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2.1. Cmpykmypa TO CAllP
2.1.1. TpedooBanus k TO CAITP

Texunueckoe obecnieuenne CAIIP Bkmowaer B ce0si pa3nuyHbIe TEXHUYECKHE CPENCTBA
(hardware), ucronmp3yemble Ui BBIIOJIHEHHS aBTOMATU3UPOBAHHOTO TPOEKTHUPOBAHUS, a MMEHHO:
OBM, mnepudepuiiHpie yCTpOWCTBa, CETEBOE OOOPYIOBaHHE, a TaKkXke O0OpYJOBaHHE HEKOTOPBIX
BCIIOMOTaTEeNbHBIX CHCTEM (HalpUMep, U3MEPHUTENBHBIX ), TOIACPKUBAFOIIIX IPOSKTHPOBAHHE.

Hcnonszyembie B CAITP TexHMUECKHE CPEICTBA JOJKHBI 00€CTIeUnBaTh:

1) BBINONHEHHE BCEX HEOOXOAUMBIX MPOCKTHBIX TMPOLEAYP, IS KOTOPBIX HMEEeTCs
COOTBETCTBYIOIIIEE IPOrPAMMHOE 00ECTIeUEHHE;

2) B3aMOJICHCTBUE MEKIY MPOSKTUPOBIIMKaMH 1 DBM, moaaepxky HHTEpaKTUBHOTO peXuma
paboThI;

3) B3auMoOneiCTBME MEXKIy 4ICHAMH KOJUIEKTHBA, BBHINONHSIOIIUMH Pa0OOTy HaJ OOIIUM
HPOEKTOM.

[TepBoe u3 >THX TpeOoBaHMii BbImonHseTcs pu Hanuynu B CAITP BeIMHCIMTENBHBIX MalIuH U
CHCTEM C IOCTATOYHBIMH POHU3BOAUTEILHOCTBIO U eMKOCTBIO TTAMSITH.

Bropoe TpeboBaHHE OTHOCHTCS K IMOJBH30BATEIHCKOMY MHTEP(ENCY M BBIMOTHICTCS 3a CUET

BriIroueHus B CAIIP YI[O6HBIX CpCACTB BBOJAa—BbIBOJa JAHHLIX U, IPCKIAC BCCTO, yCTpOﬁCTB oOMeHa



rpaduueckoil nHpopMaIHen.

Tperbe TpeOoBanue oOycrnoBnuBaeT oObenuHeHHe anmapatHbix cpeacts  CAIIP B
BLIYUCTUMNENLHYIO CEMb.

B pesynbrare obmas crpykrypa TO CAIIP mpencrasiser co0oil CeTh Y3710B, CBSI3aHHBIX
MEXTy cO00ii cpefoi mepeaauu JaHHbIX (puc. 2.1). Vzramu (craHUsAMU TaHHBIX) SBISIOTCS padodne
MeCTa MPOEKTUPOBIIUKOB, YaCTO HA3bIBAEMBIC A8MOMAmMu3uposanHsimu padbouumu mecmamu (APM)
wm  pabouumu cmanyuamu (WS — Workstation), mmm moryr ObITh Takxke Oonbimme SBM
(meltH(peliMbl), OTACTBHBIC IepUepUiHbIC U U3MEPHUTEIbHBIE YCTpolicTBa. MiMenHO B APM nomKHBI
ObITh cpencTBa mansi umHTEpdeiica mpoektupoBmuka ¢ DBM. Uro kacaeTcss BBIYHCIUTEILHON
MOILHOCTH, TO OHAa MOXET OBbITh pacHpelieleHa MEXAY pa3InYHbIMU y3JIaMU BBIYMCIUTEIIBHON CETH.
Cpeoa nepedauu danusix pEICTaBlICHAa KaHATIAMH NIEpPeIavyu JaHHBIX, COCTOSIIIMME U3 JIMHUN CBSI3U U

KOMMYTAIlMOHHOTO 000PYAOBaHUSI.
Puc. 2.1. Ctpykrypa Texuuueckoro obecrnedenuss CAIIP

B KaXXJI0M  y3JiIi€ MOXHO BBIIACIINTD

oxoneunoe  obopyoosanue  dauuvix  (OO]),

Minicomputer

BBITIOJIHSIONIEE ~ ONpENeNieHHYI0  paboTy 1o

Cpega nepepauun
OaHHbIX

MPOEKTUPOBAHUIO, W annapamypy OKOHYAHUSL
o kanana oaunvix (AKJl), mpegHazHaueHHYIO IS
cesu OO/l co cpenoil mnepepauu JaHHBIX.
Hanpumep, B  kauectBe  OOJl  MOXkHO

paccMaTpuBaTh IEPCOHAIBHBIA KOMIIBIOTED, a B

VAX

IBM AS/400 kauectBe AKJ] — BcraBiasiemMmyro B KOMIBIOTED
CEeTEBYIO IIATY.

Kanan nepeoauu oannvix — cpecTBO JIBYCTOPOHHET0 OOMEHa JaHHBIMH, BKJIIOYAIOIIEe B ce0s
AKJl u nunuto cBs3u. Jlunuell c8A3u HA3BIBAIOT 4YacTh (PU3MUECKOW CpEbl, MCIOJIb3YyEeMYIO IS
pacnpoCTpaHEHUs] CUTHAJIOB B OIpPEAEICHHOM HANpaBiI€HUM; NpPUMEpPaMHU JIMHUN CBS3M MOTYT
CIIy’)KUTh KOAaKCHaJbHBIA Kabenb, BHUTas Iapa MPOBOAOB, BOJIOKOHHO-ONTHYECKAs JMHUS CBS3U
(BOJIC). bnuskuMm sBisieTcss MOHATHE KaHala (Kanana ceésA3u), TOJ KOTOPHIM MOHUMAIOT CPEACTBO
OJIHOCTOPOHHEH mepenaun JaHHbIX. [IpumMepom KaHama CBA3M MOXET OBITH I[0JIOCAa 4YacToT,
BbIICJICHHAs] OJIHOMY IMEpelaTyuKy NpU paguocBs3u. B HEKOoTOpol JMHUM MOXHO 00pa3oBarh
HECKOJIbKO KaHAJIOB CBS3M, MO KaXJAOMy W3 KOTOpPBIX Iepenaercs cBosi MHpopmarus. [Ipu stom

TOBOPAT, YTO JJUHUSA PA3ACTIACTCA MCKAY HECKOJIBKMMU KaHAJIaMU.

2.1.2. Tunsl cerei

CymiecTBylOT JBa  MeToJa  pa3fefieHHs JIMHUM  Tepefayd  JaHHBIX:  6peMeHHOe
myremuniexcuposeanue (nHade pasaenenue no Bpemenu uinu TDM — Time Division Method), npu
KOTOPOM Ka)KJIOMY KaHalTy BBIIENSETCS HEKOTOPBIM KBAaHT BpeMEeHH, U uacmomuoe pasoenerue (FDM
— Frequency Division Method), mpu koTopoMm KaHaTy BeIIENsAETCS HEKOTOPask OJ0ca YacToT.

B CAIIP HeGonpmMX NPOEKTHBIX OPraHU3alMii, HACUUTHIBAIOIIMX HECKOJIBKHX JIECSATKOB
KOMIIBIOTEPOB, KOTOPHIE pa3MeEIIEeHbl HAa MaJbIX PACCTOSHHUSX OJUH OT JAPYroro (Hampumep, B OJHOMN

NN HECKOJIBKHX COCCOHHX KOMHaTaX), 06’BG,ZLI/IHHIOH_Ia$I KOMIIBIOTEPBI CETh ABJIACTCA JIOKAJIbHOIA.



Jlokanvuas eviyuciumensvuas cemv (JIBC mimm LAN — Local Area Network) nmeer nuHuio
CBSI3M, K KOTOPOM MOAKIIOYAIOTCS BCe y3ibl ceTH. IIpu 3ToM Tomonorus coequHeHuil y3ios (puc. 2.2)
MokeT ObITh ImmHHAsA (bus), kosbmeBas (ring), 3Be3mHas (star). [IpOTSKEHHOCTh JIMHUM W YHCIIO

noJkJtouaeMsbIx y3710B B JIBC orpanndeHs!.

T E‘é

B 6onee KPYIIHBIX I10 Macuiradam IMPOCKTHBIX OpraHu3alusix B CETbh BKIIIOYUCHBI JCCATKN—COTHU

Puc. 2.2. BapuaHTbI TOMOJIOTHH JIOKATBHBIX
BEIUHCIIUTENLHEIX CETEH:
a — IIYHHAS;
0 — KoJblIeBast;
B — 3BE31HAA

u 0oJiee KOMIIBIOTEPOB, OTHOCSIIUXCSA K pa3HbIM IPOEKTHBIM M YIIPABICHUECKUM IOApa3AeICHUIM U
pasMELICHHbIX B IOMELICHUSX OJHOIO0 MM HECKONbKMX 3J1aHui. Takylo ceThb Ha3bIBaIOT
KopnopamusHou. B ee cTpykType MOXHO BblienuTh pan JIBC, Ha3zpiBaeMbIX noocemsamu, U CpeacTBa
ceazu JIBC wMexnay coOoil. B 3T cpeacrtBa BXOAAT KOMMYTAallMOHHBIE cepBepbl (0JI0KH
B3aUMO/ICIICTBUS OJCETEN ).

Ecnu 31aHus MpOeKTHOW OpraHu3aliy yaajleHbl Ipyr OT Apyra Ha 3HAUUTEIbHbBIC PACCTOSHUS
(BIJIOTH /10 MX PAcIIOJIOKEHUSI B PAa3HBIX TOpo/ax), TO KOPIOPATUBHAs CeTh [0 CBOMM MacluTabam
crtaHoOBUTC meppumopuanvrot cemvio (WAN — Wide Area Network). B TeppuropuanbHoil ceTu
pasInyaT Macucmpaivhble KAHAAbl TEepefadyd JAaHHBIX (MarucTpajlbHylO CeTh), HMEIOIINe
3HAYUTENbHYIO MPOTSKEHHOCTb, U KaHAJIbI [IePejauy JaHHBIX, Ha3bIBAEMbIE AOOHEeHMCKOU AUHUel NI
COEMHEHUEM «nocneoneu muauy, cszpipatroiye JIBC ¢ MaructpaabHOM CEThIO.

OOBbIUHO CO37aHHME BblOENeHHOU MAarucTpaJbHOM CEeTH, T.e. CeTH, OOCITyKHBaoLIEH
€/IMHCTBEHHYIO OpTaHM3alllI0, 00XOIUTCS Ul Hee CIUIIKOM Joporo. [Toatomy wame mpuberaror k
yciayraMm TpoBaifiepa, T.e. OpraHu3alluM, IPelOCTaBIAOIEH TeIeKOMMYHUKALMOHHbBIE YCIyTH
MHOTMM II0JIb30BaTeNisiM. B 3TOM cilyuae BHYTpM KOpPIIOPAaTHBHOM CETH CBS3b Ha 3HAUUTENBHBIX
PACCTOSHUAX OCYILECTBIISCTCS YEPE3 MAUCMPATbHYIO cemb 00uje2o nov3oeanus. B kauecTBe Takon
CeTH MOXKHO HCII0JIb30BaTh, HANpUMEp, TOPOJCKYIO WM MEXAYTOPOJHYIO Tele(QOHHYIO CEeTh WU
TeppUTOpUANIbHBIE CETH Iepenaun JaHHbIX. Hambosee pacrpocTpaHeHHOH ¢dopMoil focTyna K 3TUM
CeTsIM B HacTosIee BpeMsl ABIsETCS IPUMEHEHHE ITT00aIbHOM BEIUMCINTENBHON ceTH Internet.

Jlsi MHOTHX KOpPIIOPAaTHBHBIX CETe BO3MOXKHOCTH BbIXO/a B Internet siBisieTcs KenaTeabHON
HE TOJIBKO I 00ecreueHus] B3auMOCBS3H YIaIeHHBIX COTPYIHUKOB COOCTBEHHOM OpraHM3aluu, HO U
JUIs  TIOJly4eHHUs JPYTUX HH(POPMAIMOHHBIX yciyr. Pa3BuTHE BHUPTYAIbHBIX HPEANPUATHIH,
pabotatonx Ha ocHoBe CALS—rexHonoruif, moapasymeBaeT HH(POpPMALMOHHBIE OOMEHBI dYepe3
TEppPUTOpUAIbHBIE CETH, KaK MPaBUIIO, uepe3 Internet.

Crpykrypa TO CAIIP nyis xpynHO# opraHu3anuu MpeacTaBieHa Ha puc. 2.3. 311ech NoKa3aHa
TUIMYHAS CTPYKTypa KpYyNMHBIX KoprnopaTtuBHbIX ceteid CAIIP, Ha3piBaeMast apXUTEKTYpOHl Kiuenm—
cepgep. B ceTsX KIMEHT—CEpBEP BBLIEIAETCS OJUH WM HECKOJIBKO Y3JIOB, Ha3bIBAEMBIX cepgepami,
KOTOpPBIE BBIMOJHAIOT B CETH YNPABISAIOUIME WIM OOIIME Ui MHOTHMX IOJIb30BaTeNeil MpOeKTHBIE
(GyHKIMY, a OcTalbHbIE Y31Ibl (paboune MecTa) SBISIOTCS TEPMUHATIBHBIMU, UX HA3bIBAIOT KIUEHMAMU,
B HUX paboTaloT Mojb30BaTenu. B obmem ciydae cepBepoM Ha3bIBaIOT COBOKYIHOCTH MPOTPAMMHBIX

CpeACTB, OPUCHTUPOBAHHBIX HAa BBIITOJHCHUC ONPCACICHHBIX (I)YHKI_II/II\/'I, HO €CJIKM 3THU CPEACTBA COCPC-



AOTOYCHBI HAa KOHKPCTHOM Y3JIC BBIYHCIIUTEILHOM CCTHU, TO IIOHATHUC CCPBCP OTHOCUTCA

HMCHHO K Yy3J1y CCTH.

Puc. 2.3. Crpykrypa KOpPHOpaTHBHOH CETH
CAIIP

AboHeHmckas

Kopnopamuel-lb/e JNuHus

cepsepb!

MaructpanbHasa

cete Ceru KIMEHT—CEPBEP PA3IUYAIOT

OnopHas
ceTb

[0 XapakTepy pacrpeaencHus QyHKIUH
MEXIY CepBepaMu, JAPYrHUMHU CIIOBAMU,

UX KJIACCU(PHUIMPYIOT MO THUIIAaM CepBe-

Cepesepbl

docmyna JlokanbHbIt

cepsep

poB. Pasmuuaror @aiin—cepsepor  nns

XpaHEHUst daitnos, pa3aensieMbIx

JlokanbHblt
cepsep

MHOTHMH T10JIb30BATEISIMU, cepeepubl 6a3

""""""" O0anHbIX aBTOMATU3UPOBAHHOMN CUCTEMBI,

== cepsepbl  NPUNOdCeHuti Ul PEIICHUs

KOHKpPETHBIX  NPUKIAIHBIX  3ajad,

KOMMYMAYUOHHbIE cepsepbl

(Ha3pIBaeMble TakXke OJIOKaMU B3aUMMOJCHCTBHUS CETEM WM cepBepaMM JIOCTyMHa) JUIsl B3aUMOCBSI3U

ceTel U MOACETeH, crneyuanusuposanmvie  cepéepvbl  JUIsl  BBIIOJHEHUS  ONPEIEIIEHHBIX
TEJIEKOMMYHHUKAIMOHHBIX YCIIYT, HAIIPUMEDP, CEPBEPHI AEKTPOHHON MOUTHI.

B ciydae cneumanuzanuu cepBepoB MO OMPEECIIEHHBIM MPUJIOKEHUSAM CETh Ha3bIBAIOT CEMblO
pacnpedeneHnblx gviuucienut. Eciu cepBep nmpuiioKeHUN oOCIyKuBaeT nosib3oBareneit onunoi JIBC,
TO €CTECTBEHHO Ha3BaTh ero JokanbHbIM. Ho mockonbky B CAIIP umeroTcss mpumokeHus u 6a3bl
JaHHBIX, pa3JeNseMble IOJb30BaTESIMU PA3HbIX MOAPA3JIEICHUN M, CJIEeI0BaTENIbHO, KIMEHTaMHU
pa3ubix JIBC, TO COOTBETCTBYIOIINE CEPBEPBI OTHOCAT K TPYIIIE KOPIOPATUBHBIX (pHC. 2.3.).

Hapsiny ¢ apxuTekTypoil KIIMeHT—CepBep NMPUMEHSIOT 0OHOPAH208ble CETH, B KOTOPBIX JI000M
y3€] B 3aBUCUMOCTH OT pEeIIaeMOol 3a/1adyll MOKET BBIMOJIHATH Kak (PYHKIMHU cepBepa, Tak U (PyHKIUU
kiaueHTa. Opranusanus B3auMOJAEHCTBHSI B TAKMX CETAX MPU YKCIE y3J10B 00Jiee HECKOJIbKUX JIECATKOB
CTAaHOBUTCSl YPE3MEPHO CIIOKHOMU, M03TOMY OJHOPAHTOBBIE CETU MPUMEHSIIOT TOJIBKO B HEOOJBIIUX 10
macmrabam CAIIP.

B cootrBercTBUM cO crocobamMu KOMMYTAllMU pa3iMyaloT CETU C KOMMymayueu KaHanog 1
KomMmymayuei naxemos. B mepBoM cilydyae Nnpu OOMEHE JaHHBIMH MeXay y3iamMu A u B B cetu
co3zaercs (u3MUECKOe COeAMHEHHE Mexny 4 U B, KOTopoe BO BpeMsl ceaHCa CBSI3U HCIOJIb3yeTCs
TOJIBKO 3TUMHU aboHeHTaMu. [IpuMepoM ceTu ¢ KoMMyTallell KaHaJIOB MOKET CIY)KUTb TeliehoOHHas
ceTb. 3jAech Imepenaya HWHGOPMALUU TPOUCXOAUT OBICTPO, HO KaHajbl CBS3M HCIHOJB3YIOTCS
Hed(p(EeKTUBHO, TaK Kak IMpH OOMEHe JaHHBIMU BO3MOXXHBI JUIMTENbHBIE TMay3bl M KaHal
«apoctauBaeT». [Ipm KoMMyTanuyu nakeToB (pPU3UYECKOrO0 COETUHEHUS, KOTOPOE B KaXKIAbIH MOMEHT
ceaHca CBA3M coeMHsIO Obl a00HEHTOB A U B, He co3naercs. CooOlieHus pa3iesstoTcs Ha MOPLUH,
Ha3bIBa€Mbl€ naxkemamu, KOTOpbIE TEPEJatOTCsl B Pa3BETBICHHON ceTH oT 4 K B unu oOpaTHO yepes
MIPOMEXYTOUYHBIE Y3JIbI C BO3MOXKHOM Oydepuzanueil (BpeMEHHBIM 3allOMMHAHHEM) B HUX. Takum
oOpa3om, Jr00ast INHUS MOXKET Pa3AeNsiThCs MHOTUMHU COOOIEHUSIMH, TIOTIEPEMEHHO MPONycKas npu

9TOM ITAaKCThI Pa3HbIX COO6HI€HI/II\/'I C MAaKCUMAJIbHBIM 3allOJTHCHUEM YIIOMAHYTBIX I1ay3.



2.1.3. DTajJloHHas1 MO/IeJIb B3aUMOCBSI3H OTKPHITHIX cucteM (IMBOC)

Jlia ynoOcTBa MOJIEpHHU3AIMH CIIOKHBIX MH(OPMALMOHHBIX CUCTEM UX JEJIal0T MaKCHUMAaJIbHO
OMKpLIMbIMU, T.€. TPUCTIOCOOTICHHBIMU JJI BHECEHUSI U3MEHEHUN B HEKOTOPYIO YacTh CUCTEMbI MpHU
COXPAaHEHUU HEM3MEHHBIMU OCTAJIbHBIX YacTed. B OTHOIIEHHH BBIYUCIUTEIBHBIX CETe peaan3anus
KOHIIEMIIMM OTKPBITOCTH TMpuBena K mnosieieHuto OMBOC, mnpenioxeHHOW MEXIyHapOoaHOM
opranuzarueit cranaapruzanuu (ISO — International Standard Organization). B »Toit Monenu nmaHo
omnucaHue OOMMX TMPUHLHUIIOB, TMPaBWI, COIMIALICHHUM, OOecrneYnBalonMX B3aUMOJICHCTBHE
MH(OPMALIMOHHBIX CUCTEM U HAa3bIBAEMBIX NPOMOKOIAMU.

B OMBOC wuHbOpMalMOHHYIO CE€Th pacCMaTPUBAIOT KaK COBOKYIMHOCTb (DYHKIIHUHA
(IIPOTOKOJIOB), KOTOPbIE MOAPA3ACISAIOT Ha TPYIIbI, Ha3blBaeMble ypoguamu. IMEHHO paslieneHue Ha
YPOBHH TO3BOJIIET BHOCUTh M3MEHEHHS B CPEJICTBA peaju3allid OJHOTO ypOBHs 0Oe3 mepecTpoiiku
CPEICTB IPYrUX YPOBHEW, YTO 3HAUUTENBHO YIPOIIACT M YACLIEBISIET MOACPHU3ALMIO CPEACTB IO
Mepe pa3BUTHUS TEXHUKH.

OMBOC coaepKuT ceMb YpOBHEH, KOTOPBIE pACCMOTPEHBI J1ajiee, HAYMHAs C HUKHETO YPOBHSI.

Ha ¢usuueckom (physical) ypoBHE OCYIIECTBISIOTCS MpeAcTaBlieHne HHGOpMaluu B BUJEC
ANEKTPUYECKUX WM ONTHYECKUX CUTHANIOB, peoOpazoBaHue (HopMbl CUTHAIIOB, BHIOOP MapaMeTpoB
dbusznueckux cpe mepedaud MaHHBIX, OpraHuU3yercs mepenada uHPopMmanuu uepe3 (PU3NYECKue
CpEIBL.

Ha xananvnom (link) ypoBHe BBIIOTHSETCS OOMEH JaHHBIMU MEXKIY COCEIHUMH Y3JIaMH CETH,
T.e. y3JaMH, HEMOCPEICTBEHHO CBS3aHHBIMU (PU3UYECKUMH COCAMHEHHsIMH 0e3  JIpYyrux
MPOMEKYTOUYHBIX y3710B. OTMETUM, YTO MAKEThl KAHAIBHOT'O YPOBHS OOBIYHO HA3BIBAIOT KAOPAMU.

Ha cemesom (network) ypoBHe mpoucxomuT ¢GOpMUPOBAHHE IAKETOB IO MPaBHIAM TeX
MIPOMEKYTOUHBIX CETEH, uepe3 KOTOPbIe MPOXOIUT UCXOTHBIN MAKET, U Mapuipymu3ayus makeTos, T.e.
OTpefieiecHue W peanu3alis MapuipyToB, MO KOTOPBIM IMepenarTcs MakeThl. JlpyrumMu cioBamu,
MapUIpyTH3aIUsl CBOAUTCA K OOPa30BaHMIO JIOTMUECKUX KaHANOB. Jlocuueckum KAHAIOM Ha3bIBAIOT
BUPTYQJIIbHOE COEAMHEHHE IBYX HIIM 0ojiee OOBEKTOB CETEBOrO YPOBHS, MPU KOTOPOM BO3MOXKEH
oOMeH JaHHBIMU MEXAY OJTHMH OO0bekTamMH. [IOHATHIO IOTHYECKOro KaHama HeoO0sI3aTeNbHO
COOTBETCTBYET (pU3MUECKOe COSAMHEHHE JIMHUN Tepefaun JaHHBIX MEXIY CBA3BIBAEMbIMH MyHKTAMHU.
DTO MOHATHE BBEACHO ISl abcTparupoBaHus oT (Gpu3Mdeckol peanusaiuu coequHeHus. Emie omgHoU
BaXHOU (DYHKIIMEH CETEBOTO YpOBHS MOCJIE MapIIPYTU3allMU SBJISETCS KOHTPOIb Harpy3Ku Ha CETh C
LENbI0 MPE0TBPAIICHUS MTEPETPY30K, OTPUIATENFHO BIUSIOMIUX HAa paboTy CETH.

Ha mpancnopmuonm (transport) ypoBHe o0ecriednBaeTcs CBSI3b MKy OKOHEYHBIMU MTyHKTaMH
(B OTIIMYME OT MPEBbIAYILEro CEeTEBOT0 YPOBHS, Ha KOTOPOM 00ecreunBaeTcs rnepeaaya JaHHbIX uepes
MPOMEXKYTOUHbIE KOMIIOHEHThl ceTu). K  (QyHKIHMSAM TpPAaHCHOPTHOTO YPOBHS  OTHOCATCS
MYJIbTUIUICKCHPOBAHUE U JeMYJIbTHIUIEKCUpOBaHHE (cOOpka—pa30opKka TMMakeToB B KOHEYHBIX
MYHKTAax), OOHApyXEeHHE U yCTPaHEHHE OIMUOOK B Tiepeayue JaHHbIX, peaTn3alns 3aKa3aHHOTO YPOBHS
ycIyr (HampuMep, 3aKa3aHHBIX CKOPOCTH M HAJIS)KHOCTH TIepeiadn).

Ha ceancosom (session) ypoBHE OIpPENENSIOTCS THI CBA3M (AYIUIEKC WIIU TMONYAYILIEKC),
HAYaJ0 ¥ OKOHYAHHWE 3aJaHuii, MOCIEIOBATEIbHOCTh M PEXKUM OOMEHa 3ampocaMH U OTBETaMHU
B3aMMOJICHCTBYIOIINX MApPTHEPOB.

Ha npeocmasumenvnom (presentation) ypoBHe peanu3yroTcs (GyHKIUH IPECTaBICHHS JaHHBIX



(komupoBaHue, QopMaTHUPOBAaHUE, CTPYKTypHpoBaHue). Hampumep, Ha STOM ypOBHE
BBIJICTICHHBIC JIs TIEpeavuu JaHHBIE TIPe0Opa3yIOTCs U3 OJJHOTO KOJIa B APYTOM.

Ha npuxnaonom (application) ypoBHE omnpenenstorcss U OQOPMISIFOTCS B COOOINEHUS Te
JaHHBIE, KOTOPBIE MOJUICkKAT Iepeaaye mo CETH.

B KOHKpETHBIX CllydasiX MOXXET BO3HUKATh MOTPEOHOCTh B pealu3alid JUIIb YacTH
Ha3BaHHBIX (DYHKIMH, TOT/Ia COOTBETCTBEHHO CETh OYAET COJAepXkaTh JUIIb 4acTh ypoBHeH. Tak, B
pocThiX (HepasperBiieHHBIX) JIBC oTmamaeT HEOOXOAMMOCTh B CPECTBAX CETEBOTO M TPAHCIIOPTHOTO

YPOBHEH.

2.2. Annapamypa pabo4ux Mecm 6 aemomMamu3upoeaHHbIX cucmemax
npoeKkmupoeaHusi U yrnpaeseHusi

2.2.1. Berunciaureasubie cucrembsl B CAITP

B kauectBe cpenctB 00paboTku gaHHBIX B coBpeMeHHbIX CAIIP mmpoko ucnonb3yrot paboune
CTaHIIMH, CEpBEPHI, IEPCOHATbHBIE KOMITbIOTEPHI. bonbime 9BM u B ToM uuncie cynep2BM 00b14HO
HE MIPUMEHSIOT, TAK KaK OHH JIOPOTY U UX OTHOIIEHUE MPOU3BOJAUTEIbHOCTh—LIEHA CYILIECTBEHHO HUXKE
MOI00HOT0 MOKAa3aTeNs CEPBEPOB U MHOTHX Pab0OYUX CTaHIIUU.

Ha 6a3e pabouyux cTaHIMI WJIM TIEPCOHAIBHBIX KOMITBIOTEPOB co3/1at0T APM.

Tunuunelil coctaB ycrpoiicts APM:

e DOBM c OgHUMM WJIM HECKOJbKMMHU MHUKPOIPOLECCOPAMH, BHEIIHEH, ONEPATUBHONW M K3II—
MaMATHIO U IIMHAMHU, CIIY>KALLUMHU JIJIs1 B3AUMHOM CBSI3U YCTPOMCTB;

e YCTPOHCTBAa BBOJa—BBIBOJA, BKIIOUAIOIIUME B ce0s, KaKk MHUHUMYM, KIABUATypy, MBIIIb,
JIMCILIEH;

e JONOJHUTENBHO B coctaB APM Moryr BXOAWTb MNpPHUHTEpP, CKaHep, IUIOTTEP
(rpadormocTponTens), TMTUTal3ep U HEKOTOPbIE Apyrue nepudepuitHpie yCTpoiicTBa.

[Tamste OBM 00BIYHO MMeET uepapXuuecKyr CTPyKTypy. [IocKonbKy B maMsaTu OOIBIIOTO
o0beMa TPYJHO MOOUTHCS BBICOKOW CKOPOCTH 3alUCH M CUUTHIBAHHUS JaHHBIX, MaMsTh JENST Ha
CBEPXOBICTPOACHCTBYIONIYIO KAIII-TIAMATh Majod €MKOCTH, OCHOBHYIO OIEPaTUBHYIO MaMSTh
YMEPEHHOT'0 00beMa U CPaBHUTEIHHO MEIJICHHYIO BHEUIHIOI MaMATh OONBIIONW €MKOCTH, MPUYEM, B
CBOIO OY€pe/b, KOUI-TIaMATh YacTO Pa3JeisaoT Ha K31 IEPBOTO U BTOPOrO YPOBHEH.

Hampumep, B iepcoHanbHBIX KOMIBIOTEpax Ha mporeccopax Pentium Il kamr mepsoro yposus umeet o 16 KGaiit
JUIA JaHHBIX U AJISL aJpecoB, OH U K3II BTOPOTO YPOBHS €MKOCThIO 256 KOGaiT BCTpOoeHBI B MPOIECCOPHBIN KpUCTALI,
€MKOCTh OMIEPATUBHOM MaMATH COCTABIISIET JECIATKU—COTHH MOaiiT.

Jnsa cBszu Hanboisiee OBICTPOAECHCTBYIOUIMX YCTPOMCTB (Tpolieccopa, OMEPATUBHON M KAII—
MaMsITH, BUAEOKAPTHI) UCIOJB3YEeTCSl CUCTEMHAs IIMHA C MPOIYCKHOM CIIOCOOHOCTHIO O OJHOTO—/IBYX
I'Gaiit/c. Kpome cucTeMHO MIMHBI HA MaTEPUHCKOMN IJIaTe KOMIBIOTEPA UMEIOTCS IIMHA PACIIMPEHUs
JUIS TIOAKJIFOYEHHS CETEBOT0 KOHTpOJIIepa U OBICTPhIX BHEUIHUX ycTpoWcTB (Hampumep, muHa PCI ¢
MPOIMYCKHON crocoOHOocThi0 133 MOaiiT/c) W mMHAa MEAJNEHHBIX BHEIIHUX YCTPOMCTB, TaKHMX Kak
KJIaBUATypa, MbIllIb, IPUHTEP U T.II.

Pabouue cmanyuu (workstation) TO CpaBHEHHIO C TIE€PCOHAIBHBIMUA KOMITBIOTEpAMU
MIPEJICTABISIOT COO0M BBIUHUCIUTENBHYIO CUCTEMY, OPUEHTHPOBAHHYIO HA BBIIIOJIHEHUE OMPEIEIIEHHbIX
¢byaknumii. Crnenmanmzaius oOecreunBaeTcss Kak Ha0OpoM MpOrpaMM, TaKk M alapaTHO 3a CYET

WCMOJIb30BAHUSL  JIOMOJHUTEIBHBIX CHEIUAIU3UpOBaHHbIX TmporeccopoB. Tak, B CAIIP mns



MAIIMHOCTPOCHHUS MPEUMYIIECTBEHHO NPUMEHSIOT rpaduyeckue pabdodyne CTaHLUUU JUIS
BBITIOJIHEHHUSI TPOLIEAYP TEOMETPUYECKOr0 MOJCIMPOBAHUS M MAIIMHHON Tpaduku. OTa Ha-
NPaBJICHHOCTh TPeOyeT MOIIHOTO IPOIECCOpa, BBICOKOCKOPOCTHOM IIMHBI, MaMATH JIOCTATOYHO
0O0JIBIION EMKOCTH.

Bricokasi mpon3BOAUTENLHOCT IpOIleccopa HEOOXOJMMa M0 TOM MpHYMHE, YTO rpaduyeckue
orepauuu (HampuMmep, nepeMerieHus: n300pakeHni, UX MOBOPOTHI, YIAIEHUE CKPBITHIX JIMHUN U JIp.)
YaCTO BBIMOJIHSAIOTCS MO OTHOIICHHIO KO BCEM 3JIEMEHTaM H300pakeHus. TakuMH sIIeMEHTaMHu B
TpexmepHoi (3D) rpaduke npu annpoKCUMALUU TOBEPXHOCTEH MONIUTOHAIBHBIMUA CETKAMH SBIISIOTCS
MHOT'OYTOJIbHUKHM, WX YHCJIO MOXKET IIPEBBILIATH 10> C Jpyroi CTOPOHBI, sl ynoOcTBa paboTHI
IPOCKTHPOBIMKA B MHTEPAKTUBHOM PEXHME 33JepXKKa IMPU BBITOJHEHHUH KOMaH/ YKa3aHHbBIX BBIIIE
orepauuii He JOJDKHA MPEBBIIATh HECKOJIbKUX CeKyHA. HO MOCKOJBbKY Kak[as Takasl orepanus 1o
OTHOIICHUIO K KaXXJI0My MHOTOYTOJIbHUKY peaqu3yercsi OONBIIMM YHCIOM MAIIMHHBIX KOMaH],
Tpedyemoe ObICTPOACHCTBUE COCTABIISIET AECATKY MIJUTMOHOB MAIIMHHBIX OTEpaIfii B CEKyHIy. Takoe
ObICTpOJICIiCTBHE TIpU TIPUEMIIEMOW II€HE JOCTHTaeTcs MPHMEHEHHEM HapsAay C OCHOBHBIM
YHUBEPCATBHBIM TPOIECCOPOM TaKXKE JOTMOJHUTEIBHBIX CHEIHATH3UPOBAHHBIX (TparuecKux)
IPOIIECCOPOB, B KOTOPBIX OIpe/IeIEHHbIE TpaduyecKre onepannuy peatn3yroTcs annapaTHo.

B nanbonee MOMmHBIX pabouMX CTAHIUAX B KAa4eCTBE OCHOBHBIX OOBIYHO HCIIOJIB3YIOT
BBICOKOIIPOU3BOJIUTENbHBIE MHUKPOMIPOLIECCOPBl € COKpalleHHON cuctemoid komaHna (¢ RISC—
ApPXUTEKTYpPOil), paboTarolue Mo yIpaBIeHUEM OJIHOW U3 PAa3HOBUIHOCTEH ONMEPAIMOHHOW CUCTEMBI
Unix. B MeHee MOIIHBIX BCe Yalle MCIONb3yIT TexHojoruto Wintel (T.e. Mukpomporeccops! Intel u
orepanuonnbie cucteMbl Windows). I'padudeckue mpormeccopbl BBEITIONHSIOT TaKUE ONEPAlNU, Kak,
HarpuMep, pacTepu3anus — MpecTaBlIeHHe N300paKEHHU B PaCTPOBOW (opmMe JUIs ee BU3yaln3allny,

nepeMelieHue, BpalleHue, MacluTabupoBaHue, yJaleHue CKPIThIX JUHUN U T.11.

TunuuHbIe XapaKTEePUCTUKU PabOYUX CTAHIUI: HECKOJIBKO MPOIECCOPOB, AECITKU—COTHU MErabaiT OnepaTuBHOM
U THICSYM MerabaiiT BHEIIHEH NaMsATH, HAJMYKUE KIII—TIaMsITH, CHCTEMHAs! [IMHA CO CKOPOCTSIMU OT coTeH Moaiit/c 1o 1-2
T'Gaiir/c.

B 3aBucumocTu oT HazHaueHus cymecTByloT APM koHcTpykropa, APM TtexHonora, APM
pykoBoauTenass mpoekTa M T.. OHUM MOTYT pas3inyaTrbCs COCTAaBOM MepupepUHBIX YCTPOMCTB,
xapaktepuctukamu OBM.

B APM koHcTpykTOpa (rpadmueckux pabo4yMX CTaHLMSAX) MCIONIB3YIOTCS pacTpOBbIE
MOHHUTOpPBI C LBETHBIMH TpyOKamu. THUIMUYHBIE 3HAYEHHS XapaKTEPUCTUK MOHHMTOPOB HaXOJATCS B
CIIEAYIOIIMX IpeJiesiaXx: pa3Mep dKpaHa nmo avaroHanu 17..24 mroiima (paxTHuecKku H300pakeHue
3aHMMAaeET IUIoIAab Ha 5...8 % MeHblIe, 4eM yKa3bIBacTCs B NMACHOPTHBIX JaHHBIX). Paspemaromas
CHOCOOHOCTh MOHHUTOPA, T.€. YUCIO PA3IUUYUMBIX MUKCeTIeH (OTAEIbHBIX TOYEK, U3 KOTOPBIX COCTOUT
n300pakeHne), ompeAessercs IIaroM MeXIy OTBEPCTHUSMH B Macke, 4epe3 KOTOpble MPOXOJIUT K
9KpaHy SJIEKTPOHHBIN Jyd B 3JIEKTPOHHONIY4YEeBOH TpyOke. DTOT mar HaxonuTcs B mpenenax 0,21
...0,28 MM, YTO COOTBETCTBYET KOJHUYECTBY mukcenei mzodOpaxkeHus ot 800x600 mo 1920x1200 u
Oonee. UYem BbllIe pa3periaronasi CroCOOHOCTb, TeM IIUpPE JOJDKHA OBITh IOJI0CA IMPOIYCKAHUS
AIIEKTPOHHBIX OJIOKOB BHUIEOCHCTEMBI IpPH OJUHAKOBON dYacToTe KaapoBol pas3BepTku. [losoca
IIPOITyCKaHMs BUAECOYCHIINTENS HaxoauTes B npenenax 110... 150 MI'n u noromy vacrora KaapoBon
pa3BepTku 0ObIMHO cHMKaercs ¢ 135 I'm s paspemenus 640x480 no 60 I'm mis paspemieHus

1600x1200. OT™MeTHM, YTO YEM HHXKE Y4acTOTa KaJApOBOW pa3BEPTKH, a 3TO €CTh YaCTOTA PET€HEPALIUN



n300pakeHus], TeM 3aMeTHee MeplaHue 3kpaHa. JKenmareabHO, 4TOOBI 3Ta yacToTa OblIa He
Hke 75 ['m.

CrenmansHO BhITycKaeMble DBM  Kak cepBepbl BBICOKOM NPOM3BOIUTENLHOCTH OOBIYHO
HMEIOT CTPYKTYpY CHMMETPUYHONM MHOTOIPOLECCOPHOM BBIYMCIUTEIBHON CHUCTEMBl. B  HHX
CUCTEMHas NaMsTh pPa3AeseTCs BCEMHU IPOLECCOpPaMM, KaXKIblil IPOLECCOP MOKET HUMETh CBOIO
CBEpXONEPATHBHYIO IMAaMATh CPAaBHUTEIHHO HEOOJBIION E€MKOCTH, YHCIIO IPOLIECCOPOB HEBEIHKO
(emuuuIel, peako Oosee necsatu). Hanpumep, cepep Enterprise 250 (Sun Microsystems) umeer 1... 2
MIPOILIECCOopa, €ro IieHa B 3aBUCUMOCTH OT KOMIUICKTAIMK KoyieOeTcs B quamna3one 22...56 ThIC. T0JI.,

a cepsep Enterprise 450 ¢ 4eThIpbMs ITpOLIECCOPAMU CTOUT OT 82 10 95 ThIC. MO,

2.2.2. CtpykrypHas cxema [I9BM

I[I9BM BKIIO4aeT TpH OCHOBHBIX YCTPOWCTBA: CHCTEMHBIH OJIOK, KJIABHATypy M IUCIUICH
(MonuTOp). OgHAKO AJIA paciIpeHuss GYHKIMOHAIBHBIX BO3MOKHOCTEH [I9BM MOXHO MOAKIIOUNTH
pa3iuyYHbIe JOIMOJHUTEIbHbIE MepudepHuiiHble YCTPOMCTBAa, B YACTHOCTH: IEYATAOIIUE YCTPOWMCTBA
(IpUHTEpPHI), HAKOMUTEIH HAa MArHUTHOHM JIeHTE (CTpUMEpHBI), PA3IUYHBIE MAHUIYIATOPHI (MBIIb,
JDKOUCTHK, TpPeKOOJd, CBETOBOE IIEpO), YCTPOMCTBA OINTHYECKOTO CUUTHIBAHUS H300pakeHUun
(cxanepsr), rpadornocTpoutenu (TUIOTTEPHI) U JP.

DT yCTpOWCTBa NOJCOCOUHSIOTCA K CHUCTEMHOMY OJIOKYy C TIOMOIIbI0 Kabemneil uepes
crelnuanbHble THe3Za (pa3beMbl), KOTOpPHIE pa3MeEIlaloTcs OOBIYHO HA 3aJHEl CTEHKE CHCTEMHOTO
O1oKa.

B nexotopsix Moaensax [I19BM npu Hanuuuu cBOOOIHBIX THE3/ AOMOIHUTEIbHBIE YCTPOIICTBA

BCTABJIAIOTCA HCIIOCPCACTBCHHO B CUCTEMHBIN 6.]'IOK, HaIlpumep, MOACM IJIA oOMeHa HH(i)OpMaHHeﬁ C

Tenegonnas IPYTUMHU I19BM yepes
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|11"cnneﬁ }: Doxoficritk TeneOHHYIO CBS3b WIH CTPUMED
«Mbtiib»
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Mukponoueccop MamaTo CaeTosoe nepo _ A P
3KpaHa T uHpopmarmu Ha MJL. TI9BM, kak
Ay | 8 nn or Wutepdeiic | [Mnrepdeiics | | [Tocnenosa-
z vansnynatopos| | apyrix BY TebHbII IpaBuUo, UMEEeT MOIYJIbHYIO
3 7'y 'y y unTepdeiic
=3 s
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L
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JaHHBIX, aApE€COB U ABJIAIOIIIUX
Puc.2.4. CtpyxrypHas cxema [I9BM c nepudepuitHpIM1A yCTPOHCTBAMH: > 4AP yip

AJIY — apu(pMeTHKO—JIOTHIECKOe YCTPOHCTBO, YV — ycrpoiicteo CHUTHAJIOB. KojmuecTBO IHMHUHN B
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KOJINYECTBO JIMHUN B HIMHE



YIPaBJIEHMSI — YACIIOM YIPaBIISIFOIIMX CUTHAJIOB, UCIOIb3yeMbIX B [I9BM.

Cucmemnvii Onox. SIBiagsachk riaaBHeIM B IIOBM, »TOT 070K BKIIOYAeT B CBOM COCTaB
LEHTPAJIbHBI MHKPOIIPOIIECCOP, COIMPOLECCOpP, MOIYJIM ONEPATUBHOM M IOCTOSHHOM NaMSTH,
KOHTPOJUIEPbl, HAKONMUTENIM HAa MAarHUTHBIX JTUCKaX W Jpyrue (QyHKUMOHANbHbIE Moaynu. Habop
Moxayien onpenensiercss tunom [IOBM. Ilosnb3oBarenn mo cBoeMy KEIaHUIO MOTYT H3MEHATHh
koHpurypanuio [19BM, noakiroyas 1OMOTHUTENBHBIC TTepUPepUiiHbIC YyCTPOMCTBRA.

B cucremuspiii 0710k MOXET OBITb BCTPOCHO 3BYKOBOE YCTPOWCTBO, C MOMOIIbIO KOTOPOTO
M0JIb30BATENI0 YJOOHO CIEAUTH 3a pabOTON MalllMHBI, BOBpeMs 00paliaTh BHUMAHHE Ha BO3HUKILIKE
cOou B OTJIENBbHBIX YCTPOMCTBAX WJIM Ha BOZHUKHOBEHHE HEOOBIYHON CUTYyallMU MPU PEIICHUU 331a4u
Ha [I9BM. Co 3ByKOBBIM yCTPOWCTBOM YacTO CBSI3aH TalMep, MO3BOJISIONIMN BECTH OTCYET BPEMEHU
paboThl MaluHbI, (UKCUPOBATh KalleHJapHOE BpeMs, YyKa3blBaTh Ha OKOHYAHHE 3aJaHHOIO
IIPOMEKYTKA BPEMEHU TP BBINIOJHEHUH TOM WM MHOU 3a7a4u.

Koumponnepwor (K). O1Tu ycTpoiicTBa citykaT Juis yIpaBieHUs BHEIIHUMU ycTpoiicTBamu (BY).
Kaxnomy BY cooTBercTBYeT CBOM KOHTpOJUIEP. DIEKTPOHHBIE MOAYIHN—KOHTPOJUIEPHI PEAIU3YIOTCS
HA OTJENBHBIX IEYATHBIX IIaTaX, BCTaBJISIEMBIX BHYTPb CHUCTEMHOro Oioka. Takue IuiaThl 4acTo
Ha3bIBaIOT ajgantepamu BY (oT amantupoBarh — mpucnocabnuate). [lociae nmomydeHus KOMaHabl OT
MUKpPOIIpOIleccoOpa KOHTpOJUIep (PYHKIIMOHHPYET aBTOHOMHO, OCBOOOXKIash MHUKPOIPOILIECCOP OT
BBIMIOJTHEHUS criennpuueckux GyHKIMA, TpeOyeMbIX AJIs TOTO WU APYroro KoHKpeTHoro BY.

Kontpomnep coaepKuT nopThel BBOJIa—BbIBOAA. 3@ KaX/IbIM IIOPTOM 3aKPEIUIEH ONpeIeICHHbII
HOMEp — ajpec mopra. Uepe3 MOPTHI MOIb30BATENb MOXKET yHpamisaTe BY, ucnonab3ys KomaHabl
BBOa—BbIBOJIA. [IporpamMma, BBIMIOJIHAONIAS 10 OOPAIIEHUIO U3 OCHOBHOM BBIMOJIHSAEMON MPOTpaMMbl
ONepalyy BBOJA—BBIBOIA JIJIl KOHKPETHOTO YCTPOMCTBA WM Tpymibl yeTpoicTB [IDBM, BxoauT B co-
CTaB si/ipa onepanvoHHoi cucremsl [I9BM.

Muxkponpoyeccop. Sinpom moboit [I9BM sBnsiercs HEeHTpaIbHBIA MUKPOIIPOLIECCOP, KOTOPBIN
BBINOJIHSACT PyHKIIMK 00pabOTKH HH(pOpMAIMK U yIpaBieHus paboToil Bcex 6s10xoB [I9BM.

Koncrpyktusno MII, kak mpaBuiio, BBIIOJHEH Ha oJHOM Kpuctamie (Ha ogHoit CBUC). B
coctaB MII BXOIAT: LIEHTpalIbHOE YCTPOMCTBO YHpaBieHUs, apu(PMETUKO—IIOTHYECKOE YCTPOUCTBO,
BHYTpEHHss perucrpoBas namarb, KOIll-nmamsare, cxema GopMuUpOBaHUS NEHCTBUTENBHBIX a/pPECOB
OTIEpaH/IOB Uil OOPAIIEHUs K OTIEPaTUBHON MaMSTH, CXEMbl YIIPaBJICHNUs CUCTEMHON IIUHON U JIp.

PaccMoTpuM CTpyKTypy U GYHKLIIMOHUPOBAHUE MUKPOIPOLIECCOpa Ha IpUMepe pa3paboTaHHOI
¢dupmoii Intel monenu 1486.

AJIY BBINOJIHSAET JIOTUYECKUE OIEpaluy, a TakXke apu(MeTHdecKue onepalnuyd B JBOUYHOM
CHUCTEME CYHCIEHHS U B JABOMYHO—JECITUYHOM KOJE, MpHUYeM apu]MeTHUecKue Omeparuu Haj
YHCIaMH, MIPEJICTABICHHBIMH B (pOopMe ¢ MiiaBaroleil TOUKOM, peaqn3yloTcs B crienuaibHoM Ooke. B
HEKOTOPBIX KOH(MUTYpAIUAX C 3TON LEIbI0 UCHOIb3YeTCsl apugmemuyeckuil conpoyeccop. OH UMeeT
COOCTBEHHBIE PETUCTPHl JAHHBIX W YIpaBleHUs, paboTaeT MapauledbHO ¢ LeHTpaibHbIM MII,
o0pabaTbIBaeT JaHHBIE C IJIABAIOIIEH TOUYKOM.

Yempoticmeo ynpasnenus MUKpPOIIPOLIECCOPHOTO TUIIA 00eCTIeunBaeT KOHBEHEPHYI0 00paboTKy
JAHHBIX C ITOMOIIIBIO 0JIOKA MpeIBAPUTEIbHOIN BBIOOPKH (0Uepean KOMaHN).

bnok mnpenBaputenbHORl BBIOOPKM KOMaHJA M JaHHBIX OCYLIECTBISIET 3allOJHEHHE OuYepeiu

KOMaH[ JuiInHOW 32 GaiiTa, mpuueM BbIOOpKa OANTOB U3 MaMATH BBIMOIHAETCS B IPOMEKYTKAX MEKIY
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MarucTpalbHBIMU HUKIAMHU KOMaH]I.

[Tpon3BOIUTENFHOCTE MHUKPOIpPOIIECCOpa 3HAYUTENBHO IOBBINIAECTCS 3a cueT Oydepuzanuu
4acTO MCHOJIb3YEMBIX KOMaH/ U JaHHBIX BO BHyTpeHHed KOIll-namsaTu pazmMepoM (B 1TaHHOM Cily4ae)
8 Koaiit. IIpu 3TOM cokpalaeTcst uuciio oopamieHuii kK BHemHel mamsatu. Bayrpennsas KOILl-namsats
UMEET HECKOJIBKO PEKUMOB PabOTHI, UYTO 0OecrednBaeT THOKOCTh OTIAJAKU U BBIOJHEHUS pabounx
IIPOrPaAMM.

YcerpoiicTBo yIIpaBJICHUS MUKpOIpoIieccopa obecrieunBaeT MHOTI'033JJa4HOCTb.
MHoro3agauHocTh — crioco0 opranuzauuu padotsl [I9BM, npu KOTOpoM B €€ aMaTH OJHOBPEMEHHO
COJIEPKATCs IPOTPaMMBbl U JIaHHBIE JUIsI BHIITOJIHEHUSI HECKOJIBKUX 33]1a4.

B cocraB suympenneu namamu MII BXOAAT NOCTYHNHBIE NMPOrPaMMUCTY (DYHKIIMOHAJIbHBIC
PETUCTPBI: PETrUCTPbl OOIIEro HAa3HAYEHHUsS, yKa3aTeldb KOMaHJ, PEructp QJaroB W perucTpsl
CETMEHTOB.

Bocemb 32-pa3psaHbIX perucTpoB 0OOILIEro Ha3HAUYEHUs UCIOJB3YIOTCS JUISl XPAHEHHUS JAHHBIX
u anpecoB. OHU oOecriednBarOT paboOTy ¢ JaHHBIMH pa3psAHocThiO 1, 8, 16, 32 u 64 6uta u anpecamu
pasmepom 16 u 32 Oura. Kpome BbImeyka3aHHBIX perucTpoBas mnamsaTh MII cOmepXUT perucTpsl
nporeccopa 00pabOTKH YKCeN ¢ IUIaBalollel TOUKOH, CHCTEMHBIE U HEKOTOPBIE APYTUE PErUCTPHI.

Cucmema npepvisanuii 00padbaThIBaeT 3alpOChl HA MPEPHIBAHUE KaK OT BHEUIHHX YCTPOWCTB,
Tak 1 oT BHyTpeHHUX O6s10koB MII. IlocTynnenue 3anpoca Ha npepblBaHuEe OT BHyTpeHHero osoka MIIT
CBUJETEIbCTBYET O BO3HUKHOBEHUM HCKJIIOYUTEIBbHOM CHUTyallud, HalpUMeEp, O IEPEHOIHEHUU
paspsaHON ceTkU. BHeliHee MpepblBaHUE MOXET ObITh CBA3aHO C OOCIYKMBAaHUEM 3alPOCOB OT
nepudepuiiHbIX yCTpoicTB. Tpedyst CBOEBpEeMEHHOTO 00CITYy)KUBaHHS, BHEIIIHEE YCTPOWCTBO IMOCHUIAET
3arpoc IpephiBaHUsl MUKpoMpolieccopy. Mukponporieccop B OTBET NPUOCTaHABIMBAET HOPMaIbHOE
BBITIOJIHEHUE TEKYIIEH MPOrpaMMBI U TIEPEXOAUT Ha 00pabOTKY 3TOTO 3ampoca, 4To0bl B ajdbHEUIIIEM
BBITIOJIHUTH OIpeJieJIeHHbIE IeHCTBUS IO BBOy—BbIBOly JaHHBIX. [lociie coBepIiieHns Takux AeiCTBUN
MPOMCXOAUT BO3BpaT K TNpepBaHHOM mporpamme. OOmeH wuHbpopmanmein Mexay Omokamu MIIT
MPOUCXOIUT YEPE3 MALUCMPANL MUKPONPOYECCopd, BKIIOYAIONTYI0 32—pa3psAIHyIO UHY aapeca, 32—
pa3psAHYIO ABYHAIPABIECHHYIO IIMHY JaHHBIX U IIMHY YIPaBICHUS.

[lluHa adpeca vcnonb3yeTcs A MEpelauu aJIpecoB SYeeK MaMsATH U PErUCTPOB AJii 0OMeHa
nH(popMalyen ¢ BHEIIHUMHU YCTPOHCTBAaMHU.

[lluaa Oanubix oOecneunBaeT mnepenady wuHbopmaruu Mexay MIL, namsateio u
nepudepuiinpiMu yctporictBamu. [1o 3To# muHe BO3MOXHA mnepechuika 32—, 16— u 8—pa3psaHbix
nanHbIX. [lluHa AByHanpaBieHHas, T.€. MO3BOJISIET OCYIIECTBIAThH MEPECHIIKY JAHHBIX KaK B MPSIMOM,
TaKk ¥ B 00paTHOM HampaBlICHUH.

[luna ympaénenus TnpeAaHa3HaueHa Ui IEpelaydl YIPaBISIONIMX CHUTHAJIOB — YIPaBJICHUS
MaMsThIO, YIIPaBJIeHNUs OOMEHOM JIaHHBIX, 3aIIPOCOB Ha MPEPbIBAaHUE U T.1.

Buytpennss 3amats [I9BM coctout u3 onepatuBHo# namsatu u nocrosiHHoi mamsartu (I111).

Onepamuenas namame (OIl) T[IDBM. Ona mnoctpoena Ha BUC wumu CBUC wu sBasercs
SHEPro3aBUCUMON: MpH OTKIOUeHUH nuTaHus uHdopmanus B OIl Tepsierca. B onepatuBHoll nmamsaru
XpaHATCS HCHOJHSEMble MAIIMHHBIE TPOTPaMMbl, MCXOJHbIE W TPOMEXKYTOUYHBIE JIaHHbIE U
pesynpTaThl. Emxocte OIl B IIDOBM wusmepsercs B KoOaiitax m MoOaiitax. WHorma anpecHoe

MIPOCTPAHCTBO yBennuuBaeTcs 1o I'6aiita. B Haubonee pacnpoctpaHeHHbIX KoHpurypauusx [19BM
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emkocTb OIT cocraBnsger 1-32 MoOaiit u Ooinee.

B OII o6b14HO BbIAEISIETCS 00J1aCTh, Ha3biBaeMasi cTekoM. OOpalieHne K CTEKOBOH MaMsTH
BO3MOXKHO TOJIBKO B TOH sdeiike, KOTopas ajapecyercs ykaszarenem creka. Crtek ymoOeH mpu
OpraHu3aluy MPephIBAHUN 1 00paIeHHH K MTOIIPOrpaMMaM.

Ilocmosnnaa namams (I111). OHa ABIISETCS 3HEPrO3aBUCUMOM, MCIONB3YETCs AJI XpaHEHUs
CHCTEMHBIX IPOTpaMM, B YaCTHOCTHU TaK Ha3bIBaeMo 0a30B0ii cuctembl BBoJa—BbIBoJa (BIOS — Basic
Input and Output System), BcriomorarenbHbIX nporpamm U T.I. IIporpammsl, xpansmmecs B II1,

npeaHa3Ha4YCHbI JId IOCTOAHHOI'O UCII0JIb30BAHUA MUKPOIIPOLICCCOPOM.

2.2.3. Buemnue ycrpoiicrsa [IBM

OddexkTuBHOCTL HCTOAb30BaHus [[9BM B 00sbII0i CTENEHN ONMPEASIsIeTCs KOJIMYECTBOM H
TUNIAMHM BHEIIHUX YCTPOMCTB, KOTOpPHIE MOTYT IPUMEHATHCS B €€ cOocTaBe. BHelHue ycTpoiicTBa
obOecrieunBaroT B3auMojelicTBue monb3oBarens ¢ [IDBM. Illupokas HOMEHKIAaTypa BHEIIHHX
YCTPOWCTB, pa3HOOOpa3ue UX TEXHUKO—IKCIUTYyaTAIIMOHHBIX U YKOHOMUYECKUX XapaKTEPUCTUK AAIOT
BO3MOXXHOCTh IOJIb30BATENI0 BbIOpaTh Takue koHpurypamuu [19BM, koTopsie B Haubomblieil Mepe
COOTBETCTBYIOT €ro NOTPEOHOCTSIM 1 00€CIIeYNBaIOT palliOHAILHOE PEIICHHE ero 3ajay.

Bnemnue yctpoiictBa coctaBistor 10 80% croumoctu [I9BM n oka3piBatOT 3HaYUTEIBHOE
(MHOT1a AaXKe pelIaroliee) BIUsHIE Ha XapaKTePUCTUKU MAIIUHBI B LIEJIOM.

KoncrpyktuBHo kaxnas mozaens [IDBM umeer Tak Ha3biBaeMblii 0a30BbI HAOOP BHEIIHUX
YCTpOUCTB — KiaBuarypy, auciuied, HKMJ[ n ogun wnmu nBa HI'M/I, cocraBisrommii BMecTe ¢
CUCTEeMHBIM OJIoKOM "0a30Byr0 KoH(purypauuw" >Toi mMonenu. [lonb3oBarenb, Kak MpaBHIIO, caM
nox0upaeT KenareabHoe eMy Iedararolee ycTporucTBo. B cimydae HeoOxoaumoctu k [I19BM moryt
MOAKIIOYAThCA TaKXKe JOMOJIHUTENbHBIE BHEIIHWE YCTPOMCTBA, HANpPUMEp CKaHEPhl, CTPUMEPHI,
TUIOTTEPHI WK AUTUTai3epsl. B mocneanue roasl MHOTHE (GUPMBI MPUTIATal0T 3HAYUTENbHbBIE YCHIIUS
IUIsT  pa3pabOTKU COBEPIIEHHO HOBBIX BHJOB BHEIIHUX YCTPOMCTB, OPHEHTUPOBAHHBIX Ha
CTPEMHUTENBHO PACTYIIUE 3alpoChl IMOJb30BaTeNel, B YACTHOCTH Ui MPHIOKEHUH B 00JIacTH
MyJIbTUME]INA.

Knasuamypa (xnaBUIIHOE YCTPOMCTBO) peamu3yeT AUAllOTOBOE OOIEHUE TMOJIh30BaTeNsd C
I[I9BM:

e BBOJI KOMaH] MOJIb30BaTeNs, 00eCIeYNBAIONINX JOCTYI K pecypcam [I19BM;

® 3aMUCh, KOPPEKTUPOBKY M OTIAAKYy MPOrpaMM; BBOJ JAHHBIX M KOMaHJ B IHpolecce
pelieHus 3aay.

[leHTpanpHyI0 YacTh KJIaBUATYPhl OOBIYHO 3aHUMAIOT KJIABUIIHM OYKB JTATUHCKOTO U PYCCKOTO
andasuta, cmyxebnbx 3HakoB (!, ", :, %, ... u Ap.), a Takke NUQPPOBBIC KIABHUIIK. B OONBIIMHCTBE
Cly4yaeB OJIHA KJIABUILA HCIONb3YEeTCs JJI1 BBOJA HECKOJIBKMX PAa3HBIX 3HAKOB, MPUYEM MEPEXOL
MEXIy HUMH MTPOU3BOJUTCS 3@ CUET OJJHOBPEMEHHOI'O HaKaTHsl COOTBETCTBYIOIIECH KJIABUILIU U OJJHOM
WIN JBYX CITY>KE€OHBIX (P)YHKIMOHAJIBHBIX KJaBuIll (00br4HO — KiaaBum Shift, Alt, Ctrl). B 6onbmmacTBe
Mojenell KiaBuaTypbl (3a uckmoueHueM kiaBuatypsl [I9BM xkiaccoB LAPTOP, NOTEBOOK,
HANDHELD) ¢ npaBoif cTOpoHbI pa3MeIIaeTcst TOMOoJIHUTENbHAs U(pPOBas KIaBUATypa, 4TO CO3/aeT
ynobcTBa Tpu HEOOXOTUMOCTH YacToro BBoja uucen. [lo mepudepun kiaBHaTyphl pa3MeliaroTcs

cnyxxeOHble (QyHKIMOHANbHBIE KiaBumu: Enter, Esc, Delete, Insert, Tab u nap., a Ttakxe
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"mporpammupyemblie” ¢yHkimonanbHable knaBuimu (F1 — F12). @yHKmoHanbHbIe KIaBUILN

B IPOrpaMMax BBINOJIHSAIOT B OCHOBHOM CHeluanbHble onepauuu. K npumepy, kinasuma Esc 00brgHO
o3Hayaer "ormeny" wnm "Bo3Bpar", kmaBumia Insert — "BcraBky" u T.n. Ha3sHauenue
nporpaMMupyeMbiX (pyHKIHOHaNBHBIX KinaBuil FI1-F12 Gonee ruOko: Kak MpaBHIIO, ONPEAEISIETCS B
COOTBETCTBYIOIIUX MMPOTPaMMax M MPUBOANTCS B X AoKyMeHTanuu. Ciyxebnpie kiasumu (Shift, Alt,
Ctrl) u ungukatopsl pexumoB (Print Screen, Caps Lock, Break) cmyxar nans mnepexiroueHus
HazHaueHUs andaBUTHO-IM(POBBHIX KJIABHII, BBIBOJA "oOpa3za HKpaHa 1uciuies" Ha IPHHTED,
M3MCHEHHS PEXHMMa paboThl M mHpepbiBaHMs nporpamM. Kmasumm ympasienus (<, T, —, )
HEOOXOIUMBI Ul MO3UIIMOHUPOBAHUSA Kypcopa Ha JKpaHe AucIuies. Psa kiaBum oOecrieuyuBaroT
IIEpEMELIEHUE Kypcopa B HAYaJIbHYI0 WM KOHEUHYIO MO3MIIMI0O Ha CTpoke sKkpaHa auciuies (Home,
End), a Taxxe Ha crpanuny Briepes uian Hazazn (PgUp u PgDn).

Tunossle pa3mepsl kinaBuatypbl 40x450x180 mm. [Ipu pa3paboTke KiaBHAaTypbl YUUTHIBAETCS
BO3MOXXHOCTb IPENEIbHOTO COKpAILIEHHMs] HaaTU Ha KJIaBUILM I0Jb30BaTeNIeM. JTO JOCTUIAETCS
M3MEHEHHEM 3HaU€HUM OT/EIbHBIX KJIaBUl nporpamMmubIM nyreM. KnaBuatypa [IDBM nepenaer MIIT
HE KOJI CUMBOJIa, a MOPSAIKOBbII HOMEpP Ha)KaTOW KJIABUIIM U MPOJOJIKUTEIbHOCTh BPEMEHH KaX 100
Haxarus. MHTepnperanusi cMpicia Ha)KaTOM KJIABHILM BBIIOJHSAETCS HNPOrpaMMHBIM IyTeM. Takum
o0pa3oM, KOJMPOBKA KIIABHUIIM OKAa3bIBACTCSA HE3aBHCUMOW OT KOJMPOBKH CHMBOJIOB, 4TO
3HAYUTENIHO YIpoUaeT paboTy C KJIIaBUAaTypOM.

Hucnneti (monumop) — OCHOBHOE YCTPOUCTBO JJIsi 0OTOOpakeHUss MH(GOPMAIIUU, BEIBOJIUMON BO
BpeMs paboTel mnporpamMm Ha [IOBM. [lucmimem MoOryt CymiecTBEHHO pas3iMyarbes, OT HX
XapaKTePUCTUK 3aBUCAT BO3MOXKHOCTM MAallMH M HCIOJIB3YEMOI'O IPOrpaMMHOr0 00€CHedeHHUs.
Paznuyatror nucrnuien, NpuUrojHble s BBIBOAA JIMIIL ajd(daBUTHO—LM@POBOM uH(pOpMauuu, U
rpaduueckue nucruien. Jpyroi BaXHbIN MPU3HAK — BO3MOKHOCTH MOJJIEPKKU [IBETHOTO WJIM TOJBKO
MOHOXPOMHOT0 M300paxeHus. BaXHbIMU TEXHUYECKMMH NTapaMeTpaMHU SIBJISIIOTCS TEKCTOBOM (opMar
U paspemiarpomias CcrnocoOHOCTb u300paxeHus. TekcToBod Qopmar (B TEKCTOBOM pEXHME)
XapaKTepU3yeTCsl YUCIOM CUMBOJIOB B CTPOKE M YUCIIOM TEKCTOBBIX CTPOK Ha 3KpaHe. B rpapuueckom
peXHUME paspeliaronas cnocoOHOCTh 33Ja€TCsA YUCIOM TOYEK M0 TOPU30HTAIU M YUCIIOM TOYEYHBIX
CTPOK MO BepTUKaIH. [[pyroil xapakTepHbIA MapaMeTp — KOJWUYECTBO IOJACPKUBAEMBIX YPOBHEHN
SPKOCTH B MOHOXPOMHOM pE&KHME M COOTBETCTBEHHO KOJMYECTBO IIBETOB IPU LBETHOM
n3o0paxenun. He MeHee BaKHBIM MapaMeTpOM SIBISETCS M pa3Mep HKpaHa: OH OIpenesieT
Pa3IMYUMOCTh M300pa)K€HUs B IIEJIOM U YETKOCTb €r0 OTIEIbHBIX AJIEMEHTOB, B TOM 4HcClie OyKB U
udp.

VYka3aHHbIE MapaMeTpbl 3aBUCIT Kak OT KOHCTPYKIMM 3KpaHa, TaK U OT CXEMbI yIpaBJICHHUS,
COCpEeIOTOYEHHON B cUCTEMHOM Ojioke. B Hacrosiiiee BpeMsi B OOJNBIIMHCTBE CIy4aeB MPUMEHSETCS
cxeMa (opMHpOBaHUS M300pa’keHUsI Ha OCHOBe pacTpoBoil mamsatu (bit mapping). Kaxaslii snement
M300pakeHUs] — OJJHAa TOYKa Ha dKpaHe Auciuies (GopMmupyercss U3 (pparMeHTa pacTpOBON MaMsTH,
cocrosimero u3 1, 2 unu 4 6ut. Uadopmanus, 3anrcanHas B yKa3aHHBIX OUTaX, yIpaBisieT SPKOCThIO
(MM IBETOM) TOUYKHU Ha 3KpaHe, a TaK)Ke €€ MUTaHUEM M IPYTHUMU BO3MOKHBIMU aTpuOyTamH.

O0beM pacTpoBOM MaMsITH MPSMO CBSI3aH C paszpeliarllell cnocoOHOCThIO aucies. Jucmero,
K TpUMeEpY, ¢ IBYMsI YPOBHSIMU SPKOCTH U paspeutaromiei crnocooHocteio 640x200 Touek Tpedyercs

26 Koaiit pactpoBoii mamstu. Ecnu ke mpu 3ToM HEOOXOAMMO yNpaBisaTh 16 1BeTaMu AJs KaKI0u



13
TOYKH, TpeOyeMblii 0O0BeM pacTpoBOM MaMATH COCTaBUT He MeHee 64 Koaiit, a mpu

IBYXIIBETHOM JKpaHe ¢ paspemiaromieid cmocobHocteio 102461024 motpedyercs yxe 132 Koaiit
pactpoBoii namsTu. [Ipu TakoM MeToze yrpaBieHHsI H300pakeHUEeM 3HAKU BBIBOAATCS HA DKPaH MpPHU
MIOMOIIM CHEHATBHBIX 3HAKOT€HEPATOPOB — OCOOBIX JEKTPOHHBIX CXEM, YIPABISIEMbIX TOYCUHBIMHU
MaTpHUIlaMHU, Ha KOTOPBIX (POPMUPYETCs H300paKeHNEe KK J0r0 CUMBOJIA.

BonpmmHacTBO  mpodeccroHanpHbix  [IDBM  ucmonb3yeT  AMCIIEW, OCHOBaHHBIE Ha
MOHOXpOMHBIX uiu 1BeTHbIX DJIT. Hambonee wacro B IBM— coBmectumbix [I9BM ncnonb3yrores
monuTops! THIa VGA i SVGA, a B 6onee pannux mozensx — CGA, EGA, Hercules.

B npodeccuonansabix [I9BM mmpoko NpuMEHSIOTCS [IBETHBIE MOHUTOPHI C OYEHb BBHICOKUM
paspemenueM (1024x1024 u 2048x2048 To4yek) U BO3MOKHOCTBIO MOTYyYeHUsT n300paxkenuid uz 4096
0a30BBIX LIBETOB, YTO 00eceunBaer 10 16 MIIH. OTTEHKOB.

[Tonb3oBarenu [I9BM mpoBOIAT B HEMOCPEACTBEHHOW OIM30CTH OT PabOTAIOIIMX JUCILICEB
MHOTHE Yachl OApsa. B cB3M ¢ 3TUM (QUPMBI — MPOU3BOAMUTENN JUCIUICEB YCHIWIA BHHUMAaHUE K
OCHAILICHUIO JKPAaHOB JUCILIEEB CIEHHUAIBHBIMU CPEACTBAMU 3AIUTHI OT BCEX BHJIOB BO3JIECHCTBUN,
KOTOpBIE HEraTMBHO CKa3bIBAIOTCS Ha 3/10pOBbe MoJib3oBarens. Tak, ¢upma Samsung BbITyCcKaeT
mucrien "Low Radiation" ¢ HaHeCEHHBIM Ha 9KpaH CIEUAIBHBIM MTOKPBITHEM, CHIKAIOIIUM YPOBEHb
KECTKOTO W3IMy4deHus. VICHonp3yloTcs W Jpyrue METOJbI, MOBBIIIAIONNE KOM(POPTHOCTH paboTHI C
JUCILTIESIMU.

OO6menue nosp3oBarens ¢ [IDBM obiserdaercss ¢ MOMOIIbIO PA3JIMYHBIX MaHUIYJISTOPOB.
Haubonee pacnipocTpaHeHHBIM U3 HUX SBJISETCS TaK Ha3bIBaeMasi MbIlllb. Mbiub MIPENCTABISAET COOOM
HEeOO0JIbIIIYI0 KOPOOOUKY C JIBYMSI MM TPEMS KJIABHUILIAMHU M YTOIUIEHHBIM CBOOOJIHO BpAIIAIOIIKMMCS B
Tr000M HaNpaBJICHUHU IIAPUKOM Ha HIDKHEH moBepxHOCTH. KopoOouka moakiitoyaeTcsi K KOMIbIOTEPY
opy MOMOUIM crenuanbHoro kabens. Ilomp3oBarens, mepemMeniasi Mbllllb IO MOBEPXHOCTH CTOJIA
(0OBIYHO JJI ATOTO MCHOJB3YIOTCS CIIELMaIbHbIE PE3MHOBBIE KOBPUKH), TO3UIIMOHUPYET yKa3aTellb
MBIIIK  (CTpENKy, MpPsIMOYTOJIbHUK) Ha DJKpaHe JAMCIUIes, a HaXaTUEeM KIABUII BBINOJIHSET
ONpe/IeNIEHHOE JIEHCTBUE, CBS3aHHOE C COOTBETCTBYIOLIEH KiaBUIIEW (HAampUMEp, BBIMNOJIHSET
OTIpeieNIEHHBIN MMyHKT MEHI0). MbIlb TpeOyeT criennuanbHOW TPOrpaMMHOM MOAIEPIKKH.

B nopratuBHbix [I9BM MbIlb 0OBIYHO 3aMEHSIETCS OCOOBIM BCTPOEHHBIM B KJIaBHATYpPy
[IApUKOM Ha MOJICTABKE C JBYMsI KJIaBUIIaMH IO OOKaM, Ha3bIBaeMbIM mpek6o.. 1lo3uronnpoBanme
yKazartenss TpekOoyla Ha JKpaHe JAWCIUIes MPOU3BOAUTCS BpallleHHeM 3Toro mapuka. Kmasumm
Tpekboja MMEIOT TO K€ 3HAa4eHHe, 4YTO M KJIaBMIIM MbIIM. HecMmoTpss Ha Hamuuue TpekboIa,
noJyib30BatTenb nopraruBHOM [I9BM MoXeT ucmnonap30BaTh W OOBIYHYIO MBI, MOJKIIOYHB €€ K
COOTBETCTBYIOIIEMY TOPTY.

Jlyis HemocpeACTBEHHOIO CUMUTHIBAHUS rpaduueckoil mHpopManuu ¢ OyMa)KHOTO WU MHOTO
Hocutenst B I[I9BM mpumensitorcss ontudeckue ckauepul. CKaHepbl OBIBAIOT HACTOJIBHBIC,
MO3BOJIAIONINME 00pabaThIBaTh BECh JIMCT OyMaru Wi IUIEHKH IEJINKOM, a TakXke py4yHble. PyuHble cka-
HEpbI TPOBOJAAT HaJ HY)KHBIMU PUCYHKaMH HJIM TEKCTOM, oOecrieunBasi X CUUThIBaHUE. BBeneHHbBIN
Mpy MIOMOIIM CKaHepa pUCYHOK pacno3Haercs [[OBM ¢ momMonipio cnenuasbHOr0 MporpaMMHOTO
oOecnieueHus. PuCyHOK MoOeT ObITh HE TOJBKO COXpPAaHEH, HO U OTKOPPEKTHUPOBAH IO >KEIaHUIO
M0JIb30BATENs] COOTBETCTBYIOIIMMHU Trpa@UuecKUMH TIakeTaMu MporpamMm. B Hacrosiee Bpems

BBIITYCKAIOTCS YepHO—OeIble U LIBETHbIE CKaHephl C TOUHOCTHIO paspenieHus A0 8000 Touek Ha I0WM
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(6onmee 300 Touek Ha 1 MM), OJHAKO 3THU YCTpOHCTBa BecbMa Jaoporu. lMcmoib3oBaHue

CKaHepoB JJIsi HEMocpelICTBEeHHOTo BBoaa B [I9BM TtekcroBoil mH(pOpManuu ¢ ee Mocieayronum
pEelaKTUPOBAHUEM 3aTPYAHEHO TaKXe 3HAYUTEILHOW CJIOKHOCTBIO MPOTPAMMHOTO OOecreueHHs,
HE00XO0IMMOTO ISl IPAaBUIIBHOTO PACIIO3HABAHUS U MHTEPIPETAIUU OTJCIBHBIX CHMBOJIOB.

g Toi ke uenu, T.e. A BBoJa pUCyHKOB B IIOBM, MoxkeT MCIONb30BaThCs TakkKe Tak
Ha3bIBAEMOE CBETOBOE IIEPO U pasiauyHble aururansepbl. K pydHbIM MaHUIYJIATOpaM OTHOCUTCS U
oorcoticmux (joystick), mpeacraBisronuii cOO0H MOABMKHYIO PYKOSITh C OJHOW WJIHM JABYMsI KHOIIKAMH,
IIPY IIOMOIIKA KOTOPOM MOKHO IO3MIIMOHMPOBATH yKa3aTeslb Ha 3KpaHe auciuies. KHONKH UMEIT TO
K€ Ha3HA4YeHHUe, YTO U KJIaBUIIHM MbIH. /[koiicTuk yaie ucronsiyercs B ObiToBeIX [IDBM, B nepByto

ouepeab I UTPOBBIX IPUMEHEHUM.

2.2.2. Buemnue 3anoMuHawmme ycrpoiicrsa [IBM

B II5BM B ocHoBHOM ncnons3ytores HI'M/I u HOKM/I tuna Bunyecrep.

Hakonumenu Ha eubkux Ouckax cIyXaT JUisl XpaHEHUs MPOTpaMM U JAHHBIX HEOOJBIIOTO
o0Bbema u yoOHbI 1715 mepeHecenust uugopmaruu ¢ onHoit [I1I9BM Ha apyryro.

Ha pabGoueil mnoBepxHOCTH JAMCKa (AMCKETHI) MO KOHIEHTPUUYECKUM OKPYKHOCTSAM,
pa3MEIICHHBIM Ha ONpPEAEIEHHOM pPAcCCTOSHMM OT LIEHTpA, 3alMChIBAIOTCS AaHHble. CTaHIAapTHBII
dopmatr auckersl ans IBM PC u coBmectumbix ¢ Heit [IOBM umeer 40(80) mopoxek. Kaxnas
JOpO’KKa pa3/ieJieHa Ha 4YacTH, Ha3blBa€Mble CEKTOpaMH WM 3anucaMu. CEeKTOpbl MPEACTABIISIIOT
co00i1 OCHOBHYIO €IMHUILY XpaHeHHsI HH(opMaluu Ha nuckere. [Ipy 4TeHnn uiu 3amnucu yeTpoucTBO
BCEr/la CYMTHIBACT WJIM 3aIHMCHIBACT IIEJI0€ YHCIO CEKTOPOB HE3aBHCHMO OT 00beMa 3ampalinBacMon
nHpopMaIuu.

EmkocTh cexTopa (uuciio 6aiiTOB MM CJIOB) — OCHOBHAS XapaKTepUCTHKa opMara JaHHBIX Ha
HocuTene. OHa oIpenesseTcs HAMMEHbIIUM KOJMUYECTBOM JIaHHBIX, KOTOPOE MOKET OBITh CUHUTAHO
WJIM 3allMCAHO Ha JUCKETY 3a OJIHY OIlepalii0 BBOJa—BbIBOJA.

JlaHHBIE HAa TUCKETE MOT'YT pa3MeIaTbCsa KaK Ha OJHOW CTOPOHE, TaK U Ha JBYX €€ CTOPOHAaX.

BaxHOll XxapakTepuCTHKON TUCKETHI ABISETCA IUIOTHOCTh 3amMcu. JIMCKEThl MOTYT OBITH C
OJMHApHOW, JBOMHOM M TOBBIIIEHHON (y4eTBEPEHHOM) IUIOTHOCThIO 3amucu. [Ipu oxmHapHOM
IUIOTHOCTH 3allUCH Ha JIBYCTOpPOHHEH TUCcCKeTe nuameTpoM 5,25 mroiima coxpansercs 1o 780 Koaiir, a
MIPH TOBBIMIEHHOM TUIOTHOCTH 3amucu emMkocTh HI'M/I coctaBnser no 1,2 Mo6aiit, Ha ABYCTOpOHHEH
auckeTe nuamerpom 3,5 mroiima — 720 KGaiT u 1440 K6alT cOOTBETCTBEHHO.

CymiectByer /Ba cioco0a pa30oMBKH (pa3METKH) TOPOKEK HAa CEKTOPbI: (PUKCUPOBAHHBIN (MU
anmnapaTHBIN) U IporpaMMHBIN. Eciu pasmep cekTopa 3ajaH )KeCTKO U ONPEIENIAeTC MEXaHUUECKUMU
XapaKTepUCTUKAMU YCTPOICTBA, Takas pa3MeTKa Ha3blBaeTcs gukcuposannou. Ilpu pukcupoBaHHON
pa3MeTKe HHJEKCHBIE OTBEPCTHSI, PACIIONOKEHHBIE 110 KPYry, 0003HAYar0T Hayajio KaX/JI0To CeKTopa H,
CJIEIOBATEIIBLHO, €T0 MOJIOKEHUE HA TUCKETE TOYHO OIIPEIEIICHO.

Jna cranpaptHeix aucker [IDOBM pacnonokeHue IOpPOKEK Ha JHUCKETE M UYUCIO CTOPOH
HEU3MEHHBI: OHH OIPENEISIOTCS XapaKTEPUCTUKAMU caMUX JUCKeT. OJHaKO KOJIMYECTBO CEKTOPOB Ha
JIOPOXKKE M MX pa3Mep MOTYT ONpeAessThcs MPOrpaMMHO B Ipoliecce pa3MeTKu ((popMaTUpoBaHUs).
ViMeHHO MOATOMY TMOKME AMCKM Ha3bIBAIOT TaKXke JHCKaMU C MPOTrPaMMHON Pa3METKOH CEKTOpOB

(soft—sector). @opmaTtupoBaHHe BBIMOJHSACTCS JUOO MPOrpaMMaMH OINEPALMOHHON CHUCTEMBI, MO0
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nporpammamu BIOS.

Pa3mep cexropa nucka, nogaep;kuaemoro cucremorr BIOS, moxer cocrabisars 128, 256, 512
u 1024 Gaiir.

Hakxonumenu na dcecmkux MacHUMHbIX OUCKAX (8uHYecmep) COIAEPKAT HECKOJIBKO JIUCKOB,
o0benHEeHHBIX B akeT. HXKM/I siBnsieTcss HECMEHSI@MBIM, pacrojiaraeTcsi BHYTPH CUCTEMHOTO OJIOKa.

B HXMJI MarHuTHbIE TOJIOBKH, OOBEIUHEHHBIC B OJIOK, IMEPEMEIIAOTCS OJHOBPEMEHHO B
pasvaIbHOM HANpaBICHUM IO OTHOLIEHUIO K JUCKaM. JIOpOKKM C OJMHAKOBBIMM HOMEpaMHM Ha
pa3HBIX MOBEPXHOCTIX TUCKOB 00pa3yroT muiauHiap. L{uiauHap uMeeT TOT e HOMEp, 4TO U 00beau-
HEHHBIE UM JOPOXKKH.

JIroboit muck umeer ¢uzndyeckuid u jormyeckuit ¢opmar. duszmueckuit dopmar aHcKa
omnpeessieT pa3Mep cekropa (B 6ailTax), YMCIO CEKTOPOB Ha JIOPOKKE (MM — JUIsl )KECTKUX JTUCKOB — B
LHUJUHIPE), YUCIIO JOPOKEK (LIHMIMHAPOB) U YUCIIO CTOPOH.

Jlornueckuii popmar qucka 3aaaeT crnocod opraHu3anuu HHPOPMAIMH Ha TUCKE U PUKCUPYET
pa3MenieHre MHQOpMAIMM pa3Iu4HbIX TUIIOB. B HacTosiee BpeMs HaumOojee pacrpOoCTpaHEHBI
HXMJI emxoctbio ot 1,3 o 15 I'Gaidr.

BaxxupiM napaMeTpoM JUIsl IOJIb30BATENsl SBJSETCS BpeMs JOCTyNa, XapaKTepusyloliee
CKOPOCTh YTEHHs W 3anmucu uHpopMaiuu Ha aucku. s Hanbomnee pacnpocrpaneHHbIXx HXKM/J] oHO
konebnercs ot 14 mo 70 mke. PeanpHas ckopocth pabotel HXKXMJI B O0NBIION CTEIIEHH 3aBUCHUT OT
TUIIA UCHOJBb3yeMOW mporpaMmbl. Tak, oOpaboTka OOJBIIMX MaccHBOB HH(OpMaIuu, Tpedyromas
MHOT'OKPAaTHOI'O IOMCKa OJJMHOYHBIX CBEIECHUN, MOYKET HEOXKHUAAHHO JJIS II0JIb30BATENS 3aHATh BEChbMa
3HaYuTeIbHOE Bpems. Eme 0ojee NpOoJODKUTENFHOW MOXKET OKa3aThCsi 00pabOTKa CIIOXKHBIX
M300paXeHU.

Pacmmpenue BHeNIHeW naMsATH JOCTUTAETCS MOJKIIOYEHHEM K CUCTEMHOMY OJIOKY CTpUMepa.
Cmpumep — 3TO YCTPONCTBO JUIsl OBICTPON MEpe3amucH JaHHBIX C YKECTKOTO JMCKAa HAa MarHUTHYIO
neHTy. OOBIYHO €MKOCTh cTpuMepa koJieosercs ot 80 mo 525 MoOair.

B nocneaHue roipl MOSBWINCH YCTPOMCTBA JUIsl XpaHEHHS HHGOpMalMUd Ha ONTHUYECKUX
(;mazepHbIx) auckax. X eMKoOCTh m3MepsieTcs TurabaiTaMu U Jake JECSITKaMu TWra0alT, OJHAaKO B
OOJBIIMHCTBE CIy4yaeB TAaKUE JHUCKHU HE JOIMYCKAaIOT MEepe3anuchblBaHUs, T03TOMY HUCIONb3YIOTCS IS
XpaHEHUs! TOCTOSSHHON MHGOpMAaIMU (HalpuMep, CI0KHBIX KOMITBIOTEPHBIX UTP C BBICOKOPA3BUTON

rpaduxoit).

2.2.5. llepudepuiinbie ycTpoiicTBa

na evigooa ungopmayuu B 1153BM ncnons3yrorcss MaTpudHble, CTPYWHBIE U Ja3epHbIE
IOPUHTEPHI U TUIOTTEpHI. [lepBbie M3 HUX OPUEHTHPOBAHBI HA MOJIy4YeHHE JOKYMEHTOB Majoro gopmara
(A3, A4), BTOpble — 11 BbIBOJa rpaduueckoil nHpopMaIy Ha IUPOKOPOPMATHbBIE HOCUTEIH.

Tunuynas paspemaromnias criocoOHOCTh MPUHTEPOB U MoTTepoB 300 dpi, B HacTosIIEe Bpems
oHa noBbIIeHa 10 720 dpi. B coBpeMeHHBIX ycTpOHCTBax yIpaBieHUE OCYIIECTBISIETCS BCTPOSHHBIMU
MHUKponporieccopamu. THUIUYHOE BpeMs BBIBOJA MOHOXPOMHOro u3o0paxeHus ¢opmara Al
HaXOJUTCS B Mpeesax oT 2 10 7 MUH, LIBETHOTO — B JIBa pa3a OoJIbIIIe.

Mampuunvle npunmepsi Hanbojee pacrnpocTpaHeHbl. [ledaTaemble 3HAKH CHHTE3HPYIOTCS B

MaTpUYIHBIX NPUHTEpPAX MPHU IMMOMOIIHA HUT0JIbYaTOM MaTpuUulbl (FOJ'IOBI(I/I), JBUTAIOIIEHCS BAOIb KaXKa0i
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[€YaTaeMoOi CTPOKH IO CHEHHAIBHON HANpPaBISAIOUIEN U yIAPAIOLIEH IO Kpacsued JICHTE.

Yame Bcero MNPUMEHSIOTCS OPUHTEPH ¢ 9— M 24-UroipyaThiMM TOJIOBKAMU. OTHU IPUHTEPHI
IIO3BOJISIFOT MOJYYUTh BIIOJIHE IIPUEMIIEMOE Ul OOJIBIIMHCTBA MPUIIOKEHUI KauecTBO M€YaTH, B TOM
quCclie 32 CUET MHOTOKPATHBIX MPOXOJOB MpPU IE€YaTH OJHOW CTPOKU C HEOOJIBIIMMU CMEILEHUSMHU.
Bmecte ¢ TeM 3TO cHMXaeT W Ge3 TOro HEBBICOKYIO CKOPOCTh meyaTh. HemocTaTkoM MaTpUYHBIX
IIPUHTEPOB CIEAYET CUUTATH U JOBOJIBHO 3HAYUTENbHBIN YPOBEHb IPOM3BOAUMOrO MIPH MEYATH IIyMa.

[Tpu BEIOOpE MAaTPUYHOTO MPHUHTEPA CIeAyeT 0OpaTuTh BHUMAHHE HA MAKCHUMAJIBHYIO IIUPUHY
npuMeHsieMol Oymaru (y3KMH MM IIUPOKUH TPUHTEP), BO3MOXKHOCTH HCIOJIB30BaHHUSA PYIOHHOMN
Oymaru, KOJHMYECTBO HWIJ B MaTpulle (IOJOBKE), CKOPOCTh I€YaTH, yKa3blBaeMble B MACIOPTHBIX
JAHHBIX. BaXXHOM XapaKTEpUCTUKONM MAaTPUYHOIO IPUHTEPA, TAKXKE YKa3blBa€MOM B €ro Iacropre,
SBIISIIOTCS] KOJIMYECTBO M BUJIBI BCTPOSHHBIX MIPU(TOB U BO3ZMOXKHOCTH M€YaTH KUPHUIHLIBL. Bmecte ¢
TeM OOJIBIIMHCTBO COBPEMEHHBIX MPOTpaMMHBIX cucteM oOpabotku TekctoB (Word for Windows,
Word Perfect, Lexicon u p.) BKJIIO4alOT crienuanbHble "3arpyxaembie” mpudtsl (soft fonts).

KauectBo mewaru, oOecneunBaeMO€ MaTpUYHBIMU IPUHTEpPAMH, MPAKTUYECKH HE YCTyHaeT
KauyecTBy, OOECeuYnBaeMOMY MMILIYIIEH MAIIMHKON, OJAHAKO OHO COBEPUIEHHO HEJOCTaTOYHO IpHU
paborte ¢ rpadukoif, a TaKKe IS M3TOTOBICHUS OPUTHHAI—MAKETOB, KOTOPHIE MOXKHO OBLIO OBI
WCTOJIB30BAThH B MOIHUTPadUH.

Jlazepnvle npunmepsl 0051aAaI0T MHOTOOOPAa3HBIMH BO3MOXKHOCTSIMU TI€YaTH, OOECIICYHBAIOT
€€ BBICOKOE KaueCTBO IPH 3HAUUTEIbHOU CKOPOCTH.

JlazepHble TPUHTEPHI UMEIOT COOCTBEHHBIN pacmupsieMblii 010K mamsaTH. OHH MO3BOJISIOT
MacmTabupoBaTh MIPUTHI, MIMPOKO KCIIONIB30BaTh "3arpyxaembie” mpudthl. "IlacoptHas" ckopocTh
[IeYaTy y pa3IMyHbIX MOJIENEN JIJa3epHbIX IPUHTEPOB, KakK MpaBuilo, Kosuebnercs oT 4 1o 16 ctpanun B
MUHYTY. BMecTe ¢ TemM 3Ta CKOpOCTh 3aBUCHUT OT 00BbeMa COOCTBEHHOW MaMATH MPUHTEPA U MOXKET
3aMETHO COKpPATUTHCS NP €€ HEJIOCTATKE JUIsl KOHKPETHOM rneyataeMoi HHpOpMaIuu.

JlazepHble MPUHTEPHI UCIIOJIB3YIOT UCKIOYUTEILHO JUCTOBYIO Oymary (popmaroB A4, A3 u
1p.), B CBS3U C Y€M CYIIIECTBEHHOE 3HAYEHHUE MPUOOpPETAaeT eMKOCTh IMOJAIIIET0 OyMary JIOTKa, Tak
KaK OT Hee 3aBHCHUT CKOPOCTh paOOThI IPUHTEPA: OyMary HeOOXOAMMO MEPUOANUECKH TOIKIIAIbIBATh
B JIOTOK BpyuHy0. HeoctaTkoM ja3epHBIX MPUHTEPOB SIBISIFOTCS JOBOJIBHO KECTKUE TpPeOOBaHUS K
KayecTBy OyMaru — OHa JOJKHa ObITh JOCTAaTOYHO IJIOTHOHM (00byHO He MeHee 80 T') U He JOJKHA
OBITh PHIXJION, HEAOMYCTUMA MeYaTh Ha OyMare ¢ IIaCTUKOBBIM MOKPBITHEM U T.JI.

Oco0eHHO >(QpeKTUBHBI Ja3epHbIe MPUHTEPHI MIPU U3FOTOBICHUHN OPUTMHAI-MAKETOB KHUT U
OpoILop, PEeKJIIaMHBIX MPOCHEKTOB, JEJIOBBIX NMHCEM W HHBIX MaTepHalIOB, TPEOYIOIIMX BBICOKOIO
kauecTBa. OHU MO3BOJISIIOT C OOJIBIION CKOPOCTHIO Ne4aTaTh rpaduKu, PUCYHKH.

B mnocnennue roapl mosiBUIach liefask TaMMa JIa3epHbBIX MPUHTEPOB, OOECIEUMBAIOLIUX HE
TOJIBKO YepHO—OeIyl0, HO U MHOTOKPACOYHYIO [IBETHYIO MI€YaTh.

Jlaxxe camble MPOCTbIE MOJETH JIa3€PHBIX MPUHTEPOB B MSATh — JIECATH pa3 JAOPOXKE CPEIHUX
MojieJiell MaTpUYHBIX HPHUHTEPOB, a II€HAa IIBETHBIX JIa3epHBIX NPUHTEPOB Oojiee YeM CTOKPATHO
MIPEBOCXOIUT LIEHY MaTpU4HbIX. BecbMa MOporn M CMEHHbIE KapTPHUIKHU, COJEpKallue KpacsIiuii
nopoIok. Bee 310 nenaer nazepHble NPUHTEPHI MAJIONPUTOJHBIMU JJI U3TOTOBJICHUS 3HAYUTENIbHBIX
THUpaKkel, TOCKOJIBbKY MedYaTh OJHOI0 JIUCTa 00XOJUTCS CYILIECTBEHHO JOPOKE KCEPOKOIHUU.

Cmpytinble npunmepsl B TIOCIEIHUE TOJbI MOJIyYalOT Bce 0oJiee IMIMPOKOE pacHpoCTpaHEHUE
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cpeau noap3oBareneid [I9BM. OToT Tun npuHTEpa 3aHUMAET MPOMEKYTOUHOE TOJIOKEHUE

MEXIY MaTpUYHBIMU M JIa3€pHBIMU NpUHTEepaMu. CTpyiiHbIE IPUHTEPHI, ABISSICh, KAK U1 MaTPUUHBIE,
MOCTPOYHO TMEYATAOIMMH, OO0ECIeYNBAIOT KAdyeCcTBO Ie4aTd, MNpUOIIKaromeecss K KadecTBY
Ja3epHbIX NPUHTEPOB. OHM TPOCTHI B IKCIUTyaTalldd U PabOTAIOT MpakTHYecKu OecmrymHo. [lpm
paboTe 1OA YHpPABJIEHUEM COOTBETCTBYIOIMX IPOIPAMMHBIX CPEACTB CTPYHHbIE IPUHTEPHI
MO3BOJISIIOT M€YaTaTh BIOJHE YAOBJIETBOPUTENbHBIC 110 Ka4eCTBY Tpaduueckue marepuaisl. Bmecre ¢
TEM CKOPOCTh TeYaTH, obecreunBaeMasi CTpyHHBIMU IPUHTEPAMHU, HEHAMHOT'O ITPEBOCXOIUT CKOPOCTh
neyaTd MaTpUYHBIMH MPUHTEPAMH, & UX CTOMMOCTh — B JIBa—TpH pa3a Bbilie. CTpyilHbIE TPUHTEPHI
BIIOJIHE YCIIEUIHO MPUMEHSIOTCS BO BCEX CIy4YasX, KOIJa CKOPOCTb II€YaTH U Ka4eCTBO HE SIBJISIOTCS
kputnueckumu (hakropamu. Kpacsimas sxuakocts ("uepauina') 11t CTpyHHBIX TPUHTEPOB ITOMENIAETCS
B CIIELMATIbHBIX KOMIAKTHBIX KapTpuakax. OHa MPOU3BOAUTCA HECKOJIBKUX LIBETOB, TaK YTO IPOCTOMN
3aMEHON KapTpupKa MOXHO OOeCHedHTh Ie4aTh MHOTOIBETHBIX W300paxkeHwid. Psnm moneneit
CTPYHHBIX IPUHTEPOB JIOIYCKAET OJTHOBPEMEHHYIO MHOTOLIBETHYIO I1€4YaTh.

Jlna evieooa zcpagpuueckoit ungopmauuu PUMEHSIOTCS 2pagonocmpoumenu (niommepol).
[TnoTTepbl 3HaUNTENBHO JenieBiie. UeM J1a3epHble TPUHTEPHI, XOTSI CKOPOCTh BBIBO/IA N300paKEHUN Yy
HUX 3HAUUTEIbHO HMXKE. J[OCTOMHCTBOM IUIOTTEPOB IO CPAaBHEHUIO C JIA3€PHBIMM IPUHTEpaMU
SBIISIETCSA TAaK)K€ BO3MOXKHOCTH HCIIOJIB30BAaHUS U TedaTH KPYHMHO(OpMATHON Oymard W TUICHKH
(Brutoth 10 ¢dopmata AOQ). ILTOTTEpHI BBIMYCKAIOT JIBYX THUIIOB — PYJOHHBIE W IUIAHIICTHBIC. B
PYJAOHHBIX IUIOTTEpax OyMaXHbIH JIUCT MEPEMELIAeTCs] TPAHCIOPTUPYIOLIUMM  BAJIUKOM B
BEPTUKAJILHOM HAIIPaBICHUH, a MMINYIIUHA y3€l1 — B TOPU30HTAILHOM. PyJIOHHBIE NpPUHTEPHI
MO3BOJIIOT MOJIY4aTh MOJHOLBETHBIE N300paKEHUsI XOPOIIEro KayecTBa. B IulaHIIETHBIX MJIOTTEpax
auct Oymarn (DUKCHpyeTCs TOPH3OHTAIBHO Ha IUIOCKOM CTOJIE, a MHIIYIIWK y3en (OAHO WIn
HECKOJIbKO Pa3HOILIBETHBIX ME€PHEB) MEPEMEIIAETCS MO HAIMpPaBISIIOLUIMM B JIBYX HAIlpaBlIEHUSX — IO
ocsiM X Y. IlnaHnieTHple mIOTTEphl 00eceynBaOT 00Jee BBICOKYIO MO CPaBHEHHUIO C PYJIOHHBIMU
TOYHOCTb [1€YaTH PUCYHKOB U TPapUKOB.

B stux ycrpoiicTBax nmpenMyIiecTBEHHO UCTIOIB3YETCSl paCTPOBBIN (T.€. MOCTPOUHBIN) CIIOCO0
BBIBOZIA CO CTPYWHOW TexHosioruer mnedaru. l[ledararomas cucrema B CTPYHMHBIX YCTPOMCTBax
BKJIIOUAeT B ce0s1 KapTpUK U roioBKy. KapTpumk — OaioH, 3amoIHEHHbIN YepHUIaMU (B LBETHBIX
YCTPOMCTBAX MMEETCS HECKOJBKO KapTpUIKeH, KaXKIbli ¢ YepHHUJIaMU CBOEro IBera). ['omoBka —
MaTpulla W3 COMNeN, W3 KOTOPbIX MeJbYallllMe YEpHWJIbHbIE KaIlUld MOCTYMaloT Ha HOCHUTEIb.
DuU3NYECKUH MPUHIUI JEHCTBUS FOJIOBKA TEPMUYECKHUIN WM TIbe30aneKkTpuueckuid. [Ipu Tepmonevarn
BbIOpachlBaHHE Kalleidb M3 COIUIa HPOUCXOAMT IOJA JEHCTBUEM €ro HarpeBaHHs, YTO BBI3BIBAET
oOpa3zoBaHHe Tlapa M BHIOpAChIBAaHHWE KameseK IMOJ AaBieHHEM. [IpH Mbe302IeKTPUIECKOM Croco0e
MPOIyCKaHHE TOKa Yepe3 MbE303JEMEHT MPUBOAUT K U3MEHEHHUIO pa3Mepa COoIlia U BhIOPAaChIBAHHUIO
Karu 4epHuwi1. BTopoil cmoco0 nopoke, HO MO3BOJSET MOMY4YUTh Oo0Jiee BBICOKOKAYECTBEHHOE
n300paxKeHue.

na eeooa zpaguueckonr ungpopmayuu c nmeronmxcs nokymeHToB B CAIIP ucnonb3yroT
JUTUTAN3ephl U CKaHEPBI.

Jlueumaiizep MpuUMeHSIOT U1 py4HOro BBojAa. OH MMeeT BUJ KyJIbMaHa, MO €ro 3JEKTPOHHOMN
JIOCKE TepeMeIIaeTcss Kypcop, Ha KOTOPOM pacrojoKeH BU3HMp M KHOMouHas naHenb. Kypcop nmeer

SJICKTPOMAarauTHYIO CBSA3b C CETKOM IMPOBOAHHUKOB B 3H€KTpOHHOI>i JOCKCE. HpI/I HaXaTuM KHOIIKH B
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HEKOTOPOH TMO3MIMU Kypcopa IPOUCXOAUT 3aHECEHWE B MaMATh HH(OpMamuu o

KOOp/AMHATAaX 3TOM Mmo3uiuu. Takum 006pa3oM, MOXKET OCYLIECTBIATHCS PyUHas «CKOJIKa YEPTEKEH.
Jis aBTOMAaTU4YecKoro BBOJA HMH(MOPMAIMM C HMMEIOMIMXCS TEKCTOBBIX WM TIpaUUyecKux
JOKYMEHTOB HCIHOJNB3YIOT CKaHepbl TUIAHIIETHOTO WM MPOTSHKHOTO Tuma. Criocod CUMThIBaHUS —
onTuyeckuid. B ckaHUpyIOmell TONOBKE pPa3MENIalTCs ONTOBOJOKOHHBIE CaMO(OKYCHPYIOIIHUECs
TuH3BL ¥ (hoTodIeMeHThl. Pa3pemaromas crnocoOHOCTh B pa3HbIX Mojesax cocrasisger oT 300 go 800
TOYEK Ha JIIOWM (ITOT mapaMmerp 9acto ob6o3HauaroT dpi). Cuntannas nHGOpPMAIUS HUMEET PACTPOBYIO
¢dbopmy, mporpaMmmHoe oOecrieyeHne CKaHepa MPEJCTaBIsIeT ee B OJHOM W3 CTaHIAPTHBHIX (OPMATOB,
nanpumep, TIFF, GIF, PCX, JPEG, u misa nanpHeimeii 00paboTKi MOXKET BBITTOJHUTH BEKTOPHU3AIUIO
— nepeBoy rpaduieckoil nHopMalu B BEKTOpHYIO (opmy, Hanpumep, B popmar DXF.
Jururaiizeppl, CKaHepbl, IPUHTEPHI, IUIOTTEPHI MOrYyT BXOAMTH B coctaB APM wnn
pa3AemsAThCA MOJIb30BATEISIMU HECKOJIBKUX Pa0OYMX CTAHIMIA B COCTaBE JOKAIbHON BBIYUCIUTEILHON

CCTH.

2.3. MemoOdsbiI docmyna 8 sioKasibHbIX 8bI4UC/IUMESIbHbIX Cemsx
2.3.1. MHOKeCcTBEHHbIIi I0CTYIl ¢ KOHTPOJIeM Hecylleil U 00Hapy:KeHueM KOH(JINKTOB

Tunmunast cpena nepenaun ganHeix B JIBC — oTpe3ok (cermeHT) KoakcuaigbHOro kabems. K
HEMy uepe3 ammnaparypy OKOHYaHMsI KaHaja JaHHbIX IOJKIIIOYAIOTCA Y3Jbl — KOMIIBIOTEpPHI H,
BO3MOXXHO, oOmee mepudepuitnoe odopynoBanue. [lockonbKy cpena mepeadd JaHHBIX OOIIas, a
3aIpoChl HA CETEBBIE OOMEHBI B y3JIaX MOSIBIISIIOTCS aCHHXPOHHO, TO BO3HUKAET MpodiieMa pa3ieieHus
o01Ieit cpeibl MeX Ty MHOTHMH y3JIaMH, APYTHMHU CIIOBaMH, IpobiieMa oOecrieyeHns JOCTyma K CeTH.

Jocmynom x cemu Ha3pIBalOT B3aUMOJICHCTBUE CTaHUUU (y3Jla CETH) CO CpeloH INepenayu
JTaHHBIX A7 oOMeHa MHpopmauMend ¢ IpyrMMHM CTaHUUSMHU. YIPaBJIEHUE JOCTYIIOM K CETH — 3TO
YCTaHOBJIEHHE IMOCJIEAO0BATEIBHOCTH, B KOTOPOM CTaHIMM IMOJIyYaloT AOCTYIl K Cpele Nepenaudu
JAHHbIX.

Paznuuatot cnydaiiHble U AJeTEpMUHUPOBAHHBIE METO/bI AocTyna. Cpeau ciiydailHbIX METOJI0B
HauOoJyiee M3BECTEH METOJl MHONCECMBEHHO20 OOCMYNA C KOHMPOAeM Hecywjel u OOHapyiceHuem
kongaukmose (MIKH/OK). AwnrnoszpruHoe Ha3zBanue Metona — Carrier Sense Multiple Access
/Collision Detection (CSMA/CD). DToT MeToa OCHOBAaH Ha KOHTPOJIE HAJTUYHS SJIEKTPUUECKUX KOJe-
OaHuii (Hecylleil) B TUHUM Tepelayl JAHHBIX M YCTPAaHEHUU KOH(IMKTOB, BOZHUKAIOLIUX B CIIydae
MOMBITOK OJHOBPEMEHHOI'O Hauaja Mepefadyd JByMs WiIM Oojiee CTaHUUSMHU, MYyTEM IOBTOPEHUS
ITONBITOK 3aXBaTa JIMHUM Yepe3 CIydalHbI OTPE30K BPEMEHH.

MJKH/OK sBnsercss mupokoBeuniarenbHbiM (broadcasting) merogoM. Bcee cranmuu mpu
npumenennu MJIKH/OK paBHonpaBHbI 110 10oCTymy K ceTu. Eciu nuHus nepenayu JaHHBIX CBOOO/IHA,
TO B HEH OTCYTCTBYIOT JJIEKTpUYECKHE KOJIeOaHMs, YTO JIEKO pAaclo3HaeTcsl J000M cTaHIMel,
Kenarollell HadaTh nepenady. Takas craHuMs 3axBaTbiBaeT JMHUIO. JltoOas apyras craHuus,
JKeNarolasl HayaTh mepefadyy B HEKOTOPBI MOMEHT BPEMEHHU f, €Clii OOHapYKUBAET JIEKTPHUUECKHE
KOoJICOaHHMS B JINHUH, TO OTKJIAIBIBACT rnepenavdy 10 MOMEHTa ¢+t TOE Iy — 3aJeprKKa.

[Ipu pabGoTe ceTH Kakaas CTaHIUS aHAIM3HPYET aJPeCHYI0 YacTh IEpelIaBaeMbIX IO CETH
KaJIpOB C IIEJIbI0 OOHApy>KEHUs U MprueMa KaJpoB, MpeJHa3HAYeHHbIX JIIs HEe.

Kongnuxmom Ha3bIBaIOT CUTYalUIO, TP KOTOPOU JBE WM OoJjiee CTAHIIMH «OJHOBPEMEHHO)
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OBITAIOTCS  3aXBaTUTh JIMHUIO. [lOHATHE «OAHOBPEMEHHOCTh COOBITHH» B CBSI3U C

KOHEYHOCTBIO CKOPOCTH PACIPOCTPAHEHMS CUTHAJIOB IO JIMHUU KOHKPETU3HUPYETCS KaK OTCTOSHUE
COOBITUII BO BPEMEHHU He OoJiee 4eM Ha BEIUUYUHY 2d, HAa3bIBAEMYIO OKHOM CMOJKHOGeHUl, T1e d —
BpeMsI IPOXOXKJICHHUS CUTHAJIOB IO JIMHUU MEXAY KOH(IMKTYIOIMUMHU cTaHiuusMu. Ecin kakue—nn6o
CTaHLMU HAyYald Tepegadyy B OKHE CTOJIKHOBEHHH, TO MO CETH PaCHpOCTPAHSIOTCS HCKa)KEHHBIC
JaHHble. JTO HWCKaXEHHWE M UCHONB3YIOT Ul OOHapyKeHHs KOHGIMKTa Ju0O CpaBHEHHEM B
nepefaTynKe JaHHBIX, [EpPeJaBacMblX B JIMHUIO (HEHCKAKEHHBIX) M TOJIy4aeMbIX U3 Hee
(MCKaXEeHHBIX), JIMOO TO TOSBJICHUIO TOCTOSHHOW COCTaBISIOMICH HANpsDKEHHs B JIMHHH, YTO
00YCIIOBJIEHO MCKa)KEHHEM WCIIOJIb3YEMOIrO ISl IPEACTABICHUS JAaHHBIX MaHUYECTEPCKOro KOja.
OOHapyXuB KOH(DIUKT, CTAHIHSA JOJDKHA OMOBECTUTH 00 ITOM MapTHEpa MO KOHQIUKTY, MOCIaB
JOTIOJTHUTENBHBINA CUTHAJI 3aTOPA, TMOCIIE YEro CTAHIIUH JTOJKHBI OTJIOKUTH TOMBITKYA BBIX0J1A B INHUIO
Ha Bpems t;. OUeBUIHO, UTO 3HAYCHHS #; JOJDKHBI ObITh PA3JIMYHBIMH JUIs CTAaHIUH, y4aCTBYIOIIUX B

CTOJIKHOBEHUU (KOH(IIUKTE), IOATOMY #; — CllydaiiHasi BEIMYMHA.

2.3.2. MapkepHble MeTO/bI 10CTYIA

Cpemn neTepMHUHUPOBAHHBIX METOJOB NPEOOTIANAIOT MApKepHble Memoobl OOCMYNd.
MapkepHbIil METO — METOJ JOCTyla K cpene nepenaur AaHHbeIX B JIBC, ocHOBaHHBIN Ha mepenaye
MOJITHOMOYMH Tepearomeld CTaHIMH C IOMOIIBbI0 CHEIUaIbHOTO HH(POPMAIIMOHHOTO O00BEKTa,
HaszpIBaeMoro mapkepom. llox mosHOMOYMEM TNOHHMMAETCS NPaBO WHHUIIMUPOBATH OIPEICIICHHBIE
NEHCTBUS, AMHAMHUYECKU TpEeAOoCTaBisieMble OOBEKTy, HalpUMEp CTaHUIWU JaHHBIX B HH(OpMa-
[IAOHHOH CETH.

[IpumensieTcs psia pa3HOBUIHOCTEH MapKepHBIX METOI0B HocTyna. Hampumep, B acmagemuom
Memode Tiepefiaua MapKepa BBITIOIHSAETCS B MOPSIIKE OUEPEAHOCTH; B CIIOCO0E CeleKmopHo2o onpoca
(KBaHTUPOBAHHOW Tepenayr) cepBep OMpalIMBaeT CTAHIMU M TepelaeT MOJTHOMOYHE OJHOW M3 TeX
CTaHILMW, KOTOpbIE TOTOBBI K Iepefade. B KONbIEBBIX OJHOPAHTOBBIX CETAX MIMPOKO MPUMEHSIOT
TaKTUPYEMBIM MApKEpPHBIN JOCTYI, TP KOTOPOM MapKep LUPKYJIHUPYET MO KOJbIY U HCIONb3YETCS

CTaHIOUAMU UIA IEpeaavdn CBOUX TaHHBIX.

2.2. JlokanbHbIe eblqyucinumenbHblie cemu Ethernet
2.2.1. CocTaB annapaTtypsbl

Onnoit u3 mepBbix cpenu JIBC mmHHOM cTpykTypsl Oblia co3fgaHa ceTh Ethernet,
pa3pabotannas ¢upmoii Xerox. B atoit cetu 6bu1 mpumenen meton nocryna MJIKH/OK. Tlo3nnee
Ethernet crana ocnoBoii crannapra IEEE 802/3. [Ipyroii BapuanT muHHBIX JIBC cooTBeTcTBYyeT
crangapty IEEE 802/4, onuceiBaromemMy ceTh ¢ 3cTadeTHON nepeaayeil Mapkepa.

Texnonorus Ethernet nan6onee pacnpocrpanena B JIBC. Tak, nmo nanasiM Ha 1996r. 85 %
Bcex kommnbioTepoB B JIBC Obun B ceTsix Ethernet.

B kauectBe nuHMii nepenaun AaHHBIX B JIBC MCTIONb3yIOT KOaKCHANbHBIN Kabeb, BUTYIO Mapy
npoBojoB uiaun BOJIC. JInuHBI HCHOIB3YyeMBIX OTPE3KOB KOAKCHAJIBHOTO Kalelss He JIOJIKHBI
IPEBBIIATh HECKOJIBKUX COTEH METPOB, @ Y BUTOU Mapbl MPOBOIOB — IECATKOB MeTpoB. [Ipu Oosbmmx
pPacCTOAHUAX B cpelly Mepellaud JAaHHBIX BKIIOYAIOT (JOPMUPOBATEIN CHUTHAJIOB — MOBTOPUTENHN JUIS
conpsbkeHust otpe3koB. BOJIC mo3BonsieT CyIIECTBEHHO YBEIMYUTH MpPEACIbHBIE PAcCTOSHUSA U

CKOPOCTh Nepeaavu JaHHBIX.
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s cBsi3M KOMIIBIOTEPOB CO CpENOM Iepefadyd JaHHBIX HCIOJIb3YIOT CETEBBIC

KOHTPOJIIEPHI (aanTepbl, CETEBbIE KAPTHI), YIPABJIAIONIME JOCTYIIOM K CETH, U MPUEMOIIEPEAaTUUKH,
CIIy’Kalllie JUIsl CBSI3U CETEBOI'0 KOHTPOJLIEPA € JIMHUEH CBSA3H.

Cemesou xoumponnep (aoanmep) peanu3yeT NPUHITHIA METOJ JOCTyla K KaHaly U B cllyyae
metona MJIKH/OK ocymecTBisier AecTBHs 1O BBIPAOOTKE CHUTHANIA 3aTOpa, 3aJIepKKe B Ieperaade
Ipy HAIMYUM KOH(IMKTAa WIM MPU 3aHITOM MOHOKAaHAJe, a TakXke Mo (OPMHUPOBAHUIO KaJPOB,
KOJIMPOBAHUIO (JIEKOJUPOBAHUIO) IEKTPUUECKUX CUTHAJIOB B (M3) CIENMAIIbHBINA MOCIIEI0BATEIbHBIN
KO/, Ha3bIBa€MbIil MAHYECTEPCKUM, PACIIO3HABAHUIO aJ[peca B IIEPEJaBaEMbIX 110 CETH COOOIIECHHUSX.

[Tocne oOpa3oBanus WHOOPMALIMOHHOTO KaJipa CTAHIUS JOJDKHA MOTYYUTh OoTHOMOYHS. J1Jis
3TOT0 KOHTPOJUIEP MPOCIYIIMBACT KaHAl B OXKHMJIAHUM €ro OCBOOOXKJIECHHUS WIM IpPHUXOAa MapKepa.
Ilocne mnomydeHHs] TMOJHOMOYMH OCYILECTBISETCS IpeoOpa3oBaHHE MapajlIeIbHOTO KoJa B
MocJeI0BaTeNbHbIH, TpeoOpa3oBaHne B MAHYECTEPCKUI KOJI M ITepejauya CUTHAJIOB B Ka0elb.

B cocraB nmpuemoniepenarunka B mmHHBIX JIBC ¢ mMeromom MJIKH/OK BXOmsaT mpHEeMHHK
CUTHQJIOB OT JIMHUM M TEPEJaTuyMK CUTHAJIOB OT CTAaHUMM B JUHUIO. Ha3HaueHue npueMHHKA —
ycuieHue HH(POPMAIIMOHHBIX CUTHAJIOB U OOHApY)KeHHE KOH(IMKTOB ITyTEM BBIJICICHUS MTOCTOSHHOM
COCTABJISIIOIIEH HCKaKEHHBIX CHUTHAJOB W €€ COIOCTaBJIEHUS B KOMIIAPATOPE C OSTATOHHBIM

HAIIPps>)KCHUCM.

2.2.2. PaznoBuaHoctu cereil Ethernet

Panom ¢upm Ha Oaze mpoekra cetu Ethernet paspabatsiBaercs oGopynosanue mist JIBC. B
HAcTOfAIlleE BpeMsi YHUPUIUPOBAHO HECKOIbKO BapuaHTOB ceTu Ethernet, paznuuaromuxcs
TOMOJIOTUEH, 0OCOOCHHOCTIMU (PU3UUECKON cpeibl Mmepenayl JaHHBIX, HHPOPMAIMOHHON CKOPOCTHIO
nepenavyu JaHHBIX.

1. Thick Ethernet (wuna «c moacmoim» Kabenem); IpuHATOE 0003HaUeHUe BapuaHTa 10Base—
5, roe mepBblid d7eMeHT «10» XapakTepusyeT CKOpOCTh Nepenadyd AaHHbIX 1o nuHuu 10 Mout/c,
MOCIEAHUMN dNIEMEHT «5» — MaKCUMaIbHYIO JUIMHY CEerMeHTa kabens (B COTHsIX MeTpoB), T.e. 500 M.
Jlpyrue mapaMeTphl CeTH:

® MaKCHMaJIbHOE YHCIIO CETMEHTOB J;

® MaKCHMaJbHOE YHCIIO y3JI0B Ha oHOM cermente 100;

® MUHUMAJIbHOE PACCTOSTHUE MEXKIY y3IaMHu 2,5 M.

3neck moj ceemenmom KaOensi TOHUMAETCsl 4acTh kabens, ucroib3yemas B KadecTBe JIMHUU
nepenayd JAaHHBIX M HWMEIoIas Ha KOHIAX COTJIACYIOIIHE JIIEMEHTBl (MmepMuHamopst) IS
MPEIOTBPALICHHUS OTPAKEHUSI CUTHAJIOB.

2. Thin Ethernet (wuuna «c moukumy» Kabenem, cheapernet); npunsaroe o6o3nauenue 10Base—2:

e MaKCHMaJIbHOE YHCIIO CETMEHTOB 5,

e MakcHMaibHas JTMHA cerMeHnTa 185 m;

® MaKCHMaJbHOE YHCIIO y3JI0B Ha 0JJHOM cermente 30;

® MUHUMAJIbHOE pacCTOsTHUE Mexay y3inamu 0,5 m;

® CKOpPOCTH Mepeaayuu JaHHbIX 1Mo TuHuu 10 Mout/c.

3. Twisted Pair Ethernet; mnpunsroe o6o3zHauenne 10Base—T; »To KabenbHas ceTh C

HCIIOJIb3OBAHHUEM BHUTHIX IIAp MPOBOAOB WU KOHLCHTPATOPOB, HA3BIBACMBIX TAKKE PACHPCACIUTCIIAMU,
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win xabamu (hubs). IlpeacraBienue o CTpykType ceTd MOXeT jaath puc. 2.5. B cocras

cereBoro obopymoBanusi BXonsaT aktuBHbBIe (AH) m maccuBnbie (PH) konmentparops! (active and
passive hubs), paznuume MEXIy KOTOPHIMH 3aKIIOYAcTCsl B HAIMYUU WJIH OTCYTCTBHUH YCHIJICHHUS
CHUTHAJIOB M B KOJMYECTBE MOPTOB. YHCIIO MOPTOB B aKTUBHBIX Xabax 0OBIYHO cocTaBisier 8, 12 uimmn
16. B onnoii u3 pasHoBupHoctel cetu 10Base—T nomyckaroTcsi paccTOSHUS MEXIY aKTHUBHBIMU
pacnpenenurensimu Ao 600M u mexnay naccuBHeIMU 10 30M, mpenenbHoe uuciao y3iaoB 100.
®uznueckas opranusauus auHUi cBs3u B 10Base—T mano HanoMmuHaer muHy. OJIHaKO B TaKOM CETH
BIIOJIHE BO3MOXXHa peanusanus Mertona poctyna MJKH/OK, u ans monws3oBarens (1r060ro
OTJIEIIBHOIO Y3J1a) PAa3BETBJIECHHAS CEThb M3 BUTHIX Map U KOHIIEHTPATOPOB, IO KOTOPOW MPOUCXOAUT
HIMPOKOBEIATENbHAS TIepeaaya, ecTh cpela NepeJadyn JaHHBIX, Takas ke, Kak muHa. [loaromy mo
joruyeckoi oprannzanuu cetb 10Base—T npencrasnsier coboit cets Tuna Ethernet. B To sxe Bpems no
cBoel Tomosiorun 10Base—T MoxxkeT OBITH BapHaHTOM <3BE3/Ia», «IEpeBO» U T.I. B 3TOit cetn He
PEKOMEHYeTCsl BKIIOYATh TOCIE0BATENIEHO 00JIee YeThIpeX Xa0oB.

2. Fiber Optic Ethernet (iMHa Ha OCHOBE ONTOBOJIOKOHHOTO Kabelst), ooo3HaueHue 10Base—F;
OpPUMEHSIETCA JJIs COEAMHEHMH TOYKa—TOYKa, HalpuMep, JUIsl COEIMHEHHUS JIBYX KOHKPETHBIX
pacripenenureneii B KaOenbHOW cetu. MakcumanbHble JJIMHBI — B mpegenax 2..4 kM. llena
ONTOBOJIOKOHHOTO Kabemnsi mpuOIM3UTENIbHO TakKas e, Kak ¥ MEIHOTO Kadelis, HO y MEepPBOro U3 HUX
MEHbIIIE Ta0ApUTHl M Macca, AOCTHTaeTCs MOJHAas raJbBaHWYecKas pasBsizka. llpumemornepenarymk
(moBTOpPUTENb) NS BOJOKOHHO—ONTHYECKUX JMHHUI IepeJauyd JaHHbIX (CBETOBOJOB) COCTOUT W3
CIEAYIOUIMX YacTed: NPUEMHOM, MEPENAroIIeid, YTEHUS M 3aluCU JaHHbIX. B mpueMHO 4YacTtu
UMEIOTCS (POTOINOI, YCHIIUTENb—(OPMHUPOBATENHh CUTHAIOB C TPEOYEMBIMH YPOBHSMHU HANPSIKCHHS,
MEXaHMYECKOE KOHTAKTHUPYIOIIEe yYCTPOMCTBO Ul HAJEKHOTO KOHTaKTa (POTOAMOAA CO CTEKISIHHOM

o0osoukoii kabess. IlepenaTunk MpeacTaBICH CBETOJUOOM HIIM MUKPOJIA3€POM.

Puc. 2.5. Cpena nepenayn JaHHBIX HA BUTOM Mape
Hggggwaaﬂ KOHIICHTpATOpax

5. RadioEthernet (cranmapt IEEE 802/11).
Cpena  mepemayu  JaHHBIX  —  PaJIUOBOJHBL,
pactpoctpansitomuecs: B adupe. CTpykTypa cetu
MOJKET OBITh «IIOCTOSTHHOW» IMpPH HATU4YUM 0a30BOM
Ka0elnbHOM CeTHM € TOYKaMH JOCTyIla OT Y3JIOB IIO
pajvoKaHajdaM WM «BPEMEHHOW», Korja OOMEHBI
MEXIy  y3JIaMu MPOUCXOJAT  TOJBKO o
panuokaHaiaMm. Ilpumensercs MoauduuupoBanusii meron MJIKH/OK, B koTopom BMecTO
oOHapyXeHHsI KOH(IMKTOB HCIOJB3YEeTCS MpEeAOoTBpalleHue KOHQIUKTOB. DTO OCYLIECTBISETCS
CJIeTyIOIIMM 00pa3oM: y3el, 3alpalliuBarolii CBs3b, IOCHUIACT B 3(hUp crienMaabHbIA KaJap 3ampoca, a
nepenady MHGOpPMAIMK OH MOXET HayaTh TOJBKO IIOCJIE HCTEUEHUS MEXKaJpPOBOTO IMPOMENKYTKa
BpeMeHH 7, ecnu 3a BpeMs 1 mocne 3ampoca B a¢upe He OblIo Apyrux 3ampocoB. MHadye mombITKa
nepeaaur OTKIIAIBIBAETCS Ha CiydaiftHoe BpeMs. JIF00oii y3em MOXKeT MOChIIaTh Kaap 3ampoca, €Clid 3a

Bpems 1 niepes 3TUM B 3pupe He ObUIO IPYruX KaJapoB 3arpoca.
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6. Cerb Fast Ethernet, nnaue Ha3piBaemas 100BaseX wiu 100Base-T (crammapt

IEEE 802/30). Uadopmarmonnast ckopocts 100 Mout/c. B 3TOl ceTu mpuUMEHEH METOJ AO0CTyIa
MJKH/OK. Hcnons3yercss mias moctpoeHust ckopoctHbiX JIBC (mocnmemoBarenbHO BKIIOYAETCS HE
Oonee nByX xaboB), /Ui 00BEAMHEHUS HU3KOCKOPOCTHBIX mojacereil 10Base—T B eAMHYI0 CKOPOCTHYIO
CeTb W JUIS TOJAKJIIOYEHHS CcepBepoB Ha paccrosHusax 1o 200m. B mocnenHem ciaydae cepBepbl
COCMHAIOTCS C KIMEHTCKUMH y3namu 4yepe3 muHy 100 MOuT/c 1 KOMMyTaTop, Ha3bIBaeMbIi TakKe
KOHBEPTOPOM, MpeoOpazoBarenem win nepekiodarenem ckopoctu 100/10. K xkonBepTopy ¢ apyrou
CTOPOHBI TOAKIIOYEHO HECKONbko muH 10 MOuT/C, Ha KOTOpBIE HArpyeHbl OCTAJIbHBIC Y3JIBI.
[TpakTHYeckn MOKHO MCTOIB30BaTh 10 250 y3710B, Teopetnyecku — 10 1022. [loaceTsiMu MOTYT OBITH
kak Fast Ethernet, Tak um oOwprunble Ethernet co ckopocteio 10 MOuT/c, BKIIOUEHHBIE Yepe3
npeoOpaszoBarenb ckopoctu. PasnuyaroT cneayromue BapuanTsl: 100Base—TX, B KOTOpOM MPUMEHSIOT
kalenb M3 JByX HE3KPAaHHUPOBAHHBIX BUTHIX nap kareropuu 5, 100Base—-T4 — c ueTblppMs HEIK-
paHupoBaHHBIMU NTapamu Kateropuu 5, 100Base—FX — na BOJIC.

7. Gigabit Ethernet 1000Base—X. B sTom BapmaHTe MOIXydeHBl TMTaOWUTHBIE CKOpPOCTH. B
cootBeTcTBUM co crangaproM IEEE 802.3z umerorcs pasHoBunnocty Ha BOJIC ¢ nnuHo# BoaHb! 830
win 1270 am (1000Base—SX u 1000Base—LX cooTBeTcTBEHHO) Ha paccTOSIHUSIX 10 S50M U Ha BUTOMH
nape kareropuu 5 (1000Base—CX) Ha paccrosausx no 25m. Ckopocts — jo 1 I'out/c. Cetp umeer
MEPApPXUYECKYI0 CTPYKTYpYy. YUYacTKd (OTAeNbHBIE KOMIBIOTEpHl wiIM monacetn) mo 10 Mout/c
MOJIKJTFOYAIOTCS K IMOopTaM nepekiodareneit (switches) ckopoctu 10/100, ux Berxoast mo 100 Mowut/c,
B CBOIO OYepe/b, MOJKIIOYAOTCS K moptam nepekiarodarencii 100/1000. B cermenTax ceTd, MMEIOIIHX
1000 MOwuT/c, MCHONB3YIOTCS, BO—TIEPBBIX, mepeaada gaHHbIX 1Mo BOJIC wim mapalielibHO 10

YeTHIPEM BUTBHIM ITapaM, BO—BTOPHIX, CIIeIaibHOE KoaupoBanue 8b/10b.

2.5. Cemu konbyeesol monoJsio2uu
2.5.1. Cern Token Ring

Cpenu xonbueBbix JIBC Haubonee pacnpocTpaHeHbl CETH ¢ Mepeaaueit Mapkepa 1o KOoJblly U
CpeIu HUX:

1) JIBC tuna Token Ring (cetb ¢ Takum Ha3BaHueM Oblia paspabortaHa ¢upmoit IBM u
nociyxuia ocHoBoi st ctangapta IEEE 802/5);

2) cetu FDDI (Fiber Distributed Data Interface) na ocaose BOJIC.

Tunuunas peanuzauus cetd Token Ring xapakrepusyercs cieyOIIUMU JaHHBIMU:

¢ MaKCHMAaJILHOE YHUCJIO CTAaHIHH 96;

® MAaKCUMAaJIbHOE YHCIO KOHIIEHTPATOPOB 12;

e MakcHMaJbHas JJIMHA 3aMbIKAOIIeTro kaoems 120M;

e MakcHMajJbHass JJIMHA Kabenss MeXIy JBYMs ~ KOHLIEHTPaTOpaMH WM MEXIY
KOHIIEHTPAaTOPOM U CTaHLIHEN 45Mm;

e JBa BapuaHTa CKOPOCTHU Iepe/lauu JaHHBIX 1o JuHuM 4 min 16 Mout/c.

OYHKIMOHUPOBAHUE CETH 3aKII0YAETCS B CIIETYIOLIEM.

B KoJIbLIEBBIX JIOKAJIBHBIX CETSAX CUTHAJIbl LUPKYIHUPYIOT MO KOJBILY, COCTOSILEMY M3 psaa
OTPE3KOB JIMHUM CBSI3U, KOTOPHIE COEAMHSIOT Mapbl COCEAHUX Y3JIOB. DTH OTPE3KH COEAMHSIIOTCS B

y3J1axX 4€pe€3 MOBTOPUTEIIN CUTHAJIOB, BBIITOJIHAKOIINX (bYHKHI/II/I npueMa M1 nepeaadu CUrHajioB KakK U3
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KOJIblla B KOJIbLO, Tak U Mexay AKJl u nunueil. [loBropuTeny BHOCAT HEKOTOPYIO 3aJEPKKY

B Ilepe/iady CUTHAJIOB, TIOATOMY O0IIast 33A€pKKa 3aBUCUT OT YUCIIA CTAHIIHH, BKIIOYCHHBIX B KOJIBIIO.

Kanp npoxomur uyepe3 kosbno. Ilo myrm ero azxpecHas 4acTb IIPOBEPSETCS OCTaIbHBIMHU
CTaHLUSAMH, TOCKOJbKY B HHX IpeIyCMOTpEeHa pacmuppoBKa agpecHOW U  YHpaBISIOIIEH
uHpopmanuu. Ecnu maker npenHazHadyeH JAaHHOW CTAHIIMM, TO MPUHUMAETCS MH()OPMAIIMOHHAs YacTh
[IaKeTa, IPOBEPSIETCS NPABUIBHOCTh IPUEMA U IIPU IOJIOKUTEIBHOM PE3YJIBTATE IIPOBEPKU B KOJIBLO
HAIpPaBJIETCS COOTBETCTBYIOIIEE MNOATBEpKAcHUE. COBEpIIMB IMOJHBIA O0OPOT MO KOJBLy, Kaap
IPUXOIUT K CTAHUMU—OTIIPABUTEIIO, KOTOPAst aHAIIM3UPYET COCTOAHME Kaapa. Ecinu nepenada He npo-
M301111a, TO JEIACTCs IOBTOPHAs IIOTBITKA IIEPEJAyH.

CraHumu, TOTOBBIE K Tiepeiade COOCTBEHHBIX JaHHBIX, KIYT MPUX0aa CBOOOIHOTO MapKepa.

Cerp Token Ring paccumTana Ha MEHbIIWE IMPEACIBHBIC PACCTOSHUS U YHCIIO CTAHIUH, YeM

cetb Ethernet, Ho mydie npucmnoco6ieHa K MOBBIIIEHHBIM HaTrpy3KaM.

2.5.2. Cerp FDDI

Cemw FDDI (Fiber Distributed Data Interface) OTHOCUTCS K BHICOKOCKOPOCTHBIM CETSM, HMEET
KOJIBIIEBYIO TOTOJOTHIO, Hcnonb3yeT BOJIC u cnenuduyueckuii BapuaHT MapKepHOTO METO/1a JOCTYIIA.

B ocHoBHOM BapmaHTe ceTH NIpHMEeHeHO ABoiHoe koabilo Ha BOJIC. Ob6ecneunBaetcs
uHpopMaimoHHas ckopoctb 100 MOuTt/c. PaccTosnue Mexay kpaitHumu y3namu 10 200 kM, MEXKIY
COCETHUMU CTaHLUAMHU — He Ooree 2 kM. MakcumanbHoe yncio y3ioB 500.

J1Ba xonbiia BOJIC ucnonb3ytores onHOBpeMeHHO. CTaHIIMM MOXHO MOJKII0YATh K OJHOMY U3
KOJIell Wi K 06ouM cpasy (puc. 2.8, a). Mcnonb30BaHrne KOHKPETHBIM Y3JI0M 000UX KOJell T03BOJISET
MOJYYUTh JUISL 3TOTO y3ja CYMMapHYIO MPOMYCKHYI0 crocobHocts 200 M6ut/c. pyroe Bo3MoxHOE
UCIIONIb30BaHWE BTOPOTO KONbLIa — OOXOA C €ro MOMOIIBI0 TOBPEXKICHHOTO Yy4YacTKa IyTeM
0o0BeIMHEHHS KOJIell, KaK ToKa3aHo Ha puc. 2.8, 0.

Puc. 2.8. Konsiia BOJIC B cetu FDDI: a — Britrouenue
Konbua ‘::305,(0” y3II0B; 0 — 00X0/1 HOBPEKACHHOTO YIacTKa

6 B ceTn FDDI HCTIOJIB3YHOTCS

OpUTHHAJBHBIE KOJ W MeToia jaocrtyma. [lpu
WCIIOJIb30BAaHUM TAKOTO KOJAa HECKOJIBKO YCIOXKHSAIOTCS OJIOKM KOAMPOBAHMS M JEKOJUPOBAHUS, HO
MIPU OTOM TIOBBIMIAETCA CKOPOCTH TEpefadyu MO JIMHUM CBSI3M, TaK KaK MOYTH BJIBOE YMEHBIIACTCS
MaKCHUMaJIbHasl YacTOTa MEPEKITIOUEHHUS 110 CPABHEHUIO C MAHUYECTEPCKUM KOJIOM.

B cootBercTtBum ¢ Mmerogom FDDI no komnplly HIMpKYyIUpYeT HMakeT, COCTOSIIMM U3 Mapkepa U
nH(pOpMaMOHHBIX KaapoB. JIrobas cTaHIms, TOTOBAs K TMepeaade, paclio3HaB MPOXOAAIINNA Yepes Hee
MaKeT, BIHCHIBAET CBOM KaJp B KOHeI makeTa. OHa Xe JUKBUAUPYET €ro IMOCiIe TOTo, Kak KaJp
BEpPHETCS K HEH TOoCIiie MOJHOr0 000poTa MO KOJIBIYY M TPH YCJIOBHHU, YTO OH OBUT BOCIPUHAT IO-
nydateneMm. Ecnmu obmen mpoucxomut 0Oe3 cOoeB, TO Kajap, BO3BpANIAIONIUNACA K CTaHIUH—
OTTPABUTEINIO, OKA3bIBACTCS B TMAKETe YK€ MEPBBIM, TaK KaK BCE MPEIIISCTBYIONTNE KaAPHI TOJKHBI
OBITH TUKBUUPOBAHBI PAHBIIIE.

Cerp FDDI 00b1YHO HCTIONB3YIOT KaK OOBEIWHSIONIYIO B €IMHYIO CETh MHOTHX OTAEIbHBIX

noncereit JIBC. Hanpumep, npu opranuzaiui MHOOPMAIIMOHHOW CHUCTEMbI KPYIHOTO MPEANPUSTUS
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nenecoodpasno umetrh JIBC tuma Ethernet mnmm Token Ring B moMerieHHsIX OTAENBHBIX

IIPOEKTHBIX MOAPA3ACICHUN, a CBA3b MEXIY IIOAPa3IeICHUIMH OCYILECTBIIATh uepe3 ceTtb FDDI

2.6. KaHanbl nepeda4u OaHHbIX 8 KOPOpamueHbIX cemsix
2.6.1. XapakTepuCTUKHU U THIIHI KAHAJIOB NMepeaavyu JaHHbIX

[IpuMeHsieMble B BBIYMCIUTENIBHBIX CETSX KaHAJbl MEpeJaud JaHHBIX KJIACCUPUIMPYIOT IO
psAy NpU3HAKOB:

1) o ¢opme mnpexacraBieHuss HHGOPMAIMM B BHJE JJIEKTPHUECKUX CHUTHAJIOB KaHAIIBI
MOJIPA3IENAIOT Ha HU(POBHIE U aHAJIOTOBBIE.

2) mo u3MUeCcKOil MPUPOJAE CPeIbl Mepeaay JAaHHBIX Pa3IHyYalOT KaHAJbl CBS3H IPOBOIHBIC
(0OBIYHO  MEIHBIC), ONTHYECKUEe (KaKk MPaBUIO, BOJOKOHHO—ONTHYECKHE), OECIpOBOIHBIC
(uH(paxpacHbIe U paMuOKaHAJIbI).

3) mo cmocoOy pasneneHuss cpeabl MEXIYy COOONICHHWSIMH BBIICISIOT YIOMSIHYTBHIC BBIIIIC
kaHaibl ¢ BpeMeHHbIM (TDM) u wacrotasiM (FDM) pa3nenenuem.

OpnHolf M3 OCHOBHBIX XapaKTEpUCTUK KaHaja SBJSETCS €ro IPOIyCKHas CIOCOOHOCTh
(ckopocTh mepenayun HUHPOpMALMH, T.€. WH(POpPMAIMOHHAS CKOPOCTBH), OMNpeaessieMasl MOJIOCOM
IPOIyCKaHMWsl KaHajlla M CIIOCOOOM KOJMPOBAaHUS J@HHBIX B BHJE D3JEKTPUUYECKUX CHUTHAJIOB.
WudopmannoHHas CKOPOCTh U3MEPSETCS KOJIMIECTBOM OUTOB MH(POPMAIINH, NTEPEJAHHBIX B €AUHUILY
BpeMeHu. Hapsany ¢ undopmManmoHHON OoNepUpyroT 600080t (MOOVIAYUOHHOU) CKOPOCHIbIO, KOTOpas
u3Mepsiercss B 001ax, T.€. YACIOM M3MEHEHUH JUMCKPETHOrOo CUTHaja B €IMHHULY BpeMeHU. MIMeHHO
00/10Basi CKOPOCTh ONpEAEISeTCs MOJ0coi mpomyckanus JuHHH. C pOCTOM [UIMHBI JIMHUU CBSI3U
YBEJIMYMBACTCSl 3aTyXaHUE CUTHAlla M, CJIEJOBATEIbHO, YMEHBUIAIOTCS II0JI0CAa MPOIYCKaHUS MU
nH(pOpMaLIMOHHAs CKOPOCTb.

Ilpogoonvie nunuu ceazu B BBHUNUCIUTEIBHBIX CETAX NPEICTABIECHbl KOAKCHUAIbHBIMU
KaOeIsIMU U BUTBIMH ITapaMH IPOBOJIOB.

Hcnonp3yloTcsi KOaKCHallbHble KaOeNlu: «TOJICTBIN» JauamMeTpoM 12,5MM M «TOHKHUI»
nuameTpoMm 6,25MM. «TomncThiit» kabeab UMEET MEHbILIEE 3aTyXaHue, JIYUIIyl0 TOMEXO03alUILEHHOCTb,
4TO 00€CcleynBaeT BO3MOXKHOCTh pabOThl Ha OONBIIMX PACCTOSHUSX, HO OH IIJIOXO THETCH, YTO
3aTpyIHSET NPOKIAIKY COEAMHEHUN B MOMEILEHUSX, U JOPOIKE «TOHKOTO».

CymectBytoT 3kpanupoBansblie (STP — Shielded Twist Pair) u neskpanuposanubsie (UTP —
Unshielded Twist Pair) mapsl npoBojioB. Ilockonabky 3kpaHUpOBaHHBIE Mapbl CPAaBHUTEIBHO JOPOTH,
Yalie MCIOJIb3YIOT HEIKPAaHUPOBAHHBIE TMaphl, UMEIOIINE HECKOJIBKO KaTeropuil (TumoB). OOBIYHBII
TeneQoHHbI kabenb — mapa kareropuu 1. Ilapa xareropuu 2 MOKET HCIIOJIB30BAThCS B CETAX C
MPOIYCKHON crocoOHOCThIO 10 4 MOuT/c. BuThle mapbl UMEIOT KaTeropuu, HaunHas ¢ TpeTbei. Jlis
cereit Ethernet (Tounee, ms ee Bapuanta 10Base—T) paspaborana mapa kaTeropuu 3, a Ijsi ceTeit
Token Ring — nmapa xareropuu 2. bosee coBeplIeHHBIMH SIBJISIOTCSI HEOKPAHUPOBAHHBIE BUTHIE Maphl
KaTteropui 5 u 6.

[Tapy kateropum 5 mpumensitotr npu yactotax n0 100 MI'n, B HEll mpOBOJHHUK TPEACTABIICH
MEIHBIMH XKWjiaMu guameTpom 0,51 MM, HABUTBHIMH O ONPEICTICHHON TEXHOJIOTUH U 3aKJIFOYEH HBIMU
B TEPMOCTONKYIO H30JUPYIOITYI0 000104Ky. B BeicOkOocKOopocTHBIX JIBC Ha UTP nnunbl coenunenmit

00bIuHO He mpeBbImaoT 100M.
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[Tpumepamu map KaTeropuii 6 U 7 MOTYT CIy)KUTh KaOenu, BbITycKaeMble (hupMoit

PIC, B Hux pa3memaercd no 4 mapbl IPOBOAOB, KaXJas CO CBOMM ILIBETOM M30JLMH. B ciyuae
KaTeropuu 6 00oI04YKa Kabemsi UIMEeT TUaMeTp 5 MM, UCHIOIb3YIOTCSI METHBIC IIPOBOAHUKH JTUAMETPOM
0,5 mMM. B ciydae kareropum 7 Kaxaas Iapa JAOIOJIHUTENBHO 3aKIOYEHAa B SKPAHUPYIOLIYIO
QIIOMUHUEBYIO (OIIBIY, AMAMETP 00OJIOYKHM YBEJIUYEH J0 8 MM.

Onmuueckue naunuu cea3u peanusytorcs B Bujge BOJIC. BOJIC saBnsitoTcss OCHOBOM
BBICOKOCKOPOCTHOM Tepenauyn JaHHbIX, 0cOOeHHO Ha Ooinbime paccrosaus. B JIBC kanansl nepegauu
JaHHBIX  TPEACTaBIEHbl B  OCHOBHOM  IIPOBOJHBIMH  (MEIHBIMM) JIMHUSAMH, IOCKOJIBKY
HedKpaHMpoBaHHbIE BUThIE napsl aemesie BOJIC u ynoOnee npu npoknajake kadenbHou cetu. Ho ais
pean3aliui BBICOKOCKOPOCTHBIX MaruCTpajlbHbIX KaHAJIOB B KOPIOPATUBHBIX M TEPPUTOPHAIBHBIX
ceTsix BOJIC yxxe HaxoauTcs BHE KOHKYPEHLIUU.

Koncrpyknus BOJIC — xBapuessblil cepaeunuk guamerpoMm 10 MKM, MOKPBITBIM OTpakarouiei
o0omnoukoil ¢ BHemHUM nuamerpoM 125..200 mxm. Turmmunsie xapaktepuctukn BOJIC: pabora Ha
BostHax 0,83...1,55 mxwm, 3atyxanue 0,71b/kM, momoca gactot — 10 2 ['T'm; opueHTHpOBOYHAS IIEHA —
4-5 nomn. 3a 1 m. [Ipenenbusie paccrosinust D s nepeaaun AanHbix mo BOJIC (6e3 perpancnsium)
3aBHCAT OT JUIMHBI BOJHBI M3nydeHus A: mpu A = 850 um umeem D = 5 kM, a ipu 4 = 1300 HM numeem
D = 50 kM, HO amnmapaTypHas peajn3anus J0pOoxKe.

Paouokananwi. B GecipoBOAHBIX paJuoKaHalax mepenada WHGOPMAIMH OCYIIECTBISETCS C
MIOMOIUIbIO paJuoBOIH. B HH)OPMALIMOHHBIX CETAX MCIONb3YIOTCS AUAla30Hbl OT COTEH Merarepii 10
JECSTKOB rurarepil. J{is opraHuzanuy KaHaia NepeJadyd JaHHbIX B IMana3oHax JEeLUMETPOBbIX BOJIH
(902..928 MI'n u 2,2..2,5 I'Tu) tpebyercst peructpanus B MuncBa3u. Pabora B nuarnasone
5,725...5,85 I'T'1 moka nuiieH3upoBaHus He TPeOyeT.

UYewm BbllIe paboyasi 4aCcTOTa, TEM OOJIbIIE EMKOCTh (YHCIO KAHAJIOB) CUCTEMBI CBS3H, HO TEM
MEHBIIIE TPEEIIbHBIE PACCTOSIHUS, HA KOTOPBIX BO3MOYKHA IMpsiMasi CBA3b MEXAY ABYMs IMyHKTaMH 0e3
petpanciasTopoB. IlepBas M3 HpUUMH M MOPOXKAAET TEHIEHUMIO K OCBOEHHUIO HOBBIX Oojee
BBICOKOYACTOTHBIX JIMAIla30HOB.

PanuoxaHanbl MCHONIB3YIOT B KauyecTBE allbTEPHATHBBI KaOEIbHBIM CHCTEMAaM B JIOKAIbHBIX
CeTSIX U NPU 00bEIMHEHUU CETEeN OTAEIbHBIX MOAPA3ACICHUIN U NPEANPUATUI B KOPIIOPATUBHBIE CETH.
Panuoxanainbl sBISIOTCS HEOOXOIMMOM COCTAaBHOM YacThIO TAK)K€ B CITyTHHUKOBBIX U PAaIUOPEIEHHBIX
CUCTEMaX CBSI3U, IPUMEHSIEMbIX B TEPPUTOPUANIBHBIX CETAX, B COTOBBIX CUCTEMAaX MOOMIBHON CBSA3H.

PanuocBsi3p HCTIONB3YIOT B KOPIIOPATUBHBIX M JIOKAJIBHBIX CETAX, €CJIN 3aTPyJHEHA MPOKJIaaKa
JIpYTUX KaHaJOB CBs3M. B0 MHOrumx ciydasix HOCTPOECHHS KOPIIOPATUBHBIX CETEH MPUMEHEHHE
pasroKaHaIoB OKa3bIiBaeTcs OoJiee ACIIEBbIM PEIeHUEM IO CPAaBHEHUIO C IPYTMMU BapUaHTaMH.

Paouoxanan 1100 BBINONHSET POJIb MOCTa MEXKIY MOJCETSIMH (IBYXTOUYEUHOE COEAMHEHMUE),
6o siBisieTcs obmen cpepoi mepenaun manHblx B JIBC mo meronmy MJIKH/OK, nu6o cmyxut
COCTMHEHHUEM MEXAYy LEHTPAJbHBIM U TEPMUHAIBHBIMU Yy3JIaMU B CETH C IIEHTPAIM30BaHHBIM
yIpaBJieHHEM, JTU00 COEeANHSIET CITyTHUK C HA3€MHBIMH CTaHIUSMU B CIyTHUKOBOM KaHaJle CBS3H.

PaguoMocThl MCHONB3YIOT Ui OObEIUHEHUS MEXIy CO00H KaOeNbHBIX CErMEHTOB H
ornenbHbix JIBC B mpegenax mnpsMoll BHIMMOCTH W OpraHU3allMd MarucTpalbHbIX KaHAJOB B
OMOPHBIX ceTsIX. OHU BBIMOJIHAIOT PETPAHCISALUIO U (UIbTpPAMIO MakeToB. [Ipu 3ToM umeeT mecto

JABYXTOYCYHOC COCIUMHCHHEC C MCIIOJIB30BAHWEM HAIMPAaBJICHHBIX AHTCHH, JAJIBHOCTH B IIpeaAcjax
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npsMoit BuIuMocTH (00b19HO 110 15... 20 KM ¢ pacronoXeHueM aHTeHH Ha KpbIIIax 3/1aHuil).
MocTt umeer naBa ajanTepa: OOUH Ul (OPMHUPOBAHUS CUTHAJIOB B pagdOKaHaie, ApPYroil — B
Ka0enbHOU MOJICETH.

B cnydae ucnonp3oBaHMs pajgMoKaHalla B KauyecTBe oOmiel cpenbl mepenaun naHHbix B JIBC
cetb Ha3bBalOT RadioEthernet (crangapt IEEE 802/11), 00b14HO €€ MpUMEHSIOT BHYTpHU 31aHuid. B
COCTaB alIapaTypbl BXOAST IPUEMONEPEATUNKN U aHTeHHBI. CBA3b OCYIIECTBISAETCS HA YacTOTaxX OT
OJIHOTO J10 HECKOJIBKUX rurarepil. PacctosiHust Mexay y3iaaMu HECKOJIBKO JAECSITKOB METPOB.

BapuaHnTt ucnonb30BaHUS paAMOKAHAJIOB JUISL CBA3HM LIEHTPAIBHOTO U NEpU(EpHITHOTO Y3II0B
OTJIMYAETCS TEM, YTO LEHTPAJIbHBIM IYHKT MMEET HEHAIpPAaBJICHHYIO AHTEHHY, & B TEPMMHAJIbHBIX
IIyHKTaxX IpPU 3TOM IPUMEHSIOTCS HAINpaBJICHHbIE AHTEHHBI. J[aJbHOCTH CBSI3U COCTAaBISET TAaKXKeE
JIECSITKU METPOB, a BHE IOMELIIEHUI — COTHU METPOB.

CnyTHMKOBBIE KaHaJbl SBJSIOTCS YaCThbIO MaruCTPaJIbHBIX KAHAJIOB IE€pPEAayun AaHHbIX. B HUX
CIlyTHUKHM MOTYT HaXOAMUTHCSl HAa I'€OCTAllMOHApHBIX (BbIcOTa 36 THIC. KM) MM HU3KHUX opOuTax. B
cllyyae T€OCTAllMOHAPHBIX OPOUT 3aMETHBI 3a/E€PKKM Ha IMPOXOXKICHHE CUTHAJIOB (K CIIyTHUKY U
obparao okoso 500 mMc). BO3MOXHO TOKPBHITHE MOBEPXHOCTH BCETO 3EMHOIO IIapa ¢ IOMOIIBIO
YeThIPEX CIYTHUKOB. B HU3KOOpOUTAIBbHBIX CUCTEMAX OOCIY)KMBAaHWE KOHKPETHOT'O I10JIb30BaTEIIs
IIPOUCXOJUT IONEPEMEHHO pa3HbIMM CIyTHUKaMH. Yem Huke opOuTa, TEM MEHbIIE IUIOUIa/lb
MOKPBITUSL W, CJENOBAaTelbHO, TpeOyeTcs WM OOoJjbllle HA3eMHBIX CTAaHUUH, WIK Heo0xoauma
MEXCITYTHUKOBAs CBSI3b, UTO, €CTECTBEHHO, IPUBOJUT K YTSDKEJIEHUIO CIYyTHHKA. UMCIIO CIyTHUKOB
TaK)K€ 3HaYUTENbHO 00JiblIe (OOBIYHO HECKOJIBKO JIECSITKOB).

B oOopynoBanue OecripoBOIHBIX KaHAJIOB IEpeJadd JaHHBIX BXOIAT CETEBBIC AJaINTePhl U
paznoMo/IeEMBbl, IOCTABIIsiEMble BMECTE C KOMHAaTHBIMU aHTEHHaMU U JipaiiBepamMu. OHM pa3inyaroTcs
cnocobamMu  00pabOTKM  CUTHAJIOB,  XapaKTepU3YIOTCS  4YacTOTOM  Iepeadyd, MpONyCKHOU
CIIOCOOHOCTBIO, JAJbHOCTRLIO CBA3H.

B Beruncnutensubix cetsaix CAIIP B OCHOBHOM HCHONB3YIOTCA YuU@posvle KaHuaibl nepeoadu
Odannvix. OQHAKO TPUMEHSIOT U AHAN0208ble KAHAIbL, TTOCKOIbKY TaKOBBIMHU SIBIISIFOTCS Telle(OHHBIE
CETH, KOTOpPhIE MO’KHO MCIOJIb30BaTh B KAYECTBE MAarCTPAJIbHBIX KaHAJIOB WJIM A0OHEHTCKUX JINHUH.

Ananozoevie kananpl. B TeneoHHBIX KaHajmax OOIIEro MOJb30BaHHUS I10JIOCA MPOIYCKAHUS
cocraiser 0,3...3,4 k[’ (kaHanbl ¢ Takoil MOJIOCOM MPOMYCKaHUs Ha3blBalOT KaHAJIaMU TOHAJIbHOMN
4acTOThl), YTO COOTBETCTBYET CIEKTPY YEIOBEUECKON peUn.

Jns mepenaum DUCKPETHOW WHQOpMANMM IO KaHajaM TOHAJIbHOW YacTOThI HEOOXOIUMBI
ycTpoiicTBa npeoOpa3oBaHUsl CUTHAJIOB, COIVIACYIOLIME XapaKTEPUCTUKU JUCKPETHBIX CUTHAJIOB U
aHaJIOTOBBIX JIMHUH. Takoe nmpeoOpa3oBaHNe HA3BIBAIOT MOIYJSAIIUEH TIPU Mepeaade U IeMOTYIISINeH
MIPU IPUEME U OCYIIECTBIISIOT C TIOMOIIIBIO CIIEIUATIBHBIX YCTPOICTB — MO0eMO8.

CoBpeMeHHBIE BBICOKOCKOPOCTHBIE MOJIEMBI IIOCTPOEHBI B COOTBETCTBUM € MPOTOKOJIAMH V.32
umu V.32. B mporokone V.34 ckopoctu coctaBistor oT 2,4 mo 28,8 xk6ut/c ¢ marom 2,4 xOuT/C.
[Iporokon mpeaycmaTpuBaeT ajanTalUdi0 Mepefadd MoJ KOHKPETHYI0 OOCTAaHOBKY NPU HM3MEHEHUU
Hecynie B npenenax 1600...2000 I'u, a Takke aBTOMaTHYECKOE MPEABAPUTEILHOE COTIIaCOBAHHE CITO-
co0OB MOJYJISIIIMM B BBI3BIBAIOLEM M BBI3BIBHOM Mojemax. B mpotokone V32.bis ckopoctu Moryr
nocturate 33,6 kOut/c. B mocnemHee Bpemsi CTaiM BBITYCKAaThCS MOJEMBI Ha 56 KOWUT/C TO

TEXHOJIOTHSAM, Ha3BaHHBIM X2 1 V.90.
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Hugppossvie kananwi. J15s nepenayn aHAIOTOBBIX CUTHAJIOB MO IU(POBBIM KaHATaM

CBSI3U TMPUMEHSIIOT UMIYJIbCHO—KOA0BYI0 Monymsauuio (MKM unmu PCM — Pulse Code Modulation).
DTOT BHUI MOIYJSIHH CBOJUTCS K W3MEPCHUIO aMIUIMTYIbl aHAJIOTOBOTO CUTHAJa B MOMEHTBI
BPEMEHH, OTCTOSIINE IPYT OT Jpyra Ha df, ¥ K KOAUPOBAHUIO ITUX aMILTHTY]] HU(PPOBBIM KOJIOM.

B yugposvix kawanax nns mpencraBieHHs JBOWYHOW HWH(POpMAIMK TPEUMYIIECCTBEHHO
VICIIOJB3YIOT CAaMOCHHXPOHM3UpPYIOUIcA Mmanuecmepckui koo. [lpumep MaHYecTepcKoro Koza

IpeJIcTaBjIeH Ha puc. 2.9.
Puc. 2.9. Manuectepckoe KOAUPOBaHUE

YpOBEHb
curdana

B COBPCMCHHBIX CCTAX BAKHOC 3HAUCHUC HMCCT

BpeMs neperaya Kak JAHHBIX, IPEICTAaBISIEMbIX IUCKPETHBIMU
CHUTHAJIaMH, TaK M aHAJIOTOBOW MH(popManuu (Hanpumep, rojioc ¥ BUACON300pakeHHsI IEPBOHAYATIHHO
UMEIOT aHaIoTroByI0 (opmy). IloaTOMy At MHOTHX MPUMEHEHHI COBPEMEHHBIE CETH JIOJDKHBI OBITH
cemamu unmezpanvbHo2o obcnyxcusanus. Haubonee NEepPCIEKTUBHBIMU CETSAMU HHTETPAIBHOIO
00CITy)KUBaHHS SIBIISIIOTCS CETH € IIU(PPOBBIMU KaHAJAMHU MIepeauul NaHHBIX, Hapumep, ceTti ISDN.

Ceru ISDN Moryr ObITh KOMMYTHPYEMBIMH U HEKOMMYTHpPyEeMbIMH. Pa3nuuaror oObIuHBIE
ISDN co ckopoctsiMu oT 56 k6ut/c o 1,54 Mout/c u mmpoxomnonocusie ISDN (Broadband ISDN, wn
B-ISDN) co ckopoctsimu 155...2048 Mowut/c.

2.6.2. Opranm3anus 1ynJjaeKcHoii cBsI3n

Jlyis opraHu3anuu AyIUIEKCHOW CBSI3U, T.€. OJHOBPEMEHHOM mepeaayu uH(popMaluu 1o JIMHUU
B 000MX HAIMPABIICHUSAX, UCIIOJIB3YIOT CIEIYIONINE CIIOCOOBI:

®  YemwblpexnposoOHas NUHUA CGA3U — OJIHA Tapa MPOBOJOB JUIS HPSIMOW U Apyras — Ui
o0OpaTHO# nepeaayu, 4o, eCTECTBEHHO, J10pOro;

® yacmomuoe pazoeieHue — MpsiMasi U oOpaTHas Mepeadr BeAyTcs Ha pa3HbIX 4acToTaX, HO
P 3TOM TI0JI0ca JUIS KaKJIOTO HAmpaBIeHHs Cy)XaeTcs 0ojiee yeM BABOE MO CPABHEHHUIO C MOJIOCON
CUMILIEKCHOM (OTHOHAIIPABICHHOMN) CBSI3U;

® DXO0—KOMNeHcayus — MPU YCTAHOBIICHUU COEAMHEHUS C MTOMOIIBIO TOCBUIKH 30HANPYIOLIETO
CUTHAJIa OMpPEeJeNSIOTCS MapaMeTphl (3ama3AblBaHue U MOIIHOCTh) 9Xa — OTPaXKEHHOTO COOCTBEHHOTO

CUIrHalia; B JaTbHEUIIEM U3 MPUHUMACMOI'0 CUTHAJIa BBIYUTACTCA 3XO0 COOCTBEHHOT'O CHUTHAJIA.

2.6.3. Cioco0bl KOMMYTAIMH U Nepeayd JAHHBIX 110 KaHAJaM

OcHoBHast (yHKIMS CHCTEeM TNepeJaud JaHHBIX B  YCJIOBUSAX (DYHKIHMOHUPOBAHUSA
BBIUMCIUTENBHBIX CETeH 3aKJII0YaeTCsl B OpraHu3aluu OBICTPON U HaJleKHOU nepenaur uHbopMaluu
IIPOM3BOJIFHBIM a0OHEHTaM CETH, a TaKKe€ B COKpAIEHWHU 3aTpaT Ha nepenady AaHHbIX. [locnennee
0COOEHHO Ba)XHO, TaK KaK 3a MpOLIeAIIee IECATHIETHE MPOU30LUIO YBEJIWYEHUE JOJIM 3aTpaT Ha
nepeaady JaHHBIX B OOIIEH CTPYKType 3aTpaT Ha OpraHU3AIUIO0 CeTeBOM 00pabOTKH WHGOpPMAIIUH.
OT0 00BsICHSETCS IIaBHBIM 00pa3oM TeM, YTO 3aTpaThl Ha TEXHUYECKOE 00eCTeueHUE BBIYMCINUTENb-
HBIX CETeM COKpPATHIIUCH 3a 3TOT MEePUOJI IPUMEPHO B JAECITH pa3, TOTAa KakK 3aTpaThl HA OPTaHU3alUI0
U DKCIUTyaTalllio0 KaHAJIOB CBSI3U COKPATUIIUCH TOJIBKO B JIBa pasa.

Baxneiimasi xapakTepucTHKa ceTeid mepenauyd JaHHBIX — BpeMs JOCTaBKM HH(oOpMmanuu —

3aBHCHUT OT CTPYKTYpBI CETH Mepelad JaHHBIX, IPOIYCKHOW CIOCOOHOCTH JIMHUM CBSI3U, a TaKXKe OT
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criocoba COCAMHCHUA KaHaJIOB CBA3U MCIKIY B3aPIMOIIeI>’ICTByIOLLII/IMH a0OHEHTAMH CETH U

crioco0a mepefayd AaHHBIX MO ATUM KaHajaM. B Hacrosiiee Bpemsl pa3iuyaioT CUCTEMbI Iepeaadu
JaHHBIX C IIOCTOSIHHBIM BKJIIOUEHUEM KAHAJIOB CBS3M (HEKOMMYTHpPYEMbIE KaHallbl CBSI3U) U
KOMMYTalKel Ha BpeMs niepeiadn nH(GOpMAIMK IO STUM KaHaJIaM.

IIpy HKCHONB30BAHUU HEKOMMYMUPYEeMbIX KAHANO8 C6A3u CPEACTBa IpHUeMa-liepeadu
aOOHEHTCKUX MYHKTOB U DBM MOCTOSHHO COeAMHEHBI MEXKAY COOO0H, T.€. HAXOIATCA B pekuMe "on—
line". B 3TOM ciy4ae OTCYTCTBYIOT MOTEPH BPEMEHH Ha KOMMYTAlMIO, 00ECHEUMBAIOTCS BBICOKAs
CTeNeHb TOTOBHOCTH CHCTEMBI K Inepenade nHpopmaiyu, 0osiee BEICOKas HAJAEKHOCTh KAHAIOB CBS3H
M, Kak CJeICTBHE, JOCTOBEPHOCTh nepemaun wuHPopMmanuu. Hemocratkamm Takoro crocoba
OpTaHU3aINH CBSI3U SIBIIIOTCS HU3KUHM KO3(DPHUIMEHT UCTIONb30BaHUS annapaTyphl epeiadn TaHHbIX
U JIMHUHM CBS3M, BBICOKHE pPACXOIbl HA HKCIUTyaTallMi0 CeTH. PeHTabenbHOCTh MOJOOHBIX ceTei
JIOCTUTAETCS TOJBKO IIPU YCIOBUH JIOCTATOYHO IOJHOM 3arpy3Ku 3THX KaHAJIOB.

[Tpr xomMMyTaruy abOHEHTCKHX IMyHKTOB U OBM TolbKO Ha Bpems mepenadd WH(OpMaIiu
(T.e. HOPMAJILHBIM PEKUMOM JUISI KOTOPBIX siBisieTcs: pexxuM "off-line") mpuHIMD mocTpoeHus y3na
KOMMYTAILIUU OIpPEIeIsIeTCsl CiocobaMu OpraHu3anuy IpOXOKIACHUS HHPOPMAIIMK B CETAX Mepeaadn
naHHbIX. CylIecTBYIOT TpHU OCHOBHBIX cCIlOCO0a IOATOTOBKM M Iepenadd MH(POpMaluu B CETSX,
OCHOBAHHBIX HA KOMMYTAILlUU: KaHAJIOB, COOOLICHUH U ITaKETOB.

KommyTanuss kanaiaoB. Croco0 KOMMYTalMM KaHAJIOB 3aKIIOYAETCS B YCTAHOBIICHHH
¢u3nYecKoro KaHajga CBSA3M IS TIepelaud JaHHBIX HEMOCPEICTBEHHO MEX1y aboHeHTamu ceTH. [lpu
HCIOJIb30BAHUN KOMMYTUPYEMBIX KaHaJIOB TpakT (IMyTh) NEpelaud JaHHBIX 00pa3zyercs M3 camMHX
KAHAJIOB CBSI3U U YCTPOICTB KOMMYTAlLIMH, PACTIONIOKEHHBIX B y3J1aX CBS3H.

VYcTaHOBIIEHHE COEIMHEHHUS 3aKJIIOYAeTCsl B TOM, YTO a0OHEHT IOCBUIAET B KaHal CBA3U
3aJlaHHBIi HAa0Op CHMBOJIOB, MPOXOXKJIEHHUE KOTOPBIX MO CETH Yepe3 COOTBETCTBYIOLIUE Y3JIbl
KOMMYTAallMM BBI3bIBAET YCTAHOBKY HYKHOTO COEAMHEHMSI C BBI3bIBAEMBIM a0OHEHTOM. OJTOT
TPaH3UTHBIM KaHal oOpa3yeTcsi B Hayajle ceaHca CBSI3U, OCTaeTcsl (PMKCHPOBAHHBIM Ha MEPHUOJ
nepenayy Bcel nH(OpPMaLMU U pa3phIBaeTCs TOJIBKO MOCIIE 3aBEPIICHUS ITepeiadl UHPOPMAaIIIH.

Takoil crioco0 coequHEHUs] UCHOJb3YyEeTCd B OCHOBHOM B CETSX, IZie TpeOyercss o0ecneunThb
HENPEePBIBHOCTH Mepeaadn cooOUIeHUH (HanpuMep, IpU UCIOJIb30BaHUH TeNe(POHHBIX KaHAJIOB CBSI3U
u aboneHTckoro Ttenerpada). B sToM ciydae cBsi3b aOOHEHTOB BO3MOXKHA TOJIBKO TIPH YCJIOBUH
WCIOJIb30BAHUS UMHU OJTHOTUITHOM anmnapaTyphbl, OJMHAKOBBIX KAHAJIOB CBSI3H, a TAK)KE €MHBIX KOJIOB.

K nocromHcTBaM JaHHOro crnoco0a OpraHU3allid COEIWHEHUsS aOOHEHTOB CETH CIEAyeT
OTHECTH:

e TUOKOCTb CUCTEMBI COETMHEHUS B 3aBUCHMOCTH OT U3MEHEHUS MOTPEOHOCTEH;

® BBICOKYIO SKOHOMHYHOCTb HCIIOJIb30BAHMS KAHAJIOB, JOCTUTAaeMyK0 3a CyYeT HX
SKCIUTyaTalliM TOJIBKO B TEYEHHE BPEMEHHM YCTAHOBJIEHMSI CBS3M M HEMOCPEACTBEHHO Iepefauu
JTaHHBIX;

® HEBBICOKHE PACXOJbl Ha SKCIUIyaTallMI0 KAaHAJIOB CBSA3M (HA MOPSJAOK MEHbIIE, YeM IpHU
9KCIUTyaTalli HEKOMMYTUPYEMBIX JIMHUNA CBS3H).

Cnoco0 KoMMyTanuu KaHajioB 0oJiee ONepaTUBHbBIN, TaK KaK MO3BOJSET BECTH HENPEPHIBHBIN
JBYCTOPOHHHM 00MeH nHpopmanmend Mexay 1ByMsi a0OHEHTaMHU.

HCJIOCTaTKaMI/I KOMMYTHUPYEMBIX KanajsoB cBsI3u SIBISETCS HCO6XO)II/IMOCTI) HUCITIOJIBb30BaHUA
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CHELUAIBHBIX M KOMMYTHUPYIOLIUX YCTPOMCTB, KOTOPBIE CHUXAIOT CKOPOCThH Iepenadu

JAHHBIX W JIOCTOBEPHOCTH IMepenaBaeMoi mHpopmanuu. Vcnonbp3oBaHUE CIENUANBHBIX METOAOB U
CpeACTB, 00ECIEUNBAIONINX MOBBIIICHUE JOCTOBEPHOCTU Tepenaud MHGOpMaluu B CETH, BIEYET 3a
c000i1 CHUYKEHUE CKOPOCTHU IIEpeIauy JaHHBIX 32 CUET:

e yBeIMUEHHs 00beMa TepeaBaeMoll WH(POpPMAIUY, BEI3BAHHOTO HEOOXOAMMOCTHIO BBEICHHS
HU30BITOYHBIX 3HAKOB;

®[I0TEPh BPEMEHM Ha KOJMpPOBaHHWE HH(POpPMALUU B Yy3je—IepelaTuuKe U JIEKOJAUPOBaHUE,
JIOTUYECKHUI KOHTPOJIb U IpYrHe NpeoOpa3oBaHusl — B y3JIe—TIPUEMHUKE.

Haxonen, cokpamieHue MOTOKOB MH()OPMAIUU HUXKE MPOIYCKHOW CIIOCOOHOCTH amlmapaTHOM
YacTU W KaHAJOB CBSI3U BEAET K HEJOTPy3Ke KaHalla, a B IIEPHOJ] MMKOBOW HAarpy3KH MOXKET BbI3BATh
OIpe/ie/IEHHbIE IOTEPHU BBI30OBOB.

KommyTanusi coo0menuii. [Ipu xomMMmyTranmuu cooOLIeHMH MOCTyHaromas Ha Yy3el CBS3U
uH(popMalus MepeaaeTcs B NaMsTh y3Ja CBS3M, IOCJIE YEro aHaIM3UpYyeTcs ajapec nosydarens. B
3aBHCHMOCTH OT 3aHSATOCTH TpeOyeMOro KaHajla COOOIIEHHE JIMOO TepenacTcs B MaMsITh COCETHETO
y3na, 7au00 CTaHOBUTCA B OdYepens JUIsl mocienyromeid nepemadn. Takum o0OpasoM, cmocod
KOMMYTallMd COOOIICHWH o0ecreunBaeT TMOATAMHBIM XapakTep nepemadn uHpopmanuu. B sTom
cilyyae COOOUICHHsS COAEP)KaT aAAPECHBI MpPHU3HAK (3aroJIOBOK), B COOTBETCTBHH C KOTOPBIM
OCYIIECTBIISIETCS aBTOMATHYeCKas TIepenadya HHGOpMAIMM B CETH OT ab0OHEHTa-IiepefaTynKa K
a0OHEHTy—TIpueMHUKy. Bce QyHkuuu corimacoBaHus paOOThl OTAEIbHBIX YYAaCTKOB CETH CBSI3H, a
TaKXe yIpaBlIeHHE Mepeaaueii cooOImEeHni 1 UX COOTBETCTBYIONLYI0 00pa0OTKY BBHIOIHSIOT HEHTPHI
(y37161) KOMMyTamuu cooOmeHnid. OcHOBHOE (DYHKIIMOHAILHOEC HA3HAYCHUE IIEHTpa KOMMYTAaIlUU
cooOuieHnii — 00ecneunTh aBTOMATHYECKYIO Tepenady wH(popMarmuu oT aboHEHTa K aOOHEHTY B
COOTBETCTBUU C aJJPECHBIM NPU3HAKOM COOOILIEHUS U TPEOOBAHUSIMH K KaUECTBY U HAJIE)KHOCTH CBSI3U.

MeTtoa KoMMyTalli COOOIIEeHUH 00ecreunBaeT HE3aBUCUMOCTh Pa0OThl OTAEIBHBIX Y4aCTKOB
CETH, YTO 3HAYUTENIbHO MOBBIIAET A(P(EKTUBHOCTh HCIIOJIIB30BAHMS KaHAJIOB CBSI3U NpU IMepeaaye
OJIHOTO U TOTO Xe o0beMa mHpopmaiuu (KoTopas B 3TOM ciiydae MoxkeT nocturarb 80 — 90% ot
MaKCHMaJbHOIO 3HaueHus). B cucreme ¢ KoMMyTanued COOOLIEHUN NPOUCXOIUT CriakKWBaHUE
HECOTJIACOBAaHHOCTH B MPOMYCKHOM CIOCOOHOCTH KaHaIoOB W Oojee 3(PPEeKTUBHO peaau3yercs
nepegaya MHOT0aIpECHBIX COOOIIEHUH (Tak Kak He TpeOyeTcss OJHOBPEMEHHOTO OCBOOOXK/IEHUS BCEX
KaHaJOB MEXJy Y3JOM—TIepellaTYMKOM U Yy3J1oM—IpueMHuUKkoM). Ilepenaua wmHpopManmuum MOXKeET
IIPOU3BOJUTHCS B JII000€ BpeMs, TaK Kak MpsiMasi CBsi3b a0OHEHTOB JIPYT € APYroM HeoOs3aTelbHa.

K Henocratkam metoza cieayeT OTHECTH OJHOCTOPOHHUI XapakTep CBS3U MEXAy aDOHEHTaMU
CETH.

Jlis Oonee TOMHOW 3arpy3kd KaHaloB M UX 3(G(EKTHMBHOrO HCIOIb30BaHUS BO3MOXKHO
COBMECTHOE IpPUMEHEHHE TMEePEUYNCICHHBIX METOJ0B KOMMYTAI[MM, OCHOBOH KOTOPOIO CIIyKaT
CJIEAYIOIINE YCIIOBHS:

® CIIOJIb30BAaHHME B OJIHOM U TOM K€ y3JI€ CBSI3U allaparypbl il KOMMYTAallUd KaHAJIOB U
JUISE KOMMYTallid COOOIIEHUHN (TOr0 MM HHOIO CHocod0a KOMMYTallMK B y3j€ OCYIIECTBISETCS B
3aBHCHMOCTH OT 3arpy3Ku KaHaJOB CBS3H);

e oOpraHu3alus CeTH C KOMMYyTallMeWd KaHalOB JJIsl Y3JOB BEPXHUX YpPOBHEH Hepapxuul U

KOMMYTAITUU COOOIICHUH I HIDKHUX YPOBHEH.



30
KommyTanusi makeroB. B rmocnenHue roisl MOSBWICA €lle OJUH  CHOCOO

KOMMYTallMH A0OHEHTOB CETH — TaK Ha3bIBaeMasi KOMMYTAlUs MMaKeTOB. DTOT crocol couyeTaeT B cede
pS1 TPEUMYILECTB METOJ0B KOMMYTAllMM KaHAJOB M KOMMYyTaluu cooOmenuil. Ilpu kommyranuun
MAKETOB Tepe/l HAavalIoM Iepeadd cooOIIeHUe pa30uBaeTcsi Ha KOPOTKUE MaKeThl (PUKCHPOBAHHOMN
JUIMHBI, KOTOpBIE 3aTeM MepeAaloTcs Mo CeTH. B MyHKTe Ha3HA4YeHUS HTH MAKEThl BHOBD
00BEIUHSIOTCS B IEPBOHAYAIBHOE COOOIEHNE, a TAK KaK X JJIUTEIbHOE XPaHEHHE B 3aTIOMUHAIOIEM
YCTPOMCTBE y351a CBSI3W HE TMPEAIOJIaraeTcs, MakeThl MepefaloTcss OT y3la K Y3y ¢ MUHHUMAaJIbHON
3aJIepKKOW BO BpeMEHH. B 3TOM OTHOIIEHWH YKa3aHHBIA MeTOJ OJHM30K METOLy KOMMYTallUU
KaHaJIOB.

[lpy kKOMMyTanmMuM TmAKeTOB WX (UKCUPOBaHHAsA JUIMHA obOecreunBaeT 3(PPEKTHBHOCTD
00pabOTKM MaKEeTOB, MPEAOTBPAIIAET OJOKUPOBKY JIMHUI CBA3HM W 3HAUYUTEIHHO YMEHBIIAET €MKOCTb
TpeOyeMOl MPOMEKYTOUHOW MaMATH y3J0B CBsi3u. Kpome Toro, cokpamaercs Bpems 3aJep>KKH IpU
nepeaaye MHPOpPMALNH, T.€. CKOPOCTh IMepenadn MH()OpMAIK MPEBIIAET aHATOTUYHYIO CKOPOCTh
IIPU METO/1€ KOMMYTaIlMU COOOLLIEHUH.

K HemocTaTkam MeTo/a clieyeT OTHECTH OJHOCTOPOHHUN XapakTep CBSI3U MEXIy aOOHEHTaMH
CETH.

Pasznuyaior 1Ba OCHOBHBIX THIIA CUCTEM CBSI3U C KOMMYTallMel aKEeTOB:

® B CHCTEMax nep8oeo muna yCTpOUCTBO KOMMYTALIMU aHATH3UPYET aJipec MecTa Ha3HAUYCHHS
KaX/I0TO TPUHATOTO IMaKeTa W OINpeneseT KaHal, HEeOOXOOMMBIN s mepeaadyd HH(POpMauu
(6upmyanvHwili kanan);

® B CHCTEMax 6Mopo20 muna TAKEThl PACcCBUIAIOTCS MO BCEM KaHajlaM M TepMHUHAaJaMm,
KaX/IbI KaHaJ (TEpMHHAJ), B CBOIO OYEpe.b, MPOAHATM3UPOBAB a/IpeC MECTa HA3HAYCHHS ITaKeTa U
CpPaBHUB €ro ¢ COOCTBEHHBIM, OCYIIECTBISET MpPUEM M JalbHEWIIyI0 nepenady (00paboTKy) makera
MO0 UTHOPHUPYET €T0 (OetimazpamHblil PeHCUM);.

[epBbIid TUIT CUCTEM KOMMYTAIlMW MAKETOB XapaKTepeH IS TI00ANbHBIX CETed ¢ OTPOMHBIM
YHCIIOM KaHAJIOB CBSI3W U TEPMUHAIIOB, BTOPOH THIT MPUMEHUM ISl CPAaBHUTEIFHO 3aMKHYTBIX CETEH C

HEOOJILIITUM YMCIIOM aDOHEHTOB.

2.7. Cmeku npomokosioe U munsi cemeli 8 aeMomMamu3upo8aHHbIX cucmemax
2.7.1. IIporoxoa TCP

[TpoTOKOJIBI, HCIIOJIb3yeMblE COBMECTHO B CETSAX ONPEJEICHHOIO THMA, OObEIUHSIOTCS B
COBOKYITHOCTH, Ha3blBaeMble cmexkamu npomokonos. llupoko u3BectHsl creku nporokosnoB TCP/IP,
SPX/IPX, X.25, Frame Relay (FR), ATM, cemuypoBueBbie ipoTokoisl OMBOC.

HaunGonbmee pacnpoctpanenue noiayuuian mpoTokonsl TCP/IP B ¢Bsi3u ¢ UX MCIONIb30BaHUEM
B KauecTBe OCHOBHBIX B ceTu Internet. TCP/IP — nmartuypoBHEBbIe MPOTOKOJBI, HO 0a30BBIMHU Cpenu
HHUX, JIaBIIMMHU Ha3BaHWE BCEH COBOKYIMHOCTH, SABJISIOTCS MPOTOKOJ TpaHCHopTHOro ypoBHa TCP
(Transmission Control Protocol) u mpotokon cereBoro ypoBHs IP (Internet Protocol). OTu nmpoTtoxosb
MOJIEP>KUBAIOTCS TAKUMHU OTIEpallMOHHBIMU cucTeMaMu, Kak Unix u Windows 95/NT.

TCP — Oynaekcuviii mpaumcnopmuwviii NPOmMoOKoal ¢ yCTaHOBIeHHEeM coenuHeHus. [lof
YCTaHOBJICHHUEM COEJIMHEHHUs MOJPa3yMeBaIOT YCTAHOBJIEHHE BHUPTYaJbHOTO KaHalla B CETH IyTEM

oOMeHa 3aIIpoCOM M COIJIaCHMEM Ha COCAMHCHUEC MEKAY OTIPABUTCIIEM U ITOJIYUATCICEM COO6H1€HI/I$I. K
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npyrum pysakausim TCP otHOCsTCS

¢ YIAaKOBKa U PACITAKOBKA MAKCTOB Ha KOHIAX TPAHCIIOPTHOI'O COCAUHCHUS;

¢ YIPAaBJICHUC IMOTOKOM — IOJYYaTC]ib OJHOBPCMCHHO C MOATBCPKACHUCM NPABUIIBHOCTH
nepecaadun COO6IJ.I3.€T YHUCJIO MAaKETOB, KOTOPBIC MOJYYATC/Ib T'OTOB IIPUHATDL WA, YTO IIPAKTHUYCCKHU TO
JKC€ CaMOC, YUCIIO MAKCTOB, KOTOPBIC OTHPABUTCIIb MOKCT IMOCJIAaTh B CCTh, HC JOXUAAACH TOJTYUCHUA
MMOATBCPIKACHUSA 00 ux MMPpaBUJILHOM IIPUCMCE,

¢ [IOMCHICHHUC CPOYHBIX MHJaHHBIX MCKAY CIICHUAJIbHBIMU YyKa3aTCJIssMH, T.C. BO3MOKHOCTH

YIIPaBJISITh CKOPOCTBIO MEPEAAUU.

2.7.2. llporokoa IP

Cemesouti npomoxon [P — neWrarpaMMHBIM CETEBOHM MPOTOKOJ, T.€. TMPOTOKON Oe3
YCTAHOBJICHUSI COEIUHEHUS.

B oetimacpammnvix npomoxonax coobiieHne pasbuBaercs Ha neiitarpammbl. Jleiitarpamma —
9TO TAaKeT, IepelaBaeMblii HE3aBHUCUMO OT JPYTUX dYacTeld OJHOTO U TOTO >K€ COOOIICHHS B
BBIUMCIUTENBHBIX CETSX C KOMMYTalMel MakeToB. JledTarpaMMbl OJHOTO M TOTO K€ COOOIICHUS
MOTYT TE€pelaBaThCs B CETHM IO Pa3HbIM MaplIpyTaM M MOCTyHaTh K ajapecaTy B IPOU3BOJIBHOM
MOCIIEAOBATEIbHOCTH, UYTO TpeOyeT [OMOJHUTEIBHBIX OmNepauuid 1Mo cOOpke CooOleHus U3
JedTarpaMM B y3ie-ToiyyaTtene. Ha BHYTpEeHHHUX ydacTKax MaplipyTa KOHTPOJIb HMPaBUIBHOCTH
nepesayd He MPeAyCMOTPEH U HaJIeKHOCTb CBS3M 00eCledMBAaeTCs JHIIb KOHTPOJIEM B OKOHEYHOM
y3Je.

K ¢ynkuusam nporokona IP otHOcATCs

e (parmenranus u cOopka MaKeTOB NpPU MPOXOKACHUHM 4Yepe3 MIPOMEXKYTOUYHBIE CETH,
MMEIOIINE IPYTUe MPOTOKOIbI;

e MapuIpyTU3alus, T.. ONpeaeNeHue MyTH MPOXOKICHUS MAKeTa 110 Pa3BETBICHHOM CeTH;

e T[poBepKa KOHTPOJBHOTO KOJIa 3aroJioBKa MakeTa (MpaBUIBLHOCTH MepeJadyd BCETo IMakeTa
MIPOBEPSIETCS] HA TPAHCIIOPTHOM YPOBHE, T.€. ¢ momoliisio TCP, B 0kOHEUHOM Yy371€e);

® YIPAaBJICHUC ITOTOKOM — C6pOC I[eﬁTal"paMM IIpH MPCBBIICHUHN 3aJaHHOI'O BPECMCHHU KU3HU.

2.7.3. Anpecauus B TCP/IP

B TCP/IP paznmuuaror nBa THma aapecoB. Ha kaHaabHOM ypOBHE HCIIONB3YIOT ajpeca,
Ha3bIBaeMble usuueckumu. ITO HIeCTUOANTOBBIE aJpeca CETEeBbIX IUIAT, IpHUCBaUBacMble
M3TOTOBUTENEM KOHTPOJIJIEPOB (KaK YK€ OTMEYaaoCh, KaXKIblii M3rOTOBUTENIb BMECTE C JIMIIEH3UEH Ha
M3TOTOBJICHHE TMOJIy4aeT YHUKaJIbHBINA JMana3oH ajapecoB). Ha ceTeBoM ypoBHE HCTONB3YIOT CETEBbIE
ajZipeca, UHa4Ye Ha3bIBAEMbIE GUPIMYAIbHbIMU, WU JI02UYECKUMU.

Pa3znnyaroT moHATHS CeTeBbIX afpeca U UMEHH, UMEIOIUX HU(pPOoBOe U OYKBEHHOE BBIPAXKEHUS
COOTBETCTBEHHO.

CereBoii anpec HaszwpBatoT [P—aapecomM. DTO 4eThIpexOAMTOBBIA KOJ, COCTOSIIIMN W3 JBYX
yacTel: aapeca CEeTH W aapeca ysna (3aMeTum, 4To y3el, uMmerommuii [P—agpec, Ha3pIBarOT XOCTOM).
NMmsa xapakTepu3yeT Mmosib30oBarens. Ero cOCTaBIsAIOT B COOTBETCTBUM C JOMEHHOM CHCTEMOM HMMEH.
CootBerctBue Mmexay I[P-ampecom m [P-mmeHem XocTa ycTaHaBIMBAETCS CICIHAIBHOU C1yorcOOU
umen. B Internet 5ro DNS (Domain Name Service), B cemuypoBHeBo# Mojenu [SO — ctangapt X.500.

IP—MM}I, Ha3bIBAEMOE TAKKE OOMEHHbIM umeHem, — y2106HO€ JJId 4€JIOBCKa HAa3BaHUC y3Jia UJIN
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cetu. IMsl oTpaxkaeT uepapxudeckoe MocTpoeHue rio0albHbIX CeTel U MOTOMY COCTOUT U3

HECKOJIbKUX YacTel (aHAJIOTHYHO OOBIYHBIM MTOUYTOBHIM ajjpecam). Kopenb nepapxuu o603HaqaeT 1u60
CTpaHy, Tu00 oTpacib 3HaHMH, Hampumep: ru — Poccus, us — CLIA, de — I'epmanus, uk — Benmko-
Oputanus, edu — Hayka u 00pazoBaHUE, COM — KOMMEPYECKHE OpraHU3aIiu, Org — HEKOMMEPUECKUE
OpraHu3aliy, gov — MPaBUTEILCTBEHHBIE OpraHW3aliy, mil — BOCHHBIE BEJOMCTBa, net — ciryxo0a
nognepkku Internet u 1.1. Kopens 3annmaer B [P-MMeHM mpaByrO0 NMO3HIUIO, JIEBEE 3AITUCHIBAIOTCS
JIOKaJbHBIE YacTH aJpeca M, HAKOHEL, IMepell CUMBOJIOM (@ YKa3bIBAeTCS MMS IOYTOBOIO SIIUKA
nosib3oBarens. Tak, 3amuck qaz@wwwcdl.bmstu.ru pacmmdpoBsiBacTCS CIEAYIONIAM 00pa3oM:
M0JIb30BaTENh (az UMEET MOYTOBBIN AMUK B cepBepe wwwcdl opranuzaiuu bmstu B cTpaHe ru. Yike K
1998 r. yKcno Ucnonb3yeMbIX JOMEHHBIX UIMEH B ceTH Internet npeBbICHIIO OJJUH MUJIJIMOH.

IP—aopec — 32-0uTOBOE CIIOBO, 3alMChIBAEMOE B BHJIE YEThIpeX dacTed (moOalTHO),
pa3zieneHHbIX Toukamu. Kakaple MOAcCeTh M y3el B IMOJCETH MOJIY4aroT CBOM HOMEpa, MPHYEM I
ceTd (TIOJCETH) MOKHO HCIIOJIb30BaTh OT OJHOTO /IO TPEX CTapHIMX OaWTOB, a OCTaBIIMECS OAMTHI —
1t Homepa y3na. Kakas yacts [P—aznpeca OTHOCUTCS K CETH, ONPEEsAeTCs €€ MAaCKOM, BBIACISIONICH
cootBeTcTBytomue outel B [P—aapece. Hanpumep, uist HekoTopoii cetu Macka MoxkeT 0bTh 255.0.0.0,
a s ee moacetu — 255.255.0.0 u 1.1. TeM camMbIM ONUCHIBAETCSI UEPAPXUS CETEH.

Howmepa mipu BKIIFOUEHHH HOBOTO XOCTa BBIJACT OpPraHU3aLUS—IIPOBANIEp, MPEIOCTABIISIONIAs
TeJIeKOMMYHHUKallMOHHbIE yciayru. [IpoBaiinep, B yacTHOCTH, oOecnieunBaeT BKiIroueHue [P—aapeca u
cooTBeTcTBYyIOMIEro eMy IP-uMenu B cepBep ciy:kObl afpecoB DNS. 310 03HadaeT 3amuch TaHHBIX O
xocte B DIB (Directory Information Base) mokanpHoro y3ima DNS.

[Tpu mMapuipyTr3anuu noib30BaTelb, OTIPABISIONIMMN cooOuieHue, 3anaet [P—ums nomxydarens.
[Tockonbky MapuipyTH3anus B ceTu ocyuecTnisiercs no [IP—aapecam, To ¢ nomomibio cepsepoB DNS
OCYILIECTBIISIETCS MepeBO1 yKazaHHoro [IP-umenn B [P-aapec.

B noxanbHOM ceTH, rae UCIob3yoTes ecTudainToBble ajipeca, Ha3biBaeMble MA C—anpecamu,
Tpebyercsi mpeobpazoBanue I[P-umen B MAC-anpeca. DTo mpeoOpa3oBaHUE BBHITOJIHSET
MapUIpyTU3aTOP, CBS3BIBAIONINI JIOKAIBHYIO CEThb C TEPPUTOPHATIBHOH, B COOTBETCTBUU C
cnenuanbHbiM npoTokosioM ARP, umerommumcs B creke TCP/IP. Jlns storo B Mapuipytusatope
co3maetcs Tabnuia coorBeTcTBUsA [P—-umen u MAC—anpecoB n1aHHOM CeTH.

Mapmpyruzanus B Internet oprann3oBaHa 1Mo UepapXUUecKOMy NMpUHIHITY. IMeroTcs ypoBHU
JIBC 1 KOpIIOpaTHBHBIX CETEi; MapIIPYTHBIX JOMEHOB, B KQXKIOM U3 KOTOPBIX HCIOIB3YIOTCS €INHBIC
MPOTOKOJIBI M AJITOPUTMBI MapHIPyTH3allUH; aJIMUHUCTPATHBHBIX JTOMEHOB, KaXIBIH W3 KOTOPBIX
COOTBETCTBYET HEKOTOPOW acCOIMalMyd W UMEET €AMHOE YIpaBIAIONlee Hadajno. B MapmpyTHBIX
JIOMEHaX WMEIOTCS BHENIHHE MapIIPYTH3aTOphl ISl CBSI3W € JPYTUMH MapIIPyTHBIMH WA
aJIMUHUCTpPAaTHUBHBIMH noMeHamu. OOpamieHne W3 HEKOTOporo ysina K Internet (Hampumep, u3
wwwcedl.bmstu.ru mo agpecy http://www.eevl.ac.uk) mpoucxonut k MectHoMmy cepsepy (bmstu), u
€CITi TaM CBeJeHH 00 aapece Ha3HAUCHHs HET, TO IPOHMCXOIMT MEPEeXoa K CepBEpy CIIEAYIOIIETro,
OoJtee BBICOKOTO YPOBHSI, (1) M JTayiee TI0 MepapXuu BHU3 110 moirydeHus [P—aapeca xocta Ha3HAaYCHUSI.
B mectHom DNS—cepBepe MoryT ObITh cBenieHust 00 [P—agpecax XoCcTOB U3 yaaeHHBIX IOMEHOB, €CIIH

K HUM IPOUCXOOAT JOCTATOUYHO YaCTBIC 06paHIeHI/I$I W3 JaHHOIro JOMCHaA.
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2.7.4. TIiporokoast SPX/IPX

B cetrsx Netware ¢pupmbr Novell ucnonb3yrorcst nmpotokoinsl SPX (Sequence Packet Exchange)
u IPX (Internet Packet Exchange) nist TpaHCIOPTHOTO U CETEBOT'O YPOBHEH COOTBETCTBEHHO.

Anpec nonyuatens B nakere IPX cocroutr u3 Homepa cetu (paxTHuecku HOMEpa cepsepa),
azipeca y3na (3TO UMs CETeBOI0O ajanTepa) U UMEHHU rHe3za (MIPUKIaIHOM mporpamMmbl). Y CTaHOBIICHHE
BUPTYyaJIbHOTO coenuHeHus: B SPX (co3maHue ceccuu) 3aKiIO4YaeTcsl B MOCBUIKE KIMEHTOM 3arpoca
connect, BO3MOXKHas peakuus cepBepa — connected (ycmex) wim disconnected (oTka3). 3ampoc Ha
pa3beIMHEHHE BO3MOXKEH KaK OT cepBepa, Tak U OT KJIMEHTA.

[Tocne ycranoBieHUsI COEIMHEHUS TIEpeaada BEAETCS Mo JedTarpaMMHOMY IpoTokony [PX.

2.7.5. Ceru X.25 u Frame Relay

Cemu X.25, paOortarpoimue IO OJHOMMEHHOMY CTEKY IIPOTOKOJIOB, MpPEAJIOKEHHOMY
MEXTYHAPOIHBIM TeJIeKOMMYHHKAITMOHHBIM coto3oM ITU (Internetional Telecommunication Union),
OTHOCSTCS K [IEPBOMY IOKOJIEHHUIO CETe KoMMyTauuu nakeroB. [IpoTokoiel X.25 pazpaboTaHsl ele B
1976r. B cBoe Bpems OHHU MOJIyYMIJIM LIUPOKOE paciipocTpanenue, a B CHI' ux nomynspHocTs ocraercs
3HAYUTEIBHON U B 90—€ IT., OCKOJIBKY 3TH CETH XOPOIIO MPHUCIOCOOIEHBI K paboTe Ha Tene(OHHBIX
KaHajaX HEBBICOKOro KadecTBa, cocTaBisoomux B CHI' 3HauutenbHyro noito kaHanoB cBsizu. C
nomouibto cetel X.25 ynoOHO COEAUHATH JIOKaIbHbIE CETH B TEPPUTOPUATIBHYIO CETh, YCTaHABIUBAs
MEXIy HUMU MOCTHI X.25.

Crangapt X.25 oTHOcHUTCS K TpeM HIKHUM ypoBHAM OMBOC, T.e. BKIIOYaeT MPOTOKOJIBI
($u3MUeCKOro, KaHAIBHOIO U ceTeBoro ypoBHeil. Ha cereBoM ypoBHE HCHOIB3yeTCs KOMMYTaLUs
IIaKETOB.

XapaKTEepUCTUKHU CETH:

® [IaKeT COJEPXKUT aJAPECHYIO0, YIIPABIISIIONLYI0, THPOPMAIIMOHHYIO U KOHTPOJIbHYIO YacTH;

e [iepenaya JAHHBIX IO BUPTYaJIbHBIM (JIOTMYECKMM) KaHajaM, 3TO OTHOCHUTCA K CETAM C
YCTaHOBJICHUEM COEJIMHEHUS;

e y3Ibl HAa Mapupyre, OOHApyXUB OIIMOKY, JUMKBUIUPYIOT OHIMOOYHBIA MaKeT |
3anpanBaroT MOBTOPHYIO Iiepeady MakeTa.

B cereBom mnpotokonie X.25 3HAUMTENbHOE BHUMAHHE YAEJIEHO KOHTPOJIO OIMIMOOK. JTa
OCOOEHHOCTh NMPUBOJNUT K YMEHBILIEHUIO CKOPOCTH NEpenauu, T.e. ceTh X.25 HU3KOCKOPOCTHBIE, HO
IIPU 3TOM UX MOXHO Peali30BaTh Ha KaHAJIaX CBSI3U C HEBBICOKOM MOMEXOYCTOWYUBOCTBIO.

[Ipu ucnonp3oBaHuU Ha PU3NYECKOM YpPOBHE TeNe(OHHBIX KaHAJIOB JJIsl MOJAKIIOYEHUS K CETU
JIOCTaTOYHO HMMETh KOMIIbIOTEp M MojeM. [loakiroueHue ocyiecTBisieT mpoBaiiaep (mpoBaiinepamu
st X.25 SBISIOTCS, HAPpUMeEp, BIAACNbIIBI pecypcoB ceteid Sprint, Infotel, Pocmak u np.)

Tunnunas cTpykTypa cetu X.25 mnokazana Ha puc. 2.10. Tunmunas AKJ[ B X.25 —
CUHXPOHHBIH MOJIEM C IYIJIEKCHBIM OMT—OPHEHTHPOBAHHBIM MPOTOKOJIOM. Ckopoctu or 9,6 no 64
KOuT/c.

B cersax nakerHoit kommytauuu Frame Relay (FR) B otnnune ot ceteil X.25 obecneunBaercs
0oJbIIass CKOPOCTh MEepeJadyd JAaHHBIX 3a CUET MCKIIOUYEHHS] KOHTPOJS OLIMOOK B MPOMEKYTOUHBIX
y3J1ax, TaKk KaK KOHTPOJIb, ajpecaliysi, pa30uBKa Ha NaKeThl U BOCCTAHOBJIEHNE MTAKETOB BBIITOIHSIOTCS

B OKOHCYHBIX IMYHKTAx, T.C. HA TPAHCIIOPTHOM YPOBHC. B MIPOMECKYTOUHBIX y3J1aX OIIMOOYHBIE MMAKETHI
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MOTYT TOJBKO OTOpachIBaThCS, a 3alpoc Ha IOBTOPHYIO Meperady MPOUCXOIUT OT KO-

HEYHOrO0 Yy3Jla CpEACTBAMM YpOBHsA, Bblle cereBoro. Ho g peammsaumn FR - HyxXHBI

IMOMEX0YCTOMYMBBIE KAHAJIBI IIEPEIaur JAHHbIX.
Puc. 2.10. Cers X.25

CraHuma NaHHbIX
(&)1

[ooR}—{ 7R

Nyuxt
obmeHa
nakeTamu X.25

e Hpyras ocobennocte FR — Bo3MoOxHa, B OT-

nuuure oT cereil X.25, He TOJBKO INepeaaya TaHHbIX, HO
U repengada onudpoBaHHOrO rosioca (Tak Kak Jyist
Mepeaaur rojioca 0ObIYHO TPEOYETCS PEKUM PEATBHOTO
BpeMenn). [lo stoii >xe mpuumHe FR nydme mnpucnocoOneHbl g Tepenadyd HEpaBHOMEPHOTO
Tpaduka, XxapakTepHoro s csazei mexay JIBC.

Ceru FR Takxke mnomywaror mmpokoe pacnpoctpaHeHue B CHI' mo wepe pasButus
MOMEXOYCTOWYMBBIX KAaHAIOB CBS3H, TaK KaK OOJIETYEH Mepexo/1 K HUM oT ceTeit X.25.

3aMeTHM, 4TO paJIMKaIbHOE IMOBBIIIICHUE CKOPOCTEH Mepeaur HHTETPUPOBAHHOW HH(POPMALIHH

CBSI3BIBAIOT C BHeApeHueM cereit ATM.

2.7.6. Cetu ATM

Texnonoeuss ATM (Asynchronous Transfer Mode), peanu3zoBanHas B ceTssx ATM, oTHOCHUTCS K
MEPCHEKTUBHBIM TEXHOJIOTHSIM, OOECIEeUMBAIONIMM BBICOKHE CKOPOCTH IMepeladd pasHOPOIHOMN
nHbopManuy (TaHHBIX, PEUEBBIX M BHJCOCUTHAJIOB) HAa 3HAYUTEIbHBIC paccTOsSHU. JlelicTBUTENBHO,
nepeaaya rojlocoBOi U BUACOMH(popMauu 00bIYHO TpeOyeTCs B peXKUME PEaTbHOTO BPEMEHH, BHJIE0-
uHpOpMaNHs XapaKTEpU3yeTcs: OONBIIUMH O00bEMaMH H, CJIEOBATEILHO, 3aJE€PXKKU JOJDKHBI OBITH
TOJIBKO MaJIbIMHU.

Texnonoruss ATM mpencraBiasier co0OOMl  OBICTPYH0 KOMMYTAllMIO KOPOTKHMX I1aKETOB
¢ukcupoBaHHoi MHBI (53 06aiiT), Ha3bIBaeMbIX sAyerxamu. B cuily 3TOW NPUYMHBI U camy
texHosioruto ATM uHOr/Ia Ha3BIBAlOT KOMMYTAITUEH STUEeK.

Ceru ATM OTHOCAT K ceTSM C YCTaHOBJIeHHEM coeauHeHusd. CoeauHEeHHs MOTYT ObITh
MIOCTOSIHHBIMM M JMHaMU4yeckKuMu. llepBble ycTaHaBIMBAIOTCS M Pa3pbIBAIOTCS aJAMHHHUCTPATOPOM
CeTH, UX JIEUCTBUE MPOAODKUTEIBHO, U1 Ka)KJIOr0 HOBOTO OOMEHa JaHHBIMH MeXay a0OHEHTaMu
MIOCTOSIHHOTO COEMHEHMS HE HY>)KHO TPAaTUTh BpEMs Ha €ro ycTaHOBJIeHHE. BTophle ycTaHaBIMBaOTCS
U JIUKBUIAUPYIOTCS] aBTOMATHUECKH JUIS KaXKJI0TO HOBOTO CEaHCa CBS3H.

Bricokue ckopoctu B ATM o6ecrnieunBaroTcs psioM TEXHUYECKUX PEIICHUH.

Bo-—niepBbIX, 0601bII0€ YUCIIO KaHAIOB C BPEMEHHBIM MylbTuIiekcupoBanueM (TDM) moxHo
UCIOJIb30BaTh /IS MapajuieIbHOW Mepefadyd 4YacTel OJHOTO U TOro K€ «0OBEMHOr0» COOOIIEHUs
(cmamucmuueckoe mynvmuniexcuposanue). Ecmu cetb ATM oka3bIBaeTcsl Meperpy>XeHHOM, TO BO
n30exaHue Morepu HHPOpMAIMK BO3MOKHA Oydepuzanus NaHHBIX AJI BBIPABHUBAHHS 3arpy3Ku
KaHajoB. TakuM 00pa3oM, MPOUCXOIUT JUHAMUYECKOE MepepacipeieIeHHe Harpy3KH.

Bo—BTOpBIX, OTpUIATEeNbHbIE KBUTAHLIMM TPU HCKAKEHHUIX COOCTBEHHO COOOIIEHUN
BO3MOXXHBI TOJIBKO OT KOHEYHOTO NYHKTA. DTO HCKIIOYAeT MOTEPH BPEMEHU B IMPOMEXKYTOUHBIX
MyHKTax Ha OXHUJIaHUE MOATBEPKIeHUU. Takoi crmoco0d WHOTIA HAa3bIBAIOT KomMMymayuel Kkaopos (B

OTJIMYME OT KOMMYyTauuu nakeToB). KoOHTponbHBIA KOA (4eThbIpexOaWTHBIM LHUKIWYECKUH) s
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UHPOPMALIMOHHON YacTH COOOIIEHUS HMMEETCS TOJBKO B KOHLE MOCJIETHEro IaKeTa

COOOIIIEHHUS.

B—tperpux, ympomena Mapmpytuzanus. CoOOCTBEHHO  yCTaHOBJCHHE  COEAMHEHUS
BBITOJIHSACTCST aHANOTWYHO 7Toi mpouenype B TCP/IP. Opgnako nanmee HOMEpP pPacCUUTAHHOTO
MapuipyTa MOMEIIAETCs] B 3arojIOBOK KaXKIOTO TAaKeTa, W Ui HUX HE HYXHO 3aHOBO ONPEACIATH
MapuIpyT MO TabaHuIaM MapIpyTH3aTOPOB IPHU MPOXOXKACHUH Yepe3 ceTh. TaKyro nepeaady Ha3bIBalOT
mapwpymusayuei om ucmounuka. JIpyruMu cI0BaMHM, OCYIIECTBIISIETCS Iepejada ¢ yCTaHOBICHUEM
coeMHeHus (B OTIIMYME, Harpumep, ot IP).

B—uerBepThIX, (huxcuposannasn onruna MakeToB (KagpoB) YIPOIIAET aITOPUTMBI YIIPABICHUS U
Oydepuzanun JaHHBIX, MCKIOYaeT HEOOXOAWMOCTh Pa3OMBKH Ha MAKEThl WJIM KOHBEPTHUPOBAHUS
MaKETOB MPHU cMeHe (POPMATOB B MPOMEKYTOUHBIX CETSIX (€CJIM OHU COOTBETCTBYIOT (POpPMATY sTUCHKHU
ATM).

Cpenoit 1t ATM o6b1yHO ciykut cpena ISDN, peanusyemas na BOJIC, Butoli nape unu

KOaKCHaIIbHOM Kabelie.

2.7.7. CeTeBoe KOMMYTAIHOHHOE 00OPY/1I0BaHHE

VY31bl B cpefax nepenay JaHHBIX, BBHITOTHSIONUE (PYHKIIUNA CBSA3H MEXAY YacTsIMH CIOXKHOM
cet (internetworking), COCTaBISIOT cemesoe (Kommymayuonuwoe) obopyoogsanue. B cereBoe
000pyZ0BaHUE BXOJAT IMOBTOPHUTEIH, MOCTBI, KOHIIEHTPATOPBI, KOMMYTATOPbI, MapIIpyTHU3aTOPHI,
IIUTIO3BI, MOJIEMBI U JIP.

Ilosmopumens  (repeater) — OJOK B3aMMOJACUCTBUS, CIYXAIlUH JJIS  pereHepaiuu
JNEKTPUYECKUX CHUTHAJIOB, TMepenaBaeMbix Mexay aByms cermentamu JIBC. IloBTopurenu
UCTIONB3YIOTCS B ciyuae, ecnu peanusanus JIBC Ha ogHOM cermenTe kabenst (0Tpe3Ke, MOHOKaHAIe)
HE J0IMyCcKaeTcs U3-3a OTPaHHYEHU Ha PAacCTOSHUE WM HA YUCIIO y3JIOB, TPUUYEM MIPH YCIIOBUH, YTO B
COCETHUX CErMEHTax HCHOJBb3YIOTCS OJUH M TOT K€ METOJ JOCTYyNa U OJHU U TE€ K€ MPOTOKOIIBI.
Tpadux B cermMeHTax, COEAMHEHHBIX TMOBTOpUTedeM, — oOmui. [loBTOpHTENs MOXET OBITH
MHOTOMOPTOBbIM. CUTHAJ, MPUIIEIIINA Ha OJIMH U3 MTOPTOB, IIOBTOPSETCS HA BCEX OCTATBHBIX MOPTAX.

Mocm (bridge) — OmOK B3aUMOJICHCTBUS, CIYKAIUN JUIsI COCTUHEHHUS Pa3HBIX IOJICETEeH,
KOTOPBIE MOTYT UMETh HEOJUHAKOBBIE KaHATbHBIE TPOTOKOIIBI.

[Ipn ManbIX pacCTOSHUAX MEXKAY MOJCETSIMH CBSI3b BO3MOXKHA 4Yepe3 CepBephbl MOJCETEH, B
KOTOPBIX pa3MelIaloTCs WHTepQeiiCHble TMIaThl, Ha3blBa€Mble BHYTPEHHHMMH MOCTaMHu, U
COOTBETCTBYIOII[EE CETEBOE MPOTrpaMMHOE olecrieueHrne. Bo3MoKHO MPUMEHEHHE BHEITHUX MOCTOB —
CHEIHMAILHO BBIACNSEMBIX Y3JI0B JJISl LIEJed COMPSIKEHHs] MO OJHOMY B Ka)JIOH W3 COCTUHSEMBIX
nojcereil. BHemHue MOCTBI OOXOZSTCS JOpPOKE, HO OOECIEeUYMBAIOT IJyYIlIHe JKCIUTyaTalldOHHBIC
XapaKTepUCTHKU. BaxHass (QyHKIHMS MOCTOB — OTpaHMUYEHHUE rpaduKa, TaK Kak JOKaJIbHBIN Tpaduk
OJIHOM MOJICETH 3aMBIKAeTCs B HEH, HE IPOXOS B IPYTYIO MOJICETh.

OOBIYHO MOCT UMEET JIBa TIOPTA, XOTS CYHIECTBYIOT U MHOTOIOPTOBBIE MOCTBI. KaxbIil mopt
MOKET OKa3aThbCs BXOJHBIM WM BBIXOJHBIM. YTIpPaBJIICHUE IMepeladeil MaKeTOB BBIMOIHIETCS C
MOMOIIBI0 MAPIIPYTHOUM TaOIUIBI MOCTA, B KOTOPOU CTPOKHU COAEPIKAT COOTBETCTBYIOIIHUE JIPYT APYTY
3HAUEHUs ajpeca y3la U HoMepa mopra Mocta. Ecnu makeT mpuiien Ha mopT 4 u mo Tabiuie ajapec

OTHOCUTCA K TOMY K€ IOPTY A, TO MaKeT OCTaeTcs B JAHHOM HBC, HWHA4YC NepeaacTCsa Ha MOPT B,
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KOTOpBIN HaiineH mo Tabmume. [lepBoHauanbHOE 3amoiHEHHE TaOJUIBI MPOUCXOAUT IO

aJpecaM MCTOYHUKOB MAKETOB — B CTPOKY 3aHOCSTCS aJpec OTIPaBUTENIS U HOMEP BXOJHOIO IMOpTa.
Tabnuibl MOTYT U3MEHSTh BO BPEMEHHM CBOE€ cojepkumoe. Eciu HeKoTopble ajpeca 1Mo UCTCUCHHH
JUIUTEIIbBHOTO BPEMEHU HU Pa3y HE aKTUBH3UPOBAIKUCH, TO CTPOKH C TAKUMU aJI[pECaMu YAAJSIIOTCS, UX
BOCCTAHOBJICHHE WJIM 3aHECEHHE HOBBIX aJPECOB BBIMOJIHSIETCS IO MPOLEAype MEPBOHAYATHLHOTO
3aII0JIHEHHUS.

Ha puc. 2.11 npeacraBieHbl BO3MOKHBIE BAPUAHTHI MOCTOBBIX COSIMHEHUH.

1. KackanHoe coenunenue 2. MHoronoprossiit Moct 3. CoeMHEHME YEpe3 ONOPHYIO
.. MarucTpasib

20 29 29

Puc. 2.11. BapuaHTBI MOCTOBBIX COCTMHCHUHA

Bapuant 2 obecrieunBaeT

5. Mcnonb3oBaHKe BbIAENEHHOMN TMHUN
OO0JIBLIYIO MPOIYCKHYIO CIIOCOOHOCTH 110

cpaBHEHHUIO ¢ BapuanToMm l|. Bapuant 3

ONMM30K K BapHaHTy 2 MO MPOMYCKHOM
CHOCOOHOCTH, OH JIOPOXKE, HO HUMEHHO
€ro HeoO0XOJUMO IPUMEHSTh, €CIU PACCTOSHUSA MEXAY HOJCETSAMHU JI0BOJIbHO Ooibiuue. Bapuant 4
UCHOJB3YIOT JUIsl YBEIMUEHUSI CKOPOCTH Ipu OosiblioM rpaduke. Hakonern, BapuanT 5 npenHazHaueH
IUIs CITy4aeB PacCTOSHUMN B HECKOJIBKO KUJIIOMETPOB U Oouiee.

Konyenmpamoper nipenHazHaueHbl A OObEAMHEHUS B CETh MHOIMX y3Jo0B. Tak,
KOHIIEHTparopamu siBisitorcsi Xabbl B cerax 10Base-T wmm Token Ring. Opnnako Ttakue
KOHIIEHTPATOPBI CO3/1a0T OOILYI0 Cpely Mepeiaun JaHHBIX 0e3 pa3aeneHus Tpaduka.

Kommymamoper B oTIinuMe OT KOHIIEHTPATOPOB NpEeHA3HAYEHbI Uil OOBEJUHEHUS B CEThb
MHOTHX Y3JIOB WJIM MOJCeTel ¢ pasjiesnieHueM Tpaduka Mexay noacersmu. Kak u B mocrax, makeTsl
nepeaaTcs TOJIBKO B Ty MOJACEThb, ISl KOTOPOH OHHU MpeaHa3HaueHbl, YTO YMEHbIIAeT OOIIyI0
3arpy3ky cetd. Ho B oTimune oT MHOrOmOpTOBOTO MOCTa B KOMMYTaTOpPE BO3MOXKHO OJHOBPEMEHHO
MMETh MHOTO COEIMHEHMH, T.€. o0ecreunBaeTcs napauienbHas nepegada coodumenunii. Kommyrartopst
UCTOJNB3YIOT Takke Uil cBA3M Heckoibkux JIBC ¢ TeppuropuanbHoit ceTbto. OQUH KOMMYTaTOp
MOKET 00BEINHATh HECKOJIBKO KaK OJTHOTUITHBIX, TaK ¥ pazHOoTUIIHBIX JIBC.

Mapwpymuzamop (router) — OJIOK B3aMMOJEHCTBHS, CIy)Xallui I BeIOOpa MapuipyTa
nepeaayd JaHHBIX B KOPIOPATHBHBIX U TEPPUTOPHUAIBHBIX ceTsAX. C MOMOIIbI0 MapIIpYyTH3aTOPOB
MOTYT COIJIaCOBBIBATHCS HE TOJIBKO KaHAJIbHbIE NMPOTOKOJIBI, KAaK 3TO UMEET MECTO NMpHU MPUMEHEHUHU
MOCTOB, HO U CETeBbleé MPOTOKOJIbI. MapIipyTH3aTopsl cojaepkaT TaOMUIBl M MPOTOKOJBI
MapuIpyTU3alii B OTJINYHE OT JPYTUX Y3JI0B, KOTOPBIE MOT'YT COJEpIKATh JIUIb JIOKAJIbHbIE TaOIHIIBI
coorBeTrcTBUsl [P—azpecoB ¢u3MUeckUuM ajapecaM CETEeBBIX KOHTPOJUIEPOB B JIOKAJIBHOW CETH.
MapmpyTuzaTopsl MOTYT (UIBTPOBATh MAaKEThl B COOTBETCTBUU C NPU3HAKAMHU, OTPAKEHHBIMU B
3aroJOBK€ MaKeTa, T.€. BBIIOIHATH POJib OpaHaAMayIpa — YCTPOWCTBA, 3AIIUIIIAIONIET0 CETh OT HeXena-
TEeJbHBIX BTOP)KEHUI U3BHE.

OObIYHO pacpenesieHHe y3JI0B MO MOJCETSIM BBIMOIHSIOT MO0 TEPPUTOPUATBHOMY NPHU3HAKY.
OnHako mpu 3TOM BO3MOXHO 0OBEAMHEHUE B OJHOM MOJICETH Y3JI0B, C1a00 CBA3aHHBIX MEXIy cO00ii

B (I)YHKI_II/IOHELHLHOM OTHOIIICHHUH. BO3HHKAIOT HpOGJ’IeMH C 3aIuToi I/IH(I)OpMaI_[I/II/I U yIIpPaBJICHUCM
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tpadukom. IloaTomMy mpeamodTuTENBEHEE paclpeneniarTh y37abl M0  (QYHKIIMOHAIBHOMY

IPU3HAKY, IPUYEM aJIMUHUCTPATOP CETH JOJKEH MMETh BO3MOXHOCTH MEPEKOMMYTALMU Y3JI0B MpU
U3MEHEHHUAX B UX (YHKUUAX WIH PACIOJIOKEHHH. Takue BO3MOXHOCTH HMEIOTCS B BHPTYaJIbHBIX
JIBC.

Bupmyanvnaa JIBC (BJIBC) — 370 j0KaibHas ceTh, B KOTOPOM y3J1bl CIPYNIIUPOBAaHbl HE I10
TEPPUTOPUATBHOMY, a 10 (DyHKIMOHAIBHOMY mpHu3HaKy. Jis storo kaxnmas mnoacers B BJIBC
MOJIy4aeT CBOM HMIEHTH(UKATOP, KAKIOMY HACHTHU(PHUKATOPY COOTBETCTBYIOT OINPENIEICHHBIE MOPTHI
KOMMYTaTOpPOB CETH.

Lmo3 (gateway — medccemesoti npeobpazosameisb) — OIOK B3aUMOJCUCTBHS, CITYKAITUN JIJIs
COeMHEHUS! MHPOPMALMOHHBIX CETEH Pa3IMYHON apXUTEKTYPhI U C HEOJMHAKOBBIMH ITPOTOKOIaMu. B
[UTI03aX TPEIyCMOTPEHO COIIACOBaHHME IMPOTOKOJIOB Bcex cemu ypoHeil DOMBOC. Ilpumepamu
IITI030B MOTYT OBbITh ycTpoiicTBa, coequnstomue JIBC tuma Ethernet ¢ cerpto SNA, ucnonb3yemoit
it cBsi3u Oonmpmmx MammH ¢upMel IBM. Yacto mon numo30oM MOHMMAIOT CEpBEpP, WMEIOMIHNA

CI{I/IHCTBGHHLIﬁ BHENTHUM KaHaJI nepeaayn JaHHbIX.

2.8. IIporpaMmMHoe obecrieueHHe BHIYHCIUTENbHBIX CeTel

[IporpammHoe  oOecrieueHHE  BBIYHCIMTEIBHBIX ~ CeTE€ll  OOecrmeynBaeT  OpTraHU3aIHIO
KOJUIEKTUBHOTO JIOCTYNAa K BBIYHCIHMTEIBEHBIM M WH(POPMAIIMOHHBIM pecypcaM CeTH, TUHAMHUYECKOEe
pacnpesienieHe M TepepaclpefesieHne PEeCypcoB CETH C IENbI0 TIOBBIIICHUS ONEPaTHBHOCTH
00paboTKH MHPOPMAIIH U MaKCHUMAJILHOH 3arpy3KH almapaTHBIX CPEJCTB, a TAKKE B CIydae 0TKasa u
BBIXO/1a M3 CTPOSI OTJCIBHBIX TEXHUYECKUX CPEJICTB U T.1.

[TporpammHOe oOecrieueHre BBIYUCIUTEIbHBIX CETeH BKIFOUAET TPH KOMIIOHEHTA:

® obwee npocpammnoe obecneuenue, odpazyeMoe 0a30BBIM MPOTPaAMMHBIM OOecIeueHUEM
oTJeNnbHBIX DBM, BXOAAIIUX B COCTaB CETH;

® cneyuanvhoe npozcpammHoe obecneyeHue, 0Opa30BAaHHOE MPUKIAJHBIMU MPOrPAMMHBIMU
CpeACTBaMH, OTPAKAIOUIMMU CHeUu(UKY MpeIMETHON o00JacTu Moib30BaTeNlel NMpH peanu3aliu
3aJa4 yIpaBJeHUs;

® cucmemHOoe  cemegoe  NPOZPAMMHOEe  oObDecneuenue,  TPEICTABIAIONIEE  KOMIUIEKC
IPOTPAMMHBIX CPEJICTB, MOAJICPKHUBAIOIIUX U KOOPIMHUPYIOIIUX B3aMMOJEHCTBHE BCEX PECYpPCOB
BBIYUCIIUTENILHON CETH KaK €MHOM CUCTEMBI.

Oco6as ponpb B [1O BHIYMCIUTENBHON CETH OTBOAUTCS CUCTEMHOMY CETEBOMY IPOTPAMMHOMY
o0ecrieyeHn1o, GYHKLIUU KOTOPOTO PEaIU3yIOTCs B BHJIE PACIpEIEICHHOM ONepanuoHHON CHCTEMBbI
CETH.

OmnepanroHHas cUCTeMa CETH BKIOYaeT B ceOs HAOOp YNPaBISAIOUIMX U OOCITYXHBAIOIIUX
porpamMm, 00ecTeqrBarOIIUX:

® MEXIIPOrpaMMHBII METOJ] 10CTyTa (BO3MOKHOCTh OPraHU3aLMHU CBSI3U MEX/1Y OTJEIbHBIMU
NPUKIIAJHBIMUA IPOTPaMMaMH KOMILIEKCA, PEATU3yeMbIMH B Pa3JIMYHBIX y3JIaX CETH);

® JOCTYN OTIENIBHBIX MPHUKIAIHBIX HNPOrpaMM K pecypcaMm ceTd (M B MEPBYIO Ouepelb K
yCTpOiCTBaM BBOJIa—BBIBOJIA);

® CHHXPOHH3AIMIO pabOThI MPHUKIAJHBIX TPOTPAMMHBIX CPEJICTB B YCIOBHUAX UX OOpalieHHs

K OTHOMY U TOMY 7K€ BBIYUCIUTCIILHOMY PECYPCY;
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e oOMeH wuHpoOpManMed MeXIy MNpOorpaMMaMH C HCIIOJIB30BAaHHEM CETEBBIX
"IOYTOBBIX SAIIUKOB";

e BBIIOJIHEHUE KOMaHJ Ollepatopa ¢ TepMHUHAJIA, OJAKIIOUEHHOIO K 0110My M3 Y3JIOB CETH,
Ha KaKOM—JIN0O0 YCTPOMCTBE, MOAKIIOYEHHOM K JPyaoMy YAaJIeHHOMY y3I1y BEIYUCIUTEIBHON CETH;

e yhaJeHHBIN BBOJ 33aJaHU, BBOAMMBIX C JIIOOOT0 TepMHUHAJA, M UX BBIOJIHEHHE Ha JI000i
OBM B akeTHOM WJIN ONIEPATUBHOM PEXKUME;

e 0o0MeH Habopamu aaHHBIX (¢aitiamu) Mmexay OBM cetu; noctym K ¢aitam, XpaHUMbBIM B
yrnaneHHsIx DBM, u 00paboTKy 3TUX (aiiios;

® 3AIIUTY JAaHHBIX U BBIYUCIUTEIBHBIX PECYPCOB CETU OT HECAHKIIMOHUPOBAHHOI'O 1OCTYIIA;

e BbIAYy PaA3IMYHOTO POJAA CHPABOK 00 MCIOJIB30BaHUM HMH(DOPMAIIMOHHBIX, IPOTPAMMHBIX
U TEXHUYECKUX PECYPCOB CETH;

e [Qepefayy TEKCTOBBIX COOOIIEHWH C OJHOTO TEPMHHANA IMOJB30BATENsl Ha Jpyrue
(371eKTpOHHAs [IOYTA).

C nomol1pI0 ONepaluOHHON CUCTEMBI CETHU:

®  YCTAaHaBJIMBAETCS MOCJIEI0BATENILHOCTD PEIICHUS 3a/1a4 110JIb30BaTENs;

e 33/]aYyd T[0JIb30BaTENsl OOECHEeUMBAIOTCA HEOOXOAMMBIMU JIaHHBIMM, XpaHSIIIUMUCA B
Pa3INYHbIX y3JIaX CETH;

® KOHTpOJUpPYETCs pabOTOCIIOCOOHOCTD alNapaTHBIX U IPOIPAMMHBIX CPEICTB CETH;

e o0ecrneunBaeTcsl IUVIAHOBOE M OINEPaTHMBHOE PaclpeiesieHue PECypcoB B 3aBUCHUMOCTH OT
BO3HUKAIOMINX IMMOTPEOHOCTEN Pa3TUYHBIX MOJIb30BATENICH BHIYUCIUTEIHHON CETH.

BoinonHgeMoe ¢ MOMOLIBIO  ONEPAllMOHHOM CHCTEMBl CETH YIPABICHHE BKIIOYAET:
IUIAHUPOBAaHUE CPOKOB M  OUYEPEIHOCTH TOJNY4YEHHs] W BbIJAYM HMHPOpMALUMU aOOHEHTaM;
pacnpeziesieHue pemlaeMbix 3a1ad no OBM ceTu; npucBoeHHe MPUOPUTETOB 3aayaM U BBIXOJHBIM
cooOlIeHusIM; U3MeHeHue KoHurypauuu cetu OBM; pacnpenenenne uH(OPMALMOHHBIX
BBIUHCIIUTENBHBIX PECYPCOB CETHU JJIsl PEILIEHUs 3a]1a4 M0JIb30BaTEsl.

OrniepaTuBHOE yIpaBJeHUE MPOIECCOM 00pabOTKM MH(OPMAIUKA C TTOMOIIBIO OMEparmOHHOM
CHUCTEMBI CETH ITOMOTAeT OPraHMW30BaTh: yYET BBINOIHEHUS 3aJaHuid (JIMOO OmpeNenuTh MPUYUHBI UX
HEBBINOJIHEHM); Bblauy CHPAaBOK O NPOXOXKAECHWM 3aJad B ceTH; cOop JaHHBIX O paborax,
BBITIOJTHSIEMBIX B CETH.

OC otnenpHbix OBM, BXOoasfmmx B COCTaB BBIYUCIUTEIBHOW CETH, MOAJIEPKUBAIOT
MOTPEOHOCTH  MOJIb30BaTEIe BO BCEX TPAAMIMOHHBIX BHJAX OOCIYKHMBAaHUSA: CpEACTBAX
aBTOMATH3allUM MPOTPAMMUPOBAHMS U OTJAIKH, JOCTyNAa K IaKeTaM MPUKIAJHBIX IPOrpaMM M
nH(pOpMaIUK JTOKATBHBIX 0a3 JaHHBIX U T.1.

OnekmpouHas nouma oOecnedyuBaeT Iepenady JOKYMEHTOB, YCIHEIIHO HCHOJIb3yeTcs MpH
aBTOMAaTH3allUM KOHTOpPCKUX pabotr. Ilepemaua Mexay TepMHUHAIaMH COOOIEHUHN, HampUMep
doToTenerpaMM, MOXKET TaKKe paccMaTpUBAThCA KaK Pa3HOBUIHOCTH 3JIEKTPOHHOM mouThl. OgHAKO
Ui OONBIIMHCTBA KOHKPETHBIX CIIy4aeB MCIIOIb30BAHUE OJIIEKTPOHHOW TMOYTHI IpeJIoiaraet
nepenady COOOILIEHUI 4Yepe3 CHelUalbHbIE "MOUTOBBIE SIIMKHU", MEXAY KOTOPBIMU pPa3MellaloTcs
ycTporictBa 00paboTku maHHBIX. ("TlodToBbIi smmK" — oOmas 00JacTh MaMATH BBIYMCIUTEIBHON
CeTH, IpelHa3HaueHHOW' JuIsl 3amucu MH(OpMalMKU C MOMOIIbIO OJHON MPUKIATHOW MPOrpaMMBbI €

LEIp0 €€  JAIbHEWIIEro  WCIOJNb30BaHHWS  JIPYTMMH  NOPUKIAAHBIMA  IIPOrpaMMaMHu,
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KIIMOHU IIMMHU B OPYTUX y3JaX ceTd.) HakoruieHne JOKYMEHTOB B TaKUX ''TIOYTOBBIX
YH pyto pyruxy. ym

AapKax" ¥ BO3MOXKHOCTH HMX IOCHEAYIONIEH OMOJHUTEIHHOH 00pabOTKH HMEIOT CIIEIyIOLIHe
IIPEUMYILECTBA:

® OTIMaAaeT HEOOXOJUMOCTh B  MEPECBUIKE  MPEIBAPUTENBHBIX  pPE3yabTaTOB |
IPOMEXYTOUHBIX Pa0OYUX MaTEepPHAaJIOB;

® JOCTaTOYHO TPOCTO  peanu3yercs KOH(UICHIMANbHAs  CBA3b, O0ECIICUYMBAIOTCA
IPUOPUTETHOCTh IMEpelaud JaHHbIX, LUPKYJIALMS JOKYMEHTOB B CE€TH U JIpYyrME€ BUIBI

UH(POPMALIMOHHOH CBS3H.



