPLIe yoT-
PO#CTBa BLITECHAIOT YHUBEpPCAJbHLIE MeIJIeHHbIe, Y HuBepCa/bHble YCTPOi-
cTBa (KOMITbIOTEPbl, YHUBEPCaJIbHbIe KORTPOJLIEPhl) COXPaHAITCA TONBKA TaM,
rae 0ea3 HUX DefiCTBUTENBHO He 000HTHCh, TAe HY#KHbl 0UEHE CACHHRIE aJIro-
PHUTMbI oﬁpaﬁoﬂm, KOTOPBIE K TOMY ZKe MOryT HM3IMEeHATECH B COOTBETCTBHMH C
TpedoRaHMAMM KOHKPETHO 3a1a4un.

9.4. MocTbl u mapupyTuaaropbl Ethernet
u Fast Ethernet

MocThb 1 MaplipyTH3aTOPbl, CTPOTC NOBOPA, HE COBCEM MPAaBUALHO OTHOCHTE
K cnelucndeckomy ceresoMmy obopynosanmio. B GonblMHCTRE Caydaes 0HM
npeacTapaAoT coboilt yHMBepcatbHble KOMIIbIOTEDE!, paboTalolliue B ceT 1
BBIMOMHAIOWHE clIeuuHyecKyo (PYHKIMIO coeanHenya npyx 1 bosnee vacrei
CeTH, X0TA CYUIeCTBYIOT MOCTEI M MAPLIPYTH3AaTOPb], XECTKO CIIeHaIN3Nnpo-
BaHHBIC HAa paboTe B ceTH. B MacTHOCTH, MaPIIPYTU3ATOPLI BLITYCKAIOTCH PA-
noM hupm B BuAe Moayaell, ycTaHaBIMBAeMbIX B KOHUEHTpaTOpk Ha Gase
mwacch. [ToHATHO, ¥TO MX CTOMMOCTb HHIKE, YeM MapILUIPYTH3aTOpoB Ha Gaze
KOMIIbIOTEPOB.

9.4.1. PYHKLWW MOCTOB

MocThl 1o HezlaBHETO BpeMeHH Bblin OCHOBHBIMM YCTPOMCTBAMM, TPUMEHAB-
WMMICA AA pa3bueHnA ceTu Ha YacTH (aaA cerMenTpoBanua cetn). Mx cro-
HMOCTb MEHBUIe, 9eM MapIIpyTU3ATOPOB, a8 ObICTPOAHCTBIE BbILLIE, K TOMY
JKe OHM NPO3pavHbl IJA MPOTOKOJIOR BTOPOro ypoBHA Mofenu OSI. AGoHeHTB!
ceTy MOTYT He 3HATH 0 HAMYKUK B CETH MOCTOB, M BCE X MaKeTh! JOXOAAT 10
HYHOro ajipecaTa no Beed cetu bea BeAxkux npobiem.

MocT, Kax I1paBuyIo, IpeacTarngeT coboil KoMIbIOTED, B KOTOPLI YCTAHOB-
JIEHO OT ABYX JI0 YeThIpeX ceTeBblX afanTepos. Kajaniii U3 aTHX azanTepos
cOeMHell C OIHMUM 13 CeTMEeRTOB ceTH. KoHurypausisa ceTu ¢ MoCTaMi MOKeT
GLITE JOBOABHO CI0AKHOI (pric. 9.8), Ho B Helt He oMK HO ObITh 3aMKILY TBIX Map-
MIPYTOR (MeTelb), albTePHATHBHEIX Iy TEH JH0ocTaBKH MakeTos (puc. 9.9). B
MPOTHBHOM CJYHAE B Pe3yJLTATE MHOTOKPAaTHOrO MPOXOMKISHHUA [IMPOKOBE-



Fnaea 9. ObopynosaHue Ethernet u Fast Ethernet 217

IATEeNbHBIX MaKeTOB 10 3aAMKHYTOMY MapUIPYTY BOZHMKAIOT [IePerpy 3Ky ceTH
(Tak Ha3bIBaeMble ITHPOKOBEILATENbHBIE [ITOPMBL) U PAL APYIHX npobaem.
YTobbl 5TOr0 He MPOMCX0AMIIO, B MOCTaX NIPeAYyCMaTpPUBAeTCs aATOPUTM 0C=-
TOBHOTO JiepeBa (spanning tree), KOTOpPbI NO3BOJNAET B PE3yAbLTATE AMAJIO-
ra MeXxJay BCeMH MOCTaMH OTKJIOYaTh NOPTEHI, YHacTEYHOLME B CO3TAHKH e~
Tenb (Hanpumep, oba nopra mMocTa 2 Ha pic. 9.9).

MocT

Puc. 9.9.Metnna 8 cetk C MoCTamMu
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Bnamna PHA 3TOMY MOMHO CllelMalibHO nyﬁ.}mpnsa'rh COeIMHEHME CeTMEeHTOB
MOCPEACTBOM MOCTOB (cO3LaBaTh METAM) JJA TOro, YToGb! MPH 0TKAa3e OXHOM
M3 JIMHUHI CBASH aBTOMATHMUECKH BOCCTAHABINBATD 1eJ0CTHOCTE CeTH M0 aJlb-
TepPHaTMBHOMY MaplupyTy. KeTaTh, 9TOT 3Ke anropuT™ OCTOBHOTO IEPeBa 1011~
HepIMUBAIOT M HEKOTOPbIE KOMMYTATODBI, KOTOPLIE TOe He crocobHsl pabo-
TATh B CETH C NeTIAMH.

MocTsl, KaK Jf KOMMYTATODbI, Pa3JeAT 304y KoHdIuKTa (0BaacTh KO-
34M), HO He Paz/eNnfgioT IMpPOKoBeaTe bRy obiacts (broadeast domain),
TO €CTh HaCTh CeTH, B KOTOPOI CBOGOHO NPOXOAAT IUMPOKOBEIaTENLHEIE MTa-
keTsl. B peaynsraTe Harpy3Ka Ha Kax/Iblif CETMEHT YMEHbLIAETCA, & OTPaHn-
ueHMA Ha Pa3Mep CeTH NpeoolieBaloT .

OnroBpeMeHHO MOCT MoKeT o0pafaTsiBaTs (peTpaHCIMPOBATE) TONLKO OMH
NaKeT, a HE HECKOJIBKO, KaK KoMmyTaTop. JIoboi nakeTt, npuxoaumit Ha OIUH
13 IopTOB, 0bpabaTbiBaeTcsH CACAYIOHMM 00pa3om:

1. Mocr EnigenseT aapec MCTOMHMEKA (OTNpPABUTENA) NAKeTa M
uueT ero B Tabiauie aapecos abOHEHTOB, OTHOCALEHCA K 1aH-
HOMY MopTy. Ecnu aToro agpeca B Tabauue HeT, TO OH TyHa
nobapnaerca Takum obpa3om, aBToMaTHYECKH (DOPMUPYETCH
Tabauua anpecos Bcex aboOHEHTOB KasKI0ro cerMeHTa U3 1nof-
KJI0UYEHHBIX K IOPTAM MOCTA.

2. MocT BEIZENACT afpeC IPMEMHIKA (MoNyYaTeN ) IaKeTa M HIeT
ero B TabmMuUax agpecos, OTHOCALUMXCA KO BeeM nopTam. Ecan
MaKeT a/IpecOBaH B TOT YK€ CeTMEHT, 13 KOTOPOT0 OH MPHLLE, TO
OH He peTpaHcaMpyerca (orduabrpossiBaerca). Eciu naker
LI POKOBeIaTeIbHbBI HITH MAOTOTTYHKTOBRI (FPYILI0BOii), TO OH
peTpascaMpyeTcH BO BCe NOPTHI, KpoMme npuHasmero. Econ na-
KeT OOHOMYHKTOBBI (agpecoBaH ogHoMy aboHeHTY}, TO OH peT-
PaHCIMPYETCA TOJLKO B TOT NOPT, K KOTOPOMY NPHMCOEIUHEH Cer-
MeHT ¢ 9ThM aboHeHToM. HakoHel, ecau anpec npueMHMKa He
obGHapy KeH HU B OJIHOI 13 TabAKL anpecoB, TO MaKeT MOCKIIA-
©TCH BO BCE NMOPThI, KPpOMe NPHMHABLIETO (KaK UIMPOKOBeIIaTeNh-
HBIN).

Tabuiibl aipecos abOHEHTOR HMMEIOT OrpaHMYeHHsll pasMep, [I03TOMY OHH
CI)DPMHPY]GTCH Tak, 4T00Bl HMETE BO3MOXKHOCTE aBTOMAaTUYEeCKoro o0HOBIIEe-
HUH HX COAEPAHMOT0. Aipeca Tex afOHEHTOE, KOTOPbIE I0JIT0 HE MPHCBLIAIOT
NaKeThl, 9€pes3 safaHHoe BpeMs (00bIYHO 5 MMHYT) CTHPAKTCA W3 TABANIEL
JT0 rapaHTHPYeT, YTOo ajfpec abOHEeHTa, OTKJIIOYEHHOD OT CETH WM fepeHe-
CEeHHOTO B ,U,pyl‘Oﬁ CerMeHT, He 6}’,[[&"!' 3aHMMaTh JHIDHeTO MeCcTa B 'raﬁ.nnu;é,
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Tak kak MOCT, KaKk ¥ KOMMYTATODP, aRANM3MpyeT nHdopMauuio BHYTPH Kazipa
(pusmueckue agpeca, MAC-aapeca), yaCTO rOBOPAT, YTO OH PETPAHCIMPYET KAk~
PBI, @ He MakeTsbl (B OTIN4IE OT PenMTepa Wi PemMTePHOro KOHL@HTPaTopa).

Kak u B ciyyae koMMyTaTopoB, nad sddexTuBHoit paboTk: MocTa HeobX oM~
MO BBIMOJHATE YIIOMUHABILeecH «1paBuyio 80/20», To ecTh BONBLINKCTBO 11~
penad (e meHee 80%) H0mKHO ObITE BHY TPUCEIMEHTHBIMM, 2 HE MEYKCETMEHT-
HBIMM.

TpaHHL’,HOHHD MOCTE! NOIPA3AENAKTCA Ha BHY TPEHHHE M BHEILIHITE.

BuyTperHIe MOCTBI BBITIONIHAIOTCH Ha 0CHOBE KOMIbIOTEpa-cepeepa, B KOTo-
PEIi YCTAHABIMBAIOT CeTEBLIC ajlanTepsl (06bIYHO A0 YeThIpex ), NoAKIIoYeH-
HbIE K pa3HbLIM CerMeHTaM CeTH. CTPOI‘O FOBOpHA, HMMEHHO 3TH CETEBBIE aJjallTe-
PEI M COOTBETCTBVIOILIME NPOTPAMMHBIE CpEACTEBA M HAa3bIBAIOTCA BHYTPEHHNUM
MOCTOM.

BHerusit MoeT npegeTasaaeT coboii pabouyio CTauLMIO, B KOTOPYIO YCTaHO-
JIeHk! JBa CeTeBblX aflanTepa. B oTom cayyvae, B OTIHMYME OT BHYTPEHHETO MO-
CTa, CErMeHThl MOTyT OBITh TOJABKO ONHOTHUNHBIMM (Ranpumep, Ethernet—
Ethernet).

BrHelluHui MOCT MOMeT ObiTh BbiaedeHHLiM (dedicated) nnn HepsigeeHABIM
(non-dedicated) B 3aBHCHMOCTH OT TOrO, BRIMOJIHAET JIH KOMIBIOTER paboyeri
CTanli e Kakne-Huby b (YKL, Kpome ceTeBbIX. TepMUH «BHEILIHHIT»
YNOTPeBIAeTCH B 9TOM CIIyHae Mo OTHOLUEHHMIO K CePBepY, KAK OCHOBHOMY KOM-
neioTepy cetTi. B 000§ ceTit MOMKET MPHCYTCTBOBATL OfIHOBPEMEHHO KaK BHE~
1IHKA, TAK 11 BHYTPEHHUIT MOCT WM HECKONLKO MOCTOB.

Kak u xoMmyTaTopnt Store-and-Forward, mocTs! moryT nomepxusath 06-
MeH My CerMeHTaMH ¢ PasHoi ckopocThio nepefaun (Ethernet u Fast
Ethernet), a rakse obecrieunBaTh CONPAXKEHNE MOJYAYNAEKCHBIX M TONTHO-
Ay nAeKCHBIX cermenTos. IlosHbIl piem nakeTos B 6ydepHyio NaMaTL MocTa
M MX TIoCJIeYI0LIa A nepeata Jerko pemaloT nonobdusie npobsiemsr. Ho MocThl
MoryT Takuice conparath cetu Ethernet u Fast Ethernet c ceramu mobeix 1py-
rux Tunos, sanpumep, FDDIunu Token-Ring, wro ve no cisiam GonbIIMHCTBY
KOMMYTaTOPOB.

9.4.2. DyHKLUUK MapLUpYyTU3aTOpPOB

BbITECHAH MOCTHI, KOMMYTaTOPEI CHJIbBHO MOTECHIIM M MapuipyTizaTopsl Ho
MapIIPYTHIATOPLI padoTaloT Ha foslee BBICOKOM, TpeTheM YporHe Moaenu OS]
(MOCTBI I KOMMYTATOPL! — HA BTOPOM), OHH JIMEIOT €0 € NPOTOKaIaMi Bosee
BhICOKUX ypoBHeil. Ioaromy 1M, CKOpee BCero, He IPO3UT II0JTHOE HCUe3HOBe~
Hite.
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MapiupyTH3aTopbl, KaK ¥ MOCTbl H KOMMYTaTOPbl, PETPAHCIMPYIOT NaKeThl
U3 OJIHOI HacTH CeTH B JPYTyIo (13 0JHOTO CETMEHTA B Ipyroii). VIsHavansHo
MAPUIPYTHIATOP OT MOCTA OTJMYANCH TOJBKO TeEM, 4TO Ha KOMNOLIOTEDE, CO-
equEAoLEM 1Be 1y Gosee yacTH cety, ObII0 YCTaHOBICHO APYTOE IpOrpaMm-
toe obecnievenne. Ho Mexay mMaplupyTH3aTOPOM M MOCTOM CYLUECTBYIOT M
NMPHHUHMOHANLHEIE OTJIHYKA.

* MapuwpyTrHuaatopel pabotaloT He ¢ (hM3UYECKHMH aJpecamu
narketos (MAC-agpecansu), a ¢ TOrHYeCKNMM CETEBBIMM azipe-~
camyu (IP-anpecamu).

e MapulpyTi3aTophl peTpaHCAMPYIOT He BCIO MPUXOAALLYI0 HH~
dpopmaumio, a TONBKO TY ME(OPMALMIO, KOTOPAA aipecoBaHa MM
JUYHO, M o'rﬁpac:bmaro'r D.alOKOBEmﬂ‘Te.TIbeIE MaKeTkl, pasae-
JIA5 TeM CaMBIM IUMPOKOBelaTeIbHy0 0baacTs cetn. (Bee abo-~
HEHTLI NOJIAKHBI 3HATH O CYIHEeCTBOBAHVH B CETH Mapmpy'm:sa—
Topa.)

e (Camoe [JaBHOE — MAapIIpPyTH3ATOPE! IMOAAEPIKMUBAIOT CETH C
MHOKECTBOM BO3MOXKHBIX MAPIIPYTOB, IIyTel repena m uHdop-
Maliyi, Tak HasblBaeMbie AyencToie ceTi (meshed networks).
[Tpnmep Taxoit ceTh nokasa Ha puc. 9.10. MocTr xxe TpebytoT,
4TODBI B ceTy He G0 neTeNb, YTobbl Iy Th pacnpoCTPaHEHHA
nudopMaln MEXKIY AByMA M00sMy aboHenTamn Bbin emun-~
CTBCHHBIM.

Maplupyﬂisa'ropbl CAoMHEee MOCTOB M KOMMYTAaTOPOB M, cleloBaTeNLHO, 10~
poske (HanpuMep, CTOMMOCTE KOMMYTalliK TpuMepHo B 10 pas nnxke cToimo-
Ty MaplupyTHsanm). MapmpyrusaTopamu cnosHee ynpasJiATe, OHM OYTH
BCEr/ia 3Ha4YMTeJIbHO MeleHHEee KOMMYTATOPOB. 3aT0 OHM 00eCIeuuBaloT ca~
moe raybokoe pazgenesEne ceTH Ha yacTi. Ecini penuTepHbie KOHLEHTPaTOPh!
BCETr0 JIMIIbL NOBTOPAIOT BCE MOCTYNMELIME HA HUX ITAKeTh! (YPOBeHb 1 moaenn
OSI), a KOMMYTaTOPHE! ¥ MOCTBI PETPAHCIMPYIOT TOJBKO MEM{CerMeHTHbIE U
INMPOKOBellaTeNLHbIE NaKkeTs! (YpoBedb 2 Mogenn OSI), To mapipyTusaTo-
PbI CORAMHANT NPAKTHYECKH CAMOCTOATEIbLHBIE, HE BIAXAOUIHE APYT OT ApY-
ra ceTu, COXpaHAA NP STOM BOIMOKHOCTD Nepejiadn MHMOPMAUMMA MEWKIY
i (yposess 3 moges OSI).

Pasmep ceTi ¢ MAPIWIPyTH3aTOpaMit NPAKTHYECK) HMYEM HE OrpaHMueH: H1
NOTYCTHMBIMH pa3MepaMil 30Hb] KOH(IMKTOB, HU A0ITY CTHMBIM KOIHTECTBOM
LM POKOBEUIATENLIBIX NAKETOB (KOTOPEIE MOTYT [TPOCTO HE OCTABIATL MecTa
517 ODBIMHBIX, OMHONYHKTOBBIX MAKEeTOB), HY BO3MOACHBIMY JIJ1A KOMMYTaTO~
POB M MOCTOB pasncodpasuniMit neperpyaxamu. [Ipy aToM serko obecneunsa~
OTCH AJBTEPHATHBHEE, YOI PYIOIME 1LY TH PacIipocTpareHnA Hiopma i
A7 YBEJMYEHNA HANEXKHOCTH CBASH.
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Puc. 9.10. Aveucran cetb C MAPWPYTV3ATOPaMW

HMMenHO MapPUIPYTH3ATOPSI HALle BCET0 NCTONbLIYIOTCA AN CBAIM JIOKAABHBIX
cetei ¢ r10babHBIMY, B HACTHOCTH ¢ ceThlo Internet, Koropas MomeT pac-
CMaTPHMBATBLCA KaK MOJHOCTLH MapumipyTHanpyemas cetThb. [IpecbpasosaTh
MPOTOKOJIbL JOKAALHBIX CETEH B IPOTOKOND! r00a bHbIX CRTRII ANA Maplpy-
TH3aTOpPa BIOJIHE N0 CHIaM.

MapupyTH3aTophl HACTO MPUMEHAIOTCA A 00 beIMHEHIA OIIOPHOI (CTepMH-
HeBol1) ceTrlo Tuna FDDI MHoMecTBa JoKalbHbiX ceTeit (puc. 9.11) uun gans
CBABY NOKANbHBIX ceTelf pasuuiX THnos. [Ipecbpasopanue thopMaTa nakeTos,
Tpebyemoe B JaHHON cUTyalui, JJA MapIIpyTH3aTOpa He NpeicTaBigeT Hi-
Kakoif caosxHocTH. Hanpumep, Gonbiume nakers! cety FDDI MoryT pazfusaTh-
ca (pparmenTHpoBaTHCA) HA HECKONBKO MEHBLINX NakeTos Ethernet.

MapmpyTH3aTOpPbl TAKIMKE JEeTKO Mpeobpa3yioT CKOPOCTH Nepenati, CBA3bI-
BafA, Hanpumep, Mexay coboit cetn Ethernet, Fast Ethernet un Gigabit
Ethernet. He nponycxkas 1poKoBelaTe/IbHbIX TAKETOB, OHM JyUlle CrIpaE-
JAKTCA ¢ BTOI 3anayeil, HeM MOCThBI MJIM KOMMYTATOPEI, Tak KaK 3aUMILAI0T
MeIJIeHHBIE CEPMEHTR! OT MePerpysoK Co cTOPOHET GbICTPbIX CEIMEHTOR.

MapurpyTusaTopst HEOrIA 00 beAMHAIOT Mex Ty coboit. MHOKeCTRO CoefuEeH-
HBIX IPYT C APYIOM MaplupyTH3aTOPOB MOTYT 00pPas0BRIBATE TAK HAa3biBae-
moe obrako (cloud), npeacraenatoniee codort, 110 CYTH, OJIMH IHTAUTCKIIT Map-
wpytHaatop. Takoe coenuueHre ofecneunBaet HCKMIOYNTENBHO THOKYIO M
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HAZIe Y10 CBASH MEeKILY BCEMU NOARIIOHEHHBIMM K HEMY JIOKaNbHBIMU CETA-
mu (pue. 9.12).

Jlokansnas JloxaneHas JlokaneHas
ceTh ceTh CeTh Jloxansuas
ceTh

Joxansuas
ceTE

JlokamsHas
ceTh

Jloxanstas JloxansHas
cerh o

Puc. 9.11. Mapwpyt1anpyeman ceTs Ha ocHose FDDI

Jlokanenas TlokaneHas JloxkansHan
cerhb ceTh ceTh JlokansHas
ceTh

lokansnan
CETh

Jlokansnas
ceTh

Jlokanunas
ceTh

JlokanbHay Noxansnas
ceTh ceTh

Puc, 9.12. MapwpyTuavpyemoe obnako

Kak y»e 0TMeua10Ch, MOYKHO CYHTATE, YTO PeNHTepHbIe KOHIEHTPATOPBI Pa-
GoTaloT ¢ maKeTaMH, a8 MOCTEL M KOMMYTaTOPb! ~ ¢ Kagpamu. MapipyrusaTo-
pbt obpabarhiBalOT anpecHylo MHGOPMAaIHIo, OTHOCALULYIOCA K CTPYKTYpe Aefi-
Tarpammet IP (IPX), koropas BnoxeHa B objlacTh HaHHBIX Kaapa, B CBOIO
ouepeb BAOKEHHOr0 B raker (cM. puc. 3.3). IloaTomy roBopar, uTo onn pabo-
TAWT ¢ AeiiTarpaMMaMy, PETPAHCIHUPYIOT eiiTarpaMMbl.
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B nefirarpaMmy BXORAT ceTeBble ajfipeca, KOTOPbie ONpefensioT aboHeHTOR
(epenaloLIero i MPHMHMMAIOLIEr0) B MapIlIpYTH30BaHHOM CETH, COCTOALLIEH U3
MHOKecTRa 0bsiunbix ceTeit. Hanpumep, ceTesolt anpec aefitarpammsel [PX
coctout 3 10 GafiT (puc. 9.13) u BrmoyaeT B ceba none Homepa cety (4 Gajira),
a TaxKe none yneaTudukaropa abonenta (6 6aiT), nopTopsowee pisuec-
kuit agpec (MAC-anpec) aborenra. MapmpyTtusarop o6pabaTbieaeT UMEHHO
roJie HoMepa CeTH M3 CeTeBOro ajgpeca npuHuMaloulero abornesra. [Tox cetsio
B JaHHOM CJIYYa€ MOHMMaeTCs IuMpoKopeareabnan obaacTs. To €cTh ceTh,
pasjesienHasn TOALKO MOCTaMi, KOMMYTATOPAMY M PeMMTEPHBIMI KOHUEHT-
PATOPaMHM, CHMTAETCH eIMHOI CeThIO C OSHUM HOMEPOM CEeTH.

Homep cetn | Unpentuduxarop abonenta (MAC-anpec)
(4 Gaiita) (6 6aiiToB)

Puc. 8.13. ©opmar ceTeroro aapeca IPX

Kasabiit aboneHT (y3en), npex e ueM NnocjaTh MakeT, OMpeiesaeT, MoKeT
21} OH NIOCJIaTh eT0 HeTIOCPeSCTBEHHO MO YYaTe 10 MK e eMy HaZlo BOCOOJIb-
30BaTBLCA YCIyrami MapispyTiaatopa. Ecnu nomep coberBennoit cety nepe-
naioutero aboHeHTa coBnafgaeT ¢ HOMEPOM ceTH abGoHeHTa, KOTOPOMY 0K eH
rniepefaBaTbCH MAKET, TO MaKeT nepelaeTcs HerocpeJcTBeHHO, (e3 mapuipy-
TH3awm. Ecam ke azpecaT HaX0AUTCA B IPYToOi CETH, TO NepefaBaeMan aeit-
TarpaMMa ZoJxcHa ObITh OTNPABIEeHa MapIIPYTHIATORY, KOTODLIM 3aTEM Ne-
pernpaBuT ee B HYKEYI0 ceTh. [IpH 3TOM NOAyYaeTCA, YTO NMAKET B LEJIoM
aJpecoBan MaplIpyTH3aTopy (Kak ogHOMY 13 aboHeRTOB COGCTBEHHOM ceTH),
a 3akJI0veNlas B HeMm JejiTarpaMma agpecoBaHa aboHenTy us Apyroi cer,
KOTOPOMY OHa, coBeTBEeHHO, 1 TpefiHa3naveHa. B none ceTeroro axpeca nepe-
naTunka aboueHT B moboM caydae noMeLlaeT HoMep CBoel coBCTBEHHO ceTH
(4 GaiiTa) n ceoit MAC-anpec (6 Hairr).
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BbIBOP
KOHD®UINYPALIUM
CETEM ETHERNET
U FAST ETHERNET

10.1. Bbi6op kKoHcurypauum Ethernet

I1pu Bribope xondurypauyuu ceru Ethernet, cocTosmesn u3 cerMenToB pas-
JMYHBIX TUNOB, BO3HHKAaEeT MHOTO BOMPOCOB, CBASAHHLIX [TPeX/ie BCero ¢ Mak-
CUMAaJILHO OOy CTHMBIM pasMepoM (IMaMeTPoM) CeTH M MaKCUMMAJIbHO BO3MOMK -~
HBIM YMCJIOM Pasin4HbiX aneMenTos. CeTn 6yaer paborocnocobHol ToNBKO B
TOM cJIy4ae, ecjli MaKCHMaJIbHAA 3aJlePXKKa PacIpoCTPaHEHMA CUTHANA B Helt
HE [TPEBbICUT NTPeleIbHON BeJIMYHHLBL JTa BeJIMYMHa oOnpefeaerca Bubpan-
HEIM MeTOZi0M ynipaBienus oomenom CSMA /CD, ocrRoBaHHBIM Ha O0HapyIKe-
HUM M pa3pelredny KoJaM3uiL

Ilpemnme Bcero oTMeTHMM, 9TO IJIA MOJYHEHUA CIHOMKHBIX KOHPUrypaLmi
Ethernet 13 oTHeNbHBIX CETMEHTOB NPUMEHAIOTCA KOHUEHTPATOPS! ABYX YiKe
YIOMMHABIUKWXCA OCHOBHBIX THIOB:

® penuTepHble KOHIEHTPATOPEl, KOTOPhIE MPEICTaBIAT cobojli
HaBop penuTepoB M HUKAK JIOTHYECKM He Pa3AeIAloT CEerMeHTSI,
NOAKJTIOUEHHRIE K HUM;

e KomMMyTupylomue (switching) koHlUeRTPaTOPE! MM KOMMYyTa-
TOpPbI, KOTOPBIE MepenalnT MHPOPMALMI0 MEKITY cerMeHTaMu,
HO He [epefaloT KOHGIMKTHI ¢ CerMeHTa Ha CerMeHT.

B cayuae Honee cN0KHBIX KOMMYTHPYIOIIMX KOKLEHTPAaTOPOE KOH(IUKTE B
OT/IENLHBIX CETMEHTaX PEUIAlOTCH HA MeCTe, B CAMMX CerMeHTaX, U He pac-
NpPOCTPAHATCA M0 CETH, KAK B ciay4dae HoJjee NPOCTHIX pelMTEPHBIX

8 — Jlokaabuule ceTH
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KOHLUEHTPATOPOR. 3TO MMEET MPHHLUMITHMAIEHOE 3HAYeHNe 14 Beibopa Tano-
sormu cet Ethernet, Tak kak ucnonbsyemsiit 5 Hell merox goctyna CSMA/
CD npeanojaraet HanMyue KoHMAMKTOR ¥ MX paspelienyue, Ipuiem obmasn
JUIMHA CeTM KaK pa3 M ompejesaeTcs Pa3MepoM 30HbI KOH(IUKTA, 003 cTH
xonamauu (collision domain). Takum ofpasoM, npuMeHeHME penUTEPHOTO KOH~
LeHTpaTopa He pa3JenseT 30Hy KOH(IUKTA, B TO BPEMA KaK KaK bl KOMMY -
TUPYIOIMI KOHIEHTPATOD JAeNUT 30HY KoHdaMKTa Ha Hact. B cnyvae kom-
MYTaTopa oOleHMBaTh paboTocnocobHOCTE HANO ANA KAXKAOM yacTH ceTH
omdeadno, a B CAYHYAE PENUTEPHLIX KOHIEHTPATOPOB HANO OLleHHBATL pabo-
TOCIIOCOGHOCTE BCEH CETH 8 Yeaost

Ha npakTuke penuTepHbie ROHLIEHTPATOPh! IPHMEHAIOTCA TOpa30 Yallle, Tak
Kak oHM npolue 1 gewesie. [looTomy Mbl 6yIeM B OCHOBHOM rOBOPUTL B Jallb-
HeHIeM MMeHHO 0 HUX.

ITpu BuiGope u ouenKke xkoudurypaunn Ethernet ucrnonesyoTes gBe 0CHOB-
Hble Mogenn. OcTaHORMMCA KPaTKO Ha MX 0C0GeHHOCTAX.

10.1.1. Mpasuna mopgenu 1

ITepsasa Moxens dopmyupyer Habop NMPOCTHIX NPaBu/I, KOTOpBIe Heobxonm-
Mo cobmoaaTh NPOEKTHPOBILNHUKY CeTH NpH COeqMHEHHH OTIENBHBIX KOMMbIO-
TEPOB ¥ CErMeHTOB.

1.PenuTep WM KOHLEHTPATOP, MOAKIIOUYEHHLIN K CETMEHTY, CHU-
#aeT Ha eIMHEMIY MAaKCHMaJbHO JOMYCTHMOE YHCI0 aDOHeHTOB,
NOAKJII0HAEMBIX K CETMEHTY.

2. TlonHBU Ny Th MEKAY ABYMA N0OLIMI aboHEHTaMM JOJJKEH BRIIO-
yaTh B ceba He Dosee MATH CErMEHTOB, YeThiPeX KOHLEHTPAaTOPOR
(penurepos)u nByx Tpancneepos (MAU) ana cermerTor 10 BASES.

3.Ecanu nyTs Mexay aboHeHTaMy COCTOMT M3 NATH CETMEHTOB U
YeTeIpeX KOHIeHTPATOPOB (PENUTEPOB), TO KOJMYECTBO CEIMEHTOB,
K KOTOPBIM NOIKJAIOYEHBl KOMIILIOTEPE!, HE NOJIMHO IIpeBbIIaTh
TPEX, & OCTaJIbHLIE CerMeHThI JOAHCHBI [TPOCTO CBA3bIBATL MEX Y
c000fi KOHIEHTPATOPRI (penurepsl). 3T0 TaK Ha3BIBAEMOE «IIpaBn-
10 5-4-3».

4. Ecau nyTs Mexkay aboHEeHTaMu COCTOUT 13 YETHIPEX CETMEHTOR
M TPeX KOHLEHTPATOPOB (PElHTEePoB), TO AOJMHL! BHIMOJAHATECA
cllenyollne yeaosMa.

® MaKcHMalbHAA ANMHA ONTOBOJIOKOHHOro xabena cerMexTa
10BASE-FL, coepmnaoLiero mexy cobolit KOHLUEHTpaTopsl (pe-
NMTEPhL), HE N0JxKHA npessnuats 1000 m;
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® MaKCHMMaJbHadA JJNHMHA ONTOBOJIOKOHHOrO kabens cerMenTa
10BASE-FL, coenunRI0ImMEro KOHIEHTPATOPH! (penuTepst) ¢
KOMITbIOTEpaMH, He JOJI3HA npeBbiuaTs 400 M;

® KO BCEM CerMEeHTaM MOTYT NOAKJIYaTECA KOMIBIOTEPAL

Konueunrparop

10BASES
500 »m
Kownenrparop
(penmTep)
10BASES

10BASE-FL

500 m 500 ’ |

KouuewTparop
(permep)

1OBASE-T

10BASE2 100

185 ™

Puc. 10.1. NpuMep MakCUManbHOW KOHPUIYPaUmK 8 COOTBETCTEBMK C NEPBOA MOAENLIO

ITpu BRIMOMHEHMH DTHX IPABUI MOKHO OBITh YBEPEHHBIM, uTO ceTh byner pa-
HorocnocobHOM. HMKaKMX NOMONMHUTENBHBIX PACUeTOB B NaHHOM cJjyvae He
Tpebyerca. Cuntaercs, yro cobmozenne NagHLIX IIPaBidJ rapaHTHPYeT AOMY -
CTMMYIO BEIMYMHY 3aJepPH# KM CUTHANIA B CETH.

Ha puc. 10.1 nokasan npuMep MaKCHMaJIbHON KOH(QUTYpaluy, Y IOBJIETBOpA-
0L ATHM NpaBuiIaM. 3AeCh MaKCHMMalbHO BOBMOMKHAII ITyTE (IMaMeTp ceTH)
OpoOXoAuT MeHIY ABYMA HMAHMMY 10 DMCYHRKY aboHeHTaM: OH BKIIOYAET B
cebn nare cermenTos (10BASE2, 10BASES, 10BASE-FL, 10BASE-FL 1
10BASE-T), ueTnipe KoHUEHTpaTOPa (penuTepa) i 1Ba TpaHcubBepa MAU,

10.1.2. PacueT no mofienn 2

Bropas Monens, npuMeHRaeMasn 1A oueHky KoHgurypauuyu Ethernet, ocnosa-
HA Ha TOYHOM PacHeTe BPEMEHHbIX XapaKTepMCTHK BLIOpatHoi Kordury paumuu
cet. OHa MHOTA MO3BOJIAET BBIUATH 3a MPEeibl JKeCTKHX OrpaHituernst Moje-

fe
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s 1. IIpumenenue mogenu 2 coBeplleHHO HeoBXOMMMO B TOM CJIy4ae, KOria pas-
Mep MPOeKTHPYEMOit ceTy DAu3oK K MaKCHMaNLHO HOIYCTHMOMY.

B monenn 2 Mcnoss3yioTes NBe CUCTEME] pacdeToB!

® mnepsasd CHCTEMA NPENNoJaraeT BEUMCIenne qBoiHoro (Kpyro-
BOT0) BpeMeHH MPOX0XKJAeHUA CUTHAJIA 110 CeTH M CpaBHEeHUe ero
€ MaKCUMAaJbHO JOMYCTUMOM BEJIMIMHOI],

® BTODafA CHMCTEMa NpoBepAeT JOMYyCTHMOCTh BeIMYMHEI TTOIyda-
€MOro MexKKajpoBOro BpeMeHHOTO MHTEePBaJa, MeKIaKeTHON
wean (IPG — InterPacket Gap) B ceTn.

IIpy 3TOM BEIYMCTIeEMA B 008MX cucTeMax pacueToB BEAYTCH AJIA HAMX Y AlIe-
ro caydas, InA MyTH MakcHMMaJdbHON ANMHBI, TO €CTh NI TAKOro IyTH mepe-
laBaeMOoro no CeTH NakeTa, KoTOPhIf TpebyeT ANA CBOEro MPOXOMKISHMA MaK-
cumanbHoro Bpemenu. [Ipu neppoli cucTeMe pacdeToB BRIJENAIOTCA TPU THIIA
CerMeHTOoB:

® HayaJbLHbIA CErMEHT — BTO CerMeHT, COOTBETCTBYIOLIMI Havaly
ITyTH MaKCHMMaIbHOM JJIMHEI;

® KOHEUYHBIY CerMeHT — 3TO CEerMeHT, PACMOJIOMEeHHRIN B KOHLe
MY TH MaKCHMAaJbHOM AJIMHBL;

® [pPOMeXKyTOHHEIN CEerMEHT — 3TO CerMeHT, BXOLALIWI B NIYTh
MaKCHMaJbHOM NNKHBL, HO He ABJAIIIMACA HM HaYaJILHEIM, HY
KOHEYHBIM.

Ta6n. 10.1. Benu4unHbl 3a4epXeK ANA PacyeTa ABOMHOMD BPEMEHM NPOXOXAEHUA
curHana (3apepxxu aaHs 8 bUTOBbLIX MHTEPBANax)

Tun cermenta| Makc. | HavanbHein | NMpomexny- | KoHeunbld | 3agepxka

Ethernet ANWHE | CermeHT TOMYHDIN CerMeHT Ha MeTp
M CermMeHT ANUHBI,
t, 2 t, t, L4 . t,

10BASES 500 11,8| 55,0 |46,5| 89,8 |169,5(212,8| 0,087
10BASE2 185 11,8 30,8 | 46,5| 65,5 |169,5/188,5( 0,103
10BASE-T 100 15,3| 26,6 |42,0( 53,3 |165,0(176,3| 0,113
10BASE-FL | 2000 | 12,3| 212,3| 33,5 233,5|156,5/356,5( 0,100
FOIRL 1000 | 7,8 | 107,8(29,0( 129,0(152,0/252,0(0,100
AUI 50 0 5,1 0 5,1 0 5,1 0,103

TIpoMesxyTOUHBEIX CErMEHTOB B BLIODpaHHOM IMyTH MOXeT ObITh HECKONBKO, a
HagaJbHbI} ¥ KOHEeYHBIA CEerMeHTHl MPpU pPasHBIX pacyeTaxX MOTYT MEHAThCA
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MecTaMM ApYT C Jpyrom. Brinenenue Tpex T}HI{}B CErMeHTOB II03BOJIAeT ABTO-
MaTHYECKM YIMTBIBATD 3aJI€PXKHM CUTHAJIA HA BCeX KOHUEHTPaTOpax, BXoua-
oMY B OYThH MaKCHMaNBEHOM JJMHBI, & TAKXKe B npueMoriepe [aIUX yaaax
aganrepos.

JIlns pacueTos MCIOAL3YIOTCA BEIMYMHEI 3a€piKeK, NpeacTaBIeHHbIe B Tak-
Juite 10.1. MeToauka pacyera CBOAMTCAH K CREXYIOIIEMY.

1. BcetuBhifieAeTCA IYTh MAKCUMAaJbHONA ANMHE] Bee nansHei-
Imue pacdeTsl BeAYTCA Aa4 Hero. Ecam 3ToT nyTs He ouesuzes,
TO pacHeThl BeZYTCA 1714 BCeX BOSMOXKHRIX My Tej, M Ha 0OCHOBAa -~
HHMM 3THX PACUeTOB BeIGMpaeTcs OYTh MAKCHMAIBHOM JIAMHEL

2. Ecnyu nnvea cermenTa, BXOXAUIEro B BRIGpaHHLLA MY TE, HE MaK-
CHMaNbHA, TO PacCYMTHIBAETCH JBOMHOE (KDYTOBOE ) BpeMA Npo-
XOKAEHMA B KAXK[OM CerMeHTe BhIIEJNIEHHOro My TH 1o (hopmy-
ne:t =Lt +t, rae L - nauma cermenTa B MeTpax (mpu 3TOM
HaJ0 YUYNTHIBAThL TUI CErMEHTA: HaYaIbHBIM, IPOMEK Y TOYHBIN
WM KOHEeYHBIN).

3. Ecxu gnMHAa CErMeHTa PaBHa MaKCHMAaNLHO NONYCTHMMOM, TO U3
Tabamuel AnA Hero bepeTcA BeaMIMHA MaKCHMAJIBHOM 3a1epaK-
Kut .

m

4, CymMmapHas BeJIM4MHA 3aIePAeK BCEX CeTMEHTOB BhIIeNeHHO-
ro NyTH He AOJKHA NPeBHINaTh NPefeNbHoM Benuaunnl 512
OuToBBIX MHTEPBANOB (51,2 MKc).

5. BeimmoaHAwTCA TE e AeficTBHA ANA o6paTHOro HalpaBJeHEMA
BBIGPAHHOTO NYTH (TO €CTh KOHEYHLIH CerMenT CYMTAeTCA Ha-
4yaJbHEIM, M Haobopot). M3-3a pa3Heix 3aiepxex nepesaiommx
M NIpMHMMAIOMX Y3108 KOHIEHTPATOPOB BeTMYMHE] 3aJepiKeK
B pasHBIX HANIpaBJeHMAX MOIyT OTAMYATLCA (ITpABAa, HE CIIMII-
KOM CUJBHO).

6. Ecnu3amepku B oJOMX CIy9asx He TPEBLIIIAIOT Bemuunnnt 512
fMTOBBIX MHTEPBAJNIOB, TO CeTh cuuTaeTcs paborocnocofuoi.

Hampumep, ana koHdurypalmy, nokasanroit Ha puc. 10.1, nyts saubonsiueit
JIIMHBL — 3TO MYTh MEXAY OBYMA HMMKHMMM 110 PUCYHKY KoMNhioTepamu. B
JaHHOM CJ1y9ae 3T0 A0BOJIbHO OUEBMIHO. ITOT yTh BKAlOYAeT B cebs ATk cer-
MeHTOB (caeBa Hanpaso): lI0BASE2, 10BASES, 10BASE-FL (aBa cermenTa) 1
10BASE-T,

IIpoussenem pacyer, CUMTa A HayaJbHbIM cermenToM 10BASE2, a KOHeURbIM —
10BASE-T.
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Havaneablit cermenT 10BASE2 uMeeT MakcHManbBHO HONYCTH-
Mylo nauny (185 m), crenoparensso, Ans Hero Gepem ua rabanu-
Ub! BeJMUMHY 3ajeprcku 30,8.

. ITpomesxkyTounsbii cermedT 10BASES Takme uMeeT MaKCHMAalb-

HO JorrycTUMy1o anuHy (500 M), noaromy s Hero bepem ua Tab-
JuIbl BENUYMHY 3agepikku 89,8,

. Ob6a npomexyTovnbix cermenTta 10BASE-FL nmeror mumny 500 m,

ClIeioBaTeNILHO, 3alePiKa Kax 100 U3 HuX Gy/ieT Beauc AT~
cd no hopmyae:

500 - 0,100 + 33,5 = 83,3.

Koneunslit cerment 10BASE-T nmeeT MakcumManbHO JONYCTH-
My pauHY (100 M), moaromy 13 Tabauisl Gepem N Hero Be-
AMUMHY 3aJepiKkn 176,3.

. B myTts maubosbieil ZauHel BXoAAT Tak:xke wectsh AUIl-kabe-

nefi: nBa U3 AUX (B cermenTe 10BASES) nokasaHsl Ha pHCYHKe,
a yetnipe (B AByX cermeHTax 10BASE-FL) ne nokasaHsl, HO B
peanbHOCTH BIIOJIHE MOTYT IPHCYTCTBOBaThL. By jem cuntaTs, uto
cyMMapHaA JJDMHA Beex THX kabeneit pasra 200 m, To ecTh ve-
ThIpeM MakcuMmalibEbIM AnuHAM. Torna sageprxka na ecex AUI-
kabenax 6yner paBHa

4-+51=204.

B peayabTaTe cyMMapHaA 3aA€PIKKa [JIA BCCX IATH CEIrMEHTOB
COCTABMT:

30,8+ 89,8+ 835+835+176,3+ 20,4 =484,3,

YTO MEHBLIIIE, YeM MPe/eIbHO JoNyeTuMan sennuuna 512, To ectb
ceTsb paborocnocobua.

IIpouapeneM Temepb PacueT CyMMapHO# 3aiepHtky JJIA TOro JKe [IYTH, HO B
obpaTHoM HanpasneHuH. [Ipi aToM HavanbHLIM cermenTomM Oymer 10BASE-T,
a koHeuHbiM — 10BASE2. B xoHeuHoll cymMMe M3MEHATCA TONLKO 1Ba cjarae-
MBIX (MTPOMEKYTOUHbIE CEMMEHThI 0CTAIOTCA NpoMeskyTouRbIMM). [l HaYa b-
Horo cermerTa 10BASE-T makcHMaJbHOH JANMHLI 3ajgep:kka cocTaBuT 26,6
GMTOBBIX MHTEPBAJNOB, 4 114 KOHeyHoro cermenta }0BASE2 mMaxcumabHOI
IJIMHE! Bafeprkka coctasuT 188,5 6urosbix HTepeaos. CyMMapHad sagep-
sKKa Oyner paBHATLCA

26,6 +83,5+835+89,8+ 188,56+ 20,4=4023,

YTO OMATE e Menble 512. PaboTocnocobHOCTE ceTH NOATREPIKACHA.
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Opnako pacyera ABOMHOIO BPEMEHH IPOXOMAEHHA, B COOTBETCTBMHM CO CTaH-
ZAPTOM, Bllle He N0CTATOYHO, YTOOL! CAeNAThH OKOHYATEILHBIN BBIBOJ, O pabo-
TOCNOCOOHOCTH CeTH.

Bropojt pacuer, npuMeHAeMslii B Mogenu 2, IpoBepAeT COOTBETCTBUE CTAH-
JAPTY BeNMYIHEI MEXKapoBoro uHTepeana (IPG). Sra BeauumuHa M3HAYANIb-
HO He J0JKHa ObiTh MeHbile, dem 96 OuToBsIX HHTepBaos (9,6 MKc), To eCTh
ToNLKO vepea 9,6 MK rocae 0cBo00XK e A ceTy aG0HEHTHI MOT'YT HAY4Th CEOIO
nepenauy. OnHaKO NPy NPOXOMKIAEHMM NAKETOB (KaXPOB) Mepe3 PermMTepsl 1
KOHLEHTPATOPb! MEXKKAJIPOBLI MHTEPBAJ MOMEeT COKpallaThCd, BCIeNCTEIE
Yero f{Ba rakeTa MOTYT B KOHLIE KOHIOB BOCTIPMHUMATLCS abOHEHTaMM KaK OJHH.
Honycrumoe coxpatenre IPG onpeneneno crangaprom 8 49 6urossx Hutep-
BaJioB (4,9 mkc).

Tabn. 10.2. BenuumHbl COKPALLEHNA MEXK3APOBOTro uHTepsana (IPG) anA paiHbix
cermenToB Ethernet

CermenTt HauanbHbin MpomexyTouHbIK
10BASE2 16 11

10BASES 16 11

10BASE-T 16 11

10BASE-FL 11 8

Jlna BBIMMCACHMI 30€Ch TAK e, KaK M B IpeIblAYLLEeM cllyiae, HCIOIbL3YIOT-
€A MOHATHA HaYaibHOTO CETMEHTA M MPOMEeKYTOYHOrO cerMeHTa. KoHeuHsri
cerMeHT He BHOCHT BKJa1a B COKpalleH1e Me;KKagpoBoro MHTEPBAaJa, TaK KaK
naKeT JOXOOMT 110 HEMY A0 NMPHHMMAIOLIETo KOMIbIoTepa §e3 DpoxXoKienna
pPernuTepos i KOHLEHTPaTOPOoB.

Brruncenenna aneck oueHs npoctele. 1A HuX HCIoNbayioTes faHHbe Tabu, 10.2.

s noaydeHuA NONHoMA Beniabl cokpauienua IPG Hano npocyMmiupoBaTh
BeJIMMMHBI U3 TaGIMLBI A7 CETMEHTOB, BXOOALIMX B ITYTh MaKCHMaJIbHOI A1~
HbI, ¥ CPABHUTL CYMMY C MpeensHoi Benuunuol 49 6HTOBBIX MHTEPBAJIOB.
Ecan cymma Menblie 49, MBI MoyKeM CIeIaTh BEIBOJ 0 paboTococofHOCTH CeTH.
Ing rapaHTHH pacyueT Npou3BOAMTCA B 00OMX HampaBJeHUAX BbIOpaHHOro
nyTH.

Ilna npumepa obpaTHMCA BCE K TOM e Konhurypaiuu, nokasanHoil Ha puc.
10.1. MaxkcHMAaabHBIN MY Th 370Ch — MEXKAY ABYMA HUKHUMH M0 PHCYHKY KOM-
nsiorepamu. Bepem B kavecTBe HavaasHoro cermenTa 10BASE2. Jlna nero co-
KpallleHHe MEeXKaJIpoBoro MHTepBada pasio 16, Manee caenyor npoMexy-
TouHnie cermerTel: 10BASES (BeauumHa coxpautenua cocrasur 11) u gea
cermenTta 10BASE-FL (ka6 M3 HUX BHeceT cBofl Bkaa no § DUTOBRLIX MH-



232 JlokanbHble CeTU: apXWTEKTYPa, aNTOPMTMbI, NPOEKTUPOBAHWE

'rep:aam)B). B PE3YILTATE CYMMapHOE COKpPALLeHNEe MeXKAJPOBOro MHTEpBa -
Jla COCTABUT!

16 +11+8 + 8 =43,

YTO MEHbIIE NpeenbHoi BennunHel 49. CnegopaTeNbHO, JaHHAA KOHGQUIYpa-
1IMA ¥ 110 3TOMY Noxkazaremo 6yaer paborocnocobua.

Brruncnenus ana obpaTHOroO HaMpaBJeHUA 110 ATOMY »Ke MyTH JagyT B JaH-
HOM CIy4ae TOT 3Ke peayJbTaT, TaK Kak HavanbHbiil cerment 10BASE-T pacr
TY <€ BeJIMYMHY, 9T ¥ HadaJbHbll cerMenT 10BASE2 (16 6uToBBIX MHTEDBA-
JIOB), @ BCE IPOMEM Y TOUHbIE CETMEHTBI OTIATD 3KE OCTAHYTCA IPOMEH Y TOYHbI-
MH.

TTonpobyem Tenepek ¢ NMOMOLIBLI BTOPOI MOJENH PAacHeTOB OLEHHUTH, KAKOB
Mo3KeT GBITh MakcHMaNbHbIN padMep ceT Ethernet. TeopeTuueckyu BO3MOM -
Hbli1 pasmep ceTu cocrapaner 6,5 kM — B nNpeAnonoxenun, YTO BCA CETh BhI-
NoJHEeHa Ha oflHOM cermeHTe. OHAaKO B PeajbHOCTH 3TO HEBOSMOXKHO, Belhb
TpefeNbHAA IIMHA CETMEHTa He npeBsinaet 2 kM (aaa 10BASE-FL), IToato-
MY TIPMCYTCTBME PENMTEepOB MJIM KOHLUEHTPaTOpPOB B CETH MaKCHMMaJbHOro
pa3Mepa oba3aTenbHO, a OHM BHECYT CBOJ BKJAJ B 3aI€P/KKY NPOX0MIEHUA
CHTHaJIa Mo ceTH.

BosemeM npocTeiyo KoRMUry panuio ceTi u3 asyx cermentos 10BASE-FL,
coeMHEHHBIX KOHIIeHTpaTopoM (puce. 10.2).

Konuentpartop
(pemurep)

1716 m 1716 m

10BASE-FL 10BASE-FL
Puc. 10.2. Cets Ethernet MakcmansHO BO3MOXHOR ANWHLI
M3 rabamner 10.1 Bupso, 4To npy BeIOOpPE MaKkcHMMAaJIbHONM AJKMHbl 00OMX cer-

menToB no 2000 meTpos (onuH 3 EuX GyneT HavaTLHBIM, & IPYTOH — KoOHeY-
HBIM) CYMMapHaf NBOMHAA 3aJePHKa PacnpoCTPaHEeHUA COCTABUT!

212,3 + 356,5 = 5688,
YTO JHAYNTENLHO Bonbile gomycTHMoit BesrduHael 512. To ecTs peadibHas AJMHA

ceT Byne'r Jaxe MeHbIlIe, YeM 4 KM. Snemenrapnmﬁ pacueT roKka3blBaeT, YTo
NpHM ABYX oauHakoBeIX cermenTax 10BASE-FL pimna kamxmoro us Hux He J0J1-
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skHa mpesBbimaTh 1716 M. [lBoitHan 3asiepsKka pPacrpoCTPaHEHHUA NMPH 9TOM
Byner sptuMcasaTseA Tak (Tabm 10.1):

12,3 +1716 - 0,1+156,5+ 1716 - 0,1 =512.

M obimias anuua cetu Oymer ipu 3TOM COCTABIATE 3432 M, YTO BHAYNTENBHO
MEHbIIIE TeoOpeTHIeCKH BOSMOHOM AauHbI B 6500 M. OTMeTHM, YTO CETMEHTEI
B KoHdurypauuu Ha puc. 10.2 MoryT Gb1Th ¥ pas3HOI IAUHLI, HO UX 0BIAA MIM-
Ha He JOJKHA NPEeBkIATh Bee TeX ke 3432 M. [Ipu aToM cTOUT ellle YunThi-
BaTh, YTO MBI He BKJIIOYAJIM B PACHeT 3a€PHKKM TPaHCUBEpHBIX Kabenedi. Econ
MECTIONB3YIOTCA BHELIHHE TPaHCHBEPHI, TO He0bXOIMMO elle YMEHBLINTE I~
HY ONTOBOJOKOHHbBIX Kabeneii.

Ilonpobyem Teneps OLLEHMThL MAKCHMMAIbHO BO3MOIKHEIN pasMep CeTH ITpy uc-
TNOJIL30BaHMM TOMBKO 3JIeKTprueckoro Kabens, Hanpumep, Hanbonee nonyaap-
HOJ ceifuac BUTOI Napal.

Jomycrum, Mbl UMeeM KOHbUTYpaLMio U3 naTH cerMenTos 10BASE-T npenens-
HO fAomycTHMoit gumHel (100 M), coeMHERHBIX MeKAY C0G0M YeThIPEMA KOHISH-
TpaTopaMK. 3aJlepKKa HavaJIbHOrO cermesTa cocTaBuT (13 Tabn. 10.1) 26,6 6u-
TOBBIX MHTEPBAJIOB. 3aeprKKa KoHe4YHoro cermeHnTa 6y et pasra 176,3 6uroBsix
UHTEPBaJIOB. 3a/lepKKa TPeX NPOMeKYTOUHBIX cermeHToB Gyner 53,3 6uToBBIX
MHTepBaJia Ha Ka¢Ihli cerMenT. VITOro cyMMapHan 3aJiepakKKa paBHAETCA:

26,6 +176,3+3 - 53,3 =362,8,
YTO MEHbLIE IpeebHON Beanyuas 512.

Mbt moxkem gobaBuTh ellle ABa npomeyTodHeIX 100-MeTpoBrIX cermenTa,
KoTopsie fanyT ewe 106,6, yBenuuue KOJIMYECTBO CETMEHTOB 10 7, a KoJiye-
CTBO KOELIEHTpaTopoB 1o 6. I eme octanerca 3anac B 42,6 GMTOBBIX MHTepBa-
nos. Beero nosyyaem, 4To CerMeHTOB MOXeT ObITh faze 8 IpH ceMu KOHUEHT-
paTopax, a ofman aauea Beex Kabeneit moxxeT mocturate 705,3 m. D1o
3HAYMTENLHO [IPERLILIALT OTPAHMYEHHMA MOJenH 1.

Ho noxcamTaem, Kakad BeJMHMHA COKpAllleHMA MeXXKalpOBOrO MHTepBana
rnoaydaeTcs Npy Takoi koudurypauun. OnuH HavaIBHBI cerMenT aact 16
6uToBBIX MHTEpBasoB (cM. Tabn. 10.2). lecTs NpOMEXYyTOYHBIX CEIMEHTOR
nanyT 77 6uToBEIX HHTEPBAJNOB. B cymMme nonyunTes 93 GUTOBLIX MHTEpBaa,
4TO 3HAYMTEILHO MpeBhllliaeT paspeniekHble 49 GuToBBIX HHTepBatoB. IlosTo-
MY B IaHHOM Cllydae npejeabHas AJMHA ceTH 6yner orpaHudeHa NAThIO cer-
MEeHTaMi, KOTOPbIe COKPATAT MeKKaApPOoBblil MHTepBaJ Ha BCAMYUHY
16+ 11 - 3 = 49 OuTOBLIX MHTEPBAJIOB.

B peayanTtaTe ceTh MaKCHMMAaJILHOTO pa3Mepa Ha BHTOM nape 6YJeT cocToATh
13 AT cermedTos o 100 m (puc. 10.3), yTo coBnanaer ¢ TpeboBaHMAMM MOJe-
g 1. Toswan amuua cetu coctasut 300 m.
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Kouueurpatop Kouuentparop

(penurep) (penwTep)

10BASE-T
100 M
I0BASE-T Konuewnrpatop KonuexTtpatop 10BASE-T
1008 (pemmrep) (penirep) 190H

I0BASE-T 10BASE-T

100 m 100

Puc. 10.3. Cetb Ethernet makcumansHOro paiamepa Ha BUTOM nape

HHTepecHO, YTO MYTH MAKCHMAJILHOI NIMHLI NI pacyeTa KPYTOROT 3a/1epK-
Ku i gnda pacyera IPG moryT BeiTh pasmnaneivMu. BriosHe Bo3MoxKHa CUTYA-
IMA, KOrja MakcMMalibHYI0 3aie KKy IPOX0XKAeHUA JaeT O HH [IYTE B CeTH,
a MakcuMaJbHoe corpamiernie IPG gaer gpyroit nyTs. Hanpumep, ecnu onns
IYTh COCTOMT M3 MATH KOPOTKUX CETMEHTOB (DMEKTPHIECKUX U ONTOBOJIOKOH=-
HbIX) ¥ YeThIPEX KOHLEHTPATOPOR, & APYTOi ITYTh MMEEeT BCETro JBa OIITOBOJO-
KOHHBIX CErMeHTa, HO 3aT0 C CyMMapHON AJMHOMN, OJM3K0I K MaKCHMaJlbHO
BO3MOKHOJ, TO HepBbIi JacT MakcuMalbHOe cokpamenie IPG, a Bropoit —
MAKCHMMAJbLHYIO 3aJIePHKY NPOXOMNEeHHA CMTHaJa.

3HAYUT, B MIease HeobXoIMMO PacCYMTEIBATE KAK KPYTOBYIO 3a€PIKKY, TaK
n corpamenne IPG gasa KaxA0ro 13 BO3MOMKHBIX Ty TeH B IaHHOM TOTOMIOTHI
céTu. A ycnoeue paborocniocobHoceTH ceTi By IeT COCTOATE B TOM, UTO BCE 3a-
HEepPXKKM BCEX MMy Te NOMKHEb ObiTh MeHbIIe 512 GMTOBLIX MHTEPBAJIOB, 4 BCe
peauuyHbl cokpainerus IPG nna Becex myTelt aonsHb! 66T MeHbLe 49 61TO-
BbIX METEpBaoB. [IpaBaa, HEOTHO3HAYHOCTE MY TH MaKCHMAaJIBHOM JIIMHEI HA/I0
YYHMTHIBATE TOJBKO B TOM CJIyHae, Korja B CeTH NpUcyTeTBYeT bosblie YeThl-
pex KOHLEHTPaTOpPOB, TaK KaK deThipe KOHUEHTpaTopa (IATh CerMeHTOB) B
NpuHLKIIE He MOrYT YMeHbIUKTL APG Godbiue, yem Ha 49 6MTOBLIX MHTEDPBA-
708 npu Bhibope n106b1X BOZMOMHBIX CeTMeHTOB (cm. Tabn. 10.2).

Taknm obpasom, Ana onenkyn paborocnocobHoeTy T MM KoM KordUry pa-
LM MOXKHO MCTIONbL30BATE 00 MoJienu (Monesb 1 M MoJiens 2), XOTA 1A CA0MH-
HEIX TOMOJIOTMH ¥ MPpefe/lbH0 NAMHHBIX CEeTMeHTOB NPeAloYTHTeNbHee BTo-
pas (4ucioBas) MOJeb, NO3BONAIOIIAA KOMMIECTBEHHO OLEeHUTh BpeMeHHbIe
XapakTepucTHKY ceTi. B caryyae e Gosree MpocThIx TOMOMOTHIT BroaHE q0C-
TaTOYHO MPOBEPHTD BLITIOJNHEHNE 3/IEMEHTA PHBIX IIPABH.JI IT€ PBOH MOIEH, TO
He TpeDyeT HUKaKUX pacqeTos.
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10.2. Bui16op xoncpurypayum Fast Ethernet

Touno Tak 3xe, Kak u B cinyuae Ethernet, nna onpepenenus paborocnocobuo-
cry cetu Fast Ethernet craunapr IEEE 802.3 npennaraer aee mogesn, Ha3el~
Baemsble Transmission System Model 1 1 Transmission System Model 2. IIpu
9TOM MepBad MOoJelib OCHOBAHA HA HECKOJIbKMX HECA0MKHAIX TPaBMIIAX, 4 BTO-
paf MCHoNL3YeT cCHeTeMy TOHHbIX pacyeTos. [lepeas Moges b HCXOIUT M3 TOTO,
YTO BCE KOMIIOHEHTBI CeTH (B WacTHOCTH, Kabesu) MMeIoT HauXyLIMe U3 BO3-
MOKHBIX BpeMeHHbIe XapaKTepMCTHKY, TIO3TOMY OHA BCerja JaeT peaysbTaT
€O 3HAYMTENbLHBIM 3anacoM. Bo BTOpoil Momes MOKHO MCTIONB30BATE pealb-
HBIE BpeMEeHHBIE XapaKkTepucTHKy kabeneil, nosTomy ee NnpuMeHeHN e TIO3BO-
JIAET MHOINA NPeonoeTh HKeCcTKIUe OrpaHMYeHnA Mogenn 1.

10.2.1. Npaswna mopenm 1

B cooTeeTeTBMM € IepROIT MOEABIO, TPM BeiGope Korpurypanyu B nroboM ety -
Yyae Hall0 PYKOBOJACTBOBAThCA CIeAYIOIIMMY IPHMHLMITAMH:

e CermeHThl, BIMOJHEHHbIE Ha 3JEKTpHUUecKkux Kalenax
(BMTEIX nMapax) He HOJKHEI ObiTh AauHHee 100 M. D1o
OTHOCUTCA K KabeNnAM BceX BOSMOXMKHBIX KaTeropuit — 3,4 u
5, k cermenTaM 100BASE-T4 1 100BASE-TX.

s CermMeHTsl, BLINOJHEHHBIE HA ONITOBOJIOKOHHBIX Kabeaax, He
JIOJ¥KHBI OBITE HuMHHEe 412 M,

o Ecau uCcronbp3ylOTCA afanTtepkbl ¢ BHEUIHMMM (BLIHOCHBIMH)
TpaHCMBEpaMM, TO TpaHcHBepHBle kabenu (MII) ve nomxHb
BbITh AauHEee 50 cm.

Puc. 10.4. ipyxTouevroe coeiuHeHve He3 KoHUeHTpaTopa
Mognens 1 BeIleIfAeT TPU BOBMOMXHBIX KOE(Murypauuyu ceTu Fast Ethernet:

1. Coenunense iByx abonenToB (y3710B) ceTy HanpaMyio, Gea penu-
Tepa WK KoHLeHTpaTopa (prc.10.4). AboHeHTaMI IPK 3TOM MOTYT
BLICTYIATh HE TOJIEKO KOMITBIOTEPH!, HO M CETEBOi NPHUHTEpP, IOPT
KOMMYTATOpa, MOCTa MM MapIIPYTH3aTopa. 3TO COeTHHEeHNe Ha-
apipaerca coeguteneM DTE-DTE um gy xTo4deyHBIM.

2. Coegmuenue npyx abOHEHTOR CETH C IOMOIILIO OAHOIO PeruTep-
HOI'o KOHUeHTpaTopa Kaacca I uau knacca II (pue. 10.5).
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3. Coepmrenne npyx abOHEHTOB CeTH C [OMOLBIO JBYX permurTep-
HBIX KOHUEHTpaTopos Kiaacca II (puc. 10.6). [Ipu sToM npeamona-
raeTcd, 4YTO [OJA CBA3M KOHIEHTPATOPOB BCETHA UCIMOJb3YETCH
anexTpuueckuit Kabens gnuuoi He Gonee 5 M. KonueHTpaTopst
kyacca Il mMeroT MeHbUIYIO 3aIePKKY, I03TOMY MX Mo2KeT GhITh
nBa. Vicnonk3oBaHue TpexX KOHIEHTPaTOPOB HE JOMYCKAaeTCA B
COOTBETCTBMM C MOZAENLIO | HM B KoeM caydae.

Konuentparop
(pemurep)

Puc. 10.5. CoegnHeHne C OAHUM KOHUEHTPATOpPOM

Konuentpartop Konuentparop
(penxrep) (pennTep)
knacca Il xnacca II

LeJ
A B

!

Puc. 10.6. CoeauneHue ¢ ABYMA KOHUEHTPATOPaMH

B cayuae nmepsofi KOR(UTYpauuy MPaBUIa MOReNH 1 NpefenbHO NpOCThIe:
aJeKTpuueckuit kabexs He noymken OpITE gamEHee 100 M, moNyXYNIEKCHBIA
ONTOBOJIOKOHHBIA He AoneH ObITh AnuHHee 412 M, NOXHOOYNNEKCHBIN ONITO-
BonokoHHbIl — 2000 M (npu 5TOM 3aepxKa curHana B kabene y:ke He uMeeT
3HaveHnd, Tak Kak meton CSMA /CD ne paboraer).

B cayuae npuMeHeHHA ROH(MDUIYPaLyi ¢ OMHMM KOHIIEHTPATOPOM HAZ0 Orpa-
HUYMBATE ANMHY Kabenedt ceru B cooTBeTeTBMM C Tabmmuelt 10.3.

B cnyuae sribopa koHUrypaLmy ¢ SBYMA KOHUEHTPATOPaMy Ha0 OrPaHHu-
4HBaTh AJMHEY Kabeneit A u B B coorsercTBun ¢ Tabmuieit 10.4 (mo ymorua-
HMIO MpearnoaaraeTcH, yTo kabeas C umeer anuuy 5 m).
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Tabn. 10.3. MakcumanoHan anvHa kabenen B KOHGUIrypaumm C OAHUM KOHLEHTPATOPOM

Bupn Bup Knacc Maxc. Make. Makc.

xaGensa A «xaGenaB xoHuewTpavopa AnuHa AnNuUHa paimep
kabena A  «abGenaB cetm,M

TX, T4 TX, T4 Tumn 11 100 100 200

TX FX I ' 100 160,8 260,8

T4 FX I 100 131 231

FX FX 1 136 136 272

TX FX I 100 208,8 308,8

T4 FX I1 100 204 304

FX FX I 160 160 320

Tabn. 10.4. MakcumaneHans gnvna kabenein B koHQUrypaumm C ABYMA KOHUEHTpATO-
pamu

Bug Bup Makc. pnvHa Makc. anuna Maxc.
kabenn A gaBGens B KaGensA,m xabensa B, M pasmep cetu
TX, T4 TX, T4 100 100 205

X FX 100 116,2 221,2

T4 FX 100 136,3 2413

FX FX 114 114 233

B obeux KonUrypaumuax c KOHIL@HTPaTOpPaMy TIPH MCIIONIh30BaHNM OJHOBpe-
MEHHO BJIEKTPUYECKOTO 1 OIITOBONOKOHHOr0 Kalenei MO HO 3a cUeT yMeHb~
IIEHUA NIMHB] 2JIeKTPHYECKOro Kabens YBeaMdnUTs JIUHY OTOBOJIOKOHHOTO
kabena. Ilpuyem yMeHbIICHMIO OIIUHB] 3NeKTpHueckoro kabena Ha 1 m cooT-
BeTCTBYET yBeJaMYEeHMEe NIUHLI ONTOBOJIOKOHHOTO Kabens Ha 1,19 m. Hanpu-
Mep, ymensuns Kabeab TX #a 10 M, MoxxHO yBemmunTh kabens FX va 11,9 M,
M ero npenenbHaA AJMHA COCTABMT NIPHM ABYX KoHUeHTpaTopax 128,1 m. He-
MHOIQ YBEJIMYMTCA M NpefelibHbIA pa3Mep ceTH (B HameM npuMepe Ha 1,9 M).

B cayuae MCIONB30BaHMA ABY X OITOBOJIOKOHHBIX Kabeaeil MOXHO yMEHbIIAT
onvH ua kabeneii 3a cuer yBenudenun apyroro. [lpy yMeHbIIeHUN OTHOTO Ka-
Hensana 10 M MOXHO YBeAWIUTD ADPYTOi ToKe Ha 10 M. Ecim sxe uenonssyerca
OBa BNIEKTPUYECKUX Kabend, TO yReIMUMBATE OOUH M3 HUX 3a CYET YMeHblle-
HMA leyI'OI‘O Helk3A, TAK KAK MX OJMHA B NIPHHIMIE HE MOMKeT NpeBsILlaTL
100 M u3-3a 3aTyXaHMA CHTHaJA B Kabene.
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OTMeTHM, 4T0 KOHUEHTPaTep KJiacca I1 B OpHHLITe HE MOMXKeT OTHOBPEMEeHHO
MOJEPAUBATEL CETMEHTRI ¢ pa3HbIMM MeTofAamMu KogupoBaunsa TX /FX u T4.
TloaToMy BapMaHTL!, COOTBETCTBYIOLME BTOPLIM CHU3Y cTpokam obenx Tab-
g 10.3 1 10.4 HEukorga He peaamayoTeA Ha MpakTHKe, HO CTaHAapT NoYeMy-
TO AaeT UMdphl U INA HUX.

Bo Bcex nepeuncaeHHbIX CAYYAAX MO PAa3MEPOM CeTH MOHMMAeTCA pasMep
30RbI KOHGAuKTa (0bracTy konnuauy, collision domain). Ilpu aToM Hano yun-
THIBATh, 9TO BKJIIOYEHME B CETh OQHOr0 KOMMYTaTOpa MO3BOAAET YBEIUIUTD
MOJHBIA pa3Mep CeTH BIBOE.

IIpumep ceTH MaKCHManbHOM KOHGUTYpALMK B COOTBETCTBMM C [T€PBOi MO-
Zenbio ANA BUTOM Napsl moxkasaH Ha puc, 10.7.

Komuenrpatop
(pemurep) 100 M
wnacea I1
B A
Koruearparop
Sm knaccea 1T 1004

ST

D KommyraTop

100 m T ﬁ( K mgpyrum wacram cetu

Puc. 10.7. NMpumep MakcMMansHOW KoHurypaumu cetw Fast Ethernet

31ech MaKCHMaJbHbIH pasMep 30HBI KOHMJIMKTa CKIAABIBAETCA M3 CerMeH-
Tos A, B u C, To €CTh COCTABIAET:

100 + 5+ 100 = 205 meTpos,

yTO YHAOBJIETBOPAET yc/1oBuio paborocnocobnoeTy cetn (Taba. 10.4, Bepxuan
crpoyka). OTMeTnm, uro cerMeAT D Takke BXOAUT B 30HY KOH(IMKTa, Tak Kak
KOMMYTa&TOP TOXE ABMNACTCHA MOJHONPABHLIM NepelaTiHKOM HaKeTOB CeTH.
HOBTOM}' OnHHa cerMeHnTa D Taksxe He MOMKeT MPeBbILIATE B HAILIEM Cay4dae
100 », yroGe! cyMmapHas AauHa cermenToB A, B i D ne npepnicuaa Bee Tex
;e 205 m. CerMeHTRI, OTAeNeHHEIE 0T PaccCMaTpUBaEMOlt 20Hbl KOHMIMKTA
KOMMYTATOPOM, HUKAK HE BIMAIOT Ha ee padoTocnocobHOCTE.
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10.2.2. Pacuer no mogenu 2

Bropas mogens ana cern Fast Ethernet, kak u B caiyyae Ethernet, ocHopana
Ha BbIMMCJIJIEHMK cymmapaom II.'BOﬁHOl‘D BpeMeHM NMPOoXOMASHMA CUTHaJa 1o
ceTu. B oTniyKe oT BTOpPOI MOJENM, MCTIONL3YEMON IIIA OLLeHKH KOHGMUry pa-
uuu Ethernet, anecst He NPoOBOAMTCA PacUeTOB BeIMYMHbI COKPALLEHMA MeH-
KaJpOoBOIO MHTepBaJsa (MexnakeTHoi menw, IPG). 3to cBAzaHD C TeM, UTO
AaKe MAKCUMAaJibHOE KOJAMYeCcTBO PEeNMTEePOB M KOHLEHTPAaTOPOB, A0MYCTH-
mbix B Fast Ethernet, B npunuune e MoX<eT BEI3BaTh HEAOMYCTHMOTO COKpa~
ieHMA Menma,upoaoro MHTEpBana.

Tabn. 10.5. [lsoAHbie 33AepKKM KOMNOHEHTOB CeTW Fast Ethernet (eenvunnel 33aep-
KeK [3HbI B GUTOBLIX UHTEPBANaX)

Tun cermeHTa 3apepxka Hamerp Maxc. 3agepxka
JBa abonenra TX/FX = 100

Jllsa aGonenra T4 = 138

Onun aboneutr T4 moguu TX/FX - 127

Cerment Ha kabene kaTeropun 3 1,14 114 (100 M)
CermeHT Ha kabene kaTeropuu 4 1,14 114 (100 M)
CermenT Ha KabeJe kaTeropuu 5 1,112 111,2 (100 m)
OKpaHKMPOBaHHAA BUTaA NMapa 1,112 111,2 (100 m)
OnToBOMOKOHHKBIN Kabens 1,0 412(412m)
Penurep (kornenrparop) knaccal - 140
Penurep (konuenTpaTop)

knacca Il c nopramu TX /FX — 92

Pemurep (KoHUeHTpaTOP)

xaacca Il ¢ nopramn T4 = 67

Iins pacyeToB B COOTBETCTBMI CO BTOPOI MOIENbIO CHAYANA HAN0 BEIIENIUTD B
ceTH I‘IyTb C MAKCHMAaJIbHBIM I.I.BOI':{‘HBIM BpeMeHeM npoxomnenua M MaKCHMaldb-
HEIM YMHCJOM penuTepoB (KOHIEHTPATOPOB) MEeXAY KOMILIOTEPaMH, TO eCTh
IIyTh MaKCHMaJIbHOW JIMHBL EC/IM TakMX NyTell HeCKOJbKO, TO pacuer 5oJ-
JKEH NMPOM3BOINTLCA JMA Kas IOT0 U3 HUX.

Pacuer B nannoM caiy4ae BefieTcA Ha ocHoBaHuK Tabamue: 10.5.

s BRIMMCIEHMA NOJIHOIC BOIHOTO (KPYTOBOro) BpeMeHn OPOX0AIeHHA A
CErMEHTA CeTH HeoDX0AMMO YMHOMHTD IJIMHY CerMeHTa Ha BeJIMUMHY 3aJeprk-
KIf Ha MeTP, B3ATYIO M3 BTOPOTO cToA6La Tabanusr. Ec cermenT MMeeT Makci-
MaJIbHO BO3MOMCHYIO JJIMHY, TO MOMCHO CPa3y B3ATH BEJMUMHY MaKCHMAIbHOMN
3aIeprKKH 1141 TaHHOT0 CerMenTa M3 TpeThero cTosbia Tabanie:. 3aTem sagep-
KK CEIMEHTOB, BXOAALLMX B MYTh MAKCHMAJbHOM JIMHE], HAZI0 TPOCYMMUPO-
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BaTb M npuﬁaauu K 3TOMH CYMME BEJMYVMHY 3alepPHKH IJA [pueMonepenaio-
LMX y3JX0B (ByX aBOHEHTOB (3T0 TPYU BEPXHME CTPOYKK TabuMLbI) U BeIUYMEDI
3alep¥er 4JA BCeEX PEMUTEDOB [K{}HIIEHTpaTOPOB }, BXOIALIMX B JJ.B.H'HBIPTI OoyTb
{aTo TPy HIKHMeE cTPOKK Tabnuukl ). CyMMapHas 3aiepskKa oMKHa ObITE MEHBE-
we, 4eM 512 GuToBBIX MHTEpBaNoB. [Ipy 3TOM HA L0 [IOMHMTE, YTo cTangaptT IEEE
802.3u pexomeHyeT OCTABJATE 3amac B npefenax 1—4 GMTOBLIX MHTEPBAJIOB
nnd ydera kabeneit BHyTPH cOelMHMTENBHBIX IKAGOB 1 NOTPELIHOCTe! H3Me-
pEeHUsA, TO BCTh JIYYIIE CPAaBHMBATE CYMMAapHYIO 3aflep:KKy ¢ BeauuuHoi 508
GMTOBBIX MHTEPBAJIOB, & He 512 BUTOBLIX MHTEPBAJIOB.

Bee 3anepcky, npuseeHHble B Tabumie, 1aHb 418 HauXyaero caydas Ecom
M3BECTHBEI BpEMEHHBIE XaPAKTEPHUCTHKM KOHKPETHbIX kalesell, KOHUeRTpa-
TOPOB } aJaNTepoB, TO MPAaKTUYECKH BCEr/a Ty'lle MCIoMb30BaTh MMEHHO UX.
B pane cayvaes 3TO MOXKeT NaTh 3aMeTHYIO npubaBKy K AONYyCTHMOMY pas-
Mepy CeTH.

PacemoTpus nmpumep pacuyera 1o BTOPOi MOJENM JJIA CETH, OKa3aHHOM Ha
puc. 10.7. 3nech cymecTBYIOT IBa MAKCHMAJIBHBIX MYTH: MEXIY KOMNbIOTE-
pamy (cermerTst A, B 11 C) 1t MeRIy BEPXHUM (0 PUCYHKY) KOMIIBIOTEPOM M
KoMMYTaTopoM (cermenTbl A, B u D). O6a aTi ny T BrI04aioT B ceba gsa 100-
METPOBBLIX CETMEHTAa M 0JMH 5-MeTpoBbli. [Ipennonoxum, uTo Bce CerMeHThI
npencrasaaioT coboit 100BASE-TX u Brinonnens! Ha kabene kateropmun 5.
IIpousBenem pacuet paborocnocoGHOCTH CeTH,

1. Jina aeyx 100-MeTpOBBIX CErMeHTOB (MAKCHMMAJbHOM AMMHBI) M3
Tabmiisl bepeM BemrauHy 3afepky 111,2 OMTOBRIX MHTEPBAJIOB.

2. JIna 5-MeTpoBOro CerMeHTa BbICUUTLIBAEM 3aIEPIKY, YMHOKAA
1,112 (sapepxka Ha mMeTp) Ha gauHy xabens (5 meTpoB):
1,112 - 5=5,56 6MTOBLIX MHTEPBAJIOB.

3.Bepem u3 Tabauubl 3afilepiKKy anA asyx abonentos TX = 100
61 TOBBIX MHTEPBAJIOB.

4. Bepem n3 Tabunmub! BEAMUMHBI 3a/IepIKEK IJIA ABYX PellMTepoB
knacca I — no 92 6uToBBIX MHTEPBAJA.

5.CyMMupyem Bce nepeyucieHdble 3aJepHKU U NONTydaeM:
111,2+ 1112+ 556+ 100+ 92 +92=511,96,

4T0 MeHbllre 312, crenoBaTeasHto, naHHaA ceTb Gyner paborociiocob-
Ha, XOTA M Ha [Tpefiene, 4To, BOOGLIE roBOPA, HE PEKOMEHIYETCA.

Jna rapaHTHH Jy4llle HECKOJAbKO YMEHBIUNTE ANMHY Kabeneit niu B3ATh Ka-
Gesu, UMelolIMe MEHBITYIO 3afep:xKy (cM. Taba. 2.3). Hanpumep, npu ucnons-
soearmn kabena AT&T 1061 (NVP =0,7,t_=0,477) mpl nonyuum crnenyionme
BeIMIMHE 3agepcek anA 100-metposeix cermenTos: (0,477 - 2) - 100 =954
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OMTOBBIX MHTEPEAJOB (YMHOMKEHNE HA IBa HeobXouumo, 4Tobbl oMY 4uTE B0~
HOE BpeMs IPOX0K AeHNd), a IIA S-MeTpoBoro cermenta — 4,77 GMTOBBIX MH-
Tepsanos. CyMmapHan 3aJXepKa Py 3TOM COCTaBUT:

95,4 + 95,4 + 4,77 + 100 + 92 + 92 = 483,57,

TO ecThb ropadno MeHsiue 512 i gaxce 508, uTo 03HavaeT NOIHOCTHIO paboToc-
MIOCODHYIO CeTh.

IMonsayach MOLENbI0 2, MOMHO 000ITH HEKOTODPLIE OTpaHMYEHMA Modenn 1,
TAK KaK MoJesdb 1 paccuuThiBaercA ANA Hauxynawero caydasa Hanpumep, B
CETH MOJKeT NPUCYTCTEOBaTh DONbILIe IBYX KOHLEHTpPAaTOpoB kiacca II mau
GoJbllie 0JHOrO KOHIEHTPAaTopa Kaacca I, a kabens, coeguHAIONINIT KOHLIEHT-
paTopsl, MosKeT GbITh JIMHHEE 5 M.

Jns mpumepa Ha puc. 10.8 nokazana ceTs, cofepixaniand TpH KOHLEHTPAaTopa
kaacca I, coenuuennnix Mexay coboil orpeskamy kabena momuoi no 10 m.
KoMnbsioTephl NpycoeAMHEHs! K KORIEHTpaTopam cermentami 100BASE-TX
anunoi no 50 m. Ilpoussenem pacHeT ABOMHOrO BpeMeHH MPOXOKIEeHUA A5
9TOro CAyyas.

1. Kadxeawlii u3 Tpex koxlUerTpaTopos kiuacca Il ¢ nopramu TX gacr
sazepsxKy 92 6uToBbIX METEpBaJta. CyMMapHaa 3aJepiKKa KOH-
neHTpaTopos Oyner paBHa 276 6MTOBBIM MHTEpBaNaM.

2. Ilna AByx coenMHMTeNLHBIX Kabeneil MexIy KOHLeHTPaTOpa-
MM 3ajiepykKa paBHa 2 * 1,112 + 10 = 2,24 OUTOBKIX MHTEPBAJA.

3. IOna neyx cermentoB TX mo 50 meTpoB 3ajep:KKa COCTAaBUT
2 - 1,112 + 50 = 111,2 6MTOBLIX HHTEpBEAJIE.

Konuentpatop
xnacca 1
100BASE-TX |00BASE-TX

10m 10m
Konuentpatop Kouuenrpatop

knacca Il knacea 11
100BASE-TX 100BASE-TX

50m S0wM

Puc. 10.8. Mpumep paboTocnocobHOM KOHMUIypaumu CeTW, HapyLLAIOLWLER NpaBuna
sMoaenu 1

4. Ina neyx abornentoB TX zapepska 6yner pasua 100 6uToBRIM
MHTEpBaaaM.

9 — JloraabHeIE CETH
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5. Mroro cymmapHaa 3afepiKa Gy JeT cocTaBIATE:
276 + 22,24 + 111,2 + 100 = 509,44 6uToBRIX HHTEPBEAJA.

Janunan ceTs paborocnocobHa, HO IPH 3TOM HAJI0 YYUTHIBATE, UTO KasK AL 0~
NOJHMTENbHBIA KOHUEeRTpaTop Kaacca II ymensinaer ofmyo KonycTUMYIO
pauny kabensa Ha Bexmumny 92/1,112 = 82,7 M. CeTb ¢ 9eTHIPhMA KOHUEHTPa-
Topamu yie He OyOeT MMEeTh CMBICIIA, TAK Kak Ha 3aflep:KKYy B Kabese yike He
OCTACTCH IOYTH HUKAKOro 3anaca (‘IE‘Th‘IpE KOHLEETpATOpa JaAyYT CyMMAaApPHYHO
safgep:aky B 92 + 4 = 368 OMTOBBEIX MHTEDPBAJIOB).

Konucxrparop
knacca Il

160 M 160 u

100BASE-FX 100BASE-FX
Puc. 10.9. Cerk Fast Ethernet makcumansHOM ANMHBI

A Tenepb NOCMOTPHM, KAKOBa MOKeT ObITh MaKCHMaJIbHA A BesunHa ceTy Fast
Ethernet. Ilna 5Toro Hajlo B3ATH CETh € OJHUM KOHLEHTPaTOpOM Kiacca 11 u
nea cermenta 100BASE-FX. BnemenTrapHubiit pacueT MoKasslBaeT, 9TO [IPH
OJIMHAKOBBLIX CErMEeHTaX NJIMHA Ka M I0T0 M3 HUX MOMKEeT NoCTUTATE 160 MEeTpOB
(puc. 10.9), a obmian gamua ceT cocraBuT 320 meTpos. Pacuer gBoiiHOro Bpe-
MeHY MPOXOMAEHMA A ITOrO Caydas OyneT BRIrIAfeTs Tak:

92+100+2 - 1,0 - 160=512,

TTonywaeTcs, aro ceth paborocnocofra, XoTa 1 Ha nipefene. EcTecTBeHHO, B
[aHHOM CJIyHae BasKHa TOJLKO cyMMapHad ayHa oboux kabeneit. Ilpu ymeds-
IWEeHNN JJIMHBI KAKOTO-HMDYIb M3 cerMeHToR MoxHo 6e3 norepu paborocno-
co0HOCTHM YBENUUMTL Ha TOYHO TAKYI0 e BeJIMUMHY AJUHY APYTCro CerMeHTa.

Ecau B npusenexnnoii Ha pyuc. 10.9 koH(uUry paumum MCcnobn3yeTca KOHUEHTPa-
TOp KJiacca I, a He KOHUeHTpaTop Kaacca I1, To gonycTHMan cyMMapHaa DJM-
Ha CerMeHTOB cokpaitaercd ¢ 320 M 1o 272 M (pacyeT AJA ATOro Caydas ode-
BUAEH). A ¢ yYeTOM peKOMEHIYyeMOoro cTaHAapToM 3anaca Jyulle eLe
YMEHBIIMTL CYMMaPHYIO AAHHY Kabesa Ha 1—4 M, 4TO TacT CHIKEHe KPYTro-
BoOit 3amepykn Ha 1—4 GuTOBLIX HHTEpBaNA.

B 3akjoyenne oTMETHM, YTO MOJeNb 2 uenecoodpa3Ho NPUMEHATE B OCHOB-
HOM NpH HAJAMYMH B CETH ONTOBOJIOKOHHBLIX CEerMeHTOB. Ha ANEKTPUYECKOM
kabene gaxke npy SONLIIOM eJaHUM NOBOJLHO TPYAHO CO3IATE CeTh CIIMII-
xom Bosbilloro paamepa.
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11

NMPOEKTUPOBAHMUE
CETU ETHERNET
U FAST ETHERNET

Jio6oe npoexkTHpoBaHKE, KAK M3BECTHO, TPeAcTaBaAAeT c000i CHIBHO YIIpo-
LIIEHHOe MOJleNMpOBaHKHe elle He HaCTYIMBIIeH nelicTBUTENBHOCTH. VIMenRo
MO3TOMY TIpefyCMOTPETh BCE BO3MOKHBIE haKTOpPkI, y4ecTh Bee norpebuoc-
TH, KOTOPhIE MOTYT BO3HUKHYTE B Oy IymiemM, NpaKTH9eckKy HEBO3MOMKHO, M BCe
camble TToApoGHEIE PYKOBOJACTBA 10 NPOEKTHPOBaHuI0 4ero bl To Hy Dbino
MMEIOT He CAMIIKOM GONbLIYI0 LIEHHOCTE.

Onraxo cameie obiiue MOAX0/Ib! K [IPOSKTHUPOBAHMIO JOKAJABHBIX KOMIILIOTEP-
HBIX CeTeli Bce-Taky MOryT ObiTh chOpPMyIMpPOBAHEI, HEKOTOPLIE TONE3HBIE
NPMHLMUIIE] TAKOre NPOEKTHPOBAHUA MOTYT OBITH MPeANIOsKEHbl M ¢ YCIeXoM
uenonhaoBauel He cTOUT TOJILKO BOCITPMHMMATE MX KAK NPHUTOOHBIE OJA J0-
DbIX NIPAaKTHYECKUX CNIYHaeB M NOCTATOYHDIE ANA BCeX BOSMOMHBIX CHTY AL,

an‘I CO30aHuK HOBOHM CeTH ona K.aKOI‘O-HHﬁ}'JIh OpeANpUATHA MelaTedbHO
YUMTBIBATE CIleylolue hakTopsl.

e Tpebyemnlit pasmep ceTy (B GamkariueM OyoyLIeM U [0 Npo-
rHO3Y Ha MepCcrneKkTHUBY ).

e TpebGyemas CTPYKTYpa, HEPAPXUA U OCHOBHBIE YaCTH CeTH (1o
rnogpasieneHMaAM NMPeaNPUATHAA, a TAKKE [10 KOMHATAM, 3TaXaM
M 3HaHMAM IPeIIPMATHA).

* OcHOBHBIE HallpABIEHUA M MHTEHCUBHOCTh MH(OPMALMOHHBIX
MOTOKOB (B DimsxaiiieM ByayLeM i B JaIbHEl NepenexKTiee).

G



244 JIoKanLHLIE CETH: APXUTEKTYPE, ANTOPMTMEI, NPOBKTMPORAHMWE

¢ TexHuUyecKMe XapaKTepUCTUKI 060pyH0BaHUA (KOMIIBIOTEPOR,
ajanTepos, xabenell, penuTepos, KOHUEHATPATOPOB, KOMMYTa~
TOPOB} M €70 CTOMMCCTD.

* Bo3MOMHOCTH NPOKNaAKK KabeabHOM CHCTEMEL B IOMEIIIeHUAX
M MEMAY HUMI, 2 TAKKE Mepbl 00ecneyeHu LeNOCTHOCTH Ka-
Gensa.

¢ OGecneuenue obeIIyKMBAHNA CETH M KOHTPOJLA 3a ee Ge3oTkaa-
HOCTLIO M 6E30IaCHOCTBLIO.

e TpeboBaHusA K porpaMMHBIM CPeJCTBAM 10 JOTTYCTUMOMY pas-
Mepy CeTH, CKOPOCTH, rubKOCTH, pasrpaHMYeHHIO [IpaB aocTy -
na, CTOMMOCTH, BO3MOHOCTAM KOHTPOJA 32 oOMeHoM nHbOp-
Malimesi, u T.1.

¢ HeobxonumoeTs MOAKMOYERNMA K r/100aIbHBIM CETAM MM K APY -
UM JOKaJIbHBIM CETAM.

Briosire Bo3MOX<HO, 4TO TOCIE M3YUESHN A BCEX MepeYlcleHHbIX 1 He [Tlepedyuc-
JIEHHBIX (paKTOPOB BBIACHUTCH, 9TO BITOJIHE MoikHO 060l THCh BooB1e Ges ceTH,
u3beskaB TeM caMbIM I0BOJIbHO DONBIINX 3aTPAT Ha anmapaTypy 1 IporpamMm-
Hoe ofecnedeHye, Ha YCTAHOBKY M SKCIIJIyaTalMIO CeTH, Ha 3apnnaTy obcay-
JKMBaWIeMy NepcoHaNy, Ha NOAEepP:KKY U peMoHT u T.4. Hanpumep, ecan
HMMeeTCcHd BCEro HeCKOJIbRO nom:aoaa'reneﬁ, KOTOpbie paﬁmaro'r Ha CBOMX KOM-
[bIOTEpPaxX aBTOHOMHO M TOJBKO MHOrga obmenusalorca daiinami, To CETb
BNOJHE MOET 3aMEeHWTh obbiynas AUCKeTa [3TO H Jellepje, Hropa3jo MeHee
XJOMOTHO).

CeTb NopoKAaeT MHOMKECTBO NONONHUTENbHBIX NP0BaeM 110 CpaBHEeHMIO ¢ aB-
TOHOMHbIMM KOMITBIOTEPAMM: OT HPOCTEHILINX MeXaHMYEeCKIMX (KOMITBIOTEPI,
MOOKJIOHEHHLIE K CeTH, CI0M(HEe NIEPEHOCHTD C MECTa Ha MECTO) /IO CAOMKHBIX
MAGOPMaLMOHHBIX (HE0BX0AMOCTE KOHTPOIHMPOBATE COBMECTHO HCIIONb3Ye-
MBIE pecypchl, NMPeJfoTBPallaTh 3apa)<eHue ceTy Bupycamu). K Tomy xe
MOJILI0BATENM CETH YiKe He TaK He3aBUCUME], KAK IOJIL30BATEN ABTOHOM-
HBIX KOMIIBIOTEPOB, MM HAaJl0 IPMAEPKUBATLCA ONPeAeNneHHbIY IpaBuI, 1101~
YMHATLCA YCTAHOBJIEHHEIM TpeboBaHMAM, KOTOPBIM MX HEOOX0IMMO HAY YNTE.

HaxoHel, ceThb oCTPO CTABUT Bonpoc o BeaonacHocTy MEGOPMALMH, 3ALIHTE
0T HECAHKIIMOHMPOBAHHOTO JOCTYIIA, BEOb C moboro KOMIEBOTEPRA CETH MOMKHO
CUYMTATDh HaHHBIE ¢ oﬁu.mx CeTEeBRIX TMCKOB. Sau.lH‘THTI: OIMH KOMIIBHOTED MK
AaXe HeCKOMLKO OJHMHOYHBIX ROMIIBIOTEPOR B JIIOE!OM cay4ae ropas3fo npoiue,
yeM 1esyio ceTsb. [ToaToMy NPHCTYNIATE K YCTAHOBKE CETH 1[@/1ece0fpasH0 TOTk-
KO TOTAa, Korja 6es ceT paloTa CTAHOBMTCH NONPOCTY HEBOIMOMKHON, HETIpO-
MBBOAMTENLHOM, KOTJla OTCYTCTBIE MeKKOMITLIOTEPHOM CBA3H TOPMO3UT pa-
00Ty M CHEpIKMBaeT pa3suTHe Aea.
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11.1. Bri6op pa3mepa ceTu U ee CTPYKTYPbI

IlepBbiM 3TArIOM NMPOEKTHPOBaHMA CETH JOJIEH CTaTh aHAJAU3 CYIECTBYIO-
el CUTYalMuM M 3afay, KoTopsle OyAeT peinath ceth. Jonsken 6uTh onpene-
JieH (xoTa 6b1 NpUGIM3UTENILHO) pa3Mep CETH M ee CTPYRTYPa.

HD,IL pasmMepoM CETH B JaHHOM CJydae NOHMMAETCH KaK KOJMYeCTBO 06‘1:&1111—
HAEMbIX B CETh KOMMOLIOTEPOB, TAK M PACCTOAHMA Mexay HuMu. Hamo yeTko
HnpeacTaBnATh cebe, CKOMbKO KOMMNBIOTEPOR (MMHMMAJLHO ¥ MAaKCHMMAaJbHO)
HYJKJaeTca B MOJKIIOHEHUM K ceTH. B mobom cnyuae Hajfo ocTaBAATE BO3-
MOMHOCTL OJA na.nbaeﬁs_uero pocTa KOJaM4ecTBa KOMNBIOTEPOB B Ce€TU, XOTA
B mpouenTor Ha 20—50. KeraTi, coBceM He 00A3aTENIBHO Pad M HABCEIA BKIIO-
4YaTh B CEeTh BCE KOMIOILIOTEDLL lTpEIIIIpHﬁTHH. MO}KE‘T Gbl'\"b, uMeeT CMBICH OC-
TaBMUThL HEKOTOPbIE H3 HMX aBTOHOMHLIMM, HalIpuUMep, u3 coodpaxennii bezo-
macHOCTH MH(pOPMALUMM Ha MX AucKaX. KonudecTBo MOAKIIOUEHHBIX K CETH
KOMITb!OTBpOB CHJILHO BIIMAET KaK Ha ee HpOHEBOJJ,MTEJ]bHOCTh, TAK 1M Ha CJIOM -
HOCTB ee 06cny:xueanuA. OHO TaKMKe OnpeaeAeT CTOMMOCTE TPpeGyeMuIX Mpo-
TpaMMHBIX CPeJICTB. HOSTOM}’ OH.IHGRH B JJAHHOM Cay4yae MOryT MMEeTE NOBOJIb-
HO Cepbe3HbIe OoCHaenCcTBMA.

Tpebyemas nnMHA IMHMIT CBA3M CETH MIPaeT He MEHBIUYIO, a MHOTHA M DoJb-
LIYI0 POJb B IPOEKTUPOBAHMM CETH, YeM KONHMYecTBO KomreloTepor, Hanpu-
Mep, ecaM PACCTOAHMA 04UeHb DONBIINE, MOKET MOHAJ00UTLCH MCIIONb30Ba-
HMe OYeHb JOpOororo MK peakoro obopynoBanuA. K Tomy e ¢ yBenuyeHnem
PaceToAHM PEIKO BOZPACTACT SHATUMOCTD SAIIUTLI IMHUI CBA3M OT BHEUITHHX
3JIEKTPOMArHMTHBIX moMmeX. OT pacCTOAHUA 3aBUCHUT M CKOPOCTE Nepenayun
uHpopmanyu no cetu (Buibop mesxay Ethernet u Fast Ethernet). Ilenecoo6-
pa3Ho npH BeiGope paceTosanmit 3aKa 6BaTh heboakinoii 3anac (xora 6s1 npo-
uenTos 10) AnA yuera pa3nu4HbIX HENpeIBUIeHHBIX o6GcToATenncTe. KerarTy,
NPeoioJieTh OrpaHIYeHtA Mo AIMHE HHOTMA MOXKHO NyTeM Boibopa CTPYKTY-
Pbl ceTi, pasbieHiis ee Ha OTHENbHBIe JaCTH,

Ilon cTpyKTYpoO# ceTH NMOHMMAaeTCA cnocob pasgeseHus ceTH Ha HacTH (cer-
MEHTBI), a TaK¥Ke crocod CoegMHEeHMA DTUX CerMeHTOB Mex Iy coboit. CeTnb
NpearpuATHA MOMET BKIIOYATE B cebn paﬁoque TpYIIibl KOMOEOTEDOB, CETH
nofpasfiesieHuit, ONIOPHBIE CETH, CPENCTEA CBA3M ¢ APYTUMY ceTaAMn. Jlua obbe-
AWHEeHWA qacTei ceTu MOryT MCHIOJB30BATLECA PENUTEDE], PDENUTEDHBIE KOH-
LEeHTPAaTOPhl, KOMMYTATOPbI, MOCTH! M MAPIIPYTH3aTOPLL IIpHyem B paze cay-
YaeB CTOMMOCTE ATOTO Oﬁ'bEIII—iHHTe.HbHOI‘O oﬁ{)pynonaﬁnﬂ MOMEeT Jaxe
MPEeBLICHTH CTOUMOCTE KOMITBIOTEPOB, ceTeBhIX ananTepos U Kabena. [loato-
MYy B]:Iﬁop CTPYKTYPhI CETH HCKIOYMHTEIIBHO BaKEH.
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B uneane cTpyKTYpa ceTH NOMKHA COOTBETCTBOBATE CTPYKTYDE 3HaHUA MK
KOMTIZIEKca 3HaHuit npexnpusaTus. Pabogse MecTa rpyminel COTPYOHUKOB, 3a-
HMMAaIOIIMXCA ONHOM Banaveit (HampuMep, GyXranaTepus, OTHes Opojak, VH-
JKeHepHasA Ipymna) ACJHLI pacloNaraThCd B OGHOM KOMHATe MM B PALOM
PACTIOJIOKEHHBIX KOMHaTaX. Torja MoKHO BCE KOMIIBIOTEPhI 3THX COTPYHU~

' KOB 00'b@UHNATE B OOMH CETMEHT, B 01Ky paboyyio rpymnny 1 ycTaHoBUTh BOIMaK
MX KOMRAT cepeep, ¢ KOTopbIM oM BynyT paboraTs, a TaKKe KOHIEHTPATOD
MIIM KOMMYTATOD, CBASLIBAIOIIMIA MX KoMnbloTephl. TouHO Tak e paboune
MECTa COTPYAHUKOB MOJpa3AelIeHns, 3aHMMa oMM XCA KOMILIeKCoM OIu3KuX
3ajad, JYHIIe PAcMHOJOXUTE HA OMHOM BTaXe 3MaHMA, YTO CYLIeCTBEHHO
yrupocTUT ux obbeaMHEHME B eMHbIM CETMEHT M JaibHelIlee a AMHHMCTPH-
poBanye aToro cermenTa. Ha oram ke aTaxe ya00HO pacmofomuTb KOMMYTa-
TOPBI, MAPIIPYTH3ATOPbl M CEPBEPLI, ¢ KOTOPBIMK pafoTaeT NaHHOE Nojpas-
JejieHue.

Kak 1 B ipyTuX cayuasnx, IpH BeIOOpe CTPYKTYPH! HesiecoobpasHo OCTaBIATh
BOSMOXHOCTM ANA JadbHedmero pasputuda cety. Hanpumep, nywine npuo6-
peTaTs KOMMYTAaTOPLI MM MapPIIPYTH3ATOPHI C KOJIMYECTBOM NOPTOB, HECKOJIb-
K0 BobIIMM HeoDXOAMMOro B HacTOAIMI MOMeHT (XoTa 6st Ha 10—20 npouen-
TOB). DTO IO3BOJMT NPHM HEODBXOXMMOCTH JIETKO BKIIOUHTE B CETh HOBLI/ CETMEHT
MM HeCKOJIBKO cermeHToB. Benn moboe npegnpuaTue Bcerga crpemuren K
POCTY), ¥ 3TOT POCT He JOJIKEH MPUBONUTE K HE0OXOMMMOCTH NPOSKTHPOBATh
CeTL NPeNNpHMATUA 32aHOBO.

PaccemoTpum npocTeiiiunit npuMep ANA HeGONBIIOro NpeIpPUATHA,

IlycTs NMpeAnpUATHE 3aHMMAET TPH 3TAXKa, Ha KayKIOM M3 KOTOPLIX II0 TIATE
KOMHAT, 1 BKAKYAET B ceba TpM nDogpa3fieNleHdA, B KaXXIO0M M3 KOTODLIX No
TpM rpyNIsL B 2ToM ciyyae MOHO NOCTPOMTE CeTh TaKUM 0bpasom (puce. 11.1):

¢ Paboune rpymnibl 3aHMMAIOT M0 1 —3 KOMHATHI, MX KOMIILIOTEPEI
obbemMHEHE! MeXy cob0ii permMTepHBIMH KOHUEHRTPaTOpaMHu.
KoHueHTpaTOp MOKET MCIIOJIb30BaThC A OA1H Ha KOMHATY, OIMH
Ha IPYNMy MM ONMHE Ha Bech 9Tax. [log KOHUeATpaTop Jyylne
BRINENNTE ONHY U3 KoMuaT (Hebousnyio).

o [loapasnmeneHuA FAHMMAIOT OTAEJLHLIN 9Tax, Bee Tpu cern
paboyMx rpYII Kaxnoro noapasneneHua obbeJMAAIOTCA KOM-
MYTATOPOM, a /1A CBA3M C CETAMY JPYTMX N0oZpa3feNnenuis He-
TIONIL3YeTCA MapLIpyTH3aTOR. KoMMYyTaTOp BMECTe ¢ OMHMM U3
KQHHGHTP&TOPOB JI}"‘IL[Q pacno.nomeb B OT}J:eJIbHOﬁ KOMHAaTe.
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MapupyTusarop

Puc. 11.1. CrpykTypa cetv npeanpuatia (C — cepsepst paboumx rpynn, PK — penutep-
HbIE KOHLUEHTPATOPLI, KOM ~ KOMMYT3TOPGI)

e Obmwasn ceTh NPeANPHUATHA, BKIIOYAIOILAA TP CErMeHTa ceTell
noxpasaesennii, 06 be JMHEHHBIX MapILPYTH3aTOPOM, DTOT Ke
MapuipyTH3aTOP MOXKET UCTIONbL30BATLCA A NOJKIIUYEHUA K
rJ100asILHOM ceTu.

e Cepseps! pafounx rpynn pacnonararoTcA B KOMHaTax pabounx
rpyIn, cepBephl MOXpa3fie e A — Ha 3Tax<aX MoApasaeeHMit.

B paccMoTperHOI cuTyallun o61acTH KOJINM3nit (30Hb! KordnuKTa) cetu By-
AYT BKJAIOYATH B ceDA CEerMEHTRI, PacmoJNoKeHnAble B KOMHATAaX Kax ot pabo-
Yeii TPyIIIBL, ILII0C CeTMEHT, CBA3BIBAIONMI KOHIIeHTpaTop pabouesi rpynmnsl ¢
KOMMYTaTOpOM nozapasaneneHuA. Beero Takux obnacreit konanauit Gyner ne-
BATL. VIMEHHO AJ1A HMX HeoGXoAuMo npoBoIUTE pacyeTh! paborocnocobuocTy
CeTH B COOTBETCTBUM ¢ Npexsigyineii rnasoit. lInpokosemarensuble obnacTi
fynyT BKMOYaTh B cebA BCe CRTMEHTHI CeTH KaX0ro noApasnenenus mmoc
CErMeHT, CBA3LIBAIINMI] KOMMYTATOP MOJpa3fesieHHA C MapIupyTH3aTopoM
npeagnpuarua. Takux WKMpokosewaTelbabIX obnacrelt 6y et Bcero Tpu.
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BKTI

PKII

PKIT

|—- KommyTaTop

e

Puc. 11.2, CrpyxkTypa cetu npeanpusTua (C — cepsepbt pabounx rpynn, PK — penutep-
Hble KOHUEHTpaTopkl, PKIN — KOHUEHTPATOPbI NoapazaeneHui)

Ecau npepnonaraeMas METEHCHUBHOCSTL 00MEHa [0 NPOEKTHPYEMOI ceTu He
CAMIUKOM BeJIMKA, 8CJIM KOMIIBIOTEPOB He CIMILKOM MHOT0, el pasMephbl 37a-
HUA MO3BOJAIOT, TO, BIOJHE BO3MOKHO, yaacrcs obofituce 6e3 mapiupyrnaa-
TOPOB — AOBOJILHO CJIO#CHBIX M JOPOTHX ycTpoiieTs. Torga ceTv nogpasnene-
Huit bynayT obbeMHATLCA KOHUEHTPaTOpaMu, a Memxny coboit Byayr
coemMHATECA KoMMyTaTopamy (puc. 11.2). Obnacty konnmauit 6yayT B naH-
HOM CHIYYae BKIW4aTs B ceDa BCE CEerMeHThl CEeTH KaXIoro M3 nunpas,n.e.nennﬁ
MJII0C CErMEHT, COeIMHAOILINI KOHIEHTPaTOP NojpasdelieEns M KOMMYTaTop
npennpuaria Takux obiacTeil konmaui dyaet secero Tpu. Jnsa nux Hao npo-
BOIMTE pacueT pafoTocrocoGHOCTH CETH, KaK OMMCAHO B IPEIBIAY el riaee.
EnuscTBeRHAR LLIMPOKOBELaTeIbHaA 00acTh GyAeT B JaHHOM CTy4ae BRI~
4aTE B Cebs BCH COTh NPeANnpMATHA.

B cuTyalmu, KOT/la KOMITBIOTEPOB HA NMPeANpUATHY HeMHoro (o 50), Bnonxe
BO3MOMKHO, HTO MMEEeT CMBICJI OTKA3aThCA HE TOMBKC OT Ma pIprTHSaTOpOB, HO
HOoT KOMM?‘I‘-’!'I‘O}JOB, QCTABMEB TOJBKO pEID'!TethIE KOHI.[BHTP&TOPH. Bonee TOTOD,
TPY TAKOM MaJIoii CETH ¥ HMBKOM MHTEHCUBHOCTH 0OMEHa BIOJIHE MOMET OKa -
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3aTheA noaxXopAuiel ceth Ethernet Ha ToHKOM KoakcuasabHoM kabene (cer-
menTsl 10BASE2) Boobie Ge3 KOHUeHTPaTOPOR uiy ¢ 1 —2 npocTelinmmu pe-
murepamu. [Ipaeaa, B MoclegHeM CAyYae, BOSMOMHO, IPUIAETCA BCe KOMIIbIO-
TePbl KaXKLO0r0 CETMEHTA Pa3MECTHTL Ha OIHOM 3Tase M3-3a OrpaHMYeHui Ha
nymuy kabens cermenta 10BASE2,

KoHeuHo, Takas MIMIJHYECKan KapTHHa HabaogaeTcsa nafeko He Beerga. B
peasnHOCTH Bee obbIvHO ObiBaeT ropaano cnoxuee. Hanpumep, cTpykTypa
rofipa3AeneHuit MoxKeT Boobiile He COOTBETCTBOBATh CTPYKTYPE KOMHAT 1 3Ta~-
sxeit. [IpeanpuaATHe MOXET 3aHMMATD 1BA JaJ€K0 pa3HeCeHHBIX TIOMELIeHNA
B OZHOM 3JIaHMM MJIM [aXKe TPM—YeTsIpe JaJeKo pasHeceHHbIX 3ganuA. Toraa
MQKeT NoKafoduTheA NpuMeHeHe ONTOBONOKORHLIX CRrMEHTOR (BO3MOMHO,
W MONMHOAYINIeKCHBIX, KOTOPbIE obecreyMBalOT MAKCMMATIbHO BOSMOMCHY M-
HY Kabena). A cTpykTypa ceTyt NpH 3TOM MOXeT ObITh Ype3BbIYAIHO CIOMK-
HOM, ¢ MHO3KeCTBOM oblacTel KOLTH3MIA M LIHPOKoBeaTe/IbHbIX obJlacreir.

11.2. Bbi6op o6opyoBaHUA

TTpu BmiGiope ceTeBoro 06opy10BaHMA HAN0 YIUTBIBATD MHOXKECTBO thaxTOpOB,
B TOM YMCTIE:

s ypOBeHb CTaHAapTH3auuu 060pyaOBaHMA 1 €T0 COBMECTHMOCTh
¢ HaubBonee pacnpocTpaHeHABIMU TPOTPAMMHBIMK CPEACTBAMIM,

® CKOpOCTEL Iepefatn nidopMalig 1 BOSMOMKHOCTE €€ JaJbHel -
HIEro YBEAHHEeHHUA,

® BO3MOXKHBIE TONCJIOTHH CETH M MX KoMOMHANMM (luMHA, NaCCHUB-
HaA 3Be37la, NACCHBHOE IepeBo);

s MeToj yrpaBaenun obmenom B cey (CSMA /CD, nonnbii gyn-
JIeKC WM MapKepHBII MEeTox);

. paapemeHHble THITEI maﬁe.rm CeTH, ero MaKCHMaJdbHYH LLJIHHY.
3allMIIeHHOCTD OT MTOMeX;

® CTOMMOCTb M TEXHWYECKHE XaPaKTepUCTUKY KOHKPETHBIX amn-
TapaTHBIX CPEJCTE (CeTEBBIX aJanTepPoB, TPAHCHBEPOR, pern-
TEpPOB, KOHLEHTPAaTOPOB, KOMMYTATOPOB),

Beem oM wacTo npenebperaloT, a 3pA: 3aMeHMTh iporpaMmmuoce obecneue-
HHEe CPaBHUTEJIBHO NPpOCTO, a BOT 3aMEHa annapaTtypsl, ocobeHHO NpoKJaara
rabenn, 00XOAMTCA HOPOH OYMEHb MOPOro, 8 MHOTZA M POCTO HEBOSMOXKHA.
Mo HO IOCOBETOBATH B [IepBYIO oYepeb NpoaHaNM3UPOBATE IPUMEHHMOCT
LA pacematpreaemMoro cayvas cetn Ethernet, kak nanbosiee nomyaspyoir,
HEej0poroi 1 gonyckaiuei pazsutue (Fast Ethernet u Gigabit Ethernet).

10 — JoRambHBW CETH
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[Ipn Brb6ope kKabeNA Halo YYUTHIBATE B IEPBYIO 04epelb TpebyeMyw IIAUHY,
a TaKKe 3alMILEHHOCTh OT BHEINHMX IIOMEX M YPOBEHb COGCTBEHHBIX M3y~
aenwmit. [1pyu Gonbmoit nurae cetn u HeobxonumocTy abecnednTs CEKPETHOCTH
nepefaBaeMbiX JaHHBIX MJIHM BLICOKOM YPOBHE IOMEX B NMOMeLLeHN: He3aMe-
HUM OTIITOBOJOKOHHBIN Kadedb. OTMETHM, YTO IPUMEHEHNMe NTOBOJIOKOHHBIX
Kabeneli BMecTO anekTpuyeckux kabeneli gaxce npu A0CTATOYHO KOoMGOPT-
HBIX YCJAOBUAX NO3BoNAET cyiecTeerHo (Ha 10—50 npouenTor) noguATs npo-
M3BOAUTENBLHOCTE CETH 3a CYeT CHUMKEHUA JOJM MCKAXKeHHBIX MHpOpMalm-
OHHBIX NTAKETOR.

Boabiuoit ypoBeHb IOMEX MozeT ObITh BhI3BAH HATUYKMEM B NIOMelleHHK pe -
NPUATUA MOLLHOIO 3JE€KTpHYecKoro obopynoBanua (Hanpumep, MeTannoob-
pabaTbiBalOUIMX CTAHKOB, (PpH3MUECKHUX yCTaHOBOK). OH MoKeT BeITh TaAKKE
cBg3aH ¢ 6iuskum pacnonoxxenuem (no 100—200 MeTpOB) BEICOKOBOMBLTHBIX
JMHMI 3JIeKTponepenayy, M MOIIHBIX pafMonepelaTIHKoE (paguocTa LM,
peTpaHciALMOHHBIX AHTERH COTOBOI Tenedonun). Mroraa Belcokuit ypoBeHs
1oMeXx BbIZBAH BCETro JIHIOb HEeNpaBMJIbHEIM pasMemieniem kabens ceru. Ha-
npuMep, Npu npokaanke kabensa BAOML CHNOBBIX NpoBoxos 220 BONBT MAM
BAOJE PANOB CBETH/IBHMKOB C JJAMIAMM JHEBHOTO CBETA ROJHYECTBO OMIMBOK
[epeaavy pe3ko Bo3pacTaeT (KCTaTH, Nnoche/Hee pelleHie KadeTcA MHOTUM
oueHb yao0HBIM, TaK Kax Kabenb HUKOMY He MellaeT),

J s npoknaaku kabeseit ceTy Tydlle BCero MCNoib30BaTh CrielHallbHEIe oI~
BecHble KabenbHble Kopoba, HacTeHHbIe KabenenpoBoabl uau haabwunoas. B
aToMm cnydae xKabeny HaJleXHO 3alMUIEHB] OT MeXaHWYeCKUX BO3NIECTBHIL.
Camoe noporoe petnerue — 3To asibInnoi, IpeacTaBaronui coboi Metan-
AuYecKue NaHe I, YCTaHOBJIEHHEIE Ha TOACTABKAX, M MOKPLIBAIOIIME BECh M0
nomelyeHnA. 3aTo (haIbLIo NO3BOJAAET Nerko 1 6e30MnacHo NPoONIOKUTE Or-
POMHOE KOJMYECTBO MPOBOJOB, 4TO 0cO6eHHO 1ieHHOo B Hay 4HbIX JabopaTopu-
Ax, rae noMumo kabesnelt T0KaNbHOM CETH CYILLECTBYET MHOMECTBO APYTHUX
NpoBOJOB.

Ilns npokJaafKy KaGens Me)KIy KOMHAaTaAMM MJIM MEXIY BTar<aMu 00bIMHO
npobUBAIOTCA OTBEPCTHA B CTEHAX MM NepekpuTiax. Ilo cpasaesno ¢ npo-
KJaaaxoit kabens qepes ABepy KOMHAT M CTEHBI KOPUIOPOR 3TO NO3BOJIALT Cy-
IeCTBEHHO COKPATHTL 00LIYI0 LAY Kabeneit, OQHAKO HAZ0 YYHTHIBATS, 4TO
Takoe peieHue ycloxHAeT mobkle NanpHeHlne H3MeHeHNA B KabeabHOM
cucreMe (aameny xabeself, NpoKknagKy NOMONHUTENBHBIX Kabeseri, uaMene-
HKE pacloJio:KeHMA KOMNBITEPOB CeTH M T,IL:!.

KaBesn H1 B KoeM CAyHae He JOJHBI CAMOCTOATENLHO Y JepKUBATE CBOI1 BEC,
TdK KaK €O BpeMeHeM 3TO MOXET BbI3BATE MX Oﬁp‘bIB. Mx cuenyer nogBemm-
BATh HA CTAJLHBIX TPOCAX, IPHUHYEM IJIA IKCIAYATALlMH HA OTKPBITOM BO3yXe
HeoOXOZHUMEI CIIEUMANILHO npegHa3HadYeHHbIe OJA 3TOTO kabenu ¢ 06030‘“{01‘&,
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YCTOMYMBOMH k aTMocdepHBIM Bo3aeHcTBHAM. [0 BOBMOKHOCTH HaZ10 MCIIONb-
30BaTh LJIA COETMHEHNA JaTEK0 pA3HECEHHBIX 3AaHMI NI0JI3EeMHEbIE KOJIEKTO-
prt. Ho npu aTom reobxogumo npeAnpuEMMaTh MepsI nio 3amure kabeaeit ot
BOBMIEICTBMA BJIATH.

Cnepyer TaksKe uaberaTh upesMepHO MaJibiX paanycos uaruba kabeneir (oco-
GeHHO 2T0 BA3KHO B CNYYae KOAKCHAJbHLIX M OIITOBOJIOKOHHBIX Kabenelt), uro-
Obl HE BBI3BATE PASPYLIEHUA H30JMALMM MM 0DpbiBa LERTPaNBHOM sl ITo
3TOM e IPUYMHE KPeleKHbie 3/IeMEHTRI He IONKHEBI Yepecdyp epexuMaTs
kabesb. MsBecTHb CIysan, KOrna noaobHble HAPYILEHMS BEIGLIBAMYU MOJIHOE
npexpamenne CBA3M Hepe3 HeleJIH MM Jake MeCALbI ITOCAe HAYAJId IKCTINTY -
aTaumyu CeETH.

H.J'IR Oﬁ'bEJIHHeHHH KOHLOB BCEX Kabemneit qacTo WMCIIOJIb3YHOTCA CelnajibHble
pacnpenenuTeNbHbIe WKaMhb!, JOCTYN K KOTOPBIM J0JaKeH GBITE OFpaHMYEH.
KoueuHo, uxX npuMeHeHye ONpaBJA4HO TOJBKO B TOM ciay4ae, eciay kaberedt
OYeHb MHOIO (HeCKOJLKO NecATKOB). PacnonaraTh pacnpereiuTe/IbHEIe KA~
(bh:[ u,e.necooﬁpaano PALCM C KOHUEHTpaTOpaMM, KOMMYTaTopaMi MIIH mapiu-
PYTH3aTOPAMH.

Eume oxna BajkHasA 3aga4a — 370 Boibop koMsioTepos. Ecm ans pabounx cran-
LUMIA MM HEBBIZIe/IEHHBIX CEPBepOB 00LIYHO MCNONB3YIOT T€ KOMITBIOTEPEI, KO-
TOPBIE Y7Ke MMEeIOTCA Ha NpeJIpHATHH, TO BblIeeHHblil cepBep Jytlile npu-
obperaTk crielManbHo 15 cety. JIyume, ecmt 310 6yaer GuicTpomeHCTBY 0L i
CHeMaIM3HpOBaHHblil KOMIbIOTEP-CEPBED, CIIPOEKTHPOBAHHBIN ¢ yueToM
crieuMHYECKNUX HY I CeTH (TaKie CepBephI BLIMYCKAKTCA BCEMU KPYIHeli-
LUIMMH TPOUSBOAMTENAMH KOMITBIOTEPOB).

TpeboBauus k cepeepy CAeAyIOLIHE:

» MaxcumanbHO ORICTPBIN NMpoleccop (MK Jadce HECKOILKO TPo-
LLeCcCOpPOB).

e Boawiuoit obbem onepaTHBHON MaMATH (HUKAK HE MEeHbIIE
64—128 M6). Oro naske BazcHee ObICTPORENCTEBHA IPOLECCOPA, TAK
KaK 10380176 2¢uheKTUBHO MCIIONb30BATh K3IUHPOBAHME JMCKO-
BO# MHpOpMALMHM, XPaRA B MAMATY KOMMK TeX obJiacTeit gucka, ¢
KOTOPBIMM NPOMIBOAMTCA Haubonee MHTEHCHBHbII 0OMeH.

o BricTpble JkecTKMe AMCcKHM bonbioro odbema. Ceitvac pekoMeH-
nyetca He MeHee 200 M6 Ha kaxaywo paGouyl cTaHLHIO,
NONKJIOYEHHYO K CEPBEPY, XOTA BO MHOTHMX CJAYYafAX MOMHO
oboriTick U MeHEIIHM 00 BEMOM AMCKOBOrO MpocTpaHeTsa. Juc-
KOBOJIbI HOJHBI BhITH COBMECTHMBI C CETEBOI OMepPalMOHHO
cucTeModt (To ecTh MX JpaliBepel 00A3a TENbHEO AONAHBI BXOJHTh
B Habop npajieepos, noctasnaemsiii ¢ OC).

10=
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¢ BuaeoMOHMTOPSI, KJNABMATYPhl M MbILIM He ABRAIOTCA 006A3a-
TeNLHBIMY TPMHANIEIKHOCTAMY CEPBepa, Tak KK CepBep, Kak
NpaBMJIO, HUKOTAA He paboTaeT B pexumMe 00bIMHOr0 KOMIbIO-
Tepa.

Ecai ecTh BO3MOMXKHOCTE BEIOOPA KOMITLIOTEPOB 1318 paboumx CTAHUMIA, TO CTO-
WUT NPoaHaIM3UPOBaTh Uelecoobpa3HocTh NpuMenennus besguckopblX pabo-
YMX CTaHUMHA (¢ 3arpys3Koil ONepalMoHHOA CHCTEMEI Yepes ceTh), DTo cpaay
CHM3MT CTOMMOCTB CETH B 11€JI0M MJIHM TIO3BOJIUT NPH TeX e 3aTpaTax KyInuTh
Gonee kauecTBeHHBbIE KOMIBIOTEPHI: € OBICTPBIMU NTPOLIECCOPAMHM, C XOPOIIN-
MY MOHMTOpamH, ¢ GOJBILION oNepaTHBHOM namMATe0. IlpaBaa, B HacTOAILEE
BpeMA OpMEHTAUNA Ha 6e3MCKOBbIE KOMITLIOTEPBI CUUTAETCH HE CAMbIM Jy4-
MM pelieHnem. Benb B 3TOM cayuae BCio MHpopMaLio KOMITBIOTEp [ToNTy4a-
eT Yepes CeTh 1 BC10 MHMOPMAlIHIO IepelaeT B CeTh, YTO MOXKET BBI3BATh Ype3-
MEepHYI0 3arpysKky cery. Besayckosble pabotume cTaHUMM JOMYCTHMBbI TOABKO
[IpM OYeHb MaJbIX ceTAX (He Gonee 10—20 koMnbloTepor). B ugeane Gonbluas
4aCTh BCeX MHMOPMALMOHHBIX MOTOKOB (He Menee 80%) nonsxHa ocrasaThes
BHYTPM KOMITBIOTEDA, 4 K CETEeBLIM pecypcan o0pallieHHsA JOIKHBL ObITE TOJBKO
B CJIyHae JeACTBHTe LHOM HeoDX0oAMMOCTH, TO eCTh YTIOMUHABIIEeCH «[IpaBy-
710 80/20» pabBoraer 1 B 3TOM cay4ae.

I1pu oTKa3e OT UCHOAL30BAHMA rMBKMX IUMCKOB Ha Ka’KI0M KOMIILIOTEPE CeTH
MOYKHO CYIIECTBEHHO MOBBICHTb YCTOMUMBOCTE CETH KAk K BUPYCaM, TakK M K
HeCAHKIIMOHMPOBAHHOMY NOCTYMY K KaHHbLIM. JlickoBox rudKoro aucka BroJ-
He MOeT ObITh TONLKO Ha OIHOM paboueli CTaHLMM CerMeHTa U/ Jaxe Beeil
cetn. Ilpuvem ata paboyas cTaHUMA NOMMHA KOHTPOJMPOBATHCA afMHMHUCT-
patopom cetu. OHa MOKeT ObITh PACroNOKeHa B KOMHATe ¢ KOHLeHTpaTopa-
MM, KOMMYTATOpPaMH, MapLIPYTH3aTOPaMK.

Jna moGoit ceTu KpajiHe KPUTHYHA CHTYalUMA Nepeboes B cHuCTEME BJIEKTPO-
NUTaHMA. HECMOTpﬂ Ha TO, YTO MHOI'Me CeTeBhble [TpOrpaMMHBIE CpeZicTBa IpH-
MEHSAIOT CNelMaibHble MEPLI TPOTHB 3TOrD0, KAaK M IIPOTHB JPYrUX OTKA30B
annapaTtypsl (Ranpumep, AyOJupoBaHie OUCKOB), npobiema o4eHb CEpbea-
Has. VHOrga oTKII0YeHME IMUTAaHMA MOMXKET MOJHOCTHIO M HAL0JITO BBIBECTH CETh
M3 CTROA.

B uneane sanuiileHHBIMM OT OTKJIIOYEHMA NUTAHNA 0K HBI BEITE BCe cepBe-
pBI ceTH (»KenaTenbHo, 4ToOB 1 paboune cranumy Toxke). IIpoie Beero aToro
nobuThbesA, ecau cepsep B ceTH Beero oguE. Metournk SecnepeboitHoro mura-
Hs Ipy cBoe nuTaHNsA NePexXoauT HA MHTAHME NOJKIIOYEHHOr0 KOMIILIOTEDA
OT aKKYMYJIATOPa M MOJAeT ClIelMaIbHEIH CUTHAM KOMIBIOTEDY, KOTOPLII 3a
KOPOTKOE BpeMs 3aBepllaeT BCe TeKYI}e Onepalyn 1 COXpaHAeT NaHHBIE Ha
mcke. [Tpu BoiGope netouduka GecnepeboiiHOrO MMTAHMA HAZO NPEHIE BCETO
obpalath BHMMaHKMe HA MAaKCHMMAJNbHYIO MOITHOCTE, KOTOPYIO OH obecrneyn-



Fnaea 11. Npoektupoeanue cet Ethernet u Fast Ethernet 253

BAET, M Ha BpeMs NOANEPIKAHMA MM HOMUHAJILHOTO Y POBHA HATIPAXKEHUA (9T0
Bpemsa OpIBAET OT HECKONBKUX MMHYT JI0 HECKOJBKMX YaCORB). ¥ CTPOMCTBO 310
ZIOBOJIBHO OpOroe (10 HeCKONBKMX ThicAY foanapos). [Toaromy nenecoobpas-
HO OJIMH HCTOUHMEK BecnepeboifHOTO MM TaHUA NPUMEHATD ANA ABYX-TPEX cep-
sepos. Manomomubie UPS croaT 3HauMTeNBbHO AelIeRse, MOIHOCTLI 300—
600 Bt — menee 100 nonnapos, ¥ BIIONHE NPHUIOHLL A8 pabounx cTaHLmiT.

HanbGonee ycToiiunssl K 0TKazam [MMTaHMA TOPTATHBHbBIE KOMIILIOTEPH! (HOYT-
Oyxu). BeTpoeHHBIN aKKYMY IATOP M HU3Koe noTpebaeHue sHepruy obecneyun-
BalOT HX HOpPMAalbHY IO paﬁo'ry ©e3 BHELIIHEro NMTAHKA B TeYeHne OOHOTO-OBYX
4acoB i aase Sonee. Ecau ele yuecTs HU3KMHA YpOReHb M3NYYeHMIT M BLICO-
KOe Ka4decTBa uaoﬁpamennﬂ MOHMTOPOB 3THX KOMIOLIOTEPOB, TO CTOUT BCEPbES
PaccMOTPETE BOSMOMHOCTD HCIIOJIb30BAHWA HOYTES)’KCI‘B B KayecTee paﬁo‘mx
CTaHI.lHl""[, 4 BO3MOMCHO, M He CIIMIITKOM MOLITHOrO, HeBRIJEJEHHOT O CEPBERA, TEM
BoJsiee 4TO MHOTHE HQyTﬁyKH HMMeKT BCTPOEHHBIE CeTeBhIE afalTepbl OUeHb
Hensoxoro kauecrsa. Ocobenno ynobHo npumeHenue HOyTOYKOB B ONHOpPaH-
FOBBIX CETAX CO MHOKECTBOM cepeepos. [IpuMererue ucTouHukos Becnepe-
BOITHOro NMTaHKUA B NOZOOHBIX CIYYAAX CTAHOBUTCA Yepecyyp AOPOTUM yI0-
BOJIBCTBHMEM.

Kpome nepeuncieHHbIX TpobaeM NPOeKTHPOBLIHKY CeTH MPUXOAMTCH PellaTh
" npoﬁnewu:l. CBH3aHHBIE C Bmﬁapom CeTeBbIX aJJallTepOB, PEMUMTEPOB, KOHLIEH~
TPaToOPOB, KOMMYTATOPOB U MapPLUPYTH3ATOPOB, HO 00 5TOM y’Ke J0CTATOMHO
CHa3aHO B NpelblAYILNX raBaXx. CTOMT TOIBKO OTMEeTHUTh, 9TO NPOM3BOINTENb-
HOCTL CETH M €€ HAaTEHHOCTE ONnpenefanTCa caMbiM HU3KOKAYeCTEEHHLIM ee
KOMITOHEHTOM. HOSTOM)(, MNOKYTaA NOPOrHe KOHUEHTRATOPBL MJIM KOMMYTATO-
phI, HE CTOMT SKOHOMMTE Ha CeTeBhIX aflanTepax. BepHo n o6patHoe. B mobom
cAy4ae Jnyuqile, Korga Bce KOMIIOHeHTHI 060}))’,11033!-]115{ MAKCHMMAaJbHO ITOJHO
COOTBETCTBYIOT APYT APYTY.

11.3. Bbi60op ceTeBbIX NPOrpaMmMHbIX
cpefcTs

K coxxanenio, B rpouecce NpOPKTHPOBAHUA CETH COBEPILICHHO HEBO3MOXKHO
BBIZIE/INTE Te NNP0o0JeMbl, KOTOpbIe NONMKHEI ObITh pellenLl B CaMOM Hadase, H
Te, KOTOPble MOMKHO OTJA0XKHTE HA CAMbIH KOHell. Boifop MporpaMMHRIX CPeacTs
He CTOMT CYMTATh YEM-TO BTOPOCTENEHHBIM, COBEPIISHHC He BIHAKILMM HH
Ha PasMep M CTPYKTYPY CeTH, Hi Ha XapakTtepuctuky rpebyemoro obopyao-
Bauns. [TodToMy MpUHMMATL PElIEHNe 0 TOM, KaK1e MPorpaMMibIe cpeeTsa
HaJI0 MCTIONB30BATE MK XOTA Bbl K KAKOMY KJIACCy OHM OJMHBI IPUHATIIe-
JKATE, HEODXOIIMO B CAMOM HauaJe NPOeKTHPOBALIIL
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T1pu BEIOOpPE ceTerOro NporpaMMHOTO obecreyeHMA HaZo B NEPBYIO o4Yepensb
YUMTBIBATH Caeayole GakTopsl:

* KaKYH CeTh OHO NOAIEpPXXHEBAET. OJHODAHTOBYID CeTh, CETEH Ha
OCHOBe cepBepa uJu 0ba 8Tux Tina;

¢ KaKkoe MaKCHMMAallbHOE KOJMYeCcTBO [OJL30BaTENeN NOMyCKaeT-
cA (ny4we GpaTh ¢ 3anacom ue menee 20%);

® HaKoe KOJM4YECTBO CepBepOB MOXKHO BRJAKYNUTE 1 KAKHE THIIbI
CEpEEPOB BOIMOMHBL,

® HKaKOBa COBMECTHMMOCTH C Pa3HBIMM OflepPallMOHHBIMM CHMCTEMA~
MU ¥ pa3HBIMM KOMMObLIOTEPAMM, & TAKMKE ¢ JPYTHMHU CETEBhIMU
CpefcTBaMH,

* KAaKOB YPOBEHb NIPOM3BOAMTENRHOCTH MPOrpaMMHBIX CPEJICTE B
Pa3aMYHBLIX peKuMax paboTsr;

® KaKOBa CTeNneHb HANEXKHOCTH paﬁOTh‘I, KAaKOBBI pa3pelueHHble
PexHMbI JOCTYNA M CTEMNEHDb 3a1UThl JaHHBIX,

® M, BO3MOMHOQ, [VIaBHOE — KAKOBA CTOMMOCTE IIPOrpaMMHOTO ofec-
nevYeHuA.

HHKDI‘,‘IE He CTOMT FHAThCA 33 CaMbIM COBEPIICHHBIM nponyKTOM [IpocTe Nno-
TOMY, 9TO 0OH nonynapeﬂ, TaK KaK ¢ HUM, KaxK lTpaSHJ'IO. CHNOXHee oﬁpauza'rhca,
Jla ¥ CTOMT OH ropasno Aopoce. BrioJiHe BEPOATHO, AAA BalllMX 3aja4 1Moxoi-
oeT upoc:'ras onnopaaroaaﬂ C¢eTh, HE Tpeﬁywmax CnenManbROro agMMHUCT -
PHMPOBaHWA M MTOKYNKY AOPOTOro cepeepa.

Haxkosel, eLe [0 yCTaHOBKM CeTy He0DXOIMMO pemnTh Bolipoc 00 ynpasie-
HIY ceThio. Jlaxce B clyyae ONHOPAHIDBOM CeTH JyHIIe BLIIEUTD JJA 3TOro
OTHELHOro cnenmaiceTa (a IMMHUCTPATOPA), KOTOPBIH By IeT UMeTh BCIO MH-
dhopmaumio 0 KOHMUrypauui CeTH ¥ PacnpeneaeHnit pecypcoB U claelIuTh
3a KOPPeKTHbIM MCHOIL3OBAHMEM CETH BCemy monb3opaTenamy. Ecau cers
fonkluas, TO ONHHMM CETEBBIM aIMMHMCTPATOPOM YXe He ofofiTuce, Hy»KHa
uesiaf rpymnna aJMMHEHCTPATOPOB, BOBINABIAEeMan CUCTEMHEBIM aIMUHHCTPA~
TopoMm. Ilocsie yeTaHOBKM M 3aIyCKa CETH PellaTh BCe 3TH BONPOCH], Kak rpa-
BUJIO, CAMIIKOM TO3IHO.

ToabKO NOCHE BCEro NepevucaeHHOIs MOMKHO [IEPeX0IUTh K YCTAaHOBKe BLIO-
paHHOre NporpaMmMHoro obecnevyeHnd, ecau, KOHEYHO, TaKaA YCTaHOBKA Tpe-
Oyerca. 3aMeTuM, 4ro B GOJBIIMHCTEE Cay4aes HEMTOCPeACTBEHHO YCTaHOB-
KO¥f MporpaMMHBIX CPeicTB 3aHMMAalOTCA paboTHMKM Crieunaiu3upoBaHHbIX
KOMNbIOTEpHBIX (hipm. Ho npuHMMAaTL peluenne, o TOM, YTO HY KHO KOHKpeT-
HOMY MPEeNpPUATHIO, DO HBI Bce-TakH Te, KTo 0y geT ¢ aToil ceTblo paboraTs
B DAaJBHeHRIIeM.



Imasa 11. Npoextnposanue cetw Ethernet u Fast Ethernet 255

Ilocne yeTaHOBKY ceTy HeolXO0AMMO NPOBECTU ee KOHUTYPHPOBaHKE, TO eCTh
3alaTh JIOTHYECKY KOHDUIYPaLHIO CeTH, HACTPOUTEL €e Ha paboTy B KOHK-
PETHHIX YCIOBKAX. DTO BXOAKT B 00A3aHHOCTH CHCTEMHOIO 8 IMUHHCTPATOPA
ceTH, KOTOPLI 3aTeM OCyLLIeCTBJIAET M KOHTPOJIL 3a paboToit ceTn u ynpaeie-
Hue ee paboToii:

® CO3JaHMEe NONb30BATENEeH M TPYIIN NONb30BATENElT Pa3INYHOro
HA3HAYEHUS,

® gnpeneneHue ripae AocTyna MoJIb30BaTeNel;

e oby4yeHue HOBBIX [TOb30BATENel U ONepaTHBHAA NMOMOIIbL
MOJIL30BATENAM B CJIydae HeobxomuMocTH;

* KOHTPOJIb 32 JMCKOBEIM NPOCTPAaHCTBOM BCEX CEPBEPOB AaKHOM
ceru,

* 3alliTa i pe3epPBHOE KOMMpOBaHKe AaHHbIX, boprba c KOMIIBbIO-
TEPHBIMU BHPYCaMH;

* MOZEPHM3aUUA TPOrPaMMHOro obecredeHMA M ceTeRoi annapa-
TYPH;

® HacCTpoiiKa CeTH JAJA MONYHeHMA MAKCHMAaJIbHOM TPOU3BOIU-
TEJIbHOCTH.

CucTeMHbIIT a IMMHHCTPATOP, KaK MPaBKJIO0, NONy4aeT MAKCHMAJbHbIe [Ipasa
MO JOCTYNY KO BCeM CeTeBbIM PecypcaM M KO BeeM CTy»ebHbLIM nporpaMmam
cetn. Bce ocranbHBIE MOTB30BATE/M CETH B Ji/ieaie He NOJKHbI 3aMEYATh CeTH!
MPOCTO ¥ HMX AOJHHb! MOABMTLCA HOBbIE IMCKH, pacnonoKeHHbie Ha hain-
cepBepax, HOBbIE TIPMHTEPhI, CKAHePhl, MOJEMb!, HOBBIE TPOTPAMMBI, CLIELH-
aNbHO OPHMEHTHPOBAHHbIE HA CeTh, HATIPMMED, DNEKTPOHHAA [TOUTA,

CoanaBaemMsie IPYTITLI MOJL30BATENEH JOJMKHEI 10 BOBMOMKHOCTH COBHAAATh
C peaNbHBIMM TPYTTIAMM COTPYAHMKOB NPeNNpUATHA, 3aHMMAOIMMUCH OL-
Ho¥% npobnemoit v 6au3kymy npobaeMamu. Kaskmoit rpynne cucreMubIit afi-
MMHHMCTPATOP MOXKET yCTAHOBMTL CBOM MPaBa JOCTYTIA K CETEBRIM pecypcam.
Topaazno ynofnee co3naTh rpynmy ¢ OIpefe/IeHHbIMM [IPaBaMH, & 3aTEM BRI~
9UTB B HEE HYKHBIX [10JIL30BaTENEN, YUeM ONpefeN ATk Pasa KajXToMy [10J1b30-
BATeJIO B 0TOeJBHOCTH, B 3TOM caydae npu HeoOXOOMMOCTH M3MEHEHHMA Ipas
MoJNb30BaTeAA JOCTATOMHO MEPEBECTH €ro B Jpyryio rpymmny. HKenarennho,
yToOBI Kax< 0¥ rpyoHi yopaBial CBOM CeTeBOM aIMMHENCTPATOP (€CM, KO-
HEYHO, rpynmsl goctaTodno bonemue). Ina npumepa, cereraa OC Windows
NT noasoader co37aBaTh 4eThIPE TUITA TPYIIN:

® JIOKAJIbHBIE I'PYIIIbI, TO €CTh T, KOTOPBIE PETHCTPHPYVIOTCH HA
JOKaJbHOM KOMIBIOTEPE,
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¢ raobanbHble TPYNINEIL, TO €CTh TE, KOTOPLIE PETHCTPHPYIOTCA Ha
rnaBHOM KOHTpoJepe qomera (PDC);

® creyuaibHbIe TPYNNb! (00bIMHO MCTIONBL3YIOTCA [ANA BHYTPUCH=
CTEMHBIX HY ),

® BCTpOEHHbIe TpyIIlbl, KOTOPBIE OEJATCH Ha TpH KaTEerHHI ang-
MMHMCTPATOPLI, ONePAaTOPLL U IPYTHe NOAb30BATENN.

Cpou npaea JoCTyTa MOXMHO YCTAHOBUTE M KAXJOMY NOJIBE30BATENI0 B OTAEJb-
HocTH. B Meane KaxIblil IONL30BATENE JOMMKEHR MMETh CTOJIBKO IpaB HOCTY -
Ia, CKOJIBKO eMY AeiCTBUTELHO HY ¥ HO, He foabie u He MeHsiue. Ecnu npae
MeHbLIIe, 9eM HYXKHO, 3T0 MelaeT pafoTe nmosb3oBaTend, TpebyeT NOCTOAH-
HOTrO BMELIATEbCTBA CETeBOro afMuuIcTpaTopa. Ecom sxe npas Gonblire, yem
HEOSXOEHMO, TO NOJB30BATENb MOMET BOJLHO MNHM HEBOJLHO YHMYTOXHTL
LeHKYI0 MH(DOPMAaL1Io, C KOTOPOI OH He pabOTaeT, M HCKAa3UTD ee.

Ka)knasa ceTeBad onepauMOHHAA cucTeMa MaM oboiouka uMeeT cBoii Habop
paspeLIeHHbIX PaB A0CTYIA K KaTanoram 1 daitam. 270 XapaKkTepuayeT ee
rMbKOCTE, HAAEXKHOCTE, BO3MOXKHOCTD Pa3BUTHA cet. Hanpumep, cereraa OC
Novell NetWare 3.12 obecrieunBaeT npasa, nepeyuciennasie B taba. 11.1. Ce-
repar OC Windows NT Server obecrieunsaerpaga, nepedicieHubie B Tab.
11.2. Habop npaB mocTyna, NpenocTaBlAEMbIX ONepauMoHHOA CHCTeMOM
Windows 95, MeBbII1e, WeM AJIA IPYTHUX CeTeBLIX cpeacTs (Tabn. 11.3).

Tabn. 11.1. Buaw aocTyna k katanoram u anunam 8 OC NetWare 3.12

Bua aocryna O6Go3HayeHne UTo paspeweHo

Access Control A HameneHse ripas JOCTYTIA K KaTaJOTy MJKM
haiiny

File Scan F IIpocmoTp KaTajdora

Create C CoapmaHyue KaTaloros ¥ aiios B JTaHHOM
Karajore

Erase E Ynanenue karanoroe u (aiIoB B fTaHHOM
Karajore

Modify M V3merenue conepxumoro aiinos (nepe-
BaINCh)

Supervisory ) Jliobbie onepauuy naj dairaMu Katauora

(ripaBa cynmepsu3opa)

Write W 3anmcs B chaiin
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BPEMH OT BpEMEHH pEKOMBHHye‘T‘CR AellaTh KOMHM BCEX QUCKOB CE})‘BEPE, Ha-
npuMep, Ha MArHUTHYIO JIEeHTY UM Ha CMEHHbIe MarHUTHBIE UJH OTITHHeCKHe
JUCKH. aTo NO3BOJUT B cay4dae aBapMM BOCCTAHOBMTE HeJJaBHee COCTOAHME
CeTH, NOTePAB He CIUIIKOM MHOTo MH(popMauyn. IIpy 9TOM cUCTEMHbBI MK -
HMCTPATOP JIOJKEH COXPaHMTh Ha AucKe pabouelt cranuuu uHdopma-
LM 0 NONB3I0BATENAX M MX TpaBaX noc-ryrla, ‘l‘TO'ﬁhl IIpY BOCCTAHOBJIEHUM CETH
He NPHILTOCE BCE 3TO 3anaBaTh 3anoso. Ilenecoobpasno umers npe Konmuu auc-
KOB CepBEpOB, 0JHa M3 KOTOPhIX 0OHOBJIAETCH NOBOJLHO pefKo (HanpuMmep,
pas B MecAll), a Apyras — dalue (Hanpumep, pa3 B HEeJo).

Tabn. 11.2. Buap gocryna k katanoram v annam 8 OC Windows NT Server

Bup gocryna Y10 paspeweHo

Read Yrenue u KormupoBaHue paiIoB M3 KaTaaora
Execute 3amnyck Ha BhLIMOJHEHHE NporpaMM 13 KkaTajora
Write CoznaHue HOBBIX (paiiNoB B KaTajore

Delete ¥ nanenue daiinos B KaTasore

No Access 3anpeenne moboro goeTyna

Tabn. 11.3. Buabl gocryna k katanoram 1 annam 8 OC Windows 95
Bup pocryna Yro paspeweHo

Tonskourenne  Yrerue u xormpoBaHue (haiiaos M3 KaTaaora

[Tonubi Yrenue, 3aMMch B KATAJOr ¥ ynajeHue aiaos U3 kata-
JIora
ITo napomnio OnpegensercanapoJieM (Mo NapoJyio «AJA YTeHNA» = J0C-

TYMN TONBKO AJA YTEHMA, [10 MAPOJIIO «IJIA MOJHOT0 JOCTY~
ma» = MOJIHBIH DOCTYI)

Jlna koHTPOJA 3a hyHKUHMOHMPOBAHMNEM CETY CUCTEMHDBIM a AMHHUCTPATOPOM
MMEIOTCA celkanbHble NporpaMmasie cpeactsa. Hanpumep, OC Windows NT
Server uMmeerT creuManbHylo nporpamMmy-yTuanty Performance Monitor, ko-
TOpanA IO3BOJAET mabmoparts B pealbHOM BpeMeHH 34 JeATeJbHOCTEID Npo-
eccopor, 3a paboToi AMCKOB, 33 MCMOJbL30BAaHMEM TIAMATH, 33 MCMOJB30Ba-
nyeM ceTy, VimeroTes M oTHeNLHEIe IPOrpaMMHLIe NakeTsl, Hanpumep, Network
Monitor uau LANalyzer. Ananuaupy s napaMeTpsl peafibHoro obMeHa B ceTH,
aIMHMHEMCTPATOP MOMKET YCTAHOBMTD TAKME DEMIIMEI, KOTOpBIE obecneynBaoT
nauboabyio spderTMBHOCTL 00MeHa. BblABMB TEHACHLUMM Pa3BUTHA CETH,
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OH MOKET BOBPEMA NPHHATh PEIIeHUE 0 He0OXOAMMOCTH MOSEPRUBAMHK [IPO-
IpaMMHBIX MJIM aMaPaTHLIX CPeCTB.

Koneuno, Bcerpga Hazio Y9MTRIBATE, YTO ITPOM3BOAMTEIBHOCTE M060i ceTy 3a-
BMCUT HE TOJBKO OT YCTaHOBNEHHO aNnapaTypsl ¥ NPOrpaMMHBIX MIPOAYK~-
TOB, HO M OT XapaKTepa pemaemeix 3afad. OfHa U Ta K€ ceTh MOMKeT npe-
KpacHO CITPaBAATHECA, HAIPUMED, € 3aa4YaMu ocTyna K 6a3e faHHbIX, HO OYeHb
niuoxo paboraTe ¢ Nepegadeli AMHAMMYECKMX TPEXMEPHLIX MOJHOLBETHBIX
usobpaennit. Tak 970 NpY NPOEKTHPOBAHMY CETHU € CAMOTO Havana Xeja-
TeJIbHO 3HaTh, KAKOr0O XapaKkTepa MHQOPMALIMOHHBIE TOTOKH NIPEATNONaraeTesa
0DCITyMBATh C €€ MOMOIIbIO.

Bapouewm, yuecTs Bee hakTophl B M0GOM ciyuae HEBO3MOCHO, MOMKHO TONBKO
npubanKaThCA K ONTHMANLHOMY COOTBETCTBMIO BO3MOMKHOCTEI 1 roTpebHo-
cTel.
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NOAKNK4YEHME
K FMOBAJIbHbIM
CETAM

C NOMOLLbBIO
MOLAEMOB

Kak Y#e OTMeYasioCh, IOKAJbHBbIE CETH B HACTOALLIeE BpEMA [TPAaKTHYECKH BCG-
ria UMelOT BbIXOJ B KAKYHK-TO PJ’IOG&JIBK}"O ceThb. Kak npaeuio, 4JA NMoAKII0-
qeHHA K raobanasHoi ceTH HCMONb3YTCH MOJEMBL

Mogem (COKpalLeHNE OT «MOAY NIATOP-AEMORYIATOP ») — HTO YCTPOMCTRO, Npe-
obpasyiouiee uudpoBLIe NaHHbBIE OT KOMITLIOTEPA B aHAJIOrOBhIE CHTHAJbI e
pen ux nepegayeii Mo rocjiej0BaTeNLHON JIMHUHM U, NOC/Ie Nepesaqu, Ipoua-
BozAliee obpaTHoe npeobpazosanue. OcHoBHAR UL peobpa3oBaHMA COCTOMT
B COTJIACOBAHMM MOJIOCE] YACTOT, 3aHMMaeMOl CHTHalaMH, ¢ NoJ0col npolye-
KaHKA JMHKUM nepegady. CUTHA Bl MOTYT 3aHMMATh BCIO I0J0CY NPONYCKaHUA
nHHMM epefayn aubo ee wacTh (MpM YaCTOTHOM pasmeseHMM KaHAJOB, Ha-
MIpMMEP, B CIy4ae Opranu3alMy NoJHOCTLIO AynaeKcHora obMena). Kpome Toro,
MOTEMEI A0JHE! 0DecneunBaTh He0OXOMMMYIO aMILIUTYAY ¥ MOILHOCTD CHUT-
HaJIOB JIA IOCTHHEHKA DOABIIOro OTHOWIEHMA CHTHAM /IIYM 1, KAK CIeICTBHE
0boux nepeuicieHHbIX (haKTOPOB (MTOJIOCH! YaCTOT M OTHOLUEHMA CUIHA /Iy M),
BO3MOxcHO Gobiliedi CKOPOCTH Nepesiatu.

MO,}IEMBI HaMﬁOJIeE YACTO MCOOJAbIYIOTCA OJA NOAKMOYEeHHA OTAEJbHBIX KOM-~
NbXOTEPOB NMB0 NOKANBHBIX ceTelt K TelledhORHOM JMHMH 1, Hepes Hee, K ApY-
MM KOMIbIOTEpPaM M CeTAM, B TOM 9MCJE U K raobanbroit cern Internet. Bos-
MO2KHO, OHAKO, MCMOJL30BaHMe JOCTaTOYHO IK30THYHEBIX (110 KpajiHel Mepe,
B HaCTOALIEE BpeMA) JUHUH Nepenady (THUMa CMI0BOMH JIMHMU 3TeKTPOIMTA~
HUA WM cucTeMbl KafelbHOro TeNeBUIeHMA) M He MeHee 3K30THYHBIX MoJIe-
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MOB /1718 CBA3M KOMIILIOTEPOE (M HE TOJBLKO KOMILIOTEPOR), HOAKJIOYEHHRIX K
TO e camMoif TMHKUKY cBA3HM. Bee 3TH BCKOJL3b YIIOMAHYTHIE TEMBL, 4 TAKKE
MPHHLMIIE pabOTH! M BHYTPEHHEee YCTPOHCTEO MOZEMOB (B YIIPOLI[EHHOM BHIE)
paccMaTPHBAIOTCH B JAHHOI TJaBse.

BaumaHue K XapakTepHCTHKAM, BHYTPEHHEMY YCTPOACTBY MONIEMOB M NPUH-
nunam ux paborTs BLIZBAA0 OTHIOAL He aBCTPaKTHBIM COODPAKEHUEM O ITOJTL3E
3HaHMiT BoobIlle 1 gaske He TOJBKO YMCTO DPATMATHYECKHM B3IJIAJIOM HA MPO-
Gnemy Br1GOpa KOHKPETHOrO THIIA MOAEMA, MCXONA M3 aHAAM3A JOCTYIHBIX
(4acTo He NOJHBIX) CBeIeHMH M LeH. 0 B TOM, YTO MOJIeMbl, HCITOTh3YeMbIe
ANA neperavu YAIBMMEIX MO OTHOILEHUIO K MoMexam HUGPOBLIX JAUHLIX 10
OTHIONbL HeuIeasbHbIM TaK¥Ke M B JAPYTMX OTHOLUEHHMAX JMHMAM Nepenayvu,
ABNAIOTCA XOPOLIMM [IPHMEPOM «TOPIKECTBA YeJOBEUECKOH MBICIH», BOTLIO~
I[@HHOM B JJOCTaTOYHO KOMIIAKTHOM M 3a4acTYI0 MHTEJIEKTYaIbHOM TeXHH-
9eCKOM ycTpolicTBe. BecbMa HarlIAQIHO 5TO NPOABAAETCSA Ha TPUMEpe BCe TeX
JKe MOZEMOB JJ14A NOOKJIIYeHNA K TelehoHHEBIM IMAMAM, KOTOPhIE, KaK H3Be-
CTHO, MMEIOT BECbMa OrpaHMUYEeHHYIO [T0JI0CY NponycKaHitsa (CTaHgapTHOE 3Ha -
serne 3100 T'u) u mpoune HeNMPUATHBIE } HE BCErAa Npejickasyemble ocobeH-
HOCTH (BPEMEHHLIE NepepbiBbl B CBA3M, MCKaXKEHNA BIJIOTE /IO MOJHON
Hey3HaBaeMOoCTH dOPMbI CHTHAJIOB NIOCTIe nepegaydn 1 ap.). s monemos, pa-
GoTalolMX Ha AHAJOTOBBLIX TeJIehOHHBIX JMHHAX, B HACTOsLEe BPEMA Joc-
TUTHYT TEOpeTHIeCcKMil npene, onpeaenaemMsiit reopemamit [lennona. Pabo-
Ta Ha npenesie BO3MOMXKHOCTEN NPUBOANT, KaK Beerjga, K HAyKOeMKMM i
OPUTHHAJbHAIM B TEXHHYECKOM OTHOIIEHMH PEIIeHHAM, KOTOPbIe MOTYT OBITh
T0JIE3HBI IIMPOKOMY KPYTY CNEUMAJMCTOB, 3aHMMAIOUIMXCH cODCTBEHHBIMI
paspaboTraMu.

12.1. ®opmynbi llleHHona aona
HenpepbLIBHOro U iMCKPEeTHOro KaHanos

Dopmybt dleHHOHa npeAcTaBiAloT coboil MaTeMaTHUeCKIE 3aHCH TeopeM
komuposanua lllenHona OJa NMCKPeTHBIX M HelpephiBHbLIX coobllennii, ne-
pelaBaeMBbIX [10 KAHAJIAM ¢ OTpaHUYeHHOM POy CKHOIT cTiocobuocThIO Ha dhoHe
LIYMOB M IIOMEX.

Kauaner cBA3M IPHUHATO JETUTE Ha TUCKPETHBIE, HeNPEePBIBHBIE J CMeLIAHHbIE
B 3aBHCHMOCTHM OT THIIOB CHTHAJIOB Ha BXOOEe U BuIxofe. B obuell c1pyKTypHOI
cxeme KaHasa nepegaq (puc. 12.1) nucKpeTHsIMA ABNAIOTCA Kanasis! 0T BXoaa
MOAYJIATOPA N0 BEIX0/1a IEMOAYJIATOPA M OT BX0JA Koepa [0 BHIX0/1a Jekoae-
pa. HerpepeiBubIii (aHAaJIOTOBLIT) KaHat — aT0 coBCTBEHHO [0CIe0BaTeAbHAH
JuHKA nepegadn (TediedoHHaA JIMHMA, CKPYYeHHAA MTapa NpoBojIoB, KoaKey-
asnbHbNt Kabems u gp.). JIuckpeTHble KaHAJIbl He ABNAIOTCA HE3ABUCHMBIMN OT
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aHAJIOrOBOTO KaHAaJa, KOTOpBI YacTo obpasyeT Hanfosee «y3akoe MECTO» TIpyu
nepepade i 13-3a coBCTBEHHOM OrpaHMYeHHOM ITON0CH] TPOMYCKAHMA ¥ BHELIHNUX
yMOB JI MOMEX OnpenenfaeT oﬁmyro HOCTHMUMYIO CKOPOCTE NTepefadu (ﬂp‘ﬂ
3a/IaHHOM LOMyCTHMMOM YpoBHE olunBoK npy npueme),

Nomesu
o g .m.fa'mﬂimw.m. R
Tepemaa

Ne Komep! Mozmyrurmops| Hlemonynx-
s t— pit p ﬂ::uwn- —Ss—b H;UPI
P Iy p

I

TNepenamon,

it

@._,_ — — —_— e — —— — — —

Puc. 12.1. O6uwian CTPYKTYpHas CXemMa KaHana nepeaaqu: 1 ~ HenpepbiBtblia (aHanoro-
BbIM) KaHan; 2, 3 — AWCKPETHLIE KaHaNb!

IIpexae uem paceMaTpuBaTh popmyant Ilearona, uenecoodpasno obpaTHTh-
cA eme pas K puc. 12.1 u noACHNTE (DYHKUMH OTIENBHBIX YCTPONCTE, TAK KaK
3TO NPMIOAMTCA NPH HabHellleM M3T0MX e HMHA.

Konep/nexonep B KOHKPeTHOJ CUCTEME MOKET COBMeIIATh, Ha NePBblil B3I,
NpAMO NPOTHBONCJIOMKHEBIE hyHKIIMK,

Bo-nepeoix, Kogep MoXKeT OBITE 1CTI0/L30BAH JJIA BHeCeHUA HAOBITOUHOCTH B
nepefasaemMyo HHMOPMaLMIO C LeNbio 00HAPYKEeHUA BIAMAHNA IIYMOB ¥ M0-
MeX Ha IPUEeMHOM KOHILe (TaM 3TUM 3aHMMaeTcA COOTBETCTBYIOMMIT AeKogep).
W 3beiTounocTs NpoABNAeTCA B fo0aBleHNy K MepenaBacMoii MoNe3Hol uH-
thopmalnmy TaK Ha3blBaeMbIX [IPOBEPOYMALIX PaspAN0B, QOPMUPYEMBIX, Kak
NpaBHJC, WICTO aNnapaTypPHbLIMM CpeACcTBaMM M3 MH(POPMALNMOHHO! YacTH
coobimenna. M 3secTHO MHOrO Pa3aMYHBIX TOMEX0YCTOHUMBBIX KONOB, TPUYeM
caMBIil [TpoCTOI OAHOOUTORLIN KO, (OMT YeTHOCTH /HEYEeTHOCTH) JaIEKO He Bee-
rfa yIOBJIETBOPUTENbHO paboTaeT Ha MpakTike. BMeCTo HETo B JIOKaNbHbIX
CeTAX MCNOMbL3YIOTCA KOHTPONLHAS CYMMa MK, YTO elle JyHille, UMKInYec-
kmit ko (CRC — Cyclic Redundancy Check), sarumaromuii B hopmaTe nepe-
AasaeMoro coobienunsa 2 uau 4 Hajtra, He3aBMCHMO OT AAMHBI B BaiiTax uH-
dhopMaLMOKHON YaCTH COODIIEHMA.

Bo-Bropeix, npu foasumnx cbbemax nepegasaeMoli MHGQOpMalmy uetecoob-
Pa3Ho ee CKaTh A0 Mepejladu, eC/in ecTh TaAKad BOZMOKHOCTD, B aToM caiyyae
TOBOPAT YHe 0 CTATHCTHYECKOM KOIMPOBaHUH. SHECb ymMeCcTHa aHajlorua ¢
0OBLIYHBIMM IPOrpaMmamu apxueaiuu daiiiaos (Tuma arj, rar, pkzip 1 ap.), ko-
TOphIE LIMPOKO MCTIOTL3YIOTCA NpM opranuaatuy obmena B cetu Internet, Bo-
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JIee Toro, eciu npobiema ¢ 6ompMmMu obbeMamu KHGOPMALMK # MOCHTE TAKO-
ro OGP&THMOI‘CI CHAaTHA 00 KOHLA He pelaeTcA, MOAHO paccMoTpeTh BO3MOM -~
HOCThL HeobpaTHMOro coKaTHA HHMOPMaLIMK ¢ YJaCTHHHOM ee noTepeit («orpyb-
Nenvem»). Koneuno, aneck He moxeT GbITh M peun 06 orbpackiBaumy yacTi
YMCTO UMPPOBRIX JaHHAIX, HO 10 OTHOLIEHKIO K M300paske uAM MHOrIa MoK~
HO MOMTH Ha CHMMKEeHMe paspelueHus (duciaa nukceneit) 6e3 uckamenuna ob-
11ero BMAa «KapTHHKK» 31ech MOMHO YIOMAHYTD aaropuTMel cskatna JPEG
1A u3obpaenuit u MPEG nna Buneo- i ay IMONOTOKOR, HOMYCKAIOLME 3HA-
YMTENbHBIE CTENeHM KOoMIpecn 6e3 yMeHbIIeHA Pa3PELIeHMsA M ¢ MUHMMAJb-
HBEIMU [TOTEPAMMU.

TlonaTHO, wTo 0Da THIIAa KOAMPOBaHKA (MOMEX0yCTOuMBOE N30LITOYHOE KOAM~
POBaHMe M CTAaTHCTHYECKOE KOAMPOBAHME) CIIYHKAT, B KOHETHOM cHeTe, peie-
HMIO OJTHOM 3a4aYy — MOBBILIEHNIO KaYecTBa Mepefayy Kak B CMbICHE OTCYT-
CTBMA MJH MMHMMAJLHOTO AONYCTHMMOro YpPOBHA 0lIMOOK B NMPUHATOM
COOﬁﬂIEHHH. TaAK M B CMbICJIe MAKCHMAaJIbHOIO MCIIOAL30BaHMA nponycmxoﬁ
crnoco0HOCTH KaHama nepenaqmn. HOB‘TOMY B BRICOKOCKOPOCTHBIX MOJeMax He-
peaxo peanuayiorcea oba Tuna xoauposauua. Uro Kacaerca pyHxkuMit Moay-
nATopa/nemMonyaaTopa Ha puc. 12.1, To 0HM, Kak yxe G100 cCKa3aHO, BKIKOYA-
10T COrJacoBaHMe MOJOCH! YacTOT, 3aHMMaeMOi CHrHajlamu, ¢ MoJocoi
NPOoNyCcKaHWA JUHUM nepenayu. Kpome Toro, BEIXOOHBIE KacKakbl Nepenar-
YMKOB (nocsie MOAYIATOPOB) Pealu3yIOT YCHIIeHe CUTHAJIOB 10 MOLIHOCTH 1
AMIINTMTY N €, 4YTO ABJIHETCH raubosee OYEeBMIOHBIM CPEICTBOM YBENUYEHMA OT-
HoOLIeHMs curaaa/mym. JeficTBUTENbHO, HUYTO (KpOMe, TOIKa Ty, TeXHWKHK He-
SOHSCHOCTH...) HE 3acCTaBJIALT paspaﬁortmnos npunepmnnarhqn B aHaJoro-
BOM KaHaJe CTOJb MEeCTKUX orpauuqeum‘i CHTHAJIOB 110 aMIIJIMTY e, KaK B
mucKkpeTHBIX (Undpossix) kananax (ot 0 go +5B npu mcnosnpzoBanuy anmna-
patypsl B crangapre TTJ). Hanpumep, a1a pacnpocTpaHEHHOrO cTaHgapTa
nocJefoBaTeNbHOro nopra Kommnpiorepa RS-232C npenycmorpena «BMaKa»
amnauTya ot —(3...12)B go +(3...12)B. KoHeuHo, B 060MX caydaax pedb MOeT
06 ammanTygax B6IM3KU nepenaTaMKa, B TO BpeMA Kak BOAM3M IpHEeMHUKA
aMIIMTY A CMIHAJIOB MOXeT OBITL CyILlecTEeHHO ocnabneHa.

Popmyna [lesHOHA JIA HENPEPLIBHOTO (AHAJIOrOBOro) KaHaJja CBA3Y J0CTa-
TOYHA [TpoCTa:

V.= Af - log,(1+S/N), (1)

MEKET

roe V — MakCHMMaJhHafd CKOPOCTDb Mepenaun {but/cex), Af — nonoca npo-
OYCKAHMA JUHMH [epenayn 1, OIHOBpeMeHHO, roJioca YacToT, 3aHUMaeMasn
CHUTHalaM¥u (ecsi He MCIONb3YeTCA YacTOTHOE pasfiellenne kananos), S/N =
OTHOIIEHME CUTHAJ/IIyM 1o MolnEocTH. ['padik 5Tol 3aBHCHMOCTH NpiBe-
aen Ha puc, 12.2 (dopmyae [llensona cooTBeTcTBYET KPUBAA 110 Ha3BaHHEM
«TeopeTHYeCcKuii npegen»).
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ITon urymom norumaeTces moboli HexcenaTeNbHBIN CUIHAM, B TOM 4MCJIe BHe-
LIHME MIOMEXY MM CUrHaJjl, BEpHYBIIMICH K MePefaloeMy yeTpoieTBy — Mo-
et ObITh, ¥ MOJEMY — B PE3YAbTATe OTPaX(EHMA OT IPOTHBONOI0HHOIO KOH-
ua muanK. Camu no cefe cocpeoToYeHHBIE IOMEXHM HE CTOJb CYLIECTBEHHO
OTpaHMYMBANIOT NPONYCKHYIO CTIOCOBHOCTD aHAJIOTOBOrO KaHala, Kak Henpes-
CKa3yeMBbIi B Ka)KIhiii MOMEHT BpeMeHM GesIblii TaycCoBCKMi LIyM. « Y MHBIE»
BbICOKOCKOPOCTHBIE MOIEMbl YMEIOT, KaK Oy leT OTMeyeHo B falibHeifleM, on-
penenATh yPOBEHb M 3a1ePHKKY «CBOMX» OTPAKEHHBIX CUTHAJIOB i KOMITEHCH-
POBaTh X BAMAHKE.

Vmakc, ’g
Sur/c =
33600 S5 i
28800 TEOpETHIECKMit Npeaen 4— — g 2

] 5 &
24000 e TouKM ANA CTAHAGPTA —= S8
192007 V-34(o0u poy*10 " 23
14400 — k<
9600 et Es
4800 . g
0 =S

10 2 30 S/N. a6

Puc. 12.2. 3381MCUMMOCTL MAKCUMANBHOW CKOPOCTW Nepeaayn vV, ANA 3HaNOroson
NUHKW OT OTHOLIEHWUA CUIHAN-LYM NO MOWHOCTH S/N

&dopmyna [MleHHOHa AJA MHOTOMO3MUMOHHOIO JUCKPETHOrO KaHana, IocTpo-
eHHOro Ha Dase npenbiyLIeTo HENPEePLEIBHOTO KaHaa, B 0TCYyTeTBHE olnbok
[IpM IPUEMe, UMEeT CeAYIOLiT BUI;

V=2 Af - log,n (2)

mure

3necs n — obugee uMCaI0 BAPMAHTOB AMCcKpeTHOro (uudposoro) curuana (an-
dpaeuT). Ecny 3a BpeMs olHOI MOCBIIKK (IUT@IBHOCTS 3J1eMEeHTAPHOTO aHa-
JIOTOBOTO CUPHAJIA THMIA OTPe3Ka CHMHYCOMABI) nepexaetcs uudopmaunsa o k
IBOMYHLIX paspanax, To n = 2k IIpakTiuecku pacmmpenne andasuta Iia
AUCKPETHBIX CUTHAJIOB MPUBOIWUT K MNOABJIEHHIO BCE MEHEE [JaBJIH‘iHMhiX SJe-
MEHTAPHBIX MOCBIJIOK, TAK HTO BEJHYMHA N OrpaHHYHMBAETCA CEEpPXY BCE TEM
Ke OTHOLIeHMueM curHan/urym S/N B analoropoM Kanane.

[Tpu yuere ommbok npy npueme popmysa IllenHona a4 MHOTONIO3HUMOHHOTO
OUCKReTHOro KaHana, NOCTPOEHHOTD Ha baze HENMPePLIBHOrO KaHaJja, HMeeT
cleay oW BUA:
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Ve =2 " Af - [logn+p, - log,(p,,/(n—1)+ +(1-p,) - log,(1-p,)]
(3)

3peck p,, — OTHOWERME 1A 6uT, npuEATHIX ¢ otbramu, k oSLLeMy aucIy
nepedasHbIxX OuT 3a BpemsA HabaloNeHUA, TeopeTHYECKHM CTPpeMALLeeca Kk Bec-
KOHEUHOCTHM, a MpaKTUYecKH JocTaToOyHoe 1A Habopa CTATUCTHKH.

CornacHo crapgapra MKKTT (CCITT, HoRoe Ha3BaHMe TOI dKe OpraHu3aumuy —
ITU-T), nna tenedOHHABIX COOBIIEHNIT JOMKHO BHINOAHATHCA YCAOBUE
P, £3' 107 a naa undposbrx nanrbix p . < 10°° (B oTAenbHbBIX CAYIaAX A1A
KPUTHMYHBIX JaHHBIX 3TOT NOPOTr yMeHbIIatoT A0 10°?). IIpu BeinoaHeRH Tpe-
GopaHMIT cTaHLA PTOB BAMAHKEM OLIHGOK IpK NpieMe Ha MaKCUMaJBHO-10NY -
CTUMYIO CKOPOCTD TI€pefayy MoJKHO NOJHOCTERIO NpeHebpeds 1 0T cooTHOLIE-
Hus (3) nepeitTy k Gosee mpocToMy cooTHoweHMIO (2). B wacTHOM ciyuae
Bunapnoro karana (k=1,n = 2)npu p_ = 1/2 u3 cooTnoenun (3) caenyer,
aroV,, =0,anpup —0nnpup -1V —2 - Af ®usuyeckuit cMeicd
TaKko# 3aBMCHMOCTH COCTOMT B TOM, MTO npu p__ = 1/2 NpUHATHIN CHIHAJN He
COAEPIHHUT Nosne3Hoi nadopmMaiy (KaKIbli M3 NPHHATHIX DUTOB MOKeT 0Ka-
3arbea oummbounbm). Ilpk p_ —1 (runorernyeckusi cayyaii, MMelolnit 11cTo
TeopeTuiecKuil MHTepec) Kaxabi OUT ¢ Hoabmoill BepOATHOCTLIO HMHBEPTH-
pyeTca, ¥ fonsA noJiea3noi naEdopMalHi CHOBA BO3pacTaeT,

Dopmyar: lllennona nokaseBaloT, 4T0 Hauboaee athdexTHBHBIN criocod yee-
AUYEHMA MAKCHMATbHOM CKOPOCTH Nepefayy V COCTOMT B yBeJMUeHIH 10~
nockl MPONyCKanuA THHM Nepegasn AL (V  ~ Af). Jlorapudmigeckas 3ai-
CuMOCTb V| OT OTHOWIEHHA CHIHai/Wym S /N ejlaeT 5TOT Ny Th N0BbILLIEHUA
V... OPa3sjio MeHee NepcneKTHBHbIM i Sosiee Tpy AoeMKiM. OfTHAKO Ha npak-
TUKE PeIKO BO3MOXKeH cBoDOMHLI BbIOOP IMHMM NTepeatin, KOTORbI ¢ TOWKH
3peHMA peasu3aln MaKCHMaJIbHOM CKOPOCTH Nepefadit OJIHO3HAYHO CBOIUT-
CA K MCOO/b30BaHUIO ONTOBONOKOHHOM nuumn cBAsn (BOJIC). Cypoeas neii-
CTBUTENBLHOCTh YaCTO COCTOMT B TOM, UTO uMeeTcA TeneddoHHasA JIMHNUA, [10 KO-

TOpOJ M HY *HO OPraHM30BaTh Nepejayy ¢ MCIoJb30BAHMEM MOJEMOB.

Kaxk y»e ropopuiock, TeslethoHHaA JMHUA (TOUHEE, TPAKT nepegayim, QyHK-
LMOHMPYIOLIMI Ha 3TOI AMHUM, € YHETOM (PHIALTPOB) HMeeT (DHKCHPOBAHHYIO
nosocy nponyckanua Af = 3400 — 300 = 3100 I'u, noaroMy npuxonurca Go-
pOTHCA MMEHHO 3a TOBbIUIeHMe OTHOLIeHUA cUrHan/yM. Ja 1 7o xopoimii
pesyneTaT caM Mo cefe He rTAPaHTHMPORAH, TAK KaK peyb MIET 0 peasisaunn
BO3MOMHOCTEN, BAM3KMX K TeopeTHueckomy nipezeny. [lpakruyeckuii npegen
OTHOLIEHUA CHTHAJ/ IYM B AHANOT0BOI TeneDOHHOM AMHHY COCTABILACT PN -
mepro 35 1B (Gonee 3000 pas no mouHoCTH MK Gostee 56 pas no amMnauTyHe),
YTO COOTBETCTBYET MaKCHMaNbHOM ckopoetn V  ~ 34822 Our/cek (crangap-
THOE 3HaYeHue, peanuayemoe Ha npakruke, 33600 bur/cex). [lomynapuse B
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HacTofAIee Bpem 56 K—MozeMsl peau3yioT 3aABNeHHYI0 CKOPOCTE TOJBLKO B
OAIHY CTOPORY — OT TpoBaiifiepa (U3 ceTH) A0 MONLAOBATENA I TONLKO NPU ye-
JoBMy pafoTel MpoBaiiiepa HernocpescTBeHHO Ha 1M poBOM, HeCcKoNbKO Go-
Jiee M POKOTIOJ0CHO!, JIMHMM nepefaum (dyiec He BuiBaeT!).

12.2. TUnbl NUHUA Nepeaayuwm,
MCMONbL3YIOLWWUX MOleMbl

[IpoxnajpiBaHKue N0 BCEM NMPaBMJIaM CTPYKTYPUPOBAHHbIX KabenbHEIX CHC-
TeM (CKC) 1y BHOBR CO3[aBa@MBIX MJIH PEOPraHH3YEMbLIX KOMMBIOTEPHBIX
cereit — 623yCN0BHO, MOJNE3HOE, HO, OJHOBPEMEHHO, i I0POrocToANIee Mepor-
puATHe, Tpebyollee DONkIIMX ITIEPBOHAYANBLHEBIX 3aTPAT Ha NMPOBEJIEHHE Ka-
MuTaabLHBEIX paboT. [To 3T0i1 NpuyKie MPOM3BONMUTENH ATIMAPATHBIX CETEBLIX
CpeacTB OCBAMBAKOT YiKe CYLLIECTBYIOIIME WM Co3naBaeMble JHHHM Nepeja—
4i, KOTOpRIe He NMpeJHa3HauyeHs] M3HaYalbHOo JUIA COeTHMHEHUA KOMIIbIOTEPOB
B ceTu. Jna paboTel Ha TakuX AMHuAX oObIvHO TpebyloTca cnenupuiecKe
MonemMsl. B cpaBReRuH ¢ 0GbIUHbIMY TeeddOHHBIMU MOAEMaMI 3TH MOLEeMbI,
Kak [paBnJo, bojee noporie He B IOCHeHIO ouepeib M3-3a OrpaHHYeHHOTO
o0'’bema UX BuInycKa. B To Jke BpeMA OHY NO-TIPEXHEeMY CJYKAaT IJIA NepeHoca
CIEeKTpa NnepefaBaeMblX CHIHAIOB B MOJIOCy pabouux YacToT JAMHMM Nepea-
4M, BEIIENEHHYI0 A4 opranuaauing odmMeHa no cetu. Hioke npeferasaeH KpaT-
Kui 0030p JMHMIT nepeiday, B KOTOPLIX HCHOJNL3YeTCA MOLeMHas CBA3b, U
NPHMBOAATCA JOCTHTHEYTHI® B HACTOAICE BPeMA TeXHMYeCKHMe XapaKTepHCTH-
KM COOTBETCTBYMOIIMX MOAEMOB (B MepBYI0 0Yepens — CKOPOCTb lepesatin).

OpaonpoBogHEAA AMHMA — caMas IPOCTaA 13 BO3MOKHDIX JIHMHHIT [TOCJe10Ba -
TeJbHO nepenaun JadHsIX (M. puc. 12.3). M3-3a §0/b1U0T0 TEPPHTOPHAL-
HOTrO yAaJeHHA NepefaTIMKa OT NMpHeMHiKa B ceTH (10 HeCKONBKHX COTEeH
METPOB MM 1a%e CBLILIE KMJIOMEeTPa) BO3HMKAaeT 3aMeTHAA pa3HuLla [1oTeH-
LMATOB MEMAY TOWKaMH 3a3eMJIeHHs alllapaTypbl M Bo3pacTaeTr BJAMAIIME
HMyeM He CKOMIEHCHpPOBaHHBIX rnoMex. IloaToMy Ha NMpakTHKe TAKKE JIMHIKI
nepenavy B CETAX He HCIONb3YIOTCH.

Mepenarumk Ugy UBWT MpuemHHk

Puc. 12.3. OAHONPOBOAHAA NMHKA Nepenayy (Npu CUMANeKCHOM pexmrme obmeHa
DaHHBIMN)
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O0BI9HAA IMENA CHI0BOTO saeKTponuTannn ga 220 B (asekTponporoaka) B
nocJjieHee BpeMsa yCTelHO MCT0b3YeT A AJA OpraHM3al i AByHaNpaBJieH-
HOJl CHMCTEeMBl NOMAIIHel aBTOMaTHKM, CBA3LIBAIOLLe)! pa3nuyHble OBITORBIE
npubops! (ocBeTHTEMbHEIE NPHEOPH], CTUPAJIBHYIO MALIMHY, TEJIEBU30D M AP.)
M JAaTYMKM (TaTUMKK TeMIepaTyphl, norpebaaemoii momHocTy u ap.). lenn
COCTOMT KaK B yIpaBaeHuyu 9THMHM npubopamu, Tak u B curHanmsauuu ob onmac-
HbIX CUTYaLMAX (MOXKap, yTeuka rasa u T.4.). «[lobounoe» ucrnoabp3oBaHue 57aeK-
TPONPOBOAKM 1A OPTaHM3aLMy IOMALIHET JoKaNbHOM CeTH HANMPAIIMBAETCA
camo coboit, 0gHAKO IPKM 9TOM HaA0 MMETH B BUAY JalleKO He MeallbHhle Xa-
PAKTEPUCTHKM TaKoit TMHNN. MaMepenud HA peaabHbIX JMHHAX 3JIEKTPONPO-
BOAKM B nquanazoHe yactor 100...150 k', HanGonee nepcrieKTHBHOM JUJIA 1e-
penayuu AaHHBIX, T0KAa3aJ1 CYLIEeCTBEHHBIH pa3bpoc MOAY A MMIeaHea JIMHUK
(1,5...80 Om), saryxanus (2...40 nB) u yposaa myma (1o —15 gB). O™ xapak-
TEPUCTUKM CYIIECTBEHHO 3aBMCAT OT KOJMYECcTBa ONHOBPEMEHHO BKJIIOYEH~
HBIX B CeThb OBITOBBIX NPiOOPOB.

151 opraHMsalMy J0MaLIEesi IOKAJIBHON CeTH, HCMOIb3YIOLIeH JMHMIO 3JIeK-
TPONpPOBOAKY, HeobXoaumbl creunanbHele Mogems! (power line modems).
Mopgemst Tuna CD8000 (dpupma Compu Mech) paGoraioT Ra LHeRTpaabHON
yactore 125 k', MeNnonL3yI0T 9aCTOTHYIO MORY AALMIO M JOMYCKaOT 0bbenm-
Herue 1o 15 yoeTpoiteTs (¢ JOMOJHUTeNLHEIM MopyJeM agpecauyu — 1o 255
yeTpoicTB) npu ckopocTy nepegayy 3006ut/c...19,2 Kout/c. Takum oGpasom.
yecTpoiicTBa 00MEHMBAOTCA NAHHBIMM MPHMMEPHO € TAKMMM K€ CKOPOCTAMH,
Kak ecJy Obl 3TO MPOMCXOAMIO B ceTH Internet, xoT#A ¥ HAXOJATCA B COCENHUX
TIOMEILIeHHAX. DTO HE CTOJIb BAXKHO P 00MEHe 4MCTO 1M POBLIMU TAHHBIMMY,
OHAKO MOKeT Co3/laraTh Npobiembl NpH Mepenade oundgpoBaHHON peun 1
uaobparkennii (ocobeHHO AMHAMMYECKNX).

JdeyxnporogHas TesedonHas JUHWS B Npeiesax OTOeNbHbIX 3MaHMii npe-
crapaaeT coboit npocToil IBYXKMIBHBIT TIPOBOJ, HO I 3TO Y7Ke Nporpecc mo
CpPaBHEHMIO C PACCMOTPEHHOI paHee 0JHONPOBOIHON IMHMEN, TAK KaK oTCHeT
OPUHATOrO CUTHAJIA BEIeTCHA He OT IOTEH1IMAa «3eMJIM», & OT BTOPOTC MPOBO-
Aa B IMHMM. B TaKMX JTHHMAX [IPOCTO OPTraHM3YeTcA CMMIIJIEKCHBIN K romny-
AYNJIEKCHBIA peskium obMeHa TaHHBIMM, B TO BpemA Kak AYIJeKCcHBIN obMen
BO3MOKEH TOJILKO LIeHOK CHUKEeHUA CKOPOCTH Nepeati (Npy 4YacTOTHOM HIIH
BPEeMEHHOM pasfieseHun «opaAMoro» M «obpaTHoro» ranaznos). Ecan yuects,
9TO B J1y4llieM ¢/ly4yae cCKOpPOCTh Tepegali 110 aHaJIoroBol TenedoHHOM NMHUU
He npeesinaet 33600 KGut/c (cm. npenbiayLimii pasmen), To AeauTh B 00 eM=
To ¥ Hevero.., [Ipaeja, nHorna Tpefyerca nepenasaTh B OJHOM M3 HanpaBie-
HUI YMCTO cayskebHyo nHdopMalio (coobiliene 0 COCTOAHNMN YAAJIEHHOTO
MOJeMa, ero pekuMax paborsl 1 Ap.), LA KOTOPOI CKOPOCTL Mepefaun He-
kpuTHuHa. Torga napaninensHblil KaHal MOXKeT OblTh OPraHM30BaH NpaKTi-
vecky be3 norepy CKOPOCTH 110 DCHOBHOMY KaHaJly.
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Yeroipexnposogaan TenedOHHAs JIMENA NTPEOLONEBAET HEJOCTATOK OOBI-
HOI HBYXNPOBOJHON NMHUK, TAK KaK N03BONAET OPrasu30BaTh AYIJIEKCHLIR
obmen es norepu cxopocTH B 060MX HanpapJIeHUAX.

Muoronapusiii resedonnslit kabelb MCNONB3YeTCA B MATMCTPAJIBHON YacTu
Tened>OHHON MUY (1A BRENIHMX CORAMHCHMIT) M OTAMYAETCA OT «BHYTPEH-
HUX» TenedoHHBIX IMAMI Bonbllielt ToI0COM NponycKanusA, KoTopas Heolxo-
JVMa LA YIINOTHEHUA MHOMeCcTBa TenehOoHHbIX KAaHAJIOB,

JIMHKM HA OCHOBE KOAKCHAJNBHOTO Kaﬁe.rm, HCIOMILE3YEMBIE B CHCTEMAX Ka-
GeALHOro TeJeBUACHM A, NON0OHbLI COEMHEHMAM BO MHOTHX JIOKA/IbHbIX CETAX.
B stux muHMAX HUCNONb3yETCH €lUe OOMH THUII cneumanusuposanﬂblx MOone-
MOB, «3aCJAYKUBIUMX» coGCTBEeHHOe HaaBaHKe: cable modems. O6biansiit Te-
JIeBM3NOHHBI CUTHAJ M 1M POBLIE NaHHbIe TIPH Nepegaye no kabemo Komx-
HbI ObITH pasKeceHkl IO pa3HbIM HacTOTHBIM quanazonaM [loaToMy yRenuueHKue
CKOPOCTH He TAKOEe 3aMETHOE, KAK B JJOKAJbHBIX CETAX, MOHONOABHO MCITOJb-
3y0LMX BeicokoqacToTHble KaGeny (100 M6uT/c B cerax Tuna Fast Ethernet
u ap.). Komnpomuccroe pemenne 0/ JOKaIbHBIX ceTel, OCHOBAHHBIX Ha CUC-
Temax KabebHOro TeNeBUAEHNA, COCTOMT B BEIDODE HEPaBHBIX CKOPOCTEN ITPH
nepenaue 3ampocoB OT Noib3osaTend BceTh (0,512...10 Mbur/c) v npu noxy-
yenuu uaGOPMaLMy B o6paTHoM HanpaBaewm (10...40 M6ur /c). [loasaTHo, yTo
BTOpadA CKOPOCTE BaXHEE,

Becnposognnle (pajuo-) NMHUN IPUBNEKATENIbHBl INA TEX N0Jb30BATENEN,
KOTOpLIE He UMeloT (puKCHpOBaHHOre pabouero Mecra (yuawmmecs MHCTUTY-
TOB M YHHMBEPCHTETOB, MHKEHe Dbl Ha TPou3BoAcTEe 31 T.1.). OOLIYHO B JIOKa b~
HOM CeTH CTalloHa PHBIE TPOBO/IHBIE Y9aCTKH (CerMeHThl) COMeTalOTCA ¢ ya-
JIEHHBIMH [10JIb30BATENAMM HJIM CErMEeHTamMy, 0bcnyKUBaeMbIMM ¢ IIOMOLLBIO
paznomonemos (radio modems). Beicokas qactoTa Hecyueit (2000...2500 MTI'u)
BhIGMpaeTcA M3 YCJOBMA MaJioro BIMAHMSA Ha MepejgaBaeMylo MHbopMalHI0
MoroAHbIX ycaoeuit. OfHaKO NMON0ca MCMOJb3YEMBIX YaCTOT, KOTOPasA onpele-
JHeT JOCTHIKMMYIO CKOPOCTE Mepeiayy, OrpadMyeHa KaK 113-3a BIMAHUA [10-
MEX, Tak 4 u3-3a obLel 3aHATOCTH pafnoagManasosos. B pesyabrare Makeu-
MANLHAA CKOPOCTHL nepenauy 1o GecnpoBORHLIM IMHMUAM COCTABAAET
npumepHo 50 M6ur/c. Cnenyer sameTHThb, 9To GecrpoBOHAA CBA3b YCTOM-
YyiBO paboTaeT TOMBKO B YCIOBMAX MPAMON BUAMMOCTH a00HEHTOB (OTCYTCTBUA
MIPeNnATCTBMI AA padyoBOJIH) Ha paceToar K 10 50 kM.

JIvmnm nepegadyl ¢ MCNoJAbL30BAHWEM HCKYCCTBEHHBIX CIIVTHUKOR 3eMJn B
Ka4ecTBe PeTPAaHCAATOPOR CHTHANOB B MNIODAALHBIX MM PETHOHANBHEIX KOM-
OLIOTEPHBIX CETHAX B LEJOM HANTIOMIHAIOT HAa3EMHBIE Ba PMaHThI 56[!1'([)030,[1&!]3[)(
auauit. s nepenaydy B pasHbLIX HANPaBJeHUAX Tenepb MCNONb3yIOTCA IBe
gacToThl Hecyweit: 6 /4 TTu (apyrofi BapuanT = 14 /12 T'Tu). OnHako cKopoCTh
nepegayy no-npexeEemMy obeiuno He npeesnuaer 50 MouTt/c. OcsoBHasA npo-
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Bnema B TAKMX JMHMAX CBA3aHA C 3aMETHOJ BpeMEHHOJ 3alep KKoil CHIHA-
N0B, NepeaBaemMblX 10 AAMHHOMY MapuwpyTy. Hanpumep, npu uncre pabora-
touprx aboHenToB, pasaoM 100, nenonb3yeMbli aJropMTM BpeMEHHOTO pasje-
nenud kananop (TDMA) npuBoOUT K BEeAMUNHE BPEMEHHON 3aJepPKKU
100 - 2 - (37100 km/300000 xm/c) = 24 c. [Ina KOMNEHCALMY ITOM 3aIePXKKHM,
€o3/a01el TUCKOMOPT MPH «KUBOM» 00LIeHNH, MCTIOJABIYIOTCA CIIELUA L~
HEle HaZeMHhble cTaHUMM-HakonuTean MHgopmauuu SDU (Satellite Delay
compensation Unit).

He Bee n3a nepevHcaeHHIX JMHMI epeia‘i HallljiM B HACTOALLEe BpeMd K-
POKOE MpHMMEHEHNEe B KaYecTBe OCHOBBI JJIA MOCTPOEHMA JIOKAJNbHBIX CeTel,
XOTA PONib KAKHMX-TO M3 HUX ¢ TeYEeHMEM BpeMeHN MOeT DricTpo Bo3pacTu.
Kpome orpaHiueHHON Pa3BUTOCTH JIMHMIL (KaK B ClIydae oTedecTBEHHBIX Te-
JIeBM3MOHHBIX KabeNbHBIX ceTelt), caep:KuBalonMu hakTopamyu MoryT OLITh
TeXHHUYeCK}e ocobeHHOCTH OTAeNLHBIX JHHIT (HAmpHMep, orpannienue ob-
JIACTHM [EHCTBHA CETH HA OCHOBE CHJIOBOM NPOBOJIKH NMPpeJesaMu TeX IoMelle-
HWIT, KOTOPBIE MUTAIOTCA OT OHOTC CUI0BOro TpaHcdopmaTopa). Kak yxe or-
MEeYaJoch, CTOMMOCTD CHenudYecKX MoieMoB (Tuna power line modems,
cable modems i radio modems) MoxeT DuITh B HACTOALLEE BPEMA KOCTA-
TOMHO BLICOKA B CPAaBHEHUN CO CTOMMOCTBIO 0ObIMHAIX TeJIe(hOHHBIX MOXEMOB.
Haxoneu, Takue raobanbHblie IMHWY [epeauy, KOTOPbie MCIIONbIYIOT HCKYC-
CTBEHHBIE CITYTHHKW 3eMIIM, He BCeraa JOCTYNHE! PALOBOMY TIOJNL3CBATENIO,
XOTH HEABHO MX 3KCANYATHPYIOT MEOTHE NTOJbL30BaTe M cety Internet.

Cpexy Haubonee pacnpoCTPaHeHHbIX NTPH MOJEMHOMN CBA3K TereOHHbIX i~
HUIT eCTh TAKME MX PA3HOBMIHOCTH M TAKME PeXMMbl paboThl, KOTOPbIE, ONATH
e, He Beerja JOcTYNHBI Ha npakTiuke. Hixce B ABYX KoNOEKaxX npencTabie-
HEI; CJIEBA — JKeJlaTeNbHBIe THIIbl M PeXHUMbl paboTe! TenedoHHBIX JMHMIA, a
CTipaBa — IOCTYINHBIE IIMPOKOMY KPYTY NOJb30BaTeNell (IpUMEeHMTEeABHO K
OTEYEeCTECHHbBIM YCAOBUAM).

HerbipeXNMpoeogHLIe TeJlethoHHbIE JByxnpoBojiHble TenedoHHbIE TMHNY
JUHHK

Brigenenuste (leased) mirnig Ilepexmouaemsble (switched) muHun
MuoroTodyeuHtble (many-points) JByxToueunsie (point-to-point} au-
JUMHWIHM HHH

JluHKuK ¢ TOHANBHBIM HabopoM JIMHMM ¢ MMTTY ILCHBIM HABOPOM HOMe-
Homepa (tone dial) pa (pulse dial)

B coBpeMeHHBIX cTaHZapTax IJIA MOAEMOB (HanpuMmep, B cTaHmapre V.34)
NpeaycMaTpHBAETCA BOSMOKHOCTh PaboThl HA HBYXIIPOBOJIHBIX [TepeKIIoua-
eMBIX JBYXTOYSUHBIX IUHMUAX, KaK ILIMPOKO PacnpocTPaHEeHHBIX BO BCEM MMpe.
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TIpu pabore Ha BhIASMEHHLIX AMIMAX, APEH/IA KOTOPBIX H3-34 BLICOKMX LIeH
CcYMTAETCHA ONPaBIAAHHON TOJBKO [TPH TOCTATOYHO BRICOKOH M TOCTOAHHOT BO
BPEMEenM 3arpysKe (Tpaike), a TaKMKe NP HCI0JAb30BAHNM IIIMPOKO Pacrpo-
CTpaHeHHBIX (HO HEe Y HAC) AMHKIT C TOHAJbHBIM Ha6OPOM HOMEpPa CYIecTBeH-
HO CHMIKAETCH Y POBeHb NoMeX 1 foJiee nosiHo peau3yioTed codeTRenLe cKo-
POCTHEIE BO3MOMHOCTH MoAemoB. MHoroToveunble auHmn obecnevnealor
JOTIONHHTEIIbHBIA CEPBHC — BO3MOMKHOCThL OJIHOBPEMEHHOTO MOJIKITIOYEHA K
JHMHMY HeCKOJBKUX NOTh30BaTe /el V1A POBEeeHA Yer0—T0 BPoJle «Cellek-
TOPHBIX COBEILAHMIT», B TO BpeMA Kak ciyualouleeca HHOMAa MHOTOTOUCTHOE
coegyHeRNe B 0OBIMHOI JIMHMI C NPOCayLINBaHNeM a0C0NI0THO OCTOPOHAMX
afoHEeHTOB HHKOMY M3 YYaCTHHKOB HE HYKHO 1 BCEX pasjipakaer.

B oTHOlIeHHMIM KaYeCTBa OTeMeCcTBEHHBIX 're:lecbmmb[x MM BRICKA3BIBAIOT-
ca obocHoBahHEBIE IPCTEH3NH, CBA3AHHBIE C BOIMOMHLIMY HCKAMKEHMAMHM CHI-
HaJIOB M3-3d MHOMKCCTBa cbax'ropos.

3Ha YHTeABHYIO JOJ10 HCKaXKeHMit BROCAT aDoHeNMCKUe AUNULL:

® 3aTyxaHue (yMeHblUIeHHEe MOITHOCTH) MOJE€3HOr0 CHTHAJA;

* H3MEHEeHHe amnmi'rymlo-qacm'ruoﬁ XapaxkTepHCTHKHM N0 cpae-
HEHHIO CO CTAHJapPTHBIMH Tpe'SO‘BaHMRM" {HaMenenme MoLIHOC-
TH CUTHaJa B 3aBHCHMOCTH OT HaCTOTHI), npu4YeM BbICOKOYAC-
TOTHBIE CMTHaJbI 3aTYXaKwT fonee CHIbLHO;

*  MMIIEAAHC AMHWMK Opu HopmaTuBe 600 OM = 20% 8 peaibibixX
JHUHHUAX MOKeT JemaTs B auanaszone ot 400 zo 1800 Om. Bro
O3HAYAET, YTO B POCCHIICKHMX YCIOBHMAX MPEHMYLICCTBO HMEOT
MOJIEMBI C IEPECTPaNBAEMBIM BEIXOIHLIM COUPOTHBICHNEM;

* TMOCTOAHHOE HAaNMMpAXKeHHe CMeleHmnn {TO camoe, 6.!1511'0,}121[)5[ KO-
TOpoMy paboTaloT MHKPOMOHKI) MOKET MMETh SHAUMTEeNbHblE
OTKJIOHEHHMA OT HOMHHAaJA.

Ipn mexayropoaxeit cBA3N HaubobIIee BAMANME OKAZBIBAIOT Yiacmku ne-
penpuema, B KOTOPbBIX TPOMCXOIHT npeoﬁpasoaam:e CHTHAJIOR 13 BLICOKOYAa-
CTOTHBIX, NEPeIaBaeMblX [0 MATMCTPANLHBIM JHHMAM € MCIIOVIL30BAHMIEM Ya -
CTOTHOrO YTIJIOTHEHMA KaHAJOB, B CHIHAJIbI 3ByKoBOro Auanasouna 300.3400 'y
u HaobGopoT. Obllee YMCN0 TAKHX YUACTKOE MOXET N0X0auTb 40 8.1 1. BrocH-
Mbl2 MCKaAXeHMA BO MHOIOM 3aBHCAT OT KA'IeCTBA uar:'rpo;'aim{ MOJMOCOBBIX Cl}IlJIb-
TPOB Ha Te-“lEC‘pOHHhIX CTaHUMAX. OCHOBHBIE MCKAMKCHITA NpH 3TOM CIAeAVIO-
mue:

* (ba3ovacTOTHbIE MCKAMKEHRHA (OTKIOHEHHE IPYIIIOBOID BPEMe-
HHt LPOXOAKAEHMA OTHUCHTENBHO €r0 3HAYMCHUA Ha HacTore
1900 T'u);



270 JIOKanbHbIE CETU: aPXMTEXTYPA, aNTOPUTMBI, NPOEKTMPOBAHME

®  JONMOJHUTENIbHLIE aMIITUTY JHO-YaCTOTHRIE MCKAMEHMA (aa'ry—
XaHMe Ha KpaAX N0JIOCkl NpOoNnyCKaHMA,

e cMelleHue Hecyulei 4acToTsl (CMEKTp CUrHaJla pPaBHOMEPHO
cMeLaeTcA Ha HECKOJIBKO repi);

® mxurrep ¢asbl (IpoxaHue dasbl M0 NEPUOJIMIECKOMY MM CIIY -
qalfHOMY 3aKOHY);

e cravyky (hassl (CayvaiHel NOTOK cKavykoobpa3nbix M3MeHeHMI
Ha4aJbHO ¢hassl cHrHana).

CyuecTByer eme Uessblil PAX MCKAKEHMI, KOTOPbIE MOTYT BOSHMKHYTh HA BCeM
NyTH CHTHaA: LIYMBbl, MMITYJIbCHBIE [TOMEXH, 3aMApaHue CHIHaja — BpemeH-
HOE YMEHbIUeHMEe ero MOLIHOCTH A0 YPOBHA HIPKE PAaclo3HABAHWUA MOJEMOM,
KoJsiebaHMA aMIIMTY AbL M JAP.

«OTBer» MOJeMa Ha BCE 3TH HCKaXeHMA, HE3ABMCHMO 0T MX NPHMPOOkl U MECTa
BO3HMKHOBEHMA, OOMH M TOT Ke — CHMMKeHHe pEﬂJ’leGﬁ CKOpOCTH nepefaqd,
BIJIOTh JI0 BPEMEHHOI'0 NMPEKpallleHUA CBASU B IIPOLIECCe aRTOMATHMYECKOM
amanTauHif MoJeMa K XapaKTepUCTHKAM JIMHIH {CM. clle VIolHe NYEKTbI QaH-
HOTO paanena]. Ta!{, ecyii paccMaTpPpMBATE BJAMAHME Ha CKOPOCTh Nepenaqm
TOJIBKO OTHOLIEHMA CUTHAI-LIYM o MomHocTH S/ N, TO, KaKk caenyer 13 rpa-
uka Ha puc. 12.2, gaxe oA JOCTHIKEHNA CPaBHUTENbHO «CKPOMHOM» CKOPO-
cTy Ha ypoere 10 K6uT/c B COOTBETCTBIM €O CTaHZapToM V.34 Tpebyemoe oT-
HOILLIEHME CUTHAI-LUYM J0JKHO 66Tk Gonbue 15 nB. ViaMepeHna Ha pealbHbIX
OTeeCTBeHHLIX Tesie(DOHHBIX JIMHNAX, 0C0DEHHO NPY Me IYTOpoIHel CBA3H,
MOKA3bIBAKOT BOSMOMKHOCTE CHMMEHHA OTHOLUEHMA CHI‘H&J’I/IJ.I)'M M 00 MeHb-
TUTHUX BEeJIMYHH.

12.3. CTpykTypa moaema

OnHa 13 BOSMOKHBIX CTPYKTYPHBIX CXeM MOJieMa [IoKasaHa Ha puc. 12.4.

Mepenssaemue Maaynatop Curnan.
Kone | — @ =
oo R [ Ceainep HYCHnHTENE HNETR nepenssseriii
& MM

MMprHaTHE
- Nexonsp Neckpentnep |— Deroaynarop — Sxeanchaep
OBHHEE

PUneIp Curvan,
HycHNUTENE NPHMATHA U3
THAHIALE

Puc. 12.4. CTpykTypHan cxema moaema
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OHa COepP/MUT THIOBDBIe (DY HKIMOHANbHBIE Y3kl 06paborky U npeocbpazoBa-
HMA CUTHAJOB, M3 YHMCJA KOTOPhIX HAMEPEHHO NCKNHYeHbBl HEKOTOpBIE BTOPO-
cTeTeHHbIE Y3Jibl, TPefHA3HAYCHHBIE 1A OPraHUB3aLUN CMHXPORMIALMM U
obpaboTky cayxcebHbix curHanos. [lanee y3aisl, ocymecTBIAKOLIMEe IPAMOE 1
obpaTHoe npeobpa3oBanus B Nepealoelf ¥ MpHMeMHoil YacTH MoZeMa, pac-
CMATPMERKTCH NONADPHO.

Hodep /Oexodep npeqHasHa e b IJIf 3aLIMTh! OT OLIMOOK M «CHHATHA» JaHHbIX.
3ammTa oT olIKMOOK MpeAroaraeT BKJIOYEHME B IaKETHl NepefaBaeMblX JaH-
HbIX M30BITOTHOrO IMKAn4ecKoro kofa (CRC), kak 1 B IOKaIbHBIX KOMITBIOTEP-
HbIX cerax. [Ipy oTOM B KayecTBe cTaHIapPTHEIX TPOTOKOMIOB, Gosree noxpobHo
OmMChIBaIOIMX hopMaThI Ja HHRIX (B TOM Hicie gncao 6ur s kone CRC — 16 nam
32), ucnosneaylorea nporokonst cepuy MNP (Microcom Networking Protocol
ot cupmer Microcom) nan V.42 (mexxayHaponusiit craggapt ITU-T).

Tporoxkon V.42bis mpencraBaaer coboil NPOTOKON CXKATHA AaHHBIX. Ecan
Heb3A YBeJUYUTH NPONMYCKHAYI0 cnocobHOCTL MMHEMK Nepefayy 1U3-3a orpa-
HHMYEHMA, HAKNaOkIBaeMOoro TEOPEMGﬁ mBHHOHB, TO MOMHO YMEHBLIMTE M3~
BGBEITOYHOCTE NepejaBaeMoil TEKCTOBOH MHGpOPMaLMH, UCIIONL3YA CBOMCTEO
MOBTOPHEMOCTH LeNOYeK CHMMBOJOB B cloBax. JIA 3Toro Ha nNepenalolieM 1
NpPUeMHOM KOHIE TMHIAM MOAEMbI (TOUHEe, MX KONEPh! M K0S Pkl ) OpraHuay -
T M NOAAEPAHMBAKIT MIASHTHUYHEIE IHHAMKYECKMe CJIOBapH B BHIE CprKTyp
THIa JepeBa C OTAeNLHBIMM CUMBONAMK B KauecTse y3mos (oM. puc. 12.5). o-
CTaTOYHO NepesasaTh He CaMM CJI0BA, a, cpaxmqecxm. CIIelMaJbHbIM oﬁpaaom
omMcaHabe (B Buie qMces) HacTu cioBaped (MyTH B JepeBe), cofepiKalue
Tpebyemsle nocaenoBaTeNbHOCTH CUMBONOB. Tak, yacTs cioBapA Ha puc. 12.5
o3BOJIAET OIMMCaTh CTpoKM cumsonoB A, B, BA, BAG, BAR, B], BIN, C, D,
DE, DO 1 DOG 0THOCHTENBHO COOTBETCTBYIOIIUX KOPHEBBIX Y3JI0B.

® A B ® C D

A I E ®)

G R ® N G

Puc. 12.5. NpumMep npeacTasneHns 4acty cnosaps npu pabote npoTokona Cxatua
V.42bis

Cupembaep,/deckpembrep MPOUMBBOAAT TaKoe Npeobpas3oBaHKe NeperaBae-
MOTO M MPMHATONO CUTHANOE, KOTOPOE MCKAKYAET BAMAKNME NMHBBX HENOYeR
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M3 JOTMYECKMI HY Teii MIM eIMHNLL, a TAKHKE KOPOTKUX MOBTOPAIOLIMXCH Moc-
JleroBaTelbHOCTeH Ha HafEKHOCTh CMHXPOHM3ALMKM B IPMEMHOI 4acTH MO~
nema. Ckpembaep npy HeoOXOAMMOCTH «ITPOPEIKMBAST» TAKNE NOCJIEN0BATEe b~
HOCTH 33 CYET BCTABIASMBIX MPHHYAMTEIBHO JIOrMYeCKUX HyJIeit MM e THHNLL,
Jlenas npeobpas3oBaHEbIe aHHBIE NICEBNOCHYYAlHBEIMY, & NeckpemOnep yna-
JIsleT nuillite 6MThI, BOCCTAHABIMBAA MCXOLHBI B TaHHBIX.

Onucannasn npobiaema (3aBHCHMOCTL KAYECTBA CUHXPOHMBAUNN OT BHIA Ie-
penaBaeMbIX JaHHBIX) CYIIECTBEHHA, KOHEUHO, He TONbKO NPH MOAEMHOl CBA~
34, HO M MIpH J00biX BMIax obMeHoB uud pOBEIMHM OaHHBIMM 10 MOCHEN0Ba-
TeJIbHOM JIMHMM NIepeJayy, B KOTOPOH HE NpeycMOTPEeHa MOChLIIKA OTIeNLHOro
cHHXpocHTEaIa. Takag cHTyalMA XapaKkTepHa AA KOMIbLIOTEPHLIX CeTelt, B
KOTOPBIX V1A pPelIeHyuA yKa3aHHO MpobaeMbsl BMeCTO NMPOCTLIX KOJOB Nepe-
IavM MCIONLIYIOTCA CAMOCMEXPOHM3NUPYIONIHecd Kokl (TUIA [BYXypPOBHE-
BbIX KonoB MaruecTep-I1 ian TpexypoBHEBbIX KOAO0B C BHICOKOI MJIOTHOCTLIO
exuanl — KBII un BNZS B auramiickosm BapHaHTe Ha3BaHUA).

Ixeanatizep BKIIOYAETCA B IPUMEMHOM JaCcTH MoIeMa M CIYUT IR KOMIeH~
cauyuy 3aBMCUMOCTU FPYIITIOBOTO BPpeMeHH 3ana3 bIlBaHMA B IMHUM OT HacTo~
Thl. a8 yAyUIIeHus KavecTsa Mepelayy peuyesblX CUTHANOB UX CIIEeKTPalb-
Hbl€ COCTABAOINME HA Pa3HBIX YACTOTAX JOJKHE IPUXOAUTE K Y JeHHOMY
MOJIEMY C OAMHAKOBOJ 3a/iepkKoit. M1eanbHan koMIIeHCa UM MOKa3aHa Ha PUC.
12.6. Ha npakTuke B BhICOKOCKOPOCTHBIX MOIeMax coOCTBEHHOE IpyTIIOEOe
BPEMs 3anas3nbiBaviA 9KBaJaf3epa NoAcTPaHBAETCH ABTOMATHYECKH.

B npuemnoit qacti mogemos, paboTaiomux B AYINEKCHOM pesuMe Ha obbiu-
HOM JIByXIpoBoAnoil TenedorHoN auHuy, TpebveTcs OCYIECTBIATE TAKKE
3TO-KOMNEHCAYUIO.

CooTsercTyionmii pyHEKIMOHAIbHbIN y3en Ha pic. 12.4 ve noxkasar. [Ipobnema
COCTOMT B TOM, YTO NIPH AYyTJIekcHOM oOMeHe nepenamimui MoJieM MOKeT Boc~
OPMHATE MOPOXKASHHBIM MM K€ CHIHAJ, OTPa’<eHHLIIT OT APYTOro KOHUA
JMHWH, KaK TPUIIeJUi oT yaaleHHoro mogema. B crangaprax 0 BLICOKO-
CKOPOCTHBIX MOIEMOB (B YaCTHOCTH, B cTanAapTe V.34) npegycMoTpesa npo-
LHenypa 3Xo-KOMOeHcaluuy M YCTAHOBJIEHbLI OTPaHMMEHHA HA YPOBEHb OTpa-
JKEHHOIO CUTHAJA (0H Jozken DbITh MEeHEIIE MOJe3HOI0 CHIHAJIA HE MeHee 4eM
Ha 25...30 1B) 1 ero MakcuMaIBHYIO 3aepKKY (He Hosee 200...300 mc). Tlpak-
THYecKaA Peai3alia 3X0-KOMIEHCAUMH B BEICOKOCKOPOCTHEIX MOIeMax npe-
NyCMaTpMBAET aBTOMaTHUECKOe olTpesellenie [1apaMeTpOB OTPaXKeHHOT0 CHI-
Haja (ero aMIVIMTY bl M 3aJeprkKi) Ha 3Talle YCTAHOBJIEHHA COeIMHEHUA.
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Puc. 12.6. MaeanbHas KOMNEHCAUWA 3KB3NaW38POM 33BUCHMOCTI PYNNOBOTo
BPEMEHM 33Na3ALIBAHWA B NAHKK OT Y3CTOTHI

Duarmpnt u youaumeau Ha puc. 1 2.4 ABAAIOTCA TPaAMIMOKHBIMY Y CTPOMCTBA-
mu npu obpaboTke curuanos Ha (hoHE LIYMOB M MOMEX ¥ He Hy»KaaloTea B 6o-
nee noppobHoM onucaaun. B To xe Bpema sodyaamop u Gemodyramop B Mo-
neMax peajM3yloT crneyu@H9ecKkue M NOCTATOUYHO CAOMHbLIE MeT0Obl
MOJYJIALMM, KOTOpBIe pacCMATPHMBAIOTCA B pasfene 124.

B coBpeMeHHBIX MofleMaX DoMbIIAA YacTh (PYHKUMIT BRIMOIHIAETCA NPOrpam-
MOit, ynpaeaaoues paboroii wirbposoro cnTHaMbHOrO poueccopa (IICIT). Haa
uckmovenns ahdeKrTa HATOKEHUA CIEKTPOB NPUHLMINANLHO HCIOIbL30Ba~
HHE HeNpepLIBHLIX AHANOroBbIX (hrabTPoB. Hy KHbI TAK/Ke aHAJIOrOBhIE Y1~
awreau, AL u ITATT xns npeobGpasoBaHmMA aHAJOTOBLIX CUTHAOE B UM po-
Bbie 1 0BpaTHO.

12.4. MeToabl MOAYNALMUK, UCNONb3YEMbIE B
BbICOKOCKOPOCTHbIX MOofieMaXx

VI3BECTHO, YTO «KJIACCHYECKHE» METO bl MOZY.JIALMH ITPH MPOYIX PABHBIX yc-
JIOBYMAX CYLUIECTBEHHO OTINYATCA Mex Ly coboit 1o cTeneHM yeTOMUMBOCTH K
noMexam. B oTHOLIEHN TOCHIIOK OTPaHIYeHHEIX BO BPEMEHH OTPe3KOB CHIly -
COMAAbHBIX CMTHAJO0B, HECYIIMX HEMOPMALMIO 0 TOTHYECKUX HYJIAX I U1~
HUIjaX, BO3MOMKHA CJIEAYIOIAR TPOCTAA WHTEPIPETALMH IPeIMYIIIecTEa ofl-
HMX METONOB MOAYJIALMH MePEA APYTHMU.

Ha puc. 12.7 5 (t) m 5,(t) — cuTHAJIbI, COOTBETCTRYIOMME JOTHYECKOMY HYJLIO I
enuuKLe (MpyU OMHAPHOM Nepefaye, KOrMa Ka)knaa dIeMeHTapHasn [10ChIIKa
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HeceT uH¢OopPMaIMIO TOALKO 06 onHoM Bure). AM, UM u ©M — cooTBeTCTBEH-
HO aMIUIMTYAHAA, HACTOTHAA 1 (ha30BaA MoAY nAuuA. V3 rpadiuKkoB BMIHO, YTO
B Hauboapllel cTENMeHM OTAMYAIOTCH MeXAY coboii MOCBITKM CUrHAJIOB MPH
tha30BOI MOAYNALMM, B HAMMEHBIIEH — MPH aMIAMTYIHOM Moayaaumuy. [lo-
ITOMY MO CTENEeHH yCT‘Oﬁ‘IM‘BOCTH KIoMeXaM «KnacCHuIecKHue» MeTOoObl MOy~
JALKMM J0INHBI BBITE PACCTABIEHb] B TOM JKe NOpAIKe:

AM - 9YM — ©M.

B BRICOKOCKOPOCTHBIX MOKEMAaX IJA AaLHEHIIIETO Y Iy HILIeHUA [TOMEeX0yCTOM -
YUBOCTH (IIPU HEM3MEHHOM OTHOLIEHMM CHIHAJI-MIYM B IMHMM) UCTIONBL3YIOTCA
0beIvHO KoMOMHEALMY M3 «KJIaCCHYECKMX» METOIOB MOAYNALMKM, B YaCTHOCTH,
pasJMYHbIE BAPUMAHTHI aMIIMTYIHO-ha30Boi Moy AAuun. Jlna noAcHenusa
NpeUMyLecTBa TAKMX KOMOMEMPOBaHHBIX METOAOB MOLYJALMK Hal «KJaac-
CHYECKMMM» METOJaMK MOTYT OBITE MCIIOIL30BaHbl TAK Ha3bIBAEMBIE KOHCTEN-
nauMorHEle (constellation — coseezmue) uan Tpesnnc (trellis — pemeTka) nu-
arpaMmMbl VICToNb3yeTCA eule M TPeTHii BapHaHT HA3BaHKA — KBaJpaTypHeIe
JAMarpaMmel, HaNPAMYIO CBA3AHHKIH cO cniocobom n306paKe A Ha KOMILIEeK-
CHOJM MI0CKOCTH rapPMOHMYECKMX (DyHKLMI NPH MX Pa3N0KEeHUHU HA CHHYCOM-
AalbHYO («MEMMYIO» — Im) 1 KocCMHYcOoMAanEHYIO («BeliecTBeHHY0» — Re)
COCTaBIAAKIIME.

et -
S0y

Glbld

il L Mt

Puc. 12.7. Ka4ecreeHHOe CpaBHEHNE ¢« KNACCUHECKX» METOA0B MOAYNALKMKM NC CTeneHun
YCTOMYMBOCTIA K NOMEXAM
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Ha puc. 12.8 nokasan (pparmMenT CUTHAJA JJ1A TPOCToi 0MHa pHolt AnddepeH-
HuanLHO (bazoBoi Momynauun (DPSK). Ilpu ee ucnoJb30BaHuM Nepegaye
noruueckoit 1 B Mexomuoi UnpoBoi NOCAEN0BaTENBHOCTH COOTBETCTEBYET
caBwr dhassi rapMoHuyecKoli nocsikK Ha 1807, a nornueckomy 0 — oTcyTeTeHe
TaKoro caBura. B ananutudeckom BHIE 3TOT CHTHaJ OTVICHLIBAETCA COOTHOLLIE~
HueM s(t) = cos(w t = p/2) u Ha KOMIIJIEKCHOS MJIOCKOCTH NPEACTABJIAETCA B
BUOE IBYX TOYEK Ha OKPYHOCTH. B COBpeMeHHBIX BBICOKOCKOPOCTHBIX MOge-
Max 3TOT BMI MOOYJIALMH HE MCNOJNbB3IYETCHA, XOTA MCNOAL3I0BAJICA paHee B
MoZeMax co ckopocTsio nepenauy 1o 4800 6ur/c. puunHa orpanMyeHns CKO-
pocTH NMepenayy CBA3aHa ¢ Hedh(heKTUBHLIM Pa3MelIeHueM CHTHAJIOB B [TPo-
CTPaHCTRE, MPY KOTOPOM MUHMMANBHOE PACCTOAHKME MEXIY HUMM (A 3HAUUT,
¥ cTerneHb YCTOHYMMBOCTH K MIOMeXaM) AaIeKo OT TeOpeTHYECKOro npeaea.

ﬂs(t) Im
olt1lol1]1 ol s

A AL .
WV WV

Purc. 12.8. @parMexT cyrHana Ana npocTon BuHaprHon anddepeHunansHom da3osck
moaynaumu (2 — DPSK) u ero oTobpaxeHne Ha KOMNIEKCHON NAOCKOCTA

Insa metoma DPSK makcumabHoe ¥HCI0 GUT, MHQOPMALKA O KOTOPBIX MO-
xeT OuITh «3aKOOMpPOBaHa» B OIHOW MOCHLIKE rapMOHHYECKOro CHruaJya (Ha
oasoM 6010BOM MHETEPBAJIE), COCTABJALT 3, YTO O3HAYAET YAYYLLEeHHE CKOPOC-
TH NepenaYy no CpaBHeHHUKD © BHHaprIM ROOMPOBAHMEM TONBKO B 3 pasza 1
obliee YMCNO FAPMOHNYECKUX MOCBIIOK, Pa3NuUaolUXea 1o ¢gase, paBHoe
23= 8.IIpu nonsITKe AanpHesiuero « Jpobaenna» dhas meTon Mogyaamumu DPSK
CTaHOBHTCA HEKOHKYPEHTOCTIOCOOHBIM C TOUKM 3PeHMA [1OMeX0YCToHYMBOCTH
B CpaBHEHMH C Bonee COBEPIUEHHBIMH KDMBHHHPOB&]IHMMM amnnm‘ymimcba-
30BBIMM METOAAMI MOAY AL,

Ilepexon ot uncro ha3080i K aMONKTY AHO-PA30BOI MOAYNAUMH NIO3BONAET
YBEJNUHHUTE MUHMMAJBHOE JOCTUMKIMOE DACCTOARME MEMWIY IapMOHITTeCKH-
MM MOCBITKAMH (B CMBICKIE PACCTOAHMA MEKAY TOUKAMM B €BKJIMIOBOM MPO-
CTPaHCTRE) NPY 3aJaHHOM YMCJIe 3THX [OCHIIOK, Kak oKkasaso #a puc. 12.9.
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Ha aTom pucyHKe cpaBHMBAIOTCA JiBa MeToma MomyJ aumu (16-DPSK u 16-
QAM), npuyem MMHMMANIBHOE PACCTOAHNE MeMAY Nockinkamu d, 04eBUIHD,
Boblie 1A BToporo MeTona moayaawmis. 31ech QAM (Quadrature Amplitude
Modulation) — MHOTONMO3MIMORHAA aMILIITYIHO-(A30BaA MOMAYNIAUMSA, [IPH
MCTIONBLIOBAaHHM KOTOPOIl A0CTHKUMOE THEIIo 01T Ha 0fuH GoI0BbIT MHTEpBAl
MOsKET BBITh yBeauieHo 10 8.

{/’r‘.\d\ e | e ¥

|
L ]
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\‘\h,,/'/ O

Puc. 12.9. CpasHeHune OByX METOAOB MOAYnALKMK (16-DPSK 1 16- OAM) 10 BEIMYUHE
MUHWMANEHOTO PACCTORHUA MeXIy NOCHIAKamMy d

CyulecTByeT, 0IHAKO, elte Donee copeplleHHblil MeToa Moxyaaunn — TCM
(Trellis Coded Modulation), Mmogyusauma ¢ pemeTyaTeIM KOO POBAaHUEM, MM
Tpenac-moxyaauia. [Ipeumyuecreo metona TCM nepen QAM cocTouT He
CTONLKO B YBEJMUYeHIH uHceaa But, mepeaaBaeMbIX 3a BpeMA MOCKIIKH (OHO
MOIKET COCTaBAATh 0T 1 110 9), CRONBKO B CHu:KeHst TPeDoBaHUA K Tenedon-
HOIT JIMHMI 10 BEeMIHHE OTHOLEeHWA curnan-mys Ha 3...6 1Bb. Ecmr orpanu-
YHTBLCH KPATKMM NNOACHeHKeM 063 NPUBICHEHHA 1es0ro paga A0MoIHHTe b-
HBIX 3 HEOOA3aTENBHEIX A IUHPOKOTO KPYTa NN0Jb30BaTeNeli TEPMIHOB, TO K
OJTHUM M3 OCHOBHBIX PEILIeHII, 3aJ10KeHHbIX B MeToa Moxyasiuy TCM, cae-
JIYeT OTHECTH BBeJenHe H30bIToMHOro B1TA, IONYHEHHOTO ¢ [IOMOLIBIO CBEep-
TOYHOTO KogupoBauua. [Tocse sToro NPHMEHASTCA MeTod MOLYJIALKn QAM.
HeemoTpa Ha TO, 9T0 BBEIeHHe ua3bbLITOYHOro H1Ta TPHBOANT K VBEJIHYSHHIO
obutero yicea MOCLIIOK B Ba pasa, MCNoJb30BaHle [py exoauposanmun 5dg-
¢hexTHBIIOrO anropiTMa 0bpadoTky crrHanon na diole yMOoB i noMex (anro-
purma Birrrepfi) No3ponAeT KOMIIEHCHPOBATE 3TY H3GBITOYHOCTL M TONYUUTL
OTMEUEHHbII BbIlll€ BRIMTPBIII B OTHOLUEHIH CHTHAJI-1IY M. AHANN3 IPHHATONO
1130LITOYHOTO BHTA 1 YUYeT PaHee NPUHATHIX CHIHANOB no3sonaioT Gosee yBe-
peHHo Buibparh Haubosaee BEPOATHYIO TOUKY B HPOCTPAHCTEE CUTHAIOB. Y-
JIOPKHOHHE aNropHTMOB 00paloTiki CHIHATOR I yBeauuene obLIero 4ycia eos-
MOMKHBIX NOCBLIJOK BEAEeT, eCcTeCTBeHHO, K yBelAMYeHHID Tpebyemoii
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TIPOUBSBOAMTEILHOCTH (BEIYMCAUTENBHOM MOLLIHOCTH) eKOIepa, ONHAKO COBpe-
MEeHHBI Yy POBeHb pa3BUTHA UM(PPOBLIX CUTHAILHBIX IIPOLECCOPOB [T03BONAET
PelnTL 3TY 3ajady.

Moaemsl co cKopocThIo epenatun o 33600 6uT/c, npepgHasHavYeHHbIe ANA pa-
HoTHI Ha aHANOTOBLIX TENEHOHHBIX JIMHUAX M OTBENAIOUIME PEKOMEHAALMAM
craHgapra V.34, ncnons3yloT Meton Monyaauun TCM. Ha puc. 12.10 B kaue-
CTEE NPHUMEpa NpeAcTaBJeHbl MPOeKIMH CHTHAJIOB HA KOMILIEKCH Y10 MIOCKOCTE
nas metoga Monynauuu TCM npu unce Touek, pasuom 24, 128, 256 1 960 (co-
OTBETCTBYIOLIME CKOPOCTH Iepeiatun B cranmapre V.34 — 9600, 19200, 24000 u
28800+200 631T/c). B nocnemHem ciyuae 3a cHeT BPeMeHHOTQ YILIOTHeHHA 110~
MHMMO OCHOBHOI'O KaHaJia BROIMTCA He3aBUCHMBIN HONOIHMTENbHEIN (1Ta paiiienb-
HBI) HU3KOCKOPOCTHOM KaHaJ (co ckopocThio nepemayn 200 6uT/c), KOTOpEIL
MO3KET MCTIONb30BaThCA ANA cayxebubix ueneft. Ot A npoekLit curaa-
JI0B Ha KOMILJIEKCHYI0 TJIOCKOCTE Ha puc. 12.10 gesnaer NOHATHEIMM paHee yio-
MHHAEMbIE BAPHAHTAI Ha3IBaHWI KBaLpaTyYPHbIX AuarpaMm: KOHCTeNALNOH-
HbIE MJH TPeJIuC-AMarpaMMBl.

Im m

Puc. 12.10. Mpoexunmn CUrHanos Ha KOMNNEKCHYIO NAOCKOCTL ANA METOAE MOAYNALMMK
TCM npw yncne Todek, pasHow 24, 128, 256 1 960



278 NoKanbHbIe CETW: 3PXMTEKTYPA, 3NTOPUTMBI, NPOEKTUPOBAHWE

CrouT cfienaTh 3aMeyaHue OTHOCHTENIBHO JBYX BO3MOXKHBIX Crmoco0oB onmuca-
HuA ckopocTei mogemoB. Ckopocts B Gosax (baudrate) npepcrasasaer coboi
hMaM™gecKyI0 YacToTy cMeHEI nockinok. OHa 0BBIYHO orpaHUYeHa [T0T0COoi Tpo-
nyckauna Tenedonroi nuaun (ot 300 1o 3400 Ty, Te. 3100 T'u). Yacrora He-
cyuiest Buibupaerca 6an3Koil k cepenuHe Noaock! NPONyCcKaHMA TenedoHROM
JMHWH; AAA cTaHgapTa V.34 npeaycMOTpEH PAL BO3IMOMKHBIX 4aCTOT HecyIei
B nuanasode ot 1600 xo 2000 I'u («yxon» B TY MM MHYIO CTOPOHY OT LEHTPa
MOJOCH! MPONYCKAHMA MOXKET HECKONBKO YAYYIUIMTE Ka4ecTBO cBA3u). Takum
obpasoM, GogoBRIf METEPBAN (AIHTENBHOCTL OTHOM SJI€MeHTa PHOM MOCKIIKH)
MOMKeT CD,]].EP}R&TB MeHee QIHOro nepHona rapmom&qecxoro KDJIESBHHH (B oT-
JuuMe OT cay4vas, nokasaHHoro Ha puc. 12.8.). MudopMaunorHaa CKOPOCTh
nepenayy MoMeT 3aJaBaThCA MO0 B 6MT/C (B aHTNIOASBINHOM JUTEPATYPE B
bps — bit per second), 160 B UMCle CHMBOJIOB B CEKYHIY, TO ecThb bait/c (B
AHTJIOA3LIYHON NUTEepaType B cps — characters per second). Ckopocrts B 6UT /¢
Bcerja fonsine WK paBHA ckopocTy B bojax, MpyueM OTHOIEHHE 3THX CKO-
pocTeit CoBnagaeT ¢ TMCa0M OUT, NpUXOAAINMXCA Ha 0AyH 60X0BRII MHTEpBaN
B TOM MM MHOM MeTone MoaynAaunun. [Ipoussenenne 3100 (crannapTHas mo-
Jloca nponyckauua Tenedonsoit nmmHuK B I'n)x9 (MmakeumansHoe uneno 6uT,
MPUXOJALIMXCA Ha ofiH OofoBbIf HHTEpBaJ B MeToae Monyaauun QAM) Bce
erge mense 33600 Bur /c. 3T1o 03HavyaeT HeodxXO0AUMMOCTD MCTIOIL30BaHKA Go-
Jiee MKUPOKOI MMOJ0ck! NporTycKauuA (1 Bonbinell 3acTOThl CMeHbl [OCBIIOK),
4TO M ABJNAETCA OHOI 13 ocobennocTed cTangapra V.34 (cm. creay oLyt pas-
nex). Ilpaena, B cnyuae craumapra V.34 BMecTO CKOpoCcTH B 6ofax yacToTa
CMEeHb] ITIOCBINOK 3a0aeTCca B 1Mcie CHMBOJIOB/C, 4T0 He MeuseT ee abcomioT-
HOU BeJIHYMHEL

12.5. Oco6eHHocTU cTaHpapToB V.34 n V.90

Crannapt V.34 MMeer IJIMHHCE Ha3BaHKUE, [TePeBOJ KOTOPOTO 3By4nT Tak: «Mo-
neM, obecneunBalolimit Tepenayy JaHHLIX co cKopocTAMK g0 28800 (33600)
OnT/C¢ ANA MCIONB30BAHUSA HA KOMMYTHPYEMO ceTH oBLLEero nojib30BaHng u
Ha IBYXTO4e4HBIX OBYXNPOBOAHBIX BBINEJIEHHBIX HaHaJax TEJ'Iel:bOHHDI‘D
Tuna». Takum o6pasoM, 3TOT CTAHAAPT OPUMEHTUPOBAH Ha UCTIOJNL30BAHME B
Haybosee pacnpocTpaHeHHbIX THnax TefedonHeix auHuit, Craunaprt V.34
MMeeT IBe «BepcHi» MJH pelakliuK — B MepBol pelakuuy cTagaapra or 1994
I. mpefycMaTpMBaiach CKOpocTh Nepegatyu He seiue 28800 6ur/c, Bo BTOPOHI
ot 1998 r.aror npepen 6w yeeanden 1o 33600 6ur/c. Kpome nepeuncieHHbIX
paHee, HTOT CTAHNAPT MMeeT Uefblit PAR Apyrux ocobenHocTeii, Hanbonee
NPHMHIMNNAJIbHLIE M3 KOTOPLIX MepeulCcIIeHbl HMMe.

¢ Boulee MoNHOE MCIIONB30BaHME MMOJ0CH PONyCcKaHNA TenedoH-
HOM aMHKMM. V3 wecTr npesyeMoTpeRERIX cTaHgapToM V.34 cum-
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BOJILHEIX CKOpOCTeli nepenayun ase saubonbiume (3200 i 3429
CHMBOJIOB/C) TPeBYIOT IMPHHEL MONOCH! [IPOTIYCKAKRMSA JTMHUM,
Bonwimest crangapraoro sHavennA 3100 T'u, Ho mocTHMUMOI AN A
pAfa peanbHbIX TededOHHbIX JMHMIA.

* BseneHne B nmepeflaBaeMblif CUTHAM HAPALY € JMHEHHBLIMY He-
JIMHEHHBIX NMpeauCcKaXKeHuit ANA YacTUYHOM KOMIEHCAI MM He-
NMHEHHBIX MCKaXKeHNH, BHOCHMBbIX aINapaTypoi ¢ MMIYALCHO-
KopgoBoi moaynauueinr (MKM), paGorawwmeii sa aunun. Ha
KOMIJIEKCHON TJIOCKOCTH TaKMe TPeIMCKaKeHUA BRITAALAT B
BUJie HepaBHOMEePHOro (OTIHMYAOLUIerocH 0T CTPOro PELeTYaTo-
ro) pacrojoxenns CHIrHadbHbIX TOUEK.

e PaasuTenl ceppuC, BKITOYAIOMIMIT BOBMOMKHOCTE OPraHu3alum
acHMMETPHYHOIT Nnepegayy (pasHsle CKOPOCTH, HECYIIME Yac-
TOTHI, YMCJIO TOYEK HA KOMILIEKCHOM IIIOCKOCTH W Apyrie pe-
#uMbI paboThi 1A MOJIEMOB Ha [TPOTHUBOIOJOMKHBIX KOHUAX JIH-
HKMN), MOAYAYNIEKCHOTO obMeHa (3X0-KOMIEHCAlUMA He
MCTIONIL3YETCA) H NOMOJHHTENLHOTO KaHama.

e ABTOMaTUYECKM aJaNTHBHLIN BeIOOp pexxuMoB paborsl Moge-
MOB B COOTBETCTBMM C NapaMeTpaMH peajibHON TenedoHHO!
Jauuun. N[ 3TOro MoJieMbl oNepeMeHHQ MepejatoT APYT APYTY
nocJe[oBaTebHOCTE M3 21 rapMoHKueckux Konebanuii ¢ yac-
ToraMu B Auanasone ot 150 xo 3750 T'u, onpenenaoT BO3MOMNK-
HbIe peskuMbl paboTel u obMenuBaloTea uHgoOpMAaLMei 0 HIX.
Hacrpoiika ckopocT# paboThl MOJEMOB B COOTBETCTBHMY ¢ Kade-
CTEOM CBA3M (OTHOLIEHMEM CMTHAJ-1IYM) 03Ha4aeT, 9to thak-
THYECKY CKOPOCTh MOXKET yMeHbIIAaThCA ¢ arom 2400 ur/c n
B CJlyYae OTHOLIeHuA curaai-uym meHee 20 o6 (peansuan und-
pa Iyi7 HEKOTOPbIX OTeYeCTBeHHBIX TenedOHHbIX TUMHUH, 0Co-
Benno npu mMexkAyropogHeli cBA3M) oKaxceTca He Donee 9600
6uT/c. CBASH pAZa NOCTHIKUMBIX 3HaUeHMIi CKOpOCTEl NIepena-
Y} C OTHOLUEHHEeM CUTHAJ /Ly M Ans craspapTta V.34 nokazana
Ha pue. 12.2.

Kax cnegyeT us anamiza ocobennocTeli cranfgapta V.34, 0H MpakTHYECKH 1101~
HOCTBIO MCIOIb3YET BO3MOMHOCTH, IPEOCTABNAEMBEIE CTAHNAPTHLIMY aHA-
JoroBbIMu TededorHbIMy JHMAMY, [JansHefnni] poeT CKOpPoCTH nepeaayn
BO3MOKEH TOIbKO TPM HCIIONL30BaHU K NMHIGE ¢ DoablIell noaocoi nponycka-
HMHA, 9TO ¥ TPeY CMOTPEHO B cTangaprte V.90 114 MOZEMOB €O CROPOCTHIO lle-
penaun jgo 56 Kour/c, yacro obosnayaemurx Kakx V.90- unm 56K -mozemsr
Craugapr V.90 wa 56 K—mopemnr yreepsxaer ITU-T 8 cenrabpe 1998 r. [oss-
JIEHHME BTOr0 CTAHAapTa MO0 MI0 KOHel bophie NBYX TeXHOJOrHI 11 Moge-
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MoR paHHoro knacca K56Flex (B cBA3KM ¢ KOTOPBIM YNOMMHAIOTCA (PUPMBI
3COM, Rockwell u Lucent Technologies) 1 X2 (ot thupmer US Robotics).

Ha puc. 12.11 npuBenesa namacTpanya NPUHLMIA padoThl 06LIYHBIX (€O cKO-
pocTrio nepenauu xo 33600 6ut/c Ha ocHoBe cTaHgapra V.34) u 56K (V.90)-
MOEMOB B TenedOHHOI ceTH 0BI1Iero noIb30BaHUA.

XoTts Soabinan yacTh ceTy UudpoBasn, npy padore Ha 060UX KOKLAX AMHMU
MOCMbl, COOTBETCTBYIOIME IPOTOKOJY V.34, HCnonb3yIOT ee KaK MOJHOCTHIO
ananoroByio. JT0 03HaYaeT HEODXONIMOCTE MCI0Ib30BalH aHanoro-undgpo-
BLIX NMpeobpasosaTteneiil (AIII1) mpyu nepexasie curHaioB B oboux Hanpasae-
unax. B pesyavrrate auckperusaums curaanos no amnaury e AL sHocaT
3aMeTHBI BKJaJ B YXY/ILUeHHe OTHOLEeHHA CUTHAJ-IIYM, Il CKOPOCTh niepe-
fatuM B 000MX HAMpaBIeHNAX OMMHAK0BA (IPH caMbIX 61aronpHATHLIX yCao-
BuAX 10 33600 6ur/c). OnHako eci HAa OIHOM M3 KOHLOB JHENY (¥ npoBaiige-
pa) HCnoNb30BaTh clenHansublil ugposoil V.90-MogeM, NoaKI0YEHHBIN
HEMnocpeIcTReHHO K g poBoil vacTi TenedOHHOI ceTH, a Ha AIPYTOM KoHlle
(y wmtenta) ananoroestit V.90-Monem, TO B HaNpaBJeHHM OT NpoBaiiaepa K
nonk3osatenio AIIT oTcy TCTBYET, 1 CKOPOCTL MOXKET GLITh yBeJnueHa (Teo-
peTnueckit) no 56 Kour/c.

U
: KonmesorepHas
nrn MOneM CETL
BHANCr CUrHan CKDDDCT ke 33 b m“”‘:
[ >
Cropocte 00 336 K6ut/C BHANOT CUrHan
J
Kommsorepnas
Hragest nnn o8y
V.90 Tenedoumas Vo0 0DAZATEEHOE
- MomeM cem MOfeM Ceps MO0 HEHHE
AEATOT sy ofmere | Fiidposail] PeeP K wHdposo
NOMEI0BAHAS s ikl
g Yoy Kanramy
BHANOT. CHIHAnN CxopocTsi0 31.5:Kentic
[
Cropocte oo 56 Ksurfc UMpPOBOH curkan

s ]

Puc, 12.11. Mnnipcrpauma npuHumng pabote obeiuHbx 1 56K (V. 90)-Mmonemos

Cawma no cebe wichporas resedoEHaA ceTh IMECT CKOPOCTE nepexayn 64 Kour/c,
OJIHAKO HaJHYMe JONONHIITCABHBIX MCKAMKEeHNI 1 wysos ot padorsr ILAIT it
ATC, xora 1 MeHBIINX 10 YPOBHIO, YeM 1yM auckperndaunis AII, orpann-
HHBAET OCTHRUMYIO CKOpocTe tepeiaqn. Kpome Toro, rectHpoBanue 56 K-
MOEMOB TIOKA3BIBACT BOZMOMKHOCTE AOCTHXKEHNA CKOPOCTH B [Mala3cHe
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40...50 Kbut/c npu cBA3M ¢ MecTHOH TenedorHoM cranuueit u 28...33 Kéur/c
npu pabore Ha MeKAYHAPOJAHBIX AMHUAX.

Taxum 06pa3oM, JOCTHIKEHME CKOPOCTH nepegaum 33,6 Kour/c u, rem fonee,
56 Kbur/c Tpebyer BrITONHEHMA LEN0T0 pAfa ycaoBuit. B nepsyio ouepels
cama no cebe TesechoHHans TMHMA Co BeceM 0b0opyIOBaHMEM, KOTOPOE HCTIOJE-
ayeTcs giA npeobpa3oBaHuA CHTHAJIOB M KOMMYTALKI KaHAJIOB, JOJMKHA BuITh
JNOCTATOMHO KAYECTBEHHO B CMbIC/IE MAaJIOCTH BHOCHMBIX MCKAMeHMI CUrHA~
Joe (em. 12.2).

Yrofel pabota co ckopocTbio 56 Kbur/c Gplna BO3MOMHOMN, HEODXOAMMO BbI-
[OJIHeHUE TPeX AONOJHUTEIBHBIX YCIOBHIL.

1. Indposoe noaxioYeHMe HA OXHOM H3 KOH1IOB (CO CTOPOHLI PO~
Bajitepa).

2. Ilonmepska crangapra V.90 Ha ofonux kouuax. Crangapt V.90
NOJKEeH TIOMIEPKUBATECA Ha 0GOMX KOHLAX COSJMHEHMA: KaK
aHAJNOroBbIM MOJEMOM NOJb30BATENA, TAK M CEPBEPOM yAaneH-
HOTO JIOCTYTIA MAW MOJEMHBIM NIYJIOM Ha CTOPOHE X0CT-KOMITbIO-
Tepa. [lepexon k crangapTy V.90 He c3ravaeT 06A3aTENBLHOIO
npuobpeTeHus HOBOTO MOIeMA, T.K. HEKOTOPBIE M3 HUX JOMyC-
KaloT 9MCTO NTporpaMMHbI «upgrades.

3. Ommo ananoro-undporoe npeobpasosauie. Ha nyTy cneaosa-
HMA CUraanaa Mesxay undpoesiM Mogemom V.90 31 ananoroesiM
MOJeMOM MOXKeT ObITh TOJIBKO 0RO aHaJ0ro-uudposoe npeob-
pazoBaHue.

Ecau HeobxonuMs! mogpofHOCTH, TO MX MOKHO HaltTi B ceTy Internet (ocra-
TOYHO B OJHOM M3 PYCCKHX MOMCKOBBIX CHCTEM yKazaTh KJICYEBOE CIOBC
«V.90»). Onnako camsblit TpaBUJIbHLIN (M Heu30eHBIN) LAl COCTOMT B TOM,
4yT06B! BEIACHMTE Bee Y BRIOpaHHOIO ITpoBaiiiepa M, 1o BO3MOXKHOCTH, OCYILe-
cTBUTE NpobRyio sxcnayatauuio 36K-mMonema (HekoTopble U3 npoBaitzepos
TIpeoCTaBAAIOT TAKOM B cepBuca).

12.6. Knaccucdhukauua MmogemoB

Brilne GbLIM YIOMAHYTH B J0CTATOYHO HOJBIIOM KOJAMYECTEE pasHble THIIbL
MozeMoB. OIHAKO 3TOT CIIHMCOK Obly Ob1 HEMONHBIM §e3 YIIOMMHAHKS elle pAja
HA3BAHMI MOJIEMOB, UCTIONL3YEMEIX Ha Mpaktuke, B raba. 12.1 npexcrasaen
BAPUAHT KJAACCHM(PUKALINY MOJEMOR 110 CAEAYIOIMM TpeM MpU3HaKkam:

®  THIbI TMHHUH oepeaaydi, B KOTOPBIX UCTIOAB3YIOTCH MOIEMBI,

® BHZABI CEPBUCA M XapPaKTepuCcTHKN MOJEMOB;
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* 0coGEHHOCTH BHYTPEHHEr0 YCTPOMCTEa M KOHCTPYKTHBHOT O M-
NMOAHEHMA MOINEMOB.

C.nenye'r OTMETHUTE, 4TO MOEMbI OTHOCATCH K Ka'rempnﬁ MACCOBLIX M ﬁbICTpo
PasBHBAIOIIMXCA TENEKOMMYHHKaLMOHHEIX cpencTs. Vx pagpaborkoil, usro-
TOBJIEHMEM M [IPOABHIKEHMEM 10 KOHEYHOTO ONIL30BATEA 3aHMMAETCs MHO-
KEeCTBo cbnpm. C pTuM cBAZAHO CYLleCTBOBaAHME MHOMKECTEBA HEYCTOABILIMXCH,
HacTHYHO NepeceKalolMxcesa Hassanul Mogemos. IToaToMy KpaTKoe Ha3BaHue
MOOeMa MOMeT OKa3aThCA HENOCTATOYHBIM A onpenenemm ero HCTHHHOrO
Ha3HaYeHUA M ocobeHHocTell, BechbMa CYILeCTBeHHBIX AJiA NTonb3osaTend. Tak,
cylIecTBYIOT ABa abcomoTHO HecoBnafawux tuna V.90-mMomemMos — ofuH,
aHaJIOTOBbLI, NNA MCTIONL3I0BAHMA ¥ NOJLIOBATENA M APYTOH, uncTo U po-
BOM, A7A noanep:kkH cranaapra V.90 co cropousb! nposaitgepa. IlyTannua
MOKeT ObITh TAKsKe CBA3aHa ¢ IOHATHEM FOJI0CoBOro Mozema (voice modem) s
CBA3H C HAJHYMEM B HEKOTODLIX MOIeMaXx 6amnakoi no Ha3BaHII0, HO COBEp-
LUEeHHO OTAeNbHOI (hyHKLMI rotocosolt oYkl (voice mail).

Tabn. 12.1. Knaccnhukaums MoaemMos

OcHoBHOE Apyrue Ha3zsaHMa  OcCHOBHble OCOGRHHOCTU MOJEMOB
Ha3BaHMe rpynnel  MAK o6nactn BAHHOA rpynnel
MOAEeMOB MCNONbL30BaHUSA

1. Tlo Tnoam mMHEI nepefayl, B KOTOPBIX HCNOJb3YIOTCHA MOJAEME]

- TenedoHHbIe aBTOMAaTHYECKAA alanTallA K Xapak-
TEPHCTHKAM PeallbHbiX TeseOHHBIX
JIMHWIT

power line aaA patoTel B nepefava JaHHBIX CO CKOPOCTLIO TE-

JIMHUY CHIIOBOTO J1ehOHHBIX MOEMOB, HO C CYLECTBEH-
3NEeKTPONTUMTAHMA  HbIM OrpaHMYeHMEM Ha paccToAHue
{(amexTpo- nepefavuu (B npejesax OJHOrO HJIMN
NIPOBOJIKE) HECKOJLKHX COCEJIHMX MoMelleH i)

HepaBHBIE CKOPOCTH [1PpH nepejaye

cable ang paboThl B CETH 3alpPOCOB OT TIOJNL30OBATENS B CETh M
KadesbHoro rpu noJay4deHi niichopman 8 obpart-
TeleBUIeHIs HOM HanpasJjens (1o @40 Méur/c)

radio pa;no nepenava NaHHBIX CO CKOPOCTBIO 1O

@350 M6uT/c 1o decnposonbiM (pa-
AM0-) JUHUAM B YCAOBHAX MPAMOI
BIIAMMOCTH aDOHEHTOB Ha PaCCTOAHMM
a0 @50 km
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OcHoBHO®
Ha3BaHWe rpynnel
MOEMOB

Apyrue HasBaHusA
unu obnacru
McnonsL3oBaHua

OcHOBHbIe 0COBEHHOCTHM MOOEMOoB
AaHHOW rpynnbl

2.Ilo Buaam cepBMCca M XapaKkTepUCTHKAM

fax

voice mail

Voice

V.34

V.90 (56K)

thake

ronocoBad no4yra

Jlpyrue Ha3BaHuA
1M 00JacTH
MCIOJb30BAHMA

aranorossie V.90-
mozembl; K56Flex
u X2 (craRmaprsl,
JeicTBOBaBIIME J0
MPUHATHA CTAaH-
mapra V.90 B 1998
r)

coyeraHue PYHKLUMHA MojgeMa M
thakCHMMIBHOrO anmapara

covyeTanue pyHKIMT MogemMa M aB-
TOOTBETUYMKA C JOMOJHUTENBHON
BO3MOXHOCTBIO ABTOMATHYECKOI0
003BOHA pANA HOMEPOB JJIA Nepeaa-
“Y 3aJJAHHOro cooDIeHKA.

nepesnaya HapALY ¢ AaHHBIMY FOJI0-
ca (BO3MO3KHO, OTHOBpEMEHHO ¢
JAHHBIMM), B TOM HHCE [IJA 3BYKO-
BOTO CONPOBOMAEHUA TOKYMEHTOR,

rnepejada JaHHBIX IO AHAJOTOBLIM
Teﬂed)DHHhIM JIMHMAM CO CKOPOCT'E:ICI
10 33,6 Kour/c

nepenava ZIaHHEIX 10 TEJIecboHHbIM
THMHMAM CO CKOPOCTHIO 10 56 Kour/
¢ (HO HanpapJeHHIO K NMOIL30BATE-
10), BO3MOMHAA TOJBKO MIPH Bbl-
NOJTHEHMHM p;ma YCJIOBHﬁ. B TOM 4MC-
Je npy uupoBoOM NOJKJIOYEHIM CO
CTOPOHBI NpoBaiIepa i NoJIepi-
ke ctrangapra V.90 na oboux KoHUax
JIHHHH,

3.11o ocobeHHOCTAM BHYTPEHHET0 YCTPOMCTBA M KOHCTPYKTUBHOMY MCIOIHEHUIO

Win
(US Robotics)

HDSL (High-bit-
rate Digital
Subscriber Line)

RPI, WinRPI,
codpT, nporpamMmm-
HEIE

uMGpoBLIe
V.90-momemsl

BBITIOJIHE HYE YACTH (PYHKIMI MOZe-
Ma NporpaMMHBIMM CpPeACTBaMI,
YTO CHUZKAET CTOMMOCTD MOJEMA, HO
3HAMUTENBHO HATPYIKAST npouec-
COp KOMIIBIOTEPA.

nojaaep:xka crangapra V.90 cocro-
poOHbI NIpoBaiiaepa
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QOcHOBHO® Opyrue Hazsa- OcCHOBHbIE 0COOEHHOCTH MOJEMOB
Ha3BaHue rpynnsi HWA unKu obnac- paHHON rpynnbi
MOAEMOB TH UCnonL3osa-
HUR
internal /external BHYTpEeHHME/ HaJauuMe coBcTBEHHOrO KOpmyca U
BHEILIHHUE WUCTOMHMKA NMMTaHNA, BOBMOXHOCTh

MNpoeTOoro MOJAKIIOYEHMA M OTKIIO-
YeHMA (ANA BHEIOHMX MOIEMOB);
peanusalia B BUAE A Thl paciiy-
PeHMA, HECKOJABKO MeHbIIafA CTo-
MMOCTh (AJA BHYTPEHHMX Moje-
MOB).

12.7. NMporpamMmHbie cpefcTBa ANs MOAEeMOB

IIporpammiuble cpencTBa ANA MOAEMOB, Ha3bIBaeMble TAKIKE TeJeKOMMYHI -
Kal¥OHHBIMH IMPOrPaMMaMy, MOMKHO Pa3JeUTh Ha TPU YPOBHA.

* HuakoypoBHeBEIe CpefcTBa 10 TMITY A3bIKa accembiepa ana
roMmbloTepos. [llupoko pacnpocrpanen Habop Tak Ha3blIBa@MbIX
Hayes-romann dupmetr Hayes Microcomputer Products. Hayes-
KOMaHIhl Ha4MHAKTCA ¢ nMpedhukca AT, 3a KOTOPBIM caenyioT
bykserHo-uHdpPoBLle Dho3HaYenna. CylecTBYeT KOMaH/ Kb
pekuM, B KOTOPOM YCTAHABJAMBAKTCA, M3BMEHAIOTCA MJIM BOC-
CTAHaBJIMBAIOTCA MapaMeTPhl MOJEMA M0 YMOJYaHUIO, M PeXKuM
nepenaws (pabowst). BpAn M1 HY:KHO 30eCh NPMBOAMTE M0JI-
HBI crMcok 1 omiscannie Hayes-komana. Ecnu ects npobiemst ¢
MCONL30BAHHEM KOHKPETHOrO MOIeMa, MOXKHO NOIbITaThCA
HaiTH CTONB <€ KOHKPETHEII OTBET B OJIHOI M3 KOH(pePeHIH
Internet. Ecmt 2xe Takux npobjeM HeT, TO MOMKHO MONOXUTBCH
Ha CTPOKH MEMUMan3auun AT, ., «<3alInThIe» B TENCKOMMYHM-
KAl MOHHBIX NporpaMmax bosee BLICOKOro ypoBHA.

e Cpeactea, Berpoenusie B OC, B Tom 4ucine 8 MS DOS, Norton
Commander i1 Windows. B MS DOS (pasauussix Bepcuii) ato
komakga MODE (racrpoiika napaMeTpoB), a TAKE KOMaHIbI
INTERLNK u INTERSRV (cofcreenno nepegaya). B Norton
Commander Bepeyn 5.0 MoxcHO HajiTi nporpamMmy Term95 min
crpoury Terminal Emulation 8 Bepxrem MeHIO, BLISBIBAKOIIYIO
Ty e nporpaMmy. Teneps HacTpoiika IapaMeTpoB U repegada
BbIBLIBAIOTCH B OJHOI NMPOTpaMMe ¥ MPOCTO BXOAAT B Ppas3Hble
MyHKTHI MeH10. B pyccroaabrdHoit sepeun Windows 95 (OSR2)
B rpynmny rnporpamm «CraHnaprasie» yMeeTca «IIporpamma cea-
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3u» (Hyper Terminal). Kpome Toro, 8 Windows 95 Bxogut oT-
JenbHafA NporpaMma HacTpoiikn Moxemos («Mogemer» B «Ila-
HEeJM YNpaBJIeHHA»), a TaKKe CPeJCTBa NMOAKIIOUeHHUA K CETH
Internet. Y noMAHyThIE IPOrpaMMel yaobHee i «MOILHEE», UEM
HU3KOYPOBHEBLIE KOMAH/IbL, 0JTHAKO el1le GONbLIMMY BOBMOMHO-
cTaMy 06J1aAa10T NPOrpaMMHBIE CPeACTEA M3 CAeNYIOLLEHN rpy-
IBL.

«Buewmnuer crielialn3upoBaHHbIe NporpaMmel Tina Quick
Link II, Dataline, Remote Win Mail u npyrue, koTopbie MOryT
NOCTABNATLCA BMECTE C KOHKPETHBIM MOAEMOM (HO 0GBIYHO CTIO-
cofHbl MoaAep:KUBATh paboTy MOJEMOB pa3HBIX THITIOB) M b0
n0CTYNHBI Kak csoBonHo pacnpocrpadaemoe [0 ua cetn
Internet, 1160 pacnpoctpanatoTes Ha CD-auckax. Hanpumep,
nporpamma Quick Link Il noagepsxusaer pabory mectuoro
dakc/MoneMa (MM NpocTo MoAeMa) ¢ yHnaJleHHbBIM MOOeMoM,
ynaJseHHbIM dake /MOTEMOM 3 hbaKCHMMIBHBIM alNapaToM.

Huxe nepeuncaessl OCHOBHLIE YCTAHOBOYHEIE [1a paMETPhl TENEKOMMYHIKa~
LIMOHHBIX TPOrPaMM.

CkopocTts nepesayun B 6oxax (baudrate). CToMT OTMETHTB, UTO
YyiKe B paHHUX BepceuaAx nporpaMmbl Term npenycmaTpusaiach
CKOPOCTE MHOrO Gofibillag, 9eM 3TO BOIMOMKHO NP MOAEMHOMN
nepegate (10 115200 6ox ana nporpammel Term90, Bepena 2.3).
Jeno B TOM, 4TO CBASL MEXIY KOMMbIOTEPaMH Ha HeboMbilne
paccTosunA (40 2 M pH Hcroab3oBaHuy HHTepdelica Centro-
nics 1 10 15 M npu ncnoassosanmy uaTepgerica RS232C) mo-
et ObITh Oprann30BaHa Hes y4acTia MOJEMOB ¢ TIOMOLLLIO TaK
Ha3bIBAeMBIX «HYJib-MOAEeMHBLIX» KabeJseil, coeqMHAIOLIMX Ma-
paanenbHble WK [OCTENOBaTEIBLHBIE NOPTHL B cnyuae uc-
r0Jb30BaHKA 1apaJlleNbHEIX [TOPTOB BePXHAA IpaHKla KOCTH-
JKUMOM cKopocTH nepenayn goxoaut no 100 Kéair/c (T.e. no
800 Koon).

Ilporokons! nepemaun (ASCII, Kermit, Xmodem, Ymodem,
Zmodem 1 MX PasHOBUAHOCTH). 3HECH MO/ NPOTOKOIAaMH TIOHM-
MaeTcA 0JHa M3 COCTABJAIOIIHMY BTOr0 MOHATHA — (bopma'r na-
KeTos. BoamoxHble (pOpMaThl OTIMYAOTCA 110 IHCITY OUT Ha cum-
B0A (ans nporokana ASCII mpexycemoTpeno Toawko 7 6ur Ha
CIMBOJI }, COOTBETCTBEHHO, BOBMOIKHA Mepenayva TOAbKO TeK-
CTOB, HAMMCAHHBIX AHrIICKNMM ﬁyKBRMH). IO IJiine rnakKerta e
Gajitax v no cnocoby npoeepky oTcyTeTEUA olMbOK (Dea npo-
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BEPKY, € MCNOJIB30BaHNEM OMTa YeTHOCTH /HeTeTHOCTH, KOUT-
PONBHO CYMMBI MJIM IMKJAMHeckoro kofna — CRC).

Ynpaeneuue nepenadeii (flow control). 9To sropas uacts 0b6-
IETIPHHEATOrO MOHATHA NPOTOKOJOB, BKIOYAIOUIAA NPOCTO
MeXaHN3M [IPOBEPKM FOTOBHOCTH Y AAJI@HHOI0 YCTPONCTRA THITA
«3anpoc — OTBET» ¢ [IOMOLULIO Naphl CHIHAJOR, 06pasyeMblx 3a
cuer armapatHbiX cpejcrs (RTS/CTS — ypoBHM CHrHANOB Ha
KOHTaKTax pazbema RS5232C) uau uncto nporpammuo (Xon/
Xoff = cayxebubie cMBOIbI Kogoroi taduanipt ASCII). Cun-
TaeTcA, YTO almapaTHBIi criocob Bonee Hanexen. OH Heobxo-
Jinm aaa paboThl ¢ MOIEMaMM, NOAAE PIKNBAIOLIIMMI CTAHAAPTSI
cxaTus uucpopmanum v.42/V.42bis u MNP5.

My nAumA yaanerroro repmunana (Teletype — TTY, DEC102,
ANSI i np.). Ha axpaHe «MecTHOrO» KOMIBIOTERA MOMWKET ObITh
Noay4eHo 130dpaxenie, MASHTHYHOE M300parK eHMI0 Ha MOHI-
TOpe YIajleHHOTo KOMITBIOTEepa,



NMPUNOXEHUE

OPrAHU3ALIUMK,
3AHUMAOLUECSH
CTAHOAPTU3ALIUMEN
CETEMU

B pasanyHbIX MCTOMHMKAX MHGMOPMALMK MO KOMIBLIOTEPHBIM CETAM MOMHO
BCTPETUTh «Hepacposanubie» 00osHaueHna cTangapros TMna X.25 nau
IEEE 802.3. Bo BTopoM cayuae no xpaitHei Mepe B obo3naueniti cTaingapra
¢hurypHpyeT Ha3BaHHe LIMPOKO M3BECTHOM oprannsauni. Ha camom gedqe obo-
3HAYEHHA CTAHAAPTOB 00pPasYIOT CAGKUBILYIOCA CHCTEMY, OCHOBAHHYIO Ha
HCMOJB30BaHMHK ONTPEeNeNeHHbIX TPY I obo3aHaqeHHi » “MOHONOJIMBHPOBaAHHBIX»
TOW WMIM MHOM opranuszaineil. Ma takux opranu3aunii, 3aHuMaloliMecd cTal-
na p'maauuefi B obnacTu KOMOBIOTEPHBIX ceTeil, HaudoJee yacTo YNOMHHAKT-
cfl 4 MeKAYHAPOJHbIE LIEHTPa, KOTOPhle pacnonoxens B Heuese (Illseiina-
pua), u 4 opraausaunn CIIA (cm. Taba. I1.1). Ecau coxpalyenHoe pycckoe
Ha3BaHMe OpraHM3alMi NPpH CChlJIKE Ha Hee MJIM HA COOTEETCTBYIOLIME CTAH-
AapThl He UCMOAB3YeTCA (MITH IUMPOKO He pacnpocTpaHneno), To B Tafa. IL1 na
3TOM MECTE MPOCTaBJIEH ITPOYEPK.

Jo odunuansHOro NpUBATHA («JIe Iope» ) HEKOTOPLIe U3 CTAHI’APTAB ABJIAIOT-
cA TakoBEIMM «Oe haKTOo», NIpeAcTaBaad coboit MoNTyuMBIIME HIHPOKOE pac-
[IpOCTPaHeHHe MPOorpaMMHbLe HJIM ATlla pATHBIE POAYKThI OT KPYIHBIX (OUPM.
[IpuMepoM MOTYT CAYMKHTE KIaCCHYECKHE JOKaabHbIe ceTH Tuna Ethernet,
JJ15 KOTOPBIX MePBOHAYAIbLHLI BADMAHT CETEBOM TOINONOTHH, (hopMaTa nake-
TOB ¥ MeTOAa gocTyrna Oula npensosken coBMecTHo dhipmamm Xerox, DEC n
Intel. Ipyroit npuMep — TeXHOMOTHMM IJIA MOJEMOB HA CKOPOCTD Nepegayn 56
Kour/c K56Flex n X2.

B radn. I1.2 npuBenens! npumMeph! 0b03HAYMEHMIT CTAHIAPTOB, XapaKTepHbIe 1A
pa3ublx opraum3auyii. B onmmux cnyvaax Ha3BaHMe opraHu3aluy BXOAWUT B
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ofo3HadeHue cTaHgapra, B Apyrux — HeT. B rpade «KpaTkoe omicanne co-
JepskaHuA CTaHAapTa» NpuBeaeHs! oduunanbibie hopMyaupeBKky 8o uabe-
JKaHMe HETOYHBIX TOMKOBAHN (CTAHJAPTRI BCE TaKK...).

Ta6nuuya M.1. OpraHmaaumnu, 3aHUMaI0LLMECa CTIHAAPTM3aUKnEN B 06NACTV KOMNLIO-
TEPHbIX CETER ‘

Crartyc CokpaweHnoe NMonHoe HaseaHue
opranu- Ha3BaHue
3aumm
aHr. pyc. aHrANACKOe pyccKoe
mexgyH. CCITT/ MEKTT International Mesx1yHapOIHBIH
ITU-T Telegraph and KoncynbraTnBHbII
{c1993r) Telephone Komurer no Tenedo-
Consultative uuu 1 Tenerpadomnu /
Committee/ MexayHapoJHLI
International TeJIeKOMMYHMKALMOH~

Telecommunication =i coo3 — Tenexkom
Union— Telecom

mexaye. ISO MOC  International MemxnayHapoanas
Organization for Oprasusatms no
Standardization CraHgapTusanuu

mexays. ECMA - European Computer Esponejickas accoumna-
Manufactures LiMA M3roToOBMTEISl
Association KOMIMEIOTEPOB

mexmayH. ETSI - European EBponeickuit MHCTUTYT

Telecommunications craszapTOB B 00MACTH
Standards Institute TenekoMMyHMKaIHOH-

HBI
Hauyon. IEEE = Institute of HMucturyT MHKkenepos
(CIIIA) Electronic and 0 DNeKTPOTEXHMKE 1

Electrical Engineers PaauosneKTpOHHKE

HauuoH. EIA = Electronic Industries Accoumanms 3JIeKTpoH-

(CIIIA) Association HOM NPOMBIIIIIIEHHOCTH

mauyuon. ANSI = American National  AmepukaHCKMiT HALMO-

(CIIA) Standards Institute  HagbLHBIN MHCTHTYT
CTaHAapTOB

Haumon. TIA = Telecommunication TeneKoMMyHUKALMOHHAA

(CIIIA) Industry of America nuzycrpua AMEpHKH
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Tabnwuua N.2. Npumeps 0bo3HaveHiA CTaHRAPTOB (' — COoTRETCTBIME MOXKET BbiTs

HENONHBIM)

Opranu-
3aumns

Mpumepsb!
o6Go3na-
YeHWUH

KpaTkoe onucaHue copepxXaHus
cTaHgapra

CooTtBeT~
cTBylOME
CTaHpapThl’

CCITT/
ITU-T

1S0O

ECMA

EIA

V.34

X.25

IS0 646

ECMA-40

ECMA-82

RS-232C

Mopem, obecneuyBa oMl iepe-
[avy AaHHBIX CO CKODOCTAMM [0
28800 (33600) 6ut/c Ana ucnoib-
30BaHMA Ha KOMMYTHPYEMOIi ceTn
obm1ero NonNbI0BAHMA U HA ABYX-
TOYeYHBIX JABYXMPOBOIHLIX BhIIE-
JNeHHBIX KaHaJiaX TenedOHHOro
THNA

HaTepdeiic Mexay OKOHEYHBIM
obopynoBarneM gaunsix (OO) n
anmapaTypoii nepenaw XaHHbIX
(AILN) nna Tepmunanos, pabora-
IOIIMX B [TAaKETHOM PEKHMe 1 1o -
KAKYaeMbIX K CETAM nepenayu
MaHHBIX 0D11ero NoaL30BAHUA

Habop 7-paspaaHbiX cMMBONOB
nns obMeHa NaHHBIMM B CUCTEMAX
obpaboTri MEDOPMAaLLIM

Crpykrypa kanana HDLC

JlokaJbHBIE BHIYMCANUTENLHBIE
cery. Kananeasni yposens. [Tepe-
Jlauya B OCHOBHOM [10JI0Ce YacToT €
ncnonesosanuem CSMA /CD

MuTepdeiic MexNy OKOHEUHBIM
obopynoBauseM gaunsix (OOL) u
annapaTypoli nepenayvn NaHHBIX
(AIIIL), MCHONB3YIOLMX 1I0CIEI0~
BaTeJbHLIH 06MeR ABOMYHBIMH
JaHHBIMHM

ECMA-40, ISO
6526

CCITT V.3;
ANSI X34

CCITT X.25,
X.75; ANSI
X3.66; ISO 3309

IEEE 802.3

CCITT V.24,
V.28; IS0 2110
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Jna ohrnuanbHeIX OPMYIHMPOBOK XapaKTePHO MCNIOAL30BaHME LIeI0TO pAja
AONOMHHUTEJbHBIX TEPMMHOB, KOTOPbIE CAMM HY K JAKOTCA B ONIpeieneHnu. ITo-
9TOMY MMEIOT NPaBO Ha CYU1eCTBOBAHME MeHee CcTporye hopMYIMPOBKH IIPU
YCIOBMM, UTD OHM OQHO3HAYHO M NPAaBMJbLHO MOHMMAKOTCA KaMIObIM, KTO MX
ucnonesyet K npumepy, RS-232C gacTo Ha3bIBAIOT NOCAEA0BATENLHBIM WH-
TepdeitcoM 1 3TO COOTBETCTBYET HeiCTBUTEIBEOCTH, & BOT HA3BAHUE «TTI0CTIe-
JOBATENbHbIA TTOPT* BPAN JM CAEAYeT Ha3BaTh KOPPEKTHBIM, TaK KaK OHO
CHUIIKOM JaJeKo OTCTYNAET OT 0dHIMabHON (DOPMY IMPOBKH.

BoJblunBCcTBO npuBeerHblX B Taba. 1.2 npuMepoB ABNAIOTCA NPOTOKOIAMK
(xpome ISO 646), npasaa, OTHOCHTEIbLHO NPOCTHIMM.

W rorga Mcnonb3yeTcA Apyraa KnacCHHKaLuA, TPH KOTOPOI IIPOTOKOMbL A&~
JIATCA HA CAEAYIOUME Py NIbL:

e Novell (ot dupmel Novell, nzsectnoit csoumy cerepsimu OC
NetWare),

e SNA (ot cbupms: IBM);
e DECnet (or doupmer DEC),

s TCP/IP (bonbmias rpynmna NMPOTOKOJIOBLAA KOMMYHUKALMK B
JIOKaJIbHOI! CeTH MM BO B3aMMOCBA3aHHOM Habope cereit, B ToM
THCJe LM POKO HCTIoNb3yeMas B cety Internet);

e Banyan (ot ¢oupmer Banyan Systems);

«' Apple (ot dmpmer Apple Computer).

Taxum 00pasom, o6o3Hayvenie MPOTOKOJIOB — KaK pa3 Takas 06aacTh, re aefi-
CTBYET MHOTO CTaHJaPTOB «1e haKkTo»,

YacTb M3 [IPOTOKOJOB YTIOMAHYTA M ONMCAaHa (C PasHoi CTENEHED NeTainsa-
1MH) B APYTUX pasienax JaHHOH KHHUIH.
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10BASE2 - crangapr cermenTta ceTyt Ethernet na TOHKOM KOaKCHANLHOM
rabene.

10BASES —crangapr cermenTa cetu Ethernet Ha ToJlcTOM KoaKCKHaIbHOM
kabene.

10BASE-T — craugapr cermenra cern Ethernet na suroit nape.

10BASE-FL - crannapr cermenta cety Ethernet na onToBOJIOKOHHOM Ka-
Bere.

100BASE-T4 — crangapr cermedTa ceti Fast Ethernet Ha cueTBepeHHOR
BUTOI nape.

100BASE-TX - craunapr cermenta cetn Fast Ethernet na ¢ciBoerH0# Bu-
TOM nape.

100BASE-FX — cranuapt cermenTa ceti Fast Ethernet Ha ONTOBOJIOKOH-
HOM Kabene.

100VG-AnyLAN — nokasbHaf CeTh B COOTBETCTBHM co cTaHaapTom IEEE
802.12 co cropocrbio nepenayn 100 MouT/c, ueHTpanM30BaHHbIM yIIpaBJjie-
Hitem o0MeHOM, TOTIONOTHEF THIIA 3Be31a, CPetoil mepesiayy BHTOM napoil.

1000BASE-SX —craugapT cermerTa ceTi Gigabit Ethernet Ha onToeoso-
ronHom kabexe ¢ namHO% BoHB! cBeTa 0,85 MKM.

1000BASE-LX - crannapr cermenTa ceti Gigabit Ethernet na ontososo-
KOHHOM Kafele ¢ IiuHoi BonHb! cBeTa 1,3 MEM.

1000BASE-CX ~ craugapt cermenTa cetit Gigabit Ethernet va sxpann-
pPOBAHHOI BUTOI ape.

1000BASE-T — cranuapr cermenTta cetu Gigabit Ethernet na Heakpanu-
poBaHHON BUTOI nape.

4B /5B — caMOCHHXPOHH3UPYIOWIMICA KO IS Nepeayu JaHHbIX, TPHMe-
Hsemslit B cetn FDDI, B koTopom 4 61Ta faHHbIX npeobpaszyorea B 5 6ur, me-
peaaBaemMblX B CETh.

5B6B — caMOCHHXPOHV3MPYIOWMICA KO Nepefiayy JaHHbBIX, IpMMense-
mblit B ceTt 100VG-AnyLAN, B koTopom 5 6ur faHHbIX npeobpasytores B 6
Gi1, nepeaBaeMblX B CETh.

8B6T — xox nepepavn JaHHBIX, MCMIONb3yeMblil B cermeHTe cetn Fast
Ethernet 100BASE-T4, & koTopom 8 nepenasaemerx Gur npeobpasyiorcas 6
TPEXYPOBHEBBIX CUTHAJIOB.

8B /10B - Koj nepega4i JalidbiX, KOTOPBIH O NeT MCI0/b30BATLCA B COTH
Gigabit Ethernet.
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AM (Amplitude Modulation) — amnanTyaHaa moaynauus, AM.

ANSI (American National Standards Institute) - HauuonaabHbl MHCTH-
TyT crangaproe CIIA.

API (Application Programming Interfaces) — uaTepdeiich NpuKIagHBIX
nporpamm (oTHocaTeA K 6 ypoeHio mogean OSI).

Arcnet (ARCnet, Attached Resource Computer Net) — noxancHas ceTs,
paapaborannas dhupmoit Datapoint Corporation (ckopocts nepegaum — 2,5
M6uT/c, MeTO 0CTYNAa — MapKepHLIi).

ARP (Address Resolution Protocol) — BbicOKOYpPOBHEBBII MPOTOKOJL OII-
penenenya aapecos abOHEHTOB ceTu.

ASCIHI (American Standard Code for Information Interchange) — ame-
PHKAHCKHA cranza pTHBI Kog obmena MHbopMawed (8 paapanos).

ASN.1 (Abstract Syntax Notation 1) —abcTpakTHOE ONMCaHME CUHTAKCH-
ca, hopMaT ONMCAHKMA NAHHBIX B TpoTokone SNMPE.

ATM (Asynchronous Transfer Mode) — Texuonorua mepegaun uudopma-
Ly, P KOTOPOI 110 ceTy OHOBPeMeHHO MepefaloTCA JaHHbIE, ay M0~ 1 BU-
JIEOCHTHAJIbI, & TAKYKE COOTBETCTBYOLIME TEXHMYECKHE CPE/ICTBA OJHOUMEHHOIT
ceTH, obecneunBawilue obMen undopmaumeii Ha ckopoety xo 622 Méwur/c.

AUI (Access Unit Interface) — Tin pazpema 1 kabend 1214 NOAKTIIOYEHUA ceTe-
Boro agarrepa Ethernet k Tpancusepy (MAU) Toserore koakenanesHOro Kabesn.

Auto-Negotiation — npoTOKoJ aBTOAMAIOTA [JA ABTOMaTHYECKOr0 corJia-
coBaHuA cropocTelt nepenaun B cetn Fast Ethernet.

Backbone network — crep:xuesasn, 6a3oBas, onopuas ceTe, NPeICTARIA-
on1adA co00oji JIHMIO CBA3M MM alllapaTypa C BLICOKO NPONyCKHOI criocob-
HOCTBIO, COEAMHAWIIAA OTAEMbHbIE YACTH €IMHON JOKAJILHOT CeTH UIn He-
CKOJIBKO JIOKaIbHBIX CeTell.

Bandwidth - nponyck#as cniocobHOCTh (BMECTHMOCTB) MH(POPMALIHOHHO-
ro KaHajla MJy cpelel nepenats, obblyHo namepaerca B Mour/c umt MT'u.

BFOC /2.5~ craHmapT ONTOBOJIOKOHHOrO BajioHeTHoro ST-paabema.

BNC (Bayonet Neill Concelnan) — passem GajioneTHoro THIa, NpUMEHA-
0IMITCA, B YaCTHOCTH, B ceTH Ethernet nns coeaMHeHus ajganTepa ¢ TOHKHUM
KoaKcHa bHbIM Kabesem.

BPDU (Bridge Protocol Data Units) — asleMeHThbl JaHHbIX MPOTOKOJA MO-
CTa, IPUMEHAEMOro MOCTAMH CETH I YCTAHOBJAEHUA CTPYKTYPBI CETH M yCT-
paHeHHA NeTeNb.

Broadcast — luMpokoBelaTenbHas nepeyjaya, Mpu KOTopoi naxer (coob-
LijeHne) Moay4aoT sce alOHeHTH CeTH He3aBHCHMO OT WX CEeTeBOr0 ajapeca.

BSC (Binary Synchronous Communications) — IBoiYHAaf CHEXPOHHAA Me-
pejayva JaHHbIX.

BT (Bit Time) — epems nepefayy ogHoro 6ura B CETH.

CAN (Campus Area Network) — cerb, 00beauHARILAA TPYIINTY OJM3K0 pac-
MONOKEHHLIX 3/TAHMM.
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CCITT (Consultative Committee on International Telephony and
Telegraphy) — MesknyHaponubiit KOHCYJILTATHBHbIA KOMUTET 110 TeJle(hOHUN
u tenerpaduu, MEKTT.

CD (Collision Detection) — obuapyskeHMe KOJXIN3MIA, CTONKHOBEHHI Ma-
KeTOoB.

CDDI (Copper Distributed Data Interface) — peanuzauus cetu FDDI na
aJleKTpuUecKoM (MenHomM) Kabese, To xe, uto TPFDDI 1 SDDI.

Cheapernet — 10B0JIbHO pacripocTpaHeHHOE HA3BaHME CETH MM CETMEHTa
Ethernet Ha TOHEKOM KoaKCHaJbHOM Kabene (B OTIHYME OT CEIMEHTE MM CeTH
Ha TONCTOM KoaKCcHAaJbHOM Kabene).

Collapse — kpax ceTH, pe3xoe nafgeHue NMpPoOU3BOAUTENbHOCTH CETH U3-3a
neperpysky NepenasaeMsIM IOTOKOM HHGOPMaIuu,

Collision domain — obnacTs (30Ha) KOH(MIAMKTA, TO €CTE YacTh CETH (Ha-
npumep, Ethernet), Ha KOTopy0 pacnpocTpaHAETCA CUTYAUMA KOHDIMKTA
(konmuauu) neperaBaeMblX NaKeTOB.

CRC (Cyclic Redundancy Check) — meTog KOHTpoNA NPaBUILHOCTH Ne-
penayum c MCnoab30BaHHEM NTOMEXO0YCTOHYMBOr0 UUKINYECKOro KOMIa, a TaKsKe
UMKIMYeCKad KOHTPOJIbHAA cymMa (o0eruno 16- naun 32-paspaguasn).

Crosstalk — Bsaumnoe BIuARKe Kabeneil M NpoBOJOB APYT Ha ApYyra, nepe-
KPeCTHbIE HaBOJIKN.

CSMA /CD (Carrier-Sense Multiple Access/Collision detection)— zeuen-
TPain30BaHHbI METOJ AOCTYTAa K CeTH C KOHTpOJeM Hecyllel (¢ KORTpoaeM
Hanu4MA nepepaun) u obHapysKeHueM KOHMIHKTOB, NPUMEHAEMBIH, B yacT-
rocty, B ceti Ethernet. Pacnpocrpanentoe cokpamenue — MIKH /OK.

Cut-Trough — TN KOMMYTaTOPOB, B KOTOPLIX HE TPOUCXOLNT [IOJHOID PH-
emMa KOMMYTHPYEMOTro rnaKeTa.

DAS (Dual-Attachment Stations) — aborents (cTanuyn) cerun FDDI neoii-
HOT'Q MOARJIOYeHW A,

DBY —cranuapTHeii 9-KOHTAKTHBIA pasbeM, MCIIoNb3yeMblii B ceTn Token-
Ring.

DB15 — craugapTHblil 15-KOHTAKTHBI Pa3BEM, HCIIONb3YEMbII IPH MO -
KaoueHH TpancnBepos Ethernet.

DCE (Data Communications Equipment) — annaparypa nepenaun gan-
HEIX, HaTIpKmMep, Mogem (ATLIT).

DES (Data Encryption Standard) — craupapt wndposanus gannsix CIIA
{¢ 1976 r.), oTHOCAIMIICA K rpyIIe MeTONLOE CHMMETPHYROTO LI POBaHMA.

DIX — o6bennuennte dpm DEC (Digital), Intel u Xerox, cozzaniioe aaa
MopuePsKK i crangaprusainn ceru Ethernet.

DMI (Deskiop Management Interface) — uaTepdeiic ynpasnenus na-
CTOMBHBIMU KOMIIBKITEPaMIL

DPSK (Differential Phase Shilt Keying) — nudpdepenunansuan dgaso-
PasHOCTHAA MOJYAALMA, MCTIONb30BABIIAACH B MOJEMAX C OTHOCHTEIbHO HH3-
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KOJ1 ckopocTbio nepenayn (1o 4800 6ut/c). B HacToALLEE BpeMA B BRICOKOCKO-
POCTHBEIX MOJleMaXx MCIIOJNb2YIOTeH BoJiee COBEPIIEHHbIE METOIbI MOLYIALMN
QAM u TCM.

DTE (Data Terminal Equipment) — okoHeuHoe oBopyHoBaHME HaHHbIX
(OOI), MCTOUHMK MM TPMEMHKK HHMOPMALIHMH, HANPHMEP, KOMIbIOTED.

ECS (Excessive Collision Error) — MuoKecTBeHHBI® KOJIH3UN, TO €CTh
Gonpie 60 koaanauit noapan (owwmbka 8 cety Ethernet).

ECMA (European Computer Manufacturers Association) — Eeponefic-
rafA AccouMauMA NPOM3BOANTEJNEN KOMNbIOTEPOB, MEKIYHAPOIHAA Opraiy-
3auuA.

ECTP (Ethernet Configuration Test Protocol) — nporokoa TecTnpopa-
Hits koHurypauun cern Ethernet.

EIA/TIA 568 (Commercial Building Telecommunications Cabling
Standard) — crargapr Ha Kabenn A JOKAIbHBIX CETel, ONpeae A X
OCHOBHBIE XapaKTePHCTHKN {3aTYXaHHA Ha Pa3HUHBIX YacTOTAX, OTpajke-
HMA, KOJHMECTBO BUTKOB Ha METP JUIMHBL M TJL.).

Ethernet — nanbosee pacnpocTpaHeHHAaA B MHpe JOKaJBHaA CeThb, Mpel-
noykennan (pupmoii Xerox (Tonoaorsa — mmmHEa, Metoa nocryna CSMA/CD,
ckopoceTk nepenauy — 10 M6ut/c). Ynosaersopser crannaprty IEEE 802.3.

ETR (Early Token Release) — pansee copmipoBanue Mapkepa (B ceTn
Token-Ring).

Fast Ethernet — BreicoKocKOpOCTHaA pa3HOBMAHOCTE ceTi Ethernet, ofec-
neynBamilas ckopocTs nepenayn 100 Mosr/c. ¥ nosaeteropser AopaboTan-
nomy crannapty IEEE 802.3u (crannapr yreepskaen B 1995 roay).

FCC (Federal Communications Commission) — ®enepaabHafd KOMUCCUA
10 CBA3YU

FCE (False Carrier Event) — noxHasa Hecyllas, epegaya JaHHBIX De3 npu-
3HaKa HAYana NaKeTa (ommibra B cern Ethernet).

FCS (Frame Check Sequence) — nposepounas nocnefoBaTepHOCTh Kal-
Pa, KOHTPOJNLHAA CYMMA,

FDDI (Fiber Distributed Data Interface) — KoJiblleBaf ONITOBONOKOHHA S
BBICOKOCKOPOCTHAA JIOKaMbHAA CETh (METOM JOCTYNa — MapPKEepPHbIH, CKOPOCTE
nepenaqun — 100 Mour/c).

FIRL - ro :xe, uro FOIRL.

FLP (Fast Link Pulse) — curyausl, nepenaBaemuie B IPOMEMYTKAX MEH -
ny nakeramu B cetu Fast Ethernet B pexcume aproanasiora (aBTOMaTHYECKOTO
COTIacOBaHMA CKOPOCTEN nepenatn).

FM (Frequency Modulation) — yacTorHaa monynaunua, M.

FOIRL (Fiber Optic Inter-Repeater Link) — crasgapT olToBOJIOKOHHQ
CBILZM MEKJLY ABYMA penurepami ceTd Ethernet.

FOMAU (Fiber Optic MAU) — onToBoJIOKOHHBlIE TPAHCHBEPHBI CETH
Ethernet.
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Frame — kajp, nakeT, eJlHHNIa nepegasaeMoii o ceTH HHpopMa .

FTP (File Transfer Protocol) — nporokon nepenayun hadinos, ucnonsaye-
Mmutit B ceri Internet.

Full duplex — pesxim noJHOAYNIEKCHON Mepeay, TP KOTOPOM Iepeia -
Yya MOYKEeT MATH IT0 JIMHIH CBA3M B IBE CTOPOHBI OIHOBPEMEHHO.

GAN (Global Area Network) — rnobaneHas cers.

Gigabit Ethernet — paspabaTeiBaeMas CBEPXBRICOKOCKODPOCTHAA BEPCUA
cetn Ethernel, obecnewiBaiollian CKOpoCTs epegayu 1 I'our/c.

Hall duplex = pexum noxyayniexkcHoii nepegayu, pH KoTopom rnepena-
Yya MOKET MITH TI0 JIHHI CBA3H B IBE CTOPOHLL, HO He 0JHOBPEMEeHHO.

HST (High-Speed Technology) — rexuonoerus 6b1CTPO Nepegayn 1aHHLIX
{(OIMH U3 CTAHZAPTOB MOAYAALMM CUTHAJIOB B MOJIEMaX).

HTML (Hypertext Markup Language) — A3bIK, UCTIOJb3YEMBIH A CO-
anaunA crpanull WWW-cepBepoB, a TakKe caMy BTH CTPaHMLLL

HTTP (Hypertext Transport Protocol) — nporokox nepenaun 1o cern
crpanuin WWW-cepBepos.

I-connector — coeIMHMTEb IBYX KYCKOB TOHKOr0 KoaKcHaabHoro kabens,
ocHanieHHbIX paabsemami BNC Ha ronuax.

TAB (Internet Activities Board) — KoMitcena mo neateasHoOCTH B CceTi
Internet.

IEC (International Electrotechnical Committee) — MesxgyHapoaHbIit
aneKTpoTexHrgeckuii komurer (M3K).

I1EEE (Institute of Elecirical and Electronic Engineers) — MlHCTHTYT uH-
HEHEPOR N0 JIeKTponuKe U paguorexuauke (MUOP), opranuzauns, zannma-
OWAACA, B YaCTHOCTH, CTAHAAPTH3aUMEN JOKAIbHbBIX CeTell.

IEEE 802.1 — craiapt IEEE na obbenunenue cereil.

IEEE 802.2 — cranzapt IEEE na ynipasnenue Jorutieckoii CBA3LIO B CETAX.

IEEE 802.3 - crannapr IEEE, xoropomy ynoenersopaer cett Ethernet (to-
nonorua mnHa, meton gocryna CSMA /CD, cpeaa nepenaum — KoakCHaJ b~
Hblit Kabenb, ckopocTk nepenayn 10 MonT/c i T.0.).

IEEE 802.3u — craunapr IEEE, koTopomy yaosmeteopsieT ceTs Fast
Ethernet.

1EEE 802.3z — cranuapr IEEE, koropomy yuosaersopser cets Gigabit
Ethernet.

IEEE 8024 — cragnapt IEEE, koTopslil onpefeiseT LIMPOKONOAOCHYIO
MAPKEPHYIO LIMHY Co cKOpocThio nepefayn 10 Mbut /¢, MaKCHMaTBHOM i~
Hoil 1,5 kM ¢ uncnom abodenTon o 64.

IEEE 802.5 — crannapr IEEE, kotopomy ynosaersopact cers IBM Token-
Ring (Tononorua Koasuo, MapKepHbIfi JoCTYIL, ¢pefa nepenaun — BUTAHA 11apa,
cxopocts lepegawir 4 Mbur/c 1 T.r.).

IEEE 802.6 — cranpapr IEEE na ropoackyio cers (Metropolitan Area
Network, MAN).
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1EEE 8027 -~ crangapTt IEEE Ha minpokoBeiaTelbHY 0 TEXHONOTHIO.

IEEE 802.8 — crangapt IEEE Ha onTOBONOKOHHYIO TEXHOIOTHIO

IEEE 802.9 —craunapt IEEE Ha uuTerpupoBaHHble CETH C Nepea el peduy
M aHHBIX.

IEEE 802.10 — crannapt IEEE na 6e3onacHocTs cerTeil

IEEE 802.11 — crangaprt I[EEE na Gecriposonnbie ceTH.

1EEE 802.12 — craunapr IEEE, koropomy ynoenereopser cets 100VG-
AnyLAN (ckopoers nepenaun 100 M6uT/c, Tonosorua 36€3aa, LLEHTPaIn3o-
BaHHOE YIIpaRJeHue JoCTYIOM U T.1.).

IP-address — b poBoii agpec, MaeHTHMOUUKPYIOLIMI 0K 30BATEIENH CeTH
Internet.

IPG (InterPacket Gap) — mexxnakeTHas LEJIb, MEX#KKaAPOBLIN HHTEPBAJ,
MMHHMAJNLHO AONYCTHMbI BPEMEHHON NPOMERYTOK MeMAY MakeTaMu
Ethernet (96 6uTOBBIX MHTEPBAJIORB).

IPX (Internet Packet Exchange) —nporokon ofmMena naxketamu 8 cety Ges
JOrMHeCKOro COeIMHeHNA.

IPX /SPX — saGop npoTOKOJI0B HH3KHX YPOBHEI, HCMONbL3YEMbIii B COTAX
Novell NetWare.

ISA (Industrial System Architecture) — naubosee pacnpocTpaHeHsasn B
HaCTOALLEE BPEMA CHCTEMHAA MarucTpaib ePCOHAALHBIX KOMILIOTEPOB THNA
IBM PC. Jimeer 16 pa3psanoB TaHHBIX.

ISDN (Integrated Services Digital Network) — widposas ceTs ¢ uHTeI-
patueii cny:x6 nepenayun TenedOHHBIX, TETCBU3HOHHBIX CHTHAJIOB I JAHHBIX
10 O;THOM JIMHMH.

Jabber — ouwnbra B cetnt Ethernet/Fast Ethernet, upeamepHo 3aTAHYB-
11asicH NEPEJiava NaKeTa, TO eCTh Nepejata B Tevyenue spemenu boasme 400
mrc (B ceTn Fast Ethernet) nan doasme 4000 mxce (B cetn Ethernet).

K56Flex — cranmapt «ne-axto» ot doupm 3COM, Rockwell 1 Lucent
Technologies ni1s aHaJOroBLIX MOJEMOB CO CKOPOCTEIC 00MEHa, oCTUralomesn
33,6 Kbur/c (npu nnepenaye JaHHLIX B ceTh) 1 56 Kbéurt/c (npyu npueme nau-
HBIX OT UMdpoBoro Mogema npoeaknepa). llupoxo npuMenanca o noasie-
HUA MeKOYHaponHoro ctasaapTta V.90 B 1998 rony.

LAN (Local Area Network) — nokansHaa (seramcaurensian) cers, JJBC,

LAPM (Link Access Procedure for Modems) — ipouenypa focTyna K Ju-
HMM CBA3M JIIA MOJEMOB.

LED (Light Emitted Diode) — cBeroguoa.

LLC (Logical Link Control) — Bepxnaii noaypoBeHb BTOPOro YPOBHA MO-
nean OSI (vpoBust yiipasneHna auHMeli nepejgasn), OTBEUAIOLLMIT 34 YIIPAB-
JIEHIE JOTUYECKUMH CBABRAMIL

Login — npoiiecc NoATEEP/KACHIA JHIMHOCTH [T0JL30BATENA KOMIBIOTEP-
HOI CeTH, MCNOJIb3YeMblil 1A KOHTPOJIA IOCTYIIA K CeTH.
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MAC (Media Access Control) — HIMKHUI TONYPOBEHb BTOPOrO YPOBHA MO-
nexu OS1 (ypoBHA ynpaBieHna JMHENEN Nepeflayn), 0TBeYalolnil 3a yrnpas-
JeHMe JOCTYIIOM K Cpesie nepeatm.

MAC-appec —~ yHMRaJbHbl 48-GUTHENT afpec ceTeBoro ajanrepa, ycta-
HaBJAMBaeMblit MpouaBoguTenem ananrepa. [Ipumenserca 8 cerax Ethernet,
Token-Ring, FDDL

MAN (Metropolitan Area Network) — rnobansnas cets B Macturabax ro-
pona.

Manchester-II — caMOCHHXPOHN3NPYIOILMHACH ABY XY POBHEBBIT KOJ, rTepe-
dauu JaHHBIX, IPMMEeHALMICA, B yacTHOCTH, B ceT Ethernet.

MAU (Medium Attachment Unit) — rpancusep cetu Ethernet na roncrom
KoaKcnaJibHOM Kabese, yeTaHABIMBAEMBIN HEMOCPeACTEEHHO Ha Kabeme. Cum.
Takske MSAU.

Mbps (Mb/s, Mbits per second) — MerabuT B cexynay (MbuTt/c), enuunua
M3IMEpPeHMA CKOPOCTH Nepenaty 1 MporyCcKHoi CriocobHOCTH Cpelibl nepenat.

MDI (Medium Dependent Interface} — unrepdeiic, 3aBucammsi or cpe-
Abl, cpefcTBa HENocpeICcTBEHHON CBA3M CO Cpenoi nepefadu, Hanpumep,
pasbeM.

MIB (Management Information Base) —6aza naHHbIx yrpasasioLe MH-
dopmaumy, ucnoassyeMas B nporoxoire SNMP.

MII (Medium Independent Interface) — unrepdeiic, He 3aBucalMil OT
cpelsl Iepeaatiu, CBA3LIBAIOLINI A JANITeD WM KOHLEHTPATOP C TPAHCHBEPOM
Cpenbl.

MMF (Multimode Fiber-optic eable) — MyJIbTHMOIOBEIN ONTOROJIOKOHHBIT
Kabenb.

MNP (Microcom Networking Protocol) — crangaprblit HaGop npoToko-
JIOB MOZEMHOJ CBA3Y, NpeanoxerHbiit hypmoit Microcom.

MSAU uan MAU (Multistation Access Unit) — konuenrparopst cetu IBM
Token-Ring.

NDIS (Network Driver Interface Specification) — cnieuudmkaua uarep-
theiica ceTeBoro jpaiiBepa.

NE2000 - nonynapreni Tun agantepa cetn Ethernet (hupma Novell), cras-
LMt OMHVM 13 haKTHYSCKHX CTAHIAPTOR.

NetBEUI - paciunpesrnntit unrepdesic NetBIOS.

NetBIOS (Network Basic Input/Output System] — ceTeBoe rporpamm-
Hoe obecnieuenne ceaHcoBoro ypoeus smonenn OSI, paspaborannoe nepsona-
vansHo (hupmoit IBM u cTasulee erocaencTeun GakTHUSCKUM CTAHIAPTOM.

NIC (Network Interface Card) — cereroit agantep (KoHTposIJEp), ceTe-
Bas Kapra.

NLP (Normal Link Pulse) — curuaast, nepefapaemMse B cerMenTax
10BASE-T meskny nakeraMy ANA KOHTPOIH UEJOCTHOCTH JIMHMM CBABM.
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NMS (Network Monitoring Station) — cTaHuua yNpaBieEua ceTslo, pa-
Gorawias ¢ npotokoiom SNMP.

NOS (Network Operational System) — cerepas onepaiMoHHa i CHCTEMA.

NVP (Nominal Velocity of Propagation) — ckopocTh pacnpocTpanenus
cirHaxa B kabene, BLIPaskaeTce B IOAAX OT ckopocTy cBeTa C, nanpumep, NVP
=0,7C.

NRZ (Non-Return to Zero} — npocTeifiumit HecaMOCHHEXPOHHIHPYIOLMIT-
e ko nepenayn faHELIX (6e3 BO3BpaTa K HyJIO ), NpUMeHAeMbIIt, HarlpuMep,
B uATepdesice RS-232C.

ODI (Open Datalink Interface) — oTkpsiThlil stiTepcheiic kKaHana TaHHBIX,
creuudiMKala, Mo3BoAILIAR CETeBOMY aflanTepy paboratk ¢ cetamu Novell
NetWare 1 COBMECTUMBIMM C HUMH.

OSI (Open System Interchange) — Mozneas B3aiMOASHCTBHA OTKPBLITHLIX
cucrem (BOC), koTopas BhIIeIAeT CeMb YPOBHEH B CeTeBBIX (DVRKLHAX: 1 —
dousndecknit, 2 — KaHaabHBIN, 3 — ceTeBoll, 4 — TpaHCNOpPTHLI, 5 — ceaHco-
BbIfT, 6 — NpencTaBHTENLCKMI, 7 — YPOBEHE NPHIOMKEHMIT.

Overload — meperpyaka ceTH upesMepHo DoXblIMM [TOTOKOM [lepefaBae-
MOT HH(OPMALMM.

PCI (Peripheral Component Interconnect) — 6uicTpoaeiicTeyioman 32-
s G4-paspAnHas MaricTPash, IPMMeHAIILAACA B NEPCOHATBHBIX KOMITb-
roTepax Tina IBM PC.

PDU (Protocol Data Unit) — moays ik TaRHLIX NpoToKona, 60K JTaHHBIX B
aeffTarpaMMme, MCIIOAb3yeMblil B poTokoae SNMP.

PDV {Path Delay Value) — xpoiinoe (Kpyroeoe) BpeMa 3agep:xen npo-
XOIK@HHA CHTHAJIA 10 CeTH. YUMTBIBAST CYMMAPHYIO 3AlEePIKKY B KADeTbHOIT
CHCTEME, CeTeBBIX aJanTepax, penuTepax i APYIiX CeTeBhIX YeTpolicTBax.

PGP (Pretty Good Privacy) — meToj i poBaHu A JJaH HbIX, 0T HOCSIL I -
¢sl K IPYIIIe METON0B HecHMMeTpH9yHore wngposanua. lliupoko nenoansy-
ercsa seern Internet 144 32Tl c000LIeHNI, TepelaBaeMBbIX [TOCPEACTBOM
INEKTPOHHON MOYTHL

PHY —cpencrsa B3ayumoaelicTeHA ¢ (puanyeckost cpefoi nepegayn B ceTi
(BXORAT B NepBbllT yposensb Monems OSI), Taike npueMolnepeiaTHiEg.

Plenum - tun kabena B Tedaonosoii obonouke, HoJlee YeTONUYHBLI K BO3-
AHCTBUAM OKpY:AKaloled cpensl, yeM obuTHbI Kabenn (non-plenum); mpn
ropeHist He BblIe/1HeT TOKCHYHBIX ra30B.

Plug and Play (PnP, P&P) — cTaHZapTHaA TeXUONOrHA AaBTOMATHYECKOI
HACTPOIKM NapaMeTpPoBR NJIAT, MOAKJIIOHAEMBIX K KOMILIOTEPY, diipm
Microsoft, Compagq, Intel n Phoenix Technologies.

PMD (Physical Medium Dependent) — HuzHIiT oLy posens nepeoro (-
anueckoro) yposua mogem OS], aaBucAmuil or THIA Cpeibl ePeat.

PMI (Physical Medium Independent) — Bepxunii nonypoeess nepeoro
(puznueckoro) yporua mogean OS], He3aBUCALLYII OT THIIA CPellbl [lepeiatiL
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PPP (Point-to-Point Protocol) — nporoxon ceasn ¢ Internet no renedon-
HOMY KaHaany.

PVC — nonuBuaMiIXnopuanas obonouka kabens.

QAM (Quadrature Amplitude Modulation) — muoronoauiIOEHas am-
IUTYRHO-(ha3oBan MOAYMALMA, HCNOIL3YEMaA B BICOKOCKOPOCTHBIX Molle-
max (cKopocTs nepezayuu 1o 9600 Bur/c). ¥ nywinennsni papuant — metog TCM.,

RG-11 ~ pacnpocTpaHeHHEBIT THIT TOJNCTOr0 KOaKeHanbsHoro Kabeas cetn
Ethernet ¢ ponnoBem conporuBaenyuem 50 Om,

RG-58 A /U - pacnipocTpaHeHHbIIT THIT TOHKOr0 KoakcualabHoro kabens ceti
Ethernet ¢ BoNHOBLIM CONPOTHBAEHNEM, PaBHEM 30 Om.

RG-62 A/U — pacnpocTpaHeHHbI THIT KoaKcHaabHoro kabens aua cetu
Arcnet ¢ BOnHOBEIM conpoTHBienuem 93 Om.

RJ-11 — 4eThIpeXKOHTAKTHBIN pas'beM, HCIIONb3YEMbIil 1A MOIKIIOYeHHA
TenetonHbIX Kabeneil.

RJ-45 = tun pazbema 148 npucoeguHenna kabess Ha OCHOBE BUTBIX Nap
{8 KOHTaAKTOB).

RMON (Remote Network Monitoring) — cucrema yiaJeHHOTO MOHHTO-
pHHra ceTm.

R8-232C - cranaapTHslfi uuTepdeiic nocaenopaTeALHON Nepeayn gamu-
HBIX KOMITbIOTEPA. '

RSA (Rivest, Shamir, Adleman) — meton wndposatius JaHHbIX, OTHOCA-
WHHCA K TPYNIe MeTOMOE HeCUMMEeTPHYHOro NI POBaAHUA,

Runt frame — kapaukossiit Kaap (makeT), kaap 8 cetu Ethernet, nmeio-
UM AJIMAY MEeHbLUIe MUHnMaIbHol (512 burr).

RXC (Received Clock) = npurnmMaeMblil CHHXPOUMITYIBC,

RX, RXD (Received Data) — npunnMaemiie ganHble.

RZ (Return to Zero) — caMOCHHEXPOHM3HPYIOLUIHICA TPeXy pPOBHEBBIN KO
nepesaty JaHHBIX.

SAF - cm. Store-and-Forward.

SAS (Single-Attachment Stations) —atoxenTst (cTanumm) cetis FDDI ofn-
HAPHOIO MOAKIIOYEHHA.

SCS (Structured Cabling System) — cTpykTypitpoBaHHas KaGeasHan cu-
cTema anda doxkanpuoi cetn (CKC).

SDDI (Shielded Distributed Data Interface) — peanuzauma cen FDDI na
aKpaHMPOBaHHON BUTOH nape, To #xe, 4o CDDI n TPFDDI

SDLC (Synchronous Data Link Control) — crasgapT ¢HEXPOHHOTO y1I-
pasaenia repenave JaHHbIX.

SFD (Start of Frame Delimiter) — npusuax nayaia kajapa.

Simplex — peskuM CHMILTEKCHON Nepenays, npy KoTopoM nepejgada mMo-
YKET MATH TOALKO B OJIHOM HAIIPABJIEHUI: OT NepPeIaTHNKA K TPHEMHHKY.

SLAN (Switched Local Area Network) — kommyTHpyemasn JOKa ibHaA CUTh,
TO €CTh CETh, COEPIKAILAA KOMMYTaTOPHI (TIePeKITI0aTeNM),
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Slot time — MaxeuManbHO JONYCTUMOE BpeMs OKHA KOJJIM3HI B ceTu
Ethernet (512 6MTOBbIX HHTEPBAJIOR).

SMF (Single Mode Fiber-optic cable) — 0/lHOMOZOBEII OIITOBOJNIOKOHHBIA
kabelns.

SMTP (Simple Mail Transfer Protocol) — nporokon nepenaun coobie-
HUIT DJIEKTPOHHOI MTOYTHI, MCMOJb3yemblil B ceTi Internet.

SNA (System Network Architecture) — apxuTexkTypa CeTEBbIX CHCTEM,
npenoxentas gpupmoit IBM 1 opuenTHpoBanHas Ha 06 beIMHERHE KOMITBIO-
TEPOB CAMBIX Pa3HbIX THIIOB,

SNMP (Simple Network Management Protocol) — nporoxon obmena ans
yAaneHHoi ynpasamomedt ctanuun B cet Ethernet, cny:xaniet nnsa xouT-
poJiA 3a Harpy3KOii CETH M 32 MHTEHCHBHOCTHIO OLIMOOK B CETH, & TaKMKe INA
aABTOMAaTHYECKOTO OTKJIIOYEeHHA HEHCTPaBHBIX CEIMEHTOR.

SPD (Simple Propagation Delay) — npocran (He nBoiiHasn, He KpyroBan)
3alepH<Ka PacrnpocTpaHeHHs CHTHANA B CETH.

Store-and-Forward = THIT KOMMYTaTOPOB, B KOTOPLIX TPOH3BOJAMTCA 071~
HBIJ NpUeM (XpaHeRHe) KOMMYTHPYEMBIX TaKeTOB.

STP (Shielded Twisted-Pair cable) — xabesab Ha ocHOBe 3KpaHUPOBAHHBIX
BUTEIX 11apP, CaMif 3KPaHMPOBAHHEBIE BYThIE NaPhL.

SPX (Sequenced Packet Exchange) — npoTokos ofmena naketamu ¢ Jio-
IMYeCKHM COSIMHEeHHeM. ,

T-connector — T-o0pa3ablit COeAMHUTEIb, CAYAALIMIT A1 NOAKIIOYEHNA
IBYX KYCKOB TOHKOTO KOaKCHaJbHOro kabensa k ceTeBoMy ajanTepy.

TCM (Trellis Coded Modulation) — Moayaauua ¢ peineTyaTeIM KOLUPO-
BAHMEM, MHOFOTIOSHLMOHHA A aMILTHTY IHO-(ha30Ba A MOAYIALMA. ¥ Ty IIIeHHbI
BapmauT MeTona QAM, uenoabaylouit ero Ha ogHOM M3 2TalIOB npeobpaso-
BaHMA CHIHAJIOB.

TCP /IP - nabop npoTOKOJIOB HIMKHWX YPOBHES1 JJIA CBA3K B FETEPOreHHoI
cpede, npumenseMsli B ceTH Internet.

Terminator — TepMMHATOP, COrNacyollee ycTPOHCTBO, BhINOJHANOIEE
aJeKTpHUIecKoe cornacosanne kabensa Ha oboux ero xonnax. Ilpegcrasaner
coboii pe3aucTop ¢ CONPOTHBIICHHEM, PABHbLIM BOJHOBOMY COIIPOTUBISHHIO IIPH-
menAemoro kabens. [Ipucoeanuaaerca Kk kabemo ¢ MOMOIIBIO pa3bemMa.

TIA (Telecommunication Industry Association) — Accounanmus TeJleKom-
MYHHUKALHOHHOI TPOMBIITIEHHOCTH.

Token-Ring — koJbliesas JIokaabHaA ceTh thupmbl IBM ¢ MaprepHbiM Me-
TOLOM JOCTVIIA M CKOpOCThIO Nepegayn 4 Mour/c.

TP (Twisted Pair) — sirraa napa.

TPFDDI (TDDI) - sepeua cetit FDDI na anexrpuyeckom kabene (BuTOI
nape) co cKopocTho Nepetayun tannnx 100 Miur/e. to e, wro CDDI n SDDI

TXC (Transmitted Clock) — npuEumMaeMblii CHHXPOHMITY.IbC.

TX, TXD (Transmitted Data) — nepegaBaembie JaHHEBIE.
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UART (Universal Asynchronous Receiver /Transmitter) —yuusepcalis-
HBI AaCHHXPOHHEBI npueMonepeaatyauk (Y ATIIIIL).

UTP (Unshielded Twisted-Pair cable) — kaGenb Ha oCHOBE HEOKPAHMPO-
BaHHBIX BUTHIX TIap, CaMi HEIKPAHNPOBaHHbIE BHTBIE MaphL.

URL (Uniform Resource Locator) —anpec pecypcos crieliajJbHOTo BUJa,
npumMeHAembli B ceTH Internet.

USART (Universal Synchronous/Asynchronous Receiver /Transmitter)
— YHUBepCaJdbHbBIi CHHXPOHHO-aCHHXPOHHBLT npuemonepenaTyunk (Y CAITIII).

V.34 — crangapr MKKTT (CCITT/ITU-T) ana ananoroBsix Mogemos, obec-
NeYuBaoLIMX Nepeady JaHHbIX CO CKOPOCTAMY no 33,6 Kéut /¢ ans ucnonb-
30BAHMA HA KOMMYTHDYEMOI ceTi oBIIero MoJb30BaHUA W Ha JBYXTOUEYHbIX
OBYXMPOBOJHBIX BhIIEJIEHHBIX KaHaJaX TenedoHHOro THIA.

V.90 — cranpgapr MKKTT (CCITT/ITU-T) nna mogemos, obecreunsaio-
LIMX TlepefaYy NaHHbIX cO CKOpoeTAMMK 1o 56 Kéur /c. Ilocae npunaTua B 1998
rony nogsen utor bopsbe ABYX cTaHAapTOB «ae-charTor» K56Flex n X2,

WAN (Wide Area Network) — ranobansHasn (Beruncanrenessan) cers, IBC.

WWW (World Wide Web) — runeprexcropasa MynbTuMenuiiHas cinyxba s
ceri Internet, conepaiiad MHGOPMALMIO B THIIEPTEKCTOBOM BHIE.

X2 - anaJor crangapra «jae-axro» K56Flex. [Ipunagnesxut pupme US
Robotics.

AboHenT ceT (y3ea) — moboe ycTpoiCTBO, MOAKIIONEHHOE K CETH 1 of11a-
olleecs ¢ Helt (KOMITbIoTep, NPHHTED, CKaHep M T.1.).

AJjanTep ceTeBoii — 3JEeKTPOHHAA NJ1aTa (KapTa) INA CONPAMKEHNUA KOMIb~-
I0TEpPa €0 Cpenoil mepeaaws HHOpMalHH B COTH.

Be3guckoBbie KOMIBIOTEPBL! — KOMIIbIOTEPHI 63 KecTKUX M r’HOKMX JTuc-
KOB, HaaJThHA f 3arpy3Ka KOTOPRIX MPOM3BOAMTCA M3 CETH C ITOMOLIBIO 3arpy-
3ounoro II3Y na nnaTe ceTeBoro agantepa.

BepoaTHocTh ommben — JOMYCTHMOE CTaHAAPTAMM OTHOCUTEJIBHOE SHC-
J10 orMBo4HbBIX 61T B MH(OPMALMHM, TPHHATO NocJe Nepeaaty no NpoTAMXeH-
HOM NoCJeR0BATENbHON JMHEMHK ¢ rTomexami. Jaa undpoebix JaHHLIX MOMKET
3ajgapaThcA Ha yposHe 10°%..10°° uro coorBeTcTBYeT He BoNee YeM OIHOMY
oumbouromy Gury 13 10°... 10° npusaTeix Gur.

BupryanbHbIi KaHan — MOCNeNoBaTedbHOCTh JIOTHYECKUX CcOeaMHeHMI
MEKAY MOChLIACIIMM M MPHANMAIMM KOMObIOTEPOM, NPOMCXOLALMX TIPH
nepegaye MAGOpMaLi.

Brnraa napa — cpefa llepefayud MHMOPMaLMi M3 ABYX 1€ PeKPYy eHHDBIX
MeX Oy coDOoJ 2JIeKTPHIeCKMX NPOBOAOB, XapaKTepHayloinaaca HauboabLIes
TIPOCTOTON MOHTaXa M HUBKOH CTOMMOCTRIO.

Bpems vauana (slot time) — MaKcHMaIBHO IOTIY CTHMOE OKHO KOLITN3MH 11717
cermenTa B cetax tuna Ethernet u Fast Ethernet, pasuoe 512 - BT, re. 51,2
MKC M 5,12 MKC COOTBETCTBEHHO.
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Bpems jlocTyla — BpeMeHHOM MHTEPRAT MENKIY BOIHUKHOBEHMEM 3aABKI
Ha repeaauy AaHHOro aboHenTa M NoJy4YeHHeM NpaBa Ha Nepenaqy.

Boipesennniii (dedicated) ceppep — KoMnbioTep B ceTH, padoTaouiiii uc-
KIIOYUTENLHO KaK CepBep ceTH i He criocobHbII BLINONHATE Apyriue (He ceTe-
BbIE) 3aaun.

lammuposaume — OJHH M3 NPOCTEHILMX clocoboB M POBaHNA JAHHbIX,
OCHOBaHHBINM Ha CJIOMEHHHM HX UM(POBOro NPeaCcTABIEHNMA ¢ MacKoi KOHeY-
HOIT MM GeCKOREeYHOI JIMHBL

I'pynna — noryyeckoe obbeMHEHNE KOMIILIOTEPOB CETH, PEIAIONTNX 00-
LI{Me 3aati M MMEIOLMX OMHAKOBbIe TPABa JIOCTYIIA.

aTarpamma, geliTarpaMmma — criocoB nepenatn nakeTos 6e3 NoATBe P Ie-
HIA TIONYIEHHA B IPOM3BONLHOM NOPANIKE; NPABNJILHLII MOPANOK BOCCTAHAB-
JIMBASTCA NPHHUMAIONUTIM aDOHEHTOM.

JenenTpanusoBannoe ynpagjiesie 00MeHOM —~ MeTOJl yIIparieHns obme-
HOM B CETH, NP} KOTOPOM HET BBIZEJIEHHOrO LeHTPA YpaBaeHsA, U Bce abo-
HEeHTbl PABHOIIPABHBL (XOTA W MOTYT MMETb PasHble MPHOPHUTETE! M0 3aXBaTy
ceTu).

JquameTp ceTH — MyTh MAKCHMAJbLHOM AHMELL B cetit Ethernet, 70 ecTh nyTh
MerAy nBymaA aboHeHTaMM C MAKCHMAJhHON M4 TaHHOI CEeTH 3aJepiKKoi
pacnpocTpaHeHMA CHIHAMIA.

Jomen = B cerax Microsoft — sormieckoe oibeMHEHIE KOMITBIOTEPORE, B
OTHOILENIY KOTOPEIX TPOBOAMTCA €JIMHA A NONNTHKA Ge3004CHOCTH.

JoMenHan cHcTeMa MMeH — CHCTeMa NpeodpasoBatnd UMeH [0Th30BaTe-
aeit ceti Internet B IP-anpeca, cTposinancs 110 MEOTOYPOBHEBOMY TPHHLNITY.

Jpaiisep aganTepa — [IporpamMma, OCYyLECTBIAAIOAA B3aHMONRIICTEIE all-
napaTypsl ipajiBepa i CeTeBOoTo MporpaMMHoOro oiecnedeHus.

3aryxaHMe CHrHaJ2a — ocaabieHne 1epelaBaeMoro CHIHaJa IPH ero [po-
X0 T2HMI 110 COTH, 018 MOLUIHOCTH CHTHANA, TOTePAHHA A NPH NPOXOMKASHIN
no xabe:no. Msmepaerca B geundenax (1b).

3aranyrmasncs nepegayda — cm. Jabber.

3axBar ceTH — noayHeHMe aDOHEHTOM CETII MPpaBa Ha Mepesiavy naKkeTa.

3eeaja (star) — Bua TONOJNOIMK JOKAALHOIT CETH, B KOTOROM K OJTHOMY LeH~-
Tpaabiomy aboHEeHTY (KOHUEHTPaTORY ) MOAKII0HAIOTCs HECKOMbKO nepude-
PHITHEIX a00HEHTOB; TIPH DTOM BCE YIIPaBJIEHHE CeThIO M (M) nepenaiy Beeil
HHGOPMan KK B Hell OCYIUIeCTBIIAST LeHTRANRHbUT abonent,

3ona kouhIMKTOB (0GHaCTH KOMIN3NIT) — MHOKECTBO aboieHTOR (V3/10B)
cetit Ethernet, ocyLUec TBAAIIMX JIOCTYILK ceTH ro meTony CSMA /CD. YacTb
COTH, HA KOTOPYIO pacnpocTpadaeTca curyauya kondankra. Moxer rao-
HaTh B ce0fA BCIO CeTh.

Herounur Becmepeboitnoro nuranna — yorpoierso, obecieunsalolee
aneRTPocHafMKeHe norpedureneii (KOMIBIOTEPOB, KOHIEHTPATOPOB, [PITH-
TEpos i 1.4.) 1Py ¢00AX B 3JIeKTPOCETH.



CnoBape TEPMUHOB M COKPALLEHUI 303

Kanap — 6a30BbIil 3J1eMEHT NepesaBaemMblX NaHHBIX B ceTy. YacTo To ke ca-
MO€, NTO 1 MaKeT.

Kouent — abouenT, ne OTAAIOMIMIT CBOETO PECYPCA B CETh, HO MMEIOIHi
JOCTYN K pecypcam cetu. MHOrIa KIMEHTHl Ha3bIBAKOTCA TaKme pabounMu
CTaHUMAMI B MPOTHBONOJOKHOCTL CRPBRPY.

Koaxcuanenniii kabenb — cpena nepefayn nudopMaimi, aJIeKTputieckui
kabenb, cOCTOALLMIT U3 UeHTPaIbHOTO MPOBOIHIKA M MEeTAJLIHYEC KO OnJIeT-
KM, pasieseHHbIX JH3/TeKTPHKOM.

Kogep/Mexonep — 0IHO U3 YCTPOHCTE MOJEMa, OCYLUECTRIAIONIEE CTATH-
CTHHECKOe C:KaTie/PACclakoBKy JaHHLIX, a TAKKEe MX 3aUIUTY OF ToMex 3a
cueT (hOPMHPOBAHIA It AHAIM3A NOMEXOYCTORYMBOrO IMKI{HECKOro Kofa, 10-
BaBnAEMOro B KOHEU NaKeTa ¢ JaHHBIMHU.

Konauaua — cHTyallia, Ipi KOTOPOH B CETh NEPEIaloTCA HECKOIBKO Ma-
KETOB OJJHOBPEMEeHHO, HTO BBI3bIBAET MCKazKeHe nucdopmauun. Hazsvipaeten
TakKe KOHMAMKTOM HJIH CTOJNKHOBEHIEM,

Kombio (ring) — Big1 TONOJOrMM JTOKaIbHOI CETH, B KOTOPOM Bee aG0HeHTEI
rocaenoBaTeNbHO NepefaoT HHOPMAlMIO APYT APYTY MO ULIHIOHKE, 3aMKHY -
TOW B KOJIbILO.

Kouuentpatop (hub) — yverpoiterso, cayskamee gas obbelMHeHNS He-
CKOJIbKMX CEerMEeHTOB eHOM CceTi 1 He npeofpasylouee nepeaBaeMyio HH-
dropmMaumio.

KoMbuuuposanabii mapmpytusatop (brouter) — yerposicTso (KOMIIbIO-
Tep), ABNALIeecA KOMOHHaUMe]T MOCTa M MapILpyTH3aTOpa.

KoMmyTaTop, KOMMYTHPYIOULNI KOHLEHTPATOP, NepPerRJWYaATEND
(switching hub, switch) — KorneRTpaTOp, NepenaoLUlil Ha PYTIHE CETMEHTDI
TOTBLKO T€ NaKeThl, KOTOPhIE aJPECOBAHEl MM, C eNbI0 CHUMKEHNA HATPY3KN
HA CETh.

KommyTtatop Cut-Through — koMMyTaTOop, HaUMHATOIMI PETPAHCIHPO-
BaTb NaKeThl (KAIPbI) 10 TOTO, KAK MOJHOCTBIO HOAYYHT HX.

Kommyratop Store-and-Forward — koMMyTaTop, KOTOPBIA LOaTyHaeT 1
XPaHWT MMOJHBI NakeT (Kaap) nepea TeM, Kak peTpaHcJIMpPOBATL OT0.

KondaurT, koaansus (collision) — enryauma, npi KoTopoii 8 ceTh nepe-
JIAIOTCA HeCKOJIBKO HAKCTOB, UTO BRI3LIBAST MCKaXKeH e MHopMaLiii.

Kpuntorpatdus — npeobpaszoeanie MBQopMaL ¢ UEALIO HCKIONEHMA 10~
CTYMA K Hej co CTOPOHE! HEJTeTabHbIX 10JL30BaTe e 1 moaMeHb! Hidopma-
. Brawuaet B ceda i poBaHie ¥ KOMILTEKE Mep 1A MOCTHKEHM s BTO-
poii nean (1 poBble NOLMMCH, MMUTOBCTABKH M X311-hYHRIIHI).

Ksmmposaline — xpaHeHie B onepaTHBHOM aMATH KoMkl kaubosee yacto
TpedyeMoit HHOPMAIMI C LETbI0 YCKOPeHHA JIOCTYIIA K Hell,

JIokanbHAA ceTh — KOMIIBIOTEDBI T JIPYTHE YCTPOicTEA, COEIHHCHARBIE
JAMHMAMY CBA3N JLIA Mepefadi MihopMallii MexAy HIMH, KAK [IPABUIO, HA
CPaBHHUTEILHO HEGOJIBILIIE PACCTOAHUA,
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Mapkep — yHHKaJbHAR KOMOMHALMA GUTOR JIM ITAKET CHelMalbHOr0 BUIA,
MCIOMBLAYVIOUMITCA A1A NPOLUeIYPhbl 3aXBaTa CeTH.

Mapkepioe KOABIIO — JeTePMMHHPOBAHHEIH METOJ JIOCTYIIa B I0KAJAbHbIX
CeTAX, aJIbTePHATHBHBI ciyuaiinoMmy Metony nocryna CSMA /CD u obecne-
YMBAIOIMIL, B OTJIYHME OT HETO, OTCYTCTBUE KOJXAM3MIT 1 rapaHTHPOBaHAOE
CBEPXY BpeMA JOCTABKM JAAHHBIX B CETAX NPH OTCYTCTBHU Neperpy3ok. Jo-
NycraeT opraHu3aliio CHCTEeMbl TPHOPHTETOB MEK Ay aboHeRTamu.

MapmpyTusaTop (router) — ycTpoiicTBO (KOMIIBIOTED), CYIKAIIlee 11717 ONpe-
JleneHuA MaplIpyTa, o KoTopoMy Hauboaee Leeco00pas3Ho IepechlsiaTh AKeT.

Memkaaponslit HATepBan (MeknakeTHan wenb, IPG) — nureppan mex-
Iy AByMA NakeTaMmy (Kajgpamu).

MeTon aocTyna — cnocol onpejieneHnA, Kakoit M3 aOHEHTOR CeTH MOXKET
3aXBaTHUThL CeTh i HayaTk Nepeaavy CBOero nakeTa.

Monem (Mony IRTOP-AEMOAYIATOP) — YCTPOICTRO, IIpeobpasylouiee Mg -
pPOBble faHHble OT KOMMbIOTEPa B AHAJOTOBbIE CHIHAJ B Mepe X nepesadei
M0 MoCAe/IoBATENIbHOM JITHUMN 1, NocJie lepenayy, npoussonAmee obpaTHoe
npeodpasosanue. Kpome hyHKIUMI coraacoBania oJ0ckl YacToT, 3aHUMae-
MOSi Nepe/laBaeMbIMi! CHIHATAMM, C TIOJ0COH [PONYCKAHUA pPeajlbHOM JMHUK
nepenayul, BUMOAEAIOT MHEOTO APYTHX (PYHKUMIL, KAK NPaBKHJIO0, YUCTO anmna-
paTHBIMM CPeICcTBaMy (cxxaTHe JaHHBIX, (DOpMHIPOBAHME I MPOBEPKA NOMe-
XOYCTOMYMBOr0 MKIMYECKOr0 Koja, 3X0-KOMITeHCalMaA i Ap.).

Monembl, pAHOBHAHOCTH N0 THIAM JMHUN Nepejayn — ClelnanbHbe
THIILI MOAEMOB 1A paboThl B IHMHEKMKM 31eKTponposoku (power line modems),
B cueremax kKabensroro reneeniedus (cable modems) i1 B GecnpoBoaHBIX (pa-
ano-j auHuaAx (radio modems).

Monorasan — ceTb (MM Cpeaa repefayn ), B KOTOPO§H HCITONMb3YeTCA Y3KO-
1IoN0CHaA Nepeaya.

MocT (bridge) — yerpoitcTBo {Romnmé'rep), cryxalllee 118 obbenuueHne
B EMHYI CeTh HECKOJMhKHMX CeTeli pasHeIX Tunos (Hanpumep, Ethernet u
Arcnet), a Takxe [ CHIXKEHU HATPY3KH B CETH.

Hesbileslennbiil ceppep — CepBep, KOTOPKIT MOMKCT BbIMOJHATE NOMMMO
hy UKL 110 06CTYKUBAHMIO COTH erlle U JIPYTHe 3a/1at L.

Hecnmmerpuanoe nutpoBanme (B cHCTEMaX € OTKPBITBIMH KJIHOMaMU —
public-key systems) — meTon WM poBalng, NPy UCNOJE30BAHHH KOTOPOTO
KamUIblil 0)1630BaTeNL MMEET Napy KaKHeil — oTKPHITLIN 11 Wi poBaEna
M 3aKPRITHI (CeKPeTHBIN) 1aA feuntdpoBanits,

Obnacte Konusnii (collision domain) — ¢m. 301a KondaukTOR.

O6on0uKa ceTeBasn — CETEBOE IIPOrPaMMHOe obecneueHe, peaauayoles
CBA3L OIePallMOHHOI CHCTEMb] KOMINILIOTEPA ¢ CEThIO.

(mnopanrosas ceThb (peer-to-peer network)— ceTs, B KoTOPOIl HeT BLIIE-
JIEHHBIX CepBepoB M HepapXHi cpeau KoMnuiorepos. Bee koMnploTepbl MOTYT
OblTh cepBepaMM i KJIAHeHTaMM.
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OxnBo konnuauii — BenyKHa ABOHHOM (KPYTOBOH ) 3a e piKKH B 30He KOH(-
JUKTa (0DIacTH KOAJIMINT).

OnToronoronnblii Kabelb = cpena nepena4n MEGOPMALNHK, IpeCTaBIA-
oan coboli cTeRAARNOE MY MIIACTHROBOE BONOKHO B 000/104Ke, 110 KOTOPOMY
pacrnpocTpaHfAETCA CBETOBO CHTHAJ.

OrpakeHie cUrHa/la — BO3HUKHOBEHNe 00paTHOM BIeKTPOMaruTHONH BOJ-
Abl TP HECOTTIACOBaHIIbIX KOHUAX JNeKTPHYecKoro Kadela, MeKaKalolee cur-
HaJ B CeTH. .

Ouudxky nepegaun — MCKAMKEHNUA nepejasaeMoil nHMOPMALUK B CeTAX
BCNEACTBME BHELIHMX [MOMEX, HeKa yeCcTBeHHbIX Kabenell, HeucnpasHocTeil ce-
TeBoro oHopyAOBaHHUA, HEIIPABUILHOrO COTIACOBAHMA ANEKTPUYECKHX Kabe-
JIeif, OTCYTCTRHA rajbBaHHYCC KO PAa3BA3KHM, a TaKiKe BCJIENCTBHEe KOH(ANK-
TOB (KOJIN3MIL) Nepeaatn.

MakeTr — epnunua nudopmaing, nepeiasaemMoit o cetu. MoryT ObITh KO-
POTKMMH ([opAka fecATKOB 6alT M faze equANL DaiT), a TaKMKe JITHHBIMM
(nopAnka HecKoONLKNUX KuaobafiT). Brioyator B ceba nanibie (neobazaTenb-
HO), afipeca M YIpaBJAlolne Kokl

IMeTna — 3aMKHYTLI KOHTYP Mepenayn HEDOPMAaIliy B TOMOMOIHI CETH.

Ieperpysra (overload) — cuTyauss, npi KOTOpoi ceTb He MoykeT pabo-
TaTh [PHM MOJTHON HATPY3Ke G0JbIIYI0 9acTh BpeMenn. B CeTAX, HCNOJb3VIO-
wux metoa goctyna CSMA/CD, neperpy3ska cBaAzaHa ¢ pOCTOM 4MCaa KO-
JIM3MIT M3-3a KOHKY PeHiNi aDOHEeHTOB B CeTI.

[Mepexaouarens = TO jKe, HTO KOMMYTATOP.

IMepexpecTHrie MoMex — B3aMMHOE BIMAHME (HABOJAKM) JIBVX pacnoso-
JKEeHHbIX PALOM IPOBOJIOB, MCKa Kaloulee CUrHaJb! B 2THX NTPOBOSaX.

IepecranoBra — OJHH M3 NpocTeiumx crnocodoB 1 PoBAHNA JaHHBIX,
OCHOBaHHbI HA H3MEHEHHI PACTIOJIOAKEHHA CHMBOJIOB HCX0AHOTO COOBIEeH 1A,
Hosasn nociegoBate bHOCTE PacnosIOKe A CHMBOJOB ONPeAeIaeTeA BhiOpali-
HbIM KJIKOHOM.

ITosTopuTens, pemitep (repeater) — ycTpolicTBO 1A BOCCTAHOBJIENNA M
YCUJIEHMA CHTHAJIOB B CeTH, ChYyrKalllee I8 YBeJHYeHHA ee JIHHBL

IMoacTanoBKa — ONMH H3 MPOCTeHIINMX cNocoDOB LM POBAHI JalHbIX, OC-
HOBAHHBIT Ha MCIIOJb30BAHM M aJbTEPHATHBHOIO ampaBuTa (MM HECKOJMBKUX
andhaBuToR, MPH MHOrO3TAINIOI NOJICTAHOBKE) BMECTO HCXONHOTO ai(haBHTA.

TMokaszaTean ucnoab3oBanusa ceTi (network utilization) — oruoiuenne
yyesa HaiiTos AaHABIX, (PaKTHYECKI NepeiadHbIX 110 CETH B TEHEHHE 3a Ak~
HOFC BPEMEHH, K MAKCHMAJIbHO BO3MOXKHOMY J1f Launoii ceTir uneay. B ce-
TAX, HCMOALIYIOMX MeTo focryna CSMA/CD, oot nokazaTeb CBA3AH, B
TOM YHCJIe, M ¢ KOJHYECTBOM KOJIH3NIL.

Mopos gawuil TOTMHEOM — NOJHHOM, PeICTaBAAIoMiT coboil aabTep-
HATMBHYIO 3anuch MHCAA B JIBOMYHON CHCTEME CUHCIeNH, HEHYIeRble Koad)-
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hUIHeHTLI KOTOPOrO ONPeiedaioT CTPYKTY PY Kogepa U feKoaepa HKInHec-
KOTQ Kola (CTPYKTYPY 00paTHBLIX CBAZEN B CABHTOBOM PErHCTpe).

IMpennos;xennan narpyska (offered load) — koanyecTBo JaHHBIX MAK Kall-
POB, KOTOPOE A0JKHA MePelaTh CeTh,

Ipobka — 32-6uTHaA NOCNIEIOBATENBHOCTD, MepeaaBaenmasn aboHEeHTOM CeTH
Ethernet npu odHapyMenun KOIIM3NY A YCHICHNA KOH(IMKTA ¢ UeTBI
ero obnapy®eHuA scemM aboHEeHTaMI1, YUACTBYIOLIMMH B KOH(PIMKTE.

Tporoxren —ualop npasmua, ajdropursm obvena wkndopmaieii mexay ado-
HEHTAaMI CeTH.

Pabouan rpynna - rpynna KOMIILIOTEPOB COTH, COBMEC THO MCTTONbAYIOWAR
KaKHe-HIOY b pecypcehl.

Pabouan cranusea — Apyroe Ha3paHie aboredTa ceTH, KIiteHTa ceTH (B po-
THEOTIOJIOAHOCTh CePBEPY ) MM CNelMaIbHOTO KOMIIbIOTEpa, OPHEHTHPOBAH-
#oro Ha palory B cerTu.

Pa3smHoxeHte Kaqpos — Hapyluene ofMena B CeTH ¢ TONOJOruel mmuHa
NP3 HAJAMYHI B HEll NeTelb,

Pemipertop — nporpamma, 06pabarhipaloiian 3anpockl ONepalioHHol cr-
CTEMBb! } PaslesAIONIas X Ha JIOKaTbLHBIE 11 YIaJleHHbIe.

Perpancaauua — npuem unepeiayda nidopmatii 6e3 ee H3MeHeHH A, HO ¢
BOCCTAaHOBJIEHHEM Y POBHEN CHIHANOB M HX (DOPMBL

Ceanc — Toriuyeckoe COeIMHEHHE MexK Iy aDOHEHTAMH ceTH 1A 06MeHa MH-
hopmalLielt; BKIOYaET B cefA Nepelayy HeCKOJIbKHX NakeToR.

CermenT —4aCTh CeTH, OTPAHMMEHNa N Pa3IeNA0INNMI YeTpolicTBaMiI (pe-
mTepaMit. KOHUEHTPaTOpaMil, MOCTaMy, MapIIPYTH3ATOPaMy, LLLIK3IaMH},
HMHOTZIA HCTIOIb3YSTCH KaK CHHOHIM MOHATHA CeTI.

Cepsep — aboReHT ceTy, OTHAIONUMIT B CETH CBOJ pecype i HMEIOLLIT JH
He uMeloLitit focTyNa K pecypcam ceTi. Takske cepsepom HashiBaloT Cliel-
aJIM3HPOBaHEbIH KOMNBIOTED, NPeaHa3HaYeHHBI 1A paboThl B ceTH (IMeeT
ObloTponelieTEY 0N auckl OoNboro odbema, SbleTpriit npoueccap, 6odn-
LUIYIO MaMATH).

Ceprep 6a3e! JaHHBIX — CTIEUNAIN3HPOBAHHBIN KOMNTKLIOTED, obecneynsa-
10111171 KJAMEHTOB CeTH T0CTYNOM K §a3e JaHHBIX (N0 ceTH MepechinaloTe A TOMb-
KO 3aI1pOChk! M 3anpauneaeMan uudopmannan).

Cepsep nevary — KOMTIbIOTEP, 00€CIIEUHBAIOLINIT JTOCTY N KIMEHTaM CeTH
K COBMECTHO HCTIONb3VEMOMY IIPHATEDY.

Cerepan onepanopHan ccTeMa — NporpaMMmyoe ofecnedenne, ynpan-
gsnee paboToil CeTH M MO3BONHIOLLEE NOALEPKHBATE CBA3L 1l COBMECTHO
HENOARANNATE PECYPCHL

Ceresoii atanrep (08 e ROHTpoJsiep, MATepelic, ceTepas KapTa) — sJeK-
TPOHHAA I1NATA, COTMPATAKLAA annapaTypy adoHeRTa CeTH M JIMHHN CBA3N
CETI.
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CeTb 11a OCHOBC CEPBCPA — COTL, B KOTOPOI UMEETCH YeTKOE pasfiesienue
abOHeHTOB Ha KJIMEHTOB If CCPBEPOB, M B KOTOPOIt €CTh XOTH OBl OJIMA Bbije-
JeHHbIl cepeep.

CummeTpuuHoe unipposanue — mupposanmne, MPpU KOTOPOM OIMH U TOT
HKe K09 MCoIb3yeTCA Kak Aaa wnd posanu, Tak n g fewindposannn
(pacunipposanmst) JaHHBIX.

Crpembaep/Jeexpembiaep — 0HO M3 YCTPolicTB MOJEMa, CIyXKalee gas
CHMKEeHUA BePOATHOCTH cO0A CHHXPOHM3a LM HA IPMEMHOM KOHIE JIHHHY H3-
3a JJIMHHOMN UeT0YKI M HML, MM HyJiel B TepelaBaeMbIX JaHHbIX.

Cpena nepeaadis ugopmaLi — SASKTPHYecKHIT Ka0eb (KoaKCHaNbHbI,
BiTAA [Mapa), BOJOKOHHO-0IITHYeCKNH Kabenb, paauoKkadas, nndpakpacHbii
KaHAJ, TO ecTh TO, YT UCI0Ab3YeTCA B JaHHOH CeTH JNA ¢BaA3N aboHeHTOB,
XapaKTepH3YeTCA CTOMMOCTLIO, YI0BCTBOM NOAKIIOYEHMH, IPONYCKHOI ¢TI0~
CcOOHOCTBIO (TO €CTh IPCASILHON CKOPOCThIO Nepeain), NpeteabHol ATHHOoMA
JIMHHIM CBA3M (3aTyXaHMeM CHTHAJa ¢ paCCTOAHMEM Ha AaHHOS JacToTe), no-
MEXOYCTOMHHBOCTLIC, CEKPETHOTThIO NePelaBaeMbiX AaHHbIX {BOIMOKHOCTHIO
MOACAYUIMBAHMA), TPehyemoii CIOMHEOCTEIO0 alanTepoB abOHEHTOR, & TAKMKE
pAAoM crierduecKiX [lapaMeTPoE, MEHee BayKHbIX 1A M10/1b30BaTe el ceTi.

Tononornsa — MeTo1 COCAMHERHA, CTPYKTYPa cBAzel abonenToB ceTi. Oc-
HOBHBIE TOMNOAOTHH — 3TO 3BE3]1a, IHMEA M KOJBLO, Pe3Ke BCTPEYAIOTCH TOTIo-
JIOPMH LeToUKa M IepeBo; TONoJ0rN pasaniaoTea Tpebyemoii I THHOoII coegn-
HUTEIbHOTo Kabelia, yiobcTBOM CoeTIHRHMA, BOBMOMKHOCTAMH NOARJIOUYe HHA
JOMOJHKTENHBIX a00HCHTOB, OTKA30Y CTOMYMBOCTDBIO, BOSMOKHOCTAMN YIpaB-
JIEHHA 0DMenoM,

Tpancipep (TRANSmitter+reCEIVER) — npueMonepenaT{i4g ceT, ey~
KA 1A YMOLLHCHIA CHTHAOB MAM 478 npeobpasosanna duandeckoii
NPHPOJAL! CHIHAJO0B (HAIIPHMED, 3IeKTPHYECKIX CHTHANIOB B CBETOBBIE M Ha-
oBopoT).

¥3en — KOMIbIOTED MK APYTOE YCTPOIHCTEO, NOJKIIOYEHHOE K CeTH, TO JKe,
9T0 aDOHENT.

Yarononocnas nepejxaua (baseband) — cnocod nepegaun ganusix rno Ka-
6eia He3 MoLyaHLIY (KamabUl 61T KOAMPYeTCH onpeieeHHbIM COUeTAHHEeM
YPOBHEN CHIHAMA).

IlenTpanusoBaHnoe ynpasieHne odMeHOM — METO YIIPaBJICHI A 0OMeHOM
B CETH, IPH KOTOPOM 0J(HH KOMNbLIOTEP MM OJHO CHeUNAIBLHOS YCTPOHCTRO
YHPaBIaeT BCeM 0OMEeHOM B CETH.

Hukmnueckuii Koy (CRC) — adupex BB NOMEXOYCTONUMBLIIT KOJT, MO~
BBOAAIILIT 00HAPYHOLTD DObLLEOE H4HCA0 OMMBOK B NPHHATOLN HidopMallHi
PH MaRoH M30LUTOMHOCTIO I HCNOIR3YEMELL, B HaCTHACTH, B COCTARE TIepe fia-
BAEMBIX 110 COTH MAKEeTOR.
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Illennona reopemMa =~ COOTHOLIEHNE, CBASBIBAIOIIIEE MAKCHMANLHO BO3MOMK -
HYK CKODPOCTR Nepenayy NaHHBLIX 110 IMHKKM CBA3K C €€ ToA0coi nponycKaHua
M OTHOLUEHHEM CHTHAJ/IIYM.

Illyuna (bus) — By TOMONOrMM JOKANBHOJ CeTH, B KOTOPOM BCe aBoHeHTHI
rapaiienbHo MOAKIIOYEHB! K IMASAHOMY OTpe3Ky kabend, coTNacOBAHHOTO Ha
KOHIAX.

llInpokoRewmaTenbHOE coobienne — coobileHne, MpeHa3HaYeHHoe 1711
BCEX [ONL30BATENEH CeTH M MPMHUMaeMoe BceMy aboHeHTaMu,

lupokosemarensnan 0bnacts (broadeast domain) — HacTs ceT (Mam Best
ceTh), 110 KOTOPOH PacNpoCTPalAIOTCA UIHPOKOBEIIATENbHBI® NAKETH! (C00b-
WEeHnA).

lllnpokononocHadA CeTh — CeTh, B KOTOPO# UCTIOAL3YeTCA MOAY IALMA [epe-
JaBaeMbIX CHIHAJIOB M HECKOJBKO HACTOTHRIX KaHal10B nepena4u uHLbOpmau,mn,

Ilucpposanne — crnocod 3amuTel HHQOPMALKH OT HECAHKIMOHUPOBARHO-
ro gocTymna 3a cyet ee 06paTHMOro npeolpa3oBaHUA ¢ MCTIOABI0BAHMEM 04HO-
IO MJIM HECKOJBKHX KITroueit.

[Ilmo3 (gateway) — yCTPOHCTEC (KOMIOBIOTEP ), CAYIKALIee A oG beanHe-
HUA CeTel ¢ COBEPILEHHO PAaRIMIHBIMYU TIPOTOKOIaMH obMeHa.

llym — BpemeHHbIe MK (ha30Bhie MCKAKEHMA CHTHANA B CeTH, KOTOPEIE
MOTYT HapyIIHUThL 0OMeH.

JxBasnalizep — 0JIHO }I3 YCTPOMCTB MOJEMa, CayKalllee 114 KOMIeHcalun
HMCKRAKEeHMIT aMIJIHTY JHO-YaCTOTHOM XapakTe pUCTHRY JUHMM, B KOTOPO#M e~
NONb3YETCA MOAEM.

DNeKTPORHAA NOTITA — CHCTEMA Nepellauy coobleanii Mex 1y NoJib30Ba-
TeNAMY CeTH.

JneKkTpoHHble KoH(ePeHIK — clecTeMa nyGanyroro ofMena HOBOCTAMH
M 0BCy K IeHI A HOBOCTE B CeTH N0 pa3Hoobpa3HbiM TeMaM.

9xo0-KOoMIIeHCAMA — OJIHA M3 (DYHKIIMI MOleMa, COCTOAIIAA B [OAABIE-
HHMH cOOCTBEHHOTO CUTHANA MoaeMa, OTpaeHHOro 0T NPOTHBONOJIOKHOTO KOH~
L& JIMHUM, IPH AYTIIeKCHOM obMmene.

HAuencran ceTh — CETh, MMEIOLIAA MHOKECTBO MapPIIPY TH3UPOBAHHBIX CO-
EIIPIHEH.HI:! MeAY COCTABMAWMMMH et JOKANIbHLIMMY CETAMM.
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